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Computational analysis of an optically active N-C axially chiral
tetrahydroquinoline and the effect of protonation on its rotational
transition state

oSatoshi Yokojima,! Yasuo Dobashi,! Hiroshi Hasegawa,* Osamu Kitagawa?
1 School of Pharmacy, Tokyo University of Pharmacy and Life Sciences
2 Department of Applied Chemistry, Shibaura Institute of Technology

[Abstract] The reaction rate of racemization of optically active N-C axially
chiral tetrahydroquinoline 1 was experimentally examined and found that the
racemization was remarkably accelerated by protonation [1]. We
computationally analyzed the free energy of 1 and protonated state by DFT with
B3LYP/6-31G(d). The effect of the solvent was taken into account by PCM.
From the calculation, we found that the nitrogen atom of 1-H* has sp? character.
Consequently, the steric hindrance in 1-H" is smaller than that in 1, which leads
to the reduction of the transition free energy of the N-C bond rotation [1]. In
addition, we found that the rotational energy barrier in C8 side is smaller than

that in C6 side, Thus, the N-C bond rotation of 1-H* occurs via C8 side.
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