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1. General information

NMR spectra were obtained on an Agilent VNMRS 400 or a Bruker Av 600 using CDCl; as solvents.
Chemical shifts are given in ppm and coupling constants (J) in Hz. 'H spectra were calibrated in
relation to the reference measurement of TMS (0.00 ppm). '3C spectra were calibrated in relation to
the deuterated solvent, namely CDCl; (77.16 ppm). The following abbreviations were used for 'H
NMR spectra to indicate the signal multiplicity: s (singlet), d (doublet), t (triplet), q (quartet) and m
(multiplet) as well as combinations of them. Flash chromatography was performed on silica gel (60
M, 0.04-0.063 mm) by standard technique. All the chemicals used for synthesis were purchased
from Sigma Aldrich, abcr, Alfa Aesar, TCL, Fisher, or chemPUR. Pd(dba), was purchased from
Sigma Aldrich. High resolution mass spectra (HRMS) were obtained on a Thermo Scientific LTQ
Orbitrap XL spectrometer.

2. Optimization

Table S1 Optimization towards mono- or di-2-fluoroallylic amines.?

FEF Pd(dba),, 5 mol% N ONH
XPhos, 12.5 mol% F  Ph
©/NH2 K3POy4, 2 equiv.
+ > + AS N =z
p-xylene, 2 mL, 110 °C m | /Y\©\d1
a1 b1 12h F Ph F

Entry al:bl c1 yield d1 yield cl:d1®
(%) (%) ®

1 1:1 29 4 7.25:1
2 1:2 54 2 >20:1
3 13 90(89)¢ 2 >20:1
419 1:3 <10 - -
5 2:1 1 75 <1:20
6 3:1 1 90(90)¢ <1:20
7¢ 1:2 18 <5 -
8¢ 3:1 6 <5 -

2 Reaction conditions: al (0.20 mmol), b1 (0.20 mmol), catalyst (5 mol%), XPhos ligand (12.5
mol %), KsPOa (2 equiv.) in p-xylene (2.0 mL) at 110 °C for 12 h. ® determined by *H NMR, using
CH2Br; as an internal standard. isolated yields. ¢ XPhos loading reduced to 5 mol%. € Fu’s typical
conditions: Pd(OTFA)2 (10 mol%), tBu-XPhos (10 mol%), K2COs (2 equiv.), CHsCN (1 mL), 80 °C,
N2 atm, 16 h.
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3. Preparation of some starting materials

Nal (20 mmol %)
A TMSCF; (2.0 equiv.) T
70°C,12h

S1 S2

According to a known procedure,!'?! a schlenk-tube (50 mL) was charged with S1 (10 mmol), Nal
(2 mmol, 300 mg) and TMSCF3 (20 mmol). The mixture was heated up to 70 °C. the reaction was
stirred (12 h) and simultaneously allowed to acclimatize to room temperature. The reaction was
quenched with water (20 mL), extracted with ethyl acetate (3x 10 mL), dried over MgSO4 and
concentrated under reduced pressure. The crude was purified by SiO» gel column chromatography
to afford S2.

4. General procedure for ¢

EF Pd(dba),, 5 mol%
XPhos, 12.5 mol%
/@/A ©/NH2 K3POy, 2 equiv. /©/Y\
+
p-xylene, 2mL 110 °C @ /©/Y\ /\(\©\
12h
a1l
(3.0 equiv.) [

Under N, atmosphere, XPhos (11.9 mg, 0.025 mmol) and Pd(dba), (5.7 mg, 0.01 mmol), gem-
difluorocyclopropanes al (0.2 mmol), anilinel®! b1 (0.6 mmol), KsPO4 (2.0 equiv., 84.8 mg) were
dissolved in 2 mL p-xylene, then the mixture was stirred at 110 °C for about 12 h to the starting
material was consumed (monitored by TLC), the mixture was filtered through celite and the filtrate
was concentrated to dryness. A portion of the residue was analyzed with 'H NMR to determine
selectivity and recovered. The crude was purified by column chromatography to give the products
c.

5. Product characterization of ¢
N NH

(Z)-N-(2-fluoro-3-(p-tolyl)allyl)aniline
cl: The crude mixture was purified by SiO> gel column chromatography with pentane/EA (from
60:1). 43 mg product was obtained by 89% isolated yield as yellow solid.
'H NMR (600 MHz, Chloroform-d) § 7.43 (d, J = 7.9 Hz, 2H), 7.25 (t, J = 7.9 Hz, 2H), 7.18 (d, J = 7.8
Hz, 2H), 6.81 (t, J = 7.3 Hz, 1H), 6.74 (d, J = 7.9 Hz, 2H), 5.77 (d, J = 39.6 Hz, 1H), 4.05 (s, 1H) 4.04
(d, J = 9.8 Hz, 2H), 2.38 (s, 3H).

BF NMR (565 MHz, Chloroform-d) § -110.50 (dt, J = 39.7 Hz, J = 9.9 Hz).
13C NMR (151 MHz, Chloroform-d) § 156.6 (d, J = 266.5 Hz), 147.3, 137.1 (d, J = 2.4 Hz), 130.1 (d, J
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=2.7Hz),129.3,129.2,128.5(d, J = 6.9 Hz), 118.3, 113.2, 106.8 (d, J = 6.7 Hz), 45.6 (d, J = 33.4 Hz),
21.3.

IR (neat, cm™): ¥: 3416, 2918, 1694, 1599, 1501, 1433, 1312, 1249, 1153, 1103, 989, 862, 744.
ESI-HRMS: mass spectrometry: m/z calcd for C16H17NF [M+H]* 242.13395, measured 242.13329.

(Z)-N-(2-fluoro-3-phenylallyl)aniline

¢2: The crude mixture was purified by SiO; gel column chromatography with pentane/EA (from
60:1). 39 mg product was obtained by 86% isolated yield as yellow oil.

'H NMR (600 MHz, Chloroform-d) § 7.39 (d, J = 6.9 Hz, 2H), 7.23 (t, J = 7.7 Hz, 2H), 7.16 — 7.09 (m,
3H), 6.68 (t, J = 7.4 Hz, 1H), 6.60 (d, J = 7.5 Hz, 2H), 5.67 (d, J = 39.5 Hz, 1H), 3.92 (s, 1H), 3.91 (d,
J=10.3 Hz, 2H).

¥F NMR (565 MHz, Chloroform-d) § -109.53 (dt, J = 39.4 Hz, J = 9.7 Hz).

13C NMR (151 MHz, Chloroform-d) 6 157.2 (d, J = 267.7 Hz), 147.2, 133.0 (d, J = 2.8 Hz), 129.4,
128.6 (d, J = 7.0 Hz), 128.5, 127.3 (d, J = 1.8 Hz), 118.3, 113.2, 106.8 (d, J = 6.6 Hz), 45.5 (d, J = 33.8
Hz).

IR (neat, cm™): ¥: 3418, 2920, 1694, 1601, 1504, 1439, 1315, 1263, 1105, 870, 749.

ESI-HRMS: mass spectrometry: m/z calcd for CisHisNF [M+H]* 228.11830, measured 228.11794.

oy
MeO F @

(Z)-N-(2-fluoro-3-(4-methoxyphenyl)allyl)aniline

¢3: The crude mixture was purified by SiO> gel column chromatography with pentane/EA (from
40:1). 36 mg product was obtained by 70% isolated yield as brown solid.

'H NMR (600 MHz, Chloroform-d) § 7.34 (d, J = 8.7 Hz, 2H), 7.15 - 7.07 (m, 2H), 6.77 (d, J = 8.8 Hz,
2H), 6.68 (t, J = 7.4 Hz, 1H), 6.61 (d, J = 7.6 Hz, 2H), 5.62 (d, J = 39.7 Hz, 1H), 3.94 (broad s, 1H), 3.91
(d, J=10.6 Hz, 2H), 3.72 (s, 3H).

¥F NMR (565 MHz, Chloroform-d) § -112.41 (dt, J = 39.9 Hz, J = 10.5 Hz).

13C NMR (151 MHz, Chloroform-d) & 158.7 (d, J = 2.7 Hz), 155.8 (d, J = 265.1 Hz), 147.3, 129.8 (d, J
=7.2 Hz),129.3,125.7 (d, J = 2.8 Hz), 118.2, 113.9, 113.2, 106.4 (d, J = 6.8 Hz), 55.3, 45.6 (d, J = 33.4
Hz).

IR (neat, cm™): ¥: 3416, 2929, 1692, 1601, 1504, 1434, 1305, 1248, 1154, 1105, 1033, 854, 742.
ESI-HRMS: mass spectrometry: m/z calcd for C16H1sONF [M-H]* 256.11322, measured 256.11249.

£Bu F @

(Z)-N-(3-(4-(tert-butyl)phenyl)-2-fluoroallyl)aniline
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c4: The crude mixture was purified by SiO» gel column chromatography with pentane/EA (from
60:1). 43 mg product was obtained by 76% isolated yield as yellow oil.

IH NMR (600 MHz, Chloroform-d) § 7.34 (d, J = 8.4 Hz, 2H), 7.26 (d, J = 8.4 Hz, 2H), 7.13 — 7.08 (m,
2H), 6.67 (t, J = 7.3 Hz, 1H), 6.60 (d, J = 7.4 Hz, 2H), 5.65 (d, J = 39.7 Hz, 1H), 3.95 - 3.88 (m, 3H),
1.23 (s, 9H).

¥F NMR (565 MHz, Chloroform-d) § -110.50 (dt, J = 39.5 Hz, J = 10.0 Hz).

13C NMR (151 MHz, Chloroform-d)  156.7 (d, J = 266.7 Hz), 150.3 (d, J = 2.1 Hz), 147.3, 130.2 (d, J
= 2.4 Hz), 129.3, 128.3 (d, J = 7.1 Hz), 125.4, 118.3, 113.2, 106.7 (d, J = 6.7 Hz), 45.6 (d, J = 33.7 Hz),
34.6, 31.3.

IR (neat, cm™): ¥: 3420, 2960, 1694, 1602, 1506, 1437, 1364, 1264, 1105, 986, 863, 747.

ESI-HRMS: mass spectrometry: m/z calcd for CioH23NF [M+H]* 284.18090, measured 284.18045.

F
Ph @

(Z)-N-(3-([1,1'-biphenyl]-4-yl)-2-fluoroallyl)aniline

¢5: The crude mixture was purified by SiO> gel column chromatography with pentane/EA (from
60:1). 52 mg product was obtained by 86% isolated yield as brown solid.

'H NMR (600 MHz, Chloroform-d) § 7.53 — 7.45 (m, 6H), 7.35 (t, J = 7.6 Hz, 2H), 7.26 (t, J = 7.4 Hz,
1H), 7.13 (t, J = 7.9 Hz, 2H), 6.69 (t, J = 7.3 Hz, 1H), 6.63 (d, J = 8.0 Hz, 2H), 5.73 (d, J = 39.4 Hz, 1H),
4.0 (broad s, 1H), 3.95 (d, J = 9.7 Hz, 2H).

¥F NMR (565 MHz, Chloroform-d) & -109.04 (dt, J = 39.6 Hz, J = 9.6 Hz).

13C NMR (151 MHz, Chloroform-d) § 157.4 (d, J = 268.1 Hz), 147.2, 140.7,139.9 (d, J = 2.5 Hz), 132.1
(d, J = 2.4 Hz), 129.4, 129.0 (d, J = 7.2 Hz), 128.8, 127.3, 127.1, 127.0, 118.4, 113.2, 106.5 (d, J = 6.6
Hz), 45.6 (d, J = 33.7 Hz).

IR (neat, cm™): ¥: 3399, 2920, 1596, 1503, 1311, 1157, 1067, 982, 908, 867, 751, 688.

ESI-HRMS: mass spectrometry: m/z calcd for C1HigNFNa [M+Na]* 326.13155, measured 326.13123.

(Z)-N-(2-fluoro-3-(4-fluorophenyl)allyl)aniline

¢6: The crude mixture was purified by SiO> gel column chromatography with pentane/EA (from
60:1). 45 mg product was obtained by 92% isolated yield as yellow oil.

IH NMR (600 MHz, Chloroform-d) & 7.36 (dd, J = 8.4, 5.5 Hz, 2H), 7.12 (t, J = 7.6 Hz, 2H), 6.91 (t, J
= 8.5 Hz, 2H), 6.68 (t, J = 7.3 Hz, 1H), 6.60 (d, J = 7.9 Hz, 2H), 5.64 (d, J = 39.1 Hz, 1H), 3.94 (broad
s, 1H), 3.91 (d, J = 9.7 Hz, 2H).

19F NMR (565 MHz, Chloroform-d) & -110.74 (dt, J = 39.1, 9.8 Hz, 1F), -114.18 (m, 1F).

13C NMR (151 MHz, Chloroform-d) 5 161.8 (dd, J = 247.1, 3.2 Hz), 156.9 (dd, J = 267.5, 2.3 Hz), 147.1,
130.2 (t, J=7.6 Hz), 129.4, 129.1 (t, J = 3.0 Hz), 118.4, 115.4 (d, J = 21.4 Hz), 113.2, 105.7 (d, J = 6.7
Hz), 45.4 (d, J = 33.8 Hz).

IR (neat, cm™): ¥: 3418, 2920, 1695, 1601, 1504, 1436, 1378, 1228, 1157, 1106, 985, 749.
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APCI-HRMS: mass spectrometry: m/z calcd for CisH1aNF, [M+H]*" 246.10888, measured 246.10889.

F
F5C @

(Z)-N-(2-fluoro-3-(4-(trifluoromethyl)phenyl)allyl)aniline

¢7: The crude mixture was purified by SiO; gel column chromatography with pentane/EA (from
40:1). 45 mg product was obtained by 76% isolated yield as brown oil.

'H NMR (600 MHz, Chloroform-d) & 7.47 (s, 4H), 7.15 — 7.11 (m, 2H), 6.70 (t, J = 7.4 Hz, 1H), 6.61
(d, J = 7.4 Hz, 2H), 5.73 (d, J = 38.7 Hz, 1H), 3.97 (broad s, 1H), 3.95 (d, J = 8.5 Hz, 2H).

19F NMR (564 MHz, Chloroform-d) & -62.60 (s, 3F), -106.34 (dt, J = 38.8, 8.5 Hz, 1F).

13C NMR (151 MHz, Chloroform-d) § 159.1 (d, J = 271.2 Hz), 147.0, 136.5, 129.4, 128.95 (qd, J = 32.6
Hz,J = 2.5 Hz), 128.7 (d, J = 7.4 Hz), 125.4 (q, = 3.8 Hz), 124.1 (q, J = 271.8 Hz), 118.5, 113.1, 105.5
(d, J = 6.0 Hz), 45.3 (d, J = 34.1 Hz).

IR (neat, cm™): ¥: 3418, 2922, 1694, 1603, 1506, 1415, 1322, 1263, 1163, 1066, 1017, 865, 750.
EI-HRMS: mass spectrometry: m/z calcd for CisH1sNF4 [M]* 295.09786, measured 295.09788.

(Z2)-N-(2-fluoro-3-(m-tolyl)allyl)aniline

¢8: The crude mixture was purified by SiO> gel column chromatography with pentane/EA (from
60:1). 40 mg product was obtained by 83% isolated yield as brown oil.

'H NMR (600 MHz, Chloroform-d) § 7.21 (s, 2H), 7.15 — 7.09 (m, 3H), 6.96 (d, J = 7.5 Hz, 1H), 6.68
(t, J=7.3 Hz, 1H), 6.60 (d, J = 7.5 Hz, 2H), 5.64 (d, J = 39.6 Hz, 1H), 3.94 (broad s, 1H), 3.91 (d, J =
9.9 Hz, 2H), 2.25 (s, 3H).

¥F NMR (565 MHz, Chloroform-d) § -109.63 (dt, J = 39.9 Hz, J = 9.9 Hz).

13C NMR (151 MHz, Chloroform-d) § 157.0 (d, J = 267.4 Hz), 147.2,138.0, 132.9 (d, J = 2.8 Hz), 129.3,
129.3 (d, J = 6.7 Hz), 128.4, 128.0 (d, J = 2.3 Hz), 125.7 (d, J = 7.3 Hz), 118.3, 113.2, 106.9 (d, J = 6.3
Hz), 45.5 (d, J = 33.6 Hz), 21.4.

IR (neat, cm™): ¥: 3446, 2922, 1693, 1603, 1504, 1436, 1277, 1243, 1102, 984, 847, 740, 688.
APCI-HRMS: mass spectrometry: m/z calcd for CieH17NF [M+H]* 242.13395, measured 242.13414.

(Z)-N-(2-fluoro-3-(3-fluorophenyl)allyl)aniline

¢9: The crude mixture was purified by SiO> gel column chromatography with pentane/EA (from
60:1). 46 mg product was obtained by 94% isolated yield as yellow oil.
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!H NMR (600 MHz, Chloroform-d) § 7.20 — 7.08 (m, 5H), 6.84 (tdd, J = 8.5 Hz, J = 2.7 Hz, J = 1.0 Hz,
1H), 6.69 (tt, J = 7.3 Hz, J = 1.0 Hz, 1H), 6.60 (dm, J = 7.4 Hz, 2H), 5.67 (d, J = 38.6 Hz, 1H), 3.95
(broad s, 1H) 3.93 (d, J = 9.3 Hz, 2H).

¥F NMR (565 MHz, Chloroform-d) & -107.49 (dt, J = 38.8 Hz, J = 8.9 Hz, 1F), -113.29 (m, 1F).

13C NMR (151 MHz, Chloroform-d) & 162.8 (d, J = 244.6 Hz), 158.2 (d, J = 269.7 Hz), 147.0, 135.0
(dd, J=8.5,2.4 Hz), 129.8 (d, J = 8.4 Hz), 129.4, 124.3 (dd, J = 6.4, 2.8 Hz), 118.4, 115.2 (dd, J = 22.7,
8.6 Hz), 114.1 (dd, J = 23.3 Hz, J = 2.2 Hz), 113.1, 105.8 (dd, J = 6.2, 2.7 Hz), 45.4 (d, J = 33.9 Hz).
IR (neat, cm™): ¥: 3418, 2921, 2326, 1692, 1602, 1505, 1438, 1310, 1246, 1152, 963, 875, 750.
APCI-HRMS: mass spectrometry: m/z calcd for Ci1sH1sNF, [M+H]* 246.10888, measured 246.10929.

(2)-N-(2-fluoro-3-(2-fluorophenyl)allyl)aniline
¢10: The crude mixture was purified by SiO> gel column chromatography with pentane/EA (from
60:1). 30 mg product was obtained by 61% isolated yield as yellow oil.
'H NMR (600 MHz, Chloroform-d) § 7.70 (td, J = 7.7 Hz, J = 1.8 Hz, 1H), 7.16 — 7.09 (m, 3H), 7.03 (t,
J=7.7 Hz, 1H), 6.94 (m, 1H), 6.69 (t, J = 7.3 Hz, 1H), 6.62 (d, J = 7.5 Hz, 2H), 5.96 (d, J = 39.1 Hz,
1H), 3.96 (d, J = 10.4 Hz, 2H), 3.95 (broad s, 1H).
F NMR (565 MHz, Chloroform-d) & -108.03 (dtd, J = 38.6 Hz, J = 10.7 Hz, J = 4.6 Hz, 1F), -116.85
(m, 1F).
13C NMR (151 MHz, Chloroform-d) § 159.4 (d, J = 249.3 Hz), 158.5 (dd, J = 269.6, 2.2 Hz), 147.1,
130.1 (dd, J = 12.2, 2.9 Hz), 129.4, 128.7 (dd, J = 8.5 Hz, J = 1.5 Hz), 124.1 (d, J = 3.6 Hz), 120.8 (dd,
J=12.1, 2.6 Hz), 118.4, 115.2 (d, J = 22.2 Hz), 113.2, 98.6 (t, J = 6.6 Hz), 45.6 (d, J = 32.8 Hz).
IR (neat, cm™): ¥: 3418, 2921, 1695, 1602, 1503, 1452, 1313, 1253, 1152, 1112, 985, 824, 750.
ESI-HRMS: mass spectrometry: m/z calcd for CisH1aNF, [M+H]* 246.10888, measured 246.10830.

N NH
F

(Z2)-N-(2-fluoro-3-(p-tolyl)allyl)-4-methylaniline

c11: The crude mixture was purified by SiO, gel column chromatography with pentane/EA (from
60:1). 50 mg product was obtained by 98% isolated yield as brown oil.

'H NMR (600 MHz, Chloroform-d) & 7.28 (d, J = 8.0 Hz, 2H), 7.03 (d, J = 7.9 Hz, 2H), 6.92 (d, J = 8.1
Hz, 2H), 6.52 (d, J = 8.4 Hz, 2H), 5.62 (d, J = 39.7 Hz, 1H), 3.87 (d, J = 10.3 Hz, 2H), 3.84 — 3.69 (broad
s, 1H), 2.24 (s, 3H), 2.16 (s, 3H).

BF NMR (565 MHz, Chloroform-d) § -110.40 (dt, J = 39.8 Hz, J = 10.3 Hz).

13C NMR (151 MHz, Chloroform-d) & 156.8 (d, J = 266.8 Hz), 145.0, 137.0 (d, J = 2.3 Hz), 130.2 (d, J
= 2.4 Hz), 129.8, 129.2, 128.5 (d, J = 7.2 Hz), 127.5, 113.4, 106.7 (d, J = 6.7 Hz), 45.9 (d, J = 33.3 H2),
21.3,20.4.
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IR (neat, cm™): ¥: 3400, 2913, 1691, 1613, 1515, 1449, 1340, 1245, 1156, 1091, 987, 878, 808.
APCI-HRMS: mass spectrometry: m/z calcd for C17H1sNF [M+H]* 256.14960, measured 256.14968.

N NH
F

OMe

(Z)-N-(2-fluoro-3-(p-tolyl)allyl)-4-methoxyaniline
c12: The crude mixture was purified by SiO; gel column chromatography with pentane/EA (from
40:1). 49 mg product was obtained by 90% isolated yield as black solid.
'H NMR (600 MHz, Chloroform-d) § 7.29 (d, J = 8.1 Hz, 2H), 7.04 (d, J = 7.9 Hz, 2H), 6.74 — 6.68 (2"
order m, 2H), 6.60 — 6.53 (2" order m, 2H), 5.62 (d, J = 39.8 Hz, 1H), 3.85 (d, J = 10.8 Hz, 2H), 3.71
(broad s, 1H), 3.66 (s, 3H), 2.24 (s, 3H).
¥F NMR (565 MHz, Chloroform-d) § -110.40 (dt, J = 39.6 Hz, J = 10.7 Hz).
13C NMR (151 MHz, Chloroform-d) § 156.9 (d, J = 266.4 Hz), 152.7, 141.4, 137.0 (d, J = 2.6 Hz), 130.2
(d, J=2.4 Hz),129.2, 1285 (d, J = 7.0 Hz), 114.9, 114.7, 106.8 (d, J = 6.8 Hz), 55.8, 46.6 (d, J = 33.0
Hz), 21.2.
IR (neat, cm™): ¥: 3398, 2919, 1691, 1613, 1507, 1462, 1343, 1233, 1154, 1035, 873, 816, 761.
EI-HRMS: mass spectrometry: m/z calcd for C17H1sONF [M]* 271.13669, measured 271.13661.

N NH
F

OPh
(Z)-N-(2-fluoro-3-(p-tolyl)allyl)-4-phenoxyaniline

¢13: The crude mixture was purified by SiO> gel column chromatography with pentane/EA (from
40:1). 58 mg product was obtained by 87% isolated yield as yellow oil.
IH NMR (600 MHz, Chloroform-d) § 7.43 (d, J = 7.8 Hz, 2H), 7.32 (t, J = 7.7 Hz, 2H), 7.18 (d, = 7.8
Hz, 2H), 7.05 (t, J = 7.3 Hz, 1H), 6.97 (t, J = 8.8 Hz, 4H), 6.72 (d, J = 8.6 Hz, 2H), 5.77 (d, J = 39.6 Hz,
1H), 4.02 (d, J = 11.0 Hz, 2H), 4.00 (broad s, 1H), 2.38 (s, 3H).
¥F NMR (565 MHz, Chloroform-d) § -110.54 (dt, J = 39.4 Hz, J = 10.8 Hz).
13C NMR (151 MHz, Chloroform-d) & 158.9, 156.5 (d, J = 266.5 Hz), 148.4, 143.8, 137.1 (d, J = 2.3
Hz), 130.1 (d, J = 2.4 Hz), 129.5, 129.2, 128.5 (d, J = 7.0 Hz), 122.1, 121.2, 117.3, 114.3, 107.0 (d, J =
6.8 Hz), 46.1 (d, J = 33.1 Hz), 21.3.
IR (neat, cm™): ¥: 3424, 2915, 1691, 1589, 1508, 1407, 1333, 1229, 1151, 1074, 989, 869, 747.
ESI-HRMS: mass spectrometry: m/z calcd for C2H20ONFK [M+K]* 372.11605, measured 372.11599.
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Ny NH
F

o)

7/

(Z)-N-(2-fluoro-3-(p-tolyl)allyl)-4-isopropoxyaniline
c14: The crude mixture was purified by SiO; gel column chromatography with pentane/EA (from
40:1). 58 mg product was obtained by 97% isolated yield as brown oil.
IH NMR (600 MHz, Chloroform-d) & 7.29 (d, J = 8.1 Hz, 2H), 7.04 (d, J = 7.9 Hz, 2H), 6.70 (d, J = 8.9
Hz, 2H), 6.54 (d, J = 8.8 Hz, 2H), 5.63 (d, J = 39.7 Hz, 1H), 4.28 (sept, J = 6.1 Hz, 1H), 3.85 (d, J = 10.6
Hz, 2H), 3.69 (broad s, 1H), 2.24 (s, 3H), 1.20 (d, J = 6.1 Hz, 6H).
¥F NMR (565 MHz, Chloroform-d) & -110.33 (dt, J = 39.6 Hz, J = 10.7 Hz).
13C NMR (151 MHz, Chloroform-d) § 156.9 (d, J = 266.6 Hz), 150.7, 141.6, 137.0 (d, J = 2.3 Hz), 130.2
(d, J = 2.5 Hz), 129.2, 1285 (d, J = 7.0 Hz), 117.9, 114.5, 106.8 (d, J = 6.8 Hz), 71.1, 46.5 (d, J = 33.0
Hz), 22.2, 21.2.
IR (neat, cm™): ¥: 3418, 2978, 1693, 1507, 1454, 1374, 1337, 1227, 1116, 946, 860, 814.
EI-HRMS: mass spectrometry: m/z calcd for C10H22ONF [M]* 299.16799, measured 299.16793.

N NH
F

t-Bu

(Z2)-4-(tert-butyl)-N-(2-fluoro-3-(p-tolyl)allyl)aniline
¢15: The crude mixture was purified by SiO> gel column chromatography with pentane/EA (from
60:1). 58 mg product was obtained by 98% isolated yield as yellow oil.
IH NMR (600 MHz, Chloroform-d) & 7.29 (d, J = 8.0 Hz, 2H), 7.14 (d, J = 8.6 Hz, 2H), 7.04 (d, J = 7.9
Hz, 2H), 6.56 (d, J = 8.6 Hz, 2H), 5.65 (d, J = 39.7 Hz, 1H), 3.88 (d, J = 10.3 Hz, 2H), 3.83 (broad s,
1H), 2.24 (s, 3H), 1.20 (s, 9H).
¥F NMR (565 MHz, Chloroform-d) § -110.30 (dt, J = 39.9 Hz, J = 10.1 Hz).
13C NMR (151 MHz, Chloroform-d) § 156.9 (d, J = 266.4 Hz), 144.9, 141.0, 137.0 (d, J = 2.3 Hz), 130.2
(d, J = 2.5 Hz), 129.2, 128.5 (d, J = 6.9 Hz), 126.1, 112.9, 106.6 (d, J = 6.7 Hz), 45.8 (d, J = 33.4 Hz),
33.9,31.6,21.3.
IR (neat, cm™): ¥: 3383, 2956, 1695, 1614, 1516, 1455, 1360, 1300, 1191, 1158, 1079, 992, 816.
ESI-HRMS: mass spectrometry: m/z calcd for CaoH24NFNa [M+Na]* 320.17850, measured 320.17773.

N NH
F

F
(Z)-4-fluoro-N-(2-fluoro-3-(p-tolyl)allyl)aniline

¢16: The crude mixture was purified by SiO; gel column chromatography with pentane/EA (from
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60:1). 43 mg product was obtained by 83% isolated yield as brown solid.

'H NMR (600 MHz, Chloroform-d) & 7.28 (d, J = 8.0 Hz, 2H), 7.05 (d, J = 7.9 Hz, 2H), 6.85 — 6.79 (m,
2H), 6.56 — 6.50 (m, 2H), 5.62 (d, J = 39.6 Hz, 1H), 3.86 (d, J = 10.7 Hz, 2H), 3.82 (broad s, 1H), 2.25
(s, 3H).

19F NMR (564 MHz, Chloroform-d) & -110.72 (dt, J = 39.7, 10.7 Hz, 1F), -127.06 (m, 1F).

13C NMR (151 MHz, Chloroform-d) & 156.4 (d, J = 266.5 Hz), 156.3 (d, J = 236.0 Hz), 143.5(d, J=1.9
Hz), 137.2 (d, J = 2.3 Hz), 130.0 (d, J = 2.5 Hz), 129.2, 128.5 (d, J = 7.2 Hz), 115.8 (d, J = 22.3 Hz),
114.2 (d, J = 7.4 Hz), 107.0 (d, J = 6.7 Hz), 46.2 (d, J = 32.9 Hz), 21.2.

IR (neat, cm™): ¥: 3391, 2920, 1691, 1610, 1510, 1343, 1221, 1155, 1111, 989, 874, 785.

EI-HRMS: mass spectrometry: m/z calcd for CisHisNF2 [M]* 259.11671, measured 59.11663.

Ny NH
F

Cl

(Z)-4-chloro-N-(2-fluoro-3-(p-tolyl)allyl)aniline
¢17: The crude mixture was purified by SiO> gel column chromatography with pentane/EA (from
60:1). 27 mg product was obtained by 49% isolated yield as brown solid.
'H NMR (600 MHz, Chloroform-d) § 7.28 (d, J = 7.9 Hz, 2H), 7.11 - 7.02 (m, 4H), 6.52 (d, J = 8.8 Hz,
2H), 5.61 (d, J = 39.5 Hz, 1H), 3.98 (broad s, 1H), 3.88 (d, J = 10.5 Hz, 2H), 2.25 (s, 3H).
¥F NMR (565 MHz, Chloroform-d) & -110.84 (dt, J = 39.8 Hz, J = 10.4 Hz).
13C NMR (151 MHz, Chloroform-d) & 156.0 (d, J = 266.5 Hz), 145.8, 137.2 (d, J = 2.3 Hz), 129.9 (d, J
=2.5Hz), 129.2, 129.1, 128.5 (d, J = 7.0 Hz), 122.9, 114.3, 107.1 (d, J = 6.8 Hz), 45.6 (d, J = 33.4 Hz),
21.2.
IR (neat, cm™): ¥: 3390, 2917, 1691, 1599, 1495, 1340, 1239, 1156, 1083, 993, 874, 814, 711.
EI-HRMS: mass spectrometry: m/z calcd for C16H1isNCIF [M]* 275.08716, measured 275.08730.

o7

(Z)-N-(2-fluoro-3-(p-tolyl)allyl)-3-methylaniline

¢18: The crude mixture was purified by SiO> gel column chromatography with pentane/EA (from
60:1). 48 mg product was obtained by 94% isolated yield as brown solid.

'H NMR (600 MHz, Chloroform-d) § 7.29 (d, J = 7.9 Hz, 2H), 7.04 (d, J = 7.9 Hz, 2H), 7.00 (t, J = 8.0
Hz, 1H), 6.50 (d, J = 7.5 Hz, 1H), 6.41 (d, J = 6.5 Hz, 2H), 5.63 (d, J = 39.8 Hz, 1H), 3.88 (d, J = 10.1
Hz, 2H), 3.86 (broad s, 1H), 2.24 (s, 3H), 2.20 (s, 3H).

BF NMR (565 MHz, Chloroform-d) § -110.39 (dt, J = 39.5 Hz, J = 10.1 Hz).

13C NMR (151 MHz, Chloroform-d) & 156.8 (d, J = 266.8 Hz), 147.3, 139.2, 137.0 (d, J = 2.3 Hz), 130.2
(d, = 2.5 Hz), 129.22, 129.18, 128.5 (d, J = 7.0 Hz), 119.2, 114.0, 110.3, 106.7 (d, J = 6.7 Hz), 45.6 (d,
J=335Hz),21.7,21.3.

IR (neat, cm™): ¥: 3415, 2919, 1694, 1603, 1510, 1443, 1325, 1269, 1178, 1104, 988, 857, 769.
ESI-HRMS: mass spectrometry: m/z calcd for C17H1sNFNa [M+Na]* 278.13155, measured 278.13071.
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X NH
F
(2)-3-fluoro-N-(2-fluoro-3-(p-tolyl)allyl)aniline

¢19: The crude mixture was purified by SiO; gel column chromatography with pentane/EA (from
60:1). 48 mg product was obtained by 93% isolated yield as yellow oil.

IH NMR (600 MHz, Chloroform-d) & 7.29 (d, J = 7.9 Hz, 2H), 7.07 — 6.99 (m, 3H), 6.37 — 6.32 (m, 2H),
6.28 (d, J = 11.4 Hz, 1H), 5.62 (d, J = 39.5 Hz, 1H), 4.04 (very broad t, J = 5.5 Hz, 1H), 3.88 (dd, J =
10.7, 5.3 Hz, 2H), 2.25 (s, 3H).

19F NMR (565 MHz, Chloroform-d) & -110.84 (dt, J = 39.4 Hz, J = 10.8 Hz, 1F), -112.57 (m, 1F).

13C NMR (151 MHz, Chloroform-d) & 164.1 (d, J = 243.3 Hz), 155.9 (d, J = 266.5 Hz), 149.0 (d, J =
10.5 Hz), 137.2 (d, J = 2.4 Hz), 130.4 (d, J = 10.2 Hz), 129.9 (d, J = 2.7 Hz), 129.2, 1285 (d, J = 7.1
Hz), 109.0 (d, J = 2.4 Hz), 107.1 (d, J = 6.8 Hz), 104.7 (d, J = 21.7 Hz), 100.0 (d, J = 25.5 Hz), 45.4 (d,
J=33.4Hz),21.2.

IR (neat, cm™): ¥: 3429, 2926, 1694, 1592, 1506, 1438, 1336, 1285, 1144, 1102, 967, 863, 757.
EI-HRMS: mass spectrometry: m/z calcd for CisHisNF2 [M]* 259.11671, measured 259.11645.

N NH
jo
CF3

(Z)-N-(2-fluoro-3-(p-tolyl)allyl)-3-
(trifluoromethyl)aniline

¢20: The crude mixture was purified by SiO> gel column chromatography with pentane/EA (from
40:1). 55 mg product was obtained by 89% isolated yield as yellow oil.
'H NMR (600 MHz, Chloroform-d) § 7.29 (d, J = 7.9 Hz, 2H), 7.19 (t, J = 8.0 Hz, 1H), 7.05 (d, J = 7.8
Hz, 2H), 6.90 (d, J = 7.7 Hz, 1H), 6.79 (s, 1H), 6.72 (d, J = 8.3 Hz, 1H), 5.63 (d, J = 39.3 Hz, 1H), 4.11
(broad t, J =5.2 Hz, 1H), 3.92 (dd, J = 11.1, 6.0 Hz, 2H), 2.24 (s, 3H).
F NMR (564 MHz, Chloroform-d) & -62.87 (s, 3F), -111.06 (dt, J = 39.4 Hz, J = 11.0 Hz, 1F).
13C NMR (151 MHz, Chloroform-d) & 155.7 (d, J = 266.4 Hz), 147.4, 137.3 (d, J = 2.5 Hz), 131.7 (q, J
= 31.8 Hz), 129.8 (d, J = 2.8 Hz), 129.8, 129.2, 128.5 (d, J = 6.9 Hz), 124.3 (q, J = 272.4 Hz), 116.0,
114.7 (9, J = 3.8 Hz), 109.5 (q, J = 4.1 Hz), 107.4 (d, J = 6.7 Hz), 45.3 (d, J = 33.2 Hz), 21.2.
IR (neat, cm™): ¥: 3425, 2924, 1694, 1614, 1513, 1444, 1335, 1256, 1160, 1068, 993, 861, 696.
EI-HRMS: mass spectrometry: m/z calcd for Ci7HisNF4 [M]* 309.11351, measured 309.11331.

(Z)-N-(2-fluoro-3-(p-tolyl)allyl)naphthalen-2-amine
¢21: The crude mixture was purified by SiO; gel column chromatography with pentane/EA (from
40:1). 47 mg product was obtained by 81% isolated yield as black solid.
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'H NMR (600 MHz, Chloroform-d) & 7.59 (d, J = 8.2 Hz, 1H), 7.57 (d, J = 8.8 Hz, 1H), 7.53 (d, J = 8.3
Hz, 1H), 7.32 - 7.24 (m, 3H), 7.14 (d, J = 6.6 Hz, 1H), 7.03 (d, J = 7.9 Hz, 2H), 6.84 (dd, J = 8.8 Hz, J
= 2.4 Hz, 1H), 6.80 (d, J = 2.3 Hz, 1H), 5.67 (d, J = 39.6 Hz, 1H), 4.07 (broad s, 1H), 3.99 (d, J = 10.3
Hz, 2H), 2.23 (s, 3H).

¥F NMR (565 MHz, Chloroform-d) § -110.43 (dt, J = 39.9 Hz, J = 10.8 Hz).

13C NMR (151 MHz, Chloroform-d) § 156.3 (d, J = 266.5 Hz), 144.9, 137.1 (d, J = 2.3 Hz), 135.0, 130.1
(d, J=2.6 Hz), 129.2, 129.1, 128.5 (d, J = 7.1 Hz), 127.9, 127.7, 126.5, 126.1, 122.4, 117.7, 107.0 (d, J
= 6.7 Hz), 105.4, 45.6 (d, J = 33.4 Hz), 21.3.

IR (neat, cm™): ¥: 3400, 2916, 1685, 1625, 1503, 1428, 1306, 1220, 1148, 953, 806, 705.

ESI-HRMS: mass spectrometry: m/z calcd for C2oH1sNF [M+H]* 292.14960, measured 292.14928.

(Z)-N-(2-fluoro-3-(p-tolyl)allyl)-2-methylaniline

¢22: The crude mixture was purified by SiO> gel column chromatography with pentane/EA (from
60:1). 48 mg product was obtained by 94% isolated yield as yellow oil.

IH NMR (600 MHz, Chloroform-d) § 7.43 (d, J = 8.0 Hz, 2H), 7.18 (d+m, J = 8.1 Hz, 3H), 7.14 (d, J =
7.3 Hz, 1H), 6.76 (t, J = 7. 4 Hz, 1H), 6.73 (d, J = 8.0 Hz, 1H), 5.78 (d, J = 39.6 Hz, 1H), 4.09 (d, J =
10.4 Hz, 2H), 3.94 (broad s, 1H), 2.38 (s, 3H), 2.25 (s, 3H).

¥F NMR (565 MHz, Chloroform-d) § -110.49 (dt, J = 39.9 Hz, J = 10.2 Hz).

13C NMR (151 MHz, Chloroform-d) § 156.6 (d, J = 266.3 Hz), 145.2, 137.1 (d, J = 2.4 Hz), 130.3, 130.1
(d, J=2.5Hz), 129.2, 128.5 (d, J = 6.9 Hz), 127.2, 122.3, 117.9, 110.3, 106.8 (d, J = 6.7 Hz), 45.6 (d, J
=33.3 Hz), 21.3,17.5.

IR (neat, cm™): ¥: 3440, 2919, 1694, 1604, 1510, 1448, 1312, 1262, 1125, 1051, 983, 860, 746.
ESI-HRMS: mass spectrometry: m/z calcd for C17H1sNF [M+H]* 256.14960, measured 256.14956.

(Z)-2-fluoro-N-(2-fluoro-3-(p-tolyl)allyl)aniline

¢23: The crude mixture was purified by SiO> gel column chromatography with pentane/EA (from
60:1). 42 mg product was obtained by 81% isolated yield as yellow oil.

'H NMR (600 MHz, Chloroform-d) § 7.29 (d, J = 7.9 Hz, 2H), 7.05 (d, J = 7.8 Hz, 2H), 6.95 — 6.88 (m,
2H), 6.69 (t, J = 8.3 Hz, 1H), 6.62 — 6.56 (m, 1H), 5.64 (d, J = 39.5 Hz, 1H), 4.22 (broad s, 1H), 3.94 (d,
J =10.2 Hz, 2H), 2.25 (s, 3H).

BF NMR (564 MHz, Chloroform-d) § -110.76 (dt, J = 39.4 Hz, J = 10.3 Hz, 1F), -136.27 (m, 1F).

13C NMR (151 MHz, Chloroform-d) § 156.1 (d, J = 266.4 Hz), 151.7 (d, J = 238.6 Hz), 137.2 (d, J = 2.4
Hz), 135.7 (d, J = 11.5 Hz), 130.0 (d, J = 2.8 Hz), 129.2, 128.5 (d, J = 7.2 Hz), 124.6 (d, J = 3.6 H2),
117.6 (d, J = 7.1 Hz), 114.6 (d, J = 18.6 Hz), 112.6 (d, J = 3.0 Hz), 106.9 (d, J = 6.7 Hz), 45.1 (d, J =
34.0 Hz), 21.2.

IR (neat, cm™): ¥: 3434, 2921, 1694, 1620, 1515, 1450, 1336, 1256, 1189, 1112, 1036, 860, 740.
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EI-HRMS: mass spectrometry: m/z calcd for CigH1sNF, [M]* 259.11671, measured 259.11664.
N NH
Q.

(Z)-N-(2-fluoro-3-(p-tolyl)allyl)-3,5-dimethylaniline

c24: The crude mixture was purified by SiO; gel column chromatography with pentane/EA (from
60:1). 50 mg product was obtained by 93% isolated yield as yellow oil.

IH NMR (600 MHz, Chloroform-d) § 7.29 (d, J = 7.9 Hz, 2H), 7.04 (d, J = 7.9 Hz, 2H), 6.34 (s, 1H),
6.24 (s, 2H), 5.64 (d, J = 39.8 Hz, 1H), 3.88 (d, J = 9.9 Hz, 2H), 3.81 (broad s, 1H), 2.25 (s, 3H), 2.16 (s,
6H).

¥F NMR (565 MHz, Chloroform-d) & -110.30 (dt, J = 40.0 Hz, J = 9.9 Hz).

13C NMR (151 MHz, Chloroform-d) § 156.9 (d, J = 266.8 Hz), 147.4, 139.0, 137.0 (d, J = 2.3 Hz), 130.2
(d, J = 2.7 Hz), 129.2, 128.5 (d, J = 6.9 Hz), 120.3, 111.1, 106.5 (d, J = 6.9 Hz), 45.6 (d, J = 33.8 Hz),
21.5,21.2.

IR (neat, cm™): ¥: 3412, 2918, 1694, 1601, 1512, 1474, 1334, 1189, 1034, 858, 820, 689.

ESI-HRMS: mass spectrometry: m/z calcd for C1sHoNFK [M+K]* 308.12114, measured 308.12103.

A NH
MeO OM
(2)-N-(2-fluoro-3-(p-tolyl)allyl)-3,5-dimethoxyaniline

e

¢25: The crude mixture was purified by SiO> gel column chromatography with pentane/EA (from
40:1). 45 mg product was obtained by 75% isolated yield as yellow oil.

'H NMR (600 MHz, Chloroform-d) § 7.41 (d, J = 7.8 Hz, 2H), 7.16 (d, J = 7.9 Hz, 2H), 5.96 (s, 1H),
5.91 (s, 2H), 5.75 (d, J = 39.5 Hz, 1H), 4.08 (broad s, 1H), 3.99 (d, J = 10.6 Hz, 2H), 3.78 (s, 6H), 2.37
(s, 3H).

¥F NMR (565 MHz, Chloroform-d) § -110.53 (dt, J = 39.8 Hz, J = 10.4 Hz).

13C NMR (151 MHz, Chloroform-d) § 161.8, 156.4 (d, J = 266.5 Hz), 149.2, 137.1 (d, J = 2.4 Hz), 130.1
(d,J=2.6Hz),129.2,128.5 (d, J = 7.1 Hz), 106.9 (d, J = 6.8 Hz), 92.1, 90.5, 55.2, 45.5 (d, J = 33.3 Hz),
21.2.

IR (neat, cm™): ¥: 3410, 2933, 1693, 1598, 1514, 1456, 1338, 1201, 1149, 1065, 861, 808, 681.
ESI-HRMS: mass spectrometry: m/z calcd for CigH00,NFNa [M+Na]* 324.13703, measured

324.13641.
Y~ "NH
F

(Z)-N-(2-fluoro-3-(p-tolyl)allyl)-3,4,5-trimethylaniline
€26: The crude mixture was purified by SiO; gel column chromatography with pentane/EA (from
60:1). 56 mg product was obtained by 99% isolated yield as yellow oil.
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'H NMR (600 MHz, Chloroform-d) & 7.29 (d, J = 7.8 Hz, 2H), 7.03 (d, J = 7.8 Hz, 2H), 6.30 (s, 2H),
5.63 (d, J=39.8 Hz, 1H), 3.85 (d, J = 9.8 Hz, 2H), 3.67 (broad s, 1H), 2.24 (s, 3H), 2.13 (s, 6H), 1.98 (s,
3H).

¥F NMR (565 MHz, Chloroform-d) § -110.17 (dt, J = 39.9 Hz, J = 9.6 Hz).

13C NMR (151 MHz, Chloroform-d) § 157.2 (d, J = 266.5 Hz), 144.8, 137.4, 136.9 (d, J = 2.3 Hz), 130.3
(d, J =24 Hz), 129.2, 1285 (d, J = 7.0 Hz), 124.9, 112.8, 106.4 (d, J = 6.6 Hz), 45.9 (d, J = 33.7 Hz),
21.3,20.9, 14.5.

IR (neat, cm™): ¥: 3408, 2918, 1907, 1694, 1609, 1500, 1443, 1328, 1216, 1136, 991, 837, 702.
ESI-HRMS: mass spectrometry: m/z calcd for C19H2sNF [M+H]* 284.18090, measured 284.18088.

N NH
F

0]
-0
(Z)-N-(2-fluoro-3-(p-tolyl)allyl)benzo[d][1,3]dioxol-5-amine

¢27: The crude mixture was purified by SiO> gel column chromatography with pentane/EA (from
40:1). 47 mg product was obtained by 82% isolated yield as brown oil.

'H NMR (600 MHz, Chloroform-d) § 7.30 (d, J = 7.9 Hz, 2H), 7.05 (d, J = 7.9 Hz, 2H), 6.59 (d, J = 8.3
Hz, 1H), 6.24 (d, J = 2.3 Hz, 1H), 6.05 (dd, J = 8.3, 2.3 Hz, 1H), 5.79 (s, 2H), 5.63 (d, J = 39.6 Hz, 1H),
3.85(d, J=10.9 Hz, 2H), 3.75 (broad s, 1H), 2.26 (s, 3H).

¥F NMR (565 MHz, Chloroform-d) § -110.59 (dt, J = 39.7 Hz, J = 11.0 Hz).

13C NMR (151 MHz, Chloroform-d) & 156.5 (d, J = 266.5 Hz), 148.4, 142.8, 140.3, 137.1 (d, J = 2.2
Hz), 130.1 (d, J = 2.3 Hz), 129.2, 128.5 (d, J = 7.1 Hz), 108.6, 107.0 (d, J = 6.8 Hz), 105.1, 100.7, 96.5,
46.6 (d, J =33.1 Hz), 21.2.

IR (neat, cm™): ¥: 3417, 2884, 1693, 1624, 1493, 1292, 1202, 1106, 1037, 934, 809, 730.

ESI-HRMS: mass spectrometry: m/z calcd for C17H17NF [M+H]* 286.12378, measured 286.12306.

(2)-N-(2-fluoro-3-(p-tolyl)allyl)dibenzo[b,d]furan-3-
amine

¢28: The crude mixture was purified by SiO; gel column chromatography with pentane/EA (from
40:1). 63 mg product was obtained by 95% isolated yield as yellow solid.

'H NMR (600 MHz, Chloroform-d) & 7.69 (d, J = 7.5 Hz, 1H), 7.61 (d, J = 8.3 Hz, 1H), 7.38 (d, J = 8.0
Hz, 1H), 7.29 (d, J = 8.0 Hz, 2H), 7.22 (t, J = 7.7 Hz, 1H), 7.17 (t, J = 7.4 Hz, 1H), 7.03 (d, J = 8.0 Hz,
2H), 6.74 (d, J = 2.0 Hz, 1H), 6.59 (dd, J = 8.4, 2.1 Hz, 1H), 5.66 (d, J = 39.5 Hz, 1H), 4.19 (broad s,
1H), 3.96 (d, J = 10.7 Hz, 2H), 2.23 (s, 3H).

¥F NMR (565 MHz, Chloroform-d) § -110.67 (dt, J = 39.5 Hz, J = 10.8 Hz).
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13C NMR (151 MHz, Chloroform-d) § 158.2, 156.1 (d, J = 266.5 Hz), 155.9, 147.7, 137.2 (d, J = 2.4
Hz), 130.0 (d, J = 2.6 Hz), 129.2, 128.5 (d, J = 7.1 Hz), 125.1, 124.9, 122.6, 121.2, 119.3, 115.3, 111.2,
110.2,107.2 (d, J = 6.7 Hz), 95.1, 45.8 (d, J = 33.2 Hz), 21.3.

IR (neat, cm™): ¥: 3417, 2917, 1693, 1636, 1499, 1424, 1339, 1257, 1159, 1011, 872, 747.

EI-HRMS: mass spectrometry: m/z calcd for C22Hi1sONF [M]* 331.13669, measured 331.13666.

F
? From DL- Menthol
v~ Y070
/-\

(1R,2S,5R)-2-isopropyl-5-methylcyclohexyl 4-(((2)-2-
fluoro-3-(p-tolyl)allyl)Jamino)benzoate

¢€29: The crude mixture was purified by SiO> gel column chromatography with pentane/EA (from
20:1). 55 mg product was obtained by 65% isolated yield as yellow solid.
'H NMR (600 MHz, Chloroform-d) & 7.81 (d, J = 8.3 Hz, 2H), 7.27 (d, J = 7.8 Hz, 2H), 7.03 (d, J = 7.8
Hz, 2H), 6.55 (d, J = 8.4 Hz, 2H), 5.60 (d, J = 39.4 Hz, 1H), 4.79 (td, J = 10.9 Hz, J = 4.3 Hz, 1H), 4.43
(broad s, 1H), 3.93 (d, J =10.1 Hz, 2H), 2.23 (s, 3H), 2.02 (broad d, J = 12.0 Hz, 1H), 1.88 (m, 1H), 1.62
(broad d, J = 11.4 Hz, 2H), 1.50 — 1.38 (m, 2H), 1.09 — 0.93 (m, 2H), 0.82 (dd+m, J = 6.7 Hz, J = 3.0
Hz, 7H), 0.70 (d, J = 7.0 Hz, 3H).
¥F NMR (565 MHz, Chloroform-d) § -110.89 (dt, J = 39.7 Hz, J = 10.2 Hz).
13C NMR (151 MHz, Chloroform-d) 3 166.2, 155.6 (d, J = 266.8 Hz), 150.9, 137.3 (d, J = 2.3 Hz), 131.5,
129.9 (d, J = 2.5 Hz), 129.2, 128.5 (d, J = 7.1 Hz), 120.1, 111.9, 107.2 (d, J = 6.7 Hz), 74.1, 47.4, 44.9
(d, J=33.9Hz),41.2,34.4,315, 26.5, 23.8, 22.1, 21.3, 20.8, 16.6.
IR (neat, cm™): ¥: 3363, 2952, 1672, 1599, 1527, 1338, 1267, 1172, 1112, 965, 903, 838, 727.
ESI-HRMS: mass spectrometry: m/z calcd for Co7H3:sO,NFNa [M+Na]* 446.24658, measured

446.24504.
Xy~ ONH
F

@)

(Z2)-4-chloro-N-(2-fluoro-3-(p-tolyl)allyl)-3-((3-
fluorobenzyl)oxy)aniline

¢30: The crude mixture was purified by SiO; gel column chromatography with pentane/EA (from
20:1). 21 mg product was obtained by 26% isolated yield as brown oil.

'H NMR (600 MHz, Chloroform-d) § 7.28 (d, J = 8.0 Hz, 2H), 7.24 (m, 1H), 7.13 — 7.08 (m, 2H), 7.05
(d, J=7.9 Hz, 2H), 6.91 (td, J = 8.6 Hz, J = 2.5 Hz, 1H), 6.73 (d, J = 8.8 Hz, 1H), 6.66 (d, J = 2.9 Hz,
1H), 6.41 (dd, J = 8.9, 2.8 Hz, 1H), 5.61 (d, J = 39.5 Hz, 1H), 4.94 (s, 2H), 3.84 (d, J = 10.9 Hz, 2H),
3.78 (broad s, 1H), 2.25 (s, 3H).
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¥F NMR (565 MHz, Chloroform-d) & -110.75 (dt, J = 39.3, 10.9 Hz, 1F), -112.91 (m, 1F).

13C NMR (151 MHz, Chloroform-d) & 163.0 (d, J = 245.9 Hz), 156.1 (d, J = 266.7 Hz), 146.7, 142.7,
139.7 (d, J= 7.3 Hz), 137.2 (d, J = 2.3 Hz), 130.0 (d, J = 8.4 Hz), 130.0 (d, J = 2.5 Hz), 129.2, 128.5 (d,
J=7.0Hz), 124.8,122.7 (d, J = 2.9 Hz), 117.0, 115.3, 114.7 (d, J = 21.2 Hz), 114.2 (d, J = 22.2 Hz),
112.3,107.1(d, J=6.8 Hz), 71.5 (d, J = 1.9 Hz), 46.0 (d, J = 33.1 Hz), 21.2.

IR (neat, cm™): ¥: 3419, 2922, 2329, 1693, 1592, 1503, 1225, 1140, 1056, 907, 860, 783.

ESI-HRMS: mass spectrometry: m/z calcd for CasH2ONCIF.Na [M+Na]* 422.10937, measured
422.10796.

(2)-1,3-diethyl-3-(4-((2-fluoro-3-(p-tolyl)allyl)Jamino)phenyl)piperidine-2,6-dione
¢31: The crude mixture was purified by SiO> gel column chromatography with pentane/EA (from
5:1). 81 mg product was obtained by 99% isolated yield as brown oil.[*]
'H NMR (600 MHz, Chloroform-d) & 7.29 (d, J = 8.2 Hz, 2H), 7.04 (d, J = 7.9 Hz, 2H), 6.93 (d, J = 8.7
Hz, 2H), 6.55 (d, J = 8.7 Hz, 2H), 5.62 (d, J = 39.5 Hz, 1H), 4.03 (broad s, 1H), 3.88 (d, J = 10.4 Hz,
2H), 3.85 — 3.72 (m, 2H), 2.52 (dm, J = 17.8 Hz, 1H), 2.44 — 2.35 (m, 1H), 2.24 (s, 3H), 2.14 (dm, J =
14.0 Hz, 1H), 2.02 (td, J = 13.7 Hz, J = 4.7 Hz, 1H), 1.96 — 1.88 (m, 1H), 1.80 — 1.72 (m, 1H), 1.05 (t, J
=7.0 Hz, 3H), 0.75 (t, J = 7.4 Hz, 3H).
¥F NMR (565 MHz, Chloroform-d) § -110.56 (dt, J = 39.4, 10.6 Hz).
13C NMR (151 MHz, Chloroform-d) & 175.4, 172.2, 156.3 (d, J = 266.5 Hz), 146.4, 137.1 (d, J = 2.3
Hz), 130.0 (d, J = 2.4 Hz), 129.2, 128.7, 128.5 (d, J = 6.9 Hz), 127.1, 113.3, 106.9 (d, J = 6.6 Hz), 50.5,
45.4 (d, J =33.3 Hz), 35.2, 33.8, 30.0, 25.9, 21.3,13.3, 9.1.
IR (neat, cm™): ¥: 3396, 2972, 1910, 1666, 1529, 1455, 1355, 1214, 1122, 1045, 908, 861, 730.
ESI-HRMS: mass spectrometry: m/z calcd for CasH2902NoFNa [M+Na]* 431.21053, measured

431.20950.
N NH
F

0]

From DL-Isoborneol

(0]
(1S,25,4S)-1,7,7-trimethylbicyclo[2.2.1]heptan-2-y| 4-(((Z)-2-fluoro-3-(p-tolyl)allyl)amino)benzoate

¢32: The crude mixture was purified by SiO» gel column chromatography with pentane/EA (from 10:1).
70 mg product was obtained by 83% isolated yield as yellow solid.
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!H NMR (600 MHz, Chloroform-d) & 7.83 (d, J = 8.3 Hz, 2H), 7.28 (d, J = 7.8 Hz, 2H), 7.04 (d, J = 7.8
Hz, 2H), 6.57 (d, J = 8.3 Hz, 2H), 5.61 (d, J = 39.4 Hz, 1H), 4.99 (d, J = 9.9 Hz, 1H), 4.42 (broad t, J =
5.3 Hz, 1H), 3.95 (dd, J = 10.4, 5.8 Hz, 2H), 2.41 — 2.32 (m, 1H), 2.24 (s, 3H), 2.08 — 2.00 (m, 1H), 1.75
—1.66 (m, 1H), 1.63 (t, J = 4.6 Hz, 1H), 1.36 — 1.25 (m, 1H), 1.24 — 1.18 (m, 1H), 1.01 (dd, J = 13.8, 3.4
Hz, 1H), 0.87 (s, 3H), 0.81 (d, J = 5.4 Hz, 6H).

¥F NMR (565 MHz, Chloroform-d) & -110.96 (dt, J = 39.4, 10.3 Hz).

13C NMR (151 MHz, Chloroform-d) 5 166.9, 155.6 (d, J = 266.8 Hz), 150.9, 137.3 (d, J = 2.1 Hz), 131.5,
129.8 (d, J = 2.5 Hz), 129.2, 128.5 (d, J = 7.1 Hz), 120.2, 112.0, 107.3 (d, J = 6.6 Hz), 79.7, 49.1, 47.8,
45.1,44.9 (d, J =33.7 Hz), 37.0, 28.1, 27.5, 21.3, 19.8, 19.0, 13.6.

IR (neat, cm™): ¥: 3360, 2953, 1907, 1671, 1530, 1450, 1341, 1285, 1230, 1170, 1114, 984, 770.
ESI-HRMS: mass spectrometry: m/z calcd for Cy7H32O,NFNa [M+Na]® 444.23093, measured
444.22995.

O__
methyl (Z2)-4-((2-fluoro-3-(p-tolyl)allyl)Jamino)-2-methoxybenzoate

¢33: The crude mixture was purified by SiO» gel column chromatography with pentane/EA (from 10:1).
58 mg product was obtained by 88% isolated yield as yellow oil.

!H NMR (600 MHz, Chloroform-d) & 7.29 (d, J = 8.0 Hz, 2H), 7.08 (d, J = 3.0 Hz, 1H), 7.05 (d, J = 7.9
Hz, 2H), 6.79 (d, J = 8.9 Hz, 1H), 6.74 (dd, J = 8.9, 3.0 Hz, 1H), 5.63 (d, J = 39.6 Hz, 1H), 3.89 (d, J =
11.1 Hz, 2H), 3.80 (s, 3H), 3.75 (s, 3H), 2.25 (s, 3H).

¥F NMR (565 MHz, Chloroform-d) & -110.71 (dt, J = 39.4 Hz, J = 11.0 Hz).

13C NMR (151 MHz, Chloroform-d) 6 166.8, 156.4 (d, J = 266.5 Hz), 152.2, 140.8, 137.1 (d, J = 2.3
Hz), 130.0 (d, J = 2.6 Hz), 129.2, 128.5 (d, J = 7.2 Hz), 120.8, 118.4, 116.4, 114.3, 107.1 (d, J = 6.9
Hz), 56.9, 52.1, 46.2 (d, J = 32.8 Hz), 21.2.

IR (neat, cm™): ¥: 3373, 2925, 1799, 1687, 1617, 1500, 1436, 1298, 1225, 1180, 1088, 1021, 877, 733.
ESI-HRMS: mass spectrometry: m/z calcd for CigH0O3sNFNa [M+Na]* 352.13194, measured
352.13203.

6. General procedure for d

EF Pd(dba)y, 5 mol%
XPhos, 12.5 mol%

NH, K3POy, 2 equiv. A NH N N ~
+ - F +
p-xylene, 2 mL, 110 °C F @ F
d1

a1 (3.0 equiv.) b1 12h

c1
Under N, atmosphere, XPhos (11.9 mg, 0.025 mmol) and Pd(dba), (5.7 mg, 0.01 mmol), gem-
difluorocyclopropanes al (0.6 mmol), aniline b1 (0.2 mmol) , K3POs (2.0 equiv., 84.8 mg) were

dissolved in 2 mL p-xylene, then the mixture was stirred at 110 °C for about 12 h to the starting
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material was consumed (monitored by TLC), the mixture was filtered through celite and the filtrate
was concentrated to dryness. A portion of the residue was analyzed with 'H NMR to determine
selectivity and recovered. The crude was purified by column chromatography to give the products
d.

7. Product characterization of d

N,N-bis((Z)-2-fluoro-3-(p-tolyl)allyl)aniline

d1: The crude mixture was purified by SiO> gel column chromatography with pentane/EA (from
100:1). 70 mg product was obtained by 90% isolated yield as yellow oil.

'H NMR (600 MHz, Chloroform-d) & 7.28 (d, J = 8.0 Hz, 4H), 7.16 (broad t, J = 7.7 Hz, 2H), 7.03 (d, J
= 7.9 Hz, 4H), 6.81 (d, J = 8.2 Hz, 2H), 6.71 (t, J = 7.3 Hz, 1H), 5.55 (d, J = 39.7 Hz, 2H), 4.12 (d, J =
7.8 Hz, 4H), 2.24 (s, 6H).

¥F NMR (565 MHz, Chloroform-d) & -110.48 (dt, J = 39.8 Hz, J = 7.9 Hz).

13C NMR (151 MHz, Chloroform-d) 6 155.4 (d, J = 269.2 Hz), 148.0, 137.2 (d, J = 2.2 Hz), 130.0 (d, J
= 2.3 Hz), 129.4, 129.2, 128.6 (d, J = 7.1 Hz), 118.2, 113.2, 107.1 (d, J = 6.2 Hz), 51.5 (d, J = 34.2 Hz),
21.3.

IR (neat, cm™): ¥: 3409, 2920, 1909, 1691, 1589, 1504, 1378, 1218, 1129, 951, 906, 733.

ESI-HRMS: mass spectrometry: m/z calcd for CasHasNFaNa [M+Na]* 412.18473, measured 412.18445.

N,N-bis((Z)-2-fluoro-3-phenylallyl)aniline

d2: The crude mixture was purified by SiO> gel column chromatography with pentane/EA (from
100:1). 68 mg product was obtained by 94% isolated yield as brown solid.

'H NMR (600 MHz, Chloroform-d) § 7.40 (d, J = 8.0 Hz, 4H), 7.24 (t, J = 7.7 Hz, 4H), 7.21 - 7.17 (m,
2H), 7.17 — 7.14 (m, 2H), 6.84 (d, J = 8.4 Hz, 2H), 6.74 (t, J = 7.3 Hz, 1H), 5.60 (d, J = 39.5 Hz, 2H),
4.16 (d, J = 7.5 Hz, 4H).

F NMR (565 MHz, Chloroform-d) & -109.57 (dt, J = 39.4 Hz, J = 7.8 Hz).

13C NMR (151 MHz, Chloroform-d) & 155.9 (d, J = 270.2 Hz), 147.8, 132.8 (d, J = 2.3 Hz), 129.4, 128.6
(d, J=7.2 Hz), 1285, 127.4 (d, J = 2.1 Hz), 118.3, 113.2, 107.1 (d, J = 6.0 Hz), 51.5 (d, J = 34.3 Hz).
IR (neat, cm™): :3028, 2923, 1910, 1690, 1598, 1499, 1263, 1276, 1178, 1126, 959, 861, 747.
EI-HRMS: mass spectrometry: m/z calcd for CosHa1NF, [M]* 361.16366, measured 361.16350.

F F
MeO @ OMe

N,N-bis((Z)-2-fluoro-3-(4-methoxyphenyl)allyl)aniline
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d3: The crude mixture was purified by SiO; gel column chromatography with pentane/EA (from
50:1). 59 mg product was obtained by 70% isolated yield as yellow solid.

'H NMR (600 MHz, Chloroform-d) § 7.34 (d, J = 8.6 Hz, 4H), 7.17 (t, J = 7.8 Hz, 2H), 6.82 (d, J = 8.2
Hz, 2H), 6.77 (d, J = 8.5 Hz, 4H), 6.72 (t, J = 7.3 Hz, 1H), 5.53 (d, J = 39.8 Hz, 2H), 4.13 (d, J = 8.0 Hz,
4H), 3.71 (s, 6H).

¥F NMR (565 MHz, Chloroform-d) § -112.36 (dt, J = 39.9 Hz, J = 8.1 Hz).

13C NMR (151 MHz, Chloroform-d) 6 158.8 (d, J = 2.5 Hz), 154.5 (d, J = 267.8 Hz), 148.0, 129.9 (d, J
=7.2Hz),129.3,125.6 (d, J =2.2 Hz), 118.1, 113.9, 113.2, 106.7 (d, J =6.4 Hz), 55.3,51.4 (d, J = 34.1
Hz).

IR (neat, cm™): ¥: 3046, 2930, 1900, 1692, 1601, 1504, 1350, 1247, 1175, 1030, 951, 858, 745.
ESI-HRMS: mass spectrometry: m/z calcd for CasHosO:NFoNa [M+Na]* 444.17456, measured
444.17416.

N,N-bis((Z)-2-fluoro-3-(4-fluorophenyl)allyl)aniline

d4: The crude mixture was purified by SiO> gel column chromatography with pentane/EA (from
100:1). 46 mg product was obtained by 58% isolated yield as yellow solid.

'H NMR (600 MHz, Chloroform-d) & 7.36 (dd, J = 8.6 Hz, J = 5.5 Hz, 4H), 7.19 (t, J = 7.3 Hz, 2H),
6.92 (t, J = 8.7 Hz, 4H), 6.82 (d, J = 8.2 Hz, 2H), 6.74 (t, J = 7.3 Hz, 1H), 5.56 (d, J = 39.1 Hz, 2H), 4.14
(d, J = 7.5 Hz, 4H).

¥F NMR (565 MHz, Chloroform-d) § -110.77 (dt, J = 39.2 Hz, J = 7.7 Hz, 2F), -113.89 (m, 2F).

13C NMR (151 MHz, Chloroform-d) & 161.8 (dd, J = 247.5, 3.2 Hz), 155.5 (dd, J = 269.7, 2.5 Hz), 147.7,
130.3 (t, J = 7.6 Hz), 129.4, 128.9 (t, J = 3.0 Hz), 118.4, 115.4 (d, J = 21.3 Hz), 113.1, 106.1 (d, J = 6.2
Hz), 51.5 (d, J = 34.1 Hz).

IR (neat, cm™): ¥: 3382, 2922, 1895, 1692, 1598, 1504, 1379, 1225, 1129, 1017, 956, 857, 744.
APCI-HRMS: mass spectrometry: m/z calcd for CoaHaoNF4 [M+H]* 398.15264, measured 398.15215.

F F
F3C @ CF3
N,N-bis((Z)-2-fluoro-3-(4-(trifluoromethyl)phenyl)allyl)aniline

d5: The crude mixture was purified by SiO2 gel column chromatography with pentane/EA (from 50:1).
73 mg product was obtained by 73% isolated yield as brown solid.

'H NMR (600 MHz, Chloroform-d) & 7.47 (s, 8H), 7.22 — 7.18 (m, 2H), 6.82 (d, J = 7.8 Hz, 1H), 6.77
(t, J=7.3 Hz, 1H), 5.65 (d, J = 38.6 Hz, 2H), 4.18 (d, J = 6.9 Hz, 4H).

F NMR (564 MHz, Chloroform-d) & -62.63 (s, 6F), -106.46 (dt, J = 38.7 Hz, J = 7.1 Hz, 2F).

13C NMR (151 MHz, Chloroform-d) & 157.6 (d, J = 273.6 Hz), 147.4, 136.2, 129.5, 129.2 (qd, J = 32.2
Hz,J=1.7 Hz), 128.7 (d, J = 7.3 Hz), 125.4 (q, J = 3.7 Hz), 124.1 (q, J = 271.9 Hz), 118.8, 113.2, 106.1
(d, J =5.6 Hz), 51.7 (d, J = 34.2 Hz).

IR (neat, cm™): ¥: 2924, 1932, 1691, 1599, 1502, 1415, 1381, 1322, 1215, 1114, 1016, 946, 862, 752.
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ESI-HRMS: mass spectrometry: m/z calcd for CasHaoNFg [M+H]* 498.14625, measured 498.14532.

N,N-bis((Z)-2-fluoro-3-(m-tolyl)allyl)aniline

d6: The crude mixture was purified by SiO» gel column chromatography with pentane/EA (from
100:1). 62 mg product was obtained by 80% isolated yield as brown oil.

IH NMR (600 MHz, Chloroform-d) § 7.23 — 7.20 (m, 4H), 7.20 — 7.16 (m, 2H), 7.13 (t, J = 7.9 Hz, 2H),
6.97 (d, J = 7.6 Hz, 2H), 6.83 (d, J = 7.6 Hz, 2H), 6.73 (t, J = 7.4 Hz, 1H), 5.57 (d, J = 39.7 Hz, 2H),
4.15 (d, 3 =7.6 Hz, 4H), 2.25 (s, 6H).

¥F NMR (565 MHz, Chloroform-d) & -109.63 (dt, J = 39.4 Hz, J = 7.9 Hz).

13C NMR (151 MHz, Chloroform-d) § 155.7 (d, J = 270.2 Hz), 147.9, 138.1, 132.7 (d, J = 2.4 Hz), 129.4,
129.3, 128.4,128.1 (d, J = 2.0 Hz), 125.7 (d, J = 7.4 Hz), 118.3, 113.2, 107.2 (d, J = 6.0 Hz), 51.5 (d, J
=34.2 Hz), 21.4.

IR (neat, cm™): ¥: 3384, 2921, 1925, 1690, 1598, 1501, 1379, 1302, 1219, 1129, 991, 949, 780.
APCI-HRMS: mass spectrometry: m/z calcd for CasH2sNF2 [M+H]* 390.20278, measured 390.20290.

MeO N N Z OMe
F t F

N,N-bis((Z)-2-fluoro-3-(3-methoxyphenyl)allyl)aniline
d7: The crude mixture was purified by SiO> gel column chromatography with pentane/EA (from 50:1).
82 mg product was obtained by 97% isolated yield as yellow solid.
'H NMR (600 MHz, Chloroform-d) § 7.20 — 7.16 (m, 2H), 7.14 (t, J = 7.9 Hz, 2H), 6.99 — 6.94 (m, 4H),
6.82 (d, J = 8.3 Hz, 2H), 6.75 — 6.69 (m, 3H), 5.57 (d, J = 39.2 Hz, 2H), 4.13 (d, J = 7.5 Hz, 4H), 3.69
(s, 6H).
¥F NMR (565 MHz, Chloroform-d) § -108.74 (dt, J = 39.2 Hz, J = 7.8 Hz).
13C NMR (151 MHz, Chloroform-d) § 159.7, 156.1 (d, J = 270.9 Hz), 147.8, 134.1 (d, J = 2.3 Hz), 129.5,
129.4,121.3 (d, J = 6.9 Hz), 118.4, 113.8 (d, J = 7.6 Hz), 113.4 (d, J = 1.4 Hz), 113.2,107.1 (d, J=5.5
Hz), 55.2, 51.5 (d, J = 34.1 Hz).
IR (neat, cm™): ¥: 3003, 2936, 1921, 1690, 1596, 1498, 1432, 1380, 1293, 1221, 1162, 1045, 907, 778.
ESI-HRMS: mass spectrometry: m/z calcd for CosH2602NF, [M+H]* 422.19261, measured 422.19217.

N,N-bis((Z)-2-fluoro-3-(3-fluorophenyl)allyl)aniline

d8: The crude mixture was purified by SiO; gel column chromatography with pentane/EA (from
100:1). 56 mg product was obtained by 70% isolated yield as brown oil.
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!H NMR (600 MHz, Chloroform-d) & 7.22 — 7.13 (m, 6H), 7.10 (d, J = 7.8 Hz, 2H), 6.85 (td, J = 8. 4
Hz, J=2.5Hz, 2H), 6.81 (d, J = 8.2 Hz, 2H), 6.75 (t, J = 7.3 Hz, 1H), 5.58 (d, J = 38.6 Hz, 2H), 4.15 (d,
J=7.2 Hz, 4H).

¥F NMR (565 MHz, Chloroform-d) § -107.57 (dt, J = 38.4 Hz, J = 7.3 Hz, 2F), -113.11 (m, 2F).

13C NMR (151 MHz, Chloroform-d) & 162.8 (d, J = 244.8 Hz), 156.8 (d, J = 272.1 Hz), 147.5, 134.8
(dd, J=8.5, 2.1 Hz), 129.9 (d, J = 8.4 Hz), 129.5, 124.4 (dd, J = 6.5, 2.9 Hz), 118.6, 115.3 (dd, J = 22.7,
8.6 Hz), 114.3 (dd, J = 20.9 Hz, J = 1.4 Hz), 113.2, 106.3 (dd, J =5.7, 2.6 Hz), 51.6 (d, J = 34.2 Hz).
IR (neat, cm™): ¥: 3383, 2922, 1923, 1691, 1584, 1441, 1380, 1281, 1221, 1151, 1079, 966, 779.
APCI-HRMS: mass spectrometry: m/z calcd for CoaH2oNF4 [M+H]* 398.15264, measured 398.15290.

N,N-bis((Z)-2-fluoro-3-(p-tolyl)allyl)-4-methylaniline

d9: The crude mixture was purified by SiO, gel column chromatography with pentane/EA (from
100:1). 73 mg product was obtained by 90% isolated yield as brown oil.

!H NMR (600 MHz, Chloroform-d) & 7.28 (d, J = 8.0 Hz, 4H), 7.03 (d, J = 7.9 Hz, 4H), 6.97 (d, J = 8.3
Hz, 2H), 6.73 (d, J = 8.6 Hz, 2H), 5.54 (d, J = 39.8 Hz, 2H), 4.09 (d, J = 7.9 Hz, 4H), 2.24 (s, 6H), 2.17
(s, 3H).

¥F NMR (565 MHz, Chloroform-d) § -110.29 (dt, J = 39.9 Hz, J = 8.0 Hz).

13C NMR (151 MHz, Chloroform-d) & 155.6 (d, J = 269.4 Hz), 145.8, 137.1 (d, J = 2.2 Hz), 130.1 (d, J
=2.0 Hz), 129.9, 129.2, 128.5 (d, J = 6.9 Hz), 127.5, 113.5, 107.0 (d, J = 6.1 Hz), 51.7 (d, J = 34.0 Hz),
21.3,20.3.

IR (neat, cm™): ¥: 3385, 2920, 1906, 1692, 1615, 1515, 1377, 1214, 1131, 949, 906, 804, 730.
APCI-HRMS: mass spectrometry: m/z calcd for Co7HasNF, [M+H]* 404.21843, measured 404.21861.

OMe
N,N-bis((Z)-2-fluoro-3-(p-tolyl)allyl)-4-methoxyaniline

d10: The crude mixture was purified by SiO. gel column chromatography with pentane/EA (from
80:1). 78 mg product was obtained by 93% isolated yield as brown solid.

'H NMR (600 MHz, Chloroform-d) § 7.28 (d, J = 8.1 Hz, 4H), 7.03 (d, J = 7.9 Hz, 4H), 6.80 — 6.72
(second order m, 4H), 5.54 (d, J = 39.8 Hz, 2H), 4.05 (d, J = 9.0 Hz, 4H), 3.65 (s, 3H), 2.23 (s, 6H).

BF NMR (565 MHz, Chloroform-d) § -109.90 (dt, J = 39.9 Hz, J = 8.9 Hz).

13C NMR (151 MHz, Chloroform-d) § 155.9 (d, J = 269.5 Hz), 152.7, 142.5, 137.1 (d, J = 2.0 Hz), 130.1
(d, J=2.2 Hz), 129.2, 128.5 (d, J = 7.0 Hz), 115.4, 114.8, 107.3 (d, J = 6.2 Hz), 55.7, 52.3 (d, J = 33.2
Hz), 21.3.

IR (neat, cm™): ¥: 3374, 2914, 1912, 1690, 1611, 1508, 1377, 1286, 1243, 1153, 1030, 909, 814.
ESI-HRMS: mass spectrometry: m/z calcd for C27H20NF, [M+H]* 420.21335, measured 420.21279.
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t-Bu
4-(tert-butyl)-N,N-bis((Z)-2-fluoro-3-(p-tolyl)allyl)aniline

d11: The crude mixture was purified by SiO. gel column chromatography with pentane/EA (from
100:1). 82 mg product was obtained by 92% isolated yield as brown oil.

IH NMR (600 MHz, Chloroform-d) & 7.29 (d, J = 8.2 Hz, 4H), 7.19 (d, J = 8.8 Hz, 2H), 7.03 (d, J = 7.9
Hz, 4H), 6.77 (d, J = 8.8 Hz, 2H), 5.57 (d, J = 39.8 Hz, 2H), 4.10 (d, J = 7.9 Hz, 4H), 2.24 (s, 6H), 1.20
(s, 9H).

¥F NMR (565 MHz, Chloroform-d) & -110.28 (dt, J = 40.0 Hz, J = 8.0 Hz).

13C NMR (151 MHz, Chloroform-d) & 155.6 (d, J = 269.4 Hz), 145.7, 140.8, 137.1 (d, J = 1.9 Hz), 130.1
(d, J=2.0 Hz), 129.2, 128.6 (d, J = 7.0 Hz), 126.2, 112.9, 107.0 (d, J = 6.0 Hz), 51.6 (d, J = 34.1 Hz),
33.9,315,21.3.

IR (neat, cm™): ¥: 3390, 2958, 1907, 1692, 1612, 1516, 1452, 1367, 1208, 1130, 954, 906, 810.
ESI-HRMS: mass spectrometry: m/z calcd for CzHzsNF2Na [M+Na]* 468.24733, measured 468.24661.

F
4-fluoro-N,N-bis((Z)-2-fluoro-3-(p-tolyl)allyl)aniline

d12: The crude mixture was purified by SiO. gel column chromatography with pentane/EA (from
100:1). 67 mg product was obtained by 82% isolated yield as brown oil.

!H NMR (600 MHz, Chloroform-d) § 7.29 (d, J = 8.0 Hz, 4H), 7.05 (d, J = 7.9 Hz, 4H), 6.86 (t, J = 8.7
Hz, 2H), 6.78 — 6.73 (m, 2H), 5.54 (d, J = 39.6 Hz, 2H), 4.08 (d, J = 8.9 Hz, 4H), 2.25 (s, 6H).

F NMR (564 MHz, Chloroform-d) § -110.43 (dt, J = 39.7 Hz, J = 8.8 Hz, 2F), -126.96 (m, 1F).

13C NMR (151 MHz, Chloroform-d) § 156.3 (d, J = 237.2 Hz), 155.3 (d, J = 269.3 Hz), 144.6 (d, J = 2.2
Hz), 137.3 (d, J = 2.3 Hz), 129.9 (d, J = 2.3 Hz), 129.2, 128.5 (d, J = 7.1 Hz), 115.7 (d, J = 22.2 Hz),
114.8 (d, J = 7.5 Hz), 107.4 (d, J = 6.3 Hz), 52.1 (d, J = 33.3 Hz), 21.3.

IR (neat, cm™): ¥: 3380, 2019, 1906, 1687, 1611, 1508, 1438, 1367, 1218, 1142, 937, 811, 734.
EI-HRMS: mass spectrometry: m/z calcd for CosH24NF3 [M]* 407.18554, measured 407.18525.

OPh
N,N-bis((Z)-2-fluoro-3-(p-tolyl)allyl)-4-phenoxyaniline

d13: The crude mixture was purified by SiO. gel column chromatography with pentane/EA (from
80:1). 70 mg product was obtained by 73% isolated yield as brown oil.
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'H NMR (600 MHz, Chloroform-d) & 7.45 (d, J = 8.0 Hz, 4H), 7.37 — 7.32 (m, 2H), 7.20 (d, J = 7.9 Hz,
4H), 7.08 (t, J = 7.3 Hz, 1H), 7.04 — 6.99 (m, 4H), 6.97 — 6.92 (m, 2H), 5.72 (d, J = 39.6 Hz, 2H), 4.25
(d, J=8.9 Hz, 4H), 2.40 (s, 6H).

¥F NMR (565 MHz, Chloroform-d) § -110.27 (dt, J = 39.4 Hz, J = 8.9 Hz).

13C NMR (151 MHz, Chloroform-d) & 158.7, 155.4 (d, J = 269.2 Hz), 148.6, 144.6, 137.3 (d, J = 2.1
Hz), 130.0 (d, J = 2.1 Hz), 129.6, 129.3, 128.6 (d, J = 7.2 Hz), 122.3, 120.8, 117.6, 114.8, 107.4 (d, J =
6.2 Hz), 52.0 (d, J = 33.3 Hz), 21.3.

IR (neat, cm™): ¥: 3030, 2921, 1906, 1691, 1591, 1508, 1378, 1287, 1234, 1131, 1023, 952, 731.
ESI-HRMS: mass spectrometry: m/z calcd for C32HzONF, [M+H]* 482.22900, measured 482.22859.

X ONTNA
F F
@)

7/

N,N-bis((Z)-2-fluoro-3-(p-tolyl)allyl)-4-isopropoxyaniline

d14: The crude mixture was purified by SiO. gel column chromatography with pentane/EA (from
80:1). 75 mg product was obtained by 84% isolated yield as brown oil.

'H NMR (600 MHz, Chloroform-d) § 7.29 (d, J = 8.1 Hz, 4H), 7.04 (d, J = 7.9 Hz, 4H), 6.77 — 6.70 (m,
4H), 5.55 (d, J = 39.7 Hz, 2H), 4.30 (sept, J = 6.1 Hz, 1H), 4.05 (d, J = 8.8 Hz, 4H), 2.24 (s, 6H), 1.21
(d, J = 6.1 Hz, 6H).

¥F NMR (565 MHz, Chloroform-d) & -109.93 (dt, J = 39.8 Hz, J = 8.9 Hz).

13C NMR (151 MHz, Chloroform-d) & 155.8 (d, J = 269.5 Hz), 150.8, 142.6, 137.1 (d, J = 2.2 Hz), 130.1
(d, J=2.1Hz), 129.2, 1285 (d, J = 7.1 Hz), 117.5, 115.2, 107.2 (d, J = 6.1 Hz), 70.8, 52.2 (d, J = 33.3
Hz), 22.3,21.3.

IR (neat, cm™): ¥: 3384, 2975, 1908, 1691, 1612, 1509, 1449, 1375, 1238, 1126, 1040, 953, 860, 731.
EI-HRMS: mass spectrometry: m/z calcd for CooHa1ONF, [M]* 447.23682, measured 447.23659.

N,N-bis((Z)-2-fluoro-3-(p-tolyl)allyl)-3-methylaniline

d15: The crude mixture was purified by SiO. gel column chromatography with pentane/EA (from
100:1). 72 mg product was obtained by 89% isolated yield as brown oil.

IH NMR (600 MHz, Chloroform-d) 6 7.45 (d, J = 7.9 Hz, 4H), 7.23 — 7.17 (m, 5H), 6.81 — 6.77 (m, 2H),
6.70 (d, J = 7.5 Hz, 1H), 5.71 (d, J = 39.8 Hz, 2H), 4.27 (d, J = 7.5 Hz, 4H), 2.40 (s, 6H), 2.39 (s, 3H).
BF NMR (565 MHz, Chloroform-d) § -110.40 (dt, J = 39.7 Hz, J = 7.6 Hz).

13C NMR (151 MHz, Chloroform-d) § 155.5 (d, J = 269.2 Hz), 148.1, 139.1, 137.2 (d, J = 2.1 Hz), 130.1
(d, J=2.5Hz), 129.2, 128.6 (d, J = 7.1 Hz), 119.2, 113.9, 110.5, 107.0 (d, J = 6.1 Hz), 51.4 (d, J = 34.4
Hz), 22.0, 21.3.

IR (neat, cm™): ¥: 3388, 2920, 1907, 1691, 1602, 1497, 1374, 1241, 1179, 1129, 952, 858, 730.
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ESI-HRMS: mass spectrometry: m/z calcd for Co7H27zNF2Na [M+Na]* 426.20038, measured 426.19959.

3-fluoro-N,N-bis((Z)-2-fluoro-3-(p-tolyl)allyl)aniline
d16: The crude mixture was purified by SiO. gel column chromatography with pentane/EA (from
100:1). 70 mg product was obtained by 86% isolated yield as brown oil.
'H NMR (600 MHz, Chloroform-d) & 7.29 (d, J = 7.9 Hz, 4H), 7.09 (=q, J = 7.6 Hz, 1H), 7.05 (d, J =
7.9 Hz, 4H), 6.57 (d, J = 8.4 Hz, 1H), 6.52 (d, J = 12.4 Hz, 1H), 6.41 (t, J = 8.2 Hz, 1H), 5.55 (d, J =
39.5 Hz, 2H), 4.12 (d, J = 8.5 Hz, 4H), 2.25 (s, 6H).
F NMR (565 MHz, Chloroform-d) & -110.81 (dt, J = 39.2 Hz, J = 8.8 Hz, 2F), -111.91 (dt, J = 12.4
Hz, J=7.5Hz, 1F).
13C NMR (151 MHz, Chloroform-d) § 164.0 (d, J = 243.2 Hz), 154.8 (d, J = 268.9 Hz), 149.7 (d, J =
10.4 Hz), 137.3 (d, J = 2.2 Hz), 130.4 (d, J = 10.2 Hz), 129.8 (d, J = 2.3 Hz), 129.2, 128.5 (d, J = 7.1
Hz), 108.8 (d, J = 2.3 Hz), 107.4 (d, J = 6.3 Hz), 104.7 (d, J = 21.3 Hz), 100.5 (d, J = 26.2 Hz), 51.5 (d,
J=33.9 Hz), 21.3.
IR (neat, cm™): ¥: 3027, 2922, 1906, 1691, 1615, 1498, 1376, 1249, 1131, 1042, 994, 906, 860.
ESI-HRMS: mass spectrometry: m/z calcd for CosH2sNFsNa [M+Na]* 430.17531, measured 430.17443.

F3C

N,N-bis((Z)-2-fluoro-3-(p-tolyl)allyl)-3-(trifluoromethyl)aniline
d17: The crude mixture was purified by SiO. gel column chromatography with pentane/EA (from
80:1). 80 mg product was obtained by 87% isolated yield as brown oil.
'H NMR (600 MHz, Chloroform-d) § 7.29 (d, J = 7.9 Hz, 4H), 7.24 (t, J = 8.0 Hz, 1H), 7.04 (d+m, J =
8.2 Hz, 5H), 6.95 (d, J = 8.2 Hz, 2H), 5.56 (d, J = 39.3 Hz, 2H), 4.15 (d, J = 9.3 Hz, 4H), 2.24 (s, 6H).
F NMR (564 MHz, Chloroform-d) & -62.73 (s, 3F), -110.91 (dt, J = 39.4 Hz, J = 9.4 Hz, 2F).
13C NMR (151 MHz, Chloroform-d) & 154.6 (d, J = 268.8 Hz), 148.2, 137.5 (d, J = 2.2 Hz), 131.7 (q, J
= 31.7 Hz), 129.8, 129.7 (d, J = 2.4 Hz), 129.3, 128.6 (d, J = 7.1 Hz), 124.3 (q, J = 272.8 Hz), 116.3,
114.7 (g, J = 4.0 Hz), 109.6 (q, J = 3.8 Hz), 107.8 (d, J = 6.4 Hz), 51.5 (d, J = 33.3 Hz), 21.3.
IR (neat, cm™): ¥: 3418, 2923, 1914, 1686, 1611, 1505, 1433, 1323, 1223, 1161, 1040, 949, 863, 775.
ESI-HRMS: mass spectrometry: m/z calcd for C27H2sNFsNa [M+Na]* 480.17211, measured 480.17195.

A N =z
F F
N,N-bis((Z)-2-fluoro-3-(p-tolyl)allyl)-2-methylaniline
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d18: The crude mixture was purified by SiO gel column chromatography with pentane/EA (from
100:1). 66 mg product was obtained by 82% isolated yield as yellow oil.

IH NMR (600 MHz, Chloroform-d) 8 7.27 (d, J = 7.8 Hz, 4H), 7.11 (d, J = 7.6 Hz, 1H), 7.07 — 7.02 (m,
6H), 6.96 — 6.90 (m, 1H), 5.51 (d, J = 38.9 Hz, 2H), 3.82 (d, J = 16.1 Hz, 4H), 2.31 (s, 3H), 2.24 (s, 6H).
¥F NMR (565 MHz, Chloroform-d) & -106.80 (dt, J = 38.9 Hz, J = 16.2 Hz).

13C NMR (151 MHz, Chloroform-d) 5 156.6 (d, J = 269.0 Hz), 149.1, 137.1 (d, J = 2.1 Hz), 134.4,131.2,
130.3 (d, J = 2.3 Hz), 129.2, 128.5 (d, J = 7.3 Hz), 126.4, 124.5, 123.2, 108.9 (d, J = 6.8 Hz), 54.6 (d, J
=28.0 Hz), 21.3, 18.2.

IR (neat, cm™): ¥: 3381, 2921, 1905, 1688, 1600, 1493, 1372, 1213, 1154, 1035, 939, 858, 766.
ESI-HRMS: mass spectrometry: m/z calcd for Co7H2sNF2 [M+H]* 404.21843, measured 404.21841.

N,N-bis((Z)-2-fluoro-3-(p-tolyl)allyl)-3,5-dimethylaniline

d19: The crude mixture was purified by SiO. gel column chromatography with pentane/EA (from
100:1). 67 mg product was obtained by 80% isolated yield as brown oil.

'H NMR (600 MHz, Chloroform-d) & 7.44 (d, J = 7.9 Hz, 4H), 7.19 (d, J = 7.9 Hz, 4H), 6.59 (s, 2H),
6.54 (s, 1H), 5.69 (d, J = 39.8 Hz, 2H), 4.25 (d, J = 7.2 Hz, 4H), 2.39 (s, 6H), 2.33 (s, 6H).

¥F NMR (565 MHz, Chloroform-d) § -110.34 (dt, J = 39.9 Hz, J = 7.3 Hz).

13C NMR (151 MHz, Chloroform-d) § 155.5 (d, J = 269.4 Hz), 148.2, 139.0, 137.1 (d, J = 2.1 Hz), 130.1
(d, J=2.2 Hz), 129.2, 128.5 (d, J = 7.2 Hz), 120.3, 111.2, 106.8 (d, J = 6.1 Hz), 51.3 (d, J = 34.6 Hz),
21.8,21.3.

IR (neat, cm™): ¥: 3414, 2019, 1904, 1691, 1597, 1511, 1372, 1185, 1129, 1036, 954, 906, 730.
ESI-HRMS: mass spectrometry: m/z calcd for CasHagNF2Na [M+Na]* 440.21603, measured 440.21506.

N,N-bis((Z)-2-fluoro-3-(p-tolyl)allyl)-3,5-dimethoxyaniline
d20: The crude mixture was purified by SiO. gel column chromatography with pentane/EA (from
60:1). 85 mg product was obtained by 95% isolated yield as brown solid.
'H NMR (600 MHz, Chloroform-d) & 7.29 (d, J = 8.0 Hz, 4H), 7.04 (d, J = 8.0 Hz, 4H), 6.01 (d, J = 2.0
Hz, 2H), 5.90 (s, 1H), 5.56 (d, J = 39.6 Hz, 2H), 4.11 (d, J = 8.0 Hz, 4H), 3.67 (s, 6H), 2.25 (s, 6H).
¥F NMR (565 MHz, Chloroform-d) § -110.49 (dt, J = 39.8 Hz, J = 8.1 Hz).
13C NMR (151 MHz, Chloroform-d) & 161.7, 155.2 (d, J = 269.0 Hz), 145.0, 137.2 (d, J = 2.2 Hz), 123.0
(d, J=2.3Hz),129.2,128.5 (d, J = 7.0 Hz), 107.2 (d, J = 6.2 Hz), 92.7, 90.2, 55.2, 51.5 (d, J = 34.2 Hz),
21.3.
IR (neat, cm™): ¥: 3005, 2929, 1911, 1693, 1593, 1485, 1370, 1293, 1198, 1070, 969, 903, 804.
ESI-HRMS: mass spectrometry: m/z calcd for CasHagNF2Na [M+Na]* 472.20586, measured 420.20497.
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N,N-bis((Z)-2-fluoro-3-(p-tolyl)allyl)-3,4,5-trimethylaniline

d21: The crude mixture was purified by SiO. gel column chromatography with pentane/EA (from
100:1). 75 mg product was obtained by 87% isolated yield as brown oil.

!H NMR (600 MHz, Chloroform-d) & 7.29 (d, J = 7.8 Hz, 4H), 7.03 (d, J = 7.8 Hz, 4H), 6.50 (s, 2H),
5.55 (d, J = 39.9 Hz, 2H), 4.08 (d, J = 7.2 Hz, 4H), 2.24 (s, 6H), 2.16 (s, 6H), 2.00 (s, 3H).

¥F NMR (565 MHz, Chloroform-d) § -110.13 (dt, J=39.7 Hz, J = 7.6 Hz).

13C NMR (151 MHz, Chloroform-d) & 155.8 (d, J = 269.5 Hz), 145.7, 137.4, 137.1 (d, J = 2.0 Hz), 130.2
(d, J=2.2 Hz), 129.2, 128.6 (d, J = 7.1 Hz), 125.0, 112.9, 106.8 (d, J = 6.2 Hz), 51.4 (d, J = 34.4 Hz),
21.3,21.2,145.

IR (neat, cm™): ¥: 2918, 1906, 1688, 1605, 1496, 1366, 1222, 1179, 1153, 999, 906, 861, 729.
ESI-HRMS: mass spectrometry: m/z calcd for CooHzoNF, [M+H]* 432.24973, measured 432.24983.

N,N-bis((Z)-2-fluoro-3-(p-tolyl)allyl)naphthalen-2-amine

d22: The crude mixture was purified by SiO. gel column chromatography with pentane/EA (from
100:1). 62 mg product was obtained by 71% isolated yield as brown oil.

IH NMR (600 MHz, Chloroform-d) & 7.65 (d, J = 9.0 Hz, 1H), 7.62 (d, J = 8.1 Hz, 1H), 7.57 (d, J = 8.4
Hz, 1H), 7.29 (d+m, J = 8.1 Hz, 5H), 7.17 — 7.14 (m, 2H), 7.07 (d, J = 2.6 Hz, 1H), 7.04 (d, J = 7.9 Hz,
4H), 5.60 (d, J =39.7 Hz, 2H), 4.24 (d, J = 7.9 Hz, 4H), 2.24 (s, 6H).

¥F NMR (565 MHz, Chloroform-d) § -110.37 (dt, J = 39.9 Hz, J = 8.0 Hz).

13C NMR (151 MHz, Chloroform-d) § 155.3 (d, J = 269.2 Hz), 145.8, 137.2 (d, J = 2.2 Hz), 134.7, 130.0
(d, J=2.3Hz), 129.22, 129.16, 128.6 (d, J = 7.1 Hz), 127.6, 127.4, 126.48, 126.46, 122.8, 116.1, 107.7,
107.3 (d, J = 6.2 Hz), 51.6 (d, J = 34.1 Hz), 21.3.

IR (neat, cm™): ¥: 3857, 2922, 1908, 1691, 1628, 1510, 1382, 1213, 1184, 1129, 1040, 955, 831.
ESI-HRMS: mass spectrometry: m/z calcd for CzoHzzNF2Na [M+Na]* 462.20038, measured 462.19924.

A N Z
F F
0
-0
N,N-bis((Z)-2-fluoro-3-(p-tolyl)allyl)benzo[d][1,3]dioxol-5-amine

d23: The crude mixture was purified by SiO. gel column chromatography with pentane/EA (from
60:1). 45 mg product was obtained by 52% isolated yield as brown solid.
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'H NMR (600 MHz, Chloroform-d) & 7.29 (d, J = 7.9 Hz, 4H), 7.05 (d, J = 7.9 Hz, 4H), 6.62 (d, J = 8.5
Hz, 1H), 6.47 (d, J = 2.5 Hz, 1H), 6.26 (dd, J = 8.6, 2.5 Hz, 1H), 5.79 (s, 2H), 5.55 (d, J = 39.7 Hz, 2H),
4.05 (d, J = 9.0 Hz, 4H), 2.25 (s, 6H).

¥F NMR (565 MHz, Chloroform-d) § -110.08 (dt, J=39.5 Hz, J = 9.0 Hz).

13C NMR (151 MHz, Chloroform-d) & 155.5 (d, J = 269.3 Hz), 148.5, 144.1, 140.4, 137.2 (d, J = 2.1
Hz), 130.0 (d, J = 2.3 Hz), 129.2, 128.5 (d, J = 7.1 Hz), 108.5, 107.4 (d, J = 6.1 Hz), 106.3, 100.9, 97.3,
52.5 (d, J = 33.2 Hz), 21.3.

IR (neat, cm™): ¥: 2921, 1911, 1695, 1631, 1502, 1431, 1371, 1274, 1204, 1127, 1034, 965, 807, 731.
ESI-HRMS: mass spectrometry: m/z calcd for Co7H2602NF, [M+H]* 434.19261, measured 434.19126.

N,N-bis((Z)-2-fluoro-3-(p-tolyl)allyl)dibenzo[b,d]furan-3-amine
d24: The crude mixture was purified by SiO. gel column chromatography with pentane/EA (from
60:1). 72 mg product was obtained by 75% isolated yield as brown solid.
!H NMR (600 MHz, Chloroform-d) & 7.72 (d, J = 8.0 Hz, 1H), 7.69 (d, J = 8.6 Hz, 1H), 7.39 (d, J = 8.1
Hz, 1H), 7.31 (d, J = 8.0 Hz, 4H), 7.24 (t, J = 7.6 Hz, 1H), 7.19 (t, J = 7.5 Hz, 1H), 7.05 (d, J = 8.0 Hz,
4H), 7.01 (d, J = 2.3 Hz, 1H), 6.86 (dd, J = 8.6, 2.3 Hz, 1H), 5.61 (d, J = 39.6 Hz, 2H), 4.24 (d, J = 8.3
Hz, 4H), 2.25 (s, 6H).
¥F NMR (565 MHz, Chloroform-d) § -110.64 (dt, J=39.8 Hz, J = 8.2 Hz).
13C NMR (151 MHz, Chloroform-d) & 158.1, 156.1, 155.0 (d, J = 269.2 Hz), 148.4, 137.3 (d, J = 2.1
Hz), 129.8 (d, J = 2.4 Hz), 129.2, 128.6 (d, J = 7.1 Hz), 125.3, 124.6, 122.6, 121.1, 119.5, 115.3, 111.2,
109.5, 107.5 (d, J = 6.3 Hz), 96.2, 52.0 (d, J = 33.9 Hz), 21.2.
IR (neat, cm™): ¥: 3021, 2920, 1916, 1690, 1601, 1503, 1456, 1377, 1239, 1156, 1010, 943, 811, 721.
ESI-HRMS: mass spectrometry: m/z calcd for CsoH2sONF, [M+H]* 480.21335, measured 480.21187.

From DL- Menthol

0~ O k

(1R,2S,5R)-2-isopropyl-5-methylcyclohexyl
4-(bis((Z)-2-fluoro-3-(m-tolyl)allyl)amino)benzoate

d25: The crude mixture was purified by SiO. gel column chromatography with pentane/EA (from
50:1). 86 mg product was obtained by 75% isolated yield as yellow oil.
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H NMR (600 MHz, Chloroform-d) § 7.87 (d, J = 8.7 Hz, 2H), 7.20 (d+m, J = 8.5 Hz, 4H), 7.13 (t, J =
7.6 Hz, 2H), 6.97 (d, J = 7.5 Hz, 2H), 6.80 (d, J = 8.7 Hz, 2H), 5.54 (d, J = 39.3 Hz, 2H), 4.80 (td, J =
10.9 Hz, J=4.4 Hz, 1H), 4.19 (d, J = 7.9 Hz, 4H), 2.24 (s, 6H), 2.03 (dm, J = 12.2 Hz, 1H), 1.88 (sept.d,
J=7.0Hz, J=2.6Hz, 1H), 1.66 — 1.58 (m, 2H), 1.48 — 1.40 (m, 2H), 1.06 — 0.93 (m, 2H), 0.84 — 0.80
(m, 7H), 0.70 (d, J = 6.9 Hz, 3H).

¥F NMR (565 MHz, Chloroform-d) & -110.12 (dt, J = 39.3 Hz, J = 8.2 Hz).

13C NMR (151 MHz, Chloroform-d) & 166.1, 154.8 (d, J = 269.8 Hz), 151.1, 138.1, 132.4 (d, J = 2.3
Hz), 131.4,129.4 (d, J = 6.7 Hz), 128.5, 128.4 (d, J = 1.6 Hz), 125.8 (d, J = 7.2 Hz), 120.3, 112.0, 107.8
(d,J=5.9Hz),74.1,51.4 (d, J=34.1Hz), 47.4,41.2,34.4,31.5, 26.5, 23.8, 22.1, 21.4, 20.8, 16.6.

IR (neat, cm™): ¥: 3380, 2926, 1937, 1693, 1604, 1519, 1453, 1378, 1279, 1185, 1115, 1039, 961, 732.
ESI-HRMS: mass spectrometry: m/z calcd for Cs;Hi30:NFoNa [M+Na]* 594.31541, measured
594.31439.

O

3-(4-(bis((Z)-2-fluoro-3-(p-tolyl)allyl)Jamino)phenyl)-1,3-
diethylpiperidine-2,6-dione

d26: The crude mixture was purified by SiO. gel column chromatography with pentane/EA (from
10:1). 101 mg product was obtained by 90% isolated yield as brown oil.

'H NMR (600 MHz, Chloroform-d) & 7.29 (d, J = 7.9 Hz, 4H), 7.04 (d, J = 7.8 Hz, 4H), 6.98 (d, J = 8.6
Hz, 2H), 6.76 (d, J = 8.5 Hz, 2H), 5.54 (d, J = 39.6 Hz, 2H), 4.11 (d, J = 8.2 Hz, 4H), 3.86 — 3.70 (m,
2H), 2.51 (dm, J = 17.2 Hz, 1H), 2.44 — 2.36 (m, 1H), 2.24 (s, 6H), 2.14 (dm, J = 13.4 Hz, 1H), 2.02 (td,
J=13.8Hz, J= 4.7 Hz, 1H), 1.98 — 1.90 (m, 1H), 1.80 — 1.71 (m, 1H), 1.05 (t, J = 7.1 Hz, 3H), 0.76 (t,
J =7.4Hz, 3H).

F NMR (565 MHz, Chloroform-d) & -110.59 (dt, J= 39.6 Hz, J = 8.6 Hz).

13C NMR (151 MHz, Chloroform-d) & 175.3, 172.2, 155.1 (d, J = 269.1 Hz), 147.0, 137.3 (d, J = 1.7
Hz), 129.9 (d, J = 2.2 Hz), 129.2, 128.7, 128.6 (d, J = 6.9 Hz), 127.2, 113.3, 107.3 (d, J = 6.3 Hz), 51.4
(d, J=33.9 Hz), 50.5, 35.3, 33.8, 30.0, 25.9, 21.3, 13.3,9.2.

IR (neat, cm™): ¥: 3374, 2972, 1904, 1669, 1516, 1453, 1357, 1212, 1123, 1045, 908, 862, 809, 730.
ESI-HRMS: mass spectrometry: m/z calcd for CszsHssO2NoF-Na [M+Na]* 579.27936, measured
579.27783.
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((3aR,5R,5a8,8aS,8bR)-2,2,7,7-tetramethyltetrahydro-5H-bis([1,3]dioxolo)[4,5-
b:4',5'-d]pyran-5-yl)methyl 4-(bis((Z)-2-fluoro-3-(p-tolyl)allyl)amino)benzoate

d27: The crude mixture was purified by SiO. gel column chromatography with pentane/EA (from 5:1).
111 mg product was obtained by 82% isolated yield as brown oil.

'H NMR (600 MHz, Chloroform-d) & 7.87 (d, J = 8.6 Hz, 2H), 7.28 (d, J = 7.9 Hz, 4H), 7.04 (d, J = 7.9
Hz, 4H), 6.79 (d, J = 8.7 Hz, 2H), 5.53 (d, J = 39.4 Hz, 2H), 5.47 (d, J = 4.9 Hz, 1H), 4.55 (dd, J = 7.9,
2.4 Hz, 1H), 4.40 (dd, J =11.4 Hz, J = 5.1 Hz, 1H), 4.30 (dd, J = 11.4 Hz, J = 7.3 Hz, 1H), 4.27 - 4.21
(m, 2H), 4.18 (d, J = 8.2 Hz, 4H), 4.10 — 4.05 (m, 1H), 2.24 (s, 6H), 1.43 (s, 3H), 1.39 (s, 3H), 1.27 (s,
3H), 1.24 (s, 3H).

19F NMR (565 MHz, Chloroform-d) & -111.04 (dt, J = 39.4 Hz, J = 8.4 Hz).

13C NMR (151 MHz, Chloroform-d) 8 166.3, 154.3 (d, J = 268.4 Hz), 151.4, 137.4 (d, J = 1.7 Hz), 131.6,
129.6 (d, J=2.2 Hz), 129.3,128.6 (d, J = 7.0 Hz), 119.3, 112.0, 109.6, 108.8, 107.6 (d, J = 6.2 Hz), 96.4,
71.2,70.8,70.6, 66.2, 63.3,51.2 (d, J = 34.1 Hz), 26.1, 26.0, 25.0, 24.5, 21.3.

IR (neat, cm™): ¥: 2986, 1908, 1703, 1604, 1518, 1378, 1323, 1278, 1185, 1105, 1069, 906, 767.
ESI-HRMS: mass spectrometry: m/z calcd for CzgHasO7NiF-Na [M+Na]* 698.28998, measured
698.28961.

From DL-Isoborneol

(1S,2S8,4S8)-1,7,7-trimethylbicyclo[2.2.1]heptan-2-y| 4-(bis((Z)-2-fluoro-3-(p-
tolyl)allyl)amino)benzoate

d28: The crude mixture was purified by SiO. gel column chromatography with pentane/EA (from
10:1). 95 mg product was obtained by 83% isolated yield as brown oil.

IH NMR (600 MHz, Chloroform-d) & 7.89 (d, J = 8.5 Hz, 2H), 7.28 (d, J = 7.9 Hz, 4H), 7.05 (d, J = 7.8
Hz, 4H), 6.82 (d, J = 8.6 Hz, 2H), 5.54 (d, J = 39.5 Hz, 2H), 4.99 (d, J = 9.4 Hz, 1H), 419 (d, J = 8.1
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Hz, 4H), 2.40 — 2.33 (m, 1H), 2.25 (s, 6H), 2.09 — 2.01 (m, 1H), 1.74 — 1.65 (m, 1H), 1.63 (t, J = 4.6 Hz,
1H), 1.33 -1.26 (m, 1H), 1.24 — 1.15 (m, 1H), 1.01 (dd, J = 13.8, 3.5 Hz, 1H), 0.87 (s, 3H), 0.82 (s, 3H),
0.81 (s, 3H).

F NMR (565 MHz, Chloroform-d) & -111.07 (dt, J = 39.6 Hz, J = 8.4 Hz).

13C NMR (151 MHz, Chloroform-d) 5 166.8, 154.4 (d, J = 268.7 Hz), 151.2, 137.4 (d, J = 2.1 Hz), 131.4,
129.7 (d, J = 2.2 Hz), 129.3, 128.6 (d, J = 7.0 Hz), 120.2, 112.0, 107.6 (d, J = 6.2 Hz), 79.8,51.3 (d, J =
34.1 Hz), 49.1, 47.9, 45.1, 37.0, 28.1, 27.4, 21.3, 19.8, 19.0, 13.6.

IR (neat, cm™): ¥: 2954, 1907, 1696, 1604, 1517, 1450, 1377, 1281, 1224, 1185, 1117, 908, 834, 731.
ESI-HRMS: mass spectrometry: m/z calcd for Cs7H1202N1F> [M+H]* 570.31781, measured 570.31685.

methyl 4-(bis((Z)-2-fluoro-3-(p-tolyl)allyl)Jamino)-2-methoxybenzoate
d29: The crude mixture was purified by SiO. gel column chromatography with pentane/EA (from
10:1). 78 mg product was obtained by 82% isolated yield as brown oil.
'H NMR (600 MHz, Chloroform-d) & 7.31 — 7.26 (m, 5H), 7.04 (d, J = 7.9 Hz, 4H), 6.94 (dd, J = 9.1,
3.3 Hz, 1H), 6.81 (d, J = 9.1 Hz, 1H), 5.55 (d, J = 39.5 Hz, 2H), 4.08 (d, J = 9.7 Hz, 4H), 3.79 (s, 3H),
3.74 (s, 3H), 2.24 (s, 6H).
¥F NMR (565 MHz, Chloroform-d) & -110.11 (dt, J= 39.8 Hz, J= 9.9 Hz).
13C NMR (151 MHz, Chloroform-d) & 166.9, 155.3 (d, J = 269.0 Hz), 152.2, 141.9, 137.3 (d, J = 2.0
Hz), 129.9 (d, J = 2.3 Hz), 129.2, 128.5 (d, J = 7.1 Hz), 120.7, 119.3, 117.1, 114.0, 107.7 (d, J = 6.2 Hz),
56.8,52.13,52.10 (d, J = 32.8 Hz), 21.3.
IR (neat, cm™): ¥: 2948, 1909, 1724, 1613, 1504, 1436, 1294, 1242, 1182, 1082, 1022, 861, 807.
ESI-HRMS: mass spectrometry: m/z calcd for CooH3003N1F2 [M+H]* 478.21883, measured 478.21875.

8. Transformation of products
Pd(dba), 5 mol%
XPhos 12.5 mol%
©/NH K3PO4 2 equiv. /©/Y\N
> F
p-xylene 2 mL, 110 °C @

(3.0 equiv.) 12h el

Under N> atmosphere, XPhos (11.9 mg, 0.025 mmol) and Pd(dba), (5.7 mg, 0.01 mmol), gem-
difluorocyclopropane al (0.2 mmol), diphenylamine (0.6 mmol), K3sPOj4 (2.0 equiv., 84.8 mg)
were dissolved in 2 mL p-xylene, then the mixture was stirred at 110 °C for about 12 h to the
starting material was consumed (monitored by TLC), the mixture was filtered through celite
and the filtrate was concentrated to dryness. The crude was purified by column chromatography
to give the product el (95% yield, 60 mg).
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toluene 2 mL , 110 °C
12 h

Pd(OAc), 5 mol%
SPhos 10 mol%
N NH Br NaOt-Bu 2 equiv. X N
P 2
c1 (1.2 equiv.) el
Under N> atmosphere, SPhos (8.2 mg, 0.02 mmol) and Pd(OAc); (2.2 mg, 0.01 mmol), product
c1 (0.2 mmol), bromobenzene (0.24 mmol), NaO#-Bu (2.0 equiv., 38.4 mg) were dissolved in 2
mL toluene, then the mixture was stirred at 110 °C for about 12 h to the starting material was
consumed (monitored by TLC), the mixture was filtered through celite and the filtrate was

concentrated to dryness. The crude was purified by column chromatography to give the product

el (95% yield, 60 mg).
e
%
(Z2)-N-(2-fluoro-3-(p-tolyl)allyl)-N-phenylaniline

el: The crude mixture was purified by SiO» gel column chromatography with pentane/EA (from
100:1). 60 mg product was obtained by 95% isolated yield as yellow oil.
!H NMR (600 MHz, Chloroform-d) & 7.25 (d, J = 8.0 Hz, 2H), 7.19 (= t, J = 7.9 Hz, 4H), 7.03 - 6.99
(m, 6H), 6.90 (t, J = 7.3 Hz, 2H), 5.61 (d, J = 39.9 Hz, 1H), 4.46 (d, J = 6.9 Hz, 2H), 2.23 (s, 3H).
¥F NMR (565 MHz, Chloroform-d) § -109.93 (dt, J = 40.1, 7.0 Hz).
13C NMR (151 MHz, Chloroform-d) & 155.7 (d, J = 269.0 Hz), 147.5, 137.0 (d, J = 2.3 Hz), 130.2 (d, J
=2.3Hz), 129.4,129.1, 128.5(d, J = 7.1 Hz), 121.9, 120.9, 107.1 (d, J = 6.2 Hz), 53.4 (d, J = 35.0 Hz),
21.2.

IR (neat, cm™): ¥: 3398, 2920, 2325, 2904, 1693, 1588, 1359, 1216, 1134, 1096, 994, 864, 746.
EI-HRMS: mass spectrometry: m/z calcd for C22H2oNF [M]* 317.15743, measured 317.15730.

EE Pd(dba), 5mol%

XPhos 12.5 mol%
mNH K3POy4 2 equiv. /©/Y\N/\/\©\
F * - F F
. F

p-xylene 2 mL, 110
12h

c1 (2.0 equiv.) d30

Under N, atmosphere, XPhos (11.9 mg, 0.025 mmol) and Pd(dba), (5.7 mg, 0.01 mmol), product
¢l (0.2 mmol), 1-(2,2-difluorocyclopropyl)-4-fluorobenzene (0.4 mmol), K3PO4 (2.0 equiv., 84.8
mg) were dissolved in 2 mL p-xylene, then the mixture was stirred at 110 °C for about 12 h to the
starting material was consumed (monitored by TLC), the mixture was filtered through celite and the
filtrate was concentrated to dryness. A portion of the residue was analyzed with 'H NMR to
determine selectivity and recovered. The crude was purified by column chromatography to give the
products d30 (64% yield, 50 mg).
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N-((2)-2-fluoro-3-(4-fluorophenyl)allyl)-N-((Z)-2-fluoro-3-(p-tolyl)allyl)aniline

d30: The crude mixture was purified by SiO. gel column chromatography with pentane/EA (from
100:1). 50 mg product was obtained by 64% isolated yield as brown oil.

'H NMR (600 MHz, Chloroform-d) & 7.38 — 7.33 (m, 2H), 7.29 (d, J = 8.1 Hz, 2H), 7.18 (= dd, J = 8.8,
7.2 Hz, 2H), 7.04 (d, J=7.9 Hz, 2H), 6.92 (~ t, J = 8.7 Hz, 2H), 6.82 (d, J = 7.8 Hz, 2H), 6.73 (1, J = 7.3
Hz, 1H), 5.56 (d, J = 39.4 Hz, 2H), 4.16 — 4.12 (m, 4H), 2.25 (s, 3H).

F NMR (565 MHz, Chloroform-d) 6 -110.52 (dt, J = 39.5, 8.1 Hz, 1F), -110.75 (dt, J = 39.2, 7.4 Hz,
1F), -114.00 (m, 1F).

13C NMR (151 MHz, Chloroform-d) & 161.8 (dd, J = 247.3, 3.2 Hz), 155.6 (dd, J = 269.6, 2.5 Hz), 155.2
(d, J=269.3 Hz), 147.8, 137.2 (d, J = 2.2 Hz), 130.3 (t, J = 7.6 Hz), 129.9 (d, J = 2.4 Hz), 129.4, 129.2,
129.0 (t, J = 2.9 Hz), 128.5 (d, J = 6.9 Hz), 118.3, 115.4 (d, J = 21.4 Hz), 113.2, 107.2 (d, J = 6.1 Hz),
106.0 (d, J=6.1 Hz), 51.6 (d, J = 22.7 Hz), 51.4 (d, J = 23.0 Hz), 21.3.

IR (neat, cm™): ¥: 3389, 2922, 1896, 1692, 1598, 1504, 1378, 1224, 1129, 1023, 955, 859, 745.
EI-HRMS: mass spectrometry: m/z calcd for CosH2NF3 [M]* 393.16989, measured 393.16976.

9. Kinetic orders

9.1. Kinetic order in gem-difluorocyclopropane al:

R F Optimized

conditions
NH, e i N ONH
' ©/ g F @

(see general
procedure for c,

al b1 p. S2) cl
(x mmol) (0.6 mmol)
0.1 mmol 0,036 mmol
0,2 mmol 0,058 mmol
0,4 mmol 0,144 mmol
0,8 mmol 0,144 mmol

(determined by "H NMR
analysis, 1,3,5-trimethoxybenzene
as an internal standard)

X-axis : Ln(al), Y-axis : Ln(c1)
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22,5 2 T _1 _0’5
y=0,7312x - 1,5885
‘ -----------a--u--,‘
e o
o
X-axis : Ln(al), Y-axis : Ln(c1), first 3 points only.
2,5 2 T _1 _0’5
y =x-1,0937
R? = 0,9686
1®
e ;'-
0.

Result: the reaction is first order in gem-difluorocyclopropane al.

9.2. Kinetic order in aniline b1:
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R F Optimized

-
' ©/ g F @

(see general
procedure for c,

a1 b1 p. S2) c1
(0.2 mmol) (x mmol)
0.1 mmol 0,064 mmol
0,2 mmol 0,074 mmol
0,4 mmol 0,076 mmol
0,8 mmol 0,072 mmol

(determined by "H NMR
analysis, 1,3,5-trimethoxybenzene
as an internal standard)

Result: the reaction is approximatively zeroth order in aniline b1.
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'H NMR (c3)
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'H NMR (c5)
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13C NMR (c5)
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19F NMR (c6)
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'HNMR (c7)
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13C NMR (¢7)
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'H NMR (c9)
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'H NMR (c23)
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13C NMR (¢23)

veLe —

6671~
zzsy’

16901 |
S6°901 |
L9ZLE ]
€921 1
1S bLLA
69bLL
L9'LLL Y
SO LLIA
29zl |
yovTL |
8y'8ZL |
€5'8Z1
61621 7
16621
66621~
vo'sel

Lgel 7
oL'/€L

8L /gL

187051\
Sv'ZsL ~
zTSsL —
66'951 7

—

"

ll

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

200

'H NMR (c24)

9Lz~
sze”~

_.w.m/
mw.m\

09'G~
1967

e 9~
ve9

0L\
S0 L
62°L~
0gL

#16'G
*66'C

et

Foo't

96|
860

Fe6'lL
€6'L

0.5 0.0

1.0

25

T
45 4.0
1 (ppm)

T
5.0

5.5

6.5

7.0

S69



%F NMR (c24)
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13C NMR (¢27)
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'H NMR (c29)

e

—

[

J

50 45 40 35 30 25 20 15 10 05 0C
1 (ppm)

5.5

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

10.0

19F NMR (¢29)

¥6°0LL-
26°0LL-
06°0LL-
18°0L1L-
G8°0LL-
€8°0LL-

v6°0LL-—
26°0LL-—
06°0LL-~

18°0LL-—
G8°0LL-—
€8°0LL-~

-110.80-110.85-110.90-110.95
1 (ppm)

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

-10

10

S77
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BC NMR (¢31)
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19F NMR (¢32)

LOLLL-
00°LLL-
86°0LL-
¥6°0LL-
€6°0LL-
16°0LL-

LOLLL- T
00" LLL-—
86°0LL-~

v6°0LL-—
€6°0LL-—
L6'0LL-~

-111.10

-111.00

-110.90

-110.80

1 (ppm)

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

-10

10

13C NMR (¢32)

YOElL
96'81

1161 A
sziz”
Sl
c1gz”
00°26 —
8L v

oo.va
90'S¥

vwsv\

L0'6¥

€L°6L—

¥Z'L0L
8Z°L01 7
96°LLL

zzozL—
6v'8ZL
ezl
zz6zL
L8'6zL
ze'6zL
6 LEL
62°LEL
LeLEL
z6'051 7
L9°YSL w
vvro5L

26991 —

190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
1 (ppm)

200

S82



'H NMR (¢33)
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'H NMR (d7)
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13C NMR (d7)
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19F NMR (d20)
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'H NMR (d21)
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13C NMR (d21)
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19F NMR (d22)
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'H NMR (d23)
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13C NMR (d23)
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19F NMR (d24)
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19F NMR (d26)
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19F NMR (d28)
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'H NMR (d29)
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13C NMR (d29)
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13C NMR (d30)
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