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1. General experimental details

All reactions were maintained under a nitrogen atmosphere unless otherwise stated.
Commercially available reagents were used without further purification. Infrared (FT-IR) spectra
were recorded on a BRUKER VERTEX 70, vmax in cm™. 'H-NMR spectra were recorded on a
BRUKER AVANCE Il HD (400 MHz) spectrometer. Chemical shifts are reported in ppm from
tetramethylsilane with the solvent resonance as internal standard (CDCls: 6 7.26, DMSO: $ 2.50).
Data are reported as follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, q =
quadruplet, br = broad, m = multiplet), coupling constants (Hz) and integration. **C-NMR spectra
were recorded on a BRUKER AVANCE Il HD (100 MHz) spectrometer with complete proton
decoupling. Chemical shifts are reported in ppm from tetramethylsilane with the solvent resonance
as the internal standard (CDCls: & 76.6, DMSO: & 39.5). ®F-NMR spectra were recorded on a
BRUKER AVANCE Il HD (376 MHz) spectrometer. Mass spectra were measured with an
Agilent Technologies 6120 Quadrupole LC/MS. High resolution mass spectrometry (HRMS) were
measured with a GCT Premier™ and BRUKER micrOTF-Q Ill. Melting points were measured
using INESA WRR and values are uncorrected.

The starting materials (tertiary alcohols) were generally prepared by the addition of heteroaryl
lithium reagent (HetArLi) to the precursor ketones.

2. General procedure for heteroaryl migration

The aryl-substituted tertiary alcohol 1 (0.2 mmol, 1.0 equiv.) and PIDA (0.35 mmol, 1.75
equiv.) were loaded in a reaction vial which was subjected to evacuation/ flushing with nitrogen
three times. CH3CN (2.0 mL) and TMSN3 (0.6 mmol, 3.0 equiv.) were then added to the mixture
via syringe, and the mixture was stirred at 25 °C until the starting material had been consumed as
determined by TLC. The mixture was extracted with ethyl acetate (3 % 10 mL). The combined
organic extracts were washed by brine, dried over Na;SQy, filtered, concentrated, and purified by
flash column chromatography on silica gel (ethyl acetate/ petroleum ether) to give the product 2.

3. Characterization of products

o 2a: yellow oil. 'H NMR (400 MHz, DMSO) & 8.08 (d, J = 8.0 Hz,

N, 1H). 7.98 (d, J = 8.0 Hz, 1H), 7.94-7.88 (m, 2H), 7.63-7.57 (m, 1H),

7.53-7.45 (m, 3H), 7.45-7.40 (m, 1H), 3.93-3.83 (m, 2H), 3.63-3.55

N”"s (m, 1H), 3.22-3.03 (m, 2H) , 2.18 (g, J = 7.2 Hz, 2H); 3C NMR (100

@ MHz, CDCls) 5 198.3, 171.1, 152.5, 136.1, 134.4, 132.7, 128.1, 127.5,

125.7, 124.8, 122.5, 121.3, 54.9, 43.6, 35.1, 26.7. FT-IR: v (cm™)

3062, 2929, 2866, 2098, 1682, 1597, 1512, 1448, 1352, 1242. HRMS [ESI] calcd for C1gH1sN4OS
Na [M+Na]* 359.0937, found 359.0940.
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2b: yellow oil. 'H NMR (400 MHz, DMSO) & 8.61 (s, 1H),
8.12-8.04 (m, 2H), 8.01-7.92 (m, 4H), 7.69-7.57 (m, 2H),
OO N3 753747 (m, 1H), 7.46-7.41 (m, 1H), 3.96-3.85 (m, 2H),
3.68-3.58 (m, 1H), 3.33-3.20 (M, 2H), 2.29-2.19 (m, 2H); 1C

— NMR (100 MHz, DMSO) 8 199.1, 172.3, 152.5, 135.0, 134.5,
@ 133.7, 132.1, 129.7, 129.5, 128.6, 128.2, 127.6, 126.9, 126.2,
125.1, 1235, 122.5, 1222, 54.3, 433, 353, 26.9. FT-IR: v

(cml) 3060, 2926, 2854, 2098, 1678, 1578, 1510, 1437, 1353, 1244. HRMS [ESI] calcd for
C22H1sN4OS Na [M+Na]* 409.1094, found 409.1090.

2c: yellow solid, m.p. 70-71 °C.'H NMR (400 MHz, CDCls) &

o)
8.04 (d, J = 8.0 Hz, 1H), 8.00-7.92 (m, 2H), 7.89 (d, J = 8.0 Hz,
N3 1H), 7.67-7.57 (m, 4H), 7.54-7.36 (m, 5H), 3.90 (dd, J = 12.0,
Ph N7 7.2 Hz, 1H), 3.79 (dd, J = 12.0, 6.0 Hz, 1H), 3.67-3.58 (m, 1H),

@ 3.09 (t, J = 7.2 Hz, 2H), 2.48-2.31 (m, 2H); 13C NMR (100 MHz,

CDCls) 6 198.0, 171.0, 152.5, 145.4, 139.3, 134.8, 134.4, 128.5,

128.1, 127.8, 126.8, 126.8, 125.7, 124.8, 122.6, 121.3, 55.0, 43.7,

35.1, 26.8. FT-IR: v (cm™) 3061, 2924, 2855, 2089, 1682, 1604, 1515, 1437, 1372, 1283. HRMS
[ESI] calcd for C24H21N4OS [M+H]* 413.1431, found 413.1424.

2d: yellow oil. 1H NMR (400 MHz, DMSO) 5 8.09 (d, J = 7.6
Hz, 1H), 7.98 (d, J = 8.0 Hz, 1H), 7.92-7.86 (m, 2H),
7.53-7.47 (m, 1H), 7.45-7.40 (m, 1H), 7.02-6.96 (m, 2H),
3.92-3.84 (m, 2H), 3.81 (s, 3H), 3.62-3.53 (m, 1H), 3.14-2.96

@ (m, 2H), 2.15 (g, J = 7.2 Hz, 2H); 13C NMR (100 MHz,

(@)
pzd
\
pzd
@

()]

MeO

DMSO) 6 197.4, 172.3, 163.1, 152.5, 134.5, 130.1, 129.4,

126.2, 125.1, 122.5, 122.2, 113.8, 55.5, 54.3, 43.3, 34.8, 27.0.
FT-IR: v (cm) 3062, 2929, 2841, 2098, 1673, 1598, 1510, 1438, 1356, 1256. HRMS [ESI] calcd
for C19H18N4O2SNa [M+Na]* 389.1043, found 389.1053.

2e: yellow oil. *H NMR (400 MHz, CDCls) 6 8.02 (d, J = 8.0 Hz,

o)
1H), 7.88 (d, J = 8.0 Hz, 1H), 7.79 (d, J = 8.4 Hz, 2H),
N3 7.52-7.46 (m, 1H), 7.42-7.37 (m, 1H), 7.21 (d, J = 8.4 Hz, 2H),
Me NS 3.87 (dd, J = 12.4, 7.2 Hz, 1H), 3.76 (dd, J = 12.4, 5.6 Hz, 1H),

3.61-3.53 (m, 1H), 3.02 (t, J = 7.2 Hz, 2H), 2.42-2.28 (m, 2H),

2.38 (s, 3H); 3C NMR (100 MHz, DMSO) & 198.6, 172.3,

152.5, 143.5, 134.5, 134.0, 129.2, 127.9, 126.1, 125.1, 122.5,
122.2, 54.3, 43.3, 35.1, 26.8, 21.1. FT-IR: v (cm') 3061, 2925, 2858, 2099, 1679, 1606, 1512,
1408, 1351, 1241. HRMS [ESI] calcd for C19H1sNsOSNa [M+Na]* 373.1094, found 373.1101.
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2f: yellow oil. 'H NMR (400 MHz, DMSO) 5 8.11-8.07 (m, 1H),
7.99-7.96 (m, 1H), 7.73-7.68 (m, 2H), 7.50 (ddd, J = 8.0, 7.2,
1.2 Hz, 1H), 7.45-7.39 (m, 2H), 7.39-7.33 (m, 1H), 3.93-3.83
(m, 2H), 3.63-3.54 (m, 1H), 3.21-3.01 (m, 2H), 2.33 (s, 3H),
2.17 (dd, J = 14.4, 7.2 Hz, 2H); 3C NMR (100 MHz, DMSO) &
199.2, 172.3, 152.5, 138.0, 136.5, 134.5, 133.7, 128.5, 128.2,

126.2, 125.1, 125.0, 122.5, 122.2, 54.3, 43.2, 35.3, 26.8, 20.8. FT-IR: v (cm) 3062, 2925, 2864,
2098, 1734, 1681, 1512, 1437, 1311, 1243. HRMS [ESI] calcd for Ci9H1sN4OSNa [M+Na]*
373.1094, found 373.1102.

o)
o
F N7

o) 2g: yellow oil. 'H NMR (400 MHz, DMSO) & 8.11-8.07 (m, 1H),
MM 7.99-7.95 (m, 1H), 7.70-7.66 (m, 1H), 7.50 (ddd, J = 8.4, 7.2, 1.2 Hz,
1H), 7.45-7.36 (m, 2H), 7.28-7.23 (m, 2H), 3.91-3.82 (m, 2H),

Me N7 °s 3.61-3.52 (m, 1H), 3.10-2.94 (m, 2H), 2.35 (s, 3H), 2.20-2.09 (m, 2H);

13C NMR (100 MHz, DMSO) & 203.2, 172.2, 152.5, 137.7, 136.8,

134.5, 131.5, 131.2, 128.4, 126.2, 125.8, 125.1, 122.5, 122.2, 54.2,

43.2, 38.2, 26.8, 20.6. FT-IR: v (cm}) 3062, 2927, 2098, 1682, 1570, 1513, 1437, 1455, 1311,
1283. HRMS [ESI] calcd for C1oH1sNsOSNa [M+Na]* 373.1094, found 373.1102.

S

&

2h: yellow oil.'H NMR (400 MHz, CDCls) 5 8.00 (d, J = 8.0 Hz,
1H), 7.94-7.85 (m, 3H), 7.52-7.46 (m, 1H), 7.42-7.36 (m, 1H),
7.12-7.05 (m, 2H), 3.86 (dd, J = 12.0, 7.2 Hz, 1H), 3.76 (dd, J =
12.0, 6.0 Hz, 1H), 3.58-3.50 (m, 1H), 3.02 (t, J = 7.2 Hz, 2H),
2.44-2.25 (m, 2H); 3C NMR (100 MHz, DMSO) & 197.7, 172.3,
165.0 (d, Jor = 250.0 Hz), 152.5, 134.5, 133.2 (d, Jc.r = 2.8 Hz),
130.8 (d, Jor = 9.4 Hz), 126.2, 125.1, 122.5, 122.2, 115.6 (d, Je.r

=21.7 Hz), 54.2, 43.2, 35.2, 26.7; °F NMR (376 MHz, CDCl3) 4 -105.0 (s). FT-IR: v (cm™) 3065,
2927, 2856, 2098, 1683, 1596, 1506, 1437, 1351, 1226. HRMS [ESI] calcd for C1sH1sFN4OSNa
[M+Na]* 377.0843, found 377.0852.
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2i: yellow oil. 'H NMR (400 MHz, CDCls) 6 8.01 (d, J = 8.0 Hz,
1H), 7.88 (d, J = 7.6 Hz, 1H), 7.84-7.79 (m, 2H), 7.52-7.47 (m,
1H), 7.43-7.36 (m, 3H), 3.87 (dd, J = 12.4, 7.2 Hz, 1H), 3.76 (dd,
J=12.4,6.0 Hz, 1H), 3.61-3.51 (m, 1H), 3.02 (t, J = 7.2 Hz, 2H),
2.43-2.26 (m, 2H); 13C NMR (100 MHz, CDCls) § 197.1, 171.0,
152.2, 139.2, 134.4, 134.2, 129.0, 128.4, 125.8, 124.9, 1225,

121.3, 55.0, 43.5, 35.0, 26.7. FT-IR: v (cm') 3063, 2927, 2099, 1683, 1571, 1511, 1488, 1437,
1350, 1278. HRMS [ESI] calcd for C1gH1sCINsOSNa [M+Na]* 393.0547, found 393.0557.

Br
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2j: yellow oil. 'H NMR (400 MHz, CDCls) & 8.00 (d, J = 8.0 Hz,
1H), 7.88 (d, J = 8.0 Hz, 1H), 7.74 (d, J = 8.4 Hz, 2H), 7.55 (d, J
= 8.8 Hz, 2H), 7.52-7.46 (m, 1H), 7.43-7.37 (m, 1H), 3.86 (dd, J
=120, 7.2 Hz, 1H), 3.75 (dd, J = 12.0, 6.0 Hz, 1H), 3.60-3.51
(m, 1H), 3.01 (t, J = 7.2 Hz, 2H), 2.43-2.25 (m, 2H); *3C NMR
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(100 MHz, CDCls) 6 197.3, 170.9, 152.3, 134.8, 134.2, 131.4, 129.1, 127.9, 125.8, 124.9, 122.5,
121.3, 55.0, 43.5, 35.0, 26.6. FT-IR: v (cm*) 3060, 2927, 2362, 2098, 1683, 1584, 1437, 1397,
1269. HRMS [ESI] calcd for C1gH1sBrN4OSNa [M+Na]* 437.0042, found 437.0034.

0
o
FsC N” S

2k: yellow oil. 'H NMR (400 MHz, CDCls) & 8.02-7.96 (m,
3H), 7.88 (d, J = 8.0 Hz, 1H), 7.68 (d, J = 8.0 Hz, 2H),
7.52-7.46 (m, 1H), 7.43-7.37 (m, 1H), 3.87 (dd, J = 12.4, 7.2
Hz, 1H), 3.76 (dd, J = 12.4, 6.0 Hz, 1H), 3.60-3.51 (m, 1H),
3.07 (t, J = 7.2 Hz, 2H), 2.47-2.28 (m, 2H); *C NMR (100
MHz, CDCls) § 197.9, 171.1, 152.9, 139.2, 134.7, 134.5 (q, Jc.r
= 32.4 Hz), 128.3, 126.3, 125.7 (q, Jor = 3.7 Hz), 125.3, 1235

(@, Jor = 271 Hz), 123.0, 121.7, 55.5, 44.0, 35.9, 27.0; 9F NMR (376 MHz, CDCls) & -63.1 (s).

FT-IR: v (cm™) 3064, 2919, 2100,

1690, 1582, 1511, 1455, 1410, 1322, 1262. HRMS [ESI] calcd

for C19H15F3N4OSNa [M+Na]+ 427.0811, found 427.0810.

0
/O)K/\/Cm,
F3CO N7 s

21: yellow oil. 'H NMR (400 MHz, DMSO) & 8.11-8.07 (m,
1H), 8.07-8.02 (m, 2H), 7.99-7.94 (m, 1H), 7.52-7.41 (m, 4H),
3.93-3.82 (m, 2H), 3.62-3.54 (m, 1H), 3.23-3.06 (m, 2H),
2.18 (dd, J = 14.4, 7.2 Hz, 2H); *C NMR (100 MHz, CDCls)
5 196.8, 170.9, 152.3, 152.2 (q, Jor = 1.5 Hz), 134.3, 134.2,
129.6, 125.8, 124.9, 122.5, 121.3, 119. 9, 119.8 (q, Jor =

257.3 Hz), 55.0, 43.5, 35.1, 26.6; 1%F NMR (376 MHz, CDCls) & -51.9 (s). FT-IR: v (cm™) 3068,
2926, 2854, 2100, 1687, 1602, 1507, 1438, 1352, 1254. HRMS [ESI] calcd for C1oH1sFsN4O,SNa
[M+Na]*443.0760, found 443.0764.

2m: yellow oil. *H NMR (400 MHz, DMSO) $ 8.09 (d, J = 7.6 Hz,

1H), 7.98 (d, J = 8.0 Hz, 1H), 7.51 (ddd, J = 8.0, 7.2, 1.2 Hz, 1H),
M N3  7.46-7.40 (m, 1H), 3.80 (d, J = 6.4 Hz, 2H), 3.49-3.40 (m, 1H),
N7 s 2.62-2.44 (m, 2H), 2.35-2.24 (m, 1H), 2.05-1.91 (m, 2H), 1.74-1.60

(m, 4H), 1.59-1.52 (m, 1H), 1.24-1.05 (m, 5H); *3C NMR (100 MHz,
DMSO) 6 212.4,172.2, 152.5, 134.4, 126.2, 125.1, 122.5, 122.2, 54.3,
49.5, 43.2, 36.9, 28.0, 27.8, 26.3, 25.4, 25.1, 25.0. FT-IR: v (cm™)

0]

3065, 2928, 2854, 2099, 1705,

1513, 1449, 1409, 1350, 1279. HRMS [ESI] calcd for

C18H22N4OSNa [M+Na]* 365.1407, found 365.1409.

o)
|\/|e/\/\)K/\/(\N3
/2

N~ 'S

v,

2n: yellow oil. *H NMR (400 MHz, DMSO) 6§ 8.09 (d, J =
8.0 Hz, 1H), 7.98 (d, J = 7.6 Hz, 1H), 7.51 (ddd, J = 8.4, 7.6,
1.2 Hz, 1H), 7.46-7.41 (m, 1H), 3.80 (d, J = 6.4 Hz, 2H),
3.50-3.41 (m, 1H), 2.50-2.39 (m, 2H), 2.34 (t, J = 7.2 Hz,
2H), 2.03-1.92 (m, 2H), 1.43-1.35 (m, 2H), 1.25-1.10 (m,
4H), 0.81 (t, J = 7.2 Hz, 3H): 3C NMR (100 MHz, DMSO) §

209.7,172.2,152.5, 134.4, 126.2, 125.1, 122.5, 122.2, 54.3, 43.2, 41.8, 38.8, 30.7, 26.3, 22.8, 21.9,

13.8. FT-IR: v (cmt) 3064, 2928,

2859, 2362, 2099, 1711, 1512, 1438, 1277. HRMS [ESI] calcd

for C17H22N4OSNa [M+Na]* 353.1407, found 353.1416.
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20: yellow oil. 'H NMR (400 MHz, DMSO)  8.09 (d, J = 7.6 Hz, 1H),
8.00-7.94 (m, 2H), 7.88 (dd, J = 3.6, 0.8 Hz, 1H), 7.53-7.47 (m, 1H),
7.45-7.39 (m, 1H), 7.20 (dd, J = 4.8, 4.0 Hz, 1H), 3.91-3.82 (m, 2H),
3.62-3.53 (M, 1H), 3.15-2.97 (m, 2H), 2.17 (dd, J = 14.4, 7.2 Hz, 2H);
13C NMR (100 MHz, DMSO) § 192.2, 172.1, 152.5, 143.4, 134.7,
1345, 133.2, 128.7, 126.2, 125.1, 122.5, 122.2, 54.2, 43.2, 35.6, 26.9.
FT-IR: v (cm™) 3067, 2925, 2854, 2098, 1658, 1516, 1414, 1353,

1238. HRMS [ESI] calcd for C16H14N4OS,Na [M+Na]* 365.0501, found 365.0507.

2p: yellow solid, m.p. 80-81 °C. 'H NMR (400 MHz, DMSO) &
8.22-8.15 (m, 2H), 7.64-7.58 (m, 2H), 7.58-7.54 (m, 1H), 7.50 (d,
J = 8.0 Hz, 1H), 7.26-7.17 (m, 2H), 6.82 (s, 1H), 3.74 (d, J = 6.8
Hz, 2H), 3.35-3.25 (m, 3H), 3.22-3.07 (m, 2H); 3C NMR (100
MHz, DMSO) ¢ 194.2, 166.1, 157.9, 154.1, 152.9, 136.3, 128.1,
127.9, 127.3, 125.0, 123.8, 123.1, 122.7, 120.7, 110.9, 104.2,
53.3, 38.3, 35.6, 24.4. FT-IR: v (cm™) 3068, 2938, 2875, 2099,

1687, 1582, 1454, 1402, 1316, 1253. HRMS [ESI] calcd for CaoH1sN402SNa [M+Na]* 399.0886,

found 399.0868.

2q: yellow oil. 'H NMR (400 MHz, DMSO) § 8.06-8.02 (m, 1H),
7.91-7.87 (m, 1H), 7.63-7.58 (m, 2H), 7.50-7.44 (m, 2H), 7.43-7.35
(m, 3H), 3.72-3.62 (m, 2H), 3.53-3.45 (m, 1H), 2.54 (dd, J = 14.4, 8.8
Hz, 1H), 2.20 (dd, J = 14.4, 3.2 Hz, 1H), 1.25 (s, 3H), 1.20 (s, 3H);
13C NMR (100 MHz, DMSO) § 207.3, 172.9, 152.2, 138.0, 134.7,
131.0, 128.0, 127.6, 126.1, 125.1, 122.4, 122.1, 56.0, 47.0, 42.1, 41.0,
26.0, 26.0. FT-IR: v (cml) 3062, 2927, 2855, 2099, 1671, 1578, 1511,

1437, 1390, 1265. HMS [ESI] calcd for C2oH20N4OSNa [M+Na]* 387.1250, found 387.1257.

2r: yellow oil. 'H NMR (400 MHz, DMSO) & 8.09 (d, J = 7.6 Hz,
1H), 7.98 (d, J = 7.6 Hz, 1H), 7.93-7.88 (m, 2H), 7.62-7.57 (m, 1H),
7.52-7.40 (m, 4H), 3.95 (d, J = 12.4 Hz, 1H), 3.81 (d, J = 12.4 Hz,
1H), 3.14-3.04 (m, 1H), 3.00-2.90 (m, 1H), 2.30-2.11 (m, 1H),
2.18-2.08 (m, 1H), 1.54 (s, 3H); ¥C NMR (100 MHz, DMSO) &
199.1, 176.4, 152.4, 136.4, 134.5, 133.1, 128.6, 127.9, 126.2, 125.1,
122.6,122.1,59.7,45.1, 33.1, 33.1, 22.9. FT-IR: v (cm™) 3062, 2926,

2854, 2101, 1683, 1597, 1506, 1448, 1366, 1293. HRMS [ESI] calcd for C19H1sN4OSNa [M+Na]*

373.1094, found 373.1099.

2s: yellow solid, m.p. 78-79 °C. 'H NMR (400 MHz, DMSO) §
8.15-8.10 (m, 1H), 8.06-8.02 (m, 1H), 7.92-7.88 (m, 2H), 7.63-7.57
(m, 1H), 7.51-7.44 (m, 3H), 3.93-3.82 (m, 2H), 3.64-3.56 (m, 1H),
3.21-3.03 (m, 2H), 2.17 (dd, J = 14.4, 7.2 Hz, 2H); 3C NMR (100
MHz, DMSO) & 199.0, 174.9, 153.4, 136.4, 133.3, 133.1, 131.0,
128.6, 127.8, 125.2, 123.7, 122.0, 54.1, 43.3, 35.2, 26.7. FT-IR: v
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(cm™) 3050, 2931, 2098, 1682, 1585, 1497, 1435, 1347, 1259. HMS [ESI] calcd for
C18H15CIN4OSNa [M+Na]* 393.0547, found 393.0543.

2t: yellow solid, m.p. 64-65 °C. *H NMR (400 MHz, DMSO) &

0
WM 8.03-7.99 (m, 2H), 7.95 (d, J = 8.8 Hz, 1H), 7.75 (d, J = 2.8 Hz, 1H),
7.74-7.68 (m, 1H), 7.62-7.56 (m, 2H), 7.19 (dd, J = 9.2, 2.8 Hz, 1H),

N”"s 3.96-3.89 (m, 2H), 3.92 (s, 3H), 3.66-3.58 (m, 1H), 3.29-3.13 (m, 2H),

2.24 (dd, J = 14.4, 7.2 Hz, 2H): 3C NMR (100 MHz, DMSO) & 199.1,

169.4, 157.2, 146.9, 136.4, 135.9, 133.2, 128.7, 127.8, 123.0, 115.4,

OMe 104.8, 55.7, 54.3, 43.1, 35.3, 26.7. FT-IR: v (cm®) 3056, 2955, 2921,

2087, 1686, 1602, 1518, 1469, 1372, 1280. HMS [ESI] calcd for CigH1sN4O2SNa [M+Na]*

389.1043, found 389.1051.

o 2u: yellow solid, m.p. 72-73 °C. 'H NMR (400 MHz, DMSO) &
MNS 7.94-7.88 (m, 2H), 7.74-7.66 (m, 2H), 7.64-7.58 (m, 1H), 7.53-7.45
(m, 2H), 7.41-7.33 (m, 2H), 3.95-3.83 (m, 2H), 3.49-3.41 (m, 1H),

N”"0 3.21-3.12 (m, 2H), 3.25-3.01 (m, 2H); *C NMR (100 MHz, DMSO)

@ 5 199.0, 166.5, 150.2, 140.6, 136.4, 133.1, 128.6, 127.8, 125.0, 124.4,

119.6, 110.7, 52.6, 38.7, 35.2, 24.4. FT-IR: v (cm') 3064, 2924, 2853,

2093, 1680, 1568, 1470, 1416, 1378, 1242. HRMS [ESI] calcd for CisHisNsO,Na [M+Na]*
343.1165, found 343.1155.

2v: yellow oil. '"H NMR (400 MHz, DMSO) & 7.93-7.88 (m, 2H),

o)
W, 778(d,3=36Hz 1), 7.66 (d, J = 3.2 Hz, 1H), 7.64-7.54 (m, 1H)
3 7.52-7.47 (m, 2H), 3.82-3.72 (m, 2H), 3.54-3.44 (m, 1H), 3.15-2.96
N7 s (m, 2H), 2.16-2.03 (m, 2H); 3C NMR (100 MHz, DMSO) & 199.1,

170.6, 142.3, 136.4, 133.1, 128.7, 127.8, 119.9, 54.6, 42.3, 35.2, 27.0.
FT-IR: v (cm®) 3086, 2927, 2856, 2098, 1682, 1597, 1498, 1448, 1266. HRMS [ESI] calcd for
C14H14aN4OSNa [M+Na]* 309.0781, found 309.0790.

0 2w: yellow solid, m.p. 54-55 °C. 'H NMR (400 MHz, DMSO) &

7.93-7.88 (m, 2H), 7.64-7.59 (m, 1H), 7.53-7.47 (m, 2H), 3.74-3.64

WM (m, 2H), 3.32-3.25 (m, 1H), 3.13-2.96 (m, 2H), 2.29 (s, 3H), 2.20 (s,

N7 s 3H), 2.09-1.94 (m, 2H); *C NMR (100 MHz, DMSO) & 199.2, 165.7,

):< 147.2, 136.4, 133.1, 128.7, 127.8, 125.6, 54.5, 42.2, 35.3, 27.0, 14.4,

10.8. FT-IR: v (cm™) 3054, 2950, 2859, 2109, 1684, 1549, 1442,
1381, 1349, 1266. HRMS [ESI] calcd for C16H1sN4OSNa [M+Na]* 337.1094, found 337.1101.

o) 2x: yellow oil. *H NMR (400 MHz, CDCl3) & 7.89-7.84 (m, 2H),
7.58-7.53 (m, 1H), 7.47-7.41 (m, 2H), 7.07 (s, 1H), 6.82 (s, 1H),
WM 3.88-3.78 (m, 1H), 3.65-3.57 (m, 1H), 3.62 (s, 3H), 3.37-3.31 (m,
N7 N-Me 1H), 3.12-3.03 (m, 1H), 2.85-2.76 (m, 1H), 2.37-2.28 (m, 1H),

=/ 2.27-2.20 (m, 1H); *C NMR (100 MHz, CDCls) & 199.2, 147.1,
136.1, 132.8, 128.1, 127.5, 127.0, 120.4, 55.1, 35.3, 34.4, 32.1, 25.8. FT-IR: v (cm™) 3062, 2930,
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2365, 2098, 1681, 1597, 1490, 1448, 1278, 1222. HRMS [ESI] calcd for CisH17NsONa [M+Na]*
306.1325, found 306.1332.

S (d, J = 8.0 Hz, 1H), 7.88 (d, J = 7.6 Hz, 1H), 7.85-7.79 (m, 2H),
/(j/L\N 7.51-7.45 (m, 1H), 7.44-7.34 (m, 4H), 4.52-4.43 (m, 1H), 4.12-4.01
- (m, 1H), 3.51-3.41 (m, 1H), 3.03-2.92 (m, 1H), 2.86-2.73 (m, 1H),
Ph™ N 2.53-2.42 (m, 1H), 2.29-2.17 (m, 1H): 3C NMR (100 MHz, CDCls) &
173.1, 165.0, 152.7, 138.8, 134.1, 129.5, 127.9, 125.6, 125.6, 124.4, 122.3, 121.2, 54.5, 37.8, 26.5,

25.6. FT-IR: v (cm™) 3057, 2921, 2851, 2555, 1635, 1577, 1503, 1435, 1360, 1294. HRMS [ESI]
calcd for C1gH17N2S [M+H]* 293.1107, found 293.1117.

/@ 3: yellow solid, m.p. 116-117 °C.*H NMR (400 MHz, CDCls) § 8.01

4 (d.r. = 1: 0.33): yellow solid, m.p. 120-121 °C. *H NMR (400 MHz,

S/Q CDCl3) 6 8.08-8.02 (m, 1.33H, two isomers), 7.94-7.90 (m, 0.33H,
one isomer), 7.90-7.85 (m, 1H, one isomer), 7.51-7.41 (m, 3.99H, two

[«

OH N isomers), 7.41-7.34 (m, 3.99H, two isomers), 7.33-7.27 (m, 1.33H,
Ph H two isomers), 3.80-3.70 (m, 1.33H, two isomers), 3.70-3.64 (m, 1H,
one isomer), 3.64-3.58 (m, 0.33H, one isomer), 3.57-3.53 (m, 0.33H,
one isomer), 3.45-3.34 (m, 1H, one isomer), 3.29 (dd, J = 12.0, 3.2 Hz, 0.33H, one isomer), 3.14
(dd, J=11.2, 11.2 Hz, 1H, one isomer), 2.48-2.38 (m, 1H, one isomer), 2.36-2.28 (m, 0.33H, one
isomer), 2.21-2.09 (m, 1.33H, two isomers), 2.07-1.82 (m, 2.66H, two isomers), 1.80-1.68 (m,
1.33H, two isomers); 3C NMR (100 MHz, CDCls) § (major isomer) 173.5, 152.7, 144.1, 134.0,
128.0, 126.9, 126.2, 125.5, 124.3, 122.3, 121.1, 61.0, 52.5, 41.8, 33.9, 31.8; (minor isomer) 174.0,
152.0, 144.5, 135.3, 128.0, 126.7, 126.3, 125.3, 124.1, 122.1, 120.9, 61.2, 49.7, 38.4, 30.0, 29.8.
FT-IR: v (cm™) 3059, 2920, 2852, 1953, 1638, 1514, 1491, 1438, 1312, 1237. HMS [ESI] calcd

for C1gH19N2S [M+H]* 295.1263, found 295.1271.

CDCls) 6 7.94-7.86 (m, 1.33H, two isomers), 7.85-7.77 (m, 2H, one

/@ 5 (d.r. = 1: 0.33): yellow solid. m.p. 116-117 °C. 'H NMR (400 MHz,
Oﬁk\,\l isomer), 7.50-7.41 (m, 3.33H, two isomers), 7.41-7.26 (m, 8.67H, two
Ph N

isomers), 6.76-6.70 (m, 2H, one isomer), 5.43 (d, J = 3.6 Hz, 0.33H,
| one isomer), 5.05 (t, J = 4.4 Hz, 1H, one isomer), 4.36 (dd, J = 14.4,
3.6 Hz, 0.33H, one isomer), 4.14 (dd, J = 14.0, 4.0 Hz, 1H, one
isomer), 3.90 (dd, J = 14.0, 4.0 H, 1H, one isomer), 3.37-3.31 (m, 1H, one isomer), 3.31-3.25 (m,
0.33H, one isomer), 3.16-3.06 (m, 0.33H, one isomer), 2.48-2.41 (m, 0.33H, one isomer), 2.44 (s,
1H, one isomer), 2.40-2.32 (m, 1 H, one isomer), 2.31-2.23 (m, 1H, one isomer), 2.18-2.10 (m, 1H,
one isomer), 2.14 (s, 3H, one isomer), 2.08-1.97 (m, 1.33H, two isomers), 1.93-1.78 (m, 0.66H,
one isomer); 3C NMR (100 MHz, CDCl3) & (major isomer) 172.7, 152.9, 142.6, 138.9, 137.1,
135.2, 129.0, 128.6, 127.3, 127.2, 126.8, 125.9, 124.9, 122.9, 121.5, 57.3, 47.2, 38.6, 27.0, 23.7,
21.4; (minor isomer) 171.7, 152.9, 143.5, 138.2, 137.9, 134.3, 130.0, 128.9, 127.1, 127.1, 126.8,
126.1, 125.0, 122.8, 121.6, 54.5, 45.6, 40.2, 26.8, 26.5, 21.6. FT-IR: v (cm™) 3057, 2924, 2857,
1737, 1598, 1494, 1446, 1438, 1339, 1242. HRMS [ESI] calcd for CasH2sN20.S, [M+H]*
449.1352, found 449.1349.
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isomer), 9.45 (s, 0.7H, one isomer), 7.77-7.73 (m, 2H, one isomer), 7.67

\ -7.63 (m, 1.4H, one isomer), 7.34-7.21 (m, 11.9H, two isomers), 5.35 (d, J =

Ts 4.4 Hz, 1H, one isomer), 5.19 (t, J = 4.0 Hz, 0.7H, one isomer), 4.17 (d, J =

14.4 Hz, 0.7H, one isomer), 4.08 (dd, J = 14.4, 4.0 Hz, 1H, one isomer), 3.48 (dd, J = 14.4, 4.8 Hz,

0.7H, one isomer), 2.98 (dd, J = 14.4, 11.6 Hz, 1H, one isomer), 2.43 (s, 3H, one isomer), 2.42 (s,

2.1H, one isomer), 2.40-2.33 (m, 2H, one isomer), 2.27-2.22 (m, 0.7H, one isomer), 2.20-2.13 (m,

0.7H, one isomer), 2.04-1.98 (m, 0.7H, one isomer), 1.94-1.86 (m, 1.4H, one isomer), 1.84-1.76

(m, 1H, one isomer), 1.69-1.55 (m, 1H, one isomer), 1.48-1.36 (m, 1H, one isomer); *C NMR

(100 MHz, CDCls) & (major isomer) 201.5, 143.5, 138.0, 137.7, 129.9, 128.8, 127.2, 127.0, 126.7,

54.6, 47.1, 40.7, 26.4, 21.6, 19.8; (minor isomer) 202.3, 143.5, 138.2, 137.4, 129.6, 128.7, 127.2,

127.1, 126.9, 55.8, 45.7, 40.3, 25.8, 19.8, 17.7. FT-IR: v (cm) 3029, 2927, 2867, 2728, 1721,

1598, 1495, 1336, 1305, 1288. HMS [ESI] calcd for CigH21NO3sSNa [M+Na]* 366.1134, found
366.1125.

OFCHO 6 (d.r. = 1: 0.7): yellow oil. *H NMR (400 MHz, CDCl3) § 9.48 (s, 1H, one
Ph™ >N

2H, one isomer), 7.65-7.60 (m, 1.4H, one isomer), 7.36-7.21 (m, 10.5H,

\ two isomers), 7.21-7.15 (m, 1.4H, one isomer), 5.33 (d, J = 4.4 Hz, 1H,

Ts one isomer), 5.09 (t, J = 4.4 Hz, 0.7H, one isomer), 4.08 (dd, J = 14.4, 4.0

Hz, 1H, one isomer), 4.00 (dd, J = 14.0, 3.2 Hz, 0.7H, one isomer), 3.51 (dd, J = 14.0, 4.8 Hz,

0.7H, one isomer), 3.02 (dd, J = 14.8, 12.0 Hz, 1H, one isomer), 2.56-2.48 (m, 0.7H, one isomer),

2.44 (s, 3H, one isomer), 2.42-2.35 (m, 1.4H, one isomer), 2.33 (s, 2.1H, one isomer), 2.18-2.10

(m, 0.7H, one isomer), 2.08-2.00 (m, 0.7H, one isomer), 1.97-1.81 (m, 2 H, one isomer), 1.80-1.63

(m, 2H, one isomer),1.61-1.49 (m, 1H, one isomer); 3C NMR (100 MHz, CDCl3) § (major isomer)

178.5, 1435, 138.1, 137.6, 130.0, 128.8, 127.2, 127.0, 126.7, 54.3, 42.1, 39.8, 26.2, 22.2, 21.6;

(minor isomer) 178.8, 143.1, 138.6, 137.4, 129.3, 128.6, 127.4, 127.1, 127.0, 56.5, 42.7, 38.7, 26.8,

21.5, 20.3. FT-IR: v (cm™) 3368, 2957, 2922, 2853, 1735, 1572, 1489, 1464, 1399, 1289. HRMS
[ESI] calcd for C1gH22NO4S [M+H]* 360.1264, found 360.1261.

OFCOOH 7 (d. r. =1: 0.7): yellow oil. *H NMR (400 MHz, CDCls) & 7.79-7.74 (m,
Ph N

8: white solid, m.p. 172-173 °C.H NMR (400 MHz, CDCls)

N §8.01 (d, J = 8.0 Hz, 1H), 7.89-7.84 (m, 2H), 7.82 (d, J = 8.0
NI Hz, 1H), 7.73-7.69 (m, 2H), 7.68 (s, 1H), 7.54-7.46 (m, 2H),
N 7.42-7.33 (m, 5H), 7.31-7.26 (m, 1H), 5.01-4.87 (m, 2H),

4.08-3.98 (m, 1H), 3.15-3.02 (M, 2H), 2.48-2.28 (m, 2H); 13C

@ NMR (100 MHz, CDCls) § 198.2, 169.9, 152.6, 147.2, 136.0,

134.2, 132.8, 130.0, 128.3, 128.1, 127.6, 127.5, 125.9, 125.3,

124.9, 122.5, 121.4, 120.1, 53.4, 44.0, 34.8, 26.8. FT-IR: v (cm'}) 3064, 2923, 2852, 2361, 2341,

1681, 1408, 1318, 1223. HMS [ESI] calcd for CasHzN4OSNa [M+Na]* 461.1407, found
461.1392.
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4. H, 13C, and F NMR spectra
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3 Temperature 298.2

4 Number of Scans 1024

5 Spectrometer Frequency100. 61

6 Nucleus 13C

m
] {o]
=z
g
%]
z
&

T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 1f110( 10)0 9 80 70 60 50 40 30 20 10
ppm

WP WRNLVN =N DO — D —N—mW OO~ OO T —
—2 X LCAS =A== 8 SFXEORI MmN M= A~ O
SA®XBRBINNF T L LT A0 BLRXEEN NN S DS T
LR N e e e N e e N S T S N e e mena oo

Parameter Val
1 0rigin Bruker Bio$pin GmbH
2 Solvent CDC13
3 Temperature 298. 1
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1H
o
WNB
cl N”"s
2
| i
|
| N
s A 4
s T T ’n
S=2 S 2 S <
=i a = a &
T T T T T T T T T T T T T T T T T T T
95 9.0 85 8. 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
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—197.139
—170.981

Parameter Value
10rigin Bruker BioSpin Gmbl
2 Solvent CDC13,

3 Temperature 298.2
4 Number of Scans 1024
5 Spectrometer Frequencyl00. 61
6 Nucleus 13C

76.883
76.566
76.248

v
\

54.956
43.535
—35.045
— 26.653

2
il
il
” 1! | | | |
! [
ol .
j [_|
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

TTCLooaToO - —or®no ComAacdoS = ®— o

SRERERERRIIIASS BLETENSSR IA0

B A N e e e A e N PR R I S B RS ]

TSN S\ N N

Parameter Valge
1 0rigin Bruker| Bfiofpif [GbH
2 Solvent CcnCl3
3 Temperature 298.1
4 Number of Scans 16
5 Spectrometer Frequency400. 1
6 Nucleus IH
o

2

T
100 95
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Parameter Value

10rigin Bruker BioSpin Gmbt

2 Solvent onel3

3 Temperature 298.2

4 Number of Scans 1024

5 Spectrometer Frequencyl00. 61

6 Nucleus 13¢

| ﬁ a Ll

76.888
76.570

v
\

76.253
54.959

—43.537

—35.028

—26.634

T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120

T T
110 100

90 80 70 60 50 40 30 20 10 0
1 (ppm)
N-m—0 200 —®%oMmMOoRAE A= Q XOE QO - CONMBOE — M D =
ERERXLITERRITTTTARNS SEIEIERLIIRETIREEE 28347
B e N R A N A R R R A e R R I L R
TSN e——— T———S N SN
|
Parameter Value
1 0rigin Bruker| BioSpin Gmbt
2 Solvent cnels
3 Temperature 298.2
4 Number of Scans 2
5 Spectrometer Frequency400. 1
6 Nucleus 1
(o]
o
FaC N7s
2k
| |
|
|
I
I
I I
I
I
A
IeL L 2 ey
=23S22 = 2 S =
== &= & i
T T T T T T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 -05
1 (ppm)
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Parameter Value
1 0rigin Bruker BioSpin Gmbt
2 Solvent cnel3
3 Temperature 298.2
4 Number of Scans 2
5 Spectrometer Frequency376. 50
6 Nucleus 19F

Q

/@)j\/r\Na
I
FC N7"s

2k
T T T T T T T T T T T T T T T T T T T T T T T T T
-10 -30 -50 -70 -90 -110 -130 -150 -170 -190 -210 -230 -250 -270 -290
1 (ppm)
2 2 @ ox © s o o
2 .t $8E b g g8 2
~ = HER 2 g & 3
IN = =g i I v o
3 = NN a I 2 K
I I ~ I I I
Parameter Value

1 Origin Bruker BioSpin GmbH

2 Solvent cnel3

3 Temperature 298. 1

4 Number of Scans 1024

5 Spectrometer Frequencyl00. 62

6 Nucleus 13¢

[e]
sape
FiC N%"s
2k

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
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Parameter
1 0rigin
2 Solvent
3 Temperature
4 Number of Scans

5 Spectrometer Frequency400. 13

6 Nucleus

Value

Bruker BjoSpin GmbH
DMSO

=i

1H

3.889
3.884
3.875

;

3.866
3.835

3.598
3.581

3.566
3.166
3.149
3.133

L
<
e
A3

2.500
2.203
2.185
2.167
2.149

/

\

21
I
pala L
r T T N
a2 < N
= 2 & &

T T T T T T T T T T T T T T T T T T T
100 95 90 85 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
1 (ppm)

g
I
Parameter Value
10rigin Bruker BioSpin GmbH
2 Solvent CDC13
3 Temperature 298.2
4 Number of Scans 4
5 Spectrometer Frequency376. 44
6 Nucleus 19F
o]
o
FiCO N%"s
2
T T T T T T T T T T T T T T T T T T T T T T T T T T
0 -10 -30 -50 -70 -90 -110 -130 -150 -170 -190 -210 -230 -250 -270 -290
1 (ppm)
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Parameter Value
10rigin Bruker BioSpin Gmbl
2 Solvent CDC13
3 Temperature 298. 2
4 Number of Scans 1024
5 Spectrometer Frequencyl00. 62
6 Nucleus 13C
o
o
FsCO N*"s
2l
I
[ ! |
| I | I l | “j | ‘ 1 I
| “ “\ L . ‘
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
C NN ®RNORS S NS AN A Mo Ne ESDVY QMmN oS
SERRKAARRIRLLSTS SEEIIY TREI] KReEn
B NN Bt I RSP i
N N————— VONET TSNV e N
Parameter Value
10rigin Bruker BioSpin GmbH
2 Solvent DMSO
3 Temperature 298. 1
4 Number of Scans 4
5 Spectrometer Frequency400; 13
e / .y
[}
N3
N7 s
2m
I !
il W L) A . N
2% A Iz Ty 3&E T
S =223 s 3 a s cS32 =
=z == a = < = dw= b
T T T T T T T T T T T T T T T T T T T T T
00 95 90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 10 05 00 -05
1 (ppm)
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Value
Bruker BioSpin GabH

D0

Farameter

1 Crigin

2 Solvent

3 Tesperaturs

4 Nusber of Scans

5 Spectromster Fraquency 100. 61

13C

& Nucleus

Ny

[
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2

200 190 180 170 160 150 140 130 120 ‘HD( 1[))0 9 80 70 60 50 40 30 20 10
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Value
Bruker BioSpin GmbH

DMSO
298.1

Parameter

n

10rigi

nt

2 Solvel

ature

1024
ometer Frequency100. 61

of Scans

3 Tempe:
4 Nunbe:
5 Spect

13C

6 Nucleus

T
39.0

T
39.4

1 (ppm)

T
39.8

N3

Me
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2n

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
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Parameter Value
1 0rigin Bruker BioSpin Gubt
2 Solvent DMSO
3 Temperature 299.1
4 Number of Scans 1024
5 Spectrometer Frequencyl00.61
6 Nucleus 13C
o
= Ny
\_s
2
N” '8
20

152.479

il

—54.232
43.202

/
§

39.804
39,685
39.476
39.268
39.059
363

T T T
210 200 190

T T T T T T T T T
180 170 160 150 140 130 120 110 100

90 80 70 60 50 40 30 20 10 0
1 (ppm)
Ct ot — oo o o n o= oo
SEED SEan%s Codagy 22gIg
el A A = e enenen en en SR KRRl
N == N Ve NS
Parameter Value
1 0rigin Brukgr BioSpir Gmbl
2 Solvent DMSO
3 Temperature 298.
4 Number of Scans 4
5 Spectrometer Frequency400. 13
6 Nucleus 11
| ‘ ‘k i '
iy TTHT—TE J 1 | .
) |
z et S r 7 'z
S S35 o =S S S
S S225 2 3 S
T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
1 (ppm)
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Value

Parameter

Bruker BioSpin GmbH

DMSO
298. 4
1024

5 Spectrometer Frequency100. 61

10rigin

2 Solvent

3 Temperature

4 Number of Scans

13C

6 Nucleus

180 170 160 150 140 130 120 11 100 90 80 70 60 50 40 30 20 10
1 (ppm)
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Value
Bruker BioSpin Gmbt

DMSO
298.2

Parameter

1 0rigin

|

1.5

1

A

5 Spectrometer Frequency400. 13 /! H
1

4 Number of Scans
6 Nucleus

2 Solvent
3 Temperature

I

J

)UL

10°€
200°€

01

001

F66'0
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I66C

10T
=00'1
0’1

05 00 -05

1.0

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20

9.5

f1 (ppm)
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Value

Bruker BioSpin Gmbt

DMSO
298.1

Parameter

1 0rigin

2 Solvent

3 Temperature

1024

5 Spectrometer Frequencyl00.61

4 Number of Scans

13C

6 Nucleus

80 70 60 50 40 30 20 10

90

190 180 170 160 150 140 130 120

210 200

it
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R R EEE
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=001
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Parameter Value

1 0rigin Bruker BioSpin GmbH

2 Solvent DNSO

3 Temperature 298. 1

4 Number of Scans 1024

6 Nucleus

5 Spectrometer Frequencyl00. 61

13C

—59.681
45.135

2
il
|
ol |
| | i MM L
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
QAEFTRIQTRIERELE SYETERT FISELEEGY
SRRV NN T T T T RO QXYININ = QN
60606 06 N N N N N B R R R R s R R RN RS AR
TN = e e R
Parameter Valpe
1 0rigin Bruker BigSpin GiibH
2 Solvent DMSO
3 Temperature 298.2
4 Number of Scans 4
5 Spectrometer Frequency400. 12
6 Nucleus 1H
o]
N3
N7
Cl
2s
b
il |
|
ﬁ‘ I i J
J i
Iy 'z I
S < < N
o = o a
T T T T T T T T T T T T T T T T T
95 90 85 7.0 55 50 45 40 35 30 25 20 1.5 10 05 00 -05
1 (ppm)
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Parameter Value

1 Origin Bruker BioSpin Gmb

2 Solvent DMSO

3 Temperature 298.2

4 Number of Scans 168

5 Spectrometer Frequency100. 61

6 Nucleus 13C

T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80

210 70 60 50 40 30 20 10 0
1 (ppm)
NATISBIFI=CR2IRERRR Q28XALERD SE]8cS
SSSaannngenndg = —— R A s AR EAEARR]
EEEEE I Rk e a28%e049s EFoddq
Te—_—— N =5\ NI [ N
Parameter Value
10rigin Bruker BioSpin Gmbl
2 Solvent DMSO
3 Temperature 298. 1
4 Number of Scans 2
5 Spectrometer Frequency400.
wil I /
o]
SRR
N% s
OMe
2t
| |
Il
L A
. " m
LUy 8 LonF '
Se2ass 2 S <2 < 2
£59%% & g8 3 g
T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -05

1 (ppm)
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Parameter Value

1 Origin Bruker BioSpin GmbH

2 Solvent DNSO

3 Temperature
4 Number of Scans

5 Spectrometer Frequencyl00. 61

6 Nucleus

298.2
1024

13C

o}

@/u\/j\/\Na
N7s

&

146.888

e
N
N
\
~

104.781

_~55.680
54270

OMe
2t
11
I
| ! | ! |
| A LI
T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
L5332gLLdIedadinRreng LIEES TAIERBIERTSE
aeaEEeeegninI T amamn FLRHH FTEm—madE ===
PN R UGN A R S PR B PR
AN SRS R NS
Parameter Vg luel
1 0rigin Bruker BjoSpin [Gmbl
2 Solvent DMSO
3 Temperature 298. 1
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1H
[}
o
N7 o
2u
\‘ ‘\
| | |
N |
Ll oad |
LLLY T L E T
xS323 a2 2 2
ZdZda Z =2 & &
T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 6.0 5 50 45 40 35 30 25 20 15 10 05 00 -05
1 (ppm)
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Parameter Value
1 0rigin Bruker BioSpin Gmbl
2 Solvent DMSO
3 Temperature 298. 1
4 Number of Scans 1024
5 Spectrometer Frequencyl00.61
6 Nucleus 130
o]
@)‘\/TN:.
N7 0
2u
1
| I |
| | | “ . |
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)
QO OE S A MY e © PN TSI OO T WD T T
CR282sanCe2RR RGBT S zEFBIE2LD
FREEREEEERnT SEEEnihnts SS8SRS=888
PN GRIR N GRGNEIN PR R S R R S PR PRI
e e e N} 2= ="
Parameter Value
1 0rigin Bruker BioSpin Gmpl
2 Solvent DMSO
3 Temperature 298. 1
4 Number of Scans 4
5 Spectrometer Frequency400. 13
6 Nucleus 1H
o]
@)\/I\Na
g
2v
i I
u‘ A ‘J | I
h i
Y .
SR I3 T T
RS s 2 2 2
dSS = N &
T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0
1 (ppm)
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Parameter Value
1 0rigin Bruker BioSpin Gmbl
2 Solvent DMSO
3 Temperature 298. 1
4 Number of Scans 1024
5 Spectrometer Frequencyl00. 61
6 Nucleus 13C
o
o
N s
=/
v
|
1l ]
! | ! | |
| ! |
L 1] “ I l l
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
GEznEsany nusr sguoggEnane
8538z hng Sget ascamasgss
GO BT R R A I s s
e Ao e e
Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent DMSO
3 Temperature 298.2
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1H /
i
o
o
N7"s
Me Me
2w
|
L LUK
T oL 2%y
< ° = 2=
S A R
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05

1 (ppm)
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Parameter Value

1 0rigin Bruker BioSpin Gmbk

2 Solvent DMSO

3 Temperature 298. 2

4 Number of Scans 1024

5 Spectrometer Frequencyl00. 61

6 Nucleus 13C
Q

T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

1 (ppm)
wommo o ®o T = meNmLAaTY-oonaT=om
23RmR8LZ8Ea 850285358622 38¢9
L3R mReeI IS S8x2d838S Bzl Aa
[N eI PP R P AR
NN e TEESNSES N N

Parameter Value
1 0rigin Bruker B{oSpin (mbt
2 Solvent conel3
3 Temperature 298. 1
4 Number of Scans 16
5 Spectrometer Frequency400. 13
6 Nucleus 1

o

SaNe:
N¥ N_Me

1.00=  [p=——r

~ ] 0995 —-

T
0 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
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Parameter Value
1 0rigin Bruker BioSpin Gmbl
2 Solvent cDC13
3 Temperature 298.2
4 Number of Scans 1024
5 Spectrometer Frequencyl00. 61
6 Nucleus 13C
(o]
N
N7 n-Me
2x
Il
! 1l
| |
|
| |
l J . N
T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 30 0
1 (ppm)
ANC®XNoO——~O=oa TV O —F O om0 = O 00 A%
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SSReBLLERIIIIIA I3IT =SS IS 3Sosersrddd
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Parameter Value
1 0rigin Bruker BioSpip GmbH
2 Solvent CDC13
3 Temperature 298.2
4 Number of Scans 2
5 Spectrometer Frcqucncy400./1j( X / / / // / /
6 Nucleus 1H
)
o
Ph N
3
| i
| I 1 f Iy
LA A
1
PN L IT T3
N S 3 s38 < 3
T T T T T T T T T T T T T T T T T T T
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f1 (ppm)
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1 0rigin Bruker BioSpin GmbH
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