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Abstract—Two novel triterpenoid saponins named sideroxyloside B and sideroxyloside C were isolated from the root
of Sideroxylon foetidissimum. On the basis of spectroscopic and chemical methods, their structures were established
as 3-0-f-D-glucopyranosyl-28-0{{ -D-apiofuranosyl-(1 - 3)-§-D-xylopyranosyl-(1 —4)-a-L-rhamnopyranosyl-(1—+4)]
[B-D-apiofuranosyl(1 — 3)]-a-L-rhamnopyranosyl-(1 —»2)-a-L-arabinopyranosyl} protobassic acid and 28-0{[$-D-
xylopyranosyl-(1 -4)-z-L-rhamnopyranosyl-(1-4)] [8-D-apiofuranosyl-(1— 3)]-a-L-rhamnopyranosyl-(1 —2)-a-L-ara-
binopyranosyl} protobassic acid, respectively.

INTRODUCTION missing sugars were f-D-xylose (Xyl) [6H-1, 4.72] and x-
L-arabinose (Ara) [6H-1, 5.76], this latter being attached
to the aglycone at C-28 via an ester bond. Thus, the side
chain was constituted of two molecules of apiose, one
molecular of xylose and two molecules of rhamnose
attached to the aglycone via an arabinose moiety. 'H,
13C, 2D homonuclear and heteronuclear NMR experi-
ments allowed localization of the proton signals of the
sugar residues and full attributions of their carbon reson-
ances. Analysis of the chemical shifts of these latter and
RESULTS AND DISCUSSION comparison with lit. data [4-6], established that 1 was

The electrospray mass spectrum of 1 displayed a  composed of one glucose and two apiose terminal re-
molecular peak at m/z 1510 [MH + Na]* together with sidues, one xylose resndpe substltutgq at position 3, one
the multicharged peak at m/z 766 [M + 2Na]?* indicat- rhgmnose reS}due substltqud at position 4, one rhamnqse
ing the molecular formula CggH,,,O5s. The 1*C NMR residue §ubst11uteq at positions 3 gnd 4, and one aral?lr'l-
spectrum of 1 showed signals for seven sugar residues OS¢ residue substituted at position 2. _Interglycomdlc
(Table 1). Two of them could rapidly be identified by their  inkage of 1 was deduced from analysis of both 2D
characteristic quaternary resonances at d77.5and 77.2as  NVOESY and long-range "C-'H correlation spectra.
f-D-apiose (Api) [6 2xH-1, 5.37)]. Two other sugar From the latter, correlation peaks were observed between
moieties were identified as o-L-rhamnose (Rha) [§2x H-  8lucose C-1 and aglycone H-3, and aglycone C-28 and
1,5.13 and 5.20] from their typical pattern in the COSY ~ arabinose H-1. The 2D NOESY spectrum showed cor-
spectrum. Alkaline hydrolysis of 1 led to the known relation peaks, respectively, betwee.n 3,4-d1sul?st1tuted
monodesmoside 3 [2], allowing simultaneous identifica- ~ hamnose H-1, H-3, H-4 and 2-substituted arabinose H-
tion of the aglycone of 1 as protobassic acid and of g-p- 2 apiose H-1 and 4-substituted rhamnose H-1; 4-substi-
glucose (Glo) [SH-1, 451] as a single C-3 substituting  tuted rhamnose H-4 and 3-substituted xylose H-1; 3-
sugar. Once '3C resonances corresponding to these five  Substituted xylose H-3 and apiose’ H-1 (Fig. 1). Thus, 1
sugars were assigned, it became obvious that the two ~ Was identified as 3-O-f-D-glucopyranosyl-28-0-{[f-D-
apiofuranosyl-(1 — 3)-B-D-xylopyranosyl-(1 »4)-a-L-rham-
nopyranosyl-(1 —»4)][B-D-apiofuranosyl-(1 - 3)}-a-L-rham-
nopyranosyl-(1 - 2)-a-L-arabinopyranosyl} protobassic
tAuthor to whom correspondence should be addressed. acid, and designated as sideroxyloside B.

Sideroxylon foetidissimum Jacq. is a small to medium-
sized evergreen tree found in the West Indies from Cuba
to Grenada [1]. As part of our continuing interest in
saponins from plants [2, 3], we studied the root of this
species. Here, we report the isolation and identification
from this material of two new triterpenoid saponins
named sideroxyloside B (1) and sideroxyloside C (2).
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R R3

1 Glc -Ara(2<-1)Rha[(4<-1)Rha(4<-1)Xyl(3<-1)Apil[(3<-1)Api]

2 H  -Ara(2<-1)Rhal(4<-1)Rha(4<-1) Xy1][(3<-1)Api]

3 Glc H

Fig. 1. Essential NOEs observed for the sugar component on C-28 of 1.

After identification of 1, the structure determination of
2 was straightforward. Its FAB mass spectrum displayed
a molecular peak at m/z 1215 [M +Na]* indicating the
molecular formula C4;Hg,0,,. Its NMR spectra, com-
pared to those of 1, presented four characteristic features

(Tables 1 and 2): the presence of five anomeric signals;
carbons at 93.8,101.4, 102.6, 105.1 and 111.8; protons at
64.73 (Xyl H-1), 5.13 (Rha H-1), 5.20 (Rha H-1), 5.37 (Api
H-1)and 5.76 (Ara H-1), the lack of signals corresponding
to a glucose moiety, the presence of only one apiose
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Table 1. 13CNMR chemical shifts of
sugar moieties of 1 and 2 in CD,OD (ppm)

C 1 2
3-0-Glucose-1  105.0
2 753
3 773
4 739
5 715
6 621
28-0O-Arabinose-1  93.8 93.8
2 75.9 76.0
3 689 69.0
4 670 67.1
5 63.6 63.6
Rhamnose-1 101.3 101.4
2 72.1 72.2
3 817 81.8
4 784 78.5
5 700 70.0
6 179 179
Apiose-1 1117 111.8
2 780 78.1
3 804 80.1
4 749 74.8
5 65.0 64.7
Rhamnose’-1  102.6 102.6
2 721 72.1
3 721 724
4 841 84.1
5 700 70.0
6 192 19.3
Xylose-1 104.9 105.1
2 759 76.0
3 857 78.5
4 710 74.0
5 669 67.0
Apiose’-1  111.2
2 77.8
3 800
4 749
5 647

residue and the shielding of the resonances corresponding
to C-3 and xylose C-3. Based on these observations, the
structure of 2 was established as 28-0-{B-D-xylopy-
ranosyl-(1 »4)-a-L-thamnopyranosyl-(1 -4)][ 8-D-apio-
furanosyl-(1 - 3)]-a-L-thamnopyranosyl-(1 - 2)-a-L-arab-
inopyranosyl} protobassic acid, and designated as sid-
eroxyloside C.

EXPERIMENTAL

"HNMR (200 and 300 MHz) and '3C NMR (50 and
75 MHz): CD,OD. COSY, NOESY, COLOC and
13C-'H correlations spectra were performed with the use
of Bruker microprograms. Chemical shifts () are re-
ported in ppm by setting the ref. on CD;0D residual
solvent peak at 63.50 and 49.0 for 'H and !3C, respect-
ively. Coupling constants (J) are given in Hz.

Table 2. '3CNMR spectral data of the
aglycone moieties of 1 and 2 in CD,0D

(ppm)
C 1 2 C 1 2
1 466 471 16 237 237
2 712 712 17 496 49.2
3 837 735 18 2.7 427
4 436 436 19 471 476
5 498 497 20 315 316
6 684 686 21 349 350
7 412 413 22 333 334
8 397 399 23 654  65.1
9 488 489 24 163 156
10 370 374 25 189 189
11 246 246 26 182 182
12 1246 1246 27 264 264
13 1441 1442 28  177.7 17717
14 439 436 29 335 335
15 289 289 30 240 240

Extraction and isolation. Root material of S. foetidis-
simum Jacq. was collected in the Dominican Republic
during 1993. A voucher specimen (R. Garcia No. 4815)
was deposited at the Herbarium of the National Botani-
cal Garden of Santo Domingo. Dried and powdered
roots (136 g) were extracted with MeOH to afford 27 g of
extract. This extract was partitioned between n-BuOH
and H,0. The BuOH layer was purified first by
vacuum liquid chromatography. The residue was dis-
solved in MeOH (30 ml) and poured into Et,O (150 ml).
The pellet obtained after centrifugation was subjected to
silica gel CC using CH,Cl,-MeOH-H,0O as solvent.
Some frs were collected and again subjected to chro-
matography using a Lichroprep RP-8 column with
MeOH-H,0 (13:7) to yield 100 mg of 1. Others frs were
chromatographed using both silica gel CC and Lichro-
prep RP-8 CC to yield 60 mg of 2.

Saponin 1. Powder from MeOH, [«]3* —49.4 (MeOH;
¢ 1.6). Electrospray MS m/z: 1510 [MH +Na] ™, 766 [M
+2Na]?*; '"H NMR: 61.00, 1.04, 1.16, 1.23, 1.40 and 1.71
(6 x3H, s, Me-29, Me-30, Me-27, Me-26, Me-24 and
Me25, respectively), 1.34 (6H, Rha 2 x Me), 1.82 (1H, m,
H-19),3.05 (1H, dd, J=13.5 and 3 Hz, H-18),4.42 (1H, m,
H-2),4.54 (2H, m, Glc-1, H-6), 4.72 (1H, d, J = 7.7 Hz, Xyl
H-1), 5.13 (1H, br s, Rha H-1), 5.20 (1H, br s, Rha H-1),
5.37 (2H, 2 x Api H-1), 545 (1H, br t, H-12), 5.76 (1H, d, J
=3.3 Hz, Ara H-1); 13C NMR: (Tables 1 and 2).

Saponin 2. Powder from MeOH, [«]3* —42.8 (MeOH;
c0.6). FAB MS (positive) m/z: 1215 [M + Na]*;
YHNMR: §1.00, 1.04, 1.16, 1.23, 1.40 and 1.70 (6 x 3H, s,
Me-29, Me-30, Me-27, Me-26, Me-24 and Me-25, respect-
ively), 1.33 and 1.34 (6H, Rha 2 x Me), 1.82 (1H, m, H-19),
3.03(1H, dd, J=12.6 and 3.8 Hz, H-18), 4.53 (1H, m, H-6),
4.73(1H, d, J=17.7 Hz, Xyl H-1), 5.13 (1H, br s, Rha H-1),
5.20(1H, br s, Rha H-1), 5.37 (1H, d, J = 4.0 Hz, Api H-1),
545 (1H, br t, H-12), 5.76 (1H, d, J=3.3 Hz, Ara H-1);
I3CNMR: (Tables 1 and 2).
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Alkaline hydrolysis of 1. A soln of saponin 1 (10 mg) in
0.5 M KOH (10 ml) was refluxed for 3 hr. The pH of the
reaction mixt. was adjusted to 6 with 10% HCI before
being extracted with n-BuOH satd with H,O. The BuOH
layer was evapd to dryness and the residue subjected to
silica gel CC using CH,Cl,-MeOH-H,O (14:6:1) as
solvent to give 3.

Acid hydrolysis of 1. A soln of saponin 1 (2 mg) in 10%
HCI (1 ml) was refluxed for 3 hr and then partitioned with
Et,O. The acidic aq. layer was neutralized with Ag,CO;,
filtered and taken to dryness. The residue was analysed by
TLC using MeCOEt-HOAc-MeOH (3:1:1) as sol-
vent, and authentic samples of glc, xyl, ara, rha and api.
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