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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 *C NMR spectra were recorded on a 400 spectrometer (400 MHz for H and
100 MHz for 2C, respectively) using TMS as an internal standard. The °F NMR spectra were obtained on a 400
spectrometer (376 MHz) with CFsCOOH as an internal standard. CDCl; or 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 and 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—y) and imides (2a—d) used in this reaction
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The a-(trifluoromethyl)styrenes (1a—y) were prepared according to the reported procedure.*-®
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The imides 2a—d were obtained from commercial suppliers.
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3. General procedure for the synthesis of compounds 3a—v
To a glass tube charged with a stirring bar were added DBU or DABCO or TMG or CsF (2.0 mmol, 2.0 equiv),

2a (220.5 mg, 1.5 mmol, 1.5 equiv), a-(trifluoromethyl)styrenes 1a—v (1.0 mmol, 1.0 equiv), and DMF (4 mL).
The reaction vial was sealed with a rubber septum and then the reaction mixture was stirred at 80 °C for 16 h
(monitored by TLC or GC/MS). After completion of the reaction, the reaction mixture was quenched with
saturated aqueous solution of NH4CI (20 mL) and extracted with ethyl acetate (3 <10 mL). The organic layer was
separated and dried over Na>SOys, filtered and concentrated in vacuo. The resultant residue was purified by column
chromatography on silica gel using n-hexane/ ethyl acetate (5/1) as eluent to afford the pure compounds 3a-v.
4. General procedure for the synthesis of the target compounds 4a—u

To a flask charged with a stirring bar were added 3a—u (1.0 mmol, 2.0 equiv), NH>NH.-H,O (500.6 mg, 10.0
mmol, 10.0 equiv) and CH3OH (10 mL). The reaction mixture was refluxed at 70 °C for 5 h (monitored by TLC
and GC/MS). After completion of the reaction, the reaction mixture was quenched with saturated aqueous solution
of NH.CI (20 mL) and extracted with ethyl acetate (3 <10 mL). The organic layer was separated and dried over
Na,SO., filtered and concentrated in vacuo. The resultant residue was purified by column chromatography on
silica gel using n-hexane/ ethyl acetate (2/1) as eluent to afford the pure target compounds 4a-u.
5. General procedure for the synthesis of compounds 5a—c

To a glass tube charged with a stirring bar were added DBU or CsF (2.0 mmol, 2.0 equiv), 2a (221 mg, 1.5
mmol, 1.5 equiv), a-(trifluoromethyl)styrenes 1w—y (1.0 mmol, 1.0 equiv), and DMF (4 mL). The reaction vial
was sealed with a rubber septum and then the reaction mixture was stirred at 80 °C for 16 h (monitored by TLC
and GC/MS). After completion of the reaction, the reaction mixture was quenched with saturated aqueous solution
of NH4ClI (20 mL) and extracted with ethyl acetate (3 <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 (5/1) as eluent to afford the pure compounds 5a—c.
6. General procedure for the synthesis of compounds 7a—c

To a glass tube charged with a stirring bar were added DBU (305 mg, 2.0 mmol, 2.0 equiv), 2b—d (1.5 mmol,

1.5 equiv), a-(trifluoromethyl)styrene 1a (248 mg, 1.0 mmol, 1.0 equiv), and DMF (4 mL). The reaction vial was
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sealed with a rubber septum and then the reaction mixture was stirred at 80 °C for 16 h (monitored by TLC and
GC/MS). After completion of the reaction, the reaction mixture was quenched with saturated aqueous solution of
NH4CI (20 mL) and extracted with ethyl acetate (3 =< 10 mL). The organic layer was separated and dried over
Na,SO., filtered and concentrated in vacuo. The resultant residue was purified by column chromatography on
silica gel using n-hexane/ ethyl acetate (5/1) as eluent to afford the pure compounds 7a—c.

7. Table S1 Screening various bases for hydroamination reaction (yields of hydroamination

products 3a-v, based on GC-MS)

O
CFs Base (2.0 equiv. CFs3
Ar& ' NH DMF, (80 °C(,11611 Ar)\/Nphth
(0]
1a-v 2a (PhthNH) 3a-v
Base
DBU DABCO CsF TMG
Substrate

la 81% 0 2% 33%
1b 56% 0 17% 11%
1c 72% 0 1% 20%
1d 80% 0 2% 50%
le 69% 1% 3% 60%
1f 78% 88% 2% 73%
1g 0 67% 1% 2%
1h 2% 1% 83% 43%
li 72% 61% 4% 3%
1j 68% 1% 16% 39%
1k 63% 2% 12% 37%
1l 1% 9% 60% 10%
im 61% 90% 7% 5%
in 0 4% 61% 6%
1o 82% 72% 3% 0
1p 70% 65% 21% 3%
1q 41% 22% 53% 58%
1r 0 82% 3% 6%
1s 69% 0 24% 36%
1t 72% 4% 3% 41%
lu 64% 0 0 6%
1v 63% 0 4% 5%

S4



8. Analytical data of the intermediates and target compounds

@)
CF;
N

Ph 3a O
2-(2-([1,1'-Biphenyl]-4-y1)-3,3,3-trifluoropropyl)isoindoline-1,3-dione (3a). White solid, m.p. 126.7-128.5 <T,
yield 76% (300.2 mg); *H NMR (400 MHz, CDCls) & 7.80-7.75 (m, 2H), 7.69-7.64 (m, 2H), 7.55-7.51 (m, 4H),
7.43-7.39 (m, 4H), 7.35-7.30 (m, 1H), 4.35-4.16 (m, 3H); 3C NMR (100 MHz, CDCls) § 166.7, 140.5, 139.1,
133.1, 130.6, 129.4, 128.6, 127.8, 126.5, 126.4, 126.0, 124.9 (d, YJcr = 279.0 Hz), 122.4, 46.3 (q, 2Jcr = 26.2 Hz),
36.1 (d, 3Jcr = 2.7 Hz); HRMS (ESI): calcd for CasHisFsO2N+Na [M+Na]*: 418.1031, found: 418.1034.

o

CF3
N

3p O

Ph
2-(2-([1,1'-Biphenyl]-3-yI)-3,3,3-trifluoropropyl)isoindoline-1,3-dione (3b). Yellow oil, yield 42% (165.9 mg);
'H NMR (400 MHz, CDCls) § 7.83-7.80 (m, 2H), 7.71-7.69 (m, 2H), 7.60-7.54 (m, 4H), 7.49-7.36 (m, 5H),
4.42-4.36 (m, 1H), 4.32-4.19 (m, 2H); *C NMR (100 MHz, CDCls) & 166.7, 140.7, 139.4, 133.1, 131.0, 130.5,
128.1, 127.8, 127.0 (d, 3Jce = 2.7 Hz), 126.6, 126.5, 126.1, 124.8 (d, YJcr = 278.7 Hz), 122.4, 46.7 (q, 2Jcr = 26.4
Hz), 36.0 (d, 3Jcr = 2.5 Hz); HRMS (ESI): calcd for Ca3H16F302N+Na [M+Na]*: 418.1031, found: 418.1036.

o]
CF3
N

I 4

2-(3,3,3-Trifluoro-2-(naphthalen-2-yl)propyl)isoindoline-1,3-dione (3c). White solid, m.p. 138.9-140.3 <,
yield 53% (195.6 mg); *H NMR (400 MHz, CDCls) & 7.82-7.78 (m, 4H), 7.74-7.71 (m, 2H), 7.64-7.61 (m, 2H),
7.50-7.43 (m, 3H), 4.44-4.27 (m, 3H); *3C NMR (100 MHz, CDCls) & 166.7, 133.1, 132.2, 132.0, 130.5, 128.2,
127.9, 127.6, 127.0, 126.6, 125.5, 125.4, 125.0, 124.9 (d, YJcr = 279.0 Hz), 122.4, 46.8 (q, 2Jce = 26.3 Hz), 36.0 (d,

3Jce= 2.8 Hz); HRMS (ESI): calcd for C21H14F30,N+Na [M+Na]*: 392.0874, found: 392.0877.
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CF3

3d
Cl

2-(2-(3-Chlorophenyl)-3,3,3-trifluoropropyl)isoindoline-1,3-dione (3d). White solid, m.p. 121.5-122.7 <,
yield 59% (208.3 mg); *H NMR (400 MHz, CDCls) & 7.81-7.78 (m, 2H), 7.72-7.68 (m, 2H), 7.34 (s, 1H), 7.29—
7.26 (m, 3H), 4.27-4.07 (m, 3H); 13C NMR (100 MHz, CDCls) § 166.6, 133.6, 133.2, 132.5, 130.5, 129.0, 128.5,
128.1, 126.2, 124.5 (q, Ycr = 278.9 Hz), 1225, 46.5 (q, 2Jcr = 26.6 Hz), 35.9 (d, 3Jcr = 2.7 Hz); HRMS (ESI):
calcd for C17H11F302NCI+Na [M+Na]*: 376.0328, found: 376.0331.

0]

CF;
N

Cl 3e O

2-(2-(4-Chlorophenyl)-3,3,3-trifluoropropyl)isoindoline-1,3-dione (3e). White solid, m.p. 70.9-80.4 <C, yield
46% (162.4 mg); *H NMR (400 MHz, CDCls)  7.80-7.78 (m, 2H), 7.71-7.68 (m, 2H), 7.29-7.25 (m, 4H), 4.30—
4.13 (m, 3H); 13C NMR (100 MHz, CDCls) & 166.6, 133.9, 133.2, 130.5, 129.6, 128.9, 128.0, 124.6 (d, Ncr =
278.6 Hz), 122.5, 46.2 (q, 2Jcr = 25.0 Hz), 35.9 (d, 3Jcr = 2.8 Hz); HRMS (ESI): calcd for Ci7H11F30.NCl+Na
[M+Na]*: 376.0328, found: 376.0326.

o)
CF,4
Cl N

3f O
Cl
2-(2-(3,5-Dichlorophenyl)-3,3,3-trifluoropropyl)isoindoline-1,3-dione (3f). White solid, m.p. 109.8-111.6 <,
yield 72% (278.6 mg); *H NMR (400 MHz, CDCls) & 7.84-7.81 (m, 2H), 7.73-7.71 (m, 2H),7.32-7.26 (m, 3H),
4.21-4.04 (m, 3H); °C NMR (100 MHz, CDCls) 6 167.7, 135.5, 134.9, 134.5, 131.6, 129.4, 128.0, 125.4 (d, YJcr
= 279.1 Hz), 123.8, 47.5 (q, 2Jcr = 26.9 Hz), 36.9 (d, 3Jcr = 2.6 Hz); HRMS (ESI): calcd for C17H10F30.NCl>+Na
[M+Na]*: 409.9938, found: 409.9934.
o

CF;
N

Cl 39 ©

Cl
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2-(2-(3,4-Dichlorophenyl)-3,3,3-trifluoropropyl)isoindoline-1,3-dione (3g). White solid, m.p. 112.4-113.2 <C,
yield 64% (247.7 mg); *H NMR (400 MHz, CDCls)  7.82—7.78 (m, 2H), 7.73-7.68 (m, 2H), 7.48-7.37 (m, 2H),
7.25-7.22 (m, 1H), 4.29-4.06 (m, 3H); 1*C NMR (100 MHz, CDCls) 5 167.7, 134.4, 134.3, 133.5, 133.1, 131.5,
130.9, 128.5, 125.4 (d, Yk = 278.9 Hz), 123.7, 123.6, 47.2 (q, 2Jcr = 26.8 Hz), 36.8 (d, 3Jcr = 3.3 Hz); HRMS
(ESI): calcd for C17H10F302NCl>+Na [M+Na]*: 409.9938, found: 409.9936.

(@)
CF5
Br N

sh ©

Br
2-(2-(3,5-Dibromophenyl)-3,3,3-trifluoropropyl)isoindoline-1,3-dione (3h). White solid, m.p. 104.1-105.2 <C,
yield 70% (333.2 mg); *H NMR (400 MHz, CDCls) § 7.84-7.81 (m, 2H), 7.75-7.70 (m, 2H), 7.62 (t, J = 1.6 Hz,
1H), 7.46 (s, 2H), 4.21-4.00 (m, 3H); *C NMR (100 MHz, CDCls) & 167.7, 135.4, 134.9, 134.5, 131.6, 131.2,
125.3 (d, YJcr = 279.0 Hz), 123.8, 123.3, 47.3 (q, 2Jcr = 26.8 Hz), 36.9 (d, 3Jcr = 3.1 Hz); HRMS (ESI): calcd for
C17H10F302NBr2+Na [M+Na]*: 497.8928, found: 497.8935.

o
CF;
N

MeOOC 3 O

Methyl  4-(3-(1,3-dioxoisoindolin-2-yl)-1,1,1-trifluoropropan-2-yl)benzoate  (3i). White solid, m.p.
144.9-146.8 T, yield 55% (207.4 mg); *H NMR (400 MHz, CDCls) & 7.98 (d, J = 8.0 Hz, 2H), 7.78-7.75 (m,
2H), 7.71-7.67 (m, 2H), 7.44 (d, J = 8.0 Hz, 2H), 4.34-4.18 (m, 3H), 3.88 (s, 3H); **C NMR (100 MHz, CDCls) &
167.7, 166.6, 136.6, 134.4, 131.6, 130.8, 130.1, 129.5, 125.7 (d, Jcr = 278.9 Hz), 123.6, 52.3, 47.9 (q, 2Jcr = 26.6
Hz), 37.1 (d, 3Jcr = 2.6 Hz); HRMS (ESI): calcd for C1gH14F304N+Na [M+Na]*: 400.0773, found: 400.0776.

0

CF5
N

3j O
COOMe
Methyl  3-(3-(1,3-dioxoisoindolin-2-y)-1,1,1-trifluoropropan-2-yl)benzoate  (3j). White solid, m.p.
134.3-135.1 T, yield 43% (162.1 mg); 'H NMR (400 MHz, CDCls) & 8.02-7.98 (m, 2H), 7.80-7.76 (m, 2H),
7.71-7.68 (m, 2H), 7.60 (d, J = 7.6 Hz, 1H), 7.43 (t, J = 7.6 Hz, 1H), 4.28-4.13 (m, 3H), 3.90 (s, 3H); 1*C NMR

(100 MHz, CDCls) 3 168.1, 166.4, 134.3, 133.5, 132.1, 131.6, 130.8, 130.7, 130.2, 129.0, 125.7 (d, YJcr = 278.9
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Hz), 123.6, 52.3, 47.7 (q, %Jcr = 26.6 Hz), 37.0 (d, 3Jcr = 3.0 Hz); HRMS (ESI): calcd for CigH14Fs04N+Na

[M+Na]*: 400.0773, found: 400.0777.

o
CF3
N

CF;0 3k O

2-(3,3,3-Trifluoro-2-(4-(trifluoromethoxy)phenyl)propyl)isoindoline-1,3-dione  (3k). White solid, m.p.
79.9-81.8 T, yield 57% (229.7 mg); *H NMR (400 MHz, CDCls) § 7.81-7.77 (m, 2H), 7.72—7.67 (m, 2H), 7.40
(d, J = 8.8 Hz, 2H), 7.16 (d, J = 8.0 Hz, 2H), 4.31-4.11 (m, 3H); 3C NMR (100 MHz, CDCls) & 167.7, 149.6,
134.4, 131.6, 130.9, 130.2, 125.7 (d, YJcr = 278.9 Hz), 123.6, 121.2, 120.4 (d, Wcr = 256.2 Hz), 47.3 (q, XJcr =

26.6 Hz), 37.0 (d, 3Jcr = 3.2 Hz); HRMS (ESI): calcd for C1gH11FsO3sN+H [M+H]*: 404.0721, found: 404.0720.

o)
CF4
F,CO N
31 ©

2-(3,3,3-Trifluoro-2-(3-(trifluoromethoxy)phenyl)propyl)isoindoline-1,3-dione ~ (3I). White solid, m.p.
80.0-81.9 T, yield 44% (177.3 mg); 'H NMR (400 MHz, CDCls)  7.79-7.77 (m, 2H), 7.71-7.66 (m, 2H), 7.37—
7.30 (m, 2H), 7.22-7.15 (m, 2H), 4.30-4.10 (m, 3H); *C NMR (100 MHz, CDCls) § 167.6, 149.3, 134.3, 133.8,
131.5, 130.3, 127.6, 1255 (d, Ycr = 278.7 Hz), 123.5, 122.1, 121.4, 120.3 (d, ¢k = 256.1 Hz), 47.5 (q, 2Jcr =
26.8 Hz), 37.0 (d, 3Jce= 3.3 Hz); HRMS (ESI): calcd for C1gH11FsOsN+Na [M+Na]*: 426.0541, found: 426.0542.

@)

N

2-(3,3,3-Trifluoro-2-(4-(trifluoromethyl)phenyl)propyl)isoindoline-1,3-dione  (3m). White solid, m.p.
81.0-81.7 T, yield 85% (329.0 mg); *H NMR (400 MHz, CDCls) & 7.80-7.77 (m, 2H), 7.72-7.69 (m, 2H), 7.59
(d, J = 8.0 Hz, 2H), 7.50 (d, J = 8.0 Hz, 2H), 4.35-4.20 (m, 3H); 3C NMR (100 MHz, CDCls) & 167.6, 135.6,
134.3, 131.5, 131.2 (g, 2Jcr = 32.5 Hz), 129.8, 125.8 (q, 3Jcr = 3.8 Hz), 125.5 (d, Ncr = 278.9 Hz), 123.8 (q, Wcr =
270.5 Hz), 123.6, 47.7 (q, 2Jce = 26.6 Hz), 36.9 (d, 3Jcr = 2.6 Hz); HRMS (ESI): calcd for CigH11FsO2N+Na

[M+Na]*: 410.0592, found: 410.0594.
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o)
CFs
FsC N

3nO

2-(3,3,3-Trifluoro-2-(3-(trifluoromethyl)phenyl)propyl)isoindoline-1,3-dione  (3n).  White solid, m.p.
96.1-96.5 T, yield 42% (162.5 mg); *H NMR (400 MHz, CDCls) § 7.80-7.75 (m, 2H), 7.72-7.66 (m, 2H), 7.60—
7.57 (m, 3H), 7.47 (t, J = 7.4 Hz, 1H), 4.32-4.17 (m, 3H); 3C NMR (100 MHz, CDCls) & 167.7, 134.4, 132.7,
132.5, 131.5, 131.3 (g, Wcr = 32.4 Hz), 129.4, 126.3 (d, *Jcr = 3.3 Hz), 125.9 (q, 3Jcr = 3.8 Hz), 125.6 (d, YJcr =
278.8 Hz), 123.7 (d, YNcr = 270.8 Hz), 123.6, 47.7 (q, 2Jcr = 26.7 Hz), 36.9 (d, 3Jcr = 2.6 Hz); HRMS (ESI): calcd
for C1gH11FsO2N+Na [M+Na]*: 410.0592, found: 410.0591.

O

CF3
N

NC 30 ©
4-(3-(1,3-Dioxoisoindolin-2-yl)-1,1,1-trifluoropropan-2-yl)benzonitrile (30). White solid, m.p. 121.3-122.1 <C,
yield 76% (261.4 mg); *H NMR (400 MHz, CDCls) § 7.81-7.77 (m, 2H), 7.73-7.69 (m, 2H), 7.62 (d, J = 8.4 Hz,
2H), 7.49 (d, J = 8.4 Hz, 2H), 4.33-4.17 (m, 3H); 13C NMR (100 MHz, CDCls) § 167.6, 136.8, 134.5, 132.6,
131.4, 130.2, 125.3 (d, Ncr = 279.0 Hz), 123.6, 118.1, 113.1, 48.0 (q, 2Jcr = 26.8 Hz), 36.7 (d, %Jcr = 2.8 H2);
HRMS (ESI): calcd for C1gH11F302N2+Na [M+Na]*: 367.0670, found: 367.0670.

0]

CF3
N

3pO

CN
3-(3-(1,3-Dioxoisoindolin-2-yl)-1,1,1-trifluoropropan-2-yl)benzonitrile (3p). White solid, m.p. 148.9-150.7 <C,
yield 55% (189.2 mg); *H NMR (400 MHz, CDCls)  7.81-7.78 (m, 2H), 7.74-7.71 (m, 2H), 7.67-7.61 (m, 3H),
7.48 (t, J = 7.6 Hz, 1H), 4.33-4.13 (m, 3H); 13C NMR (100 MHz, CDCls) & 167.6, 134.5, 133.6, 133.3, 133.1,
132.7, 131.5, 129.8, 125.4 (d, e = 278.8 Hz), 123.7, 118.1, 113.2, 47.7 (q, 2Jce = 26.8 Hz), 36.8 (d, 3Jcr= 3.4

Hz); HRMS (ESI): calcd for C1gH11F302N2+Na [M+Na]*: 367.0670, found: 367.0673.
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o)
CF3
N

F 3 ©
CN
5-(3-(1,3-Dioxoisoindolin-2-yl)-1,1,1-trifluoropropan-2-yl)-2-fluorobenzonitrile  (3g). White solid, m.p.
143.4-143.6 T, yield 40% (144.8 mg); 'H NMR (400 MHz, CDCl3) § 7.84-7.81 (m, 2H), 7.77-7.74 (m, 2H),
7.70-7.63 (m, 2H), 7.23 (t, J = 8.6 Hz, 1H), 4.35-4.14 (m, 3H); **C NMR (100 MHz, CDCls)  167.7, 163.3 (d,
ek = 260.1 Hz), 135.9 (d, 2Jce= 8.7 Hz), 134.7, 134.6, 131.4, 128.9, 128.0 (d, YJcr = 278.9 Hz), 123.8, 117.3 (d,
2Jcr=19.8 Hz), 113.3, 102.3 (q, 2Jcr = 15.7 Hz), 47.2 (q, 2Jcr = 27.0 Hz), 36.7 (d, 3Jcr = 3.2 Hz); HRMS (ESI):
calcd for CigH10F402N2+Na [M+Na]*: 385.0576, found: 385.0579.

O

CF3
N

3rO

NO,
2-(3,3,3-Trifluoro-2-(3-nitrophenyl)propyl)isoindoline-1,3-dione (3r). White solid, m.p. 122.8-123.6 <TC, yield
67% (243.9 mg); *H NMR (400 MHz, CDCls) & 8.26-8.17 (m, 2H), 7.79-7.68 (m, 5H), 7.54 (t, J = 8.0 Hz, 1H),
4.36-4.21 (m, 3H); *C NMR (100 MHz, CDCl3) & 167.6, 148.3, 135.2, 134.5, 133.6, 131.4, 130.0, 125.3 (d, YJcr
= 279.0 Hz), 124.6, 124.1, 123.7, 47.7 (q, 2Jcr = 26.9 Hz), 36.8 (d, 3Jcr = 3.2 Hz); HRMS (ESI): calcd for

C17H11F304N2+Na [M+Na]*: 387.0569, found: 387.0574.

(@)
CF,
N
| X
N 3s o

2-(3,3,3-Trifluoro-2-(quinolin-3-yl)propyl)isoindoline-1,3-dione (3s). White solid, m.p. 135.1-135.3 <C, yield
51% (188.7 mg); *H NMR (400 MHz, CDCls) & 8.82 (d, J = 1.6 Hz, 1H), 8.29 (s, 1H), 8.08 (d, J = 8.4 Hz, 1H),
7.86 (d, J = 8.0 Hz, 1H), 7.76-7.71 (m, 3H), 7.68-7.65 (m, 2H), 7.58 (t, J = 7.6 Hz, 1H), 4.47-4.30 (m, 3H); 13C
NMR (100 MHz, CDCls) & 167.8, 151.1, 148.2, 136.6, 134.4, 131.5, 130.4, 129.3, 128.2, 127.5, 127.4, 125.7 (d,
Jer = 279.0 Hz), 124.7, 123.7, 45.9 (q, 2Jcr = 26.9 Hz), 36.8 (d, 3Jcr = 2.6 Hz); HRMS (ESI): calcd for

CooH13F302N2+H [M+H]*: 371.1007, found: 371.0999.
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Cl N 3t

2-(2-(6-Chloropyridin-3-ylI)-3,3,3-trifluoropropyl)isoindoline-1,3-dione (3t). White solid, m.p. 126.8-127.7 <C,
yield 59% (208.9 mg); *H NMR (400 MHz, CDCl3) & 8.25 (d, J = 2.0 Hz, 1H), 7.79-7.77 (m, 3H), 7.72-7.69 (m,
2H), 7.33 (d, J = 8.4 Hz, 1H), 4.33-4.10 (m, 3H); 3C NMR (100 MHz, CDCls) § 167.6, 152.4, 150.8, 138.8,
134.5, 131.4, 126.4, 125.2 (d, Wcr = 279.0 Hz), 124.6, 123.7, 45.2 (q, 2Jcr = 27.2 Hz), 36.5 (d, 3Jcr = 2.8 Hz);

HRMS (ESI): calcd for C16H10F302N2Cl+H [M+H]*: 355.0461, found: 355.0466.

)
CF;
N

H5CS 3u ©

2-(3,3,3-Trifluoro-2-(4-(methylthio)phenyl)propyl)isoindoline-1,3-dione (3u). White solid, m.p.
115.8-116.4 <T, yield 46% (167.9 mg); ‘*H NMR (400 MHz, CDCls) & 7.82-7.79 (m, 2H), 7.72-7.69 (m, 2H),
7.28 (d, J = 7.2 Hz, 2H), 7.19 (d, J = 7.6 Hz, 2H), 4.33-4.10 (m, 3H), 2.45 (d, J = 1.6 Hz, 3H); *C NMR (100
MHz, CDCls) & 167.7, 139.7, 134.2, 131.6, 129.7, 127.9,126.3, 125.9 (d, Nce = 278.8 Hz), 123.5, 47.3 (q, 2Jcr=

26.4 Hz), 37.0 (d, 3Jcr = 3.3 Hz), 15.3; HRMS (ESI): calcd for CisH14F30,NS+Na [M+Na]*: 388.0595, found:

388.0596.
o)
CF,
N
H,COC v ©

2-(2-(4-acetylphenyl)-3,3,3-trifluoropropyl)isoindoline-1,3-dione (3v). White solid, m.p. 88.3-88.6 TC, yield
51% (184.1 mg); 'H NMR (400 MHz, CDCl3) § 7.89 (d, J = 8.4 Hz, 2H), 7.78-7.75 (m, 2H), 7.70-7.67 (m, 2H),
7.45 (d, J = 8.4 Hz, 2H), 4.35-4.17 (m, 3H), 2.55 (s, 3H); $3C NMR (100 MHz, CDCls) § 197.5, 167.6, 137.5,
136.6, 134.3, 131.5, 129.6, 128.7, 125.6 (d, YJcr = 278.8 Hz), 123.6, 47.7 (q, ZJcr = 26.6 Hz), 36.9 (d, 3Jcr= 2.7

Hz), 26.6; HRMS (ESI): calcd for C19H14F303N+Na [M+Na]*: 384.0823, found: 384.0827.

CF;

Ph 4a

2-([1,1'-Biphenyl]-4-yl)-3,3,3-trifluoropropan-1-amine (4a). Yellow oil, yield 76% (201.4 mg); *H NMR (400
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MHz, DMSO-dg) § 7.72-7.69 (m, 4H), 7.52-7.47 (m, 4H), 7.40 (t, J = 7.2 Hz, 1H), 3.75-3.64 (m, 1H), 3.25-3.21
(m, 1H), 3.12-3.07 (m, 1H); 3C NMR (100 MHz, DMSO-ds) & 140.4, 140.1, 133.5, 130.4, 129.5, 128.1, 127.4,
127.3 (d, Wcr = 278.9 Hz), 127.2, 52.2 (q, 2Jcr = 23.7 Hz), 41.4 (d, 3cr = 2.1 Hz); °F NMR (376 MHz, DMSO-ds)
§-62.0 (s, 3F); HRMS (ESI): calcd for CisH1aFsN+H [M+H]*: 266.1157, found: 266.1154.

CF;

4b

2-([1,1'-Biphenyl]-3-yl)-3,3,3-trifluoropropan-1-amine (4b). Yellow oil, yield 85% (225.3 mg); *H NMR (400
MHz, DMSO-de) & 7.70-7.47 (m, 7H), 7.39 (t, J = 6.6 Hz, 2H), 3.79-3.68 (m, 1H), 3.28-3.23 (m, 1H), 3.18-3.12
(m, 1H), 2.38 (s, 2H); *C NMR (100 MHz, DMSO-dg) & 141.1, 140.3, 135.0 (d, 3Jcr = 1.3 Hz), 129.8, 129.5,
128.7,128.4, 128.1, 127.3, 127.0, 127.4 (q, Ycr = 279.1 Hz), 52.5 (q, Zcr = 23.8 Hz), 41.3 (d, 3Jcr = 1.9 Hz); 9F
NMR (376 MHz, DMSO-ds) 6 —62.0 (s, 3F); HRMS (ESI): calcd for CisHi4FsN+H [M+H]*: 266.1157, found:

266.1157.
CF;

NH,
OO 4c

3,3,3-Trifluoro-2-(naphthalen-2-yl)propan-1-amine (4c). Yellow oil, yield 96% (229.4 mg); *H NMR (400
MHz, DMSO-dg) 6 7.97-7.93 (m, 4H), 7.57-7.51 (m, 3H), 3.85-3.74 (m, 1H), 3.28 (dd, J1 = 4.8 Hz, J, = 12.8 Hz,
1H), 3.18 (dd, J1= 9.2 Hz, J,= 12 Hz, 1H), 1.55 (s, 2H); *3C NMR (100 MHz, DMSO-ds) & 133.4, 133.1, 131.9 (d,
3Jcr = 1.5 Hz), 131.6, 129.3, 128.7, 128.3, 128.0, 127.4 (q, Ncr = 279.1 Hz), 127.2, 126.9 (d, 3Jcr = 4.4 Hz), 52.8
(9, 2Jcr = 23.8 Hz), 41.4 (d, 3Jcr = 2.0 Hz); **F NMR (376 MHz, DMSO-ds) 6 —66.7 (s, 3F); HRMS (ESI): calcd

for C13H12FsN+H [M+H]*: 240.1000, found: 240.1000.

CFs
cl NH,

4d
2-(3-Chlorophenyl)-3,3,3-trifluoropropan-1-amine (4d). Yellow oil, yield 76% (169.5 mg); *H NMR (400 MHz,
DMSO-ds) 6 7.46-7.33 (m, 4H), 3.75-3.64 (m, 1H), 3.20-3.16 (m, 1H), 3.08-3.02 (m, 1H); **C NMR (100 MHz,
DMSO-dg) 6 136.8 (d, 3Jcr = 1.6 Hz), 133.7, 131.0, 129.8, 128.7, 128.5, 124.2 (d, YJcr = 279.0 Hz), 52.0 (q, 2Jcr =
23.9 Hz), 41.4 (d, 3Jcr = 2.3 Hz); F NMR (376 MHz, DMSO-dg) & —66.9 (s, 3F); HRMS (ESI): calcd for

CoHoF3NCI+H [M+H]*: 224.0454, found: 224.0459.
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CF;
NH,

Cl de

2-(4-Chlorophenyl)-3,3,3-trifluoropropan-1-amine (4e). Yellow oil, yield 74% (165.0 mg); *H NMR (400 MHz,
DMSO-ds) & 7.49-7.46 (m, 2H), 7.42-7.40 (m, 2H), 3.70-3.64 (m, 1H), 3.21-3.16 (m, 1H), 3.06-3.00 (m, 1H),
1.71 (s, 2H); 3C NMR (100 MHz, DMSO-ds) & 133.4, 131.6, 129.1, 127.1 (q, }cr = 278.9 Hz), 51.9 (q, Xcr =
23.9 Hz), 41.2 (d, 3Jcr = 2.3 Hz); F NMR (376 MHz, DMSO-ds) § —67.1 (s, 3F); HRMS (ESI): calcd for

CoHoF3NCI+H [M+H]*: 224.0454, found: 224.0455.

CF,
cl NH,

4f
Cl

2-(3,5-Dichlorophenyl)-3,3,3-trifluoropropan-1-amine (4f). Yellow oil, yield 87% (223.6 mg); *H NMR (400
MHz, DMSO-dg) 6 7.62 (t, J = 1.8 Hz, 1H), 7.47 (d, J = 1.2 Hz, 2H), 3.82-3.71 (m, 1H), 3.20-3.15 (m, 1H), 3.11-
3.05 (m, 1H); 3C NMR (100 MHz, DMSO-ds) & 138.6, 134.7, 128.8, 128.4, 126.7 (d, YJcr = 279.0 Hz), 51.6 (q,
2Jcr = 24.2 Hz), 40.9 (d, 3Jcr = 1.9 Hz); F NMR (376 MHz, DMSO-ds) & —66.9 (s, 3F); HRMS (ESI): calcd for
CoHgF3sNClx+H [M+H]*: 258.0064, found: 258.0070.

CF;

CID)\/NHQ
Cl 4g

2-(3,4-Dichlorophenyl)-3,3,3-trifluoropropan-1-amine (4g). Yellow oil, yield 75% (192.8 mg); 'H NMR (400
MHz, DMSO-dg) 6 7.69-7.67 (m, 2H), 7.41 (dd, J1= 2.0 Hz, J; = 8.4 Hz, 1H), 3.83-3.72 (m, 1H), 3.22-3.18 (m,
1H), 3.11-3.06 (m, 1H), 2.45 (s, 2H); **C NMR (100 MHz, DMSO-dg) & 135.3 (d, 3Jcr = 1.6 Hz), 132.0, 131.7,
131.5, 131.2, 130.1, 126.8 (q, 3Jcr = 278.9 Hz), 51.2 (q, 2Jcr = 24.3 Hz), 40.8 (d, 3Jcr = 2.2 Hz); F NMR (376
MHz, DMSO-dg) 6 —67.0 (s, 3F); HRMS (ESI): calcd for CoHgFsNCl+H [M+H]*: 258.0064, found: 258.0062.

CF;
Br NH,

4h
Br

2-(3,5-Dibromophenyl)-3,3,3-trifluoropropan-1-amine (4h). Yellow oil, yield 60% (207.0 mg); *H NMR (400
MHz, DMSO-dg) 6 7.86 (t, J = 1.8 Hz, 1H), 7.64 (s, 2H), 3.80-3.69 (m, 1H), 3.19-3.14 (m, 1H), 3.09-3.04 (m,
1H), 1.54 (s, 2H); **C NMR (100 MHz, DMSO-ds) & 139.1, 133.7, 131.9, 126.8 (q, Jcr = 279.0 Hz), 122.6, 51.6
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(9, 2Jcr = 24.2 Hz), 40.9 (d, 3Jcr = 1.9 Hz); **F NMR (376 MHz, DMSO-ds) 6 —66.8 (s, 3F); HRMS (ESI): calcd
for CoHsFsNBro+H [M+H]*: 345.9054, found: 345.9061.

CF;

/@)\/NHZ
MeOOC 4i

Methyl 4-(3-amino-1,1,1-trifluoropropan-2-yl)benzoate (4i). Yellow oil, yield 68% (168.0mg); *H NMR (400
MHz, DMSO-ds) & 7.99 (d, J= 8.0 Hz, 2H), 7.53 (d, J= 8.0 Hz, 2H), 3.87 (s, 3H), 3.79-3.73 (m, 1H), 3.23-3.18
(m, 1H), 3.09-3.03 (m, 1H); 3C NMR (100 MHz, DMSO-ds) & 166.5, 139.8 (d, 3Jcr = 1.6 Hz), 130.3, 129.9,
127.0 (d, Yer = 279.1 Hz), 52.7, 52.3 (q, 2Jcr = 25.2 Hz), 41.3 (d, 3Jcr = 2.1 Hz); 1°F NMR (376 MHz, DMSO-ds)

§-66.6 (s, 3F); HRMS (ESI): calcd for CyHioFsNO,+H [M+H]*: 248.0898, found: 248.0897.

CF,
MeOOC NH,

4
Methyl 3-(3-amino-1,1,1-trifluoropropan-2-yl)benzoate (4j). Yellow oil, yield 68% (168.0 mg); *H NMR (400
MHz, DMSO-ds) & 7.99-7.97 (m, 2H), 7.69 (d, J= 8.0 Hz, 1H), 7.58 (d, J= 7.8 Hz, 1H), 3.89 (s, 3H), 3.83-3.77
(m, 1H), 3.26-3.22 (m, 1H), 3.11-3.06 (M, 1H), 2.11 (s, 2H); 3C NMR (100 MHz, DMSO-de) & 166.46, 135.1 (d,
3Jcr = 1.5 Hz), 134.5, 130.5, 130.5, 129.6, 129.3, 127.1 (d, Ycr= 278.8 Hz), 52.6, 52.2 (q, 2Jcr = 23.9 Hz), 41.3 (d,
3Jcr = 2.9 Hz); °F NMR (376 MHz, DMSO-ds) 5 —67.0 (s, 3F): HRMS (ESI): calcd for C1aH12FsNO2+H [M+H]*:

248.0898, found: 248.0905.

CF5

NH,

CF30 4k
3,3,3-Trifluoro-2-(4-(trifluoromethoxy)phenyl)propan-1-amine (4k). Yellow oil, yield 51% (139.2 mg); H
NMR (400 MHz, DMSO-ds) & 7.52 (d, J = 8.4 Hz, 2H), 7.40 (d, J= 8.0 Hz, 2H), 3.79-3.68 (m, 1H), 3.22-3.18 (m,
1H), 3.08-3.03 (m, 1H); 3C NMR (100 MHz, DMSO-ds) & 148.6, 133.7 (d, 3Jcr = 2.0 Hz), 131.8, 127.1 (d, YJcr =
279.2 Hz), 121.6, 120.6 (d, Mcr = 254.7 Hz), 51.5 (q, 2Jcr = 24.3 Hz), 41.1 (d, 2Jcr = 2.0 Hz); 1°F NMR (376 MHz,
DMSO-ds) 6 —52.1 (s, 3F), —62.3 (s, 3F); HRMS (ESI): calcd for CioHoFsNO+H [M+H]*: 274.0667, found:

274.0665.
CF,
CF30 NH,

41
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3,3,3-Trifluoro-2-(3-(trifluoromethoxy)phenyl)propan-1-amine (4l). Yellow oil, yield 90% (245.7 mg); ‘H
NMR (400 MHz, DMSO-ds) & 7.56 (t, J= 8.0 Hz, 1H), 7.45-7.36 (m, 3H), 3.83-3.72 (m, 1H), 3.23-3.19 (m, 1H),
3.10-3.05 (m, 1H), 1.79 (s, 2H); 3C NMR (100 MHz, DMSO-ds) 5 148.4, 137.1, 131.0, 128.8, 127.0 (q, }cF =
278.8 Hz), 122.5, 121.0, 120.5 (d, Xcr = 254.8 Hz), 52.0 (q, 2Jcr = 24.0 Hz), 41.1 (d, 3Jcr = 3.1 Hz); 1F NMR
(376 MHz, DMSO-ds) 5 —57.0 (d, J = 5.3 Hz, 3F), —67.1 (s, 3F); HRMS (ESI): calcd for C1oHoFsNO+H [M+H]*:

274.0667, found: 274.0673.

CF,
NH,

CF3 4m

3,3,3-Trifluoro-2-(4-(trifluoromethyl)phenyl)propan-1-amine (4m). Yellow oil, yield 69% (177.3 mg); ‘H
NMR (400 MHz, DMSO-ds) § 7.78 (d, J= 8.0 Hz, 2H), 7.63 (d, J= 8.0 Hz, 2H), 3.87-3.76 (m, 1H), 3.26-3.22 (m,
1H), 3.13-3.07 (m, 1H), 2.46 (s, 2H); 3C NMR (100 MHz, DMSO-ds) & 139.2, 130.7, 129.2 (g, 2Jcr = 31.7 H2),
127.0 (d, Ycr = 278.9 Hz), 125.9 (q, 3Jcr = 3.8 Hz), 124.6 (d, Ycr = 270.4 Hz), 52.2 (q, 2Jcr = 24.0 Hz), 41.2 (d,
3Jcr = 2.0 Hz); F NMR (376 MHz, DMSO-dgs) & —61.3 (s, 3F), —66.9 (s, 3F); HRMS (ESI): calcd for

C1oHoFsN+H [M+H]*: 258.0717, found: 258.0718.

CF3
CF3 NH,

4n
3,3,3-Trifluoro-2-(3-(trifluoromethyl)phenyl)propan-1-amine (4n). Yellow oil, yield 76% (195.3 mg); 'H
NMR (400 MHz, DMSO-ds) 6 7.76-7.64 (m, 4H), 3.95-3.84 (m, 1H), 3.27-3.23 (m, 1H), 3.18-3.13 (m, 1H),
2.97 (s, 2H); *C NMR (100 MHz, DMSO-de) & 135.5 (d, ®Jcr = 1.8 Hz), 133.8, 130.3, 129.8 (q, 2Jcr = 31.4 Hz),
129.7 (d, Yce = 279.0 Hz), 126.7 (d, 3Jcr = 3.6 Hz), 125.6 (q, 3Jcr = 3.5 Hz), 124.6 (d, 3Jcr = 270.5 Hz), 51.4 (q,
2Jce = 24.2 Hz), 40.6 (d, 3Jcr = 5.8 Hz); °F NMR (376 MHz, DMSO-ds) 8 —61.1 (s, 3F), —67.0 (s, 3F); HRMS

(ESI): calcd for C1oHgFsN+H [M+H]*: 258.0717, found: 258.0726.

CF3
NH,

NC 40
4-(3-Amino-1,1,1-trifluoropropan-2-yl)benzonitrile (40). Yellow oil, yield 73% (156.2 mg); *H NMR (400

MHz, DMSO-ds) & 7.88 (d, J = 8.4 Hz, 2H), 7.59 (d, J = 8.0 Hz, 2H), 3.86-3.75 (m, 1H), 3.22-3.17 (m, 1H),

3.09-3.03 (m, 1H), 1.56 (s, 2H); 3C NMR (100 MHz, DMSO-dg) § 140.1, 133.0, 131.0, 126.9 (d, Wcr = 279.1
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Hz), 119.1, 111.5, 52.3 (q, 2Jcr = 24.0 Hz), 41.1 (d, 3cr = 2.1 Hz); °F NMR (376 MHz, DMSO-ds) § —66.3 (5,
3F); HRMS (ESI): calcd for CioHgFsN2+H [M+H]*: 215.0796, found: 215.0795.

CF;
NC NH,

4p
3-(3-Amino-1,1,1-trifluoropropan-2-yl)benzonitrile (4p). Yellow oil, yield 65% (139.1 mg); *H NMR (400
MHz, DMSO-ds) & 7.89-7.85 (m, 2H), 7.75 (d, J= 7.6 Hz, 1H), 7.63 (t, J= 7.8 Hz, 1H), 3.84-3.73 (m, 1H), 3.23—
3.19 (m, 1H), 3.14-3.08 (M, 1H), 2.28 (s, 2H); 13C NMR (100 MHz, DMSO-ds) & 136.1 (d, 3Jcr = 1.7 Hz), 134.8,
133.6, 132.4, 130.3, 126.9 (q, YJcr = 278.9 Hz), 119.1, 112.2, 51.9 (q, 2Jcr = 24.1 Hz), 40.8 (d, 3Jcr = 2.0 Hz); °F
NMR (376 MHz, DMSO-dg) & —62.2 (s, 3F); HRMS (ESI): calcd for CioHoFsNa+H [M+H]*: 215.0796, found:
215.0797.

CF;
NH,

F 4q
CN

5-(3-Amino-1,1,1-trifluoropropan-2-yl)-2-fluorobenzonitrile (4q). Yellow oil, yield 74% (171.7 mg); *H NMR
(400 MHz, DMSO-dg) 8 8.00 (dd, J1=2.0 Hz, J, = 6.4 Hz, 1H), 7.85-7.81 (m, 1H), 7.58 (t, J= 9.0 Hz, 1H), 3.86—
3.75 (m, 1H), 3.22-3.17 (m, 1H), 3.13-3.08 (m, 1H), 2.30 (s, 2H); 3C NMR (100 MHz, DMSO-ds) & 162.7 (d,
ek = 254.6 Hz), 137.7 (d, 3Jcr = 8.8 Hz), 135.2, 132.1, 126.8 (q, YJcr = 278.7 Hz), 117.3 (d, 2Jcr = 19.5 Hz),
114.3, 101.0 (d, 2Jcr = 15.3 Hz), 51.1 (q, 2Jcr = 24.3 Hz), 40.7 (d, 3Jcr = 2.9 Hz); 2°F NMR (376 MHz, DMSO-dg)

§-67.3 (s, 3F), ~109.6 (5, 1F); HRMS (ESI): calcd for CyoHaFsNo+H [M+H]*: 233.0702, found: 233.0707.

CF,4
O,N NH,

4r
3,3,3-Trifluoro-2-(3-nitrophenyl)propan-1-amine (4r). Yellow oil, yield 59% (138.1 mg); *H NMR (400 MHz,
DMSO-de) 6 8.26 —8.24 (m, 2H), 7.88 (d, J= 7.6 Hz, 1H), 7.73 (t, J= 7.8 Hz, 1H), 4.00-3.89 (m, 1H), 3.27-3.22
(m, 1H), 3.15-3.10 (m, 1H), 2.15 (s, 2H); **C NMR (100 MHz, DMSO-ds) & 148.4, 136.6 (d, 3Jcr = 1.8 Hz),
136.4, 130.6, 126.9 (g, WJcr = 278.9 Hz), 124.7, 123.6, 51.7 (q, 2Jcr = 24.2 Hz), 41.1 (d, 3Jcr = 2.2 Hz); F NMR
(376 MHz, DMSO-ds) & —66.9 (s, 3F); HRMS (ESI): calcd for CoHgFsN2Oo+H [M+H]*: 235.0694, found:

235.0699.
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CF3

XN NH,

NT  4s
3,3,3-Trifluoro-2-(quinolin-3-yl)propan-1-amine (4s). Yellow oil, yield 73% (175.2 mg); *H NMR (400 MHz,
DMSO-ds) 6 8.89 (d, J= 2.0 Hz, 1H), 8.42 (d, J= 1.2 Hz, 1H), 8.06-8.03 (m, 2H), 7.82-7.78 (m, 1H), 7.67-7.63
(m, 1H), 4.02-3.91 (m, 1H), 4.35-3.30 (m, 1H), 3.28-3.22 (m, 1H), 2.21 (s, 2H); 3C NMR (100 MHz, DMSO-ds)
5 152.2, 147.8, 136.7, 130.4, 129.2, 128.7, 127.9, 127.5, 127.1 (q, YJcr = 278.9 Hz), 50.0 (q, 2Jcr = 24.3 Hz), 40.8
(d, 3Jcr = 2.1 Hz); F NMR (376 MHz, DMSO-ds) 8 —66.9 (s, 3F); HRMS (ESI): calcd for C1oH11FsN2O2+H

[M+H]*: 241.0953, found: 241.0951.

CF;

N NH,

~
Cl N 4t
2-(6-chloropyridin-3-yl)-3,3,3-trifluoropropan-1-amine (4t). Yellow oil, yield 89% (199.4 mg); *H NMR (400

MHz, DMSO-ds) 8 8.42 (d, J = 2.0 Hz, 1H), 7.90-7.88 (m, 1H), 7.57 (d, J = 8.0 Hz, 1H), 3.83-3.72 (m, 1H),
3.21-3.17 (m, 1H), 3.08-3.03 (m, 1H), 1.65 (s, 2H); 3C NMR (100 MHz, DMSO-dg) & 151.4, 150.6, 140.6, 129.9,
126.8 (q, Wcr = 278.9 Hz), 124.8, 49.3 (g, 2k = 24.4 Hz), 40.7 (d, 3Jcr = 2.3 Hz); 1°F NMR (376 MHz, DMSO-

de) 8 —67.1 (s, 3F); HRMS (ESI): calcd for CsHgFsN2Cl+H [M+H]*: 225.0406, found: 225.0405.

CF4
NH,

HaCS 4u

3,3,3-Trifluoro-2-(4-(methylthio)phenyl)propan-1-amine (4u). Yellow oil, yield 75% (176.3 mg); 'H NMR
(400 MHz, DMSO-ds) & 7.31-7.27 (m, 4H), 3.65-3.54 (m, 1H), 3.19-3.14 (m, 1H), 3.05-3.00 (m, 1H), 2.47 (s,
3H); *C NMR (100 MHz, DMSO-dg) & 138.2, 130.0, 129.8, 126.7 (q, *Jcr = 279.0 Hz), 126.0, 51.3 (q, 2JcF =
23.9 Hz), 40.6 (d, 3Jcr = 2.8 Hz), 14.5; 1F NMR (376 MHz, DMSO-ds) 5 —67.2 (s, 3F); HRMS (ESI): calcd for

C1oH12F3sNS+H [M+H]*: 236.0721, found: 236.0728.

2-(2-(4-(tert-Butyl)phenyl)-3,3-difluoroallyl)isoindoline-1,3-dione (5a). Yellow oil, yield 21% (74.6 mg); H
NMR (400 MHz, CDCls) 6 7.78-7.75 (m, 2H), 7.66-7.64 (m, 2H), 7.32 (s, 4H), 4.70 (t, J = 2.0 Hz, 2H), 1.26 (s,
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9H): 3C NMR (100 MHz, CDCls) § 167.8, 154.8 (t, Xcr = 290.5 Hz), 150.9, 134.0, 131.9, 128.2 (t, “Jcr = 3.2 H2),
127.6 (t, 3Jcr = 3.2 Hz), 125.5, 123.4, 88.9 (t, 2Jcr = 17.0 Hz), 35.4 (q, 3Jcr = 2.1 Hz), 34.6, 31.2; 1°F NMR (376
MHz, CDCls) § —86.9 (d, J = 32.7 Hz, 1F), -87.1 (d, J = 32.7 Hz, 1F); HRMS (ESI): calcd for CoiH10F20,N+Na

[M+Na]*: 378.1282, found: 378.1284.

O
HsC 5b

2-(3,3-Difluoro-2-(p-tolylallylisoindoline-1,3-dione (5b). White solid, m.p. 119.4-119.6 <TC, yield 30% (93.9
mg); *H NMR (400 MHz, CDCls) § 7.77-7.73 (m, 2H), 7.66-7.63 (m, 2H), 7.25-7.22 (m, 2H), 7.09 (d, J = 8.0 Hz,
2H), 4.67 (t, J = 2.0 Hz, 2H), 2.26 (s, 3H); 3C NMR (100 MHz, CDCls) & 167.8, 154.6, (t, “cr = 290.1 Hz),
137.8,134.0, 131.8, 129.2, 128.5 (t, “Jcr = 2.8 Hz), 127.5 (t, 3Jcr = 3.1 Hz), 123.4, 89.0 (t, 2Jcr = 17.5 Hz), 35.5 (q,
3Jcr = 2.1 Hz), 21.2; F NMR (376 MHz, CDCls) 5 —87.5 (d, J = 32.7 Hz, 1F), -87.8 (d, J = 33.8 Hz, 1F); HRMS

ESI): calcd for C1gH13F202N+Na [M+Na]*: 336.0812, found: 336.0818.
(

(e}
Cl 5¢

2-(2-(2-Chlorophenyl)-3,3-difluoroallyl)isoindoline-1,3-dione (5¢). Yellow oil, yield 34% (113.2 mg); *H NMR
(400 MHz, CDClg) 8 7.79-7.74 (m, 2H), 7.71-7.65 (m, 2H), 7.37-7.32 (m, 1H), 7.27-7.13 (m, 3H), 4.66 (s, 2H);
13C NMR (100 MHz, CDCls) 6 167.6, 154.6 (dd, Jcr = 288.1, 292.7 Hz), 134.7 (d, “Jcr= 2.6 Hz), 134.1, 131.8,
131.7 (d, ¥Jce= 4.1 Hz), 130.1, 129.9 (d, %Jcr = 5.0 Hz), 129.7, 127.0, 123.4, 87.2 (t, 2Jcr = 20.7 Hz), 35.6 (d, 3Jcr
= 4.2 Hz); **F NMR (376 MHz, CDCls) 6 -84.3 (d, J = 28.6 Hz, 1F), -88.2 (d, J = 28.6 Hz, 1F); HRMS (ESI):
calcd for C17H10F202NCI+Na [M+Na]*: 356.0266, found: 356.0272.

o)

CF;
N

NO,
Ph 7a ©

2-(2-([1,1'-Biphenyl]-4-yl1)-3,3,3-trifluoropropyl)-5-nitroisoindoline-1,3-dione  (7a). Yellow solid, m.p.
60.9-61.7 T, yield 40% (176.0 mg); *H NMR (400 MHz, CDCls) & 8.61-8.55 (m, 2H), 8.00-7.96 (m, 1H), 7.54
(t, J = 8.4 Hz, 4H), 7.42-7.39 (m, 4H), 7.34 (t, J = 7.2 Hz, 1H), 4.40-4.11 (m, 3H); 3C NMR (100 MHz, CDCls)
3 165.6, 165.4,151.9, 141.9, 140.0, 135.9, 133.0, 130.0, 129.6, 129.5, 128.9, 127.8, 127.6, 127.0, 125.8 (d, YJcr =
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278.9 Hz), 124.8, 119.0, 47.3 (q, Zcr = 26.6 Hz), 37.7 (d, 3Jcr = 2.0 Hz); 1F NMR (376 MHz, CDCls) 5 -68.5 (s,

3F): HRMS (ESI): calcd for CosHisFs04N2+H [M+H]*: 441.1062, found: 441.1056.

o
CF;
N

Ph 7b ©

1-(2-([1,1'-Biphenyl]-4-y1)-3,3,3-trifluoropropyl)pyrrolidine-2,5-dione (7b). White solid, m.p. 147.9-148.5 <C,
yield 76% (263.7 mg); *H NMR (400 MHz, CDCls) 6 7.57 (d, J = 8.4 Hz, 4H), 7.45-7.33 (m, 5H), 4.17-3.99 (m,
3H), 2.63-2.48 (m, 4H); 13C NMR (100 MHz, CDCls) § 176.6, 141.8, 140.2, 130.4, 129.7, 129.0, 127.8, 127.5,
127.1, 126.0 (d, Ycr = 278.2 Hz), 46.4 (q, 2Jcr = 26.7 Hz), 37.7 (d, 3Jcr = 3.1 Hz), 28.0; °F NMR (376 MHz,

CDCls) 8 -68.5 (s, 3F); HRMS (ESI): calcd for CioH1sFs02N+Na [M+Na]*: 370.1031, found: 370.1032.
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10. H, BC, %F NMR and HRMS spectra of the intermediates and target compounds

'H NMR spectrum of 3a (400 MHz, CDCls)
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HRMS (ESI) spectrum of 3a

Monoisotopic Mass, Even Electron lons
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13C NMR spectrum of 3b (100 MHz, CDCls)
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2752 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
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HRMS (ESI) spectrum of 3c

Monoisotopic Mass, Even Electron lons
2323 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
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13C NMR spectrum of 3d (100 MHz, CDCls)
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8
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'H NMR spectrum of 3e (400 MHz, CDCls)
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HRMS (ESI) spectrum of 3e

Monoisotopic Mass, Even Electron lons

2798 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:
C:17-17 H: 11-11

N:0-100 0O:0-100 F:3-6 Na:0-2 Cl:1-2
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'H NMR spectrum of 3f (400 MHz, CDCls)
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13C NMR spectrum of 3f (100 MHz, CDCls)
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3701 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:17-17 H:10-1210 N:0-100 0:0-100 F:3-6 Na:0-2 CI:1-2
32
240511-2-17 14 (0.110) 1: TOF MS ES+
1.14e+004
100 409.9934
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%—
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] 404.3126 4051905 | . 409.2265 ‘ ‘ ] | 4172281 419.2790
O T L T e R L B S i 0 L S L e 11174
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Minimum: 1.5
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula

409. 9934 409, 9938 -0.4 -1.0 10.5 383.6 n/a n/a CL7 110 N 02 F3 Na Cl2
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'H NMR spectrum of 3g (400 MHz, CDCls)
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HRMS (ESI) spectrum of 3g

Monoisotopic Mass, Even Electron lons

3555 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:17-17 H:10-10 N:0-100 0O:0-100 F:3-6 Na:0-2 Cl:1-2

32
240511-2-19 13 (0.105)

1: TOF MS ES+
1.98e+004
100~ 414.0274
] 409.9936 416.0248
%—
B 411.9909 415.2122
B 415.0287
1 417.0268
410.9922 418.0185
1 407.3261408 2078 409.2196 413.2657 | \ | 4100172
O o B e L o L L e e e e e R R R R R R BTy el 114
407.0 408.0 409.0 410.0 411.0 412.0 413.0 414.0 415.0 416.0 417.0 418.0 419.0
Minimum: 1.5
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mba  PPM  DBE i-FIT  Norm  Conf (%) Formula
409. 9936 409. 9938 -0.2 0.5 10.5 467.8 n/a n/a C17 H10 N 02 F3 Na Cl2
'H NMR spectrum of 3h (400 MHz, CDCls)
58220 BQNTILC 2RYLVITRIN 7.0 107
NT—OFTONNTOD NN — O O o TNO [
00 00 €0 00 0O I~ I I I @ @@ w NN 0000Q
NN NNNENNNENNNNNN o F FF
e N e ———— e\ e —— L6, 5 107
(0] L6. 03107
CF3 bs.5x107
Br N
5.0 107
0]
4.5 107
Br
F1.0x 107
F3.5%107
3.0 107
2.5 107
F2.0x 107
FL.5x107
FL.ox 107
U Ls. 0108
W L
A
w~oO o
[=R=X=K=]
ca— o F-5. 0 10°
: : T T T : T T T T : : T . . : T !
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 1.5 1.0 3.5 3.0 2.5 2.0 1.5 1.0 05 0.0
f1 (ppm)
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13C NMR spectrum of 3h (100 MHz, CDCls)
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HRMS (ESI) spectrum of 3h
Monoisotopic Mass, Even Electron lons
4133 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:17-17 H:10-10 N:0-100 O:0-100 F:3-6 Na:0-2 Br:1-2
32
240511-2-12 15 (0.115) 1: TOF MS ES+
1.19e+004
100+ 499.8900
1 497.8935
%
i 501.8880
] 500-8048 502.3181
491.8497492.2506 494'2815‘ 4952785 497.1436 498.8927 ’ 505.2828 545 g0
T e L B B e A B e B B e o o B e el 1174
492.0 494.0 496.0 498.0 500.0 502.0 504.0 506.0
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Cale. Mass mDa PPM  DBE i-FIT  Norm  Conf (%) Formula
497. 8935 497. 8928 0.7 1.4 10.5 425.8 n/a n/a C17 110 N 02 F3 Na Br2
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HRMS (ESI) spectrum of 3i

Monoisotopic Mass, Even Electron lons

2343 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:19-191 H:14-14 N:0-100 O:0-100 F:3-6 Na:0-2
32
240511-2-10 14 (0.110) 1: TOF MS ES+
9.23e+005
100~ 400.0776
%~
g 378.0952 401.0809
i 379.0982 402.0822
0 ot S8 L s Tt P2 4160511 15,0538 4g606a3  SO0E
365.0 370.0 375.0 380.0 385.0 390.0 395.0 400.0 405.0 410.0 415.0 420.0 425.0 430.0
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
400. 0776 400. 0773 0.3 0.7 11.5 660.5 n/a n/a C19 H14 N 04 I3 Na
'H NMR spectrum of 3j (400 MHz, CDCls)
OO TOTOD—OWODOMN0OD <+ 00— MOt = 7
CTONOOO~NOr-rODDONOD TN O ONO—O~D MO [9. 0X10
CQOOMNMNMNMENMNOQQOOOU T ANNANNS = 0
WOMNNNNNNNNNNNNNNNN SR s i i i O 8.5% 107
e e ————— e b et 8. 5X10
k8. 0107
O 7.5 107
CFs )
b7 0107
N
16. 5107
o 6. 0% 107
COOMe Ls. 53107
k5. 0% 107
H. 5% 107
4. 0107
3.5 107
3. 0% 107
2. 5107
2. 0% 107
F1. 53107
F10x107
" 15. 0 10°
x ‘ Lo.0
P E T P
cg_g_c:g S o 5. 0% 108
oo~ — [ ]
T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 1.5 1.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

1 (ppm)
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13C NMR spectrum of 3j (100 MHz, CDCls)
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HRMS (ESI) spectrum of 3j
Monoisotopic Mass, Even Electron lons
2361 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:19-19 H:14-14 N:0-100 0:0-100 F:3-6 Na:0-2
32
240511-2-6 16 (0.121) 1: TOF MS ES+
1.15e+006
100- 400.0777
D/D*
] 378.0957 401.0807
. . 432.1029
o 101.0067 129.0295 207.0614 255.0632301.1416 330.;1570 - 468.0646 559 5155 663.4501. 685.4346 -
SRR o e I RN B o o e o B e o e e R B e ot e A RABRREAR
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Maximum: 2.0 10,0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
400, 0777 400, 0773 0.4 1.0 1.5 7389 n/a n/a Cl19 114 N 04 I3 Na
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HRMS (ESI) spectrum of 3k

Monoisotopic Mass, Even Electron lons

2383 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:18-18 H:12-12 N:0-100 0:0-100 F:3-6 Na:0-2

32
240511-2-16 12 (0.100) 1: TOF MS ES+
1.02e+005
100~ 404.0720
%
1 405.0746
] 392.3124 406.3285 52117
o] 3002075 3923124546 1g5q  398.0579 403.2249 - 409.2364 413 237 ] |r416'2339419'0559 423.0474 .
B B i B o e e e B B I o e o o o L B o o B B o
395.0 405.0 410.0 415 420.0 425.0
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf(%) Formula
404. 0720  404. 0721 -0.1 -0.2 10.5 626.4 n/a n/a C18 12 N 03 F6
'H NMR spectrum of 3l (400 MHz, CDCls)
D —OCOUUEANTNTVUNONDONDOWVLNNNSDO DL 0N O T i
DO~NOCODVIRORLNNO-~VOTINROM—O~OOTTNO )
MEREMAEROOOOOMOMOOONT T ANNNANNAN e e e 3. 8x107
L e e e N e ol S A A R e e ol o o o - s
e e e T —— T —————— F3.6x107
F3.4x107
Q 3.23107
CF; -
N F3.0x107
l2.8x107
o] o
2. 6x107
OCF4 k2. 43107
F2.2x107
2. 0107
F1.8%107
L6107
FL 4107
1. 2x107
FL.ox 107
8.0 108
F6.0x10°
1.0 10°
| 2. 0% 10°
] b oo
TR
8 & ﬁ - F-2.0x 10°
oo
T T T T T T T T T T T T T T T T T |
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 L5 1.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
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13C NMR spectrum of 3l (100 MHz, CDCls)
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HRMS (ESI) spectrum of 3|
Monoisotopic Mass, Even Electron lons
2696 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:18-18 H:11-11 N:0-100 0O:0-100 F:3-6 Na:0-2
32
240511-2-3 12 (0.100) 1: TOF MS ES+
2.63e+005
100 426.0542
%
1 427.0565
0 418.0573 419191 454 0605 423.0457 4240401 | 4280592 4300827 4310707 435 2361 433.5528 "
e A e e A A B B B A
418.0 420.0 4220 424.0 426.0 428.0 430.0 432.0 434.0
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm  Conf(%) Formula
426. 0542 426. 0541 0.1 0.2 10.5 578.6 n/a n/a CI8 H11 N 03 I'6 Na
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HRMS (ESI) spectrum of 3m

Monoisotopic Mass, Even Electron lons
522 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:
C:18-18 H:11-11
37

N:0-100 0:0-100 F:6-6 Na:0-2

240511-2-1 9 (0.084) 1: TOF MS ES+
1.29e+003
100~ 410.0594
Yo 409.2291
] 408.1974 408.9794 4102283 411.0048 412.0893 412.3364
1 407.5938 408 9542 408.2529 ] 409.3620 r | I 412.8947
0 ."-.‘,7.‘.'(.‘, el by WLl o .“»-'['.‘ SR YIS 1 X AN =
408.00 409.00 410.00 411.00 412.00 413.00
Minimum: 1.5
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
410. 0594  410. 0592 0.2 0.5 10.5 3355 n/a n/a Cl18 11 N 02 I'6 Na
'H NMR spectrum of 3n (400 MHz, CDCls)
ND =M TOD—MODON OWVWWV -0 ®—O0 M . .
QOO —OOLW O WO NLW —HOOUHUONNO DN~ F3.2x10
ONMNMNMNNOQOOWN T MOANNNNNNNN S
NENNNENNNNNNNNNN IR A A A A A A :
e e et e ——— L3 0x 107
2.8 107
(@]
CF3 2.6 107
N k2. 4x 107
O b2, 2107
C,F3 2. 0107
F1.8x107
FL 6% 107
Fl.4x10°7
F.2x107
FLOX 107
8.0 10°
H6. 0 108
1.0 108
F2. 0 10°
§
Lo.0
o [
© Moo o
0o Qo S 2. 0% 10°
— - ™
9/0 85 80 75 7.0 &5 60 55 50 45 40 35 30 25 20 L5 1.0 05 00 '

f1 (ppm)
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13C NMR spectrum of 3n (100 MHz, CDCls)
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1
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N
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HRMS (ESI) spectrum of 3n
Monoisotopic Mass, Even Electron lons
2470 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:18-18 H:11-11 N:0-100 O:0-100 F:3-6 Na:0-2
32
240511-2-8 11 (0.094) 1: TOF MS ES+
1.61e+005
100 410.0591
O/D_
1 411.0612
Gi 401.2743 402.3927 405.0838 406.3276407'0513409_0487 | 412.0630 413.2646415_‘2111 §16.2155 419.3857 »
e e A I e B e L A e e B
400.0 402.0 404.0 406.0 408.0 410.0 4120 4140 416.0 418.0
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
410. 0591 410. 0592 0.1 0.2 10.5 497.9 n/a n/a C18 H11 N 02 F6 Na
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'H NMR spectrum of 30 (400 MHz, CDCls)
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HRMS (ESI) spectrum of 30

Monoisotopic Mass, Even Electron lons

1916 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:
C:18-18 H:11-11
32

N:0-100 O:0-100 F:3-6 Na:0-2

240511-2-13 10 (0.089) 1: TOF MS ES+
7.59e+004
100— 367.0670
n/ﬂ_
] 368.0691
o] 3583651 4503033 362.3229 365.1331 369.0727 3711057 221193 a7g3p13 3753693 -
o N S e e B T o ke T e T o R P At SRR
358.0 360.0 362.0 364.0 366.0 368.0 370.0 372.0 374.0
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mDa  PPM  DBE i-FIT  Norm  Conf (%) Formula
367. 0670  367. 0670 0.0 0.0 12.5  446.2 n/a n/a C18 HI1 N2 02 F3 Na
'H NMR spectrum of 3p (400 MHz, CDCls)
O5E2PQYROTICRIRR S0 E V8 5RITNTEIS
—OOM~MOMONT— O W o O [ o O O W NOWWwmM
QPPN OOO0OS S OO NNNN AN = =
NeENNENNENNNNNNNNNN SIS F S
e e e | L1 5% 107
@] La.0x107
CF;
N
F3.5x10°
O
CN F3. 0% 107
F2.5% 107
F2.0x 107
FLsx1of
i )
L1ox107
F5.0%10°
- L A Fo.0
A
OO D
oo a0
ol~ai o
85 80 7.5 10 65 60 55 50 45 vo 35 3o 25 20 L5 1 0’5 00

f1 (ppm)
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13C NMR spectrum of 3p (100 MHz, CDCls)
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HRMS (ESI) spectrum of 3p
Monoisotopic Mass, Even Electron lons
1916 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:18-18 H:11-11 N:0-100 0:0-100 F:3-6 Na:0-2
32
240511-2-14 20 (0.142) 1: TOF MS ES+
9.79e+004
100 367.0673
%~
: 368.0701
0— 355.2736 356.2844 360.3203362.1110 363.1111  367.0113 369.0719 370.2487 374.‘3029 377_‘1109 378.1130 381'2728m/2
R B R B A B B e B R i B e ST
356.0 358.0 360.0 362.0 364.0 366.0 368.0 370.0 372.0 374.0 376.0 378.0 380.0
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mbDa  PPM  DBE i-FIT  Norm  Conf (%) Formula

367. 0673 367. 0670 0.3 0.8 12.5  369.7 n/a n/a C18 H11 N2 02 F3 Na
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'H NMR spectrum of 3q (400 MHz, CDCls)
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13C NMR spectrum of 3q (100 MHz, CDCls)
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HRMS (ESI) spectrum of 3q

Monoisotopic Mass, Even Electron lons

2140 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:18-18 H:10-10 N:0-100 ©O:0-100 F:3-6 Na:0-2

32
240511-2-20 16 (0.121) 1: TOF MS ES+
7.34e+005
100~ 385.0579
%
1 386.0607
] 363.0753 387.0638 395.1016
ol 353.2659  362.3243 [ -364.0777 374.3035 380.1006 ) ) 401.0309 406.3285 4132623
R B B i R B AR R Ea s B e L B B e A RRARRAERAE e o)
345.0 350.0 355.0 360.0 365.0 370.0 375.0 380.0 385.0 390.0 395.0 400.0 405.0 410.0 415.0
Minimum: -1.5
Maximum: 5.0 10,0 50.0
Mass Calc, Mass mDa  PPM  DBE i-FIT  Norm  Conf (%) Formula
385, 0579 385. 0576 0.3 0.8 12.5 627.3 n/a n/a C18 H10 N2 02 F4 Na
'H NMR spectrum of 3r (400 MHz, CDCls)
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13C NMR spectrum of 3r (100 MHz, CDCls)

© MOOM— 0T T
D QOVNTVOSTE—© © OO w©
n MANTOTON OO0 MO NN 0
~ COFTO =GO F O = OWMmo
© TOOOONNNNNN 0N IS IS ©© 5
— —Frrr T Tt T TO® [9.0X10
I | =N Am—— N
@] ks 0108
CF3
N
kr.ox10®
o]
NOZ L6.0x10°
5.0 10°
k4.0x10°
L3.0x10°
]
F2.0x10%
FLOX10°
| ]
|
' |
. - to.0
170 160 130 1o 130 120 10 100 9% 80 70 80 50 10 30 20 10 0 '
1 (ppm)
HRMS (ESI) spectrum of 3r
Monoisotopic Mass, Even Electron lons
2126 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:17-17 H:11-11 N:0-100 0:0-100 F:3-6 Na:0-2
37
240511-2-2 11 (0.094) 1: TOF MS ES+
1.29e+006
100— 387.0574
7 419.0833
%
1 367.0510 420.0860
o 129.0292 463 g3gg 271569 3014415 | | 438.1966 558.0030574.0679 685.4348
R A e o R R A R B B B B B R LR a B S
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Maximum: 5.0 10,0 50.0
Mass Calc. Mass mDa PPM  DBE i-FIT  Norm  Conf(%) Formula
387. 0574 387.0569 0.5 1.3 1.5 737.1 n/a n/a C17 H11 N2 04 F3 Na
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'H NMR spectrum of 3s (400 MHz, CDCls)
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HRMS (ESI) spectrum of 3s

Monoisotopic Mass, Even Electron lons

2021 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:20-20 H:14-14 N:0-100 0O:0-100 F:3-6 Na:0-2

32
240511-2-4 10 (0.089) 1: TOF MS ES+
5.34e+006
100 371.0999
] 372.0961
%—
: 192.0550 301.1315 351.0842 403.1167 529.0422
0.l 74.5584 118 9724 192 224.0610 °V1- : A425.0081 >29. 559.5045 663.4402 6854199 _741.1720
B A LA maE A o B R AAAs ma s Bt e e T B
50 100 150 200 250 350 400 450 500 550 600 650 700 750
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula
371.0999  371. 1007 0.8 -2.2 13.5 1044.7 n/a n/a C20 114 N2 02 I3
'H NMR spectrum of 3t (400 MHz, CDCls)
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13C NMR spectrum of 3t (100 MHz, CDCls)
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HRMS (ESI) spectrum of 3t

Monoisotopic Mass, Even Electron lons

3436 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:16-16 H:11-11 N:0-100 O:0-100 F:3-6 Na:0-2 Cl:1-4

32
240511-2-11 18 (0.131) 1: TOF MS ES+
3.57e+005
1004 355.0466
%] 377.0287
1 357.0443
1 379.0259
] 3151932 353.2665 358.0470 387.0728
o 331.2845 335 0391341.2706 | 369.2376 | | 380.0284) 3930015 4063275
VAN o2 L U A LA SIS U § § N GUNNISIRI.. o2 2L IS R Wttt I LA
320.0 330.0 340.0 350.0 360.0 370.0 380.0 390.0 400.0
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Calc, Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula

355. 0466 355. 0461 0.5 1.4 10.5 57l.5 n/a n/a Cl6 1111 N2 02 F3 Cl

549
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HRMS (ESI) spectrum of 3u

Monoisotopic Mass, Even Electron lons
1783 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:18-18 H:14-14 N:0-100 O:0-100 F:3-6 Na:0-2 S:1-1

32
240511-2-15 12 (0.100) 1: TOF MS ES+
4.70e+005
100 388.0596
0/0_
] 366.0777 368,054 389.0626 sa81031
1346.0700 358.3656  365.0699 I _360.0556 83.1032.985.0515 390.0589° |  400.0812 406.3307 445 5420
--r-+r-rrrrrrrrrerree— - e T T e e e T e e e e e e e e e M2
350.0 360.0 370.0 380.0 390.0 410.0
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
388. 0596  388. 0595 0.1 0.3 10.5 561.3 n/a n/a CI8 H14 N 02 F3 Na S
'H NMR spectrum of 3v (400 MHz, CDCly)
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13C NMR spectrum of 3v (100 MHz, CDCls)
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HRMS (ESI) spectrum of 3v
Monoisotopic Mass, Even Electron lons
2157 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:19-19 H:14-14 N:0-100 0:0-100 F:3-6 Na:0-2
32
240511-2-5 22 (0.152) 1: TOF MS ES+
1.50e+005
100- 384.0827
D/D*
1 362.1005
1 385.0854
| 363.1035
1 386.0891
o 360.3230| [ 371.1020 3728945 379.1261 35 5914 392.8885394.1238 4000568 3020552
e e e L e o A B B e L I i o e e L e e A
360.0 365.0 370.0 375.0 380.0 3850 390.0 395.0 400.0
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula
384. 0827  384. 0823 0.4 1.0 1.5 411.2 n/a n/a C19 114 N 03 F3 Na
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'H NMR spectrum of 4a (400 MHz, DMSO-ds)
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F NMR spectrum of 4a (376 MHz, DMSO-ds)
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Monoisotopic Mass, Even Electron lons
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322 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:

C:15-15 H:15-15 N:0-20 0:0-20 F:3-3 Na:0-3
6
230410-1-25 6 (0.085)

266.1154

%o—

261.1326 262.1401

_268.1241

1: TOF MS ES+
4.20e+006

267.1187

279.1677

251101

0 255.9485
250.0

T i
255.0 257.5 260.0

252.5

T L B e
262.5 265.0 267.5

Minimum: -1.5
Maximum: 5.0 20.0  50.0

PPM
!

mDa
-0.3

Calc. Mass
266. 1157

Mass

266. 1154 n/a

S54

274.2809
IR
2725

282.9094 283.91 ?2
e Mz
282.5 285.0

[
270.0 275.0 2775 280.0

Conf (%) Formula
Clh H15 N I3



'H NMR spectrum of 4b (400 MHz, DMSO-ds)
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9F NMR spectrum of 4b (376 MHz, DMSO-ds)
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HRMS (ESI) spectrum of 4b
Monoisotopic Mass, Even Electron lons
268 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:15-15 H:15-15 N:0-200 0O:0-200 F:3-3 Na:0-2
25
231109-3-2-3-2-- 14 (0.157) 1: TOF MS ES+
5.90e+006
100- 266.1157
%,-
267.1179
268.1204
253.1212 2541245 258.0193 263.1781 _ 274.2682 278.1162.279.1534 282.9036 miz
LA LA L B L L NS B AL R AL L L N N U B DN B ) LN B N
252.5 255.0 257.5 260.0 262.5 265.0 267.5 270.0 2725 275.0 277.5 280.0 2825
Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula
266.1157  266. 1157 0.0 0.0 1.5 420.1 n/a n/a C15 H15 N F3

S56



'H NMR spectrum of 4c (400 MHz, DMSO-ds)
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F NMR spectrum of 4c (376 MHz, DMSO-ds)
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HRMS (ESI) spectrum of 4c
Monoisotopic Mass, Even Electron lons
151 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:13-13 H:13-13 N:0-30 0:0-100 F:3-3 Na:0-1
3
230512-2-20 11 (0.136) 1: TOF MS ES+
2.00e+006
100+ 240.1000
o]
i 241.1028
12279554 308074 2330655 2350636 23322V 5a91581| | 2az10ss 2431901 2470101 5479367 5144572521008
ARBSA RARRA SRR RAREN RERRN RARRN SRR AR RSN RN RARRE R AR AR AR RN RS AR SRR RN SRR RN SRR RN RS
228.0 230.0 232.0 234.0 236.0 238.0 240.0 242.0 2440 246.0 248.0 250.0 252.0
Minimum: -1.5
Max imum: 5.0 20.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

240. 1000 240. 1000 0.0 0.0 6.5 122.0 n/a n/a C13 113 N F3
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'H NMR spectrum of 4d (400 MHz, DMSO-ds)
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F NMR spectrum of 4d (376 MHz, DMSO-ds)

= F2. 8% 10°
«©
©
@ F2.6x10°
[
F2.4x10%
CF3 F2. 210
NH>
F2. 0% 10°
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Fo.0
|
o
] .
© F-2.0% 107
5 0 -5 -lo -5 -%0 25 -30 -35 -0 -15 -30 -55 60 -65 70 -75 -80 -85 35 -100 -105 -110 -115 -120
f1 (ppm)
HRMS (ESI) spectrum of 4d
Monoisotopic Mass, Even Electron lons
313 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:9-9 H:10-10 N:0-100 0O:0-100 F:3-6 Na:0-1 Cl:1-2
25
240117-7-37 20 (0.108) 1: TOF MS ES+
4.20e+005
100— 224.0459
OA,,
1 226.0430
o] 207.0189 2110524 2130498 5190303 || 2270456 s 6260 236,048 238:0458 241.1807 2470121
LA L L L B L L LA L L L B S L L S L B L AL L LA IS |
205.0 210.0 215.0 220.0 2250 230.0 235.0 240.0 245.0
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

224.0459  224.0454 0.5 2.2 3.5 126.3  n/a n/a C9 H10 N F3 Cl
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'H NMR spectrum of 4e (400 MHz, DMSO-ds)
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F NMR spectrum of 4e (376 MHz, DMSO-ds)
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r1 (ppm)
HRMS (ESI) spectrum of 4e
Monoisotopic Mass, Even Electron lons
283 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:9-9 H:10-10 N:0-30 0O:0-100 F:2-3 Na:0-1 Cl:1-2
3
230512-2-16 13 (0.161) 1: TOF MS ES+
1.93e+006
q 224.0455
Yo
226.0426
21.0407 2149287 217,104 220.9423 27.0456228.0589  230.8965 2360575 289418 5399000
T T S L AT e e R R T R Rt T I O St
2125 215.0 217.5 220.0 2225 2250 2275 230.0 2325 235.0 2375 2400
Minimum: -1.5
Maximum: 5.0 20.0  50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm  Conf(%) Formula
224, 0455  224. 0454 0.1 0.4 3.5 119.0 n/a n/a C9 110 N F3 CI
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'H NMR spectrum of 4f (400 MHz, DMSO-ds)
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F NMR spectrum of 4f (376 MHz, DMSO-ds)
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CF3 F2. 4% 108
Cl NH,
F2.2x10°
F2.0x10°
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FLOX10°
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F2 02107
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o
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5 0 5 -lo -I5 -20 -35 -30 -3 -40 -45 -30 -35 60 -65 10 -5 80 -85 -00 -85 -100 -105 -110 -115 -120
1 (ppm)
HRMS (ESI) spectrum of 4f
Monoisotopic Mass, Even Electron lons
544 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:9-9 H:99 N:0-100 ©O:0-100 F:3-6 Na:0-1 CI:1-2
25
240117-7-38 16 (0.094) 1: TOF MS ES+
8.04e+005
100+ 258.0070
1 260.0039
%_
1 279.0942
1 262.0010 280.0973
240.9788 2450136 2470086 255.0775 || 2BTAS50 57 gosg 2720047 [ v 2854710288921
i B B T B e TR LA I B e e
240.0 245.0 250.0 255.0 260.0 265.0 270.0 275.0 280.0 285.0 290.0
Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

258.0070  258. 0064 0.6 2.3 3.5 266.7 n/a n/a C9 H9 N F3 Cl2
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'H NMR spectrum of 4g (400 MHz, DMSO-ds)
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F NMR spectrum of 4g (376 MHz, DMSO-ds)
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f1 (ppm)
HRMS (ESI) spectrum of 4g
Monoisotopic Mass, Even Electron lons
250 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:99 H:99 N:0-200 0:0-200 F:3-3 Na:0-2 Cl:1-2
25
231109-3-2-3-1-- 6 (0.088) 1: TOF MS ES+
1.48e+006
100— 258.0062
1 260.0032
%_.
: 262.0006
2449730 247.9334 2491919 2540110 5559477 | U 263.0065  267.1643 2 9M8or00a17__
e e S A A e e B S e B A o
245.0 247.5 250.0 252.5 255.0 257.5 260.0 262.5 265.0 267.5 270.0 272.5
Minimum: =1..5
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula

258.0062  258. 0064 -0.2 -0.8 3.5 220.3 n/a n/a C9 H9 N F3 C12
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'H NMR spectrum of 4h (400 MHz, DMSO-ds)
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F NMR spectrum of 4h (376 MHz, DMSO-ds)
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764 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:9-9 H:9-9 N:0-100 0O:0-100 F:3-6 Na:0-1 Br:1-4
25
240117-7-39 17 (0.097) 1: TOF MS ES+
1.13e+006
100+ 347.9045
1 345.9061 | 349.9022
%—
12319519 2519567 310.8701 3228909 3383425 | | 360.3245 413.265 432.2986 449.9675
- : 278.8843 : d Ll ] 381.2072 -0 4222917 7O R

RSk, AMAE] L] AR A 140 1 A b VA A A K b S WA ALY A kA AR R LG ] DA b ) A S LA LA KL A BAAAT W AL AL A B A (A LA 1
240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460

Minimum:

Maximum:

Mass Calc. Mass
345.9061  345. 9054

10.0

PPM
2.0

=1..5

50.0

DBE i-FIT  Norm  Conf (%) Formula

3.0 264.8 n/a n/a C9 H9 N F3 Br2
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'H NMR spectrum of 4i (400 MHz, DMSO-ds)
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F NMR spectrum of 4i (376 MHz, DMSO-ds)

b Fl2x10°
©
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HRMS (ESI) spectrum of 4i
Monoisotopic Mass, Even Electron lons
250 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:11-11 H:13-13 N:0-20 0:0-20 F:3-3 Na:0-3
6
230410-1-23 7 (0.093) 1: TOF MS ES+
7.56e+006
100— 248.0897
0’/0_
1 231.0625 249.0922
oL 1259849 147.0602 167.0696 187.0732 2110961 | 250.0953 282.9060301.142g 3120850 352.0809 545 gg4q -
R e B N AR o L e e L L o B RaEE s e e e S e RRRNRAL SRS Sk L S
120 140 160 180 200 220 240 260 280 300 320 340 360
Minimum: -1.5
Max imum: 5.0 20.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

248.0897  248.0898 -0.1 -0.4 4.5 212.1 n/a n/a CIl H13 N 02 F3
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'H NMR spectrum of 4j (400 MHz, DMSO-ds)
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F NMR spectrum of 4j (376 MHz, DMSO-ds)
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469 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:11-11 H:13-13 N:0-100 O:0-100 F:3-6 Na:0-1

25
240117-7-40 11 (0.076) 1: TOF MS ES+
4.34e+005
100— 248.0905
%_
] 249.0934
] 2330688 5551804 2304087 2430804 2479953 250.0942 256.0773 260.0898 _ 263.0900.264.0912,
AL AL R WL B L LY L Y LY B Ly L Ly L L S A L B RN L NS R B
2325 235.0 2375 2400 2425 245.0 2475 250.0 2525 255.0 257.5 260.0 262.5 265.0
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE iFIT  Norm  Conf(%) Formula
248.0905  248.0898 0.7 2.8 4.5 169.2 n/a n/a CI1 H13 N 02 I3
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'H NMR spectrum of 4k (400 MHz, DMSO-ds)
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F NMR spectrum of 4k (376 MHz, DMSO-ds)

3 P
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HRMS (ESI) spectrum of 4k
Monoisotopic Mass, Even Electron lons
148 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:0-200 0O:0-200 F:6-6 Na:0-2
25
231109-3-2-3-3-- 17 (0.183) 1: TOF MS ES+
4.11e+006
100— 274.0665
%

] J170270 570307 | 275.0698
1 1730127 193.0278 3050466 217 304.2608 3180771 5435404 3561427 5op 5ogg

O L L L L L ) L L L L L L L L L L Ly L L L B L L L Ly Loy oo Sl St L LA o e eyl 1 T2

160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380

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

274. 0665  274. 0667 0.2 -0.7 3.5 354.8 n/a n/a C10 H10 N O F6
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F NMR spectrum of 41 (376 MHz, DMSO-ds)
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HRMS (ESI) spectrum of 4l
Monoisotopic Mass, Even Electron lons
584 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
240117-7-41 8 (0.065) 1: TOF MS ES+
2.53e+005
100~ 274.0673
%_
1 275.0699
o 261.0735 959 o754 2670905 569 0508 2739996 279.0830.280.0093 _ 284.0435286.0660 267.0792
e B e L E e T S e e e L L B e e e e i R L e e
260.0 262.5 265.0 267.5 270.0 2725 275.0 2775 280.0 2825 285.0 287.5
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

2740673  274.0667 0.6 2.2 3.5 194.3  n/a n/a C10 110 N 0 F6
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'H NMR spectrum of 4m (400 MHz, DMSO-ds)
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F NMR spectrum of 4m (376 MHz, DMSO-ds)
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HRMS (ESI) spectrum of 4m
Monoisotopic Mass, Even Electron lons
94 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:10-10 H:10-10 N:0-30 0O:0-100 F:6-6 Na:0-1
3
230512-2-19 29 (0.331) 1: TOF MS ES+
6.38e+005
100 258.0718
%_
] 259.0750
oL 1419618 1711520 189.0531 2146215 2330612 v 3011416 3220750 390907 360 3995 3740867
ARSI SRR RS SR AR R R A R N R SRR R LR RS SRR RS SRR RSN LR LA LR RSN EARRS RERE RARN
140 160 180 200 220 240 260 280 300 320 340 360 380
Minimum: -1.5
Max imum: 5.0 20.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
258.0718  258.0717 0.1 0.4 3.5 85.8 n/a n/a C10 H10 N F6
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F NMR spectrum of 4n (376 MHz, DMSO-ds)
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HRMS (ESI) spectrum of 4n
Monoisotopic Mass, Even Electron lons
504 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
25
240117-7-42 11 (0.076) 1: TOF MS ES+
8.00e+005
100— 258.0726
%_
] 259.0754
o 1280658 410444 2450791 2500855  253.0692 262.1057 270.0699 274.0665  279.0941 iz
| I N B L L N BN L LR R B E AL BLELE S LA AL IR B IRALILL B
235.0 240.0 245.0 250.0 255.0 260.0 265.0 270.0 275.0 280.0
Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Cale. Mass mDa PPy DBE i-FIT  Norm  Conf (%) Formula
258.0726  258.0717 0.9 3.5 3.5 217.6 n/a n/a Cl0 HI0 N F6
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'H NMR spectrum of 40 (400 MHz, DMSO-ds)
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F NMR spectrum of 40 (376 MHz, DMSO-ds)
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Monoisotopic Mass, Even Electron lons
170 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:10-10 H:10-10 N:0-20 0:0-20 F:3-3 Na:0-3
6
230410-1-22 7 (0.093) 1: TOF MS ES+
5.22e+006
100+ 215.0795
%
176.0465 216.0826
o 84.9579 116.9862. 125.9856 146.0596 ' 1°-U%02 190.0663 261.1328 301.1417309.2071 3491888 _
SRR RN RRRRE RARRE BRA RN RN BARRE AR RLARN RRARN RRRRE RRRRLERRE RARAYN RARRE RARAY LARRE RAREN RALM b rprTrTTTTTrpTrTT e Ty

T | MARLRAARE SARAN RARAN LARAN LAY MALAN T RRRN) RAARN RAAAN]
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340

Minimum: -1.5
Max imum: 5.0 20.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

215.0795  215.0796 0.1 -0.5 5.5 254.7 n/a n/a C10 H10 N2 F3
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'H NMR spectrum of 4p (400 MHz, DMSO-ds)
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F NMR spectrum of 4p (376 MHz, DMSO-ds)
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T
65

170 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:

C:10-10 H:10-10 N:0-20 ©O:0-20 F:3-3 Na:0-3
6
230410-1-24 5 (0.076)

100+ 215.0797

%_

T T
85 90

T 1
115 -120

1: TOF MS ES+
6.75e+006

1 203.0896 , o oo 2080219

1 216.081
210-?724 211.0763  214.9206 6.0819

222.0925 223.0948

|217.0841 219.0779

227.0893 229.0965
T M/z

O
204.0 206.0 208.0

Minimum:

Maximum: 5.0 20.0

Calc. Mass mDa PPM

215. 0796 0.1 0.5

Mass
215.0797

210.0

\\\I\I\Y\I‘\lll‘\!ll‘YY\\II\\YllIYYl\\IIl\YY\I\II\III\\II\YII\\I\\II‘IIII‘JYYIW‘Y\\\I\YYl\\YIl\YII‘\YY

226.0

2120 214.0 216.0 218.0 220.0 2220 2240

-L.5
50.0

Conf (%) Formula
C10 H10 N2 3

DBE i-FIT ~ Norm
5.5 254.8 n/a n/a
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'H NMR spectrum of 4g (400 MHz, DMSO-ds)
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F NMR spectrum of 4q (376 MHz, DMSO-ds)
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HRMS (ESI) spectrum of 4q
Monoisotopic Mass, Even Electron lons
389 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:10-10 H:9-9 N:0-100 O:0-100 F:3-6 Na:0-1
25
240117-7-43 6 (0.058) 1: TOF MS ES+
3.61e+005
100 233.0707
%,
234.0672
0l s, 2200768 2300807 23106%8 | 2020641 | 2031867 paaseaszssosts  2se1z02  2smosoo BTN
229.0 230.0 231.0 232.0 233.0 234.0 235.0 236.0 237.0 238.0
Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Cale. Mass mDa PPM DBE iFIT  Norm  Conf (%) Formula
233.0707  233.0702 0.5 2.1 5.5 179. 7 n/a n/a C10 H9 N2 4
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'H NMR spectrum of 4r (400 MHz, DMSO-ds)
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F NMR spectrum of 4r (376 MHz, DMSO-ds)
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HRMS (ESI) spectrum of 4r
Monoisotopic Mass, Even Electron lons
280 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:9-9 H:10-10 N:0-30 0O:0-100 F:2-3 Na:0-1
3
230512-2-18 10 (0.127) 1: TOF MS ES+
2.61e+006
100~ 235.0699
%4
] 236.0730
0 187.0624  198.0300  214.9238218.0434 224.0479 247.0730 564 1376 2770806  284.3001 .
T T T T T T T R T T e e e e e e e e e e e e
180 185 190 195 200 205 210 215 220 225 230 235 240 245 250 255 260 265 270 275 280 285 290
Minimum: -1.5
Maximum: 5.0 20.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf(%) Formula

235.0699  235.0694 0.5 2.1 4.5 59.2 n/a n/a C9 110 N2 02 I3
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'H NMR spectrum of 4s (400 MHz, DMSO-ds)
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F NMR spectrum of 4s (376 MHz, DMSO-ds)
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HRMS (ESI) spectrum of 4s
Monoisotopic Mass, Even Electron lons
319 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:12-12 H:12-12 N:0-30 0O:0-100 F:2-3 Na:0-1
3
230512-2-17 9 (0.118) 1: TOF MS ES+
1.76e+006
100 241.0951
%_
1 242.0978
1 2070253 212.0682214.9225 24 0652096 0459 236.0639 | | _243.1057 261.1451. 2961129 960 00302782512 54 2933
R e e T L B e B e e e e B e e T B e e B e e e e AR A A
210.0 220.0 230.0 240.0 250.0 260.0 270.0 280.0
Minimum: -1.5
Maximum: 5.0 20.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

241.0951  241.0953 0.2 -0.8 6.5 103.4 n/a n/a CIZ 12 N2 I3
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'H NMR spectrum of 4t (400 MHz, DMSO-ds)
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F NMR spectrum of 4t (376 MHz, DMSO-ds)
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HRMS (ESI) spectrum of 4t

Monoisotopic Mass, Even Electron lons

202 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:8-8 H:99 N:0-20 0:0-20 F:3-3 Na:0-3 Cl:1-4

6
230410-1-26 8 (0.102) 1: TOF MS ES+
8.21e+006

100 225.0405

oL

t 1 227.0365

ol 2ot 208.0127 214.9176 217-1063 || 2P803%5 2370848 40444 247.0058 2610670

R I L B B B e e T o B IR L B B e O B B B A RRA R e A a e
200.0 205.0 210.0 215.0 220.0 225.0 230.0 235.0 240.0 2450 250.0

Minimum: -1.5
Maximum: 5.0 20.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

225.0405  225. 0406 -0.1 -0.4 3.5 295.5 n/a n/a C8 H9 N2 F3 C1
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'H NMR spectrum of 4u (400 MHz, DMSO-ds)
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F NMR spectrum of 4u (376 MHz, DMSO-ds)
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HRMS (ESI) spectrum of 4u

Monoisotopic Mass, Even Electron lons

425 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:10-10 H:13-13 N:0-100 0:0-100 F:3-6 Na:0-1 S:1-2

240117-7-44 5 (0.055) 1: TOF MS ES+
8.65+004
100 236.0728
%7
237.0755238.0686
222.0438 55 0045226.9537 2281273 935 1715 233.0713 [0 2441824 2450371 24815201921

T T T I T T T T T T T I
2225 225.0 2275 230.0 2325 235.0 2375 240.0 242.5 245.0 2475 250.0

Minimum: -1.5

Max imum: 5.0 10.0  50.0

Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
236.0728  236.0721 0.7 3.0 3.5 24.5 n/a n/a Cl0 H13 N I3 §

S94

3.5 10%

F3.0x10°

2.5 108

F2.0x 108

F1.5x10%

F1.0x10%

5.0 107



'H NMR spectrum of 5a (400 MHz, CDCls)
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F NMR spectrum of 5a (376 MHz, CDCls)
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3794 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:21-21 H:19-19 N:0-100 0O:0-100 Na:0-6 F:1-3
10
240301-4-1 11 (0.076) 1: TOF MS ES+
6.23e+004
100+ 378.1284
0/0*
1 379.1309
0 871.1135 3736225  375.1172376.1517 | 380.1440 3822129 3831961 a5 1914 385'92:52
T e T T T T T e e T T e e
372.0 374.0 376.0 378.0 380.0 382.0 384.0 386.0
Minimum: -1.5
Max imum: 5.0 10,0 50.0
Mass Calc. Mass mDa PPM DBE i-T'IT  Norm anf(%) Formula

378.1284 378, 1282 0.2 0.5 1.5 89.6 n/a n/a C21 119 N 02 Na F2
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'H NMR spectrum of 5b (400 MHz, CDCls)
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F NMR spectrum of 5b (376 MHz, CDCls)
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2778 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:18-18 H:13-13 N:0-100 O:0-100 F:1-3 Na:0-6
240301-4-2 12 (0.080) 1: TOF MS ES+
2.10e+005
100 336.0818
%,
] 337.0857
314.0994 797
0 3002043 | 315.10283109.2120 3255008 3330 338.0852 445 1240 353.2655 3603230 3661344
R R R R e i e e A RAR R SRR i R L RS R R A R R AR e R PR Rr  R L A A
305.0 310.0 315.0 320.0 325.0 330.0 335.0 340.0 345.0 350.0 355.0 360.0 365.0
Minimum: -1.5
Max imum: 5.0 10,0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

336.0818  336.0812 0.6 1.8 1.5 127.4 n/a n/a CI8 H13 N 02 I2 Na
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'H NMR spectrum of 5¢ (400 MHz, CDCls)
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F NMR spectrum of 5¢ (376 MHz, CDCls)
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6421 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:17-17 H:10-10 N:0-100 0O:0-100 F:1-3 Na:0-6 CI:1-4
10
240301-4-3 9 (0.069) 1: TOF MS ES+
1.57e+005
100~ 356.0272
ﬂ/n_
334.0448 358.0245
o) 058 [336.0420 540 5423344 37883481396 353.0177 | | 359.0265  366.0706368.0618 576 0388 381.1266 386.0730,
LA RS RARAN AR RER AN AARES RARAN RARAE RARAE RARAE RARAARARAS RARAARARES UL UARES RERAR RAREE RERANTAREE RAREN A
330.0 335.0 340.0 345.0 350.0 355.0 360.0 365.0 370.0 375.0 380.0 385.0
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

356. 0272 356. 0266 0.6 1.7 1.5 69.3 n/a n/a C17 H10 N 02 F2 Na CI
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'H NMR spectrum of 7a (400 MHz, CDCls)
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F NMR spectrum of 7a (376 MHz, CDCls)
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Monoisotopic Mass, Even Electron lons
2178 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:23-23 H:16-16 N:0-100 O:0-100 F:3-6 Na:0-1
31
240308-3-21 8 (0.065) 1: TOF MS ES+
2.07e+002
100+ 441.1056
%%o—
] 442.0931
4 439.1980
443.0147 443.2292
b 438.2239 440.?966 |
o R R L R nn R E o o o oo o R R Ao o o o o o A m d LL/.
438.00 438.50 439.00 439.50 440.00 440.50 441.00 441.50 442.00 442.50 443.00 443.50
Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

441.1056 441, 1062 0.6 -1.4 155 25.9 n/a n/a C23 1116 N2 04 I3
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'H NMR spectrum of 7b (400 MHz, CDCls)
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F NMR spectrum of 7b (376 MHz, CDCls)
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3529 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:19-19 H:16-16 N:0-100 O:0-100 F:1-3 Na:0-6
10
240301-4-5 10 (0.072) 1: TOF MS ES+
4.17e+004
100- 370.1032
ﬂ/ﬂ_
1 367.0934 371.1062
ol 3251960328.1143 337.1005 %1209 381.1287 399.1960 4132712 4261317
USRS AR SN SRARE SRREE SAREE AR BAREN RAREE SRS AR R R R LA SRR SR SRR LN SRR RN SRR A
315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 390 395 400 405 410 415 420 425
Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i Norm  Conf (%) Formula
370. 1032 370. 1031 0.1 0.3 10. 5 4 n/a n/a C19 H16 N 02 I3 Na
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