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1. General information

All reagents were of analytical grade, and obtained from commercial suppliers and used without further
purification. Melting points were measured in an open capillary using EZ-Melt automated melting point apparatus
and were uncorrected. "H NMR and '3C NMR spectra were recorded on a 400 spectrometer (400 MHz for 'H and
100 MHz for 3C, respectively) using TMS as an internal standard. The '°’F NMR spectra were obtained on a 400
spectrometer (376 MHz). 13C and '°F NMR spectra were recorded with broad-band proton decoupling. CDCl3 and
DMSO-ds were used as the NMR solvents. High resolution mass spectra (HRMS) were acquired in the ESI mode
using a TOF mass analyzer. The GC-MS were recorded on HP 5973 MSD with 6890 GC. Silica gel (300—400 mesh
size) was used for column chromatography. TLC analysis of reaction mixtures was performed using silica gel plates.

2. o~(Trifluoromethyl)styrenes (1a—m) used in this reaction
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The a-(trifluoromethyl)styrenes (1a—m) were prepared according to the reported procedure.!'=]

3. General procedure for the synthesis of the target compounds 2a—m

To a glass tube charged with a stirring bar were added NaCl (117.0 mg, 2.0 mmol, 2.0 equiv.), Mn,O3 (31.6 mg,
0.20 mmol, 20 mol%), Na»S>0sg (476.2 mg, 2.0 mmol, 2.0 equiv.), a-(trifluoromethyl)styrenes (1a—m, 1.0 mmol),
DMSO (3.0 mL) and H>O (0.5 mL). And then the reaction mixture was stirred for 12 h at 50 °C with the condenser
open to the air (monitored by TLC and GC/MS). After completion of the reaction, the reaction mixture was

quenched with saturated aqueous solution of NH4CI (3 x 10 mL) and extracted with ethyl acetate (3 x 10 mL). The
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organic layer was separated and dried over Na SOy, filtered and concentrated in vacuo. The resultant residue was
purified by column chromatography on silica gel using n-hexane/ ethyl acetate (30/1~3/1) as eluent to afford the
pure target compounds 2a—m.
4. General procedure for the synthesis of the target compounds 3a, 3¢, 3e, 3f, 31 and 3m

To a glass tube charged with a stirring bar were added NaCl (175.5 mg, 3.0 mmol, 3.0 equiv.), Mn,Os3 (31.6 mg,
0.20 mmol, 20 mol%), Na,S>0g (714.3 mg, 3.0 mmol, 3.0 equiv.), a~(trifluoromethyl)styrenes (1a, 1c, 1e, 1f, 11 and
1m, 1.0 mmol), DMSO (4.0 mL). And then the reaction mixture was stirred for 12 h at 80 °C with the condenser
open to the air (monitored by TLC and GC/MS). After completion of the reaction, the reaction mixture was
quenched with saturated aqueous solution of NH4CI (3 x 10 mL) and extracted with ethyl acetate (3 x 10 mL). The
organic layer was separated and dried over Na>SOs, filtered and concentrated in vacuo. The resultant residue was
purified by column chromatography on silica gel using n-hexane/ ethyl acetate (30/1~3/1) as eluent to afford the
pure target compounds 3a, 3¢, 3e, 3f, 31 and 3m.

5. Analytical data of the target compounds

CF3
O Cl

~
OH 2a

~o

3-Chloro-2-(3,4-dimethoxyphenyl)-1,1,1-trifluoropropan-2-ol (2a). White solid, m.p. 98.7-100.2 °C, yield 60%
(209.4 mg); '"H NMR (400 MHz, CDCls) 8 7.14 (s, 1H), 7.06 (d, J= 8.4 Hz, 1H), 6.90 (d, J = 8.4 Hz, 1H), 4.15 (d,
J=12.0 Hz, 1H), 4.02 (d, J= 12.0 Hz, 1H), 3.91 (s, 3H), 3.90 (s, 3H), 3.30 (s, 1H); 3*C NMR (100 MHz, CDCls) &
150.1, 128.7 (q, 'Jer = 286.0 Hz), 124.1, 123.2, 121.0, 112.0, 110.5, 107.3, 76.3 (q, 2Jcr = 27.5 Hz), 56.0, 47.2; '°F
NMR (367 MHz, CDCl3) § —76.9 (s, 3F); HRMS (ESI) m/z: calcd for C1H;2CIF303Na [M+Na]*: 307.0325, found:
307.0336.

SO CF,

cl 2b
OH

3-Chloro-1,1,1-trifluoro-2-(2-methoxyphenyl)propan-2-ol (2b). Yellow oil, yield 61% (154.9 mg); "H NMR (400
MHz, CDCl3) 6 7.43—7.37 (m, 2H), 7.10-7.01 (m, 2H), 5.91 (s, 1H), 4.28 (d, /= 12.0 Hz, 1H), 4.08 (d, /= 12.0
Hz, 1H), 3.94 (s, 3H); '*C NMR (100 MHz, CDCl3) & 158.5, 130.9, 129.9, 124.8 (q, 'Jcr = 286.5 Hz), 121.6, 121.4,
112.7, 78.9 (q, 2Jcr = 27.9 Hz), 56.4, 46.3; °F NMR (367 MHz, CDCls) 6 —73.9 (s, 3F); HRMS (ESI) m/z: calcd

for CioH10CIF30,Na [M+Na]*: 277.0219, found: 277.0223.
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3-Chloro-1,1,1-trifluoro-2-(4-(methylthio)phenyl)propan-2-ol (2¢). Yellow oil, yield 70% (189.0 mg); 'H NMR
(400 MHz, CDCl3) 6 7.47 (d, J = 8.4 Hz, 2H), 7.29 (d, J= 8.8 Hz, 2H), 4.15 (d, J=12.0 Hz, 1H), 4.03 (d, /= 12.0
Hz, 1H), 3.24 (s, 1H), 2.50 (s, 3H); *C NMR (100 MHz, CDCls) & 140.6, 131.1, 128.7, 127.7, 126.8, 126.1, 124.3
(q, Jer =284.7 Hz), 76.3 (q, 2Jcr = 28.5 Hz), 48.2, 15.9; 'F NMR (367 MHz, CDCls) § —78.2 (s, 3F); HRMS (ESI)
m/z: calced for CioHCIF;0S [M+H]": 271.0171, found: 271.0172.

CF;
Cl

OH 2d

3-Chloro-1,1,1-trifluoro-2-(p-tolyl)propan-2-ol (2d). Yellow oil, yield 88% (209.4 mg); 'H NMR (400 MHz,
CDCls) 6 7.57 (d, J = 8.0 Hz, 2H), 7.49 (d, J = 8.0 Hz, 1H), 7.45 (d, /= 8.0 Hz, 1H), 4.64-4.61 (m, 2H), 2.40 (s,
3H); 3C NMR (100 MHz, CDCls) & 141.4, 136.2, 129.6, 129.1, 127.3, 127.0, 125.4 (q, 'Jcr = 276.5 Hz), 76.8 (q,
2Jer = 27.9 Hz), 46.2, 21.2; 'F NMR (367 MHz, CDCls) 8 —74.9 (s, 3F); HRMS (ESI) m/z: calcd for CioH11CIF;0

[M+H]": 239.0451, found: 239.0451.

CFsy
cl
OH 2e
Ph

2-([1,1'-Biphenyl]-4-yl)-3-chloro-1,1,1-trifluoropropan-2-ol (2e). White solid, m.p. 128.7-130.6 °C, yield 83%
(249.0 mg); '"H NMR (400 MHz, CDCl;3) § 7.88-7.81 (m, 6H), 7.69-7.55 (m, 3H), 4.42 (d, /= 12.0 Hz, 1H), 4.30
(d, J=11.6 Hz, 1H), 3.49 (s, 1H); 3C NMR (100 MHz, CDCl;) § 142.3, 140.2, 133.6, 128.9, 127.8, 127.4, 127.2,
126.8, 124.4 (q, 'Jor = 286.2 Hz), 76.5 (q, 2Jcr = 28.4 Hz), 47.7; '°F NMR (367 MHz, CDCl3) & -76.9 (s, 3F);
HRMS (ESI) m/z: caled for CisH;2CIF3ONa [M+Na]*: 323.0426, found: 323.0421.

CF;

Cl of
OH

3-Chloro-1,1,1-trifluoro-2-(naphthalen-2-yl)propan-2-ol (2f). White solid, m.p. 106.9-109.6 °C, yield 67%
(183.6 mg); 'H NMR (400 MHz, CDCl;) 8 8.15 (s, 1H), 7.96-7.90 (m, 3H), 7.66 (d, J= 8.4 Hz, 1H), 7.61-7.56 (m,
2H), 4.31 (d,J=12.0 Hz, 1H), 4.20 (d, J= 12.0 Hz, 1H), 3.40 (s, 1H); '3C NMR (100 MHz, CDCl3) § 133.4, 132.6,
129.2, 129.1, 128.8, 128.4, 127.7, 127.5, 126.9, 124.5, 123.9 (q, Jcr = 281.6 Hz), 73.2 (q, %Jcr = 28.7 Hz), 47.2;

9F NMR (367 MHz, CDCls) & —74.6 (s, 3F); HRMS (ESI) m/z: calcd for Cy3H;CIFs0 [M+H]": 275.0451, found:
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275.0454.

CF;
Cl
OH 29
Br

2-(4-Bromophenyl)-3-chloro-1,1,1-trifluoropropan-2-ol (2g). Yellow oil, yield 40% (120.8 mg); 'H NMR (400
MHz, CDCl3) 8 7.69—-7.62 (m, 2H), 7.52—7.48 (m, 2H), 4.25 (d, /= 12.0 Hz, 1H), 4.13 (d, J=12.0 Hz, 1H), 3.33
(s, 1H); ®*C NMR (100 MHz, CDCls) & 147.8, 135.5, 130.8, 129.0, 128.4, 127.5, 124.3 (q, 'Jcr = 285.4 Hz), 76.2
(q, 2Jcr = 28.7 Hz), 47.1; YF NMR (367 MHz, CDCl3) § —77.2 (s, 3F); HRMS (ESI) m/z: caled for CoH7BrCIF3ONa

[M+Na]": 324.9219, found: 324.9224.

CF4
Cl
OH 2h
o)

1-(4-(3-Chloro-1,1,1-trifluoro-2-hydroxypropan-2-yl)phenyl)ethan-1-one (2h). Yellow oil, yield 60% (159.6
mg); '"H NMR (400 MHz, CDCls) & 8.01 (d, J = 8.4 Hz, 2H), 7.70 (d, J = 8.4 Hz, 2H), 4.18 (d, J = 12.0 Hz, 1H),
4.07 (d, J = 12.8 Hz, 1H), 3.61 (s, 1H), 2.63 (s, 3H); *C NMR (100 MHz, CDCls) § 197.7, 139.7, 137.7, 129.8,
128.6, 127.3, 126.8, 124.1 (q, 'Jcr = 284.9 Hz), 76.4 (q, Jcr = 28.7 Hz), 47.4, 26.7; '°F NMR (367 MHz, CDCl3) &

~77.8 (s, 3F); HRMS (ESI) m/z: caled for C1Hy CIF30, [M+H]*: 267.0400, found: 267.0397.

CF3
Cl
O

4-(3-Chloro-1,1,1-trifluoro-2-hydroxypropan-2-yl)benzaldehyde (2i). Yellow oil, yield 54% (136.1 mg); 'H
NMR (400 MHz, CDCl3) 6 10.10 (s, 1H), 8.00 (d, J = 8.4 Hz, 2H), 7.82 (d, J = 8.4 Hz, 2H), 4.23 (d, /= 12.4 Hz,
1H), 4.12 (d,J=12.0 Hz, 1H), 3.53 (s, 1H); 3C NMR (100 MHz, CDCl5) § 191.7, 141.0, 136.9, 129.8, 127.2, 124.0
(q, Jer =284.9 Hz), 76.4 (q, 2Jcr = 28.7 Hz), 47.3; '’F NMR (367 MHz, CDCls) 8 —75.9 (s, 3F); HRMS (ESI) m/z:
calcd for C1oHoCIF30, [M+H]*: 253.0243, found: 253.0243.

CF,
ON c
OH 2

3-Chloro-1,1,1-trifluoro-2-(3-nitrophenyl)propan-2-ol (2j). Yellow oil, yield 66% (178.2 mg); 'H NMR (400

MHz, CDCls) 6 8.49 (s, 1H), 8.31 (d, /= 8.0 Hz, 1H), 7.92 (d, /= 8.0 Hz, 1H), 7.65 (t, /= 8.0 Hz, 1H), 4.21 (d, J
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= 12.0 Hz, 1H), 4.11 (d, J = 12.4 Hz, 1H) 3.41 (s, 1H); *C NMR (100 MHz, CDCly) & 147.8, 135.5, 130.8, 129.0,
128.4, 127.5, 126.4 (g, Jer = 280.0 Hz), 76.2 (q, YJcr = 28.7 Hz), 47.1; 'F NMR (367 MHz, CDCL3) § ~76.3 (s,
3F); HRMS (ESI) m/z: caled for CoHsCIFsNO3 [M+H]": 270.0145, found: 270.0139.

CF3
cl
o OH 2k
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3-Chloro-1,1,1-trifluoro-2-(4-(methylsulfonyl)phenyl)propan-2-ol (2Kk). Yellow oil, yield 60% (181.2 mg); 'H
NMR (400 MHz, CDCls) 6 8.05 (d, J= 8.4 Hz, 2H), 7.85 (d, /= 8.4 Hz, 2H), 4.23 (d, /= 12.0 Hz, 1H), 4.11 (d, J
= 12.0 Hz, 1H), 3.55 (s, 1H), 3.13 (s, 3H); '*C NMR (100 MHz, CDCl3) § 141.5, 140.8, 131.0, 127.8, 127.4, 126.5
(g, 'Jcr=277.0 Hz), 76.3 (q, 2Jcr = 27.4 Hz), 47.2, 44.5; °F NMR (367 MHz, CDCl3) 6 —74.9 (s, 3F); HRMS (ESI)

m/z: caled for C1oHoCIF303SNa [M+Na]*: 324.9889, found: 324.9897.
CF;

Cl
X
| OH 2l
=

Cl N
3-Chloro-2-(6-chloropyridin-3-yl)-1,1,1-trifluoropropan-2-ol (21). Yellow oil, yield 44% (113.5 mg); 'H NMR

(400 MHz, CDCLs) § 8.58 (d, J= 1.6 Hz, 1H), 7.87 (dd, J = 10.8 Hz, 2.4 Hz, 1H), 7.42 (d, J = 8.4 Hz, 1H), 4.16 (d,
J=12.4 Hz, 1H), 4.06 (d,J= 12.0 Hz, 1H), 3.43 (s, 1H); >*C NMR (100 MHz, CDCl3) § 152.8, 148.1, 137.4, 129.8,
124.3, 123.8 (q, Jer = 283.8 Hz), 75.7 (q, 2Jcr = 29.0 Hz), 46.8; '°F NMR (367 MHz, CDCls) § ~75.6 (s, 3F);

HRMS (ESI) m/z: caled for CsH7C1LF3NO [M+H]": 259.9857, found: 259.9863.

CF3
S Cl
\ /| OH 2m
3-Chloro-1,1,1-trifluoro-2-(thiophen-2-yl)propan-2-ol (2m). Yellow oil, yield 30% (69 mg); '"H NMR (400 MHz,
CDCl3) 6 7.40 (d, J=4.8 Hz, 1H), 7.16 (d, J = 4.8 Hz, 1H), 7.08-7.06 (m, 1H), 4.13 (d, J=12.0 Hz, 1H), 4.00 (d,
J=12.0 Hz, 1H), 3.42 (s, 1H); >*C NMR (100 MHz, CDCls) 5 148.9, 127.4, 127.1, 126.4, 121.8 (q, "Jcr = 283.0
Hz), 75.1 (q, 2Jcr = 29.2 Hz), 48.1; '’F NMR (367 MHz, CDCls) 8 —77.2 (s, 3F); HRMS (ESI) m/z: caled for

C7H;CIF30S [M+H]*: 230.9858, found: 250.9851.
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4-(2,3-Dichloro-1,1,1-trifluoropropan-2-yl)-1,2-dimethoxybenzene (3a). Yellow oil, yield 50% (150.5 mg); 'H
NMR (400 MHz, CDCl3) 6 7.18-7.15 (m, 2H), 6.90 (d, /= 9.2 Hz, 1H), 4.39 (d,J=12.8 Hz, 1H), 4.19 (d, /=124
Hz, 1H), 3.92 (s, 3H), 3.91 (s, 3H); 1*C NMR (100 MHz, CDCl3) & 149.5, 148.1, 123.4, 123.1 (q, 'Jcr = 282.0 Hz),
120.3, 111.3, 109.9, 72.1 (q, *Jcr = 28.7 Hz), 55.4, 55.3, 46.4; ’F NMR (367 MHz, CDCl3) 8 —75.6 (s, 3F); HRMS

(ESI) m/z: calcd for Ci1H;1ClF302Na [M+Na]*: 324.9980, found: 324.9977.

CFj3

Cl
Cl 3c

S

(4-(2,3-Dichloro-1,1,1-trifluoropropan-2-yl)phenyl)(methyl)sulfane (3¢c). Yellow oil, yield 72% (206.6 mg); 'H
NMR (400 MHz, CDCl3) 'H NMR (400 MHz, CDCl3) 4 7.52 (d, J = 8.0 Hz, 2H), 7.27 (d, J = 8.8 Hz, 2H), 4.40 (d,
J=12.4Hz, 1H),4.18 (d, /= 12.4 Hz, 1H), 2.50 (s, 3H); 3C NMR (100 MHz, CDCl5) 6 141.5, 128.8,128.3, 125.8,
123.8 (q, 'Jer = 282.2 Hz), 72.8 (d, 2Jcr = 28.8 Hz), 47.1, 15.2; °F NMR (367 MHz, CDCl3) 8 —74.3 (s, 3F); HRMS

(EST) m/z: calcd for C1oHoCloF3Na [M+Na]*: 310.9646, found: 310.9641.

CF,

Cl

I 3e

Ph
4-(2,3-Dichloro-1,1,1-trifluoropropan-2-yl)-1,1'-biphenyl (3e). White solid, m.p. 128.0—130.7 °C, yield 61%

(194.6 mg); 'H NMR (400 MHz, CDCL3)  7.70 (d, J = 8.4 Hz, 2H), 7.66 (d, J = 8.8 Hz, 2H), 7.61 (d, J= 7.2 Hz,
2H), 7.46 (t, J=7.6 Hz, 2H), 7.38 (t, J= 7.4 Hz, 1H), 4.47 (d, J= 12.4 Hz, 1H), 4.24 (d, J= 12.4 Hz, 1H); >*C NMR
(100 MHz, CDCL:) § 142.7, 139.8, 130.8, 129.0, 128.8, 128.0, 127.3, 127.2, 123.8 (q, 'Jer = 282.1 Hz), 72.9 (q, 2Jcr
= 28.4 Hz), 47.1; "%F NMR (367 MHz, CDCls) & —78.8 (s, 3F); HRMS (ESI) m/z: calcd for C;sH;,CLF; [M+H]*:
319.0268, found: 319.0262.

CF;

cl 3f
Cl

2-(2,3-Dichloro-1,1,1-trifluoropropan-2-yl)naphthalene (3f). White solid, m.p. 104.2-106.3 °C, yield 57%
(165.9 mg); 'H NMR (400 MHz, CDCl3) & 8.17 (s, 1H), 7.92-7.85 (m, 3H), 7.66 (d, J= 8.8 Hz, 1H), 7.58—7.53 (m,
2H), 4.56 (d,J=12.4 Hz, 1H), 4.29 (d, J= 12.4 Hz, 1H); '*C NMR (100 MHz, CDCl3) § 134.0, 133.2, 129.8, 129.7,

129.4, 129.0, 128.3, 128.1, 127.5, 125.1, 124.5 (q, 'Jcr = 283.3 Hz), 73.8 (q, %Jcr = 28.3 Hz), 47.8; 'F NMR (367
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MHz, CDCl3) & —75.7 (s, 3F); HRMS (ESI) m/z: calcd for Ci3HoCl2F3Na [M+Na]*: 314.9931, found: 314.9940.
CF;

Cl
N
| Cl 3l

—=

Cl N
2-Chloro-5-(2,3-dichloro-1,1,1-trifluoropropan-2-yl)pyridine (31). Yellow oil, yield 40% (110.0 mg); 'H NMR

(400 MHz, CDCls) § 8.58 (d, J = 2.0 Hz, 1H), 7.88 (dd, J = 8.4 Hz, 2.4 Hz, 1H), 7.42 (d, J = 8.8 Hz, 1H), 4.16 (d,
J=12.0 Hz, 1H), 4.06 (d, J= 12.4 Hz, 1H); 3C NMR (100 MHz, CDCLs) § 152.8, 148.1, 137.4, 129.8, 124.3, 123.9
(q, Jer =279.8 Hz), 75.7 (q, %Jcr = 27.9 Hz), 46.9; 19F NMR (367 MHz, CDCls) § —76.2 (s, 3F); HRMS (ESI) m/z:

caled for CsHeCI3F3N [M+H]*: 277.9518, found: 277.9516.

CFj3

S Cl

2-(2,3-Dichloro-1,1,1-trifluoropropan-2-yl)thiophene (3m). Yellow oil, yield 35% (86.5 mg); 'H NMR (400 MHz,
CDCl3) 6 7.44 (dd, J=5.2 Hz, 1.2 Hz, 1H), 7.30 (d, /=4.0 Hz, 1H), 7.06 (dd, /= 5.2 Hz, 3.6 Hz, 1H), 4.25 (d, J=
12.4 Hz, 1H), 4.18 (d, J = 12.4 Hz, 1H); '*C NMR (100 MHz, CDCls) § 136.1, 129.2, 128.3, 127.3, 123.4 (q, 'Jcr
= 281.8 Hz), 64.8 , 48.3; ”F NMR (367 MHz, CDCl3) 8 —74.0 (s, 3F); HRMS (ESI) m/z: calcd for C7HsCL,F3S

[M+H]*: 248.9519, found: 248.9513.

CF3
Br
Br 4
Ph

4-(2,3-Dibromo-1,1,1-trifluoropropan-2-yl)-1,1'-biphenyl (4). White solid, m.p. 99.7-102.3 °C, yield 10% (40.7
mg); '"H NMR (400 MHz, CDCl3)  7.72 (d, J = 8.4 Hz, 2H), 7.65-7.60 (m, 4H), 7.48-7.44 (m, 2H), 7.40-7.37 (m,
1H), 4.43 (d, J= 12.0 Hz, 1H), 4.23 (d, /= 12.0 Hz, 1H); *C NMR (100 MHz, CDCl3) 142.6, 139.7, 132.0, 129.4,
129.0, 128.0, 127.2, 127.1, 123.7 (q, 'Jcr = 281.7 Hz), 65.5 (q, 2Jcr = 27.8 Hz), 34.9; ’F NMR (367 MHz, CDCl3)

8 -73.6 (s, 3F); HRMS (ESI) m/z: calcd for CisH2Br,F3 [M+H]": 406.9258, found: 406.9250.
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6. 'H, 3C, ’F NMR and HRMS spectra of the target compounds
"H NMR spectrum of 2a (400 MHz, CDCls)
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9F NMR spectrum of 2a (367 MHz, CDCls)
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Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
1468 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:11-11 H:12-12 N:0-100 0O:0-100 F:3-6 Na: 01 Cl:1-5
31
240308-3-16 15 (0.090) 1: TOF MS ES+
1.04e+004
100 307.0336
]
i 301.1420
. 309.0305
ol 2671563 271047 2511748 288.0229 2965758 (3100278 3232593 520295 3383434 349.2801
' 2700 ' 280.0 ' 2900 ' 3000 ' 3100 ' 320.0 ' 330.0 ' 340.0 ‘
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Cale. Mass mDa PPM DBE i—FIT  Norm  Conf (%) Formula
307.0336  307. 0325 1.1 3.6 3.5 50. 2 n/a n/a C11 H12 03 F3 Na Cl
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9F NMR spectrum of 2b (367 MHz, CDCl3)
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HRMS (ESI) spectrum of 2b

90 -100 -110 -120 -130 -140 -150

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min=-1.5 max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
944 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:10-10 H:10-10 N:0-100 0O:0-100 F:3-6 Na:0-1 Cl:1-5
14
240308-3-14 10 (0.072) 1: TOF MS ES+
3.18e+004

100— 277.0223

]

i 279.0191
o] 268.1586 9711345 273122 574 2746 275.0040 278.0249 ‘r279.0936 281-11742 282.1789 2848877 2863039
R T T i T A e L LT T T SR ATL/L L BN R

268.0 270.0 272.0 274.0 276.0 278.0 280.0 282.0 284.0 286.0
Minimum: -1.5
Max imum: 5.0 10,0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
277.0223  277. 0219 0.4 1.4 3.5 54.7 n/a n/a C10 110 02 F3 Na Cl
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"H NMR spectrum of 2¢ (400 MHz, CDCl;3)
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9F NMR spectrum of 2¢ (367 MHz, CDCls)
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HRMS (ESI) spectrum of 2¢
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance =5.0mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
1578 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:10-10 H:11-11 N:0-100 O:0-100 F:1-3 Na:0-1 S:1-6 CI:1-3
6
241205-17-9 37 (0.250) 1: TOF MS ES+
1.46e+002
100~ 271.0278271.0542
271.0172
% 271.1237
1 270.9120 270.9874
GI"‘I"" Tl JLY o o T o R A [t bk BT I“"I|""I""I""I""I""l""m/Z
270.700 270.800 270.900 271.000 271.100 271.200 271.300
Minimum: =15
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm Conf(%) Formula

271.0172  271. 0171 0.1 0.4 3.5 59. 6 n/a n/a
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"H NMR spectrum of 2d (400 MHz, CDCls)
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9F NMR spectrum of 2d (367 MHz, CDCl;3)
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HRMS (ESI) spectrum of 2d
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
727 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:10-10 H:11-11 N:0-100 O:0-100 F:1-3 Na:0-1 CI:1-3
6
241205-17-6 77 (0.480) 1: TOF MS ES+
4.23e+002
100+ 239.0451
%ﬁ
| 240.0716
1237.2243 240.8843
0 ""I""I""""l"""“""I""I"'I""I""""l""l "l'l'l"'m/Z
237.00 237.50 238.00 238.50 239.00 239.50 240.00 241.00
Minimum: =18
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE

i-FIT  Norm  Conf (%) Formula
239. 0451 239. 0451 0.0 0.0 3.5 224.7 n/a n/a C10 H11 0 F3 C1
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"H NMR spectrum of 2e (400 MHz, CD

Cls)
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9F NMR spectrum of 2e (367 MHz, CDCls)
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HRMS (ESI) spectrum of 2e
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance =5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
1865 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:15-15 H:12-12 N:0-100 O:0-100 F:1-3 Na:0-1 Cl:1-3
6
241205-17-5 9 (0.084) 1: TOF MS ES+
1.98e+002
100 323.0421
J 323.0195
%—
322.9978
060 L T L 2 o L e L O, 8 205 o L0, i B B 5 0 e L
322.700 322.800 322.900 323.000 323.100 323.200 323.300 323.400
Minimum: =l..5
Maximum: 5.0 100 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula
323. 0421 323. 0426 =0:5 =15 T.5 49.2 n/a n/a C15 12 0 F3 Na Cl
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"H NMR spectrum of 2f (400 MHz, CDCl;3)
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9F NMR spectrum of 2f (367 MHz, CDCl5)
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f1 (ppm)
HRMS (ESI) spectrum of 2f
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min=-1.5, max=50.0
Element prediction: Off
Number of isotope peaks used fori-FIT =3
Monoisotopic Mass, Even Electron lons
1170 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:13-13 H:11-11 N:0-100 O:0-100 F:1-3 Na:0-1 CI: 1-3
6
241205-17-10 16 (0.121) 1: TOF MS ES+
4.08e+002
100— 275.0454
%_
275.0151
] 2749324
0 LU L W L L L L L L B WL L B L B NS B s B £2
274.700 274.800 274.900 275.000 275.100 275.200 275.300 275.400
Minimum: -1.5
Max imum: 3.0 10,0 30.0
Mass Cale. Mass mDa PPM DBE i=FIT  Norm  Conf (%) Formula
275.0454  275. 0451 0.3 1.1 6.5 77.8  n/a  n/a C13 H11 0 F3 €1
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"H NMR spectrum of 2g (400 MHz, CDCls)
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9F NMR spectrum of 2g (367 MHz, CDCls)
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min=-1.5 max = 50.0
Element prediction: Off
Number of isotope peaks used fori-FIT =3
Monoisotopic Mass, Even Electron lons
988 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:99 H:7-7 N:0-100 O:0-100 F:1-3 Na:0-1 Cl:1-3 Br:1-4
6
241205-17-2 6 (0.068) 1: TOF MS ES+
3.56e+002

100+ 324.8267

o 324.9224

] 324.9358 325.0238
0 ‘....|....|.‘H|H..|....|.‘..H.y“..(.“”.ll”“w T e Mz
324.600 324.700 324.800 324.900 325.000 325.200 325.300

Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

324.9224  324.9219 0.5 1.5 3.5 41.0 n/a n/a C9 H7 O F3 Na Cl Br
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"H NMR spectrum of 2h (400 MHz, CDCls)
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9F NMR spectrum of 2h (367 MHz, CDCl;3)
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HRMS (ESI) spectrum of 2h
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used fori-FIT = 3
Monoisotopic Mass, Even Electron lons
825 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:11-11 H:11-11 N:0-100 0:0-100 Na:0-1 Cl:1-5 F:3-6
14
240308-3-3 7 (0.062) 1: TOF MS ES+
5.84e+002
100+ 267.0397
] 267.1581
%—
; 250.9313 255.5486 2509400  263.5484 ZGQ'JW 2714576 276.1273 i 2851375
H,"I"I"I"‘ylll"'l"'1“1'|" 'l'v"l'lll"ll'l"'l"lI"""I'I‘]‘mlz
2500 2525 2550 2575 2600 2625 2650 2675 2700 2725 2750 2775 2800 2825 2850
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
267. 0397  267. 0400 -0.3 -1.1 4.5 53.3 n/a n/a C11 H11 02 C1 F3
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"H NMR spectrum of 2i (400 MHz, CDCl5)
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9F NMR spectrum of 2i (367 MHz, CDCl;3)
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance =5.0 mDa / DBE: min=-1.5 max =50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
867 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:10-10 H:99 N:0-100 O:0-100 F:1-3 Na:0-1 CI:1-3
6
241205-17-1 16 (0.121) 1: TOF MS ES+
8.09e+001
253.0243
100— 253.0543
o/‘ 253.0168
"] 252.9916
O ‘II - miz
252.800 252.900 253.000 253.100 253.200 253.300
Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

253.0243  253.0243 0.0 0.0

4.5

25.9 n/a n/a C10 119 02 I3 Cl
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"H NMR spectrum of 2j (400 MHz, CDCls)
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9F NMR spectrum of 2j (367 MHz, CDCls)
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min=-1.5, max=50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
1013 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:99 H:88 N:0100 O:0-100 F:1-3 Na:0-1 CI:1-3
6
241205-17-8 22 (0.152) 1: TOF MS ES+
1.38e+002
100- 270.0139
%_
269.9805
0 L LA B L B WL 2 A SR B B B S 2
269.800 269.900 270.000 270.100 270.200 270.300
Min imum: -1.5
Max imum : 5.0 10.0  50.0
Mass Cale. Mass mDa PPM

BE i-FIT  Norm  Conf (%) Formula
a2

D
270.0139  270.0145 -0.6 -2.2 4, 33.7 n/a n/a COH8 N 03F3Cl
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"H NMR spectrum of 2k (400 MHz, CDCls)
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9F NMR spectrum of 2k (367 MHz, CDCl;3)
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HRMS (ESI) spectrum of 2k
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used fori-FIT = 3
Monoisotopic Mass, Even Electron lons
1924 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:10-10 H:10-10 N:0-100 O:0-100 F:3-6 Na:0-1 S:1-2 Cl:1-5
31
240308-3-20 8 (0.065) 1: TOF MS ES+
1.71e+005
100~ 324.9897
o]
1 326.9868
ol PO gaooes  arows PN Pmaoey  speass P | sremsszesse swmaare 0%
318.0 320.0 322.0 3240 326.0 328.0 330.0
Minimum: -1.5
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm  Conf (%) Formula
324.9897  324. 9889 0.8 2.5 3.5 99.3 n/a n/a C10 H10 03 F3 Na S Cl
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"H NMR spectrum of 21 (400 MHz, CDCls)
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9F NMR spectrum of 21 (367 MHz, CDCl;3)
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HRMS (ESI) spectrum of 21
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance =5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
686 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:88 H:7-7 N:0-100 O:0-100 F:3-6 Na:0-1 Cl1-5
31
240308-3-19 16 (0.094) 1: TOF MS ES+
2.72e+004
100- 259.9863
i 261.9833
%,
0'326'9520 2356084 209-1644 251.0364 2341867 263.9783 2691754 551 1683282.9091 285.9254  295.150 e
L AL B L B R [ AL B ! L R A [ R T
230.0 240.0 250.0 260.0 270.0 280.0 290.0 300.0
Minimum: -1.5
Maximum: 5.0 10,0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
259.9863  259. 9857 0.6 2.3 3.5 34.4 n/a n/a C8 117 N O I3 Cl2
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"H NMR spectrum of 2m (400 MHz, CDCl3)
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9F NMR spectrum of 2m (367 MHz, CDCl5)
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HRMS (ESI) spectrum of 2m
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
670 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:7-7 H:7-7 N:0-100 O:0-100 F:1-3 Na:0-1 S:1-6 CI:1-3
6
241205-17-3 66 (0.422) 1: TOF MS ES+
1.36e+002
100— 230.9851
J 231.0613
%—
230.9034
ST, O P . 7 D L A R T T L L W O e T L B W) O AL  miz
230.700 230.800 230.900 231.000 231.100 231.200
Minimum: =15
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula
230.9851  230. 9858 -0.7 =30 2.5 33.0 n/a n/a CTH7 0 F3SCl
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"H NMR spectrum of 3a (400 MHz, CDCls)
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9F NMR spectrum of 3a (367 MHz, CDCls)
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HRMS (ESI) spectrum of 3a
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance =5.0mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
1827 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:11-11 H:11-11 N:0-100 0O:0-100 F:3-6 Na:0-1 Cl:1-5
14
240308-3-6 10 (0.072) 1: TOF MS ES+
5.41e+002
100+ 324.9977
o]
| 319.1207320.2515 321.0424 322.0374 323.2691 325.0406 326.9906  328.0158 330.3506 3311411 333.2733
e o = | B e N N B T | Rk Y,
318.0 320.0 322.0 324.0 326.0 328.0 330.0 332.0 334.0
Minimum: =155
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm Conf(%) Formula
324.9977  324. 9986 -0.9 -2.8 3.5 1.3 n/a n/a Cl11 H11 02 F3 Na C12
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"H NMR spectrum of 3¢ (400 MHz, CDCl3)
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9F NMR spectrum of 3¢ (367 MHz, CDCl5)
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HRMS (ESI) spectrum of 3¢
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
1544 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:10-10 H:99 N:0-100 0O:0-100 F:36 Na:0-1 S:1-2 Cl:1-5
31
240308-3-18 9 (0.069) 1: TOF MS ES+
2.40e+001
100 309.2019
i 314.9051
1306.9509 903.9629 310.9641 3133710  314.1625 '
%_
L 0 L L 5 AL L0 5 L LA B S B0 B S LI BRI L B B S I L 24
307.00 308.00 309.00 310.00 311.00 312.00 313.00 314.00 315.00
Minimum: =1.:5
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
310.9641  310.9652 -1.1  -3.5 3.5  20.1 n/a n/a C10 19 F3 Na S Cl2
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"H NMR spectrum of 3e (400 MHz, CDCl3)
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9F NMR spectrum of 3e (367 MHz, CDCl5)
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
1801 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:15-15 H:12-12 N:0-100 0:0-100 F:1-3 Na:0-1 CI:1-3

6
241205-17-4 40 (0.266) 1: TOF MS ES+
1.47e+002
100 319.0262
%—
J 318.9908
) 318.9513
L R N e e s |...‘|...“.‘..‘.‘.. LN e s e e N L e e e el 1174
318.700 318.800 318.900 319.000 319.100 319.200 319.300 319.400
Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

319.0262  319.0268 0.6 1.9 7.5 37.1 n/a n/a C15 H12 F3 Cl2
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"H NMR spectrum of 3f (400 MHz, CDCl;3)
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9F NMR spectrum of 3f (367 MHz, CDCl5)
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HRMS (ESI) spectrum of 3f
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min =-1.5 max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
1682 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:13-13 H:9-9 N:0-100 O:0-100 Na:0-1 Cl:1-5 F:3-6
14
240308-3-2 83 (0.353) 1: TOF MS ES+
2.50e+001
100- 311.1295
: 314.9940 318.0867
]
L B e e e e T A e s o e e B L B s e e e B N Y IR e e s el 11 T4
311.00 312.00 313.00 314.00 315.00 316.00 317.00 318.00
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM  DBE i=FIT  Norm  Conf (%) Formula

314. 9940  314. 9931 0.9 2.9 6.5 14. 4 n/a n/a C13 09 Na Cl2 I3
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"H NMR spectrum of 31 (400 MHz, CDCl5)
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9F NMR spectrum of 31 (367 MHz, CDCl;3)
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HRMS (ESI) spectrum of 31
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used fori-FIT =3
Monoisotopic Mass, Even Electron lons
1075 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:88 H:6-6 N:0-100 O:0-100 F:1-3 Na:0-1 CI:1-3
6
241205-17-7 24 (0.162) 1: TOF MS ES+
2.22e+002
100— 277.9516
i 278.0733
DA)_
277.8391
L L L L B O L UL SIS L L L LA B B S £
277.600 277.700 277.800 277.900 278.000 278.100 278.200 278.300
Minimum: -1.5
Max imum: 5.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula
277.9516 277.9518 -0.2 0.7 3.5 68.8 n/a  n/a (8 16 N F3 C13
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"H NMR spectrum of 3m (400 MHz, CDCl3)
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9F NMR spectrum of 3m (367 MHz, CDCl5)

= 1. T0E+08
=
‘ F1. 60E+08
1. 50E+08
F1. 40E+08
F1. 30E+08
F1. 20E+08
CF5 1. 10E+08
S Cl F1. 00E+08
\ /| Cl
F9. 00E+07
8. 00E+07
F7. 00E+07
6. 00E+07
5. 00E+07
F4. 00E+07
F3. 00E+07
F2. 00E+07
F1. 00E+07
0. 00E+00
1
g 1. 00E+07
-5 -15 -25 -35 -45 =55 -65 =75 -85 -95 -105 -115 -125
£l (ppm)
HRMS (ESI) spectrum of 3m
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance =5.0mDa / DBE: min =-1.5, max =50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
555 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:7-7 H:6-6 N:0-100 O:0-100 F:1-3 S:1-3 CI:1-3
250721-7-4 79 (0.455) 1: TOF MS ES+
4.70e+001
100 249.0346
% 248.8578 248.3513
T 7 ——— T T T T T T T T T T mZ
248.700 248.800 248,900 249.000 249,100 249,200
Minimum: -1.5
Maximum: 5.0 10,0 50.0

Mass Calc, Mass mDa PPM DBE i-FIT Norm  Conf (%) Formula
218.9513  248.9519 -0.6 -2.4 2.5 22.3 n/a n/a C7 H6 F3 5 Cl2
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"H NMR spectrum of 4 (400 MHz, CDCls)
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9F NMR spectrum of 4 (367 MHz, CDCls)
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HRMS (ESI) spectrum of 4
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance =5.0mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
1672 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:15-15 H:12-12 N:0-100 0O:0-100 F:3-6 Na:0-1 Br 14
14
240308-3-11 88 (0.371) 1: TOF MS ES+
3.50e+001
100~ 406.3253
7402.0650 404.2365 406.0844
] 406.9250 413.2644
%_
LD L IR o o o e I e o e s L L B i o o S R R R R L4
402.0 403.0 404.0 405.0 406.0 407.0 408.0 409.0 410.0 411.0 412.0 413.0
Minimum: -1.5
Maximum: 5.0 1000 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula
406. 9250  406. 9258 -0.8 -20 1.5 15.5 n/a n/a Cl5 112 I3 Br2
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