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STRUCTURE OF PLATYCONIN, A DIACYLATED ANTHOCYANIN

ISOLATED FROM THE CHINESE BELL-FLOWER PLATYCODON GRANDIFLORUM
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Structure of platyconin is determined to be 3-O-(6-O-(o-L-rhamnopyranosyl) -
g-D-glucopyranosyl)-7-0O-(6-0- (trans-4-0-(6-0O-(trans-4-0-(3-D-glucopyranosyl) -
caffeoyl) -8-D-glucopyranosyl) caffeoyl) -g-D-glucopyranosyl) delphinidin.
Acylated anthocyanins having more than one acyl group have unusually good stabilityl’2 in
v neutral and weakly acidic aqueous solutions, in which usual anthocyanins are mostly hydrated
to form the corresponding colorless pseudobase. An intramolecular interaction between the

1.2 Platyconin, one of such stable

anthocyanin and the organic acids has been suggested.
anthocyanins, was isolated by Saito et al. from the flower petals of Chinese bell-flower Platy-

codon grandiflorum (Japanese name: kikyo) as its crystalline chloride3 and anhydrobase.l

They suggested its structure to be delphinidin 3-dicaffeoylrutinosido-5-glucoside from the

1.3 To clarify the cause of unusual stability of this anthocyanin, it must be

chemical evidence.
necessary first to determine its complete structure and stereochemistry, which we report here-

with.

Platyconin was extracted from deep-freezed flower petals of P. grandiflorum with 0.5% HCI-
MeOH. The extract was concentrated and washed with ether. The remaining aqueous solution
was evaporated to dryness, dissolved in water, and chromatographed on an Amberlite XAD-7
column using aqueous methanol as eluant to give a crude pigment. It was purified by ODS
(Nomura Develosil) HPLC [ solvent: CF3COOH—CH3COOH—CH3CN—HZO (1.0:6:7.5:85.5) to give
pure platyconin (,L) as its chloride (reprecipitated from its HCI-MeOH solution with ether) [red
powder blackened over 112 °C without melting until 260 °C (11'1:.3 mp 193-195 °C, dec); FAB-mass

- ; + _ . _ 4
m/z = 1422 (M+1); Calcd for C63H73O37 = 1421; UV-VIS and PMR *].

Platyconin (,{) was hydrolyzed with 1% NaOH in 50% MeOH under Ar atmosphere at 0 °C for
15 min. The reaction mixture was acidified with HCIl and evaporated to dryness. The residue
was dissolved in 1% HCI-EtOH, centrifuged to remove NaCl, and evaporated to dryness. The
residue was dissolved in a 1:5/32 mixture of 1% agq CF3COOH (solvent A) and CH3CN—ACOH—H20
(25:20:55) containing 1% CF3COOH (solvent B) and fractionated by gradient ODS HPLC using
the solvents from A:B = 1:5/32 to 1:1. Monitoring was made at 295 and 520 nm absorptions. .
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The pigment fractions were evaporated to dryness to give, after reprecipitation from its HCI-
MeOH solution with ether, bisdeacylplatyconin (%) chloride [ dark red powder melted at 136-146

°C with blackening; FAB-mass m/z 774 (M+1); Caled for C,,H,.O * s 773; UV-VIS and PMRS].
33741721

The fractions having UV absorption at 295 nm were combined and purified by gradient ODS
HPLC using the solvents from A:B = 1:0.5 to 1:1 to afford methyl 4-O-{(g-D-glucopyranosyl)-
caffeate (,@) , whose PMR spectrum was completely identical with that of the authentic sample;6

the 3-O-glucosy! isomer or free methyl caffeate was not detected.

Saito et al. 3 also reported that bisdeacylplatyconin (g) was identical with the deacylation
product of violanin7 and hence must be delphinidin 3-rutinosido-5-glucoside. However, our
HPLC analysis disclosed that they are not identical; % was clearly distinguished from deacyl-
violanin by gradient ODS HPLC from A:B = 1:1/8to 1:1 [A = 1.5% aqg H3P04; B = CHSCN—ACOH—
HoO (25:20: 55) containing 1.5% H3PO4; detected at 295 nm].

Structure of bisdeacylplatyconin (%) was determined to be delphinidin 3-rutinosido-7-gluco-
side as follows: 1) Rutinose [ 6-O-(a-L-rhamnopyranosyl) glucose] must be attached at 3 position,
for it was isolated from platyconin (,{) by treatment with HZO2 followed by ammonolys158 and
identified by comparison of its CMR spectrum with that of authentic rutinose. The position of
attachment was further confirmed by NOE (Fig. 2). 2) PMR and FAB-mass spectra of % indi-
cated that it consists of delphinidin, one molecule each of rutinose and a hexose. 3) The hexose
was determined to be olucose in the B-pyranoside form by a spin-spin decoupling analysis of the
sugar part signals in the PMR spectra of pertrifluorocacetate of bisdeacylplatyconin (%) (Fig. 1);
all of the 11'2 , T2'3 , 13,4 , and 14’5
is attached at 7 positicn was deduced from NOE (Fig. 2). Incidentally, the assignment of the

of the hexose moiety are 8-10 Hz. 4) That the glucose

H-8 signal of delphinidin nucleus was done by the observation of a spin-spin coupling (0.5 Hz)

between H-4 and H-8 signals.

Fig. 1. PMR spectrum (400 MHz) of pertrifluoroacetate of bisdeacylplatyconin (,%)
(% was dissolved in a mixture of (CF3CO)2O and CGD6 (3:2))

Platyconin (,L) consists of bisdeacylplatyconin (%) and two molecules of trans-4-O-(3-D-
glucopyranosyl) caffeic acid as evident from the FAB-mass and PMR spectra4 (Fig. 3).
Analysis of the PMR spectrum by the spin-spin decoupling and partially relaxed Foruier trans-

form methods9 showed that the signals corresponding to two -CHZO— groups in glucose moieties
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Fig. 3. PMR spectrum (400 MHz) of platyconin (,L)
{(in 1% DCl-CDsoD )

are shifted more than 0.5 ppm toward lower fields than those of -CHZO- groups in ,% indicating
that two caffeic acid moieties in 1 are attached at the 6 position of two glucose moieties. All of
four glucose moieties in ,L exist in the 8-pyranosyl form, for the coupling constants of their

anomeric proton signals are 8-10 Hz. Thus the structure of platyconin (,L) is determined to be

3-0-(6-O-(a-L-rhamnopyranosyl)-8-D-glucopyranosyl) -7-O-(6-O-(trans~4-O- (6-O-(trans-4-O-
(R-D-glucopyranosyl) caffeoyl) -g-D-glucopyranosyl) caffeoyl) -R-D-glucopyranosyl) delphinidin.

Platyconin (,L) (quinonoidal base form) is gquite stable in weakly acidic aqueous solutions

(Fig. 4), whereas bisdeacylplatyconin (,%) is easily hydrated to the corresponding pseudobase.1
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Two acyl groups in % prevent the anthocyanidin chromophore from the attack of water molecule
similar to the case of gentiodelphin as discussed in the previous paper. 10 Indeed, construction
of a CPK model of % having the anthocyanidin part sandwiched between the acy!l groups is

possible.
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