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Hrp
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Ry FRRAR 7B =& ;

Ar) AR -1, 4- 2369, 9- 2R3 -2, 7- sy -2, 7- —3k

Ar, ARFFEL S 1- 285

2. WIAUMIZEK | ik 200 GA HLHR O G RL, HRHIEAE T R, ARUT 26, R, AER
Ar) AR -1, 4= T, Ar, AAREER 1- 23k

3. WIRURIE SR | ik L0 6A ML GO R, HARHEE T R AER T, R, A =5 F
K, Ay MR -1, 4- 3, Ar, D RIkER 1- 2R3

4. GORACRIELSK | TR M2 A WL G R, HARFEAE T R, AAUT 26, R, AER
Ar, A 9,9- 2RI -2, 7- 3L, Ar, M 2EILER 1- 283,

5. WIRHIESR | ik FIZ06 A ML EZO M RL, HARHEE T R VSR, R, A =5 H
55, Ary N 9, 9- TIREEDy -2, T- Tk, Ar, A AEEER 1- FRE.

6. WIBHIE K 1 ik L06A N O M BE, HARELE T R, AUT 2%, Ry A& R+,
Ar, W%y -2, 7- —FL, Ar, JZRFLEE 1- 255,

7. WACMESK 1 TR A A HLREEO AR, AR EAE T R, AER -, R, I =5 T
B, Ar, WWEZy -2, T- 3k, Ar, yARFEER 1- 285,
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BN RBEM R R 2R

AR G

[0001] Ak W] J& TAT WU EC SO BT, F5 3190 KRG B kL Rk,
ARG Be— KA TH- ZRIFBKIETIE [2, 1-a] 2K [de] Fergmbkst —7- BlZEO6R A
PLUHEEZL R R

EEHEA

[0002]  HHLHLECR AR F (OLED) B2 2 “ 5 AP Bon iR 7, I ak5 1k 7 AN
ZRVE. TERGERTTRNA S =R Ea 1, 2856 OLED By AR C 41 30cd/A
[J. Appl. Phys. , 2010, 108, 024510 Y, T\ A i A2 52 AL EE K ;41 OLED i) 5 K FL LA AR
EFT 9. 1ed/A [Org. Electron. , 2011, 12, 1068). FHELZ T, 41628 CF 1) 55 R AR &
SREEL T 12cd/A, (HAEIX—RIEAE 0. 5wt (KB ILIKE NIRRT, X & Fae Rl
HEHA ™ BRI R K AT . B A 206 A BB 4 iR B (35 I, 33 0R 0 Rk e
228 FBE L. Lumin. , 2007, 122-123, 636 Yo 1 40 AR (035 29k BE B2t R a4 1 A T
S B ZE S R B Adv. Mater. , 2002, 14, 1072; Chem. Mater. , 2004, 16, 4389 ). (A,
Wb S B R Be Tl 4 R 15 2 BE 2 A o B rL B 2D e

[0003]  7TH- ZFF KM [2, 1-a] ZKJF [del] SMEmkIE —7- Wi — R EE 170 K (a4
T A BT B — R B R oAb e, 2l 2 FED 6 Yk [Dyes
and Pigments, 2009, 82, 2381 } #¢ 5t 4% J& %% [Bull. Chem. Soc. Jpn. , 2001, 74, 173;Org.
Biomol. Chem. , 2012, 10, 8076 1 & 451 3k, {H ‘& 411 7 J6 v 400 38k 119 BV H i& #¢ /b [Eur. Phys.
J. Appl. Phys. , 2007, 38, 227 ; Polymer, 2009, 50, 5668). 74k, {1 T 7TH- ZE Bk If: [2, 1-a]
ZRFF [de] FpmEmbkIt —7— Wi & — A6 7 1 L 52 AR g 5 o, BRI, 4 1) 2L 3— A2k 4- 7
SINAS FME 7 5 0 B IEE B, v DL BT A3 1945 — 2K (D-A) 2500 T 12 S
s ) e 4= A7 51 N e R BT BE R B N, AT LIRS B 406 K 5T 1K D-A 73 [Dyes
and Pigments, 2009, 80, 279 X;[a] H: 4— £ 5| A J5 58 ZERT, WIR] DLSRAF WE 28 6 & S 1) D-A 431
[J.Soc.Dyers Colourists., 1989, 105, 29 ), {HF| H {y A 15, i W ARG 2006 K ET K TH- 2K
WKW [2, 1-a] 2K3F [de] SpmEmkit —7- BifT A9 WigkiE .

ZBAE

[0004] i T2 06M RMEAE BA 80" 5 B BE A K inl L, S 3ORA HR 400 OLED 18
K LR B G, HLCEAM BB RS — K 8 T X — )@, A% B 42
BE—RREAERE N R H B4 96 R TH-ZE BRI [2, 1-a] #53F [de] SFmeEmpk —7—
KATHED . ¥R R R BT, AT & H R « RS A9k B 4106 OLED, A2 — 281k
R A WL LD MR, AR ISRt Bl &P E 7%

[0005] AU BH A B < DL TH- ZRFFRME I [2, 1-a] 2R3 [de] SFMemhdt —7- BifE N
ZAR CADOEERI R ITT L =5 N 25K (DD JT. OMEEEN o — LB T, Mg B
EBORSLHIE R D- o —A 31, A LD R B BE AL T 4006 B 5 Bk D BT AT BRI 28 )

3
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PR i A o0 EGIN T AU T SR = 55 PP 2k S B [, AT B AR 207 IR S A
CACHE TR P K IR L, RAS B AE I AR I BE A W S 9 JE AR, I BEH] 1 1l % R B 2 IR Y
OLED.

[0006] A WIPTIR I TH- ZIFBRIETIF [2, 1-a] AIF [de] SREmREE —7- Hi2K D-n-A 2188
W1, Hegh Xt

[0007]
O~0r"
N k.
erMN“N? / Q 0 z
@ NiM

[ooo8]  Hirh R, AR 7B T 4 R, N EUR T ER =30 P 5 sAr, 3 -1, 4- 73,9, 9- —
HRIED] -2, T- ZHRBUIRD) -2, T- I A, R EEE - ek, B0, AR W TR AT
WU EZLEATRE, 2L Ary, Ary, Ry, R, FALERA R A+ R -

’ By Ry EEHEE

-C(CHy % H NIM-1
H «CF; NRM-2

-C{CH:) -H N3

[0009] NIM-7
B -CF; NIN-8

CICH: % H NIMS

H -CF; NIN-10

-C(CH; % -H NIM-1T

H -CF, NIM-12

QOO0 0| 0 |[00|0| O | O CO0o00:
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[oot0] A FTEE LA ML GG, Hidil & T2 F B2 N =% D
25 A= IR —11- BUT 2 -TH- 2R FFRME I [2, 1-a] 259 [de] FpMEmphlt —7- Fisk 4- ¥R -10- =
AR Ik —TH- ZIFRKME I [2, 1-a] Z30F [de] FmEMkAE —7- i (A B0 ;2) & 75 B
CAGFE I = F5 WEAT B, B D- 0 356 53) 1l it Heck B IHE SO, K A BTN D- 1 BT
ALK, HAF B G FIR T2ILEE I T UkAT , R S T2 58 St fe) 3 LA
jin

[0011] AR B ATER AL TH- ZKHRBR M [2, 1-a] ZKIF [de] SFMEMhIE —7- MR AT EY,
ST AR R AR A1 — 7] WGBSR T 38 88 A 2050, e R IC R T HA N e P
600nm, 7 W B AT — 2RI FE R K ) AT B R SGE LR o AR A RO AR R
2117 6wt =45 24U FE () OLED, Y RE R Hh s B2« s A FL B A0, SR WA 12— A i ¢
()L EM KL

[0012] A% W prad 200604 R m] F TR A DL RSO E T, HBE T 208 A /Tl
#H T2 L. Phys. Chem. C., 2010, 114, 5193 Y, MIIEMAMENH . FrdilVER BUR LA 45
24 :1TO/NPB (30nm) /Alq,:NIM=1 ~ NIM=12 (6wt%) (10nm) /Bphen (40nm) /Mg:Ag (200nm) . H:
170 22 3 AL B B 5 A A AR B sNPB 2 N, N7 — = (1- 855 ) -N,N” - ¢
FEWOR -4, 47 — T AR SRR sALg, &= (8- FREREHE ) S8, B AR A KL
Bphen J2 4, 7- 2R3k -1, 10— SBIE DU, L4 i 7 BIVEH sMe:Ag ARG & ik, fE N ¥
BT BH AR o

[0013] A% B A ads (R 200604 R [ A48y ACIRAS T 198 D6 1t e S LAILAE 9 2244860 KL T il
2 6wt 52K FE I BRI EBES T3 1o

[0014] 3% 1 AU B4R Bt LT AR [ 4458y ACIRZS T 526 1 BE S LI 2% 1) 6wt 45
& OLED fPERE !

oty | EERARAER - EFRRE R
SV RROREEE | BreE | BomRothk | BAUOGUE | BtiE
Fotme Cramd) D, Tgtem ) {cdnt) {cd &)
NIM-1 618 0143 622 10340 36
NING-2 623 0130 626 10320 33
NIM-3 620 0211 623 11220 44
NIMA4 626 0.183 630 11030 39
[0015] NIM-3 627 0333 632 12960 51
NIM-6 638 0302 638 12870 47
NIM-7 627 0390 629 13620 38
NIM-2 39 6368 438 13360 54
NIMS 618 0487 620 13100 64
NIM-10 632 0432 633 14900 62
NIM-11 621 0368 623 16840 72
NBM-12 630 03541 631 16100 69

[oo16] ¥ :1. P ¥ &6 2 [Fl— 8] [FIRE Stk AR [l — & A2 _EIleg
[0017] 2. B KREEIE AR 480nm I A& 45 N ilfE
[o018] A aas ik
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[0019] AR B FTHR LA WL & BA LU T A 220 -

[0020] 1. A B T ER LRI TH- Z3FBKIIT [2, 1-a] 2KTF [de] SRMEMAEE —7- M 56K
5t AT B LB AL A0 NIM=1 ~ NIM=12, [ AR08 AR AE 480nm (AT WIEIAE T N o
BIK T 600nm, KOGEUE RATLL (A,

[0021] 2. A B T 4R A5 A9 A HL R BUZL A & ) NIM-1 ~ NIM-12, 7] AR 2R R 6
Bl 4% B 2R BERTA DL LG, S B i K EUROE N pa 29K T 620n0m, [3] i
IR OGRS B v

[0022] PRIk, A< B 4@ AL A ML HO BCLLO A B AMEL BE AT [T 4408 AIRAS T & 42 (572
o, T HLI B8 FHAE B R AR 2% iRy 1 2R B2 (R A WL R B2 G, S0 1) s B v 380
e A BT LA R

[0023] 75T SCAYSEHEHE] Rtk Ik A HLHRE LG S B AR & BT

[0024] I~ 11 & A T I A2 ST 91 0ok AR e AR — 2 B 1

R 1 152 BF

[0025] & 1 :AbA 4 NIM-1 NTM-2 NTM=3 NTM—4 72 & R4 AR AR 5098 e A 56 i B Ok
JEHR LT — AL, R K :480nm)

[0026] [ 2 AL A4 NIM-5NIM-6 \NIM=7 NIM-8 7 [ Ak AR T 156Kk SO Ok
e LT — AL, R K :480nm)

[0027] & 3 :ALA4 NIM-9 NIM=10 NIM—11NIM—12 7E [ /A8 AR S T 92 6 R 561 E
CROCHREE ) — AL R, R K :480nm)

[0028] &l 4 : LIALAY) NIM=1 NIM=2 NIM=3 NIM=4 A % 7R R SR RL il 16 6wt% #5249
¥ OLED ) Ha 35U R OGS B ROt L2 0 — AL Ab T3

[0029] 5 : LML A4 NIM-5 NIM-6 \NIM=7 NIM-8 4 24K & YA BB R K 6wt% 5 24k
() OLED [ HEEC A OGGIE B CROGHR AL 280 — b 3D

[0030] 6 : LIS NIM-9 NIM=10, NIM-11 . NIM-12 JJy 244 & AL R 6wt 4524
W FE ) OLED [ L350 AO il B CROGBR B 48 U4 — AL Ab BED

[0031] W& 7 :4- ¥R —11- BUT & —TH- ZFFBKMETF [2, 1-a] Z57F [de] FeMEMKAE —7- B (1D
Al 4- 1 —10- =F I —TH- ZEFFRRME I [2, 1-a] ZEIF [de] FMEmkiL —7- B (2) (14> 745
T S Pt 2

[0032] & 8 LA NIM-1. NIM-2, NIM=-3., NIM—4 [{] 53 T 557 Jo 4 ik 2%

[0033]  [&] 9 ALA ) NIM-5., NIM-6, NIM-7 NIM-8 {143 55 14 B 5 i 25

[0034] & 10 AL&4 NIM-9, NIM=-10, NIM-11, NIM-12 )5 T-55 1 K &5 i 25

BiExiA N
[0035]  INifI &5 A B BIRE— 2Dl EIRAL WD IG aT i LLCEANHE [ A0 ARZS F 1Y
PRI AR ECROLIERE

[0036]  Sijitafsl] 1
[0037]  NIM-1 WG RS o Yo R B0k G BE
[0038] NIM-1 & LEARE TR =P, . (D G 4- 1R —11- T F -TH- ZKFFpkme

6
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I [2, 1-a] ZK53F [de] Fmemht —7- Wi FRIFRALAY 1D 5 (2) AR 4-(N,N- Z2REE ) KL
7 (RS 3) (B T 2580 2 W, Chem. Commun. , 2013, 49, 5730); (3)¥4k-&4 1 Fi
3 it Heck 3L S NV A3 3 NIM-1.

[0039] 1 fL&H 1 A AL

[0040]  7F 100mL H 80U A I 4- IR —1, 8- 25 — FER T (1. 80g, 6. 5mmo 1) 4— KL T FE 4R
2K (1. 5g,9. Imol) 1 50mL UK ESER, THE 22 110°C [ MY 4h J5. ¥ 31 P, 3 AR
500mL Z& 1K A, Bl KRE P EUTIE. g, 280K PEE = IR (BRIK 30mL), Ht15 31 24 1 []
AR M= MEAEENT 7V GEH A/ ke =60/1) $RAEF3 3] 4- ] -11-
I -TH- ZRFFKM I [2, 1-a] 2R3F [de] SpMEMAIE —7- B (k&4 1D, A sat @l i, /=%
Sk 17. 7%, 'HNMR (400MHz, CDC1,, TMS) 8 (ppm) :8. 93 (d, J=8. 2Hz, 1H), 8. 68 (s, 1H), 8. 60 -
8. 41 (m, 3H), 8. 19 (s, 1H), 8. 05 (s, 1H), 7. 79 (s, 1H), 1. 48 (s, 9H) .

[0041] 2. 4L54 3 A K

[0042] L&) 3 BV =k AR, @it P RNV & . HRAG R T Z2E 2,
Chem. Commun. , 2013, 49, 5730,

[0043] 3. HARLEY) NIM-1 16 R

[0044]  ZEESARY T, 1) 100mL PASIUH A A AL A4 1€0. 89g, 2. 6mmo 1), 4b54) 3€0. 8g,
2. 8mmol), BEEZHE (0. 012¢,5. 2X 10 "mmo1), = (AF AL ZLIL) B (0. 032¢, 1. 04X 10 ‘mmo1),
= L (1.84g,0.018mol), LA K 50mL DMF, FH 42 90°C SN 24h Ji, ¥ H1UR Wl K FLABIN
200mL Z& 17K 4, F 50mL — 50 FREAEHL, A HLAH 28 R0 AL Al Ve — IR (R 30mL), T
IKORER N T o R ZE RS F A3 RN LL b A . R AT 2N 777 GBelii ) - ik / —
S BE =60/ 1FRAFF RN NIM-1, AL AR AR, 7% 18. 2%, 'HNMR (400MHz, CDC1,, TMS) &
(ppm) :8. 82(d, J=7. 2Hz, 1H), 8. 72(d, J=7. 6Hz, 1), 8. 62 (s, 1H), 8. 47 (d, 8. OHz, 1H), 8. 01 (
d, J=7.6Hz, 1H), 7. 81-7. 76 (m, 3H), 7. 55 (dd, J=8. 4Hz, J=1. 6Hz, 1H), 7. 51 (d, J=8. 8Hz, 2H),
7.33-7.29 (m, 5H), 7. 17-7. 15 (m, 4H), 7. 12-7. 07 (m, 4H) , 1. 47 (s, 9H) .

[0045]  AXSEiti 5] HP A L HL B Y64k A4 NIM-1 BELE B AR AR & N R a5 ok,
Ny A7 T 618nm, 28 T RN 14. 3%, 4 HAE N R AMEL il 1 B4 110/
NPB (30nm) /Alg,: NIM-1 (6wt%) (10nm) /Bphen (40nm) /Mg: Ag (200nm) 45 #4) [ 1 30 R 6 281k,
BRR I N 10540cd/m’, F KR IERZE N 3. 6cd/As My, AT 6220m, K44,
[0046]  SCJifs] 2

[0047]  NIM-2 [¥)& Rl S 5B AT EUR G RE

[0048]  NIM-2 (&R T EARE Mk =P8, (1D Gk 4- IR -10- =5 F 2L -7TH- ZKXIfBK
Mt [2, 1-a] #JF [de] FeREMRIE —7- B (RIFRALE 20 5 (2D H ik 4- (N, N- o208 ) 2%
LI B 3) 5 (3D ¥ALE4 2 Fi 3 i@ 1T Heck fBIBE R M.AS 2 NIM-2.

[0049] 1 4LEH 2 A K

[0050] L& 2 WKIG R T 20 B 592 1 4 &9 1 4 R T 205 BARRL, 108K 5ok}
4= BUT AR R e ¥ il 4- =3 FARARR e RImT . Frifb &4 2 A ElEAan K, r=
2 16. T%. "HNMR (400MHz, CDC1,, TMS) & (ppm) :8. 88 (d, J=8. 4Hz, 1H), 8. 67 (s, 1H), 8. 59 -
8.52(m, 3H), 8. 52 - 8. 18 (m, 2H), 7. 60 (s, 1H) .

[0051] 2454 3 &K

W
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[0052] L&MW 3 BIA L E P IR A SR 1.

[0053] 3. HARMLEW) NIM-2 15 1

[0054]  NIM-2 (¥4 ik T2 0B 5 S 1 o NIM=1 (14 i T 200 BARRL, DU &4 1 #:
ALE) 2 BITT . BT A NIM=2 S ZL s 44, 723 18. 3%, 'HNMR (400MHz, CDC1,, TMS) & (ppm)
:8. 87 (d, J=7. 8Hz, 1H), 8. 82(d, J=12. 0Hz, 1H), 8. 52 (s, 1H), 8. 47 (d, 1H), 8. 02(d, 1H), 7. 83
~7. 78 (m, 3H), 7. 56 (dd, J=8. 4Hz, J=12. 6Hz, 1H), 7. 53 (d, J=8. 8Hz, 2H), 7. 35-7. 32 (m, 5H), 7
. 20-7. 18 (m, 4H), 7. 15-7. 09 (m, 4H) ,

[0055] A St 49 P A AL HLECZE 6L S NIM-2 BE LR [ AR AR F & A58,
N e A7 T 626nm, 28 T RN 13, 2%, # HAE N RICE AR KL il K2 A 170/
NPB (30nm) /Alg,: NIM-2 (6wt%) (10nm) /Bphen (40nm) /Mg: Ag (200nm) 45 #4) [ 1 30 R 6 281k,
BRR = N 10320cd/m?, F KR IERZE N 3. 5¢d/As My, AT 626nm, K44,
[oo56]  SEjfsl 3

[0057]  NIM-3 )& Rl R 5O AT R G RE

[0058]  NIM-3 & T ESRAFE TR =PI, (1D G 4- 3] -11- SUT 5 -TH- 22 9F
KM (2, 1-a] Z55F [de] SFMERREE ~7- i (LA 15 (2)F 8 N- 2R3 -N-(4- K L4735 )
ZHHE -1- (LA O (Gl T EBES I J. Mater. Chem. , 2011, 21, 14907) 5 (3) 44
& 1 4 T8 Heck {55 e VA3 NIM-3.

[0059] 1 4b&H 1 &R

[0060] L&MW 1 HIA B L E D RR A SL R 1.

[oo61] 2454 4 G K

[0062]  AL&W) 4 J L 2RBEZRIE —1- JOA JRRE, R W2 SVl & 1. HRARG T2
ST Z ), J. Mater. Chem. , 2011, 21, 14907,

[0063] 3. HAribAEH) NIM-3 [ K

[0064]  NIM-3 & i L2 D8R 5 S f) 1 b NIM-1 595 sl T 20 AL, £0CR AL 59
3 AL G A BIRT . BT 19 NIM=3 A 21 €5 [ 44, 7= % 15. 3%, 'HNMR (400MHz, CDC1,, TMS)
& (ppm) :8.82(d, J=8. 2Hz, 1H), 8.79 - 8. 51 (m, 4H), 8. 49 (s, 1H), 8. 09 (s, 1H), 8. 08 -
8. 06 (m, 1H), 8. 08 - 7. 48 (m, LOH), 7. 47 (d, J=15. OHz, 2H), 7.4 - 7. 38 (m, TH), 7. 35 -
7.31(m, 4H), 7. 24 (s, 2H), 7. 23 (s, 2H), 7. 2 - 7. 17 (m, 6H) , 7. 15(d, 1H), 7. 14 (s, 1H), 6. 95 (d
, 1H), 1. 48 (s, 9H) .

[0065] A St 1 P A AL HL ECZE 6L A4 NIM-3 RELE [8] R0 AR S T R A 5,
LN pe A7 T 620nm, 20 E T RN 21, 1%, ¥ HAE N ROCE A KL il 1 BHA 110/
NPB (30nm) /Alg,: NIM-3 (6wt%) (10nm) /Bphen (40nm) /Mg: Ag (200nm) 45 #4) [ B3 30 R 6 28 1k,
BRRIEEE N 11220cd/m?, F KR IGEZE N 4. 4cd/Ays M o, AT 623nm, K44,
[oo66]  SLjifs] 4

[0067]  NIM-4 [f1& e S 5 e F L BUR B PERE

[0068]  NIM-4 (16 L EPRAFE TR =D (D A 4- ] -10- 5 P -TH- 2R
FHokme It [2, 1-a] A3 [de] FMEMREE —7- B UL &4 2) 5 (2) G N- K3 -N-(4- L4k
KEE) FHE-1- AW D s (3D Bk &4 2 T 4 181 Heck fEI R N4 ] NIM-4,

[0069] 14L& 2 G K
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[0070] L&MW 2 HIA R L EP IR A SE ] 2.

[0071] 24L& 4 G Rk

[0072]  fbEW) 4 G R T 2P BR R SE ) 3.

[0073] 3. HARMLEW) NIM-4 115

[0074]  NIM-4 (¥4 Rk T2 0 3R 5 Sl 2 o NIM=2 (14 1 T 200 BRARRL, DU AL &4 3 #:
B A 4 BIRT . BTt NIM-4 S 20 E IR, 7= 2 16. 6%. 'HNMR (400MHz, CDC1,, TMS) & (ppm)
:8.85(d, J=8. 4Hz, 1H), 8. 75(d, J=8. OHz, 1H), 8. 66 (s, 2H), 8. 48 (t, J=42. 5Hz, 5H) , 8. 05 (d,
J=5. 0Hz, 2H), 7. 71 (s, 1H), 7. 53 (s, 1H), 7. 50 (s, 1H), 7. 47 (s, 2H), 7. 34 (s, 1H), 7. 20 (s, 2H)
,7.18(s, 1H), 7. 09 (d, J=10. OHz, 3H), 7. 00 (s, 1H), 6. 95 (s, 2H) .

[0075] A< St 4] Hh A AL FL B L0 A S ) NIM-4 Be 7R [ A8 AR T R A 6508,
0Ny A7 T 626nm, 208 F RN 19. 3%, 4 HAE N RICE A KL il 1 A 170/
NPB (30nm) /Alg,: NIM—4 (6wt%) (10nm) /Bphen (40nm) /Mg: Ag (200nm) 45 #4) [ 1 30 R 6 281k,
KR OGEL A 11030cd/m’, fe KRG N 3. 9¢d/A, Ny, 7T 630nm, 4B,
[o076]  SCJEfH] 5

[0077]  NIM-5 )& Rl S 5O AT EUR G ERE

[0078]  NIM-5 & L EPRAFE TR AP (D G 4- 1R -11- BT & -TH- XJF
DRI [2, 1-a] ZK3F [de] SFMEMAEE —7- B LA 15 ()G N, N, 9, 9- PUZRE -7- 444
J& -9H- 2j —2- & (FRIFRAL &4 6) 5 (3D ¥4k &4 1 F1 6 i@ it Heck fBIE SN A3 2 NIM-5,
[0079] 1 L& 1 A AL

[0080] L&MW 1 HIA R L E D IRIF SRR 1.

[o081] 2. 4b54 6 A Rk

[0082] (1) L&MW 5 HIA L AEF ORI T, 7] 250mL =HUEHMA 2, 7- 3] -9,9- —
7% D7 (14. 22¢,0.03mol), — ZK J# (6. 35g,0.038mol), # T FF 44 (11.52¢,0. 12mol),
Pd(0Ac), (3.584g,0.016mol), = F T & B VU 560 B& &k (0. 58g,0. 002mol1) LA J¢ 20mL
7%, TR 22 110°C MW 12h J5, A H ROV A8 200mL 2848 7K 5 I 200mL — & FF
B R A HLAE 204 A0 A B VMR I = Uk (B vk 50mL), TE 7K B R B T, R R 75 R
WA SR G R M= SRR V5 QR Al /) LR L85 =30/1) $4ifg
B AL AW 5, J AR K, P % 60. 2%, "HNMR (400MHz, CDC1,, TMS) & (ppm) :7. 95 -
7.76 (m, 3H), 7. 64 (s, 1H), 7. 42 (s, 1H), 7. 28 = 7. 15(m, 7TH), 7. 09 (m, 4H) , 6. 99 (d, J=10. OHz,
8H), 6. 90 (s, 2H) ,

[0083]  (2)HLEH) 6 KA AEE ORY T, 1) 50mL U A 5 (1. 20g, 2. 53mmol ),
=TI ZIF R4 (0. 88g, 2. 7T8mmol ), Pd (Ph.,P), (0. 058g,0. 05mmol), 2, 6— — L T %k XK By
(0. 06g,0. 28mmo 1)L & 20mL A 25, FHE A 110°C W 12h J5, B EI RN . I 20mL 7K %K
SN, FEINN 20mL PRI AL PP IHE Lh 5 i SRR 22l k. A HUAH & M SUAL A i vk
B =R CREIR 30mL), JE/KBR BN 15 , 980 28 BRI, 19 21 B ([l 44 o R ™ S &k E A 77 1%
CBEMEF A7 iR 424013 2L 54 6, 2 FEE /A0 K, 7= 2 68. 2%, "HNMR (400MHz, CDC1,
TMS) & (ppm) :7.83 - 7.66 (m, 3H), 7. 58 (s, 1H), 7. 38 (s, 1H), 7. 26 - 7. 06 (m, 11H), 6. 99(d, J
=10. OHz, 8H), 6. 90 (s, 2H), 6. 82 (s, 1H), 5. 76 (s, 1H), 5. 25 (s, 1H) »

[0084] 3. HARMLEW) NIM-5 15 1
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[0085]  NIM-5 (¥4l 1 250 B 5 S 1 Fh NIM-1 (& i 1 25 AR AL, UKL &4 3 4t
B A 6 BIAT . BT {9 NIM-5 9 21 (. [f /4, 7= 4 15. 3%, 'HNMR (400MHz, CDC1,, TMS) 8 (ppm
) :8.84(d, J=7. 9Hz, 1H), 8. 66 (s, 1H), 8. 65 - 8. 51 (m, 3H), 8. 19 (s, 1H), 8. 15 (s, 1H), 7. 93 -
7.76 (m, 3H), 7. 69 (s, 1H), 7. 48 (s, 1H), 7. 28 (s, 1H), 7. 27 - 7. 24 (d, J=10. OHz, 4H), 7. 25 -
7.13(m, 7TH), 7. 15 (m, J=10. OHz, 8H), 7. 12 (s, 2H), 7. 02 (s, 1H), 7. 06 (s, 1H), 1. 46 (s, 9H) »
[0086] A% S Jiti 9] H AT AL FELBLL0 Ak A ) NIM-5 BELE [l (AAs AR S N R AL & 580k,
Ny A7 T 627nm, 268 2R 35. 5%, 4 HAE N RICE AR KL #4124 110/
NPB (30nm) /Algs: NIM=5 (6wt%) (10nm) /Bphen (40nm) /Mg: Ag (200nm) 4& 14 ) Ho B R I 22 1F,
BRR I N 12960cd/m?, fr KR IERZE N 5. 1ed/As My, AT 6320m, 4L,
[0087]  SEjfsl 6

[0088]  NIM-6 [¥]& i A G AT EEUR G RE

[0089]  NIM-6 & L EPRAFE TR =TI (1D A 4- IR -10- =5 P -TH- 2K
TR [2, 1-a] AIF [de] FREMRZE —7- B (b &4 2); ()G N, N, 9, 9- PIRFE -7- &
2k —OH- 75 —2- Ji (IR &4 6) 5 (3) BG4 2 A1 6 il Heck fBEE R MN1FE] NIM-6.
[0090] 1 4G 2 A K

[0091] L&) 2 HIA B ED IR A SE R 2.

[0092] 2. 454 6 KA K

[0093]  fbEW) 6 HIA B L D IRIF SL R 5.

[0094] 3. HAMLAEY NIM-6 15 %

[0095]  NIM-6 [¥)4 ik T 20 B 5 Sitiffl] 2 o NIM=2 (14 i T 2000 BRARRL, 0K A TR) 44 3 #
B AR 6 RIR . T4 NIM-6 4 21 (A Ja] 44, 772 15. 9%. 'HNMR (400MHz, CDC1,, TMS) 8 (ppm
) :8.84(d, J=8. 2Hz, 1H), 8. 69 (s, 1H), 8. 67 - 8. 55 (m, 3H), 8. 22 (s, 1H), 8. 17 (s, 1H), 7. 92 -
7.83(m, 3H),7.75(m, 3H), 7. 61 (s, 1H),7.49 (s, 1H), 7. 32(d, J=16. 0Hz, 1H), 7-
.30 (s, 1H), 7. 28 - 7. 26 (d, 4H), 7. 25 - 7. 23 (m, 4H), 7. 17 (m, J=8. OHz, 8H), 7. 11 (s, 2H), 7. 0
1(d, J=16. OHz, 1H) .

[0096] A St 49 P A AL HELECLE 6L S0 NIM-6 e LB [ A8y AR R R 4L 698,
Ny A7 T 638nm, 28 F 2R 30. 2%, 4 HAE N KOCE A KL il 1 B 110/
NPB (30nm) /Alg,: NIM—6 (6wt%) (10nm) /Bphen (40nm) /Mg: Ag (200nm) 45 #4) [ 1 30 R 6 281k,
BRR = N 12870cd/m?, F KR IEHZE N 4. Ted/As My, AT 638nm, K44,
[0097]  SEjdsl] 7

[0098]  NIM-7 [¥)-& i S 5L AT BRI RE

[0099]  NIM-7 & LEPRAFE TR AT (D A 4- R -11- BT & -TH- XJF
KM [2, 1-a] ZKFF [de] SFMEMAIE ~7- B (L&4 1)5 ()G N- (25 -1- %5 )N, 9,9- =
KI —T- CE -9H- Ty —2— fi& (RIFRAL G4 8D (3K ALA4) 1 A1 8 il it Heck fER R M15
| NIM-7.

[0100] 1 L&Y 1 AL

[0101] L&) | G R T 2R F St 1

[0102] 2454 8 &K

[0103] (DU EMTHER MM EDMTHER L ZIRELHEH6HLEDNSHE
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T2 20 BRAH AL, AU JRURE i R e S e R B AR - I BI R RS G T
oA/ #, 7 2 59.9%, 'HNMR(400MHz, CDC1,, TMS) & (ppm) :8. 23 (s, 1H), 7. 88 -
7.65(m, 5H), 7. 67 (s, 1H), 7. 60 (s, 1H), 7. 54 - 7. 43 (m, 4H), 7. 27 (t, J=7. 9Hz, TH), 7. 20 (s, 2
H), 7. 10(d, J=10. OHz, 6H), 7. 01 (s, 1H) .

[0104] (D AWK A W M EWSMER T ETEE SLEH 64659611
A T2 BAR AL, A SRR NN, 9, 9- DY 2 R -T- & M R -9H- B -2 iRk B
e EN-(28 -1- 26 )-N,9,9- = R -7- R -9H- 2% 2- g Bl v]. i 19 L &8 A
SRR &, 77 2 65.9%. 'HNMR(400MHz, CDCl,, TMS) & (ppm) :8. 22 (s, 1H), 7. 80 -
7.63(m, 5H), 7. 63 (s, 1H), 7. 58 (s, 1H), 7. 52 = 7. 42 (m, 4H), 7. 24 (t, J=7. 9Hz, TH), 7. 18 (s, 2
H), 7. 09 (d, J=10. 0Hz, 6H), 7. 00 (s, 1H), 6. 72 (s, 1H), 5. 75 (s, 1H), 5. 24 (s, 1H) ,

[0105] 3. HAMLAEY NIM-T 15 %

[0106]  NIM=7 ({4 il L &0 B 5 SEpE ] 1 oh NIM-1 & L 25 AR AL, SUKAL &4 3 #:
AL A 8 BIRT . BT {9 NIM=7 SH 2L ([ i, =2 16. 4%. 'HNMR (400MHz, CDC1,, TMS) & (ppm)
:8.87d, J=8. 1z, 1H), 8. 59 (s, 1H), 8. 50 - 8. 35 (m, 3H), & 8. 32(s, 11), 8. 29 (s, 11), 8. 11 (s
, 1H), 7.99 (s, 1H), 7. 83 - 7. 75(m, 5H) , 7. 63 (s, 1H), 7. 58 (s, 1H), 7. 57 - 7. 52 (m, 4H), 7. 53 (
t, J=8, OHz, 6H) , 7. 48 (s, 2H), 7. 37 - 7. 32(d, 4H), 7. 29 (d, J=10. OHz, 4H), 7. 15 (s, 1H), 7. 12
(s, 1H), 1. 47 (s, 9H) .

[0107] ARSI AL HL ELL0 6L &40 NIM-T RELE [ AR AR T R A %,
N pe A7 T 6270m, G E T RN 39. 0%, 4 HAE N ROCE A KL #il 1 HA 170/
NPB (30nm) /Algs: NIM=7 (6wt%) (10nm) /Bphen (40nm) /Mg: Ag (200nm) 45 #4 [¥) Ha B0 R 6 28 1F,
KR NFEE A 13620cd/m°, I KR IR A 5. 8cd/A, My AT 629nm, A 2HLT .
[o108]  SZjfafs) 8

[0109]  NIM-8 [¥)& i S LA L BUR ETEBE

[0110]  NIM-8 & L 2P IRAHE MRk = AP HR - (1) Gl 4- ) -10- =5 P -7TH- K
FERRMEIE [2, 1-a] ZKIF [de] SEMEMRIE —7- Wi b 54 2) s B N-( 25 -1- )N, 9, 9- =
I T ZIRFE -OH- Ty —2- B LA 8) 5 (3) B4k & 2 At 8 il it Heck 17 B fz M 15 3]
NIM-8.,

[o111] 1 LA 2 A Rk

[0112] LAY 2 BIE L 2R A S 2.

[0113] 2. 4L54 8 A Ak

[0114] L&) 8 KA B L P IR F SE ] 7.

[0115] 3. HARMLEH) NIM-8 15 i

[o116] NIM-8 I & st T. & 2 B &5 S ji #l 2 P NIM-2 ) & & T 2 # &
AL A K Ak & W3 H Rk Ak A W s B R BT 43 NIM-8 k4 {h [ 1k, &
13.3%. "HNMR(400MHz, CDC1,, TMS) 8 (ppm) : 8. 88 (d, J=8. 0Hz, 1H), 8.67 (s, 1
H),8.59 -8.52(m, 3H),8.52-8.18(m, 2H), 7. 60 (s, 1H), 88.22(s, 1H), 7. 80 -
7.63(m, 5H), 7. 63 (s, 1H), 7. 58 (s, 1H), 7. 52 = 7. 42 (m, 4H) , 7. 35(d, 1H), 7. 31 (d, J=16. OHz,
1H), 7. 24 (t, J=7. 9Hz, TH), 7. 18 (s, 2H), 7. 09 (d, J=10. OHz, 6H), 7. 00 (d, J=16. OHz, 1H) ,
[0117] St (KA AL HL ELL0 6L &40 NIM-8 REZE [ A8y AR T R A %,
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N pe A7 T 639nm, G T RN 36. 8%, 4 HAE N ROCE A KL #il 4 1 HA 110/
NPB (30nm) /Algs: NIM-8 (6wt%) (10nm) /Bphen (40nm) /Mg: Ag (200nm) 45 #4 [¥) Ha 30 R 6 28 1F,
BRRICEE R 13360cd /i, it KR IGE N 5. ded/A, My, A7 T 638nm, K44,
[o118]  SZJfs] 9

[0119]  NIM-9 [R5 AT L BUR DI RE -

[0120] NIM-9 &K T2 S BAFE TR =B (1D G 4- ) -11- T % -TH- %
kM I [2, 1-a] &I [de] FEMEMRIE —7- B (L& 1) 5 (2) &N, N- K3 -7- 44
59,97 — 87y —2- & (RIHRAL G 10D 5 (3D KL &4 1 A 10 3@ i Heck 1856 & 15
NIM-9,

[01211 14L& 1 AL

[0122] AW 1 BIE R T Z DR S 1.

[0123] 24L& 10 B& K

[0124] (D AW 9 G ALEW 9 BIER T 2P IR 55050 5 a5 E KL E
SRR, DCR IR 2, 7- 3R -9, 9- ZRIEED R 2, T- IR -9, 97— BRI P
245 9 S A B R, 772 56. 3%, 'HNMR (400MHz, CDCL,, TMS) 8 (ppm) :7. 82 (s, 21),
7.86 (d, J=5. 0Hz, 2H) , 7. 54 (d, J=6. 3Hz, 3H), 7. 40 (s, 1H), 7. 35 (s, 1H), 7. 25 (s, 2H), 7. 17 (¢
, J=2. 5Hz, TH), 6. 70 (s, 41), 6. 90 (s, 2H) .

[0125] (2D (AW 10 KA AW 10 KA T 2P RE Ly 5 a9 6 MG
BT 28 BRAR L, UK JEOR BN N, 9, 9- DY 2R 3 -7 1R -9H- % —2- JlE B e N, N-
ARH-T- W1 -9,9 -85 —2- R Rl W] . A3 4k &) 10 O B0 40k R, 7 #8 50. 6%.
"HNMR (400MHz, CDC1,, TMS) & (ppm) :7. 75 (d, J=5. OHz, 2H), 7. 51 (d, J=6. 3Hz, 3H), 7. 38 (s, 1H
), 7.32(s, 1H), 7. 24 (s, 2H), 7. 14 (t, J=2. 5Hz, TH), 6. 98 (s, 4H), 6. 90 (s, 2H), 6. 70 (s, 1H), 5
.71 (s, 1H), 5. 21 (s, 1H) o

[0126] 3. HARLEY) NIM-9 ()5 1K

[0127]  NIM-9 ()& R L2035 Sz 1 ih NIM=1 ()4 B L 250 BARL, DU AL &4 3 #
AL A 10 BRI . BT A3 NIM-9 g 20 [l 44, 7228 15. 8%, 'HNMR (400MHz, CDC1,, TMS) 8 (ppm
):8.83(d, J=7.8Hz, 1H), 8. 59 (s, 1H), 8.51 - 8. 41 (m, 3H), 8. 49 (s, 1H), 8.39 (s, 1H), 7. 96 (s
, 1H), 7. 85 (s, 2H), 7. 71 (d, J=5. OHz, 2H), 7. 59 (d, J=6. 3Hz, 3H), 7. 39 (s, 1H), 7. 34 (s, 1H), 7
.31(d, J=16. OHz, 1H), 7. 26 (s, 2H), 7. 17 (t, J=2. 5Hz, TH), 7. 11 (s, 4H), 7. 09 (s, 2H), 7. 08 (d
, J=16. Oz, 111), 1. 47 (s, 9H) .

[0128]  ASEZiti ) P A AL HL ECLL 6L A4 NIM-9 RELE B R0 AR S T R A %,
LN e A7 T 618nm, & F RN 48. The 4 HAE N ROCE AR KL #il % 1 B4 170/
NPB (30nm) /Alg,: NIM-9 (6wt%) (10nm) /Bphen (40nm) /Mg: Ag (200nm) 45 #4) [ 1 30 R 6 281k,
BRRIEEE N 15100cd/m?, F KR IEEZE N 6. 4cd/As M o, A7 T 620nm, K44,
[0129]  SEjfs) 10

[0130]  NIM-10 [¥)& B2 2 e A BUR L RE

[0131]  NIM-10 f& B L 2P BREHE Nl = AP IR : (DA 4- 1R 10— =A% -7TH- 2R
FERKmE I [2, 1-a] &JF [de] FMEMREE —7- B (ALEH) 2D 5 (2) &N, N- 23k -7- &
59,97 - Y5 —2- i LA 100 A 2 A1 10 1@t Heck R N4 5] NIM-10.,

12
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[0132] 14L& 2 &R

[0133] L&MW 2 HIA R L ZP IR A S 2.

[0134] 2. 4LG4 10 K& Rk

[0135]  ALE4) 10 (1A B L 2P BRIF St 9.

[0136] 3. HARtb &4 NIM-10 [5 1

[0137]  NIM-10 (& T E 0 B S 2 A NIM-2 (196 8 T 20 BARRL UL 54 3
Folidb &4 10 RITT . B3 NIM-10 A Z0EE R, 7% 17, 1%, 'HNMR (400MHz, CDC1,, TMS) & (
ppm) : 8. 85 (d, J=8. 2Hz, 1H), 8. 67 (s, 1H), 8. 59 - 8. 40 (m, 3H), 8. 23 (s, 1H), 8. 20 (s, 1H), 8. 0
8(s, 1H), 7. 93 (s, 2H), 7.90 (s, 3H), 7. 69 (s, 1H), 7. 79 - 7. 55 (m, 6H) , 7. 80 (s, 1H), 7. 50 (s, 1
H), 7. 46 (d, J=8. 2Hz, 2H), 7. 44 (s, 2H), 7. 31 (d, J=16. OHz, 1H), 7. 24 (d, J=7. 4Hz, 3H), 7. 15 (
s, 1H), 7. 09 (s, 2H), 7. 04 (s, 1H), 6. 99 (d, J=16. OHz, 1H), 1. 48 (s, 9H) »

[0138]  ASZiif) oh (A HLE LA 6 AL A4 NIM-10 BEAE B A0 AR &N & 40 5%,
0N pe A7 T 632nm, 50 E T RUER N 43, 2%, ¥ HAE N ROCE A KL il 1 B A 110/
NPB (30nm) /Algs:NIM-10 (6wt%) (10nm) /Bphen (40nm) /Mg: Ag (200nm) %5 #4 ¥ H B0 R L 281k,
B KR OGEL A 14900cd/m’, e KRG N 6. 2¢d/A, Ny, 7T 633nm, 4B,
[0139]  SEjifsl 11

[0140]  NIM-11 [¥)& R fe 2¢ Se A BUR L RE

[0141] NIM-11 &R T 25 BERE FR =T, (D Al 4- IR -11- BT I -7H- %%
kw2, 1-a] Z53F [de] SMEMRIE —7- B b &4 1D (2) G REN-( 28 —1-F& ) -N- 2§
T OIREE 9,97 — WRYy —2- i (AL A4 12D 5 (3D M4kA4 1 i 12 1@ 1T Heck fHIEE
S NAFE] NIM-11,

[0142] 14L& 1 A AL

[0143] L&Y | AT ED A SRR 1.

[0144] 2. 4L 12 A H

[0145] (D) LE 1L BIER ALEY 1L &R T 20 RS SR 9 (&9 9 Ma R T E
A BRARACL, SR JEUR)E F 2R # R L 2R - BRI . B S & 9 AL E AR A
7= 60. 3%, 'HNMR (400MHz, CDC1,, TMS) & (ppm) :8. 26 (s, 1H), 7. 93 (s, 2H), 7. 87 (d, J=5. OHz
,3H), 7.73(s, 1H), 7. 82 - 7. 54 (m, 6H) , 7. 56 (s, 1H), 7. 54 (d, J=4. OHz, 2H), 7. 39 (s, 2H), 7. 2
5(d, J=1. 4Hz, 3H), 7. 15(s, 1H), 7. 10 (s, 2H), 7. 03 (s, 1H) »

[0146]  (2MLEW 12 (A ALEY 12 (A L 2P RS Sl 9 (L& 10 G i L8
RS, OB JERE T N, N—= 2R3 —7— 3] -9, 97— 8% —2— B el N- ( 25 —1- 55 ) -N- %
B -T-1R 9,9 BTy -o- R B e[, PR AR AW 12 D A &R R R, 7T 50. 8%,
"HNMR (400MHz, CDC1,, TMS) & (ppm) :8. 25 (s, 1H), 7. 90 (s, 2H), 7. 85 (d, J=5. OHz, 3H), 7. 69 (s
,1H), 7.81 - 7.52(m, 6H), 7. 50 (s, 1H), 7. 44 (d, J=4. OHz, 2H), 7. 34 (s, 2H), 7. 24 (d, J=1. 4Hz
,3H), 7. 13 (s, 1H), 7. 08 (s, 2H), 7. 00 (s, 1H), 6. 71 (s, 1H), 5. 74 (s, 1H), 5. 23 (s, 1H) .

[0147] 3. BARLEY NIM-11 15 1k

[0148]  NIM-11 [ T 20 SR St 1 A NIM-1 ()46 s T 20 BRARRL, D54 3
B A 12 RIWT . FTfS NIM-11 A 206 44, 7% 16. 5%, 'HNMR (400MHz, CDC1,, TMS) & (
ppm) : 8. 85 (d, J=8. 2Hz, 1H), 8. 67 (s, 1H), 8. 59 - 8. 40 (m, 3H), 8. 23 (s, 1H), 8. 20 (s, 1H), 8. 0

13
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8 (s, 1H), 7. 93 (s, 2H), 7. 90 (s, 3H), 7. 69 (s, 1H), 7. 79 - 7. 55 (m, 6H) , 7. 80 (s, 1H), 7. 50 (s, 1
H), 7. 46 (d, J=8. 2Hz, 2H), 7. 44 (s, 2H), 7. 31 (d, J=16. OHz, 1H), 7. 24 (d, J=7. 4Hz, 3H), 7. 15(
s, 1H), 7. 09 (s, 2H), 7. 04 (s, 1H), 6. 99 (d, J=16. OHz, 1H), 1. 48 (s, 9H) .

[0149] Ao b (0 f AL HL B0 a4k A4 NIM-11 REAE [ A8 ACIRZS T & 40 652 6,
HON e A7 T 621nm, 26 BT 2% R 56. 8%, HHAE N ROGCEAMEL, Hl& K RA 110/
NPB (30nm) /Alq,:NIM-11 (6wt%) (10nm) /Bphen (40nm) /Mg: Ag (200nm) 45 #4) It HL 35 & 24k,
R RICTEE N 16840cd/m’, e KR IR N 7. 2¢d/Ay A g0 B2 F 623nm, K44
[0150]  Sijifs] 12

[0151]  NIM-12 HJ& 2O EUR OGRS -

[0152]  NIM-12 (& B 200 BREHE Nl = AP IR : (DA 4- 1R -10- =5 A% -7TH- 2K
FEBE M I [2, 1-a] 2K3F [de] SEMEREE —7— B Y& 2) 5(2) & N-( 25 —1- 35 ) -N- 2§
BT LI 9,9 — BT —2- E (LAY 12D 5 (3D Bk &4 2 F1 12 18 it Heck B MY
23 NIM-12.

[0153] 14L& 2 &R

[0154] LAY 2 BIE R 2P RR A S ] 2.

[0155] 24L& 12 &K

[0156] AW 12 G R T 2D SR IF S 11,

[0157] 3. HARMLEH NIM-12 (5 %

[0158]  NIM-12 [k T 20 B 5 St 2 NIM-2 ()6 s T 20 BRARL, D54 3
WAL A 12 BIW] o B3 NIM-12 SH L0 14, 7= 5% 14. 8%, 'HNMR (400MHz, CDCL, TMS) 8 (
ppm) : 8. 85 (d, J=8. 2Hz, 1H), 8. 67 (s, 1H), 8. 59 - 8. 40 (m, 3H), 8. 23 (s, 1H), 8. 20 (s, 1H), 8.0
8 (s, 1H), 7. 93 (s, 2H), 7. 90 (s, 3H), 7. 69 (s, 1H), 7. 79 - 7. 55 (m, 6H) , 7. 80 (s, 1H), 7. 50 (s, 1
H), 7. 46 (d, J=8. 2Hz, 2H), 7. 44 (s, 2H), 7. 31 (d, J=16. OHz, 1H), 7. 24 (d, J=7. 4Hz, 3H), 7. 15 (
s, 1H), 7. 09 (s, 2H), 7. 04 (s, 1H), 6. 99 (d, J=16. OHz, 1H), 1. 48 (s, 9H) .

[0150] S5 o (1) 48 WL BT 6 AL A4 NIM-12 BEAE B AR AR S N & 4005 %,
N pa B2 T 630nm, TG E TN 54 1%, ¥ HAE K ROCEAEM B, §l & K HA 110/
NPB (30nm) /Alg,:NIM-12 (6wt%) (10nm) /Bphen (40nm) /Mg: Ag (200nm) %5 ¥4 [ M1 30 R 6 281k,
BRR I N 16100cd/m?, F2 KR IERZE N 6. 9¢d/As My, AT 631nm, 4L,
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