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Abstract- Starting from a zamoranic acid Mvative Wetiyl 15-~y~~yloxy-7-~~17~~) poligodial 

and w&urganai have been syntbesizd in several steps with a 55% ovezall yie4d aad 27% owsall yield respe&vcly. 

Several semisynthetic procedure8 have been reported for drimanes with a wide range of biological 

activities:1 for instance as antifeedanf2 antimicrobiaL cytotoxic.8 growth reguiatorP molluscicid6 or 

anticomplemental. The more common templates used for semisyntbetic work7 are tricyclic diterpenoids as 

abietic acid, levopimaric acid, royleanone, podocarpic acid and ~sp~o~one and bicyclic diterpenoids as 

manool or communic acid. A triterpenoid as glycinetinic acid has aIso been used.7 

The major component of H&n&m t&cosum (Valparafso) that we had isolated8 is a ditetpenic acid with a 

labdane backbone, zamoranic acid la, that possesses functionalixation on ring B (A7 and a carboxylate at C-17) 

to be the ideal precursor for the semisynthesis of drimanes with biological activity as poligodial 29 and 

warburganai 3l* or pemniporin A and pereniporin B. l1 
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Figure 1. Some Bioactive Drimanes 
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The fast semisyntbeses undertaken in this line were those of poligodia12 and warburganal3, very well 

known antlfcedant dialdehydes against Sp&pteru exenrpm and S. littoralis worms. l2 The first modification of 

the startlng material is a Eve-carbon degradation of the side chain before introducing the adequate method for 

functionality modification. 

Scheme 1 shows the retrosemisynthetic analysis including the key dienic intermediate II obtained 

through a Norrish II photochemical rupture of methyl ketone I, available from the methyl ester of xamoranic 

acid, lb. The epoxide III obtained from diene II could be transformed either to the aldehyde IV or the 

carbonate V from which poligodia12 or warburganal3 were obtained, respectively. 

II III V 

Ra= CHaOAc 

Schema 1: Retrosemisyntbetlc analysis from zamoranic acid methyl ester 

The starting material 4 (Scheme 2) is a derivative of lb. with the hydroxyl group at C-15 protected as a 

tetrahydropyranyl ether. The LAH reduction of 4 acetylation and subsequent acid hydrolysis led to 5 that was 

chemoselectively epoxidized with m-CPBA leading to a mixture of epoxldes, 6. Treatment of the latter with 

H5106 gave Methyl ketone 7 which No&h II photochemical rupture (High Pressure Hg lamp, 500 W) 

afforded diene 8, la]: = -88.4°(CHCl,.c 1.1) .I3 

Epoxidation of diene 8 with rnCPBA afforded epoxides 9 and 10 (8:2) whete the former predominates in 

the mixture, as expected, due to the proximity of the B-Methyl group at C-10. Ring-opening of the epoxide 9.14 

IalE = -50.3°(CHCl,,c 0.4) ,withBF~EtzO 15 occurs diastereoselectively giving aldehydes 1116 and 12 in a 

95:5 ratio. When a mixture of 9 and 10 was treated under the same reaction conditions with BF3*Et20, 

rearrangement afforded the same aldehydes 11 and 12 with the same ratio as before. confirming that 

ms.rrangement goes through a cationic pathway and not a concerted one, where the geometry of the carbocation 

intermediate controlled by the Me-Ctr~ guides hydride migration by the less hindered face.15 LAH reduction of 

11 afforded 13l7 whose stereochemistry at C-9 is known. Swem oxidation gave poligodial2.t7 
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12 11 13 

Seherne 2. a) LAH&O; b) AczO/Py; c) TsOH/McOH; d) mCPBAICH2C12; e) HgIC& f) hv/Hexane; 

g) BF@tzO, h) Swem Oxidation 

Treatment of 9 with Chlorosulfonyl isocyanatc (CSI) afforded carbonate 14 with retention of 

confi8uratio~l8 hydrolysis of the latter led to the trio1 15 whose Swem oxidation led to warburganal3.tuJ7 

The cis-hydroxylation of diene 8 with catalytic OsOq/N-Methylmorpholine-N+u&$NMO)r9 afforded 

the dio116 in a 47 % yield (Scheme 3). The latter, after LAH reduction and Swem oxidation of the intermediate 

trial, also afforded warburganal3. The overall yield (55 % yield for poligodial and 27 % yield for warburganal) 

are much bet&r than those previously reported.7 

16 15 

I a 47% c 96% 
I 

Cl 8 0 3 

scheme 3. a) Catalytic OsO@JMO; b) LAH/Et20; c) Swem Oxidation; d) CSI; e) 4 % NaOH/l +clioxane 
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