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Abstract' Alatanin C 1solated from the tuber of purple yam Dioscorea alata 1s the first discovered unusually stable
monoacyalated anthocyanin in nuctral aqucous solutions The stability 1s ascribed to the mtramolecular stacking of sinapic
acid and to the chiral self-association of anthocyanidin nuclzt

Polyacylated anthocyanin pigments,28) which contain two or more cinnamic acid derivatives, are very
stable to decolorization 1n neutral or weakly acidic aqueous solutions. Intramolecular sandwich-type stacking
of acids has been considered to prevent anthocyanidin nuclei from hydration at its 2-position and subsequent
loss of color.2) Recently we have isolated alatanin C from pigments of purple yam and found it to be
unusually stable anthocyanin although it 1s only monoacylated 1) Here we propose a possible mechanism for
1ts stabilization.

The alatanins are very resistant to hydration at pH 6 0 as shown in Fig. 1. Alatanin A (1)3) and B 2)4)
having two sinapic acid are stabilized by sandwich-type stacking 2) Surprisingly, monoacyalted alatanin C (3)

is also quite stable, despite the fact that monoacylated anthocyanins like shisonin are generally decolonzed
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alatanin C (3)

In the circular dichroism (CD) spectrum of 3 an exciton-type positive Cotton effect 1n the visible region 1s
observed (Fig 2) indicating that the anthocyanidin nuclet of 3 are aggregated clockwise. This chiral self-
acsociation was verified as follows; the exciton-type Cotton effect was shown to be concentration
dependent 5) and addition of the co-pigment, flavocommelin, caused disappearance of the Cotton effect in the
CD.2a,6) Simple anthocyanins i e. pelargonin and delphin are stabilized by self-association at concentration
of >5x10-3M and chiral stacking of these anthocyanidin nuclet is suggested from their concentration
dependent Cotton effects.5) At 5x10-5M most anthocyanins exist in 2 monomeric state, and no exciton-type
Cotton effect is observable in the visible region.
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In alatamin C swnapic acid also plays an important stabilizing role Deacylated 3 (4) 7) does not show
exciton-type Cotton effect in the visible region (Fig 2) and 1s rapidly hydrated at position Z (Fig. T}. Sinapic
acid may allow 3 to undergo the self-association more easily and the intramolecular stacking of acid residues
may also contribute to stabilization by stenically prevenung hydiation of the anthocyanidin nucler In acidic
20, 3 showed long distance NOEs between the signals of the anthocyanidin nucleus and the sinapic acid
residue, and the chemical shifts of the protons of the sinapic acid were observed at higher field than those of
methyl sinapate probably due to an anisotoropic effect of the cyanidin ring current (see Fig. 3) The same
stacking of sinapic acid may occur in neutral solution Thus, the unusual stabiity of 3 might be caused by the
cooperation of unique self-association and mntramolecular stacking (Fig. 3)
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Fig. 1. Stability of alatanins SXI0-M in U.U5M Fig. Z. CD of 3, 4 and shisonin n U USM phosphate

phosphate buffer (pH 6.0) at 20°C @ 1, A2, buffer (pH 6 0) at 20°C.
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Fig 3. Proposed stacking structure of alatanin C.
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