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Photochromism of 1-Thiazolylvinylcyclopentene derivatives having various aryl group
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1-Thiazolyl-2-vinylcylopentene ~ derivatives, 1-[5-Methoxy-2-(4-methoxyphenyl)-4-thiazolyl]-2-(2-methyl-1-pentafluorophenyl-2-propemyl)-

perfluorocyclopentene  (1a)  and

1-[5-Methoxy-2-(4-methoxyphenyl)-4-thiazolyl]-2-(2-methyl-2-naphthyl-2-propenyl)pentafluorophenyl-

perfluorocyclopentene (2a) were synthesized in an attempt to obtain yellow photochromic compounds having low photocycloreversion quantum

yields. Their photochromic performance, thermal stability and fatigue resistant property were compared with 1-[5-methoxy-2-(4-methoxyphenyl)-4-

thiazolyl]-2-(2-methyl-1-phenyl-1-propenyl)perfluorocyclopentene (3a). Three of thiazolylvinypercyclopentene derivatives (1a, 2a and 3a)

underwent reversible photochromic reactions. Among the three derivatives 1 exhibits superior fatigue resistance. The closed-ring isomers 1b-3b were

found to be thermally stable at 80 °C for more than 240 h.
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Scheme 1.
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1-[5-Methoxy-2-(4-methoxyphenyl)4-thiazolyl]-2-(2-methyl-1-
pentafluorophenyl-2-propemyl)perfluorocyclopentene (1a)

TIUFERRAT T, ALE4 (210 mg, 0.698 mmol) K
ether/% (7 mL) %-80 °CIZFEE L. 15wt% n-BuLi(0.457 mL,
7.33 mmol) A4 N L CTL038#R L7z, £ LT, -90°CITm= L
TH5 6(173mg, 0.419 mmol) Dz fEether?AlZ(S mL) & A3
ReffEE Lic, KREMATRISER T S8, v=Fro—7
JTHIH L, B L-E R VAT hrn< v 75
74— (EHETT L ~FHr=2/8) THlEL. HELAY
la (39 mg, 634X 10°mol) ZULH12% THH7z, 'H NMR (400
MHz, CDCl3) 8 7.67 (d, J= 8.8 Hz, 2H), 7.35-7.22 (m, 5H), 6.88 (d,
J=8.8 Hz, 2H), 4.01 (s, 3H), 3.82 (s, 3H), 1.75 (s, 3H), 1.63 (s, 3H),
HRMS (EI'): m/z caled for CasHisFuNO2S: 615.07261; found:
615.0732.

1-[5-Methoxy-2-(4-methoxyphenyl)-4-thiazolyl]-2-(2-methyl-2-
naphthyl-2-propenyl)pentafluorophenylperfluorocyclopentene (2a)

T NI UFERR T T, ALEPS5(235 mg, 0.900 mmol) DK
THFYA#E (7 mL) %-80 °CIZFHHE L. 15wt% n-BuLi(0.600 mL,
7.33 mmol) Zif F L CLOHEE L7e, £ LT, -100 °CITim=e
LT/ 56(189mg, 0.450 mmol) Dizfifether?AZ(3 mL) & AfL
2MFEIHE Lz, REMA TRIGERK T S8, YoFlra—7
ATHIH L, B LI EEZ VISV AT A a~ N5
T4— (~FYHY) THEEL. BRYEEY 2a (38mg, 6.50X
105mol) %X 14% T57=, 'HNMR (400 MHz, CDCl3) 8 7.65-
7.86 (m, 5H), 7.40-7.50 (m, 3H), 6.85-6.90 (m, 2H), 4.04 (s, 3H),
3.81 (s, 3H), 1.78 (s, 3H), 1.68 (s, 3H), HRMS (EI"): m/z calcd for
C30H23FeNO2S+: 575.1348; found: 575.1350.
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compd D, Ape/nm Dyoa Ama/IM  conversion
1 024 323 0.014 (416 nm) 428 0.97
2 0.16 321 0.0040 (416 nm) 427 0.98
3 020 322 0.0042 (416 nm) 424 0.95
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Figure 3. 1b (@), 2b (M) and 3b (O)D80 °CiC 3513 % ENVAE M.
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