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Abstract

Absolute configurations of C(�)-chiral primary allylic amines can be determined from the CD spectra of their
N-phthaloyl derivatives. This method is based on the exciton coupling of the allowed�–�* transitions in the
phthalimide and olefin chromophores: positive helicity of the N–C�–C_C bond system results in a positive Cotton
effect at ca. 220 nm, a negative Cotton effect is obtained for the negative helicity N–C�–C_C bond chain. © 2000
Elsevier Science Ltd. All rights reserved.
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Chiral non-racemicN-protected allyl amines are becoming available by asymmetric synthesis.1–3

For example,N-phthaloyl allyl amines1–3 have been synthesized by Trost and Bunt,1a by catalytic
asymmetric substitution of allylic acetates by phthalimide. Their absolute configurations were deter-
mined by transformation to known amines and by1H NMR shift correlation of diastereomericO-
methylmandelamides.4

In recent years we have developed a method for determining the absolute configuration (or confor-
mation) of optically active chiral amines based on intramolecular exciton coupling of the phthalimide
chromophore.5 Here we present a CD method for the determination of absolute configuration ofN-
phthaloyl allyl amines. This method is based on a non-empirical correlation of the sign of the long-
wavelength exciton Cotton effect with the helicity of the bichromophoric electric dipole transition
moment system.6 Both cyclic and acyclic allylic amines can be subjected to this determination.
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The CD spectra of cyclic compounds1–3 display a negative Cotton effect at ca. 220 nm, belonging to
the�–�* charge-transfer transition polarized along the C2 axis of the phthalimide chromophore (Table
1).5 The sign of this Cotton effect correlates withM-helicity of the N–C�–C_C bond system in the
S-configuration, as a result of coupling of the phthalimide 220 nm transition with the�–�* transition
of the alkene chromophore (Fig. 1A). The diminished magnitude of the Cotton effect of3 apparently
reflects increased conformational flexibility of the seven-membered ring.7,8

Table 1
CD data

Fig. 1. CD correlation for cyclic (A) and acyclic (B) allylic phthalimides of (S) configuration (for (R) configuration the sign of
the Cotton effect is reversed)

The acyclicN-phthaloyl allylic amines4–119 display Cotton effects at ca. 220 nm whose sign likewise
reflects the absolute configuration. The calculated minimum energy conformer of7–11 is shown in Fig.
1B.7,10 The helicity of the N–C�–C_C bond system and hence the sign of the Cotton effect of7–11 are
reversed when compared to these of1–3 of the same absolute configuration. Alkene substitution pattern
in 4–11exerts some effect on the magnitude, but not on the sign, of the 220 nm Cotton effect.

The simple electric dipole transition moment interaction scheme shown in Fig. 1 can be used to
correlate the absolute configuration of any allylic amine with the sign of the Cotton effect.
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A similar exciton CD method has been introduced by Harada and Nakanishi for the configuration
determination of benzoates of allylic alcohols.11
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