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FHEEH LED MK, PLED A& L FHR &S (1)
THEF ZETHEXOEB~; (2)BEYTH, &
FEE AR LK () B EREM. E
FRUFER ,EENPLED AXENRE IR
EEGPP BN ERLE—PPV[poly(1,4-
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REMEVAEARANERRER(NESIAR
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1.2.1 AEHW((R=C,Hs)MWAR =&
SO0mL B JEE £ B m A 7.3g (0.31mol) Mg,
30mL THF #JL% L, % 0 50g(0.29mol) X & F
#5 150mL. THF BABIF RS Bz
EERLAHEZHR BEEZRAHMg. EOCT
W M 67g0.27mol CppHysBr X 10mL 0.1M
Li,CuCL " THF ¥ ¥, B # oh. ;R 5 K. 7+ .
ZRER,CCL, TR BREBANGE HERE
(140 ~ 142C/2Pa), B R B B & (P~ ¥) 48¢
(0.185mol), 7= & 68% . 'H-NMR (CDCls, 8):
7.04(s,4H, %5 LR ,2.58(¢ ,2H, EEXEH
MEREFNE),2.30(,3H, EBEERHRP R
FME),1.60(m 2H, ¥R LB - EEEFH
FTREEFMA),1.30(m,18H,R FHKEH &
EME),0.90(¢,3H,RE LR ENE).

1.2.2 B4&&W(R=C,H;;)MER 10.4g
(0.04mol)A 1 & % (R = CppHys) 5 1ld4g
(0.174mol) CICH,OCH, /11 8 60mL CS, ¥, %
HE-TCHHETHE. Hitm ImL (£ 0.08mol)
SnCl,, R BERE - SCU TR 3h. 2KE. .4
W.CS, B .CaCl, T .RECS,.ZHES A
s HE st REK 11,3, 7% 78.7% . 'H-
NMR(CDCL,, 8):7.18(d ,2H, %5 L&), 4.60
(d,4H, 8 F & FMR),2.68(¢,2H, FEEFM
THREENE),2.40(s,3H, EREFNPE L
ME),1.70(m 2H, KB R E B _HAXHNE
FREFME),1.30(m,18H,R EXATRE
KE),0.90(:,3HRELFENE).

1.2.3 BHEHC(R=CH)WEHR ¥ g
(0.0028mol)B L & ¥ (R=C;,Hys) 5 20mL — &
AHEMT 250mL = OMRF,N, R, A, Wi
AE 1% -BuOK —EAFEMW. I 3h Bin A
SOmL EMEULIE, & Ih FHE FERAYH
F 20mL THF &, 11 A 50mL # 8, of 3, K &
A SOmL B ¥ .25mL B 8% /25mL K.50mL A B
PEREO.Sh, T ESHT.888Y 0.32g.
GPC 5+ #7, Mw = 9.4 x 10*, 4 = 2.20. 'H-MNR
(CDCly, 5):7.39(s,1H),7.18(s,1H),6.85(m,

C)

1H),5.28(s,0.7H),3.20~3.50(s,1.5H),2.20
~2.65(m,5H),1.20~1.85(m,20H),0.90(¢,
3H).IR:2800~3000 (& WP & C—H W4
W3h), 1365.1450 1495 (MR EF W B &
3),880 (C—H M 5h % 38 ), 953 (K X Wi &
).
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HEHAEEHSZ R L4, BRI
7% ABAAWEZLR 1.50. NMR F §=7.39
56.85 WEFMH,7.18 HERM H,5.28 K
—CHCl— L # H,3.20—3.50 X ¥ #—CH,—H
H,2.20~2.65 hMEREXFMARX ST FE
M H,1.20~1.85 FEME L ARFRNEH &
# H,0.90 A KMt A EM H.

ERGRMEFEEERER. #5468
) 3 538 75 T 45 0 S 188 P o OF L v 2 BE BRI
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pri b, B S WA HCL 0 72 B 1 i, 258kt & 20
& mt HCl AR .

EREASHLR, 5UM9,10]8, B
BHHY AR EFARNE S E LA R, BAER
HE L R AR RRA.
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FaRESY(ENFTTRAEIXI ~1.5
x10° Z A ) ¥ BEH F CHC, . THF. _F ¥ % &
HEHERSYSEROB LS (LRAER LM
m,EREFEER. T2 RS CERNRSDE
BWAMNERR TEAEMER, ETH S RER
9 LED.
2.2 MEHRE
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T(DSCH)(RE DUBRMKIHBRE T,.7..T,
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20C /min.
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Fig. 1 TG curves of polymer(E) with different chlorine
contents

a)Polymer {E) with 7.00% chlorine; b)Polymer (E) with
9.35% chlorine;c)Polymer(E) with 11.04 % chlorine

Tablel T,and T, T, T;of polymer(E) with different chiorine

contents

C%  TC) T(T) ToC) T5(T)
7.00 98.27 216.07 449 .66 631.43
9.35 85.36 179.35 450.87 640.26
11.04 72.63 180.08 472.87 e

LRLSYEL Rt Wik48(D),Cl%
=11.08% hE1H EESERBNHL . BEY
RN, NI T EE T, A
BE-AREBE T BRAFAE MR- B=H
WMEE T, T, ®2E2F% XRAN T, &K HC
HEFE(HTEANREGLE3R5R 14 T, 1
SENESHHERE WEAHSWE®) EH

RAYSERABL BRHCI E@E, B T, #
BT T,. Ty 272 B HCL o 84 #i8 BE , &
TERNEAYER 2B HCl S WELXMEMR,
SRSE HCL /5 /9 57 B e B A< A TR
2.3 RN ATINR A

BIIENARIEBNESYN THF BE
WET T RS LR R (UV-vis), KB HER
{Photoluminescence, PL) ( /. 2 2) . X B 9% 4%
B (Q)(WHE2)RBRIDEHNE (W E 3).
HAWMBRELI 400 5k BT MELL 9,
10- R EMRCIEBER A IFEY.

AR EESREORS BEDMNER
2 HE 8, 3K S a I i g K O e B 3D s IR IR
BREXRHFEROCE FREALRTHRERK. —

8000
600 3
)
8 14000 &
3 g

[=}
2 {2000 2
< 0 E‘.
A(nm)
H4000

L)

Absorption
(=]
=

[\¥]
- &€ 8 B
PL. intensity (a.u.)

va—b 1 1 1 1 L
200 300 400 500 600 700
A{rmm)
6000
5000 .
S
s 4000 &
g =
B 3000 §
9 s
< 2000
—
1000 &
.02 1 1 1 1 0
200 300 400 S00 600 700

A{nm)

Fig. 2 The UV-vis and photoluminescence{ PT) spectra of
polymer(E) with different chlorine contents in THF

a) Polymer{E) with 7.00% chlorine;b)Polymer(E) with 9.
35% chiorine;c}Polymer(E) with 11.04% chlorine in THF
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Table 2 The photoluminescent emission peaks A (nm) and relative
quantum vields @ of the dilute solutions of polymer{E) with different

chlorine contents

Cl(%) A(om) ¢
4.15 489 52
7.00 483 59
9.35 482 78
11.04 484 77

Table 3 The photoluminescent emission peaks A (nm) of the
thin films of polymer{E) with different chlorine contents

AR W B & 4 B 2 PPV (1 MEH-PPV) THF #
BB RTFEERA 20% ~30%7 RN
ARANAEEYREBETRERENAL -F%.
AR, (DEEMHENEESERE IS L,
BLOTHREENES: ()X RHHHLERE S
R E—-ERELHIETHRRENESRET
MEXEHER.

— M= ,PLED TYEH B 2 R7EB0C LT ;
EAMHEERARKN™FE R PLED BB EX X

ClC%) 7.00 4.15 0.00 BTPEM - TEEWNE. U LRPERLEEL
A(nm) 505 517 533 EEMAREERN  ROARWESDAEAE
AT ¥ fF B % 3 i PLED.
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SYNTHESIS AND PROPERTIES OF ALKYL SUBSTITUTED
POLY(1,4-PHENYLENEVINYLENE) DERIVATIVES

ZHENG Junrong''?, HE Gufeng', YANG Chunhe',
WANG Ronggiu', HUANG Lan?, LI Yongfang'
(" Center for Molecular Science , Institute of Chemistry , Chinese Academy of Sciences , Beijing  100080)
( College of Chemistry , Peking University , Beijing 100871)

Abstract A new synthetic route was designed for synthesizing the luminescent polymers of alkyl
substituted poly (1, 4-phenylenevinylene) derivatives {alkyl-PPV). The monomer of the polymers was
synthesized by two steps: first, using Li,CuCl, to catalyze cross-coupling of aryl grignard reagent with alkyl
halides to introduce alkyl long-chained substituents to benzene ring, second, using SnCl, to catalyze
chloromethylation of the alkyl long-chained substituted benzene. The yield of the monomer synthesized by
this method was much higher than that by any other methods that were ever reported. The polymerization
of the monormer was carried out by using ¢-BuOK to remove HCl. Poly(2-dodecyl-5-methyl-1, 4-
phenylenevinylene) was synthesized with that synthetic route. The structure and properties of the polymers
were identified and characterized by IR, UV-Vis, luminescent spectra, GPC, thermal (DSC and TGA) and
elemental analysis. It was found that the glass transition temperature increases and the photoluminescent
relative quantum vyield decreases with the increase of the conjugation extent of the polymers, and the
photoluminescent relative quantum yield of the polymers can be as high as 78% .

Key words Alkyl-poly (1, 4-phenylenevinylene), Synthetic route, Glass transition temperature, UV-Vis

absorption spectra, Photoluminescent relative quantum yield



