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Abstract  
Background: Alzheimer’s disease (AD) is a multifactorial neurodegenerative disorder characterized 
by the accumulation of amyloid-beta (Aβ) plaques, hyperphosphorylated Tau tangles, and increased 
oxidative stress, among other pathological features. Despite being the leading cause of dementia, AD 
remains inadequately treated, as current therapies offer limited efficacy [1, 2]. With global cases 
projected to more than triple by mid-century, there is a pressing need for next-generation disease-
modifying therapies targeting these fundamental pathological mechanisms. Xanthenes, oxygen-
containing tricyclic heterocycles with a dibenzo[b,e]pyran scaffold, have emerged as promising 
neuroprotective agents. Their ability to modulate neurodegenerative processes highlights their 
therapeutic potential in AD [2, 3]. Objective: This study aimed to synthesize xanthene derivatives 
incorporating dopamine and levodopa moieties (Figure 1), containing the catechol group, a 
pharmacophoric feature associated with neuroprotection [4], and to evaluate their cytotoxicity and 
neuroprotective effects. Methods: Eight xanthene derivatives incorporating dopamine and levodopa 
moieties were synthesized via condensation reactions with carboxylic acids (structures confirmed by 
nuclear magnetic resonance spectroscopy). Their cytotoxicity (0–25 µM) was evaluated in SH-SY5Y 
cells differentiated into a cholinergic phenotype, using the neutral red (NR) uptake and 3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) reduction assays. Neuroprotective 
potential was assessed against tert-butyl hydroperoxide (t-BHP)-induced oxidative stress, using a 
reactive oxygen/nitrogen species (ROS/RNS)-sensitive fluorescent probe and the NR uptake assay. 
Results: All synthesized xanthene derivatives were successfully obtained, structurally characterized, 
and were non-cytotoxic at concentrations up to 10 µM. All compounds markedly attenuated t-BHP-
induced oxidative stress (reduced ROS/RNS generation and/or significant decrease in t-BHP-induced 
cell death), and their protective effects were not reversed by the Nrf2 inhibitor ML385, indicating 
an Nrf2-independent mechanism. Conclusions: These findings establish xanthene derivatives as 
potent oxidative stress modulators, although additional studies are needed to evaluate their efficacy 
against other AD hallmarks. Elucidating these broader mechanistic targets will be essential to validate 
their potential as multitarget drug candidates for AD therapy. 
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