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Abstract-A new withanolide, secowithametelin, has been isolated from the leaves of Datura mete1 and its structure 
determined as (20R,22R)-l-oxo-21-hydroxy-27-methoxy-witha-2,5,24-t~enolide on the basis of chemical and detailed 
spectral analysis. 

INTRODUCTION 

Datum metel (Solanaceae), a common medicinal plant, is 
widely distributed in India [l]. While the presence of 
alkaloids in the plant was reported as early as 1903 [2,3], 
the first publication [4] reportmg the occurrence of a 
withanolide m the leaves of this plant appeared in early 
1987 which was, however, followed by several other 
publications from two different laboratories with similar 
reports [S-9]. 

Our continued search for new withanolides from this 
plant has now resulted in the isolation of a withanolide 
from the chloroform extract of the dried leaves. It has 
been designated secowithametehn from a’ comparison of 
its structural features with the previously reported witha- 
metelin (1). Secowithametelin (2) CzsH,,OS (M+ at m/z 
468), mp 190”, [alo +28.53” (CHCI,), showed IR absorp- 
tion bands at 3490, 1684 and 1718 cm-’ assignable, 
respectively, to hydroxyls, enone and a,/?-unsaturated 6- 
lactone groupmgs. Like a typical wlthanolide [lo], tt 
showed a single absorption maximum at 222.8 nm 
(E = 14 040) in the UV region indicating the presence of 
an enone and an a&unsaturated d-lactone chromo- 
phore. Three olefinic hydrogen signals discernible in its 
‘HNMRspectrumat 66.73(1H,ddd,J=10,5.5,2.5Hz), 
5.85 (lH, dd, J=lO, 2.5Hz) and 553 (lH, d, 5=6Hz) 
revealed the presence of a steroidal 2,5-dlene-l-one sys- 
tem, as is present m withametelin. It also showed, like 
typical 20-H withanolides [ll], the diagnostic double 
triplet at 64.49 (J = 12,4 Hz) for the carbinyl hydrogen at 
C-22, which m turn suggested that the side chain of 
secowithametelin is not bicychc like withametelin. In 
addition to signals for two angular C-methyls (60.75; 1.23 
for 18- and 19-methyls) and an allylic methyl (62.08), the 
‘H NMR spectrum of secowithametelin showed signals 
for two oxymethyl (-CH,-0-) groupings around 63.94 
(2H, m) and 4.24 (2H, AB q). Of these two methylenes, the 
one appearmg as multiplets around 63.94 was readily 
recognised as C-21 hydroxymethyl [4] from its splitting 
pattern as well as from its downfield shift to 64.36 in the 

*Part 17 m the senes on wlthasteroids. For part 16 see ref. [4]. 

spectrum of its acetate derivative (2a). The other meth- 
ylene was obviously placed at C-27 bound to a methoxyl 
function; the non-equivalence of the two hydrogens of 
this allylic methylene giving rise to an AB pattern is 
considered to be due to its anisotropic environment [ 123. 
The ‘H NMR parameters of the three olefinic hydrogens 
and the angular methyls of secowithametelin were found 
to be m perfect agreement with those of withametelin and 
It was thus inferred that the same carbocyclic moiety is 
present in both the molecules. This assumption was 
further substantiated from a comparison of therr 
‘%NMR spectra which revealed that the resonance 
signals for C-l to C-19 of withametelin were also discern- 
ible in the spectrum of secowithametelin almost at the 
same positions relative to the TMS signal (Table 1). That 
the two molecules differ only in their side chains became 
obvious from their NMR spectral analysis. In the 
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Table 1 13C NMR spectral as- 
slgnments of compounds 1 and 

2 (CDCI,) 

C 1 2 

1 204.5 s 2044s 
2 1280d 1279 d 
3 145Od 145 5 d 

4 33.4 t 335 t 
5 1359s 1359 s 

6 1245 d 1246d 

7 30.7 t 308 t 

8 33.2 d 333 d 

9 428d 42.9 d 
10 504s 50 5 5 

11 236t 238 i 

12 39.6 t 392 t 
13 42 5 s 42 3 s 
14 560d 561 d 
15 240 t 24 3 t 
16 265 t 27 2 t 
17 47 6 d 462d 
18 127 123 q q 
19 189q 19oq 
20 399d 45 3 d 
21 604 t 59 s t 
22 758 d 779 d 
23 332 t 327 t 
24 69 2 s 1576s 

25 138.9 s 123 2 s 

26 165.2 s 1659 s 

2-l 1297 t 657 t 

28 256 20.6 4 q 
-0Me -- 584 q 

13C NMR spectrum, secowlthametelin showed signals for 
two sp* carbons of a tetrasub&tuted olefin as a part of an 
unsaturated d-lactone at 6157.6 s and 123 2 s It also 
showed signals for two oxymethylenes at 665 7 t and 59 5 t, 
m addition to two other oxycarbons signals at 677 9 d 
and 58 4 q for C-22 and the methoxy carbon, respectively. 
In its mass spectrum, secowlthametehn showed the mol- 
ecular ion peak at m/z 468 which, by loss of MeOH, 
showed the base peak at m/z 436 correspondmg to the 
molecular Ion peak of wlthametelin (1) and all the peaks 
below m/z 436 were virtually ldentlcal m both the spectra. 
Based on these spectral data and from the observed 
posltlve Cotton effect at 253 nm, [0] + 13538, slgnifymg 
the (22R)-configuration, secowlthametelin was formu- 
lated as 2. The carbon resonance signals shown m Table 1 
also support the proposed structure. 

Chemical evidence in support of this structure came 
from the converslon of withametelin (1) to secowithame- 
telin (2) by methanolysis of the allyhc ether Imkage, 
methanol actmg as a nucleophile in a S,2’ type reaction 
When a solution of wlthametelm m methanol was treated 
with perchloric acid and left overnight at room tempera- 
ture the major product in the reactlon mixture was 
secowithametelin which was isolated by chromatography 

over silica gel. The derived compound was found to be 
mdistmguishable from the naturally occurring secowitha- 
metelin (mp, IR, ‘H NMR) 

EXPERIMENTAL 

Isolation of secowrthametehn Dned and pulvensed plant 

material (1 0 kg) was defatted with petrol (60-80”) and extracted 
with CHCI, Chromatography of the CHCI, extract (150 g) over 

slhca gel and elutlon with petrol-EtOAc (3 1) ylelded secowltha- 

metehn 2 (80 mg) as wlute plates from the petrol-EtOAcmlxture, 

mp 190” [%]o +28.53” (CHCI,, c 0.75). ‘HNMR [XXI MHz, 

CDCI,] 66.73 (ddd, J = 10, 5.5, 2.5 Hz, H-3), 5 85 (dd, J = 10, 

2 5 Hz, H-2). 5 53 (d, J = 6 Hz, H-6), 4 49 (dt, J = 12.4 Hz, H-22), 

4 24 (AB q, J = 12 Hz, Av 16 Hz, H,-27), 3 94 (m, H,-21), 3.38 (s, 
-OMe), 2 08 (s, H,-28), 1 23 (s, H,-19), 0 75 (s, H,-18) Mono- 

acetate (2n) m/z 510 [M] + , ‘H NMR [lo0 MHz, CDCI,] 60.76 

(s, H,-18), 124 (s, H,-19), 2.08 (s, H,-28 and -OAc), 340 (s, 

-OMe), 4 22 (AB 4, J = 12 Hz, H,-27), 4 36 (m, H,-21), 4 50 (dt, J 
= 14, 4 Hz, H-22), 5 60 (br d, H-6), 5 88 (dd, J = 10, 2.5 Hz, H-2), 

6 78 (ddd, J = 10, 5 5, 2 5 Hz, H-3) 

Trans&ormatron of wlthametelm (1) to secowlthametehn (2). A 
soln of wlthametehn (100 mg) m MeOH (15 ml) was treated wtth 

a few drops of HCIO, and left overmght at ambient temp. The 

reactIon product on chromatography over sdrca gel furmshed 

white plates of secowlthametehn (60 mg) from petrol-EtOAc 

(3 I) eluates 
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