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X24 B AR CGEE RS, BETR
##5 IE ) ; Nicolet 560 % {8 37 M- 4T #h ¥ i ¥ (%
), KBr JE K ; Shimadzu UV-2501PC % 4h 93 &1
1% ( B &) ; Hitachi 850 4 3% Y6 {¥ (H & ); Varian
UNITY INOVA-400 #% #& 3t #% {X (CDCl, fE¥# 7,
TMS 2 AR s BE X 38 % B35 (GPC) 7 Agilent1100
T B B Wk AE Y (plgel ¥ B4, THF o Uk
), % 1 mL/min, BB 35C, R AR EHT R
3% ) LiE .

2 BGRESUHNER

L4 1.4 70 6 43 BiHE k[ 4,101 A [11 ]
%. '
2.1 2,5-=T8H#E-1,4"ZHEIMNER
¥ 149 1(20 mmol) ,Pd(Ph,P)CL, (0.1 mmel) . Cul
(0.2 mmol) F1 PPh, (0.2 mmol) I1A 100 mL =30
FOHES ERS. ARFHENARE=ZE
(20 mL) # THF(20 mL) , i # . & < 820 min, F
5T 88 0 A B B 3 T S 9K (80 mmol ) . FHE E 90C
RRi2ah, @ik RNERZEER, T8 BERR
ER L EE (R IR A REER) 7 ZBK(9:
DHESEANELR. TR BRECEK 204
E79~81C, % 82%) . B4LEH 2(17.4 mmol)
BTHAEMOmL),E 120CERENFTMASE
AL ¥} K (35 mmol ) , LRI 16 h, ¥ &1, A NaCl #
FIWEWE (40 mL) , S A VLR KB, BARBMHT
P MEEREN, FAMBTELRE R
EAr R R 3, & 68 ~69C, =% 83% ;' H-NMR
(400 MHz,CDCL, , 3):6.96(s, 2H, Ar—H), 3.98
(t, 4H,—OCH,—), 3.34 (s, 2H,=CH), 1.84 ~

* 2005-12-15 1L ,2006-04-13 BF: EHARBFRE (B S 502730210 ) ¥ B 3% B 5 «+ @i R A, E-mail : Cheng_ ge1966 @ hotmail . com

324



6 5 FPREF FBHBEREENRNEFRET ZREMN SR AL 825

1.77(m, 4H), 1.51 ~1.43(m,4H), 1.40 ~ 1.28
(m, 20H), 0.89(t, 6H, CH,).

2.2 2T EREEE A4, 6- X BUEEE1,3,
5-=HE 5 Ml & WAL G 4(5 mmol) B E F
AOmL) WERBAMANMNEBEABER(: 1),
70°C 18] it 2% #4F T 7 0 X A T A By (5.25 mmol )
A (5.25 mmol) B (20 mL) HEAK B (1:
1), 5%, EfL6 h, 78 HE 4B H, 7 100 mL 7K
UIPE, SuE KEEEFH. TR, E-HRREMZ
EHESHENMEREG A REE, BA 229
~231°C, =% 68% ;' H-NMR(400 MHz, CDCL, , &) :
7.69(d, J =8.8 Hz, 4H), 7.36(d, J =8.4 Hz,
2H), 7.02(d, J=8.4 Hz, 2H), 6.89(d, J =8.8
Hz, 4H)}, 1.32 (s, 9H); MS: m/z 517 (M*—
OCsH,C(CH,); }; Cs Hyy LN, 0, TR AT S (&
(BEWE)(%):C 45.87(45.14), H 2.84(3.18),N
5.96(6.32).

2.3 BELEYBPC WEHR  HBXZRERM
£ 1 (2 mmol). Pd{Ph,P) Cl, (14 mg, 0.02
mmol} . Cul(7.6 mg, 0.04 mmol)F PPh, (10.5 mg,

HO>—-

T
C,H o—f f—oc H HO
s #7189 Pd(PPhy),Cly/Cul/PPh,

0.04 mmol) A 100 mL =i p, HES EE
SOBEHBMABRE = Z (5 mL) # THF (15
ml), BE#E, RS EEH 30 min, A K Z 5 (816 mg,
8 mmol) HIRE 8SCREM 24 h, BILENELE
EiR, 3, BERRER, FHEE 85CE KR
24 h 531k, R B Y uE kR & A R A £, 3R OB
RBREN HFYR _ SR ENMZBHRESER
Z0478 480 mg & R 1K, FE K 86% , 5 A 63 ~
64%C . FT-IR (KBr, em™' }: 3080w, 3057w, 2953s,
2922vs, 2852s, 2202w, 1598m, 1506s, 1485s,
1465s, 1414s, 1389s, 1286m, 1217vs, 1076m,
1016m, 979w, 856m, 752s, 688s, 630w;GPC: M,
=714, M, =722, PDI=1.01.

24 REWPIMAR  HHE 5(0.5 mml).
Pd(Ph,P) Cl, (0.05 mmol) . Cul (0.1 mmol) FI PPh,
(0.1 mmol) IIA 100 mL =F AP, HhE = B
S, AEHSMARSE =2 K (5 ul) 1 THF
(15 mL), BE#E, B B HE 30 min, A B4 3(0.5
mmol) , FHBE 60CK R 16 h, B ILENERES
B, oL, MUERREN S =W T8 THF, &

OCH OCyH
i KOH/Toluene _ M e

SOH T10¢, 22 (}_/
CH
olllg 3

3, Pd (PPH;),C1,/Cul/PPh,

BY THF/Et;N,90°C,24 h
I
HO— -1
cl _KOH
Acctoncfr HEF/H,0

75%C, 16 h OiNL

4

THF/EGN, 60°C, 16 h

Pd (PPhy),Cl,/Cul/PPh, [ ~

oo

P1

THF/E,N, 80°C, 24 h

OCoH, g ' OCGH
Pd (PPh;)Cl,/Cui/PPh ,=< ¥
Q—_ + Br Br )Cl2 u
THE/Et;N, 80°C, 24 h O
CoHyg C9H190
BPC,

Scheme I Synthesis of P1, P2 and BPCy
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HRE, RENE3 K, B8 T#H,15410 ng
EEGEM. FI-IR(KBr, cm™'): 3053w, 2924s,
2853m, 2208w, 1565s, 1509s, 1480m, 1412w,
1366vs, 1257w, 1210vs, 1169m, 1079w, 1051w,
1012 w, 840m, 812m, 743w, 694w; H-NMR (400
MHz, CDCL, 8): (7.74 ~7.62(m, 2H), 7.59 ~
7.43(m, 4H), 7.42 ~7.28(m, 2H), 7.20 ~7.09
(m, 2H), 7.09 ~ 6.86(m, 4H), 4.10 ~ 3.85(m,
4H), 1.90 ~ 1.73(m, 4H), 1.60 ~ 1.45(m, 4H),
1.43 ~1.16(m, 29H), 0.94 ~78(m, 6H);GPC: M,
=6390, M, =14903, PDI=2.33.

2.5 B RHAeR RARKeRLUESR
By EH 300 mg 15 8/ & E . FT-IR (KBr,
cm™' ): 3058w, 2922vs, 2851s, 2203w, 1661lm,

1599vs, 1554w, 1492m, 1465m, 1410m, 1325m,
1276m, ' 1213vs, 1175m, 1068w, 1009s, 980m,

—Cw=(—

2203
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Fig. 1 FT-IR spectrum of P2
0.0Lw . I 1
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Fig. 3 UV-Vis absorption spectra of P2

ERSY PLH P2 ML RIEF,FATLLET
2210 em™ ' BB = & (—C=C—) BYFPIE R i
LM P2 OB 4 IR B 7E 1661 em ™' A,

850w, 814m, 748w, 722w, 694w; 'H-NMR (400
MHz, CDCl,, &): 8.10 ~ 6.95(m, 12H, Ar—H, ),
4,10 ~3.90 (m,4H, —OCH,—), 1.92 ~ 1.80(m,
4H, CH,), 1.60—-1.45(m, 4H, CH,), 1.45~1.17
(m, 20H, CH,), 0.93~0.80(m, 6H, CH,)GPC:,
M, =6870, M, = 12706, PDI = 1.85.
3 i
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Fig. 2 UV-Vis abeorption epectra of BPC; and P1(in CH; Cl;)
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Fig. 4 Photoluminescence spectra of P1 and F2
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232 MBS TR M, B 6870, B0 BE D
F18:EAYAHE Tk, _ S8 kM=
ERRERNER D, 5 R,

SRS T 2,5-TEE- 14" FLREF

BPCO(E X [ 12] & B ) W8, P RSB B
5nm(BE 2); A TGRS H S5 Z ZRERICH,
P2 ESMRUCLLRE 52 nm; I AR S 3 P1 7O P2 1Y
UV-Vis TIBOLE R R ok (H 3).

Table 1 The optical properties of BPC9, Pl and P2

'A::,(nm) (Em“)h

*Aga/ A% {nm)

Pol M, MJM, A 1A=
olymer In CH,Cl, In THF In CH,CL, In THF (nm)/3% (om)

BEC, 367(33800) 367(33400) 415/319 467/300
315(37600) 314(37600)

P1 14903 2.33 373(28800) 372(29600) 441/320 438/320 5307205
318(32300) 317(31300)

) 12706 1.85 419042300} 414(42300) 5501300 500/300 6051245
332(29750) 333(29600}

* In solution (1.6 x 10~ mol/L); Pepyy: Lemol ™! rem™!;° Powder

BRI Pl RESEX, B AR
KN 441 nm, 5B 3 F BPC, HLELH 26
nm, 7 77 B4R X KL AT A B m A K (& 4) ;P2
EHEX, BKENERKN 550 nm, &7 R4
st P2 B9GIEAT MR AR K, ME R R R,
BAREHEKER DBERE XTHEHTE

A4 T TR AR R 45 0 B 2R 5 BT B, 9 R AR A
KFEERXSEEM ARKERE ;A —TH, &
AMBREER(CERE) F . R RS WER
ETRE FRRERREN . EERSE P
Pl MB KRB KZE 530 nm, SHE 4 F BPC, 4
HAL# 63 nm; P2 e KR AHEARTE 605 nm(FK 1)
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SYNTHESIS AND PHOTOPHYSICAL PROPERTIES OF
POLY(ARYLENE ETHYNYLENE)S CONTAINING
1,3,5-TRIAZINE OR CHALCONE UNITES

LUO Chunhua, ZHAOQ Ling, WANG Yuechuan, CHENG Ge
( School of Polymer Science and Engineering , State Key Laboratory of Polymer Materials Engineering , Sichuan University , Chengdu  610065)

Abstract Poly{arylene ethynylene)s, P1 and P2 containing 1,3, 5-triazine and chalcone unites respectively, were
synthesized by Sonogashira coupling reaction. These polymers exhibited good solubility in common organic solvents,
such as dichloromethane, chloroform, and tetrahydrofuran. The molecular weight M, of Pl was 6390 with
polydispersity ( PDI) being 2.33 and that of P2 was 6870 with polydispersity ( PDI) being 1.85 characterized by
GPC. The photophysical properties were analyzed by solution and selid state photoluminescence spectroscopy. P1
emitted blue fluorescence at around 441 nm in CH,Cl, or THF solutions under UV excitation. The
photoluminescence behavior of P2 was dependent on the solvent, with green emitting light at around 550 in CH;Cl,
solution and 500 nm in THF solution. Powder photoluminescence spectra of Pl and P2 showed that the peak
wavelengths respectively shifted to 530 and 605 nm.

Key words 1,3,5-Triazine, Chalcone, Poly(arylene ethynylene), Sﬁnogashira coupling, Photoluminescence



