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Abstract—The new prefuranic labdane diterpene 9a,13R;15,16-diepoxy-12-oxo-labd-14-en-19,6 5-olide (polyodonine)
has been isolated from the aerial parts of Marrubium polydon. The known 3-O-( 8-D-glucopyranosyl)-38-hydroxystig-
mast-5-ene and the flavone glucosides 7-O-[ f-D-(6-0-p-coumaroyl)-glucopyranosyl]-apigenin and 7-O-[ -p-(3,6-di-
O-p-coumaroyl)-glucopyranosyl]-apigenin were also obtained from the same source. The structure of polydonine has

been determined primarily on the basis of NMR spectroscopy.

INTRODUCTION

Marrubium polydon Boiss. grows wild in the Sulaiman-
iyah province in the north of Iraq. The sesquiterpene
lactone and alkaloid fractions from this plant show anti-
microbial activity [1]. The labdane diterpenes peregri-
nine and preperegrinine have been obtained from the
aerial parts of M. friwaldskyanum Boiss. [2]. In this
paper, we report on the isolation and structural elucida-
tion of the new labdane diterpene polyodonine (1).

RESULTS AND DISCUSSION

The methanolic extract of the dried powdered aerial
parts of M. polydon yielded 1, 3-O-( f-D-glucopyranosyl)-
3p-hydroxystigmast-5-ene (2) [3], 7-0-B-D-[(6-O-p-
coumaroyl)-glucopyranosyl]-apigenin (3) [4] and 7-0-f-
D-{(3,6-di-O-p-coumaroyl)-glucopyranosyl]-apigenin (4)
[5].

The IR spectrum of 1 showed y-lactone (1765 cm ™),
ketone (1745cm™!) and enol-ether (3090, 1600 cm ™ *)
absorptions. The HR mass spectrum gave a molecular
ion peak at m/z 346.1781, indicating the molecular for-
mula C,0H,605. The 'HNMR spectrum (500 MHz,
CDCl;) showed the presence of two tertiary methyl
groups and one secondary methyl group characterized
by the singlets at 61.32 (H;-18) and 1.07 (H-20), and the
doublet at 60.72 (Jgp.17. = 6.4 Hz, H;-17). Signals at
6237 and 280 (Jy;a1:8=184Hz), and 4.33 (d,
Jisa.16p = 10.7Hz) and 4.47 (dd, J ea 168 = 10.7 Hz,
Jis.168 = 0.5 Hz) were attributed to the two AB systems

tAuthor to whom correspondence should be addressed.

H-11,/H-115 and H-16,/H-16g. The signals of the ole-
finic and methine protons were observed at §4.99 (d,
Jis1s =25Hz, H-14) and 6.62 (dd, Jy4,:5 =2.5Hz,
Jis.168 = 0.5 Hz, H-15), and 62.28 (d, Js,6, = 44 Hz,
H-S) and 4.75 (dd, JSa,Gu =44 HZ, J6a,7u =60 HZ, H-6).

After irradiation of H3-17 in a one-dimensional NOE
difference experiment, the NOEs to H-16, and H-16g
could be detected, whereas no NOE was found to H-14.
ROESY cross-peaks between H;-17 and H-16, indicated
the close spatial proximity of these protons. This behav-
iour clearly established [2, 6] the R configuration of the
C-13 centre of 1. Irradiation of H3-20 and H-18 in two
NOE difference experiments caused positive enhance-
ments of H-11,, H-11g, H-88, H-1; and H-5,, H-6,. The
through-space connectivities of the protons H-115/H-14,

@) \12 | 0

1575



1576

Table 1. 'H and "*CNMR spectral data for poly-
odonine (1} in CDCl;

Ou
C d¢ H,/H,
1 28.3 1.71/1.31
2 17.7 1.59/1.83
3 28.1 2.17/1.52
4 44.0
5 443 228 (d, Js, 00 = 44 H2)
6 75.5 4.75(dd, J s, 0, = 44 Hz,
Joz.72 = 6.0 Hz)
7 311 1.73/2.23
8 31.3 215
9 84.6
10 38.5
11 40.0 A 237/B280(d, Jyya118 =184 Hz)
12 2125
13 92.7
14 102.7 499 (d, J 4,5 = 2.5H2)
15 1514 6.62(dd, J,4 s =2.5Hz,
Jis168 = 0.5 Hz)
16 779 A 433 (d, Ji6a168 = 10.7 Hz)
B 447 (d, J ¢a.168 = 10.7 Hz,
Jis.168 = 0.5 Hz)
17 15.6 0.72 (d, Jyp.17, = 6.4 Hz)
18 22,5 1.32 (s)
19 1834
20 23.7 1.07 (s)

H3-18/H-5,, H;-18/H-60, H-5a/H-62 and H-14/H-1x«
could be detected by ROESY cross-peaks.

The signals of the protonated carbons were assigned
from the "H-'C heteroscalar two-dimensional NMR
spectrum (HMQC), and the quaternary carbon signals
from the proton detected multiple-bond *H-*3C correla-
tion spectrum (HMBC). All the data are consistent with
the structure of 9«,13R;15,16-diepoxy-12-oxo-labd-14-
en-19,6-olide (polyodonine, 1).

Short Reports

EXPERIMENTAL

General. NMR (Table 1): 500 MHz ('H), 125 MHz
(!3C), & in ppm. CC: silica gel (0.063-0.2 mm) and
Sephadex LH-20. TLC: silica gel (0.25 mm).

Isolation. Plants of M. polydon were collected from the
Sulaimaniyah province in the north of Iraq in
May 1987 and were identified by the Iraqui National
Herbarium, Botany Directorate of Abu-Graib. Voucher
specimens are kept in the Herbarium of the Biological
Research Centre, Department of Pharmacognosy and
Pharmacology, Baghdad. Dried powdered aerial parts
(400 g) were extracted with MeOH (20°). The MeOH
extract was evapd under red. pres., the residue successive-
ly partitioned between H,O and C¢Hg-Et,O (1:1) and
the residue of the C¢Hg—Et,0 extract chromatographed
on silica gel, eluting with CH,Cl, and CH,Cl,-MeOH
(19:1) to give 1 (25 mg) and 2 (20 mg). CC on Sephadex
LH-20, eluting with MeOH, yielded 3 (31 mg) and 4 (4 mg).

Polyodonine (1). C;0H,605, M, 346.43. Mp 198-199°;
[2]3* + 79° (0.1, CHCly); IR vEBrcm™1: 3090 (enol-
ether), 1765 (C=0, lactone), 1745 (C=0, ketone), 1600
(enol-ether); MS 70 eV m/z (rel. int.): 346.1781 (calc. for
C20H1605 346.1781) [M]* (16), 300 (4), 234 (34), 219(16),
189 (22), 175 (29), 119 (25), 109 (100), 95 (37).
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