GAS-PHASE STRUCTURE OF
CYTOSINE

Alonso and coworkers have again (see this post employed laser-ablation
molecular-beam Fourier-transform microwave (LA-MB-MW)spectroscopy to
discern the gas phase structure of an important biological compound:

cytosine." They identified five tautomers of cytosine 1-5. Comparison between the
experimental and computational (MP2/6-311++G(d,p) microwave rotational
constants and nitrogen nuclear quadrupole coupling constants led to the complete
assignment of the spectra. The experimental and calculated rotational constants are

listed in Table 1.

NH, NH,

N N
H H
I | NZ | /T: | “Njﬁ “NJE
0 SNTOH ){.‘N 0% N OA\IT.I 02\,7]
H H H H
1 2 3 4 5


http://comporgchem.com/blog/?p=2613
http://comporgchem.com/blog/?p=2613
http://comporgchem.com/blog/?p=412
http://comporgchem.com/blog/?p=2613#cytosineR1

Table 1. Rotational constants (MHZz) for 1-5.
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The experimental and computed relative free energies are listed in Table 2. There

Is both not a complete match of the relative energetic ordering of the tautomers,

nor is there good agreement in their magnitude. Previous computations at

CCSD(T)/cc-pVQZ/ICCSD//cc-pVTZ are in somewhat better agreement with the

gas-phase experiments.

Table 2. Relative free energies (kcal mol™) of 1-5.
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