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Abstract-Four new trtterpenotd glycosides, corchorusins C,, D,, D, and D, isolated from the aerial parts of 
Cm-chorus acutangulus were respectively identified as saikogenin C, 3-O-/?-D-galactopyranoside, saikogenin B, 3-O-/?- 
D-glucopyranosyl (l-+2)-fi-D-galactopyranoside, longrspmogenin, 3-O-B-D-glUCOpyranoSyl (1 -d)-B-D-gahCtOpy- 

ranostde and satkogenin C, 3-O-B-D-glucopyranosyl (1+2)-p-D-galactopyranoside (6) based on their spectroscopic 
properties and some chemical transformattons. 

INTRODUCTION 

In a previous communicatton [ 11, we reported the isola- 
tion and structural eluctdation of four new trtterpenotd 
glycosides, corchorusms A-D obtained from the leaves of 
Corchorus acutangulus. The close similarity in structure 
of these corchorusins with the satkosaponins isolated so 
far only from the medicinally important Bupleurm sp 
[2-4] (Umbelhferae) of Japan, China and Korea pro- 
mpted us to investigate further for the other saponin 
constituents of the leaves. We have been successful in 
isolating a further four new saikosaponm-like trnerpen- 
oid glycostdes. This paper reports the isolatton and struc- 
ture elucidation of these btologically important saponms. 

RESULTS AND DISCUSSION 

The n-BuOH soluble fraction of the methanohc extract 
of the leaves of C. acutangulus on chromatographtc 
purtficatton followed by systematic HPLC separation led 
to the tsolation of four more new trtterpenotd glycostdes 
which we have called corchorusms C,, D,-D,. 

Corchorusin C, (1) on acid hydrolyses yielded a genin 
(2), and a sugar constituent, tdenttfied by PC and GC as 
D-galactose by comparison with an authentic sample. 
The genin (2) exhibited three UV maxima charactertstic 
of a heteroannular dtene. It was tdenttfied as saikogenin 
C by comparison with an authentic sample [S]. That 
saikogemn C (2) 1s the genuine aglycone of the saponin (1) 
was ascertained by “%NMR spectral data of the latter 
(Table 1) which shows the charactertsttc signals asstgn- 
able to the carbons of the compound (2). The permethyl- 
ate (3) obtained by treatment of compound (1) with 
sodmm hydride-methyl iodide m hexamethylphosphor- 
amide (HMPA) exhibited in its ‘HNMR spectrum a 
signal at 64.24 (lH, d, J = 7 Hz) assignable to the H-l of 
galactose mdicatmg the /I-configuration (4C, conform- 
atton) at the anomeric centre of the sugar. The anomeric 
configuration was further supported by the apphcatron of 
Klyne’s rule [6] of molecular rotation. The permethylate 
(3) on hydrolysis led to the formatton of 2,3,4,6-tetra-O- 
methyl-D-galactose and 16,28-di-0-methyl-satkogenm C 
(4) whose acetate (5) showed in its ‘H NMR spectrum a 
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slgnal at 64 82 (lH, dd, J= 10.5 and 6 Hz) assignable to 
the C-3 proton gemmal to the AcO group Thus, the 
attachment of galactose m corchorusm C, was demon- 
strated The 13CNMR data of compound (1) (Table 1) 
also supported Its structure as saikogenm c3-0-/%D- 

galactopyranoslde (1). 
Corchorusm D, (8) displayed an UV absorption 

maximum at 280 nm characteristic of a homoannular 
dlene system. On hydrolysis It yielded D-glucose and D- 

galactose (Identified by GC of their aldltol acetates and 
comparison with authentic samples) and a gemn which 
was eventually characterlsed as salkogenin B (9) by com- -- 
parlson ofits mp, LclJn and ‘-HNMR data with those of- 

an authentic sample [7]. The sequence of the two hexoses 
m compound (8) was deduced by the generation of the 
prosapogenm (10) by partial hydrolysis, which on acid 
hydrolysis liberated the aglycone (9) and the only sugar 
constituent, Identified as D-galactose. Consequently, it 
was demonstrated that galactose 1s directly hnked to 
salkogemn B (91, and that glucose IS present as the 
termmal sugar. Moreover, the permethylate (11) on acid 
hydrolysis yielded 2,3,4,6-tctra-O-methyl-D-glucose and 
3,4,6-tn-0-methyl-o-galactose as sugar constituents, and 
16,28-dl-O-methyl salkogenm B (12). The acetate (13) of 
compound (12) showed m Its ‘H NMR spectrum a char- 
acteristlc slgnai mdicatmg the presence of an acetoxy 

Table 1 “CNMR chemical shifts 6, (LO 1) of salkogenm C (2), wkogemn B (9), 
longlsplnogenln (IQ corchorusm C, (1). corchorusm D, (8), corchorusm D, (14) and 

corchorusm D, (6) measured m pyrldme 

Carbon (2) (1) (9) (8) (15) (14) (6) 

1 
2 
3 
4 

5 
6 

7 

8 
9 

10 

11 
12 
13 
14 

15 

16 
17 

18 

19 
20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Gal- 1 
Gal-2 

Gal-3 

Gal-4 

Gal-5 

Gal-6 

Glc-1 

Glc-2 
Glc-3 

Glc-4 

Glc-5 

Glc-6 

37 8 

28 0 

78 5 

397 

556 
18 9 

330 

402 
54 5 

370 

127 1 

125.8 

1366 
444 

35 1 

76 3 
444 

1334 

38 7 

326 
35 3 

302 

27 8 
159 

18 3 

172 

22 1 

640 

250 

32 3 

384 

26 5 
890 

39 6 

554 

185 

327 

403 

544 

367 

1270 

1257 

1365 

44 3” 

352 

76 2 
44 4” 

133 3 

39 5 

32 3 

349 

29 9 

274 
160 

182 

17 1 

220 

63 9 

248 

32 2 

105 7 
72 7 

749 

69 7 

760 

61 9 

37 8 

28 7 
77 8 

39 6 

51 8 

18.6 

326 
43 Ia 

1549 

390 

116 1 

1212 

1453 

43 2” 

36 1 

669 
406 

426 

470 

310 

34 1 

262 

28 8 
166 

21 Ob 

21 3b 

25 5 

694 

33 2 

240 

37 7 

27 1 

88 9 

39 7 
520 

184 

33.2 
43 2” 

1549 

384 

1160 

1212 

145 3 

42 9” 

36 0 

67 1 
40 5 
42 3 

47 1 

310 

342 

26 1 

28 4 
168 

21 Ob 

214h 

254 

69 6 

332 

24 2 

105 5’ 
81 4 
71 8 

69 8 

76 5 

62 Id 

105 1’ 

75 2 
779 

718 

776 

62 8d 

38 8 

26 8 

78 8 

38 9 

55 2 

18 3 

32 6 

39 8” 
469 

370 

23 5 

1223 

143 2 

43 7 

360 

67 5 
40 2” 

44 7 

469 

30 7 

338 

262 

280 
160 

156 

167 

26 8 

70 8 

330 

23 9 

39 5 38 4 
26 3 264 
890 890 

389 39 6 
559 55 5 
184 185 

33.3 32 6 
40 la 404 
47 2 543 

367 366 

24 1 1270 

1226 125.8 

143 8 1364 

43 9 443 

36 6 35 2 
669 76 1 
39 5” 443 

446 1333 

47 2 396 
309 322 

33 5 34 8 
26.3 29 8 

28 1 27 3 
165 162 

156 182 

169 170 

270 220 
69 8 63 9 

330 249 
23.8 322 

105 4b 105 6 
81 1 81.4 
71 7 717 

69 8 69 9 
764 764 
62 0’ 62 lb 

105 Ob 105 1” 
75 1 75 1 
77 8 77 8 
71 7 71 7 

77 5 77 6 

62 I’ 62 8” 

“-“Signals may be interchanged wrthm each verncal column 
Gal =Galactose, Glc=Glucose 
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function at C-3. Consequently, the linkages of the two 
sugar units could be demonstrated. The B-linkages (4C, 
conformation) of the two anomeric protons were evident 
from the ‘HNMR spectrum of compound (11). The 
’ % NMR spectrum of corchorusin D, (8) (Table 1) is in 
agreement with the structure shown. The signal aswgn- 
ments of compound (8) were made by comparison of the 
‘%NMR data of the aglycone [2] (9) and the methyl 
sugars [S] using known chemical shift rules [9] and 
glycosylation shifts [ 10, 111. Thus, corchorusm D, was 
shown to be saikogenin B 3-O-j?-D-glucopyranosyl 
(1+2)-/I-D-galactopyranoside (8). 

Corchorusm D, (14) was transparent in its UV spect- 
rum above 205 nm and on acid hydrolysis it liberated D- 
glucose and D-gahCtOSC as sugar constituents, and lon- 
gispinogenm (15) as the aglycone, identified by direct 
comparison with an authentic sample [7, 121. Its 
’ 3C NMR spectrum (Table 1) strongly suggested that the 
structure of tts carbohydrate motety is similar to that of 
corchorusm D, (8) and the complete structure of this 
saponin as shown was ascertained by generation of the 
prosapogenin (16), charactertsed as corchorusin A [1] by 
direct comparison and preparation of the permethylate 
(17) followed by hydrolysis and identification of the 
partially methylated sugars and the genm (18). 

The UV spectrum of corchorusin D, (6) drsplayed the 
triple absorption maxima characteristic of heteroannular 
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diene and on acid hydrolysis tt afforded D-ghCOS2, D- 

galactose as sugars and saikogenin C (2) as the aglycone 
Its structure as saikogenm C3-O-j%D-glucopyranosyl 
(1+2)-/I-D-galactopyranoside (6) was established by the 
study of its 13CNMR data (Table 1) and also by the 
preparation of its permethylate (7) followed by hydrolysis 
and identification of the partially methylated sugars. 

It is noteworthy that saikosapomns containing satko- 
genms as aglycones and different combmations of fucose, 
glucose and rhamnose have been reported so far only 
from various medicinally used Bupleurum species (Um- 
belliferae) occurring m Japan, China and Korea [ 131. 
Some of the saikosapomns have been reported to have 
antiviral [ 141, antnnflammatory [ 153, haemolytic [ 161 
and plasma-cholesterol lowering [ 171 activity. C. acutan- 

gulus growing wild in India appears to be the only 
alternative plant of different genus and family so far 
which contams saikosaponms-like compounds. The 
activity profile of the corchorusms seems to be very 
interesting in view of their structural stmilarity with the 
saikosaponms. 

EXPERIMENTAL 

Mps uncorr TLC was carried out on sihca gel 60 HFZ5+ 
(Merck) with the following solvent systems (A) 
benzene-CHCl,-EtOAc (1:2 2), (B) H,O-CHCl, (1 30) and 
then MeOH was added until the soln became clear PC for 
sugars was performed on Whatman No 1 with solvent system 
(C): n-BuOH-pyndme-H,O (6 4.3), other solvent systems are 
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detaded m the text A satd soln of amhne oxalate m H,O was 

used as vlsuahzatlon agent. CC was carried out on the following 

columns (I) 3% ECNSS-M at 190”‘for aldltol acetates and (II) 

OV-225 at 195” for partially methylated aldltol acetates IR 

spectra were recorded m NUJOI mulls ‘H NMR spectra were 

recorded at 100 MHz m CDCI, or C,D,N solns 13CNMR 

spectra were recorded on the same instrument operating at 25 

MHz usmg CDCl, or C,D,N solns with TMS as mt standard 

HPLC analysis was done with a Spherlsorb S-IO-ODS reversed 

phase column (25 cm length, td 10 mm) with a RI detector 

Petrol refers to the fraction borlmg m the range 60-80” 

Isolation of sapomns Air-dried powdered aerial parts of C 
acutangulus Lam (1.3 kg) was successively extracted with petrol 

CHCI, and MeOH The MeOH extract was partitioned be- 

tween n-BuOH and H,O The orgamc layer was coned to 

dryness under red pres to give a residue (36 g) which was 

chromatographed on slhca gel (800 g) Gradlent elutlon was 

effected with CHCI, followed by CHCl,-MeOH mlxts Frac- 

tlons (250ml each) were monitored by TLC Early fractions 

eluted with CHCI,-MeOH (9 1) and (17 3) yielded previously 

reported [l] corchorusms A, B and C and the fractions eluted 

with CHCI,-MeOH (87 13) and (4 1) were collected and sub- 

jected to HPLC sepn on a reversed-phase Spherlsorb S-lo-ODS 

column with MeOH-H,O (3 1) and (7 3) Thus, corchorusm C, 

(0 16 g) D (0 25 g). D, (0 21 g), D, (0 17 g) and D, (0 23 g) were 

isolated of which the structure elucldatlon of corchorusm D has 

already been reported [l] 
Corchorusm C, (1) Crystallized from CHCl,-MeOH as ml- 

cro-needles, mp 253-255”, [alo -45” (MeOH, c 0 25) (Found C, 

69 9, H, 9 50 C H 0 requires C, 69 97, H, 945%) 36 58 8 
Hydrolysis of corchorusm C, (1) 1 (80 mg) on hydrolysis with 

2 M HCl m aq MeOH (15 ml) at 100’ for 5 hr followed by usual 

work-up ytelded salkogemn C (2) (30 mg), mp 291.-293”, [alo 

-46’ (c 0 35 m pyrldme) (ht [S] mp 291-294 ‘, [a& -45 8’) 

‘H NMR data comparable with authentic sample. The filtrate 

from the hydrolysate was neutralized with Ag,CO,, filtered and 

a portion of the filtrate coned under red pres and tested for 

sugars by PC using n-BuOH-pyrldlne-H,O (6 4 3) Only one 

spot correspondmg to D-galactose was obtamed The other 
portion of the filtrate was reduced with NaBH, and worked-up 

m the usual way The residue was acetylated wtth 

Ac,O-pyndme (1 1) at loo” for 1 hr, dried rn uacuo, purified by 
chromatography over sihca gel and subjected to CC analysis on 

column (I) A single peak, correspondmg to u-galactltol acetate, 

was obtained 

Permethylatron ofcorchortsm C, (1) and hydrolysly A soln of 1 
(80 mg) m HMPA (10 ml) was treated with NaH (400 mg) and 

MeI (10 ml) at room temp for 3 hr After work-up as usual the 

residue was purified by chromatography to yield the permethyl- 

ate (3) (68 mg) as a colourless powder, IR (no hydroxy absorp- 

tlon), ‘H NMR (CD&) 60 77 (3H, F), 0 Xl (3H, s) 0 8X (3H, s), 

094 (3H, F), 101 (3H, s) 105 (3H, s), 120 (3H, s) (together 7 

x Me), 3 25, 3 32, 3 45, 3 48, 3 55, 3 62 (together 6 x OMe), 3 84 

(1H,d,5=7Hz,28-H),40(1H,d,5=7Hz,28-H’)428(1H,d,J 

=75Hz,l-Hofgalactose),55X(lH,d,J=11Hz)and640(1H, 

dd, J = I1 and 2 Hz, 1 l-H, 12-H) The permethylate (3) (25 mg) 
was hydrolysed with 2 M HCI m aq MeOH (10 ml) for 3 hr The 
reaction mlxt was cooled, evapd to dryness m uacuo, dd with 

H,O and filtered The filtrate was neutralized with Ag,CO, and 

filtered The filtrate was coned, reduced with NaBH, and work- 

ed-up m the usual manner The residue was acetylated with 

Ac,O-pyrldme (1 1) at 100” for 1 hr, dried rn tacuo and sub- 

jected to CC analysis usmg column (II) Only one peak was 
detected and this was identified as 2,3$,6-tetra-O-methyl-D- 

galactltol dlacetate by comparison with an authenttc sample 
The residue on chromatographlc purdicatlon yielded 16,2X-d]- 

0-methylsalkogemn C (4) (10 mg), mp 137-139’) [ml” -45’ 

(CHCI,, c 0 5), (lit [1X] mp 13X-140”, [u&, -44’) 
Corchorusm D, (8) Crystallized from MeOH as needles, mp 

234236” (dec), [r]o + 176” (MeOH, c 0 19), UV A::$ 280 nm 

(eX100) (Found C, 64 5, H, 8 8 C,iH,,O,, requires C. 64 59, H, 

8 78%) 
Hydrolysis of corchorusm D, (8) 8 (80 mg) was hydrolysed 

with 2 M HCI m aq MeOH (10 ml) and worked-up as usual to 

yield o-galactose and D-glucose (Identified by CC comparison of 

aldltol acetates with authentic samples) as sugar components 

and salkogemn B (9) (22 mg), mp 26X-269”, [3&+27X“ (MeOH, 

c 0 92), (ht 171, 267-269’, [aID + 285 5”) 
Permethylatlon ofcorchorusm D, (8) and hydrolysis Permeth- 

ylatlon of 8 (90 mg) was done as described for corchorusm C, to 

give the permethylate (11) as a colourless powder (X2 mg), mp 

102p105’, ‘H NMR (CDCI,) 60 84(3H. s), 0 XX (3H, s) 0 96 (3H, 

s), 1 OX (6H, s), 1 16 (3H, T). 1 2X (3H, s) (together 7 x Me), 3 2X 

(3H, Y), 3 36 (3H, s), 3 40 (3H, s), 3 42 (3H. s), 3 52 (6H, r), 3 56 (6H, 

s). 3 64 (3H, s) (together 9 x OMe), 3 XX (IH. d, J-X Hz 2X-H). 
402 (lH, d, 5=X Hz. 2X-H’), 428 (lH, il. .I=7 Hz, 1-H of 

galactose unit), 4 72 (lH, d, /=7 Hz, 1-H of glucose umt) and 

5 60 (2H, s, 1 l-H, 12-H) The permethylate (11) (50 mg) was 

hydrolysed m refluxmg 2 M HCI m aq MeOH (15 ml) for 3 hr 
The carbohydrate and a&cone fractions were worked-up as 

described for compound (3) above The peaks corresponding to 

3,4,6-tri-O-methyl-D-gaiactttol triacetate and 2,3,4,6-tetrd-@ 

methyl-D-glucltol dlacetate were Identified by comparison with 
authentic samples The partially methyidted aglycone was puri- 

fied as usual to give 16,2X-dl-0-methylsalkogemn B (12) (I 5 mg), 

mp 135-137”. [a&, +272’ (CHCL,, c 081) (Found C, 79 2, H, 
10 8 C,,H,20, reqmres C. 79 2X. H, 10 XI %) The monoacetate 

(13) prepared m the usual manner shows mp 128~129”. [alo 

+263” (CHCI,, c 0 52), ‘H NMR (CDCI,) 64 X5 (lH, dd, J 
= 10 5 and 6 Hz, 3-H) (Found C, 776, H. 103 C H 0 W 54 4 
requnes C, 77 52, H, 10 33%) 

Prosapogenm (10) and srrrkoqenrn B (9) Corchorusm D, (8) 

(55 mg) was hydrolysed with 0 75 M H,SO, In EtOH (6 ml) at 

100” for 20 mm After usual worb-up the ppt was subjected to 
prep TLC (CHCI,-MeOH. 4 I) Thus, the partially hydrolysed 

prosapogemn (10) (5 mg) and salkogemn B (9) were Isolated m a 

pure state Compound (10) on crystalhzatlon from MeOH yreld- 

ed microneedles, mp 246-24X”. [x]o ~256’ (MeOH. c 065) 

(Found C. 69 8, H, 9 5 C,,HsBO, requires C. 69 87, H, 9 45%) 
On acid hydrolysis this proTapogenm liberated sdikogemn B (9) 

and D-galactose 

Corchoruxn D, (14), longt~prnogenm (15) and prosapogenrn 
(16) Compound (14) crystdihzed from MeOH as needles. mp 

222-224’, [&lo +24 8” (MeOH, c 0 25) (Found C, 64 5, H, 9 0 

C,,H,,O,, requires C, 64 42, H. 9 01%) On usual acid hydroly- 

SIS It afforded longlspmogenm (15) mp 220-221 , [r&, +67’, (ht 
171, mp 222-223’, [u&, +6X ‘). D-gahCtOSe and o-glucose Com- 

pound (14) on partial hydrolysis as described for (8) ylelded 

prosapogemn (16) ldentlcal m all respects with corchoruam A 

111 
Permethylate (17) and partially merkylated ay/Jcone (18) Com- 

pound (14) (75 mg) was permethylated as described for corchor- 
usm C, (1) The permethylate (17) was obtamed as a colourless 

powder (60 mg), mp 124~126”, IH NMR (CDCI,) fi0 82 (3H, s), 

090 (3H, s), 092 (6H, c), 098 (3H, c), 104 (3H, s), 120 (3H, s) 

(together 7 x Me), 3 2X (3H, F), 3 32 (3H. v), 3 33 (3H. s), 3 37 (3H. 

s), 3 48 (3H, s), 3 52 (3H, s), 3 56 (3H, .s), 3 5X (3H, s), 3 60 (3H, s) 

(together 9 x OMe), 4 24 (lH, d. J =7 Hz, 1-H of galactose), 4 70 

(lH, d, J= 7 Hz, 1-H of glucose) and 5 2X (lH, m, 12-H) On 

usual acid hydrolysis It afforded 3,4,6-tr+O-methyl-D-galactose, 

2,3,4,6-tetra-O-methyl-D-glucose ldentlfied ds described above 
and 16,2X-dl-O-methyl longlspmogemn [l] (18) 
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Corchorusm D, (6) and permethylate (7). Compound (6) crys- 

tallized from MeOH as micro-needles, mp 24&242”, [a]o - 19” 

(MeOH, c 0 32), i::F” 242 (E 22300), 251 (E 24600) and 261 nm 

(E 16400) (Found: C, 64 5, H, 8 8 C42Hs8013 reqmres C, 64 59, H, 
8 78%) Compound (6) (70 mg) on permethylatlon as described 

above afforded the permethylate’ (7) as colourless powder 
(55 mg), mp 120-122”; ‘H NMR (CDCI,): 60 76 (3H, s), 0 80 (3H, 

s) 0 88 (3H, $ Q 96 (3H, Z), 10 (3H, sh 1 Q4 (3H, sx 128 (3H, n) 

(together 7 x Me), 3.24 (3H, s), 3 32 (3H, s), 3 40 (6H, s), 3 46 (3H, 

s), 3 48 (3H, s), 3 54 (3H, s), 3 56 (3H, s), 3 62 (3H, s) (together 9 

xOMe),384(lH,d,5=8Hz,28-H),40(1H,d,5=8Hz,28-H’), 

428(1H,d,5=7Hz, I-Hofgalactose),472(1H,d,J=7Hz, 1-H 

ofglucose),S57(lH,d,J= 12Hz)and642(1H,dd,J=2,12Hz, 

1 I-H, 12-H) 
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