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Figure S1. 1D "H NMR spectra in CDCl; of 2 (T=303K), 2a (T=233K).
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Figure S2. 1D "H NMR spectra in CDCl; of 3 (T=303K), 3a (T=303K).
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Figure S3. 1D 'H NMR spectra in CDCl; of 4 (T=233K), 4a (T=233K), 4b (T=303K). Tosylate signals
in spectrum of 4b are indicated by asterisk.
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Figure S4. 1D 'H NMR spectra in CDCl; of § (T=233K), 5a (T=303K), Sb (T=303K). Tosylate signals
in spectrum of Sb are indicated by asterisk.
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Figure S7. 1D BC NMR spectra in CDCl; of 3 (T=303K), 3a (T=303K). § - signal of CCly.
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Figure S10. 2D 'H-">C HMBC spectrum of 1 in CDCl; (T
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Figure S14. 2D 'H-""N HMBC spectrum of 1b in CDCl; (T



(=
— ~ ™ < 0 © ™~ © o W
| | | | | | | | |
| | | I | | |
— | | I I | I
=== ° | | | I | |
= — S el R A L e i
BT AB | - — | | | |
= I I I | |
,@@V I _ 1 I | |
| = | | I I | |
| = | I I | |
R [ I (I (I N [R PN
I (S— | I I | |
I =1 | I = I | |
| = I | | |
I I = W I I | I
| I ) I | | |
| | | | | | |
I | I I I I I = 09
| | [ o= I I | |
| | | &= I | [ |
| | e & I | | =
| | | I I | |
I | I I I | |
e I | | e [ A —— e = =l e F__ T o
| | | I | | |
| | | I I | |
| | | I I | |
| | | = I | |
| | | I I | |
| | | I | | |
It et (i i et | e - T [t el 2]
| | I I I | |
| | I I I | I
| I | I I | |
| | | I I I I
| | | I | | |
e =2 ey ] = i s b s s lllsmimy o o i = o ey s - — - Jor s v ol s mpeii ]
| | | I | | |
| PR, | I po— I | s
| | | I I | T
| | | | - I | |
| | | I I | |
I I | I I I |
s e i o e oot — s — o s s o e
| | | I I | |
I | I | | == | |
| | | I I | |
| | | I I | |
| | | I I | |
I | | I I I |
I I | I | | | ©
| | | I I | I
| | | I | | |
| | | I I | |
| | | | I | |
| I | = I = I I
—— - == j————— o e s = TR AR S +\\\Mﬂ\ﬂ,ﬂw\\\9
| | | I I |
| I I I I |
| | | | | |

233K).

Figure S15. 2D 'H-"H NOESY spectrum of 1a in CDCl; (T

13



ppm

~CioHa21

H.
N

10

0
L
- n-0
N
B x
Zz-0
—/®
v O
O
o
I

303K).

Figure $16. 2D 'H-"H ROESY spectrum of 1b in CDCl; (T

2D spectra of 2-5 a/b or something not quoted here can be obtain by request to authors.

*

14



NMR experimental chemical shifts (CS).
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Table S1. 1H, BCand N experimental CSs for 1-5 in CDC13*

1 la 1b 2 2a 3 3a
nucleus (233K) (233K) (303K) (303K)  (303K) (303K) (303K)
N1 241.50 (243.70)  154.50 (159.50) 146.67 249.98 16633  248.76  170.85
N3 223.30 218.20 223.32 228.24 na' 227.27 na
N7 84.00 112.20 116.14 68.20 na 68.76 94.40
Cc2 170.63 (170.27)  165.87 (165.24) 167.06 171.37  167.06 17045 165.61
C4 161.67 (162.20) 160.81 158.91 162.73 163.11 162.81 162.87
C5 99.64 (95.71) 100.67 (95.59) 104.37 99.22 99.92 99.58 100.41
C6 163.76 (165.91)  152.48 (156.80) 153.63 166.05 157.50  166.02  157.73
CH;(C6) 23.65 (24.25) 18.23 20.12 23.75 18.94 23.71 19.19
CH3;(S)/CHx(S) 14.09 (13.96) 13.48 15.47 13.84 13.46 35.04 35.11
CH,(8)/CH;(8) 40.43 (41.55) 41.39 (42.51) 41.68
CH;'(8)
CH»(9) 29.27 (28.82) 25.50 28.51
CH,(10) 26.88 (26.82) 26.81 26.97
CH,(11-14) 29.39-29.57 29.26-29.57 29.23-29.52
CHy(15) 31.87 31.84 31.82
CH,(16) 22.73 22.71 22.60
CH;3(17) 14.32 14.26 14.02
CH;(*N1) 35.81
ipso-C (Ph) 138.35  135.07
0-C (Ph) 129.09  129.09
m-C (Ph) 128.35  128.79
p-C (Ph) 126.93  128.03
H(C5) 5.83 (5.88) 6.28 (6.03) 7.06 5.97 6.27° 5.97 6.26
H(N7)/CH;(8) 4.77 (5.13) 8.89 (7.24) 9.76 4.79 6.98* 4.83 na
H'(N7)/CH5'(8) 4.79 na 4.83 na
CH;(C6) 2.22 (2.30) 2.27 (2.44) 241 2.28 2.44* 2.28 2.27
CHj;(S)/CH,(S) 2.49 (2.46) 2.53 (2.48) 2.59 2.50 2.58* 4.37 4.35
CH,(8) 3.42 (3.12) 3.47 (3.29) 3.44
CH,(9) 1.54-1.56 1.55 1.58
CH,»(10-16)/CH,(10) 1.21-1.33 1.18-1.23 1.20-1.35
CH;(17) 0.85 0.82 0.88
H(*N1)/CH5(*N1) 14.15 3.64 14.23° na
o-H (Ph) 7.41 7.30
m-H (Ph) 7.27 7.30
p-H (Ph) 7.21 7.28

" In the case if two conformers are presented in the spectra CSs are given as in Z (E) form; ‘- T=233K;
" Due to low solubility of protonated forms S/N in NMR spectra are essentially worse in these cases and
no signals for some nuclei were obtained.
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Table S1. 'H, '°C and °N experimental CSs for 1-5 (continued)*

4 4a 4b 5 Sa 5b
nucleus (233K)  (233K)  (303K) (233K) (303K) (303K)
N1 238.00 155.98 149.44 243.74 155.46 147.64
N3 226.12 224.00 na' 22591 na 223.36
N7 67.39 93.74 94.65 84.20 na 113.94
2 169.81  165.82°  166.06  170.40 (170.32) 166.55 167.47
C4 161.57 160.45° 15826  161.72 (162.21) na 159.08
C5 96.54 97.20° 101.35 99.79 (95.73) 101.25 104.05
Cc6 16446  155.98°  157.10  163.38 (165.94) 152.95 154.09
CH;(C6) 24.06 18.85° 21.18 23.45 (24.23) 18.12 20.21
CH;(S)/CHx(S) 14.12 13.49° 15.85 14.06 (13.96) na 15.70
CH,(8)/CH;(8) 36.65 38.00 " 38.12 40.25 (41.40) 40.63 41.44
CH;'(8) 3730 3841° 3923
CH,(9) 29.27 (28.75) na 28.05
CH,(10) 26.39 (26.55) na 26.49
CH,(11-14)

CHx(15)

CH,(16)

CH;(17)

CH;(*N1) 36.45 36.02
ipso-C (Ph)

0-C (Ph)

m-C (Ph)

p-C (Ph)

H(C5) 5.99 6.22 6.80 5.93(5.91) 6.39 (6.15) 6.83
H(N7)/CH;(8) 3.02 3.26 3.24 5.41 9.01 (8.06) 9.53
H'(N7)/CH;'(8) 3.24 342 3.28

CH;(C6) 2.32 2.44 2.58 2.24 (2.33) 2.30(2.43) 2.35
CH;(S)/CH,(S) 2.53 2.60 2.58 2.52(2.49) 2.55(2.49) 2.58
CH,(8) 3.46 (3.17) 3.52(3.31) 3.47
CH,(9) 1.60 1.62 1.63
CH,(10-16)/CH,(10) 1.38 1.35 1.38

CH;(17)
H(*'N1)/CH5(*N1) 14.18 3.67 14.08 3.61

o-H (Ph)

m-H (Ph)

p-H (Ph)

" In the case if two conformers are presented in the spectra CSs are given as in Z (E) form; *- T=303K;
" Due to low solubility of protonated forms S/N in NMR spectra are essentially worse in these cases and
no signals for some nuclei were obtained.
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Chemical shifts calculations.

DFT GIAO CSs (RB3LYP/6-31G(d)//RHF/6-31G).

Table S2. Principal 'H, °C and "N DFT GIAO and experimental CSs for protonation of 1"

H\N;C10H21

4

Ha

| N NS
6 2
C Nf)\§

CHj

proton position

nucleus experimental CS N1 N3 C5 N7

N1 154.50 133.92 (97.95) 242.67 (227.08)  280.86 (263.72)  289.67 (281.66)
N3 218.20 215.12 (196.41)  121.27 (88.60) 213.00 (189.62)  237.67 (234.20)
N7 112.20 108.10 (60.27) 85.29 (37.93) 134.12 (92.04) 69.04 (11.38)
Cc2 165.84 167.22 (186.19)  161.91(177.94)  196.09 (219.61)  180.37 (191.69)
C4 160.78 148.93 (169.02)  142.59 (163.15)  154.03 (176.30)  143.09 (158.58)
C5 100.64 95.15 (99.64) 95.56 (99.85) 28.83 (32.55) 96.91 (107.09)
C6 152.45 146.75 (164.78)  167.14 (184.30)  178.87(195.82)  169.63 (183.94)
CH;3(C6)  18.20 17.76 (19.39) 24.10 (25.37) 26.06 (27.37) 24.04 (25.20)
CH;(S) 13.46 24.89 (26.66) 11.78 (12.85) 26.83 (26.68) 23.85 (23.90)
CH,(8) 41.37 40.25 (37.81) 36.85 (34.52) 42.26 (40.57) 55.89 (54.54)
H(CS5) 6.28 5.57 (6.50) 5.85(6.74) 2.90 (3.39) 6.17 (7.21)
CH;(Co6)  2.27 2.20 (2.75) 2.46 (3.03) 2.41 (3.00) 2.62 (3.19)
CH;(S) 2.53 2.73 (3.23) 2.78 (3.27) 2.80 (3.16) 2.59 (2.94)
CH,»(8) 3.47 3.52(3.77) 3.14 (3.26) 3.78 (4.15) 3.73 (4.13)
H(N7) 8.89 4.46 (4.56) 3.98 (4.23) 5.15 (5.38) 471 (4.47)
H('N1) 14.15 7.14 (7.97) 7.00 (7.92) 2.90 (3.39) 4.89 (5.12)

" in brackets data for HF/6-31G//HF/6-31G GIAO CSs.
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Table S3. Principal 'H, °C and "N DFT GIAO and experimental CSs for methylation of 1"

H\N;C10H21
4
H,C ° N:){§
CHs
Me position
nucleus experimental CS N1 N3 C5 N7
N1 146.67 145.07 (105.20)  251.20 (234.97)  283.16 (267.67)  289.67 (280.76)
N3 223.32 221.01 (201.26)  136.82 (101.02)  207.35 (181.79)  237.16 (233.07)
N7 116.14 102.58 (53.88) 86.77 (36.82) 134.85 (92.26) 76.03 (10.72)
C2 167.06 170.14 (189.75)  167.17 (184.22)  193.97 (218.09)  179.62 (190.77)
C4 158.91 146.55 (166.72)  149.44 (171.78)  160.95 (183.99)  149.81 (165.33)
C5 104.37 97.51 (101.83) 100.22 (104.60)  38.27 (39.14) 95.56 (105.55)
C6 153.63 150.10 (168.84)  163.64 (181.43)  183.94 (200.06)  169.17 (183.69)
CH;(C6)  20.12 20.10 (21.53) 23.19 (24.59) 24.87 (26.13) 24.10 (25.28)
CHj5(S) 15.47 25.97 (27.20) 26.82 (28.09) 25.78 (25.29) 23.75 (23.73)
CHx(8) 41.68 39.71 (37.13) 45.22 (41.81) 41.86 (39.93) 57.34 (54.90)
CH3("N1)  35.81 34.22 (35.55) 38.91 (39.73) 21.13 (18.85) 38.89 (39.76)
H(CS) 7.06 5.68 (6.54) 5.87 (6.69) 2.86 (2.98) 6.08 (7.10)
CH;(Co6) 241 2.24 (2.73) 2.40 (2.97) 2.43(2.97) 2.59 (3.15)
CH;(S) 2.59 2.68 (3.16) 2.72 (3.19) 2.65 (3.06) 2.57 (2.91)
CH,»(8) 3.44 3.46 (3.69) 3.48 (3.54) 3.70 (4.01) 3.46 (3.65)
H(N7) 9.76 4.24 (4.31) 5.87 (6.69) 5.23 (5.41) 4.57 (4.42)
CH3("N1) 3.64 3.38 (3.98) 3.51 (4.08) 1.49 (1.74) 3.11 (3.54)

* in brackets data for HF/6-31G//HF/6-31G GIAO CSs.
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Table S4. Principal 'H, °C and "N DFT GIAO and experimental CSs for protonation of 2

H

H

\N;

HsC

4
5
o
6N/)\S

1

|
CHa

proton position

nucleus experimental CS N1 N3 G5 N7

N1 166.33 13493  246.28  280.22  292.81
N3 na’ 222.11  123.18 21492  235.08
N7 na 80.26 59.33 99.46 40.32
C2 167.06 167.55 16327 198.90  181.08
Cc4 163.11 150.14  142.13 157.66  137.64
C5 99.92 94.45 94.33 28.19 97.44
Co6 157.50 149.25  170.58 179.63  170.39
CH;(C6) 18.94 17.87 24.48 26.15 24.17
CH;(S) 13.46 19.32 26.32 27.41 24.23
H(CS) 6.27 5.80 6.00 3.02 6.23
H(N7) 6.98 5.07 3.92 5.84 5.51
H'(N7) 6.98 4.65 4.17 5.27 4.68
CH3(C6) 244 2.27 2.54 2.50 2.68
CHs(S) 2.58 2.46 2.83 2.87 2.64
H('N1) 14.23 7.03 7.00 3.02 541

" Due to low solubility of protonated forms S/N in NMR spectra are essentially worse in these cases

and no signals for some nuclei were obtained.
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Table S5. Principal 'H, °C and "N DFT GIAO and experimental CSs for protonation of 3

H\N§H
4
H,C g N:){§
HCopp,
proton position
nucleus experimental CS N1 N3 C5 N7
N1 170.85 135.61  251.88  285.17 300.44
N3 na’ 217.83  123.16  212.08  227.78
N7 94.40 78.43 57.21 97.92 40.32
C2 165.61 168.74  163.38  197.15  181.92
C4 162.87 150.55 142.10 157.62 137.83
C5 100.41 93.38 93.31 28.02 97.50
C6 157.73 168.74 16338 197.15 181.92
CH;(C6) 19.19 18.10 24.65 25.70 24.23
CH»(S) 35.11 55.46 45.92 56.60 48.93
ipso-C (Ph)  135.07 117.18 11547 117.11  119.27
0-C (Ph) 129.09 123,51 12299  123.10 122.77
m-C (Ph) 128.79 12293 12338  123.22  122.56
p-C (Ph) 128.03 125.26 12551 12529  123.88
H(CS) 6.26 5.72 5.98 2.98 6.18
H(N7) na 4.55 4.07 5.20 5.45
H'(N7) na 4.94 3.77 5.74 4.68
CH;(Co) 2.27 2.23 2.51 2.44 2.64
CH»(S) 4.35 4.76 4.16 4.68 4.20
H(*N1) na 7.19 6.85 2.98 5.45
o-H (Ph) 7.30 7.47 7.45 7.45 7.41
m-H (Ph) 7.30 7.58 7.64 7.62 7.55
p-H (Ph) 7.28 7.66 7.73 7.70 7.60

" Due to low solubility of protonated forms S/N in NMR spectra are essentially worse in these cases
and no signals for some nuclei were obtained.
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Table S6. Principal 'H, °C and "N DFT GIAO and experimental CSs for protonation of 4

HsC

HsC

\N;

j'% e
6 2
N/)\S

CHs3

1 I
CHj

proton position

nucleus experimental CS N1 N3 C5 N7

N1 155.98 130.84  240.31  280.20  290.72
N3 224.00 223.53  123.71 21427 23225
N7 93.74 99.62 73.37 133.12  55.64
C2 165.82 164.04 16249 193.00 180.26
Cc4 160.45 148.16  142.85 155.56  148.16
C5 97.20 94.12 94.70 29.24 96.71
Co6 155.98 14584 166.81 177.65 169.73
CH;(C6)  18.85 17.98 24.44 25.88 24.00
CH;(S) 13.49 19.22 25.75 26.27 23.90
CH;(8) 38.00 38.66 40.01 37.22 45.98
CH;'(8) 38.41 41.90 36.58 37.95 45.98
H(CS) 6.22 5.81 5.98 2.77 6.02
CH;(8) 3.26 3.13 3.18 3.04 333
CH;5'(8) 3.42 3.26 3.07 3.58 3.33
CH3(C6) 244 222 2.49 2.45 2.60
CHs(S) 2.60 242 2.77 2.76 2.60
H('N1) 14.18 6.86 6.97 2.77 4.40
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Table S7. Principal 'H, °C and "N DFT GIAO and experimental CSs for methylation of 4

HsC

\N;

HsC

1

CHs3

4
5
i
° N/)és

|
CHs

Me position

nucleus experimental CS N1 N3 C5 N7

N1 149.44 14396  253.03 278.13  289.48
N3 - 22621  143.08  209.95 236.61
N7 94.65 92.34 66.46 13546  60.08
C2 166.06 16794 168.51 19045 179.24
Cc4 158.26 146.62  153.69 160.80  153.08
C5 101.35 96.09 100.67  35.80 95.57
C6 157.10 14991 164.79  182.89  169.35
CH;(Co) 21.18 20.48 23.70 24.26 24.32
CH;(S) 15.85 25.69 26.81 25.90 23.79
CH;(8) 38.12 38.68 38.56 36.36 55.35
CH;'(8) 39.23 40.80 41.46 37.55 55.35
CH;(*N1) 36.45 34.08 39.71 19.07 47.33
H(CS) 6.80 5.85 6.22 3.09 6.24
CH;(8) 3.24 3.10 2.97 3.12 3.33
CH;'(8) 3.28 3.20 2.99 3.47 3.33
CH;(C6) 2.58 2.28 2.48 242 2.61
CH;(S) 2.58 2.66 2.74 2.73 2.58
CH;("'N1) 3.67 3.39 3.48 1.38 3.17
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Table S8. Principal 'H, °C and "N DFT GIAO and experimental CSs for protonation of 5

H\N;03|:|6
5 | AN NS
HsC ° N%?
L CHs | 5
proton position
nucleus experimental CS N1 N3 C5 N7
NI 155.46 13490 249.19 28238  296.81
N3 na’ 216.05 117.83  209.13  229.90
N7 na 101.85  79.72 127.15 5842
C2 166.55 167.81 161.08 197.62  181.33
Cc4 na 148.76  142.56  155.46  140.76
Cs 101.25 95.34 95.45 29.31 99.66
C6 152.95 148.04 169.65 179.45 170.07
CH;(C6)  18.12 17.66 24.44 26.05 24.09
CH;(S) na 22.09 22.75 26.82 23.52
CH,(8) 40.63 44.29 42.33 45.20 52.20
H(C5) 6.39 5.60 5.84 292 6.11
H(N7) 9.01 4.31 4.26 5.27 4.86
CH;(C6)  2.30 2.26 2.55 249 2.68
CH;(S) 2.55 2.62 2.65 2.78 2.53
CH,(8) 3.52 3.42 3.19 3.67 3.90
H('N1) 14.08 7.16 6.87 2.92 4.84

" Due to low solubility of protonated forms S/N in NMR spectra are essentially worse in these cases

and no signals for some nuclei were obtained.
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Table S9. Principal 'H, °C and "N DFT GIAO and experimental CSs for methylation of 5

H\N;C:g':ls

5 | AN NS

ell  _J2

HsC N1)\§
B CH3_ 5
Me position

nucleus experimental CS N1 N3 C5 N7
N1 147.64 147.92 25495 280.87  295.07
N3 223.36 220.08  137.67 203.41  230.61
N7 113.94 96.00 79.41 12891  64.33
C2 167.47 170.79  168.14  194.63  180.30
Cc4 159.08 146.68  149.27 16238  146.72
Cs 104.05 97.47 99.96 38.92 98.65
C6 154.09 15143  165.54 186.25  170.32
CH;(C6) 20.21 20.00 23.40 25.27 24.06
CH;(S) 15.70 25.47 27.62 26.22 23.05
CH,(8) 41.44 43.58 48.93 44.49 60.52
CH;(*N1) 36.02 34.56 39.09 21.17 43.53
H(CS5) 6.83 5.68 5.88 2.86 6.03
H(N7) 9.53 4.07 341 5.50 4.51
CH;(Co) 2.35 2.30 2.47 2.51 2.64
CHs(S) 2.58 2.66 2.82 2.75 2.50
CH,(8) 3.47 3.36 3.35 3.76 3.54
CH;3('N1) 3.61 3.44 3.51 1.50 3.32
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Tautomerization.

N7 (I) N3 (II) N1 (1) C5 V)

Table S10. Principal 1H, 13C and N DFT GIAO and experimental CSs for tautomerization of 1

H\N;C10H21
4
H,C ° N%?
CHs
proton position
nucleus experimental CS N7 (I) N3 (II) N1 (III) C5(1V)
N1 241.50 268.21 (221.47)  229.55(184.40)  133.15 (64.72) 308.42 (273.93)
N3 223.30 242.61 (204.28)  155.49 (89.01) 260.90 (227.65)  271.83 (245.50)
N7 84.00 94.70 (22.91) 225.96 (190.30)  275.32(252.13)  340.09 (332.83)
C2 170.59 171.80 (184.83)  155.34 (171.87)  149.19 (161.07)  169.55 (175.42)
C4 161.64 150.58 (167.47)  137.07 (152.28)  142.01 (154.17)  144.34 (155.38)
C5 99.60 88.35 (100.21) 96.50 (101.41) 95.20 (99.39) 27.95 (29.59)
C6 163.72 158.51 (172.90)  149.68 (161.70)  131.61 (145.28)  172.13 (184.76)
CH;(C6) 23.61 23.37 (24.36) 23.01 (24.11) 17.82 (19.24) 25.34 (26.82)
CHj5(S) 13.92 20.81 (20.35) 21.44 (22.02) 22.12 (22.69) 21.54 (20.58)
CH,(8) 40.39 36.23 (33.33) 42.06 (38.01) 42.89 (39.52) 45.75 (41.83)
H(CS) 5.82 5.38 (6.15) 5.49 (6.13) 5.03 (5.69) 2.27 (2.72)
CH;(C6) 2920 2.01 (2.48) 1.76 (2.22) 1.56 (2.00) 1.88 (2.40)
CH;(S) 2.48 2.01 (2.33) 2.14 (2.51) 2.22 (2.60) 2.11 (2.28)
CH,(8) 341 3.11 (3.44) 3.23 (3.25) 2.93 (2.95) 2.92 (3.01)
H(X) 4.84 3.71 (2.61) 5.87 (6.74) 4.96 (5.38) 2.27 (2.72)

" in brackets data for HF/6-31G//HF/6-31G GIAO CSs.
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Table S11. Principal 1H, BC and °N DFT GIAO and experimental CSs for tautomerization of la

(protonated at N1)"
H\N;C10H21
4
6 2
o s
H CHj
proton position
nucleus experimental CS N7 (I) N3 (II) N1 (III) C5(1V)
N1 154.50 133.92 (97.95) 114.39 (72.92) 59.56 (7.16) 179.91 (143.35)
N3 218.20 215.12 (196.41)  143.50 (105.19)  275.24 (302.43)  262.95 (269.79)
N7 112.20 108.10 (60.27) 268.40 (273.92)  389.58 (432.65)  375.28 (403.25)
C2 165.84 167.22 (186.19)  162.13 (186.63)  138.68 (140.18)  147.43 (153.27)
C4 160.78 148.93 (169.02)  126.35 (136.71)  128.31 (134.85)  124.80 (132.30)
C5 100.64 95.15 (99.64) 100.44 (105.50)  107.68 (118.45)  30.77 (30.51)
C6 152.45 146.75 (164.78)  135.32 (144.02)  126.01 (129.42)  191.38 (214.27)
CH;(C6)  18.20 17.76 (19.39) 17.21 (18.22) 17.87 (18.55) 24.72 (26.81)
CH;(S) 13.46 24.89 (26.66) 20.78 (21.61) 27.95 (29.40) 27.57 (28.24)
CHx(8) 41.37 40.25 (37.81) 45.60 (41.89) 50.44 (46.59) 49.49 (45.29)
H(CS5) 6.28 5.57 (6.50) 5.90 (6.64) 6.67 (7.70) 3.11(3.43)
CH;5(C6) 227 2.20 (2.75) 1.98 (2.45) 2.01 (2.51) 2.49 (3.11)
CH;(S) 2.53 2.73 (3.23) 2.58 (3.02) 2.91 (3.35) 2.85 (3.27)
CH,»(8) 3.47 3.52(3.77) 3.49 (3.68) 3.98 (4.30) 3.76 (3.99)
H(X) 8.89 4.46 (4.56) 6.69 (7.93) 4.74 (4.50) 3.98 (4.27)
H('N1) 14.15 7.14 (7.97) 5.38 (6.08) 4.72 (4.49) 8.02 (8.91)

" in brackets data for HF/6-31G//HF/6-31G GIAO CSs.
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Table S12. Principal lH, BC and N DFT GIAO and experimental CSs for tautomerization of 1b

(methylated at N1)"
H\N;C10H21
4
6 2
o, s
CH; CHjy
proton position
nucleus experimental CS N7 (I) N3 (II) N1 (III) C5(1V)
N1 146.67 145.07 (105.20)  124.01 (79.44) 70.79 (11.95) 194.85 (153.60)
N3 223.32 221.01 (201.26)  143.88 (102.89)  273.24 (295.13)  272.60 (281.12)
N7 116.14 102.58 (53.88) 257.70 (258.18)  377.22 (415.93)  371.77 (395.01)
C2 167.06 170.14 (189.75)  164.36 (189.35)  147.48 (149.68)  153.31 (158.83)
C4 158.91 146.55 (166.72)  126.55 (137.84)  130.31 (137.21)  124.79 (133.20)
C5 104.37 97.51 (101.83) 102.21 (106.79)  108.67 (118.76)  34.46 (33.92)
C6 153.63 150.10 (168.84)  140.25 (150.28)  133.10(137.55)  190.35 (213.00)
CH;(C6)  20.12 20.10 (21.53) 19.54 (20.56) 16.80 (17.32) 23.76 (25.74)
CH;(S) 15.47 25.97 (27.20) 22.35 (22.88) 27.97 (29.08) 27.83 (28.47)
CHx(8) 41.68 39.71 (37.13) 45.00 (41.24) 50.32 (46.41) 49.27 (44.96)
CH3("N1) 35.81 34.22 (35.55) 33.82 (34.81) 47.31 (47.33) 37.43 (38.79)
H(CS5) 7.06 5.68 (6.54) 5.92 (6.60) 6.58 (7.47) 3.19 (3.42)
CH5(Co6) 241 2.24 (2.73) 2.04 (2.48) 2.05 (2.45) 2.41(2.94)
CHs(S) 2.59 2.68 (3.16) 2.62 (3.08) 2.85 (3.26) 2.74 (3.17)
CH,(8) 3.44 3.46 (3.69) 3.43 (3.60) 3.96 (4.22) 3.75(3.94)
H(X) 976 4.24 (4.31) 6.39 (7.44) 443 (3.71) 3.99 (4.18)
CH3("N1) 364 3.38 (3.98) 3.17 (3.76) 3.28 (3.74) 3.554.12)

* in brackets data for HF/6-31G//HF/6-31G GIAO CSs.
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Chemical shifts correlation analysis.

R2, R- correlation coefficient;

2
RMS :\/Z(é‘culc _5exp) :

n
z 5calc _5exp
MAD =————
n
a, 0., = -a+b;

Table S13. Statistical parameters of CSs correlation analysis for protonation of 1"

H\N;C10H21
5 | 4\ N3
H,C g NT){§
CH;
nucleus type  proton position R? RMS MAD a
N1 0.970 (0.982) 12.2(46.1) 9.3 (43.4) 1.031 (1.305)
15 N3 0.011 (0.021)  77.2(95.9) 70.7(92.2) 0.160 (0.266)
C5 0.190 (0.218)  74.1(66.2) 51.2(52.7)  0.600 (0.754)
N7 0.419 (0.481)  82.7(94.1) 659 (81.3) 1.399 (1.875)
N1 0.992 (0.989) 6.9 (10.8) 5.3 (8.6) 0.932 (1.064)
e N3 0.978 (0.980) 9.6 (13.4) 7.7 (8.8) 0.973 (1.099)
C5 0.812 (0.828) 31.7(37.6) 22.5(29.1) 1.038(1.189)
N7 0.966 (0.977) 13.0(17.1)  12.0(13.8)  0.958 (1.057)
N1 0.988 (0.994) 0.4 (0.5) 0.3 (0.4) 0.803 (0.910)
. N3 0.985 (0.938) 0.3 (0.6) 0.3 (0.5) 0.840 (0.939)
C5 0.039 (0.057) 1.7 (1.6) 1.0 (1.2) 0.062 (0.066)
N7 0.994 (0.987) 0.2 (0.8) 0.2 (0.7) 0.913 (1.062)

" in brackets data for HF/6-31G//HF/6-31G GIAO CSs.
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Table S14. Statistical parameters of CSs correlation analysis for methylation of 1"

H\N;C10H21
H5C g NT){§
CHs3
nucleus type ~ Me position ~ R* RMS MAD a
N1 0.993 (0.995) 8.0 (45.0) 5.8 (41.9) 1.083 (1.352)
N N3 0.003 (0.006)  80.1(98.4) 73.5(96.6) 0.088 (0.146)
C5 0.070 (0.083)  80.1(75.1) 57.1(62.1)  0.355(0.458)
N7 0.287 (0.354) 86.1(98.6) 65.6(83.1) 1.081 (1.554)
N1 0.991 (0.987) 6.9 (11.8) 5.504) 0.943 (1.081)
3 N3 0.990 (0.988) 7.2 (14.2) 6.0 (10.8) 0.951 (1.087)
C5 0.842 (0.845) 29.6(37.4) 20.1(29.3) 1.074 (1.228)
N7 0.975(0.985) 11.3(159) 10.6 (12.6)  0.978 (1.080)
N1 0.981 (0.995) 0.7 (0.4) 0.4 (0.4) 0.698 (0.791)
Y N3 0.992 (0.993) 0.6 (0.5) 0.3(0.4) 0.720 (0.801)
C5 0.022 (0.027) 2.1 (2.1) 1.1(1.4) 0.038 (-0.038)
N7 0.996 (0.990) 0.5(0.4) 0.3(0.3) 0.762 (0.896)

* in brackets data for HF/6-31G//HF/6-31G GIAO CSs.

Table S15. Statistical parameters of CSs correlation analysis for protonation of 2

H\N;H
H,C g Nf)ég,
CHs
nucleus type  proton position R? RMS MAD a
N1 na' 314 314 ma
N N3 na 80.0  80.0 na
G5 na 1139 1139 na
N7 na 1265 1265 na
N1 0995 7.1 57 0938
3o N3 0971 119 103  0.907
& 0.806 340 254  1.050
N7 0956 139 118  0.948
N1 1.000 0.3 0.3 1.094
. N3 0.998 0.2 02 1132
& 0558 1.9 12 6.040
N7 0.998 0.1 0.1 1.053

"Due to low solubility no full set of experimental data were available to calculate the value.



Table S16. Statistical parameters of CSs correlation analysis for protonation of 3

H\N;H
HsC ° NT)%§
HeCopny

nucleus type  proton position R RMS MAD a
N1 na' 274 256 0.748

N N3 na 63.0  59.1 2547
& na 80.9 589 2449
N7 na 993  91.8  3.403
N1 0954  10.7 87  0.943

3o N3 0966 106 86  0.900
& 0.750 295 209  1.087
N7 0913 143 120 0972
N1 0973 0.3 03 0949

. N3 0983 03 03 0951
& 0.644 14 08  0.684
N7 0989 02 02 099

"Due to low solubility no full set of experimental data were available to calculate the value.

Table S17. Statistical parameters of CSs correlation analysis for protonation of 4

ch\N;CHg
5 | 4\ N3
H,C g Nf)ég,
CHs
nucleus type  proton position R RMS MAD a
N1 0937 149 105  0.958
15\ N3 0073 766 683  0.354
&) 0280 754 578  0.598
N7 0495 810 604 1322
N1 0997 6.3 48 0928
3 N3 0982 89 70 0913
G5 0849 275 17.8  1.049
N7 0983 100 9.0  0.984
N1 0.998 0.2 02  1.064
. N3 0986 0.2 02 1074
& 0.003 1.5 08 0214

N7 0.997 0.1 0.1 1.080



Table S18. Statistical parameters of CSs correlation analysis for methylation of 4
HaC--CHs
7

j'% e
6 2
N/)\S

H,C ;S
CHs
nucleus type ~ Me position ~ R® RMS MAD a
N1 na’ 42 3.9 0942
15 N3 na 759 659  3.405
& na 955  84.8  2.604
N7 na 1020 873  4.187
N1 0.994 6.0 46 0930
3o N3 0.995 5.0 39 0965
G5 0.873  25.8 169  1.085
N7 0982 112 102 1.011
N1 0.988 0.4 0.3 1.249
. N3 0991 0.3 03  1.137
G5 0.030 1.8 1.1 0372
N7 0.981 0.3 02  1.149

"Due to low solubility no full set of experimental data were available to calculate the value.

Table S19. Statistical parameters of CSs correlation analysis for protonation of §

H\N;CSI:IG
H306 N:){§
i CHs |,
nucleus type  proton position R? RMS MAD a
NI na' 206 206 na
15y N3 na 93.7 937 na
&} na 1269  126.9 na
N7 na 1413 141.3 na
N1 0.997 3.9 3.2 0.996
3 N3 0980 8.8 72 0991
&} 0775 372 284  1.206
N7 0991 117 102 1.077
N1 0.998 0.3 0.2 1.246
g N3 0992 03 0.2 1.169
&} 0.387 1.4 0.7 1.483
N7 0.982 0.3 0.2 1.048

"Due to low solubility no full set of experimental data were available to calculate the value.



Table S20. Statistical parameters of CSs correlation analysis for methylation of §

N

H....CsHg
-Caf

6 2
N/)\S

H,C ;s

i CHs |,

nucleus type  proton position R? RMS MAD a
Nl 0.985 105 72 1.103

15y N3 0013 818 758  0.181
&} 0.084 783 56.1  0.393
N7 0278  89.9 68.1  1.119
N1 0.993 5.7 4.1 0.940

3o N3 0990 69 57  0.949
&} 0.873 253 16,5  1.089
N7 0976  10.5 8.9 0.999
N1 0.995 0.5 0.3 1.322

g N3 0992 04 0.3 1.256
&} 0.190 1.7 1.0 0.949
N7 0.986 0.3 0.2 1.172

Table S21. Statistical parameters of CSs correlation analysis for tautomerization of 1"

H\N;C10H21

6 2
N/)\S

H,C 1S
CHs
nucleus type  proton position R? RMS MAD a
N7 (D) 0.999 (0.999)  20.0 (38.7) 18.9 (33.4) 1.087 (1.276)
15 N3 (II) 0.134 (0.205)  91.1 (104.2) 73.9 (99.2) -0.177 (-0.299)
N1 (I11) 0.436 (0.464)  128.8 (140.9) 1124 (116.4)  -0.600 (-0.806)
C5 (IV) 0.613 (0.826) 1554 (145.4) 16.2(16.2) -0.311 (-0.470)
N7 (D) 0.993 (0.995) 7.0(7.7) 5.7(6.3) 0.955 (1.063)
e N3 (II) 0.994 (0.996) 12.6 (4.9) 9.5 (3.6) 0.852 (0.959)
N1 (I11) 0.988 (0.993) 16.9(9.1) 13.4 (7.1) 0.815 (0.905)
C5 (IV) 0.842 (0.852)  28.3(27.9) 16.2 (16.2) 0.934 (1.009)
N7 () 0.995 (0.989) 0.4 (0.2) 0.4 (0.2) 0.962 (1.071)
. N3 (II) 0.996 (0.994) 0.3 (0.2) 0.3(0.1) 1.018 (1.081)
N1 (I11) 0.987 (0.979) 0.6 (0.3) 0.5(0.2) 0.909 (0.983)
C5 (1V) 0.075 (0.257) 1.8 (1.6) 1.2 (1.0) 0.074 (0.102)

" in brackets data for HF/6-31G//HF/6-31G GIAO CSs.
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Table S22. Statistical parameters of CSs correlation analysis for tautomerization of 1a (protonated at

N1)*
H\N;C10H21
5 4\ NS
HCT SN, S
H CHj
nucleus type  proton position R? RMS MAD a
N7 () 0.970 (0.982)  12.2 (46.1) 9.3 (43.4) 1.031 (1.305)
15 N3 (II) 0.467 (0.496)  102.6 (123.3)  90.3 (118.8) -1.048 (-1.424)
N1 (I11) 0.053 (0.035)  172.4 (209.4)  143.1 (184.0) -0.722(-0.761)
C5 (IV) 0.225(0.169)  154.8 (170.8)  27.4 (28.6) -0.871 (-1.000)
N7 (D) 0.992 (0.989) 6.9 (10.8) 5.3 (8.6) 0.932 (1.064)
e N3 (II) 0.971 (0.958) 15.0(12.9) 9.7(9.5) 0.845 (0.955)
N1 (II0) 0.969 (0.953)  20.1 (18.7) 16.7 (16.3) 0.741 (0.772)
C5 (1V) 0.738 (0.715)  34.5(37.8) 27.4 (28.6) 0.857 (0.939)
N7 () 0.988 (0.994) 0.4 (0.5) 0.3(0.4) 0.803 (0.910)
. N3 (II) 0.989 (0.994) 0.2 (0.3) 0.2 (0.3) 0.933 (1.012)
N1 (II0) 0.977 (0.992) 0.4 (0.9) 0.4 (0.8) 1.086 (1.234)
C5 (1V) 0.124 (0.062) 1.6 (1.6) 1.0 (1.2) 0.103 (0.052)

" in brackets data for HF/6-31G//HF/6-31G GIAO CSs.

Table S23. Statistical parameters of CSs correlation analysis for tautomerization of 1b (methylated at

N1)*

H. .CioH
Neadl

5

6 2
/)\§

H5C @ll\l1
CHz CHj
nucleus type  proton position R RMS MAD a
N7 @) 0.993 (0.995) 8.0 (45.0) 5.8 (41.9) 1.083 (1.352)
N N3 dI) 0.381(0.398) 94.6 (114.3) 81.2 (109.9) -0.807 (-1.110)
N1 (IID) 0.009 (0.003)  159.6 (194.2)  129.0 (168.8)  -0.273 (-0.196)
C5 (IV) 0.118 (0.060)  152.9 (164.5) 25.4(26.5) -0.551 (-0.536)
N7 (D) 0.991 (0.987) 6.9 (11.8) 5.504) 0.943 (1.081)
3 N3 (I 0.974 (0.964) 13.6 (12.0) 8.8(8.2) 0.863 (0.982)
N1 (III) 0.976 (0.970) 16.4 (14.4) 13.9 (13.0) 0.796 (0.834)
C5 (IV) 0.754 (0.733)  33.4(36.7) 25.4(26.5) 0.878 (0.962)
N7 (I) 0.981(0.995) 0.7 (0.4) 0.4 (0.4) 0.698 (0.791)
Y N3 dI) 0.978 (0.990) 0.6 (0.3) 0.4 (0.3) 0.779 (0.841)
N1 (III) 0.956 (0.978) 0.4 (0.6) 0.4 (0.5) 0.891 (1.004)
C5 (IV) 0.149 (0.084) 1.9(1.9) 1.1(1.3) 0.103 (0.058)

" in brackets data for HF/6-31G//HF/6-31G GIAO CSs.
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