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Abstract—From the aerial part of Marrubium friwaldskyanum the previously known diterpenord peregrinine and 1ts
new prefuranic derivative, preperegrinine, have been 1solated The known compound 5,6-dihydroxy-7,4-dimethoxy-

flavone has also been found 1n the same source

In our search for new natural diterpenoids 1n the Labiatae
plants belonging to the genus Marrubium [1], we have
examined the aenal part of M friwaldskyanum Boiss
From this plant two diterpenes have been 1solated, one of
which 1s the previously known peregrinmne (1) [2, 3] and
the other 1s a new substance, whose structure was
established as the 13R-prefuranic derivative of pere-
grimmne (2) In addition, the previously known 5,6-
dihydroxy-7,4'-dimethoxyflavone [4,5] has also been
1solated from the same plant

Preperegrinine (2) has a molecular formula C,,H,¢0s5
and its IR spectrum showed y-lactone (1780cm™%),
ketone (1715c¢cm™!) and enol-ether (3100, 1615¢cm™?)
absorptions and no hydroxyl bands The 'H NMR
spectrum of the new diterpenoid showed signals in
complete agreement with a structure suchas 2 6648 (1H,
d,Jy514 =25Hz,H-15),514 (1H,d, J,4 ;s = 2 5 Hz, H-
14),4 56 (lH, ddd, J6a,Sa = J6!! Ta = 5 HZ, JG! 78 = 1 5 HZ,
H-6a), 4 45 and 4 10 (an AB system, J,p = 10 Hz, 2H-16),
260 (1H, dd, Js, 6, = 5Hz, *J,, 20 = 1 Hz, H-50), 145
(3H, s, 3H-18), 091 (3H, d, *J,0.5, = 1 Hz, 3H-20) and
091 (3H,d, J,, 34 = 6 Hz, 3H-17) On the other hand, the
above conclusion was confirmed by the ready conversion
of preperegrinine (2) into peregrimne (1) [2,3] by mid
acidic reagents, thus establishing the structure and ab-
solute configuration depicted 1n 2 for the new diterpenoid

Finally, the 13R-configuration assigned to prepere-
grinine (2) was supported by NOE experiments [6,7]
When the C-17 methyl signal (6 091) was irradiated, 1t
gave a clear Overhauser effect on the low-field signal
(04 45) of the AB system of the C-16 protons, whereas no
NOE was observed on the C-14 proton This behaviour
clearly established [6, 7] as R the configuration of the C-13
centre of preperegrinine, which 1s thus 9«, 13R, 15,16-
diepoxy-3-oxo-labd-14-en-19,6-olide (2)

EXPERIMENTAL

For general details on experimental, see refs [1,7] Plant
materials were collected in June 1982, in the Botantc Garden of
the Umversity of Palermo, Italy, and voucher specimens were
deposited m the Herbarium of this Centre

Extraction and 1solation of the compounds Dred and finely
powdered Marrubium friwaldskyanum Boiss aerial parts (650 g)
were extracted with Me,CO (41 x 3) at room temp for 3 days
The extracts were evapd to dryness under red pres and low temp
(24°) The residue (32 g) was chromatographed on a stlica gel
(Merck, No 7734, deactivated with 159, H,0) column (700 g)
Elution with CHCl; gave 1n order of elution, preperegrinine (2,
400 mg), peregnnmne (1, 200mg) and 5,6-dihydroxy-7,4'-
dimethoxyflavone (60 mg) The previously known compounds
(peregrinine and 5,6-dihydroxy-7,4'-dimethoxyflavone) were
identified by their physical (mp, [«],) and spectroscopic (IR, UV,
'H NMR, mass spectra) data and by companson (mmp, TLC)
with authentic samples

Preperegrimine (2) A syrup, [a]f’ —417° (CHCl;, ¢ 0276),
IR vg:f' cm™! 3100, 3020, 2980, 2940, 2880, 1780, 1715, 1615,
1460, 1395, 1375, 1335, 1300, 1145, 1125, 1070, 990, 945, 900, 885,
860, 830, 805, 750, 665, 'H NMR (80 MHz, CDCl;) see
discussion of results, EIMS (direct inlet) 75 eV, m/z (rel int ) 346
[M]7 (20), 331 (1), 328 (2), 317 (2), 302 (4), 274 (3), 265 (17), 247 (4),
224 (16), 223 (13), 205 (28), 195 (6), 189 (7), 177 (19), 165 (10), 152
(18), 149 (22), 135 (18), 123 (76), 109 (26), 96 (24), 95 (70), 93 (24),
85 (41), 83 (85), 82 (60), 81 (100), 79 (20), 77 (15), 69 (18), 67 (30), 59
(26), 55 (36), 53 (31), 47 (22), 43 (84), 41 (60) C,oH,505s MW 346

Peregrimine (1) from preperegrimine (2) A suspension of pre-
peregrinmne (2, 60 mg), CH,Cl, (10 ml) and Amberlite IR-120 (H™
form, 100 mg) was stirred at room temp for 1 hr The soln was
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filtered and the solvent removed After prep TLC punfication it
yielded a compound (43 mg), mp 174-176° (from EtOAc-n-
hexane), [«]%’ + 52 0°(MeOH, ¢ 074), which was 1dentical with
natural peregnmine (1) [t [3] mp 172-173°, [a]y, +48°
(MeOH, ¢ 1 0)] This identity was also confirmed by mmp, TLC
and spectroscopic (IR, 'H NMR, mass spectra) data
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Abstract—A diterpenoid forming the major component of the hydrocarbon fraction of the epicuticular wax of Richea
contimentis from Baw Baw Alpine Reserve 1s shown to be nmuene

INTRODUCTION

In a survey of alkane distribution 1n the leaf epicuticular
wax of Epacridaceae [1], a strong unexpected peak was
observed on the gas chromatogram of the hydrocarbon
fraction of the wax of Richea continentis B L. Burtt from
the Baw Baw Alpine Reserve (but not 1n similar matenal
from the Kosciusko National Park) It formed 4143 % of
the hydrocarbon fraction, while the major alkane, hen-
tracontane, was present to the extent of 21-25%, The
present structure analysis shows this component to be
rimuene (1), first 1solated from Dacrydium cupressinum
Lamb (Podocarpaceae) [2] and later found in a number
of other gymnosperms However, there 1s only one report
of rimuene having been found mm a dicotyledon
(Cinnamomum cassia, Lauraceae [3])

*Part of this work was presented at the XVth Pacific Science
Congress 1n Dunedin, New Zealand, 1-11 February 1983

RESULTS AND DISCUSSION

Combined GC/MS of the hydrocarbon fraction gave a
very simple mass spectrum for the unknown 272 (20), 257
(100), 80 (70), which according to mass spectra catalogues
[4, 5] 1s characternistic of nmuene However, 1t is known in
terpene chemistry that identical mass spectra may some-
times be obtamned from different compounds, eg the
triterpenes of the ursane and oleanane series Therefore 1t
was considered necessary to 1solate the compound and to
venify 1ts identity by the !3C NMR spectrum

The '3C NMR shifts and multiphicities for olefinic
carbons 1n the hydrocarbon were 1dentical with those
reported [6] for rimuene (1) [§ 111 6 (CH,), 1160 (CH),
145 6 (C), 146 6 (CH)] Because of the unavailability of the
13C NMR shifts for the saturated carbons of rimuene, the
identification of the unknown was achieved by a com-
parison of the ! 3C NMR shifts of the unknown with those
reported [7] for ent-5,15-rosadiene (2) (Table 1) The
diene 2 differs from rimuene n having an enantiomeric
nucleus and an inverted relative configuration at C-13,
displaying the equatorial vinyl group Thus the '3C NMR



