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Summary : Gymnemic acid I , II , III and IV have been isolated from hot water extract of 

leaves of Sy mnema svlvestre R. Br. as antisweet principles. The whole structures uere 

determined by chemical and spectroscopic means. 

Gur-ma (an Indian word meaning sugar destroying), being the leaves of -ma sylvestre 

R. Br. (Asclepiadaceae), one of the traditional medicines used in India as stomachic, diuretic, 

cough remedy, etc. are well known to have a specific feature of temporarily2 destroying the 

taste of sweetness. Subsequently, the antiviral effect3 and strong reducing effect on blood 

sugar concentration2*4 were found in gymnemic acid (mixturej5 which was isolated as an 

antisweet principle. However, its chemical structure has not yet become clear3g6 

Therefore, we started to isolate gyrnemic acid and elucidate the structure. 

Hot water extract of the dry leaves (1.5 kg) of C. svlvestre R. Br. followed by treatment 

with Amberlite XAD-2 column chromatography gave a saponin fraction. Repeated separation of 

saponin fraction by reversed-phase and ordinary-phase SiO2 column chromatography furnished 

four new antisweet principles, gymnemic acid I (1, 100 as). II (2, 240 mg), III (3, 40 mg), 

IV (4, 70 ag>. 

Nild acid hydrolysis of fi furnished glucuronic acid (glcUA) and gymnenagenin (a’, 

mp 313-314*C, [a]D + 53.5”(c 1.8. ReGR), C3OH6006 [PABIIS B/Z 53OCW+Na*H)+l. Alkaline 

hydrolysis of u furnished prosapagenin (a), mp 230-231’C, IalD + 8.4’ (c 1.8, NeOH), 

c36R58012 [FAENS m/z 728@+2Na)+l, which, on acid hydrolysis, provided h. and glcUA. 

By comparing the l3 - C NNR spectrum of 5 uith that of 6 a glYcosYlation shift8 of 

+ 8.2 ppm was observed at C3. disclosing the site of glycosylation in I. Hence h is 3-0-8-D- 
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glucuronopyranosyl gymmxagenins. 

Gyxneaic acid II (a, DP 212-213’C. [a]~ + 36.3’ (C 1.5, NeOH), possessed the molecular 

formula c43H68U14. lli-NNR spectrum of i! suggested that 2. was coxposed of one mol each of 6, 

acetic acid, t-xetbylbutyric acidlo and glcUA. Acetic acid and 2-¤ethylbutyric acid obtained 

by mild alkaline hydrolysis of t were identified as their p-nitrobenzyl esters. [HPLC. YHAC- 

Pack c8. S#, 15 CR, 60% ReOH). The absolute configuration of 2-•ethylbutyric acid was deter- 

mined as S by optical rotation ([aID + 16.3’(c 0.3. 50% ReOH). Lit.[alD +19.2’(c 1.0. EtOH).11 

By comparison of f with that of 5 in both lH- and 13C-NNR spectra. two acylation shifts 

were observed at the C2l (position)[+ 0.79 ppr(Zl-H). + 1.0 pp~(C-2l)l and the C28(position) 

[+ 0.28 and 0.52 ppx(28-H2). t3.7 ppr(C-28)l12. Therefore, in Z the O-21 and O-28 of 5 should 

be acylated. Long rang selective proton decoupling (L8PD)13 experiment revealed that 21-H 

(8 5.68) bad coupled to C-l”(6 176.6) and 28-H2(6 4.61 and 5.02) bad coupled to C-l”’ 

(6 170.9). establishing the existence of 2-nethylbutyloyl at the C2l(position) and acetyl at 

the C28(position). We structure of 2 is thus 3-II-8-D-glucuronopyranosyl-21-[U(t)-2-xetbyl- 

butyloyll-28-O-acetyl gymnexagenin. 

‘H-NRR Sp9CtrUE Of L, C4$,&,lQ, Bp 211-212’. [a]D + 36.1’ (c 2.4, b'%),SUW3Sted 

that 1 was composed of ens ~01 each 6. acetic acid, tiglic acid and glcUA. Acetic acid 

and tiglic acid were converted to p-nitrobenzyl esters as in 2 and identified using HPLC. 

Comparison of the lH- and 13C-NNR spectrum of 1 with those of 5 disclosed C2l[+ 0.89 PP~ 

(21-H). t 1.7 ppx(C-21)l and the C28I + 0.34 and + 0.56 PP~CZ~-H$, + 4.0 pp~(C-28)1 as 

acylation sites in the former. The LSPD experiment showed the presence of tigloyl at the 621 

(position) and acetyl at the C28cposition). The structure of A is thus 3-O-B-D-glucurono- 

@TJAO 

Rl R2 R 

1 tigloyl acetyl 5 glcLJA 
2 2-methylbutyloyl acetyl 6 H 
3 2-methylbutyloyl H 

4 tigloyl H 



1105 

Table I. 'H-NMR data for l-6 (C5DgN/D20, Me4Si=O) 

H-16 H-21 H-22 Hz-23 H2-28 Aoyl moieties Anomeric 
E 

1 5.14dd 5.78d 4.59d 3.71,4.37d 4.65,5.08d 1.64d,1.91s,7.07q 5.29d 
J=11.5,5.0 J=10.5 J=10.5 J=10.5 J=ll.O J=6.5 Jz6.5 J=7.5 

2 5.10dd 5.68d 4.54d 3.70,4.36d 4.61,5.02d 
J=lO.D,5.0 J=10.5 J=10.5 J=ll.O J=ll.O 

3 5.09dd 5.70d 4.94d 3.71,4.35d 4.06,4.67d 
J=10.5,5.0 Jz1O.S J=10.5 J=ll.O J=10.5 

4 5.12dd 
5=11.5,5.0 

5 5.07dd 
J=11.0,5.0 

6 5.08dd 
J=11.5,5.0 

5.796 
J=lO.5 

4.89d 
J=10.5 

4.90d 
J=10.5 

5.03d 3.71,4.35d 
J=10.5 J=lO.O 

4.07d 3.71,4.37d 
J=10.5 Jz11.0 

4.086 3.72,4.18d 
J=10.5 Jz10.5 

4.08,4.70d 1.64d,l.SOs,?.08q 5.27d 
J=lO.O J=7.5 5~7.5 J=8,0 

4.09,4.74d 5.28d 
J=10.5 J=8.0 

4.12,4.75d 
J=10.5 

0.98t,1.26d,1.54q 
J=7.0 J=7.0 5=7.0 

2.59sex,1.979 
J=7.0 

0.99t,l.27d,1.54q 
J=?.O J=?.O 5~7.0 

2.58q 
J=7.0 

Table II, 13C-NMR data for l-6 (CgDgN, Me4Si=O) 

1 2 3 4 .5 6 

Aglycone C-2 
moiety C-3 

c-4 
c-15 
C-16 
c-17 
c-20 
c-21 
c-22 
C-23 
C-24 
C-28 

3-O-B -D- C-l' 106.3 106.3 106.3 106.3 106.2 
Glucurono- C-2' 75.5 75.5 75.5 75.5 75.5 
pyranosyl C-3' 78.1 78.1 78.1 78.1 78.2 

moiety C-4' 73.5 73.4 73.5 73.5 73.8 
C-5' 77.8 78.0 77.9 77.9 77.9 
C-6' 173.1 172.9 172.9 172.9 173.0 

Tigloyl or C-l" 
X-methyl- C-2" 

168.5 176.6 176.6 168.3 
129.7 42.1 42.1 129.7 
137.3 27.3 27.3 136.6 
12.7 12.1 12.1 12.5 
14.6 17.2 17.2 14.3 

butyloyl C-3" 
moiety C-4" 

C-5" 

26.3 26.1 
82.3 81.9 
43.7 

13.9 

43.5 

13.6 

36.4 36.4 
67.7 

62.6 

67.5 

62.3 

45.9 45.6 
36.9 36.4 
79.1 78.4 
71.7 71.4 
64.4 64.3 

Acetyl C-l"' 171.4 170.9 
moiety C-2"' 21.1 20.7 

26.1 

13.6 

26.1 

13.7 

81.9 81.9 
43.5 

58.1 

43.5 

58.2 

36.4 36.3 
68.0 68.1 
47.1 47.2 
36.5 36.8 
79.1 79.7 
71.2 71.3 
64.4 64.4 

26.1 
82.0 
43.6 
35.8 
68.4 
46.6 
36.7 
77.4 
73.5 
64.4 
13.7 
58.6 

27.7 
73.8 
42.9 
36.0 
67.8 
46.6 
36.8 
77.3 
73.3 
68.3 
13.1 
58.6 

tigloyl 

5" 
1" FH 

-Fj--yyzcq93 
0 

5.274 
J=8.0 

5.27d 
J=8.0 

l-methylbutyloyl 
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pyranosyl-21-O-tigloyl-28-0-acetyl gymneragenin. 

Using a similar strategy, the structures of 3. n P 218-219’C. [a]D + 7.6’ (c 2.9, HeOH) 

and of 4. HP 220-221’C, [a]~ + 8.8’ (c 5.4. MeOH) have been assigned. A 0.5 ml4 each of gymneuic 

acid I, II and 1 DN each of gywneric acid III, IV solution led to a complete suppression of 

sweetness induced by 0.4 nM sucrose. In general, we have found the antisweet activity of these 

saponins decreases with the decreasing number of acyl groups. 5 and 6 were not active at all. 
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