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AN ACETYLATED BIDESMOSIDIC SAPONIN FROM
SCHEFFLERA OCTOPHYLLA

TRAN VAN SUNG

Institute of Natural Products Chemistry, Nghia do, Tu liem, Hanoi, Vietnam
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ABSTRACT.—A new acetylated bidesmosidic triterpenoid saponin has been isolated from
the leaves of Schefflera octophylla and structurally elucidated as 3-¢pi-betulinic acid 3-0-B-D-6'-
acetylglucopyranoside 28-[at-L-rhamnopyranosyl(1—>4)-0-B-D-glucopyranosyl(1—>6)}-B-D-

glucopyranoside {1].

Schefflera  octophylla (Lour.) Harms
(Araliaceae) is used in Vietnamese folk
medicine as an antirheumatic agent, a
tonic drug, and a treatment for liver dis-
eases (1). In earlier papers (2-5), several
triterpenes and triterpenoid saponins
from the leaves of this plant were re-
ported. We now describe the isolation
and structure elucidation of a new acety-
lated bidesmosidic saponin, 3-gpi-betu-
linic acid 3-0-B-p-6-acetylglucopyrano-
side 28-{a-L-rhamnopyranosyl(1+>4)-0-
B-D-glucopyranosyl(1—6)}-B-D-gluco-
pyranoside {1} from the same source.

Repeated flash chromatography on Si
gel of an MeOH extract of the leaves of §.
octophylla followed by passage through
Sephadex LH 20 and Lichroprep RP 18
columns afforded saponin 1 in 0.027%
yield. The fabms spectrum of 1 showed
peaks at m/z 1261.6 [M + thioglycerol}™,
1153.6 [M]", and 682.4 [M—rha—
glc—glc]+. The presence of an addi-
tional acety! group in 1 was indicated by

a signal at 2.03 ppm in the 'H-nmr
spectrum as well as two signals at
20.77 and 172.77 ppm in the >C-nmr
spectrum when compared with saponin
2 recently isolated from this plant (6).
Alkaline hydrolysis of 1 yielded the
glycoside 3, while acid hydrolysis gave
3-gpi-betulinic acid {4], identified by
comparison of tlc and ir and 'H-nme
spectra with authentic samples.

The position of the acetyl group in 1
was determined by analysis of the *>C-
nmr spectra of 1 and 2. It has been re-
ported (7,8) that on acetylation of an al-
cohol a methine carbon is deshielded and
signals of carbons of B-positions are dis-
placed upfield. Comparison of the '*C-
nmt spectrum of 1 with that of 2 (Table
1) showed that the C-5’ signal was dis-
placed upfield by 3.11 ppm, whereas C-
6’ was deshielded by 1.93 ppm. The
other signals remained almost unaf-
fected. This indicated that the acetyl
group in 1 is located at C-6'. Thus, 1

R!'=PB-p-glc, R?=H
R!=R?=H

NN

R!=PB-D-6-acetylglc’, R?=B-D-glc"(1~>6)}-B-D-glc”(1+>4)-0t-1-tha
R'=B-p-glc’, R?=B-D-glc"(1—6)-B-D-glc™(1—>4)-a-L-tha
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TABLE 1. '>C-nmr Spectral Darta of Compounds 1 and 2.*
Casbon Compound Casbon | Compound
1 2 1
c-1 ... 35.32 c-17 ... ... 57.99
c2 ... 21.93 c-18 . ... ... 50.57
c3 ... 83.16 82.5 C-19 ....... 48.36
c4 ... 38.35 C20 ... .. .. 151.79
CsS ... 51.24 c21 ....... 31.55
C6 . ... . 19.25 c22 ....... 37.61
C7 ... 34.49 c23 ... ... 29.18
c8 ... 42.19 C-24 . ... ... 22.98
c9 ... 50.98 cC25 ... 16.86
C-10 . ... .. .. 38.05 C26 ....... 16.70
C-11........ 22.19 C27 ....... 15.31
c-12 ..., ... 26.84 c28 ....... 176.34
C13 ........ 39.38 c29 ....... 110.39
C-14........ 43.68 C30 ....... 19.53
C15 .. ... ... 30.86 OCOCH, . . . . . 20.77
C-16 ........ 32.85 OCOCH; . . . .. 172.77
Gl¢’ I ... .. 101.86 101.5 GI" 1 ..... 104.51
2 ... 75.29 2 ... 75.02
3 ... .. 78.27 3 ... 76.86
4 ... .. 72.04 - 78.02
5 ... 74.99 78.1 b 76.69
6 ... .. 64.83 62.9 6 ... .. 61.91
Glc" 1 ... .. 95.25 Rha 1 .. ... 102.89
2 ... 73.74 2 ... 72.42
3 ... 79.54 3 ... 72.21
4 .. ... 70.96 - 73.98
5 ... 78.24 5 ... 70.64
6 ... .. 69.54 6 ... .. 17.84
*Data for 2 are from Sung ez a/. (6). Only the parameters that differed from those of 1 are
shown for 2.

was identified as 3-¢pi-betulinic acid 3-
0-B-D-6"-acetylglucopyranoside 28-{a-
L-thamnopyranosyl(1—>4)-0-8-D-gluco-
pyranosyl(1—6)1-B-D-glucopyranoside.

EXPERIMENTAL

GENERAL EXPERIMENTAL PROCEDURES.—
Mp’s are uncorrected. Ir spectra were recorded on
a Perkin-Elmer 1420. Fabms: Kratos, thio-
glycerol as matrix. "H-nmr spectra were recorded
with Bruker AC 500 (500 MHz), and >C-nmr
spectra with Bruker WM 500 (125.7) instru-
ments in CD;OD. Tlc employed precoated Si gel
plates 60 F,s4 (Merck). Spray reagent: vanillin/
H,SOy4. Sephadex LH 20: Pharmacia Uppsala,
Sweden; Lobar Fertigsdule Chroprep RP 18
(Merck).

PLANT MATERIAL.—The plant material used
was collected in Nghe linh province, Vietnam in
the spring of 1989 and identified as S. octophylia
by Dr. P.V. Nguyen, Institute of Biology in

Hanoi. A voucher specimen was deposited in the
herbarium of this institute.

ISOLATION.—Dried leaves of S. oaophylla
(250 g) were extracted with CHCI; (1 liter) and
then with MeOH (1 liter) in a Soxhlet apparatus.
The residue of the MeOH extract was flash
chromatographed on Si gel. Fractions eluted with
CHCl;-MeOH-H,0 (70:30:3) were successively
purified on Sephadex LH 20 and RP 18 (solvent
MeOH) to give 1 (67.5 mg, 0.027% yield) and
the known saponin 2.

Saponin 1.—White powder: mp 230-235°
(dec); [a}*'D —37° (¢= 1.68, MeOH); ir v max
(KBr) 3420, 1730, 1640, 1250, 1030, 880
cm™'; fabms m/z [M + thioglyceroll* 1261.6,
{M1* 1153.6, {M—CH,CO]" 1111.5, (M—
rha]™® 1007.5, [M — rha — glc — glc}* 682.4; 'H
nmr 0.83, 0.87, 0.89, 0.95, 1.02 and 1.69 (each
3H, s, tert Me), 1.26 (3H, d, J = 7 Hz, rha-Me),
2.04 (3H, s OA0), 3.00 (1H, dr, J=11.8, 5.2
Hz, H-19), 4.24 (1H, d, J=7.8 Hz, H-1),
4,38 (1H, d, J = 7.8 Hz, H-1"), 4.60 and 4.72
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(each 1H, brs, H,-29), 5.46 (1H,d, J=7.8 Hz,
H-1"); 3C nmr see Table 1.

ALKALINE HYDROLYSIS OF 1.—A solution of
1 (15 mg) in 5% methanolic KOH (3 ml) was
heated at 80° for 4 h. The mixture was treated
with Dowex 50 W X4 (H” form) and evapo-
rated. The residue was dissolved in H,O and ex-
tracted with 7-BuOH. The residue of the n-BuOH
extract showed the presence of compound 3.

ACID HYDROLYSIS OF 1.—Compound 1 (10
mg) was hydrolyzed with 5% HCI (2 ml) at 80°
for 4 h. The mixtute was extracted with CHCl;.
Evaporation of the CHCI; extract afforded 3-gpi-
betulinic acid [4].
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