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HEAVENLY BLUE ANTHOCYANIN III. STRUCTURE OF BIS-DEACYL
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Abstract — Structure of bis-deacyl heavenly blue anthocyanin was deter-
mined to be 3-0-(2-0-(6-0-(trans-3-0-(g-D-glucopyranosyl)caffeyl)g-D-

glucopyranosyl)g-D-glucopyranosyl)-5-0-(g-D-glucopyranosyl) peonidine.

Heavenly blue anthocyanin (HBA) is a constituent of blue flowers of a morning glory, Ipomoea
"Heavenly 1=_’.lue".2 We have reported the components of HBA (,p to be peonidine 3-f-sophoroside-
5+ -glucoside (tris-deacyl HBA) (,’i),3 trans-4-0-(6-0-(trans-3-0-(B-D-glucopyranosyl)caffeyl) -
g-D-glucopyranosyl)caffeic acid (%), and trans-3-0-(B-D-glucopyranosyl)caffeic acid (,%).1

Alkaline hydrolysis of HBA using a variety of basic reagents such as aq NaOH, triethylamine,
or dicyclohexylamine at higher or lower temperatures afforded only two anthocyanin produets;
bis-deacyl HBA (i) and tris-deacyl HBA (%). The best condition to obtain bis-deacyl HBA (Q)
is that HBA (%) chloride is treated with 60% methanol containing 1% NaOH at 25 °C for 10 min
under nitrogen atmosphere. After the usual work-up, the products were separated by Avicel
tle using AcOH:HCl:H20 (5:1:40) as eluent. Bis-deacyl HBA (3) was eluted from the tlc plates
with 1/100 N HC] and, after the usual work-up, obtained as its chloride (red powder, yield 28%);
AD-DIBHCIMEOH 1y (100 ¢): 282 (1.48), 205 (1.39), 321 (1.22), 524 (2.11). Its fd-mass [m/z
1112 (M+1)] and pmr s;:uectrum‘l (Fig. 1) show that § consists of peonidine + 4 x glucose + 1 x
caffeic acid,

Bis-deacyl HBA (i) was hydrolyzed with 4% NaOH in 50% methano! at 25 °C for 10 min to
afford tris-deacyl HBA (,%) and an aromatic acid, which, after methylation with diazomethane,
was identified as methyl trans-3-0-(g-D-glucopyranosyl)caffeate by tlc comparisons with the
authentic sample.1 Thus, bis-deacyl HBA ()} is composed from tris-deacyl HBA (2) acylated

with trans-3-0-(g-D-glucopyranosyl}caffeic acid.
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Fig. 1. Pmr spectrum (400 MHz) of bis-deacyl
HBA (5) in CDgOD containing 0.1% DC! at 60 °C
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Fig. 2. PRFT pmr spectra (400 MHz) of tris-deacyl
HEBA (,'é) (upper) and bis-deacyl! HBA (é) (lower) in
CD,OD containing 0.1% DCI at room temp.

Position of the acylation on the sugar moiety of tris-deacyl HBA (2) was deduced to be one
of the three CH,0H groups of glucose moieties since the signals of one of CEZO- groups appeared
at § 4.13 (1H, dd, 4 = 2.5 and 1} Hz) and 4.26 (1H, 4, 4 = 11 Hz), while pmr spectrum of 2
showed the signals of all of the three CH,OH above 4 ppm. That the signels at § 4.13 and 4.26
are indeed for CEZO- grouping was confirmed by the partially relaxed Fourier transform method
{PRFT) in which four CH,0- groups were differentiated from other signsals as silown in Fig. 2.

In the PRFT spectrum of § the signals at ¢ 3.44 and 3.56 corresponding to the CLIZOH of
@ glucose in tris-deacyl HBA (2) disappeared. It can be best interpreted by assuming that
those signals were ghifted to § 4,13 and 4.26 in bis-deacyl HBA (E). Thus, it is evident that
the acyl moiety is attached to the CH20H group of @ glucose. Incidentally the C§2OH signals of
methyl 3-0-(8-D- glucopyranosyl)caffeate appeared at § 3.97 (1H, d, J = 12 Hz) and 3.81 (1H,
dd, § = 7 and 12 Hz). Thus, the structure of bis-deacyl HBA (é) was determined to be 3-O-
(2-0-(8-0-(trans- 3-0-(8-D-glucopyranosyl)caffeyl)8-D-glucopyranosyl) B-D-glucopyranosyl) -5-0-
{R-D-glucopyranosyl}peonidine.

The above results show that HBA (,{) consists of bis-deacyl HBA (Q) acylated with the pglucosyl-

~—3b7—



caffeylglucosyleaffeic acid 3. Our preliminary experiments applying the PRFT method (not

shown) strongly suggests that the acid QJ is attached to the CHZOH group of (Q glucose moiety;
thus HBA (%) may have a long side chain of the glucosylcaffeylglucosylcaffeylglucosyleaffeyl

group on peonidine 3-sophoroside-5-glucoside (tris-deacyl HBA) (2).
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