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3-hydroxy-4-pyrones Polyamines
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Maltol

) - natural product
- high affinity for a range of metal ions

- Coordination properties

) - anti-neoplastic activity (DNA breaks; Apoptosis)
- metallopharmaceuticals:

a) sequestering action
b) improving absorption

- water-soluble
- Metal complex (ROS)

a) antimicrobial activity
b) anticancer activity

- Antitumor agents (Apoptosis)
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Malten Maltonis
. Biological activity
o Dose-dependent reduction o Maltonis is more effective than Malten
in cell survival of different tumor cell lines
(solid and haematopoietic) * M. Fanelli, V. Fusi, “Preparation of dimers of o Effective on Sarcoma (in vivo)
[(3-hydroxy-4-pyron-2-yl)methylJamine as antineoplastic drugs”,
o PCT Int. Appl. (2010), WO 2010/061282 A1 20100603 o Effective on multidrug
o Activation of cell cycle arrest . . . R
& cisplatin-resistance cell (in vitro)
o Programmed cell death : -
8 * M. Fanelli, V. Fusi, “Derivative of o Ineffective against normal
- . T [(3-hydroxy-4-pyron-2-yl)-methyl]-amine and use thereof as human mesenchymal stem cells
© Ablllty to induce cova!ent bmdmg anti-neoplastic drugs”, US Patent (2015) US 9145381 B2 20150929
between DNA and histones BMC Cancer 2014 (14), 137
British Journal of Cancer 2010 (103), 239-248
* M. Fanelli, V. Fusi, “Pharmaceutical composition of
J. Org. Chem. 2012, 2207-2218 [(3-hydroxy-4 -pyron-2-yl) methyl] -amine derivatives and DNA demethylating agents o APL (ACUTE PROMYELOCYTIC LEUKEMIA)
and their use as anti-neoplastic drugs”, CT Int. Appl. (2018), WO 2018002896 A1 20180104 - Epi genomic reprogram ming of APL

Canger Gene Therapy, 2023, (30) 671-682
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Cell survival (%) -48 h u937; 10 uM

| 07N\ | 07N\ 120
OH N OH N
0 N =) o N - 48 h treatments at the dose of 10 uM.
N o N o 100 1 T 1
N HO N HO I I -
-0 X0 | = I = < T T .
80 - Maltol and Malten, tested for comparison.
Malten . . M t
C6-Functionalized 50
derivatives - Cells treated using the same volumes of DMSO
40 used in the treatments as control.
all - dose-response experiments 20 .
P P i - al0andallshowed a marked reduction of U937
Cell lines IC50 (24 h) IC50 (48 h) 0o —o¢c SOT-TNMYtD O~ ®®D O cell survival compared to that caused by Malten
ZNY 5 © ® 0O OO OO O O~
U937 0.76 uM 0.65 uM =T © R .© ©
0O = = Maltol-derivatives Malten-derivatives
K562 1.25 uM 1.18 uM
Jurkat 0.73 uM 0.28 uM
NB4 0.50 uM 0.37 uM sl Ee
~ B =k (24 h) us37 o0 en - HYPODIPLOIDY - 24 h
Hela 1.97 M 0.94 pM 40 B
%G1 %S %G2 %Gl %S %G2 30
U-373MG 6.67 p.M 1.62 }IM 46,3 416 10,6 43,8 39,7 15,0 § 30 o5 T
- [l G1 % (mean) <
WI-38 >10 ”M 7.58 I.IM w00 250 (7] L0
3 20 [l 5% (mean) = 20
- dose-response experiments towards a panel (&) 1 G2 % (mean) =
of different tumor cell lines at 24h and 48h ) . and 1Y j| i| S s
1 i s
. - - i ° owso a1 z
- appreciable selectivity for hematopoietic 2 5
. . . 100 DMSO all (0.5 uM) I
tumor over solid tumor-derived cell lines J 0 D
. B . . . . . G1 % (mean) 445+ 1.7% 43.8+1.3% 0 —
) ook 1M Lem 2w 0 500K LOM  LSM  20M  2.5M S % (mean) 43.8 + 1.5% 20.6 + 1.2% DMSO . :11 all all
- ivi i i FL2-A  PE-A FL2-A : PE-A SuM 1pM 10 M
less activity against a human normal fibroblast e BN 2% (mean) 922 14% 1012 1%

cell line (WI-38) respect to neoplastic cells.
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Cl, 'Pt‘\NHs Search of new - Same coord. N. (4)
cis-[Pt(NH;),Cl,] ¢ > jl> Disadvantages fl> anticancer agents Pd2+ - Same Geometry
Cl™ NHj based on different (square planar)
Medicinal and sizes
1978 . .
Inorganic Chemistry
Pd?*
0 O
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D. Paderni et al. Dalton Transaction, 2024, 53, 14300-14314.
D. Paderni et al., Journal of Inorganic Biochemistry, 2025, 262, 112758.
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D. Paderni et al. Dalton Transaction, 2024, 53, 14300-14314.
D. Paderni et al., Journal of Inorganic Biochemistry, 2025, 262, 112758.
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- By Increasing the number of donor
— atoms for new metal complexes
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M. Fanelli, S. Amatori
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Maltonis

New Synthesis
of Maltonis
- Green
—> - Easier
- Faster
- Cheaper
- Higher yeald
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Super Maltonis

A New set of Maltonis Derivatives



Finanziato = Ministero

dall'Unione europea {5 °% dell’'Universita l.tzrll.iad()mani

NextGenerationEU . e della Ricerca D1 RIPRESA = RESILIENZA

Gli studi Biologici sono ancora in corso

- Conclusioni Le nuove molecole saranno testate per la loro attivita biologica

Sono in corso gli studi di caratterizzazione di nuovi complessi metallici

Prof. Vieri Fusi
@ Prof. Mirco Fanelli
Prof. Eleonora Macedi
Prof. Stefano Amatori
. . . Prof. Mauro Formica
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Dr Enrica Sordini

Dr Maria Voccia

Dr Francesca Grifalconi
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WP1 Leader
Prof. Giovanni Bottegoni
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