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Abstract' Alatamn C ~solated from the tuber of purple yam Dtoscorea alata ts the first discovered unusually stable
monoacyalated anthocyanm m nuegal aqueous solutions The slabdity ~sascribed to the intramolecular stacking of smapic
acid and to the chiral self-assocmtion of anthocyamdm nuclei

Polyacylated anthocyanin pigments,2a) which contain two or more cinnamic acid derivatives, are very

stable to decolorization xn neutral or weakly acidic aqueous solutions. Intramolecular sandwich-type stacking

of actds has been considered to prevent anthocyantdin nuclei from hydratton at its 2-positron 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 xs only monoacylated 1) Here we propose a possible mechanism for

xts stabilizatton.

The alatanins are very resistant to hydration at pH 6 0 as shown in Fxg. I. Alatanln A (1)3) and B (2)4)

having two sinapic acid are stabdized by sandwtch-type stackmg 2) Surprtsmgly, monoacyalted alatanm C (3)

is also quite stable, despite the fact that monoacylated anthocyanms hke sh~sonin are generally decolonzed

quickly, on
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alatan,n C (3)

In the circular dtchrotsm (CD) spectrum of 3 an exctton-type posmve Cotton effect in the visible region is

observed (Fig 2) indicating that the anthocyanxdm nuclet of 3 are aggregated clockwxse. This chtral self-

association was verified as follows; the exciton-type Cotton effect was shown to be concentration

dependent 5) and addition of the co-p~gment, flavocommehn, caused disappearance of the Cotton effect in the

CD.2a, 6) Simple anthocyanms i e. pelargonin and delphm are stabihzed by self-association at concentration

of >--5x10-3M and chtral stacking of these anthocyamdm nuclet is suggested from their concentration

dependent Cotton effects.5) At 5x10"SM most anthocyanms exist m a monomeric state, and no exciton-type

Cotton effect is observable m the visible region.
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In alatanm C smaplc acid also plays an important stabthzmg role Deacylated 3 (4) 7) does not show

exc~ton-type Cotton effect m the visible region (Fig 2) and ~s rapidly hydrated at position 2 (Fig. i). Sinap~c

amd may allow 3 to undergo the self-assocmuon more eastly and the intramolecular stacking of acid residues

may also contribute to stabdtzatmn by stencally preventing hyd~auon of the anthocyanidin nuclm In actdtc

D20, 3 showed long dtstance NOEs between the s~gnals of the anthocyamdm nucleus and the slnap~c actd

residue, and the chemtcal shifts of the protons of the smap~c acid were observed at higher field than those of

methyl slnapate probably due to an antsotoroptc effect of the cyanidm ring current (see F~g. 3) The same

stacking of slnap;c acid may occur in neutral solution Thus, the unusual stabd~ty of 3 tmght be caused by the

cooperauon of untque self-assocmt~on and mtramolecular stacking (F~g. 3)
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Fig. i . Stabtiity ot-alatanms 5xlll-SM-m 0-.0-YM-
phosphate buffer (pH 6.0) at 20°C • 1, • • 2,
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Fig. 2. CT) of-J, 4 a n d s i h s o n m m (f0-5M-pliosphate
buffer (pH 6 0) at 20*C.
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Fig 3. Proposed stackmg structure of alatanin C.
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