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1. & R IE T B U KB A P R BB ARl AR AE TRl
Gk T

CAN by 2-ZRZEWEMRER(4-1R)-2-FFEEmE, Ry, R A WIZE, AUT EEEURE.

2. ARABEACFEK 1 Frid AL SV EBmD A R, HAFIEAE T CN h 2-
ZREEMER, Ry AZEEE, Ry AHE.

3. MRIWAANER 1 Frid RSV BEWD AR, HAHMERET CN b 2-
IRIFLMEMR, R, AHZREE, R, AHUT 3.

4. WRIBERFER 1 Pk KRS B urbE, HAHMEFET CN b 2-
RFEMEWR, Ry AR, Ry AFE,

5. MRIEAFIER 1 Frid KA EY REmD AR, HAFIEE T N h4-
VR)-2-FREEMER, Ry N, Ry HHE

6. AHIEK 1 Frd KL W BB R & 7%, AR T Bt
BERTAMEREARNMNGIGEEK:; GBEABSEHF _RESD
(pQIr(p-ClyIr(pq), TERFBAFFAE RIS T AT RO RS B S N s F S R KL
EVMBLEZLL 1 © 2.5 FEE/RECIBARAE 2- LR E LB, No M FInAT &/ 1
BE4, 90-100°C FIEHR MY 8-24 /NN, IAZKHT AR KERIMHARRET
BRI S, R B NTAF 23 A 2R M b AN Bt Jre 2k [ PR SR G & W . S A L

7. BRFESK 1 Frid k- e BRI A, HRHEE T I TH1%
APLRBUR A
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B AT AR IR AN B I O SR BC S R B G R S H &

A,

A R B RIS B AR S R BB A R R A, R TRV
BOR A BHE AR . AR W B0 KAk 5 B A R 1 P4 B e
BRI R I
BEREAR

VRN ZRE (OLED) R TAR B m i a ROt E S
RACWER . RSB, MM AR, TARRETEES. BB Ty d,
TR, KRBVEFEAZN A, TR —REGHNKR BRI
KRBT ELM B, Kodak/A 7] I Tang® N\ T 19874E7E T | US4356429 1 K HH T
BE=WHRGEMNEBE VIR EYS-FEEME (Algs), XHAMERE &R,
RME TR BACBERENRER, AV EIRICEHEN T T
Bz H . MiEAE19974E, Forrest5 AT IE S BRI EIR AN, F=ARR A hE-
PIEMAIER, MMM TARPBRESE =S MBI REER, 895 H
TAFBBRESN=ZLSENNENEERN. NEHEITR BRI ERIEE
BN T —AHHIEHE

H A% WL E B BURE LT R S 48 B Tr (1) Pt(IT)- Re(I)- Os(ID)
%, EEHKEAYHTHRERE. BHEFEGEARERSRAXETESE
WRTEZ . BATERK . R\ REISEAEN, AP RIS
A ZEAR K YE BB A5 2R

WECE YR B R BARR RSN, ERCR L5 ANR/ HER T,
MU FEL A P B R S PUE (LUMO)Y R B = o B BB (HOMO), B s B 1B R
T, NIMBAET KA. H im0 abskEe &490°% FH a8 & 20 75 1 0
Wy R R I R . X LA W AFAE A VAR Y, AR B X LLSEAT T
WALA =R . Fik, FRFMREARIEN O RS EH R T EE,
RANE

A B ) B ) 3R A A 5 S5 s RN P e 5t 1T ) 6k BEC & ) PR SO SR L 2%
Hl%, Wit —REAREMEBFIBL L &0 P& Y B AR, AR
A LLE S 2R8I 7 VAR TR 1TO 388 LHIE OLED. A K BHBTIEH & R Fns
WRFIBEE S5 Ak, BB S TER. AR, FFRE. S TBImSEA. B
kS RE SV ER T HER Y EAERNBE AOLHERE.

AR REHITRELRERIE S E AN BLLAT AR G A 4 H T
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—REZEN, RESTER. RABNFENR. ANGEEMT T KEHI
Ak K, A& R BI B R EC 44 LAV TTH 5 i v <6 a8 e A 0 i &4 1 R
MRK. BT, RN 5T A R AR 2R BE A0 A2 Bk, DABkRE
RECH AR, ST —REET AR AR SIS &Y, FFHl7E
RIGHERE & ROTEAE™ BA LR R KB KIS .

AR IMIBARTT SR A AR WRI T 2 141 1 K G & ) BB 6 A R
2R S AR T

CAN Jh 2-ZREEWERER (4-1R)-2- 2R JEmEmk, Ry, R, N HEE, AU e,
C N0k

| oy U
%ﬁﬁkm%Mﬁ%%ﬁm%ﬁW%ﬁﬂ,owﬁzﬁ%@m,mﬁﬁ%,&
%f%i%%m%%%ﬁm%ﬁﬁﬁﬁﬂ,ON%LXE@W,mﬁﬁﬁ,&
ﬁmﬁ%m@mé%%ﬁM%ﬁw%ﬁﬂ,owﬁm%uzﬁg@m,mwﬁ
i, Ry L,
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Frid 8K BC & Y0 e BB e A R 4 v R B AT AEY ST E R W 1S
FIMERG; BUEESERESY) (prlr(u-ChyIr(pq), FERFAFFLE #5541 T it
ITEAARAT e )R N T R A ABLRE LA 11 2.5 BIBE /R LLERAE 2- O
R, No W TIAEER T EEHS, 90-100°C FHikE N 8-24 /M, A
AT AR BRI RKREFSTREKRE, FENTH RS R IR B
AWM HKEL S Y BEECM EL

Frid sk BL &Y BB S BN H . H TS A VLR BUR it

ARAKAE MAER: AR AFTERN &R REEMA B Sk, R
B TER. BAMK. FEE. 5TBHERS. SRENKEBEAMEE
IR FRR T AAERBIOBHEE R . ARPEKBEH R T A BHLEBUR
P R ThRE A EL .

R AR ST 5 3

T4 &R BEANG B F BRI EX A R BEE—P UL .

AR FRI&BRECEYRHIS T BB RATEYSEEE XN A 2L
B, P55 2-KFEEW (pq) REAMEMN K EY (pq)lr(u-Cl), Ir(pq), 7E—
SE & T HATEAASS B R N, 52 HRr=4

(1) BERZHIE K-

o)

.

! H

Y Ri=Me, R,=Ph i}, B ZBRREME N TIER: AR LRI LLBE /R
b1 2 ZERSER T RIIR 4 /NI JE, 3R VAT B RE BB KOK T, HhE T H i
1, SRJEKAS B E ATE 28 45 R BT 18 B 4 BE R AL

¥4 R;=Ph, R,=Ph i}, BEZKFBERRZHIE . FelI2RRERN FEL, FETHH
TAEE SOCL RN, AAHBE, mETEMNETLEMW. HoPIRmA
20mL ZBFFRIMBIEE, BRI A )5 HE S NBERE 2228 k4,
WNse Rk BERT I B4k, R ZBEES REIIRTBRE. K=

O

NH
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(2) EMr_BHKEEDIE K

$&Z3CHk (S. Sprouse, K. A. King, P. J. Spellane, and R. J. Watts, J. Am.. Chem.
Soc.1984, 106, 6647-6653) HIHiEA HARZEERM (pq) HIEMF KL EY)
(pq) HIr(u-C), Ir(pq)s - F FEREMEMEAN = S EKAE /KN 2-Z B 2/ (RFRH 1
DIOTREERIT R 24 /N, RV R EARE R Z= R (5°C-25°C), A 10%HCL
W, JIEERath R, PR, B2 TRA R,

(3) BAYRIE K

W& BRI SR ER G (BIRE 10 2.5) ¥EMRAE 2- 84/, N,
RE TS R EEES, 90-100°C FHiFE &N 8-24 /Mit. IIAZKHT HIK A,
BIERMMRETTEIRGE. ERAENTE2REFY).

PR =2 R A A &5 H ) B A St ]«

S 1. BOAROR BRI I AR S K R AR R A ) A . TR

(1) ZBEZRIAHI2

£ 250mL BB A 9.3g (0.1mol) FEHEA 20mL (0.05mol) BEEE,
SRIGTESLHE TN 5.1g (0.05mol) ZREF, M#MZE[EIG, 4 /MG, ZE1kE.
R NEEREIAUOKS, T KEOGEE, MmESRINAaiEE, WEAR
[l A 2 90mL ZEREMIHITES M. FEIEE A REE 10.9g (7% 81.0%) ,
m.p=114C.

(2) EMF_BHECEY (pq)olr(u-Cl), Ir(pq). W& ik

HY 0.352g (0.05mmol) K& =ZF M, 0.625g (0.12mmol) 2-ZKIFEHEME T
100mL = BT, BIRE RO 15mL2-Z8E 28K SmL KERES B
B, IR 24 /DB, RONEERIGARHIZER, M 20mL10%HCH # BT H 4T
BUE, SIEE1E RN R R A A HBEGEGR, 197700 0.869g(F=%: 68.42%).

(3) ERHKEEWIA L

HY 0.063g (0.5mmol) EHF ZFEKE A (pq)oIr(u-Cl), Ir(pq), F1 0.04g (1.25

6
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mmol) ZERFEIEMAE 10mL LIS, RIS 0.05g HEER, A
B AHRE 100°C M 24 /M. RVEHRSE, I 30mL /K, SRR H 1
E AR, A TRER. H & T RAAmMEE (ERLE 5 4 RRBITHE
prigs, 18804 3BT 0.058g (FZ%: 51.91%) . IR (KBr): 3069 m, 2961
2930 w, 1453 1439 1411 s, 1094 1024 s, 756 s, 732 697 670 m. |H NMR (400 MHz)
d (CDCl;): 1.92 (s, 3H, -CH3), 5.7-8.5(-ArH).

SET 2. BOAR 2R H 2Rl S R IR I & B K BL A I M B i, H 4K
mr:

(1) KPR Bl 25

£ 250mL B OB 12.4g (0.1mol) ZKHER, Hn25mL (1.05mol)
FAHR, e, DAEEASKE BB R RS, RN 1R, R
HER A, Fibn®, #ERNERPEENFTTRNELOREE. I
PRI 20mL ZBE R B HE, [RIZETEER 24.2mL. A5 A2 H
WSR2 K 9.3g (0.1mol) HY, WHN5E/E KLEHT I EME, R LRSS &
BREFELENE, B3 E0EIREE 35.5g (7R 89.62%) . m.p=163.2°C.

(2) M _ERKEEY) (pqhlIr(u-Cl), Ir(pq), HE F:

il 2% 77 1 [R) SE Tt 1

(3) &RBHEEDHIEK:

HY 0.063g (0.5mmol) FAHF — AL EY) (pq)alr(n-Cl), Ir(pq), F1 0.054g (1.25
mmol) K BRIEA MR 10mL L8 ELETEH, REMA 0.05¢ FEEd, AX
WETFHEZR 100°C Y 24 /pBF. RIVERSE, MO 30mL /K, 3875 28T H
B AR, EATERE . HZSF A ME (R 1 1D R
EHTiR4l, BRI AR TAE 0.023g (F5F: 56.2%) . IR (KBr): 3053 m, 2961
2926 w, 1453 1438 1412 s, 1094 1024 s, 756 s, 732 700 670 m. 1H NMR (400 MHz)
d (CDCly): 5.7-8.5(-ArH).

SEHE 3: BRI AT e R 2- R ) & B AKEC S I A . HL4E
XA
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(1) ZEPEERUT B4 -
7E 250mL IR RPN 12.4g (0.1mol) ZEHWE, 10 25mL &AL,
ez, UEEARKERBBT=ER RS RN 1 /MR, REBRETR
i, 1= e A RNV R T IS BRI E . FE 5PN 20mL
LRI EEE, SEZFEEBR 23mL. REHEIMFEREBEH NS 7.3¢
(0.1mol) HUT JEH S H sl h, Wimse/aTA, KEEEEIREAE, X
MR EEGRREFHNT i, BB AEREME 1552 G2 85%) .
m.p=135.8C,
(2) EMF BRI A (pqlr(u-Cl), In(pq), FIE : 557 R SL M) 1.
(3) BB EDNE
HY 0.063g (0.5 mmol) AT —IRHKELEY) (pq)alr(u-Cl), Ir(pq), Al 0.034g (1.25
mmol) KRBT MR AL 10mL ZEE LT, RIS 0.05g PR, &
ST IHREZE 100°C R 24 /N RIVER G, O 30mL 7K, Ty 24T
HEE A K. EE TSR, A P RAA e (R 10 1) RRBAT
R4, B84 A IRIH T 0.032g(7= % 78.35%) . IR (KBr): 3053 m, 2961
2926 w, 1458 1445 1410 s, 1094 1025 s, 756 s, 732 697 m. 1H NMR (400 MHz) d
(CDCl,): 1.8 (s, 9H, CH;), 5.9-8.2(-ArH).
SCHE) 4 BoAR H BT B M (4-1R)2- TR EEEMR (1) & SR AR EL A & 1o
HEHAN:
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(1) ZBEARE R 6%
)25 7 LR R SE MR 1.
(2) 7 Br BURE R & KBS (Br-pq)alr(u-Cl), Ir(Br-pq), -4 -
il 7 2R IR SE R 1.
(3) EBHEAYE
X 0.082g (0.5 mmol) 7 Br HUARIE I &HF — B4k B A1 F1 0.04(1.25 mmol)
LB REHARAE 10mL LI LT, RGN 0.05g FHREAN, BV FFHE
£ 90C B 20 /Mo RVEEHE, A 30mL 7K, SIS I H 1 B AR 5 .
HAETHER. HZEHRMamst (RRI 3 D RRMTE R, 2
PRI TS 0.049g (F=28: 54.44%), IR (KBr): 3026 3034 m, 2958 w, 1462 1438
1422 5, 1096 1025 s, 761s, 690 m. 1H NMR (400 MHz) d (CDCl3): 2.2 (s, 3H, CHj),
5.6-8.3(-ArH).
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