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Ab&aet-Four new steroidal sapogemns have been isolated from the leaves and twim of Tm eduh Lowe: 
7-kctotamusgcm (HIa), 7-ketodiosgenin (IVa), 2Z.Ghydroxytamusgemn (Va) and afmigemn (IXa) 
Compounds IIIa, Va and IXa each bear a carbonyl group at C ll.ThestxucturesofIIIaandIVahavebeen 
confIrmed by synthesis from tamusgenm and drosgenin, mspecuvely, and that of Va by transformanon into 
tamusgenm (LX). For afungenin, we prcvisronaIIy propose structure IXa, based on rts conversion mto Va 

INTRODUCTION 

IN PREVIOUS paperS2*3 we reported the isolation of the sterouial sapogenins tamusgemn 
[(25R)-spirost-5-en-3&01-l l-one], eduhgenin [(25R)cholest-5-en-3~,26-diol-11,16,22-trione] 
and lowegenin [(25R)-spirost-5-en-3&16u-drol-11-one] from the twigs and leaves of Tams 
edulis Lowe (Dioscoreaceae). Continuing the mvesugations on this plant, we separated four 
more sapogenins. To three of them, namely 7-ketotamusgenm (IIIa), 7-ketodiosgenm 
(IVa) and 25S-hydroxytamusgenin (Va), we assign the structures (25R)-sprrost-5-en-3#%-01- 
7,l l&one, (25R)-spirost-5-en-3&ol-7-one and (25S)-spuost-5-en-3b,25diol-1 l-one, respec- 
trvely. For the fourth one, afurrgemn (IXa), we provisionally propose the structure (2OS, 
22S, 25S)-furost-5-en-22,25-epoxy-3&26-dial-1 l-one. 

RESULTS AND DISCUSSION 

7-Ketotamusgemn (ma), C27H3805 (m/e 442), was separated and purified by column 
chromatography and preparative TLC. In the U.V. it has a maximum at 237 nm (e llOOO), 
characteristic of an a,&unsaturated ketone. Its 1.r. spectrum presents the typical absorptrons 
of OH groups and (2OS, 22R, 25R)-spirostan ring. The band at 1710 cm-’ corresponds to a 
cyclohexanone, whereas those at 1675 and 1630 cm-’ may be assrgned to an a&unsaturated 
ketone. HIa gives a monoacetate (Hlb), the 1.r. spectrum of which does not show any OH 
absorpuons. In the NMR spectrum of this acetate (Table 1) appears a broad signal (wi = 13 
count/set) centred at approxrmately 6-56t which m C!,D, is deshtelded to 6.46 and is charac- 
teristic of the two protons at Cza m a (2OS, 22R, 25R)-spirostan sapogemn4 The singlet at 

l Part X 111 the senes ‘New Sources of SteroIdal Sapogenms’. Compare Ref 1 
t All chermcal shrfts are reported on the r-scale. 

‘R.FRBIRBBw A. G. God, J. A. SALAZAR Rocfoand E. Sub LOPEZ, Anal Qufm. 66,415 
(1970) 

‘R.~BARREIRA, A G GoNzALez and E Sub L&Ez, Aad. Quh 64,745 (1968). 
3RFREIREB~, A G GONZ.~LBZ, J. A. SALAZAR RocIo aud E. Sutiz LOPEZ, Phytochem 9,lfXl 

(1970). 
l D. H WILL- and N S BHACCA, Tetruhedron 21,164l (1965) 
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\ I 
4.25 (1H) may be attributed to a proton of the type C==CH-C=0.5 The smglet for the 

/ 
Meie at 9.25 coincides with the corresponding value observed m tamusgemn acetate (Ib). 
Thrs together wrth a singlet at 7.69 (2H-Ciz for 1 I-ketosterotds) mdrcates Cl1 as probable 
positron for one of the keto groups. The chemmal shifts for the Me,,, (859) and Meis (9.25) 
in IIIa are in accord with those calculated by the method of ZtircheF for 7-keto tamusgenin 
(8.58 and 9.23, respectively).* 

Ia. R=OH, R’=O 
Ib. R=OAc; R’=O 
II. R=OAc, R’=Hz 

IVa. R=OH 
1Vb. R=OAc 

The structure of IIIa was confirmed by selectively oxidizing tamusgemn acetate (Ib) at 
C, with tert-butyl chromate m CC!14, ’ obtaimng IIIb; saponification yielded IIIa which 
proved to be identical m all respects with our compound. 

7Xetodlosgenm (IVa), C27H4004, ‘obtained by preparative column chromatography, 
shows a U.V. maximum at 238 nm (E 16000) assignable to an a$-unsaturated ketone. In the 
i.r. it presents the characteristic absorptions of OH groups and (2OS, 22R, 25R)-spirostan 
rmg as well as two bands at 1675 and 1635 cm-’ correspondmg to an a&unsaturated ketone. 
It gives a monoacetate (IVb) whose 1.r. spectrum lacks the OH absorptions. The NMR spec- 

\ 
trum of IVa (Table 1) shows a singlet at 4.27 (1H) attributed to a proton of the type C= 

I / 
CH-C=0.5 A multiplet at 5.45 (H-CLB; w* = 30 counts/set) together with a signal 
centred at 6.56 (2H-Cz6 ; wb = 12 counts/sec)4 confirm the presence of a (2OS, 22R, 25R)- 
spirostan ring. Two singlets at 8.78 and 9.21 are assigned to the angular Mei9 and Meis, 

l 
rlI~~~l~+~A~-7~~+7:~muqcnln~7dio~dcnln~ Thecontnbutlons x of a As-7-one to the chemwd shifts of the 

Mei8 and Meig are taken from Ref 5. 

5 N. S. BHACCA and D. H. WILLM, Applzaatzon of NMR Spectroscopy zn Organic Chemistry, Ho&m-Day, 
San Francisco (1964). 

6 R Zuacma, He/u. Chzm. Actu 46,2054 (1963). 
‘CWM- and R E RAY, J Am Ckm Sot 79,631O (1957) 
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respectively; their chemical shifts agree with the values calculated by the method of ZiircheP 
for 7-ketodiosgemn (8.79 and 9.22, respectively).* 

The structure of IVa was confirmed by selectively oxidumg drosgemn acetate (II) as 
mentioned above,’ obtaining 7-ketodiosgenin acetate (I!%) whose physical and spectro- 
scoplcal constants comcide with those of our compound. It has already been synthesixed by 
Marker and Turner* from diosgenin acetate, but this is the tirst time it has been isolated 
from a plant. 

The contributions of an 1 l-one and a As-7-one to the chemical shifts of the two protons 
at G6, the MeIs, Mezl and Mele are given in Table 2. In the same Table we show the 
solvent shifts (CDCL -+ CsDs) of these groups due to the presence of an 1 l-one, a As-7-one 
and a As-7,11&one, the values being the expected ones4gg considering the location of the 
groups cited relative to these subsutuents. 

TABLE 2. Epwcr OF -NTS ON THE CHEMICAL SHIFT OF TIiJ3 PROTONS INDICATED AND THEIR SOLVENT 

SHllT (r-SCALE) 

Substltuent Solvent 2H-C2,5 MeI9 Mezl MeIs 

1 l-One+ CDCll -002 -0 19 +002 +o 03 
GD6 +0*01 -0 38 +0 16 +o 14 

A5-7-Onet CDCls 000 -0 38 -0 02 -003 
C6D6 -002 -0 08 -003 +005 

ll-Gne$ CDClJ + C,D, +003 -0 19 +o 14 +o 11 
A5-7-01~5 CDCls + C,D, -002 +o 30 -0 01 +O-08 
A5-7,11-DloneS CDClJ + C,D, +o 01 +o 11 +o 14 +o 17 

25SHydroxytamusgenin (Va), C27H400s (m/e 444), isolated by column chromatogra- 
phy, shows the typical 1.r. absorptions of OH groups. The band at 1710 cm-’ may be 
assigned to a cyclohexanone and those at 980,940,910, 890 and 850 cm-’ to the spirostan 
rmg The absorption at 940 cm-l has not been observed in any of the spirostan sapogenms 
studied by us and might be related with the spirostan rmg bearing an axial OH at Cz5.10 
The band at 890 is more intense than that at 910 cm-‘, thus indicating probably that the 
Me,, is equatorial. lo Mild acetylauon of Va at room temperature yielded the 3-monoacetate 
(Vb) whose 1 r. spectrum presents absorpuons at 3595 (OH) and 1740 cm-’ (OAc) Strong 
acetylation at 100” gave the 3,25-dlacetate (Vc) whose 1.r. spectrum IS free of OH absorptions 
thus mdicatmg that Va has two hydroxyl groups, one of them tertiary. 

In the NMR spectrum of Va (Table 1) appears a signal at 4.63 (1H; wi = 12 count/set) 
correspondmg to a vmyhc proton and another at 5.50 (1H; w) = 24 count/set) assignable 

* 
~7-ketol~mus~emlm - ~tmrnns#~~h + 7dlo.,enl. 

L, R E. MARKER and D. L TURNER, J Am Chem 5’oc 63,767 (1941). 
9 D. H. WILLIA~LP and N. S BHACCA, Tetruhdon 21,202l (1965) 

lo K. TAKEDA, H. htINAl-0, A SHIMAOKA and Y M~mur, J, C/rem Sm. 4815 (1963) 
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Va R=R’=OH 
Vb R=OAc, R’=OH 
Vc R=R’=OAc 

I Hz / PtOz 

IXa. R=R’=OH 
IXb. R=R’=OAc 

to the proton at C16.4 In the regron 8-70-9-30 three singlets (each 3H) and one doublet (3H) 
are observed, suggestmg that the tertiary OH must be situated at CzO or Czs. Two doublets 
centred at 624 and 6.73 are attrrbuted to the two protons at C&. The mass spectrum of Va 
shows peaks at m/e 131 and 155 corresponding to fragments which contam ring F, and are 
16 units higher than those expected for spirostan sapogenins without substituents in this 
rmg.l’ Hence we conclude that the tertiary OH must be situated at Czs. 

Dehydration of the 3-monoacetate (Vb) with POC13 in pyridine12 yielded VI and VII 
whose 1.r. spectra lack the absorptrons of the tertiary OH group. The NMR spectrum of 
VI presents a singlet at 3.93 (lH, H-C,,) and another one at 8.43 (3H, Me2,), whereas that 
of VII shows a muhiplet at 464 (2H, H-&4, H-Q and a singlet at 8.38 (3H, Me2,).12 
Hydrogenation of VI, as well as of VII, gave a mixture of Ib and VIII the i.r. spectrum of 
which shows the characteristic bands of the spirostan ring (985,920,900 cm-1),13 the absorp- 
tion at 900 cm-l being slightly weaker than that at 920 cm-l, as is expected for a mixture of 
the 25s and 25R isomers. All these results confirm that the tertiary OH is located on Czs. 
Prolonged acid treatment of the mixture of Ib and VIII yielded tamusgenin Qa) which upon 
acetylation gave Ib. 

The i.r. spectrum of a Qlute solution of Va presents absorptions at 3615 and 3595 cm-’ 
corresponding to the two hydroxyl groups at Cs, and CZl, respectively. This indicates that 
the OH at Czs forms a H-bond with the 0 atom between Cl2 and Czb, which is possible 

l1 C. D~RASSI, hfomatsh. Gem. 93,1033 (1%2). 
I2 K. TAKBDA, T. OKANISM, H. MINAIQ and A. S-o, Tetruhdon 19,759 (1963). 
Is R. N. JONIB, E. KATzHNELLBNBooBN and K. DOBRINBR, J. Am. Chem. Sot. 75,158 (1953). 
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only If the hydroxyl is axial. Based on the stretchmg frequency shift of the free tertiary 
axral OH, whose theoretical value IS 3618 cm- I, to 3595 cm-’ (experimental value for Va) 
we calculate a H-bond of 2.5 A,14 m agreement with the length (2.4 A) measured direct on a 
D&ding model. Hence, 25Shydroxytamusgenm (Va) must be (25s)~spirost-5-en-3&25- 
diol-1 l-one. 

Afungenm (IXa), C2,H4,,0d (m/e 444), was separated by column chromatography and 
preparative TLC. Its i.r. spectrum, besides the OH absorptrons, shows a band at 1710 cm-’ 
which may be assigned to a cyclohexanone, the region 1000-800 cm-’ being very different 
from that expected for a sprrostan ring. Mrld acetylanon of IXa gives the diacetate IXb 
whose 1 r. spectrum lacks the OH frequencies. This means that IXa has two unhindered 
hydroxyl groups. The mass spectrum of IXa presents a signal at m/e 413 assignable to a 
fragment FI-_CH,OH]+. The peaks at m/e 131 and 155 indicate the presence of an addi- 
tional 0 atom in rmg F. l1 The NMR spectrum (Table 1) shows a broad signal at 5 40 
(lH, w$ = 24 count/set) which may be attributed to the proton at Cl6.4 Two singlets at 
8.79 and 9.25 correspond to the Mel9 and Melet respecttvely. Instead of the two doublets 
of the methyl groups at CzO and Cz5 appear a doublet at 9.03 (3H) and a singlet at 8.84 (3H); 
since the mass spectral analysis situates one of the two OH groups m rmg F, the doublet 1s 
assigned to the methyl group at CzO and the smglet to that at Cz5, the latter C atom bearing 
a tertiary OH if rmg F 1s hexacychc, or a CHzOH group if it is pentacychc. The former case, 
however, does not agree wrth the chermcal behavrour of afurigenm, which evidently lacks 
a hmdered OH. On the other hand, a pentacychc rmg F would be m accord with the fact 
that dilute acids easily transform IXa mto Va.ls 

The i.r. spectrum of a dilute solution of IXa presents absorptrons at 3615 and 3440 cm-’ 
correspondmg to the OH groups at CJ, and Cz6, respectively. This mdrcates that the OH at 
Cz6 must form a H-bond with the 0 atom of rmg E. Consrdering the stretching frequency 
shtft of the free primary OH, whose theoretical value is 3640 cm-‘, to 3440 cm-l (experi- 
mental value for IXa) we calculate a H-bond of O-9 A.‘” Direct measurement of thrs bond 
on a Dreulmg model with configuration 25s yields 1.3 A. We therefore provisionally propose 
for afurigenin (IXa) the structure (2OS, 22S, 25s)furost-5-en-22,25-epoxy-3&26-drol-1 l-one. 
The synthesis of this compound is in progress. 

EXPERIMENTAL 

M ps were taken w-tth a Kofler block and are uncorrected The opt& acttvmes were determmed m 
CHClj and the U.V. spectra m EtOH. If not otherwtse stated, the acetates were prepared wrth AczO in pyn- 
dme, leavmg the nuxture at room temp. overmght. Dry column chromatography was camed out-on s&a gel 
(@05-O 2 mm) and TLC on s~hca gel, the spray reagent bemg H,SO~-HO~H20 (4 80 16). Solvent used 
for mcrystalhxmg compounds was acetone-petroleum (40-80”) unless otherwtse mdtcated 

Isolotlon of the Sapogetum 

To obtam the crude sapogemns, the dry plant matenal(33 kg) was treated accordmg to the techmque 
descrtbed by Takeda et aLI (compare Ref 3) After separatmg @-atosterol, dtosgemn, tamusgemn, lowegenin 
and eduhgemn from the extract (57 g), the tesmous product was punfled by dry column chromatography, 
elutmg w&h benmne-EtOAc (7 3) and crystalhxed from acetone/Hz0 The senucrystalhne murtuxe (600 mg) 
thus obtamed was separated m 3 fracttons by chromatography usmg benxene-EtOAc (75 25) as eluent 
Crystalhmtum offraction A, whtch by TLC consisted of one compound only, ytelded 7-ketodtosgenm (IVa, 
110 mg). TLC of the acetylated fractton B, contmuously elutmg for 10 hr, revealed tt to be a mixture of two 

I4 L P. KUHN, J. Am. Chem Sot. 74,2492 (1952), 76,4323 (1954). 
t5 R Tscnmcmz and K. H. Rrcuaa~, Tetruhedion 20,387 (1964). 
I6 K TAKEDA, T OKANISHI, H. MDJATO and A S~MAOICA, Chem Phurm. Bull. 12,779 (1964) 
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compounds They were separati by preparative TIC (05 mm) elutmg 5 umes wtth CHCI&enzene (7 3) 
subsequent sapom6auum and crystalhxatton gave afungemn (I&t; 30 mg) and ‘I-ketotamusgenin (IHa; 
150 mg). Crysta1hzatton of fiactwn C yrclded 25Shydroxytamusgenm (Va; 45 mg). 

7-Ketotamusgenin (ZZZa) 

M p 250-253”, [a]~131” (cone 0 MO”%) Found: C, 73-03, H, 8 79. Cx,H1s0, requued* C, 73.27; H, 
8.65 % m/e 442. &- 237 nm, l 11ooO(a,&tmsaturated ketone) fis” 3600,1055 (OH), 3020,2835,1630,845 
(unsaturauon), 1710 (cyclohexanone), 1675 (a&msaturated ketone), 985, 920, 900. 865 cm-’ (spnostan 
rmg). NMR: see Table 1. 

Acetate (II%), mp. 191-194” (amorphous), [a]~-133” (cone 0090°~ Found. C, 72 14, H, 8.50. 
C&I&O6 requued: C, 71 87; H, 8 32%. &2x 3020,2835,1630,845 (unsaturatton), 1745 (OAc), 1715 (cyclo- 
hexanone), 1680 (+msaturated ketone), 985,920,900,865 cm-’ (sptrostan rmg). NMR: see Table 1. 

7-Ketodwsgenm (ZVa) 

M p 215-220“, [a],,-170” (cont. OllO’%). Found. C, 75 42, H, 9 37 C,,I&O, reqmred C, 75 66, H. 
9 41%. &,,, 238 mn, z 16000 (a,g-unsaturated ketone) s&Q 3600,1050(OH), 3025,283O. 1635,845 (unsatura- 
tron), 1675 (+unsaturated ketone), 985,920,900,865 cm-’ (spuostan rmg) NMR* see Table 1. 

Acetate (I%), mp 197-198 5” (from MeOH), [a]~-170” (cont. 0 IlO’%) Found: C, 7428; H, 9.03 
&,&lo, requued: C, 74 01; H, 8 99%. &,,.. 234 run, 6 16400 (a,j%msaturated ketone) cz 3025,2830, 
1635, 845 (unsaturatmn), 1745 (OAc), 1675 (a$-unsaturated ketone), 985. 920, 900, 865 cm-’ (sprrostan 
rmg). NMR: see Table 1. 

25S-Hydroxytamusgenrn (Va) 

M p. 245-247”, [a],-76” (cone 0 150%). Found C, 72 64, H, 8 99 C27Hd001 reqmred. C, 72 94, H, 
947 %. m/e&l. =Q 3600,1050,1040 (OH), 2830,1675,830(unsaturatton), 1710 (cyclohexanone), 980,940, 
910,890,850 cm-’ (spuostan rmg), upon ddutton vc ,.,,z 3615,3595 cm-l (OH). NMR: see Table 1 

Monoacetate (Vb), mp. 210-213’, [a]u-87” (cont. @104’Q Found. C, 71.27; H, 8 89. C19H410s 
reqmred: C,7158;H, 8 70% &2X 3595,1035 (OH), 3030,2830,1670,830 (unsaturatron), 1740 (OAc), 1710 
(cyclohexanone), 980,940,910, 890,850 cm-’ (spnostan rmg) NMR see Table 1 

Strong acetylatron of Va wrth AcaO m pyndme at 100” gave the dutcetate (Vc), m p 210-212” eX 3030. 
2830, 1670, 830 (unsaturatron), 1740 (OAc), 1710 cm-’ (cyclohexanone) 

Afungnm (ZXa) 

Mp 24&243”, [a]&O” (cont. 0 116’%) Found: C, 73 03; H, 907. CZ-~IL-,O~ requued: C, 7294, H, 
947%. m/e 444. P_Q 3600, 342QlO50 (OH), 2830,1670,83O(unsaturatton), 1710 cm-’ (cyclohexanone); 
upon ddutmn* e> 3615.3440 cm-’ (OH). NMR: see Table 1. 

Dracetate (IXb), m p 147-151” Found: C, 70 39; H. 8 43 C&&O, requued C, 7043, H, 8 39% 
~2~ 3030,2830,1670,830 (unsaturatron), 1740 (OAc), 1710 cm-’ (cyclohexanone). 

I-Ketotamusgetun Acetate (ZZZb) from Tamusgenm Acetate (Ib) 

To Ib (456 mg) drssolved m CCL (4 ml) were added HOAc (1 ml) and AczO (0 25 ml). Then, wrth surrmg 
and durmg 45 mm at 55-60” was added a solution of HOAc (1 ml), Ac10 (0 25 ml) and 5 6 ml of a solutron 
of tert-butyl chromate m CC& (prepared as follows- 1.36 g CrOs were drssolved 1114 ml tert-butyl alcohol at 
0” and diluted wrth 12 ml CCL. then washed well with Hz0 and dned over NaaSO,‘). Stnrmg was contmued 
for 11 hr at 65”, the nuxture cooled to 20”, and the excess of tert-butyl chromate reduced by addmg durmg 
1 hr a 10% aqueous solution of oxahc acrd (10 ml) m small portrons The reactron rmxture was poured mto 
water (200 ml) and extracted wrth CHCls After washmg the orgamc layer 3 tunes with Hz0 and drymg over 
Na2S04, the solvent was evaporated and the residue (460 mg) chromatographed Eluuon wrth benxene+EtOAc 
(9: 1) yrelded, besrdes startmg matenal(360 mg), IIIb (76 mg) whose 1.r spectrum was sugenmposable wrth 
that of the acetate of our compound Sapomficauon wrth 1% methanohc KOH gave 7-ketotasmugenm 
(HIa), m p 25%254”, [a]u-1360 (cone 0 13O’h Found. C, 73 08; H, 8 73. Calc. for C1,H3s01. C, 73 27, H, 
8 65 % &,.= 237 nm, c 10800 1.r spectrum supenmposable wrth that of our compound. 

7-Ketodrosgenm Acetate (ZVb) from DIosgenm Acetate (IZ) 

II (350 rng) was treated as mentroned above Chromatography of the resrdue obtamed, on elutron with 
benzene-EtOAc (93 7) yielded, besides startmg matenal (110 mg), IVb (95 mg), mp 197-198” (from 
MeOH), [alo-175’ (cone 0 IlOo%). Found. C, 74 19; H, 9 12 Calc for C2J&01* C, 7491; H, 8 99% 
L,.., 234 nm, z 16000.1.r spectrum supenmposable wrth that of the acetate of our compound Sapom6catron 
wrth 1% methanohc KOH gave 7-ketodrosgemn (IVa), m p. 2%221”, [a]u-169’ (cont. 0 100°%). Found. C, 
75 41, H, 9 47 Calc for C&H*004 C, 75 66, H, 9.41% I r. spectrum superrmposable wrth that of our corn 
pound 
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Dehyaktwn of the J-Monoacetate (Vb) of 25S-Hya9oxytMuugsnu 

POC& (O-06 ml) was added at 0” to a solution of Vb (40 mg) 111 pyrrdme (1 ml) and the nuxture left at 
room temp for 30 mm and afterwards at 65” for 2 hr. It was then poured mto water, extra&dwithetherand 
successwely washed with 2N HISOA, HzO, saturated aqueous NaHCOs and H,O. After drymg over Na2SOd 
and evaporatmg the solvent, the syrupy residue (38 mg) was chromatographed Eluuon wrth benmne-EtOAc 
(93 : 7) yielded first VI (15 mg), m p 208-210”, [a]n-l270 (cont. 098 “%), v$$% 3070,3030,2830,2740,1680, 
830 cm-l (unsaturation), NMR. 3.93 (lH, s, H-C&, 8.43 (3H, s, Me&; and afterwards VII (11 mg), m,p. 
212215”. [~]~103~ (cone 0 1200%), e& 3030, 2730, 1670, 830 cm-i (unsaturatmn), NMR: 464 @-I, m, 
H-C& H-Q, 8.38 (3H, s, Me&. 

Hydrogenatwn of VI and VII 

A soluuon of VI (15 mg) m absolute EtOH (15 ml) wrth PtOa (8 mg) was hydrogenated for 90 mm. After 
fhtermg off the catalyst and evaporatmg the solvent a mrxture of Ib and VIII (14 mg) was obtained, YE”,: 985, 
920,900 cm-’ (spuostan ring),, the absorptron at 900 bemg shghtiy weaker than that at 9u) cm-l, thus mdr- 
catmg that the hydrogenated product must be a mixture of the 25s and 25R isomers 

VII (11 mg) was treated as described above, yreldmg a nuxture of Ib and VIII (10 mg) whose i.r. spectrum 
was supenmposable wrth that of the hydrogenatton product of VI 

T-e& (Ia) from the Matwe of Ib + VIII 

The mixture of Ib + VIJI (23 mg) 111 absolute EtOH (40 ml) and cont. HCI (15 ml) was re8uxed in Nz for 
70 hr, whereupon rt was poured mto water and extracted with CHC&. The extract was successrvely washed 
with H,O, saturated aq. NaHCOJ, and HtO, drred over Na#O*, and the solvent evaporated. LTupmato- 
graphy of the syrupy residue (20 mg), elutmg with CHCis-acetone (95.5) pelded Ia, m.p 189-192”. Acetyla- 
uon of Ia gave tamusgenm acetate (Ib), m p. 211-216” (from MeOH), [t&-78” (cont. 0.110%). Found: C, 
74.32; H, 9 20. Calc. for Casl&O~ : C, 74 01; H, 8 99 %. I r. spectra of Ia and Ib superimposable wrth those 
of authenuc samples of tamusgenm and its acetate. 

25S-Hydoxytamusgenin (Vu) from Afurrgemn (IXa) 

IXa (20 mg) in 4% ethanohc HCl(50 ml) was left at room temp. for 3 hr, upon which it was poured into 
water and extracted with CHCla The orgatuc layer was washed with HaO, ddute aq. NaHCQ and HtO, 
dried over Na2S04 and concentrated. The crystaihne product (20 mg), after punfszatton on a dry column 
eluting with benzene-EtOAc (1 1). yrelded Va (16 mg) which was rdentnki by comparison with an authenbc 
sample (TLC, i r. spectrum) 
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