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TARGET-ORIENTED SYNTHESIS OF SOME TERPENOIDS 
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Abstract: The paper presents an outline of the synthesis of some natural terpenoids of marine origine having diverse 
carbocyclic skeletons: labdanic, isocopalic, scalaranic, cheilanthanic, drimanic, sacculatanic. Schemes – 6, fi gures -2. 
Bibliographic references – 35.

 Keywords: marine natural products, terpenoids; glycerol; scalaranes, cheilanthanes, sesterterpenoids, 
cyclizations, superacids, rearrangements, synthesis. 

 Terpenoids constitute one of the numerous class of natural products. They represent not only academic interest. 
Most of them possess biological activity and regulate different vital processess in both vegetal and animal world, 
including marine and microorganisms [1-3].
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Terpenoid acylglycerols represent an interesting group of natural bioactive molecules, which could be considered 
the chemical marker of marine dorid nudibranchs belonging to the related genera Anisodoris, Archidoris, Austrodoris, 
Doris and Sclerodoris [4-5]. 

Synthesis of natural bicyclic and tricyclic diterpenoid diacylglycerols has been performed by regioselective 
coupling of terpenoid acid with glycerol at 1’-sn position. This method may be considered a general approach to obtain 
optically active acylglycerols. (Scheme 1). 

Terpenic acids (1-6) (Figure 1) have been synthesized from commercially available substances: sclareol (7), 
E,E-farnesol (8), and copalic acid (9) – extracted from commercial “Copaiva Balsam” oil. 
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A series of natural di- and sesquiterpenic acylglicerols (10-23) have been synthesized (Figure 2) according to an 
elaborated procedure [6-11]. It should be mentioned, that diterpenoid acylglycerols are toxic to fi sh but also activators of 
protein kinase C and very active in regenerative test with the fresh water hydrozoan Hydra vulgaris [12]. 
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Figure 2

 Anisodorid 5 (24) has been isolated from Anisodoris fontaini molluscs [9]. The absolute stereochemistry of 
tricyclic diterpenoid 24 was established on comparing with its enantiomer 25, synthesized by us from the hydroxiacetate 
26, a sclareol (7) transformation product  (Scheme 2) [14].
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Scalaranic sesterterpenoids represent a group of natural compounds, isolated basically from marine organisms 
and which possess diverse biological activity [15]. We have realized the synthesis of natural 12-deacetoxyscalaradial 
(27), isolated previously from the sponge Cacospongia mollior [16]. The synthesis started from the scalaranic ester 28 
via lactone 29 [17].

Lactol 30, obtained on the selective reduction of lactone 29 has contributed to the elucidation of stereochemistry 
at C19 in the natural scalaranic 12-deacetyl-12-epi-deoxoscalarin (31) [18]. The scalaranic ester 28, readily available 
from sclareol (7), was successfully used for the synthesis of B-ring functionalized scalarane 32. The so called Radical 
Rely Halogenation of the intermediate 33 has served for the specifi c remote functionalization (Scheme 3) [19]. It is 
noteworthy mentioning that the synthesis of scalaranic sesterterpenoids, including those with advanced functionalization, 
has been paid a lot of attention by the scientifi c comunity [20-26].
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Natural cheilanthanic sesterterpenoids have been isolated both from marine organisms and plants [27]. They 
possess a broad spectrum of biological activities and their synthesis represents an actual priority. We have performed a 
6-step synthesis of isomeric cheilanthanic esters 34 and 35 [28], starting from sclareol (7). The synthesis of cheilanthanic 
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esters 36 and 37, which are C14-epimers of esters 34 and 35, has been performed by superacidic cyclisation of esters 41 
and 42 (Scheme 4). It is noteworthy mentioning that in addition to esters 36 and 37, their C-ring double bond isomers 38 
and 39 have been produced, along with substantial amount of rearranged cheilanthane 40 [28,29].
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Austrodoric acid (43) and austrodoral (44) were isolated from the skin extract of Antarctic dorid nudibranch 
Austrodoris kerguelenensis [30]. We have realized the synthesis of these norsesquiterpenic compounds starting from 
commercially accessible sclareolide (45) (Scheme 5). Lactone 45 was transformed in 4 steps to epoxides 46 or 47, which 
rearranged under acidic conditions to the ketoacetates 48 and 49 respectively. These have been converted to austrodoric 
acid (43) [31] and austrodoral (44) [32] respectively.

Gem-dimethyl prenylated terpenoids have been isolated from natural sources and showed biological activity 
[33]. We have elaborated a biomimetic procedure for their synthesis, using as a key step the superacidic cyclisation of 
open chain α,ω-bifunctionalized terpenes. The starting subsrates 50 and 51 have been obtained from readily available 
E,E-farnesol (8) and E,E,E-geranyllinalool (52) (Scheme 6). On cyclization of bifunctionalized sesquiterpenoid 50 
a mixture of two monocyclic compounds 53 and 54 is obtained, while the diterpenic substrate 51 led selectively to 
sacculatanic diterpenoids 55 and 56 [35].
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Conclusions
Our investigations in the fi eld of the synthesis of terpenoids of marine origin have led to:
elaboration of a general method for the synthesis of natural terpenic mono- and diacylglicerols, as well as of other • 
polifunctionalized isocopalic diterpenoids;
synthesis of some natural scalaranic sesterterpenoids and some B-ring functionalized ones;• 
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obtaining of stereoisomeric cheilanthanic sesterterpenoids; • 
synthesis of natural nor-sesquiterpenoids – austrodoral and austrodoric acid;• 
biomimetic synthesis of terpenoids from sacculatane series. • 
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