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Conclusion
• Gamma iraddiation homolitically cleaves N3-H bond with two radicals forming at 100 K.
• One is in s electronic state and the other is in p electronic state. 
• Some spin on the N3 radical is delocalized on the neighbouring sulphur atom.
• An interaction between N3 radical and sulphur atom is establishied.
• This interaction has a crucial influence on the electronic state of the radical formed.
• For radical B, G tensor is right at the inflection point on the curve (pronounced anisotropic character of

the g tensor and p electronic state.
• For radical A, G tensor is at a point on the curve where first derivation with respect to the distance is 

almost zero (s electronic state). 

Methods
• GaussView, IQmol
• Gaussian 16 opt+freq @B3LYP/6-31G(d)
• EPR calculations: B3LYP functional with mixed basis set; EPR-

III for C, H, O atoms, def2-QZVP for S- atom, and 6-31G(d) for 
N-atom and NMR keyword in the route section.

• Geometry optimization within the crystal lattice were performed 
with unrestricted periodic constrained DFT (CDFT) calculations 
with PBO functional, GTH pseudopotentials, Grimme’s D3 
dispersion correction and DZVP-SR-MOLOPT-GTH basis set
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Hypothesis
• With gamma irradiation of single crystal of 2-thiothymine at 100 K

homolytic cleveage of N3-H bond occurs.
• Upon cleveage intralayer hydrogen atom transfer (HAT) transpires.

Introduction
• In single crystals of nucleic acids and their constituents, as well as in single crystals of 2-thiocytosine1, 6-

thioguanine2 and 2-thiouracil3, g-irradiated at low temperature (77 K), only radicals of the p-type have been 
observed. 

• Irradiated thioanalogue of thymine, 2-thiothymine (5-methyl-2-thiouracil), reveals different properties from 
regular bases and other thio-nucleobases. 

• Only in the single crystals of 2-thiothymine, ionizing radiation induces two types of radicals at low 
temperatures, with quite unusual of H atom from N3 nitrogen, generating a s-radical4. 

• This s-radical was the first observed radical of s-electron configuration in all nucleic-acid bases or their 
thioanalogs in ordered structure. 

• The proposed structure of the radical (B) present in the system is the p-type radical, generated by loss of an H 
atom from N3 nitrogen5.
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