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Table S1. Electronic energies of all 65 species (hartree). Aqueous values are C-PCM single points at M06-2X/def2-TZVP on the gas-phase geometry, computed only where a tautomer difference required them.

	Species
	Charge
	B3LYP SVP
	M06-2X TZVP
	B3LYP TZVP
	C-PCM water

	1Me5MeNHC_amino
	0
	−548.32105
	−548.71380
	−548.94101
	−548.73757

	1Me5MeNHC_oxime
	0
	−548.33665
	−548.72984
	−548.95674
	−548.74793

	1MeC_amino
	0
	−433.93000
	−434.23664
	−434.41818
	−434.26261

	1MeC_imino
	0
	−433.92814
	−434.23463
	−434.41547
	−434.25404

	1MeNHC_amino
	0
	−509.02992
	−509.40229
	−509.60883
	−509.42826

	1MeNHC_oxime
	0
	−509.04159
	−509.41280
	−509.61958
	−509.43218

	9MeA_amino
	0
	−506.26738
	−506.62646
	−506.82690
	−506.64613

	9MeA_imino
	0
	−506.23827
	−506.59710
	−506.79774
	−506.62883

	9MeG_amino
	0
	−581.44848
	−581.87023
	−582.09602
	−581.90441

	9MeN2OHG_amino
	0
	−656.55130
	−657.03891
	−657.28971
	−657.07125

	9MeN2OHG_imino
	0
	−656.53921
	−657.02627
	−657.27768
	−657.06114

	9MeN6MeOA_amino
	0
	−620.63922
	−621.08350
	−621.33086
	−621.10282

	9MeN6MeOA_imino
	0
	−620.63605
	−621.07834
	−621.32739
	−621.10281

	adenine
	0
	−466.98449
	−467.32254
	−467.50209
	—

	adenine_7H
	0
	−466.96965
	−467.30837
	−467.48839
	−467.34081

	adenine_H+_N1
	1
	−467.36432
	−467.69140
	−467.87577
	—

	adenine_H+_N3
	1
	−467.36172
	−467.68901
	−467.87368
	—

	adenine_H+_N6(exo)
	1
	−467.32406
	−467.65496
	−467.83790
	—

	adenine_H+_N7
	1
	−467.35015
	−467.67738
	−467.86269
	—

	adenine_imino
	0
	−466.96598
	−467.30406
	−467.48341
	−467.32973

	ammonia
	0
	−56.50949
	−56.54926
	−56.58539
	—

	ammonia_H+
	1
	−56.85578
	−56.88520
	−56.92376
	—

	aniline
	0
	−287.40189
	−287.58353
	−287.71776
	—

	aniline_H+
	1
	−287.75183
	−287.92805
	−288.06521
	—

	benzene
	0
	−232.08478
	−232.22355
	−232.33669
	—

	cyclohexane
	0
	−235.71154
	−235.83763
	−235.96678
	—

	cyclohexene
	0
	−234.48104
	−234.61264
	−234.73620
	—

	cytosine
	0
	−394.64949
	−394.93522
	−395.09648
	—

	cytosine_H+_N3
	1
	−395.03527
	−395.30845
	−395.47425
	—

	cytosine_H+_O2
	1
	−395.03320
	−395.31124
	−395.47396
	—

	cytosine_imino
	0
	−394.64793
	−394.93314
	−395.09383
	−394.95575

	dihydrofuran_25
	0
	−231.04703
	−231.20399
	−231.31071
	—

	furan
	0
	−229.85615
	−230.01592
	−230.11468
	—

	guanine
	0
	−542.16592
	−542.56661
	−542.77160
	—

	guanine_7H
	0
	−542.16540
	−542.56664
	−542.77227
	−542.60113

	guanine_H+_N3
	1
	−542.52503
	−542.91475
	−543.12423
	—

	guanine_H+_N7
	1
	−542.55301
	−542.94133
	−543.15223
	—

	guanine_H+_O6
	1
	−542.54157
	−542.93391
	−543.14189
	—

	guanine_enol
	0
	−542.16198
	−542.56685
	−542.76925
	−542.59165

	h2
	0
	−1.17383
	−1.16820
	−1.17949
	—

	hexahydropyrimidine
	0
	−267.73031
	−267.90133
	−268.02965
	—

	imidazole
	0
	−226.05444
	−226.21146
	−226.30707
	—

	imidazole_H+
	1
	−226.43281
	−226.58133
	−226.68079
	—

	imidazolidine
	0
	−228.44402
	−228.59470
	−228.70389
	—

	piperidine
	0
	−251.71357
	−251.86230
	−251.99119
	—

	pyridine
	0
	−248.10533
	−248.26470
	−248.37840
	—

	pyridine_H+
	1
	−248.47724
	−248.62894
	−248.74734
	—

	pyrimidine
	0
	−264.12862
	−264.30940
	−264.42311
	—

	pyrimidine_H+
	1
	−264.48342
	−264.65687
	−264.77504
	—

	pyrrole
	0
	−210.02160
	−210.15757
	−210.25293
	—

	pyrrolidine
	0
	−212.42857
	−212.55587
	−212.66596
	—

	pyrroline_1
	0
	−211.21589
	−211.34747
	−211.45212
	—

	pyrroline_3
	0
	−211.19711
	−211.33047
	−211.43412
	—

	sf6
	0
	−996.52896
	−997.25153
	−997.48047
	—

	tetrahydropyridine_imine
	0
	−250.50458
	−250.65687
	−250.78141
	—

	thf
	0
	−232.27873
	−232.42963
	−232.54285
	—

	thymine
	0
	−453.81333
	−454.14040
	−454.32598
	—

	thymine_H+_O2
	1
	−454.14552
	−454.46726
	−454.65452
	—

	thymine_H+_O4
	1
	−454.15542
	−454.47531
	−454.66393
	—

	thymine_O4enol
	0
	−453.77750
	−454.11025
	−454.29372
	−454.14164

	uracil
	0
	−414.52162
	−414.82759
	−414.99264
	−414.85018

	uracil_H+_O2
	1
	−414.85022
	−415.15045
	−415.31707
	—

	uracil_H+_O4
	1
	−414.86150
	−415.16018
	−415.32796
	—

	uracil_O2enol
	0
	−414.50152
	−414.81157
	−414.97398
	−414.83005

	uracil_O4enol
	0
	−414.50015
	−414.81033
	−414.97326
	−414.83431



Table S2. Thermochemistry and frequency diagnostics. Zero-point energy and the enthalpy and free-energy corrections in kJ/mol; frontier-orbital energies and dipoles for the species that carry them are in Table 4. Every species has zero imaginary frequencies, and the lowest real frequency is given as the diagnostic; a reported 0.0 is a species for which the analytic Hessian returned no frequency below the print threshold.

	Species
	Atoms
	ZPE
	H corr
	G corr
	Imag.
	Lowest freq.

	1Me5MeNHC_amino
	20
	412.22
	442.36
	315.49
	0
	0.0

	1Me5MeNHC_oxime
	20
	416.53
	447.35
	321.58
	0
	76.8

	1MeC_amino
	16
	329.39
	352.36
	243.90
	0
	0.0

	1MeC_imino
	16
	333.78
	357.17
	247.29
	0
	74.0

	1MeNHC_amino
	17
	342.29
	366.95
	254.29
	0
	0.0

	1MeNHC_oxime
	17
	343.75
	370.58
	252.93
	0
	72.6

	9MeA_amino
	18
	366.63
	390.96
	279.20
	0
	0.0

	9MeA_imino
	18
	367.50
	390.66
	281.14
	0
	0.0

	9MeG_amino
	19
	377.40
	403.17
	287.68
	0
	0.0

	9MeN2OHG_amino
	20
	391.87
	420.92
	297.64
	0
	0.0

	9MeN2OHG_imino
	20
	388.71
	421.30
	290.11
	0
	64.2

	9MeN6MeOA_amino
	22
	451.31
	481.70
	354.31
	0
	0.0

	9MeN6MeOA_imino
	22
	450.59
	481.15
	353.35
	0
	0.0

	adenine
	15
	295.00
	316.57
	211.46
	0
	161.2

	adenine_7H
	15
	292.20
	312.69
	209.62
	0
	0.0

	adenine_H+_N1
	16
	331.25
	352.33
	248.52
	0
	172.6

	adenine_H+_N3
	16
	331.11
	352.14
	248.27
	0
	153.8

	adenine_H+_N6(exo)
	16
	331.10
	353.00
	246.13
	0
	89.4

	adenine_H+_N7
	16
	329.64
	351.22
	246.32
	0
	146.6

	adenine_imino
	15
	297.20
	317.54
	214.65
	0
	150.5

	ammonia
	4
	89.37
	99.37
	39.24
	0
	1061.9

	ammonia_H+
	5
	128.19
	138.17
	79.26
	0
	1434.2

	aniline
	14
	306.99
	324.68
	230.50
	0
	223.2

	aniline_H+
	15
	343.66
	360.17
	267.54
	0
	0.0

	benzene
	12
	263.88
	277.83
	191.78
	0
	418.3

	cyclohexane
	18
	445.06
	462.51
	369.55
	0
	236.9

	cyclohexene
	16
	382.01
	398.97
	306.81
	0
	169.0

	cytosine
	13
	258.27
	278.73
	176.66
	0
	131.5

	cytosine_H+_N3
	14
	296.06
	315.57
	216.04
	0
	162.5

	cytosine_H+_O2
	14
	296.14
	315.38
	216.54
	0
	170.4

	cytosine_imino
	13
	261.63
	280.62
	181.60
	0
	142.4

	dihydrofuran_25
	11
	241.42
	255.74
	169.50
	0
	116.9

	furan
	9
	183.95
	196.12
	114.99
	0
	616.0

	guanine
	16
	305.76
	328.81
	219.77
	0
	0.0

	guanine_7H
	16
	305.74
	328.88
	219.64
	0
	0.0

	guanine_H+_N3
	17
	339.93
	365.16
	252.26
	0
	124.6

	guanine_H+_N7
	17
	343.27
	367.45
	256.54
	0
	141.9

	guanine_H+_O6
	17
	341.91
	366.24
	255.36
	0
	144.2

	guanine_enol
	16
	306.37
	329.13
	220.81
	0
	0.0

	h2
	2
	26.12
	34.80
	−4.16
	0
	4367.2

	hexahydropyrimidine
	16
	386.33
	403.83
	310.06
	0
	114.3

	imidazole
	9
	187.11
	199.35
	118.19
	0
	561.9

	imidazole_H+
	10
	223.50
	235.83
	154.37
	0
	633.4

	imidazolidine
	13
	310.21
	325.25
	237.02
	0
	86.8

	piperidine
	17
	414.91
	432.89
	337.95
	0
	95.2

	pyridine
	11
	232.86
	246.53
	160.92
	0
	386.7

	pyridine_H+
	12
	269.72
	283.65
	197.52
	0
	396.2

	pyrimidine
	10
	202.15
	215.59
	130.33
	0
	354.3

	pyrimidine_H+
	11
	237.39
	251.21
	165.22
	0
	326.9

	pyrrole
	10
	216.66
	229.45
	147.40
	0
	519.8

	pyrrolidine
	14
	338.42
	353.94
	264.45
	0
	68.8

	pyrroline_1
	12
	274.79
	289.20
	202.84
	0
	120.4

	pyrroline_3
	12
	274.48
	289.53
	200.30
	0
	42.6

	sf6
	7
	56.06
	73.23
	−14.26
	0
	336.3

	tetrahydropyridine_imine
	15
	351.50
	368.15
	276.37
	0
	152.3

	thf
	13
	305.07
	320.39
	231.23
	0
	73.1

	thymine
	15
	301.95
	324.82
	216.96
	0
	113.4

	thymine_H+_O2
	16
	332.96
	356.81
	247.53
	0
	115.6

	thymine_H+_O4
	16
	334.73
	358.09
	249.54
	0
	115.4

	thymine_O4enol
	15
	299.35
	322.44
	214.26
	0
	90.1

	uracil
	12
	229.68
	248.16
	149.99
	0
	155.5

	uracil_H+_O2
	13
	261.02
	280.38
	180.86
	0
	145.6

	uracil_H+_O4
	13
	262.59
	281.45
	182.90
	0
	163.8

	uracil_O2enol
	12
	228.84
	247.14
	149.58
	0
	169.1

	uracil_O4enol
	12
	228.76
	247.09
	149.34
	0
	145.7



Table S3. Optimised geometries, B3LYP/def2-SVP — inventory of the 65 stationary points located. Full Cartesian coordinates for every species, in the order listed, are in S2_optimised_geometries.xyz (1059 lines, standard XYZ, one block per species with the species name and its energy on the comment line).

	Species
	Atoms
	Charge
	E (B3LYP SVP)
	Lowest freq. (cm−1)

	1Me5MeNHC_amino
	20
	0
	−548.32105002
	0.0

	1Me5MeNHC_oxime
	20
	0
	−548.33665019
	76.8

	1MeC_amino
	16
	0
	−433.92999543
	0.0

	1MeC_imino
	16
	0
	−433.92814473
	74.0

	1MeNHC_amino
	17
	0
	−509.02992486
	0.0

	1MeNHC_oxime
	17
	0
	−509.04158991
	72.6

	9MeA_amino
	18
	0
	−506.26737610
	0.0

	9MeA_imino
	18
	0
	−506.23826975
	0.0

	9MeG_amino
	19
	0
	−581.44847817
	0.0

	9MeN2OHG_amino
	20
	0
	−656.55130011
	0.0

	9MeN2OHG_imino
	20
	0
	−656.53920660
	64.2

	9MeN6MeOA_amino
	22
	0
	−620.63921971
	0.0

	9MeN6MeOA_imino
	22
	0
	−620.63604728
	0.0

	adenine
	15
	0
	−466.98448694
	161.2

	adenine_7H
	15
	0
	−466.96964970
	0.0

	adenine_H+_N1
	16
	1
	−467.36432440
	172.6

	adenine_H+_N3
	16
	1
	−467.36171979
	153.8

	adenine_H+_N6(exo)
	16
	1
	−467.32405801
	89.4

	adenine_H+_N7
	16
	1
	−467.35014636
	146.6

	adenine_imino
	15
	0
	−466.96597818
	150.5

	ammonia
	4
	0
	−56.50949134
	1061.9

	ammonia_H+
	5
	1
	−56.85577958
	1434.2

	aniline
	14
	0
	−287.40188639
	223.2

	aniline_H+
	15
	1
	−287.75182605
	0.0

	benzene
	12
	0
	−232.08477988
	418.3

	cyclohexane
	18
	0
	−235.71153812
	236.9

	cyclohexene
	16
	0
	−234.48104143
	169.0

	cytosine
	13
	0
	−394.64948851
	131.5

	cytosine_H+_N3
	14
	1
	−395.03526923
	162.5

	cytosine_H+_O2
	14
	1
	−395.03319901
	170.4

	cytosine_imino
	13
	0
	−394.64792699
	142.4

	dihydrofuran_25
	11
	0
	−231.04702883
	116.9

	furan
	9
	0
	−229.85614574
	616.0

	guanine
	16
	0
	−542.16592315
	0.0

	guanine_7H
	16
	0
	−542.16540228
	0.0

	guanine_H+_N3
	17
	1
	−542.52503324
	124.6

	guanine_H+_N7
	17
	1
	−542.55301084
	141.9

	guanine_H+_O6
	17
	1
	−542.54157043
	144.2

	guanine_enol
	16
	0
	−542.16197940
	0.0

	h2
	2
	0
	−1.17383109
	4367.2

	hexahydropyrimidine
	16
	0
	−267.73031258
	114.3

	imidazole
	9
	0
	−226.05444302
	561.9

	imidazole_H+
	10
	1
	−226.43281347
	633.4

	imidazolidine
	13
	0
	−228.44401876
	86.8

	piperidine
	17
	0
	−251.71356839
	95.2

	pyridine
	11
	0
	−248.10533488
	386.7

	pyridine_H+
	12
	1
	−248.47724406
	396.2

	pyrimidine
	10
	0
	−264.12862460
	354.3

	pyrimidine_H+
	11
	1
	−264.48341520
	326.9

	pyrrole
	10
	0
	−210.02159795
	519.8

	pyrrolidine
	14
	0
	−212.42857007
	68.8

	pyrroline_1
	12
	0
	−211.21588565
	120.4

	pyrroline_3
	12
	0
	−211.19710743
	42.6

	sf6
	7
	0
	−996.52896389
	336.3

	tetrahydropyridine_imine
	15
	0
	−250.50458088
	152.3

	thf
	13
	0
	−232.27872744
	73.1

	thymine
	15
	0
	−453.81332618
	113.4

	thymine_H+_O2
	16
	1
	−454.14551920
	115.6

	thymine_H+_O4
	16
	1
	−454.15541575
	115.4

	thymine_O4enol
	15
	0
	−453.77749829
	90.1

	uracil
	12
	0
	−414.52161910
	155.5

	uracil_H+_O2
	13
	1
	−414.85021814
	145.6

	uracil_H+_O4
	13
	1
	−414.86149911
	163.8

	uracil_O2enol
	12
	0
	−414.50151835
	169.1

	uracil_O4enol
	12
	0
	−414.50014987
	145.7




