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Abstract-Four new flavonol glycosides have been identified from fresh leaves and fruits of sweet and sour cherries 
(Prunus auium and P. ceru.su.s) as minor flavonoids: quercetin 3-O-rutinosyl-7,3’-0-bisglucoside; two quercetin 3-0- 
rutinosyl-4’-di-0-glucosides: kaempferol 3-0-rutinosyl-4’-di-0-glucoside. 

INTRODUtXIOIV 

A number of species of the genus Prunus (Rosaceae) have 

been examined for flavonoids In both sweet and sour 
cherries the 3-gfucosides, 3-galactosides and 3-rutinosides 
of kaempferol and quercetin are common 
constituents [l-S]. More recently, Melin [6] has found 
kaempferol 7-glucoside, isorhamnetin 3-rutinoside, 
(quercetin- and kaempferol4’-glucoside-s and kaempferol 
3-(2 C-glucosyl-rutinoside)) from a sweet cherry, cv 
Bigdrreau Napoleon. In sour cherries kaempferol 3- 
rhamnosyl-cl’-galactoside has been identified [7]. 

Aspartofacontinuationofourchemicalinvestigationof 
leaves and fruits of the genus Prunu..~ [8-lo] we now report 
the isolation and characterization of four flavonol 
tetraglycosides which we have found in small con- 
centrations in the leaf tissue of P. cerasus and P. auium 

RESULTS AND DISCUSSION 

First analyses indicated that four of the flavonols 
isolated from sour cherries were tetraglycosides. Standard 
methods were used for identification. Acid hydrolyses with 

I NmethanolicHCIgavequercetinfromcompounds Lt.3 
and kaempferol from compound 4; the sugars were 
identified as glucose and rhamnose in each case. Enzymic 
hydrolyses with j-D-ghIC0Sidase yielded glucose and a 
selective cleavage of sugars, attached to the C, of the 
flavonoid nucleus Treatment with hydrogen peroxide 
gave rutinose from all four gfycosides identified by co-TLC 
with an authentic marker prepared from rutin. The results 
of the quantitative determinations of agfycones after 
hydrolyses with an unspecific glycosidase (EL-l-77, Fa. 
Roehm, Darmstadt) and the quantitative determinations 
of sugars with anthrone-H,SO, [l 1 ] are given in Table 1. 
In each case the ratio of aglycone to sugar was found to be 
1:4. 

The positions of the sugars were identified by UV 
spectral analyses using standard procedures [12] (see 
Table 2). After hydrolyses the free agfycones gave the 
following UV spectral data (in MeOH): aglycone from 
compounds 1,2,3 (quercetin) 256,269 sh, 301 sh, 371 nm, 
and from compound 4 (kaempferol) 267, 296 sh, 325 sh, 
368nm. Comparison of MeOH spectral data of the 
aglycones with the glycosides gave hypsochromic shifts of 

Table 1. Quantitative hydrolyses of the flavonol tetraglycosides 

Glycosides I’/ aglycone ‘x sugar mol aglycone: mol sugar 

Quercetin 
3-rutinosyl- 

7,3’-bisglucoside 

Quercetin 

3-rutinosyl- 

4’-diglucoside 

Quercetin 

3-rutinosyl- 

4’-diglucoside 

Kaempferol 
3-rutinosyl- 

4’-diglucoside 

I 30.4 - 1:4 

2 30.9(*1.5) 70.6(+1.1) I:4 

3 30.6(+0.7) 68.9(+1.6) I:4 

4 29.8 68.7 1:4 
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Table 3. HPLC and melting point values for the kaempferol and quercetin tetraglycosides 

Glycoside 

Rp (x 100) in: HPLCS: Spot colour 

No. A” B’ C* D’ E* Ft G: MP k’ values UV/UV + NH, Flavognost(l 

Quercetm 

3-rutinosyl 

7.3’-bisglucosidc 

I 61 I6 65 05 34 06 80 9.05 dark/yellow- yellow 

green 

Qucrcetin 

3-rutmosyl- 

4’-diglucoside 

2 67 25 73 07 43 06 72 199 202 1.90 dark/dark yellow-green 

Quercetin 

3-rutinosyl- 

4’-diglucoside 

3 73 28 78 12 46 07 71 186-188 8.15 dark/dark yellow-green 

Kaempferol 

3-rutinosyl- 

4’-diglucoside 

4 70 33 76 II 48 06 77 176-180 7.12 darkidark yellow-green 

Key.A = PrOH MeOH H,0.1:2.8:B = EtOAc HCOOH-H,O.l0:2:3:C = 15”,,HOAc:D = CHCI,-HOAc--H,O.10:9:1: 

E = II-BuOH- HOAc H,O, 4: 1:2,2; F = EtOAc- butan-2-one-HOAc H,O, 5:8: I : I ; G = H,O-EtOH-butan-2-one-pentan-2,4- 

dione. 13:3:3:1. 

* On Cellulose (Avicel. Merck, Darmstadt ). 

t On Si gel (Merck. Darmstadt. No. 5721). 

: On Polyamide 6 (Macherey. Nagel & Co., Duren). 

9: Values for paracetylated glycosides. 

(1 Spot colour after spraying with Flavognost (diphenylborsaureaminoethylester complex. Heyl. Berlin) in UV light. 

H,O-butan-2-one- EtOH-pentan-2,4-dione,l3:3:3:1 and (2) 

PPC. as previously described 181. 

Idenri/rcarion oj rile jarunol &cosides was carried out as 

described in earlier papers (e.g. [ 141). Details of TLC adsorbents 

and solvents are given in Table 3. Mps are uncor. HPLC was 

performed with a Siemens S 200 chromatograph, UV detector 

PY E-Unicam LC-3 and Spectra Physics integrator System I using 

peracetylated [I 51 compounds. Chromatographlc parameters: 

stainless steel column 600 x 3 mm 4, Sorbens LiChrosorb Si 60 

(5pm) (Merck, Darmstadt). detection UV 3OOnm. flow 

0.9ml!min, pres. 170 bar. temp. 50 , eluents C,H,-acetonitrile 

(4:l). isocratic procedure. Column dead-time was determined 

with tt-hexane. ‘H NMR spectra were measured employing 

dcuterochloroform as solvent and TMS (=Oppm) as int. 

standard. 
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