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Abstract-Kaempferol 3-cc-D-glucopyranoside-7-r-L-rhamnoslde, a novel glycoslde with the rare r-n-glucopyranosyl 
moiety was identified m the aerial parts of Erythroxylon cunrlfolrum Kaempferol X7-dlrhamnoslde. ombum 3- 
rutmoslde and ombum 3-rutmoslde-5-glucoslde were also characterized 
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INTRODUCTIOU 

In contmuatlon of our work on Argentine Erythroxylon 
species [l, 21 we now report the lsolatlon of four flavo- 
nold glycosldes from Erythroxylon cunelfolwn (Mart ) 
Schulz, one of which was Identified as kaempferol 3-a-D. 
glucopyranoslde-7-x-rhamnoslde (l), a rare example of 
an r-D-glucopyranose-contammg flavonold 

The aqueous subextract from the defatted methanohc 
extract of E. cunezfol~m showed four major spots on 
TLC (SI gel, CHCI,-MeOH-HOAc 40 I4 3) with R, 
0 07, 0 47, 0 59 and 0 75 Separation on Sephadex LH20 
and SI gel columns afforded pure compounds The gly- 
cosldes with R, 0 75 and 007 were identified as 7,4’- 
dimethylquercetm (ombum)-3-rutmoslde (2) and ombum 
3-rutmoside-5-glucosrde (3), respectively by comparl$on 
of their physical and spectroscopic data with those of 
authentic material previously Isolated from E aryen- 
tznum [l]. 

Upon acid hydrolysis the compound with R, 047 (4) 
gave kaempferol and two equivalents of rhamnose The 
glycoslde was identified as kaempferol3,7-r-L-du-hamno- 
side (4) by UV spectroscopy [S] and ‘H NMR of the free 
glycoside as well as of Its TMSI derlvatlve 

Acid hydrolysis of the compound with R, 0 59 (1) 
yielded an equlmolecular mixture of glucose, rhamnose 
and kaempferol. UV analysts using shift reagents [3] 
showed that 1 was a 3,7-dl-0-glycoslde Accordmgly, the 
‘H NMR spectrum (CDCI,) of the TM% derlvatlve dls- 
played two doublets at 6 36 and 6 78 with 5=2 Hz 
assigned to H-6 and H-8 respectively The 4’-monosubstl- 
tutlon on the B-nng was mdlcated by two doublets (J 
=9 Hz) of two protons each at 6.89 (H-3’ and H-5’) and 
8 06 (H-2’ and H-6’) The rhamnosyl anomerlc proton 
appeared as a doublet (J = 1 5 Hz) at 5 32 ppm while the 
rhamnosyl-methyl group appeared as an ill-shaped 3H 
doublet (.J=4 Hz) at 1 23 ppm, a characteristic feature 
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[3] of 7-0-a-rhamnopyranosldes The glucosjl anomerlc 
proton appeared as a broadened ringlet (J - I Hz) at 
5 65 ppm where the small value for the sphttmg of H-l” 
mdlcated that the glucose was r-linked [3 ~51 to the 
aglycone (/!-glucosldes typically show the anomerlc pro- 
ton as a doublet with 517 H7) A brondened doublet (J 
=2 4 Hz) at 4 37 ppm was asrlgned to ff-2” by DR 
experiments The remaining sugar protons appeared as a 
complex multlplet between 3 2-4 1 ppm This glycoslde 
waq not affected by /&glucoslddse but it was rapldly 
hydrolysed with r-glucosldasei giving kaempferol 7- 
rhamnoslde and glucose Therefore. 1 was characterl7ed 
as kaempferol 3-r-D-giucopyranoslde-7-r-I_-rhamno- 
pyranoslde 

Chemical studies on the genus E~ythrouylorl have been 
mostly directed towards the alkaloids [6. 71 wtth only a 
few t’lavonold investlgatlons [l, 8 1 I] Our results on E 

c~~rrfi~/~~~ and E argenflnu,lz [I] are m hnc with the 
finding [S] that 3-0-glycosldes of kaempferol and quer- 
cetln (or their 0-methylated derivatives) are typlcal for 
the genus The present report of an r-glucopyranosyl- 
contammg flavonoid suggests thdt a search for this kmd 
of glycoside should be carried out m 01 dcr IO evaluate Its 
possible chemotaxonomlcal slgmficance m the genus 

EXPERtMENTAl 

‘HNMR spectra were recorded on a Brucker FT X0 

(80 MHZ) m the solvents stated For sugnr ldentlficatlon d 

Waters HPLC eqmpment (M 45 pump, U6K InJector and R-401 

drfferentlal refractometer) with a Waters Carbohydrate Andlysls 

column and acetomtrlle-water 4 I at :I How rate of I 2 ml mln 

was used 

Planr marer~a[ Aerial part\ oft c unr~fohm ucrc collected by 

Mr P R Legname on the margms of ‘Plraj-Gudzu’ rlculct 
between Eldorddo and San Pedro. Mislones Province. Argcn- 

tz-Glucosldase Type III (Sigma) kmdly supphed by Dr M 

Dankert (Funda&n Cnmpomar, Buenos Acre\) wdb used 
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tma A voucher specimen has been deposlted at the Miguel Ldlo = 1 7 Hz, H-8), 6 90 (d, 2H, J = 8 Hz, H-3’ and H-5’), 8 07 (d, 2H, 

Institute (Tucumin, Argentina) under No 7390 5=8 Hz, H-2’ and H-6’), 12 6 (br s, lH, 5-OH) 

Extraction and lsolatron ofthejavonotds Dried aerial parts of 
E cunelfolzum were successively extracted with heptane and 

MeOH room temp The methanohc extract (7 5% rel to dry 

plant) was successively extracted with CHCI, (164% rel to 

MeOH extract), H,O (64%) and MeOH (19 6%) CC on Sep- 
hadex LH 20 of the aqueous subextract usmg MeOH as eluent 

ylelded three mam (Shmoda posltlve test) fractions Fraction 1 

showed a maJor constituent on TLC (Sl gel, 

CHCI,-MeOH-HOAc 40 14 3, R, 0 07) which by further CC 

on Sl gel usmg CHCl, and mcreasmg amounts of MeOH (from 

33 to 50%) yielded pure 7,4’-dlmethylquercetm 3-rutmoslde-S- 

glucoslde (3) that was identified by its spectroscopic data and 
comparison with authentic material previously Isolated from E 

argentrnum [l] Fraction 2 from the Sephadex column showed 

two spots on TLC with R, 0 47 and 0 59 correspondmg to 

compounds 4 and 1, respectively, which were purdied by CC on 

S1 gel and CHCI,-MeOH 4 1 as solvent Fraction 3 from the 

Sephadex column yielded almost pure 7,4’-dlmethylquercetm 3- 

rutmoslde (2) (RI on TLC=0 75) that was further purified by 

CC on SI gel as before and ldentlfied by UV, ‘HNMR and 

comparison with a standard [l] 

Actd hydrolysis of g[ycosldes The glycoslde dissolved m a 

munmum of 7% aq. H,SO, was refluxed 1 hr and the aglycone 

extracted with EtOAc The aq soln was neutralized with pow- 

dered BaCO, (magnetic stirring overnight), filtered, the water 

dlstdled off rn uacuo and the residue exammed by TLC on 
cellulose For HPLC the residue was dried under vacuum, 

dissolved m acetomtrlle-H,O 4 1 and analysed using a Waters 

Carbohydrate Analysis column and sugar standards 

Hydrolysu of 1 with a-glucoszdase. To the glycoslde 1 (6 mg) 

dissolved m PI buffer pH 6 8 (8 ml), 4 drops of a-glucosldase 

(Type III Sigma) suspension were added and the mixture 
incubated 4 hr at 37” After concentration the residue dissolved 

MeOH was chromatographed on a Sephadex LH20 column, to 
give Kaempferol-7-rhamnoslde, characterized by UV spectro- 

scopy and acid hydrolysis to aglycone and sugar (identified as 

above) 
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Kaempferol-3,7-a-L-dlrhamnoslde (4) was Isolated as pale- 

yellow crystals, mp 188-189” (H,O) (reported [13] 186188”) 

‘H NMR (TM& derlv , CDCl,). 60 90 (d, 3H, J = 6 Hz, H-6”), 

1.23 (d, 3H, J = 5 Hz, H-6”‘), 3 O-3 9 (m. sugar protons), 3 94 and 

4 19 (two dd, 1H each,J, =J2=2 Hz, H-2” and H-2”‘), 5 28 and 

5 31 (two partially superimposed d, 1H each, both with JZ 2 Hz, 
H-l”andH-l”‘),644(d,1H,5=2Hz,H-6),663(d,lH,5=2Hz, 

H-8), 6 94 (d, 2H, J=9 5 Hz, H-3’ and H-5’), 7 80 (d, 2H, J 

=9 5 Hz, H-2’ and H-6’) ‘H NMR (free glycoslde, Me,SO-d,) 

0 81 (d, 3H, J= 5 6 Hz, H-6”), 1 12 (d, 3H, J = 5 Hz, H-6”‘), 5 30 

(d, lH, J= 16 Hz, H-l”), 5 53 (br s, IH, H-l”‘), 6.43 (d, lH, J 

=2 Hz, H-6), 6 75 (d, lH, 5=2 Hz, H-8), 6 91 (d, 2H, J=8.8 Hz, 

H-3’ and H-5’), 7 78 (d, 2H, 5=8 8 Hz, H-2’ and H-6’) 
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