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|. Supplementary Methods

1. General Remarks

All the manipulations were performed in an argon-filled glovebox, unless mentioned otherwise.
Anhydrous solvent was purchased from commercial sources and transferred under argon
atmosphere. Alkene substrates and Amine benzoate substrates were prepared according to previously
reported procedures, all arylboronic acids were purchased from commercial sources and used
without further purification. All reagents were purchased from Energy Chemicals and used as
received.

'H NMR, 3C NMR spectra were recorded using Bruker 400 MHz NMR spectrometer. *H NMR
and *C NMR spectra were referenced to resonances of the residual protons in the deuterated
solvents. Multiplicities are recorded as: s = singlet, d = doublet, t = triplet, dd = doublet of doublets,
br = broad singlet and m = multiplet. GC-MS analysis was performed on Shimadzu GC-2010 gas
chromatography coupled to a Shimadzu QP2010 mass selective detector. Analytical HPLC/MS
was performed with an Agilent 6520 Series HPLC. Agilent 1200 Series HPLC.

2. Alkene Substrate Synthesis
Supplementary Table 1. Picolinamide-containing alkene substrates 1b-1k.
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General Procedure for Amide Coupling (GP1):
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Compound 1b, 1m were synthesized from aminest™
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To a 50 mL flask was added alkenyl carboxylic amide (10 mmol, 1.0 eq), picolinic acid (12 mmol,
1.2 eq), HATU (11 mmol, 1.1 eq), DIPEA (20 mmol, 2.0 eq) and CH2Cl> (30 mL). The reaction
mixture was left to stir for 12 h. Upon completion, the reaction was quenched with brine (10 mL),
and extracted with CH2Cl> (50 mL % 4). The organic layers were combined, and the solvent was
removed in vacuo to yield a yellow residue. Purification using column chromatography gave the
pure product.
General Procedure for Amide Coupling(GP2):
2 ) 2 R

R%R\/\OH ~EPhs, DEAD %ﬂNphth NaHaHoQ R(/FL/\NHz e, CN(EN/\)\R
Compound 1c-1e, 1h-1i, 10 were synthesized from enolst?l.
To a mixture of triphenylphosphine (25 mmol, 1.0 eq), phthalimide (25 mmol, 1.0 eq) and the
corresponding allyl alcohol (25 mmol, 1.0 eq) in THF (30 mL) was slowly added diethyl
azodicarboxylate (DEAD) (25 mmol, 1.0 eq) at 0 <C. The mixture was stirred at 0 € for 3 h. After
the completion of the reaction, the reaction mixture was diluted with n-hexane and filtered. The
filtrate was dried over Na,SO4 and concentrated in vacuo to give the crude product, which was
used without further purification.
To the solution of phthalimide product in ethanol (100 mL) was added hydrazine monohydrate (25
mmol) at 50 €. The mixture was stirred for 1 h and quenched with 6 M HCI (20 mL). The
precipitates formed were removed by filtration, and the resultant filtrate was dried over Na;SO4
and concentrated in vacuo to give an unsaturated amine hydrochloride. Aqueous NaOH (6.0 M,
10 mL) was added to the amine salt, and the resulting solution was extracted with CH2Cl, (25 mL
x3). The combined organic extracts was then washed again with brine (10 mL), dried over Na2SOs,
and filtered. The amine solution was used without further purification.
To the solution of amine (25 mmol, 1.0 eq) was successively added picolinic acid (30 mmol, 1.2
eq ), HATU (27.5 mmol, 1.1 eq) and DIPEA (50 mmol, 2.0 eq). The resultant mixture was stirred
at room temperature overnight. Water was added and the mixture was extracted with CH2Cl (50
mL %< 3). The combined organic layers were washed with water and brine, dried over anhydrous
Na2SOyg, filtered and concentrated in vacuo. The resulting residue was purified by alumina gel flash
chromatography (ethyl acetate:hexanes = 1:8) to give the desired product.
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Synthesis of compound 1f.

/\/CN
. LDA = N _LAH,0°C-25°C N/é\
THF, -78 °C - rt anhydrous THF
Br
Br/\/\/

To a 100 mL schlenk flask was added lithium diisopropylamide (44 mmol, 1.1 eq, 2.0 M in THF),
anhydrous THF (10 mL) under Ar atmosphere. The resulting solution was submerged ina -78 <C
dry ice bath. A solution of acrylonitrile (40 mmol, 1.0 eq) in 10 mL THF was added dropwise over
5 min, and a solution of 1,4-dibromobutane (38 mmol, 0.95 eq) in 10 mL THF was added dropwise
over 0.5 h. After 4 h at this temperature, the solution was quenched slowly with water (10 mL).
The aqueous layer was transferred to a separatory funnel and washed with Et20 (50 mL %<2) before
being charged back into the schlenk flask. Hydrochloric acid was added dropwise into the
vigorously stirring solution at 0 <C until pH = 3. The milky solution was then extracted with EtOAc
(100 mL x<2). The combined organic extracts were washed with brine (50 mL), dried over Na;SOu,
concentrated, and carried forward to the next step without further purification.

To a 250 mL oven-dried flask under Ar atmosphere was added anhydrous THF (100 mL) followed
by LiAIH4 (15 mL, 2.4 M in THF). A solution of nitrile (40 mmol, 1.0 eq) in THF (50 mL) was
added dropwise at 0 <C. The reaction vessel was allowed to warm to room temperature and left to
stir for 3 h. After this time, the reaction mixture was diluted with Et,O, washed with 1 M HCI, sat.
NaHCOj3 solution, brine and extracted with EtOAc (10 mL x5)E1. The organic solvent is removed

to get a yellow oil which is used to synthesize the final product 1f through the process GP1.
Synthesis of compound 1g.

A 0 0
= OH o . 0
i LDA 7 oH LAH,0°C-25°C  _= on _GP2 NN N
THF, -78 °C - rt anhydrous THF ‘ N
/\/\| Z
19

To a 100 mL schlenk flask was added LDA (55 mmol, 2.2 eq, 2.0 M in THF), anhydrous THF (10
mL) under Ar atmosphere. The resulting solution was submerged in a -78 <C dry ice bath. A

solution of 3-butenoic acid (25 mmol, 1.0 eq) in 5 mL THF was added dropwise over 5 min, and
a solution of 1-iodobutane (25 mmol, 1.0 eq) in 5 mL THF was added dropwise over 5 min. After

4 h at this temperature, the solution was quenched slowly with water (10 mL). The aqueous layer
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was transferred to a separatory funnel and washed with Et2O (50 mL x 2) before being charged
back into the schlenk flask. Hydrochloric acid was added dropwise into the vigorously stirring
solution at 0 <C until pH = 3. The milky solution was then extracted with EtOAc (100 mL x2).
The combined organic extracts were washed with brine (50 mL), dried over Na>SOs4, concentrated,
and carried forward to the next step without further purification.

To a 250 mL oven-dried flask under Ar atmosphere was added anhydrous THF (100 mL) followed
by LAH (15 mL, 2.4 M in THF). A solution of acid (25 mmol, 1.0 eq) in THF (50 mL) was added
dropwise at 0 <C. The reaction vessel was allowed to warm to room temperature and left to stir for
3 h. After this time, the reaction mixture was diluted with Et,O, washed with 1 M HCI, sat.
NaHCOjs solution, brine and extracted with EtOAc (10 mL x5)E1. The organic solvent is removed

to get a yellow oil which is used to synthesize the final product 1g through the process GP2.

Synthesis of compound 1j, 1l.

0
oy T @qﬁum&w;ﬁ; ‘ /\N N PPhBr + R,CHO % | /\N NN

To a 100 mL schlenk flask was added 3-Bromopropylamine hydrobromide (30 mmol, 1.0 eq), then
through the process GP1. After that, the reaction mixture was diluted with EtOAc (100 mL) and
washed with brine (3100 mL). The organic layer was separated, dried over Na;SOs , and
concentrated, and carried forward to the next step without further purification.

PPhz (30 mmol, 1.0 eq), CH3CN (150 mL) was added to the resulting solution and then the reaction
vessel was allowed to heat to reflux under argon for 48 h. After this time, the reaction vessel was
cooled to room temperature, removed solvent by vacuum. Then added aldehyde (30 mmol, 1.0 eq),
K2COs (45 mmol, 1.5 eq), H20 (30 mmol, 1.0 eq) in THF (80 mL) was stirred at 80 <C for 12 h.
After that, the combined organic layers were washed with water and brine, dried over anhydrous
Na>S0s, filtered and concentrated in vacuo. The resulting residue was purified by silica gel flash

chromatography (ethyl acetate:hexanes = 1:8) to give the desired product.

Synthesis of compound 1k.

o]

4 mol% Pd(pph3);Cly P oH
___2mokCul Z _LLAHEO P
@Br + M TEGN DVF, 80 °C > ar2 g N
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To a 100 mL flask was added bromobenzene (50 mmol, 1.0 eq), but-3-yn-1-ol (55 mmol, 1.1 eq),
Pd(pphs)2Cl2 (0.008 mmol, 4 mol%), Cul (0.004 mmol, 2 mol%), EtsN (60 mmol, 1.2 eq) and
DMF (50 mL). The reaction mixture was left to stir for 12 h at 80 <C. Upon completion, the reaction
was quenched with brine (10 mL), and extracted with CH2Cl> (50 mL < 4). The organic layers
were combined, and the solvent was removed in vacuo to yield a brown residue. Purification using
column chromatography gave the pure product!*l.

To a suspension of LAH (75 mmol, 1.5 eq) in diethyl ether (0.3 M) under N2at 0 <C was slowly
added a solution of 4-phenylbut-3-yn-1-ol (50 mmol, 1.0 eq). After 15 min the reaction was
allowed to warm to room temperature and stirred for an additional 3 h. The reaction was re-cooled
to 0 <C, diluted with wet Et2O, quenched by slow addition of agq. NaOH (1 M), stirred for an
additional 0.5 h, filtered through celite and concentrated under reduced pressure. The resulting
crude product was used to synthesize the final product 1k through the process GP2.

Synthesis of compound 1n.

\(CN
oG - 250 GP1 =
. LDA /\>(CN LAH, 0 °C - 25 °C /\></NH2 C(ﬁ\”w
/N
1n

THF, -78 °C - rt anhydrous THF
\v\Br Y

To a 100 mL schlenk flask was added LDA (66 mmol, 1.1 eq, 2.0 M in THF), anhydrous THF (10
mL) under Ar atmosphere. The resulting solution was submerged in a -78 <C dry ice bath. A
solution of isobutyronitrile (60 mmol, 1.0 eq) in 10 mL THF was added dropwise over 5 min, and
a solution of allyl bromide (72 mmol, 1.2 eq) in 10 mL THF was added dropwise over 0.5 h. After
4 h at this temperature, the solution was quenched slowly with water (10 mL). The aqueous layer
was transferred to a separatory funnel and washed with Et2O (50 mL % 2) before being charged
back into the schlenk flask. Hydrochloric acid was added dropwise into the vigorously stirring
solution at 0 <C until pH = 3. The milky solution was then extracted with EtOAc (100 mL % 2).
The combined organic extracts were washed with brine (50 mL > 1), dried over Na>SOsg,
concentrated, and carried forward to the next step without further purification.

To a 250 mL oven-dried flask under Ar atmosphere was added anhydrous THF (100 mL) followed
by LiAlH4 (15 mL, 2.4 M in THF). A solution of nitrile (60 mmol, 1.0 eq) in THF (50 mL) was
added dropwise at 0 <C. The reaction vessel was allowed to warm to room temperature and left to
stir for 3 h. After this time, the reaction mixture was diluted with Et,O, washed with 1 M HCI, sat.
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NaHCOjs solution, brine and extracted with EtOAc (10 mL x5)B1, The organic solvent is removed

to get a yellow oil which is used to synthesize the final product 1n through the process GP1.

Synthesis of compound 1p.

Br- 0
1p

To a suspension of (3-cyanopropyltriphenylphosphonium bromide (7.3 mmol, 1.1 eq) in 20 mL
THF at 0 C was added KHMDS (20 wt% in THF, 8.3 mmol, 1.25 eq) slowly over 2 min, which
resulted in an orange suspension. The reaction was stirred at 0 <C for 15 min before the
benzaldehyde (6.65 mmol, 1.0 eq) was added in one portion. The reaction was stirred an additional
0.5hat 0 <C, 1.5 h at room temperature. The resulting mixture was filtered through a silica plug,
concentrated and purified by flash column silica gel chromatography using the indicated solvent
system®®],

To a suspension of LAH (10 mmol, 1.5 eq) in Et2O (0.3 M) under N2at 0 <C was slowly added a
solution of nitrile (6.65 mmol, 1.0 eq). After 15 min the reaction was allowed to warm to room
temperature and stirred for an additional 3 h. The reaction was re-cooled to 0 T, diluted with wet
Et20, quenched by slow addition of aq. NaOH (1 M), stirred for an additional 0.5 h, filtered through
celite and concentrated under reduced pressure. The resulting crude product was used to synthesize

the final product 1p through the process GP1.

N-allylpicolinamide (1b)

N The title compound was isolated as a colorless oil after chromatography on silica
with ethyl acetate/hexane (1:6). *H NMR (400 MHz, CDCls) & 8.54 (m, 1H), 8.20

(m, 1H), 8.14 (s, 1H), 7.84 (m, 1H), 7.42 (m, 1H), 5.94 (m, 1H), 5.27 (m, 1H), 5.17 (m, J = 10.2,

1.5 Hz, 1H), 4.10 (m, 2H); 3.C NMR (101 MHz, CDCI3) & 164.18, 149.87, 148.09, 137.36, 134.07,

126.18, 122.29, 116.44, 41.80. GC-MS (El): Calcd for C11H14N20: 162.08, found: 162.10.

PA”

N-(pent-4-en-2-yl)picolinamide (1c)
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e The title compound was isolated as a yellow oil after chromatography on silica with
N A ethyl acetate/nexane (1:8). *H NMR (400 MHz, CDCls3) & 8.50 (m, 1H), 8.19-8.12
(m, 1H), 7.92 (br, 1H), 7.80 (m, 1H), 7.41-7.34 (m, 1H), 5.89-5.73 (m, 1H), 5.16-5.01 (m, 2H),
4.23 (m, 1H), 2.33(d, J = 6.7 Hz, 2H), 1.26-1.20 (m, 3H); 13C NMR (101 MHz, CDCI3) 6 163.55,
150.11, 148.05, 137.38, 134.45, 126.09, 122.23, 117.88, 44.81, 41.02, 20.32. GC-MS (El): Calcd
for C11H14N20: 190.11, found: 190.15.

PA.

N-(3-methylbut-3-en-1-yl)picolinamide (1d)

on ¢ The title compound was isolated as a yellow oil after chromatography on silica with
N ethyl acetate/nexane (1:8). *H NMR (400 MHz, CDCls) & 8.57-8.51 (m, 1H), 8.19

(d, J =7.8 Hz, 1H), 8.08 (br, 1H), 7.84 (m, 1H), 7.41 (m, 1H), 4.88-4.77 (m, 2H), 3.61 (dd, J =

12.9, 6.9 Hz, 2H), 2.35 (t, J = 6.9 Hz, 2H), 1.79 (s, 3H); 3C NMR (101 MHz, CDCl3) & 164.32,

150.13, 148.18, 142.72, 137.48, 126.19, 122.33, 112.41, 37.62, 37.40, 22.38. GC-MS (EI): Calcd

for C11H14N20: 190.11, found: 190.14.

N-(1-phenylbut-3-en-1-yl)picolinamide (1e)

ji/\ The title compound was isolated as a yellow solid after chromatography on silica
N ~ with ethyl acetate/hexane (1:8). *H NMR (400 MHz, CDCl3) § 8.55 (dd, J=4.8,0.7
Hz, 1H), 8.44 (br, 1H), 8.18 (d, J = 7.8 Hz, 1H), 7.83 (m, 1H), 7.46-7.29 (m, 5H), 7.25 (m, 1H),
5.77 (m, 1H), 5.27 (dd, 1H), 5.22-5.04 (m, 2H), 2.77-2.65 (m, 2H); **C NMR (101 MHz, CDCls)
5 163.67,149.96, 148.18, 141.85, 137.48, 134.08, 128.74, 127.46, 126.70, 126.30, 122.46, 118.38,
52.90, 40.90. GC-MS (EI): Calcd for C16H16N20: 252.13, found: 252.10.

PA.

N-((1-vinylcyclopentyl)methyl)picolinamide (1f)
The title compound was isolated as a colorless oil after chromatography on silica
s>~ with ethyl acetate/hexane (1:8). *H NMR (400 MHz, CDCls) & 8.54 (m, 1H), 8.19
(m, 1H), 8.11 (br, 1H), 7.83 (m, 1H), 7.41 (m, 1H), 5.90 (dd, 1H), 5.16-5.07 (m, 2H), 3.47 (d, J =
6.1 Hz, 2H), 1.74-1.63 (m, 6H), 1.59 (d, J = 6.9 Hz, 2H); 13C NMR (101 MHz, CDCI3) 6 164.37,
150.02, 148.11, 144.25, 144.22, 137.26, 126.00, 122.24,113.22, 113.18, 50.03, 46.43, 46.40, 46.36,
34.92, 23.99. GC-MS (EI): Calcd for C14H18N20: 230.14, found: 230.15.
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N-(2-vinylhexyl)picolinamide (1g)

ethyl acetate/hexane (1:8). *H NMR (400 MHz, CDCls) & 8.52 (dd, J = 2.8, 1.9 Hz,

1H), 8.17 (d, J = 7.8 Hz, 1H), 8.10 (br, 1H), 7.82 (dd, J = 10.7, 4.7 Hz, 1H), 7.48—
7.34 (m, 1H), 5.63 (m, 1H), 5.11 (dd, J = 13.3, 5.3 Hz, 2H), 3.76-3.49 (m, 1H), 3.34-3.09 (m, 1H),
2.28 (dd, J = 8.3, 4.7 Hz, 1H), 1.34 (m, 6H), 0.87 (s, 3H); 3C NMR (101 MHz, CDCl3) & 164.29,
150.15, 148.19, 140.49, 137.37, 126.11, 122.29, 116.77, 44.46, 43.35, 32.14, 29.32, 22.79, 14.13.
GC-MS (El): Calcd for C14H20N20: 232.16, found: 232.15.

PA\HAKE The title compound was isolated as a yellow oil after chromatography on silica with

(2)-N-(hex-3-en-1-yl)picolinamide (1h)

PA\HWi The title compound was isolated as a yellow oil after chromatography on silica
with ethyl acetate/hexane (1:8). 1H NMR (400 MHz, CDCl3) 6 8.64-8.35 (m, 1H),

8.30-8.07 (m, 1H), 8.11 (s, 1H), 7.82 (m, 1H), 7.40 (m, 1H), 5.61-5.47 (m, 1H), 5.37 (m, 1H),

3.49 (q, J = 6.7 Hz, 2H), 2.37 (m, 2H), 2.05 (m, 2H), 0.93 (t, J = 7.5 Hz, 3H); 13C NMR (101

MHz, CDCI3) 6 164.34, 150.12, 148.11, 137.45, 134.78, 126.16, 125.14, 122.29, 39.25, 27.51,

20.75, 14.35. GC-MS (EI): Calcd for C12H16N20: 204.13, found:204.10.

(2)-N-(non-3-en-1-yl)picolinamide (Z-1i)
PA\H/\/\ The title compound was isolated as a yellow oil after chromatography on silica
"Pent \with ethyl acetate/hexane (1:8). *H NMR (400 MHz, CDCl3) & 8.50 (d, J = 4.6
Hz, 1H), 8.16 (dd, J = 7.3, 3.4 Hz, 1H), 8.10 (br, 1H), 7.85-7.74 (m, 1H), 7.37 (m, 1H), 5.55-5.32
(m, 2H), 3.52-3.41 (m, 2H), 2.41-2.29 (m, 2H), 2.01 (d, J = 6.6 Hz, 2H), 1.24 (dd, 6H), 0.84-0.73
(m, 3H); 1°C NMR (101 MHz, CDCl3) § 164.27, 150.08, 148.04, 137.34, 133.12, 126.07, 125.66,
122.20, 39.18, 31.51, 29.36, 27.56, 27.35, 22.59, 14.07. GC-MS (EIl): Calcd for C15H22N20:
246.17, found: 246.15.

(E)-N-(non-3-en-1-yl)picolinamide (E-1i)
The title compound was isolated as a colorless oil after chromatography on silica
with ethyl acetate/hexane (1:8). *H NMR (400 MHz, CDCls) & 8.53 (d, J = 4.7

PA” SN npent
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Hz, 1H), 8.19 (d, J = 7.8 Hz, 1H), 8.09 (br, 1H), 7.84 (m, 1H), 7.41 (m, 1H), 5.61-5.52 (m, 1H),
5.49-5.39 (m, 1H), 3.50 (dd, J =12.9, 6.8 Hz, 2H), 2.32 (m, 2H), 2.01 (m, 2H), 1.38-1.32 (m, 2H),
1.28-1.22 (m, 4H), 0.86 (t, J = 6.8 Hz, 3H); 3C NMR (101 MHz, CDCls) § 164.30, 150.24, 148.14,
137.40, 133.86, 126.44, 126.12, 122.28, 39.16, 32.80, 32.73, 31.43, 29.27, 22.67, 14.16. GC-MS
(EI): Calcd for C15H22N20: 246.17, found: 246.20.

(E)-N-(5-methylhex-3-en-1-yl)picolinamide (1j)

The title compound was isolated as a yellow oil after chromatography on silica
”N\)\ with ethyl acetate/hexane (1:8). 1H NMR (400 MHz, CDCls) 6 8.66-8.39 (m,
1H), 8.18 (m, 1H), 8.12 (s, 1H), 7.82 (td, J = 7.7, 1.8 Hz, 1H), 7.39 (m, 1H), 5.40-5.29 (m, 1H),
5.25 (dd, J = 10.9, 7.3 Hz, 1H), 3.48 (g, J = 6.7 Hz, 2H), 2.59 (m, 1H), 2.37 (m, 2H), 0.91 (d, J =
6.7 Hz, 6H); 13C NMR (101 MHz, CDCI3) 6 164.35, 150.15, 148.11, 140.65, 137.40, 126.15,
123.35, 122.25, 39.34, 27.73, 26.72, 23.22. GC-MS (El): Calcd for CisHigN2O: 218.14,
found:218.18.

PA {

(E)-N-(4-phenylbut-3-en-1-yl)picolinamide (1k)
o The title compound was isolated as a colorless oil after chromatography on
PA)kN/\/\/Ph
H silica with ethyl acetate/hexane (1:8). *H NMR (400 MHz, CDCls3) § 8.52 (m,
1H), 8.20 (d, J = 7.8 Hz, 1H), 8.17 (br, 1H), 7.84 (m, 1H), 7.42-7.38 (m, 1H), 7.38-7.33 (m, 2H),
7.30 (dd, J = 8.2, 6.8 Hz, 2H), 7.24-7.19 (m, 1H), 6.51 (d, 1H), 6.24 (m, 1H), 3.63 (m, 2H), 2.56
(m, 2H); 1*C NMR (101 MHz, CDCl3) & 164.45, 150.08, 148.18, 137.46, 137.44, 132.44, 128.64,
127.34,127.02, 126.25, 126.21, 122.30, 39.13, 33.33. GC-MS (El): Calcd for C16H16N20: 252.13,

found: 252.15.

(E)-N-(5-phenylpent-3-en-1-yl)picolinamide (1)

PA . N/\/\/\Ph The title compound was isolated as a yellow oil after chromatography on
silica with ethyl acetate/nexane (1:8). *H NMR (400 MHz, CDCls) § 8.54 (d,

J=4.7Hz, 1H), 8.20 (d, J = 7.8 Hz, 1H), 8.16 (br, 1H), 7.85 (m, 1H), 7.44-7.41 (m, 1H), 7.22 (dd,

J=8.6, 6.1 Hz, 2H), 7.18-7.13 (m, 3H), 5.73 (m, 1H), 5.61-5.54 (m, 1H), 3.57 (dd, J = 13.2, 6.8

Hz, 2H), 3.43 (d, J = 7.3 Hz, 2H), 2.52 (m, 2H); *C NMR (101 MHz, CDCls) § 164.42, 150.10,
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148.15, 140.74, 137.43, 131.20, 128.51, 128.45, 126.90, 126.18, 126.01, 122.31, 39.18, 33.68,
27.75. GC-MS (El): Calcd for C1sH22N20: 266.14, found: 266.20.

N-(pent-4-en-1-yl)picolinamide (1m)

PA\NW The title compound was isolated as a colorless oil after chromatography on silica
with ethyl acetate/hexane (1:6). *H NMR (400 MHz, CDClz) § 8.54 (m, 1H), 8.20 (m, 1H), 8.09
(br, 1H), 7.84 (m, 1H), 7.42 (m, 1H), 5.84 (m, 1H), 5.13-4.94 (m, 2H), 3.49 (dd, J = 13.4, 7.0 Hz,
2H), 2.22-2.12 (m, 2H), 1.78-1.70 (m, 2H); 3C NMR (101 MHz, CDCls3) § 164.35,150.13, 148.11,
137.87, 137.52, 126.20, 122.35, 115.37, 39.03, 31.27, 28.93. GC-MS (EI): Calcd for C11H14N>O:
190.11, found: 190.15.

N-(2,2-dimethylpent-4-en-1-yl)picolinamide (1n)

. The title compound was isolated as a colorless oil after chromatography on silica
PA” S with ethyl acetate/hexane (1:6). *H NMR (400 MHz, CDCl3) § 8.56 (m, 1H), 8.20
(m, 2H), 7.86-7.81 (m, 1H), 7.42 (m, 1H), 5.92-5.81 (m, 1H), 5.11-5.06 (m, 2H), 3.31 (d, J = 6.7
Hz, 2H), 2.06 (d, J = 7.5 Hz, 2H), 0.97 (s, 6H); *C NMR (101 MHz, CDCls3) & 164.48, 150.20,
148.19, 137.47, 134.93, 126.17, 122.43, 117.76, 49.10, 44.70, 35.23, 25.17. GC-MS (EI): Calcd

for C13H1sN20O: 218.14, found: 218.15.

(E)-N-(hex-4-en-1-yl)picolinamide (10)
The title compound was isolated as a colorless oil after chromatography on silica
PA~ ~N ;
with ethyl acetate/hexane (1:8). *H NMR (400 MHz, CDCls) § 8.57-8.51 (m,
1H), 8.19 (d, J = 7.8 Hz, 1H), 8.07 (br, 1H), 7.84 (m, 1H), 7.41 (m, 1H), 5.57-5.36 (m, 2H), 3.47
(m, 2H), 2.09 (m, 2H), 1.75-1.67 (m, 2H), 1.65 (d, J = 4.8 Hz, 3H); *C NMR (101 MHz, CDCls)
0 164.32,150.21, 148.11, 137.42, 130.36, 126.12, 125.90, 122.27, 39.08, 30.15, 29.49, 18.03. GC-

MS (EIl): Calcd for C12H16N20: 204.13, found: 204.15.
(2)-N-(5-phenylpent-4-en-1-yl)picolinamide (1p)

PA/NV\/\ The title compound was isolated as a colorless oil after chromatography on silica
" with ethyl acetate/hexane (1:8). *H NMR (400 MHz, CDCl3) & 8.52 (d, J = 4.8 Hz,
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1H), 8.19 (d, J = 7.8 Hz, 1H), 8.06 (br, 1H), 7.83 (m, 1H), 7.41 (dd, J = 7.5, 4.8 Hz, 1H), 7.28 (m,
4H), 7.20 (t, J = 6.9 Hz, 1H), 6.47 (d, J = 11.6 Hz, 1H), 5.69 (m, 1H), 3.50 (m, 2H), 2.52-2.38 (m,
2H), 1.83-1.75 (m, 2H); *C NMR (101 MHz, CDCl3) & 164.39, 150.13, 148.12, 137.57, 137.44,
131.70, 129.89, 128.84, 128.30, 126.72, 126.17, 122.29, 39.12, 29.96, 26.11. GC-MS (EI): Calcd
for C17H18N20:266.14, found: 266.20.

3. General Procedure for the Ni-Catalyzed Arylamination of Alkenyl

Amines

In an argon-filled glovebox, NiBr2eDME (0.03 mmol, 15 mol%), KzPO4 (0.6 mmol, 3.0 eq), alkene
substrate (0.2 mmol, 1.0 eq), appropriate amine benzoate electrophile (0.4 mmol, 2 eq), appropriate
aryl boronic nucleophile (0.6 mmol, 3.0 eq), t-BuOH (2 mL) were added to a 10 mL schlenk flask.
The reaction mixture was stirred at 80 <T for 24 h and the resulting solution was concentrated in
vacuum. The crude product was purified by column chromatography on alumina gel with a mixture
of ethyl acetate and hexane as eluent. The conditions for flash chromatography and data for

characterization of the products are listed below.

N-(4-phenyl-3-(piperidin-1-yl)butyl)picolinamide (2a)
S The title compound was isolated as a colorless oil (80% vyield) after
"l m chromatography on alumina with ethyl acetate/hexane (1:3). 'H NMR (400
MHz, CDCl3) & 9.22 (br, 1H), 8.48-8.42 (m, 1H), 8.07 (d, J = 7.8 Hz, 1H),
7.72 (m, 1H), 7.32-7.28 (m, 1H), 7.19 (t, J= 7.4 Hz, 2H), 7.11 (d, J= 7.3 Hz, 1H), 7.05 (d, J =
7.2 Hz, 2H), 3.59 (m, 1H), 3.11 (m, 1H), 2.98 (dd, J = 13.0, 3.2 Hz, 1H), 2.74 (m, 3H), 2.44 (m,
2H), 2.23 (dd, J=13.0, 10.5 Hz, 1H), 1.73-1.60 (m, 5H), 1.55-1.41 (m, 3H); >*C NMR (101 MHz,
CDCl) 8 164.60, 150.46, 147.94, 140.57, 137.20, 129.28, 128.54, 126.00, 125.94, 122.23, 68.14,
49.89, 39.53, 34.53, 28.15, 26.01, 25.15. HRMS (ESI) m/z calculated for C21H27N30 [M+H]*
338.2232, found 338.2235.

N-(4-(4-methoxyphenyl)-3-(piperidin-1-yl)butyl)picolinamide (2b)
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) g The title compound was isolated as a colorless oil (67% vyield) after
" %\@we chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR (400
MHz, CDCl3) 6 9.30 (br, 1H), 8.56-8.49 (m, 1H), 8.16 (d, J = 7.8 Hz, 1H),
7.81 (m, 1H), 7.39 (m, 1H), 7.06 (d, J = 7.7 Hz, 2H), 6.85-6.79 (m, 2H), 3.79 (s, 3H), 3.68 (5, 1H),
3.20 (m, 1H), 3.00 (d, J = 10.4 Hz, 1H), 2.79 (s, 3H), 2.50 (s, 2H), 2.24 (s, 1H), 1.73 (s, 6H), 1.51
(s, 2H); 3C NMR (101 MHz, CDCl3) § 162.68, 156.11, 156.01, 146.03, 135.26, 135.20, 128.23,
123.99, 120.28, 112.14, 53.48, 48.01, 47.95, 37.59, 31.71, 26.34, 24.24, 23.25. HRMS (ESI) m/z
calculated for C22H29N302 [M+H]* 368.2338, found 368.2339.

N-(3-(piperidin-1-yl)-4-(4-(trifluoromethoxy)phenyl)butyl)picolinamide (2c)
\N\/ i The title compound was isolated as a white solid (71% yield) after
0 mms chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR (400
Q MHz, CDCl3) 4 9.14 (br, 1H), 8.52 (d, J = 4.6 Hz, 1H), 8.16 (d, J = 7.8 Hz,
1H), 7.82 (m, 1H), 7.42-7.36 (m, 1H), 7.13 (m, 4H), 3.68 (m, 1H), 3.26 (m, 1H), 3.04 (dd, J =
13.2, 3.5 Hz, 1H), 2.78 (dd, J = 10.4, 4.5 Hz, 3H), 2.51 (m, 2H), 2.33 (dd, J = 13.1, 10.2 Hz, 1H),
1.73 (m, 5H), 1.54 (dd, J = 13.8, 5.3 Hz, 3H); 13C NMR (101 MHz, CDCl3) § 164.56, 150.53,
147.99, 147.59, 139.58, 137.28, 137.22, 130.51, 130.45, 126.00, 122.31, 121.91, 121.11, 119.36,
67.82, 49.92, 39.30, 34.05, 28.43, 26.20, 25.24. HRMS (ESI) m/z calculated for C22H26F3N30x
[M+H]* 422.2055, found 422.2060.

N-(3-(piperidin-1-yl)-4-(o-tolyl)butyl)picolinamide (2d)
- . The title compound was isolated as a colorless oil (79% vyield) after
N VHNA(E chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR (400
’ @ MHz, CDCl3) § 9.32 (s, 1H), 8.52 (m, 1H), 7.80 (m, 1H), 7.38 (m, 1H), 7.18-
7.05 (m, 4H), 3.72 (m, 1H), 3.27-3.14 (m, 1H), 3.06 (dd, J = 13.1, 3.0 Hz, 1H), 2.86 (m, 2H), 2.79
(m, 1H), 2.55 (m, 2H), 2.43-2.35 (m, 1H), 2.33 (s, 3H), 1.75 (m, 5H), 1.64-1.45 (m, 3H) ; °C
NMR (101 MHz, CDCl3) & 164.46, 150.71, 147.91, 138.68, 137.20, 136.17, 130.56, 130.51,
126.19, 126.01, 125.88, 122.28, 66.72, 49.81, 39.76, 31.58, 28.00, 26.21, 25.36, 19.73. HRMS

(ESI) m/z calculated for C22H29N30 [M+H]" 352.2389, found 352.2389.
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N-(3-(piperidin-1-yl)-4-(p-tolyl)butyl)picolinamide (2e)
™ The title compound was isolated as a white solid (75% yield) after
v 0 mm chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR (400
MHz, CDCl3) § 9.33 (br, 1H), 8.52 (m, 1H), 8.16 (d, J = 7.8 Hz, 1H), 7.81
(m, 1H), 7.39 (m, 1H), 7.11-7.02 (m, 4H), 3.69 (dd, J = 13.3, 6.9 Hz, 1H), 3.24-3.14 (m, 1H),
3.02 (d, J=12.5 Hz, 1H), 2.87-2.72 (m, 3H), 2.51 (s, 2H), 2.31 (s, 3H), 2.26 (t, J = 11.6 Hz, 1H),
1.74 (s, 6H), 1.55-1.48 (m, 2H); 3C NMR (101 MHz, CDCl3) & 164.37, 150.56, 147.83, 147.64,
145.69, 137.09, 134.50, 125.78, 122.16, 122.00, 109.46, 109.41, 108.21, 100.81, 68.18, 49.78,
39.48, 34.21, 28.09, 26.12, 25.22. HRMS (ESI) m/z calculated for C22H29N3O [M+H]* 352.2389,
found 352.2389.

N-(4-(naphthalen-2-yl)-3-(piperidin-1-yl)butyl)picolinamide (2f)
) i The title compound was isolated as a yellow solid (65% yield) after
"l chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR (400
O MHz, CDCls3) 6 9.13 (br, 1H), 8.51-8.46 (m, 1H), 8.14 (d, J = 7.8 Hz, 1H),
7.79-7.74 (m, 3H), 7.61 (s, 1H), 7.50-7.27 (m, 5H), 3.64 (m, 1H), 3.28 (dd, J = 13.1, 3.3 Hz, 1H),
3.21 (m, 1H), 3.06 (m, 1H), 2.91 (m, 2H), 2.66 (m, 2H), 2.54 (dd, J = 13.0, 10.3 Hz, 1H), 1.95-
1.86 (m, 1H), 1.86-1.76 (m, 4H), 1.70-1.63 (m, 1H), 1.58-1.51 (m, 2H); *C NMR (101 MHz,
CDCIs) 6 164.38, 150.56, 147.83, 137.08, 133.61, 131.99, 128.06, 127.76, 127.66, 127.51, 127.37,
126.03, 125.78, 125.25, 122.16, 68.05, 49.89, 39.51, 34.71, 28.23, 26.13, 25.25. HRMS (ESI) m/z

calculated for C2sH29N3O [M+H]* 388.2389, found 388.2390.

N-(4-(benzo[d][1,3]dioxol-5-yl)-3-(piperidin-1-yl)butyl)picolinamide (2g)
A The title compound was isolated as a yellow solid (53% yield) after
"l V\N(\@[c? chromatography on alumina with ethyl acetate/nexane (1:3). *H NMR (400
MHz, CDCl3) § 9.28 (br, 1H), 8.52 (d, J = 4.4 Hz, 1H), 8.16 (d, J = 7.8 Hz,
1H), 7.81 (m, 1H), 7.39 (dd, J = 6.7, 4.9 Hz, 1H), 6.71 (d, J = 7.9 Hz, 1H), 6.62 (s, 1H), 6.58 (d, J
= 7.9 Hz, 1H), 5.92 (s, 2H), 3.70 (m, 1H), 3.22 (m, 1H), 2.99-2.94 (m, 1H), 2.83-2.69 (m, 3H),
2.53-2.42 (m, 2H), 2.21 (dd, J = 13.0, 10.5 Hz, 1H), 1.77-1.67 (m, 5H), 1.60-1.48 (m, 3H); 13C
NMR (101 MHz, CDClI3) 6 164.37, 150.56, 147.83, 147.64, 145.69, 137.09, 134.50, 125.78,
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122.16, 122.00, 109.46, 109.41, 108.21, 100.81, 68.18, 49.78, 39.48, 34.21, 28.09, 26.12, 25.22.
HRMS (ESI) m/z calculated for C22H27N303 [M+H]* 382.2131, found 382.2131.

N-(4-(3-(dimethylamino)phenyl)-3-(piperidin-1-yl)butyl)picolinamide (2h)

B The title compound was isolated as a yellow oil (77% vyield) after

A_ N NMe,
0 VENS\@ chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR
(400 MHz, CDCl3) § 9.35 (br, 1H), 8.52 (m, 1H), 8.16 (d, J = 7.8 Hz, 1H),

7.81 (m, 1H), 7.38 (m, 1H), 7.14 (t, = 7.9 Hz, 1H), 6.60-6.55 (m, 1H), 6.53 (d, J = 6.8 Hz, 2H),
3.71 (m, 1H), 3.20 (m, 1H), 3.05 (dd, J = 12.9, 3.0 Hz, 1H), 2.93 (s, 6H), 2.84 (m, 3H), 2.59-2.49
(m, 2H), 2.26 (dd, J = 12.8, 10.6 Hz, 1H), 1.83-1.71 (m, 5H), 1.66-1.49 (m, 3H); 13C NMR (101
MHz, CDCls) § 164.54, 150.85, 150.61, 147.92, 141.50, 137.18, 129.18, 125.88, 122.25, 117.71,
113.62, 110.41, 68.20, 49.89, 40.72, 39.76, 34.98, 28.18, 26.03, 25.23. HRMS (ESI) m/z calculated
for C2sHaN4O [M+H]* 381.2654, found 381.2660.

N-(3-(piperidin-1-yl)-4-(4-(trifluoromethyl)phenyl)butyl)picolinamide (2i)
The title compound was isolated as a white solid (74% yield) after

(A - o 1
Y m chromatography on alumina with ethyl acetate/hexane (1:3). “‘H NMR

) 7™ (400 MHz, CDCly) 5 9.07 (br, 1H), 8.49-8.37 (m, 1H), 8.08 (d, J = 7.8
Hz, 1H), 7.73 (m, 1H), 7.44 (d, J = 8.0 Hz, 2H), 7.32 (m, 1H), 7.21-7.15 (m, 2H), 3.60 (m, 1H),
3.17 (m, 1H), 3.01 (dd, J = 13.0, 3.2 Hz, 1H), 2.72 (m, 3H), 2.44 (m, 2H), 2.31 (dd, J = 13.0, 10.1
Hz, 1H), 1.75-1.61 (m, 5H), 1.49-1.39 (m, 3H); 3C NMR (101 MHz, CDCls) § 164.57, 150.39,
147.98, 145.06, 137.28, 129.58, 128.51, 128.18, 126.03, 125.76, 125.46, 125.42, 123.06, 122.26,
67.72, 49.93, 39.25, 34.64, 28.42, 26.12, 25.17. HRMS (ESI) m/z calculated for CazHasFsNsO
[M+H]* 406.2106, found 406.2110.

N-(4-(4-fluorophenyl)-3-(piperidin-1-yl)butyl)picolinamide (2])

S The title compound was isolated as a white solid (72% vyield) after
! WF chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR (400

MHz, CDCl3) & 9.06 (br, 1H), 8.51 (d, J = 4.3 Hz, 1H), 8.15 (d, J = 7.8 Hz,

1H), 7.81 (m, 1H), 7.40-7.36 (m, 1H), 7.11 (dd, J = 8.4, 5.5 Hz, 2H), 6.95 (t, J = 8.7 Hz, 2H), 3.63
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(m, 1H), 3.23 (m, 1H), 3.07 (dd, J = 13.2, 3.3 Hz, 1H), 2.85 (m, 3H), 2.57 (m, 2H), 2.34 (dd, J =
13.2, 10.2 Hz, 1H), 1.85-1.70 (m, 5H), 1.56 (m, 3H); *C NMR (101 MHz, CDCls) & 164.36,
162.50, 160.08, 150.52, 147.82, 137.10, 136.35, 130.50, 130.42, 125.79, 122.16, 115.29, 115.08,
67.89, 49.80, 39.28, 33.80, 28.27, 26.14, 25.19. HRMS (ESI) m/z calculated for CaiHasFNsO
[M+H]* 356.2138, found 356.2138.

N-(4-(4-chlorophenyl)-3-(piperidin-1-yl)butyl)picolinamide (2k)
The title compound was isolated as a white solid (79% yield) after

DY o 1
VY V\N/\@ chromatography on alumina with ethyl acetate/hexane (1:3). “H NMR (400

)7 MHz CDCl3)59.14 (br, 1H), 8.55-8.48 (m, 1H), 8.16 (d, J = 7.8 Hz, 1H),
7.81 (m, 1H), 7.39 (m, 1H), 7.23 (d, J = 8.3 Hz, 2H), 7.06 (d, J = 8.3 Hz, 2H), 3.66 (m, 1H), 3.23
(m, 1H), 3.00 (m, 1H), 2.77 (m, 3H), 2.50 (m, 2H), 2.29 (m, 1H), 1.73 (m, 5H), 1.59-1.48 (m, 3H);
13C NMR (101 MHz, CDCls) § 164.58, 150.50, 147.99, 139.22, 137.28, 131.79, 130.63, 128.68,
126.00, 122.29, 67.89, 49.95, 39.36, 34.13, 28.39, 26.15, 25.22. HRMS (ESI) m/z calculated for
Ca1HasCINO [M+H]* 372.1843, found 372.1842.

N-(4-(3-bromophenyl)-3-(piperidin-1-yl)butyl)picolinamide (2I)

The title compound was isolated as a colorless oil (80% vyield) after

X

|
N I Nm chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR (400

) L MHz CDCl3)59.17 (br, 1H), 8.52 (m, 1H), 8.16 (d, J = 7.8 Hz, 1H), 7.81 (m,
1H), 7.39 (m, 1H), 7.31 (d, J = 8.7 Hz, 2H), 7.13 (t, J = 7.7 Hz, 1H), 7.06 (d, J = 7.6 Hz, 1H), 3.69
(m, 1H), 3.24 (m, 1H), 3.02 (d, J = 12.5 Hz, 1H), 2.88-2.66 (m, 3H), 2.50 (s, 2H), 2.35-2.22 (m,
1H), 1.73 (s, 6H), 1.54-1.48 (m, 2H); 13C NMR (101 MHz, CDCls) § 164.53, 150.50, 147.97,
137.30, 137.26, 132.24, 130.09, 129.15, 127.99, 125.98, 122.61, 122.28, 67.85, 49.91, 39.35, 34.42,
28.34, 26.14, 25.22. HRMS (ESI) m/z calculated for CaiH26BrNsO [M+H]* 416.1338, found
416.1337.

N-(4-(4-iodophenyl)-3-(piperidin-1-yl)butyl)picolinamide (2m)

D The title compound was isolated as a yellow solid (64% yield) after
A K
N - -

o VENJ/\CLI chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR (400
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MHz, CDCl3) 6 9.14 (s, 1H), 8.56-8.44 (m, 2H), 8.15 (d, J = 7.8 Hz, 2H), 7.79 (m, 2H), 7.61-7.53
(m, 3H), 7.37 (m, 2H), 6.88 (d, J = 8.2 Hz, 3H), 3.67 (m, 2H), 3.22 (m, 2H), 2.95 (m, 2H), 2.74
(m, 5H), 2.46 (m, 3H), 2.23 (dd, J = 13.1, 10.1 Hz, 2H), 1.70 (h, J = 5.2, 4.3 Hz, 8H), 1.58-1.42
(m, 5H); *C NMR (101 MHz, CDCl3) § 164.37, 150.42, 147.86, 140.42, 137.45, 137.15, 131.33,
131.29, 125.87, 122.16, 90.95, 67.77, 49.81, 39.25, 34.19, 28.23, 26.04, 25.13. HRMS (ESI) m/z
calculated for Co1H2sIN3O [M+H]" 464.1199, found 464.1197.

N-(3-(piperidin-1-yl)-4-(4-vinylphenyl)butyl)picolinamide (2n)
) g The title compound was isolated as a colorless oil (57% vyield) after
" VEE\@V/ chromatography on alumina with ethyl acetate/nexane (1:3). *H NMR (400
MHz, CDCl3) § 9.28 (br, 1H), 8.52 (d, J = 4.1 Hz, 1H), 8.16 (d, J = 7.8 Hz,
1H), 7.81 (m, 1H), 7.41-7.37 (m, 1H), 7.32 (d, J = 8.0 Hz, 2H), 7.11 (d, J = 8.0 Hz, 2H), 6.68 (m,
1H), 5.70 (d, 1H), 5.20 (d, J = 11.2 Hz, 1H), 3.68 (m, 1H), 3.20 (m, 1H), 3.06 (m, 1H), 2.87-2.75
(m, 3H), 2.58-2.46 (m, 2H), 2.35-2.27 (m, 1H), 1.81-1.69 (m, 5H), 1.61-1.50 (m, 3H); *3C NMR
(101 MHz, CDCls) 6 164.38, 150.53, 147.83, 140.50, 137.10, 136.59, 135.32, 129.39, 126.31,
125.80, 122.16, 113.14, 68.11, 49.82, 39.49, 34.28, 28.15, 26.06, 25.19. HRMS (ESI) m/z

calculated for C23H29N3O [M+H]* 364.2389, found 364.2389.

N-(4-(3-formylphenyl)-3-(piperidin-1-yl)butyl)picolinamide (20)
N The title compound was isolated as a blue oil (50% yield) after
! ! chromatography on alumina with ethyl acetate/nexane (1:3). *H NMR (400
Q ¢Ho MHz, CDClz) 8 9.97 (br, 1H), 9.00 (br, 1H), 8.50 (d, J = 4.6 Hz, 1H), 8.14
(d, J=7.8 Hz, 1H), 7.80 (m, 1H), 7.69 (d, J = 4.4 Hz, 2H), 7.44 (d, J = 4.8 Hz, 2H), 7.40-7.37 (m,
1H), 3.62 (dd, J = 13.4, 6.7 Hz, 1H), 3.26 (m, 1H), 3.21-3.16 (m, 1H), 2.91 (d, J = 9.4 Hz, 1H),
2.83 (dd, J = 10.5, 5.2 Hz, 2H), 2.65-2.57 (m, 2H), 2.48 (dd, J = 12.8, 10.3 Hz, 1H), 1.87 (dd, J =
14.5, 5.9 Hz, 1H), 1.76 (d, J = 5.1 Hz, 4H), 1.58-1.49 (m, 3H); *C NMR (101 MHz, CDCl3) §
192.57, 164.63, 150.29, 148.03, 137.32, 136.76, 135.57, 130.11, 130.06, 129.31, 128.10, 126.09,
122.28, 67.30, 49.94, 39.05, 34.85, 28.49, 25.82, 24.93. HRMS (ESI) m/z calculated for

CasH20N30 [M+H]* 366.2182, found 366.2185.

S18



N-(4-(4-acetylphenyl)-3-(piperidin-1-yl)butyl)picolinamide (2p)
N The title compound was isolated as a white solid (76% yield) after
chromatography on alumina with ethyl acetate/hexane (1:3). 1H NMR (400
O °  MHz, CDCl3) 6 9.10 (s, 1H), 8.51 (dd, J=4.8, 2.1 Hz, 1H), 8.15(d,J=7.8
Hz, 1H), 7.86 (dd, J = 8.2, 1.9 Hz, 2H), 7.81 (m, 1H), 7.38 (m, 1H), 7.25-7.19 (m, 2H), 3.66 (m,
1H), 3.23 (m, 1H), 3.08 (dd, J = 13.3, 3.6 Hz, 1H), 2.78 (m, 3H), 2.57 (d, J = 2.3 Hz, 3H), 2.50 (p,
J =5.1 Hz, 2H), 2.39 (dd, J = 12.8, 10.1 Hz, 1H), 1.84-1.63 (m, 6H), 1.52 (m, 3H); 13C NMR
(101 MHz, CDCls) 6 197.74, 164.36, 150.40, 147.85, 146.82, 137.14, 135.11, 129.41, 128.59,
125.86, 122.15, 67.66, 49.82, 39.12, 34.81, 28.50, 26.59, 26.51, 26.08, 25.12. HRMS (ESI) m/z
calculated for C23H29N3O2 [M+H]* 380.2338, found: 380.2431.

(E)-N-(6-phenyl-3-(piperidin-1-yl)hex-5-en-1-yl)picolinamide (2q)

O The title compound was isolated as a blue oil (46% vyield) after
&Nm chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR
v P (400 MHz, CDCls) 8 9.27 (s, 1H), 8.61-8.36 (m, 1H), 8.16 (d, J = 7.8
Hz, 1H), 7.81 (m, 1H), 7.39 (m, 1H), 7.34-7.30 (m, 2H), 7.10 (d, J = 7.9 Hz, 2H), 6.69 (m, 1H),
5.70 (d, 1H), 5.20 (d, J = 10.9 Hz, 1H), 3.70 (m, 1H), 3.21 (m, 1H), 3.04 (dd, J = 13.1, 3.4 Hz, 1H),
2.81 (m, 3H), 2.50 (m, 2H), 2.29 (dd, J = 13.1, 10.3 Hz, 1H), 1.74 (t, J = 5.6 Hz, 6H), 1.64-1.45
(m, 3H); 1°C NMR (101 MHz, CDCl3) § 164.37, 150.57, 147.82, 140.53, 137.08, 136.61, 135.33,
129.37, 126.30, 125.77, 122.17, 113.11, 68.02, 49.83, 39.44, 34.29, 28.26, 26.10, 25.20. HRMS
(ESI) m/z calculated for C23H29N30, [M+H]™ 363.2311, found: 363.2318.

N-(3-(diethylamino)-4-phenylbutyl)picolinamide (3a)

D The title compound was isolated as a yellow oil (70% vyield) after
"3 V\)Njh chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR (400 MHz,
CDCl3) § 9.02 (br, 1H), 8.54-8.47 (m, 1H), 8.14 (d, J = 7.8 Hz, 1H), 7.79 (m, 1H), 7.36 (m, 1H),
7.28-7.23 (m, 2H), 7.15 (m, 3H), 3.59 (m, 1H), 3.35-3.24 (m, 1H), 2.97 (d, J = 10.5 Hz, 2H), 2.76
(m, 2H), 2.47 (dd, J = 12.8, 6.6 Hz, 2H), 2.31 (t, J = 12.3 Hz, 1H), 1.75-1.65 (m, 1H), 1.60 (m,

1H), 1.14 (t, J = 7.1 Hz, 6H); 13C NMR (101 MHz, CDCls) & 164.37, 150.57, 148.01, 137.22,
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137.16, 129.32, 128.56, 125.98, 125.85, 122.20, 62.15, 43.46, 39.14, 35.18, 29.23, 14.41. HRMS
(ESI) m/z calculated for C20H27N3O [M+H]* 326.2232, found: 326.2240.

N-(3-(benzyl(methyl)amino)-4-phenylbutyl)picolinamide (3b)
The title compound was isolated as a yellow oil (75% vyield) after
L I NV]C% chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR (400
MHz, CDCls) 6 8.73 (br, 1H), 8.47-8.42 (m, 1H), 8.16 (d, J = 7.8 Hz, 1H), 7.81
(m, 1H), 7.40-7.36 (m, 3H), 7.29 (d, J = 6.9 Hz, 2H), 7.25-7.20 (m, 3H), 7.17 (dd, J = 8.4, 6.3 Hz,
1H), 7.12 (d, J = 7.0 Hz, 2H), 3.82 (d, J = 13.2 Hz, 1H), 3.70 (d, J = 13.2 Hz, 1H), 3.57 (m, 1H),
3.40-3.32 (m, 1H), 3.08 (dd, J = 13.0, 3.9 Hz, 1H), 2.94 (m, 1H), 2.40 (dd, J = 13.0, 9.8 Hz, 1H),
2.32 (s, 3H), 1.79 (m, 1H), 1.61 (m, 1H); **C NMR (101 MHz, CDCl3) & 164.25, 150.43, 148.12,
140.44, 137.25, 129.34, 129.09, 128.54, 128.39, 127.08, 126.96, 126.03, 125.91, 122.19, 63.71,
59.19, 38.34, 35.86, 34.26, 29.93. HRMS (ESI) m/z calculated for C24H27N30 [M+H]* 374.2232,

found: 374.2232.

N-(3-morpholino-4-phenylbutyl)picolinamide (3c)
The title compound was isolated as a yellow oil (82% vyield) after
lN/ “vvph chromatography on alumina with ethyl acetate/hexane (1:3). 'H NMR (400
’ [:] MHz, CDCls) § 9.09 (br, 1H), 8.59-8.52 (m, 1H), 8.17 (d, J = 7.8 Hz, 1H), 7.83
(m, 1H), 7.42 (s, 1H), 7.28 (t, = 7.4 Hz, 2H), 7.20 (d, J = 7.3 Hz, 1H), 7.15 (d, J = 7.1 Hz, 2H),
3.89 (t, J = 4.4 Hz, 4H), 3.76-3.65 (m, 2H), 3.27 (m, 1H), 3.10 (d, J = 13.1 Hz, 1H), 2.87 (dd, J =
10.3, 5.3 Hz, 2H), 2.68-2.58 (m, 2H), 2.42-2.32 (m, 1H), 1.84-1.70 (m, 1H), 1.64 (m, 1H); 13C
NMR (101 MHz, CDCl3) & 164.28, 150.31, 147.95, 140.13, 137.24, 129.18, 128.57, 128.53,
126.07, 125.97, 122.21, 67.50, 67.47, 67.14, 48.89, 39.12, 39.07, 34.56, 28.19. HRMS (ESI) m/z

calculated for C20H25N302 [M+H]* 340.2025, found: 340.2030.

N-(4-phenyl-3-thiomorpholinobutyl)picolinamide (3d)
The title compound was isolated as a colorless oil (60% vyield) after

N7 “vxpph chromatography on alumina with ethyl acetate/hexane (1:3). 'H NMR (400
(0] N
() MHz, CDCly) & 9.33 (br, 1H), 8.66-8.62 (m, 1H), 8.18 (d, J = 7.8 Hz, 1H),
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8.15-8.05 (m, 1H), 7.83 (m, 1H), 7.42 (m, 1H), 7.28 (s, 1H), 7.20 (t, J = 7.4 Hz, 1H), 7.14 (d, J =
7.0 Hz, 2H), 3.76-3.67 (m, 1H), 3.18 (m, 3H), 3.06 (dd, J = 13.1, 3.6 Hz, 1H), 2.88 (s, 7H), 2.35
(dd, J = 13.1, 10.3 Hz, 1H), 1.77 (m, 1H), 1.59 (m, 1H); 3C NMR (101 MHz, CDCls) & 164.52,
150.25, 148.11, 137.43, 130.21, 129.30, 128.67, 128.51, 126.18, 122.33, 69.59, 51.61, 39.67,
35.16, 35.13, 27.98. HRMS (ESI) m/z calculated for CaoH2sN3OS [M+H]* 356.1797, found:
356.1796.

tert-butyl 4-(1-phenyl-4-(picolinamido)butan-2-yl)piperazine-1-carboxylate (3e)
The title compound was isolated as a white solid (61% yield) after
| N I HV\NﬁPh chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR (400 MHz,
E'.“j CDCls) 4 9.16 (br, 1H), 8.50-8.43 (m, 1H), 8.15 (d, J = 7.8 Hz, 1H), 7.80 (m,
" 1H), 7.42-7.34 (m, 2H), 7.24 (d, J = 1.5 Hz, 1H), 7.20-7.14 (m, 1H), 7.14-7.08
(m, 2H), 3.75-3.50 (m, 5H), 3.24 (m, 1H), 3.00 (dd, J = 13.1, 3.5 Hz, 1H), 2.94-2.66 (m, 3H),
2.62-2.43 (m, 2H), 2.31 (dd, J = 13.0, 10.2 Hz, 1H), 1.76 (dd, J = 10.0, 4.9 Hz, 1H), 1.61 (m, 1H),
1.47 (s, 9H); 3C NMR (101 MHz, CDCl3) & 164.58, 155.06, 150.13, 148.02, 137.47, 137.42,
129.23, 128.66, 126.25, 126.19, 122.34, 79.85, 67.48, 48.46, 48.38, 39.31, 34.78, 28.55, 28.35.

HRMS (ESI) m/z calculated for C2sH34N4O3 [M+H]* 439.2709, found: 439.27009.

ethyl 1-(1-phenyl-4-(picolinamido)butan-2-yl)piperidine-4-carboxylate (3f)
|N\/ prh The title compound was isolated as a colorless oil (70% vyield) after
o N chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR (400 MHz,
Loz CDCl3) 8 9.47-9.33 (m, 1H), 8.63 (d, J = 4.1 Hz, 1H), 8.16 (d, J = 7.8 Hz, 1H),
7.80 (m, 1H), 7.39 (m, 1H), 7.28 (d, J = 7.5 Hz, 2H), 7.19 (t, ) = 7.3 Hz, 1H), 7.14 (d, J = 7.1 Hz,
2H), 4.19 (m, 2H), 3.84-3.71 (m, 1H), 3.19-3.01 (m, 3H), 2.94-2.82 (m, 2H), 2.73 (m, 1H), 2.39—
2.24 (m, 3H), 2.09 (m, 2H), 1.95 (dd, 2H), 1.75 (m, 1H), 1.61 (d, J = 3.1 Hz, 1H), 1.29 (t, J = 7.1
Hz, 3H); *C NMR (101 MHz, CDCl3) § 175.59, 164.51, 150.50, 148.37, 140.50, 137.12, 129.29,
128.60, 126.09, 125.93, 122.14, 68.35, 60.38, 51.77, 45.17, 42.12, 34.57, 28.84, 27.96, 14.41.

HRMS (ESI) m/z calculated for C24H31N303 [M+H]* 410.2444, found: 410.2444.

N-(4-phenyl-3-(1,4-dioxa-8-azaspiro[4.5]decan-8-yl)butyl)picolinamide (3g)
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oy The title compound was isolated as a white solid (69% vyield) after
T v\NﬂP“ chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR (400 MHz,
CDCl3) § 9.76-9.62 (m, 1H), 8.64 (d, J = 4.2 Hz, 1H), 8.16 (d, J = 7.8 Hz, 1H),

7.80 (m, 1H), 7.42-7.36 (m, 1H), 7.29 (t, J = 7.6 Hz, 2H), 7.19 (t, J = 7.3 Hz,

1H), 7.14 (d, J = 7.2 Hz, 2H), 4.00 (s, 4H), 3.83-3.76 (M, 1H), 3.15-3.05 (m, 2H), 2.99 (M, 2H),
2.89 (t, J = 10.6 Hz, 1H), 2.71-2.58 (m, 2H), 2.31 (m, 1H), 2.07-1.93 (m, 4H), 1.73 (m, 1H), 1.60
(m, 1H); 3C NMR (101 MHz, CDCl3) § 164.51, 150.54, 148.26, 140.53, 137.15, 129.31, 128.61,
126.07, 125.96, 122.11, 108.02, 68.41, 64.37, 40.17, 40.12, 34.98, 34.61, 27.59. HRMS (ESI) m/z

calculated for C23H29N303 [M+H]" 396.2287, found: 396.2287.

N-(3-(azepan-1-yl)-4-phenylbutyl)picolinamide (3h)
S The title compound was isolated as a colorless oil (70% vyield) after
" V\(Ph chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR (400 MHz,
Q CDClIs) 4 8.73 (br, 1H), 8.55-8.49 (m, 1H), 8.16 (d, J = 7.8 Hz, 1H), 7.81 (m,
1H), 7.39 (m, 1H), 7.26 (d, J = 14.6 Hz, 2H), 7.19-7.12 (m, 3H), 3.55 (m, 1H), 3.42 (m, 1H), 2.98
(m, 1H), 2.92-2.84 (m, 3H), 2.67 (m, 2H), 2.39 (m, 1H), 1.71 (m, 6H), 1.66-1.60 (m, 4H); 13C
NMR (101 MHz, CDCls) 6 164.47, 150.44, 148.02, 137.28, 137.21, 129.31, 128.49, 128.42,
125.96, 122.27, 67.99, 51.75, 38.89, 35.73, 30.25, 29.43, 27.03. HRMS (ESI) m/z calculated for

CazHaoN3sO [M+H]* 352.2389, found: 352.2391.

N-(3-(tert-butylamino)-4-phenylbutyl)picolinamide (3i)
The title compound was isolated as a yellow oil (76% vyield) after
e I H\/\prh chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR (400 MHz,
X CDCls) 5 9.19 (s, 1H), 8.45 (m, 1H), 8.11 (m, 1H), 7.74 (m, 1H), 7.34-7.27 (m,
1H), 7.26-7.17 (m, 2H), 7.13 (m, 3H), 3.59-3.42 (m, 2H), 3.00 (m, 1H), 2.73 (dd, J = 13.3, 6.2
Hz, 1H), 2.61 (dd, J = 13.3, 7.3 Hz, 1H), 1.73 (m, 1H), 1.56-1.43 (m, 1H), 1.18 (s, 1H), 1.00 (s,
10H); 3C NMR (101 MHz, CDCl3) § 164.28, 150.61, 148.11, 139.46, 137.26, 129.53, 128.56,
126.44, 125.91, 122.28, 53.04, 51.34, 43.84, 37.46, 34.99, 29.95. HRMS (ESI) m/z calculated for

C20H27N30 [M+H]" 326.2232, found: 326.2333.
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N-(4-phenyl-3-((2-phenylpropan-2-yl)amino)butyl)picolinamide (3j)
D The title compound was isolated as a yellow oil (68% yield) after
" wﬂph chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR (400 MHz,
CDCl3) & 8.99 (br, 1H), 8.55 (m, 1H), 8.20 (d, J = 7.8 Hz, 1H), 7.84 (m, 1H),
7.43 (m, 2H), 7.42-7.38 (m, 1H), 7.30-7.24 (m, 3H), 7.22-7.16 (m, 3H), 7.03-6.88 (m, 2H), 3.62—
3.36 (m, 2H), 2.91-2.80 (m, 1H), 2.49 (m, 2H), 1.58 (m, 1H), 1.51 (d, J = 10.1 Hz, 6H), 1.46-1.39
(m, 1H); 13C NMR (101 MHz, CDCls) & 164.26, 150.56, 148.10, 147.80, 139.40, 137.30, 129.39,
128.47, 128.15, 126.54, 126.25, 126.20, 125.95, 122.28, 56.00, 53.42, 42.77, 36.85, 33.94, 30.46.

HRMS (ESI) m/z calculated for C2sH29N30 [M+H]* 388.2389, found: 388.2389.

N-(4-phenyl-3-((2,4,4-trimethylpentan-2-yl)amino)butyl)picolinamide (3Kk)

The title compound was isolated as a colorless oil (80% vyield) after
chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR (400
MHz, CDClIs) 6 8.99 (br, 1H), 8.46 (d, J = 4.7 Hz, 1H), 8.11 (d, J = 7.8 Hz,
1H), 7.75 (m, 1H), 7.41-7.24 (m, 2H), 7.22-7.18 (m, 2H), 7.15-7.09 (m, 3H), 3.55-3.42 (m, 2H),
3.04 (m, 1H), 2.71 (m, 1H), 2.63 (dd, J = 13.3, 7.3 Hz, 1H), 1.77-1.70 (m, 1H), 1.53 (dd, J = 13.9,
6.3 Hz, 1H), 1.41 (d, J = 14.4 Hz, 1H), 1.28 (d, J = 14.3 Hz, 1H), 1.19 (d, J = 6.0 Hz, 1H), 1.07 (s,
3H), 1.00 (s, 3H), 0.88 (s, 9H); 3C NMR (101 MHz, CDCls) & 164.42, 150.37, 148.11, 139.35,
137.29, 129.51, 128.56, 126.47, 126.00, 122.28, 55.96, 52.32, 43.55, 37.10, 35.23, 32.02, 31.60,
29.05, 27.90. HRMS (ESI) m/z calculated for C24H3sN3O [M+H]* 382.2858, found: 388.2866.

%NNPh
o} HN
AKX

N-(3-(((3s,5s,7s)-adamantan-1-yl)amino)-4-phenylbutyl)picolinamide (3I)
N The title compound was isolated as a yellow oil (61% vyield) after
" V\prh chromatography on alumina with ethyl acetate/nexane (1:3). *H NMR (400
@ MHz, CDCl3) 5 9.24 (s, 1H), 8.53 (d, J = 4.8 Hz, 2H), 7.82 (t, J = 7.7 Hz, 2H),
7.39 (dd, J = 7.6, 4.8 Hz, 2H), 7.34-7.24 (m, 6H), 7.21 (t, J = 8.5 Hz, 7H), 3.57 (m, 4H), 3.27—
3.14 (m, 2H), 2.81 (dd, J = 13.3, 6.0 Hz, 2H), 2.67 (dd, J = 13.3, 7.4 Hz, 2H), 2.07-1.97 (m, 8H),
1.84-1.73 (m, 2H), 1.63 (d, J = 12.2 Hz, 21H), 1.55 (d, J = 13.4 Hz, 10H), 1.33-1.17 (m, 2H).; *°C

NMR (101 MHz, CDCls) 6 164.12, 150.51, 147.96, 139.35, 137.17, 129.45, 128.42, 126.30,
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125.81,122.19, 51.33,50.75, 44.22, 43.56, 37.48, 36.65, 35.15, 29.65. HRMS (ESI) m/z calculated
for C26H33N3O [M+H]" 404.2702, found: 404.2702.

N-(5-phenyl-4-(piperidin-1-yl)pentan-2-yl)picolinamide (4a)

The title compound was isolated as a colorless oil (51% yield) after

Me "N
PA_ A Ph
N
H

chromatography on alumina with ethyl acetate/hexane (1:3). This product was
isolated as a >20:1 mixture of diastereomers. The reported dr was determined by
1H NMR analysis. *H NMR (400 MHz, CDCl3) § 9.70 (d, J = 7.4 Hz, 1H), 8.52 (d, J = 4.2 Hz,
1H), 8.17 (d, J = 7.8 Hz, 1H), 7.81 (m, 1H), 7.41-7.36 (m, 1H), 7.27 (d, J = 6.1 Hz, 2H), 7.17 (dd,
3H), 4.30 (m, 1H), 3.05 (t, J = 12.4 Hz, 2H), 2.83 (m, 2H), 2.62-2.42 (m, 2H), 2.32-2.20 (m, 1H),
1.88 (m, 1H), 1.79-1.74 (m, 3H), 1.56-1.49 (m, 2H), 1.40-1.34 (m, 1H), 1.27-1.25 (m, 1H), 1.08
(d, J=6.7 Hz, 3H); 3C NMR (101 MHz, CDCls) 5 164.69, 150.67, 148.06, 141.80, 137.21, 128.99,
128.41, 125.95, 125.88, 122.40, 71.50, 52.32, 46.59, 34.55, 26.20, 24.94, 21.63, 12.44. HRMS
(ESI) m/z calculated for C22H29N30 [M+H]* 352.2389, found: 352.2390.

N-(1,4-diphenyl-3-(piperidin-1-yl)butyl)picolinamide (4b)
O The title compound was isolated as a yellow solid (41% yield) after

Ph N

P AA_ph chromatography on alumina with ethyl acetate/hexane (1:3). This product was

" isolated as a >20:1 mixture of diastereomers. The reported dr was determined by
1H NMR analysis. *H NMR (400 MHz, CDCls) & 10.45 (d, J = 7.6 Hz, 1H), 8.59 (d, J = 4.4 Hz,
1H), 8.17 (d, J = 7.8 Hz, 1H), 7.83 (m, 1H), 7.43 (dd, J = 6.7, 4.8 Hz, 1H), 7.14 (d, J = 6.3 Hz,
6H), 6.99 (d, J = 6.4 Hz, 2H), 6.86-6.77 (m, 2H), 5.37 (m, 1H), 2.94 (dd, J = 13.2, 3.0 Hz, 1H),
2.85-2.74 (m, 2H), 2.69 (t, J = 10.4 Hz, 1H), 2.49-2.37 (m, 2H), 2.25 (dd, J = 13.0, 11.2 Hz, 1H),
2.11 (m, 1H), 1.93-1.78 (m, 4H), 1.76-1.70 (m, 1H), 1.57 (d, J = 5.5 Hz, 2H); 3C NMR (101
MHz, CDCls) & 164.40, 150.74, 147.93, 141.98, 140.16, 137.17, 129.02, 128.35, 128.24, 126.41,
126.03, 125.96, 125.78, 122.56, 62.94, 52.36, 49.99, 33.57, 33.44, 26.03, 25.49. HRMS (ESI) m/z

calculated for C27H31N3O [M+H]" 414.2545, found: 414.2545.

N-(2-(2-phenyl-1-(piperidin-1-yl)ethyl)hexyl)picolinamide (4c)
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- . The title compound was isolated as a colorless oil (62% vyield) after
%ﬁd\(% chromatography on alumina with ethyl acetate/hexane (1:3). This product was
Q isolated as a 1.9:1 mixture of diastereomers. The reported dr was determined by
!H NMR analysis. The following analytical data correspond to the mixture. *H NMR (400 MHz,
CDClI3) 8 9.56 (s, 0.35H), 8.89 (s, 0.65H), 8.54 (d, J = 4.7 Hz, 0.35H), 8.51 (d, J = 4.2 Hz, 0.65H),
8.17 (d, J = 7.9 Hz, 2H), 7.82 (m, 1H), 7.47 (s, 1H), 7.41-7.38 (m, 1H), 7.23-7.16 (m, 3H), 3.90
(dd, J=13.6, 7.3 Hz, 0.36H), 3.61-3.53 (m, 0.65H), 3.45-3.36 (m, 0.65H), 3.18-3.12 (m, 0.35H),
3.06-2.98 (m, 1H), 2.98-2.75 (m, 2H), 2.74-2.53 (m, 4H), 1.75 (dd, J = 10.7, 5.8 Hz, 3H), 1.52—
1.40 (m, 3H), 1.38-1.20 (m, 7H), 0.89-0.84 (m, 2H), 0.82 (d, J = 7.1 Hz, 1H); 3C NMR (101
MHz, CDCl3) 6 164.65, 164.47, 164.19, 150.66, 147.93, 147.79, 142.31, 141.30, 137.31, 137.09,
137.03, 129.08, 128.40, 128.25, 125.99, 125.79, 125.68, 125.62, 122.22, 122.16, 71.50, 69.52,
52.73, 51.04, 42.38, 41.83, 40.76, 40.71, 38.90, 34.28, 32.24, 30.13, 30.11, 29.69, 29.45, 26.63,
26.47, 26.24, 24.97, 22.90, 22.68, 14.00. HRMS (ESI) m/z calculated for C2sH3sN30 [M+H]*
394.2858, found: 394.2859.

N-((1-(2-phenyl-1-(piperidin-1-yl)ethyl)cyclopentyl)methyl)picolinamide (4d)
The title compound was isolated as a colorless oil (54% vyield) after
'N/ NQpPh chromatography on alumina with ethyl acetate/nexane (1:3). *H NMR (400
" (') MHz CDCly) 5 8.99 (s, 1H), 8.47 (m, 1H), 8.20 (d, J = 7.7 Hz, 1H), 7.82 (m,
1H), 7.37 (m, 1H), 7.30-7.21 (m, 5H), 7.16 (m, 1H), 3.68 (dd, J = 13.1, 8.6 Hz, 1H), 3.16 (m, 1H),
3.08-2.96 (m, 2H), 2.53 (dd, J = 7.0, 3.8 Hz, 2H), 1.80 (m, 2H), 1.76-1.51 (m, 5H), 1.47-1.30 (m,
4H); 3C NMR (101 MHz, CDCls) & 164.63, 150.61, 147.99, 142.87, 137.13, 129.18, 128.28,
125.71,125.63, 122.22,71.67,51.86, 46.71, 36.30, 31.73, 30.88, 27.00, 26.69, 24.00. HRMS (ESI)

m/z calculated for C2sH33N3O [M+H]™ 392.2702, found: 392.2710.

N-(3-methyl-4-phenyl-3-(piperidin-1-yl)butyl)picolinamide (4e)
The title compound was isolated as a yellow oil (73% vyield) after
(NjYHV\%ph chromatography on alumina with ethyl acetate/nexane (1:3). *H NMR (400 MHz,
’ @ CDCl3) §9.00 (s, 1H), 8.68-8.42 (m, 2H), 8.18 (d, J = 7.8 Hz, 2H), 7.81 (m, 2H),
7.38 (dd, J = 7.6, 4.8 Hz, 2H), 7.25 (dd, J = 7.7, 6.1 Hz, 5H), 7.21-7.12 (m, 7H), 3.69-3.50 (m,
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2H), 3.47-3.35 (m, 2H), 2.83-2.62 (m, 14H), 2.05 (m, 2H), 1.71 (g, J = 5.0 Hz, 9H), 1.48 (m, 7H),
1.08 (s, 7H); 3C NMR (101 MHz, CDCl3) § 164.14, 150.04, 147.97, 144.22, 137.31, 128.51,
128.06, 126.00, 125.87,122.17,51.99, 43.27, 39.52, 31.40, 31.06, 29.90, 28.06, 26.57.HRMS (ESI)
m/z calculated for C22H29N3O [M+H]" 352.2389, found: 352.2384.

N-(4-phenyl-3-(piperidin-1-yl)nonyl)picolinamide (4f)

O The title compound was isolated as a colorless oil (70% yield) after
PAL,, i pn  Chromatography on alumina with ethyl acetate/hexane (1:3). This product was
" "Pent isolated as a >20:1 mixture of diastereomers. The reported dr was determined by
1H NMR analysis. *H NMR (400 MHz, CDCls) § 8.50 (d, ] = 4.9 Hz, 1H), 8.14 (d, ] = 7.7 Hz,
2H), 7.80 (m, 1H), 7.38 (dd, J = 7.7, 4.7 Hz, 1H), 7.29-7.21 (m, 3H), 7.15 (dd, J = 14.7, 7.3 Hz,
3H), 3.21 (m, 2H), 2.68 (q, J = 4.7 Hz, 5H), 2.47 (s, OH), 2.05-1.90 (m, 1H), 1.67 (m, 1H), 1.59
(m, 3H), 1.48 (q, J = 5.6 Hz, 3H), 1.39-1.28 (m, 1H), 1.30-1.09 (m, 3H), 0.99 (t, J = 7.4 Hz, 2H),
0.80 (t, J = 6.7 Hz, 3H); 3C NMR (101 MHz, CDCls) & 164.09, 150.26, 147.88, 144.29, 137.19,
128.67, 128.33, 126.07, 125.86, 122.13, 68.27, 50.26, 49.63, 39.04, 34.20, 31.92, 28.92, 27.15,
26.78, 25.19, 22.54, 14.04. HRMS (ESI) m/z calculated for C26H37N3O [M+H]* 408.3015, found:

408.3023.

N-(4-phenyl-3-(piperidin-1-yl)nonyl)picolinamide (49)

The title compound was isolated as a colorless oil (72% vyield) after
PAL,, | .~n Chromatography on alumina with ethyl acetate/hexane (1:3). This product was
" "Pent jsolated as a >20:1 mixture of diastereomers. The reported dr was determined by
1H NMR analysis. *H NMR (400 MHz, CDCls) & 8.79 (br, 1H), 8.53-8.50 (m, 1H), 8.19 (d, J =
7.8 Hz, 1H), 7.82 (m, 1H), 7.41-7.37 (m, 1H), 7.25 (m, 2H), 7.17 (d, J = 7.2 Hz, 3H), 3.66 (dd, J
=13.4, 6.6 Hz, 1H), 3.43 (dd, J = 11.9, 6.8 Hz, 1H), 2.83 (dd, J = 10.2, 4.8 Hz, 1H), 2.79-2.70 (m,
1H), 2.57 (m, 2H), 2.47-2.36 (m, 2H), 1.84 (m, 2H), 1.63 (d, J = 8.9 Hz, 2H), 1.54-1.49 (m, 3H),
1.41-1.36 (m, 2H), 1.29-1.25 (m, 2H), 1.19 (dd, J = 7.2, 2.7 Hz, 3H), 1.05 (d, J = 6.9 Hz, 2H),
0.82-0.78 (m, 3H); *C NMR (101 MHz, CDCls) 6 164.38, 150.35, 147.91, 137.29, 137.18, 128.30,
128.17, 126.02, 125.88, 122.16, 69.93, 50.62, 45.88, 39.33, 32.02, 31.72, 27.36, 27.26, 26.36,
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24.95, 22.55, 14.05. HRMS (ESI) m/z calculated for CzsHs7N3O [M+H]* 408.3015, found:
408.30109.

N-(4-phenyl-3-(piperidin-1-yl)hexyl)picolinamide (4h)

O The title compound was isolated as a colorless oil (71% yield) after
AL, \ s Chromatography on alumina with ethyl acetate/hexane (1:3). This product was
" B isolated as a >20:1 mixture of diastereomers. The reported dr was determined by
'H NMR analysis. *H NMR (400 MHz, CDCls3) & 8.43 (d, J = 4.2 Hz, 1H), 8.15 (br, 1H), 8.06 (d,
J=7.8Hz, 1H), 7.72 (m, 1H), 7.30 (m, 1H), 7.18 (t, J = 7.4 Hz, 2H), 7.10 (d, J = 7.3 Hz, 1H),
7.07-7.01 (m, 2H), 3.13 (m, 2H), 2.75-2.43 (m, 6H), 1.63 (m, 1H), 1.52 (m, 4H), 1.41 (m, 3H),
1.28 (m, 1H), 1.24-1.15 (m, 1H), 0.56 (t, J = 7.4 Hz, 3H); 13C NMR (101 MHz, CDCls) & 164.06,
150.24, 147.88, 147.85, 143.97, 137.20, 128.70, 128.34, 126.09, 125.87, 122.12, 68.16, 51.67,
50.22, 39.08, 29.01, 27.12, 26.81, 25.22, 12.15, 12.12. HRMS (ESI) m/z calculated for

C23H3:N3O[M+H]* 366.2545, found: 366.2555.

N-(4-(4-acetylphenyl)-3-(piperidin-1-yl)hexyl)picolinamide (4i)
O The title compound was isolated as a white solid (51% vyield) after

Ac

pA\NAJ\(@ chromatography on alumina with ethyl acetate/hexane (1:3). This product was
H
i isolated as a 15:1 mixture of diastereomers. The reported dr was determined by

GC-MS analysis. 'H NMR (400 MHz, CDCl3) § 8.50 (d, J = 4.2 Hz, 1H), 8.14 (d, J = 7.8 Hz, 1H),
8.12-8.09 (m, 1H), 7.85 (d, J = 8.2 Hz, 2H), 7.80 (dd, J = 7.7, 1.5 Hz, 1H), 7.39 (dd, J = 7.0, 5.2
Hz, 1H), 7.23 (d, J = 8.2 Hz, 2H), 3.28 (dd, J = 18.1, 6.9 Hz, 2H), 2.86-2.59 (m, 6H), 2.57 (s, 3H),
2.11-2.02 (m, 1H), 1.69 (dd, J = 14.8, 7.1 Hz, 1H), 1.58 (d, J = 4.9 Hz, 4H), 1.54-1.50 (m, 1H),
1.48 (d, J = 5.5 Hz, 2H), 1.29 (m, 2H), 0.63 (t, J = 7.4 Hz, 3H); 3C NMR (101 MHz, CDCls) &
197.96, 164.21, 150.29, 150.23, 148.04, 137.39, 135.44, 129.04, 128.68, 126.09, 122.25, 68.01,
51.95, 50.45, 39.02, 29.37, 27.10, 26.96, 26.65, 25.29, 12.21. HRMS (ESI) m/z calculated for
CasHasN3sO2 [M+H]* 408.2651, found: 408.2650.

N-(4,4-diphenyl-3-(piperidin-1-yl)butyl)picolinamide (4j)
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The title compound was isolated as a colorless oil (72% yield) after
., chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR (400 MHz,
Pr CDCls) § 8.40 (m, 1H), 8.37 (s, OH), 8.07 (d, J = 7.9 Hz, 1H), 7.70 (m, 1H), 7.27
(dd, J=7.8, 2.8 Hz, 3H), 7.19 (d, J = 7.3 Hz, 2H), 7.12 (m, 4H), 7.02 (g, J = 7.4 Hz, 2H), 3.92 (d,
J=10.5Hz, 1H), 3.44 (m, 1H), 3.39-3.31 (m, 2H), 2.47 (m, 2H), 2.34 (m, 2H), 1.61 (m, 1H), 1.44
(m, 1H), 1.30 (m, 3H), 1.17 (g, J = 5.8 Hz, 2H).; 3C NMR (101 MHz, CDCl3) § 164.27, 150.28,
147.91, 137.23, 128.77, 128.60, 128.13, 126.14, 125.92, 122.16, 67.08, 55.70, 50.41, 39.01, 30.03,
26.69, 25.03. HRMS (ESI) m/z calculated for C27H31N3O [M+H]* 414.2545, found: 414.2540.

PA .
N
H

N-(4,5-diphenyl-3-(piperidin-1-yl)pentyl)picolinamide (4k)
The title compound was isolated as a colorless oil (74% yield) after
A I e Chromatography on alumina with ethyl acetate/hexane (1:3). This product was
N&)\kph isolated as a >20:1 mixture of diastereomers. The reported dr was determined by
1H NMR analysis. *H NMR (400 MHz, CDCls) § 8.50 (d, ] = 4.4 Hz, 1H), 8.16 (d, ] = 7.8 Hz,
1H), 8.05 (s, 1H), 7.81 (m, 1H), 7.39 (m, 1H), 7.22-7.01 (m, 9H), 6.87 (d, J = 6.8 Hz, 2H), 3.50
(dd, J = 13.3, 3.2 Hz, 1H), 3.29 (dd, J = 13.3, 7.1 Hz, 1H), 3.15 (dd, J = 13.6, 7.1 Hz, 1H), 2.93 (d,
J=7.0 Hz, 1H), 2.89-2.63 (m, 7H), 1.79 (dd, J = 14.2, 6.7 Hz, 1H), 1.69-1.59 (m, 6H), 1.51 (d, J
=5.6 Hz, 2H), 1.46-1.37 (m, 1H); 3C NMR (101 MHz, CDCl3) § 164.17, 150.25, 148.00, 143.24,
141.38, 137.35, 129.14, 129.02, 128.33, 127.93, 126.33, 126.04, 125.52, 122.23, 67.13, 52.17,
50.31, 41.02, 39.04, 28.69, 26.99, 25.31. HRMS (ESI) m/z calculated for C2sH33sN3O [M+H]*
428.2702, found: 428.2712.

N-(5-methyl-4-phenyl-3-(piperidin-1-yl)hexyl)picolinamide (4l)
O The title compound was isolated as a colorless oil (72% yield) after
PAL, %h chromatography on alumina with ethyl acetate/hexane (1:3). This product was
" isolated as a 10:1 mixture of diastereomers. The reported dr was determined by *H
NMR analysis. The following analytical data correspond to the mixture. *H NMR (400 MHz,
CDCls) 6 8.53 (d, J=4.7 Hz, 0.09H), 8.50 (d, J = 4.6 Hz, 0.91H), 8.21 (d, J = 7.8 Hz, 0.09H), 8.16
(d, J = 7.8 Hz, 0.91H), 8.13 (br, 0.74H), 7.85 (dd, J = 7.8, 1.7 Hz, 0.09H), 7.81 (m, 0.91H), 7.43—

7.40 (m, 0.09H), 7.38 (M, 0.91H), 7.25-7.16 (m, 3H), 7.10 (d, J = 6.9 Hz, 2H), 3.48-3.22 (m, 2H),
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3.03 (m, 1H), 2.67 (t, J = 4.8 Hz, 5H), 2.27 (dd, J = 11.9, 6.7 Hz, 1H), 1.74 (dd, J = 14.5, 6.3 Hz,
1H), 1.66-1.49 (m, 4H), 1.45 (t, J = 14.2 Hz, 2H), 1.40-1.33 (m, 1H), 1.25 (s, 1H), 0.77 (d, J =
6.8 Hz, 3H), 0.72 (d, J = 7.0 Hz, 3H):; 23C NMR (101 MHz, CDCls) 5 164.19, 150.34, 148.01,
141.17, 137.33, 130.18, 127.87, 126.18, 126.02, 122.24, 63.94, 54.89, 50.36, 39.31, 29.26, 28.70,
27.06, 25.36, 21.99, 17.58. HRMS (ESI) m/z calculated for CasHssNsO [M+H]* 380.2702, found:
380.2720.

N-(3-phenyl-2-(piperidin-1-yl)propyl)picolinamide (4m)

The title compound was isolated as a colorless oil (56% vyield) after
@YNJV% chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR (400 MHz,
° CDCls3) 6 8.54-8.49 (m, 1H), 8.20-8.16 (m, 1H), 8.01 (br, 1H), 7.83 (m, 1H),
7.40 (m, 1H), 7.27-7.21 (m, 2H), 7.20-7.07 (m, 3H), 3.37 (d, J = 6.9 Hz, 1H), 3.07-2.92 (m, 1H),
2.66 (s, 2H), 2.45 (s, 1H), 2.34-2.22 (m, 1H), 1.79-1.65 (m, 2H), 1.54 (dd, J = 13.0, 6.6 Hz, 5H),
1.48-1.36 (m, 2H); 3C NMR (101 MHz, CDCl3) 6 164.19, 150.34, 148.01, 141.17, 137.33, 130.18,
127.87, 126.18, 126.02, 122.24, 63.94, 54.89, 50.36, 39.31, 29.26, 28.70, 27.06, 25.36, 21.99,

17.58. HRMS (ESI) m/z calculated for C20H25N30 [M+H]" 324.2076, found: 324.2080.

N-(5-phenyl-4-(piperidin-1-yl)pentyl)picolinamide (4n)
O The title compound was isolated as a colorless oil (81% yield) after
@YH\A)N\/P“ chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR (400
° MHz, CDCls) 5 8.51 (d, ] =4.8 Hz, 1H), 8.17 (d, J = 7.8 Hz, 1H), 8.01 (s, 1H),
7.82 (t,J = 7.7 Hz, 1H), 7.39 (dd, J = 7.6, 4.8 Hz, 1H), 7.22 (t, J = 7.5 Hz, 2H), 7.13 (q, J = 3.8,
3.3 Hz, 3H), 3.37 (p, J = 6.5 Hz, 2H), 3.00 (dd, J = 13.1, 4.1 Hz, 1H), 2.66 (m, 3H), 2.55-2.40 (m,
2H), 2.30 (dd, J =13.1, 9.3 Hz, 1H), 1.69 (t, J = 8.3 Hz, 1H), 1.55 (m, 5H), 1.41 (m, 3H); *C NMR
(101 MHz, CDCIs) 6 164.18, 150.15, 147.93, 141.15, 137.26, 129.18, 128.24, 125.95, 125.63,
122.15, 66.52, 49.58, 39.45, 35.24, 27.85, 26.85, 26.53, 25.05. HRMS (ESI) m/z calculated for

C22H29N30 [M+H]* 352.2389, found: 352.2390.

N-(4-(tert-butylamino)-5-phenylpentyl)picolinamide (40)
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The title compound was isolated as a yellow oil (71% yield) after
O)k W chromatography on alumina with ethyl acetate/nexane (1:3). *H NMR (400

MHz, CDCl3) § 9.19 (s, 1H), 8.45 (m, 1H), 8.11 (m, 1H), 7.74 (m, 1H), 7.35—
7.28 (m, 1H), 7.25-7.18 (m, 2H), 7.13 (m, 3H), 3.60-3.41 (m, 2H), 3.00 (m, 1H), 2.73 (dd, J =
13.3, 6.2 Hz, 1H), 2.61 (dd, J = 13.3, 7.3 Hz, 1H), 1.73 (m, 1H), 1.59-1.41 (m, 1H), 1.18 (s, 1H),
1.00 (s, 9H); **C NMR (101 MHz, CDCls) & 164.16, 150.50, 148.00, 139.36, 137.14, 129.41,
128.44, 126.32, 125.79, 122.16, 52.89, 51.18, 43.75, 37.35, 37.30, 34.91, 29.87, 29.82. HRMS
(ESI) m/z calculated for Co1H29N3O [M+H]* 340.4824, found: 340.2394.

N-(2,2-dimethyl-5-phenyl-4-(piperidin-1-yl)pentyl)picolinamide (4p)

The title compound was isolated as a colorless oil (45% vyield) after
(j\’(kl M chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR (400

MHz, CDCl3) & 8.69 (br, 1H), 8.54 (d, J = 4.1 Hz, 1H), 8.17 (s, 1H), 8.11 (s,
1H), 7.84 (m, 1H), 7.45-7.41 (m, 2H), 7.22 (s, 1H), 7.17 (d, J = 7.3 Hz, 1H), 7.09 (d, J = 7.1 Hz,
1H), 3.21 (s, 1H), 3.06 (dd, J = 13.6, 6.1 Hz, 1H), 2.98 (dd, J = 12.9, 3.4 Hz, 1H), 2.87-2.71 (m,
3H), 2.58 (s, 2H), 2.29-2.23 (m, 1H), 1.82-1.66 (m, 4H), 1.57-1.43 (m, 3H), 1.10 (d, J = 14.9 Hz,
1H), 0.88 (m, 1H), 0.78 (s, 3H), 0.35 (s, 3H); *C NMR (101 MHz, CDCls) § 164.53, 150.65,
147.71,140.97, 137.03, 129.41, 128.23, 125.66, 125.64, 122.41, 64.44,50.07, 47.47, 39.54, 34.74,
27.22, 27.18, 26.19, 25.16, 24.84. HRMS (ESI) m/z calculated for C24H33N3O [M+H]* 380.2702,
found: 380.2710.

N-(5-phenyl-4-(piperidin-1-yl)hexyl)picolinamide (4q)

> The title compound was isolated as a colorless oil (58% vyield) after

Me

N chromatography on alumina with ethyl acetate/hexane (1:3). This product was

PA _
N
H

isolated as a >20:1 mixture of diastereomers. The reported dr was determined by
'H NMR analysis. *H NMR (400 MHz, CDCl3) § 8.59 (d, J = 5.8 Hz, 1H), 8.55 (dd, T=4.9, 1.6
Hz, 1H), 8.14 (d, J = 7.9 Hz, 1H), 7.80 (m, 1H), 7.44-7.35 (m, 1H), 7.31-7.23 (m, 3H), 7.20-7.12
(m, 2H), 3.68-3.44 (m, 1H), 3.20 (m, 1H), 3.06 (dd, J = 13.3, 4.2 Hz, 1H), 2.95 (m, 1H), 2.75 (m,
2H), 2.56-2.37 (m, 2H), 2.04 (s, OH), 1.64 (m, 4H), 1.50 (q, J = 5.8 Hz, 2H), 1.37-1.17 (m, 1H),
0.90 (m, OH); 3C NMR (101 MHz, CDCls) & 164.33, 150.30, 148.12, 147.26, 137.44, 128.04,
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127.91, 126.12, 125.71, 122.32, 70.05, 50.87, 40.85, 39.72, 28.10, 27.03, 25.66, 25.21, 18.85.
HRMS (ESI) m/z calculated for C23H31:N30 [M+H]* 366.2545, found: 366.2545.

N-(5,5-diphenyl-4-(piperidin-1-yl)pentyl)picolinamide (4r)

The title compound was isolated as a colorless oil (65% yield) after

S NV\Q% chromatography on alumina with ethyl acetate/nexane (1:3). *H NMR (400
"I /m  MHz, CDCl3) 6 8.53 (d, J=4.9 Hz, 1H), 8.20 (d, J = 7.8 Hz, 1H), 7.92 (s, OH),

7.84 (m, 1H), 7.41 (dd, J = 7.6, 4.8 Hz, 1H), 7.33 (d, J = 7.7 Hz, 2H), 7.27 (d, J = 7.0 Hz, 1H),
7.21 (t, J = 7.4 Hz, 2H), 7.18-7.11 (m, 3H), 7.05 (d, J = 7.3 Hz, 1H), 3.93 (d, J = 10.4 Hz, 1H),
3.38 (m, 3H), 2.55 (m, 2H), 2.39 (dd, J = 11.2, 5.2 Hz, 2H), 1.75-1.62 (m, 1H), 1.52 (m, 2H), 1.25
(d,J=4.3Hz, 7H); ®C NMR (101 MHz, CDCl3) § 164.16, 150.11, 147.96, 137.30, 128.56, 128.15,
127.95, 125.99, 125.81, 122.17, 66.99, 50.25, 39.13, 29.72, 27.83, 27.53, 26.87, 25.01. HRMS
(ESI) m/z calculated for C2sH33sN3O [M+H]* 428.2702, found: 428.2710.

4. Gram-scale Reaction and PA Removal

Ph-B(OH),, O N-OB ©
| o, = Z
PA. / NaOH [ j
N/\/\ 3c _neyR N
H standard conditions EtOH, 100 °C /\/K/Ph
1a [5 mmol Scale] 80% (1.36 g) HoN

5,97%

General Procedure for Removal of Picolinamide Directing Group(GP3):

Removal of picolinic acid directing group was carried out by adapting a literature procedure!®. To
an oven-dried schlenk flask was added the aryl amination product 3c (0.2 mmol, 1.0 eq), NaOH
(2 mmol, 5 eq), and EtOH (1 mL). The resulting mixture was stirred at 100 <C for 12 h. After this
time, the reaction mixture was allowed to cool to room temperature, diluted by addition of EtOAc
(5 mL) and H20 (2 mL x2). The aqueous layers were combined and extracted with EtOAc (10
mL %2). The organic layers were combined, dried over Na.SO4, and concentrated in vacuo to give

pure orimary amine product.

3-morpholino-4-phenylbutan-1-amine (5)
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. The title compound was isolated as a yellow oil (97% vyield) after chromatography

[N] on alumina with ethyl acetate/hexane (1:1). *H NMR (400 MHz, CDCl3) § 7.19 (t, J
27 4 gz 2H), 7.00 (dd, 3H), 3.68-3.54 (m, 4H), 2.93 (dd, J = 13.1, 4.0 Hz, 1H),
2.65 (m, 5H), 2.48-2.39 (m, 2H), 2.25 (dd, J = 13.0, 9.6 Hz, 1H), 1.92 (s, 2H), 1.53 (m, 1H), 1.34
(m, 1H); 3C NMR (101 MHz, CDCl3) 8 140.53, 129.19, 128.38, 125.88, 67.51, 65.44, 48.76, 40.31,
40.18, 35.02, 33.06. HRMS (ESI) m/z calculated for Ci4H22N.O [M+H]" 235.1810, found:

235.1820.

5. Further Transformation of Phamaceutically Relevant Compounds

i QP!
o O standard o N
X X+ + __conditions O O
‘ N o N O O (0] A H (o) 0
_N dgz (HO)B o T/ |
N
6a, 56%

from fenofibrate

standard
X N/\/\ 4+ C | . PhB(OH), m» o y
_N N

6b, 58%
from pentoxifylline

Isopropyl 2-methyl-2-(4-(4-(4-(picolinamido)-2-(piperidin-1-
yl)butyl)benzoyl)phenoxy)propanoate (6a)
O o The title compound was isolated as a yellow oil (46% yield)

@iﬂ OJ%OT after chromatography on alumina with ethyl acetate/hexane

- ° (1:3). 'H NMR (400 MHz, CDCl3) & 8.54 (br, 1H), 8.20 (d, J =
7.4 Hz, 1H), 8.07 (s, 1H), 7.85 (t, J = 7.7 Hz, 1H), 7.77-7.66 (m, 5H), 7.42 (t, J = 7.2 Hz, 2H),
6.86 (d, J = 8.7 Hz, 2H), 5.11-5.06 (m, 1H), 3.72 (d, J = 6.9 Hz, 1H), 3.69-3.63 (m, 1H), 3.52 (d,
J=6.5Hz, 1H), 2.75 (t, J = 7.3 Hz, 1H), 2.61 (d, J = 6.9 Hz, 1H), 1.75 (m, 4H), 1.66 (s, 6H), 1.26
(t,J=6.6 Hz, 6H), 1.20 (d, J = 6.2 Hz, 8H); *°C NMR (101 MHz, CDCl3) § 173.24, 164.44, 164.38,
159.52, 159.48, 150.12, 148.11, 147.95, 146.86, 137.43, 137.21, 135.93, 132.00, 131.05, 130.97,
130.21, 130.15, 129.14, 128.37, 126.16, 125.93, 122.27, 117.30, 79.46, 69.32, 39.24, 29.39, 28.51,
25.48, 21.63, 21.59. HRMS (ESI) m/z calculated for CssHa3sN3Os [M+H]" 586.3281, found:
586.3288.
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N-(3-(4-(9-chloro-5H-benzo[5,6]cyclohepta[1,2-b]pyridin-11(6H)-ylidene)piperidin-1-yl)-4-
phenylbutyl)picolinamide (6b)
B The title compound was isolated as a brown oil (58% vyield) after

c " chromatography on alumina with ethyl acetate/hexane (1:3). *H NMR (400
NU@ MHz, CDCl3) 6 9.08 (m, 1H), 8.47 (t,J =5.1 Hz, 1H), 8.33 (d, J = 4.9 Hz, 1H),

SN
(on 8.06 (m, 1H), 7.71 (dd, J = 8.7, 6.5 Hz, 1H), 7.36-7.33 (m, 1H), 7.30 (t, J =

6.2 Hz, 1H), 7.16 (t, J = 7.4 Hz, 2H), 7.09-6.99 (m, 7H), 3.58 (m, 1H), 3.41-3.28 (m, 2H), 3.28—
3.14 (m, 2H), 2.93 (m, 2H), 2.76-2.70 (m, 2H), 2.68-2.63 (m, 2H), 2.56-2.50 (m, 1H), 2.34 (m,
2H), 2.20 (dd, J = 13.0, 10.0 Hz, 1H), 1.65 (m, 1H), 1.56-1.47 (m, 1H), 1.17 (d, J = 2.1 Hz, 1H),
1.15 (d, J = 7.2 Hz, 1H); 3C NMR (101 MHz, CDCl3) 8 171.05, 164.27, 157.89, 150.30, 147.92,
146.60, 140.32, 139.65, 139.44, 139.40, 137.81, 137.75, 137.12, 133.41, 133.37, 132.54, 132.39,
130.96, 129.11, 128.39, 125.88, 122.06, 67.13, 51.33, 39.14, 34.79, 31.92, 31.35, 31.08, 28.48.
HRMS (ESI) m/z calculated for CssH3sCIN4O [M+H]* 563.2578, found: 563.2585.

6. Radical Trapping Experiment

N-OBz O
0 C NiBry+ DME (15 mol%) 0 N

NN, (2equiv) K4PO, (3 equiv) N N/\)\/F’h
‘ N M Ph-B(OH), t-BuOH, 80 °C, 24 h ‘ N
Bequiv) ) ditive: TEMPO (1 equiv) 76%
BHT (1 equiv) 62%

Procedure: To a 25 mL Schlenk tube were added NiBr2»DME (0.03 mmol, 15 mol%), K3POs (0.6
mmol, 3 eq), alkene substrate (0.2 mmol, 1.0 eq), amine benzoate substrates (0.4 mmol, 2 eq),
phenylboronic acid (0.6 mmol, 3 eq), Additive (0.2mmol, 1 equiv) and t-BuOH (2 mL). The
resulting mixture was stired for 24 h at 80 <C. The products were separately obtained with a
isolated yield of 76% and 62%. This result indicates that the reaction likely did not involve a radical

process.
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) standard

7. Radical Clock Experiment
i Ph-BOR), conditions o Q
1b =z
4s, 64%
To a 25 mL Schlenk tube were added NiBr2»DME (0.03 mmol, 15 mol%), K3sPO4 (0.5 mmol, 2.5
eq), alkene substrate (0.2 mmol, 1.0 eq), phenylboronic acid (0.4 mmol, 2 eq), t-BuOH (2 mL).
The resulting mixture was stired for 24 h at 80 <C. Finally, only cyclopropane remained product

4s was formed in 64% yield, implying that the cyclopropylmethyl radical intermediate known to

ring rupture might not be generated in the catalytic cycle.

N-((1-(2-phenyl-1-(piperidin-1-yl)ethyl)cyclopropyl)methyl)picolinamide (4s)

B The title compound was isolated as a white oil (64% yield) after chromatography
KJYN e» 0N alumina with ethyl acetate/hexane (1:3). *H NMR (400 MHz, CDCls) § 9.52
° @ (s, 1H), 8.56 (m, 1H), 8.19 (m, 1H), 7.83 (m, 1H), 7.40 (m, 1H), 7.26 (s, 2H),
7.21-7.14 (m, 3H), 3.66 (m, 1H), 3.32 (dd, J = 14.1, 6.6 Hz, 1H), 3.04 (dd, J =
14.4, 5.5 Hz, 1H), 2.68 — 2.55 (m, 6H), 1.69 — 1.65 (m, 4H), 1.46 — 1.39 (m, 2H), 0.61 (m, 1H),
0.55-0.49 (m, 1H), 0.43-0.32 (m, 2H); 13C NMR (101 MHz, CDCI3) 5 164.68, 150.67, 148.05,
141.81, 137.21, 128.98, 128.41, 125.95, 125.87, 122.39, 71.49, 52.33, 34.53, 26.21, 24.94, 21.63,
12.44,8.76. HRMS (ESI) m/z calculated for C23H29N30 [M+H]+ 364.2389, found: 364.2400.
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8. Control Experiment

Control experiment using Ni(ll) catalyst H
L MeOH o gy
0 r,0.5h N
+ 1a K3POy4 (3 equiv) N H 9, 86%
NiBr,*DME DMF, 80°C,6h | Nt |
+ Ph-B(OH), Z N
(2 equiv) DMF / { N-0Bz
-1 N
Detected by HRMS 80°C, 6 h PA \N/\)\/Ph
H

2a, 57%
In a nitrogen-filled glovebox, DMF (2 mL) was added to a 25 mL schlenk tube that contained 1a
(35.2 mg, 0.2 mmol), phenylboronic acid (48.8 mg, 0.4mmol), K3sPO4 (127.3 mg, 0.6 mmol ) and
NiBr, DME (61.7 mg, 0.2 mmol). The mixture was stirred for 6 h at 80 °C. After the reaction, the
solution was blood red. The reaction solution was divided into two equal parts, one reacted with
MeOH (0.040 ml, 1 mmol) for half an hour. After that, the hydroarylation product was isolated
after chromatography on silica gel (86 % yield). The other part was subjected to piperidino
benzoate (30.8 mg, 1.5 eq, 0.15 mmol) and reacted for 6 h.

Control experiment using Ni(0) catalyst

MeOH
>98% recovery of 1a

+ 1a . rt, 0.5 h
) K3POy4 (3 equiv)
Ni(COD), DMF, 80 °C, 12 h

+ N—OBz O
(1.1 equiv) Ph-B(OH) N
2
50°C 121 PA\N/\)\/Ph
H

2a, 23%
In a nitrogen-filled glovebox, DMF (2 mL) was added to a 25 mL Schlenk tube that contained 1a
(35.2 mg, 0.2 mmol), piperidino benzoate (45.2 mg, 0.22mmol), K3zPO4 (127.3 mg, 0.6 mmol )
and Ni(COD) (55 mg, 0.2 mmol). The mixture was stirred for 12 h at 80 °C. After that, the reaction
solution was divided into two equal parts, one reacted with MeOH (0.040 ml, 1 mmol) for half an
hour, the other part was subjected to phenylboronic acid (24.4 mg, 0.2 mmol) and reacted for 12
h.
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9. HRMS(ESI) Analysis

O
o}

KiPOs(3eq) _ [ N
NiBr,*DME + B N + PhB(OH M» o .'.
7 @)\H X ( )2 DMF 80 oc 6h _N I:NI

DMF
Ph

In a nitrogen-filled glovebox, DMF (3 mL) was added to a 25 mL Schlenk tube that contained N-
(but-3-en-1-yl)picolinamide (52.9 mg, 0.3 mmol), phenylboronic acid (73.2 mg, 0.6mmol), KzPO4
(191 mg, 0.9 mmol ) and NiBr, DME (92.6 mg, 0.3 mmol). The mixture was stirred for 6 h at
80 °C. After that, the blood red solution was analyzed by ESI-HRMS.

| ~
\;li
-

Before reaction After reaction
Supplementary Figure 1. Reaction process.

21070987052 #11 RT- 015 AV 1 NL 190E8
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Ph

70 Chemical Formula: C;gH,4N3NiO,
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Supplementary Figure 2. HR-MS spectra of 111-1
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10. X-ray Crystallographic Data

Single crystals for X-ray studies were grown by slow evaporation of a solution of compound 4b
in a mixture of petroleum ether and ethyl acetate at room temperature. X-Ray structural analysis
of single crystal 4b was obtained to confirm the absolute configuration. The X-ray data of 4b is
deposited in the Cambridge Crystallographic Data Centre with a number of CCDC 2054628.
Crystal Data for C27H31N3O (M =413.55 g/mol): triclinic, space group P-1, a = 11.5615(3) A, b =
12.3247(3) A, ¢ =18.0802(4) A, V = 2284.03(10) A3, Z = 4, T = 150.00(10) K, n(MoKa) = 0.573
mm?, Dcalc = 1.203 g/cm?, 34752 reflections measured (5.136° < 20 < 134.1329, 8156 unique
(Rint = 0.0478, Rsigma = 0.0303) which were used in all calculations. The final Ry was 0.0411 (I >
26 (I)) and wR> was 0.1155 (all data).

Supplementary Figure 3. X-ray structure of compound 4b ( CCDC 2054628).

Single crystals for X-ray studies were grown by slow evaporation of a solution of compound 4i in
a mixture of petroleum ether and ethyl acetate at room temperature. X-Ray structural analysis of
single crystal 4i was obtained to confirm the absolute configuration. The X-ray data of 4i is
deposited in the Cambridge Crystallographic Data Centre with a number of CCDC 2054629.
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Crystal Data for C25H33sN3O2 (M =407.54 g/mol): monoclinic, space group P21/c, a = 21.748(3) A,
b = 5.4836(6) A, ¢ = 19.4942(13) A, V = 2291.3(4) A%, Z = 4, T = 293(2) K, w(MoKa) = 0.593
mm?, Dcalc = 1.181 g/cm?, 7506 reflections measured (8.25° < 20 < 134.1229), 4044 unique (Rin
= 0.0533, Rsigma = 0.0617) which were used in all calculations. The final Ry was 0.0787 (1> 2 (1))

and wR2 was 0.2353 (all data).

Supplementary Figure 4. X-ray structure of compound 4i ( CCDC 2054629).

11. Models for a-Substituted Terminal Alkenes

For a-substituted terminal alkenes:

R4

(0] lej\/Ar
N

= N/ \I.I'rNRz

N l OBz
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12. NMR Spectra
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Supplementary Figure 41. *H NMR and *C NMR spectra of 3d.
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Supplementary Figure 59. *H NMR and *C NMR spectra of 4j.
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Supplementary Figure 60. *H NMR and *C NMR spectra of 4k.
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Supplementary Figure 62. *H NMR and *C NMR spectra of 4m.
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Supplementary Figure 63. *H NMR and *C NMR spectra of 4n.
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Supplementary Figure 64. *H NMR and *C NMR spectra of 4o.
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Supplementary Figure 65. *H NMR and *C NMR spectra of 4p.
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Supplementary Figure 66. *H NMR and *C NMR spectra of 4q.
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Supplementary Figure 67. *H NMR and *C NMR spectra of 4r.
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Supplementary Figure 70. *H NMR and *C NMR spectra of 6b.
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