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I. General Information:

All reagents were purchased and used as received from their respective suppliers
unless otherwise noted. Perfluoroalkyl -substituted imidoyl sulfoxonium ylides 1 were
synthesized according to known literature procedure.! Vinyl azides 2 were prepared
according to the previous reported method.? Chromatography was carried on flash
silica gel (300-400 mesh). All reactions were monitored by TLC, which was
performed on percolated aluminum sheets of silica gel 60 (F254). Unless noted, the
'H NMR spectra were recorded at 500 MHz and 600 MHz in CDCls, the 1*C NMR
spectra were recorded at 151 MHz in CDClz with TMS as internal standard, and the
F NMR spectra were recorded at 565 MHz in CDCls. All coupling constants (J
values) were reported in Hertz (Hz). High-resolution mass spectra (HRMS) were
obtained using a Bruker microTOF Il focus spectrometer (ESI). UV-vis absorption
analysis using HITACHI U-3900. The light source were used 18 X2 W purple LEDs
(manufacturer: GANGSHI lighting, model: PAR38, wavelength range: 380-410 nm, A
max = 395 nm), with wrap in foil, less than 5cm from the light source to the

irradiation vessel.
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I1. General Procedure for the Preparation of 3 (3aa as example):

[Ru(bpy)sClo] 6H,0 (1 mol %)

R. N KHSO, (1.0 equiv)
)N\/\\ o+ & CuBr (1.2 equiv) RHN7©\R1
Re MeCN, 36 w, 395 nm, N, R N
1 2 3

A sealed tube equipped with a magnetic stir bar was charged with perfluoroalkyl -
substituted imidoyl sulfoxonium ylide 1a (0.6 mmol, 166.4 mg), vinyl azide 2a (0.2
mmol, 31.8 mg), [Ru(bpy)sCl.]. 6H20 (0.002 mmol, 1.5 mg), KHSO4 (0.2 mmol, 27.2
mg), CuBr (0.24 mmol, 34.4 mg) and dry MeCN (2.0 mL) were added. The mixture
was then stirred at room temperature under N2 atmosphere and irradiated with 395nm
LEDs for 72 h. After the reaction was complete, the reaction mixture was
concentrated, and the residue was purified by silica gel column chromatography
(EtOAc/petroleum ether = 1:50, V/V) to give the product 3aa (48.5 mg, 73%) as a

yellow solid.

A gram-scale synthesis of compound 3aa:

An oven-dried vial equipped with a magnetic stir bar was charged with perfluoroalkyl
-substituted imidoyl sulfoxonium ylide 1a (18.0 mmol, 4.99 g), vinyl azide 2a (6.0
mmol, 0.96 g), [Ru(bpy)sCl.]. 6H20 (0.06 mmol, 44.9 mg), KHSO4 (6.0 mmol, 0.82
g), CuBr (7.2 mmol, 1.03 g) and dry MeCN (50.0 mL) were added. Subsequently, the
reaction mixture was stirred at room temperature under N2 atmosphere and irradiated
with 395nm LEDs for 72 h. After the reaction was complete, the reaction mixture was
concentrated, and the residue was purified by silica gel column chromatography
(EtOAc/petroleum ether = 1:50, V/V) to give the product 3aa (1.20 g, 60%) as a

yellow solid.
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N,5-di-p-Tolyl-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-amine (3aa):

Qo

F1sC

Yellow solid; mp: 86 — 88 <C; 48.5 mg, 73% yield. *H NMR (500 MHz, CDCls) §
7.78 (d,J=8.1 Hz, 2H, Ar), 7.25 (d, J = 2.9 Hz, 2H, Ar), 6.97 (d, J = 8.1 Hz, 2H, Ar),
6.79 (d, J = 8.3 Hz, 2H, Ar), 4.22 (s, 1H, -NH-), 3.06 (ddd, J = 16.2, 9.7, 6.2 Hz, 1H, -
CHa-), 2.93 — 2.85 (M, 1H, -CHy-), 2.48 (ddd, J = 14.4, 9.8, 4.8 Hz, 1H, , -CH2-), 2.40
(s, 3H, -CHa), 2.38 — 2.31 (m, 1H, -CHy-), 2.24 (s, 3H, -CH3); *C NMR (151 MHz,
CDCl3) & 177.7 (C=N), 142.2 (Ar), 140.5 (Ar), 130.9 (Ar), 130.4 (Ar), 129.5 (Ar),
129.3 (Ar), 128.4 (Ar), 125.7 (q, J = 286.3 Hz, -CF3), 120.8 (Ar), 93.1 (q, J = 33.1 Hz,
CFsCNH), 35.9 (-CH2-), 27.7 (-CH2-), 21.6 (-CHa), 20.6 (-CHs); 1°F NMR (565 MHz,
CDCl3) 5 -80.27 (-CF3). HRMS (ESI-TOF): [M + H]* calculated for CioH20FsN,":
333.1573, found: 333.1572.

N-(4-1sopropylphenyl)-5-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-

amine (3ba):

HN—L
FsC N

Colorless liquid; 49.0 mg, 68% yield. *tH NMR (500 MHz, CDCl3) § 7.78 (d, J = 8.1
Hz, 2H, Ar), 7.23 (d, J = 7.8 Hz, 2H, Ar), 7.02 (d, J = 8.3 Hz, 2H, Ar), 6.79 (d, J = 8.4
Hz, 2H, Ar), 4.27 (s, 1H, -NH-), 3.07 (ddd, J = 16.4, 9.6, 6.4 Hz, 1H, -CH,-), 2.96 —
2.89 (M, 1H, -CH2-), 2.79 (p, J = 6.9 Hz, 1H, CHsCHCHs), 2.49 (ddd, J = 14.2, 9.7,
4.6 Hz, 1H, -CH>-), 2.39 (s, 3H, -CH3), 2.35 (dd, J = 13.2, 8.8 Hz, 1H, -CH>-), 1.18 (s,
3H, -CHs), 1.17 (s, 3H, -CH3); 3C NMR (151 MHz, CDCl3) § 176.6 (C=N), 141.2
(Ar), 140.6 (Ar), 139.8 (Ar), 129.4 (Ar), 128.3 (Ar), 127.3 (Ar), 125.8 (Ar), 124.7 (q,
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J = 286.4 Hz, -CFs), 119.0 (Ar), 92.0 (g, J = 27.8 Hz, CFsCNH), 34.8 (-CHg-), 32.2
(CH3CHCH3), 26.7 (-CHy-), 23.1 (CHsCHCHs), 23.0 (CHsCHCH), 20.5 (-CHa); °F
NMR (565 MHz, CDCls) § -80.24 (-CF3). HRMS (ESI-TOF): [M + H]* calculated for
Ca1H24F3N,*: 361.1886, found: 361.1887.

N-(4-(Tert-Butyl)phenyl)-5-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-

2-amine (3ca):

HN P
FsC N

Colorless liquid; 51.7 mg, 69% yield. *H NMR (500 MHz, CDCl3) § 7.79 (d, J = 8.1
Hz, 2H, Ar), 7.24 (d, J = 9.2 Hz, 2H, Ar), 7.18 (d, J = 8.6 Hz, 2H, Ar), 6.79 (d, J = 8.6
Hz, 2H, Ar), 4.30 (s, 1H, -NH-), 3.10 (ddd, J = 16.4, 9.6, 6.5 Hz, 1H, -CHy-), 3.02 —
2.94 (m, 1H, -CH2-), 2.52 (ddd, J = 14.2, 9.7, 4.6 Hz, 1H, -CH>-), 2.40 (s, 3H, -CHa),
2.40 — 2.34 (m, 1H, -CHy-), 1.25 (s, 9H, -CHs); 3C NMR (151 MHz, CDCl3) § 177.7
(C=N), 143.7 (Ar), 142.2 (Ar), 140. 6 (Ar), 130.4 (Ar), 129.3 (Ar), 128.5 (Ar), 128.4
(Ar), 125.8 (Ar), 125.7 (q, J = 286.9 Hz, -CFs), 119.2 (Ar), 92.9 (q, J = 27.2 Hz,
CF3CNH), 35.9 (-CHz-), 34.0 (-C(CHs)s3), 31.4 (-C(CHa)s), 27.8 (-CHz-), 21.6 (-CH3);
¥F NMR (565 MHz, CDCl3) § -80.26 (-CF3). HRMS (ESI-TOF): [M + H]" calculated
for CooHa6F3N2™: 375.2043, found: 375.2051.

N-(m-tolyl)-5-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-amine (3da):

HN P
FsC N

Colorless liquid; 41.2 mg, 62% yield. *H NMR (600 MHz, CDCls) § 7.71 (d, J = 8.1
Hz, 2H, Ar), 7.18 — 7.14 (m, 2H, Ar), 6.96 (t, J = 7.7 Hz, 1H, Ar), 6.63 — 6.56 (m, 3H,
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Ar), 4.26 (s, 1H, -NH-), 3.03 (ddd, J = 16.5, 9.6, 6.5 Hz, 1H, -CH-), 2.92 (ddd, J =
17.3,9.9, 4.5 Hz, 1H, -CHy-), 2.46 (ddd, J = 14.1, 9.7, 4.5 Hz, 1H, -CH,-), 2.32 (s, 3H,
-CHs), 2.29 (dd, J = 8.9, 6.4 Hz, 1H, -CH,-), 2.16 (s, 3H, -CHa); *C NMR (151 MHz,
CDCls) & 176.8 (C=N), 142.2 (Ar), 141.3 (Ar), 137.7 (Ar), 129.3 (Ar), 128.3 (Ar),
127.8 (Ar), 127.3 (Ar), 124.7 (q, J = 286.9 Hz, -CFs3), 120.5 (Ar), 119.0 (Ar), 115.0
(Ar), 91.8 (q, J = 27.9 Hz, CF3CNH), 35.0 (-CHy-), 27.0 (-CH>-), 20.5 (-CHs), 20.5 (-
CHs); °F NMR (565 MHz, CDCl3) & -80.13 (-CF3). HRMS (ESI-TOF): [M + H]*
calculated for C19H20F3N2": 333.1573, found: 333.1578.

N-(3-(methylthio)phenyl)-5-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-
2-amine (3ea):

SMe

HN—L
FsC N

Yellow solid; mp: 68 — 70 <C; 43.7 mg, 60% yield. *H NMR (500 MHz, CDCls) §
7.81(d, J =8.1 Hz, 2H, Ar), 7.25 (d, J = 7.9 Hz, 2H, Ar), 7.08 (t, J = 7.9 Hz, 1H, Ar),
6.94 — 6.70 (m, 2H, Ar), 6.63 (d, J = 8.0 Hz, 1H, Ar), 4.43 (s, 1H, -NH-), 3.18 — 3.04
(m, 2H, -CHy-), 2.58 (ddd, J = 14.0, 9.4, 4.6 Hz, 1H, -CH,-), 2.41 (s, 3H, -CHa), 2.39
(s, 3H, -CHg), 2.37 — 2.32 (m, 1H, -CHy-); 3C NMR (151 MHz, CDCls) & 178.1
(C=N), 144.0 (Ar), 142.5 (Ar), 139.1 (Ar), 130.3 (Ar), 129.4 (Ar), 129.3 (Ar), 128.4
(Ar), 125.6 (q, J = 287.1 Hz, -CFs), 118.6 (Ar), 116.2 (Ar), 115.3 (Ar), 92.7 (g, J =
28.1 Hz, CF3CNH), 36.0 (-CHa-), 28.4 (-CHy-), 21.6 (-CH3), 15.6 (-SMe); °F NMR
(565 MHz, CDCls) 8 -80.02 (-CFs). HRMS (ESI-TOF): [M + HJ]" calculated for
C19H20F3N2S™: 365.1294, found: 365.1299.

N-(3-methoxyphenyl)-5-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-

amine (3fa):
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OMe

HN—L
FsC N

Colorless liquid; 46.0 mg, 66% yield. *H NMR (600 MHz, CDCls) § 7.85 — 7.77 (m,
2H, Ar), 7.25 (d, J = 8.1 Hz, 2H, Ar), 7.07 (t, J = 8.0 Hz, 1H, Ar), 6.48 — 6.38 (m, 3H,
Ar), 4.42 (s, 1H, -NH-), 3.71 (s, 3H, -OCHs), 3.18 — 3.05 (m, 2H, -CH,-), 2.57 (ddd, J
= 14.0, 9.4, 4.6 Hz, 1H, -CHy-), 2.41 (s, 4H, -CH,-, -CHs); 3C NMR (151 MHz,
CDCl3) & 177.9 (C=N), 160.3 (Ar), 144.7 (Ar), 142.4 (Ar), 130.3 (Ar), 129.7 (Ar),
129.3 (Ar), 128.4 (Ar), 125.6 (g, J = 287.1 Hz, -CFs), 111.3 (Ar), 105.9 (Ar), 104.5
(Ar), 93.2 (g, J = 28.1 Hz, CFsCNH), 55.1 (-OCHz), 36.0 (-CHa-), 28.2 (-CH2-), 21.6
(-CH3). F NMR (565 MHz, CDCls) & -80.13 (-CF3). HRMS (ESI-TOF): [M + HJ*
calculated for C1gH20F3N20": 349.1522, found: 349.1522.

N-Phenyl-5-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-amine (3ga):

HN—L{
FsC N

White solid; mp: 115 — 116 <T; 47.8 mg, 75% vyield. *H NMR (500 MHz, CDCls) §
7.81(d, J=8.1 Hz, 2H, Ar), 7.25 (d, J = 7.9 Hz, 2H, Ar), 7.17 (t, J = 7.9 Hz, 2H, Ar),
6.86 (d, J = 7.9 Hz, 3H, Ar), 4.40 (s, 1H, -NH-), 3.13 (ddd, J = 16.5, 9.5, 6.7 Hz, 1H, -
CHsy-), 3.07 — 2.99 (m, 1H, -CH>-), 2.56 (ddd, J = 14.0, 9.6, 4.5 Hz, 1H, -CH,-), 2.41
(s, 3H, -CH3), 2.40 — 2.33 (m, 1H, -CHy-).; *C NMR (151 MHz, CDCls) 5 176.8
(C=N), 142.3 (Ar), 141.3 (Ar), 129.3 (Ar), 128.3 (Ar), 128.0 (Ar), 127.4 (Ar), 124.6
(g, J = 286.9 Hz, -CF3), 119.6 (Ar), 117.9 (Ar), 91.7 (g, J = 33.5 Hz, CF3CNH), 34.9
(-CH2-), 27.0 (-CH2-), 20.5 (-CHs); 9F NMR (565 MHz, CDCl3) § -80.16 (-CFa).
HRMS (ESI-TOF): [M + H]" calculated for C1gH1sF3N2": 319.1417, found: 319.1416.
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N-(4-lodophenyl)-5-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-amine
(3ha):

HN—{
F,c N

Yellow liquid; 66.6 mg, 75% yield. *H NMR (500 MHz, CDCls) § 7.80 (d, J = 8.1 Hz,
2H, Ar), 7.43 (d, J = 8.8 Hz, 2H, Ar), 7.26 — 7.22 (m, 2H, Ar), 6.65 (d, J = 8.7 Hz, 2H,
Ar), 4.42 (s, 1H, -NH-), 3.18 — 3.08 (m, 2H, -CH2-), 2.58 (ddd, J = 14.0, 8.9, 5.0 Hz,
1H, -CHa-), 2.41 (s, 3H, -CHa), 2.30 (dt, J = 14.6, 8.1 Hz, 1H, -CH>-); 1*C NMR (151
MHz, CDCl3) § 178.3 (C=N), 143.3 (Ar), 142.6 (Ar), 137.7 (Ar), 130.1 (Ar), 129.4
(Ar), 128.4 (Ar), 125.6 (q, J = 287.4 Hz, -CF3), 120.2 (Ar), 92.4 (g, J = 28.2 Hz,
CF3sCNH), 82.1 (Ar), 36.0 (-CHa-), 28.7 (-CHz-), 21.6 (-CH3); 9F NMR (565 MHz,
CDCl3) § -79.89 (-CF3). HRMS (ESI-TOF): [M + H]* calculated for CigH17F3IN2*:
445.0383, found: 445.0383.
N-(4-Bromophenyl)-5-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-
amine (3ia):

Br

HN—{
FsC N

White solid; mp: 97 — 98 <TC; 55.6 mg, 70% yield. *H NMR (600 MHz, CDCls) & 7.73
(d, J = 8.1 Hz, 2H, Ar), 7.20 — 7.17 (m, 4H, Ar), 6.69 (d, J = 8.8 Hz, 2H, Ar), 4.32 (s,
1H, -NH-), 3.11 — 2.99 (m, 2H, -CH>-), 2.50 (ddd, J = 14.0, 9.5, 4.6 Hz, 1H, -CH2-),
2.34 (s, 3H, -CHa), 2.26 — 2.20 (m, 1H, -CH.-); 3C NMR (151 MHz, CDCl3) & 178.2
(C=N), 142.6 (Ar), 145.6 (Ar), 131.8 (Ar), 130.1 (Ar), 129.4 (Ar), 128.4 (Ar), 125.6
(q, J = 287.2 Hz, -CF3), 120.1 (Ar), 112.7 (Ar), 92.5 (g, J = 28.1 Hz, CFsCNH), 35.9
(-CH2-), 28.6 (-CH2-), 21.6 (-CHa); 9F NMR (565 MHz, CDCl3) & -79.96 (-CFa).
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HRMS (ESI-TOF): [M + H]* calculated for CisHi7BrFsN2": 397.0522, found:
397.0520.

N-(4-Chlorophenyl)-5-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-

amine (3ja):
Cl

HN—{
FsC N

White solid; mp: 90 — 92 <C; 50.8 mg, 72% yield. *H NMR (500 MHz, CDCls) & 7.80
(d, J=8.0 Hz, 2H, Ar), 7.25 (d, J = 7.0 Hz, 2H, Ar), 7.12 (d, J = 8.6 Hz, 2H, Ar), 6.81
(d, J = 8.6 Hz, 2H, Ar), 4.37 (s, 1H, -NH-), 3.03 — 3.17 (m, 2H, -CHy-), 2.56 (ddd, J =
14.1, 9.5, 4.6 Hz, 1H, -CHy-), 2.41 (s, 3H, -CHs), 2.29 (dt, J = 14.7, 8.1 Hz, 1H, -CH,-
): 3C NMR (151 MHz, CDCl3) § 178.2 (C=N), 142.5 (Ar), 142.1 (Ar), 130.1 (Ar),
129.4 (Ar), 128.9 (Ar), 128.4 (Ar), 125.6 (Ar), 125.6 (q, J = 287.1 Hz, -CFs), 120.0
(Ar), 92.6 (q, J = 28.1 Hz, CFsCNH), 35.9 (-CH2-), 28.5 (-CHy-), 21.6 (-CHz); °F
NMR (565 MHz, CDCls) § -79.98 (-CF3). HRMS (ESI-TOF): [M + H]* calculated for
CisH17CIFsN2*: 353.1027, found: 353.1024.

N-(4-Fluorophenyl)-5-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-

amine (3ka):

HN P
F,C N

Colorless liquid; 43.7 mg, 65% yield. *"H NMR (600 MHz, CDCls) § 7.80 — 7.77 (m,
2H, Ar), 7.25 (d, J = 3.2 Hz, 2H, Ar), 6.92 — 6.84 (m, 4H, Ar), 4.19 (s, 1H, -NH-),
3.06 (ddd, J = 17.3, 9.8, 5.9 Hz, 1H, -CH,-), 2.86 (ddd, J = 17.4, 9.8, 4.9 Hz, 1H, -
CHy-), 2.48 (ddd, J = 14.5, 9.8, 5.0 Hz, 1H, -CHy-), 2.41 (s, 3H, -CH3), 2.29 — 2.24 (m,
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1H, -CH,-); **C NMR (151 MHz, CDCls) & 177.9 (C=N), 158.5 (d. J = 240.5 Hz, Ar),
142.4 (Ar), 139.1 (d, J = 2.6 Hz, Ar), 130.3 (Ar), 129.3 (Ar), 128.3 (Ar), 125.6 (q, J =
286.0 Hz, -CF3), 122.9 (d, J = 7.7 Hz, Ar), 1155 (d, J = 22.3 Hz, Ar), 93.2 (q, J =
27.6 Hz, CFsCNH), 35.7 (-CH2-), 27.9 (-CH3-), 21.6 (-CH3); °F NMR (565 MHz,
CDCls) & -80.23 (-CFs), -122.13 (Ar-F). HRMS (ESI-TOF): [M + H]* calculated for
CisH17F4N,*: 337.1322, found: 337.1332.

N-([1,1'-biphenyl]-4-yl)-5-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-
HN P
FsC N

Yellow solid; mp: 106 — 108 <C; 43.4 mg, 55% yield. *H NMR (500 MHz, CDCls) §
7.82 (d, J = 8.1 Hz, 2H, Ar), 7.52 (d, J = 7.6 Hz, 2H, Ar), 7.43 — 7.37 (m, 4H, Ar),
7.25 (t, J = 3.9 Hz, 3H, Ar), 6.92 (d, J = 8.5 Hz, 2H, Ar), 4.49 (s, 1H, -NH-), 3.21 —
3.08 (M, 2H, -CHy-), 2.61 (ddd, J = 14.0, 9.3, 4.7 Hz, 1H, -CH2-), 2.46 — 2.42 (m, 1H,
-CHy-), 2.41 (s, 3H, -CHs); **C NMR (151 MHz, CDCls) & 178.0 (C=N), 142.8 (Ar),
142.4 (Ar), 140.8 (Ar), 133.3 (Ar), 130.3 (Ar), 129.3 (Ar), 128.7 (Ar), 128.5 (Ar),
128.4 (Ar), 127.6 (Ar), 126.5 (Ar), 125.7 (q, J = 287.1 Hz, -CF3), 118.8 (Ar), 92.7 (q,
J =28.1 Hz, CFsCNH), 36.0 (-CH2-), 28.3 (-CH2-), 21.6 (-CH3); *°F NMR (565 MHz,
CDClIs) 6 -80.05 (-CF3). HRMS (ESI-TOF): [M + H]" calculated for CasH22F3N,™:

amine (3la):

395.1730, found: 395.1720.

N-(3-chlorophenyl)-5-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-

amine (3ma):
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Cl

HN—L
Fsc N

Yellow liquid; 48.0 mg, 68% yield. *H NMR (500 MHz, CDCls) § 7.81 (d, J = 8.1 Hz,
2H, Ar), 7.27 = 7.23 (m, 2H, Ar), 7.07 (t, J = 8.1 Hz, 1H, Ar), 6.88 (s, 1H, Ar), 6.80 (d,
J=7.9Hz, 1H, Ar), 6.74 — 6.70 (m, 1H, Ar), 4.49 (s, 1H, -NH-), 3.19 — 3.15 (m, 2H, -
CHay-), 2.65 — 2.59 (m, 1H, -CH2-), 2.41 (s, 3H, -CH3), 2.34 (dd, J = 14.8, 7.4 Hz, 1H,
-CHz-); 3C NMR (151 MHz, CDCl3) & 178.3 (C=N), 144.8 (Ar), 142.6 (Ar), 134.6
(Ar), 130.1 (Ar), 129.9 (Ar), 129.4 (Ar), 128.4 (Ar), 125.6 (q, J = 287.4 Hz, -CFs),
112.0 (Ar), 117.6 (Ar), 115.8 (Ar), 92.4 (q, J = 28.4 Hz, CFsCNH), 36.0 (-CH,-), 28.8
(-CHa-), 21.6 (-CHs); F NMR (565 MHz, CDCl3) & -79.87 (-CF3). HRMS (ESI-
TOF): [M + H]* calculated for C1sH17CIFsN2*: 353.1027, found: 353.1028.

N-(3-bromophenyl)-5-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-
amine (3na):

Br

HN—{
F,C N

Yellow liquid; 50.1 mg, 63% yield. *H NMR (500 MHz, CDCls3) § 7.80 (d, J = 8.1 Hz,
2H, Ar), 7.27 — 7.23 (m, 2H, Ar), 7.05 - 6.99 (m, 2H, Ar), 6.97 — 6.91 (m, 1H, Ar),
6.80 — 6.75 (M, 1H, Ar), 4.47 (s, 1H, -NH-), 3.21 — 3.10 (m, 2H, -CH2-), 2.62 (ddd, J
=13.9, 8.3, 5.5 Hz, 1H, -CH2-), 2.41 (s, 3H, -CHs), 2.34 (dd, J = 14.9, 7.2 Hz, 1H, -
CH.-); 3C NMR (151 MHz, CDCls) § 178.4 (C=N), 145.0 (Ar), 142.6 (Ar), 130.2
(Ar), 130.1 (Ar), 129.4 (Ar), 128.5 (Ar), 125.6 (q, J = 287.4 Hz, -CFs), 122.9 (Ar),
122.7 (Ar), 120.5 (Ar), 116.2 (Ar), 92.4 (g, J = 28.4 Hz, CF3CNH), 36.0 (-CH2-), 28.8
(-CHz-), 21.6 (-CH3); F NMR (565 MHz, CDCl3) & -79.87 (-CFs). HRMS (ESI-
TOF): [M + H]" calculated for C1gH17BrFsN2": 397.0522, found: 397.0527.
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5-(p-tolyl)-2-(trifluoromethyl)-N-(3-(trifluoromethyl)phenyl)-3,4-dihydro-2H-
pyrrol-2-amine (30a):

CF3

HN—{
FsC N

Yellow liquid; 44.0 mg, 57% yield. *H NMR (500 MHz, CDCls) § 7.81 (d, J = 8.1 Hz,
2H, Ar), 7.27 — 7.23 (m, 3H, Ar), 7.14 (s, 1H, Ar), 7.06 (d, J = 7.7 Hz, 1H, Ar), 7.03
(d, J =8.2 Hz, 1H, Ar), 4.59 (s, 1H, -NH-), 3.25 — 3.11 (m, 2H, -CH>-), 2.65 (ddd, J =
14.0, 8.5, 5.4 Hz, 1H, -CH,-), 2.41 (s, 3H, -CHa), 2.31 (dt, J = 15.2, 8.7 Hz, 1H, -CH,-
); 3C NMR (151 MHz, CDCls) 6 178.5 (C=N), 144.1 (Ar), 142.7 (Ar), 131.3 (g, J =
32.0 Hz, Ar), 130.1 (Ar), 129.4 (Ar), 129.4 (Ar), 128.4 (Ar), 125.6 (q, J = 287.4 Hz, -
CFs), 124.1 (q, J = 273.2 Hz, -CF3), 120.4 (Ar), 116.4 (g, J = 3.8 Hz, Ar), 114.1 (Ar),
92.3 (g, J = 28.5 Hz, CF3CNH), 35.9 (-CHg-), 29.1 (-CH2-), 21.6 (-CHs); °F NMR
(565 MHz, CDCl3) 6 -62.90 (Ar-CFs), -79.80 (-CF3). HRMS (ESI-TOF): [M + H]*
calculated for C1gH17FsN2": 387.1290, found: 387.1290.

N-(Naphthalen-1-yl)-5-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-

amine (3pa):

AL

Colorless liquid; 44.2 mg, 60% yield. *H NMR (600 MHz, CDCls)  8.11 (d, J = 8.3
Hz, 1H, Ar), 7.71 (d, J = 8.1 Hz, 3H, Ar), 7.43— 7.35 (m, 3H, Ar), 7.18 — 7.15 (m, 3H,
Ar), 6.92 (d, J = 7.4 Hz, 1H, Ar), 4.62 (s, 1H, -NH-), 2.91 (ddd, J = 17.2, 9.9, 6.0 Hz,
1H, -CHy-), 2.61 (ddd, J = 17.4, 10.0, 4.8 Hz, 1H, -CH,-), 2.38 — 2.34 (m, 1H, -CHa-),
2.33 (s, 3H, -CH3), 2.18 (ddd, J = 15.0, 9.9, 6.1 Hz, 1H, -CHz-); 3C NMR (151 MHz,
CDCls) § 177.5 (C=N), 142.3 (Ar), 138.1 (Ar), 134.4 (Ar), 130.4 (Ar), 129.4 (Ar),
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129.3 (Ar), 128.4 (Ar), 128.3 (Ar), 125.9 (Ar), 125.8 (Ar), 125.7 (Ar), 125.5 (q, J =
285.2 Hz, -CF3), 123.2 (Ar), 122.2 (Ar), 118.4 (Ar), 93.8 (q, J = 27.6 Hz, CFsCNH),
36.0 (-CHg-), 26.4 (-CH2-), 21.6 (-CHs3); *F NMR (565 MHz, CDCls) & -80.65 (-CFs).
HRMS (ESI-TOF): [M + H]" calculated for C22H20F3N2": 369.1573, found: 369.1578.

2-(Perfluoroethyl)-N,5-di-p-tolyl-3,4-dihydro-2H-pyrrol-2-amine (3ga):

HN _
C,Fs N

Yellow liquid; 40.5 mg, 53% yield. *H NMR (500 MHz, CDCl3) § 7.78 (d, J = 8.1 Hz,
2H, Ar), 7.24 (d, J = 7.8 Hz, 2H, Ar), 6.97 (d, J = 8.2 Hz, 2H, Ar), 6.77 (d, J = 8.2 Hz,
2H, Ar), 4.16 (s, 1H, -NH-), 2.99 (ddd, J = 16.1, 9.7, 5.9 Hz, 1H, -CH,-), 2.84 — 2.77
(m, 1H, -CHy-), 2.59 (ddd, J = 14.4, 9.8, 4.9 Hz, 1H, -CH,-), 2.41 (s, 3H, -CHa), 2.39
— 2.33 (m, 1H, -CHy-), 2.24 (s, 3H, -CHs); *C NMR (151 MHz, CDCl3) & 177.1
(C=N), 142.2 (Ar), 140.3 (Ar), 131.0 (Ar), 130.5 (Ar), 129.8 (Ar), 129.5 (Ar), 129.3
(Ar), 128.4 (Ar), 121.0 (Ar), 117.6 (qt, J = 288.1 Hz, 36.2 Hz, C-F), 93.9 (t, J = 23.4
Hz, CFsCNH), 36.0 (-CH3-), 27.7 (-CH>-), 21.6 (-CHs3), 20.6 (-CHa); '°F NMR (565
MHz, CDCls) & -78.09, -121.10, -121.59, -122.75, -123.24. HRMS (ESI-TOF): [M +
H]* calculated for CooH20FsN2*: 383.1541, found: 383.1545.

2-(Perfluoroethyl)-N,5-di-p-tolyl-3,4-dihydro-2H-pyrrol-2-amine (3ra):

HN P
CsF; N

Yellow liquid; 38.9 mg, 45% yield. *H NMR (600 MHz, CDCls) § 7.77 (d, J = 8.2 Hz,
2H, Ar), 7.24 (d, J = 7.9 Hz, 2H, Ar), 6.96 (d, J = 8.1 Hz, 2H, Ar), 6.83 — 6.74 (m, 2H,
Ar), 412 (s, 1H, -NH-), 2.97 (ddd, J = 17.4, 9.8, 5.5 Hz, 1H, -CH>-), 2.75 (ddd, J =

S12



17.3,9.8, 5.1 Hz, 1H, -CH>-), 2.57 (ddd, J = 14.7, 9.8, 5.1 Hz, 1H, -CH>-), 2.40 (s, 4H,
-CHy-, -CHa), 2.23 (s, 3H, -CHs); 3C NMR (151 MHz, CDCls) & 177.0 (C=N), 142.2
(Ar), 140.2 (Ar), 131.2 (Ar), 130.5 (Ar), 129.5 (Ar), 129.3 (Ar), 128.4 (Ar), 121.4
(Ar), 118.0 (dt, J = 288.3 Hz, 34.4 Hz, C-F), 116.4 (tt, J = 263.2 Hz, 28.4 Hz, C-F),
111.2 (dt, J = 230.1 Hz, 37.1 Hz, C-F), 94.9 (t, J = 23.7 Hz, CFsCNH), 35.9 (-CHy-),
27.8 (-CHa-), 21.6 (-CHs), 20.6 (-CH3); *F NMR (565 MHz, CDCls) & -80.78, -
117.91 — -117.99 (m), -118.46 (qd, J = 11.1, 3.5 Hz), -118.90 (g, J = 10.3 Hz), -
119.39 (t, J = 10.3 Hz), -121.85 (dd, J = 10.5, 2.6 Hz), -122.36 (dd, J = 10.6, 2.6 Hz),
-123.59 (dd, J = 11.1, 3.5 Hz), -124.10 (dd, J = 10.8, 3.5 Hz). HRMS (ESI-TOF): [M
+ H]" calculated for Co1H20F7N2": 433.1509, found: 433.1505.
5-Phenyl-N-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-amine (3ab):

HN—{
FsC N

Yellow solid; mp: 82 — 83 <C; 45.8 mg, 72% yield. *H NMR (600 MHz, CDCls) §
7.92 — 7.88 (m, 2H, Ar), 7.52 — 7.48 (m, 1H, Ar), 7.44 (td, J = 7.0, 1.5 Hz, 2H, Ar),
6.98 (d, J = 8.0 Hz, 2H, Ar), 6.83 — 6.79 (m, 2H, Ar), 4.23 (s, 1H, -NH-), 3.09 (ddd, J
=17.2, 9.8, 6.1 Hz, 1H, -CH>-), 2.91 (ddd, J = 17.4, 9.9, 4.8 Hz, 1H, -CH>-), 2.50
(ddd, J = 14.4, 9.8, 4.9 Hz, 1H, -CH,-), 2.39 — 2.33 (m, 1H, -CH3-), 2.24 (s, 3H, -CH3);
13C NMR (151 MHz, CDCls) & 177.8 (C=N), 140.4 (Ar), 133.1 (Ar), 131.7 (Ar),
131.0 (Ar), 129.5 (Ar), 128.6 (Ar), 128.3 (Ar), 125.6 (q, J = 286.3 Hz, -CF3), 120.9
(Ar), 93.2 (g, J = 27.5 Hz, CFsCNH), 35.9 (-CH2-), 27.7 (-CH2-), 20.6 (-CHa); 1°F
NMR (565 MHz, CDCls3) 8 -80.24 (-CF3). HRMS (ESI-TOF): [M + H]" calculated for
CigH1sF3N2™: 319.1417, found: 319.1415.

5-(4-(tert-Butyl)phenyl)-N-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-

amine (3ac):

S13



HN—L
F.C N

Colorless liquid; 43.4 mg, 58% yield. *H NMR (500 MHz, CDCls) § 7.84 (d, J = 8.4
Hz, 2H, Ar), 7.46 (d, J = 8.4 Hz, 2H, Ar), 6.98 (d, J = 8.2 Hz, 2H, Ar), 6.80 (d, J = 8.3
Hz, 2H, Ar), 4.25 (s, 1H, -NH-), 3.09 (ddd, J = 16.3, 9.7, 6.3 Hz, 1H, -CHy-), 2.93
(ddd, J = 17.3, 9.9, 4.7 Hz, 1H, -CHy-), 2.48 (td, J = 9.6, 5.6 Hz, 1H, -CHy-), 2.38 —
2.33 (M, 1H, -CHy-), 2.24 (s, 3H, -CH3), 1.35 (s, 9H, -CHs); 3C NMR (151 MHz,
CDCl3) & 177.6 (C=N), 155.3 (Ar), 140.6 (Ar), 130.8 (Ar), 130.4 (Ar), 129.5 (Ar),
128.2 (Ar), 125.7 (g, J = 286.3 Hz, -CFs), 125.5 (Ar), 120.7 (Ar), 93.2 (q, J = 27.6 Hz,
CF3sCNH), 35.9 (-CHz-), 35.0 (-C(CHs)s), 31.2 (-C(CHs)s), 27.7 (-CHz-), 20.6 (Ar-
CH3); F NMR (565 MHz, CDCls) & -80.33 (-CF3). HRMS (ESI-TOF): [M + HJ*
calculated for C22H26F3N2*: 375.2043, found: 375.2040.

5-(m-Tolyl)-N-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-amine (3ad):

HN—{
FsC N

Colorless liquid; 45.2 mg, 68% yield. *H NMR (500 MHz, CDCls) § 7.77 (s, 1H, Ar),
7.67 — 7.62 (m, 1H, Ar), 7.32 (d, J = 5.4 Hz, 2H, Ar), 6.98 (d, J = 8.2 Hz, 2H, Ar),
6.80 (d, J = 8.3 Hz, 2H, Ar), 4.25 (s, 1H, -NH-), 3.08 (ddd, J = 16.2, 9.7, 6.2 Hz, 1H, -
CHy-), 2.91 (ddd, J = 17.4, 9.9, 4.8 Hz, 1H, -CH>-), 2.50 (td, J = 9.7, 4.9 Hz, 1H, -
CHy-), 2.41 (s, 3H, -CHa3), 2.36 (d, J = 5.9 Hz, 1H, -CHy-), 2.25 (s, 3H, -CHa); *3C
NMR (151 MHz, CDCl3) & 178.0 (C=N), 140.5 (Ar), 138.4 (Ar), 133.1 (Ar), 132.5
(Ar), 131.0 (Ar), 129.5 (Ar), 128.8 (Ar), 128.5 (Ar), 125.6 (g, J = 286.1 Hz, -CFs),
125.6 (Ar), 120.8 (Ar), 93.2 (q, J = 27.6 Hz, CF3CNH), 36.0 (-CH3-), 27.6 (-CH,-),
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21.3 (-CH3), 20.6 (-CH3); °F NMR (565 MHz, CDCls) & -80.28 (-CF3). HRMS (ESI-
TOF): [M + H]" calculated for C19H20F3N2": 333.1573, found: 333.1582.

5-(4-(Azidomethyl)phenyl)-N-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-

pyrrol-2-amine (3ae):

HN P
F3C N N3

Colorless liquid; 49.3 mg, 66% yield. *tH NMR (600 MHz, CDCls) § 7.91 (d, J = 8.2
Hz, 2H, Ar), 7.39 (d, J = 8.3 Hz, 2H, Ar), 6.98 (d, J = 8.1 Hz, 2H, Ar), 6.81 (d, J = 8.4
Hz, 2H, Ar), 4.40 (s, 2H, -CH2N3), 4.23 (s, 1H, -NH-), 3.08 (ddd, J = 17.2, 9.8, 6.0 Hz,
1H, -CH>-), 2.89 (ddd, J = 17.4, 9.9, 4.9 Hz, 1H, -CH>-), 2.50 (ddd, J = 14.5, 9.8, 4.9
Hz, 1H, -CH,-), 2.38 (dt, J = 10.2, 5.5 Hz, 1H, -CH2-), 2.24 (s, 3H, -CH3); 3C NMR
(151 MHz, CDCl3) § 177.3 (C=N), 140.3 (Ar), 139.1 (Ar), 133.0 (Ar), 131.2 (Ar),
129.5 (Ar), 128.9 (Ar), 128.3 (Ar), 125.7 (q, J = 286.3 Hz, -CF3), 121.0 (Ar), 93.2 (q,
J = 27.6 Hz, CFsCNH), 54.4 (, -CH2N3), 35.9 (-CHj-), 27.7 (-CH2-), 20.6 (-CH3); 1°F
NMR (565 MHz, CDCls3) 8 -80.22 (-CF3z). HRMS (ESI-TOF): [M + H]" calculated for
Ci9H19F3Ns": 374.1587, found: 374.1582.

5-(4-Bromophenyl)-N-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-

amine (3af):

HN _
FsC N
Br

White solid; mp: 117 — 118 <T; 55.6 mg, 70% yield. *H NMR (500 MHz, CDCls) §
7.75(d, J=8.5Hz, 2H, Ar), 7.57 (d, J = 8.5 Hz, 2H, Ar), 6.98 (d, J = 8.1 Hz, 2H, Ar),
6.79 (d, J = 8.3 Hz, 2H, Ar), 4.20 (s, 1H, -NH-), 3.03 (ddd, J = 16.0, 9.7, 5.9 Hz, 1H, -
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CHy-), 2.88 — 2.80 (m, 1H, -CHy-), 2.49 (ddd, J = 14.5, 9.8, 5.0 Hz, 1H, -CH,-), 2.36
(dd, J = 10.0, 5.0 Hz, 1H, -CH,-), 2.24 (s, 3H, -CH3); *C NMR (151 MHz, CDCls) &
176.7 (C=N), 140.2 (Ar), 131.9 (Ar), 131.9 (Ar), 131.4 (Ar), 129.8 (Ar), 129.5 (Ar),
126.5 (Ar), 125.5 (g, J = 286.1 Hz, -CFs), 121.2 (Ar), 93.3 (q, J = 27.6 Hz, CF3sCNH),
35.7 (-CH2-), 27.8 (-CH2-), 20.6 (-CHs); °F NMR (565 MHz, CDCls) § -80.26 (-CF3).
HRMS (ESI-TOF): [M + H]" calculated for CigHi7BrFsN2™: 397.0522, found:
397.0531.

5-(4-Chlorophenyl)-N-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-

amine (3ag):

FsC N
3 Cl

Yellow liquid; 48.0 mg, 68% yield. *H NMR (500 MHz, CDCls3) § 7.83 (d, J = 8.6 Hz,
2H, Ar), 7.41 (d, J = 8.6 Hz, 2H, Ar), 6.98 (d, J = 8.1 Hz, 2H, Ar), 6.80 (d, J = 8.3 Hz,
2H, Ar), 4.21 (s, 1H, -NH-), 3.04 (ddd, J = 15.9, 9.8, 5.9 Hz, 1H, -CH-), 2.84 (ddd, J
=17.4,9.9, 4.9 Hz, 1H, -CH,-), 2.50 (ddd, J = 14.5, 9.8, 5.0 Hz, 1H, -CH,-), 2.36 (dg,
J=15.0,7.3, 6.7 Hz, 1H, -CH2-), 2.24 (s, 3H, -CH3); 3C NMR (151 MHz, CDCl3) §
176.6 (C=N), 140.3 (Ar), 138.0 (Ar), 131.5 (Ar), 131.3 (Ar), 129.6 (Ar), 129.5 (Ar),
128.9 (Ar), 125.5 (g, J = 286.1 Hz, -CFs), 121.2 (Ar), 93.3 (g, J = 27.8 Hz, CF3CNH),
35.8 (-CH>-), 27.8 (-CH>-), 20.6 (-CHs); °F NMR (565 MHz, CDCls) § -80.22 (-CFs3).
HRMS (ESI-TOF): [M + H]" calculated for CigHi7CIFsN2*: 353.1027, found:
353.1033.

5-(4-Fluorophenyl)-N-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-

amine (3ah):
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HNQ\Q\
F.¢ N
S F

Yellow liquid; 41.7 mg, 62% yield. *H NMR (600 MHz, CDCl3) § 7.85 — 7.80 (m, 2H,
Ar), 7.08 — 7.02 (m, 2H, Ar), 6.91 (d, J = 8.1 Hz, 2H, Ar), 6.76 — 6.71 (m, 2H, Ar),
4.15 (s, 1H, -NH-), 3.02 — 2.95 (m, 1H, -CH,-), 2.80 (ddd, J = 17.3, 10.0, 4.9 Hz, 1H,
-CHy-), 2.43 (ddd, J = 14.5, 9.8, 4.9 Hz, 1H, -CHy-), 2.32 — 2.27 (m, 1H, -CHy-), 2.17
(s, 3H, -CHs); 3C NMR (151 MHz, CDCl3) & 175.5 (C=N), 163.9 (d, J = 252.6 Hz,
Ar), 139.3 (Ar), 130.1 (Ar), 129.5 (d, J = 8.76 Hz, Ar), 128.5 (Ar), 128.4 (d, J = 3.0
Hz, Ar), 124.5 (g, J = 286.3 Hz, -CF3), 119.9 (Ar), 114.7 (d, J = 21.9 Hz, Ar), 92.1 (g,
J = 27.6 Hz, CF3CNH), 34.8 (-CH2-), 26.9 (-CH,-), 19.5 (-CHs); 1°F NMR (565 MHz,
CDCl3) & -80.26 (-CF3), -107.70 (tt, J = 8.6, 5.5 Hz, Ar-F). HRMS (ESI-TOF): [M +
H]* calculated for C1sH17FsN2*": 337.1322, found: 337.1322.

N-(p-tolyl)-2-(trifluoromethyl)-5-(4-(trifluoromethyl)phenyl)-3,4-dihydro-2H-

pyrrol-2-amine (3ai):

FsC N
3 CF,

Yellow solid; mp: 93 — 95 <C; 44.0 mg, 57% yield. *H NMR (500 MHz, CDCls) §
8.00 (d, J = 8.1 Hz, 2H, Ar), 7.69 (d, J = 8.2 Hz, 2H, Ar), 6.98 (d, J = 8.1 Hz, 2H, Ar),
6.80 (d, J = 8.3 Hz, 2H, Ar), 4.21 (s, 1H, -NH-), 3.07 (ddd, J = 15.8, 9.8, 5.8 Hz, 1H, -
CHy-), 2.89 — 2.82 (m, 1H, -CH>-), 2.52 (ddd, J = 14.6, 9.8, 5.1 Hz, 1H, -CH2-), 2.39
(ddd, J = 14.8, 9.9, 6.0 Hz, 1H, -CH>-), 2.24 (s, 3H, -CHs); 3C NMR (151 MHz,
CDCl3) § 176.5 (C=N), 140.1 (Ar), 136.2 (Ar), 133.3 (q, J = 32.8 Hz, Ar), 131.7 (Ar),
129.6 (Ar), 128.6 (Ar), 125.6 (g, J = 3.8 Hz, Ar), 125.5 (q, J = 283.9 Hz, -CF3), 125.4
(q, J = 286.0 Hz, -CF3), 121.6 (Ar), 93.4 (q, J = 27.8 Hz, CFsCNH), 35.9 (-CH2-),
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27.7 (-CH2-), 20.6 (-CH3); °F NMR (565 MHz, CDCl3) & -63.00 (Ar-CF3), -80.27 (-
CF3). HRMS (ESI-TOF): [M + H]* calculated for CigH17FsN2": 387.1290, found:
387.1287.

5-(3-Bromophenyl)-N-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-

amine (3aj):

B
HN—/ '
FsC N

Yellow liquid; 46.1 mg, 58% vyield. *H NMR (500 MHz, CDCls) § 8.06 (s, 1H, Ar),
7.78 (d, J = 7.8 Hz, 1H, Ar), 7.62 (d, J = 8.0 Hz, 1H, Ar), 7.31 (t, J = 7.9 Hz, 1H, Ar),
6.99 (d, J = 8.1 Hz, 2H, Ar), 6.80 (d, J = 8.3 Hz, 2H, Ar), 4.21 (s, 1H, -NH-), 3.04
(ddd, J = 15.9, 9.7, 5.9 Hz, 1H, -CH,-), 2.87 — 2.79 (m, 1H, -CH-), 2.50 (ddd, J =
14.5, 9.8, 4.9 Hz, 1H, -CHy-), 2.40 — 2.34 (m, 1H, -CHj-), 2.25 (s, 3H, -CHa); 3C
NMR (151 MHz, CDCl3) & 176.5 (C=N), 140.2 (Ar), 135.0 (Ar), 134.6 (Ar), 131.5
(Ar), 131.2 (Ar), 130.1 (Ar), 129.6 (Ar), 126.9 (Ar), 125.5 (g, J = 287.5 Hz, -CFs),
122.9 (Ar), 121.3 (Ar), 93.3 (q, J = 27.8 Hz, CF3CNH), 35.8 (-CH>-), 27.7 (-CH,-),
20.6 (-CHa); °F NMR (565 MHz, CDCls) & -80.27 (-CFs). HRMS (ESI-TOF): [M +
H]* calculated for C1sH17BrFsN2™: 397.0522, found: 397.0530.

5-(2-Fluorophenyl)-N-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-

amine (3ak):

F

HN—{
F,c N

Yellow liquid; 32.3 mg, 48% yield. *H NMR (500 MHz, CDCls) § 8.11 (td, J = 7.7,
1.7 Hz, 1H, Ar), 7.46 (tdd, J = 7.2, 5.1, 1.7 Hz, 1H, Ar), 7.24 — 7.19 (m, 1H, Ar), 7.08
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—7.12 (m, 1H, Ar), 6.99 (d, J = 8.1 Hz, 2H, Ar), 6.81 (d, J = 8.3 Hz, 2H, Ar), 4.22 (s,
1H, -NH-), 3.17 (dtd, J = 12.4, 6.6, 6.2, 3.1 Hz, 1H, -CH>-), 2.96 (ddd, J = 18.0, 9.1,
4.4 Hz, 1H, -CHy-), 2.49 (td, J = 9.6, 4.9 Hz, 1H, -CH,-), 2.35 (td, J = 9.0, 4.7 Hz, 1H,
-CHy-), 2.25 (s, 3H, -CH3); *C NMR (151 MHz, CDCl3) § 175.3 (C=N), 162.8 (Ar),
161.1 (Ar), 140.3 (Ar), 133.3 (d, J = 8.8 Hz, Ar), 131.2 (Ar), 130.7 (d, J = 3.0 Hz, Ar),
129.5 (Ar), 125.6 (g, J = 286.1 Hz, -CF3), 124.4 (d, J = 3.2 Hz, Ar), 121.0 (Ar), 116.4
(d, J =225 Hz, Ar), 91.2 (g, J = 20.8 Hz, CFsCNH), 38.8 (d, J = 8.2 Hz, -CH>-), 28.0
(d, J = 2.3 Hz, -CHy-), 20.6 (-CH3); °F NMR (565 MHz, CDCl3) & -80.22 (-CF3), -
111.73 (ddd, J = 11.6, 7.8, 4.6 Hz, Ar-F). HRMS (ESI-TOF): [M + H]" calculated for
CisH17F4N,*: 337.1322, found: 337.1320.

5-(2,3-Dihydrobenzofuran-5-yl)-N-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-

pyrrol-2-amine (3al):

HN—L
FsC N o

Colorless liquid; 48.3 mg, 67% yield. *H NMR (600 MHz, CDClz) § 7.89 — 7.86 (m,
1H, Ar), 7.58 (dd, J = 8.3, 1.7 Hz, 1H, Ar), 6.97 (d, J = 8.2 Hz, 2H, Ar), 6.79 (dd, J =
8.4,2.9 Hz, 3H, Ar), 4.63 (t, J = 8.7 Hz, 2H, -CH2CH-), 4.22 (s, 1H, -NH-), 3.23 (t, J
= 8.7 Hz, 2H, -CH,CH>-), 3.04 (ddd, J = 16.3, 9.7, 6.2 Hz, 1H, -CH>-), 2.89 (ddd, J =
17.2,9.9, 4.7 Hz, 1H, -CH,-), 2.47 (ddd, J = 14.3, 9.8, 4.8 Hz, 1H, -CH-), 2.33 (ddd,
J=14.7,10.0, 6.4 Hz, 1H, -CHy-), 2.24 (s, 3H, -CH3); *C NMR (151 MHz, CDCl3) 5
177.2 (C=N), 163.3 (Ar), 140.7 (Ar), 130.7 (Ar), 129.6 (Ar), 129.5 (Ar), 127.9 (Ar),
126.0 (Ar), 125.2 (Ar), 125.7 (q, J = 286.3 Hz, -CFs), 120.4 (Ar), 109.1 (Ar), 92.9 (g,
J = 27.5 Hz, CF3CNH), 72.0 (-OCH>-), 35.8 (-CH2-), 29.2 (-CH2-), 27.8 (-CH2-), 20.6
(-CHs); °F NMR (565 MHz, CDCls) & -80.26 (-CF3). HRMS (ESI-TOF): [M + H]*
calculated for C2oH20F3N20": 361.1522, found: 361.1520.
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5-(Naphthalen-2-yl)-N-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-

amine (3am):

A~

White solid; mp: 105 — 107 <C; 53.0 mg, 72% yield. *H NMR (500 MHz, CDCls) &
8.22 (s, 1H, Ar), 8.14 (dd, J = 8.6, 1.5 Hz, 1H, Ar), 7.89 (q, J = 8.2, 7.7 Hz, 3H, Ar),
7.58 — 7.51 (m, 2H, Ar), 6.98 (d, J = 8.1 Hz, 2H, Ar), 6.83 (d, J = 8.3 Hz, 2H, Ar),
4.27 (s, 1H, -NH-), 3.21 (ddd, J = 16.1, 9.7, 6.0 Hz, 1H, -CH>-), 3.06 — 2.98 (m, 1H, -
CHy-), 2.55 (ddd, J = 14.5, 9.8, 4.9 Hz, 1H, -CH>-), 2.42 (ddd, J = 14.6, 9.8, 6.3 Hz,
1H, -CH3-), 2.24 (s, 3H, -CHa); **C NMR (151 MHz, CDCl3) § 177.7 (C=N), 140.4
(Ar), 135.0 (Ar), 132.8 (Ar), 131.1 (Ar), 130.6 (Ar), 129.5 (Ar), 129.3 (Ar), 128.9
(Ar), 128.4 (Ar), 127.8 (Ar), 127.7 (Ar), 126.6 (Ar), 125.6 (q, J = 285.8 Hz, -CFs),
124.7 (Ar), 121.0 (Ar), 93.3 (g, J = 27.6 Hz, CFsCNH), 35.9 (-CH,-), 27.7 (-CH2-),
20.6 (-CHz3); *F NMR (565 MHz, CDCls) & -80.19 (-CF3). HRMS (ESI-TOF): [M +
H]* calculated for C22H20F3N2": 369.1573, found: 369.1578.

5-(Benzo[b]thiophen-3-yl)-N-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-

HNW
F,c N \ d

Colorless liquid; 48.7 mg, 65% yield. *H NMR (600 MHz, CDCls) § 9.02 (d, J = 8.1

2-amine (3an):

Hz, 1H, Ar), 7.87 (d, J = 8.1 Hz, 1H, Ar), 7.83 (s, 1H, Ar), 7.53 — 7.50 (m, 1H, Ar),
7.45 — 7.42 (m, 1H, Ar), 6.98 (d, J = 8.2 Hz, 2H, Ar), 6.84 (d, J = 8.3 Hz, 2H, Ar),
4.27 (s, 1H, -NH-), 3.16 (ddd, J = 16.2, 9.8, 6.1 Hz, 1H, -CH2-), 3.04 — 2.98 (m, 1H, -
CHy-), 2.48 (ddd, J = 14.4, 9.8, 4.9 Hz, 1H, -CH,-), 2.32 (ddd, J = 14.7, 9.9, 6.2 Hz,
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1H, -CH2-), 2.24 (s, 3H, -CHa); **C NMR (151 MHz, CDCl3) § 172.8 (C=N), 140.5
(Ar), 140.1 (Ar), 136.8 (Ar), 133.5 (Ar), 131.0 (Ar), 130.6 (Ar), 129.5 (Ar), 126.4
(Ar), 125.7 (q, J = 286.3 Hz, -CFs), 125.5 (Ar), 125.4 (Ar), 122.3 (Ar), 120.9 (Ar),
93.8 (g, J = 27.6 Hz, CF3sCNH), 37.5 (-CHg-), 27.1 (-CH2-), 20.6 (-CH3); °F NMR
(565 MHz, CDCls3) & -80.14 (-CF3). HRMS (ESI-TOF): [M + H]" calculated for
Ca0H1sF3N,S*: 375.1137, found: 375.1132.

5-(Thiophen-2-yl)-N-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-amine
(3a0):

HN—/ \_ _s
FsC N \ /

Yellow liquid; 47.4 mg, 73% yield. *H NMR (500 MHz, CDCl3) § 7.78 — 7.74 (m, 1H,
Ar), 7.65 — 7.61 (m, 1H, Ar), 7.36 (dd, J = 5.0, 2.9 Hz, 1H, Ar), 6.98 (d, J = 8.1 Hz,
2H, Ar), 6.79 (d, J = 8.3 Hz, 2H, Ar), 4.22 (s, 1H, -NH-), 3.04 (ddd, J = 16.4, 9.7, 6.3
Hz, 1H, -CH,-), 2.91 — 2.85 (m, 1H, -CH,-), 2.48 (td, J = 9.7, 4.9 Hz, 1H, -CH,-),
2.36 — 2.30 (m, 1H, -CHy-), 2.24 (s, 3H, -CH3); 3C NMR (151 MHz, CDCls) § 172.8
(C=N), 140.5 (Ar), 136.6 (Ar), 130.9 (Ar), 129.5 (Ar), 129.3 (Ar), 127.1 (Ar), 126.5
(Ar), 125.1 (q, J = 285.4 Hz, -CF3), 120.7 (Ar), 93.2 (g, J = 27.6 Hz, CF3CNH), 36.7
(-CHz-), 27.6 (-CH2-), 20.6 (-CHs); °F NMR (565 MHz, CDCls) & -80.21 (-CFs).
HRMS (ESI-TOF): [M + H]" calculated for CisHisFsN2S™: 325.0981, found:
325.0978.

5-(Cyclohex-1-en-1-yl)-N-(p-tolyl)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-2-

amine (3ap):
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HN—L
FsC N

Colorless liquid; 35.5 mg, 55% yield. *H NMR (600 MHz, CDCls) § 6.98 (d, J = 8.0
Hz, 2H, Ar), 6.77 — 6.74 (m, 2H, Ar), 6.38 (dg, J = 4.0, 2.3, 1.9 Hz, 1H, -C=CH), 4.18
(s, 1H, -NH-), 2.82 (ddd, J = 16.6, 9.7, 6.6 Hz, 1H, -CH2-), 2.74 — 2.68 (m, 1H, -CHo-
), 2.51 — 2.41 (m, 2H, -CH,-), 2.40 — 2.35 (M, 1H, -CH2-), 2.25 (s, 3H, -CH3), 2.18 —
2.24 (m, 3H, -CH2-), 1.71 — 1.67 (m, 2H, -CH2-), 1.64 (dtd, J = 10.9, 6.0, 2.5 Hz, 2H,
-CH,-); °C NMR (151 MHz, CDCls) & 179.0 (C=N), 140.8 (Ar), 137.8 (Ar), 134.4
(Ar), 130.3 (Ar), 129.4 (C=C), 125.8 (g, J = 286.7 Hz, -CF3), 119.9 (Ar), 92.6 (g, J =
27.5 Hz, CFaCNH), 34.7 (-CHy-), 27.7 (-CH2-), 26.2 (-CHg-), 24.9 (-CHy-), 22.1 (-
CHa-), 21.8 (-CHg-), 20.6 (-CHs); °F NMR (565 MHz, CDCls) & -80.15 (-CFs).
HRMS (ESI-TOF): [M + H]* calculated for C1gH22F3N2": 323.1730, found: 323.1734.

4-(2-(p-Tolylamino)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-5-yl)benzyl 3-
(4,5-diphenyloxazol-2-yl)propanoate (3aq):

O o,
T

Colorless liquid; 68.6 mg, 55% yield. *H NMR (600 MHz, CDCls) § 7.84 — 7.77 (m,
2H, Ar), 7.61 (dt, J = 6.0, 1.5 Hz, 2H, Ar), 7.56 — 7.52 (m, 2H, Ar), 7.39 (d, J = 8.0 Hz,
2H, Ar), 7.36 — 7.29 (m, 6H, Ar), 6.97 (d, J = 7.9 Hz, 2H, Ar), 6.84 — 6.75 (m, 2H, Ar),
5.21 (s, 2H, -COOCH,-), 4.21 (s, 1H, -NH-), 3.21 (t, J = 7.3 Hz, 2H, -CH2-), 3.00 (t, J
= 7.4 Hz, 3H, -CHy-), 2.82 (ddd, J = 17.3, 9.9, 4.9 Hz, 1H, -CH-), 2.48 (ddd, J = 14.4,
9.8, 4.9 Hz, 1H, -CH,-), 2.35 (td, J = 9.1, 8.5, 4.8 Hz, 1H, -CH2-), 2.24 (s, 3H, -CH3);
13C NMR (151 MHz, CDCls) § 177.4 (C=N), 171.8 (C=0), 161.6 (-OC=N-), 145.5
(Ar), 140.4 (Ar), 139.6 (Ar), 135.1 (Ar), 132.8 (Ar), 132.4 (Ar), 131.2 (Ar), 129.5
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(Ar), 128.9 (Ar), 128.7 (Ar), 128.6 (Ar), 128.6 (Ar), 128.5 (Ar), 128.1 (Ar), 128.0
(Ar), 127.9 (Ar), 126.5 (Ar), 125.6 (q, J = 286.2 Hz, -CF3), 121.1 (Ar), 93.2 (q, J =
27.5 Hz, CFsCNH), 65.9 (-OCH2Ph), 35.9 (-CH2-), 31.1 (-CHa-), 27.7 (-CH2-), 23.5 (-
CHy-), 20.6 (-CHz3); **F NMR (565 MHz, CDCls) & -80.20 (-CF3). HRMS (ESI-TOF):
[M + H]" calculated for Cs7H33F3N30s*: 624.2469, found: 624.2468.

4-(2-(p-Tolylamino)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-5-yl)benzyl 2-(11-
0x0-6,11-dihydrodibenzo[b,e]oxepin-2-yl)acetate (3ar):

=N
NH

CF,

Colorless liquid; 62.3 mg, 52% yield. *H NMR (600 MHz, CDCl3) & 8.14 (d, J = 2.4
Hz, 1H, Ar), 7.88 (dd, J = 13.6, 7.8 Hz, 3H, Ar), 7.56 (t, J = 7.4 Hz, 1H, Ar), 7.47 (t, J
=7.6 Hz, 1H, Ar), 7.42 (dd, J = 8.4, 2.4 Hz, 1H, Ar), 7.36 — 7.39 (m, 3H, Ar), 7.03 (d,
J=8.4Hz, 1H, Ar), 6.98 (d, J = 8.0 Hz, 2H, Ar), 6.80 (d, J = 8.0 Hz, 2H, Ar), 5.19 (d,
J=3.0 Hz, 4H, -CHy-), 4.22 (s, 1H, -NH-), 3.71 (s, 2H, -CH>-), 3.06 (ddd, J = 16.4,
9.8, 6.0 Hz, 1H, -CH,-), 2.87 (ddd, J = 17.3, 9.9, 4.9 Hz, 1H, -CH,-), 2.49 (ddd, J =
14.5,9.8, 4.9 Hz, 1H, -CH,-), 2.36 (ddd, J = 14.8, 9.8, 6.2 Hz, 1H, -CH,-), 2.24 (s, 3H,
-CH3); ®C NMR (151 MHz, CDCls) § 190.8 (C=0), 177.4 (C=N), 171.1 (-COO-),
160.6 (Ar), 140.4 (Ar), 140.3 (Ar), 139.5 (Ar), 136.3 (Ar), 135.5 (Ar), 132.9 (Ar),
132.8 (Ar), 132.5 (Ar), 131.2 (Ar), 129.5 (Ar), 129.5 (Ar), 129.3 (Ar), 128.6 (Ar),
128.1 (Ar), 127.9 (Ar), 127.5 (Ar), 125.6 (q, J = 286.4 Hz, -CFs), 125.2 (Ar), 121.2
(Ar), 121.1 (Ar), 93.2 (q, J = 27.6 Hz, CF3CNH), 73.7 (PhCH,0), 66.1 (-COOCH:Ph),
40.2 (PhCH2CO), 35.9 (-CH-), 27.7 (-CH2-), 20.6 (-CHs); °F NMR (565 MHz,
CDCls) & -80.26 (-CF3). HRMS (ESI-TOF): [M + H]* calculated for CasHaoF3N204":
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599.2152, found: 599.2155.

4-(2-(p-Tolylamino)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-5-yl)benzyl 2-(1-
(4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetate (3as):

Cl H
ags
N

o |

Colorless liquid; 79.8 mg, 58% yield. *H NMR (600 MHz, CDCl3) & 7.84 (d, J = 8.2
Hz, 2H, Ar), 7.66 — 7.62 (m, 2H, Ar), 7.46 — 7.42 (m, 2H, Ar), 7.33 (d, J = 8.0 Hz, 2H,
Ar), 6.97 (d, J = 8.0 Hz, 2H, Ar), 6.92 (d, J = 2.5 Hz, 1H, Ar), 6.88 (d, J = 9.0 Hz, 1H,
Ar), 6.82 — 6.77 (m, 2H, Ar), 6.67 (dd, J = 9.0, 2.5 Hz, 1H, Ar), 5.17 (s, 2H, -
COOCH,-), 4.24 (s, 1H, -NH-), 3.75 (s, 3H, -OMe), 3.73 (s, 2H, -COCH>-), 3.05 (ddd,
J =173, 9.7, 6.0 Hz, 1H, -CH,-), 2.87 (ddd, J = 17.3, 9.9, 4.9 Hz, 1H, -CH,-), 2.49
(ddd, J = 14.4, 9.8, 4.9 Hz, 1H), 2.37 (s, 3H, -CHs), 2.35 (g, J = 7.8, 6.5 Hz, 1H, -
CHy-), 2.23 (s, 3H, -PhCHs); *C NMR (151 MHz, CDCl3) § 177.3 (C=N), 170.5 (-
COO0-), 168.3 (-CONRR, -CHy-"), 156.1 (Ar), 140.4 (Ar), 139.5 (Ar), 139.3 (Ar),
136.0 (Ar), 133.9 (Ar), 133.0 (Ar), 131.2 (Ar), 131.1 (Ar), 130.8 (Ar), 130.6 (Ar),
129.5 (Ar), 129.2 (Ar), 128.6 (Ar), 128.0 (Ar), 125.6 (g, J = 286.3 Hz, -CF3), 121.0
(Ar), 115.0 (Ar), 112.3 (Ar), 111.8 (Ar), 101.3 (Ar), 93.2 (g, J = 27.6 Hz, CF3CNH),
66.1 (-COOCH2Ph), 55.6 (-OCHs), 35.9 (-CH,-), 30.4 (-CH2COO0-), 27.8 (-CH2-),
20.6 (-PhCHs), 13.4 (-CHs); F NMR (565 MHz, CDCls) & -80.16 (-CF3). HRMS
(ESI-TOF): [M + H]" calculated for CsgH34CIF3N3O4": 688.2184, found: 688.2177.

4-(2-(p-Tolylamino)-2-(trifluoromethyl)-3,4-dihydro-2H-pyrrol-5-yl)benzyl  2-(3-
cyano-4-isobutoxyphenyl)-4-methylthiazole-5-carboxylate (3at):
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S O
—
N7 l\}ﬂo

=N

NH

CF3
Colorless liquid; 59.5 mg, 46% yield. *H NMR (600 MHz, CDCl3) & 8.18 (d, J = 2.3
Hz, 1H, Ar), 8.09 (dd, J = 8.8, 2.3 Hz, 1H, Ar), 7.93 (d, J = 8.2 Hz, 2H, Ar), 7.50 (d, J
= 8.0 Hz, 2H, Ar), 6.99 (dd, J = 17.2, 8.5 Hz, 3H, Ar), 6.84 — 6.76 (m, 2H, Ar), 5.37 (s,
2H), 3.90 (d, J = 6.5 Hz, 2H), 3.08 (ddd, J = 17.4, 9.8, 6.0 Hz, 1H), 2.90 (ddd, J =
17.4,9.9, 4.8 Hz, 1H, -CH>-), 2.77 (s, 3H), 2.51 (ddd, J = 14.4, 9.8, 4.9 Hz, 1H, -CH>-
), 2.37 (ddd, J = 15.0, 9.8, 6.1 Hz, 1H, -CHy-), 2.24 (s, 3H), 2.23 — 2.18 (m, 1H, -CH2-
), 1.09 (d, J = 6.7 Hz, 6H); *C NMR (151 MHz, CDCl3) § 177.3 (C=N), 167.6 (-
COO0-), 162.6 (Ar), 161.9 (Ar), 161.7 (Ar), 140.3 (Ar), 139.2 (Ar), 133.1 (Ar), 132.6
(Ar), 132.2 (Ar), 131.2 (Ar), 129.5 (Ar), 128.7 (Ar), 128.1 (Ar), 125.9 (Ar), 125.6 (g,
J = 286.3 Hz, -CF3), 121.2 (Ar), 121.0 (Ar), 115.3 (-CN), 112.7 (Ar), 103.0 (Ar), 93.2
(q, J = 27.8 Hz, CFsCNH), 75.7 (-CH20Ph-), 66.3 (-COOCH,-), 35.9 (-CHy-), 28.2
(CH3sCHCHg), 27.7 (-CHy-), 20.6 (-PhCH3), 19.1 (CH3CHCHs), 17.6 (CH3CHCHb);
19 NMR (565 MHz, CDCls3) & -80.24 (-CF3). HRMS (ESI-TOF): [M + H]* calculated
for CasHz4F3N4O3S™: 647.2298, found: 647.2292.

(E)-3-bromo-1,1,1-trifluoro-N-(p-tolyl)propan-2-imine (6a):

JN\/Br
FsC
Yellow liquid; 31.6 mg, 47% yield. *H NMR (600 MHz, CDCls) & 7.14 (d, J = 8.0 Hz,
2H, Ar), 6.80 (d, J = 8.3 Hz, 2H, Ar), 3.79 (s, 2H, -CH>-), 2.28 (s, 3H, -CHa); *3C

NMR (151 MHz, CDCls) & 152.9 (q, J = 33.7 Hz, -C=N), 142.6 (Ar), 135.1 (Ar),
128.9 (Ar), 119.2 (Ar), 118.3 (q, J = 279.7 Hz, -CF3), 19.9 (-CHyz-), 15.5 (-CH3); °F
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NMR (565 MHz, CDCls) 6 -70.02 (-CF3). HRMS (ESI-TOF): [M + H]" calculated for
C10H10BrFsN*: 279.9943, found: 279.9945.
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I11. Mechanistic Studies

Radical intermediate quench reactions

NE
. HO
|N O\ standard condltllons 3aa, 0% +
\
- C)\¢S\/ BHT (3.0 equiv) _N
3
1a 2a CF3

Analysis Info

detected by HRMS
[M + H'] = 420.2509
found: 420.2508

Acquisition Date  3/9/2023 10:35:10 AM
Analysis Name  D:\Data\user\D2023\Dd399 9 01 21587.d
Method sample-3min-100%acn.m Operator BDAL@DE
Sample Name Dd399 Instrument / Ser#  micrOTOF 213750.10
Comment 328
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 1.5 Bar
Focus Active Set Dry Heater 180 °C
Scan Begin 50 miz Set Capillary 4500V Set Dry Gas 8.0 Vmin
Scan End 1500 m/z Set End Plate Offset -500V Set Divert Valve Waste
Intens ﬂ/ +MS, 2.3min #140
HO. A
A
gl L
420.2508
15004
1000+ 417.2691
419.2735 421.2312
500+
416.1037
M7 7723
418.2627 4222368
418.7857 421.7042
4207777
416.6882
0 ﬂ/\ﬂn‘ ,,\f\,,n,ﬂ,ﬂ Il e I
415 416 M7 418 419 420 421 422 miz
Meas. m/z # lon Formula m/z err [ppm] mSigma # Sigma Score rdb e Conf N-Rule
4202508 1 C25H33F3NO 420 2509 03 162 6 1 10000 85 even ok
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Radical clock experiment

OMe
\©\)|N\(/)\ + /@JIW standard conditions
N
S
F3C \  MeO Br Z /N‘T0|
1a 4

5,35% CF3

A sealed tube equipped with a magnetic stir bar was charged with perfluoroalkyl -
substituted imidoyl sulfoxonium ylide l1a (0.6 mmol, 166.4 mg), 1-(1-
cyclopropylvinyl)-4-methoxybenzene 4 (0.2 mmol, 34.8 mg), [Ru(bpy)sClz]. 6H20
(0.002 mmol, 1.50 mg), KHSO4 (0.2 mmol, 27.2 mg), CuBr (0.24 mmol, 34.4 mg)
and dry MeCN (2.0 mL) were added. The mixture was then stirred at room
temperature under N2 atmosphere and irradiated with 395nm LEDs for 72 h. After the
reaction was complete, the solvent was removed under reduced pressure, and the
residue was purified by silica gel column chromatography (EtOAc/petroleum ether =

1:100, V/V) to give the product 5 (31.8 mg, 35%) as a yellow liquid.

(52)-8-Bromo-1,1,1-trifluoro-5-(4-methoxyphenyl)-N-(p-tolyl)oct-5-en-2-imine (5):

Br = N :

CF3

Yellow liquid; 31.8 mg, 35% yield. *H NMR (500 MHz, CDCl3) § 7.19 (d, J = 7.9 Hz,
2H, Ar), 6.98 (d, J = 8.6 Hz, 2H, Ar), 6.73 (d, J = 8.6 Hz, 2H, Ar), 6.68 (d, J = 8.0 Hz,
2H, Ar), 5.53 (t, J = 7.2 Hz, 1H, -CH=C), 3.79 (s, 3H, -OMe), 3.29 (t, J = 6.9 Hz, 2H,
-CHy-), 2.57 (dd, J = 11.0, 6.1 Hz, 2H, -CH,-), 2.48 — 2.43 (m, 2H, -CHy-), 2.43 —
2.39 (m, 2H, -CHa-), 2.39 (s, 3H, -CHs); 3C NMR (151 MHz, CDCls) 5 160.57 (q, J
= 32.8 Hz, C=N), 158.99 (Ar), 145.06 (Ar), 139.39 (Ar), 134.48 (Ar), 132.78 (Ar),
129.91 (Ar), 126.98 (Ar), 124.62 (Ar), 119.95 (g, J = 279.4 Hz, -CFs3), 118.09 (C=C),
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113.76 (C=C), 55.25 (-OCHs), 32.20 (-CHy-), 31.44 (-CH2-), 27.44 (-CH2-), 26.69 (-
CHa-), 20.96 (-CH3); 1°F NMR (565 MHz, CDCls) & -72.63 (-CF3). HRMS (ESI-TOF):
[M + H]" calculated for C22H24BrFsNO™: 454.0988, found: 454.0997.

UV-vis spectrum

UV-vis absorption of six solutions are reported. As follows: perfluoroalkyl -
substituted imidoyl sulfoxonium ylide 1a (0.08 mmol in 200 mL MeCN); vinyl azide
2a (0.1 mmol in 200 mL MeCN); [Ru(bpy)sCl2]. 6H20 (0.005 mmol in 200 mL
MeCN); perfluoroalkyl -substituted imidoyl sulfoxonium ylide 1a (0.08 mmol) and
[Ru(bpy)sCl2]. 6H20 (0.005 mmol) in 200 mL MeCN; vinyl azide 2a (0.1 mmol) and
[Ru(bpy)sCl2]. 6H20 (0.005 mmol) in 200 mL MeCN; perfluoroalkyl -substituted
imidoyl sulfoxonium ylide la (0.08 mmol), vinyl azide 2a (0.1 mmol) and

[Ru(bpy)zCl2]. 6H20 (0.005 mmol) in 200 mL MeCN.

Ru+2a
—— reaction

Abs

Wavelength (nm)

Figure 1. UV—Vis Absorption Spectrum

Cyclic Voltammetry Experiments

For the electrochemical measurements, a three-electrode system connected to an
electrochemical station was used: A reference electrode, Ag/AgCl in 0.1 M KCI; A
glassy carbon electrode as the working electrode; and a Pt wire as the counter

electrode. All electrochemical measurements were performed in degassed MeCN
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under dry N2 atmosphere. CV spectra of 1a is reported at 3 mM in 0.1 M NBu4PFg in
degassed MeCN with scan rate 100 mV/s.

0. 00006 e
CF3-substituted imidoy] sulfoxonium ylides

0. 00004

0. 00002 -

Current (A)

0. 00000 —

-0, 00002

™ 0,62 Vvs SCE
-0. 00004 T g T T T g T T T
1.1 -1.0 -0.9 -0.8 -0.7 -0.6

potential (V)

Figure 2. Cyclic Voltammetry (CV) Experiments

Stern-Volmer Quenching Experiments

Emission intensities were recorded using an spectrofluorimeter. All [Ru(bpy)sCl2].
6H-0 solutions were excited at 500 nm and the emission intensity at 615 nm was
observed. First, the emission spectrum of a 5x10> M solution of [Ru(bpy)sClz]. 6H20
in MeCN was collected. Then, appropriate amount of quencher was added to the

measured solution and the emission spectrum of the sample was collected.

i CF;~Imidoyl
60071 Sulfoxonium Ylide

0—5X102% M
500

400

300 4

intensity

200

100

04

T T T T T
500 550 600 650 700 750 800

Wavelength (nm)
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Figure 3. [Ru(bpy)sCl2]. 6H.0 Emission Quenching by CFs-substituted imidoyl

sulfoxonium ylide 1a

600 - | |
/2 vinyl azide

_ 0—=5X10" M
500

400 4

300 1

intensity

2004

100 - A

5(I}0 5.%0 B(I}O 6:%0 T(I}O TéO B(I)O

Wavelength (nm)
Figure 4. [Ru(bpy)zCl2]. 6H20 Emission Quenching by vinyl azide 2a
References:
1. () Caiuby, C. A. D.; de Jesus, M. P.; Burtoloso, A. C. B. a-Imino Iridium Carbenes
from Imidoyl Sulfoxonium Ylides: Application in the One-Step Synthesis of Indoles.
J. Org. Chem. 2020, 85, 7433-7445. (b) Wen, S.; Tian, Q.; Chen, Y.; Zhang, Y.;
Cheng, G. Annulation of CFz—Imidoyl Sulfoxonium Ylides with 1,3-Dicarbonyl
Compounds: Access to 1,2,3-Trisubstituted 5 -Trifluoromethylpyrroles. Org. Lett.
2021, 23, 7407-7411. (¢) Zhang, Y.; Ling, S.; Li, P.; Chen, Z.; Wu, X. F. Rh(III)-
Catalyzed Dual C-H Activation/Cascade Annulation of Benzimidates and CFs-
Imidoyl Sulfoxonium Ylides for the Synthesis of Trifluoromethyl-Decorated
Benzo[de][1,8]naphthyridines. Org. Lett. 2022, 24, 8864—8869.
2. (@ Ning, Y.; Ji, Q.; Liao, P.; Anderson, E. A.; Bi, X. Silver-Catalyzed
Stereoselective Aminosulfonylation of Alkynes. Angew. Chem., Int. Ed. 2017, 56,
13805-13808. (b) Zhang, Y.; Jiang, B.; Liu, P.; Liu, X. Et.Zn-Mediated Radical (3 +
2) Cycloaddition of Vinyl Azides with Ethyl lododifluoroacetate to Access 3,3-
Difluoro-y-lactams. J. Org. Chem. 2023, 88, 14634-14639.
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IV. Synthetic procedures and analytical data of compound 7:

TFA (2.0 equiv) 7\
HN P CH,CN, 130 °C FsC™ °N
FsC N H
3aa 7,60%

To a solution of 3aa (0.2 mmol, 66.5 mg) and TFA (0.4 mmol) in CH3CN (2.0 mL)
was added into a 10.0 mL sealed tube. Then the mixture was stirred at 130 °C for 6 h.
After the complete consumption of 3aa (TLC), the mixture was treated with saturated
sodium bicarbonate solution (50 mL) and extracted with DCM (3 > 15 mL). The
combined organic layer was dried over MgSOs, filtered and concentrated under
reduced pressure to yield the corresponding crude product, which was purified by
silica gel chromatography (EtOAc /Petroleum Ether = 1/10, V/V) to give 7 (27.0 mg,

60%) as a white solid.

2-(p-Tolyl)-5-(trifluoromethyl)-1H-pyrrole (7):

/ \

FsC7 N
H

White solid; mp: 42 — 43 <T; 27.0 mg, 60% yield. *H NMR (600 MHz, CDCl3) & 8.59
(s, 1H, -NH-), 7.41 — 7.38 (m, 2H, Ar), 7.22 (d, J = 7.9 Hz, 2H, Ar), 6.62 — 6.63 (m,
1H, Ar), 6.45 — 6.43 (m, 1H, Ar), 2.37 (s, 3H, -CH3); 3C NMR (151 MHz, CDCl3) §
137.6 (Ar), 135.1 (Ar), 129.7 (Ar), 128.6 (Ar), 124.5 (Ar), 121.3 (q, J = 266.1 Hz, -
CFs), 120.4 (g, J = 39.6 Hz, Ar), 111.5 (g, J = 2.9 Hz, Ar), 106.0 (Ar), 21.2 (-CHa);
9F NMR (565 MHz, CDCls) & -59.25 (-CF3). HRMS (ESI-TOF): [M + NaJ*

calculated for C12H1oFsNNa*: 248.0657, found: 248.0658.
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V. ORTEP Drawing of Compound 3aa:

Figure 5. The ORTEP drawing of crystal 3aa (The ellipsoid contour percent probability level
is 50%0).

Method of Crystallization: The compounds 3aa was recrystallized from mixed
solvents of ethyl acetate and petroleum ether at 25 °C.

Introduction of crystal measuring instrument: X-ray single-crystal data of 3aa was
collected by a Bruker D8 Venture diffractometer (Mo Ka radiation, A = 0.71073 A
(Cu Ko radiation, A = 1.54178 A)) at 293(2) K. The adsorption corrections were
conducted by a multiscan technique. All the structures were solved via direct
method and refined by the full-matrix least-squares technique using the SHELXL-
2014 program. Anisotropic thermal parameters were used to refine the non-hydrogen
atoms and hydrogen atoms were contained in calculated positions, refining with

isotropic thermal parameters locating at those of the parent atoms.
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Copies of 'H NMR, ®C NMR and ®F NMR Spectra of

VI.

Compounds 3 and 5-7:
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Figure 60. *H NMR spectrum (600 MHz, CDClIs) of 3ab

6

7

€850Z”
col' L~
1L98°GE

HN
F,C

_\mm_Nm
moo.mm
LYCE6
0cy'ce
€18°0ch
thmwr/
Lyovel
€YS9C\
ceeset
6EV'8C)
816'8¢l
66v'6C)
ve0LEL
60L°IEL
GL0°€EL
90v' oVl

6L LLL—

100
1 (ppm)

120

200 180 160 140

220

20

40

60

80

Figure 61. *C NMR spectrum (151 MHz, CDCls) of 3ab

S61



9€2¢'08—

F€” N

-120 -140 -160 -180 -200 -220

-100

f1 (ppm)
Figure 62. °F NMR spectrum (565 MHz, CDCls) of 3ab

-80

-40

-60

-20

20

©
<
} O
o

=¥06

<10°¢
=Z0'1
RG0'L

0L |

FLOL

FooL

=y0¢

Fe0cr

=¥0¢

=g0¢

4

f1 (ppm)
Figure 63. *H NMR spectrum (500 MHz, CDCls) of 3ac

S62



99502+
5v9'22\
0SL ke
€667~
Lrese’

€68°C6
§.0°€6
8GC'E6
2440

ﬁooﬁ
mmw.mﬁ
6LLvTh|
IR TA R
519'9ZL4
$0Z'8Z1
115821
867621
L6E0EL
£¥8°0E1
5SS 0Pl
00£°S51

98G°LL1—

I

100
f1 (ppm)

120

200 180 160 140

220

20

40

60

80

Figure 64. >*C NMR spectrum (151 MHz, CDCls) of 3ac

L2€°08—

-120 -140 -160 -180 -200 -220

-100

f1 (ppm)
Figure 65. °F NMR spectrum (565 MHz, CDCls) of 3ac

-80

-40

-60

-20

20

S63



Jgve o
05€'2T
7982
9/€2
v6cT
80t'C
L9V
9Lt'T]
98t
96+
$0S'C
pLS T
v2sT
0L6C
Sm_m,w
wmm_m%

ye6¢
yy6¢
160°€
yo0'c
120°€
¥80¢
660°¢

6vCv—

£6L°9

os_o/
1169\
£66'9~
B6LE Ly
0ee'L”
8€9'L

ﬁmsw
mxﬁ\

0LLL

Mwo._‘
vo'e
Jmo.r

oL

Feo'l

I.L Foou .

00¢
#90°C
0L
M‘ﬁoo._.

J jooe

JOON-

5 4
f1 (ppm)
Figure 66. *H NMR spectrum (500 MHz, CDClIs) of 3ad
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Figure 108. *H NMR spectrum (600 MHz, CDCls) of 3ar
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Figure 109. 3C NMR spectrum (151 MHz, CDCls) of 3ar
S85

120

NH
CF,
140

Al
160

¥

200 180

220




¥9¢'08-—

CF,

-120 -140 -160 -180 -200 -220

-100
f1 (ppm)

-80

-40

-60

-20

20

Figure 110. °F NMR spectrum (565 MHz, CDCls) of 3ar

~
[\
- o
<

o
o
) ©©
©

=l0'¢

4
f1 (ppm)
Figure 111. *H NMR spectrum (600 MHz, CDCls) of 3as

S86



yor vk
¥09'0C
18L°/¢
L0¥'0E
098'G€E
Yv9'GS
vel'99
9v6'C6
0EL'E6
€I€c6
Loc'Lol
1817111
geechh
Y00GS
L96°0C1
§S9vel
LGG'9CL
PRAVR 1A%
§66°'8¢CL
6vl'6ct
ces'ect
SYS0EL
cesoel
6cliel
8L LEL
coecel

/8 cci|

166°'GEL

PLEBE L}
98Y'6E I\

=—

——

T ——

:

660717

180951~

082891~
9e5°0LL”
0SZ LLL-

|

Figure 112. *3C NMR spectrum (151 MHz, CDCls) of 3as
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Figure 116. 1°F NMR spectrum (565 MHz, CDClIs) of 3at
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Figure 117. *H NMR spectrum (600 MHz, CDCls) of 6a

S89



-19.919
~15.489

220 200 180 160 140 120 100 80 60 40 20 0 2
f1 (ppm)
Figure 118. 13C NMR spectrum (151 MHz, CDCls) of 6a
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Figure 119. °F NMR spectrum (565 MHz, CDCls) of 6a
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Figure 120. *H NMR spectrum (500 MHz, CDCls) of 5
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Figure 122. F NMR spectrum (565 MHz, CDCls) of 5
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Figure 123. 'H NMR spectrum (600 MHz, CDCls) of 7
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Figure 124. *C NMR spectrum (151 MHz, CDCls) of 7
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Figure 125. F NMR spectrum (565 MHz, CDCls) of 7
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