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28 IR R G HE BT T R B 52 B, E WPA HILS FL AL A P ISR ASE FH TR AT 0 1)
UL, W] LA Bl 07 2K A 77 AR BB . O FRAR U OGS 0 T, A 22
fFIE I Z KT 10%, 5540, A8 BRAR a2 i BHAR E 52 @/ OUUR . dhmfiE Ak T
PR, AHIEH E 10 ~ 1000nm fLIELE 10 ~ 200nm [#]76F Ak +E

[o181] - FH#K -

[o182]  Gj—J7 i, VEA K, 7T LI H A Zh ek 2/ F) (4eV LR ) &J8 (RO L1 AT
) EE FRENEY L ENRREE R R BRI B . A AR 1 B AR 4 )
ARG, nTULZE BB - BG4 BEVBLVBE / R G BE / RIRG Y. B/ RIREW B/
PRGY VR / BALEE (ALY BREY VIV /R EGY W HREE S, L, AN
N BT A A S5 AT PR R 5575 R, DI FL 3 N < AR T e P B SR R AR 1
B S BREY, flne: / RSB/ BIREY.VB /IR EY R/ FAE
(A1,0y) VRAEWVE / BRIREGY) 5 FIART DL i 4 3 28 AR ) Jon R FH 26 B Bk 55 7
BT R AT HIE . S0 40, AR M IR B ZE B IE b e @/ OOLUT, R A
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10nm ~ 5 b m, PLILELE 50 ~ 200nm (K70 Ik £e. T2l B, A TR HEDGE L, AL
EL JCA AT BH AR B3 BH AR PR — 2 40 A 5% I sl B, W ROG s FE 3R &, BN I8 B

[0183]  Jy 4, i ik A8 BHAR (1) 15 B A 2% HH 165 F ks B A L T B AR, T BA AR 52 BH Bk
22375 B () 3 AR, AT DA Jet R FH SR AR SR AR R 3 AR P 5 LA 2 5 1tk ) e

[o184] - KOG -

[0185] RO )2 Dy ad it 43 sl v BH AR A AR A N 1) 2 7R HaL - 3R AT B2 A1 AR G 1 e i AT
ROGCHIZ , AT UATE RO )Z A B s A WL O BE, (AR IE &8 A LR EA BRI 4644 K
VEAA WL ICA R, AT LS G B AR I ARG R ) 1 el 2 AL B 8 TAEER
REHA AL EL otk XA AL PL JoER It s RO E, BB A LR O R A B
BEAWT A ZESBFARTEAVRICHE A Bk, 72 R CE P ERAHLUR M B ELAMIL
AT =AM R R EAMRL WD R SR E VR —EASRE TR DM —
77 A A R AN RS RE A VAL G . HE R, 7T LU A R A AL
PR A R B B X S BT AR A R A AL O R 73 o, AT R
REEHROCE . LA R HRANLROCTTFBEA N EL ot , &OGCHIEROLE & A
REIA BRI B Ao KRGS A 7GR MIEIRFECRKIGP# o« B, ROGH] &
G B M R B AR R RO 2 AT B .

[o186]  FEATHH EAMEHR O, A K AN M EIHERICET EAMERE 1 ~
50 & % 1Y B LIELE 1 ~ 20 E& % e,

[0187] {1 R & JGZ T I =AM EL LA B2 SR RrRE A L A5 S ae . L7 1k &6 )
KA I HBA B iR FE A WAL &)

[o188] —VEANJZE -

[0189]  FriBVENJZE, &A1 WRBl Ha Hs BRAIK Rt FE 4 vy i v B AE FAR R AL = TR 1) )2
A2 TGENE R 7N R, 7] DAEAE T BHARRH R 6 J2 B 7 i 2 22 T8) B B ARCRR Ok
JEE AR 2 W NS DR R 2R E.

[o190] - BHFYE -

[o191]  BHA4JZ AW LABHIEAE &G ZE P AFE R i (B 2570 M/ Bl ROG)Z
MR . RS JE ] AR B AE KOG 2 S 8 7R S J2 < 1), B W 3 ) o U i 2
MiE s R E o [FIRE, 25 7P R4 2 v] DL B A RO 2 J F A8 2 2 TA), BELES 25 7R ) HE
fEA IR 62 . B4 E R R] DU T BRSSO G 2 AUy 8. BE, i BHAS = 7
JCBEAS JZ AT LAy Sl AR A - BERS Z B D BE o 7EAS UL B 5 BT 1 1 e BHL 2 B+
PHESZ, v CLCLEFEE— 2 A B 7R E LR Z DhRE 2 = R .
[0192] - CfHALZ -

[0193]  PriE=s/CPHIN)E, | X EHA MR 27 PHEE A e 1)
[F] I BH 44 2 7% 2 38 v - A 2 AR T, i bm] DU RO 2 i 7 5 2 N B A i 248
fmro ARSI ZE AR, BT LU 575 2240 FH 38 0 i =500 = i L

[0194] - HL-FFHEY)E -

[0195] RN HLFRHFSE, | X EHA S /U0 Thae. WP E B e 5 7 Uv [H
I BEL 44 F 5~ 2152 2 U i 2 AR 5 EH b mT DS R0 2 A B L R K 2 A MR AR
[0196] - rFPHEL)ZE -
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[0197]  PriB¥FFHESE, b FH T BRI R ROGJE W 28 7O L 04T 52601 AR I 7
HLfar A J2 R B 2 8 I AN 2 B8 AN A RO 2 R ROGJE I, T DA TR )
RN E R o W BHASJZ 7T LLARHE T RG24 A FH AR« BIAR AN )47 55—, t ] BAIR)
IR AW o BILE SHAR AN ELAG B PRS2 SO0 T, W] DA 2 7R 2 MR O )2 2 TR 4B 4
TROGE RN ZIZ, 7R A RIS D0, 7T LR ROGJE FI R 2 T 488 T R O6Z M
FINZIE o 76, FEBHRR RN AR HE &6 2 R BHAR A i3 7 PRS2 2 TR T LR A B 7 GENE
FBHPY 2 55, 7B AR AR 82 &6 JE (1 B AR AN ¥ PRS2 2 [T LR B FIENE
2 P E 5 ERCE PR Z G UL, JLise FAEBRHS 2 R O S A Re i
SR —EAS BRI 2 DE— 7 RO BRI S R B MUK — AR EIE A
[o198] - =/ UfEHNE -

[0199]  JITIE 7L SN2, A & B A4 s D RER 22 7B b kL, 28 7y )2 ml LA
BEREHZE,

[0200] {1 R 25 7S RE, O B 2 7R N BT L L PR BEL S T AT Rl A R, R
AT LA WL TEAL TR VB A AT LIASE (A F0 0 28 7R S R, 49 G m] DA2S HE = e
TR W8 MR R A DR AT AR ) MR MR AR 4 IR TR MERT AR 2 (B D5 SR RAT AR
W) NCk PR BRAYT A= 400 B et R BRI ATT A 4 2R AT R O BRI AT A ) s SR AR A R W i AR
V) VEWET A ZR CIREE AT I AT A R A AT R R R AT A
RERY. A FHEMERE S TR R R RS, (AR WAL &4 5 &
WG A ) B R CARFE A A, BERIEAS L 07 B e B &4 -

[0201] - HLFA&HE -

[0202]  Pirif LT AL 5=, A& B AR5 1 Dh RERI A B, o AR 42 1T LAIRCE 5 )2 B8R
ZZ,

[0203]  fE N HLFAEHARL (RAETESE A S BRI RS O ), U AR b B Al A
[ L TR IS B R G ZE D RERI AT o A mT LAS %) fL A& 0 2, 491 i m] LA A SE B
FTHEM 2R ORERAT AR AL — AR AT AR Tk 0 % 5 TR e T AR ) BT
TR M B AT A S T AR S . B, DR T AR, R R SRR T
AR A At iR 7 PR W My AR A0 ELA R DA W v 2 AT L A 1 s W R A s W AT 2 47t T
CLFAE A A A k) o T, A m] DAS AR X b B S N R 2 18 L B DX e R Sy i 4
ERIDES Aiol=1% ey

[0204]  JE it bk 7 VEHIVE A ML EL JGAFR, 38k 7843 20 16 oo 4 1 BE AR RN BA A% 22 18] n R
WyMidAT K6 SRR, 25 4 R A Ok 1 E A RE R 0 A, WG R F 2L 88 B /KPR 16 LA
PRI B IEIR 5 RIGHTE XA AN 40, B AR BOR =B R E AL, WX Y+
FLRERACT I K LB B T A A« R F9801, 757 Al 5 96 RIS, kR
JeFFa A 20 S BUR, 75/ AR GE IR YOG R L T, MBI H RO dr Lk 21 S K, v LA
AT XG5

[0205] 55— 7 [, X T, 26 WA & B AL S 0 RE O E A ML S, ok — &
A5 B8 B AN E T A AR, A R A7 R RS, BRI AE SR N LR e e eE . AT
e B AL SR = EA RS &, W] DL bW I 7E AR AR R R 1 451 R 1 R e kel
E o
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[0206] A B HL EL JCAF, W LA FH B — oA o EH 71 0R BB T s 1 55 4 ) e 1)
TCA BHARAI AR X-Y RE R B e 25 A TR iR AR B, fEROLE P & A
R B R 2 i BRI WL OEA RE, Bt ] DAAS 35 DA A A i 5 S 3RS I R 1)
TCAAH b R OEAUR AT B OROR BGE I T, 764 BBl 2 68 1 AR 9 8 T, ] BLR PR 7 1)
PERE. Jh, ET G ISR T R A

[0207]  sEjifsl]

[0208] DA, XA % B ok S ) B Ve i Hb EAT UL IH , (HAC R B 28R I AN B 52 X ae
SEHE], REA A K, T DL XS 7 E2 Ul B 2 A B9 9 5 0t
N BT g S o Ak, RS T S A (R) AR STt 2 75 2 75 9 Bl EL 3R
i o

[0209] & Hifl 1

[o210] L& (11) W&

[0211]  FEMCAEE ST 1 2000m] =HUFIH2EN 1, 2- Bt Hi 33. 3g (297. Ommol)
AR 2L 86. 0g (594. Tmmo 1) , A LEE 1000ml fifiidt. SA)5, fEF—FE N 5 0B
TRER IR 3. 0g (30. 6mmol) J&, NN 65°C, fit#k 4 /M. A EI 2 =G, JEHG L RE ©
g, FH T 500m1 A JE B 25 G AT PR IR peiE vk 0T HEUEAT 980 T i 493 21 S 48 (0 kn
7 80. 0g (280. 5mmo . L% 96. 3%) .

[0212] 55, 7E 1000m] =FiGei P2 N LR K\ ER K 72. 0g(261. bmmol) , ZEH A A
LR 720g =T LR 72. 0g HiHtE. SRJGMFAZE 100°C, fiik: 16 /M. AEREE)G, JEH
AR B G i, SRS, GPR 200m] X SEE K 45 i 3R T P ETE VE, AR 5 FH C 6t 200ml 1EAT
MYRIEYE. AT IRE TS 2 A 8 K 28. 0g (109, 4mmol (UL Z 41. 8%) »

[0213] %%, 76 Wi /< A B #7119 2000ml = 3B o ON ER 8B 1 G a kR
26.0g (101. 4mmol) « M f8 2& 122. 7g(601. 4mmol) « fift 4k 4 54. 7g(287. 2mmol) , Bk M %
66. 7g (482. 6mmo) , 7EFL P I AMENH 800m 1 1T HiiHE . SRJG INHE 190°C, Hidk 72 /it —H
AEIZEWEG, A 500ml — &0 500m 1, JEATHERE, AR5 JEE 28 I . 45 i e
R A 2000ml 2390 2 BCAHLUERIKE o FH 500ml ZKXISAHLUZIEEE =K, AR )5, AR
B RIRANUE AT K, — B by B IR EE 5, R Z MR L. AR5, FHAEENT
AT RS AR 2 A A AR 12, 7 (38, 3mmol i 37. 8%) .

[0214] 3, fEMVRA B T 11 500ml = SBef 2N 55% S 2. 16g(49. 5mmol) , fil
AWK N, N= Z R EERZ (DMF) 70ml, ZERVS P AT Hid: . 2EF—Ff 4 15 2080 n
RSB A AR 12. 7g(38. 3mmol) fIMi/K DMF70m] #5¥. ngh R i, gk 1 /b
o SR, FEF—Rel R4 15 28R n — &AL 3. 54g (19. 2mmol) 7K DMF70m] %5 -
WSS WG, GRELgiHE 2 /NIE, 2805, INAIK 350g, JEEUHT 45 i . FHZK 300g XTUEELR &5
pn BT IR IPYE, 2805, F BT 300g HFAT R EHME (reslurry)o A HIFATE TS5, HAE
JENTEAT RS AT 2] 28K 11, 3g (14. 5mmol  iHR 75. 5%)

[0215] 2, 4F 1000m] — 3R A 2e N LIRS B A 8K 10. 0g (12, 9mmol) 4- R
ER 3. 25 (16. 4mmo1) P4 ( =BAZEFEME) 48 (0) 1. 5g (1. 3mmol) , SN ZE% 50ml . BT 45 100m1
M. R, HERE 6. 5 (47. Ommo1) ¥ fi#LE/K 50ml 1, I AE Rl — B, v
85°C, Pk 5 /M. — HAHIE EIR S, IIAZK 100ml 28 100ml, BEATHEHE, 285 i ks 2
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AW o FIEWE 2 1000m] 73 2 A HUERUKZ . 100ml A HHLEEAT =K
TEVE, ARG, RS 15 2 A U2 BT IR, — Bk 8 B BR % I » Dot He 28 1R Bk 2
o SRS AR JZ AT AT RS w0 A3 20 2 ([ R 4k G4 (11) 6. 9g (7. Tmmo 1 L2 59. 7%) .
[0216]  AL&W) (11) K EI-MS (M+1) by 894 A Ko I S5

[0217]  SZJtEf) 1

[0218]  FEBEIEILMR b FLAS 28 VAAE FLAS 1T 5. 0X 10 'Pa (IACHE N I ZEVEIR 28L&
(11), BL 0. 2nm/ FJE Bk 100nm & ¥ . ZEIRE 5K X RI T N2 S0 28 X AR R 1 v fi el
5F 337nm [ G I R B IR 16 R 6 E IS AT VR 45 Ak 466nm [f15¢ )6 &6 K 486nm
IRt HZM KA EY (LD MR B ESEERE AN 2. 66eV, IRk —EAREEN
2.55eV. J4h, IR B ESRENEK —HEHESREEZZE (AE) 4 0. 11eV,

[0219]  SEZjfsl] 2 (R)

[0220]  EBEFSFEAR b A B AR PESAEE AL 5. 0X 10 Pa (W4 /F T AR PEIR AN 1, 3- —
HRMEEEZE (mCP) , LA 0. 2nm/ F2JE i 100nm JE R o 75 5K "I %I A N2 SO6 A AR R i
HESF 337nm 16T SR B I I A G 6 2T VP, &5 a0V 375nm 1965 % 5t & 420nm
e Rt FZE KA 40 mCP R AR RN 3. 30eV. Uk —EASRERE N 2. 95eV.
[0221]  TFAH mCP AHXS TAAY) (1) BIER R ERGEE BA 0. 64eV [ =08 L EARE
HA 0. 4eV IR —ESRERE.

[0222]  SCJEfH) 3

[0223]  ZEBEFEFEAR b B A ZRBEVAAE ELASHE 5. 0 X 10 *Pa (R4 T AN R K 25 0% U5 75 4%
& (11 F1mCP, LL 0. 3nm/ PRI 100nm JEHI4L-E4) (11) WEE A 6. Owth [KIHEIE, Bk
AMLPL JTfhe MU A P =27 2 (FR) ] €9920-02 4 x} & 7 e % & e B AE 300K
TR A N2 SO G 337nm RGN BRIk B I I RO GIERBEATRE I RAN, S5 AL hA Ak
HALEY) (11) B 478nm [ ROG, LN SMIT A CE Ry 41%, & AT & b =7 %
(FR) il C4334 U SURATLN ) T N2 S0688 X 1Z o (4R ISR 337nm (19 56 I 1 s 1) 2 e 1 adf
ATV % 20 S LUT B ROGHT A IO o3 AT A 98, W RO a K T 2 1 S IR A 4
GEIRTE. Hogh L, TR T RO, 6 A 35%. JEIR G 73 A 65%.

[0224] 5 LIRFIFEHLAE PL GBI PFOELE A 150K, 200K 8% 250K H 45 R—IFR T3 1.
[0225] [ 1]

[0226]
% SRR IR (%) 2T (%) FEIRGIERTT (%)
300K 41 35 65
250K 39 35 65
200K 43 33 67
150K 24 60 40

[0227]  SEjitEfy) 4
[0228]  FESLJE] 3 HAFEMAEAL S (11) BN 2. 0wt%. 10. Owt% B 14. Owt% ¥ ML PL
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JelEe X T ZANLPL ok 5 S s) 3 FFEHUEATAE 150K, 200K 250K Az 300K T HIPFHY o ¥

SRR TR 2,

[0220] [ & 2]
Y 4 RE SPEEAKE | REmS | HEEARSY

wt% (%) (%) %)

300K 2 38 39 61
250K 2 28 44 56
200K 2 30 47 53
150K 2 30 64 36

[0230] 300K 10 40 24 76
250K 10 43 24 76
200K 10 40 31 69
150K 10 32 35 65
300K 14 39 28 72
250K 14 31 29 71
200K 14 26 33 67
150K 14 24 53 47

[0231]  SCjEf5) 5

[0232]  FEJE A FH B IS 100nm (K] TTO A4 j R SH B FRT 33 Bk Al | FH L 28 BV AR L7
5.0X 10 Pa FESEREZES., B, 46 1T0 LI 0. Tom R =5 AL, B35, JE AL 40nm
JEI 2R FEZRIE g (NPD) o B, JERK 10nm JZ ) mCP. $e45, AN RSB IR AL 28 3L &
(11) 1 mCP, JE K 20nm JE /& . BEiS, (A9 (11) IR N 6. Owth. F:45, TE % 40nm JE
4, T- Z2RFE -1, 10— FEMEHE (BPhen) o M1, JERK 0. 5nm JE 5. 5, JE R 7T0nm J3 R4S
(A1) 1EA ), ERA B EL Joft.

[0233]  —JAAEAF RN WL EL Joff BB A il B i s 1A A g & b =
7 A (BE) il €9920-02 RI&a it 1 IR B2 8, 1E4T 300K R RR v o &5 IR, A
sk ARG (1) [ 478nm (IR 6. AMERARIEECRAE 0. 03mA/cm’ [ LI T o0 3. 4%,
P&, Bt & P =7 2 (BK) il C4334 B S SUMMLEEAT W Te A B I TR) 43 HEO G VP« K
21 S PAN A6 75 air IR o P R 506 O ROGAF A T 2 w0 S (R 73 AW A IE IR %l . H
SE IR RO R G, DR A 60%, ZIEIR D¢ G5 A 40%.

[0234] % TiZA ML EL Jofh B %k 5mA/cm® () HEL I 25 5 LA oA 5 Bl R RE M A
150K+ 200K 250K A 300K AT PFOT &5 R — o T3k 3.

[0235] [ 3% 3]

B SRR KA E KA R RHIAS
(%) (%) %)
(0236] 300K 2.0 60 40
250K 1.9 52 48
200K 1.7 42 58
150K 1.6 45 55

[0237]  SLJitfs] 6 (R)
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[0238] K\ ZFERNK — WAL A4 (SnF, (OEP)) 10mg W kAL Y / — 5 ke (EELL
=1/9) IRGEEW T o IS RACIEAN J5 AT T4, SR S5 16 5K T XHI A N2 OGAS FEG
337nm G EISR B W B R OGS AT VROY, 85 400U 8 570nm (K] 5256 K& 't K 706nm i
HR . HIZPE AT A SnF, (OEP) K R EARER A 2. 17V, Uk —EABEE N 1. 766V,
AE 0. 41eV,

[0239]  SEJEfE] 7 (R)

[0240] A FH 5wt ¢ LA HEEMRIE (PVCz) 50 e v, 76 B AR b FH @ V2 A 100nm
JERERR . 76 5K XA N2 BOER AR R E R I T 337nm 1R R B R RO
TEHEAT VR, 45 BE0IA N 376nm (96 R 6 & 425nm (IR E Kt . HHZIK AT %401 PVCz i3
RIPERREERN 3. 30eV, PRk —EAREE N 2.91eV,

[0241]  FXFLLSEHES) 6 H 1) SnF, (OEP) HI¥AR B EA R = FEUR — B R E I 2 45
5 ] PVCz AHXS T SnF, (OEP) BA 1. 13eV M mii Rk B EAREE 1. 15eV IRk —E&

NN

HE B o

[0242]  SEjfs) 8 (R)

[0243]  FEIIHEFEA A EERZE AT SnF, (OEP) 10mg 1 PVCz500mg K] — & %t 10m] ¥,
TEP IR FEEN b BEVRETE B 100nm JZ[¥] SnF, (OEP) H1 PVCz [VR-A W # I, T2 A AL PL
JetEe X ZA N PL ok 552 iE R 3 FFEHLEAT 300K AR R, 25 5L, Ml AR H
SnF, (OEP) [#] 570nm (K& t. FMRIGEEA 1. 4%, Fi4k, fETei RO, 26 4 49%,
TEIR GG Y A 51%.

[0244]  SEjifs) 9 (R)

[0245]  FEJRCA H S 100nm (1) TTO A8 B ) FH AR 1) 35 385 AR b e iR B B 25 B
B AWZE R HIE, 6T TO LAf FH 2R L4 UMWy R K AT IR (VTR A I /K s
7 (PEDOT :PSS JK#E ) JERK 40nm J& & . #3444 SnF, (OEP) 10mg 1 PVCz 500mg ) — 5
¢ 10m1 59, T A% 100nm JE (K] SnF, (OEP) 1 PVCz VRS . B2, DL 100nm (1))F
FEXRTE Ay AR T BERER KA 4 (Mg/Ag=10/1) BEATHIRE, 55, JE A 10nm JEIH (Ag) » Mk
AHLEL Joffe X FiZAHLEL soff, 55Lias] 5 FFEHIEEAT 300K T RIRrE VAT, 25 A
2K B SnF, (0EP) [ 570nm ()R G MR IGEZ R 0. 01%, F4h, fETeiF RO, 7tk
I3 48%, JEIRZEJC KA A 52%.

[0246]  Sjsfs) 10 (R)

[0247]  7E B I IEAR I A B 2 Z8 B VA fE B A5 FE 5. 0X 10 "Pa (19 4 1F T Hi 28 0% R 75 9%
4,47 = X (MM -9- 3 ) 2K (CBP), LL 0. 2nm/ #PJE A 100nm JE (1) E . 78 5K T XH) A
N2 POGARXTAE R E RU 337nm KOG IR A CIB AT VP, &5 KA 393nm K150 K
Jt K 488nm RGOt HZBAK AT LG CBP IR SR EASBEE N 3. 156V, ik =&
AEEEA 2.54eV. HATELSLTA] 1 FAEY (LD MR RESREENRR —E R
(I 52 5 L, W0 CBP AR L& (11) HAF 0. 49eV [ Sk R EARE &M 0. 01eV [
Wk —EAREE,

[0248]  SEjfs) 11

[0249]  ZEBEFEFEAR I EL A ZRBEVAAE LS HE 5. 0 X 10 *Pa [R45F T AN R K 25 0% U5 75 4%
&4 (11) 1 CBP, LA 0. 2nm/ #JE R 100nm JEKALEH) (11) BB A 6wt HIHEE, JE L
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AMLPL JTfFe X F AL PL JoF, 5] 3 [FFEHIEEAT 300K T 1IRrEEvEAT , 25 Rk
MR BAEY (11) B 478nm KRG IR ICREEN 1T%. 534k, ETeiFROGH, ROGHIT
Ky 45%, JEIRZE 853 K 55%.

[0250] KXl FiZAHLPL ot S LR FIFEHIAE 150K 200K & 250K R BEATVPEAY i 45 S — I
~TER 4.

[0251] [ 3k 4]

Y 4 shE R B E KA R RAARS
(%) () (%)
02521 300K 17 45 55
250K 14 39 61
200K 10 41 59
150K 5 37 63

[0253]  SEjfs] 12

[0254]  7EJE A FH B 100nm (1] TTO A4 j8 R SH B FRT S 3R Bkife b FH BL Z8 BVEAE LR
5.0X107Pa M &M ES ., &5, 76 110 FIE R 40nm JEH 2K FE285E — g (\PD) . 32
5, TR 10nm JE) mCP. B, AN A28 BRI 2Bk -549) (11) 1 mCP, JE K 20nm JZFE
R, A (1) BREE R 6. Owt%.

[0255] 4%, B R 40nm JE1¥ 3,37, 5,5” - P4 [ ([A] - MbRE RS ) — 2R3% -3- 5 ] A< (BP4mPy) o
R, JERE 0. 8nm JEHI AL . ST, T 70nm JEES (AL A HLAlk, 4B e WL EL Joifs
XA ML EL o, 558 5 RIFERLEEAT 300K T BFIRE VAT, 45 R R HLE D
(11) 1y 495nm IR t. MR IEHEAE 0. 01mA/em” [ LA B R 0 5. 5%, 75 4b, fE o+
RIEH, 56 AY A 60%, FEIR 5 4y A 40%.

[0256] 1 BTN, ok B EARENMA — B8R ZE AR BN 0. 2V UL &Y.
B A (1) R8BI A & B 15k IR Al S, 546 8 & HREIR 5 6 A Rk i 2 0 1)
SnF, (OEP) (AE 24 0. 41eV) AHEL, 7= B SRR PL & 6ot & EL &otooft.

[0257] & pifdl 2

[0258]  {L&W) (31) HIE K

[0259]  7EASA T 1, 2- 3 Ok — i 33. 3g (0. 30mol) « 2 Jif 5 /% £ 86. 0g (0. 60mo1)
T 1000m] — A LE =3 T AT B P — 1848 5 23 Bh il IR BRI 3. 0g (0. 031mol) Ji, 7E
65°C T M1 de 4 /o B R N H 2 SIS SEEUNT R 4 i A S
(2X500ml) HEATTEVE, IR R RO S5 80. 0g. KFiZ4h b 72. 0g (0. 26mol)  =# L& 72. Og
LB 720. 0g 7E 100°C F — 14347 I — a5 FE 15 DI B RNVEBRAH 2 ER)5E,
JENUHT A &h i, FH /8 (200m1) BEATIEPE. JEAT TR BMEAE®, LA s m e 15 3
(B-1) 30. 0g ( 2 45%) o

[0260] 7F & X 4% F, & (B-1)26.0g(0. 10mol) . fft /¢ 2% 122. 7g (0. 60mol) . A 1k 4
54. 7g (0. 29mo1) \IKER B 66. Tg (0. 48mo1) FHENHK 800m1 7E 190°C N —i nFA—ihi+t: 72 /s
N o B S NS H R ER S, — AR AN ZE R K (500ml) A1 —Z kL (500ml) o U
HUHr R &6 it Je > 2818 7K (3 X500ml) XA HLZHATIEVE. H KRS TRaizEsG,
b PE S B R R, DS ZE TR ER 0 ) o P A AR B R AT E AT A B I S i UEAT RS
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DL E R e A1 2] (B-2) 13, Tg (IR 41%) o

[0261] RN TECEH T 1) 2000m] =30FE M = ZFR 72. 2 (0. 392mo1)  Mii/K PY A
AR (THE) 500m1 FiFE o KRN PN 280 IR RS IR ¥ AE —20°C LUF, [N AE R — RN 48 2 /)N
IS A0 Imo1/1 JRAKAFLEEA THE I 500m1, SRJ5 , REEHEH: 0.5 /M o SR S5, — 14580
P AR L FE R R AR 5°C LU —TA7E R — B A DI 8 300m1 2N #518 500m1 o K e P
FWH A 2000m] 3, 73 A VUZFIKZ . 7K 300ml XA HUZIEVE MK, AR £
ERAKIEVE— K, R G R R BT A NLZ AT K. 1387 B0 IR e I, W 9B 22 2000m1
HTERE, IR 28R 2200 7E1S BRI (gh i NN IE T KL 1. Okg, AT I BidE
SRIGVA D, JENL THRAT B IR 5, 75 31 (B-3) 50. 9g (0. 225mol Wt 57. 4%) .

[0262]  7E Wi SCAECE #7119 500m] = 0B H 0 N 56% &AL BN 1. 64g. i 7K DMF50m1,
AT P FE. HE, 4 30 43 B AR [ — e N R i AE (B-2) 10. 0g (30. 1mmol) %5 fi# T i
/K DMF60m1 T (K% . RJG, SREL i dE 1 /I B8, 4 30 73 B 7E [F] — e i P % n A
(B-3) 7. 00g (30. 9mmo1) ¥ fE T-Wi/K DMF60m1 T IR . SR )G, kSt — Bk .. BE, 11
— R I TK 300, SEHUHT HA 1R 86 (45 it o FH PRV I () o 2 &5 R R4 P 2R M, A 3
T4, 153 (B-4) 15. 0g (28. Tmmo 1 it 95. 6%)

[0263] ¥ )V AR TLLF.

[0264]
o © H
5O — WO —
(B=~1)
W,
» NN 2 - é 7 = YOl >
H H @
(B~ 1) (B—2)
Nji'N + &Br g L
oo CI‘ELNE‘CI
(B—3)
.
H NN — @ N%‘p;j
@ a N e B[%N)“Q

[0265]  7E 2T T, I KRB 28 50 (177mmol) | R M 30. 0g (179. 4mmol) | i 14 4

1. 0g (5. 25mmo) FA G =80 187. 5g(885mmol) K 1, 4— — N4z 500ml, BEATHERE . dhn A

-1, 2= REE % 6. 0g (52. 5mmol) , JIFEE 110°C, Bidk 4 /Mo B S N RVA 21 22 =30

Ji RS B, I 28 TR 0 o 7545 B A oI N FREE 600m 1, FEAT I 22K}

12 /Nt o R HN T SRR M) JE , REAT IR T, 19 2R M (0 4 5 1) (B—5) 50g (140. Ommoll |
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% 78, 9%) o

[0266]  {EZVTA I, IIAEE 3. 6 (149mmol) Wi 7K THF150m1, AT In#alelit . I H, 72 [F—
B A H 30 43P it (B-5) 40. 0g (124mmol) ¥ Tl /K THE 150ml 1M I A )5,
Akl 2 /NI BN JEORIE O, ATV AT (AW -

[0267]  ZESVSA T, NN = B IEM4¢ 19. 3g (186mmol) it /K THE  200m1, FLA UK,
NI 0OCLATR . EH A A 45 23 Bhin Lk A WS, 9652 1 /AN BidE. 76 R — B hn
NFEE 12ml, 12 R RN RJE, SN 2M HCL 130ml, 78250 F2k4: 2 /NN e dE . JEEUHT B
()2 & o R T S8R R M 2% TR B 25 THE, A AR RIEEAT AR B =0k . 72 2 o AR R 85, JIid
K I PE I B IREE . WIS AT IR W 4 . A T3 B FE AR I SR LG 300g, JHEAT
AR EME 1/ W E 2 E0R, AT . ARG, AT R TR 45 B K LA A
(B-6) 25. 7g (89. 5mmo 1 L 72. 2%) ,

[0268]  7E MU ECEH T 300ml = FUFIE A A EARTT I (B-4)6. Tg(12. 9mmol) .
(B-6)4. 1g(14. 2mmo1) \ PY ( =KW ) 42 (0) 1. 5g (1. 3mmol) % 50ml . FIZE 100ml 1 45
FEo ARG AR RN 6. 5g (47. Ommol) VEAARIZK 50ml /1, IMAALER—Baf i 1, In#i 4 85°C,
e 5 /NN, — BAEI R 208 5, K 100ml . 1 2€ 100m, AT HebE 5, — Bty 4y B AN
Yo WUEHH 2 1000ml 733 2F, 7 A ALUENKZE . H 100ml KA A HLUZEBE =K,
SR IR R EEXH S R WLUZ AT A, — B oy BRI 8 )5 » 9 2800 R 271, 4R
Ja » 18 i AR R ATE AT RS 49 2 B AR AL S (31) 6. 9g (9. bmmol WL FE 73. 6%)
EI-MS (M+1) & 729,

[0269] ¥4 e VAR TLL .

[0270]

Br

N . Bf\@l ——
-0
(B—5)

.

(B—5) (B—6)
BIOH), @
CHE e >—@—~
Shagy! AR

v

(B—4) (B—6) (31)
[0271] &R 3
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[0272]  {b&4) (130) HWI& K

[0273]  FEZVAT, MWk 20. 0g (0. 17mol) FIMEZK = MK 300m1 5y — 14 7E &3 N kAT
PidE—IRNZE 1 /NIFEIRBR IR 211, Tg (2. 16mol) HHii nvk £hIR 112. 0g (1. 10mol) f=E [
FALE AR TEEIR N PR N 15 /NI, TN S8 £ 121. 0g FHVRLFI B R S A 7K
W 303. 2g. Hl LR S (2X100m1) ZEHUK )2 J5 , A AR BR SV K7 (100m1) FHZSTR
K (2X100ml) SfAEVZATIEE. HIKMRETEANVZ G, i85 B e, k7%
TRV o IR BN TR S IRAE 25 150m] T, IpANEER / 3R 2. 5g J5, 76 111°C F—i4
IRAEIE — AR 3 AN o B S NSRS EN B SRS, iy B/ VR YRR, B T R &
B B E L TR DL g e A5 8] (F-1) 14. 7 (W3 37%) .

[0274] {E & S N, ¥ (F-1)14.1g(0.061mol) NN’ - — P & 3 2 B 45 — 2 B
11. 4g (0. 071mol) K L& 110. 0g —IA4E 118°C F AT INFARIR — 14 i Ht: 8 /NiT o B i N
VRS H A S0 T, VR HUNT R B4 &, T R (30ml) BEATIEVE. XS RIS 5 HEAT R RME
FEHlL, LA g e 528 (F-2) 10. 4g CBCE 67%)

[0275] 7F & A 4 F, A (F-2)10.0g(0.039mo1) . fift {8 2 39.8g(0. 20mol) . 4H
6. 2g (0. 098mol) Ak B2 ¥ 8. 1 (0. 059mol) M VU & —J — FK 200ml M. A5 M#AxR
190°C, i Fl: 24 /B o B SNSRIV R IR G, W pE A eV . AESE A I ZE K
200ml TMHede, P& ST 4 i . A AT R T, AR S TR 43 2 3
BRI (F-3)9. 7g (0. 029mo . W% 75%) o

[0276] ¥R VAR TLL .

[0277]
HC1 (g) nH PdIC H
(I:Z Et,0 EF 3 : Q ;;
(F—1)
WL 4
A N Me” OFt N
AcOH
(F=1) (F=2)

Cu, K,CO,
WL BV @
(F~2) (F—3)
[0278] #5345, EMR A E e T HY 200ml =FFIH A = F A 12. 5g (0. 068mol) | ik
THE 55ml, fEVKE P AER S FEATHiRE . 2R)5, FEF—FIR AN & 2 /NI 32% yRAL R
B THF ¥ 105. 6g (0. 186mo1) o i I R AR FF(E 15°CRA R o N Jm, 284L 1.5
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NI SRS FER B NN T 2K 80g. XS5, fEUKI P AT AN, fE R — BN &
15 3B I 12%HC1 7K 76. 5g (0. 254mol) o R N BT B R 8 E 30°CLLR o kel
N B 2 500ml 73, 2 A HLUZERUKR . H 100ml RIZK XA HLUETEYE = R 5,
R ER SRS B A WUZ AT K, — B 8oy SRR B8 , R 28 1R 25055« TEA3 31
BRIE T IMN I EE 110g, FEATHERE 1 /NG, i 8o B A i, FH L2 T LA T 98 45
531 (F-4) 14. 5g (6. bmmo 1 Wt % 50. 2%) .

[0279]  TEME S A E#: T 1 2000ml = SUF A 55% ZALHN 2. 18g (50. Ommo1) | it 7K
DME70m1, ZERSI FEATHiE . 78 (F-3) 13. 5g(40. 6mmo1) A AMEZK DMF150m1 , i %
fift, ARG, 42 10 3 B INTE [F— el N o W INEs R G, 4hak 1 /NP dE . B, 7ER— Kl
WZ 1 /NERE N (F-4) 10. 4g (39. Ommo1) [HIME7K DMF150m1 9. ¥ IN&s A5, 4k 4k 3 /i
itk ARG, IMAIK 600g, JEBUHT K45 & o 7K 300g X8 B IR 25 48 1A T PR IR T3 2 kML, SR
Jii» T 300g BHAT FFERMb . FIAEZ BTEAT 15 2 /) 45 S AT RS 1, 1 b A5 20 2 €8 [ 44 1)
A4 (130) 13. 1g(23. 2mmol Y 57. 2%) « 444 (130) [ EI-MS (M+1) K 564,

[0280]  #f )V AIRTLLF .

[0281]
o g
N"]“N ~ PhMgBr NTEN
L, N*
P oaas
(F~4)

cl @\N @ Q
@‘N N ¢ ;

0 O
S5O0 5O
(F—23) (F—4) (130)
[0282] & Hifl 4
[0283] 4L&4) (183) A K
[0284] TEMRA A EH T 1Y 500ml = FEEH - oA 55% S AL HY 2. 16g(49. 5mmol) it 7K
DME70m1, fERVSI F AT B Bl il A st 2 108 751545 201 (B-2) 13. 7Tg (41. 2mmol)
IINEIREZK DME70mL o, HEAT WA, SRS, 40 15 23 i In B0 [F— B N » WIngs i s, 4kt 1
NI FERE . ARG, TEMEZK DME70mT Fhoin A = 285 3. 76¢ (20. 4mmol) , AT VAR, SR )5, 48 15
e mEIE— BRI . WSS, AR FE 2 /ANINHE, I K 3508, JEHUAT HE IR 45 4 o
FH7K 300g A JEE K 45 b BEAT IR PR B, 2R )5, F TP 300g AT R o X HEEAT ik
JEE ST AR ENTEATR A5 2 B R K (B-7) 10. 9g (14. Ommol IR 70. 0%)
[0285]  7F 300ml = F %38 F i A (B-7) 10. 0g (12. 9mmol) « 2K KL Al & 2. 0g (16. 4mmol) «
Py ( = ZEEE 1) 48 (0) 1. 5g (1. 3mmol) & ¥ 50ml. A 25 100m] 1 ¥ HE. 4R, 5 % e i
6. 5g (47. Ommo1) ALK 50ml /1, A [FE—FEHEA , 74 % 85°C, fii#: 5 /M. — HAHI R
IR, MK 100ml 24 100m], PEATHiHE S, — B 380 BEANE D . K38 2 1000m]
R EE 3 A AUZFIKZ . FH 100ml KA AUZIE B =R, 2R )5, IR BREE XT3 2 1
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ANVZIEAT WA, — Bl 870 BT IR R » s 25 U 5951 o AR U , HIAE SR riadb AT kG 1
17775 30 5 6 [ R 4 G4 (183) 5. 3g (6. bmmol JHLEE 50. 2%) o AW (183) 1] EI-MS (M+1)

45 818,
[o286] W N ARTELTF.
[0287]

[0288] & Rt 5

[0280]  fZHALLT Fronif) R AR & b &4 (192) .

[0290]  7F 300ml = 3 £ IE & A (B=7) 10. 0g (12. 9mmol) « (3, 5— — 2K JE 2K 5L ) Al %
4.5g(16. 4mmol) PU ( =ZEFEWE ) 48 (0) 1. 5g (1. 3mmol) Z M 50ml. FFZE 100ml MifHE. 4R
Jii » B RREREN 6. 5g (47. Ommo 1) YAARAEZK 50m1 7, I EI[F —HeH N, I 85°C, HitkE 5 /)
N, — BAEEEWE)E, IAK 100ml 28 100m], BT HEHEE, — Bl B AEY) . ¥
JERF 2 1000m] R, A NUZFUKZ . H 100ml B HUZETE =K, R )5, A
IR A B A VZ AT K . — BI85 BImi IR EE 5 » IR 28 TR 25550 SR, A4S
JEWTEAT RS AR 2 S AR RIS (192) 4. Tg (4. 8mmol SR 37. 5%) o 4&4 (192)
(K] ET-MS (M+1) 4 971,

[0201] ¥ VAR TLLT.

[0292]

[0203]  sjifs 13
[0294]  ZESZERE] 1 L, EFALEY (31) . (130) . (183) 8% (192) AAFLEY (1), itz
ANFEIRE M B R . 5 S 1 R FERL EVR R 5K R X ok N2 5O A8 X A ) v i B g
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in P

130/131 7T

33Tnm RGN IR BB A AT P . BRIA I DO ROt KB ROt MRt
B (FAN) BHDCIOCER (PA) REZALGVNBRL B ESRERE (S1) K =%

B (TD o 5350, K45 (S M (T1) 2% (AE) . HERRTES.

[0295]

[0296]

[0297]
[0298]

[0299]

[0300]

[0301]

[ % 5]
e FA PA S1 T1 AR
nm nm eV eV eV
31 503 521 2. 47 2,38 0. 09
130 500 500 2. 48 2.48 . 00
183 456 470 2,72 2. 64 0. 08
192 468 479 2. 65 2. 59 0. 06
SEE) 14 ~ 17

FESZER) 3 AERAL G (31) . (130) . (183) B¢ (192) REBALEY (1D, Btz
SMFEIFEHLAS BIA ML PL JofF. X T1% PL Joft, 5] 3 [FIFE AT 150K ~ 350K [t
. BERR TR 6.

[ % 6]
o4 BE | ShEARKE RABRL R R KRS

K (%) %) (%)
31 350 30 13 87
31 325 27 14 86
31 300 33 13 87
31 250 35 10 90
31 200 35 10 90
31 150 42 9 91
130 325 23 30 70
130 300 30 16 84
130 250 40 15 85
130 200 47 16 84
130 150 50 21 79
183 350 36 58 42
183 325 41 58 42
183 300 46 52 48
183 250 44 54 46
183 200 43 53 47
183 150 57 61 39
192 350 29 55 45
192 325 39 45 55
192 300 45 39 61
192 250 41 43 57
192 200 45 41 59
192 150 60 49 51

S 18
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[0302]  TESCHEH 12, G (31) AABHAEY (1D, ] BPhen £85% BP4mPy, {143
(A1) WIREJE A 100nm, Rz Ah FEIAEHAE G AL EL Jofto X T3 2 HLEL Joft, 556t
) 12 [FIFEHL B A% g F i B r s, RIS A deps & b = 7 2 (FK ) i €9920-02 7
g o) ORI e 5 B T 300K SRR HEVEOY . JLEE AL A Sk B4R (31) 1) 520nm
(KR o SN R ICRERAE 0. ImA/ e’ (K] HEL VS R A 5. 6%, 734, 55 itifo] 12 [RIAEHb AT 1%
TCAF RIS TR 23 HEOGIE PR, 45 R, 7RO ROGHY, SOGA A 44%, FEIR B GRS A 56%.
[0303]  Sjfs] 19

[0304]  ZESEHEH 18 . AL G (130) REEALEY (31), BRIk AMRIFEHVE A AL EL
JCE . XA RN AL BL JofF, 5 S2ity] 18 RIFEHIEST 300K N AR EDEM » g 3L, #iik
sk EALEY) (130) 19 500nm (KRG, FMEAREACEAE 0. 2mA/cm’ LI BT oA 4. 1%,
TETCAEROEH, TRy 61%, IR K 38%.

[0305]  sEjfs] 20

[0306]  ZESLHEM 18 . AL G (183) R EY (31), BRIk AMRIFEHLVE A HLEL
JCtE . X RN AL EL JofF, 5zt 18 RIFEHHEST 300K N AREEEDE . g 3L, #ik
sk AAE Y (183) 19 490nm IR . M A EHRAE 0. 01lmA/cm’ (W HLZE B R 0 4. 4%,
FETCE RG5Oy Ay 59%, IR TG5> A 41%.

[0307]  sEjtfsl 21

[0308]  FESLHEM 18 . A FHAL A (192) KRG (31), BRIk Z AN RIFEHLVE A AL EL
Tt XTTERIAHLEL o, 592 18 RIFEHBIHEAT 300K N I MEVEA . Higs 5, 7
WK BG4 192 111 493nm (R o AN ERCHREAE 0. 01mA/cm” [ FLLZE R 0 3. T%.
FETCE R G, 5oy 53%, IR A 4T%.

[0309]  SEjsfs] 22

[0310]  7EJE A HH B 100nm (1) TTO F4) Jisg ey SH A% () B B RE Al b FH L A8 28 BV AR L i
5.0X107Pa TS MIHES, 158, 76 110 FIE % 40nm JE 1) — KR Z8 5 — ik (\PD) . $%
&, R 10nm JE1 mCP, $:55, LR 20nm JE FI4L A4 (130) o e, T 40nm JE 11 Bphen.
T, K 0. 8nm JE AL . )5, TEE 100nm JEHFIES (A1) 1B A Bk, fERCE ML EL Joff.
[0311]  fEASBIA ML EL Jeih b s s i il LV f He , [ i S5 SE s 5 [RIFE AR
300K FHIRFE VT . gh R, SR BALEY (130) (19 525nm (IR . MR ERCRLE
0. 03mA/cm’ [FJHLI S E T 4 5. 8%, EJGIFERIGH, BERsT 4 59%, FEIRTEIE R/ A 41%.
[0312] =k by ) A

[0313]  A# FH T A& A LR G B 58 6 KA IR 58 56 R A HLR ST, vl BLLL R 52
FE « BCRIAT R ARMMA ML EL G, 7T AEAR R T BARS A « mCe T &0k
PRI, 7] A5 R A BRI AL EL o T AR AE A AR s (4, OA THEAHLH
BCEERE AL ) R B R o RIEVE I TFHLE R T ROGAR IR E B8 (an, S ETHLI
FEUR TR i B B SR IR YR ) B R AR AR UKD S 1 B B AT, LR AR K .
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