Table 3a. Predicted N-H and S-H proton chemical shifts for the tautomers B, C, and D of the studied compounds at MP2/6-311+G(2d,p)//B3LYP/6-311++G(d,p) level of theory using the IEFPCM solvent model.
	Compd.
	Experimental X-H Chemical shiftsa
	Calculated shielding Constants

	Predicted chemical shifts b

	
	
	B (NH)
	C (SH)
	D (SH)
	B (NH)
	C (SH)
	D (SH)

	1
	18.06

	14.10

	16.66
	27.39

	17.62

	15.02

	4.15


	2
	18.13
	13.96

	17.07

	27.49
	17.76


	14.61
	4.05


	3
	18.51
	14.01

	17.25
	27.67
	17.71

	14.79

	3.87


	4
	18.25
	14.05
	17.64

	27.46

	16.67

	14.03

	4.08


	5
	19.26
	12.18

	17.90

	27.44

	19.56

	13.77

	4.10


a.  X can be N or S
b.  Nuclear shieldings transformed to chemical shifts using the equation of Fig. 3.




Table  3b.  The calculated 1H NMR chemical shifts of compounds 1-5 (CDCl3)  at the MP2/6-311+G(2d,p)//B3LYP/6-311++G(d,p) level of theory.
	Atom /compound
	1
	2
	3
	4
	5

	N-H
	17.62
-0.44a
	17.76
-0.37
	17.71
-0.80
	16.67
-1.58
	19.56
0.30

	H-2
	7.57
-0.18
	7.56
-0.19
	8.01
0.25
	6.91
0.04

	8.19
0.41

	H-3
	7.11
0.01

	7.11
0.06
	7.09
0.03
	6.94
-0.12
	7.16
0.06

	H-4
	6.39
-0.48

	6.95
0.10
	6.89
0.04
	6.67
-0.01
	6.99
0.08

	H-5
	8.18
0.57

	8.15
0.55
	7.72
0.14
	8.22
0.43
	7.63
-0.05

	H-2’- H-6’
	
	
	7.57
0.22
	7.47
0.27
	7.30
0.14

	H-3’ - H-5’
	
	
	7.69
0.36
	7.85
0.33
	6.97
0.23


	H-4’
	
	
	7.69
0.31
	7.81
0.60
	

	N-CH2
	
	
	4.71
-0.18
	
	

	N-CH2CH2CH2CH3
	
	3.43, 1.69, 1.07, 0.81
-0.26, -018, -0.19
	
	
	

	N-CH3
	3.13
-0.23
	
	
	2.74
-0.30
	

	N-(CH3)2
	
	
	
	
	2.78
-0.13

	C7-CH3
	2.30
-0.28
	2.29
-0.28
	2.36
-0.19
	
	2.40
-0.42



a.      The numbers below are the differences between the calculated and the experimental values
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