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Figure S1. Synthesis of 2-chloro-6-methoxypurine (3)
9-(2,3,5-Tri-O-acetyl-B-D-ribofuranosyl)-2,6-dichloropurine (1)
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Figure S2. The '"H NMR spectrum of compound 1

1), 5.91 (t, ]=5.5 Hz, 1 H, H-2'), 5.63 (t, ]= 5.6 Hz, 1 H, H-3), 4.45 (m, 1 H, H-4'), 4.40 (dd,

J=3.7,12.12 Hz, 1 H, H-5a), 4.31 (dd, J]=5.5, 12.1 Hz, 1 H, H-5'b), 2.12, 2.06, 2.02 (3 s, 9

H, 3 Meac)."2
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2-Chloro-6-methoxy-9-(B-D-ribofuranosyl)purine (2).
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Figure S3. The '"H NMR spectrum of compound 2

'H NMR (700 MHz, DMSO-d6, 30 °C): 5-8.67 (s, 1 H, H-8), 5.93 (d, J=5.5 Hz, | H, H-1"), 5.64
and 5.35 (br. s, 2 H, OH-2’ and OH-3"), 5.06 (m, 1 H, OH-5"), 4.52 (t, J=5.1 Hz, 1 H, H-2"),
4.16 (t, J= 4.2 Hz, 1 H, H-3"), 4.12 (s, 3 H, OMe), 3.98 (m, | H, H-4"), 3.68 (dd, J= 4.0, 12.2 Hz,
1 H, H-5"a), 3.58 (dd, J= 3.7, 12.0 Hz, 1 H, H-5°b).

13C NMR (176 MHz, DMSO-d6, 30 °C): 5=160.78 (C-6), 152.84 (C-4), 151.43 (C-2), 142.72
(C-8), 120.19 (C-5), 87.59 (C-1°), 85.63 (C-4"), 73.85 (C-2°), 70.05 (C-3"), 61.00 (C-5), 54.89
(OCH:).

I5N'NMR (71 MHz, DMSO-d6, 30 °C): 6=241.3 (N-7), 172.47 (N-9).
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Figure S4. The C NMR spectrum of compound 2
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Figure S5. The fragment of 'H->’N-HMBC NMR spectrum of nucleoside 2
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Figure S6. Synthesis of 2-fluoro-6-methoxypurine (7)

9-(2,3,5-Tri-O-acetyl-B-D-ribofuranosyl)-2-amino-6-chloropurine (4)
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Figure S7. The 'H NMR spectrum of compound 4

'H NMR (700 MHz, DMSO-d6, 30 °C): 5-8.36 (s, 1 H, H-8), 7.04 (s, 2 H, NHz), 6.11 (d, Jri2
=58 Hz, 1 H, H-1'), 5.88 (t, ]=5.9 Hz, 1 H, H-2'), 5.55 (dd, J= 4.7, 5.7 Hz, 1 H, H-3'), 4.37
(m, 1 H, H-4'), 4.41 (dd, J=4.1, 11.8 Hz, 1 H, H-5a), 4.29 (dd, J= 5.8, 11.8 Hz, 1 H, H-5'b),
2.13,2.043,2.037 (3 s, 9 H, 3 Mead).
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9-(2,3,5-Tri-O-acetyl-B-D-ribofuranosyl)-2-fluoro-6-chloropurine (5)
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Figure S8. The '"H NMR spectrum of compound 5
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'H NMR (700 MHz, DMSO-d6, 30 °C): 5= 8.90 (s, 1 H, H-8), 6.31 (d, Jur,m2 = 5.2 Hz, 1 H, H-1"),

592 (t,J=5.5Hz, 1 H, H-2), 5.61 (t, J= 5.6 Hz, 1 H, H-3"), 4.44 (m, 1 H, H-4"), 4.40 (dd, J=

3.4,12.2 Hz, 1 H, H-5’a), 4.29 (dd, J= 5.4, 12.2 Hz, 1 H, H-5’b), 2.13 (s, 3 H, Meacs), 2.06 (s, 3

H, Meac2), 2.03 (s, 3 H, Meacs).

C NMR (176 MHz, DMSO-d6, 30 °C): 6=169.88 (C=0ac5*), 169.24 (C=04c3*), 169.09 (C=04c2’),

156.01 (d, Jc2r2 =215.1 Hz, C-2), 153.12 (d, Jcar2 = 16.6 Hz, C-4), 150.95 (d, Jcs,r2=17.3 Hz,

C-6), 146.79 (C-8), 130.65 (C-5), 86.09 (C-1°), 79.70 (C-4"), 72.01 (C-2°), 69.63 (C-3), 62.51
(C-S,), 20.29 (CMeAcS’), 20.22 (CMeAc3’), 20.07 (CMeAcZ’).

N NMR (71 MHz, DMSO0-d6, 30 °C): §=243.03 (N-7), 169.79 (N-9).
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Figure S9. The *C NMR spectrum of compound 5
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Figure 510. The fragment of H-"N-HMBC NMR spectrum of nucleoside 5
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2-Fluoro-6-methoxy-9-(B-D-ribofuranosyl)purine (6).
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Figure S11. The '"H NMR spectrum of compound 6

'H NMR (700 MHz, DMSO-d6, 30 °C): 58.63 (s, 1 H, H-8), 5.89 (d, Ji1m2 = 5.5 Hz, 1 H, H-1"),
452 (t,J=5.3 Hz, 1 H, H-2"), 4.16 (t, J= 4.3 Hz, | H, H-3"), 4.13 (s, 3 H, OMe), 3.97 (m, | H,
H-4"), 3.68 (dd, J= 4.1, 12.0 Hz, 1 H, H-5’a), 3.57 (dd, J= 4.1, 12.0 Hz, | H, H-5’b).

13C NMR (176 MHz, DMSO-d6, 30 °C):5=162.16 (d, Jcs.—= 18.0, C-6), 156.97 (d, Jez.= 210.5,
C-2), 152.89 (d, Jes,= 18.8, C-4), 142.53 (d, Jes.= 2.0, C-8), 119.35 (d, Jcs= 5.0, C-5), 87.57
(C-1'), 85.54 (C-4’), 73.73 (C-2"), 70.01 (C-3'), 60.98 (C-5'), 54.96 (OCHs).

I5N'NMR (71 MHz, DMSO-d6, 30 °C): 5=241.76 (N-7), 172.78 (N-9).

5-8



ong @ in
258 2 ? - o = Q@ w
San p a 3% R 3 & 8
383 g 2 2 @ 3 S 3
eai b g 58 QR g &
NN \ I (.

[ 2E+07

[ 2E+07

[ 2E+07

r1E+07

[ 5E+06

200 190 180 170 160 150 140 130 120 110 f1((]0 ) 90 80 70 60 50 40 30 20 10
1 (Ma)

Figure S12. The *C NMR spectrum of compound 6
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Figure 513. The fragment of 'H-’N-HMBC NMR spectrum of nucleoside 6
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5-Amino-3-(B-D-ribofuranosyl)triazolo[4,5-d]pyrimidin-7-one (8).
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Figure S14. The '"H NMR spectrum of compound 8

IH NMR (700 MHz, DMSO-d6, 30 °C): 5=6.98 (br.s, 2 H, NHz), 5.87 (d, ] = 4.8 Hz, 1 H, H-1"), 5.50
(s, 1 H, OH-2"), 5.15 (br. s, | H, OH-3"), 4.78 (m, 1 H, OH-5"), 4.70 (t, [=4.9 Hz, 1 H, H-2), 4.24 (t, ]-
4.8 Hz, 1 H, H-3'), 3.94 (m, 1 H, H-4), 3.59 (dd, J= 4.6, 11.9 Hz, 1 H, H-5'a), 3.46 (dd, ]=5.9, 11.7

Hz, 1 H, H-5'b).

13C NMR (176 MHz, DMSO-d6, 30 °C): 5-151.73 (C-4), 87.75 (C-1'), 85.28 (C-4'), 72.47 (C-2),

70.30 (C-3), 61.62 (C-5').

15N NMR (71 MHz, DMSO-d6, 30 °C): 6=234.90, 156.95.
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Figure S15. The fragment of 'H-*C-HSQC NMR spectrum of nucleoside 8
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1-(B-D-Ribofuranosyl)pyrazolo[3,4-d]pyrimidine-4-one (9).
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Figure S17. The '"H NMR spectrum of compound 9

'H NMR (700 MHz, DMSO-d6): & = 12.25 (br. s, 1 H, NH), 8.14 (s, 1 H, H-3), 8.12 (s, 1 H,
H-6), 6.06 (d, ] = 4.5 Hz, 1 H, H-1"), 5.39 (br. sign, 1H, OH-2"), 5.13 (br. sign, 1 H, OH-3"),
4.76 (br. sign, 1 H, OH-5"), 4.55 (dt, ] = 4.6;< 0.5 Hz, 1 H, H-2"), 4.21 (t, ] = 4.8 Hz, 1 H, H-
3}, 3.91 (m, 1 H, H-4'), 3.58 (dd, J=4.6, 11.7 Hz, 1 H, H-5a), 3.43 (dd, = 6.0, 11. 8 Hz, 1
H, H-5'b).

13C NMR (176 MHz, DMSO-d6): = 157.45 (C-4), 153.98 (C-7a), 148.86 (C-6), 135.37 (C-
3), 106.23 (C-4a), 88.38 (C-1'), 85.25 (C-4'), 73.31 (C-2'), 70.81 (C-3'), 62.27 (C-5').

15N NMR (71 MHz, DMSO-d6): & = 302.20 (N-2), 210.47 (N-7), 204.80 (N-1), 173.67 (N-5).
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9-(B-D-Arabinofuranosyl)-2-chloro-6-methoxypurine (10).
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Figure 520. The 'H NMR spectrum of compound 10
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'H NMR (700 MHz, DMSO-ds, 30 °C): 5=8.49, (s, 1 H, H-8), 6.27 (d, ] = 4.8 Hz, 1 H, H-1"),
5.65 (br. s., 1 H, OH-2'), 5.57 (br. s, 1 H, OH-3'), 5.11 (br. s, 1 H, OH-5'), 4.24 (m, 1 H, H-
2’), 413 (m, 1 H, H-3'), 4.12 (s, 3 H, O-CH), 3.81(m, 1 H, H-4"), 3.69 (m, 1 H, H-5'a), 3.67

(m, 1 H, H-5'b).

13C NMR (176 MHz, DMSO-ds, 30 °C): 8= 160.59 (C-6), 152.86 (C-4), 151.19 (C-2), 143.53
(C-8), 119.44 (C-5), 84.08 (C-4"), 84.06 (C-1'), 75.52 (C-2'), 74.19 (C-3'), 60.40 (C-5'), 54.83

(O-CH).

15N SIMP (71 M1y, AMCO-de, 30 °C): §=239.34 (N-7), 170.3 (N-9).

S-14



[ 3E+07

—160.59
—152.86
~151.19
— 143.53
119.44
84.08
84.06

—~75.52
7419
—60.40
—54.83

La,

3E+07

r3E+07

r2E+07

2E+07

2E+07
r2E+07
2E+07
r1E+07
r1E+07
r1E+07
 8E+06
[ 6E+06

4E+06

b P LYY

r-2E+06

200 190 180 170 160 150 140 130 120 110 f1(()0 ) 90 80 70 60 50 40 30 20 10 0
1(ma

Figure S21. The *C NMR spectrum of compound 10
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Figure S22. The fragment of 'H-’N-HMBC NMR spectrum of nucleoside 10
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9-(B-D-Arabinofuranosyl)-2-fluoro-6-methoxypurine (11).
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Figure $23. The 'H NMR spectrum of compound 11
'"H NMR (700 MHz, DMSO-ds, 30 °C),: 8=8.46, (s, 1 H, H-8), 6.22 (d, J=5.4 Hz, 1 H, H-1"), 5.72
(br.s., 1 H, OH-2), 5.63 (br.s, 1 H, OH-3’), 5.11 (br. s, 1 H, OH-5), 4.23 (t, ] =5.2 Hz, 1 H, H-2’),
414 (t,]=5.4Hz, 1 H, H-3"), 4.12 (s, 3 H, O-CH3), 3.80(m, 1 H, H-4), 3.70 (dd, ] =3.7,12.0 Hz, 1
H, H-5a), 3.66 (dd, ] =4.8, 12.0 Hz, 1 H, H-5'D).
3C NMR (176 MHz, DMSO-ds, 30 °C): 6=161.98 (d, Jesr=17.0 Hz, C-6), 156.98 (d, ] c2r = 210.8 Hz,
C-2), 153.00 (d, Jcsr=18.8 Hz, C-4), 143.38 (C-8), 118.64 (d, Jcsr= 4.5 Hz, C-5), 84.09 (C-4"), 84.05
(C-1"), 75.59 (C-2"), 74.18 (C-3’), 60.44 (C-5"), 54.97 (O-CHs).

15N SIMP (71 MT'1t, AMCO-ds, 30 °C): $=239.9 (N-7), 200.11 (N-3), 170.71 (N-9).
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Figure S24. The *C NMR spectrum of compound 11
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