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Synthesis of the photochromic and electrochromic dyes and their
sensible properties (I)
Dyeing application with photochromic moiety to the fiber substrate -
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Abstract— The photosensitive spiroxazine compound and the electrosensitive viologen compound were prepared
to examine their practical application feasibilities and behaviors. These dyes represent corresponding chromism
effects related to their own characteristics of the dye molecules. Thus, the prepared dyes were characterized and
their absorption spectra were also investigated. Besides, an interest on direct spiroxazine exhaustion to the
polyamide substrates and its photochromic effects within the fiber molecules were determined. The photochromic
reaction on the substrates was clearly observed and its reversible decoloration behaviors responded.
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Fig. 1. Various functional finishings and colorant application areas.
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60°Col Al AN A v ZAle F2k AN E
Calculated for CyHyNO; : C, 63.49; H, 3.73; N,7.40. Found: C, 63.68; H,3.79; N, 7.65
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1
1-nitroso-2,7-dihydroxynaphthalene (10.00g, 52.9mmol)
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Spiroxazine =4 3 (3g, mmol) &} S &4 (1.7g, 6mmol) £ anhydrous acetonitrile 200ml
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Azale] AFALE 55 A0

41% Yield; mp : 248 °C MS m/z M ™ 787; Calculated for C13H15Ber. C, 55.93; H,5.42; N, 10.03. Found:

C, 55.26; H, 5.34; N, 10.03.
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Fig. 2. Absorption spectrum of Spiroxazine compound
2 in DMSO with UV irradiation.
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Scheme 1. Photochromic structural behaviors of
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Scheme 2. Electrochromic structural behaviors of Viologen compound.

o Rtk FAT kA Qe 2ol Fah
ol == A7) Aol thEk vk Frfo] Fom
e go] ok whlo] 7] wlEolth. Scheme 2
o] Viologen 3}3t&2] A7|&}=ol oJste] 4lsl/
g whgo] doju AFHF Ao 24 5
AS YeR a2 At} Scheme 204 HE
Zo] Viologen $hgtEe] HANEE-S &
Viologen ©] 250 Avst gzt 7Y
A o] HMo g vkt Jo=z Alks
o) ol 24t FAlo] Sal¥o] Aol
Al il olfla Age s .
dr}l Ar)jH o walo] 7lssle o]E sk v
g] _041;15:1: T:Ef,‘]. HH]—EH] o]oiq_x u]— tﬂ—_ll]
F wago] Aol AFHE Wil Utk Fi
3o H71% g3l ©3 Viologen 3}3= 49
T 338 YERH AT Spiroxazine A4~2]
3437 FASHAl Viologen $H8HE% 610nm -
o o] UlS Fste] P A EAS e
War gl

upeba] QelA] Ave A o] FHAMEA]
I A7HAERS A= 5
#A P2 ol =915je) 23

O
_A_;

aq

_

r:[o{n
¥ m[q.

(<3

A o]FoltT
]‘-‘/\-]}\ﬂ/\/] St 8 ol Ao EAHo=F F
ool wte} P AR 69 B 5HS
Flg 2 2 Fig. 3] §% F43} wlwste] st
olth Fig. 40l F 714 A= MAEARS X
of 7FA= sFgt=e] o5 A=l gk A=
0.05
0.04 [
. 003}
8
<
0.02| o
0.01 R : \*u.‘._._.,..ﬁ‘
0.00 . s ‘ _ -
500 550 600 650 700 750

wavelength(nm)
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