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l. General Remarks

All chemicals were obtained from commercial sources and were used as received unless
otherwise noted. All reactions were carried out using Schlenk techniques or in an N»-filled
glovebox. NMR Spectra were recorded on a 400 MHz NMR spectrometer in the solvent indicated.
The chemical shift is given in dimensionless 0 values and is frequency referenced relative to TMS
in 'H and 3C NMR spectroscopy. HRMS data were obtained on a Thermo Scientific LTQ
Orbitrap Discovery spectrometer (Bremen, Germany). Column chromatography was performed on
silica gel (300-400 mesh) using ethyl acetate/hexanes. 8-Methylquinolines' and
gem-difluoroalkenes’ were prepared according to literature reports.
1. General procedures for the synthesis of compound 3
Typical Reaction Conditions. 8-Methylquinoline (0.2 mmol), gem-difluoroalkene (0.3 mmol),
[Cp*RhCL:], (5 mol%), AgNTE, (20 mol%), Ca(OH) (3.0 equiv), Zn(OAc), (50 mol%), 4 A M.S.
(100 mg), and TFE (2 mL) were charged into a pressure tube. The reaction mixture was stirred
under N at 45 °C for 24 h. After the solvent was removed under reduced pressure, the residue was
purified by silica gel chromatography using PE/EA (40:1 to 20:1) to afford the product 3.
COOMe

(Z2)-Methyl 4-(2-fluoro-3-(quinolin-8-yl)prop-1-en-1-yl)benzoate (3aa)

3aa was obtained according to the general procedure in 81% yield (51.7 mg), white solid, Rr = 0.30
(hexanes/ethyl acetate = 25/1). 'H NMR (400 MHz, CDCl;) J 8.95 (dd, J = 4.2, 1.7 Hz, 1H), 8.16 (dd,
J=28.3,1.7Hz, 1H), 7.95-7.93 (m, 2H), 7.76 (d, J=8.2 Hz, 1H), 7.73 (d, /= 7.0 Hz, 1H), 7.58 — 7.47
(m, 3H), 7.42 (dd, J = 8.3, 4.2 Hz, 1H), 5.63 (d, J = 38.6 Hz, 1H), 4.41 (d, J = 17.0 Hz, 2H), 3.88 (s,
3H). *C NMR (100 MHz, CDCl3) 6 167.0, 161.8 (d, Jer = 269.7 Hz), 149.9, 146.7, 138.6 (d, Jcr = 2.8
Hz), 136.5, 134.7, 129.8, 129.8, 128.6, 128.3 (d, Jcr = 7.8 Hz), 128.1 (d, Jcr = 2.4 Hz), 127.5, 126 .4,
121.4,107.1 (d, Jcr = 7.7 Hz), 52.12, 34.6 (d, Jcr = 27.6 Hz). 'F NMR (376 MHz, CDCl;) § -94.6.
HRMS: m/z: [M + H]" calculated for C20HsFNO,: 322.1238, found 322.1237.
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(Z)-Methyl 4-(2-fluoro-3-(5-methylquinolin-8-yl)prop-1-en-1-yl)benzoate (3ba)

3ba was obtained according to the general procedure in 72% yield (48.0 mg), white solid, Rr = 0.30
(hexanes/ethyl acetate = 25/1). 'H NMR (400 MHz, CDCl;) J 8.94 (dd, J = 4.1, 1.7 Hz, 1H), 8.32 (dd,
J=28.5,1.7 Hz, 1H), 7.94 — 7.92 (m, 2H), 7.60 (d, J = 7.2 Hz, 1H), 7.50 — 7.48 (m, 2H), 7.43 (dd, J =
8.5,4.1 Hz, 1H), 7.34 (d, J = 7.2 Hz, 1H), 5.59 (d, J = 38.6 Hz, 1H), 4.37 (d, J = 16.6 Hz, 2H), 3.88 (s,
3H), 2.67 (s, 3H). 3C NMR (100 MHz, CDCls) § 167.0, 162.1 (d, Jcr = 269.8 Hz), 149.3, 146.8, 138.7
(d, Jor=2.8 Hz), 134.2, 132.8, 132.6 (d, Jcr = 1.9 Hz), 129.7, 129.5, 128.3 (d, Jcr = 7.8 Hz), 128.0 (d,
Jer = 2.4 Hz), 127.9, 126.9, 120.9, 106.9 (d, Jcr = 7.7 Hz), 52.1, 34.6 (d, Jcr = 27.6 Hz), 18.7. '°F
NMR (376 MHz, CDCl;3) 6 -94.5. HRMS: m/z: [M + H]" calculated for C2;H;sFNO;: 336.1394, found
336.1398.

] COOMe

(Z)-Methyl 4-(2-fluoro-3-(5-fluoroquinolin-8-yl)prop-1-en-1-yl)benzoate (3ca)

3ca was obtained according to the general procedure in 68% yield (46.1 mg), white solid, R¢ = 0.35
(hexanes/ethyl acetate = 25/1). 'H NMR (400 MHz, CDCl;) J 8.98 (dd, J = 4.2, 1.8 Hz, 1H), 8.43 (dd,
J =284, 1.8 Hz, 1H), 7.99 — 7.90 (m, 2H), 7.66 — 7.63(m, 1H), 7.54 — 7.45 (m, 3H), 7.20 (dd, J = 9.5,
8.1 Hz, 1H), 5.62 (d, J = 38.5 Hz, 1H), 4.34 (d, J = 16.9 Hz, 2H), 3.88 (s, 3H). 1*C NMR (100 MHz,
CDCl3) 0 167.0, 161.5 (dd, Jcr = 269.4, 0.9 Hz), 157.2 (d, Jo-r = 253.3 Hz), 150.7, 147.0 (d, Jcr = 2.8
Hz), 138.5 (d, Jor = 2.8 Hz), 130.6 (dd, Jor = 4.6, 1.5 Hz), 129.8, 129.6 (d, Jcr = 4.8 Hz), 129.2 (d,
Jor=8.6 Hz), 128.3 (d, Jor = 7.8 Hz), 128.2 (d, Jcr = 2.4 Hz), 121.4 (d, Jer = 2.9 Hz), 119.4 (d, Jcr
=16.2 Hz), 109.9 (d, Jcr = 19.1 Hz), 107.1 (d, Jor = 7.7 Hz), 52.1, 34.2 (d, Jcr = 27.7 Hz). 'F NMR
(376 MHz, CDCl3) ¢ -95.2, -123.7. HRMS: m/z: [M + H]" calculated for CyHsF2NO»: 340.1144,
found 340.1143.
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(Z2)-Methyl 4-(3-(5-bromoquinolin-8-yl)-2-fluoroprop-1-en-1-yl)benzoate (3da)

3da was obtained according to the general procedure in 60% yield (48.2 mg), white solid, Rr = 0.30

(hexanes/ethyl acetate = 15/1). 'H NMR (400 MHz, CDCl;) J 8.96 (dd, J = 4.1, 1.6 Hz, 1H), 8.55 (dd,

J=28.5,1.6 Hz, 1H), 7.95-7.93 (m, 2H), 7.81 (d, J=7.7 Hz, 1H), 7.58 (d, /= 7.7 Hz, 1H), 7.55 - 7.47

(m, 3H), 5.63 (d, J = 38.5 Hz, 1H), 4.36 (d, J = 17.1 Hz, 2H), 3.89 (s, 3H). 1*C NMR (100 MHz, CDCl;)
0167.0, 161.1 (d, Jer = 269.5 Hz), 150.5, 147.3, 138.4 (d, Jcr = 2.7 Hz), 135.9, 1349 (d, Jcr=1.2

Hz), 130.2, 130.0, 129.8, 128.4, 128.3, 127.9, 122.5, 121.2, 107.3 (d, Jcr = 7.6 Hz), 52.2, 34.5 (d, Jcr

=27.6 Hz). "F NMR (376 MHz, CDCl;) 6 -95.2. HRMS: m/z: [M + H]" calculated for C20H;sBrFNO.:

400.0343, found 400.0343.
COOMe

(Z)-Methyl 4-(2-fluoro-3-(5-phenylquinolin-8-yl)prop-1-en-1-yl)benzoate (3ea), Z/E = 15/1

3ea was obtained according to the general procedure in 71% yield (56.7 mg), white solid, Ry = 0.3
(hexanes/ethyl acetate = 15/1). '"H NMR (400 MHz, CDCls) 6 8.95 (d, J = 2.5 Hz, 1H), 8.25 (dd, J =
8.5, 1.1 Hz, 1H), 7.96 — 7.94 (m, 2H), 7.76 (d, J = 7.2 Hz, 1H), 7.54 — 7.44 (m, 8H), 7.36 (dd, J = 8.5,
4.1 Hz, 1H), 5.70 (d, J = 38.6 Hz, 1H), 4.45 (d, J = 17.4 Hz, 2H), 3.88 (s, 3H). '3C NMR (100 MHz,
CDCl) 6 167.0, 161.7 (d, Jcr = 269.7 Hz), 149.6, 146.8, 140.1, 139.4, 138.6 (d, Jcr = 2.7 Hz), 134.8,
134.0 (d, Jcr = 0.9 Hz), 130.2, 129.8, 129.2, 128.6, 128.3 (d, Jcr = 7.7 Hz), 128.1 (d, Jor = 2.4 Hz),
127.8, 127.04, 127.0, 121.2, 107.2 (d, Jor = 7.6 Hz), 52.1, 34.8 (d, Jer = 27.4 Hz). F NMR (376
MHz, CDCl3) 6 -94.7. HRMS: m/z: [M + H]" calculated for C26H20FNO,: 398.1551, found 398.1555.
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(Z)-Methyl 4-(2-fluoro-3-(5-(4-fluorophenyl)quinolin-8-yl)prop-1-en-1-yl)benzoate (3fa)

3fa was obtained according to the general procedure in 62% yield (51.3 mg), white solid, Rf = 0.3
(hexanes/ethyl acetate = 15/1). 'H NMR (400 MHz, CDCl;) J 8.96 (dd, J = 4.1, 1.7 Hz, 1H), 8.19 (dd,
J=28.6,1.7Hz, 1H), 7.96 — 7.94 (m, 2H), 7.76 (d, J=7.3 Hz, 1H), 7.53 — 7.51 (m, 2H), 7.45 (d, J=7.3
Hz, 1H), 7.44 — 7.36 (m, 3H), 7.23 — 7.16 (m, 2H), 5.71 (d, J=38.6 Hz, 1H), 4.45 (d, /= 17.5 Hz, 2H),
3.89 (s, 3H). 1*C NMR (100 MHz, CDCl3) § 167.0, 162.6 (d, Jc.r = 245.6 Hz), 161.7 (d, Jc-r = 269.7
Hz), 149.7, 146.8, 138.9, 138.6 (d, Jcr = 2.8 Hz), 135.3 (d, Jor = 3.4 Hz), 134.5, 134.3 (d, Jcr =09
Hz), 131.7 (d, Jcr = 8.0 Hz), 129.8, 129.2, 128.3 (d, Jcr = 7.8 Hz), 128.2 (d, Jcr = 2.3 Hz), 127.2,
127.0, 121.4, 115.6 (d, Jer = 21.3 Hz), 107.2 (d, Jor = 7.7 Hz), 52.13, 34.8 (d, Jor = 27.5 Hz). F
NMR (376 MHz, CDCls) 6 -94.8, -114.5. HRMS: m/z: [M + H]" calculated for C26H1oF2NO,: 416.1457,
found 416.1458.

(2)-Methyl 4-(2-fluoro-3-(5-(naphthalen-2-yl)quinolin-8-yl)prop-1-en-1-yl)benzoate (3ga)

3ga was obtained according to the general procedure in 63% yield (56.8 mg), white solid, Ry = 0.4
(hexanes/ethyl acetate = 15/1). '"H NMR (400 MHz, CDCl;) J 8.97 (dd, J = 4.1, 1.7 Hz, 1H), 8.28 (dd,
J=28.6, 1.7 Hz, 1H), 7.98 — 7.86 (m, 6H), 7.80 (d, J = 7.3 Hz, 1H), 7.58 — 7.52 (m, 6H), 7.36 (dd, J =
8.6,4.1 Hz, 1H), 5.71 (d, J=38.6 Hz, 1H), 4.48 (d, J= 17.2 Hz, 2H), 3.88 (s, 3H). *C NMR (100 MHz,
CDCl3) 0 167.1, 161.8 (d, Jor = 269.7 Hz), 149.7, 146.8, 140.0, 138.7 (d, Jcr = 2.8 Hz), 136.9, 134.9,
134.2 (d, Jor = 0.65 Hz), 133.5, 132.8, 129.8, 129.3, 129.1, 128.4, 128.3 (d, Jor = 3.2 Hz), 128.2,
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128.16, 128.1, 127.9, 127.4, 127.2, 126.7, 126.5, 121.3, 107.2 (d, Jcr = 7.7 Hz), 52.1, 34.8 (d, Jcr =
27.5 Hz). F NMR (376 MHz, CDCl3) § -94.6. HRMS: m/z: [M + H]" calculated for C30H2FNO;:

448.1707, found 448.1707.
COOMe

Methyl4-((Z)-2-fluoro-3-(5-((£)-styryl)quinolin-8-yl)prop-1-en-1-yl)benzoate (3ha)

3ha was obtained according to the general procedure in 53% yield (45.0 mg), white solid, Rr = 0.40
(hexanes/ethyl acetate = 15/1). 'H NMR (400 MHz, CDCl;) J 8.96 (dd, J = 4.1, 1.6 Hz, 1H), 8.55 (dd,
J=28.6, 1.6 Hz, 1H), 7.95 — 7.93 (m, 2H), 7.82 — 7.67 (m, 3H), 7.59 — 7.58 (m, 2H), 7.51 — 7.49 (m,
2H), 7.45 (dd, J= 8.6, 4.1 Hz, 1H), 7.42 — 7.38 (m, 2H), 7.33 - 7.29 (m, 1H), 7.17 - 7.13 (m, 1H), 5.63
(d, J = 38.6 Hz, 1H), 4.41 (d, J = 16.8 Hz, 2H), 3.88 (s, 3H). *C NMR (100 MHz, CDCls) § 167.0,
161.8 (d, Jor = 269.7 Hz), 149.7, 146.8, 138.6 (d, Jc.r = 2.7 Hz), 137.3, 135.0, 134.3 (d, Jcr = 1.5 Hz),
132.8, 132.5, 129.8, 129.7, 128.9, 128.3, 128.26, 128.1 (d, Jcr = 2.2 Hz), 126.9, 126.7, 124.2, 123.7,
121.1, 107.1 (d, Jcr = 7.6 Hz), 52.1, 34.8 (d, Jcr = 27.5 Hz). F NMR (376 MHz, CDCls) J -94.5.
HRMS: m/z: [M + H]" calculated for C2sH22FNOz: 424.1707, found 424.1711.

! COOMe

F
CC

Me =

(Z2)-Methyl 4-(2-fluoro-3-(6-methylquinolin-8-yl)prop-1-en-1-yl)benzoate (3ia)

3ia was obtained according to the general procedure in 79% yield (52.9 mg), white solid, R = 0.30

(hexanes/ethyl acetate = 25/1). '"H NMR (400 MHz, CDCls) § 8.87 (dd, J = 4.2, 1.7 Hz, 1H), 8.04 (dd,

J=128.3, 1.7 Hz, 1H), 7.95 — 7.93 (m, 2H), 7.54 (s, 1H), 7.51 — 7.49 (m, 3H), 7.36 (dd, J = 8.2, 4.2 Hz,

1H), 5.62 (d, J = 38.6 Hz, 1H), 4.37 (d, J = 17.1 Hz, 2H), 3.88 (s, 3H), 2.51 (s, 3H). *C NMR (100

MHz, CDCls) ¢ 167.0, 161.8 (d, Jcr = 269.8 Hz), 149.0, 145.2, 138.7 (d, Jcr = 2.8 Hz), 136.2, 135.7,

134.2 (d, Jcr = 1.4 Hz), 132.0, 129.7, 128.7, 128.3 (d, Jcr = 7.8 Hz), 128.1 (d, Jcr = 2.3 Hz), 126.3,

121.3,107.0 (d, Jo-r = 7.7 Hz), 52.1, 34.5 (d, Jo-r = 27.5 Hz), 21.7. F NMR (376 MHz, CDCl3) 6 -94.5.
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HRMS: m/z: [M + H]" calculated for C2;H;sFNO2: 336.1394, found 336.1396.

! COOMe
|
F
N
L
. =

(Z)-Methyl 4-(2-fluoro-3-(6-fluoroquinolin-8-yl)prop-1-en-1-yl)benzoate (3ja)

3ja was obtained according to the general procedure in 67% yield (45.4 mg), white solid, Rf = 0.30
(hexanes/ethyl acetate = 25/1). 'H NMR (400 MHz, CDCl;) J 8.90 (dd, J = 4.2, 1.6 Hz, 1H), 8.10 (dd,
J=28.3,1.7 Hz, 1H), 7.99 — 7.91 (m, 2H), 7.56 — 7.48 (m, 3H), 7.43 (dd, J = 8.3, 4.2 Hz, 1H), 7.37 (dd,
J=28.6,2.8 Hz, 1H), 5.69 (d, J = 38.4 Hz, 1H), 4.40 (d, J = 17.9 Hz, 2H), 3.89 (s, 3H). '3C NMR (100
MHz, CDCls) 6 167.0, 160.7 (d, Jcr = 269.4 Hz), 160.1 (d, Jo.r = 246.8 Hz), 149.1 (d, Jcr = 2.7 Hz),
143.8, 138.3 (d, Jor = 2.9 Hz), 138.0 (d, Jcr = 8.6 Hz), 135.9 (d, Jcr = 5.5 Hz), 129.8, 129.4 (d, Jor =
10.1Hz), 128.4 (d, Jcr = 7.7 Hz), 128.36, 122.2, 119.8 (d, Jcr = 26.2 Hz), 110.1 (d, Jc-r = 21.1 Hz),
107.6 (d, Jer = 7.6 Hz), 52.2, 34.5 (d, Jo-r = 27.7 Hz). F NMR (376 MHz, CDCl;) § -95.6, -113.0.
HRMS: m/z: [M + H]" calculated for C20HisFNO,: 340.1144, found 340.1145.

! COOMe

F

N
L
Br Z

(Z2)-Methyl 4-(3-(6-bromoquinolin-8-yl)-2-fluoroprop-1-en-1-yl)benzoate (3ka)

3ka was obtained according to the general procedure in 63% yield (50.4 mg), white solid, Rr = 0.30
(hexanes/ethyl acetate = 25/1). 'H NMR (400 MHz, CDCl;) J 8.94 (dd, J = 4.2, 1.7 Hz, 1H), 8.05 (dd,
J=28.3,1.7Hz, 1H), 7.96 — 7.94 (m, 2H), 7.91 (d, J=2.1 Hz, 1H), 7.79 (d, J=1.1 Hz, 1H), 7.52 - 7.50
(m, 2H), 7.43 (dd, J = 8.3, 4.2 Hz, 1H), 5.67 (d, J = 38.4 Hz, 1H), 4.36 (d, J = 17.6 Hz, 2H), 3.89 (s,
3H). *C NMR (100 MHz, CDCl3) 6 167.0, 160.7 (d, Jcr = 269.5 Hz), 150.1, 145.3, 138.3 (d, Jcr = 2.9
Hz), 137.0, 135.5, 132.9, 129.8, 129.7, 129.4, 128.4 (d, Jcr = 7.7 Hz), 128.3, 122.2, 120.3, 107.6 (d,
Jor = 7.6 Hz), 52.1, 34.3 (d, Jer = 27.7 Hz). 'F NMR (376 MHz, CDCl3) J -95.5. HRMS: m/z: [M +
H]" calculated for C20H sBrFNO>: 400.0343, found 400.0341.
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(Z)-Methyl 4-(2-fluoro-3-(7-methylquinolin-8-yl)prop-1-en-1-yl)benzoate (31a)
3la was obtained according to the general procedure in 30% yield (20.1 mg), white solid, Rf = 0.30
(hexanes/ethyl acetate = 25/1). 'H NMR (400 MHz, CDCl;) J 8.93 (dd, J = 4.2, 1.8 Hz, 1H), 8.13 (dd,
J=28.2,1.8 Hz, 1H), 7.90 — 7.88 (m, 2H), 7.71 (d, J = 8.4 Hz, 1H), 7.45 — 7.40 (m, 3H), 7.37 (dd, J =
8.2, 4.2 Hz, 1H), 5.24 (d, J = 39.2 Hz, 1H), 4.50 (d, J = 10.1 Hz, 2H), 3.87 (s, 3H), 2.61 (s, 3H). 1°C
NMR (100 MHz, CDCl;) J 167.1, 161.8 (d, Jcr = 270.6 Hz), 150.0, 147.1, 138.8 (d, Jcr = 2.7 Hz),
138.8, 136.2, 131.6 (d, Jer = 6.9 Hz), 129.9, 129.7, 128.2 (d, Jcr = 7.8 Hz), 127.9 (d, Jor = 2.4 Hz),
126.9, 126.9, 120.5, 105.5 (d, Jcr = 7.6 Hz), 52.1, 30.8 (d, Jcr = 28.9 Hz), 20.4. '°F NMR (376 MHz,
CDCl3) 6 -93.1. HRMS: m/z: [M + H]* calculated for Co1Hi1sFNO,: 336.1394, found 336.1394.

! COOMe

F
F N\

P®
(Z)-Methyl 4-(2-fluoro-3-(7-fluoroquinolin-8-yl)prop-1-en-1-yl)benzoate (3ma)
3ma was obtained according to the general procedure in 90% yield (61.0 mg), white solid, Rf = 0.30
(hexanes/ethyl acetate = 25/1). 'H NMR (400 MHz, CDCl;) J 8.96 (dd, J = 4.2, 1.7 Hz, 1H), 8.13 (dd,
J=28.3, 1.7 Hz, 1H), 7.91 — 7.89 (m, 2H), 7.76 (dd, J = 9.0, 6.1 Hz, 1H), 7.45 — 7.43 (m, 2H), 7.41 —
7.34 (m, 2H), 5.51 (d, J = 38.5 Hz, 1H), 4.41 (d, J = 13.1 Hz, 2H), 3.86 (s, 3H). '*C NMR (100 MHz,
CDCl) 6 167.0, 161.3 (d, Jcr = 248.2 Hz), 160.7 (dd, Jc.r = 270.3, 1.0 Hz), 150.9, 147.5 (d, Jcr = 8.9
Hz), 138.6 (d, Jor = 2.8 Hz), 136.3 (d, Jcr = 1.2 Hz), 129.7, 128.9 (d, Jcr = 10.5 Hz), 128.2 (d, Jor =
7.8 Hz), 128.0 (d, Jcr = 2.4 Hz), 125.5 (d, Jor = 0.8 Hz), 120.6 (d, Jcr = 2.5 Hz), 118.9 (dd, Jcr =
14.6, 4.2 Hz), 117.0 (d, Jc.r = 26.3 Hz), 106.0 (d, Jo.r = 7.4 Hz), 52.1, 27.4 (dd, Jor = 29.9, 3.2 Hz). 'F
NMR (376 MHz, CDCl3) 6 -95.0 (d, J = 5.5 Hz, 1F), -110.9 (d, J= 5.5 Hz, IF). HRMS: m/z: [M + H]*
calculated for Cyo0HsFaNO3: 340.1144, found 340.1146.
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(2)-Methyl 4-(3-(7-chloroquinolin-8-yl)-2-fluoroprop-1-en-1-yl)benzoate (3na)
3na was obtained according to the general procedure in 92% yield (65.2 mg), white solid, Rf = 0.3
(hexanes/ethyl acetate = 25/1). 'H NMR (400 MHz, CDCl;) J 8.87 (dd, J = 4.2, 1.7 Hz, 1H), 8.03 (dd,
J =283, 1.7 Hz, 1H), 7.81 — 7.79 (m, 2H), 7.62 — 7.60 (m, 1H), 7.48 — 7.46 (m, 1H), 7.37 — 7.29 (m,
3H), 5.26 (d, J = 38.8 Hz, 1H), 4.49 (d, J = 11.1 Hz, 2H), 3.77 (s, 3H). *C NMR (100 MHz, CDCl3) §
167.0, 160.5 (d, Jcr = 270.6 Hz), 150.9, 147.4, 138.6 (d, Jcr = 2.8 Hz), 136.3, 136.1, 132.1 (d, Jcr =
6.0 Hz), 129.7, 128.3, 128.24, 128.2, 128.0 (d, Jcr = 2.3 Hz), 127.1, 121.4, 106.1 (d, Jor = 7.4 Hz),
52.1, 31.7 (d, Jer = 30.1 Hz). F NMR (376 MHz, CDCl3) ¢ -94.5. HRMS: m/z: [M + H]" calculated
for C20HsCIFNO;: 356.0848, found 356.0849.

! COOMe

F
Br N\

9@
(Z2)-Methyl 4-(3-(7-bromoquinolin-8-yl)-2-fluoroprop-1-en-1-yl)benzoate (30a)
30a was obtained according to the general procedure in 94% yield (75.0 mg), white solid, Ry = 0.30
(hexanes/ethyl acetate = 15/1). 'H NMR (400 MHz, CDCls) § 8.94 (dd, J=4.2, 1.7 Hz, 1H), 8.11 (dd, J
= 8.3, 1.6 Hz, 1H), 7.90 — 7.89 (m, 2H), 7.73 — 7.71 (m, 1H), 7.63 — 7.61 (m, 1H), 7.43 — 7.40 (m, 3H),
5.32(d, J=38.9 Hz, 1H), 4.61 (d, J = 10.5 Hz, 2H), 3.86 (s, 3H). *C NMR (100 MHz, CDCl3) 6 167.0,
160.5 (d, Jcr =270.7 Hz), 150.8, 147.4, 138.6 (d, Jcr = 2.7 Hz), 136.3, 134.2 (d, Jcr = 6.7 Hz), 131.1,
129.6, 128.4, 128.2 (d, Jcr = 7.8 Hz), 127.9 (d, Jcr = 2.4 Hz), 127.4, 126.9, 121.6, 106.2 (d, Jcr=7.3
Hz), 52.1, 34.4 (d, Jcr = 30.0 Hz). YF NMR (376 MHz, CDCl3) § -94.5. HRMS: m/z: [M + H]*
calculated for C,0H15sBrFNO,: 400.0343, found 400.0344.

l COOMe
F

FsC N
=

(2)-Methyl 4-(2-fluoro-3-(7-(trifluoromethyl)quinolin-8-yl)prop-1-en-1-yl)benzoate (3pa)
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3pa was obtained according to the general procedure in 74% yield (57.6 mg), white solid, Rr = 0.40
(hexanes/ethyl acetate = 15/1). 'H NMR (400 MHz, CDCl;) 6 9.03 (dd, J = 3.9, 1.5 Hz, 1H), 8.20 (dd,
J=8.3,13 Hz, 1H), 7.91 — 7.82 (m, 4H), 7.52 (dd, J = 8.3, 4.1 Hz, 1H), 7.39 — 7.37 (m, 2H), 5.15 (d, J
= 38.8 Hz, 1H), 4.67 (d, J = 9.0 Hz, 2H), 3.86 (s, 3H). *C NMR (100 MHz, CDCl3) § 167.0, 161.5 (d,
Jor = 270.5 Hz), 151.2, 146.7, 138.6 (d, Jc.r = 2.6 Hz), 136.3, 134.5 (m), 130.1 (q, Jcr = 30.0 Hz),
129.8, 129.6, 128.2, 128.1, 128.0 (d, Jcr = 2.3 Hz), 124.4 (q, Jcr = 273.3 Hz), 123.1, 122.9 (q, Jcr =
5.4 Hz), 106.4 (d, Jcr = 7.6 Hz), 52.1, 30.9 (dq, Jcr = 30.9, 1.9 Hz). F NMR (376 MHz, CDCls) &
-58.5 (d, J= 3.5 Hz, 3F), -93.3 (q, /= 3.5 Hz, 1F). HRMS: m/z: [M + H]" calculated for C,HsFsNO:
390.1112, found 390.1115.

! COOMe

F
N
D

Me =

Me
(Z2)-Methyl 4-(3-(4,6-dimethylquinolin-8-yl)-2-fluoroprop-1-en-1-yl)benzoate (3ga)
3qa was obtained according to the general procedure in 42% yield (29.1 mg), white solid, Ry = 0.30
(hexanes/ethyl acetate = 15/1). 'H NMR (400 MHz, CDCls) 6 8.73 (d, J = 4.3 Hz, 1H), 7.95 — 7.93 (m,
2H), 7.72 (s, 1H), 7.55 (s, 1H), 7.51 — 7.49 (m, 2H), 7.22 (d, J = 4.3 Hz, 1H), 5.61 (d, J=38.6 Hz, 1H),
4.38 (d, J=17.0 Hz, 2H), 3.89 (s, 3H), 2.69 (s, 3H), 2.56 (s, 3H). *C NMR (100 MHz, CDCl3) § 167.1,
162.0 (d, Jcr = 269.8 Hz), 148.6, 144.9, 143.9, 138.8 (d, Jcr = 2.7 Hz), 135.9, 134.7 (d, Jcr = 1.3 Hz),
134.2, 131.7, 129.8, 128.7, 128.3 (d, Jc-r = 7.8 Hz), 128.1 (d, Jor = 2.4 Hz), 122.3 (d, Jor = 21.3 Hz),

107.0 (d, Jer = 7.7 Hz), 52.1, 34.9 (d, Jor = 27.4 Hz), 22.1, 19.1. F NMR (376 MHz, CDCI3) J -94.5.
HRMS: m/z: [M + H]" calculated for C2,H20FNO>: 350.1551, found 350.1550.

(2)-8-(2-Fluoro-3-(4-methoxyphenyl)allyl)quinoline (3ab)

3ab was obtained according to the general procedure in 63% yield (37.2 mg), white solid, Ry = 0.20
(hexanes/ethyl acetate = 25/1). '"H NMR (400 MHz, CDCl;) J 8.95 (dd, J = 4.2, 1.7 Hz, 1H), 8.14 (dd,
J=28.3,1.7Hz, 1H), 7.74 (d, J= 7.8 Hz, 2H), 7.56 — 7.47 (m, 1H), 7.45 — 7.35 (m, 3H), 6.83 — 6.80 (m,
2H), 5.55 (d, J = 39.4 Hz, 1H), 4.38 (d, J = 17.9 Hz, 2H), 3.77 (s, 3H). 3C NMR (100 MHz, CDCl;) &
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158.41 (d, Jor = 2.8 Hz), 158.4 (d, Jcr = 263.1 Hz), 149.8, 146.7, 136.5, 135.4, 129.7 (d, Jcr = 7.5
Hz), 129.5, 128.6, 127.2, 126.7 (d, Jcr = 2.6 Hz), 126.5, 121.2, 113.9, 107.2 (d, Jcr = 8.5 Hz), 55.3,
34.4 (d, Jor = 28.0 Hz). °F NMR (376 MHz, CDCl3) ¢ -101.9. HRMS: m/z: [M + H]" calculated for
CioH16FNO: 294.1289, found 294.1286.

l OMe

|

F
Br N\

e
(2)-7-Bromo-8-(2-fluoro-3-(4-methoxyphenyl)allyl)quinoline (30b)
3ob was obtained according to the general procedure in 74% yield (54.7 mg), white solid, Rr = 0.30
(hexanes/ethyl acetate = 25/1). '"H NMR (400 MHz, CDCl;) 6 8.95 (dd, J=4.1, 1.6 Hz, 1H), 8.11 (dd, J
=8.2,1.5 Hz, 1H), 7.73 - 7.71 (m, 1H), 7.62 — 7.60 (m, 1H), 7.42 (dd, /= 8.2, 4.2 Hz, 1H), 7.33 - 7.31
(m, 2H), 6.78 — 6.76 (m, 2H), 5.23 (d, J = 39.8 Hz, 1H), 4.58 (d, J = 10.9 Hz, 2H), 3.74 (s, 3H). 13°C
NMR (100 MHz, CDCl3) ¢ 158.3 (d, Jor = 2.7 Hz), 157.2 (d, Jor = 264.2 Hz), 150.7, 147.6, 136.3,
134.9 (d, Jcr = 6.2 Hz), 131.2, 129.7 (d, Jcr = 7.5 Hz), 128.2, 127.5, 126.9, 126.8 (d, Jcr = 2.5 Hz),
121.5, 113.8, 106.3 (d, Jcr = 8.2 Hz), 55.3, 34.3 (d, Jcr = 30.5 Hz). F NMR (376 MHz, CDCl3) §
-101.7. HRMS: m/z: [M + H]" calculated for C;9H;sBrFNO: 372.0394, found 372.0397.

]Me

F
Br N\

9@
(Z)-7-Bromo-8-(2-fluoro-3-(p-tolyl)allyl)quinoline (30cC)
3oc was obtained according to the general procedure in 98% yield (69.5 mg), white solid, Rf = 0.30
(hexanes/ethyl acetate = 25/1). '"H NMR (400 MHz, CDCls) § 8.94 (dd, J = 4.2, 1.8 Hz, 1H), 8.09 (dd,
J =283, 1.8 Hz, 1H), 7.72 — 7.70 (m, 1H), 7.61 — 7.58 (m, 1H), 7.40 (dd, J = 8.2, 4.2 Hz, 1H), 7.28 —
7.26 (m, 2H), 7.04 — 7.02 (m, 2H), 5.25 (d, J = 39.8 Hz, 1H), 4.58 (d, J = 10.8 Hz, 2H), 2.26 (s, 3H).
BC NMR (100 MHz, CDCl3) 6 157.9 (d, Jcr = 265.6 Hz), 150.7, 147.6, 136.4 (d, Jcr = 2.4 Hz), 136.3,
134.8 (d, Jcr = 6.2 Hz), 131.2, 131.1 (d, Jor = 2.5 Hz), 129.1, 128.3 (d, Jer = 7.3 Hz), 128.2, 127.4,
126.9, 121.5, 106.7 (d, Je-r = 8.0 Hz), 34.3 (d, Jer = 30.5 Hz), 21.3.'F NMR (376 MHz, CDCl3) &
-99.8. HRMS: m/z: [M + H]" calculated for C1oHi5sBrFN: 356.0445, found 372.0442.
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F
Br N\
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(2)-7-Bromo-8-(3-(4-(tert-butyl)phenyl)-2-fluoroallyl)quinoline (30d)
3od was obtained according to the general procedure in 97% yield (77.0 mg), white solid, Rr = 0.30
(hexanes/ethyl acetate = 25/1). 'H NMR (400 MHz, CDCl;) J 8.93 (dd, J = 4.2, 1.7 Hz, 1H), 8.09 (dd,
J=18.2,1.7 Hz, 1H), 7.72 — 7.70 (m, 1H), 7.61 — 7.58 (m, 1H), 7.39 (dd, J = 8.2, 4.2 Hz, 1H), 7.33 —
7.31 (m, 2H), 7.26 — 7.24 (m, 2H), 5.27 (d, J = 39.8 Hz, 1H), 4.59 (d, J = 10.9 Hz, 2H), 1.26 (s, 9H).
3C NMR (100 MHz, CDCl3) 6 158.1 (d, Jer = 265.8 Hz), 150.7, 149.6 (d, Jcr = 2.1 Hz), 147.6, 136.3,
134.8 (d, Jcr = 6.1 Hz), 131.2, 131.17, 128.2 (d, Jcr = 1.6 Hz), 128.1, 127.4, 126.9, 125.3, 121.5,
106.6 (d, Jcr = 8.0 Hz), 34.6, 34.4 (d, Jor = 30.4 Hz), 31.4. F NMR (376 MHz, CDCl3) & -99.8.
HRMS: m/z: [M + H]" calculated for C2,H»1BrFN: 398.0914, found 398.0912.

O F
| F

Br N\

9@
(Z)-7-Bromo-8-(2-fluoro-3-(4-fluorophenyl)allyl)quinoline (30e)
3oe was obtained according to the general procedure in 75% yield (54.1 mg), white solid, Rf = 0.30
(hexanes/ethyl acetate = 25/1). '"H NMR (400 MHz, CDCls) 6 8.96 (d, J=2.7 Hz, 1H), 8.13 (d, J = 8.1
Hz, 1H), 7.75 = 7.72 (m, 1H), 7.64 — 7.62 (m, 1H), 7.43 (dd, J = 8.2, 4.1 Hz, 1H), 7.34 — 7.32 (m, 2H),
6.93 — 6.89 (m, 2H), 5.24 (d, J = 39.1 Hz, 1H), 4.59 (d, J = 10.7 Hz, 2H). '*C NMR (100 MHz, CDCls)
0161.5 (dd, Jcr =244.7, 3.3 Hz), 158.3 (dd, Jcr = 266.0, 2.3 Hz), 150.8, 147.5, 136.4, 134.6 (d, Jcr =
6.5 Hz), 131.2, 130.02, 130.0 (d, Jc.r = 15.4 Hz), 128.3, 127.5, 126.9, 121.6, 115.2 (d, Jcr = 21.2 Hz),
105.8 (d, Je-r = 8.0 Hz), 34.3 (d, Jo-r = 30.4 Hz). F NMR (376 MHz, CDCl3) § -100.0 (d, J = 1.0 Hz,

1F), -115.2 (d, J = 1.0 Hz, 1F). HRMS: m/z: [M + H]" calculated for CisH;2BrF.N: 360.0194, found
360.0193.

512



(£)-7-bromo-8-(3-(4-chlorophenyl)-2-fluoroallyl)quinoline (3of)

3of was obtained according to the general procedure in 97% yield (73.2 mg), white solid, Rr = 0.30
(hexanes/ethyl acetate = 25/1). '"H NMR (400 MHz, CDCl;) 6 8.95 (d, J = 2.7 Hz, 1H), 8.12 (d, J = 8.1
Hz, 1H), 7.74 - 7.71 (m, 1H), 7.64 — 7.61 (m, 1H), 7.42 (dd, J=8.1, 4.1 Hz, 1H), 7.30 — 7.28 (m, 2H),
7.19 —7.17 (d, J = 8.3 Hz, 2H), 5.23 (d, J = 38.9 Hz, 1H), 4.59 (d, J = 10.6 Hz, 2H). 3*C NMR (100
MHz, CDCls) ¢ 159.0 (d, Jcr = 267.6 Hz), 150.7, 147.4, 136.3, 134.4 (d, Jc-r = 6.5 Hz), 132.4 (d, Jcr
=2.5 Hz), 132.1 (d, Jcr = 3.4 Hz), 131.1, 129.6 (d, Jcr = 7.6 Hz), 128.4, 128.2, 127.4, 126.8, 121.5,
105.7 (d, Jer = 7.8 Hz), 34.3 (d, Jer = 30.2 Hz). F NMR (376 MHz, CDCls) § -97.7. HRMS: m/z: [M
+ H]" calculated for C1sH12BrCIFN: 375.9898, found 375.9898.

Br

(2)-8-(3-(4-Bromophenyl)-2-fluoroallyl)quinoline (3ag)

3ag was obtained according to the general procedure in 67% yield (46.1 mg), white solid, Ry = 0.40
(hexanes/ethyl acetate = 25/1). 'H NMR (400 MHz, CDCl;) 6 8.94 (dd, J = 4.2, 1.7 Hz, 1H), 8.15 (dd,
J =283, 1.7 Hz, 1H), 7.76 — 7.70 (m, 2H), 7.55 — 7.48 (m, 1H), 7.44 — 7.35 (m, 3H), 7.31 — 7.29 (m,
2H), 5.52 (d, J = 38.6 Hz, 1H), 4.37 (d, J= 17.2 Hz, 2H). *C NMR (100 MHz, CDCl;) 6 160.5 (d, Jc-r
=266.9 Hz), 149.9, 146.6, 136.5, 134.9 (d, Jcr = 1.2 Hz), 132.9 (d, Jor = 2.7 Hz), 131.5, 130.0 (d, Jc-r
=7.7Hz), 129.7, 128.6, 127.4, 126.4, 121.3, 120.5 (d, Jcr = 3.5 Hz), 106.7 (d, Jcr = 8.0 Hz), 34.5 (d,
Jer = 27.7 Hz). F NMR (376 MHz, CDCl3) J -97.5. HRMS: m/z: [M + H]' calculated for
CisHi3BrFN: 342.0288, found 342.0288.

Br

F
Br N
N
99
(£)-7-bromo-8-(3-(4-bromophenyl)-2-fluoroallyl)quinoline (30g)
3o0g was obtained according to the general procedure in 96% yield (80.8 mg), white solid, Ry = 0.30
(hexanes/ethyl acetate = 25/1). '"H NMR (400 MHz, CDCl;) J 8.94 (dd, J = 4.2, 1.7 Hz, 1H), 8.10 (dd,
J=128.3, 1.7 Hz, 1H), 7.72 — 7.70 (m, 1H), 7.62 — 7.60 (m, 1H), 7.41 (dd, J = 8.2, 4.2 Hz, 1H), 7.33 —

7.31 (m, 2H), 7.23 — 7.21 (m, 2H), 5.22 (d, J = 38.9 Hz, 1H), 4.57 (d, J = 10.7 Hz, 2H). *C NMR (100
MHz, CDCls) 8 159.2 (d, Jer = 267.9 Hz), 150.8, 147.5, 136.4, 134.4 (d, Jor = 6.6 Hz), 132.9 (d, Jer
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= 2.5 Hz), 131.4, 131.2, 130.0 (d, Jo-r = 7.6 Hz), 128.3, 127.4, 126.9, 121.6, 120.3 (d, Jc.r = 3.4 Hz),
105.9 (d, Jr = 7.7 Hz), 34.4 (d, Jc-r = 30.1 Hz). '°F NMR (376 MHz, CDCl3) 6 -97.3. HRMS: m/z: [M
+ HJ" calculated for CigH12BroFN: 419.9393, found 419.9393.

(2)-8-(2-fluoro-3-(3-methoxyphenyl)allyl)quinoline (3ah)

3ah was obtained according to the general procedure in 79% yield (46.4 mg), white solid, Rr = 0.30
(hexanes/ethyl acetate = 25/1). 'H NMR (400 MHz, CDCl;) J 8.94 (dd, J = 4.2, 1.7 Hz, 1H), 8.14 (dd,
J=28.3,1.7Hz, 1H), 7.75 - 7.732 (m, 2H), 7.53 — 7.49 (m, 1H), 7.40 (dd, J = 8.3, 4.2 Hz, 1H), 7.21 -
7.17 (m, 1H), 7.07 — 7.06 (m, 1H), 7.03 (d, J= 7.7 Hz, 1H), 6.74 (dd, J= 8.0, 2.2 Hz, 1H), 5.59 (d, J =
38.9 Hz, 1H), 4.39 (d, J = 17.7 Hz, 2H), 3.76 (s, 3H). *C NMR (100 MHz, CDCl3) § 160.0 (d, Jc-r =
266.3 Hz), 158.6, 149.8, 146.7, 136.4, 135.2 (d, Jc-r = 2.6 Hz), 135.1 (d, Jc-r = 1.0 Hz), 129.6, 129.4,
128.6, 127.3, 126.4, 121.3, 121.1 (d, Jcr = 6.9 Hz), 113.6 (d, Jor = 8.2 Hz), 112.8 (d, Jor = 2.0 Hz),
107.7 (d, Jcr = 7.8 Hz), 55.3, 34.5 (d, Jcr = 27.8 Hz). '’F NMR (376 MHz, CDCl3) 6 -98.1. HRMS:
m/z: [M + H]" calculated for C1oH1sFNO: 294.1289, found 294.1290.

I OMe

F
Br N\

9@
(Z)-7-Bromo-8-(2-fluoro-3-(3-methoxyphenyl)allyl)quinoline (3oh)
3oh was obtained according to the general procedure in 86% yield (63.8 mg), white solid, Ry = 0.30
(hexanes/ethyl acetate = 25/1). '"H NMR (400 MHz, CDCl;) 6 8.95 (dd, J=4.2, 1.7 Hz, 1H), 8.11 (dd, J
=8.3, 1.7 Hz, 1H), 7.73 = 7.71 (m, 1H), 7.63 — 7.61 (m, 1H), 7.42 (dd, /= 8.2, 4.2 Hz, 1H), 7.16 — 7.12
(m, 1H), 6.98 — 6.97 (m, 1H), 6.94 (d, /= 7.8 Hz, 1H), 6.70 (dd, J = 8.0, 2.2 Hz, 1H), 5.27 (d, J=39.2
Hz, 1H), 4.60 (d, J = 10.9 Hz, 2H), 3.73 (s, 3H). *C NMR (100 MHz, CDCls) § 159.6, 158.7 (d, Jcr =
267.2 Hz), 150.8, 147.6, 136.3, 135.2 (d, Jcr = 2.5 Hz), 134.6 (d, Jcr = 6.2 Hz), 131.2, 129.2, 128.3,
127.5, 126.9, 121.5, 121.1 (d, Jcr = 6.9 Hz), 113.5 (d, Jo-r = 8.6Hz), 112.8 (d, Jor = 2.0 Hz), 106.8 (d,
Jor = 7.4 Hz), 55.3, 34.4 (d, Jcr = 30.3 Hz). '°F NMR (376 MHz, CDCl3) 6 -98.0. HRMS: m/z: [M +
H]" calculated for CioH;sBrFNO: 372.0394, found 372.0393.
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(2)-7-Bromo-8-(2-fluoro-3-(m-tolyl)allyl)quinoline (30i)

3oi was obtained according to the general procedure in 90% yield (64.3 mg), white solid, Rf = 0.30
(hexanes/ethyl acetate = 25/1). 'H NMR (400 MHz, CDCl;) J 8.94 (dd, J = 4.2, 1.8 Hz, 1H), 8.09 (dd,
J=283,1.7Hz, 1H), 7.72 - 7.70 (m, 1H), 7.61 — 7.59 (m, 1H), 7.40 (dd, J = 8.2, 4.2 Hz, 1H), 7.20 —
7.19 (m, 2H), 7.14 — 7.10 (m, 1H), 6.94 (d, /= 7.4 Hz, 1H), 5.26 (d, /= 39.7 Hz, 1H), 4.59 (d, J=10.8
Hz, 2H), 2.25 (s, 3H). *C NMR (100 MHz, CDCl3) § 158.4 (d, Je.r = 266.5 Hz), 150.7, 147.6, 137.8,
136.3, 134.8 (d, Jcr = 6.3 Hz), 133.9 (d, Jor = 2.6 Hz), 131.2, 129.1 (d, Jcr = 7.1 Hz), 128.3, 128.2,
127.5 (d, Jor = 2.2 Hz), 127.4, 126.9, 125.6 (d, Jcr = 7.4 Hz), 121.5, 106.9 (d, Jcr = 7.5 Hz), 34.4 (d,
Jer = 30.4 Hz), 21.5. F NMR (376 MHz, CDCl;) 6 -98.9. HRMS: m/z: [M + H]" calculated for
Ci9H1sBrFN: 356.0445, found 356.0442.

| l Cl
F
Br N
N
L

(Z)-7-bromo-8-(3-(3-chlorophenyl)-2-fluoroallyl)quinoline (30j)

30j was obtained according to the general procedure in 91% yield (68.7 mg), white solid, Rf = 0.30
(hexanes/ethyl acetate = 25/1). 'H NMR (400 MHz, CDCl;) J 8.95 (dd, J = 4.1, 1.7 Hz, 1H), 8.12 (dd,
J=18.2,1.6 Hz, 1H), 7.74 — 7.72 (m, 1H), 7.64 — 7.62 (m, 1H), 7.43 (dd, J = 8.2, 4.2 Hz, 1H), 7.37 (s,
1H), 7.24 — 7.22 (m, 1H), 7.16 — 7.12 (m, 1H), 7.11 — 7.04 (m, 1H), 5.22 (d, J = 38.7 Hz, 1H), 4.60 (d,
J=10.6 Hz, 2H). 3C NMR (100 MHz, CDCl3) 6 159.7 (d, Jcr = 268.8 Hz), 150.8, 147.5, 136.4, 135.7
(d, Jor = 2.5 Hz), 134.4 (d, Jcr = 6.5 Hz), 134.2, 131.2, 129.5, 128.4, 128.3, 127.5, 126.9, 126.7 (d,
Jor = 2.0 Hz), 126.5 (d, Jer = 7.5 Hz), 121.6, 105.8 (d, Jcr = 7.5 Hz), 34.4 (d, Jcr = 30.1 Hz). '°F
NMR (376 MHz, CDCl3) 0 -96.4. HRMS: m/z: [M + H]" calculated for CsHi,BrCIFN: 375.9898,
found 375.9896.
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(2)-8-(2-Fluoro-3-(3-(trifluoromethyl)phenyl)allyl)quinoline (3ak)

3ak was obtained according to the general procedure in 58% yield (38.5 mg), white solid, Rr = 0.40
(hexanes/ethyl acetate = 25/1). 'H NMR (400 MHz, CDCl;) J 8.95 (dd, J = 4.2, 1.7 Hz, 1H), 8.16 (dd,
J=283,1.7Hz, 1H), 7.78 — 7.72 (m, 2H), 7.68 (s, 1H), 7.62 (d, J = 7.6 Hz, 1H), 7.56 — 7.50 (m, 1H),
7.46 —7.32 (m, 3H), 5.61 (d, J=38.2 Hz, 1H), 4.41 (d, J = 17.0 Hz, 2H). *C NMR (100 MHz, CDCl5)
0161.2 (d, Jor = 268.1 Hz), 149.8, 146.6, 136.4, 134.61 (d, Jcr = 4.5 Hz), 134.6, 131.4 (dq, Jcr= 7.8,
1.4 Hz), 130.7 (q, Jcr = 31.8 Hz), 129.7, 128.7, 128.5, 127.4,126.3, 125.0 (m), 124.2 (q, Jcr = 270.6
Hz), 123.2 (m), 121.3, 106.4 (d, Jc-r = 7.8 Hz), 34.4 (d, Jcr = 27.6 Hz). F NMR (376 MHz, CDCl3) &
-62.7,-96.4. HRMS: m/z: [M + H]" calculated for Ci9H;3F4N: 332.1057, found 332.1057.

(2)-8-(2-Fluoro-3-(o-tolyl)allyl)quinoline (3al)

3al was obtained according to the general procedure (60 °C) in 34% yield (15.5 mg), white solid, Rf =
0.40 (hexanes/ethyl acetate = 25/1). 'H NMR (400 MHz, CDCls) § 8.96 (dd, J = 4.1, 1.6 Hz, 1H), 8.17
(dd, J=8.3, 1.6 Hz, 1H), 7.77 — 7.75 (m, 2H), 7.64 (d, /= 7.5 Hz, 1H), 7.57 = 7.49 (m, 1H), 7.43 (dd, J
= 8.3, 4.2 Hz, 1H), 7.21 — 7.03 (m, 3H), 5.76 (d, J = 38.2 Hz, 1H), 4.41 (d, J = 17.8 Hz, 2H), 2.22 (s,
3H). 3C NMR (100 MHz, CDCl3) 6 159.3 (d, Jor = 264.6 Hz), 149.8, 146.8, 136.5, 135.6, 135.4,132.5
(d, Jcr = 1.8 Hz), 130.0, 129.5, 129.3 (d, Jcr = 9.5 Hz), 128.6, 127.3, 127.0 (d, Jcr = 0.9 Hz), 126.5,
125.9, 121.3, 105.4 (d, Jcr = 9.1 Hz), 34.7 (d, Jer = 28.1 Hz), 20.2. "F NMR (376 MHz, CDCl3) ¢
-101.9. HRMS: m/z: [M + H]" calculated for Ci9H6sFN: 278.1340, found 278.1340.

F
Br N
N
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(Z2)-7-Bromo-8-(2-fluoro-3-(naphthalen-2-yl)allyl)quinoline (30m)
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3om was obtained according to the general procedure in 97% yield (76.2 mg), white solid, Rf = 0.30
(hexanes/ethyl acetate = 25/1). 'H NMR (400 MHz, CDCl;) J 8.94 (dd, J = 4.2, 1.7 Hz, 1H), 8.06 (dd,
J=28.3, 1.6 Hz, 1H), 7.76 (s, 1H), 7.73 — 7.64 (m, 4H), 7.61 — 7.54 (m, 2H), 7.41 — 7.32 (m, 3H), 5.44
(d, J=39.5 Hz, 1H), 4.64 (d, J = 10.8 Hz, 2H). 1*C NMR (100 MHz, CDCl;) 6 158.9 (d, Jcr = 267.3
Hz), 150.8, 147.5, 136.3, 134.7 (d, Jcr = 6.4 Hz), 133.5, 132.3 (d, Jcr = 1.6 Hz), 131.6 (d, Jcr =2.8
Hz), 131.2, 128.3, 128.0, 127.8, 127.6, 127.5, 127.2 (d, Jcr = 7.3 Hz), 126.9, 126.7 (d, Jcr = 7.7 Hz),
126.0, 125.7, 121.5, 107.0 (d, Jer = 7.6 Hz), 34.5 (d, Jcr = 30.3 Hz). '°F NMR (376 MHz, CDCl3) §
-98.1. HRMS: m/z: [M + H]" calculated for C2xH;sBrFN: 392.0445, found 392.0441.

(2)-8-(3-(benzofuran-2-yl)-2-fluoroallyl)-7-bromoquinoline (3on)

3on was obtained according to the general procedure in 35% yield (26.8 mg), white solid, Rr = 0.30
(hexanes/ethyl acetate = 25/1).'"H NMR (400 MHz, CDCI3) & 8.96 (dd, J=4.2, 1.7 Hz, 1H), 8.15 (dd, J
=8.3, 1.7 Hz, 1H), 7.76 — 7.74 (m, 1H), 7.68 — 7.66 (m, 1H), 7.51 — 7.42 (m, 2H), 7.32 — 7.31 (m, 1H),
7.16 — 7.13 (m, 2H), 6.82 (s, 1H), 5.43 (d, J = 37.5 Hz, 1H), 4.66 (d, J = 9.3 Hz, 2H). '*C NMR (100
MHz, CDCl;) 6 160.7 (d, Jcr = 271.5 Hz), 153.8 (d, Jcr = 1.0 Hz), 151.0 (d, Jc.r = 2.3 Hz), 150.9,
147.5, 136.4, 134.0 (d, Jor = 7.3 Hz), 131.2, 129.4, 128.5, 127.5, 127.0, 124.0, 122.8, 121.7, 120.8,
110.8, 105.1 (d, Jer = 11.3 Hz), 98.0 (d, Jc-r = 10.1 Hz), 34.2 (d, Jcr = 28.9 Hz). 'F NMR (376 MHz,
CDCl;) 6 -89.5. HRMS: m/z: [M + H]" calculated for C2oH13BrFNO: 382.0237, found 382.0240.

(2)-8-(3-(Benzo[b]thiophen-2-yl)-2-fluoroallyl)quinoline (3a0)

3al was obtained according to the general procedure (60 °C) in 32% yield (20.1 mg), white solid, R¢ =
0.40 (hexanes/ethyl acetate = 25/1). 'H NMR (400 MHz, CDCls) § 8.95 (dd, J =4.2, 1.7 Hz, 1H), 8.16
(dd, J=8.3, 1.7 Hz, 1H), 7.78 — 7.73 (m, 3H), 7.69 — 7.62 (m, 1H), 7.57 — 7.50 (m, 1H), 7.42 (dd, J =
8.3,4.2 Hz, 1H), 7.31 — 7.22 (m, 2H), 7.15 (s, 1H), 5.95 (d, /= 37.7 Hz, 1H), 4.44 (d, /= 16.6 Hz, 2H).
3BC NMR (100 MHz, CDCl3) 6 160.4 (d, Jor = 267.9 Hz), 149.9, 146.7, 140.1 (d, Jcr = 7.5 Hz), 139.5,
136.5, 134.6 (d, Jcr = 1.5 Hz), 132.7 (d, Jcr = 2.8 Hz), 129.9, 128.6, 127.5, 126.5, 124.3, 124.2, 123.2
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(d, Jor = 1.5 Hz), 122.4 (d, Jor = 4.2 Hz), 122.1, 121.4, 102.8 (d, Jer = 11.4 Hz), 34.0 (d, Jor = 26.7
Hz). °F NMR (376 MHz, CDCls) & -93.7. HRMS: m/z: [M + H]" calculated for C2oH14FNS: 320.0904,
found 320.0903.

OTs

F
N

AN

=

(2)-2-Fluoro-3-(quinolin-8-yl)prop-1-en-1-yl 4-methylbenzenesulfonate (3aq)

3ap was obtained according to the general procedure (100 °C, DCE) in 61% vyield (43.8 mg), white
solid, R = 0.30 (hexanes/ethyl acetate = 8/1). *H NMR (400 MHz, CDCls) 6 8.90 (dd, J = 4.2, 1.8 Hz,
1H), 8.16 (dd, J = 8.3, 1.8 Hz, 1H), 7.75 — 7.73 (m, 1H), 7.70 — 7.67 (m, 2H), 7.48 — 7.38 (m, 3H), 7.18
—7.16 (m, 2H), 6.18 (d, J = 19.1 Hz, 1H), 4.09 (d, J = 19.3 Hz, 2H), 2.38 (s, 3H). 1*C NMR (100 MHz,
CDCl3) ¢ 153.4 (d, Jc.r = 262.2 Hz), 149.8, 146.4, 145.3, 136.5, 133.3, 131.9, 129.7, 129.4, 128.5,
128.4, 127.6, 126.3, 121.4, 119.0 (d, Jcr = 11.6 Hz), 30.1 (d, Jc.r = 23.2 Hz), 21.8. °F NMR (376
MHz, CDCl3) ¢ -117.8. HRMS: m/z: [M + H]* calculated for Ci9H1sFNO3S: 358.0908, found
358.0907.

C7F1s

A F

N

N

=

3ag was obtained according to the general procedure (80 °C) in 94% yield (108.7 mg), white solid, Rs =
0.30 (hexanes/ethyl acetate = 50/1). 'H NMR (400 MHz, CDCls) 6 8.83 (dd, J = 4.2, 1.8 Hz, 1H), 8.04
(dd, J = 8.3, 1.7 Hz, 1H), 7.60 (dd, J = 8.1, 1.3 Hz, 1H), 7.44 — 7.43 (m, 1H), 7.40 — 7.34 (m, 1H), 7.31
—7.28 (m, 1H), 5.62 (dt, J = 34.0, 7.8 Hz, 1H), 3.33 (t, J = 7.5 Hz, 2H), 2.76 — 2.63 (m, 2H). 3C NMR
(100 MHz, CDCls) 6 149.4, 146.9 (t, J = 28.6 Hz), 146.7, 144.3 (t, J = 22.5 Hz), 138.9, 136.4, 129.1,
128.5, 126.7, 126.2, 121.0, 118.6 (m), 116.0 (m), 112.8 (m), 110.6 (m), 108.2(m), 30.3, 24.5 (d, Jcr =
2.4 Hz). F NMR (376 MHz, CDCls) § -80.9 (m), -117.4 (m), -122.1 (m), -122.8 (m), -123.2 (m),
-126.2 (m), -132.2 (m). HRMS: m/z: [M + H]* calculated for Ca9H11F1sN: 570.0709, found 570.0705.

11. Derivatization of coupled product 3aa and 3o0a
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i COOMe

:\:1 NaBH,/NiCl,6H,0 NH O
O N MeOH/CH,Cly,16 h O N
- 55% g
3aa 4

Olefin 3aa (0.2 mmol, 64.2 mg) and NiCle-H>O (10 mol%, 5.0 mg, 0.02 mmol) were dissolved in
MeOH (2 mL), to which was added CH>Cl, (1 mL) and NaBH4 (3 mmol, 114 mg) in portions with
stirring under cooling for 1 h. Then the stirring was continued for another 16 h at rt. After the removal
of the solvents, the residue was absorbed onto small amounts of silica. The purification was performed
by flash column chromatography on silica gel (eluent: EtOAc/petroleum ether = 1:8) to afford
compound 4 as a white solid (55%). 'H NMR (400 MHz, CDCls) 6 7.96 (d, J = 8.1 Hz, 2H), 7.28 (d, J
= 8.1 Hz, 2H), 6.89 — 6.80 (m, 2H), 6.59 — 6.57 (m, J = 7.4 Hz, 1H), 3.90 (s, 3H), 3.34 — 3.26 (m, 2H),
2.79 —2.73 (m, 4H), 2.45 — 2.37 (m, 2H), 1.98 — 1.88 (m, 4H). The NH was not visible due to exchange.
13C NMR (100 MHz, CDCl;) 6 167.3, 147.9, 142.3, 129.8, 128.6, 128.0, 127.7, 126.8, 124.9, 121.5,
116.6, 52.1, 42.4, 35.9, 30.3, 29.6, 27.6, 22.2. HRMS: m/z: [M + H]" calculated for CyH23NO>:
310.1802, found 310.1806.

COOMe COOMe

7 N E O 7\ O
— PhB(OH),, Pd(PPhj), .
Q K,CO3, 1,4-dioxane:H,0 = 4:1 Q

98%
Br Ph
3o0a 5

Olefin 3o0a (0.1 mmol, 40.0 mg), PhB(OH), (0.15 mmol, 18.3 mg), Pd(PPhs)s (5 mol%, 6.0 mg),
K2COs3 (0.2 mmol, 34.0 mg), 1,4-dioxane (0.8 mL), and H,O (0.2 mL) were charged into a pressure
tube. The reaction mixture was stirred under N> at 90 <€ for 12 h. After the removal of the solvents, the
residue was absorbed onto small amounts of silica. The purification was performed by flash column
chromatography on silica gel (eluent: EtOAc/petroleum ether = 1:25) to afford compound 5 as a white
solid (39.0 mg, 98%).*H NMR (400 MHz, CDCls) 6 8.99 (dd, J = 4.2, 1.8 Hz, 1H), 8.19 (dd, J = 8.2,
1.7 Hz, 1H), 7.89 — 7.87 (m, 2H), 7.83 (d, J = 8.4 Hz, 1H), 7.52 (d, J = 8.4 Hz, 1H), 7.48 — 7.38 (m,
6H), 7.36 — 7.34 (m, 2H), 5.09 (d, J = 39.1 Hz, 1H), 4.37 (d, J = 10.0 Hz, 2H), 3.86 (s, 3H). 3C NMR
(100 MHz, CDCls) § 167.1, 162.7 (d, Jcr = 270.6 Hz), 150.4, 147.0, 143.9, 141.2, 138.9 (d, Jcr =
2.6Hz), 136.3, 131.3 (d, Jcr = 7.0 Hz), 129.6, 129.2, 129.15, 128.5, 128.2 (d, Jcr = 7.7 Hz), 127.8 (d,
Jor = 2.3 Hz), 127.7, 127.6, 127.1, 121.3, 106.3 (d, Jcr = 7.7 Hz), 52.1, 32.0 (d, Jcr = 29.4 Hz). F
NMR (376 MHz, CDCls3) ¢ -93.1. HRMS: m/z: [M + H]* calculated for CzsH20FNO2: 398.1551, found
398.1555.

V. Mechanistic Studies
(a) H/D Exchange Experiments
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= standard conditions =

— —_— /
N CD30D (0.25 mL) N
or CD3COOD (2.0 equiv)  CH/D4

24h no deuteration

8-Methylquinoline (0.2 mmol), [Cp*RhCl,]2 (5 mol%), AgNTf; (20 mol%), Ca(OH), (3.0 equiv),
Zn(OAc), (50 mol%), and 4 A M.S. (100 mg) were added to TFE (2 mL) in a pressure tube, and
CD;0D (0.25 mL) or CD3COOD (2.0 equiv) was then introduced under N> atmosphere. The reaction
mixture was stirred at 45 °C for 24 h. After that, the solvent was removed under reduced pressure and
the residue was purified by silica gel chromatography using PE/EA to afford an oil, which was

characterized by '"H NMR spectroscopy. The methyl group was not be deuterated.

8.9438
8.9398
8.9335
8.9296

4456
4269
4077
3978
3873
3772
3667
—2.8214

X

7

N
CH/D3
CD3;0D, no deuteration

-
29%—mMmMmMm

L

S

X S ==
[e)) [w] S OO
o —_ ——
:

6.5 5.5 4.5 3.5 2.5 1.5 0.5
f1 (ppm)

9.5 8.5 7.

[$a]

S20



2.8210

CH;
CD3COOD, no deuteration

ﬂ l “ll ll. __JL L
A S = S
5 S S99 S
o —_ - — o
10. 5 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0

f1 (ppm)
no deuteration

standard conditions N / no deuteration
A Ar/\(F CD30D (0.25 mL) D
N F  or CD;COOD (2.0 equiv) NT =\
12h CHs AR

Ar = 4-COOMeCgH,4 <5%D
(recovered)

8-Methylquinoline (0.2 mmol), gem-difluoroalkene 2a (0.3 mmol), [Cp*RhCl:]: (5 mol%), AgNTf,
(20 mol%), Ca(OH), (3.0 equiv), Zn(OAc): (50 mol%), and 4 A M.S. (100 mg) were dissolved in TFE
(2 mL), and CD30D (0.25 mL) or CD3COOD (2.0 equiv) in a pressure tube under N, atmosphere. The
reaction mixture was stirred at 45 °C for 12 h. After that, the solvent was removed under reduced
pressure and the residue was purified by silica gel chromatography using PE/EA to afford the recovered

8-methyl-quinoline and the product 3aa, which were characterized by 'H NMR spectroscopy.
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F standard conditions
N F —— > 3aa3ab=1.2:1
MeOOC 12 h

a (0.2 mmol) 2a (0.2 mmol) 2b (0.2 mmol )

8-Methylquinoline 1a (0.2 mmol), gem-difluoroalkene 2a (0.2 mmol), 2b (0.2 mmol), [Cp*RhCl],
(5 mol%), AgNTf (20 mol%), Ca(OH), (3.0 equiv), Zn(OAc), (50 mol%), and 4 A M.S. (100 mg)
were dissolved in TFE (2 mL) in a pressure tube under N> atmosphere. The reaction mixture was stirred
at 45 °C for 12 h. After that, the solvent was removed under reduced pressure and the residue was

purified by silica gel chromatography using PE/EA to afford 3aa and 3ab, which were characterized by

"H NMR spectroscopy.
2Q
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o™
1/
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s's
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1 (ppm)
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(c) KIE Study

Two pressure tubes were separately charged with 1a or 1a-ds3 (0.1 mmol), and to each tube was
added gem-difluoroalkene 2a (0.15 mmol) [Cp*RhCl,]> (5 mol%), AgNT£ (20 mol%), Ca(OH), (3.0
equiv), Zn(OAc); (50 mol%), and 4 A M.S. (50 mg) were dissolved in TFE (1 mL) in a pressure tube
under N, atmosphere. The two reaction mixtures were stirred side by side in an oil bath preheated at 45
°C for 5 min. The resulting mixtures in the two tubes were rapidly combined and the solvent was
rapidly removed under reduced pressure. The resulting residue was purified by silica gel
chromatography using EA/PE to afford the rude products. The KIE value was determined to be kn/kp=
5.9 on the basis of 'H NMR analysis.
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(d) Synthetic method of 2 mmol scale

7-Bromo-8-methylquinoline 1q (2.0 mmol), gem-difluoroalkene 2a (3.0 mmol), [Cp*RhCl,]» (3
mol%), AgNTF, (12 mol%), Ca(OH), (3.0 equiv), Zn(OAc): (50 mol%), and 4 A M.S. (1.0 g), and
TFE (20 mL) were charged into a pressure tube. The reaction mixture was stirred under N, at 45
°C for 24 h. After the solvent was removed under reduced pressure, the residue was purified by

silica gel chromatography using PE/EA (40:1) to afford the product 3qa in 60% (480.6 mg).
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NMR Spectra of Coupled Products
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