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Abstract--From the fruiting pods of Yucctr qlauca Nutt. devoid of seeds the following sapogenins have been iso- 
lated and identified: neo-tigogenin. hecogenin. gitogenin. manogenin. A’-manogenin and sarsasapogenin. A small 
amount ofa material believed to be A’-desoxysarsasapogenin was also isolated and is apparently an artifact aris- 
ing from the hydrolysis and extraction procedure. Manogenin and A”-manogenin have not been previously 
detected in Y gluucn. and A’-manogcnin has not been reported in any Hrcca species. 

INTRODUCTlORi 

The seeds of Yuccu glauca contain sarsasapogenin. 
markogenin, tigogenin. neo-tigogenin. neo-gito- 
genin, hecogenin, gloriogenin, and possibly dios- 
genin [I]. Sarsasapogenin is the predominant 
sapogenin isolated from the seeds [ 11. Undifferen- 
tiated tissue cultures derived from germinating I: 
y!auca seeds contain gitogenin, and small amounts 
of markogenin [2]. The steroidal sapogenin con- 
tent of leaves of Y g!auca has also been deter- 
mined, and sarsasapogenin, tigogenin, neo-tigo- 
genin, smilagenin, and possibly hecogenin, gito- 
genin, and neo-gitogenin have been found [3]. The 
roots and rhizomes of Y gland contain the same 
sapogenins and possibly diosgenin [-il. We have 
extended the studies on the sapogenin content of 
Y. ylaucu by examining the steroidal sapogenin 
content of the fruiting pods from which the seeds 
have been removed. 

RESULTS AND DISCUSSION 

The sapogenin and sterol fraction of I! ylaucu 
seed pods was isolated by CHCl, extraction of the 
powdered, defatted and acid hydrolyzed material. 
and constituted less than l:‘/, of the dry weight. The 
mixture was fractionated on a silica gel column 
and all fractions were examined by TLC. Isolated 
sapogenins were identified by direct comparison 
with authentic materials. 

Neo-tigogenin constituted the major sapogenin 
of the seed pods, with ca 800 mg of this material 
being isolated. Sarsasapogenin has been previously 
shown to be the major constituent of Y. yluucu 
seeds [ 11. Blunden and Hardman have shown that 
in individual Y gluucu plants either sarsasapo- 
genin, neo-tigogenin or tigogenin can be the prin- 
cipal sapogenin in the leaves [2]. The maximum 
obtainable quantity of sapogenin from the leaves 
of many K~ca species is ca l&2% [4-S], while the 
sapogenin content of seeds has been reported to be 
as high as 12”/, [9]. Both neo-tigogenin and tigo- 
genin have been isolated from Y gluucu seeds [l], 
while no tigogenin was detected in the seed pods. 

Hecogenin constituted the second most abun- 
dant sapogenin in the fruiting pods and has been 
previously isolated from Y ghrcu seeds [l], and 
tentatively identified in the leaves [-?I. Hecogenin 
has also been isolated from both the leaves and 
seeds of a number of Aguue species [46]. 

Approximately 95 mg of gitogenin was isolated. 
Both gitogenin and neo-gitogenin have been tenta- 
tively identified from I: glu~~u leaves, roots and 
rhizomes [3] and we have previously isolated neo- 
gitogenin but not gitogenin from Y gluucu seeds 
[ 11. We have also isolated gitogenin from undiffer- 
entiated tissue cultures derived from germinating 
Y gluucu seeds. but detected no neo-gitogenin [2]. 
The reason that only one of the two isomers 
appears to be present in detectable amounts in tis- 
sue cultures [a], seeds [l], and seed pods is not 
known. 
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Manogenin and A”-manogenin were isolated 
from the seed pods in small amounts. Prc\ious in- 
vcstigations indicate that thcsc two sapogenins arc: 
usually present tog&her [IO]. Ncithcr of thcsc two 
sapbgenins was prcviousl) isolated from 1: (/lirr~cw 
leaves, roots, rhizomei; [3]. or SC& [I]. Mano- 
genin has been previously reported in Y. fi/tr~rw~r- 
tow and Y. qlor~io.w leaves [3- h]. while both mano- 
genin and A”-manogcnin have hwn k>uncl in nun> 
Aquw species [-C6]. 

Only about 5 mg of sarsasapogcnin \\a4 isolalcd 
from the seed pods. in contrast to the seeds whet-c 
it constitutes tlic major sapogenin [ I]. In addition. 
\ve isolated minute amounts of ;I ~OI~XNII~ 

believed to be the A’-dcsox> dcrivati\c. Wall 1’1 L!/ 
[i I] have shown that prolongcd rcllesing of \arsa- 
sapogenin with WC.1 in EtOH rcwlts in the iwmcr- 
ization of sarsasapogenin to smilagcnin as bkcll as 
the formation of compounds bclic\cd to hc 11x 
corresponding A’-desoxq derivatives, 

Previous studies have indicated that the sapo- 
g$nins prcscnt in leaves. roots. and rhiromcs of the 
same plant art’ almost identical. HOM L‘VCI-. mar!& 
differences exist in the detected sapogenin content 
of these plant organs in Kwctr and also in the seeds. 
seed pods, and tissue cultures derived from seeds. 
Smilagenin has only been rcportcd to be prcscnt in 
leaves. roots and rhizomes; manogcnin and A”- 
manogenin only in fruiting pods: gloriogcnin onlj 
in seeds; and neo-tigogenin. sarsasapogcnin and 
hecogenin in all but tissue cultures. Nco-yitogcnin 
and tigogenin arc apparently absent in ftruiting 
pods and tissue cultures; and gitogcnin is absent in 
seeds but is the primary sapogenin in b,ecd-dcrivcd 
tissue cultures. Manogcnin ~vas dctcctcd onl) in 
seeds and seed-derived tissue cultures. The reason 
for the accumulation of the particular sapogcnins 
in selected tissues is not apparent. No prcfcrrcd 
biosynthetic pathway appears to bc npcratir,e fat 
any of the tissues. 
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Strrsu.scrpo~~,,ir~. From fractions 27-34 of the elutcd C,,H, 
Et,0 eluateand fractions 167 I(14 of the initial CHCI, MeOH 
eluatc was obtained cu 5 mg ofa sapogenin which co-chromato- 
graphed with sarsasapogenin. It was recrystallized from 
CHCI, ~MclCO: m.p. 195- 199 (reported 19X 200 ): m.m.p. 
undepressed; M * = 416, IR identical to that of sarsasapogenin. 
having the 25/j configuration. 

Str~~rar~lpo~~c,,lin ti~l~~drutio~~ product (A’-~~~.~o.~J~,\LII.sIIs~I~o- 
gratify). Fractions 22 26 of the C,H, ~EtzO eluate and fractions 
l67- 194 of the initial CHCl,~~McOH eluate cohtaincd less than 
I mg of a material which co-chromatographed in three TLC 
systems with the contaminant commonly found in commercial 
smilagenin. Smilagenin is prepared by prolonged refluaing of 
sarsasapogcnin with HCl in EtOH [I I]. The A’ dcsoxy dcriva- 
tives of both sarsasapogcnin and smilagenin arc believed to be 
formed under these conditions. The MS fragmentation patterns 
of both the sapogenin from fractions 22- 26 and the smilagenin 
contaminant had an Identical M ’ = 3Y8. InsuffIcient amounts 
of the material were dvailablc to determine bq IR whether the 
25~ isomer. 25/j isomer or both were present. No smilagenin 
was detected in the seed pods. suggesting that WC had formed 
and isolated the A.’ desoxy derivative of sarsasapogenin during 
the hydrolysis proccdurc. 
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