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[0218] 1A E3HI7s 7 ARYEA B IR A — S B 1k St 75 S8 19 A LA 45 1R X HE AR AT
BURTEHZ B HE BT o SR T, A H 33 ) 90 B AN 5 A2 52X S B BIRR 1), I H AU 2 R A AL
FOCAAF R S5 AT AR T A H 3

[0219]  RHEHEIL, 7= 1 HeAr IR AR (200) AT HLATEHZ (300) 147 HL AR (400) 4R HE B A
B (100) BRI HLUARICES T o SR A HUR A A AU R FIXFER 454, F BAan B 25
7 WA LS BLHL A A Al A LA RHZE AN B AR O HE B AR SR R _E A LA DG d 1
(02201 3H17n T AN EHE 2 2 R I DL AR I B S AL S s 2 FOEN
(301) = A& R Z (302) VAOLJZ (303) Z KB (304) L T&H)Z (305) AHL THENJZ
(306) o SR 1M, A< R (VG AN 52 b P i ) HE B G5 M BR 1, OF HLARE 75 22, v LA s R A0
JEZ AN AR R, I HIEaT LAER TN 3 S 6 EEThRE )= o

[0221]  AR¥E AU B A A HLAOG A% 1 T LU I A< 4 2 R AT BTG 2k 1l3& L AR 22
WAETHHMEHE R — DB 2 RS AR 23Me &), 8 S5 e
FRIZR I ML E YA 2 O FRoR I M 69— .

[0222]  fy b 2A R i A3 S 1 RT DA AL A HUAO G 8 AR A WL RHE (1 — A B
EZAE AR R 2, W] LUR AL 22 VRN ML &0 5 S1 MR BHE & BLR A
AP ENZ

[0223]  fyfb2p NI R oR B a3 A G 4l BUFIAE T AUt a AR i L 7 AR )= 220K
BH A2 BUROE 2 SR AT A s ], e AL 22 QL3RR (0 2 ML & 0T BRI T LA
L AR IR L2 ) NGV L )N W R R

[0224]  gbAb, thtb 22 1Ko I 2L S P n] DL RIE A HLAOC a1 R K RO 2 1+
B AR, B2 KRR B A3 & W0l LLRE T A LG8 R I AO6 2 I B
EARRIF RS

[0225]  pbAb, iR 2, A5 Ak 2 QLR I L S A0 Ak 22 23R IR 3L &
VI HURHE T A 5 AN 2 S SRR
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[0226] Ak ZA IR AR 28 WA AL 22 2R K 2 I & ] DA RIE T T A AL
G G A SR AR

[0227] AL 2R 28 S W ATt AL 22 2R K 2 I & T DA RIE T A AL
KA A B AR A2 L S XL R ARG JZ S I A R AF R Se i, Ak a0 R 1) 2%
AL E YA AL 2R oR B 2 M S AT BLRAE R A ILAO LSRRI AR S = 220K
ek |2 BUROE IR A R o

[0228] b 4h, b QIR R 28 ML S AN AL~ sR2 s AL & ] LR TR TAL
FICEAT RO JZ R RL AT SEB, AL 22 R R 2 b S VAT Ak 22 2 R 7s 1Y
WAV UL R - A PRSI ROEE B E R R R

[0229]  FEARYEAS AT — Do BIVESC it 7 RN A HUR e 8 Br i 22 aQ i e &
Ptk s Q2 23 S Z SN RRRAE LR 7R B X SRR N T il , T As
PR 1A FR A RV S I H AT DA RIAS S50k 28 R A G .

(02301 EJ9 HF 1A AR A4 ), T RAASE FH AT AR DR v (4 D ek B 4 ek, 5 Bl DU &
W3 L SR e R e T L R B S o IR A AR R ARSI 3 - e, B AL VB B B
AN, B s e R AL, Bl s AL B A L S B (TT0) ANsE b e (120) s &)@
AN H G Bl U0Zn0: A1ELSn02: Shs AW, BlinZ G- GV K3,4- (L L
H-1,2- 5L (LAY ] (PEDOT) «ERIHL G MER RN ; 555 (EARFR Tt

(02311 /Ry AT G B AR A4 ), o] RAASE FH AT AR DRI 00 el B 4 ek, 5 Bl DU <2
J& & JE A R S WS AR R ARSI R - < A B A LB AR
W ECVBEVEL R VAR VBN, B S s B RESIATRL, BIUNLIF /AT KL 02/AT 5 5555, (HAN
PR 1t

[0232] R4 FOEANRDRL, R DA 22 R 25 7GR ARDRE, I 5 AT A P45 - K AL
E, BN S5E E L R 554356429 5 A T ARBK S ; B0 SCHR [Advanced Material,6, 25677
U (1994) T f IR i S AR T AT AW 90 = (A-TRME-9—JLACHL) i (TCTA) 14,47, 4" -= 3K
B () R0 U8R ] = 2R BRI (m-MTDATA) 1,3, 5- = [4- (3-F B R HL R A L) KL 12K (m-
MTDAPB) ; R ¥ 1k 2 L R S W TR NG/ e B R IR Bl 3R (3, 4- 3 2 0 — 5 y) /5%
(4= LNGTEIRIR) 5 RA M /RN B SR AR/ R (4R L G- REIR ) 5 5555 .

(02331 {EI9ZE X ARATRE , W] LLAE LR AT A2 9 I T 05 SR AT 2E ) AT 2B =
FI AT F B R DU R T EA R R S R

[0234]  {E e FAeiAtkl, AT CAfd el e AT 25 40 L BURR — VY e S LA 2R L 2R R % S
ATAD ZR R S AT AR TR B AT AR DU At T — PP o S L AT AW g BT A —
I TR M AT A ORI S ORIRATAEY) 8RR S S AT AR & R A
&, IF HAR AT DU MR T AR S YRR

[0235]  {EJyHL FIEAMEL, B0, AGUsSACR M AL FHLAF , (BA S AR T 0k

[0236]  {EJNARCHAEL, AT LAE FIZL 0 L 2 (B (0 R 6 ), IF HAR IS 75 22, w] LURE o
B 2 FOR A BHE G R A8 FH o AEIX AR DL R S K5 PRI BICE 22 FlOs e RHE Dy B 1
PRUURA AL, B TR 5 AR D B — SRR TR o AN, AR DR AOE R e, wl LA
SO R B AT DU B R AR A OERRE, RT LA B S 38 I 4 45 1 AN L H AR AT
HE BRI N B 23 R 45 5 100 RO IR RE, (B T DU A EL mp AR REATS 2 R R — i
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TAECLR A AL o
[0237] 5 KM RE F AR A IR0 FHI, ol CAYR A FE 068 F IR — R A 344, th ] LR
B FEE AR R P AR AU, 2 B n R S RA Rk p 28 = A4 Rl ) 79 b Bk B 22 Ah oA Rl AT
CLFIE T RO R B A 8
[0238] AR AU FHA AT RL R4 AR B35 I — AN TR B S 77 S 0 A LR e 8 4 AT DA THEET
RICHL R R IR B R T
[0239]  HZEAEEFEAHUAFHAEE b A VG SR E VLR AR SR A PR PR R
A U I — N TR B S it R ) ARG AR AT LR 5 8 A LR O A AR S
UM i B R A

HAA S it 77 5K
[0240] 75 SCH , K8 3k it 45 B 4 M AR AN BE 5, (E BRI I B S it 45 AN R T R
AHIE, I AN B 7ERR il A g ) a e .
[0241]  <SEjitafs)>
[0242]  <HIlA& B DAL S P12/ 1l 4%

Cul,
B 1, 2- Rk- —E AT O, N\ y B(OMe),

KyPO,, 1, 4-— o &%, EIN 1-11-2

[0243] Q
N! N\
=N
. ,B(Osz @TN \YG »
il
G0 A
cl

D O
1-11\-1 4419 N Q
O Pd(PPh;)s, KoCO;, O

Tol/EtOH/H- O, [Hl3iit

[0244] 1)1 &¥1-11-2/H14%

[0245]  #45.0g (19.0mM) 2-¥R_ —ZK 3 [b,d]MEMY . 2. 6g (15.8mM) 9OH-H:ME 3. 0g (15. 8mM)
Cul.1.9mL (15.8mM) Je -1, 2- LA BE 13, 3¢ (31. 6mM) KsPOLJA MR AE100mL 1,4~ 7%
B, SR 5 R BT AV TR 1B 24 /N o 78 IO SE G S > 76 25 3T 7] e Fh 7 I 28 187K FIDCM, 3k
1T 2B, A HLZEEMg S04 115, SR Ja i I g % 2 R A b 5050 o S B P ) id it 4 € 1% (DCM: 2
bt =1:3) 2t I FHH B E 45 0 L3R4 . 79 (85%) HARL-A&M1-11-2.

[0246]  2) b &W1-11-11 4%

[0247]  #F-78°C F¥47.4mL (18.6m\M) 2.5M n-BuLifg &AL &5g (14.3m\) (L&) 1-11-2F1
100mL THFFNRA A, FR TS IR -G 7 = S HHE /DI 4 . 8mL (42 . 9mM) B —H
I (B (OMe) 3) Vi M2 [ BVR G HIH , FK S IR G AE =il FHidE2/ N AR R BN e )5
FEZ T W) AR R I 2 K FIDCM, JFEAT 2 H, A HLZ ZeMgS0a T8 , JR J5 8 ik e i 7 i 2 B
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BV o SSLP= P A 3 (DCM:MeOH=100: 3) 4l 14 I FDCME £ & L3k 33 . 9¢ (70%) H
PR EYII-11-1,

[0248]  3) (L&WI-111 I+

[0249]1  47.5g (19.0mM) fh&#1-11-1.5.1g (19.0mM) 2-50-4,6- "% 3-1,3,5- =M,
1.1g (0.95mM) Pd (PPhs) 415 . 2g (38 . OmM) K2COs7 %75 100,/20/20mL 1 2 /ELOH/H201 , SR J5 4
PRIV 12 /N o 72 SR 58 B 22 i 72 236 T 3 7 B 28 S8 K RIDCM, JEEAT 35, 45
J2ZEMg S04 152 , S Je 38 1o T 25 R s B 25 VA 7)o S R P ) i A i (DOM: e =11:3) 40
b3 PR PP RS 46 5 AR T . T (70%) HARL & PI1-11.

(02501 B AIALA 5 145 1911 o 1 45 D 14 75 2 1 45 A 5 G R ) 2 A 7E T E 1
1 e A TR 3 1o e i A AR OH-PrR g, A R 2 1 ey o () R BAR B 2- 504, 6- K
$-1,3,5- =,

[0251]  [#1]

e
{E,x-:} ) I?J o Ta] A v 1) 4B Hbrfe A 5 Y &
LS
\ / N.- :_._" .
- L{ | .s__'--N 11%
72 7 N !
N \m =(
):N \_7/ 1]
Br ¢ )
1-12 N; N S e 12%
o p P
Cl )
[0252] O )
1-17 *N/ A3%
O
N
|
0y 5
1-23 N N st N 46%
3 il
Br O
N N
1-27 N \EN o L e 15%
Br e il
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1-33 i Y 43%
Br'@/( N~ ‘\—f”,_\ .

1-36 2 e 1%
oL u'fki: 0

— I
A "
TN
\ /. N '\'F'&LH"'}
o
="

1-39 N 1y _ 18%

[0253]

e M, [ _;i;':
Q New

1-40 & oQ . | e
o 0

HN O - oy »

QI W,
N N - .JIV_J F b, 17%

1-41 LN oy b
&N’ R T
A

1-42 NNy ] o
= RS
Br*@’(u&! e
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1-46

HN -
< 1
g
A o ’{f\_._-_-;*'r
e

48%

1-65

1-66

[0254]

1-67

1-68

»

HN

@

44%

46%

47%

44%

46%
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1-70 11%
1-71 43%
1-72 42%
[0255]
1-76 45%
1-77 0%
1-78 47%
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1-79

HN

48%

1-82

1-83

[0256]

1-84

1-85

1-86

49%

43%

\ —
\_/
N
\
=\
N —
\
‘e

14%

45%

43%
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1-91

0
- \r“\‘,——{(ﬂ\;}
G HN 0 R

1-92

1-93

1-94

46%

=

S

)

=,

&

e,

NN S
N
=N
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\ -y
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= N T
YR ey

47%

449

1-98

46%

>=N\/\‘/\

43%
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[0258]

ti}:f.f
O o
{y*r)\
5. i
1-99 N N Y A3%
N—,
N= A A
E{ls
N\ i
- N
": j""u‘r____,‘
_ S ~A )
1-100 N oD o 42%
oY

Br 9
f"r:——o—""l‘l —
T A p
QL o
1-109 “‘~.’\'_‘;4~f 41%
. ‘d!i? e o
AP
1
51
- NN /{r.:n}
oA
s HN e N"}:N
1-110 LT 42%

1-111

1-112
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'{:- 'r" .
O
=N =
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Y
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N \
L~
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1-113

—
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Ny 7
N_
=N
4

[0259]

1-125

o4 )
PF:

)

1-126

£

OF
)

73

A~
1-117 N (S O N 46%
/4 — N—
N h\ 'ﬁ _ \
'):,f‘@ X
cl L
HN “'i; —
Gy
.
1-118 N BN ‘—‘1\’%-‘-’:_\; ’rJ 19%
o] & () e
‘ NZN o
ot
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1-119 DN oo 6%
Br [ lif
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45%

42%

47%

48%

49%

1-176

1-197

[0260]

44%
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1-179 | X)) N *Ys 44%
&7 c

[0261] 1-180 O O () N 43%

1-181 ° O L 16%
- O ¢ 40
A

[0262] <t FI2o4k & W 1-64 1K Hl 4%

@N [~ )-BOH)

Br
Tol/EtOH/H,0, [1]3 B(OMe),

[0263] C
NY@
| N

Y’
s. POH):
16441 /= = Pd(PPh3)s, KoCOs3,
N7 N\ 7  TolEtOHM,O,[m3i
N

O

[0264] 1)t EW1-64-2/ il 4%

[0265]  #45.0g (19.0mM) 2—¥" — 2K [b,d]WEW; \5.5g (19.0mM) (97 IE—-9H-HRME—3-3L) Hf]
2 .1.1g (0.95mM) Pd (PPhs) 4 A5 . 2g (38. 0mM) K2COs¥& i £E100,/20/20mL FH 2 /EtOH/Ha0 , 4R
Je g BT AR U A IR 1 27N o 78 IROBE SE R S A2 253 T 1) e FR I I 28 17K FIDCM, 13547 28,
FHLZEEMgS04 T8, S8 J5 8 i e e 78 R AR ok 25 ) o R B P2 pid i A i (DOM: 2 e =1
3) 4tk FC e B 45 i PAFRS5. 7g (T0%) HAML A YI1-64-2.

Pd(PPhs)s, K,COs3, Nf THF, n-BuLi,
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[0266]  2) b & H1-64- 111 il %

[0267]  #F-78°C F¥47.4mL (18.6mM) 2.5M n-BuLifghnEA 6. 1g (14.3mM) (L&4)1-64-2
A100mL THFFVR A WA, FK BT AR S 7 =5 N HEEE LIS K4 . 8l (42, 9mM) IR —
HI g (B (OMe) ) ¥ I 21 [ BV & P, 44 T A5 1R S W AE = TP e 27N o 7 [ B S8 i 2
J& , R R T A R A N2 17K FIDCM, 1HEAT 22 B, A HLJZ LMg S04 118, SR el i e f% 25 K
PR VA o SN A I R €3 (DCM: MeOH=100: 3) 4fifk. I FHDCME 45 i DL 3K 1594 . T¢g
(70%) HFrfb&491-64-1.

[0268]  3) fL&WN1-6410 ] &

[0269]  #%8.9g (19.0mM) b &41-64-1.5.1g (19.0mM) 2-50-4,6- — 2K K-1,3,5- =M
1.1g (0.95mM) Pd (PPhs) 4£15. 2g (38. 0mM) K2CO3 3% f# 7£100/20/20mL FH 2K /EtOH/H209 , 28 J5 14
PSR B3R 1 2 /NI o 78 IO 5E 2 J5 > TR 28T 7] FL P s I Z8 48 K FIDCM , 3E4T R HL, B AL
JEAMgS0aT-J5 , SR J5 8 e e i 28 R AR B 258 55 o S S = P id i A 4% (DCM: i =1:3) 4l
Ak 3 FH P 4 DA 3R AE8 . g (T0%) H ARib&41-64.

[0270]  H R GWIBLL 5 il 2445127 1) 1 24 AR TR 59 77 i) 25 FG pl, AN R) 2 A7 T-7E il %
25 45 F R 222 ) P A AR CAC B (9- 48 JE—OH-PHE M —3—35%) BIRR , I FHI R 2 2 ) o [a] 44D
RBE2-5—4,6- K H-1,3,5-=,

(02711  [3%2]
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ERETEEN))

Hbrie 5498

1-80

1-95

0272
[ ] 1-114

jky

_y %
&

£

L=

iy

Y
-
R
oy

34%

35%

37%

1-139

36%

1-140

38%
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(HO),B
155 N; 40%
Q’O 7\
(HO)B.
)
1-156 \HN _ 39%
o §>
(o
/RN 1
(HO),B
1-157 :;N O N; 39%
[0273]
1-158 _ 37%
\ /
1-160 36%
(HO)2B.
.
1-162 r;% - 37%
o Ij“ /\ &
~ X
L™
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1-163

1-164

1-165

[0274]

1-170

1-172

33%

34%

36%

37%

33%

38%

[0275] <4513 AA Pn2-210 4 1%
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N
r () -8 S B(OH);
LN [ [
,S >‘ — AESY
CO)- - N~ 1. n-BuLi, THF - 78 °C N~
\ = = —n 1l { A - - ey I\ !
~ Cul, K3POy, NS 2, B(OMe); 7 A a
B RA-L2-—@EFE il Rt
1, 4-= B &%, I3 f
2-2-2 2-2-1
[0276]
|‘i‘ o B e
e
Pd(PPhs)s, K2CO3,
Tol/EtOH/H,0 N-
N
22

[0277] 1) bk &¥2-2-2 (ZR1) K #I4%

[0278]  #§4.2g (15.8mM) 2-¥R 2K [b,d]MEW} .6.5g (15.8mM) 9-#<FE-9H,9 H-3,3 " ~BEIE
e 3.0g (15.8mM) Cul1.9mL (15.8mM) [ 3-1,2- & IR HEAS. 3g (31. 6mM) KsPOJ iR 7E
100mL 1,4-—»Thzrt, SR J5 4 Fr A5 v R B i 24 /NI o 78 I S S8 R S » 78 55 35 T 1) Herb s
ZENR/KFNDCM, FEAT ZEHL , A HLIE EMgS0aT-15e , 44 J5 8 i e % 78 K A ok 251 71 o R B P~ 4) 38
RERE S (DCM: Ee=1:3) 2fifk I B H BE S5 45 5 LAIRT87 . 9¢ (85 %) H Frfb&H2-2-2,
[0279]  2) b &4m2-2- 111l &

[0280]  7E-78°C F¥47.4mL (18.6mM) 2.5M n—BulLijinE4L48.4g (14.3mmol) fb&42-2-
LFI100mL THFFVR SR, R BT iR & 7R IR FHCHE /NS F4 . 8mL (42 9mmo 1) ]
PR — H R N2 R MR SV HER BT IR A AR S N B2/ AR R N e S S TR
AR 1) H AR I ZE K RIDCM, JEAT ZEHL, A HLZE Mg S04 T8, 24 Je il i e 4% 28 R 4k 25
VT o SN P43 A € 3% (DCM: MeOH= 100 3) 4li4k, 3 FIDCMER 45 & DL 35453 9g (T0%) B #%
thE&W2-2-1,

[0281]  3) th&Hm2-211 il %

[0282]  #6.7g (10.5m\) & W2-2-1.2.1g (10.5mM) 2K .606mg (0.52mM) Pd (PPhs) 401
2.9g (21.0mM) K2COs3&f#£E100/20/20mL FH 2K /EtOH/Ho0H , R Je 5 AT A5 W RT3 1 278 o 7
RN 5B JG S TE 2515 T 1) 2 b R I 28 187K FIDCM, HEAT 25 B, A5 ML 2 L Mg S04 T , 4R J5 il
o T i R AR R LI o R B IE I A A (DCM: b =12 3) 2lifh JF FH FF i & s DA 3R
134.9g (70%) Hirtb &42-2,

[0283]  <Hil 4% 14> 10 & 231 &

[0284]  HFrfb&H2-3 (83%) i it LA 50 A 221 il & AR R 1 5 kAT il 2% 1 3Rk A5 A
[F) 2 ALAETAE A1, 1 - R A& 2210 i) £ R

[0285] <4 1504k 45 B2 A K,
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i " (HO)B™ o
[0286] LDA, THF, - 78 c- = 3 B i
= 258 \ Pe(PPh ), K.CO;, s k Cul, K;PO,
Br Br 1, 4-"CB M0 e R-1, 2-—AENCH,

81 2.2 B 2 2

[0287] 1) &2 Hi2-21 il &

[0288]  7£-78°C F¥488.0mL (157.8mM) 1.8M LDAANEIEL7530.0g (121 . 4mM) 2-3 — 2 If:
WG AI300mL THR PRIV A VR S IR B AR S 07E S I R BERE L/ K611 0g (42 9mmo)
WO R 2 e, 346 AR A O EE S0 R SRR 2N 6 JR S8 I 2 IR, 7E 50 T 1)
FoAR R N ZE T K FIDCM , BEAT REHL, A M2 ZMg S04 T8 , SR J5 18 e s 28 R BB 2398 7o )R
R 7388 i €638 (DOM) 44 37 FMeOHEE 45 4 DA 3K 7523 . 1g (51%) H AR & 2 22,
[0289]  2) (&5 IH2- 11 %

[0290]  #%3.9g (10.5m\) tb 5 ¥ 2 2-2.1.3¢ (10. 5mM) AR 606mg (0. 52mM) Pd (PPhs) 4
F12.9g (21 0mM) K2CO ¥ fi# 7E100/20/ 20mL F 2 /EtOH/H20H , 4R J5 4 T A5 ¥ [ET VAT 1 27N
TE R 52 2S5 T2 3R 1 3 AR AR K RIDON AT AL, 4 LR Mg S04 T #, 24
S W 2 R AR VR SR S € 8 (DCM: = 1+ 3) S P e .45 4
K152.4g (10%) Hirtb &Yz H2-1.

[0291]  3) tk &2 2K il %

(02921 445.1¢ (15.8mM) (LI E2-1.6.5¢ (15.8mM) 9- 5 HE-OH, 9 H-3 3" ~FEHEME |
3.0g (15.8mM) Cul+1.9mL (15.8mM) Rak-1,2- ~ZHEIRTAE M3 3g (31.6mM) KaPOuVA R 1E
100mL 1, 4- bt 4R 5 ¥4 T ARV W37 24 /NN o 76 S 87 58 B 2 S 5 76 2R F 1 FL PR
DK RIDOM , HEAT ZEH, 5 HLE 2 Mg S0 T 1t , 98 I 3o e s 2 R A bk 22 VA0 o 2 7240
S 65, (DOM: 6 =1+ 3) Sk I FH PP B .45 5 DA 34548 T (85%) B AR AL v 2.
[0293] <l % 516> 1 20 2 B3 10 i 6

N\
0
x.-B(OH), ©\T|‘N§T/© EA\ JN\\NJN\E,\\]
[0294] lY/ N\ N J F
N

Cl

Pd(PPh3)4, K2CO3,
TollEtOH/H 50, [A]ii

[0295]  #45.5¢ (19.0mmol) (3— (9H-MH:ME—9—3E) ZK L) WIFR 5. 1g (19.0mM) 2-5—4,6- 7K
H-1,3,5-=M.1.1g (0.95mM) Pd (PPh3) 4 F15. 2g (38.. 0mM) K2COs¥% fif£E100,/20/20mL F 2/ 2,
Bt /Ho0 5, S8 J5 1 T A5 1 T B A1 2 /N B o 75 B 58 2 I » 78 ZE 3T [) L R R n 28 13 7K AT
DCM, BEATZEHL , B HLIZE ZMgS04T-158 , SR8 I 0 ik e % 78 R 4 ok 223 711) o s N7 7= 4 o A £ it
(DCM: A bt =1:3) Zlifb I H H 1 B 45 LA 3R 196 . 3g (T0%) HARLA YIS 3.

[0296]  <HII#& T4k S H2-TH & B

[0297]  fb&Wp2-TiERE (5 FH2-VR-9, 9- — F JE-9H-Z5 AR B AL & 221 ) 2% vh A 8 T 3k

5 3
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3 (7F=%69%) .

[0298]  <#iI| #5518 >4k & 291 & B

[0299]  fb&W2-9iE it A FH2—JR — 2K 1 [b, d] BEW AR B AL A 102211 i1l 2% Hh () BRK 177 31 45
(FER72%) .

[0300]  <HI&FIOLEM2-11HI & %

[0301]  fh&42-1 L@ A FH2— IR 2R3 (b, d IR IR A A & 12— 2 1) il 4 Hh 110 IR 1 3R
13 (77 368%) -

[0302] <& BILO>EW S IBAN 4%

Pd(PPhs)., KsCOs, _
TolVEtOH/H:0, 13 B

[0304]  #45.5¢ (19.0mmol) (3— (9H-H:ME—9—3E) ZK L) WIFR 5. 1g (19.0mM) 2-5—4,6- 7K
H-1,3,5-=M%.1.1g (0.95mM) Pd (PPh3) 4 F115. 2g (38 . 0mM) K2COs¥ i £E100,/20/20mL F 2/ 2,
B /Ho0 5, 98 J5 F T A5 4 T B A 1 2 /N B o 75 B 58 2 I » 78 ZE 3 [) L R IR n 28 13 7K AT
DCM, BEATHZEHL , B HLIZE ZMgS0aT-158 , 4R I 0 ik e % 78 R 4 ok 223 711) o s N7 7= 4 3 A £ it
(DCM: A b =1:3) 2lifb I FH H 1 B 45 7 LA 3R 1596 . 3g (T0%) L & & k4.

[0305]  <Hil % FILI> 4 AP S RS ] &

|N“I E
NN N=
T N
[ \\~B(OH), &1 N
[0306] L ) S O
7 PA(PPhs),, K,COs, @_d
= TOl/EtOH/H,0, [a]3%; =/ N

B 5
[0307]  #45.8g (19.0mM) (3— (2K 3 [b,d]mEmy—4-35) 2K I) MR .5.1g (19.0mM) 2-5-4,
6- " IRFHE-1,3,5-=H.1.1g (0.95mM) Pd (PPhs) 415 . 2g (38. 0mM) K2COs¥% fi 7£100/20/20mL
FH K/ S /M0, AR S5 K BT A5 VA R IR 1 2 /N o 78 IO N 5E R G » 78 S 30 T 1a) Herdp s in 7%
TR7K FIDCM, HE4T 2 HL, AL Z LM S04 T8, SR fa it i e i 26 2 B 253 7 o IO N = 4 it
S (DCM: b =1:3) 440 FF A H BE E 45 0 LA 3R156. 58 (T0%) (b 542 E5.
[0308] <l 45 B 12> A& M 2 A6 1 & ik
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A O

B(OH), N
o o B
7\ Hr,." 7 Y -
= TN - -
Br  THF, LDA, Br  Pd(PPh,),, K,CO,
B(OMe), #:86-2 Tol/EtOH/H,0, [a]3#;

[0309] %
M i , & N, ’:1 \
IR N I N
N_y < M\ m
- A e
N\ ref 6 e
ey Br Cul,
561 k-1, 2- I Ok, ¢
K3POy, 1, 4-— o ¢, [3l3i Vi |

==/ ey

[0310] 1) tb &S IE6-20 4%

[0311]  {E-78°C FKf11.4mL (22.8mM) 2. OM— 57 75 B e A i I 34054 . 7 (19. 0mM) 2—7R —
I [b, dIBRIGFI100mL THRVR AR , T TSR S 7E-78C T HiifE 1 /N o 444 . 8mL
(42.9mM) BIPR = H R I 21 S BOR S 0Hh, 4 IS IR B W AE iR T B R 27NN o 78 OV 58
JRZ S5 AE SR ) AR R I ZE A K FIDCM, #EAT R, A5 HLZE ZeMg S04 T4, 4R Ja il i g #%
FEIR BRI T o I B P 3 e A 2,38 (DCM:MeOH=100: 3) Zii4k, 3 FHDCME 45 i LA 3K 153 . 9¢g
(T0%) &2 H6-2,

[0312]  2) b EWZHR6-11I ] &

[0313]  #5.5¢ (19.0mM) (b &S H6-2.5.9¢ (19.0mM) 2-¥R-4,6- " FFEmENE (1. 1g
(0.95mM) Pd (PPhs) 4+£15. 2g (38. 0mM) K2COsi i 7E100/20/20mL FE 2K/ .| /H209 , 2R &5 ¥ Bl 45
VTR 1 2/ NI o 7B IROBE S8 i S » 5 2R T 1) e AR S I ZE 18 /K FIDCM, 3347 2550, AHLES
MgSO4T-15% , S8 J5 i sk Jie #% 7 R 4 ok 2 7)o S B P il i A ity (DOM: e =1:3) 4fifbIF
e e E 45 0 LA3RT86. 3g (T0%) (b 5915 k61

[0314]  3) b B WIS L6 il &

[0315]  9.1g (19.0mM) b &5 E6-1.4.5g (15.8mM) 7,7- —H 3-5, 7- — A& [2,1-
b]PRME 3. 0g (15.8mM) Cul 1.9mL (15.8mM) x-1,2- — 2 = e 3. 3g (31 6mM) KsPO44
fRAELI00mL 1,4-—wkserh , SR J5 45 TSV W [ i 24 /N o 7F N 58 B 2 I » #6254 1 1) L
TS INZE TR IK FIDCM, BEAT 2K, B ALZ Mg S04 T4, SR Je il i Jie % 75 R 28 Bk RV 7)o e B~
Vi A (DOM: Dk =1 :3) 2k I F I 2 45 it LA 3RTS9 . 1g (85 %) fL &2 6
[0316] <Gl #& B L3> A WIS IETH & ik
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b 0
y S :S A = y S,
4% o —
Cul, n-BuLi, THF
Bea-1, 2- R O, 2 7-2 B(OMe)s
KsPOy, 1, 4-— =& %2, Al
[0317] -

-0

&
C__\ : Myl @“f:%uh M ®

4 -y
(Holz;ﬁ s, I e e
{ ”S Pd(PPhs);, K;COs, j IS
"}k’f TolEtOH/H,0, [i 3 ~"\J
£ 71 BT

[0318] )b EMSIRT-20 4%

[0319]  5.0g (19.0mM) 4—32 —FE 5 [b, d]MEW; . 2. 6¢ (15. 8mM) 9H-FEME . 3. 0g (15. 8mM)
Cul.1.9mL (15.8mM) ;RX—1,2- ~ZIEFR B A3, 3g (31 . 6mM) KsPO4I&ARAE100mL 1,4- 7
B, SR JE R BT AV TR 1B 24 /N o 78 IO SE G S, 76 25 3T 7] e Hh 7 I 28 187K FIDCM,
1T 2B, A HLZEMg S04 115, SR Ja i i Jie % 2 R A b 5057 o S B P ) id it 4 € 1% (DCM: 2
bt =1:3) 2t I H T B E 450 L3134 Tg 85%) LA MZ T2,

[0320] 2)th &Y HRT-11IH]%&

[0321]  #F-78°C F¥47.4mL (18.6mM) 2.5M n-BuLifghnE|a55.0g (14.3mM) L &S T-
2F1100mL. THEFVR AV H B SR G W AE iR R P e /DI R4 . 8mL (42 . 9mM) IR
— W R I 2 BR G, R BT S IR A A B N IR/ AR RN TR SR TR E
IR A FL R A I ZE K FIDCM, HEAT ZEHL, A HLIE Mg S04 T8 , SR Je il ik e % 78 R A g 2 ¥
Ao SN PRI I A i (DCM:MeOH= 100 3) 2fift. 3+ FIDCMEE 25 & L3R 153 . 9¢ (70%) H Atk
EYZIRT-1,

[0322]  3) b EMSIRTII &

[0323]  #47.5g (19.0mM) L &5 ZE7-1.5.1g (19.0mM) 2-5—4,6- —FH-1,3,5- =,
1.1g (0.95mM) Pd (PPhs) 4+£15. 2g (38. 0mM) K2CO33% ff 7E100/20/20mL FH 2K / Z. B /H209 , 2R JE #
P A VR B 1 2 /N o 75 SN 5E 2 S » TE 3R 1) He A s 28 18 /K FIDCM, 3EAT 2K 1L, AL
JEAMgS0aT-J5 , SR J5 18 e e % 28 R A B 2508 55 o S S = Py dd i A 4% (DCM: i =1:3) 4l
13 FH B 4 R DASRAS T . Tg (T0%) (b B S IR .

[0324] <l 45 9 14> & WD 2 A8 I & ik

HN— )
P
X1 4
) ase
10325) / \/S\(/:/z - ~ sme )’i”/ \j
=/ \ - cul, >J \]/
k-1, 2- IR O, Z
K3POy, 1, 4- i ;j. [ [;7/
W

[0326]  }4%5.0g (19.0mM) 2-¥R — K3 [b,d]MEWy . 4.5¢ (15.8mM) 7, 7- —Hi 35, 7- A BiFf
[2,1-b]MME 3.0g (15.8mM) Cul.1.9mL (15.8mM) g X—1,2- — G AL F13. 3g (31. 6mM)
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KsPOJEARLE100ML 1,4~ vkt i, SR S K2 BT A 8 1R 90 24 /N o 76 I 56 B » 8 38 3L
T R N N ZE TR K AIDCM, AT XL, A HLE Mg S04 T, SR Jm 18 i e B 28 A A B KR
7o SN i T AL 3 (DOM: ke = 1:3) 2BAL T AP B EL 45 4 ASRAS 7. 3¢ 85%) (L& #

Z 8,
[0327] <45 15040 B2 RO & Ak
S
Ve — o x |
N >
5o /
[0328] - o -
- cul, 7\
o Beat-1, 2- O H Ok, Q
K3POy, 1, 4- a5, [l

[0329]  ¥54.2g (15.8mM) 2-¥1 —ZKF[b,d]WEN; .6.5g (15.8mM) 9-ZKJE—-9H,9 H-3, 3 "~ Bk
. 3.0g (15.8mM) Cul1.9mL (15.8mM) ;eil—1,2- —ZFEIA e A3 . 3g (31 . 6mM) KsPOuVA i 7E
100mL 1, 4-—wThrd , SR JE B B 75 1 v [ 24 /N o 78 S N 52 2 S » 76 550 1) b R
ZTRKFIDCM, BEAT AHL, A HLIE Mg S0aT-J5 , JR J5 18 e s 28 R A8 ok 2518 7)o R B 1) 3d
AR IS (DCM: T ke =1:3) gtk H B 45 5h L3R A7 . 9g (85 %) (E IS R9.

[0330]  fL&WLL 54445 AH E] 1 77 2R il 4%, I HH G A 45 5os TR 3823,
[0331]  [$3]

HOMO= =5.5-(Eo( tb 54 1-2)-E(NPB)(eV)
HpR = 1240/ WRIKGAHY (404nm)(eV)

[0332] Eox [TOMO it LUMO
NPB 0.81
ke 1-2 1.45 -6.11 3.07 -3.07

[0333] [$4]

HOMO= =5.5~(Eox( {54 1-11)-E(NPB))(eV)
HBE = 1240/ UVIRUAHT (432nm)(eV)

[0334] Box HOMO ikt LUMO
NPB 0.80 '
& 1-11 1.48 -6.18 2.87 -3.31

[0335]  [$5]

HOMO= -5.5-(Eox( £ 54 1-23)-E.(NPB)(eV)
b = 1240/ UVWRIAHY (367Tnm)(eV)

[0336] Eox HOMO e it LUMO
NPB 0.82
k&4 1-23 1.38 -6.06 3.38 -2.68

85




CN 107922837 B

[0337]

[0338]

[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

W B P
(6]
HOMO= -5.5=(Eo.( (k&4 1-27)-Eox(NPB))(eV)
iR = 1240/ UVIRIEGAHT (369nm)(eV)
Eox HOMO B LUMO
NPB 0.80
& 1-27 1.37 -6.07 3.36 -89
[(£7]
HOMO= =5.5~(Eo({b &4 1-33)-Eos(NPB))(eV)
B = 1240/ UVIRIGA YT (378nm)(eV)
Eox HOMO Ho b LUMO
NPB 0.83
HaY 1-33 1.45 -6.11 3.28 -3.82
[%8]
HOMO= ~5.5~(Eox({b &% 1-39)~-E«(NPB))(eV)
Bt = 1240/ UVIRIGATH (433nm)(cV)
B HOMO B LLUMO
NPB 0.76
e 1-39 1.41 ~6.15 2.86 -3.29
[%9]
HOMO= =5.5=(Eox( A 1-41)~E(NPB))(cV)
B = 1240/ UVIEGAHY (366nm)(eV)
Eox 1TOMO HBR LUMO
NPB 0.78
e 1-41 1.40 ~B.13 3.39 -2.78
[%10]
HOMO= ~=5.5~(Eox( {f,241-65)~Eo<(NPB))(eV)
B = 1240/ UL (416nm)(eV)
Eox HOMO A p LUMO
NPB 0.79
& 1-65 1.22 -5.93 2.98 -2.95
[#%11]
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[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

HOMO= =5.5-(E, ({51 1-66)-E«(NPB))(eV)

WibE = 1240/ UVWLYGAH (425nm)(eV)

Eox HOMO g LUMO
NPB 0.77
e 1-66 1.19 -5.93 2.92 -3.01
[%12]
HOMO= ~5.5-(Eol (LA % 1-67)-E..(NPB)(@V)
Bt = 1240/ WWIRGAHY (452nm)(eV)
By HOMO s b LUMO
NPB 0.76
&P 1-67 1.16 -5.89 2.74 -8.18
[%13]
HOMO= -5.5-(Eox{ &4 1-69)-Ex(NPB))(eV)
MR = 1240/ UVIRIGHH (37 1nm)(eV)
By HOMO B LUMO
NPB 0.78
wEY 1-69 148 -5.86 3.34 -2.52
[%14]
HOMO= =5.5~(E,x({£ &4 1-70)-E.«(NPB))(eV)
drP = 1240/ UVWIBGAH (371nm)(eV)
Eox HOMO B LUMO
NPB 0.76
wE¥ 1-70 1.14 -5.88 3.34 -2.54
[%15]
HOMO= ~5.5~(Eox( k&4 1-71)-Eox(NPB))(eV)
W = 1240/ UVIRIGAHT (37 1nm)(eV)
Eox HOMO B LUMO
NPB 0.77
e 1-71 1.15 -5.88 3.34 -2.54
[%16]
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HOMO= =5.5=(E ({1t &4 1-78)-E..(NPB))(eV)
B = 1240/ UVIRIGAH (438nm)(eV)

NPB 0.78
&4 1-78 1.30 -6.02 2.83 -3.19

[0359]  [#%17]

HOMO= =5.5-(Eo( {54 1-82)-E(NPB))(eV)
B = 1240/ UVWO4# (426nm)(eV)

[0360] Eox HOMO HERR LUMO
NPB 0.78
ey 1-82 1.09 -5.81 2.91 -2.90

[0361]  [#18]

HOMO= =5.5~(Eox( b &#) 1-84)-E,(NPB))(eV)
B = 1240/ VWA H (463nm)(eV)

[0362] Eox HOMO i B LUMO
NPB 0.77
&4 1-84 1.08 -5.80 2.68 -3.12

[0363] [#19]

IHIOMO= -5.5-(Eox( k54 1-99)-Lox(NPB))(eV)
HBE = 1240/ UV A #T (364nm)(eV)

[0364] B HOMO B LUMO
NPB 0.83
e 1-99 1.36 -6.03 3.41 -2.62

[0365]  [#20]

[o3eé] Td (f5 218 :95%) Tg
b E41-2 442.04°C -
thE&PI1-11 426.38°C -
A I1-23 473.62°C 141.91°C
th&41-21 464.07°C -
A I1-33 478.83°C 153.06°C
A 139 460.32°C 151.88°C
B 1-41 484.24°C 157.88°C
A H1-65 467.84°C 179.13°C
A H1-66 463.00°C 179.38°C
A& WI1-67 461.79°C 185.05°C
1A H1-69 492.45°C 179.99°C

88



CN 107922837 B iﬂ' HH :I:; 59/83 Tl

A I1-70 482.96°C 185.05°C
tha1-11 461.10°C 169.72°C
A I1-78 462.82°C 180.63°C
1A H1-82 495.17°C -

A 1-84 492 .52°C 188.83°C
1 AH11-99 523.67°C 176.50°C

[0367] [F21]

wa '"H NMR(CDCl;, 200Mz)

&6 = 9.26(1H, d), 8.51(1H, d), 8.41~8.39(4H, m), 8.23(2H, d), 8.18(1H,

2 d), 8.13(1H, s), 8.06(1H, d), 7.62~7.43(12H, m), 7.34(2H, t)

& = 9.32(1H, d), 8.90~8.88(4H, m), 8.61(1H, d), 8.25(2H, d), 8.21(1H.
alea d), 8.12(1H, d), 7.65~7.45(12H, m), 7.37(2H, )

6 = 8.55(1H, d), 8.45~8.36(4H, m), 8.19(1H, d), 7.93~8.00(4H. m),
1 7.73~7.77(4H, m), 7.356~7.61(12H, m), 7.20~7.20(2H, m)
o & = 8.55(1H, d), 8.45(1H, d), 8.30(2H, d), 7.90~8.12(6H, m), 7.78(1H,

t), 7.47~7.69(10H, m), 7.25~7.33(3H, m)

6 = 8.55(1H, d), 8.45~8.38(2H, m), 8.23~8.19(2H, m), 8.00~7.93(8H,
1723 .| ), " FFT=ToT I, )y el DI AOCL T o Y o feB DLLEL, =,
7.20~7.16(2H, m)

6 = 9.27(1H, s), 8.89(1H, d), 8.79(4H, m), 8.41(1H, d), 8.21(3H, m),

[0368] 1-27 | 8.05(1H, d), 7.93(1H, d), 7.87(1H, d), 7.77(1H, ), 7.64~7.46(12H, m),

7.32(2H, t)

a3 |0 - B92@H O, BIBAHN, &, 8320H, m. 821~8.16GH, m),
8.07(1H, s), 8.01(2H, d), 7.94(1H, &), 7.61~7.44(12H, m), 7.32(2H, )
6 = 8.55(1H, d), 8.45(1H, d), 8.36(4H, ), 8.19(1H, d), 8.00~7.93(5H,

90 . 7770, 9), 7.58~7.49(10H, m), 7.35(1H, 1, 7.25~7.16(4H, m)
& = 9.35(1H, s). 8.00(4H, d), 8.64(1H, s), 8.30~8.20(3H, m), 8.13(1H,

99 0, 771010, ), 7.66~7.45(14H, m), 7.38~7.33(3H. m)

a0 | ©  9-380H ), 9.24(1H, 5), BBTGH, @), 8.64(1H, ), 8.30~8.21G3H,

m), 8.08(1H, d), 7.90(1H, d), 7.80(2H, d), 7.72~7.32(19H, d)

& = 9.30(1H, s), 8.90(1H, d), 8.80(4H, d), 8.43(1H, s), 8.26~8.20(3H,
1-41 -| m), 8.03(1H, d), ‘T.23(H, d),. 7.87(1H, s). 7T7(1H, ). 7.72(1H; .8),
7.67(1H, d), 7.60~7.47(11H, m), 7.41~7.29(4H, m)

6 = 8.55(1H, d), 8.45(1H, d), 8.36~8.31(5H, m), 8.00~7.91(6H. m),
7.77~7.74(4H, m), 7.56~7.35(12H, m), 7.25(2H, d), 7.16(1H, t)

1-42
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& = 8.62(1H, d), 8.45(1H, d), 8.36~8.31(6H, m), 8.22(1H, m),
8.00(1H. s), 7.93~7.91(2H, m), 7.77~7.74(7TH, m), 7.50~7.41(14H, m)
& = 8.65(1H, d), 8.45(1H, d), 8.36(4H, d), 8.22(1H, s), 7.99~7.89(5H,
m), 7.77(1H, d), 7.62~7.49(13H, m), 7.35(1H, ), 7.16(1H, )

& = 9.33(1H, d), 8.59(1H, d), 8.53(1H, s), 8.42(4H, m), 8.28(1H. d),
1-65 | 8.22(1H, d), 8.15(1H, s), 8.09(1H, d). 7.90(1H, d), 7.59~7.51(10H.
m), 7.50~7.34(4H, m), 7.17(1H, m), 1.563~1.50(6H, d)

& = 8.96(2H, d), 8.60(1H, s), 8.53(1H, s), 8.46(1H, s), 8.290~8.23(4H,
1-66 | m), 8.19(1H, s), 8.10(1H. d), 7.90(1H, d), 7.66~7.59(4H, m),
7.56~7.51(4H, m), 7.47~7.38(6H, m), 7.31(1H, m), 1.53~1.50(6H, d)
6 = 9.39(1H, s), 8.90(4H, d), 8.68(1H, s), 8.54(1H, s), 8.30(1H, d),
1-67 | 8.25(1H, d), 8.15(1H, "d), 7.91(1H, d), 7.64~7.52(10H, m),
7.47~7.35(4H, m), 7.29(1H, t), 1.53~1.50(6H, d)

1-46

1-64

6 = 8.55(1H, d), 8.45(1H, d), 8.24(1H, d), 7.94~7.88(3H, m),
1-68 | 7.80~7.74(4H, m), 7.57~749(7H, m), 7.38~7.33(3H, m),
7.24~7.16(4H, m), 7.05(1H, m), 1.69(6H, s)

& = 0.26(1H, s), 8.841(1H. d), 8.19(1H, s), 8.143(1H, s), 8.31(1H, m),
1-69 | 8.25~8.20(2H, m), 8.07(1H, s), 7.95(2H, v), 7.88(2H, s), 7.73(1H, 1),
7.55(10H, m), 7.45~7.28(5H, m), 1.53~1.50(6H, d)

& = 9.26(1H, s), 8.84(1H, d), 8.49(1H, s), 8.43(1H, s), 8.31(4H, m),
1-70 | 8.25~8.20(2H, m), 8.07(1H, s), 7.71(1H, t), 7.55(10H, m),
7.45~7.28(5H, m), 1.53~1.50(6H, d)

& = 8.54(1H, s), 8.33(1H. s), 8.30(1H, d), 8.15(1H, d), 7.96(1H, d).
1-71 | 7.89(4H. ), 7.78(1H, s), 7.59~7.50(3H, m), 7.44~7.25(11H, m),
7.23~7.14(4H, m), 6.85(1H, t), 1.53~1.50(6H, d)

& = 8.55(1H. d), 8.45(1H, d), 8.24~8.23(2H, m), 8.00~7.88(10H, m),
1-72 | 7.797~7.74(2H, m), 7.56~7.49(10H, m), 7.38~7.35(2H, m), 7.25(2H,
d), 7.16(1H, v), 1.69(6H, s)

[0369]
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& = 9.36 (1H, s), 8.89(2H, d), 8.64(1H, s), 8.27~8.21(3H, m), 8.13
1-78 .| (AH, - d), T7.79(1H, ~s), 7.67~7.D00(9H, ..m), --7.47~7.35(4H, - m),
7.30~7.17(2H, m), 1.69(6H, s)
§ = 9.31(1H, s), 8.92(1H, s), 8.57(1H, s), 8.43(4H, m), 8.35(1H, d),
1-82 | 8.31(111, d), 8.18(2I[, m), 8.05(1IL, d), 7.63~7.47(111I, m),
7.45~7.28(7H, m), 7.20(1H, m)
& = 8.55(1H, d), 8.45(1H, d), 8.35(2H, d), 8.23~8.19(2H, m),
1-83 | 8.00~7.93(5H, m), 7.77(1H, s), 7.62~7.49(16H, m), 7.40~7.35(2H,
m), 7.20~7.16(2H, m)
& = 9.39(1H, s), 8.92(1H, s), 8.90(4H, m), 8.62(1H, s), 8.37~8.33(2H,
1-84 | m), 8.19(1H, d), 8.11(1H, d), 7.67~7.47(11H, m), 7.45~7.28(7H, m),
7.30(2H, m), 7.20(1H, m)

§ = 8.55(1H. d), 8.45(1H, d), 8.28(4H,d), 8.12(1H, d). 7.90~7.98(3H,
ool | | m), 7.20-7.69(21H, m)
6 = 8.55(1H, d), 8.45(2H, m), 8.23(1H, s), 7.90~8.08(5H, m),
7.79(4H, d), 7.69(1H, s), 7.25~7.52(13H, m)
& = 8.55(1H, d). 8.45(1H, d), 8.36(4H, d), 8.05~7.93(5H, m), 7.77(1H,
s), 7.56~7.49(10H, m), 7.35~7.33(2H, m), 7.16(1H, t)
§ = 9.25(1H, s), 8.85(1H, d), 8.45(1H, s), 8.38(1H, d), 8.32(4H, m),
1-99 | 8.22(3H, m), 8.07(1H, s), 8.00(2H, v), 7.94(2H, m), 7.76~7.66(3H, m),
7.66~7.47(12H, m)

1-96

1-98

& = 8.55(1H, d). 8.45(2H, m), 8.28(4H, d), 8.24(1H, d), 7.90~8.05(5H,

ke m), 7.69~7.70(2H, m), 7.23~7.57(15H, m)

9.31(1H, s), 9.29(1H, s), 8.81(4H, d), 8.30~8.58(7H. m),
PO 507700030, m)
. 6 = 8.55(1H, d), 8.45(1H, d), 8.28(4H, d), 7.89~7.94(5H, m),

7.66~7.69(2H, m), 7.25~7.52(12H, m), 7.13(1H. d)
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§ = 8.57(1H, d), 8.46(1H, d), 8.28(4H, d), 8.24(1H, d), 7.89~7.98(5H,
e m), 7.66~7.70(3H, m), 7.25~7.57(14H, m), 7.13(1H, d)
6§ = 856(1H, d), 845(1H, d), 8.28H, d), 7.89~7.98(5H, m),
SR 7.66~7.69(2H, m), 7.256~7.53(13H, m)

_ |8 = 855(1H, d), 845(1H, d). 8.36(4H, d), 8.22~8.19(2H, m),
17109 7.99~7.91(8H, m), 7.58~7.49(10H, m), 7.35(1H, t), 7.20~7.16(2H, m)
1D 6§ = 8.55(1H, d), 8.45(2H, m), 8.28(4H, d), 7.94~8.05(5H, m),

7.75~7.79(3H, m), 7.68(2H, d), 7.25~7.53(13H, m)
. § = 8.57(1H, d), 8.45(1H, d), 8.28H, d), 7.89~7.98(5H, m),
7.66~7.79(6H, m), 7.25~7.52(12H, m)
- § = 8.58(1H, d), 8.45(1H, d), 8.16(1H, d), 7.79~7.94(9H, m),
7.25~7.69(12H, m)
§ = 8.55(1H, d), 8.45~8.46(2H, m), 8.16(1H, d), 7.83~8.05(9H, m),
o 7.69(1H, s), 7.25~7.58(11H, m)
§ = 8.55(1H, d), 8.45(1H, d), 8.09~8.16(2H, m), 7.79~7.98(7H, m),
e 7.24~7.69(13H, m), 1.72(6H, s)
e § = 8.57(1H, d), 8.47(1H, d), 8.09~8.16(3H, m), 7.79~7.98(7H, m),
7.69(1H, s), 7.24~7.61(12H, m), 1.72(6H, s)
§ = 8.54(1H, d), 8.44~8.46(2H, m), 8.16(1H, d), 7.79~8.05(9H, m),
i 7.69(1H, s), 7.25~7.60(11H, m)
6§ = 8.55(1H, d), 8.45(1H, d), 8.16(1H, d), 7.79~7.98(9H, m),
s 7.25~7.69(13H, m)
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6 = 8.56(1H, d), 8.45(1H, d), 8.30(1H, d), 8.19(1H, d), 8.13(1H, d).
2-2 | 8.00~7.89(6H, m), 7.77(2H, m), 7.62~7.35(15H, m), 7.20~7.16(2H,
m)

& = 8.55(1H, d), 8.45(1H, d), 8.30(1H, d), 8.19(1H, d), 8.13(1H, d),
2-3 8.00~7.89(6H, m), 7.77(4H, m), 7.62~7.41(13H, m), 7.25~7.16(6H,

m)

6 = 8.55 (1H, d), 8.45 (1H, d), 8.30 (1H, d), 8.19~8.09 (3H, m),
2-7 8.00~7.89 (8H, m), 7.78~7.77 (3H, m), 7.62~749 (10H, m),
7.38~7.16 (5H, m), 1.69 (6H, s)

§ = 855 (1H, d), 8.45 (2H, d), 8.30 (1H, d), 8.19~8.12 (4H, m),
2-9 8.00~7.89 (8H, m), 7.77 (2H, m), 7.62~7.49 (11H, m), 7.35 (1H, t),
7.21~7.16 (211, m)

6 = 8.55 (1H, d), 8.45 (1H, d), 8.30 (1H, d), 8.19 (1H, d), 8.13 (1H, d),
8.00~7.77 (12H, m), 7.62~7.31 (13H, m), 7.20~7.16 (2H, m)

[0372]

2-11

[0373] [F22]
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k&Y | FD-MS k&Y | FD-MS
m/z= 579.18 m/z= 580.17
1-2 1=13
(C40H35N38=579‘72) (C39H34N48=580.71)
m/z= 656.20 m/z= 56217
1-12 1=T%
(C4sH2sN4S=656.81) (Cq9H24N25=552.69)
m/z= 655.21 m/z= 656.20
1-23 127
(C45H29N3S=655.81) (C45H33N48=656.80)
m/z= 655.21 m/z= 656.20
1-33 1-36
(C.;sl 129N38=655.8 1) (Cqs! 1331\48=65680)
m/z= 656.20 m/z= 732.23
1-39 1-10
(C;51{23N4S=65680) (Cmi 1331'\45:73290)
m/z= 732.23 m/z= 732.23
1-4.] 1-42
(C51H32N4S=732‘89) (651H32N48=732.89)
m/z= 732.23 m/z= 656.20
1-46 1-64
[0374] (C51H32N4S=73289) (C43H331\45=65680)
m/z= 695.24 m/z= 695.24
1-65 1-66
(C‘;QHJJNJS=695.87) (C49H33N3S=695.87)
m/z= 696.23 m/z= 669.22
1-67 1-68
(C4gH32N4S=696.86) (C47H3;N3S=669.83)
m/z= T71.27 m/z= T72.27
1-69 170
(C55H37N3S:7?1.97) (C54H36N45:772.96)
m/z= 733.26 m/z= TT2.27
1-¥1 1-72
(C52H35N3S=733.93) (C54H3sN4S=772.96)
m/z= 696.23 m/7z= 744.23
1-78 1-82
(C43H32N482696.86) (C52H32N48:744.90)
m/z= 744.23 m/z= 745.23
1-83 1-84
(C52H32N4S:744.90) {C51H31I\‘5S:745.89)
m/z= 745.23 m/z= 685.16
1-93 1-96

(Cs51H31N55=745.89)

(C 45H27N 382268586)
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m/z= 686.16 m/z= 761.20
1-98 1-99
(C45H25N452=686.84) (C51H31N382=76 1.95)
m/z= 762.19 m/z= 686.16
1-100 1-110
(C5]H30N4SQ=?62.94) (C45H25N482=686.84)
m/z= 670.18 m/z= 746.21
1-117 1-119
(C45H25N40b=670?8) (C51H30I\40b=74 6.88)
m/z= 670.18 m/z= 656.80
[0375] 1-126 o 1-163 o
(C45H25N4Ub=670?8) (C15H23]\4S=656.20)
m/z= 762.19 m/z= 746.21
1-170 _ 1-172 o
(C51H30N452:762.94) (Cs;HsoI\.;US:?‘l 688)
1-176 | m/z= 643.17 | 1-177 | m/z= 659.15
(C“H35N3OS:643?5) (C44H25N382265g.82)
1-178 | m/z= 669.22 | 1-179 | m/z= 669.22
(C47H3N3S=669.83) (C47H3 1 N3S=669.83)
1-180 m/z= 659.15 1-181 m/z= 643.17
(C44H25N382=659.82) (C44H25N3OS=643.75)
[0376]  [%R23]
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e FD- Jii & e FD- i it

m/z= m/z=

2-1 2-2
742 .94(C54H34N25=742.24) 666.84(C48H30N25=666.21)
m/z= m/z=

2-3 2-4
742.94(CH4H34N2S=742.24) 742.94(C54H34N2S=742.24)
m/z= m/z=

2-5 2-6
716.90(C52H32N2S=716.23) 716.90(C52H32N25=716.23)
m/z= m/z=

2~ 2-8
783.00(C57H38N25=782.28) 783.00(C57H38N2S=782.28)
m/z= m/z=

2-9 2-10
T72.98(C54H32N2S2=772.20) 772.98(CH4H32N2S2=772.20)
m/z= m/z=

=11 2—12
756.92(C54H32N20S=756.22) 756.92(C54H32N20S=756.22)
m/z= m/z=

2=13 2-14

[0377] 666.84(C48H30N25=666.21) 742.94(C54H34N2S=742.24)

m/z= m/z=

2-156 2-16
T42.94(C54H34N25=742.24) 716.90(C52H32N2S=716.23)
m/z= m/z=

2-17 2-18
716.90(C52H32N25=716.23) 783.00(CH57H38N2S=782.28)
m/z= m/z=

2-19 2-20
783.00(C57H38N25=782.28) 772.98(C54H32N2S2=772.20)
m/z= m/z=

221 2-22
T56.92(CH4H32N20S5=756.22) 756.92(CH4H32N20S=756.22)
m/z= m/z=

2-23 2~-24
772.98(CH4H32N252=772.20) 666.84(C48H30N2S=666.21)
m/z= m/z=

2-25 2-26
742 .94(C54H34N25=742.24) 742 .94(C54H34N2S=742.24)
m/z= m/z=

2-27 2-28

783.00(C57TH38N25=782.28)

772.98(C54H32N252=772.20)
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m/z= m/z=

2-29 2-30
756.92(C54H32N205=756.22) 772.98(C54H32N252=772.20)
m/z= m/z=

o) 2-32
783.00(CH7TH38N2S=782.28) 756.92(C54H32N20S=756.22)
m/z= m/z=

2-33 2-34
666.84(C48H30N2S=666.21) 742.94(CH54H34N25=742.24)
m/z= m/z=

2-35 2=-36
742.94(CH54H34N2S=742.24) 772.98(CH4H32N252=772.20)
m/z= m/z=

2-37 2-38
756.92(C54H32N205=756.22) 772.98(C54H32N252=772.20)
m/z= m/z=

2-39 2-10
783.00(C57TH38N25=782.28) 756.92(C54H32N205=756.22)
m/z= m/z=

2-41 2-42
666.84(C48H30N25=666.21) 742.94(CH54H34N25=742.24)
m/z= m/z=

[0378] 2-43 2-44

742.94(CH54H34N2S=742.24) 772.98(CH4H32N2S2=772.20)
m/z= m/z=

2-45 2-46
756.92(CH4H32N205=756.22) 772.98(CH4H32N2S2=772.20)
m/z= m/z=

2-47 2-48
783.00(C57H38N25=782.28) 756.92(CH4H32N205=756.22)
m/z= m/z=

2-49 2-50
666.84(C48H30N25=666.21) 742.94(C54H34N25=742.24)
m/z= m/z=

2-51 2-5H2
742.94(CH54H34N2S=742.24) 772.98(CH54H32N252=772.20)
m/z= m/z=

2-53 2-54
756.92(CH4H32N205=756.22) 772.98(CH4H32N2S2=772.20)
m/z= m/z=

2-55 2-56
783.00(C57H38N2S=782.28) 756.92(C54H32N20S=756.22)
m/z= m/z=

2-57 2-58

666.84(C48H30N25=666.21)

742.94(C54H34N2S=742.24)
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m/z= m/z=

2-59 2-60
742.94(C54H34N25=742.24) 772.98(C54H32N2S2=772.20)
m/z= m/z=

2-61 2-62
756.92(CH54H32N205=756.22) 772.98(C54H32N252=772.20)
m/z= m/z=

2-63 2-64
783.00(C57H38N2S=782.28) 756.92(C54H32N20S=756.22)
m/z= m/z=

2-65 2-66
666.84(C48H30N25=666.21) 742.94(CH54H34N25=742.24)
m/z= m/z=

2-67 2-68
742.94(CH54H34N25=742.24) 772.98(CH54H32N252=772.20)
m/z= m/z=

2-69 2-70
756.92(C54H32N20S=756.22) 772.98(CH4H32N2S2=772.20)
m/z= m/z=

2-¥1 2-72
783.00(C57H38N25=782.28) 756.92(CH4H32N20S=756.22)
m/z= m/z=

2-73 2-74
666.84(C48H30N25=666.21) 742.94(CH54H34N2S=742.24)
m/z= m/z=

2-75 2-76
742.94(CH54H34N25=742.24) 772.98(CH54H32N252=772.20)
m/z= m/z=

2-77 2-78
756.92(CH54H32N20S=756.22) 772.98(CH54H32N2S2=772.20)
m/z= m/z=

2-79 2-80
783.00(C57H38N25=782.28) 756.92(C54H32N205=756.22)
m/z= m/z=

2-81 2-82
666.84(C48H30N25=666.21) 742 .94(C54H34N25=742.24)
m/z= m/z=

2-83 2-84
742.94(CH4H34AN2S=742.24) 772.98(CH4H32N2S2=772.20)
m/z= m/z=

2-85 2-86
756.92(CH54H32N20S=756.22) 772.98(CH54H32N2S2=772.20)
m/z= m/z=

2-87 2-88

783.00(C57H38N2S=782.28)

756.92(C54H32N20S=756.22)
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[0380]

[0381]

_ m/z= m/z=

2-89 2-90
666.84(C48H30N25=666.21) 742.94(CH54H34N25=742.24)
m/z= m/z=

2-91 2-92
742.94(CH4H34N25=742.24) 772.98(C54H32N252=772.20)
m/z= m/z=

2-03 2-04
756.92(C54H32N205=756.22) 772.98(C54H32N252=772.20)
m/z= m/z=

2-95 2-96
783.00(C57TH38BN25=782.28) 766.92(CH4H32N205=756.22)
m/z= m/z=

9-97 2-98
666.84(C48H30N25=666.21) 742.94(CH4H34N2S=742.24)

_ m/z= m/z=

9-99 2-100 B
742.94(C54H34N25=742.24) 772.98(CH4H32N2S2=772.20)
m/z= m/z=

2-101 _ o |2-102| -
756.92(C54H32N205=756.22) 772.98(CH4H32N2S2=772.20)
m/z= m/z=

2-103 - 2-104 | |
783.00(C571138N25=782.28) 756.92(CH41132N205=756.22)

F217~ S TNMRAE , R 22 F1237~ ) T iE I ¥R i i (field desorption mass

spectrometry,FD-MS) Il & HI1{E .

[0382]
[0383]
[0384]
[0385]
[0386]
[0387]
[0388]
[0389]
[0390]
[0391]
[0392]
[0393]
[0394]
[0395]
[0396]
[0397]
[0398]
[0399]
[0400]

PR T AL A Y1246 363nmiF) 3 K R I LTPLAG I &
K578 Y T AL A Y1 -24F 238nmff) K R A PLIF) I &
K67~ H T ALA YL 20 UVIR IS G i

7R T AL A YI1-114E339nm 3 K R AL TPLAY I & 14
KI8/R H T AL A Y11 1E234nm ) 3 K R A PLI &
K97~ T ALA Y L-1 LI UVIR IS G 3

1075 H T &1 -23 7824 Inm I K R L TPLE M & o
B T & Y1-23 7824 Inm K BIPLAG & 1&] .
K127~ T AL B Y123 UVIR IS 1

E1378 Y T AL B 1-274E340nm A I K R FILTPLE M & o
B4R H T &1 -274E24 Inm K R BIPLAG I & 1&] .
K15~ T AL E P 1-27 UV IS G 1

1678 H T AL & Y01-3372E29 Inm 3 K N AL TPLA I & 1
1778 H T A6 &1 -337E239nm 3 K N B PLIG I £ 1K .
K18/~ T AL B 1-33 UV IS 1

E1975 HY T Ab & 01 -397E259nm 3 K N AL TPLA I & 1
B2078 HY T Ak A 01 -394 259nm ) I K R B PLIG I £ .
21~ T A6 A Y139 UV IS 1

K227 Y T AL B 1-417E260nm I K F BILTPLE & .
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[0401]
[0402]
[0403]
[0404]
[0405]
[0406]
[0407]
[0408]
[0409]
[0410]
[0411]
[0412]
[0413]
[0414]
[0415]
[0416]
[0417]
[0418]
[0419]
[0420]
[0421]
[0422]
[0423]
[0424]
[0425]
[0426]
[0427]
[0428]
[0429]
[0430]
[0431]
[0432]
[0433]
[0434]
[0435]

[0436]

E 237~ T AL A 1-414E260nmi 3 K R A PLS & 1A .
2478 B T AL S P1-41 UV SO

K257~ 4 T AL &4 1-654F 36 LnmT ¥ K N (L TPLIT M & & .

K267 H T A& 16575 235nm 3 K T HIPLIG & & .
B 27 TS 1651 UV G 1

K28~ T A& W1-664F360nmi K N I LTPLI & A .

B 297~ H T AL &) 1-66 78 30 TnmfFI I K T (IPLIT & K .
B30~ H T A S 1-66 UV G 1

K31 T AL S 1-674E36 InmfT % K N L TPLIT & & .

K327 H T AL & 16778 266nmf 3 K T BIPLI I & 1& .
B33 H TS 1-6THIUVIS G

K34~ T AL-S01-694F 344nmi K N I LTPLI M & A .

K357~ H T A6 ) 1-697F 308nmF I K T [IPLIT & K o
B 36~ H TS 1-69 I UV S G 1

37 T AL S W) 1-7T07F 344nmF % K T (L TPLIT & .

K38~ H T AL A1 -T04E 26 Tnmif) 3K T (A PLA &1 .
B39~ H TS 1-T0R UV S G 1

E407~ T AL 1-T14E 344nm K S ILTPLIR & A .

EA1mH TAESW1-7T14E 24 InmfF 9% K R IPLITT &
BE427~ H T AL S 1-T 1 UVIR IS G 1

K437~ T A S 1-784E 36 LnmfT ¥ K N L TPLIT M & & .

EA44m T ALA 01 -T87E263nmif) I K HIPLI & K .
E457 H T A S 1-TSHIUVI S G 1

K467~ H T AL-SW01-824F 344nm i) K N I LTPLI & A .

AT H T AL S W)1-824F 30 TnmFI I K T [IPLIT I & K o
K487~ T A& 1-821 UVIR IS Y it

E497~ T A0S W01-844F 363nmi P K N I LTPLI M & A .

K507 H T ALA W01 -844E 298nmit I K T I PLI & 1 .
K51~ T AE1-84 UVIR IS G 3t

K527~ T AL-S01-994F 355nm i P K N I LTPLI & A .

E537~ H T AL ) 1-997F 355nmF I K T [IPLITT & K .
B 54 H T A S 1-99 UV S G 1

<SREG A1

<SRRI

D) ARG AR &

W Horh M HIR S A R N 1500 A f TTOM) 35 335 52 s I 2848 /K 8 75 W ok« 24

ZRAR I e e NS 5 K 30 3 22k JE FH I 7 451 A D Y I R S A e P R 0, TR SRR AEUY
TVl IE I FHUVEEATUVOALBES 73 Bl Ui R 2k R A 72 2S5 B T ARG EHL (PT) o, 2R
FER RS N BT SR B TR AL B L SCBLT TOT) bR HORTRR 25 2 B L, O % 21 AU AR e 4 o
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PASEELA HLUTAR .

[0437]  FEITOIEMHHL A (QEHLAR) LIRS SGENEA, 47,47 - = [2-285E GRIE) At ] =K
S (2-TNATA) FIZS SUEHEN N/ - (1-Z858) -N N/ - %0 - (1, 1/ - 3E) -4, 47 - )%
(NPB) 1ERIEHZ

[0438]  Gn MR BRIV ASPTRUROLE Cl Al R R 249 Rk A& WAE N AR 18 A
= (2-ZRFEMEIE) 4K (Ir (ppy) o) VE NG ETEIEE 2RI LA IR E RIS 427 % &1 Ir (ppy) 3, YT
RICZZEEEN400 A, 5 TURE A SRR IBCPE JE A 60 A, I EH EyiH
YENE FAERZ AL R IEE N 200 A G, B fEl 752 EIBEAE (LiF) &
JEEERN10 A SR FENE RGER TENE LUURE (A fEREEEN
1200 A DA% ARk il i B HLE BUR e g

[04391  [RII, ff il i OLED 28 A4 BT 75 1K) BT A5 A WAL S (e F A AAT R L0 B 107 T R
4 B THELAL, 3 F T #l3EOLED.

[0440]  2) AL B GA AR IR B AR %

[0441]  XbF-4n b Bk sl i i A HLH BUR B4R, B BUK 6 (electroluminescence, EL) fF
P I# I FHMcScience Inc. #illiERIM7000 KM & , 3 HI3EFH =25 R, Tooi# i FHMcScience
Inc . il 1) 75y U 1 4% (M6000) 75 2 HE 5% FE 6000 cd /m? i & o A& BH 14 A BILER 350K
PR TR R 245778

[0442] [F24]
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o5 St WahE | MR L AsHR At
(V) (cd/A) (x,y) (Toop)
Ll 1 | 1-2 4.05 67.2 | (0.294, 0.654) | 142
L 2 | 1-11 3.90 68.9 | (0.293, 0.653) 151
PLHEf 3 | 1-17 3.82 60.5 | (0.283.0.643) | 186
Sl 4 | 1-23 4.39 64.1 | (0.296,0.654) | 123
it 5 | 1-27 4.19 66.1 | (0.297,0.653) | 133
P 6 | 1-33 4.40 63.2 |(0.305,0.654) | 120
Kt 7 | 1-39 3.88 69.9 |(0.296,0.652) | 154
il 8 | 1-41 4.11 76.6 | (0.296, 0.675) | 137
S 9 | 1-64 4.00 75.6 | (0.296,0.674) | 134
St 10 | 1-65 3.83 68.3 | (0.272, 0.683) 149
St 11 | 1-66 4.02 67.1 | (0.293, 0.654) 145
SHEB 12 | 1-67 3.80 70.2 | (0.284,0.682) | 160
[0443] scififs] 13 | 1-69 4.26 65.4 | (0.295,0.693) | 127
Sl 14 | 1-70 4.39 67.0 |(0.296,0.701) [ 140
St 15 | 1-71 4.25 64.7 | (0.295, 0.675) 130
Yt 16 | 1-76 4.22 68.7 | (0.294,0.676) | 133
et 17 | 1-77 3.91 75.5 | (0.280,0.678) | 148
Lt 18 | 1-78 3.81 72,5 |(0.281,0.679) | 158
PHF) 19 | 1-79 3.96 67.2 |(0.273,0.688) | 137
Sl 20 | 1-80 3.79 73.1 |(0.295,0.659) | 169
SChtf 21 | 1-82 3.91 68.2 | (0.274, 0.684) 147
Lt 22 | 1-84 3.70 70.1 |(0.293,0.656) | 156
Ltk 23 | 1-85 3.99 69.2 | (0.273,0.687) | 147
Lt 24 | 1-86 3.7 78.1 |(0.295,0.658) | 170
St 25 | 1-91 3.98 61.2 |(0.274,0.683) | 158
St 26 | 1-92 3.73 76.1 | (0.293,0.655) | 159
S 27 | 1-93 3.81 67.6 | (0.286,0.650) | 137
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Soitife] 28 | 1-94 4.20 66.7 | (0.293,0.664) | 152
YoHtife 29 | 1-95 3.90 79.2 | (0.294, 0.662) | 199
seififs) 30 | 1-96 3.79 69.3 | (0.272,0.683) | 149
Pt 31| 1-98 8.71 65.3 | (0.271,0.68D) | 179
St 32 | 1-99 4.23 62.7 |(0.293,0.654) | 145
el 33 | 1-100 | 3.93 74.2 | (0.294, 0.652) | 190
LHEG 34 | 1-109 | 3.82 69.4 | (0.301, 0.693) | 187
SHtife] 35 | 1-110 | 4.12 64.4 | (0.302, 0.693) | 227
Sl 36 | 1-111 |  3.88 68.9 | (0.286, 0.685) | 177
il 37 | 1-112 | 3.93 64.9 |(0.272,0.673) | 169
Sl 38 | 1-113 [ 4.25 67.7 | (0.293,0.654) | 195
PRl 39 | 1-114 | 3.11 70.2 | (0.314,0.692) | 178
S 40 | 1-117 | 3.80 67.5 | (0.276,0.651) | 190
Sl 41 | 1-118 [ 3.79 69.3 | (0.272,0.683) | 149

[0444] KHEfl 42 | 1-119 | 4.29 65.1 | (0.285, 0.695) | 180
Sl 43 [ 1-125 | 3.73 67.0 | (0.276,0.689) | 190
Soife) 44 | 1-126 | 4.09 725 | (0.301,0.685) | 198
S 45 | 1-127 | 3.81 67.6 | (0.286, 0.650) | 137
S 46 [ 1-128 | 3.91 68.2 | (0.274, 0.684) | 147
St 47 | 1-138 3.70 70.1 | (0.293, 0.656) 156
Ml 48 | 1-139 | 4.11 76.6 | (0.296, 0.675) | 137
oM 49 | 1-140 | 4.00 756 | (0.296, 0.674) | 134
Yl 50 | 1-155 | 3.83 68.3 | (0.272,0.683) | 149
WHEE 51 [ 1-156 4.05 67.2 | (0.294, 0.654) 142
Yo 52 | 1-157 | 3.90 68.9 |(0.293,0.653) | 151
Yl 53 | 1-158 | 3.82 60.5 | (0.283,0.643) | 186
St 54 | 1-160 3.73 67.0 | (0.276, 0.689) 190
L] 55 | 1-162 | 3.71 78.1 | (0.295, 0.658) | 170
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St 56 | 1-164 3.78 68.9 | (0.286, 0.685) L
L] 57 | 1-165 | 4.29 65.1 | (0.285, 0.695) | 180
L] 58 | 1-170 | 4.21 68.2 |(0.294, 0.644) | 217
SCHE) 59 [ 1-172 | 3.81 70.1 | (0.313, 0.706) 186
Sl 60 | 1-174 | 3.73 67.0 | (0.276, 0.689) | 190
Ll 61 | 1-176 3.78 68.9 | (0.286, 0.685) 177
SCHif 62 | 1-177 3.83 64.9 | (0.272, 0.673) 169
| st 63 | 1-178 | 4.25 67.7 | (0.293,0.654) | 195
Ll 64 | 1-179 |  3.81 70.2 | (0.314, 0.692) | 178
[0445] i 65 | 1-180 .89 65.4 | (0.295,0.693) | 167
scitife] 66 | 1-181 3.73 67.0 | (0.276, 0.689) | 190
tgl 1 | CBP 5.23 41.1 | (0.285, 0.681) 50
tgetl 2 |4 4.82 58.8 | (0.294, 0.654) 55
e 3 [smb5 4.20 62.3 | (0.284, 0.695) 31
B 4 | 3 6 1.66 61.2 | (0.296, 0.676) 80
Ll 5 |z T 1.10 59.7 | (0.276, 0.684) 82
Hiitl 6 |2m 8 4.92 52.2 | (0.286, 0.644) 65
gl 7 |19 4.91 56.3 | (0.286, 0.644) 73

[0446]  nph 249 FI 45 BT ULAE A, SHB BT E 79 R AR AL , £ A AS & BH G AL
I BN TG BRI 6 E MR A WL BUR G A B A (R A SR Bl s 4 vy ) RO 3 A 8
EUCEFFA

[0447]  [RIA, 22 0 bl 5 3 2 mp S 2R S 67 - I e 55 =188 2[RI A, BRI Y LUMO X 438 H FA H - TG vk
Ferg , BT LA e i o o Bh Ak, 4 b B B 3 A R e, S R R 540, I R B EH
NG WL TR )P O, T2 807 4 o e A, anbb B4 v, #5600 3 — 2R IR IR 1)
WEPIRIESL T RALUMO X 48+ 1 H T JC iR g » BT LA 5 i 4 7 o LE A 5 24 T kb 35 451 5+ Y
RIS 2R FMEmy 1 55 207 A B 6 AL B I, ROG 2 HR I 28 S - 2 RSP HETE %, AATT
SEFF AR LAk, i B BI6 AT, A E D — NI J T N S AR R B a1
Ar 1AL B 5 AT, BROAE A Fa e B T IR A 3, BT A2 7 5 -2 RIS i 2%, I DR bk
AT AR T i 4 F 25 R

[0448]  <SZEGFI2> A WL GRS 1) hilidk

(04491 4 Hrh W IR TG )R TN 1500 A (¥ I TOM) 3% B 58 i F 28 0K 8 P i e - 24
ZENRIK T W 78 BT, e 3% 15 255 UK P V8 790481 PR R R IR S TR TR PRV O, T SRS TEUV
TEVEALH @ I A FHUVEEATUVOAR BES 23 Bh o 1L J5 , 1 28 I B 8 2145 5 FATE Vel (PT) H L R 5
TEH AR R A7 55 B8 R A0 B DL S BT TO T bR B RNk 25 5% B1 ML, 5% 18 B AT RS 4
DL A LT .

[0450]  FEITOIE MM (IERAR) IR TUENES, 47,47 - = [2-250 CR3) J A =K
Bz (2-TNATA) FIZS SUEREN N/ - (1-Z858) -N N/ - - (1, 1 -3 -4, 47 - i
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(NPB) 1 it FH 2

[0451] 1 FEH ERESFTIRENE WM FIIRECEEREE N400 A fARE & E
AR R R AL 2 2 R A B AL 22 e R A B0 o 3244, I B 24435 44
T% =R Ir (ppy) sAE NGBS &7 M, TTARE AT S H B EIBCP R JE N
60 A, JFERL EVIRENE TR ZMALGEEE 8200 A &5 B AR TERE
EUTREAA LIF) ZEEN10 A UIERE TENZ ARG TIENE LR (A fi
FLAR EJE N 1200 A LUIE R Gt Bl R i3 A L EE 30K e ad 1

[0452]  [R]I, ff il i OLED 28 A4 BT 75 X BT A5 A WAL & (e F A A AR L0 SHE R 10 T R
5% A THEAiAL, I T #13E OLED.,

[0453]  <SEIGAI3> A AL Sads fF I il i

[0454] M 3orh IR A JE N 1500 A (0 TTOM) 35 35 52 JiE FH 2K A8/ 7 ¥ e« 24 1
ZENR KR e 58 RS , o 35 3 255 P VA 790 491 A R Y T2 R S TR B2 PR VS 0 T AR, AR SR TEUV
TEVEHLA @ FHUVIEATUVOAL BRS04 o I i , W5 JE e I B 31145 38 RIS UL (PT) L SR8 5
FEE ARG N AT S5 B TR AL B DL SZ LT TO L) R B RN 25 5% B9 ML, % 4% BT AR i3 45
PASE A HLITR o

[0455]  FEITOIEMHHE MR (IEHAR) IR TGENIES, 47 ,47-=[2-283k CRIE) &) =%
FEf% (2-TNATA) FIZS AL JZN N/~ (1-2838) N N/ - 9K - (1, 1/ B SE) 4,47 - %
(NPB) 1 it FH 2

[0456] 4 FAEH: EREFVIRA LR 0 FUITA L ZEEEE A 400 A B
FaiR 1k S FAL 2 22 R R H AL B W TR A VE R 44, SR 5 e e — (S R T 1) 32 44
BART%IER T (ppy) s{E NSRG4 7 LG, DURRE N2 /B 42 IBCP & & N
60 A, IFEH EVIRENE TAEREMAGEREE N 200 A &5 B AR T EmE L
TORGEACEE (LiF) R N10 A R TIENE R THENE VTR (A ff
W JEEE N 1200 A DA R A AR R s A HLA SR e e

[0457]  [R] I, ff il i OLED 28 A4 BT 75 X BT A5 A WAL S (e F A A AT R L0 SHE R 10 T R
2652 A THEAiAL, 3 T 13 OLED.

[0458] AR 4f S 56 B2 FN3 KA ML BUR Y628 LI IR Bl L R AR B RCR IR .

(04591 S 4n b i ik 1) 3¢ 1) A HLH BUR e84, L BUR 8 (BL) FEME I8 fiMcScience
Inc. Hil3&ERIM7000K M & , I HIE T FH & 25 R, Tooll it FHMcScience Inc. il i (175 i il &
4 (M6000) 752 IS A6000cd /m?i P&

[0460] AR B ML BUR Y23 IR E W R R 25 B 27T R AF NS IR, K252 H @
ok fofE R P 0 [ B ARSI 6451 2 1R 78 o 2 A A A P T S 81, % 264 L o s G
113 B B P R A A DT A S8 5 8 P B — (YR GURR (1) St 9], 27 A& o rp 8
S8 2 F ) B — A R S A1)

[0461] [ZH1]
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[0462]

[0463] [ZH2]

[0464]

[0465] [HHE3]

[0466] QA“NJ\@

[0467]  [$25]
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[0468]

BAZ | oy | BIHIE | 2% Ak bk F i

e | g v | can| Gy (Te0)
Scifif] 67 1:8 4.74 53.2 | (0.251,0.714) | 201
iyl 68 12k 4.72 58.2 | (0.241, 0.711) | 224
SCitifs 69 12 4.33 77.2 | (0.236,0.717) | 384
S 70 1;2 1%1 4.42 76.8 | (0.247,0.727) | 321
et 71 - 131 4.62 70.2 | (0.233,0.714) | 280
it 72 521 4.37 69.3 | (0.243,0.714) | 178
St 73 8:1 4.24 69.0 | (0.267,0.712) | 164
St 74 R 4.37 73.2 | (0.241,0.711) | 373
Lkl 75 1:2' 1:1 | 448 | 72.8 | (0.257,0.729) | 319
Kt 76 Z:1 4.63 71.2 | (0.231,0.714) | 271
Kt 77 | 12 4.36 76.2 | (0.241,0.711) | 381
Ll 78 1;2 1:1 | 449 | 74.8 | (0.247,0.727) | 323
et 79 ¥ 4.64 72.1 | (0.253,0.694) | 290
St 80 RREE 4,34 72.2 | (0.241,0.711) | 331
Ll 81 1;2' 1:1 | 441 | 708 | (0.241,0.714) | 291
ity 82 BY1 4.61 70.2 | (0.231,0.711) | 259
it 83 1 1:2 4.34 77.2 | (0.246,0.717) | 379
i) 81 1:; 1:1 | 441 | 76.7 | (0.251, 0.714) | 311
S 85 El 4.66 73.1 | (0.241,0.711) | 279
K] 86 REL: 4.44 76.2 | (0.246, 0.697) | 340
Sie 87 | [ 1:1 | 451 | 757 | 0247 0729 | 311
St 88 ol gt 1 4.96 73.2 | (0.223,0.714) | 262
K 89 v i 1:2 4.46 71.2 | (0.261,0.711) | 301
Kt 90 o d i=1 4.59 70.7 | (0.241,0.711) | 289
KRG 91 T 4.61 69.1 | (0.256, 0.717) | 261
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Sty 92 . 4.41 70.8 | (0.221,0.691) | 291
L 93 il 153 | 69.3 | (0.247, 0.727) | 269
S 94 ik 4.59 68.2 | (0.243,0.714) | 252
St 95 . 4.46 70.8 | (0.267,0.712) | 296
St 96 1;; ' 460 | 704 | (0.241,0.721) | 284
it 97 4.61 68.8 | (0.252,0.737) | 255
Lt 98 . 4.41 69.3 | (0.221,0.691) | 285
St 99 1;;' 153 | 68.8 | (0.247,0.687) | 261
St 100 4.61 67.2 | (0.242, 0.714) | 247
kel 8 — 4.31 65.2 | (0.251, 0.711) | 210
HEBT 9 g 4.63 63.3 | (0.266, 0.707) | 192
HAEB 10 4.79 61.1 | (0.241, 0.691) | 182
tegl 11 o 4.31 64.7 | (0.231, 0.721) | 199

[0469] gl 12 iy 4.63 62.3 | (0.266, 0.687) | 189
Hegetl 13 4.79 61.2 | (0.241,0.711) | 172
el 14 _ 4.33 70.3 | (0.246, 0.717) | 182
el 15 ;;\91' 4.42 69.6 | (0.247,0.727) | 179
gl 16 4,62 68.1 | (0.253,0.694) | 162
HBl 17 . 4.32 69.7 | (0.243,0.714) | 178
HBB] 18 ;;92' 141 | 68.3 | (0.241, 0.711) | 174
Epl 19 4.45 66.2 | (0.241,0.711) | 159
EBBI 20 . 4.36 69.7 | (0.241,0.691) | 177
BB 21 ;;01' 149 | 69.1 | (0.257,0.727) | 171
EEH 22 | 4.64 68.3 | (0.243,0.714) | 167
tefgepl 23 . 4.44 68.8 | (0.241, 0.714) | 166
EeAefil 24 ;;02' 445 | 67.9 | (0.241,0.711) | 1656
el 25 | 4.36 66.6 | (0.246, 0.697) | 161
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Hm 26 |12 4.46 69.3 | (0.266, 0.717) 185
teagets] 27 ;;71' 15T 4.59 69.2 | (0.241,0.714) | 179
g 28 211 4.61 68.1 | (0.241,0.711) | 171
b 4545 29 122 4.41 68.6 | (0.247,0.727) | 183
He4%45] 30 ;;72 I 4.53 67.2 | (0.223,0.694) | 175
e 31 231 4.59 66.1 | (0.241, 0.714) | 161
b 45245 32 129 4.46 69.3 | (0.241,0.711) | 180
He 4545 33 ;:; 151 4.59 68.2 | (0.251,0.691) | 177
b 4545 34 gzl 4.61 67.1 | (0.246,0.717) | 163

L0470] b4 35 [ 1:2 4.61 68.2 | (0.251,0.711) | 172
b4t 36 ;:; 151 4.41 66.4 | (0.247,0.727) | 168
b4t 37 2.1 4.53 65.1 | (0.243,0.694) | 161
thgfsl 38 |12 447 69.1 | (0.241,0.721) | 175
He 45t 39 ;:;1 I 4.44 67.9 | (0.251,0.693) | 172
tE 40 251 4.63 67.0 | (0.246, 0.711) 158
b4t 41 o 148 4.61 67.7 | (0.251,0.721) | 167
L4345 42 Srn 3! 4.35 66.1 | (0.237,0.737) | 163
b 43 231 4.56 64.7 | (0.243, 0.699) | 155

(04711  [326]
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BKZE | may | WIEE | A& AR i
fea¥ | mhRtk| ) | ca/n) (x. ¥) (Tog)

seifafs 101 1:8 4.72 53.7 | (0.253,0.714) | 234
SCiifs 102 1:5 4.68 58.9 | (0.241,0.691) | 252
St 103 | 1-39 | 1:2 4.33 772 | (0.256, 0.717) | 513
St 104 1:1 4.42 76.8 | (0.247,0.727) | 451
scifife) 105 | 2-2 | 2:1 4.62 70.2 | (0.243,0.714) | 413
SCiifs) 106 5:1 4.37 69.3 | (0.257,0.737) | 286
Seiifs 107 8:1 4.24 69.0 | (0.243,0.732) | 262
Seiifs) 108 | 1-39 | 1:2 4.37 73.2 | (0.241, 0.691) | 401
Seiifs 109 111 4.48 72.8 | (0.257,0.729) | 449
Sl 110 2-3 [ 2:1 4.63 71.2 | (0.241,0.714) | 401
it 111 1-40 | 1:2 4.36 76.2 | (0.241,0.711) | 507
[0472] MG 112 111 4.49 74.8 | (0.247,0.727) | 453
i) 113 2-2 | 2:1 4.64 72.1 | (0.233,0.714) | 423
SEhEf 114 | 1-40 | 1:2 4.34 72.2 | (0.241, 0.691) | 461
St 115 1:1 4.41 708 | (0.241,0.714) | 423
i) 116 | 2-3 | 2:1 461 70.2 | (0.231,0.711) | 381
e 117 | 1-67 | 1:2 4.34 77.2 | (0.246,0.717) | 503
it 118 ] 1411 76.7 | (0.241,0.691) | 110
Sciif] 119 | 2-2 | 2:1 4.66 73.1 | (0.231,0.711) | 409
et 120 | 1-67 | 1:2 4.44 76.2 | (0.246, 0.717) | 470
St 121 111 4.51 75.7 | (0.247,0.727) | 455
i) 122 2-3 | 2:1 4.96 73.2 | (0.253,0.714) | 396
it 123 | 1-46 | 1:2 4.46 71.2 | (0.241,0.691) | 430
P 124 1:1 4.59 70.7 | (0.241,0.711) | 413
Ll 125 2-2 | 2:1 4.61 69.1 | (0.236,0.717) | 396
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[0473]

Siifs) 126 | 1-46 | 1:2 4.41 70.8 | (0.241,0.711) | 421
St 127 e 4.53 69.3 | (0.257,0.727) | 393
S 128 | 2-3 [ 2:1 4.59 68.2 | (0.243, 0.694) | 382
Sl 129 | 1-41 | 1:2 4.46 70.7 | (0.241,0.693) | 425
et 130 111 4.62 70.2 | (0.241,0.721) | 408
it 131 2-2 | 2:1 4.65 68.8 | (0.236,0.717) | 391
St 132 | 1-41 | 1:2 4.41 70.2 | (0.241,0.711) | 415
et 133 141 4.55 69.0 | (0.257,0.737) | 387
seitifs] 134 | 2-3 | 2:1 4.60 67.9 | (0.243,0.732) | 377
L 135 | 1-39: | 1:2 4.32 70.2 | (0.263, 0.704) | 425
Ll 136 | 2-7 1:1 4.46 725 | (0.251,0.683) | 386
Sl 137 | 1-39: | 1:2 4.42 65.4 | (0.271,0.701) | 395
it 138 | 2-9 1:1 4.63 67.2 | (0.266, 0.697) | 369
et 139 | 1-39: | 1:2 4.72 67.5 | (0.271,0.705) | 415
il 140 | 2-11 | 1:1 4.85 69.4 | (0.267, 0.682) | 387
St 141 | 1-46: | 1:2 4.46 64.2 | (0.263,0.662) | 432
i 142 | 2-7 11 4.69 65.5 | (0.253,0.672) | 385
i) 44 | B3 [ 1:2 4.31 65.2 | (0.241,0.711) | 250
g 45 e 4.63 63.3 | (0.256, 0.697) | 241
el 46 | 2-2 | 2:1 4.79 61.1 | (0.241,0.711) | 234
b 47 | &m3 | 1:2 4.31 64.7 | (0.231,0.711) | 243
el 48 151 4.63 62.3 | (0.246,0.717) | 233
Heef] 49 | 2-3 [ 2:1 4.79 61.2 | (0.251,0.691) | 220
gl 50 | 1-39 | 1:2 4.33 70.3 | (0.246, 0.717) | 249
g 51 131 4.42 69.6 | (0.247,0.727) | 229
el 52 | ZH1 | 2:1 4.62 68.1 | (0.243,0.694) | 221
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[0474]

[0475]

Kl 53 | 1-39 i 8 4.32 69.7 | (0.233,0.714) | 231
et 54 Y 4.44 68.3 | (0.241,0.711) | 221
Higl 55 | B2 ] 4.45 66.2 | (0.241,0.691) [ 213
Kl 56 | 1-40 ‘B 4.36 69.7 | (0.231,0.711) | 235
tefges] 57 5 4.49 69.1 | (0.247,0.727) | 220
tgil 58 | K1 ¥ 4.64 68.3 | (0.243,0.714) | 210
Hefge 59 | 1-40 ¥ 4.44 68.8 | (0.251,0.694) | 234
sl 60 ¥ 4.45 67.9 | (0.241,0.71D) | 221
K 61 | B2 4] 4.36 66.6 | (0.246,0.717) | 215
Hegell 62 | 1-67 ;8 1.46 69.3 | (0.236, 0.697) | 229
tegl 63 i1 4.59 69.2 | (0.241,0.714) | 215
L 64 | M1 & 1.61 68.1 [ (0.251,0.711) | 210
bl 65 | 1-67 18 4.41 68.6 | (0.247,0.727) | 245
teEeBl 66 i1 4.53 67.2 | (0.243,0.694) | 234
b 67 | ZH2 i1 4.59 66.1 | (0.241,0.714) | 229
bl 68 | 1-46 3§ 4.46 69.3 | (0.251,0.711) | 241
el 69 | 4.59 68.2 | (0.241,0.691) [ 235
e 70 | B 1 i 4.61 67.1 | (0.246,0.717) | 221
B 71 | 1-46 ¥ 4.61 68.2 | (0.241,0.711) | 231
tegets 72 1l 4.41 66.4 | (0.237,0.727) | 227
L 73 | ZH2 il 4.53 65.1 | (0.243,0.714) | 219
tegel 74 | 1-41 18 4.49 69.0 | (0.221,0.721) | 236
HgeBl 75 | 4.62 67.9 | (0.231,0.621) | 230
kel 76 | M1 T 4.63 66.6 | (0.256,0.727) | 216
HeBesl 77 | 1-41 18 4.64 67.7 | (0.251,0.731) | 225
ke 78 17 4.43 66.0 | (0.257,0.697) | 222
tegl 79 | ZH 2 4 4.55 64.7 | (0.243,0.694) | 214
[%27]
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gy | WAHE P ES AL bR FF i
& (V) (cd/A) (x, ¥) (Tyo)
kit 80 2-2 4.75 5.2 (0.254, 0.724) 121
[0476] b 81 2~3 4.83 50.9 (0.233, 0.703) 112
Wk 82 | B 1 4.83 52.4 (0.258, 0.727) 95
Ebiifs) 83 | M2 4,93 51.5 (0.247, 0.737) 83
Heets 84 | ZH3 1.81 55.9 (0.246, 0.727) 104
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