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WL REER R, =(C6-C60)F5 IR FREGEEE, £NIftEE, (C7-C60) 3k,
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(C2-CO0)FEE, (C2-CO0)HE, I, (C1-COOYEHEEKE, (C6-C60)FFHERE I,
(C6-C60)T5 H(C1-C60)kEdE, (C1-Co0)kTEIE, (C1-CO0)kehiE, (C6-C60)Ti4
H, (C6-C60) i, (Cl-C6OFERAIEERFE, (Cl-Co0)ktEdkIk, (C6-C60)75
I, BRI, ISR, B R ZE Ry TS A ATEE A R BB R
R I (C3-C60) T 47 5 BR(C3-C60) I 5 32 -5 AH A R AR FEAH 1E T T HUie 31 B B 3A
EIESINIIbE2

Rupn B R ML HIAR KA, M, W&, (C1-C60)prEE, (C6-C60)HE:, &FH
—ANEZ AL AN, OBSHIZ R FHI(C3-C60)Z 4 2, MG, BRAMDMRATL,
GH-—ANEREAE AN, OB SHIZYR T 195-TuE6- T4 bidE, (C3-C60)H ki
B, Z(Cl-Co0)kaZk BREkidE, —(CI-C60)HtZE(C6-C60) 7 JE FaEfidk, =
(C6-C60)T5 3 Tk kT4, SR, (C7-C60) I fidE, (C2-C60)MhZE, (C2-C60)
e, E, (Cl-CE0)ktHEIE, (C6-CO0)HAEE I, (C6-C60)77FH(C1-C60)
B, (C1-COOL&E B, (C1-Co0)behide, (C6-C60)55 %, (C6-C60)F7hiE,
(C1-CO0)Sr 4 BE kL, (C1-CO0)BEiERREE, (C6-CO0)JFEmEE, RIE, fidkil
3, BE Ry 1% Ry, 45— AN LB T A AR R 5 FREE 19(C3-C60) Tt 2k 5L
(C3-C60)TE A% 5 15 M AR BUACIE ARG 1 TE SRR R B B FA B 22 A [0 57 24

Ry MR p i MR R A, M, ®ME, (C1-C60)kiEE, (C6-C60)F5%:, &H
AL A EN. OFSHIZLR T HI(C3-Co0)Z: 55, NGmkfR, BARnSmiiL,
LA — AR EAE AN, OESHIZLE FH5- 70 El6-To R F s, (C3-C60)H b
H, Z(Cl-C60)kxdk FRREEEHRE, —(C1-C60)kitE(Co-C60) 75 1 Rk fidt, =
(C6-C60) 75 5 FRE ki 3%, & RIKEIE, (CT-C60) —Hpidk, (C2-C60)#dk, (C2-C60)
e, I, (C1-C60OEEEE R, (C6-C60)FHEEIE, (C6-C60)75%#E(C1-C60)
fed, (C1-Co0YEE&E I, (C1-Ce0)kilidk, (C6-CO0)HA K, (C6-C60)H5hiZE,
(C1-CO0) Lt B BRI, (C1-CO0)FedERiEE, (C6-CO0)HEEMEE, KIE, fiiEkik
FAFE, AU Rags TR 44 AT TE A5 A FA B FRER 1 (C3-C60) T 4t 2= B (C3-C60) L
T T Y IR FF B E FLIA B di%ﬂ 75 34

Rups BRI HARER A, M, KE, (C1-C60)kitE, (C6-C60)75%E, &FH
— A EREZAEEN oﬂsz’J J?%?E’J(cs CO0)ZT5 %L, MIMiAR, BRAEMAR,
SH—AHEZAEEN. OBSHIZ T 15-0Bl6-TL A FE s, (C3-C60)H 4
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3, Z(CL-C60)rIt Rk g3, —(C1-C60)kt3E(C6-C60) 75 2% RT3, =
(C6-C60) T 3 FIREREHE, eNIFEEE, (C7-C60) — ki, (C2-C60)HiE, (C2-C60)
I, I, (Cl-C60OETIEE K, (C6-C60)FHERAE, (C6-C60)77 2 (C1-C60)
FEIE, (C1-CO0)EEE I, (C1-CO0)WihiZt, (C6-C60)FFEHE, (C6-C60)T5hiZE,
(C1-CO0Y B3R IE, (C1-CO0) ke ERE, (C6-Co0) 5 EEPkAE, RIE, ML
FAFE, B Raps T RaseH AU — 1T T IL A FH IR 80 A PR (11(C3-C60) I ke 2 5L
(C3-C60)TF 475 5 55 4B AR B 6 AR 11 T UM B4 B B3R B 25 A B 95 2R

EFFM T AR A 28, -(CR437Ra38)im» -N(Ruz9)-» -S-» -O-, -Si(Raa0)(Raar)-»
“P(Rusp)-» -C(=0)-» -B(Rua3)-» -In(Rusa)-s -Se-» -Ge (Raas)(Rase)-» -Sn (Raa7)(Raas)-»
-Ga (Raa9)-B-(R450)C=C (Rys1)-s

Ry B Ry MO AR ER S, M, MK, (C1-C60)kiks, (C6-C60)FE, &H
— A ERE AL EAN. OFSHIZ R FHI(C3-C60)ZL 5T, ML, BRAUMAR,
S AEREL A AN, OESHIZ:E T (5-JoE6- LR A fidk, (C3-C60)H 4t
3, Z(C1-CO0)kidk kKt 25, = (C1-C60)KtE(C6-C60)T7 2 F kLt E, =
(C6-C60) % 5 ke, SRIFEEE, (C7-C60) IRkt (C2-Co0)HhZE, (C2-C60)
ML, S5, (Cl-COOEEETIE, (C6-C60)FIEH, (C6-C60)77%(C1-C60)
fdt, (Cl-CO0)GAIE, (C1-COOYEERiEE, (C6-CO0)FEIE, (C6-C60)ITHE:,
(C1-COO)LEEILBEL, (Cl-COO)KRIERIE, (C6-CO0)I7IEKIE, M, MHEM
25, BF Ry M Russr RasoFIRasrs RassHRussr RagrFRygss DL K RysoMIR4s1 A]
7 R R AT BRI (C3-C60) T 6 3 B (C3-C60) T 475 B34 £ 110 T 1l A B
e RN 27N PEEIN

Loy B LRI 5 4o 3%, Arg FIF AT HE, BER0ZERa Rag
%Ry Russe Razsr RapsZERuzsbh K Rus B Rus HIbEE, F75, FeTg I, ZRIbT
B, MEdE, SHEEREE, TREITRPRE, AT, A,
ML, L ol A S O M — A B A B R AR AN P AL
e i, K2, (C1-C60)kEE, mfR(C1-C60)pidE, (C6-C60)F5%k, H(C6-C60)
A R B (C6-C60) 5 BB E & — A B ZAME AN, OBUSHIZRR
THIC3-CO0) 2L F53E, WmkL, TSN, SH —AHEAEEAN. OSH
LB TFY5-TeaR6-To 2N R B, (C3-C60)FRgedE, =(C1-C60)bidk FaEkiZE,
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T(C1-C60) k3 (C6-C60) 75 F F ST L, =(C6-C60) 753 kTR, &Nibi,
(C7-C60) " Frfidt, (C2-C60)MHzE, (C2-Co0yrIEE, F I, (C1-Co0)kiREm &,
(C6-C60) 75 FE FE, (C6-C60)T5H7(C1-Co0)hidE, (Cl-Co0)kis 2, (C1-C60)
KRR, (C6-C60) %A FE, (C6-C60)T7Mmk, (Cl-Co0)iaEEHKE, (C1-C60)
FEREERIE, (C6-CO0)J5HEIIE, ML, THEE, R,

Razs Ra2s ™" Rago Razs v
Raz2s E Iﬁ“g Razs N Rsas  Raze N _-Raas
(3 I
>
Razy F Raz7 F Rasz  Ryo7 F” "Ryss
Razs , Raz2s Rass Razs

Fa
hig 1-4 )35 A
e -4
FEL B A g B K B 560 nm LS B RIBI T EE L TMLE, EART

it

o0 e

o QIINSS
SR

s

e O
B U R AL Ay 0O
@ C}@O@
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J88 JBE 38R SR
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TEARBA PR BUR A, RIEE— X Bk £ /> — MR A & L
WE—AEEZA %A U THECTRAREZ): FRHY)(chalcogenide)/= -
SRBHAYEMSRBEAYWE. B, RIEKrENERBEEBALIK
SRR E TELR A ZERMARERE L, &R ERERENDEE
TEL A Z PR E L. HE5 BRI ARG k.

SR FHRIERIESIO, (1<x<2), AlO, (1<x<L.5), SiON, SiAION
st 4 RSB ARG B FELIE, MgF,, CaF,, Wit &BRitYES.
& BEMNY I FIRERIECS,0, Li,0, MgO, SrO, BaO, CaO%5%.

TEA R A NUEBUR E RS E T, EALEE b HI 3 B —xf ek 2= b —
AR LRE S TR SR R B ARIR G X, B2 e Gy
FENMEBRFREX . Fit, B8P ERLEDEEIRRET, NER
THTFARSRKENIAERMEBIELT B Z. it BTF2EremiaPgaE
HB T, A B T2 RNRE K EANIHERBIELTE B . IR EALtS
ZLFIUIE & FhER B IR AN 2 64k 1. IRIERIE RSB AN OEHER . e
BibEy. WteRE. wts&E, UXelmREY.
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AR HE BRI BER A RENRCNE, RIFGAE. BAERIKREE
MR T IR H IR B R 77 o

Bt Lt 77 2
¥4 25 ) S0 R SE R — P IR AR IR, DA IR A R W (1B Y R BUR O
BRI RO, (HAR R B ST B (A S T BE L R AR A A BA T IR K R
SEATAR 77 2% A % B 1178 B R AT BR ) o
1] %% 151
#1445 1-1 84518 F i B £ F) B 1 50684109
[l 5I1] Hl#& 4 &4(1)
GE*Q
=X /]!
¥ 2-MERE-2-35- 2K (1.0 go 5.84 mmol) T FEE(50 mL)JAEH A AL M
SEA K10 mL). 7EHIREW AR T F KSR (TR mL: /K3
mL) PR & TRER S (1.05 g, 5.93 mmol)¥& i, F- ¥ Fi BB & W IR BLH 2/ T
2 EHEH D EEMAE T FEE(S0 mL)f2-F2E-2FE IR IENEM (1.54 g, 7.30
mmol). ¥ R NIRS Y ERF RN, RFTHRZS0C. B0/ FIEH
PEARUTEE, FZK(50 mL)FIE(50 mL)¥Eik, FHTFELEREIRELEY, K
A4(1)(0.80 g, 2.04 mmol, F=%: 34%).
MS/FAB: 391 (SEli{E), 391.43 (it HAH)
EA: C73.55%, H4.59%, N7.05%, O12.41%

[%J%%z] & EH(2)

\_/ WLy,
W 2-MEnE-2-35- 26 (1.0 g, 5.84 mmol) T~ (50 mL)HAEH A IMAL M
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SEALFIKEIR (0 mL), EMIBAYPEBIMANGE T FE(10 mL) KR
(o 95 g, 5.18 mmo)¥Vl, FHATBIREWEED 2NN . ZEHELTEEN
BT FEE(50 mL)2-F - R EL B (1.50 g, 7.10 mmol). ¥ RNVIR
é%i&%iﬁ#ﬂod\wo SR E A YTIE . FZK(50 mL)FI AT BR(50 mL)¥EE:
HT LR EARELEY), WEQ2) (0.72 g, 1.61 mmol, F*Z: 27%).
MS/FAB: 447 (SEM{H), 447.79 (11 551E)
EA: C64.22%, H4.01%, N 6.05%, O 10.95%

[l #4131 Hl&EH3)

T

O ”‘/

& wHEYI3

TFH2-F 3 JEFE K IEREMA(1.23 g, 5.82 mmol), 10-FRFEZRIF[h]EMK(1.48 g,
7.58 mmol)F1PI7K & HiR 8 (1.05 g, 5.93 mmol), T HI&H 1T HIA R T
LREAR B A Y, 1EH(3)(0.35g, 0.84 mmol, =% 14%)

MS/FAB: 415(52{H), 415.46(1 5 1H)

EA: C75.02%, H4.27%, N 6.64%, O 11.65%

[ % 14] AL EPI)

S
& 14

TH2- 3 R IEREME(1.23 g, 5.82 mmol), 10-FRZEZRFF[h]EMK(1.48 g,
7.58 mmol) FEEFA4E(0.95 g, 5.18 mmol), FEEHI&FI2TRKIFE T7 1% LIRS
B A Y, WAHI(104)(0.52 g, 1.10 mmol, F=%19%)

MS/FAB: 471(SEMI{E), 471.81(vH5E1H)

EA: C66.08%, H3.79%, N 5.84%, 0 10.30%
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[l #515] #1405 H(5)

I
©_< D WEY)5

T 2- 52 R T HMEME(1.23 g, 5.82 mmol), 2-F2FE-RIFL R FFHEM(1.72 g,
7.57 mmol) Fl T /K & TR (1.05 g, 5.93 mmol), FEHI&H TR IFEITIE
LIEREFREEY), EW(5)(0.96g, 2.15 mmol, F=#37%)

MS/FAB: 447(5L{E), 447.52(7F51H)

EA: C69.68%, H4.01%, N6.16%, O 10.85%, S 7.05%

(1G] B4 A6
Li§
:jiij s

K H2-F IR IENEM(1.23 g, 5.82 mmol), 2-F2 3R FE IR I HEME(1.72 g,
7.57 mmol) FIEEEEE(0.95 g, 5.18 mmol), T8 % 512 5k AR 8] 7 1% L3R TS
R A, WEYI6)(1.36 g, 2.70 mmol, J=ZE46%)

MS/FAB: 503(S£Ml{E), 503.88(i+H1H)

EA: C61.88%, H3.54%, N5.46%, 09.73%; S 6.26%

Kl %1%7] HEZLEY(T)
T e
R2-$AF - I F I EM(1.32 g, 5.80 mmol), 2-AtbRE-2-FE-FKEH(1.30 g,
7.59 mmol) I PI7K & TR 4(1.05 g, 5.93 mmol), R HIEH TR KA R 7%
DLEEBAE B S8, A I(107)(0.59 g, 1.45 mmol, F=%25%).
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MS/FAB: 407(SZHI{E), 407.50( 5 1H)
EA: C70.64%, H4.35%, N 6.76%, O7.96%, S7.75%

[l 18] &t aHi(8)
% &8

T2 I IR EM(1.32 g, 5.80 mmol), 2-Abie-2-FE-KH(1.30 g,
7.59 mmol) FIESER4E(0.95 g, 5.18 mmol), T #2512 57iA BIAH R J7iE LIRS
FREBALSY), HE4(8)(0.83 g, 1.79 mmol, F=#31%)

MS/FAB: 463(SLili{H), 463.86(11 5 1H)

EA: C62.04%, H3.82%, N 5.98%, 07.02%, S 6.83%

[l 215191 #1455 91(9)

S
Ly
N
s O
/B“S

o)

& WEM9

T F2-$2HE FEFEFIEWEM(1.32 g, 5.80 mmol), 2-FREEIRIF[h]MERR(1.48 g,
7.58 mmol) B AL2- 52 Fe- IR FE A LM, FIPU/K SRIRB(1.05 g, 5.93 mmol),
T4 1T IR B AR [R5 12 AR B An AL &4, A& 40(9)(0.98 g, 2.27 mmol,
FEE39%) .

MS/FAB: 431(52{H), 431.52(¢F51H)

EA: C72.22%, H4.10%, N 6.40%, 07.62%, S 7.33%

[#l#&4110] =& EH(10)
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0

3 -0
/Zn

o7

-~ &0

K- - FE I BEM(1.32 g, 5.80 mmol), 10-3EFEIRFF[h]EMk(1.48 g,
7.58 mmol) SRS EE(0.95 g, 5.18 mmol), TEE HI&BI457E MAH R /7% LIRS
S, WEP10)(1.22 g, 2.50 mmol, F=Z43%).

MS/FAB: 487(S£ill{E), 487.88(i+ % 1H)

EA: C63.93%, H3.65%, N5.64%, 06.70%, S 6.44%

[ B11] Hl&EP(11)

e
OG-0 e

F2-F2 - A HEmEME(1.23 g, 5.82 mmol), 2-(1-ZREE-1H-ZRFBKmE-2-
3)-EEY(2.17 g, 7.58 mmol)F1TY/K & HRER 4 (1.05 g, 5.93 mmol), FEHEH|&H1
i (A [ 77 1 LR B 5 AL &9, & 4(11)(0.56 g, 1.11 mmol, f=Z19%)

MS/FAB: S506(SZHll{E), 506.57(1+51H)

EA: C75.67%, H4.50%, N 8.20%, 0 9.68%

[l 25 5112] H&HEP(12)
L4
j /"D tEW12

K2 I I FEREM(1.23 g, 5.82 mmol), 2-(1-ZRIE-1H-ZHBKMe-2-
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F)-KWH2.17 g» 7.58 mmol) FIBEFR%Y(0.95 g» 5.18 mmol), EE & FI2FTIEH]
KR T iR AR R AL &Y, tEH(12)(0.72 g, 1.28 mmol, =3 22%)
MS/FAB: 562(SEillfE), 562.93(it5H1H)
EA: C68.16%, H4.05%, N 7.36%, O 8.68%

[ 5113] HI&tLEY(13)

&
L
O_@ HEY3

T F2-(1- R HE-1TH-FE FE ok pe-2-38)- 5 ) (1.67 g, 5.83 rmmol), 2-AlbLRE-2-F&-
(130 g, 7.59 mmol) MUK AFRERY(1.05 g, 5.93 mmol), FEEHIZFI1HT
REAH E TR R B AR B &Y, & (13)(0.84 g, 1.80 mmol, #31%)

MS/FAB: 466(3LHll{H), 466.55(vH1H)

EA: C77.08%, H4.87%, N8.90%, O 6.98%

[ 5114] #1&E(14)

o
L4
G_@ HEW4

K F2-(1-2E 35 1H- 2 ke -2-3)- 5K (1.67 g, 5.83 mmol), 2-ALHE-2-ZE-
EWN1.30 g, 7.59 mmol)FEEERS(0.95 g, 5.18 mmol), EEHIRBI2FTERIA
F7vE LR BRI A Y, EY(14)(0.88 g, 1.68 mmol, F=Z29%).

MS/FAB: 522(SZill{E), 522.91(7H51H)

EA: C68.81%, H4.33%, N7.92%, O 6.32%

[ & B115] HlEHLEPIs)
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my
'y
o
N=

O / 15

FFA2-(1- R BE-1H- 5 HE Ik e-2-35)- 2K W3 (1.67 g, 5.83 mmol), 10-F2FEZK I [h]
MEBR(1.50 g, 7.68 mmol)FPU/K &AL S(1.05 g, 5.93 mmol), FERH|#& K15
R AR T R LR S AL B4, & Y(15)(0.53 g5 7= 9%)

MS/FAB: 490(SZll{H), 490.57(vH5HAH)

EA: C78.20%, H4.68%, N 8.42%, 0 6.70%

[l &H116] H)&ZHEHI(16)
T~
) 516

K H2-(1- - 1H- 2K TRk M -2-38)- K 8)(1.67 g, 5.83 mmol), 10-F2F7H[h]
WEk(1.50 g, 7.68 mmol)FIEEFR4E(0.95 g, 5.18 mmol), FE & FI2FTILHIHH
F 7V LR B RS A Y, EY(16)(0.42 g, 0.77 mmol, F=F13%)

MS/FAB: 546(SEll{E), 546.93(vHE1H)

EA: C70.13%, H4.16%, N7.58%, O 5.98%

(& 5117] Hl&AEP(T)

WEYINT
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FH2- 5 - IR FFIEM(1.32 g, 5.80 rnmol), 2-(1-ZEIE-1H-ZKHBKME-2-
H)- M (2.17 g, 7.58 mmol)FIPY/K A BRERHE(1.05 g, 5.93 mmol), FEH|FHi1
AR (A8 8] 77 1 LLIR B A BBk &4, #&40(17)(0.64 g, 1.22 mmol, F=#21%).

MS/FAB: 522(SZll{H), 522.64(vHHAH)

EA: C73.42%, H4.34%, N7.97%, 06.25%; S 6.04%

[ H118] H&LEHI(18)

e
S aV
o/i'?/o
Q_{D A8

RH2-FR R A FE (1,32 g, 5.80 mmol), 2-(1-ZRFE-1H-ZRIFIKME-2-
)W (2.17 g 7.58 mmol)MEEFR4E(0.95 g, 5.18 mmol), EEHIHHI2PTIEH]
MR LR E RS EY), 1hEY(18)(0.94 g, 1.62 mmol, #28%)

MS/FAB: 578(SEll{H), 578.99(i 5 1H)

EA: C66.22%, H3.94%, N7.16%, 05.70%, S 5.49%

[ 5%5119] H&HE(19)

O SN SN,
Br CHO CHO SH L—~=n
\@ + QB(OH)z —_ O N C{ - O OH__, O Y
oH OH NH2
A O B _ P

&t S YA

Wr5-18-2- B R EEE(20.0 g, 99.5 mmol). FEMER(13.4 g, 109.5 mmol)
N 2 B VU AR (0)(PA(PPhs)4)(5.8 g5 5.0 mmol)i T+ — % £ — (200 mL)A1
(100 mL)™', 7EE S MAMBRERHI /K H(132 mL), PR EYTI0CH
Tt AN . RN 45 RE7E R SR A T INAK (100 mL)DLFER RN . BA
W3R 5 A 2.8 218 (200 mL)ZEHR, ¥ A BGRRE T8 . @B E gl (IE
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Oki: MC=1: 5)FEHEY(A)(12.0g, 61.0 mmol).

& A Y(B)
W 2-FEEBEGR.8 g 30.2 mmo)FILAYI(AYS.0 g» 25.2 mmol)FT1,4-
TRELE(12 mL), FEHBSY T 100°CHESRE12/0 . 2 R NG5 R R S R TR
S HIERE, R & (100 mL)FIZK(100 mL)AEE . ZEHUR ARG BT
T4, TR R R BT (E ©4%: MC = 3: DAL ISR B EHI(B)(4.5
g, 4.8 mmol),

%A & H1(19)

KAk &4I(B)4.5 g, 14.8 mmol) A AALH1(0.6 g, 14.8 mmol)¥A T ZLEE(100
mL). FHEZEIRE 048 E 2218 i AN Zn(CH;COO), * 2H,0(1.8 g, 8.2 mmol),
SN TR S Y RER 12/ . YR N AR, RVIR A YK IR 7K (200
mL). ZBE(200 mL)F C55(200 mL)Yesk, FFiE 1 LIREIRL & (19)(4.5
g, 6.7 mmol, 45%).

[ 5120] & AEHI(178)

0 i Q
|\CE§‘° ar —» ‘\(:f" @NH:

E

Hl & U EHY(C)

14 5- A — S8 k-2,3- ZH7(10.0 g, 36.6 mmol) F AR (5.4 g, 43.9 mmol)
¥ T 7, — Wi (dimethylene glycol)(600 mL). 7EMLF®H WA =R g I 4
(0)(PA(PPhs)s)(2.1 g, 1.8 mmol)FIZMERIREH /K ¥ (120 mL). [EIFESAF T 45
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PRS2/, FRE RN & R BR R TERARY T IAS%EEHIK
V(120 mL)JF KB BFEFTBR A . KW SRR AEDGFERKE. I
N30%iE EAEUKEERI(120 mL)Z J5 KR S+ 2 50°CHM 30505, BEEE
VLG BN INERBR 7KV W LA 7K B W ZEpH 4.« 4R Ji5 3 1k i 7= AR 1) [ 4k 5
T4 AR B4 & (C)(5.5 g, 26.0 mmol).

il %4k & #)(D)

KA S (C)(7.1 g, 33.3 mmol)iF T 7K (18 mL)FI¥R EhER (7 mL)H, = IE I
LW . 1008 B BB A 2 0°C HAEH H R I T7K (10 mL) I AH R HY
(NaNO3)(2.3 g, 33.3 mmol). REHFFHREY RN ERFFREE0C. £ —
N RN BB ILKEFRALAI(Na,S 9H,0)(9.6 g» 39.9 mmol)F%i(1.3 g, 39.9
mmol)% T-7K (10 mL), FFZEHFFIMAIOMEA R AR (4 mL). K ZREY)
JAOCH R MEEY+, HHARAYAZEZEIMEEIATA A
PR, YRR AR RESE BB, RELEREY. KRR E
IR S A (NaHCO;)7K (85 mL), JFERIR FHHHRE12050 $hfe
HIZE . B2 R A (2% R ) & FE 7K R I N R R 1 LA R IO B
4 5% IR L JE B I B AR I Z (0 mLYy T, PR HERA Y205 8. BRE
RV [ A (2 00 T TR 45 B VR - ZE P I NEE(2.2 g, 33.3 mmol)NIVKEE R (30 mL)
R ITR S W48/ . BN EERE, RMBEAPSEEZRE, Kl
4 [ B 44 I A SMELE ALK ¥R (63 mL), FFEIRBPR A Y3040 8. BREA
VA B (% ST S5 45 /M DN IR ER TR CABR A /KB o 4R U5 W AR 7= AL RO ] 4 5 m
AF Z (20 mL)H . [FIGRBIRE3 0450 5 B 25 AV 1k [ 4 (G J00) - Wk 48 VB B LA 3R
BiEY(DY1.8 g, 7.6 mmol).

il 4 & (E)

15 R A S B S Y(D)5.0 g, 21.7 mmol), 2-FEFHEEQ.1 mL, 19.5
mmol)H1 £ B0 g) T 140°CEIFIHI 24/ M. SR LR, ¥R NREY
I R, FERER I EMEAEALEK R LA pHE F M. RERIELIE
7 A 1 [ 4 LAIRAS [ A4 24 % B A LB TR LB 2L & H(E)(5.4 8
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17.1 mmol).

Hl251 EH(178)

KA EP(E)5.0 g, 15.6 mmo) EAH(0.6 g, 15.6 mmol)iF T ZEZ(100
mL) FE 8 P L VE W30 8 . 7FE 2218 iIn A\ Zn(CH;CO0), 2H,0(1.9 g, 8.7
mmol), FIRHIEFBRAWI2/IN . ZEHIREWKKAKQR00 mL). LI
(200 mL)FI 242200 mL)Pe &Il E T LIRS &4, Ead(178)(7.1
g, 10.1 mmol, 65%)-

HRIE 5541445 19 F0 20 MR M T IEHI% TR 1 A& 19-336, K
'"H NMR 1 MS/FAB 5% 1% 2. & | PiolGWRER —MhE&B ML E
.
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S/kN"”L

77 e H H H o | zn

CH,
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LD
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79 H H H SN O | Zn
Si(CHa)s G
A

80 H H N o | zn
Si(CHa)s G
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81 H H S o | zn
Si(CHa3)3 @
At

82 H H SH o | zn
Si(CHa)s @
A

83 /©\ B B h o | 2n
(HaC)sSi @
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84 H D\ H 30 o | zn
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Aoa

85 H H O\ s o | zn
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At

86 Q\ H H H SN 0 |2zn
(H3C)Si G
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88 \©\ H H H SE EN o | zn
(H3C)sSi /k Y
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138 H ~C(CHj3) 3 H H g’%‘ 0 | zn
139 H H ~C (CHs) 3 H é}‘ o | zn
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Y
335 H H H H Q s | zn
Ph3Si
' s*‘N"i
336 H H H H d:/ S { Zn

&2
PN MS/FAB
“%;j@ 'H NMR (CDCl;, 200 MHz)
N SERME|  EIRfE

& = 6.85(d, 2H), 7.22-7.32(m, 8H), 7.48-

19 668.1| 670.1
7.55(m, 10H), 8.12-8.23(dd, 4H)
& = 6.85(m, 2H), 7.27-7.38(m, 8H), 7.54-

21 668.1| 670.1
7.67(m, 14H), 8.13-8.25(m, 4H)
& = 6.85(m, 2H), 7.27-7.32(m, 8H), 7.48-

23 |7 55(m, 18H), 8.12-8.23(m, 4H) 704.04 706.1
§ = 7.03-7.10(m, 8H), 7.37(m, 2H), 7.46-

25 17.55(m, 8H), 8.12-8.25(m, 4H) 704.01  706.1
& = 6.85(m, 2H), 7.27-7.32(m, 8H), 7.48-

27 17 55(m, 18H), 8.12-8.23(m, 4H) 820.1 822.3
& = 7.05(m, 2H), 7.10(m, 2H), 7.22(m, 2H),

29 |7.32-7.37(m, 6H), 7.46-7.56(m, 16H), 8.12(d,|820.1| 822.3
2H), 8.23(d, 2H)
& = 1.34(s, 18H), 6.85(m, 2H), 7.27(m, 2H),

32 |7.35-7.40(m, 8H), 7.53-7.56(m, 6H), 8.12-|780.2| 782.3
8.23(dd, 4H)
& = 1.34(s, 18H), 7.01-7.10(m, 4H), 7.35-

33 780.2 | 782.3
7.40(m, 10H), 7.55(m, 4H), 8.14-8.25(m, 4H)
8 = 6.64(m, 2H), 6.85(m, 2H), 6.96(m, 4H),

36 |7.27(m, 2H), 7.53-7.55(m, 6H), 8.24-8.25(m,|740.0| 742.1
4H)
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5 = 6.74-6.85(m, 6H), 7.27(m, 2H), 7.44(m,

39 740.0 | 742.1
2H), 7.53-7.55(m, 6H), 8.12-8.23(m, 4H)
5 = 6.51(m, 4H), 6.85(m, 2H), 7.27(m, 2H),

a4 776.0 | 778.1
7.52-7.54(m, 6H), 8.12(m, 2H), 8.24(m, 2H)
5 = 6.46-6.52(m, 12H), 6.62(m, 4H), 7.01(m,

99 |12H), 7.23(m, 4H), 7.37(m, 2H), 7.55(m, 4H),|1002.2{ 1004.5
8.12{(m, 2H), 8.23(m, 2H)
5 = 6.46-6.52(m, 12H), 6.62(m, 4H), 6.85(m,

100 |2H), 7.01(m, 8H), 7.23-7.27(m, 6H), 7.53-|1002.2| 1004.5
7.55(m, 6H), 8.23-8.25(m, 4H)
5 = 6.85(m, 2H), 7.27-7.32(m, 6H), 7.52-|

103 |7.56(m, B8H), 7.67-7.73(m, 6H), 7.89(m, 2H),|768.1| 770.2
8.12-8.23 (m, 4H)
5 = 6.85(m, 2H), 7.27-7.38(m, B8H), 7.54-

109 |y 67(m, 14H), 8.13-8.25(m, 4H) 768.1) 770.2
5 = 1.67(s, 12H), 7.27-7.28(m, 4H), 7.38(m,

111 |2H), 7.55-7.60(m, 10H), 7.77(m, 2H), 7.84-|900.2| 902.4
7.90(m, 4H), 8.13-8.25(m, 4H)
5 = 6.85(m, 2H), 7.27(m, 2H), 7.36(m, 18H),

124 | 53.7.60(m, 26H), 8.15-8.25(m, 4H) 1184.2) 1186.9
5 = 7.01(s, 2H), 7.10(m, 2H), 7.36-7.37(m,

125 |20H), 7.54-7.60(m, 24H), 8.12(d, 2H), 8.24(d,|1184.2| 1186.9
2H)
5 = 6.79-6.88(m, 4H), 7.05(m, 2H), 7.22-

161 [7.32(m, 8H), 7.48(m, 4H), 7.77(m, 2H), 8.29-| 668.1| 670.1
8.34 (m, 4H)
5 = 6.79-6.88(m, 4H), 7.05(m, 2H), 7.22-

162 |7.32(m, 8H), 7.48(m, 4H), 7.77(m, 2H),|668.1| 670.1
§.18 (m, 2H), 8.45(m, 2H)
5 = 7.79(m, 2H), 6.88(m, 2H), 7.05(m, 2H),

163 [7.31-7.32(m, 8H), 7.48-7.54(m, 12H), 7.77(m,|820.1| 822.3
2H), 8.18(m, 2H), 8.43(m, 2H)
5 - 6.78-6.80(m, 4H), 7.04(m, 2H), 7.22(m,

164 |2H), 7.31-7.32(m, 6H), 7.48-7.54(m, 12H),|820.1| 822.3
7.77(m, 2H), 8.30-8.33(m, 4H)
5 = 1.36(s, 18H), 6.76-6.89(m, 4H), 7.05(m,

165 |2H), 7.31-7.40(m, 10H), 7.78(m, 2H), 8.20(m,|780.2 | 782.3
2H), 8.50(m, 2H) ,
5 = 1.34(s, 18H), 6.70(m, 2H), 6.88(m, 2H),

166 |7.07(m, 2H), 7.31-7.40(m, 10H), 7.77(m, 2H),|780.2 | 782.3
8.28-8.32 (m, 4H)
5 = 6.80-6.90(m, 4H), 7.03-7.05(m, 6H),

167 |7.31(m, 2H), 7.46(m, 4H), 7.77(m, 2H),|704.0| 706.1
§.18(m, 2H), 8.45(m, 2H)

168 |5 = 6.80-6.90(m, 4H), 7.03-7.08(m, 6H),|704.0| 706.1

146



200810188965. 2 WowW B #137/152W

7.31(m, 2H), 7.46(m, 4H), 7.77(m, 2H), 8.29-
8.34 (m, 4H)
5 = 6.79(m, 2H), 6.88(m, 2H), 7.05(m, 2H),

169 [7.31-7.36(m, 20H), 7.54-7.60(m, 20H), 7.77(m,|1184.2| 1186.9
2H), 8.18(m, 2H), 8.46(m, 2H)
5 = 6.79(m, 2H), 6.88(m, 2H), 7.05(m, 2H),

170 |7.31-7.36(m, 20H), 7.54-7.60(m, 20H), 7.77(m,|1184.2| 1186.9
2H), 8.30-8.34(m, 4H)
5 = 6.46-6.52(m, 12H), 6.62(m, 4H), 6.79(m,
2H), 6.88(m, 2H), 7.01-7.05(m, 10H), 7.23-

171 31(m, 6H), 7.77(m, 2H), 8.18(m, 2H),|-002-2| 1004.5
8.46(m, 2H)
5 = 6.46-6.52(m, 12H), 6.62(m, 4H), 6.79-

172 |6.88(m, 4H), 7.01-7.05(m, 10H), 7.23(m, 4H),|1002.2| 1004.5
7.31(m, 2H), 7.77(m, 2H), 8.30-8.34(m, 4H)

178 §0=3 8.23 (d, 2H), 8.13(d, 2H), 7.55-7.20(m, |00 1| 700.0
5 =1.34(s, 18H), 7.28-7.30(m, 4H), 7.35-

191 |7.40(m, 4H), 7.54(m, 6H), 8.12(m, 2H),|814.1| 812.1
8.23(m, 2H)
5 =6.64(m, 2H), 6.96(m, 4H), 7.32-7.38(m,

194 144y, 7.55(m, 4H), 8.12(m, 2H), 8.23(m, 2H) 773.90 771.9
5 =2.35(s, 12H), 6.82(d, 2H), 7.09(s, 4H),

223 [7.28-7.30(m, 4H), 7.55(m, 6H), 8.15-8.24(m,|758.0| 756.1
4H)
5 =6.46-6.52(m, 12H), 6.62(m, 4H), 7.02(m,

259 |8H), 7.24-7.30(m, B8H), 7.56(m, 6H), 8.13(t,|1035.1] 1034.2
2H), 8.23(t, 2H)
5 =7.30-7.36(m, 22H), 7.54-7.60(m, 26H),

283 1219.2| 1216.3
8.12(m, 2H), 8.24(m, 2H)
5 =2.34(s, 6H), 6.86(m, 2H), 7.12(d, A4H),

287 577.9| 575.9
7.57(m, 4H), 8.13-8.25(m, 4H)
5 =2.36(s, 12H), 6.70(s, 2H), 6.85(s, 2H),

291 606.0 | 604.5
7.55(m, 4H), 8.14-8.25(m, 4H)
5 =2.36(s, 6H), 7.08(s, 4H), 7.22(m, 2H),

311 730.0 | 728.4
7.32(m, 4H), 7.48(m, 8H), 8.20(m, 4H)
5 =7.06-7.10(m, 4H), 7.24-7.32(m, 10H),

320 702.1| 700.1
7.48(m, 4H), 7.77(m, 2H), 8.29-8.34(m, 4H)
5 =7.06-7.12(m, 4H), 7.22-7.34(m, 10H),

336 601.9 | 599.9
7.48(m, 4H), 8.00(s, 2H)

[Hl5H13] F&EHI(337)
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KAEY(B)A4.5 g, 14.8 mmol) M FHEEH(3.0 g, 14.8 mmol)¥# T & A7 (50
mL)/ 7R EE(150 mL), 3T 60°CHFERI/NET. U FEIEREL+ I
NA-ZEFEIEBY(3.0 g, 17.8 mmol), FH-T-80CRIGRHMEIIBIREYI/NET. R
EH AP IMANEY(B)Y4.5 g, 14.8 mmol)IF BB IR EWI12/M . BRI
W, ¥R NIESYAHEEE, W iR A R A B AR IR
F RN EE(500 mL). B EE(300 mL)F1 Z B (250 mL)¥Eik ARG A4 (337)
(3.8 g, 7.6 mmol, 51%).

8 5541 4% 912 1 AE R B 77 vk s 4% 7 237 51 L R4k & 49337-426, 3L'H NMR
FIMS/FAB¥ES T-%4. RIFMIML DR EH =NEBMIINLED).
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*R3
L'L2M(Q)y
Rs
Rz R4
R1 X\\
A N-~ M Q Yy
=12 =
g N R, R; R, @r’i
337 H @\ H H 8}‘ Al §—o 1
338 ©\ H H H 8"" Al §—o 1
339 H H @\ H gj‘ Al §—o 1
340 H H H ©\ 8}‘ Al §—o 1
341 H F@\ H H 8}" Al E—o 1
342 H H F@\ H 8}*‘ AL §—o 1
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343 H H H F\Q\ 8}" Al §—o
344 K@\ H H H 8’3‘ Al §—o
345 H H H 8)‘ Al §~o
346 H H H 8}‘ Al §~o
347 H H H 8)& Al §’°
348 H H H 8}& Al §"°
349 H H bBu\@\ H 8}& Al §_°
351 H H mu\@\ H 84 Al §~0
352 t'Bu\©\ H H H 8)“ Al %—o
353 H H H é)" Al §—o
CHj
354 H H H O Al §—o
L '
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355 Q\ H H H 8’3‘ oAl §—o 1
CHa
356 H H H ©\ SO P i—o 1
CHs @

CHa )§

357 H @\ H H B'E ola1 §—o 1

CHj
358 H H @\ H 8}‘ ol|a1 é—o 1

CHs
359 H H H @\ 84 oAl §—o 1

CH T
360 @3\ H H H 8:“ 0| a1 §—o 1
CH, j\: N
361 /@\ H H H B o|a1 §—o 1
HaC
CH; '/‘L: N
362 H /@\ H H 8 oAl §—o 1
HC
CHy v
363 H H D\ H B)" EN §—o 1
H;C
CH; j\: N
364 H H H /@\ 8 ola1 %—0 1
H3C
X

365 H H°C©\ H H 8)" ol|na1 §—o 1

366 H H HSC\@\ H 8"‘ o|a1 §—o 1
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367 H°C\©\ H H H B;ﬁ‘ Al §—o
368 H H H H3C©\ 8}" al| R )< )
HiC sj\:N"&

369 H H \Q\ H @ Al §'°

CH3
HsC ”:' \
370 B \EP\ H H B' Al §—o
Ha
HsC SI\N}‘K
371 H H H @ ALl Fo{ )< )
CH,
HyC j\:,N/E
372 H H H b Al i—o
CHy
CH T
373 H @i\CHs H H 8)& Al i—O
CH;, Sj\"\“N)&
374 H H Chy H @ Al i—o
375 &”3 H H B 8’3‘ al %—0
CHy I N
376 H H H Cha A al §'°
377 H H H 8}" Al §—o
SiPh
XL
378 H H H BE Al §‘°
SiPhy
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379 H H H o Al §-o
SiPhy @ .
380 H H H B’E Al §—o
SiPh;

381 H H e H SN:NA‘ Al E—O
O

382 H H H L SW:”)" Al §—o
8

383 H L H H SN:N)" Al §—0
O

384 e H H H SM:NJ" Al §'°
O

385 Pw\@\ H H H 8}" Al §—0

386 H Pw@\ H H 8‘2 Al §"°

387 H H PhaS\@\ H 8)& Al §_°

388 H H H Phssk@\ 8& Al §’°

389 H H H B’E Al §'°

NPh,
390 H H H 8}‘ Al §—°
NPh,
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391 H H H 8}" Al §—o 1
NPh,
392 H H H B}‘ Al §—o 1
NPh,
203 NPh, NPh, SW:NJ'.. )
H H @ al § o 1
H
394 H I H H 8}" Al i-o 1
395 H H L H Sj\:")" al §—0 1
O
396 B H H g SIN)" Al i—o !
O
397 H H PMN@\ H 83‘ Al §—o 1
398 H thN\@\ H H B)“ Al §~o 1
399 H H " PMN‘@\ 8}" Al §—o 1
400 PM@\ H H H B}" Al §—o 1
K
401 H H H H Al §—o 1
| &
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402 H H H H oAl §—o 1
O

sj\:uf‘i
&
403 H H H H e ol n1 §—o 1
&
sj\:N"‘i
404 H H H H ola1 §—o 1

405 H H H H oAl §—0 1

406 H H H H 0|Aal %—o 1

407 H H H H 0| Al E«o 1

408 H H H H 0|al %—0 1
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o
409 H H H H O ola1 §-o 1
&,
SiPhg
sj\:n”i
410 H H H H O ola §—o 1
| W,
PhyS)
sj:N;‘*z
411 H H H H &, ola1 §—o 1
&
: NPh,
sm‘vN"‘i
412 H H H H &, ol a1l §—o 1
w,
PhoN
sI\Nf’i
&
413 H H H H Ny ol|a1 §—o 1
OCH;
SI\N;“L
414 H H H H (D olal —o 1
§ )
HsCO
SI\N}"-
415 H H H H Q ola1 §—o 1
SiPhy
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K
416 H H H H @1 Al §—o 1
SIN—H
417 H H H H d—J Al §—o 1
® .
as| Y s | olml OO |
O O
(2
cc: sj\:N"‘i
419 H H H @ Al §-o 1
J
() | .
420 H H ‘ H 8}‘ Al §—o 1
L
&
. CH, e
421 H H (o H B)‘ Al §—o 1
g
422 H @\ H H 8}‘ aL| Fo O QQ 1
423 H ©\ H H éj" Al o 1
424 H ©\ H H 8’1‘ Al Ho{ ) O 1
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XL
425 B ©\ 5 H S}Cg"‘ o|a1| ¥F° C@ O |
:I A -0
426 H ©\ H H Y oAl O.O 1
@ HC™ Yo, O
*4
{{A MS/FAB
%;D 'H NMR(CDCl;, 200 MHz)
v S| RIS
5 =6.79-6.85(m, 4H), 7.27-7.32(m, 18H), 7.48-
337 801.2 800.2
7.56(m, 12H), 8.12-8.25(m, 4H)
5 =6.79-6.85(m, 4H), 7.03(m, 4H), 7.22-7.32(m,
340 837.2 836.2
7H), 7.46-7.56(m, 12H), 8.14-8.25(m, 4H)
& =1.37(s, 18H), 6.79-6.90(m, 4H), 7.22-
350 |7.40(m, 15H), 7.48-7.55(m, 8H), 8.14-8.25(m,|913.3 912.3
4H)
5 =2.37(s, 6H), 6.79(d, 2H), 6.94-7.02(m, 4H),
359 (7.20-7.32{m, 15H), 7.48-7.55(m, 6H), 8.15-|829.2 828.2
8.23(m, 4H)
5 =2.38(s, 12H), 6.79-6.84(m, 6H), 7.09(s,
362 |4H), 7.19-7.34(m, 7H), 7.48-7.54(m, 8H), 8.13-|857.2 856.2
8.26(m, 4H)
5 =2.24(s, 6H), 6.85(m, A4H), 7.12(m, 4H),
365 (7.28-7.32(m, 11H), 7.49-7.55(m, 8H), 8.21(m,|829.2 828.2
4H)
5 =6.46-6.52(m, 12H), 6.62(m, 4H), 6.80(m,
398 |4u), 7.0l1(m, 8H), 7.20-7.33(m, 11H), 7.50-|{1135.3] 1134.3
7.54(m, 8H), 8.10-8.20(m, 4H)
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& =6.79(m, 4H), 6.88(m, 2H), 7.05(m, 2H),

401 |7.20-7.35(m, 13H), 7.48(m, 6H), 7.77{m, 2H),|800.9 800.1
8.29-8.34 (m, 4H) |
& =6.79(m, 4H), 6.88(m, 2H), 7.05(m, 2H),

416 |7_.22(m, 1H), 7.31-7.36(m, 11H), 7.48-7.54(m,|1165.5] 1164.2
14H), 7.83(m, 2H), 8.33(dd, 2H), 8.46(m, 2H)
& =6.79(m, 4H), 6.88(m, 2H), 7.05(m, 2H),

417 700.8 700.1
7.22-7.32(m, 13H), 7.48(m, 6H), 8.01l(s, 2H)
5 =6.79-6.85(m, 4H), 7.21-7.33(m, 12H), 7.50-

422 |7.55(m, 11H), 7.67-7.73{(m, 3H), 7.89(s, 1H),|851.1 850.1
8.12-8.23(m, 4H)
5 =6.79~7.85(m, 4H), 7.25-7.38(m, 13H), 7.49-

423 851.1 850.1
7.67(m, 14H), 8.13-8.21(m, 4H)
5 =1.67(s, 6H), 6.79-6.85(m, 4H), 7.22-7.38(m,

424 |12H), 7.49-7.56(m, 12H), 7.77(d, 1H), 7.84-1917.0 916.2
7.90(m, 2H), 8.12(m, 2H), 8.23(m, 2H)
5 =6.85(m, 2H), 6.97-6.98(m, 2H), 7.23-7.32(m,

425 |11H), 7.48-7.62(m, 15H), 7.85(d, 1H), 8.13-/850.9 850.1
8.25(m, 4H)
5§ =1.68(s, 6H), 6.85(t, 3H), 7.02(d, 1H),

426 |7.22-7.32(m, 11H), 7.48-7.67(m, 14H), 7.77(d,|917.0 916.2
1H), 7.90(d, 1H), 8.13-8.26(m, 4H)

[SHEfI1] #I3EOLED
ST A 2 TR 2T €5, 4 & )l OLED 3844,

B, RA=8 25, W, ZERMZERK, X FHBEESER AT OLED(H
= B B /A 7 (Samsung Corning)#i38)(1) 035 BH B AR ITO #FE(15Q/0)(2)#E4T i
FEEYE, 40T, AR, BT RAET.

WG, ¥ ITO XK BT ETSAHTUREE WENITE & (folder) £, H
4.4’ 47- = (N N-(2-Z5 50)- 2K i) = K i (2-TNATA) & T B & S AH T AR 3 B AUl
(cel)d, REMETEENN 10° ., A% LHEMABERLIZER 2-TNATA,
FElk, 77 1TO F 4 FreAz B 60nm 194 RIENEQG)KIAHTTRE .
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o9We
5

2-TNATA
Bk, TR A SMTTRRSE B I 5 — AR P IAN N3 (0- 25 26)-N,N>- 25K
3-4,4°-ZfE(NPB), 7EiZAE LMEINEMLAZERNPB, Fit, FEFE/GEANR L
35 B A 20nmi 4 A% S 2 (4) R SARTTARZ

O

C}N

TEFT R A S AU B 10 5 — A s i AR W 1 B 0RO AR
(H-26), FFH7EX—MR ALK\ BB EY(IL S Y D-4). £ LR
AR ) 5 DAAS R 2 26 LAEAT 524, T2 23 7R 42 B AR VTR 30 nm B
KSR REG). BT ERER, BARREINER 4-10 EE%.

Q.9 aq

S N=---zr-.
NN st
o ®
= 13
H-2

D-4

.
=l
.

B, 1% = (8-F M) R (Al i S ARYIAR, AR E 920nm A BT
FEH R (6), ¥2FEmE b4 (lithium quinolate))(Liq)(F: &5 #4 7~ T~ F T L SAHTTR
R R 20m T IEANE). KRG, BN —MEFAHARKE, S
FYLAR LA150nm 5 AL AR (8), il %43 FOLED.
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S
Li
N -
| N EI/' i N
- o, ‘;O N
N, 2
N
y
Alg Lig

[XF B 1) SR Ao A 3 44 R 1E OLED

12 IR SE B TR B AR R 7 VR S TOEAN BRI U B )G, tn N ik
SABTTRAREUR G

TR B S ARTUAREE B 10 55— /M P IIAN4,4°-N,N°- M- B R 5L (CBP)
e BBUE N AR, BT RS — MEN AR KA B8t &Y
EYID-4), B _LRBIFY LR R R R BT B2, AMELS T ERE L
AABVTAR30 nm/ERIEBEUALIE(S). ACBPEE NIEEHE, BIMENILEH4-10
HE%.

O :::::=Ir
Tool ol

D-4

B, WIESNPBHFEM AL, BX(2-F 2E-8- 32 FEMEMW) (R - 8 ZE 2K By
(IID)(BAIlq) S AHPTRRE L BUR 6 2 L AF A 23 7B 4 2 (blocking layer), #JEH# =
(8-F3 FLndsubh) AR (TIT) (Al AU AR 4 20nm B B I B FAEHZ(6). 25, ¥R
WERMAR (Liq) AR IR A 1-2nm B E R BTN BT, FHERA S —AEZSMIT
RS B AHTTAR 150nm /5 B I ALBA#(8), MM+ 73 BOLED.

BAlg

[SE311] P 5E #1435 FIOLEDRI P fE
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SR MOLED IR RS, #F10 mA/cm®5&cfE T, IR SLHES) 1 & A & BT
A B3R A W I OLED A1 Xt EL 45 1 0 40,35 5 3 B BUK 6 #4 BT OLED ) &
7\‘672&17 A %T:F?ES

x5
MR FE FREPSE |ELEE  |BERE | BRKERERE
(cd/A)

D-4 H-26 - 41 7.5 7.8
D-6 H-25 - AN 7.3 12.6
D-10 H-28 - AN 7.5 8.4
D-112 H-30 - 41 7.3 9.0
D-113 H-36 - 41 7.1 11.4
0-114 H-57 - o 7.2 7.2
D-115 H-58 - A 7.0 11.6
D-116 H-59 4 7.1 10.5
D-117 H-78 4 7.4 13.6
D-118 EP9 AN 7.1 11.1
D-119 wEY128 |- AN 7.4 12.3
D-120 & %7133 4 7.3 11.3
D-121 140286 4T 7.1 11.7
th44)(D-4) |OBP BAlq A} 8.3 6.5

S 3 SR PR AR R PR BT AR5 2R RE % )15 B R R N 12,6 cd/ARTRIZIAL
ERECELIR MR, 245K A AR R W) 0 35 ph R A8 R 25 R BERS R BT, I3 OLEDHY
AN T8 & T M H A BHOLEL 3 R CBPHIAS HI 281t .

25 % B B ik B8 1 e s B VE FB R [%11%.0.9-4.7 V'R B35 R (KOLEDHI T R K FE -

I B A % B K B 41 OLED, ¥ AT 4548 K& & R ps [ N i A #) T
Fk AL .
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DO = T I N 6 ) B e > T R © ¢

&1

163



TRBR(F) KABHRACEWH BBR KR

K (BE)S CN101488562A K (nE)R
HRiES CN200810188965.2 g H
RRiE (TR A(F) BkAMS RIRERAE

HAREEZEANRAGE) EXRARFLRERLT

RIZ B A &
L
B
W
$5%
$2R
FR%

RAAN R’
FAEREE
RER
R
EFF
2R
FHk

HO1L51/50 HO1L51/54 HO1L51/42 HO1L51/46 CO9K11/06

patsnap

2009-07-22

2008-12-31

C09K2211/1011 C09K2211/1029 C09K2211/1003 HO1L51/0085 HO1L51/0077 CO9K2211/1048

C09K2211/1051 HO1L51/0079 C09K2211/1033 HO1L51/0081 CO9K2211/1007 H05B33/14 CO9K11/06
C09K2211/188 HO1L51/0084 C09K2211/186 CO9K2211/1059 C09K2211/1044 YO2E10/549 HO1L51

/5016
REA(F) PR
LR 1020070141997 2007-12-31 KR
CN101488562B

Espacenet  SIPO

BEQF)

REFS R —FMBEHE NSRS, EEMAYE  REBFMRNBRE NS
HafEE -8 FoBR; IED—MEAPTIRE —BRFFTRE =
BRZENENE ; MAAREINEEE —HRSHALERNRENE
HEBEBAE X CAWER EEMH - L2XLILMQyESF |, BfkL150
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