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Abstract-Haplophyllum pedicellatum, H. robustum and H. glabrinum all yielded the known compound gossypetin 8,3’- 
dimethyl ether 3-rutinoside. In addition the first two species afforded isorhamnetin and its 3-rutinoside. A new 
glycoside, gossypetin 8,3’-dimethyl ether 3-glucoside was obtained from H. pedicellatum together with the 3- 
malonylrutinoside, 3-malonylglucoside and 3-galactoside of isorhamnetin plus kaempferol 3-malonylglucoside. H. 
robustum yielded isorhamnetin 7-glucoside and 3-glucoside and quercetin 3-galactoside, while H. glabrinum was found 
to contain gossypetin &methyl ether 3-malonylrutinoside in addition to kaempferol and isorhamnetin 3-glucoside. 

INTRODLJCTlON 

Three Iranian species of Haplophylkm, H. glabrinum 
Bunge, H. pedicellatum Bunge ex Boiss. and H. robustum 
Bunge, were investigated for their flavonoids. The first 
two species were found to contain flavonol3-malonylgly- 
cosides. The structure of a new 3-glucoside of gossypetin 
8,3’-dimethyl ether from H. pedicellatum was established. 
This is the first flavonoid study of these three species of 
Haplophyllum. 

RESULTS 

The concentrates from the methanol extracts of the 
three Haplophyllum species were each fractioned over 
Polyclar columns. H. pedicellatum yielded gossypetin 8,3’- 
dimethyl ether 3-rutinoside (1) [ 11, isorhamnetin and its 
3-rutinoside (2) [2] and 3-galactoside (3) [3], and the new 
compounds, gossypetin 8,3’-dimethyl ether 3-glucoside 
(4), the 3-malonylrutinoside (5) and 3-malonylglucoside 
of isorhamnetin (6) and kaempferol 3-malonylglucoside 
(7). H. robustum yielded six known compounds: 1 and 2, 
isorhamnetin, its 7-glucoside (8) and 3-glucoside (9) and 
quercetin 3-galactoside (10) and the new gossypetin 8- 
methyl ether 3-malonylrutinoside (11). 

The identification of the known glycosides was es- 
tablished by standard hydrolytic data as well as by UV 
spectral studies, ‘H NMR, MS and, except for 1, direct 
comparison with authentic samples. 

Acid hydrolysis (0.1 N TFA) of 4, a new glycoside from 
H. pedicellatwm, gave glucose (TLC comparison) and 
gossypetin 8,3’-dimethyl ether (UV, ‘H NMR and MS, as 
well as color reactions). The ‘H NMR spectrum of the 
TMSi ether of 4 (200 MHz, CDCl,) confirmed the 
monoglucosyl moiety: six sugar protons between 6 3.5-3.8 
and the signal for H-l of glucose at 65.92, typical for 
flavonol 3-glucosides. All other NMR, UV and MS data 
(see Experimental) supported the proposed structure as 
the 3-glucoside of gossypetin 8,3’-dimethyl ether. 

The acylated compounds 5,6,7 and 11 showed an extra 
singlet in their ‘H NMR spectra at 63.5 for 5, 7 and 11, 
and at 63.65 for 6. An initial assumption was that the 
compounds contained glycosyl O-methyl ethers; however, 
MS analysis of the glycosides by the alditol-acetate 
method [4] did not support the presence of glycosyl O- 
methyl ethers in any of the natural products. Since the 
alditol-acetate method would have removed acyl func- 
tions, basic hydrolysis was carried out on each compound 
on the possibility that the extra signal might be associated 
with a group such as glycosyl malonic acid. Basic hydroly- 
sis with 0.5 N potassium hydroxide yielded isorhamnetin 
3-rutinoside from 5, isorhamnetin 3-glucoside from 6, 
kaempferol 3-glucoside from 7 and gossypetin 8-methyl 
ether 3-rutinoside from 11 (TLC comparisons). The UV 
spectra were unchanged for all compounds after basic 
hydrolysis. The basic hydrolysis product of 11, gossypetin 
8-methyl ether 3-rutinoside, was obtained in sufficient 
quantity for ‘H NMR; the spectra of the TMSi ether of 
this compound and 11 were essentially identical except 
that the spectrum of the hydrolysis product did not 
contain the 63.5 signal present in the spectrum of 11. 
These data were in accord with 11 being 

11 gave the following signals: the rhamnosyl methyl 
signal appeared at 60.88 (d, J = 7 Hz), 10 sugar proton 
signals were between 6 3.553.9; malonyl signal at 6 3.5; the 
signal for the H-l of the rhamnosyl group was at 64.63 
(multiplet) and the signal for the H-l of the glucosyl 
moiety was at 65.92 (J = 7 Hz). 

These basic hydrolytic studies of S,6,7 and 11 suggest 
the presence of an acyl function, such as malonyl, in all of 
them. Unfortunately, insufficient quantities of the com- 
pounds were available for 13C NMR studies to confirm 
the nature of the acylating group. FDMS of compound 11 
gave a peak at m/z 748 (M + Na - H) consistent with the 
addition of C3H303 to gossypetin 8-methyl ether 3- 
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