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Wi, BRSSO MINTTRMH,
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T EHBEX- MY,

5. RAZER 1 AR REMAGANREIAEH, XFAXEH A4,
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6. RAIFRIHRREMAANEASH, HFhfsdid:

1 1" 8
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X ReW, X

M %it f F Ni. Pd = Pt 43R4 A;

R!'~R" % g4 —A 3%k 23 %-H. -OH. -NH;. -§ #*. -CN. -NO;.
-R®. -OR". NHRY. #-NR"Y);

Rit #-(C(R")2)n--
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&,

HEARPBEIBA-H.-(C;~Co)pt . - XX, -RE.-HX. X-CN;

RE A-(C~Com . - XA, H-BX, AE-ANIHHRARKRH K
FH-AXEA(C~Cott k. XX, R-FERKY,;

R4 L3t R &L ;

R'S4v L R' 92 3;

A xBIIAXKIART; Fo

nAH¥H&1-~6.

7. MABRCHFREMOGANEASH, XF MHPt.

8. RAZRTHRFREMHANEAZH, XAAEMHIXIL

9, RANEX THRAEMOANLIABE, ARASH TRV,

10, RA)ZK 7T AFAEHHANREAAES, AT RESHE

B F TFliedm:
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BCOA =R R4/9

AR RLH.

11, RARK 1 HARBUATREABH, RFALECSE
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FEARMAZTEH 0.5~ 8.0wt% e ks,

12, RA)ER 1 HRAREHMGANREIABH, ATEAXECLR
FTTREHBH LR G RBELH,

13. RAVRR 1 AR REMAGAENELEHR, RFALECLSR
TUE, BEAREHLHE R ANBLEL09.

14. RAIEK | ORAABHMOANEASEH, HP24EHREH
F: MQ-Q-BEAEXX)RE. 4,4°-%(F-9-X)B K(CBP). N,N’-
Z X E-NN-R(1-FR)BEE B (0-NPB). NN’ - =X X- NN’ - Q2-R) B X
B(B-NPB). N,N’- (3-F X X X)- NN'-S (K X) B X B (TPD). 4,4°,4°’-
EN3-FEXEAN-ZEAAX)ZXKXBEM-TDATA) A W (= F A K
X)-9,9-3 B %,

15. ~HHEFREMATNEABHGFT K, LOFERB/ERA
B, AFPBEAAECSEY —HEIRMHAREY —FHihfso¥, &
BB oMmasE5HA-—3% NN Beik. A AA—% NO Bk, v
NNNN #4k. ¥ NOON R&iiLeit ke &,

16. MAIRKISHFH%, RPARET OB HEL5MA:
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A= N
Rz\x /2=/\M/\ Ry X Rz\ Z /;JN/—- \R',
12
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2 |
M
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R4 5
M-
ARA RS, XF

MA&BHF Ni. PdFPtHL R4 A;

R'~RU% ¢ — A 33k %-H. -OH. -NH;. -5 #*. -CN. -NO;.
-R"”. -ORY. NHRY. #H-N(RY),;

Ru #-(C(R¥))n-
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H—AKEANA(Cr~Co) k. -EE, H-FERRH;

R4 L3t RP &R ;

RS 4w b3+ R 62 3 ;

HBAXxBRIWAHAERRRT; F
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/
%
A REH.

19, RARK 15 KF ik, ATAAECSRTEIAHAEEHN

0.5~ 8. 0wt%m§4e!&A%
AR K 15 67k, -ﬁ-‘l’iibi-&ﬁ‘inﬂ'ﬂ.é.%%t&i

ité‘lii‘%‘é%A%.
21, RARR 08T, AFAAXAECRREFLHE. REAKE
R E B RESWH.

10



200580022201. 0 iﬁ, HH :F!" H1/310

B A FZHF

A9 AR

AEATEHBEEHANLAZH(OLED), X E@24EH &K A%
AEMEALREZGE LY, RAFERALREASSN. AR UITRM
&, &8 A =% NN-BEK, XHA=% NO B ik, KWK NNNN
Ak, X WEH NOON AR AkflRLARTF. RAVETAMNES
BLOLED % ACMORArATFARETE. FREFAREREF
BhEE—RTE.

XA¥%

AWK KB4 (OLED)EREAKH T —RFKRTEFPD). &d
EFBLCD). #¥ETFHRETKPDP). XAHEMNAAHHEFR
o, ZEMEeETERE. AFAERPREIK. A, BFELEX
XA NE RS W FLEKEBAEGEARAFHNATRINA, BH
TUAR N AEREEHFFSLART, G/ ZLALHRKE
B,

ALK BH(OLED)R —HF L6 m & AN XA MR B4,
$2EOLED A ¥ ERPEUEFEANE. EXRFELFHKE. LLE.
EAEANMEFRERCRAR, EAXEFRAANI TR
BFEMNELHBERRTIREFTESPHBAEANERRINTAENHX
i£. Tang # VanSlyke #RAF T TAB IR ZRRERA N 4F
FAEB, hH RS EAMEKKBZH(OLED)(A N Tang FA, Appl
Phys. Lett. 51:913(1987)).

% 7 #kit OLED # Mk, SXAMNSTFHATHA, &F, #
A& XFHAHHEND OLED EAEFHE LK, BT ELHAASH
HMEAXEFTHRT R AR TF AL AW F LA, US 6,310,360
AFT: BLEAABHHAAETERFPETFLALXE, BRLH
AT 25% 8K TFh 75%6 = #AKTF. LHERTFHEMGE
EHBN L FERES, RZHERTFHENGORERS D) = HEK
A&, SHEANDTTFRFRNA; B, IRAM 25%FF 4 R8T

11
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F B B4 ) I I R BUIK,

HER XA WAF A, University of Southern California #)
Thompson ¥ A #= Princeton University #) Forrest ¥FARXFRET — 4
5| A RFREL A KRR ESHHL US ¥4 No.6,515,298
B2; US # #) ¥/ 4R NO.20020182441 Al; Lamansky ¥ A, J. Am.
Chem. Soc., 123:4304(2001); #= Xie ¥ A, Adv. Mat., 13:1245(2001)).
Che FALEXR T RAANAEFHEAT SwHAD. A0 £70). +4
(AN ANEL A% LS4 H OLED L AK(ABN US ¥4 ¢ikAR
N0.23205707A1; US ¥ #) % i A3 No.22179885A1; Y. Y. Lin ¥ A,Chem.
Eur. J., 9:1263(2003); Lu ¥ A, Chem. Commun., 206(2002); Ma FA,
New J. Chem., 263(1999); Ma ¥ A, Appl. Phys. Lett., 74:1361(1999);
Ho ¥ A, Chem. Commun., 2101(1998); # Ma ¥ A, Chem. Commun.,
2491(1998)). |

CHAREHREANSH. LARAXOCRGKES WD ST B4
M) P e E MR AR, US ¥ #) No.6,048,630 27 T A F 5% PH(OEP)&
4% (H,0EP = ¥ X L X Pok)#) OLED, HEAMibFire &Lk,
Thompson F= Forrest F AR T ) B (exe = 7.0 £ 0.5%) 89 4 & B 64
(R Q2-2Q-FH[d5aERPX)RENC)K(TLHBEAPKL LS
#)[Btp2Ir(acac)])(# L Adachi ¥ A, Appl. Phys. Lett., 78:1622(2001)).
Hh, LRETRAMSELHEH OLED ¥ ER L &M
(Eu(TTA);phen, TTA ="%¥% F8 = A H; phen = 1,10-3E 25 9%), i
B FRE(sharp) I L & L K R X (S Adachi ¥ A, J. Appl. Phys.,
87:8049,(2000)).

FAATF OLED ) (iR ER AL KT BT H AR G422
HBEFTHREFEELRN, IRLEFTEFHAR, 2EHLALZIWNH
o 3R 0 2 i S # X MR A OLED R 63K, Bib, HAPEFKR
A A, KREFTRAEZRTH LKL KEL), AAHEARFR
KA M,

B AL
AEAHEITRAGR, RUESHEAEGA ML XS4 (OLED),
RRAES —FHBRBLUFEHCREABAGELAK. ABHARF

12
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KegEBLAE, HEK. HAE, PHPEHEH.

ARAHF—BHE, 4—FH OLED MK, XRATAERE
b= R e E Y —F 24K H B (host material)dh
RHAE.

XAF—BHRA, RUTHAIERFIIMEETRELKXE FHH
BOMREREBRBAHRES) OLED., X5k SSMeHE
AR K, I 2L 5T vA AR AR IR B K F A F OLED.

—FHEAFRXP, KREAAFRA—HAREMGANE LSS, X
e

A4, ALEAES L,

TR E;

EV—ARARE, ROSEV—HIAMRFRES —FibRES
W, KBRELW. ZFERXNLTAMKECLSES —FH L HA =& NN-
A Btk X B A =& NO-B B4k . % W9 % NNNN-& fe4k . K W % NOON-
AN XA Rd) & ¥

TRARE;

THwE;

WHENE;, Fo

oo, RERERE. AAE. EXRAME. THBER
CLHENERXAER —FF bR,

HikEHXFXF, RLAATRAOCESAEV —FHIREASEN
WEKEH OLED. Kt R LSS W. AA{IULTRMESH A
=3 NN-RBeik, ZAAA=% NO-Z k. KW NNNN-B B, &K
v NOON-H e kit e &, AEHLHARLSRESW.

Rk EHRFXF, REXATFAE—FFFAEMe) OLED, L Ee€4—
HEASFHTRSFRANSRELH:

13
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ARxBRSW, K¥

M A& HF Ni. PdF Ptz &L 5;

R'~RU% & — A% -H. -OH. -NH;. -8 #. -CN. -NO;.
-R"”, -OR", NHR". #-NR"),;

Rit #-(CR")2)n-

14
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RGP QP

3

HEARYPBIAH-H. -(C,~ Co)t .- XX, -RE.-B%. &-CN;

RY #-(C~Co) . -FE., H-BE, XF-NMHAHRBRRHK
FH—ARBA-(Cr~Co)i k. -KE, H-FERAH;

R4 L2t RP#ZX;

R4 bt R' &9 2 X ;

x I Z I HRHEMETF; Ao

nAh¥¥K1-~6.

F—K#AFXYF, AEABFREA—FATFHERFRERNOHALA
BHNFE, REAABHEANRE. REXLEH, BFECLETR:

A, AR LREIR—GR;

EF—eRZ IRBTRERE,

EEREBEZLEBREAAE, BEAXECEE ) —H T 4aMHH
Fo B —Frih koM, BBRELWM. BEAINLITRMEKCESES
—#fr 5 HA-— % NN-B ek, LHA=& NO-H Bk, X% NNNN-
R AR, Wk NOON-B Rk it k4 A&

BEEAAEZ ERBZRANE;

ATRAMEZ ERH4SGTFHEE;

Ao FHAREZ LRS{OFENE;

ELHEIANEZLRHR LK,

EEAEAHRERAEFTXNY, O, EHAIRETFCLATF A4
e BREANERLKRANF M M) OLED; ik B4 44 MRJATO
KKWR) ERERENN-—XE- N,N-RQ2-F)BEXKB(B-NPB)).

15
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BH TR (4,4-K("F2-9-X )P K(CBP))F & H L B b3 e 54
HEEALPXL IL XDV AFF), ZEREABEQRI-—F£-4,7-=X
A-1,10-FE 49 (BCP)). & FH i E(=(8-£AE%2)B(Alg)). L#H
ENE R AR(EAB).

FRiLH, L&A, AR TEEAITXL II. MK IV FF
TOERAFBANGSHSELMW OLEDEXRREE. BREXKE K.

REFEELH, TAK¥HX OLED EAFELFRBREFE. 54T
B T H AT R

P B %8R

B 1 R84 14 CHCN 6580k, MR LM A#

B2 85 % 24 CHCN P8R0k, ME fo B Mk

B3 844 44 CH;CN P ek, # R o & M 4 #

B4 ALy OLED ) +&H

B 58V FTRREBHRETELA 4.0wt%3h #H) 14 OLED A 8 EL
P

M6 KRS, BT RA 4.0wt%I M 14 OLED A 4 EL %%

A7 BA 4.0wt%&H 14 OLED A & V-I-B th &

A8 LA 4.0wt%ixM 164 OLED A 445t i ¥ FH R A K KR

B9 8V FTREMBERETEA Swt%ib# 2 4 OLED B # EL
X

B 10 RE) A ETRA Swt%ib e #) 2 49 OLED B 4 EL %3

B 11 A& Swt%id##) 2 ) OLED B &) V-I-B $h &

B 12 LA 5.0wt%# &M 2 4 OLED B &5t E-FREF KX LK
E 3

BM138V FTRREBERETEA 3wt%h 2% 194 OLED C % EL
X

M 14 RESMme & T RA 3wt%3B M 19 4 OLED C #) EL % i#

M 15 AA Iwt%i e H 19 4 OLED C 4 V-I-B & &

B 16 A 3wt%B &M 19 #9 OLED C 5t E-F XK R f R b K
*

B178V FTRRE#BARETRA dwt% 7 H 51 4 OLED D # EL

16
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X%

B 18 RE e & T LA dwt%H & #) 51 4 OLED D # EL X%

B 19 A 4wt%3B 5 # 51 4 OLED D &) V-I-B W &,

B 20 AA awt%3B 4 #) 51 49 OLED D &5t ¥ Fa £ fo R 3K
'Y

21 8VTREHBERETEA 1.5wt%38 Z¢H 99 4 OLED E &
EL *X#

22 RE Ao ETFTRA 1.5wt% 725 99 ¢ OLED E ) EL %
i*

23 LA 1.5wt%3$ 2 H 99 4 OLEDE & V-I-B ¥ &

A 24 LA 1.5wt%$4H) 994 OLEDE #s5t ¥ F R R Fo X KK
%

B 258V FTREBHRETEA 1.6Wwt%3E Z4# 107 4 OLEDF &
EL *X.i#

M 26 REISM b ETREA 1.6wt%iI 4 107 4 OLED F #) EL
X%

A 27 BAA 1.6wt%3 7 #) 104 4 OLEDF 4 V-I-B $h &

A 28 LA 1.6wt%3b ##) 104 49 OLED F #95rREF & R Fo X %
"

R PR

TEHLHTATHERLAG—EEZ X

AP ARG, 48F “—% NN-ABKR” RT44 2B
XGapep X, nbee X | ko KX =op X945 F, mBARBdit e
TR RERTFELEBRAL.

AT RRA G, HiF ‘=% NO-ARK” AF4HEE
XX EANSTF, dRAASTEXEXATHARFAARTFELA
BLAL

WA PR GAH, 4885 “9% NNNN-AERAK” L7285
AEBREXLFHANEE, Bk, AARLEEHA=Z 2 XG5
F, dRABEIEXATHIETFELSABRAL,

I AT AR HGAHM, 48 ‘9% NOON-BEK” L7448 &

17
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AEBEAERAANARXEEGSTF, AR XEXATHRRTFR
BT &4 KBiL.

S AP R, BiF “AABH” AFHLAEZRARN
BN, BF, SEQRIN, IRXRBFHRRLAE-NFTO
LEEHRAHD., 2R, EARAH— B4, XEHLATRA
B ESTRS, AAFAEK,

ARATE—HEARAEYRFEME OLED, AFEXAE
QAEYV —FIRHMAFREY—FHLAAMH. Rk, TXAHAHS
WhassoMm. AEAXIUTAME, XOESEBHA=E NN-BRAK. K
A% NO-B B4k, Wi NNNN-BEK., Wi NOON-A ek
RALW T RDR ., BB RESMTIANER, —RK., KRW. KK
R AL,

—HERFTEY, KAATEA—FHRRENGAENLALESR, K
it

A, AEXIR -0,

TRAEWE;

EV—ARKE, ROSEV—HIAMARES —FHRES
M, KBRGELH. AEAANTRAMECELES —FEHA =& NN-
A Be Ak R A =% NO-A B4k . X W & NNNN-& g4k . & 9 & NOON-
AR R L RE &

ERMANE;

wFAEE;

WHFENE;, Fo

B, REREBE. ALE. ERMAME. R THKERM
QLHENERAER —FR =GB,

Rk, KEEHA B RELH. AFANITRAEK, KR
A =% NN-R ek, XA =& NO-B ek, 3 w9 & NNNN-B Sk,
W& NOON-H Rk fo it REARTF. ERE®, EEXANHRECET
P X REoW:

18
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= Nt
RY r¢ R} ‘R
@ o
.
1 R® R® 1 g% R
“m’ d N>‘~)§\
R"\\ /M\N Ry # ORI /Nk Ry
xa’/“ 2"”[\ ’S“f R R
R’ I R R® rY W
M- (LY A-

KA RSW, X+

M Ak A F Ni. PdFPteitRs S,

R!I~-RY % ¢ H— Ak H-H. -OH. -NH,. -& ¥ . -CN. -NO;.
-R". -OR", NHRY. #-NR"Y);;

Ri #-(C(R")2)
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2230 QP

Q0
O

HFARPZRIMA-H.-(C,~Co) .- XX - RX.-%. %-CN;

R H-(C;~Cott . - XX, S-BX, AF-ANHHRRARHNHK
EFH—AREA-(Ci~Co k. -XE, J-REABRRY;

RY4w Loy RUE#EL;

RS4w Laf R'#9RZX;

XBIRHEARRT; Fo

nAh¥¥1-~6.

—gxAxFRXY, X0 (). ADXRAVIRSHTRESA A LT
ikt R ~ R A H . & F 248 B 6 3 RE M EHHBREIE-NR"),)
#2-OR",

—sxAFXT, X0 (). J(DRAVSHTASAH LT
ARG R ~RULAH, & FEALAHERTHKH €FE-F. -Cl, -Br.
1. -NO;. -C(0)(Ci-Cs)s -C(0)O(C1-Cg)+ -SCN. -SO;F #=-CN.

—g X (DF(ADNH FTERE A FTHRALSHF TFFTERLT:

#
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L) wrseow
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— & X(MDFAV)H T EREF R FTH RS BT FFTEA2 ¥

24



200580022201. 0

M

Bl 45 ZR15/313

8K

Bron

8

19 0=2,X=HZ=H
200n=2,X=HZ=C!
21:n=2 X=H Z=Br
20=2,X=H Z=F
23:p=2, X=H, Z=1
24:n=2,X=H Z=CH,
25 0=2,X=HZ=RTX
26:n=2,X=H Z=NO,
27.0=3,X=H Z=H
28:0=3,X=H Z=Cl
29:n=3,X=H Z=Br
30:0=3,X=H, Z=F
Np=3,X=HZ=I
32:n=3,X=H, Z=CH,
33:0m3, X=H Z=RTE
34.n=3,X=H Z=NO,
35:n=2,X=CH, Z=H
36.0=2,X=CH, Z=Cl
37:0=2,X=CH, Z=Br
38:n=2 X=CH, Z=F
39:n=2, X=CH, Z=1
40:n=2, X=CH,, Z=CH,
4:0=2,X=CH, Z=RTX%
42:n=2,X=CH, Z=NO,
43.0=3,X=CH;, Z2=H
44:n=3, X=CH, Z=Cl
45.0=3, X=CH,, Z =Br
46n=3,X=CH, Z=F
47.n=3, X=CH,, Z=1
48:n=3, X=CH, Z=CH,
49:n=3,X=CH, Z=-RT%
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50:0=3, X = CH, Z = NO,

5. X=H,Z=H
52:X=H Z=C|

83: X=H, Z =Br

54 X=H Z=F

55 X=H Z=]

56: X=H,Z=CH,
57 X=H Z=RT%
§8: X=H, Z=NO,
§9: X=CH,, Z=H
60; X =CH,, Z=Cl
61: X = CH, Z = Br
62: X=CH, Z=F
63: X=CH, Z =1

64. X=CH,, Z = CH,
65:X=CH, Z=RT%

66: X = CH, Z=NO,
67:X=H Y=CH, Z=H

68:X=H, Y=CH,Z=Cl
69: X=H, Y=CH, Z =Br

70: X=H, Y=CH,Z~=F
71:X=H Y=CH,Z =]

72: X=H, Y = CH, Z = CH,
73 X=H Y=CH,Z=& T %
74; X=H, Y= CH, Z=NO,
75: X=CH, Y=CH, 2~H
76: X= CH,, Y = CH,, Z = Cl
77. X =CH,, Y = CH, Z =Br
78: X=CH, Y=CH,Z =F
79: X=CH, Y=CH,Z =1

80: X=CH, Y = CH,Z = CH,
81:X=CH, Y=CH,Z=& T %

26
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§2. X = CH,, Y = CH, Z = NO,

83: X=CH, Y=CN,Z=H

X% ) X 84: X=CH, Y=CN,Z=Cl

__\\( 85; X = CH,, Y = CN Z = Br
86: X=CH, Y=CNZ=F

87:X=CH, Y=CNZ=I

88; X = CH,, Y = CN Z = CH,

89: X=CH, Y=CNZ=®T%

90: X = CH, Y=CN Z = NO,

91;X=H, Y=CN,Z=H

92: X=H Y=CN,Z=Cl

93; X=H, Y=CNZ=Br

94:X=H Y=CNZ=F

95 X=H Y=CNZ=1

96: X=H, Y =CNZ=CH,

97 X=H Y=CNZ=RT%

98: X=H,Y=CNZ=NO,

99:X=H, W=H Z=H

100: X=H, W=H,Z=Cl

101 X=H, W=H,Z=Br
102 X=H, W=H,Z=F

103: X=H W=H Z=1I

104; X=H, W=H, Z = CH,
105 X=HW=HZ=&T%
106: X=H, W=H, Z=NO,
107: X=CH, W=H,Z=H
108: X=CH, W=H,Z=Cl
109: X=CH, W=H,Z =Br
110: X=CH, W=H,Z=F
111: X=CH, W=H, Z =1
112: X=CH, W=H, Z = CH,
113 X=CH, W=H Z=&T %
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114 X=CH, W=H, Z=N0,
115, X=H,W=CH, Z=H
116 X=H, W=CH, Z=C|
=N 117: X=H, W= CH,, Z=Br
c/\"/ 118: X=H, W=CH, Z=F
119:X=H W=CH, Z=I
120; X = H, W= CH,, Z = CH,
121 X=H, W=CH,Z=RT%k
122: X=H, W=CH,, Z=NO,
123: X=CH, W=CH,, Z=H
124: X=CH,, W= CH,, Z=Cl
125: X=CH, W=CH,, Z=Br
126: X=CH, W=CH, Z=F
127. X=CH, W=CH,, Z =1
128; X = CH,, W= CH,, Z = CH,
129 X=CH, W=CH, Z=RT %
130 X = CH, W= CH, Z=No,

131: X=H,Z=H
132. X=H,Z2=Cl
X 133: X=H,Z=Br
13 X=H Z=F
% “'
/ 13§ X=H,Z=1

136: X=H,Z=CH,
137:X=H 2=RTk
138: X=H, Z=NO,
139: X=CH, Z=H
140: X = CH,, Z=Cl
141: X=CH, Z=Br
142: X=CH, Z=F
143: X=CH,, Z =1
144: X = CH,, Z = CH,
145 X=CH, Z=RT %
146: X = CH,, Z = NO,
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147 X=H,Z=H
148:X=H Z=Cl

149: X=H,Z=Br

150 X=H,Z=F

151 X=H, Z=I

152: X=H, Z=CH,
153: X=H, Z=RTk
154; X=H, Z =NO,
185: X=CH,, Z=H
156; X =CH,, Z=Cl
157 X=CH,, Z=Br
158 X=CH,, Z=F
159: X = CH,, Z =1
160: X = CH,, Z = CH,
161: X=CH, Z=RT%
162; X = CH,, Z=NO,

163 X=H,Z=H

164. X=H,Z=Cl

165: X=H,Z=Br

166: X=H,Z=F

167 X=H, Z=1

168; X=H, Z=CH,
169 X=H Z=RTX%
170: X=H, Z = NO,
171: X=CH;,Z=H
172: X=CH,, Z = Cl
173: X=CH,, Z=Br
174: X=CH,, Z=F

175 X=CH,, Z =1
176. X = CH,, Z=CH,
177 X=CH, Z=®RT%
178: X = CH,, Z=NO,
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=% NN-ABRAGIEREZLEFCIE W LATENGSRSESH 3 P
14~18. #ldw, NN- B BRAEKEZHAHES —ARERARH STK 6 THKH
R 5K 6 LSRRI, P RAKMGSAKCAKRCLEEY —
AT THEARAGRKE: £. %K. X, X, KKEE. FX.
. AL, BMA, AX, BREAAL. FRE. KA RE, AL,
LA, XUWA, fRAEE, BX, aranyl XH. FREKK, =
FREEASE, XAXBASIRAXEERRNAGLHRETERLHE;
A, BREABIFX)TA—RELSHRARRGARRRY . 1056
ATty BAEELAKNK, REFAFXY, LRLAH PL.

=% NO-N Bk ey R M LU Qi LATR 66 85490 67 ~
98, #ldv, NO-B Bkt h £V — A RBRH S TK 6 LIHRAABRN
85K 6 LIRAMRMBAKR; X PRRY SAK6AKRCELE) -4
AFFHARGRAL: £, k. 25 RE. FREA. FE. &
X, REE. BE. KA. BEARE, FRA. AA, RE AX,
LA, RTHA. RABA. X, aranyl XH. FEERKE, =
PEREZE, EAABEIREEBEARNAGBERILREH;
Ad, BREA@W FR2)TA—RE45H RBAR MG IARRARY . o5t
KR Fot), BAEREAKNYRK, REREFXNT, LREA/H PL.

NNNN-R Se R eg ER M EH Qs LR Ressoml~ 27
4~13. #l4w, NNNN-BHfthkik H £ —A KRR S AH 6 LHRHK
IR S K 6 TIREAM B AP ARBERRY SAK 6 AKEHE
EV—ALATFFALAGARKE: £. §%. X, KA. FRE,
A, A RAA. BE, AL, AKX, FHRE. AE. RX,
AEA. THA, ZLHA. AABA. BE aranyl XH. FREHK
A, —FERAABE, REAFESARAEFKE AR N AGBARER
AR b, RARKP o3 £)T ik —R 41 AR KRR,
WA Rtefoty. AAEELAKNK, RAEFHFXF, SRS
A& A Pt.

NOON-& Beik ¢ dE PR 2 55 1) L5 o L AR 648 e 86540 19 ~ 66
Fo 99~178, #ldv, NOON-BEkik AhES —ARRRE 5 TH 6
AFREARRE 5 AK 6 LHFRARAIRK; XPRERAKLY S AK 6
AKRCELEY A LT TRAEAAGRNKE: £. X, 2L, BE.
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A, FA, BEA. RAE, A, £X. BAREL. FRE.
A.RE. AE. LHE. XTHEA, REABE. BE. aranyl XH.
FREZE, —FTREEBEE. REALZESRELFRXAENAY
BARBTARER; AF, RREPI P FE)TA—RELSH RIRA 6 K
ABRKE . Wt AR bh, RAEERLAKNK., REFTHEF X
¥, $kLEH Pt.

AXALY AR F# 4 OLED #975 #%, i& OLED Thi# K40
Rk kW&

—#MXEFXP, OLED 4. EXAEBE. 4K EV —#
FRMARES —FHBEEOWHERE. ERERBE. OFHBE.
BHEANERAR,

M T OLED #)Faigéh 4k k2 M 5% 4] b 4845 F 4L 4 (ITO)Fm 3b 72
WRERE.

ERATFAARHZERERHAGIERELEH HRQ--LEXK
K)ymr e, 4,4-3("F2-9-X)H% X (CBP). NN -=— % X- N,N-5(1-%)
B R (a-NPB). N,N>- =¥ X- N,N’-3(2-K) B K B (B-NPB). N,N’-3%(3-
TAER) NN -R(KX)BEKBE(TPD). 4,4,47-=Z(N-3-FEREN-X
ERX) =X EXBm-TDATA)F W (= F X £ %£)-9,9-%BK % .

BERATARALAGZARMNAGEREZMEHHRQ-2-LEXE )L
. 4,4-3("F-9-X)BEE(CBP). NN-— XK X. NN -R(1-3H) B XK
B:(a-NPB). N,N’-— XK X- NN°-sK(2-R)B X B (B-NPB). N,N’-3L(3-F
A X E) NN-R(EX)BREB(TPD). 4,4°,47-Z(N-3-FEEXE-N-XX
AA)= XX B(m-TDATA), W(=F X HX)9,9-3BE % . KQ2-Q2-£
A X K)o 8 (Bepp;) 3- K K-4-(1’- R X)-5-K X-1,2,4- = " (TAZ). 2,9-
—FA47-— X X-1,10-FE S % BCP). 13- (NNN-RTE-X
X)1,34-8 =4 OXD7). # 1,35- =3 FEABEREAXAX )X
(m-MTDAB).

AXAY, WES —HETHIARMHARE S —Fi$ 808 —
RAFEAES.

WhEowm. AFEKILITRMEECESS HA—& NN-B ik, &
AA=& NO- B4k, AW NNNN-MFK, £ NOON-B ik
Bty it e A, RFEMRENEHIOCERLE 152 PHEGS S
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W 1~178, REKEFTRXTY, BRGESWLH THR%E4W 1-18,
19. 22. 24-25. 27. 30. 32-33. 35. 38. 40-41. 43. 46. 48-49. 51.
54. 56-57. 59. 62. 64-65. 99. 102. 104-105. 107. 110. 112-113.
115. 118, 120-121. 123, 126. 128-129 e A RS dh. Fikikb, W4
SoMmAB 1. 2. 4. 19, 35. 51. 99 F= 104.

ENTFAEXAHERBRENHEREZREHOLE 345- 2% %
-124- =7, 3 (REXE4-E)4-FXSG-RTEAXEK)124-=
(TAZ). 2,9-=F %-4,7-= X %k-1,10-FE &% (BCP)F 1,3,5-=[5-(4-(1,1-
AT E)XX)1,3,4-78—v-2- XX (TBOP).

AFAZRYCFHABEGEREMES QIE=8-LEXEHKS)
£(Algs) e 2-(4-BR K K)-5-(3F -, T XK X)-1,3,4-78 =4,

ERAFALAHLHENENEREZHEH CIERMLE. R
FETRE, |

REXALAT ARGRAEBHAGERIEKRA OISR, 47, 42,
., 8. £, . Gifedis,

—HREREF XY, KX PFiEd OLED €4A F AL wHK
AGFREMN, XA PRRATO XFHR). EREBENN-ZXX-
N,N’- (2-3% ) Bk K B2 (B-NPB)). & A LKA P (4,4°- 3K (PF=2-9- K )BR XK
(CBP))Fo , L R R A ¢G 3 oWEr AX Y X 1. II. 11 & IV Ff 7).
TRAREQR,9-—FX-4,7- =% %-1,10-FF %% (BCP)). ©F4BEE
(8- X &k 4 )48 (Alq;)). B IENE(RAL)FRE(EA48).

Rk, FAXAY, SAAXFXL I HI &K IV A widiéss
e OLED R 74 é. REXARELHKAL, RAETHRLSEL WY
RECETAN 0.5~ 8.0wt%, XT#Kous TAHAZRAGRE
HBB R RAREL DG TFMH, 21, TUARAXECRE.

B TRIREPAFRHERALN, AL ELRE SRAN
RAEEFXNRMREFERBPHLA.

K4 1

K& 1 RFT$REL4 1 694 K% %, 9% NNNN- fesk
AARIE WK F ik oY 2 2 & #) 4 69 (8 L Bacchi ¥ A, Inorganica Chimica
Acta. 342:229, (2003); Male ¥ A, J. Chem. Soc., Dalton Trans. 2487,
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(1997)).

Wi 1 HhA R

¥ T8 4(0.077g, 0.94mmol) & ¥ £ = 84k N,N-R(1H-#t%-2 X
T FR)-TH-1,2-=8(0.1g, 0.47mmol)¥) DMF(10mL)F&R ¥ . HEM
F DMSO(ImL)#) K;PtCl, (0.19 g, 0.47 mmol)4£ 80°C F vA if i# i# Ao 2
BERY, ESOCTHHIITZIEHERGREEZRTAR-L2E.
AHZE, MEKRBAGONL) WA R-LERS WY, RAR-IFE
TR, REBKEHEERFA H,OQ x 10mL)%uH, dbEAE-FE
B4k, MG il it sk it B AT ik s X B4R, PR A CH,CL 4% &,
BREEMNEFIAEEEK, BTENRLEEE BKRG LHFRRT
e Bk, E#: 42mg22%). '"H NMR (CDCL): 8 = 7.67 (s, 2H,
HC=N), 7.10 (m, 2H, *%%%), 6,71 (d, J= 3.3 Hz, 2H, %), 6.29 (dd, J=
3.9, 1.8 Hz, 2H, **%), 4.18 (s, 4H, CH;). "C NMR (CDCl): & = 155.7,
145.4, 137.7, 119.0, 110.7, 59.4. FAB-MS (m-NBA)(m/z): 407 {M"}. IR
(KBr): v= 3107, 3095, 3028, 2998, 2913, 1582,1570 cm™'. 2+ Cy.H;;N Pt
& Anal. Calcd (%): C, 35.38; H, 2.97; N, 13.75. X #: C, 34.89; H, 2.98;
N, 13.29.

&) 2
RAP2BEFTHEFRLABRLLELWL. 2 4 FREMF
FEAMPGRBERE, BRBSHHRKELEREMBEK 3
P, WSO W 1. 28 46 UVivis Bk, MEFZH k#2557
FEH 1~3 %, AKZAAPLAREREREHAEK 300~ 450nm &
ife, TRF, ECH:CNYHATEFR(O)HEL 01104% PL X
M. BEaSHOEMNFFEERH 057~ 4.25ps.
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A3 BB, 24NN

) Mabs,so1,(NM) Mem,sol.” T (ps)®
] [e(10*dm’mol'em™))* (nm) [Permso1]
1 278[1.52], 307([1.47}, 317[1.56], | 566(F X), | 4.25[0.097)
372[sh,1.34], 388[1.85], 438[0.45], 613
459[sh,0.36)
2 279(1.45), 316[1.64], 367[1.36), | 563(F X), | 3.60[0.110]

383([1.82], 431[0.48], 448[sh,0.41]) | 606,656

4 246[1.19], 310[sh,1.94), 324[2.57], | 680(F& X), | 0.57[0.001]

379[1.99], 390[sh,1.80], 740,822

478(sh,1.20], 498[1.30],
520[sh, 1,06}

® £ THF(CH;CN) ¥ ® ¥ UV/vis #= PL M

o #3238 F 2

B1RFTHEE0%14E CHCNERT HREM UV/ivis RIK.
ME LML, AEARTEEAH 278 ~388nm HZRRKF(e =
1.52 ~ 1.85 x 10 dm’mol’cm™)#= 438 ~459nm #H ¥ FHRERIKF (e =
0.45~ 0.36 x 10" dm’mol'cm™). #& 459nm MR, KA Mya:566nm Fo
613nm #9#% & LB K K (PL). %44 14 PL ¥-F > £(@)% 0.097.

W 2R THLBL% 2 £ CH;CN BE&R ¥ 6 UVivis Rk, #A
Fo K MKk, HEREFEEH 279 ~ 383nm #JUAAE F ks R KBk T
(e = 1.45 ~ 1.82 x 10" dm’mol ' cm™)#= 431 ~ 448nm &) ¥+ ¥ 3B H B K F (e
= 0.48 ~ 0.41 x 10" dm’mol'cm™), KX K KA 431Inm N, B R4
2 B FAE Anax563nm #¢ 656nm ¥ E PL AM ¥, 44H 24 PLETF
S E@)% 0.110.

B3 FTHHEBAM 4 A CH;CN ERTH UVivis Rk, #ME
Fa R A . UV/vis B K #2778 B X 246 ~ 390nm ) & F kR FH R K
Fit(e = 1.19~1.80x 10 dm’mol'cm™)#= 478 ~ 520nm #) ¥ F R A K
KA (e =1.20 ~ 1,06 x 10 dm’mol'cm™). %44 4 £ CH;CN ¥4 PL
HKi# R T Anax680nm F2 740nm KR E XM, S4oW 44 PLET
7 (D)% 0,001,
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k&4 3

REFIMETATFHEARLY OLED MM Fik, AR
WY 200/ F ¢ B RAMAAHATO)X A LR GFX LKL AS
H. RAATEFENER. T8FK. LR FERERE. Bk
EREZE, WITORBALA 130CTFRIIN, HFEUV LRKES
b RE 109047, AXAXKAEHGRLAN, XSHHE % ITO/NPB
(40nm)/CBP:X wt.% % X (D). (AD). (AIDR(AV)FF T kB4 %
(30nm)/BCP (20 nm)/Alqs (30 nm)/LiF (0.5nm) /Al (150 nm); 42 E £
£ 1x10Torr AT FREMTREALY 0.28/B K4 5§ A/& AR
RERREKY.

BA4PFEREFTTARALAY OLED WA, HBHLAHTH
BAE. AR, RARSABHEADNIIRE 410 AREEME
405 £, AMTARKFBAXCHR, LEAATARLIAKT. ¥4
ANPBHZRABEINSTFE 40X L, KA CBP Aifeib i
LW EIE Q20 5ZRIEWE NSBB, 48 BCPHEREWE
425 RARERKE 420 L, METERMBREE 425, @ TH#&E 430,
#Hik Alg; EF R L. MEHAA LIF HLFENE 435 RAREE 430
ZE, £EA3SZLE, FIEREE 440, ik, NPB A K % 40nm(E
RAEE 415), BEKE 420 %% 30nm &; ZRAEAME 425 % 20nm
Fod, FAEWE 430 2 30nm. RHEWE 435 5 0.5nm A B AR 440 48
%A 150nm &, BHHAAERY 3*x3mm?, RBLABRffARZ
O ERBREFZ. BRHAET, ERAERRXAHAEREFXT
BHEM 405 FL R TR, —FHREFXTF, BFHEM 405 4l 0H
BYUK, ARREAAE 420 PARMHAR, IHAEERAEIERTR
PR K HABRE. F—FAFXF, REEHM 405 sl BALH, X
1A R KK EYT K.

K#kEH 4

%P 4 RF7T4E OLED A, XAIAT#H 544 144 CBP
BEPHBEM. B4 A A 35 ITO/NPB (40 nm) /CBP : 4 wt.% 3
##) 1 (30 nm)/BCP (20 nm)/Alq; (30 nm) /LiF (0.5 nm)/Al (150 nm). &
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AIWt%PRRE T, HAELEELAN, X T£8V TEHAT 620nm &
# &K K% , 2 B F 1931 Commission Internationale de
L'Eclairage(CIE_1931)% #) 4% x = 0.62 #= y=0.38. # B4 ehF&k ks
HETFEEMex)s AAKBM) REKEMp)FRELSHNH 6.5%. 9.0
cd/A. 4.0 lm/W #= 11 000 cd/m?.

BMSE7T7 8VTREIHHERETEA 4.0wt%3 2/ 14 OLED A
& EL X#%.

B6RTT ARG ETRA 4.0wt% 4% 1 4 OLED A &
EL X #.

B7HMET A 4.0wt%# M 1 4 OLED A #) V-I-B i .

B 8RTT A 4.0wt%MW M 14 OLED A #5t 3k E-F R Fa K
A& 8

AA4BTTRRABERETEA 4.0wt%3 7 # 1 4 OLED A
EL M fE.

A4 REBERETEAMBIEN 14 OLED A #) EL K ft

* * *'J Von B, Ll nutm ﬂl,mt 77?, max
W% (V) (dm) (%)  (cd/A) (VW)
0.5 3.5 8030 41 7.1 31

1.0 34 9700 5.8 7.4 3.5
2.0 3.5 10050 5.9 8.6 38
4.0 3.2 11000 6.5 9.0 4.0
6.0 33 9500 5.6 7.5 33

*¥) 5

%#&H) SHETHE OLED B, {A)A T4 2 4% CBP
BEF QLR E4#HEH ITO/NPB (40 nm) /CBP : 5 wt.% 7 H)
2 (30 nm)/BCP (20 nm)/Alq; (30 nm) /LiF (0.5 nm)/Al (150 nm). #&
Swt%#RRET, FARARRFHRE EL KM, HBE SV FTXK
BT A 568 #2 616nm 4 &9 %% (shoulder), A F 1931 Commission
Internationale de L'Eclairage(CIE_1931) ¥ &) 2 4% x = 0,52 #= y = 0.48,
ABHORXIHEFHEMN) AAKE0). REXEQp)FEL
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2R A 4.9%. 13.1 cd/A. 5.9 Im/W #= 10 120 cd/m?.

HIORFTT 8V T XRRBHRRETRA Swt%ib M 2 4) OLED B
# EL X .

MI10B 77 RESMnd & T RA Swt%b 4 M 2 4 OLED B # EL
X .
B11 27T RA Swt%# 4N 2 &) OLED B #) V-I-B wh &
M 122577 A 5.0wt%id e # 2 4 OLED B #s5t ¥ FH R fo
RAHE,

ASRFTTRESHRRETRAASZN 246 OLEDB #) EL H4t,

A5 FEBFRETEASLEN 26 OLED B & EL M4k

* 'ﬁ" ”’J V B may ﬂ;zm: ﬂl.m: ﬂr,m
wWt%) (V)  (cdm’) (%) (cd/A) (/W)
1,0 3 8 200 3.9 102 4.8

3
3.0 3.2 9150 4.4 119 53
5.0 2.9 10120 49 13.1 5.9
8.0 3.0 9250 4.2 11.6 s.1

s

#*4] 6

%#&H 67T KEOLEDC, 1AM THE44% 194%H CBP
mEFBLM. B4 CHHHE % ITO/NPB (40 nm) /CBP : 3 wt.% #
## 19 (30 nm)/BCP (20 nm)/Alq; (30 nm) /LiF (0.5 nm)/Al (150 nm).
BIWt%$HRRET, AEKEELAM, X A£8V FTHRAET 620nm
& ¢ & K%, A B F 1931 Commission Internationale de
L'Eclairage(CIE_1931)" # 447 x = 0.49 #= y = 0.50. & B4 9K ks
HRETFHEMy) AAKREM). RERKEp)FEELSNH 2.3%. 6.1
cd/A. 2.4 Im/W #= 9370 cd/m?.

HI3BFT SVTRR#BHRETRA 3wt%ik M 194 OLED C
& EL X%.

BI4R2TTRESmEETRA Iwt%i M 19 4 OLED C #
EL Xi#.

B 1SR T AA Iwt%#FH 19 45 OLED C # V-I-B & &,
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MI1I6RTTHA IWt%#HH 194 OLED CHstHREFHRERL
AR,
AORTTREABHRETRAIFN 194 OLED C 4 EL M fE.

A6 REIHRETILAH %M 194 OLED C #) EL ¥4k

* * *’j Von B max ”ﬂm ﬂ&mu ﬂ!.m
W% (V)  (cdm®) (%)  (cd/Ad) (VW)
1.0 3.4 9050 22 5.9 23

3.0 34 9370 2.3 6.1 24
5.0 3.5 6120 14 3.8 14
8.0 3.6 3460  0.81 2.1 0.85

#*4) 7

%#&H 7R FTRKEOLEDD, XAMT #4844 514% CBP
BEPHBLEHN. B4 D HHE A ITO/NPB (40 nm) /CBP : 4 wt.% #
Z#) 51 (30 nm)/BCP (20 nm)/Alg; (30 nm) /LiF (0.5 nm)/Al (150 nm).
BEAwt% B £ RET, AERARRENKE EL XM, FBESV T
KA T /& 550 #= 590nm 4t & A ¥ (shoulder), *F A F 1931 Commission
Internationale de L'Eclairage(CIE_1931)¥ ¢ & 4% x = 0.48 #= y = 0.52,
BB BEXINFEFER(M) ZAKBEO). REXRMp)FRE
2% % 11%. 31 cd/A. 14 Im/W #F= 23 000 cd/m?.

B17TRFT 8V FRRBHRETRA dwt%i$ 4 #) 5149 OLED D
# EL & .

BI18RFT KRS ETRE dwt% A 51 49 OLED D &
EL X #.

BI9RFTRA dwt% ¥4 H 51 4 OLED D #§ V-I-B th &,

2202 FT A dwt%3$ 4 #) 51 49 OLED D t9 5t & F R E f K
. &

ATEFTARSRRETRAASHM 514 OLED D &) EL M Ak,

7. AR ERETFTRAHLMS14 OLEDD # EL #
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#"* # Von Bpa: Nextmax Tt wax TP max
(wt.%) V)  (cdm®) (%) (cd/A) (/W)
0.5 38 4500 2.0 2.8 12
1.0 3.3 11000 54 14 6.2
2.0 2.9 20 500 10 28 13
4,0 2.8 23 000 11 3] 14

#* 9 8

KPS RTT4EOLEDE, RANATH&L4H994% CBP
BEFHBLEN.BHEH#HA A ITO/NPB (40 nm) /CBP : 1.5wt.% #
7 #) 99 (30 nm)/BCP (20 nm)/Alqs (30 nm) /LiF (0.5 nm)/Al (150 nm).
B 1Swt%RRET, SALEELAMN, AP A8V TEMAFT 636nm
e E K%, s B F 1931 Commission Internationale de
L'Eclairage(CIE_1931)% # £ 47 x = 0.65 #= y=0.35. # B4 e X4t
HEFHEMexr) ZAKEML) LEXKE)FEELSH A 9.4%. 11
cd/A. 4.9 Im/W F= 17900 cd/m?.

2177 8VTFRESERETRA 1.5wt%3 & H 99 # OLED
E 4 EL Xi#%.

AREFTARANLETEAR 1.5Wwt%IB 2H 99 ¢ OLED E &
EL X i#.

B 23R TRA 1.5wt%3B M 99 4 OLEDE ¢ V-1-B #h £,.

B24 87T EA 1.5wt%k /e H 99 # OLED E #5t Sp E-F R Ao
RAKE,

ABEFTRRABLRETREAS4H 994 OLEDE # EL M fE,
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A8 REHBHRKRETREAI%H 994 OLEDE #) EL M4

#HN Von By Nawas  Temen e
wt%) (V) (cdm®) (%)  (cd/A) (m/W)
0.5 32 12 200 6.1 72 33

1.0 3.2 14300 7.3 8.5 37
1.5 31 17 900 9.4 11 4.9
25 33 15100 8.1 9.4 3.8
5.0 32 10 500 5.5 6.7 25

#4 9

K& IORFTTELEOLEDF, XA/ T 444% 104 46 % CBP
BEP B LN . B4 FH#HE % ITO/NPB (40 nm) /CBP : 1.6wt.% 3%
# %) 104 (30 nm)/BCP (20 nm)/Alq; (30 nm) /LiF (0.5 nm)/Al (150 nm).
B LOWt% I RRET, AESCEELAM, AP £ 8V THEAT 628nm
& t) &k K%, s B F 1931 Commission Internationale de
L'Eclairage(CIE_1931)% # £ 4F x = 0.64 # y =035, & B4 69 & X9}
REFHEMNe) AKEM) REXKEMp)PEESN D 6.4%. 7.5
cd/Av 3.4 Ilm/W F= 13600 cd/m>.

B 25 BT 8V FTARBLRETRA 1L6wt%ib N 104 &
OLED F #) EL Xi#.

B 26277 KB ETRA 1.6wt%3 M 104 49 OLED F
# EL X% .

B 27 MR T A 1.6wt%I 4 H 104 4) OLED F #) V-I-B # &,

B28 7T A 1.6wt%ik & H 104 4 OLED F &sr3rE-F 5%
Fo R B R,

AORTT ARBHMRETRA#4H 1044 OLED F#9 EL B #%.
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9. ARAWFRKRETRAIHAMN 104 45 OLEDF & EL M 4§k

#HEN Von By Towae  Toms  Tenas
%) V) (cdm®) (%)  (cd/A)  (Im/W)

1.0 3.1 11 300 5.1 6.1 2.7
1.6 3.0 13600 64 7.5 34
28 31 10 100 4.7 55 2.5
5.0 3.0 8 500 4,1 4.7 2.2

HTFREFHBGB, S TRALXAGREREF X HWER
A, WERLATHEHIAREAIRGLBARERLFIAKS
A&, HAAHFERRRGEEHERELARE T BT A
X, pRBGHLE, EHLEPRBTATFRARARBIERARRHHFLE
Ry, BAMBAHBEGRAEAFTXNAATHRRALAFAERAR
RE, HIREKARAICAREREALN. i, KLHH OLED
HREETF, TREANENN B K TR ES2WHERERAT LA
BRE., ERECREFXF, wRARTY NS0 AL, Tl it
BAEBRALEAL OLED HEAXREFo/fBE, SHELTFHLE
RAOBARERFAF XA ERELXLPERZIY, RLAGLHE
WATHMARARRFECNGFRBXERZ.
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