
SOCIEDADE BRASILEIRA DE QUÍMICA 

Anais da 48ª

Reunião Anual da 

SBQ 

Campinas-SP
2025



5  

5 
 

25-282696 CDD-540

Dados Internacionais de Catalogação na Publicação (CIP)
(Câmara Brasileira do Livro, SP, Brasil)

Reunião Anual da SBQ (48. : 2025 : Campinas, SP)
Anais da 48ª Reunião Anual da SBQ [livro

eletrônico] / Sociedade Brasileira de Química. --
1. ed. -- Campinas, SP : Aptor Software, 2025.

PDF

Vários autores.
Vários colaboradores.
Bibliografia.
ISBN 978-85-63273-70-3

1. Química I. Sociedade Brasileira de Química.
II. Título.

Índices para catálogo sistemático:

1. Química   540

Eliete Marques da Silva - Bibliotecária - CRB-8/9380



 
Sociedade Brasileira de Química (SBQ)                                
 
 

48a Reunião Anual da Sociedade Brasileira de Química: “Emergências Climáticas? A Química Age e Reage!” 

Area: INO 

The effect of Ru(II)-phosphine complexes on triple-negative breast cancer cells  
Analu Rocha Costa (PQ)*1,4, Leticia Pires Oliveira (PQ)2,4, Felipe C. Demidoff (PQ)3, Chaquip D. Neto (PQ)3 ,  

Adriano Defini Andricopulo (PQ)1 ,Alzir Azevedo Batista (PQ)4 

anallucosta@gmail.com;  

1 Laboratório de Química Medicinal e Computacional, Centro de Pesquisa e Inovação em Biodiversidade e Fármacos, Instituto de Física de São Carlos, Universidade de 

São Paulo, São Carlos, Brazil; 2Instituto de Química, Universidade Estadual de Campinas, Campinas, Brazil; 3Instituto de Química, Universidade Federal do Rio de 

Janeiro (UFRJ), Campus Professor Aloísio Teixeira, Campus Macaé-RJ, Brazil; 4Departamento de Química, Universidade Federal de São Carlos, Brazil;  

 

Keywords: Ruthenium complexes, Anticancer, Breast cancer, naphthoquinones, apoptosis. 

Highlights 

• New ruthenium complexes containing naphthoquinone were synthesized and characterized. 

• RuII-naphthoquinone complexes show potent anticancer activity against triple negative breast cancer cell lines. 

Abstract 

Breast cancer is a public health problem. Among the different types of breast cancer, triple-negative breast cancer is 
considered the most aggressive and has the worst prognosis. This makes the development of new metallodrugs 
extremely important. In recent years, ruthenium complexes have gained attention due to their potent antitumor activity. 
The aim of this work was to study new ruthenium(II) complexes containing naphthoquinone-derivative ligands for 
possible application as anticancer metallodrugs. RuII-naphthoquinone complexes identified as: (1) [Ru(NQ1) 
(dppm)2]PF6 and (2) [Ru(NQ2)(dppm)2]PF6 (where: dppm = bis(diphenylphosphine)methane)], NQ1 = (E)-2-Hydroxy-3-
styrylnaphthalene-1,4-dione; NQ2 = (E)-2-(4-Chlorostyryl)-3-hydroxynaphthalene-1,4-dione), were synthetized from the 
precursor complex cis-[RuCl2(dppm)2] with the ligands derived from naphthoquinones, in dichloromethane/methanol 
(1:1), in the presence of triethylamine (Scheme 1). The complexes were characterized by elemental analyses, molar 
conductivity, UV–Vis, FT-IR, NMR and cyclic voltammetry. The crystal structure of complex (1) was determined by X-
ray diffraction and their cytotoxicity against the MDA-MB-231 and MCF-7 breast cancer cell lines, and against the non-
cancer cell line, the MCF-10A. Based on the 31P{1H} NMR spectra of compounds (1) and (2) in acetone-d6 it is classified 
into a typical ABMX spin system. The assay in vitro cytotoxicity of ruthenium complexes (1) and (2) was evaluated in 
human tumor and non-tumor cell lines using the MTS colorimetric assay. The compounds showed lower IC50 values 
than the reference drug cisplatin and the naphthoquinone ligands, suggesting high cytotoxic efficacy. The IC50 and 
selectivity index values were, respectively, IC50 = 0.11 ± 0.06 µM and SI = 9.6 for complex (1) and IC50 = 0.39 ± 0.04 
µM and SI = 20.4 for complex (2).  

 

Scheme 1. Synthetic route used to obtain ruthenium complexes (1) and (2). 

Acknowledgments 

The authors thank - CIBFar-CEPID FAPESP #2013/07600-3, INCT BioNat FAPESP/ CNPq #2014/50926-0, 

FAPESP/DFG #2020/11967-3, FAPESP/DAAD PROPASP #2022/08333-8, Scholarship FAPESP # 2023/00242-6, 

and FAPESP # 2024/18243-1, FAPESP #2024/12642-1. CNPq (#14212/2019-6, #401770/2023-0, #152531/2022-0), 

and (FAPESP #2023/02475-8). 

904




