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22, REFEAHZRI5-21 FPES —RYRARLS W, HiELATF AL’
Fo At TR E TUA TAFEXGEL:

OR

5 .y

RAFEMR X C-C X,

23v RERF|FR 15-22 FEYV—AYRKXARS Y, HEET n
#7710 - 5000, 4Ei% 20- 1000, X 34tk 40 - 500 e9Ad .

24, FIERERANER 1-23 PESV—RYBAILARS DY

10 Fik, HEETRARSNRARSH S (I11). 44 (I1). 4K (I1)

R4k (I11) wikBeS-hBns-.

25. RERAZK 24 HHEBRARLARS YT, A
FARASNRARSCWEEX E WK (I11) WARS RS

LPlr(p-Cl (L),
15 E

AR LAEEARABRI-3FEV—FPAHEGAL,
26, BREAFNER 1-23 PEV —AYBHEARKARSWREN
6 Rtk b R KA A PR ARG A ik,
27 B AARE, REATEL2AEY —FRERAZR1-23
20 WEV-—AHHARELARSHRENGREY.
28. REAER 27 HLEBEAAEE, RELATELAERE
AE.
29. AAMRIEARAIER 27T R 28 HERKEAARTTHLEELAAH
WA FFk, RELATRERABXAARERFAIEL 1-23 FES—
35 AHBARELARSBREMN RSN,
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B kAo X XA RK W
AR EQBELCAH TG ER

5 AERATBHAARELEALRRSY, HE A FiERE R4
HEAMELSHINRENERERSDNFBAHEN, FFREMY
WEFTERENEVCBEREABRETHEA.

FEAEMNARESGHHHHELATALCTFER, A A—RKRE
(LED), Kfagkdie, HA—NET, FHRAEBKKETFHEAE.

10 BRTUBERARBRENG K TFEANAKSDAEBNER
(Tang ¥ A, Appl. Phys. Lett. 1987, 51 913) vA%}, AT
ELEEXARETHYRESGY, PR (FXFXEL) (PPP), R (M2
ERBTHL) (PPV) #2-2,7- (%) (PF) (#ldo, A Kraft A,
Angew. Chem. Int. Ed. 1998, 37, 402).

15 AMEA—BEFPHALHEFTHLABIRALIERLE. R
M, BARAEMEGBEENLHELA (EL) ETFTHEZELETART
(25%) B|=FA¥F (15%) (EMBERIERF-ERFARBAR) 8
BERWLHRE, BARRIBELEETSTET ALSH. BALHK
MREREESFZERINABTALRY, FRAEFTHETUFHA 100

20 %, BAFARTFREN TREL.

B E, RTRAAERS, AesEL (EL) XELH dA M
LA EBLOWARY—ERSE. EEFANTHEAMER P TA
T

4k, XM

A

ERENE

FRIEBE

KK E

Wi

v EAE

T RR

fik &,

25

30

O 00 N ON A B N
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10 5M¥, 3#3EK.

E1-10 MR TRHEEAALEE. E 3-7 AT L8 L ATH.
WINTIAEERE (5) oo FHEE (6) TRNAATERMAIBZLE.

HEMBETREFRLAER, RGBT ERAHERGA,
BF—EXBRENMES. EREEGHATY, ELRE G AR,
AEEMZMBEEAME, GANELZRT A - LG4,

LED %8 % B A MR BB T FRATLRF % (CVD) kH &K,
AP HAABRELIRGEFTHEERREE. FRARRTEERY
BBBRLELSAN THRAERD AN FHH A KRGEEMAL LED. KA,
BRI AEATTPHRATARGE RGBT AR FT XA F H it
0. ERAET ik, Wi B4 (Hlimid) Fo TR RBGORF % (R
X, BRIREPR. £MEPRF) —REKEY, BAHACSNMEARGLD
BE, BENREEE LB PMXGREATYS. ATRESBESERNE
B RER, LAREHAB LI TAENRXE (Yang FA,
Appl. Phys. Lett. 1998, 72 (21), 2660; WO 99/54936).

CAHAREFFEABEMINBAI LED P RRZEHEAARE
MR, S TAKE EL REFHBEANGIBHATR - R (2-FKk
) A4k (I11) [(ppy),Ir (acac)lBeadh (SR BEBER) kil, N
T 19% 4% BL ##® (C. Adachi ¥ A, J.Appl.Phys. 2001, 90,
5048 ).

&S A, TRCLBHET CQERABEN (“hoTF7) Yax
AARE. — &, AZBTEARALGELERLY (Sl d8-RIK
4B (111) b HR4s (1) b)) BIATARTEL
M FERANLSTFEIRRGWER Y. wob, BB LB ETHLEN
Fol MUEA R BN b oy R A MG i kR R HAT (Hlde,
S. Lamansky, Organic Electronics 2001, 2, 53).

RiEGRTEAEXGERRI T XX T RA G TERKS
FEEBEESY, EMEHGRERY XKL, fEELRXEFRELA 0.1%
4 4Rk 4 EL 3% (J.C.Ostrowski A, Chem. Commun. 2002, 784-
785).

£ BEL R P &IKS T 5 AL SRR 69 8 828 F 69 it
BRALEMNGHEATE THEAAKRREYORIK, IR GKBALF
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GHFRGEH T S teFete/RB LA GESTLT AL (M A Baldo
% A, Pure Appl. Chem. 1999, 71 (11), 2095).

RIEBRBETHAAELERSDE RS WG AL AH. US 0015432
Al BRTRLERLSY, SNBH R - (Rabei) Ak
RoYWERREAS. MARSHTALHE, FELBRABTELH (RLM
B), SR TAGHFHES, AEBFEINRTHLY KA BAE.
R, RBAHGAEMHHRTEERLE X #EH.EP1 138 746A1
HETEIHEARTEERSY, EMTARAESAERALERSY, FA
MER: OFEANLEE, TRETEEGHM AR RERKEN A
Pebgs, FHREUTBRTEENGESG TR, shsh, b FRHAK
~ KRS, ARG EEAMZTARYGRESY, X TFRTH
ARFEERGEBEFZRAG, V0 01/96454 Al HETAFHREL
B AAHEBERSWER, SMTUASH AL RRASY.

HATAEAFEAHEAKREYES LED, s TS AIHEREH
B BeER PR Fikm T A OLED %% (OLED=FAMEX KX —HE)
FERAHHIEFR R RKFFIARBLRSDEAH A AL
AXEEK.

Hsh, B&RZRBESAEAESI e LiE LED P8 K H4AMHH B
BEHUABERY XK RGELANRLRSD.

LE, GEAMEA-RBRE, FAHOGANGFEEHBFORA
BEHOEFRY, A LERARIA TEAIEREZLES LT LE
BT EREFARAASARAE.

EARTFRAANEA-_MEFLOAGEIATREREE. §
GBI =FHRELE, FERBEYMERSGKTE, XARD
BIERSZARE, HleB Ak ARSE. AA-BFTEAGE,
LEiAL 400-800mm A RTILAERBEALAEREERDHINL
.

BHEMAERREAE KSR RER, B MERATRE
HEKEHEHA (A9) $HRA WM. B2, AHAGE, REX
A—BEEH, BRAEXHEHRAERAGETHLT B, ARK
BAAREHEBMAEAN GBI ES. EHFXIHNTH, EFRE
TABAZILIMNEZ R E4EIE, G308 HREAE,
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KRV TRy femTaERS (i EP-A 1 182 244), R+,
EMEAEATRAEYHLBLARIERY, BAALEARLHAER
FHEL (KGR REN) ESEPHRBRAPHFXRE. ZFH
TAE B PRERILS EREN (Flde, ATELETHRAS
B ) (US-A 6,447,934), BEEZPFegFextF RAEEFRAR
RIRE G| A

CBRAEATAFELBEAGESY, AR TRXARIHEFLFE
ASHULEIBESRIHANGERGHEAAZRE. BRARELA
MR RRA T, BEARETHZEEIL(Kido FA, Applied Physics
Letters 1995, 67 (16), 2281). A#BLHHAT, o FHRLITEH
RANEEMETHLE. £Rf/REH, ERAFAKRBRIUEK
YA

BAEMAASGRBFLA R —FEHEE, FiBNELMGRA
SH “ETEN, FEEAHARERRIRTALZE, XFETHE
LERBYEL -BFERMAAHEHE L,

AN F I OAREMN - REREFTTHELE I H Al R
R HE, BARASHEMERAS, SNELHTALTEAARR
- B E R,

BAHIE, AXHPIULBET AR WG 6205 K Mk
A £ o o B A-B1-F -

Lee ¥ A, Applied Physics Letters 2001, 79 (3), 308 ik
TAAME=wk, PEE-ZLHAEFREAMREAGERY, EALE
A —mEEEHNOR. BHEHBMAE 0.071cd/A, THELERFEF
¥EY, LARKHYAEEAARERETTRERGRELIN LA
B BIME (12V -4, 20V XK G & ). Zhan F A, Synthetic Metals
2001, 124, 323 BEMETAE LA AEDEAHERY, ©
ABERMTEMOR (RFBERENEFRRSMWAMNE). ST
FRERZE 0.01%, AA 11V B EA AR B AL LB
HREG S ALY (23. ToA/cn’, & 19V F). & FEMGKBEEA
RAABEH O A-LE-TEHE, THAMANFHITEATFILE
.

F—AHBHARB{EHOAFRD D ERN TG EASKHEM

37



03818435. 4 o P E5/69W

10

15

20

. SMAREREREYRELALRY, vl ERELEH (EXE
NEFREREE) PR FARKNELEH.

AARHHR, ACLAA, LA FHISAES—FAEMR
EBEUHEXLBERSMNBEARSHESAEEXHNEHR, flE L
i LED ¥, #FBHTFULERY L.

AEXARARFALEATHGTFLSF ES —F A ML
BALRERASHHHRAREY.

EXZAY, AEARES DY I/ TURALTLLESFOLE
., EZHFPHRYERKEN TFRIFOOLTRATFIHEAA A,
Eb, EAXFHEEKENRSY, LARAAZ LR IHANRED,
AR,

REAZPHHLLEERS WA AR EHY, AKX FAREMN
AXEHATTARRESFENBUEABRLLERASWHEME, 2
FRRCUAH L KEEPREARTEIILE.

RELALAGBALERSOHETT AL, FELOHERE
Bk - Hldefe OLED b, R, SMNETABERAMEL RE KL,

CMRERSABHE Y —ABAK L EHRSGGE) —HEELE
BEASHEFHALRESY, L Pk L' ATHAATRFXN I-
XXIXc + &4 3% 7T:

R R R s
/N s\, — )
N== \ / N= N
R R
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S
L
. N

HO R

R

R
R R
XXV
SR oA 1 M
° . . M R . R

N
HO
XXVIi XXVila XXvii
&w
XxXviib XXViic XXIXa
0 v o)
'Q{_/(o %o
R i .
XXIXb
XXiXc

RAEAMBAXRKRE G, Mtk ik wH, F, CF;, KM X X4 C,-C,))-
Sk, BRI CC,- AL, FHIBEK C-Cr B ERRN C-Cy\y
s FREAF/RAEF S-IAKCRTFREHGR. Bfosirey 1-3 4
FRRFigiribak C-C RERNKRYEFEAEA, /XA TEHK
HEMN. FHFLRALRMY C-C K, KBR I C-C,RAL
BEA, RA, AA, £, RARX, —REAKEL, FEAKEA, =F
EBASIBREFEARLE, SATREABEIAFTEARE, AP RART

10 C-Cy, FEEATCC,~FE, F
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Ar A AR BBRKGERL, BHEEXK, 2EX, 2E9KF
EXZ F S 5 M

ERELALZAGHBALERS YT, L' TR EIHGAS,
HAHEEMBEZ —TARAXIMBEBET T4, KEFTALEERE(T

s XARARRBA) ARMEABTIHE, IFTURRSWREAGAS.

AREAXAGBALERSY T, L' A AR ILAQGHST X
HEGES.

EAKXPAYRERETEF, EREXLXAYBRARKERSY T
B L R egay.

10 E545FSBRAAHEAT, AR RAEE EEBERMAER
BAETL PHERI EHRARBALVNORALRRSDTH LA
MIGAE AR X EEENRYG HRTFHOLEREH., LAAZ KRR
Efe R R G R RS RANFTAEIE. HRAMHALERN T
KL AL, EMEETERE.

15 ALPULERETBBEALERSY, C2REX A fo B-1 X A
FoB-I1 W EX P ARAAEX CH D oG&EH:

2
L

—

I et

-EAF—?—AE“—}- 'f;
T ey
A B-Ia B-I1

Lz S M-L’-{—-A,J—-]-n—L'——M il Lzl C

L2 M-—-L‘—{( A, AF)};LL—-M o 1_2!

4

x b
20 AI‘l\ AIZ# ArUi#Bﬁ]ﬁ.FFF‘-]é@, ﬁﬁb&i%iﬁ‘&iﬁ%ﬁ C]"Cgo'
HEABRNKY C—Cp-FREAR/ZER S-IAKRCRFAEAR. R
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e P8 1 -3 ANFRBFHERIEK C-C-RERRGEFELE,

LA’ ZARIALE, A

L'BEA LESSN 22—, A&HXB-II. C#&= D &HRLT, A4
1EEZX—-RFEANFAENE -4 H, F, CF,, &BX X4 C-Cy
R, ZER AL C-C,- AR, Fiibik C-C X BRARE C,~Cym
FREAF/ZBEH 5-9AKC RETFRLaR. Efsmtdey 1-3 4
AR FHEEE C-C REARKRGEFRETITALN, Fo/RHK
KHREN, FrRALRLANLN C-C KL, KMX XKL C-Cy5K
FEBE, RE, A, &4, RERKE, —RERE, FEAL,
ZHFERRABIRFTERREAAHR, XRBREBREIXTEEETALH,
-ﬁ-‘f’%iiﬁ‘ Cl_CZO_%gv %zﬁiiﬁ‘ Cs“Czo"%i, %"

5%, VEAAESSFLRAWGENLZ—, RFHANMELE
Bobtk 33 - RiEEE (REAREEF A4 E) -4 H, F, CF,
KR I C-C- i, KR I C-Cy AR, FERM8 C—Cy
BREABARY C-Cp-FREAF/IEHR S-INMKCRTFZAHR. K
Fori b eg 1-3 ARERTFHERRE C-CRARRHEFLEL
R, Ao/ RBEBRIH. FLRALXLAL C-CRE, &4
REM C-C - mEEEE, RE, ME, RE, REARE, AR
A, FERE, —FEARASIRFERETAH, XBREERERF
EEEAER, RPRERT C-C R, FEETFC-C-FX, B
REEBOAARBAEX I - XXIX F ARt d{L E.

Bedk L' e L' A4 5 X &S0 5 M,

MEA74k (I11), 44 (11), 4K (I1), 4 (III) 4k (III),

n AT 3-10000 &%,

zRZ T 0-3 K, fo

Sp ZHIBA, LERAMAIN C,C,—EREXEAXLARA
R EfFmde) 1-3 AMMERTY C-C—RBRAELT, C-CHp
FREAA/ZREA S-IAKRCETREAR. RfAFH 1-3 4
RERTFHEEFEET, KA C,C,  BREBREATK C,-C,-Ri
A oBBRYEAKC-CrBREARBBEEAR C,-C R E —RBEL
G,

EXRERAF, BX D BANRI Ar'Fo A’ EXRRWUFHRT 4
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AXH. RBBAIKARASAGEZ LA Ar'-Fo-Ar'- L R4,
BERVETUASH 0.1-99. 9% G242 FHETL L A-Ar'-F 0.1-
99. 9% B LS EFRNEL LA -Ar'-, WRAAAFFHEAEZ 100%.
ERSGH P YA EE LA -Ar'-Fo-Ar’ - EHE 1.

5 PREZEAB-Ta TH A’ A EETEEA A T8 AC' AR,
RIAF BT A LA RGRERALAGBEALERSHSHEX A f2 B-Tb

HEEF T
T

L

z

A B-Ib

10 AP Arl, LY LY MAproz B EE4 L,

NFAREARMN, ©FEX A o B-1, Bf B-Ia #= B-Ib, K B-II
MESEANREBERALAGRESDETUALEALAHAEX A IR R
#70, REBAHIRALA, FEAX A HEIHFEALALFEX B-1, B
B-Ia #= B-Ib & B-1I #§ ¥ 7T,

15 s, REPAARKRAETGASAEX A fo B-Ia. A Fu B-Ib X A
FaB-11 4 FE 2 AREABAXCRD HEMUFHFLERELY,
xY,

At A R A RARARE W, Stk wik HAFX XX
Fa XXXI 69350, #FX XXXII - XXXIV XK. BEEXFH LT/

20 HALF X XXXV - XXXXXIV 8§ # 3 Fe / AL F X XXXXXV - XXXXXXIII 6§
.,
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A&

REZABXARF 8, stk sibkw 0, F, CF;, &KMXEHAC,-C,y-
A, HMXERCC,RAE, Fikiik C—-C, bR IRAKE C—Cy—
X AF/REH S-IANAKCRFHhEgR. APAFH 1-3 4
K BFeiEik b C-C,-REARRGEFRAED, o/ AATEHE
RINH, FrRALKXERANCCp A, KERIWA C-CpREEK
A, fUL, AL, £, RERE, —REARE, FERE, —FX
FESRFERRL, AEATRABEIFEEE, AT RERF C,—Cy-
RE, FREFTCC,FE, &

L'Ae L' RABFIXTEY, FEREAALAESL, M, n, z f Sp £
-

SMAREKERALAFEX A A B-Ia. AfB-Ib R AMB-IIHE
ZRARBAEXCRD WLEHYBLLRRESD,

HxF

Ar'. Ar' o AP RARRI R AR 4, bk bk ik g HF X XXX
Fa XXXI ¢9eZwp 37, 43X XXXII - XXXIV 9%, BEAHE A e/
AL F X, XXXXXVI - XXXXXX &9 4 7T:

R o/—ho
T
XXX 2001
R R
R R R "R R R
XXX o0V

XXX
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XX

REF ERSLZ—,
M A& T4k (I1), 4k (I11), 44 (11), H4 (II1),
s n & 5-500 &5 8,
z i1 -3 K, Fo
Sp &7 CCBRAAAK CCERERRK C,-C-BRE—
BB,
CMEALRKKERSALE TH AKX A FoB-1-1 8] B-1-6 K A F=
10 B-II-13%)B-1I-4 ¢+ EH L ARLABKX C-1. C-2 & C-3 & D-1.
D-2 X D-3 84 MBS RR AW

A L’o, ‘o"‘
'lri m—
\N- \ /
; y O —\ />+ N
R® R® Ir
S
B-1-1
B-1-2
. s \__ s __
\_/ \—7 Ve
l’ tN
Jr ”
v g
L L L\ 'L
B-1-3 B-14

48



03818435. 4 oM P E16/69m

BIL3 B4

49



03818435. 4 oM P FE17/69m

¥
At A TR ATFRAITHEL:

50



03818435. 4 oM P E18/69m

AR TRATAZIPHELT:
OR?
Ne
OR?
LEAT&ATHZPQERAK:
s ' _
-0 . C OO
~ 0
CN

51

10



03818435. 4 oM P E19/69m

10

15

20

25

R AT+ K,

RATFTEFEA2-TZRATK,

RAFTFTEFRTE,

RAFTFEAMRETE,

RETFEPEE,

RO AT H, SM3R EA C—CpRAREMH XA C-C, AR,

Z %% CH, 3 C=0 X H, #

n BA Ei&4 .
AREPHKERAFTEY, LA LV ALEATEATHAIFHR

CN

RBALAHFHRRARODARLESE AT ELHA.

FH %55 AFB (VAT BAFTEX B-1 (¥ B-Ia & B-Ib) K B-II
$a F ik o8 X, B-I1-1 3} B-1-5 & B-I-6 & B-II-1 3| B-11-4) #
EHE p, H op AT 3-10000 sk, HKikKRT 5-5000 ERHE
o A A2 B TRARAW., UARBHBXILMRSFERSHY. ARS
WP EEEAREEH R RN, FEEA A BT RETAR 0-
99.9%, 4% 75.0-99.9% RSB THEL LT EHHLAN,
FHEEABMETLRETR 0.1-100%, 4Kk 0.1-25%, WRRAER
HEeoREHERZE 100%.

AAEAP, ALEBETL. L A AR AC PHAAEA R
AX RS AN RALATTUARBARRRAY, BTAAZLETZ
—K AR RKTRE .

EFENEOFRTEHEXPR » FeEE (LAHELLE)
&%ﬁiﬁﬁ#*ﬁ&i,Wé¥ﬁ%mﬁﬁi?u&&%£@ﬂﬂ
AR FE 2.
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ERBEALVAGBLERRESHHREA L, RAFLLEERSH
Bz y ik L i, pleA Bl A@EX C. C-1, C-2. C-3 & D. D-1. D-
) % D-3 HEMHBREILAHBELROHOELT, AaWREE
Hikik H AL, LRAAAREAMAHR, HiAsAEXAFBNE
EEAHBREBEREAARARSHGHLT.

A—AREHEAFTET, BREALAYRALRRGNECH
WREAESHALEKEAT, ENEAAZGAR, AXFTOHRAL
HUREBEBRALE; REALAHFAALERS D AR KRR
AELOSAABKSARERRENIA (M), EARNERRTHE
DR RR AN ARERARS DG4 TRAERRE HHAEL
RAERBN KRS HRAYER.

AARHFERE, RICEBEA, RTARMEERG—FREH
BALERAWABAAN, ERALRRSWEARIATRFT
k. EAGXFBLEBUAERY XL,

BRIEALAHIHBRLREDET LHARIEZARESY.

AT EFRE, RERALPAHLARSGWAL AT HEANR
EERBEALVAGRARLODHBTLL. REAXAGEAARSY
AEESHERHNBTREESTH, BEHEREBRALAGHAR
LA LBASINRTES.

AEPERTELARESY, RELTFEMNEA RIS SH
By —FARAEEEGLERAY, AT REAARREAL S
Y R N TR L DEY Y X LEy YRR B AL

AAEAT, 2RAREOWHIATURZLAFRATS R
W, AR THROEERENS TREFGEABATIESZA A,
HiEA XA ERKEGRLSY, LARATLSARIAGRGAHR
K% 6 .

BEAZBHALTE R LR EHAY, EXENY, XRAHRE
MAEXEHRAFTTALARREHMNERNKSLE RIS HeEH
B, EFRARSHHEKRFEFEITRIMLEL,

BEAZVHAARSHEFTLEERL, FELLHAMEK
%, ¥4/ OLED . R, CNEHKFGATARE AHLL.

BREALAHEARSOHR LSO, EXLAT, gk
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b2 IeiBit EMRIE CIE 1931 89 & E AW (Commission Internationale
de 1I’Eclairage) PHRELEMRAA KL, RELHF x TURHA
0.20-0.46 844, mb x £%, MELF y Tl LA 0.20-0. 46 694d.
EAEWE, k& k, GARAMRE CIE 1931 HEXB TAAR
s ARG AR x=0.3340. 13 Fe y=0. 33£0. 13 MR Y REATHALIRX
Gék, LF x f2y b3 T A KT 0.20-0. 46 AR R KR &
B, FRATFTHALFGERTEHRELMEER. LARANE, AKX
A E RES WA SIRE CIE 1931 HEEBFTHMELIMARNG
K, Fd, BAFx LA 0.28-0.38 ¥4, b x X, RELHEy R
10 A 0.28-0.38 #41#.

AXRERAY, AHOARLERIAN R AF—F R EHAEMNH
BHWGLEROMUBAGES, EEHHEATRILR, CHAH
ATRAREGE LG ERE, LLAKLY. ERNEFWRELE.
BefBeWARAGMERS, REBRARALERLEERG EN

15 EFAREHRSE.

AERRETBEEAESY, EFTUHARKKRRE QR —F K
3L ERASPAEMAERETHIETHGR.

eMAEAERZEAEX (Ia) R (Ib) HEAGEARESY:

L2 prnmon M—-Li-—[—- Ar‘—}n—LL'M it Lzz (1a)

L? pams M—-’LL[(Ar',AF)-};LL_M.... L (Ib),
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A AT R RBBRARGERE ST (11a) K (IIb), EHK
Xh®7 (1Ic), EHRAEA (11d), B_AFHFHEELA (1le),
ARG ESL (1If), BoEFEXEA (1g) REWEELFT
(11h) d 48 7T:
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Bk L' Fe L' A¥4A 7 XG5 M,
MAF4 (I11), 44 (II), 4Kk (I1), &4 (III),
5 n &F 3-10000, 4k 10-5000, A48k 20-1000, FALHRE
Hik 40— 500 & A,
z KT 0-3 698K, F
REMAXARGEAR, Hapbgishik= 0, F, CF, ZMXL
#C-Cp-tn i, BERIMHFELS RIS RML C,-Cp K, KMX
10 46 C—Cp— B A, Eikiik C—C\ - REBARY C-C\-F X ¥ A/
REHF S-IAKCREFRLR. AP Fe 1-3 ARKERTHHE
i C—C\RARKRNEFAEA, /RATFTRBEXIL. o
AR A B C-C— R, BRI C-C LKL, KX, A
X, &%, REARE, —REAL, FEEE, —FERREAIKFE
15 AR, REATREAREIFTAREK, XAPRELkT C-C KA, FE
A7 C—Cp-F A
AEX (Ia) fo (Ib) AR TXYF, n RIFEXL LAY TFHK,
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BAXARSGVWAREELFEREESH.
EELETCRAAMKALT, ERERAZE LHEBERBA LR
Bek B0 L X L il H, RAFARBERLACGSELLERSY T
L' B modhid HR Al ke) H RF& LidddH, LA HRE
s BRAGEEALE A BRALERALN T AR XA,
CMEALA KR BLAAKX (Ia-1), (Ia-2), (Ib-1), (Ib-2),
(Ia-3) & (Ib-3) KM EAARESH:

K P\N 2
L2 /ll’< - =N /lr/L
o A= 0”7 L
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% C,—C,— X, #

n, Arl, At L' EA Lif4 3L,

AAEAF, X (Ib-1). (Ib=2) Fu (Ib-3) #BIANE Ar'
Fo AT R AR W HHERT A IH. REBXRAAI AW EL LT
Ar'-Fo-Ar'-# R, ERARPWBTUSH 0.1-99. % ETLEE
WEZE A0 0.1-99. 9% TR G ET L T-Ar"-, BTRAE
BHEGERL100%. ERESVPHHAAEL LA -Fo-Ar-0 %
# R n,

AERRKEFREL T TUARBR KRR 6 TR —F XS 4 &K
AMApra iR T THGEAARSY.

CMAREKERZLSH n AEX (Ic-1)F (1d) K (Ic-1). (Ic-2)
Fo (Id) HEZEAGEARESY:

R S SVE

(Ic-1) (Ic-2)
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10 At RE)F Ar', &7k h (I1a) - (11q) P& &
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Bk L fo L' AELF5 XSE5E2RM,

MA&T4k (111), 48 (11), 4K (I1), K4k (II1),

n & 3-10000, 4£i& 10-5000, A4k 20-1000, FA
Kk 40 - 500 o983k,

zRT1-3W%E, Fo

REMBAERFAGER, BgikirH, F, (F, ZBRXL
1 C—Cpit K, REXIAFSHRALRLRN C-Cp ki, KHK
XA C=Cp A, MK C—C R AR C—Cp-F X FFn/
KB S-IANAKRCETFhithR. EfhFeg 1-3 ARERTHHE
B C-C MEARRGRFTREL, F/AEATREXIL, K5
RS R C-Cp B, EMREAMC-C,RAEEKE, X, o
A ARE, RERE, —RERE, FEAREA, —FEREIRFE
B, RATREREIFTRERE, EPREERF C-Crki, FX
& C,—Cp—F 4.

CMELAKEEZSLH n AEKX (Ic-1) #= (Id-1) HEHEET
HEAAREY:
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(Ic-1) (1d-1)

HF

R AFEBRIL CC i, REKBRRIGHESALISL
ﬁ/m C1’C22"%£’ Fa

n, Ar'fe L* B B 43,

FHEET (Ic) o (1d) (HF (Ic) AR TEATHEKX (Ic-1)
A (Ic-1) = (Ic-2), ® (Id) AF+EX (Id) & (I1d-1)) & &K
A n, n &7 3-10000, 5% 10-5000, AL H4Eik 20-1000, EL K
ik 40-500 W%, EALAY, n EXAERELL AL,
RAARERLAGEARSDEBRELARRAESA.

FE3A (Ic) Ao (Id) TAXH®R.,. ARBEHXIALRARLIH
EESHT. ARAPHELLANEHRAL AN, 14T (Ic)
MESRETAZE 0.1-99.9%, 48k 75.0-99.9% ARSHTHT
AP ANERARAN, EELA (1) GERETUR 0.1-100%,
#ik 0.1-25%, WRAZAF TR FHEREL 100%. ARAGE
AFTEF, ARSDTHEELANERAXAN, TE1ET (1d)
HE>RETAE 0. 01-15%, 4% 0.01-10%, LRk 0. 01-5%; »A
ERBEALAGEAE SOOI BRE LA FTETH T L LHEHK
AERW, THEEA (Ic) HaoREHBAAEME 85-99.9%, 4K
# 90-99.99%, AL 95-99.99%, FIHNRRAEAFETLEE
HEFRR 100%, TENILSRKERAW AN EALEGHKE
(mol%).

EREAEAHEARS O KR ETHAFTEP, L ATHART
WA R RS AR TS
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AEPAGRAERERATERLYT Ar' Fo A LIRS FFRT
HFEXGEAHRERL AR LR AR H:

ao g

HF
R A T&RMR I C-Cp k.
AXEWRS, Er&ETL, L, Ar'. Al S A P AA LA R
AXBELHGAREATTUARABARXRRY, AR AXEETZ—
15 HAETARMHARXFFEY.
EFENOARTEGEXT A FRLHEE (LEHEEE) £
REAK—FHLE, FEEAZYELAITUARET L EMRALRRAY
¥ 7.
ARFERALAGEARSHGRE (KR4 E) £, AL
0 4 ERAHBEERALREE, PlERLAEX(Ta)RX(Ib)K(Ia-1),
(Ia-2), (Ia-3), (Ib=1), (Ib-2) &K (Ib-3) & HHREKEKNA
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HEAARSGHEGELT, RABRETHEHK H RFE, LAKEX
XA, PliwhkdFAEX (Ic) M (1d) HEXZLALHREBEALSA
HEARSHEGHEALT.

GEHERO W IHPE—FAREFAAEMELERGHLLERS
AR RE BRI LHBIA—FHASHBALERLSHIARKREG
EREHFXAHFN, FoR B —FrRGAL RS I
A -BRTE—FREFLERSVHFRUIIEFTT R IHANK
AH, AR TRELALXAGLAARSY.

XTARNA LR IBEOAGTEATI L ANREBERLNNES S
BlkFHA. Hlde, WRIAFLEERG I/ LA X ERZEHLNIK
RAMELSN, RAARGEIRZE—FR S Aot T4
PR EE., —FoHARBELARFTIA/ANBERA, 0 H
— oA R SR BEA WAL,

F—Fd, RHIIBEEALERANKRLS DG E SR ST
THR—HRIHREODHLERHL, BAHEIMHEALT, RAEH
BOLIK H LA D) — A X B A4k EL .

RERLAGFHRARLARSHEBRECSMNGLHLE (Hd
LEAAAE) RES. REXLAGHRARSHGEXHSAELRLAY
BB XA RABAF, REFRAF. H—F @, BT HLF U
b, RBALZARGEARSGHHEAHAAELEARAF. B 1 BF7T
REALZPHBARSHHAA LR LA E, B 3 EFTHREX
KPAHMKARGMEGHE, APRERFRALEREERHANET SR
AFWHTIY. F—F5d@, HhTR, B 2 FHETREFRINXA
W HG BRI

BREALXANBAREAARSHE T T HHREL, PPl bk
AKX, Bliefe OLED . R, EMEHEBEL ML (FARH)
MABEA. Rit, RERLXAEYFHAKLARSHHLE L XAA#
TREECHARLAAERLIR, ARBERE (LHL), L4448
BELTARE.

AEASP TR —FHERBEEALXVOBHRARL AR WG F
%, AP ARRAGRARS WS4 (II1). 44 (I1). 4K (II) X
4 (I11) #ikBedd, thikdk (111) wikEdd, LHEBEX B &7
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Sk fie o) B A~

(LAl (u-CD, (L),
E

A LUREAEESX,

BX E KRR BRSHTREFRTIAELEY, Loli§idh
HIENIAMEMNRSY, Pl —R TR/ RTHEPE5E (1) #,
AXZRTRARSE (1) —RBEHRSSF, Fid, SRE& L ANS
B S R EREEAESFARSTRLEN, AHEFHALE
6.

ABRAGRAEARSHALSAHEX A X (Ic) /X F BELEEA
TR RAH:

F

Ao X TRAEA ER A, Ar?, A W94 R Lk L 694 (HRigid
K B-Ta, B-Ib & (Id) &4 X ) HEMeyasd, BEFHEETAK (Ic)
Fo /X FHEBEFFoRp, afp BALELSN, KRBRAHRARS
BT ALESFFHALT AR SARFEEKX C R D X (Ia) & (Ib) &
X egiesk L gatdh, S HRAFRATAH.

B AR EAUAREFARXBALABERAEARSHETRLBZAAK
AW, LARNARSHONLFHTERRARRSITHLIREE
4%, LAKSENRE.

JEX#k, ¥4 S. Sprouse, K. A., King, P.J. Spellane, R.J.
Watts, J. Am. Chem. Soc. 1984, 106, 6647-6653, = WO 01/41512A1
TRETRINEARSDWSAR. RERSHGASREB LY Lk, ¥
40 T. Yamamoto ¥ A, J. Am. Chem. Soc. 1996, 118, 10389-10399,
T. Yamamoto ¥ A, Macromolecules 1992, 25, 1214-1223, #e
R.D.Miller, Macromolecules 1998, 31, 1099-1103 = FfiX &4 5 36 4]
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KA F X AT,

BRIERALZAGHALER S SR> T EHRAL SRS WAL
HELET, M TFRERY XK, EFA—AFTEELR, TAS
SR AR, ANABLEEYTRAKEAFFZHYITTFHE,

RERALAGEAREGCHRAREHABRYXER, EREHF
K FEBLEMNGRESDIATRAMEHKHEMHG RSP, B
HEMEBA—ANFRAELR, TAFIMSLEIERGKE.

REFEALAHBASIL LRSI EA THRAE: RE&D5
AERRASMAGEL>BLLERSGWENLTRES. KL, FFdHR
S FeBAGRKSTF ERESOVARGERBARZCEHET IS
¥ st Hhit42 (Noh # A, Journal of Chemical Physics 2003, 118
(6), 2853-2864).

AARTNHA, CEAR, RELALXVYAEAARSCWELHK NG
CHEMH5EREMH. BELAZAGGERXHAGRIELATENER
EXRAAELEGEAfFFELES. ENEFEEAKRKIEAS
ETEMEREFRAEATREOLA-CLE-FEEMFFREEARE=
BMEEH (EREANEREAHARE) FLUAZHEFLETER.

REXEAGHELREALESEAALLEZSAELLTHE. H
A MREAS LED. #A—BEF. BTBXRETE (L#, HENY
AE) LD o F AN FFRAT QRAEMH, AEFRAE, J 4
Mol B4z, ATRBHERERE, RALBHRETE (Hl=REAM,
ki, AFALEF), AFHABHNANRBERRBLEAKRBARE L
REZFHEREFTRFF.

BREXLZPHEAARSGOALES AL LAY, ki EFMN
AXA_BEHGEEXRAMHR, VlrAFLFNRAETENHRTR
B, AT EHRAR, A TELHRACEHLSGREFLERTE.

BREAEPGHAREARSHEA L RAHFHELXHAKRGE R
B ZFEREAY.

BigaFEAMEMAEK, ENARXTHEARE FHIETF
HERKGEALIBERE., ERSTEAMEAHHAT, 9 FIH
A2, MARRENRSG (HAFERE), XLFAILAEMIELGHYE
B. EREXLZAGHAIELARS DT, dTRAEMEERES L
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B, RESWIAZHRELHEE,

ik, REXLVYGEXBERGREET, AEALESEH
B, REFAF BRI B LIS “LTEL” (BEAHER
BEFRAEERATR ZRRR) Y&k, Ak, FitAMtkeR
BRI ZEFRLEARELEREGESR (LHAHEHER). B,
REALZ VGG ELREKERABFETAEETEREYEAHAGHTE
1 B 2t 360 b R B4R

ATHEHREISAMKIRELE, TURBEBELALAHX
RREHER, PlRELALAGHARS Y ERELALAGLCH
ARG WA/ BBRBEAEPHEAARS B R, Flio, R A LR
EBREARETELETAL, NARENGE, a Vo tdasy,
FARMBARAGMHAGERTRRBREY. BEXLZAYLLLE
SHYREEXFEATTURARAANG. l, SARBER 44
AW, LEAERSUMNRLEY, BALECRCBELRTRTLE
A Sh 6 BT R S

Wik, RAPARTROERBERALZAY—FHASHAHLELS D
FiRERL A —FREFEARS WO RS AR L RHEH
AXEH T HRAERGAE,

REEARELAL AN HELFEL LRSS DG RS, TSR
YHLZERR, AERBMENRELEERERREIZEHKL.

i, FEAAFELARERALAGE) —HBARLLRSY
MEHEAARE. RIBEBAKXAGHEASILARS WAL HH.

REAELPHHEALREARSDEAREIMHHGERAE kit
B TFTEALMMARABILAKRELET, AXKXHETRHECAS, Fr
M., RRAMARCTEBKSY AR S LB, ikt ty
SR TT A B,

AELPLTBEAARBEALPAY —F RS HBARSHARER
AAY—FREZFHEARSDHLRBH LB ELET.

AEARET BB HAERENEGOHELEE.

EMAKKERBKLALRE, RPEREAERAEAX ¢ hd i
A BT REDHEA:

71



03818435. 4 oM P 3E39/69m

¥
A Ao A bR Z AT A, FiRAaIRAKY C-Cy kA, CHO0H
5 R CCFh, RFE—RAFELRBIIRAY C,-C,-BREH C,—C,-
TFE, £ C,C-BRX, LAKKXTTR,

m &7 2-10000, 4Kk 55000 ¢ A%,

HEX CHRER LA EP-A 0 440 957 F= EP-A 0 339 340 ¥,
B4 R &4 -k 3 8 e 04 4 & 9 R iK 8k 48 /& EP—A 0 440 957 #= DE-A 42

10 11 459 #3%3).

REpRAra® FH K, Flteillid A R AR & E b Mgk ik
FHHIATHIRAIER., FTRORAAN, il —ARHA T
o, BT, REDERTEERH,, XEAFLEEX PR T, BH
CMGBMAARTMNYLEERESAFRELAHZ. BRI BEP-A 0 339 340

15 PHEE, SMEGELELRAE LS.
keGP B FR T HEEYHALF X C-a M ETLHEK:

2

o} Q
0] O
G-a
a
S L 4
m
EF
20 Ql *’ Qz &ﬁb&i%iﬁ:iv &ﬁ*ﬁﬁmﬁﬂ (CI—CIB) _ﬁ£7 %

i&( Cl_Clo )‘ﬁ&r i.—ﬁ- ( C]"'Cs )-Rga ( Cz-clz )—ﬁﬁi, 'f’tl‘i( Cz_Cg )
"%ﬁ"i, ( C3—C7 ) -%Rga %i&ﬁ:&gig e.oi, ( C7-015 ) ‘%Rg,
'ﬂfoﬁii" ( Cl_c4 ) "%£7 ( Cﬁ"'Clo ) _%£7 %ﬁiiﬁ%g’ ( Cl-Clg )

72



03818435. 4 oM 1 3E40/691

10

15

20

25

AKX, #hik (CC,) AKX, #lFREK, TAEX, EARK,
AAARK, X (CCy) AL, LEEHATUHE) —NHR
AR, Fo

m LA L&A,

FEFRTHR-3,4-(RZTE-1,2-—RE) R ELA KR
.
HTAMEERS, REDQKMEFETHIXLANET, RAERASR
¥.

REZAHRAEFRREGEAR, K RAKR, RTFEAAKRR
IARXRDRBRUBRLFRIC W ERXLHHARPLREIHEHFRGPA S
F. XEREBRFARBABITURLHEABRRALFLFRE L ET
REWEER, RirARBRBEFRLHGERSY.

RAELHEBRBROAETLAAREEHARLE T.

RERAETHRRG S FEMHRLE 1000- 2000000, L4tk
2000- 500000, RBRXEMGKRLAZETUHY, FleRELHEHR
FoRAKR, RERBEITC T E4E (HlEKF Houben-Veyl,
Methoden der organischen Chemie, % B20 #, Makromolekulare
Stoffe, % 2 #F% (1987), 1141 WA TF ).

REVBRR-—BEEDFPRABZTFHIRAATHRERR, &£
TARARBFRME T LR BRER LGRS,

i FEGZRETEREE T RENERESKLESFH —F
KENFTHERAEMSYW, R ERBBMBMAG ZEELBLSY, L
AR EX K69 =-1,3,5- (REEXEX) 4o

P
RATH, FRBEBRARGEEIDE,
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R® fo R 4ob e 5 3b K AR OHUR K (C,-Cy) K, RBR
7 (C-C) A, LAFR, 2E, EAXIARE, ETEA, #
TE, #TEIARTE, AFRAEREBRARY (C-C,) L, &
ik (C~C,) SEEBE- (C-C)-®E, tlTFRE-, ZAX-,
AEEA-RTEABE- (C-C) -KA, ATEHEEBBBNYF
. THAIKEL, Ks fEkibik (C-C,) i/ (C,-C,)
AR ARRGER- (C-C,) kA, £E- (C-C,) -m&. AKX,
X, RAREX.

EREAGERELEGBRREARII o L4 R LARERRE,
&, ARRE, &, RELPSE.

R fo RO AL AR 230 A R 405 B ARG FEEIER, XEART
.24, ERE. AREE. FTAE. CRE. ERARF/EAR
FELRRE =RARGEESIRL.

R ik EFH, (C-C) -RE, HlFX, TX, EARRAA
X, ETE, FTA, #TE, &RTH, AN

K Hie Mg s &Mk A US-A 4 923 774 , ATFEF
BAAK. —ARAERAS DS Hliel L8 F LG MARNL, Hld
ARABGALET, BAAHA=ZREEXELS % (Hoube-Weyl 4/1C,
14-102, Ullmann (4), 13, 135-148). KX 4B ERAH HRX
il F st 7 KB AL

BT REBASWEAIS, TAERBERARLEERFER (Hldond
ERAE S HHRSPHBX) kA LBEAAAH. —F &, €
MTARBEX K —FHXEHHEH, FHEGRSHLBMOELERN,
F—7E, TTUREAHEX K HREEZXAHRRALEMGERE
By Red.

EP-A 0 532 798 & T THHEREAFREREEHRGL L,

EFRBGOROWOHALT, REpbPTAEELRERA.

kM GAGELTFESERES AEHESE, HRESH Alg,
(q=8-% X #ok®4R ), Caq,, Al(qa),, Ga(qa), Kt H Ga(qa),O0R’,
Ca (g2) ,0COR® % Ga (qa),~0-Ca (qa), k& & 44, L+ R° AFERK
RABRKGRER, FX, FREXFKR, Haq K7
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CH,

EA-W &L BP-A 949695 #= DE 19812258 +. & Fit
BETAELTERARRFT & (e Alg,), IKRBELARE. 24
RBNEERBRERY XN R EERA Y b, Eo00EMN B4
ATH, LM, EABRAFAH.

BA—AKHRERATEY, RERXLXVHELEAARITUAEAL
HEFRCLTFEBEZINSAERMABE. Kk, TXEBELE S
MR (BCP) & TPBI (1,3,5-= [N-FKEXKifekeb-2-£]1X) :

LFEANEORERBRNLY . RERPAYRELEMRER AL
f - A HE AR, BFEAEKESA LiF, Li,0, %o
ReEF.
BAEREINEFRABRINALEYG—ERSELTRESH AR,
BF—ETUM oS EREAE, EXREBE, WHRALE (HREAH
E) ZERAEE, WFEBER/RELTFEADE.
MBLBGTAREAYFLHRAR. AEEAGREBEL
W Z AR, BHRBEUHZI LGB RKENYL R, Pl Ca, Ba, Li,
Sm, Al, Ag, Au, Mg, In, Sn %, A HH X HXELE6944.
KB, TR (FHRER) A BRZELHHIREFLEY
FREHM. LAZAHEHE: REBE, X¥, LRERE, RA,
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Eaal, BTk, R, EAH, AXRKRFERIRRERER
W, ARELHROMHXEAMETHERY.

FAEPY—-ARALARFTETROBBEEAARE, A¥VELEALL
HRERENEFROESEW B T ELEH.

AEPHS —RAEEZAFTETRABEEAEE, XTRLELALL
HRAKHEMBRYGEELEH,

ATHILER, LERXAERKER, RERLZAGHEE T
At @ FRERA T KRFGHR . ESHNHRARATARBLRA
REALEINDRELEERNBAENEFTEGES (B A Schott
Displayglas) o EEH#4K%E (Si0,, A1,0,, Mg0, Si N %F; %K
LB, Aclar®, XA/ —RTHF).

BRTERAEATHFEGHEARLARSGWASNS, AKXKHFETAS
HARBHBXGFIIBARKLARS W/ ZEATARBEARAAR &4
HeeEod, AERHERENE, BREAHAER/ABHELTH
AFiEAHE. ERESWAFTAES 95, HLE S 30 TFRH TR
M.

Aiim 0.1-100 4, 4Eik 1-100 REGAACEN, LHEELAE
EX$200-2000nm, 46i% 400-800nm sk Kok, ATHBRAELE
AECEAGHMESY, PEALYEASAGARTREEYRELA
A,

BREAZAHLCEAAEETFSILEBAABFTEFTHRA_RE
ZHEHBFE (TV, HEMNEARS), AT LD &FAHHFXRA,
AABBEAE, AFREAR, AR LIRE, ATHHEREESE,
AFTERALBNHTE (Flokiki, LkfF, RLEF) XAHKE
BAEZPHERETEFF.

WHMRIEA L AN RECHEAEI PO LB R AAHFGE S,
APl ERY XEAFARLALERES.

ATEFLHEEATH, BRAREARSCHEREZLSKHERN
b, BAERBX, KA BdxA, . R, €k, L2WPR.
RO R) . REFR IR AR TESWRME, aTHEFGHT
Lk ERABANERRNERY, BARKS TFEANATAGHELT
BRAHERRRFTE (Fldo CVD) A8k, EFERA A, BAKF
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W

TEENRAT YR LELBAGNLFLAFKGRER. LK, F
RIFEARRBT R4 HERN, £EFHGEBRBE RSP RR0P
RIZ.

EOWEMNARE, ML, F#HALLY, OLFTARALLSY, /L
BEAEF, REMNYRESY. REGENZEFTER, 4-/H-/3-—FX,
X, —fEXF =KX, &5, THF F. BAXLX ARG HHERR
BRZ 0.1-20 &%, 4% 0.5-10 8%, ALHKE 0.5-3 % &£
EHEHERER Snn 8] 1um, 6% Snm ) 500nm, A H4KiE 20nm )
500nm, #F A H 4% 20nm 3) 100nm.

Al TiA R REEVRMEGLFREBH. AT BRG] =T A
AEEBRE, X%, KRG EX _FR-_ENIEXRE-_FRCL-H
B, EERBE, FRA, e, EBREE, ROH, RABAKR
EWBRRKREBERY, SAUXLHERDAEALETLH LR
M, AMRIITARCEBAALEEILL RENEABEMTLANE 1 -
W(HAE2LR), it 1-TH—ERZENHERE, ¥ —ELT
AR B AKX B Th e,

ELOWERERE: £ 84D, s (IT0), R4
(NESA), fuib4d, BLENARAY, B nsF, FERCERE,
Hl4e Au, Pt, Ag, Cu %; FLHRELSPHE, hiREDE, REXEK
K% EVHEHMYEEEZ oo 3K Lun, ik 100m 2] 5000m,

% 3645
ATREMAABERK EET CPC (RBEBEEHRE) RAZ (A
RELHFRERAE, —RKTFRAZMN ).
PR AL R e SR AT 4k e &9 -

17
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._I N
22 ‘\.‘ /C"\,l |
/'f\\ / r\
Ci
AP 1P
F

" (fpphi(u—Clir(ipp),

N o |
z y J/ 7
N
A ci
s
. \=—=""_1] 2

(thpy)r(u-ClAr(thpy),

(bthpy-cf3),lr(u—Cl),Ir(bthpy-cf3), (biz),Ir(u-Cl),ir(btz),

F#b] 1: RABEXAfB-I-1 9 EFHLAHREY (Ar'= 2,7~
(9,9-=EFX) HX, ‘P=F&, L=2-FEE%R (ppy)) B4 K%
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A B-i-1

¥ (ppy) ,Ir (u-C1),Ir (ppy), (67mg) Fu = F FIx s 84k ( 32. lnmg)
E-KF® (25n1) /T (1.250]1) YEARAAB S ATEASR
# 10.5 Jof, ABFHBESE LB RO RALEFEBEENZE,
BmERAGERM 1-CERATH (85:15) B2 % (250l) F#
RARASME-[(9,-—EFX-2,7-FHR)-£-(2,5-n2Lx)] (£
Ju A ¥ B:¥%70 B-1-1 #94B =12:1; M,=88100 (D=2.82); 200mg).
KHEERACAFRATHE 23NN, LB TR FPALERE 130l
ZE, BA4ME 40ml HFPEEPRE. MEATEH/ASR (1:1) #4
KEHAKER, ALEFTTRIE, KB TEREH % 7% 195. 6ng
METEBEARES 4. 'H NMR (400MHz, CDC1,, TMS) : 8=9.09 (H ),
8.58 (H,,), 8.26 (H, ), 7.9-7.6 (H g,+H ), 6.94 (H_ ), 6.48
(H,,)» 2.12 (Hy,)s 1.14 (Hyy), 0.82 (Hy,); AHEEX (AR
kA LB, A,=296nm); A, ,,,=630nm.

EABRXAAB-I-1 L AFfB-I-2 HESZLALHREHARSY
6945~ BE B A Ml 5 R AT

T 2-a: BX C-1 ¢ELSMY (Ar'= 2,7- (9,9-—EFK)
HA, R'=TX, L=2-F5[b]lEyp-2-X-"Z (bthpy)) &4
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B X TR (KpB-N-TEEHE) R-2,7- (9,9-—FFX)
% (M,=8400 (D=2.1); 400mg), (bthpy),Ir (u—Cl1),Ir(bthpy), (65mg)
Fok B4 (L4ng) ERAABTFTAL 2-=R K (50ml ) = Z 5 (10ml )
HRAHTEABRRTmE 40 I, EAHZE, FhEH (40nl),
FfrdlE., BAORS, LER#EATEN (CHLCL). &% XHEs,
k4% (5m1), BHREHAFH (300ml) PR, AATFTRZE,
AT ERBEXREKY 66mg 9T T4, L WHNTAEET
BAMLELK. 'HNMR (CDC1,, 400MHz, TMS) : 5=8.89 (d), 8.47
(d), 8.17 (s), 7.90-7.60 (H,,_g5), 7.53 (m), 7.35 (m), 7.05
(m), 6.92(t), 6.81 (m), 6.37 (d), 6.09 (d), 3.15 (br, Hycy)s
2.12 (m, Hy, g5 ) 1.14 (br, Hyy xy ) 0.82 (t, Hyy x5); GPC
(CH,Cl,) : M=10500; X H AKX (ALaEABEM EHER,
A,=372nm); A, o.,~612nm; EFHKK: A, ..=612nm,

xkp 2-b: EX C-1 89K ESH (Ar'=2,7- (9,9-=iEFK)
A&, R'=3TX, L=2-FK5[b]lE%-2-K- (bthpy)) &E& &

BUEBFE AN 2-a R0, 2RAKETRAL (KGHBR-N-T
Ao R) £-2,7- (9,9-—EFR) % (M=35200 (D=3.4); 700mg),
(bthpy) ,Ir (u-C1),Ir (bthpy), (40mg), Na,CO, (8.5mg), 1,2-—H
¥ (50ml) foZB% (10ml). R AW E: 32 J . ESEZHZE,
HFT 603mg HEREEHLREK, €& VI TFAETRANEE
2 k.

L 3: BX C-1 &9%4W (Ar'=2,7- (9, 9——EFXK) %
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A, R'=TX, L=2- (2-K%K) —’R (thpy)) 96 &

S ) ‘ s
( | r:o_ Q.Q n _::)lr S
l\/N‘z '  HyCy CHyy ' § N\/ 0/,

B R Ein (KRgB-N-TEEE) £-2,7- (9, 9-—EFX)
s % (Mw=8400 (D=2.1); 400mg), (thpy),Ir (u-Cl),Ir (thpy), (55mg)
Fek B (L4ng ) ERAAE TA L 2-—RTHKE (S ) F=Z 8 (10n1)
HRAHT AR R TME 27 b, EAHZE, B (40n1),
FitAritie. REER, LAR#ATEN (CHCL). &3 FHES,
K% (4nl), BHZHAFTH (300ml) YRR, ERAETFTTRIE,
0 HEBFTERBREXKEKY 332ng WHEFEH, €A WWHTFAET
B e k%, '"HNMR (CDCL,, 400MHz, TMS) : 5=8.89 (d), 7.90-7.60
(Hy g5 ) 7.53 (m), 7.35 (m), 7.05 (d), 6.62 (m), 5.91 (d),
3.75 (br, Hygy)> 2.12 (m, Hy, x5 ) 1.14 (br, Hy, x5 ), 0.82
(t, He, g5)-
15
e 4: EX C-1 WELY (Ar'=2,7- (9, 9-—FX) %
A, R=Ti, L=2-FXE-X&Eed (btz)) ¥98& 8

Bpaomf

20 WA Ta (KpB-N-TEERE) R-2,7- (9, 9-—EFX)
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% (Mw=8400 (D=2.1); 250mg), (btz), Ir(u-Cl),Ir(btz), (39mg)
ok 4h (10mg) ARAAB TAE L 2-—R K (30ml) Fo 8 (6m1)
RSB FERA T 36 0. EAHIE, FhAH (40n1),

Fatfrid k. ReEER, EEBE#FTEN (CHCL). 4FFHES,

e (10ml), ARAHATHE (500ml) PR, AAZFTFRZE,
ERTEREEKY 180mg $HE H, €& WVWHNTFETEAH
& &t (366nm). '"HNMR (CDC1,, 400MHz, TMS) : 8=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,
Hycwp)» 2.12 (m, Hyy gy )s 1.14 (b1, Hyy ey ), 0.82 (t, Hys x5 )
ABEAK (AL REBEM LGHE, A, =4520m); A, ,,=581, 614
(sh) nm; &HLEHA: A, ,,=570 (sh), 612nm,

FHH S BEAEXAFB-I-HNELLAYLEFHRLRSB(Ar'=
2,7- (9,9-=-2-ZRATE) &, =X, L=2-%5[b]lEnp-2-
E- (5-=fFL) w2 (bthpy-cf3)) #94&

sty
&g -2
(D @o)"’\
A B-16

AR Y98.5(A) 1.5 (B-1-6) & 2,7- (9,9-=-2-Z.4 T
A) HEAAF 3, 5-HERRSORBHE-N-TREBEET B-1-6 #
ERAERAEES (Mwv=53900 (D=2.15)) ( 250mg ), (bthpy-
cf3),Ir (u-C1),Ir (bthpy—cf3), (1llmg) F=FEk4h (0.8mg) AR XA
ABTAERYE (15n1) f«F8 (1nl) GREBFPADAKTR# 20 )
. ksl 23 FHELE, KFT 2ing GHFLERRKEBK, €
EUWITFAATRBANFRLELA.
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Bea-4yiEdE & 'H NMR 3%k 3K 4% .
MK M (A, ~4110m); A, ,,,=640nm,

g4 6: EX C-2 ¥WRLSYH (Ar'= 2,7- (9, 9-—EFRk) %
5 ia RS = Wga L= 2— (2‘@’9‘%) —F&’aﬁ (thDY)) ﬁ%&

/)
'y
(s N /2

\\'

;ir\ o ,f“ '
: % 4 Q Q.O n S /P
' HCs “CH,,

B ATt (-XFREAM) -K-2,7- (9, Y-—EFX) %
(Mw=7600 (D=1.8); 250mg), (thpy),Ir (u—C1),Ir (thpy), (65mg)

10 FKBRHA (63.6mg) AR ARKAABTA 2-C2EEXAZH (1501) +
BH 13.5 . ARFZE, FeK (30ml), HTRERREAR

# (3x50ml) #ATER, $EBRPELETR, BARAERERG T,
FETH BN TFTEFTRRAR. EALEBRAFTEN (RHBF) 25,
REFHEy, BRETH YRR, EAEYTRZE, KF/T 97. 8mg

15 HERBEFKREH, CEUVIT (366mm) FAAETRANBELL. 'H
NMR (CDC1,, 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, Hyy 550 0.82 (t, Hyy xy).

Va

('».? )

20
fp 7: AX C-2 HERSW (Ar'= 2,7- (9, 9-—EFR) %
g: R5= Tga L=2"$§f‘ [b]—@'&}—Z—{;—Pﬂs‘i (bthpY)) é{)'g"&
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:jr\ o i
& )~ Q.O ,, S e
H,;Cs C.H

8 17

ERAABT, ¥ETRS (22.5m1) ey LTkt (4- KT8
AR8W) -B-2,7- (9, 9-=E£FX) % (Mw=19500 (D=2.3); 300mg)
Fo (bthpy) , It (u—-C1),Ir (bthpy), (39mg) #HinE) FEH (2.4mg) A
PEE (0.75ml) PHERT, ATRTHHIF 1 I, READATHR
H 5.5 b, EAFZE, FmEAHF (200]), RFTERRLER.
EERBRBATEN (ZRFK) X6, REFHES (5nl) AT
B (400ml) . AASFFHRZE, EH/T 203me HEERR
FH, AU (366om) FAAETHRAHLEL K. 'HNMR (CDCL,,
400MHz, TMS): 3=8.53(d), 8.48(d), 7.90-7.60(H,, x5 ), 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, Hyy, gy )s 1.96 (s), 1.14 (br, Hyy, g3 )> 0.82 (t,

HCHB, % )°

g4 8: WX C-2 RS WH (Ar'=2,7- (9, 9-=—EFXK) H
A, RP=9%, L=4-REL-2 (fpp)) 848

F SN
:ir\ O""‘ .
(F A 3. Q Q‘O n \_¢° F)z
HyC  CyHy

AREAABRT, #2TF&H (15n1) G X THA (-KFBE
A ) -%-2,7- (9,9-—iEFX) % (Mw=19500 (D=2.3); 200mg)
Fa (fpp) It (u—C1),Ir (Fpp), (23mg) A2 FEF4H (1.6mg) A FHE

84
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(0.5m1) FHYZERFY, EERTHBE 1 I, READATHRHE S
bat. EAHIIE, BITHLEFARERRALETR. $EHARRER
EZfFRY, LABEBTEN (ZRFR). REFTHWELI AT
BYRx, EAZYTFRZIE, /7T 1920g ¥ E>H, ©£ UV
kT (366nm) FEATHEXK. '"HNMR (CDCL,, 400MHz, TMS) : 6=9.13
(d), 8.54(d), 8.49 (d), 7.90-7.60 (H, g5 ), 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, Hyy g5 1.97 (s), 1.14 (br, Hy, g5 )> 0.82 (t, Hy,

¥ )o

%4 9

WEAES 2-a RFGRERALAGYERA TESAMEA—RE
(OLED)., Z OLED 44 *FRAFH LA

1. ITO XHedF s

¥ ITO % B33 (Merck Balzers AG, FL, Part. No.253 674 X0)
PE R S0mmxS0mm 0 (XM). ZEAMREERBESTE 3%
Mucasol KZERFH 15 94F. B, RHAEAMBKA %, A B M
"ETR, At TRILEE 104,

2. Baytron® P E &34

iF& (Millipore HV, 0.45um) K% 10ml 49 1.3% RECZE -
Xokwy/Raks A% (Bayer AG, Baytron® P, TP Al 4083). REH#
AME FR#SRANL, FHTRGERSFERMY ITORED L,
REBTEERA 500 /45 Tardt 3 SN RRAE EEFHR.
BRHREGEMREE 110CH LB ETHR 5 4. EFEA 60nm
(Tencor, Alphastep 200).

3. KA ENER

LR W KAEH 2-a RFE Snl @GRFERAL AR lwth F X
#& (Millipore HV, 0.45pm), &} 5 A &£ T4 Baytron® P E k.
REBIERAELE 00/ TREDRAB EEFR, IHARE
BEMREAEIIICHBURMKRETRS 54. A% 1500m,

4. ERAMGKE

BHRARAREELZCRAERTAMNEARZ L., ATHBHNE
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ARAREKE (Bdwards) AWM AEFTEH (Braun) A XS, FEH
E@HO THAME—REITFTFARKL (L2 2.5m). £ p=10" Pa
E FRIKARRG BHANKE At SiEiE#kE% 3000 F Ca Efe
200nm Ag B. Ca HRARRERER 10A/sec, Ag HEARREER
20A/sec,

5. OLED &y %4

AW LED BN LREGFRARTLER, EHERT ITO &
B, AREBETFLEBMR. 24 OLED b AALHAAZRE (AL
¥ =3 %E (EGEG C30809E) #®) L EN XA WK, RSEAKRE
5 4 4k K T (Zeiss MSC 501 ) 3 & & B R ey k44 . FiA OLED
RAEETEHBAAERBERSTRAT.

EOCRHBEA L, THRINILHKAL, CELXAGRERLE,
A ECBEASAORAMER L ERMEY, FELR 612mm (REH
1). K469 CIE RELAFA: x=0.660; y=0.332,

Bl dxa&s I FIGERELAE.

b LA 1

IRAEFES 9 AR, ARETR 3 (AHKRENHER) TAH A
TRA.

3. RAEREEE

it Sml HR-2,7- (9, Y—EFR) H (FALHX)H 1 &
FURAFE® (Millipore HV, 0.45um), 4R 5 H £F e Baytron®
PEL. REESHRKA 2500rpn Fash 120 kA L EHR.
XHBEENEMREE IIICHERRETR 5 o04. EERH
250nm,

CB H17 CBHW

n

R-2,7- (9, 9-—EFX) %
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ExTHEES 1 THELEIAAGRERZIB EY, A ELHELL
SR KAEA 438. 5om (R A B 2). X469 CIE & 4452 x=0. 164;
y=0.113.

5 B 2: dhatregkasl 1 KT B L ALE.

Egk#&p 94, XERAITUARSE, Ir REDERGRALA

MENREETEAMRE.

L A& 4 2
10 IRAEE#ES I AR, RREAFTEI FAUTRR (KHEEH
R ).
3. AHEENREER
& Sml e4&F ITwtheIR-2,7- (9, 9-—EFR) ¥ (RAFE
4] 8) Fo wthég = (2-FEbwr ) 4R (RELMX) 4 Iwth®RF
15 & (Millipore HV, 0.45um), 4 H 5% AT R4 Baytron®P E L,
REEiTEERE 2500rpn Faedk 150 FRARE LEF R, IHAE
HEMREEL1OICHERRETHRS 54. $EFS 250m.

20 = (2-FEwer) o4

EEMEH LA AAETE T AT LAY 1 PRHEGAE (£
A82), B, dA#EHE-2,7- (9,9-—EFL) Hékikiam.
AEHHR T, BEIHERSGBSE 1 RESWHEFTEAHERS

25 BEA EKFFAE QGRS B KA.
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A 10: BX (Ia-1) RS (Ar'= 2,7- (9, 9-—EFXK)
zﬂ‘-gv R= a‘i: L2 = 4‘%3&‘2—%‘% ( fpp )) éﬁé‘ﬁ‘i

H# 600mg 45-8-A 4mol%éy KB4 49 KA A -N-T X I B sx X o9 Bk
4%, 30mg (0.026mmol) & (fpp),Ir (u—C1),Ir(fpp), #= 7. 8mg &
BER4 (0.074mmol ) £ 42ml 89 1,2-—R T B4 8ol ZE RIS P
ARAARARE TR 38 0. AZEZE, $EBRELI TR,
BREHERLEVEHRG T, EBBEN (CHCL,). REEHES
(15m1), FHiBEFIAZ FH (800ml) +RRX., MRiTE, A
REAVATTTR, KFT 5076454 (FE, %K)

BRAWAEA inol%egR X, ARSI ERZ 4mol%, EFEK
AMFHIHITEBES.

FHAUVEBS (366nm) FTAAETHELRA.

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

Bty R AEF iR M 'H NMR (400MHz, # CDC1,/TMS #, 25TC)
#47.

£ 11: BN (Ia-1) §RESY (Ar'= 2,7- (9, 9-=—FEFHX)
HE, R=TK, I'=4-8FXX-2-%"2 (fpp)) #4-&

AR EHNH 10 Arid, RAH 200mg 494H 2mol%éy kB4 4
KA B —N-T A I8 e sk X ey Be ik K44 (Mw=71300), Smg (0. 004mmol )
& (fpp),Ir (u—C1),Ir (fpp), #= 1. Img #4988k 44 (0. 011lmmol ) A& 15ml
B 1L,2-—RTKA 2.8n] ZHYGRLOMTHRIE. EORTHAEKS
BEE 38 b, EEAEZE, AT 123mg 5% (AKE, 4
#R).
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BRAME LA 10 YRAMAME, LEEH 11 HREBHIE
A mol%dgsi X, FFARBRABREZ nol%, ERFREBFTHHITA
B B4t .

FHAEUVERS (366om) TEETHELK.

Bt o649 F A Fad R ) 'H NMR ( 400MHz, #& CDC1,/TMS ¥, 25C)

240 12: EX (Ia-1) R4S (Ar'= 2,7- (9,9-—EFHR)
iga R= 6%1 L2=i£—2_%“i (ppy)) éﬁ%ﬁa

TeH'a TcHts
- 'IN_ —N‘\ Pad
i o
AN
~ A A
L =4

HWCG CCHH

EA BRI 10 Ak, RZH% 170mg 654-F 2mol%s) kK Bed- &
KBHEN-TEXERBEAYOBRAEARS®H (Mw=71300 ), 4.3mg
( 0.004mmol ) 4§ (ppy),Ir (u-C1),Ir(ppy), F= 1Img &) 2K B 4
(0.009mmol ) /& 15ml 4§ 1, 2-—R. TixA= 3ml ZEE&G R4 P H L.
AEBRATHREFENRE 8 o, ABREZE, KFT 127ng &y
i (RE, HEK).

E AR mol%éIsR A, BréREAWRER 2mol%, XFERS
BF G HITE MRS

EHE UV RA (366nm) FRAATHELR.

Bed o) ZAE AR A 'H NMR (400MHz, & CDCL,/TMS ¥, 25T)
MBLK A (A,,=398nm); A,=439, 465, 550nm.

Epl 13: BX (Ia-1) HRE&W (Ar'= 2,7- (9, 9-—EFX)
A, R=TE, L’=FE-2- (ppy)) 494K
BRUERFHEHRH 1248F, ALK 350ng 494H lnol%sy kB4
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BRBE-N-TEAEESEAGRARS Y (Mw=122600), 8.6mg
( 0.008mmol ) & (ppy),Ir (u-C1),Ir(ppy), #F= 2.2mg &) 2K B 4
(0.02mmol1 ) A& 25ml #§ 1,2-—R T H= 4nl TH RSB,
AVATHREFEMNEZE 18.5 0. A E2ZE, (87T 284ng
KW (RFE, F4K).

BRAWE LA 12 GREGWAR, 2564 13 8§ =HR4H
Imol%#ysn i, BP4RRER lmol%, KFREBFHHITEBHE L.

%34 14: ARAEAX (Ie-1)F (1d-1) K ELELAKG RSB (Ar'=
,7-(9,9-—EFK)HE, R=T K, L =2-( 2~ )ntsz ( thpy))
8~ B,

H
-Ii‘w [
.O 1L< g"/‘"’

H17Cl COH‘W

HBUERAFEHRS] 10 AR, RAZH 300mg H4FAMIIAZR
BT H 2.5m01%4 3, 5-EBHARSGKHE-N-CREBKETLY
LG EAARR A Y (Mw=89700), 17mg ( 0. 015mmol ) & (thpy),Ir (u-
Cl),Ir (thpy), #= 1. Tmg #9#kKBk4H (0. 031mmol ) A& 1ml FE#F 30ml
REHREGHTHRI. ARARTHREFENAE 12 )., AER
WU RZE, B¥EHBREMRE CICL, (10m1) ¥, #it3| AR A8
FFEE 1:1 BEY (400ml) PRk, HRitE, AvbiEiE
AT TTIR, RFET 232mg 9 5% (K&, H4K).

BROWARIHRTSA 2. Smol%tiskBeddh, RTFRELHVH
BITE BRIt

FHEBRET UVESM (366on) HEETHELKL.

B At A AEfiE R A 'H NMR (400MHz, #& CDC1,/TMS ¥, 25TC)
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F#HH 15 RABX(Ic-1)F(Id-1)HETEELAHRLSW (Ar'=
2) 1- (9) 9,_:‘-'I'%£) %£7 R= 6&1 L2 =££—2—p&"£ (PPY)) éﬁ

| Ton
QOQ +<i’§ ; @

C H,.,

BRUERF s 14 AR, RZH 300mg ¥4H AR ABEK
AW P 2. 5m0l%é 3, 5-A BN ARSHKHE-N-TEIREFLE
AW RARASSH (Mw=89700), 16mg ( 0. 015mmol ) & (ppy),Ir (u-
Cl),Ir(ppy), #F= 1. Tmg 985 B&4H (0. 031mmol ) A 1ml F &A= 20ml &
10 FHRAVTHRHF. AGARTHREFENEE 8 I, AELAEZ
&, RIFT 189mg 8 54 (K&, H4RK).
BRLODEAIEFAEA 2. Smol%thékEdd, AT R+ H
T B it
FHA UV B (366nm) FTAAETHELRRL.
15 BoAw) R AEFde R A 'H NMR (400MHz, & CDC1,/TMS ¥, 25TC)

%3641 16: RAEX (Ic-1) A (1d-1) T LB LK RS (Ar's
,7- (9, 9-—EFX)FX, R=04, L’=4-FFXE-2-%"Z (fpp))

OO +C_§

C oHyy

91



03818435. 4 oM 1 3E59/69m

10

15

20

25

REBF I EES] 14 FFE, AZHKE 30mg €94F LAFIAZEK
AHFH 2.5m0l%4) 3, S-EROARSHKBHRA-N-TREBETRF
B A Y (Mw=89700), 17.1mg ( 0. 015mmol ) & (fpp),Ir (u-
C1),Ir(fpp), # 1. Tmg &9 28884 (0. 031mmol ) & 1ml F&# 20ml R
G RAHPHRIE. AR THRAEFSEERZ 8 i, AEAEZ
B, AT 1T5mg ¢4 748 (KE, H4k).

BROMAR IR TAEA 2. Smol%thskBiod, EFRLOMTH
T By oEit.

FEUVEE (366nm) FEETHELRRL.

B A by FAEFa ke R A 'H NMR (400MHz, #& CDCL,/TMS #, 25T)
47,

F#HH 17 RAEX (Ic-1) HEFZEAFEX (1d-1) 92 #
FAEANKESY (Ar'= 2,7- (9,9-—EFX) A, R=TE, L
= XX -2-wsZ (ppy) K 2-FF [blEwy-2-K-wtv (bthpy)) #94
B,

HWCB CBHW

HBUELF LK 14 TR, REH 200mg H4F LMFIAZR
AT 2. Smol%éy 3, 5-RRUYARSCHXBE-N-TEBBREFLE
LA B R AW, 3. 3mg (3. 1pmol ) &9 (ppy) ,Ir (u—C1),Ir (ppy),, 0. 3mg

(0. 24pmol ) & (bthpy),Ir (u—C1),Ir (bthpy), #= 1mg &5 F &4 (0. 02
mmol ) & 1ml F&f 20ml RV RSB PRI, AVMATHRER
R R 8w, EEABEZE, KIFT 106mg 954 (¥} E).

BROMER IR TERESAE 2. 5mol%d9ékBeSd, A TFRLY

THHTEDNSET. ARGV EAEA TG AERARENH
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ARG EESY: KA BB X (XE-2-s) 24

( (ppy),Ir(sal) ) e KBHEER - R (2-FH [b] Eu—2-RX-vtoe )

4% ((bthpy),Ir(sal) ), CSMNHEAMMINIAI LB ESOHIHF.

(ppy) ,Ir(sal) 5 (bthpy),Ir (sal) égb B Z X 25 93 1k 7.
Bty R AEF# R A 'H NMR (400MHz, & CDC1,/TMS ¥, 25C)
FHAEUVET (366nm) TEAETAELL.

L4 18: BX (Ia-2) ®HRAMY (Ar'= 2,5- (2-TRTEL)
_\]EKE, R= ?gx L2=$£"2_"&o£ (pPY)) éﬁ’g‘&

(Q@) 2 j—ﬂ ( . ,,;7/)2 |

I

éo

BUEEF 2 TP 14 P, R 250mg 894H 2mol%eg X Tt
EAmbekk X ARARSY (Mw=48300), 19mg ( 0. 018mmol ) &
(ppy) I (u—C1) ,Ir (ppy), #= 3mg #9324 (0. 055mmol ) /& 1ml P&
Fo 15l R RSB TR, ARATHRAEFENEZ 22 Ja,
BEXRBZRG, BT 206mg 64954 (R%HE, H4R).

BRAWASA 2molhdysi i, BPAREASWERER 2mol%, AF
REMTHRFERMTEHNSET.

FHAUVIT (366nm) FFAETHELA.

BuA-dg K AEA# R A 'H NMR (400MHz, #& CDC1,/TMS ¥, 25C)

MK Ak (A,,=370nm); A =413, 580nm.

g4 19: BX ([a-2) ¥REH (Ar'= 2,5- (2-TETHEX)
ﬂzxga R= ?gi L= 4—ﬁt$£_2—"tt£ (fpp)) éﬁ%&n
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o9 MGy

-'lr\o P o~ !

BUELF LA 14 £, RRHF 200mg 92H 2mol%eg X Tk
AAFRAEAAGRAES® (Mw=48300), 18.5mg (0. 016mmol )
& (fpp) ,It (u-C1),Ir (fpp), #= 2. 5mg ¢93KBK4H (0. 04mmol ) /£ 1ml
PEf 200l RGEYRESHTHRHE. AORATHREHFEHME 12.5
N, EEREZE, $457 1Tmg 69 5% (RFE, H4k).

HESWAA lnol%dim X, BPikBSHeRER 2mol%, XF
RoW+r XA EHH LT,

AUV (366nm) TEETHELR.

Be o4y A A AR A 'H NMR ( 400MHz, #& CDC1,/TMS ¥, 25TC)
#A7.
MK A% (A, =3730m); A,=413, 597nm,

£ 20:
BAERH 11 KFGREREAGIRSW4ESH OLED &P gL
HARAESHTMK. EOLED 242+ RA TH A

1. ITO X AaG4#4b:

KREA 208/ F oA @mEfaey ITO & &3 (MDT, Merck KgaA)
PrE & SOmm x S0mm &K A, SRR B KA S 44k AT ML,
1#5KE 2on AKX 10mm K49 1TO 3.

2. ITO X Hegik %

AR AR TEOAF LB, REAREBTAE 3%Mucasol
KERTHER 1S 4. B, XAHARBRF® 10K, REAZS
AT Bk
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3. Baytron® P E (EREAE) H¥#E

it 7% (Millipore HV, 0.45um) K% 10ml 45 1.6% REZX -4
AEny/RBBER (0. C. Starck GmbH, Baytron® P, TP AI 4083),
REFFRLGEME FTREAAMNL, FREIENERS>AELH
@ ITORERBLE. REELANEFEMGHATRERE 2500t T
w2 AR RAE LEFR., IHREHEMREE 110TH
AR TR S 44F. BB % 50nm (Tencor, Alphastep 500).

4. EHHME (XEHE) $64%

HAEXAES 11 FHARGROGDERAEARE (lwth) P, dRiE
&% (Millipore HV, 0.45um), 4R oA £ -FIié) Baytron® P E
b, REBEEHEA 3000rpn Faedd 30 ey E kR EEFR
(Convac #®#ERHAM), £ 10 2 EHRRFALHET. XHLE
MRMREE1I0CTH L #IR ETIR S 24F. @45 Baytron® Ef X &
EWEERS 150mm.

5. &5 Ak L

BHAARNBRESBLRARTFAMEARSZ L. BTHBHHE
ARPRRE (Edwards) AW HAARF LS (Braun) HEL. ¥EH
E@m FTHAME—RETEA lon EAXY 10mn K46 KUK
L Ap=10"pa EHNTHAAMARLAREERZEHKR 300 A Ca
EAe 200nm Ag B. Ca HAAAFRERERZ 10A/sec, Ag R ARRE
B 20A/sec.

6. OLED & % 4&

AW LED AN LM FREBTLER., EREET ITO &
W, AREBTFLEELHE. £4] OLED AR CLHEABRES LAY
xXEAWME. RELAAARNLEL —RE (ECEC C30809E) &A@, & EK
HTHEHRAEHHEALTRE 300 EY., ALCERFZIAGEHTEZ
1 #. REFAKHH RS AAXE T F (Sentronic CDI-PDA) RE &
AR (BL) koA, FMLEF (LS 100 Minolta) MEL L
B, FiA OLED R A FE 4N AWM A4 T4,

g X:

AA4RALE, THRMNBGHEELA. £ 12V, WARFER 1. 34/ cn?,
FHEA 180cd/m® (£ 12V FHHE: n=0.014cd/A). W BB LK #

95




03818435. 4 o 1 3E63/69m

10

15

20

25

(B 3) i Hd T3 CIE €44 x=0.28, y=0.31. MéEL T EHE
BFFEBEELE, BAALERGE.
B 3: sk 20 73] LB LA,

LA 21:

MK 13 RFHRFEELANRES WD OLED &#H F e L 4
HEMK., BUBAETFTLAES 20 WBRUELF, BT THE 4 &
VA Sk

4, EBEQ®RE

KAZHKS 13 PHENRSCHERETE (1wtk) +. &
## (Millipore HV, 0.45pm), H4t R4 A& TR Baytron® P E
. REBAIEZITFHHEATHREZE 600rpn Fard: 30 #7519
kA% EE#HH® (K. Suss RC-13 zdtAAI). KHEAEHEMR
A 10CH B ETIR S5 94, @3 Baytron®EFEHNENLEE
%4 150nm.

X

B4 RALE, THARANBGH LK. £ 11.8V o, W AFAR
300mA/cm’, FEEE 260cd/m’ (A 11.8V TFé&y&#F: n=0.087cd/A).
B WK kA EH Y T CIE &84 x=0.29, y=0.31. HELE
AhBiEFELES, BAAZAGE.

A 22:

MEHEH] 12 EFGRERLAGRES WS OLED 84 F o5 K 4
4k & (OLED-a) K. A Tk, RiXE4AL 2mol%éy (K#HE-N-T
RER) R (EX-2-HR) 4L RGLEERZ Y OLED 44 (OLED-
b). AAFKHEELZLSHMEE (2nol%) & It Bedd.
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Ry (RBE-N-TEER)- R
(EE-2-vbre ) 44k

BUERFATH T 5E#EH 20, BT THE 4 Bk

4a. M LAY 12 KFHRELILAHGREWEAHA XS EEHRE

HAELKK S 12 PHAGRESOBWERETE (1wth) F. T&&
#Z# (Millipore HV, 0.45um), HEH oA A TR Baytron® P &
Lt REETALZEMNGHEATRERA 400rpn FTaed: 30 £ éyutm
RARE EEFE (K. Suss RC-13 Z#:2HM), XHLEGEHMR
BA LTS R ETIR S 54F. @3 Baytron®RER A HENLEE
JE% 150nm.

4b. RO ERYHEAH K SR ERE

¥ 69.5g (179.1pmol W EF R T HE 4 ) KW E S 2 4ng
(3.4umol) &) (KBHA-N-TRATAE) - N (XE-2-vkx ) 2KER
# 28.69s |AFd. TEEERZR (Millipore HV, 0.45um), HiEHE 4
AT Baytron® P E b, REHit#EHEA 200rpn Fae$ 30
et iE kA S EEF®E (K. Siss RC-13 ze#AAM). £ 10 #2
BIFET. IRHBREHEMREE 110CH LRI ETIR 5 4.
€46 Baytron® E e X A B & EF # 150nm,

YT 20 F AR, RIE 4a Fu 4b A F & E 4 H OLED-a #u
OLED-b i it A ARBF LB E4EH WK,

g X

£ OLED-a #4H L F, —E8it 4V hTARILE LA, R A
OLED-b 8B FRALE SV A LFTHERMBLHKL L. £ 12VE, &
HAe K HESH 2 85nA/cm’ = 170cd/m* (OLED-a ) ¥AZ 500mA/cm’ #o
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110cd/m* (OLED-b) (A& 12V F# & R: n=0.2cd/A ( OLED-a ) #=
n=0. 022cd/A (OLED-b)). W H LK #tHt FH CIE & &4
x=0. 38, y=0.44 (OLED-a), »4& x=0.35, y=0.34 (OLED-b).

BAT R R T, It BRESHHENEESIL It BREMWERLSY
B RAHIRIT T £ A B4 OLED, #)4e, OLED-a &ILT bt OLED-b & 10
R,

g 23 BAX C-1 WEOERARS® (Ar'=2,7- (9,9-= i
FE)HE, R'=THE, L=2-Ff[b]Ewp-2-X-wk® (bthpy)) &
A R,

KoA KXY lnol% Bk L LG KT (KHB-N-TAE
M) R-2,7- (9,9-—iEF %) % (Mw=48700 (D=2.3); 2280mg),
(bthpy),Ir (u—C1),Ir (bthpy), (114mg) FaskBk4h (24.Tmg) AR A
ABTAE 1,2-—82THk% (160m1) 7% (30ml) RSB FTEDR
Fhodk 40.5 B, kb 2-a BRAE, FHHSEAR/FEE(1:1)
PERILE, AMEEEGH. KHFT 1780mg A ERFEEK, ©
AUWHTFTEAEATERANHLES L.

Fed eyt id 'H NMR 5k R AT,

WH K HK: A, o =612nm.

k&S 24: BAEX A fo B-1-6 YEITELANLEFHFARSY
(Ar'= 2,7- (9,9-—EFX) FHE, =X, L=2-FK5[b]Eyp-
2-E-vte (bthpy)) #94-AK
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WA BERLH 97.5 (A) :2.5 (B-1-6) & 2,7- (9,9-=EF
A)BEA A Fo 3, 5-HEGRESGKGE-N-TRE T EKE T B-1-6
M RMEK AL RY (Mw=119400 ( D=3.43 )) ( 1650mg ),
(bthpy) ,Ir (u—C1),Ir (bthpy), (110mg), F=FE4 (Ing) £REAA
BTARE (100ml) #F8% (2.5n1) RSB PTEFD AT oM 21
D, ks 23 AHERE, EXHEAR/THE (1:2) AKX
", AEERBHH. FHAT 1430mg G4 8RFEEK, S UV LT
FAATRANHOEL K.

BA g it 'H NMR 3855 sk 4T,

£ 25 RABXAGEIHELRLAABX B-1-6 4 EH LT
MOEBRARESY (Ar'= 2,7- (9, Y-—EFK) HAH 2,5-— %
A[1.3. 4]0k —wk, R'= &, L=2-%5 [b]E%-2-K-wt>Z (bthpy))
A B,

‘ | gl
HO--OF 0

HCe CeHyy

A A B-1-6
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BAHERKY 75 (A-1) :23 (A-2) :2 (B-1-6) & 2,7- (9, 9’-
ZEFR) HEAAL KRG B0 A2 o 3, 5-HrEGARS
AR E-N-TREAEBEET B-I-6 YA RIERA=ZLELEY
( Mw=67000 ( D=2.17 )) ( 300mg ), (bthpy),Ir(u-C1),Ir (bthpy),
(16.9mg ), A FEE4 (1. 4ng) ARAAB TARYG (20ml) FFE
(1ml) RS HFEC AT Ao 15 S0, doFhs) 23 FEELE,
KIFT 163mg M ERFEHK, SE W FAATRANLES
*.

B Aty AR BT 'H NMR 35 R 347,

MR KM A HE: (A,=3990m); A, ,.,=6190m,

%k 26: EX C-1 WREFRARSY (Ar'= 2,5- (1-TRE
X&) BXE, M'=-TX, L=FE-2-%% (ppy)) 45K

[ ] CSH13

3 200mg 694 X&) Smol%é KA -N-T X T Befioikss X H o) f
A A (Mw=18200 ; D=1.99 ), 25.6mg ( 0.024mmol ) &
(ppy) It (u—C1),Ir (ppy), #= 3mg & FBE4 (0. 055mmol ) /& 1ml &) F
B 20ml RGO RASWF M, FOATHALGHENNE 9
ub. AREENG 23 BRAEZE, KFT 130mg 975 (FEH
x).

AU (366nm) FAATRANKELR.

B~y R AEFe i R A 'H NMR (400MHz, # CDC1,/TMS %, 25T)
A A A (A, ~4460m); A, ,.,~580nm,

T4 27: X C-3 HEEHARSY (Ar'= 2,5- (1,4-—F
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[

) BXE, RP=FK, L=4-8-FKX-2-w"% (fpp)) 94K

< O]
SN
i i
~ ?8“17 O/
Q 7 o \ ,©
O
?
C.H

¥ 600mg 4988 K45 2mol%eyF X Lot E ik X H of otk
X4 % (Mw=22100 ; D=1.86), 28mg ( 0. 024mmol ) #§ (fpp),Ir (u-
Cl),Ir(fpp), #= 2.7Tmg % FEE4H (0. 05mmol ) & 1ml &) F&EF 30ml
HEG O RSB TP, EORTHREGEHEEN ML 26.5 W,
AREFEEHRG DI BREZE, KFT Sing 24 (FEHK).

FHAEUVIT (366nm) FAATBAHEKELA.

B A~ 89 RAEA# R A 'H NMR (400MHz, #& CDC1,/TMS ®, 25TC)
MR (A,=3620m); A, ,.,=502nm, Rk AEEBELHEY
B KAL 4220m,

5= 4] 28:

K& 23 Fo 24 HRELLXAGRESH B 44 OLED £ F ¢y
KA ER K. OLED & My8itRIE LHH] 20 BT HFk$lik. HTa
W, RXAHE 0.95m01% (2bsi 1) X 1. 9mol% (ks 2) &5 (XK
BMAE-N-TEEBE) R (2-FHF[b]lEp-2-K -k ) &4
(bthpy) ,Ir (sal) SR G463 35 &) %A OLED 254y,
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Y (bthpy),Ir (sal)
2X:

%8 1% 4% |EL A4 | 644 & /E W, EL HE
FRBIE | Bk | BEHAE HERK v 8 R
Ko ) 4 &

nm nm X y v mA/cm’ cd/m* | cd/A
23 TE 100 612 0.639 |0.323 [10.9 |20.0 130 0. 65
24 FTE 100 623 0.656 | 0.321 |9.5 8.2 98 1.2
24 FE |50 617 0.635 [0.319 |9.0 340 412 0.12
sl | fHF | 100 615 0.510 |0.287 [10.0 |0.02 «l1 n.b.
sTredl 2 | f 45 | 100 615 0.557 {0.320 |10.0 |0.08 <1 o b.

(n.b.=FREERZ )

HERBR, AOLEDEATARELALVHHARSBHERTHEL
BEAGRE, I, REF, L BEFREREBALRTERLR
AR, B, £XBF, UAiMidie It ROPHATIEE TR
BTHAEABEMN ARG RSDERT T T 1 RADEF
FHEVEAE. BRERXLZAHRS Y (23, 24) AXLERF S FH L
FGRSH (Aesl 1 F2) AR A K.
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