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[0082] 34k, Wl LA AEBH AR LA 1 ~ 20nm (¥ i B HIAE Lk 4 08 e, A6 e b e A BE i)
() B A 2 HR G F P IR, 4R 3 I Bt 52 B KT BH AR, AT LU ek Y G e A B i
MR Wy B & MR ot

[0083] - RILE -

[0084]  ROGIENBOCRICE, SABOCKICB I LA R 1R AR CH 25
Bl Al 58 Sk BT VR VLVRVBR VR VEK ENLL R P I R D — M B E LS B S S
ZANLG B A WA EIRIABORSCIRSE 2 A FE), i LG BT X e m Wl B4 &
Yo

[o085]  fE AL B KOG 240, I A Ir F & B s RIENTLOEEN
Ir (ppy) 3 FFEEEWIE . Ir (bt) 2 » acac3 SFHIL A YIIS PLOEL3 FEM KGR . Fix sy
G BAABR T LU BFFAR 2 T R R &4,

[0086]
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[0087]
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Et Me Et Et

Et Et Et

“Me Et Et

Me Et Et Et

a

I ONSS SR

oo 50
G

[0088]  FRBELR B IFIERICE T EH MR, JLELE 1 ~ 50 F & % 1E Lk
5 ~ 30 H 8 %K.
[0089] 1N & OGE I T ARMRL, DLl FH AR B R Bkl X (1) Rom |k
WAl A o AHAE, TERFZIIDR TR AL S T RO6 2 DA SR T ANUE LT, &
I 2 A A (A B AT DU MR FE R A A P LA A LS R L. T3 41, R mT LI A
W FF R ML A PRI AR, 1T, tm] DA 2 Bl 2 S0 £ A R
[0090] A A] LIS FH I A S0 B ARA ), DUk o BAT 28 7L Re e &S ge . ELR7 1
ROGHIRB AL T H A S s A AR A &4
[0091]  SXAE & 1 = A4 R ATl It 22 A %R SCRR A1 A0, T LRI $E . 7R =44
*ﬂrﬁﬁﬁfzw B B BR 2, W2 H G| DR AT AR A R AT AR ) = MR AR ) WEMRAT AR
TR AR ) R AT AR ) 3R BRI AT AR ) WL PR IRRAYT A A7) Lk PR B 7T AR ) 2R AT
M@wﬁﬂﬁmimaﬁﬂxﬁﬁmﬂﬂmiwzrxUﬁa%?@f?ﬁi%%@Hmi%\ﬂ%mé%\
BRT A FERSRAT LW 7 TR 2R SR B A &) 5 /IR R R RS
V) MR R A A B e AR B AT AR RS IR ERAT AR BRAR L A A
Y ZEIFIE S M A IR DR BRI W BR AT 2B UL 8- BRAEMEMAT AN &R 4G sk 4
JEE KR 2R TR zlxa-’F%ﬂJémi%Bﬁé%%"%ﬁﬁ%ﬁﬁ%ﬁ%EQ%A% FrEGE R G
Y B (N= CHGFEMRME ) [T 2R R e R ALY EW IR ) S E Wy T AR S8 R B A AR
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W) B IEN. LIRS A R AT R S = o T AL B 5%

[0092] —-VFAE -

[0093]  VENJZ, &¥8A4 T IKEh i K FRK . RO S m B AR AR A UZ R Z, A
2 PIENZ R FENE, 7] AELE T AR &% 2 8l 74 J2 2 18] B B AT R 6 )2
s AR Z 2B ENER DR HE R E.

[0094] - CPHEY)E -

[0095]  FU/CBHPLZ, ) N EHA AL E K DR, A8 HAA M5 10 D e R I AR 4
I BE ) 2 2 /R AR B A A R 8 I AR A F (R INE BEL S 2 5 AT DA L AR U &
HMERE .

[0096] ¥ X PHAYJE LT FHA & B A i =X (1) Fros g We 5 el 54, (HA7E
BRI HLZE AL R W W IR AL S I 00, At m] LS FH 2 Ry =2 7B B A
T80 AR A 7B Z B R, W DARR 3 S B8 A e R 1 s AR 5 2 A

[0097] - HLFPHAYE -

[0098]  HLFBHFY R, 405 HA A 4 2 7K D RE IR N0 s e 1 1K B8 ) S 3 /N A L, Jd it
A= 7 R N BEAS L, AT DU L F 8 U R A R

[0099] {4 HL 7 FHASJZ (IR B, AT LARR S 75 2248 A iR 1 2 7B i 2 A Bk - BEY
JE WIS, Lk g 3 ~ 100nm, BEARIE A 5 ~ 30nm.

[o100] - ¥FPHASZ -

[o101]  JFBHF4ZE, 4 H T RHPSERITE R OGIE I 2 7O HL 5 52 6 T A R 318 H far A 4
A AT Y B, 1 A B4R AT DU RO 2R AR R OGE W W DA TR R
AR o W PHES 20T LR T 06 2 4 N SH B A« IS AR Al A 2 — i, mT A ]
AP

[0102]  VE NI RS Z KRR Bl anmT 28 1, 3— HEMEIEZE (mCP) (XY (2- Ik —8- ¥ 3t
Wbk ) —4- ZRFERE AR (TT1) (BAlg)

[0103] - =7 UfEHE -

[0104] Ut =, A5 B A5 5 SR D REI 5 AR S kL, 2 7 UE B JZ hT LA RCE A
EEZ )R

[0105] BN 2 7CAE S KL, S B 23 7y N sk o 1 BEBS PR AT —Fhia A 8k, tm]
VLA HLA AT — R 2 7R 5m 2 i ARt A8 A A% B8 A i = (1) 3R im0k
FErRMEAL S, H AT DL CUAE A FN A &Y B BT B B SR AT A« A m] LUAT A
13 3 S 25 AR S ) S 491 G mT 28 = AT AR ) W T AR ) K R AR ) 2 O R R R
FT A=) < EE MR IBR AT A2 400 2 ok M BR ) 77 2B 40 2 AT R 0 S AT AR s SE AR 2 R
TR EMERT A K LR T AT o AT ) AT AR AT AR R B RT AR
AN ALY Ty A T R AR SR R ) R A SR S5, AELE A F n bk AL S 4
75 T IR BUEA A R LI A A, A IEASE 05 & I U AL &4 o

[ot06] - HiFfE4m)E -

[0107]  WLFAL4m)Z, B8 HAMEM BRI Rert e, e E ] IR E R ZEZ Z.
[o108] VRN HLFAEHIAEL (A I 2 X BHPS A RL ) B b I B AN ) ik
B ROCE TR RIW] o 142 TP AR AT R A R B Sl X (1) B g g JF R vk,
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AW, B AT DL DUAE 28 JT AL S Th B BT = AL B i As A, 491 dn ] 28 HH A 2R EUAR 2
AT R BE R R AT A4 o A QL e — ST AR i G W 2 S TR e AT AR ) SR
TR R AT AR E T AR A . 1R, IR E T MR AR, RE R R R T
HAR 0L Ji - [ — MR A=) EL A A oA WS P 2 T T 0 ¢ s W R A (¢ s W Bk o A= 4 4
Al LUHAE ikl . gk it ] DU DR IX S8 RSN & 0 - BE TR BT B LA X 26 k)
VBN R T 0 R & o TR

[0109] 5L Jiifs]

[o110] AT, 2 ik S it 9] 5 4 b 150 B A i B, 28R, A e B AN 52 3 6 St 491 1T PR,
BABEARRFRIE G, 7T LUl & Aoy A8

[o111] T BRI E -G U E B G R G T A BRI IDE F R A5 o 77 B0
P AR/ R M wb v Y A A= e o i i [T RE PO

[0112] & pkfl 1

[0113] 5, 12— &M [3,2-a] MM (IC) HIE R

[0114]

N HCl (g) A H PdIC H
- O H O
(c1)

[o115] A F T, —IA7EE IR T HHEmIPE 20. 0g (0. 17mol) /K — L BEAS ¥ 300ml, —
HRATE 211. Tg (2. 16mol) WREREZH A 1 /NS N 112, 0g (1. 10mo1) & ERFR M = 2 1 Ak
QUM B R VA TAE I R BEEE 15 /NS, I 121. 0g BE R ZBEAN 303. 2 1A FRA
BKE . FHBSTR Ol (2X 100ml) ZEHUKE 5, B HLE F HRIBR PR SN K 9 (100m1)
FIZETK (2X100ml) JE¥E. HIC/KIBR B A VLE T8 , i 38 70 i IR 8L, s 7% 1R
FHH o KGRI FS T 150ml B 2R, INNER / R R IR 2. 5g Jo, —IAAE 11LCR
AR —TL 8 FE 3 /NS B NS N BN IR e A/ iEYE R, TR 2R R R 2
o MWL FF S REEATRGH, BISVE N (Egs R PR R (CD) 14, Tg (RFR 37% ) .
[0116]

e OEt

Me~ N \)\Oﬁt

AcOH

}F

(c1) I1C
[0117]  ZU4RHE R, ¥4 14. 1g(0. 061mol) H[aE)4A (C1) L 11. 4g (0. 071mol) N,N- — FRZIL 2
TLHEGRTERN 110, 0g BEERTE 118°C F —i i mlyi—1u bt 8 /N o B S NV TRVA I B =
WG BEEUNT i 25 4, HESIR (30ml) ¥E¥E. ISR S5 R MAL (reslurry) K, 13
FME A 1C 10. 4g (R 67% ) .
[o118]  SEjifsl 1
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[0119] A& 34 A K
[0120]

1C (c2)
[0121]  ZU4H K, i 73. 3g(0. 29mo1) 1C.87. 8g (0. 35mol) 1- fifliZ% . 18. 6g (0. 098mol) fill
14 154. 8g (1. Imol) BRERER.800. 0g 1,3— — ML —2— BRMEIKER , BEATHERE . 2 5 g
190°C, Hidk 120 /NI o K R NESIRA E B S ES , 85 B EN A« 76 3000m1 ZKH A JE
B, FEATHRE 1 BB BT H 5 o K LR TR TR AT (A AT RS L 15 3 3 0k
K agk (€2)43.8g(0. 11mol, Y 40% ) .
[0122]

[0123] &4 HE T, A 1. 7g (0. 041mol) 56. 4 % S AL &h.50m] it 7K N, N— — 7 3 ARk Ji
(DMF) , fii# o 76 iR 15 21 10. 0g (0. 026mo1) C2 H i A 50ml Mii7K DMF, — H Af Hogs g, H
10 7380 n. WS, FEEIR F9REE 1 /PR, 2 )5, 76 7. 4g (0. 027mol) 2- & 4,
6— —2E3E -1,3,5- =BEFIN N 50ml i /K DMF, — BT ELy 2, B L /NS In. 1 nse ks
4kl 3 /NINHEEE . 20, N 300ml 7K, JEHUAT HE KT 4h it o RSB ER 2 i s T I, B
B AT RN IR IEAL , 415 2 I 45 b T 05, AT LB i AT RS ), 159 21500 0ok
KIALEH 343. 0g (0. 0049mol, Y% 19% ) .

[0124]  APCI-TOFMS, m/z 614[M+H]", 'H-NMR 52 45 5 (2 w5 - THR-d8) 7~ T 2.
[0125]  SEZjfafs) 2

[0126] L5436 KGR

[0127]
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C "

Cu, K,CO,
N WL B TR @
[ C (€3)
[0128] 4R K, A 10. 0g(0. 039mo1) 1C.39. 8g (0. 20mol) M Z£.6. 2g (0. 098mo1) 4.
8. 1g(0. 059mo1) TxEREH . 200m1 PU L g — FFBK, AT HidE. < Ja i) 190°C, ficdt: 24 7
o K5 S NSRS H B R T, S A N . AE S N 200m] 2R A K HEAT B
PE, 9 BT IS Gl o R LS TS AR (AT RG ), 15 21 B 60k A ) A [R) 44
(€3)9. 7g (0. 029mol, Yt # 75. 0% ) .

[0129]
; i
MgBr
R
NI\N N[/&
= N
ot e OO
(C1)

[0130] % H T, £E 3. 65g (0. 15mol) £k N A 10g Jli 7K VY Z WG i (THE) , 55+ ) [i)
HA A 0. 05g(0. 0040mol) #L, In#AE| 70°C. — L LR FF 70°C— LA 1 /IR0 2- R
%% 32. 1g (0. 155mol) ¥ f# T+ 100. 0g Mii/K THE H 7B s HIWE R o), A 3L A1 2 /i o G
J&, VKR HIBI N 3°Co — IR EF NI 15°C BU R —34 A 30 408 i) Ho b UK BE &
9. 2g (0. 050mo 1) ¥ fi# T 50. 0g THF FH IR )i, $iEFE 5 /Do FHK, HIVKIB R A
I 5°C, 10 23 BRI 50g (0. 16mol) 10 % ERIRHE W, N 160g MZREATHFE. )5, B2
or R A HUZR HZR K (3X50g) /P, R A3 BIMAHLUZ A T 5, A 75. 0g
THE, AR5, I 200. 0g FES, FERMBAL 1 /NI e, BB (4 it o R SR TR RS
PR, 1531 11. 0 (0. 030mol) I AR H 4K (C4)

[0131]
N
cl

N-“'

PvII’J'\"N Mai \N//
......... oo
7 | g NA] X DMF i/ -

=N NP - = ( )

N N

(C3) {c4) 36

[0132] &4, I 1. 0g(0. 025mo1)60. 8% S AL 4. 10. 0g i 7K N, N— — B 3L B ik fig
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(DMF) , AT H 4 o 7E[F— B N A 10 23 B it Eak 45 21015 6. 45 (0. 019mol) (C3) iR T
10. 0g DMF HHJE SIS I » BEAT L /NB B o 2 S5 s FH 10 233 ks 7. 00g (0. 019mo1) (C4)
HEAAT 10. 0g DMF 7 RV, SR Ja AT Bk 7 /N o AR5, NN 4. 0g 217K . 100. 0g
B, G yE BT S o R TR, A Gy AT RS 1, 15 2 8 R R A&
369. 5g (0. 014mol, W 75. 0% ) » 15 ik 274°C . 287°C, APCI-TOFMS, m/z 664 [M+H]", 'H-NMR
Mo gs R CIEE7) THF-d8) 7~ T 3.

[0133] T FaR& il k& AL &4 22.33.49.71.72.77.78.81.87, -G ML EL Jo1F 11
YE o

[0134]  SCjEfH) 3

[0135]  7EJE A i JE 150nm K] F5 TTO A4 ja 0 BH A Y3 BE Al b, FH L8 28 BV IR L A
JE4.0X10Pa 2 &5, 1%, 46 170 LAHIELE (CuPe) s 25nm fJF B 1 g 25 K
HENZ. HRGERTGENE B 4,47 - B0 IN-(1- 2838 ) -N- 280 ] 32K (\PB) JERK
55nm [ JZ FEAE N 2 RS Z - B, 1225 7 UL E b, AR 2B AR A RO ZE I E 4K
B AL A 34 RIVE R BRI (K (2—- (2" — 283 [4,5-a] BEWYIE ) aikig -N, C3) (&
BETA A 28 ) 4% [ (Btp),Iracac] HEATILZEME, LK A7. 5nm ()R 1E . XA, (Btp),lracac [
FEH 8. 0wt % o B85, BN WL AW R, 1 = (8- ARk ) 52 (I11) (Alg3) JE % 30nm [ J5
. Bk, fEH AR b B RALE (LiF) AL Inm (R EAE W FIEANE . &a, fEH
THENE LB (A1) TR 200nm (1) J5 BEE 4 s, 7E A B EL Joft.

[0136]  7E1S BRI ML EL Jof b8 o A IR il in B fe s, &5 SR A A 3R 1 s
RICKEME. R 1A, 2 R R 60, Rn 10mA/em” T IAME. 752 ULEH 152, 15400
PER T IR R K 620nm 7385k B (Btp),Iracac K& .

[0137]  sEjfs] 4

[0138]  1E X K62 M EARR A AL S 33, B LLAM 5 sz 6] 3 [FIREHBAE B A L EL 7T
.

[0139]  SJEfs) 5

[0140]  1E R R 6E B E AR 3 FAL S 36, B LLAM 5 sz 6] 3 [FIREHBAE B A L EL T
o

[0141]  SCjEfH) 6

[0142]  {ERROGER EARAE LS 71, Bt UASR 5 Sz i) 3 [ REHVE s AL EL 76
o

[0143]  SZjfs) 7

[0144]  {E N RCEM EAARE AL A 72, B LAS 5 Sz 3 [ REHE s HLEL It
o

[0145]  SCjifs] 8

[0146]  1E K K62 M BRI FAL &4 22, BRI LLAM 5 s 3 [FIREHBAE BB AL EL 7T
e

[0147]  SCJtEf5] 9

[0148]  1E R K62 B BB E FAL A4 49, B LM 5 sz ) 3 [FIREHBAE BB ML EL 7T
e
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[0149]  sEjEfs] 10

[0150]  fE: MR CEM LR AE AL A4 87, W b DL AR5 S 46] 3 [RIREH/E B A AL EL 7T
.

[o151]  Eba&efs) 1

[0152] VRSN ROGIZRI TR A (2— FI 2 —8— Wbk ) —4— AR 4s (I11) (BAlg),
SR LA B siqitifgl) 3 [RIFEHIAE A B EL ot

[0153]  Lb&f) 2

[0154]  {E K& 6Z I B TR AL &4 C, BRIL LIS 5525 3 [FIAEHLVE A Bl

EL 7ot
[0155]
Oy

M

[0156] 1550, TESLHEH] 3 ~ 8 M LLE Ao 1 ~ 2 15 B Jofth & 6 6w 1 Bl R U K35 4
620nm. 132>k H (Btp),lracac FI&kIt. RIGFRHERTE Lo
[0157] [ & 1]

[0158]
P& 3
. o (@10mA/cm’®)
AL T BE | AREEKE

(cd/m") )] (1m/W)
L) 3 144 34 1390 6.2 7.0
3t 4 W44 33 1370 6.3 6.8
3t 5 144 36 1240 6.4 6.1
34 6 a4 11 1420 6.5 6.9
L3 T A 12 1410 6.6 6.7
34 8 144 22 1430 6.7 6.8
34 9 1A 49 1480 6.8 6.8
F 34 10 1A 87 1260 7.2 5.5
Az ) 1 BAlg 1020 8.4 3.8
2 ) et C 1070 7.9 4.1

[0159] syt 11

[0160]  ZEJERCA RIS 150nm [#9 FH TTO A4 B 1) BH AR (I3 3 5 0% b, T ik BB 28 B v  fE L
JE4.0X 10 Pa FES&HEM. 5%, 4€ 1T0 L CuPe JEk 25nm [ JE R, B 2 TIENE,
SR, BG4 77 T2 30nm [ R AR A A AR NS . BEE, AR U R E b AR 2
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BEYTAS 2,6— = (4 PRMRIERIL ) MERERT Tr (PPy) o UEAT AL 28485, T A 40nm (1) 2 FEAE R KO
Jzo X, Tr (PPy) , HIWKREE N 6. 0wt % . 4255, 14 Alq3 JE K 20nm ¥ )3 BEVE N L F1E 5=
HEI, 76 AR 2 B EALEE (LiF) R 0. 5nm K EE/E N TIEANE . &5, (R 17IF
NZ bR (AL B 170nm (12 BEVE A Ak, 7R A B EL otk

[o161]  7EAF BIRA L EL Jof FIERSMH IR it Bl s, 45 RN A %R 1 TR
RICHEME . R 1A, 528 R R OERCR, R/ 2. 5mA/em” SRS (1A, 5341, Fo ik
i [B) R 7 AE 20mA/em’ [1)— & FLVRIR B T AT VP R L 4 IR 4 S s 2 B 1000ed/m” 15
LN IE . 1550, Jo RIS IARCR KA 51Tam 15 212k B Ir (PPy) ; R G.

[o162]  SEjEfH] 12

[0163]  1E A= FUESEMEHE AL &4 78, Bk LA 5 Sz 11 R A L EL JT
o

[o164]  SLjEfs] 13

[0165]  VE A& FiE S EMEHME FIAL A4 81, BRIk LASN 5 Szt 11 [FFE AR s HL EL T
o

[o166]  ELf) 3

[0167] RN =8 7L S EM BHME A NPB, BRI DA S 589 11 [RIFEHBVE s L EL ol
[o168] 350, HISEHfs] 11 ~ 13 R ELAs) 3 43 2N Jo kAL IE i RIAC I 24 517nm,
FEIRH Tr (PPy) ; IR ROGFREMR T3 2.

[o169] [ % 2]

[0170]
| P
. (@2. 5mA/cm?)
"‘?f» ) S i = [T . N
(cd/m’) v (1m/W)
EH#p) 11 e 11 1230 4.3 35.9
L A64) 12 o 78 1270 4.4 36. 3
L 64) 13 o4 81 1340 4.2 40.1
paE ) 3 NPB 832 4.3 24.2

[o171] Mk B mT ) A

[0172]  ARBHEIBEE KOG T AR, 1 H s (133 N AR S ae i, ok e A8 FH A AL EL
TCAt, JoF RS U PEAR . BE 1T, R ROGE T S BOGROt o M RS GG T, F e
[P0 4T R A, IR A Mg o 40, & RO oA I RHE L R 45 2450 I S A3
R EEASREE TG 750 W BRIk = AR E, RILEEM B A ot ) = E ik
REMIB L I EAA D TSN B, B E R escE. i, E R eoo Mk
N R T TR P A RS e PR, A BT AL A AR, SEIR T 3K B0 A B i M T
AHLEL JTfFo

[0173] AR BHEIA ML EL JoAt, 768 6Rr 1 SR 3 A5 w LA R 2 7 T A m] LIRS A2 S s Y.
AT, 7T U PR Eon sy (B3l f i SR o 4235 SR ofF 0A T &AL R~ ok &
HARALEE ) R IEAE N TH ARG PRRRE 6 IR (BRI S EHLI JEUR 2 A B3R 2K
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R IEATOGUR ) B AR FR 7T 55, HAE R (B K
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