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Photodynamic Therapy

o Utilizes UVA irradiation to
cause localized cell death

e Treatment option for several
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Ashwood, B.; Pollum, M.; Crespo-Hernandez, C. E. Photochemical and
Photodynamical Properties of Sulfur-Substituted Nucleic Acid Bases,.
Photochem. Photobiol. 2019, 95 (1), 33-58.
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Functionalization Controls Relaxation Mechanisms

« Changing functional groups <:@
) Z

changes relaxation pathways i
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Pollum, M.; Marquetand, P.; Gonzalez, L.; Corral, I. Electronic and Structural Elements
That Regulate the Excited-State Dynamics in Purine Nucleobase Derivatives. J. Am.
Chem. Soc. 2015, 137 (13), 4368-4381.
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Heavy Atom Substitution
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Heavy Atom Substitution

40F

Table 1. Global lifetimes for 6SeGua and 6tGua following excitation at 352 nm

% 35k under N,-saturated conditions

= Lifetimes T, / pS T, / pS 13/ NS

Q 30F 6tGua 0.35 + 0.042 18+1 1420 + 180P

L 6SeGua 0.13 + 0.05 31+2 1.7+0.1°
25k -

a Same lifetime value was obtained within experimental uncertainties exciting at 342 nm;
b Reproduced from ref. 22, where an excitation wavelength of 345 nm was used; ¢
Estimated by extrapolating fit past 1 ns.
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Farrell, K. M.; Brister, M. M.; Pittelkow, M.; Sglling, T. I.; Crespo-Hernandez, C. E.

Heavy-Atom-Substituted Nucleobases in Photodynamic Applications: Substitution of
Sulfur with Selenium in 6-Thioguanine Induces a Remarkable Increase in the Rate of
Triplet Decay in 6-Selenoguanine. J. Am. Chem. Soc. 2018, 140 (36), 11214-11218.



Heavy Atom Substitution
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Heavy-Atom-Substituted Nucleobases in Photodynamic Applications: Substitution of
Sulfur with Selenium in 6-Thioguanine Induces a Remarkable Increase in the Rate of
Triplet Decay in 6-Selenoguanine. J. Am. Chem. Soc. 2018, 140 (36), 11214-11218.
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6-Selenoguanine (6SeGua)
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6-Selenoguanine (6SeGua)
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Ground state optimized structures
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Transient Absorption Spectroscopy

 Measures changes in absorbance (AA)
 Produces 2 plots
e Spectra: AA vs wavelength
 Comparing spectra at different time delays provides
evidence for relaxation processes
o Kinetics: AAvs time
 Fit mathematically to obtain lifetimes
« Challenge of not over-fitting data



Transient Absorption Spectroscopy
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Reichardt, C.; Vogt, R. A.; Crespo-Hernandez, C. E. J. Chem. Phys. 2009, 131, 224518.
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Evolution Associated Spectra (EAS)
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Kinetic Traces with Global Analysis

AAbsorbance (10°)
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Lifetimes T,/ ps T, | pS 15/ pPS T,/ ns 1/ NS
6SeGua,;, 0.243+0.006 1.47+0.05 25505 *13.2 Offset
6SeGuag,  0.208 £ 0.006 2.0+0.1 12+1 *4.9 Offset

*Estimates based on mathematical fitting beyond the time window of the experiment
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Conclusions

* The relaxation pathway of 6SeGua at pH 9.8 is different than at pH 7.4

» EAS and global analysis vary greatly
» Need guantum chemical calculations to identify exact mechanism

« The photophysics of the neutral and anionic mixture at pH 7.4 do not
primarily reflect that of the anionic species

« Further investigation of the isolated neutral species is required
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