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Abstract-A novel withanolide. daturilin, has been isolated from the alcohol soluble extract of the fresh leaves of 
D. mete/ and its structure established as l-oxo-21,24S-epoxy-(20S,22S~witha-2,5,25-trienolide through spectral studies 
including 2D NMR. 

INTRODUCTION 

In an earlier communication the isolation and structure 
elucidation of a new tropane alkaloid datumetine [I] has 
been reported from the alcoholic extract of the leaves of D. 
metel. L. Extended studies in the neutral constituents of 
the same plant material have led to the isolation and 
structure elucidation of a novel withanolide, daturilia (1). 
A few withanolides have been reported earlier from other 
species of Daturu eg. D. quercifoliu, [24], D. ferox [7]. 
D. stranmium [8 J and its variety vtolaceae [9]. but this is 
the first instance of the isolation of a withanolide from 
D. metel. Further, although the C-21, C-24 epoxide ring 
has been reported in the triterpenes of tirucallane skeleton 
[lo, 111, there is no p&eden= for an epoxide ring in a 
withanolide skeleton. 

RESULTS AND DlSCUSSION 

From the acid-insoluble fraction of the alcoholic extract 
of D. mete1 leaves, a colourless crystalline constituent 
daturilin (1) mp 206” has been obtained through solvent 
fractionation and preparative thin layer chromatography. 
The molecular ion [hi]’ at m/z 436 and high resolution 
MS corresponded to the molecular formula C1sH160. 
and the prominent peaks at m/z 269 and 268 were 
indicative of M-side chain fragment with and without 
transfer of hydrogen. The intensity and position of the UV 
band at 218 nm (s 16318) indicated two a&unsaturated 
carbonyl chromophores without extended conjugation. 
The IR spectrum exhibited bands at 1680 and 1720 cm-’ 

for a&unsaturated ketone and a&unsaturated &lactone 
groupings respectively [12], both characteristic of witha- 
nolides. IR and MS spectra did not show the presence of 
any hydroxyl group in 1, which was also confirmed 
through negative results of attempted acetylation. In the 
low field region of the ‘H NMR spectrum of 1, signals 
related to five vinylic proton were observed. Two one- 
proton doublets of double doublets at 65.78 (J = 10.11, 
3.24, 1.23 Hz) and 66.69 (J = 10.11, 5.02, 2.49 Hz) have 
been assigned to H-2 and H-3 respectively. H-6 appeared 
as a double triplet at 65.60 (J = 6.06, W 1,1 = 1.71 Hz) 
and the remaining two vinyl protons resonating at 65.99 
and 66.56 as narrow doublets (J = 0.78 Hz) were indicat- 
ive of H-27a and H-27b of the exo double bond in the side 
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chain. Two double doublets, of one proton each, with a 
large geminal coupling constant (observed by J resolve 
technique) resonating at 62.87 (J = 21.30,4.92 Hz) and at 
63.34 (J = 21.3, 2.49 Hz) have been attributed to H-4a 
and H4b. The protons of the methyl groups located at 
non-protonated carbons appeared as singlets at 60.77 (H- 
18), 1.24 (H-19)and 1.41 (H-28). These data were suggest- 
ive of a 2,5diene-l-one structure for 1 and were in 
agreement with the published data of As-withanolides 
[13-151. Two ethereal protons, one as a sharp doublet at 
63.90 (.I = 13.23 Hz, H-218) and other as a double 
doublet at 63.66 (J = 13.23,2.64 Hz, H-21a), indicated the 
presence of a primary-tertiary ether linkage. The signal 
for H-22 appeared at 64.63 as a broad singlet, showing 
coupling with H-20 and H-23 as observed by COSY-45, 
H-23a and H-23b resonated as double doublets at 62.14 
(J = 14.13, 1.65 Hz) and at 61.95 (J = 14.07, 3.87 Hz) 
respectively. Both the double doublets became sharp 
doublets (J = 14.16 Hz) on homodecoupling of the H-22 
at 64.6. All these assignments have been confirmed 
through homodecoupling, J. resolve, COSY-45 and 
NOESY experiments. 

The stereochemistry of various centres has been es- 
tablished through a n.0.e difference measurements. 
Irradiation of the multiplet of H-20 (61.82) resulted in 
7.23, 11.18 and 5.92 % increase in the intensities of H-18 
(60.77), H-22 (64.6) and H-28 (6 1.4) respectively; similarly 
irradiation of H-18 enhanced the signal of H-20 (7.23 %). 
On the other hand, 9.86 and 7.23 % enhancements of H-20 
and H-28 signals were observed on irradiation of H-22. 
Furthermore, 7.89 and 5.92 % increase in the intensities of 
H-22 and H-20 signals was induced by the irradiation of 
H-28. These observations revealed that H-20. H-22, H-28 
and H-18 are located in the same plane, and led to the 
conclusion that they are /?-oriented since the angular 
methyls in the ergostane series have a /f-disposition. In 

Table 2. n.0.e. ditference measurements of datu- 
rilin (1) 

No. 
Irradiated at 

(6) n.0.e y0 

1. 0.77 (H-18) 

2. 1.41 (H-28) 

3. 1.82 (H-20) 

4. 3.66 (H-2la) 

5. 3.90 (H-21/3) 

6. 4.63 (H-22) 

7. 5.99 (H-27s) 

8. 6.56 (H-27b) 

2.63 (H-2) 
2.63 (H-19) 
7.23 (H-20) 
2.30 (H.218) 

2.63 (H-2) 
5.92 (H-20) 
7.89 (H-22) 

11.84 (H-27b) 

3.28 (H-2) 
7.23 (H-18) 
4.1 (H-21a) 
2.63 (H-218) 

11.18 (H-28) 
5.92 (H-28) 

3.28 (H-2) 
1.97 (H-20) 

15.78 (H-2lj7) 

3.94 (H-2) 
1.31 (H-18) 

16.44 (H-21a) 

3.28 (H-2) 
9.86 (H-20) 
7.23 (H-20) 

1.131 (H-3) 
32.23 (H-27b) 
4.6 (H-28) 

3.28 (H-2) 
25.0 (H-27a) 

Table 1. “CNMR assignments of daturihn (1) 

Carbons 
Chemical shift* 

(6) 

Multiplicity 
(DEW Carbons 

Chemkal shift+ 
(6) 

Multiplicity 
(DEW 

1 204.15 
2 128.00 
3 145.11 
4 33.524t 
5 136.06 
6 124.60 
7 33.334t 
8 33.297 
9 39.963 

IO 50.544 
II 23.678 
12 39,749 
13 42.662 
14 56.05 1 

15 24.124 
16 26.5% 
17 47.699 
18 12.751 
19 18.976 
20 42939 
21 60.574 
22 75.629 
23 30.795 
24 69.355 
25 139.20 
26 165.26 
27 129.74 
28 25.627 

*All values are in ppm (6) with respect to TMS. 
tAs.signments may be interchanged. 
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addition to the above observations, it has been noted that 
irradiation of H-18 shows 2.38% n.0.e. at 63.99 (H-218), 
which suggested that H-2la and H-218 are proximate to 
H-18. Further, H-18, H-20, H-214, H-218, H-27b and H- 
28 caused n.0.e. of variable percentages on H-2 (Table 1) 
while H-3 was effected only by H-27a. All these n.0.c. 
interactions served to establish the ‘S configuration at C- 
20, C-22 and C-24. 

The *‘C NM R assignments of 1 (Table 2) have been 
based on comparison with the related peaks ofcholesterol 
[16] and 8 steroidal la&one @OR, 22R)_l4a, 2Oa- 
dihydroxy-l~xo-~tha-2,5,16,2~tet~enohde [17] and 
confirmed by spin echo and polariration transfer (DEPT) 
experiments. The peaks at 6165.26 and 6204.15 were 
characteristic for the carbonyl carbon of q/I-unsaturated 
6-lactone and a&unsaturated ketone moieties respect- 
ively, whereas the methyleae carbon of the exo-double 
bond was observed at S 129.74. The chemical shift of C-17 
(647.699) of 1 is somewhat upfield as compared to 
cholesterol due to the y-gauche effect induced by the 
oxygen atom of ether group [18]. In the light of these data 
the structure l-oxo-21,24S+oxy- (205, 22S)-witha- 
2,5,25_trienolide has been assigned to daturilin (I). 

EXPERIMENTAL 

General. Mp is uncorr. DEPT experiments were carried out 
with t? = 45”. 90” and 135”. 

Plant mater&l. The leaves of D. mete& (5 kg) a&cfed from 
Karachi, Pakistan in March 1985 were identified by Dr. S. 1. Ati, 
Department of Rotany, University of Karachi, and a voucher 
specimen has been deposited in the herbarium of that 
department. 

Isolation. The fresh, undried leaves of D. mere1 were cut into 
small piems and repe&cdJy extracted with EtOH at room temp. 
The combined extracts were concd under red. pres. to a viscous 
liquid which was kept overnight at about 20”. The gummy mass 
that settled was separated and repeatedly triturated with 10% 
HOAc, until free from alkaloids. The HOAc insoluble fraction 
was treated with petrol to remove the fatty matter and divided 
into Et,0 soluble and insoluble fractions; the latter was extracted 
with MeOH, rejecting a negligible quantity of re-sinous material. 
The dark green MeOH soluble fraction was heavily charcoaled 
and the charcoal bed repeatedly ~luated with McOH and 
MeOH-C*H5 /i:l). The charcoal filtrate and MeOH eiuates 
were combined and freed of the solvent under red. pres. The 
residue (8.2 gm) was again treated with pelroi and Et,0 to 
remove the r&dual fatty matter, extracted with CHCI, and 
subjected lo prep. TLC. (silica gel GF 254 with Buorfirent 
indicator, C,H&le&O; 9: 1). The UV active band with R, 0.82 
yielded daturilin (1) on usual work-upnsa colourlesscrystailizate 
which on recrystallization from petrot-CHCl, (9:1) formed 
needles (372 mg) mp 206-7” [a]8 - 100.60 (CHClp; cO.4866), 
UVlgHnm: 218; IRvzcm-‘: t&50_ 1680, 1720 and 1125; 

HRMS m/z (rel. int.0/,): 436.2626 (M’ c&d. for C2sHWOI 
436.2613) (50.83), 421.2346 (M-Me)’ (3.55X 354.2200 
(CasH,,,O)+ (6.17), 269.1910 (M-side chain) (2.91), 268.1824 
(C,sHz40)+ (6.55), 253.1594 (C,sH,,O)+ (7.0), 227.1416 
(C1&loO)+ (758), 225.1281 (C,sHI,O)* (10.52), 187.1119 
(C,sH1sO)+ (7.13), 185.0971 (C,sHtsO)+ (13.3), 173.0969 
(C,,H,,O)+ (2.26), 171.0812 (C,,H,,O)+ (23.37). ‘H NMR 
(300 MHz) (C,D,O),b:0.77(3H,s, H-18), 1.24(3H,s. H-19), 1.41 
(3H, s. H-28), 1.82 (JH, m, H-20). 1.95 (IH, dd, &,,,, = 14.07, 
J tjb22 = 3.87 Ha H-23b), 2.14 (lH, dd, J1342h = 14.13, 31422 
= 1.65 Hz, H-23& 2.87 (iH, dd, f,,,,b = 21.30, J,, = 4.92 Hz, 
H-&Q, 3.34 (lH, dd, J,+, = 21.30, Jlh3 = 2.94 Hz, H-4b), 3.66 
(lH, dd, J2142,/= 13.23, J2,q20= 2.64 Hz., H-21@, 3.90 (lH, d, 
J214218 = 13.23 Hz, H-218), 4.63 (IH, br s, W 1,s = 3.1 Hz., H- 
22),56O(lH,dr, J,,h = 6.0 H-6). 5.78(lH,ddd.J,,, = 10.1, Jk2 

= 3.24, J,,,2 = 1.23 Hz H-2), 5.99 (JH, d, JZh2,,, = 0.78 Hz, H- 
278X 6.56 (1H. d, J27,2% = 0.78 Hz, H-27b) and 6.69 (IH, ddd, 

J2.2 = 10.11, J,..* = 5.02, JJ,ac = 2.49 Hz, H-3). 
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