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We have previously reported the first construction of a light-powered chira molecular motor with mono-
directiona rotation. The motor made of chira olefin rotates around the C-C double bond by photoi somerization
and successive thermal isomerization. We report here the construction of a new model with higher speed of
rotation. The new molecular motor of 5-membered type (2R*,2’R*)-(P*,P*)-trans-5 is expected to rotate faster
than the molecular motor of 6-membered type because of less steric hindrance between methyl and naphthalene
groups. Actually the thermal isomerization steps were much accelerated by lowering the activation energies of
thermal isomerization steps.
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Table 1. Rate constant and half-life time of (2R*,2'R*)-
(M*,M*)-cis-6.
Temperature kis 1172/ min.
288.0 K (15.0°C) 143 x 1074 80.8
293.0 K (20.0 °C) 269 x 107 429
298.0 K (25.0°C) 478 x 107+ 24.2
303.0 K (30.0 °C) 8.64 x 107 13.4
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Figure 2. Plots of natural log of the concentration of
(2R*,2'R*)-(M* ,M*)-Cis-6.
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Table 2. Rate constant and half-life time of (2R*,2'R¥*)-
(M* M*)-trans-8.

Temperature kis! !1;2/ min.
248.1 K (=24.9 °C) 131 x 107 88.5
253.1 K (-19.9°C)  2.55x 10~ 453
2581 K (-149°C)  5.15x 10~ 224
263.1K( -99°C) 927 x 10~ 12.5
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Figure 3. Plots of natural log of the concentration of
(2R* 2'R*)-(M* ,M*)-trans-8.
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