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Table S1. Cytostatic actitities of all compounds

1b
1c
1d
le
1f
19
1h
2b
2c
2d
2e
2f
29
2h
b
7c
7d
Te
7f
9
7h
8b
8c
8d
8e
8f
8g
8h

A549
>50
48.80 + 1.85
46.15 +3.02
>50
>50
49.09 +1.39
>50
16.19 +1.34
11.43 +£2.61
64.23 +£2.65
19.80 +2.79
28.58 £ 6.38
22.82+191
21.47+£2.33
62.50 +7.32
>50
76.41 +16.18
>50
>50
2291+3.14
70.02 + 24.37
76.96 +13.91
74.36 = 11.67
83.49 £ 15.90
89.58 £ 12.73
87.61 £ 14.76
43.76 +£4.93
85.47 £ 6.43

CCRF-CEM
>50
>50

4240+ 1.16
>50
>50

44.87 +£1.50

46.91 +4.22

10.55+£2.90

7.73 +£1.36

60.85 +7.39

14.63 £ 0.55

14.72 +£0.73

16.68 £ 0.98

18.23 +0.99

30.07 £2.55
>50

98.28 £ 1.89
>50
>50

33.96 + 1.42

68.85+3.31

48.10+2.91

58.93 £2.64

85.60 = 5.24

96.21 £3.61

96.69 +4.78

64.66 £ 1.66

89.29 +7.83

CEM-DNR
>50
>50
>50
>50
>50

48.14 +£3.33
>50

17.67 +£0.53

20.83+1.72
56.77 £ 1.44
35.25+2.36
26.15 + 1.06
20.34+1.34
64.59 +£2.11
53.04 £ 4.06

>50
78.57+11.23

> 50

> 50

> 50
72.74 £2.25
75.21+£5.11
79.59 +4.71
88.42 +3.02

> 100

> 100

> 100
83.60 +2.00

HCT116
>50
4829 +£2.01
45.05+4.18
>50
>50
40.98 +3.79
45.03 +3.89
13.03 +£3.03
6.75+2.72
38.12 +£32.56
11.01 +£3.70
18.98 +£2.77
22.79£2.03
17.15+2.28
53.35+£6.10
> 50
94.98 +5.51
> 50
> 50
20.80 +3.59
85.0 £ 15.05
55.23+7.98
81.65 +6.33
97.48 +4.37
> 100
92.56 +7.75
36.72 +7.81
98.80 +2.95

HCT116p53--
>50
48.58 £2.19
44.98 +7.40
>50
>50
43.67+5.07
47.78 £ 3.69
5.06+0.18
19.53+£1.23
29.10+3.19
27.54+£5.08
45.30+2.58
86.56 £2.40
6591 £6.13
50.76 £3.27
> 50
>100
> 50
> 50
22.41+8.45
99.00 £ 1.55
47.19 +£2.64
7436 £3.15
> 100
> 100
> 100
23.18+1.04
> 100

1Cs0 (LM)

K562 K562-TAX

> 50 >50

> 50 >50
47.83 +3.37 >50

> 50 >50

>50 >50
27.23+5.22 49.36 £ 1.56
4934+ 1.04 48.28 £2.30
5.14+0.18 21.66 + 1.34
4.26 £0.47 18.90 + 0.85
13.99 £ 0.59 64.63 +£2.76
3.83+£0.25 22.14+1.14
4.95+0.39 21.00 + 0.44
17.88 +0.69 17.92 +0.74
50.33+6.13 43.95+£2.24
62.54+1.85 65.89 +1.40

>50 >50
78.79 +£7.17 >100

> 50 > 50

> 50 > 50
23.09 +6.24 29.62 +2.41
84.96 + 1.97 98.06 + 3.02
57.21+3.97 70.45 + 1.64
80.81 +4.59 72.88 +4.64
96.64 +5.21 90.84 + 4.68

>100 88.93 +5.14

>100 81.85+2.55
23.43+1.13 55.77+2.97
99.82 +0.43 86.69 + 7.54

HepG2

>25
>25
>25
>25
>25
>25
>25
>25
>25
>25
>25
>25
>25
>25
>25
>25
>25
>25
>25
>25
>25
>25
>25
>25
>25
>25
>25
>25

HL60
>25
>25
>25
>25
>25
>25
>25

21.1+£1.7
7.63+1.1
>25
>25
13.5+04
13.9+0.6
>25
>25
>25
>25
>25

Hela S3

8.49 +2.62
>25
>25

17.6+2.9

179+ 1.0

23.9+0.6
>25
>25
>25
>25

BJ
132.45+27.23
141.72 £12.95
141.23 £ 8.31

> 150
> 150
140.22 £ 11.07
> 150
23.38 +£3.57
22.06 +£2.77
> 150
144.56 + 8.46
132.24 £ 17.89
> 150
122.60 £+ 26.55
98.17 + 7.44
> 150
112.55£22.39
> 150
> 150
67.88 + 8.49
116.67 +=25.82
109.58 +20.62
121.00 £ 6.63
149.86 = 0.34
146.53 £ 8.49
> 150
93.59 +£7.76
141.79 £ 9.86

MRC-5
141.14 £ 13.73
138.32 £ 15.75
121.28 £19.39

> 150

> 150
135.79 +18.48

> 150

54.48 £9.06
32.87+1.79
135.50+17.33

> 150
148.21 £2.77
135.71 £22.15
148.13 £2.90

104.633.37

> 150
113.16 £24.20

> 150

> 150
67.70 = 14.43
133.33 +£25.82

125.7210.94
145.70 = 3.45

> 150

> 150

> 150
138.24 +£10.63

> 150
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1. Experimental Section

General

6-Chloro-7-deazapurine was purchased from commercial supplier and used without any
further purification. Dry DMF and THF were used as received from supplier. All compounds
were fully characterized by NMR and spectra were recorded on a Bruker Avance 11 600 (*H at
600.1 MHz, *C at 150.9 MHz) or on a Bruker Avance 11 500 (499.8 or 500.0 MHz for *H and
125.7 MHz for **C) spectrometer or on a Bruker Avance |1 400 (*H at 400 MHz, *C at 100.6
MHz) *H and **C resonances were assigned using H,C-HSQC and H,C-HMBC spectra. The
samples were measured in CDCl; or DMSO and chemical shifts (in ppm, &-scale) were
referenced to solvent signal (8(*H) = 7.26 ppm, 8(*H) = 77.0 ppm) or in or DMSO (5(*H) =
2.50 ppm, 8(*H) = 39.43 ppm) Coupling constants (J) are given in Hz. High performance
flash chromatography (HPFC) were performed with Biotage SP1 apparatus on KP-Sil
columns. Reverse phase - high performance flash chromatography (RP-HPFC) purifications
were performed with Biotage SP1 apparatus on KP-C18-HS columns. Optical rotations were
measured at 25 °C, [«]p values are given in 10 degcm?g™.IR spectra (wavenumbers in cm™)
were recorded on Bruker Alpha FT-IR spectrometer using ATR technique. High resolution
mass spectra were measured on a LTQ Orbitrap XL (Thermo Fisher Scientific) spectrometer
using EI ionization technique. Melting points were determined on a Buchi Melting Point B-
545 and are uncorrected. Elemental analyses were measured on PE 2400 Series Il CHNS/O
(Perkin Elmer, USA, 1999).
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Preparation of starting compounds:

Sulfenytion of 7-deazapurines. General Procedure:

A mixture of 6-chloro-7-deazapurine (15.36 g, 100 mmol), disulphides (100 mmol), Cul (1.9
g, 10 mmol) and dtbpy (5.37 g, 20 mmol) in DMF (300 mL) was stirred at 110°C under
oxygen for 18 hours until complete consumption of staring material as monitored by TLC.
The solution was then cooled to room temperature, diluted with EtOAc (200 mL), washed
with 1M solution of sodium salt of EDTA (100 mL). Aqueous solution was then extracted
three times with EtOAc and combitated organic layers were dried over Na,SQOy, filtered, and
evaporated under vacuum. The crude product was purified by column chromatography on

silica gel.

4-Chloro-5-(phenylsulfanyl)-7H-pyrrolo[2,3-d]pyrimidine
(6-chloro-7-(phenylsulfanyl)-7-deazapurine) (1a)

3
’\(| \6
2 a N
N

Diphenyldisulfide (21.83 g, 100 mmol) was used as starting compounds to give product la
(22.25 g, 85%) as yellowish solids. Chromatography was started with pure hexane (to remove
excess of disulphide) and followed by hexane/EtOAc 5:1 to 1:1. Crystallization from ethanol

gave white crystals. *"H NMR was compared with published data®.
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4-Chloro-5-[(thiophen-2-yl)sulfanyl]-7H-pyrrolo[2,3-d]pyrimidine
(6-chloro-7-[(thiophen-2-yl)sulfanyl]-7-deazapurine) (2a)

> \
3 2 4a 5
2 X 7a N7
N H

1

2-Thienyl disulfide (23.04 g, 100 mmol) was used as starting compounds to give product 2a
(25.5 g, 95%) as white solids. Chromatography was started with pure hexane (to remove
excess of disulphide) and followed by hexane/EtOAc 5:1to 1:1

M.p. 176 °C.*H NMR (500 MHz, DMSO-de): 6.98 (dd, 1H, Js5 = 5.3 Hz, J45 = 3.6 Hz, H-4-
thienyl); 7.21 (dd, 1H, J34 = 3.6 Hz, J35 = 1.3 Hz, H-3-thienyl); 7.51 (dd, 1H, Js4 = 5.3 Hz,
Js3 = 1.3 Hz, H-5-thienyl); 8.06 (s, 1H, H-6); 8.59 (s, 1H, H-2); 13.03 (bs, 1H, NH). *C
NMR (125.7 MHz, DMSO-dg): 104.01 (C-5); 115.45 (C-4a); 128.03 (CH-4-thienyl); 129.25
(CH-5-thienyl); 130.61 (CH-3-thienyl); 134.76 (CH-6); 136.71 (C-2-thienyl); 150.92 (C-4);
151.40 (CH-2); 152.76 (C-7a). IR (KBr): 3066, 2944, 2809, 2770, 1601, 1556, 1446, 1401,
1401, 1332, 1239, 1216, 1003, 973, 848, 716, 623. HRMS (ESI) calculated for C;oH;N3CIS,:
267.9767; found: 267.9764.

Glycosylation of 7-sulfanyl-7-deazapurines. General Procedure:

7-Sulfanyl-7-deazapurine 1a-2a (40 mmol) was suspended in acetonitrile (200 ml) and BSA
(20.4 ml, 40 mmol) was added. Reaction mixture was stirred for 15 min at rt (during this time
clear solution was formed). Then TMSOTT (14.46 ml, 80 mmol) and protected ribofuranose
(20.2 g, 40 mmol) were added. Mixture was heated to 80 °C for 6 h. After cooling to rt, the
mixture was extracted with EtOAc and water, organic layer was washed with NaHCO3 and
again with water, dried over MgSO, and evaporated under reduced pressure. Crude product

was purified using column chromatography with chloroform.
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4-Chloro-5-(phenylsulfanyl)-9-(2,3,5-tri-O-benzoyl-$-D-ribofuranosyl)-pyrrolo[2,3-
d]pyrimidine
(6-chloro-7-(phenylsulfanyl)-9-(2,3,5-tri-O-benzoyl-p-D-ribofuranosyl)-7-deazapurine)
(3a)

Q\(O «°7
3 2
O @]
O£§
05
Reaction of 1a (10.4 g, 40 mmol) according to the general procedure afforded compound 3a
(13.84 g, 49%) as yellowish foam.

M.p. 89 °C."H NMR (600.1 MHz, CDCl3): 4.71 (dd, 1H, Jgem = 12.3, Js14 = 3.8, H-5'b); 4.82
(ddd, 1H, Jg3 = 4.7, g5 = 3.8, 3.1, H-4"); 4.89 (dd, 1H, Jgem = 12.3, Jsa4 = 3.1, H-5'a); 6.14
(dd, 1H, J3» = 5.8, J34 = 4.7, H-3"); 6.23 (dd, 1H, J» 3 = 5.8, J».1 = 5.4, H-2'); 6.66 (d, 1H,
Jr2 = 5.4, H-1'); 7.12 (m, 2H, H-0-Ph); 7.13 (m, 1H, H-p-Ph); 7.21 (m, 2H, H-m-Ph); 7.37,
7.41,7.42 (3 x m, 3 x 2H, H-m-Bz); 7.55, 7.59 (2 x m, 3H, H-p-Bz); 7.64 (s, 1H, H-6); 7.93,
8.01, 8.08 (3 x m, 3 x 2H, H-0-Bz); 8.58 (s, 1H, H-2). ®*C NMR (150.9 MHz, CDCls): 63.47
(CH»-5); 71.43 (CH-3"); 74.09 (CH-2'); 80.64 (CH-4'); 87.17 (CH-1); 105.38 (C-5); 117.87
(C-4a); 125.92 (CH-p-Ph); 127.26 (CH-0-Ph); 128.38 (C-i-Bz); 128.53, 128.57 (CH-m-B2);
128.67 (C-i-Bz); 128.68 (CH-m-Bz); 128.99 (CH-m-Ph); 129.21 (C-i-Bz); 129.66, 129.83,
129.84 (CH-0-Bz); 132.79 (CH-6); 133.52, 133.77, 133.81 (CH-p-Bz); 137.52 (C-i-Ph);
151.81 (CH-2); 152.48 (C-7a); 153.22 (C-4); 165.04, 165.35, 166.12 (CO-Bz). IR (KBIr):
3123, 3058, 3028, 3004, 2947, 1727, 1601, 1574, 1541, 1452, 1263, 1123, 1090, 707. HRMS
(ESI) calculated for C3gH2507N3CINaS: 728.1229; found: 728.1233.
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4-Chloro-5-(2-thienylsulfanyl)-9-(2,3,5-tri-O-benzoyl-g-D-ribofuranosyl)-pyrrolo[2,3-
d]pyrimidine
(6-chloro-7-[(thiophen-2-yl)sulfanyl]-9-(2,3,5-tri-O-benzoyl-p-D-ribofuranosyl)-7-

deazapurine) (4a)

To form clear solution double amount of BSA (20.8 ml, 80 mmol) was added.
Reaction of 2a (10.71 g, 40 mmol) according to the general procedure afforded compound 4a
(8.5 g, 30%) as white foam.

O-ieeg’
O 4 ; O ©
paRs

M.p. 72 °C. *H NMR (500 MHz, CDCls): 4.67 (dd, 1H, Jgem = 12.2 Hz, J5:44- = 3.9 Hz, H-
5'a); 4.79 (m, 1H, H-4"); 4.86 (dd, 1H, Jgem = 12.2 Hz, J5+ 4 = 3.1 Hz, H-5"b); 6.12 (dd, 1H,
J;»-=5.8Hz, J;-4, = 4.5 Hz, H-3); 6.20 (t, 1H, J,- ;- = J,3- = 5.7 Hz, H-2'); 6.61 (d, 1H, J; >
= 5.6 Hz, H-1"); 6.89 (dd, 1H, J45 = 5.3 Hz, J43 = 3.6 Hz, H-4-Sthienyl); 7.15 (dd, 1H, J34 =
3.6 Hz, J35 = 1.3 Hz, H-3-Sthienyl); 7.25 (dd, 1H, Js4 = 5.3 Hz, J53 = 1.3 Hz, H-5-Sthienyl);
7.36 and 7.40 (2xm, 2x2H, CH-m-Bz); 7.44 (s, 1H, H-6); 7.48 (m, 2H, H-m-Bz); 7.51 — 7.64
(m, 3H, H-p-Bz); 7.92, 7.99 and 8.10 (3xm, 3x2H, H-0-Bz); 8.57 (s, 1H, H-2). *C NMR
(125.7 MHz, CDCls): 63.62 (CH2-5"); 71.41 (CH-3"); 74.01 (CH-2"); 80.59 (CH-4"); 87.04
(CH-1"); 109.91 (C-5); 117.06 (C-4a); 127.56 (CH-4-Sthienyl); 128.40 (C-i-Bz); 128.49 and
128.53 (CH-m-Bz); 128.68 (C-i-Bz); 128.70 (CH-m-Bz); 128.28 (C-i-Bz); 129.53 (CH-5-
Sthienyl); 129.73, 129.80 and 129.82 (CH-0-Bz); 130.00 (CH-6); 132.70 (CH-3-Sthienyl);
133.52, 133.72 and 133.75 (CH-p-Bz); 133.86 (C-2-Sthienyl); 151.63 (CH-2); 151.97 (C-7a);
152.90 (C-4); 165.02, 165.32 and 166.09 (CO-Bz). IR (KBr): 3102, 3087, 3066, 3031, 3007,

2950, 1730, 1601, 1583, 1538, 1452, 1314, 1263, 1219, 1120, 1096, 1069, 707. HRMS (ESI)
calculated for C3gH2507N3sCINaS,: 734.0796; found: 734.0793.

SI7



General procedure for the Stille coupling

Compound la-4a (1 equiv), tributylstannane (1.2 equiv) and PdCly(PPhs), (5 mol%) under
argon atmosphere were dissolved in anhydrous DMF and heated to 100 °C for 8 h. Then,
solvent was evaporated under reduced pressure and crude product was purified using HPFC.

4-(Thiophen-2-yl)-5-(phenylsulfanyl)-7H-pyrrolo[2,3-d]pyrimidine
(6-(thiophen-2-yl)-7-(phenylsulfanyl)-7-deazapurine) (1b)

Deazapurine 1a (523 mg, 2 mmol), 2-(tributylstannyl)thiophene (0.762 mL, 2.4 mmol) and 15
mL DMF were used according to the general procedure. Crude product was purified using
HPFC (hexane/EtOAc, 0-50% EtOAc) and product 1b was obtained as yellowish solid (496
mg, 80%). Crystallization in ethanol/H,0 gave yellowish needles.

M.p. 240 °C.*H NMR (600.1 MHz, DMSO-ds): 6.92 (m, 2H, H-0-Ph); 7.03 (m, 1H, H-p-Ph);
7.07 (dd, 1H, J45 = 5.1, J43 = 3.8, H-4-thienyl); 7.15 (m, 2H, H-m-Ph); 7.69 (dd, 1H, Js4 =
5.1, Js3 = 1.1, H-5-thienyl): 8.10 (s, 1H, H-6); 8.39 (dd, 1H, J34 = 3.8, J35 = 1.1, H-3-thienyl);
8.78 (s, 1H, H-2); 12.93 (bs, 1H, NH). **C NMR (150.9 MHz, DMSO-dg): 98.90 (C-5);
113.95 (C-4a); 128.11 (CH-p-Ph); 125.64 (CH-0-Ph); 128.11 (CH-4-thienyl); 129.18 (CH-m-
Ph); 130.66 (CH-5-thienyl); 131.87 (CH-3-thienyl); 136.84 (CH-6); 139.19 (C-i-Ph); 141.57
(C-2-thienyl); 151.15 (CH-2); 152.10 (C-4); 154.33 (C-7a). IR (KBr): 3105, 2986, 2869,
2827, 1595, 1541, 1479, 1431, 1308, 1260, 806, 740, 707. HRMS (ESI) calculated for
C1sH12N3S,: 310.0468; found: 310.0467. Anal. calculated for C16H11N3S,-0.15H,0: C, 61.57;
H, 3.65; N, 13.46; S, 20.54. Found: C, 61.85; H, 3.55; N, 13.39; S, 20.26.
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4-(Furan-2-yl)-5-(phenylsulfanyl)-7H-pyrrolo[2,3-d]pyrimidine
(6-(furan-2-yl)-7-(phenylsulfanyl)-7-deazapurine) (1c)

Deazapurine l1a (523 mg, 2 mmol), 2-(tributylstannyl)furane (0.755 mL, 2.4 mmol) and 15
mL DMF were used according to the general procedure. Crude product was purified using
HPFC (hexane/EtOAc, 0-50% EtOAc) and product 1c was obtained as yellowish solid (510
mg, 87%). Crystallization in ethanol/H,0 gave yellowish needles.

M.p. 234 °C.*H NMR (500.0 MHz, DMSO-dg): 7.58 (dd, 1H, J43 = 3.4, J45 = 1.7, H-4-furyl);
6.99 (m, 2H, H-0-Ph); 7.03 (m, 1H, H-p-Ph); 7.16 (m, 2H, H-m-Ph); 7.40 (dd, 1H, Js, = 3.4,
J35 =0.8, H-3-furyl); 7.70 (dd, 1H, Js4 = 1.7, J5 3 = 0.8, H-5-furyl); 8.05 (s, 1H, H-6); 8.81 (s,
1H, H-2); 12.87 (bs, 1H, NH). **C NMR (150.9 MHz, DMSO-dg): 99.51 (C-5); 112.27 (CH-
4-furyl); 113.48 (C-4a); 114.77 (CH-3-furyl); 125.14 (CH-p-Ph); 125.65 (CH-o0-Ph); 129.01
(CH-m-Ph); 136.57 (CH-6); 139.69 (C-i-Ph); 145.53 (CH-5-furyl); 147.73 (C-4); 150.92 (C-
2-furyl); 151.32 (CH-2); 154.33 (C-7a). IR (KBr): 3108, 2989, 2869, 2821, 1580, 1541, 1479,
1443, 1314, 827, 731. HRMS (ESI) calculated for C16H1,0N3S: 294.0696; found: 294.0696.
Anal. calculated for C1sH11N30S-0.25H,0: C, 64.52; H, 3.89; N, 14.11; S, 10.76. Found: C,
64.65; H, 3.73; N, 13.99; S, 10.47.

4-(Thiophen-2-yl)-5-[(thiophen-2-yl)sulfanyl]-7H-pyrrolo[2,3-d]pyrimidine
(6-(thiophen-2-yl)-7-[(thiophen-2-yl)sulfanyl]-7-deazapurine) (2b)
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Deazapurine 2a (535 mg, 2 mmol), 2-(tributylstannyl)thiophene (0.762 mL, 2.4 mmol) and 15
mL DMF were used according to the general procedure. Crude product was purified using
HPFC (EtOAc/MeOH, 0-5% MeOH) and product 2b was obtained as yellowish solid (360
mg, 57%).

M.p. 224 °C.*H NMR (500 MHz, DMSO-dg): 6.78 (dd, 1H, J34 = 3.6 Hz, J35 = 1.3 Hz, H-3-
Sthienyl); 6.84 (dd, 1H, J45 = 5.3 Hz, J43 = 3.6 Hz, H-4-Sthienyl); 7.29 (dd, 1H, J45 = 5.1 Hz,
Ja3 = 3.7 Hz, H-4-thienyl); 7.39 (dd, 1H, Js4 = 5.3 Hz, J5 3 = 1.3 Hz, H-5-Sthienyl); 7.84 (dd,
1H, Js4 = 5.1 Hz, Js3 = 1.1 Hz, H-5-thienyl); 8.07 (s, 1H, H-6); 8.44 (dd, 1H, J;4 = 3.7 Hz,
Jas = 1.1 Hz, H-3-thienyl); 8.76 (s, 1H, H-2); 12.83 (bs, 1H, NH). *C NMR (150.9 MHz,
DMSO-dg): 103.50 (C-5); 113.19 (C-4a); 127.76 (CH-4-Sthienyl); 128.21 (CH-4-thienyl);
129.08 (CH-5-Sthienyl); 129.85 (CH-3-Sthienyl); 160.73 (CH-5-thienyl); 132.46 (CH-3-
thienyl); 135.19 (CH-6); 137.15 (C-2-Sthienyl); 141.41 (C-2-thienyl); 151.16 (CH-2); 152.01
(C-4); 153.80 (C-7a). IR (KBr): 2977, 2860, 2812, 1598, 1547, 1443, 1320, 809, 701. HRMS
(ESI) calculated for C14H10N3S3: 316.0031; found: 316.0033.

4-(Furan-2-yl)-5-[(thiophen-2-yl)sulfanyl]-7H-pyrrolo[2,3-d]pyrimidine
(6-(furan-2-yl)-7-[(thiophen-2-yl)sulfanyl]-7-deazapurine) (2c)

Deazapurine 2a (535 mg, 2 mmol), 2-(tributylstannyl)furane (0.755 mL, 2.4 mmol) and 15
mL DMF were used according to the general procedure. Crude product was purified using
HPFC (EtOAc/MeOH, 0-5% MeOH) and product 2c was obtained as yellowish solid (434
mg, 72%).

M.p. 201°C. *H NMR (500 MHz, DMSO-dg): 6.76 (dd, 1H, Js3 = 3.5 Hz, J45 = 1.7 Hz, H-4-
furyl); 6.92 (dd, 1H, J45 = 5.3 Hz, J43 = 3.6 Hz, H-4-Sthienyl); 6.99 (dd, 1H, J34 = 3.6 Hz, J35
= 1.3 Hz, H-3-Sthienyl); 7.45 (dd, 1H, Js4 = 5.3 Hz, Js3 = 1.3 Hz, H-5-Sthienyl); 7.48 (dd,
1H, Js4 = 3.5 Hz, J35 = 0.8 Hz, H-3-furyl); 7.84 (s, 1H, H-6); 8.02 (dd, 1H, Js4 = 1.7 Hz, Js 3
= 0.8 Hz, H-5-furyl); 8.77 (s, 1H, H-2); 12.70 (vbs, 1H, NH). *C NMR (125.7 MHz, DMSO-
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de): 104.76 (C-5); 112.39 (C-4a); 112.56 (CH-4-furyl); 114. 86 (CH-3-furyl); 127.86 (CH-4-
Sthienyl); 129.24 (CH-5-Sthienyl); 130.57 (CH-3-Sthienyl); 133.65 (CH-6); 136.87 (C-2-
Sthienyl); 145.80 (CH-5-furyl); 147.52 (C-4); 151.18 (C-2-furyl); 151.26 (CH-2); 153.75 (C-
7a). IR (KBr): 3105, 2989, 2860, 2830, 1601, 1586, 1532, 1317, 824, 749. HRMS (ESI)
calculated for C14H;00ON3S,: 300.0260; found: 300.0261.

4-(Thiophen-2-yl)-5-(phenylsulfanyl)-7-(2,3,5-tri-O-benzoyl-g-D-ribofuranosyl)-
pyrrolo[2,3-d]pyrimidine
(6-(thiophen-2-yl)-7-(phenylsulfanyl)-9-(2,3,5-tri-O-benzoyl-p-b-ribofuranosyl)-7-
deazapurine) (3b)

00— o0— '
N (@)
O
Nucleoside 3a (706 mg, 1 mmol), 2-(tributylstannyl)thiophene (0.381 mL, 1.2 mmol) and 10
mL DMF were used according to the general procedure. Crude product was purified using

HPFC (hexane/EtOAc, 0-20% EtOAc) and product 3b was obtained as yellowish solid (540
mg, 72%).

M.p. 76 °C."H NMR (500.0 MHz, CDCl3): 4.73 (dd, 1H, Jgem = 12.2, Js4 = 3.7, H-5'b); 4.83
(ddd, 1H, Jp3 = 4.6, Jos = 3.7, 3.1, H-4'); 4.90 (dd, 1H, Jgem = 12.2, J5a4 = 3.1, H-5'a); 6.16
(dd, 1H, J3 > = 5.8, J3 4 = 4.6, H-3"); 6.26 (dd, 1H, J»3 = 5.8, J»1- = 5.6, H-2"); 6.80 (d, 1H,
J12 = 5.6, H-1"; 6.90 (m, 2H, H-0-Ph); 7.01 (dd, 1H, Js5 = 5.1, J4 3 = 3.8, H-4-thienyl); 7.02
(m, 1H, H-p-Ph); 7.07 (m, 2H, H-m-Ph); 7.36, 7.39, 7.41 (3 x m, 3 x 2H, H-m-Bz); 7.42 (dd,
1H, Js4 = 5.1, Js3 = 1.1, H-5-thienyl); 7.54, 7.55, 7.59 (3 x m, 3 x 1H, H-p-Bz); 7.71 (s, 1H,
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H-6); 7.95, 8.02, 8.10 (3 x m, 3 x 2H, H-0-Bz); 8.20 (dd, 1H, Js34 = 3.8, J35 = 1.1, H-3-
thienyl); 8.84 (s, 1H, H-2). *C NMR (125.7 MHz, CDCls): 63.63 (CH.-5'); 71.50 (CH-3");
74.04 (CH-2'); 80.48 (CH-4"): 86.54 (CH-1'); 104.35 (C-5); 115.63 (C-4a); 125.55 (CH-p-Ph);
126.70 (CH-0-Ph); 127.68 (CH-4-thienyl); 128.49, 128.53, 128.65 (C-i-Bz, CH-m-Bz);
128.78 (CH-m-Ph); 129.23 (C-i-Bz); 129.66, 129.83, 129.85 (CH-0-Bz); 129.93 (CH-5-
thienyl); 132.57 (CH-3-thienyl); 133.24 (CH-6); 133.44, 133.72 (CH-p-Bz); 137.57 (C-i-Ph);
140.15 (C-2-thienyl); 151.64 (CH-2); 153.48 (C-7a); 154.15 (C-4); 165.07, 165.37, 166.15
(CO-Bz). IR (KBr): 3055, 3040, 3004, 2950, 2923, 1730, 1541, 1452, 1440, 1317, 1263,
1126, 1093, 1069, 1024, 704. HRMS (ESI) calculated for C4H3,07N3S,: 754.1676; found:
754.1682.

4-(Furan-2-y)-5-(phenylsulfanyl)-7-(2,3,5-tri-O-benzoyl-B-D-ribofuranosyl)-pyrrolo[2,3-
d]pyrimidine
(6-(furan-2-yl)-7-(phenylsulfanyl)-9-(2,3,5-tri-O-benzoyl-B-D-ribofuranosyl)-7-
deazapurine) (3c)

Nucleoside 3a (706 mg, 1 mmol), 2-(tributylstannyl)furane (0.378 mL, 1.2 mmol) and 10 mL
DMF were used according to the general procedure. Crude product was purified using HPFC
(hexane/EtOAc, 0-20% EtOAc) and product 3c was obtained as yellowish solid (677 mg,
92%).

M.p. 67 °C. *H NMR (500.0 MHz, CDCly): 4.72 (dd, 1H, Jgem = 12.2 Hz, Js544 = 3.8 Hz, H-
5'a); 4.82 (bdt, 1H, Jy-5- = 4.6 Hz, Jy-5 = Jg-5 = 3.4 Hz, H-4"); 4.88 (dd, 1H, Jgem = 12.2 Hz,
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Jsse = 3.1 Hz, H-5'b); 6.15 (bdd, 1H, J;,- = 5.9 Hz, J5-,- = 4.6 Hz, H-3"); 6.25 (t, 1H, J,- ;-
Jy3-=5.7 Hz, H-2"); 6.45 (dd, 1H, J43 = 3.5 Hz, J45 = 1.7 Hz, H-4-furyl); 6.77 (d, 1H, J; >
5.5 Hz, H-1%; 7.01 (m, 2H, H-0-SPh); 7.04 (m, 1H, H-p-SPh); 7.12 (m, 2H, H-m-SPh); 7.34 —
7.44 (m, 6H, CH-m-Bz); 7.45 (dd, 1H, Js4 = 1.7 Hz, Js 3 = 0.8 Hz, H-5-furyl); 7.57 (dd, 1H,
Js4 = 3.5 Hz, J35 = 0.8 Hz, H-3-furyl); 7.50 — 7.61 (m, 3H, H-p-Bz); 7.67 (s, 1H, H-6); 7.94,
8.01 and 8.09 (3xm, 3x2H, H-0-Bz); 8.87 (s, 1H, H-2). *C NMR (125.7 MHz, CDCls): 63.62
(CH2-5"); 71.48 (CH-3"); 74.05 (CH-2"); 80.44 (CH-4"); 86.60 (CH-1"); 104.34 (C-5); 112.04
(CH-4-furyl); 144.95 (C-4a); 116.15 (CH-3-furyl); 125.43 (CH-p-SPh); 126.46 (CH-0-SPh);
128.48 (C-i-Bz); 128.49, 128.54 and 128.64 (CH-m-Bz); 128.72 (C-i-Bz); 128.81 (CH-m-
SPh); 129.23 (C-i-Bz); 129.66, 129.83 and 129.85 (CH-0-Bz); 133.39 (CH-6); 133.42, 133.71
and 133.72 (CH-p-Bz); 138.27 (C-i-SPh); 145.11 (CH-5-furyl); 149.26 (C-4); 150.26 (C-2-
furyl); 151.84 (CH-2); 153.59 (C-7a); 165.06, 165.37 and 166.16 (CO-Bz).IR (KBr): 3117,
3063, 3031, 2959, 2920, 2857, 1730, 1538, 1452, 1317, 1263, 1120, 1093, 707. HRMS (ESI)
calculated for C4,H3,0gN3S: 738.1905; found: 738.1908.

4-(Thiophen-2-yI)-5-[(thiophen-2-yl)sulfanyl]-7-(2,3,5-tri-O-benzoyl-$-D-ribofuranosyl)-
pyrrolo[2,3-d]pyrimidine
(6-(thiophen-2-yl)-7-[(thiophen-2-yl)sulfanyl]-9-(2,3,5-tri-O-benzoyl-p-D-ribofuranosyl)-
7-deazapurine) (4b)
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Nucleoside 4a (712 mg, 1 mmol), 2-(tributylstannyl)thiophene (0.381 mL, 1.2 mmol) and 10
mL DMF were used according to the general procedure. Crude product was purified using
HPFC with pure DCM and product 4b was obtained as yellowish solid (595 mg, 78%).

M.p. 77 °C. *H NMR (500 MHz, CDCls): 4.70 (dd, 1H, Jgem = 12.2 Hz, J544 = 3.9 Hz, H-
5’a); 4.81 (m, 1H, H-4"); 4.87 (dd, 1H, Jgem = 12.2 Hz, Js544 = 3.1 Hz, H-5'b); 6.12 (dd, 1H,
Js.5-=5.8Hz, J3-4 = 4.3 Hz, H-3); 6.18 (t, 1H, J,-; = J>-3- = 5.8 Hz, H-2"); 6.67 (dd, 1H, J34
= 3.6 Hz, J35 = 1.3 Hz, H-3-Sthienyl); 6.73 (dd, 1H, Js5 = 5.3 Hz, Js3 = 3.6 Hz, H-4-
Sthienyl); 6.76 (d, 1H, J;-»- = 5.8 Hz, H-1'); 7.13 (dd, 1H, Js4 = 5.3 Hz, J53 = 1.3 Hz, H-5-
Sthienyl); 7.24 (dd, 1H, J45 = 5.1 Hz, J43 = 3.7 Hz, H-4-thienyl); 7.37, 7.41 and 7.49 (3xm,
3x2H, H-m-Bz); 7.52 — 7.65 (m, 4H, H-p-Bz, H-5-thienyl); 7.58 (s, 1H, H-6); 7.93, 8.00 and
8.14 (3xm, 3x2H, H-0-Bz); 8.26 (dd, 1H, J34 = 3.8 Hz, J35 = 1.2 Hz, H-3-thienyl); 8.86 (s,
1H, H-2). *C NMR (125.7 MHz, CDCls): 63.78 (CH,-5"); 71.53 (CH-3"); 74.07 (CH-2");
80.63 (CH-4"); 86.42 (CH-1"); 109.61 (C-5); 114.89 (C-4a); 127.33 (CH-4-Sthienyl); 127.94
(CH-4-thienyl); 128.42 (C-i-Bz); 128.51 and 128.55 (CH-m-Bz); 128.71 (C-i-Bz); 128.76
(CH-m-Bz); 129.32 (C-i-Bz); 129.42 (CH-5-Sthienyl); 129.77, 129.84 and 129.87 (CH-0-Bz);
130.77 (CH-5-thienyl); 131.07 (CH-6); 132.19 (CH-3-Sthienyl); 133.45 (CH-3-thienyl);
133.54, 133.74 and 133.76 (CH-p-Bz); 133.5 (C-2-thienyl); 134.09 (C-2-Sthienyl); 150.91
(CH-2); 153.03 (C-4,7a); 165.08, 165.38 and 166.14 (CO-Bz). IR (KBr): 3108, 3060, 3037,
3007, 2953, 2926, 2851, 1727, 1550, 1455, 1317, 1269, 1126, 1090, 1066, 1030, 713. HRMS
(ESI) calculated for C4oH3007N3S3: 760.1240; found: 760.1243.

4-(Furan-2-yl)-5-[(thiophen-2-yl)sulfanyl]-7-(2,3,5-tri-O-benzoyl-p-D-ribofuranosyl)-
pyrrolo[2,3-d]pyrimidine
(6-(furan-2-yl)-7-[(thiophen-2-yl)sulfanyl]-9-(2,3,5-tri-O-benzoyl-B-D-ribofuranosyl)-7-

deazapurine) (4c)
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N (@)
O
Nucleoside 4a (712 mg, 1 mmol), 2-(tributylstannyl)furane (0.378 mL mg, 1.2 mmol) and 10

mL DMF were used according to the general procedure Crude product was purified using
HPFC with pure DCM and product 4c obtained as yellowish solid (303 mg, 41%).

M.p. 64 °C."H NMR (500 MHz, CDCl): 4.67 (dd, 1H, Jgem = 12.0 Hz, Js5,,4- = 3.9 Hz, H-
5'a); 4.78 (m, 1H, H-4"); 4.81 (dd, 1H, Jgem = 12.0 Hz, J544 = 3.2 Hz, H-5'b); 6.12 (dd, 1H,
Js3.5-=5.8Hz, J3-4 = 4.4 Hz, H-3); 6.19 (t, 1H, J> ;- = J5-3- = 5.7 Hz, H-2"); 6.64 (dd, 1H, J43
= 3.5 Hz, J45 = 1.8 Hz, H-4-furyl); 6.70 (d, 1H, J, ,- = 5.7 Hz, H-1); 6.81 (dd, 1H, J45 =5.3
Hz, J43 = 3.6 Hz, H-4-Sthienyl); 6.93 (dd, 1H, J34 = 3.6 Hz, J35 = 1.3 Hz, H-3-Sthienyl); 7.18
(dd, 1H, Js4 = 5.3 Hz, Js3 = 1.3 Hz, H-5-Sthienyl); 7.34 (s, 1H, H-6); 7.36, 7.40 and 7.48
(3xm, 3x2H, H-m-Bz); 7.51 - 7.62 (m, 3H, H-p-Bz); 7.60 (dd, 1H, Js4 = 3.5 Hz, J35 = 0.9 Hz,
H-3-furyl); 7.74 (dd, 1H, Js4 = 1.8 Hz, Js3 = 0.9 Hz, H-5-furyl); 7.93, 7.99 and 8.12 (3xm,
3x2H, H-0-Bz); 8.83 (s, 1H, H-2). **C NMR (125.7 MHz, CDCls): 63.88 (CH,-5); 71.53
(CH-3"); 73.99 (CH-2"); 80.39 (CH-4"); 86.44 (CH-1"); 110.33 (C-5); 112.30 (CH-4-furyl);
113.79 (C-4a); 115.70 (CH-3-furyl); 127.47 (CH-4-Sthienyl); 128.45 and 128.51 (CH-m-Bz);
128.57 (C-i-Bz); 128.67 (CH-m-Bz); 128.80 (C-i-Bz); 129.16 (CH-6); 129.40 (C-i-Bz);
129.49 (CH-5-Sthienyl); 129.79, 129.82 and 129.86 (CH-0-Bz); 131.61 (CH-3-Sthienyl);
133.42 and 133.65 (CH-p-Bz); 134.30 (C-2-Sthienyl); 145.11 (CH-5-furyl); 148.86 (C-4);
150.90 (C-2-furyl); 151.70 (CH-2); 153.18 (C-7a); 165.05, 165.35 and 166.13 (CO-Bz). IR
(KBr): 3102, 3055, 3034, 3004, 2956, 2926, 2866, 2851, 1733, 1562, 1535, 1452, 1269, 1123,
1099, 713. HRMS (ESI) calculated for C4oH300sN3S,: 744.1469; found: 744.1471.
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General procedure for methylation

MesAl (3 equiv, 2 M in toluene) was added to solution of compound 1a-4a (1 equiv), and
Pd(PPhs)4 (5 mol%) in THF. The reaction mixture was stirred at 70 °C for 12 h. Then the
solution was dropped in water (decomposition of Me3Al) and extracted three times with
EtOAc and combitated organic layers were dried over Na,SOy, filtered, and evaporated under

vacuum. The crude product was purified by HPFC.

4-Methyl-5-(phenylsulfanyl)-7H-pyrrolo[2,3-d]pyrimidine
(6-methyl-7-(phenylsulfanyl)-7-deazapurine) (1d)

Deazapurine 1a (523 mg, 2 mmol), MezAl (3 mL, 6 mmol, 2 M in toluene) and 40 mL THF
were used according to the general procedure. Crude product was purified using HPFC
(hexane/EtOAc, 0-50% EtOAc) and product 1d was obtained as yellowish solid (355 mg,

73%). Crystallization in ethanol/H,O gave yellowish needles.

M.p. 230 °C. *H NMR (500.0 MHz, DMSO-dg): 2.60 (s, 3H, CHs); 7.03 (m, 2H, H-0-Ph);
7.12 (m, 1H, H-p-Ph); 7.25 (m, 2H, H-m-Ph); 7.95 (s, 1H, H-6); 8.66 (s, 1H, H-2); 12.64 (bs,
1H, NH). C NMR (125.7 MHz, DMSO-dg): 20.89 (CHs); 98.18 (C-5); 117.17 (C-4a);
125.46 (CH-0-Ph); 125.49 (CH-p-Ph); 129.44 (CH-m-Ph); 134.49 (CH-6); 139.52 (C-i-Ph);
151.82 (CH-2); 152.26 (C-7a); 159.36 (C-4). IR (KBr): 3123, 2986, 2842, 1577, 1473, 1434,
1332, 1263, 1227, 737. HRMS (ESI) calculated for C13H1oN3S: 242.0746; found: 242.0747.
Anal. calculated for C13H11N3S-0.25H,0: C, 63.52; H, 4.72; N, 17.09; S, 13.04. Found: C,
63.48; H, 4.49; N, 16.93; S, 13.28.
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4-Methyl-5-[(thiophen-2-yl)sulfanyl]-7H-pyrrolo[2,3-d]pyrimidine
(6-methyl-7-[(thiophen-2-yl)sulfanyl]-7-deazapurine) (2d)

S
CHs SJ\B

INEZ

Ny
Deazapurine 2a (535 mg, 2 mmol), MesAl (3 mL, 6 mmol, 2 M in toluene) and 40 mL THF
were used according to the general procedure. Crude product was purified using HPFC
(EtOAc/MeOH, 0-5% MeOH) and product 2d was obtained as yellowish solid (325 mg,
66%).

M.p. 198 °C. *H NMR (500 MHz, DMSO-dg): 2.81 (s, 3H, CH3-4); 6.98 (dd, 1H, J;5 = 5.3
Hz, J43 = 3.6 Hz, H-4-Sthienyl); 7.12 (dd, 1H, J;4 = 3.6 Hz, J35 = 1.3 Hz, H-3-Sthienyl); 7.47
(dd, 1H, Js4 = 5.3 Hz, Js3 = 1.3 Hz, H-5-Sthienyl); 7.94 (s, 1H, H-6); 8.64 (s, 1H, H-2); 12.55
(vbs, 1H, NH). **C NMR (125.7 MHz, DMSO-ds): 21.54 (CH3-4); 103.13 (C-5); 116.39 (C-
4a); 128.08 (CH-4-Sthienyl); 128.37 (CH-5-Sthienyl); 128.77 (CH-3-Sthienyl); 133.34 (CH-
6); 138.22 (C-2-Sthienyl); 151.72 (C-7a); 151.74 (CH-2); 159.23 (C-4). IR (KBr): 3075,
2962, 2803, 2773, 2753, 2702, 2576, 1598, 2574, 1434, 1410, 1338, 1132, 1006, 696, 626.
HRMS (ESI) calculated for C;1H10N3S;: 248.0311; found: 248.0311.

4-Methyl-5-(phenylsulfanyl)-7-(2,3,5-tri-O-benzoyl-p-D-ribofuranosyl)-pyrrolo[2,3-
d]pyrimidine
(6-methyl-7-(phenylsulfanyl)-9-(2,3,5-tri-O-benzoyl-p-D-ribofuranosyl)-7-deazapurine)
(3d)
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Nucleoside 3a (706 mg, 1 mmol), MesAl (1.5 mL, 3 equiv, 2 M in toluene) and 20 mL THF
were used according to the general procedure. Crude product was purified using HPFC
(hexane/EtOAc, 0-20% EtOAc) and product 3d was obtained as white foam (380 mg, 55%).

M.p. 61 °C. *H NMR (500 MHz, CDCls): 2.69 (s, 3H, CHs); 4.71 (dd, 1H, Jgen = 12.2 Hz,
Jsue =39 Hz, H-5"a); 4.81 (bdt, 1H, J, 3 =4.7Hz, J; 5, =Js 55 = 3.6 Hz, H-4"); 4.89 (dd,
1H, Jgem = 12.2 Hz, J54 4 = 3.2 Hz, H-5'D); 6.16 (dd, 1H, J;-»- = 5.9 Hz, J; 4 = 4.7 Hz, H-3");
6.24 (t, 1H, J>-; = Jo-3- = 5.7 Hz, H-2): 6.7 (d, 1H, J;-»- = 5.5 Hz, H-1); 7.05 (m, 2H, H-o-
SPh): 7.11 (m, 1H, H-p-SPh): 7.20 (m, 2H, H-m-SPh); 7.37, 7.40 and 7.41 (3xm, 3x2H, H-m-
Bz); 7.53, 7.55 and 7.58 (3xm, 3x1H, H-p-Bz); 7.61 (s, 1H, H-6); 7.94, 8.01 and 8.07 (3xm,
3x2H, H-0-Bz); 8.73 (s, 1H, H-2). *C NMR (125.7 MHz, CDCls): 21.24 (CHs); 63.59 (CH,-
57); 71.50 (CH-3"); 74.10 (CH-2"); 80.44 (CH-4"); 86.71 (CH-1"); 104.19 (C-5); 118.59 (C-
4a); 125.56 (CH-p-SPh): 126.14 (CH-0-SPh); 128.50 (CH-m-Bz); 128.52 (C-i-Bz); 128.54
and 128.64 (CH-m-Bz); 128.877 (C-i-Bz); 129.09 (CH-m-SPh); 129.31 (C-i-Bz); 129.69,
129.84 and 129.86 (CH-0-Bz); 132.14 (CH-6); 133.43, 133.71 and 133.73 (CH-p-Bz); 138.34
(C-i-SPh); 151.82 (C-7a); 152.28 (CH-2); 161.52 (C-4); 165.09, 165.38 and 166.17 (CO-Bz).
IR (KBr): 3058, 3028, 3007, 2956, 2926, 2869, 2854, 1730, 1571, 1449, 1263, 1120, 1096,
1069, 1027, 707. HRMS (ESI) calculated for C39H3,0;N3S: 686.1956; found: 686.1958.
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4-Methyl-5-[(thiophen-2-yl)sulfanyl]-7-(2,3,5-tri-O-benzoyl-g-D-ribofuranosyl)-
pyrrolo[2,3-d]pyrimidine
(6-methyl-7-[(thiophen-2-yl)sulfanyl]-9-(2,3,5-tri-O-benzoyl-B-D-ribofuranosyl)-7-
deazapurine) (4d)

00— 0— '
N (@)
O
Nucleoside 4a (712 mg, 1 mmol), MesAl (1.5 mL, 3 equiv, 2 M in toluene) and 20 mL THF

were used according to the general procedure. Crude product was purified using HPFC
(DCM/MeOH, 0-5% MeOH) and product 4d was obtained as white foam (469 mg, 67%).

M.p. 59 °C. 'H NMR (500 MHz, CDCl3): 2.92 (s, 3H, CHz); 4.69 (dd, 1H, Jgem = 12.2 Hz,
Jsaq = 3.9 Hz, H-5"a); 4.79 (m, 1H, H-4"); 4.87 (dd, 1H, Jgem = 12.2 Hz, J544 = 3.2 Hz, H-
5'b); 6.15 (dd, 1H, J5-»- = 5.9 Hz, J;-4 = 4.5 Hz, H-3"); 6.21 (t, 1H, J,-;- = J;-3- = 5.7 Hz, H-
2); 6.68 (d, 1H, J;»- = 5.5 Hz, H-1"; 6.88 (dd, 1H, J;5 = 5.3 Hz, J4 3 = 3.6 Hz, H-4-Sthienyl);
6.99 (dd, 1H, J34 = 3.6 Hz, J35 = 1.3 Hz, H-3-Sthienyl); 7.20 (dd, 1H, Js4 = 5.3 Hz, J53 = 1.3
Hz, H-5-Sthienyl); 7.36, 7.40 and 7.47 (3xm, 3x2H, H-m-Bz); 7.53 (s, 1H, H-6); 7.51 — 7.62
(m, 3H, H-p-Bz); 7.93, 7.99 and 8.12 (3xm, 3x2H, H-0-Bz); 8.72 (s, 1H, H-2). *C NMR
(125.7 MHz, CDCl3): 21.94 (CHs); 63.71 (CH2-5"); 71.51 (CH-3"); 74.05 (CH-2"); 80.43
(CH-4"); 86.60 (CH-1"); 108.20 (C-5); 118.00 (C-4a); 127.51 (CH-4-Sthienyl); 128.19 (CH-
5-Sthienyl); 128.46 and 128.52 (CH-m-Bz); 128.56 (C-i-Bz); 128.67 (CH-m-Bz); 128.80 and
129.41 (C-i-Bz); 129.76, 129.83 and 129.85 (CH-0-Bz); 130.06 (CH-6); 130.34 (CH-3-
Sthienyl); 133.44 and 133.67 (CH-p-Bz); 136.26 (C-2-Sthienyl); 151.38 (C-7a); 152.18 (CH-
2); 161.21 (C-4); 165.07, 165.36 and 166.15 (CO-Bz). IR (KBr): 3111, 3066, 3028, 3007,
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2932, 2851, 1730, 1568, 1452, 1317, 1269, 1177, 1123, 1093, 1069, 1024, 713. HRMS (ESI)
calculated for C37H3007N3S;5: 692.1520; found: 692.1521.

General procedure for dimethylamination

Dimethylamine (3 equiv, 2 M in THF) was added to solution of compound la-4a (1 equiv),
in propan-2-ol (25 mL) and the reaction mixture was stirred at 70 °C for 24 h. Volatiles were
removed under reduced pressure and crude product was purified by HPFC.

4-(N,N-Dimethylamino)-5-(phenylsulfanyl)-7H-pyrrolo[2,3-d]pyrimidine
(6-(N,N-Dimethylamino)-7-(phenylsulfanyl)-7-deazapurine) (1e)

H;C. . .CH
oy )

3 N o’ \
kN 7a N7

Deazapurine la (523 mg, 2 mmol) was used according to the general procedure. Crude
product was purified using HPFC (hexane/EtOAc, 0-50% EtOAc) and product le was
obtained as yellowish solid (454 mg, 84%). Crystallization in ethanol/H,O gave white

needles.

M.p. 201 °C. *H NMR (600.1 MHz, DMSO-de): 3.11 (s, 6H, (CH3):N); 7.00 (m, 2H, H-0-Ph);
7.09 (m, 1H, H-p-Ph); 7.23 (m, 2H, H-m-Ph); 7.66 (s, 1H, H-6); 8.21 (s, 1H, H-2); 12.36 (bs,
1H, NH). *C NMR (150.9 MHz, DMSO-dg): 41.23 ((CH3);N); 98.32 (C-5); 104.52 (C-4a);
125.15 (CH-0-Ph); 125.21 (CH-p-Ph); 129.22 (CH-m-Ph); 131.94 (CH-6); 140.13 (C-i-Ph);
150.85 (CH-2); 153.58 (C-7a); 159.41 (C-4). IR (KBr): 3090, 2968, 2863, 2818, 1589, 1559,
1488, 1416, 1398, 1063, 922, 860 743. HRMS (ESI) calculated for Ci4H1sN,S: 271.1012;
found: 271.1012. Anal. calculated for: C14H14N4S: C, 62.20; H, 5.22; N, 20.72; S, 11.86;
found: C, 61.97; H, 5.18; N, 20.64; S, 11.73.
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4-(N,N-Dimethylamino)-5-[(thiophen-2-yl)sulfanyl]-7H-pyrrolo[2,3-d]pyrimidine
(6-(N,N-Dimethylamino)-7-[(thiophen-2-yl)sulfanyl]-7-deazapurine) (2e)

S
HsC. .CHs
N S/Q

3 [\lk/ \
7a N7

N

Deazapurine 2a (535 mg, 2 mmol) was used according to the general procedure. Crude

product was purified using HPFC (EtOAc/MeOH, 0-5% MeOH) and product 2e was obtained

as brownish solid (346 mg, 63%).

M.p. 185 °C. *H NMR (401 MHz, DMSO-dg): 3.22 (s, 6H, (CH3):N); 6.95 (dd, 1H, J45 = 5.3
Hz, J43 = 3.6 Hz, H-4-Sthienyl); 7.07 (dd, 1H, J3 4 = 3.6 Hz, J35 = 1.3 Hz, H-3-Sthienyl); 7.44
(dd, 1H, Js 4 = 5.3 Hz, J53 = 1.3 Hz, H-5-Sthienyl); 7.62 (s, 1H, H-6); 8.19 (s, 1H, H-2); 12.23
(bs, 1H, NH). *C NMR (100.8 MHz, DMSO-dg): 41.45 ((CH3),N); 103.09 (C-5); 103.91 (C-
4a); 127.95 (CH-4-Sthienyl); 128.47 (CH-5-Sthienyl); 129.14 (CH-3-Sthienyl); 130.17 (CH-
6); 138.47 (C-2-Sthienyl); 150.82 (CH-2); 153.12 (C-7a); 159.48 (C-4). IR (KBr): 3081,
2941, 2860, 2806, 1589, 1559, 1416, 1401, 1060, 928, 848, 692. HRMS (ESI) calculated for
C12H13N4S,: 277.0576; found: 277.0576.

4-(N,N-Dimethylamino)-5-(phenylsulfanyl)-7-(2,3,5-tri-O-benzoyl-p-D-ribofuranosyl)-
pyrrolo[2,3-d]pyrimidine
(6-(N,N-Dimethylamino)-7-(phenylsulfanyl)-9-(2,3,5-tri-O-benzoyl-p-D-ribofuranosyl)-7-

deazapurine) (3e)
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Nucleoside 3a (706 mg, 1 mmol) was used according to the general procedure. Crude product
was purified using HPFC (hexane/EtOAc, 0-20% EtOAc) and product 3e was obtained as
white foam (624 mg, 88%).

M.p. 67 °C.*H NMR (500 MHz, CDCl5): 3.17 (s, 6H, (CH3)2N); 4.70 (dd, 1H, Jgem = 12.1 Hz,
Jsas = 3.8 Hz, H-5"a); 4.78 (bdt, 1H, J; 3 = 4.6 Hz, ;.54 = 455 = 3.5 Hz, H-4"); 4.85 (dd,
1H, Jgem = 12.1 Hz, J544- = 3.2 Hz, H-5'b); 6.11 (dd, 1H, J;-»- = 5.9 Hz, J; 4 = 4.6 Hz, H-3");
6.18 (t, 1H, J,-;- = J,-3- = 5.8 Hz, H-2); 6.75 (d, 1H, J; ,- = 5.6 Hz, H-1"); 7.01 (m, 2H, H-o-
SPh); 7.08 (m, 1H, H-p-SPh); 7.17 (m, 2H, H-m-SPh); 7.33 — 7.42 (m, 6H, CH-m-Bz); 7.45
(s, 1H, H-6); 7.48 — 7.60 (m, 3H, H-p-Bz); 7.95, 7.98 and 8.08 (3xm, 3x2H, H-0-Bz); 8.33 (s,
1H, H-2). *C NMR (125.7 MHz, CDCls): 41.17 ((CH3),N); 63.54 (CH,-5"); 71.32 (CH-3");
73.79 (CH-2"); 80.03 (CH-4"); 85.94 (CH-1"); 102.88 (C-5); 105.52 (C-4a); 125.21 (CH-p-
SPh); 125.70 (CH-0-SPh); 128.44, 128.48 and 128.58 (CH-m-Bz); 128.64 and 128.81 (C-i-
Bz); 128.88 (CH-m-SPh); 129.35 (CH-6); 129.67, 129.83 and 129.88 (CH-0-Bz); 133.30 and
133.61 (CH-p-Bz); 138.79 (C-i-SPh); 151.13 (CH-2); 152.95 (C-7a); 159.55 (C-4); 164.83,
165.14 and 165.94 (CO-Bz). IR (KBr): 3123, 3058, 3031, 3010, 2950, 2926, 2881, 2806,
1727, 1565, 1544, 1455, 1419, 1401, 1317, 1263, 1126, 1096, 1072, 1027, 707.. HRMS (ESI)
calculated for C4oH3507N,4S: 715.2221; found: 715.2223.
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4-(N,N-Dimethylamino)-5-[(thiophen-2-yl)sulfanyl]-7-(2,3,5-tri-O-benzoyl-B-D-
ribofuranosyl)-pyrrolo[2,3-d]pyrimidine
(6-(N,N-Dimethylamino)-7-[(thiophen-2-yl)sulfanyl]-9-(2,3,5-tri-O-benzoyl-B-D-

ribofuranosyl)-7-deazapurine) (4e)

©\(O v’
4' 3
O O O =
Nucleoside 4a (712 mg, 1 mmol was used according to the general procedure. Crude product

was purified using HPFC (DCM/MeOH, 0-5% MeOH) and product 4e was obtained as white
foam (634 mg, 88%).

M.p. 81 °C.*H NMR (500 MHz, CDCls): 3.29 (s, 6H, (CH3)2N); 4.67 (dd, 1H, Jgem = 12.1 Hz,
Jsae = 3.9 Hz, H-5%a); 4.75 (m, 1H, H-4"); 4.82 (dd, 1H, Jgem = 12.1 Hz, J5+ 4 = 3.2 Hz, H-
5'b); 6.09 (dd, 1H, J;-,- = 5.8 Hz, J;-, = 4.4 Hz, H-3"); 6.15 (t, 1H, J,-; = J, 3 = 5.8 Hz, H-
2');6.70 (d, 1H, J;»- = 5.7 Hz, H-1'); 6.83 (dd, 1H, J45 = 5.3 Hz, J4 3 = 3.6 Hz, H-4-Sthienyl);
6.93 (dd, 1H, J34 = 3.6 Hz, J35 = 1.3 Hz, H-3-Sthienyl); 7.16 (dd, 1H, Js4 =5.3 Hz, Js3 = 1.3
Hz, H-5-Sthienyl); 7.32 (s, 1H, H-6); 7.36, 7.38 and 7.47 (3xm, 3x2H, H-m-Bz); 7.53, 7.56
and 7.59 (3xm, 3x1H, H-p-Bz); 7.95, 7.96 and 8.14 (3xm, 3x2H, H-0-Bz); 8.33 (s, 1H, H-2).
13C NMR (125.7 MHz, CDCls): 41.64 (CHs),N); 63.94 (CH»-5"); 71.55 (CH-3"); 73.98 (CH-
27); 80.23 (CH-4"); 86.05 (CH-1"); 105.34 (C-5); 107.91 (C-4a); 126.92 (CH-6); 127.38 (CH-
4-Sthienyl); 128.13 (CH-5-Sthienyl); 128.42, 128.46 and 128.65 (CH-m-Bz); 128.70, 128.84
and 129.48 (C-i-Bz); 129.79, 129.82 and 129.89 (CH-0-Bz); 130.28 (CH-3-Sthienyl); 133.35
and 133.58 (CH-p-Bz); 136.59 (C-2-Sthienyl); 151.37 (CH-2); 152.82 (C-7a); 160.04 (C-4);
165.07, 165.37 and 166.18 (CO-Bz). IR (KBr): 3066, 2926, 2887, 2854, 1724, 1562, 1544,
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1449, 1407, 1317, 1266, 1123, 1096, 1069, 1024, 710. HRMS (ESI) calculated for
C38H3307N482: 7211785, found: 721.1787.

General procedure for methylamination

Compound la-4a (1 equiv), aq. methylamine (40% [w/w], 5 mL) in dioxane (5 mL) was
stirred at autoclave at 120 °C for 18 h. Solvent was then evaporated under reduced pressure
and crude products were purified using RP-HPFC (0—100% of MeOH in H,0)

4-(N-Methylamino)-5-(phenylsulfanyl)-7H-pyrrolo[2,3-d]pyrimidine
(6-(N-Methylamino)-7-(phenylsulfanyl)-7-deazapurine) (1f)

H4C.
3¥>NH s@
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Reaction of deazapurine 1la (523 mg, 2 mmol) according to the general procedure afforded
compound 1f as brownish solid (423 mg, 83 %). Crystallization in ethanol/H,O gave

yellowish needles.

M.p. 230 °C. *H NMR (500 MHz, DMSO-dg): 2.90 (d, 3H, Jchsnn = 4.8 Hz, CH3NH); 6.48
(9, 1H, Jnn.chs = 4.8 Hz, CH3NH); 7.09 (m, 2H, H-0-Ph); 7.13 (m, 1H, H-p-Ph); 7.26 (m, 2H,
H-m-Ph); 7.55 (s, 1H, H-6); 8.19 (s, 1H, H-2); 12.19 (vbs, 1H, NH). **C NMR (125.7 MHz,
DMSO-dg): 27.62 (CH3NH); 97.87 (C-5); 103.25 (C-4a); 125.71 (CH-p-Ph); 126.02 (CH-o-
Ph); 129.33 (CH-m-Ph); 129.59 (CH-6); 139.07 (C-i-Ph); 150.99 (C-7a); 152.67 (CH-2);
157.08 (C-4). IR (KBr): 3374, 3099, 3058, 2962, 2902, 2860, 2812, 1607, 1586, 1491, 1485,
1383, 881, 737. HRMS (ESI) calculated for C13H13N4S: 257.0855 ; found: 257.0855. Anal.
calculated for C13H12N4S: C, 60.91; H, 4.72; N, 21.86; S, 12.51 ; found: C, 60.66; H, 4.71; N,
21.75; S, 12.17.

SI24



4-(N-Methylamino)-5-[(thiophen-2-yl)sulfanyl]-7H-pyrrolo[2,3-d]pyrimidine
(6-(N-Methylamino)-7-[(thiophen-2-yl)sulfanyl]-7-deazapurine) (2f)

S
HsC.
¥ NH S/Q
4
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Reaction of deazapurine 2a (535 mg, 2 mmol) according to the general procedure afforded
compound 2f as brownish solid (303 mg, 58 %).

M.p. 212 °C. *H NMR (401 MHz, DMSO-dg): 3.01 (d, 3H, Jonsnn = 4.8 Hz, CH3NH); 6.71
(@, 1H, Juncrs = 4.8 Hz, CHsNH); 6.97 (dd, 1H, Jss = 5.3 Hz, J4s = 3.6 Hz, H-4-Sthienyl);
7.24 (dd, 1H, Js4 = 3.6 Hz, J35 = 1.3 Hz, H-3-Sthienyl); 7.49 (dd, 1H, Js4 = 5.3 Hz, Js3 = 1.3
Hz, H-5-Sthienyl); 7.54 (s, 1H, H-6); 8.17 (s, 1H, H-2); 12.10 (bs, 1H, NH). *C NMR (100.8
MHz, DMSO-dg): 27.74 (CHsNH); 102.26 (C-5); 102.53 (C-4a); 127.97 (CH-4-Sthienyl);
128,50 (CH-6); 129.19 (CH-5-Sthienyl); 129.92 (CH-3-Sthienyl); 137.86 (C-2-Sthienyl);
150.46 (C-7a); 152.43 (CH-2); 156.76 (C-4). IR (KBr): 3392, 3102, 3060, 2995, 2965, 2905,
2863, 2788, 1607, 1595, 1488, 1413, 1383, 1350, 1314, 881, 626. HRMS (ESI) calculated for
C1H1N4S,: 263.0420 ; found: 263.0420.

4-(N-Methylamino)-5-(phenylsulfanyl)-7-p-b-ribofuranosyl)-pyrrolo[2,3-d]pyrimidine
(6-(N-Methylamino)-7-(phenylsulfanyl)-9-p-p-ribofuranosyl)-7-deazapurine) (3f)

OH OH

Reaction of nucleoside 3a (706 mg, 1 mmol) according to the general procedure afforded

compound 3f as white solid (352 mg, 90 %). Crystallization in MeOH/H,O gave white foam.
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M.p. 157 °C. [a]po —57.9 (0.21). *H NMR (600.1 MHz, DMSO-dg): 2.91 (d, 3H, JcHann = 4.8
Hz, CH3NH); 3.55 (ddd, 1H, Jgem = 12.0 Hz, Json = 6.2 Hz, Js544 = 3.7 Hz, H-5"a); 3.65
(ddd, 1H, Jgem = 12.0 Hz, Js0n = 5.0 Hz, J54,4- = 3.7 Hz, H-5"b); 3.92 (q, 1H, Jy5% = Jg755 =
Ji3 = 3.5 Hz, H-4"); 4.10 (td, 1H, J;» = J5-0n = 5.0 Hz, J;-4 = 3.2 Hz, H-3"); 4.43 (td, 1H,
Jo.17= 3201 = 6.2 Hz, J,-3- = 5.1 Hz, H-2"): 5.14 (d, 1H, Jon 3- = 4.9 Hz, OH-3"); 5.21 (dd, 1H,
Jom.sa = 6.2 Hz, Jons» = 5.0 Hz, OH-5"); 5.37 (d, 1H, Jon .- = 6.3 Hz, OH-2"); 6.08 (d, 1H,
J;2-= 6.0 Hz, H-1Y; 6.59 (4, 1H, Jnnchs = 4.8 Hz, CH3NH); 7.13 (m, 2H, H-0-SPh); 7.16 (m,
1H, H-p-SPh); 7.29 (m, 2H, H-m-SPh); 7.87 (s, 1H, H-6); 8.23 (s, 1H, H-2). *C NMR (150.9
MHz, DMSO-dg): 27.74 (CH3NH); 61.65 (CH,-5"); 70.63 (CH-3"); 74.25 (CH-2"); 85.46
(CH-4"); 87.63 (CH-1"); 99.16 (C-5); 103.82 (C-4a); 125.95 (CH-p-SPh); 126.24 (CH-o-
SPh); 129.44 (CH-m-SPh); 129.96 (CH-6); 138.39 (C-i-SPh); 150.33 (C-7a); 152.62 (CH-2);
157.10 (C-4). IR (KBr): 3398, 3180, 3126, 2941, 2917, 2905, 2896, 2866, 1613, 1562, 1488,
1389, 1099, 1060, 740, 629. HRMS (ESI) calculated for C;sH2104N4S: 389.1278; found:
389.1281. Anal. calculated for C1gH20N404S-1.25H,0: C, 52.61; H, 5.52; N, 13.63; S, 7.8;
found: C, 52.79; H, 5.35; N, 13.46; S, 7.98.

4-(N-Methylamino)-5-[(thiophen-2-yl)sulfanyl]-7-g-D-ribofuranosyl)-pyrrolo[2,3-
d]pyrimidine
(6-(N-Methylamino)-7-[(thiophen-2-yl)sulfanyl]-9-B-D-ribofuranosyl)-7-deazapurine)
(4f)

OH OH

Reaction of nucleoside 4a (712 mg, 1 mmol) according to the general procedure afforded
compound 4f as white solid (297 mg, 75 %).
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M.p. 187 °C. [a]p —51.7 (0.23). *H NMR (401.0 MHz, DMSO-ds): 3.03 (d, 3H, JcHann = 4.8
Hz, CH3NH); 3.54 (dd, 1H, Jgem = 12.0 Hz, J5+,4 = 3.7 Hz, H-5"a); 3.65 (dd, 1H, Jgem = 12.0
Hz, J544 = 3.7 Hz, H-5'b); 3.91 (q, 1H, J; 5% = Js 5% = J473- = 3.6 Hz, H-4"); 4.09 (dd, 1H,
J;2-=5.1Hz, J;-, = 3.4 Hz, H-3"); 4.39 (dd, 1H, J,;-= 6.0 Hz, J;-3- = 5.1 Hz, H-2'); 5.02 -
5.50 (m, 3H, OH-2",3",5"); 6.03 (d, 1H, J; > = 6.0 Hz, H-1; 6.80 (g, 1H, JnH.chs = 4.8 Hz,
CH3NH): 6.99 (dd, 1H, Js5 = 5.3 Hz, J4.3 = 3.6 Hz, H-4-Sthienyl); 7.27 (dd, 1H, J34 = 3.6 Hz,
Jss = 1.3 Hz, H-3-Sthienyl); 7.53 (dd, 1H, Js 4 = 5.3 Hz, Js 3 = 1.3 Hz, H-5-Sthienyl); 7.87 (s,
1H, H-6); 8.20 (s, 1H, H-2). *C NMR (100.8 MHz, DMSO-dg): 27.80 (CH3sNH); 61.68 (CH,-
5%); 70.61 (CH-3"); 74.20 (CH-2"); 85.47 (CH-4"); 87.66 (CH-1"); 103.17 and 103.33 (C-
4a,5); 128.04 (CH-4-Sthienyl); 128.87 (CH-6); 129.62 (CH-5-Sthienyl); 130.57 (CH-3-
Sthienyl); 136.89 (C-2-Sthienyl); 149.88 (C-7a); 152.59 (CH-2); 156.95 (C-4). IR (KBr):
3503, 3404, 3279, 3126, 3099, 2929, 2869, 1613, 1568, 1491, 1416, 1398, 1338, 1308, 1126,
1084, 1048, 701. HRMS (ESI) calculated for C16H1904N4S;: 395.0842; found: 395.0842.

General procedure for amination

Compound 1a-4a (1 equiv), ag ammonia (25% [w/w], 5 mL) in dioxane (5 mL) was stirred at

autoclave at 120 °C for 18h. After cooling to rt precipitate was formed and filtered off.

4-Amino-5-(phenylsulfanyl)-7H-pyrrolo[2,3-d]pyrimidine
(6-Amino-7-(phenylsulfanyl)-7-deazapurine) (19)

Reaction of deazapurine 1la (523 mg, 2 mmol) according to the general procedure afforded
compound 1g (411 mg, 85%) as white powder.

'H NMR was compared with published data’.

4-Amino-5-[(thiophen-2-yl)sulfanyl]-7H-pyrrolo[2,3-d]pyrimidine
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(6-Amino-7-[(thiophen-2-yl)sulfanyl]-7-deazapurine) (29g)

S
NH2 S/Q

3N/
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N 7a H7

Reaction of deazapurine 2a (535 mg, 2 mmol) according to the general procedure afforded
compound 2g (425 mg, 85%) as white powder.

M.p. 281 °C. 'H NMR (500 MHz, DMSO-ds): 6.70 (bs, 2H, NH,); 6.97 (dd, 1H, J;5 = 5.3 Hz,
Ja3 = 3.6 Hz, H-4-Sthienyl); 7.20 (dd, 1H, J34 = 3.6 Hz, J35 = 1.3 Hz, H-3-Sthienyl); 7.49
(dd, 1H, Js 4 = 5.3 Hz, Js3 = 1.3 Hz, H-5-Sthienyl); 7.57 (s, 1H, H-6); 8.08 (s, 1H, H-2); 12.01
(vbs, 1H, NH). *C NMR (125.7 MHz, DMSO-d): 102.18 and 102.22 (C-5,4a); 128.00 (CH-
4-Sthienyl); 128.84 (CH-6); 128.88 (CH-5-Sthienyl); 129.35 (CH-3-Sthienyl); 137.99 (C-2-
Sthienyl); 151.42 (C-7a); 152.76 (CH-2); 157.43 (C-4). IR (KBr): 3099, 3069, 2980, 2806,
2672, 1643, 1583, 1320, 719, 686. HRMS (ESI) calculated for C1oHgN4S;: 249.0263; found:
249.0264.

4-Amino-5-(phenylsulfanyl)-7-p-b-ribofuranosyl)-pyrrolo[2,3-d]pyrimidine
(6-amino-7-(phenylsulfanyl)-9-g-D-ribofuranosyl)-7-deazapurine) (3g)

OH OH

Reaction of nucleoside 3a (706 mg, 1 mmol) according to the general procedure afforded

compound 3g (321 mg, 86%) as white powder.
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M.p. 214 °C. [a]p —62.8 (0.21). *H NMR (600.1 MHz, DMSO-de): 3.55 (ddd, 1H, Jgem = 12.0
Hz, Js5om = 6.2 HZ, J544 = 3.7 Hz, H-5"a); 3.65 (ddd, 1H, Jgem = 12.0 Hz, Js401 = 5.0 Hz,
Jsp4=3.7Hz, H-5'b); 3.93 (q, 1H, Iy 50 =Js 55 =43 =3.6 Hz, H-4"); 4.11 (td, 1H, J; > =
Json=4.9Hz,J;, =33 Hz, H-3); 4.34 (td, 1H, J,-; = J, on = 6.2 Hz, J,-3- = 5.1 Hz, H-2");
5.15 (d, 1H, Jon 3- = 4.8 Hz, OH-3"); 5.22 (dd, 1H, Jou,s5+ = 6.3 Hz, Jon 5 = 5.0 Hz, OH-5");
5.39 (d, 1H, Jon.- = 6.3 Hz, OH-2"); 6.09 (d, 1H, J;,- = 6.1 Hz, H-1Y); 7.12 (m, 2H, H-o-
SPh); 7.16 (m, 1H, H-p-SPh); 7.29 (m, 2H, H-m-SPh); 7.90 (s, 1H, H-6); 8.14 (s, 1H, H-2).
3C NMR (150.9 MHz, DMSO-dg): 61.67 (CH2-5"); 70.67 (CH-3"); 74.23 (CH-2"); 85.49
(CH-4"); 87.58 (CH-17); 99.34 (C-5); 103.39 (C-4a); 125.94 (CH-p-SPh); 126.01 (CH-o-
SPh); 129.50 (CH-m-SPh); 130.28 (CH-6); 138.29 (C-i-SPh); 151.21 (C-7a); 152.77 (CH-2);
157.65 (C-4). IR (KBr): 3407, 3282, 3147, 3087, 1646, 1586, 1556, 1473, 1440, 1329, 1317,
1144, 1015, 749. HRMS (ESI) calculated for C17H1904N,4S: 375.1122; found: 375.1123. Anal.
calculated for: C17H1gN404S-0.60H,0: C, 53; H, 5.02; N, 14.54; S, 8.32; found: C, 52.77; H,
4.72; N, 14.29; S, 8.54.

4-Amino-5-[(thiophen-2-yl)sulfanyl]-7-B-D-ribofuranosyl)-pyrrolo[2,3-d]pyrimidine
(6-amino-7-[(thiophen-2-yl)sulfanyl]-9-g-D-ribofuranosyl)-7-deazapurine) (49)

OH OH

Reaction of nucleoside 4a (712 mg, 1 mmol) according to the general procedure. Precipitate
was not formed. Solvent was then evaporated under reduced pressure and crude products were
purified using RP-HPFC (0—100% of MeOH in H,0) and product 4g was obtained as white
powder (267 mg, 70 %).
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M.p. 178 °C. [a]p —49.5 (0.23). *H NMR (401.0 MHz, DMSO-de): 3.55 (ddd, 1H, Jgem = 12.0
Hz, Jswon = 6.2 Hz, J544 = 3.7 Hz, H-5"a); 3.65 (ddd, 1H, Jgem = 12.0 Hz, J540n = 4.9 Hz,
Jspa = 3.7 Hz, H-5'b); 3.91 (bq, 1H, Js 54 = Jg 5% = Jyr3- = 3.5 Hz, H-4"); 4.09 (td, 1H, J; >
=J;0n =49 Hz, J; 4 = 3.3 Hz, H-3"); 4.40 (td, 1H, J,-; = J;-0n4 = 6.2 Hz, J, 3- = 5.1 Hz, H-
2"; 5.13 (d, 1H, Jou ;- = 4.8 Hz, OH-3"); 5.23 (dd, 1H, Jon 5+, = 6.2 HZ, Jon 5 = 4.9 Hz, OH-
57); 5.35 (d, 1H, Jou2 = 6.4 Hz, OH-2"); 6.03 (d, 1H, J;,- = 6.1 Hz, H-1"); 6.88 (vbs, 2H,
NH,); 6.99 (dd, 1H, J45 = 5.3 Hz, J43 = 3.6 Hz, H-4-Sthienyl): 7.24 (dd, 1H, Js34 = 3.6 Hz, J35
= 1.3 Hz, H-3-Sthienyl); 7.53 (dd, 1H, Js 4 = 5.3 Hz, J5 3 = 1.3 Hz, H-5-Sthienyl); 7.90 (s, 1H,
H-6); 8.11 (s, 1H, H-2). *C NMR (100.8 MHz, DMSO-ds): 61.68 (CH2-5"); 70.63 (CH-3");
74.17 (CH-2"); 85.47 (CH-4"); 87.60 (CH-1"); 102.77 (C-4a); 103.45 (C-5); 128.09 (CH-4-
Sthienyl); 129.23 (CH-6); 129.37 (CH-5-Sthienyl); 130.10 (CH-3-Sthienyl); 136.95 (C-2-
Sthienyl); 150.74 (C-7a); 152.70 (CH-2); 157.58 (C-4). IR (KBr): 3285, 3102, 1625, 1589,
1556, 1479, 1437, 1344, 1311, 1129, 1045, 701. HRMS (ESI) calculated for C15H1704N4S;:
381.0686; found: 381.0687.

Methoxylation
4-Chloro-5-(phenylsulfanyl)-7-{([2-(trimethylsilyl)ethoxy]methyl}-7H-pyrrolo[2,3-

d]pyrimidine
(6-chloro-7-(phenylsulfanyl)-9-{([2-(trimethyIsilyl)ethoxy]methyl}-7-deazapurine) (5a)

SNK/ |4a \56
NS
2 N 7a N7
1 \\O
\\\/
Si—

A mixture of 1a (1.044 g, 4 mmol) and DMF (10 mL) was cooled to — 5 °C in an ice/brine
bath. Sodium hydride (NaH, 60 wt%, 178 mg, 4.4 mmol, 1.1 equiv) was added in portions as
a solid under stirring. The solution darkened over 15 minutes. 2-
(Trimethylsilyl)ethoxymethyl chloride (SEM-CI, 0.78 mL, 4.4 mmol, 1.1 equiv) was added
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slowly via syringe so that the temperature did not exceed 5 °C. The reaction was stirred for 30
minutes to completion (monitored by TLC). Water (25 mL) was slowly added to quench the
reaction. The mixture was then diluted with water (100 mL) and ether (200 mL). The layers
were separated and the aqueous layer was extracted with ether (200 mL). The combined
organic layers were washed with water (2 x 100 mL) and brine (100 mL), dried over sodium
sulfate (Na,SO,), and concentrated under the reduced pressure. Crude product was purified
using by HPFC (hexane/EtOAc, 0-20% EtOAc) and product 5a (1.25 g, 80%) was obtained

as a pale yellow oil which solidified upon standing at room temperature.

M.p. 107 °C. *H NMR (500 MHz, CDCls): -0.04 (s, 9H, CH3Si); 0.93 (m, 2H, OCH,CH,Si);
3.57 (m, 2H, OCH,CH,Si); 5.67 (s, 2H, NCH,0); 7.13 — 7.18 (m, 3H, H-0,p-SPh); 7.23 (m,
2H, H-m-SPh); 7.60 (s, 1H, H-6); 8.68 (bs, 1H, H-2). *C NMR (125.7 MHz, CDCly): -1.46
(CH3Si); 17.74 (OCH,CH_SIi); 67.15 (OCH,CH,Si); 73.38 (NCH,0); 104.42 (C-5); 116.9 (C-
4a); 125.95 (CH-p-SPh); 127.25 (CH-0-SPh); 129.02 (CH-m-SPh); 134.96 (CH-6); 137.86
(C-i-SPh); 151.84 (CH-2); 152.82 (C-7a); 153.01 (C-4). IR (KBr): 3060, 3004, 2953, 2923,
1586, 1541, 1452, 1368, 1335, 1248, 1227, 1090, 979, 863, 830, 734, 629. HRMS (ESI)
calculated for C1gH230ON3CISSi: 392.1014; found: 392.1015.

4-Chloro-5-[(thiophen-2-yl)sulfanyl]-7-{([2-(trimethylsilyl)ethoxy]methyl}-7H-
pyrrolo[2,3-d]pyrimidine
(6-chloro-7-[(thiophen-2-yl)sulfanyl]-9-{([2-(trimethylsilyl)ethoxy]methyl}-7-
deazapurine) (6a)

T

Compound 6a was prepared as described for 5a from 6-chloro-7-[(thiophen-2-yl)sulfanyl]-7-
deazapurine (2a) (1.107 g, 4 mmol) to give protected deazapurine 6a (1.09 g, 69%) as a pale

yellow oil which solidified upon standing at room temperature.
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M.p. 57°C. *H NMR (500 MHz, CDCls): -0.06 (s, 9H, CH3Si); 0.89 (m, 2H, OCH,CH,Si);
3.51 (m, 2H, OCH,CH,Si); 5.60 (s, 2H, NCH,0); 6.97 (dd, 1H, Js5 = 5.3 Hz, J43 = 3.6 Hz,
H-4-Sthienyl); 7.26 (dd, 1H, J34 = 3.6 Hz, J35 = 1.3 Hz, H-3-Sthienyl); 7.33 (dd, 1H, J54 =
5.3 Hz, Js3 = 1.3 Hz, H-5-Sthienyl); 7.41 (s, 1H, H-6); 8.65 (s, 1H, H-2). **C NMR (125.7
MHz, CDCls): -1.48 (CH3Si); 17.68 (OCH,CH,SIi); 67.03 (OCH,CH,Si); 73.26 (NCH,0);
108.87 (C-5); 116.09 (C-4a); 127.64 (CH-4-Sthienyl); 129.44 (CH-5-Sthienyl); 132.25 (CH-
6); 132.49 (CH-3-Sthienyl); 134.53 (C-2-Sthienyl); 151.65 (CH-2); 152.30 (C-7a); 152.66 (C-
4). IR (KBr): 3090, 3060, 2950, 2896, 1571, 1538, 1452, 1440, 1422, 1401, 1356, 1332, 1251,
1216, 1180, 1096, 979, 866, 836, 713, 689, 632. HRMS (ESI) calculated for
C16H210N3CIS,Si: 398.0578; found: 398.0579.

4-Methoxy-5-(phenylsulfanyl)-7-{([2-(trimethylsilyl)ethoxy]methyl}-7H-pyrrolo[2,3-
d]pyrimidine
(6-methoxy-7-(phenylsulfanyl)-9-{([2-(trimethylsilyl)ethoxy]methyl}-7-deazapurine) (5h)

OMe S/@

TNTENN,

AN

N 7a N7
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Protected deazapurine 5a (950 mg, 2.5 mmol, 1 equiv) was disolved in acetone (10 mL) and 1
M solution of MeONa in MeOH (5 mL, 2 equiv) was added. Reaction mixture was stirred at rt
overnight. Solvents were evaporated under reduced pressure and the mixture was then diluted
with water (25 mL) and EtOAc (25 mL). The layers were separated and the aqueous layer was
extracted two times with EtOAc (25 mL). The combined organic layers were dried over
sodium sulfate (Na,SO,), and concentrated under the reduced pressure to give product 5h

(1.01 g, 99%) was as a yellow oil which solidified upon standing at room temperature.

M.p. 286 °C. 'H NMR (500 MHz, CDCI5): -0.05 (s, 9H, CH3Si); 0.91 (m, 2H, OCH,CH,Si);
3.56 (m, 2H, OCH,CH,Si); 3.97 (s, 3H, CH30-4); 5.61 (s, 2H, NCH,0); 7.13 (m, 1H, H-p-
SPh); 7.19 — 7.24 (m, 4H, H-0,m-SPh); 7.33 (s, 1H, H-6); 8.48 (s, 1H, H-2). *C NMR (125.7
MHz, CDCly): -1.47 (CHsSi); 17.74 (OCH,CH,Si); 53.75 (CH30-4); 66.69 (OCH,CH,Si);

SI32



73.17 (NCH,0); 104.00 (C-5); 106.33 (C-4a); 125.72 (CH-p-SPh); 127.74 and 128.74 (CH-
m,0-SPh); 130.67 (CH-6); 138.19 (C-i-SPh); 152.11 (CH-2); 153.28 (C-7a); 163.65 (C-4). IR
(KBr): 3087, 3052, 2992, 2947, 2935, 2896, 1589, 1562, 1476, 1407, 1338, 1323, 1248, 1222,
1093, 863, 842, 743. HRMS (ESI) calculated for Ci9H»50,N3NaSSi: 410.1329; found:
410.1331.

4-Methoxy-5-[(thiophen-2-yl)sulfanyl]-7-{([2-(trimethylsilyl)ethoxy]methyl}-7H-
pyrrolo[2,3-d]pyrimidine
(6-methoxy-7-[(thiophen-2-yl)sulfanyl]-9-{([2-(trimethylsilyl)ethoxy]methyl}-7-
deazapurine) (6h)

S
OMe S/Q

TNTENEN,

AN
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Compound 6h was prepared as described for 5h from 6-methoxy-7-[(thiophen-2-yl)sulfanyl]-
9-{([2-(trimethylsilyl)ethoxy]methyl}-7-deazapurine (6a) (995 mg, 2.5 mmol) to give 6-
methoxy deazapurine 6h (930 mg, 95%) as a pale yellow oil which solidified upon standing at

room temperature.

M.p. 101 °C. *H NMR (500 MHz, CDCls): -0.07 (s, 9H, CH3Si); 0.88 (m, 2H, OCH,CH,Si);
3.50 (m, 2H, OCH,CH,Si); 4.15 (s, 3H, CH30); 5.54 (s, 2H, NCH,0); 6.96 (dd, 1H, Js5 =
5.3 Hz, J43 = 3.6 Hz, H-4-Sthienyl); 7.16 (s, 1H, H-6); 7.24 (dd, 1H, Js4 = 3.6 Hz, J35 = 1.3
Hz, H-3-Sthienyl); 7.31 (dd, 1H, Js 4 = 5.3 Hz, J5 3 = 1.3 Hz, H-5-Sthienyl); 8.46 (s, 1H, H-2).
3C NMR (125.7 MHz, CDCls): -1.48 (CH3Si); 17.70 (OCH,CH,Si); 53.70 (CH30); 66.60
(OCH,CH,Si); 73.06 (NCH,0); 105.45 (C-4a); 108.19 (C-5); 127.39 (CH-4-Sthienyl); 128.13
(CH-6); 129.26 (CH-5-Sthienyl); 132.73 (CH-3-Sthienyl); 135.02 (C-2-Sthienyl); 151.98
(CH-2); 152.87 (C-7a); 163.53 (C-4). IR (KBr):3087, 3004, 2953, 2890, 1589, 1562, 1479,
1410, 1341, 1326, 1248, 1224, 1174, 1096, 1078, 866, 833. HRMS (ESI) calculated for
C17H240,N3S,Si: 394.1074; found: 394.1074.
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4-Methoxy-5-(phenylsulfanyl)-7H-pyrrolo[2,3-d]pyrimidine
(6-methoxy-7-(phenylsulfanyl)-7-deazapurine) (1h)

OMe S/@

N7

AN

N 7a H7

Protected deazapurine 5h (774 mg, 2.0 mmol, 1 equiv) was disolved in trifluoroacetic acid (2
mL) and the reaction mixture was stirred at rt overnight. The mixture was then diluted with
NaHCO;3 (check pH=7!) and EtOAc (25 mL). The layers were separated and the aqueous
layer was extracted two times with EtOAc (25 mL). The combined organic layers were dried
over sodium sulfate (Na,SO,4), and concentrated under the reduced pressure to give white
solid. The solid was then diluted with aq. ammonia (25% [w/w], 15 mL) and stirred at rt
overnight to form white precipitate. The precipitate was filtered to give product 1h (460 mg,

90%) as a white powder.

M.p. 200 °C. *H NMR (600.1 MHz, DMSO-dg): 3.86 (s, 3H, CH30); 7.07 (m, 2H, H-0-SPh):;
7.10 (m, 1H, H-p-SPh); 7.23 (m, 2H, H-m-SPh); 7.71 (s, 1H, H-6); 8.41 (s, 1H, H-2); 12.54
(bs, 1H, NH). *C NMR (150.9 MHz, DMSO-dg): 53.57 (CH30); 99.54 (C-5); 105.71 (C-4a);
125.30 (CH-p-SPh); 126.20 (CH-0-SPh); 129.04 (CH-m-SPh); 131.31 (CH-6); 139.40 (C-i-
SPh); 151.51 (CH-2); 153.58 (C-7a); 162.90 (C-4). IR (KBr): 3096, 2974, 2941, 2896, 2851,
2821, 1598, 1583, 1485, 1434, 1398, 1335, 1326, 1093, 878, 737. HRMS (ESI) calculated for
C13H120N3S: 258.0696; found: 258.0696.

4-Methoxy-5-[(thiophen-2-yl)sulfanyl]-7H-pyrrolo[2,3-d]pyrimidine
(6-methoxy-7-[(thiophen-2-yl)sulfanyl]-7-deazapurine) (2h)

S
OMe S/Q

N~

AN

N 7a H7
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Compound 2h was prepared as described for 1h from 6-chloro-7-[(thiophen-2-yl)sulfanyl]-9-
{([2-(trimethylsilyl)ethoxy]methyl}-7-deazapurine (6h) (787 mg, 2.0 mmol) to give
deazapurine 2h (462 mg, 88%) as a white powder.

M.p. 167 °C. *H NMR (401 MHz, DMSO-dg): 4.03 (s, 3H, CH3O); 6.98 (dd, 1H, J45 = 5.3
Hz, J43 = 3.6 Hz, H-4-Sthienyl); 7.20 (dd, 1H, J34 = 3.6 Hz, J35 = 1.3 Hz, H-3-Sthienyl); 7.50
(dd, 1H, Js 4 = 5.3 Hz, J53 = 1.3 Hz, H-5-Sthienyl); 7.60 (s, 1H, H-6); 8.39 (s, 1H, H-2); 12.41
(bs, 1H, NH). *C NMR (100.8 MHz, DMSO-dg): 53.56 (CHsO); 104.10 (C-5); 104.91 (C-
4a); 127.84 (CH-4-Sthienyl); 129.25 (CH-6); 129.46 (CH-5-Sthienyl); 131.46 (CH-3-
Sthienyl); 136.58 (C-2-Sthienyl); 151.52 (CH-2); 153.07 (C-7a); 162.81 (C-4). IR
(KBr):3096, 2992, 2947, 2899, 2857, 2824, 1595, 1583, 1476, 1395, 1338, 1317, 1102, 713,
626. HRMS (ESI) calculated for C11 H10 O N3 S2: 264.0260; found: 264.0261.

General procedure for deprotection of 7-substituted nucleosides

A protected nucleoside 3b-3e or 4b-4e (1 equiv) was disolved in methanol and 1 M solution
of MeONa in MeOH (1.5 equiv) was added. Reaction mixture was stirred at rt overnight.
Solvent was evaporated under reduced pressure and crude products were purified using RP-
HPFC (0—100% of MeOH in H,0).

4-(Thiophen-2-yl)-5-(phenylsulfanyl)-7-g-p-ribofuranosyl)-pyrrolo[2,3-d]pyrimidine
(6-(thiophen-2-yl)-7-(phenylsulfanyl)-9-p-b-ribofuranosyl)-7-deazapurine) (7b)
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Deprotection of 3b (376 mg, 0.5 mmol) according to the general procedure afforded
compound 7b (164 mg, 75%) as yellow solid. Crystallization in MeOH/H,O gave yellow

foam.

M.p. 77 °C [a]p —49.3 (0.19). *H NMR (401.0 MHz, DMSO-de): 3.59 (dd, 1H, Jgem = 12.0 Hz,
Jsaq = 3.7 Hz, H-5%a); 3.69 (dd, 1H, Jgem = 12.0 Hz, Js44 = 3.7 Hz, H-5'b); 3.97 (q, 1H,
Jisa =345 =Jd43 = 3.7 Hz, H-4"); 4.15 (dd, 1H, J5-,- = 5.0 Hz, J5-,- = 3.6 Hz, H-3"); 4.46
(bt, 1H, J,-; = J,.3- = 5.4 Hz, H-2"); 5.06 — 5.64 (m, 3H, OH-2",3",5"); 6.33 (d, 1H, J;->-=5.8
Hz, H-1"); 6.93 (m, 2H, H-0-SPh); 7.04 (m, 1H, H-p-SPh); 7.08 (dd, 1H, J45 = 5.1 Hz, J43 =
3.8 Hz, H-4-thienyl); 7.16 (m, 2H, H-m-SPh); 7.71 (dd, 1H, Js4 = 5.1 Hz, Js3 = 1.1 Hz, H-5-
thienyl); 8.35 (dd, 1H, Js4 = 3.8 Hz, J35 = 1.1 Hz, H-3-thienyl); 8.41 (s, 1H, H-6); 8.84 (s, 1H,
H-2). *C NMR (100.8 MHz, DMSO-dg): 61.37 (CH,-5); 70.51 (CH-3"); 74.60 (CH-2");
85.56 (CH-4"); 87.26 (CH-1"); 100.37 (C-5); 114.66 (C-4a); 125.67 (CH-p-SPh); 125.83 (CH-
0-SPh); 128.20 (CH-4-thienyl); 129.27 (CH-m-SPh); 131.08 (CH-5-thienyl); 132.28 (CH-3-
thienyl); 136.12 (CH-6); 138.44 (C-i-SPh); 140.89 (C-2-thienyl); 151.22 (CH-2); 152.62 (C-
4); 153.50 (C-7a). IR (KBr): 3117, 3052, 2923, 2869, 1559, 1482, 1437, 1404, 1195, 1105,
1081, 1048, 1021, 737.. HRMS (ESI) calculated for Cy1H2004N3S,: 442.0890; found:
442.0890.

4-(Furan-2-yl)-5-(phenylsulfanyl)-7-p-D-ribofuranosyl)-pyrrolo[2,3-d]pyrimidine
(6-(furan-2-yl)-7-(phenylsulfanyl)-9-p-b-ribofuranosyl)-7-deazapurine) (7c)

Deprotection of 3c (552 mg, 0.75 mmol) according to the general procedure afforded
compound 7c (248 mg, 78%) as yellow solid. Crystallization in MeOH/H,O gave yellow

solid.
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M.p. 120 °C [a]p —39.3 (0.19). 'H NMR (500 MHz, DMSO-d): 3.59 (ddd, 1H, Jgem = 12.0
Hz, Jswon = 5.5 Hz, J54 = 3.7 Hz, H-5"a); 3.68 (ddd, 1H, Jgem = 12.0 Hz, J54,0n = 5.3 Hz,
Jspa=3.9Hz, H-5'b); 3.97 (q, 1H, 3y 50 = Jg 5= g 3-= 3.7 Hz, H-4"); 4.15 (td, 1H, J; - =
J; on=5.0Hz, J;-, = 3.6 Hz, H-3"); 4.46 (td, 1H, J,-; = J, on = 6.0 Hz, J,-3- = 5.0 Hz, H-2");
5.13 (t, 1H, Jon 5% = Jon,5» = 5.4 Hz, OH-5"); 5.22 (d, 1H, Jon ;- = 5.0 Hz, OH-3"); 5.50 (d,
1H, Joro- = 6.1 Hz, OH-2"); 6.32 (d, 1H, J; > = 5.8 Hz, H-1"); 6.59 (dd, 1H, Js3 = 3.5 Hz, J45
= 1.7 Hz, H-4-furyl); 7.01 (m, 2H, H-0-SPh); 7.05 (m, 1H, H-p-SPh); 7.18 (m, 2H, H-m-SPh);
7.42 (dd, 1H, J34 = 3.5 Hz, J35 = 0.9 Hz, H-3-furyl); 7.71 (dd, 1H, Js 4 = 1.7 Hz, J5 3 = 0.9 Hz,
H-5-furyl); 8.38 (s, 1H, H-6); 8.87 (s, 1H, H-2). **C NMR (125.7 MHz, DMSO-dg): 61.39
(CH2-5%); 70.54 (CH-3"); 74.54 (CH-2"); 85.55 (CH-4"); 87.09 (CH-1"); 100.90 (C-5); 112.43
(CH-4-furyl); 114.11 (C-4a); 115.27 (CH-3-furyl); 125.36 (CH-p-SPh); 125.76 (CH-0-SPh);
129.11 (CH-m-SPh); 135.98 (CH-6); 139.03 (C-i-SPh); 145.91 (CH-5-furyl); 148.09 (C-4);
150.63 (C-2-furyl); 151.41 (CH-2); 153.57 (C-7a). IR (KBr): 3294, 3135, 3117, 2947, 2920,
2902, 1580, 1556, 1482, 1440, 1326, 1204, 1108, 988, 734. HRMS (ESI) calculated for
Co1H2005N3S: 426.1118; found: 426.1118. Anal. calculated for C,;H19N3O5S-0.75H,0: C,
57.46; H, 4.71; N, 9.57; S, 7.3; found: C, 57.77; H, 4.56; N, 9.21; S, 7.17.

4-Methyl-5-(phenylsulfanyl)-7-p-D-ribofuranosyl)-pyrrolo[2,3-d]pyrimidine
(6-methyl-7-(phenylsulfanyl)-9-p-b-ribofuranosyl)-7-deazapurine) (7d)

OH OH

Deprotection of 3d (274 mg, 0.4 mmol) according to the general procedure afforded

compound 7d (130 mg, 87%) as white solid. Crystallization in MeOH/H,0 gave white solid.
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M.p. 182 °C [a]p —54.5 (0.21). *H NMR (600.1 MHz, DMSO-dg): 2.60 (s, 3H, CH3-4); 3.58
(ddd, 1H, Jgem = 11.9 Hz, J5+40n = 5.5 Hz, J5:44- = 3.7 Hz, H-5"a); 3.67 (ddd, 1H, Jgem = 11.9
Hz, Jspon =5.2 Hz, J544 = 3.9 Hz, H-5'b); 3.95 (q, 1H, J4 5% = Jys7 55 = Jg3- = 3.7 Hz, H-4"),
414 (td, 1H, J;-, = J3.0on = 4.9 Hz, J;-, = 3.4 Hz, H-3"); 4.45 (td, 1H, J,-; = J,.on = 6.0 Hz,
J,3-=5.0 Hz, H-2); 5.11 (t, 1H, Jou s« = Joms» = 5.4 Hz, OH-5"); 5.20 (d, 1H, Jou; = 4.9
Hz, OH-3"); 5.45 (d, 1H, Jou - = 6.1 Hz, OH-2"); 6.25 (d, 1H, J;-,- = 5.9 Hz, H-1"; 7.07 (m,
2H, H-0-SPh); 7.15 (m, 1H, H-p-SPh); 7.28 (m, 2H, H-m-SPh); 8.27 (s, 1H, H-6); 8.73 (s, 1H,
H-2). *C NMR (150.9 MHz, DMSO-dg): 20.81 (CH3-4); 61.46 (CH2-5"); 70.56 (CH-3");
74.44 (CH-2"); 85.53 (CH-4"); 87.10 (CH-1"); 100.54 (C-5); 117.80 (C-4a); 125.58 (CH-o-
SPh); 125.69 (CH-p-SPh); 129.15 (CH-m-SPh); 134.14 (CH-6); 138.79 (C-i-SPh); 151.62 (C-
7a); 151.79 (CH-2); 159.62 (C-4). IR (KBr): 3455, 3422, 3225, 3072, 2953, 2914, 2881,
2839, 1580, 1568, 1470, 1428, 1338, 1213, 1054, 1042, 740, 629. HRMS (ESI) calculated for
C1sH2004N3S: 374.1169; found: 374.1170. Anal. calculated for CisH19N304S:0.3 H,0O: C,
57.07; H, 5.21; N, 11.09; S, 8.46; found: C, 57.12; H, 5.16; N, 10.92; S, 8.29.

4-(N,N-Dimethylamino)-5-(phenylsulfanyl)-7-B-b-ribofuranosyl)-pyrrolo[2,3-
d]pyrimidine
(6-(N,N-Dimethylamino)-7-(phenylsulfanyl)-9-B-D-ribofuranosyl)-7-deazapurine) (7e)

OH OH

Deprotection of 3e (535 mg, 0.75 mmol) according to the general procedure afforded

compound 7e (302 mg, 87%) as white solid. Crystallization in MeOH/H,0 gave white solid.

M.p. 112 °C [a]p —44.4 (0.18). *H NMR (600.1 MHz, DMSO-dg): 3.12 (s, 6H, (CH3),N); 3.55
(ddd, 1H, Jgem = 12.0 Hz, Js540n = 5.7 Hz, Jss = 3.7 Hz, H-5a); 3.65 (ddd, 1H, Jgem = 12.0
Hz, Jss0m = 4.9 Hz, Js.4- = 3.7 Hz, H-5'b); 3.92 (q, 1H, Jy-50 = Js5% = Jg-3- = 3.6 Hz, H-4");
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4.10 (m, 1H, H-3"; 4.41 (m, 1H, H-2"); 5.13 — 5.17 (m, 2H, OH-3",5"); 5.39 (m, 1H, OH-2");
6.18 (d, 1H, J;-»- = 5.9 Hz, H-1; 7.03 (m, 2H, H-0-SPh); 7.12 (m, 1H, H-p-SPh); 7.26 (m,
2H, H-m-SPh); 8.01 (s, 1H, H-6); 8.25 (s, 1H, H-2). *C NMR (150.9 MHz, DMSO-ds): 41.26
((CH3)2N); 61.51 (CH2-5"); 70.53 (CH-3"); 74.30 (CH-2"); 85.32 (CH-4"); 87.33 (CH-1");
99.61 (C-5); 104.95 (C-4a); 125.31 (CH-0-SPh); 125.45 (CH-p-SPh); 129.32 (CH-m-SPh);
131.82 (CH-6); 139.39 (C-i-SPh); 150.78 (CH-2); 152.83 (C-7a); 159.39 (C-4).

IR (KBr): 3515, 3407, 3192, 3114, 3052, 2941, 2902, 2863, 1571, 1547, 1491, 1416, 1296,
1096, 1057, 1030,740. HRMS (ESI) calculated for C1gH2304N,S: 403.1435; found: 403.1436.
Anal. calculated for C1oH2N4O4S-1.15H,0: C, 53.93; H, 5.79; N, 13.24; S, 7.58; found: C,
54.14; H, 5.72; N, 13.03; S, 7.48.

4-Methoxy-5-(phenylsulfanyl)-7-g-D-ribofuranosyl)-pyrrolo[2,3-d]pyrimidine
(6-methoxy-7-(phenylsulfanyl)-9-g-D-ribofuranosyl)-7-deazapurine) (7h)

OH OH

Deprotection and methoxylation of 3a (706 mg, 1 mmol) according to the general procedure
(4 equiv of NaOMe were used) afforded compound 7h (290 mg, 75%) as white solid.
Crystallization in MeOH/H,0O gave white solid.

M.p. 162 °C [a]p —55.1 (0.18). *H NMR (600.1 MHz, DMSO-ds): 3.56 (ddd, 1H, Jgem = 12.0
Hz, Jsaon = 5.7 Hz, Js44 = 3.8 Hz, H-5"a); 3.65 (ddd, 1H, Jgem = 12.0 Hz, Js0n = 5.2 Hz,
54 = 3.9 Hz, H-5'b); 3.87 (s, 3H, CHs0-4); 3.93 (q, 1H, Js-5% = Jy-55 = J4-3- = 3.7 Hz, H-
4°); 4.11 (td, 1H, J5-»- = J3-on = 4.9 Hz, J;-4- = 3.4 Hz, H-3); 4.42 (m, 1H, H-2); 5.10 (t, 1H,
Jonsa = Jomss = 5.4 Hz, OH-5); 5.18 (d, 1H, Jons- = 4.8 Hz, OH-3"); 5.42 (d, 1H, Jon» =
6.0 Hz, OH-2"); 6.18 (d, 1H, J; > = 6.0 Hz, H-1'); 7.11 (m, 2H, H-0-SPh); 7.13 (m, 1H, H-p-
SPh); 7.26 (m, 2H, H-m-SPh); 8.04 (s, 1H, H-6); 8.48 (s, 1H, H-2). *C NMR (150.9 MHz,
DMSO-dg): 53.83 (CH30-4); 61.52 (CH»-5"); 70.59 (CH-3"); 74.44 (CH-2); 85.53 (CH-4");
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87.40 (CH-1"); 101.02 (C-5); 106.28 (C-4a); 125.61 (CH-p-SPh); 126.51 (CH-0-SPh); 129.14
(CH-m-SPh); 131.09 (CH-6); 138.61 (C-i-SPh); 151.73 (CH-2); 152.96 (C-7a); 162.97 (C-4).
IR (KBr): 3225, 3150, 3058, 3016, 3001, 2941, 2908, 2869, 2848, 1589, 1556, 1479, 1449,
1419, 1344, 1299, 1072, 1051, 737. HRMS (ESI) calculated for CigH200sN3S: 390.1118;
found: 390.1119.

4-(Thiophen-2-yl)-5-[(thiophen-2-yl)sulfanyl]-7-B-D-ribofuranosyl)-pyrrolo[2,3-
d]pyrimidine
(6-(thiophen-2-yl)-7-[(thiophen-2-yl)sulfanyl]-9-g-D-ribofuranosyl)-7-deazapurine) (8b)

Deprotection of 4b (462 mg, 0.65 mmol) according to the general procedure afforded

compound 8b (171 mg, 59%) as yellowish solid.

M.p. 165 °C [o]p —31.2 (0.19). *H NMR (401.0 MHz, DMSO-dg): 3.60 (dd, 1H, Jgem = 12.0
Hz, Js.,+ = 3.8 Hz, H-5"a); 3.70 (dd, 1H, Jgem = 12.0 Hz, J5+ 4 = 3.8 Hz, H-5'b); 3.97 (q, 1H,
Josa =345 =343 =3.7Hz, H-4"); 4.15 (dd, 1H, J;-, = 5.0 Hz, J;-, = 3.6 Hz, H-3); 4.43
(bt, 1H, J,-; = J>-3- = 5.4 Hz, H-2"); 4.96 — 5.66 (m, 3H, OH-2",3",5"); 6.28 (d, 1H, J;,-=5.7
Hz, H-1%; 6.79 (dd, 1H, J34 = 3.6 Hz, J35 = 1.3 Hz, H-3-Sthienyl); 6.85 (dd, 1H, J45 = 5.3 Hz,
Jas = 3.6 Hz, H-4-Sthienyl); 7.30 (dd, 1H, J45 = 5.1 Hz, J45 = 3.7 Hz, H-4-thienyl); 7.41 (dd,
1H, Js4 = 5.3 Hz, J5 3 = 1.3 Hz, H-5-Sthienyl); 7.86 (dd, 1H, Js4 = 5.1 Hz, Js3 = 1.1 Hz, H-5-
thienyl); 8.38 (s, 1H, H-6); 8.40 (dd, 1H, J34 = 3.7 Hz, J35 = 1.1 Hz, H-3-thienyl); 8.82 (s, 1H,
H-2). 3C NMR (100.8 MHz, DMSO-dg): 61.41 (CH,-5"); 70.51 (CH-3"); 74.56 (CH-2");
85.57 (CH-4"); 87.29 (CH-1"); 104.92 (C-5); 113.99 (C-4a); 127.83 (CH-4-Sthienyl); 128.31
(CH-4-thienyl); 129.54 (CH-5-Sthienyl); 130.56 (CH-3-Sthienyl); 131.15 (CH-5-thienyl);
132.91 (CH-3-thienyl); 134.53 (CH-6); 136.03 (C-2-Sthienyl); 140.81 (C-2-thienyl); 151.21
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(CH-2); 152.52 (C-4); 152.94 (C-7a). IR (KBr): 3291, 3111, 2932, 2869, 1556, 1443, 1401,
1192, 1099, 1075, 1045, 803, 716, 629. HRMS (ESI) calculated for C19H15804N3S3: 448.0454;
found: 448.0453.

4-(Furan-2-yl)-5-[(thiophen-2-yl)sulfanyl]-7-B-D-ribofuranosyl)-pyrrolo[2,3-
d]pyrimidine
(6-(furan-2-yl)-7-[(thiophen-2-yl)sulfanyl]-9-p-D-ribofuranosyl)-7-deazapurine) (8c)

OH OH

Deprotection of 4c (260 mg, 0.35 mmol) according to the general procedure afforded
compound 8c (85 mg, 57%) as yellow solid.

M.p. 172 °C [a]p —41.7 (0.21). '"H NMR (401.0 MHz, DMSO-ds): 3.56 (dd, 1H, Jgem = 11.9
Hz, Js44 = 3.8 Hz, H-5"a); 3.66 (dd, 1H, Jgem = 11.9 Hz, Js54 4 = 3.8 Hz, H-5'b); 3.95 (q, 1H,
Josa =345 =343 =3.7Hz, H-4"); 4.11 (dd, 1H, J;-,- = 5.0 Hz, J;-, = 3.6 Hz, H-3); 4.39
(bt, 1H, J,; = J>- 3= 5.4 Hz, H-2"); 4.96 — 5.67 (m, 3H, OH-2",3",5"); 6.25 (d, 1H, J;, ,-=5.8
Hz, H-1Y); 6.78 (dd, 1H, J43 = 3.5 Hz, J45 = 1.8 Hz, H-4-furyl); 6.93 (dd, 1H, J45 = 5.3 Hz,
Ja3 = 3.6 Hz, H-4-Sthienyl); 7.02 (dd, 1H, J34 = 3.6 Hz, J35 = 1.3 Hz, H-3-Sthienyl); 7.48
(dd, 1H, Js4 = 5.3 Hz, Js 3 = 1.3 Hz, H-5-Sthienyl); 7.50 (dd, 1H, J34 = 3.5 Hz, J35 = 0.9 Hz,
H-3-furyl); 8.05 (dd, 1H, Js4 = 1.8 Hz, Js3 = 0.9 Hz, H-5-furyl); 8.17 (s, 1H, H-6); 8.83 (s,
1H, H-2). *C NMR (100.8 MHz, DMSO-dg): 61.44 (CH,-5"); 70.55 (CH-3"); 74.51 (CH-2");
85.52 (CH-4"); 87.16 (CH-1"); 106.19 (C-5); 112.74 (CH-4-furyl); 113.10 (C-4a); 115.42
(CH-3-furyl); 127.95 (CH-4-Sthienyl); 129.71 (CH-5-Sthienyl); 131.25 (CH-3-Sthienyl);
133.07 (CH-6); 135.74 (C-2-Sthienyl); 146.18 (CH-5-furyl); 147.87 (C-4); 150.87 (C-2-
furyl); 151.33 (CH-2); 152.96 (C-7a). IR (KBr): 3252, 3162, 3138, 2944, 2914, 2872, 1586,
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1562, 1532, 1461, 1338, 1198, 1096, 1054, 1024, 979, 812, 752, 704. HRMS (ESI) calculated
for C19H1705N3N8.82: 4540502, found: 454.0502.

4-Methyl-5-[(thiophen-2-yl)sulfanyl]-7-B-D-ribofuranosyl)-pyrrolo[2,3-d]pyrimidine
(6-methyl-7-[(thiophen-2-yl)sulfanyl]-9-B-D-ribofuranosyl)-7-deazapurine) (8d)

OH OH

Deprotection of 4d (415 mg, 0.6 mmol) according to the general procedure afforded
compound 8d (146 mg, 64%) as white solid.

M.p. 140 °C [¢]p —53.0 (0.22). *H NMR (401.0 MHz, DMSO-dg): 2.83 (s, 3H, CH3); 3.57 (dd,
1H, Jgem = 11.9 Hz, J5 4 = 3.8 Hz, H-5"a); 3.68 (dd, 1H, Jgem = 11.9 Hz, J54, = 3.9 Hz, H-
5'b); 3.94 (q, 1H, Jy 54 =455 =343 =3.7Hz, H-4"); 4.12 (dd, 1H, J;- - =5.1 Hz, J;-, = 3.5
Hz, H-3"; 4.41 (dd, 1H, J,.;-= 5.9 Hz, J, ;- = 5.1 Hz, H-2"); 5.00 — 5.55 (m, 3H, OH-2",3",5");
6.20 (d, 1H, J;,- = 5.9 Hz, H-1"); 7.00 (dd, 1H, Js5 = 5.3 Hz, J453 = 3.6 Hz, H-4-Sthienyl);
7.16 (dd, 1H, J34 = 3.6 Hz, J35 = 1.3 Hz, H-3-Sthienyl); 7.51 (dd, 1H, Js, = 5.3 Hz, J55 = 1.3
Hz, H-5-Sthienyl); 8.27 (s, 1H, H-6); 8.71 (s, 1H, H-2). *C NMR (100.8 MHz, DMSO-de):
21.60 (CHgs); 61.50 (CH2-5%); 70.55 (CH-3"); 74.45 (CH-2"); 85.54 (CH-4"); 87.18 (CH-1");
104.53 (C-5); 117.14 (C-4a); 128.20 (CH-4-Sthienyl); 128.85 (CH-5-Sthienyl); 129.50 (CH-
3-Sthienyl); 133.11 (CH-6); 137.12 (C-2-Sthienyl); 151.10 (C-7a); 151.76 (CH-2); 159.90 (C-
4). IR (KBr): 3425, 3282, 3108, 2950, 2932, 2881, 2842, 1583, 1562, 1416, 1407, 1338, 1219,
1207, 1117, 1096, 1057, 1039, 976, 848, 710, 695, 626. HRMS (ESI) calculated for
C16H1704N3NaS;: 402.0553; found: 402.0553.
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4-(N,N-Dimethylamino)-5-[(thiophen-2-yl)sulfanyl]-7-p-D-ribofuranosyl)-pyrrolo[2,3-
d]pyrimidine
(6-(N,N-Dimethylamino)-7-[(thiophen-2-yl)sulfanyl]-9-p-D-ribofuranosyl)-7-

deazapurine) (8e)

OH OH

Deprotection of 4e (540 mg, 0.75 mmol) according to the general procedure afforded

compound 8e (197 mg, 65%) as white solid.

M.p. 199 °C [a]p —41.8 (0.19). 'H NMR (401.0 MHz, DMSO-ds): 3.24 (s, 6H, (CH3):N); 3.55
(dd, 1H, Jgem = 11.9 Hz, J5+,4-= 3.7 Hz, H-5"a); 3.65 (dd, 1H, Jgem = 11.9 Hz, J54 4 = 3.7 Hz,
H-5'b); 3.91 (q, 1H, J47 54 = 475 = J473- = 3.7 Hz, H-4"); 4.09 (dd, 1H, J;-,  =5.1 Hz, J; 4 =
3.6 Hz, H-3); 4.36 (dd, 1H, J,-;- = 5.8 Hz, J,-3- = 5.1 Hz, H-2"); 5.00 — 5.51 (m, 3H, OH-
2°,3,5"); 6.11 (d, 1H, J;-»- = 5.8 Hz, H-1"; 6.97 (dd, 1H, J45 = 5.3 Hz, J;3 = 3.6 Hz, H-4-
Sthienyl); 7.10 (dd, 1H, J34 = 3.6 Hz, J35 = 1.3 Hz, H-3-Sthienyl); 7.48 (dd, 1H, Js 4 = 5.3 Hz,
Js3 = 1.3 Hz, H-5-Sthienyl); 8.23 (s, 1H, H-6); 8.30 (s, 1H, H-2). *C NMR (100.8 MHz,
DMSO-ds): 41.54 ((CH3)2N); 61.57 (CH,-5); 70.54 (CH-3"); 74.32 (CH-2"); 85.33 (CH-4");
87.44 (CH-1"); 104.37 and 104.47 (C-4a,5); 128.05 (CH-4-Sthienyl); 128.93 (CH-5-Sthienyl);
129.82 (CH-3-Sthienyl); 130.12 (CH-6); 137.39 (C-2-Sthienyl); 150.76 (CH-2); 152.35 (C-
7a); 159.53 (C-4). IR (KBr):3494, 3282, 3222, 3117, 2941, 2887, 1577, 1538, 1497, 1437,
1419, 1404, 1299, 1219, 1135, 1030, 698. HRMS (ESI) calculated for C;7H2104N4S;:
409.0999; found: 409.1002.
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4-Methoxy-5-[(thiophen-2-yl)sulfanyl]-7-B-D-ribofuranosyl)-pyrrolo[2,3-d]pyrimidine
(6-methoxy-7-[(thiophen-2-yl)sulfanyl]-9-B-D-ribofuranosyl)-7-deazapurine) (8h)

OH OH

Deprotection and methoxylation of 4a (712 mg, 1 mmol) according to the general procedure
(4 equiv of NaOMe were used) afforded compound 8h (305 mg, 77%) as white solid.

M.p. 194 °C [a]p —51.1 (0.17). '"H NMR (401.0 MHz, DMSO-ds): 3.55 (dd, 1H, Jgem = 11.9
Hz, J544 = 3.8 Hz, H-5"a); 3.64 (dd, 1H, Jgem = 11.9 Hz, J54,4- = 3.8 Hz, H-5'b); 3.91 (q, 1H,
Jisa=d45 = 43 = 3.6 Hz, H-4); 4.06 (s, 3H, CH30); 4.09 (dd, 1H, J;-,- = 5.1 Hz, J; 4 =
3.4 Hz, H-3"); 4.37 (dd, 1H, J,-;- = 6.1 Hz, J, 3 = 5.1 Hz, H-2); 4.98 — 5.52 (m, 3H, OH-
2'3°,5"); 6.12 (d, 1H, J;-»- = 6.1 Hz, H-1'); 7.00 (dd, 1H, Js5 = 5.3 Hz, J43 = 3.6 Hz, H-4-
Sthienyl); 7.24 (dd, 1H, Js4 = 3.6 Hz, J35 = 1.3 Hz, H-3-Sthienyl); 7.55 (dd, 1H, Js4 = 5.3 Hz,
Js3 = 1.3 Hz, H-5-Sthienyl); 7.93 (s, 1H, H-6); 8.45 (s, 1H, H-2). *C NMR (100.8 MHz,
DMSO-dg): 53.83 (CH30); 61.55 (CH2-5"); 70.60 (CH-3"); 74.36 (CH-2"); 85.54 (CH-4");
87.39 (CH-1"); 105.39 and 105.53 (C-4a,5); 127.93 (CH-4-Sthienyl); 129.13 (CH-6); 129.96
(CH-5-Sthienyl); 132.18 (CH-3-Sthienyl); 135.41 (C-2-Sthienyl); 151.73 (CH-2); 152.47 (C-
7a); 162.89 (C-4). IR (KBr): 3512, 3285, 3025, 2992, 2935, 2920, 2869, 1589, 1556, 1482,
1443, 1407, 1338, 1326, 1302, 1138, 1081, 1036, 704. HRMS (ESI) calculated for
C16H1505N5S,: 396.0682; found: 396.0682.

References:
1. Klecka, M.; Pohl, R.; Klepetaiova, B; Hocek, M. Org. Biomol. Chem. 2013, 11, 5189-5193.
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13 12 1 10 9 8 T 6 5 4 3 ppm
}Sf rgj F‘H @ rgjérsﬁe @
- P <l ol I<lail=leil |+
888R8 8B 58  RYN s ugrooym
35852 g8 ggg g ] Sea5aa3 KLEGKA IK-659-I
Y T T APT in dmso-D6
Wi TV g
PR e
NAME  KLECKA IK-650-1
EXPNO 2
PROCNO 1
Dale_ 20131121
Time 4
INSTRUM - spect
PROBHD_5 mm GPTCI 1H-
PULPROG
SOLVENT DMSO
| NS 2048
| | | S 4
SWH 6057 601 He
| ’ FIDRES __0.550107 He
‘ AQ 150 sec
RG 18400
ow 13.867 usec
DE 650 usec.
TE 208.0K
CNST2  150.0000000
T CNST11 _ 1.0000000
g P sec
D2 0.00625000 sec
00 1
P Y < pe——
NUGT 13C
131 12.00 usec
P2 2400 usec
PL1 ~i.40d8
PLIW 10748842621 W
SFO1  150.0178988 Mz
P XY I S——
POPRG2 waltz 16
NUGZ 1
PCPD2 80.00 usec
7008
PL12 250008
PLZW 681614637 W
PLIZW 0.1
SFO2 600.1324005 MHz
st 131072
SF 1
WDW EM
SSB 0
i) 100 He
GB 0
FC 140
48855
T T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0  ppm

S149



12.64

—866

260
2.50
2.50
2,50

-3

—3.37

KLECKA IK-651-1
1H NMR in DMSO-dé
05-12-13 RA

S
SWHE
FIDRES 0.136704
aQ 3.6576579
RG 10.1
CH oW 71.400
3 S I 258
4 D1 1.00000000
3 ~ s i CHANNEL f. g
—m—mmmm= CHANNEL f1 =m=m
N | \ NUC1 18
6 p1
ls e
*ONTN
! H
s58
1B
1d E
vC
|
| [
I
J | Jl
T
T T T T T T T T T T T
13 11 10 8 7 6 5 4 2 1 ppm 48912
- | —‘ od| | o <3 |
~
2 38 333 ¢ 2 8852358 8 KLECKA IK-651-1
8 &b & & dda  Z £ §933883 & n =
VLTIV V2 B
I NAME  KLECKA IK-851-1
| EXPNO 2
N PROC 1
] | | Date_ 20131206
Time 13.46
INSTRUM ot
PROBHD_§ mm GPBBO 88~
;gu'ﬁoc
SOLVENT ~ ~ DMSO
Ne 189
d SWH__ 30030.000 Hz
FIDRES 045802
AQ 10912410 sec
8192
bow 16.650 usec
DE 550 usec
TE 208.0K
CNST2  150.0000000
CNST11 _ 10000000
00000000 sec
D2 0.00625000 sec
TDO 1
P« Y T pa——
NUGT 130
P1 1000 usec
P2 20,00 usec
PL1 355 8
PLIW 2994771957 W
SFO1  125.7250087 Mz
—— - CHANNEL {2 -
CPOPRG2  walz16
3 29 Besb2 80.00 usec
& 8% e T )
T v PLZW 1554000846
\/ e
si 1310;
SF 1257125671 MHz
Wow EM
SSB 0
i) 300H
GB []
FC 1.00
T T T T T T T T T
1295 129.0 1285 1280 1275 127.0 1265 126.0 ppm
48912
T T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

SI50



2 & BEEEUETE 3 28
g 3 B%%azgss 3% 829 LR 1 MG
| \"\\ | | 28-11-13 RA
KLECKA_IK-656-1
PROCNO 1
e 20131128
15.11
spect
mm CPEBO BE-
|
1e
|
|
|
|
I " \
£ e L .
T T T T T T T T T T
13 12 1 10 9 8 7 4 3 2 1 ppm 48854
M PP
i A A &R 48 A
i 88 3 cage E JZBaR83s KLECKA IK-656-1
g g9 ¢ =888 : 2 ttbtag —656-
& 6@ £ poad s 3 T9388388 APT in dmso-D6
YT &
NAME KLECKAZIK-GSSJ
! I FRocto %
Dale. 20131121
| | | Time 1.
INSTRUM ?CI
PROBHD 5mm CPTCI 1H-
PULPROG
1D 65t
SOLVENT DMSO
NS 2048
DS
SWH 57.691
FIDRES 0.550197 Hz
Y T T AQ 9088150 sec
RG 16400
ow 13.867 usec
DE 6.50 usec
TE 208.0 K
NST2 180.0000000
CNST11 1.0000000
1 2.00000000 sec
D20 0,0062‘5000 =c
o s e CHANNEL 1 = e e
NUC1 13C
P1 12.00 usec
P2 24.00 usec.
PLY ~1.40 dB
PLIW 10748842621 W
SFO1 150.9178988 MHz
e e 2 CHANNEL £2 = e e
CPDPRG2 waltz16
Nuc2 1H
PCPD2 80.00 usec
PL2 7.00 38
PL12 25.00d8
PL2ZW 6.81614637T W
PL12W 0.10802864
SFO2 600.1324005 MHz
= 131072
SF 150.90z
wow EM
SSB 0
LB 1.00Hz
GB [
PC 1.40
48854
T T T I T T T T T T T T E T T
160 150 140 130 120 110 100 90 80 50 40 30 20 10 0 ppm

SI51



1219

8.19
755
728
726
726
7.25
7.25
714
714
713
AL
7.10
-7.09
7.08
7.08
6.48
6.47
—3x
291
290
251
2.50
250
250
249

NAME  Klecka_IK-674-1
EXPNO 1

[ PROCNO 1
/ Date_ 20140122
. / ( Time 1024
_/- I ‘ | INSTRUM Spect
J PROBHD 5 mm PABBO BB-
PULPROG 2930
i) 49998
SOLVENT DMSO
NS 32
DS 0
SWH 6996.269 Hz
FIDRES _ 0.139931Hz
1 A S sec
| RG
| DW 71467 usec
DE 20.00 usec
TE
D1 0.00000000 sec
TDO 1
|
PL1 -2.00 dB
PLIW  31.84857368 W
SFO1  499.5429990 MHz
s 131072
SF 499.8400038 MHz
wDw no
$S8 0
| LB 0.00 Hz
GB 0
PC 40.00
|
LS
120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 ppm
i ) Iy ) AN
S AR # 8
S| <l eile! I= B
8 58 S 238% & & = 98LELBH] o
2 o as I~ 5 o 5R86
5 88 g 8188 € s 2 gyysessssa §  Medadcon
| \ APT inDMSO
| 1 A || | TN | zonuls
AR R TR TR
NAME  Klecka_IK-674-1
EXPNO 2
PROCNO 1
Date_ 20140122
Time 1045
INSTRUM spect
;ROBHODG!" mm PABBO BB-
ULPR( jmod
TD 6553é
DMSO
NS o2
Ds 4
SWH '61.¢ Hz
FIDRES 0.454131 Hz.
AQ 1.1010548 sec
RG 050
ow 16.800 usec
DE 6.00
| | TE 300.0K
| CNST2  145.0000000
E ST s
D20 O.Cl)ﬁimﬁﬁsec
FRTTI JRTeT —=m—c= CHANNEL f1 ===mm===
WA Mo A NuoT e
P1 8.00 usec
P2 16.00 usec
PL1 -0.30 dB
PLIW 104.95085626 W
SFO1 1256074365 MHz
======== CHANNEL f2 =:
CPDPRG2 waltz18
NUC2 1H
PCPD2 80.00 usec
PL2 -200d8
' PLI2 14.71dB
31.84857368 W
| PLIZW  0.67833438 W
SFO2 4008410004 MHz
=l 131072
SF 125.6840045 MHz
EM
SSB 0
B 200Hz
GB []
PC 050
T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 ppm

S152



3 £223IIGIIBLRRRBIRRRQIILRRE 8 5RRRL
- BOBBOBNNNRNNENNNNNNGG6666G66 o« L Klecka IK695-1
e~ NN | N\ 1H NMR in DMSO
26.03-141S

NAME  Klecka_IK695-1
EXPNO 1

PROCNO 1
Date_ 20140326
Time 17.20
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2g30
D 56020
SOLVENT DMSO
NS 32

Ds 0

SWH 7002.801 Hz
FIDRES 0.125005 Hz
AQ 3.9999495 sec
RG 512

bW 71.400 usec
DE 6.00 usec
TE .

D1 1.00000000 sec
TDO 1

CHANNEL f1 =
1H

11.70 usec

PL1 -4.00 dB

PLIW 21.45254898 W
SFO1 499.9533997 MHz

s 131072
SF 499.0499986 MHz
wow no
S5B 0
i) 0.00Hz
GB [)
! PC 1.00

13 12 i i 10 9 8 7 6 5 4 3 ppm

gze c ecepssce P 2 =
B35 i GEISRRER g 8 RE2BBBRABR Klecka IKEY5-I
oo X PaaaNNAN = g 2999333333 APTInDMSO
\ \/ | \ \\\\/// | | W 26-03-14 LS
Foro ot Ree
NAME  Klecka_IKBE5-
EXPNO 2
PROCNO 1
Date_ 20140326
Time_ 18.15
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG jmod
T 85t
SOLVENT DMSO
NS
DS 4
30030.020 Hz
FIDRES 0.458222 Hz.
AQ 1.0012410 sec
RG 8182
ow 16.650 usec
DE 8. 50‘ I:(s«:
CNST2 180.0000000
CNST11 1.0000000
D1 2.00000000 sec
D20 0.00625000 sec
TDO 1
======== CHANNEL f{ =======
NUC1 13C
P1 6.30 usec
1 P2 1260 usec
| | PL1 -200d8
I | PLIW  107.48803738 W
SFO1 125.7250087 MHz
L ======== CHANNEL f2 =======
CPDPRG2 waltz16
ol " e " bl It peroren " ol » ™
R oA Y A . PR abbousec
PL2 -3.70dB
PLI12 11.50
020685:
PL 060451407 W
SFO2 90.0510008 Mz
St 131072
SF 125.7125635 MHz
wow EM
SSB 0
LB 200 Hz
G8 0
PC 1.00
T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40  ppm

SI53



12.70

Klecka_IK697-1
1H NMR in DMSO
10-04-14LS

NAME  Klecka_IK697-1
X 1

EXPNO
PROCNO 1
Date_ 20140410
| Time 15.30
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG " 2930
! SOLVENT ~ DMSO
NS 32
DS 0
SWH 7002.801 Hz
FIDRES 0.100003 Hz
AQ 4.9999776 sec
RG 3225
DW 71.400 usec
DE 6.00 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =:
! P1 11.70 usec
| PL1 -4.00 dB
PLIW  21.45254898 W
SFO1  499.9534497 MHz
S| 131072
I SF 499.9499991 MHz
wDw no
SS 0
8 0.00 Hz
GB 0
PC 1.00
' |
N e | el
T T T T T T T T T T T
13 12 1 10 9 8 7 4 5 2 ppm
o 4 B H e
3 2 aS| | [|38l8
2 = sl 12 121212
L& 38 5 8538 8883 2 Q08852358
] ~ Tan : C88BRBG
855 5% 8 888k TEE ® 99833333 Klecka_IK697-|
\ ) ] 1\ | S APT in DMSO
‘ | [/ \ 10-04-14 LS

ERCRRAE AN AR R AR T

NAME  Klecka_IKBS7-I
EXPNO 2
PROCNO 1
Date_ 20140410
Time, 7.
INSTRUM

spect

PROBHD_5 mm BBO 88-1H
PULPROG jmod
™
S0l DMSO
NS 1762
oS
SWH 30.020 Hz
FIDRES 0458222
AQ 0812410 sec
RG 768
ow 18.650 usec
DE 650 usec
TE 268.1K

NST2 1450000000
CNST11 _1.0000000

1 sec

== CHANNEL f1 =======

NUC1 13C

P1 £.30 usec

P2 1260 usee

PL1 200

PLIW  107.48803738 W

SFO1  126.7250887 MHz

======== CHANNEL 2

CPDPRG2  waltz18

NUC2 1H

FCPD2 90.00 usec

PL2 3708

PLI2 .
2002068520 W

PLY. 0.60451497 W

SFOZ 4999519908 MKz

st 131072

SF. 1257125638 M-z

wo! EM

SSB 0

LB 1.00Hz

GB 0

FC 1.00

T T
160 150

1
140

1
130

T
120

T
110

T
100

1
90

80

70 60 50 40

ppm

SI54



8 3 IEEQEONNNRRRELE 558882
o © NERENRNRNNO66660 NN N N
RSN \\g
|
N !
1 |
|
|
) I b
|\ 1 A L L |
T T T T T T T T T T T T T T T T T T T T
125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 ppm
2 4 B BEe )
I3 2 2 B &= g
2 3 I O P e @
~r- o o
E33 P RPB8LRAGR
888 g gggesgeay
|

—15923
15174
151.72

=

—13822
—13334

25
\

—116.39

—2154

Klecka_IK700-1
1H NMR in DMSO
10-04-14 LS
NAME  Klecka_IK700-
EXPNO 1
PROCNO 1
Date_ 20140410
Time 17.46
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2g30
0026
SOLVENT DMSO
NS 32
Ds 0
SWH 7002.801 Hz
FIDRES 0.100003 Hz
AQ 4.9999776 sec
RG 3225
bW 71.400 usec
DE 6.00 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =:
11.70 usec
-4.00 dB
21.45254898 W
SFO1 499.9534497 MHz
Si 131072
SF 499.9499992 MHz
wow no
SSB 0
L8 0.00 Hz
GB 0
PC 1.00
Klecka_IK700-1
APT in DMSO
10-04-14 L

FEERRAR AT AR AERARE

NAME  Klecka_IK700-1
EXPNO 2

PROCNO 1
Date_ 20140410
Time 1037
INSTRUM _ spect
PROBHD_5 mm BBO 88-1H
PULPROG
™ 35
SOLVENT DMSO
NS 2048
oS 4
SWH 30030020z
FIDRES 0458222z
AQ 10812410 sec
R 32768
ow 16,650 usec
OE 6.50 usec
TE 2081 K
CNST2 1450000000
CNST11 _1.0000000
D . sec
D20 0.00889855 sec
00 1
=== CHANNEL f1 =======
13C

6.30 usec

12.60 usec
L1 2
PLIW 10748893738 W
SFO1 1257250087 Mz

T T T T T
160 150 140 130 120

T
110

T
100

T
90

T
80

T
70

T
60

T
50

T
40

T
30

ppm

50 dB
2002088520 W
0.60451497 W
490.0510008 MHz
131072
1257125647 MHz
EM
0
100 Hz
[)
1.00

SI55




1223
19
62

-7.44
07
07
07
94

/
¢
Y

—a2

~317

ST

JL ULl " T O

T T T T T T T T T T T T T T T T T T T T T
125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 ppm

el R QR M @

° oo 5 s =2 LRN502RY
2 2 3 IBESRIR
2 38 8 BRER 88 -Sodoaag
< e td =88 =2 ISSREAAS
NAME  Klecka_IK-508-1
EXPNO 2
FROCNO 1
Date_ 20140610
Tme 302
INSTRUM
PROSHD 5 mm CPPBB0 88
jmod
™ 4807
SOLVENT _ DMSO
NS 518
DS 4
| S 24038451 Hz
FIDRES 0500030 Kz
A o sec
RG 114
ow 20,800 usec
| [ OE 1800 usec
200K
| CNST2  185.0000000
| CNST11 _ 10000000
200000000 sec
00060006 1 sec
J 2 ======== CHANNEL ff ===
SFO1 1008421175 MHz
e NUC1 13C
Pi 1000 usec
£ 200 usec
SF 1008315503 MHz
wow EM
SsB 0
) 100Hz
=
FC 140
T T T T T T T T T T T T T T T 1
160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm

SI56



12.10
17
49
25
24
24
23

698
o7
7
70

|
J'L A ‘ LAJL_

T T T T T T T T T T T T T T T T T T T T T
125 120 115 110 105 100 95 90 85 80

ief £

2 2% 8 &285 38 2952288
: > 9 Y5Re¥ <
8 88 5 8&R&X 88 S9oTTIS IS
,|_ oe .|_ e 2 vvﬂw T
NAME  Klecka_IK-602-
EXPNO 2
BROCNO 1
Date_ 20140618
Tme 1620
INSTRUM
BROBHD_5mm CPPEB0 88
PULROG ™ rod
™ 4807
SOLVENT __ DMSO
NS 528
03 4
S 24032481 He
FIDRES 0500030 Hz
AQ 9000520 sec
RG 205
ow 20800 usee
o€ 18.00
| | e 200K
I CNST2 1850000000
| CNSTI1 _1.0000000
0 2.00000000 sec
020 000806081 sec
[ For foantTAwE
™ c1 13C
Pi 100 usec
£2 2000 usec
si 3768
SF 1008315502 Mz
wow 1
538 0
= 100Hz
= )
PC 140
T T T T T T T T T T T T T T T 1
160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm

SI57



s BE5E22IIRR22R5E588 8 588833
N ORREREEENENNNNGG G 6O o« Naa NN Klecka_IK696-1
L L | ) 1H NMR in DMSO
N =" | N/ 10-04-14 LS

NAME  Klecka_IK696-1
EXPNO 1

X
PROCNO 1
Date_ 2014041 0
Time 1.1

I INSTRUM
PROBHD 5mm Bao BB-1H
?ULPROG 2930
| SOLVENT DMSO

! NS 32
DS 0
SWH 6510417 Hz
FIDRES 0.100003 Hz
AQ 4.9999604 sec
RG :
bw 76.800 usec
DE 6.00 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1

CHANNEL 1
11.70 usec

PL1 -4.00 dB

! PLIW 21.45254898 W
SFO1 499.9531997 MHz

Sl 131072
SF 499.9499991 MHz
WDW no
SSB 0
1 H L8 0.00 Hz
a2 150
|
Wl JlL A
T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 ppm
o .
T B EER
= q [BRE 2B
22 8% 83E2B5R
88 88 S3I2I33S Klecka_IK696-1

—157.43
——152.76
———15142
—137.99
129.35
128.88

s
<
e

APT in DMSO
10-04-14 LS

FEEARRERRREAREEERAHE

NAME  Klecka_| IKBOG»I
EXPNO

XOCNO
Da!.e zouoﬂo

TotRm e
PROBHD_5 mm BBO BB-1H
PULFROG Jmod

SWH  30030.020Hz

FIDRES  0458222Hz
AQ 1.0812410 sec

! RG 32768

PL1 21
PLIW  107.48893738 W
SFO1  125.7250887 MHz

=== CHANNEL f2 ======—

CPDPRG2  walzl6
c2 1H

PCPD2 80.00 usec
PL2 37048
PLI2 1150 68
PL2W .0; 20 W
PLIZW 080401407 W
SFO2 519998 M-z
si 131072

1 SE 1257125643 MHz

! wow EM
SSB 0
LB 200Hz
PC 1.00

T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 ppm

SI58



< rerwoe & e b3 < =838
g ERANNANEERRRS 5 Bobbs 2 838885 555c Klecka IK684.
1H NMR in CDCI3
| SN | % AN ANV sl

NAME  Klecka_IK684-1
XPNO 1

E
PROCNO 1
Date_ 20140225
ime 11.19
INSTRUM spect
PROBHD 5 mm TBO BB-1H
PULPROG 2930
Cl ™
S SOLVENT cocis
4 | NS 32
4a 5 S so86 259 1
269 Hz
3 N = FIDRES  0.100004 Hz
AQ 4.9998579 sec
6 RG 1030
~ DW 71.467 usec
2 N DE 20.00 usec
| N~ 7a 7 TE 2981 K
D1 0.00000000 sec
1 \\ 00 1
0] CHANNEL f1 =
1H
1 11.68 usec
PL1 2,00 d
5a / PLIW  31.84857368 W
| SFO1  499.8429990 MHz
Si si 131072
| SFE_ 499.8400118 MHz
wDw no
| SSB 0
8 0.00 Hz
! GB
PC 1.00

65 60 55 50 45 40 35 30 25 20 15 10 05 00 ppm

£ £ k8

583 88 8838 < ggey © 2 = - Klecka_IK684-1
285 53 &&8 3 NS > IS = APT in CDCI3
eee 22 e e RRRR B 2 s ; 25.02-14 LS
\/ / | | \ ‘ / w / / | | | AR TR TR TRATERE
NAME  Kiecka_IK884-1
EXPNO 2
PROCH 1
Date_ 20140225
Time 1207
INSTRUM _ spect
PROBHD_5 mm T80 BB-1H
PULPROG _ jmad
™
SOLVENT  cDci3
NS 102
7l
WH_ 20701004 Hz
FIDRES  0454131Hz
AQ 1.1010548 sec
| RG 2050
ow 18.600 usec
OE 20.00 useo
208.1K
T2 180.0000000
CNST11 _1.0000000
| 2 sec
D20 0.00825000 sec
1
| =====—= CHANNEL f1 =
NUC1 13C
P 8.00 usec
P2 16.00 usec
! FL -0.20 6B
{ PLIW  104.08085028 W
I L I SFO1 1256074385 MHz
o " === CHANNEL 2=
" NUC2 1H
PCPD2 80,00 usec
PL12 1271d8

PL2W  31.84857368 W

| PLI2W 067034438 W
SFO2  400.8410004 MHz
sl 131072
SF 125.6848706 Miz
wow EM

0

T T CPOPRG2  waiz1B
| 050 Hz

385y
Bo

1.

T T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

SI59



Klecka_IK701-1
1H NMR in CDCI3
24-06-2014 LS

FRRRERRRRA IR ERR TR T ERAR R

0.05
.05
0.06
.07

97
697
6.96
560
353
352
351
351
351
350

——865
741

7.34

7.33

7.33

32

J
¢
\
¢
.
<

Klecka_IK701-I
= 1

r
O

50 45 4.0 35 3.0 25 20 15 1.0 05 00 ppm

A 1 % i 2 £ 55
&) gD @ R

8849 gsdiz 5 & 238 g 2 3 2 Klecka_IK701-1
B85 3UBRE e 8 KEES B 8 = < APT-13C-NMR in CDCI3
\/ NZ/ N2 | 24062014LS .

NAME  Klecka_IK701-|
EXPNO 2

1
Date_ 20140624
Time 1600
INSTRUM
EROBHD 5mm CPTXI 1h-
™ of
| SOLVENT ~_CDC3
NS 518
DS 0
S 761904 Hz
FIDRES 0500032 Hz
9990980 sec
RG 10071
ow 16.800 usec
OE 1500 use0
NST2  180.0000000
CNST11 _ 10000000
sec

| ======== CHANNEL f =======
1257252716 Welz

T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S160



2 RERES 5 5 BRI REEB5885 88
e w o @on ~“-<ooooo 99, Klecka I1K-686.1
W Y SN2
07-03-14 LS
NAME  Klecka_IK-686-1
EXPNO 1
PROCNO 1
Date_ 20140307
Time 9.16
INSTRUM spect
PROBHD 5 mm TBO BB-1H
PULPROG 2930
[ SOLVENT CcDCI3
NS
# DS 0
SWH 5000.000 Hz
3 N ‘s FIDRES 0.100004 Hz
AQ 4.9998498 sec
RG 362
~ DW 100.000 usec
2 DE 20.00 usec
N TE 300.0 K
D1 0.00000000 sec
TDO 1
= CHANNEL f1 =
11.68 usec
PL1 -2.00 dB
PLIW 31.84857368 W
SFO1 499.8422493 MHz
S 13
SF 4998400118 MHz
WDwW no
SSB 0
I LB 0.00 Hz
GB
PC 40.00
|
|
I
4 [
|
d | L
T T T T T T T T T T T T T T T T T T T
85 8.0 75 7.0 6.5 6.0 55 50 45 40 35 30 25 20 156 1.0 05 00 ppm
) N N i
3 3|8[=| 8| S |8 5
=1 Il ol Ll ol {2
0 o= o rmewo ©9
4 s 8 sang 93 &8s 3 2 2588888 X 2 5 Klecka_IK-686-1
e e e e8e e RRRR 8 3 8558%A7 & F % APT in CDCI3
|\ | W/ | Vi | NV | LIS
AREERRE AR AR AR AR RR
NAME  Kiecka_IK-686-1
EXPNO 2
! NO 1
I Date_ 20140307
Tme o °2
il Ul
PROBHD. & rom T80 BB-1H
PULPROG jmod
™
SOLVENT
NS 1278
0s 3
SWH 761.904 Hz
FIDRES 0453131 Kz
AQ 1.1010548 sec.
RG 2050
| ow 16.800 usec
DE .00 usec
3000K
CNST2  145.0000000
CNST11 _1.0000000
D1 200000000 sec
| b2 Doooees e
CHANNEL f1 =======
| | NuC1 13C
Pl 8.00 usec
P2 16.00 usec
-0.30 B
| | %
| 1 | 125.8674365 MHz
|l l ! 1 e
L o CPDPRG2  walz16
s Y ¥ c2 H
] PCPD2 80,00 usec
20048
PLI2 1471 68
3184257368 W
PLI2W 06703433
SFO2 4998410084 Mz
| st 131072
| SF 25 6848600
wow EM
S8 0
) 1.00Hz
G8 [)
PC 050

T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 0 ppm

Sli6l
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3.52
3.50
3.50
3.50
3.49
0.90
0.88
0.88
0.85
-0.08
-0.06

o=

=T
z
=
b
5
o)
Q
Q
w

5588IJIILEERY
KENNNENNNGG6©

554
007
008

=

523

S Ig

R
]
o
'.‘-’

ARRERRRREAR R AR AT AN R

—846

NAME Klecka_IK702-I
DPNO 11

I | s

AL b (' E—
T T T T T T T T T T T T T T T T T T T
85 8.0 75 70 6.5 6.0 55 50 45 40 35 30 25 20 15 1.0 05 O_Q ppm
8 =R Q @ f ] @
8 58 gREey 2 Klecka_IK702-1
g % SH8ES 32 SRR £ & g ¥ APLAICNMRin CDCI3
] ) 01-07-2014 LS
RV /] Vi T

NAME | Klecka_IKT021

| PROCNO 1

I Date_ 20140701
Tme 1643

INSTRUM
PROBHD_5mm s:&go BB-

PULFROG
™ 505
SOLVENT ~_'CDC13
| NS 630
oS 0
SWH_ 20781004 Hz
FIDRES 0500032 Kz
sec
RG 19971
| ow 16,800 usec
3 650 usec
200K
180.0000000

TE

CNST2 i

CNST11 _ 10000000
D1 2.00000000 sec
D20 '0.00625000 sec
0 1

====== CHANNEL ff ========
125.7232716 Mz
13C
| | | 15.20 usec

| si 131072
SF 1257200720 Mz
wow =]
358 ]
= 100Hz
Ga 0
S 140

T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0  ppm

S162



12.54
841
7.1
7.24
7.24
7.23
7.23
7.23
7.22
7.21
FAL
EAL
7.10
7.10
7.10
7.09
7.08
7.08
7.07
7.07
7.07
7.06
7.06
86
32

/
|

Klecka_IK687-1
1H NMR in DMSO

NAME  Klecka_IK-687-1
1

EXPNO
PROCNO 1
Date_ 20140215
Time 19.55
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG 2930
174
SOLVENT DMSO
| NS 32
DS 2
SWH 8417.509 Hz
FIDRES 0.100001 Hz
| AQ 4.9999857 sec
RG 10
ow 59.400 usec
DE 6.50 usec
| TE .
D1 1.00000000 sec
TDO 1
CHANNEL 1 =
1H
10.00 usec
pL1 .10 d
PLIW 5.29101372W
SFO1  600.1339008 MHz
Sl 32768
SF 600.1300064 MHz
WDw
1 SSB 0
LB 0.00 Hz
GB
1 h PC 1.00
I
|
I
—A " . i
T T T T T T T T T T T T T T T T T T T T T
125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 ppm
g B B ge E
o B = il o
8 25 < 5388 b Klecka_IK687-1
3 o2 > s an = 3 B SBIRBIYY R
g 85 3 & &8 g8 o o Soccooo 13C NMR in DMSO
T ’|- '|- .]- T '|- K 7 'l_ T T W
NAME  Klecks_IK-887-1
EXPNO 2
PROCNO 1
Date_ 20140215
Time: 2048
INSTRUM spect
OBHD_5 mm CPTCI 1H-
PULPROG jmod
his) o5
soL
NS 1024
DS 4
SWH 36057.601 Hz
FIDRES  0.550167 Hz
AQ 08088159 sec
RG 16400
ow 13,857 usec
DE 650 usec
TE 2080K
CNST2  180.0000000
CNST11 _1.0000000
D1 200000000 sec
D20 '0.00625000 sec
T00 1
= CHANNEL f1 ========
NUC1 13C
Fi 12.00 usec
P2 2400 usec
PL1 -1.4008
| | PLIW  107.48842621 W
| I | SFO1 1509178988 MHz
= CHANNEL f2 =======
CPDPRG2  walzi
NUC2 iH
+ PCFD2 £0.00
P2 70048
PLT2 25,0068
6.81614837 W
FLI2W 010802854 W
SFO2  600.1324005 MHz
sl 32788
SF 1502028520 Mz
wow EM
558 ]
B 1.00 Hz
G8 [)
PC 140

T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 ppm

S163



1241

—403

—335
250
250

3

_AC o N |
T T T T T T T T T T T T T T T T T T T T
125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30
e A AR ]
_ L 5 Eees =5
] ae € Taan 55 8 BU5RYEE
e 8% 8 HR8&N g3 2 g933333
[
I
|
|
|
|
1l v : Y
T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 40 ppm

ppm

NAME  Klecka_IK-702-1

PROCNO 1
Date. 20140618
4.48

Tme

INSTRUM

PROBHD 5 mm CPPBBO B8
PULFROG jmod

4807
SOLVENT DMSO
NS 528

03 4

SWH 24028461 Hz
FIDRES 0.500030 Hz
AQ 0.996888 sec

SFO1

NUCt

P1

P2

si 32768
SF_ 100.8315586 MHz
Wow EM
$SB 0
L8 100Hz
G8 0
PC 140

Sl64



4t O -0 8QFU)IOVHN 0 O~ Omow
“0“4“!'1.'..@"""‘7"2’....."’.“! ...... VAN N = —
39 SRaRRRAE S S8533 KLECKA IK-665-1

1H NMR in CDCI3
05-12-13 RA

—126
—1.12
—0.88

3
RS 1%/%%%/ \

KLECKA_IK-665-1

20

cf
BB-

t
0
6
3
0

1
71.400
6.00

298.0
1.00000000

CHANNEL f1

____JL,L,JML b j\u&__.Jh‘ [, ! ILJ\—J'LLIJ

T T T T T T T T T T T T T T T T
95 90 85 0 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm 48918

S b g = e i e

255 22IRLRIIGIBILBARBBIBRBE 8 3 298e33 2 5 KLECKA IK-665-1
@G TH -SRI NNGIOIIgOTIINCBY b S 5 K A © © 1
666 £0b3H0EILARIAAASICENEEE S 8 SRREXF 8 ] APT in CDCI3
| 05-12-13 RA
A N s\ =" | | \\V//] |
[
NAME  KLECKA IK-665-1
EXPNO 2
PROCNO
Dah 20153!205
INSTRUM
PROBHD 5mm PBBOBB»
PULPROG
| 10 65t
SOLVENT CcDCi3
NS 569
f
SWH 30030.029 Hz
FIDRES 0.458222
AQ 1.0912410 sec
RG 8192
bw 16.650 usec
DE 6.50 usec
208.0K
CNST2  150.0000000
CNST11 1.0000000
2 sec
D20 0.00625000 sec
1] I | | 1 g
| | mmm e = CHANNEL 1 = e e
NUCt 13C
P1 10.00 usec
. - o ABEe
m TT 1 PLIW 2094771957 W
i SFO1 125.7250087 MHz
CHANNEL!Z-——-._
CPDPF!G?
iuc2 H
PCPD2 30.00 usec
L2 -260d8
PL12 1588d8
15.54000846
PL12W 0.22053570 W
SFO2 499.9510008 MHz
SI 131072
SF. 125.7125331 MHz
WI EM
SSB 0
LB 3.00H
GB 0
1.00
48918
T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

S165



KLECKA 1K-664-1
1H NMR in CDCI3
13-1213RA

gAME KLECKA_IK-664-Inew
PROCNO 1
Date_ 20131213
Time 8.19
Il I i INSTRUM _ spect
PROBHD 5 mm CPBBO BB-
5

PULPROG 2930

1226
SOLVENT coci
NS 32
DS 0
| SWH 5122.951 Hz
FIDRES 0.100007 Hz
AQ 4.9998050 sec
RG 10.1
bDw 97.600 usec
DE 6.00 usec
TE .
D1 1.00000000 sec
! TDO 1
CHANNEL f1 =
1H
12.00 usec
pL1 -2.20 df
PLIW 14.17355919 W
SFO1  499.9524608 MHz
Sl 131072
SF 499.9500078 MHz
WDw no
SSB 0
L8 0.00 Hz
3c GB
Jiaps | PC 3.00
bt
I
A W .
T T T T T T T T T
5 & K . .| . m
9.0 85 80 75 70 6.5 6.0 55 50
g e R Rl g e
o eileilei =l <l N il el ol =l
oo T OO r N CrNONNOORE N CNNNINTIOVOERODOT T
00 DONNCNSRYINOONNOINONNOOONITIITIIICOO O 2 I Q8Lr8 2 o
H32 JEZIIIIIIIILIZILES © SRNOS = @ -
§88  Bo5IesISNURRATARNRNNAAAEARARAAETE 3 i steef: g KLECKA, I
L in
\% NS\ | TN BEO

NAME  KLECKA_IK-864-Inew
EXPNO 2

PROCNO 1
Date_ 20131213
828

Il Time.

| INSTRUM ‘spect
PROBHD 5 mm CPBBO BB-
PULPROG
SOLVENT CcDCi3
NS 2001
Ds

FIDRES  0458222Hz

AQ 10912410 sec
RG 8182

ow 16.650 usec
DE 6.50 usec
TE 208.0

0K
CNST2  160.0000000

1257125318 Mz
EM

0
1.00 Hz
0

1.00

T T T T T T T T T T T T T T T T T T T T T T
165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 ppm

S166
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Klecka IK666
1H NMR in CDCI3
23-07-14 LS

B T —

165.09

166.17
165.38
——161.52

<
E

)

T
75

©f
|

f Il (R

T
7.0

——104.19
80.44
7721
77.00
76.79

—86.71

P
Z
N

45 4.0
o)

7447
74.09
71.50

——863.59
——59.53

35
~ o
&
55

—38.15

=L

2969
29.35

~

3.0

——— 2268

——21.24

o

CHANNEL f1
SFO1 1508178003
NUCt 13C
P1 12.00 usec
P2 24.00 usec
si 68

— 1411

T
25 ppm

Klecka_IKG66
APT in CDCI3
23-07-14 LS

ARRERRERRERARRERREAKR R

B 2
5 mﬂ\sﬁcl 1H-

PULPROG jmod

SOLVENT cDCi3

NS 5531

os 4

SWH 33333332 Hz

FIDRES 0.508626 Hz

AQ 09830900 sec

RG 106.18

ow 15.000 usec

=3 18.00

TE 208.0K

CNST2  160.0000000

CNST11 1.0000000
2.00000000 sec.

1

327¢
SE_ 1509028103 MHz
W EM

WDl

Ss8 0

B 500Hz
G8

PC 140

T T
170 160

T T
140 130

80 70 60 50

40

20

ppm

SI67
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75 70 6.5 55 50 45 40 35
sfel kel e o
333 8 82 235833839853 BISREE 88 Qar= ~ -
883 8 Db 38590RAIRAARRNNRLY 88 2 SReERY 3 5 Zaiz a
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| I
|~ N i o
i} 48 il
|
T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 40 30

Klecka_IK-676-1
1H in CDCI3
04-03-14LS

NAME Klecka_ll§~576-l

EXPNO
PROCNO 1
Date_ 20140304
Time
INSTRUM
PROBHD. 5 mm 50 BB-1H
PULPROG g
49998
SOLVENT cDci3
NS
DS 0
SWH 5000.000 Hz
FIDRES  0.100004 Hz
AQ 4.9998498 sec
RG 362
bw 100.000 usec
DE 20.00 usec
TE 300.0 K
D1 0.00000000 sec
TDO 1
= CHANNEL f1 =
11.68 usec
PL1 -2.00 dB
PLIW 3184857368 W
SFO1  499.8424492 MHz
sl 13107.
SF  499.8400119 MHz
WDwW no
558 0
8 0.00 Hz
GB 0
PC 40.00
Klecka_IK-676-1
APT in CDCI3
04-03-14 LS
FEECRARERERTA AR AR TR AT RE
NAME  Klecka_IK-876-1
EXPNO 2
PROCNO 1
Date_ 20140304
Time. 1123
INSTRUM
PROBHD 5 mm BB-1H
PULPROG jmod
T 85536
SOLVENT CDCI3
NS
DS 4
SwH '61.904 Hz
FIDRES 0454131 Hz.
AQ 10548
RG
16.800 usec
oE 6,00 usec
00.0 K
CNST2 145.0000000
CNST11 1.0000000
D1 200000000 sec
D20 D.DCE%QGSE. sec
CHANNEL f1 ========
NucC1 13C
P1 00 usec
P2 16.00 usec
PL1 -0.30 dB
PLIW 06
SFO1 125.80743685 MHz
CHANNEL 2
CPDPRG2  walzl
NUC2 1H
PCPD2 80.00 usec
P2 -2.00dB
PL12 1471 dB
84857368 W
PLI2W 0.67634436 W
SFO2 490.8410004 MHz
St 772
SF 125.8840011 MHz
EM
SSB 0
8 200Hz
Ga [
PC 0.50

S168



7.23
713
7.13
7.12
7.12
6.76
6.75
6.74
6.74
6.73
6.73
6.67
6.67
6.66
6.66
6.20
6.19
6.18
6.13
612

1"
4.88
4.86
4.85
481
4.80
47
4.71
4.69
468

6

Klecka_IK-705-1
1H in CDCI3
07-07-14 LS

FRRRERIRRERRRERRFERRTRERTER

&7 S ST
I
|
| ! |
' Wy |
|
gl
. e A
T T T T T T T T T T
9.0 85 0 75 70 65 6.0 55 50 ppm
| - |-
E I el et I=fel |- Sl i
< @ o - OFTODOOEN NN TITENNOD-TNTONOD =
38 85 ©3925K553RINC85938380 8 @mwowor® © Klecka IK-705.1
©WOwY © o OOON-"CONNOIDPDODVDODONINI~T D x oNerown ~ L
Lew DB VOONOOANNNNNNNNNNNNCQ € 8RRExZ 3 APT in CDCI3
VAR d IRNZI
T T AR RN R
NAME  Klecka_IK-705-1
EXPNO 2
PROCNO 1
Date_ 20140707
Time 1800
INSTRUM
PROBHD_ 5 mm PATBO B8-
PULPROG jmod
SOLVENT cpc
NS 12288
DS 4
S\ 20781
FIDRES 0454131 Hz
AQ 1010548
RG
ow 16.800 usec
6.00 usec
| 200K
CNST2 160.0000000
CNST11 1.0000000
D1 sec
020 0.00625000 sec
TDO 1
CHANNEL 1 ========
1 [ I BC
| P1 11.00 usec
Il | 2o 2
" " " " A . it L " BLIW 7295800400 W
’1 o Lt SFO1 125.7225815 MHz
CHANNEL f2 ========
CPDPRQ MEH 16
PCPDZ 80.00 usec
1448
PLI2 13.30d8B
27.99561310W
PLI2W 002064023 W
SFO2 4000410004 MHz
St 131072
SF. 125.7100172 MHz
WO EM
SSB ]
L8 300Hz
G8 0
PC 050
T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 ppm

S169



Klecka_IK717-1
1H NMR in CDCI3
02-07-2014 LS

P T e

Klecka_IK717-1
1

!/

1]

9.0 85

8?0‘ 75 70 6.5 6.0 55 50 4{5 ppm
&) ldd @Y%kl @ @

owvn 000 roUNCONDDO
288 PREE —RB8Y08RTT < acsovoo o
€88 303% 933352232333 888_RoNe § greepr 2 Klecka_IK717-1
eee LRRI IC0OQIIQNANIINAINNT T fReRT APT-13C-NMR in CDCI3
VARRWAR S\ i VI
RARERRRNERRE AR AR RRERKRARREN
NAME  Klecka_IK717-|
£XPNO 2,
Date_ 20140702
Time. 1601
INSTRUM
PROBHD 5 mm PABBO BB-
FULPROG _ imod
™ 5052
SOLVENT DO
NS 8192
03 0
1h | 1 SWH 20761004 Hz
| o FIDRES 0500032 Hz
! | RG foar
| | B e
il o A oS ; g gme
"\ ™ e L CNST2  180.0000000
[ CNST11 __1.0000000
D1 2 sec
2 000
E T T
NUCt 13
1 760
= 1520 usec
st 131072
SF 1257200734 MHz
wow =l
558 0
| B 200Hz
= [)
PC 140
T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 ppm

SI70



7.53
7.47

747
740
740
7.36
7.36
7.26
7.21

7.20
7.20
719
7.00
7.00
6.99
6.99
6.88
6.88
6.87
6.87
6.68
667
6.23
6.21

6.20
6.16
6.15
6.15
6.14
489
4.88
4.87
4.86
4.80
479
478
478
4.71

470
468
467
292

Klecka IK704-1
1H NMR in CDCI3
03-07-2014 LS

FRRRERRRRERRE TR KT AR ERTE R

Klecka_IK70

({ 17 /

R JJ\.lll

T T T
9.0 85 8.0 75 70 6.5 6.0 55 5.0 45 4.0 35 30 ppm

R A

wor - PO ITONNOrOBO-ONO = O =
~®ON CTHOINOVONIBOOBLBLBII-NON 2 owugwa- - 3z Klecka IK704-1
Sow = NP NP0 D DD DD DD DD © INor~on ~ L] - .
eeee 22020220 JYINUNIIIIIINTR 8 8RRREST 3 a8 APT-13C-NMR in CDCI3
W T =/ /] 03-07-2014 LS
RERREERRRRARE AR RRRRK AR AR
I
[ NAME  Klecka_IKT04-|
EXPNO 2
BROCNO 1
]
INSTRUM
BROSHD 5 mm PABBO BB-
jmod
™ 505:
SOLVENT ~ _coCi3
NS 1580
DS 0
SWH 20701004 Hz
FIDRES 0500032
AQ
G 10071
ow 16,800 usec
OE 650 usec
TE 200K
CNST2 180!
CNSTI1 _ 10000000
D1 sec
020 000625000 sec
| 00 1
CHANNEL f1 ==:
| 1257383710 Mz
1 I | 1 7.80 usec
| | P2 1520 usec
| I sl 131072
SF 1257200726 MHz
Wow e
: w2 = 100
' Y T . 1 ca 0
£ 140
T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm

SI71



TICCE588833558383888 §8eeee3IRFIBBI~ L2338 3B 55RRERBBES & Klecka_IK709-1
R RS g b bkt lg S Keda IKT00
N\N” .% %%/ W 02-07-2014 LS
Klecka IK705-I
11
[ /
1 Wia i /I
1
|
|
|
|
i
o || ,
1
A),JU\A_
T T T T T T T
85 8.0 75 70 65 6.0 35 ppm
A AN
ARAK WkRE RAA E&) fel
1 guRenosTanEaTaN &% w  sioa - ”
888 8 95 933 RAARNEERRERE 58 3 grresy 3 = Klecka_IK709-1
i A T R T S B & ¥ APT-13C-NMRin CDCI3
Wl s | W 020720141 ...
NAME  Klecka_IK708-
EXPNO 2
PROCNO 1
Date_ 20140702
Time 11.50
] 1
‘u | | iy
- | I — . -
|
T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 ppm
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884

=3
b
©

—5.25
—5.15

448
446

éus
Lo
<

—_—
s
—

4.16
4.16
4.14
3.99
3.98
3.97

Z
X
-

[

Jf

360
337
3.34
-252

__—153.50
— 15262
~—151.22
——140.89
——138.44
— 1312
_ 13228
131,08
——129.27
——12820
125.83
12567
—— 11466
100.37
——87.26
—— 8556

B

T
50 45 40

e e

—7938
—— 7460
—7051
—61.37

3
(=]

Y :

80 70 60

50

Klecka IK-721-I
- 1

NAME | Kieoka IK7214
EXPNO

e 20mpei0

Time 540
INSTRUM

EROBHD. 5mm CPPEB0 88
FULPROG

™ 4807

SOLVENT ~__ DMSO

NS 528

05 4

SWH 24038.461 Hz

FIDRES 0500030 Hz
0.9000822

si

S

SSi ]

8 1.00Hz
G8 0
FC 140

SI73



4.48
4.46
4.45
4.16
4.14
397
396
367
366
360
360
357

—520
—512
T334

Z
™
P
X
251
éz,so
2,50
2,50
249

NRE Klecka IK-66%
EXENO
PROCNO

T
35 30 25 ppm

9.0 85 8.0
|
2 i fel<]
53885 38 ot g8 5E9 8 81 3 3 3 |85R3858
Pl > : @ V<o ] SBRBGE KLECKA |K-668-II
Bp8¥% B8 88N ZEs g 58 e s $93%388  APTinDMSO-6
I 1T TV [ R
oS A0 AT
NAME  KLECKA_IK-868-1l
EXPNO 2
PROCNO 1
Date_ 20131212
Time 16.20
INSTRUM
PROBHD 5 mm CPBBO BB-
TD 85538
SOLVENT DMSO
NS 504
DS
SwWH 30030.020 Hz
FIDRES 458222 Hz.
AQ 1.0912410 sec
RG 8102
ow 16.850 usec
DE 6.50 usec.
TE 208.0K
CNST2 160.0000000
CNST11 1.0000000
D 2.00000000
D20 0.00625000 sec
1
! CHANNEL f1 s=======
NuC1 3C
| I P1 10.00 usec
| | | P2 20,00 usee.
PL1 35548
| PL1 2004771057 W
SFO1 126.7250087 MHz
CPDPRG2 waltz16
v L - Y Uc2 iH
I 1 PCPD2 80.00 usec
-2.60dB
PL12 15.88 dB
15.54000846 W
PL12W 0.22053570
SF( 400.0510008 MHz
St 72
SF 125.7125500 MiHz
wow EM
SSB 0
L8 3.00Hz
G8 o
PC 1.00
T T T T T T T T T T T T T
160 150 140 130 120 110 100 20 80 70 60 50 40 ppm

SI74
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04-07-2014 LS

B T

6

CERNNEL f1
499.98249

M W
T T T T T T T T T T T
9.0 8 8.0 65 6.0 55 50 45 40 30 25 ppm
\
] [ Il el |l 6 [
a 5 SR e 5
3 i s 35 sse = 8 e I8 < SBIRBIE o Klecka_IK-679-1
8 55 8 3 888 & 8 58 Tz sggssas S 13C NWR in DMSO
NAME  Klecka_IK-678-1
EXPNO 2
PROCNO 1
Date_ 20140304
ime 20
INSTRUM
XOBHD 5 mm CPTCI 1H-
PULPROG
TD 85536
SOLVENT
NS 1024
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz.
AQ 00088150 sec
RG
ow 13.867 usec
DE 8.50 usec
| TE 268.0K
CNST2 145.0000000
CNST11 1.0000000
D1 X sec
| D20 0.00889655 sec
| TDO 1
CHANNEL f1 ========
| NuC1 13C
P1 12.00 usec
P2 24.00 usec
PL1 -1.40
PLIW 107.48842621 W
SFO1 150.9178088 MHz
" 4 CHANNEL f2 =======
v v CPDPRG2 waltz18
T T T
PCPD2 80.00 usec
PL2 7.00dB
PL12 .00
8.81814837 W
PLI2W 0.1 )21
02 800.1324005 MHz
32768
SF 150.9028532 MHz
EM
SSB
L8 1.00Hz
GB 0
PC 140
T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm

SI75



—8.25

—8.01
—539
516
8§15
514
441
4.10
393
3.92
392
3.91
366
366
365
364
364
363
357
3.56
3.56
3.55
355
354
354
353
333
3.12
251
250
250
250

R == \V THNMR in DMSO

s
s

NAME  Klecka_IK-678-1
EXPNO 1

P
PROCNO 1
Date_ 20140215
Time 17.20
INSTRUM spect
( PROBHD_ 5 mm CPTCI 1H-
J' J / J f ] f / / PULPROG 2930
b 84174
SOLVENT DMSO
NS 32
DS 2
6 SWH 8417.500 Hz
FIDRES  0.100001 Hz
AQ 49939857 sec
R
oW 50400 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
DO 1
| CHANNEL f1 =
H
10.00 usec
810 dB
529101372 W
SFO1  600.1339008 MHz
S| 32768
SF  500.1300064 MHz
Wow EM
SSB 0
7e 8 030 Hz
GB 0
| PC 1.00
1
|
| MJ
T T T T T T T T T T T
8.0 75 6.5 55 50 45 4.0 35 3.0 ppm
L
4 A i B OEE Ed &
Ol ) =] N I+l -l e e o
g 32 8  83%s g = 38 8 B % §INBILBYY
> 2 o RS > o5 o J¢ f8<
g 88 3 - &8 g o b Y o 2 cccoooosa Klecka_IK-678-1
BRI P 7T 7 B e
NAME  Klecka_| IK-678-I
EXPNO
PROCNO
Date_ 20140215
Time 18.13
INSTRUM
PROBHD 5 mm CPTCI 1H-
PULPROG jmod
Tl 85538
SOLVENT - DMSO
NS 1024
DS
SWH 36057.601 Hz
FIDRES 0850167 He
AQ 0.0088150 sec
RG 18400
ow 13.867 usec
E 6.50 usec.
2080K
160.0000000
CNST11 1.0000000

| ======== CHANNEL f1

! | NuC1 1
P1 12.00 usec
P2 2400 usec

PL1 -1.40 a8
PLIW  107.48842621 W
SFO1  150.9178888 MHz

======== CHANNEL
CPDPRG2  walz18
NU 1H

" ] c2
PCFD2 2000
P2 7.0048
PLI2 00 d8
681614037 W
PLIZW 0.10802864
G2 800.1324005 M-z
e 32768
& 1R
wow
538
B 100k
=] [
FC 140

T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
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7.87
7.30

/

7.30
7.29
729

7.29
7.28

7.16
715
714
714
713
743

§

712
712

712
712

6.58
6.09
6.08

== :

5.38
537
522
5.21
5.21
5.20
5.14
513

yZ
<
.<

443
442
410
4.10

Klecka_IK-682-11
1H NMR in DMSO

4.09
3.92
3.92
364
364
364
—332
317
3.16
292
291

b
=
2,51
250
250
250
249

NAME  Klecka_IK682-1I
XPNO 1

EXP
! PROCNO 1
Date_ 20140303
r Time 17.50
INSTRUM spect
‘ PROBHD 5 mm CPTCI 1H-
PULPROG 2930
™ 90142
( { SOLVENT DMSO
J [ j NS 32
2% DS 2
SWH 9014.423 Hz
6 FIDRES  0.100002 Hz
AQ 4.9999261 sec
RG 1
| DW 55.467 usec
DE 6.50 usec
TE !
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
1H
10.00 usec
810 dB
529101372 W
| 1 SFO1  600.1342009 MHz
sl 32768
SF_ 600.1300068 MHz
wow no
Tf SSB 0
8 0.00 Hz
GB 0
PC 1.00
[
]
y (
| |
i / | |
1 '
\ ! [ | ) P |
T T T T T T T T T T T T
85 75 70 6.5 6.0 45 4.0 35 30 25 ppm
/ ). JaY \
8 Bl g g s Bl [EeE g
o) ol | r= - - P P I=ll<! rsil
o wo @ ossw o
E =8 = A g ¢ 3¢ 8 8 8 NRILR/Y] X Klecka_IK-682-11
T .|-|_ .|— Pk .|- T TT .‘|I T T W T 13C NMR in DMSO
NAME  Klecka_IK682-1l
EXPNO 2
PROCNO 1
Date_ 20140303
Time 1843
INS
HD 5 mm Cl 1H-
PUI
™ 65538
SOLVENT DMSO
NS |D424
36057.601 Hz.
FIDRES 0.550197 Hz.
I AQ 0.0088150 sec
RG 16400
ow 13.867 usec
DE 6.50 usec
208.0
| CNST2  145.0000000
CNST11 1.0000000
| | | 00000000
o2 Ocosess e
CHANNEL f1
NUC1 13C
P1 12.00 usec
P2 24.00 usec
" ’ o PL1 -1.40
G 4 y - v PLIW  107.48842621 W
I T L) SFO1  150.0178088 MHz
P2 £
PLI2 25.00 dB
6.81614837 W
PLI2W 0.10802:
glFOZ 600.1324005 MHz
150.9028526 MHz
EM
SSB
e 1.00 Hz
G8 0
PC 140
T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
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—8.14
—7.90
730
730
729
7.28
747
7.16
7.15
7.5
743
713
742
6.09
6.08
539
538
523
522
521
5.15
5.14
444
443
411
410
3.93
3.93
3.92
366
365
364
357
357
356
356
334
251
250
250
250
2.49
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NAME  Klecka_IK-680-1

EXPNO 1
PROCNO 1
Date_ 20140215
Time 18.38
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
j PULPROG 2930
) 84174
SOLVENT DMSO
NS 32
6 DS 2
SWH 8417.509 Hz
FIDRES  0.100001 Hz
AQ 4.9999857 sec
RG 9
DW 59.400 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
! ==== CHANNEL 1 =
NUC1
P1 10.00 usec
PL1 8.10d8
PLIW  529101372W
SFO1  600.1339008 MHz
sl 7
SF 600.1300061 MHz
WD! no
Pl SSB 0
LB 0.00 Hz
| GB 0
PC 1.00
{
| ! !
I
I
J L _J L | - A
T T T T T T T T
8.0 75 7.0 6.5 6.0 55 50 45
\ | P I
@ rS.\ H !ﬂ.i 8 3| g 8
B b il sl 1=l B |2
8 K& & &8353 3 3 22 QB = SRIORYR
b e ] (0o 3 > 5 5 o 289
5 85 3 3&8& S o ~ 6 < o P Sooaaaa Klecka_IK-680-1
RN A R AT

uC:
¥ I P1 12.00 usec
P2 24.00 usec
PL1 -1.4008
PLIW  107.48842621 W
SFO1 150.0178088 MHz

T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
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T [P o W OUYry b Soerel Klecka_IK660-1
| e NV~ Y N4 Voo Y/ | N\ 1HNMR in DO

NAME  Klecka_IK€60-1
EXPNO 1

PROCNO 1
Date_ 20140326
. Time 1007
INSTRUM spect
PROBHD S mm BBO BB-1H
I J' / / / / PULPROG 2030
™ 56020
SOLVENT DMSO
NS 32
DS 0
SWH  7002801Hz
FIDRES 0125005 Hz
6 AQ 3998485 sec
RG 512
oW 71400 usec
DE 6.00 usec
TE .
DT 100000000 sec
TDO 1
= CHANNEL f1 ==:
H
11.70 usec
4008
21.45254898 W
4999533997 MHz
Sl 131072
SF 4999499986 MHz
WDW no
ssB 0
L8 0.00 Hz
I cB )

7 h PC 1.00

) 11 N S

85 75 7.0 65 6.0 55 50 45 40 35 30 25 ppm
/ \ | \ \
! g 8 g s 5 82 (=
8 == g g[8 [ER faE
5 1Y P 8Iss & 8 @ o~ cea®
g 93 g8 A8 g8 & Ay $8 3 F BG3iSEil  evs wosen
T < .|. .-|-.|—P.- .|— -|- © @ T v|~ T T SSSIEEA888 13C NMR in DMSO
NAME  Klecka_IK-880-1
EXPNO 2
1
Date_ 201
Time 18.03
INSTRUM 5§
PROBHD 5 mm CPTCI 1H-
PULPROG jmod
T 536
SOLVENT DMSO
NS 1024
;
601 Hz
FIDRES 0.550197 Hz
AQ 159
RG 18400
ow 13.867 usec
DE 6.50 usec
208.0K
CNST2 145.0000000
CNST11 1.0000000
| D1 2.00000000 sec
D20 0.00680655
T 1
======== CHANNEL f1
NUC1 13C
P1 12.00 usec
P2 24.00 usec
PL1 -1.40d8B
PLIW 107.48842621 W
SFO1 150.9178088 MHz
CHAI
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00
P2 7.00dB
PL12 5.00 dB
8.81614837 W
PLI2W 10802864
SFO2 600.1324005 MHz
St 32768
SF 150.9028526 MHz
WD\ EM
SSB 0
L8 1.00Hz
G8 ]
PC 140

1 T T 1 T T T 1 T 1 1 T T 1
160 150 140 130 120 110 100 90 80 70 60 50 40 ppm
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| Klecka IK-722-I
1

1
20140618
12

sect
5 mm CPPE30 B3
2930

90 85 8}0 7{5 0 65 6.0 5!5 5.‘0 4!5 4!0 35 3!0 2i5 ppm
Bk el lelfel Y/ I B o kel el
38S 5 88528358 2 3 o e < ansoorn
B85 g 8IYSBRER 2 3 58 ol : EEEEE R
\I/ IN\\/74 | | | || | N\

NAME  Klecka_IK-722-
| EXPNO
|

|
[l ' ; ;
|
I
T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 ppm
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Klecka IK723-T
- 1

1
2014

Ll | IU " Ll |

T T
35 30 25 ppm

T T T T
9.0 85 8.0 75 70 6.5 6.0 55 50 45 40
1 I e,
f¢ IS ll A = T Bl HE S
82562 X588 gex 4 © = N=o2
JC3re 5 acon Sea © ey 8 5 8 3 BE5R¥85
HHB3TT R RS AN 288 S o s < o - ©S0000a
NAME  Klecka_IK723-
EXPNO 2
FROCNO 1
Date_ 20140819
oM
Qwoesm%om
™ 7k
SOLVENT __ DMSO
N
SWH_ 24038481 Hz
FIDRES 0500030 Hz
AQ 0.00008@2sec
’G 128
! ow 20800 usec
OE 16.00 usec
| | | T 2880K
I CNST2  185.0000000
1.0000000

zzmmaa=s EL 1 ========
SFO1  100.8421175 MHz
N 13C
Pt 1000 usec
g P2 00 usec
] 32768
S 1008315573 MHz
wow EM
) ]
8 100 Hz
=) [
FC 140

T T T T T T T T T T T T T T T T T T T T T T T T T T T
165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 ppm
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NRE Klecka IX-719-1
| EXENO 1
EROCNO

e

T T T T T T
85 8.0 75 7.0 6.5 6.0 55 5.0 4.0 35 30 25 ppm

4{5
o W . I TTer Qe Il \ef

8 ee & -B8R -3 3 o © 0 = ONcoo®~ 2
o = K oooo ~ < R T 9 @ ACORINGS @
2 b5 5 BJ8d = S s v o - SSoIaaa <
2 °2 2 28ds b= = 53 ~ = ° EE R R R R ) &
NAME  Klecka_IK-718-1
£XEND 2
FROCNO 1
Date_ 20140619
ime
INSTRUM
PROBHD 5 mm 088
PULPROG jmod
SOLVENT __ DMSO
NS 528
I s 4
SWH__ 24038461 He
FIDRES 0500030 Hz
| 2Q 9802 sec
/6 144
ow 20.800 usec
OE 16.00 usec
| TE 2880K
NST2 1650000000
| CNST11 __1.0000000
1° 200000000 sec
030 0o0sguos see
======== CHANNEL ff ========
SFOT  100.8821175MHz
NUC1
£ 1000 usec
T 7 20.00 usec
sl 37788
SF 1008315572 MHz
wow EM
358 0
& 100k
G
FC 140
|
T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
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T T T T T T T T T T T T T
85 8.0 75 70 6.5 6.0 55 50 45 40 35 30 25 ppm
2
4 A B Qe I - S = =
g2 s5e 2 oggse 55 - 5 5 i S
8 88 5 S¥ES g3 R R z EEEEPREE
: .
| | N/ V |l I N\
|
| | |
|
I . J | -
T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm

NAME  Klecka_IK-720-1
EXPNO 2

PROCNO
Date_
Tme
INSTRUM
PROBHD 5 mm CPPBBO B8
PULPROG jmod

4307

1
20140618
1147

bl
SOLVENT

DMSO
NS
SWH 24038461 Hz
FIDRES 0.500030 Hz
AQ 0.99988%0 sec
RG
ow 20800 usec
DE 18.00 usec
TE 0K
CNST2 1450000000
CNST11 __1.0000000
D1 2.00000000 sec
D20 '0.00889655 sec
00 1

== CHANNEL f1 ========
100.8421175 MHz
13C
P 10.00 usec
20,00 usec

si 32768
SF  100.8315550 MHz
wow EM
SSB 0
B 100 Hz
G8
PC 140

S183



3 9852888658883 38833888 58832
P T T I I T TMOOMOBOONO®OM6O NN NN N

—831
—38.20

b

L

NS U U W, G

85 80 7!5 70 6}5 6!0 5!5 5!0 45 4!0 3!5 3{0 2{5 ppm
1
B & & EH# Il T ol e el I
& 38 2 5853 B3 Qr 2 23 2 B85R2285 8
8 8% 8 888 g8 58 e =8 : $949388 &
| | I \W/ V N I N\
NAME  Klecka_IK-708-1
PRO%?!O 2!
Date_ 20140618
me 1424
INSTRUM
PROBHD_ 5 mm CPPBBO BB
% 4507‘"0’?
ﬁgLVENT SZBDM-‘O
25 24038.461&
fores | bieoonte
RG 114
B ERwE
CNST11 1.0000000
. : R
| For e
NuC1 13C
| P1 10.00 usec
g Sa=
SF. 100.8315588 MHz
Wow EM
[CRlY: 1
" . T J =
T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
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-5.12
4.40

DNV O OUITIONREQOVINONT =00 D
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AV VO =P

—8.11
—790
7.53
7.53
7.52
752
7.24
7.24
7.23
723
7.00
6.99
6.99
6.98

NAME

EXPNO
NO

N A

NH, g4 )
b 4a5

3N/l\ l

AN

6

N 7a N7

8.0 75 7.0 65 6.0 45
R B /[ Il of
8 R & 2583 S o~ ~ o o QN-ooor
~ oo © SO oo © % = e © NMreanITNS
e ep e Qegqag ee 58 & 8 5 2LL3B338
NAME  Klecka_IK-707-1
EXPNO 2
BROCNO 1
Date_ 20140618
Tme: 1341
INSTRUM
EROBHD_ 5 mm CPPe8088
™ sa07d
SOLVENT ~__ DMSO
N 528
SWH 24038481 Hz
FIDRES 0500030 Hz
AQ 00028520 sec
144
2
| . |
I NUCt
P1
| P2
si
3
wow
556
e 100+
otz 2 1%
Y " N Sopiy Wi
T T T T T T T T T T k T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 ppm
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L_J UU .
) ! 7 ORI | SRS
T T T T T T T T T T T T T
85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 ppm
\ 2
@ A B [ F ol B lof el e
8 58 32823 28 8% 8 8 8 8 8 8950985
g 95 g 488k g5 e o v o & o P
© b 2 gany S0 58 & § 8 z 2 gggssza
| \/ | \\I/ Vv 1 Y N B V)
NAME  Klecka_IK-710-1
B 4
Date_ 20140818
Time 1527
INSTRUM
PROBHD 5 mm 0 BB
PULPROG ‘mou
1D
SoL DMSO
NS 528
DS 4
S0 24038461 Hz
I FIDRES 0.500030
AQ 0.9000802 sec
RG 114
BY B
| 208.0 K
CNST11 'e\s.(mnoon
| 2.00000000 sec:
D20 nuw‘mexsec
o1
e L = 2 . = g o oy B
" VA MY " e o 2 28
SF. ‘mwﬁzmﬁx
$S8 o
LB 1.00 Hz
G8 [']
PC 140
T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40  ppm
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