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Abstract-From leaves of Jaborosa bergii five new withanolides were isolated and studied by spectroscopic (‘H and 
13C NMR MS) and chemical methods. The new products were characterized as the epoxylactol and epoxylactone 
derivative: of 27-deoxy-2,3-dihydrojaborosalactone A having hydroxyl groups at C-14/? and C-17/? (jaborosalactol M 
and jaborosalactone M), the corresponding 2,3-dehydro derivatives, and the related 2,3-4,5-didehydro-6/?-hydroxy- 
epoxylactol (jaborosalactol N). The 148,17/&dihydroxywithanolides have not been previously reported. 

INTRODUCTION 

Jaborosa Miers. is a South American genus that com- 
prises ca 12 different species growing mainly in Argentina 
[l]. From Jaborosa bergii Hieron, we have isolated five 
new withanolides, all of which had in common the 
presence of hydroxyl groups in positions C-14 and C-17 
with the /Gconfigurations. This would be the first time 
that naturally occurring 14/$178-dihydroxywithanolides 
have been reported. 

RESULTS AND DISCUSSION 

The ethyl ether extract of J. bergii was subjected to 
column chromatography [2] rendering, besides low po- 
larity components and pigments, four fractions contain- 
ing withanolides. Flash chromatography of fraction 2 
gave the main components la and 2a which could not be 
separated either by TLC or reversed phase HPLC. The 
‘H NMR spectrum of the mixture indicated that it con- 
sisted of a 1-oxo-5fi,6/3-epoxywithanolide (la) and its 2,3- 
dehydro derivative (2a) in a 2:l ratio (Table 1). The 
‘%NMR spectrum of the mixture confirmed this as- 
sumption and allowed the assignments of the individual 
resonances to compounds la and 2a (Table 2). Hydrogen- 
ation of the mixture afforded compound la as the only 
product; its ‘HNMR spectrum (Table 1) presented a 
doublet at 64.99 (J = 11 Hz) which was assigned to H-26 
of an epoxy lactol side chain. The coupling disappeared 
upon exchange with deuterium oxide, together with a 
doublet at 63.56 (J= 11 Hz) which corresponded to the 
lactol hydroxy group. The methyl groups at C-24 and C- 
25 resonated at 6 1.40 and 1.41, being consistent with the 
epoxylactol structure and the a-stereochemistry for this 
epoxide ring at the lactol side chain and for the C-26 
hydroxyl group [3]. H-22 was observed as a double triplet 
at 64.04, and H-21 as a doublet at 0.97 indicating the 
absence of a hydroxyl group at C-20. The methyl-19 
singlet (at 61.21) and the H-6 doublet at 3.22 (5=3 Hz) 
corresponded to a l-oxo-5/$6/Gepoxywithanolide. The 
methyl-18 singlet at 6 1.10 indicated the presence of 
hydroxyl groups at positions C-17 and/or C-14 [4]. 

The 13C NMR spectrum of la (Table 2) was in agree- 
ment with the above findings; the a-configuration for the 
C-26 hydroxyl and the 24,25-epoxide of la (and 2a) was 
further supported by the close similarity of the 13C 
chemical shifts of C-22 through C-28 with those of Nit-2 
[S]. The presence of tertiary hydroxyl groups at C-14 and 
C-17 was evidenced by the signals at 687.5 and 88.5, 
respectively. The high chemical shift values of these 
carbons suggested that probably both hydroxyl groups 
were oriented towards the same face of the steroid 
skeleton [S, 61. Comparison of the chemical shift values 
for the D-ring carbons as well as for C-18, C-20 and C-21 
with those of related withanolides having 1401,17/?-[4], 
14a,17a- and 14/?,17a-[6] configurations was not success- 
ful, suggesting the possibility of a 14P,17/$orientation for 
the tertiary hydroxyls. 

The pyridine induced shifts observed in the ‘H NMR 
spectrum were significant for H-18 and H-21 (Table 1); 
the downfield shift of H-18 (0.24 ppm) indicated that at 
least one of the tertiary hydroxyls (either C-14 or C-17) 
should have the b-orientation [4, 71. 

Final proof for the 14/?,178-configuration was obtained 
as follows: lactol la was oxidized with Jones reagent to 
the corresponding epoxylactone lb [S]. This had ‘H and 
‘%NMR spectra (Tables 1 and 2) closely related to those 
of la. The ‘H NMR spectrum showed the disappearance 
of the signal of H-26, and the H-22 signal was shifted 
downfield to 64.92. In the 13CNMR spectrum, C-26 
appeared at 6170.0, while C-22 was shifted to 74.8. 
Treatment of lactone lb with thionyl chloride in pyridine 
at - 12” [9] afforded the cyclic sulphite 3. Considering 
that the pyridine induced shifts had established that 
either the C-14 or the C-17 hydroxyl should have a p- 
orientation, formation of the cyclic ester indicated that 
both groups were p-oriented. Further analysis of the 
‘HNMR spectrum of 3 indicated that H-18 was shifted 
downfield 0.28 ppm with respect to lactone lb. This may 
be explained considering that the methyl hydrogens are 
positioned in the deshielding zone of the sulphur-oxygen 
double bond which points away from C-18. No deshield- 
ing of H-18 was observed in the cyclic sulphite of a 
14a,17a-dihydroxy-steroid [9]. The spectral data for 
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Table 1. ‘H NMR spectral data for relevant protons of compounds 1-4 

la lb 2a 2b 3 4 
- 

3 

4 

6 

18 

19 

21 

22 

26 

21 
28 

26-OH 

3.22 d 

J=3 Hz 

1.10 S 

L1.347 

1.21 s 

0.91 d 
J=l Hz 

11.391 

4.04 dt 
J=12;4Hz 

14.841 
4.99 d 

J=Al Hz 

[X48] 

(1.41) s 
(1.40) s 

3.56 d 
J=ll Hz 

3.23 d 
J=3 Hz 

1.12 s 

Cl.331 

1.23 S 

1.01 d 
J=7 Hz 

11.191 

4.92 dt 
.1=12,4Hz 

[5.22] 

1.57 s 

1.48 s 

6.10 dd 6.10 dd 
J=lO,4Hz J=10;4Hz 

6.85 m 6.85 In 

3.22 d 
J=3 Hz 

1.11 s 

11.341 

1.26 s 

0.97 d 
J=7Hz 

11.391 

4.04 dt 
J=l2;4Hz 

[4.88] 
4.99 d 
J=ll Hz 

15.521 

(1.41) s 
(1.40) s 

3.56 d 
J-II Hz 

3.23 d 3.21 d 
J=3 Hz .I=3 Hz 

1.14 S 1.40 s 

1.27 s 1.23 s 1.49 s 
1.01 d 1.05 d 0.96 d 
J=7 Hz J=7 Hz J-7Hz 

4.92 dt 4.98 m 

J=12;4Hz 

[5.22] 

1.57 s 1.55 s 
1.48 s 1.49 Y 

6.01 dd 
J=9.5; 1 Hz 
6.92 dd 

J=9.5; 6 Hz 
6.14 dd 
J=6: 1 Hz 

4.62 hr s 

1.18 s 

4.07 m 

5.00 d 
J-11 Hz 

(1.42) s 

(1.40) s 

3.56 d 
.J:ll Hz 

Chemical shifts are in ppm measured in deuterochloroform. Values in brackets are for deutcropyridine 

solutions. Values in parentheses may be interchanged. 

R R 

la BH ;uOH 2a flH ; nOH 

lb =o 2b =o 
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