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Abstract—Photochromic spiroindolinonaphthoxazine dye was synthesized via condensation of 1,3,3-trime-
thyl-2-methylene indoline with 1-nitroso-2-naphthol. Spiroindolinonaphtoxazine prepared was characterized
by means of TLC, melting point measurement, UV, IR, 'H-NMR, *C-NMR, and elemental analysis. Photophysi-
cal properties of spiroindolinonaphthoxazine were investigated using UV-visible spectrophotometer. The color-
less form and the colored metastable form in ethanol solution exhibited unique characteristic bands respec-
tively. A thermal equilibrium existed between the colorless and colored forms, and the standard enthalpy
of equilibrium could be obtained from the measurement of absorbance of the colored form at different temper-
atures. Catalytic condensation reactions were conducted on various catalysts in order to improve the yield
of spiroindolinonaphthoxazine. 5 wt% Pd/C catalyst resulted in the yield about two times higher than that
for noncatalytic condensation, which suggests the possibility of improvement in spiroindolinonaphthoxazine
vield by the catalytic process.
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Fig. 2. The absorption spectrums of the authentic(10 ppm)
and synthetic(15 ppm) products in ethanol.
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Table 2. '"H-NMR spectral data of spiroxazine

] 10
CHy  CH3

Regi .. No. of Chemical  Literature
egion Position .
protons  shift(ppm) value
Naphthox-  10'-H 1 860 857 8.56(d)
azine 2'-H 1 783  7.75(s)
7-H 1 784 782 7.75(d)
6'-H 1 7.79 776  7.67(d)
9'-H 1 761 758 7.56  7.58(t)
8'-H 1 744 741 739  7.40(t)
5-H 1 7.06 703  7.00(d)
Spiroindole  6-H 1 721 719 7.16  7.22(t)
4-H 1 7.15 713 7.09(d)
5-H 1 6.89 6.836 684  6.90(1)
7-H 1 6.66 6.63 6.58(d)
8-H 3 276 277(s)
9-H 3 136 1.37(s)
10-H 3 133 1.35(s)
Solvent acetone deuterio-
chloroform
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& 122-125C[6], 134-135C( 7], 167-170C[8] 2 23] Ax el 4] F4H=rt vebydeh Table 1o Heojd ¥
Table 1. IR spectra of spiroxazine
Literature Authentic Synthetic Literature Authentic Synthetic Literature Authentic  Synthetic
product product product product product product
3054 3067.1 3049.4 1438 1441 1028 1032 1033.9
2961 2964.9 2966.8 1421 1423.6 14275 1000 1005 10204
1619 1620.4 1381 1385 1385 962 964.5 958.7
1605 1608.8 1606.9 1358 1359.9 1358 813 817.9 814
1589 15914 15934 1297 1302.1 13021 | 751 756.2
1506 1508.5 1506.5 1271 1273.1 1271.2 740 7427 7465
1484 1485.3 1485.3 1242 1246.1 1248.1
1452 1458.3 1458.3 1073 1078.3 1082.2
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Table 3. *C-NMR spectral data of spiroxazine

Region Position Chemical Literature
shift(ppm) value
Naphthoxazine 2'-C 1524 150.8
4'a-C 149.1 1476
10'b-C 1454 144.2
6'a-C 132.3 130.9
6'-C 130.8 128.1
7-C 129.2 127.8
9'-C 128.3 1272
8'-C 125.5 124.2
10'a-C 1244 123.0
10'-C 122.8 1215
5'-C 118.0 116.8
Spiroindole 7a-C 137.3 135.9
3a-C 131.6 129.3
6-C 129.2 128.1
4-C 122.8 1215
5-C 121.1 119.9
7-C 108.5 107.2
2-C 100.1 98.6
3-C 52.9 51.8
8-C 30.5 29.7
9-C 26.2 255
10-C 215 208
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Fig. 3. The absorption spectrum of the colorless form of
spiroxazine in ethanol.
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Fig. 4. The absorption spectrum of the colored form of
spiroxazine in ethanol.
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Fig. 5. The absorption spectrums of the colored form of
spiroxazine in ethanol at different temperatures(0
to 70°C).
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colored form versus 1/T.
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Table 4. The yields of spiroxazine on various catalysts

. 7]7]1«1 . 7&1“7‘&]-. ,7&%,

Catalysts Solvent Yield(%)
noncatalytic MeOH 26-31
EA 32-34
13X EA 32
Pt-Ir/HX EA 37
Pt-Ir/KX EA 37
Rex(CO)yo MeOH 34
Pt(NHx)4Clz MCOH 38
Pt(NH3)4(NOs), MeOH 37
HzSO4 MeOH -
NH,OH MeOH -
Ru/C EA 39
Rh/C EA 38
Pd/C EA 52-54

*MeOH: Methanol, *EA: Ethylacetate
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