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[0065]  XH AT BT & 8 1%, ‘& 5 BCEALY) R B I 5| N — AR B AL 7R X, Horp XH ]
UL Ay, 6, OB TA i 2- iik e AR IR sk N- PRI KA IR K o AS B B VR I Sy 3 Ak
LM(u —C ML, 5 XH SEAAREE &

[0066]  LMX LA XUk Fefr A Lo L F0 X [F%8 M el \ i A4 HE 51 o

[0067] AR BHIE— B9 KA LMX b G 7EA WL GHs A TP E I B R SR I N o 41
U, ML= (2- FREZRFFWEM: ) , X = WA, FIM = Tr Wb &4 (465 4 BTLr) {fEA
FFAEH T CBP (& 12% 5 ) 1fiJE % OLED I— N REHAER, BEF 3% 0 12%.
Ve hZ%,4,47 N, N’ — kMg — R (CBP) g5 h

[0068]

[0069] A BHEE— ¥ A LMX AN BE AW, Horp L AL 56 PE R, w5 2 1
LMX AR — N IXFER BARSE N L =%/ 5% -6 KIS

[0070] AR BRI Jia e $E L AT X RSS-S0 LMX AH48-E4 LM (A . 51
ut, Tr (ppy) 3 M1 (ppy) ,Ir (acac) # L RRAIERIEKES s M e = 510nm[ppy KR ZFEMEAE 1.
HAE, WER ALK X S FHbL e B R AR B 3 F H B T I 2E Rl B — N K2 15nm 117N 1 36
%o

[0071] AR UE—2W & X IEE, [T H B 5 LM 26 WAHC I & HOMO Bedk, LUAT
Hm T (B ) ATPAHEER T X(B L) B AR R i . Ak Ar 57, a] BLFH
1ERES A FRBOLAEM (BORIR) RNV T (F7EHT) » b SR a0
TR Sy S5 B T W A4 G el S AL FINEIL 4 & .

[0072]  IV. B EIfETIA

[0073] & 1. Fiioh ) LIrX S-S & A FI P i PPIr &5 B T A TIXRa &
Y X BCAL ARSI o PR IS5 8452 acac BIRTAED . 2T HARK X RECAL A, 0-0 BLA7 4 N-0
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[ A=Z AV

[0074] & 2. LM (i = A A 22 s A AR X L

[0075] K] 3. 7R A FF I X A 7 451 4 -Ir (ppy) , 14 —Ir (bg) 3,
PPY ( 8% ppy) R/nAIEMERESL, BQ( 8K ba) KR 7, 8- I MMk,
[0076] 4. 23 ~Tr (ppy) 5 1 (ppy) ,Ir (acac) HIKERY,
[0077] 5. (a) 12% JAE 1 “BTIr” 7E CBP " i LB R e 25440 (TR K H i 2
FE) o BTIr ARFE . (2- ZRILFIFMEMR ) « ZTEAEIR A4, (b) #RLEHI & SHE .
[o078] K] 6. IR TURAREMET T

[0079] & 7. Ir (3-MeOppy) 5 IR E L.

[0080] & 8. tpylrsd &R EIEHE,

[0081] & 9. tpylrsd( = typlrsd) MRFZHILIRGIE
[0082]  [&] 10. thpylrsd IR GG,

[0083] [ 11. thpyrIrsd KB FZHAEARGIE .

[0084] & 12. btlrsd [IKE L.

[0085]  [&] 13. btlrsd f) FRZBEILIR GG .

[0086] & 14.BQIr KRG,

[0087] [ 15. BQIr i % LRtk .

[0088]  [&] 16. BQIrFA (KRG,

[0089] & 17. THIr ( = thpy ;THPIr) HJKREGIE.

[0090] [ 18. THPIr HIJR A% 6.

[0091] [ 19. PPIr [R5 LI

[0092] 20. PPTr [ LTI iSRG .

[0093] 21. BTHPIr ( = BTPIr) [IRSIGIE,

[0094] 22. tpylr IR &1,

[0095] K] 23 tpylr HIémiASEH), BREJR 7 X HES .
[0096] & 24. C6 [{1 R 5L,

[0097] & 25. C6Tr IR ST Gitk .

[0098]  [&] 26. PZIrP IR ST 6L

[0099]  [&] 27. BONIr [{1R 5 J6HE

[o100]  [&] 28. BONIr KI5 F#ZmidLHR kit .

[0101] & 29. BTIr (I R4 Gitk.

[0102]  [&] 30. BTIr )5 Z LRI .

[0103]  [&] 31.BOIT [R5 JGitk.

[0104]  [&] 32. BOIr )52 AL IROGIE .

[0105]  [&] 33. BTIrQ IR ST 61,

[o106] & 34. BTIrQ [ RFAZREILIREIE .

[0107] [ 35. BTIrP [{I R 5T 61,

[0108]  [&] 36. BOIrP [{1 R & J6iE .

[0100] & 37. T ASFIEALAAR btTr B4 -G P R S OGTE

10
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[o110] & 38. &3 —Irbq KL MEILIR G .

[o111] |4 39. LA TAL-E4 LaMX ()& L AT X B 14

[o112] [ 40.LL" L" MAL&HWsfi.

[o113] V. EHIEIR

[0114] V. A. k2%

[0115] AU B e X LMX FRIRe 2 A HL G & 73 1 106 SV S X 3893 1 AT LB 22 AT L
RN ARE B R SR 2 IR A o AF2E L, 3K LMX 1823578 A5 A 2 A mT DL DL e B B
AN H o AR — W R & R R R A B 68, 2 R SR R &4
LMX [ 43, 2orp LRI X D ANAH B XA B A4, M OA T S0\ ARS8 -S4 (1)< 8, Pk it |
JCER IR TR S AT, ik Tr 8 Pt, FF HH A Z R G REER K N 7=k
I E

[0116] V. A. 1. 4%

[0117] B AL AR 2> T AL 25l 200 LMX, Horb M4 TE ple )\ T R S8-S0 1 V% 4
BT LA —MOSOR B A, 17 X AN TR R R0A e A7 A4 o

[o118] L ASEflhy (2-(1- Z82E ) A JFREMe ) | (2- RZEZRFFUEME ) | (2— ZRILATFHEM: ) |
(2 ARIEARTFHEME ) | (7, 8- ZRIFREMR ) (BT 3 (R JEMERE ) (ZRILNERE | < FFmEEmy Jntt
WE \3— A4S —2— RN BENEIE | Wy FEnth e I AR 2Rtk e .

[o119] X FSE A ZW N HIIR (“acac™) , 7N# SBEA R, W K72, nbng A ER AR A 25 &
8- FR AL .

[0120]  E—D WY L AT X Sl 7 &l 39 th A, 5L B L A X SE4 A 25 ] “ Comprehensive
Coordination Chemistry”, Volume 2,G.Wilkinson (editor-in—chief), Pergamon Press,
JLHAE chapter 20. 1 ( 8 715 &2 ) , /E& b M. Calligaris 1 L. Randaccio, fIfE Chapter
20.4( H 793 B ) , /4 N R. S. Vagg.

[0121]1 V. A. 2. & LMX f953 THIE %

[0122] V. A.2.a. JRVIER

[0123] 3 LMX AL S PRI IR Y B 41 S b il %

[0124] LM(u —Cl) ML, +XH- > L,MX+HC1

[o125] M.,

[0126]  LM(p —C1) ML, 5 — 4K, L XUARCAL AR, M 4 5 & B an 4k

[0127]  XH J4 Bronsted R, & M EREALA SN I 51— XA BU A7 A4 X, Forb XH 7] LA
2, 4N, SERPIER, 75 % SELATER, 2- kg R, N- RIS K I i .

[0128]  LMX EAXUGAECAL M L L AL X %8 M B0\ AR 4514 o

[0129] V. A.2.b. SZifs]

[0130]  L,Ir (u —Cl),IrL, & & ¥ M TrCl, « nH0 NI 4 i Be A7 7R AR 95 STk 77 %2 i &
(S. Sprouse, K. A. King, P. J. Spel lane, R. J. Watts, J. Am. Chem. Soc. , 1984, 106, 6647-6653 ;
— 27 :G. A. Carlson, et al., Inorg. Chem. , 1993, 32,4483 ;B. Schmid, et al., Inorg.
Chem. , 1993, 33,9 ;F. Garces, et al. ;Inorg. Chem. ., 1988, 27,3464 ;M. G. Colombo, et al.,
Inorg. Chem. , 1993, 32, 3088 ;A. Mamo, et al., Inorg. Chem., 1997, 36,5947 ;S. Serroni,
et al. ;J. Am. Chem. Soc. ,1994,116,9086 ;A.P.Wilde, et al., J.Phys. Chem. ,1991,95,
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629 ;J. H. van Diemen, et al., Inorg. Chem. , 1992, 31,3518 ;M. G. Colombo, et al., Inorg.
Chem. , 1994, 33, 545)

[0131]  Ir(3-MeOppy), :7F 30 ZFHA =R G Ir (acac),(0. 57g, 1. 17mmol) I 3— F4K,
HE —2— FEENERE (1. 3g,7. 02mmol) , FE VIR B INFAE 200°CLREF 24 /M. 13 BIHITR G
PIMAZE] 100 ZF+ IM IR i BICERDIVE , FTAEZ BT A S bt A W ) 24k, 15 217
WO E AR (0. 358,40% ) o MS(ET) wm/z (HHXFHRAE ) 745 (M, 100) , 561 (30) , 372 (35) .
REHCEaE 7,

[0132]  tpylrsd: fE 10 Z Ft 1,2- — A L M2 ZF S BE PR & & = B 1k
(tpyIrCl),(0.07g,0. 06mmol) , WK #E (0. 022¢,0. 16mmol) FlHK LAY (0. 02g,0. 09mmol) .
REVERTRY TRV 6 DN EE B2 HEZE E e Z Rk ik, RERH RN
W, 2B R0 BT /DO T EAW AT . FIREAFERET PR,
i ERR 2 ALY WRAR EW, AR ZAT DL R PG A Ve 1) 7 5, 13 207 oA e
&£ (0. 07g,85% ) o MS(EL) :m/z ( AHXF58E ) 663 (M, 75),529(100) ,332(35) » K Hf i
Wi 8, i TRz OE g an i 9.

[0133]  thpylrsd : &M K (thpylrCl),(0.21g,0. 19mmol) PLY (tpylrCl), [RIFERI 7
RALH, 153754 0. 218,84 % o MS(ET) :m/z (AHXT 58 ) 647 (M, 100) ,513(30) , 486 (15) ,
434(20),324(25) o RFGIEWE 10, R ZESERGIE W 11.

[0134]  btlrsd : 5 M 21K (btirCl),(0.05¢g,0.039mmol) PLY (tpylIrCl), [EFERT J7 2
AT, A3 B 774 0. 058,86 % o MS(ET) :m/z ( AH A 58 B ) 747 (M7, 100) , 613 (100) , 476 (30) ,
374(25),286 (32) » KEGIEWIE 12, FiF AL HRGIE 1 13,

[0135] Ir(bq),(acac), BQIr: fE 10 Z& J} 2- & R & 2 B W & & — B 1k
(Ir (ba) ,C1), (0. 091g,0. 078mmo1) , LWL (0. 021g) FIBRKEREN (0. 083g) » FEE AP T
[ 10 /N Bl B2 P2 ST NG — 28 4R 1k ARG VAR N, FF I BB T (A e -
FH PR JZ A A8 SR e aidb =, P o R s A R (P2 %91% ) o 'H NMR (360 JKi#%, A
i —dg) , ppm :8. 93 (d, 2H) , 8. 47 (d, 2H) , 7. 78 (m, 4H) , 7. 25 (d, 2H) , 7. 15 (d, 2H) , 6. 87 (d, 2H) ,
6.21(d, 2H) ,5. 70 (s, 1H) , 1. 63 (s, 6H) » MS, e/z :648 M+,80% ),549(100% ). K5 Giktn
Kl 14, iR REILAR G i 15,

[0136] Ir(bq),(Facac), BQIrFA: fE 10 Z FF 2- Z W E W h R & & W — B 1k
(Ir (ba) ,C1), (0. 091g,0. 078mmo1) , /ST LBEA A (0. 025¢) FHRIEEH (0. 083g) » FEATMR
PRI 10 /NN BCE B 2 MR ENTRINOE AR k. RS E R N, 1 SRS T
Vo FHEREENTH A P eaitb =i i EE AR (7% 69% ) . 'H NMR (360 JKH#,
P Wi —dg), ppm :8.99(d, 2H) , 8. 55 (d, 2H) , 7. 86 (m, 4H) , 7. 30 (d, 2H) , 7. 14 (d, 2H) , 6. 97 (d,
2H),6.13(d, 2H) ,5. 75 (s, I1H) o MS, e/z :684 (M+,59% ),549 (100% ). K&HGiEanE 16.
[0137]  Ir(thpy),(acac), THPIr : fE 10 ZE J} 2- 2R E LW F B & & — F 1K
(Ir (thpy),C1), (0. 082g,0. 078mmol) , LA AN (0. 025g) FHEKIREH (0. 083g) » TEA/TIRY
FIER 10 AN EE B 2 HEZE ETRIE Rk RERHR N, g E A TTE.
PRI ZHT AL —E PR Al = o 7= SRS B E R A (774£80% ) o 'H NMR (360 JE##%, A
fiil —d,) , ppm :8. 34 (d, 2H) , 7. 79 (m, 2H) , 7. 58 (d, 2H) , 7. 21 (d, 2H) , 7. 15 (d, 2H) , 6. 07 (d, 2H) ,
5.28(s, 1H),1.70(s,6H) o MS,e/z :612(M+,89% ),513(100% ) . KEI i 17 (FriEH

12
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“THIr”), SR TSR Bk an i 18.

[0138] Ir(ppy),(acac), PPIr: fE 102 Ft2- 2 H E OB H R & &AW = B K
(Ir (ppy) ,C1), (0. 080g, 0. 078mmo1) , LBEA i (0. 025g) FHHEKEEEH (0.083g) » LA/ IRI
REI 10 AN B 22 ST B k. ARG E RN, i B A TTE,
R Z AT AL R R b aib = e 7= SO EaEE (3 87% ). 'H NMR(360 JEA%, A
il —d,) , ppm :8. 54 (d, 2H) , 8. 06 (d, 2H) , 7. 92 (m, 2H) , 7. 81 (d, 2H) , 7. 35 (d, 2H) , 6. 78 (m, 2H) ,
6. 69 (m, 2H) , 6. 20 (d, 2H) , 5. 12 (s, 1H) , 1. 62 (s, 6H) o MS, e/z :600 (M+,75% ),501(100% ) .
REDGIEWE 19, FT-F 3L RotiE w20,

[0139]  TIr(bthpy),(acac), BTPIr : /£ 10 2= Ft 2- L B L T PR & & = B 1k
(Ir (bthpy),C1),(0. 103g,0. 078mmo1) , ZBEIA A (0. 025g) FHKERH (0. 083g) » FEA MR
PRI 10 /NN BCE B 2 R SR AR k. RIS ET R N A, 1 SR T
U FPUE BT A Pt = . RO EREE (75 49% ) o MS, e/z :712 (M+,
66% ),613(100% ). KRECREWE 21.

[0140]  [Ir(ptpy),Cl], : [B ¥ IrCl, « xH,0 (1. 506g,5. 030mmol) F1 2—(p— FF 2K & ) nifme
(3.509g,20. 74mmol) 7F 2—- LA FE LT (30 = JF) PRI 25 /M A HNZTT - ARG
WZE W, N 20ml 1. OM HC1 PAPTIEF=fhe 8RR &R 100ml 1. OM HC1 ¥Rk, R )5
FH 50ml ARV, T4 RV ER K (1. 8508,65% ) .

[0141]  [Ir(ppz),Cl], : [A[¥% IrCl, « xH,0(0. 904g, 3. 027mmol) FI 1- ZK FLaly Mg (1. 725¢,
11. 96mmol) 7F 2— LK LEE (30 ZFt) PRI 21 /M. A HNIZK - REOREM R E
W M 20ml 1. OM HC1 BAYTUE ™ o IEPEVR-AYIF A 100ml 1. OM HC1 $E%, 28 )5 A 50ml
FEEVEGS, T BRIk K O R (1. 133g,73% ).

[0142]  [Ir(C6),Cl1], :[A1¥Ai IrCl, « xH,0(0. 075g,0. 251mmol) , 7 & % C6[3]-2— 2K Ff- Mk
F)-7-(=z3) FT % 1 (Aldrich) (0. 350g, 1. 00mmol) 7F 2- Z4EIL 2 EE (15 ZTF)
IS 22 /NI o P HNZBE LRGP AR Z, M 20m] 1. OM HCL DAPTIE™ o iR A
Y3 H 100ml 1. OM HCI %%, 48 )5 F 50ml FRERWEY: . 7= s T PR - i, o
JEM A, R RS 2O WS RIS T RS 13RI WA ER K (0.0657g,28% ).
[0143]  Ir(ptpy).acac (tpylr) : [Pl ¥ [Ir (ptpy),Cl],(1.705g,1.511mmol) ,2,4- /& —
(3.013g,30. 08mmo1) F1 (1. 802g,17. 04mmol) 7E 1,2- —AlZ%% (60 ZTF) TP 40 /)
I o VA EIZIE - ARG 2 R, WUERR 5850 P T 50ml CH,CL,, iy o ek e
+ (Celite) o JEERZIEFIFRIFRE T A Y) (1.696g,89% ) REDLIEME 22, &
P x— ST ST E e 45 R an i 23, nTLUE B tpy ( “AZRZEMEE L) AR T8 A
B, x— SFHEAI, O£ 4663, R R4 5. 4% .

[0144]  Ir(C6),acac (C61r) : [ [Ir(C6),CL], [ CDCL, IV TP AN A% 2, 4— 1% — Fl fil
i & [ Na,CO,o R NVAELE 50°CIN# 48 /N, P Ja il IS 7 Pasteur W8 AL 0 28 1
P o PEBRZEFIAGEER 2, 4- W0, A BIR EE A . 06 R SDEIE K 24, C6Ir
(RS 25,

[0145]  Ir(ppz),(MERE FERIR ) (PZIrp) :[Aly [1r (ppz),C1], (0. 0545g,0. 0530mmol) AALL
WE FZ (0. 0525g,0. 426mmol) /£ — R HE (15 ZF) PHIEHE 16 /Nt W HHZER SR
G R EWR, WEEREE R 15 B R AR T 10m1 FEE, v 4 (0[] A4 SV UTE H o

13
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O H B ETE VG [ RS T CHLCL, FF i I fek e ZE i v o JBUHR B 23550, 19 Bk SR (A it A )
(0.0075g,12% ). REGIEWE 26.

[o146]  2-(1-Z&2E) R IFUEME, (BZO-Naph) :/EZ BEIRAFAE I, IS 2- LM (11. 06g,
101mmol) 1 1-Z5FR (15. 867g,92. 2mmol) o VREMIAE N, AR T, 76 240 °C INAFFHEFE 8 /)
I o AHNEEW A 100C, SR G MK . i 8BRS, KPR, BB AR 21 10%
Na,COy AR IR o I UEIZBR PRI, KW R ), I A T iR B R 2l
k., BP140°C /0. 3mmHg. 7= 4. 8g(21% ),

[0147] Y (2-(1-Z83E) ZEIFMEME C*N) (pu - &) %K, ((Ir,(BZ0-Naph) ,C1),) :JR& =
FAHAK A (0. 388g) Fil 2—(1- Z52L ) RIFMEM: (1. 2g,4. 88mmol) » VREWHMT 2- &
FIE TR (30ml) , ZRJE RV 24 /NI VA HIS IR 22 20, 70 B0 8 ISR AS 21 RS L] 14
ito FHESL / P BURER U IR 1K) 7712, FH B VE % — 284K, AR e &tk . 77 & 0. 66g.
[0148] XX (2-(1-ZE 3L ) K IFnEme) « ( 4 WE TN BT H2 ) & 4, Ir (BZO-Naph), (acac) ,
(BONIT) :7F 20ml 5 Z %t iR &M —Z4& (Ir, BZ0-Naph) ,C1), (0. 66g, 0. 46mmo1) , Z
ME AR (0. 185g) FHEKIEHY (0. 28) o« VEGWILEN, Trdr T [BIE 60 /N o SRFE V2 H1 SN, 45 5
ORISR B / LU BT . FEL / TR G Y R 73, K / B (1 0 1)
IRET, ARG H PR G=Y. 1& / aafikr fa T4k, SP 250°C /2X 10 torr, =
& 0.57g(80% ). REDGIGWIE 27, R IL IR GIE wn ] 28.

[0149] XU (2- ZRFLZRFFWEME ) o (ZBEMIIR ) 54K, (BTIr) 44 9. 8mmol (0. 98g, 1. Om1) 2,
A= IR ZEAONE] 2. 1mmo 1 &1« (2- ZEEEIFmEM: ) A4k Bk (2. 7Tg) 7F 120ml 2- L8
CEEP R R . IANL 1 BRI, i IPGRA Y, 76 N, £-97 R RSN . 2R )5
AR NAR G2 =, LA i E MR AUTE . MEBRA S MA FRELLTEE 277 . &
S PR ANGTIE I R B 2 5% o REDGIE U 29, T FAZREIL R OGS Wi 30,
[0150] XU (2- ZRIEARIFFNEM) « (SELAEIRL) &4, (BOIr) «#49. 8mmol (0. 98g, 1. Oml) 2,
4= W MAE] 2. dmmol 5 « (2- ZRILZFFIEME ) S8 Ak (3. 0g) 7E 120ml 2- L5
LSBT« AL Lg BREREN, i MPAGRAY, 7€ N, - R IRt (245 16 /)
) o ARG EN R NIR A 2 i, FA g S e » IR A T I R R LAYTIE SE 2
P S BE A I R B 2R 60 % . RGN 31, B R R Gt ]
32,

01511 XU (2— 2% 2% 28 JF Mk M) « (£ A 8 F& X M k) & B, BTIrQ : ¥4
4, Tmmo1 (0. 68g) 8— FIEMEMR A AF 0. 14mmo] & » (2— ZRILIRFFIEM: ) A4k — 1K (0. 19g)
76 20ml 2- LA O BRI A . AL 700mg TRERHY, v VRS9, 76 N, 17
PR R 23 D). REARERNVIR G 2 R, A IR AL DE . RIS T
IO EELAGTVE 58 2 7 o S JERIDTIE IR AEAT 2/ 36 57 % o K AGIE U 33, it
TR GE W E 34,

[0152] XN (2- ZRIEAFFMEM: ) o (MERE IR ) &8, BTIrP) 2 2. 14mmol (0. 26g) MtmE
IR IMAZE] 0. 80mmol 5 » (2— ARFEE AR FFHEM: ) S8 —FE Ak (1. 0g) 7E 60ml SR 1=
AR B IMPGRED, 46 N, f£P7 FRIE 8. 5 /o RIGAE NI GY 2=, &
L B EYTIE o SEVEIRAE I R CAYTE B2 2 7 o S I SRR e i AR LA 2
2 900mg ANAliF=4. REDEEWE 35,
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[0153] XU (2- ZRFEZRFFREM: ) « (ntbig FERIE ) &4K, (BOIrP) 44 0. 52mmol (0. 064g) Mk
WE R INE] 0. 14mmol 50 « (2— ZRFIEFEIFNEME ) A8 51K (0. 18g) 7F 20ml & PEirt
R . A IR S, 45 N, fr97 T ERER (17,5 /) o SRR HTR VIR S
Y&, R ADTE . PSR T AT, B 2 — AN Bagi, B
FWH. AL ATE 36,

[0154] 37 HEAAF L H) btlr 285U HLis & 5Okt

[0155] V. A.2.c. 5IEHEAMELHI S

[o156]  SERAHAMLL, &R R HEIGSIERAHE R X PtL, KL &S
KA X TIrl, FALE IR H & AFAE R . —2ff7 1A Tr (acac) , TifHb OV A2 Bl =
BCAL 2554, A2 Al T A ST IO A A o e - B C A7 A AN BRI b i A2 Y.

[0157]  3L+Ir (acac)3— > L,Ir+acacH

[0158] 4 L = 2- RJELNERE A FFREMRAT 2— BEmy FLILRE I, BRI 204 30% .

[0159]  — Ffr fJ 3%k I ol 2% T &% & W) I & 42 8 A8 A & H = 28 4K LM (1 —C1) ML, il %5,
LM (1 —C1) ML, 8 ik~ 51 R W il 4

[0160]  4L+IrCl3.nH20- > LM( 1 —C1) ML,+4Hcl

[o161]  IRATIBFSGTRIECAL AT, SRS H AL 10 % RRET ¥4 1 Hmr= R A= pl Tr — 2844,
FE AR =B AW TrLy (R AL SN D BB AL AR R YA 7 AR 1]

[0162]  LM(u —Cl),ML,+2Ag™+2L~ > L,Ir+2AgCl

[0163]  FeAlT LRI, P SNy SR AR & R, J& — P 215 2 1 il 28 B 25 S 4 1)
T7iFe R FRARAR G FFA RIS, TR 2 H TAHAB I & (FWnsk ) TR B3 53K,
BATTRIN, FACBCAT AT 18 & EOAA AR T A ez oE 1 N A s B 4 54, OV -
[0164] L M(u —Cl) ML,+XH- > LMX+HC1

[0165]  FRAT) V2T T NAR ZR, b M =4k, 19 RIS G058 FUR ST, £ 2 5
BT, Fan o 13 3R (“usec”) . XFERFdn W H N#EE (20 Charles Kittel,
Introduction to Solid StatePhysics). IXEepA}A fRERE A —Fh 4@ Bo AT 7 Hfaf 55 %
( “MLCT”) .

[o166]  7E T [ HITE 4T IRH53, T 04— RV R 48 G0 1) R ST 6l 2 e H 75
fir, T XS SR ME AT DL R LMX (M = Tr) , b L oy —FER G B ALK (A ) B
RrfA, FX A —FSUA EAL AR . JLPAE R G OL R, X L4 S I A 5 R8I T Tr F0 L B A7
PRIR) ) MLCT BRIT, BOX A RIT S ECAL R Y ERIE VRS o T IR — 20 2 (1) S5 4] . AR 3
WHOGTEI T, X o285 HA B S84 e 1))\ AR R AL 584 (0, %5 T L BUAZ AR B LR
&, 6 Ir J\ARAAAE R XHEA ) .

[o167]  Hifh, TATIERE | R o LIrX 4, o L = 2- ZR3Etng, H X = B
R e R (R ERIE R ) « N- /KA Bk 2R i o 2 & 8— F2 FEn4spk o

[0168] V. A.2.d. HRAMER FH1E

[0169]  XJ il 4 L,IrX -5 ik Ze A i s 22 vl L) 26 5K LyIr & X e b ih . BLAT 2 IR
LyIr 25 G #8 A B A I AR I N7 S5 04 o BAT 1AL 2 FFAE 7 OLEDs Hr (R G A4 I
23 LyIr 255 il LN o PP S5 14 7R T 2.

[0170] (2N LyIr SeA i O il &, J7 k2 AR I A =B Af L 5 Ir (acac) 5 )V, W1
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N LCR7R) Brike —FRIE R & R LIr B E 2l i & — 24 (LIr (v —C1),IrL,)
PN 243 [ (F7R ) o O3 [ — i A, 5 Ir (acac) , il & ™
W —E Ja— R VR s R T A Ly e 7 3 R, A0 SRR R  (E Ag)
AFAEI ] AR TR NS = MO 1, 7T LAPS B 547 7= B 2 A e f i . 45 5 IR RLALA
I Rl s, X A A T AR . BATC R & AN IXER 2 A5 )
S, RIS ~Trppy FIZE3K —Trbg (Bl 3) , (HIBRATTAR(E AT B A= siAs e i T =X L3 Tr LA
PR R RE AR et A R A R

[0171] (1) 3L+Ir(acac), =M\, —L,Ir+acacHl

[0172] 4 L = 2- ZRIENERE AR FEERRAT 2— mEmy FRILRE I, B 254 30% .

[0173]  (2)4L+IrCl,  nH,0 — L,Ir (n —Cl),IrL,+4HC1

[0174]  BEAY[P=3R KT 90 %, 2 DLATB A L S0 i i, 12 S N A8 S X (1) FR SR
BT BT AR H A 1 1R

[0175]  (3)L,Ir (u —Cl),IrL,+2Ag™+2L — 2 [ =, —L,1r+2AgCl

[o176]  BLAYR) ™30 30 %, Hud A TIAIEEAT )W (1) BB A

[0177]  (4)L,Ir (u —C1),IrL,+XH+Na,CO+L — £ 2, -L,1r

[0178]  MLAI[KI ™24 KT 80%, XH = ZBE A

[0179] A N FH2, & 5 AR e B S T R AR . X0 AN R 8
RIS E o 20 A AR T Hoin X e fa i, Hole il &5 20 IF e . R 2 ik
A — A2t 2 e AR DS R R b . 2 XA S LIrX 4 S S5 AH A,
AN BCAL A N IR 7 [ %8 Tr HEEZIN & o F5 42, 24 L = ppy BAAZ NS, /£ 245 -Ir (ppy)
A1 (ppy) It (acac) MG, L FAALAARIBR FHO0 A E5 1 546, &3 -LIr -5 Y]
—ALBECALAA S LIrX S5 X B4 HA R ROAAL B . Al X — ad, B 4 T fe
(ppy) ,Ir (acac) F3ili7nth T4 —Ir (ppy) 5 KA. 223X Ir (ppy) s B—A ppy FRALIALL S
(ppy),Ir (acac) [ acac AL A—HER TR E S0 Tr B .

[0180]  fRVEAE, IX 4L L,Tr 43 ) HOMO il LUMO B =52 i BE ) i Ak s o T IX Lefe &=
X T 48 ) FH A L 5 A4 il 28 110 OLED [ L — W AR M SRS F g i A 2 1)

[o1811 & 3 RIS AR & Rl F

[o182] £ AR & Rk

[0183] 4 X —Irbq :91mg (0. 078mmol) [Tr (bq) 2C1], — Z& 4. 35. 8mg (0. 2mmo1) 7, 8- 2 I
WEEIEE L 0. 02m] ZEEPER (£ 0. 2mmol) F 83mg (0. 78mmol) FRERENAE 12m] 2- 2L EE (L
PERTE AT ) o, AEME RS R 14 /M. A GO B T, i ok pE Ak
M (RERE, CILCL,) 4385 (P73 72% ). 'H NMR (360 JKA#K, % %t ~d,) » ppm :8. 31 (g,
1H),8. 18 (q, 1H), 8. 12(q, 1H), 8. 03 (m, 2H) , 7. 82 (m, 3H) , 7. 59 (m, 2H) , 7. 47 (m, 2H) , 7. 40 (d,
1H), 7. 17 (m,9H) , 6. 81 (d, 1H) ,6. 57 (d, 1H) o MS, e/z :727(100%, M+) » RZHEILR 61 G &
38,

[0184] 4 X —Ir (tpy),: [A] ¥ IrCl, » x1,0(0. 301g, 1. 0lmmol) , 2— (p— A7 & ZL ) ik mg
(1. 027g,6.069mmol) , 2,4— /% — M (0.208g,2. 08mmol) F1 Na,C0, (0. 350g, 3. 30mmol) 7
2- LAFECTE (30ml) I 65 /N . A ENZTT - SREIRGW 2=, N 20ml 1. OM
HCL PAYTVE ™ o 1L UEVR-A V)31 A 100ml 1. OM HCI $E¥, P8 J5 H 50ml FIREBEGS, T4 .

16
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RS T CH,CL,, T I Ak R ZE I8 o ol o 595501, 45 B =) G B B R (0. 265g,38% ) o
[0185] V. A. 3. ¥WERIER D T
[0186] A BHWD K il 45 250 AE TR AR Hh N o 1258 BURH AT DAL 35 10 6 5L A MR 2 4]

K153 7o FEARWIRNEE A, BHE R85 1
[0187]

OQQ ‘@

[o188] [ ZkBeakon nl BERILEE BT SEHUA, UL B R LAAE S BT Ha M B A o ] AR Y
—AEEAKIE T B ]

[o180] &b, — MLIERIRAMME BERINI 7> 108 4,47 -N, N7 — I — IR (CBP) , 1L
G AR -

[0190]

[0191]  V.B. 1. 7E& iy H

[0192]  FRATVIEFEAT F (M4 F 2540 5 R UE I SL S UTR AR A 5 i AR A L. S Bk i, —
AR )ZE (“HTLY) B 5eRUURR TURAT T s EAA I 1T0 (4L ) b AT &1
Fh 12% FIEF, % HTL A2 30nm ( SO0A ) NPD. 3524 T3 Tk (KA W14 8 Ak & 4 v
UURRT NPD IR N REGHAIZ o SEHEfIrh, TR =4 CBP Fl 12% BEE WAL (2- IR
HWEME) o (ZBEREIR) S8 (B “BTTr”) ;)25 % 30nm (300R). ERSHAE i
B ANBLITZ o BHLITZ B R ( “BCP”) #p, 2 F 20nm ( 2004 ). — I % 2t

Pz E b 74k 2 B 20nm JE 1 Alg3 M E. fEH FHEE BT — Mg-Ag HL
W 5E A H I 4 o RS 100nme FTA TR IRLE/N T 5X 10  Torr B R HET .
17
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[0193] 4 3RATIAE 1E G AR R) it Jin v Hs 1), 2% 7O 11O 33 A1 NPD, I i NPD J2 4k, [R1 I v
T M Mg-Ag HLARIE NI Alq, JFA&dmiEit Alg F1 BCP. e 25 /R HL T4 E A\ 21 EML, £E CBP
R AR A, TERRR A, REER AL IE R BT Lr, 55 BTIr 43 FHUR, SR G 4R i 5
B

[0194] 1 5 7w, 46 A A2 0. 01mA/cm® I, i8S E B T 208 A 12%.,

[0195]  HRAREMWT

[0196]  ITO- % BH WAL BB & SAH, FIVEIEMN . 1TO 22 S0k, Wi B2y — Rl e a2
SR . TTO [ER R FIRERET 10"/ em’,

[0197]  BCP- ¥ T FHIT A % 2

[0198]  Alg3- HLTIEANE.

[0199] AR m[{sf FH At 1 2= 7t JZ AR, 44, w] LA TPD AR 28 7R )2

[0200]  BCP [ A 41 vl % 2 )2t PRV 7 BELIT 12, )2 )59 10nm (100A) . BCP 2 2,9- —
AL -4, 7- T 2RFE -1, 10— JEMSHk (RARHB IR ), Hai X0 .

[0201]

&

[0202]  Alq3 F/EH N / 7o 2, g/ T .

[0203]
R
lN/
o ./
___}Ai/O
=N ~,
' 7
Alg,
[0204] i, Bk m DU L AR B A =

[0205] V. B. 2. BEAEEWH 5] NS CRAT A

[0206] G EJTIR, SRR F A AE R A HA AR o a0 SR T LMX (4540
M= Ir) #E5Y0) LA A BA S5O0 E TR, 7T LR Tr &8 15s B iefuE @4, LA
LA R G A A AR = A XM EN S T A% L BT A B 2 e b . i
&5, W UL 52 6 3R, JF e sl A R #EHO6 o+ CBE, L2986k, {3 LMX (M
= Ir) NBEIHER)

[0207] AR sefal), JATdil & 7 —Fp LIrX, K L =F 5%, X = acac, HAHAE D

18
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# -6[ “Colr”]. XM AW R RIS, MHE S EAG RN SGOL. HFEEMC6Ir [
TR T

[0208] LA CHRL AT & BRSSPI R o BT GURHEOE AL AR FH o A 1)
FECHEMR 2, TRATIEE FIX Rl 720 DA B2 A KL

[0200]  FFEEAAENE BRI TOCHRL AT AT DIk 68 (Bln, 5 ) &@LU 5 Bk
6 LE BN . BARMTCHI A 1) L B, 2RO A EHA sp® ZeAb Bk I8 1 Fi 4y
HNJEF, UES Tr N IE R TLICHR .

[0210]  V.B.3. 7E X 8¢ L FCA7 A& b R 2t ik

[0211]  HFAPHE R NS 7 TA % i LR AEERAE . 51 MEABIE R Y
A LA RS R, FRAE M RR IR AL o

[0212]  AfEBELARIB 24 H OLEDs HAG S KRR, 48 il B 3 BUA A 28 1) 484k ) B B JRUR
R 7S 7CE L TR R R E B . AR H I —Fig a2, fEB B 4950 B s 7
(R T) o AR B = AR BB I JE T B AR A7 B SR B TR A . XA ik
FRBN T IRE 5 5 5 FWEEM 0 T IAE R B T i 45 5 -

[0213] il AR 3R 7 — BB RS B T 6. Flvh N- KA B i b1 — 05
F B 1) HOMO O REZRLL Tr 454 401 HOMO BE4 =y 200-300mV ( FR4f AL 220 & ) , 1X ST
TORBREAR IR T 05 s b RS G e R I b (XA 7 IR Sk Bk (R
MERE ) PR ZR I MLCT DA R BCAT AR N BRIT 43R T 1%+ 1 Hi 7~ e i) BEAE — NI mE 2R s
. A FHESEEGSISECRE A ER CGRELnE ) AR LB, BT E
SEAE X BOAL AR b i XBAL RS X b — A2 5 RO R, BT DU SRAL B AFE I A B R
WAL GRS Be B . W LAV AH DG 77, b Ao R T & L Ir AR R 147
B

[0214]  V.B.4. (0

[0215]  BLRAE TrL, A R R ILIBAE, ROGENEZ L B AR R IR K. X2 &
MLCT B BCAL PR P RIE F R S A — B0 AEFT A BATTERRE 2% —BlAr s &4 (B IrLy) X
REHIA LIrX S A O, K5 e iR AR L. B Tr (ppy) , A1 (ppy),Ir (acac) (465 K
PPIr) #B B RIS E RS, N . #E 510nm. L% Tr (BQ) , Fl Ir (thpy) , 5 EAIH LyIr (acac)
Fr S, AT LU BRI RE ka3, BIFE RL ey &, BRSSO BT B3 AL RS

[0216] W[, 7EHAW B DL, X ECAL AR I BB 25wk ST B Re AR . SR TR W R AT
N= IR B AL 1) L LeX 286 HEE AU 61 . AR T FIAEBCAL AR acac F1 N- KA
LB, BAVES-HI & Hntbne BB ERAT A Bon— N/ R SHEEEER (15nm) o &1
LRI LM BTIr. BTIrsd Fl BTIrpic B E . AR =AN4EWT, AR S
FERK 3 MLCT AL N ERIE, i ntbie B IR e A A e As T 4 J 1) 00 B = TR 1fi 52 1 MLCT 1 BE
o

[0217] 40 FAE A —Ff X ELAL A, H = EAREEACTAR T “ LI 75 7 I RE &, 7T LU ZZ 3
X BOAL R R 5o BTIRQ 25 A2 iX PG It o %4 S W IG R ST 9RFEIR 55, HH O 7E 650nm,
XA NIZ IR, B8 BT BT AR SE R JR 1K S A0 AE#E4T 550nm b 7RG, R LF 58
4ok T QBT . EEBEMALY (40 1rQ, 5k PtQ,) HIBEEGIE HOAF 650nm, X84
B G RS RCRARAR, /DT 0. 01, LIrQ M RHE B R R RCR AL S “X7 Bk i —2.
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Fok B X BOALARER “ TrX” AR ZR 0 RS 2 A R0, X AT DME R — M 20 R k. &
LA, AL B R, R A H W P S B3R “L” R, X FFAHERRBL “X” 5
RS R AT B AR AT BE

[0218] AR HHIERE X BCAL A AT BEAN B LR K L IrX 28 GRS o 1E LIrX 54
A g X B AR, 7SI —acac 283k —acac AW HA 9 R SR AT K. X
SRR Z VK RS R R AN e 25 2 5 acac AHEL, IXIANBCAL A4 — & B hr A
T, W AR EAE TR, RAVEM B T4 H T BQIrFA ik . 5 BQlr Lhi, 4%
EYI RS CIEFEFE R, &5 Bk W B E 175 3 acac BLAL AR K5R1S 2 (1P B MO EE o
BQIrFA IR 35 BQlr LR DG EE DL . /TP E K i, BATEARRIX
KEALIR RIS o

[0219] V. C. HAzhy THEA

[0220]  CBP {df FHYE HLAL IR (884 o Bl 1 AN 53 CLA0 BRI FHAE OLED 928 72 2 11
Hoph ik o1 T AR .

[0221]  H A, A< BH AR AT DU FH At 0 25 A ik e i e A B R AL 5 G B RE AT 23 7o
[0222] V. D. Z&{E(FIN T

[0223] AR BH¥) OLED B4 bn] LAH FAFRT S AL [ & OLED [ b, 4 41, iX £ OLEDs W]
BENKEE R WLBNEE TN AL FTEDHL K35 R4 BT 9 SR BE 45 hiEk
PR

[0224]  JBARFT AT BIAR IR 5 R Z)3L R R e i TR Fg g5 Gk A0 - mrmT S
AN R G AT S Fo 25 5387, IR 45 08/774, 119 (1996 4 12 H 23 Hg<Z) s“H T
ZORGCAE R B EL”, 7415 08/850, 264 (1997 4F 5 H 2 H#AL) s“ETHNLHH
TR FHIE IR ICE”, P55 08/774, 120 (1996 4 12 A 23 HEAT ) (1998 4E 9 H 22 H
NATAUS 5,811, 833) ;“ 2B Bordsd ", 7415 08/772, 333 (1996 4F 12 23 HIEAT) ;
CREENEIEEAE (OLED) 7, JE41°5 08/774, 087 (1996 4F 12 H 23 HAREAZ ) ( CFZRL) ;
CHE B NLROER R IR B L 7, 7 H1) S 08/792, 050 (1997 4F 2 H 3 HIEAD ) (1998 4F
5 H 26 HAA A US 5,757,139) ;“ mRCA WL GRS S5, 75175 08/772, 332 (1996 4F
12 A 23 H$E4AS) (1998 4F 11 H 10 HAA A US 5, 834, 893) ;“ A YT AER G Z M
AHLRICERAE”, P H)%5 08/789, 319 (1997 4F 1 A 23 HEEAZ ) (1998 4F 12 A 1 HAAG K US
5,844, 363) ;“ A VPTG R M EaRAR", P15 08/794, 595 (1997 4 2 H 3 HIRAT ) ;
“HEB A HLAOEEE”, P55 08/792, 046 (1997 4F 2 H 3 HAEAZ ) (1999 46 H 29 HZ2
A A US5, 917, 280) 5 mixf LLiE AN 62447, JF 415 08/792, 046 (1997 4 2 H 3 HfE
A2 R LB AR GE RO AR, A5 08/821, 380 (1997 41 3 H 20 HEAD) “&
5— R BE MR bR 5 JB 45 S E B I B HLR G344, 7415 08/838, 099 (1997 4F 4 H
15 HERAZ ) (1999 4% 1 H 19 H A A US 5,861, 219) ;“ BA mwE R RIGERM", FTh 5
08/844, 353 (1997 4F 4 F 18 HEEAZ) ;“HMLY R, FE 515 08/859, 468 (1997 4F 5 H
19 HERAZ ) s“MfipEE S Al tas ", 745 08/858, 994 (1997 4F 5 H 20 HEAT )
(1999 4F 8 H 3 HAAT A US 5,932, 895) ;“ k2 {144 B F A 4bFE”, PCT/US97/10252 (1997
e H 12 HE2AZ) s“H T2 RO IHAERI M EL”, P55 08/814, 976 (1997 4 3 H
11 H24E) s“H T2 6RO R B R, P45 08/771, 815 (1996 4F 12 H 23 [H1#
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i) s“HE AN O B R AR B E JE 7, PCT/US97/10289 (1997 4 6 H 12 HERAS ) sH1“X
HREE R LT A R B2 7R T RS HLIBOG”, PCT/US98/09480, 1998 4F 5 H 8 HHEAZ, 1999
2 23 H MG US5, 874, 803 51998 4F 1 A 13 HAAGIKI US 5, 707, 745 ;1997 4F 12 H
30 H MG US 5,703, 436 ;511 1998 4E 5 H 26 H AR US 5, 757, 026 ;45— NI [F] AR 2k K
HIE S EREIL e 20| HES % .
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