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FE R BT, PRI 2 BB v SR IAEAT o X 2- JRIENERE, EDL T TR (2)
HR 28 U B T RO

[0074]

18
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Y Y
IrCl;, AgOCOCF;
190-195°C Ir (2
Z N
X ; Z "N
x \ X 'I
A
3

[0075] = - &R EREC AL 7 B AR Al U R AT HR PF NMR 35808 72 4y 3%

ik, I HA A G 1=b1=c A 1=, JEAT B0k X- S ERATA o AERCLENG U0 1, 3RAF A AR 11
BEW. EH W LUE RS A > B 2 F ST i 4,

[oo76]  HAVLEH =4 7 IrL°L°L L7, BISKECEWITERE L 00~ ml LS A 5 5 B A
DL ESE =00 7oK el UL AL S A Rl o 7 b R SR A 43 s o il il & BT LUR
SR VIT 1P IR AR 2R, ] U 6 X 22 R 54

[0077]

[o078]  H.rr .

[0079] B = H.CH, 5% C,H, H.

[0080]  FLrfr, L L L A1 LY W LAY SEAH RSN IR 5F B L L L 0 LY g — A B BL B
g5 (1) o

[o081]  —fE I SEAH/K & =K S 2- ZRTLIERE | 4T WE g Bl AR TRk e MY, I A
NaOB, W] LAl & 5K — 24

[0082]  —FiRe A I K — SR W2 FR 3ok — 28, RA LU R 4544 VIIL :

[0083]
F CF3
H
AL
Ir; \\\k
& N (Vi
N i
2 H 2
CF3 F

[0084]  IEIL I LWt LR LR, A AR AT LA R $il 254 54 1.

[0085] i Sl JEC M P A HL b e Sl A TT LG T G 410 DO A WA A, X 40 - %
B, i A 570-625 44K, X T-4006, Jhil 2k 625-700 4k . 4K, UL AAHRELL L
GER (IT1) MIZRIEMEIAL S LR 50 (XT) B, sk L HA1E A 2RI - S &9
FILLR €54 (XTT) B, 38 A58 =0y 72U LA 0 19 R SR 0 ) 1 6 A

[0086]

19
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[0087] HA .
RIO

[0088] Ry, FEDZ 3k H F. CFy« OCF,., A1 OCEX, HiAr, n & 1-6 3%, X /& H.
Cl Ei Br H
[0089]

[0090]  Hid, R, R, & /D27 —1EH F.CF,. -« OCF,., 1 OCFX, Hrf, n 2 1-6 [1%%], X
+& 0. Cl 8¢ Br ;

[0091] &L R IR, A< BH B BCAR AT DLELA A Jibe 2 A A gt S R A, NI 21
12 MR IR

[0092]  7E55 4\, IR L7 AT L7 ECAAR] L B CLE A R RC AR A A —Fh,
I HAR R BT S B> AT . Rk, 2z 0, L EHANBE N E Ak, AR
FENLEIE | R T E sl R LM

[0093]  HARANRILILN], 25 L2 AL, B (1) BIzRIEntng flid H L& A R Ikt
HECAERIN, 5 0 X ELS Y A R 2GR B S i

[0094] R 8 A T Ay LA WIS, S Lt S LY AH A, L2 A, y A2
L, z 42 0 RS =2 I A4, Hor Loy LY R0 L AR . 9 L A L Rgif (D) B,
A2 Co fEIZEKT, “acac” 3K 2,4- PR ;“8hq” 3R 8- KLk 2k ;“Me—8hg” 3R
2— 3L -8- FRILmEmkEL .

[0095] Zf8

[0096]
a=x? U/ aea Wl | WL 2oy ) R L’
BUARSE
8-a B I R, = CF, Me—8hq
R, =F

20
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Ay

LNy

L’

8-b

8hqg

XI

acac

XII

acac

XII

acac

XII

acac

XII

acac

8-h

XIT

acac

XIT

acac

XII

acac

8-k

XII

acac

8-1

XII

XII

[l

XIT

XIT

8p

XII
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&Y Uy i W LW 2 ] R L’
B,
8 = XI1 R, —F -
30 —
8-r - XII Ry, = F acac
Ry =F
8-s - XII Ry, = OCF, acac

[0007] 3% 8 WIECAIAEL) 590-650 LK HH Py HA K 504 .

[0098] A G S R 1) 2 L AE £ 450550 299K BRI DL Y 1 i Ol X 38 A WA R 55T 1
BlEY. TR AREWEA L° AL AR E BRI 58 =0 7, JF AL A
3 S B R — SR AL B B B DN AR I, BC S e EUR e M Bt DR Bl . Sl R

MAEALULTIEAND T
[0099]  IrL°L’ L” (AT

[ot00]  Hid .
[o101] L 3% E B A —S AL
[0102] L”#H F.CL.Br f11;
[0103]  L* Al L* BAHREISCAFE R, 7 H LA L g — N EA L Eg (1), Hd .
[0104]  R,~Rg A7k B eSS Be S FE « 0 2 A 3L L UIE RIS UL I e A AL 1 e 4
5, JF H. R, —Rg qjmﬁ//l\#/[\ﬁi E Fy CFans 0CFon0 Zil 0CF.X, /E\ZEF' n J& 1-6 BJHEL, X A& H
Cl 8% Br, f
[01051] A& C.
[o106]  7EE /N7 F PR A LE RA U S-Ea 7 K :
[0107]  P(Ar), (FBLrr)
[o108]  Hrp, Ar s 5 RFE A, Rk A 2R3k, HomT DA fe kBl oy FEEUSE . ik, Ar 2
A A 20— A e A S BRI R . Sl B AR B s B 48 (s A fERE 5
R4S )
[0100]  —ZRZEE [PPh3]
[or10] = [3,5- = ( =9 A3 ) A% ] Bk [PtmPh3]
01111 JEbL AW () — 282 i 1, B B AT AT A A R 200 1A G R A —
el £, an PCL, BRI P- S8 L1800 5 A WL B WUERAL S WK e JE A0 BYO05 FR A SR
[o112]  FEEE/N 7+ A R S EC A, DL 7E 05 i A B e i UK . & 1a 1) = I Bl ik
IS EL ke (TERE S P4 SE ) -
[0113]  2,6- —HZERERFHY [NC-1]
[o114]  3- =HRAERERFHY [NC-2]
[0115] 4 FRZRTE LA AR 2L B /A4 [INC-3]
[o116]  SHELA P —LeRHER. AR EH C At #2144, @ Hofmann
SN, Horh SRR AEAR NG AT AE T S0 ™ A o

22
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[0117]  ARIERRLEE AN TR L7 &Y. IR L5 LA,
[0118]  FE 9 A TH A L* 5 1P AHHEH L7 R &L 50 7L & i se i,
;H\:EP R1_R8 EU\L%W (I) %%E‘Jo

[o119] £ 9

[0120]
&L R, R, Ry [R, [R; Rg R, Ry
9-a  [NC-1 H ci, [0 [ |F H F H
9-b  [NC-1 H H CH, [H |F H F H
9-¢  [NC-1 H H H [H |F H F H
9-d  |NC-1 H H H [H [0 CF, |H H
9-¢  [NC-1 H CH, [H [H |[H CF, [H H
9-f  [NC-1 H H CF, [H [H H F H
9-g  [NC-1 H H CF, [H [ CF, [H H
9-h  [NC-2 H H H [ [0 CF, [H H
9-i [NC-3 H H CF, [H [0 H F H
9-j  |PPh3 H H CF, [H [ H F H

[0121]
&L R, R, Ry [R, [R; Re R, Ry
9-k  [PtmPh3 [H H CF, [H | H F H
9-1 |co H H CF, [H [ H F H

[0122]  NC-1 #& 2,6~ (CH,) ,C,H,NC ;

[0123]  NC-2 & 3-CF,C;H,NC ;

[0124]  NC-3 /& 4-CH,C,H,S0,CH,NC ;

[0125]  PPh, /& P (CiHy) ,

[0126]  PtmPh3 J& (Ar,).P, HH Ar, = 3,5-(CF,) ,Cl ;

[0127] & 9 FIUEAWAEL 450-550 4K 30 [l Py HA & 5T,

[o128] HiT#8M4

[0120] AU WIS B & 22 /b —ASRBUZ W 73808, ZO6BUZ A0 T AN i /= 2

6], 3o AR BT IR 22 /b — RS A R W BRI S ) o IX LB 38 5 A B0 ) 2 7 A

M LomE. MK RRRERE 1P, #4100 FHME 110 FIPI#K)E 150, SEUTEH
23
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WAL & UM B 2 1200 SR BRI A5 AR R JZE 1400 78757 UE 5
JZ 5 HTARZ Z M2 EHUZ 130, J2 1204130 F1 140 43 sk SRR A S Z

[0130]  HY#h T#54 100 fH 2, Y82 130 7T LR FAM i RS I R 6 E (e &k
THE BOR OGS I ), AT ER G BE R AR e N AR B AN R R AR S
MENZE CandeC AT IZS 31 ) o DG RIS 1 SL A5 L S48 OB BE DG C Ol
bm PR FIE L, DL OB Hath, IX LR TEHA IR TE Markus, John, Electronics andNucleonics
Dictionary, 470 1 476 i McGraw—Hill, Inc. 1966) .

[0131] AR AL GPF S HEAEE 130 st el 8 FEE 140 Wi B 5
MoEL. DL, A% B SR EG A ZIRE P ROt R, Ca R, X R, A
R A AN T B A [ RIS PO R R R AT A 2. iR ZI B E &, KT 20
HE%HKAEYE 100 EE %GR ZE UAERICE . X S5AERAKELEY =
(2- ZRFENENE ) 4K (111 JERON L, ZA S0 R 2 P I AF AR AN R 6-8 Fo & % IN R 15 i
R . XD B KN B . SRR UAELE T B R kA S ki 2
Ho e, T DAEAE SOk AR R S B B o 3B T] UMARRE R FBERI LR RS
MAEHNEE (N- CMFErkme ) P RERE . AT DGR/, Wi 4,47 -N, N7 — R IR B
BTG A8 AR RS , B A — D BA7PAE, BE /N T 20 &%, LIk T 10 &
%, LUITIR 2 1 5 o FR U

[0132]  FERLACHE LT, SKEC ST LACL—Fh DL B S da 7 A7 AR, 8% 7T LAAFAEAS [T
YR GY . 7T LAERRE, 78 OLED L _Eihigrh, RiG“HA &9 BakafEib 5 / 8
FAERTREY) -

[0133] A T 3RA5 =R K LED, 2 /AR £ HOMO (B = v 95 70 1308 ) iz S FRAR
I RT3 (align) , LA AR RHE LUMO (AR H 484> 7818 ) N5 Bk Zh 3k
— 3 MR A AR A AT S R AR IR B S AR A R P BRI
[0134] 7 OLED A (¥ H & )= AT LA & Z A m] AT L &nA4 Bkl e o BHAR 110 52X T3 A
IE AT B R A S A . BT U & H G RAG SR 68 S B BUR
G B AL G BE T L2 R IR A . AEN S E AR 1L RS B 4.5 16
e )4 a8 UL 810 IR IE S8 . WSR2, — A A 12,13 F1 14 4R
[RITR G B A il - B k. &30P TUPAC 9w's R4, Horh o 2= R I A
EBAY%'5 N 1-18 (CRC Handbookof Chemistry and Physics, 26 81 ki, 2000) . PHAR 110
W] LIS AWM B JE < N, ande vl v B R Al 5 i - M kO — AR B Nature
vol. 357, 5 477-479 7T (1992 4 6 H 11 H ). MR 22 —Niz s /b sriE s, LA
AT LUWEE R B = A2 1D o

[0135] o1, )= 120 (525 AL A R SE 22 Y. Wang S 45 7E Kirk-Othmer Othmer
Encyclopedia of Chemical Technology, VUi, Vol. 18, % 837-860 71,1996 1, w] LLf#
R TSy F G . H 2 TG i s 152 N, N - 22836 -N, N7 - = (3- AR
F)-[1,17 - B SE 1-4,47 - % (TPD) 1, 1- = [( = —4- FAREEEE ) K - ok
(TAPC) \N,N” = = (4= FIEEZREL ) -N,N” - = (4- SHFI ) -[1,17 -(3,3” - WAL ) B
55 1-4,4" - Z % (BTPD) \PU — (3— FIEEZREL ) -N,N,N”,N" =2, 5~ K —Ji% (PDA) .a~ &k —4-N,
N- ZOREEEIE R O (TPS) A - ( Z BRI ) - 2R 285 IR (DEH) « = 2-3E % (TPA) |
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Z[4-(NN- ORI ) 2- FERE ] (4- FEARE) BE MPMP) \1- K& -3-[ X - (=
LHEAFE) ROIHEE ] 5[ - (= LFEEEE) AR5 ] mbmeisk (PPR B DEASP) 1, 2- g - —
(OH- M —9—FL ) IR Tk (DCZB) N, N, N7, N = U (4 FEE —1- Z%3E ) - (1, 17 - BERk ) 4,
47 = ZJfg (TTB) , MInpHkAL S B o o IS TR SR G e 2 S dEi e . (R
FRIE) AR R % B R AW IR AR LG MERRIR A h B 2w Ll B2 R 8 R
fE5 5y AT ASRAG A AR R B o

[0136] )& 140 [ ML F L5 A L Se ] s 4 B 2508 2 (oxinoid) ALEH, W= (8- F%
FEWEIR A ) 55 (Alg,) s JEREIREEAL S, 10 2,9- W3 -4, 7- 2R3 -1, 10— JERR B (DDPA)
B4, 7- Z2R3 -1, 10— JEE MK (DPA) s FIMAL A4 in 2— (4- BRoRIE ) -5— (4- BT ZE2-3E ) -1,
3,4-WE M (PDB) Al 3— (4— BEZEEE ) —4— FHE 55— (4- BUT HZHEIL) -1, 2,4- =Mk (TAZ) . 2
140 W] LR AR ZE B AR, I AR b 2 B R )=, LART AR 2 1 FAR BIOR TR K. A
e, ZJE AR B IR I D IOR K

[0137]  BAHK 150 &2 3F A~ sl A L far a8 U1 A 0 Wil o BB AT B2 HLA B SRl B
R R BT & R B AR G JE . TR AR AT DIk B 58 1% (B0 Lis Cs) MIfks:
B 20 () &8 12 K8, AR o uEm MR TR D AP RITE. v UAEA
WS VR A VI N LA S MR SR NI B S T DLTRTE A HLE R
AR JZ 2 8], DABRAR AR A HE

[0138] CLAIFEANLE Fasb P A EE. flu, fEFHREAWE 120 FEE)E 130 2 (8]
UHE—E (Rl ), DEREE A &5 / o2 faeas [ BRUCES, skE5/E R 2. 2K
BIHh, 7V PEE 130 5IIRE 150 Z AT LA M INE (Rt ), DUMEdE 6 A& 5 / 2%
%)= 2 (R Res IR BRIUCEC, B AR R 2 o AT DA AU B = o oAk, AR B T
VLM Z B Z E . IRAh, — el e AR E 110 S HESWZE 120312 130 F
PR 2 150 W] LAEAT R AL B, DA & s 20 F AR ACR « X TR a3 2 A Rk 4
Pk i P oA A R A MR R B K PUE .

[0139] W] LAEEf#, 4 Thae = vl UL — E DL B E G

[0140]  TE I AEAIE LR AR IR SAHDURR & A JE 0T LA & iz e A AT LA % G 3 3%
FIERE W AR AT DAE T B SAHDUR R, in#has & M2 SAHVTR TS . Ji4t,
X B HLJZE AT DT AT v B AR A 18 50 T R v Bl oy B PR, — ek Ui,
AFEZEBA LT EEE K 110,500-5000 3, Hik 4 1000-2000 1 ;45 7U4EH 2 120,
50-1000 2, {1 24 200-800 £ ; & 62 130, 10-1000 12, {1k K 100-800 £ ; By T &% 2
140, 50-1000 3£, {4 200-800 # ;BH#% 150, 200-10000 12, {1 K 300-5000 3%, #&{frh
HL 7 = IR 45 A XA B, LU R I ™= A2 B AR e 56 il v] B8 52 B J2 (AR N JE S 5
PRI, VA2 e 48 HE A 2 1 SR FEAR S 7 — B S A XA RO IE T . A2 E LL
H kT Bt FHAA Bk B HL AR I

[0141] W DAEEAA, F AR & BH R HAL A 0 il 28 R as AR R mT Dot — B i A A 2 b i
e Rkt — g, B, nf LA AR I 40 Ca. Ba B LiF. S35k i BRI
B R B RO ) IR T AR 1 2 A A R W] LN R o 38 0T BUINA LS JZ L
% Z M Be g I gk - EUR L.

[0142] AU B ARG & 0 A B ORI R 0RO 1K), W LU T8 7 OLED LAAM I i
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B B, A VLS B E Y O 2 VR R BER w7, 26 A 2 AR A% e e s, BA
FVEREALT . XA G B AL EC & Ym] CLR k& s A = AN B AR AR [R) 3R AN [B] 1) =30 4 B AL B
EWo

SCHE 5

[0143]  DATF St 1 BH A A B I — LB AEFOE i o e AT 2 AC A B R U B, (AN 2 PR il
(Ko B T AN, B B H 7l = E .

[0144]  SZjifafs] 1

[0145]  ASEJita 1] v BH >R T B AL A ) 2— ZRFENERE R 2— ZRFLMEE 1K) 4% o

[0146]  FTHE— L FERIRLE 0. Lohse, P. Thevenin, E. WaldvogelSynlett, 1999, 45-48
T 7RSS SEES A, 418 200 IR 20 JeRk IR 150 22Tt 1, 2- AL L E.
0.5 5t Pd(PPhy) ;. 0. 05 FE/REUAR KT 2— SUACHERE (mERK B MERE ) A1 0. 05 AR /R HUAR IR AR
MR VR & P Al (80-90°C ) 16-30 /Mo A1) R IR A9 H 300 =& T /K # B, 3 A
CH,C1, (2X 100 2Tt ) ZHL. HAGHIA PR M MgS0, T4, IF Hal i JAsHE AR Wik
Wil oy B s R Al A RN TP S A T B AR B4R > 98 %
MR JEORE P2 SR S AER 3 PR . NMR Ul N A B AE SR 4 e .

[01471] %3

[0148] 2 ZRFLnthInE | 2 it e R SR s bk (1 il £
o &Y B /om Hg (B25) A °C A&
2-s 70 -
2-a 72 —
2-b 48 -
2-u 75 (76-78)
2-c 41 .(95-96)
2-d 38 (39-40)
2-e 55 74.5/0.1
2-g 86 71-73/0.07

[0149] 2-% 65 77-78/0.046
2k 50 (38-40)
2-m 80 72-73/0.01
2-f 22 52-33/0.12
2-v 63 95-96/13
2-w 72
2-x 35 61-62/0.095
2-y 62 (68-70)
2-z 42 66-67/0.06 (58-60)
2-aa 60

[0150] 4

[0151] 2= ZEFLALk g SRR IR e A A ne bR ) 1 Joit
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18/41 1T

[0152]

[0153]
[0154]

2%, LM (iHE)

% 1H NMR 19 NMR HMS (M)

2-s 7.48(3H), -62.68 C,64.50
7.70 1H}, ﬁ4'57)
7.83(1H), 3.49
7.90(2H), (3.59)
8.75(1H) N,8.07

(6.28)

2-a 7.19(1H),  -60.82 (3F.s), C,59.56
7.30(1H),  -116.96 (1F, m) ﬁgjs)
7.43(1H), ,3.19
7.98(2H), (2.90)
8.07 (1H) N, 5.52
9.00(1H) (5.81)

2-b 7.58(1H),  -62.75 (3F,s8), C, 53.68
7.66(1H),  -63.10 (3F, s) (53.60)
7.88(1H), H, 2.61
8.03(1H), ;52'40)
8.23(1H), 4,53
8.35 (1H) (4.81)
8.99(1H)

2-u 7.55(1H), -82.89 (s) C, 69.17
7.63(1H), (70.33
7.75(2H), H, 3.7
7.89(2H), 3.66)
8.28(2H), ,4.88
8.38(1H), (5.12)
8.50 (1H)

F*4

(&)
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19/41 1T

[0155]

[0156]
[0157]

A%, FM (HE)

o4 THNMR 19F NMR HMs_(M¥)
2-c 7.53(1H), -62.14 (s) C, 53.83 (53.73)
7.64 1H;, H, 2.89
A )
8.30(1H), (10.44)
8.53(1H),
9.43(1H)
2d 7.08(1H),  -62.78 (3F, s), C, 59.73
7.48(1H), 112,61 59.75)
7.81(3H), ,2.86
8.01(1H), (1F,m) 299
8.95(1H), s 5.7 )0
2-e 3.80(3H) -62.63 C, 61.66
6.93(2H), (8) (61.90)
7.68(1H), H, 3.95
7.85(1H), (4.04).
7.96(2H), N, 5.53
8.82(1H), (5.38)
2-g 2 170(3;4) -124.)03 C, 7% g)e
7.10(3H), m
7.48(1H), ﬁ75
7.60(1H), (5. 30)
8.05(2H), ng % 3)3
24 7.10(2H), -62.73 C, 50.51
7.35(2H), (3F, 5) ﬁ’2 17)
7. 96§1H -113.67 1.7
8.78(1H (1F, m) '32 51'99
(5.07)
2.k 7.08(2H), -62.75 C, 60.39
7.62(1H), §3F 8) (59. 75), H,3.38
7.90(3H), 11.49 90),
8.80(1H), (m) h(1555 15)3
2-m 7.10(2H), -62.63 C, 52.13
7.80(2H), ssr-' S) ﬁz 17)
8.00(1H), 11.24 216
8.75(1H), (m) 4 85
(5.07)
x4

( gfz
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o

1H NMR

19F NMR

A%, FEM GGHE)
3MS_(M*)

2+

2V

2-w

[0158]

2-y

2-z

2-aa

[0159]  SLjjfs 2

7.55(3H),
7.77(2H),
8.08(1H),
8.87(1H)

3.8(3H),

8.95(1H),
7.30(1H),
7.50(1H),
7.58(1H),
7.75(1H),
7.90(1H),
8.87(1H)

8.54 (1H, d),
8.21 (2H, d),
7.70 (2H, d),
7.24 (1H, s),
6.82 (1H,
dd), 3.91
(3H, s)

6.9 (2H, m),
7.18 (2H,m),
7.68 (2H,
m), 7.95(1H,
m), 8.65(1H,
m);
8.94(1H),
7.62(2H),
7.82(1H),
8.03(1R),
8.98(1H);
6.85(1H),
6.93(1H),
7.80, 7.90,
8.05(3H),
8.89(1H);

7.70(3H,m),
7.85(3H, m),
7.80, 7.90,

8.85(1H,m).

-62.57(s)

-82.70 ppm

-83.08 (3F, 5)

-108.70 (1F, m),
-113.35(1F, m).

-82.72 ( 3F, s),
-108.11 (2F, m)

-62.80 { 3F, ),
-107.85 (1F, m),
-112.45(1F, m).

Ciohineit
1525(1\?-01) h

C, 61.66 (61.37),
H, 3.98 (3.67),
N,5.53 (5.48)

[0160] A<t 51 13 B LA b 28 DY 43+ X T =X T (L) 5 FEAL B4 IR il 4% o

[0161]  7F L7 ¥y sz fr, 38 TrCl, » nH,0 (53-55% Tr) » AgOCOCF, (3. 1 4 & /Tr) \2- 353
e (&) M(fFE) DEKRAYAE 180-195°C (M ) 7 N, FEIZIHIH: 2-8 /)
N o FTSHREWH CHCL, 73 A E R AW e . 22Ul — A AR g LA
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TH R B O IR I 25 A9 Bk, oA PR AL DL AR (o dn i = - R B AL
Ir fl5Y. Bk g P EYesk e T T Rl g mth (R ) 184, 81k,
8% Soxhlet ZEBCRA BECS Y. P73 :10-82% o A IFELH NMR J61EEHR I CZ M
fiE, 5 RAET K 5 hE . XM TIXRINE =P EA Y, kA5 5 X— ST2 451

[0162] & 1-b

[0163]  {EVRJEEEE (30 20%h) Fhmd) 185°C (g ) i, 4 1rCl, »nH,0(54% Ir ;508
20 ) \2- (- WAEREE ) -5 =R ZEMLRE, LA kk (2. 20 38 ) \AgOCOCF; (1. 01 52 ) FH7K
(1 ZF) MREWAEN, W T EIZWERE . {5 185-190°C ' 2 /N Ja, IR G W5 . %R
ERHRNER . H SRR AU AR B 2 AR (. 1RE 5 ST Pe iR i R A
AREAE TS S 28 K . (R FRE P INN R (50 =Tt ) J&, EBAE 10 C IR — 8% . &
= - NERBAEAYNHEITED LAY b, HFBESESRIFAERET F . 7% :1.07 5%
(82% ) o MILAE 1,2- —A LHEPBARVS H IR PV, DAF LIS W X S Eedin 4.
[o164] ALEY 1-¢

[0165]  FEIRFELNE (15 43%h) FHmiF) 192°C (v ) 2, 48 TrCl, +nH,0 (54 % Ir 5504
250 ) 22— (3 AR BEZREE ) -5 = J I ZEIERE , 54 bb (1. 60 35 ) HTAgOCOCF, (1. 01 7t )
PIVRAIAE N, YL T RIZAEFE . 7E 190-195°C R 6 /N5, iR St . RGPV 2
B HEEAE AR b, 285 R B SR ek . UEMR AR RS (MR
AT, D= A gt [l A WA A R I F H S R e AE 25 = —Soxhlet ZEHUAS AL HLER
afl, 7B = - M B AN AUTED, (L EW e, I FREVER RS TR 775
0.59 3¢ (39% ) MM 1,2- ZE LEEH SIS DN X- SR a1k

[ote6] 41L& 1-d

[0167]  7F 190-195°C (¥ ) 1 IrCl, *niL0(54% Ir ;508 Z 5L ) \2- (2- JACEIL ) 5- =
P IEMLRE , 54 aa (1. 53 52 ) VH1 AgOCOCF, (1. 01 35 ) HIVRGYILE N, Vi N I 2445+ 6 /s
15 4. IR SR E BN EIE, ARG, 2- OB, EZAE R E A
b g I 7 k. HEE (20 Z71) AFERRIE T 30m H YR EY d Bpide, ol
EpEsy B, H BRI E R N . 7% :0.63 58 (49% ) o MS %t / FEEH A
Bl EWH) X— S8 .

[o168] {L&54 1-i

[0169]  {7F 190-195°C (W) 8 1rCl, » nH,0(54 % Ir ;503 2 3¢ ) \2— (4— JoAX A 4 L %
5 ) -5 R P EEMLRE , AL G ee (2. 00 5T ) VFH AgOCOCF, (1. 10 3¢ ) HIVR-EWAE N, il T &l
FUBEFE 2 /NI 45 3 o AEIRIRE DA H R ZR, N5 H Z @ P A B A )il i R —
AR 28R . HIFEE (20 =Tt ) AR SEAS E- YR &) 1 YTie, 8
b gy B, BRI IFE LS R . 770N 0,86 38. Ji b, 38 I 7 R BRI 1) B
RO IMEESRAS 0. 27 WG S5 113 38 (72% ) .

[01701 41L& 1—q

[0171]  ZEVEFEZENE (30 23 %Bh) THiEn 3] 185°C (g ) i FiHh, 38 1rCl, « nl,0(54 % Ir ;
530 Z£ 71 ) \2- (3— A EEIE ) -5— =R A IEMLRE (2. 50 7T ) . AgOCOCF, (1. 12 7 ) Fl/K (1
ZT) KHRAWAEN, U N RIZUEE. 76 185°CF 1 /NN Ja, IR &L . {ZIB &Y%
HIR) = O A SRR E R A . RS I R e v A A
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TEAEL IR R . BRI ] Cbeviisk, ARG 1, 2- RO - ChEP ELE b (IR) . 755 .
0.30 7. "F NMR(CD,CL,,20°C ), & :=63(s).'H NMR(CD,C1,,20°C ), & :8.1(1H),7.9(1H),
7.8(1H),7. 4(1H),6.6 (2H) ,4. 8 (3H) » M 1,2- 5 2% - CHETIREBEEY (1,2- —& L
ft, DR A ) 1 X- ST im ik . X N BL & Y0288 (5O

[0172] 2RI &ALEY 1—a 1—c1=f & 1-h.1-1 & 1-m F 1-r. {EALEW 1=1 k%
W, RIS RAE Ry BK Ry A7 & B RAATIR G
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RS
a4 NMR
144 GEIE (%a)) (CD>Cly, 25°C)
1-a C: 50.3 (50.1) 1H: 6.8 (1H), 6.9 (1H), 7.0 (1H), 7.8
H: 257 (2H), 7.95 (1H), 8.1 (1H)
N: 4.9 (4.9) 19r: 634
Ck 0.0(0.2)
1-b C: 47.4 (47.3) TH: 8.4 (1H), 6.75 (1H), 7.7 (1H), 7.8
H: 2.0 (2.1) (1H), 7.95 (1H), 8.05 (1H)
N: 4.6 (4.4) 19¢: -63.4 (s); -109.5 (ddd)
1-c C: 474 (47.2) 1H: 6.6 (1H), 6.7 (1H), 6.8 (1H), 7.8
H: 2.0 (2.0) (1H), 8.0 (1H), 8.6 (1H)
N: 4.6 (4.5) 19F: -63.5 (s); -112.8 (ddd)
1-d C: 55.9 (56.1) 1H: 8.6 (2H), 8.8 (1H), 7.0 (1H), 7.6
H: 3.0(3.2) (1H), 7.7 (1H), 8.4 (1H)
N: 5.9(5.8) 18F; -115.0 (ddd) _
1e C: 44.1(43.3) 1H: 6.9 (1H), 7.1 (1H), 7.8 (1H), 8.0
H: 1.7(2%) (2H), 8.2 (1H)
N: 3.9(3.8) 19F; -63.0 (1F), -63.4 (1F)
1f C: 504 (50.5) 1H: 6.9 (1H), 7.1 (2H), 7.6 (1H), 7.8
H: 257 (1H), 7.9 (1H), 8.1 (1H)
N: 4.9(4.9) 19: 824
[0173] 19 C: 55.9 (56.3) 1H; 8.4 (1H), 8.7 (1H), 7.0 (1H), 7.8
H: 3.0(3.2 (1H), 7.7 (2H), 7.9 (1H)
A5
(%)
¥ NMR
o4 CGHE (£8]) ) (CDoClo, 25°C)
1-h C: 51.0 (45.2) 1H: 8.8 (1H), 6.95 (1H), 7.05 (1H), 7.7
H: 2.1(2.3) (1H), 8.0 (1H), 8.9 (1H)
N: 4.9(4.2) 19 63.3
1+ C: 49.4 (49.3) 1H: 3.6 (3H), 6.3 (1H), 6.6 (1H), 7.7
H: 2.9(2.8) (2H), 7.85 (1H), 7.95 (1H)
N: 4.4 (4.4) 19F: 83.2
14 C: 474 (474) 1H: 6.7 (M), 7.1 (m), 7.5 (M), 7.6 (),
H: 2.0(2.3) 7.7 (m), 8.0 (m), 8.2(m)
N: 4.6 (4.7) 19F: 8 s resonances (-83.0 - -63.6)
and 8 ddd resonances (-92.2 - -125.5)
1K C: 43.5 (44.0) 1H: 6.9 (1H), 7.15 (1H), 8.1 (1H), 8.3
H: 1.8(2.%) (1H), 8.45 (1H), 8.8 (1H)
N: 8.5(84) 19r. 829
14 C: 422 (42.1) 14 8.5 (1H), 6.7 (1H), 7.75 (1H), 7.85
H: 16.(1.8) (1H), 8.0 (1H), 8.1 (1H)
N: 3.8(3.7) 19F; -58.1 (1F), -63.4 (1F)
[0174]  =Zjfyl 3

[0175]  ASzifsi it B LA B3 — 2> 738 Trl*L°Le L L7, HIAKE G 0 4% o
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[0176] &%) 1-n

[0177]  #£190-195°CHE IrCl, *nH,0(54% Ir ;510 %274 ) 2— (3- HFACHFEZTE ) MEmK (1. 80
)N = FARCRE (1. 10 570) WMREWIAE N, FL T EIZUBEF: 4 /N BT A5 [l AR 7E — 4K,
it EH Z R R RENT, D E RSB AR A S R RV EARESEY. @i iR G
A AL JE & WG T EBR . IR I EG, WEAB T O E g, FFEaEsT
T PR 0.29 70, “F NMR :=63. 5 (s, 6F) , —76. 5 (s, 3F) » BI85 X SHEATHF9T 3R
(ER AR/ JINEZ Y AP

[0178] 4L&W) 1o

[0179]  4E 190°CHE" IrCl, » nH,0(54% Ir ;500 Z£ 57, ) < 2— (2— HACHIE ) -3- & -5 = H AL
FRIENERE (2.22 38 ) WK (0.3 =) M=% LM (1. 00 3 ) KRG 1.5 /Nt
] A=A — A B SRR, LU A 0.33 w2 1 1 I GBS YIRS =
BAC B G, A AW L—p FUR OV EC PR B3 45 58 e F NMR :—63. 0 (9F) , =76. 5 (
3F), =87.7(2F) , —114. 4 (1F) o i I\ — S Bt — bt A =1 45 it 2 BRI &5 it () 2R R LR e A4
T IR X— S AT SR N A R LS ) I 454

[0180] SE ] 4

[o181]  ASta ] vi BHEL A LL B&5i (VITD) BURFEEEH RIS % .

[0182] 4% IrCl, » nH,0(54 % Ir ;510 %57, ) «2- (4= AR K IL ) —5- = FACH ZEntkme (725
2 ) K (6 ZEF) M 2- LHEFECEE (20 =7t ) KIREWAERNA T BIZINEHE 4. 5 /o 78
I NaOH (2. 3 58 ) 7E/K (5 Z T ) FHIEHE , M 20 ZF+K, {ZIR- G WAL R T Bt 2
/NI o FEKTRE VA H B 0, F 50 KRR, k. dREA Y 30 25 1,2- —
LB NaOH KW (2. 2 3iAE 8 ZFH/KH ) TRV T RIZAEH: 6 /Mt o WIREGW T 28K
HHLEEF, BN ANLEARTE KA BT 8 b A R I  y8 4 B, F/K 78 0 e FH7E
BA TN, 420,94 75 (95% ) HIHKERIE B (Oibal ) o 'H NMR(CD,CL,) :—1. 0 (s,
1H, IrOH),5.5(dd,2H),6. 6 (dt,2H),7. 7(dd, 2H),7.9(dd,2H),8. 0(d,2H) ,9. 1 (d,2H) ,» °F
NMR (CD,C1,) :=62.5 (s, 3F), —109. 0 (ddd, LF) ,

[0183]  SLjiaf] 5

[0184]  ACSLJta M Ui BH K — SR Wl & — - e @ LBL 59 o

[o185] {L&54 1o

[o186]  f8°k B SE A 4 KGRI Y (100 Z 50 ) Wt 4R L W5 (0.075 Z Ft
4fE b E) M E PR =T MRS WAESRBRE— 8. 2Rl 54
kAR 8 IR 2R A, SRS R S G A AR, A O vEd IR T . A=K 109 2=
(94 % ). 'HNMR(CD,CI,) :1.1(t, CH,),3.9(dm, CH,),4. 8(s, CH,COCH) ,5.9 (m),6.7 (m),
7.7(m),8.0(m),8.8(d). "F NMR(CD,Cl,) :=63. 1(s,3F), -63. 2(s,3F), —-109. 1 (ddd,
1F), =109. 5 (ddd) o Z3# 3F5 :C,44.9 ;H, 2.6 3N, 3.5, 52l :C,44. 4 ;H,2.6 5N, 3. 3,
(01871 4L &Y 1—w

[o188]  flik B St 4 (FHGREE Y (0.20 30 ) 7E THF (6 &7t ) P HIEHE N 50 Z 5w
R CTRAL I, I A AR R, AR B4 0.5 =F, HH Okt 8 =) A, NE
— R, Sy BT IR AR, ] CREVEGS, FRTE R TITE. E (1 L ITHE SHMe ) -
0.24 7% (96% ). “F NMR(CD,CL,,20°C ), § :-63. 2(s,3F),-76. 4 (s, 3F),-107. 3(ddd, 1F) .
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'H NMR(CD,CL,,20 “C ), § :9.2(brs,1H),8.2(dd, 1H),8.1(d, 1H),7. 7 (m, 1H),6. 7 (m, 1H) ,
5.8(dd, 1H) , 3. 7 (m, 2H, THF) , 1. 8 (m, 2H, THF) ,

[o189] AL&W) 1-—x

[0190] {1 =S LMREE P RMARIAL G4 1w (75 Z e ) Fl2— (4- IRFSE ) -5 JARHERE (130
20 ) {F 150-155°CHE N, THiHE 30 43P 4 T1T B 474 H) 21 2= 0 g AE CHLCL, o
P43 B s I o e B R I 2R k. HRERE FEIAE QR R R E RS T T BT
HOKRFEOTERIFEAR. 758 T4 =5 (86% ). F NMR(CD,C1,,20°C ), 8§ :=63.1(s,
3F), —63. 3(s,3F), —108. 8(ddd, 1F), —109. 1 (ddd, 1F) » "HNMR(CD,CL,,20°C ), & :8.2(s),
7.9(m),7.7(m),7.0(d),6.7m),6.2(dd),6.0(dd) . %AW IEL AN, FALRAAR LR
I, 0 X= 5 70 A BT iE SE 1

[0191]  =SZjiifsl 6

[0192]  ASEJtE ] Ui I LA B8 10 NI sl —Tr (La) , RIS il 45 o

[0193] AW 1-s

[0194] XAV SHAEY) 1n BRI TTVEE . 3 NMR. TLC FI TGA 4l , 45 L2 1
KA FEAER 1 ¢ 1IRED.

[0195] W) 1-t

[0196] 7RI A Z1E (30-40 438 ) F i3] 165°C (v ) I, #2 1rCl, » nH,0 (54 %
Ir ;0.40 53 ) \2-(3,5—- AL ) -5- = R A EL ML mE (1. 40 53, AgOCOCF, (0. 81 5% ) Fl7/K
(0.5 ZF) FHREWAEN, WL FRIZIBiHE. 7E 165°CF 40 705, LR AW EE . i
REWAH B W EAAH PR ARE R AN . RS AP R
B AR A SR R A R . FRE R Okt R Ve, HFEE RS TR 7% :0.53
(49% ) . F NMR(CD,C1,,20°C ), & :-63.55(s,3F),-63. 57 (s, 3F),-63. 67 (s, 3F) ,-89. 1 (t,
1F), =100. 6 (t, 1F), —102. 8 (dd, 1F) , -118. 6 (ddd, LF) , -119. 3(ddd, 1F) , —123. 3(ddd, LF) ,
'H NMR(CD,CL,,20°C ), & :8.4(s),8.1(m),7.9(m),7.6(s),7.5(m),6.6(m),6.4(m). %N
EW R A, Wk X B FTE S

[0197] 4 E&W) 1—u

[0198]  54L-AY) 1—q RG] H- 70 BRI G, AR R A 1, 2- 54kt - Chth 4
m AT R4 $RA= Y%k 53% o 2 B NMR 200, AW L. °F NMR (CD,CL,,
20°C ), & :-63.48(s,3F), -63.52(s,6F), -105. 5 (ddd, 1F) , -105. 9 (ddd, 1F) , -106. 1 (ddd,
1F), -107. 4 (t, 1F), -107.9(t, IF), -109. 3(t,1F) » 'H NMR(CD,C1,,20 °C ), & :8.6(m),
8.3(s),8.2(s),8.1(m),7.9(m),7.6(m),6.6(m),6.4(m),6.0(m),5 8(m)-.

[0199] W) 1-v

[0200] ] =GR SRR — M & @A h AR &) 1-x Fl 2- (4- AR ) 5- =2
iLme , F 540 A4 1w RU 5 ik & %4 AW . °F NMR(CD,C1,,20°C ), § :=63. 30 (s,
3F) ,-63. 34 (s, 3F) ,—63. 37 (s, 3F) , —108. 9 (ddd, 1F) , -109. 0 (ddd, 1F) ,~109. 7 (ddd, 1F) » 'H
NMR (CD,C1,,20°C ), & :8.3-7.6(m),6.7(m),6.6(dd),6.3(dd),6.0(dd). #F 1 KL
IR, X 5 6 5 28 BB 1) e A A s a5t i U i AL 59 1-b.

[0201]  SEjiafy] 7

[0202] 125 it 4] i3 BH A FH A i BH ) 4K PG & 4 T 18 OLED .
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[0203]  IEEHZEREAS SO S 7R ZE HTZ) BBURGZE ELE) MEb—4H
TAE4Z (BT 2 ) BI#EIE OLED 234k, A My BUER I Edward Auto 306 28K #%. JIT
A EEDTR AR E A AE 10° BYEEIAN  ZUTRE BRI DR 5 PhAS ] (1 85 110 AN 75 22 Fh
B,

[0204]  AFHEALEAY (ITO) MREUVBIHEILIE, 1T0 ¥R/EL) 1000-2000 352, ZIEAAH 56 H
IN [ HCL YL i AN AR 110 KI8T i 8 585 LU SR — il AR IR 58 o Ao FH SR I I i
WAE MR TR ZE 1T 1T0 AR o RS A A R PR I vE . AR R 7%
TR YE, AR5 S T BBk, ARG 70 R 28 P i lg ~ 3 /it

[0205]  ARJEHUEVE HIE BRI 1T0 SR N A E A, JHZE S SMESF] 10° €,
ARSI T AR 8 B TR — BB MR 4 5-10 438, 7ETE YRS, T PE R K IR %21k
YT Z B B n, BB R AL S8 k. ZEDTRUSRE S A A 0 1k
LS (Sycon STC-200) I e il (1) )51 o 8 S A8 P 45 1R B A I J52 P A A R 4T A
EDUR B RL 2 FEAR Rk TH B o AR S S OLED i1 B H B0 7% 35 JF 37 R R A 1h
(EES

[0206]  E{FEFIEREBEAER 6 o FEFTATEOLT, BB W By 170, B2 JE A
A 700-760 R Al E—LEFE S L A E TR E . SERORINZ SR EL E RN

%6
Algz = = (8-fi44d) 4
DDPA = 2,9-=F -4, 7-= 3 31, 10-3E %k
Ir(ppy)3 = BX-= (2-FAug) 4K
MPMP==[4- (N,N-—Z X AL ) -2-FEEE] (4-FEAXEL) ¥

HT & ELE ETE
#e A& ANl BE, A ( A& A
#¥ | MPMP (528) | Ir(ppy)s (408) | DDPA (108) + Algg (320)
[0207]
1 MPMP (520) | 4% 1-b DDPA (125) + Alq3(365)
(499)
2 MPMP (541) | 4c44 1-b DDPA (407)
(580)
3 MPMP (540) | &% 1-e DDPA(112) + Alqa(340)
(499)
4 MPMP (525) | #a4h 1k DDPA (106) Algs (341)
(408) -

[0208] 3£ 6, 4%
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HTE BLE ETE
5 ( BE. Al ( BE. A ( BE, A
5 MPMP (570) | o4 1- DDPA (107) + Algg (339)
(441)
6 MPMP (545) | 4% 14 DDPA (111) + Alqa (319)
(462)
7 MPMP (643) e 1-g DDPA (112) + Algz (361)
(409)
8 MPMP (539) | #&% 11 DDPA (109) + Alqs (318)
(430)
9 MPMP (547) | 444 1-a DDPA (105) + Alg3 (300)
(412)
10 MPMP (532) |44 1-h DDPA (108) + Alq3 (306)
(457)
11 MPMP (603) | &4 1-d DDPA (111) + Alg3 (303)
(415)
12 MPMP (551) | 444 1¢ DDPA (1086) + Alg3 (313)
(485)
[0209] 13 |MPMP (520) | 44 14 DDPA (410)
. | (405)
14 MPMP (504) | .44 1-b DDPA (393)
(400)
15 MPMP (518) | 424 1-b DDPA (418)
(153)
16 MPMP (556) | 444 1-m DDPA (430)
(416)
17 MPMP (520) | 4z549 1-n DDPA (420)
(419)
18 MPMP (511) | w24 1-0 DDPA (413)
(412)
19 MPMP (527) | 4449 1-p DDPA (412)
 (425)
20 MPMP (504) | 4% 1 DPA (407)
(417)
21 MPMP (625) | 444 14 DPA (416)
(419)
22 MPMP (520) | ft&-4 1-u DPA (405)
(421)

[o210]  J@ILIMELL (1) Wi - i (1-V) fhk. (2) MEROLRRN R SRR (3)
HUEUR e e 5 RS IR G Z R R AL OLED At o B HI A BE 46 200 W1 2 Frzso OLED A% i
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220 ) T-V 4k HH Keithley Source-Measurement Unit Model 237,280 5. H Minolta
LS-110 B FEAY 210 P52 BUAOLER R (H Cd/m’ (8 RRx ) HREEIRR, H4EH
Keithley SMUFAHGHH . A —Xi&4% 230 SRADL, ik P17 240, Fil g 64 250
O3B AR E AR RE ARG TN 25 260 T 5E , T4 LB OWBIE . Fr A i =il & [F] i 2E47 JF
VSN 270 4256, FH LED i FLEUR OGHR S 2 BR LIS AT 2481 I /5 1 FLI A B2, 1 e AR
—HE MR EeR . AL Cd/A.

[0211]  HERAETR T L
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£ 7
skt eg B BR AR
Al PRt i AR K,
%ﬁ* k4 6‘5 ﬁ‘*’ ? K* »
& Cd/m2 Cd/A Cd/A am
st 540 0.39 0.48 522
A0V
1 1400 3.4 11 525
£21V
2 1900 59 13 525
425V
3 830 1.7 13.5 525
18V :
4 76 0.005 0.13 521
£ 27V
5 175 0.27 1.8 530, 563
E25V
6 514 1.5 22 560
£20V
7 300 0.57 1.9 514
[0212] & 26V
8 1200 0.61 2 517
JE28V
9 400 1.1 4 545
: 18V
10 190 23 33 575
16V
11 1150 12 3.8 506, 526
£25V
12 340 0.49 2.1 525
A£20V
13 400 3 5 520
21V '
14 1900 5 9 525
15 2500 6 11 525
16 100 0.17 0.2 560
A£27V
17 35 0.005 0.014 575
A28V
18 30 0.08 0.16 590
126V
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A 1
(%)

g%{% *gﬁgﬁt ﬁg HARE{E KK,
b3 Cd/m2 Cd/A Cd/A nm
19 2000 6 8 532

[0213] '& 21V
20 350 0.60 1.6 595

226V
21 1200 5 545

ARV
22 80 1 540

A9V

[0214]  WEAE KR4 AF P BRI SN I R ITF R R . B A TR LT3
P (CHRSTE ) ot gsfEh AN 2D FIIEE . R MRARNEE S, ki
RO TE A 0% . e T 52 Fm A A2 F 2, R S R RO ERE A T 35 AH ]
()5 5 e T 2 D I 1, X ORI BRI DY 3 e . S R R A A IR K
731> IR A B gy B A PR N A e A8 Ot 1, T AN 2 7 AR VR B R B A B Al
RN KZHA R IR A BA LR T X - = (2- ZRFENERE ) K0 -& i iz 58 w11
WEAE R % . B SRR I B S Fl A A E R B B A Rl B VR A A R B0 T S8
M, fn L B ATHE I .

[0215]  SLjfifs] 8

[0216] A< it 9 25 451 5 B A =X XT IBC AR BHAAL G4 1- (2, 4- 38 — 2R3 ) — Sk iy
i 4% o

[0217]  {# 2,4— — % 25 ZE 1 B8 (Adrich Chemical Co.,13.8g,87. 4mmol) .1- &% 5 M
Wk (Adrich Chemical Co.,13g,79.4mmol). P4 ( = 2% F B ) 48 (0) (Aldrich, 3. 00g,
2. 59mmol) HEERE (EM Science,24. 2g,175mmol) 7K (300mL) A1 — 43 £ %% (Aldrich,
300mL) 76N, FRIAHEFE 20 /N, AR5, IR G HIBI SR, 7 B A VUEFKE .. KEH
3X 150mL — ZBEAEEL, {020 A A ML 2> O ER Bh T4 ik uE, HHE 25 . 5Bl AERE
AL LIRS, RIZE 4 1 &% /CH,CL, Be AR B =4, B¢ i FH CH,C1,/MeOH (9.5 & 0. 5,
PR, = 0.7) YEH W WCERAL W) oy AR A T8, 34T 17, Tg (92 % ¥ 73 B 7 %2 )
R B OLE A4, NMR i3 B0 5 A > 95 % 4l . 'H NMR (CDC1,, 296K, 300MHz) : 8 8. 61 (1H,d, J =
5.7Hz),7.89(1H, d, J = 8.2Hz),7.67-7.85(3H, m) , 7. 52-7. 63 (2H, m) , 6. 95-7. 12 (2H, m)
ppm. “°F NMR (CDC1,, 296K, 282MHz) & —109. 01 (1F, brs), ~109. 87 (1F, d, J,, = 8. 5Hz) .
[0218]  SLjitafy] 9

[0219]  ASI it 9 25491 vl BHARR BRI — SR 2R [TrCl {2, 4- 5 — 2R3 | — ik 1,1, 19
il 4% o

[0220] A SZ il ] 8 1Y 1-(2,4- = & - K FE)- % ¥ Bk (1.00g,4. 15mmol) «
IrCl,(H,0),(Strem Chemicals,703mg,1.98mmol) I 2- £ % F& & ¥ (Aldrich Chemical
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Co. »25mL) [MIFHLFE 15 /NI, b5, @ i i 98 7 S UTE Wy, FH R Ue i, R 30 vh 08,
PG 1.04g (T4 % ) B4 - R [ AT X9 7= 4, A NUR % 90 52 4 > 95 % i 4l . 'H
NMR (CD,C1,, 296K, 300MHz) : 6 8. 85(2H, d, J] = 6. 4Hz),8. 38 (2H, dd, ] = 8.8 # 9. 5Hz),
7.82-7.97(m,4H) ,7.67-7.7.8(2H,m) , 6. 81 (2H, d, ] = 6. 4Hz) , 6. 42 (2H, ddd, ] = 2. 4.3. 3
F111. 4Hz) ,5. 25 (2H, dd, ] = 2. 4 1 8. 8Hz) ppm. "“F NMR (CDC1,, 296K, 282MHz) & -95. 7 (2F,
d, Jop = 12Hz), -108. 03 (2F, d, J,, = 12Hz) .

[0221]  =Zjifs] 10

[0222] X SE 5 25 51 1t BH XU @ B AL BKIE G 4) [Tr (acac) {1-(2,4- 5 - K5 ) - 7l
Wk} .1, BIEE 8 th L A4 8—1 Ml 4% o

[0223]  AFsZiEH] 9 1 [1rCl {1-(2,4- 4 — A% ) — Mk 1,1, (300mg, 0. 212mmo1) + £k
Fild4ke (Aldrich Chemical Co.,78mg,0.636mmol) F1 2- Z5FEZEE (10mL) 7F 120°CHi
FE0. 5 /NI o AR JEE R A TP B BAE R M 57 o R WORE — U b, A RS i
JRIH 7, FH SR e Ve A e s ). R R0 - R R AT, R e &P BT
Bt vE =@ i ik g 4 B R E B AP . 3 B R = 230mg (70% ) » 'H NMR(CD,Cl,,
296K, 300MHz) : 8 8. 40 (2H,dd, I = 8.8 F19Hz) ,7.97 (2H,d, ] = 8. 1Hz) ,7. 78 (2H, ddd, ] =
0.7,6.6,17.8Hz),7. 70 (2H,dd, J = 1. 31 8. 4Hz) , 7. 66 (2H, d, ] = 6. 4Hz) , 6. 44 (2H, ddd,
J=2.4,5.9, 1 10. 8ppm) , 5. 68 (2H, dd, ] = 2.4 F 8. 5Hz) , 5. 30 (1H, s) , 1. 78 (6H, s) » “F
NMR (CDC1,, 296K, 282MHz) 6 —96. 15 (2F, d, J,, = 11.3Hz), -109. 13 (2F, d, Jo, = 11. 3Hz) »
[0224]  AFHSRLAR I FEH 23R 8 P I G4 8-a & 8-k FHLEH) 8-s.

[0225] AT SZfs] 2 (i Rl 3K 8 &4 8-1 & 8-q.

[0226]  SCjfifsl] 11

[0227] A SEJtf5) 7 FO SRR 4% I OLED 254 284 2SR R 450K 10 P45 .
FEATTE LR, BHARAZ B FTiHE I 170, BAARE JEZ 4 700-760 1211 Al
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MPMP = = [4-(N.N-—Z £ £t )-2- FTEXE (4 7EXL )

£10

[0228]

T

DPA=47- — %4 -1,10- jE=&uk

HT & EL £ ET &
# & (BE. A | (BE, A ( B, A
11-1 MPMP wodh 8-a DPA

(572) (419) (400)
11-2 MPMP b4 8D DPA

(512) (407) (394)
11-3 MPMP o 8¢ DPA

(548) (441) (408)
11-4 MPMP fei-d  8d DPA

(508) (410) (408)
115 MPMP it B-e DPA

(560) (421) (407)
11-6 MPMP ity B DPA

(526) (409) (405)
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[0229]

[0230]

£10

MPMP = = [4-(NN-— 2 £ R4 J2- TRARE 4 PRER )

T
DPA=4,7- =% -1,10- Lok

z EL & ET &

#e | Sda | (AR A ( BE. A)
14-7 MPMP wh e 89 DPA
(890) (408) (402)
11-8 MPMP {te4 8-h DPA
(514) (465) (403)
11-9 MPMP fee-th B DPA
(564) (418) (413)
11-10 MPMP et 84 DPA
(564) (405) (407)
1111 MPMP feo-4 8-k DPA
(522) (400) (408)
11-12 MPMP o4 84 DPA
(529) (421) (408)
11-13 MPMP &4 8m DPA
(530) “1) “1)
11-14 MPMP o4 8-0 DPA
(537) (412) (409)
11-15 MPMP wodh 8p DPA
(509) (405) (405)
11-16 MPMP b4 84 DPA
(512) (414) (402)
1117 MPMP o4 8 DPA
(529) (442) 412)
11-18 MPMP b4 8- DPA
102961-31 (524) (407) (408)
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EStll
SR & BRI
- FERAE, | FEAF | ahbEkk, m |
S Cd/m2 Cd/A
11-1 45 0.13 628
£22V
112 32 0.12 > 600
£ 20V
14-3 340 2.5 590
£ 24
11-4 350 1.7 625
£22V
115 300 1.5 > 800
E21V
118 200 1.1 805, 650
£20V
117 300 5 605
23V
118 280 2.9 590
£21V
[0231] 11-9 1000 35 502
£ 20V
11-10 380 2.3 810, 650
E21V
11-11 8 0.25 624
E23V
11-12 800 2.3 810, 650
£20V
1113 360 1.5 500
52V
11-14 160 12 590
A 24V
1115 80 1.1 597
£E21V
11-16 170 0.8 615
E21V
1117 1300 4 600
E22V
11.18 540 1.8 622
#£20V
[0232]  SEjEf] 12

[0233] At 1] 249 U AT BAS F 24 e e 1 P 71 9%
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[0234] LSt 1 A prik i) —FEfl & T2 12 P EREEMEEAL 59 12-a £ 12—,
[0235]

£ 12
e |AR1 (R2 R3 (R4 [R5 [Rg Ry Rg {Rg
122 |C|H |cHs |H |H |F [H F H |H
12 |C {H CHy |H |H H |CF3 H CFa3 | H
12¢ |C|H |H CHz|H |F |H F H |H
12d |C|H |cHs [H |H |H |cF3 [H H |H
12¢ |(C |H H CH3{H |H {[CF3 |H CF3 [H
12f |C |H H H |H |H (CF3 [H H |H
129 |C |H H H |H |F |H F H |H
12-h C|H t-Bu |H H H |H F H H
12+ CiH t-Bu |H H H (CF3 H CF3 |H
124 Cl|H CH3 |H H H |H CF3 H H
[0236]  J3 A NMR $di 7 N 3% 13 thenthi .
[0237] % 13
wow | S F | Be ol B mar | vram
(m.p)
°c
12-a 61.5 70-72/0,03 | 101394-104 2.3003H), -102.96
[0238] 6.99(2H), | (IF,m),
7.02(1H), | -113.18
7.57(1H), (1F,m)
7.99(1H)
8.56(1H)
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[0239]

b

¥

(%)

Byp/
mm Hg
(@p.)

NB
No

I NMR

197 NMR

12

39

66-68/0.01

101394-115

247(3H),
7.17(1H),
7.63(H),
7.91(1H),
8.48(2H),
8.60 (11,
9.00(1H)

-63.23 (5)

12-c

76

75-76/0.01
(54-56)

101394-12}

2.25¢38),
6.90(2H),
7.55CH),
8.50(1H),
8.85(1H),

-11037
(1F, m)
-113.50
(1F,m)

124

76

69-70/0,06
(44-46)

101394-129

235(3H),
7.05(1H),
7.55(2H),
8.01(1H),
8.18(1H),
8.50(1H)

«63.03(s)

12-e

(33-8%)

102960-48

2.43(3H)
7.66(1H),
7.8%1H),
8.47(2H),
8.59 (1H)

-63.18 (s)

12-f

64-65/0.026

45

99344-13

7.20(1H),
7.65(3H),
8.10(1H),
8.17(1H),
8.65(1H),
9.43(1H)

-63.05 (s)
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wewm | AF | Dol N | mer | e
(mp)
°C
125 36 62/0.01 101394-93 6.90(1H), -109.70
7.18(2H), (IF,m)
7.68QH), -113.35
7.95(1H), (1F, m)
8.65(1H),
24 49 | 99-101/026 | 102960-117 ] i
[0240] 2 58 T08-T05/0.1 | 1033553 | 3 opp 65,19
7.34(tH)
7.72(1H)
7.88(1H)
8.442H)
8.61(1H)
125 46 7((;-27-75/2)1 102960-143 246(E) 62.86
7.15(1H)
7.60(1H)
7.732H)
8.112H)
8.59(1H)

[0241]  TEid 2- & -5 =R AAEMEE 5 2,4- Z PESERILRIEELE [ (dppb) PACL,] 4L
) (dppb = 1,4- = ( 2RI ) THt) /27E T K Kumada fH4, #il# 2- (27,47 - ZH5
FEORFL ) -5- = H FPIAMLE .

[0242]  SCjiafp] 13

[0243]  ASSLJtE ) 25 451 D B — S - BV ERAUZ A e e AL Tr ICE4.

[0244] @it TrCl, « nH0 MUAH RV FY) 2— D7 FEMEIE 7E 5K 2- LA Sl v O i & Tr I
G ZITERLLT 2- REENMERE I SCHR 772 (Sprouse, S. ;King, K. A. ;Spellane, P. J. ;
Watts, R. J. J. Am. Chem. Soc. , 1984, 106,6647-53 ;Garces, F. 0. ;King, K. A. ;Watts, R. J.,
Inorg. Chem. , 1988, 27, 3464-71) o {# IrCl, enH,0.2- F7FEMLIE (B Ir 4 2. 2-2. 8 &) |
2- LI CEE (5 1g 19 1rCl, « nH,0 29 30mL) FI/K (4&F 30mL (K] 2- Z 4R 24 5ml) 1)
RAYRIZBEFE R 4-10 /AN o ZEAEI BTG, MAKREER (& 1g 1Y IrCl, »nH,0 fOA
3mL) , VRAWIHEFE 30 7380 LIRSV AKRRE, Bt 1-2 /i, Ffad v B K.
RGeS, HAE S . 775N 65-99%.

[0245]  SLjiaf] 14
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[0246]  ASL it 25451 6 B B S5 /N 0 A B Tre Bl BT R, Sorp L7 22 CL
[0247] S HH N (tertiary phosphine) . CO B S [ B A (1 XUER 4 @ Ak, 5% FEnth e
(1D pHEREY.

[0248]  fLANSELAF] 13 Fhil £ B & - Y IRXAUZ A @A Tr ELa ) SR Bl iR LA 1,
2- S &Kt (DCE) B ARG (9 L7 /& CO N, 7E N, BE CO K ), H 2401
TSR, SR G B e 3 7Bl -1 /b 48 oy BRI 28 AR A, AR AP S . 8
MEARVEA RS T . WA NR 355 R C'P NMR = *'P- {'HI NMR) »
H T XA ST E A E , A DA NIRRT A& 9-k P 24
A BEEAE SO IR 32 e A PR BAE AL R IR e A R, FH B i X— ST 5 3R Ak o

[0249] FELEWM 9-d(5E9)

[0250] L HH SEHf) 12 B ZRFEMERE AL A 12— )28 1) =5 - MR ERRUZ AU 4 )@ 40 Tr B
A1) (100mg) AL f& NC-1 (26mg) F1 DCE (1. bmL) VRGP FEAIAL 5 4380, Bk NC-1 A2 1E
NECAR L 1) 2,6-(CHy) ,CHNC (1 H Fluka 625 fhiz i/~ ), K H Sigma-Aldrich) . 7E#4
HIBIE W, H Okt (5ml, 704ty ) AbBERE S OO . HEE AR, I
fE (3X3mL) VeV, fEEA N T4, 773 :0.1152(96% ). 'HNMR (CD,C1,,20°C ) : 6 2. 2(s,
6H, CH,) ;6. 35(d, 1H, aromH) ;6. 65(d, 1H,arom H) ;7. 1 (m,4H,arom H),7. 3 (m, IH,arom H),
7.5(m, 1H, arom H),7.9(d,2H, arom H),8. 1 (m,5H, arom H) ;9. 4(d, IH, arom H) ;10.0(d,
1H, arom H) . F NMR(CD,Cl,,20°C ) & -62. 7 (s, 3F, CF,) ;-62. 8(s, 3F, CF,) .

[0251] HCEWY 9-g(5£9)

[0252]  HLHHSEHEM] 1 (K2R FEMEREA A1) 2-y il 25 1 — 3 - IRIRXUZ G & 8@ 4k Ir Bl 5
(120mg) i A& NC-1 (26mg) FDCE (2mL) FIVRA B HERIL 10 438, BUARNC-1 2 AE ik L’
) 2, 6— (CH,) ,C;H,NC (1 H Fluka 427 fhiz ¥ /A w), oK H Sigma-Aldrich) o R/ 2 Z0E I,
bt (dmL, 735ty ) AL Sx COBEUROCRR . A tai g, JFAH CRE (3X3ml) ¥k
Be, (R T, 7% :0. 13g(93% ) o 'H NMR(CD,C1,,20°C ) : 6 2. 2(s,6H,CH,) ;6. 35(d,
1H, arom H) ;6.65(d, 1H, arom H) ;7.1 (m,5H, arom H),8.0(d,2H, arom H),8. 25 (m,4H,
arom H) ;9.6(s, 1H, arom H) ;10.4(s, 1H, arom H). ""F NMR(CD,C1,,20°C ) &6 —62. 8 (s, 6F,
CF,) ;-62.9(s,3F, CF,) ;-63.0(s, 3F, CF,) .

[0253] P& 9-1 (K 9)

[0254]  {EHHSEERE] 1 R ZFEMEREAL 54 2-k Hil 4 1 50 - IIRAUZ A G @A T r Bl
4 (300mg) AE N ELAR L7 B =R FE B (120me) A28 (6mL) VR -G W) H+F (2] 7 10 43
B TEAHIBIZMRN, 206 R N SR COLEUR DG ITsE k. fEER 2 KRG, AT
(8mL) o 1 KJ5F, 4y B i ok, Tl Okt (3X3ml) YV, fEELA T 4. 5% :0.41g(97% ) .
'H NMR (CD,C1,,20°C ) : 8 5.5 (m, 2H, aromH) ;6. 7 (m, 2H, arom H) ;7. 2-7. 9 (m, 21H, arom H),
8.05(s,2H, arom H),9.15(s, 1H, arom H) ;9.65(s, IH, arom H). "F NMR(CD,C1,,20 °C )
8 -62. 9 (s, 3F, CF,) ;-63.0(s, 3F, CF,) ;-107.9 (m, 1F, aromF) ;-108. 3 (m, IF, aromF) , *'P
NMR (CD,C1,,20°C ), 8 :=3.2(d, Jp, = 5. 9Hz) o WA BA LT NMR Z2EIR 1A (4
10% ) :19F NMR(CD,C1,,20°C ), —63.5 (s, 3F, CF,) ;-63.9(s, 3F, CF,) ;-107. 4 (m, 1F, arom
F) ;-108.9(m, IF, arom F), *'P NMR(CD,C1,,20°C ), & :-10.8(d, J,., = 6. 3Hz) »

[0255]  HCEW) 9-k (£ 9)
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[0256] L H SEHEfF] 1 (I ZRFEMEBEA A 2-k il 25 [ — 3 - IFIEXUZ G &)@ 40 Ir IR 5
(102mg) AEABLAA L7 B =I5 EEBHML G (Arp) P (102mg) , ot Ar, = 3, 5-(CF,) ,CHy AT
Z5 (8mL) WIRABHHEIAL 10 7380, B2 2 A EAHRERE, Hokk (10mL)
MHZIR G, FHAEL +10°CIRRFL 3 /M. R4t mm S R 2, H et E BT T
T ZAEWHARE COCE R &P 19F NMR 43 R B 29 10 % R O —
FINEKBLED o 1 L; (30mg) AFAE T, 7R 1) 28 th nFAGZ I 14, SRS AEZ) 10°CHH1 12 /)y
N5, 7 B EAE Y 9k, W HA ST SRS Y. AW 9-k ORI EEs T
T, PP :0.17g(86% ). "H NMR(CD,C1,,20°C ) : 6 5.4 (m, 1H, aromH) ;5.9 (m, 1H, arom
H) ;6. 75(m,2H, arom H) ;7.2 (m,2H, arom H) ;7.75(m, 2H, arom H) ;7.9 (m, 7H ;arom H) ;
8.05(s,2H, arom H) ;8. 15(s,2H, arom H) ;8.85(s, 1H, arom H) ;9.4(s, IH, arom H) . °F
NMR (CD,C1,,20°C) & -63. 2 (s, 3F,CF,) ;-63.9(s, 3F,CF,) ;—64.0(s, 18F,L, CF,) ;-105. 4 (m,
1F, aromF) ;-106. 1 (m, 1F, arom F). *P NMR(CD,Cl,,20°C ), & :-2.2(d, J,, = 5.9Hz) . i%
Bl HAME A RIS K- 34 ) o fEH T X= SE 3 i — s di i, i R /b &
ANFETEARI SRR IX L DT AF AR i A — B X- 5 2o fin 34T 20, XTIk 7 44
A, SRR T AR Tr FRIE N JR 5 AL HES o

[0257] AP 9-1(5K9)

[0258]  AFAER L (1S A h s i SEiAe) 1 () A5 AL 54 2k il 28 1 — 5 - #r
BEXUZ A G JE AL Tr BEA Y (180mg) 7E DCE (8mL) HH ik S i » < A1 428 A VA T 2%
12V F1 2=, [ CO Bl i xR &Y. ik m A EUTIE R, #5840 2ml 2212 0
ATKE (10mL) o 7EER 30 73805, 73 B ahid (B i OB ) , H Cledidk, JFE
BN 15 %P, 773 .0, 145¢(78% ) . 'H NMR(CD,C1,,20°C ) : 6 5.6 (m, 1H, arom H) ;
6. 15(m, 1H, arom H) ;6. 8 (m, 2H, arom H) ;7.8 (m, 2H, arom H) ;8. 1 (m, 2H, arom H) ;8. 25 (m,
2H, arom H) ;9. 2(s, 1H, arom H) ;10. 15(s, IH,arom H). ""F NMR(CD,Cl,,20°C ) & -62. 8 (s,
3F, CF,) ;—62.9(s, 3F, CF,) ;—-106. 5 (m, 3F, arom F) ;-106. 7 (m, 1F, arom F) ,

[0250] AT A HEC-E4) 9-d AHFE IR, 73 0 FH 2R 550 iE L&) 12-a.12—¢c. 12-g. 12-d.
12-k.12—-f F1 2-k Hl5& B AW 9-a.9-b.9—c.9-e.9-F.9-h fl 9-i,

[0260]  SLjifafy] 15

[0261] A A SEHER] 7 HIIEFE T 258 5L OLED 24, #¥/FEMEE KR E5ER 14 HEH,
LEFTATE DGR, BHAR 2 a0 B3 i 170, B2 B R 4 700760 221K Al
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i)

[0262]

[0263]

[0264]

[0265] |

%14

MPMP = = [4-(NN- = Z.3 £k )-2- FEER b 4 PEERO)
T 5
DPA =4,7- =% 3 -1,10- =5k

HT & EL& ETE
#e | AR A ( BE A ( BE., A)
15-1 MPMP o4 9-a DPA
(516) (408) (413)
15-2 MPMP A g-c DPA
(518) (404) (402)
15-3 MPMP ot 9-d DPA
(508) (354) (421)
15-4 MPMP o4 9 DPA
(504) (403) (410)
15-5 MPMP wA O DPA
102924-5 (501) (407) (415)
15-6 MPMP o4 99 DPA
102924-40 (518) (404) (405)
OLED F ity 15 S5 7 h—FEMEATSRAL, 5 R AE 3R 16 théath.
15
X A TNy
SEARAE SR {5 R AR KK
i Cd/m2 Cd/A nm
15-1 6 0.7 450 + 500
£18V
152 i 0.25 510
£21V
15-3 80 0.8 464 + 493
£2V
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&15
Bl B BA AR
M1l 354 R LR &S DL Ji D83
il Cdim2 CdiA nm
15-4 25 12 460 + 512
£23V
16-5 320 24 538
2V
16-6 350 1.5 484 + 509
£ 23V
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