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AbstractSix acylated anthocyanins have been isolated from the flowers of Zpomoea congesfa R. Brown. 
One has been previously described as an acylated peonidin derivative. Three others are isomers, derived from 
peonidin-3-(caffeylsophoroside)-5-glucoside. The fifth was characterised as peonidin-3+coumarylcaffeyl- 
sophoroside)-5-glucoside and the last as peonidin-3-(coumarylsophoroside)-5-glucoside. It is noteworthy 
that the anthocyanins found in this species have the same glycosidic pattern, 3-sophoroside-5-glucoside, as 
those reported for the cyanidin derivatives in Zpomoea cairica flowers.’ Acylated anthocyanin occurrence in 
Tubiflorae order is of chemotaxonomical value. 

INTRODUCTION 

IN PRELIMINARY work1 we reported the isolation of several anthocyanins from the flowers of 
Ipomoea cairica (L.) Sweet. These were all derived from cyanidin-3-sophoroside-5-glucoside 
esterified with caffeic andp-coumaric acid. This paper is concerned with the identification of 
six acylated anthocyanins present in Ipomoea congesta R. Br. flowers. Five of them are new 
and only one pigment (I) has been previously described.2 The anthocyanins are all peonidin 
derivatives acylated withp-coumaric and caffeic acid. Acylated peonidin pigments only a few 
are known such as peonanin, isolated from Petunia hybrida and Solanum tuberosum,4 which 
contains p-coumaric acid whereas caffeic acid is the acyl constituent of the Vitis vinifera5 
and Ipomoea batatas2 pigments. 

RESULTS AND DISCUSSION 

Paper chromatographic methods were used to isolate and purify the pigments.4 Four 
magenta bands (I, 11, III, IV) were obtained when the original flower extract was chromato- 
graphed for 48 hr in BAW. 

As we recently reported” in the separation of I. cairica flower pigments, isolation is 
laborious because of the presence of secondary bands accompanying the main ones. These 
minor pigments were not present in sufficient quantity to allow their identification. Attempts 

* Part II in the series “Acylated Anthocyanins”. For Part I see Ref. 1. 
t Research member of the Consejo National de Investigaciones Cientificas y Tkcnicas. 

1 A. B. POMILIO and J. F. SPROVIERO, Phytochem. l&l125 (1972). 
2 M. P. IMBERT, C. E. SEAFORTH and D. B. WILLIAMS, .7. Am. Sot. Hort. Sci., 88,481 (1966). 
3 L. BIRKOFER, C. KAISER, W. KOCH, M. DONIKE and D. WOLF, Z. Naturfirsch. lSb, 631 (1963). 
4 J. B. HARBORNE, Comparative Biochemistry of the Flavonoids, Academic Press, London (1967). 
5 R. F. ALBACH, R. E. KEPNER and A. D. WEBB, J. Food Sci. 30,69 (1965). 
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to characterize them in order to establish whether they are hydrolysis products of the 
original pigments or other artifacts produced during the isolation process were unsuccessful. 

TABLE 1, ANTHOCYANINS FROM Ipomoea congesta 

Pigments Acid produced on 
alkaline hydrolysis* 

BAW Bu-HCI 1% HCI HOAc-HCI 

I 
IIa 
IIb 
IIC 
III 

IV 

Caffeic acid 30 32 33 58 
Caffeic acid 26 14 5 24 
Caffeic acid 25 4 2 17 
Caffeic acid 24 2 4 11 
p-Coumaric- and caffeic 14 8 5 15 

acid 
p-Coumaric acid 10 5 6 24 

* Peonidin-3-sophoroside-5-glucoside was present in each case. 
On Whatman No. 1 paper. 

Abbreviations: BAW (n-BuOH-HOAc-H20; 4: 1:.5, v/v); Bu-HCl (n-BuOH-2N HCI; 1: 1, v/v); 
1% HCI (cont. HCI-HZO; 3:97 v/v); HOAc-HCI (HOAcxonc. HCI-H,O; 15:3:82, v/v). 

Rechromatography of band II in I5 % HOAc yielded three magenta bands, (IIa, IIb, 11~) 
that exhibited different colours under UV light: IIa dull magenta, IIb dull pink and IIc 
bright pink (main band). 

The pigments, in decreasing order of relative concentration were: IV, III, II, and I the 
latter being present only in trace amounts. Several steps in purification were necessary to 
free pigments from other plant constituents. 

TABLE 2. SPECTRAL DATA OF ANTHOCYANINS FROM Ipomoea congesta 

Pigment A,,, (nm)*t 
Eacyl peak % JLO % 
I%,,. max. E,I,. max. 

I 281.2; 3216; 529 88 13.6 
IIa 279; 325; 526.5 55.2 16.8 
IIb 280; 321; 528 66.4 19 
IIC 282.5; 321; 529 47.4 20.5 
III 284.6; 3 16.5; 532.5 85.2 17 
IV 280; 313; 534 61.1 20.2 

* In methanol containing 0.01’4 cont. HCI. 
t The addition of 3 drops of AIt& in EtOH (5% w/v) gave no shift. 

The anthocyanins were identified by their R, values,4 degradative oxidation,” acid’ and 
alkaline8 hydrolysis, and also by spectral characteristics in the visible and ultraviolet 
regions’ (Tables 1 and 2). On acid hydrolysis all the pigments gave peonidin, X,,, 277; 532 
nm; Ah (AD,) = 0; R, 0.60 (Forestal) and 0.72 (BAW). Glucose was the only sugar 
detected. On alkaline hydrolysis, the pigments yielded the same deacylated anthocyanin, 
identified as peonidin-3-sophoroside-5-glucoside by means of R, values: 0.20 (BAW); 
0.10 (Bu-HCI); 0.57 (1 % HCl); 0.71 (HOAc-HCl), and spectral data: h,,, 272; 524 nm; 
Ah (AICl,) = 0; Euv/Evis = 42 ‘;/,. Acyl moieties were characterized as caffeic and p- 
coumaric acids (Table 1). Besides the Rf values, lo, the characteristic colours under UV light, 

’ B. V. CHANDLER and K. A. HARPER, Austral. J. Chem. 14, 586 (1961). 
’ J. B. HARBORNE, Phytochem. 4, 107 (1965). 
a J. B. HARBORNE, Biochem. J. 74, 262 (1960). 
’ J. B. HARBORNE, Biochem. J. 70, 22 (1958). 

lo L. F. CHEN and B. S. LUH, J. Food Sci. 32,66 (1967). 
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with diazotised p-nitroaniline” and on exposure to ammonia vapour, contributed to their 
identification. Hydrogen peroxide oxidation of deacylated anthocyanins yielded only 
sophorose, which must be thus attached to position 3.6 No maxima shift was observed in 
the spectra on addition of aluminium chloride to the ce1112 (Table 2). The E.&E,,, (%) 
ratio4 suggested that pigments I and III contained two molecules of acid whereas IIa, IIb, 
IIc, and IV only one. Two maxima were observed in the UV region (280 and 320 nm) and 
one in the visible. No absorption at 290 nm could be detected. Tanchev and Timberlake13 
previously reported absorption at 296 nm in mono- and di-sinapyl derivatives of cyanidin-3- 
sophoroside-5-glucoside isolated from Brussica oleracea. Similar results were obtained by 
us with caffeyl and coumaryl derivatives of the same deacylated anthocyanin isolated from 
Ipomoea cairica flowers.’ This maximum (290 nm) was not detected in spectra of Ipomoea 
congesta pigments. The UV spectra of caffeic andp-coumaric acid showed maxima at 218.6; 
242; 294; 325.5 nm and 225; 298.5; 310 nm respectively, when methanol containing 0.01% 
HCl was used as solvent. Consequently, absorptions at 290 and 325 nm correspond to the 
acyl constituents. So far we have been unable to explain the lack of absorption at 290 nm 
in peonidin derivatives acylated with caffeic acid. 

The IR spectra determined on KBr pellets containing small amounts of the pigments and 
using beam reference attenuator, were also of value in detecting the presence of hydroxy- 
cinnamic acid acylation. Characteristic absorptions were at 1700 and 1620 cm-‘, arising 
from the double bond conjugated with ester carbonyl group.14 

Thus the six acylated anthocyanins were characterised as (l), peonidin-3-(dicaffeyl- 
sophoroside)-5-glucoside; @a), peonidin-3-(caffeyl-sophoroside)-5-glucoside; (IIb), peo- 
nidin-3-(caffeylsophoroside)-5-glucoside; (IIc), peonidin-3-(caffeyl-sophoroside)-5-gluco- 
side; (III), peonidin-3-(p-coumaryl-caffeyl-sophoroside)-5-glucoside; and (IV), peonidin-3- 
(p-coumaryl-sophoroside)-5-glucoside. So far as we know these pigments have not been 
previously reported as occurring in the plant world, except for I which was originally found 
in Ipomoea batatas (L.) Lam.2 

Pigments IIa, Ilb, and IIc are isomers since they gave rise to the same hydrolytic and 
oxidative products, and could only be distinguished by their chromatographic behaviour 
(Table 1). It must considered that the possibilities of structural isomerism in these acylated 
anthocyanins is clearly considerable, as well as the probable existence of cis-trans isomerism 
in the ctieic andp-coumaric acid moiety. The occurrence of 0 --f 0 acyl migration during the 
isolation and purification steps is unlikely, since the medium was always acid.15 

It is noteworthy that in I. congesta, the isolated anthocyanins are all based on peonidin, 
whereas in I. cairica only cyanidin containing pigments were found. Nevertheless, the most 
remarkable feature of all these Ipomoea anthocyanins is that their glycosidic pattern -3- 
sophoroside-5-glucoside, is the same. Although, in I. cairica pigments, caffeic acid has the 
same hydroxylation pattern as ring B of cyanidin, there is no parallel in the I. congesta pig- 
ments. Thus, 0-methylation does not occur in the cinnamic acids. Cinnamic acid derivatives 
with the same hydroxylation pattern as the co-occurring flavonoids have been found in 
several plants. l6 However, this is not an invariable rule and it is clear that the hydroxylating 
methylating genes for the anthocyanins do not necessary affect the cinnamic acids. 

I1 T. SWAIN, &o&em. J. 53, 200 (1953). 
I2 T. A. GEISSMAN, E. C. JORGENSON and J. B. HARBORNE, Chem. & Znd. 1389 (1953). 
I3 S. S. TANCHEV and C. F. TIMBERLAKE, Phytochem. 8, 1825 (1969). 
I4 K. NAKANISHI, Infrared Absorption Spectroscopy, p. 61, Practical, Holden-Day, San Francisco (1962). 
I5 L. BIRKOFER, C. KAISER, H. KOSMOL, G. ROMUSSI, M. DONIKE and G. MICHAELIS, Ann. 699,223 (1966). 
I6 T. A. GEISSMAN and J. B. HARBORNE, Arch. Biochem. Biophys. 55,447 (1955). 
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Work is in progress towards establishing to which sugar position and glucose unit each 
cinnamic acid moiety is attached in the anthocyanins isolated. 

EXPERIMENTAL 

Flowers were collected from plants growing in Buenos Aires and La Plata from November to April. 
Extraction was carried out with 0.1% HCI-MeOH, at 0”, in the darkness under N2. Oxidation, acid and 
alkaline hydrolyses were carried out according to the conventional methods earlier reported.’ 
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