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Axis inversion and functionalization by a protonation/deprotonation

TAKAISHI, Kazuto
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Axially chiral (R)-1,1' -binaphthyl-bipyridyl cyclic dyads were synthesized.
It was found that the (R)-binaphthyl unit in the dyad induces (R)-chirality in the bipyridyl unit,
both in the solid state and in solution. It is shown that vibrational circular dichroism (VCD) is
useful to determine the conformation of bipyridyl compounds. The chiroptical properties, circular
dichroism and optical rotation, underwent significant variations by titration of acid and base. The
magnitude of these changes showed a substituent dependency.
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X 1 Two  stable  structures  of
binaphthyl-bipyridyl dyad (Rnap)-1 calculated at
the level of B3LYP/6-311++G(d,p).
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X 2. (a) Experimental VCD and IR spectra of
(Rnap)-1 (CDCl3, 0.10 M, 20 °C, light path length
= 0.15 cm, BaFy). (b) Calculated VCD and IR
spectra of optimized (Rnap,Rpy)-1 (red) and
(Rnap,Spy)-1 (blue) at the B3LYP/6-311++G(d,p)
level. Half-width at half height = 4 cm™.
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X 3. Relationship between the theoretical VCD
spectra and the dihedral angles &,y (£ N-C-C-N)
in 10° increments of optimized 2 at the
B3LYP/6-31G(d,p) level from (a) —170° to —90°
((Rpy)-form), (b) —90° to —10° ((Rpy)-form), (c)
10° to 90° ((Spy)-form), and (d) 90° to 170°
((Spy)-form). Half-width at half height = 4 cm™.
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X 4. (a) Two vibrational modes (11 and ) of
pyridine ring stretches in 2. (b) Plots of dihedral
angles @ (N-C-C-N) vs the rotational strengths for
the two vibrational modes of 2.
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X 5. Fluorescence properties of the crystal of

(Rnap,Rpy)-1+ CHCls. (a) Pictures of the crystal

under natural and UV light (365 nm, rt). (b)

Fluorescence spectrum of the crystal (Aex = 300

nm, rt).
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