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Abetract-Two fiavonol glycosides, unusual for the Gentianaceae, clovin and the new quercetin 3-0-rhamnosyl-( 1 
-, 6)-(4’-[runs-p-coumaroyl)galactoside 7-0-rhamnoside (4”-truns-pcoumaroylclovin) have been isolated from the 
aerial parts of Coutoubea spicata. The bitter principles of C. spicato were identified as gentiopicrin and swertiamarin. 

Minor polyphenolic glycosides were characterized by high pressure liquid chromatography with photodiode array 
detection (HPLC-UV/Vis). 

INTRODUCTION 

Coufoubea spicato Aubl. (Gentianaceae) is a tropical 
herbaceous plant found in Central and South America. 
The aerial parts have been used in Brazil as a gastro- 
intestinal stimulant [l]. The chemistry of the 
Gentianaceae from temperate zones has been described in 
more than 100 publications so far. Tropical members of 
the family, however, have rarely been studied and as such 
represent an interesting field for phytochemical investiga- 
tions. The present work was undertaken in the course of 
our systematic screening of Gentianaceae for xanthones 
with possible monoamino oxidase (MAO) inhibition 
activity [2,3]. However, xanthones could neither be 
isolated, nor detected by HPLC-UV/Vis. On the other 
hand, we obtained queratin 3-0-robinobioside 7-0- 
rhamnoside (clovin) 1 and its previously undescribed p- 

coumaric ester: 4”-Watts-pcoumaroylclovin 2. The 
secoiridoid glycosides gentiopicrin and swertiamarin were 
found to be responsible for the bitter taste of C. spicata. 

RESULTS AND DISCUSSION 

The aerial parts of C. spicata were extracted success- 
ively with petrol, chloroform and methanol. HPLC was 
applied to the separation of the methanolic extract, after 
purification over Polyamide (see Experimental). A photo- 
diode array detector [4] allowed the characterization of 
compounds l-7 by their UV/Vis spectra [S, 63. 
Compound 1 ischaracterized by a UV spectrum typical of 
flavonoids [7]. The absorption maxima of 2 correspond 
to those observed for flavonoids esteritied with cinnamic 
acid derivatives (i.e. an additional band near 300 nm) [8]. 
The minor constituents 3-7 have spectra similar to those 
of 1 (3, 4) or 2 (S-7). HPLC of the bitter principles was 
reported previously 193. 

*Present address: Cancer Research Institute. Arizona State 
University, Tempe, AZ 85287. U.S.A. 

Compound 1 is a glycoside which releases quercetin, 
gahctose and rhamnose upon acid hydrolysis (UV. TLC) 
[7]. Comparison of the UV spectra of both flavonoids 
before and after acid hydrolysis, indicates that the sites of 
glycosylation are at the 3 and 7 positions. The under- 
ivatixed glycoside was submitted to fast atom bombard- 
ment mass spectroscopy (FAB-MS) and to desorption 
chemical ionization MS (D/Cl MS) [IO]. The FABMS of 
1 shows signals corresponding to a quasimolecular ion at 
m/z 755 [M - H] - and its sodium chloridecomplex at m/z 
813[(M-H)+NaCl]~.Thesignalsfoundatm/z609[(M 
-H)-146]-, 447 [(M-H)-308]- and 301 [(M-H) 
- 4543 - indicate the successive elimination of rhamnose. 
galactose, and of a second unit of rhamnose, respectively. 
The D/Cl MS (reactant gas NH,) did not show any 
quasimolecular ions but provided evidence of a rhamno- 
galactosyl unit as indicated by the signal at m/r 326 1308 
+NH,]+. 

Hydrogen peroxide oxidation [S] of 1 yielded a disac- 
charide (TLC) identical to that obtained when robinin is 
treated under the same conditions. Compound 1 was not 
affected by enzymatic hydrolysis with /.?-galactosidase 
under standard conditions [8]. The interglycosidic link- 
age and the positions of glycosylation were finally 
determined by ‘H and “C NMR spectroscopy. Chemical 
shifts of the sugar moiety of 1 correspond to those 
reported for kaempferol 3-O-a-L-rhamnosyl-( 1 + 6)-j?-~ 
galactoside 7-O-a-L-rhamnoside (robinin) [ 11, 123. 
Carbons at C-3, C-7 and their neighbours show chemical 
shifts typical of tlavonol 3-0-glycosyl 7-0-rhamnosides 
[13, 143. Thus, the structure of 1 is quercetin 3-O-a-~- 
rhamnopyranosyl-( I + 6)-j?+galactopyranoside 7-eL- 
rhamnopyranoside. This compound was first isolated 
from Yinco minor [IS] and later from the flowers of 
Melilotus olba (white sweet clover) where it was named 
clovin [16]. 

The UV spectrum of 2 (Fig. 1) shows maxima at 256, 
268 (sh), 315 and 365 (sh) nm. Alkaline hydrolysis with aq. 
NaOH 2 % [ I73 afforded pcoumaric acid (by comparison 
with an authentic sample) and a glycoside which was 
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