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Abstract—Twelve triterpene glycosides were isolated from the bark of Schefflera octophylla of Vietnamese origin.
Three of them were identified as asiaticoside, cauloside D and 3a-hydroxyurs-12-ene-23,28-dioic acid 28-0-a-L-
rhamnopyranosyl(1 —4)-B-D-glucopyranosyl(1 —6)-8-D-glucopyranoside. The structures of nine new glycosides were
elucidated by chemical and spectroscopic evidence. Including the known compounds, the 12 glycosides consisted of six
pairs of corresponding ursene and oleanene glycosides and all of them had the same triose moiety at the C-28 position.
The names scheffurosides A—F and scheffoleosides B—F were proposed for corresponding pairs of ursene and oleanene

glycosides, respectively.

INTRODUCTION

The South Asian plant, Schefflera octophylla (Lour.)
Harm is used as a folk remedy in Vietnam as a tonic, anti-
pyretic, anti-inflammatory and analgesic. Previous stud-
ies on the constituents of leaves of this plant revealed the
isolation of 10 lupane type triterpenes, all of which have a
28-COOH group [1-7]. From the bark of this plant, long
chain fatty acid esters of 3a-hydroxylup-20(29)-ene-
23,28-dioic acid and two ursane glycosides, asiaticoside
(1) and 3a-hydroxyurs-12-ene-23,28-dioic acid 28-0-a-L-
rhamnopyranosyl(1 —4)-$-D-glucopyranosyl(1 —6)-§-D-
glucopyranoside (7) [8, 9] were isolated.

In the present study, we describe the isolation and
characterization of nine new glycosides together with the
identification of known glycosides, 1, 6 and 7.

RESULTS AND DISCUSSION

From the MeOH extract of the bark of S. octophylla
followed by Diaion, silica gel chromatography and
HPLC, 12 compounds (1-12) were isolated.

Compound 1 (C,gH,50,,) was identified as asiatico-
side by comparison of 'HNMR and '*CNMR data
(Table 1) with those of the authentic compound isolated
from the same plant [9], as well as Centella asiatica
(Umbelliferae) [10].

*Author to whom correspondence should be addressed.

Compound 2 had the same molecular formula as 1. The
13CNMR data measured in pyridine-ds (Table 1) was
essentially the same as those of 1 for A-B rings and the
triose moiety. In the 'HNMR data, six singlet methyl
signals were observed, and an olefinic proton signal at
6542 (1H, broad s, H-12) and a signal $3.17 (1H, dd, J
=3.5 and 9.9 Hz, H-18) were characteristic for olean-12-
en-28-oic acid derivatives. On acid hydrolysis, glucose
and rhamnose were detected. The FAB-MS (negative)
spectra of 2 showed ions at m/z 957 [M—H] ", 811 [M
—Rha]~, 649 [M—Rha—Glc]™ and 487 (M—Rha
—Glc—Glc]™. When the 3C NMR spectrum of 2 was
compared with that of papyrioside L-IIc (oleanolic acid
28-0-a-L-rhamnopyranosyl(1 —4)-f-D-glucopyranosyl
(1 —6)-B-D-glucopyranoside) [ 11], all signals due to triose
carbons were essentially the same. Also, the 13CNMR
signals of C, D and E ring carbons of the aglycone moiety
were almost superimposable with those of 6 (see below).
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urs-12-ene R, R, R, R, Rs R R,
1 OH f-OH CH,0H CH, Glc¥Gle*Rha CH; H
12 OH BOH CH,0H CH, H CH, H
3 OH p-OH CHO  H, Gl*Gle'Rha  CH,; H
3a OH B-OH CHO CH, H CH, H
5 H B-O-Ara CH,OH CH, GlGlc!Rha  CH, H
7 H a-OH COOH  CH, Gl“Glc*Rha  CH, H
9 H  pOGlA2Gal’Gle CH, CH, Gl Gl'Rha  CH,; H
9p H B-O-GlcA? Gal’Gle CH, CH, H CH, H
11 OH pOH CH, CHOH GIfGle'Rha  CH, H
The corresponding olean-12-ene
2 OH pOH CHOH (H,;  GIGle’Rha  H  CH,
4 OH §-OH CHO  H; GlGle'Rna  H @,
6 H B-O-Ara CH,OH CH, GI’Glc*Rna H  CH,
s H o-OH COOH  (H, GIfGlc*Rha  H  CH,
10 H B-O-GlcA? Gal®Glc CH, CH, Gl’Gle’Rha  H  H,
12 OH B-OH CH, (H,0H GI¢°Gle'Rha H  CH,
13 OH B-OH CH, (H,OH H H (H,
Glc ; B-D-glucopyranosyl, Rha; a-L-thamnopyranosyl, Ara ; a-L-arabinopyranosy!]
Gal ; p-D-galactopyranosyl, GlcA ; B-D-glucuronopyranosyl
Table 1. *3CNMR spectral data of 1-12 (pyridine-d,, 100 MHz)
1 2 3 4 5 6 7 8 " 10+ 1 12
C-1 478 477 479 481 390 389 329 328 388 387 480 478
2 689 689 681 681 262 261 260 260 261 262 687 687
3 781 782 780 780 820 820 729 729 906 901 857 857
4 436 436 566 566 435 435 518 518 394 395 440 440
5 481 482 480 476 476 477 447 449 557 558 565 565
6 184 186 206 207 182 182 218 218 183 184 185 186
7 331 328 328 325 332 328 334 331 331 331 338 334
8§ 402 400 402 400 402 400 407 405 398 397 402 400
9 480 480 480 481 481 482 482 482 477 478 482 483
10 383 384 383 384 369 370 372 373 365 368 383 384
11 238 233 238 233 238 234 236 234 235 233 240 234
12 1260 1228 1257 1226 1261 1230 1260 1230 1261 129 1259 1227
13 1385 1442 1386 1442 1385 1441 1386 1443 1381 1440 1385 1442
14 425 422 426 422 425 422 427 423 423 420 425 421
15 287 282 286 282 288 283 287 283 285 282 287 282
16 245 240 246 239 246 239 246 238 244 237 246 242
17 484 470 484 470 484 470 484 471 485 470 484 471
18 532 416 532 417 533 417 533 417 530 416 532 417
19 393 462 393 462 394 462 393 462 392 462 394 462
20 390 307 390 30.8 39.1 30.8 39.1 30.7 394 30.6 39.1 308
21 308 340 308 340 308 340 308 340 305 339 308 340
2 368 325 368 325 369 326 368 326 366 324 369 326
23 664 665 2065 2065 645 646 1796 1796 279 281 242 242
24 143 143 107 107 137 136 182 182 166 168 657 657
25 176 175 173 172 164 162 162 160 155 155 176 175
26 178 176 174 175 178 176 180 179 174 174 176 174
27 237 260 238 261 238 260 236 260 236 260 238 261
28 1763 1765 1763 1765 1763 1765 1763 1766 1760 1758 1763 1765
29 173 331 177 331 174 331 173 331 172 331 174 331
30 213 237 213 237 213 237 212 237 212 236 213 237
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Table 1. Continued
1 2 3 4 5 6 7 8 9* 10* 11 12
28-0O-sugar
Gle-1 956 956 95.6 95.7 95.6 95.7 95.6 957 95.1 95.4 95.7 95.7
(inner) 2 739 739 740 740 74.0 74.0 73.7 73.8 744 744 73.8 739
3 779 780 771 771 78.0 78.1 719 78.0 712 779 78.0 78.1
4 709 708 71.0 70.8 71.0 70.9 71.0 70.9 70.1 70.4 71.0 70.9
5 711 711 712 712 712 772 77.1 772 77.1 771 772 712
6 693 692 69.4 69.2 69.5 69.2 694 69.2 69.0 69.0 69.5 69.3
Gle- 1 1048 1048 1050 1049 1050 1049 1050 1049 1050 1059 1050 1049
(middle) 2 753 753 75.3 75.3 754 754 753 753 739 74.8 754 754
3 764 1765 76.5 76.5 76.6 76.6 76.5 76.5 76.6 76.6 76.6 76.5
4 786 787 78.7 78.7 78.8 78.8 78.7 788 78.2 78.5 78.8 78.8
5 782 783 783 783 78.3 783 78.2 783 71.8 78.4 78.3 78.3
6 613 613 61.4 61.3 61.4 61.3 61.3 61.3 60.9 61.0 614 61.3
Rha- 1 1026 1027 1027 1028 1027 1028 1027 1028 1019 1024 1027 1028
(terminal) 2 725 725 72.6 72.6 72.6 726 725 72.6 71.5 721 72.6 726
3 727 727 72.8 728 72.8 72.8 728 728 72.1 72.3 72.8 72.8
4 737 738 738 739 73.8 738 74.0 740 729 734 740 74.0
5 702 703 70.3 70.3 70.3 70.3 70.3 70.3 70.0 70.2 70.3 70.3
6 184 185 18.5 185 185 185 18.5 185 178 182 185 18.6
3-O-sugar
Ara/GlcA 1 (Ara) 1067 106.7 (GlcA) 1038 1042
(inner) 2 73.1 731 820 829
3 74.6 74.8 76.1 76.3
4 69.6 69.6 715 723
5 670 67.0 75.6 759
6 1772 1769
Gal- 1 103.3  103.9
(middle) 2 82.3 83.4
3 75.3 76.1
4 68.7 68.8
5 76.0 76.2
6 61.6 61.7
Gle- 1 1040 1044
(terminal) 2 15.6 76.2
3 77.0 715
4 69.9 704
S 71.0 71.6
6 61.5 61.6

*Measured in the mixture of pyridine-ds and D,O.

Thus the new glycoside 2 was 2u,38,23-trihydroxyolean-
12-en-28-oic acid 28-0-a-L-rhamnopyranosyl (1—-4)-§-D-
glucopyranosyl(1 — 6)-B-D-glucopyranoside. The name,
scheffoleoside A is proposed for 2. The aglycone of 2,
arjunolic acid (2a) has been isolated from Terminalia
arjuna (Combretaceae) [12].

Compound 3, C,H,,0,,, was a similar triterpene
glycoside, and its 'H NMR spectrum showed signals at
62.50 (1H, d, J=11.5 Hz, H-18), 542 (1H, broad s, H-12),
091 (3H, d, J=7.1 Hz) and 0.93 (3H, d, J =6.4 Hz), H-29
and H-30, which are characteristic of urs-12-en-28-oic
acid. The anomeric carbon signals (Table 1) indicated the
presence of three sugar units with an ester bond (695.6).
Acid hydrolysis of 3 yielded glucose and rhamnose. FAB-
MS (negative) of 3 showed ions at m/z 955 [M —H] ™, 809

[M—Rha]~, 647 [M—Rha—Glc]™ and 485 [M—Rha
—Glc—Glc] ™. In the '*CNMR spectrum of 3, an alde-
hyde carbon signal (6206.5) was observed and the spec-
trum was very similar to that of 1, except for the A-ring
carbon signals. Enzymatic hydrolysis of 3 by crude
hesperidinase afforded the aglycone (3a), and its ‘H NMR
spectrum showed the presence of 2a- and 3B-hydroxy
groups [64.23 (1H, ddd, J =4.6,9.4 and 13.8 Hz) and 4.04
(1H, d, J=9.4 Hz)], respectively. Hydregenation of 3a
with NaBH, afforded asiatic acid (1a), the aglycone of 1.
Thus the structure of 3a was characterized as 20,3p-
dihydroxy-23-oxo-urs-12-en-28-oic acid. When the
13CNMR spectra of 3 and 3a were compared, a gly-
cosylation shift was observed for C-28, and the triose
signals of 3 were almost superimposable with those of 1. It
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follows that 3 can be formulated as 2¢,38-dihydroxy-23-
oxo-urs-12-en-28-oic  acid 28-0-a-L-rhamnopyranosyl
{1 — 4)-p-D-glucopyranosyl(1 — 6)-8-D-glucopyranoside,
and named scheffursoside B.

Compound 4, C sH,40,, was also a similar triterpene
trioside having an aldehyde group (5. 206.5), and six
singlet methyl proton signals suggested an oleanane
skeleton. The FAB-MS pattern and the sugars obtained
by acid hydrolysis were the same as those of 3. On
comparison of the 1*C NMR data (Table 1) with those of
2 and 3, the structure of 4 was decided to be 22,38
dihydroxy-23-oxo-olean-12-en-28-0ic acid 28-0-a-L-
rhamnopyranosyl{1-4}-p-D-glucopyranosyl{(1 —6)-§-D-
glucopyranoside, and named scheffoleoside B. It should
be noted that the relationship of 3 and 4 are the same as
that of 1 and 2, namely, the difference between them is due
to the disposition of the methyl groups on the E-ring only.

Compound 6 was a similar oleanane triterpene glycos-
ide with four monosaccharide units as deduced from the
I3C NMR spectrum. Acid hydrolysis of 6 yielded glucose,
rhamnose and arabinose. The carbon signals assignable
to the aglycone moiety were similar to those of hederag-
enin, but with glycosylation shifts around C-3 and C-28.
By matching their NMR data, 6 was identified as Kizuta
saponin Ko [13], a constituent of Hedera rhombea of the
same family, which was previously isolated from Caulo-
phyllum robustum (Berberidaceae) and named cauloside D
f14].

Compound 5, C3Hg0,, has the same molecular
formula as 6 and the aglycone moiety showed the typical
NMR signals for urs-12-en-28-oic acid. The results from
acid hydrolysis and the FAB-MS were the same as those
for 6. On comparison of the > C NMR data of 5 (Table 1)
with those of T while 6, the signals due to the C-E rings
and the esterified triose moiety were in good agreement
with those of 1, and those of the A-B rings, and arabin-
osyl carbons were almost superimposable with those of 6.
It followed that 5 can be formulated as 3-0-g-L-arabino-
pyranosyl hederagenin 28-O-a-L-rhamnopyranosyl
{1 —4)-B-D-glucopyranosyl(1 - 6)-f-D-glucopyranosyl es-
ter, and named scheflursoside C.

Compound 7 was similar to urs-12-en-28-0ic acid ester
trioside, and was identified as 3a-hydroxy-urs-12-ene-
23,28-dioic acid 28-0-a-L-rthamnopyranosyl(l-4)-8-D-
glucopyranosyl(1-»6)-8-D-glucopyranoside, previously
isolated from the same species [9]. The trivial name,
scheffursoside D is proposed for 7.

Compound 8 has the same molecular formula,
CasH260,4 as 7, yielded the same constituent mono-
saccharides as 2 on acid hydrolysis, and the FAB-MS
pattern due to stepwise cleavage of the sugar moiety was
similar to that of 7. The '3CNMR signals of 8 can be
explained by the combination of the A-B rings of 7 and
C-E rings and triosyl unit of 6 (Table 1). Thus, 8 is 3a-
hydroxy-olean-12-ene-23,28-dioic  acid 28-O-a-L-rha-
mnopyranosyl(1 —4)-f-p-glucopyranosyl{1 - 6)-8-D-gluco-
pyranoside, and named scheffoleoside D.

Compounds 9 and 10 had the same molecular formula,
CosH 06033 (HR-FAB-MS). The comparison of the
13CNMR signals with reported data [13, 16] revealed
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that 9 and 10 were bisdesmosides of ursolic acid and
oleanolic acid, respectively. On acid hydrolysis, 9 yielded
glucuronic acid, galactose, glucose and rhamnose. On
comparison of the "3C NMR spectrum of 9 with that of
ursolic acid, a significant glycosylation shift was observed
around C-3 and C-28. Selective degradation of the ester
sugar chain [15] afforded a prosapogenin (9p) and meth-
ylated oligosaccharide (9s). The structure of 9s was the
same as the methyl trioside (a mixture of z and f-anomers
of methyl a-L-rhamnopyranosyl{1 —4}-f-D-glucopyrano-
syl(1-+6)-B-D-glucopyranoside) obtained from huzhan-
goside B by the same degradative reaction [15]. The
monodesmosidic prosapogenin (9p), C,3H,,0,, was 3-
O-glycoside of ursolic acid and showed three anomeric
carbon signals (§106.5, 105.1, 104.4) in the "SCNMR
spectrum. On acid hydrolysis, 9p afforded glucose, glucu-
ronic acid and galactose. To decide the sequence of the
sugar chain, 9p was acetylated and methylated to give
9pa.

The mass spectrum of 9pa exhibited fragment ions at
m/z 331 [(hexose}Ac, ], 619 [(hexose-hexose)Ac,] and
893 [(methyl glucuronate-hexose-hexosejAcy ], indic-
ating that the sugar chain was a lingar triose with
glucuronic acid as the inner unit. All sugar protons were
assigned by H-HCOSY (Experimental), and the
NOESY of 9pa exhibited cross peaks between H-3 of
aglycone (63.17) and H-1 of glucuronic acid (34.65),
between H-2 of glucuronic acid (63.82) and H-1 of
galactose (04.60), and between H-2 of galactose (§3.62)
and H-1 of glucose (64.55), It followed that 9p must be
assigned as 3-0-f-D-glucopyranosyl{1-2)-§-D-galacto-
pyranosyl{1-2)-f-D-glucuronopyranosyl urs-12-en-28-
oic acid. The sequence of the sugar moieties of 9pa was
verified by the fact that the chemical shift values of H-2 of
glucuronic acid and galactose were significantly displaced
upfield more than those of the protons at acetylated
positions. Consequently. the structure of bisdesmoside 9
was represented as 3-0-f-D-glucopyranosyl(l —2)-3-D-
galactopyranosyl (1 —2)-f-D-glucuronopyranosyl urs-12-
en-28-oic acid 28-O-x-L-rhamnopyranosyl{i —»4)--D-
glucopyranosyl (1—6)-f-D-glucopyranosyl ester, and
named scheffursoside E.

Compound 10 exhibited the same '*C NMR pattern as
that of 9 for the sugar moiety and the A--D ring carbons,
while the E-ring carbon signals were almost the same
as those of oleanolic acid. Therefore 10 was the corres-
ponding oleanane derivative of 9 and represented as 3-0-
B-D-glucopyranosyl(1 — 2)-8-D-galactopyranosyl{(l —2}-5-
D-glucuronopyranosyl olean-12-en-28-0ic acid 28-0-
o-L-rhamnopyranosyl{ 1 »4}-f-D-glucopyranosyl(1-6)-
B-D-glucopyranosyl ester, and named scheffoleoside E.

Compounds 11 and 12 had the same molecular for-
mula, CygH,0 5 (HR-FAB-MS). The comparison of the
T3C NMR signals of both compounds revealed that 11
and 12 were monodesmosides of ursolic acid and olean-
olic acid derivatives, respectively. On acid hydrolysis,
both 11 and 12 yielded galactose, glucose and rthamnose.
The **C NMR spectral data of the C-E rings and the
sugar moieties of 11 and 12 were essentially the same as
those of 1 and 2, respectively, while the 13C NMR signals
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of the other moiety (A and B rings) of 11 and 12 were
essentially the same as those of the glucosyl ester of
hyptatic acid B (13) isolated from Hyptis capitata (Labia-
tae) [16]. It follows that 11 and 12 can be formulated as
20,38,24-trihydroxyurs-12-en-28-oic acid 28-0-a-L-rha-
mnopyranosyl(l — 4)-8-D-glucopyranosyl(1 — 6)-B-D-
glucopyranoside, and 2o,38,24-trihydroxyolean-12-en-
28-oic acid 28-0-a-L-rhamnopyranosyl(1-+4)-g-D-gluco-
pyranosyl(1 —6)-B-D-glucopyranoside, and named schef-
fursoside F and scheffoleoside F, respectively.
Araliaceae plants contain many triterpene saponins of
various aglycone types. Although the oleanane skeleton
occurs frequently, the ursane type is very rare. It should
be noted that the isolated saponins were pairs of corres-
ponding ursane and oleanane derivatives and all of them
contain the same esterified triose at the C-28 position.

EXPERIMENTAL

'"HNMR and *CNMR (in C;DsN unless otherwise
stated, with TMS as int. standard): 400 and 100 MHz,
respectively.

Plant material. A voucher specimen was deposited in
the Herbarium of The Science Production Centre of
Vietnamese Ginseng, Ho Chi Minh City University of
Medicine and Pharmacy, Ho Chi Minh City, Vietnam.

Extraction and isolation. The dried bark of S. octophylla
(1.2 kg) was extracted with hot MeOH. After removal of
the solvent by evapn, the MeOH extracts were chromato-
graphed on highly porous polymer, DIAION HP-20
(Mitsubishi Chem. Ind. Tokyo) (H,0, 10% MeOH and
MeOH successively and finally Me,CO). The MeOH
eluate (120 g) was sepd on silica gel (CHCl;~MeOH~
H,0,30:20:1,30:20:2, 30:20:5) to give 3 frs, A~C. Fr. A
was sepd by reversed phase CC on ODS-AM 120-S50
(YMC) (50% MeOH) and then by repeated reversed
phase HPLC (Merck) (65% MeOH and MeOH-0.05%
TFA, 65:35) to give 1 (0.04% yield), 2 (0.014% yield), 3
(0.007% yield), 4 (0.002% yield), 11 (0.002% yield) and 12
(0.003% yield). Fr. B was sepd by reversed phase CC on
ODS-AM 120-S50 (YMC) (57.5% MeOH) and then by
repeated reversed phase HPLC (Merck) (60% MeOH
and MeOH-0.05% TFA, 60:40) to give 5 (0.002% yield),
6 (0.002% yield), 7 (0.18% yield) and 8 (0.027% vyield). Fr.
C was sepd by reversed phase CC on LiChroprep RP-8
(Merck) (50% MeOH) and then by reversed phase HPLC
(YMCQ) 45% MeOH) to give 9 (0.013% yield) and 10
(0.019% yield).

Asiaticoside (1). Powder, [«]i¢ —6.0° (MeOH; ¢ 0.50).
'HNMR: 50.87 (3H, d, J=6.6Hz), 0.89 (3H, d, J
=6.4 Hz), 1.04, 1.07, 1.10, 1.16 (each 3H, s), 1.67 (3H, d, J
=5.9 Hz, Me of Rha), 2.47 (1H, 4, J = 10.8 Hz, H-18), 3.66
(14, d, J=11.7 Hz, H-3), 496 (1H, d, J=7.3 Hz, H-1 of
Glc), 5.40 (1H, br s, H-12), 5.81 (1H, br s, H-1 of Rha), 6.15
(1H, d, J =8.1 Hz, H-1 of Glc); 13C NMR: see Table 1.

Scheffoleoside A (2). Powder, negative ion HR-FAB-
MS: found [M —H] "~ m/z 957.5054 C,sH,,0,, requires
957.5059. [«]L” —1.4° (pyridine, ¢ 1.0), "H NMR: §0.86,
0.88, 1.08, 1.12, 1.14, 1.14 (each 3H, s), 1.71 (3H, d, J
=5.9 Hz, Me of Rha), 3.17 (1H, dd, J =3.5, 9.9 Hz, H-18),
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5.42 (1H, br s, H-12), 5.86 (1H, br s, H-1 of Rha), 6.24 (1H,
d, J=8.1 Hz, H-1 of Glc); *3C NMR: see Table 1.

Scheffursoside B (3). Powder, negative ion HR-FAB-
MS: found [M —H] ™~ m/z 9554948 C,H,50,, requires
955.4902. [«]}7 —4.7° (pyridine; ¢ 0.86). 'H NMR: 5091
(3H,d,J=17.1Hz),093 (3H,d, J=6.4 Hz),1.07,1.12, 1.15,
1.43 (each 3H, s), 1.70 (3H, d, J =6.2 Hz, Me of Rha), 2.50
(1H, d, J=11.5 Hz, H-18), 498 (1H, d, J=17.3 Hz, H-1 of
Glc), 5.42 (1H, br 5, H-12), 5.85 (1H, br s, H-1 of Rha), 6.17
(1H, d, J=8.1Hz, H-1 of Glc), 9.63 (1H, s, -CHO);
13C NMR: see Table 1.

Enzymatic hydrolysis of 3. A soln of 3 (13 mg) and crude
hesperidinase (20 mg; Tanabe, Osaka, Japan) in H,O
(10 ml) was incubated at 37° for 24 hr. The hydrolysate
was extracted with CHCI,, affording 3a (6 mg).

Compound 3a. Powder, negative ion HR-FAB-MS:
found [M—H]~ m/z 485.3302 C,;,H,sOs requires
485.3267. [«]5® +26.7° (pyridine; ¢ 0.3). '"HNMR: §0.96
(3H,d,J =6.2 Hz),0.99 (3H, d, J = 6.4 Hz), 1.01,1.02, 1.21,
1.43 (each 3H, 5), 2.63(1H, d, J=11.2 Hz, H-18),4.04 (1H,
d, J=9.4 Hz, H-3), 423 (1H, ddd, J =4.6,9.4, 13.8 Hz, H-
2), 5.47 (1H, br s, H-12), 9.65 (1H, s, -CHO); *C NMR:
647.8 (C-1), 68.1 (C-2), 77.1 (C-3), 56.6 (C-4), 48.0 (C-5),
20.6 (C-6), 32.8 (C-7), 40.1 (C-8), 48.0 (C-9), 38.3 (C-10),
23.7(C-11),125.3(C-12), 139.4 (C-13), 42.6 (C-14), 28.6 (C-
15), 24.9 (C-16), 48.1 (C-17), 53.5 (C-18), 394 (C-19), 39.5
(C-20), 31.1 (C-21), 37.4 (C-22), 206.5 (C-23), 10.8 (C-24),
17.2 (C-25), 17.4 (C-26), 23.9 (C-27), 179.9 (C-28), 17.5 (C-
29), 21.4 (C-30).

Reduction of 3a with NaBH,. To a soln of 3a (4.5 mg) in
EtOH (2 ml), NaBH, (20 mg) was added and the mixt.
was reacted at room temp. for 12 hr. The reaction mixt.
was acidified by passing it through Dowex 50W-X8 (H”
form) to give a powder, which was identified by com-
parison of 'HNMR and '3*C NMR spectra with those of
corresponding authentic sample (1a).

Compound 1a. Negative ion FAB-MS: m/z 487 [M
~H]". [«3L® +13.8° (MeOH; ¢ 0.48), 13C NMR: §48.1
(C-1), 68.9 (C-2), 78.3(C-3), 43.6 (C-4), 48.1 (C-5), 18.5 (C-
6), 33.2 (C-7), 40.1 (C-8), 48.0 (C-9), 38.3 (C-10), 23.8 (C-
11), 125.6 (C-12), 139.3 (C-13), 42.6 (C-14), 28.7 (C-15),
249 (C-16), 48.6 (C-17), 53.6 (C-18), 39.4 (C-19), 39.5 (C-
20), 31.1 (C-21), 37.5 (C-22), 66.6 (C-23), 14.4 (C-24), 17.5
(C-25), 17.5 (C-26), 23.9 (C-27), 179.9 (C-28), 17.5 (C-29),
21.4 (C-30).

Scheffoleoside B (4). Powder, negative ion HR-FAB-
MS: found [M —H]™ m/z 955.4905 C,gH,0,, requires
955.4903. [«]A6 ~4.8° (pyridine, ¢0.51), 'H NMR: 50.90,
0.90, 1.06, 1.08, 1.21, 1.43 (each 3H, s), 1.71 3H, 4, J
=6.2 Hz, Me of Rha), 3.18 (1H, dd, J=3.5, 13.4 Hz, H-
18),4.99 (1H, d, J =8.1 Hz, H-1 of Glc), 5.40 (1H, br s, H-
12), 5.85(1H, br s, H-1 of Rha), 6.23 (1H, d, J=8.1 Hz, H-1
of Glc), 9.63 (1H, s, -CHO); !3C NMR: see Table 1.

Scheffursoside C (5). Powder, negative ion HR-FAB-
MS: found [M —H] ™ m/z 1073.5539 C53H450,, requires
1073.5533. [a]3® +2.3° (pyridine; c0.47). '"H NMR: §0.88
(3H, d, J=6.6 Hz),0.92 (3H, d, J = 6.4 Hz),0.94, 1.00, 1.13,
1.17 (each 3H, s), 1.71 (3H, d, J = 6.2 Hz, Me of Rha), 2.50
(1H, d, J=11.4 Hz, H-18), 3.70 (1H, dd, J=4.7, 11.0 Hz,
H-3), 497 (1H, d, J=6.1 Hz, H-1 of Ara), 498 (1H, d, J
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=8.1 Hz, H-1 of Glc), 5.44 (1H, br 5, H-12), 5.86 (1H, br s,
H-1 of Rha), 620 (1H, d, J=8.1Hz, H-1 of Glc);
13C NMR: see Table 1.

Cauloside D (6). Powder, [a]}® +7.6° (pyridine, ¢ 0.38),
'HNMR: 50.87, 0.89, 0.94, 0.99, 1.12, 1.18 (each 3H, ),
1.68 (3H, d, J=6.2 Hz, Me of Rha), 3.18 (1H, dd, J =3.5,
13.4 Hz, H-18), 3.70 (1H, dd, J=4.7, 11.4 Hz, H-3), 498
(1H,d,J=6.8 Hz, H-1 of Ara),4.99 (1H,d, J = 6.8 Hz, H-1
of Glc), 5.41 (1H, br s, H-12), 5.86 (1H, br s, H-1 of Rha),
6.24 (1H, d, J=8.1Hz, H-1 of Glc); '3CNMR: see
Table 1.

Scheffursoside D (7). Powder, [«]L% —16.4° (MeOH;
¢0.5). *HNMR: 60.86 (3H, d, J=6.6 Hz), 0.90 (3H, d, J
=6.4 Hz), 1.05, 1.07, 1.23, 1.48 (each 3H, s), 1.70 (3H, d, J
=6.2 Hz, Me of Rha), 2.50 (1H, d, J=11.2 Hz, H-18), 3.67
(1H, dd, J =4.3, 8.8 Hz, H-3), 498 (1H, d, J=7.9 Hz, H-1
of Glc), 5.46 (1H, br s, H-12), 5.85 (1H, br s, H-1 of Rha),
6.19 (1H, d, J=8.1 Hz, H-1 of Glc); '*CNMR: see
Table 1.

Scheffoleoside D (8). Powder, [«]5° —19.4° (pyridine,
¢ 1.0), negative ion HR-FAB-MS: found [M—H]™ m/z
955.4919 C,zH, 0, , requires 955.4903. 'H NMR: 50.85,
0.88, 1.05, 1.12, 1.19, 1.49 (each 3H, s), 1.70 3H, 4, J
=6.2 Hz, Me of Rha), 3.18 (1H, dd, J = 4.5, 9.5 Hz, H-18),
498 (1H, d, J=17.7 Hz, H-1 of Glc), 5.44 (1H, br s, H-12),
5.85(1H, br s, H-1 of Rha), 6.23 (1H, d, J=8.1 Hz, H-1 of
Glc); 13CNMR: see Table 1.

Scheffursoside E (9). Powder, negative ion HR-FAB-
MS: found [M—~H1" m/z 1425.6530 C¢cH 05033 re-
quires 1425.6536. [2]3° —28.4° (50% MeOH; c0.5).
'HNMR (CsDsN/D,0): 50.91 (3H, d, J=6.6 Hz), 0.92
(3H, d, J =64 Hz), 0.81, 1.00, 1.08, 1.14, 1.24 (each 3H, s),
1.63 (3H, d, J=5.7 Hz, CH; of Rha), 2.40 (1H, m, H-18),
5.41 (1H, br s, H-12); **C NMR: see Table 1.

Cleavage of the ester—glycoside linkage of 9. A soln of 9
(60 mg), anhydrous Lil (60 mg) and 2,6-lutidine (2 ml) in
anhydrous MeOH (1 ml) was heated at 150° for 16 hr.
The soln was deionized by passing through a column of
Amberlite MB-3 and concd to dryness. A suspension of
the residue in H,O was chromatographed on DIAION
HP-20 (H,O, 10% MeOH, MeOH). The eluate with H,O
gave 9s and with MeOH gave 9p.

Compound 9s. Powder, 13C NMR: -Glc: §105.2 (C-1),
74.8 (C-2), 78.1 (C-3), 71.4 (C-4), 76.9 (C-5), 69.8 (C-6), 56.9
(Me), a-Gle: 101.0 (C-1), 73.3 (C-2), 75.2 (C-3), 71.6 (C-4),
72.3(C-5), 68.6 (C-6), 55.2 (Me), inner-Glc: 104.8 and 104.7
(C-1), 75.2(C-2), 76.3 (C-3), 78.0 (C-4), 76.8 (C-5), 61.1 (C-
6), Rha: 102.1 (C-1), 72.3 (C-2), 72.6 (C-3), 73.7 (C-4), 70.1
(C-5), 18.3 (C-6).

Compound 9p. Powder, negative ion HR-FAB-MS:
found [M—H]~ m/z 9554912 C,zH,;0,, requires
955.4902. [o]p® —5.0° (pyridine; ¢0.6). '3C NMR: 38.8
(C-1), 26.2 (C-2), 89.4 (C-3), 39.6 (C-4), 55.8 (C-5), 18.5 (C-
6), 33.5 (C-7), 39.9 (C-8), 47.9 (C-9), 36.8 (C-10), 23.6 (C-
11), 125.7 (C-12), 139.2 (C-13), 42.5 (C-14), 28.7 (C-15),
24.9 (C-16), 48.1 (C-17), 53.6 (C-18), 39.4 (C-19), 39.5 (C-
20), 31.1 (C-21), 37.5 (C-22), 28.3 (C-23), 17.5 (C-24), 15.6
(C-25), 17.4 (C-26), 23.9 (C-27), 179.9 (C-28), 17.0 (C-29),
21.4 (C-30), GlcA: 105.1 (C-1), 84.1 (C-2), 77.7 (C-3), 72.3
(C-4), 75.1 (C-5), Gal: 104.4 (C-1), 84.5 (C-2), 76.4 (C-3),
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68.9 (C-4), 71.7 (C-95), 62.5 (C-6), Glc: 106.5 (C-1), 76.7 (C-
2), 77.8 (C-3), 71.1 (C-4), 79.2 (C-5), 61.4 (C-6).

Acetylation of 9p. Ac,O-pyridine treatment of 9p for
12 hr at room temp. gave acetylated prosapogenin 9p.

Methylation of acetylated 9p with CH,N,. Acetylated
9p was treated with Et,O adsorbed CH,N, to give 9pa.

Compound 9pa. Powder, [o]3% +22.7° (CHCl,; ¢0.3).
'HNMR: 50.90 (3H, 4, J = 6.4 Hz), 0.98 (3H, J=6.2 Hz),
0.77,0.78,0.96, 1.10, 1.10 (each 3H, 5), 1.98, 2.02, 2.03, 2.07,
2.07, 2.08, 2.08, 2.16, 2.28 (each 3H, s, MeCO-), 3.17 (1H,
dd, J=4.7, 11.6 Hz, H-3a), 3.67, 3.77 (each 3H, s,
—COOMe), 5.27 (1H, br s, H-12), GlcA: 4.65 (1H, 4, J
=7.5 Hz, H-1), 3.82 (1H, dd, J =7.5, 10.1 Hz, H-2), 5.26
(1H,dd, J =3.5,10.1 Hz, H-3),5.12(1H, dd, J =9.7,9.9 Hz,
H-4), 4.20 (1H, d, J=99 Hz, H-5), Gal: 460 (1H, d, J
=7.5Hz, H-1), 3.62 (1H, dd, J=17.5, 10.1 Hz, H-2), 4.93
(1H,dd, J=3.5,10.1 Hz, H-3),5.27 (1H, dd, J = 0.6, 3.5 Hz,
H-4),5.83 (1H, ddd, J=0.6, 6.2, 7.1 Hz, H-5),4.11 (1H, dd,
J=17.1, 11.2 Hz, H-6a), 4.05 (1H, dd, J=6.2, 11.2 Hz, H-
6b), Glc:4.55(1H, d, J=8.1 Hz, H-1),4.96 (1H, dd, J = 8.1,
9.7 Hz, H-2), 5.14 (1H, dd, J =9.5, 9.7 Hz, H-3), 5.27 (1H,
dd, J=9.5,9.7 Hz, H-4), 3.69 (1H, ddd, J = 2.0, 3.5, 9.7 Hz,
H-5),4.58 (1H, dd, J =2.0, 12.5 Hz, H-6a), 4.13 (1H, dd, J
=3.5, 12.5 Hz, H-6b).

Scheffoleoside E (10). Powder, negative ion HR-FAB-
MS: found [M—~H]~ m/z 1425.6530 C4cH, 05015 re-
quires 1425.6536. [a]3® —16.0° (50% MeOH; c0.5),
'H NMR: §0.81,0.91, 092, 1.04, 1.15, 1.23, 1.29 (each 3H,
s), 1.66 (3H, d, J=6.2 Hz, Me of Rha), 3.14 (1H, m, H-18),
543 (1H, br s, H-12), 6.15 (1H, d, J =8.1 Hz, H-1 of Glc);
13C NMR: see Table 1.

Scheffursoside F (11). Powder, negative ion HR-FAB-
MS: found [M —H]™ m/z 957.5090 C,4H,,0,, requires
957.5059. [«]3® —5.88° (pyridine; ¢ 0.8). 'H NMR: §0.91
(3H,d,J=82Hz),092(3H,d, J=6.4 Hz), 1.05, 1.14, 1.15,
1.58 (each 3H, s), 1.71 (3H, d, J =5.7 Hz, Me of Rha), 2.51
(1H, d, J=11.9 Hz, H-18), 3.73 (1H, 4, J=10.6 Hz, H-
24a), 448 (1H, d, J=10.6 Hz, H-24b), 499 (1H, d, J
=79 Hz, H-1 of Glc), 542 (1H, br s, H-12), 5.87 (1H, br s,
H-1 of Rha), 6.19 (1H, d, J=8.1 Hz, H-1 of Glc);
I3CNMR: see Table 1.

Scheffoleoside F (12). Powder, negative ion HR-FAB-
MS: found [M —H] ™~ m/z 957.5090 C,3H,,0,, requires
957.5059. [«]3® — 3.08° (pyridine, ¢ 1.07), "H NMR: §0.89,
0.89, 1.04, 1.10, 1.21, 1.58 (each 3H, s), 1.72 3H, d, J
=6.2 Hz, Me of Rha), 3.19(1H, dd, J = 4.0, 12.6 Hz, H-18),
3.74 (1H, d, J=11.0 Hz, H-3), 3.96 (1H, ddd, J=4.4, 9.7,
11.0 Hz, H-2), 499 (1H, 4, J=7.7 Hz, H-1 of Glc), 5.40
(1H, br 5, H-12), 5.87 (1H, br s, H-1 of Rha), 6.24 (1H, d, J
=8.2 Hz, H-1 of Glc); 13C NMR: see Table 1.
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