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MR T MR — N REANEFTRER R IR

A, W\EERWRREY, BB

R}, R* BRHANMHRAREAR, HHF 6 2 14 MRETFH
EAH A REANEFRER R AR ITE, BEX (1) BTHPR
RE RA RPIEAF.. RAEMHRKSEEEZRFER R BHIARE,
BEENRMAFRIERAENENAEFRARNERNAR. F@
RERENFHEIHTHERERTINEZNE, ANESHERER
BAF R0 .

EEWURERESVEREARRY, SHEEOAANRAMEST LT
(X CDY (D ) o sk, MEZHRYE-PEIHFEELER (D)
MDD GHMARMARER ST, THRFARRXLEEH. AR
HE AR AT EHENKN, TRMRERREH, NEFXBXEY
MEZBFS. BE, REARHMILRY, REHPEF-ARE
24K (1) WARAEH, UR—AREARK (1D WARELEWH. £
ARXBRARSHITHRERBENERE. BHEES. ABSFE.

BrTMER (1) M (D EFFHEEHTHNREREY,
HP 2O —MILERSEHTHRE B EBIFLE.
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ATEAREBRENEHANATREGH T WERENIELEYT
{4 = HOMOPOLYMERS H# HOMOOLOGOMERS, #EZE/—A4
Tk, BIETFHEZRHBERT, XEEHTHERERAREHFR
CI) 1 (1)) MERTHMERFERMNBETEEEIBE. B
HEBE (UBBM cm?/(V¥)REKRTFED 10, REMEZED 50,

BREFNREBRILENGHITHR, B, ZFERITEY, BE
RefrEdy, WS E-M-FEZRTAEY, BEEGEY, BEERE
Y, —EWERTEY, BRATEY, ZHX ZBEEATEY, phenoxathiine
FiEY, HRATEY, ERRATAEY, WwEATEY, RKRATEY#
—# B % HOMO (HOMO=B R/ 2 FHE) BEF O-, S-, & N-
RIZRER; X EZ2IRLIE ) HOMO € F 6.0eV (ST EZ/KFE) , il
PIELT 5.5¢V.

ATHEEARGYHERN, REX#—-FPEFEL—FA UID
B (XIX) MIGHBIT. REEHMBTKLEIZED 1%, RiEED 5%.
BRAWHIAREL 70%, HWEAEL 50% . X4 Ty LALLE
P, TERERBEAOTAMAZREY T

R, (R1)n R),
Ar1
Ar1
423 (1) 3L (IV) 3 (V)
K N K
N N | X N I X
S O N
(R2), (R?), (R, (R, R | R,
RS
2R (VD) 25 (VID R (VI

21
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S 0

L LIS

GO (R¥)m (R¥)n, (R¥)n, (R¥)m

5 2 (IX) 2 (X) 2R (X1)

) AN ox g R
N / \
e O A
S
° (R), A

HERX X)) fe2EX X 2R (Xiv) ﬂ:%ﬁ (XV)

ool g A

HERXVD A (XVID) HZER(XVII) ﬂs%”ﬁ(XIX)
X, FEREBERHSHE A mWA (1) M () FFEX,
HENKFSEUWTHEX:
Ar', AP, Ar BRUNHEFESRERR, AFKRREFTRER,
20 HHH 2R 40MRETF, B —ARBANEFEEER R BUR.

15

Ar', AP, AP ERBABARBRAKE 6 2| 20 MEKEFHES
Bk, THRNEEENRE, &, ESEHTEY.

25 REGHIIANTAERSERTTEESRE (Flns i, ¥
X D B (V) A4ZEXXIDBXIX) . EHEEHNERT,
REARHUEHELFESHTRE. BR, KAFERENSIAY
A: BEFNHEZHRFELAT WE(VDEMMEA(VID) , #EiEE
JRFxfr (BR, EWRERNNEEATEDHNELT: 3, 746; £25

30 MERAERT: 2, 7 & 3, 7 ) WBREFEZEFHHERBLR

22
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WR . KU AR THBATEY (BEAXID . i, £FH O-
/B S-H =3 (LZEARIX)BXD) 1760 T HXT T 4% J1 T B9 B AL A X
AL R R .

HAF AR A, HERAV)RL R (V)B4 R ITH Bk
K& R T, Flim, W098/06773. St FInA4bZER(VI), HER(VID
Fk 3 3 (VIID A 45 14 58 70 1 SR A 1 & B3R T, 41 40, M. Jovanovic ¢
A, J. Org. Chem., 1984,49,1905 # H. J. Shine % A, J. Org. Chem.
1979,44,3310. X F A ZE K AX) R4k 2230 (X) I 45 H B T B LR 1
R T, B, J. Lovell % A, Tetrahedron, 1996,52,4745, US-A-
4, 505, 841 FII 5| FH MM,

AT A ERXDSH R TR R AR SRR T, Flan, A.D.
Kuntsevich % A, Zh. Obshch. Khim., 1994,64,1722 #1 A. D. Kuntsevich
% A, Dokl. Akad. Nauk, 1993,332,461.,

2 AL S 2 (XTI B 55 4 B2 70 D el 4 B A7 IK L8 ST AR o 2 22 40
1, Hp—HEERFRE. EXKHRBFEPIIZERA RN

FAF AL EE R (XD I 4 # 20 H B E K& R#R T, fll, R
H. Mitchell % A, Org. Prep. Proced. Int., 1997,29,715.

LRI R (XIV) B 45 0 B o i) e AR A FE KSR R A
ey, HP—SEZRERAK. ERRIKEETTSEEHH W R
TEREZRK

T A (XV) B 555 B0 1 R & g T, 6, H. M.

Gilow % A\, J. Org. Chem., 1981,46,2221 #1 G. A. Cordell, J. Org. Chem.,
1975,40,3161.
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AT MAHZERNXVDRI SR TR EERNEHR#EAR T, Fla,
M. A. Keegstra % A, Synth. Commun., 1990,20,3371 1 R. Sornay % A,
Bull. Soc. Chim. Fr., 1971, 3,990, & —tth 25 MILH.

—HE S MANEX(XVID RIS B ITH) R AR B dh L .

HAF AR XVIIDK G2 TR S ERN & R T, Fl,
JP63-250385,

ATFMARERXIX)WEHWE TR REANESRBRT, Hln,
M. El Borai % A, Pol. J. Chem., 1981,55,1659, X rp—tkth 25554k
i o

BEAE T F BIFE SR &9 P T B 2 N (D B (XIX) B 45 M i) B4R B &
BHISH UM EZME I RTEYN S, RERTEDHER. &
TR BEARANRNENRESHEMBRTEDREDRE. LB
ClEd, flmeEie (Flm, RS GRFIRERN) SREE (FlwEd
Buli 17730 ) REEEENMREBATEY, B0 = e 2 i Rk
MU =F R NRTHE. HE2, BRERK, ETESBERULANE
£ N EE 5 20 ke Nt AR N R P AR R AT AR . SCER T
CRRZHENTIE, HFEROBEATHBEARAN R A,

BEABRTIBFERSEHERITA, BlmnrefiEy, WEfTEy,
BRRATAEYY, MEMERATAEY), WE _MeATAEY), WMEWATAEY, BRIKAE
Y, BERTAEYFE T AEF K LUMO (LUMO= &Kk 4 FHiE)
MEH O-, S-, B N-PIFIF; XEHRIFME LUMO KF 2.7eV (M
XFREFEKFE) , LHEHMEKT 3.0eV.

ARAMREMNEHR —FEHED 2R (XX B (XXX)

24
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MRt XEERATHERHEL 1%, REZED 5%. %ktl:
FAMIE 70%, MEAREIT 50% . XL T ey LLLLREHL,

’é‘ﬁ%‘i}%ﬁﬂ"]ﬁiﬁbu)\iﬂ%‘%@‘?
(R (R,
5 = ‘E(
J@ Px % JE 3 ¥
N /

ER (XX) b2 (XXD) ER (XXI) % (XXII)
R, N—N (R, Rin R RDm (RY),,
O £ 0%
1 o)
N/ N/
FER XXIV) R (XXV) HERX (XXVI)

N\ AN N\
(R")3 P R"),, (R")z P RY),
N N

HZERXXVID) HZER (XXVI)
(R") (R"

(=]

15

p P
;/ \E ;/ \E
N_ _N N_ _N
20 \S/ \o

R (XXIX) HER (XXX)

Kb, HFERASH o M m WA (D A D FEX, 24

pHO, 182, kRO 1.

25

XELEMBIANNTRERSEATHEERE (PSR, k¥
K (XXIV) , (XXIX)FI(XXX)) - EREEHNERT, HIEELR
B, SHERFESHTRE. B2, KAFERENIATN: &
WA EMME T, REET 2, 5, 8 2, 6 &R EltENE
30 RATAEMKNER T, MEEd 2, 5 &R, ERETEYHHERT
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k@t 3, 6 fLiERE.

EXARRANFELT, TASHERFERNGER. BR, £8
BEWMRIEL T, BRMEET S, 8 fLER,

EWBERIERT, WmriEEK, RELUBE AN REERE
ZMARE—ANTRAHERE. BEMSERETF 1, 4 8 2, 3 5 2,
|3, 7mA.

M AT AE OO R AL 22 B AR AR . Bk, %1% 2,5-70 2,6-
Z Rt FARE B, AL SCERET LU B % T AR A 2 B K B
Fik. A, BELAWHELE R, BT MALERXX) S
MEBETTHERANE R T, Flin, Arantz % A, J. Chem. Soc. C
1971,1889.

AFMANZEAXXIDNEGHWR TR BER SRR T, o,
Pedrali % A, J. Org. Synth., 1958, 23,778,

T A2 K (XX B &5/ BT B B AR & i iR 1, i,
Ellingson % A, J. Am. Chem. Soc., 1949,71,2798.

AF AR XXIV)R G 2 TR Bk & R F, #lwm,
Stolle % A, J. Prakt. Chem., 1904,69,480.

AT IMAZERXXV)RISHRTCHR AR SRR T, B,
Metzger, Chem. Ber., 1884,17,187 fl A. 1. Tochilkin % A, Chem.
Heterocycl. Compd. (Engl. Transl) 1988, 892,

AT MAZERXXVDR G BT B ARE&H#EE T, B,
Calhane % A, J. Am. Chem. Soc., 1899,22,457 F1 T. Yamamoto & A, J.
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Am. Chem. Soc., 1996,118,3930.

FF I\ 4 2 30 (XXVID AN (XX VIID) ) &5 ¥ B 7T 1 284K 0 & B 3
AT, #lw, L. Horner % A, J. Liebigs Ann. Chem., 1955, 597,1 1 P. R.
Buckland % A, J. Chem. Res. Miniprint, 1981,12,4201,

AFMAMZERXXIX)R &R TR R A& R#ER T, #la,
K. Pilgram %§ A\, J. Heterocycl. Chem., 1970, 7,629 1 WO 00/55927.

AT mAMLERXXXME W R TR SRS RER T, Fi,
Hammick % A, J. Chem. Soc., 1931,3308 f1 K. Pilgram % A, J.
Heterocycl. Chem., 1974,11,813.,

A5 K& RAERSY PR XX) B (XXX) S H KBNS
ENREEHBIRTEDNER, RERTEDHE K. FERH
HARANRBAT I LR, EERNEIBEREMATHERLT, XH#E
ITE—P R, BB S WMRTEYREDRE.

ok, EERKPNREYPREFET NI RREHNATNS
TEBRERHEITT.

KBRS, TEME, &7 — M EE A b2 2 1D B (XIX)
B, DIR—AEE S MR OOOBI 000 L .

PR FEHAMLAEXERRER. ERUKNESYILEMR

EERERELENEREFENTERIBREANEWA B FIEBER
REREMBIERTT, Btk %R XXXD B (XXXXV)H1E
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f#ER (XXXI) 2R (XXXID) b2 (XXXIID)

® o o®, F ®oor/, T

y N y LA
\1J \J \LJ \1J
\ / N\

]
(R%), N\S/N (R4)p (R4)p N\O/N (R%),
HER (XXXIV) HER (XXXV)
®), ®),
S N S N
\ | / \ | / \ | / — \ (/]
(R), N/\SEN (R9), R NN (R,
HEA (XXXVI) R (XXXVID)
(R,
R N N RY RY% N N\ R
I\ [\ /\ ]\
S S S S
(R", R",
HER (XXXVII) HER (XXXIX)
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(R

(R"), (RY),
(R%), @\& (Ra)p j@\(@b‘%\
AN
\ S

2 (XXXXI)

R (XXXXID) 2R (XXXXIID)
15
Ne N (Re), (R"),
20 b2 2 (XXX X) R (XXXXV)

A% 3 (XXX B (XXXXV) £ 44 B & R F A6 5 2 (D B (XXX) #)

FHiEEEMAEENHEHIT. NZEFERXE—IEE, 208X
FERIE BB T R 7E £k & R B iE WO 00/46321 F1 WO 00/55927 .,

25 LA, XEeRRIP M IREESI W, H. A. M. Mullekom % A, Chem.
Eur. J., 1998,4,1235, %48 H 46 % 2 (XXXI) B (XXXXV) § £ # 3F
ARHEIARBFHTE, E34 45 L1R%HEJ R (XIX) M (XX) 2
(XXX), APBHERANREBNEINRERNETINEGR, HHE
TSIAERPEHREDF.
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BT EFHEAOMUZERAIDNSHERET, CEFHESEHE
TR EXRYBEEEFEL—MHHENTRAEREE LRER
RN, BIXT T RAESREHZWEREZ\R/DRLHEEHH
Hol. IFENEGHITHATTURIEERESUNES, TEER BB
(S

MEHHR 6 2l 40 MRETHF REWRERRKELGEET
FHEMEY, KA E8E SN ESFKER R BN

THAREMA 1,4-TFEE, 1,4-25, 1,4-809,10-B T, 1,6-5 2,7-
8 4,9-1, 3,9-BR 3,10-3k 2,7-8% 3,6-3F, 44-BEEE, 44"-=TFE,
4,4-"-1,1"WEE, 44-EH44"- K ZHBBEVFEHTEY.

MREZMREKEHAE LRI F R AMEK, HPXEI>EEM
W) EARKPARRIEFIERAEARNTERSZ RN,

BT AREHER (D fiZERX D MEHRTHESEREEN
THRRNEX RV ARSI EENERESYMAEEHNER. 1
EMESESBRNESY, BRESR, FR=MENERNLEES
W, BT, B, 8, &, EAHESY. IENEEYE ERENE
R=ZERN, HREHENE. £1K45 FEM OLEDs FHARXESR
YR FHII, 7 M. A. Baldo, S. Lamansky, P. E. Burrows, M. E.
Thompson, S. R. Forrest, Applied Physics Letters, 1999, 75, 4-6. MAXH
KTHZIELEYIAREYHRE. SENREHRBEERMEKRA
IR HiE DE 10109027.7. XL THEN THENREYHE
A, KHEREMEGURERERFRMW.,

RBIATKANESYRNE SR NRNES F Rk ER
(XXXXVDE|(XXXXIX)KIL &)
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[ (RY) R"), | (R"),]
A l | :
| N~ N F N #
M M
5 7 (YY)
H (XX) XX
R __£R1)m R3
u (R, 1, - -,
2 (XXXXVI) HER (XXXXVID)
_ — ~ - . _
0 JRY Ry, | |®Y (RY),
X | | AN |
| N—_| //N Z N //N y
t M | M
(YY) 7 (YY)
_ y _
H 3 R, XX 1 (XX)
15 e —2 = Rm_, LR o
2R (XXXXVI) R (XXXXIX)

20

25

30

xR, 5 R R ASH o A m g X FELZER(D
FQan;

M HRhEHIr

XX FA YR AH N A

YY SRHRRHRREARR, KX 0, S Se.

X B ARSI EHARE LRBREOIELNTFEF FiE DE
10109027.7, HASIEEARKAAFHISE,

ARANEEYEEELURFHREHEL —FEEEAMLE
ROEWHRGHEDS S —HER (D FHNEGRSRITHE.
MNEEEHAXBENAARERNEEARAKER, ERTEAER
RRBOUHER. RN, FraxdRmEREMBR C-C REE:
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(A)fEiid SUZUKI RE7¥E: i, oYM _BRsEE
RIATAEY), BUE AN o - R BRAT AW E b s dk, ZERMAGT
HEEEAAMBERNEZENEGTHRE. CEBRER T XMHPREM
BERNFEXEREY. CELAT —RIKB LR XH K&K
HITHTERTTFENREGY: ERXEHRNIHERT THS %
#k: (1)EP707.020, (ii)EP842.208, (iii)EP1.025.142, (iv)WO 00/53656,
MBS G HRHER. XLHENKERIENSESIAS KA RIFKHE
B4

(B)#Eid YAMAMOTO E&Hk: i, RFA-xWYERR
. WA BUEYAREETHST, WRFTE, CHELRAFM
HelhfFE, X208 RER T XMBRMEE KN4 FLHE
&Y. CEAT —RIINBUFBAXMRNBRETHZERSTE
MESY, ERRXEMRNHERTTIHISHEIE: (M. Ueda %
A ,Macromolecules, 1991,24,2694, (ii))T. Yamamoto % A ,
Macromolecules 1992,25,1214, (iii)T. Yamamoto % A, Synth. Met.
1995,69,529-31, (iv)T. Yamamoto % A, J. Organometallic Chem.
1992,428,223, (v)I. Colon % A, J. Poly. Sci. : Part A : Poly. Chem.
1990,28,367 , (vi)T.Yamamoto % A , Macromol. Chem. Phys.,
1997,198,341, XXMM KB ENSHFTIAL K RIER A,

(C)#id STILLE B&HiE: i, —Hufim g, &
TR B X AR- R B ER ERAT AR D Bk, ZERRME &1 T SR FE AR AL
MBERNFERNFETEE. CEHERTXMERBMNEE BT 41T
REY. BRIEEH SUZUKI B YAMAMOTO B&WFKIREE
Z . 81T STILLE B&RBH—FILER S YRR, B, W. Schorf
% A, J. Opt Soc. Am. B, 1998,15,889. STILLE % W [] 7] & It F1 % B i
FHEHRRNSGERMABEE: V. Farina, V. Krishnamurthy, W. J. Scott (4%
#)"The Stille Reaction", 1998, Verlag : Wiley, New York, N. Y. X
HNKMBERIEASESIALRHBIBERHEESR,
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e (BER) BRE, BERGHRNREESYLIN RN TS 55
k. BEBILEIFERPIRTHR. BEREBRRSY QL RBHITH
W, FART FEANMALYIIREURE FRERE L ELIAL
IR R N TS Y PLEDs F RN ASFEFRRKER. H
b, KA TFEBRSTUBEREYRH=EZWERFdG. THAL
VIMFERARUNER. SERNALTERERETE, K, BE
V2 RE BT UTRAEFERN T . EXHELT, FERREUHERE
S ESEENEEA S CTERIBRBR) MRELBR. 55—
WRRXHAE TR EEETHRWRE. b, #lin, AEFEEEHG
KIKEBR ARG YW BEE M. sbsh, HERsm, RAEF/ER
FBEMBRABIGT CO, HATHAIEE THRREEN T ZIE R
EHEZFNRR.

AixM 7 XIRBOH KR EW AT PLEDs. —ERAWMTFHE
MTERAT, FUENFTEERMEH T TREF R AHR:

*ER (B, BWEEEER, EoREKRLAER PET) AEHK
FRAR A R AITIR A (BIWE-BELY, 1TO) ; REMNHBEHEEE
BNHKGTRX#ITHENERE (B, EdXzmE) . EXHER
THREdHAE NI BEEEEBNERNESENEE, NnE
B ESHFEFERS AT RE.

CEFEKIAREY, Pl ANRERNERXRATEYRER T
BAMRARERBEMNRENL (FHR) H49. EFEIRANIESE
HEKEEY. THHRANKAREYIRARESZEN. BEY
BEERZENEEBLR, HEATEH, —KEELZM 10 F 1000nm,
3% M 20 F 500nm.

BT LAY, REFSRKARAREGYBER. X T2EXAEL
Rerasnft, EARNKEERZMARMBBEESEREHE.

AT ZBEK, FRUNREYELEM (WATURABRHERES
MEGYNEESY) BRTEANREBERREY S, RiETIE. BN
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BHEREYHM, AL PLED HFEN TFESMZAHARERTTE
Bk, FHHBNAERPESERLG THITZEE. EERERAHS
BB, FImEER, —HE, XFE, SESEHLESHRER, i
R (Bl —REke, WETEELT HBAE, #li NMP 5 DMF, B#
WERAFHIEF HiFE DE10111633.0 FHRMBFREY. LiRK%
AR DR EE AT IRAT, BERA AN, 5 aEd e
WA B B AR IR AT BORBEAT . B DA AR 1 O 2Ol R R O ik
17, BIanmESRENR], “FAERR], MAR E1R]%4E.

*MAFE, HETHBTREMELHIAXEREYE, il
BRI ENER, RACEHRMAT RN RS ik
1T. HAKBEFHEME, flw, TUAMESTFEREDEN=F%E
Wt &R E=ZLEEMRE (Alg) , RESENREESDH WE
MREATEYESE. HTEIESNRAERNREDEER U AIETF
5 5 2

*PEE RS ZRTTRLHEAK. EERAESHIE#ITZT
RIS KA X, fln, @il AZRTTREE BT S8 7R (8
B BMERE#T. TULHERENMARKISEE LSBT RER
WMHAHE T#AT. KRTEDIRENER, PlUEERE. BEtE&BM f #
# & B Ca, Mg, Sr, Ba, Yb, Sm, 548, HEESEBHNEESHREHES
AEMERNEELEWBRERER. £ EEWNERS, BTl
PEE AN S TIEDIRMER, Bl Ag. HIREEEBEHNELRF
B (Fltn, LiF %) #AZNEBMAHREYRELEFRFNEZ .
FA A% 8 % M R FE M 10 2] 10000nm, 4Li% M 20 ) 1000nm.

*XF T RAEFH PLEDs B0 Bon280E B AT E B AT 18 41
BHREREREF.

wm Epri, A K K RS E & 1E K LU A 77 A7 19 PLED
BE BN AR A HEBUR O R

ATHEKHAKBE R, BBRSME AT UAENR PLED F14EAHHE
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HE. RiE “EER” RIBERMES KRR &MT % K6/
REHEN/SHAEEFHIRFN/ERIR (BN EREFED
B .

b4 R AR T ARPKEREWE PLED FHNA, HHE
T A BUR M BRI

FRPAFAFRGETRE -HNELEELEERN PLED, KT ED—
BEEESHFARVAKN-—MREZHRSY . BHEFAWTNEEE
/BB BEM/EE TR

PLED AE, Bl B3HRAEBRETHE, HlIWERT, XFHEF
BR, ZERELEEESRSR, F5, URMELHBERSET.

EARARHBHFENTHMNLESNS, SERANREYHRELRY
BAYHIES YA PLEDs AN K B/ 28 BN AT T4 R 1K
W, BARXMEH T ZEAER, BRASNEERARESHEITHE
BIERSBHBEATHETURNAEARANREYERENBRTRET
LT HAANAE, FlATFEIERBER (0-IC) FHIaMRGEE
(OFETs) , AHLEEREE (OTFTs) , AHLKFHAEHEH (0-SCs)
HAENBEZHRE (O-¥X) , XENBRAT —ENA. ARWAET
0T B SE AT U6 B 9 R LB R

o A: BRUERAK:

Al: %X (D Bissk (BHEY)D

ST MU/M2: #14& 2,7-21R-2,3.6",7-THQ-FETHEIE -
236, 7-He-FETEHE)R _%-2,7- "MK Z _FEE

% 3,3,4,4-JUQ-FAETHE)BX
229.405g(696.6mmol) B 3,4- — (2- B £ T & #)-1- B ¥,
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215g(731mmol)3,4- — (- B HE T A E )X W E M 202.1g(1.462mol) £
K,CO, &% 7 800ml FI B 800ml MK+, REYA N, RAMILLE
1 NI, BEEER PR A& T A 1.74g(1.505mmol) )
Pd(PPh,),. B, BREEHNEEYERSFENEFHETEIRE 7 I8,

5 BIZIERE. WG, B 500ml 1%/ NaCN iRIEBHAFIAE. 78S
H, BHAHAKELE, B Na,S0, TH, HEREZERNEER. 4%
339g(679.7mmol, 98%)RIEkiFEH, R 'H NMR, AEH 97%, F
EERATREMRE. |

10 "HNMR (CDCls, 500 MHz): 7.05 (s, 2 H, H2/H2'); 7.04 (d, 2 H, H6/H6’, J = 8.5); 6.91
(d, 2H, H5/H5', J = 8.6); 3.94-3.77 (m, 8H, OCH,); 1.98-1.82 (m, 4H, H-C); 1.68-
1.58 (m, 4H, CHy); 1.39-1.25 (m, 4H, CHy); 1.07-0.93 (m, 24 H, 8 x CHa).

&% 2-11-4,53"4"-J0(2-FET EE)BRE
15 339g(679.7) mmol #] 3,3',4,4'- V0 (2-FE T EE)BFE T 800ml HY
ZBZEET . 120.98g(679.7Tmmo)f) N-iRT Bt ik UL & & B &
15 e R EP S EEENLGTMAN, BEAGT, ®A7 0-5C.
BERERERPHESBEENFHETEENAINZEHEZRTRHIHR
4 /NEF. MDA 500ml B Z R ZBESA 300ml UK, HAHEDE, FIRA
20 100ml HZ B ZERBUKAER IR, &FMBANMEAKESE 2 R, 8K
50ml, F§ MgSo0, Ti#. FABMNMELIEREE, ACkREL. ZKRE
FIRE 361.2(625.3mmol,92%) K] 2-iR-4,5,3'4-T0(2-FET A E)KE
B,
"H NMR (CDCl3, 500 MHz): 7.10 (s, 1 H, H6); 6.93 (d, 1 H, H6', J = 1.3 Hz); 6.88 (s,
25 1H, H3); 6.87 (d, 1H, H5', J = 1.4 Hz); 6.38 (s, 1H, H2"); 3.92-3.73 (m, 8H, OCH,);
1.98-1.84 (m, 4H, H-C); 1.68-1.54 (m, 4H, CHy); 1.37-1.25 (m, 4H, CH,); 1.08-0.91
(m, 24 H, 8 x CH3).

30 #1%& 2,7-Z1R-2'3,67-HQ-FETERE)R =% (MD
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360g(623.2 mmol) ] 2-1R-4,53' 4-TQ2-BETHE)VREEXRTF
400ml ZX1@H) THF. 15.59g £1(641.89 mmol, 1.03eq)iI4% /8 Fi/> &1
MR N, FEMSRGETMARNSE, FEMMFEMABT THF §
10% Bt E . REFHEMAL RO ER, MAERHELERNE
EYEBRIRARAS#E—S R (1 /M) . BEWALERRE 2 /D,
SR JE A 100ml ZE48HY) THF.

¥ F 800ml Z&78 THF /) 210.64g(623.2 mmol)f] 2,7- iR %j-9-
8 E WA EE 0C. 7 0-5CE M MA Grignard IR B BERT. B
JEIREPER 90 54

AHBERE, 755ml FIUKKF 41.7ml £ HC1 GRIE 37%)HES
VAR RNBESY, BMREEYHAE 30 4. H5%H NaHCO, ¥
B(2X30 m)IFEELEANAE, REHAKEX100 m)iBeEHHE, AR
TR, EREERBLER. 4 530g MRiEEME, LEH#TT
— SR MY .

ZME 1250ml B Z R 18.5ml FIIREBMR N, ERSFENE
HTFMABBE. 10 9405, A 200ml BZB. F/AKRE, BEY
ARBIER, FUEMEGHIERE, H54H 200ml ZBRER, REH
200ml RKIEWEHERMEFEFTTIE. BEHAPERE, ETREAA
40CT IR B A F 2- T B E 45 & PT IR o = 4 329.7g(402.7 mmol, 64%)
9 2,7-73R-2'36'7-lHQ2-FETEE)E =%, AL EEE, RiE HPLC
(Zorbax SB-C18 3.5u m, 4.6 X75mm, 90% F E%/10% THF, 1ml/min, UV
2% 230-330 nm)K W, HAEF>99.8%.

'H NMR (CDCls, 400 MHz): 7.64 (d, 2 H, H4/5, J = 8.0 Hz); 7.47 (dd, 2 H, H3/8, J =
8.0, 1.9 Hz); 7.19 (d, 2H, H1/8, J ~ 1.5 Hz); 6.85 (s, 2H, H4'/5"); 6.12 (s, 2H, H1'/8%);
3.97-3.83 (m, 4H, 2 x OCHy); 3.58-3.45 (m, 4H, 2 x OCHy); 2.02-1.89 (m, 2H, H-C);
1.80-1.70 (m, 2H, H-C); 1.68-1.59 (m, 2H, CH); 1.53-1.42 (m, 2H, CH,); 1.39-1.26
(m, 2H, CHy); 1.22-1.10 (m, 2H, CH,); 1.08 (d, 6H, 2 x CH3, J = 6.7 Hz); 0.95 (ot, 6H,
2xCHj, J=7.4 Hz); 0.93 (d, 6H, 2 x CH3, J = 6.9 Hz); 0.86 (¢, 6H, 2 x CH3, J=74
Hz).
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#4236, 7-DU (2-FH & T A 2E)IE =% -2,7- “ IR K Z — BB (M2)

150g(183mmol)f] 2,7-—iR-2",36'7-TNQ-FETEEE _HET
500ml Z%% THF. 11.2g K(458mmol) I8 B HE A EN &4 TAD
BEES, MANAIFSE SHHRHEWHRIESE. Grignard RMNITH
B, BTHEZRBEMA, WMAKNERFLEFNESHE. MATEKE,
BEWEIFE B 3 /M, RERANIER.

47.6g(458mmol,51.2ml) = F EFHEEER ¥ T 300ml K THF, B/
VWA HIF-78°C. PEFEEMMA Grignard ¥, MAREERHLE
BEAME-60C. BIEFBMBEFELH, H5 250ml LB ZERE
BE S NN 600g BIVK/K AN 15ml IR 4G H,S0,, BEVBH: 1 P, K
F A 300ml (1 2 Z.ESIREL, FIMLA NaCL WBUIE R & F A AR,
F Na,SO, T4, FERELKHTEK.

Z B &% T 600ml & 45, I 31.7m1(563mmol) ] Z —FE A1 1.5ml
HIRBE RS, BAWAEKD EHS LERRES 10 M. BREEFHFTE
F¥EF . 75 60ml KF 540ml MZ_EBHRREYPBREXLEY R, R
JEHLFE 1 /DET.

TEEEY, AFENTERBERKY . K Z2WHE&F T 500ml
f R R T &R IR 3 Mit. BEYBEBELRK, BEEE, AT
ER-TEBE. FEARIELE 500ml B ERT EBIFER 2 e .
BEYHELR, EHEE, ARENTERER. EREEGTT
#, FP=4 85.73g(107.1mmol, 58%)HJ 2,36 7-TH(2-F&E T HE)R—
B-2,7-— W Z —iEls, A BE B4, R¥E HPLC (Zorbax SB-CI18
3.5um, 4.6X75mm, 98%ZfE/2%Z &, 1ml/min, UV £ #ll 230-330
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nm), ZEE>99.8%.

4 NMR (CDCls, 400 MHz): 7.56 (d, 2 R, H4/5, J = 7.4 Hz); 7.82(d, 2 H, H3/6,J =
7.6 Hz); 7.20 (s, 2H, H1/8); 7.17 (s, 2H, H4'/5'); 6.07 (br. s, ZH, H1'/8'); 4.27 (s, 8H,
5 7,—f );3.97-3.85 (m, 4H, 2 x OCHy); 3.53-3.38 (m, 4H, 2 x OCHy); 2.00~
1.89 (m, 2H, C-HY; 1.92-1.60 (m, 4H, C-H, CHy); 1.48-1.38 (m, 2H, CH,); 1.35-1.27
(m, 2H, CHy); 1.17-1.07 (m, 2H, CHz); 1.07 (d, BH, 2 X CH,, J = 6.7 Hz); 0.97 (t, 6H,
2 x CHa, J = 7.5 Hz); 0.93 (d, 6H, 2 x CHy, J = 6.7 Hz); 0.82 (t, 6H, 2 x CH3, J = 7.4

Hz).

10
H % 2,7-ZIR-2,7-Z T BB H(M3)
200g(579.1mmol) ] 2-iR-4,4'-Z - T ZEK K (Z AL &P 81 & ik
F Org. Prep. Proced. Int. 1983,15,271 F1 J. Org. Chem. 1979, 44, 3037)¥&
T 400ml 18 THF. ¥ 14.55g £9(598.5mmol) K1 EE & F /b & R Bl SR 44
15 IMARNAS. EREMAIFMAET THF F8 SUHIREME . REFF
WiE, BEKAMA, MAERHELERNESY S ERENAE—
S (1 AN o BEWHLERR 2 S, RENBIREBSESE SN
Wik, WRAEE 0°C, FIRHI#H:, 195.75g(579.1 mmol)7E 11 THF
B 2,7- IR YT -9-BTE 40 YA ETEMA . BEKE, BEWERK 90
20 . WiZIBEYEIN 1800g UK 45ml BIIRERER, WMIHE B KA,
£ 30ml FIMAT NaHCO, (2 X30 m)iFHRFEHHEHIK, RESE
KH 100ml KIEWRFENAERHIK, ARBRHTHE, HR. 4% 3798 @
HiFfm, THBEHITT-SHRMN.

25 %5 800ml M Z A 9.0ml MIRBMAERSFENEHET In#
W, WANE, BEYAH, JEByiEmEE, H548H 200ml
W ZERIEYE, MR 300ml HIKIESE. EERPRIE, SEHTR
A 1,4 —BRELEERHIK. £ R0CHRETE, 74 229g(390.5mmol,
67%) K 2,7-"R-27-—-RTEE =, HEEEME, BE HPLC
30 (Zorbax SB-C18 3.5u m, 4.6 X 75mm, 80% M B£/10% THF/5% K,
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Iml/min, UV 0188 290-320 nm)# M, HAF>99.8%.

"H NMR (CDCl3, 400 MHzZ): 7.70 (dd, 2 H, H4/5, J = 8.1, 0.6 Hz): 7.67 (d, 2 H, H4"/5"
J = 8.1 Hz), 7.48 (dd, 2H, H3/H6, J = 8.3, 1.8 Hz); 7.41 (dd, 2H, H3/HE', J =8.1, 1.6
Hz); 6.83 (d, 2H, H1/8, J = 1.6 Hz); 6.62 (d, 2H, H1/8", J = 1.3 Hz); 1.18 (s, 18 H, #( =
TH#).

B 27-Z-TE2T-Z(EREFRERE)R Y
50g(85.2mmol) 1 2,7-=-2,7-Z-R T HR_H & T 400ml 9E3
10 M THF, WWAHE-78°C. MEPZEHEMA 85.2ml(213mmol) T
(] 2.5M DA, EXEETHAREY 1 M8, 7 SOml &R THF
il 23.14g(213mmol 27Tml) &k = T PR IR IR MA BED
A B R. REREIA 400ml BIvKKH Tml KRR, KAH
f 30ml MZBZEMRK. S LENMESE 100ml KZBRIEES,
15 SR 100ml §9 N2HCO, WA NH=ZR. AR BT REHE
BEER, BAMGL120f ZMZEEELR. 7L 41.82g(73.0 mmol,
86%)i 2.,7-Z-RT &2, - Z(EREFERE)E 7 [ A,
'H NMR £, H4AE>99.8.

"H NMR (CDCl3, 400 MHz): 7.83 (dd, 2 H, H4/5, J = 8.1, 0.7 Hz); 7.72 (d, 2 H, H4'/5,

J = 8.0 Hz); 7.51 (dd, 2H, H3/H6, J = 7.5, 1.3 Hz); 7.37 (dd, 2H, H3/HE', J = 8.0, 1.6

Hz): 6.79 (d, 2H, H1/8, J = 1.6 Hz); 6.72 (d, 2H, H1'/8", J = 1.3 Hz); 1.13 (s, 18 H,
H-T2); 0.09 (s, 18 H, CHy-Si).

20

25 s 2 7= AT BB %-2,7- Z W Z — B EE(M4)
30.0g(52.3mmol)f 2',7'- Z-WT £-2.7-=(= B 3 R R e 2 ) MR —
WEARSEGETHT 100ml HTHREFK, %i@i&?‘%iﬂﬂ—n‘c#—%
39.3g(157mmol,3 eq,14.8 m)KI=RLMES . REVMHIZRT
®, 554 100ml M-EFERES, KRFHA 500ml i7K/40gNaOH.
30 ERETREAAGHE. NEHT 150m KRG, 5.10.1ml
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(162.9mmol) ) Z —EEF 0.2ml #) H,SO, /R & F BV 5 ot BT
LR AR A R B B R ES & 754 T 20.1g(35.4mmol,67%)

B 2,7- - T EER T %-2,7- IR Z —EER, A X EE %, 'THNMR
R, HaEE>99% .

’ "H NMR (CDCls, 400 MHz): 7.90 (dd, 2 H, H4/5, J = 8.1, 0.7 Hz); 7.84 (dd, 2 H,
H4'/5’, J =7.5, 1.0 Hz); 7.66 (d, 2H, H3/H6, J = 8.0 Hz); 7.33 (dd, 2H, H3/H6', J =
8.0, 2.0 Hz); 7.17 (br. s, 2H, H1/8); 6.57 (d, 2H, H1"/8", J = 1.6 Hz); 4.26 (s, 8H,
ZEEEE ) 1.13 (s, 18 H, |-T% ),
10
A2: HER QD BRTHEBEE ()
T M5/M6: #l& 2,7-"R-9-(2,5-Z FHEKIF)-9-[4-(3,7- Z F £ ¥
S FE ) AR B RS
i) % 2,7-TiR-9-Q2,5- — HEFER)H-9- B
15 i) & 2,7-2iR-9-(2,5- T EFEK)-9-4-REXE)Y
iii) #l& 2,7-2R-9-2,5- ZHEXKE)-9-4-G3,7-“HFEFEE)XE
£ 1% (M5)

iv) 2,7-2iR-9-(2,5- = FHEFEE)-9-[4-B,7- Z—FEFERE)EE]Y
#) Grignard R N BB 9-(4-(3,7- — R HEFE F)FEH)-9-2,5- — FEXRIE)
20 75-2,7- WK — (Z—8) EE(MS6).
1X L0 B 4k 1 1) % F5 38 T W000/22026

S M7/MS: Hl % 2,7-TiR-9-(2,5'-Z R FE)-9-[3"4"-Z(2-
AT 3R 15 A R ) — R e
25 & 2,7-Z1R-9-(2\,5-Z R EEE)-9-3"4"-Z“REFH)Y
99.17g(900.6mmol) K JLZ By #1 200.0g(450.3mmol) ) 2,7-— iR -9-
Q,5-ZHRERE)I-BEHGET 700ml HFE, SEZEDMAZ 60
CT. A 2.39g(22.5mmol,1.96ml) i 3-HEFRBJS, 81.7ml KK
H,S0,(150.4g,1533mmol)7E 25 4PN BB EWMA, A#E—Fm#H.
30 BIFBE 60-65CHF 2 Art. AREHM TN EEITRNE &, &
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#RF 500ml 9 2.5 Z. 883+ 1200ml R FT Na,CO, EBHPE. KL
B, A Na,CO, S HHLA, HEIAFEILEE. FKA 200ml
RIKESEVHEBER, REEREKREN EHITER. NHCHKR/ZR
ZEEST R AMHITES K. &4 201.2g(375.2mmol,83%) ) 2,7-Z ¥R -9-
(2',5-TREER)-G"4-ZEEEXE)Y, AELERAE, 'H NMR &
o, HARE>99%.

"H NMR (d6-DMSO, 500 MHz): 8.87 (br. s, 2 H, 2 x OH); 7.90 (d, 2 H, H4/H5, J = 8.1
Hz); 7.59 (dd, 2 H, H3/H6, J = 8.0, 1.6 Hz); 7.41 (d, 2 H, H1, H8, J = 1.5 Hz); 6.96-
6.94 (m, 2H, H5', HE"); 6.89 (br. s, 1H, HE'); 6.64 (d, 1H, H3", J = 8.3 Hz): 6.56 (d,
1H, H6", J = 2.3 Hz); 6.43 (dd, 1H, H4", J = 8.3, 2.3 Hz); 2.16 (s, 3H, CHs 7E C5")
1.42 (br. s, 3H, CH, 7£ C2).

H1& 27-TH-9-2,5 - FREFEHE)-9-[3 4 Q- FETEHE)EEY
(M7)

76.1g(550mmol,2.2eq) 2 W B BRI BFE 270ml TR _F &
FEERE. Z218MmA 134.1g(250mmol)f 2,7-Z¥R-9-(2,5-— B EFH)-9-
(3, 4-ZREFFE)-T, HE 20 FHANERMA 154.6g(600mmol,2.4eq)
B 1-FRBBAE2-FET . BEWAE 85T 18 it. FHIhin
A 25.5g BIBRERAFAN 51.6g(200mmol)iYy 1-FA KB & E-2-FHE T i,
BEYHEMH 30 M. RMBEAYAE, JIEK=YRARIERN S K
ST, FACKE. S 200ml HZEREABREE 4 KHT
B, B 1 4-ZBRELET4E 169.3g(197.6mmol,79%)#] 2,7- —iR-9-
(2,5-"EHEFERE)9-[3"4"-Z(2 FETEE)EEIGM?7), AXLAH

1%
"H NMR (CDCl3, 500 MHz): 7.56 (2 H, H4/H5, J = 8.3 Hz); 7.46 (d, 2 H, H3/H6, J =
8.1 Hz); 7.55-7.35 (br. m, 2 H, H1/H8); 6.98 and 6.93 (2 x d, each 1H, H3/H4', J =
7.5 Hz), 6.94 (br. s, 1H, HE'); 6.84 (d, 1H, H2", J = 2.3), 6.65 (d, 1H, H5", J=8.3
Hz); 6.52 (dd, 1H, H6", J = 8.3 2.3 Hz); 3.8-3.6 (m, 4H, OCHy); 2.21 (s, 3H, CHz on
C5'); 1.90-1.77 (m, 2H, H-C); 1.60-1.48 (m, 2H, CHy); 1.47 (br. s, 3H, CH; on
C2'):1.30-1.18 (m, 2H, CHg); 1.01-0.88 (m, 12 H, 4 x CHj).
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B 2-HBEE) 9-B"4"-ZQ-FETHE)EHE)-9-2,5-ZFEXK
5 )% -2,7- R Bs(MB)
92.0g(136mmol) i 2,7- ZiR-9-[3"4"-Z(2-FE T HE)FHE]-9-
(2',5-—BEEFE)VHET 250ml # THF. 6.96g(286mmol)#] Mg HNA
RIS, MA—FIF R 10% BHEEMEER. RNFFHRE, +
NI AR FEIMAFIKKBER, BEWER RS 3 N
10
76.0g(408mmol,83.4m) I F A E 2- NS EWEREE T 200ml &
THF, REBERAHF-70C. E£—/PRZFIMA Grignard BFH,
RIGEE-TOCHBIREY 3 /ME, FHAELIR.

15 HEEET, EMABTF 250 ml /KH 65.34g(62.3 ml,1088mmol) L
B, RIS 200ml 1 Z B 285 . A 100ml RI/KTELE B HLAE, A MgSO,
FRABERBRBNLEER. =4 892 MHEFYRAECH/RRNE
EaE . P4 82.68(107.2 mmol,78 %)HIE &, R#E 'H NMR 1 HPLC
(Zorbax SB-C18 3. Sum, 4.6 X 75mm, 98% Z f§/2%AEE, 1ml/min, UV

20 9 230-330 nm) & EE>99.8%.

"H NMR (CDCls, 500 MHz): 7.92-7.63 (m, 6 H, H-%  );7.08 (d, 1 H, H2", J =

2.4);7.05 (br. s, 1H, H6"), 6.95 and 6.86 (2 x d, each 1H, H3'/H4’, J = 7.7), 6.60-6.54

(m, 2H, H5", H6"); 3.8-3.6 (M, 4H, OCH,); 2.23 (s, 3H, CHs-C5'); 1.94-1.77 (m, 2H,

C-H); 1.59-1.48 (m, 2H, CHy); 1.31 (br. s, 3H, CHs on C2');1.28-1.18 (m, 2H, CHa);
25 1.00-0.85 (m, 12 H, 4 x CHs).

G M14/M15: &% 2,7-28-99-=-(2-Z K S &) 5 M AR =

T B i
30 2,7-"¥8-9,9-Z-Q-ZE T E)FHM14)F 9,9-=-2-ZEE)Y -
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2,7- B B — Z BE ER (M1 5) B #ll % #5318 T WO 00/22027.

A3: ERADB(V) (SFHERE, K EATEYRI S ERERE)
T 4K

S % N N-ZHE-NN-Z@-HUT EEE)B KRR

30.79g(91.53 mmol)i N,N'- K FEBLF 1 42.92g(201.4mmol) ]
1-8-4- BT HEFEE N, FERELETHET 600ml HERBEREF, HFE
MR A TR AT . ARG 740.4mg(3.66mmol) ] 3-48 B R E Bk
412.2mg(1.83 mmol)f] Z B 4L 22.75g(236.5mmol) ] NaOtBu. &¥FY)
7E 90°Cn#A 1 /AT,

AHBERE, BIRIEEHTEBERKUTE, H 400mll1%HK
W NaCN Wl . KA 200ml B Z8 ZERIUKHEBK, &
B VAME XA 100ml BAKERFE K. B NaySO, THRENM, H
RHEERBEEN. FENEGH ORI TR R IBES . ™
£ 28.98g(48.2mmol,53%)HI N, N-ZHF-N, N-Z(4-H T FH)FEHEEKE
Bk, AT EEE, #3E HPLC (Zorbax SB-C18 3. 5um, 4.6 X 75mm, 85%
F %/10% THF/5%7K, 1 ml/min, UV ¥l 280-380 nm), 4> 99.9%.

'H NMR (CDCl, + N,H, H,0, 500 MHz): 7.43 (d ¥ FS, 4H, H-75
#,J=87Hz);7.32-7.21 (m, 8H, H-F&J&) ; 7.13-7.08 (m, 8H, H- 5 &
%)) ; 7.04 (d ® FS, 4H, H-75 & K), J = 8.6 Hz) ; 7.01-6.96 (m, 2H, H-77
FE)) ; 1.32 (s, 18H, H-T ).

#% NN-ZEE-NN-"(4- FEER)BREK

KR KA TS B B %, 10g(29.72 mmol)) N, N'-— K FLEX
F M, 12.23g(65.4mmol)i] 1-R-4-FEHKXE 362mg(1.19mmol)i] 3-4%
FAE RS, 7.43g(77.4 mmol)i¥] NaOtBu 1 132mg(0.58mmol) K] ZFRHE
£ 200ml MREREPRMN, BTRUMNES, NCRESR, ™4E
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12.7g(73%)#) [E 4%, #2#E HPLC(Zorbax SB-C18 3.5um, 4.6 X75mm,
85% FF B2 /10%THF/5%7K , 1ml/min,UV ¥l 280-380 nm), 4>
99.8%.

'H NMR(CDCl,+N,H,-H,0, 500 MHz): 7.41 (d 1 FS, 4H, H-J5 %, J
= 8.7 Hz); 7.25-7.20(m, 4H, H-F5#); 7.12-7.05 (m, 12H, H-3F&);
6.98-6.92 (m, 2H, H-35 }%); 6.85 (d #1 FS, 4H, H-75 &, J = 8.6 Hz); 3.81 (s,
6H, OCH;).

H1 % N, N'-(4-¥RFEH)-N,N'- = (4-8U T 3 K F) B K R (M9)

10.57g(17.59mmol)f) N,N'-"ZH-N, N-Z(4-5 T FE)BRF R E
F 100ml WEHH, MA—BKEH. AHB 0C. 7 15 53BN ETH
A 6.26g(35.18mmol,2eq) ] N-IRRPKHAB T L. EXZEETREY
SkeEBiRE 20 Sréb. AR IEERTEBERKTIE, H 100ml ©HM
Na,SO, W YE % Bk . F 100ml MR IRBUKM, & IFKFIHER
Fi 100ml FIKBER B IR B MgSO, TRAVIMH. EBRER, HLRL
FeE 4 &, P4 10.45g(13.8mmol,78%) 1 N,N'-— (4-7R K ZE)-N,N'-— (4
BT HREBEERE, L BE A, BIE HPLC (Zorbax SB-C18 3.5um, 4.6
X 75mm,85% FREZ/10% THF/5%JK, 1ml/min, UV £rifll 280-380 nm),
H 4 fE>99.8%.

'H NMR(CDCL+N,H,*H,0,500MHz): 7.43 (d # FS, 4H, H-5 &
#%,J=8.7Hz); 7.32(d A FS, 4H, H-5 &K, J=8.7 Hz); 7.28 (d Ml FS,
4H, H-F5 &K, J = 8.7 Hz); 7.09 (d 1 FS, 4H, H-75 &%, ] = 8.7 Hz); 7.03
(d 1 FS, 4H, H-F &}k J=8.7Hz); 6.97 (d M FS, 4H, H- 5 &FIK, 1 = 8.7
Hz); 1.32 (s, 18H,H T ).

H14% N,N- " (4-1R K )-N,N'- = (4- F E ZEF ) B K iR (M10)
XFHAEM LEEE KB FE, BET 350m &8

12.6g(22.96mmol)N,N- — HEHE NN-“ - FEEXE)BKERS
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10.62g(59.7mmol,2eq) ) N-IRARIXHABM TR RN H R B LR LEES
fmo P4 9.81g(13.9mmol,60%)H N,N'-—(4-IR FH)-NN-—(4-FHE
33 ) B Mg, 4 A E 45 M10, #24% HPLC (Zorbax SB-C18 3.5, 1 m, 4.6
X 75mm, 85% B K¥/10%THF/5%7K,1ml/min,UV ¥l 280-380nm)ty A,

5 HAE>99.5%.

'H NMR(CDCL+N,H, * H,0, 500MHz): 7.40(d f1 FS, 4H, H-5 &
j%,J =9.0Hz); 7.30(d 1 FS, 4H, H-5 &%, J=9.0 Hz); 7.07 #1 7.05 (2
X d # FS,5# 4H, H-5 &Ik, I~8 Hz); 6.92 (d 1 FS, 4H, H-F &K, 1=8.
10 7 Hz); 6.85 (d ¥ FS, 4H, H-5 &%, J = 8.7 Hz) ; 3.80 (s, 6 H, OCH;).

& 4,4- "R =ZFEMIL)
ZE YR A LR T DE19.981.010.

15 Ad: 2R (VD EI(XXXXV)E TR &8k

H & 4,7- TR EFH[1,2,518 ZM12)
ZE YR $] & #iR T J. Heterocycl.Chem.1970,629-633

20 & 4,7- A HKMEE (furazone) (M13)
ZAL S 4] & HAR T J. Chem. Soc. 1931,3308-3311.

HTEFOME, MAHET SRNEFNEHNRERNT.
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95t 538 857
B Q‘O e L’o ) Q‘O a’.;) o Q.O e

M35
/7/\
QeyTY OQ A 5
G0 S L
10 M7 M8

; 5D
T T DO
15 g | io?:e

M9 MI10 Ml1
v 9 : o
By—z:ﬁ—ar Br—z:g—sr C;.‘E Q.O Bl.oj
20
M13 M14
HEradEdRunyEd 4, Sm LR S % 0TS &
#o. XEHBEMEMT:
25
H,,%, 0.0 CgHm Q‘Q NPh, '87
(D Q'Q -0
30

47



02807198. 0 oM P E36/40m

N

o 0.0 o’\<\ —_ )\ e e )\ © OMe
VA s s aVow ~

MeO

5
M19 M20 M21
®
10
[
Y
M22
15
B #4: HIZEREY
SEREB] P1: S0mol%f 2,7-—#]-2',3.6,7-T0Q-FHETHE)E—
7 (M1), 40 mol%f] 2,7-_{R-9-(2',5'- — B FEFEF)-9-[3"4"-—(2-F &
TEE)EE I MT)F 10mol% B N, N'-—(4-17)F F-NN'-Z (4-§-T %)
20 FEBERM)E L Yamamoto BEHITHEBE EW P

25ml B EFEBRA 80ml R EEES TIN#AEF 80°C, FHin

A 1.53g(5.57mmol)iJ Ni(COD), F1 0.87g(5.57mmol)y 2,2"-BEMLBE. 30

SEE, BEMA 0.379g(3.51mmol,0.43mN) A 1,5-FRF ZJE, KREM

25 ABT 20ml FHEHE 0.990g(1.21mmol)K) 2,7-—iR-2',3,6',7-T0(2-F &

TEEME—F, 0.652g(0.968mmol)K] 2,7-—R-9-(2',5'-= FE HKH)-9-

[3"4"-ZQR-FETEHI)EEIZM 0.183g(0.242mmol) ] N,N'-=(4-1R)
FENN-Z@G-HTE)EEBERBHR. 144 MSE, RHARED,

IMAET VB H Sml 38, KNMREWHH 15 44 A 50ml £

30 45, BEYHH 15 04F. KA 100ml SM K HC1 Se B HLHEM X,
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HF 100ml FIEF NaHCO, ¥R BEH — K. WIAE 450ml ) BE T
W, BERELEREEREY. KA 100ml ) THF/150ml FEEHIT
FEBIR. F=4 0.90g(63%) AL RKEAREY Pl.

'H NMR(CDCl,): 7.8-7.7 (m, 1 H, #&); 7.7-7.1(m,10.7 H,%j, 4%,
TAD); 6.6 (br. s, 0.8H,%j), 6.21 (m, 1H, 1%);4.0-3.4 (3Xm, 5.6 H, OCH,),
2.16 (s, 1.2 H, CH;); 1.9-0.7 (m, %t H, G 1.30 BH-T ).

GPC: THF; 1 ml/min, Plgel0 1 m Mixed-B 2X300X 7.5 mm?, 35
C, RI##ll: Mw = 180000 g/mol, Mn = 79000 g/mol.

LB P2: 24,356 7-TQ-FETEE)ME _5-2,7-“HRL &%
BE(M2), 2,7-"iR-9-(2,5-ZHEEFKIH)-9-[3"4"-Z(2-FRT A E)FH]
HMT)F1 12.5mol% ) NN-"(4-IRFEFHE)-NN-"4-B T EEXZE) =X
F2(MO)) 2. — B2 Fis il i Suzuki R KL (RE4 P2) .

5.0740g(7.500mmol) ] 2,7- —R-9-(2',5'- = B FE H)-9-[3",4"-(2-
RETEEZER]Z, 8.0065g(10.00mmol)f) 2,36, 7-TUQR-FETH
E)E —H-2,7- BRI 2 —BEEE, 1.8966g(2.500mmol)] N,N'-—(4-
RAEE)-NN-Z@-RTEEE)BREK, 9.67g(42mmol)H] K,;PO, H,0,
30ml A, 15ml 7K1 0.25ml B ZEFE R N, BSREWHITE
RS 30 8. ERPESAEENEZETHESINA 175mg(0.15mmol)
) Pd(PPhy),. BEMAEESRY TEEMER), THHEE 87TCHIK
AR, 4 RE, BSMA 030g i 2,36, 7-lQ-FETEE)
W8 %7-2,7- RN Z —FElE. #H—2 I 6 DS, A 0.3ml
R, BEYWEER 3 /D

A 200ml R EHBERNEBR, 7/ 200ml §) 2% KE R NaCN

KBEBPRE 3 P, XERIERN, BEYEHLE. A HO0 BEEFN
M, @A 800ml K ZEBIEREY. £ 40CEESYEHET 200ml £
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THF1 /MNEF, SR\ 250ml B MeOH #ATITEE, WIE&KME TR IFT1H.
B IRPTIELE 200m] f) THF/250ml i FEEAH, REdE, TRIEE.
74 10.03g(16.7mmol,84 %) IR &Y P2, AHIREEE A

5 'H NMR(CDCl,): 7.8-7.7 (m, 1 H, 48); 7.7-7.1 (m, 10.75 H,%j, &,
TAD); 6.6 (br. s, 0.75H,%7), 6.21 (m, 1H, 4&); 4.0-3.4 (3Xm, 5.5 H,
OCH,), 2.16 (s, 1.125 H, CH,); 1.9-0.7 (m, i3 H,/BHE7E 1.30 FIRT
).

10 GPC: THF; 1ml/min, Plgel 101 m Mixed-B 2X300X 7.5 mm?, 35
C,RI¥M: Mw=67000g/mol, Mn =29000g/mol.

HERSYREI LT ERUT LXK PLA P2 735, LT
FIETR. KENELUREEY (BHRASELEXOMRTTRELF
15 RADWE T, RELSEHEW R BEHE. BMNMEUBRERT.
i X RS Y PLEDs FRWILNA . PLEDs #l&KTELRT
R, S C PRFEATHR.

BEEMREHE (A%, JEMNEH) LERERT.
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#4r C: LEDs AL E:

LEDs (@i FTHMFEBAFE#ITES. RERENEZHE (FlWE
EYRIRERNREPREDENBRERER) FEENEMER. TH
iR LEDs ABE RS, B, ZEJE/ITO/PEDOT/IEEW/IBHK.

PEDOT A EBEW iTEY .

AR, KAEH %A LED K% H 5!

ITO MATKIZER (B0, IHBZFFY, PET B BIYIH&EXD
B, RAKENBERSBEBFEBERBTER (Fla, B2, #
Lk, RNED .

¥EfEEESRBWREIT TR, REETERIT. EHESY
BAE, ENRESETFEBELEKRSA 20 44, FIAENESYN
B GEEBBIKEHRN 4-25mg/ml, PIWERER, §F. ZFF: K
O (4: 1) BB , REVELIHBAEZRETER. RIEASRKER
&4, B S0-70CHFH—ENBEMIE. REVTEERE, W
Wi Sem B uEREE, RARKERASRUAFEZRM (4000
—6000) . BAEEBEHSEEENKRY 50 B 300nm. FHEREY,
1% ¥ 45 i) PEDOT B #& PANI, & 7E ITO RI¥R A

EREYE ETHREEK. B8FFHAZRTTRE#T (Balzer
BA360 Z# Pfeiffer PL S 500). & ITO BIRFEFIEAFHIRIERE, &
B (B, Ba, Yb, Ca) fEAMHRERE, UAMERENSH.
FAHRIREYRBIERINERST B IRT. N TEREY PI,
ENREREY LED T8 & IVL K E B RER 1.
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