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Abstract 
[bookmark: _Hlk172032961]Central objective in clinical oncology has been the development of therapeutic strategies aimed at effectively triggering apoptosis of different cancer cells. Ruthenium complexes are the leverage and emerged anticancer strategy to combat multiple forms of cancer cells. In this study, we synthesized 12 monofunctional ONS-donor salicylaldimine ligand-based Ru (II)(p-cymene) complexes (C1-C12). These complexes were characterized by 1H NMR, 13C NMR, UV and FT-IR spectroscopy and high-resolution electrospray mass spectrophotometric analysis. The structure of C7 was confirmed in solid state by single crystal X-ray analysis, that revealed the exact orientation of the ligand around Ru(II) center. These complexes were further investigated for their anticancer activity against MDA-MB-231, 4T1, U87MG and HeLa cancer cells. A dose-dependent manner reduction in cell viability and survival rates of cancer cells was observed following treatment with these complexes. We identified that C2, C8, and C11 exhibited the most potent anti-tumor effects among these tested complexes. The results from migration ability and live/dead imaging assays, as well as mitochondrial membrane potential (MMP) and clonogenic potential studies, revealed that these complexes demonstrated higher anti-tumor activities by enhancing caspase-3 and reducing Bcl-2 expression. Using the 4T1 breast cancer orthotopic mouse model, we evaluated the efficacy of the most prominent complex (C8) in 4T1 breast cancer by bioluminescence metastatic windows, tumor weight and volume, hematoxylin and eosin (H&E) staining, immunohistochemistry (IHC) staining and hematological tests. Protein expression revealed apoptosis by up-regulating Caspase-3, cleaved caspase-3, TNF-α and down-regulating Bcl-2. Lasting survival and diminished tumor growth were observed in mice receiving the C8 treatment. These findings demonstrated the potential of those water-soluble monofunctional Ru (II) complexes for triple negative breast cancer treatment.
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