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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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NaOH (2.498g, 62.4mmol)Z H,O 100mlef g 32 2Hd 88 A] 71 3 2,7-dihydroxy naphthalene (10.00g,
62.4mmol)3} NaNO, (4.46g, 6.5mmol)& ¥ 11 60°Co| A 1A 7 A &= murst it &3 43 3o 0°C2 Y
Z}3tal, F3H4t 8mlet 3742 15ml] MG H L 0°CE 2|3t 3 3}3t3 147 B¢t 823 mytshd
Al BEg-& APttt vhS 4R $ o ko) A E o 2] H yHESH A pHpaperE o] &3 FAS EA &
60°Col A AzAA ¥ 24 57 FAHE 1& B3tk 90% Yield mp : 243°C MS m/z M™ 189;
Calculated for CioH7NOs : C, 63.49; H, 3.73; N,7.40. Found: C, 63.68; H, 3.79; N, 7.65.
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HO OH NaNO, HO OH
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Conc.H,S0,4

1

1-nitroso-2,7-dihydroxynaphthalene(10.00g, 52.9mmol) 1& Ethanol 120mle|| 7}d £33 3,
1,3,3,-trimethyl-2-methylene indoline(Fisher’s base) (9.17g, 52.9mmol)-& 4 FH A )3}t A3l 4=
$-5A17E ¢ &7 Stol A wRESIHA ¥Eg-S st vhs S8 ST A0 2 YA S A2 E
°]-§-8}o] Ethanol-& A7 3t & Methanol 120mlE ¢ i1 12A] 7t 59t wRkeE ¥ o] 3hc}. o o3t T A &=
Chloroformo]| -§-3j & /4 2 &3} 247+ ¥t & o 343} 31 chloroform& A A gt 5 50°Col| A A x5}
o] Spiroxazine $%= 4] 22 It} 55% Yield mp : 212-214°C MS m1/z M 344; Calculated for CHaoN:0,
:C,76.72; H, 5.85; N, 8.13. Found: C, 75.63; H, 5.67; N, 8.01.

NO OH
EtOH
LY (o e OIS
~ |N ol
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Spiroxazine -f %= 4 2 (5.00g, 14.5mmol) & o} A& 500mlef 71 E-&3f §F & K,CO5(1.60g, 11.6mmol)
< ¥ 11 wyslHA A 1,6-dibromohexane(4.76g, 14.5mmol)-& & 313t & 24 A1 7+ Tt 857 3} ol A v}
A ¥ & AT}, A 5to] o] AL FHA 7] I L2 I A E MeOHoj| @31 igtAF T} o] & o3}, 4
Mgt A2A17] F Ao 2 A AA 3 AR A A Spiroxazine -FEA 3& LAt 59% Yield; mp :
147°C MS m/z M 506; Calculated for CasHsBrN,O»: C, 66.27; H, 6.16; N, 5.52; O, 6.31. Found: C, 66.95;
H, 6.43; N, 6.00.

OH O—(CHy)e-Br
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4,4’ -bipyridinyl (6.00g, 38.4mmol)< anhydrous acetonitrile 120mlof] Y11 &3]A]7] ¥ 1-bromo-
propane (4.72g, 38.4mmol)2 & 513t 1L = E-S A AT A o A 40417t 73 H T BHE- &, 38l e
TS e ALES AAT FH AFstn FLEAA U2 IAE 0°ColA FAF AR ol&
anhydrous acetonitrileo]| A} |2 A 8l A3}, AR A ST E4E Aot 35% Yield mp: 92°CMS
m/z M 279; Calculated for Ci3HisBrNa: C, 55.93; H, 5.42; N, 10.03. Found: C, 55.26; H, 5.34; N, 10.03.
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%7+ 4 & 4 (1.7g, 6mmol)E anhydrous acetonitrile 200ml1o]

58 o

41% Yield; mp : 248°C MS m/z M" 787; Calculated for Ci3HisBrNa: 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
Spiroxazine compound.
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Scheme 2. Electrochromic structural behaviors of Viologen compound.
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Fig. 3. Absorption spectrum of Viologen compound 4
in DMSO with electric current.
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Fig. 4. Visible spectral change of dye 5 in DMSO by
electric current and UV irradiation. _
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Fig. 7. Image of the photochromism effect on Spiro-
xazine dyeing.
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