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AEPATRBARE LRSS, LA AUERBERESHE
HEABESNENBSHEERASMABRAER, FFTREMNY
HEFiEREMNELEKEAEIFHER.

FEANFRESHHBHELATFALTEA, FleXA-RBF
(LED), Kfagidib, A BT, FREKEERERE.

RTABTERARARRENGEKSTFEANLCES D ARBYRE
(Tang ¥ A, Appl. Phys. Lett. 1987, 51 913) A%}, C2#HAT
EOBRAAEEFTHRLSY, iR (HFZEXKL) (PPP), R (M2
FXEPTHR) (PPV) #8-2,7- (3 ) (PF) (#l4=, AKraft FA,
Angew. Chem. Int. BEd. 1998, 37, 402).

AMEARETHALHEFTHA LA AT LLE. K
M, BAKAEMNEGREEINRHLA (EL) EFHXELLETESHT
(25% ) Bl=FA#F (15%) (MBI F-Z2XRELEXHBR) 4
REBEGRE, BARMMBBLLESATETALSH. BALLHK
BRERL TSR ESHNAB TARKS, FAETTFTREETIRFHE 100
%, BAMABTEHBATARH.
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10 sH ¥, XK.

B 1-10 MR TRBEEAARE. B 3-7 HRT L&E ALK,
WINTUAEZAE (5) e THRE (6) IMNAEERAEE,

BEMBETRFLGHEL, FRLEBFLERAMIHERFL,
B —EXRENMES. ERNEQEALY, EL L E & HA- LA R,
EEMXMEAAMNE, BAMELRT A - QLG L4,

LED * & % B4k % #)i 4k 48 1 334k 3 ZOR IR F ik (CVD) R A,
AP HAMABLIRG T LAEALALEE, WFRAARFTELENY
REBRAREASA THREAANLS FHH LMK G LA LED. KA,
EHAFARAEAZTHATALFEELETOAA T EZF Ffostnf
6. BRAER T E, btk (Bldodeil) B LRGP R FE (K
F.BRREPR. EWEOPRF) —BELLEY, BAECNERAEZLE
BE, BEROREI LA HPAANREAT Y. ATROGDEHENE
AP RIBR, LERZHERENZIHTAENLZ (Yang FA,
Appl. Phys. Lett. 1998, 72 (21), 2660; WO 99/54936).

CRAAREEFHABEMNIAZ AN LED P AR FLHLAEE
MERE, X TFAMNE EL RETHB NG TBARR - X (2-F Ak
=) 44 (II1) [(ppy),lr(acac)l@iéad (TR BEHBL) ki, A
ZT 19% &% EL & & (C. Adachi ¥ A, I.Appl.Phys. 2001, 90,
5048).

EAHHE, TRZCLEHAT OB LBLEN (“I45F7) Hoax
AARE. — K, AERTABRANLERASY (Hls dR-RIK
AR (I11) RbHHRsa (1) RbddY) ATATALTEL
AL HEANSTIARESWERT. oo, mB LG ETH LR
FeRA MR RAEBERNFHERME BT RGEF AR ERAT (Hlde,
S. Lamansky, Organic Electronics 2001, 2, 53).

REASRT BH B X5 B X 5 X R b Be ik oy T ik
TERRAY, CSMEHABERY X%, 24 ELEEFREA 0.1%
8 1R &9 BL & (J.C.0strowski ¥ A, Chem. Commun. 2002, 784-
785).

£ EL REFHRLSTFEHRALS RSB G552 F KA
BAALELAMNGHELRAEETHEAAZRYRERK, X2 GKFELE
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TR EH P STt/ RGN B ERTI LY (M A Baldo
# A, Pure Appl. Chem. 1999, 71 (11), 2095).

RERBETHRALEREHERSGHHALBELMEA. US
2001/0015432 A1 X THRERRAY, CNBH K- (R i)
kGRS METRES. MARSHF ALY, FHLBERB T
B (REBR) FERTALHFTHIH, BT ERINRIMEE
ARAKE. Rin, XBEREMHAXEHEBRTFRER L EXETEEH.
EP 1 138 746A1 H&ET ARNAFKSLERSH, SMTULABHRLL
Btd, RABAR: HFEAHNEE, FRTREHRAHAB L
EHRKEGIAFHEE, FROUFRATLEERNYEBG TR, st
S, HFRRK-FLIKARSY, HMUARESNEELARAZEARNGELSY,
B FEHBARTEEANGIBRAMHATAIN. WO 01/96454 Al ik
TUFTHRFEFAHIERBYREGBER, ENTULARZALERS
.

ATAFPEAZAAKENES LED, st T RS AL MEREHF
B RGEREPMFEmI LA OLED 5% (OLED = ALK XA —HE)
YEFRNIETRERKFFOARLCHAARSHEAREMHAAL
FREF K.

B, BHRIRMLESAEES = L LED F X HEMHHF A
B HABERY KARGIEHBRARESY.

AR, QEAMEL-HE, FEAHERGREEHBFHRA
BEAFZRA, AL SRARIATEAIERESLSLFLE
BFEREFAARASARSAE.

BARTHEAAMEA-—RBREFELEGQAGEF TREARRE, §
ABEL=HRELE, GERBRENMERSGKRTE, AFRS
BERASLAMRE, B tPEARTE. AARTHEAGE,
LHEMAE 400-800nm H2FTAAELEAANELAFEFTREAHINLK
5Bt .

BEMBFAEENL—EHBEMHEER, BN RE
REWESAMA (E5) RS, SR, AANE, EX
AZHMENEHN, EREAMEMAERTRAGEFHLSH, AEK
BARABREWHEAKEAYARBIGESY. EAZIHSE, AFALE
TABRGROAHEKZ M43, gadG9E84REBAE
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BV TRERS M TLELAS (Hl4 EP-A 1 182 244), R,
EHAERETREFHOBELERIRIERZY, BAALEZAKRLHRR
TES (A arEN) ELETAKAARTHFXLLE., RFXK
TR AT RENELSELEMN (S, ATELEFHRES
BRI ) (US-A 6,447,934), E R F K@ fext T RMAEL * RHR
RARE T AL

CAHMETARELBANELSY, AlrETRETH Ll fuif
CHLERREBEIA GO ERGWEAA-BE. BENRELRA
AR A/ 3, TR T HZEEIL(Kido F A, Applied Physics
Letters 1995, 67 (16), 2281). ABLMHEAT, b TR TES
RANEXBETHLE. £ A/ REB, EREEKPRTHBIK
AR, |

ERHEMBCATNABELE S —PEHHE, TN EEAHH4a
8 “ETHEN, FEAHAARZRAINRRALE, XSHTHE
LERBGEL - AFLERARYEBE L.

EL LU R EAREHN - HREBFTHRELAEN B ERE
B HE, BARASHEHAERES, EMNELEFHEALTEHE KA
A E-F R,

K, EXKRPRAHETARSSEG 62085 K H4HH
Hy R w6 A F -

Lee ¥ A, Applied Physics Letters 2001, 79 (3), 308 3%k
TEAME=—, EXX-FLHAFBELARELGERY, SALE
EA—REFESAAOR. RHZXERRE 0.071cd/A, THEERIF
FaY, CARAKHPFEAALA - RBRERFTHREAYACLEEMSCE
AdR B (12V -4, 20V X K& & ). Zhan ¥ A, Synthetic Metals
2001, 124, 323 FAEMAT A LR EGAERNEANLES, ©
ERELEMFIEAHAEOR (RFRAZRENEFESCHAKE). 5%
FRBAZ 0.01%, REEA 11V &9 E L EAR D) b8 K bl it
FIR A ARRIKY (23. ToA/cn?, £ 19V F). - F MG IKRERFe
AEABEHLA-CLE-ZERKHE, XA TFHYREATFILES
A .

A—ANBHRRBRHEG RIS G E R T 6589 K 54
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M. EMKELEZERNENERELARE, FlERELEH (ERE
NEFEZHEE) FPETARYOGXKA.

AARHHA, RTEAR, 2HRATRASHEES LM
EREGBALBRADABRALRSHES AL EMH, i L
#LED ¥, FHHFURRYXA&EL.

AEPARLETEEE PRI ALSFES AR ERN
BRERBRASMGFHARESY.

EALATF, LHRARRODHISATUARTLS LRI F S 1K
., EEBRTHXHERKRES TREFHLARATESAA A,
B, EAXHERKEGRSY, LEEA LA LERIBLAGRED,
AR .

BREXLAHBALERS WA AERLEY, ERLFAHEMN
AXEELTTARESAEMNEEABALERAS BN, =
IARRESYHAEKEEFEILITE IR,

REFEALVGHBALERAS DI T REL, FELTLHEARLK
Bk - Hldefe OLED . R, SMETABLT ALK R B L.

CMKERESFZHE Y —A A L 2MESGE ) —FBLE
BERAVHBRALERSW, L TEfiAk L' RFRAUATAREX 1-
XXIXc % &9 370

R R R R
Ss— N\
o 7 N, NN, . .
b—{j w}} -
R R
t i Hi
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XXIil
XXVila XXVill XXIX
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R H
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XXViib XXVilc XXIXa
0 . o
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REAMEIXIRFE &, b3k 7 H, F, CF,, KB R I 4 C,-C,
A, MR C-C,-RAE, Fikbi C—C,RERNKRH C,-C,\-
FTEEAF/BREAR S-IAKCRFALAER. EFRARTH 1-3 4
RERTHELBB C-—C - REABRRYETELT, fo/RAFEHR
I, FHRARL R C-C A, HHRIL C-C AR
BE, fA, AE, &K, RERE, —REKE, FEREA, =F
RRAABRFEARL, AATRHREREARTERE, AP REAT
Ci—Cy— &, FERTFTCCpFX, Fo
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AT R FEREMBRRGERE, ZPREL, REE, DETEAF
ER T E S 5N

ARFEALXAGBAERRESYT, LU TUARLHRIAGAS,
HAHLAMEZ —BHEAEMBEETIR, RETULHERE(T
XAARMBR) AEMEEBETIH, IFTARRS SR LAY,

EREALXANGBAEERSGDY, L RAEZ LR IEHHELSR
sk g 4.

EEARPHREEAEFTEY, ERBRALVHYBLLERSHT
# L A has.

AEELREF SRALGEALT, EAREERALE ERBELMMNER
Btk L PR H, REAARBALAYBALREREGHFH LA
TR A RAXEARERNG I ATFHEREH, LA &R
Efe R REAGERAA LSRN TARZXIF., ARWGEALER TR
R LFl, EMBETHERD.

AERALEKETBRBEALIERESY, TEAEX A Fe B-1 & A
FB-II T H L AREAEKX CRDGLEH:

N

oy (o
N

—{—Af”’—g'—_—Ar%‘ lr‘

p

Al H L
RS —pit

A B-Ia B-I

L2 FEL M_L‘__{_-Ar‘—]-n—l_l—-M iy Lzz C

[ |
N

L2 gunan M—-L‘-[-(Ar‘,sz)};LL-M-"'LZZ

3P
Ar', Ar' fe AT RABB) R R R 4y, R obdk 3 0k T AR b C,—Cypm
E’b%-ﬁxﬁéﬁ Cs"Czo‘%iﬁﬁﬁ“/i-ﬂ‘%— 5-9 4\% C ﬁ%ﬂ’“ﬁa f\.s i-
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FeRm P 1 -3ANRKERTFHIELRE C-C - REARKYGEFTREREA,

L'fe L’ ZAARXAE L, B

L'RAF L#RSNZ—, AL&MHX B-II. CH D HHEAT, AR
BEZ—-WwRFAHFAEGE - I, F, CF,, ZHERIWL C-Cy
A, BHER I C-C,- AL, Hikibi C-C, AKX C,~Cy
FEREA/REH 5-IAKCRERTFALAR. EFATH 1-3 4
HERFHFERMM C—CRERKRGEFTRETIHTAHR, Fo/ A
HHR I, FoRARSEMLN C-C, A, BRI C-CHKR
FEABEA, fRA, AL, &4, REARE, —RARE, FEAAL,
L2 EEERLLERS SR PERITAETEREZS TV ER T
—ﬁ\:q’%g/ﬁﬁ" Cl“czo_}fﬂi‘a %gi‘ff\' Cs—Czo"%g, ﬁ"

HELAX, VEARALESFTFLRAEHSINZ—, VA RLE
eI - REBLEE (ERAESE A5 ) -4 H, F, CF,,
KHER I C-C- R, RHEREIAC-C AL, Fikibik C,-Cy
AR C—C,-FRXEAF/REA S-IAKCRETFREAR. &
Fomidy 1-3 ARERFHERWMYE C-Cr REARRGEFREL
Fr i, o/ ZRBEABERIL., FoALRERWML C-Ch i, KH
RKE C-C mEEEE, A, AL, &X, REAARX, ZKEALK
A, FERAA, —FEARAIEFTEARLANMAH, RPRRAEEIF
gﬁgﬁﬁiﬁa «P}‘P}fﬁiiﬁ: C]"Cso"%g’ %Eiﬁ‘ Cs—Czo_%Ea a2
BEBHOAYZREEXN T - XXIX FAsFLHLE.

Bedk L' e L' A ¥4 F X444 8N,

M&-F4 (I11), 48 (I1), 4k (II), & (III) &4 (I11),

nF&F 3-10000 &4 %%,

z AT 0-3 8L, F

Sp RRMA, LEAZAMRIWL C,C,~ ERALAREATLRR
. BAATe) 1-3 MERTH C-CRIEBRALL, C—Cypk
FREAF/REE 5-IAKCRFREAR. BFATH 1-3 4
HERTHERFEALEA, RAC-C,-BRARRE TR C,-C,- Bk
E_BBEARC-C,-BREAEBBEAR C,-C,-BRE_RBKEE
G,

EAEAP, BX D HIAARI At' fo A’ ERFAHFHBRTS
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HRXE. RBEHXIAAASTAGELLA-Ar-Fe-Ar' -0 3 R &,
BEEHBTUASE 0.1-99. %N B2 ENEL LA -Ar'-Fe 0.1-
99. %M B S ENEL LA, HRREAFETHERRE 100%.
ERSWHFHAAERLEA A -Fo-Ar' -9 582 n.
WwRELFAB-la PR A FAC BEET LT A T4 Ar' 48R,
Mt Foh EAXHRERLAGBRLLEER S WS HEKX A F= B-Ib

HMEILFA:
T +

£ Art, LY, L2, Mfwz A B4 3L,

tF ALK PHRK, A BN A Fe B-1, BF B-Ia #= B-Ib, & B-II
HELLANRBEALPAHRLODETUALS ALARBX A HE3F XA
B, RABRFHIRALL, FEX A WE3FARLALEX B-1, FF
B-Ia #= B-Ib % B-1I ¥ & 7L

shot, REAAALRKLETRASHEAX A /2 B-Ia. A Fo B-1b &K A
FoB-I1 W EELAREAEX CK D HLEMABEALIESD,

i+,

Ar'. AP de A RABBI R AR &, Hkk 3 3b& ik g X XXX
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A, BRI C-C AL, FikiE C-Cy R ARAE C,-Cy-
FEREA /ZBER S-IAKRCRTFALAR. EfATy 1-3 A4
FERTHERME CCQpRERRYEFELL, o/ ARXTRHE
REM. FRMALRLRMLC-C R, EMHRIIC-CpRAEEK
A, A, A, RE, RARE, —REA&RE, FREE, —F&
REBRRFREBR, AR TFTREABREIFTAERRE, ATV RERTF C-Cy
ﬁg, %gﬁﬁt C5'C20_%£ﬁ, 7?"-'

Life L' AR XLRESY, FEEHF LEASN, M, n, z # Sp &
A LR 4,

CEMAERRERZLAAKX A FB-Ta. AFB-Ib R A B-II HE
FEAREABXNCRDHEMGRALRERESY,

A+

Ar'. A’ fe AP RABRI R KR &, b3k 7ik f 4% X XXX
Fo XXXI S EpE4, X XXXII - XXXIV 9K, BEEA G LT/
FH At % X, XXXXXVI - XXXXXX 538 7t:
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REAFLERANLZ—,

MA&T4R (11), 48 (1I1), 44 (11), R4 (III),
n &7 5-500 &K,

zR T 1-3 88K,

Sp 27 C,CERmERER CC-BRAKBNR C-C- i —

B,

CMEALAREKERSH XA THEX A F B-1-1 3] B-1-6 K A #=
B-11-1 2| B-I1I-4 PHEFHL L AR A AEX C-1. C-2 K C-3 &K D-1,

D-2 X D-3 e MR LIRS
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5 & I,L
B-11
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R'ARF+=3EK,

RRATEFEM2-THETE,

REFTFERTE,

RAFTFEFRETK,

RfETFEFEL,

ROF H, BB EAC-C AR EMR L4 C-Cp RRAE,

Z %% CH, % C=0 £ H,

n BA Bk 43,

ARLZPOREEZHATET, LR LVAAEATERATIHIPHER

\ —_ = —_—
Co+<Q - OO0
CN

REALANFRBRARSCOALESEH L ELAE.

FH %0 A% B (VAT BARTEKX B-T (BF B-Ia & B-1Ib) &K B-II
Fok 2 498 X, B-I-1 %) B-I-5 &% B-I-6 X B-II-1 %] B-1I-4) &
LR p, EF p AT 3-10000 9%k, thikkF 5-500. EHE
oA fe B TAR AW, ARBEBAXKARRSFEARSHT. ARS
PP EREAAEKARAER, TAEL A HELEETUARL 0-
99. 9%, 4tik 75.0-99.9% URSHFTHEL LG ERAN KRG,
FEEABHELERETUAL 0.1-100%, ik 0.1-25%, WRAEAE
HETREHEFZ100%,

EAEWE, ELEBTLL LA A AR ACFHAARAR
AXEEAGABAEAFTTURMARXTE G, BT ALK ®E AL
—AH AR XARE .

EFANERTEAEXNTA » Ao E (LAHREE)
WAARBEIM—FEE, FEEAZGELITUARETACHA
ENCESE o
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EREFEALZAGFALRRSBEGREL, REABALERESD
Bdfehk L 4, iRl AEX C. C-1, C-2, C-3 & D, D-1., D-
2 X D-3 MEHMHNRELALVEGBRARSCHHHEALT, RoULELE
Mkt H RFE, LEAREXEAH, Ol FEXAfRB KT
FEARERLAGBARESHGHALT.

E—AREHERFEF, RERLAHBALLRREG S E Ol
MRS DAL EKRELET, EMBEARIZTHER, EXTEHAL
GUEREEKEAXZ; REXLAGSEALERS WA R KRB
BRREGHEABRKSARERREESIA (Mw), EHZHAEARETE
HRGEFPN ARG R EALRAR S W4T R SRR EEREL
BB ARRASHEASNMER.

AARTHE, WILZER, BT UM EEBEG—FREH
BAEREAMGBHEALN), ARALRROWELRIAFREFRT
KA. KA QAFHLEBUBRRY XL,

AREALPHIFHHARSDAETLHAIZLRS Y.

AT BiFmmd, RERZPHEARSGH AL ASHEMNSE
FTHEREALVUBRARSGHHAETAX. REAXVHEAARSEY
BRAASHEMURTRERXTA, ARESHSBRERIALAYHFLR
SR EBHSNHBTRES.

AEXABAFTREAARESY, RELETEMNEALE I #FLH
EV—FAEMEEEYSERASY, ATPAHEEL AL IALE
HRAF—FREFUAEMNBERGLSERS DAL HBEAKAS.

EEAEZAF, ERABRODHIBTURT LSBT, ER
., EIEFHARGERRKES TRIFVLARATEBRAAAY,
A EFXRERKENRSY, LRAEA X LR IHANROBR
HE 8.

MEBRALXPHERRSG R LERAEY, EALXHAT, XLLHE
MEXEHEATTASARREGRARNESHAALLERSHGER
B, EREARSGHHERFLEFE LT E LA,

BRERLPAHEARLSYWREFTTELHLL, FATEHAREK
K, HldefE OLED . K&, SMEkGEid bR E REEKL.

REALAHE ARG BR BRI ON. EXLAT, a6
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ARIBETAIRE CIB 1931 #9&E B (Commission Internationale
de 1’Bclairage) PHIHEMLEREAGR, RELFHF x TAELA
0.20-0.46 8448, ML x X, MELIFy TARA 0.20-0. 46 4944
EAKRAY, X&ERE, OAZEARE CIE 1931 HEEFH T EAAE
AR E A FF x=0. 3320, 13 A= y=0.33£0. 13 X O HELEH G ARE
AéEkt, HF xfoy ZkBEITALT 0.20-0.46 AR R RFE &
A, AR TRELAFHEZERELERE. LEAAZBGR, KL
PAH A XAEASHEHRE CIE 1931 HEEABATYHRELERARLYNY
K, R, LA x B4 0.28-0.38 4944, mh x A%k, HELHFyv £
A 0.28-0. 38 #4444,

EREZRAF, RHAHEARAE IR/ EbF—FF RS F A RH
FRNEBRESPUBAGAL, EEFHATRIZE, SHASH
ATAERELEGERRE, RLRZMLLE., ARG ERELE,
GEARBREYEHAAYMERS, REFEEAHNAEKRLEZRNGEY
AR E A RA.

AX ARG T REEARESY, K ¥ TR RRE @ ATE—F X
EREB/EASWALMEER T B L E QN

CMARKEZAERAEX (Ia) X (Ib) LMY EARESH:

2 itisen ——1 1 '1—— "" 2
L o M—t = At 2, (Ia)

LZ s M—ALL{-(N’.AKZ)-];LL-M«;-ILZZ (),

A+

At A TR AL ARGEERL LT (I1a) K (IIb), EF
EEET (Ilc), BFHASET (11d), B_EHFHHRLET (1),
EERHELAL (1), BofELXLEA (1) RBEWARRXED
(ITh) ¥ &y$ 7T
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L'fe L' ABF AT RARXRALY, Fo
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. o O . N/ﬁ\()kR ‘ @__<
. R = 0
(a-1) (1b-1) (Nic-1) (1d-1)

R+

Ar R TR GERBBBRRGEER, PEBREX, TRL. TRy
EIEFHREATGEA,

E L'AX, > 2 4FX (IVa-1) - (IVy-1) $§ ¥ 0¥ &
4K
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R R R
R xR R ] R
R N/ " N/. ()
OH © OH
(vt-1) (Vu-1)
R
S
o v
T O
N
R N R . .
HO R HO
(Vv-1) (Vw-1)
_R
N o 0
R OH R)H/ILR
R
R
(Vx-1) (Ivy-1)

Bk L' Ao L Ao 7 X544 5 M,

MAEF4R (II1), 44 (I1), 4k (I1I), H4E (II11),

n &4 3-10000, $£% 10-5000, LE4&k 20-1000, AL
ik 40 - 500 g8k,

z X7 0-3 89%H, f

REMAXFRAGER, Bk swisH, F, CF,, ZMHX%
PGBk, ZBIXMYFESAAMRILAL C-C R, KM
XA C—Cy B K, Hikibik C—C—RARRKYE C,~C,,~F K B T A/
AERS-IANARCRTFALAR. EfATi 1-3 ARLERTFHUE
B C-Cor R EARRYEFRLEA, Fo/RATHEER L. 5
AR LR C—C-B i, KMR I C-C,BEAZE, RE, &
A, &4, REARE, —REARA, FELARR, —FAELARBRZA
BE, RATRARAIFARE, AvBREAEAF C-C L, 24
A® CC, - 4.

AEX (Ia) = (Ib) AR FX ¥, n RBELRAN P&,
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AAZARSHRLEEEERRESH.
EEERFSBRAGEALT, AREERASE LEBERBKA LR
RAPLLL XL FHBRH, REERBERALANFEREERSH T
L' Bk AR A X EERER HRTH EELEH. LEB GRS
2R o4 B s B e BB AS B BeAL BT AR XA,
CMEALRXMLEZBEAAX (Ta-1), (Ia-2), (Ib-1), (Ib-2),
(Ia-3) &K (Ib-3) WL MY EARSY:

K K /R 2
12 >lr'\"N— -.-.N\)Ir/L
o T o 7

(1a-1)

2

L2 L
2 2
L\l/\ .}/ )
I o o [
R R
(la-2)
L3 P\N 2
Lz/lr< - =N /lr/L
0! (Ar', Ad)= o ™
(Ib-1)

L2 L v
Lz\l/ }/Lz
s o]

N 1.2
O>=)—©—{~(Ar,Ar) = [ 0
R

(1b-2)
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2 LZ
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o YR R— O
1
R Art= R
).2 (la-3) Lz
2 2
L\'r }i/L
o >R R— o
1
R Ar ,Al‘z n R
(1b-3)

HF

R AFEBREIM C-C— ik, REURIALHHRLRALRLR
1 C,—C R, #o

n, Ar', Ar'Fe L' BAF Ei&43L,

AAEEE, @X (Ib-1). (Ib-2) F= (Ib-3) #IAH A Ar
Fo At R RAHHABRTEH B, REBXKXARAS AN EL L -
Ar'-Fa-Ar-H A B, EERBBTULA 0.1-99. % EHEE
HELELAAIF 0.1-99. % T LR EHEFL LA -Ar-, ARAHE
HHEYEAL 10%. ERGWFTHAAEEL LA AT -Fo-Ar' -0 &
& n,

AEPEREFREFTUAERRKE G FE—FREHEBE
AR TRREIBGEAARESSY.

EMARKERZSH n AAKX (Ic-1) Fo (1d) K (Ic-1). (Ic-2)
Fo (1d) HERL LAY EAARESY:

Aot et

(Ic-1) (Ic-2)
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Ar' ATk ARG ERXEET (1) K (IIb), EB
KEEET (Ilc), BHAST (11d), B_AHHHELEL (Ile),
TRERXGEEA (IIf), P_EEELET ([lg) REWEAEL (I1h)
W4y # T,
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R R ~N
HO R HO R

(Ivv-1)

—N
0O
R R

(Ivx-1) (Vy-1)

(ivw-1)

Bk L' fo L' A4 5 X448 M,

M4k (I11), 44 (11), 4k (I11), K4 (II1),

n &% 3-10000, 4k 10-5000, AH4ki% 20-1000, EALHK
ik 40 - 500 o3,

zR+™1-3 %K, Fo

RRAMARXFSRAGEAR, BBk FH, F, CF, ZHERL
C—Cpptn B, ZHRIAHFHSNRAARLAM C-Cpb ik, KHR
XA C-Cp B A, FRM C-C REBKE C,~Co-F X2 e/
REFS-IANAKRCRTFFEOAR. BFRPH 1-3 M RKERTFHE
B C—Cy BB EFREEA, /RETRERIL. 5
ALK R C—C), e, BMRILC-C,ARBR, RE,
A, KA, REARK, ZREARL, FEERE, —FEAREIRFE
BE, AR TFREAREATEEL, LAPREALRT C,-Cy—%ak, FX
F 7 C—Cy-F 4. |

CMELERKERAE 2 ABX (le-1) F= (1d-1) BEHL S
HERRREY:
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=N, A
/‘lr'

it o
(Ic-1) (1d-1)

H£F

R AFERHRIML C—CpE, RELBERXILHYHFLRALKL
A C—Cp X, Fo

n, Ar'fe L B Bk A3,

FEFA (Ic) Fo (1d) (HF (Ic) EUATAFTEX (Ic-1)
& (Ic-1) Fa (Ic-2), fm (Id) 78X (Id) & (1d-1)) ¥
£ n, n kT 3-10000, 4£i%& 10-5000, xHE4kik 20-1000, F LR
ik 40-500 e9H, ARZXAY, n ERXFHRETHL LAY PEHK,
BIARBREANGEAARECVEBREEAERTESTH.

FHEEA (Ic) Ao (1d) TAXH M., AREH XA LS H
ERGHFT. ARGCHTHERLANERKARX LT, EEEA (Ic)
HESRETAE 0.1-99.9%, Hik 75.0-99.9%; ARLSHFPHE
FEAGERARAN, TEET (1d) WEEETUR 0. 1-100%,
ik 0.1-25%, ARREAH TSR FHERR 100%. EhEe R
HTEF, ARGHTHERLEANEHEALAT, EE2#T (1)
E R ETAE 0.01-15%, 483k 0. 01-10%, AL HE4Lsk 0. 01-5%; 4
EREFERAEZVGEARSG YOI EREATATETHEELLAHER
AXBW, TEEA (Ic) a9 EERBHHEMZ 85-99.99%, 4£
# 90-99.99%, ALk 95-99.99%, EHNTRAZFHAFTLEE
MEFRZ 100%, TEMNETSRBEBERAUAD A TARAGKE
(mol%).

AREREVHEARLS DKL ETHAFTEF, L' AFHAUT
2 X G T o Bk
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O D O

F

BT EE Lo, IERBEZEFTRGEAARSHIHS
RS & A THAFXGEAT A LBk

S == S —

AEAHEERAEFERFTEALTY Ar' o A" BB ITZFTAT
FXGEAGBRIBEREAGIRLEEARESY:

o

RATFHMR L C-C— K.

AREPF, AL LY, L Ar', AR ACPEAAAREAR R
X EBAGIERETLFETARMARTRAN, AREX LS TZ —
AETARZABERKE 4.

EFAMNEOFRTEHOEIF A WFolaE (LA EE) £
R —FFILE, FEEAZHYELEITURETHECHEARRTRALY
¥ 7.

ERFEALAGEARSHEEE (KRR E) £, AEH/L
LERAMBHRAL R, Sl EAAX(Ta)R(Ib)KR(Ia-1),
(Ia-2), (Ia-3), (Ib-1), (Ib-2) &K (Ib-3) Wy MegiRiE KL W
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HEAARGHHHERLT, R abEEIHEHR I RF4, LEKREXR
BRI, Bl HAEX (Ic) o (1d) WELELAKNIRELL A
MEAARSHHIFEALT.

BEARREDIAIFT—FREFALNREZGHEALERS
BDARFHERBRA LB Z—F XS BALCEREBHIIARY
AP FXEHFN, PoRBEEAEN—HKRIRGALALREL DI
T -BRTE—FHREFLBERLSDHBAAN KT T R IANE
X, K TRERALAGEARSS.

XTARMALERIUB LA GERETEANBRELLANRSYH
BIRAA, Blde, wRIAFLERFIBE LA ZERZESLNK
RASWHELN, MARRGIHETZ—FRE AR SWHGETHE
BALEEE, —HOBELERBELARTIHGBEEEL, ®F
— 3R G-I T —FF R B FFRESH B,

F—7l, RETHEEFLEHRAGRESYWHELS KA
TE—FASHERECHG T ERR, AHAEIFHELT, HAHKA
BIAREY TR E R RS FHERSY.

BREAZVHBRASIEARSHESRECNG LA LE (Flk
LHAAAE) RES. REXKXAHFHFEARS WG LM L EL LY
QBRI LA BRAY, REAARAF. F—F&, RTHALFA
5h, MERLPGEAARSBHEAHALELZEAEAT. B 1 BF7
BREALZAGBARS AR EHLLLE, mE 3 ETFTHREX
AL RSB HE, ATRERDEALERGEESALYESR
REWMTRLY., 5—5@, ATk, B 2 FRTREFEHEEL
B E.

BRERALANBARELARSYE T RELA, FHETEHEL
mA K, #liwf OLED . Ré, ©MERBELABEL (FARH)
MAKEA. RA, RERXAVGHARLAR S WG LR AL AL#E
TAEECHABRAAKXERR, BRBFEHRE (LRA), ALY
BRELTARFE.

AEXARIN TR —FFHERERALAGYBRAILARSHGF
E, FYRARAAGRARSH G (111). 44 (I1). 4k (11) X
& (111) sk Besd, HKiksk (I11) B4k od, LEBEX E ¥R

48



03818435. 4 WO B ZE36/691

2L Fe o~ Be. 4 :

(L)l (p-ClIr(L),
E

A L AA EkA L,

B E RN ABRSWGTAENTARLEY, Lolp@ithk
A AEF RAF B RS, Hle—RFRf/RCHETEE (1) &,
AAZRAFRARE (1) —REHRET. i, SRE LFARS
WK BRALE A BB E XA F ARSI RAE B, IHERRLE
6.

ABEAAGRARSHRLSAEX A X (Ic) /X F HELED
TR REH:

EF X TREH L& Ar'. Ar?, AP 694 5L 3 ik L ¢4 (AR4EE
X B-Ta, B-Ib &K (Id) 9 X) ReMeyasd, LEFZ LT AH (Ic)
Fo /X FEKFT o p, nfep B LRSS, REefitylARs
HTALEZFFEATAREAMRBEEX C R DX (Ta) & (Ib) ¥
X egfeik L' Fhedl, A H R FEFTAH.

BHEMIBEAUARESF X BLRABERARS D ST RL BN
fad, LEAKIMARREGHGLEITFRRAERSGWTHIRLE
4F, LEKESFHHRE.

AL #k, #l4 S. Sprouse, K.A., King, P.J. Spellane, R.J.
Watts, J. Am. Chem. Soc. 1984, 106, 6647-6653, = WO 01/41512A1
FRETRITARSHOER. BEARSCHYGASRES AL Lk, 4
%= T. Yamamoto ¥ A, J. Am. Chem. Soc. 1996, 118, 10389-10399,
T. Yamamoto % A, Macromolecules 1992, 25, 1214-1223, #=
R.D.Miller, Macromolecules 1998, 31, 1099-1103 ¥ Ffik &4 £ 545
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KA 7 X#tAT.

REALXAYBRALRROD SRS TFERAL AR HIAKE
HEET, EMPTRAERY AR, RBA—ANFEREL, RAH
St ABEAR, ANAELRETEAKBAF GGG EFRE,

BREPEALAGEARS DA EGAERY XER, 5L S
RAETFEBRENGRAVIARAREH LS RMHH R HiAL, £
FEMBEBRA AT HELR, RAJMSERERERYKE.

RERLAGBHEARELARS I LA THHE: EoHisk
AERBREHTFELSBELLERSWEALRGELE R, Rif, FTHE
SHFBRNGIKS T ERESWHEBRNERPAELZCBRHAET IFHH
Atk 1242 (Noh ¥ A, Journal of Chemical Physics 2003, 118
(6), 2853-2864),

AATEHNR, CREAA, RELALPAULALRSHELHHG
EFESEMHEMR. BREXLZANGELHAEAYKELETECNEA
AXRAAERBYRAFHLES. SNEALEARIFREdd
ETFTABGREREKALT AT LA-CE-FERHFFREFE S
BREHZM (ERENEREHMEE) PLAZFZHEFETEA.

RERALAGBRARKRARSGDEARLEESARLLAHE. #)
A MKKA LED. #A BT, FTBRXEFE (&M, HENE
REZ) LD o FREGFFTRATGLARMH, RERKRAR, S &
W Fafs BARIE, R TAHiEEERE, RALEHNEFE (HlkRN,
WARHE, AZRLEF), AEHBHAXRBRARNEARBARL L
BRRATHERRETEBFSF.

BREALVUGEAARSCHALZESRAKEI LAY, ind &AM
ARX—BENEH EEXHNAEMH, tloAUZFHURLARFEYE IR
B, AF+aRAR, A TEILERERMALLE P2 E2 TS,

RERALANFHEAIELARSBEAL LAY T LSRG ER
Bt ZFSRLANY.

S FELA AR, SNAEAXFTHEABE FHINETF
BEBIRGHATERGRE. ER>TFELHEGHERLT, B FE8
2, MERREER (HFRE), X fridatqa s mae
B. EREXLNGHAILARS DT,  FUAEMRER L&
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#®, REAHTFAEHREIHTE.

sest, MPERLAGGEXHFEGREET, AEALBSEH
B, XAEFEFFIHBEAGGEIHBLIL “EF7EA” (BFLAHER
RETRREAALRRZERR) M4, Bib, Bttt kep
HEHRZIERLBRARE LI RIGEE (LEAEBE L), I,
MRERXLAYGELAHEREARTEMAETLTEEG AN AGHE
A5 B X 36 m o, B 6 4R B

ATHEHREISAAKEIRESE, TUSRBALAY R
FIRGHER, I rRERALVNHRARSC D ERELALAVLCH
AREGHF /| BAREEAL AN EARSHER. Hlde, o RELAR
ERERFETEATAHL, NARIAGE, (2 Ve kiEgay,
FARBEARANDAGERAGEBHRES. REALXAHLLAE
S REAZXFEALTTARA A, b, SHRNRER 44
Kb, LEXAERSBRALEY, BALECRERRETRTHE
A SH 8 P A i R A

I, AXREARTROEBERLPY —FREFBARSY
FRE AL AN —HFREF A ARESW G R AR X RGHH
A RAHF (LSRG AR,

REEABRBERL VAR AFRELRO MG RS, LB UE
SHEEER, ABEEFHEGRELERIIREL TS,

I, RARFEESARELALANE S —FHHRARKLAESD
MEBEAAEE. RERALAGHEARL ARG L HHH.

RERAELAGBEARE ARG HEAREHMHGERN S C 4ot
BT EAKAHARCEREALT, EALHETFRLECAS, ik
RER ., RAHARCTEBLEGHRREL L B¢, mixdtea
R m T A,

AEXALTBRESARERALAYG—FREABHARSHFBRELR
KA —FFREFEABRSHEH LRI LKL AEE.

FAEAARZT R A ERENEHOHELAKLE.

CMARRARCHEEAARE, APEREAEHEX G 9+ 4
o & FRE 4 &:
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i

Al e A b B S kT A, FhBERAY C-C,—sui, CHOH
R C—C—F X, RFA —RATHEEBBIANE C,—C,-EEER C—Cy\m
THE, £k C,C-ZhE, LAMKEZI TR, F

mA&w 2-10000, 4K 55000 a8k,

WX Gy RERiE A BP-A 0 440 957 F= BP-A 0 339 340 .
B A 6 AR R B R G F & G RL 4695 & EP-A 0440 957 #= DE-A 42
11 459 $ & 3.

BEpAE i FHX, floEidf BAHNLES BEy kK
HABXA ToRERER. FAHEALN, wird —ARNA T
g, B, BEDFERTERH, XEFEEXFTEF, BH
CMAEAEFCNEILEREAABERAZ. HIE EP-A 0 339 340
FREE, EMBEBELBEABRAKLMNE.

HiktgraE FRPHRBEEYHAFX G2 44 #H L AER:

2

Q\ Q

o} O

/N

S

b

QA Qb IA TR, FHBEIRAREY (C-Cy) bk, &
#% (C,=C ) —%ei, LE(C-Co)huk, (C-Cp, )-8, $k (C,-C,)
-‘ﬁiﬁi, (C3—C7) -%ifﬂﬁia %@%&Eﬁﬂiaga (C7"C15) "%%E,
HEFE-(C-C) A, (C-C,)-F&, KBERXREE, (C,-Cy)
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—BRE, K& (CCy) mAEK, #lFRE, AL, EARKE,
AABEL, R (CC,) BREE, FRAATURE Y AR
B AR EA, o

mEA LR 43,

PEFRFTHR-3,4- (BTE-1L,2-—& 1) EnR FLEKLBR
4.

ATAMZERY, REQWAETHBXLSANETF, AAEKNSE
¥.
MR RAE TFRARSGER, hRAOHER, RTEAANR

ARDRBUARRESBRICOREXLHFERPRCHEHRGAE
F. AEREBPRBRETURLHREARRFOUHEASARELECT
ROWEE, iR RBEFRELHGERY.

REUHHBYGAEFLAAEEIRE F.

RERABTHRRG S TFEHREAL 1000-2000000, AL H4kik
2000- 500000, REXEMHBREELETUHY, FlRETHRR
FREAWE, REFRBEALCIFTEHNE (HRFE Houben—VWeyl,
Methoden der organischen Chemie, % E20 #, Makromolekulare
Stoffe, % 234~ (1987), 1141 WA TF ).

REBBRR —EEAELFRABETFTHIREAMENHEERR, &
TR R A E FHERGBRE L LG REY.

HRAENERFBEFERLEE T RENEABEKESR —H
REMFHRBRBENASY, REFERRBRRKGZEEBELESS, L
AE#kBEXK=-1,3,5- (REXL) Xod:

Hr
R'ATR, HHBHRRGEEIEGE,
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R® fo R® #ob 2k 3 30 R TR MR ARY (C-C,) KA, itk
T (C-C,) &k, LATFR, zX, EAEXIFAL, ETX, &
TR, FTERRTE, AFRAEEEEARNKY (C-C) RE, &
% (C-C,) -mBAREKE- (CC) -BE, HlFTARE-, TAR-,
ARE-RTAREEE- (C-C,) - A, ATEHERBMBRNANF
A FRAXFRE, Kkd ki (C,-C,) -EEM/K (C,-C,)
-HEEBRARGELE- (C-C,) A, BE- (C-C,) -m&iL. HmAL.
LA, FERERK.

THREAGEAALEGRREAZEBA LI/ AMREATRRL,
FE, gRRE, 0%, RAEMHKL,

R RO At IR 2 3b K A0 2 RIRRH EXAREL, AL oHTF
A.ZA, ERE. FAL. TARE. CAE. ERAEM/AFA
FAEBRAKI =ZBRAHEEREL,

RIAEEATA, (CC) =X, #lFR, X, ERAXRREA
A, ETE, FTE, #TH, ARTE, &R,

XS HICMNGRERHELE US-A 4 923 774 &, ATFeF
BAK., ZAEAXE LS BB wEilEF Lot aL, bl
ERARGHEET, HAHhZREEXELESH (Hoube-Weyl 4/1C,
14-102, Ullmann (4), 13, 135-148). RALSHEERAH HHRE

BT RAENLSHANS, TRAERREALECERER (R
ERBENCESHGRESWHHBX) REF LB L ALL. —F &, €
MTARBEX K G—F RS AN, FAKRGRSHELBOIELEA,
F—F@, ETURARLALHEX K HRA|AXNVES D IRRLEHHERIT
A dh b R .

EP-A 0 532 798 & T THNEREAREREFHHG L L,

EFHRBEHRSHHELT, T TUALERREA,

R HFENLTFEBERE LS AEHEAE, FHEASH Alg,
(q=8-# X "&okBR M ), Caq;, Al(qa),, Ga(qa), X% H Ga (qa),0R’,
Ga (qa) ,0COR® & Ga (qa),-0-Ca (qa), ¥ &94&H o4, £+ R® AFERK
AABRKGRE, FTE, FREAIFRE, Hq 2T
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N
= qa
N~ CH,

Bt i ) &k £ EP-A 949695 #= DE 19812258 W, &, F it
BETUABLRARRTE (Fld Alg,), ApkBLA#A. B
RANBRERLERY XY R DBERS D RN, EAHEENH 4
ATH, LE, LABAFRHE.

E—ARKEEATEY, REALAGLEELAARETRAEAL
HEROUTEBEZNNSAETRMABE. Ak, EXRAZESAS
HAF (BCP) X TPBI (1,3,5-= [N-XA X Foke-2-%1X) ;

BT EAEGRRESERLY. BESEAAWABALLHREERN
i n-B G AL SHER. BTFEANEMKELA LiF, Li,0, ok
BR4ZF,
EEREINEARPBRZOEEG—ERS ELTREEH A,
BF—ETAH S EEREIANE, EXEHSE, WEALE (LM
E) EREAEE, oTEREMR/ XEFEABR.
MHECHRGTARBTANFLHRAR. KEEAGAEBET
WA, BAIBHI LGB AREANEE, #lde Ca, Ba, Li,
Sm, Al, Ag, Au, Mg, In, Sn %, AAHIAEHILLENLE.
. FFHOEE (FHRER) AR L HREFLEY
FREM. LEAZELSHEHRR:. RERE, R, LRERS, KA,
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Retah, RBEE, ROH, RAH, AFXREHEBRAFRERER
B, BAEXCHREGUREAEXLHERY.

AEXPH—ARAEETATETALEAARE, AFLBEAALL
HREREANERALHFEABRGBELEH.

AERARYA —RAELAFTETEALHEARE, A FRHEAALT
HRAAXSEMBEEELEH.

ATHLEER, LERKXLARKRER, RERXLAGEE T
A BFKEA ST HARYHA . E40HARTABIRA
ABRALEENDRERRNHAENEFTHNEFE (B A Schott
Displayglas) #=RAMHEEH4KE (Si0,, AL,0,, Mg0, Si N, F; &R
LB, Aclar®, BER—RTHF).

RTAELALAFHENBEARREARS B, REAHETUS
HERDY XN FIOHAREARS Yo/ ARAABEARAR B
S aRsY, AERGRBEHRE, SRAHAER/ XY A LTR
FFEBHE, LRELOHWEAFTAES 95, HEEZ 80 EFT%G TR
.

A 0.1-100 4K, ik 1-100 RO ELALEN, WHEAER
B K 5 200-2000nm, 4Ei% 400-800nm K K#ykt., ERIRIRERLE
REEEANOR ML, EEA LS EAHLGAETREGRERSR
.

BEALZPHLHEAEES B AMBTEFHHA—_HATE
AHEHABRFE (TV, HEMBAB), AF LD FAKFRRA,
RAERBETE, ATEHRAR, AhEEFKR, ATHBHERESE,
AFERAGBHHBTE (FlekRin, Wk, RLEE3F) IAKZL
BEEZPHERETEFF.

SRIMRIEBR L AR ALHE A AEET PHERREAAHHET,
AP ABERYAARBRARLALRESD.

ATEFOUHEEAARAY, BBAREAARSDEBLEELSHERN
v, BAEARBX, k@il BE. RiF. SR 2FEPR.
MEPR . EEGPHIBIRIPMEATESHEM L. dTFERFHT
LRERFBRGEHNERY, S5AKS FEASAKHAGEALT
R WHERARRRF & (Hlde CVD) Ak, BFERA AN, BARF
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TEFOBRATHRLIBAGHAFBEAFRKEREA. LEL, %
RIFEARFBHRT ELEMA4THRER, LEFFHHEBEE KPP
M.

BEAoWEMNARX, ME, THARLEGY, SAFHALED, B
BERF, REMNGRESY. REWEMNRFTEX, &4£-/H-/3-—FXK,
AX, —EXF=ZRE, &5, THF ¥. BARE LB BERRR
BA 0.1-20 €%, 4k 0.5-10 &% ALHE4KLx 0.5-3 £2% £
BH5EVERER S5Snm 3] 1um, 4£i% Snm ) 500nm, A R 4% 20nm 5|
500nm, ¥ 4 H4L%k 20nm F] 100nm.

EMBl e TUARREEAELRGEFERBH. TR BB 44T
RAEERE, B8, BN R YR _HERIBER TR B
B, EREBREE, B, B8R, BBk, XL, RAHRIKK
RIERBRIRREBZRLERY, SAX LA ERDREAMLETHERD Y
HE. ARSI TUARCBLAAEL RENEAMEATEANE 1-
W(REFEFE2R), it 1-TH—ERZENERE, P —E4LT
AT R B AN X EHh e,

EASVERALRE: £L8MLY, FlEALSHE (1T0), i
(NESA), R4, BEWELY, BLEHELESF; FEVLEHE,
Hlde Au, Pt, Ag, Cu ¥F; FLMEELHE, iR EnL, BEER
X%, FHELHAEER 3nn 3 X /Lun, ik 10nm 3] 500nm.

3 b

AT SRAM BT A B ARG F 8t OPC (BBUAE Gk ) RAZ (A
RETHIFRRAE, —RFEAHEM).

B F 4R 4 e &
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F

(bthpy-cf3),Ir(u—Ci)Ir(bthpy-ct3), (bt2) hr(n—-Cl),ir(btz),

#4461 BEABEXAFB-I-1 §FFLAGELY (A= 2,7-
(9,9-—iEFX) HE, RP=F%, L=2-FKXW®Z (ppy)) 46K
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3% (ppy) ,Ir (u—C1),Ir (ppy), (67mg) Fo = A F LA AR 4R ( 32. lng)
AZRF% (25n1) /28 (1.250]) P ARAA B K TR
#F 10.5 i, AR BRSZ LB ARG RARFEZBHEENZE,
RmBEBREDERA 2-CEATEH (85:15) #RsH (25nl) +é¢y
FARESMR-[(9,9-—EFE-2,7-5 K ) -3#-(2,5+xRx)] (&
7 A BB:#50 B-1-1 #4948 =12:1; M,=88100 (D=2.82); 200mg).
FHERADAARATHRA I IN. ACE2HEEFREZLERZRE 130l
Z G, BAWE 40ml Y FBE bR, MERMYER/AR (1:1) #47
REARER, EAESTTRZIE, KB TERELE W 195. 6ng
HATEBEAE A%, 'H NMR (400MHzZ, CDC1,, TMS) : 8=9.09 (H,,),
8.58 (H,,,), 8.26 (H,,), 7.9-7.6 (H xu+H ), 6.94 (1), 6.48
(H,,)> 2.12 (Hy, ), 1.14 (Hy,), 0.82 (Hy,); RHEAL (EER
EFAMLGEE, ), =2960n); A, ,,,=630nm,

EABXAFB-I-1 RAFB-I-2 T LAGEECHARESD
84 B BB B A KA X AT,

EHH 2-a: BX C-1 9ELSY (Arl= 2,7- (9, 9-—EFH)
%ga R4 = EJE, L= Z—Xﬁ- [b] ‘g%—z—g_p&;'ﬁ (bthpY)) éﬁ’é\&
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HmE TR (KHB-N-TREE) B-2,7- (9,9-—EFLK)
% (M,=8400 (D=2.1); 400mg), (bthpy),Ir(u-Cl1),Ir (bthpy), (65mg)
Fok B4 (l4ng ) AR EAB FTA L 2-=2R K (50l ) F Z 8 (10ml)
QRECHFEDR TR 40 S0, EAPHZE, S4B (40n]),
FHATIER. BRRE, EAKRBFTEN (CHCL). 4FHESL,
Ko (Sml), AR ZHAETH (300ml) PRE. EATTTFRZE,
RFTEHREEKEKLY 366ng GATEEW, ©& W ITFEAET
BAMLEL K. 'HNMR (CDCL,, 400MHz, TMS) : 5=8.89 (d), 8.47
(d), 8.17 (s), 7.90-7.60 (H, x5 ), 7.53 (m), 7.35 (m), 7.05
(m), 6.92(t), 6.81 (m), 6.37 (d), 6.09 (d), 3.15 (br, Hygy)
2.12 (m, Heyy g5)> 1.14 (br, Hey x5 )s 0.82 (t, Hyy xy); GPC
(CH,Cl,) : M=10500; AKX KX (Ao #EZBAMLHERE,
Aey=3720m); Ay .0,=612nm; B E: A, ,,=612nm.

k#&EH) 2-b: X C-1 HRESH (Ar'= 2,7- (9, 9-—EFK)
BE, R'=2TX, L=2-%5[b]Eyp-2-K£—t= (bthpy)) #4448

BREEFEELAES 2-a M, ERAKEETRAL (KRHBE-N-T
ATa) £-2,7- (9,9-=—EFXK) % (M=35200 (D=3.4); 700mg),
(bthpy) ,Ir (u-C1),Ir (bthpy), (40mg), Na,CO, (8.5mg), 1,2-=H&,
Zpt (50ml) F=ZBF (10ml). R EEE: 32 JB. A BTHZIE,

RFET 603mg HIRBELLREK, B UV I TAETEANEE

A 3: BX C-1 HRESY (Ar'= 2,7- (9, -—EFX) ¥

60



03818435. 4 OB B ZE48/691

A, R'=TX, L=2- (2-&%K) - (thpy)) #4 &

Kmn B TR (RGB-N-TEEBH) E-2,7- (9, Y-—EFH)
% (Mw=8400 (D=2.1); 400mg), (thpy),Ir (u—Cl),Ir (thpy), (55mg)
Fek B84 (14mg ) ARAAB FTAE L 2-—HR B (50ml ) A5 (10ml)
RSB FEADAR T 27 S, EAHZE, FMEAHF (40ml),
BHATHR. REER, LERJFTEN (CLCL). &F2HES,
Rég (4ml), BHREHATEHE (300ml) $RE. EATZFTTRIE,
REFTERREEREKE 3320g WATETH, €& WV ITTFFET
B E L., '"HNMR (CDC1,, 400MHz, TMS) : 6=8.89 (d), 7.90-7.60
(Hy %5 ) 7.53(m), 7.35 (m), 7.05 (d), 6.62 (m), 5.91 (d),
3.75 (br, Hygy)s 2.12 (m, Hyy g5 )s 1.14 (br, Hyy gy )> 0.82

( t’ HCH:;, it?,‘] )u

F#p 4: BX C-1 HREY (Ar'= 2,7- (9, -—EFX) %
ga R4= EJE: L=2"££_£%“§& (th)) éﬁ'g‘ﬁ

Geoiagma

% H;;Cy CgHyy §

AT (KRPBR-N-TEER) E-2,7- (9, 9-—EFL)
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% (Mw=8400 (D=2.1); 250mg), (btz), Ir (u-Cl),Ir(btz), ( 39mg)
Fak B4 (10ng ) ARAABE FTAL 2-—R. T4 (30ml ) Fo 28 (6ml)
MBRSHFTARRTmAE 36 boF. EAFHZE, FhH (40ml),

FHATEE, REER, EaR#AFEN (CHCL). 2HFEHESH,

e (10ml), B ZHAETHE (500ml) PRE. AT TFHRZE,
FBETEREEKY 180mg ¥AAEZH, £ WWITTAEATERAY
&K A (366nm), 'HNMR (CDC1,, 400MHz, TMS) : 6=8.75 (d), 8.63
(d), 8.03(s), 7.90-7.60 (H, x5 ), 7.5-7.3 (m), 6.87 (m), 6.73
(m), 6.62 (m), 6.41 (t), 6.26 (d), 5.99 (d), 3.48, 3.28 (br,
Hicin)s 2.12 (m, Heyy gy )s 1.14 (b1, Hyy gy ), 0.82 (t, Hyy x5 );
ABEA (AR REAEAM LGEE, L,=452m0); A, ,,~581, 614
(sh) nm; &BEEA: A, ..,=570 (sh), 612nm,

T 5: RAEK A Ao B-1-6 89 F HLH 4 4 BIATAH(Ar'=
2,7- (9,9-=-2-ZRTHK) XA, R'=TK, L=2-F5 [b]&Eyp-2-
E-(5-=Z#FA) sb=z (bthpy-cf3)) &4 &

(]75”13
N

\\‘ 'ru”
@0/ N

AAHEH 98.5(A) 1.5 (B-I-6) ¢52,7- (9,9-=-2-Z4 2T
R) HHEAAF 3, 5-HERRSHKHE-N-TEBEET B-1-6 &
AMREHERAAKZERES (Mw=53900 (D=2.15)) ( 250mg ), (bthpy-
cf3),Ir (u-C1),Ir (bthpy—cf3), (1llmg) F=F 844 (0.8mg) AREK
AETAESRYE (15n1) 78 (1nl) RSB FAED AT m# 20 )
B, dkd) 23 MHESLE, KFT 2ing GE4REECHEK, ©
AUWHNTEAEATRAKGREEL L.
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BeddgiEdEd 'H NMR 363k K 4%,
ML A A (N, ~411m); A, ,,=640nm,

LB 6: BRX C-2 ¥9ELSSH (Ar'= 2,7- (9, 9-—EFX) »
A, R=F%, L=2- (2-€%X) -2 (thpy)) 694 &

y |) (: N
S—¢ \N 2 r:]/ s
( P! j’\o %)

SO0

C8H17

BB T (-XFBAAM) -%-2,7- (9, 9-—2FR1) %
(Mw=7600 (D=1.8); 250mg), (thpy),Ir(u-C1),Ir(thpy), (65mg)
FerK B4 (63.6mg) AR AFRARETE 2-TARATHE (15nl) ¥F
B 13,5 e, AdFZE, Bk (30ml), HATRBERKREAR
4 (3x50ml) #TER., BERBHALIEITR, BREBERG Y,
FEIR I TEPRAE. A LAERBITEN (RHF) 25,
EREFHES, BREATEYREZ. ARETTFRZE, KFT 97. 8mg
BEBREERE, SAEUVI (366nn) FEATBANBELR. H
NMR (CDC1l,, 400MHz, TMS) : 5=8.44 (d), 8.40 (d), 8.17 (d), 8.08
(d), 7.90-7.60 (H, x5 ), 7.51 (m), 7.34 (m), 6.90 (m), 6.25
(d), 6.23 (d), 5.98 (s), 2.12 (br, Hy, x5 ), 1.98 (s), 1.14
(br, Hey xs)> 0.82 (t, Hys gy )

F#hp) 7. BX C-2 ¥9REH (Ar'= 2,7- (9, 9-—EFHK) %
A, =T, L=2-%5[v]-E%-2-%-w=R (bthpy)) 4 &
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:Jl'\ o O/h.‘“
OO
H17C8 CaHﬂ

ERAAET, BEFRF (22.50l) B A ETE (4-X98
AAW) -R-2,7- (9,9-—EFK) % (Mw=19500 (D=2.3); 300mg)
F= (bthpy) ,Ir (u—C1),Ir (bthpy), (39mg) &3P FEE4 (2.4ng) &
AR (0.75ml) P HyERY, ETETHHE 1 I, REARDATH
#F 5.5 M., AAHZXE, FBH (20ml), #ALERERLBER.
ALRBHTEN (ZAFR) X6, REFHES (Snl) AT
B (400ml) FmiEk., EAETTRZE, KHFT 203ng HBREERK
Fd, €AEUVIT (366nm) FEATRAKHLELL., 'HNMR (CDCL,,
400MHz, TMS ): 3=8.53(d), 8.48(d), 7.90-7. 60(H,, 45 ), 7.40-7.30
(m), 7.09 (m), 6.98 (m), 6.84 (t), 6.30 (d), 6.27 (d), 6.02
(s), 2.12 (m, Hy,, x5 ) 1.96 (s), 1.14 (br, Hyy x5 ), 0.82 (t,

HCHS, ®y )°

gL 8: AKX C-2 ¥YR4MH (Arl= 2,7-(9,Y-—EF K ) H
A, R=FE, L=4-8FXE-2-%%Z (fpp)) ¥4

s l) (| N
e r :
(F % 3 Q Q.Q n S /b F)z
H CoHyp

17CB

ERAABR T, ¥ETRH (15n1) L Teb (-XF8E
AR) -R-2,7-(9,9-—EFX) % (Mw=19500 (D=2.3); 200mg)
Fe (Fpp) It (u—C1),Ir (fpp), (23mg) FHAmZE| FEE4 (1l.6mg) ETH
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(0.5ml) FHERF, AEEBFTHHFE 1 W, READGRTHRHE S
b, b E, RAIRFBERRLETR. REHBELER
E-RFEY, LBERHITEN (ZRTFR). REFHESFPLEYT
BPRR, EAEYTFRZIE, BT 192ng HEHEZH, BTE U
YT (366nm) FEA TH &K K. '"HNMR (CDC1,, 400MHz, TMS): 6=9.13
(d), 8.54 (d), 8.49 (d), 7.90-7.60 (H, g, ), 7.40-7.30 (m),
7.15 (m), 6.60 (d), 6.58 (d), 5.99 (s), 5.95 (m), 5.92 (d),
2.12 (br, Hey w5) 1.97 (s), 1.14 (br, Hy, gy )s 0.82 (t, Hyy,

235 )e

L] 9

WEEH 2-a KFNRERLAGHRA TEFANEAA-RTE
(OLED). #& OLED #44 *+ R A FH LA

1. ITO XMéyE e ~

¥ ITO & E3%3 (Merck Balzers AG, FL, Part. No.253 674 X0)
WE R SO0mmx50mm 9k (X)), GEAMREEREFLTE 3%
Mucasol KEZR P FH 2 15 94F. E, AR EBAKA%, BE S
ETR, aAnfTRILEL 10 4.

2. Baytron® P E#ji4

it & (Millipore HV, 0.45um) X% 10ml #5 1.3% RETLE =&
Aoy /BB E % (Bayer AG, Baytron® P, TP AI 4083), RE¥®
AMETHRERANL, FRIRGERSAEEMG ITORER L.
REBIEERE 500 /45 Farsd 3 4 E A E LEFR,
BREFEEQEMREBAE 110CHERK ETIHR 5 4. EFFH 60nn
( Tencor, Alphastep 200).

3. KA EHEAR

LR d ELEH) 2-a KA Snl HARERKLBHBR L IvthFRE
# (Millipore HV, 0.45um), 4345 # & F B4 Baytron® P £ L,
REBLEHZE 300 /5 THEIHRAL LEFR. IHRE
BEMREAE LLICH BRI ETERS 54F. BB 150nm.

4. SRR HKER

BERAAREEELBRARTANEARAZ L., ATHBGGEK
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AR E (Bdwards) AWHRMAKTF £4H (Braun) AESE. FEH
EG@THANE—REFTFLRMELE (L2 2.5mm). £ p=10"° Pa
HEATRALIRAARGEIANARL AL EEE4%L 300 & Ca Efe
200nm Ag &. Ca RARNMRERRE 10A/sec, Ag WRANREER
20A/sec.

5. OLED &4k 4

AW LED AN LR FEEBTLER., EHRERT ITO &
B, AREETFLEEK, 24 OLED wAACHLARE (AAL
= E (EGEG C30809E) # &) 59 EM XA WR. REBAXKF
H o AKE T (Zeiss MSC 501 ) | F v B0 R Koyt 0 A . F7H OLED
REEF RN ERMEH TRAT.

EORGEEAL, THRMNI LHEL WHEAANFERLE,
RELEE > AGRRMERCERBMEY, HEAZ 612m (REH
1), ZA4465 CIE B E 2478 x=0.660; y=0.332,

B 1. k&4 9153 &b B L A,

*F e 4 1

IREFRES 9 AR, REETR 3 (RHEREN®E) FHU
FXRA.

3. AHKRENKE

& Sml ¥R-2,7- (9, 9-—EFX) H (RAELEHAX)H 1 €
FURAHER (Millipore HV, 0.45um), &R} # £ -FRey Baytron®
PEL. REATEHEA 2500rpn Faedt 120 kAL EEFR.
BHREGEAMAEE LIOCHBRRETIR 5 204. EEBH
250nm,

CgHyz CgHy;

n

R-2,1- (9, 9-—FK) ¥
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AT ERG] 1| PHOUBEEANTRERZREEY, AELHEAL
AHERAAA 438. 5nn (A 2). Z465 CIE &4 47~ x=0. 164;
y=0.113,

B 2: dxfrbgzes) 1 EKFG B K LA E.

gk 94, XERBTUEE, [t BRSWEESRALHA
HEMERETEHRRE.

&} b 5k 3641 2

ITREZAES IR, REEFTE I TAUTRE (KAEEH
).

3. RAERE WKL

& Sml M4A ITwthe§R-2,7- (9, 9-—EFK) ¥ (£F%
4] 8) Fo Jwthéy = (2-F X ) 64K (RFLMKX) & lwthf 5
& (Millipore HV, 0.45um), 445 A £ F 44 Baytron® P & E .,
REBTEHR/AE 2500rpn T 150 FRAE LEFR., IHAE
MEMREAL1IOCH SRR ETRS 54, EEF% 250nm.

= (2-FER) 44

WEM YRR A ENTE T ALK ®ES 1 FAAEGA#E (5
AB2), B, mAEEAE-2,T- (9,9Y-—EFL) HHhiEMA.

AEKAEFRT, EAFNERGBE [t ROV EFTEAHAERES
A KA ITE AR B AW K ST,
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FAEF 10: AKX (Ia-1) 9REH (Ar'=2,7- (9, Y-—EFR)
A, R=3TX, L'=4-REL-2-%32 (fpp)) #94 &

¥ 600mg 49-4-A 4mol%éy R B A4 KA A -N- T K I e 3% K oG B4k
%A%, 30mg (0.026mmol ) & (fpp),Ir (u—Cl1),Ir (fpp), #= 7.8mg &)
BEs4h (0. 074mmol ) & 42ml & 1, 2-—R T A= 8nl ZE RSB T
EEAARAAE THHE 38 I, ALRZE, BEREALI TR,
KAREGWEREV EHRBF T, LAKEN (CHCL). REZHES
(15ml1), HBETIIAD FEE (800ml) FRTE, HRTE, Adid
REAHATT TR, KRBT S07g 59 (K&, H4K).

BEREWESA 4dnolhtyskik, KRR ASBEREA 4nol%, KTFR
ST GTEHES.

A UVERSH (366nm) TEATEELR.

GPC (CH,C1,, /A PS A& A& ): Mw=40100.

B 49 R AEAAE R A 'H NMR (400MHz, % CDC1,/TMS ¥, 25T)
#AT.

LS 11: BX (Ia-1) ES (Ar'=2,7- (9, 9-—EFK)
HE, R=3TX, U'=4-RFEHK-2-%% (fpp)) &

EA BRI TP 10 ik, RAZH 200ng 8945A4 2mol%eg R BLd
Ky X -N-T R I e sn R by Be sk K A% (Mw=71300), 5mg (0. 004mmol )
& (fpp),Ir (u-C1),Ir (fpp), #= 1. 3mg &% B4H (0. 011lmmol ) 7 15ml
B 1,2-—RTKkA 2.8nl LEHARSDTHYE. ERARATHAEES
e E 38 Jonb. EEXAEZE, REFT 123mg 8975 (REE, &
$#aAR ).
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BWREWE EL#ES) 10 GREWAR, 1244 11 HRAHE
A 2mol%&gsm i, PPAREAHRAER mol%, AFRAMFTHFHMTE
R O

FHAEUVRA (366nm) FTEATHELR.

oS-ty R AEFAS M A 'H NMR (400MHz, £ CDC1,/TMS %, 25C)
#HAT.

F£44]12: BX (Ia-1) XSS (Ar'=2,7- (9,9-—EFXK)
%ga R= e.‘%, L2=$§—2—p&-% (DDY)) éﬁ’é\&.

AR EHS] 10 Ak, REZH 170mg 894 2mol%éy RBLb4
K E-N-TEEEZSEGEARESYD (My=71300), 4.3mg
( 0.004mmol ) & (ppy),Ir (u—C1),Ir(ppy), #= 1lmg &) % B 44
(0.009mmol ) /£ 15ml & 1, 2-—R LA nl TEH RSB P HLEE.
EEIATHRAEFSEEEZ 8 i, ABREZE, KFT 127ng &
¥ (&, HeRk).

MR mol%dga i, FPéRBEAHRER 2wnol%h, XTFRA
WP GITEBE N

FAEUVEBSA (366nn) TEATAELA.

B At FAEFAS R A 'H NMR (400MHz, Z& CDC1,/TMS ¥, 25C)
#AT.
B K SR (A, ,=398nm); A=439, 465, 550nm.

LA 13 BAX (Ia-1) GRS H (Ar'=2,7- (9, 9-—EF L)
A, R=CTE, L’=FE-2-%" (ppy)) 894
REALF S EAEH 1248F, R2% 350ng 944 lnol%é) ks
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HARBE-N-TEAIEREAGRARS S (Mw=122600), 8.6mg
( 0.008mmol ) ¥ (ppy),Ir (u~C1),Ir (ppy), H= 2.2mg &) 2K BR 44
(0.02mmol ) /& 25ml & 1,2-—R Tl Ae 4nl LEE&GRAY T H4H.
ACIATHEEFESEMNZ 18.5 0. ABRAEZE, KHET 284ng
Y (RFE, daRK),

BWRAWE THaH 12 GRABME, 2RHEH 13 6 FHREA
lmol%ég sk X, BP4RRER lmol%, AT RABFHHITEHRL.

£H4 14: BAEX(lc-1) A (1d-1)HELLAHRLSH (Ar'=
2,7-(9,9-—EFHA)HE, R=3 %, LT =2-(2-&wp X )uksz (thpy))
8 6 B,

BRUELF LS 10 iR, RZWH 300mg 8928 ARAIIAER
S F e 2. 5mol%eg 3,5-FBHRESHKHEA-N-TRAEBETES
AW EAARRES S (Mw=89700), 17mg ( 0. 015mmol ) # (thpy),Ir (u-
C1),Ir (thpy), #= 1. 7ng #98K&4h (0.031mmol ) £ 1ml FE A= 30ml
ROGRADTHRIE. ADATHREHEHEZ 12 I, EABER
WRRZE, $EWBHELREMRAE CICL, (10m1) P, BiLIIAR AR
FoFEEA 1:1 B4 (400ml) FRRRE. HERIE, AdBRF4E
AT TT®R, KT 232mg ey =% (F&, H4K)

BRELOMARIH/TAA 2. Smol%eiskEsth, ATREABHTH
¥ 4T A Bt

FHABRE T UVES (366m) HEETHELL.

Bty AEFA @ A 'H NMR (400MHz, 4 CDC1,/TMS ¥, 25TC)
AT
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RAH] 15: AABEX (Ic-1) A (1d-1) T L ETHREH (Ar'=
,7-(9,9-—EFX) HX, R= oA, L'=FXE-2-wrox (ppy)) &
o

€ 13

| H
<
KOO v g
(o
H,,C; CgH,;

BRUERF LA 14 AriE, AW 300mg &&H ARITINIEK
AHF ey 2. 5mol%ey 3, 5-FBHARSHRKHR-N-TEARBRELS
A RAEARS Y (Mw=89700), 16mg ( 0.015mmol ) & (ppy),Ir (u-
Cl),Ir(ppy), #= 1. Tmg &9 2K B4 (0. 031mmol ) £ 1ml FAEHe 20ml &
RSB THIE. EVATHREFETEZ 8 b, ABLEZ
B, RAFT 189mg 89 74 (F &, H4£K).

BERAWARIHRTESAE 2. SmolhdskEeoM, AT EALHTY
HITE BB it

WA UVEBA (366mm) TAAT G ELL.

B4 kAR A4 A 'H NMR (400MHz, #& CDC1,/TMS ¥, 25TC)
AT

Fahb] 16: BABEX (Ic-1)F(1d-1)WEELAHRLD (Ar'=
2,7- (9, 9-—EFX) HA, R=T%, L'=4-FXHA-2-1"% (fpp))
R

71



03818435. 4 OB B ZE59/691

BUEBFEhH 14 FFiE, RZH 300mg W2 HFAAIIANIE
ST 2. 5mol%dy 3,5-EBUHARAYWRGEA-N-TEEBRELS
LA ERARESYH (Mw=89700), 17.1mg (0. 015mmol ) & (fpp),Ir (u-
Cl),Ir(fpp), #= 1. Tmg 498X B44 (0. 031mmol ) A& 1ml F & fe 20ml £
GRS TR, EOATHREFEGEE 8 I, AEAEZ
B, RBRT 1T5mg 44 (K&, H4RK).

BRAOMWERELIB/TASAH 2.5n0l%894kEoY, EFEAHTY
NI EH ST,

FHAEUVRBE (366om) TAETEGELK.

Bty ZAEAA R A 'H NMR (400MHz, 4 CDCL,/TMS ¥, 25T)
#47.

£&H 17 BAEX (lc-1) WEFZ L AAEX (1d-1) ¢ 3H
FTHEAHRSY (Ar'= 2,7- (9, 9P-—EFE) HH, R=TH, L’
= FXE-2-vsZ (ppy) R 2-FKFF [b]Ewp—2-F —wks¥ (bthpy)) #94
A

H17CB CBHW

REEF LA 14 BT, REZH 200mg 4HF ARTIANIEK
AT 2. 5mol%ty 3,5-FBHARSHAKHA-N-TEAPEETIS
L BAARE S, 3. 3mg( 3. 1umol ) # (ppy) ,Ir (u-C1),Ir (ppy),, 0. Img

(0.24umol) & (bthpy),Ir (u—-C1),Ir (bthpy), #= Img & FEE4 (0. 02
mmol ) £ 1lml F&#fe 20nl KHEHRSHTHRYE. ARATHRAEHR
SntEZE 8. ABRAEZE, RKFT 106ng ¢ 2549 (£E).

BRAVEL I/ PERLSA 2. 5m0l%84kES %, RFELSY

FUHBTEDN ST, ARG EAEARR KA BRI HEGSH
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FHIAEHERESY: KHAER - RN (XA -2-ww) &4
( (ppy),Ir(sal) ) FeKHE BB - R (2-FHF [b]E-21-K -wkoz)
A4 ( (bthpy),Ir(sal) ), EMBEANRBINZ LIRS HEETF.
(ppy) ,Ir (sal) 5 (bthpy),Ir (sal) &b R Z K% 93 b 7,
Bea-bg kA Fate W A 'H NMR (400MHz, £ CDC1,/TMS *, 25T)
AT,
FWAE UV ET (366nm) FEATHELRL.

44 18 @MX (Ia-2) RS Y (Ar'= 2,5- (2-TEATHRL)
TFERE, R=9E, L*=FKA-2-w=z (ppy)) &4 &

BUEEF LA 14 Frik, R2ZH 250mg ¥92-F 2mol%e) K FBt
AAWBAREAGERARAS Y (Mw=48300), 19mg ( 0. 018mmol) #4
(ppy) ,Ir (u~C1),I1 (ppy), #= 3mg #J8K B4 (0. 055mmol) £ 1ml F 85§
= 150l KRG RABTHI. ADATHREFERHERZ 22 ) H.
EEREBZG, KIFT 206ng 5 5% (REFE, HF4K).

BRAMEA 2mol%éyst X, BARERAWHERERZ 2nol% AT
RoMF R XEME MG L TT.

AUV (366nm) FAETGELK.

Bt 249 FAEF A R A 'H NMR (400MHz, 4 CDC1,/TMS #, 25C)
MK Ak (A, ,=370nm); A_=413, 580nm.

gaH 19: AKX (Ia-2) RESY (Ar'= 2,5- (2-TEXTEL)
EERE, R=FX, L'=4-RFXE-2-Z (fpp)) ¥4 K
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o Gy
_

RELRF o THH 14 Bk, RZ% 200mg 894K 2mol%ed X Tl
AAFBEAREEGEARSH (Mwv=48300), 18.5mg (0. 016mmol )

& (fpp) ,Ir (u-C1),Ir (fpp), #F= 2.5mg &y#EEL 4N (0. 04mmol ) A 1ml
T e 20ml KU RS FPHRE. ABATHA LIS ME 12.5
B, ABEREZE, BT 1T0ng 84754 (ZREE, HF4K).

BERAHESA lnol%éyss i, PPékBAWugRER 2mol%, AT
RV FTHEERMTAE eG4 Fit.

FHAEU I (366nm) TEAATHELA.
B At RAEA= R A 'H NMR (400MHz, 4 CDC1,/TMS #, 25TC)

#AT.
MBS (A,=3730m); A=413, 597nm.
E 4] 20:

FEIMEXS 11 EFGRBRELAYGRASH4ESH OLED £H P H K
SR ERATRR. £ OLED £ M4 F RA FFH LA

1. ITO XA e #1k:

B EA 20348/ FH A @mErRe IT0 4 &3k 3 (MDT, Merck Kgad)

WE R S0mmx 50mm &K, ARRBREARAFE S kR #HT4 ML,
EFRE 2on AKX 10on k& ITO 3.

2, ITO X #eqik sk

AMAARREGHAR T LB, REARESTE 3%Mucasol
KERTER 15 04, B, EMAEBKAR 10Kk, REAES
Mok 3T BE.
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3. Baytron® P E (ERXREAE) &3 E

if#% (Millipore HV, 0.45um) X% 10ml 45 1. 6% REZEX —&
RoEwy /BB A% (H.C. Starck GmbH, Baytron® P, TP AI 4083),
RERFRIGEAME T REAAIL, FETERGERIFAEEH
¢ ITOREB L. REBIAREFTAGHILT4EXE 2500rpn F
"E 2 AR RAE LEFR., IHAENHEMREE 110CH
WA LTRSS 94. EBE Y 50nm (Tencor, Alphastep 500).

4, AHARE (REXHE) ¥k

BEZKS 11 FHRAKYRESHERERS (lwth) ¥, diEE
% #& (Millipore HV, 0.45um), 42 RH A A-FIHEe) Baytron® P E
E. REBidEHR/E 3000rpn Faeds 30 Fregm RS EEFR
(Convac ##&##EAMI), £ 10 2 eHE2FRALYETF. IHRE
EMARBAE 1L0CH ERIR LTI 5 04, €35 Baytron® Efe X 4t
EWE&EEH 150nn,

5. 2 &4 ME KA

BHRARABRKEEEERARTAMNEAZ L, ATHEHNA
AAAREE (Edwards ) AW B AAT L4 (Braun) A XS, FEAH
5@ TFTHANE—REITEAR lon FhKY 10mm K4 ehRATER
AL Ap=100pa WEDTEHHAIARL A SHE#EA 30 F Ca
E#= 200nm Ag B. Ca MR ANMRERE 10A/sec, Ag HHRARRER
BER 20A/sec.

6. OLED &) & 4E

AHMLED ¢ AR EHFEAEETELRR., EREET IT0 G
M, AHREETLEEM. £4] OLED 4 Af LB A ARESLAN
(A BLE. WHREAAHA LG —E (ECE C30809E) A@. dAEBK
AR ELSFELTRE 300 BF. ACERFZEGFEANEL
1%, REARAXRBH %, HHEITF (Sentronic CDI-PDA) M F+
BA A (BL) 9k#0A. AAHLEH (LS 100 Minolta) REFLA
JE. P& OLED RAEAFEHANAEWHES THAT.

#X:

EA4RALE, THRRAMB LN, £ 12VH, RAFER 1. 34/c’,
AR 180cd/m’ (/& 12V FHHE: n=0.014cd/A). L E LA E
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(B 3) i+ B4 F5 CIE &4 4F: x=0.28, y=0.31, FE/LE FsbiE
wFEHE S, LAXAAZNGE.
B 3: dEAE 20 FHGRB LN E.

FHH 21:

Ml 13 FKAFAARE AL A TR A %AE 4 OLED &84 F ¢ 5 4t
KER K., BUERBFTETEAS 20 SBULE, RTTFHFE 4 &
VA 91

4, ZATEH#HAE

BAEEHY 13 PHEASRLODERATFTE (Lwth) ¥, TRIE
%k (Millipore HV, 0.45um), FERE 9K AT IR4E Baytron® P &
. REEATAEZHTANEATHRSERE 600rpn Taedt 30 £ égut i
kAE EEF® (K. Suss RC-13 A M). XHREHEHMK
B 1I0CH MM ETIR S 94, €3 Baytron®ERAHNENYIEE
BA 150nm,

gX:

A4 Kk, TARNILRELKL, £ 11.8V i, SRAREAR
300mA/cm?, HER 260cd/m® (A 11.8V Ty F: nm=0.087cd/A).
he B RS E Y FTAl CIE 44 x=0.29, y=0.31. B&LE
BuiigFEHBEE, BEAALERGE,

LB 22:

MEHH 12 FFGREBERALAGESWHES OLED &M+ HRH
R E (OLED-a) BiX. H T, RKELE5 2mol%dy (RHE-N-T
REITAE)- R (EE-2-mT) A4RERGG LK & OLED &4 (OLED-
b)., EBHFEMEEREAMEE (2nol%) & Ir Bé&M.
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W y | eH1a
i
age
n Slr.
> e
anq CeHyy | . ,_ 2
¥ (KpE-N-TEER) - R

(FE-2-wbsz ) 44K

BRUEBFATET LA 20, BT THE 4 50040

da. vy LB 12 FRYGBRELLAGRSDEH L SR EHD

HWAEEZH®G 12 PAARAKRSHEBRATE (1wt%) ¥, T
%% (Millipore HV, 0.45um), F4&H 5% & -F 184 Baytron® P E
L. RAEBELALEANHENTIRSEEA 400rpn Faedt 30 Hegutia
kA% EEF®E (K. Suss RC-13 #HAFI). IHAELEAHBR
BAIICHEHRETIR S 24F. 3 Baytron®@EMmEA HENLE
B A 150nm,

4b. KAWL R H KK EHRE

# 69.5g (179.1ymol W EH AT HE LT ) W EH o 2. 4ng
(3.4umol) & (KRBE-N-TEER) - N (XA -2-wrT ) 2 KRR
£ 28.69g BAFP. LR FER (Millipore HV, 0.45um), HiEHEH
AAET Y Baytron® P B b, REifid4Ed&E 200rpn Faed 30
PegatiEl kAR EEF R (K. Siss RC-13 &4 AHM). £ 10 £
BHFET. AHBRENEMREL LL0CH LM ETER 5 54
@4 Baytron® EAe X 4 E#9 % & & A 150nm.

do KB 20 b AFE, R4 da fo 4b & F e E i M) OLED-a He
OLED-b BT R A RBRRELEEH SRR,

g X:

A& OLED-a WML T, — B8 4V sk THMNI LKL L, RA
OLED-b 89 A FRAL SVA LA TRAMESHKE L, £ 12VH, &
Ao BB 5 & 85mA/cn’ #= 170cd/m® (OLED-a ) ¥AZ 500mA/cm’ A=
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110cd/m* (OLED-b) (& 12V T &y %£: n=0.2cd/A (OLED-a ) #=
n=0. 022cd/A (OLED-b)). W & B KA #EHF H F5 CIE & 245
x=0. 38, y=0.44 (OLED-a), ¥AZ% x=0.35, y=0.34 (OLED-b).

B WEAFI BT, 1 BRAHHENREES I REAWERED
4 RS K45 T EA #é9 OLED, #{4e, OLED-a &I T bt OLED-b & 10
XL &

£ 23: BEX C-1 HLERLRESSH (Ar'=2,7- (9,9-—F
FE) FE, RR=3TXk, L=2-FFf[b]E%-2-K-7"% (bthpy)) &
AR

WAH KXY 2nol%ty BT e R et (KHB-N-TEAE
M) R-2,7-(9,9-—EFX) % (Mw=48700 (D=2.3); 2280mg),
(bthpy),Ir (u—C1),Ir (bthpy), (1lldmg) FoBkBi4h (24.Tmg) ARK
ABETA 1,2-—H.2%k (160nl) fo B (30ml) #9REHF ABERK
Fhedk 40.5 DoF, dokb] 2-a ERAE, PHAHIERR/TFE(1:1)
bR, AMESRELE. KRBT 1780mg HHERFEBK, €
AEUWHNTALATRAHLER K.

BeA-dh A ;i@ it 'H NMR 3% Rk #3b 47,

WE LK A, n=012nm,

EHH 24: BABX A o B-1-6 HERLANLERARED
(Arl= 2,7- (9, 9"‘:—-‘}-%%) %ga R* = EJEv L= Z—K'ﬁ' [b] ‘g“}}—
2-R&-w72 (bthpy)) #9484
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HBEHERIWA 97.5 (A) :2.5(B-1-6) & 2,7- (9,9-—EF
RB)FREA A F 3,5-HEGEABREOGKRBGE-N-TEPBET B-1-6
M AEMBE HBEKEEYH (Mw=119400 ( D=3.43)) ( 1650mg ),
(bthpy) It (u-C1),Ir (bthpy), (110mg), F=F B4 (9mg) &£ R AA
B FTARS (100ml) e FEf (2.501) RSB FAGRTm#H 21
bat. deisl 23 ARERE, FHEAR/TFE (1:2) YHR
T, AMEGSRGHE. KIFT 1430mg L REEEAR, A UV T
FTAETERANOEL L.

Fe A~ 694 )@ i 'H NMR 5% sk #t 47,

F#6]25: RABXANSHEZLAAEX B-I-6 EZLLET
MU EBERELSY (Ar'= 2,7- (9, 9-—EFX) TR 2,5-—TF
A1, 3.410% ==, R'= &K, L=2-K5 [b]E"%-2-FX vtz (bthpy))
Y A B,

?aHts
. =N, L
—N \.'r.'
OOF +OA-OF o
(> o a
HeCs™ cH,

A A B-L6
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WA HERIMA 15 (A-1) 123 (A-2) :2 (B-I-6) #5 2,7- (9, 9-
ZEFE) HET AL, —XKAME ek # T A-2 Fo 3, S-HREH KBS
MARBE-N-TEEEET B-I-6 WA RTBRA=ZTLEREY

( Mw=67000 ( D=2.17 )) ( 300mg ), (bthpy),Ir(u—Cl),Ir(bthpy),
(16.9mg ), F=FE4 (1l.4mg) AREXAB FTARYS (20ml) fo FHE
(1ml) RSB FERDR TR 15 JiF., kb 23 RESLE,

KT 163mg HHFERFERKR, & WWITTFETRANLER
*.

Foa- A miE it 'H NMR %0k ki 4T,

R K A% (A,,.=399mm); A, ,.,=619nm.

kB 26: BX C-1 HREFHFLRSY (Ar'= 2,5- (1-ZR T
X)) BXE, R'=THX, L=FKE-2-%% (ppy)) ¥4 &

3% 200mg 494 K4 Smol%éy KA K -N-T K T ik fe ik i X H ¢ i
B A 4 ( Mw=18200 ; D=1.99 ), 25.6mg ( 0.024mmol ) &
(ppy) ,Ir (u—C1),Ir (ppy), #= 3mg & F 844 (0. 055mmol ) /& Iml &9 F
BiAe 20nl HRGH RS T mE., EOATHREGFETEZ 9
oub. AREERG 23 ERAEZE, KMAT 130mg ¥EH (FEH
).

FHAEUVIT (366nm) TEETHRAWNZTELA.

Bt At B AE A2 3 A 'H NMR (400MHz, £ CDC1,/TMS ¥, 25T)
#47.

MK S (A, ~446mm); A, ,,=580nm,

% 27: AKX C-3 HREFRALRESS (Ar'=2,5- (1,4-=F
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) BXEE, R=Fi&, L=4-K-FXE-2-%% (fpp)) &K

F] . [F

7 ’ ‘ N
AN N~ ’
I~ Cotty A
SN, o \ P
O
CeHyy

¥ 600mg $94H K49 2mol%éy ¥ A T & B Bo AR 5% A H] 4 ek
2 A4 (Mw=22100 ; D=1.86), 28mg ( 0.024mmol ) #j (fpp),Ir (u-
C1),Ir(fpp), #= 2. Tmg &) F&E4h (0. 05mmol) A 1ml & F 84 30nl
HEHS @RS P, ERATHRAENFENMZ 26.5 )W,
ARBELAA2IEREZE, RBFT S1Sug 454 (FEHRK).

A UVIT (366nm) FEATRAKNZELN.

B0y R AE A4 R A 'H NMR (400MHz, #& CDC1,/TMS ¥, 25C)
MR S (A, =3620m); A, ..,=502nm, & B 3EERESHE
ARG K AL 4220,

4] 28:

P 23 A2 24 BARBREZAGRSHE 4EH OLED &M FH
KSR E R K. OLED £:#@i4R48 641 20 YT A kFE. AT
b, MEKLAHE 0.95m01% (xFHesl 1) K 1. 9mol% (*F s 2) ¥ (R
MA-N-TEAERE) - R (2-FXF bl ED-2-E-HE) &K
(bthpy),Ir (sal) 3R &g 46K 3 &9 #FF OLED 544,
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T 2H69/69 1L

H,C{ “CgH,,
» (bthpy),Ir (sal)
%X

£ 1% Rod | EL K4 | &4 BE | Bk BL HE
EapIY  BER | EHRE HEX EE 19 4
o )i 4 1

nm nm X y v mA/ cm’ cd/m* | cd/A
23 wE | 100 612 0.639 |0.323 |10.9 |20.0 130 0. 65
24 wE | 100 623 0.656 | 0.321 |9.5 8.2 98 1.2
24 ¥R |50 617 0.635 |0.319 |9.0 340 412 0. 12
s 1 | &5 | 100 615 0.510 | 0.287 {10.0 | 0.02 <« n.b.
2 | || 100 615 0.557 | 0.320 |10.0 | 0.08 «1 nb.

(n.b.=FEEMZ)

HRET, £ZOLED £AFTAREALANBARSHERT 5 EL
BEAGER, W, SREF, L BAAKRGSEIXEEREL
BRE., A, 2X2F, AEMEde I+ RAMETHREETEK
BITRMEABEANRAINBRAYRLIDERTHLT Ir REHEFE
FENERE. RERXZAHELSY (23, 24) ARLBEA S THE

PR (sl 1 F2) AR EH K.
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HAT R E (TR AGE)
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