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Abstract. In this study, the gemcitabine anticancer drug was investigated using
theory. DFT and TD-DFT calculations at MPW1PW91 method with 6-
311++G(2d, 2p) base set have been used to investigate the ground and excited
states behaviors of drug in gas phase and ethanol. Solvent molecules influence
on the equilibrium structures species. The calculated Thermodynamic properties,
the relative energy, dipole moment, Structural parameters, highest occupied
molecular orbital (HOMO) and the lowest unoccupied (LUMO) energies, DOS
plot and energy gap Show that charge transfer occurs within the molecule. The
aim is to achieve a more stable form of the drug gemcitabine in two gas phase
and solvents. The calculations showed that the structure of the drug in the
ground state and the excited solvent phase is more stable than the gas phase.
Energy gap in the excitation of gas and ethanol is different in two phases

Keywords: gemcitabine anticancer, excited state, ground state, lowest
unoccupied (LUMO), highest occupied molecular orbital (HOMO)
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