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La Chimica organica e la chimica del carbonio

Composti naturali Composti sintetici
Costituenti principali Farmaci, detergenti,
di animali e piante polimeri, coloranti,

fibre....

Metaboliti primari
Metaboliti secondari




Natural Product Research




Natural Product Research

A. Romano et al. J. Nat. Prod. 2011
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Bioactive compounds from Allium

V. Lanzotti J. Chromatog A 2006
V. Lanzotti et al. J. Nat Prod. 2012a,b



Bioactive compounds from Euphorbia

G. Corea et al. J. Med Chem. 2003, 2004, 2005
E Barile et al. Org. Lett. 2007, Org. Biomol. Chem. 2008



Structure Activity Relationship (SAR) studies

MultiDrug Resistance

INCREASE POTENCY




Structure Activity Relationship (SAR) studies

Antifungal activity

Alternaria alternata Fusarium solani Rhizoctonia solanii
Botrytis cinerea Fusarium oxysporum Pythium ultimum
Alternaria porri Fusarium lycopersici Trichoderma harzianum

V. Lanzotti et al. Phytochem. Rev. 2013



Metabolomics as a New Trend

Plant-derived
Natural
Products

S\ Synthesis, Function;

and Application//

A.E. Osbourn, V. Lanzotti (Eds) 2009, Springer, New York
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B. de Falco & V. Lanzotti, Phytochem. Rev. 2018



Metabolomic fingerprinting

L Sample preparation |

w

L Extraction |

Untargeted | L Targeted

Purification
eg. LC-CE-UHPLC-GC

l

Data acquisition Peak assignment
q  —- and
e.g. MS-NMR-FTIR

l Quantification

Data analysis
e.g. ANOVA-PCA-PLS-HCA




Mediterranean plants

Acanthus Dittrichia Festuca Fraxinus
mollis viscosa drymeja ornus

Fagus Hedera Quercus Typha
sylvatica helix ilex latifolia

L. Grauso et al. Phytochem. Anal. 2019



Litter decomposition in natural ecosystems

G. Bonanomi et al. New Phytol. 2011; Soil Biol Biochem. 2013



Metabolomic fingerprinting of Mediterranean plants
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Food plants: Artichoke heads

Cynara cardunculus

Antioxidant
Choleretic

Anticholestatic

Hepatoprotective

Antihyperlipidemic

B. de Falco et al. Phytochem. Anal. 2016
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Artichoke: spectroscopic analysis

'H NMR spectrum in D,0O at 400 MHz of Bianco di Pertosa zia E c
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Artichoke: spectroscopic analysis

'H NMR spectrum in D,0 at 400 MHz of Bianco di Pertosa zia E
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Artichoke: spectroscopic analysis
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Artichoke: spectroscopic analysis

'H NMR spectrum in D,0 at 400 MHz of Bianco di Pertosa zia E 5
i 8
- 2
‘9
X
2
&
2 g
) u A
8 b4 58 g
g j : lls
54 5.2 50 48 46 36 34 32 A) u 2_6 2_ 4 u 2_0 u 1_5 14 1.2 1.0 08
Cyanidin3 oy Apigenin 7-rutinosie R=H R
glucoside OH Luteolin 7-rutinoside R=OH . OH
2 .
HO ON OH,C_ o (N 5

HiC—
HO
%o%

R OH HO

Narirutin 7-rutinoside

%OHZC 2

Cynarin
Iﬁ” C
ESARarc




Food plants: Chia seeds

Salvia hispanica

Antioxidant

Antiarhythmic

Antithrombotic

Anti-inflammatory

B. de Falco et al. Food Chem. 2018
B. de Falco et al. Ind. Crops Prod. 2017, 2018



Chia: GC-MS of organic fraction

Metaboilites RT
28 Palmitic Acid 17.88
29 Linoleic acid 19.54
30 o-Linolenic acid 19.61
31 Stearic acid 19.80
32 Oleic acid 22.07

33 10-Heptadecenoic acid 24.05
34 Glycerol monostearate 24.34
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Wild food plants

Taraxacum officinale Papaver rhoeas

Urtica dioica

L. Grauso et al. Phytochem. Anal. 2019



Metabolite profiling of tomato varieties

Tolerant (T), Susceptible (S) and T x S hybrid
(F1) vs Tuta absoluta

Solanum lycopersicon
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Alimenti con proprieta anti-infiammatorie
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Alimenti con proprieta estrogeniche
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Alimenti con proprieta anti-cancro
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Alimenti con proprieta anti-cancro
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Take home message

Traditional approaches Metabolomics
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