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[0033]  JT IR B VR 3k B OBR FR A (Na,CO,) « Bk T8 A (K,CO,) « i iR 41 (Cs,CO.) J% Tk iR 4
(K,PO,) 2/ —Ff, I meias i A I US40 &4 A IR ZREE y 2:1 ~ 2.5: 1,
[0034]  ATIRAH (Cu) #5 MiAL EAR (Cul) BARAL AT (Cu,0).
[0035]  ATIRMEALT S TRt &4 A IEE/REE A 1:10 ~ 1:5,
[0036] KA T 8 fa] S A i £k, Wi/ T IR, SR MR B 2 15, A8 151138 o A p#
K.
[0037] AU EHERAGE T —Fi sl BUR L 2T, AR K IR E B B BHR AT R K CE BL KX
B Z , BTIR K62 N B AR RS AR M B TR A4, o AR E R T~ E VRS
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[0038] T & ARAA L5 BTk AR R T & H 23 b R 5% ~ 30%.
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[0030] Pk BHAR AL B R SE A B B AR R, IR SR B0 VAR L R
[0040]  J& Tz RHRIAA MLAO LA 4006, HRGRE o

[0041]  SEjife) 1 -

[0042]  9,9- — (4 ( ASEMEWE ) 2R3 ) —9H- 5 (il & ik B il & P SRk -
[0043]

N

Br Br QS SQ Qﬁoo 0\&\0
O O + Q_SH Cul.KpCOs O Q _MEPBA. ) ’
GO e 920 R 02

[0044]  FE & < PR " T, # 9,9- = (4= R 3K FE ) -9H- % (38. 1g, 80mmol) ¥ fif £E
200mLN, N- — 3 55 9 Wt ik (DMF) %5 % 1, 4R Ji5 0 N 2R B M (17. 6g, 160mmo 1), T R
(22. 1g, 160mmo 1 ) FIRHAL NV 4H (1. 52g, Smmo1 ). K MNIAE 120°C FHidE N 6 /M. 2 1E
NN 2 SR, o, AR KR 7R =0k, =R R VE TR E bt IR E AT 2 45
BIRAF=. A 8T%.

[0045]  VK¥ T, ¥R 4 (21. 4g, 40mmol) ¥ T 120mL ) — & bt (DO, 2R )5
IR A 90mL 1] — SRR (mCPBA) [ S FHEH T » R EWAESE FHEFE R 12 /)
I, TN 300mL 7RI RE B SN TR RE 30 204, B ENLE, TARBRET B, e
VIR B R CRERAEH], BRE CREARRBILL Y 5:1, L f, BERLT T 50°CT /4 24h
PR 9, 9- = (A- ( ZRIEETERE ) R ) -9H- %, 7 3 95%.

[oo46] s 4% I R K 4« R am/2598. 1 (M+1) 5 J6 3 4 BT (%) Cyllyg0,S,: B i {H
C74. 22, H4. 38, 010. 69, S10. 71 ;3EIM{E :C74. 27, H4. 34, 010. 75, S10. 68.

[0047] 2 WL T 2 2 A St 491 i) 4 1A WL 3 R 0 RE IR Ok FE 43 I, AR i 4
(TGA) WA ALE Perkin-Elmer Series7 L#HT, AER/SWMRY T, FHVEEE 4 10K/ min. H
AT LA H 5% FIAVREIRL AL 372°C.

[0048] I EMRACIE B IGIE , 028 FS 414 T80 / B, IR =48 K
WHRRIE o 76 TTK FIVRCECT , MPRLEE I AR B I LT G B 5T R ST IEAE 602nm, AH Y ) = 2%
ABEEN 2. 06eV, KR TR AL Ir (pia), () =82SR (1. 97eV), ML 45 R K B
BATHIRP R TR A U M 40 B e E AR R

[0049] SR FHJEEBEHS [A] CTOP) v IR AR S i 451 1) 46 (K0 AL S ARb R 2 7GR RS 2, AR
4500 4. 7X 10 “em®/Vso

[0050] St 2 -

[0051]  9,9- = (4- ( ZRZEMEWE ) HKHE ) -9H- 7 il 8 L FE hi & DR -

[0052]

Br Br QS SQ Q}S@ Q\\Q
GO T 925 o O



CN 104449664 A i BB 6/8 7T

[0053] ZEASIEY T, % 9,9- = (4- ¥R ) -9H- %5 (38. 1g, 80mmol) ¥ fif 75 267mL
2K (Tol) ¥, 4R Ja N ZE 5% B (19. 4g, 176mmol ), B% B2 %1 (57. 2g, 176mmol), 4 ¥}
(0. 768g, 12mmo1) o R NAE 110°C T HiHE KBV 9 /NN o 52 10 R v H1 22 5, 1k, FH 254
IR PR AR =V, KL= 40K LR R I e IR IE AR 2 B A B P R 7= 723 90%.
[0054] VKV T, %R lal =4 (21. 4g, 40mmol) WA T 120mL () =50 HEI R, 2R 5 1
WA 90mL [A] — SR TR (mCPBA) () S PGl o IRA W T HidkE NV 8 /i i,
FEOIN 300mL 8 FIRk B2 SN B RE 20 20 Bhe P ESENLE, KRR EE T8 B W%
HI 2R QR GV, AR CRERRALL A 511, BA5N, FAER AR 50°C T4k 24h 7~
9,9- = (4- (ZRIEREWE ) Z:F% ) -9H- D7, /7 3 85%.

[0055]  sijitifdl 3 -

[0056]  9,9- = (4- ( ARILRAWE ) A5 ) -9H- 27 ikl & R & IR W F -

[0057]

Br @\S SQ Q,S”O G‘S‘Q
Q + @“S"* _Cu0KsPOs | - o o
O’@ MecN Q‘O ocM @. @

[0058] FEASEP T4 9,9- = (4- B IERE ) -9H- %5 (38. 1g, 80mmol) ¥EFELE 160mL Z
& (MeCN) ¥ 3, SR 5 NN 5B By (21, 1g, 192mmol), BB #1 (39g, 184mmol) 48 AL TV 4H
(2.3g, 16mmol)o K NAIAE 90°C R HiHE Y. 12 /NN o 52 10 R v #1223, 1k, FHZE 18K
PRI R =0 R =) R R R IE Ot R ENTAE 2 B A3 B R R =4 723K 95%.
[0059] VKV T, ¥Rl =4 (21. 4g, 40mmol) HEART 120mL (1) VY SR IR A, 2R J5 5 H:
WA 90mL [A] — S R (mCPBA) I — S Beds v b o VR-AWAE =0 T HEHE RO 14 /iy
Jei BRI 300mL AR BR SV B RE 40 43 8h. A EANLZE, TAKBBREET IR MY
K P OERAER), PR CEEARFL A 5: 1, 45, RS T 50°C T4 24h 7~
W 9,9- = (4- ( ZRFEMWE ) RIE ) -9H- 27, =3 91%,

[0060]  Sijitifsl 4 -

[0061]  9,9- = (4- ( ZRZEMEWE ) A ) -9H- 7 il & L FE i & PR -

[0062]

Br

S,

. o O\s SQ Q,s
G0 T s B v

[0063]  FERTIRY T, H9,9- = (4- ¥R AL ) -9H- %y (38. 1g, 80mmol) ¥ f#{E 178mL Y
SRR (THR) ¥, AR5 DN 258 (20. 2g, 184mmol), B R4H (20. 4g, 192mmol ) Ff4L
VA (2. 6g, 13. 6mmol)e JNHILE T0°C T HidE SV 15 /NI o 45 1 [ WivA 1 22 530, i g,
FH 2808 /K B [ 1 = 0, =40 R R EIE 1 QU et S 2 T AR 20 B A5 B A (R =4 7= K
88%.

p ol
%
€]
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[0064]  VK¥ T, ¥l (21. 4g, 40mmol) ¥R T 120mL 1) S BRI, 2R JEF HLi N
90mL [A] — %28 I (mCPBA) 1) — 4 Eﬁk*fwztlﬂ TRGYAE I T Bk Y 16 /NS, F0
O\ 300mL VI FIRR R S AN VR HE 30 73 8h. A EANLE, KRR BT ML )R A R 2R
M CRER G, PR S CEERRIL N 511, TS, ERZ T 50°CT 4 24h 74 9, 9- —
(4- ( REEMIE ) 2858 ) -9H- 7, 7™ % 89%.

[0065] St 5 -

[0066] 9, 9- . (4- ( ZFEMEWE ) HIE ) -9H- 7 (il 4 L FE ) & DR -

[0067]

) O Q ) Cu,K3PO CPBA ‘S
3o 38 = 98

[oo68] 7E & R ¥ F, ¥ 9,9- = (4— S %) —9H- %7 (38. 1g, 80mmol) ¥ fi# 7
229mLN, N— — 1 L 9 iz (DMF) ¥ ¥ o, 48 5 in N 25 Bt B (18. g, 168mmol), fif f2 4
(42. 4g, 200mmo 1) FI4dH; (1g, 16mmolde S MAIAE 100°C T HiHE MY 15 /o 2211 e W%
H A 20, 108, 2R /K PR 7R =2k, M Y0 RS IE Cht 2 i IR Z i 4 B 15 21
()74, 1 8k 86%.

[0069]  UKVA T, F =4 (21. 4g, 40mmol) #iET 120mL 1 =50 F %2 (DODEHE R )5
IR 90mL 1] — FE R (mCPBA) 1) — %Lﬁﬂr*fémtlﬂ TREWAE S T BRI 10 /)
I s BN\ 300mL VAR BR SN A VI EE 30 238h. 7 BSENUZE, oK BREET 1. A
VIR M CBEVR AW, R S CREARRALL A 501, B 4545, F{ER 2T 50°C145 24h
P9, 9- = (4- (ZREEMENE ) 2R3 ) -9H- %, 772 93%.

[0070] ]V FH SE i)

[0071] A HLHLBUR AR 300, H /Kl 1 AR 301, FAK 302, 7 70FE AN )Z 303,
TIUERZ 304, KOGIZE 305, AR 306, HEFIEALZME 307, BAR 308,

[0072] ARSIl A S5 301 M O BB, 7E 5K 301 AR R LS B IR BH AR 302, 25 X
FENZE 303, FrUL N Z 304, KOGE 305, B FAEHIE 306, 13 AZME 307, FHK 308,
FHAR 302 SR 7 i A 10 ~ 20 Q / O EALAASS, JEFE R 150nm, 7 7XFE AN JZ 303 K H
PEFEA, JE A28 30nm, ¥ 7 UEHE 304 SR N, N - Z2RFE -NN' —(1- %3 ) -1, 17 - Bk
K=4,4" = TfE B 20nm, KOGE 305 ARG RLR A K B ST 1 IS AL S
9,9- = (4- (CGREMARE ) K35 ) -9H- 27, FFLL AR B A VIS 4% 008 H 70 508 25% &1k
KM B = [1- FRESFMEE -C2, N] 4% (I11) Ir (piq),, &OG)E 305 JERE N 20nm, HL11E 45
2 306 KA 4, 7- 2R3 —1, 10- FEZWK, BN 30nm, - FiE AL ME 307 KA FALEE, [E
B4 1nm, BIAK 308 SRA & @4, JE N 100nm.

[0073]  HHUZFI 482 RN R T EDIRER, BN 10° ~ 10 °pa, MK E &

SR M P A WAL, T 25 (A R LS T A WL L 28 R O BAT A5, AL BRI 2R
HAE N VAR, SRR RE RN 10A/FD .
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[0074] X HLECUR G A B I ROCRE, AT N AR AL A B A 6 5 RO AT
B - S0 - RREE R A A R IE S L R ) Keithley Y01 & R4
(Keithley2400Sourcemeter.Keithley2000Cuirrentmeter) 56 AT A & 4E % 15 KK
g, S5 RRI AFREBI RN 3. 7V, 76 1000cd/m” IR R, VLR 8. 21m/W,
[0075] DA b ik SE AN R I8 T AR BH ) J LA S 75 X, R B o AR R 48 , {H I
AN B IR I 17 A R X6 AR B B ) R T BR Ao N e HH R, 6 T AR A R B AR IR
KU, TEA A R B AL BB RTHR T, 1 ] DIARCH 457 728 T Ak, 3 283 J 1 A i BH (1) £
PEE o BRI, AR B R AR 38 R DA BT BRI SR A HE

11
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