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Table S1. Tautomerization energies for standard and composite ab initio procedures (relative to

tautomer 1, in kJ mol™). Structures are shown in Figure 1 of the main text.

2 3 3 4 5 4 6’ 6 7 8’ 9 10 8
WI-F12 237 263 403 1431 NA NA NA NA NA NA NA NA NA
G3 280 1.89 296 13.06 2549 43.06 52.86 61.53 79.03 83.98 85.05 100.96 N/A
G3B3 275 202 332 1325 2540 4335 53.07 61.46 77.85 8271 8454 101.53 121.82
G3(MP2) 269 141 245 1279 2572 4243 5222 60.85 78.55 82.96 8557 100.82 N/A
G3(MP2)B3  2.60 149 275 12.94 2554 42.67 5237 60.70 77.36 81.74 84.93 10127 120.45
G4 252 216 3.60 1346 2491 43.01 5321 6128 77.15 8270 84.35 100.44 121.54
G4(MP2) 235 1.86 328 1343 25.11 42.58 5271 60.74 76.71 81.95 8491 100.26 120.30
G4(MP2)-6X 241 1.88 3.41 1339 2529 42.76 53.09 61.11 7727 82.60 8528 100.60 121.17
CBS-APNO 238 3.65 508 1503 2641 4536 5441 6271 7923 8456 8551 9943 N/A
CBS-QB3 282 290 427 14.07 2533 4425 5420 62.52 78.09 83.98 84.86 101.74 123.48
CCSD(T)/DZ°  2.54 2.56 4.65 13.85 26.88 4336 53.08 60.57 77.84 8030 86.62 99.77 117.72
MP2/CBSHT)" 2.30 1.85 338 1337 2537 42.74 5272 60.74 7691 81.53 85.60 100.48 119.96
CCSD(T)/CBS® 226 229 3.89 14.04 2580 43.56 5322 6126 77.51 82.03 86.14 100.73 120.48
CCSD(T)/CBS! 220 251 4.06 1430 25.65 43.78 53.50 61.58 77.37 82.52 86.02 100.70 121.01
“CCSD(T)/jul-cc-pVDZ. °CCSD(T)/jul-cc-pVDZ + MP2/jul-cc-pV{T,Q}Z — MP2/jul-cc-pVDZ. °HF/jul-cc-

pV{D,T}Z + CCSD/jul-cc-pVTZ + (T)/jul-cc-pVDZ, where the HF energy is extrapolated with an exponent of 5.0.

?Same as footnote ¢ but the HF energy is extrapolated with an optimal exponent of 3.5.



Table S2. B3LYP/jul-cc-pVTZ optimized geometries for the guanine tautomers considered in

this work (Cartesian coordinates, A). Structures are shown in Figure 1 of the main text.
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