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PODOCARPACEAE 

SOME CONSTITUENTS OF PODOCAZWUS SALZGNA* 
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and 

P. G. SAMME~ 
Chemistry Department, lmpenal College, London, SW7 

(Recerued 12 May 1971) 

BECAUSE of the current mterest m Podocarpus specles1-4 and our project dealing with 
Chilean flora,5 a prehmmary exammation of Podocarpus saltgna D. Don, a plant mdlgenous 
to Chile, has been made The leaves were collected August 1968,15 km north of Concepclon. 
After cold extraction with ethanol, the soluble material was re-extracted m turn with benzene, 
ethyl acetate, and n-butanol From the benzene extract was isolated the saturated hydro- 
carbon fraction, the maJor component being nonacosane, and also fl-atosterol, identified 
by conversion mto Its acetate Fern-9(11)-ene was isolated from the ethyl acetate fraction 
together with some of its isomer, probably lsofernene. A lactone, I$$:’ 1770, 1735 and 
1710 cm-l was also isolated from this fraction. Its mass spectrum showed a molecular 
weight of 376, correspondmg to Cz0Hz40,, and It showed a base peak at m/e 289, due to 
loss of 87 mass units and analysed as loss of C4H,02 Its NMR spectrum was reminiscent 
of those from the highly oxygenated nordlterpenes such as the nagllactones,6 podolactones,’ 
and mumalulactones,8 isolated from slmllar species. On the basis of extensive proton de- 
coupling expenmentsg the lactone has been assigned structure (I) Mass spectral fragmenta- 
tion occurs preferentially to form the ion Q. 
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A further lactone of related, but as yet undefined constltutlon has also been isolated m 
small amounts from this extract Cyamdm and delphuudm were Isolated from the leaves 
after extractjon and which are therefore present ongmally as leucoanthocyamdms The 
leaves did not show any insect moultmg hormone actlvlty lo 

EXPERIMENTAL 

Instruments used were as described previously I1 Matenal for chromatography was supphed by Merck 
The dried, ground leaves (10 8 kg) were extracted to exhaustion with EtOH at room temp After removal 

of solvent zn vucuo the residue (2 9 kg) was treated with Hz0 and the preclpltate (880 g) dlscarded The solu- 
tion was extracted with benzene, EtOAc and n-BuOH The solvents were removed III vucuo at ~45” to 
yield the fraction from benzene (16 7 g), EtOAc (160 g) and n-BuOH (820 g) 

The benzene fraction (16 g) was chromatographed through alumma (grade III, 200 g) to yield the follow- 
mg compounds 

Hydroc&o~fiuctzon 25 mg eluted with light petroleum After recrystalhzatlons from MeOH had m p 
57-60” Mass spectral analysis showed the pnnclpal component to be nonacosane Thus fraction was not 
further Investigated 

/3-Stosterol 40 mg eluted with benzene-hght petroleum, m p (EtOH) 132-135”, un-depressed by mixed 
m p with authentic matenal Acetylatlon with AcZO m pyrldme at room temp afforded the acetate, m p 
and mixed m p 120-122” 

A portlon (48 g) of the EtOAc fraction was chromatographed through silica gel (ioadmg ratio 1 200) to 
gve the followmg compounds 

Hydrocarbon fiuctzon 3 4 g eluted with benzene, m p 50-70” TLC on slhca gel G-10 % AgNOJ, usmg 
cyclohexane as solvent, indicated two major components The first was identical to authentic fern-9(ll)-ene 
(R, 0 61) and the second component of the same R, as isofemene (R,O 65) Direct spectral comparison (IR) 
of the former mth an authentic sample confirmed the assignment I2 

Luctone A 370 mg eluted w;vlth 1 1 EtOAc-benzene, m p (EtOAc) 259-260”, [a]g +4O 3” (c 0 77) 
pyndme), v::; 2900, 2866, 1770, 1735 and 1710 cm-‘, Amax EtoH 218 nm (c 9750), NMR bands (CD& + 1 
drop Ds-pyndme) T 8 76 (3Hs, Me&, 8 75 (3Hd, J7 Hz, Me&, 8 60 (3Hs, Me,*), 8 39 (lHd,J 5 3 Hz, 5-H) 
8 l-8 5 (2Hm, 7a-H, 7p-H), 7 48-7 85 (2Hm, 8-H), 6 92 (lHd, J 1 9 Hi, l-H), 6 70 (lHm, 2-H), 6 40 (3Hs, 
MeO), 5 77 (lHdd, J2 4,115 Hz, 14-H), 5 14 (lHm, 6-H), 4 32 (lHd, J2 5 Hz, 11-H) Mass spectral bands 
at m/e 376(M+, 0 8%, correspondmg to CZ0HZ407), 358 (0 l), 361 (0 l), 346 (1 2), 332 (1 0), 317 (02), 
289 (lOO), 274 (2 0), 260 (7), 245 (lo), 105 (lo), 91 (10) (Found C, 61 53, H, 6 05 CZOHZ407 Hz0 reqmres 
C, 60 90, H, 6 65 % ) After attempted acetylatlon (Ac20/pymhne) starting mate& was recovered NaB& 
reduction m EtOH at room temp gave a complex mixture The material was stable to brief treatment with 
dll HCl but reacted after a prolonged penod 

Luctone B 35 mg eluted by EtOAc, m p 280-300”, contaminated by traces of lactone A The structure of 
this lactone IS under mvestlgatlon TLC mvestlgation of the n-BuOH extract showed no further major 
components 

Detectron of Zeucounthocydnldms The powdered, dned leaves (200 g) were refluxed m 2 N HCI for 
40 mm I3 The acid was extracted w:th amyl alcohol and chromatographed on Whatman paper No 3 usmg 
both the Forestal and BAW solvent systems I4 The R, values for the two compounds detected corresponded 
to cyan&n and delphnndm 
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