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Abstract-From Acnistus breviforus the new 27-hydroxy-Sfi,6/?-epoxy-l-oxo-(22R)-witha-24-enolide (2,3-dihydro- 
jaborosalactone A) as well as seven known withanolides, withaferin A, 2,3dihydrowithaferm A, 6achloro+ 
hydroxywithaferin A, 5,6deoxywithaferin A, jaborosalactone A, jaborosalactone D and jaborosalactone E were 
isolated and characterized by means of spectroscopic (‘H NMR, “C NMR and mass spectral) methods. Depending on 
the extraction solvent (methanol or ethanol), a known artifact (3/I-methoxy-2,3-dihydrowithaferin A) and the new 5a- 
methoxy-4,Sdihydrojaborosalactone B and Sa-ethoxy-4,Sdihydrojaborosalactone B were also isolated and 
characterized. 

INTRODUCHON 

Previous studies carried out on Acnistus bret@orus 
(Griseb.) have shown that this plant contains different 
withanolides depending on its origin. Thus, Nittala and 
Lavie [l] have found only withanolides containing an 
OH-4 group in plants growing in Israel while we have 
found, in addition, several jaborosalactones in plants 
growing in Argentina [2, 33. 

We wish to report that from extracts of A. brevl$orus 
collected in Tucum&n (Argentina), we have isolated a new 
withanolide identified as 27-hydroxy-5/3,6/I-epoxy-l-oxo- 
(22R)-witha-24enolide (23dihydrojaborosalactone A, 
la) besides seven known withanolides that were identified 
as withaferin A (a), 2,3dihydrowithaferin A (lb), 6a- 
chloro-5fl-hydroxywithaferin A (a), 5,6deoxywithaferin 
A (4) [ 11, jaborosalactone A (3~) [4,5], jaborosalactone D 
(2b) [6] and jaborosalactone E (2~) [6]. Moreover, three 
artifacts were also obtained depending on whether the 
initial extraction was performed with methanol or eth- 
anol; the former solvent gave the known 3/I-methoxy-2,3- 
dihydrowithaferin A (5) [7, 81 and a new compound, 
identified as 5a-methoxy-4,5dihydrojaborosalactone B 
(2c), while the latter solvent afforded a hitherto unknown 
product that was characterized as 5aethoxy-4,5- 
dihydrojaborosalactone B (M). 

RESULTS AND DRSCUSSION 

The concentrated methanolic extract from A. brevi- 
florus was diluted with ‘water and extracted with petrol 
and with ethyl ether. The latter extract was chromatograp- 
bed on silica gel affording crude fractions of the main 
withanolides, i.e. withaferin A and jaborosalactones A, D 
and E as previously described [3]. The intermediate 
chromatographic fractions contained mixtures that were 
further separated by prep. RP-HPLC, as described else- 
where [9]. Compound la had a slightly smaller R, than 
jaborosalactone A. The structure of la was established as 

2,3dihydrojaborosalactone A based on the following 
spectroscopic evidence. The l 3C NMR spectrum 
(Table 1) showed two carbonyl carbons plus two ad- 
ditional sp2 carbons. These two carbons and one of the 
carbonyl carbons corresponded to the unsaturated 6- 
lactone ring. The second carbonyl was assigned to the keto 
group at C-l which, in the absence of the 2,3-double bond, 
resonates co 69 to lower field than the C-l of jaborosalac- 
tone A. The rest of the spectrum presented only small 
differences with that of jaborosalactone A (Table 1). The 
‘H NMR spectrum of la (Table 2)did not present oletinic 
protons but, otherwise, it was very similar to that of 
jaborosalactone A [S]. The mass spectrum of la showed 
the molecular ion at m/z 456 and fragments at m/z 153 and 
140 which were attributed to ring A plus C-6, C-7 and C- 
19, and C-6 and C-19, respectively [S]. The proposed 
structure was confirmed by selective hydrogenation of the 
2,3double bond of jaborosalactone A which afforded a 
product identical to natural la. 

Compound 2c presented in the mass spectrum a 
molecular ion at m/z 486 and fragments at m/z 468 [M 
-18]+,454[M-32]+ and 436 [M - 18 - 32]+ indicat- 
ing a methoxylated withanolide derivative. The ’ 3C NMR 
spectrum was very similar to that of jaborosalactone D 
(Table 1) except for the resonances of C-4-C-6 and the 
presence of an extra signal at 649.7 which was assigned to 
the methoxyl carbon at C-5. This carbon showed the 
typical deshielding (ca 64) due to methylation of the OH-5 
group. The low chemical shift value observed for this 
methyl group may be explained by a spatial influence by 
ring A. This finding is of particular interest since magnetic 
anisotropy of vicinal groups rarely affects “C NMR 
chemical shifts. The ‘H NMR spectrum was also very 
similar to that of jaborosalactone D [6] except for the 
extra resonance at 63.02 of the shielded methoxyl protons. 
Hence, compound 2c was identified as 5a-methoxy-4,5- 
dihydrojaborosalactone B. Treatment of jaborosalactone 
A (3a) with methanol-sulphuric acid afforded a product 
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