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Abstract-Pinostrobin S-glucoside, a novel flavanone glycoside, was isolated from the bark of Prunus cerasus. As it was 
not found in P. avium, the substance is useful to distinguish these two species. Apigenin Sglucoside genkwanin 5- 
glucoside and neosakuranin were also isolated from the bark of P. cerasus. They occur in both species as minor 
components. These S-glucosides together with genistein S-glucoside, prunetin S-glucoside, sakuranin, tectochrysin S- 
glucoside and luteolin S-glucoside were hydrolysed in malic acid. The isoflavone and flavone S-glucosides were shown 
to be hydrolysed more rapidly than the flavanone S-glucosides, whereas no hydrolysis was observed with the 
corresponding 7-glucosides under the same conditions. The chalcone 2’-glucoside neosakuranin was transformed at 
first to the corresponding flavanone S-glucoside, which was hydrolysed thereafter. 

In earlier work [l], two of the three flavonoids which 
distinguish Prunus cerasus from P. avium were identified 
as prunetin Sglucoside (8) and tectochrysin Sglucoside 
(2). The third is now identified as pinostrobin 5+-D- 

glucoside (1) whose aglycone pinostrobin was reported 
earlier in P. cerasus by Nagarajan and Parmar [2]. The 
structure of 1 was proved by hydrolysis with /?-D-glucosi- 
dase. It yielded the aglycon pinostrobin and glucose. 
Pinostrobin was identified by direct comparison with 
an authentic sample (HPLC, TLC and UV-spectra) 
(Table 1). The aglycone:glucose ratio was found enzym- 
atically to be 1: 1. As pinostrobin possesses only one 
hydroxyl the glucose must be linked to that group. 

Apigenin Sglucoside (3) and genkwanin 5-glucoside (7) 
were identified in the bark of Prunus cerasus by com- 
parison with authentic samples [3] by HPLC, TLC and 
UV-spectroscopy. The chalcone neosakuranin (5) yielded 
sakuranin (6) by addition of acid and was additionally 
identified by UV-spectroscopy. Compounds 3,7 and 5 are 
minor components of the bark extracts of both P. cerasus 
and P. avium. Other authors have isolated from various 
Prunus species the following substances: genkwanin [4], 
genkwanin 4’-glucoside and 5 [S] from P. puddum, 
apigenin from P. persica [6] and apigenin ‘I-glucoside in 
trace amounts from P. cerasus and P. avium [7]. 

By using boiling ethanolic hydrochloric acid, Glennie 
and Harborne [S] showed that the hydrolysis of the 5- 
glucosides of luteolin, tricin and various flavonols occur- 
red 60 times more rapidly than that of the 7-glucosides of 
quercetin and luteolin. A similar observation can now be 
made with the flavonoid 5-glucosides from P. cerasus. In 
addition, the hydrolysis was also observed using acids 
such as acetic acid, oxalic acid and malic acid at 20 O. To 
determine the conditions necessary for the isolation of 
flavonoid 5-gucosides, several kinetic experiments were 
undertaken. The half-lives of all flavonoid 5-glucosides of 

P. cerasus, neosakuranin and additionally luteolin 5- 
glucoside (9) in 1 M malic acid at 60” are shown in 
Table 2. The flavone and isoflavone 5-glucosides were 
shown to hydrolyse more rapidly than the flavanone 5- 
glucosides. The isoflavone 5-glucosides hydrolysed first. 
The chalcone 2’-glucoside (5) was transformed at first to 
the corresponding flavanone 5-glucoside (6) which was 
hydrolysed thereafter. The chalcone aglycone could not 
be detected. Within each flavonoid group, there were no 
other significant differences. By contrast, related 7-glu- 
cosides and genkwanin 4’-glucoside were recovered un- 
changed after 24 hr treatment under the same conditions. 

Aglycones are usually more toxic to microorganisms 
than glycosides [9-l 11. This was also verified in the case 
of Cytospora persoonii [12], a fungus causing bark canker 
of P. avium. Prunus cerasus was described to be resistant 
to this fungus [13]. As P. cerasus has qualitatively and 
quantitatively more 5-glucosides than P. avium, the pre- 
sence of readily hydrolysable 5-glucosides may contribute 
to the resistance of sour cherries to this fungus. 

EXPERIMENTAL 

General. Sample preparation [14], extraction and isolation 
[I] were described earlier. Authentic samples: 3, 7, 9, and 
genkwanin 4’-glucoside from Equisetum aruense L. [3]; 2, 4, 8, 
from P. cerosus [ 1],5 [IS] and dihydrowogonin ‘I-glucoside [ 163 
from P. auium (but also occur in P. cerasus); aglycones and 
flavanone ‘I-glucosides from Roth (F.R.G.). 

Identification. Compounds 1 and 5 were identified by UV 
spectroscopy [ 171. Their aglycones and 3 as well as 7 were 
compared with authentic samples by analytical HPLC separa- 
tion (conditions see [18], system 1) at a diode array detector, by 
UV spectroscopy, TLC [cellulose; solvent A (BAW): n- 
BuOH-HOAc-H,O, 415, upper phase; solvent B: 10% HOAc]. 
Enzymatic hydrolysis by j-D-glucosidase showed that the sugar 
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yw,,\UR R30#R1 
GlcO 0 GlcO 0 

1 R=H 2 R’ = R’ = H, R’ = Me 
6 R = OH 3 R’ = OH, R2 = R3 = H 

7 R’ = OH, R’ = H, R” = Me 

9 R’f R’ = OH, R3 = H 

R”Jq&oH MeoyqpY 
4 R=H 5 
8 R = Me 

Table 1. Spectroscopic and chromatographic behaviour of the flavonoid glucosides 1, 3, 5 and 7 

UVA,, 1 3 5 7 

MeOH 
AU,+ 
AKI-HCI’ 
NaOMe 
NaOAc 

RJ 

BAW 
10% HCO,H 

Fluorescence (350 nm) 

Neu’s reagent 

HPLC-retention time 

279, 305 (sh) 258, 329 
279 deer., 308 mcr. 273, 299, 345 
279 deer., 308 incr. 273, 299. 345, 380(sh) 
254(sh), 275(sh), 299 265, 318, 384 
279, 305 (sh) 265, 299, 360 

0.84 0.59 0.72 0.66 
0.18 0.10 0.23 0.12 

Almost invisible Light blue Yellow 
Almost invisible Light blue Orange 

63.5 min 44.0 min 56.3 min 

245(sh), 310(sh), 364 257, 326 
255 (sh). 326,412 273, 296, 343, 375(sh) 
255 (sh), 326,412 273, 296, 343, 375(sh) 
245, 3 17 (sh), 394 26O(sh), 277(sh), 379 
245 (sh). 310 (sh), 364 257, 330, 375 (sh) 

Light blue 
Dark blue 

49.5 mm 

*Cf. text. 

Table 2. Structures of the 5-glucoside-s tested and their half-lives in 1 M mahc acid at 60 

Oxidation pattern 
OMe OH 0-Glc Chalcone Flavanone Flavone lsoflavone 

7 5 I 2 
18.7hr 3.1 hr 

7, 4 5 3 4 
2.8 hr 1.3hr 

7 (4’)’ 4’(4). 5 (2’). 5 6 7 g 
4.0 hrt 27.0 hr 2.1 hr 1.6hr 

7,3’,4 5 9 
2.5 hr 

*Chalcone numbering in parentheses 
tTransfonnation to sakuranin (6). 
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released was glucose. One mol ghrcose per mol aglycone was 3. Veit, M., Geiger, H., Cygan, F.-C. and Markham, K. R. 
assayed enzymatically by hexokinase and glucose&phosphate (1990) Phytochemistry 2B, 2555. 
dehydrogenase. Only glucose was detected on TLC (cellulose, 4. Narasimhachari. N. and Seahadri, T. R. (1949) Proc. Indian 
BAW, as above, visualized with aniline hydrogen phthalate). Acad Sci. 3OA, 271. 

Hydrolysis. In addition to the Qlucosides from Table 2, 
genkwanin 4’ghrcoside and the following 7-glucosides were 
tested: of apigenin, genistein, luteolin, prunetin, eriodictoyl and 
dihydrowogonin. As the reaction of the S-glucosides in HCI at 
20” was very rapid, 1 M malic acid at 60” was used to demon- 
strate the differences in reaction time. Samples were taken at the 
beginning of the reaction and at 1,2,3,4,5,7,9,12 and 24 hr and 
injected into the HPLC apparatus (solvents: 5% HOAc, MeOH, 
gradient 60% B in A in 10 min to 80% B in A, then 12 mm 
isocratic, column 25Ox4mm, Hypersil C-18, 3~). For each 
5-ghtcoside a regression versus time was calculated 
(0.89 -c r2 ~0.99). From this the half lives were evaluated. 
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