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While it is well established that nucleic acids exposed to UV light experience singlet excited electronic states that ultimately lead to photodamage, little is actually known about the photochemical pathways that lead to this phenomena. The purpose of this research was to study the photophysics of the ground and triplet states of deuterated thymine in deuterated acetonitrile (ACND3) using Fourier Transmittance IR (FTIR) Spectroscopy and Nanosecond Transient Resonance IR (TRIR) Spectroscopy to gather insight into the nature of this mechanism and for comparison purposes with non-deuterated thymine in ACND3. A water-free deuterated sample was successfully made and analyzed, which exhibited a triplet peak around 1589.6 cm-1 and redshifted carbonyl bleaches at 1721.4 cm-1 and 1674.1 cm-1. Also, comparing the ground state spectra of deuterated and non-deuterated thymine revealed a shift of the vN-H bands, usually at 3293.6 cm-1, to what could be vN-D bands at 2696.0 cm-1 and 2606.0 cm-1. The vibrational data looks promising; however more research of the lowest energy triplet state of deuterated thymine is necessary to distinguish it from the vibrational spectra of the singlet state and photoproducts in Femtosecond Transient IR spectroscopy.   
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