
 
 

Subject M2 2022-2023 

Transformation and functionalization of abietane diterpenoids 
 

Period. From February to april (3 months) in Sorbonne University (IPCM, G. Poli, J. Oble), then May to mi-july 
(2,5 month) in University of Lisboa (C. A. Afonso, F. Siopa) 
 
Detailed programme of the traineeship. Gum rosin (GR), or colophony, is the solid form of the pine 
oleoresin.1 GR extracted from Pinus pinaster, commonly found in South Europe, is primarily composed by 
abietic acid (50-53%), dehydroabietic acid (5-8%), isopimaric acid (11-13%), neoabietic acid (6-13%).2 Several 
members of this family of diterpenoid abietanes molecules have biological activities (antimicrobial, antifungal 
and anticancer).3 The study of their selective functionalization, in order to modulate their biological 
properties, is therefore an active research field. Moreover, the development of new methods to C–H 
functionalization is a hot topic of organic chemistry, allowing straightforward and eco-compatible couplings.4 

 
 
 In this context, recent studies have demonstrated that catalytic C(sp3)-H functionalizations were 
successfully applied to dehydroabietic acid analogs. Amide-directed C(sp3)-H activation thus allowed the 
introduction of alkyl, amino, boryl, chloro or aryl substituents selectively at the C-19 position.5  Within the 
framework of a European H2020 B4S (Biomass4Synthons) funding, we wish to further valorize this natural 
resource, by developing new strategies of C19-H functionalization of abietane derivatives. For this purpose, 
the formation of fluorinated intermediates or β-lactams, scaffolds known in pharmaceutical chemistry for their 
activities, will be studied. This will be done by using nitrogen-type directing groups linked to the carboxylic 
acid function. The biological properties of all the synthesized analogues will be evaluated, in order to know 
their cytotoxic, antimycotic and antiviral activities. 

This project will take place in the framework of an existing collaboration, combining complementary 
expertise around molecular sciences, one focused on organometallic catalysis and C–H activation processes 
(French team, J. Oble, G. Poli), and the other with expertise in the synthetic valorization of national natural 
resources (Portuguese team, F. Siopa, C. Afonso). Furthermore, biological studies will be achieved by the 
portugase team by taking advantage of the current collaborations within iMed.ULisboa. 

 
 

Funding. Gratification of the internship for the French part, and a mobility grant of 1500 euros for the 2.5 
months in Portugal 
 
Contacts. giovanni.poli@sorbonne-universite.fr, julie.oble@sorbonne.universite.fr (01 44 27 41 14) 
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