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A study on the Synthesis and the Photochromic

Property of Viologen Derivatives

Gu Won Suh
(Institute of KSPMC)

Abstract

It is well known that viologens such as 1.1 —disubstituted 4, 4’—bi-

pyridinium salts and those used as redox indicator, herbicide and elec-

trochromic display device because those possess the lowest redox potential

in any organic system.

Viologen salts produced reversible high blue color under the influence of

radical cation by photoreduction

This study is related to the synthesis of viologen derivatives and the

photochromic property in water solution state and the polar aprotic poly-

vinylpyrrolidone(PVP) matrix.
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Tabie.1 Viologen Dervatives Species

Abbrev.

Structure Mono. Di.
subst.subst.

Ci,CH LH —NOHOH—CH CH,CHy +2C1 VPC
NOHON—CHZCH2CH3 ! nvpC

- , _,: >< ‘)_

CH,CH CH, p.Q 17 CH,CH,CH, +1,2Br nVPE VPR

NH CH CH2CI-!2 NQ ON"CH CH CHZNII +2,4Br mVPA VPA

3

@CH{NOHON‘ C“z‘@ + 1,2C1  mvBC VBC
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Fig.2 FT—NMR spectrum of mVBC
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Fig.3 FT—NMR spectrum of VBC
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Table.2 The Color—Fading Rate of VBC Concentration
Change in PVP, 60 sec UV Irradiation.

Fading rate AT _f;_’[_‘- __é'_I‘_ AT AT
(min) 10 30 60 120 180

Conc. AT AT AT AT AT

{mole) 0 0 0 0 0
0.013 0.60 0.10 0.00 — -
0.025 0.75 0.50 0.15 0.00 -

0.050 0.95 0.85 0.55 0.30 0.00

0.100 0.96 0.82 0.70 0.45 0.15

0.150 0.97 0.85 0.75 0.55 0.25

Table.3 Photochromic Reversibility-of Viologen

Derivatives in PVP Matrix

Cycoes No.
10 20 40 80
Abbrev.
VPC 0.98 0.90 0.76 0.49
VPB 0.92 0.78 0.67 0.35
VPA 0.98 0.94 0.90 0.85
VBC 0.96 0.91 0.72 0.59
VBB 0.96 0.91 0.80 0.75
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