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Ajanoside, a Xanthine Oxidase I nhibitor with a Novel Skeleton from Ajania fruticulosa
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The structure of gjanoside, a xanthine oxidase inhibitor
with a novel skeleton isolated from the aerial parts of Ajania
fruticulosa, was determined to be [2,2-bis(4-hydroxy-3-
methoxyphenyl)-4-oxo-1,3-dioxin-5-ylimethyl B-D-glucopyra-
noside on the basis of extensive spectroscopic analyses.

Ajania fruticulosa (Ledeb.) Poljak (Asteraceae), a medici-
nal plant distributed mainly in northwest of China, has been
used by the local to treat appendicitis, tuberculosis and emphy-
sema.l In the process of our continuous investigations of struc-
turally novel and/or biologically active natural products of plant
origin, the highly oxygenated sesquiterpenoides and xanthine
oxidase inhibitory flavonoids have been characterized from the
title species.»? As afollow-up to the findings, a novel skeletal
glycoside 1 (15 mg), exhibiting xanthine oxidase inhibitory
activity in vitro, was isolated from the EtOAc extract of the aer-
ial parts of title plant (3.2 kg) by repeated silica gel chromatog-
raphy. We hereby wish to present the structure determination
and bioassay evaluation of the new phytochemical.

Ajanoside (1) was obtained as a white gum, [¢] 3> +10.7° (¢
0.5, MeOH). The molecular formula was disclosed by the
molecular ion at m/z 536.1535 (C,5H,045 requires 536.1530)
in its high-resolution electron impact mass spectrum. The IR
absorption band at 1675 cm was ascribable to an o,B-unsatu-
rated ester or ketone moiety. This observation, coupled with an
olefinic singlet at & 8.38 in the *H-NMR spectrum and the car-
bon resonance lines at & 90.3 (C), 171.1 (C), 128.1 (C) and
155.0 (CH), led to the assumption of 2,2,5-trisubstituted 1,3-
dioxin-4-one framework.2 This hypothesis was subsequently
confirmed by extensive 2D-NMR experiments (*H-H COSY,
HMQC and HMBC) alowing the unequivocal assignment of all
1H- and 3C-NMR resonances (Table 1). Furthermore, a carbon
signal at 6 61.9 (CH,) indicated the presence of an oxygenated
methylene which was demonstrated to bond to C-5 by a pair of
doublets at & 4.33 and 4.51 in the IH-NMR spectrum, both
being broadened by their alylic couplings with H-6 at & 8.38.
This assumption was reinforced by the long-range correlations
of H-7 with C-4 and C-6 in the HMBC spectrum. Moreover,
along with the anomeric doublet at 6 4.24 (J = 7.7 Hz, H-1") in
its TH-NMR spectrum, five methine [§ 102.7, 77.0, 76.6, 73.4
and 70.1] and a methylene [6 61.1] carbon resonances disclosed
the presence of a 3-D-glucopyranosyl group which was identi-
fied by co-PC (paper chromatography) with authentic sample
after acid hydrolysis. The strong cross peak between C-7 and
H-1"" in the HMBC spectrum suggested that glucopyranosyl
moiety was anchored on C-7. In addition, a six-proton singlet
at 6 3.70 and two sets of aromatic proton signals [& 6.81/6.79
(d, J=2.0Hz), 6.76/6.75 (d, J = 8.0 Hz), 6.73/6.72 (dd, J = 8.0,
2.0 HZ)] in the H-NMR spectrum indicated the presence of a
pair of 4-hydroxy-3-methoxyphenyl groups corresponding to

the typical fragment at nvz 123 in the EI-MS formed due to the
cleavage between C-2 and C-1/C-1". The positioning of the
hydroxy and methoxy functions was further reinforced by the
1I3C-NMR spectrum and 2D-NMR experiments (Table 1).
Furthermore, the two aromatic residues could be attached on
none but C-2, a quaternary carbon resonating at & 90.3. This pro-
posa was further supported by the discerned long-range correla-
tion of C-2 with H-6, H-2', H-6', H-2" and H-6" in the HMBC
spectrum. In conclusion, the structure of compound 1 was deter-
mined as [2,2-bis(4-hydroxy-3-methoxyphenyl)-4-oxo-1,3-dioxin-
5-yllmethyl B-D-glucopyranoside, the first representative pos-
sessing a novel 2,2-diphenyl-5-methyl-1,3-dioxin-4-one skele-
ton.

Figure 2. Partial HMBC correlation of 1.

Xanthine oxidase is a key enzyme that catalyzes the oxida-
tion of hypoxanthine to xanthine and of xanthine to yield uric
acid and superoxide anions.* Therefore, inhibition of xanthine
oxidase is an effective therapeutic approach for treating hyper-
uricemia that causes gout, kidney stones, and myocardial
ischemia® In vitro bioassay revealed that compound 1 inhibit-
ed xanthine oxidase as a competitive inhibitor (K; = 21.3 uM)
with ICg values being 48.7 uM (the 1Cy, value of alopurinol
used as positive control in the bioassay was 23.0 uM).
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Table 1. NMR (400 MHz, DMSO-dj) spectral data for 1

C 8¢ (DEPT) 3u (Jin Hz) HMBC

2 90.3(C) H-6, H-2', H-2",
H-6', H-6"

4 171.7(C) H-6, H-7

5 128.1(C) H-6, H-7

6 155.0(CH) 8.38brs H-7

7 61.9(CHy) 4.33,4.51brd(14.0) H-6, H-1"

' 130.9(C) H-5'

2’ 110.7(CH) 6.81d(2.0) H-6'

3" 1475 (C) H-2',H-5', -OCH;,

4 146.7(C) H-2', H-5', H-6'

5' 115.4(CH) 6.76d (8.0)

6 1192(CH) 6.73dd(8.0,2.0)  H-2'

1" 1309 (C) H-5"

2" 110.6 (CH) 6.79d (2.0) H-6"

3" 147.5(C) H-2", H-5", -OCH;

4" 146.7 (C) H-2", H-5", H-6"

5" 115.4(CH) 6.75d (8.0)

6" 119.1 (CH) 6.72dd(8.0,2.0)  H-2"

1" 102.7 (CH) 4.24d(7.7) H-7, H-2"

2" 73.4(CH) 3.02dd(84,7.7)  H-3"

3" 77.0(CH) 3.13t(8.4) H-2", H-5"

4" 70.1(CH) 3.04t(8.4) H-3"

5" 76.6 (CH) 3.11m H-4"

6" 61.1 (CHy) 3.50brd (12.0)

CH; 55.9

3.71dd (12.0, 4.4)
3.70 s

1419

Grants to RXT from the Natural Science Foundation of

China (Nos. 39725033 and 39970083) are gratefully acknowl-
edged.

References and Notes

1

2

3

H. Li, J. C. Meng, C. H. K. Cheng, T. Higa, J. Tanaka, and
R. X. Tan, J. Nat. Prod., 62, 1053 (1999).

W. Z. Wang, R. X. Tan, Y. M. Yao, Q. Wang, and F. X.
Jiang, Phytochemistry, 37, 1347 (1994).

G. L. Lange, M. G. Organ, and M. R. Roche, J. Org.
Chem.,, 57, 6000 (1992).

L. Costantino, G. Rastelli, and A. Albasini, Eur. J. Med.
Chem., 31, 693 (1996).

T. Hayashi, K. Nagayama, M. Arisawa, M. Shimizu, S.
Suzuki, M. Yoshizaki, N. Morita, E. Ferro, |. Basualdo,
and L. H. Berganza, J. Nat. Prod., 52, 210 (1989).



