
Tetrahedron Letters,Vo.26,No.l9,pp 2311-2314,1985 0040-4039/85 $3.00 + .OO 
Printed in Great Britain 01985 Pergamon Press Ltd. 

NEW POLYOXYGENATED STEROIDAL GLUCOSIDES FROM CHRYSOLINA HYPERICI 

(C~LE~PTERA : CHRYSOMELIDAE) 

D. DALOZE, J.C. BRAEKNAN (1) and J.M. PASTEELS 

Collectif de Bio-gcologie, Facults des Sciences 
Universits Libre de Bruxelles - Brussels - Belgium 

SKIMARY 
7 : Two new polyoxygenated steroidal glucosides (1 and 2) have been 
Isolated from the defensive secretion of C. hyperici and their structures 
have been determined by spectroscopic and chemical methods. 

Adult chrysomelid beetles belonging to the sub-tribe Chrysolinina are characterized by 

the production of cardenolides (Z-4) . These highly toxic compounds are stored in defensive 

glands and constitute an efficient protection against predators. However, several Chrysoli- 

nina species living on toxic plants are devoid of cardenolides (3) . This is the case of Chw- 

solina hyperici feeding on St John's wort (Hypericm perforatum). 

This plant contains hypericin, a photodynamic quinone known to be toxic to mammalian her- 

bivores(5). The defensive secretion of C. &per?:& does not contain hypericin, but it is 

characterized by the presence of new polyoxygenated steroidal glucosides. We now report the 

structure of the two major compounds, 3R-O-R-D-glucopyranosyl-5n-stigmastigmastane-2O~,Z5,28~-triol- 

6,16-dione-28-acetate (1) and its corresponding 25-acetate (2). The crude defensive secretion 

(17 mg), obtained by 'milking'(3)600 adult beetles, was submitted to repetitive flash silica 

gel column chromatographies (CH2C12/CH30H 9:1 to 8:2), affording 8.5 mg of 1 and 4.2 mg of 2 - _ 
(slightly less polar than I). Compound 1 [C37H60012; amorphous; [~]~~9 : -95" (c=O.44), - 
CH30H)] shows spectral properties [D/C1 MS (NH3) 

484 [(M+NH4)++H-side chain], 

: 697 (MH+), 679 (MH+-H20), 661 (MH+-2H20), 

H20-H+H+) 

248 (side chain-H+NHi), 231 (side chain-H+H+), 213 (side chain- 

;IR : vOH 3400 cm-', 1730 and 1715 cm 
-1 v -1 

'H NMR : 

c=. , vc_o 1245 cm ; UV : end absorption 
see Table I] suggesting that it is a polyoxygenated O-glucopyranosyl stigmastane de- 

rivative. 

The presence of a secondary acetoxyl group at C-28 (2gCH3 : 1.25 ppm, d(6.5Hz) ; 28CH- 
OAc : 5.30, dq(6.5 and 3Hz) was proved by irradiation of the dq at 65.30, which collapsed the 

29CH d at 61.25 to a singlet 

(3Hz;. 

, whereas irradiation of the latter simplified the dq to a d 

The chemical shift and multiplicity of the CH3 groups at C-21, C-26 and C-27 (see 

Table 1) strongly suggest the presence of tertiary hydroxyl groups at C-20 and C-25. 

Treatment of 1 with (CH3CH2C0)20/pyridine at r.t. _ for 48h afforded tetrapropionyl-l (3). 

The spectral properties of 3 (C4gH76016; EIMS :?I+-2H20 atm/z 884; vOH 3450cm-' 

-1 'H NMR : - 
‘vc=o 1745, 1730 

and 1715 cm ; see Table 1) clearly confirm the above conclusions. Moreover, its 

'H NMR and MS demonstrate that the sugar moiety of 1 is a R-glucopyranose (peaks at m/z 403, _ 
387, 313, 284, 228, 185, 163... 109, characteristic of a tetrapropionyl glucose) (6) . It 

follows that the steroid aglycone of 1 has the empirical formula C3,H5007, confirmed by HRMS - 
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on 1 [m/z 483 (M+-glucose-H20-CH3) ; C30H4305)] and on 3 [m/z 481 (M+-tetrapropionylglucose- 

H20-OH) ; C3,H4504]. The 
13 

C NMR spectrum of 1 (7) - was fully consistent with these hypotheses - 
and furthermore established that the two remaining oxygen atoms belong to ketone functions 

(212.5 and 220.4 ppm). These were located at c-6 and C-16 of the steroid skeleton by compa- 

rison of the 
13 
C NMR spectrum of 1 with those of 38-hydroxy-5cl-cholestan-6-one (8) and cholest- 

(9) - 4-en-205-ol-3,16-dione . The CD of 2 (vi& inj%) is compatible with these hypotheses. - 
ThelH and 13 C NMR data also indicate that the glucose moiety is linked at C-3 of the steroid 

(HC-3 : 1H multiplet at 3.70 ppm in 1 and at 3.56 ppm in 2 ; 13 
C NMR : 77.9 ppm ; cholesterol - 

B-D-glucopyranoside (10) : 78.0 ppm). 
The spectral properties of 2 [C39H62013; amorphous; [u]57g : -90.8" (~~0.55, CH30H) ; - 

CD : 302 nm, AC-3.8, C2H50H ; D/C1 MS (NH3) : 756 (M+NHi), 484 [(M+NH4)++H-side chain], 290 

(side chain+NHi-H), 212 (side chain +NHi-H-AcOH-H20), 180 (glucose) ; 1H NMR : see table 1] 

and of its tetrapropionate A (C51H78017; EIMS : 884 (M+-AcOH-H20) ; 'H NMR : see table 1) es- 

tablish that 2 is the 25-O-acetyl derivative of 1. This was confirmed by mild base treatment - _ 
of 4 (NaHC03/MeOH, 15 hrs) affording 2, - together with small amounts of 1 and 5_, whereas under - 
the same conditions, 3 cleanly affords 5. Treatment of the latter with l3-glucosidase afforded - 

6 CC2gH48'6 ; CIMS (NH3) : M+492] the MS of which displays peaks at m/z 139 and 121, charac- 

teristic of a 3l3-hydroxy-5a-6-ketosteroid (11) . Finally, the presence of a 16-keto-20E-hydro- 

xy moiety in 1 and 2 was demonstrated by SOC12/pyridine dehydration of 7, leading to a mixture 

of 17,20-double bond isomers, 2 and 10 [MS : 828 (M+-A~OH) ; IR : vczo 1745 cm 
-1 -1 

and 1710 cm , - 
vczc 1620 cm 

-1 
;LJV:x 

max 255 nm, E SOOO] . Application of the molecular rotation differences 

method shows that the sugar is a-D-glucopyranose ([MID of 1 : -661" ; [MID of 8 + [M]~ of 

@D-methyl glucopyranose : -626"). The structure and absolute configuration of 1 and 2 is - - 
thus established, except for the configuration at carbon atoms 20, 24 and 25. Biological 

tests which will be published elsewhere have shown that compound 2 is deterrent for the ant 

Mymica mbra at concentrations down to 10 -4M and toxic at 10m3M.- 
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