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[0 1] 4% 1-1 k&)

¥ - RE-2-2E KMy (1.0 g, 5.84 mmol) WML 50 mL FEEE, ZEH N
A 10 mL ) IM EEAHIKE R . 26 %R A B K &5 (1. 05 g,
5.93 mmol)7E 10 mL & /K FFEE (FEE 7 mL: 7K 3 ml) FMEE, ZETHHE
RS 2 M. SERBEEES, SR 50 nL FEEFR 2-BRE-F
FERIENEM (1,54 g, 7.30 mmol) « ARG, TEERBEZRNEWR 2 /DI
IR E T ZE 50°C, BHZWEW 10 /N,

SERBEEEG, K AR YIEE g, F/K (50 mL) FIPTER (50 mL) Bk, T
Gk AR, B4 &4 (1-1) (0.80 g, 2.04 mmol, F=3. 34%).

MS/FAB: 391 (SZill), 391.43 (¢+£0)

EA: C 73.55%, H 4.59%, N 7.05%, O 12.41%

(#1621 %X 1-2 MHEY)

¥ 2-mErE-2-25 -y (1.0 g, 5.84 mmol) YAMATE 50 mL FAEET, ZEH Fm
A 10 mL ) IM & EA KB  7E Z IR A VAW N 2887 (0. 95 g, 5. 18 mmol)
WREAEFEE (10 mL) FIER, ZRTHRALTERERED 2 Do SERMHE,
ZBIMAEMRALE 50 mL FEEFH 2- 2 HE-RERHEM (1.50 g, 7.10 mmol).,
WRE, TERBEHZRNESY 10 /M.

SERBEEE, BrrAERvieidiE, AK (G0 nl) FEE (50 mL) ek, Tk
FERBRELEY), BiEY (1-2) (0.72 g, 1.61 mmol, =F: 27%).

MS/FAB: 447 (5z¥ll), 447.79 (i 5)

EA: C 64.22%, H 4.01% N 6.05%, O 10.95%

[#1&4 3] H#EX 1-3 KLEY

S & F) LAEFE 7 AT, A 2- R B -OR BRI Mk (1. 23 g, 5. 82
mmol) . 10-¥2KEFE JF [AI MMk (1. 48 g, 7. 58 mmol) FIPU/K &R HE (1. 05 g, 5.93
mmol) , FREWELEY, EibE&4 (1-3) (0.35 g, 0.84 mmol, FE. 14%).

MS/FAB: 415(SEill), 415.46 (GF&)

EA: C 75.02%, H 4.27%, N 6.64%, 0 11.65%

[H&H 4] =X 14 K EY

14
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1% 5 5 &) 2 A R 5 AT, AR 2- R R SR P REME (1. 23 g, 5. 82
mmol), 10-¥3E3EIF [AIWEMH (1.48 g, 7.58 mmol) M ZER#E (0.95 g, 5.18
mmol), ZKEFREALE Y, ELAY (1-4) (0.52 g 1.10 mmol, F=3: 19%).

MS/FAB : 471(Szill), 471.81GH#)

EA: C 66.08%, H 3.79% N 5.84%, 0 10.30%

[ 5] % 1-5 KIL&Y)

RS % &6 1 R T REAT, FH 2- B - 2R AR g M (1. 23 g, 5. 82
mmol) , 2-FF- KK IFMEEM (1.72 g, 7.57 mmol) FPUKEHFERHE (1. 05 g,
5.93 mmol), FKBArEILEY), BILEH (1-5) (0.96 g, 2.15 mmol, <.
37%)

MS/FAB: 447 (SZill), 447.52 (%)

EA: C 69.68%, H 4.01%, N 6.16%, O 10.85% S 7.05%

[ %51 6] 1% 1-6 KL &Y

% B S ) &) 2 A R VA AT, A 2- R SRR SR ORI e (1. 23 g, 5. 82
mmol), 2-FFE-KIEFKIFMEEM (1.72 g, 7.57 mmol) MMZFEEPF(0.95 g, 5.18
mmol), FREAFEILEY), EiLE&Y (1-6) (1.36 g, 2.70 mmol, FEE: 46%).

MS/FAB: 503 (SEill), 503.88GHH)

EA: C 61.88%, H 3.54%, N 5.46%, 0 9.73%, S 6.26%

[H1&5] 7] 4% 1-7T K&

RS &) LA F B 5 VR AT, 2- R B R B AR IR M (1. 32 g, 5. 80
mmol), 2-MkRBE-2-FE-KE (1.30 g, 7.59 mmol) FIJY/K &AL (1.05 g, 5.93
mmol) , IKBIREMEY, BI4LEY (1-7) (0.59 g, 1.45 mmol, = Z: 25%).

MS/FAB: 407 (S2Jl), 407.50 (7 %5)

EA: C 70.64%, H 4.35%, N 6.76%, O 7.96%, S 7.75%

[ &5 8] 2K 1-8 KIb&H
5 H50) 2 MBI AT, - - R IEEM (1. 32 g, 5. 80
mmol), 2-MtWE-2-3E-My (1.30 g, 7.59 mmol) fl Z E4%E (0.95 g, 5. 18 mmol),

15
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REWTALESY), BihEY (1-8) (0.83 g, 1.79 mmol, F=Z.: 31%).
MS/FAB: 463 (s£ill), 463.86 (4I-5)
FA: C 62.04%, H 3.82%, N 5.98%, 0 7.02%, S 6.83%

[H1&6 9] t%EX 1-9 L&Y

R 5400 1 MR R AT, M 2- R R -R AR IR EEM (1. 32 g, 5.80
mmol), 10-¥3ZLFEFF[AIMEMK (1. 48 g, 7.58 mmol) B4R 2-FEF R 2R FHIE M,
DA K DU 7K & B BR 4% (1. 05 g, 5. 93 mmol) , 3R1GFF &4, Bl{k-&4) (1-9) (0. 98
g, 2.27 mmol, F=#.: 39%).

MS/FAB: 431 (sE#ll), 431.52 (&)

EA: C 72.22%, H 4.10% N 6.40% 0 7.62%, S 7.33%

[#1&H 10] #%X 1-10 KL &P

BB SH &0 4 R TERAT, H 2-BE-IRER M (1. 32 g, 5.80
mmol) , 10-¥23L3F [A]WEMK (1.48 g, 7.58 mmol) M ZFE4E(0.95 g, 5.18
mmol) , IREBIFFAEY, E4b&4 (1-10) (1.22 g, 2.50 mmol, F7&: 43%).

MS/FAB: 487 (SZill), 487.88(it5)

EA: C 63.93%, H 3.65% N 5.64%, 0 6.70%, S 6.44%

[Hl&H 11] W% 1-11 &Y

B 5259 1 AH R I VR AT, A 2- R B 2R AR AR RIS Mk (1. 23 g, 5. 82
mmol), 2-(1-RE-1H-ZKFF Bk me-2-38) KWy (2. 17 g, 7.58 mmol) FPUK &R
BRE (1.05 g, 5.93 mmol), FREIFENEY, BItbA&H (1-11) (0.56 g, 1.11
mmol, F=#.: 19%),

MS/FAB: 506 (SEHll), 506.57 (v &)

EA: C 75.67%, H 4.50% N 8.20% O 9.68%

[l &E 12] H2ER 1-12 MED

RS % & B 2 M E T EHAT, A 2- - IR R R JFIE M (1. 23 g, 5. 82
mmol), 2-(1-ZKZE-1H-ZRFFBKme-2-3E) K8y (2. 17 g, 7.58 mmol) M LR EF
(0.95 g, 5. 18 mmol), HKBIEILEY, BIfLEH (1-12) (0.72 g, 1. 28 mmol,

16
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FER . 22%) .
MS/FAB: 562 (SZl), 562.93 (3 H)
EA: C 68.16%, H 4.05% N 7.36% O 8.68%

[Hl& 13] %K 1-13 BED

BB 58 &5 1 ARMFIERAT, A 2- (- E-1H-FIFpkm-2-35) %
By (1.67 g, 5.83 mmol), 2-MtmE-2-FE-ZK® (1.30 g, 7.59 mmol) F1PU/K &R
M4 (1.05 g, 5.93 mmol), FEHEEY, BliL&4 (1-13) (0.84 g, 1.80
mmol, F=&.: 31%).

MS/FAB : 466 (sZill), 466.55 (3+5)

EA: C 77.08%, H 4.87% N 8.90%, 0 6.98%

(#1560 14] HEKX 1-14 KILED
RS HEE 2 MR FIERAT, A 2- (1R E- - FFpkme-2-3%) -
XM (1.67 g, 5.83 mmol), 2-ALRE—2-3&-KE} (1.30 g, 7.59 mmol) I ZFREF
(0.95 g, 5.18 mmol), FR\IFEILEY), BEI{LEY (1-14) (0.88 g, 1.68 mmol,
FEE . 29%) .
MS/FAB : 522 (SEill), 522.91(G+#)
EA: C 68.81%, H 4.33%, N 7.92%, 0 6.32%

[#H1#%5] 156] H#X 1-15 KL &Y

HREHI&E 1 AR E#IT, A 2- -3 E-1H-FR IRk me-2-%) -
By (1.67 g, 5.83 mmol), 10-¥2FLZHEIF[h] MEWK(1.50 g, 7.68 mmol) Y
KETRIR S (1.05 g, 5.93 mmol), FBIRBUEY, Bl4b-&H (1-15) (0. 26 g,
0.53 mmol, F=Z.: 9%).

MS/FAB: 490 (Szill), 490.57 (i+#)

EA: C 78.20% H 4.68%, N 8.42%, 0 6.70%

(5 61 16] tha#sk 1-16 L&Y
R 5 H & 2 MEMTEEIT, R 2- (-FKE-1H-ZRFFm-2-28) -
KM (1.67 g, 5.83 mmol), 10-FRFIEZIFF[AJMEMNK(1.50 g, 7.68 mmol) L

17
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2£(0.95 g, 5.18mmol) , IKBIRBIEY, BI4LEH) (1-16) (0. 42 g, 0. 77 mmol,
FEE . 13%) .

MS/FAB: 546 (S£ill), 546. 93 (71 &)

EA: C 70.13%, H 4.16%, N 7.58%, O 5.98%

[H&H 17] %K 1-17 &Y

RS H &0 1A R R T EAT, A 2- R B IR R M (1. 32 g, 5.80
mmol), 2~ (1-ZEF-1H-ZKFFBKMe-2-2) K/ (2. 17 g, 7.58 mmol) FY /KA
BRYE(1.05 g, 5.93 mmol), RMEWHBEUEY, BIHEY (1-17) (0.64 g, 1.22
mmol, F=E: 21%),

MS/FAB: 522 (Szill), 522.64 (v15)

EA: C 73.42%, H 4.34%, N 7.97%, 0 6.25%, S 6.04%

(&5 18] (%X 1-18 KL &Y

RS 5 &0 2 M E M7 ARHT, S 2- R -2REE R IR e (1. 32 g, 5. 80
mmol), 2-(1-FFE:-1H-ZRFFPKME-2-FE) 2K 8y (2. 17 g, 7.58 mmol) M LR HF
(0.95 g, 5.18 mmol), FEWRBILEY, BIb&4 (1-18) (0.94 g, 1.62 mmol,
FEE . 28%) .,

MS/FAB: 578 (S£ll), 578.99 (it &)

EA: C 66.22%, H 3.94%, N 7.16%, 0 5.70%, S 5.49%

[ 1-18] 4 A & B K146 & W) I 3& OLED #s4

3 B A F A4S A W) B 3 AR RL Y 25 44 ) OLED 2844 .

H5E, R A T OLED A% B Ha iRk ITO A% (15 Q/00) KK A
=L W SEEMZERKETEAERIF, HEMHZIEEER AR
H, |

WG, B ITO B3R SAATUREENIE FE4R (folder) F, 4 H
LT &MNERR 4,4, 47-= (N, N-(2-258) - K EH L) =R FIZ (2-TNATA)
BTHESHARREBERNDE (celDH, RfE, #5, FENETERREE 107
E. FEANZE LB, £ 2-TNATA &K, 7€ IT0 E H LSV 40 45K 8
R TOENE

18
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M o
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NG, KU THEWNERR= Q- EMEW) 4 (I11) (Alg) SATTF K 20
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RS STHip] 1 TR AR R 3%, i OLED 2344, HE, # = (2-FH-8-
WEBAR &) (W-2K ) 48 (11D (BAlg) fEARIGEAEMEHIMAZE 2 TIR
TS —ANE, TR (NPy).Ir(acac) fERRAHEIMAX —NNEF, B
AT B AR R R R, 51 4-10 mol%fB ., fEHR= Xisz LS4
UURR 30 9K BRI AL )= -

Balg {Npyhlr(acac)

[t f) 19]

#5E OLED 144 iR

7 1,000 cd/m* P E & B SEHEG] 1-18 A & SE ) ) & 1 A & B B BUR Sk
&L B B ER BB 1 A 1 A B BUR B A YT & OLED 2514 Y R D6 R 2 AN
hESE, MEERRTTE L

HT#R 1 aRERARRATTHREEDRREMER, KA KGR
Y15 HBM B LG, 752 F a5 T SRt B TR

*x 1
F & EL #f ¥t IR KA E E 3§ AR bR
MR @1, 000cd/m’ (cd/A) (Im/W) (x,y)
@1, 000cd/m’® | @1, 000cd/m’
SEHER] 1 1-1 | (NPy).Ir(acac) 5.24 6. 60 3.95 (0.677, 0. 322)
SE ) 2 1-2 | (NPy).Ir(acac) 5.20 6. 54 3.95 (0.677,0.322)
el 3 | 1-3 | (NPy):Ir(acac) 5.26 6. 27 3.74 (0.677,0.322)
il 4 | 1-4 | (NPy).Ir(acac) 5.21 6. 57 3. 96 (0.677, 0. 322)
SE ) 5 1-5 | (NPy).Ir(acac) 5.31 5. 80 3. 43 (0.674, 0. 325)
LB 6 | 1-6 | (NPy).Ir(acac) 5.23 6. 40 3. 84 (0.677,0.322)
L T 1-7 | (NPy).Ir(acac) 5.57 5.78 3.26 (0. 675, 0. 324)
i 8 | 1-8 | (NPy).Ir(acac) 6. 00 5.84 3.06 (0.676,0.323)
SHEB 9 | 1-9 | (NPy).Ir(acac) 4.85 6. 40 4.14 (0.677, 0. 322)
SEHER 10 | 1-10 | (NPy).Ir (acac) 4,80 6. 29 4,11 (0.677,0.321)
SEHER 11 | 1-11 | (NPy).Ir(acac) 4,90 6. 45 4.13 (0.677,0.321)
LR 12 | 1-12 | (NPy).Ir(acac) 4.79 6.51 4,27 (0.677,0.321)
SEHEB) 13 | 1-13 | (NPy).Ir(acac) 5.22 6.55 3.94 (0.677,0.322)
SEHEf 14 | 1-14 | (NPy).Ir(acac) 4. 86 6. 67 4,31 (0.677,0.322)
S 15 | 1-15 | (NPy).Ir (acac) 5. 20 6.10 3.68 (0.677,0.322)
SEHEf 16 | 1-16 | (NPy).Ir (acac) 4.81 6. 24 4.07 (0.677,0.321)
SEHE 17 | 1-17 | (NPy).Ir(acac) 5. 30 6. 36 3.77 (0.677,0.322)
SEEf 18 | 1-18 | (NPy).Ir(acac) 4, 85 5.52 3.57 (0.677,0.322)
bt 1 | BAlq | (NPy):Ir(acac) 7.49 6.16 2.58 (0.677, 0. 321)

20



200780007221. X o P E15/16m

HZROBBET R, LNHAARBPBEBUREM BE N 48, EL Mg
BERE BEE.

B 1R 1 B EL &K, Zs e F 8- (NPy) . Ir (acac) tb &9 (R I&
00 EAREUR ML, BALg EA EHME, ZEBRAEY 624 41K &R
KEL W, B2 mHtbBp 1 RseB-Mn i e mar e B, i B nT BUR 2 B i
B 1 2SR S BB IE £ 20 5V, 78 1, 000 cd/m” (8 1 BISRYE) BIIRB) B R K 7. 49
Vo B3-S 1 R R -REREHE, BiXEMX 1A L E LR
1 WSS HEEZ 1,000 cd/m* IR A AAR A (0. 677, 0. 321) R HI R G R4 K
6.16 cd/A.

Bl 4 R HY 3 FR ST 19) 14 4% B OLED S+ =B - M s 4,
ZE R E, RG] 14 MBS AR AR B BUR et &Y, % STRB RS
BRI BELA A 3V, EL4.86 V RHIEELAN 1,000 cd/n’; 5HEH 1
HIER AR EL, 453 BoRIK 3 B R PR /> 2. 6V,

BeAh, B 5 n SRS 14 MBS R R R -, BixBTH, 7
1,000 cd/m’ REER MR EL K 6. 67 cd/A; HHERE 1 B2 4MLL, ZEH
FlREAFTRECRERETL 0.5 cd/A,

WBRYEANNELE TR BESE, WNTFHENE, ATHRERS
ETHmEN 1T, BEEBIENBREEIIRMEE T mESRLEF .

DHEPYHE (In/W=(n x ZH)/(BEFEXBIE) (1)

B EEER 1 AT 40, 8 A AR B30 B BUR e b & 7 2 51 L i B8 1 %
IR EE, FIhRKRERT 0.5-2.0 In/W, FIEE TIHRWNE.

TV 7 H

AR BRBR AT OLED 834484 E4hb k), BERILIK
AN ERERNE. B, ARANMEYESHTT 40K OLED
FEL FFIRIBXE R AT OLED i R R~F R 8 I R WK TTIR
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