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Abstract-The structures ofa biflavanoid, two new norditerpenes, urbalactone and 2,3-dihydropodolide, an ecdysterol, 
as well as a known biflavanoid, nagilactone C and podolide from Podocarpus urbanii were elucidated. 

INTRODUCTION 

Some species of the genus Podocarpus have been the 
subject of extensive chemical investigations because of 
their usefulness as building material. Compounds isolated 
include norditerpene dilactones [l-S], terpene hy- 
drocarbons [6,7] and biflavanoids [8,9]. This, work 
describes the isolation and structural elucidation of some 
new natural products from the Jamaican plant, 
Podocarpus urbanii, which to date had not been 
investigated. 

RESULTS AND DISCUSSION 

The compound A, C,,H,,O, “, isolated as described in 
the Experimental, mp 290” (dec), [Q];’ + 15” (Py) was 
identical to sciadopitysin [lo]. This identification was 
confirmed by monomethylation of A to the biflavanoid, 
( + )-4’.4”‘,7.7’‘-tetra-O-methylamentoflavone (W 13) 
isolated from Dacrydium cupressinum [ 111 and Araucaria 
cookii[lt], and by direct comparison of the ‘HNMR 
spectra of the triacetates of compound A and 
sciadopitysin. 

Another biflavanoid, compound E, C, ,H&, “, 
contained a single methoxy group. On acetylation it gave 
a pentaacetate, C,,H,,O,,, mp 242-245” (deck and on 
methylation gave a trimethyl derivative, C34HZb01 0, mp 
280-282”, which had ‘H NMR spectral data consistent 
with that of the 7”‘-methyl ether of sciadopitysin. 

The mass fragment, m/e 135 (18 ‘?A), for the p- 
methoxybenzoyl ion in the high resolution mass spectrum 
of the pentaacetate characteristically located the methoxy 
group at the 4”‘-position. Structure 1 is therefore 
proposed for this biflavanoid which is podocarpus flavone 
A. 

Compound D, a norditerpene, C,,H,,O,, mp 
306308” (dec), [x]: + 105” (Py), gave a diacetate, mp 
279-So”, Cz3HZ609. The ‘HNMR, IR, UV and mass 
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spectra were consistent with the known compound 
nagilactone C. 

Compound F, named urbalactone (2), C, 9H2407, mp 
270-272” (dec), gave a triactate, C,,H,,O,,, mp 
199-200”. The WV spectrum showed absorption at 
297 nm (E = 5308), with the IR spectrum showing bands 
at 3350 (OH), 1768 (y-lactone), 1743,1685,1620cm-r (6- 
lactone). The ‘H NMR spectrum could be interpreted as 
follows: 6 1.23,1.30 (tertiary methyl groups), 1.14and 1.21 
(J = 6.8 Hz), secondary methyl groups, 6.3 (3-H of an a, 
P-unsaturated carbonyl system). These data were consis- 
tent with the subgroup type A norditerpenes [14]. In the 
‘H NMR spectrum of the triacetate a one-proton doublet 
(6 6.29, J = 9 Hz) established the location and orientation 
of the C-7 acetate group, in keeping with the assignment in 
the related compound nagilactone C diacetate (6 6.37, J 
= 9Hz). The other two hydroxyl groups, being 
secondary, were at two of three positions (i.e. C- 1. C-2 or C- 
3). The triacetate of3, mp 237-239” (dec) is already known 
from Podocarpus nagi [15], while structure 4 is the 
compound nagilactone B, mp 258-261” (deck with its 
triacetate, mp 2545”, also isolated from Podocarpus 
nagi [ 11. This leaves the C-2, C-3 positions available and 
this vicinal substitution pattern was supported by Jones 
oxidation at 0” to give a compound with UV absorptions 
at values 275 and 300 nm, and which with base shifted to 
375 and 3 12 nm. The 275 nm to 321 nm shift is comparable 
to the shift noted in the diosphenol chromophore in the 
enolisation of cyclohexan-1,2-dione [16,17]. Structure 2 
was therefore assigned to this new norditerpene. 

Compound B, mp 282-286” (sublimed), C,,H,,O,, 
had iLEzH 220nm (E = 12051); v,,,, 1780 (y-lactone) and 
1720, 1650cm-’ (@-unsaturated &lactone). In the 
subgroup B of norditerpenes [14], the C-6 proton appears 
at 6 4.96 (J = 4.5 and 2 Hz) and supports the location of 
the epoxide at C-7, C-8. This moiety was also indicated by 
the signal at 64.94, (J = 4.5 and 2 Hz) in the ‘HNMR 
spectrum of compound B. Except for the obvious 
differences relating to the 1,2-positions this spectrum 
compared favourably with that of podolide from 
Podocarpus gracilion [14] and compound B has been 
assigned structure 5, that of 2,3-dihydropodolide. 

153 



154 

2 RL = R, -= OH. R, = H OH 

3 R,=R,-OH.RZ=H 

4 R, = R, -- OH. R, = H 

6 

Compound H, C, uH,,O,, mp 277-279 , if$” 22Onm, 
vlnsx 1780 (;-lactone), 1725 and 1650 (r&unsaturated ii- 
lactone). was not available in sufficient quantity to allow 
unequivocal structural assignment but from high 
resolution mass spectral comparison appeared to be 
podolide contaminated by a tract of compound 5. 

Compound G. C2,H,,0,, mp 265-268 (dec). ib,‘dy’ 
242 nm, \jlnrx 3410 (OH) and 1645 (x,/l-unsaturated CO) 
showed all the features ofan ecdysterol. ‘H NMR spectral 
singlets at 60.81, 1.10 and 1.26 were assigned to tertiary 
methyl groups, while doublets at 0.81 and 0.91 (J = 6 Hz 
each) were due to secondary methyl groups. A signal at 5.2 
(lH, hd, J = 2Hz) represented the z-hydrogen (H-7) of 
the QQmsaturated system. This had allylic and long 
range coupling to H-Y and H-5 respectirelq. These data 
coupled with the five exchangeable (D,O) protons in the 
‘H NMR spectrum confirmed that compound G was very 
similar to ponasterone A. B and C isolated from 
Podocarpus rdaii [ 15,17-201. 

The location of two hydroxyi groups in the side chain 
was supported by MS data [20,21]. The molecule lost two 
tertiary hydroxyl groups as water producing an ion at m/e 
428 (C,,H,,,O,). Two alternative and more facile 
cleavages gave the base peak, m/e 345 (C, , H,,O,) and the 
peak m,Ie 301 (C,4H2503) which with other smaller 
fragments are characteristic of an ecdysterol with a 20,22- 
vicinal dial and the usually substituted 5 /I-H nucleus. 

*Specimen of these plants were identified at the Herbarium: 

Botany Dept.. U.W.I.. Mona, Kingston 7. Jamaica. W.1. 

Compound G must therefore have the planar structure 6 
common both to ponasterone A and B. Ponasterone B is 
non-crystalline. The difference in the mp of compound G 
and ponasterone A suggests there is a stereochemical 
difference. The small quantity of G available was not 
sufficient for further investigation. 

EXPERI>qEhTAL 

Mps are uncorr. Unless otherwise stated ‘HNMR spectra 

were obtained at 60MHz in CDCI, with TMS as internal 

standard and MS at 70 eV on a low resolution spectrometer. TLC 

was on Si gel plates and prep. TLC on plates 0.75%l.Omm thick. 

Theneutral AlzOz used for CCwas Brockmianngrade Ilor III. Si 

gel for columns was Kieselgel 60 (70 230 mesh ASTM). activity 

2-3. 
f.so/arion I!/ ~/mpounrls. Dried. milled leaves and twigs of 

Podocarpus urhunii” (1.2 kg) were extracted exhaustively in a 

Soxthlet firstly with C,H,, and then with EtOH to give 32g and 

12Og of crude extract respectively. The C,,H, extract was 

redissolved in a minimum of C,H,, and set aslde. A yellow ppt. 

(300mg) was filtered and puritied by prep. TLC using 

CHCI,-EtOAc (2:l) to give compound A (150mg). The tiltrate 

(3Og) was separated on AljO, (1 kg). Elution of the column with 

C,H, yielded a fraction (400mg) which after prep. TLC using 

petrol-Me,CO (4:l) gave compound B (4Omg). The EtOH 
extract was diluted with H,O(ll.) and extracted with EtOAc to 

give a product (1X g) which was purified on AlzOi (54Og). The 

fraction obtained by eluting with C,,H,,-EtOAc (2O:l -IO:1 i 
contained two compounds which by prep. TLC in 

MeZCO petrol (1:4) gave compounds B ( IOmg) and C (50mg). 
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Colombia, Canada, for the MS data on the compounds reported. 

The 100 MHz ‘H NMR spectrum of the triacetate of compound 
A and a copy of that of sciadopitysin triacetate were obtained 
through the kindness of Professor A. Pelter and Dr. B. Ward of 

the Department of Chemistry, University College of Swansea, 

Wales, U.K. 
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