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Supplementary Methods

General Information: Unless otherwise noted, all manipulations were performed in
an argon-filled glovebox or using standard Schlenk techniques. Commercially
available reagents were received from commercial suppliers and were used without
further purification, and anhydrous solvents (<50 ppm H,0) stored over molecular
sieves under argon atmosphere and were transferred under argon. NMR spectra were
recorded on a Bruker AV 400 spectrometer at 400 MHz ("H NMR), 100 MHz (*C
NMR), 376 MHz (‘’F NMR). Chemical shifts (§) for 'H and >C NMR spectra are
given in ppm relative to TMS. The residual solvent signals were used as references
for 'H and "*C NMR spectra, and the chemical shifts were converted to the TMS scale
(CDCls: 6y = 7.26 ppm, d¢c = 77.16 ppm; (CD3),SO: oy = 2.50 ppm, d¢ = 39.52 ppm;
CD;0D: 8y = 3.34 ppm, dc = 49.86 ppm). 'H, "°C and "°F multiplicities are reported
as follows: singlet (s), doublet (d), triplet (t), quartet (q), doublet of doublets (dd),
triplet of quartets (tq), multiplet (m), and broad resonance (br). High resolution mass
spectra (HRMS) were recorded on an Agilent 6520 Q-TOF LC/MS with an Electron
Spray lonization (ESI) source. Thin-layer chromatography was performed on
pre-coated silica gel 60 F254 plates (Merck). Silica gel 60H (200-300 mesh)
manufactured by Qingdao Haiyang Chemical Group Co. (China) was used for general

silica gel flash column chromatography.

Supplementary Table 1. Solvent Effects “

0 Ni(CORJB (H81m0/%) 0 9
N B(OH)2  PCy, p/\/\)L M
N |+ A T AQ 2N FINAQ
N Solvent (1 mL)
AQ Tx 70°C, 48 h
1a 2a

5a 6a
Entry Solvent Yield(%)’b
1 MeOH 21% (5a/6a=1.6:1)
2 EtOH 27% (5a/6a=1.5:1)
3 t-AmylOH 19% (5a/6a=6:1)

“Reaction conditions: 1a (0.2 mmol), 2a (0.4 mmol).” Yields were determined by
NMR spectroscopy with an internal standard (C,H;,Bry).



Supplementary Table 2. Ligand Effects”
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o Ni(COD)2 (10 mol%) H 3a 2Np 4a
. N B(OH)2 L (20 mol% ) L Hydroarylation produv.:ts4
+ _— -
o N Oe CSOPi (1.5 equt) o 0
-AmylOH (1 mL ) 2-NMAQ 2-NMAQ
1a 2a 5 6a

70°C,48h
\_a_Oxidative Heck products#

Entry Ligand Yield [%]”
(3a:4a:5a:6a)
1 PPh; 47 (0/17/25/5)
2 PCys 41 (0/0/35/6)
3 PrnBu; 39 (0/9/30/0)
4 PBu; 25 (25/0/0/0)
5 XPhos 35 (35/0/0/0)
6 PMe; 85 (0/85/0/0)
7 PPh,Cy 44 (0/17/22/5)
8 Dcype 0
9 PPhCy, 43 (0/10/29/4)
10 P(OMe); 30 (0/14/16/0)
11 PnPr; 29 (0/13/16/0)
12 PMe,Ph 32 (0/25/7/0)
13 PtBuCy; 32 (0/15/17/0)
14 Xantphos 38 (0/16/19/3)
15¢ PCy; 79 (0/0/79/0)
16° PnBu; 92 (0/0/92/0)

“Reaction conditions: 1a (0.2 mmol), 2a (0.4 mmol).” Yields were determined by
NMR spectroscopy with an internal standard (C;H,Bry). “ 1a: 2a=1.5:1



Supplementary Table 3. H, Scavenger Optimization“’b

Ni(COR)a6 1A% o
B(OH)2 PrBds M
+ - - 2N AQ
CH:S gé\\'/ér1195eF?i"\eQ]uiv)
2
2a t-AmylOH (1 mL ) 5a
70 C48h
Ph
Cyclohexene t.Butylethene Norbornene :@ " pPh
h
A1, 52% A2, 51% A3, 23% A4, 67% A5, 62%
o)
OEt
= H OH
/T /\g/ Eo P OEt <;>:o — /
A6, 20% A7, trace A8, 23% A9, 43% A10, 32%
o] [e] [e] (o] (6]
— H
= e A A O
A11,N.R. A12, trace A13,17% A14, 73% A15, 50%
(o]
(e} R MeO
H
oh /\)]\H /©/\)‘\
MeO MeO
A16, 85% A17, 86%¢
0/C
Ty
o OH
A20, N.R. A21, 30% A22, 41% A23, 38% A24, 24%
0 (0]
OEt o (6] (e}
— S = 2 )]\/\/\ MeO\N Z
OEt Me! Me HO NS H
A25, 47% A26,N.R. A27, 20% A28, trace

“ Reaction conditions: 1a (0.2 mmol), 2a (0.4 mmol). N.R. = no reaction. b Yields
were determined by NMR spectroscopy with an internal standard (C,H,Br4). © 3.0
equiv H, scavenger. ¢ 1.0 equiv H, scavenger. ¢ The isolated yield is given in
parenthesis.



Supplementary Table 4. The Amount of Catalyst Optimization”
0] Ni(COD)2 (X mol%)

WI\AQ ' B(OH)2 nBU3P S OO S ™
PivOCs (1.5 eq)

1a 2a tAmxlOH (1mL) 5a
18 (1 eq)
70 °C 48 h
Entry Ni(COD), Yield(%)”
1 2.5 mol% 44
2 5 mol% 83
3 10 mol% 92

“Reaction conditions: 1a (0.2 mmol), 2a (0.4 mmol). bYields were determined by
NMR spectroscopy with an internal standard (C,H;Bry).

Supplementary Table 5. The Screening of Ni(II) Salts as the Catalyst’

e} Ni(ll) (10 mol%)

\/\)j\ + “OO BOOM)2 " nBuyp (20 mol%) O'O S e
S AQ
PivOCs (1.5 eq)

1a 2a tAmxlOH (1mL) 5a
18 (1 eq)
70 °C .48 h
Entry Ni(II) Yield(%)”

1 NiCl, 7

2 NiBr, 46

3 Ni(OTf), 17

4 Ni(acac), 68

“Reaction conditions: 1a (0.2 mmol), 2a (0.4 mmol). bYields were determined by
NMR spectroscopy with an internal standard (C,H;Bry).

Supplementary Table 6. The Screening of the Directing Group”
Ni(COD)2 (10 mol%)
S P B‘OH)2 MBU.P (20 molt%) DG
PivOCs (1.5 eq)
2 0
a tAmxl18I-(|1( 1mL)

eq)
70°C ,48 h

N 0 OMe o) o) 0

WI\ WJ\N WJ\N,OMG WJ\N,Ph Wj\”m

H H H

=
N.R. N.R. OMe N.R. N.R. trace (< 5% yield)

“Reaction conditions: alkene with directing group (0.2 mmol), 2a (0.4 mmol). N.R. =
no reaction.



General procedure for synthesis of alkene substrates

2R3 O
0 RyR, HATU (1.2 equiv.) R°R
| NH, ¥ Ho R > RIS "N |
4 5 pyridine (2 equiv.) RS R4
N R* R DCM, r.t. NS
n=1or2

Following literature procedures,l'5 the corresponding vinylacetic acid (30 mmol, 1.2
equiv.) was charged into a 250-mL RB flask containing dichloromethane (60 mL).
8-Aminoquinoline (25 mmol, 3.6 g, 1 equiv.), pyridine (50 mmol, 3.96 g, 2 equiv.),
and HATU (30 mmol, 11.4 g, 1.2 equiv.) were added sequentially, and the reaction
was stirred at ambient temperature for 16 h. The residue was dissolved in EtOAc (100
mL), washed with sat. NaHCO; (2 x 70 mL) and brine (1 x 70 mL), and purified by

silica gel flash column chromatography to yield the corresponding product.
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Supplementary Figure 1. List of known alkene substrates

Synthesis of alkene substrate 1t

2,6-lutidine
(6] 0504 (6] PPh3
NalO
s N | N W
\ N H dioxane-water ‘ N n- BuL| THF
7 rt ZH 0'Crt
1a S

To a solution of 1a (4.2 mmol, 0.951 g) in a solution of dioxane/water (3:1, 48 mL)
was added 2,6-lutidine (12.6 mmol, 1.35 g), OsO4 (2% in tert-butanol, 0.084 mmol),

and NalO4 (16.8 mmol, 3.6 g,). The reaction was stirred at rt for 24 h, diluted with



water (40 mL), and extracted with CH,ClI, (40 mL x 3). The combined organic layers
were washed with brine, dried over MgSQO,, concentrated, and purified by column
chromatography (ethyl acetate as eluent) to obtain the intermediate S1 (0.786 g, 82 %)
as a white solid. "H NMR (400 MHz, CDCly): 6 8.87-8.73 (m, 1H), 8.69 (br, 1H),
8.33-8.15 (m, 1H), 7.86-7.70 (m, 2H), 7.63-7.55 (m, 1H), 7.50-7.41 (m, 1H),
5.81-5.20 (m, 1H), 3.10-2.97 (m, 1H), 2.58-2.49 (m, 1H), 2.37-2.26 (m, 2H). *C
NMR (100 MHz, CDCl3): 0 176.70, 149.06, 142.64, 137.99, 135.48, 129.71, 128.95,
127.03, 126.80, 121.45, 86.07, 29.72, 29.02. HRMS (ESI) m/z Calcd. for
C13H1,N,0, [M+Na]" 251.0796 , Found 251.0806.

To a stirred solution of isopropyltriphenylphosphonium iodide (3.4 g, 7.9 mmol) in
THF (30 mL) at —78 °C was dropwise n-BuLi (3.2 mL, 2.5 M solution in hexanes) via
syringe. Then the mixture was warmed to 0 °C and stirred for 2 h, and a solution of
compound S1 (2.63 mmol, 0.6 g) in THF (10 mL) was added dropwise via syringe,
whereupon the mixture was allowed to warm to r.t. and stir overnight. The mixture
was then quenched with H,O (20 mL) and extracted with EtOAc (3 x 40 mL). The
combined organic layers were washed with brine and dried over MgSO,. After
removal of the solvent under reduced pressure, the residue was purified by silica gel
flash column chromatography to obtain 1t (0.454 g, 68 %) as a colorless oil. '"H NMR
(400 MHz, CDCl3): 0 9.81 (s, 1H), 9.08-8.59 (m, 2H), 8.13 (dd, J= 8.3, 1.6 Hz, 1H),
7.88-7.25 (m, 3H), 5.23 (t, J = 7.0 Hz, 1H), 2.61-2.57 (m, 2H), 2.53-2.48 (m, 2H),
1.70 (s, 3H), 1.66 (s, 3H). *C NMR (100 MHz, CDCl3): § 171.62, 148.18, 138.44,
136.43, 134.70, 133.55, 128.03, 127.54, 122.66, 121.65, 121.42, 116.52, 38.39, 25.86,
24.33,17.91.

General procedure A for hydroarylation of y,0-unsaturated amides

Ni(COP)a ( 01%) e}
o NCOP0 it
+ N
WJ\” ArB(OH)2 PIVOCs (1.5 eq) f\)l\H 1 |
N | t-AmylOH (1 mL) X
N 2 4a-e
1a 70°C ,48h

In an argon-filled glovebox, an oven-dried 25-mL Schlenk tube equipped with a
Teflon-coated magnetic stir bar was charged successively with alkene 1 (0.2 mmol,

1.0 equiv.), phenylboronic acid 2 (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055
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g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.), anhydrous ~AmylOH (1 mL),
and PMe; (0.04 mmol, 10% in toluene, 0.2 equiv.). The tube was sealed with a Teflon
screw cap, moved out of the glovebox, and placed on a hotplate pre-heated to 70 °C
with vigorous stirring. After 48 h, the reaction mixture was cooled to rt and diluted
with EtOAc. The organic layer was washed with brine solution and was then dried
over anhydrous MgSO,. The reaction mixture was filtered through a short pad of
Celite, and the solvent was evaporated under vacuum to give the crude product. The
resulting residue was purified by silica gel flash column chromatography
(hexane/EtOAc = 10/1) to afford the corresponding product 4a—e.

General procedure B for hydroarylation of 6,6-disubstituted alkenes

= o Ni(COD); (10 mol%) R’ o
)\/\/U\ BU5P (20 mol% ) R>I\/\/U\
N N + ArB(OH), Ar N
Ho | | PivOCs (1.5 eq) HoN |
- NS
. 2 t-AmylOH (1 mL ) 4

120 °C 48 h

In an argon-filled glovebox, an oven-dried 25-mL Schlenk tube equipped with a
Teflon-coated magnetic stir bar was charged successively with alkene 1 (0.2 mmol,
1.0 equiv.), phenylboronic acid 2 (0.4 mmol, 2.0 equiv.), Ni(cod); (0.02 mmol, 0.0055
g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.), anhydrous ~AmylOH (1 mL),
and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.). The tube was sealed with a Teflon
screw cap, moved out of the glovebox, and placed on a hotplate pre-heated to 120 °C
with vigorous stirring. After 48 h, the reaction mixture was cooled to rt and diluted
with EtOAc. The organic layer was washed with brine solution and was then dried
over anhydrous MgSO,. The reaction mixture was filtered through a short pad of
Celite, and the solvent was evaporated under vacuum to give the crude product. The
resulting residue was purified by silica gel flash column chromatography

(hexane/EtOAc = 10/1) to afford the corresponding product 4.



General procedure C for oxidative Heck arylation of y,6-unsaturated amides

Nifcod)2 e
R2R3 O ”‘A1U83|i’1(.606519l%’) R' R2R3 O
1 + 2. 2 NS
RS s 4n H ‘ [C(sp')I~B(OH)2 CsOPiv (1.5 equiv) [C(sp7)] 5 4n H \
R R, Nx ) t-AmylOH, 70 °C, 48 h R® R Ny
2 5

In an argon-filled glovebox, an oven-dried 25-mL Schlenk tube equipped with a
Teflon-coated magnetic stir bar was charged successively with alkene 1 (0.2 mmol,
1.0 equiv.), arylboronic acid 2 (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055 g,
0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
anhydrous ~AmylOH (1 mL), and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.). The
tube was sealed with a Teflon screw cap, moved out of the glovebox, and placed on a
hotplate pre-heated to 70 °C with vigorous stirring. After 48 h, the reaction mixture
was cooled to rt and diluted with EtOAc. The organic layer was washed with brine
solution and was then dried over anhydrous MgSO,. The reaction mixture was filtered
through a short pad of Celite, and the solvent was evaporated under vacuum to give
the crude product. The resulting residue was purified by silica gel flash column

chromatography (hexane/EtOAc = 10/1) to afford the corresponding product 5.

General procedure D for oxidative Heck arylation of §,e-unsaturated amides

e o oy
Ni(COd)Z 2 19 Ar O
1 PPhMe2( o A)) R \/l\/\)J\
R~~~y +  Ar-B(OH), N N
= N | CsOPiv (1.5 equiv) Ho |
1 Ny 2 t-AmylOH ) N
70°C, 48 h 5qa-qd

In an argon-filled glove-box, an oven-dried 25-mL Schlenk tube equipped with a
Teflon-coated magnetic stir bar was charged successively alkene 1 (0.3 mmol, 1.5
equiv.), arylboronic acid 2 (0.2 mmol, 1.0 equiv.), Ni(cod), (0.02 mmol, 0.0055 g, 0.1
equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.), anhydrous +~AmylOH (1 mL), and
PPhMe; (0.04 mmol, 0.0055 g, 0.2 equiv.). The tube was sealed with a Teflon screw

cap, moved out of the glovebox, and placed on a hotplate pre-heated to 70 °C with
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vigorous stirring. After 48 h, the reaction mixture was cooled to rt and diluted with
EtOAc. The organic layer was washed with brine solution and was then dried over
anhydrous MgSO,. The reaction mixture was filtered through a short pad of Celite,
and the solvent was evaporated under vacuum to give the crude product. The resulting
residue was purified by flash chromatography on silica gel (hexane/EtOAc = 10/1) to
afford the corresponding product (5qa—qd).

Gram-scale experiment

o B(OH)2 Nli?’(COD)z (10 rrlol%)
\/\)J\ . nBu,P (20 mol% ) Q/W‘\AQ
X AQ CsOPiv (1.5 eq)
1, 4.5 mmol 2,9 mmol t-AmylOH (25 mL ) 5ab, 1.14 g
70 °C ,48 h

In an argon-filled glovebox, an oven-dried 100-mL Schlenk tube equipped with a
Teflon-coated magnetic stir bar was successively charged with alkene 1 (4.5 mmol,
1.02 g, 1.0 equiv.), phenylboronic acid 2 (9 mmol, 1.1 g, 2.0 equiv.), Ni(cod), (0.45
mmol, 0.124 g, 0.1 equiv.), CsOPiv (6.75 mmol, 1.58 g, 1.5 equiv.),
(E)-3-(3.,4,5-trimethoxyphenyl)acrylaldehyde A18 (4.5 mmol, 1.0 g, 1.0 equiv.),
anhydrous ~AmylOH (25 mL), and n-BusP (9 mmol, 0.183 g, 0.2 equiv.). The tube
was sealed with a Teflon screw cap, moved out of the glovebox, and placed on a
hotplate pre-heated to 70 °C with vigorous stirring. After 48 h, the reaction mixture
was cooled to rt and diluted with EtOAc. The organic layer was washed with brine
solution and was then dried over anhydrous MgSQO,. The reaction mixture was filtered
through a short pad of Celite, and the solvent was evaporated under vacuum to give
the crude product. The resulting residue was purified by silica gel flash column
chromatography (hexane/ethyl acetate = 10:1) to give Sab (1.14 g) as a light yellow
solid in 84% yield.

4-(Naphthalen-2-yl)-NV-(quinolin-8-yl)pentanamide (4a)

o) Following general procedure A, the reaction was carried out
N

H with alkene 1a (0.2 mmol, 1.0 equiv.), naphthalen-2-ylboronic

O 10



acid 2a (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv
(0.3 mmol, 0.0702 g, 1.5 equiv.), and PMe; (0.04 mmol, 10% in toluene, 0.2 equiv.)
in  anhydrous #~AmylOH (1 mL) at 70 °C for 48 h.
4-(Naphthalen-2-yl)-N-(quinolin-8-yl)pentanamide (4a) was isolated by column
chromatography (PE/EtOAc = 10/1) as a white solid in 83 % yield. M.P.: 78-79 °C.
"H NMR (400 MHz, CDCl3): 6 9.70 (s, 1H), 8.81 (d, J= 7.4 Hz, 1H), 8.73 (d, J=3.0
Hz, 1H), 8.13 (d, /= 8.0 Hz, 1H), 7.84-7.77 (m, 3H), 7.78 (d, /= 7.1 Hz, 1H), 7.69 (s,
1H), 7.59-7.36 (m, 6H), 3.07-2.99 (m, 1H), 2.47 (t, J = 7.5 Hz, 2H), 2.39-2.09 (m,
2H), 1.43 (d, J = 6.9 Hz, 3H). ®C NMR (100 MHz, CDCL3): ¢ 171.76, 148.14,
143.86, 138.33, 136.38, 134.54, 133.69, 132.42, 128.36, 127.97, 127.69, 127.47,
125.98, 125.69, 125.60, 125.35, 121.62, 121.47, 116.49, 39.73, 36.29, 33.59, 22.68.
HRMS (ESI) m/z Calcd. for C24H»N,O [M+H]" 355.1810, Found 355.1806.

4-(Benzo[d][1,3]dioxol-5-yl)-V-(quinolin-8-yl)pentanamide (4b)

Following general procedure A, the reaction was carried out

/% with alkene la (0.2 mmol, 1.0 equiv.),
benzo[d][1,3]dioxol-5-ylboronic acid 2q (0.4 mmol, 2.0 equiv.),

Ni(cod); (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol,

0.0702 g, 1.5 equiv.), and PMes (0.04 mmol, 10% in toluene, 0.2 equiv.) in anhydrous
t-AmylOH (1 mL) at 70 °C for 48 h.
4-(Benzo[d][1,3]dioxol-5-yl)-N-(quinolin-8-yl)pentanamide (4b) was isolated by
column chromatography (PE/EtOAc = 10/1) as a colorless oil in 85 % yield. '"H NMR
(400 MHz, CDCl3): 6 9.69 (s, 1H), 8.86-8.66 (m, 2H), 8.13 (d, J = 8.2 Hz, 1H),
7.58-7.36 (m, 3H), 6.75-6.67 (m, 3H), 5.90 (s, 2H), 2.83-2.68 (m, 1H), 2.42 (t, J =
7.6 Hz, 2H), 2.13 (td, J = 13.5, 7.7 Hz, 1H), 2.06-1.91 (m, 1H), 1.28 (d, J = 6.9 Hz,
3H). *C NMR (100 MHz, CDCly): 6 171.76, 148.16, 147.83, 145.87, 140.39, 138.33,
136.42, 134.52, 127.98, 127.47, 121.64, 121.46, 120.22, 116.50, 108.27, 107.35,

100.87, 39.40, 36.24, 33.92, 22.89. HRMS (ESI) m/z Calcd. for C;HyN,O3 [M+H]"
349.1552, Found 349.1550.
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4-(Benzofuran-5-yl)-NV-(quinolin-8-yl)pentanamide (4¢)
0 Following general procedure A, the reaction was carried out
H% with alkene 1a (0.2 mmol, 1.0 equiv.), benzofuran-5-ylboronic

acid 2u (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055 g,
0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.), and PMes
(0.04 mmol, 10% in toluene, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at 70 °C for
48 h. 4-(Benzofuran-5-yl)-N-(quinolin-8-yl) pentanamide (4¢) was isolated by column
chromatography (PE/EtOAc = 10/1) as a colorless oil in 81 % yield. "H NMR (400
MHz, CDCl3): 6 9.46 (s, 1H), 8.61-8.47 (m, 2H), 7.90 (dd, J = 8.3, 1.5 Hz, 1H), 7.37
(d, J=2.1 Hz, 1H), 7.33-7.14 (m, 5H), 6.97 (dd, /= 8.5, 1.6 Hz, 1H), 6.48 (d,J=1.3
Hz, 1H), 2.82-2.63 (m, 1H), 2.22 (t, J = 7.6 Hz, 2H), 2.07-1.95 (m, 1H), 1.93-1.86
(m, 1H), 1.16 (d, J = 6.9 Hz, 3H). *C NMR (100 MHz, CDCl;): 6 171.79, 153.84,
148.11, 145.21, 140.96, 138.35, 136.39, 134.57, 127.98, 127.66, 127.47, 123.61,
121.61, 121.43, 119.38, 116.47, 111.35, 106.58, 39.56, 36.34, 34.19, 23.25. HRMS

(ESI) m/z Calced. for C5,H0N,0, [M+H]" 345.1603, Found 345.1600.

4-(4-Acetylphenyl)-V-(quinolin-8-yl)pentanamide (4d)
o) Following general procedure A, the reaction was carried out
N N with alkene 1a (0.2 mmol, 1.0 equiv.), 4-acetylphenylboronic
acid 2n (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055 g,
© 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.), and PMes
(0.04 mmol, 10% in toluene, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at 70 °C for
48 h. 4-(4-Acetylphenyl)-N-(quinolin-8-yl)pentanamide (4d) was isolated by column
chromatography (PE/EtOAc = 10/1) as a white solid in 86 % yield. M.P.: 79-80 °C.
"H NMR (400 MHz, CDCl3): 6 9.67 (s, 1H), 8.73 (d, J= 6.6 Hz, 2H), 8.12 (d, J=8.2
Hz, 1H), 7.88 (d, J = 8.1 Hz, 2H), 7.54-7.44 (m, 2H), 7.41 (dd, J = 8.2, 4.2 Hz, 1H),
7.31 (d, J= 8.1 Hz, 2H), 2.90 (dq, J = 13.3, 6.6 Hz, 1H), 2.54 (s, 3H), 2.41 (t,J=7.5
Hz, 2H), 2.26-1.98 (m, 2H), 1.32 (d, J = 6.9 Hz, 3H). *C NMR (100 MHz, CDCl;):
0 197.82, 171.29, 152.23, 148.15, 138.27, 136.40, 135.47, 134.42, 128.79, 127.95,
127.43, 127.41, 121.66, 121.53, 116.45, 39.59, 36.04, 33.40, 26.58, 22.24. HRMS

(EST) m/z Caled. for C2,H,,N,0, [M+H]" 347.1760, Found 347.1755.
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N-(Quinolin-8-yl)-4-o-tolylpentanamide (4¢)

Following general procedure A, the reaction was carried out with
g % alkene 1a (0.2 mmol, 1.0 equiv.), 4-acetylphenylboronic acid 2¢

(0.4 mmol, 2.0 equiv.), Ni(cod); (0.02 mmol, 0.0055 g, 0.1 equiv.),
CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.), and PMe; (0.04 mmol, 10 % in toluene, 0.2
equiv.) in anhydrous #~AmylOH (I mL) at 70 °C for 48 h.
N-(Quinolin-8-yl)-4-o-tolylpentanamide (4e) was isolated by column chromatography
(PE/EtOAc = 10/1) as a colorless oil in 77 % yield. '"H NMR (400 MHz, CDCl3): ¢
9.61 (s, 1H), 8.76-8.61 (m, 2H), 8.07 (d, J = 8.3 Hz, 1H), 7.48-7.38 (m, 2H), 7.35 (dd,
J=28.2,4.2 Hz, 1H), 7.19 (d, J= 8.0 Hz, 1H), 7.13 (t, J= 7.1 Hz, 2H), 7.08-6.97 (m,
2H), 3.16-2.98 (m, 1H), 2.39 (t, J = 7.7 Hz, 2H), 2.23 (s, 3H), 2.13-1.99 (m, 2H),
1.20 (d, J = 6.9 Hz, 3H). *C NMR (100 MHz, CDCl3): § 171.78, 148.09, 144.62,
138.30, 136.57, 135.76, 134.59, 130.51, 128.04, 127.59, 126.50, 125.87, 125.36,
121.66, 121.47, 116.63, 36.21, 34.10, 32.98, 22.12, 19.74. HRMS (ESI) m/z Calcd.
for C,1H,,N>O [M+H]" 319.1810, Found 319.1806.

3-(Naphthalen-2-yl)-NV-(quinolin-8-yl)cyclopentanecarboxamide (4f)
o Following general procedure B, the reaction was carried
H% out with alkene 1r (0.2 mmol, 1.0 equiv.),
naphthalen-2-ylboronic acid 2a (0.4 mmol, 2.0 equiv.),
Ni(cod), (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
and PMe; (0.04 mmol, 10% in toluene, 0.2 equiv.) in anhydrous r~AmylOH (1 mL) at
120 °C for 48 h. 3-(Naphthalen-2-yl)-N-(quinolin-8-yl) cyclopentanecarboxamide (4f)
was isolated by column chromatography (PE/EtOAc = 10/1) as a light yellow oil in
41 % yield. "H NMR (400 MHz, CDCl;): J 9.97 (s, 1H), 8.87-8.82 (m, 2H), 8.18 (d,
J=28.0 Hz, 1H), 7.92-7.70 (m, 4H), 7.66—7.35 (m, 6H), 3.42-3.29 (m, 1H), 3.29-3.19
(m, 1H), 2.65-2.52 (m, 1H), 2.45-2.15 (m, 4H), 2.11-1.97 (m, 1H). *C NMR (100
MHz, CDCl;): 0 174.72, 148.11, 142.18, 138.36, 136.77, 134.73, 133.71, 132.40,
128.16, 128.12, 127.70, 126.16, 126.04, 125.35, 125.33, 121.68, 121.53, 116.87,

100.10, 47.37, 46.75, 39.06, 34.28, 29.98. HRMS (ESI) m/z Calcd. for C,sH2,N,O
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[M+H]" 367.1810, Found 367.1806.
4-(Naphthalen-2-yl)-NV-(quinolin-8-yl)cyclohexanecarboxamide (4g)
o Following general procedure B, the reaction was carried

‘ N [ ) out with alkene 1s (02 mmol, 1.0 equiv),
OO naphthalen-2-ylboronic acid 2a (0.4 mmol, 2.0 equiv.),
Ni(cod); (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
and n-BuzP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous +~AmylOH (1 mL) at
120 °C for 48 h. 4-(Naphthalen-2-yl)-N-(quinolin-8-yl)cyclohexanecarboxamide (4 g)
was isolated by column chromatography (PE/EtOAc = 10/1) as a white solid in 52 %
yield. MLP.: 94-95 °C. "H NMR (400 MHz, CDCls): 6 10.15 (s, 1H), 8.88 (d, J= 7.5
Hz, 1H), 8.81 (dd, /=4.1, 1.4 Hz, 1H), 8.16 (dd, J= 8.2, 1.3 Hz, 1H), 7.78 (t, /= 8.6
Hz, 3H), 7.70 (s, 1H), 7.58 (t, /= 7.9 Hz, 1H), 7.51 (d, /= 8.1 Hz, 1H), 7.48-7.36 (m,
4H), 3.02-2.94 (m, 1H), 2.88-2.81 (m, 1H), 2.49-2.45 (m, 2H), 2.20-2.06 (m, 2H),
2.01-1.88 (m, 4H). *C NMR (100 MHz, CDCL): 6 173.91, 148.27, 144.50, 138.67,
136.51, 134.83, 133.75, 132.24, 128.12, 127.88, 127.76, 127.61, 126.37, 125.88,
125.21, 124.99, 121.67, 121.36, 116.47, 43.60, 41.45, 30.38, 28.30. HRMS (ESI) m/z
Caled. for CysH4N,O [M+H]" 381.1967, Found 381.1963.

5-Methyl-5-(naphthalen-2-yl)-NV-(quinolin-8-yl)hexanamide (4h)

o Following general procedure B, the reaction was carried
H i out with alkene 1t (0.2 mmol, 1.0 equiv.),
naphthalen-2-ylboronic acid 2a (0.4 mmol, 2.0 equiv.),

Ni(cod), (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
and n-BuzP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at
120 °C for 48 h. 5-Methyl-5-(naphthalen-2-yl)-N-(quinolin-8-yl)hexanamide (4h) was
isolated by column chromatography (PE/EtOAc = 10/1) as a light yellow oil in 31 %
yield. "H NMR (400 MHz, CDCl3): 6 9.71 (s, 1H), 8.75 (d, J= 6.5 Hz, 1H), 8.71 (dd,
J=4.1,1.4Hz, 1H), 8.14 (d, J=9.4 Hz, 1H), 7.81-7.71 (m, 4H), 7.56-7.46 (m, 3H),
7.45-7.37 (m, 3H), 2.47 (t, J = 7.4 Hz, 2H), 1.90-1.80 (m, 2H), 1.68-1.57 (m, 2H),
1.45 (s, 6H). *C NMR (100 MHz, CDCly): 0 171.73, 148.12, 146.66, 136.53, 134.62,
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133.51, 131.83, 128.06, 127.82, 127.60, 127.44, 125.87, 125.49, 125.36, 124.93,
124.12, 121.66, 121.44, 116.61, 43.85, 38.73, 38.04, 29.84, 28.99, 21.33. HRMS
(EST) m/z Caled. for CgHagN,O [M+H]" 383.2123, Found 383.2120.

5-Methyl-5-phenyl-NV-(quinolin-8-yl)hexanamide (4i)

o) Following general procedure B, the reaction was carried out
N

Saas

equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.), and n-BusP (0.04 mmol, 0.0081 g,

with alkene 1t (0.2 mmol, 1.0 equiv.), phenylboronic acid 2
(0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055 g, 0.1

0.2 equiv.) in anhydrous #AmylOH (1 mL) at 120 °C for 48 h.
5-Methyl-5-phenyl-N-(quinolin-8-yl)hexanamide (4i) was isolated by column
chromatography (PE/EtOAc = 10/1) as a light yellow oil in 44 % yield. '"H NMR
(400 MHz, CDCl3): 6 9.65 (s, 1H), 8.69 (t, J = 5.3 Hz, 2H), 8.06 (d, J = 8.2 Hz, 1H),
7.50-7.31 (m, 2H), 7.27 (d, J = 7.6 Hz, 2H), 7.22-7.17 (m, 3H), 7.06 (t, J = 7.2 Hz,
1H), 2.37 (t, J = 7.3 Hz, 2H), 1.76-1.61 (m, 2H), 1.61-1.47 (m, 2H), 1.21 (s, 6H). *C
NMR (100 MHz, CDCl3): 0 171.74, 149.26, 148.14, 138.42, 136.51, 134.65, 128.23,
128.06, 127.58, 125.92, 125.60, 121.66, 121.43, 116.57, 44.16, 38.75, 37.81, 28.98,
21.23. HRMS (ESI) m/z Calcd. for C2H,sN,0 [M+H]" 333.1967, Found 333.1964.

4-(3-Methoxy-4-methylphenyl)-NV-(quinolin-8-yl)pentanamide (4j)

o Following general procedure A, the reaction was carried out with
N L | alkene la (0.2 mmol, 1.0 equiv.),
OMe 3-methoxy-4-methylphenylboronic acid 2y (0.4 mmol, 2.0 equiv.),

Ni(cod), (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol,
0.0702 g, 1.5 equiv.), and PMe; (0.04 mmol, 0.2 equiv.) in anhydrous -AmylOH (1
mL) at 70 °C for 48 h. 4-(3-Methoxy-4-methylphenyl)-N-(quinolin-8-yl) pentanamide
(4j) was isolated by column chromatography (PE/EtOAc = 10/1) as a colorless oil in
76 % yield. "H NMR (400 MHz, CDCl3): J 9.69 (s, 1H), 8.78 (t, J = 5.4 Hz, 2H),
8.14 (d,J=9.2 Hz, 1H), 7.51 (dt, J=15.3, 7.7 Hz, 2H), 7.44 (dd, J = 8.2, 4.2 Hz, 1H),
7.07 (d, J = 7.5 Hz, 1H), 6.76 (d, J = 7.5 Hz, 1H), 6.70 (s, 1H), 3.79 (s, 3H),
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2.86-2.72 (m, 1H), 2.46 (t, J = 7.6 Hz, 2H), 2.26-2.12 (m, 4H), 2.09 - 2.01 (m, 1H),
1.33 (d, J = 6.9 Hz, 3H). *C NMR (100 MHz, CDCly): 5 171.86, 157.88, 148.13,
145.45, 138.34, 136.46, 134.61, 130.69, 128.01, 127.52, 124.41, 121.66, 121.44,
118.84, 116.49, 108.98, 55.29, 39.72, 36.36, 33.76, 22.90, 15.97. HRMS (ESI) m/z
Calcd. for CpHy4N20, [M+H]" 349.1916, Found 349.1913.

(E)-5- (Naphthalen 2-yl)-N-(quinolin-8-yl)pent-4-enamide (5a)

Following general procedure C, the reaction was
/EEI:I carried out with alkene 1a (0.2 mmol, 1.0 equiv.),
naphthalen-2-ylboronic acid 2a (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055
g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5  equiv.),
(E)-3-(3.,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BuzP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous +~AmylOH (1 mL) at
70 °C for 48 h. (E)-5-(Naphthalen-2-yl)-N-(quinolin-8-yl)pent-4-enamide (5a) was
isolated by column chromatography (PE/EtOAc = 10/1) as a white solid in 94 % yield.
ML.P.: 130131 °C. '"H NMR (400 MHz, CDCl;): § 9.90 (s, 1H), 8.88-8.79 (m, 1H),
8.74 (dd, J=4.2, 1.6 Hz, 1H), 8.14 (dd, J = 8.3, 1.6 Hz, 1H), 7.82-7.73 (m, 3H), 7.68
(s, 1H), 7.59 (dd, /= 8.8, 1.8 Hz, 1H), 7.54 (d, /= 7.7 Hz, 1H), 7.50 (dd, /= 8.2, 1.4
Hz, 1H), 7.47-7.40 (m, 3H), 6.69 (d, J = 15.8 Hz, 1H), 6.57-6.36 (m, 1H), 2.80-2.76
(m, 4H). ®C NMR (100 MHz, CDCL3): 6 170.99, 148.22, 138.40, 136.48, 134.97,
134.55, 133.72, 132.86, 131.43, 129.21, 128.17, 128.03, 127.99, 127.72, 127.53,
126.25, 125.82, 125.70, 123.69, 121.69, 121.60, 116.63, 37.89, 29.12. HRMS (ESI)
m/z Calcd. for Co4HyoN,O [M+H]" 353.1654, Found 353.1651.

(E)-5-Phenyl-N-(quinolin-8-yl)pent-4-enamide (5ab)

o Following general procedure C, the reaction was carried out

WH | with alkene 1a (0.2 mmol, 1.0 equiv.), phenylboronic acid
Ny

2b (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055 g,
0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3.,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
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and n-BuzP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous +~AmylOH (1 mL) at
70 °C for 48 h. (E)-5-Phenyl-N-(quinolin-8-yl)pent-4-enamide (5ab) was isolated by
column chromatography (PE/EtOAc = 10/1) as a light yellow solid in 92 % yield.
M.P.: 6465 °C. "H NMR (400 MHz, CDCls): 6 9.90 (s, 1H), 8.84 (dd, J = 7.4, 0.9
Hz, 1H), 8.77 (dd, J= 4.2, 1.5 Hz, 1H), 8.16 (dd, J = 8.3, 1.4 Hz, 1H), 7.66-7.48 (m,
2H), 7.45 (dd, J = 8.3, 4.2 Hz, 1H), 7.38 (d, J = 7.3 Hz, 2H), 7.30 (dd, J = 13.2, 5.4
Hz, 2H), 7.23 (t, J= 7.2 Hz, 1H), 6.56 (d, J = 15.8 Hz, 1H), 6.36 (dt, J = 15.8, 4.5 Hz,
1H), 2.78-2.77 (m, 4H). *C NMR (100 MHz, CDCls): J 170.96, 148.20, 138.40,
137.50, 136.45, 134.55, 131.30, 128.73, 128.57, 128.02, 127.50, 127.20, 126.20,
121.68, 121.57, 116.60, 37.85, 28.97. HRMS (ESI) m/z Calcd. for C,0H;sN,O
[M+H]" 303.1497, Found 303.1495.

(E)-N-(Quinolin-8-yl)-5-0-tolylpent-4-enamide (5ac)

o Following general procedure C, the reaction was carried out

% with alkene 1a (0.2 mmol, 1.0 equiv.), o-tolylboronic acid
2¢ (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055 g,
0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3.,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and PMe; (0.04 mmol, 0.2 equiv.) in anhydrous t~AmylOH (1 mL) at 120 °C for 48 h.
(E)-N-(Quinolin-8-yl)-5-0-tolylpent-4-enamide (5ac) was isolated by column
chromatography (PE/EtOAc = 10/1) as a white solid in 78 % yield. M.P.: 101-102 °C.
"H NMR (400 MHz, CDCl3): 6 9.88 (s, 1H), 8.82 (d, J = 7.4 Hz, 1H), 8.76 (dd, J =
4.2,1.5 Hz, 1H), 8.14 (dd, J= 8.3, 1.3 Hz, 1H), 7.60-7.46 (m, 2H), 7.43 (dd, J = 8.2,
4.1 Hz, 2H), 7.18-7.07 (m, 3H), 6.74 (d, J = 15.6 Hz, 1H), 6.27-6.13 (m, 1H),
2.77-2.76 (m, 4H), 2.30 (s, 3H). *C NMR (100 MHz, CDCl3): ¢ 170.97, 148.20,
138.41, 136.65, 136.43, 135.16, 134.55, 130.21, 130.02, 129.24, 128.01, 127.49,
127.14, 126.08, 125.69, 121.67, 121.56, 116.58, 38.05, 29.32, 19.87. HRMS (ESI)

m/z Calcd. for CyHyN,O [M+H]" 317.1654, Found 317.1650.
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(E)-5-(2-Fluorophenyl)-N-(quinolin-8-yl)pent-4-enamide (5ad)

Following general procedure C, the reaction was carried
WH S out with alkene 1a (0.2 mmol, 1.0 equiv.),

2-fluorophenylboronic acid 2d (0.4 mmol, 2.0 equiv.),
Ni(cod); (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and PMe; (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at
120 °C for 48 h. (E)-5-(2-Fluorophenyl)-N-(quinolin-8-yl)pent-4-enamide (Sad) was
isolated by column chromatography (PE/EtOAc = 10/1) as a white solid in 84 % yield.
M.P.: 57-58 °C. '"H NMR (400 MHz, CDCls): 6 9.87 (s, 1H), 8.89-8.70 (m, 2H),
8.14 (d, J = 8.2 Hz, 1H), 7.58-7.38 (m, 4H), 7.18-7.13 (m, 1H), 7.08-6.95 (m, 2H),
6.69 (d, J = 16.0 Hz, 1H), 6.41 (dt, J = 16.0, 6.7 Hz, 1H), 2.77-2.76 (m, 4H). *C
NMR (100 MHz, CDCl3): ¢ 170.83, 160.07 (d, J = 248.6 Hz), 148.22, 138.41,
136.43, 134.54, 131.45 (d, J=4.5 Hz), 128.41 (d, /= 8.4 Hz), 128.01, 127.49, 127.28
(d, /J=3.9 Hz), 125.29, 125.16, 124.09 (d, J = 3.4 Hz), 123.64 (d, /= 3.8 Hz), 121.64
(d, J=11.4 Hz), 116.58, 115.69 (d, J = 22.2 Hz), 37.70, 29.32. ’F NMR (376 MHz,
CDCly): § -123.27—123.35 (m). HRMS (ESI) m/z Calcd. for CyH;7FN,O [M+H]"
321.1403, Found 321.1400.

(E)-N-(Quinolin-8-yl)-5-m-tolylpent-4-enamide (Sae)

0 Following general procedure C, the reaction was carried
Q/NH 'y out with alkene 1a (0.2 mmol, 1.0 equiv.), m-tolylboronic
acid 2e (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055

g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5  equiv.),
(E)-3-(3.,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BuszP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at
70 °C for 48 h. (E)-N-(Quinolin-8-yl)-5-m-tolylpent-4-enamide (5ae) was isolated by
column chromatography (PE/EtOAc = 10/1) as a white solid in 91 % yield. M.P.:
96-97 °C. "H NMR (400 MHz, CDCl3): 6 9.88 (s, 1H), 8.82 (dd, J= 7.4, 1.2 Hz, 1H),

8.75 (dd, J=4.2, 1.6 Hz, 1H), 8.14 (dd, J = 8.3, 1.5 Hz, 1H), 7.61-7.47 (m, 2H), 7.43

(dd, J = 8.3, 4.2 Hz, 1H), 7.23-7.12 (m, 3H), 7.03-7.02 (m, 1H), 6.51 (d, J= 15.7 Hz,
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1H), 6.41-6.24 (m, 1H), 2.75-2.74 (m, 4H), 2.32 (s, 3H). *C NMR (100 MHz,
CDClL): 6 170.97, 148.20, 138.41, 136.65, 136.43, 135.16, 134.55, 130.21, 130.02,
129.24, 128.01, 127.49, 127.14, 126.08, 125.69, 121.67, 121.56, 116.58, 38.05, 29.32,
19.87. HRMS (ESI) m/z Calcd. for C,;H;0N,O [M+H]+ 317.1654, Found 317.1651.

(E)-5-(3-Methoxyphenyl)-N-(quinolin-8-yl)pent-4-enamide (5af)
o Following general procedure C, the reaction was carried
N out with alkene 1a (0.2 mmol, 1.0 equiv.),
Me 3-methoxyphenylboronic acid 2f (0.4 mmol, 2.0 equiv.),
Ni(cod); (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at
70 °C for 48 h. (E)-5-(3-Methoxyphenyl)-N-(quinolin-8-yl) pent-4-enamide (5af) was
isolated by column chromatography (PE/EtOAc = 10/1) as a brown oil in 93 % yield.
"H NMR (400 MHz, CDCl3): 6 9.87 (s, 1H), 8.80 (dd, J = 7.4, 1.3 Hz, 1H), 8.74 (dd,
J=4.2,1.6 Hz, 1H), 8.13 (dd, J = 8.3, 1.6 Hz, 1H), 7.59-7.45 (m, 2H), 7.42 (dd, J =
8.3,4.2 Hz, 1H), 7.20 (t, J= 7.9 Hz, 1H), 6.95 (d, J= 7.7 Hz, 1H), 6.91-6.86 (m, 1H),
6.76 (dd, J = 8.1, 2.2 Hz, 1H), 6.50 (d, J = 15.7 Hz, 1H), 6.39-6.26 (m, 1H), 3.78 (s,
3H), 2.74-2.71 (m, 4H). *C NMR (100 MHz, CDCl;): § 170.89, 159.80, 148.18,
138.94, 138.34, 136.41, 134.49, 131.16, 129.50, 129.05, 127.97, 127.44, 121.64,
121.55, 118.85, 116.55, 112.86, 111.45, 55.22, 37.74, 28.88. HRMS (ESI) m/z Calcd.

for C2HoN,0, [M+H]" 333.1603, Found 333.1600.

(E)-5-(3-Chlorophenyl)-N-(quinolin-8-yl)pent-4-enamide (5ag)
o Following general procedure C, the reaction was carried out
?/NH% with alkene 1la (02 mmol, 1.0 equiv.),
I 3-chlorophenylboronic acid 2 g (0.4 mmol, 2.0 equiv.),
Ni(cod); (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BuzP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at

70 °C for 48 h. (E)-5-(3-Chlorophenyl)-N-(quinolin-8-yl) pent-4-enamide (5ag) was
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isolated by column chromatography (PE/EtOAc = 10/1) as a light yellow solid in 91 %
yield. M.P.: 4445 °C. "H NMR (400 MHz, CDCls): § 9.85 (s, 1H), 8.80 (dd, J=7.4,
1.1 Hz, 1H), 8.75 (dd, J = 4.2, 1.5 Hz, 1H), 8.13 (dd, J = 8.3, 1.5 Hz, 1H), 7.59-7.46
(m, 2H), 7.42 (dd, J = 8.3, 4.2 Hz, 1H), 7.32 (s, 1H), 7.16 (ddd, J = 8.0, 6.5, 3.5 Hz,
3H), 6.45 (d, J = 15.8 Hz, 1H), 6.39-6.27 (m, 1H), 2.94-2.58 (m, 4H). *C NMR (100
MHz, CDClL;): 6 170.72, 148.21, 139.36, 138.35, 136.44, 134.45, 130.38, 130.02,
129.74, 128.00, 127.46, 127.09, 126.07, 124.44, 121.68, 121.61, 116.59, 37.59, 28.85.
HRMS (ESI) m/z Calcd. for CyH;7CIN,O [M+H]" 337.1108 (100.0%), 339.1078
(32.0%), Found 337.1105 (100.0%), 339.1054 (32.0%).

(E)-5-(3-Fluorophenyl)-V-(quinolin-8-yl)pent-4-enamide (Sah)

0 Following general procedure C, the reaction was carried out
(?/NH {_ ] with  alkene la (0.2 mmol, 1.0 equiv.),
3-fluorophenylboronic acid 2h (0.4 mmol, 2.0 equiv.),

Ni(cod), (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3.,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BuszP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at
70 °C for 48 h. (E)-5-(3-Fluorophenyl)-N-(quinolin-8-yl) pent-4-enamide (5ah) was
isolated by column chromatography (PE/EtOAc = 10/1) as a brown oil in 88 % yield.
"H NMR (400 MHz, CDCls): 6 9.75 (s, 1H), 8.66 (dd, J = 23.6, 5.7 Hz, 2H), 8.01 (d,
J = 8.2 Hz, 1H), 7.53-7.26 (m, 3H), 7.20-7.05 (m, 1H), 6.95 (dd, J = 15.7, 9.0 Hz,
2H), 6.88-6.72 (m, 1H), 6.36 (d, J = 15.7 Hz, 1H), 6.28-6.11 (m, 1H), 2.62-2.57 (m,
4H). ®C NMR (100 MHz, CDCly): 6 170.74, 163.11 (d, J = 244.9 Hz), 148.18,
139.84 (d, J=17.7 Hz), 138.33, 136.41, 134.44, 130.20, 129.92 (d, J = 8.5 Hz), 127.97,
127.42, 122.07, 122.05, 121.65, 121.60, 116.59, 113.90 (d, J = 21.4 Hz), 112.56 (d, J
=21.7 Hz), 37.55, 28.78. ’F NMR (376 MHz, CDCL): 6 —118.47 (dd, J = 15.4, 8.8
Hz). HRMS (ESI) m/z Calcd. for CoH;7FN,0 [M+H]" 321.1403, Found 321.1399.

(E)-5-(3-Cyanophenyl)-NV-(quinolin-8-yl)pent-4-enamide (5ai)
o)

Following general procedure C, the reaction was carried
X N
(P/\/\)LH N out with alkene 1a (0.2 mmol, 1.0 equiv.),
N
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3-cyanophenylboronic acid 2i (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055 g,
0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at
70 °C for 48 h. (E)-5-(3-Cyanophenyl)-N-(quinolin-8-yl) pent-4-enamide (5ai) was
isolated by column chromatography (PE/EtOAc = 10/1) as a brown oil in 83 % yield.
"H NMR (400 MHz, CDCL3): 6 9.85 (s, 1H), 8.76 (dd, J = 11.8, 4.9 Hz, 2H), 8.13 (d,
J=9.3 Hz, 1H), 7.63-7.46 (m, 4H), 7.46-7.38 (m, 2H), 7.33 (t, /= 7.7 Hz, 1H), 6.47
(d, J = 15.9 Hz, 1H), 6.41-6.34 (m, 1H), 2.75-2.70 (m, 4H). *C NMR (100 MHz,
CDCl): 0 170.54, 148.21, 138.63, 138.28, 136.46, 134.34, 131.73, 130.38, 130.33,
129.56, 129.28, 129.19, 127.97, 127.42, 121.71, 121.67, 118.90, 116.58, 112.60,
37.33, 28.76. HRMS (ESI) m/z Calcd. for C,H;7N;0 [M+H]" 328.1450, Found
328.1447.

(E)-Methyl 3-(5-0x0-5-(quinolin-8-ylamino)pent-1-enyl)benzoate (5aj)

0 Following general procedure C, the reaction was carried
S?/NN n. I out with alkene 1a (02 mmol, 1.0 equiv.),
07 “OMe 3-(methoxycarbonyl)phenylboronic acid 2j (0.4 mmol, 2.0

equiv.), Ni(cod), (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5
equiv.), (E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0
equiv.), and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1.5
mL) at 70 °C for 48 h. (E)-Methyl
3-(5-0x0-5-(quinolin-8-ylamino)pent-1-enyl)benzoate (5aj) was isolated by column
chromatography (PE/EtOAc = 10/1) as a light brown solid in 87 % yield. M.P.: 56-57
°C. "H NMR (400 MHz, CDCL3): 6 9.86 (s, 1H), 8.78 (dd, J= 7.4, 1.1 Hz, 1H), 8.72
(dd, /=4.2,1.6 Hz, 1H), 8.11 (dd, J= 8.3, 1.5 Hz, 1H), 8.01 (s, 1H), 7.85 (d, J="7.7
Hz, 1H), 7.56-7.44 (m, 3H), 7.40 (dd, J = 8.2, 4.2 Hz, 1H), 7.32 (t, J = 7.7 Hz, 1H),
6.53 (d, J = 15.8 Hz, 1H), 6.42-6.35 (m, 1H), 3.88 (s, 3H), 2.78-2.68 (m, 4H). *C
NMR (100 MHz, CDCl3): 0 170.80, 167.12, 148.17, 138.31, 137.75, 136.40, 134.41,
130.54, 130.37, 130.31, 130.08, 128.57, 128.15, 127.95, 127.41, 127.19, 121.64,
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121.59, 116.56, 52.17, 37.57, 28.84. HRMS (ESI) m/z Calcd. for CyHz0N,O3

[M+H]" 361.1552, Found 361.1550.

(E)-N-(Quinolin-8-yl)-5-p-tolylpent-4-enamide (Sak)

0 Following general procedure C, the reaction was carried
N

X N
MH

acid 2k (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv

out with alkene 1a (0.2 mmol, 1.0 equiv.), p-tolylboronic

(0.3 mmol, 0.0702 g, 1.5 equiv.), (E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18
(0.2 mmol, 0.0444 g, 1.0 equiv.), and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in
anhydrous t-AmylOH (1 mL) at 70 °C for 48 h.
(E)-N-(Quinolin-8-yl)-5-p-tolylpent-4-enamide (5ak) was isolated by column
chromatography (PE/EtOAc = 10/1) as a white solid in 89 % yield. M.P.: 96-97 °C.
"H NMR (400 MHz, CDCl3): 6 9.88 (s, 1H), 8.83 (dd, J=7.5, 1.1 Hz, 1H), 8.76 (dd,
J=4.2,1.6 Hz, 1H), 8.14 (dd, J = 8.3, 1.5 Hz, 1H), 7.59-7.47 (m, 2H), 7.43 (dd, J =
8.3,4.2 Hz, 1H), 7.27 (d, J = 8.0 Hz, 2H), 7.11 (d, J = 7.9 Hz, 2H), 6.52 (d, J = 15.8
Hz, 1H), 6.33-6.26 (m, 1H), 2.77-2.71 (m, 4H), 2.34 (s, 3H). *C NMR (100 MHz,
CDCl): 0 170.98, 148.17, 138.40, 136.89, 136.40, 134.72, 134.56, 131.12, 129.24,
127.99, 127.64, 127.47, 126.08, 121.64, 121.51, 116.57, 37.93, 28.96, 21.22. HRMS
(ESI) m/z C2;H,0N,O [M+H]" 317.1654, Found 317.1651.

(E)-N-(Quinolin-8-yl)-5-(4-(trifluoromethoxy)phenyl)pent-4-enamide (5al)

o) Following general procedure C, the reaction was

i COWH N | carried out with alkene 1a (0.2 mmol, 1.0 equiv.),
3 4-(trifluoromethoxy) phenylboronic acid 21 (0.4 mmol,
2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g,
1.5 equiv.), (E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 ¢,
1.0 equiv.), and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1
mL) at 70 °C for 48 h.
(E)-N-(Quinolin-8-yl)-5-(4-(trifluoromethoxy)phenyl)pent-4-enamide ~ (Sal)  was
isolated by column chromatography (PE/EtOAc = 10/1) as a brown solid in 89 %
yield. M.P.: 48-49 °C. "H NMR (400 MHz, CDCl3): 6 9.86 (s, 1H), 8.80 (dd, J= 7.4,

1.3 Hz, 1H), 8.73 (dd, J=4.2, 1.6 Hz, 1H), 8.14 (dd, J= 8.3, 1.6 Hz, 1H), 7.57-7.47
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(m, 2H), 7.43 (dd, J = 8.3, 4.2 Hz, 1H), 7.34 (d, J= 8.7 Hz, 2H), 7.11 (d, J = 8.2 Hz,
2H), 6.50 (d, J = 15.8 Hz, 1H), 6.37-6.25 (m, 1H), 2.85-2.65 (m, 4H). '*C NMR (100
MHz, CDCLy): 6 170.80, 148.21, 138.40, 136.50, 136.33, 134.51, 129.93, 129.91,
128.05, 127.52, 127.39, 121.71, 121.64, 121.11, 120.58 (g, J = 257.0 Hz), 116.63,
37.70, 28.90. ">F NMR (376 MHz, CDCL3): 6 —62.58. HRMS (ESI) m/z Calcd. for
C,1H;7F3N,0, [M+H]" 387.1320, Found 387.1318.

(E)-5-(Biphenyl-4-yl)-N-(quinolin-8-yl)pent-4-enamide (5am)
0 Following general procedure C, the reaction was

Q/N N\ ) carried out with alkene la (0.2 mmol, 1.0 equiv.),
B biphenyl-4-ylboronic acid 2m (0.4 mmol, 2.0 equiv.),
Ni(cod); (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BuzP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at
70 °C for 48 h. (E)-5-(Biphenyl-4-yl)-N-(quinolin-8-yl)pent-4-enamide (5am) was
isolated by column chromatography (PE/EtOAc = 10/1) as a light yellow solid in 78 %
yield. M.P.: 135-136 °C. "H NMR (400 MHz, CDCL3): J 9.90 (s, 1H), 8.84 (d, J =
6.9 Hz, 1H), 8.76 (dd, J=4.1, 1.4 Hz, 1H), 8.14 (dd, /= 8.3, 1.3 Hz, 1H), 7.59 (t, J =
6.6 Hz, 2H), 7.56-7.48 (m, 4H), 7.44 (t, J="7.7 Hz, SH), 7.34 (t, J= 7.3 Hz, 1H), 6.58
(d, J = 15.8 Hz, 1H), 6.49-6.28 (m, 1H), 2.78-2.76 (m, 4H). *C NMR (100 MHz,
CDCl): 0 170.96, 148.21, 140.84, 139.90, 138.41, 136.56, 136.44, 134.53, 130.87,
128.89, 128.84, 128.01, 127.49, 127.29, 127.24, 126.96, 126.62, 121.68, 121.59,
116.62, 37.85, 29.04. HRMS (ESI) m/z Calcd. for C,6H»N,O [M+H]™ 379.1810,
Found 379.1808.

(E)-5-(4-Acetylphenyl)-V-(quinolin-8-yl)pent-4-enamide (5an)

0 Following general procedure C, the reaction was
OYWH n. I carried out with alkene la (0.2 mmol, 1.0 equiv.),
4-acetylphenylboronic acid 2n (0.4 mmol, 2.0 equiv.),

Ni(cod), (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
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(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at
70 °C for 48 h. (E)-5-(4-Acetylphenyl)-N-(quinolin-8-yl)pent-4-enamide (San) was
isolated by column chromatography (PE/EtOAc = 10/1) as a brown solid in 85 %
yield. M.P.: 94-95 °C. "H NMR (400 MHz, CDCls): J 9.84 (s, 1H), 8.78 (d, J = 7.2
Hz, 1H), 8.73 (dd, J=4.1, 1.3 Hz, 1H), 8.12 (d, J= 8.2 Hz, 1H), 7.85 (d, J = 8.3 Hz,
2H), 7.56-7.44 (m, 2H), 7.44-7.34 (m, 3H), 6.54 (d, J = 15.9 Hz, 1H), 6.50—6.39 (m,
1H), 2.75-2.74 (m, 4H), 2.54 (s, 3H). “C NMR (100 MHz, CDCl): 6 197.58,
170.59, 148.17, 142.14, 138.32, 136.42, 135.69, 134.43, 131.99, 130.38, 128.74,
127.97, 127.43, 126.18, 121.67, 121.60, 116.54, 37.41, 28.93, 26.59. HRMS (ESI)
m/z Caled. for C»HaN,0, [M+H]" 345.1603, Found 345.1600.

(E)-N-(Quinolin-8-yl)-5-(4-(trifluoromethyl)phenyl)pent-4-enamide (5a0)
o) Following general procedure C, the reaction was
i /Q/WLH% carried out with alkene 1a (0.2 mmol, 1.0 equiv.),
N 4-(trifluoromethyl)phenylboronic acid 20 (0.4 mmol,
2.0 equiv.), Ni(cod); (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g,
1.5 equiv.), (E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g,
1.0 equiv.), and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous -AmylOH (1
mL) at 70 °C for 48 h. (E)-N-(Quinolin-8-yl)-5-(4-(trifluoromethyl)
phenyl)pent-4-enamide (5a0) was isolated by column chromatography (PE/EtOAc =
10/1) as a white solid in 86 % yield. M.P.: 80-81 °C. "H NMR (400 MHz, CDCl;): §
9.86 (s, 1H), 8.80 (dd, J=7.3, 1.2 Hz, 1H), 8.74 (dd, J=4.2, 1.5 Hz, 1H), 8.14 (dd, J
= 8.3, 1.5 Hz, 1H), 7.58-7.47 (m, 4H), 7.45-7.40 (m, 3H), 6.54 (d, J = 15.9 Hz, 1H),
6.50-6.36 (m, 1H), 2.77-2.76 (m, 4H). *C NMR (100 MHz, CDCl;): J 170.69,
148.22, 140.99, 138.39, 136.53, 134.48, 131.65, 130.12, 128.98 (q, J = 32.4 Hz),
128.06, 127.53, 126.34, 125.52 (q, J = 3.8 Hz), 124.36 (q, J = 271.7 Hz), 121.74,

121.68, 116.65, 37.52, 28.92. "’F NMR (376 MHz, CDCl3): 6 —66.86. HRMS (ESI)
m/z Caled. for CyH;7F3N,0 [M+H]" 371.1371, Found 371.1368.
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(E)-5-(3,4-Dimethylphenyl)-/V-(quinolin-8-yl)pent-4-enamide (Sap)

o Following general procedure C, the reaction was carried
/Q/NH N ) out with alkene 1a (0.2 mmol, 1.0 equiv.),
3,4-dimethylphenylboronic acid 2q (0.4 mmol, 2.0 equiv.),
Ni(cod); (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at
70 °C for 48 h. (E)-5-(3,4-Dimethylphenyl)-N-(quinolin-8-yl)pent-4-enamide (5ap)
was isolated by column chromatography (PE/EtOAc = 10/1) as a light brown solid in
95 % yield. M.P.: 91-92 °C. "H NMR (400 MHz, CDCls): 6 9.88 (s, 1H), 8.83 (dd, J
= 7.5, 1.0 Hz, 1H), 8.76 (dd, J = 4.2, 1.6 Hz, 1H), 8.13 (dd, J = 8.3, 1.5 Hz, 1H),
7.62-7.47 (m, 2H), 7.42 (dd, J = 8.3, 4.2 Hz, 1H), 7.20-7.02 (m, 3H), 6.49 (d, J =
15.7 Hz, 1H), 6.39-6.19 (m, 1H), 2.75-2.74 (m, 4H), 2.24 (s, 6H). *C NMR (100
MHz, CDCl3): 0 171.08, 148.15, 138.34, 136.54, 136.39, 135.57, 135.11, 134.48,
131.16, 129.78, 127.95, 127.41, 123.63, 121.61, 121.53, 121.42, 116.57, 116.48,
37.93, 28.97, 19.81, 19.53. HRMS (ESI) m/z Calcd. for CyHpN,O [M+H]
331.1810, Found 331.1808.

(E)-5-(Benzo|d][1,3]dioxol-5-yl)-N-(quinolin-8-yl)pent-4-enamide (5aq)
o)

o Following general procedure C, the reaction was
<o]i>/\/\)L " N ) carried out with alkene 1a (0.2 mmol, 1.0 equiv.),
benzo[d][1,3]dioxol-5-ylboronic acid 2q (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol,
0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at
70 °C for 48 h. (E)-5-(Benzo[d][1,3]dioxol-5-yl)-N-(quinolin-8-yl) pent-4-enamide
(5aq) was isolated by column chromatography (PE/EtOAc = 10/1) as a white solid in
87 % yield. M.P.: 104—105 °C. "H NMR (400 MHz, CDCL3): 6 9.85 (s, 1H), 8.79 (dd,
J=74,13 Hz, 1H), 8.75 (dd, J = 4.2, 1.6 Hz, 1H)., 8.13 (dd, J = 8.3, 1.6 Hz, 1H),
7.58-7.45 (m, 2H), 7.43 (dd, J = 8.3, 4.2 Hz, 1H), 6.90 (d, J = 1.4 Hz, 1H), 6.77-6.70

(m, 2H), 6.43 (d, J = 15.7 Hz, 1H), 6.18-6.11 (m, 1H), 5.91 (s, 2H), 2.83-2.61 (m,
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4H). ®C NMR (100 MHz, CDCl3):  170.98, 148.21, 148.00, 146.88, 138.40, 136.45,
134.54, 132.03, 130.86, 128.02, 127.50, 126.97, 121.67, 121.55, 120.63, 116.59,
108.28, 105.62, 101.04, 37.96, 28.88. HRMS (ESI) m/z Calcd. for C;Hi3N,O3
[M+H]" 347.1396, Found 347.1393.

(E)-5-(3,5-Dimethylphenyl)-/V-(quinolin-8-yl)pent-4-enamide (Sar)

0 Following general procedure C, the reaction was carried
\Q/N” \_ | out with alkene 1a (0.2 mmol, 1.0 equiv.),
3,5-dimethylphenylboronic acid 2r (0.4 mmol, 2.0 equiv.),
Ni(cod); (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at
70 °C for 48 h. (E)-5-(3,5-Dimethylphenyl)-N-(quinolin-8-yl)pent-4-enamide (Sar)
was isolated by column chromatography (PE/EtOAc = 10/1) as a light brown solid in
92 % yield. M.P.: 50-51 °C. "TH NMR (400 MHz, CDCl3): 6 9.88 (s, 1H), 8.82 (d, J
=7.3 Hz, 1H), 8.76 (dd, J = 4.1, 1.4 Hz, 1H), 8.14 (dd, J = 8.2, 1.3 Hz, 1H), 7.53 (dt,
J=16.3, 8.1 Hz, 2H), 7.43 (dd, J = 8.3, 4.2 Hz, 1H), 6.99 (s, 2H), 6.85 (s, 1H), 6.48
(d, J = 15.8 Hz, 1H), 6.35-6.28 (m, 1H), 2.84-2.69 (m, 4H), 2.29 (s, 6H). *C NMR
(100 MHz, CDCl3): 6 171.00, 148.18, 138.39, 137.96, 137.40, 136.43, 134.56,
131.41, 128.93, 128.31, 128.01, 127.49, 124.11, 121.65, 121.53, 116.58, 37.94, 29.02,
21.34. HRMS (ESI) m/z Calcd. for C2H,,N,0 [M+H]" 331.1810, Found 331.1808.

(E)-5-(1H-Indol-5-yl)-N-(quinolin-8-yl)pent-4-enamide (5as)

o Following general procedure C, the reaction was
W ﬁ% carried out with alkene 1a (0.2 mmol, 1.0 equiv.),
" 1H-indol-5-ylboronic acid 2s (0.4 mmol, 2.0 equiv.),
Ni(cod), (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3.,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous +~AmylOH (1.5 mL) at
70 °C for 48 h. (E)-5-(1H-Indol-5-yl)-N-(quinolin-8-yl)pent-4-enamide (5as) was
isolated by column chromatography (PE/EtOAc = 10/1) as a light brown solid in 71 %
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yield. M.P.: 95-96 °C. "H NMR (400 MHz, CDCls): 6 9.91 (s, 1H), 8.82 (d, J = 7.2
Hz, 1H), 8.75 (d, J = 2.9 Hz, 1H), 8.26 (br, 1H), 8.15 (d, J= 8.1 Hz, 1H), 7.59 (s, 1H),
7.57-7.47 (m, 2H), 7.43 (dd, J = 8.2, 4.2 Hz, 1H), 7.31-7.26 (m, 2H), 7.16 (s, 1H),
6.65 (d, J = 15.7 Hz, 1H), 6.50 (s, 1H), 6.36-6.14 (m, 1H), 2.89-2.55 (m, 4H). *C
NMR (100 MHz, CDCly): J 171.36, 148.23, 138.43, 136.50, 135.42, 134.61, 132.35,
129.69, 128.20, 128.06, 127.54, 125.79, 124.70, 121.68, 121.57, 120.50, 118.83,
116.68, 111.18, 102.89, 38.30, 29.19. HRMS (ESI) m/z Calcd. for CyHoN;O
[M+H]" 342.1606, Found 342.1603.

(E)-5-(1-Methyl-1H-indol-5-yl)-NV-(quinolin-8-yl)pent-4-enamide (5at)

o Following general procedure C, the reaction was
4 N N U carried out with alkene 1a (0.2 mmol, 1.0 equiv.),
N N
/ I-methyl-1H-indol-5-ylboronic acid 2t (0.4 mmol, 2.0

equiv.), Ni(cod), (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5
equiv.), (E£)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0
equiv.), and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~-AmylOH (1.5
mL) at 70 °C for 48 h.
(E)-5-(1-Methyl-1H-indol-5-yl)-N-(quinolin-8-yl)pent-4-enamide (5at) was isolated
by column chromatography (PE/EtOAc = 10/1) as a brown solid in 84 % yield. M.P.:
134-135 °C. "H NMR (400 MHz, CDCl;): 6 9.90 (s, 1H), 8.83 (d, J = 7.3 Hz, 1H),
8.76 (dd, J=4.1, 1.4 Hz, 1H), 8.14 (dd, J = 8.3, 1.4 Hz, 1H), 7.62-7.46 (m, 3H), 7.43
(dd, J=18.3,4.2 Hz, 1H), 7.32 (d, /= 8.5 Hz, 1H), 7.23 (d, /= 8.5 Hz, 1H), 7.01 (d, J
=3.0 Hz, 1H), 6.66 (d, J=15.7 Hz, 1H), 6.44 (d, J= 2.9 Hz, 1H), 6.34-6.16 (m, 1H),
3.75 (s, 3H), 2.87-2.63 (m, 4H). ®C NMR (100 MHz, CDCl3): 6 171.28, 148.22,
138.45, 136.43, 136.34, 134.65, 132.36, 129.28, 129.17, 128.74, 128.03, 127.52,
125.65, 121.66, 121.50, 120.02, 119.00, 116.60, 109.32, 101.23, 38.31, 32.97, 29.109.
HRMS (ESI) m/z Calcd. for C»3H, N30 [M+H]" 356.1763, Found 356.1760.

(E)-5-(Benzofuran-5-yl)-N-(quinolin-8-yl)pent-4-enamide (5au)

o Following general procedure C, the reaction was carried

N
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out with alkene 1a (0.2 mmol, 1.0 equiv.), benzofuran-5-ylboronic acid 2u (0.4 mmol,

2.0 equiv.), Ni(cod); (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g,

1.5 equiv.), (E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g,

1.0 equiv.), and #-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous -AmylOH (1

mL) at 70 °C for 48 h. (E)-5-(Benzofuran-5-yl)-N-(quinolin-8-yl)pent-4-enamide (5au)
was isolated by column chromatography (PE/EtOAc = 10/1) as a light yellow solid in
84 % yield. M.P.: 80-81 °C. "H NMR (400 MHz, CDCls): 6 9.88 (s, 1H), 8.82 (dd, J
=17.5,1.2 Hz, 1H), 8.74 (dd, J=4.2, 1.6 Hz, 1H), 8.13 (dd, /= 8.3, 1.6 Hz, 1H), 7.58

(d, J=2.2 Hz, 1H), 7.54 (t, J = 7.9 Hz, 2H), 7.49 (dd, J = 8.3, 1.4 Hz, 1H), 7.44-7.39

(m, 2H), 7.32 (dd, J = 8.6, 1.7 Hz, 1H), 6.71 (dd, J = 2.1, 0.7 Hz, 1H), 6.62 (d, J =
15.7 Hz, 1H), 6.38-6.20 (m, 1H), 2.85-2.70 (m, 4H). *C NMR (100 MHz, CDCl;):

0 171.04, 154.47, 148.19, 145.43, 138.40, 136.45, 134.56, 132.65, 131.39, 128.02,

127.75, 127.59, 127.50, 122.76, 121.66, 121.56, 118.79, 116.60, 111.35, 106.73,

38.02, 29.03. HRMS (ESI) m/z Calcd. for CyHsN,O, [M+H]" 343.1447, Found
343.1444.

(E)-N-(Quinolin-8-yl)-5-(thiophen-3-yl)pent-4-enamide (Sav)

o Following general procedure C, the reaction was carried
SS/WL H% out with alkene 1a (0.2 mmol, 1.0 equiv.),
thiophen-3-ylboronic acid 2v (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055 g,
0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3.,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BuzP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous +~AmylOH (1 mL) at
70 °C for 48 h. (E)-N-(Quinolin-8-yl)-5-(thiophen-3-yl)pent-4-enamide (5av) was
isolated by column chromatography (PE/EtOAc = 10/1) as a white solid in 80 % yield.
M.P.: 105-106 °C. "H NMR (400 MHz, CDCl;): § 9.90 (s, 1H), 8.84 (d, J = 8.1 Hz,
1H), 8.79 (dd, J = 4.1, 1.4 Hz, 1H), 8.18 (dd, J = 8.2, 1.4 Hz, 1H), 7.56 (dt, J = 8.2,
7.5 Hz, 2H), 7.47 (dd, J = 8.3, 4.2 Hz, 1H), 7.33-7.18 (m, 2H), 7.11 (d, J = 1.9 Hz,
1H), 6.58 (d, J = 15.8 Hz, 1H), 6.22 (dt, J = 15.8, 6.4 Hz, 1H), 2.92-2.57 (m, 4H). *C
NMR (100 MHz, CDCl3): 6 170.96, 148.21, 140.12, 138.41, 136.46, 134.56, 128.66,

28



128.03, 127.51, 125.92, 125.59, 125.09, 121.70, 121.57, 121.15, 116.60, 37.86, 28.85.
HRMS (ESI) m/z Calcd. for C13H;sN,OS [M+H]" 309.1062, Found 309.1060.

(4E,6E)-7-Phenyl-N-(quinolin-8-yl)hepta-4,6-dienamide (Saw)

© Following general procedure C, the reaction was
\WN

©/\ H% carried out with alkene 1a (0.2 mmol, 1.0 equiv.),

(E.E):(Z.E) = 9:1
(E)-styrylboronic acid 2w (0.4 mmol, 2.0 equiv.),
Ni(cod); (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at
70 °C for 48 h. The (E,E)/(E,Z) ratio of the crude reaction mixture was 9:1, which was
determined by 'H NMR analysis. The resulting residue was purified by flash
chromatography on silica gel (PE/EtOAc = 10/1) to afford the corresponding product
in 74% yield. The ensuing analytical data correspond to the major isomer. '"H NMR
(400 MHz, CDCl3): 6 9.73 (s, 1H),), 8.79-8.58 (m, 2H), 8.04 (d, J = 8.1 Hz, 1H),
7.48-7.36 (m, 2H), 7.33 (dd, J = 8.2, 4.2 Hz, 1H), 7.25 (d, /= 7.5 Hz, 2H), 7.20-7.14
(m, 2H), 7.08 (t, J = 7.2 Hz, 1H), 6.64 (dd, J = 15.6, 10.4 Hz, 1H), 6.35 (d, J = 15.6
Hz, 1H), 6.23 (dd, J=15.0, 10.4 Hz, 1H), 5.90-5.74 (m, 1H), 2.65-2.53 (m, 4H). *C
NMR (100 MHz, CDCl3): 0 170.94, 148.26, 138.47, 137.58, 136.50, 134.59, 133.22,
131.94, 131.07, 129.11, 128.68, 128.07, 127.56, 127.38, 126.34, 121.72, 121.59,
116.63, 37.82, 28.81. HRMS (ESI) m/z Calcd. for CyyHyN,O [M+H]" 329.1654,

Found 329.1651.

(E)-5-Cyclohexenyl-V-(quinolin-8-yl)pent-4-enamide (5ax)

o Following general procedure C, the reaction was carried out

% with alkene 1a (0.2 mmol, 1.0 equiv.), cyclohexenylboronic
acid 2x (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol,
0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at
70 °C for 48 h. (E)-5-Cyclohexenyl-N-(quinolin-8-yl)pent-4-enamide (5ax) was
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isolated by column chromatography (PE/EtOAc = 10/1) as a brown oil in 62 % yield.
"H NMR (400 MHz, CDCly): § 9.82 (s, 1H), 8.94-8.66 (m, 2H), 8.15 (dd, J = 8.3,
1.5 Hz, 1H), 7.57-7.47 (m, 2H), 7.44 (dd, J = 8.3, 4.2 Hz, 1H), 6.16 (d, J = 15.6 Hz,
1H), 5.80-5.49 (m, 2H), 2.79-2.51 (m, 4H), 2.11-2.09 (m, 4H), 1.69-1.60 (m, 2H),
1.60-1.51 (m, 2H). *C NMR (100 MHz, CDCls): 0 171.26, 148.21, 138.49, 136.46,
135.57, 134.96, 134.66, 128.22, 128.06, 127.55, 124.29, 121.68, 121.50, 116.60,
38.35, 28.89, 25.89, 24.69, 22.71, 22.63. HRMS (ESI) m/z Calcd. for CyH2N>O
[M+H]" 307.1810, Found 307.1808.

(E)-2-Methyl-5-(naphthalen-2-yl)-/V-(quinolin-8-yl)pent-4-enamide (Sba)

0 Following general procedure C, the reaction was
H NV carried out with alkene 1b (0.2 mmol, 1.0 equiv.),
naphthalen-2-ylboronic acid 2a (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055
g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at
70 °C for 48 h. (E)-2-Methyl-5-(naphthalen-2-yl)-N-(quinolin-8-yl)pent-4-enamide
(Sba) was isolated by column chromatography (PE/EtOAc = 10/1) as a white solid in
86 % yield. M.P.: 64-65 °C. "H NMR (400 MHz, CDCL3): 6 9.85 (s, 1H), 8.74 (d, J
=17.5 Hz, 1H), 8.61 (d, J=4.1 Hz, 1H), 7.99 (d, J = 8.2 Hz, 1H), 7.65-7.58 (m, 3H),
7.52 (s, 1H), 7.42 (dd, J = 8.0, 3.6 Hz, 2H), 7.37 (d, J = 8.2 Hz, 1H), 7.34-7.22 (m,
3H), 6.55 (d, J=15.7 Hz, 1H), 6.38-6.14 (m, 1H), 2.84-2.56 (m, 2H), 2.56-2.29 (m,
1H), 1.32 (d, J = 6.2 Hz, 3H). ®C NMR (100 MHz, CDCL3): J 174.67, 148.23,
138.51, 136.41, 134.93, 134.52, 133.65, 132.83, 132.58, 128.07, 128.00, 127.95,
127.93, 127.67, 127.48, 126.20, 125.80, 125.66, 123.71, 121.63, 121.61, 116.67,
43.12, 37.92, 17.76. HRMS (ESI) m/z Calcd. for C,sH»N,O [M+H]" 367.1810,
Found 367.1808.

(E)-5-(Naphthalen-2-yl)-2-phenyl-NV-(quinolin-8-yl)pent-4-enamide (5ca)

Following general procedure C, the reaction was

o
N N
OO pn M N carried out with alkene lc (0.2 mmol, 1.0 equiv.),

30



naphthalen-2-ylboronic acid 2a (0.4 mmol, 2.0 equiv.), Ni(cod); (0.02 mmol, 0.0055
g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at
70 °C for 48 h. (E)-5-(Naphthalen-2-yl)-2-phenyl-N-(quinolin-8-yl)pent-4-enamide
(Sca) was isolated by column chromatography (PE/EtOAc = 10/1) as a light yellow
solid in 89 % yield. M.P.: 100-101 °C. "H NMR (400 MHz, CDCl;): ¢ 10.00 (s, 1H),
8.85(dd, J=17.6,0.9 Hz, 1H), 8.71 (dd, J=4.2, 1.5 Hz, 1H), 8.07 (dd, /= 8.3, 1.5 Hz,
1H), 7.80-7.74 (m, 2H), 7.72 (d, J = 8.6 Hz, 1H), 7.65 (s, 1H), 7.58 (d, J = 7.3 Hz,
2H), 7.52 (d, J = 8.0 Hz, 2H), 7.48-7.39 (m, 5H), 7.39—-7.29 (m, 2H), 6.69 (d, J=15.8
Hz, 1H), 6.52-6.16 (m, 1H), 3.96 (t, J = 7.5 Hz, 1H), 3.44-3.14 (m, 1H), 3.02-2.65
(m, 1H). ®C NMR (100 MHz, CDCL): § 171.46, 148.21, 139.42, 138.47, 136.29,
134.94, 134.51, 133.66, 132.84, 132.47, 129.07, 128.18, 128.07, 128.00, 127.95,
127.93, 127.67, 127.60, 127.37, 126.20, 125.83, 125.66, 123.71, 121.67, 121.60,
116.51, 55.14, 37.22. HRMS (ESI) m/z Calcd. for C30H2N,O [M+H]" 429.1967,
Found 429.1964.

(E)-3-Methyl-5-(naphthalen-2-yl)-N-(quinolin-8-yl)pent-4-enamide (5da)

0 Following general procedure C, the reaction was
” L] carried out with alkene 1d (0.2 mmol, 1.0 equiv.),
naphthalen-2-ylboronic acid 2a (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055
g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at
70 °C for 48 h. (E)-3-Methyl-5-(naphthalen-2-yl)-N-(quinolin-8-yl)pent-4-enamide
(5da) was isolated by column chromatography (PE/EtOAc = 10/1) as a brown solid in
89 % yield. M.P.: 100-101 °C. "H NMR (400 MHz, CDCl;): § 9.75 (s, 1H), 8.70 (d,
J =17.0 Hz, 1H), 8.53 (dd, J = 4.2, 1.5 Hz, 1H), 7.92 (dd, J = 8.3, 1.4 Hz, 1H),
7.66-7.56 (m, 3H), 7.51 (s, 1H), 7.43 (dd, J = 8.6, 1.4 Hz, 1H), 7.38 (t, J = 7.9 Hz,
1H), 7.33-7.23 (m, 3H), 7.20 (dd, /= 8.3, 4.2 Hz, 1H), 6.52 (d, /= 15.9 Hz, 1H), 6.27
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(dd, J = 15.9, 7.4 Hz, 1H), 3.03-2.97 (m, 1H), 2.60 (dd, J = 14.3, 7.2 Hz, 1H), 2.49
(dd, J = 14.3, 7.1 Hz, 1H), 1.17 (J = 6.7 Hz, 3H). ®C NMR (100 MHz, CDCL): §
170.55, 148.13, 138.34, 136.35, 134.97, 134.86, 134.45, 133.66, 132.80, 129.40,
128.04, 127.95, 127.91, 127.65, 127.40, 126.16, 125.85, 125.61, 123.72, 121.59,
121.56, 116.66, 45.68, 34.58, 20.36. HRMS (ESI) m/z Calcd. for C2sHz,N,0 [M+H]"
367.1810, Found 367.1808.

(E)-5-(Naphthalen-2-yl)-3-phenyl-/NV-(quinolin-8-yl)pent-4-enamide (Sea)
Ph O

Following general procedure C, the reaction was
H N carried out with alkene 1e (0.2 mmol, 1.0 equiv.),
naphthalen-2-ylboronic acid 2a (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055
g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at
70 °C for 48 h. (E)-5-(Naphthalen-2-yl)-3-phenyl-N-(quinolin-8-yl)pent-4-enamide
(Sea) was isolated by column chromatography (PE/EtOAc = 10/1) as a white solid in
89 % yield. M.P.: 109-110 °C. "H NMR (400 MHz, CDCl;): § 9.90 (s, 1H), 8.82 (d,
J=17.4Hz, 1H), 8.73 (d, J=2.9 Hz, 1H), 8.11 (d, J= 8.2 Hz, 1H), 7.85-7.72 (m, 3H),
7.68 (s, 1H), 7.59 (d, J = 7.8 Hz, 1H), 7.54 (t, J = 7.9 Hz, 1H), 7.51-7.34 (m, 8H),
7.28 (t, J = 7.2 Hz, 1H), 6.78-6.60 (m, 2H), 4.40—4.35 (m, 1H), 3.27-3.05 (m, 2H).
BC NMR (100 MHz, CDCl): § 169.66, 148.01, 143.01, 138.25, 136.46, 134.77,
134.40, 133.65, 132.92, 132.81, 130.72, 128.89, 128.07, 127.96, 127.84, 127.67,
127.47, 126.88, 126.21, 126.14, 125.73, 123.78, 121.59, 121.56, 116.80, 45.50, 44.58.
HRMS (ESI) m/z Calcd. for C30H24N,O [M+H]" 429.1967, Found 429.1964.

(E)-3,3-Dimethyl-5-(naphthalen-2-yl)-N-(quinolin-8-yl)pent-4-enamide (5fa)

0 Following general procedure C, the reaction was
H% carried out with alkene 1f (0.2 mmol, 1.0 equiv.),
naphthalen-2-ylboronic acid 2a (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055

g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5  equiv.),

(E)-3-(3.,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
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and n-BuzP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous +~AmylOH (1 mL) at
70  °C for 48 h. (E)-3,3-dimethyl-5-(naphthalen-2-yl)-N-(quinolin-8-yl)
pent-4-enamide (5fa) was isolated by column chromatography (PE/EtOAc = 10/1) as
a white solid in 87 % yield. M.P.: 71-72 °C. '"H NMR (400 MHz, CDCls): 6 9.79 (s,
1H), 8.70 (dd, J= 7.6, 1.1 Hz, 1H), 8.17 (dd, J= 4.2, 1.6 Hz, 1H), 7.89 (dd, J = 8.3,
1.6 Hz, 1H), 7.68-7.63 (m, 1H), 7.60 (t, J = 8.1 Hz, 2H), 7.56 (s, 1H), 7.51 (dd, J =
8.6, 1.5 Hz, 1H), 7.38 (t,J = 8.0 Hz, 1H), 7.33-7.26 (m, 3H), 7.07 (dd, /= 8.3, 4.2 Hz,
1H), 6.50 (s, 2H), 2.58 (s, 2H), 1.29 (s, 6H). *C NMR (100 MHz, CDCl;): 6 170.08,
148.07, 139.15, 138.36, 136.15, 135.16, 134.55, 133.69, 132.84, 127.99, 127.96,
127.93, 127.90, 127.68, 127.37, 126.16, 126.03, 125.63, 124.00, 121.48, 121.45,
116.51, 51.92, 36.57, 27.73. HRMS (ESI) m/z Calcd. for C,H»,N,O [M+H]"
381.1967, Found 381.1964.

(E)-2,2-Dimethyl-5-(naphthalen-2-yl)-N-(quinolin-8-yl)pent-4-enamide (5ga)

© Following general procedure C, the reaction was
H N carried out with alkene 1 g (0.2 mmol, 1.0 equiv.),
naphthalen-2-ylboronic acid 2a (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055
g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and PMe; (0.04 mmol, 0.2 equiv.) in anhydrous t~AmylOH (1 mL) at 70 °C for 48 h.
(E)-2,2-dimethyl-5-(naphthalen-2-yl)-N-(quinolin-8-yl)pent-4-enamide ~ (5ga) was
isolated by column chromatography (PE/EtOAc = 10/1) as a light brown oil in 36 %
yield. '"H NMR (400 MHz, CDCl3): 6 10.31 (s, 1H), 8.84 (d, J=7.3 Hz, 1H), 8.74 (d,
J=3.3 Hz, 1H), 8.14 (d, J = 8.0 Hz, 1H), 7.76-7.68 (m, 3H), 7.63 (s, 1H), 7.59-7.47
(m, 3H), 7.45-7.35 (m, 3H), 6.66 (d, J = 15.6 Hz, 1H), 6.49-6.26 (m, 1H), 2.70 (d, J
= 7.3 Hz, 2H), 1.50 (s, 6H). *C NMR (100 MHz, CDCl;): § 176.26, 148.31, 138.87,
136.52, 135.03, 134.68, 133.70, 133.63, 132.89, 128.09, 127.98, 127.71, 127.61,
126.66, 126.23, 125.83, 125.70, 123.87, 121.64, 121.53, 116.65, 44.77, 44.39, 25.65.
HRMS (ESI) m/z Caled. for CsH24N,0 [M+H]" 381.1967, Found 381.1965.
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(E)-5-(Naphthalen-2-yl)-N-(quinolin-8-yl)hex-4-enamide (5ha)

0 Following general procedure C, the reaction was

OO ) i N carried out with alkene 1h (0.2 mmol, 1.0 equiv.),
naphthalen-2-ylboronic acid 2a (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055
g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at
70 °C for 48 h. (E)-5-(Naphthalen-2-yl)-N-(quinolin-8-yl)hex-4-enamide (Sha) was
isolated by column chromatography (PE/EtOAc = 10/1) as a light yellow oil in 91 %
yield. "H NMR (400 MHz, CDCls): 6 9.89 (s, 1H), 8.82 (d, J= 7.4 Hz, 1H), 8.72 (d,
J =39 Hz, 1H), 8.14 (d, J = 8.2 Hz, 1H), 7.80-7.74 (m, 4H), 7.61-7.48 (m, 3H),
7.48-7.37 (m, 3H), 6.08-6.00 (m, 1H), 2.96-2.62 (m, 4H), 2.21 (s, 3H). *C NMR
(100 MHz, CDCl3): 6 171.28, 148.24, 140.91, 138.47, 136.54, 136.46, 134.66,
133.55, 132.58, 128.16, 128.06, 127.69, 127.58, 126.94, 126.12, 125.61, 124.55,
124.27, 121.70, 121.57, 116.61, 38.09, 25.18, 16.14. HRMS (ESI) m/z Calcd. for
CysH,,N>O [M+H]" 367.1810, Found 367.1808.

5-(Naphthalen-2-yl)-NV-(quinolin-8-yl)hex-4-enamide (5ia)

Following general procedure C, the reaction was carried out
O,

with (Z)-alkene 1i containing 9% E-isomer (0.2 mmol, 1.0

MH equiv.), naphthalen-2-ylboronic acid 2a (0.4 mmol, 2.0

| equiv.), Ni(cod), (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv

(0.3 mmol, 0.0702 g, 1.5 equiv.), (E)-3-(3.,4,5-trimethoxyphenyl)acrylaldehyde A18
(0.2 mmol, 0.0444 g, 1.0 equiv.), and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in
anhydrous ~AmylOH (1 mL) at 70 °C for 48 h. The Z:E ratio of the crude reaction
mixture was 91:9, which was determined by 'H NMR analysis. The resulting residue
was purified by flash chromatography on silica gel (PE/EtOAc = 10/1) to afford Sia
as mixture of E- and Z-isomers (Z/E = 91:9) in 85% yield. A small amount of the
mixture was further purified by column chromatography (PE/EtOAc = 10/1) to obtain
analytically pure (Z)-5-(naphthalen-2-yl)-N-(quinolin-8-yl)hex-4-enamide as a light

yellow oil. NMR data of the Z isomer: "H NMR (400 MHz, CDClL): 6 9.77 (s, 1H),
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8.78 (d, J = 7.4 Hz, 1H), 8.71 (d, J = 4.1 Hz, 1H), 8.13 (d, J = 8.2 Hz, 1H), 7.84-7.68
(m, 3H), 7.65 (s, 1H), 7.55-7.40 (m, SH), 7.35 (d, J = 8.4 Hz, 1H), 5.78-5.56 (m, 1H),
2.67-2.49 (m, 4H), 2.14 (s, 3H). *C NMR (100 MHz, CDCly): § 171.22, 148.13,
139.29, 138.36, 138.10, 136.38, 134.57, 133.37, 132.37, 127.98, 127.96, 127.81,
127.68, 127.50, 126.55, 126.48, 126.05, 125.93, 125.69, 121.64, 121.45, 116.48,
38.51, 25.81, 25.47. HRMS (ESI) m/z Caled. for CosHxoN,O [M+H]' 367.1810,
Found 367.1806.

(E)-5-(Naphthalen-2-yl)-N-(quinolin-8-yl)hept-4-enamide (5ja)

Following general procedure C, the reaction was
W % carried out with alkene 1j (0.2 mmol, 1.0 equiv.),
naphthalen-2-ylboronic acid 2a (0.4 mmol, 2.0 equiv.),
Ni(cod), (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3.,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BuzP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous +~AmylOH (1 mL) at
70 °C for 48 h. (E)-5-(Naphthalen-2-yl)-N-(quinolin-8-yl)hept-4-enamide (5ja) was
isolated by column chromatography (PE/EtOAc = 10/1) as a light yellow oil in 92 %
yield. "H NMR (400 MHz, CDCls): 6 9.91 (s, 1H), 8.85 (d, J = 7.4 Hz, 1H), 8.75 (d,
J =209 Hz, 1H), 8.14 (d, J = 7.8 Hz, 1H), 7.81-7.75 (m, 4H), 7.59-7.48 (m, 3H),
7.48-7.36 (m, 3H), 5.89 (t, J = 6.5 Hz, 1H), 2.82-2.75 (m, 4H), 2.70 (q, J = 7.5 Hz,
2H), 1.05 (t, J= 7.5 Hz, 3H). *C NMR (100 MHz, CDCls): 6 171.30, 148.22, 143.43,
140.07, 138.43, 136.44, 134.58, 133.56, 132.57, 128.07, 128.03, 127.69, 127.56,
127.52, 126.53, 126.04, 125.54, 125.22, 124.87, 121.67, 121.58, 116.62, 38.37, 24.81,
23.14, 13.77. HRMS (ESI) m/z Calcd. for CysH4N,O [M+H]Jr 381.1967, Found
381.1964.

(E)-5-(Naphthalen-2-yl)-N-(quinolin-8-yl)dec-4-enamide (Ska)

CsHyy O Following general procedure C, the reaction was
X N
OO RN carried out with alkene 1k (0.2 mmol, 1.0 equiv.),
naphthalen-2-ylboronic acid 2a (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055

g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
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(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at
70 °C for 48 h. (E)-5-(Naphthalen-2-yl)-N-(quinolin-8-yl)dec-4-enamide (Ska) was
isolated by column chromatography (PE/EtOAc = 10/1) as a light yellow oil in 89 %
yield. '"H NMR (400 MHz, CDCl3): 6 9.92 (s, 1H), 8.86 (d, J= 7.2 Hz, 1H), 8.76 (dd,
J=4.1,13 Hz, 1H), 8.14 (dd, /= 8.2, 1.3 Hz, 1H), 7.82-7.75 (m, 4H), 7.60—7.48 (m,
3H), 7.48-7.37 (m, 3H), 5.89 (t, J = 6.7 Hz, 1H), 2.88-2.72 (m, 4H), 2.72-2.59 (m,
2H), 1.53-1.36 (m, 2H), 1.32-1.22 (m, 4H), 0.85 (t, J = 7.0 Hz, 3H). *C NMR (100
MHz, CDCl;): 0 171.31, 148.20, 142.16, 140.48, 138.42, 136.43, 134.57, 133.55,
132.55, 128.07, 128.03, 127.67, 127.57, 127.51, 127.14, 126.02, 125.52, 125.29,
124.90, 121.66, 121.57, 116.62, 38.40, 31.92, 29.97, 28.56, 25.00, 22.62, 14.15.
HRMS (ESI) m/z Calcd. for C20H30N,0 [M+H]" 423.2436, Found 423.2433.

(E)-5-(Naphthalen-2-yl)-5-phenyl-N-(quinolin-8-yl)pent-4-enamide (Sla)

Ph O Following general procedure C, the reaction was

OO ) i Ny | carried out with alkene 11 (0.2 mmol, 1.0 equiv.),
naphthalen-2-ylboronic acid 2a (0.4 mmol, 2.0 equiv.), Ni(cod); (0.04 mmol, 0.011 g,
0.2 equiv.), CsOPiv (0.3 mmol, 0.0702 g 1.5 equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BuzP (0.08 mmol, 0.0162 g, 0.4 equiv.) in anhydrous ~AmylOH (1 mL) at
120 °C for 72 h. (E)-5-(Naphthalen-2-yl)-5-phenyl-N-(quinolin-8-yl) pent-4-enamide
(5la) was isolated by column chromatography (PE/EtOAc = 10/1) as a white solid in
32 % yield. M.P.: 53-54 °C. "TH NMR (400 MHz, CDCl3): 6 9.75 (s, 1H), 8.69 (d, J
= 7.4 Hz, 1H), 8.62 (dd, J = 4.2, 1.5 Hz, 1H), 8.03 (dd, J = 8.3, 1.4 Hz, 1H),
7.69-7.63 (m, 1H), 7.61 (d, J = 8.6 Hz, 1H), 7.59—7.54 (m, 1H), 7.46 (s, 1H), 7.42 (d,
J=17.6 Hz, 1H), 7.37 (ddd, J = 8.6, 4.4, 1.4 Hz, 2H), 7.29 (ddd, J=12.7, 9.2, 6.3 Hz,
5H), 7.25-7.19 (m, 1H), 7.17-7.12 (m, 2H), 6.24 (t, J = 6.9 Hz, 1H), 2.71-2.49 (m,
4H). *C NMR (100 MHz, CDClL3): 6 171.01, 148.11, 143.24, 139.89, 139.84, 138.27,
136.59, 134.51, 133.39, 132.68, 130.02, 128.47, 128.25, 128.21, 128.04, 127.66,
127.57,127.31, 126.54, 126.11, 125.82, 125.53, 121.66, 121.56, 116.71, 38.29, 26.13.
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HRMS (ESI) m/z Calcd. for C30H24N,O [M+H]" 429.1967, Found 429.1964.

(E)-3-Methyl-5-(naphthalen-2-yl)-NV-(quinolin-8-yl)hex-4-enamide (Sma)

0 Following general procedure C, the reaction was
H% carried out with alkene 1m (0.2 mmol, 1.0 equiv.),
naphthalen-2-ylboronic acid 2a (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055
g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5  equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BuzP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at
70 °C for 48 h. (E)-3-Methyl-5-(naphthalen-2-yl)-N-(quinolin-8-yl) hex-4-enamide
(Sma) was isolated by column chromatography (PE/EtOAc = 10/1) as a brown oil in
88 % yield. "H NMR (400 MHz, CDCls): 6 9.91 (s, 1H), 8.83 (d, J = 13.2 Hz, 1H),
8.63 (d, J=5.5Hz, 1H), 8.10 (dd, J= 8.2, 1.2 Hz, 1H), 7.82-7.76 (m, 1H), 7.73 (d, J
= 8.1 Hz, 3H), 7.60-7.51 (m, 2H), 7.48 (d, J = 8.2 Hz, 1H), 7.46-7.39 (m, 2H), 7.35
(dd, J=8.2,4.2 Hz, 1H), 5.88 (d, /= 9.4 Hz, 1H), 3.42-3.32 (m, 1H), 2.68 (d,J=7.0
Hz, 2H), 2.20 (s, 3H), 1.28 (d, J = 6.7 Hz, 3H). *C NMR (100 MHz, CDCl;): §
170.88, 148.16, 140.95, 138.40, 136.35, 135.33, 134.59, 133.45, 133.19, 132.52,
128.09, 127.98, 127.55, 127.53, 127.48, 126.04, 125.55, 124.62, 124.33, 121.59,

116.60, 46.26, 31.33, 21.27, 16.26. HRMS (ESI) m/z Calcd. for CpsHN,O [M+H]"
381.1967, Found 381.1964.

(E)-5-(Naphthalen-2-yl)-3-phenyl-/NV-(quinolin-8-yl)hex-4-enamide (5na)

Ph O Following general procedure C, the reaction was

OO ) i NV carried out with alkene 1In (0.2 mmol, 1.0 equiv.),
naphthalen-2-ylboronic acid 2a (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055
g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at
70 °C for 48 h. (E)-5-(Naphthalen-2-yl)-3-phenyl-N-(quinolin-8-yl)hex-4-enamide
(Sna) was isolated by column chromatography (PE/EtOAc = 10/1) as a white solid in
85 % yield. M.P.: 67-68 °C. "H NMR (400 MHz, CDCl): 6 9.89 (s, 1H), 8.83 (d, J
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= 6.8 Hz, 1H), 8.67 (dd, J = 4.1, 1.4 Hz, 1H), 8.11 (dd, J = 8.2, 1.3 Hz, 1H),
7.82-7.76 (m, 1H), 7.72 (d, J = 6.8 Hz, 3H), 7.59-7.51 (m, 2H), 7.51-7.41 (m, SH),
7.41-7.34 (m, 3H), 7.30-7.22 (m, 1H), 6.24 (d, J = 10.1 Hz, 1H), 4.57 (dd, J = 16.5,
7.7 Hz, 1H), 3.23-2.99 (m, 2H), 2.27 (s, 3H). *C NMR (100 MHz, CDCl;): § 169.92,
148.11, 144.05, 140.86, 138.35, 136.66, 136.32, 134.51, 133.39, 132.56, 130.77,
128.89, 128.09, 127.94, 127.56, 127.52, 127.46, 126.63, 126.06, 125.62, 124.66,
124.50, 121.58, 116.60, 46.08, 41.91, 16.61. HRMS (ESI) m/z Calcd. for C3;H6N>0
[M+H]" 443.2123, Found 443.2120.

4-Methyl-5-(naphthalen-2-yl)-V-(quinolin-8-yl)pent-4-enamide (50a)

o Following general procedure C, the reaction was carried
; ) out with alkene 1o (0.2 mmol, 1.0 equiv.),

X N
H

Ni(cod); (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),

naphthalen-2-ylboronic acid 2a (0.4 mmol, 2.0 equiv.),

(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous ~AmylOH (1 mL) at
70 °C for 48 h. The E:Z ratio of the crude reaction mixture was 63:37, which was
determined by '"H NMR analysis. The resulting residue was purified by flash
chromatography on silica gel (PE/EtOAc = 10/1) to afford Soa as a mixture of E- and
Z-isomers in 84% yield. A small amount of the mixture was further purified by
column chromatography (PE/EtOAc = 10/1) to obtain analytically pure samples of
both isomers. Pure
(E)-4-methyl-5-(naphthalen-2-yl)-N-(quinolin-8-yl)pent-4-enamide was obtained as a
white solid, M.P.: 80-81 °C and the pure
(£)-4-methyl-5-(naphthalen-2-yl)-N-(quinolin-8-yl)pent-4-enamide was obtained as a
light brown oil. NMR data of the E isomer: "H NMR (400 MHz, CDCl;): 6 9.93 (s,
1H), 8.84 (d, /= 7.4 Hz, 1H), 8.77 (dd, J= 4.1, 1.4 Hz, 1H), 8.15 (d, /= 7.6 Hz, 1H),
7.78 (dd, J =13.5, 8.5 Hz, 3H), 7.66 (s, 1H), 7.59-7.48 (m, 2H), 7.44 (dt, J=10.4, 4.0
Hz, 3H), 7.37 (d, J = 8.3 Hz, 1H), 6.57 (s, 1H), 2.95-2.81 (m, 2H), 2.81-2.70 (m, 2H),
2.04 (s, 3H). *C NMR (100 MHz, CDCls): 5 171.26, 148.23, 138.44, 137.88, 136.49,
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135.83, 134.62, 133.42, 132.01, 128.05, 127.91, 127.65, 127.63, 127.56, 127.53,
127.44, 126.08, 126.04, 125.59, 121.69, 121.58, 116.64, 37.02, 36.37, 18.15. HRMS
(ESI) m/z Calcd. for C,sH,,N,O [M+H]" 367.1810, Found 367.1808.

NMR data of the Z isomer: "H NMR (400 MHz, CDCls): J 9.81 (s, 1H), 8.77 (d, J =
7.2 Hz, 1H), 8.68 (dd, J =4.1, 1.3 Hz, 1H), 8.13 (dd, J = 8.2, 1.3 Hz, 1H), 7.82-7.71
(m, 3H), 7.69 (s, 1H), 7.51 (dt, J = 8.2, 7.5 Hz, 2H), 7.45-7.33 (m, 4H), 6.53 (s, 1H),
2.98-2.83 (m, 2H), 2.77 (dd, J= 9.2, 6.0 Hz, 2H), 2.04 (s, 3H). >C NMR (100 MHz,
CDCl3): 6 171.09, 148.15, 138.36, 137.93, 136.43, 135.64, 134.56, 133.54, 132.08,
128.03, 128.01, 127.81, 127.62, 127.53, 127.34, 127.17, 127.08, 126.01, 125.56,
121.68, 121.53, 116.54, 36.76, 28.78, 24.18. HRMS (ESI) m/z Calcd. for C,5sH2,N,O
[M+H]" 367.1810, Found 367.1807.

5-(Naphthalen-2-yl)-2-phenyl-NV-(quinolin-8-yl)hex-4-enamide (Spa)

- 0 Following general procedure C, the reaction was
WH% carried out with alkene 1p (0.2 mmol, 1.0 equiv.),
naphthalen-2-ylboronic acid 2a (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055
g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5  equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and n-BuzP (0.04 mmol, 0.0081 g, 0.2 equiv.) in anhydrous +~AmylOH (1 mL) at
120 °C for 48 h. The E:Z ratio of the crude reaction mixture was 84:16, which was
determined by '"H NMR analysis. The resulting residue was purified by flash
chromatography on silica gel (PE/EtOAc = 10/1) to afford Spa as a mixture of £- and
Z-isomers in 78% yield. A small amount of the mixture was further purified by
column chromatography (PE/EtOAc = 10/1) to yield analytically pure
(E)-5-(naphthalen-2-yl)-2-phenyl-N-(quinolin-8-yl)hex-4-enamide as a white solid,
M.P.: 122-123 °C. NMR data of the E isomer: 'H NMR (400 MHz, CDCl5): 6 9.98
(s, 1H), 8.83 (d, J= 7.5 Hz, 1H), 8.70 (d, J = 4.0 Hz, 1H), 8.10 (d, J = 7.9 Hz, 1H),
7.81-7.68 (m, 4H), 7.61-7.35 (m, 10H), 7.32 (t, J = 7.3 Hz, 1H), 5.97 (t, J = 7.1 Hz,
1H), 3.94 (t, J= 7.5 Hz, 1H), 3.33-3.26 (m, 1H), 2.98-2.90 (m, 1H), 2.16 (s, 3H). *C
NMR (100 MHz, CDCl3): 0 171.73, 148.19, 140.98, 139.64, 138.46, 136.96, 136.39,
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134.58, 133.47, 132.52, 129.02, 128.27, 128.12, 127.98, 127.61, 127.56, 127.54,
127.46, 126.06, 125.81, 125.56, 124.56, 124.25, 121.64, 121.62, 116.56, 54.92, 33.13,
16.24. HRMS (ESI) m/z Calcd. for C3;HysN,O [M+H]" 443.2123, Found 443.2121.

5-(Naphthalen-2-yl)-N-(quinolin-8-yl)hex-4-enamide (5qa)

Following general procedure D, the reaction was carried out
0

with alkene 1q (0.3 mmol, 1.5 equiv.),

X N g naphthalen-2-ylboronic acid (0.2 mmol, 1.0 equiv.), Ni(cod);
(0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702

g, 1.5 equiv.), and PPhMe; (0.04 mmol, 0.0055 g, 0.2 equiv.) in anhydrous -AmylOH
(1 mL) at 70 °C for 48 h. The Z:FE ratio of the crude reaction mixture was 92:8, which
was determined by "H NMR analysis. The resulting residue was purified by flash
chromatography on silica gel (PE/EtOAc = 10/1) to afford 5qa as a mixture of £- and
Z-isomers in 83% yield. A small amount of the mixgture was further purified by
column chromatography (PE/EtOAc = 10/1) to obtain analytically pure
(£)-5-(naphthalen-2-yl)-N-(quinolin-8-yl)hex-4-enamide as a colorless oil. NMR data
of the Z isomer: "H NMR (400 MHz, CDCL): 6 9.77 (s, 1H), 8.78 (d, J= 7.3 Hz, 1H),
8.71 (d, J = 5.1 Hz, 1H), 8.13 (d, J = 9.2 Hz, 1H), 7.85-7.72 (m, 3H), 7.65 (s, 1H),
7.55-7.40 (m, 5H), 7.35 (d, J = 9.3 Hz, 1H), 5.78-5.56 (m, 1H), 2.67-2.49 (m, 4H),
2.14 (s, 3H). *C NMR (100 MHz, CDCl3): § 171.23, 148.14, 139.31, 138.37, 138.12,
136.39, 134.58, 133.38, 132.38, 127.97, 127.82, 127.68, 127.51, 126.55, 126.49,
126.06, 125.93, 125.70, 121.65, 121.46, 116.49, 38.53, 25.81, 25.48. HRMS (ESI)

m/z Calcd. for CpsH,N,O [M+H]" 367.1810, Found 367.1807.

Methyl 4-(6-0x0-6-(quinolin-8-ylamino)hex-2-en-2-yl)benzoate (5qb)

o0 OMe Following general procedure D, the reaction was carried out
5 with alkene 1q (0.3 mmol, 1.5 equiv.), 4-acetylphenylboronic
Mi acid (0.2 mmol, 1.0 equiv.), Ni(cod), (0.02 mmol, 0.0055 g, 0.1
N
H

N equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.), and PPhMe,
(0.04 mmol, 0.0055 g, 0.2 equiv.) in anhydrous z~AmylOH (1 mL) at 70 °C for 48 h.

The Z:E ratio of the crude reaction mixture was 81:19, which was determined by 'H
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NMR analysis. The resulting residue was purified by flash chromatography on silica
gel (PE/EtOAc = 7/1) to afford 5qb as a mixture of E- and Z-isomers in 80% yield. A
small amount of the mixture was further purified by column chromatography
(PE/EtOACc = 7/1) to yield analytically pure (£)-methyl
4-(6-0x0-6-(quinolin-8-ylamino)hex-2-en-2-yl)benzoate as a light yellow oil. NMR
data of the Z isomer: '"H NMR (400 MHz, CDCl;): § 9.76 (s, 1H), 8.77 (d, J = 6.6 Hz,
2H), 8.16 (d, J=8.0 Hz, 1H), 7.97 (d, J = 8.1 Hz, 2H), 7.64-7.36 (m, 3H), 7.27 (d, J
= 8.1 Hz, 2H), 5.65 (t, J = 6.9 Hz, 1H), 3.91 (s, 3H), 2.59 (t, /= 7.0 Hz, 2H), 2.51 (t, J
= 7.1 Hz, 2H), 2.05 (s, 3H). *C NMR (100 MHz, CDCls): 6 170.97, 167.02, 148.15,
146.75, 138.32, 137.31, 136.49, 134.51, 129.91, 129.64, 128.50, 128.02, 127.52,
126.65, 121.65, 121.51, 116.56, 52.10, 38.28, 25.39, 25.34. HRMS (ESI) m/z Calcd.
for Co3H»N,0; [M+H]" 375.1709, Found 375.1706.

N-(Quinolin-8-yl)-5-(4-(trifluoromethyl)phenyl)hex-4-enamide (5qc)

CF3 Following general procedure D, the reaction was carried out
@ o with alkene 1q (0.3 mmol, 1.5 equiv.),
MH | 4-(trifluoromethyl)phenylboronic acid (0.2 mmol, 1.0 equiv.),

Ny

Ni(cod), (0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol,
0.0702 g, 1.5 equiv.), and PPhMe; (0.04 mmol, 0.0055 g, 0.2 equiv.) in anhydrous
t-AmylOH (1 mL) at 70 °C for 48 h. The Z:FE ratio of the crude reaction mixture was
90:10, which was determined by "H NMR analysis. The resulting residue was purified
by flash chromatography on silica gel (PE/EtOAc = 10/1) to afford 5qc as a mixture
of E- and Z-isomers in 75% yield. A small amount of the mixture was further purified
by column chromatography (PE/EtOAc = 10/1) to obtain analytically pure
(£)-N-(quinolin-8-yl)-5-(4-(trifluoromethyl)phenyl)hex-4-enamide as a light yellow
oil. NMR data of the Z isomer: '"H NMR (400 MHz, CDCL): 6 9.76 (s, 1H), 8.76 (dd,
J=43,1.4Hz, 2H), 8.15 (dd, J = 8.3, 1.5 Hz, 1H), 7.59-7.46 (m, 4H), 7.44 (dd, J =
8.3,4.2 Hz, 1H), 7.29 (d, J = 8.0 Hz, 2H), 5.64 (td, J = 7.2, 1.2 Hz, 1H), 2.59 (t, J =
7.5 Hz, 2H), 2.50-2.45 (m, 2H), 2.03 (d, J = 1.0 Hz, 3H). *C NMR (100 MHz,
CDCl): 00 170.97, 148.21, 145.58, 138.33, 136.95, 136.50, 134.49, 128.85 (q, J =
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32.3 Hz), 128.35, 128.03, 127.52, 126.79, 125.26 (q, J = 3.8 Hz), 124.33 (q, J = 272.1
Hz), 121.73, 121.57, 116.51, 38.23, 25.48, 25.33.. ’F NMR (376 MHz, CDCL): &
-67.10. HRMS (ESI) m/z Caled. for CxnHioFsN,O [M+H]"™ 385.1528, Found
385.1525.

5-(Benzofuran-5-yl)-N-(quinolin-8-yl)hex-4-enamide (5qd)

70 Following general procedure D, the reaction was carried out
o with alkene 1q (0.3 mmol, 1.5 equiv.),
WN benzofuran-5-ylboronic acid (0.2 mmol, 1.0 equiv.), Ni(cod),

|
Ns
(0.02 mmol, 0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702

g, 1.5 equiv.), and PPhMe; (0.04 mmol, 0.0055 g, 0.2 equiv.) in anhydrous -AmylOH
(1 mL) at 70 °C for 48 h. The Z:FE ratio of the crude reaction mixture was 92:8, which
was determined by "H NMR analysis. The resulting residue was purified by flash
chromatography on silica gel (PE/EtOAc = 10/1) to afford Sqd as a mixture of £- and
Z-isomers in 40 % yield. A small amount of the mixture was further purified by
column chromatography (PE/EtOAc = 10/1) to obtain analytically pure
(Z)-5-(benzofuran-5-yl)-N-(quinolin-8-yl)hex-4-enamide as a light yellow oil. 'H
NMR (400 MHz, CDCl3): 6 9.77 (s, 1H), 8.94-8.49 (m, 2H), 8.16 (dd, J = 8.3, 1.4
Hz, 1H), 7.58 (d, J = 2.2 Hz, 1H), 7.56-7.47 (m, 2H), 7.47-7.36 (m, 3H), 7.12 (dd, J
= 8.4, 1.7 Hz, 1H), 6.74-6.63 (m, 1H), 5.61 (t, J = 6.9 Hz, 1H), 2.70-2.40 (m, 4H),
2.08 (d, J = 1.0 Hz, 3H). ®C NMR (100 MHz, CDCl3): 5 171.36, 153.97, 148.04,
145.26, 138.40, 136.66, 136.59, 134.57, 128.08, 127.63, 127.43, 125.41, 124.54,
121.65, 121.49, 120.38, 116.74, 111.10, 106.72, 38.56, 26.36, 25.47. HRMS (ESI)
m/z Calcd. for Co3H,0N,0, [M+H]" 357.1603, Found 357.1600.

(E)-5-(2-Methoxy-4-methylphenyl)-V-(quinolin-8-yl)hex-4-enamide (5hz)

/@\)\/\j\N Following general procedure C, the reaction was carried
OMe o out with alkene 1h (0.2 mmol, 1.0 equiv.),

2-methoxy-4-methylphenylboronic acid 2z (0.4 mmol, 2.0 equiv.), Ni(cod), (0.04

mmol, 0.011 g, 0.2 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
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(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
and PMes (0.08 mmol, 0.4 equiv.) in anhydrous ~AmylOH (1 mL) at 120 °C for 48 h.
(E)-5-(2-Methoxy-4-methylphenyl)-N-(quinolin-8-yl)hex-4-enamide =~ (Shz)  was
isolated by column chromatography (PE / EtOAc = 10/1) as a light yellow oil in 88 %
yield. "H NMR (400 MHz, CDCls): § 9.88 (s, 1H), 8.83-8.78 (m, 2H), 8.15 (d, J =
7.2 Hz, 1H), 7.57-7.47 (m, 2H), 7.44 (dd, J = 8.2, 4.2 Hz, 1H), 7.02 (d, J = 7.4 Hz,
1H), 6.70-6.61 (m, 2H), 3.75 (s, 3H), 2.78-2.65 (m, 4H), 2.33 (s, 3H), 2.04 (s, 3H).
BC NMR (100 MHz, CDClLy): 6 171.46, 156.54, 148.14, 138.38, 138.00, 136.75,
136.44, 134.63, 131.81, 129.59, 128.00, 127.52, 127.38, 121.64, 121.45, 121.08,
116.56, 111.72, 55.38, 38.16, 24.71, 21.53, 17.33. HRMS (ESI) m/z Calcd. for
C3H24N,0, [M+H]" 361.1916, Found 361.1914.

Synthesis of 6
o o]
N NaOH (15 eq.) OH
Ho
X EtOH, 130 °C
16 h
OMe OMe
4 6

To an oven-dried 25-mL Schlenk tube equipped with a Teflon-coated magnetic stir
bar were successively added
4-(3-methoxy-4-methylphenyl)-N-(quinolin-8-yl)pentanamide 4j (0.2 mmol, 0.070 g),
NaOH (15 mmol, 0.12 g), and EtOH (4 mL). After stirring at 130 °C for 16 h, the
reaction was allowed to cool to rt, diluted with EtOAc (15 mL), and washed with HCI
(1 M, 3 x 8 mL). The organic layers were combined, dried over Na,SOj, concentrated
under reduced pressure, and purified by flash column chromatography (DCM/HOAc
= 100/1) to give 6 (0.038 g, 85%) as a white solid. '"H NMR (400 MHz, CDCl;): 6
7.06 (d, J = 7.6 Hz, 1H), 6.69 (d, J = 7.6 Hz, 1H), 6.65 (s, 1H), 3.84 (s, 3H),
2.74-2.67 (m, 1H), 2.26 (t, J = 7.4 Hz, 2H), 2.20 (s, 3H), 2.01-1.84 (m, 2H), 1.29 (d,
J = 6.9 Hz, 3H). *C NMR (100 MHz, CDCls): 6 180.35, 157.87, 145.10, 130.69,
124.55, 118.74, 108.92, 55.36, 39.48, 33.09, 32.46, 22.44, 15.98.

43



Synthesis of 7

o 0
H | EtOH
OMe s5hg N 100°C, 15h OMe

7 (E:Z=1:1.2)

To an oven-dried 25-mL Schlenk tube equipped with a Teflon-coated magnetic stir
bar were successively added (FE)-5-(2-methoxy-4-methylphenyl)-N-(quinolin-8-yl)
hex-4-enamide 5hz (0.072 g, 0.2 mmol, 1 equiv.), anhydrous EtOH (2.0 mL), and
BF5-Et,0 (0.17 g, 1.2 mmol, 6 equiv.) under a N, atmosphere. The resulting mixture
was heated at 100 °C for 15 h. The reaction was allowed to cool to rt, and Et;N (2
mmol, 10 equiv) was added dropwise while stirring. The mixture was concentrated
under reduced pressure, and the residue was purified by flash column chromatography
on silica gel (PE/EtOAc = 20/1) to afford 7 (0.047 g, 91%) as a colorless oil.” The
ratio of (E)-7/(Z)-7 was 1:1.2, as determined by 'H NMR.

o)
0 _ (10 mol%) »J\/\/U\
S N Ni(tmhd)2 - A o~
Ho| | EtOH oM
OMe X 100°C, 36h €

5hz T(EIZ=9:1)

To an oven-dried 25-mL Schlenk tube equipped with a Teflon-coated magnetic stir
bar were successively added (FE)-5-(2-methoxy-4-methylphenyl)-N-(quinolin-8-yl)
hex-4-enamide Shz (0.072 g, 0.2 mmol, 1 equiv.), Ni(tmhd), (0.02 mmol, 10 mol %),
and anhydrous EtOH (2.0 mL) under a N, atmosphere. The resulting mixture was
heated at 100 °C for 36 h. After cooling to rt, the mixture was concentrated under
reduced pressure, and the residue was purified by flash column chromatography on
silica gel (PE/EtOAc = 20/1) to afford 7 (0.030 g, 57%) as a colorless 0il.* The ratio
of (E)-7/(Z)-7 was 9:1, as determined by 'H NMR. NMR data of the E isomer: 'H
NMR (400 MHz, CDCl3): 6 6.98 (d, J= 7.5 Hz, 1H), 6.71 (d, J = 7.5 Hz, 1H), 6.67
(s, 1H), 5.40 (t, J= 6.8 Hz, 1H), 4.15 (q, J = 7.2 Hz, 2H), 3.80 (s, 3H), 2.53-2.48 (m,
2H), 2.46-2.40 (m, 2H), 2.34 (s, 3H), 1.98 (s, 3H), 1.27 (t, J= 7.2 Hz, 3H). *C NMR
(100 MHz, CDCl3): 6 173.50, 156.60, 138.09, 136.39, 131.89, 129.57, 127.39,
121.18, 111.83, 60.43, 55.48, 34.43, 24.11, 21.57, 17.24, 14.39.
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Mechanistic experiments on the y-selective hydroarylation
o

A (10 mol%)

AQ Ni(COD)2

0
Me3P (20 mol%) Me, + 2N
—r WI\AQ * “»/\)l\ p\|/\)l\

ta
CsOPIv (1.5 equiv
GOy wwn etm e
In an argon-filled glovebox, an oven-dried 25-mL Schlenk tube equipped with a
Teflon-coated magnetic stir bar was charged successively with alkene 1a (0.2 mmol,
1.0 equiv.), arylboronic acid 2a (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055
g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.), anhydrous -AmylOH (1 mL),
and PMe; (0.04 mmol, 10% in toluene, 0.2 equiv.). The tube was sealed with a Teflon
screw cap, moved out of the glovebox, and placed on a hotplate pre-heated to 70 °C
with vigorous stirring for 5 h. Then, the reaction mixture was cooled to rt and diluted
with EtOAc. The organic layer was washed with brine solution and was then dried
over anhydrous MgSO,. The reaction mixture was filtered through a short pad of
Celite, and the solvent was evaporated under vacuum to give the crude product, which

was analyzed by 'H NMR (Supplementary Figure 2).
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Supplementary Figure 2. The '"H NMR monitoring of hydroarylation reaction for 5 h.
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(211)

(10 mol%) D (1.49
NI(CODX‘QO mol(y) ( ) (o)

o B(OH)2 _ MesP Me.1 ? Jl
WI\AQ ¥ OO CsOPiv (1.5 equiv=
1a

t-BuOD (1 mL) D (0 46)
70 °C,5h 1a+q%/o
(ElZ

In an argon-filled glovebox, an oven-dried 25-mL Schlenk tube equipped with a
Teflon-coated magnetic stir bar was charged successively with alkene 1a (0.2 mmol,
1.0 equiv.), arylboronic acid 2a (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055
g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.), anhydrous -BuOD (1 mL),
and PMe; (0.04 mmol, 10% in toluene, 0.2 equiv.). The tube was sealed with a Teflon
screw cap, moved out of the glovebox, and placed on a hotplate pre-heated to 70 °C
with vigorous stirring for 5 h. Then, the reaction mixture was cooled to rt and diluted
with EtOAc. The organic layer was washed with brine solution and was then dried
over anhydrous MgSO,. The reaction mixture was filtered through a short pad of
Celite, and the solvent was evaporated under vacuum to give the crude product. The
resulting residue was purified by flash chromatography on silica gel (hexane/ EtOAc
=10/1) to afford the isomer 1a'. The ratio of deuterium incorporation was determined

by 'H NMR (Supplementary Figure 3).
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Supplementary Figure 3. 'H NMR spectra to check the ratio of deuterium
incorporation
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O o

o
10 mol% NS Me,
s~ Ayq N0 ( 0 s~ Ha - Mg

1a Me;P (20 mol%) 1a (0.725) 1a (0082)
— g tHee
+ A18 o o

CsOPiv (1.5 equiv)

B(OH)z t-AmylOH Z'NPMAQ+ 2-Np/WI\AQ
70°C,5h
Meda (0.049) 5a (0.144)

In an argon-filled glovebox, an oven-dried 25-mL Schlenk tube equipped with a
Teflon-coated magnetic stir bar was charged successively with alkene 1a (0.2 mmol,
1.0 equiv.), arylboronic acid 2a (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055
g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
anhydrous ~AmylOH (1 mL), and PMes (0.04 mmol, 10% in toluene, 0.2 equiv.). The
tube was sealed with a Teflon screw cap, moved out of the glovebox, and placed on a
hotplate pre-heated to 70 °C with vigorous stirring for 5 h. Then, the reaction mixture
was cooled to rt and diluted with EtOAc. The organic layer was washed with brine
solution and was then dried over anhydrous MgSQO,. The reaction mixture was filtered
through a short pad of Celite, and the solvent was evaporated under vacuum to give
the crude product, which was analyzed by '"H NMR (Supplementary Figure 4).
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Supplementary Figure 4. The '"H NMR spectra of the reaction in presence of A18

acceptor for 5 h.
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\/\j.l\ NI(COD) (10 mol%)

N i( )220 mol%)

AQ n.Bu,P

13 —(—’l—eq-u-w-)—>A18 \/\)I\AQ + 2Np/\/\)l\

B(OH)2 Csog_g n((];y -I5g Equw) a(0.79) a (0.21) No the isomer 1a’ detected
In an argon-filled glovebox, an oven-dried 25-mL Schlenk tube equipped with a
Teflon-coated magnetic stir bar was charged successively with alkene 1a (0.2 mmol,
1.0 equiv.), arylboronic acid 2a (0.4 mmol, 2.0 equiv.), Ni(cod), (0.02 mmol, 0.0055
g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3.,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
anhydrous ~AmylOH (1 mL), and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.). The
tube was sealed with a Teflon screw cap, moved out of the glovebox, and placed on a
hotplate pre-heated to 70 °C with vigorous stirring for 5 h. Then, the reaction mixture
was cooled to rt and diluted with EtOAc. The organic layer was washed with brine
solution and was then dried over anhydrous MgSOj,. The reaction mixture was filtered
through a short pad of Celite, and the solvent was evaporated under vacuum to give

the crude product, which was analyzed by 'H NMR (Supplementary Figure 5).
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Supplementary Figure 5. '"H NMR spectra of Heck coupling for 5 h.
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Mechanistic experiments on the oxidative Heck reaction

iy

Ni(coD) o

n-Bu,P (20 mol%)
3
WI\AQ > WI\AQ

1a CSOP[l_VB(:lé-)DeqL"V) 1a’ 98% (recovered)

70°C, 48 h [no P-incorporation]

In an argon-filled glovebox, an oven-dried 25-mL Schlenk tube equipped with a
Teflon-coated magnetic stir bar was successively charged with alkene 1a (0.2 mmol,
1.0 equiv.), Ni(cod), (0.02 mmol, 0.0055 g 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g,
1.5 equiv.), t-BuOD (1 mL), and #-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.). The tube
was sealed with a Teflon screw cap, moved out of the glovebox, and placed on a
hotplate pre-heated to 70 °C with vigorous stirring. After 48 h, the reaction mixture
was cooled to rt and diluted with EtOAc. The organic layer was washed with brine
solution and was then dried over anhydrous MgSQO,. The reaction mixture was filtered
through a short pad of Celite, and the solvent was evaporated under vacuum to give
the crude mixture. The resulting residue was purified by flash chromatography on

silica gel (hexane/ EtOAc = 10/1) to recover 1a (98%).

Mg
1a, 98% (recovered)

[no CHincorporation]

2487 =
1071 ;
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Supplementary Figure 6. '"H NMR spectra of the Heck coupling in the absence of

aryl boronic acid.

Synthesis of 1a-d,

THF -78 °C |

+ - n-BuLi (2.2 eq)
J\ * CDsp(CeHs)3Br )\/\/”\
OH q N
$1 1a-d,

To a suspension of methyl triphenylphosphonium bromide (1.6 g, 4.38 mmol) in

anhydrous THF (10 mL) at —78 °C under argon was added n-BuLi (1.3mL, 2.5 M in
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hexanes, 3.2 mmol), and the resulting solution was stirred for 30 min at —78 °C. A
solution of compound S1 (0.33 g, 1.46mmol) in THF (10 mL) was then added, then
warmed to rt and stirred for 12 h. The reaction was quenched with brine (20 mL) and
extracted with ethyl acetate (2 x 30 mL). The combined organic layer was washed
with brine (30 mL), dried over Na,SO4. The solution was concentrated under vacuum,
and the resulting residue was purified by flash chromatography on silica gel
(PE/EtOAc = 10/1) to afford the 1a-d, in 81 % yield. "H NMR (400 MHz, CDCl3): §
9.82 (s, 1H), 8.84-8.72 (m, 2H), 8.13 (d, J = 8.1 Hz, 1H), 7.58-7.35 (m, 3H),
6.02-5.81 (m, 1H), 5.14 (d, J=17.1 Hz, 0.2H), 5.03 (d, /= 10.2 Hz, 0.2H), 2.66 (dd,
J=1.9, 6.3 Hz, 2H), 2.59-2.54 (m, 2H).
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Supplementary Figure 7. "H NMR spectra of the 1a-d, compound.
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b AQ_ B B CsOPiv(idhegyiv) o Voo n
08 e, PhT O TP At 5ab™, 89
1 ° Me
t-AmylOH .
70°C, 48 h R18, 32%

In an argon-filled glove-box, an oven-dried 25 mL Schlenk tube equipped with a
Teflon-coated magnetic stir bar were subsequently added alkene 1a-d, (0.2 mmol, 1.0
equiv.), 2,4,6-Triphenylboroxine (0.13 mmol, 41.6 mg), Ni(cod), (0.02 mmol, 0.0055
g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
anhydrous ~AmylOH (1 mL), and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.). The

tube was sealed with a Teflon screw cap, moved out of the glovebox, and placed on a
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hotplate pre-heated to 70 °C with vigorous stirring. After 48 h, the reaction mixture
was cooled to rt and diluted with EtOAc. The organic layer was washed with brine
solution and was then dried over anhydrous MgSOj,. The reaction mixture was filtered
through a short pad of Celite, and the solvent was evaporated under vacuum to give
the crude product. The resulting residue was purified by flash chromatography on
silica gel to afford Sab-d; in 89% yield, and reduced R18 was obtained as colorless oil

in 32% yield.
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Supplementary Figure 9. "H NMR spectra of the R18 compound by using the 1a-d,

as the alkene substrate

Ph (10 mol%) p'”'¥o
o A Ni(COD)2 MeO
0,
WJ\AQ * Cé)’ \g 1-BusP (20 moIA) )Y\/U\AQ * D 6.84)"
1a phBaoBep ngfév( 1e§‘§ﬂl)uv Me
£BuOD 5ab 59% Me
70°C,48h

In an argon-filled glovebox, an oven-dried 25-mL Schlenk tube equipped with a

Teflon-coated magnetic stir bar was successively charged with alkene 1a (0.2 mmol,
51



1.0 equiv.), 2,4,6-triphenylboroxine (0.13 mmol, 41.6 mg), Ni(cod), (0.02 mmol,
0.0055 g, 0.1 equiv.), CsOPiv (0.3 mmol, 0.0702 g, 1.5 equiv.),
(E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.2 mmol, 0.0444 g, 1.0 equiv.),
t-BuOD (1 mL), and n-BusP (0.04 mmol, 0.0081 g, 0.2 equiv.). The tube was sealed
with a Teflon screw cap, moved out of the glovebox, and placed on a hotplate
pre-heated to 70 °C with vigorous stirring. After 48 h, the reaction mixture was
cooled to rt and diluted with EtOAc. The organic layer was washed with brine
solution and was then dried over anhydrous MgSQO,. The reaction mixture was filtered
through a short pad of Celite, and the solvent was evaporated under vacuum to give
the crude product. The resulting residue was purified by flash chromatography on
silica gel to afford 5ab in 59% yield, and reduced R18 was obtained as colorless oil in

21% yield.
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Supplementary Figure 11. '"H NMR spectra of the R18 compound by using -BuOD

as the reaction solvent.
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The evidence on producing RO-Ni-H species

OH CeDg ' O H
/\{/ ¥ NiCoD), * nBugp — - /\{/ N
r.t

10h
0.2 mmol 0.2 mmol 0.4 mmol =.2324
s .

0.01769 0.0525¢ 0.0804g

General procedure: In an argon-filled glovebox, a 8-mL glass vial equipped with a
Teflon-coated magnetic stir bar was charged successively with Ni(COD), (0.2 mmol,
0.0525g), C¢Ds (1 mL), anhydrous 2-methyl-2-butanol (0.2 mmol, 0.0176g), and nBusP (0.4
mmol, 0.0804 g). The vials were sealed with a PTFE cap, and the solution was vigorously
stirred at rt for 10 h. The reaction mixture was filtered through a PTFE membrane (0.22 um),
and analyzed by 'H NMR (400 MHz) spectroscopy. A signal (5 = -23.24) consistent with

formation of a nickel-hydride species was observed.’

Dependence of the reaction rate on concentration of compound 1a

Ni(COD), (0.01 |

B(OH 2(0.01 mmol)

o (OH), nBu,P (10.02 mmol) e

N A
AQ
WJ\AQ PivOCs (1.5 mmol) /@/\/\)J\
tAmylOH (0.5 mL) FsC
1a | F, ?38é0.1 mmol)
mmol ’
X 0.2 mmol

General procedure: In an argon-filled glovebox, a group of 8-mL glass vials (5 in total, each
equipped with a Teflon-coated magnetic stir bar) were charged successively with alkene 1a (x
mmol), (4-CF;)-C¢qH4sB(OH), (0.2 mmol), Ni(cod), (0.01 mmol, 0.00275 g), CsOPiv (0.15
mmol, 0.035 g), (£)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.1 mmol, 0.022 g),
anhydrous #-AmylOH (0.5 mL), and n-Bu;P (0.02 mmol, 0.0041 g). The vials were sealed
with PTFE caps, moved out of the glovebox, and placed on a hotplate pre-heated to 70 °C and
stirred vigorously for the indicated time. Every 45 min, one reaction vial was removed from
the hotplate, cooled to rt, and quenched with EtOAc. The reaction mixture was filtered

through a short pad of Celite, and the solvent was evaporated under vacuum to give the crude
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reaction mixture. Yields were determined by 'H NMR spectroscopy with an internal standard
(phenyl(trifluoromethyl)sulfane).

The initial rates at different initial concentrations of compound 1a (from 0.1 mmol mL" to 0.4
mmol mL™") were measured (Supplementary Figure 12). Then, the rates were plotted

against the initial concentration of compound 1a (Supplementary Figure 13).

y = 0.52x + 0.04
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Supplementary Figure 12. Reaction profiles for compound 1a.
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Supplementary Figure 13. Initial reaction rate dependence on concentration of alkene 1a.

Dependence of the reaction rate on concentration of (4-CF;)C¢H4B(OH),
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Ni(COD); (0.01 mmol) 0

nBu,p (10.02 mmol)

- O/WA\AQ
PivOCs (1.5 mmol)
tAmylOH (0.5 mL) FsC

A18 (0.1 mmol)
70°¢

General procedure: In an argon-filled glovebox, a group of 8-mL glass vials (5 in total, each
equipped with a Teflon-coated magnetic stir bar) were charged successively with alkene 1a
(0.1 mmol, 0.0226 g), (4-CF;)CsH,B(OH), (x mmol), Ni(cod), (0.01 mmol, 0.00275 g),
CsOPiv (0.15 mmol, 0.035 g), (E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.1 mmol,
0.022 g), anhydrous t~AmylOH (0.5 mL), and n-Bu;P (0.02 mmol, 0.0041 g). The vials were
sealed with PTFE caps, moved out of the glovebox, and placed on a hotplate pre-heated to
70 °C and stirred vigorously for the indicated time. Every 45 min, one reaction vial was
removed from the hotplate, cooled to rt, and quenched with EtOAc. The reaction mixture was
filtered through a short pad of Celite, and the solvent was evaporated under vacuum to give
the crude reaction mixture. Yields were determined by 'H NMR spectroscopy with an internal
standard (phenyl(trifluoromethyl)sulfane).

Kinetic profiles of different initial concentrations of (4-CF;)CsH4,B(OH), (from 0.2 mmol
mL" to 0.8 mmol L") were collected (Supplementary Figure 14). The rate was plotted

against the concentration of (4-CF;)C¢H,B(OH), (Supplementary Figure 15).
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Supplementary Figure 14. Reaction profiles for (4-CF;)C¢H,B(OH), .
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Supplementary Figure 15. Initial reaction rate dependence on concentration of

(4-CF;)C¢H,B(OH),.

Dependence of the reaction rate on concentration of A18
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AQ
WJ\AQ + PivOCs (1.5 mmol) /@/\/\)‘\
tAmylOH (0.5 mL ) FaC
1a Fs
0.1 mmol 0.2 mmol A18 (x mmol)

70 °C

General procedure: In an argon-filled glovebox, a group of 8-mL glass vials (5 in total, each
equipped with a Teflon-coated magnetic stir bar) were charged successively with alkene 1a
(0.1 mmol, 0.0226 g), (4-CF;)CsH4sB(OH), (0.2 mmol, 0.0344 g), Ni(cod), (0.01 mmol,
0.0275 g), CsOPiv (0.15 mmol, 0.035 g), (£)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18
(x mmol), anhydrous -AmylOH (0.5 mL), and #-Bu;P (0.02 mmol, 0.0041 g). The vials were
sealed with PTFE caps, moved out of the glovebox, and placed on a hotplate pre-heated to
70 °C and stirred vigorously for the indicated time. Every 45 min, one reaction vial was
removed from the hotplate, cooled to rt, and quenched with EtOAc. The reaction mixture was
filtered through a short pad of Celite, and the solvent was evaporated under vacuum to give
the crude reaction mixture. Yields were determined by 'H NMR spectroscopy with an internal

standard (phenyl(trifluoromethyl)sulfane).
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Kinetic profiles of different initial concentrations of A18 (from 0.1 mmol mL™ to 0.4 mmol
L") were collected (Supplementary Figure 16). The rate was plotted against the

concentration of (4-CF;)CsH,B(OH), (Supplementary Figure 17).

7 -

6 .

5 | y = 0.9867x + 0.2667 —— A180.05mmol
= R*=10.9956 —— A18 0.075mmol
I‘AE 41 y=1.04x+0.68 y =1.0933x + 0.2933 —— A18 0.1 mmol

2 R? = 0.9935
= 3 RE=0.9928 y = 1.04x + 0.08 = A18 0.15mmol
E R =0.9928 —— A180.2mmol
E y = 1.0667x - 0.0133
a1 - R? = 0.9926
0 T T T T T 1
0 1 2 3 4 5 6
Time (h)
Supplementary Figure 16. Reaction profiles for A18.
14 -
12
= 0 —
-
E 08 -
E
0.6 -
E
2 04
&
0.2 -
0 T T T T 1
0 0.1 0.2 0.3 0.4 0.5

[A18] (mmol mL-")

Supplementary Figure 17. Initial reaction rate dependence on concentration of A18.

Dependence of the reaction rate on concentration of Ni(COD),

B(OH) . 0]
o} 2 [Nl(COD)z (x mmol)]
WJ\ + B N AQ
AQ nBu,pP (10.02 mmol)
PivOCs (1.5 mmol) FsC
1a Fs tAmylOH (0.5 mL)
0.1 mmol 0.2 mmol %%é(ﬂ mmol)

General procedure: In an argon-filled glovebox, a group of 8-mL glass vials (5 in total, each

equipped with a Teflon-coated magnetic stir bar) were charged successively with alkene 1a
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(0.1 mmol, 0.0226 g), (4-CF;)CsH4B(OH), (0.2 mmol, 0.0344 g), Ni(cod), (x mmol), CsOPiv
(0.15 mmol, 0.035 g), (E)-3-(3,4,5-trimethoxyphenyl)acrylaldehyde A18 (0.1 mmol, 0.022 g),
anhydrous -AmylOH (0.5 mL), and #-BusP (0.02 mmol, 0.0041 g). The vials were sealed
with PTFE caps, moved out of the glovebox, and placed on a hotplate pre-heated to 70 °C and
stirred vigorously for the indicated time. Every 45 min, one reaction vial was removed from
the hotplate, cooled to rt, and quenched with EtOAc. The reaction mixture was filtered
through a short pad of Celite, and the solvent was evaporated under vacuum to give the crude
reaction mixture. Yields were determined by 'H NMR spectroscopy with an internal standard
(phenyl(trifluoromethyl)sulfane).

Kinetic profiles of different initial concentrations of Ni(COD), (from 0.01 mmol mL™ to 0.04
mmol L") were collected (Supplementary Figure 18). The rate was plotted against the

concentration of Ni(COD), (Supplementary Figure 19).

8.5 -
- y = 1.7468x + 0.0443
75 {¥~= 2R§6_52"9'9‘2’ 64016 R =0.9912
65 =0. =1.04x + 0.08
' R?=0.9928 —==Nj(COD)2 0.005 mmol
= 557 ——Ni(COD)2 0.0075 mmol
= 45 ———Ni(COD)2 0.01 mmol
E 35 ——Ni(COD)2 0.015 mmol
g )s A 0.i——Ni(COD)2 0.02 mmol
. R2=0.9973
By & y=0.5333x + 0.2933
0.5 - . R? = 0.9804
0.5 9 2 4 6

Time (h)

Supplementary Figure 18. Reaction profiles for Ni(COD), .

58



[\ w
(9] (O8] (9]
1 1 ]

Rate(mmol mL-h)

(e} —_
S W o~ W N
1

0.015 0.02 0.025

[Ni(COD),] (mmol mL-")

Supplementary Figure 19. Initial reaction rate dependence on concentration of Ni(COD), .

X-ray Crystal Structure Data
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Supplementary Figure 20. ORTEP plot of compound 5a. All H atoms have been omitted for

clarity. The crystal was kept at 113.15 K during data collection.

Supplementary Table 7 Crystal data and structure refinement for Sa.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A

a/°

pre

V/°

Volume/A®

S5a
Ca4HooN>O
352.42
113.15
orthorhombic
P2,212,
5.8681(2)
8.2806(4)
37.3551(18)
90

90

90
1815.12(14)
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Z 4

pcalcg/cm3 1.290
wmm’ 0.079
F(000) 744.0

Crystal size/mm’

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F*

Final R indexes [[>=2c (1)]
Final R indexes [all data]
Largest diff. peak/hole / ¢ A
Flack parameter

0.2x0.18 x0.12

MoKo. (A = 0.71073)

4.362 to 52.738
7<h<7,-10<k<10,-46 <1<46
15887

3694 [Rin = 0.0676, Ryignma = 0.0518]
3694/1/248

1.074

R, =0.0461, wR, = 0.0946

R, = 0.0556, wR, = 0.1000
0.15/-0.15

0(3)

Supplementary Table 8. Fractional Atomic Coordinates (X 10%) and Equivalent
Isotropic Displacement Parameters (A?X 10%) for 5a. Ugq 1s defined as 1/3 of of the
trace of the orthogonalised Uytensor.

Atom X y b4 U(eq)

O(1) 4420(3) 2564(2) 838.7(5) 41.2(5)
N(1) 1463(4) 8068(2)  762.9(5) 29.7(5)
N(2) 3483(4) 5227(3) 841.4(5) 29.3(5)
C(1) 412(5) 9470(3) 747.4(6) 34.2(6)
C(2) -1684(5) 9722(3) 572.5(6) 35.6(6)
C@3) -2659(5) 8459(3) 397.2(6) 33.0(6)
CH4) -1594(4) 6932(3) 395.4(6) 28.1(6)
C(%) 476(4) 6793(3)  590.9(6) 25.7(5)
C(6) 1571(4) 5261(3) 617.4(6) 26.3(5)
C(7) 686(5) 3958(3) 437.0(6) 31.9(6)
C(8) -1336(5) 4130(3)  236.2(6) 35.4(6)
C9) -2462(5) 5554(3) 217.3(6) 32.6(6)
C(10) 4768(4) 3935(3) 945.1(6) 29.8(6)
C(11) 6643(5) 4374(3)  1204.6(7) 31.9(6)
C(12) 7892(6) 2929(4)  1358.9(8) 47.3(8)
C(13) 9663(5) 3418(4) 1626.7(7) 41.3(7)
C(14) 9561(5) 3100(3) 1970.5(7) 38.0(7)
C(15) 11185(4) 3565(3) 2250.4(6) 31.4(6)
C(16) 13218(5) 4429(4) 2174.7(7) 38.9(7)
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C(17) 14729(5) 4814(4)  2435.6(7) 41.9(7)

C(18) 14329(5) 4378(3)  2795.7(7) 34.4(6)
C(19) 15900(5) 4754(4)  3073.1(8) 46.2(8)
C(20) 15445(6) 4305(4)  3419.1(8) 51.6(9)
C21) 13432(6) 3501(4)  3500.7(8) 51.2(8)
C(22) 11898(6) 3117(4)  3242.0(7) 43.6(7)
C(23) 12307(5) 3539(3)  2881.3(6) 32.0(6)
C(24) 10772(5) 3139(3)  2600.6(7) 34.6(6)

Supplementary Table 9. Anisotropic Displacement Parameters (A% 10%) for 5a.
The Anisotropic displacement factor exponent takes the form: -2 =«
[h?a*?U} 1 +2hka*b*U;pt+++].

Atom Un U Uss Uiz Uz Uz

o(1) 43.4(12) 26.7(11) 53.5(11) -43(9)  -8.9(10) 5.1(10)
N(1) 304(11) 26.7(12) 32.1(11) -139)  -09(09)  2.3(10)
NQ) 20.7(11) 23.5(12) 347(11) -4.809)  -2.909)  1.7(10)
(1) 37.2(15) 30.8(15) 34.5(13) -1.0(11) -1.7(12)  2.5(13)
cQ) 40.0(15) 323(16) 344(13) 27(12) 1.0(12)  12.0(14)
cE3) 273(13) 43.1(17) 28.7(12) 5.0(12) 05(11)  4.6(13)
C(4) 25.9(12) 35.8(15) 22.5(11) 23(10)  2.9(10)  -1.2(12)
C(5) 25.6(12) 28.6(14) 23.0(11) -0.5(10) 3.8(10)  -2.4(11)
C(6) 24.8(12) 27.6(14) 26.5(11) 0.4(10)  1.7(10)  0.8(12)
c) 36.3(14) 28.5(14) 30.8(12) -2.3(11) 1.6(11)  -2.5(13)
C(8) 39.7(15) 34.9(16) 31.5(13) -12(11) -3.1(12) -9.6(14)
C(9) 30.2(13) 39.3(16) 28.4(12) 3.5(11)  -33(11) -6.3(13)
C(10) 20.4(14) 28.6(15) 31.5(12) -1.4(11) 2.8(11)  2.7(12)
ca1) 20.8(13) 32.0(15) 33.9(12) 0.7(11) 1.5(11)  2.3(13)
C(12) 58(2)  36.7(18) 47.7(16) -7.7(13) -16.9(15) 12.7(16)
C(13) 40.7(16) 39.8(17) 43.3(15) -2.013) -5.9(13) 9.4(15)
C(14) 34.8(15) 31.7(15) 47.4(16) 23(12)  -54(13)  0.6(14)
C(15) 28.1(14) 28.6(15) 37.5(13) 1.9(11) -0.8(11) 3.5(12)
C(16) 35.9(16) 44.8(17) 36.0(14) 3.8(13)  4.8(12)  0.1(15)
C(17) 34.7(15) 42.9(18) 482(16) 3.7(14)  2.8(13)  -53(14)
c(18) 36.0(15) 28.5(14) 38.7(13) -33(12) -0.6(12) 6.5(13)
C(19) 43.4(18) 353(17) 60.1(18) -8.7(14) -11.6(15) 3.4(15)
C(20) 61(2)  48(2)  45.7(17) -10.8(15) -19.8(16) 12.2(19)
cel 76(2)  42.2(19) 35.6(15) 13(13)  -2.7(16) 18(2)

C(22) 52.2(19) 382(18) 40.6(15) 5.0(13) 6.1(14)  6.6(16)
C(23) 37.2(15) 24.1(14) 349(13) 04(11) 1.9(11)  7.0(13)

C(24) 31.0(14) 30.6(15) 42.2(14) 4.1(12)  3.8(12)  1.9(13)
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Supplementary Table 10. Bond Lengths for

Sa.

Atom  Atom Length/A
o)  C(10)  1.22003)
N(1) () 1316(3)
N(1)  CG) 1.365(3)
NQ2)  C6) 1.400(3)
NQ2)  C10)  1.366(3)
oy CR) 1.408(4)
cQ)  CR) 1.360(4)
c3)  C@) 1.411(3)
c4)  CE) 1.422(3)
c4)  CO) 1.416(3)
G5y C6) 1.426(3)
ce6)  C() 1.374(3)
c CE®) 1.411(4)
c@®)  CO) 1.353(4)
c10)  C(l) 15114

Supplementary Table 11 Bond Angles for 5a.

Atom AtomAtom Angle/°
C(1) N(1) C(5) 117.6(2)
C(10) N(2) C(6) 128.9(2)
N(1) C(1) C(@2) 124.1(3)
C3) C(2) C@) 118.5(3)
C2) C3) CH“ 120.3(2)
C(3) CH) C(5) 116.6(2)
C3) CH) C© 124.4(2)
COY) CH) C(5) 118.9(2)
N(1) C(5) C“) 122.8(2)
N(1) C(5) C(6) 117.7(2)
C@) C(5) C(6) 119.5(2)
N2) C) C(5) 114.9(2)
C(7) C(6) N(2) 125.5(2)
C(7) C(6) C(5) 119.6(2)
C) C(7) C(®) 119.9(3)
COY) C@B) C(() 121.8(2)
C@®) COH CH) 120.1(2)
O(1) C(10)N(2) 123.0(2)

Atom  Atom Length/A
C(11) C(12) 1.517(4)
C(12) C(13) 1.498(4)
C(13) C(14) 1.312(4)
C(14) C(15) 1.466(3)
C(15) C(16) 1.420(4)
C(15) C(24) 1.376(3)
C(16) C(17) 1.356(4)
C(17) C(18) 1.412(4)
C(18) C(19) 1.422(4)
C(18) C(23) 1.412(4)
C(19) C(20) 1.371(4)
C(0) C21) 1.390(5)
C221) C(22) 1.358(4)
C(22) (C(23) 1.412(4)
C23) C29) 1.421(4)
Atom Atom Atom Angle/*
C(10) C(1) C(12) 113.92)
C(13) C(12) C(11) 112.1(2)
C(14) C@13) C12) 124.6(3)
C(13) C(14) C@15) 128.0(3)
C(16) C(15) C@14) 122.4(2)
C(24) C(15) C@14) 119.7(2)
C(24) C(15) C(6) 117.8(2)
C(17) C@6) C(15) 121.7(2)
C(l6) C(17) C(18) 121.1(3)
C(17) C@18) C(19) 122.0(3)
C(23) C18) CU7 118.8(2)
C(23) C(18) €19 119.2(2)
C(20) C(19) C(18) 120.1(3)
C(19) CR0) C(21) 120.1(3)
C(22) C21) C0) 121.3(3)
C2l) C22) C23) 120.5(3)
C(18) C(3) C(22) 118.7(3)
C(18) C3) C(24) 118.7(2)

62



O(1) Cao)Cc(1) 123.7(2) C(22) C23) C(24) 122.6(3)
N(2) C@0)C(11) 113.3(2) C(15) C4) C(C(23) 122.0(2)
Supplementary Table 12. Torsion Angles for 5a.

A B C D Angle/* A B C D Angle/*
Oo(1) C@0) Cc(11ncCcaz) -7.14) C(10) N(2) C(6) C(7) -4.3(4)
N(l) C(1) C2) C3) -2.44) C(10) C(11)C(12) C(13) -177.4(2)
N(1) C(5) C(6) N2) 4.2(3) C(11) C(12)C(13) C(14) 112.7(3)
N(1) C(5) C(6) C(7) -177.512) C(12) C(13)C(14) C(15) -178.4(3)
N@2) C6) C(7) C®) 176.2(2) C(13) C(14)C(15) C(16) -2.0(5)
N(2) C(10) C(11)C(12) 172.6(2) C(13) C(14)C(15) C(24) 179.0(3)
C(l) N(1) C(5) C@) 0.8(3) C(14) C(15)C(16) C(17) -178.3(3)
C(1) N(1) C(5) C6) -177.9(2) C(14) C(15)C(24) C(23) 179.0(2)
C1) C2) €3 Cc4 074 C(15) C(16)C(17) C(18) -0.5(4)
C2) C3) CH CB) L5353 C(16) C(15)C(24) C(23) 0.04)
C2) C3) CH COH -179.2(2) C(16) C(17)C(18) C(19) 179.3(3)
C(3) C@) C(5) N(1) -2.4(03) C(16) C(17)C(18) C(23) -0.4(4)
C3) C@) C(5) C(6) 176.4(2) C(17) C(18)C(19) C(20) -179.8(3)
C3) C@ CO C® -178.8(2) C(17) C(18)C(23) C(22) -179.4(3)
C@) C(5) C(6) N2) -174.6(2) C(17) C(18)C(23) C(24) 1.1(4)
C@) C(5) Co) ¢ 3.703) C(18) C(19)C(20) C(21) -0.9(5)
C(5) N(1I) C(1) C2) 164 C(18) C(23)C(24) C(15) -0.9(4)
Ci5) C@ CO C® 0403 C(19) C(18)C(23) C(22) 0.8(4)
C(5) C(6) C(7) C©B) -2.04) C(19) C(18)C(23) C(24) -178.6(2)
C(6) N(2) C(10)O(1) 2.54) C(19) C(20)C(21) C(22) 1.2(5)
C6) N(2) CoyCc1) -177.2(2) C(20) C(21)C(22) C(23) -0.5(5)
C) C(7) C(8) COH -0.6(4) C(21) C(22)C(23) C(18) -0.5(4)
C(7) C® COH Cce 144 C(21) C(22)C(23) C(24) 178.9(3)
CO) C@) C(5) N(1) 178312 C(22) C(23)C(24) C(15) 179.6(3)
CO C@) C(») Cco) -2.903) C(23) C(18)C(19) C(20) -0.1(4)
C(10) N(2) C(6) C(5) 174.0(2) C(24) C(15)C(16) C(17) 0.7(4)

Supplementary Table 13. Hydrogen Atom Coordinates (A X 10%) and Isotropic

Displacement Parameters (A*X 10?) for 5a.

Atom X y z U(eq)
H(2) 3750(50) 6180(20) 940(6) 35
H(1) 1111.28 10368.67 861.27 41
H(2A) -2400.5 10750.04 576.94 43
H(@3) -4064.81 8606.59 275.33 40
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H(7) 1434.73 2941.54 447.39 38

H(8) -1922.59 3222.38 110.88 42
H(9) -3838.13 5628.76 84.31 39
H(11A) 5976.58 5005.44 1403.86 38
H(11B) 7757.52 5075.87 1080.48 38
H(12A) 6778.48 2200.26 1475.32 57
H(12B) 8631.33 2323.7 1161.98 57
H(13) 10949.79 3998.47 1541.71 50
H(14) 8277.17 2493.54 2047.48 46
H(16) 13527.33 4745.95 1935.11 47
H(17) 16079.74 5384.81 2375.2 50
H(19) 17267.54 5317.15 3018.63 55
H(20) 16508.92 454291 3603.38 62
H(21) 13122.52 3215.19 3742.13 61
H(22) 10539.04 2559.92 3304.24 52
H(24) 9420.65 2559.79 2656.4 42

Crystal structure determination of Sa

Crystal Data for CysHpo)N,O (M =35242 ¢ mol'l): orthorhombic, space group
P2,2:2; (no. 19),a= 5.8681(2)A, b= 8.2806(4)A,c= 37.3551(18)A, V=
1815.12(14) A®>, Z= 4,T= 113.15K, u (MoK a )= 0.079 mm, Dcalc = 1.290 g
cm”, 15887 reflections measured (4.362° < 20 < 52.738° ), 3694 unique
(Rint = 0.0676, Rgigma = 0.0518) which were used in all calculations. The final R, was
0.0461 (I>2 o (I)) and wR, was 0.1000 (all data).

DFT Calculations

All density functional theory (DFT) calculations were conducted with the Gaussian 16
software package.'” Geometries were optimized at the MO06/6-31G(d)-Lanl2DZ
(N1,Cs) level of theory with the SMD solvation model in 2-methyl-2-propanol. Based

on the optimized structures,'' ™"

vibrational frequencies were calculated at the same
level of theory to evaluate its zero-point vibrational energy (ZPVE) and thermal
corrections at 343.15 K. Saddle points were connected to minima in the usual way
with intrinsic reaction coordinate (IRC) calculations. The single-point energies were
computed with ®B97XD functional' and 6-311++G(2df,2p) basis set for C,H,O,N,P
and def2-TZVPP" for Ni and Cs including solvation energy which were evaluated by

a self-consistent reaction field (SCRF) using SMD model. The 3D diagrams of
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molecules were generated using CYLView.'® The interaction between Cs' and AQ

directing group has been presented in literature.'’

Comparison of the different oxidative addition processes

] tAmylOH £AmylO PRB(OH)2 Ph_ .,
) Ni(COD)y ——> :Ni_’H N,
t-AmylOB(OH),
AG=1.5 kcal mol”’ AG=-15.3 kcal mol”’

2) Ni(COD)z2
—>
— -1
Cs AG=-7.9 kcal mol
0]
\N | O/CS
N~ |Niccopp SN | — Cs
Ni—N o o Se=
S N N
A-2 SN
AG=-25keal mol" | g4
O/CS = \——Ni\H
NI(CORR @ .
N\ AG=26.6 kcal mol™!
Ni—
4
N\
A-3

AG=-9.8 kcal mol™
Supplementary Figure 21. DFT-computed free energy profile for the different oxidative

addition processes under our reaction condition.
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Hydroarylation cycle

SMD-®Bg7xD/6-311++G(2df,2p)+def2TZVPP(Ni,Cs)//SMD-M06/6-31G(d)+LANL2DZ(Ni,Cs)
AG kcal mol™

1a+base

1atbase

2COD
Me

Ni(COD)2

|‘Ligand exchange|  Hydrometalation ‘|‘ Reductive elimination |

I B I I I
Supplementary Figure 22 DFT-computed free energy profile for the Ni-catalyzed
hydroarylation of arylboronic acids and electronically unbiased olefins.
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Oxidative Heck cycle

AG keal mol™!

T SMD-®B97xD/6-311++G(2df,2p)+def2TZVPP(Ni,Cs)//SMD-M06/6-31G(d)+LANL2DZ(Ni,Cs)

O-Ni—N
| ¥
Ph
2C0D

Ni(COD)2
o

+
Ar/\)]\H

OCs
o Ph /\/\)\
PR SN
N
| . Ligand exchange _| Carbometalation | _ B-Hydide elimination | Reg |

rati
on

Supplementary Figure 23 DFT-computed free energy profile for the Ni-catalyzed oxidative
heck coupling of arylboronic acids and electronically unbiased olefins.
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Supplementary Figure 24 "H NMR (400 MHz, CDCL3) spectrum for synthetic intermediate
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Supplementary Figure 25 BC NMR (100 MHz, CDCly) spectrum for synthetic

intermediate
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Supplementary Figure 26 '"H NMR (400 MHz, CDCl;) spectrum for 1t
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Supplementary Figure 27 *C NMR (100 MHz, CDCl;) spectrum for 1t
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Supplementary Figure 28 '"H NMR (400 MHz, CDCL;) spectrum for 4a
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Supplementary Figure 29 *C NMR (100 MHz, CDCl;) spectrum for 4a
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Supplementary Figure 30 '"H NMR (400 MHz, CDCL;) spectrum for 4b
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Supplementary Figure 31 *C NMR (100 MHz, CDCl;) spectrum for 4b
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Supplementary Figure 32 "H NMR (400 MHz, CDCL;) spectrum for 4c
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Supplementary Figure 33 *C NMR (100 MHz, CDCl;) spectrum for 4c
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Supplementary Figure 34 '"H NMR (400 MHz, CDCl;) spectrum for 4d
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Supplementary Figure 35 *C NMR (100 MHz, CDCl;) spectrum for 4d
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Supplementary Figure 36 '"H NMR (400 MHz, CDCL;) spectrum for 4e
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Supplementary Figure 37 °C NMR (100 MHz, CDCl;) spectrum for 4e
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Supplementary Figure 38 "H NMR (400 MHz, CDCl;) spectrum for 4f
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Supplementary Figure 39 °C NMR (100 MHz, CDCl;) spectrum for 4f
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Supplementary Figure 40 "H NMR (400 MHz, CDCl;) spectrum for 4g
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Supplementary Figure 42 "H NMR (400 MHz, CDCL;) spectrum for 4h
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Supplementary Figure 43 *C NMR (100 MHz, CDCl;) spectrum for 4h
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Supplementary Figure 44 'H NMR (400 MHz, CDCls) spectrum for 4i
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Supplementary Figure 45 *C NMR (100 MHz, CDCl;) spectrum for 4i
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Supplementary Figure 46 '"H NMR (400 MHz, CDCL;) spectrum for 5a
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Supplementary Figure 47 *C NMR (100 MHz, CDCl;) spectrum for 5a
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Supplementary Figure 48 "H NMR (400 MHz, CDCl;) spectrum for 5ab
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Supplementary Figure 49 *C NMR (100 MHz, CDCl;) spectrum for 5ab
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Supplementary Figure 50 "H NMR (400 MHz, CDCIl;) spectrum for Sac
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Supplementary Figure 51 BC NMR (100 MHz, CDCIl;) spectrum for Sac
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Supplementary Figure 52 "H NMR (400 MHz, CDCl;) spectrum for 5ad
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Supplementary Figure 53 *C NMR (100 MHz, CDCl;) spectrum for 5ad
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Supplementary Figure 54 '’F NMR (376 MHz, CDCl;) spectrum for 5
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Supplementary Figure 55 "H NMR (400 MHz, CDCl;) spectrum for Sae
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Supplementary Figure 56 BC NMR (100 MHz, CDCl;) spectrum for Sae
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Supplementary Figure 57 '"H NMR (400 MHz, CDCl;) spectrum for 5af
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Supplementary Figure 58 *C NMR (100 MHz, CDCl;) spectrum for Saf
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Supplementary Figure 59 "H NMR (400 MHz, CDC;) spectrum for Sag
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Supplementary Figure 60 C NMR (100 MHz, CDCl;) spectrum for Sag
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Supplementary Figure 61 '"H NMR (400 MHz, CDCl;) spectrum for 5ah
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Supplementary Figure 62 *C NMR (100 MHz, CDCl;) spectrum for 5ah
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Supplementary Figure 63 '°’F NMR (376 MHz, CDCl;) spectrum for 5ah
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Supplementary Figure 64 '"H NMR (400 MHz, CDCL;) spectrum for 5ai
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Supplementary Figure 65 *C NMR (100 MHz, CDCl;) spectrum for 5ai
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Supplementary Figure 66 '"H NMR (400 MHz, CDCL;) spectrum for 5aj
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Supplementary Figure 67 °C NMR (100 MHz, CDCl;) spectrum for 5aj
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Supplementary Figure 68 '"H NMR (400 MHz, CDCL;) spectrum for 5ak
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Supplementary Figure 69 *C NMR (100 MHz, CDCl;) spectrum for 5Sak
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Supplementary Figure 70 '"H NMR (400 MHz, CDCI;) spectrum for 5al
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Supplementary Figure 71 *C NMR (100 MHz, CDCl;) spectrum for 5al
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Supplementary Figure 72 '’F NMR (376 MHz, CDCl;) spectrum for 5al
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Supplementary Figure 73 "H NMR (400 MHz, CDCl;) spectrum for Sam
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Supplementary Figure 74 BC NMR (100 MHz, CDCIl;) spectrum for Sam
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Supplementary Figure 75 "H NMR (400 MHz, CDCIl;) spectrum for San
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Supplementary Figure 76 BC NMR (100 MHz, CDCIl;) spectrum for San
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Supplementary Figure 77 "H NMR (400 MHz, CDCl;) spectrum for 5ao
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Supplementary Figure 78 BC NMR (100 MHz, CDCIl;) spectrum for 5ao
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Supplementary Figure 79 '’F NMR (376 MHz, CDCl;) spectrum for 5ao

w0
-]
w
i
o)
/@/\MN |
H
N
FaG =
.
T T T T T T T T T T T T T T T T T T T T T T T T
240 220 200 180 180 140 120 100 80 60 40 20 O 20 40 60 80 -100 -120 -140 160 -180 200 220 240

97



Supplementary Figure 80 "H NMR (400 MHz, CDCl;) spectrum for Sap
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Supplementary Figure 81 BC NMR (100 MHz, CDCl;) spectrum for Sap

£G'6L
Fw.m_.v

16'80—

E6 LE—

a7 oLk
L50LL
A4S
EGLEL
LOLZLA
£9ETh|
Ly izl
S6'L2L
E..mmrf
9L LEL
shFEL
LLSEL
L5°SELT
6E'9EL-]
v 9cL)
pegEL’
Shgpl—

80°L L —

i ol

T T T T T
50 140 130 120 110 100

T
13

T
17

98



Supplementary Figure 82 "H NMR (400 MHz, CDCIl;) spectrum for Saq
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Supplementary Figure 84 "H NMR (400 MHz, CDCl;) spectrum for Sar
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Supplementary Figure 86 "H NMR (400 MHz, CDCl;) spectrum for Sas
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Supplementary Figure 87 BC NMR (100 MHz, CDCIl;) spectrum for Sas
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Supplementary Figure 88 '"H NMR (400 MHz, CDCL;) spectrum for 5at
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Supplementary Figure 89 *C NMR (100 MHz, CDCl;) spectrum for Sat
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Supplementary Figure 90 '"H NMR (400 MHz, CDCl;) spectrum for 5au
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Supplementary Figure 91 *C NMR (100 MHz, CDCl;) spectrum for Sau
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Supplementary Figure 92 "H NMR (400 MHz, CDCI;) spectrum for 5av
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Supplementary Figure 93 *C NMR (100 MHz, CDCl;) spectrum for 5av
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Supplementary Figure 94 '"H NMR (400 MHz, CDCL;) spectrum for 5aw
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Supplementary Figure 96 '"H NMR (400 MHz, CDCL;) spectrum for 5ax
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Supplementary Figure 98 '"H NMR (400 MHz, CDCL;) spectrum for 5ba
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Supplementary Figure 99 *C NMR (100 MHz, CDCl;) spectrum for 5ba
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Supplementary Figure 100 "H NMR (400 MHz, CDCl;) spectrum for S5ca
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Supplementary Figure 101 *C NMR (100 MHz, CDCl;) spectrum for 5ca
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Supplementary Figure 102 "H NMR (400 MHz, CDCl;) spectrum for 5da
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Supplementary Figure 103 *C NMR (100 MHz, CDCl;) spectrum for 5da
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Supplementary Figure 104 "H NMR (400 MHz, CDCI;) spectrum for Sea
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Supplementary Figure 105 *C NMR (100 MHz, CDCl;) spectrum for Sea
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Supplementary Figure 106 "H NMR (400 MHz, CDCl;) spectrum for 5fa
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Supplementary Figure 107 *C NMR (100 MHz, CDCl;) spectrum for 5fa
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Supplementary Figure 108 "H NMR (400 MHz, CDCL) spectrum for S5ga
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Supplementary Figure 109 C NMR (100 MHz, CDCl;) spectrum for S5ga
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Supplementary Figure 110 "H NMR (400 MHz, CDCl;) spectrum for Sha

Lee—
9L'C

LLTA
8lT
642

3: A

00'9-
\4
£0'9--
B3
(4 ¥
EV'Z
L4
LgL
652
192
652
PLi~
LT
EL8n
GL'a—"
Lig
(4% ]
188
£8'8

68'6—

(o]
N
H

Soh

9
J‘JMMJL

-

o
-
i
o

ey

oo’k

~LLE
“FLE
Fory

FLoL

b
oo
X
-

Foou

Supplementary Figure 111 *C NMR (100 MHz, CDCl;) spectrum for 5ha
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Supplementary Figure 112 "H NMR (400 MHz, CDCI;) spectrum for Sia
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Supplementary Figure 113 *C NMR (100 MHz, CDCl;) spectrum for 5ia
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Supplementary Figure 114 "H NMR (400 MHz, CDCL) spectrum for Sja
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Supplementary Figure 115 *C NMR (100 MHz, CDCl;) spectrum for 5ja

oL El—

B0 ET~
oLve—

e 8e—

15011y
IR
SO'LZL
£8'PZ1
81521
zoseh
z09Z1+|
8rozi-|
8F LT

mm.hmr/ﬂ
99° 2214
86'LZ}
£0'8ZL
LS ZEH
LsEsl
LS PEL
LPogt]
9£'8€1]
0007}
9E'chL
6L°8pL

0ELil—

10

T T T T T T T
0 160 130 140 130 120 10

T
180

115



Supplementary Figure 116 "H NMR (400 MHz, CDCl;) spectrum for Ska
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Supplementary Figure 117 *C NMR (100 MHz, CDCl;) spectrum for 5ka
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Supplementary Figure 118 'H NMR (400 MHz, CDCL;) spectrum for 5la
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Supplementary Figure 119 *C NMR (100 MHz, CDCl;) spectrum for 5la
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Supplementary Figure 120 "H NMR (400 MHz, CDCI;) spectrum for Sma
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Supplementary Figure 121 BC NMR (100 MHz, CDCIl;) spectrum for Sma
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Supplementary Figure 122 "H NMR (400 MHz, CDCI;) spectrum for Sna
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Supplementary Figure 123 BC NMR (100 MHz, CDCIl;) spectrum for Sna
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Supplementary Figure 124 "H NMR (400 MHz, CDCl;) spectrum for Soa
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Supplementary Figure 125 *C NMR (100 MHz, CDCl;) spectrum for 50a
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Supplementary Figure 126 "H NMR (400 MHz, CDCl;) spectrum for 5o0a'

poZ—
sL2
kAl

E..N.‘ﬂ
ve'z

68T
98T
48T

hm.t

SE°2
8E'L
zv's
V'L
Vbl
vz
Sv'L
av'z
052
LS L
VSL
9521
852
aw.hJW
SLly
8Ll
QEW
Lg'2
L8
oL'g
LI8
118
88
88
£8'8
se'g

E6'6—

yoe

—

Lool

reol
- LO'E
-B0°Z
TE0L
‘rle
ook

80°L
-G6'0

ook

Supplementary Figure 127 *C NMR (100 MHz, CDCl;) spectrum for 5oa'
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Supplementary Figure 128 "H NMR (400 MHz, CDCI;) spectrum for Spa
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Supplementary Figure 129 BC NMR (100 MHz, CDCl;) spectrum for Spa
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Supplementary Figure 130 "H NMR (400 MHz, CDCI;) spectrum for 5qa

Prz—
9527
852
09Z-F
8.&.
¥z

895,
8¢9
()
4
)
vrL
St'L
St'2
6¥'L
152
€52
59'2
t.h/
811
6L’
(AN
0.8
E.mw
Lrsf
6.8

LL6—

Fook

Foo

Supplementary Figure 131 BC NMR (100 MHz, CDCl;) spectrum for Sqa
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Supplementary Figure 132 "H NMR (400 MHz, CDCl;) spectrum for 5gb
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Supplementary Figure 133 *C NMR (100 MHz, CDCl;) spectrum for 5qb
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Supplementary Figure 134 "H NMR (400 MHz, CDCl;) spectrum for 5qc
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Supplementary Figure 135 *C NMR (100 MHz, CDCl;) spectrum for 5qc
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Supplementary Figure 136 ’/F NMR (376 MHz, CDCI;) spectrum for 5qc

o
e
~
@
|
CF,
?/vi
N
T T T T T T T T T T T T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 B0 40 20 0 -20 40 -80 80 -100 -120 -140 180 -1B0 -200 -220 -240

126



Supplementary Figure 137 "H NMR (400 MHz, CDCl;) spectrum for 5qd
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Supplementary Figure 138 C NMR (100 MHz, CDCl;) spectrum for 5qd
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Supplementary Figure 139 'H NMR (400 MHz, CDCl;) spectrum for 4

EE by
8kt

10Ty

ma.m;k
Pzt
LTT
sz’

or'z

Brz!
087
08z

[4:¥ A

62—

029
59
19
902
802
'L
ev'2
PyL
Sh'L
82
6¥'2
gL
£6'2
562!
£hg-,
TN

L8
8.8
6287

69'6—

O Me

=90E

La
ez
002

Lol

TELE

EI01
Le0'k

907 [

801
b4 LWz

ool

Ieoe

FooL

5.0

1w
i

6.0

Supplementary Figure 140 *C NMR (100 MHz, CDCl;) spectrum for 4
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Supplementary Figure 141 "H NMR (400 MHz, CDCL) spectrum for 5hz
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Supplementary Figure 142 *C NMR (100 MHz, CDCl;) spectrum for 5hz
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Supplementary Figure 143 "H NMR (400 MHz, CDCI;) spectrum for 6
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Supplementary Figure 144 *C NMR (100 MHz, CDCl;) spectrum for 6
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Supplementary Figure 145 "H NMR (400 MHz, CDCl;) spectrum for 7
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Supplementary Figure 146 C NMR (100 MHz, CDCl;) spectrum for 7
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