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(A)  Experimental Section

All solvents were purified and dried by standard methods. NMR spectra were recorded on a Brucker AV 300 and Brucker AV 400. The following
abbreviations were used to designate chemical shift multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet. IR spectra were recorded on a
Perkin Elmer FT IR 1600 spectrometer (ATR). Mass spectra were obtained on a “Hewlett-Packard” HP GC / MS 5890 / 5972 instrument (EI, 70 eV) by GC
inlet or on a MX-1321 instrument (El, 70 eV) by direct inlet. Column chromatography was performed on silica gel (63—200 mesh, Merck). Silica gel Merck

60F s, plates were used for TLC. Satisfactory microanalysis obtained C + 0.33; H + 0.45; N £ 0.25. Chemical yields refer to pure isolated substances.

General procedure in DMF/TMSCI: Corresponding chromone 1 or enaminones 2, 25 (2 mmol) and amine (2.2 mmol) were placed in pressure
tube under the flow of dry argon and dissolved in dry DMF (10 mL) containing 1 mL of TMSCI. The mixture was heated at 90-120 °C during
1-4 h (controlled by TLC). Then this solution was evaporated under reduced pressure, treated with water, filtrated, dried on the air, and

recrystallized from an appropriate solvent, or was subjected to a column chromatography over silica gel.

For 21: Compounds 1c,d or 2c¢,d (1 equiv.) and the corresponding amine 8 (1.1 equiv.) were dissolved in acetic acid (20 mL) and heated
under reflux in an inert atmosphere during 2-3 h (controlled by TLC). Then this solution was evaporated under reduced pressure, treated with

water, filtrated, dried on the air, and recrystallized from an appropriate solvent.



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

Table 1. Synthesis of fused pyridines 15-24 from chromones 1 and aminoenones 2 (yields are in brackets).

15-24
Scheme 1. Reagents and conditions: (i) DMF/TMSCI, under argon, 90-120 °C, 1-4 h.

15a
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Scheme 2. Reagents and conditions: (i) DMF/TMSCI, under argon, 90-120 °C, 1-2 h.

Table 2.

3-5,7,8 26-30 Reaction conditions Yield (%)
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(B)  Spectral data

1,2-Dihydro-6-(2-hydroxy-5-methylphenyl)-2-phenylpyrazolo[3,4-b]pyridin-3-one (15a)
0

A

| N-Ph

Me N/ N
H

OH
Brown solid, mp 238-240 °C (i-PrOH).
'"H NMR (300 MHz, DMSO-dg): & = 2.30 (s, 3H, Me), 6.94 (d, 1H, 3J = 8.3 Hz), 7.18 (dd, 1H, %) = 8.3 Hz, *J = 1.7 Hz), 7.25-7.30 (m, 1H),
7.49-7.55 (m, 2H), 7.85-7.97 (m, 4H), 8.32 (d, 1H, *J = 8.3 Hz), 9.02 (br s, 1H, OH), 11.04 (br s, 1H, NH).
3C NMR (62.9 MHz, DMSO-dg): & = 34.0, 108.5, 114.7, 117.7, 119.3, 119.7, 125.2, 127.9, 128.7, 129.1, 132.9, 134.4, 137.2, 154.9, 156.2,
158.1, 160.0.
MS (EI, 70 eV): m/z (%) = 317 (M*, 100), 288 (19), 77 (14).
HRMS (El): calcd for C19H1sN30, (M*) 317.11588, found 317.115490.
IR (ATR, cm™): v = 2967 (w), 2766 (W), 2456 (w), 1665 (W), 1593 (m), 1486 (m), 1447 (m), 1392 (w), 1295 (m), 1231 (m), 1124 (m), 1076
(W), 1026 (w), 884 (w), 809 (m), 746 (s), 684 (s), 603 (m).

1,2-Dihydro-6-(2-hydroxyphenyl)-2-phenylpyrazolo[3,4-b]pyridin-3-one (15b)
0
X
| N-Ph

=

NT R
OH
Orange solid, mp 180-182 °C (heptane:i-PrOH/1:5).
'H NMR (300 MHz, DMSO-dg): & = 6.95-7.02 (m, 2H), 7.25-7.30 (m, 1H), 7.35-7.41 (m, 1H), 7.50-7.55 (m, 2H), 7.93 (d, 3H, 3J = 7.6 Hz),
8.05 (d, 1H, 3J = 7.7 Hz), 8.33 (d, 1H, %1 = 8.3 Hz), 11.80 (br s, 1H, OH), 12.67 (br s, 1H, NH).

17
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13C NMR (62.9 MHz, DMSO-dg): & = 108.6, 114.8, 117.8, 119.3, 119.4, 120.0, 125.2, 128.7, 129.1, 132.3, 134.8, 137.1, 155.0, 158.0, 158.4,
160.0.

MS (EI, 70 eV): m/z (%) = 302 (M", 100), 274 (22), 77 (43).

HRMS (ESI): calcd for C1gH1aN30, (M+H) 303.10023, found 303.100464.

IR (ATR, cmY): ¥ = 3024 (w), 1661 (m), 1600 (m), 1484 (m), 1445 (m), 1414 (m), 1295 (w), 1273 (m), 1239 (m), 1187 (w), 1154 (w), 1033
(W), 935 (W), 903 (w), 815 (m), 752 (s), 689 (m), 603 (M).

6-(5-Chloro-2-hydroxyphenyl)-1,2-dihydro-2-phenylpyrazolo[3,4-b]pyridin-3-one (15c)
0
X
o | _J_ N-Ph
NTON
OH
Brown solid, mp 301-303 °C (heptane: i-PrOH/1:15).
'"H NMR (250 MHz, DMSO-ds): & = 7.07 (d, 1H, 3J = 8.7 Hz), 7.27 (t, 1H, %3 = 7.5 Hz), 7.39 (dd, 1H, 3J = 8.7 Hz, %) = 2.7 Hz), 7.49-7.55 (m,
2H), 7.92-8.06 (m, 4H), 8.31 (d, 1H, %3 = 8.3 Hz), 11.92 (br s, 1H, OH), 12.39 (br s, 1H, NH).
3¢ NMR (62.9 MHz, DMSO-dg): 6 = 109.0, 115.9, 119.4, 119.5, 122.5, 123.0, 125.3, 128.3, 129.1, 131.4, 134.7, 155.3, 155.4, 156.8, 158.0,
178.9.
MS (EI, 70 eV): m/z (%) = 337 (M*, 100), 308 (13).
HRMS (ESI): calcd for C15H13CIN3O, (M+H) 338.79255, found 338.79257.
IR (ATR, cm™): v = 3391 (w), 2991 (w), 2771 (w), 2450 (w), 1661 (m), 1591 (m), 1486 (m), 1447 (m), 1389 (m), 1336 (W), 1292 (m), 1276
(m), 1245 (m), 1207 (w), 1175 (m), 1158 (w), 1126 (w), 1099 (w), 1075 (w), 1023 (w), 944 (w), 868 (w), 828 (m), 810 (m), 757 (s), 719 (s), 686
(m), 598 (m), 577 (m), 539 (m).

1-Cyclohexyl-6-(2-hydroxy-5-methylphenyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonitrile (16a)

18
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CN
B
Me N/ N

Yellow solid, mp 168-170 °C (heptane: i-PrOH/1:10).

'"H NMR (300 MHz, DMSO-dg): & = 1.24-1.54 (m, 4H, CH,), 1.72-2.08 (m, 6H, CH,), 2.30 (s, 3H, Me), 4.53-4.61 (m, 1H, NCH), 6.86 (d, 1H,
3J=8.4Hz), 7.11 (d, 1H, 23 = 7.9 Hz), 7.81 (s, 1H), 8.05 (d, 1H, 3J = 8.4 Hz), 8.25 (d, 1H, *J = 8.7 Hz), 8.61 (s, 1H), 12.37 (s, 1H, OH).

3C NMR (62.9 MHz, DMSO-dg): & = 20.2, 24.8, 25.2, 32.1, 55.0, 83.1, 115.2, 115.6, 117.4, 118.2, 120.3, 127.8, 128.2, 129.5, 131.6, 135.6,
143.2, 152.1, 155.4.

MS (GC, 70 eV): m/z (%) = 331 (M*, 77), 246 (100), 220 (13).

HRMS (ESI): calcd for Co1H21N30 (M*) 331.16791, found 331.167627.

IR (ATR, cm™): v = 3114 (w), 2922 (m), 2857 (m), 2219 (s), 1604 (w), 1579 (m), 1521 (m), 1490 (m), 1443 (s), 1403 (m), 1361 (m), 1282 (s),
1245 (m), 1222 (s), 1209 (s), 1184 (s), 1152 (m), 1028 (m), 955 (W), 894 (w), 862 (W), 819 (s), 791 (s), 764 (m), 732 (m), 673 (M), 648 (s), 615
(m), 553 (m).

6-(5-Chloro-2-hydroxyphenyl)-1-cyclohexyl-1H-pyrrolo[2,3-b]pyridine-3-carbonitrile (16b)
CN

N

Cl =

Yellow solid, mp 202-210 °C (heptane: i-PrOH/1:10).
'H NMR (300 MHz, DMSO-dg): & = 1.23-1.86 (m, 6H, CH,), 1.97-2.02 (m, 2H, CH,), 2.16-2.23 (m, 2H, CH,), 4.52-4.63 (m, 1H, NCH), 6.98
(d, 1H, 3J = 8.9 Hz), 7.25 (dd, 1H, %) = 8.5 Hz, 3J = 2.5 Hz), 7.79-7.83 (m, 3H), 8.19 (d, 1H, 3J = 8.5 Hz), 13.34 (s, 1H, OH).

19
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3C NMR (62.9 MHz, CDCl5): & = 25.2, 25.5, 33.1, 55.6, 85.3, 114.3, 114.6, 119.3, 120.6, 124.2, 126.5, 130.3, 131.1, 132.8, 143.8, 143.0, 152.0,
157.4.

MS (GC, 70 eV): m/z (%) = 351 (M*, 100).

HRMS (E): calcd for CyoH1gCIN3O (M) 351.11329, found 351.113058.

IR (ATR, cm™): v = 3113 (w), 922 (w), 2219 (w), 1639 (w), 1580 (w), 1539 (W), 1522 (w), 1474 (m), 1446 (m), 1399 (m), 1357 (w), 1278 (m),
1242 (m), 1215 (m), 1185 (m), 1027 (w), 891 (w), 862 (w), 817 (s), 795 (m), 727 (m), 680 (m), 648 (s), 615 (m).

4-Methyl-2-(3-methyl-1-phenyl-1H-pyrazolo[3,4-b]pyridin-6-yl)phenol (17a)

Yellow solid, mp 139-140 °C (heptane: i-PrOH/1:1).

'H NMR (300 MHz, DMSO-dg): & = 2.30 (s, 3H, Me), 2.60 (s, 3H, Me), 6.88 (d, 1H, 3J = 8.8 Hz), 7.14 (dd, 1H, *J = 8.3 Hz, %) = 1.9 Hz), 7.38
(t, 1H, %) = 7.8 Hz), 7.59 (t, 2H, *J = 7.8 Hz), 7.86 (s, 1H), 7.97-8.04 (m, 3H), 8.42 (d, 1H, 3J = 8.8 Hz), 12.43 (s, 1H, OH).

B3C NMR (62.9 MHz, DMSO-dg): & = 12.1, 20.2, 114.8, 115.1, 117.5, 120.2, 121.2, 126.2, 127.8, 128.7, 129.4, 131.8, 132.3, 138.5, 143.2,
147.7, 155.9, 156.3.

MS (GC, 70 eV): m/z (%) = 315 (M*, 100), 286 (20).

HRMS (EI): calcd for CoH17N30 (M*) 315.13661, found 315.136368.

IR (ATR, cm™): v = 3380 (m), 2984 (m), 2770 (m), 2447 (w), 1580 (m), 1468 (s), 1439 (m), 1403 (m), 1307 (w), 1284 (m), 1245 (m), 1193
(m), 1163 (m), 1130 (m), 1081 (m), 1022 (m), 961 (w), 888 (w), 813 (s), 765 (M), 748 (s), 729 (s), 686 (s), 666 (S), 636 (5).

4-Bromo-2-(3-methyl-1-phenyl-1H-pyrazolo[3,4-b]pyridin-6-yl)phenol (17b)

20
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Yellow solid, mp 180-181 °C (MeOH: H,0/3:1).

'H NMR (300 MHz, DMSO-dg): & = 2.62 (s, 3H, Me), 6.94 (d, 1H, % = 8.8 Hz), 7.38 (t, 1H, 3J = 7.7 Hz), 7.47 (dd, 1H, *J = 8.8 Hz, *J = 2.2
Hz), 7.86 (t, 2H, 3J = 7.7 Hz), 8.00-8.09 (m, 3H), 8.18 (s, 1H), 8.44 (d, 1H, *J = 8.8 Hz), 12.44 (s, 1H, OH).

3C NMR (62.9 MHz, DMSO-dg): & = 12.1, 110.5, 115.5, 115.6, 119.7, 121.1, 123.4, 126.2, 129.3, 131.1, 131.9, 133.8, 138.5, 143.2, 147.9,
154.5, 156.9.

MS (GC, 70 eV): m/z (%) = 379 (M*, 100).

HRMS (ESI): calcd for C19H1sBrNsO (M+1) 380.0393, found 380.03927.

IR (ATR, cm™): v = 3061 (m), 1593 (s), 1578 (m), 1510 (m), 1474 (m), 1430 (m), 1398 (m), 1362 (m), 1286 (s), 1240 (m), 1206 (s), 1192 (m),
1171 (m), 1092 (m), 1013 (w), 954 (w), 852 (w), 814 (s), 779 (m), 747 (s), 701 (m), 687 (s), 665 (s), 633 (S), 596 (M).

4-Chloro-2-(3-methyl-1-phenyl-1H-pyrazolo[3,4-b]pyridin-6-yl)phenol (17c)

Yellow solid, mp 186-188 °C (MeOH: H,0/2:1).

'H NMR (300 MHz, DMSO-dg): & = 3.31 (s, 3H, Me), 6.93-7.60 (m, 5H), 8.08 (s, 4H), 8.33-8.64 (m, 1H), 12.42 (s, 1H, OH).

3C NMR (62.9 MHz, DMSO-dg): & = 12.1, 112.2, 115.6, 119.3, 121.1, 123.0, 123.9, 126.2, 128.3, 129.4, 131.0, 132.0, 134.1, 138.5, 143.2,
156.5, 157.3.

MS (GC, 70 eV): m/z (%) = 335 (M", 100).

HRMS (EI): calcd for C19H14CIN3O (M) 335.08199, found 335.081761.

IR (ATR, cm™): v = 3063 (m), 1641 (w), 1596 (m), 1579 (m), 1513 (m), 1480 (m), 1466 (m), 1434 (m), 1398 (m), 1364 (m), 1331 (w), 1286
(s), 1241 (m), 1207 (m), 1194 (m), 1133 (w), 1104 (m), 1081 (m), 1024 (w), 901 (w), 834 (w), 812 (s), 779 (m), 746 (s), 713 (m), 687 (s), 653
(m), 633 (m).

5-(2-Hydroxy-5-methylphenyl)-1-methyl-3-phenyl-1H-imidazo[4,5-b]pyridine-2(3H)-thione (18a)
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}\/Ie
AN N
—Ss
Me —
NT N
Ph
OH

Green solid, mp 224-225 °C (heptane: i-PrOH/1:3).

'H NMR (300 MHz, DMSO-dg): & = 2.25 (s, 3H, Me), 3.80 (s, 3H, NMe), 6.70 (d, 1H, *J = 8.2 Hz), 7.01 (dd, 1H, %J = 8.2 Hz, *J = 1.5 Hz),
7.48-7.66 (m, 5H, Ph), 7.70 (s, 1H), 7.99-8.05 (m, 2H), 11.76 (s, 1H, OH).

3C NMR (69.2 MHz, DMSO-dg): & = 20.2, 31.2, 115.6, 117.4, 118.7, 119.4, 124.8, 127.3, 127.6, 128.1, 129.0, 129.2, 131.2, 134.2, 142.7,
150.0, 154.9, 170.6.

MS (GC, 70 eV): m/z (%) = 347 (M*, 100), 332 (15).

HRMS (ESI): calcd for C»H1sN30S (M+H) 348.2558, found 348.2559.

IR (ATR, cm™): v = 2912 (w), 1496 (w), 1464 (m), 1434 (m), 1381 (m), 1329 (m), 1282 (s), 1249 (s), 1215 (m), 1183 (m), 1135 (m), 1189 (m),
1024 (w), 911 (w), 815 (s), 793 (s), 773 (m), 758 (s), 733 (M), 686 (s), 648 (M).

5-(2-Hydroxyphenyl)-1-methyl-3-phenyl-1H-imidazo[4,5-b]pyridine-2(3H)-thione (18b)

}\/Ie
N
| ] =s
NT R
Ph
OH

White solid, mp 220-222 °C (heptane: i-PrOH/1:3).
'H NMR (300 MHz, DMSO-dg): & = 3.82 (s, 3H, Me), 6.81-6.91 (m, 2H), 7.19-7.25 (m, 1H), 7.54-7.67 (m, 5H, Ph), 7.91 (dd, 1H, *J = 8.1 Hz,
%) = 1.4 Hz), 8.03-8.10 (m, 2H), 11.90 (s, 1H, OH).
3¢ NMR (75.5 MHz, DMSO-dg): 6 = 31.2, 116.0, 117.5, 118.7, 119.2, 120.2, 125.0, 127.5, 128.2, 129.0, 129.3, 130.5, 134.2, 142.9, 149.9,
157.0, 170.7.
MS (GC, 70 eV): m/z (%) = 333 (M", 100), 318 (19).
HRMS (EI): calcd for C19H1sN30S (M) 333.08521, found 333.092105.
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IR (ATR, cm™): v = 3051 (w), 1615 (w), 1593 (w), 1499 (w), 1466 (m), 1427 (m), 1332 (s), 1296 (m), 1281 (M), 1248 (m), 1227 (m), 1203
(m), 1164 (m), 1041 (m), 1090 (m), 1022 (W), 963 (W), 932 (W), 812 (), 753 (s), 734 (M), 706 (s), 689 (5), 636 (S).

3-Cyclohexyl-5-(2-hydroxyphenyl)-1-methyl-1H-imidazo[4,5-b]pyridine-2(3H)-thione (18c)
Me
X

N
| =5
N

Yellow solid, mp 250-251 °C (i-PrOH).

'H NMR (300 MHz, DMSO-ds): & = 1.16-1.49 (m, 3H, CHy), 1.75-1.93 (m, 5H, CH,), 2.35-2.43 (m, 2H, CH,), 3.75 (s, 3H, Me), 5.07-5.15 (m,
1H, NCH), 6.93-7.00 (m, 2H), 7.26-7.33 (m, 1H), 7.96-8.08 (m, 3H), 12.02 (s, 1H, OH).

3C NMR (62.9 MHz, DMSO-ds): 6 = 25.0, 25.5, 29.0, 31.4, 56.1, 115.9, 117.4, 118.3, 119.5, 121.3, 124.8, 128.1, 130.4, 142.2, 149.0, 156.8,
169.8.

MS (GC, 70 eV): m/z (%) = 339 (M", 48), 257 (100).

HRMS (EI): calcd for C19H21N30S (M*) 339.13998, found 339.139863.

IR (ATR, cm™): v = 2918 (w), 2858 (W), 1614 (w), 1504 (w), 1465 (m), 1428 (m), 1382 (m), 1325 (m), 1282 (m), 1238 (m), 1167 (m), 1139
(m), 1044 (m), 894 (w), 808 (s), 738 (s), 685 (M), 657 (M), 620 (mM).

5-(5-Bromo-2-hydroxyphenyl)-1-methyl-3-phenyl-1H-imidazo[4,5-b]pyridine-2(3H)-thione (18d)

}\/Ie
x—N
Br | 7 >:S
N7
Ph
OH
Brown solid, mp 248-250 °C (MeOH: H,0/15:1).
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'H NMR (250 MHz, DMSO-dg): & = 3.58 (s, 3H, Me), 6.57 (d, 1H, 3] = 8.9 Hz), 7.11 (dd, 1H, 3] = 8.7 Hz, *J = 2.2 Hz), 7.29-7.42 (m, 5H, Ph),
7.79-7.80 (m, 2H), 7.83 (s, 1H), 11.64 (s, 1H, OH).

13C NMR (62.9 MHz, DMSO-dg): & = 31.2, 110.5, 116.9, 118.5, 119.7, 123.0, 125.5, 128.2, 129.0, 129.2, 129.9, 132.8, 134.2, 141.2, 143.2,
148.1, 156.0, 171.0.

MS (GC, 70 eV): m/z (%) = 412 (M*, 100), 166 (12).

HRMS (ESI): calcd for C1oH1sCIN;OS (M+H) 413.11258, found 413.11261

IR (ATR, cm™Y): ¥ = 2913 (w), 1499 (w), 1463 (m), 1431 (w), 1384 (m), 1329 (m), 1280 (s), 1247 (m), 1200 (m), 1148 (m), 1090 (w), 969 (W),
934 (W), 864 (W), 819 (s), 714 (w), 687 (s), 640 (M), 582 (w).

5-(5-Chloro-2-hydroxyphenyl)-1-methyl-3-phenyl-1H-imidazo[4,5-b]pyridine-2(3H)-thione (18e)

Me
N
o | N)=s
N \
Ph

OH
Yellow solid, mp 252-254 °C (i-PrOH).
IH NMR (300 MHz, DMSO-ds): 5 = 3.83 (s, 3H, Me), 6.87 (d, 1H, 3] = 8.7 Hz), 7.23 (s, 1H), 7.62 (s, 5H, Ph), 7.92 (s, 1H), 8.05-8.18 (m, 2H),
11.90 (br's, 1H, OH).
3C NMR due to bed solubility was not possible to measure.
MS (GC, 70 eV): m/z (%) = 367 (M*, 100), 352 (11).
HRMS (ESI): calcd for CoH1sCIN;OS (M+H) 368.06189, found 368.06207.
IR (ATR, cm™Y): ¥ = 2915 (w), 1618 (w), 1498 (m), 1462 (s), 1434 (m), 1383 (m), 1330 (s), 1297 (s), 1279 (s), 1247 (m), 1189 (m), 1150 (m),
1086 (M), 1026 (W), 971 (), 935 (W), 904 (W), 865 (W), 819 (s), 754 (m), 722 (M), 687 (s), 658 (M), 584 (m).

5-(5-Chloro-2-hydroxyphenyl)-3-cyclohexyl-1-methyl-1H-imidazo[4,5-b]pyridine-2(3H)-thione (18f)
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o | >=s

Yellow solid, mp 185-187 °C (heptane: i-PrOH/1:10).

'H NMR (300 MHz, DMSO-ds): & = 1.16-1.48 (m, 3H, CHy), 1.61-1.99 (m, 5H, CH,), 2.36-2.44 (m, 2H, CH,), 3.75 (s, 3H, Me), 5.05-5.13 (m,
1H, NCH), 7.02 (d, 1H, 33 = 8.5 Hz, CHy,), 7.30 (dd, 1H, 3J = 8.8 Hz, “J = 2.5 Hz, CHa,), 7.95-8.02 (m, 2H, CH,,), 8.14 (d, 1H, 3J = 8.8 Hz,
CHar), 11.91 (s, 1H, OH).

B3C NMR (75.5 MHz, DMSO-de): & = 25.0, 25.5, 29.0, 31.4, 56.2, 116.7, 118.0, 119.1, 123.1, 123.4, 125.2, 127.6, 129.7, 142.5, 147.2, 155.4,
170.0.

MS (GC, 70 eV): m/z (%) = 373 (M*, 42), 291 (100).

HRMS (ESI): calcd for C19H21CIN3OS (M+H) 374.10884, found 374.10876.

IR (ATR, cm™): v = 2934 (w), 2854 (w), 1615 (w), 1468 (m), 1434 (m), 1383 (m), 1338 (m), 1323 (m), 1295 (m), 1279 (s), 1244 (m), 1213
(w), 1170 (m), 1141 (m), 1092 (w), 1047 (w), 933 (w), 864 (w), 825 (m), 806 (s), 718 (M), 655 (M), 625 (W), 582 (m).

5-(5-Chloro-2-hydroxyphenyl)-3-ethyl-1-methyl-1H-imidazo[4,5-b]pyridine-2(3H)-thione (189)
Me
~ N

Cl l/ >=S

OH
Green solid, mp 204-206 °C (i-PrOH).
'H NMR (300 MHz, DMSO-dg): & = 1.33 (t, 3H, 3J = 7.1 Hz, CH,Me), 3.73 (s, 3H, Me), 4.34 (q, 2H, CH>), 6.96 (d, 1H, J = 8.5 Hz), 7.26 (dd,
1H, 33 = 8.7 Hz, *J = 2.7 Hz), 7.89-7.93 (m, 2H), 8.05 (d, 1H, 3J = 8.5 Hz), 11.64 (br s, 1H, OH).
3C NMR (62.9 MHz, DMSO-dg): 6 = 12.7, 30.9, 38.1, 117.2, 117.7, 118.9, 123.0, 123.7, 125.0, 127.7, 129.8, 142.5, 147.8, 155.2, 169.9.
MS (GC, 70 eV): m/z (%) = 319 (M*, 100), 291 (50).
HRMS (ESI): calcd for C15H15CIN3OS (M+H) 320.06189, found 320.06194.
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IR (ATR, cm™Y): ¥ = 2938 (w), 1469 (m), 1436, 1383 (s), 1341 (m), 1316 (m), 1278 (s), 1244 (m), 1187 (m), 1148 (w), 1122 (s), 1089 (m), 1028
(W), 957 (W), 867 (), 858 (W), 846 (W), 829 (M), 802 (s), 774 (W), 753 (W), 718 (M), 673 (W), 652 (M), 595 (M), 570 (W), 548 (w).

3-Cyclohexyl-5-(2,5-dihydroxyphenyl)-1-methyl-1H-imidazo[4,5-b]pyridine-2(3H)-thione (18h)
Me
N

Ho P e

Yellow solid, mp 307-309 °C (i-PrOH).

'H NMR (300 MHz, DMSO-dg): & = 1.21-1.53 (m, 3H, CH,), 1.62-2.11 (m, 5H, CH>), 2.29-2.40 (m, 2H, CHy), 3.73 (s, 3H, Me), 5.06-5.14 (m,
1H, NCH), 6.36-6.41 (m, 2H), 7.82 (d, 1H, *J = 8.7 Hz), 7.88-7.95 (m, 2H), 9.77 (s, 1H, OH), 12.44 (s, 1H, OH).

3C NMR (75.5 MHz, DMSO-dg): & = 25.6, 29.0, 31.4, 56.0, 62.0, 103.4, 107.8, 112.2, 114.2, 118.7, 123.9, 128.8, 141.6, 150.0, 158.7, 160.0,
169.2.

MS (GC, 70 eV): m/z (%) = 355 (M", 74), 273 (100), 168 (10).

HRMS (ESI): calcd for C19H,1N30,S (M*) 355.13490, found 355.134366.

IR (ATR, cm™): v = 3305 (w), 3139 (W), 2929 (m), 2862 (w), 1610 (m), 1465 (s), 1437 (s), 1385 (m), 1323 (s), 1298 (s), 1250 (s), 1221 (m),
1169 (s), 1140 (s), 1122 (m), 1046 (m), 976 (m), 946 (m), 840 (w), 791 (s), 721 (m), 652 (m), 611 (m).

7-(2-Hydroxy-5-methylphenyl)pyrido[2,3-d]pyrimidine-2,4-diol (19a)

Green solid, mp more then 375 °C (EE: i-PrOH/1:2).
'H NMR (300 MHz, DMSO-dg): & = 2.28 (s, 3H, Me), 6.86 (d, 1H, 3J = 8.2 Hz), 7.17 (dd, 1H, 3J = 8.4 Hz, *J = 1.7 Hz), 7.83 (s, 1H), 7.93 (d,
1H, %1 = 8.4 Hz), 8.30 (d, 1H, *J = 8.4 Hz), 8.93, 11.45, 12.00 (all s, 1H, OH).
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13C NMR (62.9 MHz, DMSO-dg): & = 20.1, 107.7, 114.8, 118.1, 118.2, 127.8, 128.2, 133.5, 137.4, 150.4, 150.7, 156.8, 160.9, 161.8.

MS (GC, 70 eV): m/z (%) = 269 (M*, 100), 198 (16).

HRMS (EI): calcd for C14H1:N3Os (M*) 269.07949, found 269.079464.

IR (ATR, cm™Y): vV = 3426 (w), 2981 (W), 2764 (m), 2457 (w), 1709 (m), 1661 (s), 1591 (s), 1472 (M), 1409 (s), 1365 (m), 1266 (m), 1241 (m),
1203 (m), 1115 (w), 1054 (w), 1025 (m), 950 (w), 878 (w), 800 (s), 767 (s), 706 (M), 678 (M), 651 (M), 588 (M).

7-(2-Hydroxyphenyl)pyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (19b)
o)

| N NH
N/ NAO
H
OH
White solid, mp > 375 °C (EE: i-PrOH/1:3).
'H NMR (300 MHz, DMSO-dg): & = 6.92—7.00 (m, 2H), 7.35-7.41 (m, 1H), 7.96 (d, 1H, *J = 8.4 Hz), 8.04 (dd, 1H, 3J = 8.0 Hz, *J = 1.4 Hz),
8.33 (d, 1H, 3J = 8.4 Hz), 11.51 (s, 1H, OH), 12.03 (s, 1H, NH), 12.52 (s, 1H, NH).
13C NMR (62.9 MHz, DMSO-dg): 5 = 107.9, 114.9, 118.2, 118.7, 119.2, 128.4, 132.7, 137.5, 150.4, 150.7, 158.9, 160.8, 161.8.
MS (GC, 70 eV): m/z (%) = 255 (M*, 12), 184 (20).
HRMS (ESI): calcd for C13H10N303 (M+1) 256.07167, found 256.07177.
IR (ATR, cm™): v = 3152 (w), 2984 (w), 2765 (m), 1710 (m), 1667 (m), 1592 (m), 1475 (m), 1414 (m), 1384 (m), 1277 (m), 1220 (m), 1151
(m), 1007 (w), 942 (w), 859 (m), 803 (m), 749 (s), 680 (M), 643 (m).

7-(5-Chloro-2-hydroxyphenyl)pyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (19c)
o
| N NH
cl N N/go
H
OH
Orange solid, mp > 375 °C (EE: i-PrOH/1:3).
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'H NMR (300 MHz, DMSO-dg): & = 6.99 (d, 1H, 3J = 8.8 Hz), 7.38 (dd, 1H, ®J = 8.8 Hz, *J = 2.5 Hz), 8.00-8.07 (m, 2H), 8.31 (d, 1H, *J = 8.4
Hz), 11.52 (s, 1H, OH), 11.99 (s, 1H, NH), 12.40 (s, 1H, NH).

B3C NMR (62.9 MHz, DMSO-ds): 5 = 108.5, 115.7, 120.0, 120.6, 123.0, 127.8, 132.1, 137.6, 150.3, 150.8, 157.4, 159.1, 161.8.

MS (EI, 70 eV): m/z (%) = 289 (M*, 100), 218 (27).

HRMS (El): calcd for C13HgCIN3O5 (M+1) 290.0327, found 290.0331.

IR (ATR, cm™): v = 3167 (w), 3043 (w), 1716 (m), 1659 (m), 1586 (m), 1467 (m), 1403 (m), 1344 (m), 1265 (m), 1241 (m), 1171 (m), 1100
(W), 1045 (w), 946 (w), 829 (m), 799 (s), 773 (m), 730 (M), 693 (s), 646 (M).

7-(2-Hydroxy-5-methylphenyl)-1-methylpyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (19d)

l\ NH

Me z /&

OH
White solid, mp 332-333 °C (EE: i-PrOH/1:3).
H NMR (300 MHz, DMSO-ds): = 2.29 (s, 3H, Me), 3.54 (s, 3H, NMe), 6.91 (d, 1H, 3] = 8.6 Hz), 7.16 (dd, 1H, %J = 8.2 Hz, *J = 2.0 Hz), 7.81
(s, 1H), 7.98 (d, 1H, %J = 8.2 Hz), 8.35 (d, 1H, %J = 8.2 Hz), 11.46 (br s, 2H, OH).
3C NMR due to bed solubility was not possible to measure.
MS (GC, 70 eV)): m/z (%) = 283 (M", 100), 254 (33), 185 (20).
HRMS (EI): calcd for C1sH13N303 (M™) 283.09514, found 283.094282.
IR (ATR, cm™): 7 = 3182 (w), 2764 (m), 2457 (w), 1714 (m), 1682 (s), 1595 (s), 1470 (m), 1404 (m), 1365 (m), 1277 (m), 1225 (m), 1159 (w),
1131 (w), 1078 (w), 1027 (w), 831 (m), 804 (M), 774 (m), 734 (m), 690 (M), 669 (M), 611 (w).

7-(5-Chloro-2-hydroxyphenyl)-1-methylpyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (19¢)
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Cl Z /&
on Me

Yellow solid, mp 148-150 °C (MeOH: H,0/2:1).

'H NMR (300 MHz, DMSO-dg): & = 3.54 (s, 3H, Me), 7.04 (d, 1H, 3J = 7.8 Hz), 7.40 (d, 1H, *J = 8.0 Hz), 8.07-8.11 (m, 2H), 8.39 (d, 1H, 3J =

7.3 Hz), 11.76 (s, 2H, OH, NH).

3C NMR due to bed solubility was not possible to measure.

MS (El, 70 eV): m/z (%) = 303 (M, 100), 274 (23), 205 (27), 168 (20), 99 (11), 78 (36).

HRMS (EI): calcd for C14H19CIN3O3 (M™) 303.04052, found 303.040878.

IR (ATR, cm™): v = 3047 (w), 1727 (w), 1709 (m), 1689 (m), 1594 (s), 1484 (m), 1469 (m), 1406 (s), 1365 (m), 1285 (s), 1239 (w), 1219 (w),

1202 (w), 1162 (w), 1130 (w), 1102 (w), 1074 (w), 1025 (w), 979 (w), 838 (m), 806 (m), 734 (w), 719 (s), 697 (m), 686 (M), 651 (W).

7-(2-Hydroxy-5-methylphenyl)-1,3-dimethylpyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (19f)

Me l/ /&

OH
White solid, mp 304-306 °C (i-PrOH).
'H NMR (300 MHz, CDCls-dg): & = 2.35 (s, 3H, Me), 3.50 (s, 3H, NMe), 3.75 (s, 3H, NMe), 6.95 (d, 1H, 3J = 8.4 Hz), 7.22 (dd, 1H, %] = 8.4
Hz, *J = 1.4 Hz), 7.65 (s, 1H), 8.53 (d, 1H, 3J = 8.4 Hz), 12.94 (br s, 2H, OH).
3C NMR (62.9 MHz, CDCl5): & = 20.7, 28.6, 29.8, 105.8, 108.3, 114.2, 118.6, 127.5, 128.8, 134.5, 138.7, 143.1, 149.4, 151.3, 155.0, 162.1.
MS (GC, 70 eV): m/z (%) = 297 (M*, 100), 268 (25), 185 (14).
HRMS (EI): calcd for C1gH15N303 (M*) 297.11079, found 297.110626.
IR (ATR, cm™): v = 2930 (w), 1712 (w), 1652 (s), 1599 (s), 1478 (m), 1424 (s), 1395 (m), 1358 (s), 1298 (m), 1280 (s), 1233 (m), 1221 (s),
1130 (m), 1103 (m), 1063 (w), 1018 (m), 831 (m), 798 (s), 776 (M), 747 (s), 734 (M), 712 (s), 665 (M), 646 (M), 543 (M).
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7-(5-Chloro-2-hydroxyphenyl)-1,3-dimethylpyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (199)

Cl l/ /K

OH
Yellow solid, mp 252-253 °C (heptane: i-PrOH/1:5).
'H NMR (300 MHz, DMSO-dg): & = 3.32 (s, 3H, NMe), 3.62 (s, 3H, NMe), 7.11 (d, 1H, *J = 8.7 Hz), 6.39 (dd, 1H, %J = 9.0 Hz, *J = 3.0 Hz),
8.05 (d, 1H, 3J = 2.7 Hz), 8.12 (d, 1H, %1 = 8.3 Hz), 8.43 (d, 1H, *J = 8.3 Hz), 11.70 (s, 1H, OH).
3C NMR (75.5 MHz, DMSO-dg): 6 = 28.1, 29.2, 108.8, 117.9, 119.2, 123.1, 123.4, 128.8, 131.5, 137.7, 149.8, 151.0, 156.3, 158.0, 160.4.
MS (GC, 70 eV): m/z (%) = 317 (M*, 100), 288 (21), 205 (19).
HRMS (El): calcd for C15H1,CIN3O3 (M*) 317.05617, found 317.05629.
IR (ATR, cm™b): v = 3362 (W), 2962 (w), 2767 (m), 2452 (w), 1708 (m), 1658 (s), 1598 (s), 1468 (s), 1424 (s), 1354 (m), 1284 (m), 1238 (M),
1211 (m), 1122 (w), 1096 (m), 1052 (w), 1022 (m), 865 (W), 847 (m), 804 (s), 747 (m), 711 (m), 691 (m), 651 (M), 641 (m).

7-(2-Hydroxy-5-methylphenyl)-2-mercaptopyrido[2,3-d]pyrimidin-4-ol (19h)

Green solid, mp 371-373 °C (heptane: i-PrOH/1:5).

'H NMR (300 MHz, DMSO-dg): & = 2.29 (s, 3H, Me), 6.87 (d, 1H, °J = 8.4 Hz), 7.20 (dd, 1H, %) = 8.4 Hz, “J = 1.7 Hz), 7.87 (s, 1H), 8.04 (d,
1H, %1 =8.7 Hz), 8.33 (d, 1H, °J = 8.7 Hz), 12.08 (s, 1H, OH), 12.65 (s, 1H, OH), 13.47 (s, 1H, SH).

3¢ NMR (62.9 MHz, DMSO-dg): 6 = 20.1, 109.8, 116.3, 118.0, 118.3, 127.9, 128.3, 133.8, 137.2, 149.8, 156.9, 159.2, 161.2, 175.9.

MS (GC, 70 eV): m/z (%) = 285 (M, 100), 168 (26), 99 (14).

HRMS (EI): calcd for C14H11N30,S (M™) 285.05665, found 285.056686.
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IR (ATR, cm™Y): v = 3134 (w), 3018 (w), 2768 (w), 1683 (m), 1609 (s), 1589 (s), 1567 (S), 1545 (s), 1481 (s), 1417 (m), 1282 (m), 1239 (s),
1200 (s), 1161 (s), 1133 (s), 1052 (w), 988 (W), 836 (M), 812 (s), 777 (), 692 (M), 660 (M), 610 (W), 578 (S), 543 (S).

7-(5-Bromo-2-hydroxyphenyl)-4-mercaptopyrido[2,3-d]pyrimidin-2-ol (19i)
OH

o7 )
Br = /)\
N N

OH
Brown solid, mp > 375 °C (heptane: i-PrOH/1:5).
'H NMR (300 MHz, DMSO-dg): & = 7.00 (d, 1H, % = 8.8 Hz), 7.52 (dd, 1H, %1 = 8.8 Hz, “J = 2.5 Hz), 8.14 (d, 1H, *J = 8.6 Hz), 8.23 (s, 1H),
8.34 (d, 1H, 3J = 8.6 Hz), 12.20 (s, 1H, OH), 12.67 (s, 1H, OH), 13.44 (s, 1H, SH).
3¢ NMR (62.9 MHz, DMSO-dg): 6 =110.4, 110.5, 117.5, 120.5, 121.2, 130.9, 135.1, 137.3, 150.0, 157.8, 159.2, 159.4, 175.9.
MS (GC, 70 eV): m/z (%) = 348 (M", 100), 207 (16).
HRMS (EI): calcd for C13HgBrNzO,S (M*) 348.95151, found 348.950828.
IR (ATR, cm™): v = 3184 (w), 2932 (w), 2758 (m), 2456 (w), 1665 (s), 1621 (m), 1586 (s), 1548 (m), 1470 (s), 1413 (m), 1356 (s), 1272 (s),
1236 (s), 1205 (s), 1175 (s), 1087 (w), 1026 (w), 939 (w), 838 (m), 814 (m), 787 (s), 723 (m), 664 (m).

SH

7-(5-Chloro-2-hydroxyphenyl)-2-mercaptopyrido[2,3-d]pyrimidin-4-ol (19j)

Yellow solid, mp > 375 °C (MeOH: H,0/2:1).

IH NMR (250 MHz, DMSO-dg): & = 7.01 (d, 1H, %J = 8.4 Hz), 7.41 (td, 1H, 3J = 8.8 Hz, *J = 2.5 Hz), 8.11-8.15 (m, 2H), 8.35 (d, 1H, %J = 8.4
Hz), 12.24 (s, 1H, OH), 12.69 (s, 1H, OH), 13.47 (s, 1H, SH).

3¢ NMR (62.9 MHz, DMSO-dg): 6 =110.5, 117.1, 120.2, 120.3, 123.1, 127.8, 132.4, 137.4, 149.9, 157.6, 159.2, 159.5, 176.0.
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MS (GC, 70 eV): m/z (%) = 305 (M*, 100), 277 (12), 218 (12), 168 (28), 99 (16).

HRMS (EI): calcd for C15HsCIN3O,S (M*) 305.00203, found 305.001007.

IR (ATR, cm™Y): v = 3186 (w), 1665 (m), 1606 (m), 1587 (s), 1558 (m), 1470 (m), 1414 (m), 1356 (m), 1271 (m), 1236 (m), 1192 (m), 1136
(m), 1098 (w), 1051 (w), 941 (w), 838 (m), 815 (m), 785 (s), 735 (M), 699 (W), 667 (M), 575 (M), 540 (M).

2-(2,4-Diaminopyrido[2,3-d]pyrimidin-7-yl)-4-methylphenol (20a)

Yellow solid, mp 352-354 °C (EE: i-PrOH/2:1).

'H NMR (250 MHz, DMSO-dg): & = 2.28 (s, 3H, Me), 6.90 (d, 1H, % = 8.2 Hz), 7.19 (d, 1H, 3J = 8.0 Hz), 7.88 (br s, 2H, NH,), 8.17 (d, 1H, *J =
8.5 Hz), 8.50 (br s, 1H, NH,), 8.87 (d, 1H, %J = 8.5 Hz), 9.04 (br s, 1H, NH,), 11.94 (br s, 1H, NH,), 13.20 (s, 1H, OH).

3C NMR (62.9 MHz, DMSO-dg): 6 = 20.1, 103.1, 117.5, 117.8, 118.9, 128.0, 128.9, 133.8, 135.5, 148.7, 156.0, 156.6, 161.6, 162.7.

MS (GC, 70 eV): m/z (%) = 267 (M", 100).

HRMS (EI): calcd for C14H13Ns0 (M*) 267.11146, found 267.111500.

IR (ATR, cm™): v = 3412 (w), 3131 (w), 2861 (w), 1645 (m), 1608 (m), 1524 (w), 1480 (m), 1460 (m), 1370 (m), 1344 (m), 1291 (m), 1242
(m), 1214 (m), 1184 (m), 1147 (m), 1043 (m), 1004 (m), 874 (w), 835 (m), 800 (s), 770 (m), 742 (s), 701 (s), 674 (s), 646 (S).

2-(2,4-Diaminopyrido[2,3-d]pyrimidin-7-yl)-4-chlorophenol (20b)

Yellow solid, mp > 375 °C (EE: i-PrOH/1:3).

32



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

'H NMR (250 MHz, DMSO-ds): & = 7.08 (d, 1H, % = 8.9 Hz), 7.40 (td, 1H, 3J = 8.9 Hz, *J = 2.5 Hz), 7.81 (br s, 1H, NH,), 8.08 (d, 1H, *J = 2.5
Hz), 8.23 (d, 1H, 3J = 8.9 Hz), 8.52 (br s, 1H, NHy), 8.88 (d, 1H, *J = 8.5 Hz), 9.07 (br s, 1H, NH,), 9.41 (br s, 1H, NH,), 12.04 (s, 1H, OH).

B3C NMR (62.9 MHz, DMSO-dg): 5 = 103.4, 118.5, 119.7, 121.6, 123.1, 128.4, 132.1, 135.6, 148.9, 156.1, 157.0, 159.7, 162.7.

MS (GC, 70 eV): m/z (%) = 287 (M*, 100), 122 (16), 105 (36), 77 (16).

HRMS (ESI): calcd for C13H13:CINsO (M+1) 288.06466, found 288.06522.

IR (ATR, cm%): ¥ = 3307 (w), 3140 (w), 2586 (w), 1682 (W), 1645 (s), 1605 (s), 1525 (W), 1453 (s), 1400 (w), 1285 (m), 1235 (m), 1192 (m),
1145 (w), 1041 (w), 981 (w), 802 (s), 738 (m), 695 (m).

4-Bromo-2-(2-(piperidin-1-yl)thiazolo[4,5-b]pyridin-5-yl)phenol (21a)
35

Br | 7 N/>_N< :
N

OH

Brown solid, mp 194-196 °C (EE: i-PrOH/1:2).

'H NMR (300 MHz, DMSO-dg): & = 1.66 (s, 6H, CH,), 3.67 (s, 4H, CH,), 6.87-6.90 (m, 1H), 7.42 (s, 1H), 7.89 (s, 1H), 8.16 (s, 1H), 8.33-8.35
(s, 1H), 14.15 (s, 1H, OH).

3C NMR due to bed solubility was not possible to measure.

MS (El, 70 eV): m/z (%) = 389 (M", 100).

HRMS (ESI): calcd for C17H17BrN3OS (M+H) 390.02702, found 390.02783.

IR (ATR, cm™): v = 2925 (w), 1573 (m), 1523 (s), 1485 (m), 1423 (m), 1365 (m), 1328 (m), 1281 (s), 1272 (s), 1249 (s), 1213 (s), 1172 (m),
1123 (m), 1086 (m), 1009 (m), 956 (w), 909 (m), 872 (m), 857 (m), 823 (s), 811 (s), 747 (m), 696 (w), 655 (m), 622 (m).

4-Chloro-2-(2-(piperidin-1-yl)thiazolo[4,5-b]pyridin-5-yl)phenol (21b)

S
Cl l/N/>_N:>

N

OH
Brown solid, mp 178-180 °C (EE: i-PrOH/1:2).
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'H NMR (300 MHz, CDCls): & = 1.72 (s, 6H, CHy), 3.66 (s, 4H, CHy), 6.97 (d, 1H, %1 = 8.5 Hz), 7.18 (dd, 1H, *J = 8.7 Hz, *J = 1.8 Hz), 7.42 (d,
1H, 33 =8.2 Hz), 7.69 (d, 1H, 3J = 2.2 Hz), 7.91 (d, 1H, 3J = 8.2 Hz), 13.77 (s, 1H, OH).

13C NMR (62.9 MHz, CDCls): & = 24.0, 25.3, 49.6, 111.3, 119.9, 120.4, 123.3, 123.4, 125.9, 130.3, 130.5, 153.0, 158.0, 161.4, 170.6.

MS (EI, 70 eV): m/z (%) = 345 (M*, 100), 316 (21), 289 (16), 227 (15), 207 (11), 172 (11), 155 (16).

HRMS (ESI): calcd for C17H17CIN3OS (M+H) 346.07754, found 346.07691.

IR (ATR, cm™): v = 2925 (w), 1573 (w), 1519 (m), 1487 (m), 1423 (m), 1360 (m), 1326 (M), 1269 (), 1244 (s), 1214 (s), 1122 (m), 1042 (w),
1009 (w), 957 (w), 901 (m), 857 (m), 824 (s), 811 (s), 747 (m), 730 (m), 698 (W), 666 (s), 623 (m).

4-Chloro-2-(2-morpholinothiazolo[4,5-b]pyridin-5-yl)phenol (21c)

S /\
Cl l P />_N o
N N /
OH

Red-brown solid, mp 257-259 °C (EE: i-PrOH/1:2).

'H NMR (300 MHz, DMSO-dg): & = 3.74 (s, 8H, CH,), 6.96 (s, 1H), 7.30 (s, 1H), 7.95-8.07 (m, 2H), 8.40 (s, 1H), 14.05 (s, 1H, OH).

3¢ NMR (62.9 MHz, CDCl3): 6 =47.9, 65.4,112.8, 119.6, 120.9, 122.6, 123.4, 126.5, 130.3, 131.9, 152.3, 157.5, 160.8, 171.2.

MS (EI, 70 eV): m/z (%) = 347 (M, 62), 269 (100), 206 (12).

HRMS (EI): calcd for C1H14CIN3O,S (M) 347.04898, found 347.048741.

IR (ATR, cm™): ¥ = 2966 (w), 1575 (w), 1529 (s), 1478 (m), 1426 (m), 1371 (m), 1330 (m), 1280 (s), 1230 (s), 1217 (m), 1189 (m), 1115 (s),
1030 (m), 965 (w), 896 (m), 872 (M), 825 (s), 730 (m), 666 (S), 621 (m).

4-Chloro-2-(2-(dimethylamino)thiazolo[4,5-b]pyridin-5-yl)phenol (21d)

XS /
I 2N
cl NE N \
OH

Brown solid, mp 255-256 °C (EE: i-PrOH/1:3).
'H NMR (250 MHz, DMSO-dg): & = 3.23 (s, 6H, Me), 6.94 (d, 1H, %3 = 8.1 Hz), 7.30 (d, 1H, *J = 7.0 Hz), 7.89 (d, 1H, %J = 7.6 Hz), 8.06 (s,
1H), 8.36 (d, 1H, %1 = 7.6 Hz), 14.21 (s, 1H, OH).
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3C NMR (62.9 MHz, CDCls): § = 26.1, 112.1, 119.6, 120.9, 122.5, 124.0, 126.4, 130.3, 131.6, 134.0, 152.1, 157.6, 161.2.

MS (El, 70 eV): m/z (%) = 305 (M, 100), 290 (12), 276 (12).

HRMS (ESI): calcd for C14H13CIN3OS (M+H) 306.04624, found 306.04684.

IR (ATR, cm™): v = 2890 (w), 1598 (w), 1579 (w), 1538 (m), 1488 (w), 1404 (w), 1348 (m), 1278 (m), 1218 (m), 1173 (m), 1140 (m), 1100
(w), 1083 (m), 961 (w), 914 (m), 877 (m), 817 (s), 747 (m), 731 (m), 709 (m), 660 (s).

2-(3-Methyl-1-phenyl-1H-pyrazolo[3,4-b]pyridin-6-yl)naphthalen-1-ol (22)

White solid, mp 186-187 °C (from EE: i-PrOH/1:2).

'H NMR (300 MHz, DMSO-dg): & = 2.65 (s, 3H, Me), 7.46-7.71 (m, 6H), 7.88-7.97 (m, 3H), 8.20-8.25 (m, 2H), 8.33 (d, 1H, *J = 8.0 Hz), 8.57
(d, 1H, %3 = 8.5 Hz), 14.88 (s, 1H, OH).

3C NMR (62.9 MHz, DMSO-dg): & = 12.1, 112.0, 113.8, 115.2, 118.6, 121.9, 123.0, 124.3, 125.3, 125.6, 126.8, 127.3, 128.1, 129.6, 132.9,
134.9, 138.2, 143.5, 146.8, 156.2, 156.7.

MS (GC, 70 eV): m/z (%) = 351 (M", 100).

HRMS (ESI): calcd for Cp3H1gN30 (M+H) 352.1444, found 352.14452.

IR (ATR, cm™): v = 3400 (w), 2980 (m), 2763 (s), 2456 (w), 1582 (s), 1508 (m), 1480 (m), 1431 (m), 1389 (s), 1349 (m), 1304 (m), 1231 (m),
1176 (m), 1148 (w), 1119 (w), 1057 (m), 1023 (m), 948 (w), 850 (m), 804 (m), 790 (s), 772 (s), 753 (s), 722 (m), 691 (s), 648 (s), 608 (M), 570
(m).

5-(1-Hydroxynaphthalen-2-yl)-1-methyl-3-phenyl-1H-imidazo[4,5-b]pyridine-2(3H)-thione (23)
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Green solid, mp 305-306 °C (i-PrOH).

'H NMR (300 MHz, DMSO-dg): & = 3.85 (s, 3H, Me), 7.42-7.54 (m, 3H), 7.64-7.73 (m, 5H, Ph), 7.82 (d, 1H), 8.09-8.24 (m, 4H), 13.61 (br s,
1H, OH).

3C NMR due to bed solubility was not possible to measure.

MS (GC, 70 eV): m/z (%) = 383 (M", 100), 207 (13).

HRMS (EI): calcd for C3H17N3OS (M*) 383.10868, found 383.107368.

IR (ATR, cm™): v = 3049 (w), 1614 (W), 1569 (w), 1499 (w), 1462 (s), 1438 (m), 1402 (m), 1337 (s), 1295 (s), 1223 (m), 1203 (m), 1139 (m),
1063 (w), 1027 (w), 977 (w), 853 (w), 795 (s), 769 (m), 723 (m), 704 (m), 622 (m).

7-(1-Hydroxynaphthalen-2-yl)-4-mercaptopyrido[2,3-d]pyrimidin-2-ol (24)

Brown solid, mp 278-280 °C (EE: i-PrOH/1:1).

'H NMR (300 MHz, DMSO-dg): & = 7.41 (d, 1H, 3J = 8.8 Hz), 7.51-7.62 (m, 2H), 7.83 (d, 1H, *J = 7.5 Hz), 8.03-8.06 (m, 2H), 8.30-8.35 (m,
2H), 12.65 (s, 1H, OH), 13.56 (s, 1H, OH), 13.99 (s, 1H, SH).

3C NMR (62.9 MHz, DMSO-dg): & = 109.4, 110.8, 115.8, 118.6, 123.3, 123.8, 125.4, 125.8, 127.3, 128.6, 135.4, 137.3, 149.5, 157.2, 159.1,
161.2, 175.9.

MS (GC, 70 eV): m/z (%) = 321 (M*, 100), 234 (12), 78 (12).
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HRMS (EI): calcd for C17H1:N3O,S (M*) 321.05665, found 321.056049.
IR (ATR, cm™Y): v = 3284 (w), 1702 (w), 1672 (m), 1611 (m), 1581 (m), 1554 (m), 1512 (m), 1472 (m), 1396 (), 1344 (M), 1273 (m), 1242
(m), 1207 (m), 1178 (s), 1148 (m), 1126 (s), 1108 (m), 949 (w), 868 (s), 808 (M), 786 (S), 764 (S), 723 (M), 650 (M).

6-(3-(Trifluoromethyl)phenyl)-1,2-dihydro-2-phenylpyrazolo[3,4-b]pyridin-3-one (26a)

F3C

Yellow solid, mp 161-162 °C (EE: i-PrOH/1:3).

'H NMR (300 MHz, DMSO-dg): & = 7.20-7.31 (m, 1H), 7.45-7.55 (m, 2H), 7.90-7.95 (m, 5H), 8.34-8.40 (m, 3H), 8.32-8.44 (m, 5H), 11.80
(br s, 1H, NH).

F NMR (282 MHz, DMSO-dg): 6 = —61.2.

3¢ NMR due to bed solubility it was not possible to measure.

MS (GC, 70 eV): m/z (%) = 355 (M", 100), 286 (37).

HRMS (EI): calcd for CooH14F3N3 (M¥) 355.09221, found 355.09222.

IR (ATR, cm™): v = 3382 (w), 3013 (m), 2773 (m), 2448 (w), 1651 (m), 1620 (m), 1594 (m), 1501 (m), 1467 (w), 1441 (m), 1403 (m), 1325
(m), 1301 (m), 1158 (m), 1120 (s), 1067 (s), 1017 (s), 935 (W), 857 (m), 825 (s), 792 (S), 746 (s), 711 (S), 682 (5).

1,2-Dihydro-6-(4-methoxyphenyl)-2-phenylpyrazolo[3,4-b]pyridin-3-one (26b)

o
A
| N—Ph
7
N
N" Ol

MeO
Orange solid, mp 173-174 °C (EE: i-PrOH/1:2).
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'H NMR (300 MHz, DMSO-dg): 6 = 3.88 (s, 3H, OMe), 7.11 (d, 2H, 31=8.9 Hz), 7.24-7.29 (m, 1H), 7.49-7.55 (m, 2H), 7.75 (d, 1H, %1=8.3
Hz), 7.93-7.96 (m, 2H), 8.16 (d, 2H, 31=8.9 Hz), 8.23 (d, 1H, 33=8.1 Hz), 10.31 (br s, 1H, NH).

3¢ NMR (75.5 MHz, DMSO-dg): 6 = 55.4, 108.5, 113.9, 114.4, 118.8, 119.3, 125.0, 128.9, 129.0, 129.9, 134.2, 135..7, 137.4, 157.4, 158.7,
159.6, 161.1.

MS (El, 70 eV): m/z (%) = 317 (M", 100), 288 (20).

HRMS (E): calcd for C1gH15N30, (M™) 317.11588, found 317.115965.

IR (ATR, cm): v = 2936 (w), 2761 (m), 2456 (m), 1899 (w), 1630 (w), 1594 (m), 1576 (m), 1529 (w), 1479 (m), 1439 (m), 1381 (w), 1356
(m), 1319 (m), 1299 (m), 1257 (s), 1221 (m), 1182 (m), 1149 (m), 1064 (m), 1025 (m), 943 (w), 889 (w), 836 (w), 809 (m), 783 (m), 769 (m),
754 (m), 721 (w), 693 (m), 670 (w).

6-(2-Fluorophenyl)-1,2-dihydro-2-phenylpyrazolo[3,4-b]pyridin-3-one (26c)

Brown solid, mp 241-243 °C (heptane: i-PrOH/1:2).

'H NMR (300 MHz, DMSO-dg): & = 7.25-7.30 (m, 1H), 7.36-7.42 (m, 2H), 7.49-7.60 (m, 4H), 7.92-8.00 (m, 3H), 8.32 (d, 1H, 3J = 8.3 Hz),
11.65 (br s, 1H, NH).

F NMR (282 MHz, DMSO-dg): 8 = -115.9.

3C NMR due to bed solubility it was not possible to measure.

MS (GC, 70 eV): m/z (%) = 305 (M*, 100), 276 (41), 207 (15), 77 (17).

HRMS (ESI): calcd for C1gH13FN3O (M+H) 306.10372, found 306.10335.

IR (ATR, cm™): ¥ = 3043 (w), 1643 (m), 1593 (m), 1497 (m), 1441 (m), 1415 (m), 1335 (w), 1302 (m), 1280 (m), 1203 (m), 1128 (w), 1085
(W), 1026 (W), 937 (w), 893 (w), 789 (w), 760 (s), 740 (s), 712 (w), 661 (S), 590 (S).

1,2-Dihydro-2-phenyl-6-(pyridin-3-yl)pyrazolo[3,4-b]pyridin-3-one (26d)
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Yellow solid, mp 268-270 °C (MeQOH).

'H NMR (300 MHz, DMSO-dg): § = 7.25-7.31 (m, 1H), 7.50-7.55 (m, 2H), 7.91-7.94 (m, 2H), 8.01-8.10 (m, 2H), 8.42 (d, 1H, 3] = 8.1 Hz),
8.96 (d, 1H, 3 = 5.2 Hz), 9.09 (d, 1H, 3] = 8.7 Hz), 9.53 (s, 1H), 11.90 (br s, 1H, NH).

3¢ NMR (62.9 MHz, CF3COOD/DMSO-dg): 6 = 127.3, 131.5, 133.2, 133.3, 137.1, 140.9, 141.0, 144.2, 145.4, 149.1, 157.0, 157.8, 160.5,
164.5, 165.9.

MS (GC, 70 eV): m/z (%) = 288 (M*, 100), 259 (50), 77 (28).

HRMS (EI): calcd for C17H12N4O (M+H) 288.10056, found 288.100698.

IR (ATR, cm %): ¥ = 3052 (w), 2442 (m), 2062 (w), 1651 (s), 1607 (m), 1538 (m), 1495 (m), 1445 (m), 1422 (m), 1345 (m), 1304 (s), 1280 (m),
1236 (m), 1173 (w), 1134 (w), 1108 (w), 1034 (w), 1016 (w), 941 (w), 814 (m), 789 (m), 770 (s), 724 (m), 680 (s), 623 (M), 602 (M).

1,2-Dihydro-2-phenyl-6-(pyridin-4-yl)pyrazolo[3,4-b]pyridin-3-one (26e)

N~

Yellow solid, mp 272-274 °C (MeOH).

'H NMR (300 MHz, CFsCOOD/DMSO0-dg): & = 7.20-7.25 (m, 3H), 7.38-7.41 (m, 2H), 7.69 (d, 1H, 3J = 8.2 Hz), 8.37-8.42 (m, 3H), 8.60-8.62
(m, 2H).

3¢ NMR (75.5MHz, CF;COOD/DMSO-dg): 6 = 114.2, 121.5, 127.8, 129.6, 133.6, 1339, 137.1, 141.4, 145.8, 157.0, 158.4, 158.5, 160.6.

MS (EI, 70 eV): m/z (%) = 288 (M", 100), 259 (39).

HRMS (ESI): calcd for C17H13N,O (M+H) 289.10839, found 289.10874.

IR (ATR, cmY): v = 3059 (w), 2397 (m), 2068 (w), 1652(m), 1630 (m), 1591 (m), 1510 (w),
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1496 (m), 1442 (m), 1417 (m), 1343 (w), 1300 (m), 1279 (m), 1188 (w), 1128 (w), 1083 (w), 1001 (w), 942 (w), 841 (w), 814 (m), 786 (m), 767
(s), 718 (m), 689 (m), 634 (m), 601 (m).

1-Cyclohexyl-6-(4-methoxyphenyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonitrile (27)

CN
B
N/N

MeO @

Yellow solid, mp 150-152 °C (EE: i-PrOH/1:3).

'H NMR (300 MHz, DMSO-dg): & = 1.20-1.57 (m, 3H, CHy), 1.72-1.93 (m, 5H, CHy), 2.01-2.04 (m, 2H, CHy), 3.83 (s, 3H, OMe), 4.76-4.84
(m, 1H, NCH), 7.07 (d, 2H, 3J = 8.9 Hz), 7.84 (d, 1H, %) = 8.5 Hz), 8.10-8.14 (m, 3H), 8.58 (s, 1H).

3C NMR (62.9 MHz, DMSO-dg): & = 24.9, 25.2, 32.4, 54.0, 55.2, 82.5, 114.2, 114.6, 115.6, 117.8, 128.0, 128.4, 131.0, 135.3, 145.6, 151.5,
160.1.

MS (GC, 70 eV): m/z (%) = 331 (M*, 46), 249 (100), 234 (11), 206 (13).

HRMS (EI): calcd for Cy1H21N3sO (M*) 331.4112, found 331.41121.

IR (ATR, cm™): v = 2922 (m), 2851 (m), 2221 (m), 1698 (w), 1600 (m), 1581 (m), 1513 (m), 1467 (m), 1427 (m), 1396 (m), 1304 (w), 1279
(m), 1251 (s), 1222 (m), 1179 (s), 1106 (m), 1027 (m), 891 (w), 838 (m), 798 (s), 779 (s), 641 (M), 611 (s).

6-(3-(Trifluoromethyl)phenyl)-3-methyl-1-phenyl-1H-pyrazolo[3,4-b]pyridine (28a)

Me
AN
| N
N7 N
Ph

FsC
Yellow solid, mp 151-152 °C (column chromatography, EE: heptane/2:1).
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'H NMR (300 MHz, DMSO-dg): & = 2.62 (s, 3H, Me), 7.29-7.34 (m, 1H), 7.54-7.59 (m, 2H), 7.89 (d, 2H, 3J = 8.5 Hz), 7.97 (d, 1H, 31 =85
Hz), 8.32-8.44 (m, 5H).

F NMR (282 MHz, DMSO-dg): 8 = —61.0

3C NMR (62.9 MHz, DMSO-dg): & = 12.3, 115.1, 116.3, 119.9, 122.4 (g, }J = 281 Hz, CF3), 125.4, 125.8, 128.1, 129.2, 129.6, 130.6 (q, %J = 24
Hz, CCF3), 131.9, 142.3, 143.0, 150.2, 150.9, 154.2, 165.5.

MS (GC, 70 eV): m/z (%) = 353 (M*, 100), 338 (17).

HRMS (EI): calcd for CooH14FsN3 (M+1) 354.12126, found 354.12094.

IR (ATR, cm™): v = 3081 (m), 1615 (w), 1592 (m), 1504 (s), 1394 (m), 1315 (s), 1283 (m), 1164 (s), 1124 (s), 1081 (m), 1068 (s), 1013 (m),
956 (W), 908 (w), 856 (W), 838 (W), 815 (S), 749 (S), 690 (S), 665 (S), 593 (m).

6-(2-Fluorophenyl)-3-methyl-1-phenyl-1H-pyrazolo[3,4-b]pyridine (28b)

Me
F X
| N
N N

Yellow solid, mp 110 °C (column chromatography, EE: heptane/1:1).

'H NMR (300 MHz, DMSO-dg): & = 2.62 (s, 3H, Me), 7.26-7.31 (m, 1H), 7.35-7.42 (m, 2H), 7.51-7.58 (m, 3H), 7.70 (dd, 1H, 3J = 8.4 Hz, *J =
2.2 Hz), 8.01 (dt, 1H, %3 = 8.4 Hz, 3J = 2.0 Hz), 8.30-8.33 (m, 2H), 8.41 (d, 1H, 3J = 7.8 Hz).

F NMR (282 MHz, DMSO-dg): 6 = —116.6.

3C NMR (62.9 MHz, DMSO-dg): & = 12.2, 113.2 (d, 1J = 240 Hz), 115.6, 116.4 (d, % = 22.7 Hz), 118.0 (d, *J = 8.0 Hz), 119.8, 125.0 (d, *J =
3.5 Hz), 125.3,126.9 (d, ) = 11.4 Hz) , 129.1, 131.0, 131.3, 142.9, 150.1, 152.4 (d, *J = 2.8 Hz), 158.0, 162.0.

MS (GC, 70 eV): m/z (%) = 303 (M*, 100), 288 (21).

HRMS (EI): calcd for C1gH14FN3 (M*) 303.11663, found 303.116564.

IR (ATR, cm™): Vv = 2924 (w), 1596 (m), 1504 (m), 1493 (m), 1461 (m), 1392 (s), 1309 (m), 1286 (m), 1205 (m), 1161 (m), 1107 (m), 1088
(m), 1030 (m), 957 (w), 901 (w), 820 (m), 797 (m), 742 (s), 682 (s), 658 (s), 631 (M), 598 (M).
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3-Methyl-1-phenyl-6-(pyridin-3-yl)-1H-pyrazolo[3,4-b]pyridine (28c¢)

Me
TN
N

Yellow solid, mp 196-198 °C (i-PrOH).

'H NMR (300 MHz, DMSO-dg): & = 2.63 (s, 3H, Me), 7.30-7.35 (m, 1H), 7.54-7.59 (m, 2H), 8.07-8.13 (m, 2H), 8.28-8.31 (m, 2H), 8.52 (d,
1H, 3 = 8.3 Hz), 8.94 (dd, 1H, %1 = 5.4 Hz, *J = 1.0 Hz), 9.16 (dt, 1H, *J = 8.3 Hz, *J = 1.8 Hz), 9.59 (s, 1H).

B3C NMR (62.9 MHz, DMSO-dg): 6 = 12.2, 115.1, 116.8, 120.0, 125.5, 126.7, 129.2, 132.2, 136.4, 138.9, 141.5, 142.2, 143.1, 143.8, 149.9,
150.6.

MS (GC, 70 eV): m/z (%) = 286 (M*, 100), 271 (16).

HRMS (ESI): calcd for C1gH15N4 (M+H) 287.12912, found 287.12936.

IR (ATR, cm™): v = 3343 (w), 2451 (m), 2072 (w), 1591 (m), 1556 (m), 1486 (m), 1395 (m), 1360 (m), 1283 (w), 1199 (m), 1161 (m), 1113
(W), 1085 (w), 1013 (w), 910 (w), 833 (w), 803 (m), 775 (m), 754 (s), 708 (m), 681 (M), 669 (s), 630 (s).

3-Methyl-1-phenyl-6-(pyridin-4-yl)-1H-pyrazolo[3,4-b]pyridine (28d)

Me
AN
| \,N
Z N

Yellow solid, mp 123-125 °C (i-PrOH).

'H NMR (300 MHz, CFsCOOD/DMSO-dg): & = 1.42 (s, 3H, Me), 6.10-6.22 (m, 3H), 6.49-6.51 (m, 2H), 6.75 (d, 1H, *J = 8.1 Hz), 7.18 (d, 1H,
%) =8.1 Hz), 7.36-7.38 (m, 2H), 7.59 (m, 1H).

%C NMR (62.9 MHz, DMSO-dg): & = 13.3, 119.8, 120.9, 127.1, 128.6, 132.4, 133.0, 137.5, 138.7, 145.1, 148.0, 152.8, 156.8, 158.9.
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MS (GC, 70 eV): m/z (%) = 286 (M*, 100), 271 (18).

HRMS (ESI): calcd for CigHisN, (M+H) 287.2256, found 287.2255.

IR (ATR, cm™Y): ¥ = 2317 (w), 2064 (w), 1630 (m), 1588 (m), 1498 (m), 1445 (m), 1324 (w), 1247 (m), 1164 (m), 1097 (m), 1082 (m), 997 (m),
833 (m), 803 (s), 763 (s), 692 (M), 661 (M), 594 (m).

5-(3-(Trifluoromethyl)phenyl)-2-(piperidin-1-yl)thiazolo[4,5-b]pyridine (29a)

S
()

N

F;C

Yellow solid, mp 187-188 °C (EE: heptane/5:1).

'H NMR (300 MHz, DMSO-dg): & = 1.66 (s, 6H, CH,), 3.65 (s, 4H, CH,), 7.71 (d, 1H, 3J = 8.2 Hz), 7.83 (d, 2H, %J = 8.2 Hz), 8.26-8.33 (m,
3H).

F NMR (282 MHz, DMSO-dg): & = —60.9.

13C NMR (62.9 MHz, DMSO-dg): & = 23.6, 24.9, 48.9, 109.0, 110.3, 113.3, 120.3 (q, 3J = 230 Hz, CF3), 124.6, 125.5, 127.1, 128.7 (q, °J = 31
Hz, CCF3), 130.4, 142.8, 151.4, 164.4, 169.7.

MS (GC, 70 eV): m/z (%) = 363 (M*, 100), 334 (55), 230 (18), 307 (47), 295 (24).

HRMS (EI): calcd for C1gH16FsN3S (M*) 363.4115, found 363.4116.

IR (ATR, cm™): v = 2944 (w), 1614 (w), 1582 (w), 1559 (W), 1531 (m), 1444 (w), 1396 (w), 1322 (m), 1263 (m), 1217 (w), 1153 (m), 1105 (s),
1063 (m), 1008 (m), 909 (w), 882 (w), 837 (m), 812 (s), 769 (m), 738 (M), 703 (w).

5-(4-Methoxyphenyl)-2-(piperidin-1-yl)thiazolo[4,5-b]pyridine (29b)
35
L)
N N
MeO
Brown solid, mp 173-175 °C (EE: heptane/5:1).
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'H NMR (300 MHz, DMSO-d): & = 1.66 (s, 6H, CH,), 3.64 (s, 4H, CH,), 3.81 (s, 3H, OMe), 7.01-7.04 (m, 2H), 7.54 (d, 1H, 3J = 8.1 Hz),
8.02-8.05 (m, 2H), 8.16 (d, 1H, 3J = 8.1 Hz).

3C NMR (62.9 MHz, CDCl5): & = 23.6, 24.9, 48.9, 55.2, 112.0, 114.0, 122.3, 127.7, 130.1, 131.4, 145.6, 153.0, 159.9, 164.1, 169.5, 190.8.

MS (GC, 70 eV): m/z (%) = 325 (M™, 100), 296 (28), 289 (16), 282 (15), 269 (31), 242 (19).

HRMS (E): calcd for C1gH1gN30S (M) 325.12433, found 325.124003.

IR (ATR, cm™): v = 2934 (w), 1597 (m), 1537 (m), 1507 (m), 1446 (m), 1393 (m), 1359 (m), 1337 (m), 1284 (m), 1245 (s), 1208 (m), 1176
(m), 1136 (m), 1028 (m), 1005 (m), 956 (m), 881 (m), 840 (m), 822 (m), 803 (s), 767 (m), 729 (m), 700 (m), 665 (M), 613 (m).

7-(3-(Trifluoromethyl)phenyl)-1,3-dimethylpyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (30a)

F3C
Yellow solid, mp 173-175 °C (EE: i-PrOH/1:1).

'H NMR (300 MHz, DMSO-dg): & = 3.32 (s, 3H, Me), 3.66 (s, 3H, Me), 7.85 (d, 2H, *J = 8.3 Hz), 7.93 (d, 1H, *J = 8.3 Hz), 8.36 (d, 2H, %1 = 8.0
Hz), 8.43 (d, 1H, 3J = 8.5 Hz).

F NMR (282 MHz, DMSO-dg): & = —61.4.

3C NMR (62.9 MHz, DMSO-dg): & = 28.1, 29.1, 109.8, 115.7, 116.0, 117.2 (g, *J = 289 Hz, CF3), 121.9, 125.9, 126.2, 128.1, 129.6, 138.4,
140.8, 150.7 (q, 2J = 34 Hz, CCFs), 157.8, 160.5.

MS (GC, 70 eV): m/z (%) = 335 (M*, 100), 307 (43), 223 (53).

HRMS (ESI): calcd for C16H13F3N30, (M+1) 336.09544, found 336.09613.

IR (ATR, cm™): v = 3362 (m), 2964 (m), 2766 (m), 2457 (w), 1709 (m), 1657 (s), 1595 (s), 1574 (m), 1470 (m), 1424 (m), 1314 (s), 1289 (m),
1170 (m), 1154 (m), 1112 (s), 1072 (s), 1001 (m), 889 (w), 835 (m), 791 (s), 744 (m), 705 (W), 664 (W), 589 (w).

6-(3-(Trifluoromethyl)phenyl)-4-mercaptopyrido[3,2-d]pyrimidin-2-ol (30b)

44



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

OH

Xy NN

AN

N N SH

FaC

Green solid, mp 172-174 °C (EE: i-PrOH/3:1).

'H NMR (300 MHz, DMSO-dg): & = 7.92-7.98 (m, 2H), 8.03 (d, 1H, %J = 8.0 Hz), 8.37-8.41 (m, 3H), 12.64 (s, 1H, OH), 13.22 (s, 1H, SH).

B3C NMR (62.9 MHz, DMSO-dg): 6 = 111.5, 117.4, 124.1 (g, *J = 272 Hz, CFs), 125.8, 125.9, 128.1, 130.5 (q, %J = 32 Hz, CCFs), 137.7, 140.5,
151.5, 159.0, 159.4, 162.3, 176.1.

MS (GC, 70 eV): m/z (%) = 323 (M", 100), 280 (18), 265 (13), 236 (12).

HRMS (ESI): calcd for C14HgFN3OS (M+1) 324.04129, found 324.04038.

IR (ATR, cm™): v = 2938 (w), 2762 (s), 2457 (w), 1682 (m), 1611 (s), 1574 (m), 1476 (m), 1412 (m), 1322 (s), 1276 (m), 1238 (m), 1159 (s),
1110 (s), 1070 (s), 1027 (m), 887 (w), 831 (s), 791 (s), 762 (m), 654 (w).

7-(4-Methoxyphenyl)-1-methylpyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (30c)
o)

N NH

|
N/ N/&O
Me
MeO
Yellow solid, mp 236-238 °C (EE: i-PrOH/1:3).
'H NMR (300 MHz, DMSO-dg): & = 3.58 (s, 3H, Me), 3.86 (s, 3H, OMe), 7.09 (d, 2H, 3J = 9.0 Hz), 7.80 (d, 1H, %1 = 8.0 Hz), 8.18 (d, 2H, 3J =
9.0 Hz), 8.29 (d, 1H, 3J = 8.0 Hz), 11.64 (s, 1H, NH).
B3C NMR (62.9 MHz, DMSO-de): 5 = 28.0, 55.3, 108.8, 113.9, 114.3, 128.9, 129.4, 137.4, 150.8, 151.7, 159.5, 161.1, 161.4.
MS (EI, 70 eV): m/z (%) = 283 (M*, 100), 254 (34), 185 (26), 170 (13).

HRMS (EI): calcd for CisH13N3Os (M*) 283.2865, found 283.2866.
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IR (ATR, cm™Y): ¥ = 3167 (w), 3036 (W), 2835 (W), 1692 (s), 1585 (s), 1521 (m), 1454 (m), 1404 (s), 1338 (m), 1299 (m), 1251 (s), 1205 (m),
1177 (m), 1080 (m), 1020 (m), 974 (w), 860 (M), 833 (M), 790 (s), 749 (M), 694 (M), 636 (s).

1,3-Dimethyl-7-(pyridin-3-yl)pyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (30d)

(@]
| N N/Me
N o
= Me

Yellow solid, mp 216 °C (i-PrOH).

'H NMR (300 MHz, DMSO-dg): & = 3.32 (s, 3H, Me), 3.68 (s, 3H, Me), 7.95-7.99 (m, 1H), 8.11 (d, 1H, %J = 8.1 Hz), 8.51 (d, 1H, *J = 8.1 Hz),
8.91 (dd, 1H, % = 5.3 Hz, *J = 1.4 Hz), 9.03 (d, 1H, %) = 8.3 Hz, *J = 1.8 Hz), 9.56 (d, 1H, %J = 1.8 Hz).

13C NMR (75.5 MHz, DMSO-dg): 6 = 28.1, 29.2, 110.3, 115.8, 125.8, 134.2, 138.6, 139.3, 144.6, 146.9, 150.6, 151.0, 155.6, 160.5.

MS (El, 70 eV): m/z (%) = 268 (M", 100).

HRMS (EI): calcd for C14H12N40, (M™) 268.1022, found 268.10233.

IR (ATR, cm™): v = 3043 (w), 2351 (w), 2109 (W), 1996 (W), 1705 (m), 1651 (s), 1594 (s), 1553 (m), 1478 (m), 1423 (s), 1373 (m), 1346 (s),
1291 (s), 1226 (m), 1101 (m), 1062 (m), 937 (W), 869 (W), 829 (m), 791 (s), 748 (5), 685 (5), 622 (5).

(C)  Copies of '*H and *C NMR spectra.
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el el R R e T e oy [ e s M s e

Bmﬁt
(e )

Current Data Parameters
NAME

110724, 0304 ag 152
10

EXFNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110124
Tirme 8.35
CN INSTRUM spact
;ﬁ{)BHPRgG Smm Pﬁggo BB-
L 4
| Y N D 65536
cl L h SOLVENT CoCI?
N N NS 16
s 2
SWH 6188119 Hz
OH FIDRES 0094423 Hz
AQ 52953587 sec
RG 101
ow B0.800 usec
DE 10.00 usec
TE 2982 K
o1 1.00000000 sec
TDO i
======== CHANNEL f{ ========
NUCT TH
P1 T0.00 usec
FL1 0.00 d8
PL1W 11.25325108 W
SFO1 200.1318534 MHz
F2 - Processing paramelers
51 32768
SF 3001300111 MHz
Wow EN
S5B a
LB 0.30 Hz
GB a
PC 1.00
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Gevorgyan AGLS5Z (1) 13C CDCl3

.41
03

m ] o - I o
. * od i - ! d
n o s 5 n - W
— - — o w ™ ooy
Current Data Parameters
NAME 110203.216 ag 152 C
EXPNO 10
PROCNO 1
F2 - Acguisition Parameters
Date_ 20110204
Time g.42
INSTRUM spact
PROBHD 5 mm PAEBO BBE-
PULPROG zgpg3o
TD 65536
SOLVENT cDCI3
NS 1600
Ds 4
SWH 15000.000 Hz
FIDRES 0.228882 Hz
AQ 2.1845834 sec
RG 2050
Dw 33.333 usec
DE 10.00 usec
TE 2879 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHAMMEL {1 s==s=====
NUC1 13C
P1 10.00 usec
PL1 -1.00 dB
SFO1 62.9015280 MHz
======== CHANMEL f2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 70.00 usec
PL12 15.00 dB
PL13 15.00 dB
PL2 -2.50 dB
SFO2 250.1310005 MHz
;IZ - Processing parameters
SF 62.8952397 MHz
wWDwW Em
85B o
LE 1.00 Hz
GB ]
uJ PC 1.40
Wl gl

LA I L L) RS L b ML) AL L bbbl LA LAY LALALELAY ML LAARAALLAY LALALLAY LAAALLLARE LALLLAALL) LLLALALRL LALLARALY Lttt ]

190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 ppm



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

Gevorgyan AG140 1H DM3S0O
: mr'-c:u;m:- ;--.—cm.o.c:rﬂw)(|
S RN
Me
s
Me | - \’N
M
OH

15 14 ppm

BRGRER
(=0

(=X
e
o
Cm's Data Parametors
NAME TT0170.u303 ag 140
EXPNO 10
FPROCNG 1
F2 - Acquisition Parameders
Dale 201101790
Time &.18
INSTRUM [:H
PROBHD 5 m%ﬂﬂaﬂ BE-
PULFROG g3
D 65536
SOLVENT DMED
NS 16
D3 2
SWH 5188119 Hz
FIDRES 0. 084423 Hz
AQ 5. 2953587 sec
RG 7.8
ouw H0.B00 usoc
OE 1000 usac
TE 208.2 K
o1 1. Q0000000 sec
TOO 1
sszmssss CHANNEL ff sesss=e=
NUCT 1H
P 000 s
PLT 0.0 08
PLIW 1126325708 W
SFO F00, 7518534 MHz

F2 - Processing paramelers
Sl J2T6E

SF J00. 1300026 MHz
W EM

S5B 1]

g 0.30 Hz

GE 0

PC 1.00

13 12 " 10 9 8

h-8

2 1 ppm
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v

—147.71
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DMSO

0s
B4

126,20
5

121

Te— 120,17

11
11

%11?.4?

129, 3
128
127.7

132.26
131.8

_—138.47
=

0.18

]

T

180 180 170 160 150 140 130 120 110 100 90

|
80

T
70

60

|
50

I
40

30

T
20

ppPM

sRGRER
(>

NAME  110111.203 ag 140 C

EXPNO 10

PROCKO 1

Date_ 200111

Time 15.23

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zepe3l

D 65536

SOLVENT DMSO

NS 1024

DS 4

SWH 15000000 Hz

FIDRES 0.2288K2 Hz

AQ 2. 1845834 sec

RG 2050

Dw 33333 usec

DE 10,00 usec

TE 2080 K

el 200000000 sec

dll 0300000 sec

DELTA 1. 89990098 sec

TDO 1
CHANNEL 11

NUCT 130

Pl 10.00 usec

PLI -1.00 dB

SFO 629015280 MHz

======== CHANMEL {2 =======

CPDPRG2 waltzl6

NUC2 IH

PCPD2 70,00 usec

PFLI12 15.00dB

PLI3 15.00dB

PL2 -2.50dB

SFO2 25001310005 MHz

Sl 32768

SF 62.8952692 MHz

wWDwW EM

S5B i

LB 1.00 Hz

GB 0

PC 1.40
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Gevorgyan AGLS7T 1H DMSO

=r
- R Il = = e R - = e I T -
' ] OO O AR D U T T ST T o o oh R
L gl R R Rl el el S L )

Br

15 ppm

)
e _JL,..J e

™ e E=N=]
L) LT
Lt} T

W

e —

an
(O

Current Data Parameters

NAME
EXPNO
PROCNO

110120,u308 ag 157
10

1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROEBHD
PULPROG

TD
SgL‘u’EHT

NUC1
P1
PL1
PL1W
5FO1

20110120
9.02
spect
5mm PJ\E:JBO BB-

65536
DMSO
16
2
6188.119 Hz
0.094423 Hz
5.2053587 sec
161
B0.800 usec
10.00 usec
2082 K
1.00000000 sec
1

10.00 usec
0.00 dB
1125325108 W
300.1318534 MHz

22 - Processing parameters
]

SF
WDw
SSB
LB
GB
PC

" g

ppm

300.1300056 MHz
EM

0
0.30 Hz

0
1.00



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

Gevorgyan AG157 13C DMSO
BRUMER
r- oh om o - L =
oo — - — - o

o er - m o ™M 1 v o oM = T P .

aa 2 A B388ER35d-444A -
Current Data Parameters
MNAME 110121.226 ag 157 C
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110123
Tirme 16,44
INSTRUM spect
PROBHD & mm PABEO BB-
PULPROG rgpg 30
T 65536
SOLVENT DMSO
NS 1600
oS 4
SWH 15000000 Hz
FIDRES 0226882 Hz
AQ 21845834 sec
RG 2080
ow 33.333 usec
DE 10.00 usec
TE 2079 K
o 200000000 sec
dii 003000000 sec
DELTA 1.899599998 sec
Too 1
======== CHANNEL f1 ========
NUCH 13C
P 10,00 usec
PL1 -1.00 d8
SFO1 62 9015280 MHz
======== CHANNEL 7 ========
CPOPRG2 waltzi6
NUC2 TH
PCPDZ F0.00 usec
PL1Z2 15.00 dB
PL13 15,00 dB
PL2 -2.80d8
SFO2 2501310005 MHz
F2 - Processing parameters
S 32768
SF 628952607 MHz
Wwow EM
558 0
LB 1.00 Hz
GEB 4]
PC 1.40

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Gevorgyan AG 134 (3) 1H DMSO 80 grd C

12.25

15 14 ppm

AN _I N
I T T I I T T I T T T
3 12 11 10 9 8 7 6 5 4 3
B 2s/ =l 2
- |l e [ L]

BRUKER

Current Data Parametors

NAME 110310.u342 ag 134
EXPNC 1a
PROCNO 1

F2 - Acquisition Paramelers
Date_ 20110310

Time 15.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg3id

O 65536
SOLVENT DMSO

NS 16

DS 2

SWH 6188.119 Hz
FIDRES 0.004423 Hz
AQ 5.2953587 sec
RG 114

ow 80,800 usec

DE 10.00 uses

TE 3535 K

o1 1.00000000 sec
TDG 1

======== CH}\N’NEL fi ========
NUCHT H

P 10,00 usec

PL1 0.00 48

PLIW 11.25325108 W
SFO1 300.71318534 MHz
F2 = Processing paramelers

51 32768

SF 300.1300009 MHz
Wow EM

358 0

L8 0.30 Hz

GB 0

PC 1.00
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Gevorgyan AG134 13C LMSO

=Gt
=

o

8. 23
12.10

'\l
L
~
'

12

Current Data Paramelars

B

F2 - Acquisition Parameters

Dafa 20110105
Time 522
INSTRUM spect
Me PROBHD 5 rmm PABBO BB-
PULPROG Zgpg 30
S o 65536
I N SOLVENT DMS0
Cl = y NS 1400
N N Ds ]
SWiH THOZE B46 Hzx
FIDRES 0.275098 Hz
QH AQ 1.8175818 sec
RG 2050
ow 27.733 usec
DE 10.00 usec
TE 2882 K
D1 200000000 sec
D11 0.02000000 ssc
TDO 1
======== CHANNEL f1 ========
NUCH
P1 10.00 usec
PL1 050 d8
PL1W 33 25601986 W
SFOT 75.4752953 MHz
mmmmmm== CHANNEL 2 ========
CPDPRGZ waltz16
Nucz2 H
PCPDZ2 72.00 usec
PL2 0.00 dg
PL1Z2 17.00 a8
PL1% 17.00dB8
PL2W 11.25325708 W
PL1ZW 022453787 W
PL13W 0.22453187 W
EFO2 300.1312005 MHz
F2 - Processing parameters
Sl JZTER
SF TS 4677887 MHz
WDwW
558 0
L8 1.00 Hz
GB 0
PC 1.40

| T | | T T | | T T | | | T | | T T | |
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Mkrtchyan SM422 1H DMS0

SRGRER
C>23

g

~ = -
» L==] (3]
T ' i Current Data Parametors
NAME 110303 0308 sm 422
EXPND 10
PROCNO 1
F2 - Acguisilion Paramelers
Date_ 20110303
Time 5.53
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 7930
T 65536
SOLVENT DMS0
v u v
SN SWH 6188.119 Hz
| =5 FIDRES 0.094423 Hz
Me =N AQ 5.2953587 sec
N \ RG 50.5
[T ) Ph g.lag'l" Bg&‘lﬁﬁ usec
10.00 usee
15 14 ppm OH TE 298.2 K
o7 1, 00000000 sec
TDO 1
======== CHANNEL fl s=======
NUCT
|',- Pt 10.00 usec
(" PLT 0.00 d8
PLIW 11.253257108 W
SFOT 001318534 MHz
F2 - Processing parameters
Sl 32768
i sF 300.1300054 MHz
WOk EM
558 0
LE 0.30 Hz
GB 0
P 1.00
—
_JL ._J L__J [ ]

12 11 10 9 8 7 6 5

e A E -
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Mkrtchyan SM422 13C DMS0

BRGRER
=<

154.%9

Current Data Paramelers
NAME 110304,225 sm 422
EXPNO 10
PROCNO i
F2 - Acguisition Parameters
Date_ 20110306
Time 10,56
INSTRUM spect
PROBHD 5 mm PABBEO BB-
PULPROG pg30
Me D 6553
SOLVENT DMS0
>N NS 1024
Me | P >=S ES}EI.-’H Tﬁﬁfﬂﬂ 000 H.
N . Z
M ' FIDRES 0228882 Hz
Ph AQ 21845834 sec
H RG 2050
o ow 33337 usec
DE 10,00 usec
TE 2079 K
o1 200000000 sac
a1 0.03000000 sec
DELTA 1.89590008 sec
Too i

== CHANNEL f1 s=======
13C

10.00 usec
-1.00 dB
629015280 MHz
======== CHANNEL {2 s=======
CPDPRG2 wallz16
NUGC2 1H
PCPD2 70.00 usec
PLi2 15.00 dB
PL13 15.00 dB
PLZ -2.850dB
SFO2 2501310005 MHz

F2 - Processing paramelers
51 32768

SF 62.8952707 MHz
Wwow EM

558 0

LE 1.00 Hz

GB 0

PC 1.40

I T T T T I T I T I T T I T I T I T 1

T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 S0 40 30 20 ppm
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Mkrtchyan SM414 1H DM50

o e o - ﬂw“l!

e T AT WY T T T T B o M I I I N - O - o m PN

11.%50

B o] [ ]

| \I/ Currant Data Paramelers
NAME 1102280310 sm 414
EXPNO 10
FROCNG 1
’} F2 - Acquisifion Paramelters
Date 20110228
Me Time 11.39
H INSTRUM sgacr
= N PROBHD 5 mm PABBO BE-
PULPROG zg30
| >'=S 70 65536
= SOLVENT OMS0
N \ NS 16
Ph b3 2
OH SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 52953587 sec
RG 144
ow 80,800 usec
Ir'-’ DE 1000 usec
TE 2082 K
o1 1.00000000 sec
- TDO 1
se=ss=== LHANNEL | ss=s====
NUCT 1H
I I f T 1 P 10.00 usec
PLT 0.00 dB
15 14 PpPmM PLIW 11.25325108 W
r SFO1 300.1318534 MHz
F2 - Processing paramelors
51 32768
5F 3001300048 MHz
wow EM
58B 0
LB 0.30 Hz
( Ga 0
PC 1.00

[\

3 2 1 ppm

P -
3.13
TN

ERRlEE
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Mkrtchyan

SM414 13C DME0

.
l

170
— 157,04
1

Z-=
[11]

.U,Z

OH

|
190 1

T T T T T I T T T T

80 170 160 150 140 130 120 110 100 90

T
80

|
70

|
60

50

40

30

20

ppm

Cumrent Data Parameters
NAME 1103014337 sm 414 C

EXPNG 10
PROCNO i

F2 = Acquisition Parameters
Date_ 20110302
Time 7.a0
INSTRUM spect
PROBHD & mm PABBQ BB-
PULPROG Zgpg 30
w 65536
SOLVENT DMSO
NS 00

Ds 4

SWH 18028.846 Hz
FIDRES 0275088 Hz
AQ 1.8175818 sec
RG 2050

ow 27.73% usec
DE 10,00 usec
TE 296.9 K

PLIW 33.25607986 W
SFO 754752953 MHz
======== OHANNEL {2 ========
CPDPRGZ2 waltz16
NUCZ 1H

PCPDZ 72.00 usec
PLZ 0.00 o8

PL1Z 17.00 48
PL13 17.00 dB
PLZW 11.25325108 W
PL12W 0.22453187 W
PL13W 022453187 W
SFo2 30013120056 MHz
F2 - Processing paramslers

St 32768

SF THAGFTE7E MHz
wow EM

S5B ]

LB 1.00 Hz

GE 1]

PC 1.40
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Mkrtchyan SM380 1H DMS0
) BRGRKR
(=1 " } L = e - el HOMAOWMMDODS O mO oW oD ('_.><-‘-)
- LR £ = = PR R  a  O I-  R a s =  ON
3 e e I PP PP g g
I\V W /%’ \ | N \ , /% Currant Dala Paramelers
NAME T10711.0302 sm 390
EXPNC 11
FPROCNG 7
F2 - Acquisition Paramefers
Date 201107111
Time 9.53
INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG g
T 65536
SOLVENT DMSE0
NS 16
D3 2
SwH 5188119 He
FIDRES 0.094423 Hz
AQ 5.2053587 sec
RG 144
ow 80.800 usec
DE 10,00 usec
TE 298.2 K
D7 1.00000000 sec
TDQ 1
s=s=z=== CHANNEL [ s=ss=====
NUCT 1H
P1 10.00 usec
PL1 0.00 dB
I ' I | PLIW 11.25325108 W
15 ppm SF 300.1318534 MMz
F2 - Processing paramelers
Si 32768
SF 3001300075 MHz
WD EM
SSB 0
LB 0.30 Hz
GB 1]
- PG 1.00
4{ M y \M
A J o
AN RARS S RARARRARRE LR ™ T T T RS Ran ™ T AN R T T T BAASARRARE
12 11 10 9 8 5 4 3 2 1 0 ppm
=2 = [=101:] =2 L= %
[=] (=] G = - y
- L] —| e - ] -]
-
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Mkrtchyan SM=-390

13C

DMS0

Current Data Parameters

NAME 110120.215 sm 390 C
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110121
Time 7.29
INSTRUM spect
M PROBHD 5 mm PABBO BB-
PULPROG zgpgd
>=S 0 65536
N/ N SOLVENT DMSO
NS 1400
Ds 4
OH SWH 15000.000 Hz
FIDRES 0.228882 Hz
AQ 2.1845834 sec
RG 2050
Dw 33.333 usec
DE 10.00 usec
TE 2079 K
D1 200000000 sec
d11 0.03000000 sec
DELTA 1.39999998 sec
TDO 1
s=s===== CHANNEL {1 ss======
NUC1 13C
P1 10.00 usec
PLA -1.00 dB
SFO1 62.9015280 MHz
s=sss===s CHAMNEL f2 ssss====
CPDPRG2 waltz16
NUC2 1H
PCPD2 70.00 usec
PL1Z2 15.00 dB
PL13 15.00 dB
PL2 -2.50 dB
SFO2 250.1310005 MHz
22 - Processing parameters
1 1]
SF 62.895268T MHz
WDw EM
558 1]
LB 1.00 Hz
f GB o
PC 1.40

T I I

190 180 170 160 150 140 130 120 110 100 90



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

Mkrtchyan SM431 1H DM20

.89

O U T o ey O O D OO0 D O I T e D
4 =] 3 U P M o

11

[T

EEE .wu
(R

W Current Dats Parameters

NAME 110300 216 =m 431
EXPNO 10
PROCND 1
F2 - Acguisilion Pararmefers
Date_ 20110309
Time 12.58
Me INSTRUM spect
H Eﬁogggg 5 rmum PA33€0 8-
L.
RN T 5
>=S SOLVENT DS
Br = NS 16
N N DS 2
Ph SWH 5165289 Hz
FIDRES 0078816 Hz
OH AQ 63439350 sec
RG 1440
oW 96. 800 usec
DE 0,00 uses
TE 2081 K
D1 1.00000000 sec
7 - OO 1
== CHANNEL f1 ====
1H
10.00 usec
I l 1 1 -2.50 dB
2501315447 MHz
15 ppm
F2 « Frocessing paramelers
7] 32768
SF 2500, 1299985 MHz
wow EM
558 0
LE 0.30 Hz
GB i
P 1.00
o
.._J ....4—-"'1
I o L N O .
T T T 1 T T T T I 1
12 11 10 9 8 7 6 4 2 1 ppm

= g 1zl
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Mkrtchyan SM431 13¢C DMS0O
=jrgn
- - =] /T r | o r- oy -
3 (=} [ L ] ™l
- . ' . o
- 3 I.-' T 0 - )
f 1 Current Data Parameters
NAME 110310.209 sm 431 C
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110311
Time 1.51
M INSTRUM speet
Ve PROBHD 5 mm PABBO BB-
M PULPROG 2apg30
= TD 65536
| >=s SOLVENT DMSO
Br =N NS 1024
N : DS 4
Ph SWH 15000.000 Hz
OH FIDRES 0.228882 Hz
AQ 2.1845834 sec
RG 2050
Dw 33.333 usec
DE 10.00 usec
TE 298.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f{ s=======
NUCH 13C
P1 10,00 usec
PL1 -1.00 dB
SFO1 62.9015280 MHz
======== CHAMMEL 2 s=======
CPDPRG2 waltz16
Cc2 1H
PCPD2 T0.00 usec
PL12 15.00 dB
PL13 15.00 dB
PL2 -2.50 dB
SFO2 250.1310005 MHz
F2 - Processing parameters
5l 32768
5F 62,8B952697 MHz
WDW EM
58B 0
LB 1.00 Hz
GB 0
| | | ! | ! PC 1.40

B e il e el R Y A B AR BARARAR LARRRAAR] B
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Hakcbyan SM 379 1H DMSO

50

]

Ll el byl

11.

L

BRGRER
>0

Current Data Parameters

NAM 1012094315 sm 379
EXPNG 0
FPROCNO i

F2 - Acquisition Parameters

Dale_ 20101209

Time 14.24
INSTRUM spect
PROBHD & mm PABBO BE-
FULPROG 230

o 63536
SOLVENT OMS0D

NS 16

o5 Z

SWH GT88.119 Hz
FIDRES 0094423 Hz
AQ 5, 2953587 sec

RG 114

ow G0.800 usec

DE 10.00 usec

TE 296.0 K

o1 1.00000000 sec
TGO 1

======== CHANNEL 1 ========
NUCT TH

P1 10.00 usec

PL1 0.00 dB

PLTW 11.25325108 W
SFO1 300.1318534 MHz

FZ - Processing paramelers
si 32768

SF J00.7300201 MHz
wow EM

SE58 0

L8 .30 Hz

GB a

PC 1.00

o i
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Mkrtchyan SM387 1H DMS0O

.31

Current Data Parameters
NAME 101220.u378 sm 387
EXPNC 10

PROCNG 1
E2 - Acquisition Paramelers
Date_ 20101220
Time 12.54
INSTRUM spect
PROBHD 5 mm PABBEO BB-
PULPROG zg30
Me 0 65536
SOLVENT M50
SN NS 16
| =5 DS 2
Cl N SWH 6188119 Hz
N FIDRES 0.034423 Hz
AQ 52953587 sec
RG 228
OH Dw 80,800 usec
DE 10.00 ussc
TE 298.2 K
o1 1.00000000 sec
TOO 1
I T T T
15 14  ppm ]
PL1 0.00 dB
PLIW 11.25325108 W
SFO1 300.1378534 MHz
F2 - Processing paramelers
S 32768
SF 300, 1300064 MHz
WDw EM
338 4]
LB .30 Hz
GB 0
PC 1.00
J-L{ I~ 1
12 11 10 9 8 6 5 4 3 2 1 ppm

1.02
1.06
07
22
118 — ~
1.00
85
11.15
5.64
4.08
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Mkrtchyan SM387 13C DMSO

Cl

3.01

29

X =
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80
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BRGRErR
F225

Current Dala Paramelers
NAM

109220.u318 sm 387
EXPNO 11
PROCNO 1
F2 - Acquisifion Paramefars
Date_ 20101221
Time 1.43
INSTRUM spact
PROBHD 5 mm PABBO BB-
PULPROG zapg 30
T 65536
SOLVENT DMS0
NS 1024
0s b
SWH 18028846 Hz
FIDRES 0.275008 Hz
AQ 1.8175818 sec
RG 2050
ow 27.733 usec
DE 10.00 wsec
TE 2982 K
o7 200000000 sec
o1 0. 0300000 sec
TDO 1
======== CHANNEL H =======
NUCT 13C
P11 10.00 usec
PLT -0.50dB
BLIW 33.25691988 W
SFO1 754752053 MHz
z=z=m=== CHANNE] 2 ==zm===s
CPOPRGZ2 wallz16
NUC2 1H
PCPDZ2 72.00 usec
FPLZ2 0.00 d8
PL1Z 17.00 d8
PL13 17.00 dB
FPL2W 11.263257108 W
PLIZ2W 0.22453187 W
PL13W 0.22453187 W
SF02 300.1312005 MHz

F2 - Processing paramelers
51 32768

SF 754677876 MHz
Wow EM

SSE 0

LB 1.00 Hz

GB g

PC 1.40
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Mkrtchyan SM383 1H
N WV | \
, [
RS LA r
15 ppm
i
_ 4
_JL JIJI_ |_J (N e '
I 1|2 1|1 1|D é % T 1

E:

e

MNAME 101214,u317
10

EXPMNO

PROCNO 1
Date 20101214
Time 10.33

INSTRUNM spect
PROBHD 5 mm PABBO BB-
PULPROG 2030

TD 65536

SOLVENT DMSO
16

NS

Ds 2

SWH 6188.119 Hz
FIDRES 0.094423 Hz
A 5.2953587 sec
RG 128

Dw £0.800 usec
DE 10.00 usec
TE 298.2 K

D1 1.00000000 sec
TDO 1
======== CHANNEL {1 s=======
NUCT 1H

P1 10.00 usec
PL1 0.00 dB

PL1W 11.25325108 W
SFO1 300.1318534 MHz

sl 32768

SF 300.1300056 MHz
WDw EM

55B 0

LB 0.30 Hz

GE a

PC 1.00
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Mkrtchyan SM383 13C DMS0

Cl
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BRGRER
(<O

Current Dafa Parameters

NAME 101214.211 sm 383 C
EXPNO 10
PROCNO 1

F2 - Acquisifion Paramefers

Date 201071215

Tima 1.32

INSTRUM spect
PROBHD 5mm PABBO B8-
PULPROG 20)

TO B5536
SOLVENT DMEO

NS 1024

o0s 4

SWH 15000.000 Hz
FIDRES 0.228882 Hz
AQ 2.1845834 sec
RG 1290

ow 33.333 usec
DE 10,00 usec

TE 207 9K

)] 2.00000000 sec
arf 0.03000000 sec
DELTA 1.80999998 sec
TOO i

=====c== OHANNEL f ========
NUCT 13C

P 1000 usec

PL1 -1.00 dB

SFOq 529015280 MHz
s====s=== OHANNEL f? s=======
CPDPRG2 waliz16
NUC2 i1H

PCPD2 F0.00 usec
PL1Z 15.00 d8

PL13 15.00 dB

PLZ -2.50 dB

SFO2 250.1310005 MHz
F2 - Processing paramefers

51 32768

SF G2 6952697 MHz
wow EM

558 o

LE 1.8 Hz

GB a

PC 1.40
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Mkrtchyan SM389 1H DMS0O

-SZIKQR
C3E8

; - R R Ll = -—H_H ] vrfl_:«,-e Ll L N W - R T ST T
. r- (=1 oy oo a0 oo - mm = = WO MOO DD ooy
- EN - OB 151 T M A nd Ol e e
| W/ W W | M'/ W Current Data Parameters
NAME 101 220,03 20 sm 389
EXPMC 1k
PROCNO 1
F2 - Acguisition Parameters
Dt 20101220
Time 13.04
INSTRUM spect
Me PROBHD $mm I‘ABBD BB-
H PULPROG a3l
SN ™ (5536
| >=3 SOLVENT DMSO
HO = NS 16
N N DS 2
SWH 6188119 He
FIDRES 0094423 He
OH ALY 52953587 sec
RG 181
Dw BO_B00 usee
DE 10k (M) wsec
TE MR K
rf" D1 100000 sec
TDH 1
=—=—==== CHANNEL {1 ==—=—=—
NUCI 1H
Il 10,00 usec
[ I I 1 PLI (L) B
PLIW 1125325108 W
15 ppm SFOI 300,1318534 MHz
~
F2 - Processing parnmelers
S0 32Th8
SF 001300063 MHz
WHW EM
558 0
LB 0.30 Hz
GBE 0
P 100

/. )
A A J‘\_J-IL___._J ——
T 1
14 13 12 1 10 9 8 7 6 5 4 0 ppm

w W W Y W W

1.01
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Mkrtchyan SM389 13C DMS0
an
— g - bl ™M =] Wy o -
. . . . - . . o =
(=8 =) — o 3] =] = -~ m -
g T = o™ - He =@ — I ey
— — -t -t - el - — — w iy LIS e Bt
Currenl Data Parameless
NAME 101221.211 sm 388 C
EXPHO 10
FROCHO 1
F2 - Acquisilion Paramalars
Date_ 20101221
Thma 2218
INSTRURM spect
PROBHD 5 mm PABBD BB-
FULPROG zggngIJ
TD BE53
SOLVENT DMSO
NS 1024
DS 4
Me SWH 15000.000 Hz
' FIDRES 0.228862 Hz
N AQ 2 1B45834 sec
| >:S RG 2050
HO > DA 33.333 usec
N N DE 10.00 usec
TE 2959 K
D1 200000000 sec
0 d11 0.03000000 sec
H DELTA 1.89985508 sec
TOO 1
s=ssss== CHANNEL {1 s=======
NUC1 13C
P1 1000 uses
PL1 -1.00 dB
SFO1 629015280 MHz
======== CHAMNMEL 2 ========
CPDPRGZ waltz16
NUC2Z 1H
PCPD2 70,00 usec
PL12 15.00 dB
PL13 15,00 dB
PLZ -2.50 dB
SFD2 250.1310005 MHz

F2 - Processing parameters
Sl 32768

SF 62.8052683 MHz
wow EM

558 Q

LE 1.00 Hz

GB 0

PC 1.40

I T T T T T T I I T I I I T T T T T 1

|
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Gevorgyan AGle4 1H DMS0

=hGRER
T8

= on
=] - £ O 00 G
- . LT ol ol
[ ] — D . .
— — En i B M
Current Data Parameters
MNAME 110131.u325 ag 164
EXPHNO 10
PROCNG 1
F2 - Acquisition Paramalers
Date_ 2011013
Time 11.44
INSTRUM spact
PROBHD 5 mm PABBO BB-
PULPROG zg30
65536
SOLVENT
NS 16
D3 2
SWH B188.119 Hz
FIDRES 0.094423 Hz
AQ 5 2053587 sac
RG 0.5
oW 80.800 usec
DE 10.00 usec
TE 2082 K
| AARARAR RS R RARAY RRRRRARRRS] D1 100000000 sec
TDO 1
15 14 ppm
H
P1 10,00 usec
PL1 0.00 dB
PL1W 11.25325108 W
r/ SFO1 300.1318534 MHz
r' F2 - Processing paramealers
" sl 32768
SF 3001300041 MHz
WOW EM
55B 0
LB 0.30 Hz
GB 0
PC 1.00
{J A4 4 A
— VAN W | o n |uh...|u
[ I | | I | | I | | | I | | 1
13 12 11 10 7 6 5 4 3 2 1  ppm
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Gevorgyan AGLEY 13C  DMSO
| =GR
(<

oo e o= L= = O3 o0
F-mom M oo o . : .
EPCRE R I K - .
i R 2 - = Current Data Parameters
NAME 110202.204 ag 164 C
EXPHNO 10
PROCMNO 1

F2 - Acquisition Parameters

Date_ 20110202

Time 19.56
INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG Zopgao

TD ﬁsssg
SOLVENT DMSO

NS 1024

DS 4

SWH 15000.000 Hz
FIDRES 0228882 Hz
A 2.1845834 sec

RG 2050

ow 33.333 usec

DE 10.00 usec

TE 2981 K

D1 200000000 sec
d11 0.03000000 sec
DELTA 1.89999908 sec
TDO 1

======== CHANMNEL f1 ========
NUCA 13C

P1 10,00 usec

PL1 -1.00 dB

SFOn 629015280 MHz
======== CHANMEL {Z ========
CPDPRG2 wallz18
NUCZ 1H

PCPDZ 70.00 usec
PL12 15.00 dB

PL13 15,00 dB

PL2 -2.50 dB

SFO2 250.1310005 MHz

F2 - Processing parameters
Sl 32TEE

SF G2.5952678 MHz
WD EM
S53B 1]
LB 1.00 Hz
i}

PC 140

190 180 170 160 150 140 130 4120 110 4100 90 80 70 60 50 40 30 20 ppm
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Gevorgyan AGLES 1H DMSO
cos MHSZYNEFSSRRERISREESERTNS AR2
5 8 4 N NN NN N Nele
' ~
0
| NH
N" N0
[RARARRARAE BRI L H
15 14 ppm OH
Cr ([ (
_.) A N4 H
! I ! ! 1 ! I | I I
13 10 7 6 5 4

Eﬂ;ﬂéf ’

"l o

=G5

Current Data Parameters

MAME 1101310328 ag 168
EXPHO 10
PROCNO 1

F2 - dequisibon Parameters

Date_ 20110134

Time 11.58
INSTRUM spect
FROBHD & mm FABED BE-
PULPROG 30

TD 65536
SOLVEMNT oS0

NS 16

D3 2

SWH 6188119 Hz
FIDRES 0004423 Hz
AQ 5.2053587 sac
RG 101

ow 80,600 usec
DE 10.00 usac

TE 2982 K

o1 1.00000000 sec
TOOD 1

======== CHANMEL [ ========
NUCT 1H

P1 10,00 usec

PL1 0.00 dB

PL1W 1125325108 W
SFO1 300,1518534 MHz
F2 - Processing parameters

Sl 32765

SF 3001300048 MHz
Wow EM

558 o

LB 0.30 Hz

GB [¥]

PC 1.00



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

Gevorgyan AGLGBE (A) 13cC DMSO
Fra me noR & E
Som oo = onow mamt -

._,,_n_‘.‘. |U_‘.H—_.:__

190 180 170 160 150 140 130 120 110 100 90

Current Data Paramelers

MNAME 110324.0336 ag 168 C
EXPNO 10
FPROCMNO 1

F2 - Acquisition Paramaters

Date_ 20110325

Time 4.41

INSTRUM spacl
PROBHD 5 mm PABBO BB-
PULFROG Zopg30

D 65536
SOLVENT DMSO

NS 1600

DS 4

SWH 186028 846 Hz
FIDRES 0.275098 Hz
A 1.8175818 sec

RG 2050

DwW 27.733 usec

DE 10.00 usec

TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

mmmmmmm= CHANMEL f{ ========
NUC1

P1 10,00 usec

PL1 -0.50 dB

PLIW 33.25691986 W
SFO1 754752953 MHz
s=ss=s== LHAMNMNEL f2 ss=s=====
CPDPRG2 waltz16
NUC2 1H

PCPDZ 72.00 usec
PLZ 0.00 dB

PL12 17.00 dB

PL13 17.00 dB
PL2W 11.25325108 W
PL12W 022453187 W
PL13W 022453187 W
SFO2 300.1312005 MHz

F2 - Processing parameters
| 32768

SF 754677865 MHz
WDW EM

558 ]

LB 1.00 Hz

GB 0

PC 1.40
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Gevorgyan, AG 146, DMSO, 1H
= o (3]
= [+] ('] =N BT W B I
. . . mmaoococoesm
s My
I T T 1
15 ppm

o

_

2,581
2.31
2.50

2.4

3
2.4%

MAME
EXPNO
PROCNO

BRGRER
=<

Current Data Parameters

1101140302 ag 146
10
1

20110114

F2 = Acquisition Parameters
Date_

Time
INSTRLUM
PROBHD
PULPROG

TD
SOLVENT
NS

NUCH
P1
PL1

PLTW
SFOM

1
SF
wDw
SSB
LE
GB
PC

e
| I I | I I [ I I I I | I ! 1
13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
SIERE 2le (gl fe
- - - — | - -

B.57
spect
5 mm PABBOD BB-
2a30
B5536
MSO
16

2
£188.119 Hz
0.084423 Hz
5. 2953587 sec
161

B0.B0D usec

10.00 usec

2082 K
1.00()31%0-0 e

iH
10.00 usec
0.00 dB
11.25325108 W
3001318534 MHz

F2 - Processing parameters

] 32768

300.1300077 MHz
EM

0
0.30 Hz

0
1.00
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Gevorgyan AGl46 13C DMSO
BRGRER

Nog 2n Z 2 ¢ oEesz o3 =

o oo - N o Moo N ©

O U U WU Ly o~ [ R R [=]

el i S N Jhl Il R = Current Data Parameters
MAME 110117.213 ag 146 C
EXPNO 10
PROCNO 1

F2 - Acquisition Paramalars

Date_ 20110118

Time 7.09
INSTRUM spacl
PROEHD 5 mm PABBO BB-
PULFROG zgpgad

D G5536
SOLVENT DMS0

NS 1600

DS 4

SWH 15000.000 Hz
FIDRES 0228882 Hz
AQ 2. 1845834 sac
RG 2080

ow 33,333 usec
DE 10.00 usec

TE 297 9K

D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999598 sec
TDO 1

s======= CHAMNMNEL f] s=======
MNUC1 13C

P1 10.00 usec

PL1 =1.00 dB

SFO1 629015280 MHz
s======= CHAMMNEL {2 s=======
CPDPRG2 wallz16
NUC2 1H

PCPD2 70.00 usec
PL12 15.00 dB

PL13 15.00 dB

PL2 -2.50 dB

SFO2 250.1310005 MHz
F2 - Processing parameiers

Sl 32768

SF 62.8952683 MHz
WIOW EM

558 1]

LB 1.00 Hz

GB 0

PC 1.40

T T I T T T I T I T ! T I T T T I T 1

T
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Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

Gevorgyan AG 161 1H DMSO 80 grd/C

ol = T e - e o
"o gh G 0D m o

11.46

ol ol

an
(O

Current Data Parameters

MAME 110201.u316 ag 161
EXPHNO 10
PROCNC 1
F2 - Acquisition Paramelers
Date_ 20110201
Time 14.02
INSTRUM spacl
PROBHD 5 mm PABBO BB-
PULPROG zg30
0 O B5536
SCSDLVENT DMS0
N a2
| =" "NH DS 2
SWH 6188119 Hz
Me N/ N /&O FIDRES 0.004423 Hz
A AQ 52953587 sec
Me RG 144
OH ow B0.800 usac
DE 10.00 usec
TE 353.2K
D1 1.00000000 sec
TDO 1
T [ 1
======== CHQNNEL f1 ========
15 14 ppm NUC1 1H
P1 10.00 usec
PL1 0.00 dB
PL1W 1125325108 W
SFO1 300.1318534 MHz
F2 - Processing parameters
f' 1] 32768
SF 300.1300049 MHz
WDoOWw EM
f S5B 0
LB 0.30 Hz
GB 0
PC 1.00
r ) U

6 5 4 3 2 1 ppm
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Gevorgyan G133 1H DMSO

— 3.54

L34

—

=]
]

L]

o I MH
l 1I5 1I4 ppmI N rTer ©
4 (
(L (f
7\ VLU N
12 1 10 9 7 6 5 ppm

BRORER
=0

Current Data Paramelers

NAME 1012220309 ag 133
EXPNO 10
PROCHO 1

F2 - Acquisition Parameters
Date_ 20101222

Time 10,09
INSTRUM spedt
PROBHD 5 mm PABBO BE-
PULPROG 2030

TD 65536
SOLVENT DMS0

NS 16

DS 2

SWH G168.119 Hz
FIDRES 0084423 Hz
A 5.2053587 sec
RG 181

D BO.BOD usac

DE 10,00 usec

TE 298.2 K

(o} 1.00000000 seac
TDO 1

======== CHAMMEL [{ ========
MNUCA 1H

P1 10,00 usec

PL1 0.00 4B

PLAW 11.25325108 W
SFO1 300.1318534 MHz
F2 - Processing parameters

Sl 32768

SF 300.1300106 MHz
WDw EM

558 0

LB 0.30 Hz

GB 0

FC 1.00
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Gevorgyan AGL3B(1) 1H CDCL3
SRGRER
(=21 oo WD WD WD g o e o - J L =] o
" '\."'\.‘! -.'l\.c\! :'\‘NNL‘:'J: r-l '\.': f'i M
: = 4] i r\- [l el r: r- L= 1 M o4
\/ \ W ‘ | ‘ Current Data Parameters
NAME 110110.u306 ag 139
EXPND 10
PROCHO 1
F2 - Acquisition Parameaters
'S Date_ 20110110
I( Time 10.08
INSTRUM spact
PROBHD 5mm PABBO BE-
o] PULPROG 2930
Me TD 65536
. SOLVENT CDCI3
| = M 16
Ds 2
Me = A
SWH 6185119 Hz
N r;l o FIDRES 0084423 Hz
Me A 52053587 sec
OH RG 406
oW B0.B00 usac
DE 10.00 usec
/; TE 2982 K
o1 1.00000000 sac
TDO 1
T T 1
15 14 ppm 10,00 usec
0.00 dB
11.25325108 W
300.1318534 MHz
F2 - Processing parameters
1] 32768
' r 5F 300.1300085 MHz
( WDW EM
538 0
LB 0.30 Hz
GB 0
FC 1.00
A A A J
J M \. | h_Jk_JL . oy
[ IBRERESEES e BASass=ss [T RERREEEES T ce [T e [ REEaESEES [ 1
13 12 11 10 9 8 4 2 1 ppm
T N 5|
= -— || [e3ll— L Bl ] L]
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Gevorgyan AG139 (1) 13C coCcl3
-g@ﬂ

Current Data Parameters
NAME 110111.206 ag 139 C
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters

Dale 20110111
Time 2044
INSTRUM spect
PROBHD 5 mm PABED BE-
PULPROG 20pg a0
O 65536
) SOLVENT cocia
" S
(]} . emots
z
Me = /l\ AQ 21845834 sec
N™ N" "0 RG 2050
Me oW 33.333 usec
OH DE 10.00 usec
TE 287.9 K
D1 2.00000000 sec
a11 003000000 sec
DELTA 1.89999858 sec
TDO 1
memmmem= O ANNE]L ] ===
NUC1 13C
P 10,00 usec
PL1 -1.00 dB
SFO1 62.9015280 MHz
memmms== CHANNE] f? ==z=se==
CPDPRG2 waltz18
NUC2 1H
PCFD2 70.00 usec
PL1Z 15,00 dB
PL13 15.00 dB
PLZ .2.50 dB
SFO2 250.1310005 MHz

F2 - Processing parameters
k1] 32768

SF B2 8952383 MHz
Wwow
SSB 0
[ LB 1.00 Hz
| . ' _ GB 0
PC 1.40

I I T T T ] I I T I I ] T T T I I T I 1

190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 ppm
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Gevorgyan AGL2Z 1H DMS0

~ an
e SS)

r [ =Ny [ =0 -]
- L= ] [P -
A o o
\ / W Current Data Parameters 88
MAME 101216.u202 ag 122
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20101216
Time T.56
INSTRUM spect
PROBHD 5 mm PABEO EB-
PULPROG zg3n
TD 65536
SOLVENT DMSO
NS 16
cl DS 2
SWH 6188119 Hz
FIDRES 0.094423 Hz
AC 5.2953587 sec
RG 128
DWW B0.BO0 usec
DE 10.00 usec
- TE 2082 K
D1 1.00000000 sae
TOD 1
I I I [ 1
======== CHANMNEL {1 ========
15 14 ppm NUC1 1H
P1 10,00 usec
PL1 0.00 dB
PLIW 11.25325108 W
SFO1 3001318534 MHz
F2 - Processing parameters
5 32768
|’ SF 3001300045 MHz
Wow EM
55B L1}
LB 0.30 Hz
GB ]
PC 1.00

12 1" 10 9

0
1.03,~ ©@
—

1

ppm
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Gevorgyan RAG122 13C DMSO

| N
cl N7 NA\\‘D

190 180 170 160 150 140 130 120 110 100 90

80
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PPmM

Current Data Parameters
MAME 1101!14.1.!324 ag122C
1

EXPNO

PROCMNO 1

F2 - Acguisition Parameters
Date_ 20110105

Time 313
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

TD 65536
SOLVENT OMSO

NS 1400

DS 4

SWH 18028.546 Hz
FIDRES 0275098 Hz
AQ 1.8175818 sec
RG 20850

oW 27733 usec

DE 10.00 usec

TE 298.2 K

[n}] 2.00000000 sec
D11 0.03000000 sec
TDO 1

mmmmm e CHANNEL f| ===m=———
NUCH 13C

P1 10.00 usec

PL1 -0,

FL1W 33256919868 W
SFOM 754752853 MHz
s======= CHANNEL {2 ss======
CPOPRG2 waltz16
NUC2 1H

PCFD2 72,00 usec
PLZ 0.00 dB

PL12 17.00 dB

PL13 17.00 dB
PL2ZW 11.25325108 W
PL12W 022453187 W
FL1IW 022453187 W
SFO2 300.1312008 MHz

F2 - Processing parameters
=] 32768

5F T75.467TET0 MHz
WOW EM

S8B ]

LE 1.00 Hz

GB o

PG 1.40
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Gevorgyan AGl44 1H DM30
L BRGRER
- - HCSGENNANES I (=0
a = — P L e ra
\W V v/ Currant Data Parameters
MNAME 1101 11.u304 ag 144
EXPNO 10
PROCNO 1
F2 qusltlon Pararneters
0110111
Tume 3.19
OH INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
- i | TD 65536
| SOLVENT DMSC
Me P J\ NS 16
M M SH Ds 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
OH AQ 5.2953587 sec
RG 144
DWW 80.800 usec
DE 10,00 usec
TE 2082 K
D1 1.00000000 sec
TR0 1
szz===== CHANNEL f1 ========
NUICA 1H
P1 10.00 usec
PL1 0.00 dB
PL1W 1125325108 W
[ SFO1 300.1318534 MHz
( e
F2 - Processing parameters
( Sl 2768
SF 300.1300052 MHz
wow EM
55B 0
LB 0.30 Hz
GB [1]
PC 1.00
NN | _ u_vl L, A JWL
| 1 1 1 1 1 I I | | | | | | | |
12 1 10 9 7 6 5 4 3 2 1 ppm
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Gevorgyan AG1l44 13C DMSO

OH
B

Me N” N'ASH
OH

T T I T T T T I I I I I I I T T T T T

180 180 170 160 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 ppm

shGRER
(<O

Current Data Paramelers

MNAME 110113.208 ag 144 C
EXPNO 10
PROCHO 1

F2 - Acquisition Parameters
Date_ 20110113

Tima 11.09
INSTRLUM spect
PROBHD 5 mm PABBO BB-
PULPROG z9pg30

TD B5536
SOLVENT CDCI3

NS 1157

DS 4

SWH 15000.000 Hz
FIDRES 0.228882 Hz
AQ 2.1845834 sec
RG 2050

owy 33,333 usec

DE 10,00 usec

TE 2982 K

D1 2.00000000 sec
di1 003000000 sec
DELTA 1.89999998 sac
TDO 1

z======= GHANNEL | z=======
MUC1 1

P1 10.00 usec

PL1 =1.00 dB

SFM 62.9015280 MHz
zz==m=== CHANNEL {2 ========
CFDPRGZ waltz16
NUC2 1H

PCPD2 70.00 usec
PL12Z 15.00 dB

PL13 15.00 dB

PL2 -2.50 dB

SFO2 2501310005 MHz

F2 - Processing parameters
1] 32768

SF
WDW
558
LB
GE
PC

B2 8855672 MHz
EM

1]
1.00 Hz

0
1.40
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Gevorgyvan AGLTE (1) 1H DMSO
OH
T )
B o /
' N N)\SH
OH
/ |
[ I I T | T T T T I I T | T 1
13 12 11 10 9 8 6 5 4 3 2 1 ppm

BRGRER
C225

NAME  110218.u311 ag 178
EXPNO 10
PROCMO 1

Date_ 20110218

Time 8.45
INSTRUNM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30

TD 65536
SOLVENT DMSO

NS 16

Ds 2

SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2053587 sec
RG 128

DWW 80.800 usec

DE 10.00 usec

TE 28982 K

[B]] 1.00000000 sec
TDO 1

======== CHANNEL {1 ======:
MUCH 1iH

P1 10.00 usec

PLA1 0.00 dB

PL1W 11.25325108 W
SFO1 300.1318534 MHz
Sl 32768

SF 300.1300017 MHz
WDWwW EM

S5B 0

LB 0.30 Hz

GB 0

PC 1.00
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Gevorgyan AG178(1) 13C DMSC

9
9.
150.00

OH
T )
B
r N/ N"}I\SH

190 180 170 160 150 140 130 120 110 100 90 80 70

60 50 40 30 20

Ppm

C =
ERUMER

(>
NAME  110221.206 ag 178C
EXPNO 10

PROCNO 1

Date 20110221

Time 17.28
INSTRUM spect
PROBHD 5 mm PAEBBO BE-
PULPROG zgpg30

™ 65536
SOLVENT DMSO

NS 1024

D3 4

SWH 15000.000 Hz
FIDRES 0.228882 Hz
AQ 2.1845834 sec
RG 2050

Dw 33.333 usec
DE 10.00 usec

TE 298.5 K

[]] 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

======== CHANNEL f1 ========
NUC1T 13C

P1 10.00 usec

PL1 -1.00 dB

SFO1 62.9015280 MHz
- CHANNEL f2 .
CPDPRG2 waltz16
NUC2 1H

PCPD2 70.00 usec
PL12 15.00 dB
PL13 15.00 dB

PL2 -2.50 dB

SFO2 250.1310005 MHz
32768
SF 62.8952692 MHz
W EM

558 0

LB 1.00 Hz
GB 0

PC 1.40
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BRUMKER

o 0 e

\l/ NAME  101220.212 ag 127
EXPNO 10
PROCNO 1
Data 20101220
Tirne 23.51
INSTRURM sgact
PROBHD 5 mm PABBO BB-
PULPROG 230
TD 65536
SOLVENT DMSO
NS 16
0s 2
SWH 5165.289 Hz
FIDRES 00786816 Hz
A 6,3439350 sec
ARG 575
Dw 96800 usec
DE 10,00 usec
TE 294 8 K
D1 1.00000000 sec
TOO i
======== CHAMNEL {1 ========
NUCH 1H
P1 10.00 usac
PL1 -2.50 dB
SFO1 2501315447 MHz
Sl 32768
SF 250.1299985 MHz
wow EM
S5B 1]
LB 0.30 Hz
GB 0
PC 1.00

T T 1
2 1 ppm
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Gevorgyvan AG1Z27T 13C DMSO
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Cl
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OH
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=G re
G225

NAME 101220.212 ag 127

EXPNO 11
PROCNO 1
Date 20101221
Time 1.05
INSTRUM spect

PROBHD & mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT DMSO
NS 1024

Ds 4

SWH 15000.000 Hz
FIDRES 0.228882 Hz
AQ 2.1845834 sec
RG 2050

oW 33,333 usec
DE 10.00 usec
TE 2959 K

D1 2.00000000 sec

did 0.03000000 sec
DELTA 1,89999998 sec

TDO 1

s===s==== CHANMEL {1 s=======
NUCT 13C

P1 10.00 usec

PL1 -1.00 dB

SFO £62.9015280 MHz
======== CHANMNEL {2 ========
CPDPRG2 waltz16
NUC2 1H

PCFD2 70.00 usec
PL12 15.00 dB

PL13 15.00 dB

PL2 -2.50 dB

SFO2 250.1310005 MHz
Sl 32768

SF 62.8952674 MHz
WDwW EM

S5B 0

LB 1.00 Hz

GB 0

PC 1.40
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Gevorgyan AGlE5(4) 1H DMS0
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| | | \l\/ v ' \I V | | NAME  110216.221 ag 165
EXPMNO 10
PROCHNC 1
Date 20110216
Time 14.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2630
TD 65536
SOLVENT OMSO
NS 16
Ds 2
SWH 5165.289 Hz
FIDRES 0078816 Hz
ACH 6.3439350 sec
RG 406
DW 95.800 usec
DE 10.00 usec
TE 298.0 K
D1 1.00000000 sec
TDOD 1
======== CHAMNMNEL f1 ========
NLICT 1H
P1 10.00 usec
PL1 -2.50 dB
SFO1 250.1315447 MHz
=] 32768
SF 250.1299978 MHz
WDwW EM
( S5B o
/ LB 0.30 Hz
GB o
FC 1.00
T T

| |
2 11 10 9 8 7 6 5 4 3 2 1 ppm

_/
1.00

1.01 o
e
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AGl65(4)
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= SEQR
G225

MAME 110217.210ag 165 C
EXFMO 10
PROCNO 1

Date 20110218

Time 6.39

INSTRUM spect
PROBHD 5 mm PABEQ BB-
PULPROG Zgpg30

TD 65536
SOLVENT DMSO

NS 1024

DS 4

SWH 15000.000 Hz
FIDRES 0.228882 Hz
AQ 2.1845834 sec

RG 2050

D 33.333 usec

DE 10.00 usec

TE 2979 K

B ) 2.00000000 sec

di1 0.03000000 sec

DELTA 1.89999998 sec
TDO 1

======== CHANMNEL {1 ========
NUCH 13C

P1 10.00 usec

PL1 -1.00 dB

SFO1 62.9015280 MHz
O GHF\NNEL 12 TEEEEEEE
CPDPRG2 waltz16
NUC2

PCPD2 T70.00 usec
PL12 15.00 dB

PL13 15.00 dB

PL2 -2.50 dB

SFO2 250.1310005 MHz
Sl 32768

SF 62 8952687 MHz
WDw EM

S5B 0

LE 1.00 Hz

GB 0

PC 1.40
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Gevorgyan AG147(3)
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1H DMSO
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OH
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ppm

BRGREr
C225

MNAME  110119.207 ag 147
EXPMC 10
PROCND 1

Date_ 201101138

Time 9.36
INSTRLUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

e 536
SOLVENT DMSO

NS 16

DS 2

SWH 5165.289 Hz
FIDRES 0.078816 Hz
AC §.3439350 sec
RG 512

ow 96,800 usec
DE 10.00 usec

TE 297 9 K

o1 1.00000000 sec
TDO 1

smmmsmss CHANNEL {l ssssss=s=
MNUCH 1H

P1 10.00 usec

FL1 -2.50 dB

SFO1 2501315447 MHz
Sl 32768

SF 250.1299984 MHz
wWDW EM

SSB L]

LB 0,30 Hz

GB 0

FC 1.00



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

Gevorgyan AGLAT(3) 13C DMS0
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EX|

PROCNC 1
Date_ 20110123
Time 2.21
INSTRUM spact

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536

SOLVENT DMSO
NS 1024

DS 4

SWH 15000.000 Hz
FIDRES 0.228882 Hz
AQ 2.1845834 sec
RG 2050

DWW 33.333 usec
DE 10.00 usec
TE 297 9K

D1 2.00000000 sec

di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

NAME 110121223 ag 147 C
PNO 10

======== CHANMNEL [1 ========
13C

NUCAH

P1 10.00 usec

PLA -1.00 dB

SFO1 62.9015280 MHz
======== CHANNEL {2 ====
CPDPRG2 waltz16
NUC2 1H

PCPD2 70.00 usec
PL1Z 15.00 dB

PL13 15.00 dB

PL2 -2.50 dB

SFO2 250.1310005 MHz
k=1 32768

SF 628952687 MHz
WDw EM

S5B 0

LB 1.00 Hz

GB 0

PC 1.40



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

Gevorgyan AGZ201 1H DMSO
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NAME  110311.u301 ag 201
EXPNO 10

PROCNO 1
Date_ 20110311
Time 8.36
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30

D 65536
SOLVENT DMSO
NS 16

DS 2

SWH 6188119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 181

DWW B0.800 usec
DE 10.00 usec
TE 298.2 K

o 1.00000000 sec
TDO 1
======== CHANNEL {1 ========
NUCA 1H

P1 10.00 usec
PL1 0.00 dB
PL1W 1125325108 W
SFO1 300.1318534 MHz
=1 32768

SF 300.1300245 MHz
WDW EM

55B 0

LB 0.30 Hz

GB 1]

PC 1.00
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Gevorgvan AGL4B(4) 1H CDC13

Cl e

T2

T T
15 14 13 12 11 10

NAME  110121.u312 ag 148

EXPNO 10
PROCNO 1
Date 20110121
Time 9.51

INSTRUM spect
PROBHD 5 mm PABBO BB-

PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 114

oW 80.800 usec
DE 10.00 usec
TE 2082 K

D1 1.00000000 sec
TDO 1
======== CHANMEL {1 ========
MNUCH 1H

P1 10.00 usec
FL1 0.00 dB

PL1W 11.25325108 W
SFO1 300.1318534 MHz

sl 32768

SF 300.1300108 MHz
WDwW EM

S5B 0

LB 0.30 Hz

GE 0

PC 1.00
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Gevorgyan RG148 (4) 13C CDCL3

i
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BRUKER
>

LT85

161.44
158.05
11%.90
—111.34

NAME  110127.209 ag 148 C
EXPNO 10
PROCNO 1

f]/ 3

Date 20110128
Time 1.07
INSTRUM spect

PROBHD 5 mm PABBO BEB-
PULPROCG zgpg30
&

TD 6553

SOLVENT cDCI3

NS 1600

Ds 4

SWH 15000.000 Hz

FIDRES 0.228882 Hz

AQ 2.1845834 sec
cl RG 2050

DWW 33.333 usec

DE 10.00 usec

TE 297 9K

D1 2.00000000 sec

di1 0.03000000 sec

DELTA 1.89999998 sec
TDO 1

======== CHANMEL f1 =======
NUGC1 13C

P1 10.00 usec

PL1 -1.00 dB

SFOA 62.9015280 MHz
T CHANNEL f2 EEEEEEE
CPDPRG2 waltz16

NUC2 1H

PCPD2 70.00 usec

PL12 15.00 dB

PL13 15.00 dB

PL2 -2.50 dB

SFO2 250.1310005 MHz

Sl 32768

SF 62.8952406 MHz

WDW EM

55B 0

LE 1.00 Hz

GB 0

PC 1.40

| | T | | | T T T | | T T T | | | I T |
190 180 170 160 150 140 130 120 110 100 90 80 70 60 S0 40 30 20 ppm
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Gevorgvan AGL51 1H DMS0
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MNAME  110118.207 ag 151
KPMO 10

PROCNO 1
Date_ 20110118
Time

9.39
INSTRUM spect
PROBHD 5 mm FABEO BB-
FULPROG 2030
B5

D 536
SOLVENT DMS0
16

NS

Ds 2

SWH 5165.289 Hz
FIDRES 0.078816 Hz
AQ 63438350 sec
RG 645

ow 96,800 usec
DE 10.00 usec
TE 297.9 K

2] 1.00000000 sac
TDO 1
z======= CHANMNEL [ ========
NUCH 1H

F1 10000 usec
PL1

-2.50 dB
SFO1 250.1315447 MHz
5l 32768
SF 250.1299955 MHz
WDw EM

558 ]
LB 0.30 Hz
GB 1]

PC 1.00
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Gevorgyvan AGLS51 13C DMSO
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MAME  110121.224 ag 151 C
EXPNO 10

PROCNO 1
Date 20110123
Time 6.26
INSTRUM spect

PROBHD 5 mm PABBC BB-
PULPROG Zgpg30

TD 65536
SOLVENT OMSO

NS 07z

Ds 4

SWH 15000.000 Hz
FIDRES 0.228882 Hz
AQ 2.1845834 sec
RG 2050

oW 33.333 usec
DE 10.00 usec
TE 297 9 K

03} 2.00000000 sec

di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

======== CHANNEL f{ s=======
NUCH 13C

P1 10.00 usec

PL1 -1.00 dB

SFO1 62.9015280 MHz
======== CHAMNNEL {2 ========
CPDPRG2 waltz16

NUC2 1H

PCPD2 70.00 usec

PL12 15.00 dB

PL13 15.00 dB

PL2 -2.50 dB

SFO2 250.1310005 MHz

=] 32768

SF 62.8952693 MHz

wow EM

S5B 0

LB 1.00 Hz

GB 0

PC 1.40
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BRGRER
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MAME  110119.200 ag 156
EXPNO 10

PROCND 1
Date_ 20110112
Time 9.55
INSTRUM ct
PROBHD 5 mm PABBO BB-
PULPROG 2g30
TD 65536
SOLVENT DMS0
NS 24
Ds 2
SWH 5165.289 Hz
FIDRES 0.078816 Hz
5.3439350 sec
RG B2
DWW 96,800 usec
DE 10.00 usec
TE 2981 K

D1 1.00000000 sec
TOO 1

meemmees CHANNEL {1 seesesn=

NUC1 1H
P1 10.00 usec
PL1 -2.50 dB

SFO 250.1315447 MHz
32768
5F 250.1299978 MHz
EM

S55B 0

LB 0.30 Hz
GB 0

PC 1.00
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NAME 110121.225ag 156 C
EXPMNO 10

PROCNO 1
Date_ 20110123
Time 13.31
INSTRUM spect

PROBHD S5 mm PABBO BE-

PULPROG zgpg3n
TD 65536
SOLVENT DMSO
NS 5120

DS 4

SWH 15000.000 Hz
FIDRES 0.228882 Hz
AQ 2.1845834 sec
RG 2050

Dw 33.333 usec
DE 10.00 usec
TE 2079 K

D1 2.00000000 sec

dit 0.03000000 sec

DELTA 1.89999998 sec
TDO 1

======== CHANMEL 1 =ss=====
NUCH 13C

P1 10,00 usec

PLA -1.00 dB

SFMN 62.9015280 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H

PCPD2 70.00 usec
PL12 15.00 dB

PL13 15.00 dB

PL2 -2.50 dB

SFO2 250.1310005 MHz
Sl 32768

SF 62.8952693 MHz
wDw EM

S5B 0

LE 1.00 Hz

GB 0

PC 1.40
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NAME  110131.u327 ag 166

EXPNO 10
PROCMNO 1
Date_ 2011013
Time 11.54

INSTRLUM spact
PROBHD &5 mm PABBO BB-

PULPROG zg30
TD B5536
SOLVEMNT DMSO
NS 16

Ds 2

SWH 6188.119 Hz
FIDRES 0.094423 Hz
A 52953587 sec
RG 128

DwW 80.800 usec
DE 10.00 usec
TE 2982 K

D1 1.00000000 sec
TDO 1

MNUCH 1H

P1 10.00 usec
PL1 0.00 dB

PL1W 11.25325108 W
SFO1 300.1318534 MHz

Sl 32768

SF 300.1300059 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
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Gevorgyan

AGLGEE (M) 13C DMSO
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NAME  110324.212 ag 166 C
EXPNO 10

PROCNO 1
Date 20110325
Time 5.49
INSTRUM spec

PROBHD & mm PABELO BB-
PULPROG zZgpg30

TD 65536
SOLVENT DMSO

=1 1600

Ds 4

SWH 15000.000 Hz
FIDRES (.228882 Hz
ACH 2.1845834 sec
RG 2050

Dw 33,333 usec
DE 10.00 usec
TE 2982 K

D 2.00000000 sec

d11 0.03000000 sec
DELTA 1.89999998 sec

TDO 1

======== CHANNEL {1 =======
NUCH 13C

P1 10.00 usec

PL1 -1.00 dB

SFO1 62.9015280 MHz
======== CHAMNNEL {2 =======
CPDPRG2 waltz16
NUGC2 1H

PCPD2 70.00 usec
PL12 15.00 dB

PL13 15.00 dB

PL2 -2.50 dB

SFQ2 250,1310005 MHz
=] 32768

SF 62.8952692 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40
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Mkrtchyan  SM384 1H  DMSO
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13

i 1k 1

BRUKER
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NAME 101214.!.;338 sm 384

EXPNO

PROCND 1

Date 20101214
Tima 14.31
INSTRUM spect
PROBHD 5 mm FPABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 64

Ds 2

SWH 6188119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 287

oW 80.800 usec
DE 10.00 usec
TE 298.2 K

D1 1.00000000 sec
TDO 1
======== CHANMEL {1 =======
NUGC1 1H

P1 10.00 usec
PL1 0.00 dB

PLIW 1125325108 W
SFON 300.1318534 MHz

14 13 12 11 10

e gy i

sl 32768
SF 300.1300050 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
[N
[ ] T
3 2 1 ppm
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Gevorgyvan AGLTE (1) 1H DMS0O

NAME  110218.u310 ag 176
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2.50
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EXPNC

FROCMNO 1
Date_ 20110218
Time 8.40

INSTRUM spect
PROBHD 5 mm PABBO BE-

PULPROG 2030
TD 65536
SOLVENT DMSO
NS 16
Ds 2
SWH 61B8.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 144
ow 80.800 usec
DE 10.00 usec
TE 2982 K
D1 1.00000000 sec
TDO 1

- T CHANNEL f' e
( ( 1 NUC1 1H

P1 10.00 usec
PLA 0.00 dB
PLIW 11.25325108 W
SFOA 3001318534 MHz
Sl 32768
SF 300.1300089 MHz
WDw EM
5SB 0
LB 0.30 Hz
GB 0
PC 1.00

Aq J ! | I

A A .Jl _-NJ LJ " |. 1 e “ |
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Gevorgyan AGL76(1) 13C DMSO

<)

NAME 110221.205ag 176 C
EXPMNO 10

PROCNO 1

Date_ 20110221

Time 15.50

INSTRUM spect
PROBHD 5 mm PABBO BE-
PULPROG Zopga0

TD 65536
SOLVENT OMSO

—175.8%

NS 1024

Ds 4

SWH 15000.000 Hz
FIDRES 0.228882 Hz
A 2.1845834 sec
RG 2050

ow 33.333 usec
DE 10.00 usec

TE 2983 K

D1 2.00000000 sec
dii 0.03000000 sec
DELTA 1.89995998 sec
TDO 1

======== CHANMEL {1 s====a=-
NUCT 13C

P1 10.00 usec

PL1 -1.00 dB

SFO1 62.9015280 MHz
======== GHAMNMEL {2 ========
CPDPRG2 waltz16
NUC2 1H

PCPD2 70.00 usec
PL12 15.00 dB
PL13 15.00 dB

PL2 -2.50dB

SFO2 250.1310005 MHz
=] 32768

SF 62.8952692 MHz
WDwW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

; e
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;&VEN‘I’ ‘MsBMSO
| RS NS 18
N— 2
— / Ph SWH #1858 119 He
N FIDRES 0094423 H2
N H AQ 52953587 sec
"a 128
ow 80 800 uses
F.C DE 10.00 usec
3 JE W82 K
?1 1.00000000 sec
[}
[ Pa— CHANNEL 1
NUCY =
o 10.00 urec
Py 000 98
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r T T 1 :FOI 300 1318034 MKz
] 32768
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Gevorgyan AG187 1H DMS0 W
B _ BRUKER
| NAME  110221.u316 ag 167
EXPNO 10
PROGNO 1
Date 20110221
Time 9,57
o INSTRUM spect
PROBHD 5 mm PABBO BE-
PULPROG 2g30
~x D 65536
N SOLVENT DMSC
- / NS 16
N N DS 2
H SWH 6188119 Hz
FIDRES 0.094423 Hz
Me AQ 5.2053587 sec
RG 101
Dw 80.800 usec
DE 10.00 usec
TE 2982 K
D1 1.00000000 sec
TDO 1
———————= CHAMNMEL 1 ========
NUG1 1H
P1 10.00 usec
PL1 0.00 dB
[T ——y»rv——s g|L=1ow 11_25325103:4UH
1 300.1318534 MHz
15 14 13 ppm a1 22768
SF 300.1299994 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB 0
PC 1.00
5 l 1 | \ N

I
1 10 9 8 3 2 1 ppm
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Gevorgyvan AGL8T 13C DMSO

55.36
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NAME  110224.u348 ag 187 C
EXPNO 10

PROCNO 1
Date 20110224
Time 22.16
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT DMSO

NS 1024

DS 4

SWH 18028 846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 2050

Dw 27.733 usec
DE 10.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
- GHJE\NNEL T1 -
NUCA 130

P1 10.00 usec
PL1 -0.50 dB

PL1W 33.25691986 W
SFO1 75.4752953 MHz

CPDPRG2 waltz16
NUC2 1H
PCPD2 7200 usec
PL2 0.00 dB
PL12 17.00 dB
PL13 17.00 dB

PL2W 11.25325108 W
PL12W 0.22453187 W
PL13W 0.22453187 W
SFO2 300.1312005 MHz

=] 32768

SF 754677859 MHz
wDw EM

S5B 0

LB 1.00 Hz

GB 0

PC 1.40
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Mkrtchyan, SM 508, DM30, 1H
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(D)  X-ray single crystal analysis of compounds 15a, 15¢c and 17a

Figure 1. Molecular structure of compound 15a
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Figure 2. Molecular structure of compound 15¢
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Figure 3. Molecular structure of compound 17a
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