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Scheme 1 Synthesis routes of 6-Cl-8-Br-spiro(indoline-2,2’-[ 2H | -benzopyran) derivatives

R, =CH,, H, Cl; R, =CH,, CH,CH,OH.
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Table 1 Physical data of the compounds 3a—3f

Elemental analysis( % , Caled. )

Compd. R R, m. p./C Yield( % ) c H N
3a CH, CH, 136—137 56 59.24(59.35) 4.71(4.73) 3.45(3.46)
3b H CH; 138—140 56 58.47(58.41) 4.25(4.39) 3.50(3.58)
3c Cl CH, 124—125 58 53.37(53.68) 3.71(3.79) 3.25(3.29)
3d CH; CH,CH,0H 137—138 68 57.95(58.02) 4.83(4.87) 3.18(3.22)
3e H CH,CH,0OH 137—139 59 57.22(57.10) 4.53(4.55) 3.18(3.33)
3f Cl CH,CH,0H 108—109 51 52.95(52.77) 3.86(3.99) 3.05(3.08)

Table 2 MS, "H NMR and IR data of compounds 3a—3f

Compd. MS(M*) m/z 'H NMR, & IR, #/cm ™!

2a 404 1.16(s, 3H), 1.28(s, 3H), 2.31(s, 3H), 2.66(s, 3H), 5.76(d, 1H, J=10.2 970, 1219, 1018, 1355,
Hz), 6.42(d, 1H, J=7.8 Hz), 6.74(d, 1H, J=10.2 Hz), 6.88(s, 1H), 6.95 1169
(s, 1H), 6.98(d, 1H, J=2.7 Hz), 7.30(d, 1H, J=2.7 Hz)

2b 390 1.17(s, 3H), 1.30(s, 3H), 2.70(s, 3H), 5.78(d, 1H, J=10.2 Hz), 6.53(d, 970, 1220, 1021, 1364,
1H, J=7.5 Hz), 6.75(d, 1H, J=10.2 Hz), 6.87(t, 1H), 7.00(d, 1H, J=2.4 1159
Hz), 7.07(d, 1H, J=2.7 Hz), 7. 17(t, 1H), 7.30(d, 1H, J=2.4 Hz)

2c 424 1.16(s, 3H), 1.28(s, 3H), 2.68(s, 3H), 5.75(d, 1H, J=10.2 Hz), 6.43(d, 973, 1220, 1018, 1356,
1H, J=8.1Hz), 6.77(d, 1H, J=10.2 Hz) , 7.01(dd, 2H) ,7.11(d, 1H, J=2.7 1171
Hz), 7.32(d, 1H, J=2.7 Hz)

2d 434 1.17(s, 3H), 1.29(s, 3H), 1.98(s, 1H), 3.40(m, 2H), 3.76(s, 2H), 5.75 970, 1221, 1022, 1370,
(d, 1H, J=10.2 Hz), 6.42(d, 1H, J=7.8 Hz), 6.74(d, 1H, J=10.2 Hz), 1156, 3434, 1022
6.88(1, 1H), 6.95(m, 1H), 6.98(d, 1H, J=7.2 Hz), 7.30(d, 1H, J=2.4 Hz)

2e 420 1.17(s, 3H), 1.30(s, 3H), 1.98(s, 1H), 3.40(m, 2H), 3.76(s, 2H), 5.75 970, 1222, 1024, 1365,
(d, 1H, J=10.2 Hz), 6.64(d, 1H, J=7.8 Hz), 6.74(d, 1H, J=10.2 Hz), 1159, 3426, 1024
6.86(t, LH), 7.00(m, 1H), 7.07(d, 1H, J=7.2 Hz), 7.16(t, 1H), 7.32(d,
1H, J=2.4 Hz)

2f 454 1.16(s, 3H), 1.28(s, 3H), 1.88(s, LH), 3.40(m, 2H), 3.73(t, 2H,), 5.73 973, 1221, 1022, 1368,
(d, 1H, J=10.2 Hz), 6.56(d, 1H, J=8.4 Hz), 6.74(d, 1H, J=10.2 Hz), 1157, 3430, 1022
7.00(t, 2H), 7. 11(d, 1H, J=2.1 Hz), 7.33(d, 1H, J=2.4 Hz)
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WIE TR, 2SI P4, MBS %a =8.2117(6) nm, b =8.2117(6) nm, ¢ =27.440(3) nm,
a=B=y=90°, Z=4, V=1850.3(3) nm’, D, =1.453 Mg/m’, F(000) =824, M, =404.72, R, =
0.0290, wR, =0. 0654.
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Fig. 2 UV-Vis absorption spectra of com- Fig. 3 UV-Vis absorption spectra of compound 3d
pound 3c in acetone before(a) and after irradiation
after(b) irradiation a. Ethanol; b. acetone; c. dichloromethane; d. cyclohexane.
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Synthesis and Properties of Photochromic 6-Chloro-8-bromo-spiro
(indoline-2,2'[ 2H | benzopyran) Compounds

TAN Ting-Feng'?, HAN Jie', PANG Mei-Li', GAO Yong-Bin', MENG Ji-Ben'"
(1. Department of Chemistry, Nankai University, Tianjin 300071, China;

2. Department of Materials Engineering, Tianjin Institute of Urban Construction, Tianjin 300384, China)

Abstract A series of novel 6-chloro-8-bromo-spiropyrans were designed and synthesized. The structures of
all the compounds were characterized by '"H NMR, IR, MS, and elemental analysis. Single crystals of 1’,3",
3",5’-tetramethyl 6-Cl1-8-Br-spiro( indoline-2,2'-[ 2H ] -benzopyran) were determined by X-ray single diffrac-
tion. Combined with UV-Vis absorption spectra, the photochromic properties of these compounds were studied
intensively in different solvents. Moreover, the relationship between the structure, solvent polarity and photo-
chromism were analyzed. The results show that and the compound takes on excellent photochromism in the
strong polarity solvents, electron-donor groups in indoline moiety and solvents with a strong polarity made the
maximum absorption wavelength to hypochromic shift.

Keywords Spiropyran; Photochromism; UV absorption spectrum; Synthesis
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K SCHik 2% T8y Py HIX Bt E5h 4 Ebi|

MoR & R Sl O 3O (EES A MR B B R

(a=rwiil 274 0.99 2772 10.12 3.53 27 147 0.01 0.47 7.5
(= STER 171 0.97 4278 25.02 3.56 24 84 0.02 0.65 7.0
[lecs=22iTd 403 1.00 7556 18.75 4.53 26 140 0.03 0.91 8.6
(=3 125 1.00 1570 12.56 3.84 21 66 0.01 0.63 5.9
A=A 5 R 255 0.99 3157 12.38 3.84 26 135 0.01 0.51 6.6
EHEY TR 246 0.99 2201 8.95 3.19 25 127 0.00 0.43 6.7
fheE S5k A 117 1.00 1212 10.36 3.13 19 57 0.02 0.26 6.5
Ak 182 0.97 1402 7.70 4.09 19 79 0.05 0.80 6.5
kg 265 1.00 4195 15.83 4.16 23 84 0.02 0.73 7.2
TR e Ak 84 1.00 928 11.05 3.74 16 37 0.01 0.87 6.1
PREME 2 4 154 1.00 1931 12.54 4.22 18 43 0.06 0.78 5.6
ik 193 0.99 2557 13.25 4.17 27 104 0.06 0.68 7.3
Tetlfb 2z a4 399 1.00 6594 16.53 4.42 27 136 0.03 0.91 6.8
LY/ BL R 221 288 0.99 5209 18.09 4.43 25 112 0.02 0.92 7.9
N k2 334 1.00 3753 11.24 4.02 26 142 0.02 0.79 7.6
AP 286 1.00 6159 21.53 4.21 23 106 0.03 0.84 8.8
T EEE B 76 1.00 1613 21.22 4.38 22 55 0.07 0.89 6.6
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