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1. General information

'H NMR spectra were recorded on Bruker 400 MHz and 600 MHz spectrometer and
the chemical shifts were reported in parts per million (o) relative to internal standard
TMS (0 ppm) for CDCls. The peak patterns are indicated as follows: s, singlet; d,
doublet; dd, doublet of doublet; t, triplet; m, multiplet; g, quartet. The coupling
constants, J, are reported in Hertz (Hz). 3C NMR spectra were obtained at Bruker
100 MHz, 150 MHz and referenced to the internal solvent signals (central peak is 77.0
ppm in CDCIs). *F NMR spectra were obtained at Bruker 376 MHz, 564 MHz.
CDCls was used as the NMR solvent. APEX Il (Bruker Inc.) was used for ESI-MS
and EI-MS. IR spectra were recorded by a Bruker Tensor 27 infrared spectrometer.
Flash column chromatography was performed over silica gel 200-300. All reagents
were weighed and handled in air at room temperature. All chemical reagents were
purchased from Alfa, Acros, Aldrich, TCI, and J&K and used without further

purification.

CAUTION: Mixing a metal salt and peroxide can cause explosion. See: D. G.
Churchill, Chemical Structure and Accidental Explosion Risk in the Research

Laboratory, J. Chem. Edu. 2006, 83, 1798.



2. General procedure for synthesis of 4

R3 R3
1
ROOH + RLfJ + AgSCF; CuS0Oy4, HMPA Rﬁ/i\SCF
MeCN, 85°C R? 3
R2 OOR
1 2 3 y

To a dry Schlenk tube were added CuSO4 (0.1 mmol), AgSCF33 (1.0 mmol), K2S20s
(2.5 mmol), HMPA (0.25 mmol), alkene 2 (0.5 mmol) and anhydrous MeCN (5.0 mL)
under N2 atmosphere at room temperature. Subsequently, 1a (T-hydro, 70% in water,
2.5 mmol) was added to the mixture, and the resulting solution was stirred at 85 °C for
5 h. The resulting mixture and the solvent was evaporated under vacuum. The residue
was purified by flash column chromatography on silica gel (eluent: ethylacetate/

petroleum ether) to give the trifluoromethylthiolation-peroxidation products 4.

3. Characterization of 4

SCF;
OOBu-t
4a

(2-(tert-Butylperoxy)-2-phenylethyl)(trifluoromethyl)sulfane (4a): Isolated by
flash column chromatography (petroleum ether/ethyl acetate = 20:1, R = 0. 6) in 66%
yield (97mg); Colorless oil; IR (KBr): vmax 2983, 2920, 1457, 1363, 1320, 1252, 1153,
1116, 1051, 871, 758, 697 cm; H NMR (600 MHz, CDCls) 6 7.31-7.37 (m, 5H),
5.10 (t, J = 6.4Hz, 1H), 3.44 (dd, J = 7.5Hz, J = 13.6Hz, 1H), 3.16 (dd, J = 5.9Hz, J =
13.6Hz, 1H), 1.24 (s, 9H); 3C NMR (150 MHz, CDCls) ¢ 138.1, 131.1 (g, J = 304.3
Hz), 128.7, 128.6, 127.0, 84.2, 81.1, 33.7, 26.3; F NMR (564 MHz, CDCls) 6 -41.78
(s, 3F); HRMS (ESI) calcd for CisHi7F3O2SNa (M+Na)+: 317.0794; found: 317.0797.
Me
SCF,

OOBu-t
4b

(2-(tert-Butylperoxy)-2-(p-tolyl)ethyl)(trifluoromethyl)sulfane (4b): Isolated by



flash column chromatography (petroleum ether/ethyl acetate = 20:1, Ri= 0. 6) in 67%
yield (103 mg); Colorless oil; IR (KBr): vmax 2982, 2926, 1690, 1612, 1517, 1463,
1365, 1263, 1197, 1158, 1115, 1053, 1011, 872, 814, 755cm™; *H NMR (400 MHz,
CDCl3) 6 7.23 (d, J = 7.8 Hz, 2H), 7.18 (d, J = 8.1 Hz, 2H), 5.06 (t, J = 6.8 Hz, 1H),
3.47 (dd, J = 7.2 Hz, J = 13.5 Hz, 1H), 3.15 (dd, J = 6.3 Hz, J = 13.5 Hz 1H), 2.35 (5,
3H), 1.24 (s, 9H); 3C NMR (100 MHz, CDCls) 6 138.7, 134.8, 129.3, 129.1 (g, J =
290.0 Hz), 127.0, 84.1, 81.1, 33.6, 26.3, 21.2; F NMR (376 MHz, CDCls) 6 -41.77
(s, 3F); HRMS (ESI) calcd for C1aH20F302S (M+H)+: 309.1131; found: 309.1172.

t-Bu

SCF;

OOBu-t

4c
(2-(4-(tert-Butyl)phenyl)-2-(tert-butylperoxy)ethyl)(trifluoromethyl)sulfane (4c):
Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1, R¢= 0.
6) in 73% yield (128 mg); white solid; IR (KBr): vmax 2985, 2931, 1923, 1701, 1622,
1466, 1369, 1326, 1260, 1163, 1120, 1064, 1016, 841, 755 cm™; *H NMR (400 MHz,
CDCl3) 6 7.39 (d, J = 8.3 Hz, 2H), 7.26 (d, J = 8.3 Hz, 2H), 5.08 (t, J = 6.6 Hz, 1H),
3.47 (dd, J = 7.4 Hz, J = 13.5 Hz, 1H), 3.17 (dd, J = 6.0 Hz, J = 13.5 Hz, 1H), 1.31 (s,
9H), 1.25 (s, 9H); 3C NMR (100 MHz, CDCls) § 151.7, 134.8, 129.2 (q, J = 304.2
Hz), 126.7, 125.5, 84.1, 81.1, 34.6, 33.7, 31.3, 26.4; °F NMR (376 MHz, CDCls) ¢
-41.83 (s, 3F); HRMS (ESI) calcd for Ci7H2s5F302SNa (M+Na)+: 373.1420; found:
373.1406, C17H26F302S (M+H)+: 351.1600; found: 351.1649.

AcO

SCF,

OOBu-t

ad
4-(1-(tert-Butylperoxy)-2-((trifluoromethyl)thio)ethyl)phenyl acetate (4d):
Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1, R¢= 0.
6) in 70% yield (123 mg); white solid; IR (KBr): vmax 2983, 2930, 1765, 1605, 1509,

1371, 1206, 1115, 1012, 913, 866, 755 cm™; *H NMR (400 MHz, CDCls) 6 7.36 (d, J



= 8.6 Hz, 2H), 7.10 (d, J = 8.6 Hz, 2H), 5.09 (dd, J = 6.0 Hz, J = 7.4 Hz, 1H), 3.40
(dd, J = 7.7 Hz, J = 13.8 Hz, 1H), 3.14 (dd, J = 5.8 Hz, J = 13.8 Hz, 1H), 2.29 (s, 3H),
2.14 (s, 9H); *C NMR (100 MHz, CDCls) 6 169.2, 150.8, 135.6, 130.5 (g, J = 305.4
Hz), 128.0, 121.7, 83.6, 81.2, 33.6, 26.3, 21.0; °F NMR (376 MHz, CDCls) § -41.77
(s, 3F) ; HRMS (ESI) calcd for CisHioFsO4sSNa (M+Na)*™: 375.0848; found:
375.0851.

MeO

SCF,

OOBu-t

e
(2-(tert-Butylperoxy)-2-(4-methoxyphenyl)ethyl)(trifluoromethyl)sulfane (4e):
Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1, R¢= 0.
6) in 60% yield (98 mg); Colorless oil; IR (KBr): vmax 2980, 2926, 2844, 1680, 1605,
1513, 1460, 1368, 1310, 1255, 1146, 1031, 830, 755 cm?; *H NMR (400 MHz,
CDCl3) 6 7.26 (d, J = 8.7 Hz, 2H), 6.90 (d, J = 9.0 Hz, 2H), 5.04 (t, J = 6.8 Hz, 1H),
3.80 (s, 3H) , 3.49 (dd, J = 7.1 Hz, J = 13.5 Hz, 1H), 3.15 (dd, J = 6.6 Hz, J = 13.4 Hz,
1H), 1.24(s, 9H); 3C NMR (100 MHz, CDCls) § 159.9, 130.8, 130.0 (g, J = 304.0
Hz), 129.7, 128.4, 113.9, 83.9, 81.0, 55.2, 33.4, 26.3; 1°F NMR (376 MHz, CDCls3) 6
-41.76 (s, 3F); HRMS (ESI) calcd for CisH20F30sS (M+H)™: 325.1080; found:
325.0943.

FsC

SCF,

OOBu-t

af
(2-(tert-Butylperoxy)-2-(4-(trifluoromethyl)phenyl)ethyl)(trifluoromethyl)sulfane
(41): Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1,
Rf = 0. 6) in 71% yield (129 mg); Colorless oil; IR (KBr): vmax 2969, 2870, 1690,
1609, 1468, 1403, 1364, 1263, 1200, 1153, 1116, 1011, 870, 832, 756 cm™; *H NMR
(400 MHz, CDCl3) & 7.64 (d, J = 8.2 Hz , 2H), 7.48 (d, J = 8.1 Hz, 2H), 5.16 (dd, J =
5.8 Hz, J = 7.6 Hz, 1H), 3.45 (dd, J = 7.9 Hz, J = 14.0 Hz, 1H), 3.14 (dd, J = 5.5 Hz, J



= 14.0 Hz, 1H), 1.25 (s, 9H); 3C NMR (100 MHz, CDCI3) ¢ 142.5, 130.9 (q, J =
304.4 Hz), 127.2, 125.6, 125.5, 83.5, 81.5, 33.6, 26.3; °F NMR (376 MHz, CDCls) ¢
-41.83 (s, 3F), -62.72 (s, 3F); HRMS (ESI) calcd for CiaH1sF602SNa (M+Na)+:
385.0667; found: 385.0621.

F

SCF,
OOBu-t

4g

(2-(tert-Butylperoxy)-2-(4-fluorophenyl)ethyl)(trifluoromethyl)sulfane (49):
Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1, Rt= 0.
6) in 79% yield (123 mg); Colorless oil; IR (KBr): vmax 2983, 2926, 1694, 1605, 1511,
1485, 1364, 1309, 1283, 1193, 1054, 929, 871, 853, 756 cm™; 'H NMR (400 MHz,
CDCl3) 6 7.34-7.30 (m, 2H), 7.08-7.03 (m, 2H), 5.07 (t, J = 6.8 Hz, 1H), 3.42 (dd, J =
7.4 Hz, J = 13.7 Hz, 1H), 3.13 (dd, J = 6.1 Hz, J = 13.7 Hz, 1H), 1.24 (s, 9H); 3C
NMR (100 MHz, CDCIs) ¢ 130.9 (q, J = 305.5 Hz), 128.8, 128.7, 115.6, 115.4, 83.5,
81.2, 33.6, 26.3; °F NMR (376 MHz, CDCl3) 6 -41.76 (s, 3F), -112.98 (s, 1F);
HRMS (ESI) calcd for C13H17F402S (M+H)*: 313.0880; found: 313.0817.

Cl

SCF,

OOBu-t

4h
(2-(tert-Butylperoxy)-2-(4-chlorophenyl)ethyl)(trifluoromethyl)sulfane (4h):
Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1, R¢= 0.
6) in 74% yield (122 mg); Colorless oil; IR (KBr): vmax 2983, 2928, 1693, 1595, 1522,
1458, 1365, 1255, 1156, 1117, 1053, 930, 868, 823, 756 cm™; 'H NMR (400 MHz,
CDCls) § 7.35 (d, J = 8.5 Hz, 2H), 7.28 (d, J = 8.5 Hz, 2H), 5.07 (t, J =6.4 Hz, 1H),
3.38 (dd, J = 7.6 Hz, J = 13.8 Hz, 1H), 3.11 (dd, J = 5.9 Hz, J = 13.8 Hz, 1H), 1.24 (s,
9H); 3C NMR (100 MHz, CDCls) § 136.7, 134.5, 130.9 (g, J = 304.5 Hz), 128.8,
128.3, 83.5, 81.3, 33.5, 26.3; °F NMR (376 MHz, CDCls) ¢ -41.71 (s, 3F). HRMS
(ESI) calcd for C13H16CiF302SNa (M+Na)*: 351.0404; found: 351.0495.



Br

SCF;

OOBu-t

4i
(2-(4-Bromophenyl)-2-(tert-butylperoxy)ethyl)(trifluoromethyl)sulfane (41):
Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1, R¢= 0.
6) in 76% yield (142 mg); white solid; IR (KBr): vmax 2982, 2926, 1693, 1604, 1461,
1369, 1320, 1254, 1154, 1116, 1053, 1010, 872, 757, 699 cm™; H NMR (400 MHz,
CDCls) 6 7.49 (d, J = 8.4 Hz, 2H), 7.22 (d, J = 8.3 Hz, 2H), 5.06 (t, J = 6.4 Hz, 1H),
3.37 (dd, J = 7.6 Hz, J = 13.8 Hz, 1H), 3.11 (dd, J = 5.8 Hz, J = 13.8 Hz, 1H), 1.23 (s,
9H); 3C NMR (100 MHz, CDCls) § 137.2, 131.7, 130.9 (q, J = 304.3 Hz), 128.6,
122.7, 83.5, 81.2, 33.5, 26.3; °F NMR (376 MHz, CDCls) 6 -41.68 (s, 3F); HRMS
(ESI) calcd for C13H16BrF3O2SNa (M+Na)+: 394.9199; found: 394.9096.

NO,

SCF;

OOBu-t

4j
(2-(tert-Butylperoxy)-2-(2-nitrophenyl)ethyl)(trifluoromethyl)sulfane (4):
Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1, R¢= 0.
6) in 63% yield (107 mg); Colorless oil; IR (KBr): vmax 2982, 2927, 1579, 1529, 1466,
1398, 1353, 1304, 1253, 1110, 862, 792, 755 cm™; *H NMR (400 MHz, CDCls) ¢
8.05-8.03 (m, 1H), 7.84-7.82 (m, 1H), 7.73-7.69 (m, 1H), 7.52-7.48 (m, 1H), 5.73 (dd,
J=3.3Hz, J=9.0 Hz, 1H), 3.55 (dd, J = 3.3 Hz, J = 14.0 Hz, 1H), 3.14 (dd, J = 9.0
Hz, J = 14.1 Hz, 1H), 1.25 (s, 9H); *C NMR (100 MHz, CDCls) 6 147.9, 135.2,
133.7, 130.7 (q, J = 304.6 Hz), 129.0, 128.7, 124.7, 81.8, 79.4, 33.5, 26.3. 1°F NMR
(376 MHz, CDCls) § -41.69 (s, 3F); HRMS (ESI) calcd for CisHisFsNOsSNa
(M+Na)*: 362.0644; found: 362.0650.



SCF;

OOBu-t

4k
(2-(tert-Butylperoxy)-2-(m-tolyl)ethyl)(trifluoromethyl)sulfane (4k): Isolated by
flash column chromatography (petroleum ether/ethyl acetate = 20:1, Ri= 0. 6) in 74%
yield (114 mg); Colorless oil; IR (KBr): vmax 2982, 2926, 1693, 1603, 1461, 1369,
1320, 1254, 1154, 1116, 1053, 1010, 872, 757, 699 cm™; *H NMR (400 MHz, CDCl3)
5 7.28-7.23 (m, 1H), 7.16-7.14 (m, 3H), 5.06 (t, J = 6.6 Hz, 1H), 3.44 (dd, J = 7.5 Hz,
J = 13.6 Hz, 1H), 3.15 (dd, J = 6.0 Hz, J = 13.8 Hz, 1H), 2.36 (s, 3H), 1.25 (s, 9H);
13C NMR (100 MHz, CDCls) ¢ 138.3, 137.9, 131.0 (q, J = 304.1 Hz), 129.5, 128.5,
127.6, 124.1, 84.3, 81.2, 33.7, 26.3, 21.4; 1F NMR (376 MHz, CDCls) ¢ -41.80 (s,
3F); HRMS (ESI) calcd for  C1aH20F302S (M+H)+: 309.1131; found: 309.1172.

Br

SCF;

OOBu-t

4
(3-Bromophenyl)-2-(tert-butylperoxy)ethyl)(trifluoromethyl)sulfane (4l): Isolated
by flash column chromatography (petroleum ether/ethyl acetate = 20:1, Rt= 0. 6) in
72% yield (134 mg); Colorless oil; IR (KBr): vmax 2982, 2928, 1697, 1573, 1473, 1425,
1395, 1369, 1252, 1198, 1159, 1116, 1058, 1011, 874, 790, 752, 687 cm™; *H NMR
(400 MHz, CDCls) 6 7.49-7.46 (m, 2H), 7.29-7.22 (m, 2H), 5.05 (dd, J = 5.9 Hz, J =
7.6 Hz, 1H), 3.35 (dd, J = 7.8 Hz, J = 13.9 Hz, 1H), 3.11 (dd, J = 5.6 Hz, J = 13.9 Hz,
1H), 1.24 (s, 9H); 3C NMR (100 MHz, CDCls) 6 140.6, 131.7, 130.8 (g, J = 305.8
Hz), 130.1, 129.9, 125.5, 122.6, 83.4, 81.4, 33.6, 26.3.°F NMR (376 MHz, CDCls) ¢
-41.69 (s, 3F); HRMS (ESI) calcd for CisHi17BrFs02S (M+H)*: 373.0079; found:
373.0151.



Me

SCF;,
Me OOBu-t

4m

(2-(tert-Butylperoxy)-2-(2,4-dimethylphenyl)ethyl)(trifluoromethyl)sulfane (4m):
Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1, R¢= 0.
6) in 69% yield (111 mg); Colorless oil; IR (KBr): vmax 2980, 2926, 1697, 1612, 1459,
1369, 1252, 1199, 1154, 1116, 1053, 1010, 862, 755 cm™; 'H NMR (400 MHz,
CDCls) 6 7.24 (d, J = 7.9 Hz, 1H), 7.04 (d, J = 7.9 Hz, 1H), 7.00 (s, 1H), 5.35 (t, J =
6.7 Hz, 1H), 3.41 (dd, J = 7.2 Hz, J = 13.4 Hz, 1H), 3.16 (dd, J =5.2 Hz, J = 12.9 Hz,
1H), 2.35 (s, 3H), 2.30 (s, 3H), 1.25 (s, 9H); 3C NMR (100 MHz, CDCls) § 138.2,
135.7,133.2, 131.4, 131.1 (q, J = 304.2 Hz), 127.0, 126.3, 81.0, 80.5, 33.1, 26.4, 21.0,
19.1; F NMR (376 MHz, CDCls) § -41.9 (s, 3F); HRMS (ESI) calcd for
Ci15H22F302S (M+H)™: 323.1287; found: 323.1257.

Cl

SCF,
Cl OOBu-t

4n

(2-(tert-Butylperoxy)-2-(2,6-dichlorophenyl)ethyl)(trifluoromethyl)sulfane  (4n):
Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1, R¢= 0.
6) in 75% yield (136mg); Colorless oil; IR (KBr): vmax 2986, 2912, 1612, 1458, 1386,
1250, 1188, 1154, 1012, 1053, 862, 766 cm™*; *H NMR (400 MHz, CDCls) ¢ 7.31 (d,
J=8.0 Hz, 2H), 7.18 (t, J = 8.0 Hz, 1H), 5.98 (dd, J = 6.6 Hz, J = 8.2 Hz, 1H), 3.73
(dd, J = 8.4 Hz, J = 14.2 Hz, 1H), 3.42 (dd, J = 6.4 Hz, J = 14.2 Hz, 1H), 1.23 (s, 9H);
13C NMR (100 MHz, CDCls) 6 132.9, 131.8, 130.8 (g, J = 304.2 Hz), 129.9, 129.4,
81.3, 81.0, 30.2, 26.3; 9F NMR (376 MHz, CDCl3) 6 -41.73 (s, 3F); HRMS (ESI)
calcd for Ci3HisCi2F302SNa (M+Na)*: 385.0014; found: 385.0012, C13H16Ci2F302S
(M+H)*: 363.0195; found: 363.0136.



OMe

SCF;
OMe OOBu-t

40
(2-(tert-Butylperoxy)-2-(2,5-dimethoxyphenyl)ethyl)(trifluoromethyl)sulfane (40):
Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1, Rf =
0. 6) in 49% vyield (86 mg); Colorless oil; IR (KBr): vmax 2981, 2929, 1676, 1571,
1533, 1470, 1436, 1368, 1326, 1254, 1117, 1056, 1015, 930, 869, 774, 721 cm™; H
NMR (400 MHz, CDCl3) § 6.92 (s, 1H), 6.73 (s, 2H), 5.42 (dd, J = 4.4 Hz, J = 8.3 Hz,
1H), 3.72 (s, 3H), 3.71 (s, 3H), 3.28 (dd, J = 4.4 Hz, J = 13.7 Hz, 1H), 3.10 (dd, J =
8.3 Hz, J = 13.7 Hz, 1H), 1.20 (s, 9H); 3C NMR (150 MHz, CDCl3) 6 153.6, 150.6,
131.1 (g, J = 304.1 Hz), 127.9, 113.6, 113.3, 111.5, 81.1, 78.6, 55.9, 55.7, 32.9, 26.4;
F NMR (564 MHz, CDCls) & -41.89 (s, 3F); HRMS (ESI) calcd for
CisH21F304SNa  (M+Na)*: 377.1005; found: 377.1009, CisH22F304S (M+H)*:
355.1185; found: 355.1150.

Me Me

SCF;
Me OOBu-t

4p

(2-(tert-Butylperoxy)-2-mesitylethyl)(trifluoromethyl)sulfane (4p): Isolated by
flash column chromatography (petroleum ether/ethyl acetate = 20:1, Ri= 0. 6) in 72%
yield (121 mg); white solid; IR (KBr): vmax 2987, 2920, 2842, 1743, 1661, 1593, 1533,
1461, 1427, 1359, 1310, 1274, 1223, 1115, 1044, 943, 874, 805, 753 cm™’; *H NMR
(400 MHz, CDCls) 6 6.83 (s, 2H), 5.57 (t, J = 6.5 Hz, 1H), 3.60 (dd, J = 8.0 Hz, J =
13.6 Hz, 1H), 3.22 (dd, J = 6.3 Hz, J = 13.6 Hz, 1H), 2.40 (s, 6H), 2.25 (s, 3H), 1.24
(s, 9H); 3C NMR (100 MHz, CDCls) 6 137.9, 136.7, 131.1, 131.0 (g, J = 304.1 Hz),
130.2, 81.6, 80.8, 31.9, 26.4, 20.8; 9F NMR (376 MHz, CDCls) & -41.98 (s, 3F);
HRMS (ESI) calcd for CisH23F302SNa (M+Na)*: 359.1263; found: 359.1269.

10



Me SCF,
OOBu-t

4q

(2-(tert-Butylperoxy)-2-phenylpropyl)(trifluoromethyl)sulfane (4q): Isolated by
flash column chromatography (petroleum ether/ethyl acetate = 20:1, Rt = 0. 6) in 84%
yield (128 mg); Colorless oil; IR (KBr): vmax 2984, 2928, 1451, 1370, 1191, 1115, 876,
758, 696 cm™*; *H NMR (400 MHz, CDCI3) 6 7.43-7.26 (m, 5H), 3.50 (d, J = 12.7 Hz,
1H), 3.41 (d, J = 12.7 Hz, 1H), 1.69 (s, 3H), 1.26 (s, 9H); 3C NMR (100 MHz,
CDCl3) ¢ 142.7, 131.3 (g, J = 305.2 Hz), 128.2, 127.6, 125.5, 82.1, 79.9, 38.8, 26.5,
24.2; F NMR (376 MHz, CDCls) & -41.90 (s, 3F); HRMS (ESI) calcd for
C14H20F302S (M+H)™: 309.1131; found: 309.1170.

Ph SCF;

OOBu-t

4r
(2-(tert-Butylperoxy)-2,2-diphenylethyl)(trifluoromethyl)sulfane (4r): Isolated by
flash column chromatography (petroleum ether/ethyl acetate = 20:1, Ri= 0. 6) in 84%
yield (155 mg); white solid; IR (KBr): vmax 2983, 2930, 1663, 1600, 1495, 1388, 1365,
1277, 1244, 1150, 1119, 1030, 1003, 910, 876, 781, 755, 697 cm™; *H NMR (400
MHz, CDCls) 6 7.34-7.23 (m, 10H), 4.03 (s, 2H), 1.24 (s, 9H); 13C NMR (100 MHz,
CDCl3) ¢ 142.0, 131.3 (g, J = 304.0 Hz), 128.0, 127.7, 126.8, 85.2, 80.4, 37.5, 26.6;
F NMR (376 MHz, CDCls) 6 -42.10 (s, 3F); HRMS (ESI) calcd for C19H21F302SNa
(M+Na)™: 393.1107; found: 393.1105.

Cl

Me SCF;
OOBu-t

4s

(2-(tert-Butylperoxy)-2-(4-chlorophenyl)propyl)(trifluoromethyl)sulfane (4s):

11



Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1, R¢= 0.
6) in 80% yield (136 mg); white solid; IR (KBr): vmax 2981, 2938, 2394, 2288, 1733,
1463, 1369, 1266, 1151, 1115, 1027, 847, 807, 755 cm™; *H NMR (400 MHz, CDCls)
5 7.35-7.30 (m, 4H), 3.46 (d, J = 12.8 Hz, 1H), 3.37 (d, J = 12.8 Hz, 1H), 1.66 (s, 3H),
1.26 (s, 9H); 3C NMR (100 MHz, CDCls) 6 141.3, 133.5, 131.1 (q, J = 303.7 Hz),
128.4, 127.1, 81.9, 80.1, 38.6, 26.5, 24.2; 1°F NMR (376 MHz, CDCls) ¢ -41.91 (s,
3F); HRMS (ESI) calcd for C14H19CIF302S (M+H)™: 343.0941; found: 343.1085.

F

SCF;
F OOBu-t

4t

(2-(tert-Butylperoxy)-2,2-bis(4-fluorophenyl)ethyl)(trifluoromethyl)sulfane  (4t):
Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1, R¢= 0.
6) in 86% yield (175 mg); Colorless oil; IR (KBr): vmax 2983, 1605, 1509, 1364, 1236,
1195, 1156, 1116, 1005, 878, 834, 753 cm™*; 'H NMR (400 MHz, CDCls) 6 7.30-7.27
(m, 4H), 7.03-6.98 (m, 4H), 3.96 (s, 2H), 1.23 (s, 9H); 3C NMR (100 MHz, CDCls) §
162.2 (d, J = 245.9 Hz), 137.7 (d, J = 2.6 Hz), 131.1 (g, J = 304.1 Hz), 128.7 (d, J =
8.1 Hz), 115.0 (d, J = 21.3 Hz), 84.7, 80.6, 37.7, 26.5; 1°F NMR (376 MHz, CDCls) &
-42.19 (s, 3F), -114.05 (s, 2F); HRMS (ESI) calcd for CioH1sFsO2SNa (M+Na)+:
429.0918; found: 429.0895.

Me SCF,

OOBu-t
4u

(2-(tert-Butylperoxy)-2-(naphthalen-1-yl)propyl)(trifluoromethyl)sulfane  (4u):
Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1, R¢= 0.
6) in 80% vyield (143 mg); yellow solid; IR (KBr): vmax 2983, 2929, 1511, 1460, 1370,
1254, 1115, 872, 807, 772 cml; 'H NMR (400 MHz, CDCls) ¢ 8.72 (d, J = 8.3
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Hz,1H), 7.83 (d, J = 9.4 Hz, 1H), 7.78 (d, J = 8.1 Hz, 1H), 7.52-7.43 (m, 3H), 7.39 (t,
J = 7.8 Hz, 1H), 3.97 (d, J = 12.6 Hz, 1H), 3.64 (d, J = 12.6 Hz, 1H), 1.97 (s, 3H),
1.23 (s, 9H); 3C NMR (100 MHz, CDCls) 6 137.6, 134.7, 131.3 (g, J = 303.9 Hz),
131.0, 129.5, 129.1, 126.4, 125.6, 125.3, 124.7, 124.6, 84.0, 79.9, 38.5, 26.7, 24.1; *°F
NMR (376 MHz, CDCls) & -41.68 (s, 3F); HRMS (ESI) calcd for Ci7H1sF302SNa
(M+Na)*: 359.1287; found: 359.1199.

OO SCF

OOBu-t
4v

(2-(tert-Butylperoxy)-2-(naphthalen-2-yl)ethyl)(trifluoromethyl)sulfane (4v):
Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1, Rf = 0.
6) in 73% yield (126mg); white solid; IR (KBr): vmax 2981, 2928, 1687, 1600, 1512,
1466, 1369, 1316, 1253, 1158, 1115, 1054, 953, 818, 752, 712 cm™; 'H NMR (400
MHz, CDCls) 6 7.85-7.80 (m, 4H), 7.48-7.44 (m, 3H), 5.26 (t, J = 6.4 Hz, 1H), 3.52
(dd, J = 7.6 Hz, J = 13.6 Hz, 1H), 3.24 (dd, J = 5.9 Hz, J = 13.6 Hz, 1H), 1.26 (s, 9H);
13C NMR (100 MHz,CDCls)s 135.5, 133.5, 133.1, 131.0 (g, J = 304.2 Hz), 128.5,
128.1, 127.7, 126.5, 126.4, 126.3, 124.2, 84.4, 81.2, 33.6, 26.4; °F NMR (376 MHz,

CDCls) 6 -41.62 (s, 3F);sHRMS (ESI) calcd for C17H10F302SNa (M+Na)™: 367.0950;

found: 367.0950.

S SCF,
OOBu-t
4w

2-(1-(tert-Butylperoxy)-2-((trifluoromethyl)thio)ethyl)benzo[b]thiophene  (4w):
Isolated by flash column chromatography (petroleum ether/ethyl acetate = 5:1, Rf = 0.
6) in 54% vyield (94 mg); white solid; IR (KBr):vmax 2981, 2928, 1667, 1463, 1362,
1313, 1251, 1154, 1115, 1014, 865, 752 cm™; 'H NMR (400 MHz, CDCls) ¢
7.82-7.74 (m, 2H), 7.37-7.29 (m, 3H), 5.39 (t, J = 6.8 Hz, 1H), 3.60 (dd, J = 7.0 Hz, J
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= 13.8 Hz, 1H), 3.29 (dd, J = 6.5 Hz, J = 13.8 Hz, 1H), 1.26 (s, 9H); 3C NMR (100
MHz, CDCl3)s 141.1, 139.8, 139.0, 130.9 (g, J = 304.5 Hz), 124.7, 124.4, 123.9,
123.2, 122.4, 81.5, 80.4, 33.5, 26.3; °F NMR (376 MHz, CDCls) ¢ -41.59 (s, 3F);
HRMS (ESI) calcd for C1sH17F302S2Na (M+Na)+: 351.0695; found: 351.0681.

@) SCF;
OOBu-t
4x

2-(1-(tert-Butylperoxy)-2-((trifluoromethyl)thio)ethyl)benzofuran (4x): Isolated
by flash column chromatography (petroleum ether/ethyl acetate = 20:1, Rt = 0. 6) in
57% yield (98 mg); white solid; IR (KBr): vmax 2982, 2928, 1669, 1614, 1453, 1364,
1313, 1253, 1156, 1116, 1006, 947, 871, 811, 750 cm™; *H NMR (400 MHz, CDCls)
§7.57 (d, J = 7.6 Hz, 1H), 7.48 (d, J = 8.2 Hz, 1H), 7.32-7.28 (m, 1H), 7.25-7.23 (m,
1H), 6.8 (s, 1H), 5.24 (t, J = 7.0 Hz, 1H), 3.60 (dd, J = 7.0 Hz, J = 14.0 Hz, 1H), 3.40
(dd, J = 7.0 Hz, J = 14.0 Hz, 1H), 1.22 (s, 9H); 3C NMR (100 MHz, CDCl3) § 154.9,
152.6, 130.8 (q, J = 304.5 Hz), 127.7, 124.8, 123.0, 121.4, 111.5, 106.8, 81.5, 78.1,
30.3, 26.2; 9F NMR (376 MHz, CDCls) ¢ -41.62 (s, 3F); HRMS (ESI) calcd for
C1sH17F303SNa (M+Na)*: 357.0743; found: 357.0715.

OOBu-t

4y
trans:cis > 20:1
(1-(tert-Butylperoxy)-1,2,3,4-tetrahydronaphthalen-2-yl)(trifluoromethyl)sulfane
(4y): Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1,
Ri= 0. 6) in 59% yield (94 mg), trans:cis > 20:1; Colorless oil; IR (KBr): vmax 2981,
2928, 1694, 1606, 1455, 1394, 1364, 1323, 1251, 1197, 1110, 1007, 937, 876, 816,
758 cm™; 'H NMR (400 MHz, CDCls) 6 7.40-7.12 (m, 4H), 5.03 (s, 1H), 4.36-4.34
(m, 1H), 2.95-2.78 (m, 2H), 2.57-2.50 (m, 1H), 2.09-2.05 (m, 1H), 1.30 (m, 9H); :*C
NMR (100 MHz, CDCls) 6 137.3, 132.3, 131.3 (q, J = 304.5 Hz), 129.3, 129.2, 129.0,
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126.3, 81.8, 80.8, 40.9, 26.5, 24.5, 22.6; *°F NMR (376 MHz, CDCls) § -39.63 (s, 3F);
HRMS (ESI) calcd for Ci1sH19F302SNa (M+Na)*:343.0950; found: 343.0976.

4. Characterization of 4aa-4ha and 6

MeOzC
Me SCF;

4aa

Methyl 2-(tert-butylperoxy)-2-methyl-3-((trifluoromethyl)thio)propanoate (4aa):
Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1, R¢= 0.
6) in 53% yield (77 mg); Colorless oil; IR (KBr): vmax 2984, 1746, 1454, 1368, 1308,
1266, 1194, 1116, 1022, 878, 810, 766 cm™*; *H NMR (600 MHz, CDCls) 6 3.70 (s,
3H), 3.53 (d, J = 13.5 Hz, 1H), 3.24 (d, J = 13.5 Hz, 1H), 1.42 (s, 3H), 1.14 (s, 9H);
13C NMR (150 MHz, CDCls) 6171.9, 131.3 (q, J = 303.6 Hz), 82.3, 80.6, 52.3, 34.1,
26.3, 20.0; °F NMR (564 MHz, CDCls) § -41.79 (s, 3F); HRMS (ESI) calcd for
C10H17F304SNa (M+Na)+: 313.0692; found: 313.0697.

t—BUOZC
Me SCF;

tert-Butyl 2-(tert-butylperoxy)-2-methyl-3-((trifluoromethyl)thio)propanoate
(4ba): Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1,
Rf= 0. 6) in 50% yield (83 mg); white solid; IR (KBr): vmax 2981, 2938, 2394, 2288,
1733, 1463, 1369, 1166, 1151, 1115, 1027, 847, 807, 755 cm™; H NMR (400 MHz,
CDCls) § 3.55 (d, J = 13.3 Hz, 1H), 3.28 (d, J = 13.3 Hz, 1H), 1.49 (s, 9H), 1.46 (s,
3H), 1.23 (s, 9H); 3C NMR (100 MHz, CDCls) § 170.5, 131.2 (q, J = 303.5 Hz), 82.4,
82.0, 80.2, 34.1, 27.8, 26.4, 20.0; 9F NMR (376 MHz, CDCls) & -41.91 (s, 3F);
HRMS (ESI) calcd for CisH23F304SNa (M+Na)*: 355.1161; found: 355.1153.

BnOzC
Me SCF;
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Benzyl 2-(tert-butylperoxy)-2-methyl-3-((trifluoromethyl)thio)propanoate (4ca):
Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1, Ri= 0.
6) in 34% yield (63 mg); white solid; IR (KBr): vmax 3033, 2980, 1742, 1457, 1373,
1300, 1258, 1111, 1028, 873, 805, 748, 696 cm™; 'H NMR (400 MHz, CDCls) ¢
7.30-7.26 (m, 5H), 5.14 (d, J = 4.8 Hz, 2H), 3.56 (d, J = 13.5 Hz, 1H), 3.24 (d, J =
13.5 Hz, 1H), 1.42 (s, 3H), 1.09 (s, 9H); 13C NMR (100 MHz, CDCls) ¢ 171.3, 135.4,
131.0 (g, J = 303.8 Hz), 128.5, 128.3, 128.2, 82.3, 80.6, 67.1, 34.1, 26.3, 20.0; *°F
NMR (376 MHz, CDCIs) ¢ -41.69 (s, 3F); HRMS (ESI) calcd for CisH21F304SNa
(M+Na)™: 389.1005; found: 389.1000.

PR Y SCF,
OOBu-t
4da

(2-(tert-Butylperoxy)-3-phenylpropyl)(trifluoromethyl)sulfane (4da): Isolated by
flash column chromatography (petroleum ether/ethyl acetate = 20:1, Ri= 0. 6) in 31%
yield (48 mg); white solid; IR (KBr): vmax 2977, 2924, 1745, 1644, 1458, 1365, 1251,
1193, 1152, 1116, 1030, 870, 749, 699 cm™*; *H NMR (400 MHz, CDCls) 6 7.28-7.21
(m, 5H), 4.36-4.30 (m, 1H), 3.20-3.16 (m, 1H), 3.04-2.92 (m, 3H), 1.16 (s, 9H); :*C
NMR (100 MHz, CDCls) ¢ 137.0, 129.5, 128.4, 126.7, 82.7, 80.9, 37.8, 31.6, 26.3;
19F NMR (376 MHz, CDCls) 6 -41.54 (s, 3F); HRMS (ESI) calcd for C14H20F302S
(M+H)*: 309.1131; found: 309.0923.

Ph

Me SCF;

OOBu-t
4ea

(2-(tert-Butylperoxy)-2-methyl-3-phenylpropyl) (trifluoromethyl)sulfane  (4ea):
Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1, R¢= 0.
6) in 42% vyield (68 mg); white solid; IR (KBr): vmax 2981, 2919, 2849, 2358, 1647,
1460, 1367, 1263, 1194, 1150, 1114, 934, 874, 805, 754, 701 cm™; *H NMR (400
MHz, CDCls) § 7.29-7.23 (m, 5H), 3.21 (d, J = 12.6 Hz, 1H), 3.07 (d, J = 12.6 Hz,
1H), 3.05 (d, J = 13.8 Hz, 1H), 2.85 (d, J = 13.8 Hz, 1H), 1.24 (s, 9H), 1.21 (s, 3H) ;
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13C NMR (100 MHz, CDCls) 6 136.4, 130.7, 129.4 (g, J = 307.2 Hz), 128.0, 126.6,
81.1, 79.6, 42.8, 37.1, 26.6, 21.5; °F NMR (376 MHz, CDCls) 6 -41.7 (s, 3F); HRMS
(ESI) calcd for  CisH2:F302SNa (M+Na)*: 345.1107; found: 345.1056.

0]

PN

Me o/\ﬁSCF3

OOBu-t
4fa

2-(tert-Butylperoxy)-3-((trifluoromethyl)thio)propyl acetate (4fa): Isolated by
flash column chromatography (petroleum ether/ethyl acetate = 20:1, Ri= 0. 6) in 43%
yield (63 mg); Colorless oil; IR (KBr): vmax 2981, 2929, 2359, 1748, 1462, 1371, 1283,
1155, 1116, 1042, 872, 755 cm™; *H NMR (400 MHz, CDCl3) § 4.28-4.17 (m, 3H),
3.13 (dd, J = 5.8 Hz, J = 13.6 Hz, 1H), 3.00 (dd, J = 5.1 Hz, J = 13.8 Hz, 1H), 2.02 (s,
3H), 1.17 (s, 9H); 3C NMR (100 MHz, CDCls) 6 170.5, 130.8 (q, J = 304.2 Hz), 81.1,
79.6, 62.4, 28.9, 26.1, 20.6; 1°F NMR (376 MHz, CDCls) & -41.8 (s, 3F); HRMS (ESI)
calcd for  CioHi7F304SNa (M+Na)+: 313.0692; found: 313.0692.

(@] Me

Me
Me OOBu-t
SCF,
4ga
5-(tert-Butylperoxy)-6-methyl-6-((trifluoromethyl)thio)heptan-2-one (4ga):

Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1, R¢= 0.
6) in 36% yield (57 mg); Colorless oil; IR (KBr): vmax 2921, 2855, 2392, 2281, 1516,
1465, 1362, 1268, 1025, 904, 756 cm™’; *H NMR (400 MHz, CDCl3) § 2.78-2.55 (m,
3H), 2.14 (s, 3H), 2.11-1.98 (m, 1H), 1.77-1.67 (m, 1H), 1.39 (s, 3H), 1.19 (s, 9H),
1.13 (s, 3H); 3C NMR (100 MHz, CDCls) 6 208.1, 80.0, 78.9, 48.1, 43.2, 29.8, 26.6,
25.4, 21.2, 18.7; 1%F NMR (376 MHz, CDCls) 6 -63.3 (s, 3F); HRMS (ESI) calcd for
C13H24F303S (M+H)+: 317.1393; found: 317.1365;317.1367.

MeWSCQ
OOBu-t
4ha
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(2-(tert-Butylperoxy)octyl)(trifluoromethyl)sulfane (4ha): Isolated by flash column
chromatography (petroleum ether/ethyl acetate = 20:1, Ri= 0. 6) in 36% yield (57 mg);
Colorless oil; IR (KBr): vmax 2928, 2862, 1752, 1644, 1462, 1370, 1334, 1250, 1152,
1117, 1029, 876, 755 cm™; H NMR (400 MHz, CDCls) & 4.19-4.08 (m, 1H), 3.21 (dd,
J=5.1Hz, J =133 Hz, 1H), 3.04 (dd, J = 5.8 Hz, J = 13.3 Hz, 1H), 1.64-1.56 (m,
2H), 1.33-1.29 (m, 8H), 1.24 (s, 9H), 0.89 (t, J = 6.5 Hz, 3H); 1*C NMR (100 MHz,
CDCl3) ¢ 131.2 (g, J = 303.7 Hz), 81.7, 80.4, 32.3, 31.7, 29.2, 26.4, 25.5, 25.2, 22.6,
14.0; F NMR (376 MHz, CDCls) 6 -41.9 (s, 3F); HRMS (ESI) calcd for
C13H26F302S (M+H)*: 303.1600; found: 303.1454.

OOBu-t

Me
Ph

SCF,

6
ar=2:1

(1-(tert-Butylperoxy)-1-phenylpropan-2-yl)(trifluoromethyl)sulfane (5): Isolated
by flash column chromatography (petroleum ether/ethyl acetate = 20:1, Rt= 0. 6) in
63% yield (97 mg), dr=2:1; Colorless oil; IR (KBr): vmax 2983, 2359, 1457, 1369,
1266, 1193, 1115, 1022, 755, 701 cm™; *H NMR (400 MHz, CDCl3) § 7.43-7.33 (m,
10H), 5.26 (d, J = 3.1 Hz, 1H), 5.07 (d, J = 5.4 Hz, 1H), 3.90-3.84 (m, 1H), 3.71-3.65
(m, 1H), 1.39 (d, J = 7.2 Hz, 3H), 1.38 (d, J = 7.0 Hz, 3H), 1.32 (s, 9H), 1.28 (s, 9H);
13C NMR (100 MHz, CDCls) 6 137.8, 136.5, 131.3 (q, J = 304.6 Hz), 128.3, 128.2,
128.1, 128.0, 127.6, 126.7, 87.0, 86.9, 81.2, 81.0, 45.0, 43.0, 26.4, 26.3, 17.7, 16.7,
F NMR (376 MHz, CDCls) 6 -39.57 (s, 3F), -40.57 (s, 3F); HRMS (ESI) calcd for
C14H20F302S (M+H)™: 309.1131; found: 309.1171.
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5. General procedure for synthesis of 8

SCF,
R4 Z CuSO,, HMPA R OOBu-t
ROOH + \( + AgSCF, ———4 07, "IN
R, MeCN, 85 °C R,
1 7 3a 8

To a dry Schlenk tube were added CuSO4 (0.1 mmol), AgSCF3 3 (1.0 mmol), K2S20s
(1.5 mmol), HMPA (0.25 mmol), allenes 7 (0.5 mmol) and anhydrous MeCN (5.0 mL)
under N2 atmosphere at room temperature. Subsequently, 1 (T-hydro, 70% in water,
2.5 mmol) was added to the mixture, and the resulting solution was stirred at 85 °C for
5 h. The resulting mixture and the solvent was evaporated under vacuum. The residue
was purified by flash column chromatography on silica gel (eluent: ethylacetate/

petroleum ether) to give the trifluoromethylthiolation-peroxidation products 8.

6. Characterization of 8

SCF,

/ OOBu-t

Bu-t

8a
E/Z=11:1
(1-(4-(tert-Butyl)phenyl)-3-(tert-butylperoxy)prop-1-en-2-yl)(trifluoromethyl)sulf
ane (8a): Isolated by flash column chromatography (petroleum ether/ethyl acetate =

20:1, Rt= 0. 6) in 48% vyield (87 mg), E/Z=11:1; Colorless oil; IR (KBr): vmax 2978,
1603, 1510, 1462, 1362, 1265, 1117, 1028, 913, 828, 754 cm’%;

E-isomer *H NMR (400 MHz, CDCls3) 6 7.46-7.36 (m, 5H), 4.79 (s, 2H), 1.33 (s, 9H),
1.28 (s, 9H); °C NMR (100 MHz, CDClIs) § 152.5, 150.2, 131.9, 130.0 (g, J = 307.3
Hz), 129.0, 125.6, 121.8, 80.9, 74.3, 34.8, 31.2, 26.4; 1°F NMR (376 MHz, CDCls) 6
-42.12 (s, 3F);

Z-isomer 'H NMR (400 MHz, CDCls) 4.71 (s, 2H); 1*F NMR (376 MHz, CDCls) &
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-39.27 (s, 3F);

HRMS (ESI) calcd for C1sH26F302S (M+H)*: 363.1600; found: 363.1604.

SCF,

_ OOBu-t

OCH;
8b
E/Z=1.3:1
(3-(tert-Butylperoxy)-1-(4-methoxyphenyl)prop-1-en-2-yl)(trifluoromethyl)sulfan
e (8b): Isolated by flash column chromatography (petroleum ether/ethyl acetate =
20:1, Rt= 0. 6) in 50% vyield (84 mg), E/Z=1.3:1; Colorless oil; IR (KBr): vmax 2976,

2926, 1606, 1512, 1462, 1368, 1295, 1258, 1117, 1031, 877, 830, 754 cm™,;

E-isomer *H NMR (400 MHz, CDCls) § 4.72 (s, 2H), 1.21 (s, 9H); °F NMR (376
MHz, CDCl3) & -42.29 (s, 3F);

Z-isomer 'H NMR (400 MHz, CDCls) & 4.63 (s, 2H), 1.20 (s, 9H); 2°F NMR (376
MHz, CDCls) & -39.58 (s, 3F);

Overlap *H NMR (400 MHz, CDClIs) 6 7.58-6.82 (m, 10H), 3.76 (s, 6H); *C NMR
(100 MHz, CDCIs) ¢ 160.4, 160.2, 150.2, 143.9, 131.6, 130.9, 127.4, 127.1, 120.0,
118.0, 114.0, 113.7, 80.9, 80.8, 80.0, 74.5, 55.3, 55.2, 26.4;

HRMS (ESI) calcd for CisH19F303SNa (M+Na)*: 359.0899; found: 359.0902.

SCF,

_ OOBu-t

Br
8c
E/Z=2:1

(1-(4-Bromophenyl)-3-(tert-butylperoxy)prop-1-en-2-yl)(trifluoromethyl)sulfane
(8c): Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1,
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Ri= 0. 6) in 44% vyield (84mg); Colorless oil; IR (KBr): vmax 2977, 2923, 2855, 1644,
1480, 1363, 1265, 1117, 1013, 912, 877, 814, 752, 662 cm’:;

E-isomer *H NMR (400 MHz, CDCls) § 4.72 (s, 2H), 1.26 (s, 9H); 2°F NMR (376
MHz, CDCl3) & -41.76 (s, 3F);

Z-isomer 'H NMR (400 MHz, CDCls) d 4.71 (s, 2H), 1.28 (s, 9H); 1°F NMR (376
MHz, CDCls) 6 -39.13 (s, 3F) ;

Overlap 'H NMR (400 MHz, CDCls) § 7.55-7.28 (m, 10H); *C NMR (100 MHz,
CDCls) § 148.2, 142.0, 133.5, 131.8, 131.5, 131.2, 130.6, 124. 0, 123.50, 122.2, 81.0,
80.9, 79.1, 73.9, 26.3;

HRMS (ESI) calcd for C14H17BrF302S (M+H)*: 385.0079; found: 385.0107.

SCF,

. OOBu-t

Cl

8d
E/Z=5:1

(3-(tert-Butylperoxy)-1-(2-chlorophenyl)prop-1-en-2-yl)(trifluoromethyl)sulfane
(8d): Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1,
Ri= 0. 6) in 53% yield (91 mg), E/Z=5:1; Colorless oil; IR (KBr): vmax 2970, 2928,
1692, 1611, 1458, 1365, 1258, 1119, 1026, 877, 825, 753 cm™™;

E-isomer *H NMR (400 MHz, CDCls) § 7.54-7.28 (m, 5H), 4.65 (s, 2H), 1.23 (s, 9H);
13C NMR (100 MHz, CDCls) ¢ 146.0, 133.8, 133.2, 130.4, 130.2, 129.9 (g, J = 306.3
Hz), 129.6, 126.7, 125.5, 80.9, 73.7, 26.3; 1°®F NMR (376 MHz, CDCl3) § -41.53 (s,
3F);

Z-isomer 'H NMR (400 MHz, CDCls) 6 4.77 (s, 2H), 1.24 (s, 9H); *°F NMR (376
MHz, CDCls) & -39.02 (s, 3F);

HRMS (ESI) calcd for  C1aH17CIF302S (M+H)*: 341.0584; found: 341.0509.
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SCF,
OOBu-t

Me

Me

8e
E/Z=5:1

(3-(tert-Butylperoxy)-1-(2,5-dimethylphenyl)prop-1-en-2-yl)(trifluoromethyl)sulf
ane (8e): Isolated by flash column chromatography (petroleum ether/ethyl acetate =
20:1, Rr= 0. 6) in 52% yield (87 mg), E/Z=5:1; Colorless oil; IR (KBr): vmax 2977,
2927, 1467, 1365, 1266, 1120, 912, 875, 754 cm'™,;

E-isomer 'H NMR (400 MHz, CDCls) 6 4.65 (s, 2H), 2.32 (s, 3H), 2.24 (s, 3H), 1.23
(s, 9H); 1°F NMR (376 MHz, CDCl3) & -42.14 (s, 3F);

Z-isomer H NMR (400 MHz, CDCl3) § 4 .74 (s, 2H), 2.42 (s, 3H), 2.22 (s, 3H), 1.28
(s, 9H); 1°F NMR (376 MHz, CDCl3) & -39.22 (s, 3F);

Overlap H NMR (400 MHz, CDCls) & 7.50- 7.01 (m, 6H): 3C NMR (100 MHz,
CDCls) o 149.4, 139.0, 136.4, 131.2, 130.9, 128.7, 127.7 (g, J = 304.8 Hz), 126.5,
123.1, 80.7, 73.9, 26.3, 21.1, 19.6;

HRMS (ESI) calcd for CisH21F302SNa (M+Na)*: 357.1107; found: 357.1183.

SCF,

~ OOBu-t

(3-(tert-Butylperoxy)-1-(naphthalen-2-yl)prop-1-en-2-yl)(trifluoromethyl)sulfane

8f

(8f): Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1,
Rf= 0. 6) in 50% yield (89 mg); Colorless oil; IR (KBr): vmax 2923, 2855, 2358, 1118,
913, 746, 662 cm™; 'H NMR (400 MHz, CDCls) & 7.96 (s, 1H), 7.90-7.87 (m, 3H),
7.67 (s, 1H), 7.57-7.53 (m, 3H), 4.88 (s, 2H), 1.33 (s, 9H); 3C NMR (100 MHz,
CDCl3) ¢ 149.7, 133.3, 133.0, 132.2, 128.9, 128.4, 128.3, 127.7 ,127.0, 126.6, 126.2,
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123.3, 80.9, 74.2, 26.4; *°F NMR (376 MHz, CDCls) 6 -41.83 (s, 3F); HRMS (ESI)
calcd for  CigH20F302S (M+H)*: 357.1131; found: 357.1207.

SCF,

Me P OOBu-t

(1-(tert-Butylperoxy)-3-(4-chlorophenyl)but-2-en-2-yl)(trifluoromethyl)sulfane
(89): Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1,
Ri= 0. 6) in 48% yield (84 mg), E/Z=3:1; Colorless oil; IR (KBr): vmax 2980, 2930,
1725, 1602, 1486, 1366, 1258, 1112, 1014, 876, 829, 755 cm™™;

E-isomer *H NMR (400 MHz, CDCls) 6 4.45 (s, 2H), 2.40 (s, 3H), 1.18 (s, 9H); *°F
NMR (376 MHz, CDCl3) -41.02 (s, 3F);

Z-isomer 'H NMR (400 MHz, CDCls) & 4.86 (s, 2H), 2.28 (s, 3H), 1.29 (s, 9H); °F
NMR (376 MHz, CDCl3) & -40.90 (s, 3F);

Overlap 'H NMR (400 MHz, CDCl3) ¢ 7.37-7.32 (m, 4H), 7.17 (d, J = 8.4 Hz, 2H),
7.08 (d, J = 8.4 Hz, 2H); **C NMR (100 MHz, CDCl3) 6 158.2, 139.3, 134.1, 128.7,
128.6, 128.4, 126.4, 118.9, 80.7, 76.1, 75.2, 29.7, 26.4, 26.3, 25.3, 23.5;

HRMS (ESI) calcd for  CisH19CIF302S (M+H)*: 355.0741; found: 335.0697.

SCF,

Ph % OOBu-t

8h

(3-(tert-Butylperoxy)-1,1-diphenylprop-1-en-2-yl)(trifluoromethyl)sulfane ~ (8h):
Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1, R¢= 0.
6) in 55% yield (105 mg); Colorless oil; IR (KBr): vmax 2979, 2930, 1587, 1484, 1450,
1360, 1250, 1191, 1125, 1093, 1020, 975, 917, 876, 755 cm™; *H NMR (400 MHz,
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CDCls) 6 7.34-7.28 (m, 6H), 7.22-7.17 (m, 4H), 4.70 (s, 2H), 1.21 (s, 9H); 3C NMR
(100 MHz, CDCls) 6 160.5, 141.1, 140.1, 129.1, 128.9, 128.4, 128.2, 128.1, 128.0,
120.5, 80.7, 75.3, 26.3; °F NMR (376 MHz, CDCls) J -40.09 (s, 3F); HRMS (ESI)
calcd for  CaoH22F302S (M+H)*: 383.1287; found: 383.1290.

Ph.__O

Benzophenone (9):! Isolated by flash column chromatography (petroleum ether/ethyl
acetate = 20:1, Rr= 0. 4) in 27% vyield (25 mg); white solid; *H NMR (400 MHz,
CDCl3) ¢ 7.80 (d, J = 7.1 Hz, 4H), 7.57 (t, J = 7.4 Hz, 2H), 7.46 (t, J = 7.6 Hz, 4H);
13C NMR (100 MHz, CDCls) § 196.5, 137.4, 132.2, 129.9, 128.1.

7. Transformation of trifluoromethylthio-peroxide compounds

t-BuOO OH
SCF
OO SCF; Pd/C, 1 atm H, 3
rt, MeOH
4v 10, 82%

To a solution of peroxide 4v (0.2 mmol) dissolved in anhydrous MeOH (2.0 mL),
Pd/C (10% w/w on activated charcoal, 0.02 mmol, 10 mol%) was added. The mixture
was stirred under 1 atmosphere of hydrogen (balloon) for 5 h at room temperature.
Then the mixture was filtered through a pad of Celite using CHCIs / MeOH 1:1 as
eluent. The solvent was removed under reduced pressure. The residue was purified by
flash column chromatography on silica gel (eluent: ethylacetate/ petroleum ether) to

give the alcohol 10.

OH

SCF3

10
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1-(Naphthalen-2-yl)-2-((trifluoromethyl)thio)ethan-1-ol (10): Isolated by flash
column chromatography (petroleum ether/ethyl acetate = 20:1, R¢= 0. 3) in 82% yield
(45 mg); Colorless oil; IR (KBr): vmax 2979, 2927, 2859, 1770, 1700, 1466, 1371,
1264, 1209, 1120, 1021, 861, 815, 764 cm™*; *H NMR (400 MHz, CDCls3) 6 7.87-7.82
(m, 4H), 7.52-744 (m, 3H), 5.08-5.05 (m, 1H), 3.29 (dd, J = 4.2 Hz, J = 13.9 Hz, 1H),
3.21 (dd, J = 8.9 Hz, J = 13.9 Hz, 1H), 2.60 (br, 1H); 3C NMR (100 MHz, CDCls) ¢
138.7,133.3, 133.1, 130.9 (g, J = 304.2 Hz), 128.7, 128.0, 127.7, 126.5, 126.4, 124.9,
123.3, 72.8, 38.4; 1°F NMR (376 MHz, CDCls) ¢ -40.81 (s, 3F); HRMS (ESI) calcd
for CisH12F30S (M+H)™: 273.0555; found: 273.0455.

£-BuOO O sor
F 3
SCF3 DBU,85°C
MeCN

4v 11, 93%

To a dry Schlenk tube were added DBU (0.04 mmol), the peroxide 4v (0.2 mmol) and
anhydrous MeCN (2.0 mL) under N2 atmosphere at room temperature. Subsequently,
the resulting solution was stirred at room temperature for 5 h. The solvent was
evaporated under vacuum and the residue was purified by flash column
chromatography on silica gel (eluent: ethylacetate/ petroleum ether) to give the

carbonyls 11.

O

SCF3

1"

1-(Naphthalen-2-yl)-2-((trifluoromethyl)thio)ethan-1-one (11): Isolated by flash
column chromatography (petroleum ether/ethyl acetate = 10:1, Ri= 0. 4) in 93% yield
(50 mg); Colorless oil; IR (KBr): vmax 2923, 2358, 1680, 1393, 1362, 1269, 1141, 855,
818, 753 cm™; 'H NMR (400 MHz, CDCls) & 8.42 (s, 1H), 7.99-7.87 (m, 4H),
7.66-7.56 (M, 2H), 4.64 (s, 2H); *C NMR (100 MHz, CDCls) 6 191.9, 135.9, 132.3,
131.9, 130.4, 129.6, 129.2, 128.9, 127.9, 127.2, 123.5, 38.6; °F NMR (376 MHz,
CDCls) 6 -41.30 (s, 3F); HRMS (ESI) calcd for CisHoFsOSNa (M+Na)*: 293.0218;

25



found; 293.0212.
8. Mechanistic studies

(a) -BUOOH +Ph.Z + AgSCF?’standard conditions pp

additive SCF3
OOBu-t
1 2 3a 4a
TEMPO 48%
BHT 0%
BQ 0%

To a dry Schlenk tube were added CuSO4 (0.1 mmol), AgSCF3 3 (1.0 mmol), K2S20s
(2.5 mmol), HMPA (0.25 mmol), alkene 2a (0.5 mmol), TEMPO (1.5 mmol, 3
equiv)/BHT/BQ and anhydrous MeCN (5.0 mL) under N2 atmosphere at room
temperature. Subsequently, 1a (T-hydro, 70% in water, 2.5 mmol) was added to the
mixture, and the resulting solution was stirred at 85 °C for 5 h. The resulting mixture
and the solvent was evaporated under vacuum. The formation of 5a was determined

by *H NMR and 5a was observed in 48%, 0%, 0% yield.

(b)t-BUOOH + Ph\\\\%Ph + AgSCF3 standard conditions

1 12 3a OOBu-t
Ph A SCF;
N Ph
~ _Ph .
Ph b — 13,57% E/Z=1.5:1
SCF; OOBu-t
y A SCF;3
Ph Ph

not observed
To a dry Schlenk tube were added CuSOa4 (0.1 mmol), AgSCF3 3 (1.0 mmol), K2S20s
(1.5 mmol), HMPA (0.25 mmol), alkene 12 (0.5 mmol) and anhydrous MeCN (5.0
mL) under N2 atmosphere at room temperature. Subsequently, 1a (T-hydro, 70% in
water, 2.5 mmol) was added to the mixture, and the resulting solution was stirred at
85 °C for 5 h. The resulting mixture and the solvent was evaporated under vacuum.

The formation of 13 was isolated in 57% yield.
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OOBu-t

Ph ¢~ SCF,

Ph
13

E/Z=1.5:1

(5-(tert-Butylperoxy)-2,5-diphenylpent-2-en-1-yl)(trifluoromethyl)sulfane  (13):
Isolated by flash column chromatography (petroleum ether/ethyl acetate = 20:1, R¢= 0.
6) in 57% yield (117 mg); Colorless oil; IR (KBr): vmax 2974, 2923, 2858, 1688, 1595,
1455, 1364, 1267, 1193, 1115, 1020, 877, 766, 700 cm™; *H NMR (400 MHz, CDCls)
5 7.36-7.03 (m, 20H), 5.90 (t, J = 7.6 Hz, 1H), 5.78 (t, J = 7.4 Hz, 1H), 4.99 (t, J = 6.6
Hz, 1H), 4.85 (t, J = 6.7 Hz, 1H), 3.93 (s, 2H), 3.77 (s, 2H), 2.97-2.90 (m, 1H),
2.75-2.68 (m, 1H), 2.63-2.56 (M, 1H), 2.42-2.35 (m, 1H), 1.24 (s, 9H), 1.19 (s, 9H);
13C NMR (100 MHz, CDCls) 6 140.4, 140.3, 137.9, 136.7, 134.6, 129.4, 128.6, 128.5,
128.3, 128.2, 128.0, 127.8, 127.7, 127.6, 126.9, 85.2, 85.0, 80.5, 80.4, 38.5, 34.8, 34.5,
29.7,29.4, 26.5 ; F NMR (376 MHz, CDCls) & -41.04 (s, 3F), -41.87 (s, 3F); HRMS
(ESI) calcd for  C22H26F302S (M+H)*: 411.1600; found: 411.1512.

OOBu-t
F t-BuOOH 1

(c) 2g, 0.5mmol ! standard F 49, 0.313mmol
MeO AgSCF, 32 SONditions .5 4e, 0.116mmol
\©\/ \©Y\SCF
3

2 .

e, 0.5mmol 5OBu.

To a dry Schlenk tube were added CuSOs (0.10 mmol), AgSCFs 3 (2.0 mmol),
K2S20s (1.5 mmol), HMPA (0.5mmol), alkene 2g (0.5 mmol) and 2e (0.5 mmol) and
anhydrous MeCN (10.0 mL) under N2 atmosphere at room temperature. Subsequently,
la (T-hydro, 70% in water, 5.0mmol) was added to the mixture, and the resulting
solution was stirred at 80 °C for 5 h. The resulting mixture and the solvent was
evaporated under vacuum. The ratio between the electron-deficient product 4g and
electron-rich trifluoromethylthiolation-peroxidation product 4e was approximately

2.7:1
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standard

12 Ph Ph Ph
Ph. 2 conditions SCF SCF SCF
(d) "INFT T Lqditive ¥ sy s 5 SCFee Yser
OOR OMe OH
2a 4a 14 15

To a dry Schlenk tube were added CuSOs (0.10 mmol), AgSCFs 3 (2.0 mmol),
K2S20s (1.5 mmol), HMPA (0.5mmol), alkene, additive and anhydrous MeCN (10.0
mL) under N2 atmosphere at room temperature. Subsequently, 1a (T-hydro, 70% in
water, 5.0mmol) was added to the mixture, and the resulting solution was stirred at 80
°C for 5 h. The resulting mixture and the solvent was evaporated under vacuum. The

formation of 4a was determined by *H NMR.

entry additive 4a 14 15(%)
1 none % /
2 MeOH, 1 equiv 69 0 /

3 MeOH, 10equiv 66 0 /
4 H20, 1 equiv 68 / 0
5 H20, 10 equiv 70 |/ 0

6 H20, 0.5ml 67 |/ 0

DFT calculation
Computational Methods

The geometries of all stationary points were optimized using the M06-2X density
functional method? with the 6-31G (d) basis set® for all atoms. Vibrational frequency
analyses at the same level of theory were performed on all optimized structures to
characterize stationary points as local minima or transition states. Transition states
were verified to have one imaginary vibrational frequency and were connected to the
appropriate reactant and product by optimizations along the reaction coordinate.
Solvation effects were calculated at the same level of theory as in the optimizations by
performing single point calculations using the SMD solvation model method.* The
solvents for reaction is acetonitrile. A larger basis set, 6-311G (d, p), was utilized for
singlepoint energy calculations on stationary points. The solution-phase Gibbs free

energy was determined by adding the solvation single-point energy and the gas-phase

29



thermal correction to the Gibbs free energy obtained from the vibrational frequencies.
The solution-phase Gibbs free energy was determined by adding the solvation
single-point energy and the gas-phase thermal correction to the Gibbs free energy
obtained from the vibrational frequencies. Unless otherwise specified, the
solution-phase Gibbs free energy was used in the present discussions. The Gaussian

09 suite of programs® was used for all calculations.

Cartesian Coordinates of Optimized Stationary Points

-0.20636354 1.18740410 1.20639121
1.18879599 1.18670129 1.20729748
1.88711797 1.18572457 0.00000000
1.19024831 1.18425127  -1.20896114

-0.20457651 1.18447495 -1.20978894

-0.90296129 1.18644794  -0.00203702

-0.75674048 1.18862412 2.15835054
1.73768599 1.18823267 2.16016642
1.74106633 1.18342212  -2.16074639

-0.75408048 1.18330600 -2.16242647

-2.00256489 1.18682177  -0.00293421
3.42711771 1.18583660 0.00088786
4.14438457 1.18457564  -1.11427128
3.88313621 1.18702353 1.00000124
5.24265092 1.18463653  -1.11363807
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0

31

3.68836606 1.18339271  -2.11338466
-8.13668186 1.03524228 0.00000000
-6.62261386 1.03524228 0.00000000
-8.52523186 2.08189728 0.00000000
-8.52524786 0.51104128  -0.90591200
-8.52857786 0.51288028 0.90578800
-6.08946786  -0.38138472  -0.03454800
-6.08984186 1.77564128 1.20842200
-4.97332686  -0.37605672  -0.06053600
-6.41913486  -0.94629772 0.87050700
-6.46416686  -0.91572772  -0.94038700
-6.42014786 1.27620528 2.15098600
-4.97369586 1.79511228 1.19124900
-6.46436486 2.82737928 1.21597100
-6.17340211 1.71323728  -1.17619368
-6.62473267 1.08553770  -2.24609740
-1.35095449  -0.18355359 0.00000000
-0.75761089 0.65553872 1.45336418
-2.70095449  -0.18353696 0.00000000



-0.90096993

-0.90094670

-0.53465396

0.84068504

1.76298004

1.25863004

-0.11382696

-1.01829696

-1.22699596

1.21181904

1.94410404

-0.48127796

-2.08838096

3.20375604

4.37573418

3.43499504

5.21362949

4.07984174

32

0.45283664  -1.10227059
-1.45635126 0.00000000
-0.14643131  -0.63566883
-0.38391431  -0.63567483
0.67850269  -0.63567583
1.99369569  -0.63567283
2.23161669  -0.63566983
1.16339569 -0.63566783
-0.98444431  -0.63566383
-1.40637531  -0.63567383
2.83643969  -0.63567483
3.25469769  -0.63566883
1.35321969  -0.63567083
0.36758969  -0.63567083
1.36703899  -0.63566854
-0.69789631  -0.63565983
0.93416975  -1.14109476
2.26367636  -1.13904623



5.88054399

6.62721901

5.84105874

4.85914598

6.39768036

6.65180277

8.01416792

7.15398442

7.19769672

5.63621609

8.63826218

8.50107013

7.96029568

5.91483929

4.66623627

2.80008500

1.69409100

1.02052500

1.46978900

2.92124933

2.01566851

3.95046814

2.56310491

2.92640655

0.55866848

2.54558911

-0.07200695

0.47632319

0.18280272

2.54978828

1.91391057

3.57025731

2.07783937

1.65769366

-0.74041400

0.06398500

0.73334300

0.58248500

33

3.50315280

2.52969107

3.12977646

3.66082287

4.46846451

2.97884099

2.18199482

2.23700698

3.92462064

3.13277645

3.08158355

1.43115836

1.79859746

1.20148242

1.25728307

1.03570500

1.31948800

0.28207400

-1.03995400



2.57736800

3.24476800

3.31412700

1.35242500

0.95052100

2.91719400

4.10571400

-0.14878000

-0.51309800

-0.21693800

-1.08152700

-0.13999400

-1.68063500

-1.80520500

-1.14782700

-2.89151600

-0.97209300

-0.20636354

1.18879599

1.88711797

1.19024831

-0.22255900

-0.88443200

-1.25956000

0.16304700

1.08249700

-0.33854500

-1.51383800

1.58657100

2.70423900

1.78280100

3.54100300

2.79742700

-0.89340400

0.90191000

-1.46364700

-1.43732600

-1.35061300

1.18740410

1.18670129

1.18572457

1.18425127
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-1.31810800

-0.28264900

1.84363500

2.34936400

-1.85768800

-2.34657600

-0.50254300

0.62761700

-0.23232800

1.72184600

0.13913900

-1.23865700

-0.06664900

0.02939300

1.01506900

-0.19817700

-1.09800200

1.20639121

1.20729748

0.00000000

-1.20896114



-0.20457651

-0.90296129

-0.75674048

1.73768599

1.74106633

-0.75408048

-2.00256489

3.42711771

3.78386422

3.78324149

3.94111658

3.77765257

3.41504063

5.33993569

5.82052833

7.22208469

7.41834109

7.90335374

7.74309231

6.89323792

7.00939331

8.50376872

1.18447495

1.18644794

1.18862412

1.18823267

1.18342212

1.18330600

1.18682177

1.18583660

0.17712656

1.67995326

1.92657838

1.32075139

2.85211008

2.18714088

2.64859088

2.89630972

3.91512643

1.59103369

3.43016472

4.86737921

3.52798465

4.13666318
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-1.20978894

-0.00203702

2.15835054

2.16016642

-2.16074639

-2.16242647

-0.00293421

0.00088786

-0.01077341

0.88061769

-1.24759393

-2.11428487

-1.35499589

-1.10507286

-2.24458794

-2.10611351

-1.00343594

-1.75341357

-3.42363783

-1.25629776

-0.03941844

-0.86320480



7.73430354

9.00350550

7.49824497

8.83827777

7.57353926

7.21960540

-3.87973300

-2.56968000

-1.76884700

-2.36908500

-3.68137500

-4.44806000

-4.46648300

-2.13273300

-1.79920100

-4.11555000

-5.47403900

-0.43647000

0.53173400

-0.07440000

1.20708800

0.83481700

1.74236779

1.18789142

3.63767435

2.68622388

4.37885538

1.24803800

1.34280000

0.17968700

-1.08278300

-1.16512800

-0.00648300

2.15164600

2.31735100

-1.99693100

-2.14001500

-0.07976300

0.33466200

-0.75313000

1.34931600

-0.52117800
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-2.55717525

-1.63638506

-0.79433627

-3.35675127

-4.23865913

-3.69275634

-0.25788700

0.18753200

0.38997200

0.11089800

-0.33704100

-0.52478400

-0.40213400

0.39193700

0.24680100

-0.54401400

-0.87442100

0.85546700

1.10452100

0.99720100

1.93111100



H 0.06873000  -1.72185200 1.30469600
C 2.81872500 0.24875100  -0.21375600
S 1.66234300 -1.13686600 -0.37092000
F 3.45639900 0.27053300 0.97558700
F 3.75257500 0.13218600 -1.17660500
F 2.23611900 1.45870200  -0.35520300
9. Further application
(S1a) tBUOOH +Ph 2 + Agscn -Standard PhY\SCN Ry OOBu-t
cond|t|ons
OOBu-t OOBu-t
1 2 3a $1, 0% 5, 50%
_standard

(S1b) TMSN; + Pho o2 + AgSCF, -Sandard

PhY\SCF;g

82 0%

P
N

3
S3,71%

conditions

1 2 3a

To explore the application of the radical coupling strategy for alkene three-component
difunctionalization of other radical systems, two experiments were carried out. To our
disappointment, when styrene (2a) was used as a template by treatment with AGSCN
instead of AgSCFs under the above system, the bisperoxidation product 5 ® was
isolated with a moderate yield of 50% with no desired p-thiocyanated peroxides S1
detected. Besides, TMSNs, AQSCFs and styrene failed to give the desired
trifluoromethylthiolation-azidation product S2. Interestingly, 1,2-diazide S3 were
isolated in 71%.” We hypothesized that the reactivity of azidyl radical (-Ns) is much
higher than that of SCF3 radical under our reaction conditions and thus overwhelms

the reaction with AgSCFs.

Ph
OOBu-t

OOBu-t

flash  column

(1,2-Bis(tert-butylperoxy)ethyl)benzene  (5):° Isolated by
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chromatography (petroleum ether/ethyl acetate = 20:1, R¢= 0. 6) in 50% yield (71 mg);
Colorless oil; *H NMR (400 MHz, CDCls) ¢ 7.39-7.30 (m, 5H), 5.22 (dd, J = 4.0 Hz,
J=7.8Hz, 1H), 4.24 (dd, J = 7.8 Hz, J = 11.6 Hz, 1H), 4.09 (dd, J = 4.0 Hz, J =11.6
Hz, 1H), 1.26 (s, 9H), 1.25 (s, 9H); 3C NMR (100 MHz, CDCls) § 138.6, 128.2,
127.9, 127.0, 83.3, 80.6, 80.4, 76.8, 26.3, 26.2.

Ph
s

N3

S3
(1,2-Diazidoethyl)benzene (S3):” Isolated by flash column chromatography
(petroleum ether/ethyl acetate = 20:1, Ri= 0. 6) in 71% yield (67 mg); Colorless oil;
'H NMR (400 MHz, CDCl3) 6 7.43-7.32 (m, 5H), 4.67 (dd, J = 4.9 Hz, J = 8.2
Hz,1H), 3.49 (dd, J = 8.3 Hz, J = 12.8 Hz, 1H), 3.42 (dd, J =4.9 Hz, J = 12.8 Hz, 1H);
13C NMR (100 MHz, CDCls) § 136.4, 129.1, 129.0, 127.0, 65.6, 56.0.

10. General procedure for synthesis of olefins

Table S1 These substrates were prepared according to the reported literatures.

@v [8] @i [9]
= >~

NO, Cl

OMe [10] [11]

OMe

~ [12] Cry/ |
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-/ | \\\\%ph [15]
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R“Y/ [16]
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NAME CYJm2p
EXPNO 1
PROCNO 1
Date_ 20190314
Time 13.25
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCI3
SCF; NS 8
DS 0
OOBu-t SWH 9615.385 Hz
4a FIDRES 0.146719 Hz
AQ 3.4079220 sec
RG 15.49
DW 52.000 usec
DE 6.50 usec
TE 295.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 600.1739011 MHz
NUC1 1H
P1 9.77 usec
Sl 65536
SF 600.1700508 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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CHANNEL f1

CYJdm2p
2

1
20190314
13.42
spect

5 mm PABBO BB/

zgpg30
65536

CDCI3

320

4
37878.789
0.577984
0.8651252
190.02
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6.50
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2.00000000
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EXPNO 3

PROCNO 1

Date_ 20190314

Time 13.21

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgfhiggn.2

TD 131072

SOLVENT CDCI3

NS 64

DS 4

SCF; SWH 133928.578
OOBu-t FIDRES 1.021794
- AQ 0.4893855

4a RG 14
DwW 3.733

DE 6.50

TE 296.0

D1 1.00000000

D11 0.03000000

D12 0.00002000

TDO 1
—======= CHANNEL f1 ====

SFO1 564.6675534

NUC1 19F

P1 11.90

SI 65536

SF 564.7240258
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PC 1.00
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PROCNO 1
Date_ 20190328
Time 18.48
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PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDCI3
Me NS 8
DS 0
SWH 6393.862 Hz
SCF; FIDRES 0.195125 Hz
R AQ 2.5625076 sec
OOBu-t RG 80.6
4b DW 78.200 usec
DE 6.50 usec
TE 292.3 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
PL1W 17.01305389 W
SFO1 400.1326008 MHz
Si 32768
SF 400.1300186 MHz
WDW EM
SSB 0
| LB 0.30 Hz
| GB 0
PC 1.00
|
{
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—21.21
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cyj856ap-20190328

2

1
20190328
18.53
spect

5 mm PABBO BB-
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CDCI3
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4
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1.2976629
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19.800
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13C
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55.31277084
100.6238364
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1H
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0
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INSTRUM spect
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NS 32
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SWH 89285.711 Hz
FIDRES 0.681196 Hz
SCF3 AQ 0.7340532 sec
RG 812
OOBu-t DW 5.600 usec
4b DE 6.50 usec
TE 292.8 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 19F
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PL1 -2.00 dB
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| | ' | ' | ' | ' | ' | ' | ' | ' | ' 'GS 3- 08 Hz
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cyj-855bp-20190402
1

1

20190402
22.42
spect

5 mm PABBO BB-
zg30

32768
CDCI3

8

0

6393.862
0.195125
2.5625076
45.2
78.200
6.50

293.2
1.00000000

CHANNEL f1
1H

10.40

-1.00
17.01305389
400.1326008
32768
400.1300247
EM

0

0.30

0

1.00



N

~ < <
L T T e T | HH
H < AN W© L !
n MOOMOANNNN < -
-~ A 0 0

t-Bu

SCF;
OOBu-t
4c

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DwW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
WwDw
SSB
LB

GB

PC

200 180 160 140 120 100 80

| ' I
60 40

49

ppm

cyj855bp-20190403
2
1
20190402
22.46
spect
5 mm PABBO BB-
zgpg30
65536
CDCI3
48
4
25252 .525 Hz
0.385323 Hz
1.2976629 sec
181
19.800 usec
6.50 usec
294.6 K
2.00000000 sec
0.03000000 sec

CHANNEL f1 ========
13C
15.00 usec
2.00 dB
55.31277084 W
100.6238364 MHz

CHANNEL f2 ========
waltz16
1H
80.00 usec
-1.00 dB
16.72 dB
15.50 dB
17.01305389 W
0.28759566 W
0.38087484 W
400.1316005 MHz
32768
100.6127734 MHz
EM
0
3.00 Hz
0
1.40



-41.825

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D

t-Bu SOLVENT
NS
DS

SCF, SWH

FIDRES
OOBu-t AQ
RG

4c DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SF02
sl

| SF

| wDw
SSB
LB

I ' I ' I ' I ' I ' I ' I ' I ' I ' GB
-40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC

50

cyj-855bp-20190402

3

1

20190402
22.51
spect

5 mm PABBO BB-
zgfhiggn
131072
CDCI3

32

4
89285.711
0.681196
0.7340532
812

5.600

6.50

293.7
1.00000000
0.03000000
0.00002000

376.4607164

CHANNEL 2 ====

waltz16

1H

80.00

-1.00

16.72
17.01305389
0.28759566
400.1316005
65536
376.4983660
EM

0

3.00

0

1.00



[(eRToR_Ne] omndo VAT ITO OO O —
OO —A 0 O~ NOOMNOS N o] <
mOaS i NNooTdaaa o N
NAME cyj855dp-20190328
EXPNO 1
PROCNO 1
Date_ 20190328
Time 20.27
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
AcO ﬁgLVENT CDCIS
DS 0
SWH 6393.862 Hz
SCF; FIDRES 0.195125 Hz
- AQ 2.5625076 sec
OOBu-t RG 57
4d DW 78.200 usec
DE 6.50 usec
TE 292.3 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
PL1W 17.01305389 W
SFO1 400.1326008 MHz
S 32768
SF 400.1300130 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
|| 'I PC 1.00
! [
n I I N . R
B B L U L L L L B B L B
10 9 8 7 6 5 4 3 2 1 0 ppm

= o8 8

51

2 2



AcO

—169.25

SCF,
OOBu-t
4d

—150.77

135.64
132.40
129.36

33.64
26.25
21.02

r
[
[

135.45
125.51

—1—83.61
——81.19

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DwW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
WwDw
SSB
LB

GB

PC

T
200

180 160

140 120

100

cyj855dp-20190328
2
1
20190328
20.31
spect
5 mm PABBO BB-
zgpg30
65536
CDCI3
40
4
25252 .525 Hz
0.385323 Hz
1.2976629 sec
181
19.800 usec
6.50 usec
293.5 K
2.00000000 sec
0.03000000 sec

CHANNEL f1 ========
13C
15.00 usec
2.00 dB
55.31277084 W
100.6238364 MHz

CHANNEL f2 ========
waltz16
1H
80.00 usec
-1.00 dB
16.72 dB
15.50 dB
17.01305389 W
0.28759566 W
0.38087484 W
400.1316005 MHz
32768
100.6127774 MHz
EM
0
3.00 Hz
0
1.40



-41.772

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
AcO D
SOLVENT
NS
DS
SCF;3 SWH
OOBu-t FIDRES

AQ
4d RG
DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SF02

l S1
SF

T wDw
SSB

LB

I ' I ' I ' I ' I ' I ' I ' I ' I ' GB
-40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC

53

cyj855dp-20190328

3

1

20190328
20.36
spect

5 mm PABBO BB-
zgfhiggn
131072
CDCI3

32

4
89285.711
0.681196
0.7340532
812

5.600

6.50

292.7
1.00000000
0.03000000
0.00002000

376.4607164

CHANNEL 2 ====

waltz16

1H

80.00

-1.00

16.72
17.01305389
0.28759566
400.1316005
65536
376.4983660
EM

0

3.00

0

1.00



797
520
502
486
469
177
160
143
127
1.239

__-7.275
~—7.253
__-6.908
~—6.886

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
™

MeO SOLVENT
NS

DS
SCF3 SWH

OOBu-t FIDRES
AQ

4e RG

DW

DE

f [

] AN L |

10 9 8 7 6 5 4 3 2 1 0 ppm

54

' A | BRUKER
Voo N ( S0

cyj855cp-20190411
1

1

20190411
9.09

spect

5 mm PABBO BB-
zg30

32768
CDCI3

8

0

6393.862
0.195125
2.5625076
64

78.200
6.50

293.3
1.00000000

CHANNEL f1 ====

1H

10.40

-1.00
17.01305389
400.1326008
32768
400.1300153
EM

0

0.30

0

1.00



—113.92
——83.85
——81.02
—55.17
—33.43
26.31

MeO

SCF;
OOBu-t
4e

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
wDw
SSB
LB

GB

PC

r— T - 1 - 1T -~ 1T ~ T "~ T "~ T "~ T "~ T " 1
200 180 160 140 120 100 80 60 40

55

cyj855cp-20190411
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2050

5.600

6.50

293.7
1.00000000
0.03000000
0.00002000

376.4607164

CHANNEL 2 ====

waltz16

1H

80.00

-1.00

16.72
17.01305389
0.28759566
400.1316005
65536
376.4983660
EM

0

0.30

0

1.00



0000 oW~
< N O DO O
vox< s R
NN PP

-
~

FsC

SCF,
OOBu-t
4f

bh

1.251

L

1l

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

10 9 8 7 6 5

% 2

3

22

57
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o
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?

1

ppm

cyj862ap-20190411
1

1
20190411
8.34
spect
5 mm PABBO BB-
zg30
32768
CDCI3
8
0
6393.862 Hz
0.195125 Hz
2.5625076 sec
57
78.200 usec
6.50 usec
293.1 K
1.00000000 sec

CHANNEL f1 ========
1H
10.40 usec
-1.00 dB
17.01305389 W
400.1326008 MHz
32768
400.1300171 MHz
EM
0
0.30 Hz
0
1.00



——142._45

_/'
-
~

FsC

SCF;
OOBu-t
4f

_—83.52
——81.50

33.63
26.27

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF

TR—

thMuwmmwummwmﬁuvuundmdmmukmwnuwmwnwuwwwnmwnn ss8

LB
GB
PC

— T T T T
200 180 160 140 120 100

80 60 40 20 0 ppm

CHANNEL f1

CHANNEL f2

2

1
20190411
8.40
spect

5 mm PABBO BB-

zgpg30
65536

CDCI3

64

4

25252 .525
0.385323
1.2976629
181

19.800
6.50

294.7
2.00000000
0.03000000

13C

15.00

2.00
55.31277084
100.6238364

waltz16

1H

80.00

-1.00

16.72

15.50
17.01305389
0.28759566
0.38087484
400.1316005
32768
100.6127674
EM

0

3.00

0

1.40

cyj862ap-20190410
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446
428
412
394
152
137
118
103
1.236

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
F TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

SCF;
OOBu-t
49

.

10 9 8 7 6 5 4 3 2 1 0 ppm

60

cyj-850bp-20190415
1

1

20190415
17.08
spect

5 mm PABBO BB-
zg30

32768
CDCI3

8

0

6393.862
0.195125
2.5625076
40.3
78.200
6.50

296.3
1.00000000

CHANNEL f1
1H

10.40

-1.00
17.01305389
400.1326008
32768
400.1300180
EM

0

0.30

0

1.00



SCF3
OOBu-t
49

132.44
129.40
128.82
128.74
115.64
115.42
83.52

81.21

33.60

135.50
126.37

N ——

26.30

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
wDw
SSB

RVRAPRTFRYOIPPIN W SPERIO IO <

GB
PC

I ) T T T
200 180 160

140

I ' 1
120 100

80

60 40 opm

61

cyj-850bp-20190415
2
1
20190415
17.12
spect
5 mm PABBO BB-
zgpg30
65536
CDCI3
40
4
25252 .525 Hz
0.385323 Hz
1.2976629
181
19.800
6.50
297.5 K
2.00000000
0.03000000

CHANNEL f1 ========
13C
15.00
2.00 dB
55.31277084 W
100.6238364
CHANNEL 2 ========
waltz16
1H
80.00
-1.00 dB
16.72 dB
15.50 dB
17.01305389 W
0.28759566 W
0.38087484 W
400.1316005
32768
100.6127701
EM
0
3.00 Hz

0

1.40
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410
390
375
356
139
125
105
090
1.236

7.291
7.270

7.359
7338
<
\

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

Cl

SCF,
OOBu-t
4h

LLJM L,

10 9 8 7 6 5 4 3 2 1 0 ppm

gl e EE 2

63

cyj850cp-20190328
1

1

20190328
19.30
spect

5 mm PABBO BB-
zg30

32768
CDCI3

8

0

6393.862
0.195125
2.5625076
64

78.200
6.50

292.3
1.00000000

CHANNEL f1
1H

10.40

-1.00
17.01305389
400.1326008
32768
400.1300152
EM

0

0.30

0

1.00
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Cl
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33.53
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DwW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
WwDw
SSB
LB

GB

PC

200 180 160 140 120 100 80

| ' I
60 40

64

ppm

cyj850cp-20190328
2
1
20190328
19.35
spect
5 mm PABBO BB-
zgpg30
65536
CDCI3
72
4
25252 .525 Hz
0.385323 Hz
1.2976629 sec
181
19.800 usec
6.50 usec
293.3 K
2.00000000 sec
0.03000000 sec

CHANNEL f1 ========
13C
15.00 usec
2.00 dB
55.31277084 W
100.6238364 MHz

CHANNEL f2 ========
waltz16
1H
80.00 usec
-1.00 dB
16.72 dB
15.50 dB
17.01305389 W
0.28759566 W
0.38087484 W
400.1316005 MHz
32768
100.6127727 MHz
EM
0
3.00 Hz
0
1.40



-41.706

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW
SCF, DE

OOBu-t TE
4h D11

Cl

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
SI

| SF

] WDW
SSB
LB

L e e B L L
-60 -80 -100 -120 -140 -160 -180 -200 ppmrC

3.00- &
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cyj850cp-20190328

3

1

20190328
19.43
spect

5 mm PABBO BB-
zgfhiggn
131072
CDCI3

32

4
89285.711
0.681196
0.7340532
812

5.600

6.50

292.7
1.00000000
0.03000000
0.00002000

376.4607164

CHANNEL 2 ====

waltz16

1H

80.00

-1.00

16.72
17.01305389
0.28759566
400.1316005
65536
376.4983660
EM

0

3.00

0

1.00
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EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

Br

SCF,
OOBu-t
4i

b l AJL‘_. .

10 9 8 7 6 5 4 3 2 1 0 ppm
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cyj856¢cp-20190411
1

1

20190411
8.52

spect

5 mm PABBO BB-
zg30

32768
CDCI3

8

0

6393.862
0.195125
2.5625076
36

78.200
6.50

293.2
1.00000000

CHANNEL f1
1H

10.40

-1.00
17.01305389
400.1326008
32768
400.1300218
EM

0

0.30

0

1.00
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——83.47
——81.25
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
WwDw

o ) SSB

o

o o N LB
GB
PC

T
200

T
180

T
160

T
140

T
120

T
100

40

CHANNEL f1

CHANNEL f2

2

1
20190411
8.58
spect

5 mm PABBO BB-

zgpg30
65536

CDCI3

64

4

25252 .525
0.385323
1.2976629
181

19.800
6.50

294.7
2.00000000
0.03000000

13C

15.00

2.00
55.31277084
100.6238364

waltz16

1H

80.00

-1.00

16.72

15.50
17.01305389
0.28759566
0.38087484
400.1316005
32768
100.6127762
EM

0

3.00

0

1.40

cyj856¢cp-20190411



-41.677

NAME Ccyj856cp-20190411
EXPNO 3
PROCNO 1
Date_ 20190411
Time 9.02
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfthiggn
TD 131072
SOLVENT CDCI3
NS 64
DS 4
Br SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
SCF3 RG 2050
R DW 5.600 usec
OOBu-t DE 6.50 usec
4i TE 293.6 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 4
—======= CHANNEL f1 ========
NUC1 19F
P1 14.20 usec
PL1 -2.00 dB
PL1W 20.42289734 W
SFO1 376.4607164 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 16.72 dB
PL2W 17.01305389 W
PL12W 0.28759566 W
SF02 400.1316005 MHz
I S1 65536
SF 376.4983660 MHz
' WDW EM
SSB 0
. . . . . . . . LB 0.30 Hz
I I I I I I I I I GB 0
-20 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC 1.00

3.00- &
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5.707
570
561
534
526
169
146
134
111

1.246
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NO, o=

DS

SWH
wor. FIDRES

AQ
OOBu-t i
: BVE”

| . 3 e 1

10 9 8 7 6 5 4 3 2 1 o ppm
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69

cyj845ap-20190329
1

1

20190329
9.45

spect

5 mm PABBO BB-
zg30

32768
CDCI3

8

0

6393.862
0.195125
2.5625076
90.5
78.200
6.50

294.7
1.00000000

CHANNEL f1 ====

1H

10.40

-1.00
17.01305389
400.1326008
32768
400.1300091
EM

0

0.30

0

1.00



—147.95
135
133
132
129
129
128
124

———81.78

——79.44

SCF;
OOBu-t
4

W I——

33.47
26.27

BT et

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
WwDw
SSB
LB

GB

PC

L I
200 180 160 140 120 100 80

T
60 40

70

20 0 ppm

CHANNEL f1

CHANNEL f2

2

1
20190329
9.48
spect

5 mm PABBO BB-

zgpg30
65536

CDCI3

40

4

25252 .525
0.385323
1.2976629
181

19.800
6.50

295.5
2.00000000
0.03000000

13C

15.00

2.00
55.31277084
100.6238364

waltz16

1H

80.00

-1.00

16.72

15.50
17.01305389
0.28759566
0.38087484
400.1316005
32768
100.6127723
EM

0

3.00

0

1.40

cyj-845ap-20190329



-41.693

NAME cyj-845ap-20190329
EXPNO 3
PROCNO 1
Date_ 20190329
Time 9.53
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfthiggn
TD 131072
NO, SOLVENT CDCI3
NS 32
DS 4
SCF; SWH 89285.711 Hz
FIDRES 0.681196 Hz
OOBu-t AQ 0.7340532 sec
4j RG 812
DW 5.600 usec
DE 6.50 usec
TE 295.0 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 19F
P1 14.20 usec
PL1 -2.00 dB
PL1W 20.42289734 W
SFO1 376.4607164 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 16.72 dB
PL2W 17.01305389 W
PL12W 0.28759566 W
SF02 400.1316005 MHz
Sl 65536
L | SF 376.4983660 MHz
1 WDW EM
SSB 0
. . . . . . . . . LB 3.00 Hz
I I I I I I I I I GB 0
-40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC 1.00

71
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NAME cyj856bp-20190328
EXPNO 1
PROCNO 1
Date_ 20190328
Time 20.42
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
M TD 32768
e SOLVENT cDCI3
NS 8
DS 0
SWH 6393.862 Hz
SCF; FIDRES 0.195125 Hz
AQ 2.5625076 sec
OOBu-t RG 57
4k DW 78.200 usec
DE 6.50 usec
TE 292.3 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
PL1W 17.01305389 W
SFO1 400.1326008 MHz
Si 32768
SF 400.1300226 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
b | oy
M jl ] U JL " JM 11
B B L U L L L L B B L B
10 9 8 7 6 5 4 3 2 1 0 ppm

o s B g B

72



Me

SCF,
0OBu-t
4k

SR

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
WwDw
SSB
LB

GB

PC

I
200 180 160 140 120 100 80 60 40

73

20 0 ppm

CHANNEL f1

CHANNEL f2

2

1
20190328
20.47
spect

5 mm PABBO BB-

zgpg30
65536

CDCI3

64

4

25252 .525
0.385323
1.2976629
181

19.800
6.50

293.6
2.00000000
0.03000000

13C

15.00

2.00
55.31277084
100.6238364

waltz16

1H

80.00

-1.00

16.72

15.50
17.01305389
0.28759566
0.38087484
400.1316005
32768
100.6127742
EM

0

3.00

0

1.40

cyj856bp-20190328



-41.80

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
™
SOLVENT
NS
DS
SWH

Me FIDRES
AQ
RG
DW

SCF, DE

OOBu-t D1
4k D11

e e
-20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm

74

cyj856bp-20190328

3

1

20190328
20.52
spect

5 mm PABBO BB-
zgfhiggn
131072
CDCI3

32

4
89285.711
0.681196
0.7340532
812

5.600

6.50

292.8
1.00000000
0.03000000
0.00002000

CHANNEL f1 ====

19F

14.20

-2.00
20.42289734
376.4607164

CHANNEL f2 ====

waltzl6

1H

80.00

-1.00

16.72
17.01305389
0.28759566
400.1316005
65536
376.4983660
EM

0

3.00

0

1.00



5.065
5.050

5.046
5.032
379
360
344
325
139
125
104
091
1.244

I\ BRUKER
NAME cyj856dp-20190328
EXPNO 1
PROCNO 1
Date_ 20190328
Time 20.58
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
Br SOLVENT CDCI3
NS 8
DS 0
SWH 6393.862 Hz
FIDRES 0.195125 Hz
SCF3 AQ 2.5625076 sec
RG 57
OOBu-t DW 78.200 usec
41 DE 6.50 usec
TE 292.3 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
PL1W 17.01305389 W
SFO1 400.1326008 MHz
Si 32768
SF 400.1300154 MHz
WDW EM
' | SSB 0
| LB 0.30 Hz
GB 0
| PC 1.00
[
| N |
L x LJ ~ 1
B B L U L L L L B B L B
10 9 8 7 6 5 4 3 2 1 0 ppm

EH 2 e 2

75



83.44
81.39
33.62
26.30
135.41

Br

SCF,
OOBu-t
41

s

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DwW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
WwDw
SSB
LB

GB

PC

I
200 180 160 140 120 100 80 60 40

76

ppm

cyj856dp-20190328
2
1
20190328
21.04
spect
5 mm PABBO BB-
zgpg30
65536
CDCI3
72
4
25252 .525 Hz
0.385323 Hz
1.2976629 sec
181
19.800 usec
6.50 usec
293.7 K
2.00000000 sec
0.03000000 sec

CHANNEL f1 ========
13C
15.00 usec
2.00 dB
55.31277084 W
100.6238364 MHz

CHANNEL f2 ========
waltz16
1H
80.00 usec
-1.00 dB
16.72 dB
15.50 dB
17.01305389 W
0.28759566 W
0.38087484 W
400.1316005 MHz
32768
100.6127739 MHz
EM
0
3.00 Hz
0
1.40



-41.691

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
B PROBHD
r PULPROG
D
SOLVENT
NS
SCF; DS

SWH
OOBu-t FIDRES

AQ
4 RC
DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SF02

l S1
SF

1 WDW
SSB
LB

I ' I ' I ' I ' I ' I ' I ' I ' I ' GB
-40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC
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cyj856dp-20190328

3

1

20190328
21.09
spect

5 mm PABBO BB-
zgfhiggn
131072
CDCI3

32

4
89285.711
0.681196
0.7340532
812

5.600

6.50

292.7
1.00000000
0.03000000
0.00002000

376.4607164

CHANNEL 2 ====

waltz16

1H

80.00

-1.00

16.72
17.01305389
0.28759566
400.1316005
65536
376.4983660
EM

0

3.00

0

1.00



1.248

3

3

3

3

3

3

3

3
_—2.352
——2.302

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
Me NS

DS

SWH
SCF; FIDRES

AQ
Me OOBu-t RC

DW
4m DE

1w _

10 9 8 7 6 5 4 3 1 0 ppm
(2]

B8 s i

cyj859ap-20190328
1

1

20190328
18.29
spect

5 mm PABBO BB-
zg30

32768
CDCI3

8

0

6393.862
0.195125
2.5625076
45.2
78.200
6.50

292.3
1.00000000

CHANNEL f1 ====

1H

10.40

-1.00
17.01305389
400.1326008
32768
400.1300293
EM

0

0.30

0

1.00



129
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126
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/
N

Me

SCF;
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4m

—33.10

26.36

_—21.05
——19.10

SRR ¥

MWW

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DwW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
WwDw
SSB
LB

GB

PC

e I
200 180 160 140 120 100

80

I ' 1
60 40
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cyj859ap-20190328
2

1

20190328
18.33
spect

5 mm PABBO BB-
zgpg30
65536
CDCI3

80

4

25252 .525
0.385323
1.2976629
181

19.800
6.50

293.6
2.00000000
0.03000000

CHANNEL f1 ========
13C
15.00

2.00
55.31277084
100.6238364
CHANNEL 2 ========
waltz16

1H

80.00

-1.00

16.72

15.50
17.01305389
0.28759566
0.38087484
400.1316005
32768
100.6127753
EM

0

3.00

0

1.40



-41.873

NAME cyj859ap-20190328
EXPNO 3
PROCNO 1
Date_ 20190328
Time 18.41
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfthiggn
Me D 131072
SOLVENT CDCI3
NS 32
SCF; DS 4
SWH 89285.711 Hz
Me OOBu-t FIDRES 0.681196 Hz
4m AQ 0.7340532 sec
RG 812
DW 5.600 usec
DE 6.50 usec
TE 292.8 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 19F
P1 14.20 usec
PL1 -2.00 dB
PL1W 20.42289734 W
SFO1 376.4607164 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 16.72 dB
PL2W 17.01305389 W
PL12W 0.28759566 W
SF02 400.1316005 MHz
J Sl 65536
| V;L SF 376.4983660 MHz
] WDW EM
SSB 0
. . . . . . . . . LB 3.00 Hz
I I I I I I I I I GB 0
-40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC 1.00

80



5.997
5.981
5.977
5.960
759
738
724
703
445
429
409
393
1.227

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
cl D
SOLVENT
NS
SCF3 g\%lH
Cl OOBu-t FIDRES
AQ

4n RG
DW
DE

i, .l A -~ AJMJ 14

10 9 8 7 6 5 4 3 2 1 0 ppm

I HE 2

81

58 el o} od ot o ' BRUKER
N Y N W (<D

cyj845cp-20190328
1

1

20190328
19.53
spect

5 mm PABBO BB-
zg30

32768
CDCI3

8

0

6393.862
0.195125
2.5625076
64

78.200
6.50

292.2
1.00000000

CHANNEL f1 ====

1H

10.40

-1.00
17.01305389
400.1326008
32768
400.1300138
EM

0

0.30

0

1.00



81.29
81.02
30.22
26.29
126.27
131.82

Cl

SCF,
Cl OOBu-t

4n

e L kﬂwwﬁwmmmumwwmnummmﬂﬂd
b oo

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Sl
SF
WDW
wwuLM$Wmedewnﬁm~w SSB
LB
GB
PC

L I
200 180 160 140 120 100 80

I ! I ! I ! I
60 40 20 0 ppm

82

CHANNEL f1

CHANNEL f2

2

1
20190328
19.57
spect

5 mm PABBO BB-

zgpg30
65536

CDCI3

40

4

25252 .525
0.385323
1.2976629
181

19.800
6.50

293.3
2.00000000
0.03000000

13C

15.00

2.00
55.31277084
100.6238364

waltz16

1H

80.00

-1.00

16.72

15.50
17.01305389
0.28759566
0.38087484
400.1316005
32768
100.6127726
EM

0

3.00

0

1.40

Ccyj845cp-20190328



-41.726

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

Cl NS

DS

SWH

SCF; FIDRES

AQ
Cl OOBu-t RG
DW

4n DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SF02
S1
| | SF

] WDW
SSB
LB

I ' I ' I ' I ' I ' I ' I ' I ' I ' GB
-40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC

83

cyj845cp-20190328
3
1
20190328
20.20
spect
5 mm PABBO BB-
zgfhiggn
131072
CDCI3
32
4
89285.711 Hz
0.681196 Hz
0.7340532 sec
812
5.600 usec
6.50 usec
292.6 K
1.00000000 sec
0.03000000 sec
0.00002000 sec

376.4607164 MHz

CHANNEL 2 ========
waltz16
1H
80.00 usec
-1.00 dB
16.72 dB
17.01305389 W
0.28759566 W
400.1316005 MHz
65536
376.4983660 MHz
EM
0
3.00 Hz
0
1.00
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NAME CYJ845dp
EXPNO 1
PROCNO 1
Date_ 20190311
Time 13.45
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
OMe SOLVENT CDCI3
NS 8
DS 0
SWH 9615.385 Hz
FIDRES 0.146719 Hz
SCF; AQ 3.4079220 sec
OMe OOBu-t RG 50.85
DW 52.000 usec
40 DE 6.50 usec
TE 297.4 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 600.1739011 MHz
NUC1 1H
P1 9.77 usec
Si 65536
SF 600.1700628 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|
l | Ly
| J i U . L l
B B L U L L L L B B L B
10 9 8 7 6 5 4 3 2 1 0 ppm

84



——153.63
——150.64

OMe

SCF;
OMe OOBu-t

40

__-132.13

——130.10
T—127.93

——81.12
——78.64

26.40

55.87
55.71
——32.86

<

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

e,

200 180 160

120

80

60 40 20 0 ppm

85

CHANNEL f1

CYJ845dp
2

1
20190311
13.48
spect

5 mm PABBO BB/

zgpg30
65536

CDCI3

64

4
37878.789
0.577984
0.8651252
190.02
13.200
6.50

297.4
2.00000000
0.03000000

150.9294669
13C

11.90

32768
150.9128697
EM

0

3.00

0

1.40



-41.889

NAME CYJ845dp
EXPNO 3
PROCNO 1
Date_ 20190311
Time 13.52
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgfhiggn.2
TD 131072
SOLVENT CDCI3
NS 40
OMe DS 4
SWH 133928.578 Hz
FIDRES 1.021794 Hz
AQ 0.4893855 sec
RG 15.49
SCF; DW 3.733 usec
- DE 6.50 usec
OMe OOBu-t T 2975 K
40 D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 564 .6675534 MHz
NUC1 19F
P1 11.90 usec
Si 65536
SF 564.7240258 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
|

-40 -60 -80 -100 -120 -140 -160 -180 -200 ppm

o
g
(3¢

86



Me

Me

Me

—6.832

SCF,

OOBu-t

4p

——2.400
——2.248

1.244

o

|

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

|

10

9

8

7

6

5

4

3

2

1.10 =
1.02 =
6.12
3.09~
9.04 -

1 0 ppm

cyj-855ap-20190326
1

1

20190326
10.19
spect

5 mm PABBO BB-
zg30

32768
CDCI3

8

0

6393.862
0.195125
2.5625076
50.8
78.200
6.50

292.7
1.00000000

CHANNEL f1 ====

1H

10.40

-1.00
17.01305389
400.1326008
32768
400.1300262
EM

0

0.30

0

1.00



Me

Me

SCF;
Me OOBu-t

4p

R W

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DwW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
WwDw
SSB
LB

GB

PC

T
200

180 160

140 120

100

80

| ' I
60 40

88

ppm

cyj-855ap-20190326
2
1
20190326
10.26
spect
5 mm PABBO BB-
zgpg30
65536
CDCI3
96
4
25252 .525 Hz
0.385323 Hz
1.2976629 sec
181
19.800 usec
6.50 usec
294.4 K
2.00000000 sec
0.03000000 sec

CHANNEL f1 ========
13C
15.00 usec
2.00 dB
55.31277084 W
100.6238364 MHz

CHANNEL f2 ========
waltz16
1H
80.00 usec
-1.00 dB
16.72 dB
15.50 dB
17.01305389 W
0.28759566 W
0.38087484 W
400.1316005 MHz
32768
100.6127742 MHz
EM
0
3.00 Hz
0
1.40



-41.982

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS
Me Me DS
SWH
FIDRES
SCF; AQ
RG

Me OOBu-t DW

4p TE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SF02
N

X | SF

WDW
SSB
LB

r— 1. -~ 1 -~ 1 - 1 - 1 " T - T T T " T " B
-20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC

89

cyj-855ap-20190326

3

1

20190326
10.31
spect

5 mm PABBO BB-
zgfhiggn
131072
CDCI3

32

4
89285.711
0.681196
0.7340532
812

5.600

6.50

293.4
1.00000000
0.03000000
0.00002000

376.4607164

CHANNEL 2 ====

waltz16

1H

80.00

-1.00

16.72
17.01305389
0.28759566
400.1316005
65536
376.4983660
EM

0

3.00

0

1.00
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NAME cyj862bp-20190411
EXPNO 1
PROCNO 1
Date_ 20190411
Time 8.17
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 8
DS 0
SCF SWH 6393.862 Hz
Me 3 FIDRES 0.195125 Hz
OOBu-t AQ 2.5625076 sec
RG 57
4q DW 78.200 usec
DE 6.50 usec
TE 292.9 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
PL1W 17.01305389 W
SFO1 400.1326008 MHz
S1 32768
SF 400.1300218 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
1 | PC 1.00
|
I|| |I
" JJL».JL L,

10 9 8 7 6 5 4 3 2 1 0 ppm

M|N|S (=2 3[=]
Dl e
N[N~ -~

90



132.77
129.73
126.69
79.91

—142_.73
82.12

Me SCF3
OOBu-t

4q

—"

38.77
26 .55
24.16
135.82

N

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DwW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
WwDw
SSB
LB

GB

PC

200 180 160 140 120 100 80

| ' I
60 40

91

ppm

cyj862bp-20190410
2
1
20190411
8.22
spect
5 mm PABBO BB-
zgpg30
65536
CDCI3
64
4
25252 .525 Hz
0.385323 Hz
1.2976629 sec
181
19.800 usec
6.50 usec
294.4 K
2.00000000 sec
0.03000000 sec

CHANNEL f1 ========
13C
15.00 usec
2.00 dB
55.31277084 W
100.6238364 MHz

CHANNEL f2 ========
waltz16
1H
80.00 usec
-1.00 dB
16.72 dB
15.50 dB
17.01305389 W
0.28759566 W
0.38087484 W
400.1316005 MHz
32768
100.6127727 MHz
EM
0
3.00 Hz
0
1.40



-41.905

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES

A
Me SCF; AQ
OOBu-t DW

4q TE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SF02

I S1
SF

WDW
SSB
LB

I ' I ' I ' I ' I ' I ' I ' I ' I ' GB
-40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC

92

cyj862bp-20190411

3

1

20190411
8.27

spect

5 mm PABBO BB-
zgfhiggn
131072
CDCI3

64

4
89285.711
0.681196
0.7340532
2050

5.600

6.50

293.5
1.00000000
0.03000000
0.00002000

376.4607164

CHANNEL 2 ====

waltz16

1H

80.00

-1.00

16.72
17.01305389
0.28759566
400.1316005
65536
376.4983660
EM

0

0.30

0

1.00



RNy BRUKER

4.029
1.244

NAME Ccyj862cp-20190410
EXPNO 1
PROCNO 1
Date_ 20190410
Time 23.31
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 8
DS 0
Ph SCFs SWH 6393.862 Hz
OOBu-t FIDRES 0.195125 Hz
ar AQ 2.5625076 sec
RG 45.2
DW 78.200 usec
DE 6.50 usec
TE 293.5 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
PL1W 17.01305389 W
SFO1 400.1326008 MHz
S 32768
SF 400.1300453 MHz
| WDW EM
SSB 0
I LB 0.30 Hz
GB 0
PC 1.00
B B L U L L L L B B L B
10 9 8 7 6 5 4 3 2 1 0 ppm

10.10
2.00
9.05

93



Ph

SCF,

OOBu-t
4r

——142.05

—285.24
——80.36

—37.54

—26.56

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
WwDw

VoI WA

i . SSB
vy P LB
GB
PC

200

180

160

140

120

100

40

CHANNEL f1

CHANNEL f2

2

1
20190410
23.36
spect

5 mm PABBO BB-

zgpg30
65536

CDCI3

56

4

25252 .525
0.385323
1.2976629
181

19.800
6.50

294.5
2.00000000
0.03000000

13C

15.00

2.00
55.31277084
100.6238364

waltz16

1H

80.00

-1.00

16.72

15.50
17.01305389
0.28759566
0.38087484
400.1316005
32768
100.6127789
EM

0

3.00

0

1.40

Ccyj862cp-20190410



-42.103

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS
DS
SWH
FIDRES
AQ
RG

Ph SCF; DW

OOBu-t DE

4r D1

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SF02
S1

| SF

| WDW
SSB
LB

I ' I ' I ' I ' I ' I ' I ' I ' I ' GB
-40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC

95

Ccyj862cp-20190410

3

1

20190410
23.42
spect

5 mm PABBO BB-
zgfhiggn
131072
CDCI3

64

4
89285.711
0.681196
0.7340532
645

5.600

6.50

293.8
1.00000000
0.03000000
0.00002000

376.4607164

CHANNEL 2 ====

waltz16

1H

80.00

-1.00

16.72
17.01305389
0.28759566
400.1316005
65536
376.4983660
EM

0

0.30

0

1.00



Cl

Me

SCF;

OOBu-t

4s

|

3.471
3.439

4
—3.389
\3.357

1.659
1.255

L

e

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

10

9

8

7

6

5

4

|

N

|

3

96

2

1

0

ppm

cms12p-20190725
1

1

20040408
8.21
spect

5 mm PABBO BB-
zg30

32768
CDCI3

8

0

6393.862
0.195125
2.5625076
28.5
78.200
6.50

296.4
1.00000000

CHANNEL f1 ====
1H

10.40

-1.00
17.01305389
400.1326008
32768
400.1300255
EM

0

0.30

0

1.00



Cl

OOBu-t

4s

o —— P 1||
‘ ¥

meuwmummmwwmnm,

_—81.86
——80.08
—-38.59
_———26.47
——24.16

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si
SF

l WwDw
el SSB

LB
GB
PC

I Y
200 180 160 140

1
120 100

I ! I ! I ! I ! I
80 60 40 20 0 ppm

97

cms12p-20190725

2

1
20040408
8.28
spect

5 mm PABBO BB-

zgpg30
65536

CDCI3

64

4

25252 .525
0.385323
1.2976629
2050
19.800
6.50

298.0
2.00000000
0.03000000

CHANNEL f1 ====

13C

15.00

2.00
55.31277084
100.6238364

CHANNEL 2 ====

waltz16

1H

80.00

-1.00

16.72

15.50
17.01305389
0.28759566
0.38087484
400.1316005
32768
100.6127723
EM

0

3.00

0

1.40



-41.907

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD

Cl PULPROG
TD
SOLVENT
NS
DS

Me SCF; SWH

_ FIDRES
OOBu-t AQ
4s RG
DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SF02
S1

SF
WDW
SSB
LB

I ' I ' I ' I ' I ' I ' I ' I ' I ' GB
-40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC

(=4
g
™

98

cms12p-20190725
3

1

20040408
8.35

spect

5 mm PABBO BB-
zgfhiggn
131072
CDCI3

32

4
89285.711
0.681196
0.7340532
812

5.600

6.50

297.0
1.00000000
0.03000000
0.00002000

376.4607164

CHANNEL 2 ====
waltz16

1H

80.00

-1.00

16.72
17.01305389
0.28759566
400.1316005
65536
376.4983660
EM

0

3.00

0

1.00
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NAME cyj876bp-20190410
EXPNO 1
PROCNO 1
Date_ 20190410
Time 20.31
INSTRUM spect
PROBHD 5 mm PABBO BB-
R PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 8
DS 0
O SCF; SWH 6393.862 Hz
FIDRES 0.195125 Hz
F OOBu-t AQ 2.5625076 sec
RG 57
4t DW 78.200 usec
DE 6.50 usec
TE 293.4 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
PL1W 17.01305389 W
SFO1 400.1326008 MHz
Si 32768
SF 400.1300229 MHz
WDW EM
SSB 0
| LB 0.30 Hz
GB 0
| PC 1.00
,JU . JL J
B B L U L L L L B B L B
10 9 8 7 6 5 4 3 2 1 0 ppm

99



——163.44
——160.98
——84.69
——80.59
37.65

™~—126

SCF,
F 0OBu-t

4t

26.51

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si
SF
WwDw

[N P SSB

PPRHRRVPORT PUUUORPIIY. W oA’ o wa‘“ O AN T -y " N A lemmuw

S L LB
GB
PC

I
200 180 160 140 120 100 80 60 40

100

CHANNEL f1

CHANNEL f2

2

1
20190410
20.39
spect

5 mm PABBO BB-

zgpg30
65536

CDCI3

88

4

25252 .525
0.385323
1.2976629
181

19.800
6.50

295.0
2.00000000
0.03000000

13C

15.00

2.00
55.31277084
100.6238364

waltz16

1H

80.00

-1.00

16.72

15.50
17.01305389
0.28759566
0.38087484
400.1316005
32768
100.6127714
EM

0

3.00

0

1.40

Ccyj876bp-20190410
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1 (ppm)



1.970
1.225

8

8

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7
___-3.984
=—3.952
___3.653
=~—3.622

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

. :
SOLVENT

NS

DS

Me SCF; SWH

FIDRES
OOBu-t AQ
4u RG
DW
DE

l | . Ny L L

10 9 8 7 6 5 4 3 2 1 0 ppm
-
- NI |~

tE I
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cyj876ap-20190410
1

1

20190410
20.53
spect

5 mm PABBO BB-
zg30

32768
CDCI3

8

0

6393.862
0.195125
2.5625076
57

78.200
6.50

293.4
1.00000000

CHANNEL f1 ====

1H

10.40

-1.00
17.01305389
400.1326008
32768
400.1300400
EM

0

0.30

0

1.00



- < w0 © N [}
............ o o ©
NYTANOOODODOLLIT I '
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Al A A A A A 0 N~ ™ N

Me SCF;
OOBu-t
4u

A

——24.13

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
WwDw
SSB
LB

GB

PC

I
200 180 160 140 120 100 80 60 40

103

20

ppm

cyj876ap-20190410
2
1
20190410
20.57
spect
5 mm PABBO BB-
zgpg30
65536
CDCI3
32
4
25252 .525 Hz
0.385323 Hz
1.2976629 sec
181
19.800 usec
6.50 usec
294.5 K
2.00000000 sec
0.03000000 sec

CHANNEL f1 ========
13C
15.00 usec
2.00 dB
55.31277084 W
100.6238364 MHz

CHANNEL f2 ========
waltz16
1H
80.00 usec
-1.00 dB
16.72 dB
15.50 dB
17.01305389 W
0.28759566 W
0.38087484 W
400.1316005 MHz
32768
100.6127766 MHz
EM
0
3.00 Hz
0
1.40



-41.683

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES

Me SCF; Sg
OOBu-t DW
4u DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SF02

l S1
SF

WDW
SSB
LB

‘1 -~ 1 - 1 - 1 - T -~ T "~ T T T " T " B
-20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC

104

cyj876ap-20190410

3

1

20190410
21.01
spect

5 mm PABBO BB-
zgfhiggn
131072
CDCI3

64

4
89285.711
0.681196
0.7340532
2050

5.600

6.50

293.8
1.00000000
0.03000000
0.00002000

376.4607164

CHANNEL 2 ====

waltz16

1H

80.00

-1.00

16.72
17.01305389
0.28759566
400.1316005
65536
376.4983660
EM

0

0.30

0

1.00



542
523
508
489
265
250
231
216
1.256

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

. Ns
DS
SWH
SCF; FIDRES
AQ
OOBu-t RG

DW
4v DE

[

I ) S

10 9 8 7 6 5 4 3 2 1 0 ppm

105

cyj859bp-20190328
1

1

20190328
18.11
spect

5 mm PABBO BB-
zg30

32768
CDCI3

8

0

6393.862 Hz
0.195125 Hz
2.5625076
50.8
78.200
6.50

292.4 K
1.00000000

CHANNEL fl ========
1H
10.40
-1.00 dB
17.01305389 W
400.1326008
32768
400.1300398
EM
0
0.30 Hz

0

1.00



133
133
132
126
126
126
124
——84.37
—81.23
33.64
26.35

NAME
EXPNO
PROCNO
Date_
Time

INSTRUM
PROBHD
PULPROG
™D
SCF; SOLVENT
OOBu-t gg
4v SWH
FIDRES
AQ
RG
DW
DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF

WDW
o

LB

GB
PC

r— T - 1 - 1T -~ 1T ~ T "~ T "~ T "~ T "~ T " 1
200 180 160 140 120 100 80 60 40 20 0 ppm
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CHANNEL f1

CHANNEL f2

2

1
20190328
18.18
spect

5 mm PABBO BB-

zgpg30
65536

CDCI3

64

4

25252 .525
0.385323
1.2976629
181

19.800
6.50

293.8
2.00000000
0.03000000

13C

15.00

2.00
55.31277084
100.6238364

waltz16

1H

80.00

-1.00

16.72

15.50
17.01305389
0.28759566
0.38087484
400.1316005
32768
100.6127789
EM

0

3.00

0

1.40

cyj859bp-20190328



-41.617

NAME cyj859bp-20190328
EXPNO 3
PROCNO 1
Date_ 20190328
Time 18.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfthiggn
TD 131072
SOLVENT CDCI3
NS 32
DS 4
SWH 89285.711 Hz
O FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 812
SCFs DW 5.600 usec
OOBu-t DE 6.50 usec
TE 292.8 K
4v D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 19F
P1 14.20 usec
PL1 -2.00 dB
PL1W 20.42289734 W
SFO1 376.4607164 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 16.72 dB
PL2W 17.01305389 W
PL12W 0.28759566 W
SF02 400.1316005 MHz
Sl 65536
J Akl SF 376.4983660 MHz
1 WDW EM
SSB 0
| | ' | ' | ' | ' | ' | ' | ' | ' | ' 'GS 3'08 Hz
-20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC 1.00

107
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NAME cyj898bp-20190430
EXPNO 1
PROCNO 1
Date_ 20040113
Time 11.58
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDCI3
\ NS 8
DS 0
S SCF; SWH 6393.862 Hz
FIDRES 0.195125 Hz
OOBu-t AQ 2.5625076 sec
4w RG 80.6
DW 78.200 usec
DE 6.50 usec
TE 293.0 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
PL1W 17.01305389 W
SFO1 400.1326008 MHz
S 32768
SF 400.1300233 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|
|
“ l fo
| Y |
B B L U L L L L B B L B
10 9 6 5 4 3 2 1 0 ppm

I N T

108



_—81.49
——80.43
33.46
26.31

NAME

EXPNO

PROCNO

Date_

Time

INSTRUM

PROBHD

PULPROG

\ TD
SOLVENT

S SCF; NS

OOBu-t o

4w FIDRES

AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
WwDw
SSB
LB

GB

PC

r— T - 1 - 1T -~ 1T ~ T "~ T "~ T "~ T "~ T " 1
200 180 160 140 120 100 80 60 40 20 0 ppm
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CHANNEL f1

CHANNEL f2

2

1
20040113
12.03
spect

5 mm PABBO BB-

zgpg30
65536

CDCI3

56

4

25252 .525
0.385323
1.2976629
181

19.800
6.50

294 .4
2.00000000
0.03000000

13C

15.00

2.00
55.31277084
100.6238364

waltz16

1H

80.00

-1.00

16.72

15.50
17.01305389
0.28759566
0.38087484
400.1316005
32768
100.6127755
EM

0

3.00

0

1.40

Ccyj898bp-20190430



-41.590

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS
| DS
S SWH
SCF; FIDRES
OOBu-t AQ
RG

4w DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SF02

Jo SF

I 538
LB

‘1 -~ 1 - 1 - 1 - T -~ T "~ T T T " T " B
-20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC

110

cyj-898bp-20190516

3

1

20040129
0.09

spect

5 mm PABBO BB-
zgfhiggn
131072
CDCI3

32

4
89285.711
0.681196
0.7340532
812

5.600

6.50

297.9
1.00000000
0.03000000
0.00002000

376.4607164

CHANNEL 2 ====

waltz16

1H

80.00

-1.00

16.72
17.01305389
0.28759566
400.1316005
65536
376.4983660
EM

0

3.00

0

1.00



582
563
490
470
321
319
301
283
280
251
234
803
5.255
5.238
5.220
625
607
590
572
427
409
392
374
1.224

]2 BRUKER
NAME Ccyj898cp-20190430
EXPNO 1
PROCNO 1
Date_ 20040113
Time 12.16
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
\ SOLVENT CDCI3
NS 8
0 SCF;, DS 0
SWH 6393.862 Hz
OOBu-t FIDRES 0.195125 Hz
4x AQ 2.5625076 sec
RG 80.6
DW 78.200 usec
DE 6.50 usec
TE 293.0 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
PL1W 17.01305389 W
SFO1 400.1326008 MHz
Si 32768
SF 400.1300206 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|
|
I
o
|
IIH

‘ . h e,

10 9 8 7 6 5 4 3 2 1 0 ppm
gEEy @ ER
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30.29
26.21

—154_91
——152.63
132
129
127
—124
122
121
—111.48
——106.80

——81.48
——78.13

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
\ NS
DS
(0] SCF;3 SWH
FIDRES
OOBu-t AQ
4x gﬁ
DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
Sl
SF
WDW
oo o
LB
GB
PC

r— T - 1 - 1T -~ 1T ~ T "~ T "~ T "~ T "~ T " 1
200 180 160 140 120 100 80 60 40 20 0 ppm
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CHANNEL f1

CHANNEL f2

2

1
20040113
12.22
spect

5 mm PABBO BB-

zgpg30
65536

CDCI3

80

4

25252 .525
0.385323
1.2976629
181

19.800
6.50

300.0
2.00000000
0.03000000

13C

15.00

2.00
55.31277084
100.6238364

waltz16

1H

80.00

-1.00

16.72

15.50
17.01305389
0.28759566
0.38087484
400.1316005
32768
100.6127737
EM

0

3.00

0

1.40

Ccyj898cp-20190430



-41.64

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS
DS
SWH

| FIDRES

AQ
0 SCF; RS

OOBu-t DW
4x TE

e e
-20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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cyj-898cp-20190515

3

1

20040128
0.16

spect

5 mm PABBO BB-
zgfhiggn
131072
CDCI3

32

4
89285.711
0.681196
0.7340532
812

5.600

6.50

297.4
1.00000000
0.03000000
0.00002000

CHANNEL f1 ====

19F

14.20

-2.00
20.42289734
376.4607164

CHANNEL f2 ====

waltzl6

1H

80.00

-1.00

16.72
17.01305389
0.28759566
400.1316005
65536
376.4983660
EM

0

3.00

0

1.00



NAME cyj-853cp-20190325
EXPNO 1
PROCNO 1
Date_ 20190325
Time 16.44
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
QOBu-t ﬁgLVENT CDCIS
SCF3 DS 0
SWH 6393.862 Hz
FIDRES 0.195125 Hz
AQ 2.5625076 sec
4y RG 80.6
DW 78.200 usec
trans:cis > 20:1 DE 6.50 usec
TE 293.5 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
PL1W 17.01305389 W
SFO1 400.1326008 MHz
Si 32768
SF 400.1300196 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

'I\\'I [ y
' Jl S ]

114



_—81.76
——80.82

OOBu-t

©©,SCF3

4y
trans:cis > 20:1

—40.91
__—-26.50
—__24.45
~™~—~22.57

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DwW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
WwDw

SSB
LB
GB
PC

WWWMWMWW

e I
200 180 160 140 120 100

80

60 40 opm

115

cyj-853cp-20190325
2

1

20190325
16.59
spect

5 mm PABBO BB-
zgpg30
65536
CDCI3

232

4

25252 .525
0.385323
1.2976629
181

19.800
6.50

295.3 K
2.00000000
0.03000000

CHANNEL f1 ========
13C
15.00

2.00
55.31277084
100.6238364
CHANNEL 2 ========
waltz16

1H

80.00

-1.00

16.72

15.50
17.01305389
0.28759566
0.38087484
400.1316005
32768
100.6127727
EM

0

3.00

0

1.40



-39.636

OOBu-t

4y
trans:cis > 20:1

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SF02

S1

SF

WDW
SSB
LB

-100

-120

-140

I ! I ! I ! I ! GB
160 180  -200 ppmPC
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cyj-853cp-20190325

3

1

20190325
17.03
spect

5 mm PABBO BB-
zgfhiggn
131072
CDCI3

32

4
89285.711
0.681196
0.7340532
812

5.600

6.50

294.2
1.00000000
0.03000000
0.00002000

376.4607164

CHANNEL 2 ====

waltz16

1H

80.00

-1.00

16.72
17.01305389
0.28759566
400.1316005
65536
376.4983660
EM

0

3.00

0

1.00
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NAME CYJIm3p
EXPNO 1
PROCNO 1
Date 20190314
Time 13.01
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCI3
MeOzC NS 8
SCF DS 0
Me 3 SWH 9615.385 Hz
OOBu-t FIDRES 0.146719 Hz
AQ 3.4079220 sec
4aa RG 38.1
DW 52.000 usec
DE 6.50 usec
TE 295.5 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 600.1739011 MHz
NUC1 1H
P1 9.77 usec
S 65536
SF 600.1700525 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|
.
l “ AJL..IJ LL N
B B L U L L L L B B L B
10 9 8 7 6 5 4 3 2 1 0 ppm
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171.89
134.07
132.04

——130.02

T>128.00
26.32
19.98

_——82.32
——80.58
—D52.29
—34.12

_/_

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
MeO,C 1D

SCF, ﬁgLVENT
OOBu-t DS
SWH
4aa FIDRES
AQ
RG
DW
DE

r— T - 1 - 1T -~ 1T ~ T "~ T "~ T "~ T "~ T " 1
200 180 160 140 120 100 80 60 40 20 0 ppm

118

CHANNEL f1

CYJdm3p
2

1
20190314
13.18
spect

5 mm PABBO BB/

zgpg30
65536

CDCI3

320

4
37878.789
0.577984
0.8651252
190.02
13.200
6.50

296.3
2.00000000
0.03000000

150.9294669
13C

11.90

32768
150.9128674
EM

0

3.00

0

1.40



-41.790

NAME CYJIm3p

EXPNO 3

PROCNO 1

Date_ 20190314

Time 13.21

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgfhiggn.2

TD 131072

MeO,C SOLVENT CDCI3
OOBu-t SWH 133928.578
4aa FIDRES 1.021794
AQ 0.4893855

RG 14

DW 3.733

DE 6.50

TE 296.0

D1 1.00000000

D11 0.03000000

D12 0.00002000

TDO 1
—======= CHANNEL f1 ====

SFO1 564 .6675534

NUC1 19F

P1 11.90

Sl 65536

SF 564.7240258

WDW EM

SSB 0

LB 3.00

GB 0

PC 1.00

I I ! I !
20  -40 100  -120  -140 -200 ppm

(=4
g
™



- 1.488
~—1.464
—1.226

| NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

Jul.

10

9

8

7

6

5

4

3

120

2

1 0 ppm

AN |(©
- | O

©
e i D
clmle

cyjml2p-20190410

1

1

20190410
21.29
spect

5 mm PABBO BB-
zg30

32768
CDCI3

8

0

6393.862
0.195125
2.5625076
57

78.200
6.50

293.5
1.00000000

CHANNEL f1 ====

1H

10.40

-1.00
17.01305389
400.1326008
32768
400.1300039
EM

0

0.30

0

1.00



170.48
——132.68
——129.64
—34.12
_—27.82

——26.37
—19.99

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
t-BuO,C NS

Me SCF; SWH
OOBu-t FIDRES
AQ
4ba RG
DW
DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF

WDwW
SSB
LB

GB
PC

r— T - 1 - 1T -~ 1T ~ T "~ T "~ T "~ T "~ T " 1
200 180 160 140 120 100 80 60 40 20 0 ppm
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CHANNEL f1

CHANNEL f2

(<

cyjml2p-20190410

2

1
20190410
21.33
spect

5 mm PABBO BB-

zgpg30
65536

CDCI3

72

4

25252 .525
0.385323
1.2976629
181

19.800
6.50

294.1
2.00000000
0.03000000

13C

15.00

2.00
55.31277084
100.6238364

waltz16

1H

80.00

-1.00

16.72

15.50
17.01305389
0.28759566
0.38087484
400.1316005
32768
100.6127698
EM

0

3.00

0

1.40



-41.912

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
t-BuO,C SgLVENT
N
Me SCF; DS
OOBu-t SWH
dba KéDRES
RG

DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2

| sl

! SF

WDW
SSB
LB

I ' I ' I ' I ' I ' I ' I ' I ' I ' GB
-40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC

[=
g
™

122

cyjml2p-20190410

3

1

20190410
21.40
spect

5 mm PABBO BB-
zgfhiggn
131072
CDCI3

64

4
89285.711
0.681196
0.7340532
2050

5.600

6.50

293.8
1.00000000
0.03000000
0.00002000

376.4607164

CHANNEL 2 ====

waltz16

1H

80.00

-1.00

16.72
17.01305389
0.28759566
400.1316005
65536
376.4983660
EM

0

0.30

0

1.00
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NAME cyjmllp-20190410
EXPNO 1
PROCNO 1
Date_ 20190410
Time 21.08
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
BnO2C SCF SOLVENT CDCI3
Me 3 NS 8
OOBu-t DS 0
SWH 6393.862 Hz
4ca FIDRES 0.195125 Hz
AQ 2.5625076 sec
RG 90.5
DW 78.200 usec
DE 6.50 usec
TE 293.4 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
PL1W 17.01305389 W
SFO1 400.1326008 MHz
Si 32768
SF 400.1300442 MHz
I WDW EM
SSB 0
LB 0.30 Hz
GB 0
| PC 1.00
| |
|
B | X DU ¥ VO |
B B L U L L L L B B L B
10 9 8 7 6 5 4 3 2 1 0 ppm

3 - =
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BnOzC
Meﬁﬂsc&,
OOBu-t
4ca

—19.96

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF

O IFRTSREN V9 NORPOIR NN

GB
PC

I
200 180 160 140 120 100 80 60 40

124

20 0 ppm

CHANNEL f1

CHANNEL f2

(<O

cyjmllp-20190410

2

1
20190410
21.12
spect

5 mm PABBO BB-

zgpg30
65536

CDCI3

104

4

25252 .525
0.385323
1.2976629
181

19.800
6.50

294.5
2.00000000
0.03000000

13C

15.00

2.00
55.31277084
100.6238364

waltz16

1H

80.00

-1.00

16.72

15.50
17.01305389
0.28759566
0.38087484
400.1316005
32768
100.6127728
EM

0

3.00

0

1.40



-41.691

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
™
SOLVENT

BnO,C NS

Me SCFs SWH

0OOBu-t FIDRES
AQ
RG
DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SF02
S1
SF

! WDW
SSB
LB

I ' I ' I ' I ' I ' I ' I ' I ' I ' GB
-40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC

125

cyjmllp-20190410

3

1

20190410
21.22
spect

5 mm PABBO BB-
zgfhiggn
131072
CDCI3

64

4
89285.711
0.681196
0.7340532
2050

5.600

6.50

293.8
1.00000000
0.03000000
0.00002000

376.4607164

CHANNEL 2 ====

waltz16

1H

80.00

-1.00

16.72
17.01305389
0.28759566
400.1316005
65536
376.4983660
EM

0

0.30

0

1.00
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NAME cyjm8p-20190516
EXPNO 1
PROCNO 1
Date_ 20040129
Time 10.20
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDCI3

Ph Y SCFy b o

OOBu-t SWH 6393.862 Hz
FIDRES 0.195125 Hz
4da AQ 2.5625076 sec
RG 144
DW 78.200 usec
DE 6.50 usec
TE 299.6 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
PL1W 17.01305389 W
SFO1 400.1326008 MHz
Si 32768
SF 400.1300160 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|
b "
Ju}
B B L U L L L L B B L B
10 9 8 7 6 5 4 3 2 1 0 ppm

N

126

3



—136.97
129.50
128.41

-

T~~—126.66
__-82.71
——80.85
—37.80
——31.61
26.27

NAME

EXPNO

PROCNO

Date_

Time

INSTRUM

PROBHD

Ph/\hscﬁ PULPROG

OOBu-t gg
LVENT

4da NS

DS

SWH

FIDRES

AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
wDw

SSB
LB
GB

PC

200 180 160 140 120 100 80 60 40 20 0 ppm
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cyjm8p-20190516

2

1
20040129
10.27
spect

5 mm PABBO BB-

zgpg30
65536

CDCI3

120

4

25252 .525
0.385323
1.2976629
2050
19.800
6.50

300.9
2.00000000
0.03000000

CHANNEL 1 ====

13C

15.00

2.00
55.31277084
100.6238364

CHANNEL 2 ====

waltz16

1H

80.00

-1.00

16.72

15.50
17.01305389
0.28759566
0.38087484
400.1316005
32768
100.6127697
EM

0

3.00

0

1.40



-41.541

Ph™ Y SCF,
OOBu-t
4da

-

—

1 1 - 1 - 1 - 1T - 1 -~ 1T -~ 1T "~ T
-20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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3.00

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SF02
Sl

SF
WDW
SSB
LB

GB

PC

cyjm8p-20190516
3

1

20040129
10.34
spect

5 mm PABBO BB-
zgfhiggn
131072
CDCI3

32

4
89285.711
0.681196
0.7340532
812

5.600

6.50

300.0
1.00000000
0.03000000
0.00002000

CHANNEL f1 ====
19F

14.20

-2.00
20.42289734
376.4607164

CHANNEL 2 ====
waltzl6

1H

80.00

-1.00

16.72
17.01305389
0.28759566
400.1316005
65536
376.4983660
EM

0

3.00

0

1.00
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NAME Ccyj818cp-20181224
EXPNO 1
PROCNO 1
Date_ 20181224
Time 9.07
INSTRUM spect
PROBHD 5 mm PABBO BB-
Ph PULPROG zg30
MSCFg D 32768
OOBu-t SOLVENT CDCI3
NS 8
4ea DS 0
SWH 6393.862 Hz
FIDRES 0.195125 Hz
AQ 2.5625076 sec
RG 128
DW 78.200 usec
DE 6.50 usec
TE 295.4 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
PL1W 17.01305389 W
SFO1 400.1326008 MHz
Si 32768
SF 400.1300153 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|
|
||
I h

— L J

10 9 8 7 6 5 4 3 2 1 0 ppm

- - |NO |
wn ||+ (<22 yr}
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_——81.14
——79.60
—42.82
—237.08

26.57
—21.49

NAME

EXPNO

PROCNO

Date_

Time

INSTRUM

PROBHD

Ph scr ?gLPROG
3 SOLVENT

OOBu-t NS

DS

4ea SWH

FIDRES

AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
WwDw
SSB
LB

GB

PC

r— T - 1 - 1T -~ 1T ~ T "~ T "~ T "~ T "~ T " 1
200 180 160 140 120 100 80 60 40 20 0 ppm

130

CHANNEL f1

CHANNEL f2

(<O

cyj818cp-20181224

2

1
20181224
9.11
spect

5 mm PABBO BB-

zgpg30
65536

CDCI3

168

4

25252 .525
0.385323
1.2976629
181

19.800
6.50

296.6
2.00000000
0.03000000

13C

15.00

2.00
55.31277084
100.6238364

waltz16

1H

80.00

-1.00

16.72

15.50
17.01305389
0.28759566
0.38087484
400.1316005
32768
100.6127709
EM

0

3.00

0

1.40



-41.731

Ph’/iﬁ//\\
Me SCF3

OOBu-t
4ea

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SF02
S1

SF
WDW
SSB
LB

-40 -60 -80

-100

-120

-140

131

-160

-180

GB

-200 ppmrC

Ccyj818cp-20190328

3

1

20190328
20.14
spect

5 mm PABBO BB-
zgfhiggn
131072
CDCI3

32

4
89285.711
0.681196
0.7340532
812

5.600

6.50

292.7
1.00000000
0.03000000
0.00002000

376.4607164

CHANNEL 2 ====

waltz16

1H

80.00

-1.00

16.72
17.01305389
0.28759566
400.1316005
65536
376.4983660
EM

0

3.00

0

1.00
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NAME Ccyjm9p-20190328
EXPNO 1
PROCNO 1
Date_ 20190328
Time 19.12
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 8
O DS 0
PR SWH 6393.862 Hz
Me O/\(\SCF;, FIDRES 0.195125 Hz
OOBu-t Sg 2-5625022 sec
4fa DW 78.200 usec
DE 6.50 usec
TE 292.3 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
PL1W 17.01305389 W
SFO1 400.1326008 MHz
S1 32768
SF 400.1300288 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I
| A ile ,.....JL.A, _.__J.)LA_A l
B B L U L L L L B B L B
10 9 8 7 6 5 4 3 2 1 0 ppm

2 s

132



170.52
—132.31
—129.27
_—81.12
——79.64

Me” ~O SCF,
OOBu-t

4fa

—62.38

el

—28.88
——26.14

——20.64

NOVIVISRIVY 1OP 1, TPV PP sy

(<

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DwW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
WwDw
SSB
LB

GB

PC

L I
200 180 160 140 120 100 80

60 40

133

ppm

cyjm9p-20190328
2
1
20190328
19.17
spect
5 mm PABBO BB-
zgpg30
65536
CDCI3
72
4
25252 .525 Hz
0.385323 Hz
1.2976629 sec
181
19.800 usec
6.50 usec
293.7 K
2.00000000 sec
0.03000000 sec

CHANNEL f1 ========
13C
15.00 usec
2.00 dB
55.31277084 W
100.6238364 MHz

CHANNEL f2 ========
waltz16
1H
80.00 usec
-1.00 dB
16.72 dB
15.50 dB
17.01305389 W
0.28759566 W
0.38087484 W
400.1316005 MHz
32768
100.6127722 MHz
EM
0
3.00 Hz
0
1.40



-41.850

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
™
SOLVENT
NS
DS
SWH
) FIDRES
PI; AQ
Me o/\ﬁSCF3 RG
DW

OOBu-t DE
4fa TE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SF02

S1

SF

WDW
SSB
LB

I ' I ' I ' I ' I ' I ' I ' I ' I ' GB
-40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC

[=
g
™

134

Ccyjm9p-20190328
3

1

20190328
19.23
spect

5 mm PABBO BB-
zgfhiggn
131072
CDCI3

32

4
89285.711
0.681196
0.7340532
812

5.600

6.50

292.8
1.00000000
0.03000000
0.00002000

376.4607164

CHANNEL 2 ====
waltz16

1H

80.00

-1.00

16.72
17.01305389
0.28759566
400.1316005
65536
376.4983660
EM

0

3.00

0

1.00



NAME cyj-ml0p-20190321
EXPNO 1
PROCNO 1
Date_ 20190321
Time 10.21
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDCI3
(0] Me NS 8
Me DS 0
Me OOBu-t SWH 6393.862 Hz
FIDRES 0.195125 Hz
SCF; AQ 2.5625076 sec
4ga RG 287
DW 78.200 usec
DE 6.50 usec
TE 294.2 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
! PL1W 17.01305389 W
SFO1 400.1326008 MHz
| Si 32768
SF 400.1300128 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
“
M| h l
L AL A, o M u
B B L U L L L L B B L B
10 9 8 7 6 5 4 3 2 1 0 ppm
-~ O~ |~ |O|N|O
™l M- llmlom
135
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NAME cyj-m1l0p-20190321
EXPNO 2
PROCNO 1
Date_ 20190321
Time 10.25
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
9] Me M D 65536
€ SOLVENT CDCI3
Me OOBu-t NS 360
DS 4
SCF3 SWH 25252.525 Hz
4ga FIDRES 0.385323 Hz
AQ 1.2976629 sec
RG 181
DW 19.800 usec
DE 6.50 usec
TE 295.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 3
======== CHANNEL f1 ========
NUC1 13C
P1 15.00 usec
PL1 2.00 dB
PL1W 55.31277084 W
SFO1 100.6238364 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 16.72 dB
PL13 15.50 dB
PL2W 17.01305389 W
PL12W 0.28759566 W
PL13W 0.38087484 W
SF02 400.1316005 MHz
Si 32768
SF 100.6127709 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm

136



-63.315

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

0] Me DS

Me SWH

FIDRES
Me OOBu-t AQ
SCF; RG
4ga DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2

SI

A SF

WDW
SSB
LB

r— 1 T~ T T " T T~ T " T " g
-60 -80 -100 -120 -140 -160 -180 -200 ppmrC

(=3
g
(3}

137

cyj-ml0p-20190321
3
1
20190321
10.47
spect
5 mm PABBO BB-
zgfhiggn
131072
CDCI3
32
4
89285.711 Hz
0.681196 Hz
0.7340532 sec
812
5.600 usec
6.50 usec
294.9 K
1.00000000 sec
0.03000000 sec
0.00002000 sec

376.4607164 MHz

CHANNEL 2 ========
waltz16
1H
80.00 usec
-1.00 dB
16.72 dB
17.01305389 W
0.28759566 W
400.1316005 MHz
65536
376.4983660 MHz
EM
0
3.00 Hz
0
1.00



NAME cyjm4p2-20190415
EXPNO 1
PROCNO 1
Date_ 20190415
Time 21.24
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 8
DS 0
SWH 6393.862 Hz
FIDRES 0.195125 Hz
MGWSCFS AQ 2.5625076 sec
OOBu-t RG 28.5
DW 78.200 usec
4ha DE 6.50 usec
TE 296.7 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
PL1W 17.01305389 W
SFO1 400.1326008 MHz
S1 32768
SF 400.1300105 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
| |
i b
. K AT
B B L U L L L L B B L B
10 9 8 7 6 5 4 3 0 ppm

W od e

138



Me

_—135.79
—132.75

SCF,

OOBu-t

4ha

——129.72
——126.68

J.J.ll,u ammrsmpmomeesonll

_—81.70
——80.40

e

"

Sl

i denadbin

Ll

L ks

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
WwDw
SSB
LB

GB

PC

T
200

T
180

T
160

T
140

T
120

T
100

80

60

139

40 20

cyjm4p-20190415

2

1
20190415
20.30
spect

5 mm PABBO BB-

zgpg30
65536

CDCI3

96

4

25252 .525
0.385323
1.2976629
181

19.800
6.50

298.3
2.00000000
0.03000000

CHANNEL f1 ====

13C

15.00

2.00
55.31277084
100.6238364

CHANNEL 2 ====

waltz16

1H

80.00

-1.00

16.72

15.50
17.01305389
0.28759566
0.38087484
400.1316005
32768
100.6127635
EM

0

3.00

0

1.40



-41.858

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
Me/A\V/\\//\j/”\SCFs NS
OOBu-t DS
SWH
4ha FIDRES
AQ
RG
DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2

Si

1 - SF

WDW
SSB
LB

I ' I ' I ' I ' I ' I ' I ' I ' I ' GB
-40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC

(=3
g
(3}

140

cyjm4p-20190415
3

1

20190415
20.36
spect

5 mm PABBO BB-
zgfhiggn
131072
CDCI3

64

4
89285.711
0.681196
0.7340532
2050

5.600

6.50

297.0
1.00000000
0.03000000
0.00002000

376.4607164

CHANNEL 2 ====
waltz16

1H

80.00

-1.00

16.72
17.01305389
0.28759566
400.1316005
65536
376.4983660
EM

0

0.30

0

1.00
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NAME cms27apl-20191126
EXPNO 1
PROCNO 1
Date_ 20191126
Time 16.28
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
Ph TD 32768
OOBu-t SOLVENT CDCI3
NS 8
OOBu-t DS 0
5 SWH 6393.862 Hz
FIDRES 0.195125 Hz
AQ 2.5625076 sec
RG 64
DW 78.200 usec
DE 6.50 usec
TE 295.8 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
PL1W 17.01305389 W
SFO1 400.1326008 MHz
Si 32768
SF 400.1300092 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1 1 i
n - | A o1
B B L U L L L L B B L B
10 9 8 7 6 5 4 3 2 1 0 ppm

5.03
1.00
1.05
1.05
18.07

141



——138.58
128.21
127.88
126.97

Ph
OOBu-t

OOBu-t

-
\_
/
_

26.35
~%.26

WWMMWNWW

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DwW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
WwDw
SSB
LB

GB

PC

200 180 160 140 120 100 80

| ' I
60 40

142

ppm

cms27apl-20191129
2
1
20191128
9.37
spect
5 mm PABBO BB-
zgpg30
65536
CDCI3
40
4
25252 .525 Hz
0.385323 Hz
1.2976629 sec
2050
19.800 usec
6.50 usec
296.3 K
2.00000000 sec
0.03000000 sec

CHANNEL f1 ========
13C
15.00 usec
2.00 dB
55.31277084 W
100.6238364 MHz

CHANNEL f2 ========
waltz16
1H
80.00 usec
-1.00 dB
16.72 dB
15.50 dB
17.01305389 W
0.28759566 W
0.38087484 W
400.1316005 MHz
32768
100.6127742 MHz
EM
0
3.00 Hz
0
1.40
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NAME Ccyj876cp-20190410
EXPNO 1
PROCNO 1
Date_ 20190410
Time 20.13
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
OOBu-t SOLVENT CDCI3
NS 8
Ph Me DS 0
SWH 6393.862 Hz
SCF; FIDRES 0.195125 Hz
6 AQ 2.5625076 sec
. RG 90.5
dr=2:1 DW 78.200 usec
DE 6.50 usec
TE 293.4 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
PL1W 17.01305389 W
SFO1 400.1326008 MHz
S 32768
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
I GB 0
PC 1.00

\ JIL ﬂ L . [

10 9 8 7 6 5 4 3 2 1 0 ppm

[=2(=} N
Ol T/oIwT

143




OANTANNMNO - O -
VUOMNMANOOOMNMN oM~ O Mo MO < — 0
........ OO0 HO QO ONNS 1+ 1
- © 00 00 N~ © L LT N O
MOONNNNNN ~O oo LNOON~NOMAN
e 00 00 @ TANNAAAA

OOBu-t

Me
Ph

SCF,

dr=2:1

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
WwDw
SSB
LB

GB

PC

200 180 160 140 120 100 80 60 40

144

ppm

cyj876¢cp-20190410
2
1
20190410
20.18
spect
5 mm PABBO BB-
zgpg30
65536
CDCI3
64
4
25252 .525 Hz
0.385323 Hz
1.2976629 sec
181
19.800 usec
6.50 usec
294.6 K
2.00000000 sec
0.03000000 sec

CHANNEL f1 ========
13C
15.00 usec
2.00 dB
55.31277084 W
100.6238364 MHz

CHANNEL f2 ========
waltz16
1H
80.00 usec
-1.00 dB
16.72 dB
15.50 dB
17.01305389 W
0.28759566 W
0.38087484 W
400.1316005 MHz
32768
100.6127723 MHz
EM
0
3.00 Hz
0
1.40



_—-39.571
—™—-40.572

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS
OOBu-t g\%/H
Me FIDRES
Ph AQ
RG

SCFs, DW

dr=2:1 TE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W

S1
SF

l SF02
|

WDW
SSB
LB

1.57
3.00

I ! I ! I ! I ! I ! I ! I ! I ! GB
80 100 120 140 -160 -180  -200 ppmPC
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Ccyj876cp-20190410
3
1
20190410
20.23
spect
5 mm PABBO BB-
zgfhiggn
131072
CDCI3
64
4
89285.711 Hz
0.681196 Hz
0.7340532
2050
5.600
6.50
293.8 K
1.00000000
0.03000000
0.00002000

376.4607164

CHANNEL f2
waltz16
1H
80.00
-1.00 dB
16.72 dB
17.01305389 W
0.28759566 W
400.1316005
65536
376.4983660
EM
0
0.30 Hz

0

1.00



7

7

7

7

7

7

7

7
_—4.794
——4.713

SCF;
OOBu-t

Bu-t
8a, 48%
E/Z=11:1

_—1.328
——1.278

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

10

9

8 7 6 5

4

3

146

2

.07
19

9
9.

1

0

ppm

cyj960ap-20190712
1

1

20040325
23.18
spect

5 mm PABBO BB-
zg30

32768
CDCI3

8

0

6393.862
0.195125
2.5625076
80.6
78.200
6.50

295.3
1.00000000

CHANNEL f1 ====

1H

10.40

-1.00
17.01305389
400.1326008
32768
400.1300136
EM

0

0.30

0

1.00



—152.55
——150.16
131
131
128
125
121
——80.88
—74.31
34.77
31.17
26.36

NAME

Time

e INSTRUM
PROBHD
g PULPROG

OOBu-t
TD

NS
DS
SWH

Bu-t i

8a AQ
E/Z=11:1 RS
DE

NUC2

PL2

PL12
PL13
PL2W

SF02
Si
SF
WDwW
SSB
LB
GB
PC

200 180 160 140 120 100 80 60 40 20 0 ppm
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EXPNO
PROCNO
Date_

SOLVENT

FIDRES

CPDPRG2
PCPD2

PL12W
PL13W

cyj960ap-20190712
2
1
20040325
23.24
spect
5 mm PABBO BB-
zgpg30
65536
CDCI3
80
4
25252 .525 Hz
0.385323 Hz
1.2976629 sec
2050
19.800 usec
6.50 usec
296.8 K
2.00000000 sec
0.03000000 sec

CHANNEL f1 ========
13C
15.00 usec
2.00 dB
55.31277084 W
100.6238364 MHz

CHANNEL f2 ========
waltz16
1H
80.00 usec
-1.00 dB
16.72 dB
15.50 dB
17.01305389 W
0.28759566 W
0.38087484 W
400.1316005 MHz
32768
100.6127711 MHz
EM
0
3.00 Hz
0
1.40



——-39.270
——-42_116

0.25
3.00

NAME Ccyj960p-20190712
EXPNO 3
PROCNO 1
Date_ 20040325
Time 23.29
INSTRUM spect
SCF3 PROBHD 5 mm PABBO BB-
OOBu-t PULPROG zgfhiggn
= D 131072
SOLVENT CDCI3
NS 32
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
Bu-t AQ 0.7340532 sec
o RG 812
8a, 48% DW 5.600 usec
E/Z=11:1 DE 6.50 usec
TE 295.8 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 19F
P1 14.20 usec
PL1 -2.00 dB
PL1W 20.42289734 W
SFO1 376.4607164 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 16.72 dB
PL2W 17.01305389 W
PL12W 0.28759566 W
SF02 400.1316005 MHz
Sl 65536
4 | SF 376.4983660 MHz
"‘ WDW EM
SSB 0
i i i i i i i i LB 3.00 Hz
I I I I I I I I GB 0
-60 -80 -100 -120 -140 -160 -180 -200 ppmPC 1.00
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NAME cmsl17p-20191202
EXPNO 1
PROCNO 1
Date_ 20191202
Time 16.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
SCF; TD 32768
SOLVENT CDCI3
. OOBu-t NS 8
DS 0
SWH 6393.862 Hz
FIDRES 0.195125 Hz
AQ 2.5625076 sec
RG 144
DW 78.200 usec
OCHg3 DE 6.50 usec
sb TE 295.7 K
E/7=1.3:1 ?éo 1-00000002 sec
—======= CHANNEL f1 ========
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
PL1W 17.01305389 W
SFO1 400.1326008 MHz
Si 32768
SF 400.1300400 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
P
I i
. | 1 Y, N |
B B L U L L L L B B L B
10 9 8 7 6 5 4 3 2 1 0 ppm
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SCF;
. OOBu-t
OCHjs
8b
E/Z=1.3:1

26.37

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
WwDw
SSB
LB

GB

PC

200 180 160 140 120 100 80 60 40

150

ppm

cms17p-20191202
2
1
20191202
17.19
spect
5 mm PABBO BB-
zgpg30
65536
CDCI3
184
4
25252 .525 Hz
0.385323 Hz
1.2976629 sec
1030
19.800 usec
6.50 usec
297.2 K
2.00000000 sec
0.03000000 sec

CHANNEL f1 ========
13C
15.00 usec
2.00 dB
55.31277084 W
100.6238364 MHz

CHANNEL f2 ========
waltz16
1H
80.00 usec
-1.00 dB
16.72 dB
15.50 dB
17.01305389 W
0.28759566 W
0.38087484 W
400.1316005 MHz
32768
100.6127706 MHz
EM
0
3.00 Hz
0
1.40



——-39.575
——-42.288

NAME cmsl17p-20191202
EXPNO 3
PROCNO 1
Date_ 20191202
Time 17.31
SCF INSTRUM spect
3 PROBHD 5 mm PABBO BB-
OOBu-t PULPROG zgfthiggn
= TD 131072
SOLVENT CDCI3
NS 32
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
OCHg AQ 0.7340532 sec
8b RG 812
DW 5.600 usec
E/Z=1.3:1 DE 6.50 usec
TE 296.3 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 19F
P1 14.20 usec
PL1 -2.00 dB
PL1W 20.42289734 W
SFO1 376.4607164 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 16.72 dB
PL2W 17.01305389 W
PL12W 0.28759566 W
SF02 400.1316005 MHz
Sl 65536
m “J, SF 376.4983660 MHz
AL WDW EM
SSB 0
. . . . . . . . . LB 3.00 Hz
I I I I I I I I I GB 0
-40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC 1.00
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NAME Ccyj954ap01-20190705
EXPNO 1
PROCNO 1
Date_ 20040319
Time 8.03
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SCF3 SOLVENT cDCI3
- NS 8
// OOBu-t D3 o
SWH 6393.862 Hz
FIDRES 0.195125 Hz
AQ 2.5625076 sec
RG 128
DW 78.200 usec
Br DE 6.50 usec
8 TE 296.0 K
c D1 1.00000000 sec
E/Z=2:1 TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
PL1W 17.01305389 W
SFO1 400.1326008 MHz
S 32768
SF 400.1300113 MHz
WDW EM
SSB 0
LB 0.30 Hz
| GB 0
PC 1.00
| Mo L 1
B B L U L L L L B B L B
10 9 8 7 6 5 4 3 2 1 0 ppm

(oo o|w oo™
w2 el D
o=l ol <o
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SCF;

Br
8c
E/Z=2:1

OOBu-t

80.97
~80.01

T™~—79.12

—73.87

26.32

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
Si
SF
WDwW
Wttt "
LB
GB
PC

I j I T T
200 180

160

| ' I
140 120

100

80

60 40 20 0 ppm
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cyj954ap1-20190705
2
1
20040319
8.09
spect
5 mm PABBO BB-
zgpg30
65536
CDCI3
120
4
25252 .525 Hz
0.385323 Hz
1.2976629 sec
2050
19.800 usec
6.50 usec
297.3 K
2.00000000 sec
0.03000000 sec

CHANNEL f1 ========
13C
15.00 usec
2.00 dB
55.31277084 W
100.6238364 MHz

CHANNEL f2 ========
waltz16
1H
80.00 usec
-1.00 dB
16.72 dB
15.50 dB
17.01305389 W
0.28759566 W
0.38087484 W
400.1316005 MHz
32768
100.6127715 MHz
EM
0
3.00 Hz
0
1.40



——-39.133
——-41.760

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SF02
Si

SF
WDW
SSB
LB

1.49
3.00

GB

-200 ppmrC

Ccyj954ap1-20190705
3
1
20040319
8.18
spect
5 mm PABBO BB-
zgfhiggn
131072
CDCI3
32
4
89285.711 Hz
0.681196 Hz
0.7340532 sec
812
5.600 usec
6.50 usec
296.5 K
1.00000000 sec
0.03000000 sec
0.00002000 sec

376.4607164 MHz

CHANNEL 2 ========
waltz16
1H
80.00 usec
-1.00 dB
16.72 dB
17.01305389 W
0.28759566 W
400.1316005 MHz
65536
376.4983660 MHz
EM
0
3.00 Hz
0
1.00



1.242
1.232

——4.766
——4.649

<

NAME Ccyj960bp-20190712
EXPNO 1
PROCNO 1
Date_ 20040325
Time 23.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDCI3
SCF3 NS 8
. OOBu-t DS 0
SWH 6393.862 Hz
Cl FIDRES 0.195125 Hz
AQ 2.5625076 sec
RG 80.6
DW 78.200 usec
DE 6.50 usec
8d, 53% TE 295.3 K
E/Z=5:1 D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
PL1W 17.01305389 W
SFO1 400.1326008 MHz
Sl 32768
SF 400.1300124 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|l
L ™~ PR A "™ h ]l
B B L U L L L L B B L B
10 9 8 7 6 5 4 3 2 1 0 ppm

N || [ dl=} (b
|| ol -
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80.88
73.75
26.28
128.35

NAME cyj960bp-20190712
EXPNO 2
PROCNO 1
Date_ 20040325
Time 23.41
INSTRUM spect
SCF PROBHD 5 mm PABBO BB-
3 PULPROG zgpg30
% OOBu-t TD 65536
SOLVENT CDCI3
Cl NS 64
DS 4
SWH 25252 .525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
8d RG 2050
=5 DW 19.800 usec
E/2=5:1 DE 6.50 usec
TE 296.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 3
======== CHANNEL f1 ========
NUC1 13C
P1 15.00 usec
PL1 2.00 dB
PLIW 55.31277084 W
SFO1 100.6238364 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 16.72 dB
PL13 15.50 dB
PL2W 17.01305389 W
PL12W 0.28759566 W
PL13W 0.38087484 W
SF02 400.1316005 MHz
Si 32768
SF 100.6127719 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm
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NAME Ccyj960bp-20190712
EXPNO 3
PROCNO 1
Date_ 20040325
Time 23.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfthiggn
TD 131072
SOLVENT CDCI3
NS 32
DS 4
SCF3 SWH 89285.711 Hz
OOBu-t FIDRES 0.681196 Hz
= AQ 0.7340532 sec
cl RG 812
DW 5.600 usec
DE 6.50 usec
TE 295.8 K
D1 1.00000000 sec
8d, 53% D11 0.03000000 sec
E/Z=5"1 ?ég 0.00002008 sec
—======= CHANNEL f1 ========
NUC1 19F
P1 14.20 usec
PL1 -2.00 dB
PL1W 20.42289734 W
SFO1 376.4607164 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 16.72 dB
PL2W 17.01305389 W
PL12W 0.28759566 W
SF02 400.1316005 MHz
Sl 65536
| SF 376.4983660 MHz
1 WDW EM
SSB 0
. . , . : . . . LB 3.00 Hz
I I I I I I I I GB 0
-60 -80 -100 -120 -140 -160 -180 -200 ppmrc 1.00
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7

7

7

7
_——4.744
——4.641

SCF,
OOBu-t

Me

Me

8e
E/Z=5:1

|
L ‘*'1 WL .hUULL

_—1.284
—1.229

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

o L

I
A i e B
olvlelo
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1 0 ppm

N E
et B
~lo

Ccyj960cp-20190712
1

1
20040325
23.51
spect
5 mm PABBO BB-
zg30
32768
CDCI3
8
0
6393.862 Hz
0.195125 Hz
2.5625076 sec
32
78.200 usec
6.50 usec
295.4 K
1.00000000 sec

CHANNEL f1 ========
1H
10.40 usec
-1.00 dB
17.01305389 W
400.1326008 MHz
32768
400.1300192 MHz
EM
0
0.30 Hz
0
1.00



[Tp)
S
2]
<
—
SCF;
/ OOBu-t
Me
Me
8e
E/Z=5:1

< o
......... ™

(o]
- N

139

36

131

130

129

128

126

126

123
—280.74
—73.95

WDwW
SSB
LB

_—21.15
——19.65

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF

GB
PC

I
200 180 160

I
140 120 100 80 60 40

159

20 0 ppm

Ccyj960cp-20190712

2

1

20040325
23.58
spect

5 mm PABBO BB-
zgpg30
65536
CDCI3

80

4

25252 .525
0.385323
1.2976629
2050
19.800
6.50

296.9
2.00000000
0.03000000

CHANNEL f1 ====

13C

15.00

2.00
55.31277084
100.6238364

CHANNEL 2 ====

waltz16

1H

80.00

-1.00

16.72

15.50
17.01305389
0.28759566
0.38087484
400.1316005
32768
100.6127724
EM

0

3.00

0

1.40



——-39.223
—-42.141

SCF,
OOBu-t

Me

Me

8e
E/Z=5:1

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SF02
Si

SF
WDW
SSB
LB

-100 -120 -140

160

GB

-200 ppmrC

Ccyj960cp-20190712
3
1
20040326
0.03
spect
5 mm PABBO BB-
zgfhiggn
131072
CDCI3
32
4
89285.711 Hz
0.681196 Hz
0.7340532 sec
812

5.600 usec
6.50 usec

295.8 K
1.00000000 sec
0.03000000 sec
0.00002000 sec

376.4607164 MHz

CHANNEL f2 ========

waltz16
1H

80.00 usec

-1.00 dB
16.72 dB
17.01305389 W
0.28759566 W
400.1316005 MHz
65536
376.4983660 MHz

EM

0
3.00 Hz

0

1.00



4.879
1.329

KPCRRNNRRRRIGOR BRUKER
=S\ (<)

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
SCF3 $BLPROG
OOBu-t SOLVENT
NS

DS

SWH

O FIDRES
AQ
RG
DW

8f DE

10 9 8 7 6 5 4 3 2 1 0 ppm
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Ccyj946cp-20190627
1

1

20040311
7.20

spect

5 mm PABBO BB-
zg30

32768
CDCI3

8

0

6393.862
0.195125
2.5625076
256

78.200
6.50

295.1
1.00000000

CHANNEL f1 ====

1H

10.40

-1.00
17.01305389
400.1326008
32768
400.1300000
EM

0

0.30

0

1.00
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NAME cyj946¢cp-20190627
EXPNO 2
PROCNO 1
Date_ 20040311
Time 7.26
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
SCF; ™ 65536
OOBu-t SOLVENT CDCI3
= NS 136
DS 4
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
RG 2050
DW 19.800 usec
§ DE 6.50 usec
8 TE 296.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 3
======== CHANNEL f1 ========
NUC1 13C
P1 15.00 usec
PL1 2.00 dB
PL1W 55.31277084 W
SFO1 100.6238364 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 16.72 dB
PL13 15.50 dB
PL2W 17.01305389 W
PL12W 0.28759566 W
PL13W 0.38087484 W
SF02 400.1316005 MHz
Sl 32768
SF 100.6127715 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
pPC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm

162



-41.825

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD

SCF; $BLPROG

. OOBu-t SOLVENT

NS

DS
SWH
FIDRES
AQ
RG
DW

sf DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SF02

S1

SF

=%

WDW
SSB
LB

I ' I ' I ' I ' I ' I ' I ' I ' GB
-40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC

[=
g
™
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Ccyj946cp-20190627
3
1
20040311
7.35
spect
5 mm PABBO BB-
zgfhiggn
131072
CDCI3
32
4
89285.711 Hz
0.681196 Hz
0.7340532 sec
812
5.600 usec
6.50 usec
295.8 K
1.00000000 sec
0.03000000 sec
0.00002000 sec

376.4607164 MHz

CHANNEL 2 ========
waltz16
1H
80.00 usec
-1.00 dB
16.72 dB
17.01305389 W
0.28759566 W
400.1316005 MHz
65536
376.4983660 MHz
EM
0
3.00 Hz
0
1.00
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NAME cyj953bp1-2-20190705
EXPNO 1
PROCNO 1
Date_ 20040318
Time 23.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
SCFs D 32768
Me Yz OOBu-t SOLVENT CDCI3
NS 8
DS 0
SWH 6393.862 Hz
FIDRES 0.195125 Hz
AQ 2.5625076 sec
RG 128
Cl DW 78.200 usec
8g DE 6.50 usec
o TE 295.8 K
E/Z=3:1 D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
PL1W 17.01305389 W
SFO1 400.1326008 MHz
Sl 32768
SF 400.1300103 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
' PC 1.00
) ) . M |
B B L U L L L L B B L B
10 9 8 7 6 5 4 3 0 ppm

165
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NAME cyj953bp1-20190705
EXPNO 2
PROCNO 1
Date_ 20040318
Time 23.42
INSTRUM spect
ot ° ™ et
z
Me // OOBu-t D gggge
SOLVENT CDCI3
NS 64
DS 4
SWH 25252 .525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
Cl RG 2050
8g DW 19.800 usec
E/Z=3:1 DE 6.50 usec
TE 297.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 3
======== CHANNEL f1 ========
NUC1 13C
P1 15.00 usec
PL1 2.00 dB
PL1W 55.31277084 W
SFO1 100.6238364 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 16.72 dB
PL13 15.50 dB
PL2W 17.01305389 W
PL12W 0.28759566 W
PL13W 0.38087484 W
SF02 400.1316005 MHz
Sl 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.40

r— T - 1 - 1T -~ 1T ~ T "~ T "~ T "~ T "~ T " 1
200 180 160 140 120 100 80 60 40 20 0 ppm
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40.898
41.021

~

NAME Ccyj953bp1-20190705
EXPNO 3
PROCNO 1
Date_ 20040318
Time 23.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfthiggn
SCF;, TD 131072
SOLVENT CDCI3
Me % OOBu-t NS 32
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 812
DW 5.600 usec
Cl DE 6.50 usec
8g TE 296.3 K
E/Z=3:1 D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 19F
P1 14.20 usec
PL1 -2.00 dB
PL1W 20.42289734 W
SFO1 376.4607164 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 16.72 dB
PL2W 17.01305389 W
PL12W 0.28759566 W
SF02 400.1316005 MHz
S1 65536
4 Ji I.L SF 376.4983660 MHz
1 wDw EM
SSB 0
| | | ' | ' | ' | ' | ' | ' | ' | ' 'GS 3'08 Hz
-20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC 1.00
oo
— | O
)
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—4.696
1.205

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

SCF,

Ph OOBu-t

8h

L

10 9 8 7 6 5 4 3 2 1 0 ppm

J JLI L
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Ccyj957bp2-20190710
1

1

20040324
0.16

spect

5 mm PABBO BB-
zg30

32768
CDCI3

8

0

6393.862
0.195125
2.5625076
32

78.200
6.50

295.1
1.00000000

CHANNEL f1
1H

10.40

-1.00
17.01305389
400.1326008
32768
400.1300263
EM

0

0.30

0

1.00
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NAME cyj957bp2-20190710
EXPNO 2
PROCNO 1
Date_ 20040324
Time 0.21
SCF3 INSTRUM spect
PROBHD 5 mm PABBO BB-
Ph A\ OOBu-t PULPROG 2gpg30
TD 65536
SOLVENT CDCI3
NS 48
DS 4
SWH 25252.525 Hz
8h FIDRES 0.385323 Hz
AQ 1.2976629 sec
RG 2050
DW 19.800 usec
DE 6.50 usec
TE 296.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 3
======== CHANNEL f1 ========
NUC1 13C
P1 15.00 usec
PL1 2.00 dB
PL1W 55.31277084 W
SFO1 100.6238364 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 16.72 dB
PL13 15.50 dB
PL2W 17.01305389 W
PL12W 0.28759566 W
PL13W 0.38087484 W
SF02 400.1316005 MHz
| 32768
SF 100.6127754 MHz
WDW EM
PRSPPI PRTAIVORPUNPI. - 0
LB 3.00 Hz
GB 0
pPC 1.40
I ! I I I I I I I ! I ! I ! I
200 180 160 140 120 100 80 60 40 20 0 ppm
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-40.092

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
SCF3 ?gLPROG
. OOBu-t SOLVENT
NS
DS
SWH
FIDRES
AQ
gh oW

Ph

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
Sl
| SF

1 wDw
SSB
LB

‘1 -~ 1 - 1 - 1 - T -~ T "~ T T T " T " B
-20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC
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Ccyj957bp2-20190710

3

1

20040324
0.31

spect

5 mm PABBO BB-
zgfhiggn
131072
CDCI3

32

4
89285.711
0.681196
0.7340532
812

5.600

6.50

295.5
1.00000000
0.03000000
0.00002000

376.4607164

CHANNEL 2 ====

waltz16

1H

80.00

-1.00

16.72
17.01305389
0.28759566
400.1316005
65536
376.4983660
EM

0

3.00

0

1.00
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NAME cms-24p-20191114
EXPNO 1
PROCNO 1
Date_ 20191114
Time 22.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
' | D 32768
SOLVENT CDCI3
o0 i ;
SWH 6393.862 Hz
FIDRES 0.195125 Hz
AQ 2.5625076 sec
RG 57
DW 78.200 usec
DE 6.50 usec
9 TE 295.3 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
PL1W 17.01305389 W
SFO1 400.1326008 MHz
Si 32768
SF 400.1300086 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
U .
B B L U L L L L B B L B
10 9 8 7 6 5 4 3 2 1 0 ppm

o

:1
e
<
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196.49
——137.39

__132.25
— _129.86

T~128.11

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
Ph 0] TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

9 RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
WwDw

" — N . A o . . " - SSB

o " vy W posioty v LB
GB
PC

220 200 180 160 140 120 100 80 60 40 20 ppm
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CHANNEL f1

CHANNEL f2

2

1
20191114
22.09
spect

5 mm PABBO BB-

zgpg30
65536

CDCI3

24

4

25252 .525
0.385323
1.2976629
2050
19.800
6.50

296.0
2.00000000
0.03000000

13C

15.00

2.00
55.31277084
100.6238364

waltz16

1H

80.00

-1.00

16.72

15.50
17.01305389
0.28759566
0.38087484
400.1316005
32768
100.6127904
EM

0

3.00

0

1.40

cms-24p-20191114



5.075
5.064
5.054

/
\
<
/
N

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

TD
oH SOLVENT

SCF, NS

e %
SWH
FIDRES

AQ
10 Re

DW
DE

J ll

10 9 8 7 6 5 4 3 2 1 0 ppm

o g 5
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cyj-ml6p-20190425
1

1

20040107
23.48
spect

5 mm PABBO BB-
zg30

32768
CDCI3

8

0

6393.862
0.195125
2.5625076
161

78.200
6.50

293.3
1.00000000

CHANNEL f1 ====

1H

10.40

-1.00
17.01305389
400.1326008
32768
400.1300178
EM

0

0.30

0

1.00



72.85
38.38

OH

10

SCF,

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DwW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
WwDw
SSB
LB

GB

PC

200 180

160

140

120

100

80

60 40 20 0 ppm
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cyjml6p-20180425
2
1
20040107
23.52
spect
5 mm PABBO BB-
zgpg30
65536
CDCI3
88
4
25252 .525 Hz
0.385323 Hz
1.2976629 sec
181
19.800 usec
6.50 usec
294.6 K
2.00000000 sec
0.03000000 sec

CHANNEL f1 ========
13C
15.00 usec
2.00 dB
55.31277084 W
100.6238364 MHz

CHANNEL f2 ========
waltz16
1H
80.00 usec
-1.00 dB
16.72 dB
15.50 dB
17.01305389 W
0.28759566 W
0.38087484 W
400.1316005 MHz
32768
100.6127747 MHz
EM
0
3.00 Hz
0
1.40



-40.809

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD

OH SOLVENT
NS

SCF3 DS
SWH
FIDRES

AQ
10 RG
DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SF02
S1

| SF

1 WDW
SSB
LB

‘1 -~ 1 - 1 - 1 - T -~ T "~ T T T " T " B
-20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC
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cyj-ml6p-20190425

3

1

20040107
23.59
spect

5 mm PABBO BB-
zgfhiggn
131072
CDCI3

64

4
89285.711
0.681196
0.7340532
2050

5.600

6.50

293.9
1.00000000
0.03000000
0.00002000

376.4607164

CHANNEL 2 ====

waltz16

1H

80.00

-1.00

16.72
17.01305389
0.28759566
400.1316005
65536
376.4983660
EM

0

0.30

0

1.00



SO AN

1

4.64

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

cyj-m13p-20190421
1
1
20040104
1.54
spect
5 mm PABBO BB-
zg30
32768
CDCI3
8
0
6393.862 Hz
0.195125 Hz
2.5625076 sec
128
78.200 usec
6.50 usec
292.7 K
1.00000000 sec

CHANNEL f1 ========
1H
10.40 usec
-1.00 dB
17.01305389 W
400.1326008 MHz
32768
400.1300160 MHz
EM
0
0.30 Hz
0
1.00



©
= ©
L L O R | ©°
pad NANAO DO ® NN~ M

=] NOHMOANNNN N «
— Ao oo oo oo ®

DO

1"

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DwW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
Si

SF
WwDw
SSB
LB

GB

PC

I
200 180 160 140 120 100 80 60 40

177

ppm

cyjml3p-20180421
2
1
20040104
1.58
spect
5 mm PABBO BB-
zgpg30
65536
CDCI3
40
4
25252 .525 Hz
0.385323 Hz
1.2976629 sec
181
19.800 usec
6.50 usec
294.0 K
2.00000000 sec
0.03000000 sec

CHANNEL f1 ========
13C
15.00 usec
2.00 dB
55.31277084 W
100.6238364 MHz

CHANNEL f2 ========
waltz16
1H
80.00 usec
-1.00 dB
16.72 dB
15.50 dB
17.01305389 W
0.28759566 W
0.38087484 W
400.1316005 MHz
32768
100.6127758 MHz
EM
0
3.00 Hz
0
1.40



-41.297

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD

O SOLVENT

NS
SCF;3 DS

SWH

FIDRES

11 A
DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SF02
S1

, SF

I WDW
SSB
LB

I ' I ' I ' I ' I ' I ' I ' I ' I ' GB
-40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC
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cyj-ml3p-20190421
3
1
20040104
2.02
spect
5 mm PABBO BB-
zgfhiggn
131072
CDCI3
64
4
89285.711 Hz
0.681196 Hz
0.7340532 sec
2050
5.600 usec
6.50 usec
293.0 K
1.00000000 sec
0.03000000 sec
0.00002000 sec

376.4607164 MHz

CHANNEL 2 ========
waltz16
1H
80.00 usec
-1.00 dB
16.72 dB
17.01305389 W
0.28759566 W
400.1316005 MHz
65536
376.4983660 MHz
EM
0
0.30 Hz
0
1.00



TP NNl BRUYKER

NAME cyj890bp1-20190510
EXPNO 1
PROCNO 1
Date_ 20040123
Time 8.20
INSTRUM spect
PROBHD 5 mm PABBO BB-
OOBu-t PULPROG 2930
™ 32768
Ph A SCF3 SOLVENT cocI3
13 DS 0
o SWH 6393.862 Hz
E/Z=1.5:1 FIDRES 0.195125 Hz
AQ 2.5625076 sec
RG 203
DW 78.200 usec
DE 6.50 usec
TE 297.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f]_ ———=====
NUC1 1H
P1 10.40 usec
PL1 -1.00 dB
PLIW 17.01305389 W
SFO1 400.1326008 MHz
Sl 32768
SF 400.1300139 MHz
WDW EM
| SSB 0
| LB 0.30 Hz
GB 0
| PC 1.00
I
i _ij L
A . [
R B I I e T I I e I I
10 9 8 7 6 5 4 3 2 1 0 ppm

©
@
)

3.02
10.42
2.24
2.09
0.75
1.14
0.81
1.16
1.50
2.00
0.95
1.36
1.33
7.26
9.22



omrn\#mr\mgg [N ]
O~ (© 0 ®D 00000 MM O © NOWOLOIO S N
3899999995 98SY 8838883333 & BRUKER
N LJ»L%5§§;========T\><
NS —
NAME cyj890bp1-20190510
EXPNO 2
PROCNO 1
Date_ 20040123
Time 8.28
INSTRUM spect
PROBHD 5 mm PABBO BB-
OOBu-t PULPROG zgpg30
TD 65536
Ph X SCF4 SOLVENT cbCl3
NS 448
Ph DS 4
13 SWH 25252.525 Hz
E/Z=1.5:1 FIDRES 0.385323 Hz
AQ 1.2976629 sec
RG 1030
DW 19.800 usec
DE 6.50 usec
TE 299.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 3
======== CHANNEL f1 ========
NUC1 13C
P1 15.00 usec
PL1 2.00 dB
PL1W 55.31277084 W
SFO1 100.6238364 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 16.72 dB
PL13 15.50 dB
PL2W 17.01305389 W
PL12W 0.28759566 W
PL13W 0.38087484 W
SF02 400.1316005 MHz
Si 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm
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___-41.044
=~ _41.866

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH

R FIDRES
OOBu-t AQ
Ph ¢ scF, RO

Ph DE
13 TE

E/Z=1.5:1 D1

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W

SF02
I S1
SF

LB

Il
ﬁ" WDW
SSB
| : | : | : | : | : | : | : | : B
-40 -60 -80 -100 -120 -140 -160 -180 -200 ppmrC

181

cyj890bp1-201905010

3

1

20040123
8.54

spect

5 mm PABBO BB-
zgfhiggn
131072
CDCI3

32

4
89285.711
0.681196
0.7340532
812

5.600

6.50

298.3
1.00000000
0.03000000
0.00002000

376.4607164

CHANNEL 2 ====

waltz16

1H

80.00

-1.00

16.72
17.01305389
0.28759566
400.1316005
65536
376.4983660
EM

0

3.00

0

1.00



NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

., 1

10 9 8 7 6 5 4 3 2 1 0 ppm

o s
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cyj877bp-20190409
1

1

20190409
9.44

spect

5 mm PABBO BB-
zg30

32768
CDCI3

8

0

6393.862
0.195125
2.5625076
144

78.200
6.50

293.8
1.00000000

CHANNEL f1
1H

10.40

-1.00
17.01305389
400.1326008
32768
400.1300192
EM

0

0.30

0

1.00
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NAME cyj877bp-20190409
EXPNO 2
PROCNO 1
Date_ 20190409
Time 9.50
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
Ph TD 65536
N, SOLVENT SNE
N NS 56
3 DS 4
S3 SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
RG 181
DW 19.800 usec
DE 6.50 usec
TE 295.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 3
======== CHANNEL f1 ========
NUC1 13C
P1 15.00 usec
PL1 2.00 dB
PL1W 55.31277084 W
SFO1 100.6238364 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 16.72 dB
PL13 15.50 dB
PL2W 17.01305389 W
PL12W 0.28759566 W
PL13W 0.38087484 W
SF02 400.1316005 MHz
Sl 32768
SF 100.6127690 MHz
WDW EM
| MORRSHFIVIRVSHPFIFSWANSL PPN ISP ORISR P VI 0
LB 3.00 Hz
GB 0
PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm
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