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L — R HLA e g, SLA R J2 s 1) 28 — rdl s 22 D — AT HLZ RS — il
L T HUR 20— 28 th Mk (2) R &4 -

Jﬁ‘ﬂ%\m\

(Re) q

(2)

Horp, A, N EBER SR 2R 5 HER KA B ARBUREUH C g BEFEBURIT C, . MRS
BUARHUARELH €, HESEIUARI Z IR ke

Rs FIl Ry 4% HiE HEUJE T 5 &5 1 JIEHE —ONVAHFE -NO, J# i JE —SO,R” L IEARIE —SOR” <
fith Bk iz & —SONR’ .« Tiff [ 5 F& -SO,R” « = #i A F& —CF,. fif %& —COOR’ . Bk % F& —~CONHR’
5 —CONR’ R” U SR U BB B B Cy, et U EUR B BB BC8E Co I
TR IESE BB B 1 05 7 BkE J5 Br A4 A S AR BR AR 1 5 28, b, R FIR” %
1% B BB BRI C g, HEdE BB BRI 05 SR AR B BRI 5-7 JTZ8 IR

o N1~ 2 KIHE% LLK

p Flq k1~ 4 FIEEEL,

2. WIRRIESK 1 ik KA HLROGA AT, oy, Irid i & B e sl b ke s h
1 ~ 4,

3. WIRUHE K 1 prik A dLROGEEMF, K, frid s S HaWmailES 0.1 ~
99. Owt% FIJEHLEE  EALER A R A WA EHE S

4. —FrE IR () RS

(2)

Hrp, A, W EBEWFS R Z K5 HER R B ARBUREUH C g BEFEBURIT C, ) ML
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Rs FI Ry 4% HiE HEUJE T 0 &5 1 JIEHE —ONVAHFE -NO, i EEIE —SO,R” L IEARIE —SOR” <
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1% B BB BRI C g, HedE BB BRI 5 SRR BB BRI 5-7 JCZ8 IR

o N1~ 2 KHE% LLK

p Al q A 1~ 4 KEEEL
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MBI EYRERZILEYEI LR H

[0001]  Z% Fif 2 Hid H 2k 2006 4F 9 H 15 H. HE 5 200680033880. 6 il & B 4 Fk Ky
RN AW BAT AL SR WL DGR B BT R g 4> ZE HE .

AR

[0002] AR B Fe—Fhal F FAPLIOCEAT A BUZ AL & 9 B AR ZAL G A
BRI EEAT

[0003] A iR SR [ LA R 5 2005-0086501 FRIAUH] (2005 48 9 J1 15 $247 ) , HiA AT
WERLIEILSINEN ST

AR

[0004]  JEWE, RE“HHAOCIMAR” 2 fe il A M B i RE AR AL AL RERIIR S . BAK
5y A HNUZE T AR R 2 18], PR J5 76 A~ FAR 2 B) it In H A I, ok B SRR ) 2 7Rtk
H AR = AR TR AR, AR SO 1 2578 — B s SEiE— 20, 3
TR ARG,

[0005] & T EalIE i A AS FRAR R N 1R HLAT 1) 7 &5 6 RO IR FLR DGR & 40, 728
WL A A AT DL T 5 5 A — AL B 28 7 CORH L AN A A H AR N5 T A 7 N T
AT S T P A e AR SR AR, O LR ORI T LR JE Ot (Appl. Phys.
Lett.,85(12),2382-2384) »

[0006] T Pope. Kallman F1 Magnate {F 1963 4F 0 & H & BB T H L 2RO, B H B c
XF OLED CHHLR Ye#sF ) AT TR A » S, AR Ga A R T2 RS H 7=
LIRS TR G S L iR

[0007]  hililid& SHA SR FIA NIRRT, O 2 2 408 2 85 e Uk 4 25
PR NUZE . K228 E BT AL OS2 A VUE R RGN 2. ik a iz
W BAARS T GENE U ORI E RN RN Z 2451
[0008]  CLAIH LA GRS MU mise e R A IR L Hs (L P AR T A ReA 5
HAE , A AR I R 5, TE A HE P A VUZE I &2 (BN, 27 GENE ST UE T E RO
PR ERE NS ) WA BEARE A S BT Ao

RZIAAE

[0000] A&

[0010] AU BH IR B IEAT 70 0 vk DU Pl i L 25 B8 209 R JE 1) 2 B 05 A S i A2
(1) 53 TR R AH ELAE 5 RS 1 1] 8, BTk AT AR D AE A WL OGRS T e AT 5 UM i RO
/B

[0011]  HRITHR

[oo12]  [KItL, A B I B 2 fe i —Foi A Mk &4, HEA 20— bt £ 3
fike (polycycloalkane) BELFEGERBIVE NN 230 05 & 18 L BOER B LRI B4 .
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[0013] AR

[oo14]  FR#EAK I, It KR GER s Z ekl (AR ER ) , By 20 —A4 3
PR e 2 M e je HAE G B (fused) TE NN 2 05 I8 EBAG 21 PR 2 31 05 F R
WSS BRI AT AV ee s i KA s A0 & W) I A BAE L, FFRe it — 20 BoR tH i
SN P T VA

[0015] [t 4R A & B AL G0 FH TA N GA AN, BT b 146 -& 9 TR I AH B
TEH, Rets A 2ot Bon B A A8 R OGRCE /b b IF o | gl 1 & Os &, I Bl
REAS P Ry 2% 1 IS FH 2w  ROR R AR E Tk

M (&35 AR
[oo16] P& | ~ 5 KUt B H T AR B — M A ALA L3 R 0 45 R4 i i B
[0017] [ PHEIHRIC ]

[0018] 1 :H:HR 2 :FHAK
[0019] 3 :FTUFENE 4 U S
[0020] 5 HHNAIEE 6 :H R )2

[00211 7 :BA#%

BAELEAR

[0022] A BIRAE— B R FEY 2 I 50— WAl 2 NIRRT AR A LA
Jedsth, AN IOLRAT T, Frid g IR 2D — RS AN Z 7 &, s 2
ot e B BOR B Cog Mol SRR SR U Cs0 2 MBI ELIZHE G 31 ik
% ERIRTAEY

[0023] it b, AR WIS — A R 2 s i 28— il b — DN HLUR SR —
WA BRI A, A RO R I, TR AR 2 > — R EAEAN LT &
K, IS 2D P A B ECR B C, g MR sERECR UK C; 50 2 M beke FLA%
Hi& BIE ) 2 340057 B fe O BUREE _ERIRT B

[0024]  JbAN, AR BHEEAE—Fh 80 42X (charge carrier extracting) \yE ABUAESHL
B S R R 2 5, 36 SR R ARG C, oo SRR SR SRR C, o
E2NTWINER T by M e i et YA B G v b tiRa et 7/

[0025] 534, AR AR MR A (1) Fonitb &, i Mg (2) Roriife s
YAt N s E s (3) FoRKIL &, LR 58 U T RL . A5 T SRR A L A b
BHE 2 D> — ) fE .

[0026]



CN 102064283 B 3/28 1L

[0027]  (3)
[0028] ,H\EP,@'%%E%ﬁ%’a‘iﬂ%%%é%ﬁﬁ@%%iE‘JEMJCEHQEMQ‘E‘J Cy30
IR B B BRI Cy gy 2 BEIE (P A RIR ALVA T A 5

N N \ . ‘
[0029] -R\\/Ai%mﬂ%’a‘iﬂ%%ﬁé%ﬁﬁ@ﬁﬂk%iE‘JEMJ@H%EM& 1 Cy g BT ERIN

RECR IR Copo ZEFEIE (HA RFBIR R, IRy s AL A" IR A, HLA,) o ERXFMEILT,
ik =5 AR EAS IR s 2 e 2 M 05 B R AR 7 LA &

[0030]  7E R, I R, AR A AR T 15 00T, BUREE Ry ~ Ry MR AR R BN, 354 A
HEHHA K EJEE CON) JAHIE (-NO,) JEEIESE (-SO,R’ ) EBRIE (-SOR’ ) (%t
(=SONR'" ) EAFRMEHE (-SO,R' ) = H A3 (-CFy) (FEZE (-COOR’ ) \BEHZ%E (-CONHR'
g —CONR' R” ) EUAR AR HUAR 1 B 55 8k S HE C,p 8 S8 U BOAR BRUAR 1) B4 k=
Cyao MG IETE HUARBICR BRI 75 7 BUAE D7 AR U ECR BRI 0 22 L AR BIOR HUAR
[y ER. — B 0 B SRR B BRI D7 St B RS 2 i 4L, AN RY AT T AR, B A
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R' A b BB M AR N S 2 I 5 BT

[0031]  FEXFHEHLT, R FR” & H Ik H HERBARBURIT C g HedE BURBCR BT
75 BB BRI 5-7 JTCAIR S Rl 4.

[0032]  FER" MIR" 1, %% Cgo HEhE 7 FEMZLIAIE R B 18 B — A2 Ik BRI A | B
FERIEREE B — A B2 A% ) AE T EUAR

[0033]  7EPrid Ak 2 X, Frik O FE AT Ik H 2R BE IR OR IR L SRR R IR R A
(anthracenyl group) . fPUZEIE (tetracenyl group).JifFLZK3E (pentacenyl group).dE
% (perylenyl group) FlEZKIHE (coronenyl group) 44, H Hax HeE ] DL, Sp B
R 2 BARBAREUR.

[0034]  FEXXFGHLT, 24 B ik BARTE A BT 55, JGH 2 HUARRTE I, Lm0 2 BBt sl =
B,

[0035] Eﬁiﬁf&ﬁ%%ﬁ‘ﬂﬁﬂ?@%ﬁ%%ﬂ:% ZJG%% o I HE

RO5 EEANLIEAE EAZI 9- LR,

[0036]  Ah2 3 Hp 5 T Z BRSE (19491 140 G EH Y | FRGIRG « PELIES | IDK P TR e | I | IS8 s | I
T = I E L Rk LR L A RRRT S R AT A PR

[0037] AL C o JRIGIRIEHIB) A FERESE, W JE, 28 IENZE RIS IE T 2,
TR T EEGRUT R R O B OB R BEAR R AR MR Ak DR R =B R
5, LR,

[0038]  7EALAESN (1) A, kAT L 24 0.1 88 2 B8 (76 k+1 = 1 RSO0 R ) sBL A m filn
H 1~ 4 AL,

[0039]  {E4L2:X (2) A, 0 K 1 B2 HUHEE ;LA R p il g O 1~ 4 (3R

[0040]  7EAL2:K (3) W, r Al s R 1~ 4 MBS LARAE thu = L IIBL Rt Flu g 0 ~
2 IHEHL

[0041]1  7E k. 1. ovp~as syt Al u sy 2 BEEOR F3EE G O T, AME A A R B2 i L
i FHAS RIS BUR D7 B B LA

[0042]  HUARIIAHEIE B B IR GE I B ZE I AN 52 B 1 481 7 L 46 Cp g Bl
[0043] A<k BH 1) St 77 =X

[0044] RO IFIRAR

[0045]  GnE 25 EE ARG RTER 2 R S HE T RRI R EPEN . JUHE, HABENZ
SRR A F R IEER 1N &) 2 e DRSS IN: i 2 s I I WA (o T i & N vy % S S )
B2 ) TR R

[00461  4nfk2EsX (1) (2) A1 (3) PR, AR BH IR AEAE T4 B an sl 28 T8 200 I
JEMIZ 3 55 B IR AT, EFTIRRT A, 25 8] L KII G IR ol 2 i ld B
R B A B TR R R b

[0047]  {EARRMAH, ZHEEIE N —HpikE (bicycloalkane) .

[0048]  MRAEAK ], HA 2 EHRAE A HIL P EURECR IR C, BB B RER
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R Cs50 2 M bt HEAA & 2 Pk 1% sli81 & 2 ik #2  BUREE E T A ae R
LRGP RO L, LA RO6 B EURO 6B 5 JEH I, il #2 15 ANRIEUY
SRR IR A W 2 20 05 Tl fiT A Be % e i 2 AN 24000

[0049]  ARYE A B 1) 2 B4 057 B 2T A 91 g8 4k 27X (D) ~ (3) RoRL &4
[0050] A A W 1) 22 31 05 A A T AL EAT SRS s R T, BRI s G 32 RS
[0051] 53— 77 I, FLEA G BT 23 05 B 8% L ITHURBIR BRI Cyg MBI B
BURIUARIR Cysy —IRBEREBEM NS A 0 AT R KB 22 S KRB

[0052] PR T RAG BA P, AR 5 N U QR e B8 ot M A A s o

[0053]  HH& B2 5 FHE LM bEREl 2 iR ge g i 4R i g5 (Bl iy ),
X T 235 FRBUUT AL RS 2 e Aoy 3. BRI, Bl —3 8o
TETERHE, BB By 1h A A R VR A ML OGRS A AL 25 R I A i £ B4 |
FEC 1) 45 i T B i

[0054]  [b4b, A& B 205 & BRI B E Mtk (8] EARX KR, T LA
B0 B A S V) RS s N I AL AR IR S s TR A S ) A SR [ 1R 3 1 S5 A, BRI L A
f R IR HOE I R 1 S5 A B R R A L, B ek 2D B 43 1 TR) R AR ELAE A = AR IR K
AN R AR (A9 Gl 58 RO S E DG AR5 4L ) i se s+ B SR, Ak,
W R oy g NS B KB BER B B ek, ik 22 BF 05 7 e RE 8 eicdE AR b B A% 41 )
FARZ AR5 TR AH BAE H 4B 2950 K D RE .

[0055]  JUHE, 7 B AZ A I b kR B 2 B e e i AR A B B 5 st T R R Bl 2 B b
Je KL AR 3 A5 N R R L RSN, O A I HL A R R AR AR AL, PRI R KRR E T BB T
B HZE. FFali, B TH s 2 e i 4L, Prid 2 305 F e R o T A S 1) p- &Y
PEJ (p—type behavior) . Bb&h, AL 2R ALIN 2 UE B, SR EE IR B 2 BR B e Fa) 4 1 25 o
2, AL SN R S, BHE T A AR 2 (DL J. Am. Chem. Soc. 1998, 120, 6012-6018 A1
Tetrahedran Letters(1997),38(19),3427-3430) .

[o056]  [Alit, H F EHEAME T LR Bl E MGk ) 2 3005 T ke ml A 2 RSt kL. A
[F] T US BH 6465115 A FF (R AT, IR GE e B 2 IR GE RS TR S8 IR 25 A4 70 FL Ak 2 7 T SE AR
& (BB HHEE) , I HILBESL (HOMO) s flift . PRI, Bcadt 11 2 7AR S L ) 22 20
TR RSB o, RIS T RS TSR T 78E AN

[0057]  H& 2IFTA 23 5 F e EIMBER e 2 bt g E L 1 ~ 4.

[0058]  HRPEA K B G e B 2 ~ 30 81E 3 ~ 8 PMikJii+»

[0059]  HR¥EA KUK AW Z ML BA 5 ~ 5001k 5 ~ 25 PMRIR ¥

[0060]  FEA KB, FE AR Z 3 05 Bk nl Lo gl kX (1) ~ (3) iR R, ~
Ry~ Rg A1 Ry [ 222D —ANHURZE (R) BURHIRT A o

[0061] 53— 771, HHAREAREURT Coyy FREERRE BB IR C; 5 Z2 MBI A 21
FITIR 22 34 05 5 1 B AZ R B I, 2RI B 5 7R A & I AR ZE & 49

[oo62]  Hifk A=K (1) R BIA-E B 2 ARG 7 B HE AR T H R -1 ~
(1-13) KoILED -

[0063]
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(1-3);

[0064]
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[0065]
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[0066]
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(1-12); AKX

N

(1-13),

[o067]  fEHL 223 (1) RN G — Bl ik 011, w] DL B IR AT R4
JF T AL Jir e RE B Bl PR SR AT A2 3 D Ay, 9 LR LIGE I 451 2 R 5 A B A S R 1
AEE SN R B 9— B 10— (7 L5 I NSRS (B4 Suzakd BSOSO ) o il 46 /7

A NI SN A RO
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[oo68] [ )W Al
[0069]

[o070] ik (2) R G R AH] FREEART B A 2-D ~
(2-6) KoL) -
[0071]

[0072]
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[0073]
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(2-6).
[0074]  FEEHALSEE (2) R B G — R & T3k i) b, il — AL (fused
cyclization) W MNAL f ¥ RAE ] BAA 3, 3F Had ik andb 222 (1) H i —f b2z e v ]
DLl es Z R fin A2 . BART &, nT LGB 51N 2P0 VE R ah J5ORH ) 1 (4 ansk e ) T2k
V& R PG .
[0075] il & 5 iAW R IR OV B ROR
[oo76] [ Je/Wx B]
[0077]
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[oo78]  Hhifb=Aa (3) R G R AH] FAEEART B A G- ~
(3-6) KoL) -

[0079]
[0080]
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[0081]
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U
“ N
O W

(3-6).

[0082]  UbAk, Hifk2EsK (3) Ron b &bl LA HE ik 2e X (1-7) T (1-8) Rtk
=x/B

[0083]  HifLAEAK (3) TR B G — Bl & 7 iR B 7] B R e VX € KR 7EIX
B OLT A A AL B VR i = AT A A BRI, W38 A R 1A BT A A A 5K
(3) KM AED

[o084] [ p C]

[0085]

NN
L —

SN

[0086] T~ SC A4 AR ) il w6 S o] v SE A L b B P K2 5K (1) < (2) A (3) Ronfudk
KL R R

[0087]  Fj— Ty, RA L7 Bl AR Ay (L BURECRIBURI C, 4 btk
BARBUR U C; 50 2 M pehe LR & 2 BTk % b sl & 21 Prid 4 US| w] LU 2
VBN BRI NSRS R B T B AEIXFIE 0T, B 71T LU 2 sl .
[oos8] 7 EAE HIMN AT HLJR 18] 2% AR (AT L L 1 3 18 R A5 P A slE 24 il
M—AEHEAE T HRRANR 3T IR TAE R A kA WL 3R R 2 A
RH,

[o08o]  —NRALE BATAN R G AL T4 e rp I WANERE IR RIS 1Y
REEAEA UR P s 7, IF BT IR BT 20 o i3 A 7, 1 R v 3 A2 ORI A L JAE R
CHRIR ) o R AL 72T R0 T A5 A DL e it A iy MG L 44 (0PC)
s o

[0090]  Jj—RALZIEL 27N/ Bl 3 ELEE A B A HUZ AR R e 5201, 38
2o RPN BCE 2 AN AR I L, 3 @ AR LR S R s i 2SR L 2R R I
197 R A A AP HEUARE [R] I N R 028 T R AT R0 AT HIL A28 AR HAT I K )
BEM A LA IS, FE BT AT AL PR v, 3 I I o 81 A/ s A 1 W s, 22 LR T 1T
A FCNIER (R SCRR R Y87 FehmPldatl (R3O “9e7) .
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[0091] 24 T oeidh 5 EAE AR HLZ 2 )28 7R S A WL e AR s A e Be, 2 = v
WA HLZ 2 R 7GEAFEI R (extraction efficiency) F / B ZHIH A ML
2B R T S B AR B E AU R E W O T — B, B R A EE R
(0, ZEA MUK BHBE F B IS 00, A HLIZ FR A 6 1 G 7 T8 s 7 FT s 7 ZEA AL
i R B OGS A AL 8 e MR ) R T R ) IR — AN E e R E A ALZ
A AT AGIUE CRCR“HBAaTENZE”) VAR HUZ (R 3CHR“ g iuUz")
MG LA NE (R CHRCRAERE”) MIAANUZ 2R 0T R 250 72800 3
PR BE B e

[0092]  [RI, AR A 2 BH 200 3R B N sA& s BT B Fan g WLk e A VA Hl
KBHBE I A AL AR E R VDL SR (0PC) AN T RFRANE .

[0093]  FEXFIIEOLT, iR A&, B ZH 5 HRAEIZATEY (H b BURECR
I Cyso MBI BRI BRI C;50 2 M) ELHEAR A B Tk % b 8R4 B Pk 1% 1)
BRI ) el L5 0. 1~ 99. 0wt % I TENLE R AL R SR R I E WA RHE A .

[0094]  FICKTEIRARYE AR B HLAOLES 1

[0095] AT A A& Seas (- oA B HRESEAR L BHAR B B A E T BT I BH A% A BH AR 2 TR 1 22 /0>
—MNENUZR S . R T E, v LURYE D Redt— D40 43 B T Bl FRARRI ) AR 2 TR) ) L
2, BRI 7 A AR A, AR — N ERTRLRA Z R ahae, > 7R aHLUE R
.

[0096]  fLIkHh, FR 48 AR B A ML AR G4 7T LA B A5 MR B TH )+ = & 1) 5
BRA BB 23 7GRN BB SRR R RO E B PR E AR S50 . Bk — 2D, i 7
B, R AR E R OGE 2 T % B 2 RS Z DL 125 O N AR 2

[0097] PR AWLRICERAFR SR F 7= T L ~ 5, AR T . 7EE 1A, Frid il
J2 53 A VUANER 7o B 2 B RIS 21 H A 2 RO R E IR RO Z 1)+ 8] 3 8w
[ ] A 1) 2 7 N R 28 A A E F R 278 T S 2 K+ B 4 SRR B2 7N
2 A ZE RO E =M ER IR ICZ 0. B 5 Bos R I B2 7GE N2 25 7O
2 BT E AU OEEE R R TEE 1.

[0098]  {EARYE A& BH A HLA L2 AF D, % 2 AT DO R % X, 3 BTk R nT LUR
oA FH 160 b A0 o L ) 2% VR T . 49 G, BT I R T G VD (b S VR AR TR )
EB ( HLF AVAARYTARR ) AR DR T B8R 308 1 AR B8 1 W i, B0 T I PR AR
FITIAAT ALV TV 0 5 B I e S SR « 22 WX BV 2% 1)y« i 5 Dl A B T 7 Bl o
[0090]  ARAEAKEH, B ZH A HRAENERT A (LB BEREURET Coy ke
BUBARBUR B 1 Cysy Z Mt NG BT IR L B & BRI BU S ) wIH
ERA R EMMANURICERAE T R e B BUHAER Tk 4% (excited energy
movement) &6 EAREAB 245, H T B A 2450 o't o MR AR BH 1) 2 38 05 F 1@ A
Yyn] AP FR e R 2 PR &5 648, JF HLAE AT E A K B I 1 e 109 ] P 5 oAt ke Gk
YN

[0100] AR AR B 1) 22 3407 Tl T A0 FH AR VA B RO = B 3 1A /I RS RE AT BT )
BT, £E B R L= B S 2B 280 L B BAT s eR 1ot
[o101]  =MRYE A I 2 38 T5 A ke R AL AR B 28R, Al e & BTk AT = 10 4
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B B 2020 B, IF Bl DL A 5 2 5lidB 2 o0 78 B S B i 77 ) B B R E 73 A

AR FE ML, Fridib S B A EiE A 10-3 ~ 15wt %, EALIEN 0. 1 ~ 10wt %,

[0102]  phAh, RIEA R ML IR FRATEDSR T HE LR R mss, t A TH

PR CBAERIE HLZ D20 oAt M 5, 491 0 28 70 N 25 7otk s L 1A% R ol 3 T

o

[0103]  H#E Ak BHIK 2 3 05 BT AR L (0 S FE A WL OGAR AR RO Z o 98 g

WrEA /) BB AR 2 B E N RO E I Zh R AS AR TE B k' I, BTl AT A4 mT LA
T TUERER ) s AR5 E

[0104] A& R AR B 1) 2 B 05 B R AT AE W A WL 6 2 R BE A% 38 =y 48 FH 75 Ay AR

BN HRRAE T, i@k m A 5 | NS 8] FOREIENGESE, (1) Refde m ndk 2 3 07 B ir A

VDRI s P FR A A 7 2, BRI 2 e A 1k 5 UL & (2) TRk — 2 Won e e TR I, ]

CABT 1B 28 A4 TR WL O GAs s AT I 7 A 1 £ EE S [ &5 il i A ) s

[0105] 4 SEAFHEIRAR AR B, 25 H T A i) 2% St ) 0 S A9 o LA , 2 HH T S ) 5 S it 191

RIS AR A T SE I B AR A e B 1) H 1), PR AS T B AN 52 L PR il

[ot06] il &Ll | A EiAbeEal 1-1 LG

[ot071 [ &K 1]

[0108]

s 1-1

[0109] (1) EHALAY la

[o110]  Z5¥ (50. 5mL, 371mmol) FHARZ — HERAT (50. 0g,338mmol) ¥ T 5 H 4t (60mL)
HL,AE0C TR LR A8 NN A1CL,, £6 0°C R Bk ATl iR &4 30 2381, 218 T+ 22 R LUIAT
4N RN o RN IR AP BESBEE N BNUK K, 2 BN, KA & AR NI &
IR H AR, 767K MgS0, 48, I U8, SRS 0k T ilkdi . H S0 B R4 v K 3 465 i
Pk, Iimif3 2424 1a LG (848,89% ) .

[0111]  MS[M+H]281

[0112]  (2) G RALED) 1b
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[0113] 4k & W 1a(10g,35mmol) ¥ T — & FF %% (30mL), [ H 77 fm A SoCL, (3. 9mL,
53. 4mmol) VAUEAT KA 12 /NI Tl [ N VR A WIAE TR T iR 46 LA R 25 SOCL,, 2R 5 R
BT &M EE (30mL) o Pk E 2] 0°C, [r R g2 12 A ALCL,, Tk &7 25 iR
CATEAT SO 3 7B o NG WIE AN BNDKOK T, 73 BSA DR, KA S PR B IR &
PR A MAH, 207K MgS0, 4, 1 vk, SR Ja il T ik . AT (i gl ik el )
M SR A4 1b (3. 0g,32% ) .

[0114]  MS[M+H]262

[o115]  (3) &L A 1c

[ot16]  {b&4 1b (4. Og, 15mmol) HHAFIUKESER (250mL) , ) HrP 2202 A HI (40mL) , F)Tﬁi
TREIEI 8 /NI o 0l [N S5 44 BT VR A VA B 2 L 8 S VR B i N B A R
BIKES L, SR JE FH SRR EL . A AIAHTE JG/K MeSO, T4, iy, SR 5y T k4. FHAE
AR AAL TR T R, NTAF RIS 1e (1. 18,31% ) o

[0117]  MS[M+H]233

[o118]  (4) EHUALAE 1d

[0119] {54 1c (1. 5g,6. 4mmol) ¥§F DMF (30mL) , [a FL A NBS (N JRAR TR HATE WV i )
(2.87g, 16. lmmo1) AHEAT A 10 /NI o BTIR e NIRA P AN BIK A, FH S P A
HUAHTETCZK MgSO, 188, SR vk ik T ilk4a . FH S P bl Qg 45 AR ), 13 24L
AW 1d (1. 2g,47% ) »

[0120]  MS[M]390

[0121]  (5) R 1-1 LAY

[0122]  fb-A4 1d(1. 3g,2. 5Bmmol) ¥ T+ THF ( DY SRR ), ) e opO e o\ 2— 22 S50 R
(0. 9g,5. Ommo1) Fl AM K,CO, (2. 56mL) , [MIFLT IR G . # b RNJG, 7 EANUAE, H L%
LPBEFEHUKAR o« & A WA, 720K MgS0, T4, ik i, 28 Ja vk s T~ k4 o FAT (il alifh,
PR TR, S8 5 FH O 1R SRR CRE T4 TS 24022 1-1 G4 (1. 1g,87% ) .
[0123]  'H NMR (500MHz, CDC1,) 8. 08 (d, 2H) , 8. 05-8. 02 (m, 2H) , 7. 98 (s, 2H) , 7. 96-7. 92 (m,
2H) ,7.68-7. 58 (m,8H) , 7. 42 (s, 2H) , 7. 25-7. 22 (m, 2H) , 2. 81-2. 76 (br, 4H) , 1. 78-1. 73 ( i
FIE, 4H) ;MS[M+H]485

[0124] il & SEHfE) 2 A db e 1-2 K &9

[0125]  fF I SEREE] 1 PARF PR B2 E b 549 1d KPR JRAL, BR T EEML S
W) 1d &R -1 A SRR B A A 1- 2555 A0 2- %@%ﬁﬂﬂ@&%,uﬁé%*ﬁ@
i 1 AR E 7 A st 1-2 K E.

[0126] 'H NMR(500MHz, CDC1,)8. 12-8. 02 (m, 411) , 7. 78-7. 72 (m, 2H) , 7. 68-7. 62 (m, 2H) ,
7.55-7. 48 (m, 2H) , 7. 39-7. 35 (m, 2H) , 7. 3-7. 18 (m, 6H) , 7. 14-7. 11 (m, 2H) , 2. 72-2. 62 (g,
4H), 1. 74-1. 64 (m, 4H) ;MS[M+H]485

[0127] &L 3 Atk 2E ot 2-1 Kt &4

[o128] [ K 2]

[0129]
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2¢c 2R 2-1
[0130] (1) & RLEY 2a(2- ] -9, 10— —25 -1- %L -9, 10- —4&( - & -9, 10- —fF)
[0131]  5-yR-1,2,3,4- P& 4kZE (13. 7mL, 88. Ommo1) ¥ T-JC/K THF ( PY&(WehE ) (100mL) ,
PR EAEDEFE N IREE —78°C, nl i Vv i 22 12 N n—BuLi (42. 6mL, 106mmol) o 30 73
Ba, AN 2- 31 -9, 10- BEEE (10. 2g, 35. bmmol) , FFR G 2 /NS, A NH,CL %
TPV FITIR [ MRS 15 2 R/K BB P IR, SR JE A5 7K MgSO, R 2 /K. I BERE 28 AN
SR = CWERUA K 45 G T IR R ), AT B A1) 22 (8. 7g,45% ) o 1AL
BRI G R
[0132] 'H NMR(500MHz, CDC1,) 7. 78 (dd, 4H) , 7. 38 (dd, 4H) , 6. 82 (dd, 2H) , 6. 73 (dd, 2H) ,
6. 46 (dd, 2H) , 2. 60 (t, 4H) , 2. 37 (t,4H) , 1. 64 (m, 8H) ;MS[M+1-H,0]1526
[0133]  (2) G HALAY 2b(2- ¥R -9, 10- =25 —1- 2% - &)
[0134] 2-¥1-9,10- —Z58-1-4£-9,10- —4& - -9, 10- —JF (8. T4g, 16. lmmol) ¥ T UKEE
B (100mL) , Pk PR v i, 13 d i K1 (2. 67g, 16. 1mmol) F1 NaPO,H, (17. 1g, 161mmol) ,
[FIARIR G . RNEATI, NI PR, 2 AN a7 A B EDTE W) T 58 X
Moo UEFVKESTR, ¥ il UTvE ¥ 70 BUAE QD b i 00, 7=k A EDEy), dE— 2t
FEZITIEY AR A A AL S 2b (7. 52,92% ) o« ZAEWRI IS BT .
[0135] MS[M+1]510
[0136]  (3) B REUALEY) 2¢ (2-(9,10- =28 —1- & - & -2- 3 ) -4,4,5,5- VU % -[1, 3,
2] ZHEURANGE )
[0137] L&) 2a(3g,5. 9mmol) ¥ T I /K THF ( VY & AR ) (30mL) , 356 H T A8 5 ¥ IR HF
16 =78°C, [f] FT i ¥ T T 328 1 2298 N n—BuLi (3. ImL, 7. 7mmol) o 30 43 8h )5, 3L A A
2- NI —4,4,5,5- PO L -[1,3,2] 245 8cMise (1. 6mL, 7. Tmmol) , $i ¥k fr il VR &
Yo L/ JE, AP NN NH,CL K, F S8 S BRAERNGZIR G, 13— F 28 /K BE ™
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R, SR G TETEK MgS0, H B 2K B iE 28 AR 0] FH = CBERIUA Jh Ik 3 45 it T ik
TR, BEMED) 2¢ (1. 7,52% ) .

[0138]  (4) & Hub2EK 2-1 L&Y

[0139] {444 2¢ (1. 7g, 3. 06mmol) ¥ T THF (20mL) , [ 13 I AN AL 44 3b (1. 57g,
3.36mmol) o [ H: A i N A\ Pd (PPh,) , (176mg, 0. 15mmol) il 2M K,CO, /K ¥ ¥ (6. 12mL,
12. 2mmo1) , B HE T FIFIRIRA W) o 2 /NS, P N THE (USRI ) , FH SRS EUIT
RIEAY), HE— 25 FH 2K PRI o £ETE/K MgS0, A MV P 257K o T e #5285 J AR 25
W FREERERAAL TR T R M B A G TR . SRR Y 45 5 AT IR [ 14
PR Nl MimE R 2-1 MAEAEY (1.0g,39% ) .

[0140] MS[M+1]817

[0141] & SLiEfd] 4 Atk 2E o 2-3 Kt &4

[o142] [ &psK 3]

[0143]

?gfo

3c ¥R 2-3
[0144] (1) & itk &4 3a(4,8,8- = I % -1,3- = % K -4,5,6,7- JU & —4,7- W
J - B -2 )
[0145]  DL- #XfE (10g,60mmol) FN _ZERLTAE (12. 7g,60mmol) NP =H & (50mL) , #
WOMAAT rk VRS R4, 17 A I AAE FEE (40% ) (6. 5mL, 14. 3mmol) H )R JE — A 2L
LA B TIRIR A IR 120 CHIHE. RN KL, TRIB G AU, 24 /)
N 5 58 B R N, [ Hrh i B0, H SR SRR A BTN IR G ) . 76 JC/K MgSO, " AWV H B
FooKe TR AR 2R AR EE VLA TR - R4, IS B L0 E R &)
3a(10g,49% )
[0146] MS[M+1]341
[0147]  (2) &HULEY) 3b
[0148]  1h&W) 3a(10g, 29mmol) Fl 5— VRAFE IR L (6. 89g,31. 9mmol) BT 1,2- &
LSt (100mL) , 7] BT IR E L IR R 57 B (6. 1mL, 43. bmmol) , J&AHAE 90°C T [l 1
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NI IS S SERRN, ] H A I 1,0, I 8 LEE 2 BT IR-G 4 . 75 T8/K MgS0, F1Bg 22
K. FBEFEZE RANR 220 AR E AL BT IR T R, I 453 21 5% B R AL &4
3b (6. 7g,49% ) .

[0149]  MS[M+1]468

[0150]  (3) &b B 3¢ (4,4,5,5- DAL —2- 6 —1- 3& - [1, 3, 2] 2404 )
[0151]  2- 98] - I (g, 17. 8mmol) ¥ T /K THF(lOOmL),w:{:WE@m%%E -78°C, I
JIT 3 5 VTP 2 3 2248 I N n—BuLi (9. TmL, 23. 2mmol) » 30 A3 40 )5, M AP 2- RN
% -4,4,5,5- WAL —-[1,3,2] 2% MI4E (4. 8mL, 23. Immo1) , B HEiZIR G 1 /N
Ja s AN NH,CL 7K, FH SR LB 2 BT iR IR G4, 13— 30 28 RK BRI I, SR 5
TETE7K MgSO0, HH R ZSS W B /K o FH T i 20 R AN 2505501, AT 45 2157 BH iR TR & 1Ak &
M 3¢ (6.0g,99% ) .

[0152] MS[M+1]329

[0153]  (4) &Rtk 2-3 MLEY)

[0154]  AL54) 3¢ (2. 4g,7. 3mmol) ¥ T+ THF (30mL) , [n] BTk %5 ¥ = in A 465 4 3b (3. 4g,
7. 3mmol) o [ 3 A I 5 o A\ Pd (PPh,) , (421mg, 0. 365mmol) F1 2M K,CO, 7K % (14. 6mL,
29. 2mmol) , HiHE N RN FITRIE S o 2 /N Ja, WS P NN THE, FH S BEZ BT IR TR &4
TETE7K MgSO0, HH R 5 B K o F e 5% 25 AN R 5550 AR B a4k BT ik el R 1) »
MNTTAS 2 2 R . A FREEAT H,0 S45E & Ik [ 44, gl i ug, s 204652 2-3 1B
A& (2.52,58% ) .

[0155] MS[M+1]589

[o156] il &Sl 5 A Eifb 2=l 3-1 AL &9

[o1571 [ s 4]

[0158]

o @*

M%ﬂ31

[0159] (1) G HAMLA 4a(5- IR -1,2,3,4- PUSEALZE )
[o160]  [a]— et I A EALES (A1,05) (100g) , AW H FIZEHSAZ MAZE W (13. 2g,
100mmol) o [1] &5 — &30 P hn N SR AL B (100g) , o W Bt B 9, B3 N &0 218 I N IR
(5. 17mL, 100mmo1) o F& W FH T ZE3WE I BSRBN 0°C UK, TELRFRELE I [RIBT , ZE D+
g A E R EEARR . SRR I RN, RV RIS FEAT . S RI A PR
AL IS B TR G, AT 2057 B R 54 4a (11. 58,54. 0% ) .
[0161] 'H NMR(500MHz, CDC1,) 7. 08 (m, 1H), 7. 05 (m, LH) , 7. 03 (m, LH) , 2. 75 (m, 4H) ,
1. 78 (m, 4H) ;MS[M+1]212
[0162]  (2) &b & W 4b(9,10- — - (5,6,7,8- PUS - 25 -1- 3L )-9, 10- —& - & -9,
10- —F%)
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[0163]  4k&4) 4a(11. 5g,54. 4mmol) ¥ T IE/K THF(lOOmL),jﬁrﬁﬂC 1A R4 -78°C,

] BT IRV v T 2 W 2218 I N n—BuLi (30mL, 65. lmmol) » 30 43805, g 9, 10— EEE

(3.77g, 18. 13mmol) , B HE Tk iR & . | /DI, ﬁHNH CL VIR BR IT ik [ NAIRG ), 13—

A FHZE /K PRV P I, AR JE A6 TE 7K MgSO0, Fh R S P HIK o FH i 288 AN B 5557

FEEOIERAAL T IR R ), AT 2549 4b (1. 3g,15% ) .

[0164] 'H NMR(500MHz, CDC1,) 7. 78 (dd, 4H) ,7. 38 (dd, 4H) , 6. 82 (dd, 2H) , 6. 73 (dd, 2H) ,

6. 46 (dd, 2H) , 2. 60 (t,4H) , 2. 37 (t, 4H) , 1. 64 (m, 8H) ;MS[M+1-H,0]455

[o165]  (3) & ilifb2=a 3-1 L& (A& 4b 554k )

[o166] 9,10- —-(5,6,7,8- PU& —Z5 —1-%£) -9, 10- —& - B -9, 10- —FF (L&) 4b)

(1. 3g,2. Tmmol) ¥ T-VKEE B2 (30mL) , Hi+E Fr ik 5 v, vl FL A m A KT (448mg, 2. 70mmo1) Al

NaPO,H, (2. 86g, 27. Ommol) , I TR Ao “HdAT RNV, R VPITEHL P e, 1/

I 7 A A EDTE D SR N, o 2 UKEE IR, 4 BT IR UTvE 9 73 BUE S, [ b

HOﬁﬁéE)ﬂZ TLEY), M R UTIE W . AR LS 3 R A5 B B G A, TS 3
2K 3-1 AR AL EY 0.47g,40% ) .

[0167] ¥ 388 °C;'H NMR(500MHz, CDC1,) 7. 76 (dd,4H) , 7. 30 (dd,4H) , 7. 27 (d, 4H) ,

7.17 (m, 4H) , 2. 94 (t,4H) , 2. 86 (t, 4H) , 1. 92 (m, 8H) ;MS[M+1]439

[o168]  hil&SLifhl 6 Atk 2E o 3-2 Ktk &4

[o169] [ MK 5]

[0170]
l! ! I B(OH
Br

~%%%

5d

F fh#E 3-2
o .
,\\s\/]<|=
S5c

[0171] (1) &L EY) ba(9- 25 —1- % - &)
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[0172]  9- ¥ 1 (0. 64g, 2. 50mmol) ¥ T THF, [7] 2L o0 i S5 hn N 1- 25 2 7 B8 (0. 45g,

2. 50mmo1) Fl4AM K,CO, (2. 56mL) , [FIFEATIRR G N2, 7 BANUAE, H LR LEEAE

BUKAH. & IFAVIAH, 758K MgS0, mh 458, ik vk, 2R 5 s R lkedd. AT ik ai b prid

TR, 5K Ja H LR LB LI 45 i Mﬁﬁﬁ%ﬂ%%@ 5a (0. 64g,84.0% ) o

[0173]  (2) BHUALEY) 5b(9- IR 10— 2§ —1- F& - 1)

[0174]  9- 2% —1- 3L — B (2. 3g, 7. 56mmol) ¥ T DMF (30mL) , #itHf FriR v . mHhin A

NBS (N- /Eﬁﬂ?uﬂﬂ@ﬂ[ﬂﬁ)(l 48g, 8. 32mmol) , B F TR VR AW . 30 4380 5 5¢ R MY, ] H

K (1,0) Fzb & CFg LA BIGTHEYD, s T I 3% UTiE D, M 153 203 58 AL 54

5b (2. 6g,89% ) .

[0175]  MS[M+H]384

[0176]  (3) G AL EY) 5e (=5 — AR 5,6,7,8- VU& - 25 —1- 2408 )

[0177]  5,6,7,8- P& - 25 —1- % (10g,67. 6mmol) AIARIF-ERE (55mL) , HikE T KK

REPTRIREY . P =R PRIERET (13. 6mL, 81. lmmol) , #iFEFTIRTR G . 1 /NIt
Ji s A IAK, H S8 CEEREUTIR IR A . 150K MgS0, R 2 7K. e

ﬂ?ifxﬁfzﬁ?u AR5 B TR T R Mﬁﬁﬁiﬂﬂé/ﬁaﬁzﬂc/\% 5¢(18g,99% ) .

(01781  (4) & RifLE4 5d4,4,5,5- VI -2-(5,6,7,8- VU -1-3)-[1,3,2] —
FAE N )

[0179]  4LE& 4 5c (19g,67. 8mmol) %5 T DMSO, [m] By 3 %5 ¥ i A XU 36 Bt — 4 (18. 9g,
74. 6mmol) . [ H: i A PdCL, (dppf) /CH,CL, (2. 97g, 3. 39mmol) « dppf ( A ( —ZEILREIL )
%8k ) (1. 88g, 3. 39mmol) Fl KOAc ( ZEZHH ) (19. 9g,203. 4mmol) , [FIRFTRIE G . 3 /D
IS ) Herr N THE (DY ZRRIR ) FH7K, FH SRR EUITIR IR 54 750K MgSO, TR K%
P, FER B AR PR R R ) AR N I R e 2 R AR . AR L
AT B TR AR, NS 2% 5 iR 54 5d (10g,57% ) .

[0180] MS[M+1]258

[o181]1  (B) G HALAY 3-2(9- 28 —1- % -10-(5,6,7,8- PUE4LZE —1- 25 ) - B)

[0182] 4k & ) 5b (1. 5g,3. 92mmol) ¥ T THF, [n] Jr ik % ¥ o A\ 4k & ) 5d (5g,
19. 6mmol) . [A] 3L o WG 5% i A\ Pd (PPh,) , (226mg, 0. 196mmol) F1 24 K,CO, 7K %5 ¥ (16mL,
31. 4mmol) , HiHt T RIAFTRIEEW) o 2 /NN G, WP NN THE, FH S BEZE T IR TR &4
PETEIK MgS0, P R L8 W A (17K, A 1 - A 38 By il J8 4 40 - AE 0 s T ik /ﬁ"? F e 725 %
IR Z550 . ¥ W53 BUE ECOH o, [ HerrinoN 1,0 LU sitie 4, #F— iy Itie i,
MTAF R 3-2 R &4 (1. 1g,65% ) .

[0183] MS[M+1]435

[o184] il & SLilifel] 7 A EiAL 2=t 3-3 AL &

[o185] [ & pux 6]

[0186]
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7 B B
O
ot B edo’
O o
6

pode
e

6b 2 3-8
[0187]1 (1) G HALAY 6a(2- 25 —1- 55 - R )
[o188]  2- & — B I (5. 6g,23mmol) ¥ T THF (100mL) , [a] By I8 %5 & o AN 1— 25 25 7l
B (5. 15g,2. 9mmol) , [i] H Ak — 25 A\ Pd (PPh,) , (1. 33g, 1. 15mmol) A1 2M K,CO, /K % i
(92mL, 184mmol) , B FE N AT RIR G Y. 2 /DI, M Pl m A THE, H LR L PE#E
WU R G . ETE/K MgSO, H R 22 b 7K, R B A BRI IR Jo) R ) AR T i
V& o FHBERE 75 AR 228550, FH 6 A7 g 1K B8 45 o s 7= 4, AT A 21 s L [ A4 AL S )
6a(7.2g,94% ),
[0189] MS[M+1]335
[0190]  (2) &tk & 6b(2- 25 -1-%-9,10- —-(5,6,7,8-PU& - Z5 -1- 3£ ) -9, 10- —
A - B -9,10- —FF)
[0191] k&4 6a(l. 6g,4. T3mmol) ¥ T &K THF (25mL) , FEHEHE A AR FFAE -78°C,
SR 5 ) T IR Vs VR T % 22 2 i N n—Buli (4. 73mL, 11. 8mmol) . 30 43+ Bh &, 1A Hdr m A
5- 1R —1,2,3,4- VIS 4LZE (2. 3g,10. 8mmol) FFHiFE T RIEEW . 1 /NN 5, A NH,CL %
Ve RNVARG W), 1M — 0 FHZS R /KPR B IR SR G 7EJE /K MgS0, F R il /K . e
AERAR RN e IS S TR TR, W13 24659 6b (1. 6g,56% )
[0192]  MS[M+1-H,0]581
[0193]  (3) &G HALEY 6c(2- 25 -1- % -9,10- —-(5,6,7,8- VU - Z5 -1- &) - B)
[0194]  {k & 4 6b (1. 6g,2. 67mmol) ¥ T £ IR (20mL) , fiK # Fr iR %5 ¥, 10 fm A
KT (530mg, 3. 2mmo1) F NaPO,H, (2. 83g,26. Tmmol) , [FIFLTIRIR &Y. AT IR NVIN, N4
FHETEH A4k, K2 30 o8 A2 ey, BRI e R W o 3822 UKERIR , 1 Pk Pl
V)3 BAE SEEH, m) HoA i N 1,0 BLAE BEOTIED) 1 — 2 1 YEZTUEY) , 15 242X 3-3
)3 R &) (1. 0g,66% ) o
[0195]  MS[M+1]565
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[0196] 45 SZitif 8 & Hidk X 3-4 L&)
01971 [ WA 7]
[0198]

CC
Br

‘#‘g@ A

g 3-4

7a
[0199] (1) & utkEY 7a(2,9,10- =R - &)
[0200]  2- ¥R - B (2g,7. 78mmol) ¥ T DMF (30mL) , HibE Frik v . [ Erpin A NBS (N- J7
RIEHAWE i ) (3. 32g,18. Tmmol) , P FTRTR G . 30 7080 5 5¢ U M, [ A H,0
F/b 58 EtOH AR BIPTHEY, 45 0E N i 8% PTE Y IR E B2 R T8, NS Rk e G
M 7a(3.0g,93% ) .
[0201] MS[M+1]416
[0202]  (2) &Rk 3-4 Wik&Y (2,9,10- = -(5,6,7,8- PUS - 25 —1- 58 ) - #0)
[0203] k&) 7a(3.0g,7. 2mmol) ¥ T+ THF (30mL) , [r] Fir ik %5 ¥ I A AL 5 42 5d (13g,
50mmo1) o [ H: 7 i A Pd (PPh,) , (1. 25mg, 1. 08mmo1) 1 2M K,CO, 7K ¥ (28mL, 57. 6mmol) , 4K
JEAERERE T R TRIR G o 2 /NS, 1) T 8 N THE, F S BEAUITR TR G4 - 1
TE7K MgS0, H R 22 17K, R 1 A PR IR T ) A2 Jak s B I 98 o FH T i 25 R AN
FU, AR ERERE Sy B TR =4, INTi13 2140258 34 A EFE A &9 (1.1g,27% ) o
[0204] MS[M+1]569
[0205] "R OCeh H S, e AR AR B A ST ) AL S R TR LR GRS
[0206]  sEjfs) 1
[0207]  JEFZH1000AMRER 1T0 (ALY ) B BEFEEEAR AR A P 208K it
FIEYE. H Fischer 23 =) hillig 7™ i AR YRGS, Ik 2848 K H Millipore 2] il i
JEAR L VRPN IR o TE VRIS 30 B E, fEZRIR /K thll— 28 @ A B VR T IR B ER AL AR 10 43
PhIFE S NIR . TEBEIG » Pl B IR SE AR HAE S TA TS 501 AT s 50 AR R s 5 b e e 7
Ve, T, ARG 12 255 AR ES .
[0208]  AXJ5, A & FARIGUEIT IR ZEM 5 7080, A5 is 2 A PRl & .
[0209]  7E ITO & B HLAR EAE VTR N2 4 S IE /N E AR 3E (Hexanitrile
hexaazatriphenylene) % JEF AN80A LA FTUENE
[o210] [ fk2EsK 4]
[0211]
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N
rm:ENl ™
N
NC” N 2
N I
X CN
CN

[0212] R F A PORE HAL 573X 4 RIS T B JZ BT B RE A% 1 AR a2 7R
WAk 5 AL S I Z(80 A).

[0213] [ fb2%K 5]
N@
e

o d

[0215] il B A PURRAE AL 2250 5 AL G T ) 2 BB B8 A% i 8 7R R ik 2%
X 6 1) NPB JE I 1/Z(300A).

[0216] [ k%23 6]
[0217]

[0218]  1EANLREBAGRALZER 7 AL EPILL 2% KWK 51RO B BRI P i 2E X
-1 R A WILTIREA 75X 6 TR )2 L, BUB IS R R300 ARG .

[0219] [ 4k2%sA 1-1]
[0220]
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[0221]  Ff4k
[0222] [ k2% 7]
[0223]

[0224] 457457

[0225]  REGEVE N FIASHE T 10 F AL 2= X 8 AL G E S DIRAETR R E L2 R E
H200A ,BL5E BUE A HLZ IR .

[0226] [ fL2%K 8]

[0227]

M 6

4

[0228]  JE /29 012 AR GG EE RIS FE 452500 A FER NI b B2 25 GURRALE B3 AN AR 4
JZUTE R . 7E RSB R, AL S B S PIR R R 0.3 ~ 0.8 A/sec,
AR I B 25 PUR R SRR (1 B 25 DU R 2 R 5 #E0.3 A /secf1.5 ~ 2.5A /sec.

[0229]  100mA/cm’ [ 1E ] FELIA0HE BN £E 2 1) 46 1R PE WLR e gs A L LB Rk 5. 8V Y7 Ik
INF, A T AROGERE, WG R E 4 6500 Jeiks b A T-5E T 1931CIE B ARFRIF X = 0. 262 Al
Y = 0.590 6. M F A 2 100mA/ em” R SE DC B, 5% B B R ) 4f 2 JE 50 %
(Lo ) HIEFTE]A 420 /.

[0230]  SEjfs] 2 ~ 10

[0231]  B& TAETERCROGIENT IR 1 Frd 9 AR 451041, LS St 1 AH IR R 77 2K
HA A HLARICAAT o 76 &S] T il & A AL RO GRS A P BE IR SE SR an sk | Pror.
[0232]  XJLEUAH 1
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[0233] [ T {ETE LR G EIHE AT 9, 10— (2- 2558 ) 8 FIVE T4k 4, UL szt 1 AH IR i 7
Wi IR W e a o
[0234] [ 1]
[0235]
‘ ‘ En il R P& s &
FHe5) FAK B RE
CREY%) \%) (cd/A)
M | FAL-D | FEXT2%) | 58 4%e, 6.6
T2 | 4 X1-1 %, 6.0 BeE 1.7
KM | FEX12 | 4FERT2%) | 63 #%e, 6.5
[0236]
FHHU | 1FEX1-2 % 6.2 Be 14
TS | X222 | AFEXT2%) | 69 %, 6.5
FHA6 | AF K22 %, 6.8 BeE 19
FAHIT | FX3-1 | FXT2%) | 65 48, 6.8
FH8 | 4FX3-1 %, 6.5 BeE 19
FHAHO | AFR32 | FXTQ%) | 62 e, 6.5
EHA)10] 1LFE K32 % 64 P 1.8
9,102-355)
2EkA)1 " %, 6.5 ne 12

[0237]  *7EFELZEEE A 100mA/ cm® 52 HLHE o

[0238] Gk 1 o, 0 SRR Ak B 4k & N H BIA WLR ess 4k b, nTDIZER B R T
IXBN AT I L AAT H o

[0230] [ Hrp i ] T 2 FB 280 AR AR A % B4R S Re g R S sk 210, U H 2
Retp et R R AR 2 R R RO JEM L. HRAh, IR AR AL S TR VLR b
PR RO G FAK, BEAE ZE AR B 48 FH A5 T AR FURS T SR Bz
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patsnap

ERATROF) HONBNCEMRERZICEWN BN RM
DF(RE)F CN102064283B DF(E)A 2013-10-09
S CN201010519161.3 BiE H 2006-09-15

IR EER)AGE) FEe2RABRAT
MEERRAGE)  LolEkRadt
LR E(ERR)AGE) LOLE KR A
5515 8 A S0

AR

K

iR
KA S0

AR

KR

L
IPCH =S HO01L51/50 HO1L51/54 C07C13/68 C07C211/61 C07D333/08 CO9K11/06

CPCH %S C09K2211/1011 HO1L51/5012 C09K2211/1092 C09K2211/1029 C07D209/86 HO1L51/006 HO1L51
/0054 HO1L51/5048 HO1L51/0072 C07C13/66 C07C13/62 C07C211/61 HO5B33/14 CO9K11/06 HO1L51
/0071 HO1L51/005 C09K2211/1014 HO1L2251/308 C07C13/68 C07C211/60 YO02E10/549 HO1L51/0058

£ A 1020050086501 2005-09-15 KR
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