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Abstract-Two new furostanol glycoszdes, trzgofoenoszdes F and G, have been isolated as thezr methyl ethers from the 
methanohc extract of Trzgonellu foenum-graecum seeds (Legummosae) The structures of the orzgmal glycoszdes have 
been determmed as (2SR)-fizrost-S-en-3/?,22,26-trzol, 3-O-a-L-rbamnopyranosyl (l + 2)/i-D-ghwpyranOSyl (l + 6)/?-D- 
glucopyranoslde, 26-O+~glucopyranoszde and (25R)-furost-5en-3/3,22,26-tno1, 3-0-a-L-rhamnopyranosyl (14 2) 
[B-D-xylopyranosyl (1 + 4)]8-D-ghCOpymOSyl (l + 6)/I-D+copyranoszde, 26-O-j?-D-glucopyranoszde, reqctzvely 

INTRODUCIION 

Seeds of Trzgonella foenum-graecum are used m the 
zndzgenous system of medzcme [l] Due to zts dzosgenm 
content thzs plant has been conszdered as an alternative 
source of sterozds m place of Dzoscorea speczes The 
present mvestzgatzon was azmed at the study of the 
saponms of the seeds 

RESULTS AND DISCUSSION 

Seven furostanol glycoszdes which have been isolated 
from T foenum-graecum seeds were designated as 
Trzgofoenoszdes A, B, C, D, E, F and G However, we 
found that on TLC arzalysrs these furostanol glycoszdes 
appeared as a pazr comprzsmg of the hydroxy and 
methoxy compounds It has been observed prevzously that 
the furostanol glycoszdes when extracted wzth methanol 
undergo methylatzon yzeldmg a mzxture of 22-hydroxy 
and 22-methoxy denvatzves [2] In order to confirm that 
the 22-methoxy derzvatlve 1s a probable artefact, m a 
separate extractzon wzth pyrzdme [3] we found that the 
22-methoxy compounds were completely absent In 
the hght of the above observatzon we have designated the 
hydroxy furostanol glycoszdes as trzgofoenoszdes F and G 
and their methyl ethers as F-l and G-l, respectzvely 

The two trzgofoenoszdes F-l and G-l were isolated by 
droplet counter current chromatography from fraction 
(II) of the butanol extract Both compounds F-l and G-l 
showed strong absorptzon (3600-32OOcm-z) due to 
hydroxyl groups, but no absorptzon due to spzroketal 
functions m then IR spectra [4] and they gave posztzve 
tests wzth Ehrhch’s reagent Both compounds on hydroly- 
szs wzth almond eznulsm gave ~-glucose [5] and spzro- 
stanol glycoszdes zdentzfied by the TLC and IR The 
‘H NMR spectra of F-l and G-l exhzbzted a methoxy 
signal [6] which dzsappeared on refluxmg wzth acetone 
and water (7 3) mdlcatmg converston of a 22-methoxy 
group to a 22-hydroxy group 

*Part 6 m the senes “Plant Sapomns” For Part 5 see Smgh, 
S B , Thakur, R S and Schulten, H R (1982) Phytochemtstry 21, 
2079 

On hydrolyszs wzth 2 N HCl, both compounds (F-l, 
G-l) gave dzosgemn as a common aglycone, together wzth 
the monosaccharzdes, D-glucose and L-rhamnose (3 1) for 
F-l and D-ghme, D-xylose and L-rhamnose (3 1 1) for 
G-l 

Methylatzon of compound F-l by Hakomorz’s method 
[7] afforded the perznethylate, whzch on methanolyszs 
yielded methyl 2,3,4,6-tetra-O-methyl-D-glucopyranoszde, 
methyl 2,3,4-trz-O-methyl-D-glucopyranoszde, methyl 
3,4,6-tn-O-methyl-D-glucopyranoszde and methyl 2,3,4- 
tn-O-methyl+rhamnopyranoszde 

When compound F-l was treated wzth 0 05 M sodium 
metaperzodate solutzon no sugar was liberated, which 
indicated the absence of branching m the sugar cham This 
zs also supported by the methanolyszs result, as no 
dlmethyl sugar was obtained 

Based upon the above data, the new glycoszde F-l IS 
assigned the structure contammg a glucopyranose at C-26 
and a tnsaccharzde [L-rhamnopyranosyl (1 -) 2) D-ghzco- 
pyranosyl(1 --, 6) D-ghzcopyranoslde] at the C-3 posztlon 
of 22-O-methyl-furost-5-en-3@,22,26-trzoi 

The configuratzons at the anomerzc centres of glucose 
and rhamnose were revealed as fl and a, respectzvely, by 
application of Klyne’s rule [S] of molecular rotatzon The 
calculated and observed values for M(n) of F-l ( - 843 0, 
- 826 8) and G-l ( -952 0, - 933 7) were of the same 
order of magnitude The ‘H NMR spectrum of F-l 
displayed szgnals at 64 62 (lH, d, J = 7 Hz), 4 78 (lH, d, J 
= 72 Hz) and 595 (lH, br s), as ascrzbable to the 
anomenc proton of glucose (j?-linkage) and the anomerzc 
proton of rhamnose (a-h&age), respectzvely In addztzon, 
the j?configumtzon of the glucose residue at the C-26 
hydroxyl group of F-l and G-l was suggested by the 
results of enzymatzc hydrolyszs 

Accordmgly, the structure of F-l was elucidated as 
(25R)-22-0-methyl-furost-5-en-3/3,22,26-trzol, 3-0-a-L- 
rhamnopyranosyl(1 + 2) /3-D-ghzcopyranosyl (1 -P 6) fl- 
D-glucopyrmoszde, 26-0-B-D-glucopyranoszde (1) The 
naturally occurrmg trzgofoenoszde F IS therefore the 
corresponding 22-hydroxy compound 

On methylatzon by Hakomorz’s method G-l gave a 
permethylate, whzch on methanolyszs gave dzosgenzn and 
methyl 2,3,4,6-tetza-O-methyl+glucopyranoszde, methyl 
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OH 

1 R=H 

2 R =p-D- Xylopyranoslde 

HOH,C 

Ro&$ja’ - 

HO OH 

2,3,4-trl-0-methyl-D-glucopyranoslde, methyl 3,6&-O- 
methyl-D-glucopyranoside, methyl 2,3,4-tri-O-methyl-D- 
xylopyranoslde and methyl 2,3,4-@l-O-methyl-L- 
rhamnopyranoslde 

Compound G-l was treated with 0 05 M sodium meta- 
periodate solution and ~-glucose was liberated, which 
showed the presence of branching in the sugar chain at D- 

glucose, which was also supported by the presence of a dl- 
methyl-D-glucopyranoside 

The above observations and inspections of the anom- 
eric configurations of each monosaccharide established 
the structure of G-l as (25R)-22-O-methyl-furost-Sen- 
3j?,22,26-tnol, 3-O-c+L-rhamnopyranosyl (l + 2) [j-D- 
xylopyranosyl (1 + 4)] /?-D-glucopyranosyl (1 + 6) 8-D- 
glucopyranoslde, 26-0-fl-D-glucopyranoside (2) The na- 
turally occurrmg trlgofoenoslde IS therefore the corre- 
sponding 22-hydroxy compound 

EXPERIMENTAL 

Mps are uncorr TMS was used as an internal standard m 
DMSO-d6 for ‘H NMR (90 MHz) Chromatography was on 
slhca gel 60-120 mesh (BDH), Whatman No 1 paper The 
followmg solvents were employed Solvent a, CHCls-MeOH- 
H,O (65 40 12), solvent b, CHCls-MeOH-H,O (65 35 lo), 
solvent c, BuOH-pyndmeH20 (6 4 3), solvent d, n-hexane- 
EtOAc (2 3), solvent e, CsH6-Me&O (85 15), solvent f, 
BuOH-EtOH-H,O (5 1 4) On TLC (slhca gel) the glycosldes 
were detected by Ehrlch’s reagent, and by 10 y0 H,SO,, sugars 
and methylated denvatlves were located on PC (descending) by 
ammomacal AgNOs soln and amlme hydrogen phthalate GC of 
sugars, dual FID column 6’, 3 ‘A OV-17 Chromosorb-W, N, as a 
tamer gas Condltlon (1) temperature programmmg, uutlal hold 
at 125” for 4 mm and then programme at 10”/mm to a final temp 
of 265” Condltlon (2) same column, temperature programming, 
mltml hold 150” for 2 mm and then programme at lO”/mm to a 
final temp of 275” Droplet counter current separation was made 
on DCC-A apparatus by Tokyo Rlkakdcru, Tokyo (Japan), 300 
tubes were used The solvent system was CHCls-MeOH-H,O 
(7 13 8) m which the stationary phase consIsted of the upper 
layer, hence the apparatus was used m the descendmg mode 

A crude nuxture of furostanols was partitioned between H,O 
and EtOAc-BuOH (1 1) An upper part conastmg of five 
trlgofoenosldes A, B, C, D and E, designated as fraction I and a 
lower part conslstmg of trlgofoenosldes F and G designated as 
fraction II, were obtamed Fraction II was chromatographed by 
DCCC Crude fraction II (500 mg) was dissolved m 10 ml of 1 1 
mixture of both upper and lower phases and then InJected mto 
the sample column The flow rate was 5-8 ml/hr The eluants 
were collected m 5 ml fractions, momtored by TLC, with solvent 
system b After elutron of compound F-l (200 mg) and G-l 
(150 mg) the stationary phase contammg polar substances was 
recovered from the columns 

Trlgofoenoslde F-l An amorphous sohd from MeOH- 
Me&O, R, 0 34 (solvent system a), mp 256-258”, [a],, - 78 9” 
(pyndme), Ehrhch posltne [Found C, 57 7, H, 7 55, CsaHtJO1s 
requires C, 57 8, H, 7 97 % ] 

Trtgofoenosuie G-l An amorphous sohd from MeOH- 
Me&O, R, 0 27 (solvent system a), mp 270-274, [aID - 79 2” 
(pyndme), Ehrbch positive [Found C, 58 75, H, 7 5 Cs7H94027 
requires C, 57 6, H, 7 66 % ] 

C-22 hydroxy and C-22 methoxy derluatlves Compounds F-l 
and G-l (20 mg) were boded with Me,CO-H,O (7 3) for 14 hr 
On evaporation in vacua amorphous solids were obtained 
Analysis by ‘H NMR showed no methoxy signal Trlgofoenoslde 
F, R, 0 23, mp 233-236” and tngofoenoslde G, R, 0 18, mp 
275-278” were obtamed When compounds F and G (15 mg) were 
refluxed wth dry MeOH for 6 hr, F-l and G-l were regenerated 

Identlficatron ofsapogentn and sugars Compounds F-l (50 mg) 
and G-l (60 mg) m 2 N HCI (10 ml) were refluxed for 3 hr The 
preclpltates were collected by filtratron and punfied by re- 
crystalhzatlon from MeOH to afford colourless needles, mp 
206-208”, [aID - 129” (CHCI,), IR v= cm-’ 3600-3200 (OH), 
981,918,898,860 [mtenslty 9003 920, (25R)-splroketal] It was 
Identical with dlosgenm (mmp, co-TLC and superimposable IR) 

Each filtrate was neutrahzed with AgCOs and delomzed with 
Amberhte resm IR 120 (H)+ and 400 (OH)- and evaporated to 
dryness m vacua Each residue was examined by PC (system c), 
TLC (system b) and GLC usmg condltlon (1) Sugars were 
Identified as glucose, rhamnose and glucose, xylose, rhamnose for 
trlgofoenosldes F-l and G-l, respectively GLC of sugar samples 
as tnmethyl sdyl denvatlves, R, (mm) glucose (29 0,30 5), xylose 
(23 5, 25 6) and rhamnose (20 6, 21 5) 
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Quantltatlve determmatlon of sugars was carned out color- 
lmetrlcally [9] (phenol-H,SO,) and by GLC of the sllyl denvat- 
Ives, which showed that the proportlons of glucose and rhamnose 
for F-l and glucose, xylose and rhamnose for G-l, were 3 1 and 
3 1 1, respectively 

Enzymatac hydrolysis Compounds F-l and G-l (50 mg each) 
were dissolved m H,O, emulsm (almond) 10 ml, was added 
Mixtures were Incubated at 37” for 50 hr Solns were extracted 
with n-BuOH Extracts were coned and checked by TLC and IR 
The aq layer of each was evaporated to dryness m uacuo The 
residues were exammed by PC and only D-gb0Se was detected 
as the sugar present m each case 

Methylatron ofF-1 Compound F-l (75 mg) was methylated by 
the Hakomon method and worked up as usual The methylate 
was obtained as a brown residue Hydrolysis of the methylate 
with 3 % MeOH-HCl gave dlosgemn and methyl 2,3,4,6-tetra-O- 
methyl-D-glucopyranoslde, methyl 2,3,4-tn-O-methyl+gluco- 
pyranoslde, methyl 3,4,6-tn-O-methyl-D-glucopyranoslde and 
methyl 2,3,4-tn-O-methyl+rhamnopyranoslde identified by 
comparison with authentic samples by PC (solvent system f), 
TLC (solvent system d) and GLC using condltlon (2) 

Methylatlon ofG-1 Compound G-l (50 mg) was methylatedas 
m the case of F-l and the methylate was obtamed as brown 
residue which on methanolysls as described above, fumlshed 
methyl 2,3,4,6-tetra-O-methyl+glucopyranoside, methyl 2,3,4- 
tri-0-methyl-D-glucopyranoslde, methyl 3,6-dl-O-methyl-D- 
glucopyranoslde, methyl 2,3,4-tn-O-methyl-L-rhamnopyrano- 
side and methyl 2,3,4-tn-O-methyl+xylopyranoslde (ldentlfied 
by TLC, PC and GLC as m the case of F-l, with authentic 
samples), some of the methylated sugars were ldentdied by 
comparison wtth then R, and RR, and penodate oxldatlon 
results 

Partial hydrolyses Compounds F-l and G-l (30 mg each) were 
partially hydrolysed Hnth 0 1 N HCl and sugars hberated after 

0 5 hr, 1 hr and 2 hr were characterized The prosapogenm 
obtamed after 2 hr for both was separated, hydrolysed and only 
~glucose was found to be present m each case 

Per&ate treatment Compounds F-l and G-l (20 mg each) 
were treated with 005 N sodmm metapenodate soln (3 ml) 
Reactlon nurtures were kept m the darkfor 48 hr at room temp 
The mixtures were extracted with n-BuOH and the extracts were 
SubJected to PC (solvent system c) No sugar was detected from 
compound F-l, but compound G-l showed the presence of D 
glucose 
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