
 

 

 

         

               DIPARTIMENTO DI CHIMICA  
                

 

 
 

Via Golgi, 19 - 20133 Milano       

 

Gruppo di ricerca: Prof. Giordano Lesma, Dr.ssa Alessandra Silvani 

Tematiche di ricerca: 
 

 Sintesi di composti antitumorali analoghi di prodotti naturali, potenzialmente in grado di  aggirare il fenomeno della 

multidrug resistance. 

 

Natural products are excellent sources for drug discovery and development. For cancer therapy, many antitumor agents used in the clinic 

are either natural products themselves or derivatives from natural sources including plants, animals and microorganisms (also of 

marine origin). Because of numerous adverse effects and limitations in use, new drugs with better properties are needed.  

 

Our current project regards the synthesis of analogues of natural products (hemiasterlin, phenylahistine), which are not substrates for 

efflux pumps (P-glycoproteins, multidrug resistance-associated proteins) or which are inhibitors for such proteins (ecdysteroids).  

 Pubblicazione più recente: "Hemiasterlin analogues incorporating an aromatic, and heterocyclic type C-terminus: design, 

synthesis and biological evaluation" Lesma, G.; Silvani, A.; et al. Molecular Diversity 2014, 18, 357-373. DOI 10.1007/s11030-

014-9507-9 

 

 Progettazione, sintesi e valutazione conformazionale di nuove strutture peptidomimetiche potenzialmente attive nei 

processi d'interazione peptide-recettore o proteina-proteina 

 

Peptide chemistry is at the core of cell signaling processes and accounts for many targets in medicine. Peptides often show high biological 

activities, but just partly fulfil the criteria of orally bioavailability, receptor selectivity and  high stability towards enzymatic degradation, 

which would be amenable for pharmaceutical purposes. One strategy to overcome such drawbacks is the use of peptidomimetics. 

 

Our current project regards the design and synthesis of minimalist peptidomimetics by means of multicomponent reactions 

(MCRs)/cyclization strategies. In minimalist peptidomimetics, the scaffold can be every organic fragment, including heterocycles. 

MCRs have emerged as a powerful tool in synthetic organic chemistry aimed to 'atom economy', due to their valued features to maximize 

structural complexity and convergence. 

 Pubblicazione più recente: "Application of the Ugi reaction with multiple amino acids-derived components: synthesis and 

conformational evaluation of piperazine-based minimalist peptidomimetics" Lesma, G.; Silvani, A. et al. Org. Biomol. Chem. 

2015, Accepted, DOI 10.1039/C5OB00218D. 

 

 Sviluppo di nuove metodologie di sintesi asimmetrica, per la medicinal chemistry. 

 

The stereoselective formation of carbon–carbon and carbon–nitrogen bonds has emerged as one of the most important topics in 

organic chemistry. In particular, the metal-free asymmetric induction by means of small organic molecules, so-called organocatalysis, 

has become a rapidly growing area of research as it offers mild reaction conditions and is environmentally benign. 

 

Our current project regards the synthesis of new chiral oxindole derivatives by means of nucleophilic addition to carbon–nitrogen 

double bonds or by MCRs reactions. Among the procedures for organocatalysis reported to date, we focuse on chiral Brønsted acid 

catalysis, through the use of chiral phosphoric acids. 

 Pubblicazione più recente: "Asymmetric Ugi 3CR on isatin-derived ketimine: synthesis of chiral 3,3-disubstituted 3-

aminooxindole derivatives" Lesma, G.; Silvani, A. et al. Beilstein J. Org. Chem. 2014, 10, 1383-1389. 

 

 Valorizzazione degli scarti vegetali. 

 

Waste valorization is the process of converting waste materials into more useful products including chemicals, materials, and fuels. 

 

Our current project regards an integrated valorization of the rice productive chain residues, with particular reference to isolation and 

structural characterization of high value phytosterols, assessment of their biological properties and possible chemical derivatization. 

 Pubblicazione più recente: "Cannabinoid-free Cannabis sativa L. grown in the Po valley: evaluation of fatty acid profile, 

antioxidant capacity and metabolic content" Lesma, G.; Silvani, A. et al. Natural Product Research 2014, DOI: 

10.1080/14786419.2014.926354. 
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