
SILVER(I) COMPLEXES AS POTENTIAL ANTICANCER DRUGS: 

SYNTHESIS, CHARACTERIZATION, AND IN VITRO STUDIES 

Zulima Aguado1, Alejandro Soriano2, Ricardo Rodríguez2, Pilar García-Orduña2, Guillermo Cásedas1, 

M Pilar del Río 3,* and Cristina Moliner 1,*

aUniversidad San Jorge, Campus Universitario de Villanueva de Gállego. Autovía A-23 Zaragoza-Huesca, Km. 299, 50830

Villanueva de Gállego.
bInstituto de Síntesis Química y Catálisis Homogénea (ISQCH), CSIC-Universidad de Zaragoza, Departamento de Química

Inorgánica, Pedro Cerbuna 12, 50009 Zaragoza.
cCentro Universitario de la Defensa, Ctra. Huesca s/n, 50090 Zaragoza.

zaguado@usj.es

INTRODUCTION

The search for new drugs to treat cancer is a social imperative, given the high mortality rate of this disease. In 1845, the discovery of

cisplatin for the treatment of testicular cancer revolutionized science and encouraged the incorporation of metals into drugs. These metal

complexes offer advantages over organic drugs because many organic molecules change their pharmacological and toxicological

properties when coordinated to metal centers. However, the undesirable effects of the complexes discovered so far are a major problem to

be solved.[1] In this regard, the discovery of less toxic and more selective drugs that allow dose reduction is of great importance.

Silver(I) metal complexes have been of interest in cancer research due to their antitumor, bactericidal, and antifungal properties. These

compounds have shown antiproliferative activity in a variety of cancer cell lines due to their ability to induce apoptosis. Some have even

been compared favorably with widely used chemotherapeutic drugs.[2]

The objetive of this study is the development of a new family of silver(I) with nitrogen donor ligands that show antitumour properties and

verify the mechanism of action by which this compounds generate cell death.

SYNTHESIS AND CHARACTERIZATION

H1–H2–H3H4–H5
H11H8–H9H6–H7

H14

H12–H13

H10

Selected bond lengths (Å) 

and angles (º) of complex 2 

Ag-N1 2.139(3)

Ag-N3 2.127(3)

N1-Ag-N3 170.98(10)

H1–H2–H3H4–H5H16H11H8–H9H6–H7

H14–H19

H12–H13

H17–H18

H10

Selected bond lengths (Å) 

and angles (º) of complex 1 

Ag-N1 2.1286(14)

Ag-N3 2.1313(14)

N1-Ag-N3 177.26(6)
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Complexes 1, 4 and 6 present significant differences with the control 
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The IC50 values, representing the concentration required to inhibit cell growth by 50%, were determined

using nonlinear regression analysis. Each data point represents the mean ± standard error deviation.

Production of ROS in HeLa cells treated with the three most promising compounds from the cytotoxicity assay. Data are expressed as

percentage over control cells.[3]
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ROS production for 1 complex ROS production for 4 complex ROS production for 6 complex 
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✓ Eight new silver(I) complexes have been synthesized from a new

imine and monodentate ligands with biological activity.

✓ All silver(I) metal complexes have antitumor activity against the two

cell lines.

✓ According to the IC50, complex 6 presents a higher potency, and

complex 2 seems to be selective to the Hep-G2 tumor line.

✓ Some of the metal complexes present a possible mechanism of

action due to the generation of reactive oxygen species.
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