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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. tert-Butyl nitrite was
obtained from Energy Chemical (purity: ~90%). Infrared (FT-IR) spectra were recorded on a
BRUKER VERTEX 70, vmax in cm™. H-NMR spectra were recorded on a BRUKER AVANCE |
HD (400 MHz) spectrometer. Chemical shifts are reported in ppm from tetramethylsilane with the
solvent resonance as internal standard (CDCls: 6 7.26). 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: § 77.16). Y°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 IlI.
Melting points were measured using INESA WRR and values are uncorrected.

2. Mechanistic investigation

High-resolution mass spectrum for the y-lactam products of 80-labelled experiment
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HRMS spectrum of 80 labelled product (3a)




3. General procedure for synthesis of cyanamides
Procedure A (for synthesis of 1a-1d, 1n-1q, 1s-1w)

NaHCO3 Ar:
AHN X + BN ——— SN

|
toluene CN

rt

Cyanogen bromide (10.0 mmol, 1.06 g, 2.0 equiv.) was dissolved in 20 mL toluene under Na.
Aniline (5.0 mmol, 1.0 equiv.) and NaHCO3 (18.0 mmol, 1.51 g, 3.6 equiv.) were added to the
mixture and stirred for 12-24 h at room temperature. The mixture was quenched with water and
extracted with EtOAc (3>40 mL). The organic layers were combined, washed with H,O and brine,
dried by MgSO4, and concentrated under reduced pressure to give a residue, which was purified by
flash column chromatography on silica gel (eluent: ethyl acetate/ petroleum ether (v/v, 1:30)).

Procedure B (for synthesis of 1h-1k)

NaH

Ar
AFHN X + BICN ———> SN
THF en
0°C-rt

A 25 mL three-necked flask was charged with NaH (320 mg, 60% wt, 8.0 mmol), which was
then evacuated and backfilled with N for three times. THF (8 mL) was added and the solution was
cooled to 0°C. Then a THF solution (4 mL) of benzamide (760 mg, 4.0 mmol) was added over 10
min to the solution. Then cyanogen bromide (850 mg, 8.0 mmol) was added into the reaction at 0°C
and the reaction was kept at RT for 24-72 h. The solution was filtered, and the resulting filtrate was
concentrated and then purified through flash column chromatography on silica gel (eluent: ethyl
acetate/ petroleum ether (v/v, 1:30)).

Procedure C (for synthesis of 1e-1g, 1I-1m, 1r)

NaH Ar<
AHN "X + BCN ————> NS
THF CN

A 25 mL three-necked flask was charged with NaH (320 mg, 60% wt, 8.0 mmol), which was
then evacuated and backfilled with N for three times. THF (8 mL) was added and the solution was
cooled to 0 °C. Then a THF solution (4 mL) of benzamide (760 mg, 4.0 mmol) was added over 10
min to the solution and the reaction was kept at 70 °C for 2 h. Then cyanogen bromide (850 mg, 8.0
mmol) was added into the reaction solution at 0 °C and the reaction was kept at RT for 24-72 h. The
solution was filtered, and the resulting filtrate was concentrated and then purified through flash
column chromatography on silica gel (eluent: ethyl acetate/ petroleum ether (v/v, 1:30)).



4. General procedure for nitration of olefins

Cyanamide 1 (0.2 mmol, 1.0 equiv.) was loaded in a flame-dried Schlenk tube. CHsCN (2.0
mL) followed by tBUONO (0.60 mmol, 3.0 equiv.) was added to the mixture via syringe and the
mixture was then stirred at 100°C for 12 h. The mixture was concentrated, and purified by flash
column chromatography on silica gel (eluent: ethyl acetate/ petroleum ether) to give the product 3.

5. Characterization of cyanamides

N 1a: yellow oil. *H NMR (400 MHz, CDCls) 6 7.40-7.34 (m, 2H), 7.14-7.07
i (m, 3H), 5.90-5.78 (m, 1H), 5.22-5.13 (m, 2H), 3.65 (t, J = 7.2 Hz, 2H),
N~F
©/ 2.61-2.53 (m, 2H): 3C NMR (100 MHz, CDCl3) 5 139.3, 132.6, 129.2,
123.2, 118.1, 115.5, 113.0, 48.3, 31.2; FT-IR: v (cm™) 3055, 2922, 2854,
2216, 1678, 1614, 1572, 1509, 1483, 1455, 1439, 1406, 1367, 1311, 1278. HRMS [ESI] calcd for
CuaHi12N2Na [M+Na]* 195.0893, found 195.0902.

1b: dark oil. 'H NMR (400 MHz, CDCls) 6 7.08-7.02 (m, 2H), 6.92-
C|;N 6.85 (m, 2H), 5.87-5.74 (m, 1H), 5.20-5.10 (m, 2H), 3.79-3.75 (m,
NN - 13
3H), 3.60-3.54 (m, 2H), 2.56-2.47 (m, 2H); ¥*C NMR (100 MHz,
MeO CDCl3) 6 156.3,133.2, 133.1,118.4,118.4, 114.9, 114.4, 55.6, 49.8,
31.7; FT-IR: v (cm™) 3078, 3003, 2935, 2836, 2213, 1641, 1589,
1508, 1463, 1441, 1354, 1291, 1246, 1212. HRMS [ESI] calcd for C12H14N2ONa [M+Na]* 225.0998,
found 225.0991.

CN 1c: yellow oil. 'H NMR (400 MHz, CDCl3) 6 7.19-7.12 (m, 2H), 7.03-
l 6.97 (m, 2H), 5.88-5.76 (m, 1H), 5.21-5.11 (m, 2H), 2.61 (t, J = 7.2

/©/NN Hz, 2H), 2.58-2.50 (m, 2H), 2.31 (s, 3H); *C NMR (100 MHz, CDCls)
Ve §136.9, 132.9, 132.7, 129.7, 118.0, 115.7, 113.4, 48.5, 31.2, 20.1; FT-

IR: v (cmt) 3079, 3032, 2980, 2214, 1642, 1614, 1584, 1458, 1418,
1353, 1312, 1296, 1266, 1213. HRMS [ESI] calcd for Ci2H1NoNa [M+Na]* 209.1049, found
209.1039.

1d: yellow oil. 1H NMR (400 MHz, CDCls) § 7.16-7.07 (m, 2H), 7.02-
. 6.94 (M, 2H), 5.84-5.69 (m, 1H), 5.16-5.04 (m, 2H), 3.59-3.48 (m, 2H),
NoF
2.61-2.50 (m, 2H), 2.50-2.42 (m, 2H), 1.20-1.11 (m, 3H); *C NMR
£t (100 MHz, CDCls) § 139.5, 137.5, 133.2, 128.9, 118.3, 116.0, 113.7,
48.7, 316, 27.9, 15.6; FT-IR: v (cm) 3080, 2965, 2932, 2215, 1642,
1612, 1582, 1540, 1512, 1458, 1437, 1353, 1266, 1214. HRMS [ESI] calcd for CisHisN.Na
[M+Na]* 223.1206, found 223.1191.



CN 1e: white solid, m.p. 85-86 °C. *H NMR (400 MHz, CDCls) & 7.64-
i 7.59 (m, 2H), 7.59-7.54 (m, 2H), 7.48-7.41 (m, 2H), 7.38-7.32 (m, 1H),

N~F
/©/ 7.22-7.17 (m, 2H), 5.93-5.80 (m, 1H), 5.26-5.16 (m, 2H), 3.70 (t, J =
Ph 7.2 Hz, 2H), 2.66-2.59 (m, 2H); 3C NMR (100 MHz, CDCls) § 139.4,
138.6, 136.2, 132.5, 128.4, 127.8, 126.9, 126.3, 118.2, 115.9, 113.0,
48.4, 31.2; FT-IR: v (cm™) 3083, 3033, 2923, 2209, 1642, 1609, 1521, 1484, 1469, 1452, 1418,
1397, 1331, 1312, 1267. HRMS [ESI] calcd for C17H1sN;Na [M+Na]* 271.1206, found 271.1202.

CN 1f: yellow oil. *H NMR (400 MHz, CDCls) 6 7.61 (d, J = 8.4 Hz, 2H),
N 7.19 (d, J = 8.4 Hz, 2H), 5.89-5.76 (m, 1H), 5.24-5.14 (m, 2H), 3.69

N\
/©/ (t, J = 7.2 Hz, 2H), 2.62-2.54 (m, 2H); 1*C NMR (100 MHz, CDCls)
FsC 5 142.8, 132.6, 127.0 (g, Jcr = 3.8 Hz), 125.6 (q, Jc-r = 39.9 Hz),
123.9 (q, Jc-F = 269.9 Hz), 119.1, 115.6, 112.3, 48.8, 31.5; 9F NMR
(376 MHz, CDCl3) § -62.0 (s). FT-IR: v (cm™®) 3077, 2956, 2922, 2857, 2218, 1687, 1605, 1491,
1456, 1408, 1364, 1316, 1277, 1217. HRMS [ESI] calcd for C12H11FsN2Na [M+Na]* 263.0767,

found 263.0760.

N 1g: yellow oil. 'H NMR (400 MHz, CDCls) § 7.15 (d, J = 8.4 Hz,

! 2H), 7.11-7.02 (m, 2H), 5.84-5.70 (m, 1H), 5.18-5.03 (m, 2H), 3.63-

~NF

/©/ 3.53 (m, 2H), 2.55-2.45 (m, 2H); 3C NMR (100 MHz, CDCls) &

F,CO 144.8, 138.6, 132.7, 122.4, 120.4 (d, Jc-r = 255.4 Hz), 118.5 (d, Jc-
£ = 1.2 Hz), 117.0, 112.8, 48.9, 31.4; 1%F NMR (376 MHz, CDCls)

5 -58.4 (s). FT-IR: v (cm™) 3057, 2956, 2924, 2854, 2216, 1739, 1611, 1506, 1458, 1408, 1367,

1324, 1222. HRMS [ESI] calcd for C1oH11FsN2ONa [M+Na]* 279.0716, found 279.0701.

N 1h: yellow oil. 'H NMR (400 MHz, CDCl3) § 7.09-6.98 (m, 4H), 5.85-
| 5.72 (m, 1H), 5.18-5.08 (m, 2H), 3.58 (t, J = 7.2 Hz, 2H), 2.55-2.46 (m,
No~F

/O/ 2H); 13C NMR (100 MHz, CDCl3) § 158.6 (d, Jcr = 242.1 Hz), 135.6

. (d, Jor = 2.6 Hz), 132.5, 118.2, 117.5 (d, Jc.r = 8.0 Hz), 116.0 (d, Jc.r =

23.0 Hz), 113.1, 48.9, 31.1; °F NMR (376 MHz, CDCls) § -119.3 (s).

FT-IR: v (cm™) 3080, 2981, 2217, 1643, 1558, 1506, 1472, 1437, 1355, 1318, 1297, 1278, 1230,
1210. HRMS [ESI] calcd for Ci1H12FN2 [M+H]* 191.0979, found 191.0973.

N 1i: yellow oil. 'H NMR (400 MHz, CDCls) 8 7.32-7.27 (m, 2H), 7.05-
' 6.99 (m, 2H), 5.86-5.73 (m, 1H), 5.20-5.10 (m, 2H), 3.60 (t, J = 7.2 Hz,
N~F
/©/ 2H), 2.57-2.48 (M, 2H): 3C NMR (100 MHz, CDCl3) § 138.5, 132.8,
cl 129.7, 128.9, 118.8, 117.3, 113.0, 49.0, 31.6; FT-IR: v (cm™) 3079,
2931, 2218, 1642, 1596, 1492, 1437, 1419, 1353, 1319, 1293, 1269,
1217. HRMS [ESI] calcd for C11H11CIN2Na [M+Na]* 229.0503, found 229.0509.

CN 1j: yellow oil. 'H NMR (400 MHz, CDCls3) § 7.47-7.40 (m, 2H), 7.00-
6.93 (m, 2H), 5.86-5.73 (m, 1H), 5.20-5.11 (m, 2H), 3.60 (t, J = 7.2 Hz,

|
N _
/©/ NN oH), 2.58-2.49 (m, 2H); 13C NMR (100 MHz, CDCly) 5 139.1, 132.8,
B 132.6, 118.8, 117.6, 1163, 112.9, 48.9, 31.5; FT-IR: v (cm-L) 3076,



3006, 2948, 2213, 1643, 1591, 1489, 1469, 1435, 1324, 1292, 1263, 1217. HRMS [ESI] calcd for
C11H12BrNz [M+H]* 251.0178, found 251.0176.

CN
No~F

Cl

1k: yellow oil. H NMR (400 MHz, CDCls) § 7.27-7.20 (m, 1H), 7.08-7.03
(m, 1H), 7.03-6.98 (m, 1H), 6.95 (dd, J = 8.4, 2.0 Hz, 1H), 5.85-5.70 (m,
1H), 5.20-5.06 (m, 2H), 3.58 (t, J = 7.2 Hz, 2H), 2.55-2.46 (m, 2H); 13C
NMR (100 MHz, CDCls) § 140.7, 135.0, 132.3, 130.2, 123.2, 118.3, 1155,
113.6, 112.1, 48.2, 31.0; FT-IR: v (cm™) 3079, 2980, 2923, 2219, 1694, 1580,
1480, 1420, 1398, 1377, 1350, 1313, 1288, 1263, 1219. HRMS [ESI] calcd

for C11H11CIN2Na [M+Na]* 229.0503, found 229.0497.

CN
N~F

CF;

11: yellow oil. *H NMR (400 MHz, CDCls) § 7.52-7.45 (m, 1H), 7.36-7.28
(m, 3H), 5.90-5.75 (m, 1H), 5.22-5.13 (m, 2H), 2.68 (t, J = 7.2 Hz, 2H),
2.62-2.53 (m, 2H); 3C NMR (100 MHz, CDCls) § 139.6, 131.7, 131.2 (q,
Jor = 32.5 Hz), 129.4, 122.6 (4, Jer = 271.0 Hz), 119.3 (q, Jer = 3.7 H2),
118.1 (g, Je.r = 0.9 Hz), 117.9, 111.5 (q, Je.r = 3.8 Hz), 111.5, 47.8, 30.5;1°F
NMR (376 MHz, CDCls) § -62.9 (s).FT-IR: v (cmt) 3081, 2982, 2931, 2222,

1771, 1616, 1596, 1496, 1457, 1323, 1217. HRMS [ESI] calcd for CioHiiFsN2Na [M+Na]*
263.0767, found 263.0760.

F3C NN

CF;

1m: yellow oil. *H NMR (400 MHz, CDCl3) § 7.60 (s, 1H), 7.52 (s,
2H), 5.90-5.76 (m, 1H), 5.28-5.15 (m, 2H), 3.74 (t, J = 7.2 Hz, 2H),
2.66-2.58 (m, 2H); 13C NMR (100 MHz, CDCls) § 141.3, 132.9 (q,
Jor = 33.6 Hz), 131.7, 121.6 (q, Jcr = 271.4 Hz), 118.9, 116.7-116.5
(m), 115.3-115.0 (m), 110.9, 48.5, 30.9;9F NMR (376 MHz, CDCls)
§-63.2 (s). FT-IR: v (cm™) 3063, 2922, 2854, 2220, 1683, 1596, 1574,

1506, 1479, 1395, 1367, 1336, 1311, 1277, 1211. HRMS [ESI] calcd for C13sH10FsN2Na [M+Na]*
331.0640, found 331.0630.

N ~F

OMe

1n: yellow oil. 'H NMR (400 MHz, CDCls) § 7.14-7.04 (m, 1H), 6.58-6.42
(m, 3H), 5.74-5.62 (m, 1H), 5.07-4.95 (m, 2H), 3.61 (s, 3H), 3.43 ((t, J =
7.2 Hz, 2H), 2.42-2.32 (m, 2H); *C NMR (100 MHz, CDCl3) 5 160.2, 140.6,
132.8, 129.9, 117.7, 112.6, 108.0, 107.4, 101.8, 54.7, 48.0, 31.0,; FT-IR: v
(cmt) 3079, 2941, 2838, 2216, 1603, 1589, 1491, 1456, 1438, 1351, 1334
1293, 1256, 1230, 1201. HRMS [ESI] calcd for CioHisNoO [M+H]*

203.1179, found 203.1180.

10: dark oil. 'H NMR (400 MHz, CDCls) § 6.26-6.07 (m, 3H), 5.88-

CN
. 5.68 (M, 1H), 5.22-5.02 (m, 2H), 3.83-3.64 (M, 6H), 3.62-3.45 (m,
|V|eO NN
2H), 2.59-2.41 (m, 2H); 3C NMR (100 MHz, CDCl3) § 161.7, 141.7,
133.1,118.6,113.3,95.2,94.8, 55.5, 48.8, 31.6; FT-IR: v (cm™) 3084,
OMe 3002, 2909, 2213, 1598, 1559, 1541, 1521, 1507, 1459, 1441, 1403,

1381, 1331, 1301, 1211. HRMS [ESI] calcd for Ci3H1sN2O2Na

[M+Na]* 255.1104, found 255.1104.



CN
No~F

Me

1p: yellow oil. *H NMR (400 MHz, CDCl) § 7.27-7.19 (m, 1H), 6.94 (s,
1H), 6.92-6.85 (m, 2H), 5.89-5.76 (m, 1H), 5.21-5.11 (m, 2H), 3.65-3.57 (m,
2H), 2.58-2.50 (M, 2H), 2.34 (s, 3H); *C NMR (100 MHz, CDCl3) & 139.8,
139.8, 133.2, 129.5, 124.5, 118.5, 116.8, 113.7, 113.0, 48.7, 31.7, 21.6; FT-
IR: v (eml) 3079, 2979, 2925, 2214, 1642, 1607, 1589, 1493, 1462, 1438,
1350, 1319, 1276, 1238. HRMS [ESI] calcd for CiHiuNoNa [M+Na]*

209.1049, found 209.1049.

CN

19: yellow oil. 'H NMR (400 MHz, CDCl3) § 6.59 (s, 2H), 6.53 (s, 1H),
5.75-5.63 (m, 1H), 5.13-4.96 (m, 2H), 3.39 (t, J = 7.2 Hz, 2H), 2.40-

Me N =
NN 531 (m, 2H), 2.13 (s, 6H): 13C NMR (100 MH2Z, CDCls) 5 139.8, 139.3,

Me

133.4, 125.1, 118.0, 113.5, 113.3, 48.3, 31.6, 21.2; FT-IR: v (cm™)
3084, 3002, 2909, 2213, 1598, 1559, 1541, 1521, 1507, 1459, 1441,
1403, 1381, 1331, 1301, 1211. HRMS [ESI] calcd for Ci3HisN2Na

[M+Na]* 223.1206, found 223.1199.

1r: yellow solid, m.p. 44-45 °C.*H NMR (400 MHz, CDCls) 6 7.77 (d,
J=8.0Hz, 1H), 7.73 (d, J = 7.6 Hz, 1H), 7.46-7.40 (m, 1H), 7.34-7.27

=

2.72-2.62 (m, 2H); 13C NMR (100 MHz, CDCls) § 161.4, 151.1, 132.6,

CN
N
§ST NN (m, 1H), 5.92-5.78 (m, 1H), 5.31-5.15 (m, 2H), 4.03 (t, J = 7.2 Hz, 2H),
N

132.3, 126.7, 124.4, 121.6, 121.4, 119.1, 111.2, 50.1, 31.8; FT-IR: v

(cml) 3058, 2925, 2856, 2226, 1644, 1594, 1524, 1473, 1457, 1441, 1381, 1311, 1267, 1222, 1204.
HRMS [ESI] calcd for C12H1iNaSNa [M+Na]* 252.0566, found 252.0560.

1s: yellow oil. 'H NMR (400 MHz, CDCl3) § 7.47-7.35 (m, 4H), 7.35-7.26
(m, 3H), 7.15 (d, J = 8.0 Hz, 1H), 7.06 (t, J = 7.6 Hz, 1H), 5.92-5.77 (m,
1H), 5.29 (d, J = 16.8 Hz, 1H), 5.19 (d, J = 10.4 Hz, 1H), 4.72 (dd, J = 9.2,
6.0 Hz, 1H), 3.13-3.00 (m, 1H), 2.87-2.74 (m, 1H); 3C NMR (100 MHz,
CDCl3) § 140.0, 138.7, 132.5, 129.1, 128.6, 127.9, 125.8, 123.5, 118.6,
116.7,112.1, 62.1, 39.3; FT-IR: v (cmt) 3077, 3028, 2932, 2214, 1644, 1596,

1491, 1453, 1434, 1420, 1374, 1346, 1305, 1276, 1258, 1227. HRMS [ESI] calcd for C17H1sN2Na
[M+Na]* 271.1206, found 271.1200.

%

1t: white solid, m.p. 63-64 °C. H NMR (400 MHz, CDCls) §7.94-7.82 (m,
4H), 7.59 (dd, J = 8.4, 1.6 Hz, 1H), 7.56-7.48 (m, 2H), 7.34-7.27 (m, 2H),
7.26-7.20 (m, 2H), 5.98-5.85 (m, 1H), 5.40-5.31 (m, 1H), 5.26-5.20 (m, 1H),
4.92 (dd, J = 9.2, 6.0 Hz, 1H), 3.24-3.12 (m, 1H), 2.99-2.89 (m, 1H); 13C
NMR (100 MHz, CDCls) § 140.3, 136.2, 132.8, 132.7, 132.6, 129.2, 128.8,
127.6, 127.3, 126.2, 126.1, 125.1, 123.7, 123.5, 118.8, 116.9, 112.3, 62.3,
39.4; FT-IR: v (cm!) 3076, 3055, 2966, 2216, 1643, 1596, 1558, 1541, 1513,

1496, 1474, 1457, 1346, 1304, 1231. HRMS [ESI] calcd for C21H1sN2Na [M+Na]* 321.1362, found

321.1365.



o 1u: yellow oil. H NMR (400 MHz, CDClg) § 7.29-7.19 (m, 2H), 7.12-6.90

! (M, 3H), 4.79-4.75 (m, 1H), 4.69-4.65 (m, 1H), 3.53 (t, J = 7.2 Hz, 2H),

V\W 2,34 (t, 3= 7.2 Hz, 2H), 1.67 (5, 3H); 1°C NMR (100 MHz, CDCl5) 5 140.7,

©/ 139.8, 129.6, 123.4, 115.8, 113.2, 47.4, 35.0, 22.4; FT-IR: v (cml) 3076,

2971, 2937, 2216, 1716, 1698, 1650, 1598, 1541, 1497, 1458, 1357, 1317, 1275, 1234, 1210. HRMS
[ESI] calcd for C12H1sNoNa [M+Na]* 209.1049, found 209.1049.

1v: yellow oil. 'H NMR (400 MHz, CDCls) § 7.34-7.26 (m, 2H), 7.09-

@\ /\/@ 7.00 (m, 3H), 5.44-5.38 (m, 1H), 3.63 (t, J = 7.2 Hz, 2H), 2.51 (t, J = 7.2
N Hz, 2H), 2.31-2.19 (m, 4H), 1.89-1.77 (m, 2H); 3C NMR (100 MHz,

CN CDCls) § 139.8, 139.3,129.7, 126.9, 123.5, 115.9, 113.4, 47.7, 35.0, 32.6,

28.9, 23.3; FT-IR: v (cm™) 2959, 2892, 2842, 1597, 1497, 1470, 1459, 1442, 1405, 1359, 1316,
1298, 1258, 1222. HRMS [ESI] calcd for C14H16N2Na [M+Na]* 235.1206, found 235.1199.

N 1w: dark oil. 'H NMR (400 MHz, CDCls) § 7.38-7.26 (m, 2H), 7.12-6.99

I (m, 3H), 5.50-5.40 (M, 1H), 3.68-3.54 (m, 2H), 2.44-2.30 (m, 2H), 2.01-

1.88 (m, 4H), 1.64-1.46 (m, 4H); 3C NMR (100 MHz, CDCls) § 139.4,

©/ \/\G 132.3,129.1, 124.5,122.9, 115.4, 113.0, 47.5, 35.1, 27.7, 24.8, 22.3, 21.6;

FT-IR: v (cm™) 2926, 2857, 2834, 1597, 1497, 1458, 1436, 1367, 1355, 1321, 1311, 1277, 1266,
1210. HRMS [ESI] calcd for CisHaoN, [M+H]* 227.1543, found 227.1541.

6. Characterization of products

3a: 37.1 mg, yield 84%. Yellow solid, 97-98 °C.*H NMR (400 MHz,

? CDCl3) 6 7.63-7.52 (m, 2H), 7.43-7.30 (m, 2H), 7.22-7.13 (m, 1H),
QN%jﬁNOZ 4.92-4.84 (m, 1H), 4.62-4.52 (m, 1H), 3.93-3.77 (m, 2H), 3.45-3.31 (m,
1H), 2.56-2.43 (m, 1H), 2.09-1.93 (m, 1H); 3C NMR (100 MHz, CDCls)

8170.7, 138.8, 129.0, 125.2, 120.0, 75.8, 46.5, 41.9, 23.3. FT-IR: v (cm™) 3055, 2982, 1671, 1652,

1558, 1533, 1480, 1445, 1266, 1213. HRMS [ESI] calcd for C11H12N2OsNa [M+Na]* 243.0740,
found 243.0747.

3b: 32.6 mg, yield 65%. Yellow solid, m.p. 108-109 °C. H

NG, MR (400 MHz, CDCly) § 7.51-7.45 (m, 2H), 6.95-6.87 (m,
Meo@,\,i\]ﬁ 2 2H), 4.97-4.88 (M, 1H), 4.63-4.54 (m, 1H), 3.93-3.76 (m, 2H),
3.80 (s, 3H), 3.46-3.34 (m, 1H), 2.59-2.47 (m, 1H), 2.11-1.97

(m, 1H); 3C NMR (100 MHz, CDCls) § 170.3, 157.1, 131.9, 121.9, 114.2, 76.1, 55.5, 47.0, 41.8,

23.5. FT-IR: v (cm™*) 2955, 2919, 2851, 1670, 1596, 1549, 1510, 1456, 1434, 1401, 1377, 1332,
1287, 1253. HRMS [ESI] calcd for C12H14N204Na [M+Na]* 273.0846, found 273.0856.

0

3c: 37.0 mg, yield 79%. Yellow solid, m.p. 63-64 °C.'H NMR
(400 MHz, CDCls) § 7.50-7.42 (m, 2H), 7.22-7.14 (m, 2H), 4.96-

Me@N%j/\ NO2 4 88 (m, 1H), 4.63-4.53 (m, 1H), 3.94-3.78 (m, 2H), 3.47-3.35 (m,
1H), 2.58-2.47 (m, 1H), 2.34 (s, 3H), 2.10-1.97 (m, 1H); *°C NMR

(100 MHz, CDCl3) 5 170.4, 136.2, 135.0, 129.5, 120.1, 76.0, 46.7, 41.9, 23.5, 20.9. FT-IR: v (cm™)

0



2960, 2888, 1683, 1536, 1508, 1482, 1453, 1419, 1392, 1381, 1310, 1248, 1223, 1200. HRMS [ESI]
calcd for C12H14N203sNa [M+Na]* 257.0897, found 257.0900.

3d: 26.8 mg, yield 54%. Yellow solid, m.p. 64-65 °C.H NMR

? (400 MHz, CDCls) § 7.52-7.47 (m, 2H), 7.24-7.19 (m, 2H), 4.97-
Et@Né/\ NO2 4 g0 (m, 1H), 3.94-3.80 (m, 2H), 3.47-3.37 (m, 1H), 2.64 (q, J =
7.6 Hz, 2H), 2.59-2.49 (m, 1H), 2.11-1.98 (m, 1H), 1.23 (t, J = 7.6

Hz, 3H); 13C NMR (100 MHz, CDCl3) & 170.4, 141.5, 136.4, 128.4, 120.2, 76.1, 46.7, 41.9, 28.3,

235, 15.6. FT-IR: v (em) 2952, 2822, 1679, 1610, 1577, 1519, 1489, 1453, 1439, 1403, 1377,
1321, 1267. HRMS [ESI] calcd for C13H16N2O3Na [M+Na]* 271.1053, found 271.1057.

3e: 26.1 mg, yield 44%. Yellow solid, m.p. 108-109 °C. H
NMR (400 MHz, CDCls) § 7.71-7.66 (m, 2H), 7.64-7.61 (m,
H i\jﬁ 2H), 7.60-7.53 (m, 2H), 7.47-7.41 (m, 2H), 7.37-7.32 (m, 1H),
4.98-4.92 (m, 1H), 4.66-4.58 (m, 1H), 4.00-3.87 (m, 2H),
3.51-3.40 (m, 1H), 2.63-2.52 (m, 1H), 2.15-2.01 (m, 1H); 3C NMR (100 MHz, CDCls) § 170.7,
140.2,138.1, 138.0, 128.9, 127.6, 127.4, 126.9, 120.3, 75.9, 46.6, 42.0, 23.4. FT-IR: v (cm™) 3077,

2952, 2854, 1683, 1605, 1577, 1506, 1483, 1453, 1436, 1406, 1367, 1322, 1222. HRMS [ESI] calcd
for C17H16N203Na [M+Na]+ 319.1053., found 319.1049.

3f: 31.7 mg, yield 55%. Yellow solid, m.p. 101-102 °C.*H NMR

NO (400 MHz, CDCls) 6 7.80-7.73 (m, 2H), 7.68-7.61 (m, 2H), 4.96-

FgC@Néﬁ 2 487 (m, 1H), 4.69-4.59 (m, 1H), 3.99-3.86 (m, 2H), 3.50-3.39
(m, 1H), 2.64-2.53 (m, 1H), 2.16-2.02 (m, 1H); 13C NMR (100

MHz, CDClsz) 6 171.2, 141.7 (q, Jcr= 0.8 Hz), 126.8 (9, Jc-r = 32.6 Hz), 126.2 (9, Jc.r = 3.8 Hz),
124.0 (q, Jc-r=270.0 Hz), 119.4, 75.8, 46.8, 41.7, 23.3; ®’FNMR (376MHz, CDCls) § -62.3 (s). FT-

IR: v (cmt) 3077, 2922, 2854, 1677, 1596, 1577, 1509, 1483, 1456, 14376, 1405, 1378, 1309, 1277.
HRMS [ESI] calcd for C12H11F3N203Na [M+Na]* 311.0614, found 311.0615.

o)

o 39: 53.5 mg, yield 88%. Yellow solid, m.p. 75-76 °C.*H NMR

(400 MHz, CDCls) & 7.68-7.62 (m, 2H), 7.29-7.20 (m, 2H),

&CO@*N%j/\ NO2 495486 (m, 1H), 4.67-4.58 (m, 1H), 3.95-3.81 (m, 2H), 3.47-
3.36 (M, 1H), 2.63-2.49 (m, 1H), 2.14-2.00 (m, 1H); 3C NMR

(100 MHz, CDCl3) § 170.8, 145.9 (q, Je.r = 2.0 Hz), 137.4, 121.7, 121.1, 120.7 (q, Jc.r = 255.6 Hz),
75.6, 46.5, 41.8, 23.2; 9FNMR (376MHz, CDCls) § -58.1 (s). FT-IR: v (cm) 2953, 2922, 2872,

1687, 1605, 1592, 1549, 1503, 1455, 1463, 1421, 1362, 1309, 1277. HRMS [ESI] calcd for
C12H11F3sN204Na [M+Na]* 327.0563, found 327.0553.

3h: 31.4 mg, yield 66%. Yellow solid, m.p. 76-77 °C.*H NMR (400
MHz, CDCls) 6 7.61-7.53 (m, 2H), 7.13-7.04 (m, 2H), 4.97-4.88 (m,

F@*Né/\ NO2 " 11), 4.66-4.57 (m, 1H), 3.95-3.79 (m, 2H), 3.48-3.36 (m, 1H), 2.61-

2.50 (M, 1H), 2.14-2.00 (m, 1H); 3C NMR (100 MHz, CDCls) &
170.6, 159.9 (d, Je.r = 243.3 Hz), 134.9 (d, Jer = 2.3 Hz), 121.9 (d, Jcr = 8.0 Hz), 115.8 (d, Jcr =
22.4 Hz), 75.8, 46.8, 41.7, 23.3 (d, Jcr = 2.4 Hz); FNMR (376MHz, CDCl3) & -116.6 (s). FT-IR:

o)



v (cm™) 3077, 2922, 2854, 1683, 1605, 1572, 1508, 1483, 1455, 1436, 1406, 1357, 1309, 1277.
HRMS [ESI] calcd for C11H11FN2OsNa [M+Na]* 261.0646, found 261.0647.

3i: 30.0 mg, yield 59%. Yellow solid, m.p. 115-116 °C.'H NMR
(400 MHz, CDCl3) 8 7.62-7.52 (m, 2H), 7.40-7.30 (m, 2H), 4.96-
C|4©7Ni\jﬁNoz 4.84 (m, 1H), 4.68-4.54 (m, 1H), 3.94-3.76 (m, 2H), 3.48-3.34 (m,
1H), 2.61-2.47 (m, 1H), 2.12-1.97 (m, 1H); **C NMR (100 MHz,
CDCl3) 8 170.7,137.4,130.3,129.0,121.1, 75.7, 46.4, 41.8, 23.2. FT-IR: v (cm™) 2949, 2918, 2850,

1682, 1596, 1549, 1494, 1459, 1434, 1422, 1394, 1376, 1317, 1291, 1278, 1255, 1225. HRMS [ESI]
calcd for C11H11CIN2OsNa [M+Na]* 277.0350, found 277.0354.

o)

3j: 32.7 mg, yield 55%. Yellow solid, m.p. 129-130 °C.H NMR
(400 MHz, CDCls3) 6 7.55-7.45 (m, 4H), 4.95-4.86 (m, 1H), 4.65-
Br@NéﬁNOZ 4.56 (m, 1H), 3.94-3.77 (m, 2H), 3.46-3.34 (m, 1H), 2.60-2.50 (m,
1H), 2.12-1.98 (m, 1H); 3C NMR (100 MHz, CDClz) § 170.7,
137.8, 132.0, 121.3, 118.1, 75.7, 46.3, 41.9, 23.2. FT-IR: v (cm™) 2917, 2850, 1683, 1588, 1549,

1516, 1507, 1491, 1457, 1435, 1419, 1393, 1375, 1318, 1290, 1225. HRMS [ESI] calcd for
C1:H1:BrN2O3Na [M+Na]* 320.9845, found 320.9849.

0]

o 3k: 27.4 mg, yield 54%. Yellow solid, m.p. 70-71 °C.*H NMR (400

MHz, CDCls) & 7.69-7.66 (m, 1H), 7.55-7.49 (m, 1H), 7.35-7.28 (m,

NijﬁNoz 1H), 7.19-7.14 (m, 1H), 4.95-4.87 (m, 1H), 4.66-4.57 (m, 1H), 3.94-

3.81 (m, 2H), 3.48-3.37 (m, 1H), 2.61-2.50 (m, 1H), 2.13-2.00 (m,

Cl 1H); 3C NMR (100 MHz, CDCl3) 5 170.8, 139.9, 134.8, 130.0, 125.2,
119.9,117.7,75.7,46.4,41.9, 23.2. FT-IR: v (cm™) 3116, 3074, 2958, 2919, 1692, 1594, 1574, 1543,

1484, 1455, 1438, 1406, 1380, 1338, 1288, 1233. HRMS [ESI] calcd for C11H1:CIN2OsNa [M+Na]*
277.0350, found 277.0352.

o 3l: 38.0 mg, yield 66%. Yellow soil. 'H NMR (400 MHz, CDCls) &

7.92-7.82 (m, 2H), 7.55-7.47 (m, 1H), 7.47-7.41 (m, 1H), 4.97-4.87

N%jﬁNoz (m, 1H), 4.69-4.58 (m, 1H), 4.04-3.83 (m, 2H), 3.50-3.37 (m, 1H),

2.65-2.52 (m, 1H), 2.16-2.01 (m, 1H); 3C NMR (100 MHz, CDCls)

FsC 8 171.1,139.3, 131.4 (q, Jcr= 2.2 Hz), 129.6, 123.8 (q, Jc.r = 270.8
Hz), 122.8, 121.7 (q, Jc-r = 3.7 Hz), 116.4 (q, Jcr = 3.9 Hz), 75.5, 46.4, 41.9, 23.1; *'FNMR
(376MHz, CDCls) 6 -62.7 (s). FT-IR: v (cm) 2977, 2922, 2854, 1687, 1654, 1572, 1509, 1453,

1377, 1329, 1311, 1277. HRMS [ESI] calcd for Ci2H11FsN2O3Na [M+Na]* 311.0614, found
311.0618.

3m: 39.2 mg, yield 55%. Yellow solid, m.p. 68-69 °C.'H NMR (400

FsC ] MHz, CDCls) 6 8.15 (s, 2H), 7.69 (s, 1H), 4.96-4.84 (m, 1H), 4.74-
N%jﬁNoz 4.62 (m, 1H), 4.04-3.90 (m, 2H), 3.54-3.39 (m, 1H), 2.71-2.56 (m,
1H), 2.24-2.03 (m, 1H); *3C NMR (100 MHz, CDCl3) § 171.5, 140.1,

FsC 132.4(q, Jcr=33.5 Hz), 122.3 (0, Jcr=271.1 Hz), 119.1 (9, Jcr=
3.2 Hz), 118.4-118.0 (m), 75.1, 46.2, 41.7, 22.8; *FNMR (376MHz, CDCls) 6 -63.0 (s). FT-IR: v



(cmt) 2973, 2927, 2884, 1697, 1684, 1653, 1576, 1455, 1379, 1329, 1276. HRMS [ESI] calcd for
Ci3H10FsN20sNa [M+Na]* 379.0488, found 379.0484.

0 3n: 37.0 mg, yield 74%. Yellow solid, m.p. 65-66 °C.*H NMR (400

i\jﬁNo MHz, CDCl3) § 7.35-7.31 (m, 1H), 7.31-7.25 (m, 1H), 7.14-7.06 (m,

N 2 1H), 6.77-6.71 (m, 1H), 4.97-4.87 (m, 1H), 4.64-4.54 (m, 1H), 3.95-

Q 3.83 (m, 2H), 3.82 (s, 3H), 3.49-3.36 (m, 1H), 2.59-2.48 (m, 1H),

MeO 2.33 (s, 6H), 2.10-1.97 (m, 1H); *C NMR (100 MHz, CDCls) &

170.7, 160.4, 140.0, 130.0, 112.0, 110.8, 106.1, 75.9, 55.4, 46.7, 42.1, 23.4. FT-IR: v (cm™*) 2974,

2893, 2846, 1682, 1602, 1580, 1555, 1489, 1454, 1334, 1300, 1258, 1248, 1213. HRMS [ESI] calcd
for C12H14N20sNa [M+Na]* 273.0846, found 273.0843.

30: 31.4 mg, yield 56%. Yellow solid, m.p. 111-112 °C.'H NMR

o]
MeQ NO (400 MHz, CDCls) 8 6.84 (d, J = 2.4 Hz, 2H), 6.32-6.29 (m, 1H),
Nijﬁ 2 4.95-4.88 (m, 1H), 4.62-4.54 (m, 1H), 3.88-3.80 (m, 2H), 3.79 (s,
6H), 3.47-3.37 (m, 1H), 2.57-2.47 (m, 1H), 2.09-1.96 (m, 1H); 13C
MeO

NMR (100 MHz, CDCl3) 6 170.8, 161.0, 140.5, 98.5, 97.2, 75.8,
55.5,46.7,42.2, 23.3. FT-IR: v (cm) 2948, 2920, 2848, 1686, 1605, 1582, 1548, 1497, 1457, 1436,
1381, 1320, 1298, 1270, 1222. HRMS [ESI] calcd for C13H1sN20OsNa [M+Na]* 303.0951, found
303.0949.

3p: 28.1 mg, yield 60%. Yellow solid, m.p. 69-70 °C.*H NMR (400

Me ? MHz, CDCl3) § 7.42 (m, 1H), 7.35-7.29 (m, 1H), 7.25-7.21 (m, 1H),
ONéﬁ NO2 6 08 (d3= 7.2 Hz, 1H), 4.94-4.86 (m, 1H), 4.61-4.50 (m, 1H), 3.93-
3.74 (m, 2H), 3.45-3.33 (m, 1H), 2.56-2.44 (m, 1H), 2.35 (s, 3H),

2.08-1.95 (m, 1H); 3C NMR (100 MHz, CDCls) 5 170.6, 139.0, 138.7, 128.8, 126.1, 120.9, 117.2,
76.0, 47.0, 42.0, 23.5, 21.6. FT-IR: v (cm't) 2922, 2851, 1698, 1683, 1674, 1653, 1558, 1541, 1518,

1496, 1490, 1396, 1376, 1339, 1314, 1287, 1267. HRMS [ESI] calcd for C12H14N20O3Na [M+Na]*
257.0897, found 257.0899.

3q: 33.7 mg, yield 68%. Yellow solid, m.p. 77-78 °C.H NMR (400

M (0]
© NO MHz, CDCls) 6 7.20 (s, 2H), 6.84 (s, 1H), 4.97-4.89 (m, 1H), 4.64-
N 2 453 (m, 1H), 3.95-3.78 (m, 2H), 3.47-3.35 (m, 1H), 2.58-2.47 (m,
1H), 2.33 (s, 6H), 2.10-1.95 (m, 1H); 3C NMR (100 MHz, CDCls) &
Me

170.5, 138.7, 138.6, 127.1, 118.1, 76.0, 46.8, 42.0, 23.6, 21.5. FT-IR:
v (cm) 3054, 2922, 2852, 1679, 1605, 1578, 1509, 1495, 1397, 1376, 1311, 1277, 1205. HRMS
[ESI] calcd for C13H16N2O3sNa [M+Na]* 271.1053, found 271.1059.

3r: 43.2 mg, yield 78%. Yellow solid, m.p. 169-170 °C.*H NMR

N \o, (400 MHz, CDCl:) & 7.91-7.79 (m, 2H), 7.51-7.42 (m, 1H), 7.39-
@i \>_N%jﬁ 2 7.29 (m, 1H), 5.00-4.87 (M, 1H), 4.74-4.63 (m, 1H), 4.52-4.41 (m,
1H), 4.21-4.09 (m, 1H), 3.63-3.43 (M, 1H), 2.74-2.59 (m, 1H),

2.25-2.09 (m, 1H); *C NMR (100 MHz, CDCls) § 171.1, 156.5, 148.5, 132.3, 126.4, 124.4, 121.7,

121.5,74.8,46.2,41.5,23.4. FT-IR: v (cm*) 2927, 2850, 1698, 1626, 1576, 1543, 1515, 1488, 1443,



1419, 1376, 1316, 1284, 1266, 1241. HRMS [ESI] calcd for C1,H1:N303SNa [M+Na]* 300.0413,
found 300.0410.

3s-a: 31.3 mg, yield 53%. Yellow solid, m.p. 125-126 °C.*H NMR (400

MHz, CDCl3) 6 7.54-7.47 (m, 2H), 7.39-7.33 (m, 2H), 7.33-7.26 (m,
QN NG, 3H), 7.24-7.20 (m, 2H), 7.15-7.08 (m, 1H), 5.29 (dd, J = 8.4, 1.2 Hz,

1H), 4.97-4.89 (m, 1H), 4.68-4.59 (m, 1H), 3.69-3.50 (m, 1H), 2.61-

2.50 (m, 1H), 2.44-2.35 (m, 1H); 3C NMR (100 MHz, CDCl3) 5 171.4,

140.1, 138.0, 129.3, 129.0, 128.2, 125.5, 125.4, 121.4, 75.6, 61.7, 39.8,

33.9. FT-IR: v (cm™) 2921, 2851, 1698, 1674, 1653, 1541, 1518, 1490,
1457, 1395, 1377, 1362, 1314, 1287, 1259, 1233. HRMS [ESI] calcd for C17H16N203Na [M+Na]*
319.1053, found 319.1060.

)

3s-b: 16.0 mg, yield 27%. Yellow solid, m.p. 145-146 °C.*H NMR (400 MHz, CDCls) § 7.33-7.27
(m, 2H), 7.27-7.22 (m, 3H), 7.22-7.16 (m, 4H), 7.11-7.03 (m, 1H), 5.31-5.22 (m, 1H), 5.02-4.92 (m,
1H), 4.79-4.68 (m, 1H), 3.51-3.40 (m, 1H), 3.00-2.89 (m, 1H), 1.99-1.87 (m, 1H); 3C NMR (100
MHz, CDCls) 5 171.4, 139.8, 137.0, 129.0, 128.7, 128.2, 126.6, 125.8, 123.3, 75.7, 61.9, 41.4, 34.9.
FT-IR: v (cml) 3030, 3006, 2954, 2851, 1700, 1597, 1548, 1493, 1456, 1428, 1418, 1383, 1358,
1321, 1285, 1254, 1210. HRMS [ESI] calcd for C17H16N203sNa [M+Na]* 319.1053, found 319.1056.

3t-a: 44.2 mg, yield 64%. Yellow solid, m.p. 143-144 °C.*H NMR (400

0 MHz, CDCl3) § 7.93-7.88 (m, 1H), 7.88-7.82 (m, 1H), 7.81-7.75 (m,
@N NO2 1H), 7.66 (s, 1H), 7.59-7.53 (m, 2H), 7.53-7.47 (m, 2H), 7.38 (dd, J =
8.4, 1.2 Hz, 1H), 7.31-7.25 (m, 2H), 7.17-7.08 (m, 1H), 5.45 (d, J = 8.0

Hz, 1H), 5.00-4.90 (m, 1H), 4.74-4.64 (m, 1H), 3.66-3.54 (M, 1H), 2.70-

O 2.56 (M, 1H), 2.54-2.42 (m, 1H); 3C NMR (100 MHz, CDCl5) 5 171.5,

O 138.0., 137.5, 133.3, 133.1, 129.6, 129.0, 127.9, 127.8, 126.8, 126.5,

125.5, 124.4, 123.3, 121.4, 75.6, 61.9, 39.9, 33.7. FT-IR: v (cm™) 3052,

2959, 2851, 1697, 1598, 1458, 1431, 1399, 1377, 1351, 1310, 1289, 1261, 1233. HRMS [ESI] calcd
for C21H1sN2NaOs [M+Na]* 369.1210, found 369.1213.

3t-b: 13.8 mg, yield 20%. Yellow solid, m.p. 150-151 °C.*H NMR (400 MHz, CDCls) & 7.80-7.72
(m, 3H), 7.70 (s, 1H), 7.50-7.41 (m, 2H), 7.37-7.28 (m, 3H), 7.24-7.16 (m, 2H), 7.06-6.99 (m, 1H),
5.47-5.40 (m, 1H), 5.03-4.95 (m, 1H), 4.82-4.73 (m, 1H), 3.55-3.44 (m, 1H), 3.04-2.93 (m, 1H),
2.08-1.96 (m, 1H); **C NMR (100 MHz, CDCls) 6 171.5, 137.1., 137.0, 133.1, 133.1, 129.3, 128.7,
127.8, 127.8, 126.6, 126.4, 125.8, 123.5, 123.4, 75.6, 62.1, 41.3, 34.7. FT-IR: v (cm™) 3052, 2959,
2851, 1697, 1598, 1458, 1431, 1399, 1377, 1351, 1310, 1289, 1261, 1233. HRMS [ESI] calcd for
C21H1sN2NaOs [M+Na]* 369.1210, found 369.1211.

o 3u: 36.5 mg, yield 78%. Yellow solid, m.p. 70-71 °C.*H NMR (400

MHz, CDCl3) & 7.66-7.59 (m, 2H), 7.43-7.36 (m, 2H), 7.22-7.16 (m,

QN&ﬁ NG, 1H), 4.74-4.67 (m, 1H), 4.60-4.53 (m, 1H), 3.95-3.78 (m, 2H), 2.46-
2.35 (m, 1H), 2.17-2.09 (m, 1H), 1.35 (s, 3H); *C NMR (100 MHz,

CDCl3) 6 173.8,139.0, 129.0, 125.2, 120.1, 80.7, 45.7, 45.1, 29.0, 20.9. FT-IR: v (cm) 3053, 2954,



2852, 1687, 1605, 1574, 1543, 1483, 1455, 1436, 1405, 1376, 1311, 1277. HRMS [ESI] calcd for
C12H15N203 [M+H]* 235.1077, found 235.1070.

o 3v: 34.8 mg, yield 67%. Yellow oil. 'H NMR (400 MHz, CDCls3) & 7.65-

7.59 (m, 2H), 7.42-7.35 (m, 2H), 7.21-7.15 (m, 1H), 5.25 (t, J = 6.8 Hz,

Q,N%]Q 1H), 3.89-3.75 (m, 2H), 2.49-2.40 (m, 2H), 2.20-2.10 (m, 2H), 2.08-1.95
NO, (m,4H); 13C NMR (100 MHz, CDCl3) § 174.4, 139.0, 129.0, 125.1, 120.0,

91.0, 56.8, 45.7, 35.8, 30.1, 27.8, 22.6. FT-IR: v (cm™) 2926, 2854, 1697, 1624, 1578, 1544, 1516,

1468, 1431, 1411, 1367, 1309, 1277, 1253, 1222. HRMS [ESI] calcd for C14H16N2O3Na [M+Na]*
283.1053, found 283.1063.

3w: 31.2 mg, yield 57%. Yellow solid, m.p. 57-58 °C.*H NMR (400 MHz,

? CDCly) 5 7.64-7.59 (m, 2H), 7.41-7.34 (m, 2H), 7.20-7.14 (m, 1H), 4.83
QN (dd, J = 12.4, 4.0 Hz, 1H), 3.89-3.80 (m, 1H), 3.80-3.72 (M, 1H), 2.53-
NO, 243 (M, 1H), 2.24-2.14 (m, 1H), 2.14-2.05 (m, 1H), 2.00-1.90 (m, 1H),

1.85-1.71 (m, 4H), 1.55-1.44 (m, 1H), 1.41-1.31 (m, 1H): °C NMR (100

MHz, CDCly) 5 174.6, 139.2, 128.9, 125.1, 120.5, 86.5, 50.5, 45.3, 34.1, 26.8, 24.0, 23.4, 20.8. FT-

IR: v (cml) 2926, 2852, 1699, 1625, 1577, 1545, 1506, 1498, 1441, 1409, 1377, 1319, 1287, 1263,
1214. HRMS [ESI] calcd for CisH1sN20sNa [M+Na]* 297.1210, found 297.1215.

4: 30.9 mg, yield 75%. brown oil. *H NMR (400 MHz, CDCls) & 7.27-

N 7.21 (m, 2H), 6.75-6.69 (m, 1H), 6.59-6.54 (m, 2H), 4.47 (d, J = 7.2 Hz,

©/ NO, 2H), 3.59-3.50 (m, 1H), 3.48-3.40 (m, 1H), 3.39-3.31 (m, 1H), 3.19-3.06

(m, 2H), 2.33-2.22 (m, 1H), 1.90-1.78 (m, 1H); *C NMR (100 MHz,

CDCls) 6 147.3, 129.3, 116.6, 112.0, 78.1, 51.0, 46.7, 37.0, 28.9. FT-IR: v (cm™) 3060, 3031, 2961,

2848, 1733, 1698, 1635, 1598, 1550, 1484, 1430, 1372, 1264. HRMS [ESI] calcd for C1:H14N202Na
[M+Na]* 229.0947, found 229.0948.



7. H, BC, and °F NMR s
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Parameter Value
1 0rigin Bruker BioSpin Gmbk
2 Solvent CDCl13

3 Temperature 298.1
4 Number of Scans 16
5 Spectrometer Frequency400. 13

6 Nucleus 1H

CN

o

1a

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.0 35 3.0 5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
Ao ooy
B + o " =
Parameter Value Qodcoes L] = =
1 0rigin Bruker BioSpin Gubl R ke 2 % @
2 Solvent che13 NS ~-
3 Temperature 298. 1
4 Number of Scans 20
5 Spectrometer Frequencyl00. 61
6 Nucleus 130
(I:N
@/N\/\/
1a

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 90 80 70 60 50 40 30 20 10

=Y

100 -10
f1 (ppm)



7.038
7.035
6.898
6.895
6.875
6.872

R

7.261
7.060
7.057

© o o
= enen
Wi

5.800
5.798
5.775
5.123

v Sy
= =
% —
v win

e VR

5.817

3.776

3.591

3.588
3.573
3.570
3.555

é

3.552

¥

2.539

2.522

2.503
2.486

Parameter Value
10rigin Bruker BioSpin GmbH
2 Solvent CDC13
3 Temperature 298. 1
4 Number of Scans 16
5 Spectrometer Frequency400. 13
6 Nucleus 1H
(I.‘N
/@,N\/\/
MeQ 1b
1
| M | ﬁ\ A
£y Yy £ v %
S < < < < < <
SRS - IS e o
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 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
£l (ppm)
© om
= =@ ooy o = ©
« a = A= % o =
© e R R =
pa] R NSRS v =
Z oz NS "o =«
% ~ I
Parameter Value
1 Origin Bruker BioSpin GubH
2 Solvent CDC13
3 Temperature 298. 2
4 Number of Scans 100
5 Spectrometer Frequencyl00. 62
6 Nucleus 13C
C‘:N
/@/NN
MeO 1b
i
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 -10

f1 (ppm)
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Paraneter Value

1 0rigin Bruker BioSpin GmbH
2 Solvent cnel3
3 Temperature 298. 1
4 Number of Scans 2
5 Spectrometer Frequencyd00. 13
6 Nucleus H /
CN

m—

2.310

2,044

9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 0 45 35 3.0 5 2.0 15 1.0 0.5 0.0
f1 (ppm)
o=
SSa= nis o = o <
. Lx 3= ©SF = S 3
Parameter Value Zhae R “ & 3
1 0rigin Bruker BioSpin Gmbl cooe 2 F @ &
2 Solvent cDels NN ~-
3 Temperature 298.3
4 Number of Scans 10
5 Spectrometer Frequencyl00. 61
6 Nucleus 13C
CIN
o
Me 1c
I
|
|
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 Value

1 0rigin Bruker BioSpin GmpH

2 Solvent onel3

3 Temperature 295.0

4 Number of Scans 16

5 Spectrometer Frequency400. 13 ]

6 Nucleus 1

CcN

o
Et 1d

1.0H>=
2.1
1.9

e
315

20—
| 205f=—==

4.0 3.

©
n
©
=3
=
n
©
=)
=
n
-
o
o
n
o
o
v
n
n
w
o
IS)
n
=)
=)
n
=3
=3
n
o
=)

0 45
f1 (ppm)

<+ oo
% %o ot = © =~ o I
R - > 0 = @
e % % ) o & ©° o ©°
[RRRuRal NN % = v
2zzd [N <~ oo —
[0 ~ I

Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent onel3
3 Temperature 296.0
4 Number of Scans 80
5 Spectrometer Frequencyl00. 62
6 Nucleus 13C

CcN

U
:/NN
Et 1d

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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109°C
079°C
LE9'T

189°¢
oow,mw
8IL'E

LIS
6L1'S
s6I's
661°S
0TS
S0T'S
LETS
TS
0£8°S
www.mw
€L8°S
668'S
S81°LA
LO0T'LA
197°L
1€€°L
YhEL
0S€°L
PSEL
S9€L
89€°L -7
1LeL
syl
prtL
€9v'L
pss'L
TsL
9LS"L
L6SL
619°L4

A

Il

Va

=

Bruker Bi
CDC13

CN
1e

Parameter

PH

5 Spectrometer Frequency400. 13

4 Number of Scans
6 Nucleus

3 Temperature

1 0rigin
2 Solvent

For

61
fooz
6’1
0T

0.0

0.5

2.0 1.5 1.0

2.5

4.0 35 3.0

4.5
f1 (ppm)

6.0 5.5 5.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

61T1E—

Py 8y —

1wToL
wmm.wnw
SLY'9L

Tee9tt

698'9C1 )
9T8’LTl

LO¥'8T1L *
PESTTEL \
17T9¢1

L8S'8E1 \
¥y 6€l

Value
Bruker BioSpin Gmbl

CDC13
298.2

Parameter

1 0rigin
2 Solvent

4 Number of Scans
5 Spectrometer Frequency100. 61
13C
CN
N

3 Temperature
6 Nucleus

LLOETIT—

898°S1T —
L1T8IT —

zee9z1
608971
9T8'LTl —
Lovser/

PESTEl —

oot —
L8S'8ET ~_
PP 6ET ~

1e

PH

-10

80 70 60 50 40 30 20 10

115
100 90
f1 (ppm)

120
110

135 130 125
f1 (ppm)
150 140 130 120

140
160

200 190 180 170

210




7628
75607
7.261
L7204
7183
£
}mm
5.169
5.166
5.162
3.716
{3698
3.679
2.609
L2502
stu
2.556

[

Parameter Veflue
1 0rigin Bruker B{oSpin GubH
2 Solvent onel3
3 Temperature 298. 1
4 Number of Scans 16
5 Spectrometer Frequency400. 13
6 Nucleus 1
CN

jo e
FiC 1

S—

—

=
2.031 ;;.

[==—-

=

b

2,004
2,002
1.06]
2,041
2.094

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0
f1 (ppm)
N Y LI
R e A R R N R = o
" FRREISEELGJ20RERE 243 a S
Parameter Value daCCEEESdnnnnad e 0SS o a
L origi Bruker BioSpin Gubl Toaaaaaaadaaa - ggT9 % =
rigin ruker BioSpin Gnl =
2 Solvent CDC13 S
3 Temperature 298. 1
4 Number of Scans 1024
5 Spectrometer Frequencyl00. 62
6 Nucleus 13C
CN

o
FiC 11

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)



—-62.08

Parameter Value
10rigin Bruker BioSpin GmbH
2 Solvent cDC13
3 Temperature 298.2
4 Number of Scans 16
5 Spectrometer Frequency376. 44
6 Nucleus 19F
CN
/@J‘J\/\%
FiC 1f
T T T T T T T T T T T T T T T T T
0 -10 20 -30 40 -50 -60 -70 -80 -90 -110 -130 -150 -170 -190 210 230 250 270 290
f1 (ppm)
SQ®Io—® OnToOLLMA- BN S = —to—»
$8RIxTE SEIBLAATRERR 5882 S2T8ER
A==883S8 &ononnno—=39 S 2 nnn G NAY ST
e R R @R e RSN
Wy e = = e
Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent CnCl13
3 Temperature 298. 1
4 Number of Scans 16
5 Spectrometer Frequency400. 13
6 Nucleus 1H
CN

d
o
FiCO 19

19—
198 =————
1 20 ===
b

N}
n
)
=
n
o
o
i
o
o>

4.0 3.5 3.0
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Ife 88zZ==z==z Eeg % =
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Parameter Value
1 0rigin Bruker BioSpin Gmbl
2 Solvent CDC13
3 Temperature 298. 1
4 Number of Scans 82
5 Spectrometer Frequencyl00. 62
6 Nucleus 13¢
cN
o
F3CO 1g
I
I ]
| i
: : : : : : : : : : : : : : : : : : : : : :
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 -10
f1 (ppm)
w
2
M
o
|
Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent CDC13
3 Temperature 298. 1
4 Number of Scans 4
5 Spectrometer Frequency376. 44
6 Nucleus 19F
N
o
F3CO 1a
———————— : : : : : : : : : :
20 20 30 40 50 -60 <70 -80 90 -110 -130 -150 -170 -190 210 230 250 270 290

f1 (ppm)



— %10 oun Yo aMENMAaYTT —an A =00 ~ o —
et oa ASEEYurnocoomnAdd—-——3 %0 =S %
R R S S S i S S S nnwnn<
LS TS e e R e R R R R Rt R e B R R e R R B ] SR KRR

A e VL

£
/
Y

Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent oncl3
3 Temperature 298. 1
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1

N S

w | 2.05{};

10.0 9.5 9.0 8.5 8.0 75 6.5 4. 5 3.0 25 2.0 1.5 1.0 0.5 0.0
o o
2 Q S aw « “
- B ? 292 g a
Paraneter Value & 2 SEa = =
igi ker BioSpin GRbIT = NN = =
10rigin Bruker BioSpin G =
2 Solvent cnels W ~ S
3 Temperature 298.3
4 Number of Scans 1
5 Spectrometer Frequencyl00. 61
6 Nucleus 13¢
CN

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)



Parameter
1 0rigin
2 Solvent
3 Temperature
4 Number of Scans

6 Nucleus

Value
Bruker BioSpin Gmbl
CDC13
298.2
2

5 Spectrometer Frequency376. 44

19F

-119.280

T
-110

T
-150

T T
-170 -210

0 -10 20 -30 -40 -50 -60 -70 -80 -90 -130 -190 -230 -250 -270 -290
f1 (ppm)
eV =oAL CoYommo®mT =i ©oa gt oo
S¥Lx8oaa=s SoFAELEEISAA 88 aH2a
MRARRR RN Qo IN I Len \nnn S
A A NS R R R R R R e RN
e N N m—— - —
Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent CDC13
3 Temperature 298. 2
4 Number of Scans 16
5 Spectrometer Frequency400. 13
6 Nucleus 1H
CI'-N
o
Cl 1i
|
b |
I I
i
il i
) A n
& =) Py o o
& 8 g & & E
= & = = = =
T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0

45
f1 (ppm)



aesy e
9833 32 caw < o
- Tese 2 29 3 o
Parameter Value MBS I n2% S b4
igi ker BioSpin Gubl =oos = EEE ¥ @
10rigin Bruker BioSpin Gnl ——=-= =
2 Solvent che13 VSSE ~
3 Temperature 298.2
4 Number of Scans 80
5 Spectrometer Frequencyl00. 62
6 Nucleus 13¢
".;;N
NoF
cl i
I
I | [
I
LI I I .
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 60 50 40 30 20 10 -10
f1 (ppm)
o —ow 0 — — 0 ~o =
23887 885 a88 sas
LTI AR R R E S NS s s cgn ninin @
RNV g e A
AN TR SN N N
Paraneter Vallue
1 0rigin Bruker BiloSpin Gmpl
2 Solvent coe13
3 Temperature 298.2
4 Number of Scans 16
5 Spectrometer Frequency400. 13
6 Nucleus 1
(l:N
o
Br 1j
i i |
. | if I
| M ] A
PR z Y s gz
g g g 3 3 S
a & z z z z
T T T T T T T T T T T T T T T T T T T T
)5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0



aa= P
ggs3 2adz s=o » o
£28 5292 823 S 3
o R AEE & @
add gmed s s z
coa —=o= NN 3 % =
NP <
Paraneter Value
1 Origin Bruker BioSpin Gubl
2 Solvent coeis
3 Temperature 298.2
4 Number of Scans 80
5 Spectroneter Frequencyl00. 62
6 Nucleus 13
(IJN
IO
Br 1
I ' 1
1 L
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 -10
£l (ppm)
Sooanamo-anze o oo aToa
TTno35YCS8s8hTE 38 EE axgR
ad43g8333888a33 & 7o "nSS
NEESRSR3E3838 W s RSN
R i N/ - e
Paraneter Value
1 Origin Bruker BioSpin GubH
2 Solvent coeis
3 Temperature 298.1
4 Number of Scans 1
5 Spectroneter Frequency400. 13
6 Nucleus 1H
cN
N
1k
cl
[ I N
| ‘H Ju M
h
ST 2 rS T £
2853 g % g =
=222 = 2 S S
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
5 90 85 80 75 70 65 60 55 50 40 35 30 25 20 15 10 05 00 -0



oo =
g2a2 = %o o »
Parameter Value 2a2d TLR 1] s
- ket BioSpin Gubi Elchai] NS Ed -
1 Origin Bruker BioSpin Gnl
2 Solvent cnel3 LSS S
3 Temperature 298. 1
4 Number of Scans 40
5 Spectrometer Frequencyl00. 61
6 Nucleus 13¢
(FN
N ~F#
cl 1k
| P
I I
‘ ‘ 1
.
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 80 70 60 50 40 30 20 10 0 -10
N Yoo m = T %= ~ o= PR
8Ege 83 28=88 S2% 2223
A¥Faaadd oo e QA — 2 e L]
R A RV “ o Ao
TSN N ~- ¢
Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent cnel3
3 Temperature 298.2
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1 / /
‘CN
N~
CF, 1l
I
I I
| I m ﬂ( l
w i A
Tr z s £ Z
=8 g g S =
=& = a o a
T T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5

0 4.5
f1 (ppm)



g ~ % >
. o — o I=3
Value 2 H ] 2
2 = = p
1 0rigin Bruker BioSpin Gmbl - =~ = “
2 Solvent CDC13 ‘ V
3 Temperature 298.2
4 Number of Scans 109
5 Spectrometer Frequencyl00. 62
6 Nucleus 13C
cN
N
cr M

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)
©
2
Value ;
1 0rigin Bruker BioSpin Gmbl ]
2 Solvent cbels
3 Temperature 298. 2
4 Number of Scans 2
5 Spectrometer Frequency376. 50
6 Nucleus 195
cN
N
cr 1
. . . . . . . . . . . . . . . . . . . . . . .
10 0 <10 20 30 -40 -50 -60 =70 80  -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210

f1 (ppm)
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Sa% 22335352838 8¢ 2aIs
gund EEREED R S e e ln
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Parameter Value
1 0rigin Bruker BioSpin (GmbH
2 Solvent cncl3
3 Temperature 298. 1
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1
('IJN
FiC N~
CFy 1m
If I
JJ ﬂ{ A o
L 2
£% B B
=z N =
T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 715 7.0 .0 35 3.0 2.5 1.5 1.0 0.0
< N3 (=3
% & So w0 — © %
Parameter Value a i iuhuls ) 2 ES
1 Origi Bruker BioSpin Gnbl 2 — e % &
rigin - d - =
2 Solvent cnel3 ‘ S
3 Temperature 298. 1
4 Number of Scans 28
5 Spectrometer Frequency100. 61
6 Nucleus 13C
(‘JN
FaC N _~7
CFy, Tm
[l
| | X
I
{ A L l | J
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 -10

f1 (ppm)



-63.216

Parameter Value
10rigin Bruker BioSpin GmbH
2 Solvent CDC13
3 Temperature 298. 2
4 Number of Scans 2
5 Spectrometer Frequency376. 44
6 Nucleus 19F
CN
FiC N._~#
CFy 1m
T T T T T T T T T T T T T T T T T T T T
0 -10 20 -30 -40 -50 -60 -70 -80 -90 -110 -130 -150 -170 -190 2210 230 -250 270 290
f1 (ppm)
SN COMEAT TRRNEO AN D Qn~ o cwom
2298 SECESEITLELELERR 2252 S
. §=38s IHR32RVEITILSEERR 83ISS PR
Parameter Value N R R R R R - e R v R ] A en I RNENRN]
1 Origin Bruker BioSpin Gubin~Nl—"  Ne==— N S NS ¢
2 Solvent CDC13
3 Temperature 298. 2
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1H
(‘:N /
N
OMe M

Y7 | S
203 ==
20 ===

104 e
100 =

0.0 9.5 9.0 8.5 8.0 7.5

=
o
&
n
o
=3
n

5.0 4.5 4.0 35 3.0 2.
f1 (ppm)

n
)
o
n
=3
=3
n
o
=)



77.514
77.193
76.871

— 140.637
—132.789
—129.945
—54.710
—47.950

31.037

2
Parameter Value o
3
1 0rigin Bruker BioSpin GT'bI
2 Solvent CDC13
3 Temperature 298.3
4 Number of Scans 4
5 Spectrometer Frequencyl00. 61
6 Nucleus 13C
C‘:N
Ne~2
n
CMe

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
fl (ppm)
o TOMOC— TO YD B O O MmO e RO T
T IRACSEEE IXWEELR RCLETAN2oRIZI!RIIL
. Qddd=-—= o oo =S EEnEnnEEESSnn nin T
B B B B B R S R R R R R Rt S S PN
I B i e
Parameter Value
1 Origin Bruker BioSpin GmbH
2 Solvent cnel3
3 Temperature 298.2 /
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus i
(IEN
MeO N~
1o
OMe
I
| | I
I U I
I |
I M\JK ) au
P P P I
L] a2 x & N
& = = " = z
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
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Parameter Value
10rigin Bruker BioSpin Gmbl
2 Solvent CDC13
3 Temperature 298.2
4 Number of Scans 20
5 Spectrometer Frequencyl00. 62 N
6 Nucleus 13C I
MeQ. No_~F
1o
OMe
! |
|
[
|
L )
T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10
£l (ppm)
CEOE O T OO MO0 Mm 0 0N S — oY awTtx oo —now
CTFTAUNOOLTR® MmO D WA T e AN =SS % S F e
R R R R R R T R e e e e i Sl nn G e
e e e e Rt s R R R el Aenen e e e clalaaa
e N g 2
Parameter Value
1 0rigin Bruker BioSpin GmbH|
2 Solvent CDC13
3 Temperature 298. 1
4 Number of Scans 16 //
5 Spectrometer Frequency400. 15
l
6 Nucleus 1H
CN
Ne s
19
I
|
Pt S & P T
SSa S S S s =
— == — o o a e
T T T T T T T T T T T T T T T T T T T T
9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 55 4.0 35 3.0 25 20 15 1.0 0.5 0.0 -0.



A= 0wv e =0
$28288858 20w ~ o «
. SRIZFIFEER P - 2 b
Parameter Value pr i A ] a8 8 Y 3 a
. ker BioSpin Gubl f88d9d9==3"3 NN % - S
1 0rigin Bruker Bio! ¢
2 Solvent oets NS S
3 Temperature 298. 1
4 Number of Scans 80
5 Spectrometer Frequencyl00. 62
6 Nucleus 13C
(‘IN
N s
P
|
|
|
1]
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)
- o —n K ® T =% —wn % —mno
o S& SRRNEZFISELR =88 g4I
N. w0 oo —9o3haq ] @@ omn =
N e PR R R v e RN RN RN
N/ B e ~ N
Parameter Value
1 Origin Bruker BioSpin GmbH
2 Solvent cDel3
3 Temperature 298.1
4 Number of Scans 2
5 Spectrometer Frequency400. 13 [ /
6 Nucleus H
(‘)N
No 7
1q
|
| I |
)U ‘H‘ | m l A J
1
F4 T T z 3T
S & N S S 2
— =} o o - o
T T T T T T T T T T T T T T T T T T T T
0.0 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

1 (ppm)
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Parameter Value SOT Zogoo SRa a b 3
. ker BioSpin Gubl fialich S e oo ERER K3 - S
1 Origin Bruker Bio| ¢
2 Solvent eoet3 =AY ~
3 Temperature 298.3
4 Number of Scans 4
5 Spectrometer Frequencyl00. 61
6 Nucleus 13¢
CN
N~F
19
]
A
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)
VNN TAT —O%D AR MOO M=% AR Y oo T wowom
L9803 aIog2seRs LS8 RE28888RS T ES
CEEEYYIYY T aaadad Frewdqadaa=m 2= =3S3 2o e e
A N S L VR R i PRSI
T\ = N SN ——— N e
Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent onel3
3 Temperature 298. 1
4 Number of Scans 4
5 Spectrometer Frequencyd00. 13
6 Nucleus H
1]
(IEN
STNN
O
Ar
[ I
it | |
0 Iy m )(
] JU M o |
o 2% 'z s Z T
Q=3 S = 2
S =3 = o = 2
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 5.5 5.0 4.0 35 3.0 2.5 2.0 L5 1.0 0.5 0.0 0.5



o 3 AT X~ o
% el S 9= =8 A =N o %
A S L8 TS A % o ¥ ) %
= = NSt == — S < =
o n Mo daaa = = == S -
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Parameter Value
1 Origin Bruker BioSpin GmbH
2 Solvent cnel3
3 Temperature 298.2
4 Number of Scans 80
5 Spectrometer Frequency100. 62
6 Nucleus 13C

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)

NN OO =l —0POE ~OF NN @O —ow o %
M- 8M—ORONMPVOYT NT—~ —OS=md—a oY ao®
TLTNNNNANNN——QCOQ RO qaNN =Y Qe qamn
o e e T e e e e e e e e N I R R RV e i e oAl

Parameter Value
1 0rigin Bruker BioSpin GubH
2 Solvent coel3
3 Temperature 208. 2
4 Nunber of Scans 2
5 Spectrometer Frequencyd00. 13
6 Nucleus i | / / // / [ / /
]

CN

©/r'4 e

1s

10.0 9.5 9.0 8.5 8.0



85€°6€ —

€01'C9 —

mvm.on
mcc.cnw
1869L

Lsren
Lo\
99811 %
186°€C1

$98°ST1 %
€S6'LTI "
019'8T1 -7
Levect Iy
c65TEl

19281 -7
1ooor /-

LSTTIT —

w6LITT —
$99°811 —

18S°€T1 ~
P98'STI
§56'LT1

019'8T1 -
LET'6TI —

S65°TET —

T9L°8€T ~
100071 —

Value

Bruker BioSpin Gmbk

cnels
298.3
19

5 Spectrometer Frequencyl00.61

Parameter

10rigin
2 Solvent

Scans

3 Temperature
4 Number of

13C

6 Nucleus

T T
125 120 115 110
f1 (ppm)

T
130

o

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

//

z e
]
£
&

[
= —
g &
=<
==
. o
Bw— 2
g2 =
S0 o
288 8=
288 ~§ =

T

g

g

g

g
5 ;
g iy
< g
2 (S
5 o3 8
I = -
g 53
a8 2 o E
£ _o-5°5 .
=E£-2%3
S5552¢2
22292
22 EEST
L5523
588252
“ameno

== Ho1
=860

==1001

=== 001
= k001

==}oo1

4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0

45
f1 (ppm)

6.0 5.5 5.0

6.5

7.0

7.5

9.5 9.0 8.5 8.0

10.0



76.772
76.454
62250
39.441

132.815
132.721
132.605

A
\

Ccwm—wnuLooTa—AmaTa
Sf2588r383aE808y3 °
. SAxEZANEA =S8R RRA E
Paraneter Value Seddaownnoonmaeaa 2
1 Origi BkEIBiOSmembI‘_'Qﬁﬂﬁi‘ﬁﬁﬁﬁﬁﬁﬁﬁ::: =
rigin ruker d
2 Solvent cpei3 === ~
3 Temperature 298.3
4 Number of Scans 9
5 Spectrometer Frequencyl00. 61
6 Nucleus 13
CN

e

125071

_~123.662
™ 123473

134 132 130 128 126 124
f1 (ppm)
by
[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 -10
f1 (ppm)
Sc—wattaoa = < o~ w® ©
Frna3SonxDY o= D on = ST a =
AdAaS RS S i eReb °
N O TR R-RRv-} < < o e el —
N Ve \/ - -
Parameter Value
10rigin Bruker BioSpin Gmbl
2 Solvent CDC13
3 Temperature 298. 1
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1H
(IIN
i N -
T
Tu
|
1 |
1l *\
it
z 'z I3 Zz L ¥
S 3 9 S o =y
a8 e Sc a = a
T T T T T T T T T T T T T T T T T T T T
0.0 9.5 9.0 8.5 8.0 715 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0

f1 (ppm)
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Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent CDCl13
3 Temperature 298. 1
4 Number of Scans 80
5 Spectrometer Frequencyl00. 62
6 Nucleus 13C
C‘iN
©N \/T
u

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)

—Ngo=-vn oo a © O = WEoOmYOoOO—amT o

a3z A= = Ia= dodnonIoTdoR

aadddSes e = ] RN I R R A

e N N A N v e Adadadaa—=———-

=\ = ~- s N

Parameter Value
1 0rigin Bruker BioSpin Gnb
2 Solvent cnei3
3 Temperature 298.2
4 Number of Scans 2

5 Spectrometer Frequencyd00. 13

6 Nucleus H f

_

fo—

2.14=
3171

o

a7 ]
2.004

o 206 [=-

T
50 45 4.0 35 3.0
f1 (ppm)
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Parameter Value o o xS 0~ = Qo
A& dad NN o ol % e
1 0rigin Bruker BioSpin Gmbl -7 -7 e < @l al
2 Solvent oets SV ~ (07N
3 Temperature 298. 2
4 Number of Scans 10
5 Spectrometer Frequencyl00. 61
6 Nucleus 13C
C‘N
@N%
v

T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 90 80 70 60

v
S
&
S
w
=
[
S
= A
o 4

100 -10
f1 (ppm)

= — o wo By o oo
S 4 23Xz 2 sazaze
@ M eonn @ anmininin
©~ Wi e enen en ol ——
Parameter Value
1 0rigin Bruker BioSpin Gmbi
2 Solvent conel3
3 Temperature 298. 1
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1 J’
CIZN
0
w

T T T T T T
5.0 4.0 35 3.0 25

2,099
3131

o0 100 —-
205

21 4091

4.5 s 1.0 0.5 00 05
f1 (ppm)
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Parameter Value PRI 8% S 2 I28%
S 9338 zZ2 e o R g
1 0rigin Bruker BioSpin Gnbl - o == ~es < OO ENENEN
2 Solvent cnei3 [N Y NV N ~ NNV
3 Temperature 208.4
4 Number of Scans 5
5 Spectrometer Frequencyl00. 61
6 Nucleus 13¢
CN

Shae

LU C L

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)
NGO -G —®—omOoT NS W SO0 MY XY o —nm
o = o= Y Soovowmno® 0o T~ OO SRABEN =SS
A n @@ m = —— 3300 % % B KB NN XXX MmAMMm ATITICO DS
N e N e N R e i i A i A i 4 e Mo oA oN oA —

}
§ :
}

N e e

Parameter Value
1 0rigin Bruker BioSpin| GnljH
2 Solvent cnei3
3 Temperature 298.2
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus H
(=)
3a

o o3
1.041
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= 2 223 a2 a2 e
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= i ad= [NINES S 2T b
I A ~\ [l
Parameter Value
1 Origin Bruker BioSpin GmbH
2 Solvent cnel3
3 Temperature 298. 1
4 Number of Scans 80
5 Spectrometer Frequencyl00. 62
6 Nucleus 13C
(=)
@ e
N,
3a
[
I
i
I
I
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 -10
f1 (ppm)
—nmT o= T RDM 0O VWM NNOO Mo 0o S
LT8R FTRER2IRE 83 UTER FE2WIES
FTRETIESSR IR ARn BRIITAR A0 3ES
R R FIFLFTTLIF e oA e Ao
= = e N e Vo
Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent cnci3
3 Temperature 298.2
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1 f f f /' /
)
(=]
NO;
MQDQN
3b
it I
! ] I
| il A ). S
EN BN a2 ENE
— —_ —_ —_ w“ —_ —_ —
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.:

5.0 45
f1 (ppm)
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Parameter Value
1 Origin Bruker BioSpin Gmb
2 Solvent cDe13
3 Temperature 298. 2
4 Number of Scans 1024
5 Spectrometer Frequencyl00. 62
6 Nucleus 13C
Q
NO;
weo—¢ H
3b
f
i
| ‘[ !
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 -10
f1 (ppm)
NS SowLOon A An A SN ES AR TSN = %m0 AN S
SR80 &ER FFLEZlh ol aaS8S&EYRndaicEqRReY a2
TET LA Sdaadbmninn  Rxe IIFTMMMNMNNNNIINSSSS
I NN A A FFFLFFFS e Adrmencdacca NN A
= N S SR
Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent D13
3 Temperature 298. 2
4 Number of Scans 4
5 Spectrometer Frequency400. 13
6 Nucleus 11
o
S NO,
N
3¢
W h !
]
! b
L k )K_J LA
T ENE T EEE
— o — =3 o =] —n —
T T T T T T T T T T T T T T T T T T T
0.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.0
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Parameter Value

1 Origin Bruker BioSpin GmbH

2 Solvent cDel3

3 Temperature 298. 1

4 Number of Scans 1024

5 Spectrometer Frequencyl00. 62

6 Nucleus 13C

C :%j/\m:;

3¢
ol [
|
| I
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)
mwoa =N QAT FTOCM =% —MATHRRAND BRI = F 0 0O
SEExal 2332227 Z8aLRACE FANSTTAL £S5
R R QAR NN RXXXITIT LOVoo@oose aad
EE SN S FFEFFFFLS merimemeed oo NN — =
= e N N W e N S
Parameter Value
1 0rigin Bruker BioSpinfGmbk
2 Solvent cDel3 l
3 Temperature 298. 2
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1 a
cas
3d
I
|
|
. i
il th it ]
m J” | i ] N
P EE ) EY Y &
- = - =3 - - oo - o
T T T T T T T T T T T T T T T T T T T T T
0.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
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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 Frequencyl00.62
6 Nucleus 13C
o
NO2
3d
I}
| ol P! |
| L I
L. I
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10
f1 (ppm)
O8O 8O gy a0 AR RE g QO T T NN N oo g
e e———— e N N SN ~N SN
i
Parameter Value
1 0rigin Bruker BioSpip| Gmbl
2 Solvent CDC13
3 Temperature 298.2
4 Number of Scans 2
5 Spectrometer Frequency400. 15
6 Nucleus 1H
(=}
AT
N,
e
e
[T |
I 1
EE ST PR
— < o =] =] —
8.0 7.5 7.0 6.5 6.0 55 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0
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Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent CDC13
3 Temperature 298. 1
4 Number of Scans 80
5 Spectrometer Frequencyl00.62
6 Nucleus 13C
‘3\_ ~ [
“No
O—OT
30
1
I
‘ 1 [ |
I
| b 1 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 -10
f1 (ppm)
Cwn T A = S90SV OTOO =TT ML A0S Y
La3a T ITn3IEEE2 ATIRWTII S2XES&RE
5288 § T2 8ET SKFLILY 8RKHR2E3E
[N FIFILITTT cAeememem dac NN
~ TS e NN N N
/
Parameter Value
10rigin Bruker BioSpin GmbH
2 Solvent CDC13
3 Temperature 298. 2
4 Number of Scans 2
5 Spectrometer Frequency400. 15
6 Nucleus 1H
T
o
MO
- -
af
I
i HH I
] A -
R A |
PANE T T T
S = S 2 < =
=z ~ = z =
T T T T T T T T T T T T T T T T T T T T T T
100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 00 -0



< — NN O~ vt T
z PRYRE2XISTS a—<un o = ~
2 EER8ET2IE8R 2528 2 =
= P R B T At A a =
= TTR8S858858492 = ey < = o
= Iiaooag [oas NN $3 a
I N SN ~\ [
Parameter Value
10rigin Bruker BioSpin Gubi
2 Solvent cnels
3 Temperature 298.2
4 Number of Scans 1024
5 Spectrometer Frequencyl00. 61
6 Nucleus 13¢
NO,
F3C N,
3f
| I
|
‘ ll
I U }
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)
=
Parameter Value ]
=
10rigin Bruker BioSpin GubH !
2 Solvent onels
3 Temperature 298.2
4 Number of Scans 1
5 Spectrometer Frequency376. 52
6 Nucleus 197
o
MO
FaC—@—N
3f
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
20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100  -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210  -2:

f1 (ppm)



7.659

7.654
7.642

[

Parameter
10rigin
2 Solvent
3 Temperature
4 Number of Scans

Valul

Bruker Bio§pin Gnl

CDC13
298.2
2

5 Spectrometer Frequencyd00. 13

7.250
7.229

4.931
4.921

4.896

4.886
4.634
4.620

4.599

3.902
3.879
3.856
3.850
3.434

/
s

3.398

2.577
2.568
2.562

2.098
2.089
2.072

2.066

2.049
2.040
2.017

6 Nucleus 1
Q
F:CO—@—
|
|
h
l}
[ |
| S T R
E % 8 ?; ] g ) 3
2 = z Z ~ = z =
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 75 7.0 6.5 6.0 55 5.0 5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
« = % s —wnwn
< o ~ W N v W~ ol oD~ v o v
& S8 & JTEECSQ 9 =9 a8 2
s won o~ <+ == =3 MY MR =
g % & Jds3s2:= =8 G © = o
= IX o good=zz [NINES Y ¥ 5 &
I N S N [
Parameter Value
1 Origin Bruker BioSpin GmbH
2 Solvent cnei3
3 Temperature 298.2
4 Number of Scans 1024
5 Spectrometer Frequencyl00. 62
6 Nucleus 13C
o
~O—T ™
FaCO N
39
il
|
[ |
I I
| I ' . ‘
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 90 80 70 60 50 40 30 20 10 -10

100
f1 (ppm)



Parameter
1 0rigin

2 Solvent

3 Temperature

4 Number of Scans

6 Nucleus

Bruker BioSpin GmbH

CDC13,
298.2
4

5 Spectrometer Frequency376. 52

19F

Value

-58.074

NO,
FaCO—@—

3g
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
20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100  -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210  -2:
f1 (ppm)
T+ N = =\t — MO —=NNOWVY TOO— NOAD WV 0
FTETT8ET 22398 % 2882 4838 T 8ALEER
FRER8=88 TESRITLIE 2288 ITLSESE A aBsES
N N SN FLILLLLLT menenen A oo eN oA o
| = TR N N T SN
Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent onel3
3 Temperature 298. 1
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1
[+]
NO2
=T
3h
|
4 i
- i
I
[ S W |
Fa EIETE T R
—_ — — — — =3 =] <
T T T T T T T T T T T T T T T T T T T T T T
0.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0
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Parameter Value
1 Origin Bruker BioSpin GmbH
2 Solvent conel3
3 Temperature 298. 2
4 Number of Scans 1024
5 Spectrometer Frequencyl00. 62
6 Nucleus 13C
Q
NOz
F— >N,
3h
|
] I
| Ll A
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)
«
et
Parameter Value 2
1 0rigin Bruker BioSpin GmbH n
2 Solvent cnei3
3 Temperature 298.2
4 Number of Scans 16
5 Spectrometer Frequency376. 52
6 Nucleus 19F
Q
C NO;
F
3h
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
20 10 0 210 20 30 -40 50 60 70 -80  -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

f1 (ppm)
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Paraneter Value
10rigin Bruker BioSpfin (ubl]
2 Solvent cne13
3 Temperature 208, 2
4 Number of Scans 2
5 Spectrometer Frequency400. 15
6 Nucleus 1H

[}
NOS
i

30

+]
o]
201

%
—
7 o FL\;:
—

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 5 4.0 35 3.0 0 1.5 1.0 0.5 0.0 0.5
f1 (ppm)

0 =3 o < =3

K] g 32 8 o—xo - o I~

= s %8 8 SEZR 3R &

S A nene 5 = =

g2 - 232 3 =SS v o = o

= o =29 d NINES S FF &

I N ~ [l

Parameter Value

1 0rigin Bruker BioSpin GmbH
2 Solvent cDel13
3 Temperature 298.2
4 Number of Scans 1024
5 Spectrometer Frequency100. 62
6 Nucleus 13C

Q

e S
3i
[0
| |
| | |
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 90 80 70 60 50 40 30 20 10 0 -10

100
f1 (ppm)
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Paraneter Value
1 0rigin Bruker BioSpin Gub
2 Solvent coels
3 Temperature 298. 1 |
4 Number of Scans 2 2
5 Spectrometer Frequencyd00. 15 BT‘QNbeOQ j / f / /
6 Nucleus 1
- 3i

| L

1.00
S| 203]
1.00-]
w | Lo

=
;;
=
w | Lo+ %:—
F—

100 95 9.0 8.5 8.0 7.0 6.5 6.0 5.5 5.0 45 40 35 3.0 5 0 1.5 1.0 0.5 0.0
f1 (ppm)
v T = o
& 3 2 538 QT o — <+
a < 8 = IS8 =g )
= = ol — % e « oo N
2 noa = =SS < = o
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10rigin Bruker BioSpin Gmbl
2 Solvent CDC13
3 Temperature 298. 1
4 Number of Scans 1024
5 Spectrometer Frequencyl00. 62 o
6 Nucleus 13C NO-
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Parameter Value
1 Origin Bruker BioSpin GmbH
2 Solvent cnel3
3 Temperature 298.2
4 Number of Scans 2
5 Spectrometer Frequencyd00. 15
6 Nucleus i
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NO,
e
cl 3k
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Parameter Value
10rigin Bruker BioSpin GmbH
2 Solvent CDC13
3 Temperature 298. 1
4 Number of Scans 80
5 Spectrometer Frequencyl00.62
6 Nucleus 13C
0
NO,
N
cl 3k
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Value
Bruker BioSpin GmbH

CDC13,
298.2
1024

5 Spectrometer Frequencyl00. 62

Parameter

1 0rigin
2 Solvent

3 Temperature

4 Number of Scans

S06'1€1 "
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6 Nucleus
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FaC
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Parameter
1 0rigin

2 Solvent

3 Temperature

4 Number of Scans

6 Nucleus

5 Spectrometer Frequency376. 52

Value
Bruker BioSpin GmbH
CDC13,
298.2
4

-62.705
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Parameter Value
1 0rigin Bruker| BioSpin, GmbH
2 Solvent CDC13,
3 Temperature 298. 1
4 Number of Scans 2
5 Spectrometer Frequency400. 15
6 Nucleus 1H
FiC Q
NO,
N
FsC 3m
I
I
l L bk e
A L) A
T I 2T T T
> ES g 3 g BN = 3
—_ =3 —_ - - =] — —
T T T T T T T T T T T T T T T T T T T T T T
100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 00 -0

5.0 45
f1 (ppm)
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Parameter Value
1 0rigin Bruker BioSpin Gmbl
2 Solvent CDC13 FiC [o]
3 Temperature 298. 2 NO,
4 Number of Scans 2048 N,
5 Spectrometer Frequencyl00. 62
6 Nucleus 13C FiC am
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Parameter Value 2
<
1 0rigin Bruker BioSpin GmbH '
2 Solvent cnels
3 Temperature 298.2
4 Number of Scans 2
5 Spectrometer Frequency376.52
6 Nucleus 19F
FsC Q
NO,
N
FsC 3m
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Parameter Value
1 0rigin Bruker BioSpin Gmb
2 Solvent D13
3 Temperature 298.1
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1 f / / f [
MeQ, Q
NO,
N,
MeQ 20
1
| | |
[T I
A # i N Y
2 4 & 2 Ly L T T
% =N g 8 =8 s = =
= S = = ae = = =
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
© ~ o
=3 IN S o0 % —ma < o = ~
2 S a 23 AT de 3 g2 S
S S S = e e = o= @
& 3 F % == 8w v S o P
= = = N NN a 39 S
I I \Y4 ~\ I (I
Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent cnels
3 Temperature 298.2
4 Number of Scans 61
5 Spectrometer Frequencyl00.61
6 Nucleus 13C
MeO, o]
UNOZ
MeO 3o
Iy
| |
| | ol |
| | | o |
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 90 80 70 60 50 40 30 20 10 -10

100
f1 (ppm)



7.417
7.261
7.242
7.234

7.222
6.993

6.975
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Parameter Value

1 0rigin Bruker BioSpin GmbH

2 Solvent cnel3

3 Temperature 298.2

4 Number of Scans 2

5 Spectrometer Frequency400. 15

6 Nucleus i { } f
TT

4.922
4912
4.887

[ :

4.877
4.590
4.568
4.555

=
=

4.533

t

_~3.868
3.814

3462
3397
3380

£

3.370
2.523

é
*@

2.507
2.500
2.495

2.491

2.345
2.040

2.014

2.008

1.982
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f1 (ppm)
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Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent CDCl13
3 Temperature 298.2
4 Number of Scans 135
5 Spectrometer Frequencyl00. 62
6 Nucleus 13C
o
N,
3p
1
[ |
| |
|
‘ ' ‘
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 90 80 70 60 50 40 30 20 10 -10

100
f1 (ppm)
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Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent cnel3
3 Temperature 298. 1
4 Number of Scans 4
5 Spectrometer Frequency400. 15
6 Nucleus H /
i Ayl va J
e}
NO;
N,
3q
|
|
/] Ih
ll | L Bx al i
M An
$ 2 N TR EL
—_ =} —_ = I —_ —_ g -
T T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0
f1 (ppm)
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=2 23 ] = 288 S o o=
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Parameter Value
1 0rigin Bruker BioSpin Gmb
2 Solvent oDe13
3 Temperature 298. 1
4 Number of Scans 80
5 Spectrometer Frequencyl00. 62
6 Nucleus 13C
o
NO,
N,
3q
|
| | [ |
‘ 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 90 80 70 60 50 40 30 20 10 -10

100
f1 (ppm)
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Parameter

1 Origin
2 Solvent

3 Temperature

4 Number of Scans
5 Spectrometer Frequency400. 15

Value
Bruker BigSpin GifibH|
CDC13
298.2
2

7.439

7.356
7.336
7.318

7.261

T
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f1 (ppm)
< © aQ - Tac o
a = = x ©ouvs =< © o 5
= A by a «aFS DT A= - 8 J
— o % a8 — — S ® o 4
= a = o daaa SR © = I
= a s P Baga} NN ¥ T N
I 1/ ~Ne (.
Parameter Value
1 0rigin Bruker BioSpin Gmbl
2 Solvent CDbC13

3 Temperature

4 Number of Scans
5 Spectrometer Frequencyl00. 62

298.2
80

6 Nucleus 13C o]
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4
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| | | | ‘ j I J
| | | Lo ol Fp— ™
gl L
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

fl (ppm)



89€T
[
68674
€65
66€C
£07'T |
0Th'Z 1
VTP
815
0vS'TH
9S'T
omm.fﬁ
8967
st
EW.N*
s

9€5°€

ovs'€

L55€

196°¢

L9§€

o'y
S99t
o016’y
0T6'y
SYo'y
sS6'

8Ts
TS
£0€°S
90€°
660°L
Lireq
9¢1°L A
6€1°L
€1z
0§T'LA
YETL
197°L A
L9TLA
PSTLA
687'L
867/
20g°L
£1¢°L
91¢'L]
0zeL
reL
85¢7L
29¢'L
oLe'L
88t°L
06'L
+0s°L |
605 |
gL

Parameter

Bruker BioSpin

CDC13,
298. 1

1 0rigin

2 Solvent

3 Temperature

4 Number of Scans

5 Spectrometer Frequency400. 13

1H

6 Nucleus

Jsa

01
10°1

2.5 2.0 1.5 1.0 0.5 0.0

3.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35
f1 (ppm)
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Value
Bruker BioSpin Gmbk

CDC13
298. 1

Parameter

10rigin

2 Solvent

3 Temperature

4 Number of Scans

5 Spectrometer Frequency100. 62

13C

6 Nucleus

A

NO,

Jsa
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200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
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7301
7282
7.280
7.261
7.255
7.246
7237
7218
7.201
7.089
7.071
7.053
5284
5266
5262
5244
3473
3.465
3452
3.445
3437

Parameter Value
1 Origin Bruker BioSpin GmbH
2 Solvent cnei3 o
3 Temperature 298. 1

4 Number of Scans 2 @—N NO,
5 Spectrometer Frequencyd00. 15 f f // /' / /
6 Nucleus H 3sb
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f1 (ppm)
o PR
= ERERZAET — oo % = =
= S gagna noZ9 ° o9
] SO & %6 %6 S e Mo % o ®
= ARAZISLS =S8 = - <
= PO NN S ¥ &
Parameter Value

1 Origin Bruker BioSpin GmbH

2 Solvent D13

3 Temperature 298.1

4 Number of Scans 82

5 Spectrometer Frequencyl00.62 Q

6 Nucleus 13C @_ NO;

N

3sh

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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Value
Bruker BioSpin GmbH

CDC13
298.1

Parameter

1 0rigin

2 Solvent

3 Temperature

4 Number of Scans

5 Spectrometer Frequencyl00. 62

13C

6 Nucleus
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p(n Gmhw
|
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Bruker Bio$

CDC13
298.2

5 Spectrometer Frequency400. 15

4 Number of Scans
6 Nucleus

1 Origin
2 Solvent
3 Temperature

R

Fot
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4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.0 45
f1 (ppm)
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Value
Bruker BioSpin GmbH

CDC13
298.1

Parameter

10rigin

2 Solvent

3 Temperature

1024

4 Number of Scans

5 Spectrometer Frequency100. 62

13C

6 Nucleus
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7.633
7.614
7.410
7.371
7.261

7.188
7.170
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Parameter Value
1 0rigin Bruker BioSpin GybH
2 Solvent cnei3
3 Temperature 2908. 1
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus H

O~

4.721

4.689
4.582
4.550

A
X
i

3.910
3.906
3.886
3.866
3.847
3.831

3.824
2.424

2.412

2.157
2.149
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Parameter Value
10rigin Bruker BioSpin GmbH
2 Solvent CDC13
3 Temperature 208. 1
4 Number of Scans 80
5 Spectrometer Frequencyl00. 62
6 Nucleus 13C
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Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent CDCI3
3 Temperature 298.2
4 Number of Scans 2 / f
5 Spectrometer Frequency400. 15
6 Nucleus 1H
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N
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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 5.5 5.0 45 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
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Parameter Value

10rigin Bruker BioSpin GmbH

2 Solvent CDC13

3 Temperature 298.2

4 Number of Scans 1024

5 Spectrometer Frequencyl00. 62

6 Nucleus 13C

Q
O-F
NO,

v
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f1 (ppm)
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Parameter Value
1 0rigin Bruker BioSpin Gmbk
2 Solvent CDC13,
3 Temperature 296.8
4 Number of Scans 2
5 Spectrometer Frequency400. 15
6 Nucleus 1H f / / // /
{=}
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9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)
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Parameter Value
1 Origin Bruker BioSpin Gmb
2 Solvent CDC13
3 Temperature 297.5
4 Number of Scans 150
5 Spectrometer Frequencyl00. 62
6 Nucleus 13C
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f1 (ppm)
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Parameter Value
1 0rigin Bruker BioSpin Gmbl|
2 Solvent cnels3
3 Temperature 298.2
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1
0
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o
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10.0 9.5 9.0 8.5 8.0 715 7.0 6.5 6.0 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.
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Parameter Value 2 o 283 E .
1 0rigi Bruker BioSpin Gmbl 2 = NN 7% s &
rigin ruker BioSpin Gl
2 Solvent el S I ‘ ‘
3 Temperature 298. 2
4 Number of Scans 80
5 Spectrometer Frequencyl00. 62
6 Nucleus 13C
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