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The acetone extract dbicranopteris dichotomafforded two new tetranorclerodanes, 18-hydroxyaylthonic atjd (

and 18-oxo-aylthonic acid2}, and four new clerodane-type diterpene glycosideS§ 1@&)-6-O-[6-O-acetyl{3-p-
glucopyranosyl-(+-4)-a-L-rhamnopyranosyl]cleroda-3,14-dien-13-8),((6S 139)-6-0-[4-O-acetyl$-b-glucopyranosyl-
(1—4)-o-L-rhamnopyranosyl]cleroda-3,14-dien-134)|, 6-O-[6-O-acetylf-p-glucopyranos-yl-(3-4)-a-L-rhamnopyranosyl]-
(13E)-cleroda-3,13-dien-15-0b}, and 60-[3-b-glucopyranosyl]-(3-4)-a-L-rhamnopyranosyl-(18-cleroda-3,13-dien-

15-ol (6), together with two known compounds, aylthonic aci)l énd (65,139)-cleroda-3,14-diene-6,13-dioB). The
structures of these new compounds were established by a combination of 1D and 2D NMR techniques, MS, and acid
hydrolysis. Compoun® showed modest anti-HIV-1 activity.

Dicranopterisspecies are very common ferns and grow as large
communities containing no other plant species. Previous studies

of Dicranopteris species have reported flavonoidh phenols®
proanthocyanidin,and clerodane-type glycosidé3.Recent re-

search showed that some clerodane-type glycosides isolated from
Dicranopterisspecies accelerated the growth of the stems of lettuce

or inhibited the root growtR.To find bioactive secondary metabo-
lites from this species, we chemically investigated the frond3.of
dichotomaBernb. and reported the isolation and structural elucida-
tion of two new highly oxygenated phenolic derivatives, dichoto-
mains A and B Continuous screening of the fronds &f.
dichotomaled to the discovery of two new tetranorclerodanes, 18-
hydroxyaylthonic acidX) and 18-oxo-aylthonic acid), and four
new clerodane-type diterpene glycoside§ 189-6-O-[6-O-acetyl-
pB-p-glucopyranosyl-(+-4)-a-L-rhamnopyranosyl]cleroda-3,14-di-
ene-13-ol 8), (65139-6-0O-[4-O-acetyl-p-glucopy-ranosyl-(+-4)-
a-L-rhamnopyranosyl]cleroda-3,14-dien-13-4), 6-O-[6-O-acetyl-
pB-p-glucopyranosyl-(3-4)-a-L-rhamnopyranosyl]-(1B)-cleroda-
3,13-dien-15-0l %), and 60O-[5-D-glucopyranosyl-(34)-a.-L-
rhamnopyranosyl]-(1B)-cleroda-3,13-dien-15-0b}, together with
two known compounds, aylthonic acid)( and (65139-cleroda-
3,14-diene-6,13-diol §).6 In the present paper, we report the
structural characterization of compourids8 and their anti-HIV-1
activities.

Results and Discussion

Compoundl was obtained as colorless crystals. The molecular
formula of GgH,04 was established on the basis of HRESIMS
[M — H]~ (found 281.1755, calcd 281.1752). TR&C NMR
spectrum ofl displayed the signals of one carboxylic acid group
(0c 174.4), two quaternary carbon$:(45.0 and 40.5), two olefinic
carbons §c 147.6 and 126.0), three methinek (74.9, 47.3, and
36.2), five methylenesd¢ 66.3, 43.8, 37.2, 27.1, and 19.4), and
three methylsdc 17.5, 17.0, and 16.4). Its IR spectrum showed
the absorption bands typical for the hydroxyl group (3483 Hm
and carboxylic acid group (1700, 3252857 cnt?). The'H and
13C NMR spectra ofl were similar to those of aylthonic acid)(”
The key difference was that the methyl group (Me-18)iwas
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4 R{=H, Ry=Ac

replaced by a hydroxymethyl groupd 66.3) in 1, which was
confirmed by the HMBC correlations of #18 (0 4.56, 4.41) with
C-3 (0c 126.0), C-4 §c 147.6), and C-5dc 45.0).

The relative configuration ol was determined by a ROESY
experiment. The ROESY correlations of H-6/H-8 and H-10 and of
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Figure 1. ROESY correlations of compouridand the aglycone
of 5.

Figure 2. HMBC correlations of compounds and 3.

H-10/H-113 indicated that H-6, H-8, and H-10 wefieoriented and,
accordingly, the hydroxyl group at C-6 wasoriented. The ROESY
correlation of Me-19/Me-20 and Hel and of Me-20/Me-17
suggested that Me-17, Me-19, and Me-20 possessadentations
(Figure 1). The structure df was 18-hydroxyaylthonic acid.
Compound2, colorless crystals, had the molecular formula
C16H2404 0n the basis of the HRESIMS (found 279.1596 and calcd
279.1596). The similarity of théH and3C NMR spectra ofl. and
2 (Tables 1 and 2) suggested tl2awvas a related tetranorclerodane
derivative. The only difference between the two compounds was
that the hydroxymethylene moiety{ 66.3, C-18) inl was replaced
by an aldehydic functiond¢ 198.2) in2. This was confirmed by
the HMBC correlations between the aldehydic protén 0.42)
and C-3 ¢ 157.8), C-4 §c 151.4), and C-5dc 45.2) and supported
by the downfield shift of C-3 and C-4 frod 123.0 and 147.6 in
1 to dc 157.8 and 151.4 ir2. The relative configuration was
established via a ROESY experiment. Similar ROESY correlations
to those inl confirmed that H-6, H-8, and H-10 wefkoriented,
while Me-17, M-19, and Me-20 were-oriented. Thus, compound
2 was identified as 18-oxo-aylthonic acid.
Compound3 was obtained as a pale yellow powder, and its
molecular formula was indicated agsH8s¢0,, by HRESIMS (found

Li et al.

identified a glucopyranosyl (+4) rhamnosyl linkage. The C-6
location of the acetyl group in the glucopyranosyl unit was
confirmed by HMBC correlations of H*6(dy 4.85 and 4.75) with
the carbonyl carbond¢ 170.9) of the acetyl group. Furthermore,
the sugar chain was linked to C-6 of the aglycone by HMBC
correlation of the anomeric protoay 5.35) of the rhamnopyranosyl
unit and C-6 {c 86.5) of the aglycone. The rhamnopyranosyl and
glucopyranosyl units were ie- andj-configurations, respectively,
by the coupling constants of their anomeric protons (Tabfe 1).
The relative configuration was established by a ROESY experi-
ment. The ROESY correlations confirmed that H-6, H-8, and H-10
weref-oriented, while Me-17, Me-19, and Me-20 wereriented.
(6S,139-Cleroda-3,14-diene-6,13-dio8) was also isolated from

this plant, and its specific rotationo(I25D —6.7) coincided with
the reported value.From a biogenetic perspective, compouhd
should be the aglycone 8fbecause it was isolated from the same
genus. Thus, the structure 8fwas determined as $139-6-O-
[6-O-acetyl5-p-glucopyranosyl-(34)-o-L-rhamnopyranosyl]cle-
roda-3,14-dien-13-ol.

Compound4 was obtained as a pale yellow powder. Its molecular
formula G4Hs¢012 was determined by analysis &f, 1°C, and
DEPT NMR data and verified by HRESIMS (found 655.3700, calcd
655.3693), which revealed 11 unsaturation degrees. The resem-
blance of the NMR spectra (Tables 1 and 2) to thoséafggested
that4 was a related clerodane-type diterpene glycoside. The acetyl
group in compound! was determined to be at C*4d¢ 72.3) of
the glucosyl moiety from the HMBC correlation of H*4oy 5.66)
to the carbonyl carbord¢ 170.5). Sugar analysis dfwas carried
out using the same method as frTherefore, compound was
identified as (& 139-6-O-[4-O-acetyl{3-p-glucopyranosyl-(3-4)-
a-L-rhamnopyranosyl]cleroda-3,14-dien-13-ol.

Compoundb showed a molecular ion at/z 655 [M — H]~, and
the molecular formula &HssO;, was established by HRESIMS
(found 655.3703, calcd 655.3693). THe and 3C NMR spectra
of 5 (Tables 1 and 2) indicated the presence of a diterpene, two
hexoses, and an acetyl group. Theand3C NMR spectra of the
aglycone ofs were similar to those a3, except for the resonances
of the side chain (Tables 1 and 2). HMBC correlations from Me-
16 (On 1.76) to C-14 §c 126.6) and from K15 0y 4.46) to C-13
(0c 138.0) confirmed that the side chain had a C-€314 double
bond and C-15 hydroxymethyl moiety. The acetyl group was located
at C-8' of the glucosyl moiety by HMBC correlations of,Hoy
4.85 and 4.74) with the carbonyl carbad(170.9) of the acetyl
group. Acid hydrolysis ob by the same method used 8iled to
decomposition of the aglycone, but gavglucose and-rhamnose.
The two monosaccharides were identified by comparison of their
Rr and specific rotation with those of authentic samples.

The ROESY correlations of Me-164H5 established the E3
configuration of the C-13C-14 double bond. Thg-orientation

655.3691, calcd 655.3693), corresponding to seven unsaturation®f H-6, H-8, and H-10 and the-orientation of Me-17, M-19, and

degrees. ThéH and 3C NMR spectra of3 showed resonances

Me-20 were also confirmed by ROESY correlations (Figure 1).

characteristic of a diterpene, two hexoses, and an acetyl groupThus, the structure of was defined as ©-[6-O-acetylf}-0-
(Tables 1 and 2). Assignment of each glycosidic proton system glucopyranosyl-(+-4)-o-L-rhamnopyranosyl]-(18)-cleroda-3,13-

was achieved by analysis é&fi—'H COSY and HMQC-TOCSY

dien-15-ol.

experiments. The diterpene possessed a secondary methyl, three Compound6 was formulated as $Hs4011 from HRESIMS

teriary methyls, four olefinic carbons, an oxygenated methine, and

(found 613.3578, calcd 613.3587). THe and 3C NMR spectra

an oxygenated quaternary carbon, which suggested that it wasof 6 (Tables 1 and 2) were co-incident witexcept for the absence

similar to (65139-cleroda-3,14-diene-6,13-dioB);> a common
aglycone of the clerodane-type glycoside®afranopteris®® The

of an acetyl group if6. Sugar analysis & was also carried out as
for 5. The ROESY correlations of Me-16)§ 1.77) with H-15

sugar moieties comprised a rhamnopyranosyl and a glucopyranosykdox 4.48) suggested that the double bond between C-13 and C-14

unit by similarity of their spectroscopic data with literature diet8.
Acid hydrolysis of 3 could not afford aglycone, which was
decomposed under acid condition, but gawglucose and.-

was alsce-configured. Accordingly, compoungiwas determined
to be 60O-[3-p-glucopyranosyl-(+-4)-a-L-rhamnopyranosyl]-(18)-
cleroda-3,13-dien-15-ol.

rhamnose. The two monosaccharides were identified by comparison Compoundd—8 were tested for cytotoxicity against C8166 cells

of their Ry and specific rotation with those of authentic sampI¥s.
HMBC correlation between the anomeric protamy 6.19) of the
glucopyranosyl unit and C-46¢ 85.2) of the rhamnosyl unit

(CC50), and anti-HIV-1 activity was evaluated by the inhibition
assay for the cytopathic effects of HIV-1 (EC50), using AZT as a
positive control. Compoun@ exerted modest cytotoxic activity
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Table 1. '"H NMR Assignments of Compoundis-62
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no. 1 2 3 4 5 6
la 1.77 (m) 1.55 (m) 1.50 (m) 1.48 (2H, overlapped) 1.48 (m) 1.50 (m)
15 2.10 (m) 1.87 (m) 1.61 (m) 1.52 (m) 1.56 (m)
2a 2.16 (m) 2.11 (m) 1.92 (2H, m) 1.89 (2H, m) 1.93 (2H, m) 1.95 (2H, m)
25 2.30 (m) 2.31 (m)
3 5.66 (br s) 6.64 (d, 3.2) 5.13 (m) 5.11 (s) 5.18 (overlapped) 5.13(s)
6 3.98 (t, 4.3) 3.71(dd, 11.1, 4.5) 3.39 (m) 3.39 (m) 3.39 (m) 3.40 (m)
7a 1.82 (2H, m) 1.72 (2H, m) 1.60 (overlapped) 1.72 (2H, m) 2.15(m) 2.15(m)
78 1.51 (overlapped) 1.57 (m) 1.57 (m)
8 2.40 (m) 2.36 (m) 2.15 (m) 2.10 (m) 1.44 (m) 1.45 (m)
10 2.05 (m) 1.82 (m) 1.31 (m) 1.29 (m) 1.23 (m) 1.26 (m)
1lla 2.52 (d, 13.6) 2.51 (2H, m) 1.58 (overlapped) 1.52 (m) 1.23 (m) 1.30 (m)
115 2.62 (d, 13.6) 1.51 (overlapped) 1.60 (m) 1.29 (m) 1.39 (m)
12a 1.58 (m) 1.60 (m) 1.85 (2H, m) 1.87(2H, m)
12 1.55 (m) 1.52 (m)
14 6.18 (m) 6.18 (m) 5.74 (m) 5.75 (m)
15a 5.24 (overlapped) 5.17 (m) 4.46 (2H, m) 4.48 (2H, m)
1545 5.57 5.57 (m)
(dd, 6.5, 17.3)
16 1.51(3H,s) 1.51(3H,s) 1.76 (3H, s) 1.77 (3H, s)
17 1.00 0.98 0.79 0.74 0.72 0.73
(3H,d, 6.7) (3H,d, 6.7) (3H,d, 6.3) (3H,overlapped) (3H, d, 6.6) (3H,d, 6.7)
18 4.41 (d., 12.7) 9.42 (s) 1.74 (3H, overlapped) 1.74 (3H, s) 1.74 (3H, s) 1.74 (3H, s)
4.56 (d., 12.7)
19 1.80 (3H, s) 1.21 (3H,s) 1.07 (3H, s) 1.07 (3H, s) 1.04 (3H, s) 1.08 (3H, s)
20 0.79 (3H, s) 0.73 (3H, s) 0.74 (3H, s) 0.74 (3H, overlapped) 0.44 (3H, s) 0.67 (3H, s)
Rha
1 5.35 (brs) 5.33 (brs) 5.35 (brs) 5.34 (brs)
2 4.50 (m) 4.49 (m) 4.48 (m) 4.50 (m)
3 4.54 (m) 4.55 (m) 4.52 (m) 4.54 (m)
4 4.38(t, 8.3) 4.44 (t, 8.3) 4.40 (t,8.2) 4.45 (1,8.3)
5 4.20 (m) 4.20 (m) 4.21 (m) 4.24 (m)
6 1.74 1.74 1.72 1.69
(3H, overlapped) (3H, overlapped) (3H, overlapped) (3H, d, 6.3)
Glc
1 5.19(d, 7.3) 5.28(d, 7.3) 5.20(d, 7.2) 5.26 (d, 7.2)
2 4.12(t,7.3) 4.29 (m) 4.16 (m) 4.16 (t,7.2)
3 4.16 (m) 4.15 (m) 4.17 (m) 4.25 (m)
4 4.00 (t, 7.3) 5.66 (m) 4.00 (t, 7.2) 4.29 (t,7.2)
5 3.86 (m) 3.84 (m) 3.85(m) 3.80 (m)
6 4.85(d, 11.3) 4.15 (m) 4.85(d, 11.3) 4.47 (m)
4.74 (m) 4.06 (m) 4.75 (m) 4.38 (m)
Ac
CHs 1.95(3H, s) 1.98 (3H, s) 1.93(3H,s)

@ Spectra were recorded inslsN; chemical shifts §) are in ppm and in Hz.

against C8166 cells with Gg > 653.04uM and showed anti-

HIV-1 activity with EGso = 59.43uM and a selectivity index (C&/

ECso) more than 10.99.

Experimental Section

General Experimental Procedures. Both 1D and 2D NMR

Extraction and Isolation. The dry fronds oD. dichotoma(32 kg)

were powdered and extracted with acetone (30 L) for 24 h at room

temperature. The acetone extract was concentrated in vacuo to give a
crude extract (2.3 kg), which was then suspended.i{d Bhd subjected

to column chromatography over DM 130 eluting with@®Hand 95%
EtOH, respectively. The fraction eluting by 95% EtOH was concentrated

in vacuo to give a residue (1.5 kg), which was then subjected to column

experiments were performed on a Bruker AM-400 or a DRX-500 chromatography over silica gel (26800 mesh) eluting with CHGH+

spectrometer. Chemical shift§)(are expressed in ppm with reference

MeOH (from 1:0 to 0:1) to afford fractions AH. Fraction B was

to the solvent signals. MS was recorded on a VG Auto Spec-3000 or subjected to column chromatography over silica gel eluting with
a Finnigan MAT 90 intrument. IR spectra were recorded on a Bio-Rad CHCl—MeOH (100:1) to yieldl (30 mg),2 (10 mg),7 (20 mg), and
FTS-135 spectrometer for KBr pellets. UV data were obtained on a 8 (47 mg). Fraction D was subjected to RP-18 and silica gel column
UV 210A spectrometer. Optical rotations were measured with a Horiba chromatography, repeatedly, to aff&¢100 mg). Further purification
SEPA-300 polarimeter or a Perkin-Elmer model 241 polarimeter. 0N Sephadex LH-20, RP-18, and semipreparation HPLC (Agilent 1100

Column chromatography was performed either on silica gel{300
mesh, Qingdao Marine Chemical, China), silica gel H-#0 um,
Qingdao Marine Chemical, China), or MCI gel CHP20P{250um,
Mitsubishi Chemical Corporation, Tokyo, Japan). Semipreparative []

Zorbax SB-C18, 250x 9.4 mm; UV detector). Fractions were

HPLC system; Zorbax SB-C18, 250 9.4 mm; UV detector) yielded
3 (25 mg),4 (7.8 mg), ands (6 mg).
Compound 1: colorless crystals from MeOH; mp 26208 °C;

18
D

—51.9 € 1.0, MeOH); UV (MeOH)Amax (log €) 202 nm (2.1);
HPLC was performed on a Hewlett-Packard instrument (column: R (KBr) vma 3483, 3251, 2960, 2857, 1700, 1252 ¢miH and**C

NMR data, see Tables 1 and 2; negative ESIM3 281 [M — H];

monitored by TLC, and spots were visualized by heating silica gel plates HRESIMSm/z 281.1755 (caled for GH>0, 281.1752).
Compound 2: colorless crystals from MeOH; mp 16162 °C;

sprayed with 10% kSO, in EtOH.

Plant Material. The fronds ofD. dichotomawere collected from
Xiaowei Mountain, Nanxi, Hekou County, Yunnan Province, P. R.

[ga]'’> —43.3 € 0.8, MeOH); UV (MeOH)Amax (I0g €) 202 nm (2.5);
IR (KBr) vmax 3435, 2963, 2889,1709, 1228, 991 ¢m'H and 3C

China, in March 2005. A specimen (CZ 007) was deposited in the NMR data, see Tables 1 and 2; negative ESIM3 279 [M — H]";
Herbarium of the Department of Taxonomy, Kunming Institute of HRESIMSnz 279.1596 (calcd for (H2404 279.1596).

Botany, Chinese Academy of Sciences, and was identified by one of

the authors (X.C.).

Compound 3: pale yellow powder; ({L]lsD —50.5 € 3.2, MeOH);

UV (MeOH) Amax (log €) 202 nm (2.4); IR (KBr)vmax 3424, 2960,



268 Journal of Natural Products, 2007, Vol. 70, No. 2

Table 2. 13C NMR Assignments ofi—62

no. 1 2 3 4 5 6

1 194t 18.7t 18.1t 18.1t 179t 179t
2 27.2t 29.0t 27.0t 27.0t 27.0t 27.0t
3 126.0d 157.8d 123.1d 123.0d 122.9d 123.0d
4 147.6s 151.4s 1436s 1436s 143.6s 1436s
5 45.0s 45.2s 44.2 s 442s 44.1s 440s
6 74.9d 74.1d 86.5d 86.4d 86.3d 86.2d
7 37.2t 36.7t 35..3t 35.3t 35.2t 35.2t
8 36.2d 35.6d 34.4d 34.4d 34.3d 34.3d
9 405s 404 s 38.1s 38.1s 38.4s 38.6s
10 47.3d 46.7d 46.0d 46.1d 459d 459d
11 43.8t 436t 32.7t 32.7t 37.2t 37.2t
12 174.4s 1743s 359t 359t 256t 25.61t
13 72.6s 726s 138.0s 140.0s
14 147.2d 147.3d 126.6d 126.6d
15 1115t 111.4t 58.7t 58.7t
16 28.6q 28.7q 23.8q 23.4q
17 16.4q 16.3q 16.0q 16.0q 159q 159¢q
18 66.3t 198.2d 23.0q 22.9q 23.0q 22.9q
19 17.0q 16.8q 16.1q 16.4q 16.3q 16.3q
20 17.5q 17.0q 18.4q 18.3q 18.0q 18.0¢q
Rha

1 103.4d 103.3d 103.4d 103.3d
2 72.3d 72.7d 72.2d 72.2d
3 72.8d 72.8d 72.8d 72.8d
4 85.2d 84.9d 85.2d 85.2d
5 68.3d 68.3d 68.3d 68.4d
6 18.2q 18.2q 18.1q 18.2q
Glc

1 106.6d 106.5d 106.7d 106.9d
2 76.4d 76.0d 76.4d 76.6d
3 78.4d 76.6d 78.4d 78.6d
4 71.6d 72.3d 71.6d 71.5d
5 75.3d 76.0d 75.4d 78.6d
6 64.6t 62.2t 64.6t 62.7t
Ac

CHjs 20.8q 21.1q 20.8q

CcoO 1709 s 1705s 170.9s

a Spectra were recorded ins@sN; chemical shifts §) are in ppm.

Table 3. Cytotoxicity and Anti-HIV-1 Activity of Compounds
1-8

cytotoxicity,  anti-HIV-1 activity,  selectivity index,

compound  CGCsp (uM) EGCso (uM) CGso/ECso

1 708.52 301.51 >2.34

2 713.37 325.30 >2.19

3 120.93 110.29 1.10

4 304.51 145.40 >2.09

5 135.7 76.31 1.78

6 325.33 85.06 >3.82

7 750.81 197.01 >3.81

8 653.04 59.43 >10.99

AZT 5746.1 0.0147 390 406.06

2924, 2877,1731, 1642, 1451, 1384, 1053 &fH and**C NMR data,
see Tables 1 and 2; negative ESIM#% 655 [M — H]~; HRESIMS
m/z 655.3691 (calcd for €Hs¢012 655.3693).

Compound 4: pale yellow powder;¢]18D —16.2 € 0.6, MeOH);
UV (MeOH) Amax (log €) 202 nm (2.2); IR (KBr)vmax 3441, 2959,
2922, 2852,1728, 1634, 1451, 1384, 1059 &H and*3C NMR data,
see Tables 1 and 2; negative ESIM# 655 [M — H]~; HRESIMS
m/z 655.3700 (calcd for GHs¢012 655.3693).

Lietal.

Compound 5: pale yellow powder; ¢]18D —47.8 € 0.6, MeOH);
UV (MeOH) Amax (Iog €) 202 nm (2.0); IR (KBr)vmax 3426, 2961,
2927, 2876,1741, 1633, 1450, 1384, 1054 &tH and**C NMR data,
see Tables 1 and 2; negative ESIM#% 655 [M — H]~; HRESIMS
m/z 655.3703 (calcd for €Hs¢012 655.3693).

Compound 6: pale yellow powder; ([L]lBD —62.1 € 0.7, MeOH);
UV (MeOH) Amax (log €) 203 nm (2.7); IR (KBr)vmax 3419, 2961,
2934, 2877, 1636, 1450, 1384, 1058 ¢mtH and'*C NMR data, see
Tables 1 and 2; negative ESIM&z 613 [M — H]~; HRESIMS m/z
613.3578 (calcd for EHs40:1 613.3587).

Acid Hydrolysis of 3, 4, 5, and 6.A solution of3 (10 mg) in 2 M
HCI (3 mL) was heated in a water bath at @ for 6 h. After cooling,
the reaction mixture was neutralized with NaHC#d extracted with
CHCl;. Through TLC comparison with an authentic sample using
CHCl,—MeOH (8:2) as a developing systemglucose and-rhamnose
were detected in the water layeR (= 0.16 and 0.43, respectively).
The aqueous solution was further concentrated to dryness and subjected
to silica gel chromatography eluting with CHEIMeOH (9:1) to give
p-glucose (2 mg),({n]lsp +40 (¢ 0.2, MeOH), and.-rhamnose (1.3

mg), [a]lBD +10 (c 0.15, MeOH). The aglycone &was not obtained,
because the TLC of the CHEOpart indicated that there were at least
four products, and was not subjected to further isolation and identifica-
tion due to the limited amount. Acid hydrolysis 4f 5, and6 by the
same method used f& led to decomposition of the aglycones, but
gave p-glucose andi-rhamnose. The two monosaccharides were
identified by comparison of theRs and specific rotation with those of
authentic samples.

Anti-HIV-1 Assay. Cytotoxicity against C8166 cells (G§ was
assessed using the MTT method, and anti-HIV-1 activity was evaluated
by the inhibition assay for the cytopathic effects of HIV-1 @)C*
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