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CYCLOARTANES FROM Astragalus flexus
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In continuation of research on cycloartane triterpenoids, we studied Astragalus flexus Fisch (Leguminosae) [1] collected
during mass flowering at the beginning of June 1998 on the collective farm Berdakh (Republic of Karakalpakstan).

Air-dried ground aerial part (5 kg) of A. flexus was exhaustively extracted five times with MeOH (15 L) at room
temperature.  TLC of the MeOH extract detected 10 glycosidic compounds.  The MeOH extract was evaporated to a syrup, which
was treated with twice the volume of water.  The resulting precipitate was filtered off.  The aqueous solution was extracted first
with EtOAc and then n-BuOH.  Solvents were evaporated in vacuo to afford EtOAc (117 g) and n-BuOH (100 g) extracts.

The EtOAc extract was chromatographed over a column of silica gel (KSK, 0.1-0.08 and 0.16-0.1 mm) with elution
by CHCl3:CH3OH (9:1) followed by the same solvents with an increased CH3OH concentration (4:1). Four minor compounds
that were cycloartane glycosides were isolated.

Compound 1, C38H64O11, mp 172-175°C, 0.003% (here and henceforth yields are calculated per air-dried raw
material), was identified as cyclounifolioside D (lit. [2] mp 171-173°C, [α]D +36°); compound 2, C36H60O10, mp 238-241°C,
0.00024%, was identical to cycloaraloside A (lit. [3] mp 240-242°C, [α]D

25 +33 ± 2°); compound 3, C40H66O13, mp 252-254°C,
0.00021%, was identical to cyclosiversioside E (lit. [4] mp 257-258°C); compound 4, C41H68O14, mp 262-264°C, 0.00024%,
was identified as cyclosiversioside F (lit. [4] mp 260-261°C).

The BuOH extract was separated by column chromatography over silica gel with successive elution by CHCl3:CH3OH
(9:1, 1), CHCl3:CH3OH:H2O (4:1:0.1, 2; 70:23:3, 3) to isolate additional amounts of 3 and 4 and also 5, C42H70O15, mp 212-
214°C, which was identical to cyclounifolioside B, 0.00034% (lit. [5] mp 210-215°C); compound 6, C47H78O18, mp 258-260°C,
0.00128%, which was identified as cyclosiversioside  H  (lit. [6] mp 262-264°C, [α]D

20 -30 ± 2°); compound 7, C46H76O17,
mp 226-228°C, 0.029%, which was identical to cyclosiversioside G (lit. [7] mp 222-224°C, [α]D

20 -5.42 ± 2°); and compound
8, C47H78O19, mp 289-292°C, 0.00394%, which was identified as astragaloside VII (lit. [8] mp 292-293°C, [α]D

18 +10.3°).
All isolated compounds were identified using physical chemical constants, chemical transformations, PMR and 13C

NMR spectroscopy, two-dimensional spectra (TOCSY, ROESY, HMBC, HSQC, COSY), and TLC behavior compared with
standards. All isolated compounds were known and were isolated from A. flexus Fisch for the first time.
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