[19] i ARLMEERHR=G

. ] XEHBFEAFIREP

[21] BAIES 200510015128.6

[43] 2FH 200643 A1 H

[51] Int. CL
CO9K 11/06 (2006.01 )
HO5B 33/14 (2006.01 )

[11] AF = CN 1740266 A

[22] migH 2005.9.21
[21] &1i§E 200510015128.6
[71] miEA REHETRF
sk 300191 FE T R IF X 40 i p % 263 5
[12] 2MA EIHIR BAE EEHK K &
T R M O BRE

[74] ERKENM REE BN BRBE AR A
REBA F 1 XPT

BRI ZESR 453 7T Y 8 7T

[54] REABFR

Iy RIS IR & W L BUR A R B Ll 4 5 vk
[57] #%

AR W E R IR A ) r BUR e R SR
T A RRIA R E Y RECR A R B
TR TN 5 e AN 4 T B R A KL
FRN A7 A A H0 TR, A A A oy R BT Wy
WEBR - S - FALBICE 4 BEM AR B BT IR,
Ky R LG, WYWERE - S - ALK . R
WEWY . RKE LMEENNRSWEBUOCM B
BRI WrWERR BT WA AR B B
Ip, JELWyEERE - S - |AL R ILIR R R SR K
KTk H Ea, RABERGERERIF MR S WREL
Otk HamwmaRXrr. ZRReWH
BURJGMRI R A AL SR8 BAEE. %K
HUEUR U AR B W T BT, AT SR B e BT
IRITIEH R RO A



200510015128. 6 R F E Ok $ 1/35

1. —MHEERRESYRBRME, M EETRARWTFEH:

ERgEMR T R . R ABEE, SEFHKN 1-18; BUUE R, MR, AL
&, MATAARR; x f1y ABWMEHRTHE &8, HiBE 0<x<1; 0<y<l,
xty=1, n=1-100,

2. RERFIER 1 Frid iy EEAR SY B E, HEEE T 73
Ar F Ar BSEE REATEY . 55 RIATEY) . wEwy RIHATEY) . EREATE
Y. HRIE R HATAEY). ntie AHATAEY . WM R HATED .. Ar A1 AP A
LIAER], W] A .

3. WRIBEACRIERK 1 Frd My R R S W R B B, RAFIEAE T HA S

7\

ﬁ%%ﬂu%ﬂmg, AT RRO O,

4. WRBHRIER 1 R ERRR S YRR, AR TH x
My ATLARSE BB L BT TR B, ATLARM BB S, RS- ER G
¥, B _EHILRY.

5. —FRURIESR 1 ik %y R R S YR BUOC MBI B 075, Hty
MEETZHEBFE=Z"PE: ON-LeERERENE AR SR, HP N-kt
FLmy BERE B T] DU N-LeEmy BERR S . N-feikby BEnE-S- S AW EE, =2
“ENREY); QN ENBLBAN G @ORMMEAEYT Witting 485
RNIRE T HRRIREY

6. RFEHAEK 5 Fri’ Iy B KR YR BUOCM BRI & 575, B
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IEFET N-YedEwy B X ms BRI Sk, 78 0-55CHRIRE T, TERSARY
T N-pekwy e 5 = REBHZ /R (1: 2-40) INAE| — R B
g1, BEFHEZ 130°C, HBBIRET RN 2—10 /M EEIERN: RNY)
RHIZ 100C/E, BIAUKSD, HiH, HEIR, HAIHEEXER, #RRHT
#, I8, ¥ TREBRAMRBIAERR SR, AR QGERA: A
Mk ZBRZER=3: 1) K, RISy .

7. RERFIER 5 Frd g EERR SV BRI 7%, HAF
MEAET: N-prieuyBEeE-S- U A EE BRI & i

OBEEERIR: K N-peiyy B A R IR = ZRR IR REL 1: 4%
THRAIERRMRTLKZEE (1: D FBEERT, REMAL-HHEMNE
WEH LRER, BHRNBEZERT RN 24h, RNEEE, MATER
RS, TuE, BERNIENZEMNERR=LE;

QW BEGFEAL B LR K LR P RER S ERELED, MAE
BRERANIN 30% UKW, FIFRMN 4h, BEIERN, BHEBEESMERKE
SR, RN

OEEERIKHE: ¥ LR YE T HEREFK (2: 1D RREHEFRT,
F 10%0% R85 pH B | £4, TEERETRMN 24h, RNEHRGE, MA
T BBRER, BiFk 0.5h, AXDUERR, F R PRER, TAMBRET
e, U8, BETHER, HERSEAIESE (BEBA: Ak ZBRIE=]:
3) 13 N-brFEmyBEnE-S- S X8k .

8. MMFERFIER 5 Frik ny EERR GV RBUAOEM BB & ik, A
EETFHERBESR BRI ERA: HHH 2,5- DR PEEY . 9,9-F5-2,7-
MRS . 2,5- TR FEE-1,4- —FEHER G WL = FEZ BRI A (1.
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2-3) AR —HEFBRY, ERSAP T 120-140CEE T RN 1-24 /h
i, RNIBEVANBEER, L2800, REKERE, T, T&, &5
BRA=MISHEIUBRELBE, Fridp) 55 & B B AR SR -

R4

e @ ® @
CHRy),PCH; CH,P(R)Cl

RS ,
e @ O ® @
CIR,),PCH; . CH,P(R,),Cl

R4 R5

C)
cn(Rs)E%CHZ—QCHZ%(RS)%

Heb: Ry MIRAR. bide. LefE, BURE Ry A Rs ATLAER], HA]
DR, feEsEKA 1-18, FEEERKN 1-18, Ry AT HEEE,
9. MERAIER 5 FriR iy BEERR SV BB BRI & 7%, HEF
EZETF Witting 488 LA : ERSRP TRHBRER 6 F 7 %57 N-Lt
Ty MR X RS B AR (N-rEmy BRI RS . N-bedemy BERR-S-F AL X EE, B2
ZHFREY) FBCFIE K 8t & 1075 B XUBEL SRR EE Y (1: 1D
BT IKIUERRR S, REREINBERWA 2-6 58 (5 N-FeiEwy BERR I 8
PRAEEL) BIBUT BEAR R D ERRMVA IR, FIR P BB RN 1-24 /DI, RIGEIE
RA, ZTIUERRR, REHKERESY, EFRESIE, JiE 40°7C
HAETIE 24 h, BEHRIIBFIER 1 Frid i ERRR W R B E .
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YRR AT A Y R BUR bR R SRl & ik

[EARSURY: AR HLERN R —FrBm R S Y BUO R Bl & 7
[EREAR): EERREN T, EAERBRARK PR E R ERE
BERR. 14 BrRBARTIBMENE, FHBEEE (OLED) Wk TH#
%, RNE R TFEERRNFERGUR, EEH. PRERMEESAHRAR
HKERERE. Bk, OLED HBFAAMIBEREMERER AR, T HAEFARE
NS EAEENE RS FHRBUOEEZRERa I 7
BEEY. BMNEERIEAT (CW Tang) FIZEESIFTA( H Burroughs)/ it
HIHEBAEVNMREYRBUOESRLR, AR, ST Rt
AR TAEE I B . RSV RA R I THl& A 5,51
SEIRM IR, AIHIBCKIARR SR B8 ZRATHEIUZRNE . B3R
KHTARE . BHOGREM. AHE0L. BHULESEYMERESIUN. ERNE
BRI ZRE TSR, SR, [E3HEE, NeEFE LR RT R
PSRRI E)FHE R S (p), BRI THRFAZRENEASER, BB
FHEAFUERITE. ATR SRR TRFNZEEEAMERATE, X
FKIRZIHPPV), FIKPP), BHi(PF), TREVPAT)FHA p B2REY), et
EBEUFONE, BTN SEERTHZTEASERATE, KRR
R AYFRBURCE BRI . Ak, MMERIERIAR, A=A
(ke B R BT TR M5 |\ p Z4ERn BULHER S Y1 3-8E LUK
R HRE IR SYRBR MR
WYEER R —RE BT HZEMLEY, WS TP AR &R T

HAO B F 5 SR TE R RGH, A RARRNTORFIEME R, W
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BERE R HATEY R BRI RS, BREAB TN BHEERT,
BRI AER, TTHTRBVOUNERE AR RS TRAR
SRERIMEREEISFIRY, T Bk T s AEAS P o SEHERURERIANEE
HEYRTER, BITTA T RER M HRBUROCIRIITEEER .

BAEER NI T EHRER RS R S YAREET T —E 5T v.
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{8 H R TRy RS- MATAY) (WEEER-S-TEAN, WyBess-S-i) 1ENHEUK
FeAARIEE A BT PR W SCERIRIE . SR AN R R BER-S- AT
TEFEY VRN ) 25 R EER KA Fa IR R T A TR Fe T SRR . [
iy S ATAEMIE RS R AE—e AR . WTLATURLKKR 1 TR s 1A
R IE, ER-S-EHATEYIN X S YA R B RS

(Ea), HMAEMTHRFHEASIEH.

URHAEL: AR HRARPIIA R EYRBUOHRIBE D P REREAS
HEE T S BRSSO SRR ar A R R, $RAE—FiFT
R BEGE IR S Y B AR R & T

R BE R IG, WREE-S-FULBR TS By, REREEITH
HR, KRG, WRNR-S-EM RTINS . Ry REELIGEEA
IR EYIFBURI B SR, BT ER S THER SR B RS Ip,
B -S-E R TCRER SRR TR Ba, IRBERGTERE
IR EYIRBUROUAEL.

AR BRI R ER SR BUO UL, BRI T4
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BRgERP: R RoOAKEE, FEEREKCH 1-18; BUREE R, A1 R, ATLUA
G, WATLIARR; x fly ABFEEAsTbpl S &, x My AT LURIE R Et
1TVREE, TTLARMBEERAY). WyEE-S-EEAY), SRR ENIERY. HiF
B O0x<1l; 0< y <1, xty=1, n=1-100. 53 Ar fl Ar IR HATED. 5
R HATEY). By RHATEY). ZRRIATEY). MR AT, ot R HATA
Y. BB EATEY). Ar flAr BTLUHERE], Wa IR

AR ARGy R R IR A F BRI & i B PR AR
AR FR AR Witting 486 RNAREGIRESY, RAESENT:

(DN-E g X E 4

A NGy e A B AT DU N-estmy e s . N-prbmy meE-S-4
WS, SR TEHNREY.

N-Fe R XU 5 A -

£ 0-5SCHHAET, # N-peEmiR 5= EBHLE/RLA (1: 240) I
ANE|—FEBB D, FHFHEE 130°C, HREERET RN 2—10 MEEIER
N RNFEYRAHIZ 100C)E, BIAKS, R, FFEIR HAKTEREE,
T, U, B TR RAMIRRETRER T, AR EIE (GEl:
Akt ZERZEE=3: 1) FEHl, RS N-LeimeEeoi .

N-JeEEE- S-S AU B AR S A -

OBSFEERIRY: 8 N-SeAbyy e AR R = B R 1: 4T
KIUERRATKZEE (1: D FREERID, REMAATHEMIAERNZL
BRI, B R PARAE IR F R 24h. RNVAZILSE, SIAGEEERERS, T8,
R T B Z R R R = 2R,

Oy BEEEIRE BTN 4 PRSI r=YVa R LB, A ST
Hf 30 % XEUKEEH. [BIFLRAY 4h, FIERN, KRS EEBEIR, Bk
ZREHT
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CUFREHIKIR: % RP=YETIVERIRIK (2: 1) KIBAWHIT, F 10%
HREERRVES pH Bl 1 Zo47, T30 RN 24h. RNAHS, AT BHIRRERS,
sk 0.5h, AEIUEME, FISPRRIER, TR 408 BT
WA, KPR (SR AR ZBRCEEL: 3) 18 NG

S-S LU .
QT BB L BRAR R &K,
F BB AR .
R4
® @ @ @
CI(R,),PCH; CH,P(R,),Cl

RS

oo O o
CR,),PCH; . CH,P(R,),CI

R4 R5

Q @ @
CI(R3)3PCH2—Q-CH2P(R3)3@CI

H: R M RsAS. Lokt i, BURE R A Ry ATLUHRE], HATLAAS
A, BEEEEEKA 118, SREEEEKH 1-18, Ry AT HEERE,

HAEHEIT: 500 2,5-F0RPHEEY . 9,9-FH-27-SRFES . 2,5
SURFZE-1,4- —FEEF 5 WHHR = FEER/REE (1. 2-3) IMAZI—HEH
B, ERSGETTT 120-140°CHRAE T REY 1-24 /D, REBESPVSEIZIE
B, 2B, REVEERE, 8. TR BRERI=MSERL R,

(R AV RBUR P RIIHI& T %

YRR A YR BRI TR T Rl i) N-brey e X
BAR (N-GEBEmy BRI . N-pehbmyBee SN EE, s —HHNESY) A
RS EREEL AR (1: D W TKNERSET, ARERNAERE
K 2-6 {58 (55 N-GEsemyBEs s ) FOAL T BRI ILEmya R, =i
TR 124 /i, SRIEEIERA. ZTIIEN, REHRERESY),
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FEREEPYTE, T8, 40 CHZTHE 240, BERBIARAITRIIVIERELERE
YIRBUR AL

A I RABRRSCR

ey BRI BT, WyBEER-S-E LTS IR . Ry, R G FE KR
EYRBROCMEIERR, a7 RESVMEHHE TR (Ba), K T HEEH(Ip),
AT RFZ A SR, 2SS R FET.
(R

SO 1 N-IEFFHE-3,7- —RERLIBBR ) 5 Rk

7E 0-55°CHIEE T, ERSGY T8 NGB 93445¢  (30mmol) 5=
&% 70ml (750 mmol) FZBE/REEA (1: 25) JOAZE] 60ml —FHELH B, H#T
FHRZ 130°C, HEHEE TR 6 /M EEILRE; REFYRSHZE 100C/a,

BN 350g vkep, ke, BEUR. AKTEESKRER, MR TE 8. %
TREAMRBATEERR 2, IR (B Ak ZBRAAE=3:

'H NMR (CDCl;, ppm) § 9.81(2H, s, CHO), 7.64-7.66(2H, d, 2,8-Ar-H), 7.57(2H, s,
4,6-Ar-H), 6.93-6.95(2H, d, 1,9-Ar-H), 3.90-3.93(2H, t, AIN-CH,), 1.78-1.85(H, m,
B-CHy), 1.24-1.45(10H, m, CH,), 0.84-0.87(3H, t, CH;).

AT PLIESE A I T 4514

|CBH17
X
OHCQS CHO

SEHEB] 2 N-IEHE-3,7- _RERYBEEE- S - (M3) KIS

(1) BEERRY: EERMEFIMA 1.84g (Smmol) N-IFFHE-3,7-“EEFHY;
BEEE, 3.0g (20mmol) JRFEE=ZE5M 35ml ToK USRI/ IKZEE (1: 1) /)

9
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BEBE, REMAAHHAMEFAEN SR, KR NBTEER T RN
24h. RMEILE, AT ERBEREEEE 0.5h, TU8, EAHIE R ZIFEFR
FIR=Z.Fg, ARSIk,

(2) BYBERRTREEIER: K FHEP RS RIR=YVERAE S0ml LEEF,
SRIGHOA 15ml &5 1g BRERBITREUKIER. [EIRRSY 3h, M0 Sml & 0.5g Bk
PIRIEUKER, FBEIRRM 1he FIERMN, BHRAYEERREIR BEE
N, BEAEE

(3) GEEERIKAR: ¥ LAFYS T 30ml UERR: 7K (2: 1D FNREHHI,
SRIGH 10%KFHEERRA T pH 3] 1 A4, TERTRMN 24h. RNERE, A
T ERBRERMERE 0.5h, ZEXRIUEME, RE4AIH 30ml —RAFFEEE 3 X,
ToKBEREET 4R, U8, FETiR, MremErailng GUhA: Ak 2
BZB=1: 3) BAtEE. =8 1.8g (83%), B 134.0-135.0C,

'"H NMR (CDCl;, ppm) & 10.04(2H, s, CHO), 8.47(2H, s, 4,6-Ar-H), 8.18-8.20(2H,
d, 2,8-Ar-H), 7.57-7.60(2H, d, 1,9-Ar-H), 4.30-4.34(2H, t, AtN-CH,), 1.98-2.03(2H, m,
B-CH,), 1.30-1.58(10H, m, CH,), 0.87-0.90(3H, t, CH).

IR(KBr, cm™), 3063(Ar-H), 2926(aliphatic CH), 2852(>N-CH,), 2728(CHO),
1694(C=0), 1591,1471(Ar C=C),1045,1022(S=0)-
EHI AT DHIESE A 4 R 4544):

cl:BHﬂ

O
OHC s CHO

I
0]

SCHER] 3 R N-TEFEE-3,7-NEWyBEGREENY 7,45 352, 5- W BV ZIB Zef &
57

10
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clHﬂ
i

J/CE s —_ _S
%

BT, ¥ 0368g (1 mmol) N-1E3E3E-3,7- “BEFMIEEE. 0.80 g (1 mmol)
2,5-% (= FRAEBSIIE ISR ) BEGIYE T 40 ml /KPS, NEE 034g (3
mmol) T BFFFHIVUERIAR, e, TR TRMN 24h. REERE, T
SR, REREOVER, TETREDYTE, T, 40 CHEZ T 24 h BRI
R, =F 23%.
PERE: EHATOERETA 609 nm, 2HFLEHIH ITO/polymer/Ca/Al FIBEUR a4
BRKRICERL T 616 nm, REEEN, BAREEA S0cd/m’

SR 4 B N-IEFEE 3,7-WWYBEER VY Z M0 3-2,7-T 99-IEFE AR Z,
R E R

BSRSF, #0.184g (0.5 mmol) N-IEEH:-3,7— —BERmyHEEE . 0.2893 g (0.5
mmol) 2, 7-XX (RSB FE) 9,9-FERAHT 40 ml Tk ISR+,
BINEHR 0.17g (1.5mmol) AT BRI ISR, Ik, =R FRM 24 h.
RNVERSE, AT, AEHEER, ERERPITE T8, 40 °CHEE
THR 24 h BRFRAGERMIR. 7% 17%.

VERE: FEETOLRITA 573 nm, SHFEHMIKN ITO/polymer/Ca/Al HIHEUR a4
BRRMEN T 552nm, KHEE BRKEEN 20 cd/m’

KB 5 RIN-IEFE 3, 7-WBREY Z/85-2, SOEFEREEXT
KEW Z/H-N-IEFE 3, 7- (WWRHEE-S -S4y EWZI8HE) KA

11
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) CH,, CH,PO(OCH,), CH,r
QNQ H,C,O N
+ + /C:( I:L +BuOK / THF
OHC s CHO OCH,, OHC s CHO >
CH,PO(OCH,), 0 RT/24h

P1: x=1:

ik, KRR URFR:

v=0

P2: x=0.33: v=0.67 P3: x=0.5: v=0.5

M2 .
C,H,; C,
| |
ew ot i« oL S
s )
]
OCH,, 0

3
H17
H,,C,0
n
y
OCGH‘IT

P4: x=0.67: v=0.33  PS5: x=0:

FEIRESERY), FERAGYT, ERNMETHREARRKL T™RFR i
A N-IFFEHRE-3,7-“RERyERE (M2). N-IEF5L-3,7- RS HEsE S- AR, (M3)
3£ 0.5mmol F1 0.2893g (0.5mmol) 1,4-X (—HEBEBIEERIL) -2,5-EFHERE
F 40 ml TKIUEHAEH . RERMNER 0.17 g (1.5 mmol) X T BRI TSR
WL InEE, B TR 24h. RMNERSE, BTSN, REHRIEE
EFREEPYTE, I8, 40 CEST T 24 h BB AR R.
Mae: BEVINEATIE. 2L ITO/polymer/Ca/Al FIHEUR 8RR

BRIt R M5 S FE PL

EL BEREE BKRE

M2M3) (%) TFE fi (@m) (om) (V) (cd/m?)
P1 1:0 72 35200 312 582 568 4 100
P2 2:1 69 53800 452 583 569 6 100
P3 1:1 69 27600 245 585 572 6 100
P4 1:2 63 39300 370 589 576 6 100
P5 0:1 72 14500 202 574 568 6 100

TR RSEHEG AT T AR AR UM & T, BREHHFA
JRRF IR RAFSER, RS BIBURIZSR 5 B R e Yo B Y R BITR SSUEEAD

2.

12
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