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PROJECT TITLE 

Exploration of the antidiabetic and anti-inflammatory chemical space via marine natural products by 

Diversity Oriented Synthesis (DOS) and/or Fragment-Based Ligand Drug Discovery (FBLDD) 

approaches 

 

Project description 

Bioactive natural products can be envisaged as biologically validated starting points for the discovery 

of ligands capable of acting on pharmacological targets in a specific and selective manner to achieve a 

therapeutic effect.1 The aim of this research proposal is to exploit the chemical diversity associated with 

marine natural products to identify innovative leads (i.e. with a different structure from known drugs 

active on the same target or active on a new target) capable of counteracting the development and 

complications of the metabolic syndrome and diabetes, in particular insulin resistance, obesity and 

inflammation. In this scenario, complex and unusual natural structures of marine origin, particularly 

those produced by sessile invertebrates,2 may represent a valuable resource of chemical and biological 

novelty,3-7 especially when used in combination with organic synthesis approaches such as Diversity 

Oriented Synthesis (DOS) and/or Fragment-Based Ligand Drug Discovery (FBLDD). 8, 9 

The research proposal has three main lines: 1) discovery of new chemical diversity through chemical 

investigation of marine organisms; 2) enlargement of chemo-diversity through synthesis of modified 

derivatives of natural hits (DOS); 3) creation of chemical libraries of synthetic fragments that retain only 

parts of the original structure of the natural hit (FBLDD). The molecules generated through the three 

approaches will be exploited by screening several emerging pharmacological targets for the development 

of new anti-diabetic and anti-inflammatory drugs, such as protein tyrosine phosphatase 1B (PTP1B), 

aldose reductase (AKR1B1), carbonic anhydrase and human 15-lipoxygenase-1 (15-LOX-1) This part 

of the project is being carried out through already existing collaborations with Italian and foreign 

researchers studying the characteristics and activities of these enzymes. The ultimate goal of the research 

is the discovery and initial optimisation of new leads with anti-diabetic and anti-inflammatory potential 

and, above all, of multiple ligands capable of overcoming the drawbacks of polypharmacology. 

REFERENCES 

1. J. Rosén, J. Gottfries, S.Muresan, A.Backlund, T.I. Oprea. Novel Chemical Space Exploration via 

Natural Products J. Med. Chem. 2009, 52, 1953–1962 

2. K. Cooreman, B. De Spiegeleer, C. Van Poucke, D.Vanavermaete, D. Delbare, E. Wynendaele, B. 

De Witte. Emerging pharmaceutical therapies of Ascidian-derived natural products and derivatives. 

Environ. Toxicol. Pharmacol. 2023, 102, 104254 

3. M. Genovese, C. Imperatore, M. Casertano, A. Aiello, F. Balestri, L. Piazza, M. Menna, A. Del 

Corso, P. Paoli. Dual Targeting of PTP1B and Aldose Reductase with Marine Drug 

mailto:angelo.izzo@unina.it
http://www.farmacia.unina.it/


Dipartimento di Farmacia 

Via Domenico Montesano, 49 • 80131 Napoli, Italia 
angelo.izzo@unina.it • + 39 081678658 

www.farmacia.unina.it 

 

 

 

Phosphoeleganin: A Promising Strategy for Treatment of Type 2 Diabetes. Mar. Drugs 2021, 19, 

535. 

4. M. Casertano, M. Genovese, L. Piazza, F. Balestri, A. Del Corso, A. Vito, P. Paoli, A. Santi, C. 

Imperatore, M. Menna. Identifying Human PTP1B Enzyme Inhibitors from Marine Natural 

Products: Perspectives for Developing of Novel Insulin-Mimetic Drugs. Pharmaceuticals 2022, 15, 

325 

5. M. Casertano, M. Genovese, A. Santi, E. Pranzini, F. Balestri, L. Piazza, A. Del Corso, S. 

Avunduk, C. Imperatore, M. Menna, P. Paoli. Evidence of Insulin‑Sensitizing and Mimetic Activity 

of the Sesquiterpene Quinone Avarone, a Protein Tyrosine Phosphatase 1B and Aldose Reductase 

Dual Targeting Agent from the Marine Sponge Dysidea avara. Pharmaceutics 2023, 15, 528. 

6. M. Casertano, A. Vito, A. Aiello, C. Imperatore, M. Menna. Natural Bioactive Compounds from 

Marine Invertebrates That Modulate Key Targets Implicated in the Onset of Type 2Diabetes 

Mellitus (T2DM) and Its Complications. Pharmaceutics 2023, 15, 2321 

7. N. Spacho, M. Casertano, C. Imperatore, C. Papadopoulos, M. Menna, N. Eleftheriadis. 

Investigating the Catalytic Site of Human 15-Lipoxygenase-1via Marine Natural Products. Chem. 

Eur. J. 2024, 30, e202402279. 

8. A. R Hanby, N.S. Troelsen, T. J. Osberger, S. L. Kidd, K. T. Mortensen, D. R. Spring. Fsp3-rich 

and diverse fragments inspired by natural products as a collection to enhance fragment-based drug 

discovery. Chem. Commun. 2020, 56, 2280-2283. 

9. Q. Li. Application of Fragment-Based Drug Discovery to Versatile Targets. Front Mol Biosci. 

2020,7, 180. 

 

FUNDS 

PRIN 2022 PNRR. Project title: Molecular Mechanisms and Therapeutic Approaches to the Treatment 

of Metabolic Associated Fatty Liver Disease (Meta-MAFLD), CUP: E53D23021680001. Codice: 

P2022PPH4C. 

mailto:angelo.izzo@unina.it
http://www.farmacia.unina.it/

	PROJECT TITLE
	Project description
	REFERENCES
	FUNDS

