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The expectation values (<S2>) for the doublet systems lie between 0.7552 and 0.7862 for both the optimization and energy calculations. This is somewhat above 0.75, which is the value expected for a radical system with no spin-contamination. It has been argued that spin-contamination is not well defined for the DFT approach and that <S2> should not be equal to SZ(SZ+1).74
Table S1. The single point and zero point vibrational energies (ZPE) of the optimized adenine (A) systems in hartrees (a.u.).

	Systems
	Energy (a.u)
	ZPE (a.u.) a

	A
	-467.4659
	0.1100

	A•- (vert.)
	-467.4208
	0.1100

	A•- (adia.)
	-467.4327
	0.1051

	A(N1H) •
	-468.0000
	0.1181

	A(N3H) •
	-468.0003
	0.1189

	A(N6H) •
	-467.9639
	0.1196

	A(N7H) •
	-468.0027
	0.1194

	A(N9H) •
	-467.9531
	0.1184

	A(C2H) •
	-468.0121
	0.1189

	A(C8H) •
	-468.0256
	0.1187

	A•+ (vert.)
	-467.1673
	0.1100

	A•+ (adia.)
	-467.1755
	0.1101

	A (N6-H)-
	-466.8760
	0.0965

	A(N6-H)•
	-466.7943
	0.0965

	a Corrected according to Wong.44


Table S2. The single point and zero point vibrational energies (ZPE) of the optimized 2AP systems in hartrees (a.u.).

	Systems
	Energy (a.u)
	ZPE (a.u.) a

	2AP
	-467.4630
	0.1099

	2AP•- (vert.)
	-467.4305
	0.1099

	2AP•- (adia.)
	-467.4399
	0.1046

	2AP(N1H) •
	-468.0034
	0.1189

	2AP(N2H) •
	-467.9599
	0.1184

	2AP(N3H) •
	-468.0124
	0.1188

	2AP(N7H) •
	-468.0091
	0.1194

	2AP(N9H) •
	-468.0091
	0.1194

	2AP(C2H) •
	-467.9447
	0.1178

	2AP(C8H) •
	-468.0267
	0.1189

	2AP•+ (vert.)
	-467.1716
	0.1099

	2AP•+ (adia.)
	-467.1811
	0.1100

	2AP(N2-H) -
	-466.8651
	0.0957

	2AP(N2-H) •
	-466.7929
	0.0963

	a Corrected according to Wong.44


Table S3. The single point and zero point vibrational energies (ZPE) of the optimized pirimidine systems in hartrees (a.u.).

	Bases
	Energy / a.u.
	ZPEa

	T
	-454.2890
	0.1128

	T(C6H)•
	-454.8476
	0.1218

	C
	-395.0632
	0.0967

	U
	-414.9574
	0.0856


                                                        a Corrected according to Wong.44
Table S4.  The single point and zero point vibrational energies (ZPE) in hartrees (a.u.) of the optimized base pair systems and the BSSE values.

	Basr pairs
	Energy (a.u.)
	ZPE (a.u.)a
	BSSE / kcal mol-1

	A-T
	-921.7783
	0.2246
	1.5

	A•+-T (vert.)
	-921.4945
	0.2246
	x

	A•+-T (adia.)
	-921.5017
	0.2233
	0.2

	A(N6-H) •-T
	-921.1004
	0.2108
	2.0

	A(N6-H)--T
	-921.2017
	0.2103
	0.5

	A•--T (vert.)
	-921.7594
	0.2246
	x

	A•--T (adia.)
	-921.7699
	0.2186
	4.4

	A(N3H)•-T
	-922.3106
	0.2323
	1.5

	A(N6H)•-T
	-922.2885
	0.2336
	1.2

	A(N7H)•-T
	-922.3141
	0.2336
	1.4

	A(C2H)•-T
	-922.3239
	0.2328
	1.2

	A(C8H)•-T
	-922.3381
	0.2333
	1.5

	A-T(C6)•
	-922.3354
	0.2334
	1.7

	A(N1H)•-C
	-863.1178
	0.2179
	3.7

	A-U
	-882.4470
	0.1971
	1.5

	2AP-T
	-921.7740
	0.2239
	1.4

	2AP•+-T (vert.)
	-921.4980
	0.2239
	x

	2AP•+-T (adia.)
	-921.5041
	0.2233
	2.3

	2AP(N2-H)•-T
	-921.1000
	0.2106
	2.8

	2AP(N2-H)--T
	-921.1888
	0.2094
	0.9

	2AP•--T (vert.)
	-921.7594
	0.2239
	x

	2AP•--T (adia.)
	-921.7640
	0.2178
	1.0

	2AP(N3H)•-T
	-922.3140
	0.2331
	1.4

	2AP(N2H)•-T
	-922.2823
	0.2325
	1.0

	2AP(N7H)•-T
	-922.3215
	0.2332
	1.1

	2AP(C6H)•-T
	-922.3264
	0.2328
	1.1

	2AP(C8H)•-T
	-922.3387
	0.2334
	1.3

	2AP-T(C6)•
	-922.3325
	0.2329
	1.5

	2AP(N1H)•-C
	-863.1137
	0.2176
	3.7

	2AP-U
	-882.4423
	0.1966
	1.4


                              a Corrected according to Wong.44
    x: Base pairing energy not calculated.  

