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Abstract---From the rhizomes of Yucca alolfol~ two splrostanol sapomns (A and B) have been isolated and 
characterized as 3-0-[fl-D-glucopyranosyl(1 -+2)-~-D-glucopyranosyl]-25R-S~-sp~rostane-3~-ol and 3-O-[/&D- 
XylOpyranOSyI( 1~3)-B-D-giUCOpyranOSy1( 1+2)-p-D-xyIopyranosyI( 1 -r2)-B-D-glUCOpyranOSyl( I-+3)-/j-D-glucopyran- 

osyl]-2SR-.?+splrostane-3fi-o1 by FDMS, FABMS, 13C and ‘H NMR and by chemical evidence 
.--__ -___- ___.- 

INTRODUCTION 

Three steroidal saponms [l-3] and their related sapogen- 
ms [l, 41 have been reported from the fresh leaves of 
Yuccu alalfo/la An ethanohc extract of the rhizomes of Y 
&rfi,l~a was found to possess anti-inflammatory and 
oxytoclc activity It was fractionated to yield two new 
splrostanol tlgogenm glycosldes and two gltogenm based 
saponrns which are yet to be characterized Character- 
lzatlon of new tlgogenm based saponms IS presented m 
this paper 

RESULTS AND DISCUSSION 

The saponms obtained from the 90% aq. ethanohc 
extract on repeated CC. showed characterlstlc absorp- 
tlons of the ZSR-splrostane nucleus m its IR [S] This was 
further confirmed by the ‘HNMR spectra [6] 

On acidic hydrolysis sapomn A yielded an aglycone 
Identified as tlgogentn MS (m/z) 416 [M] ‘, co-TLC, 
mmp and superimposable IR The aqueous hydrolysate 
showed the presence of D-glucose only (PC) The FDMS 
showed pseudomolecular ions at m/z 763 [M + Na]+ and 
741 [M + H] i mdicatmg Its M, to be 740 The peaks at 
m/z 601 [M+Na-1621’ and 439 [M+Na-2x 1621’ 
arose by the loss of terminal hexose and dihexosyl units, 
respectively The permethylate prepared by Hakomorl’s 
method [7] on acidic hydrolysis afforded 2,3,4,6-tetra-O- 
methyl-o-glucose and a Walienfel’a posttlve [S] sugar 
3,4,6-trl-O-methyl-D-glucose (PC, Identity was confirmed 
by dtrect comparison with authentic samples [9]) The 
type of lmkages at glycosldlc points was confirmed by the 
application of Klyne’s rule [lo] Thus, It was character- 
ized as 3-0-[b-D-ghIcopyranosyi(l+2)-/j-D-glucopyran- 
osyl]-2SK-5a-spirostane-3j?-ol 

Saponm B after acidic hydrolysis afforded tlgogenm, n- 
glucose and D-xyiose m the molecular ratlo of 3 2 
(colorlmetrlc estlmatlon [l 11) This was corroborated by 
the occurrence of only five signals m the anomerlc region 
of the “C NMR spectium (;j 10247, !O4 GQ, !O4.?3, !@ 93 
and 10622) The FABMS (negative Ion mode) showed a 
molecular ton at m/z 1165 [M-H]-- mdlcatmg a M, of 
1166 Peaks at mjz 1033 [M-H-132]-, X71 [M-H 
--(132+163)]~, 739 [M-H-(2x 132+162)]-, 579 

[M-H-2(132+ 162)]- and 415 [M-H-(2x 132+3 
x 162)] _ indicated the sugar sequence to be pentosyl- 

hexosyl-pentosyl-hexosyl-hexosyl-tlgogemn Interglycos- 
ldatlon points were elucidated by the permethylatlon [7] 
studies The permethylate on hydrolysis afforded 2,3,4- 
trl-0-methyl-D-xylose, 2,4,6-tri-O-methyl-D-glucose, 3,4- 
di-0-methyl-D-xylose and 3.4,6-trl-O-methyl-D-glucose 
The latter two sugars gave an Intense pmk colour with 
Wallenfel’s reagent, mdlcatmg monosaccharldes unsub- 
stltuted m the C-2 posmon These sugars were Identified 
by direct comparison with authentic samples [9, 121 
Partial hydrolysis of B afforded tlgogenm and four pro- 
sapogenols called PS,, PSZ. PS, and PS, Further con- 
firmation of mterglycosldatlon was obtained by the hy- 
drolysis of the permethylates of the ahove prosapogenols 
The above studies showed that the terminal xylose was 
attached at C-3 of a glucose moiety which was gly- 
cosldated at C-2 of another xylose In turn this xyiose was 
linked at C-2 of another glucose molecule whtch was 
attached at C-3 to the mnermoft glucose forming the 
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ohgosaccharide moiety The innermost glucose was gly- 
cosidated at C-3 of tlgogenin The 13C NMR spectrum of 
B also corroborated these results, which was made by 
comparison with the reported values of tigogemn [13] 
and sugars [14]. In the ’ 3C NMR spectrum the C-2 and 
C-3 signals of the glucose and xylose units showed 
downfield glycosidation shifts of - 6, N 10, _ 10 and 
N 4 ppm, respectively 

The nature of the sugar hnkages was established as /I- 
by the ‘H and 13C NMR spectra. The ‘H NMR spectrum 
showed five doublets at 65.58 (J=7.3 Hz), 5 20 (J 
= 7.7 Hz), 5 16 (J=7 7 Hz), 5.10 (J=7.3 Hz) and 4.98 (J 
= 7.7 Hz) for three C, -H of the glucose and two C, -H of 
the xylose units, respectively Thus, sapomn B was 

characterized as 3-O-[fi-D-xylopyranosyl(l-+3)-/?-D-glu- 
copyranosyl (1+2)$-D-xylopyranosyl (l-+2)-j?-D-gluco- 
pyranosyl (1 -+ 3)-b-D-glucopyranosyl]-25R-Scr-spiro- 
stane-38-01 

EXPERIMENTAL 

CC. over slhca gel (Merck), the spots on TLC were detected by 

spraymg with 10% H,SO, PC on Whatman no 1 filter paper, 

aniline hydrogenphthalate as vlsuahzer FABMS (neg. ion 
mode) MeOH and glycerol as solvent, ‘H NMR (60 MHz) and 

13C NMR (25 MHz) spectra taken m pyndme-d, and chemical 

shifts are given with TMS as mt standard 

Plant mater& The rhizomes of Yucca alofolta were collected 

from Paurl (Garhwal, U P ) m July and the Identity confirmed by 

the Department of Botany, Umverslty of Garhwal, Srmagar, 

UP 
Extraction and zsolatlon. The au-dried and powdered rhlz- 

omes (3 kg) were defatted with petrol (6G80”) and the residue 

extracted with hot EtOH (90%) Removal of the solvent by 
evapn under red pres yielded a brown viscous mass (500 g) This 

extract (20g) was chromatographed over slhca gel, using 
CHCI,-MeOH (9 1) as eluant Gradlent elutlon by mcreasmg the 

quantity of MeOH afforded four compounds named sapomn 

A-D Characterlzatlon of gltogemn based sapomns C and D 1s in 

progress. 

Saponzn A Crystallized from MeOH as needles, mp 265-268”, 

[alo - 52.3” (MeOH), IR 3400 (OH), 980,928,900 and 875 cm-’ 

(mtenslty 875 >900 cm-‘, 25R&ereochemlstry), EIMS 416 

[Ml’, 139, FDMS (m/z) 763 [M+Na]+, 741 [M+H]+, 601 

[MfH-162]+, 439 [M+Na-2x 162]+, 415 [M+Na-(2 

x 162+23)]+, 399, 347, 344, 272, 139 (base peak) 
Saponrn B Crystallized from MeOH as needles, mp 270-272”. 

[alo -57 2” (MeOH); IR Y,,, cm-’ 3350 (OH), 986, 915, 890, 

880 (intensity 890 >915, 25R, splroketal), FABMS m/z 1165, 

1033,871,739,577,415,139, ‘HNMR 65 58 (lH, d,J=7 3 Hz), 

520 (IH, d, J=l.lHz), 516 (d, J=l7Hz), 510 (lH, d, J 
= 7.3 Hz), 4 98 (IH, d, J = I 7 Hz) [anomenc protons], 0 64 (3H, 

s, 18-Me), 0 70 (3H, s, 27-Me), 0 82 (3H, s, 19-Me), 1 14 (3H, s, 21- 

Me), 13CNMR (C,C,, carbons of aglycone part) 637.19, 2991, 
77 45, 34 80, 44 65, 28 93, 32.41, 35.25, 54 40, 35.82, 21.28, 40 15, 

40,79,5445,X2 15,81.15,63.04,1662,12.31,42.00,15 04,109 24, 

31.83, 29 28, 3061, 66 88, 17 34, (carbons of sugar moletIes) 
glucopyranosyl 104 00, 75 14, 86 72, 70 44, 78 30, 60 49, glu’ 

104 93,SO 14,75 52,70 41,78 38,62 15, glu” 104 93,75 14,84.74, 

70.81, 77 79, 62.97, xylopyranosyi 106 22, 79 67, 75.45, 708, 

61.17, xyl 10200, 73 74,77 61,49 14,67.30 

Actd hydrolysis ofsaponms A and B Saponrns A and B (30 mg, 

each) were separately refluxed with 2 M HCl-MeOH (1 1,5 ml) 

on a boihng water bath for 3 hr to afford the aglycone, colourless 

needles, mp 203-205 (ref [12] mp 203-205”), MS m,/z 416 

[M] +, identified as tigogemn by direct comparison (co-TLC, co- 

IR, mmp) with authentic sample [12]. The neutralized (Ag,CO,) 

and coned hydrolysate of A showed D-ghiCOSe whereas that of B 

showed D-glucose and D-XyiOSC in the ratio of 3 2 [PC, n- 
BuOH-AcOH-H,O, (4 1 5), R, 0.23 and 0.37, respectively] 

Permethylatlon of Taponms A and B Sapomns A and B 

(2OOmg, each) were separately pcrmethylated with NaH and 

Me1 by the method of [7] and the products purlhed by CC 

(C&H,-EtOAc, 9 1) to afford permethyl ether A, and B, 
(100 mg), IR vi:; cm-’ no-OH 

Methanolysts followed by hydrolysis of A, and B, The per- 

methylates A, and B, (30 mg, each) m dry HCl-MeOH (15 ml) 

were separately refluxed (4 hr), neutralized (Ag,CO,) and fil- 

tered to gve a mixture of methylpyranosldes of 2,3,4,6-tetra-O- 

methyl-D-glucose and 3,4,6-tri-O-methyl-D-glucose from A, 

whereas B, afforded 2,3,4-tri-O-methyl-D-xylose, 2,4,6+1-O- 

methyl-D-glucose, 3,4-di-0-methyl-D-xylose and 3,4,6+1-O- 

methyl-D-glucose, (PC, n-BuOH-EtOH-H,O, 5 1 4) 3,4,6-tn- 
O-methyl-D-glucose and 3,4-dl-0-methyl-D-xylose gave a pmk 

colour with Wallenfel’s reagent 

Partial hydrolysis of sapomn B Sapomn B (500 mg) m 1 M 

HCI-BuOH (1 1,25 ml) was heated, washed with H,O and evapd 

to dryness m ~acuo The residue on CC (CHCl,-MeOH, 4 1) 

yielded tlgogemn (6mg) and prosapogenols PS, (50mg), PS, 

(40 mg) PS, (40 mg) and PS, (55 mg) 

Acldzc hydrolysu of the prosapogenols The prosapogenols 

PS,, PS,, PS, and PS, (5 mg, each) were separately hydrolysed 

as above The neutralized and coned hydrolysate of PS, gave D- 

glucose whereas PS,, PS, and PS, gave D-ghCOSe and D-XylOSC 

PC) 

Permethylatlon followed by hydrolysrs of prosapogenols PS,, 

PS,, PS, and PSL (10 mgeach) were separately permethylated as 
above Hydrolysis of permethylates showed 2,3,4,6-tetra-O- 

methyl-o-glucose from PS,, 2,3,4,6-tetra-O-methyl-D-glucose 

and 2,4,6-tri-O-methyl-D-glucose from PS,, 2,3,4-tn-O-methyl- 

D-xylose, 3,4,6-tri-O-methyl-D-glucose and 2,4,6-tri-O-methyl-D- 

glucose from PS, and 2,3,4,6-tetra-D-methyl-O-glucose, 3,4-dl 
O-methyl-D-xylose, 3,4,6-tn-O-methyl-D-glucose and 2,4,6-tn-O- 

methyl-D-glucose from PS, (PC) 
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