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Chromatographic investigation of the
aglyconeg and sapogening of the hydroysed
powder of Sansevieria cylindrica Leaves
revealed the presence of 13 components,
three of them were chromatographically
tdentical to B-sitosterol, diosgenin and
ruscogenin in various TLC systems., Pre-
parative TLC and column chromatographic
technitques were used for the tsolation of
the three components. Their identity was
confirmed by TLC, gas chromatography, IR,
UV, NMR and mass 8pectral data. The com-
pound corresponditng to ruscogenin was
stereochemically confirmed as 255-rusco-
genin by IR and NMR data. ’

Sansevieria cylindrica, Bojer is a herbaceous perennial

plant belonging to the family Agavaceae, a family character-
ised by its steroidal sapogenin and saponin constituents.
Steroidal sapogenins serve as important starting material for

the chemical synthesis and industrial production of steroidal

hormone_sl o Many sapogenins were isolated from various species

e e e e R A i A 1,3,6~- 7 8§-9
7 belonglng to different genera, Agave | Furcraea ,
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0,8,10-13 6 = ' | ~
Yucca .* L sHesperaloe 7_, Sa‘muel‘al’a, 'No‘l‘i'nal" 67 and
1,6

+ One species of the genus Sansevieria i.e., §.

Deacaena

trifasciata
14-15

. Saponins were isolated intact from a number of

Furcraeals“z? and YuCcaza-zoapeciea. -

S. cylindrica has long been introduced as an ornamental
plant in Egypt. No information on the sapogenins of this

plant could be traced in the literature, while S, trifasciate

was preported to contain ruscogenin, 25S-ruscogenin, neorus-

cogenin, sansevierogenin and abamogenin14—15
the

. This mosivated’

interest in the study of the sapogenin of S. cylindrica
Bojer .,

RESULTS AND DISCUSSIONS

TLC of the crude chloroformic extract of the hydrolysed
powder , containing the various sapogenin and other aglycones*
revealed the presence of 13 components (Fig, 1). Three of the
major components were identical with each of B~sitosterol,
diosgenin and ruscogenin in Rf & spot solour, when using van-
illin/HZSO4 as the spray reagent, These were isolated by

preparative TLC as well as by column chromatography, and were
designated substances A,B and C respectively,

Substance A, corresponding to B-sitosterol, was recrys-

‘tallized from ethanol to give white crystals, mp 187°C. 1Its

1)

mixed mp with authentic material was undepressed and it showed

)

a superimposable IR spectrum with that of reference B-sitosterol.

4

Gas chromatographic investigation proved the substance to be
COMPO-Ed Of”"PitOBthOI as the only component.

* This 1is the genin fraction, contaning ‘aglycones of
various typess of glycoside.

1)
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This was found interesting, since the sterol band of

the unsaponifiable fraction was found to contain B-sit -

osterol (907) and stigmasterol (10%). Thus S. cylindrica
leaves contain B-sitosterol and stigmasterol as such in -
the lipid fraction as well as glycosidic B-sitosterol.
Substance B, corresponding to diosgenin, was recry
stallized from ethanol as needle crystals, mp 201-20300.
Mixed mp with authentic diosgenin was undepressed. The IR
spectrum of the isolated compound showed the four spiro-

ketal bands at 980, 920, 900 & 870 cm—l; the ratio of the

intensities of the 920 cm“1 to the 900 Cm_l bands is i

dication of 25-configuration, confirming identity as
diosgenin, Further the IR spectra of isolated and authentic .-
compound were superimposable. The mass spectrum(Fig.l) ,
showed M* at m/e 414, and the fragmentation pattern of the
1solated substance was in accordance with that expected

for diosgenin 21.

Substance C, corresponding to the ruscogenin band, was
recrystallized from ethyl acetate as colourless needles,
with mp 196-200°C. The IR spectrum of substance C showed

the four characteristic spiroketal bands at 980, 920 ,900

-1

and 870 cm ~, with the relative intensities of the 920 cm-l

and the 900 cm-1 bands indicative of the 25B-configuration,

The IR spectrum is otherwise superimposable on that of auth-

&
entic ruscogenin ., NMR (Fig.2) spectrum proved the presence

of a vinylic proton at position 6, indicative of a AS(-).

Other chemical shift data are in accordance with those

reported for 2SS—ruscogenin14; they confirm 25B-CH3, dihy-

droxy and AS(-) as indicated from the chemical shift of the

* Kindly supplied by Dr., Taha El-Alfy, Faculty of Pharmacy,

Cairo University, Cairo, Egypt.
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—CH3 at position 10 . These data are in good corrESpond¥
ance with the reported data for 25S-ruscogenin, The mass
spectrum (Fig. 3) showed an M* at m/e 430; further frag-
mentation pattern in the mass spectrum confirﬁs the assi -

- gned structure as 258—ruscogenin21

In conclusion, S.cylindrica, Bojer contains 13 agly-
cones, the major three of which were isolated and ident~
ified as B-sitosterol, diosgenin and 25S-ruscogenin.
B-sitosterol exists also in the free form, together with

stigmasterol in the lipid fraction,

EXPERIMENTAL

Plant material:

The cylinderical leaves were separated from the herbd,
g sliced into thin slices and dried in a circulating hot-

: 0 : .
~air oven at 50 C; 1t was then reduced to a fine powder,

Reafents & Chdmicals:

All solutions were prepared from analytical grade chem~
ical. Chromatographic reference solutions were separately
prepared by dissoiving 2 mg of either B-sitosterol, diosg-

enin or ruscogenin in 0.5 ml of chloroform.
Extraction of the agl cone and sapogenin fraction:

The powdered leaves were defatted with petroleum ether
(40—6000), then exhausted with chloroform., The dried marc
was refluxed with 10% HC1l for 4 hours (to hydrolyse the

glycosides and saponins). The mixture was filtered and the

hydrolysed powder was washed with distilled water to neut-
rality, then dried at 40°C. The dried hydrolysed powder was,
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reexhausted with CH013 the chloroformic extract was eva-

Thin-layer chromatography of the aglycone and sapogenin

The chloroformic solution of the extract was subjected

to TLC on various solvent systems; these are : §i gel G/

CHC13- MeOH (9:1). The best results were obtained with
benzene-ethyl acetate (4:1) as the solvent systemy; 2% vani-
l1lin/sulfuric acid in ethanol and 10Y% HZSOA' followed by

: o : ,
heating at 110 C for 10 min. were used as the locating agent,

Isolation of tHe major sapogenins by prepatative TLC:

The CHCl3 solution of the crude genins (10Z%) solution

was applied to thick layers of Si gel GF254plates, along

with reference diosgenin and ruscogenin. The plates were
developed with benzene-ethyl acetate(4:1) and then dried
and examined under UV to mark the sapogemin bands. The bands
corresponding to each of diosgenin and ruscogenin, were sepa-
rately scrapped off and each was extracted with CHCI3. The
solution of rach band was further purified by chromatographing
each on a small si1lica gel column; elution was carried out
using benzene containing increasing amounts of ethyl acetate

(0-10Z). Fractions were monitored by TLC; fraction corres-~

ponding to each of diosgenin and ruscogenin bands from their
respective columns were separately pooled and subjected to

crystallization from appropriate solvents ( ethanol for dio-
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sgenin & ethyl acetate for the ruscogenin component),

Isolation of B-sitosterol

et uusiihuloru i and the maj'o'r Sa og‘enins by

column chromatography:

Mm—-m

The major part of the crude genin extract was sub -

jected to a column chromatographic separation on silica

gel (Merck) using benzene containing increasing amounts

of ethyl acetate (0-10%), using a stepwise gradient elution

technique. Fractions were monitored by TLC, separately

pooling the fractions of similar composition, Thus frac-
tions corresponding to each nf B~s1tosterol, diosgenin

and ruscogenin bands were pooled and each subjected to
proper crystallizeation from appropriate solvents (see
above; B-sitosterol was recrystallized from ethanol),

Each i1solated substance was identified by a combi-
nation of physical (mp & mixed mp) , chromatographic (TLC
(all) & Gas chromatography (for B~sitosterol), and spec-
tral data* ( primarily IR, NMR and mass spectra), as
mentiouned under" Results and Discussionsg",

Substance A, :

It was recrystallized from absolute ethanol to give
colourless needles, mp 135 - 1370C; mixed mp with authentic
B-sitosterol 135 - 137°cC (undepressed); IR spectrum supe=-
rimposable with that of authentic B-sitosterol; GLC of the
1solated substance acetate (Prepared from substance A by
reflux with acetic anhydride/pyridine) on a column (2 meter
x 1/4 inch) of 0OV-17 on chromosorb W (100 1 120 mesh) 3
helium was used as the carrier gas at a rate of 45 ml/min.
and the development was isothermal at 270°C. The GLC results

are shown 1in Fig, 1, and shows only one peak with retantion

time of 27 min., corresponding to that of B-sitosterol.

* GLC & Spectral measurements were performed at the '"National

Research Center, Service Unit, Dokki, Giza, Egypt.
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Substance B.,:

It was recrystallized from ethanol as colourless need-
les, mp 201—2030C; mixed mp with authentic diosgenin 201-

20300 (undepressed); IR, vy OH 3400 cmﬁl, vy ( =) 3030,

2830 and 830 cm-l, vy (spiroketal bands) 980, 920, 900 and

~1

870 cm with the peak at 900 cm more intense than that at

920 cmnl ( 25 « -); Ir spectrum was superimposable with
that of authentic diosgenin; Mass spectrum, M* at m/e 414

(see (Figure 1) for details).
Substance C.,

It was recrystallized from'ethyl acetate ags colourless
_ | -1

needles, mp 196 - 200°C; IR, OH 3500 & 3400 cm ', v ( =)
3030, 2830 & 830 cm © ,y ( spiroketal bands) 980, 920, 900&
870.cm—1 with the band at 920 cﬁii more 1intense than that

at 900 cm ' (25B-); NMR, & (ppm), 0.78 (s, 3H, C,,-CH,),

0.96 (d,3H, C, -CH,), 1.08 (d, 3H, C,.-CH,), 1.10 (s, 3H,

C,,~CH,), 4.05, 3.87, 3.39 and 3.20 (m, 2H, Cp -H)), 5.63

ppm (m, 1lH, C6-H); Mass spectrum, M* at m/e 430 (see Figure

3 for details).
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Table 1: hRf values and colour of spots( Van1111n/H ,50,spxsy)

- _ genlns of E, czl1ndr1ca leaves

) Spot No. o hRfvaZue - - Colour _ - Authentie
' reference
1 96 reddish brown -
2 91 ~ brown . - -
3 83 vellow - -
4 78 yvellow - - -
5 70 violet. -
6 62 bluish violet -
7 51 violet . - 'B-sitosterol
8 45 yellow diosgenin
9 32 vellow . L -
10 23 grey . - o
11 13 yellow corresponds to
. ¥ S ruscogenin
12 9,3 bluish violet N
13 4,6 ‘yellow « . -

System: Si gel G/Benzene-ethyl acetate (4:1)
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