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Abstract-An unusual sterone distribution has been found in V. thapsus. Also two trtdoid glycostdes and a 
sesquiterpene acid have been isolated and characterized from the plant. 

INTRODUCTION 

The herb Verbascum thapsus 1s widely distributed m 
temperate Himalaya (altitude 500&12000 ft) Cl]. It has 
been employed for the treatment of asthma and other 
pulmonary complaints. The leaves of the plant are con- 
sidered to be anti-endemic, and the seeds are reported to 
be aphrodtasic and narcotic m nature [2]. The plant was 
shown to elaborate oleanane type triterpenotd saponins 
[3, 41 and irtdotd glycosides [S, 63. The plant lipids are 
reported [7] to be comprised of sttosterol, ergostan-7-en- 
3-01 and palmetic, steartc, oletc, linoleic, orchidiac and 
benzenic acids [7]. This paper, besides describing the 
rsolatton and characterisation of two irrdoid glycosides 
and a sesquiterpene acid reveals an unusual distribution 
of sterones m V thapsus 

RESULTS AND DISCUSSION 

The ethanol extract of V thapsus on chromatography 
over silica gel afforded a mixture which on further 
chromatography gave a homogeneous fraction which 
responded posittvely to the Ltebermann-Burchard, 
TNM and Ztmmermann tests for 3-ketosterones [S]. The 
mass spectrum of these fractions revealed that tt was a 
mixture of three compounds. The mixture defied all 
efforts for tts separation by traditional chromatography, 
including argentation chromatography. The GC-MS 
analysts showed that the fraction was actually a com- 

posite of seven compounds (Table 1) with close retention 
times. From the molecular ions (Table 1) and fragmen- 
tation patterns the compounds of this fraction were 
shown to be C,, and C,,-sterones. The order of elutton 
was deduced by compartson of mobihties of SC+ and 5/l- 
sterols having one or two double bonds at different 
posittons because the same order of mobthties would be 
expected for the correspondmg sterones The mobility 
order of the sterones was consistent with GC-mobthttes 
of the sterols from the Curcurbltaceae family [9]. 

The mass spectra revealed that the sterones differed by 
the presence of one or two double bonds and that the 
plant contained tsomertc or eptmeric sterones. The ster- 
one composition involved three isomeric sterones with 
[M] + at m/z 412, other sterones exhibited molecular ion, 
peaks at m/z 400, 410 and 414. The sterones could be 
differentiated by virtue of their different base peak frag- 
ments as well as the intensity of the other prominent 
peaks in their mass spectra The mass spectral fragmen- 
tation of the sterones 1s well studied [l&13]. 

The sterone 1 had [M]’ at m/z 400, &H,sO, and 
exhibited a base peak at m/z 231, charactertsttc of 5~ 
cholestanones [ 131, the base peak arises by loss of the side 
chain and [C,H,]+ ion from the D-ring. This 1s charac- 
teristic of sterones m which the charge is retained on the 
oxygen carrying ton. Other prominent peaks are ob- 
served at m/z 217, 163 and 207 originating from the base 
peak ion fragment. The mass spectral fragmentation was 
consistent with the library sample of 24cr-methyl-5a- 
cholestan-3-one 

Table 1. Composttion of the sterones obtamed from V. thapsus 

Component % Composttton (mm) [M]’ at m/z 

1 21 14.36 400 
2 240 14 73 412 
3 42.3 15.06 410 
4 170 15 32 414 
5 31 15.43 414 
6 93 1563 412 
7 22 15.75 412 
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9 R’ = R’ = OH, R3 = 0-Glu 

10 R3 = OH, R’ = 0-p-Xyl. R* = 0-Glu 

The sterones 2,6 and 7 showed molecular ion peaks at at C-22 and the presence of a 24-ethyl group. The 
m/z 412 corresponding to C,,H,,O. The mass spectra of promment peaks at m/z 229 resulted from the loss of the 
these compounds showed striking dtfferences. The base side cham and D-ring carbons The absence of the [M 
peak fragment at m/z 271 m the mass spectrum of sterone - 70]+ ion m the mass spectrum showed that the sterone 
2 mdrcated the presence of a double bond in the side chain was a Sa-cholestanone derivative The rest of the mass 
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fragmentation features resembled those of compound 1 
The sterone was thus ldentlfied 24-<-ethyl-Scholestan- 
22-en-3-one. The compound 6 exhibited a base peak at 
m/z 5.5 m its mass spectrum. The prominent peaks at m/z 
271 and 273 were mdlcatlve of the presence of a Az2- 
double bond also indicated by the prominent peak at m/z 
300 and the characterlstlc peak at m/z 369 [M -CJH7]+. 
Unhke compound 2 the mass spectrum contained well 
defined peaks at m/z 300, 318, 369, 258, 231 and 217 
showing that the compound was lsomeric with com- 
pound 2. In A22-cholestenones the base peak fragment at 
m/z 55 IS generally observed with 5/?-denvatlves; these 
compounds also exhibit a strong peak at m/z 259 Thus 
the compound 6 was found to be 24-<-ethyl-58-cholestan- 
22-en-3-one. The sterone 7, showed a base peak at m/z 
269 and Its mass spectral pattern did not comclde with 
those of the sterones 2 or 6 Its spectrum contained 
prominent peaks at m/z 397 [M-Me]+ and 312 [M 
-Me -C,H,,] + and a base peak at m/z 269 arising by 
the loss of the side chain with two hydrogens from the 
ring. This feature IS generally observed with the steroids 
carrying a A’-nuclear double bond. The mass spectrum of 
the compound contained other promment peaks at m/z 
244, 229, 185, 122, 129 and 55. The sterone was thus 
characterized as 24-t-ethyl-5a-cholestan 7-en-3-one. 

The sterone 3, [M]’ at m/z 410, C H 0 contained 29 46 3 

two double bonds and was shown to be a Sa-cholestan- 
one derivative by the lack of a [M - 703 + peak m Its mass 
spectrum The spectrum contained prominent peaks at 
m/z 367 [M-C3H7]+ and 298 [M-C,H,,]+ The base 
peak at m/z 269 corresponded to the loss of the side chain 
with simultaneous transfer of two hydrogens from the 
nucleus. Other promment peaks were observed at m/z 
244, 229, 214, 160, 146, 123 and 55. This fragmentation 
had the features resembling A7*22-diene sterols. The ster- 
one was thus shown to be 24ct-ethyl-5a-cholestan-A7*22- 
dien-3-one. 

The sterones 4 and 5 were epimerlc showing [M] + at 
m/z 414 corresponding to the molecular formula 
C,,H,,O. They were thus shown to be saturated ster- 
ones. The sterone 4 lacked a prominent peak at [M 
-703+ which was present m the mass spectrum of 
sterone 5 This suggested that the compound 4 was the 
See-epimer while the sterone 5 was the S/I-eplmer. Both the 
sterones showed a prominent peak at m/z 273 due to the 
loss of side cham and D-ring carbons Other mass 
spectral features resemble 24-t-ethyl-cholestanone. The 
epimeric compounds were thus characterized as 24-l- 
ethyl-5a-cholestan-3-one and 24-c-ethyl-5fi-cholestan-3- 
one. 

The compound 8 [M]’ at m/z 254, C,,H2,03 m its 
‘H NMR spectrum revealed the presence of two methyls 
at 6 1.10 (6H, s) and one downfield methyl at 6 1.65 (3H, s) 
This IS consistent with the methyl shifts of dammarane 
sesqulterpenoids The compound was shown to carry a 
carbomethoxy function by the presence of a resonance 
signal at 6 3.25 (3H, s). A downfield slgnal at 64.52 (lH, d, 
J= 3 6 Hz) was assigned to the proton gemmal to the 
carbomethoxy group. The third oxygen function was 
presumed to be m the form of a hydroxyl whose res- 
onance signal was submerged under the solvent peak. A 
single proton resonance slgnal at 64 05 (lH, br s) showed 
that the hydroxyl was secondary m nature. The molecular 
Ion peak at m/z 254 m the mass spectrum of the com- 
pound was also the base peak of the compound. Addlt- 
ional fragmentation peaks were observed at m/z 239 [M 

-Me]+, 236 [M-Me-H,O]+ 234, 220, 219, 154 and 
95. The spectral data was in agreement with 3cc-hydroxy- 
dnmmanyl-8-methanoate. The compounds 9 and 10 were 

characterised as aucubm and 6-0-b-xyloxyl aucubin on 
the basis of their mp, IR and ‘HNMR data which was 
identical with the reported data [3] for these compounds. 

The majority of higher plants contam 24a-alkyl-A5- 
sterols. Thus the sterols with a saturated side cham 
mostly have 24R-alkyl groups while the sterols with a 
AZ2-double bond have usually the 24S-alkyl configur- 
ation. The A”-sterols have the trans- or E-configuration. 
On biogenetic grounds slmllar configurations are be- 
lieved to exist with the sterones of V. thapsus. We have 
faded to Isolate any sterol from this plant The sterones 
and sesqmterpenes of the plant have not been dealt with 
so far. 

EXPERIMENTAL 

Mps uncorr IR spectra were recorded u-z KBr dzscs, ‘H NMR 

were run at 60,90 and 250 MHz, and MS was done at 70 eV. 

Extractzon and zsolatzon The plant materzal was obtained from 

the Unzverszty Campus, shade-dried, ground and defatted wzth 

petrol. The defatted plant materzal was extracted with EtOH zn a 

Soxhlet and the resultzng extract, after drying zn vacua, was 

chromatographed over szhca gel uszng graded solvent systems 
The development of the column wzth petrol-CHCl, (1 I), 

CHCl,-EtOAc (1 2) and MeOH-EtOAc (4 1) gave the fractzons 

1.2 and 3 respectzvely These fractzons were subjected to further 

chromatography over szhca gel for zsolatzon of the compounds 

and purity was checked with TLC on szhca gel G 

IdentzJcatzon of sterones Fractzon 1 on repeated chromato- 

graphy gave a TLC homogeneous fraction Its MS showed the 

fractzon to be a mzxture wluch fazled resolutzon by tradztzonal 
chromatography The mzxture was not resolved on a 50 meter 

BP-1 non-polar capillary column Subsequently, the Bzller- 

Bzemann programme showed that the components of the mzx- 

ture had close retentzon times The resolutzon of the mzxture was 

achieved on a GC-4CM znstrument wzth a SCOT OV-17 glass 

capzllary column (30m x 3 mm Internal dza, temp 260”) and by 
GC-MS, usmg a Schzmadzu LKB-9000 Instrument fitted wzth a 

2% OV-17 glass capzllary column (12 m x 3 mm Internal dza) 

The order of retentzon tzmes was determzned on the same 

Instrument uszng standard sterols The R, values of the seven 

components are gzven zn Table 1. 

Identzjicatzon of compound 8 [M]’ at m/z 254, C15HZ603, 

IR vff; cm-‘. 3450 (OH), 1730 (COOMe), 1370, 1360 (gem 

dzmethyl) ‘HNMR (DMSO-d,) 61.10 (6H, s, H-12 and H-13), 

1.65(4H,brs,H-ll,H-21,1.70(1H,d,J=8Hz,H-2),183(4H,m, 

H-6, H-7), 3.25 (3H, s, COOMe), 409 (lH, t, J=7, 3 Hz, H-3), 

4.52 (lH, d, 5=8Hz, H-8), MS m/z 254 [M]’ (lOO), 239 [M 

-Me]+, 236 [M-H,O]+, 220, 191, 154,95 

Zdentlficatzon of zrzdozds 9 and 10. Compound 9 and 10 

responded posztzvely to vamlhn and Mohschs reagent Com- 

pound 9, mp 185-187”, [M]’ at m/z 346; C15HZ207, 
UV I$$‘” nm 204; IR vkzi cm-‘: 3400 (OH), 2920, 1640, 1075 

and 1045.zH NMR 62.84 (lH, br s, H-5), 3.66 (lH, pt, H-9), 4 34 

(1H,brs,H-10),460(1H,brs,H-6),517(1H,dd,3=6,37Hz,H- 

4), 5.28 (lH, d, J = 7 5 Hz, H-l), 5.89 (lH, br s, H-7) On hydrolyszs 

wzth 1N H,SO,, the compound 9 gave D-glucose and an 

aglycone, [M]’ at m/z 184, C&,0,, ‘H NMK 62 35 (lH, br s, 
H-5),2.80(1H,pt,H-9),435(1H,brs,H-10),470(1H,brs,H-6), 

4.82(1H,d,5=7Hz,H-l),4.96(1H,dd,5=65,2.8Hz,H-4),584 

(lH, br s, H-3), 5 85 (lH, br s, H-7) 
On acetylatzon with Ac,O-pyrzdme, compound 9 gave com- 

pound 10 [Ml+ at m/z 310, C,,H,,O, IRv~~‘:cm-’ 1720 
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‘H NMR (CDCl,) 62 95 (lH, br s, H-5), 3 17 (lH, pt, H-9), 4 74 

(1H,hrs,H-10),498(1H,dd,J=63,33Hz,H-4),5.33(1H,brs, 

H-6),590(lH,hrs,H-7),6.04(1H,d,J=45Hz,H-l),623(1H, 
dd, J = 5 7, 2 02 Hz, H-3) 

Compound 10, mp 192-193 , [M]’ at m/z 478, C,,H,,O,,, 

UV iE:y” nm 208, IR \I:!: cm--’ 3400 (OH), 2900,2860, 1655, 

1385, 1245, 1165, 1050,970 ‘H NMR 63 2-2 9 (2H. m, H-8 and 

H-9),440(2H,hrs,H-l0,458(lH,d,J=74Hz)and480(1H,d, 
J = 7 5 Hz), anomerlc protons, 4 63 (I H, hr s, H-6), 5 20 (1 H, dd, J 
=60.37Hz,H-4),529(1H,d,J=5Hz,H-l),599(1H,hrs,H-7) 

and 640 (IH, dd, 5=601, 5 1 Hz, H-3) 

On hydrolysis with 1N H,SO,, 10 gave D-glucose and D- 

xylose (ldentlfied by PC with an authentic sample) and an 

aglycone whose ‘HNMR spectrum was \upertmposable with 

the aglycone of the compound 9 
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