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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: & 7.26). Data are
reported as follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, g = 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). ®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 1a-1y (tertiary alcohols) were prepared by the addition of TMSCN to the
precursor ketones, which were synthesized according to the reported procedures.t The precursor
ketone of 3 was prepared based on the reported procedure.?

2. General procedure for the cyanotrifluoromethylthiolation of
alkynes

Tertiary alcohol 1 (0.2 mmol, 1.0 equiv.), AgSCF3 (63 mg, 0.3 mmol, 1.5 equiv.), and K3S,0s
(162 mg, 0.6 mmol, 3.0 equiv.) were loaded in a reaction vial which was subjected to evacuation/
flushing with N> three times. DMSO (2 mL) was added to the mixture via syringe and the reaction
was stirred at rt for a few hours until the starting material 1 was consumed monitored by TLC.
After the reaction completion, water (15 mL) was added to the reaction. The resultant reaction
mixture was extracted with ethyl acetate (3 x 15 mL). The combined organic extracts were washed
by brine, dried over Na,SOs, filtered, concentrated, and purified by flash column chromatography
on silica gel (eluent: ethyl acetate/ petroleum ether) to give the desired product 2.

3. Characterization of starting materials

la: yellow oil. *H NMR (400 MHz, CDCls) & 7.57-7.53 (m,
2H), 7.44-7.35 (m, 3H), 2.59-2.47 (m, 1H), 2.42-2.32 (m, 1H),
X 2.26-2.11 (m, 4H), 1.51-1.33 (m, 4H), 0.91 (t, J = 7.2 Hz, 3H);
13C NMR (100 MHz, CDCls) & 139.5, 129.1, 128.8, 124.8,

HO CN

1 S. Chang, Y. Na, E. Choi and S. Kim, Org. Lett., 2001, 3, 2089.
2 H.Y.Kim, J.-Y. Li and K. Oh, J. Org. Chem., 2012, 77, 11132.
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120.2, 83.1, 77.8, 74.5, 42.2, 30.8, 21.9, 18.3, 14.6, 13.5. FT-IR: v (cm™?) 3416, 2959, 2933, 2272,
2243, 1449, 1097. HRMS [ESI] calcd for C16H1sNONa [M+Na]* 264.1359, found 264.1360.

HO CN 1b: yellow oil. IH NMR (400 MHz, CDCls) & 7.54-7.48 (m,
2H), 7.12-7.05 (m, 2H), 4.30 (br, 1H), 2.56-2.43 (m, 1H),
2.40-2.30 (M, 1H), 2.22-2.06 (m, 4H), 1.48-1.32 (m, 4H),
F 0.90 (t, J = 7.2 Hz, 3H); °F NMR (376 MHz, CDCls) &
-112.4 (s); C NMR (100 MHz, CDCls) § 162.9 (d, Jo.r = 247.1 Hz), 135.3 (d, Jor = 3.1 Hz),
126.7 (d, Jcr = 8.4 Hz), 120.1, 115.7 (d, Jor = 21.7 Hz), 83.2, 77.6, 73.9, 42.2, 30.7, 21.8, 18.2,
145, 135, FT-IR: v (cm'l) 3423, 2959, 2863, 2247, 1677, 1509, 1232. HRMS [ESI] calcd for
C1sH1sFNONa [M+Na]* 282.1265, found 282.1259.

A

HO CN 1c: yellow oil. *H NMR (400 MHz, CDCl) § 7.47-7.42

“« (m, 2H), 7.39-7.34 (m, 2H), 4.38 (s, 1H), 2.52-2.40 (m,

N 1H), 2.38-2.28 (m, 1H), 2.20-2.03 (M, 4H), 1.50-1.31 (m,

Cl 4H), 0.89 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCls)

§ 137.9, 135.0, 128.9, 126.3, 119.9, 83.2, 77.5, 73.8, 42.1, 30.7, 21.8, 18.2, 14.4, 13.8. FT-IR: v

(cm'l) 3082, 2930, 2850, 2244, 1674, 1098. HRMS [ESI] calcd for CisH1sCINONa [M+Na]*
298.0969, found 298.0969.

HO CN 1d: yellow oil. *H NMR (400 MHz, CDCls) & 7.56-7.52
/O)N (m, 2H), 7.43-7.39 (m, 2H), 4.31 (s, 1H), 2.56-2.46 (m,
N 1H), 2.42-2.32 (m, 1H), 2.21-2.07 (m, 4H), 1.50-1.32 (m,

Br 4H), 0.90 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCl)
5 138.6, 131.9, 126.6, 123.2, 119.8, 83.5, 77.6, 74.0, 42.0, 30.7, 21.9, 18.3, 14.6, 13.5. FT-IR: v

(cm'1) 3420, 2958, 2861, 2247, 1488, 1010. HRMS [ESI] calcd for CisH1sBrNONa [M+Na]*
342.0464, found 342.0467.

HO_ CN
le: yellow oil. *H NMR (400 MHz, CDCls) § 7.68-7.64
Q)N (m, 4H), 4.61 (s, 1H), 2.54-2.44 (m, 1H), 3.43-2.32 (m,
F3C 1H), 2.23-2.08 (m, 4H), 1.49-1.32 (m, 4H), 0.89 (t, J =
7.2 Hz, 3H); *°F NMR (376 MHz, CDCls) § -62.8 (s); **C NMR (100 MHz, CDCls3) 6 143.3, 131.3
(9, Jcr = 32.5 Hz), 125.8 (9, Jcr = 3.7 Hz), 125.4, 123.7 (q, Jcr = 270.6 Hz), 119.8, 83.5, 77.4,

73.9,42.1,30.7,21.8, 18.2, 14.4, 13.4. FT-IR: v (cm) 3421, 2934, 2864, 2247, 1621, 1413, 1016.
HRMS [ESI] calcd for C17H1sFsNONa [M+Na]* 332.1233, found 332.1239.

HO CN
1f: yellow oil. *H NMR (400 MHz, CDCls) &

/Q)N 7.59-7.55 (m, 2H), 7.26-7.23 (m, 2H), 4.47 (s, 1H),
F3CO 2.55-2.45 (m, 1H), 2.42-2.33 (m, 1H), 2.22-2.09 (m,
4H), 1.49-1.32 (m, 4H), 0.90 (t, J = 7.2 Hz, 3H); F NMR (376 MHz, CDCls) § -58.0 (s); 13C

NMR (100 MHz, CDCls) & 149.6 (g, Jor = 1.8 Hz), 138.1, 126.5, 121.1, 120.3 (q, Jor = 256.4
Hz), 119.9, 83.4, 77.5, 73.8, 42.2, 30.7, 21.9, 18.2, 14.5, 13.5. FT-IR: v (em!) 3422, 2960, 2934,
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2864, 2248, 1509, 1089. HRMS [ESI] calcd for Ci7HisFsNO2Na [M+Na]* 348.1182, found
348.1196.

1g: yellow oil. 'H NMR (400 MHz, CDCls) & 7.78-7.66

(M, 4H), 4.64 (s, 1H), 2.62-2.50 (m, 1H), 2.48-2.38 (m,
W 1H), 2.24-2.08 (M, 4H), 1.50-1.32 (m, 4H), 0.90 (t, J =
NG 7.2 Hz, 3H); *C NMR (100 MHz, CDCl3) 5 144.6, 132.6,

125.8, 119.4, 118.0, 112.9, 84.0, 77.3, 74.0, 41.9, 30.7,
21.9, 18.2, 14.6, 13.5. FT-IR: v (cml) 3406, 2958, 2862, 2233, 1703, 1090. HRMS [ESI] calcd for
C17H1sN20Na [M+Na]* 289.1311, found 289.1320.

HO CN 1h: yellow oil. *H NMR (400 MHz, CDCls) & 7.42 (d, J =

8.0 Hz, 2H), 7.21 (d, J = 8.0 Hz, 2H), 2.55-2.43 (m, 1H),

X 2.37 (s, 3H), 2.37-228 (m, 1H), 2.25-2.10 (m, 4H),

1.50-1.33 (m, 4H), 0.90 (t, J = 7.2 Hz, 3H); 3C NMR (100

MHz, CDCls) § 139.0, 136.5, 129.4, 124.7, 120.3, 82.8, 77.9, 74.2, 42.1, 30.8, 21.9, 21.0, 18.3,

14.6, 135. FT-IR: v (cm?) 3421, 2958, 2862, 2244, 1613, 1087. HRMS [ESI] calcd for
C17H21NONa [M+Na]* 278.1515, found 278.1525.

HO CN 1i: yellow oil. *H NMR (400 MHz, CDCls) § 7.50-7.41

(m, 4H), 4.01 (s, 1H), 2.56-2.44 (m, 1H), 2.40-2.31 (m,
X 1H), 2.29-2.10 (m, 4H), 1.51-1.35 (m, 4H), 1.33 (s, 9H),
0.91 (t, J = 7.2 Hz, 3H); ®°C NMR (100 MHz, CDCls) &

152.2, 136.4, 125.7, 124.5, 120.3, 82.8, 77.9, 74.2, 42.1,
34.6,31.2,30.8, 21.9, 18.3, 14.6, 13.5. FT-IR: v (cm'}) 3424, 2960, 2871, 2365, 2248, 1364, 1088.
HRMS [ESI] calcd for CaoH27NONa [M+Na]* 320.1985, found 320.1986.

HO CN 1j: yellow oil. 'H NMR (400 MHz, CDCls) § 7.44-7.40
/@)Q/\/\/ (m, 2H), 6.90-6.86 (m, 2H), 4.17 (s, 1H), 3.78 (s, 3H),

- N 2.48-2.37 (M, 1H), 2.33-2.24 (m, 1H), 2.24-2.06 (m, 4H),
o 1.48-1.31 (m, 4H), 0.89 (t, J = 7.2 Hz, 3H); 3C NMR
(100 MHz, CDCls) & 159.9, 131.5, 126.1, 120.3, 114.0, 82.5, 77.8, 73.8, 55.2, 42.2, 30.7, 21.8,

18.2, 14.4, 13.5. FT-IR: v (cm') 3423, 2933, 2862, 2248, 2048, 1610, 1443, 1120. HRMS [ESI]
calcd for C17H21NO2Na [M+Na]* 294.1465, found 294.1455.

HO CN 1k: yellow oil. *H NMR (400 MHz, CDCls3) & 7.37-7.32 (m,

2H), 7.31-7.27 (m, 1H), 7.18 (d, J = 7.2 Hz, 1H), 4.08 (s, 1H),
X 2.55-2.43 (m, 1H), 2.38 (s, 3H), 2.37-2.28 (m, 1H), 2.26-2.10
(m, 4H), 1.51-1.34 (m, 4H), 0.91 (t, J = 7.2 Hz, 3H); 3C NMR

(100 MHz, CDCls) 6 139.3, 138.6, 129.8, 128.6, 125.3, 121.8,
120.3, 82.8, 77.8, 74.2, 42.2, 30.8, 21.8, 21.4, 18.2, 14.5, 13.5. FT-IR: v (cm'®) 3422, 2958, 2862,
2244, 1445, 1083. HRMS [ESI] calcd for C17H21NONa [M+Na]* 278.1515, found 278.1533.
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HO CN 11: yellow oil. 'H NMR (400 MHz, CDCl3) § 7.60 (dd, J =7.2,

1.6 Hz, 1H), 7.30-7.25 (m, 1H), 7.24-7.18 (m, 2H), 4.09 (s,

X 1H), 2.55 (s, 3H), 2.55-2.49 (m, 1H), 2.48-2.38 (m, 1H),

2.31-2.22 (m, 2H), 2.19-2.12 (m, 2H), 1.52-1.34 (m, 4H), 0.91

(t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls) & 163.3, 135.0, 132.7, 128.9, 126.2, 125.5, 120.1,

83.1, 78.0, 73.9, 39.1, 30.8, 21.9, 20.7, 18.3, 14.5, 13.5. FT-IR: v (cm?) 3411, 2958, 2861, 2241,
1456, 1180. HRMS [ESI] calcd for C17H2:NONa [M+Na]* 278.1515, found 278.1525.

HO CN 1m: yellow solid, m.p. 35-36 °C. 'H NMR (400 MHz, CDCls)

“ § 7.78-7.73 (m, 1H), 7.43-7.39 (m, 1H), 7.37-7.29 (m, 2H),

N 4.62-4.56 (m, 1H), 2.62-2.38 (m, 3H), 2.30-2.22 (m, 1H),

cl 2.20-2.10 (m, 2H), 1.52-1.34 (m, 4H), 0.91 (t, J = 7.2 Hz, 3H);

13C NMR (100 MHz, CDCls) & 135.5, 131.2, 130.9, 130.2, 127.2, 127.1, 119.0, 83.4(m), 78.1,

72.2 (), 40.0, 30.7, 21.9, 18.3, 14.2, 13.5. FT-IR: v (cml) 3418, 2959, 2933, 2872, 2247, 1466,
1094. HRMS [ESI] calcd for C16H1sCINONa [M+Na]* 298.0969, found 298.0975.

HO CN 1n: yellow oil. *H NMR (400 MHz, CDCls) 7.70-7.63 (m,
4H), 7.61-7.56 (m, 2H), 7.48-7.44 (m, 2H), 7.41-7.37 (m,
1H), 4.17 (s, 1H), 2.59-2.53 (m, 1H), 2.46-2.36 (m, 1H),
Ph 2.32-2.20 (m, 2H), 2.19-2.13 (m, 2H), 1.53-1.44 (m, 2H),
1.43-1.36 (m, 2H), 0.93 (t, J = 7.2 Hz, 3H); *C NMR (100 MHz, CDCl3) & 141.9, 140.0, 138.3,
128.8, 127.7,127.4, 127.0, 125.2, 120.2, 83.0, 77.8, 74.2, 42.1, 30.8, 21.9, 18.3, 14.6, 13.5. FT-IR:
v (cmY) 3423, 2958, 2931, 2872, 2250, 1487, 1075. HRMS [ESI] calcd for C2:H2sNONa [M+Na]*
340.1672, found 340.1662.

A

HO CN 1o: yellow oil. *H NMR (400 MHz, CDCls) 8.05 (d, J =

1.2 Hz, 1H), 7.90-7.82 (m, 3H), 7.58 (dd, J = 8.8, 2.0 Hz

1H), 7.56-7.51 (m, 2H), 4.18 (s, 1H), 2.62-2.50 (m, 1H),

2.46-2.36 (M, 1H), 2.35-2.20 (m, 2H), 2.18-2.09 (m, 2H),

1.50-1.34 (m, 4H), 0.91 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls) & 136.5, 133.3, 132.8,

128.9, 128.4, 127.6, 126.9, 126.8, 124.3, 122.1, 120.3, 83.2, 77.8, 74.6, 41.9, 30.8, 21.9, 18.3, 14.7,

13.5. FT-IR: v (cm™) 2928, 2855, 2244, 1713, 1377, 1107. HRMS [ESI] calcd for C20H21NONa
[M+Na]* 314.1515, found 314.1517.

HO CN 1p: yellow solid, m.p. 64-65 °C. 'H NMR (400 MHz,
O CDCl3) 6 8.48 (d, J = 8.4 Hz, 1H), 7.92-7.82 (m, 3H),
O X 7.60-7.50 (m, 2H), 7.44 (t, J = 7.8 Hz, 1H), 4.30 (s, 1H),

2.64-2.56 (m, 1H), 2.56-2.51 (m, 2H), 2.45-2.37 (m, 1H),
2.17-2.09 (m, 2H), 1.50-1.34 (m, 4H), 0.92 (t, J = 7.2 Hz, 3H); *C NMR (100 MHz, CDCl3) §
134.5, 133.3, 130.4, 129.3, 129.0, 126.5, 125.9, 124.7, 124.4, 124.1, 120.4, 82.9, 77.9, 74.7, 39.9,
30.7, 21.8, 18.3, 14.7, 13.5. FT-IR: v (cm™*) 3404, 2956, 2855, 2239, 1386, 1102. HRMS [ESI]
calcd for CooH2:NONa [M+Na]* 314.1515, found 314.1523.
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1q: yellow oil. *H NMR (400 MHz, CDCls) & 7.36 (dd, J = 4.8,

1.2 Hz, 1H), 7.25 (dd, J = 3.6, 1.2 Hz, 1H), 7.02-7.00 (m, 1H),

\\s A 4.16 (s, 1H), 2.65-2.54 (m, 1H), 2.48-2.40 (m, 1H), 2.40-2.24

(m, 2H), 2.19-2.12 (m, 2H), 1.51-1.34 (m, 4H), 0.91 (t, J = 7.2

Hz, 3H); 3C NMR (100 MHz, CDCl3) § 143.4, 126.9, 126.7, 125.4, 119.4, 83.5, 77.5, 71.6, 42.1,

30.8, 21.9, 18.3, 14.7, 13.5. FT-IR: v (cm™) 3419, 2958, 2862, 2361, 2249, 1649, 1082. HRMS
[ESI] calcd for C1aH17NOSNa [M+Na]* 270.0932, found 270.0941.

HO CN

HO CN 1r: yellow oil. *H NMR (400 MHz, CDCls) & 3.76 (s, 1H),

2.59-2.41 (m, 2H), 2.17-2.10 (m, 2H), 2.01-1.90 (m, 2H),

X 1.90-1.78 (m, 4H), 1.72-1.64 (m, 1H), 1.62-1.53 (m, 1H),

1.50-1.40 (m, 2H), 1.40-1.32 (m, 2H), 1.28-1.10 (m, 5H), 0.89

(t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls) & 120.3, 83.3, 78.3, 76.2, 46.3, 35.4, 30.7, 27.2,

26.5, 25.9, 25.8, 25.7, 21.8, 18.2, 14.3, 13.5. FT-IR: v (cm™) 3449, 2931, 2857, 2238, 1694, 1507,
1105. HRMS [ESI] calcd for C1sH2sNONa [M+Na]* 270.1828, found 270.1824.

HO CN 1s: yellow oil. *H NMR (400 MHz, CDCls) & 3.88 (s, 1H),
\)Q/\/\/ 2.59-2.48 (m, 1H), 2.48-2.38 (m, 1H), 2.17-2.09 (m, 2H),
1.98-1.86 (m, 2H), 1.84-1.73 (m, 2H), 1.49-1.40 (m, 2H),

1.40-1.31 (m, 2H), 1.09 (t, J = 7.6 Hz, 3H), 0.88 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCl5)

8 120.5, 83.2, 78.1, 73.2, 37.7, 33.7, 30.7, 21.8, 18.2, 14.2, 13.5, 8.1. FT-IR: v (cm™) 3442, 2959,
2933, 2241, 1461, 1131. HRMS [ESI] calcd for C12H1sNONa [M+Na]* 216.1359, found 216.1360.

1t: yellow oil. *H NMR (400 MHz, CDCls) 5 7.41-7.31 (m,

HO CN 5H), 3.62 (s, 1H), 3.09 (d, J = 14.0 Hz, 1H), 3.03 (d, J =

N 140 Hz, 1H), 2.65-2.45 (m, 2H), 2.20-2.12 (m, 2H),

2.04-1.94 (m, 2H), 1.52-1.44 (m, 2H), 1.43-1.35 (m, 2H),

0.92 (t, J = 7.2 Hz, 3H): 3C NMR (100 MHz, CDCl3) & 133.3, 130.5, 128.7, 127.8, 120.1, 83.2,

78.0, 72.6, 46.6, 38.1, 30.8, 21.9, 18.3, 14.3, 13.5. FT-IR: v (cm™l) 3362, 2960, 2931, 2245, 1680,
1092. HRMS [ESI] calcd for C17H2:NONa [M+Na]* 278.1515, found 278.1522.

HO CN 1u: yellow oil. 'H NMR (400 MHz, CDCls) § 7.56-7.51 (m,

2H), 7.43-7.34 (m, 3H), 4.19 (s, 1H), 2.52-2.42 (m, 1H),

X 2.38-2.28 (m, 1H), 2.25-2.08 (m, 4H), 1.52-1.42 (m, 2H),

° 1.41-1.25 (m, 14H), 0.89 (t, J = 6.8 Hz, 3H); $3C NMR (100

MHz, CDCls) 6 139.4, 129.0, 128.7, 124.7, 120.2, 82.8, 77.8, 74.2, 42.2, 31.8, 29.5, 29.4, 29.2,

29.0, 28.8, 28.7, 22.6, 18.6, 14.5, 14.0. FT-IR: v (cm) 3422, 2925, 2854, 2364, 2245, 1603, 1450,
1070. HRMS [ESI] calcd for C22H3NO [M+H]* 326.2478, found 326.2450.

1v: yellow oil. *H NMR (400 MHz, CDCls) & 7.56-7.51 (m, 2H),
7.44-7.34 (m, 3H), 4.27 (s, 1H), 2.56-2.46 (m, 1H), 2.42-2.27 (m,
A 2H), 2.25-2.09 (m, 2H), 1.82-1.73 (m, 2H), 1.72-1.64 (m, 2H),
1.57-1.46 (m, 1H), 1.44-1.34 (m, 2H), 1.32-1.22 (m, 3H); 3C
NMR (100 MHz, CDCls) & 139.4, 129.0, 128.7, 124.7, 120.2,

HO CN
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87.3,77.7,74.3,42.2,32.7, 29.0, 25.7, 24.8, 14.5. FT-IR: v (cm™) 3422, 2930, 2854, 2246, 1448,
1096. HRMS [ESI] calcd for C1gH2:NONa [M+Na]*290.1515, found 290.1525.

NC OH lw: yellow oil. 'H NMR (400 MHz, CDCls) &

O 7.59-7.52 (m, 2H), 7.49-7.35 (m, 3H), 4.06 (t, J = 6.4

OJ\ Hz, 2H), 4.02 (s, 1H), 2.62-2.46 (m, 1H), 2.42-2.32

(m, 1H), 2.28-2.12 (m, 4H), 2.03 (s, 3H), 1.74-1.66

(m, 2H), 1.58-1.49 (m, 2H); 3C NMR (100 MHz, CDCls) § 171.3, 139.5, 129.2, 128.8, 124.8,

120.3, 80.1, 78.5, 74.3, 64.0, 42.2, 27.7, 25.1, 21.0, 18.3, 14.6. FT-IR: v (cm™) 3415, 2938, 2867,
2232, 1712, 1239. HRMS [ESI] calcd for C1sH2:NOsNa [M+Na]* 322.1414, found 322.1409.

?

HO CN 1x: yellow oil. *H NMR (400 MHz, CDCls) & 7.56-7.48 (m,
2H), 7.45-7.34 (m, 3H), 3.97-3.90 (m, 1H), 3.61 (t, J = 6.4
Cl  Hz, 2H), 2.50-2.38 (m, 1H), 2.37-2.26 (m, 3H), 2.25-2.10 (m,
2H), 1.94-1.86 (m, 2H); 3C NMR (100 MHz, CDCls) § 139.2,
129.1, 128.8, 124.7, 120.2, 80.3, 78.9, 73.9, 43.6, 42.2, 31.3, 16.0, 14.3. FT-IR: v (cm™) 3416,
2961, 2846, 2241, 1449, 1096. HRMS [ESI] calcd for C1sH16CINONa [M+Na]* 284.0813, found
384.0822.

?

1y: yellow oil. *H NMR (400 MHz, CDCl3) & 7.56-7.49 (m,

2H), 7.44-7.34 (m, 3H), 4.35-3.84 (m, 1H), 242 (1, J=7.2
cNn Hz 2H), 2.39-2.30 (m, 2H), 2.30-2.22 (m, 2H), 2.22-2.10

(m, 2H), 1.82-1.70 (m, 2H); **C NMR (100 MHz, CDCls)
139.3, 129.1, 128.7, 124.7, 120.3, 119.2, 79.9, 78.9, 73,5, 42.2, 24.4, 17.7, 15.9, 14.2. FT-IR: v
(cm) 3404, 2940, 2846, 2360, 2250, 1707, 1449, 1099. HRMS [ESI] calcd for CisH1sN2ONa
[M+Na]* 275.1155, found 275.1156.

HO CN

?

NC OH 3: red oil. '"H NMR (400 MHz, CDCl3) & 7.59-7.58 (m, 2H),
7.41-7.40 (m, 3H), 3.83 (s, 1H), 2.94-2.83 (m, 2H), 2.20-2.16 (m,
2H), 1.58-1.49 (m, 2H), 0.97 (t, J = 7.2 Hz, 3H); 3C NMR (100
MHz, CDCl3) 6 138.1, 129.2, 128.6, 124.9, 120.1, 86.5, 73.0, 72.4,
35.5, 21.9, 20.6, 13.3. FT-IR: v (cm™) 3402, 2962, 2933, 2873, 2239, 1430, 1063. HRMS [ESI]
calcd for C14H1sNONa [M+Na]* 236.1046, found 236.1033

%

HO CN 5: yellow oil. 'H NMR (400 MHz, CDCls) & 7.57-7.50 (m,
2H), 7.43-7.33 (m, 3H), 3.59 (s, 1H), 2.20-2.03 (m, 6H),
1.75-1.62 (m, 1H), 1.58-1.48 (m, 1H), 1.46-1.32 (m, 4H),
0.97 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls) &
139.8, 129.0, 128.8, 124.8, 120.7, 81.4, 78.7, 74.4, 42,5, 31.0, 23.7, 21.8, 18.3, 13.5. FT-IR: v
(cmt) 3419, 2957, 2932, 2871, 2247, 1450, 1099. HRMS [ESI] calcd for C17H:1NONa [M+Na]*
278.1515, found 278.1523.

Q%
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4. Characterization of products

(0] SCF4 (0] CN
= =
CN SCF;
2a 2a’

Yellow oil (2a: 2a’ = 3.0:1). 'H NMR (400 MHz, CDCl3) 8§ 7.99-7.94 (m, 2H, major/ minor),
7.62-7.56 (m, 1H, major/ minor), 7.51-7.45 (m, 2H, major/ minor), 3.35 (t, J = 7.2 Hz, 2H, minor),
3.29 (t, J = 7.2 Hz, 2H, major), 3.21 (t, J = 7.2 Hz, 2H, minor), 2.99 (t, J = 7.2 Hz, 2H, major),
2.78 (t, J = 7.6 Hz, 2H, major), 2.58 (t, J = 7.6 Hz, 2H, minor), 1.68-1.55 (m, 2H, major/ minor),
1.41-1.31 (m, 2H, major/ minor), 0.95 (t, J = 7.2 Hz, 3H, minor), 0.94 (t, J = 7.2 Hz, 3H, major);
F NMR (376 MHz, CDCls) & -38.0 (s, major), -38.2 (s, minor); 33C NMR (100 MHz, CDCls) §
(major) 197.2, 147.9 (q, Jcr = 1.4 Hz), 136.2, 133.5, 128.7, 128.5 (q, Jc.r = 308.6 Hz), 128.0,
121.4 (q, Jcr = 1.9 Hz), 116.3, 37.8 (q, Jc-r = 0.9 Hz), 35.9, 30.3, 27.1, 21.9, 13.7; (minor) 197.2,
144.0 (q, Jcr = 1.3 Hz), 136.2, 133.4, 128.7, 128.0, 125.6 (q, Jc-r = 1.9 Hz), 116.3, 36.4, 32.8,
32.6 (q, Jce = 1.0 Hz), 30.0, 21.9, 13.7. FT-IR: v (cm™) 2961, 2865, 2215, 1687, 1449, 1101.
HRMS [ESI] calcd for C17H19FsNOS [M+H]* 342.1134, found 342.1130.

0 SCF, o) CN
P =
CN SCF,
F F
2b 2b’

Yellow oil (2b: 2b’> = 3.0:1). 'H NMR (400 MHz, CDCl3) & 8.01-7.96 (m, 2H, major/ minor),
7.18-7.11 (m, 2H, major/ minor), 3.33-3.28 (m, 2H, minor), 3.25 (t, J = 7.4 Hz, 2H, major), 3.20 (t,
J=7.2 Hz, 2H, minor), 2.97 (t, J = 7.2 Hz, 2H, major), 2.78 (t, J = 7.6 Hz, 2H, major), 2.58 (t, J =
7.6 Hz, 2H, minor), 1.66-1.53 (m, 2H, major/ minor), 1.39-1.30 (m, 2H, major/ minor), 0.94 (t, J =
7.6 Hz, 3H, minor), 0.93 (t, J = 7.6 Hz, 3H, major); **F NMR (376 MHz, CDCl3) & -38.0 (s,
major), -38.2 (s, minor), -104.3 (s, major), -104.5 (s, minor); *C NMR (100 MHz, CDCls) &
(major) 195.6, 166.0 (d, Jc-r = 254.0 Hz), 148.0 (q, Jcr = 1.4 Hz), 128.5 (q, Jcr = 308.6 Hz),
121.3 (0, Jor = 1.8 Hz), 116.2, 115.9 (d, Jer = 21.8 Hz), 132.6 (d, Jc.r = 3.1 Hz), 130.7 (d, Jc.r =
9.3 Hz), 37.8 (q, Jc.r = 0.8 Hz), 35.8, 30.3, 27.1, 21.9, 13.6; (minor) 195.5, 165.9 (d, Jc.r = 253.8
Hz), 143.8 (q, Jc-r = 1.4 Hz), 132.6 (d, Jc-r = 3.1 Hz), 130.7 (d, Jer = 9.3 Hz), 128.4 (q, Jcr =
308.9 Hz), 125.7 (q, Jer = 1.6 Hz), 116.3, 115.8 (d, Jcr = 21.8 Hz), 36.3, 32.8, 32.5 (q, Jcr = 1.0
Hz), 29.9, 21.9, 13.6. FT-IR: v (cm-1) 2963, 2933, 2875, 2216, 1687, 1100. HRMS [ESI] calcd for
C17H18F4aNOS [M+H]* 360.1040, found 360.1046.
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o) SCF, 0 CN

W /@)J\/\%\/\/
N F
Cl c cl SCFs

2c 2c'

White solid (2c: 2¢’ = 3.0:1), m.p. 34-35 °C. *H NMR (400 MHz, CDCls) & 7.92-7.87 (m, 2H,
major/ minor), 7.47-7.42 (m, 2H, major/ minor), 3.32-3.28 (m, 2H, minor), 3.27-3.23 (m, 2H,
major), 3.19 (t, J = 7.2 Hz, 2H, minor), 2.97 (t, J = 7.2 Hz, 2H, major), 2.78 (t, J = 7.6 Hz, 2H,
major), 2.57 (t, J = 7.6 Hz, 2H, minor), 1.68-1.52 (m, 2H, major/ minor), 1.40-1.30 (m, 2H, major/
minor), 0.94 (t, J = 7.2 Hz, 3H, minor), 0.93 (t, J = 7.2 Hz, 3H, major); °F NMR (376 MHz,
CDCls) & -38.0 (s, major), -38.2 (s, minor); 1*C NMR (100 MHz, CDCls3) & (major) 196.0, 148.0 (q,
Jcr = 1.5 Hz), 140.0, 134.5, 129.4, 129.0, 128.5 (q, Jc-r = 308.5 Hz), 121.2 (q, Jcr = 1.8 Hz),
116.2, 37.8 (q, Jcr = 0.9 Hz), 35.9, 30.3, 27.0, 21.9, 13.6; (minor) 196.0, 143.7 (q, Jc.r = 1.4 Hz),
139.9, 134.5, 129.4, 129.0, 128.4 (q, Jcr = 309.0 Hz), 125.8 (q, Jcr = 1.7 HZz), 116.3, 36.3, 32.8,
32.4 (q, Jce = 0.9 Hz), 29.9, 21.9, 13.6. FT-IR: v (cm™) 2960, 2931, 2876, 2215, 1684, 1103.
HRMS [ESI] calcd for C17H1sCIFsNOS [M+H]* 376.0744, found 376.0741.

o) SCF, o) CN
W /@)J\/\%\/\/
SCF
Br CN Br 3
2d 2d'

Yellow solid (2d: 2d’ = 3.0:1), m.p. 42-43 °C. *H NMR (400 MHz, CDCls) 6 7.85-7.79 (m, 2H,
major/ minor), 7.65-7.59 (m, 2H, major/ minor), 3.32-3.27 (m, 2H, minor), 3.26-3.23 (m, 2H,
major), 3.19 (t, J = 7.2 Hz, 2H, minor), 2.97 (t, J = 7.2 Hz, 2H, major), 2.78 (t, J = 7.6 Hz, 2H,
major), 2.58 (t, J = 7.6 Hz, 2H, minor), 1.68-1.53 (m, 2H, major/ minor), 1.40-1.31 (m, 2H, major/
minor), 0.94 (t, J = 7.2 Hz, 3H, minor), 0.93 (t, J = 7.2 Hz, 3H, major); °F NMR (376 MHz,
CDCls3) 6 -38.0 (s, major), -38.2 (s, minor); *C NMR (100 MHz, CDCls) § (major) 196.2, 148.1 (q,
Jcr = 1.5 Hz), 134.9, 132.1, 129.5, 128.8, 128.5 (q, Jc-r = 308.7 Hz), 121.2 (q, Jcr = 1.8 Hz),
116.2, 37.9 (g, Jcr = 0.9 Hz), 35.9, 30.3, 27.0, 21.9, 13.6; (minor) 196.1, 143.7 (q, Jc-r = 1.3 Hz),
134.9, 132.0, 129.5, 128.7, 128.4 (q, Jc-r = 308.9 Hz), 125.8 (q, Jc-r = 1.7 Hz), 116.3, 36.3, 32.8,
32.4 (g, Jer = 0.7 Hz), 29.9, 21.9, 13.6. FT-IR: v (cm™) 2959, 2931, 2215, 1683, 1102. HRMS
[ESI] calcd for C17H1gBrFsNOS [M+H]* 420.0239, found 420.0214.

0 SCF, 0 CN

/@)J\/\%\/\/ /@)J\/\%\/\/
CN SCF
F,C FsC 3

2e 2¢’

Yellow oil (2e: 2’ = 3.0:1). *H NMR (400 MHz, CDCls) & 8.06 (d, J = 8.0 Hz, 2H, major/ minor),
7.75 (d, J = 8.4 Hz, 2H, major/ minor), 3.39-3.34 (m, 2H, minor), 3.31 (t, J = 7.2 Hz, 2H, major),
3.22 (t, J = 7.2 Hz, 2H, minor), 3.00 (t, J = 7.2 Hz, 2H, major), 2.79 (t, J = 7.2 Hz, 2H, major),
2.59 (t, J = 7.6 Hz, 2H, minor), 1.68-1.55 (m, 2H, major/ minor), 1.41-1.31 (m, 2H, major/ minor),
0.95 (t, J = 7.2 Hz, 3H, minor), 0.94 (t, J = 7.2 Hz, 3H, major); *®F NMR (376 MHz, CDCls) &
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-38.0 (s, major), -38.2 (s, minor), -63.2 (s, minor), -63.2 (s, major); 3C NMR (100 MHz, CDClz) §
(major) 196.3, 148.2 (q, Jcr = 1.2 Hz), 138.8 (q, Jcr = 0.9 Hz), 134.8 (q, Jo.r = 32.6 Hz), 128.3,
128.5 (q, Jo.r = 308.6 Hz), 125.8 (4, Jc.r = 3.6 Hz), 123.5 (q, Jor = 271.1 Hz), 121.1 (q, Jer = 1.7
Hz), 116.2, 37.9 (g, Jo.r = 0.9 Hz), 36.2, 30.3, 26.9, 21.9, 13.6; (minor) 196.2, 143.5 (q, Jcr = 1.3
Hz), 138.8 (0, Jo.r = 1.0 Hz), 134.7 (0, Jo.r = 32.5 Hz), 128.3, 128.4 (g, Jc.r = 308.9 Hz), 126.0 (q,
Jor = 1.7 Hz), 1235 (q, Je.r = 271.0 Hz), 116.3, 36.6, 32.8, 32.3 (4, Jor = 0.9 Hz), 30.0, 21.9,
13.6. FT-IR: v (cm™) 2964, 2935, 2876, 2216, 1694, 1442, 1100. HRMS [ESI] calcd for
C1sH18FsNOS [M+H]* 410.1008, found 410.1003.

o] SCF, o] CN
W W
CN SCF
F,CO F,CO 3
2f 2f

Yellow solid (2f: 2f> = 3.0:1), m.p. 34-35 °C. 'H NMR (400 MHz, CDCl3) & 8.04-7.99 (m, 2H,
major/ minor), 7.30 (d, J = 8.0 Hz, 2H, major/ minor), 3.33 (t, J = 7.6 Hz, 2H, minor), 3.27 (t, J =
7.2 Hz, 2H, major), 3.21 (t, J = 7.2 Hz, 2H, minor), 2.98 (t, J = 7.2 Hz, 2H, major), 2.78 (t, J = 7.6
Hz, 2H, major), 2.58 (t, J = 7.6 Hz, 2H, minor), 1.68-1.55 (m, 2H, major/ minor), 1.41-1.30 (m,
2H, major/ minor), 0.94 (t, J = 7.2 Hz, 3H, minor), 0.93 (t, J = 7.2 Hz, 3H, major); **F NMR (376
MHz, CDCl3) & -38.1 (s, major), -38.2 (s, minor), -57.7 (s, major/ minor); 13C NMR (100 MHz,
CDCls) 6 (major) 195.7, 152.9 (q, Jc-r = 1.6 Hz), 148.1 (q, Jc-r = 1.4 Hz), 134.4, 130.1, 128.5 (q,
Jcr=309.2 Hz), 121.2 (q, Jc-r = 1.8 HZz), 120.5, 120.2 (q, Jc-r = 257.5 Hz), 116.2, 37.9 (9, Jcr =
0.7 Hz), 35.9, 30.3, 27.0, 21.9, 13.6; (minor) 195.6, 152.8 (9, Jcr = 1.8 Hz), 143.7 (q, Jcr = 1.3
Hz), 134.4, 130.1, 128.5 (g, Jc.r = 309.2 Hz), 125.9 (q, Jcr = 1.6 Hz), 120.5, 120.2 (q, Jcr =
257.5 Hz), 116.3, 36.4, 32.8, 32.4 (q, Jc-r = 0.7 Hz), 29.9, 21.9, 13.6. FT-IR: v (cm™*) 2963, 2934,
2866, 2216, 1691, 1255, 1135. HRMS [ESI] calcd for CigH1sFsNO2S [M+H]* 426.0957, found
426.0959.

0 SCF4 o} CN
T TR
N F
NC c NC SCFs
2g 2¢g'

Yellow oil (2g: 2g° = 2.1:1). *H NMR (400 MHz, CDCls) & 8.05 (d, J = 8.4 Hz, 2H, major/ minor),
7.79 (d, J = 8.4 Hz, 2H, major/ minor), 3.36-3.33 (m, 2H, minor), 3.20 (t, J = 7.2 Hz, 2H, major),
3.21 (t, J = 7.2 Hz, 2H, minor), 2.99 (t, J = 7.2 Hz, 2H, major), 2.78 (t, J = 7.2 Hz, 2H, major),
2.58 (t, J = 7.6 Hz, 2H, minor), 1.67-1.53 (m, 2H, major/ minor), 1.42-1.30 (m, 2H, major/ minor),
0.94 (t, J = 7.2 Hz, 3H, minor), 0.93 (t, J = 7.2 Hz, 3H, major); **F NMR (376 MHz, CDCl3) §
-38.0 (s, major), -38.1 (s, minor); *3C NMR (100 MHz, CDClIs) & (major) 195.9, 148.4 (q, Jc.r =
1.4 Hz), 139.0, 132.6, 128.4, 128.4 (q, Jcr = 308.7 Hz), 120.9 (q, Jc-r = 1.8 Hz), 117.7, 116.8,
116.1, 37.9 (9, Jc-r = 0.6 Hz), 36.3, 30.3, 26.8, 21.9, 13.6; (minor) 195.8, 143.3 (q, Jcr = 1.4 Hz),
139.0, 132.6, 128.4, 128.3 (q, Jc-r = 309.1 Hz), 126.1 (q, Jc-r = 1.7 Hz), 117.7, 116.7, 116.2, 36.7,
32.8,32.2(q, Jc-r = 0.6 Hz), 29.9, 21.9, 13.6. FT-IR: v (cm™) 2968, 2902, 2228, 2215, 1695, 1106.
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HRMS [ESI] calcd for C1sH1sF3N20S [M+H]* 367.1086, found 367.1077.

o) SCF,4 0 CN
= =
CN SCF,4
2h 2h’

Yellow oil (2h: 2h’ = 3.1:1). *H NMR (400 MHz, CDCls)  7.86 (d, J = 8.0 Hz, 2H, major/ minor),
7.27 (d, J = 7.2 Hz, 2H, major/ minor), 3.34-3.30 (m, 2H, minor), 3.26 (t, J = 7.2 Hz, 2H, major),
3.20 (t, J = 7.2 Hz, 2H, minor), 2.97 (t, J = 7.2 Hz, 2H, major), 2.78 (t, J = 7.2 Hz, 2H, major),
2.58 (t, J = 7.6 Hz, 2H, minor), 2.41 (s, 3H, major/ minor), 1.68-1.55 (m, 2H, major/ minor),
1.40-1.31 (m, 2H, major/ minor), 0.94 (t, J = 7.6 Hz, 3H, minor), 0.93 (t, J = 7.6 Hz, 3H, major);
F NMR (376 MHz, CDCls3) § -38.1 (s, major), -38.3 (s, minor); *3C NMR (100 MHz, CDCls) §
(major) 196.8, 147.8 (q, Jc.r = 1.4 Hz), 144.4, 133.7, 129.4, 128.5 (g, Jc.r = 308.5 Hz), 128.1,
121.5 (9, Jcr = 1.8 H2), 116.3, 37.8 (q, Jc.r = 0.8 HZz), 35.8, 30.3, 27.2, 21.9, 21.6, 13.6; (minor)
196.7, 144.2, 144.1 (q, Jcr = 1.4 Hz), 133.8, 129.3, 128.1 (q, Jcr = 308.7 Hz), 128.1, 125.5 (q,
Jc-r = 1.7 Hz), 116.3, 36.3, 32.8, 32.6 (q, Jcr = 0.8 Hz), 29.9, 21.9, 21.6, 13.6. FT-IR: v (cm™)
2961, 2932, 2865, 2216, 1683, 1102. HRMS [ESI] calcd for CigH21FsNOS [M+H]* 356.1290,
found 356.1296.

o) SCF, 0 CN
= =
CN SCF,
2i 2i'

Yellow oil (2i: 2i’ = 3.2:1). 'H NMR (400 MHz, CDCl5) 6 7.90 (d, J = 8.4 Hz, 2H, major/ minor),
7.49 (d, J = 8.4 Hz, 2H, major/ minor), 3.35-3.30 (m, 2H, minor), 3.27 (t, 2H, J = 7.2 Hz, major),
3.20 (t, 2H, J = 7.2 Hz, minor), 2.98 (t, J = 7.2 Hz, 2H, major), 2.78 (t, J = 7.6 Hz, 2H, major),
2.58 (t, J = 7.6 Hz, 2H, minor), 1.68-1.54 (m, 2H, major/ minor), 1.42-1.36 (m, 2H, major/ minor),
1.34 (s, 9H, major/ minor), 0.95 (t, J = 7.2 Hz, 3H, minor), 0.94 (t, J = 7.2 Hz, 3H, major); °F
NMR (376 MHz, CDCl3) & -38.1 (s, major), -38.3 (s, minor); *C NMR (100 MHz, CDCls) &
(major) 196.9, 157.3, 147.8 (q, Jcr = 1.4 Hz), 133.6, 128.5 (q, Jc-r = 308.6 Hz), 128.0, 125.6,
121.6 (q, Jcr = 1.8 Hz), 116.3, 37.8 (q, Jcr = 0.8 Hz), 35.8, 35.1, 31.0, 30.3, 27.2, 21.9, 13.6;
(minor) 196.8, 157.2, 144.1 (q, Jc-r = 1.4 Hz), 133.7, 128.0, 128.4 (q, Jcr = 308.8 Hz), 125.6,
125.5 (q, Jcr = 1.8 Hz), 116.3, 36.3, 32.8, 32.6 (g, Jc-r = 0.9 Hz), 31.0, 29.9, 27.2, 21.9, 13.6.
FT-IR: v (cm™) 2963, 2873, 2215, 1683, 1364, 1102. HRMS [ESI] calcd for CxH27FsNOS
[M+H]*398.1760, found 398.1769.

o) SCF, 0 CN

WW
o CN o SCF,

2j 2j'
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Yellow oil (2j: 2j> = 3.2:1). *H NMR (400 MHz, CDCls) 8 7.94 (d, J = 9.2 Hz, 2H, major/ minor),
6.94 (d, J = 8.8 Hz, 2H, major/ minor), 3.87 (s, 3H, major/ minor), 3.31-3.26 (m, 2H, minor), 3.23
(t, 2H, J = 7.2 Hz, major), 3.21-3.17 (m, 2H, minor), 2.96 (t, J = 7.2 Hz, 2H, major), 2.77 (t, J =
7.6 Hz, 2H, major), 2.57 (t, J = 7.6 Hz, 2H, minor), 1.67-1.54 (m, 2H, major/ minor), 1.40-1.30 (m,
2H, major/ minor), 0.94 (t, J = 7.2 Hz, 3H, minor), 0.93 (t, J = 7.2 Hz, 3H, major); **F NMR (376
MHz, CDCls) & -38.1 (s, major), -38.3 (s, minor); *3C NMR (100 MHz, CDCls) & (major) 195.7,
163.8, 147.8 (9, Jc-r = 1.4 Hz), 130.3, 129.3, 128.5 (q, Jc-r = 308.5 Hz), 121.6 (q, Jc-r = 1.8 Hz),
116.3, 113.8, 55.5, 37.8 (9, Jcr = 0.9 Hz), 35.5, 30.3, 27.3, 21.9, 13.6; (minor) 195.6, 163.7, 144.2
(9, Jer = 1.5 Hz), 130.3, 129.3, 128.4 (q, Jcr = 308.7 Hz), 125.5 (q, Jcr = 1.7 Hz), 116.3, 113.8,
55.5, 36.1, 32.8, 29.9, 21.9, 13.6. FT-IR: v (cm™) 2961, 2934, 2875, 2215, 1677, 1442, 1100.
HRMS [ESI] calcd for C1sH21F3NO2S [M+H]* 372.1240, found 372.1250.

0 SCF, 0 CN
= =
CN SCF;,
2k 2K’

Yellow oil (2k: 2k’ = 3.2:1). *H NMR (400 MHz, CDCl3) & 7.79-7.73 (m, 2H, major/ minor),
7.42-7.33 (m, 2H, major/ minor), 3.35-3.30 (m, 2H, minor), 3.27 (t, J = 7.2 Hz, 2H, major), 3.20 (t,
J=7.2 Hz, 2H, minor), 2.97 (t, J = 7.2 Hz, 2H, major), 2.78 (t, J = 7.6 Hz, 2H, major), 2.58 (t, J =
7.6 Hz, 2H, minor), 2.42 (s, 3H, major/ minor), 1.68-1.54 (m, 2H, major/ minor), 1.41-1.31 (m, 2H,
major/ minor), 0.95 (t, J = 7.2 Hz, 3H, minor), 0.94 (t, J = 7.2 Hz, 3H, major); **F NMR (376
MHz, CDCls) § -38.1 (s, major), -38.3 (s, minor); 3C NMR (100 MHz, CDCl3) & (major) 197.4,
147.8 (q, Jcr = 1.4 Hz), 138.5, 136.2, 134.3, 128.6, 128.5, 128.5 (q, Jc-r = 308.6 Hz), 125.2, 121.5
(9, Jcr = 1.7 Hz), 116.3, 37.8 (9, Jc-r = 0.9 Hz), 35.9, 30.3, 27.2, 21.9, 21.3, 13.6; (minor) 197.3,
144.1 (g, Je-e = 1.4 Hz), 138.5, 136.3, 134.2, 128.5, 128.5, 128.4 (q, Jc-r = 308.7 Hz), 125.6 (q,
Jor = 1.7 Hz), 125.2, 116.3, 36.4, 32.8, 32.6 (q, Jc-r = 0.9 Hz), 29.9, 21.9, 21.3, 13.6. FT-IR: v
(cm™) 2961, 2932, 2865, 2216, 1686, 1440, 1102. HRMS [ESI] calcd for CigH21FsNOS [M+H]*
356.1290, found 356.1291.

0 SCF, 0 CN
% =
CN SCF,
21 21

Yellow oil (2I: 21’ = 4.4:1). *H NMR (400 MHz, CDCls) & 7.70-7.66 (m, 1H, major/ minor),
7.43-7.36 (m, 1H, major/ minor), 7.31-7.24 (m, 2H, major/ minor), 3.29-3.25 (m, 2H, minor), 3.22
(t, J = 7.2 Hz, 2H, major), 3.20-3.17 (m, 2H, minor), 2.96 (t, J = 7.2 Hz, 2H, major), 2.78 (t, J =
7.6 Hz, 2H, major), 2.58 (t, J = 7.6 Hz, 2H, minor), 2.51 (s, 3H, major/ minor), 1.68-1.54 (m, 2H,
major/ minor), 1.42-1.32 (m, 2H, major/ minor), 0.94 (t, J = 7.6 Hz, 3H, major/ minor); *°F NMR
(376 MHz, CDCls) 6 -38.0 (s, major), -38.2 (s, minor); 3C NMR (100 MHz, CDCls) & (major)
200.7, 147.8 (q, Jc-r = 1.4 Hz), 138.5, 136.7, 132.2, 131.8, 128.6, 128.6 (q, Jcr = 308.6 Hz), 125.8,
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121.6 (q, Jer = 1.7 Hz), 116.3, 38.5, 37.8 (q, Jcr = 0.8 Hz), 30.3, 27.3, 21.9, 21.4, 13.6; (minor)
200.7, 144.2 (g, Jor = 1.4 Hz), 138.5, 136.8, 132.2, 131.7, 128.5, 128.4 (q, Jc.r = 308.9 Hz), 125.8,
125.4 (q, Jor = 1.7 Hz), 116.3, 39.0, 32.7, 30.0, 21.9, 21.4, 13.6. FT-IR: v (cm™) 2962, 2932, 2875,
2215, 1686, 1487, 1100. HRMS [ESI] calcd for C1gH21FsNOS [M+H]* 356.1290, found 356.1297.

0 SCF; o) CN
W W
N F
ol c o] SCFs
2m 2m'

Yellow oil (2m: 2m’ = 6.1:1). *H NMR (400 MHz, CDCl3) § 7.53-7.48 (m, 1H, major/ minor),
7.45-7.38 (m, 2H, major/ minor), 7.37-7.31 (m, 1H, major/ minor), 3.32 (t, J = 7.2 Hz, 2H, minor),
3.27 (t, J = 7.2 Hz, 2H, major), 3.20 (t, J = 7.2 Hz, 2H, minor), 2.98 (t, J = 7.2 Hz, 2H, major),
2.78 (t, J = 7.6 Hz, 2H, major), 2.57 (t, J = 7.6 Hz, 2H, minor), 1.68-1.54 (m, 2H, major/ minor),
1.41-1.321 (m, 2H, major/ minor), 0.94 (t, J = 7.2 Hz, 3H, major/ minor); °F NMR (376 MHz,
CDCls) & -38.0 (s, major), -38.2 (s, minor); 1*C NMR (100 MHz, CDCls) & (major) 200.2, 148.1 (q,
Jer=1.4Hz),138.3, 132.2, 131.0, 130.7, 129.1, 128.5 (q, Jc-r = 308.6 Hz), 127.1, 121.1 (q, Jc-r =
1.7 Hz), 116.2, 40.2, 37.9 (g, Jc-r = 0.8 HZz), 30.3, 27.2, 21.9, 13.7; (minor) 200.2, 143.6 (q, Jc-r =
1.3 Hz), 138.5, 132.1, 131.0, 130.6, 129.1, 128.4 (q, Jc-r = 309.0 Hz), 127.1, 125.8 (q, Jc.r = 1.7
Hz), 116.2, 40.6, 32.8, 32.6 (q, Jc-r = 1.1 Hz), 29.9, 21.9, 13.7. FT-IR: v (cm™) 2961, 2932, 2875,
2215, 1700, 1433, 1100. HRMS [ESI] calcd for Ci7H1sCIFsNOS [M+H]* 376.0744, found
376.0741.

(0] SCF; (0] CN
= =
CN SCF;
Ph Ph
2n 2n'

Yellow oil (2n: 2n’ = 3.2:1). *H NMR (400 MHz, CDCls) 6 8.04 (d, J = 8.4 Hz, 2H, major/ minor),
7.71 (d, J = 8.4 Hz, 2H, major/ minor), 7.63 (d, J = 7.6 Hz, 2H, major/ minor), 7.50-7.46 (m, 2H,
major/ minor), 7.41 (t, J = 7.2 Hz, 1H, major/ minor), 3.41-3.36 (m, 2H, minor), 3.33 (t, J = 7.2
Hz, 2H, major), 3.24 (t, J = 7.2 Hz, 2H, minor), 3.02 (t, J = 7.2 Hz, 2H, major), 2.80 (t, J = 7.6 Hz,
2H, major), 2.60 (t, J = 7.6 Hz, 2H, minor), 1.70-1.55 (m, 2H, major/ minor), 1.42-1.32 (m, 2H,
major/ minor), 0.96 (t, J = 7.2 Hz, 3H, minor), 0.95 (t, J = 7.2 Hz, 3H, major); °F NMR (376
MHz, CDCls) 6 -38.0 (s, major), -38.2 (s, minor); *3C NMR (100 MHz, CDClIs) & (major) 196.8,
147.9 (q, Jcr = 1.5 H2), 146.2, 139.7, 134.9, 128.9, 128.6, 128.5 (q, Jc-r = 308.5 Hz), 128.3, 127.3,
127.2, 1215 (q, Jcr = 1.8 Hz), 116.3, 37.8 (g, Jcr = 0.7 Hz), 35.9, 30.3, 27.2, 21.9, 13.7;
(minor) 196.7, 146.1, 144.0 (q, Jcr = 1.4 Hz), 139.7, 134.9, 128.9, 128.6, 128.4 (q, Jcr = 308.9
Hz), 128.3, 127.3, 127.2, 125.7 (g, Jcr = 1.8 Hz), 116.3, 36.4, 32.8, 32.6 (q, Jc-r = 0.7 Hz), 30.0,
21.9, 13.7. FT-IR: v (cm™) 2967, 2928, 2216, 1678, 1404, 1076. HRMS [ESI] calcd for
CasH23F3sNOS [M+H]* 418.1447, found 418.1457.
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O SCF;4 0 CN

= =
I 7 T 7L

20 20'

Yellow solid (20: 20° = 3.0:1), m.p. 49-50 °C. 'H NMR (400 MHz, CDCls) 6 8.49 (s, 1H, major/
minor), 8.04-8.01 (m, 1H, major/ minor), 7.98 (d, J = 8.0 Hz, 1H, major/ minor), 7.93-7.87 (m, 2H,
major/ minor), 7.65-7.54 (m, 2H, major/ minor), 3.48 (t, J = 7.2 Hz, 2H, minor), 3.43 (t, J = 7.2
Hz, 2H, major), 3.28 (t, J = 7.2 Hz, 2H, minor), 3.05 (t, J = 7.2 Hz, 2H, major), 2.80 (t, J = 7.6 Hz,
2H, major), 2.60 (t, J = 7.6 Hz, 2H, minor), 1.69-1.55 (m, 2H, major/ minor), 1.45-1.31 (m, 2H,
major/ minor), 0.96 (t, J = 7.2 Hz, 3H, minor), 0.94 (t, J = 7.2 Hz, 3H, major); °F NMR (376
MHz, CDCls) & -38.0 (s, major), -38.2 (s, minor); 3C NMR (100 MHz, CDCls) & (major) 197.2,
148.0 (q, Jcr = 1.4 Hz), 135.8, 133.5, 132.5, 129.8, 129.6, 128.7, 128.6, 128.6 (q, Jcr = 308.6 Hz),
127.8, 126.9, 123.6, 121.5 (q, Jcr = 1.8 Hz), 116.4, 37.9 (q, Jc.r = 0.8 HZ), 36.0, 30.3, 27.3, 21.9,
13.7; (minor) 197.1, 144.1 (q, Jc-r = 1.3 Hz), 135.7, 133.6, 132.5, 129.8, 129.6, 128.7, 128.6,
127.8, 126.9, 125.7 (q, Jcr = 1.5 Hz), 123.6, 116.4, 36.5, 32.8, 32.8 (q, Jc-r = 0.8 Hz), 30.0, 21.9,
13.7. FT-IR: v (cm™) 2967, 2931, 2881, 2210, 1678, 1106. HRMS [ESI] calcd for C21H21FsNOS
[M+H]*392.1290, found 392.1299.

O SCF; O CN
= =
Tk 7 L

2p 2p
Yellow oil (2p: 2p’ = 4.7:1). *H NMR (400 MHz, CDCls) 6 8.64 (d, J = 8.4 Hz, 1H, major/ minor),
8.02 (d, J = 8.0 Hz, 1H, major/ minor), 7.94-7.91 (m, 1H, major/ minor), 7.89 (d, J = 8.4 Hz, 1H,
major/ minor), 7.64-7.59 (m, 1H, major/ minor), 7.58-7.49 (m, 2H, major/ minor), 3.46-3.42 (m,
2H, minor), 3.39 (t, J = 7.2 Hz, 2H, major), 3.29 (t, J = 7.2 Hz, 2H, minor), 3.06 (t, J = 7.2 Hz, 2H,
major), 2.80 (t, J = 7.6 Hz, 2H, major), 2.58 (t, J = 7.6 Hz, 2H, minor), 1.68-1.54 (m, 2H, major/
minor), 1.43-1.32 (m, 2H, major/ minor), 0.95 (t, J = 7.2 Hz, 3H, minor), 0.94 (t, J = 7.2 Hz, 3H,
major); °F NMR (376 MHz, CDCls) & -38.0 (s, major), -38.2 (s, minor); 3C NMR (100 MHz,
CDCls) & (major) 201.0, 148.0 (q, Jcr = 1.4 Hz), 134.7, 134.0, 133.3, 130.0, 128.6 (q, Jc-r = 308.6
Hz), 128.5, 128.2, 128.0, 126.6, 125.6, 124.3, 121.5 (q, Jcr = 1.8 Hz), 116.3, 39.0, 37.9 (q, Jc-r =
0.7 Hz), 30.3, 27.5, 21.9, 13.7; (minor) 201.0, 144.0 (q, Jc.r = 1.4 Hz), 134.8, 134.0, 133.2, 130.1,
128.4,128.2,127.9, 126.6, 125.7, 124.3, 116.3, 39.5, 37.8, 33.0 (q, Jc.r = 0.7 HZ), 30.0, 21.9, 13.7.
FT-IR: v (cm™) 3052, 2961, 2932, 2874, 2215, 1681, 1097. HRMS [ESI] calcd for C21H21FsNOS
[M+H]*392.1290, found 392.1296.

o) SCF, 0 CN
x = X Z
\ S CN \ S SCF3
2q 2q'

Yellow oil (2g: 2g° = 2.5:1). 'H NMR (400 MHz, CDCls) & 7.77-7.73 (m, 1H, major/ minor),
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7.68-7.65 (m, 1H, major/ minor), 7.17-7.13 (m, 1H, major/ minor), 3.30-3.26 (m, 2H, minor),
3.24-3.21 (m, 2H, major), 3.20-3.18 (m, 2H, minor), 2.98 (t, J = 7.6 Hz, 2H, major), 2.77 (t, J =
7.6 Hz, 2H, major), 2.57 (t, J = 7.6 Hz, 2H, minor), 1.66-1.52 (m, 2H, major/ minor), 1.40-1.28 (m,
2H, major/ minor), 0.97-0.91 (m, 3H, major/ minor); *°F NMR (376 MHz, CDCls) & -38.0 (s,
major), -38.2 (s, minor); $3C NMR (100 MHz, CDCls) & (major) 190.1, 148.2 (g, Jc-r = 1.3 Hz),
143.3, 134.2, 132.2, 128.5 (q, Jc-r = 308.5 Hz), 128.2, 121.1 (q, Jc-r = 1.8 Hz), 116.2, 37.8 (d, Jc-r
= 0.9 Hz), 36.4, 30.3, 27.3, 21.9, 13.6; (minor) 190.0, 143.6 (9, Jc-r = 1.4 HZz), 143.3, 134.1, 132.1,
128.4 (q, Jc-r = 308.8 Hz), 128.2, 125.9 (q, Jcr = 1.8 Hz), 116.2, 36.9, 32.8, 32.8 (4, Jc.r = 0.9
Hz), 29.9, 21.9, 13.6. FT-IR: v (cm™) 2961, 2874, 2216, 1665, 1415, 1101. HRMS [ESI] calcd for
C1sH17FsNOS; [M+H]* 348.0698, found 348.0699.

(0] SCF; 0] CN
= =
CN SCF;
2r 2r'

Yellow oil (2r: 2r’> = 5.8:1). *H NMR (400 MHz, CDCls) & 3.00 (t, J = 7.2 Hz, 2H, minor),
2.82-2.71 (m, 6H, major & 2H, minor, overlap), 2.54 (t, J = 7.6 Hz, 2H, minor), 2.40-2.31 (m, 1H,
major/ minor), 1.88-1.74 (m, 4H, major/ minor), 1.71-1.51 (m, 3H, major/ minor), 1.40-1.15 (m,
7H, major/ minor), 0.94 (t, J = 7.6 Hz, 3H, major/ minor); *°F NMR (376 MHz, CDCl3) § -38.1 (s,
major), -38.3 (s, minor); 33C NMR (100 MHz, CDCls) & (major) 211.2, 147.6 (q, Jc-r = 1.4 Hz),
128.5 (q, Jcr = 308.5 Hz), 121.5 (q, Jcr = 1.7 Hz), 116.2, 50.7, 37.8 (q, Jc-r = 1.1 HZ), 37.6, 32.7,
30.3, 28.4, 26.7, 25.7, 25.5, 21.8, 13.6; (minor) 211.0, 144.3 (q, Jc-r = 1.4 Hz), 125.1 (¢, Jcr = 1.7
Hz), 116.3, 50.7, 38.1, 32.6, 32.2 (q, Jcr = 1.1 Hz), 29.9, 28.7, 25.7, 25.6, 21.9, 13.6. FT-IR: v
(cm't) 2931, 2857, 2215, 1710, 1450, 1102. HRMS [ESI] calcd for Ci7H2sFsNOS [M+H]*
348.1603, found 348.1604.

0] SCF4 (0] CN
\)J\/\%\/\/ \)J\/\%\/\/
CN SCF;
2s 2s'

Yellow oil (2s: 25’ = 5.2:1). *H NMR (400 MHz, CDCls) & 3.05-3.00 (m, 2H, minor), 2.84-2.68 (m,
6H, major & 1H, minor, overlap), 2.65-2.51 (m, 3H, minor), 2.50-2.42 (m, 2H, major/ minor),
1.66-1.51 (m, 2H, major/ minor), 1.40-1.29 (m, 2H, major/ minor), 1.07 (t, J = 7.6 Hz, 3H, major/
minor), 0.93 (t, J = 7.6 Hz, 3H, major/ minor); *°®F NMR (376 MHz, CDCls) 6 -38.1 (s, major),
-38.3 (s, minor); *C NMR (100 MHz, CDCls) & (major) 208.5, 147.7 (q, Jcr = 1.4 Hz), 128.5 (q,
Jcr = 308.5 Hz), 121.4 (q, Jcr = 1.8 Hz), 116.2, 39.2, 37.8 (q, Jcr = 0.6 Hz), 36.0, 30.3, 26.7,
21.9, 13.6, 7.7; (minor) 208.3, 144.0 (9, Jc-r = 1.3 Hz), 128.4 (q, Jcr = 308.5 Hz), 125.3 (q, Jcr =
1.6 Hz), 116.3, 39.8, 35.8, 32.7, 32.2 (q, Jc-r = 1.1 Hz), 29.9, 21.9, 13.6, 7.7. FT-IR: v (cm!) 2963,
2937, 2877, 2215, 1718, 1100. HRMS [ESI] calcd for C13H19FsNOS [M+H]*" 294.1134, found
294.1144.
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0 SCF; 0 CN
= =

2t 2t'

Yellow oil (2t: 2t> = 5.4:1). *H NMR (400 MHz, CDCls) & 7.38-7.32 (m, 2H, major/ minor),
7.31-7.28 (m, 1H, major/ minor), 7.23-7.18 (m, 2H, major/ minor), 3.72 (s, 2H, major/ minor),
3.00 (t, J = 7.6 Hz, 2H, minor), 2.80 (t, J = 7.6 Hz, 2H, minor), 2.78-2.70 (m, 6H, major), 2.52 (t,
J =7.6 Hz, 2H, minor), 1.64-1.50 (m, 2H, major/ minor), 1.38-1.29 (m, 2H, major/ minor), 0.93 (t,
J = 7.6 Hz, 3H, major/ minor); **F NMR (376 MHz, CDCls) § -38.1 (s, major), -38.4 (s, minor);
13C NMR (100 MHz, CDCls) & (major) 205.5, 147.8 (g, Jcr = 1.3 Hz), 133.5, 129.3, 128.9, 128.5
(9, Jcr = 308.6 Hz), 127.3, 121.2 (9, Jcr = 1.8 Hz), 116.1, 50.1, 38.9, 37.8 (q, Jc-r = 1.2 Hz), 30.3,
26.7, 21.9, 13.7; (minor) 205.3, 143.6 (q, Jcr = 1.9 Hz), 133.6, 129.4, 128.8, 127.2, 125.6 (q, Jc-r
= 1.8 Hz), 116.2, 50.0, 39.3, 32.7, 32.1 (q, Jcr = 0.9 Hz), 29.9, 21.9, 13.7. FT-IR: v (cm™) 2961,
2933, 2875, 2216, 1717, 1131, 1100. HRMS [ESI] calcd for CigH21FsNOS [M+H]* 356.1290,
found 356.1299.

O SCF; (0] CN
= =
6 6
CN SCF;
2u 2u'

Yellow oil (2u: 2w’ = 3.1:1). 'H NMR (400 MHz, CDClz) & 7.98-7.94 (m, 2H, major/ minor),
7.62-7.56 (m, 1H, major/ minor), 7.48 (t, J = 7.6 Hz, 2H, major/ minor), 3.37-3.32 (m, 2H, minor),
3.29 (t, J=7.2 Hz, 2H, major), 3.24-3.18 (m, 2H, minor), 2.99 (t, J = 7.2 Hz, 2H, major), 2.78 (t, J
= 7.6 Hz, 2H, major), 2.57 (t, J = 7.6 Hz, 2H, minor), 1.70-1.20 (m, 16H, major/ minor), 0.92-0.85
(m, 3H, major/ minor); **F NMR (376 MHz, CDCls) § -38.1 (s, major), -38.2 (s, minor); 13C NMR
(100 MHz, CDCls) 6 (major) 197.2, 148.0 (9, Jc-r = 1.4 Hz), 136.2, 133.5, 128.7, 128.0, 128.5 (q,
Jcr = 308.5 Hz), 121.5 (q, Jc.r = 1.7 Hz), 116.3, 38.1 (9, Jc-r = 0.8 Hz), 35.9, 31.8, 29.5, 29.4,
29.3,29.2,28.7,28.2, 27.1, 22.6, 14.1; (minor) 197.1, 144.0 (g, Jc.r = 1.3 HZ), 136.2, 133.4, 128.7,
128.0, 128.4 (q, Jc.r = 308.8 Hz), 125.7 (q, Jc-r = 1.8 HZ), 116.3, 36.4, 33.0, 32.6, 29.5, 29.4, 29.3,
29.2, 28.7, 27.9, 27.1, 22.6, 14.1. FT-IR: v (cm™) 2926, 2855, 2215, 1687, 1449, 1104. HRMS
[ESI] calcd for Ca3H31FsNOS [M+H]* 426.2073, found 426.2068.

0O SCF; 0 CN

= =
CN SCF,

2v 2v'

Yellow oil (2v: 2v’ = 8.2:1). 'H NMR (400 MHz, CDCls) & (major) 7.99-7.94 (m, 2H), 7.61-7.56
(m, 1H), 7.51-7.45 (m, 2H), 3.33-3.27 (m, 2H), 3.12-3.08 (m, 2H), 1.86-1.79 (m, 2H), 1.75-1.68
(m, 1H), 1.67-1.61 (m, 2H), 1.60-1.48 (m, 2H), 1.43-1.32 (m, 2H), 1.29-1.14 (m, 2H); 1°F NMR
(376 MHz, CDCls) & -37.4 (s, major), -38.3 (s, minor); **C NMR (100 MHz, CDCls) & (major)
197.1, 150.8 (q, Jc-r = 1.0 Hz), 136.2, 133.4, 128.7, 128.6 (q, Jc.r = 308.8 Hz), 128.0, 125.3 (q,
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Jor = 1.1 Hz), 116.2, 41.4, 35.9, 30.5, 27.9 (q, Je.r = 0.7 Hz), 25.6, 25.2; (minor) 197.2, 142.2 (q,
Jor = 1.3 Hz), 136.3, 133.4, 131.4 (q, Jor = 1.7 Hz), 128.7, 128.5 (q, Jor = 308.9 Hz), 128.0,
115.4, 47.8, 36.5, 32.6 (q, Jor = 0.5 Hz), 30.9, 25.5, 25.1. FT-IR: v (cm'l) 2933, 2856, 2215, 1687,
1449. 1091. HRMS [ESI] calcd for CioH21FsNOS [M+H]* 368.1290, found 368.1293.

2w: yellow oil. *"H NMR (400 MHz, CDCls) &

o) SCF o)
P 3 )K 7.98-7.94 (m, 2H), 7.59 (dd, J = 7.6, 7.6 Hz, 1H),

O 7.48 (dd, J = 7.6, 7.6 Hz, 2H), 4.08 (t, J = 6.0 Hz, 2H),

CN 3.30 (t, J = 7.2 Hz, 2H), 2.99 (t, J = 7.2 Hz, 2H), 2.82

(t, J = 7.2 Hz, 2H), 2.04 (s, 3H), 1.78-1.60 (m, 4H): 1°F NMR (376 MHz, CDCl3) & -38.0 (s); 3C
NMR (100 MHz, CDCls) § 197.2, 171.0, 147.1 (q, Jor = 1.4 Hz), 136.1, 133.6, 128.7, 128.5 (g,
Jcr = 308.6 Hz), 128.0, 122.2 (q, Jc.r = 1.8 Hz), 116.2, 63.7, 37.6 (0, Jcr = 0.9 Hz), 35.8, 27.6,
27.2, 24.7, 20.9. FT-IR: v (cm) 2918, 2850, 2248, 2215, 1737, 1686, 1099. HRMS [ESI] calcd
for C19H20FsNOsSNa [M+Na]+ 422.1008, found 422.0993.

0 CN o 2w’z yellow oil. *tH NMR (400 MHz, CDCls)

P o )J\ 7.99-7.95 (m, 2H), 7.62-7.56 (m, 1H), 7.52-7.46 (m,
L 2H), 4.13-4.06 (m, 2H), 3.39-3.33 (m, 2H), 3.22 (t, J
3 = 7.2 Hz, 2H), 2.65-2.59 (m, 2H), 2.06 (s, 3H),

1.73-1.65 (m, 4H); °F NMR (376 MHz, CDCls) & -38.2 (s); *3C NMR (100 MHz, CDCls) 5 197.1,
171.1, 144.7 (q, Jcr = 1.4 Hz), 136.2, 133.5, 128.7, 128.4 (q, Jcr = 309.0 Hz), 128.0, 125.1 (q,
Je-r = 1.7 Hz), 116.1, 63.6, 36.3, 32.7 (q, Jcr = 0.8 Hz), 32.6, 27.7, 24.4, 20.9. FT-IR: v (cm™)
2934, 2870, 2216, 1736, 1686, 1103. HRMS [ESI] calcd for CigH20FsNO3sSNa [M+Na]* 422.1008,
found 422.0996.

(0] SCF; (0] CN
= Cl P~ Cl
CN SCF;
2x 2x'

Yellow oil (2x: 2x* = 3.0:1). *H NMR (400 MHz, CDCl3) & 7.99-7.92 (m, 2H, major/ minor),
7.62-7.56 (m, 1H, major/ minor), 7.51-7.45 (m, 2H, major/ minor), 3.60-3.54 (m, 2H, major/
minor), 3.37 (t, J = 7.2 Hz, 2H, minor), 3.31 (t, J = 7.2 Hz, 2H, major), 3.22 (t, J = 7.2 Hz, 2H,
minor), 3.01 (t, J = 7.2 Hz, 2H, major), 2.96 (t, J = 7.2 Hz, 2H, major), 2.79 (t, J = 7.2 Hz, 2H,
minor), 2.18-2.04 (m, 2H, major/ minor); **F NMR (376 MHz, CDCls) & -38.0 (s, major), -38.1 (s,
minor); 13C NMR (100 MHz, CDCls) & (major) 197.2, 145.8 (q, Jc- = 1.4 Hz), 136.1, 133.6, 128.7,
128.0, 128.4 (9, Jc-r = 308.9 Hz), 123.2 (q, Jc.r = 1.7 HZz), 115.9, 43.3, 35.7, 35.5 (q, Jcr = 0.9
Hz), 30.7, 27.3; (minor) 197.1, 145.6 (q, Jcr = 1.4 HZz), 136.1, 133.5, 128.7, 128.0, 128.3 (q, Jcr
= 309.0 Hz), 123.9 (q, Jc-r = 1.6 Hz), 116.0, 43.2, 36.7, 32.6 (q, Jc-r = 0.7 Hz), 30.3, 30.2. FT-IR:
v (cmt) 2920, 2851, 2244, 1672, 1104. HRMS [ESI] calcd for C16H16CIFsNOS [M+H]* 362.0588,
found 362.0591.

0] SCF3 2y: yellow solid, m.p. 37-38 °C. *H NMR (400 MHz, CDCls)
= CN §7.98-7.93 (m, 2H), 7.63-7.57 (m, 1H), 7.49 (dd, J = 7.6,

CN
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7.6 Hz, 2H), 3.34 (t, J = 7.2 Hz, 2H), 3.02 (t, J = 7.2 Hz, 2H), 2.94 (t, J = 7.2 Hz, 2H), 2.41 (t, J =
7.2 Hz, 2H), 2.11-2.01 (m, 2H); 1°F NMR (376 MHz, CDCls) & -38.0 (s); *C NMR (100 MHz,
CDCls) § 197.3, 144.8 (q, Jor = 1.5 Hz), 136.0, 133.7, 128.8, 128.4 (q, Jcr = 308.9 Hz), 128.0,
124.0 (g, Jc = 1.8 Hz), 1185, 115.8, 36.8 (q, Je.r = 0.9 Hz), 35.5, 27.3, 23.8, 16.3. FT-IR: v (cm?)
2961, 2875, 2248, 2215, 1686, 1457, 1101. HRMS [ESI] calcd for CiHisFsN20S [M+H]*
353.0930, found 353.0937.

2y’: yellow solid, m.p. 37-38 °C. 'H NMR (400 MHz,
CN CDCl3) *H NMR (400 MHz, CDCls) & 7.98-7.94 (m, 2H),

7.63-7.57 (m, 1H), 7.49 (t, J = 7.6 Hz, 2H), 3.39 (t, J = 7.2

Hz, 2H), 3.24 (t, J = 7.2 Hz, 2H), 2.79 (t, J = 7.6 Hz, 2H),
2.46 (t, J = 7.2 Hz, 2H), 2.05-1.95 (m, 2H); 1°F NMR (376 MHz, CDCls) & -38.1 (s); *C NMR
(100 MHz, CDCls) § 197.2, 146.6 (q, Jcr = 1.4 Hz), 136.1, 133.6, 128.8, 128.3 (q, Jc.r = 309.0
Hz), 128.0, 123.2 (q, Jo.r = 1.6 Hz), 118.4, 115.8, 36.0, 32.8 (q, Jc.r = 0.4 Hz), 31.6, 23.6, 16.3.
FT-IR: v (cm) 2971, 2902, 2250, 2216, 1680, 1094. HRMS [ESI] calcd for Ci7H16FsN20S
[M+H]*353.0930, found 353.0936.

SCF,

@)
o

4: yellow oil. *H NMR (400 MHz, CDCls) & 7.98-7.95 (m, 2H),
7.65-7.61 (m, 1H), 7.51 (dd, J = 7.6, 7.6 Hz, 2H), 4.53 (s, 2H), 2.68
(t, J = 7.6 Hz, 2H), 1.76-1.66 (m, 2H), 1.04 (t, J = 7.6 Hz, 3H); °F
NMR (376 MHz, CDCl3) § -38.8 (s); °C NMR (100 MHz, CDCl3) &
193.3, 137.7 (0, Jor = 1.8 Hz), 135.7, 134.0, 129.9 (q, Jo.r = 1.5 Hz), 128.9, 128.8 (g, Jc.r = 3085
Hz), 128.1, 116.2, 47.5, 34.9, 21.3, 13.2. FT-IR: v (cm™) 2966, 2935, 2877, 2219, 1688, 1450,
1104. HRMS [ESI] calcd for C1sH14FsNOSNa [M+Na]* 336.0640, found 336.0649

O  SCF,

O/§
z

6: yellow oil. '"H NMR (400 MHz, CDCls) 6 7.39-7.35 (m,
CN 4H), 7.34-7.31 (m, 1H), 5.37 (d, J = 1.2 Hz, 1H), 5.14 (d, J

= 1.2 Hz, 1H), 2.88-2.81 (m, 4H), 2.73 (t, J = 7.2 Hz, 2H),

2.39 (t, J = 7.2 Hz, 2H), 1.98-1.89 (m, 2H); °*F NMR (376
MHz, CDCls) § -38.0 (s); *C NMR (100 MHz, CDCls) & 145.5, 144.3 (q, Jc.r = 1.6 Hz), 139.4,
128.6, 128.1, 126.0, 124.7 (q, Jcr = 1.6 Hz), 118.4, 116.0, 114.6, 36.8 (q, Jcr = 1.0 Hz), 33.1,
31.9, 24.0, 16.5. FT-IR: v (cm™) 2997, 2260, 2248, 1682, 1448, 1108. HRMS [ESI] calcd for
CigH17F3sN2SNa [M+Na]* 373.0957, found 373.09609.

SCF,

2%\

7: yellow oil. *H NMR (400 MHz, CDCls) & 7.43-7.33 (m,
3H), 7.31-7.27 (m, 2H), 551 (dd, J = 8.0, 6.0 Hz, 1H),
3.14-3.05 (m, 1H), 3.03-2.92 (m, 1H), 2.62-2.52 (m, 1H),
2.45-2.36 (m, 4H), 2.17-2.06 (m, 1H), 1.95-1.86 (m, 2H); *C
NMR (100 MHz, CDCls) § 172.3, 138.9, 128.8, 128.7, 125.5, 120.0, 119.2, 87.0, 80.6, 32.4, 30.9,
25.4, 24.1, 16.4. FT-IR: v (cm™) 2960, 2932, 2874, 2216, 1756, 1505, 1099. HRMS [ESI] calcd
for C16H1sN2ONa [M+Na]* 275.1155, found 275.1165.

CN

@)
Ng
P
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5. 'H, ¥C, and *F NMR spectra

TOMOoO®MEMm®H — =t O = o
TSLIRACLEI T rnl B
M T T T aaanaad b 2
I N N N NN S
Y
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Parameter Value

1 0rigin Brukpr [BioSpin GmbH

2 Solvent cnel

3 Temperature 298.

4 Number of Scans 4

5 Spectrometer Frequency400. 13

6 Nucleus 1

HO CN

V4

1.0
1.0

1.92=
280
3957

40 35 30 25 20

50 45
1 (ppm)

— 139.473
129.094
128.808

ya
—124.769
—120.229
—83.139
77.811

77.000
74.464
12.152
30.774

—21.875

Ay

Parameter Value
1 0rigin Bruker BioSpin Gubl
2 Solvent cnel3
3 Temperature 298.1
4 Number of Scans 500
5 Spectrometer Frequency100. 61
6 Nucleus 13C

HO CN

S
la

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

5 Spectrometer Frequency400. 13

Value
Bruker BioSpin Gmb)
CDC13
298.1
4

4.301

S

2.462

2.385

2.366

2.347
2.330
2311

2.178
2.145
2.128
2.110
2.094
1.441
1.387

l
}

—1.343
0913

J

0.895
0.877

No.

6 Nucleus 1H
HO CH
e
F 1b
ih
|
lj
I
I % % ENE)
- = 3 : =2
T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 6.0 50 45 40 35 30 25 20 15 10 0.0
1 (ppm)
3
a
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
HO N
=
F 1h
T T T T T T T T T T T T T T T T T
-111.0 -111.6 -112.2 -112.8 -113.4 -114.0 -114.6 -115.2 -115.8
f1 (ppm)
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Parameter Value
10rigin Bruker BioSpin Gmbl
2 Solvent CDC13
3 Temperature 298.2
4 Number of Scans 150
5 Spectrometer Frequencyl00. 61
6 Nucleus 13C
HO CN
=
F Tb

115.807
115.590

\

—83.241

77.610
77.000
73.852

A\
\

42.185

30.726
—21.846
— 18238
— 14523
N\ 13.483

210 200 190 180 170 160 150 140 130 120 110 100 90 80
1 (ppm)
2033882 2 IS28I2RBIEEILS zae
TEITT A « T¥TNNm NN —=—=OST Mm@ QR X
ININININE NN 3 daddadedaaan2t 323
N e s DN BN
Parameter Value
1 0rigin Bruker BioSpin Gmbk
2 Solvent CDC13
3 Temperature 298.2 J/ //
4 Number of Scans 4
5 Spectrometer Frequency400. 13
6 Nucleus 1H
HO CH
B
1 '
I
‘ l
25 %
o % I =)
2z 3 2
100 95 90 85 55 50 45 40 25 20 15 10 05 00 -05
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Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent CDC13
3 Temperature 298. 2
4 Number of Scans 20
5 Spectrometer Frequencyl00. 62
6 Nucleus 13C
HO CH
R
Cl e
[
I
I
|
I I
|
I
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10
1 (ppm)
MO o o T o = - E Lo meRXEmone T oo
ggzagegazdzag = 5 5228535920935 252
nunnnnE LTI aag “ N IS == —OYAQn QAR R
L e < i dAacdaddddddN——— OO
e e T N S N
Parameter Value
1 Origin Bruker BipSpin GmbH
2 Solvent CcDhC13
3 Temperature 298. 1 ‘Jr //
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1H
HO CH
m
Br 14
[
|l
Z3 L Lk & L
) xa SR R < <
22 3 z2 3 = -
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -0!
1 (ppm)
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Parameter Value
1 0rigin Bruker BioSpin Gmbl
2 Solvent. cnels
3 Temperature 298.2
4 Number of Scans 32
5 Spectrometer Frequency100. 61
6 Nucleus 13C
HO CM
S
Er 14

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 0o -10

1 (ppm)
% = o E NN TE OO N ToE —min
2 3 2 B 9858435389538 8 =@
5 8 g $ LoRg=EeasSsging 585
~ ~ = ol [ I I o o o B o BN o I BN o I o Bl Bl oo o

t
/

(
Parameter Valu
1 Origin Bruker BioSpin Gubl
2 Solvent cnel3
3 Temperature 298.2
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1H J
HO CHM

T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30

S23



-62.830

Parameter Value
1 Origin Bruker BioSpin GmbH
2 Solvent CDC13
3 Temperature 298. 2
4 Number of Scans 2
5 Spectrometer Frequency376. 50
6 Nucleus 19F
HO CH
Sy
FiC
3 1e
-10 -30 -50 -70 -90 -110 -130 -150 -170 -190 210 -230 -250 270 -290
1 (ppm)

2o LChuwx—tooTon
22 SdEn—=E85=83 2 oo = = SN
2 HEELERERS8 e S 3 S g&3a
@ = s od g T MR <= = LB A
Yo adldddadazz o = d ] S !
o Sgodadaddcss 8 ==< < = a==Z
Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent cnel3
3 Temperature 298.2
4 Number of Scans 32
5 Spectrometer Frequency100. 61
6 Nucleus 13C
HO CM
s
FaC
Te

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10
1 (ppm)
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Parameter Value
10rigin Bruker BioSpin GmbkH
2 Solvent CDC13
3 Temperature 298. 2 J //
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1H
HO CM
B
FzCO 1§
I
|
U & T
] < * <
— ol (=) <t
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
1 (ppm)
o
S
2
w
Parameter Value
1 Origin Bruker BioSpin Gmb}
2 Solvent CDC13
3 Temperature 298. 2
4 Number of Scans 2
5 Spectrometer Frequency376.50
6 Nucleus 19F
HO CN
S
FiCO n
0 -10 -30 -50 -70 -90 -110 -130 -150 -170 -190 -210 -230 -250 270 -290
1 (ppm)
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Parameter Value
1 0rigin Bruker BioSpin Gmbk
2 Solvent CDC13
3 Temperature 298. 3
4 Number of Scans 50
5 Spectrometer Frequencyl00.61
6 Nucleus 13C
HO CH
S
Fi0 1§
I
I
|
I
Il
I
I ]
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10
1 (ppm)
wown = ° i owoEEn —owam 0o
segge g 2 ToC82385% 52939 Ige
ceEee a © MnnIIITI A= S =L an ARe
RN b G3G3SJIGS a2 238
N e N
Parameter Valde
1 0rigin Bruker Bio$pin GmbH
2 Solvent CcDhC13
3 Temperature 298. 2
4 Number of Scans 2
5 Spectrometer Frequency400. 13 j //
6 Nucleus 1
HO CH
p
NC 1y
I
i
|
J ] | {‘
[
T Py FYRE L
=N o So S < S
] 2 22 4 3 &
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 Gmbl
2 Solvent cne13
3 Temperature 298.2
4 Number of Scans 20
5 Spectrometer Frequencyl00. 62
6 Nucleus 13C
HO CHN
i
NC 1y

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

1 (ppm)
aaooo W CMESMNEeRNAL AN E NN DN O
a9g8e 2 S252922220053233502282 A28
$38]R 2 Q5223882 gonyraddo o 2335 988
L N o Naddddddddddddddddad— == S3SS
4\ —— N

Parameter Value
1 0rigin Bruker BioSpin Gmbt
2 Solvent CDC13
3 Temperature 298. 1
4 Number of Scans 1
5 Spectrometer Frequency400. 13 / /

6 Nucleus 1H

HO CN

=S

1.91=%
1.91=

:
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 Origin Bruker BioSpin Gmbt
2 Solvent cncl3
3 Temperature 298. 1
4 Number of Scans 1024
5 Spectrometer Frequency100. 61
6 Nucleus 13¢
HO CH
S
1h

— 139.014
~ 136.549

oo o=
283 o oo = — wwxoww
323 a4 988 S x mIRBI
S 5o 2 23S A = 5 <3 awnin
A3S P o S — e
S ad & EREX g S SszIc
[ [ [ =g

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
1 (ppm)
nogo T Mmoo e NA—YnoowEMNaS ©®o
$¥53ILSSS S FIRAARASTEICR 632
Ll ol el o e e L s [ I I o I I o B o B B B B Bt oo o
R A A R
L
Paraneter Valu
10rigin Bruker Biogpin Gubl f
2 Solvent coets J S/
3 Temperature 298. 1
4 Number of Scans 2
5 Spectrometer Frequencyd00. 13
6 Nucleus i
HO CN
R
1i
]
| |
I
I ! i ‘
/JL | \”‘” i
T T PAIANS gy X
2 > 583 8s 8
<+ =3 S — < <+ o
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 75 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 00 -05

1 (ppm)

S28



3 o o= o
S ) S @ T 29w v o wod YT wn—
Q < =0 oo v % Sw S orEa wrora
ol © A=} ooxre = - o Q& 0\
e} A aaa IS =S8 —o <t
= = === N T+ A A==

I N [ [T B B 17

Parameter Value
1 0rigin Bruker BioSpin Gubt
2 Solvent €DC13
3 Temperature 298.2
4 Number of Scans 10
5 Spectrometer Frequency100. 61
6 Nucleus 13C
HO CN
S
i

R 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 0o -10

1 (ppm)
MmO N BT 2 % ¢ Moo Tmav—mmn Lo
288c-823 258283 2 3 S 85%3IT8mZen 282
2993328228588 s 2 9 D8I 2ISEILT 885
L A N e S V- RV RVCRV- Vo= ~ e i dadddcdcdad—=—=—= S
e [ e s
Parameter Valug
1 Origin Bruker BioSpin Gmbt
2 Solvent CDC13
3 Temperature 298. 2
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1H
HO CN
/©)‘\/\/\/
e
(o] 1

-

2014
2023
0967
3.061
407
3.00%

T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
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5 Spectrometer Frequency100. 61

I T 2 o «
2 T 3 @ 8 o o= - © - g%
% = 4 2 3380 ¥ < 3 Seaq
o = 8 <o < T Qe 4 = = Ll B A
) a8 a8 = o =S " i S =6 %
= &8 3 = [N N by < = SzxIo

Parameter Value

1 0rigin Bruker BioSpin Gubl

2 Solvent cnel3

3 Temperature 298.4

4 Number of Scans 32

6 Nucleus 130
HO CN
S
~
0 1
|
[Tl
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)
NR2EBLETER ] FhO2d888038c22 524
RN R e e TILT NN =TT AR R
L e e e ol <+ L B B B B o B B e B Bl coo
e e N SN N
Parameter Value
1 0rigin Bruker BfoSpin GmbH
2 Solvent €DCl13
3 Temperature 298.2
4 Number of Scans 2 J /
5 Spectrometer Frequency400. 13
6 Nucleus H
HO CN
R
1k
I I
i
ll 1
I
£3% z £
ae S ] S
—_—c =1 ~t
T T T T T T T T T T T T T T T T T T T T T T
10.0 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 40 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -05
1 (ppm)

S30



Tw Awvmooo

hS meod®® T as®e = N o~ Nt o

ME SomsAa =1 = S AT~

X6 AL =S = xS a - 5 ®aans

aen dadaaqa o == I S ==Kt

o2 g2agads [N < AN ==
(NN S Il e

Parameter Value
1 0rigin Bruker BioSpin Gubl
2 Solvent cnel3
3 Temperature 298. 2
4 Number of Scans 20
5 Spectrometer Frequencyl00.61
6 Nucleus 13C
HO N
S
1k

1l

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
1 (ppm)

7.614
7611
7.596
7.591
7.270
7.261
7.257
7.252
7.248
7.234
7.230
7214
7.196
7.194
7.193
4.088
2.525
2,500
2.460
2.435
2.406
92205
1L 3366
2177
\2.154
2,130
) 1454
1.404
T L%
0.932
0.914
0.896

ya
\

Parameter Value
1 Origin Bruker BioSpin Gmbl
2 Solvent cncls
3 Temperature 298.2
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1
HO CN
i
11

0.97=
b
1.039

1.7
1.7

T
100 95 90 85 80 75 70 65 6.0 55 40 35 30 25 20

o 420
3.00=

50 45 10 05 0.0
1 (ppm)
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136.283
134.958
— 132.656
— 125.498
—120.110
—83.126
21.868
14.489
13.520

—39.139
—30.770

VA

Z2-20.650
—18.287

A
<

Parameter Value
1 0rigin Bruker BioSpin Gmbl
2 Solvent D13
3 Temperature 298.2
4 Number of Scans 26
5 Spectrometer Frequencyl00. 61
6 Nucleus 13€

HO N
i
11

L il il

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 0o -10

1 (ppm)
C oM Mmoo 9o T Qo oo CmoaE AN A ma e ©mo
S8 9882322385 S22%E 2LU2ULIRZAENESE 828
EEEEE annnnnnqy © »nnwnn LIV B B DB ] QX
e N L T o o o o o o o o <+ < < F < dadaddadacdacec——— Sc o

Parameter Value
1 0rigin Bruker, BioSpin GmbH
2 Solvent cncm/ } / /
3 Temperature 298.2
4 Number of Scans 2

5 Spectrometer Frequency400. 13
6 Nucleus 1H

HO CH

e
ol

093] ——————

0.92=
0.92
1.904

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -0
1 (ppm)
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Parameter Value
10rigin Bruker BioSpin GmbH
2 Solvent cnel3
3 Temperature 298.2
4 Number of Scans 24
5 Spectrometer Frequencyl00. 61
6 Nucleus 13C

HO CN
S
Cl
im

L1

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 0o -10

1 (ppm)
P Y P . Y TOMmwovTmowOa wnno
23822838 Isees = I ILoeS8TRSRSR 952
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o
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|
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Parameter Valhe,
1 0rigin Bruker BidSiin Gmbl
2 Solvent D13 f J //
3 Temperature 298.2

4 Number of Scans 2
5 Spectrometer Frequency400. 13

6 Nucleus 1
HO CH
m
Fh 1n

095 ———

: : :
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20
1 (ppm)
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Parameter Value
1 0rigin Bruker BioSpin Gmbl
2 Solvent cnel3
3 Temperature 298.2
4 Number of Scans 10
5 Spectrometer Frequencyl00.61
6 Nucleus 13C
HO ©N
S
Fh 1n

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 o -10

1 (ppm)
e e n o < 6 NMOEWBENDEoEaT oo
288 23 3 S 2252RRAGRR=5ST K28
S22 2 v g = N TN N—=—= =T AOQn ARR
e e 2 g 3 4 ddddddaaaasln 222
~N e N S N
Parameter Value

1 0rigin Bruker BioSpin Gmbl

2 Solvent CDCL3

3 Temperature 98] 1

4 Number of Scans L / / //

5 Spectrometer Frequency400. 13

6 Nucleus 1H

HO CH

1o

0.9
1.8
7

0.90=
2759
W
H

T
100 95 90 85 80 75 70 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 Gnbll
2 Solvent cnels
3 Temperature 298.1
4 Number of Scans 20
5 Spectrometer Frequency100. 61
6 Nucleus 13C
HO CN
TS
1o

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 0o -10

1 (ppm)
N gT® a0 e MR REY meamne oo
S8 328 98¢ 5 noS2Ee 2835388 359
25 889 X978 = SALIRRL TSRS E 352
I S S S S ~ dadaddaa dadad—= -~ = SSS
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Parameter Valu,

1 0rigin Brukef Bio$pin Gmb}

2 Solvent CDC13|

3 Temperature f 298, 2 / j /

2

4 Number of Scans
5 Spectrometer Frequency400. 13
6 Nucleus I

HOCN
S

Z

5 80 75 70 65 60 55 50 45 40 35 30 25 20
1 (ppm)

® 4 0951

T
100 95 9.0 10 05 00 -05
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Parameter Value
10rigin Bruker BioSpin Gmbl
2 Solvent CcDC13
3 Temperature 298.3
4 Number of Scans 6
5 Spectrometer Frequency100.61
6 Nucleus 13C
HO oN
s
Tp
I I
o | | ‘\
I
“ | | “ '

: : : : : : : : : : : : : : : : : :
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10
1 (ppm)

YoNaoNane ~onn . MmN meNEa TR AT e 0o o
TENIEHNITS Sger g CHEREIR2TSAIID S5
2233858333 58819 < GRERIZAZSIFIIRS 988
L e e e e e e L S e -] ~ daddddddddSE —~—— SSo

|
|
)

Parameter Value
1 0rigin Bruker Bjo$pin|Gubl
2 Solvent cpels
3 Temperature 298.2

4 Number of s 4
5 Spectrometer Frequency400.13
6 Nucleus 1H
HO CN
= X
S
Yog
1q
1N
L T
S < 2
—_ - <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 25 2.0 1.5 1.0 0.5 00 -05
f1 (ppm)
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Parameter Value
1 0rigin Bruker BioSpin Gmbk
2 Solvent CDC13
3 Temperature 298.2
4 Number of Scans 43
5 Spectrometer Frequencyl00. 61
6 Nucleus 13C
I | [
I
o L | .
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10
1 (ppm)
= < nomES 6 NBALeT mno
& = fREIT T RRERdS 882
~ o dadaa a6 =~ =~~~ S 3
e N R N N A
Parameter Value
10rigin Bruker BioSpin GmbH
2 Solvent CDC13
3 Temperature 298.1 J //
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1H
HGO CH
e
1r
&
)
=3
00 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0
1 (ppm)
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IS = 28% 2 S @megscye
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Parameter Value
1 0rigin Bruker BioSpin Gmbl
2 Solvent cne13
3 Temperature 298.2
4 Number of Scans 12
5 Spectrometer Frequency100.61
6 Nucleus 13C
HO CN
e
1r

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10
1 (ppm)

= < Mmoo T e 20 ®O SQ=—m
e} % ZQCuZo i FIo = Edxs
N o MY I~ o TN SRR
= o docddaaa —= == 333
Parameter Value
1 0rigin Bruker BioSpin Gmbf

2 Solvent cpel13
3 Temperature 298.2
4 Number of Scans 2

5 Spectrometer Frequency400. 13
6 Nucleus ]

HO CH

Vi

093] ——

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20
1 (ppm)

5 10 05 00 -05
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120.467
—83.219

—37.711
—33.670
~30.715
—21.828
— 18218
—13.454
—8.089

Parameter Value
10rigin Bruker BioSpin Gmbl
2 Solvent CDC13
3 Temperature 298. 4
4 Number of Scans 23
5 Spectrometer Frequencyl00.61
6 Nucleus 13C

HO CN

=
15

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10
1 (ppm)

e o o o C ambanr cemac oo
ScorNgayaTaTg S ogrsEon FLPO zow
S88EE8nYa2227 T ZETECL IEeTE 228
[ e e L T S S S S S S e A e en et el aNo———— SSs

N A e N

|

Parameter Valpe
1 0rigin Bruker BigSpin Gmbt j

2 Solvent D13
3 Temperature 298.2
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus H
HO CN
i
1t

S39



- o

2m8y 2 © @ n o A= me
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Parameter Value
1 0rigin Bruker BioSpin Gmbt
2 Solvent cnel3
3 Temperature 298. 1
4 Number of Scans 24
5 Spectrometer Frequencyl00.61
6 Nucleus 13C

HO ©N

S
1t

L _

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)

RO MB M NN N D@ ® T o ~ N
coggaganaggeegely 5 2 98ICRLI8PIAY =38
N nTTTYTnmomananaadq - = TN = = = O X0
PUPUUUNINININININSMIGNUNUNEREN N, g J NNl AdaamSld 238
ARSNGB

= s N SN SN

Parameter Value

1 0rigin Bruker BioSpin Gmbt

2 Solvent cnels

3 Temperature 298. 1 / //
4 Number of Scans 2 J S/

5 Spectrometer Frequency400. 13
6 Nucleus i

HO CH
e
1u

1.93=
2971
0.981
1.00
1.023
4.01-

:
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30
1 (ppm)

N
«»

20 15 1.0 05 00
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Parameter Value
1 Origin Bruker BioSpin GmbH
2 Solvent cnels
3 Temperature 298.2
4 Number of Scans 7
5 Spectrometer Frequencyl00. 61
6 Nucleus 13C
HO CH
Sy
s
Tu

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 o -10

1 (ppm)
P R R e o © EENLATOSMm MTEAONNOMAMTOT =«
e R b i 2 E SRS 28SRE 2IT2242822FILE AL
YT TTIannaaaanad ] W dd—-—& gounuuIITIaaagaaac
R <+ PN PN RN PRIPR [P Dl et L I SRR DL B 2
T S S S I T R ) e R e
Parameter Valu
1 0rigin Bruker BioSpin GmbF
2 Solvent CDC13
3 Temperature 298. 1
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1H
HO CN
T
\
Tv

1.92=
2,999
0.94=

:
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 CDC13
3 Temperature 298. 2
4 Number of Scans 14
5 Spectrometer Frequencyl00.61
6 Nucleus 13C
HO CH
S
1v

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 o -10

1 (ppm)
SNl —al St~ — oo T o
enlee®8sS33INas 2238
nIETEETIa0anq °2Se
PNINININININ N NN IS5

N
|

Parameter Vdlue
1 0rigin Bruker| BioSpin GmbH
2 Solvent CbC13
3 Temperature 298. 1
4 Number of Scans 4
5 Spectrometer Frequency400. 13
6 Nucleus H
NC OH
G o
=
Ok

AR <
o« < %
- —c

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20

S42
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Parameter Value
1 0rigin Bruker BioSpin Gmbt
2 Solvent cne13
3 Temperature 298.2
4 Number of Scans 50
5 Spectrometer Frequencyl00. 61
6 Nucleus 13C
WC OH
- O
TR
o
1w
|
. r ! | i A‘ Pl
! |
| . j ‘ L . )
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
CTO IO~ NN = © 0o ToamAn —no Y
Sasmd=acnns oo a3 SoEYS oS
MR YT Tananq Qe n FTood——= R ex
N N A N A en e e en I RN RN RN RN RN g -
e ~ N
Parameter Valu
1 Origin Bruker BipSpin Gubl
2 Solvent cnels
3 Temperature 298.2
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus H
HO CN
= cl
1x
|
[
|
]
|
&% $ % LT T
& & & SS= S
=« s = A w
T T T T T T
10.0 95 9.0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -0
1 (ppm)
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Parameter Value
1 0rigin Bruker BioSpin Gmbk
2 Solvent CDC13
3 Temperature 298.2
4 Number of Scans 15
5 Spectrometer Frequencyl00. 62
6 Nucleus 13C
HO CH
R cl
1%
I
Il
I
I
| I
l | H‘
| 1L
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 O -10
1 (ppm)
B o=t w - nwoocAan Mmoo
LEEOSETS23 2534 S 8ES2CRTRZIER
nm T I aanaa eece A FA B Dl BB B
RORCRIRIRIRGRCROROR. ST v IXEERARA RPN PY PR PN
el 2 e NN
Parameter Value
1 0rigin Bruker BioSpin |Gmbk
2 Solvent CDC13
3 Temperature 298.2 /
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1H
HO CM
i CH
1y
I
J L I}
AL S S SN
N = ] <
— =] —— e — (]
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
f1 (ppm)
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Parameter Value
1 0rigin Bruker BioSpin Gmbt
2 Solvent CnCl13
3 Temperature 298.1
4 Number of Scans 21
5 Spectrometer Frequencyl00.61
6 Nucleus 13C
HO CM
S
- CH
1y

: : : : : : : : : : : :
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
1 (ppm)

—o T = a nm o woY SNTE AT
IRIST @ 2eEd B=xd §aTIDD
nn e < FLeE === R T SR
PO P dada dad —222333

Vi
2
"
k¥
2
AV
L
AN
L
X

2 Solvent 13
3 Temperature 298.1
4 Number of Scans 1

5 Spectrometer Frequency400. 13
6 Nucleus 1

[ {
Parameter Value
1 0rigin Brfiker BioSpin Gnbt
c

NC OH

: : : : : : : : : : : : : : : :
100 95 90 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20
1 (ppm)

0867 )-

1.99

1989
- | 2g =
2 7 3002

5 05 0.0
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— 138.149
129.211
128.628

— 124.869

— 120.080
86.452

— 77.000
72.952
72.430
35.534

AN

_~21.916
™-20.552
—13.325

va

Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent onels
3 Temperature 298.3
4 Number of Scans 12
5 Spectrometer Frequencyl00. 61
6 Nucleus 13
NC OH
=
3

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 MO T ORI T = - moInTEA  On— munw
BR2I8223800%T = 822388 2%x 22k
nnin T ITIqaaad @ —==SSS wmIn aR%
R O “ Aadddd ——=2 333
[
Parameter Valfe
1 Origin Bruker HidSpin Gb
2 Solvent cnel3 J //
3 Temperature 298.1
4 Nunber of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1
HO CM
=
g
I
‘ JL
I
Ay &
&S N
—n <

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20
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Parameter Value
1 Origin Bruker BioSpin GmbH
2 Solvent CDC13
3 Temperature 298.2
4 Number of Scans 17
5 Spectrometer Frequencyl00.61
6 Nucleus 13C
HO CM
=
5

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

e~ = MUNOPONRN =M B NO— == DML —=OA=D R
e~ 8 o CTASST- A= © ©S®0e VW — 0w o —
AR in T AmmAANNA—= & R8N NnFamm RSN R %
NS A mnnnn A NN —— S SSS3SSS

|

Parameter Value
1 Origin ruker BjoSpin Gmbl
2 Solvent DC13
3 Temperature 98. 2
4 Number of Scans / / /
5 Spectrometer Frequency100. 13.
6 Nucleus 10
o SCFs 0] CN
= o
+
CM SCFs
28 2a'

IS 2% T T2 I
e =og cSg 2 S5 S = g
a Za Sad das @ o=
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 1.5 10 05 00 -0!

1 (ppm)
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-38.046
38.224

<

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

5 Spectrometer Frequency376. 44

Value
Bruker BioSpin Gmbf
CDC13
298.2
4

238,046

L.38.224

3.02{;4

A
<

6 Nucleus 19F
-37.7 -37.9 -38.1 -38.3 -38.5
0 SCFa o} CN 1 (ppm)
P -
+

CH SCFz

2a 2a’
a2
=S
0 -10 -30 -50 -70 -90 -110 -130 -150 -170 -190 210 -230 -250 -270 -290
1 (ppm)
- came wunxta o
3= 238 22459 4 g 2933825888 2 3
AN SR Fd RO =~ O S XRIQAE NN QR &K o
22 Tr 3w dadada = S srgddddegds 5 9
v NSNS e U I
Parameter Value
1 0rigin Bruker BioSpin Gmbk
2 Solvent €DC13
3 Temperature 298.1
4 Number of Scans 1024
5 Spectrometer Frequency100.61
6 Nucleus 13C
Q SCFa a] CH
o =
+
CH SCFs
Za 2a’
I
I
I
| |
1 ! ‘ W]
I
\ | A. i ‘ . l
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
1 (ppm)
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HMBC

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

Value (£2, f1)
Bruker BioSpin Gnb
cnel3
2908.2
8

5 Spectrometer Frequency (400. 13, 100.61)

6 Nucleus (1H, 13C)
o SCFy o CN
e P
+
CN SCF5
2a 2a’
T
L]

L]

ll ] 'I W ¥ “

100

1 (ppm)

r110
F120
130
r140
150
r160
170
180
190
200

=210

Parameter
1 0rigin
2 Solvent
3 Temperature

4 Number of Scans

6 Nucleus

5 Spectrometer Frequency400. 13

Value
ruker BioSpirf GmbH
>DC13
298. 6
2

1H

e tne etmetoon—gm
ThIog $IRSIzoganc
ZR3CE EAESZEREzAT
S en e B R R R —_—_—_—_—_ oSS S S S
R N

3.0 25 2.0 1.5 1.0 0.5 0.0

2.631

100 95 9.0 85

: :
55 50 45 40
1 (ppm)
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gls a5
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-37.9 -38.1 -38.3 1041 1043  -1045  -104.7
1 (ppm) 1 (ppm)
Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent CDC13,
3 Temperature 298.6
4 Number of Scans 1
5 Spectrometer Frequency376. 50
6 Nucleus 19F
] SCF3 o] CH
P =
t
. CN ‘ SCFs
2h 2h!
L.
a2 3
S 3 o]
= 23
-10 -30 -50 -70 -9 -0  -130  -150 170  -190  -210 230 250  -270  -290
1 (ppm)
o a¥ae mamns menex Somena
g AT2E RESLT SBNSR AREssl s = —czmmmeg ¥ 2
2% qS2¢ H54% 33848 358381 g 5 55T328%8 ¢ 3
v 0o f f BXL e SO == OO < < NN R 2
22 gege EIIIE oodoa ZcoZcoZc IS nosddddgan & <
o

<
A
AN
L
\
/
L
}

Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent CDCl13
3 Temperature 298.1
4 Number of Scans 1024
5 Spectrometer Frequencyl00.61
6 Nucleus 13C
o] SCFs u] CN
= 2
+
CM SCF;
F 3
oh '

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0O -10
1 (ppm)

S50
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Parameter Valjie
1 0rigin Briker BidSpin GmbH
2 Solvent CDL13
3 Temperature 298. 2 // /
4 Number of Scans 4
5 Spectrometer Frequency400. 13
6 Nucleus 1H
o] SCFg o] CN
s J@M%W
.
SCF
ol CN cl 3
e 2c!

22 212 US4
gee S 25 L]
Sdd da S FSEER NI
T T T T T T T T T T T T T T T T T T T T T T
00 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 45 40 3.5 3.0 25 2.0 1.5 1.0 0.5 00 -0
1 (ppm)
33
g8 <+ >
z& g 51
¥ kS
I
Parameter Value |
1 Origin Bruker BioSpin Gmbl
2 Solvent cDpCl13 |
3 Temperature 298.2 0
4 Number of Scans 1 e~
5 Spectrometer Frequency376. 44 o\; g
6 Nucleus 197 r — T = T T
-379 -380 -381 -382 -383 -384
1 (ppm)
[u] SCFs [u] CN
= P
* SCF
ol CH cl 3
2c 2c!
g2
]
]
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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195.966
195.899

<

148.051
148.036
—143.725
— 139.898
— 134.506

L

Parameter Value

1 Origin Bruker BioSpin Gubt
2 Solvent CDC13

3 Temperature 298. 1

4 Number of Scans 1024

5 Spectrometer Frequencyl00. 62

6 Nucleus 13C
o] SCFa 8]

_~126.833

_~123.852
—121.198

116.266
116.223

\

2 P
* SCF.
ol CN cl ]

“l}l

77.000

37.843

ﬁ

36.336
35.883
32.763
32.458
32.449
30.300
29.936
—27.003
—21.870

—13.634

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

4 Number of Scans

5 Spectrometer Frequency400. 13

—o wo =
nS 838¢
Bx 828§
[N
N

Parameter Value

1 0rigin Bfuker BioSpin Gnbi

2 Solvent cpcis

3 Temperature 298.2

1 (ppm)
9o mmn e =
coRg2rEes-g
Smd88583]5¢2
A e en e onoen e en e oenen

;

3.176
—2.953

—

6 Nucleus 1H
0 SGFs o £
o e
+
. N o SCFs
2d 20"
gL LT L
838 838
SIS 338
\ \ \ \ \ \ \ \ \ \ \ \ \ , , \ \ \ \ \
10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 50 45 40 3.5 3.0 25 2.0 15 1.0 0.5 0.0

1 (ppm)
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-38.008
38.193

z s
V = =
I
Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent cnel3 ?; g
3 Temperature 298.2 : o = :
4 Number of Scans 4
5 Spectrometer Frequency376. 44 -37.6 f1_?F’sb?n) -38.4
6 Nucleus 19F
o] SCFs o CN
e e
+
Br CN B SCFs
2d 2d!
£
xS
it
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)
~ o o ot — oA~ 1o
] S8 B BIEIXZ= 83 g gIgLInoeg o 2
ERE B i B S S XmREITTQRS X @
22 I3 B 88488 =5 S ceddddgas & o
% ~N =SS P e I
Parameter Value
1 0rigin Bruker BioSpin Gmbt
2 Solvent cnel3
3 Temperature 298.2
4 Number of Scans 1024
5 Spectrometer Frequencyl00. 61
6 Nucleus 13C
Q SCFs o CN
- e
+
Br CHN B SCFs
2d 2d!
[
| | I
||}
L L ‘ N
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
1 (ppm)
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0w oo =
28 88 ©
58 28 §
PR
~ I
Parameter Value
1 0rigin Briker BioSpin Gnb
2 Solvent onf13
3 Temperature 298, 1
4 Number of Scans 2
5 Spectrometer Frequencyd00. 13
6 Nucleus 1

SCFs

@
2
E
a
I

o] Q CH
Py e
+
Fac CHN Fac S'CFg
Ze Za

N M 0® A s 0® s oo
- <t 0t — O Wit oncn o—
R R R RN
_____ SsSsse

P LTI P O
e © S I % & =
4 & 2383 23 38 9
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 15 10 05 00 -0
1 (ppm)
=8 R
S a Qo ~ © ® o
EE g = 8 g5
v v j % ks
e yyl
I
I I
1 A
L Yy PR
< < < <
a = Z 3
-37.8 -37.9 -380 -381 -382 -383 -63.15 -63.25 -63.35
1 (ppm) 1 (ppm)
Parameter Value
10rigin Bruker BioSpin Gmb
2 Solvent CDC13
3 Temperature 298. 2
4 Number of Scans 1
5 Spectrometer Frequency376. 44
6 Nucleus 19F
(] SCF3 Q CHN
e P
Iij)K/&Y*wf\/* lij/k/ﬂT*wf\/
FaC CN Fat SCFRs
28 2e’
s £
Q< i
pe z23
0 -10 -30 -50 -70 -90 -110 -130 -150 -170 -190 210 -250 -270 -290
1 (ppm)
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22 I3 I oomdadg = hhes &8 s ¢

v NN N fe——— =l 71 | I
Parameter Value

1 0rigin Bruker BioSpin Gubl a

2 Solvent cnel3 o

3 Temperature 298, 1

4 Number of Scans 1024 Fal CN Fal SCFs

5 Spectrometer Frequency100. 62 e 2e'

6 Nucleus 13C

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 o -10

1 (ppm)
Txmowe mmo TINO MmN TIN® N AR O e mEO = man TS
TEL288 28 ILETNNILE 2 IRRTY SED S229Ins
288388 =38 TESARLEATE R ER8 208 28583885
6 06 06 96 o6 I~ I~ I~ 0~ B I Il i I I S I IS S S e —_——— oS oSS
—_—a N el 1 =5 | N
Paramete: Value
1 0rigin Bruk¢r BioSpin GmblH
2 Solvent CnCl
3 Temperature 298.
4 Number of Scan 2
5 Spectrometer Frequency400.13 /
6 Nucleus 1H
0 SCFs o} CH
o o
+
CH 5L
FaC0 FiCO #
2
I
|
o o i
T T T T T T T T T T T T
95 90 85 80 75 7.0 65 5.5 . 45 2.0 1.5
1 (ppm)
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-38.059
-38.243
-57.664

Py @
3 3
v f z
e
Parameter Value !
1 0rigin Bruker BioSpin Gmbl
2 Solvent [SES
3 Temperature 298. 1 — =
4 Number of Scans 4 S S
5 Spectrometer Frequency376. 44 T T T T T
6 Nucleus 19F -37.9 -38.0 -38.1 -38.2 -38.3
1 (ppm)
o] SCFs o] CN
= =
+
FaCO e F5CO 5Ch
2t o'
£
22
Pt
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)
g3 = mMooe®womeo =~ o
g 0 g SRRIRTRIE & &
FPY = IR R s == A=A )
22 = RReaassds & ¢
% s B I
Parameter Value
o e o) SCFs 0 CN
1 0rigin Bruker BioSpin Gubl
2 Solvent cnels / . W
3 Temperature 208, 1 CM SCF,
4 Number of Scans 1024 FaC0O FsCO , 2
5 Spectrometer Frequencyl00. 61 2t ef
6 Nucleus 13
|
I
| | | ‘ i
| I
| ' L I 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
1 (ppm)
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aw oo =
2% 82 ©
88 88§
Bw == =
~N - I
Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent cnei3
3 Temperature 298, 1
4 Number of Scafis 1
5 Spectrometer freqyency400. 13
6 Nucleus It

SCFs

—2974

o} a CH
= o
* SCF;
CN 3
NG 29 NC 29"

zz Z
S o 2 S
IS S &
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 00 -05
1 (ppm)
§ < o "
v i
Parameter Value
1 0rigin Bruker BioSpin Gmbi
2 Solvent CDC13
3 Temperature 298.2
4 Number of Scans 4 &
5 Spectrometer Frequency376. 44 S g
6 Nucleus 197 T
-37.7 -38.0 -38.3
1 (ppm)
o] SCFs [s] CN
= =
N SCF
CN 3
NC 29 NC 2"
<
=3
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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23 28 &% S = —wmom @ ¢ o
Xk a2 383 8 x280 882 3
A ©$o o R o S rred @ x ¢
ERS 22 328 = SRS S8 = o
22 I¥xad IS hhes 888 Z
% ~ e N B I
Parameter Value

1 0rigin Bruker BioSpin Gmbl o] SCFa o CM

2 Solvent onels o v

3 Temperature 298.2 +

4 Nunber of Scans 1024 NE CN Ne L SCFs

5 Spectrometer Frequency100.61 2g 2g

6 Nucleus 13¢

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

1 (ppm)
o0 o0 o= CE—E oM TN NANOOTNOE I O F Dm0
% 23z SOCSSERERIZE 28288 sn E¥LYaas
% %0 aaq mmmaadaddgT S AnnnnIeE N AQARRR R
IS AN B R R R R R R RIS NP P P icind uk Gt gt e e 11
Parameter Value
1 0rigin Brukefr BioSpin Gmbl
2 Solvent CDCl13
3 Temperature 298. 1
4 Number of Scans 4 // /
5 Spectrometer Fredquency400. 13
6 Nucleus m
[u] SCFs [u] CM
o o
+
10 SCF;
oh Zh'

100 95 90 85 80 75 70 65 60 55

S58



-38.070
38.253

%
Parameter Value
1 0rigin Bruker BioSpin Gmbl{
2 Solvent D13 = S
3 Temperature 298.2 ——T — T
4 Number of Scans 1 -37.6 -38.0 -38.4
5 Spectrometer Frequency376.50 1 (ppm)
6 Nucleus 19F
aQ SCF3 aQ CHN
- -
+
CM SCFg
2h Zh !
T T T T T T T T T T T T T T T T
-10 -30 -70 -90 -110 -130 -150 -170 -190 -210 -230 -250 -270 -290
f1 (ppm)
—o —cuasgCnnoa ©
S g xoCYmmeldlY S s - —~—vwowvwoa ¥
e EEI8ELERE 7 g = EE8BR883 3T o
R P e - Y T S 2 anmeedaq ®9 g
& & STITIRESSAS = N C Cuddadsar == o
22 IIIIIaddad = h eaEaaRas a8 ¢
v e e N e\
Parameter Value
1 0rigin Bruker BioSpin Gubl o] SCFs 0 CN
2 Solvent D13 = -
3 Temperature 298. 2 4
4 Number of Scans 1024 CH S5CFs
5 Spectrometer Frequencyl00. 62 2h "
6 Nucleus 13C

‘ nm”

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10
1 (ppm)
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23 S8 < $48%52855383 2 ERgnC
a® B a aoedadag= & RSN
OGN PUNLNERI D 0 0.5 JE I 23322
NN T——l | e
Parameter Value
1 Origin Bruker BioSpin Gmbl
2 Solvent coels
3 Temperature 298.2
4 Nunber of Scansz f / / / /
5 Spectrometer Fréquency00. 13 Ar s
6 Nucleus 1
Q SCFa Q CH
= =
+
CN SCFy
2i 2i'
I}
i 1
|
|
1 |
T‘ s —sooor Ty T
408 g8 =83 & 8= 8
o (] SN Ao o= <+
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 00 -05
1 (ppm)
< <t
g%
v
Parameter Value
1 Origin Bruker BioSpin Gnbl
2 Solvent CDC13
3 Temperature 298.2
4 Number of Scans 2
5 Spectrometer Frequency376. 44
6 Nucleus 19F J_Ho E
T T T © T = T
-37.4 -37.8 -38.2 -38.6
1 (ppm)
SCF3 0 CH
T
.
CN SCFy
2 zi"
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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o — % — O30 —
= NS —owvmEs o —=moan o I3 —— T O~O = 3
% = = WBR——R®B oINS o S FTACHASATF S © 3
=B P o i R R R R =] < Comeeceaad x il
=N Wi IS FTINA AN — = Bwradod—=oos = )
=2 242 2RI E2XZ]J==2R22S =2 ~ B R R R R R R R SRR -

|
|

Parameter Value
1 Origin Bruker BioSpin Gmbi 0 SCFy O CH
2 Solvent onels = o
3 Temperature 298.1 +
4 Number of Scans 1024 CN 'SCFG
5 Spectrometer Frequencyl00. 61 2i 2i
6 Nucleus 13

|
b

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~ - = o MO WY —me ST AN = DWAO —
B S LA = CAF Ywmonin Foxinh SDF YA
X a5 % QA= aEmnnn 28nn A9
== = ©3 pe e daAaAN S C s s s s
N (" I S TS N
Parameter Value
1 0rigin Bruker BioSpin Gmbl
2 Solvent CDCl13
3 Temperature 298.2
4 Number of Scans 2
5 Spectrometer |Frequency400. 13 // /
6 Nucleus 1H
8] SCF3 a CH
‘ IS0 e
+
CHN SCF:
~a ~a Rk
2 2

2014
0.631

T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 25 20 15 10 05 00 -05
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-38.074
38.256

<

— 38074

L 38256

Paraneter Value
1 Origin Bruker BioSpin Gnbi|
2 Solvent cnels T T
3 Temperature 298. 1 o s
4 Number of Scans 4 T LI S B S B
5 Spectrometer Frequenc - -3
6 Nucleus f1 (ppm)
8] SCFa a] CN
= W
+
~ CN -~ SCFs
o 0
2 g’
a8
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)
o n o = Cmooy Sowvwem— awo
82 23 ShgEE 8823z 232 = @ % moomw n @
23 =R 223 8353 Iux g g g =ag89g8 ¢ ¢
P o CEETYS S e S I8 nraod % 2
R €8 IZIS® oddS ZZZ S g 5 oadeas s o
v % ~N =S\ & I === I
Parameter Value o SCFs 0 CH
1 0rigin Bruker BioSpin Gmbl e . o
2 Solvent conels - oN - SCFs
3 Temperature 208. 1 0 2 o ot
4 Number of Scans 1024 1 j
5 Spectrometer Frequencyl00. 61
6 Nucleus 13¢
I
I
|
|
I
1
A ‘ | J
| LA
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

1 (ppm)
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S SBr-nmo Fa—Somn—3S% 0 Sw o=
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Parameter Value
1 0rigin Bryker BioSpin GmbH
2 Solvent CD¢13
3 Temperature 298.2
4 Number of Scans 2
5 Spectrometer Frequency400. 13 // /
6 Nucleus 1t
] SCFs 6] CM
e P
CN SCFz
2k k!

I T gL IT AT L S
q S 8% 83 84 S &
PRI S=3 dd Se o «
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 00 -0
1 (ppm)
o <
£33
] & +
R ] 3
V 3 %
T I
|
Parameter Value A
10rigin Bruker BioSpin GmbH
2 Solvent cDe13 :E g
3 Temperature 298.2 . . . L2} . . - . .
4 Number of Scans 2
5 Spectrometer Frequency376. 50 -37.7 _3ff13-(()ppm) -38.3
6 Nucleus 19F
o SCFs o] CN
= P
CM SCFz
2k 2"
T T T T T T T T T T T T T T T T T
0 -10 -50 -70 -90 -110 -130 -150 -170 -190 -210 -230 -250 -270 -290
1 (ppm)
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+ < CaT ® E—omo o
= $e 2 383 8 o %0 w0 Sca ow o
S e T8E G A8d2% g g R S8 28 2
= CE T ® LSwm— & S RIT At e Q= ®a g
& & S53 % 8845 = = 8w ol o R e
e TXX o gdda o = feaad A& aa =
% ~NoEb SN T

Parameter Value 0 SCFe 0 CM
1 Origin Bruker BioSpin Gmbl e =
2 Solvent cncl3 eN SCFs
3 Temperature 298.2
4 Number of Scans 1024 2k 2k!
5 Spectrometer Frequencyl00. 61
6 Nucleus 13¢
|
|
Al
|
|
] . l )
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
1 (ppm)
T E s VoMV EQW®E O TVOE® MAN®E O —m
SR 2252322 D BrLTa=dRE T ILEH wda=E 54
2e w¥aaadaagdd Addacda=m == AaEQnne naan RS
N I N S MR AR AN NN —— = 5SS
N em—————— Te—— ] sSSP
Parameter Value
1 Origin ruker BioSpin GmbH
2 Solvent DC13
3 Temperature 98. 2
4 Number of sL»(ms! i 4
5 Spectrometer Frfquency400. 13
6 Nucleus It I /
aQ SCFg o} CHN
e /
+
CN SCFs
2l 2"
-
{ i
[ i
I
|
N L7 T
o ae I N
I A o
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 20 15 10 05 00 -0f
1 (ppm)
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38.032
38.220

<

—38.032

L -38.220

Parameter Value X T
g g
1 0rigin Bruker BioSpin Gubl : = = :
2 Solvent cDel3
3 Temperature 298. 2 -37.8 1 -38.2 -38.6
4 Number of Scans 4 (ppm)
5 Spectrometer Frequency376.50
6 Nucleus 19F
SCFa o CN
= A
+
CN SCFg
2l He
e
IS
I
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)
8 225 S 2gan & o X - @0 wa o
g 223 E 8893 3 g fagam 83 28 %
S N =P S ST®ex ad xT 9
5 TXI coaooda = IS AXEE A8 aa ¢
~ | [ A A I [ =
Parameter Value
1 0rigin Bruker BioSpin Gubl 0 SCFs o] CH
2 Solvent cpels = o
3 Temperature 298. 1 +
4 Number of Scans 1024 CH SCFz
5 Spectrometer Frequencyl00.61 2| 21"
6 Nucleus 13C
|
|
| ol
ik | . ‘
| 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 0o -10
1 (ppm)
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CeY TGSk anEsRaa2g SSY8ER2I/R 2 TR 295202 Rag
NIIITIILTIOGaaA AN oA momaAdddN == O Ehinn Snnann 3%
FONINININININ NI NNUNGNORONOREEE A maare daddad o3 3222 222
PRSI AL
e et S I R R SN R
Parameter Value
1 Origin Bruk: ioSpin GmbH
2 Solvent CcDCl
3 Temperature 298. / / /
4 Number of Scans 16
5 Spectrometer Frequency400. 13
1H
) SCF5 0 oN
5 e
.
CN SCF,
cl cl ¢
2m 2m'
||
|
|
J (S
-
Epihe:

T T T
100 95 90 85 80 75 70 65 6.0 55 50 45 40

1 (ppm)
o =
83 -
%% 5

<
¥a&p
L 38244

Parameter Value
1 0rigin Bruker BioSpin Gmbl
2 Solvent cnels
3 Temperature 298.2 = T
4 Number of Scans 16 = S
5 Spectrometer Frequency376. 50 T £ — r
6 Nucleus 19F -37.8 -38.0 -38.2 -38.4
1 (ppm)
[u] SCFa [0} CH
W WV
+
ol CN cl SCFa
2rm 2m'
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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ao A o & o~
§a gz & 5 © “§8 o e Som o n o
SR S8 5 & & - 3= 8 feny I8 2 2
S o B L en % S — &8 < R R o= x °
g8 ¥ E 2 o == N SoEE dr = o«
a8 22z = = == = FESem Ga a =
v ~ N (= 5 | | I
Parameter Value a] SCFs Q CM
1 0rigin Bruker BioSpin Gubl = =
2 Solvent cDel3 .
3 Temperature 298, 2 ol CHN ol SCFg
4 Number of Scans 1024 2 2m !
5 Spectrometer Frequencyl00. 61
6 Nucleus 13C
1
|
|
|
1
I
I
1 H ‘ d‘
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
1 (ppm)
IO IN O DM@ i — COHTOUENTE & WD =S MO % —=Om—m
Ta28eS8RCnnas S8TFTASCIN & 2238272 88 X x28mm
ESE3TLREILTAS FRRIEARSIN 8 EEBEE TAR A&ER&&ER
P A AN B R e S % R SEPS PN IPX IPX S puc S e = ===
[ I

L
L
?

Parameter
1 0rigin

2 Solvent

3 Temperature

4 Number of Spans
5 Spectrometefr Fre

Value

Bruker BioSpin GmbH
CDC13

98. 1
2
len¢y400. 13

l

j

i

6 Nucleus 1H
u] SCF; a CM
= o
+
CN SCFy
Fih n Fh 2n't
T T T T T T T T T T
00 95 9.0 8.5 6.5 6.0 55 50 45 40
1 (ppm)
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-38.003
38.186

<

=003

L~ -38.186

Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent cnels
3 Temperature 298.2 2 g
4 Number of Scans 2 . . LB . .
Z;:f\:]:‘:x:mrlm }-rcqur‘,m‘y.:;]fj. 50 376 382 38.8
i - 1 (ppm)
o SCFs o] CN
= L
+
CHN SCFs
Fh
Fh 2n n'
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)
o< —ooTmanm OSXTL O —
[N S82EISE AREL 9 g SadIRcIgE 8 @
g% $59¥3¥ 8 58545 ¢ g REME IR S I
2 X2ZXER= angay = = SREaNaRas & 2
N e U N N
Parameter Value
1 0rigin Bruker BioSpin Gumbl 0 SCFa s} CN
2 Solvent cnels o =
3 Temperature 298.1 +
fNumhm‘ of Scans 1024 Bh CN Ph 'SCF;.,
5 Spectrometer Frequency100. 61 n Zn
6 Nucleus 13C
|
|
|
Ll lJ’I 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

1 (ppm)
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Parameter Value
1 0rigin Bfuker BioSpin Gmbl
2 Solvent C13
3 Temperatire 98. 2 / / /
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1
o] SCF3 0 CN
= =
+
OO CN OO SCF;
2o 2o'

Los2e % SLL T DT AR AN
a4 Mne € H58 8 8 a4 2
Z 228 & S=S d a S IS <+
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 00 -05
1 (ppm)
=
2=
e
%
Parameter Value
1 0rigin Bruker BioSpin Gmbt
2 Solvent cnels
3 Temperature 298.2
4 Number of Scans 2 T i
5 Spectrometer Frequency376. 50 -37.5
6 Nucleus 19F
o] SCFs 0 CM
- o
T A T
20 20’
2
xS
it
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
1 0rigin Bruker BioSpin Gbt
2 Solvent cDpCl13
3 Temperature 298.2
4 Number of Scans 620
5 Spectrometer Frequency100.61
6 Nucleus 13C
[u] SCFs aQ CM
= 7
OO CH N OO SCFg
20 2o’
I
I
|
I I
I
! |1l |
|
it
L AL ll 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 -10
1 (ppm)
A= mmw o = CXRAMEANMI © M AMT 2OQANN DX =DM
am g2k 2 ARE28L2UEL £ 8BS BRI € R
238 3Jax = & 39588538 2 ERRES S5a80&&833gd
®k e =~ B N NP (P S kL g e et
N = [ T | TSN —

arameter
1 Origin, j /
2 Solve

3 Temperature
4 Number of Scans

Value
uker BioSpin GmbH
C13

298. 1
4

5 Spectrometer Frequency400.13

6 Nucleus 1H
O o SCFg O o] CN
P P
O CH O SCFs
2p 2p’
i I i
)m I
N e
=  S8= oF
= Z2Z =23
T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 6.0 55 4.0
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I
2 o8 S &
oo & =
v ' %
r
Parameter Value !
1 0rigin Bruker BioSpin Gmbi J\
2 Solvent cnels £ ;
3 Temperature 298.2 i 2
4 Nunber of Scans 4 ! ! ! ! ! !
5 Spectrometer Frequency376. 44 -37.7 -38.0 -38.3
6 Nucleus 19F 1 (ppm)
o] SCFy o] CH
2 =
+
O CH O SCFy
2p 2p’
%
g3
<+ o
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)
2o n—oon T2 n
28 858 $283% o 8 gy gg 8 %
So O e XEe g~ & S hoR®r =3I X9
EH IIEE S8S538 =2 S axss d8 & 9
v N e A = 7| | I
Paraneter Value
1 0rigin Bruker BioSpin Gubl O o SCFs O 0 CN
2 Solvent onels O # . O 7
3 Temperature 298. 2
4 Number of Scans 1024 CN SCFs
5 Spectrometer Frequencyl00. 62 2p 2p!
6 Nucleus 13
I
| Il
I
I
I
|
I
‘ ‘ ‘ N
| l )
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
1 (ppm)
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Parameter
10rigin
2 Solvent
3 Temperature
4 Number of Scans

5 Spectrometer Frequency400. 13

Value

Bruker BioSpin Gmbk

o

oo
SRR
adaa
o e A

3.270
3.266

|

3.257
3.255
3.241
3.223
3.204
3.183

—2.961

6 Nucleus H
a] SCFs a] CH
e = s =
) CN % SCFy
2q 2q'

£y & s2h LT Iz L

el “ xSx S S % S ® o

i = Sds a a S - &

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 00 -0t
1 (ppm)

32
33 = ©
R 3 g
Y ' z
I
Parameter Value
1 Origin Bruker BioSpin Gmbl
2 Solvent cnel3 ? E
3 Temperature 298.2 . . . ] . — .
4 Number of Scans 4
5 Spectrometer Frequency376.44 =377 -37.9 "332 m) -38.3 -38.5
6 Nucleus 19F PP
o] SCFa CH
e = e =
i Ch % SCFy
2q 2q'
g2
53
=
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
1 Origin Bruker BioSpin GmbH
2 Solvent CDC13
3 Temperature 298. 2
4 Number of Scans 1024
5 Spectrometer Frequencyl00.61
6 Nucleus 13C
(o] SCFz (o] CN
S = S =
+
% CHN % SCFRs
2q 2q'

l] Jin.i"

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 0o -10

1 (ppm)
_ SCaY - aT@®ooS ma Fon
3 S9% 5 23IBgSg ol 2EC
3 983 2 5388EE 5% &5
~ Aenal o NaoH—~— = = S33
SN ANESSST VY =
Parameter Value
1 Origin Bruker BioSpin GmbH
2 Solvent CDC13

4 Number of Scans 4
5 Spectrometer Frequency400. 13

3 Temperature 298.2
6 Nucleus 1 - ,/ /

: :
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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oo
=8
s « ©
2% e 8
v 2
+
|
Parameter Value j\
10rigin Bruker BioSpin Gmbk T @
2 Solvent cocl3 s <
3 Temperature 298. 2 T T T T T
4 Number of Scans 8 -38.0 -38.2 -38.4
5 Spectrometer Frequency376. 44 f1 (ppm)
6 Nucleus 19F
o] SCFs o] CM
A =
+
CMN SCFe
2r o'
£z
G =
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)
= o
Sa ° o oY oo o A
& 8 o =83 ¥S2ada ¢
= S TORRY —gnex o
== = S EEC dgw == o
=32 = 7 mee addas ¢
% I = 1\ |
Parameter Value
1 Origin Bruker BioSpin GmbH
2 Solvent CDC13
3 Temperature 298. 2
4 Number of Scans 1024
5 Spectrometer Frequency100. 61
6 Nucleus 13¢
o] SCFz o] CN
= =
+
CMN SCFe
2r o'

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
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3.040
3.022
3.003
2.729
2.643
2.560
2.487
432
610
572
513
353
297
089
070
052
952

/
i
|

7.261

Parameter Value
1 0rigin Bruker BioSpin Gub / /
2 Solvent coel3

s ) A

3 Temperature 298.2
4 Number of Scans 9
5 Spectrometer Frequency400. 13

6 Nucleus 1
o SCFs Q CN
= + =
cN SCF
s 25!

T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35

1 (ppm)
25
! > ©
2z B g
v ' e
I +
|
JL |
A
poe—— Value & Z
10rigin Bruker BioSpin Gmbl T T T L T T T T
2 Solvent cnels -37.8 -38.0 -38.2 -38.4 -38.6
3 Temperature 298.2 1 (ppm)
4 Number of Scans 13
5 Spectrometer Frequency376. 50
6 Nucleus 19F
o SCFs o] CN
e + /
CN SCFs
2 25"
I
2
S
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)
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© o oA ¥ vwuTo ma
22 2ed 3 8238 g8 o T wam—oaT- Ko ®  ©
3 83 T S%9S §2 g I 802383588 %8 % o
5 o8 CNY S wve=— 99 S A Raxeaaqag u 9 @
S8 TXI 2 dodad - IS 2 RARSEaRAS & 2 &
% I e S I = eSS ] [
Parameter Value
1 Origin Bruker BioSpin Gubl
2 Solvent coels
3 Temperature 298.2
4 Number of Scans 1024
5 Spectrometer Frequencyl00. 62
6 Nucleus 13C
o SCFs o CN
i + e
CN SCFs
25 25"
| | | '
|
|
L] ‘. il
! L w‘ ] ML
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 0o -10
1 (ppm)
e AT = an o C®Xo ETNO ST — o
g3sgdscag S 28R SFLExR28aR naI
manadda= = Saa EminInmninand o9
CeE RS o PRI IR XIS PSP gl g gt gt Sos
Y e e T N B g
Parameter Value
1 0rigin BruKer| BioSpin GubH
2 Solvent cne 7’
3 Temperature 298, s N/
4 Number of Scans 5
5 Spectrometer Frequency400. 13
6 Nucleus i
] SCFs o] CH
e N o
CN SCFs
2t at
|
1!
I
I
Il |
J L
I [l
Egs L LI T I3 2
Q= « Qo ° “
= I S on S ISI «
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 00 -O
1 (ppm)
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38,075
38350

2 2
j‘ =
F
I
Paraneter Value !
1 origin Bruker BioSpin Gubl o] o
2 Solvent cncls < 8
3 Temperature 298.2 T T = T S
4 Number of Scans 16 _378 _381 _384
5 Spectrometer Frequency376. 50 1 (ppm)
6 Nucleus 19F
o} SCFa o] Ch
> N o
CN SCFz
2t 2t'
"
2
%3S
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)
95 o —— —o T¥ @ =
a9 £ s& I8 =88 ¢
S8 IS 22 25 d8s s <
% DN e I
Parameter Value
1 0rigin Bruker BioSpin Gubl
2 Solvent cnels
3 Temperature 298.1
4 Number of Scans 1024
5 Spectrometer Frequencyl00. 61
6 Nucleus 13¢
] SCFs Q CH
e * e
CN SCFs
2t 2’
I
I
UL | . l |
sl |
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
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LRRRET T U$S2FNRS3 R oo 2383 2538%
NS A aanaNaNN= O Bt nn o > 2 N % % %K
N N R R R R I SRS B SR I - —~33S3ss
SN e T I [N
Parameter Value
1 0rigin Bruker BioSpin Gmb}
2 Solvent / €u2T3 Joo ST /
3 Temperature 298. 1
4 Spectrometer Frequency400. 13
5 Nucleus 1M
0] SCFz CN
= =
/\Hg’\ . /‘-Ha/\
CN SCFs
2u 2u'
I
T [ e A -z "
v own Cos = o 3 "
bvd n s wow o < v < “
ol — o SNS A Ao o <t
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 1.5 10 05 00 -05
1 (ppm)
S
ga s -
L -
Y 3 k4
I
|
Parameter Value 7 ik
1 0rigin Bruker BioSpin GubH = S
2 Solvent cnels T T — T T T T
3 Temperature 298.2 -37.7 -37.9 -38.1 -38.3 -38.5
4 Number of Scans 4 f1 (ppm)
5 Spectrometer Frequency376. 44
6 Nucleus 19F
o] SCFz o] CH
e =
/\Hg\ . /\%\
CH SCFz
2u 2’
L
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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— -
= % o I SV —waATs®o ©
a = [SR=N S oo Toa F =
= oo < IIT AR~ O <
RN - < I e R RN NN <
-= - ~ AAANAAASA A -

|

Parameter Value
1 Origin Bruker BioSpin Gmbt
2 Solvent ES
3 Temperature 298. 1

4 Number of Scans 1024
5 Spectrometer Frequency100.61

6 Nucleus 13C
u} SCFa u} CHN
o -
/\Hs/\ . /\M;\
CHN SCF
2u 2u’

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 0o -10

1 (ppm)
0 00— ST NOE O CE NN —— O TOVOMMIN Mt O
ChZEE T S3BELTEGRYNT dxnalTallnanlegdene
aaenns q mAdd- =SS chnnIITaaanagaad s —-
NN ot gt gt G S I Ut A A i B L A
S e e T T el
Parameter Value
1 0rigin Bruker BioSpin Gmbi
2 Solvent e
3 Temperature 29 /
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus i
] SCFa ] CN
= =
+
CN SCFs
oy '

T T T
100 95 90 85 80 75 70 65 6.0 55 5f10( 4.)5 40 35 30 25 20 15 10 05 00 -0!
ppm
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@
I3 @ a
Y4 &
+
|
Parameter Value L
10rigin Bruker BioSpin GmbH T Iy
2 Solvent cne13 = =
3 Temperature 298.2 T T T T T
4 Number of Scans 1 -37.2 -37.6 -38.0 -38.4
5 Spectrometer Frequency376.50 f1 (ppm)
6 Nucleus 19F
o] SCFa u] CN
o =
+
CN SCFs
2w o'
&'
=<
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)
&8 S8 % 2882 @ o oo
i S8 EZ2 3IZ=2=3 4§44 8 S
= SS dd ¢coEF S S ISR
22 B2 XY 8&ad8 =7 IS 5 3
~ N NAYE N (.
Parameter Value 0 SCFs fu) (s
1 0rigin Bruker BioSpin Gmbll A A
2 Solvent D13 +
3 Temperature 298. 2 CH SCFz
4 Number of Scans 1024 o 2y
5 Spectrometer Frequencyl00. 61
6 Nucleus 13C
|
| ! |
| \‘ | |
] L i Lt
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
1 (ppm)
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Samoa —
S Se o
oy e T
PN

Vi
<
J

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

Value

ruker BjoSpin Gbl

DC13
98. 1

2

5 Spectrometer Frequency400. 13

4092
Liom
<4
4062
3320
}3,302
L3084
_-2.993
2837
2.820
2.801

6 Nucleus 1
6] SCFz o]
o /\/\OJJ\
CHM
iy
T T T T T T T T T
100 95 90 85 70 65 60 55 50 45
g
Parameter Value
1 Origin Bruker BioSpin Gmbk
2 Solvent D13
3 Temperature 298.2
4 Number of Scans 2
5 Spectrometer Frequency376.50
6 Nucleus 19F
o] SCFs o]
= /\/\Ok
CN
2
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
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I 2 o — Tun s 0o o
= 2 8 > 188 alad
N = < o v\ g~
5 = = P CEw ER TS
& = S N N RN
Y N
Parameter Value
1 0rigin Bruker BioSpin Gmbk
2 Solvent CDC13
3 Temperature 298.2
4 Number of Scans 1024
5 Spectrometer Frequencyl00.62
6 Nucleus 13C
o] SCF3 o]
BN
N |
2ur
|
(. I
|
|
|
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 70 60 50 40 30 20
© o Al cn— woamo— M=o PR R
Ehm =Rl 3 8o S8x @am=3 Ya= B3xBom
LIRS =< MaNANA 809 S v vew
EEN SN NSNS FFF e o P
—~ Nee=—" NS N [ ~Ne—
Parameter Value
1 Origin Bruker BioSpin Gmbl
2 Solvent CDC13
3 Temperature 298.1
4 Number of Scans 4
5 Spectrometer Frequercy400. /1
6 Nucleus 1
CHN
o /\/\O'J’I\
SCF,
2w’
| | | |
[ | |
| A )
b L% & £y & £ I
a2 < << < S 2
— —— o o o Lag] <
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 1.5
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-38.173

Parameter Value
1 0rigin Bruker BioSpin Gnbt
cnels
ture 298.2
of Scans 4

5 Spectrometer Frequency376. 50

6 Nucleus 19F
Q CH o
= MO)L‘
SCF,
2w "
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

2 o N® mwo 0= o~

3 IN aE 288 238 % o o o wo

s g &R §%8 2& =X g = og 22

& = I3 E88 L4 = N o Sa  ¥o

] | 53 o228 Soro IS Q s& a8

vOONTEN I [
Parameter Value
10rigin Bruker BioSpin Gmbl
2 Solvent CDC13
3 Temperature 298. 1
4 Number of Scans 2048
5 Spectrometer Frequency100. 62
6 Nucleus 13C
aQ CH a
= /\/\O)J\
SCF,
Zue !

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0o -10
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7.593

A

_-7.964
~\-7.946
7.499
7.461
—17.261

Paramete Value
1 0rigin ruker BioSpin GmbH
2 Solvent DC13
3 Temperature 298.1
4 Number of Scans 4
5 Spectrometer Frequency400. 13
6 Nucleus 1H
6] SCFz

™~ 2.960
—2.769

2x 2¢"
B LU s
N “e *® 2 =~
a8 =a i S i
T T T T T T T T T T T T T T T T T
90 85 80 75 70 65 6.0 50 45 40 30 25 20 1.5 10 05 00 -05
1 (ppm)
% ©
g
e
Y
Parameter Value —— .
10rigin Bruker BioSpin GmbH 375
2 Solvent CDC13
3 Temperature 298.2
4 Number of Scans 4
5 Spectrometer Frequency376.50
6 Nucleus 19F
o} SCFa 0 CN
Wmﬁ MCI
+
CN SCFs
2x 2!
£2
S
T T T T T T T T T T T T T T T T
-30 -50 -70 -90 -110 -130 -150 -170 -190 -210 -230 -250 -270 -290

1 (ppm)
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o ® T PLOLIXBA oo I3 SO RN T O M D RO
-3 ®HXOT RO = A Xy S = = QSN
= W e ol 8 S s e < NNV nnoonddq
RN TEITHAAT AN — — = GO Un A S oSS
22 S22 ZER=EER == =~ TR mm@m@me

<
§
j
Ly,
§

) Parameter Value o a SCFs o N
1 0rigin Bruker BioSpin Gubl - l P ol
2 Solvent CDC13 .
3 Temperature 298. 1 GN SCFa
4 Number of Scans 1024 2 2t
5 Spectrometer Frequencyl00. 61
6 Nucleus 13¢

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

Toemuns = w0 ® &= AT
TLEREC T fe2 2028% 2238
R ®AT A “hm S8a5% 28EIS
PERGRCRUNG e Addda dddda

/.
/
}
Ve
\

[
Parameter Value
10rigin Brukdr BioSpin Gmbt
2 Solvent Dol

3 Temperature 298. 1
4 Number of Scans 4

5 Spectrometer Frequency400. 13
6 Nucleus 1H

100 95 90 85 80 75 70 65 60 55 40 35 30 25 20 15 1.0
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-37.913

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
0 SCFa
o CHM
CN
2y
0 -10 -30 -50 -70 -90 -110 -130 -150 -170 -190 210 -230 -250 -270 -290
1 (ppm)
(= o AT o
] 39 E858R a3 g 28s 82 8
~ TS A= Fen o6 < RN nx N
2 I3 odoad —o IS B88 88 =
VOSSN 1Y N
Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent CDC13
3 Temperature 298. 1
4 Number of Scans 1024
5 Spectrometer Frequencyl00.61
6 Nucleus 13C
[0} SCFa
= CH
CH
2y
[
ol
| | |
I
I
|
‘ Al ‘ .
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10
1 (ppm)
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2-owvx = QT mmoumcn T oD 0o
S82F3 8 SARAARE 338385
s e PR R NP SN I (P I gty
NN eV N R I
Parameter Value
1 Origin Bruker [BioSpin Gnbl
2 Solvent el
3 Temperature 298. 2
4 Number of Scans 4
5 Spectrometer Frequency400. 13
6 Nucleus 1
a CN
P CH
SCF
2!
|
i | X
| ] |
L ! | I i
g Zz3 e
S SS9 % S @ S
a =d == - = i
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 50 45 40 35 3.0 25 20 1.5 1.0 05 00 -05
f1 (ppm)
=
Parameter Value
1 0rigin Bruker BioSpin Gmbl
2 Solvent CDel13
3 Temperature 298.2
4 Number of Scans 4
5 Spectrometer Frequency376. 44
6 Nucleus 19F
o} CHN
e CMN
SCFs
2y
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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2 2R D=3 »y e o o
— nn RO~ o e al o~ O == = Qq
~ O 8 6 XS T enen 6w Q%X \G N “
2 IIdddadd -z aEEs 2
D NI A I
Parameter Value
1 Origin Bruker BioSpin GmbH
2 Solvent CDC13
3 Temperature 298. 1
4 Number of Scans 1024
5 Spectrometer Frequencyl00. 61
6 Nucleus 13C
Q CM
= CH
SCFs
2yt
I
I
[
| I |
[l
| |
| ' X
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10
1 (ppm)
2R: %8 5 923 2838% 58]
aa *Q " = e EEECe S22
RN, 4 Nda 2222 222
- I ~- =~ N
[ [
Parameter Valye
10rigin Bruker Bip$pin Gmbl
2 Solvent CDCp3
3 Temperature 298] 2
4 Number of Scans 2
5 Spectrometer Frequency400. 13
6 Nucleus 1H
8] SCFg
=
CN
4
|
Il
I
i
‘\
i
1L}
5 23 5 z g =
2 22 2 S & =
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -0
1 (ppm)
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-38.782

Parameter Value
10rigin Bruker BioSpin Gmbl
2 Solvent CDC13
3 Temperature 298. 2
4 Number of Scans 2
5 Spectrometer Frequency376. 44
6 Nucleus 19F
0 SCFs
=
CN
4
\
-10 -30 -50 -70 -90 -110 -130 -150 -170 -190 -210 -230 -250 270 -290
1 (ppm)
-
2 o < ° s .
b g 3 g 3 g
9 g a g g 2
© = b 3 4
2 £ g p & o
\ \
Parameter Value
1 0rigin Bruker BioSpin GmbH
2 Solvent CDC13
3 Temperature 298.2

of Scans 1024
rometer Frequencyl00.62
13C

T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 11?1( 100) 90 80 70 60 50 40 30 20 10 0
ppm,
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HMBC

F-10
Parameter Value (£2, f1) )
10rigin Bruker BioSpin GmbH
2 Solvent cne13 N r10
3 Temperature 298.2 " e
4 Number of Scans 8 | [ ] W I [ ] r20
5 Spectrometer Frequency (400.13, 100.61) T
6 Nucleus (m, 130 LY 30
(| )
u] SCFs | ' * 40
S : r50
CH r60
4
r70
: r80
r90 _
€
Q
100 e
k110 -
| |
r120
b ouhg ﬂ L130
L1 i
" 1 ’ r140
r150
r160
170
180
[] l ' " F190
i 200
210
T T T T T T T T T T T T T T T T T T
8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
Scnmoaomoms oA = o ©m ®wow—OFO®
AREAARTGGS S o == SLRBATER
N S A v od RS RSRS R EY
——— | |
Parameter Valge
1 0rigin Bruker Biofpin Gubl
2 Solvent D13
3 Temperature 298.1
4 Nunber of Scans 1
5 Spectrometer Frequency400. 13
6 Nucleus Ui
SCF,
- CN
CN
B
1 |
{
|
#l i I
‘t U M
L & & <L E L
32 a3 aS 9
N — =) o — o
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 0 15 10 05 -0.
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-38.045

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
SCF:
e (od11}
CN
g
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
®ae o
a-wv T o nn —o "
had <9 2SS as % =
ME T % =828 & 7
TSI LA S = o ©
== =28 A mon o =
R S0
Parameter Value
10rigin Bruker BioSpin Gubl
2 Solvent CDC13
3 Temperature 298.2
4 Number of Scans 2048
5 Spectrometer Frequencyl00.62
6 Nucleus 13C
SCFs
o CN
CHN
G

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

S91
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A
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R
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2
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i
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01
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Value

Parameter

Bruker BioSpin GmbH

cncl

1 Origin
2 Solvent

298. 1

3 Temperature
4 Nunber of

1024

Scans

5 Spectrometer Frequencyl00. 62

13C

6 Nucleus

CN

CN

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

210
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