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A Dimeric Lactone from Ardisia japonicawith Inhibitory Activity for HIV-1 and HIV-2

Ribonuclease H
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A new dimeric lactone, ardimerin digallat&)( was isolated from the whole plants Afdisia japonica,along with six
known constituents. The structure dfwas established on the basis of spectroscopic analysis including 1D- and 2D-
NMR techniques. Compountl inhibited HIV-1 and HIV-2 RNase H in vitro with I values of 1.5 and 1.kM,

respectively.

Ardisia japonica(Thunb.) Blume (Myrsinaceae) has been used the COSY spectrum. ThEC NMR and DEPT spectra indicated
in Oriental traditional medicine as an antitussive and as a diuretic the presence of gallic acié (L20.0, 109.2, 139.0, 145.5, and 176.1)

agent and also to stop uterine bleedig.he chemical constituents
and biological activities ofA. japonicahave been reported and
include triterpenoid saponifs,bergenin and analogues with anti-
HIV activity,* benzoquinones>8and a dimeric lactone with radical-
scavenging activity.As part of an ongoing molecularly targeted

and aC-glucose ¢ 73.2, 79.6, 74.4, 70.8, 80.3, and 63.6) moigty.
The portions of the NMR data not due to gallic acid moieties were
similar to those of a dimeric lactone, ardimeri),( previously
reported from this plant. The HMBC NMR spectrum showed
coupling between the carboxylic acid carbon of the gallic acid unit

screening program to develop anticancer and antiviral drugs from and proton H-60f the glucose moiety (Figure 1), which implied
natural products, we have isolated a new inhibitor of HIV RNase that the gallic acid unit was attached at Cef glucose. The

H, ardimerin digallate X), along with six known compounds,
namely, ardimerinZ),” quercitrin® friedelin? bauerenyl acetat€,
epifriedelinol, and bauerendl from the whole plants o. japonica.

Compoundl was obtained as white crystals, with a strong
absorption band at 1700 crhin the IR spectrum attributed to a
lactone ring. The positive HRFABMS revealed an ion mafz
983.1706 corresponding to the molecular formulgHzO26Na. The
IH NMR spectrum showed a broad methoxy singled &93 and
two peaks at 7.10 and 7.12 due to aromatic protons. Signals

molecular mass ol was 304 Da greater than that f@r which
implied two additional gallic acid units. Further analysis of the
HMBC spectra found correlations from the H-6 proton to C-2, C-4,
and the lactone carbonyl (C-1a)@tl64.7 and from the methoxyl
proton to C-4 av) 141.2, establishing the location of the methoxyl
group at C-4. COSY and DEPT spectroscopic analysis of the
carbohydrate moiety confirmed the NMR assignments in that
portion of the molecule. Thus compourddwas established as a
dibenzodioxocine C-glycoside derivative and named ardimerin
digallate.

All of the isolated compounds except bauerenol were tested for
inhibition of RNase H enzymatic activity. Of these compounds,
only ardimerin digallateX) showed inhibitory activity against both
HIV-1 and HIV-2 RNase H in vitro with |G values of 1.5 and
1.1 uM, respectively, while it did not inhibit either human &
coli RNase H at 20«M, demonstrating that selective inhibition
of the retroviral enzyme can be achieved. Ardimei2), (vhich
lacks a galloyl moiety, did not show any inhibition of RNase H
nor did the other compounds (quercitrin, friedelin, bauerenyl acetate,
and epifriedelinol) tested, suggesting that the inhibitory effects of
1 are mediated in part due to the presence of the galloyl unit. Several
reports have shown that the galloyl group is an important pharma-
cophore for HIV activity’®-16 however, gallic acid alone was
ineffective in inhibiting reverse transcriptaSeWe found the
isopropyl ester of gallic acid to inhibit RNase H, although the HIV-1
enzyme was more sensitive, with ansy@f 1.3 uM, while the
HIV-2 enzyme was less sensitive, with ans$@f 8.0 uM. Most
HIV-1 RT inhibitors have been shown to have no effect or lower

.. . . i _ i —19 i
characteristic for a glucose moiety were observed from an anomericPOtency in HIV-2 RT activity:1° Interestingly, our results showed

proton doublet ad 5.03 J = 10.5 Hz) and a cluster of peaks from
0 3.56 to 4.38, which were all linked in a single spin system from
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that 1 was active on both HIV-1 and HIV-2 RNase H at
approximately equal concentrations. Thus, compounds targeting the
RNase H domain of the protein may have greater potential for use
as drug candidates directed at both HIV-1 and HIV-2 infection.

Compoundsl and 2 were tested for inhibition of the DNA
polymerase activity of reverse transcriptase, but they had no effect
at a concentration of 5@M. The anti-HIV activity of 1 was
evaluated in an XTT-based cell viability assay using the human
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Table 1. NMR Spectroscopic Data (GID) for Ardimerin

Digallate (1)
position dc on (Jin Hz)
la 164.7
1 118.4
2 151.3
3 148.4
4 141.2
5 116.3
6 110.0 7.10 (2H, s)
1 73.2 5.03 (2H, d, 10.5)
2 80.4 4.12 (2H,1,9.9)
3 74.4 3.97 (2H, m)
Ho q 70.8 3.56 (2H, t, 9.9)
o 5 80.3 3.88 (2H, m)
6 63.6 4.38 (2H, m)
3.95 (2H, m)
1" 120.0
HO 2" 109.2 7.12 (2H, s)
3’ 139.0
OH 4 145.5
Figure 1. Selected HMBC correlations observed for 5" 139.0
6" 109.2 7.12 (2H,s)
T-cell line CEM-SS infected with HIV-420 After a 6-day 7 167.1
OCHs 59.9 3.93 (6H, s)

incubation periodl did not inhibit the cytopathic effect of HIV-1
infection.

extension), with 1.5 pmol of substrate incubated with 0.1 pmol of
enzyme for 5 min at room temperature. The reaction was started by
General Experimental ProceduresMelting points were measured  adding deoxynucleotide phosphates at 0.2 mM and run for 20 min at
using a Yanagimoto micro hot-stage melting point apparatus and are room temperature. The reaction buffer was 50 mM Tris pH 8, 80 mM
uncorrected. Optical rotations were taken with a JASCO P-1020 digital NaCl, 8 mM MgCh, and 5 mM DTT. Cleavage was visualized by
polarimeter. UV spectra were obtained with a JASCO V-550 UV/vis autoradiography of polyacrylamide electrophoresis gels.
spectrometer. IR spectra were run on a JASCO 100 IR spectropho- HIV Cytopathic Assay. This assay was conducted as previously
tometer. NMR experiments were performed on Bruker DRX-300 and reported, with CEM-SS cells infected with strain RF of HIVL.
-600 NMR spectrometers. FABMS were obtained from a JMS-HX/
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chromatographed on a silica gel column using CH®leOH (5:1 v/v)
as eluent, giving six fractions (AF). Fraction A was purified by means
of silica gel column chromatography with CHEIMeOH (5:1),
affording 1 (11.9 mg). Ardimerin 2, 1500 mg) and quercitrin (368.0

Experimental Section
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