w2 % 4 ¥ ‘fﬁ No.2

1998 € 4 A ACTA POLYMERICA SINICA Apr.,1998

s AL T

EREFECRARLEG-HCREETEFTH
S BRI 4 B PR " R

HEY F5H%

(ERKFHZER LR 100871)
R 3SR EE R AR, RO, K, A AR

RINGSMET —RIVEH LB TR E R RN FHRBNK R D EB T KBk
EREEURENUREDHAEMERT S B FXEBEY FHHLSE T
KEECEAMZETHRAMANBEL I LEBH TEFER BSR4y, &
MR ESEAERET, EMYRABESTRTEHANYORSY, ROJKZ D SRR
ZE”BE&(SSQE)‘ELZ.ﬁ'?l’iﬁﬁﬁ%?ﬁ%iﬁﬁﬁlﬁ%%?*tﬂ*ﬂﬂﬁﬂﬁﬁﬁfﬁﬁ
REZM SSQE R RMNYMBHE. RN BEI S SH T ENRER LAY ZEEE
B N-Q-ZHEEZE)- 1,8 X BIEBE(VOEND! IR TREREMN RS WY
WHATH, RAN PR DEI 8 B A SSQE H& . iX %8 SSQE AEBARIASK, 25
FATSRTRAECEANEETREAIE, S, A TR SHFIOEAALH
e BT AR TUR L THEE Btk gy Sh4E . b T — £ BIE R RS SSQE B &R A H g, B
& BT X4 Z 4 S FE % B VOMBN), 3 H I 4 R 2547 T W5

1 BSRRABLSHNER

VOMBN B4MEARB &4, 3 2 E5 5 8 % ¥R (EOMBN) £4 815 R [8]
M9 )PE A RN, HERBEMT .

NaBH, EVE
Ne—O)—cHo Ne—O—CH,0H o Ne—O)—cH,0cH = ch,
NGO )—CH,OCH,CH,

VOMBN
TBAB
NC—@-CHzBr + HOCH,CH,
EOMBN

{ TBAB: tetrabutylammonium bromide, EVE:ethyl vinyl ether)
VOMEN H1 EOMBN ¥4 L& B, BT —ROGVIEHNMZE. W, E05%. =
WERAEMT
VOMBN:'H-NMR(CDCl3, TMS):4.12 ~4.31(q, 2H, =CH,), 4.81(s, 2H,—CH,—
0},6.52~6.81(q, 1H, —O—CH—), 7.44~7.46(d,2H),7.62~7.64(d, 2H) (L EHF
) IR(KBr, em™"): 960.1197,1370.1450,1501. 1612, 1620, 1638.2230; /¥ (EI) : 159
(m/e); LR 547 : Caled. (%), C 75.44, H 5.70, N 8.88; Found(% ), C 75.72, H 5.43,
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N 8.93.

EOMBN ; 'H-NMR(CDCly, TMS) :1.25~1.28(¢, 3H,—CH;), 3.55~ 3.60( ¢, 2H,—O—
CH,—),4.56(s, 2H,—CH,—0—), 7.44 ~ 7.46(d, 2H), 7.60 ~ 7.63(d, 2H) (35 & ¥
20);IR(KBr, cm™ '):1105.1400,1450,1510,1610.2230; J{#% (EI): 161 (m/e); TR &
#7:Caled. (% ),C 74.51,H 6.88, N 8.69; Found(%),C 74.18, H 6.83,N 8.96.
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BhERLES B 1 Z2%& VOMBN. RAL &Y EOMBN. ¥ EY P(VOMBN) HIL R
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Fig. 1 UV.Vis spectra of VOMBN, EOMBN, Fig.2 Fluorescence spectra of VOMBN (1}, EOMBN
P{VOMBN)and P{ VOMBN-co-MAn) in acetonitrile (4)P(VOMBN) (2) and P(VOMBN-co-MAn) (3} in
1) [P{ VOMBN-co-MAn)] = 3.16 x 10" *mdl/L, 2) acetonitrile

[EOMBN] = 3)[ VOMBN] = 4)[P{(VOMBN)}=2.88 Ao =235nm, Con. of chromophore:1.7 X 10" *moi/L.
10 *mol/L
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Fig.3 Stern-Volmer plots for the fluorescence quenching %iﬁgmmaﬁﬁgﬁk%%&'ﬁmﬂ{t
of F;(VON[BN-m-MAn) by different quenchers &%.F 3 % P(VOMBN-co- MAn) I3t
MEVE @ Eher O 2Hfumn O THF 2H-K EVE XL 4R R, 2H-1%
F EVE BE4E B WAk R KR SR I6T
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Table 1 Quenching constants of the fluorescence of EOMBN and P{ VOMBN-ca-MAn) by different quenchers

Tonization EOMBN({ r =8.22ns) P(Vo-Man){t=6.38ns)

Quencher .
potential(eV} K, K (x10°) Kn K (x10%)

2H-furan 228.8 27.83 149.5 23.43
2H-pyran 8.34 120.1; 14 68 66 .1t 10.34
Furan 8.89 94.36 11.48 30.39 4.76
EVE 8.93° 81.36 9.90 15.32 3.03
THF 5.42 1.7 0.27

Ether 9.6 0.06 0.01

* the value of methyl vinyl ether

EERAMNTE MERKABFHE(—ERE LARLSETFRIDMEM, L&
FERBREEZ TR X —FIEET VOMBN EH LK SSQEARHLRB TFREFH
LImEERE.



W AR AR A T PSS X AR AT TR S RO S BT 235

REFERENCES

1 WuSK, Li F M. in New Trends in Photochemistry of Polymers, Ed By Allen N S, Rabak J E. Amsterdam: Elsevier,
1985.85~97

LiFM, Chen 8], LiZC, etal, J Polym Sci, Part A:Polym Chem, 1996, 341881 — 1888

Gao Q Y(B M), Zhang ] X(KHWE), Li F M{FHEH). Acta Polym Sinical B4 F548).1992, (6):726~731
Cai H, He X H, Zheng D' Y, er al. ] Polym Sci, Part A:Polym Chem, 1996, 34:1245~ 1250

Qu], LiZC, Gao Q Y, exal. J Polym Sci, Part A:Polym Chem, 1996, 34,3015~ 3023

YuS Y(THHE), Yao G QUEYER), Li F M(ZEHLR) . Acta Polym Sinical F 4+ TF ), 1996, (6).726 ~ 731
YuSY, Qiu], Li ZC, et al. J Appl Polym Sci, 1997, in press

Faulkner D J.] Am Chem Soc, 1973,95.:553~563

L - - N - Y S

Crivello ] V, Yang B.J Polym Sci, Part A:Polym Chem, 1995, 33:1381 - 1389

SYNTHESIS AND “STRUCTURAL SELF-QUENCHING EFFECT”
OF VINYL MONOMERS BEARING ELECTRON-ACCEPTING
CHROMOPHORE, p-VINYLOXYMETHYL BENZONITRILE

DU Fusheng, LI Fumian
{ Department of Chemistry, Peking University, Beijing 100871)

Abstract A vinyloxy monomer bearing of electron-accepting chromophore, p-
vinyloxymethylbenzonitrile { VOMBN ) and its saturated model compound, p-
ethoxymethylbenzonitrile ( EOMBN), were synthesized. VOMBN can be cationically
homopolymrized by initiation of Lewis acid such as BF;-Et,O and copolymerized with maleic
anhydride (MAn) using AIBN as an initiator. By fluorescence study, it has been found that
the flucrescence in tensity of VOMBN is much lower than those of the copolymer P({ Vo
MAn) and EOMBN at the same chromophore concentration. This means that a * Structural
Self-Quenching Effect” (SSQE)} has been alse observed in VOMBN, which is attributed to
the charge transfer interaction between the electron-accepting cyanophenyl chromophore and
the electron-donating vinyloxy group in the same molecule upon UV irradiation. The
fluorescence of EOMBN and P{Vo-MAn) can be quenched by a series of electron-rich
vinyloxy compounds such as dihydrofuran (2H-furan), dihydropyran (2H-pyran), furan and
ethyl vinyl ether (EVE), which do not have chromophore moieties. It is found that the
higher the electron-donating ability of the quenchers which are represented by their ionization
potentials, the higher the quenching efficiency.
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