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I. General Information

General remarks: Unless otherwise stated, reactions were performed under a
nitrogen atmosphere using dried solvents. Commercially available reagents were used
without further purification. Thin layer chromatography (TLC) was performed using
Jiangyou TLC silica gel plates HSG F254 and visualized using UV light or
phosphomolybdic acid (PMA). Flash column chromatography was performed over
silica gel (200-300 mesh). *H and 3C NMR spectra were recorded in CDCls, unless
otherwise noted, on a Bruker AVANCE 600 MHz or a Bruker AVANCE 400 MHz
spectrometer. Chemical shifts in *H NMR spectra were reported in parts per million
(ppm) on the & scale from an internal standard of residual chloroform (7.26 ppm).
Data for 'H NMR spectra are reported as follows: chemical shift (§ ppm) (multiplicity,
coupling constant (Hz), integration). Multiplicity and qualifier abbreviations are as
follows: s = singlet, d = doublet, t = triplet, g = quartet, m = multiplet, br = broad.
Data for *C NMR spectra were reported in terms of chemical shift in ppm from the
central peak of CDCIls (77.16 ppm). High-resolution electrospray ionization and
electronic impact mass spectrometry was performed on a Thermo Scientific Q
Exactive mass spectrometer (mass analyzer type: Orbitrap).

Methods and materials: Unless otherwise noted, commercial reagents were
purchased from Energy Chemical Limited, J&K, Adamas-beta®, Aladdin, Macklin
Reagent, Bidepharm and used directly without further purification. DCM, DMA and
MeCN were distilled over CaH> and stored under nitrogen atmosphere.

I1. Synthesis and Characterization of Substrates

Q H

Et3N (3.5 equiv
HZN/\/ . RJ\CI 3N (3.5 equiv) _ R\H/N\/\
HCI DCM (0.5 M) 5
0°C-rt

General Procedure A: To a solution of amine hydrochloride (10.0 mmol, 1.0 equiv)
in CH2Cl> (0.5 M) at 0 °C was added EtsN (35.0 mmol, 3.5 equiv). After stirring for
0.5 h, then acyl chloride (11.0 mmol, 1.1 equiv) was added dropwise to the above
solution at 0 °C. The resulting solution was stirred at room temperature for 4 h. The
mixture was diluted with CH2Cl» and washed with water and brine. The organic phase
was dried with anhydrous Na;SQq, filtered, and purified by flash chromatography.*

H
TS
O 1a
N-Allylbenzamide (1a)
Colorless oil. *H NMR (600 MHz, CDCls) § 7.80 — 7.76 (m, 2H), 7.51 — 7.48 (m,
1H), 7.43 (dd, J = 8.4, 6.9 Hz, 2H), 6.29 (brs, 1H), 5.94 (ddt, J = 17.2, 10.2, 5.7 Hz,
1H), 5.26 (dd, J = 17.1, 1.6 Hz, 1H), 5.18 (dd, J = 10.2, 1.4 Hz, 1H), 4.09 (tt, J = 5.8,
1.6 Hz, 2H).

Ph
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H

N\/\

O 1p

N-Allyl-4-(trifluoromethyl)benzamide (1b)
White solid. *H NMR (400 MHz, CDCl3) 6 7.91 (d, J = 8.1 Hz, 2H), 7.72 (d, J = 8.1
Hz, 2H), 6.31 (brs, 1H), 5.96 (ddt, J = 17.2, 10.2, 5.8 Hz, 1H), 5.30 (dd, J = 17.1, 1.5
Hz, 1H), 5.24 (dd, J = 10.2, 1.4 Hz, 1H), 4.15 — 4.11 (m, 2H).
Bu

N\/\
O 1c
N-Allyl-4-(tert-butyl)benzamide (1c)
White solid. *H NMR (400 MHz, CDCls) 6 7.72 (d, J = 8.5 Hz, 2H), 7.45 (d, J = 8.5
Hz, 2H), 6.18 (brs, 1H), 5.94 (ddt, J = 17.1, 10.2, 5.6 Hz, 1H), 5.26 (dd, J = 17.1, 1.5
Hz, 1H), 5.18 (dd, J = 10.2, 1.4 Hz, 1H), 4.09 (ddd, J = 5.7, 4.1, 1.6 Hz, 2H), 1.33 (s,
9H).

I\I/Ie

_N
Me

N\/\
O 1d
N-Allyl-4-(dimethylamino)benzamide (1d)
White solid. *H NMR (400 MHz, CDCls) 6 7.69 (d, J = 8.9 Hz, 2H), 6.67 (d, J = 8.9
Hz, 2H), 6.10 (brs, 1H), 6.00 — 5.87 (m, 1H), 5.24 (dd, J = 17.1, 1.7 Hz, 1H), 5.15 (dd,
J=10.2,1.6 Hz, 1H), 4.07 (td, J = 5.7, 2.8 Hz, 2H), 3.01 (s, 6H).
Me

N
Me \/\
O 1e

N-Allyl-3,5-dimethylbenzamide (1e)

Colorless oil. tH NMR (400 MHz, CDCls) & 7.38 (s, 1H), 7.12 (s, 1H), 6.25 (brs, 1H),
5.93 (ddt, J = 17.2, 10.2, 5.7 Hz, 1H), 5.25 (dq, J = 17.2, 1.6 Hz, 1H), 5.17 (dq, J =
10.3, 1.4 Hz, 1H), 4.07 (tt, J = 5.7, 1.6 Hz, 2H), 2.34 (s, 6H).

H
N\/\

Me O 1f
N-Allyl-2-methylbenzamide (1f)
White solid. *H NMR (400 MHz, CDCls3) 6 7.37 (d, J = 7.6 Hz, 1H), 7.33 — 7.29 (m,
1H), 7.23 — 7.18 (m, 2H), 5.94 (ddt, J = 16.2, 10.7, 5.6 Hz, 1H), 5.83 (brs, 1H), 5.27
(dd, J =17.2, 1.8 Hz, 1H), 5.19 (dd, J = 10.2, 1.6 Hz, 1H), 4.07 (t, J = 5.7 Hz, 2H),
2.45 (s, 3H).
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N-Allylfuran-2-carboxamide (1g)

Colorless oil. *H NMR (600 MHz, CDCls)  7.43 (dd, J = 1.8, 0.8 Hz, 1H), 7.12 (dd,
J=3.5, 0.8 Hz, 1H), 6.50 (dd, J = 3.5, 1.8 Hz, 1H), 6.43 (brs, 1H), 5.91 (ddt, J = 17.2,
10.3, 5.6 Hz, 1H), 5.26 (dq, J = 17.1, 1.6 Hz, 1H), 5.18 (dg, J = 10.2, 1.4 Hz, 1H),
4.05 (tt, J=5.8, 1.6 Hz, 2H).

O 1h

N-Allylthiophene-2-carboxamide (1h)

White solid. *H NMR (600 MHz, CDClz) 6 7.52 (dd, J = 3.7, 1.2 Hz, 1H), 7.47 (dd, J
=5.0, 1.2 Hz, 1H), 7.07 (dd, J = 5.0, 3.7 Hz, 1H), 6.10 (brs, 1H), 5.92 (ddt, J = 17.2,
10.2, 5.7 Hz, 1H), 5.26 (dd, J = 17.2, 1.6 Hz, 1H), 5.18 (dd, J = 10.2, 1.4 Hz, 1H),
4.06 (tt, J=5.8, 1.6 Hz, 2H).

Bu H\/\

\n/ X

O i
N-Allylpivalamide (1i)
Colorless oil. *H NMR (400 MHz, CDCls) § 5.78 (ddt, J = 17.3, 10.3, 5.6 Hz, 1H),
5.67 (brs, 1H), 5.16 — 5.02 (m, 2H), 3.86 — 3.73 (m, 2H), 1.15 (s, 9H).

H
Cy N\/\
\([)]/ 1j
N-Allylcyclohexanecarboxamide (1j)
White solid. *H NMR (400 MHz, CDCls) & 5.77 (ddt, J = 17.2, 10.3, 5.6 Hz, 1H),
5.46 (brs, 1H), 5.16 — 5.01 (m, 2H), 3.84 — 3.78 (m, 2H), 2.03 (tt, J = 11.7, 3.5 Hz,

1H), 1.85 — 1.70 (m, 4H), 1.61 (ddt, J = 9.2, 5.0, 1.8 Hz, 1H), 1.38 (qd, J = 12.0, 3.0
Hz, 2H), 1.26 — 1.11 (m, 3H).

A K
O 1k

N-Allylcyclopropanecarboxamide (1k)
White solid. *H NMR (400 MHz, CDCls) & 5.85 (ddt, J = 17.2, 10.2, 5.7 Hz, 1H),
5.72 (brs, 1H), 5.20 (dd, J = 17.2, 1.6 Hz, 1H), 5.13 (dd, J = 10.2, 1.5 Hz, 1H), 3.80 -
4.00 (m, 2H), 1.35 (tt, J = 7.9, 4.5 Hz, 1H), 1.01 - 0.91 (m, 2H), 0.74 (dt, J = 7.9, 3.4
Hz, 2H).

I\I/Ie
S
o 1

Ph
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N-Allyl-N-methylbenzamide (11)
Colorless oil. tH NMR (600 MHz, CDCl3) § 7.61 — 7.35 (m, 5H), 5.92 — 5.69 (m,
1H), 5.34 —5.17 (m, 2H), 4.21 - 3.76 (m, 2H), 3.12 — 2.65 (m, 3H)

o) K3POy4 (2.0 equiv)

R "BuyNBr (2.0 equiv) H
Br/\/ * Ph)J\NHz : Ph\n/N\/\

) MeCN (0.2 M) 0O 1 R
2.0 equiv 50 °C, 24 h

General Procedure B: In a two-neck 200 mL flask, 10.0 mmol (2.0 equiv) of
benzamide in MeCN (0.2 M) are introduced initially, potassium hydroxide (10.0
mmol, 2.0 equiv) are introduced with stirring. Tetrabutylammonium bromide (10.0
mmol, 2.0 equiv) are added and the mixture. 1-Bromohex-2-ene (5.0 mmol, 1.0 equiv)
are then added dropwise with stirring. The mixture is stirred for another 24 h at 50 °C.

Then filtered, and purified by flash chromatography.?
H

Ph\n/N\/\

O Z-1m CgHy3
(2)-N-(Non-2-en-1-yl)benzamide (Z-1m)
Colorless oil. *H NMR (400 MHz, CDCl3) § 7.78 — 7.71 (m, 2H), 7.52 — 7.46 (m,
1H), 7.45 — 7.39 (m, 2H), 6.06 (brs, 1H), 5.67 — 5.57 (m, 1H), 5.54 — 5.42 (m, 1H),
4.16 — 4.01 (m, 2H), 2.23 — 2.06 (m, 2H), 1.41 — 1.34 (m, 2H), 1.33 — 1.17 (m, 6H),
0.95-0.08 (m, 3H).
Ph\n/N\/\

O z4an CiHis
(2)-N-(Dec-2-en-1-yl)benzamide (Z-1n)
Colorless oil. *H NMR (400 MHz, CDCl3) § 7.79 — 7.72 (m, 2H), 7.52 — 7.47 (m,
1H), 7.45 — 7.40 (m, 2H), 6.04 (brs, 1H), 5.62 (dddd, J = 10.9, 9.4, 3.3, 1.8 Hz, 1H),
5.54 — 5.45 (m, 1H), 4.10 (ddd, J = 6.8, 5.3, 1.4 Hz, 2H), 2.19 — 2.05 (m, 2H), 1.41 —
1.26 (m, 10H), 0.94 — 0.79 (m, 3H).
Ph H

TN

O 40 CaMr
(2)-N-(Hex-2-en-1-yl)benzamide (Z-10)
White solid. *H NMR (400 MHz, CDClz) 6 7.84 — 7.70 (m, 2H), 7.52 — 7.46 (m, 1H),
7.45 —7.38 (m, 2H), 6.06 (brs, 1H), 5.67 — 5.58 (m, 1H), 5.56 — 5.46 (m, 1H), 4.10 (t,
J=6.2 Hz, 2H), 2.12 (q, J = 7.3 Hz, 2H), 1.42 (q, J = 7.4 Hz, 2H), 0.93 (t, J = 7.4 Hz,
3H).

H
Ph\n/N\/\/C3H7

0 E-10
(E)-N-(Hex-2-en-1-yl)benzamide (E-10)
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Colorless oil. *H NMR (600 MHz, CDCl3) § 7.72 — 7.69 (m, 2H), 7.44 — 7.40 (m,
1H), 7.37 — 7.33 (m, 2H), 6.08 (brs, 1H), 5.66 — 5.60 (m, 1H), 5.51 — 5.45 (m, 1H),
3.98 — 3.94 (m, 2H), 2.00 — 1.91 (m, 2H), 1.33 (h, J = 7.4 Hz, 2H), 0.83 (t, J = 7.4 Hz,
3H).

I11. Optimization of Reaction Parameters

Table S1. Optimization of ligand®

NiBry«dme (10 mol%)

Br Ligand (12 mol%) Bh
BZHN. -~ + pMp—I + Mn (3.5 equiv)  PMP NHBz /\i;l\
Nal (25 equiv) NHBz
Ph PMP
1a 2a 3a DMA (0.1 M) 4aa “pp 5aa
0.10 mmol 2.0 equiv 2.0 equiv rt, 18 h
Entry Ligand RSM of 1a Yield of 4aa rre ee of 4aa
1 No Ligand 27% 32% 5:1 /
2 L1 0% 85% (82%)° >20:1 4%
3 L2 0% 61% >20:1 2%
4 L3 55% 16% >20:1 5%
5 L4 37% 39% >20:1 4%
6 L5 58% 25% >20:1 2%
7 L6 0% 43% 3:1 13%
8 PCys 27% 34% >20:1 /
g¢ L6 0% 28% 1:1.4 0%
o] o) o O
Ph \”>§\/\>--\Ph 0# %\\C)) Ji < j
N N/ yN N—/ gy N N~ g,
PR Pl e T L3
| N
0 o)
0 N0 o)
N QK‘/ Phin. W><\T Ph
| | |
S/N N\? PPh, N\? S/N N\>‘
P L4 “iPr Ls  Pr Ph e PR

2 Reaction was run using 0.1 mmol of 1a, 0.2 mmol of 2a, and 0.2 mmol of 3a under indicated
conditions for 18 h. Yield was determined by GC analysis using n-dodecane as internal standard.
The ee value was determined by HPLC on a chiral stationary phase. ‘rr’ = Regiomeric ratio of
4aa/5aa. P Isolated yield. €50 °C.

Table S2. Evaluation of loading of Mn for 4aa’
6



NiBry«dme (10 mol%)

Br L1 (12 mol%)
BZHN. . + PMP—1 + \\\\ Mn (xequiv) PMP NHBz Ph;i;l\
. ”s 2 P Nsl'w(Az-foiq,L\’/'l\)’) ss N L NHBz
0.10 mmol 2.0 equiv 2.0 equiv rt, 18 h
Entry Mn (x equiv) RSM of 1a Yield of 4aa rr

1 2.5 0% 53% >20:1
2 3.0 0% 71% 20:1
3 3.3 0% 76% 13:1
4 3.5 0% 83% 18:1
5 3.8 0% 81% 16:1
6 4.0 0% 83% 17:1
7 4.5 0% 7% >20:1

2 Reaction was run using 0.1 mmol of 1a, 0.2 mmol of 2a, and 0.2 mmol of 3a under indicated
conditions for 18 h. Yield was determined by GC analysis using n-dodecane as internal standard.
‘rr’ = Regiomeric ratio of 4aa/5aa.

Table S3. Evaluation of loading of Nal for 4aa’

NiBry«dme (10 mol%)

Br L1 (12 mol%) o
BZHN._x\ + PMP—1 + \\\\ Mn (3.5 equiv)  PMP NHBz ;i:l\
Nal (x equiv) NHB
1a 2a 3a PP DMA (0.1 M) taa pp PMP san z
0.10 mmol 2.0 equiv 2.0 equiv rt,18 h
Entry Nal (x equiv) RSM of 1a Yield of 4aa T
1 0 0% 67% 5:1
2 1.0 0% 68% 10:1
3 2.3 0% 72% 10:1
4 2.5 0% 83% 15:1
5 3.0 0% 74% 18:1
6 35 0% 72% 11:1
7 4.0 0% 68% 12:1

2 Reaction was run using 0.1 mmol of 1a, 0.2 mmol of 2a, and 0.2 mmol of 3a under indicated
conditions for 18 h. Yield was determined by GC analysis using n-dodecane as internal standard.
‘rr’ = Regiomeric ratio of 4aa/5aa.
Table S4. Evaluation of Solvent for 4aa’
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NiBrys«dme (10 mol%)

Br L1 (12 mol%) o
BZHN._x + PMP—I + \\\‘ Mn (3.5 equiv) ~ PMP NHBz ;i;l\
Nal (2.5 equiv) NHBz
P PMP
1a 2a 3a Solvent (0.1 M) 4aa “pp, 5aa
0.10 mmol 2.0 equiv 2.0 equiv rt, 18 h
Entry Solvent RSM of 1a Yield of 4aa rr
1 DMA 0% 83% 18:1
2 NMP 0% 61% >20:1
3 IPA 0% 52% >20:1
4 'BUOH 67% 0% /

@ Reaction was run using 0.1 mmol of 1a, 0.2 mmol of 2a, and 0.2 mmol of 3a under indicated
conditions for 18 h. Yield was determined by GC analysis using n-dodecane as internal standard.
‘rr’ = Regiomeric ratio of 4aa/5aa.

Table S5. Evaluation of loading of 2a and 3a for 4aa’

NiBrysdme (10 mol%)

Br L1 (12 mol%)
BZHN . + PMP—I + \\\‘ Mn (3.5 equiv)  PMP NHBz Ph/\i:l\
1a 2a 3a o NS'I\A(E.(SOTK/:\)/) 4aa “pp o 5aa e
0.10 mmol  x equiv y equiv rt, 18 h
Entry 2a:3a = xy RSM of 1a Yield of 4aa rr

1 1.5:15 0% 69% >20:1
2 2.0:2.0 0% 85% >20:1
3 25:25 0% 74% >20:1
4 1.5:2.0 0% 66% >20:1
5 1.5:25 0% 56% >20:1
6 2.0:15 0% 70% 19:1
7 2.0:25 0% 2% >20:1

@ Reaction was run using 0.1 mmol of 1a, 0.2 mmol of 2a, and 0.2 mmol of 3a under indicated
conditions for 18 h. Yield was determined by GC analysis using n-dodecane as internal standard.
‘rr’ = Regiomeric ratio of 4aa/5aa.

Table S6. Evaluation of solvent for 5aa*
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Ni(BF,),*6H,0 (10 mol%)

Br L6 (12 mol%)
BN+ PMP—1 + Mn (3.0 equiv)  PMP NHB2 PhZ:L
pn  Nal (0.5 equiv) PMP NHBz
1a 2a 3a Solvent (0.1 M) 4aa “py, 5aa
0.10 mmol 2.0 equiv 2.0 equiv 50°C, 18 h
Entry Solvent RSM of 1a Yield of 5aa rr
1 DMA 56% 6% >20:1
2 IPA 22% 49% >20:1
3 MeOH 18% 28% >20:1
4 IPA/MeOH (5/1) 0% 64% >20:1
5 IPA/EtOH (5/1) 0% 67% 16:1
6 IPA/"PrOH (5/1) 0% 50% >20:1
7 "BuOH/MeOH (5/1) 5% 50% >20:1

2 Reaction was run using 0.1 mmol of 1a, 0.2 mmol of 2a, and 0.2 mmol of 3a under indicated
conditions for 18 h. Yield was determined by GC analysis using n-dodecane as internal standard.
‘rr’ = Regiomeric ratio of 5aa/4aa.

Table S7. Evaluation of loading of Nal for 5aa’

Nl(BF4)2'6H20 (1 0 mol%)

Br L6 (12 mol%) Bh
BZHN\/\+ PMP—I + \\\\ Mn (3.0 equiv) ‘PI\/IP NHBz ;i;l\
Ph Nal (x equiv) PMP NHBz
1a 2a 3a IPA/MeOH (0.1 M, 5/1) 4aa “pp, 5aa
0.10 mmol 2.0 equiv 2.0 equiv 50°C, 18 h
Entry Nal (x equiv) RSM of 1a Yield of 5aa rr
1 0 0% 26% 9:1
2 0.2 0% 63% >20:1
3 0.4 0% 63% >20:1
4 0.5 0% 66% >20:1
5 0.6 0% 66% >20:1
6 0.7 0% 64% >20:1

aReaction was run using 0.1 mmol of 1a, 0.2 mmol of 2a, and 0.2 mmol of 3a under indicated
conditions for 18 h. Yield was determined by GC analysis using n-dodecane as internal standard.
‘rr’ = Regiomeric ratio of 5aa/4aa.

Table S8. Evaluation of iodine source for 5aa’
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Ni(BF4),*6H,0 (10 mol%)

Br L6 (12 mol%) NHBz Ph
BZHN X+ PMP—1 + \\\‘ Mn (3.0 equiv) PMP z ;i:l\
b MI (0.5 equiv) NHBZ

1a 2a 3a  IPA/MeOH (0.1 M, 5/1) 4aa “py, PMP 5aa
0.10 mmol 2.0 equiv 2.0 equiv 50°C, 18 h
Entry MI RSM of 1a Yield of 5aa rr
1 Lil 56% 6% >20:1
2 Nal 0% 75% 18:1
3 Kl 0% 61% >20:1
4 Rbl 0% 64% >20:1
5 Cdl; 0% 66% >20:1
6 Cal 30% 17% >20:1
7 TEAI 0% 58% 8:1

2 Reaction was run using 0.1 mmol of 1a, 0.2 mmol of 2a, and 0.2 mmol of 3a under indicated
conditions for 18 h. Yield was determined by GC analysis using n-dodecane as internal standard.
‘rr’ = Regiomeric ratio of 5aa/4aa.

Table S9. Evaluation of loading of Mn for 5aa’

Nl(BF4)2'6H20 (1 0 mol%)

Br L6 (12 mol%)
BN+ PMP—1 + W\ Mn (x equiv)  PMP NHB2 Ph/CL
Ph Nal (0.5 equiv) PMP NHBz
1a 2a 3a IPA/MeOH (0.1 M, 5/1) 4aa “pp, 5aa
0.10 mmol 2.0 equiv 2.0 equiv 50°C, 18 h
Entry Mn (x equiv) RSM of 1a Yield of 5aa rr
1 1.5 0% 65% >20:1
2 2.0 0% 69% >20:1
3 25 0% 70% >20:1
4 2.8 0% 71% 19:1
5 3.0 0% 75% 14:1
6 3.3 0% 70% 17:1
7 3.6 0% 72% 19:1

2 Reaction was run using 0.1 mmol of 1a, 0.2 mmol of 2a, and 0.2 mmol of 3a under indicated
conditions for 18 h. Yield was determined by GC analysis using n-dodecane as internal standard.
‘rr’ = Regiomeric ratio of 5aa/4aa.
Table S10. Evaluation of loading of 2a and 3a for 5aa’
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Ni(BF4),*6H,0 (10 mol%)

Br L6 (12 mol%) oh
BZAN _~+ PMP—1 + \\\\ Mn (3.0 equiv) PMP NHBz /\i:l\
Ph Nal (0.5 equiv) PMP NHBz
1a 2a 3a IPA/MeOH (0.1 M, 5/1) 4aa “py, 5aa
0.10 mmol X equiv X equiv 50°C, 18 h

Entry 2a:3a = x.y RSM of 1a Yield of 5aa rr
1 1.5:1.5 0% 76% (72%)° 16:1
2 1.8:1.8 0% 70% 11:1

3 2.0:2.0 0% 70% 8:1

2 Reaction was run using 0.1 mmol of 1a, 0.2 mmol of 2a, and 0.2 mmol of 3a under indicated
conditions for 18 h. Yield was determined by GC analysis using n-dodecane as internal standard.
‘rr” = Regiomeric ratio of 5aa/4aa. ° Isolated yield.

Table S11. Evaluation of catalyst for 5aa’

[Ni] (10 mol%)

Br L1 (12 mol%)
BZHN N+ PMP—1 + W\ Mn (3.0 equiv) PMP NHBz Ph/v\:L
Ph Nal (0.5 equiv) PMP NHBz
1a 2a 3a  IPA/MeOH (0.1 M, 5/1) 4aa “py, 5aa
0.10 mmol 1.5 equiv 1.5 equiv 50°C, 18 h
Entry [Ni] RSM of 1a Yield of 5aa re
1 NiClz dme 0% 72% 12:1
2 NiBr, dme 0% 64% 9:1
3 Nil2 0% 66% >20:1
4 NiBr2 80% 0% /
5 Ni(OAc)2 4H20 5% 54% 7:1
6 NiBr; diglyme 0% 62% 12:1
7 Ni(BF4)2 6H20 0% 75% 19:1

aReaction was run using 0.1 mmol of 1a, 0.2 mmol of 2a, and 0.2 mmol of 3a under indicated
conditions for 18 h. Yield was determined by GC analysis using n-dodecane as internal standard.
‘rr’ = Regiomeric ratio of 5aa/4aa.

Table S12. Evaluation of reductant®
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Br Conditions A Ph

f+ PMP—| + or Conditions B PMP NHBz

BzHN bh

1a 2a 3a 4aa Ph PMP 5aa NHBz

Entry  Reductant Conditions  RSMof 1la Yield of 4aa Yield of 5aa

1 Zn Conditions A 47% 8% 0%
2 Fe Conditions A 95% 0% 0%
3 Zn Conditions B 0% 0% 7%
4 Fe Conditions B 99% 0% 0%

@ Reaction was run in 0.1 mmol scale. Conditions A: 1a (0.10 mmol), 2a (0.20 mmol), 3a (0.20
mmol), NiBr2-dme (10 mol%), L1 (12 mol%), Mn (3.5 equiv), Nal (2.5 equiv), DMA (0.1 M)
under rt for 18 h). Conditions B: 1a (0.10 mmol), 2a (0.15 mmol), 3a (0.15 mmol) Ni(BF4)2-6H20
(10 mol%), L6 (12 mol%), Mn (3.0 equiv), Nal (0.5 equiv), IPA/MeOH (5/1, 0.1 M) under 50 °C
for 18 h). Yield was determined by GC analysis using n-dodecane as internal standard.

Table S13. Evaluation of ligand for non-terminal alkene®
CeH1z

5 NiBryedme (10 mol%) Ph
r Ligand (12 mol%) Tol NHB
f\CeHm + Tol—I + Mn (3.5 equiv) © z CeHis
BzHN bh Nal (2.5 equiv)
1m 2b 3a DMrf‘ g%l} M) 4am “pp Tol 5amNHBZ
0.10 mmol 2.0 equiv 1.5 equiv '
Entry Ligand RSM of 1a Yield of 4am dr rr
1 L1 7% 15% >20:1 >20:1
2 L7 7% 50% © >20:1 >20:1
3 L8 10% 33% >20:1 >20:1
® ®
@) )
Ph \/]><\(\>--Ph MeO N” \ 0 i \5
e 5 S
PRy PR L7 Ph L8 Ph

aReaction was run using 0.1 mmol of 1a, 0.2 mmol of 2b, and 0.2 mmol of 3a under indicated
conditions for 18 h. Yield was determined by GC analysis using n-dodecane as internal standard. ®
‘rr’ = Regiomeric ratio of 4am/5am. ¢ Isolated yield.
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IV. General Procedures for Ni-Catalyzed Regiodivergent

Arylalkylations of Allylic Amines

General procedure for Ni-catalyzed 1,2-arylalkylations of allylic amines

NiBryedme (10 mol%)
L1 (12 mol%) [ O

H . I
R\H/Nv\ + Ar—| + R—Br Mn (3.5 equiv) _ Ar/\l/\NJ\R
o | Nal (2.5 equiv) rH
1 2 3 DMA (0.1 M) 4
rt, 18 h

General Procedure C: In a nitrogen-filled glovebox, NiBrz-dme (6.2 mg, 0.02 mmol,
10 mol%), L1 (11.6 mg, 0.024 mmol, 12 mol%), aryl iodide 2 (0.40 mmol, 2.0 equiv,
if 2 was solid), Mn (38.6 mg, 0.70 mmol, 3.5 equiv), Nal (75.0 mg, 0.50 mmol, 2.5
equiv) and DMA (2.0 mL) were added to a 10.0 mL vial equipped with a stirring bar.
Then, 1 (0.20 mmol, 1.0 equiv), aryl iodide 2 (0.40 mmol, 2.0 equiv, if 2 was oil), and
alkyl bromide 3 (0.40 mmol, 2.0 equiv) were added. The reaction mixture was
transferred out of the glovebox and stirred at room temperature for 18 h. The mixture
was diluted with EtOAc and washed with water and brine. The organic phase was
dried over anhydrous Na,SOg, filtered, concentrated. The residue was purified by
flash chromatography to afford 4.

General procedure for Ni-catalyzed 1,3-arylalkylations of allylic amines

Ni(BF4),*6H,0 (10 mol%)
L6 (12 mol%) I R" O

H I
R\”/Nv\ + Ar—| + R—Br Mn (3.0 equiv) Ar/\)\NJ\R
0 | Nal (0.5 equiv) H
1 2 3 IPA/MeOH (0.1 M, 5/1) 5
50°C, 18 h

General Procedure D: In a nitrogen-filled glovebox, Ni(BF4)2.-6H20 (6.8 mg, 0.02
mmol, 10 mol%), L6 (11.6 mg, 0.024 mmol, 12 mol%), aryl iodide 2 (0.30 mmol, 1.5
equiv, if 2 was solid), Mn (33.0 mg, 0.60 mmol, 3.0 equiv), Nal (15.0 mg, 0.10 mmol,
0.5 equiv), IPA (1.65 mL) and MeOH (0.35 mL) were added to a 10.0 mL vial
equipped with a stirring bar. Then, 1 (0.20 mmol, 1.0 equiv), aryl iodide 2 (0.30 mmol,
1.5 equiv, if 2 was oil), and alkyl bromide 3 (0.30 mmol, 1.5 equiv) were added. The
reaction mixture was transferred out of the glovebox and stirred at 50 °C for 18 h. The
mixture was diluted with EtOAc and washed with water and brine. The organic phase
was dried over anhydrous Na,SOQg, filtered, concentrated. The residue was purified by
flash chromatography to afford 5.
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V. Characterization of Products

NiBryedme (10 mol%) (0]
H L1 (12 mol%) Y
Ph\”/N\/\ + PMP—I + g " pp Mn (3.5 equiv) . PMP H Ph
o) Nal (2.5 equiv)
DMA (0.1 M) 4aa
1 2 3
@ @ 2 t, 18 h Ph

N-(2-(4-Methoxybenzyl)-5-phenylpentyl)benzamide (4aa)

Following General Procedure C, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (93.6 mg, 0.4 mmol) and 1-bromo-3-phenylpropane (60.0 pL, 79.2 mg,
0.4 mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the product
4aa (63.1 mg, 82% yield, >20:1 rr, 4% ee) as a colorless oil.

'H NMR (400 MHz, CDCls) 6 7.49 (dd, J = 8.2, 1.5 Hz, 2H), 7.46 — 7.42 (m, 1H),
7.34 (dd, J = 8.2, 6.9 Hz, 2H), 7.27 — 7.21 (m, 2H), 7.20 — 7.13 (m, 3H), 7.08 (d, J =
8.6 Hz, 2H), 6.81 (d, J = 8.6 Hz, 2H), 5.95 - 5.86 (m, 1H), 3.76 (s, 3H), 3.52 (ddd, J =
13.7, 6.6, 5.4 Hz, 1H), 3.25 (ddd, J = 13.5, 7.1, 5.2 Hz, 1H), 2.70 (dd, J = 13.9, 5.9 Hz,
1H), 2.60 (t, J = 7.5 Hz, 2H), 2.49 (dd, J = 13.9, 8.2 Hz, 1H), 1.94 (dt, J = 13.2, 6.7
Hz, 1H), 1.73 (ddt, J = 10.4, 8.7, 3.2 Hz, 2H), 1.40 (dt, J = 9.5, 6.1 Hz, 2H).

13C NMR (101 MHz, CDCls) & 167.3, 158.2, 142.4, 134.7, 132.6, 131.4, 130.1,
128.55, 128.51, 128.4, 126.8, 125.9, 114.2, 55.4, 43.8, 40.6, 38.9, 36.1, 31.9, 28.6.
HR-MS (ESI) m/z calcd for C26H3oNO2" [M+H™]: 388.2271, found 388.22609.

HPLC (CHIRALCEL OD-H, 80:20 hexane:isopropanol, 1.0 mL/min, 254 nm)
retention time = 15.9 min (minor) and 20.8 min (major).

Ni(BF4)26H,0 (10 mol%)
H Ph L6 (12 mol%) o)
Ph\n/N\/\ + PMP—| + L\» Mn (3.0 equiv) . PMPZ:'\NJJ\Ph
o Br Nal (0.5 equiv) H

1a 2a 3a IPA/MeOH (0.1 M, 5/1) 5aa
50 °C, 18 h

N-(1-(4-Methoxyphenyl)-6-phenylhexan-3-yl)benzamide (5aa)

Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (70.2 mg, 0.3 mmol) and 1-bromo-3-phenylpropane (45.0 pL, 59.4 mg,
0.3 mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 8:1) to give the product
5aa (56.0 mg, 72% yield, 14:1 rr, 10% ee) as a colorless oil.

'H NMR (400 MHz, CDCl3) & 7.64 — 7.53 (m, 2H), 7.46 — 7.39 (m, 1H), 7.37 — 7.28
(m, 2H), 7.23 — 7.15 (m, 2H), 7.13 — 7.04 (m, 3H), 7.04 — 6.97 (m, 2H), 6.73 (d, J =
8.6 Hz, 2H), 5.73 (d, J = 9.3 Hz, 1H), 4.17 (dh, J = 8.6, 4.3 Hz, 1H), 3.68 (s, 3H),
2.64 — 2.46 (m, 4H), 1.88 — 1.76 (m, 1H), 1.72 — 1.66 (m, 2H), 1.61 — 1.55 (m, 2H),
1.52 - 1.42 (m, 1H).

13C NMR (101 MHz, CDCls) & 167.2, 157.9, 142.2, 134.9, 134.0, 131.5, 129.4,
128.64, 128.57, 128.4, 126.9, 125.9, 114.0, 55.4, 49.6, 37.3, 35.8, 35.0, 31.6, 27.9.
HR-MS (ESI) m/z calcd for C2sH3NO2" [M+H™]: 388.2271, found 388.2267.
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HPLC (CHIRALCEL OD-H, 80:20 hexane:isopropanol, 1.0 mL/min, 230 nm)
retention time = 12.1 min (minor) and 14.7 min (major).

F3C NiBrysdme (10 mol%) o
H Br L1 (12 mol%)
N\/\ + PMP—I + \\\\ Mn (3.5 equiv) PMP ”
0] Nal (2.5 equiv) CF

1b 22 3a " DMAQ.1M) 4ab
rt, 18 h Ph

3

N-(2-(4-Methoxybenzyl)-5-phenylpentyl)-4-(trifluoromethyl)benzamide (4ab)
Following General Procedure C, N-allyl-4-(trifluoromethyl)benzamide (45.8 mg, 0.2
mmol), 4-iodoanisole (93.6 mg, 0.4 mmol) and 1-bromo-3-phenylpropane (60.0 pL,
79.2 mg, 0.4 mmol) were used for the reaction. The crude mixture was purified by
flash chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the
product 4ab (71.8 mg, 79% vyield, 17:1 rr) as a colorless oil.
'H NMR (400 MHz, CDCls) 8 7.55 — 7.49 (m, 2H), 7.44 (d, J = 8.2 Hz, 2H), 7.21 -
7.15 (m, 2H), 7.12 — 7.06 (m, 3H), 7.01 (d, J = 8.6 Hz, 2H), 6.73 (d, J = 8.6 Hz, 2H),
5.81 (t, J = 5.9 Hz, 1H), 3.67 (s, 3H), 3.48 (ddd, J = 13.6, 6.7, 5.1 Hz, 1H), 3.15 (ddd,
J =136, 7.4, 5.0 Hz, 1H), 2.67 (dd, J = 13.9, 5.5 Hz, 1H), 2.54 (t, J = 7.5 Hz, 2H),
2.38 (dd, J = 13.9, 8.6 Hz, 1H), 1.88 (ddd, J = 13.5, 7.5, 5.5 Hz, 1H), 1.67 (ddt, J =
12.5,10.3, 7.0 Hz, 2H), 1.36 — 1.26 (m, 2H).
13C NMR (101 MHz, CDCIs) § 165.9, 158.2, 142.3, 137.9, 132.5, 130.0, 128.5, 128.4,
127.3, 125.9, 125.5 (q, J = 3.7 Hz), 123.8 (q, J = 272.5 Hz), 114.2, 55.3, 44.2, 40.5,
39.1, 36.0, 32.1, 28.6.
F NMR (376 MHz, CDClz) § -62.88.
HR-MS (ESI) m/z calcd for C27H20F3NO2* [M+H*]: 456.2145, found 456.2142.
Ni(BF4)2°6H,0 (10 mol%)

FsC
H Br L6 (12 mol%) Ph o
No X+ PMP—I + \\\’ MnBOeulh) | e NJ\©\
H

O Nal (0.5 equiv)
1b 2a 3a "IPA/MeOH (0.1 M, 5/1) 5ab CFs
50 °C, 18 h
N-(1-(4-Methoxyphenyl)-6-phenylhexan-3-yl)-4-(trifluoromethyl)benzamide

(5ab)

Following General Procedure D, N-allyl-4-(trifluoromethyl)benzamide (45.8 mg, 0.2
mmol), 4-iodoanisole (70.2 mg, 0.3 mmol) and 1-bromo-3-phenylpropane (45.0 pL,
59.4 mg, 0.3 mmol) were used for the reaction. The crude mixture was purified by
flash chromatography on silica gel (eluted with hexanes/EtOAc = 8:1) to give the
product 5ab (66.2 mg, 73% vyield, 12:1 rr) as a colorless oil.

'H NMR (400 MHz, CDCls3) & 7.73 (d, J = 8.9 Hz, 2H), 7.65 (d, J = 8.2 Hz, 2H),
7.36 — 7.23 (m, 2H), 7.19 — 7.13 (m, 3H), 7.11 — 7.01 (m, 2H), 6.80 (d, J = 8.6 Hz,
2H), 5.93 (d, J = 8.8 Hz, 1H), 4.26 (dt, J = 8.6, 4.4 Hz, 1H), 3.75 (s, 3H), 2.72 — 2.57
(m, 4H), 1.92 (ddt, J = 13.9, 7.9, 3.9 Hz, 1H), 1.85 — 1.77 (m, 1H), 1.72 — 1.61 (m,
4H).

13C NMR (101 MHz, CDCl3) 6 165.9, 158.0, 142.1, 138.2, 133.8, 129.4, 128.6, 128.5,
127.4, 126.0, 125.7 (q, J = 3.7 Hz), 123.8 (q, J = 272.5 Hz), 114.1, 55.3, 50.0, 36.9,
35.7,34.8, 31.5, 27.9.
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19F NMR (376 MHz, CDCl3) § -62.91.
HR-MS (ESI) m/z calcd for Ca7H20FsNO2" [M+H*]: 456.2145, found 456.2144.

‘Bu NiBr,sdme (10 mol%) o
H Br L1 (12 mol%)
NG PMP—| + \\\\ Mn (3.5 equiv)  PMP N
0 Nal (2.5 equiv) Bu

2a 3a " DMA(0.1M)
r, 18 h Ph

1c

4-(tert-Butyl)-N-(2-(4-methoxybenzyl)-5-phenylpentyl)benzamide (4ac)
Following General Procedure C, N-allyl-4-(tert-butyl)benzamide (43.4 mg, 0.2 mmol),
4-iodoanisole (93.6 mg, 0.4 mmol) and 1-bromo-3-phenylpropane (60.0 uL, 79.2 mg,
0.4 mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 3:1) to give the product
4ac (58.2 mg, 66% vyield, >20:1 rr) as a colorless oil.
'H NMR (400 MHz, CDCl3) 6 7.41 — 7.33 (m, 2H), 7.32 — 7.26 (m, 2H), 7.17 (ddd, J
=7.2,5.6, 1.5 Hz, 2H), 7.12 — 7.04 (m, 3H), 7.00 (d, J = 8.6 Hz, 2H), 6.74 (d, J = 8.6
Hz, 2H), 5.83 (t, J = 5.9 Hz, 1H), 3.68 (s, 3H), 3.44 (ddd, J = 13.6, 6.6, 5.4 Hz, 1H),
3.22 -3.12 (m, 1H), 2.60 (dd, J = 13.9, 6.0 Hz, 1H), 2.51 (t, J = 7.6 Hz, 2H), 2.42 (dd,
J=13.9, 8.0 Hz, 1H), 1.86 (p, J = 6.5 Hz, 1H), 1.71 — 1.59 (m, 2H), 1.37 — 1.27 (m,
2H), 1.24 (s, 9H).
13C NMR (101 MHz, CDCls) § 167.2, 158.1, 154.8, 142.4, 132.6, 131.8, 130.0, 128.5,
128.4,126.7, 125.8, 125.4, 114.1, 55.3, 43.6, 40.5, 38.8, 36.1, 34.9, 31.8, 31.3, 28.6.
HR-MS (ESI) m/z calcd for C3oH3sNO2" [M+H™]: 444.2897, found 444.2894.
Ni(BF4)2°6H,0 (10 mol%)

Bu
H Br L6 (12 mol%) Ph o
N\/\ + PMP—I + \\\’ Mn (30 equiv) - 0P N
H
4

le} Nal (0.5 equiv)
1e 2a 3a MIPA/MeOH (0.1 M, 5/1) 5ac
50 °C, 18 h
4-(tert-Butyl)-N-(1-(4-methoxyphenyl)-6-phenylhexan-3-yl)benzamide (5ac)
Following General Procedure D, N-allyl-4-(tert-butyl)benzamide (43.4 mg, 0.2 mmol),
4-iodoanisole (70.2 mg, 0.3 mmol) and 1-bromo-3-phenylpropane (59.4 mg, 0.3
mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 6:1) to give the product
5ac (80.6 mg, 91% vyield, 11:1 rr) as a colorless oil.
'H NMR (400 MHz, CDCIs) § 7.58 (d, J = 8.4 Hz, 2H), 7.38 (d, J = 8.4 Hz, 2H),
7.24 —7.18 (m, 2H), 7.14 — 7.07 (m, 3H), 7.03 (d, J = 8.6 Hz, 2H), 6.75 (d, J = 8.6 Hz,
2H), 5.75 (d, J = 9.2 Hz, 1H), 4.20 (dq, J = 8.6, 4.3 Hz, 1H), 3.71 (s, 3H), 2.58 (qd, J
= 6.9, 3.9 Hz, 4H), 1.87 — 1.81 (m, 1H), 1.75 — 1.68 (m, 2H), 1.61 — 1.54 (m, 2H),
1.52 —1.45 (m, 1H), 1.29 (s, 9H).
13C NMR (101 MHz, CDCl3) 6 167.1, 157.9, 154.9, 142.3, 134.0, 132.1, 129.4, 128.6,
128.4,126.8, 125.9, 125.6, 114.0, 55.3, 49.5, 37.4, 35.8, 35.1, 35.0, 31.6, 31.3, 27.8.
HR-MS (ESI) m/z calcd for C3oHasNO2" [M+H™]: 444.2897, found 444.2898.

Bu
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NiBrye«dme (10 mol%) (0]

MeyN Br L1 (12 mol%)
H + PMP—| + \\\ Mn (3.5 equiv) PMP H
N Nal (2.5 equiv) NMe,

1d O 2a 3a " DMA(Q.1M) 4ad
rt, 18 h Ph

4-(Dimethylamino)-N-(2-(4-methoxybenzyl)-5-phenylpentyl)benzamide (4ad)
Following General Procedure C, N-allyl-4-(dimethylamino)benzamide (40.8 mg, 0.2
mmol), 4-iodoanisole (93.6 mg, 0.4 mmol) and 1-bromo-3-phenylpropane (60.0 pL,
79.2 mg, 0.4 mmol) were used for the reaction. The crude mixture was purified by
flash chromatography on silica gel (eluted with hexanes/EtOAc = 3:1) to give the
product 4ad (67.4 mg, 78% vyield, >20:1 rr) as a colorless oil.
'H NMR (400 MHz, CDCl3) 6 7.39 — 7.32 (m, 2H), 7.20 — 7.13 (m, 2H), 7.07 (ddd, J
=8.1,6.9,1.7 Hz, 2H), 7.02 — 6.95 (m, 2H), 6.90 (d, J =21.7 Hz, 1H), 6.73 (d, J = 8.7
Hz, 2H), 6.51 (d, J = 9.0 Hz, 2H), 5.75 (t, J = 5.8 Hz, 1H), 3.68 (s, 3H), 3.45 — 3.37
(m, 1H), 3.15 (ddd, J = 13.6, 7.1, 5.2 Hz, 1H), 2.90 (s, 6H), 2.61 — 2.35 (m, 4H), 1.85
(d, J=6.7 Hz, 1H), 1.64 (pd, J = 7.0, 2.2 Hz, 2H), 1.30 (dt, J = 8.9, 5.8 Hz, 2H).
13C NMR (101 MHz, CDCl3) 8§ 167.3, 158.0, 152.4, 142.5, 132.7, 130.0, 128.5,
128.35, 128.30, 125.7, 121.5, 114.0, 111.0, 55.3, 43.5, 40.6, 40.2, 38.7, 36.1, 31.8,
28.6.
HR-MS (ESI) m/z calcd for C2sH3sN202" [M+H"]: 431.2693, found 431.2692.

Ni(BF 4)2°6H,0 (10 mol%)

Me,N Br L6 (12 mol%) Ph:ij\ 0
H _ Mn (3.0 equiv
\©\"/N\/\+ e \\\1 Nal EO.S e:uiv; " PMP ”J\©\

14 © 2a 3a TIPA/MeOH (0.1 M, 5/1) 5ad

50 °C, 18 h

4-(Dimethylamino)-N-(1-(4-methoxyphenyl)-6-phenylhexan-3-yl)benzamide
(5ad)
Following General Procedure D, N-allyl-4-(dimethylamino)benzamide (40.8 mg, 0.2
mmol), 4-iodoanisole (70.2 mg, 0.3 mmol) and 1-bromo-3-phenylpropane (45.0 pL,
59.4 mg, 0.3 mmol) were used for the reaction. The crude mixture was purified by
flash chromatography on silica gel (eluted with hexanes/EtOAc = 6:1) to give the
product 5ad (72.6 mg, 84% vyield, >20:1 rr) as a colorless oil.
'H NMR (400 MHz, CDCls) 8 7.53 (d, J = 8.9 Hz, 2H), 7.19 — 7.12 (m, 2H), 7.12 -
7.01 (m, 3H), 6.99 (d, J = 8.6 Hz, 2H), 6.71 (d, J = 8.6 Hz, 2H), 6.56 (d, J = 8.9 Hz,
2H), 5.67 (d, J =9.2 Hz, 1H), 4.15 (qt, J = 8.8, 4.8 Hz, 1H), 3.67 (s, 3H), 2.91 (s, 6H),
2.61 —2.44 (m, 4H), 1.83 — 1.75 (m, 1H), 1.68 — 1.48 (m, 4H), 1.45 — 1.32 (m, 1H).
13C NMR (101 MHz, CDCl3) § 167.1, 157.8, 152.5, 142.4, 134.2, 129.4, 128.6, 128.4,
125.8,121.7,113.9, 111.2, 55.3, 49.2, 40.2, 37.5, 35.8, 35.1, 31.6, 27.8.
HR-MS (ESI) m/z calcd for C2gH3asN202" [M+H™]: 431.2693, found 431.2637.

NMez
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Me NiBryedme (10 mol%) 0O

Br L1 (12 mol%) Mo
H + PMP—I + \\\\ Mn (3.5 equiv) PMP H
Me N L, Nal (25 equiv)

1e O 2a 3a DMA (0.1 M) 4ae e
rt, 18 h Ph

N-(2-(4-Methoxybenzyl)-5-phenylpentyl)-3,5-dimethylbenzamide (4ae)

Following General Procedure C, N-allyl-3,5-dimethylbenzamide (37.8 mg, 0.2 mmol),
4-iodoanisole (93.6 mg, 0.4 mmol) and 1-bromo-3-phenylpropane (60.0 uL, 79.2 mg,
0.4 mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the product
4ae (60.4 mg, 73% vyield, >20:1 rr) as a colorless oil.

'H NMR (400 MHz, CDCls) § 7.21 — 7.14 (m, 2H), 7.11 — 7.05 (m, 3H), 7.01 (d, J =
8.7 Hz, 5H), 6.74 (d, J = 8.6 Hz, 2H), 5.78 (t, J = 5.9 Hz, 1H), 3.67 (s, 3H), 3.46 (ddd,
J =137, 6.6, 5.1 Hz, 1H), 3.15 (ddd, J = 13.6, 7.3, 5.1 Hz, 1H), 2.62 (dd, J = 13.9,
5.8 Hz, 1H), 2.52 (t, J = 7.6 Hz, 2H), 2.41 (dd, J = 13.8, 8.2 Hz, 1H), 2.22 (s, 6H),
1.86 (p, J=6.8 Hz, 1H), 1.71 — 1.59 (m, 2H), 1.32 (dt, J = 9.9, 6.4 Hz, 2H).

13C NMR (101 MHz, CDCIs) 6 167.6, 158.1, 142.4, 138.2, 134.6, 132.9, 132.6, 130.0,
128.5, 128.4, 125.8, 124.6, 114.1, 55.2, 43.9, 40.5, 39.0, 36.1, 32.1, 28.6, 21.2.
HR-MS (ESI) m/z calcd for C2sH3sNO>* [M+H™]: 416.2584, found 416.2580.

Me

NI(BF4)2’6H2O (10 mOI%)
H Br L6 (12 mol%) Ph o
N _ Mn (3.0 equiv) M
Me X+ PMP—I + \\\ PMP H e

e} Nal (0.5 equiv)
1e 2a 3a " MIPA/MeOH (0.1 M, 5/1) 5ae
50 °C, 18 h Me

N-(1-(4-Methoxyphenyl)-6-phenylhexan-3-yl)-3,5-dimethylbenzamide (5ae)
Following General Procedure D, N-allyl-3,5-dimethylbenzamide (37.8 mg, 0.2 mmol),
4-iodoanisole (70.2 mg, 0.3 mmol) and 1-bromo-3-phenylpropane (45.0 uL, 59.4 mg,
0.3 mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 8:1) to give the product
5ae (67.3 mg, 81% yield, >20:1 rr) as a colorless oil.
'H NMR (400 MHz, CDCls) & 7.25 — 7.15 (m, 5H), 7.13 — 7.07 (m, 3H), 7.05 — 6.98
(m, 3H), 6.73 (d, J = 8.6 Hz, 2H), 5.65 (d, J = 9.2 Hz, 1H), 4.18 (tq, J = 8.7, 4.5 Hz,
1H), 3.68 (s, 3H), 2.62 — 2.49 (m, 4H), 2.27 (s, 6H), 1.80 (d, J = 6.6 Hz, 1H), 1.71 —
1.61 (m, 3H), 1.46 (ddd, J = 12.9, 7.5, 5.6 Hz, 1H).
13C NMR (101 MHz, CDCls3) § 167.5, 157.9, 142.3, 138.4, 134.9, 134.0, 133.0, 129.4,
128.6, 128.4, 125.9, 124.7, 114.0, 55.3, 49.5, 37.3, 35.8, 35.1, 31.6, 27.8, 21.4.
HR-MS (ESI) m/z calcd for C2sHasNO2" [M+H™]: 416.2584, found 416.2581.

NiBryedme (10 mol%) (0] Me
Me Br L1 (12 mol%)
@EH/H\/{ PMP—I + \\\\ Hn 85 eay o ”J\(j
N Nal (2.5 equiv)
1§ O 2a 35 7N DMA (0.1 M) daf
rt, 18 h Ph

N-(2-(4-Methoxybenzyl)-5-phenylpentyl)-2-methylbenzamide (4af)
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Following General Procedure C, N-allyl-2-methylbenzamide (35.0 mg, 0.2 mmol),
4-iodoanisole (93.6 mg, 0.4 mmol) and 1-bromo-3-phenylpropane (60.0 uL, 79.2 mg,
0.4 mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the product
4af (52.1 mg, 65% vyield, 9:1 rr) as a colorless oil.
'H NMR (400 MHz, CDCl3) 6 7.22 — 7.14 (m, 3H), 7.11 — 7.05 (m, 5H), 7.04 — 7.02
(m, 1H), 6.98 (d, J = 8.6 Hz, 2H), 6.72 (d, J = 8.6 Hz, 2H), 5.50 (t, J = 5.9 Hz, 1H),
3.68 (s, 3H), 3.36 (dt, J = 13.5, 6.2 Hz, 1H), 3.19 (ddd, J = 13.6, 6.5, 5.5 Hz, 1H),
2.57 — 2.38 (m, 4H), 2.31 (s, 3H), 1.87 — 1.75 (m, 1H), 1.71 — 1.58 (m, 2H), 1.36 —
1.24 (m, 2H).
13C NMR (101 MHz, CDCIs) § 170.1, 158.1, 142.3, 136.7, 136.1, 132.3, 131.0, 130.0,
129.8, 128.5, 128.4, 126.6, 125.8, 125.7, 114.0, 55.3, 43.0, 40.5, 38.3, 36.1, 31.4, 28.5,
19.9.
HR-MS (ESI) m/z calcd for C27H3:NO>" [M+H™]: 402.2428, found 402.2425.

Ni(BF 4)2+6H,0 (10 mol%)

e Br L6 (12 mol? Ph
H mol%) O Me
N+ PMP—I + \\\’ Mn (3.0 equiv) - | l

e} Nal (0.5 equiv) H
1 2a 3a "IPA/MeOH (0.1 M, 5/1) 5af
50 °C, 18 h

N-(1-(4-Methoxyphenyl)-6-phenylhexan-3-yl)-2-methylbenzamide (5af)
Following General Procedure D, N-allyl-2-methylbenzamide (35.0 mg, 0.2 mmol),
4-iodoanisole (70.2 mg, 0.3 mmol) and 1-bromo-3-phenylpropane (45.0 uL, 59.4 mg,
0.3 mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 8:1) to give the product
5af (57.6 mg, 72% yield, 4:1 rr) as a colorless oil.
'H NMR (400 MHz, CDCls) § 7.24 — 7.16 (m, 5H), 7.13 — 7.07 (m, 4H), 7.02 (d, J =
8.6 Hz, 2H), 6.74 (d, J = 8.6 Hz, 2H), 5.41 (d, J = 9.4 Hz, 1H), 4.14 (tt, J = 8.8, 4.2
Hz, 1H), 3.69 (s, 3H), 2.56 (ddt, J = 16.2, 9.0, 4.6 Hz, 4H), 2.37 (s, 3H), 1.77 (tdd, J =
11.7, 6.0, 3.4 Hz, 1H), 1.62 — 1.53 (m, 4H), 1.48 — 1.38 (m, 1H).
13C NMR (101 MHz, CDCls) § 169.9, 158.0, 142.2, 137.1, 136.0, 133.9, 131.1, 129.8,
129.4, 128.55, 128.45, 126.5, 125.9, 125.8, 114.0, 55.4, 49.2, 37.6, 35.7, 35.0, 31.7,
27.9, 19.9.
HR-MS (ESI) m/z calcd for C27H32NO>* [M+H*]: 402.2428, found 402.2415.

NiBryedme (10 mol%) e
Br L1 (12 mol%) o
/ | H + PMP—I + \\\ Mn (3.5 equiv) PMP H \ >
© N Ph Nal (2.5 equiv)
19 O 2a 3a DMA (0.1 M) aag
rt, 18 h Ph

N-(2-(4-Methoxybenzyl)-5-phenylpentyl)furan-2-carboxamide (4ag)

Following General Procedure C, N-allylfuran-2-carboxamide (30.2 mg, 0.2 mmol),
4-iodoanisole (93.6 mg, 0.4 mmol) and 1-bromo-3-phenylpropane (60.0 pL, 79.2 mg,
0.4 mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the product
4ag (40.9 mg, 54% yield, 7:1 rr) as a colorless oil.
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IH NMR (400 MHz, CDCl3) § 7.38 (dd, J = 1.7, 0.9 Hz, 1H), 7.27 — 7.22 (m, 2H),
7.16 (ddd, J = 8.1, 6.9, 1.6 Hz, 3H), 7.09 — 7.00 (m, 3H), 6.86 — 6.77 (m, 2H), 6.47
(dd, J = 3.5, 1.8 Hz, 1H), 6.14 (s, 1H), 3.78 (s, 3H), 3.48 — 3.37 (m, 1H), 3.27 (ddd, J
=13.7, 6.6, 5.7 Hz, 1H), 2.69 — 2.57 (m, 3H), 2.51 (dd, J = 13.9, 7.8 Hz, 1H), 1.92 (p,
J=6.3Hz, 1H), 1.75 — 1.66 (m, 2H), 1.39 (dt, J = 9.3, 6.5 Hz, 2H).
13C NMR (101 MHz, CDCl3) § 158.5, 158.1, 148.2, 143.7, 142.4, 132.3, 130.0, 128.5,
128.4, 125.8, 114.04, 114.98, 112.2, 55.4, 42.4, 40.5, 38.3, 36.1, 31.5, 28.6.
HR-MS (ESI) m/z calcd for C2sH2sNOs* [M+H"]: 378.2064, found 378.2061.

Ni(BF 4)*6H,0 (10 mol%)

/0 4 Br L6 (12 mol%) Ph o
= N+ PMP—I + \\\ Mn (3.0 equiv) - op o

o) Nal (0.5 equiv) Nl
1g 2a 3a TIPA/MeOH (0.1 M, 5/1) 5ag
50 °C, 18 h

N-(1-(4-Methoxyphenyl)-6-phenylhexan-3-yl)furan-2-carboxamide (5ag)
Following General Procedure D, N-allylfuran-2-carboxamide (30.2 mg, 0.2 mmol),
4-iodoanisole (70.2 mg, 0.3 mmol) and 1-bromo-3-phenylpropane (45.0 pL, 59.4 mg,
0.3 mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 8:1) to give the product
5ag (46.4 mg, 61% yield, 5:1 rr) as a colorless oil.

'H NMR (400 MHz, CDClzs) & 7.34 (ddd, J = 5.1, 1.8, 0.9 Hz, 1H), 7.23 — 7.13 (m,
2H), 7.12 — 7.06 (m, 3H), 7.03 — 6.96 (m, 3H), 6.72 (d, J = 8.6 Hz, 2H), 6.42 (dd, J =
3.5,1.7 Hz, 1H), 5.98 (d, J = 9.3 Hz, 1H), 4.11 (tt, J = 8.8, 4.3 Hz, 1H), 3.69 (s, 3H),
2.63 — 2.44 (m, 4H), 1.84 — 1.76 (m, 1H), 1.64 — 1.51 (m, 3H), 1.48 — 1.40 (m, 1H),
1.21 (t, J=7.8 Hz, 1H).

13C NMR (101 MHz, CDCl3) § 157.9, 148.2, 143.7, 142.2, 133.9, 129.4, 128.6, 128.4,
125.9,114.2,113.9, 112.3,55.3, 48.8, 37.5, 35.7, 35.1, 31.5, 27.8.

HR-MS (ESI) m/z calcd for C24H27NOsNa*® [M+Na*]: 400.1883, found 400.1882.

NiBrye«dme (10 mol%) (0]
Br L1 (12 mol%) s
/S \ H\/i N \\\ Mn (3.5 equiv) PMP H \ p
Nal (2.5 equiv)
1h O 2a 3a " DMA(0.1M) 4ah
rt, 18 h Ph

N-(2-(4-Methoxybenzyl)-5-phenylpentyl)thiophene-2-carboxamide (4ah)
Following General Procedure C, N-allylthiophene-2-carboxamide (33.4 mg, 0.2
mmol), 4-iodoanisole (93.6 mg, 0.4 mmol) and 1-bromo-3-phenylpropane (60.0 pL,
79.2 mg, 0.4 mmol) were used for the reaction. The crude mixture was purified by
flash chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the
product 4ah (51.8 mg, 66% yield, 6:1 rr) as a colorless oil.

'H NMR (400 MHz, CDCls3) 8 7.34 (dd, J = 5.0, 1.2 Hz, 1H), 7.21 — 7.14 (m, 2H),
7.12—-7.06 (m, 4H), 7.01 (d, J = 8.6 Hz, 2H), 6.93 (dd, J = 5.0, 3.7 Hz, 1H), 6.75 (d, J
= 8.6 Hz, 2H), 5.64 (t, J = 5.8 Hz, 1H), 3.70 (s, 3H), 3.42 (ddd, J = 13.6, 6.6, 5.3 Hz,
1H), 3.20 — 3.11 (m, 1H), 2.62 (dd, J = 13.9, 5.9 Hz, 1H), 2.53 (t, J = 7.6 Hz, 2H),
2.41 (dd, J =13.9, 8.2 Hz, 1H), 1.86 (p, J = 6.5 Hz, 1H), 1.66 (td, J = 7.6, 4.0 Hz, 2H),
1.32 (dt, J=9.0, 6.0 Hz, 2H).
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13C NMR (101 MHz, CDCl3) § 161.8, 158.2, 142.4, 139.3, 132.5, 130.0, 129.8, 128.6,
128.4, 127.7, 127.5,125.9, 114.2, 55.4, 43.7, 40.6, 38.8, 36.1, 31.9, 28.6.
HR-MS (ESI) m/z calcd for C2sHasNO,S* [M+H*]: 394.1835, found 394.1834.

Ni(BF 4),*6H,0 (10 mol%)

/7S 4 Br L6 (12 mol%) Ph o
= N+ PMP—I + \\\ Mn (3.0 equiv) - op s

o) Nal (0.5 equiv) Nl
1h 2a 3a "IPA/MeOH (0.1 M, 5/1) 5ah
50°C, 18 h

N-(1-(4-Methoxyphenyl)-6-phenylhexan-3-yl)thiophene-2-carboxamide (5ah)
Following General Procedure D, N-allylthiophene-2-carboxamide (33.4 mg, 0.2
mmol), 4-iodoanisole (70.2 mg, 0.3 mmol) and 1-bromo-3-phenylpropane (45.0 pL,
59.4 mg, 0.3 mmol) were used for the reaction. The crude mixture was purified by
flash chromatography on silica gel (eluted with hexanes/EtOAc = 8:1) to give the
product 5ah (57.2 mg, 73% vyield, >20:1 rr) as a colorless oil.

'H NMR (600 MHz, CDClz) 6 7.38 (dd, J = 5.0, 1.1 Hz, 1H), 7.30 (dd, J = 3.7, 1.2
Hz, 1H), 7.21 — 7.16 (m, 2H), 7.12 — 7.05 (m, 3H), 7.02 — 6.93 (m, 3H), 6.72 (d, J =
8.6 Hz, 2H), 5.56 (d, J = 9.1 Hz, 1H), 4.12 (tt, J = 8.7, 4.0 Hz, 1H), 3.69 (s, 3H), 2.62
—2.45 (m, 4H), 1.87 — 1.77 (m, 1H), 1.72 — 1.53 (m, 4H), 1.51 — 1.40 (m, 1H).

13C NMR (151 MHz, CDCI3) § 161.6, 158.0, 142.2, 139.4, 133.9, 129.8, 129.4, 128.6,
128.5, 127.8, 127.7, 125.9, 114.0, 55.4, 49.7, 37.3, 35.7, 35.0, 31.6, 27.8.

HR-MS (ESI) m/z calcd for C24H2sNO2S*™ [M+H"]: 394.1835, found 394.1834.

NiBryedme (10 mol%) e}
Br L1 (12 mol%)
*(H\/\ . PMP—I 4 \\\ Mn (35 equiv)  PMP N
Nal (2.5 equiv)
° 3a ™" DMA(0.1M) sai
tt, 18 h Ph

1i 2a

N-(2-(4-Methoxybenzyl)-5-phenylpentyl)pivalamide (4ai)

Following General Procedure C, N-allylpivalamide (28.2 mg, 0.2 mmol),
4-iodoanisole (93.6 mg, 0.4 mmol) and 1-bromo-3-phenylpropane (60.0 uL, 79.2 mg,
0.4 mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the product
4ai (60.1 mg, 82% yield, 10:1 rr) as a colorless oil.

'H NMR (400 MHz, CDCls) § 7.31 — 7.23 (m, 2H), 7.21 — 7.14 (m, 3H), 7.07 (d, J =
8.6 Hz, 2H), 6.84 (d, J = 8.6 Hz, 2H), 5.41 (t, J = 5.9 Hz, 1H), 3.79 (s, 3H), 3.32 (ddd,
J=13.6, 6.4, 5.4 Hz, 1H), 3.07 (ddd, J = 13.6, 6.9, 5.2 Hz, 1H), 2.68 — 2.58 (m, 3H),
2.43 (dd, J = 13.8, 8.0 Hz, 1H), 1.83 (p, J = 6.6 Hz, 1H), 1.78 — 1.66 (m, 2H), 1.40 —
1.29 (m, 2H), 1.07 (s, 9H).

13C NMR (151 MHz, CDCls) 8 178.3, 158.2, 142.4, 132.6, 130.0, 128.5, 128.4, 125.8,
114.1,55.4, 43.2, 40.5, 38.7, 38.7, 36.1, 31.8, 28.6, 27.6.

HR-MS (ESI) m/z calcd for C24H3sNO2" [M+H™]: 368.2584, found 368.2581.
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Ni(BF,),*6H,0 (10 mol%)

! Br L6 (12 mol%) Ph:ij\ o
>H(N\/\ + PMP—I + \\\’ MnB0eqiv) e N)H<
o b Nal (0.5 equiv) H_
1i 2a 3a IPA/MeOH (0.1 M, 5/1) 5ai

50 °C, 18 h
N-(1-(4-Methoxyphenyl)-6-phenylhexan-3-yl)pivalamide (5ai)
Following General Procedure D, N-allylpivalamide (28.2 mg, 0.2 mmol),
4-iodoanisole (70.2 mg, 0.3 mmol) and 1-bromo-3-phenylpropane (45.0 uL, 59.4 mg,
0.3 mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 8:1) to give the product
5ai (62.6 mg, 85% vyield, 14:1 rr) as a colorless oil.
'H NMR (400 MHz, CDCls) § 7.36 — 7.25 (m, 3H), 7.17 (dd, J = 7.6, 6.0 Hz, 2H),
7.08 (dd, J = 8.5, 3.9 Hz, 2H), 6.83 (d, J = 8.6 Hz, 2H), 5.35 — 5.29 (m, 1H), 4.04 (qt,
J = 8.8, 4.8 Hz, 1H), 3.78 (s, 3H), 2.67 — 2.49 (m, 4H), 1.82 — 1.74 (m, 1H), 1.69 —
1.60 (m, 3H), 1.59 — 1.50 (m, 1H), 1.47 — 1.36 (m, 1H), 1.19 (s, 9H).
13C NMR (101 MHz, CDCls) 6 178.0, 157.9, 142.3, 134.0, 129.3, 128.5, 128.4, 125.8,
114.0, 55.3, 48.6, 38.8, 37.5, 35.7, 34.8, 31.5, 27.75, 27.72.
HR-MS (ESI) m/z calcd for C2sH3sNO>* [M+H*]: 368.2584, found 368.2583.

NiBryedme (10 mol%) e}
H Br L1 (12 mol%)
N\/\ + PMP—I + \\\ Mn (3.5 equiv) PMP ”
Nal (2.5 equiv)
O, .
1 2a 3a "7 DMA(0.1M) 43
rt, 18 h Ph

N-(2-(4-Methoxybenzyl)-5-phenylpentyl)cyclohexanecarboxamide (4aj)
Following General Procedure C, N-allylcyclohexanecarboxamide (33.4 mg, 0.2
mmol), 4-iodoanisole (93.6 mg, 0.4 mmol) and 1-bromo-3-phenylpropane (60.0 pL,
79.2 mg, 0.4 mmol) were used for the reaction. The crude mixture was purified by
flash chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the
product 4aj (69.0 mg, 88% yield, >20:1 rr) as a colorless oil.
'H NMR (400 MHz, CDCls) § 7.29 — 7.22 (m, 2H), 7.19 — 7.12 (m, 3H), 7.04 (d, J =
8.6 Hz, 2H), 6.82 (d, J = 8.7 Hz, 2H), 5.23 (t, J = 5.9 Hz, 1H), 3.78 (s, 3H), 3.27 (dt, J
= 135, 6.1 Hz, 1H), 3.06 (ddd, J = 13.6, 6.8, 5.4 Hz, 1H), 2.63 — 2.52 (m, 3H), 2.43
(dd, J =13.9, 7.8 Hz, 1H), 1.89 (it, J = 8.2, 3.3 Hz, 1H), 1.80 — 1.60 (m, 7H), 1.33 -
1.18 (m, 8H).
13C NMR (101 MHz, CDCIs) 6 176.0, 158.1, 142.4, 132.5, 130.0, 128.6, 128.4, 125.8,
114.0,55.4, 45.7, 42.7, 40.4, 38.5, 36.1, 31.4, 29.8, 28.5, 25.9, 25.8.
HR-MS (ESI) m/z calcd for C2sH3sNO2* [M+H™]: 394.2741, found 394.2738.

Ni(BF 4)2+6H,0 (10 mol%)

H Br L6 (12 mol%) Ph o
N\/\+ PMP—I + \\\’ Mn (3.0 equiv) - e

o) Nal (0.5 equiv) N
1j 2a 3a TIPA/MeOH (0.1 M, 5/1) 5aj
50°C, 18 h

N-(1-(4-Methoxyphenyl)-6-phenylhexan-3-yl)cyclohexanecarboxamide (5aj)
Following General Procedure D, N-allylcyclohexanecarboxamide (33.4 mg, 0.2
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mmol), 4-iodoanisole (70.2 mg, 0.3 mmol) and 1-bromo-3-phenylpropane (45.0 pL,
59.4 mg, 0.3 mmol) were used for the reaction. The crude mixture was purified by
flash chromatography on silica gel (eluted with hexanes/EtOAc = 8:1) to give the
product 5aj (54.4 mg, 69% yield, 12:1 rr) as a colorless oil.

'H NMR (400 MHz, CDCls) § 7.35 — 7.24 (m, 2H), 7.21 — 7.12 (m, 3H), 7.08 (d, J =
8.6 Hz, 2H), 6.82 (d, J = 8.6 Hz, 2H), 5.19 (d, J = 9.3 Hz, 1H), 4.04 (qt, J = 9.0, 4.8
Hz, 1H), 3.78 (s, 3H), 2.69 — 2.49 (m, 4H), 2.08 — 2.00 (m, 1H), 1.83 — 1.74 (m, 5H),
1.65 (ddd, J = 14.5, 8.6, 6.6 Hz, 3H), 1.58 — 1.50 (m, 1H), 1.46 — 1.38 (m, 3H), 1.31 -
1.18 (m, 4H).

13C NMR (151 MHz, CDCls) § 175.8, 157.9, 142.3, 134.1, 129.3, 128.5, 128.4, 125.8,
113.9, 55.3, 48.4, 45.9, 37.5, 35.7, 34.9, 31.5, 30.0, 29.9, 27.7, 25.9.

HR-MS (ESI) m/z calcd for C2sH3sNO2" [M+H™]: 394.2741, found 394.2738.

NiBry*dme (10 mol%) le)
Br L1 (12 mol%)
A{(H\/\ v PMP—| + \\\’ Mn (3.5 equiv)  PMP N
Ph Nal (2.5 equiv)
° 1k 2a 3a DMA (0.1 M) 4ak
rt, 18 h Ph

N-(2-(4-Methoxybenzyl)-5-phenylpentyl)cyclopropanecarboxamide (4ak)
Following General Procedure C, N-allylcyclopropanecarboxamide (25.0 mg, 0.2
mmol), 4-iodoanisole (93.6 mg, 0.4 mmol) and 1-bromo-3-phenylpropane (60.0 pL,
79.2 mg, 0.4 mmol) were used for the reaction. The crude mixture was purified by
flash chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the
product 4ak (43.5 mg, 62% vyield, 9:1 rr) as a colorless oil.
'H NMR (400 MHz, CDCl3) 6 7.23 — 7.14 (m, 2H), 7.12 — 7.03 (m, 3H), 6.96 (d, J =
8.5 Hz, 2H), 6.73 (d, J = 8.6 Hz, 2H), 5.48 (t, J = 6.0 Hz, 1H), 3.69 (s, 3H), 3.18 (dt, J
=12.8, 6.1 Hz, 1H), 3.03 (dd, J = 13.4, 6.3 Hz, 1H), 2.48 (q, J = 6.7, 5.9 Hz, 3H),
2.39 (dd, J = 13.9, 7.4 Hz, 1H), 1.73 (p, J = 6.5 Hz, 1H), 1.60 (tq, J = 12.2, 5.4, 3.9
Hz, 2H), 1.30 — 1.17 (m, 2H), 1.10 (tt, J = 8.0, 4.5 Hz, 1H), 0.82 (dt, J = 6.6, 3.4 Hz,
2H), 0.58 (dg, J =7.1, 3.9 Hz, 2H).
13C NMR (101 MHz, CDCls) & 158.0, 142.4, 132.5, 130.0, 128.5, 128.3, 125.8, 113.9,
55.3, 43.0, 40.3, 38.1, 36.0, 31.2, 28.4, 14.7, 7.0.
HR-MS (ESI) m/z calcd for C23sH3oNO2S™ [M+H*]: 352.2271, found 352.2268.
Ni(BF4)2°6H,0 (10 mol%)

’ Br L6 (12 mol%) Ph o
A o e W\ Mn@oea) Zl”w
o) Nal (0.5 equiv) H
1k 2a 3a "IPA/MeOH (0.1 M, 5/1) 5ak
50°C, 18 h

N-(1-(4-Methoxyphenyl)-6-phenylhexan-3-yl)cyclopropanecarboxamide (5ak)
Following General Procedure D, N-allylcyclopropanecarboxamide (12.5 mg, 0.1
mmol), 4-iodoanisole (35.1 mg, 0.15 mmol) and 1-bromo-3-phenylpropane (22.5 pL,
28.7 mg, 0.15 mmol) were used for the reaction. The crude mixture was purified by
flash chromatography on silica gel (eluted with hexanes/EtOAc = 8:1) to give the
product 5ak (27.5 mg, 78% yield, >20:1 rr) as a colorless oil.

'H NMR (600 MHz, CDCls) § 7.23 — 7.18 (m, 2H), 7.11 — 7.07 (m, 3H), 7.00 (d, J =
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8.5 Hz, 2H), 6.74 (d, J = 8.6 Hz, 2H), 5.24 (d, J = 9.2 Hz, 1H), 3.96 (tt, J = 8.7, 3.9
Hz, 1H), 3.70 (s, 3H), 2.51 (dddd, J = 20.8, 17.2, 13.4, 7.1 Hz, 4H), 1.73 — 1.66 (m,
1H), 1.60 — 1.54 (m, 3H), 1.51 — 1.42 (m, 1H), 1.38 — 1.32 (m, 1H), 1.23 — 1.11 (m,
1H), 0.89 (tt, J = 4.5, 2.7 Hz, 2H), 0.68 — 0.57 (M, 2H).

13C NMR (151 MHz, CDCl3) § 173.2, 157.9, 142.4, 134.1, 129.4, 128.6, 128.4, 125.9,
113.9, 55.4, 49.1, 37.6, 35.8, 35.1, 31.6, 27.8, 15.0, 7.14, 7.12.

HR-MS (ESI) m/z calcd for C23H20NO2SNa*™ [M+Na*]: 374.2091, found 374.2088.

NiBryedme (10 mol%) (0]

Br L1 (12 mol%)
N Nal (2.5 equiv) ©
11 © 2a 32 °" DMA(0.1M) 4al
rt, 18 h Ph

N-(-(2-(4-Methoxybenzyl)-5-phenylpentyl)-N-methylbenzamide (4al)

Following General Procedure C, N-allyl-N-methylbenzamide (35.0 mg, 0.2 mmol),

4-iodoanisole (93.6 mg, 0.4 mmol) and 1-bromo-3-phenylpropane (60.0 pL, 79.2 mg,

0.4 mmol) were used for the reaction. The crude mixture was purified by flash

chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the product

4al (54.5 mg, 68% yield, >20:1 rr) as a colorless oil.

'H NMR (400 MHz, CDCI3) & 7.40 — 7.32 (m, 4H), 7.28 — 7.23 (m, 3H), 7.21 - 7.04

(m, 4H), 6.92 — 6.75 (m, 3H), 3.79 (s, 3H), 3.64 — 3.35 (m, 1H), 3.28 — 3.09 (m, 1H),

3.04 — 2.71 (m, 3H), 2.65 — 2.44 (m, 3H), 2.35 — 2.10 (m, 1H), 1.93 — 1.61 (m, 2H),

1.41 (s, 2H), 1.26 — 1.07 (m, 1H).

13C NMR (101 MHz, CDCls) 6 158.0, 136.9, 130.0, 129.9, 129.8, 129.4, 128.6, 128.4,

127.1,127.0, 125.8, 113.9, 55.4, 55.2, 51.3, 38.0, 37.8, 36.2, 31.1, 28.4.

HR-MS (ESI) m/z calcd for C27H3:NO>* [M+H™]: 402.2428, found 402.2422.
Ni(BF)2°6H,0 (10 mol%)  pp,

Me Br L6 (12 mol%) Z:L 0
N+ PMP—I + \\\\ Mn (3.0 equiv) PMP NJ\©

o Nal (0.5 equiv) Me
1l 2a 3a "IPA/MeOH (0.1 M, 5/1) 5al
50°C, 18 h
N-(1-(4-Methoxyphenyl)-6-phenylhexan-3-yl)-N-methylbenzamide (5al)
Following General Procedure D, N-allyl-N-methylbenzamide (35.0 mg, 0.2 mmol),
4-iodoanisole (70.2 mg, 0.3 mmol) and 1-bromo-3-phenylpropane (45.0 puL, 59.4 mg,
0.3 mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 8:1) to give the product
5al (34.5 mg, 43% vyield, >20:1 rr) as a colorless oil.
'H NMR (400 MHz, CDCl3)  7.42 — 7.33 (m, 4H), 7.30 — 7.23 (m, 3H), 7.21 - 7.16
(m, 2H), 7.14 — 7.07 (m, 2H), 6.97 (d, J = 8.5 Hz, 1H), 6.80 (dd, J = 18.0, 8.6 Hz, 2H),
3.78 (s, 3H), 3.70 — 3.49 (m, 1H), 2.90 (s, 1H), 2.67 (s, 2H), 2.62 — 2.50 (m, 2H), 2.41
(td, J=9.2, 6.7 Hz, 1H), 1.87 — 1.68 (m, 2H), 1.64 (s, 1H), 1.57 — 1.44 (m, 3H), 1.32
—1.21 (m, 1H).
13C NMR (151 MHz, CDCl3) 6 167.3, 158.2, 134.8, 132.8, 131.7, 131.4, 130.9, 130.1,
128.5, 126.8, 124.8, 123.8, 114.2, 55.4, 44.0, 40.8, 39.1, 32.7, 29.2, 26.9, 18.1, 12.9.
HR-MS (ESI) m/z calcd for C27H3sN202" [M+NH4*]: 419.2693, found 419.2747.
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NiBryedme (10 mol%) CeH13

Br L7 (12 mol%)
BzHN\/\ + Tol—I + \\\ Mn (3.5 equiv) Tol NHBz

CeH1s Nal (2.5 equiv)
ZAm 2b 3a’"  DMA(0.1M) 4am
rt, 18 h Ph

N-2-(3-Phenylpropyl)-3-(p-tolyl)nonyl)benzamide (4am)
Following General Procedure C, NiBr>.-dme (3.1 mg, 0.01 mmol, 10 mol%), L7 (4.3
mg, 0.012 mmol, 12 mol%), (Z)-N-(non-2-en-1-yl)benzamide (24.5 mg, 0.1 mmol),
4-iodotoluene (43.6 mg, 0.2 mmol) and 1-bromo-3-phenylpropane (22.5 pL, 39.6 mg,
0.2 mmol), Mn (19.3 mg, 0.35 mmol), Nal (37.5 mg, 0.50 mmol) and DMA (1.0 mL)
were used for the reaction. The crude mixture was purified by flash chromatography
on silica gel (eluted with hexanes/EtOAc = 6:1) to give the product 4am (22.8 mg,
50% yield, >20:1 dr, >20:1 rr) as a colorless oil.
'H NMR (400 MHz, CDCl3) 6 7.39 — 7.31 (m, 3H), 7.30 — 7.23 (m, 2H), 7.17 (d, J =
6.4 Hz, 2H), 7.12 — 7.08 (m, 3H), 7.04 (d, J = 7.9 Hz, 2H), 6.98 (d, J = 8.0 Hz, 2H),
5.36 (t, J = 5.9 Hz, 1H), 3.26 (t, J = 5.8 Hz, 2H), 2.56 (td, J = 7.4, 2.1 Hz, 2H), 2.41
(ddd, J = 11.4, 7.7, 4.2 Hz, 1H), 2.25 (s, 3H), 1.78 — 1.60 (m, 5H), 1.49 — 1.43 (m,
1H), 1.40 - 1.31 (m, 1H), 1.17 — 1.06 (m, 6H), 1.02 — 0.94 (m, 2H), 0.77 (t, J = 7.0 Hz,
3H).
13C NMR (101 MHz, CDCIs) § 167.0, 142.5, 140.7, 136.1, 134.7, 131.2, 129.5, 128.6,
128.44,128.42, 126.8, 125.8, 48.1, 44.2, 41.8, 36.2, 33.2, 31.8, 30.0, 29.5, 28.3, 27.8,
22.8,21.1,14.2.
HR-MS (ESI) m/z calcd for C32H4:NONa* [M+Na*]: 478.3080, found 478.3080.

Ni(BF 4)2*6H20 (10 mol%)

Br L6 (12 mol%) CoH Ph
BzHN i 61113
z \/\ + Tol—I + Mn (3.0 equiv) )\)\/\/
Tol NHBz

CeH1s Nal (0.5 equiv)
Z-1m 2b 3a " IPAIMeOH (5/1, 0.1 M) 5am
50°C, 18 h

N-(1-Phenyl-6-(p-tolyl)dodecan-4-yl)benzamide (5am)
Following General Procedure D, Ni(BF4)2.6H20 (3.4 mg, 0.01 mmol, 10 mol%), L6
(5.8 mg, 0.012 mmol, 12 mol%), (Z)-N-(non-2-en-1-yl)benzamide (24.5 mg, 0.1
mmol), 4-iodotoluene (43.6 mg, 0.2 mmol) and 1-bromo-3-phenylpropane (22.5 pL,
29.7 mg, 0.15 mmol), Mn (16.5 mg, 0.3 mmol), Nal (7.5 mg, 0.05 mmol), MeOH
(0.17 mL) and IPA (0.83 mL) were used for the reaction. The crude mixture was
purified by flash chromatography on silica gel (eluted with hexanes/EtOAc = 12:1) to
give the product 5am (25.6 mg, 56% yield, >20:1 dr, >20:1 rr) as a colorless oil.
'H NMR (600 MHz, CDCls) 6 7.44 (dd, J = 11.5, 7.2 Hz, 2H), 7.34 (d, J = 15.4 Hz,
2H), 7.28 — 7.22 (m, 3H), 7.15 (dd, J = 14.1, 7.1 Hz, 3H), 7.06 — 6.96 (m, 4H), 5.49 (d,
J = 8.7 Hz, 1H), 4.14 (ddt, J = 15.9, 11.3, 5.6 Hz, 1H), 2.64 — 2.48 (m, 3H), 2.23 (s,
3H), 1.86 (dt, J = 14.1, 5.3 Hz, 1H), 1.78 (dt, J = 14.2, 8.8 Hz, 1H), 1.64 (tdd, J = 10.2,
6.0, 3.5 Hz, 4H), 1.48 (tt, J = 8.3, 3.6 Hz, 2H), 1.29 — 1.24 (m, 2H), 1.21 (q, J = 6.6
Hz, 2H), 1.15 (d, J = 8.5 Hz, 2H), 1.10 — 1.02 (m, 2H), 0.82 (t, J = 7.1 Hz, 3H).
13C NMR (151 MHz, CDCl3) § 166.9, 142.9, 142.4, 135.6, 134.9, 131.2, 129.4, 128.6,
128.44,128.42,127.4, 126.8, 125.9, 49.3, 43.4, 42.2, 37.7, 35.9, 35.4, 31.9, 29.4, 27.6,
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27.4,22.8,21.1,14.2.
HR-MS (ESI) m/z calcd for C32H41NO2Na® [M+Na*]: 478.3080, found 478.3079.

NiBryedme (10 mol%) C/Hys
Br L8 (12 mol%)
BzHN\/\ + Tol—I + \\\ Mn (3.5 equiv) Tol NHBz
C7H4s b Nal (2.5 equiv)
Zn 2b 3a DMr,;-\ g%ﬂhM) 4an
) Ph

N-2-(3-Phenylpropyl)-3-(p-tolyl)decyl)benzamide (4an)
Following General Procedure C, NiBr>.-dme (3.1 mg, 0.01 mmol, 10 mol%), L8 (4.6
mg, 0.012 mmol, 12 mol%), (Z)-N-(dec-2-en-1-yl)benzamide (25.9 mg, 0.1 mmol),
4-iodotoluene (43.6 mg, 0.2 mmol) and 1-bromo-3-phenylpropane (30.0 pL, 39.6 mg,
0.2 mmol), Mn (19.3 mg, 0.35 mmol), Nal (37.5 mg, 0.25 mmol) and DMA (1.0 mL)
were used for the reaction. The crude mixture was purified by flash chromatography
on silica gel (eluted with hexanes/EtOAc = 6:1) to give the product 4an (23.9 mg,
51% yield, >20:1dr, >20:1 rr) as a colorless oil.
'H NMR (400 MHz, CDCl3) 6 7.45 — 7.39 (m, 3H), 7.37 — 7.31 (m, 2H), 7.28 — 7.22
(m, 2H), 7.19 — 7.15 (m, 3H), 7.10 (d, J = 7.8 Hz, 2H), 7.05 (d, J = 8.1 Hz, 2H), 5.44
(d, J =6.7 Hz, 1H), 3.33 (t, J = 5.8 Hz, 2H), 2.68 — 2.59 (m, 2H), 2.48 (ddd, J = 11.4,
7.5, 4.2 Hz, 1H), 2.32 (s, 3H), 1.84 — 1.78 (m, 2H), 1.77 — 1.68 (m, 3H), 1.63 (dd, J =
10.7, 7.0 Hz, 1H), 1.57 — 1.49 (m, 1H), 1.47 — 1.40 (m, 1H), 1.30 — 1.14 (m, 7H), 1.11
—1.03 (m, 2H), 0.86 — 0.79 (m, 3H).
13C NMR (151 MHz, CDClIs) § 167.0, 142.5, 140.7, 136.1, 134.8, 131.2, 129.5, 128.6,
128.44,128.43, 126.8, 125.8, 48.1, 44.2, 41.8, 36.2, 33.2, 32.0, 30.0, 29.0, 28.3, 27.5,
22.7,21.1,14.2.
HR-MS (ESI) m/z calcd for C33sHasNO>* [M+H*]: 470.3417, found 470.3412.

Ni(BF 4)2*6H20 (10 mol%)

Br L6 (12 mol%) CoH Ph
BzHN i 7M45
z \/\ + Tol—I + Mn (3.0 equiv) )\)\/\/
Tol NHBz

C/Hqs Nal (0.5 equiv)
Z-1n 2b 3a ' IPA/MeOH (5/1,0.1 M) 5an

50°C, 18 h
N-1-Phenyl-6-(p-tolyl)tridecan-4-yl)benzamide (5an)
Following General Procedure D, Ni(BF4)2.6H20 (3.4 mg, 0.01 mmol, 10 mol%), L6
(5.8 mg, 0.012 mmol, 12 mol%), (Z)-N-(dec-2-en-1-yl)benzamide (25.9 mg, 0.1
mmol), 4-iodotoluene (43.6 mg, 0.2 mmol) and 1-bromo-3-phenylpropane (22.5 pL,
29.7 mg, 0.15 mmol), Mn (16.5 mg, 0.3 mmol), Nal (7.5 mg, 0.05 mmol), MeOH
(0.17 mL) and IPA (0.83 mL) were used for the reaction. The crude mixture was
purified by flash chromatography on silica gel (eluted with hexanes/EtOAc = 12:1) to
give the product 5an (25.5 mg, 54% yield, >20:1 dr, >20:1 rr) as a colorless oil.
'H NMR (400 MHz, CDCl3) § 7.52 — 7.43 (m, 2H), 7.38 — 7.29 (m, 2H), 7.25 (d, J =
8.0 Hz, 3H), 7.20 — 7.11 (m, 3H), 7.04 — 6.96 (m, 4H), 5.49 (d, J = 8.7 Hz, 1H), 4.16
(dg,J=9.8,5.4,4.7 Hz, 1H), 2.58 (dq, J = 14.0, 8.1, 7.4 Hz, 3H), 2.23 (s, 3H), 1.90 —
1.76 (m, 2H), 1.69 — 1.60 (m, 5H), 1.49 (td, J = 8.7, 4.9 Hz, 2H), 1.31 — 1.04 (m, 9H),
0.85-0.73 (m, 3H).
13C NMR (101 MHz, CDCls) § 166.9, 142.9, 142.4, 135.6, 134.9, 131.2, 129.4, 128.6,
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128.43, 128.42, 127.4, 126.8, 125.9, 49.3, 43.4, 42.2, 37.6, 35.9, 35.4, 32.0, 27.6, 27.1,
22.7,21.1, 14.2.
HR-MS (ESI) m/z calcd for CssHasNONa* [M+Na*]: 492.3237, found 492.3243.

NiBryedme (10 mol%) C3H,
Br L7 (12 mol%)
BzHN\/\ + Tol—I + \\\ Mn (3.5 equiv) Tol NHBz
CsHy bh Nal (2.5 equiv)
Z10 2b 3a DMA (0.1 M) 4ao
rt, 18 h Ph

N-2-(3-Phenylpropyl)-3-(p-tolyl)hexyl)benzamide (4ao)
Following General Procedure C, NiBr>.-dme (3.1 mg, 0.01 mmol, 10 mol%), L7 (4.3
mg, 0.012 mmol, 12 mol%), (Z)-N-(hex-2-en-1-yl)benzamide (20.3 mg, 0.1 mmol),
4-iodotoluene (43.6 mg, 0.2 mmol) and 1-bromo-3-phenylpropane (30.0 pL, 39.6 mg,
0.2 mmol), Mn (19.3 mg, 0.35 mmol), Nal (37.5 mg, 0.25 mmol) and DMA (1.0 mL)
were used for the reaction. The crude mixture was purified by flash chromatography
on silica gel (eluted with hexanes/EtOAc = 6:1) to give the product 4ao (21.3 mg,
52% yield, >20:1 dr, 4:1 rr) as a colorless oil.
'H NMR (400 MHz, CDCl3) 6 7.46 — 7.39 (m, 3H), 7.38 — 7.32 (m, 2H), 7.25 (d, J =
7.0 Hz, 2H), 7.21 - 7.15 (m, 3H), 7.11 (d, J = 7.9 Hz, 2H), 7.08 — 7.01 (m, 2H), 5.44
(d, J=6.2 Hz, 1H), 3.41 — 3.26 (m, 2H), 2.64 (td, J = 7.5, 2.2 Hz, 2H), 2.51 (ddd, J =
10.6, 7.7, 4.4 Hz, 1H), 2.32 (s, 3H), 1.84 — 1.67 (m, 5H), 1.55 (td, J = 5.3, 3.4 Hz, 1H),
1.48 - 1.41 (m, 1H), 1.16 — 1.01 (m, 2H), 0.83 (t, J = 7.4 Hz, 3H).
13C NMR (101 MHz, CDCIs) § 167.0, 142.5, 140.7, 136.2, 134.8, 131.2, 129.5, 128.6,
128.44,128.43, 126.8, 125.8, 47.8, 44.1, 41.8, 36.2, 35.4, 30.0, 28.3, 21.1, 20.9, 14.2.
HR-MS (ESI) m/z calcd for C29H3sNO2Na*™ [M+Na*]: 436.2611, found 436.2611.

Ni(BF 4)2*6H20 (10 mol%)

Br L6 (12 mol%) CaH Ph
BzHN i st
z \/\ + Tol—I + Mn (3.0 equiv) )\)\/\/
Tol NHBz

CszH7 Nal (0.5 equiv)
FATS 2b 3a ' IPA/MMeOH (5/1,0.1 M) 5a0
50°C, 18 h
N-1-Phenyl-6-(p-tolyl)nonan-4-yl)benzamide (5a0)
Following General Procedure D, Ni(BF4)2.6H20 (3.4 mg, 0.01 mmol, 10 mol%), L6
(5.8 mg, 0.012 mmol, 12 mol%), (Z)-N-(hex-2-en-1-yl)benzamide (20.3 mg, 0.1
mmol), 4-iodotoluene (43.6 mg, 0.2 mmol) and 1-bromo-3-phenylpropane (22.5 pL,
29.7 mg, 0.15 mmol), Mn (16.5 mg, 0.3 mmol), Nal (0.75 mg, 0.05 mmol), MeOH
(0.17 mL) and IPA (0.83 mL) were used for the reaction. The crude mixture was
purified by flash chromatography on silica gel (eluted with hexanes/EtOAc = 12:1) to
give the product 5a0 (23.5 mg, 57% yield, >20:1 dr, >20:1 rr) as a colorless oil.
'H NMR (400 MHz, CDCl3) § 7.49 — 7.41 (m, 3H), 7.34 (dd, J = 8.2, 6.8 Hz, 2H),
7.29 — 7.23 (m, 1H), 7.20 — 7.11 (m, 4H), 7.04 — 6.96 (m, 4H), 5.53 (d, J = 8.7 Hz,
1H), 4.22 — 4.11 (m, 1H), 2.65 — 2.53 (m, 3H), 2.24 (s, 3H), 1.89 — 1.78 (m, 2H), 1.64
(dtd, J =18.7,10.1, 4.1 Hz, 4H), 1.54 — 1.42 (m, 2H), 1.16 — 1.04 (m, 2H), 0.81 (t, J =
7.3 Hz, 3H).
13C NMR (101 MHz, CDCls) § 166.9, 142.8, 142.4, 135.6, 134.9, 131.2, 129.4, 128.6,
128.42, 128.40, 127.4, 126.8, 125.9, 49.3, 43.1, 42.2, 39.8, 35.9, 35.4, 27.6, 21.1, 20.5,
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14.1.
HR-MS (ESI) m/z calcd for C29H3sNO2Na* [M+Na*]: 436.2611, found 436.2610.

0 0 NiBrysdme (10 mol%) 0
g Br L1 (12 mol%) PMP N
znpr,\j H v PMP—| + Mn (3.5 equiv) H o
N II/O
X Nal (2.5 equiv) S
Ph DMA (0.1 M) 4ap N"Pr,

o
1p 2a 3a it, 18 h Ph

4-(N,N-Dipropylsulfamoyl)-N-(2-(4-methoxybenzyl)-5-phenylpentyl)benzamide
(4ap)

Following General Procedure C, NiBr>.-dme (3.1 mg, 0.01 mmol, 10 mol%), L1 (5.8
mg, 0.012 mmol, 12 mol%), N-allyl-4-(N,N-dipropylsulfamoyl)benzamide (32.4 mg,
0.1 mmol), 4-iodoanisole (46.8 mg, 0.2 mmol) and 1-bromo-3-phenylpropane (30.0
uL, 39.6 mg, 0.2 mmol), , Mn (19.3 mg, 0.35 mmol), Nal (37.5 mg, 0.25 mmol) and
DMA (1.0 mL) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 3:1) to give the product
4ap (43.2 mg, 79% yield, >20:1 rr) as a colorless oil.

'H NMR (400 MHz, CDClz) 6 7.80 (s, 1H), 7.74 (d, J = 8.4 Hz, 2H), 7.55 (d, J = 8.5
Hz, 2H), 7.25 (dd, J = 8.1, 1.5 Hz, 1H), 7.20 — 7.13 (m, 3H), 7.09 (d, J = 8.7 Hz, 2H),
6.82 (d, J = 8.6 Hz, 2H), 5.99 (t, J = 5.8 Hz, 1H), 3.77 (s, 3H), 3.55 (ddd, J = 13.6, 6.6,
5.2 Hz, 1H), 3.25 (ddd, J = 13.6, 7.4, 5.0 Hz, 1H), 3.11 — 3.03 (m, 4H), 2.74 (dd, J =
13.9, 5.7 Hz, 1H), 2.62 (t, J = 7.5 Hz, 2H), 2.49 (dd, J = 13.9, 8.4 Hz, 1H), 2.04 -
1.93 (m, 1H), 1.75 (dt, J = 15.0, 7.5 Hz, 2H), 1.61 — 1.48 (m, 4H), 1.41 (dd, J = 15.9,
6.3 Hz, 2H), 0.86 (t, J = 7.4 Hz, 6H).

13C NMR (101 MHz, CDCIs) 6 166.0, 158.2, 142.7, 142.3, 138.2, 132.5, 130.0, 128.5,
128.4, 127.6, 127.1, 125.9, 114.2, 55.4, 50.1, 44.1, 40.4, 39.0, 36.0, 32.0, 28.5, 22.0,
11.3.

HR-MS (ESI) m/z calcd for C32H42N204SNa* [M+Na*]: 573.2757, found 573.2756.
Ni(BF 4)2°6H,0 (10 mol%)

\\S/,O Br L6 (12 mol%) thj\ o
ZnPrNI H + PMP—I + \\\ Mn (3.0 equiv) P N
N Nal (0.5 equiv) H 5
TS 2a 3a " TIPA/MeOH (0.1 M, 5/1) 5ap &

50°C, 18 h N"Pr,

4-(N,N-Dipropylsulfamoyl)-N-(1-(4-methoxyphenyl)-6-phenylhexan-3-yl)benzam
ide (5ap)

Following General Procedure D, Ni(BF4)2.6H20 (3.4 mg, 0.01 mmol, 10 mol%), L6
(5.8 mg, 0.012 mmol, 12 mol%), N-allyl-4-(N,N-dipropylsulfamoyl)benzamide (32.4
mg, 0.1 mmol), 4-iodoanisole (35.1 mg, 0.15 mmol) and 1-bromo-3-phenylpropane
(22.5 pL, 29.7 mg, 0.15 mmol), Mn (16.5 mg, 0.3 mmol), Nal (7.5 mg, 0.05 mmol),
MeOH (0.17 mL) and IPA (0.83 mL) were used for the reaction. The crude mixture
was purified by flash chromatography on silica gel (eluted with hexanes/EtOAc = 6:1)
to give the product 5ap (40.2 mg, 73% yield, >20:1 rr) as a colorless oil.

'H NMR (400 MHz, CDCls) 8 7.86 — 7.78 (m, 2H), 7.72 (d, J = 8.5 Hz, 2H), 7.31 -
7.22 (m, 2H), 7.21 - 7.12 (m, 3H), 7.11 — 7.04 (m, 2H), 6.85 — 6.72 (m, 2H), 5.79 (d,
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J=9.0 Hz, 1H), 4.24 (dt, J = 8.8, 4.4 Hz, 1H), 3.76 (s, 3H), 3.18 — 2.98 (m, 4H), 2.70
—2.52 (m, 4H), 1.96 — 1.76 (m, 2H), 1.70 (g, J = 6.3, 5.8 Hz, 2H), 1.62 — 1.51 (m, 6H),
0.87 (t, J = 7.4 Hz, 6H).

13C NMR (151 MHz, CDCls) & 166.0, 158.0, 142.6, 142.2, 138.6, 133.8, 129.4,
128.53, 128.46, 127.7, 127.2, 126.0, 114.1, 55.4, 50.1, 50.0, 37.0, 35.7, 34.8, 31.6,
279,221, 11.3.

HR-MS (ESI) m/z calcd for C32H42N204SNa* [M+Na*]: 573.2757, found 573.2758.

NiBryedme (10 mol%)

\/\ 0] Br L1 (12 mol%)
N O . eup_ \\\ Mn (3.5 equiv)
19 0o Q

Nal (2.5 equiv) \

I

DMA (0.1 M)
it, 18 h

MeO N
H
Ph 4

N-(2-(4-Methoxybenzyl)-5-phenylpentyl)-2-(11-oxo0-6,11-dihydrodibenzo[b,e]oxep
in-1-yl)acetamide (4aq)

Following General Procedure C, NiBr>.dme (3.1 mg, 0.01 mmol, 10 mol%), L1 (5.8
mg, 0.012 mmol, 12 mol%),
N-allyl-2-(11-0x0-6,11-dihydrodibenzo[b,e]oxepin-1-yl)acetamide (30.7 mg, 0.1
mmol), 4-iodoanisole (46.8 mg, 0.2 mmol) and 1-bromo-3-phenylpropane (30.0 pL,
39.6 mg, 0.2 mmol) were used for the reaction. The crude mixture was purified by
flash chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the
product 4aq (40.5 mg, 76% vyield, 10:1 rr) as a colorless oil.

'H NMR (400 MHz, CDClz) & 8.06 (d, J = 2.4 Hz, 1H), 7.88 (dd, J = 7.8, 1.4 Hz,
1H), 7.56 (dd, J = 7.4, 1.4 Hz, 1H), 7.50 — 7.44 (m, 1H), 7.35 (ddd, J = 10.8, 8.0, 1.8
Hz, 2H), 7.25 (ddd, J = 7.6, 6.2, 1.4 Hz, 2H), 7.20 — 7.09 (m, 3H), 7.02 (d, J = 8.4 Hz,
1H), 6.94 (d, J = 8.6 Hz, 2H), 6.77 (d, J = 8.6 Hz, 2H), 5.24 (t, J = 5.9 Hz, 1H), 5.18
(s, 2H), 3.76 (s, 3H), 3.45 (s, 2H), 3.20 (dt, J = 13.6, 6.1 Hz, 1H), 3.09 (dt, J = 13.5,
6.0 Hz, 1H), 2.51 (dt, J = 12.0, 6.9 Hz, 3H), 2.34 (dd, J = 13.9, 7.6 Hz, 1H), 1.76 (q, J
= 6.6 Hz, 1H), 1.65 — 1.55 (m, 2H), 1.30 — 1.20 (m, 2H).

13C NMR (101 MHz, CDCIs) 6 190.9, 170.6, 160.7, 158.0, 142.4, 140.5, 136.5, 135.6,
133.0, 132.4, 132.2, 130.0, 129.6, 129.5, 129.0, 128.6, 128.4, 128.0, 125.9, 125.4,
121.6, 114.0, 73.8, 55.4, 42.9, 40.3, 38.1, 36.1, 31.4, 28.5.

HR-MS (ESI) m/z calcd for C3sH3sNO4* [M+H*]: 534.2639, found 534.2630.

2a 3a
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0 NI(BF4)2‘6H20 (10 mol%)

o Br L6 (12 mol%)
+ OMP—| + \\\ Mn (3.0 equiv)
VN

Nal (0.5 equiv)
H O Ph
1q 2a 3a IPA/MeOH (0.1 M, 5/1)
50°C, 18 h
Ph
O
MOQ
N
H (e}
MeO Saq

N-(1-(4-Methoxyphenyl)-6-phenylhexan-3-yl)-2-(11-o0x0-6,11-dihydrodibenzo[b,e]
oxepin-1-yl)acetamide (5aq)

Following General Procedure D, Ni(BF4)2.6H20 (3.4 mg, 0.01 mmol, 10 mol%), L6
(5.8 mg, 0.012 mmol, 12 mol%),
N-allyl-2-(11-0x0-6,11-dihydrodibenzo[b,e]oxepin-1-yl)acetamide (30.7 mg, 0.1
mmol), 4-iodoanisole (35.1 mg, 0.15 mmol) and 1-bromo-3-phenylpropane (22.5 pL,
29.7 mg, 0.15 mmol), Mn (16.5 mg, 0.3 mmol), Nal (7.5 mg, 0.05 mmol), MeOH
(0.17 mL) and IPA (0.83 mL) were used for the reaction. The crude mixture was
purified by flash chromatography on silica gel (eluted with hexanes/EtOAc = 8:1) to
give the product 5aq (39.1 mg, 73% yield, >20:1 rr) as a colorless oil.

'H NMR (400 MHz, CDClz) & 8.03 (d, J = 2.5 Hz, 1H), 7.79 (dd, J = 7.7, 1.4 Hz,
1H), 7.53 — 7.46 (m, 1H), 7.42 — 7.33 (m, 2H), 7.29 (dd, J = 7.5, 1.2 Hz, 1H), 7.19 -
7.12 (m, 2H), 7.07 (d, J = 7.4 Hz, 1H), 7.03 - 6.98 (m, 2H), 6.97 — 6.89 (m, 3H), 6.73
—6.67 (m, 2H), 5.16 — 4.99 (m, 3H), 3.92 (tt, J = 8.7, 4.2 Hz, 1H), 3.68 (s, 3H), 3.45
(s, 2H), 2.562 — 2.36 (m, 4H), 1.64 (ddt, J = 16.3, 8.4, 4.1 Hz, 1H), 1.52 — 1.39 (m, 3H),
1.30 - 1.15 (m, 2H).

13C NMR (101 MHz, CDCI3) § 190.9, 170.4, 160.7, 157.9, 142.2, 140.5, 136.4, 135.6,
133.9, 133.0, 132.3, 129.6, 129.4, 129.3, 129.2, 128.5, 128.4, 128.0, 125.9, 125.4,
121.7,113.9, 73.8,55.4, 49.2, 43.1, 37.4, 35.7, 34.8, 31.5, 27.7.

HR-MS (ESI) m/z calcd for C3sH3sNO4* [M+H*]: 534.2639, found 534.2629.

NiBryedme (10 mol%)

Br L1 (12 mol%)
BzHN\/\ + Ph—| + \\\ Mn (3.5 equiv) Ph NHBz
Nal (2.5 equiv)
4b

Ph
1a 2c 3a DMA (0.1 M)

rt, 18 h Ph a

N-(2-Benzyl-5-phenylpentyl)benzamide (4ba)

Following General Procedure C, N-allylbenzamide (32.2 mg, 0.2 mmol), iodobenzene
(44.0 pL, 81.6 mg, 0.4 mmol) and 1-bromo-3-phenylpropane (60.0 puL, 79.2 mg, 0.4
mmol), were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 6:1) to give the product
4ba (35.3 mg, 49% vyield, 12:1 rr) as a colorless oil.

'H NMR (600 MHz, CDCls) & 7.54 — 7.50 (m, 2H), 7.48 (d, J = 7.4 Hz, 1H), 7.31 -
7.27 (m, 2H), 7.34 — 7.28 (m, 3H), 7.28 — 7.26 (m, 1H), 7.20 (dd, J = 9.2, 7.1 Hz, 6H),
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5.91 (t, J = 6.0 Hz, 1H), 3.58 (ddd, J = 13.6, 6.6, 5.4 Hz, 1H), 3.31 (ddd, J = 13.6, 7.0,
5.3 Hz, 1H), 2.79 (dd, J = 13.8, 6.0 Hz, 1H), 2.64 (t, J = 7.6 Hz, 2H), 2.61 — 2.55 (m,
1H), 2.12 — 2.00 (m, 1H), 1.82 — 1.68 (m, 2H), 1.52 — 1.42 (m, 2H).

13C NMR (151 MHz, CDCls) § 167.4, 142.4, 140.7, 134.7, 131.4, 129.2, 128.8,
128.58, 128.56, 128.5, 126.9, 126.3, 125.9, 43.8, 40.5, 39.8, 36.1, 32.0, 28.6.

HR-MS (ESI) m/z calcd for CosH2sNO* [M+H"]: 358.2165, found 358.2164.

Ni(BF4),*6H,0 (10 mol%) Ph
L6 (12 mol%)

BZHN _~ » @\ \\\’ Mn (3.0 equiv) -
z
Nal (0.5 equiv)
" PA/MeOH (0.1 M, 5/1) 5ba
50°C, 18 h

N-(1,6-Diphenylhexan-3-yl)benzamide (5ba)

Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol), iodobenzene
(33.0 pL, 61.2 mg, 0.3 mmol) and 1-bromo-3-phenylpropane (45.0 uL, 59.4 mg, 0.3
mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 12:1) to give the product
5ba (61.1 mg, 86% vyield, 12:1 rr) as a colorless oil.

'H NMR (600 MHz, CDCls3) 8 7.67 (dd, J = 8.3, 1.3 Hz, 2H), 7.51 — 7.45 (m, 1H),
7.41 (dd, J = 8.2, 6.9 Hz, 2H), 7.28 — 7.23 (m, 4H), 7.19 — 7.13 (m, 6H), 5.77 (d, J =
9.1 Hz, 1H), 4.27 (tt, J = 8.6, 4.1 Hz, 1H), 2.74 — 2.68 (m, 2H), 2.67 — 2.58 (m, 2H),
1.93 (dddd, J = 13.8, 9.1, 7.1, 4.7 Hz, 1H), 1.80 (dtd, J = 13.9, 8.8, 6.5 Hz, 1H), 1.74
—1.64 (m, 2H), 1.59 — 1.53 (m, 2H).

13C NMR (151 MHz, CDCls) § 167.2, 142.2, 142.0, 135.0, 131.5, 128.7, 128.64,
128.59, 128.49, 128.47, 126.9, 126.1, 125.9, 49.7, 37.2, 35.8, 35.0, 32.5, 27.9.
HR-MS (ESI) m/z calcd for C2sH2sNO* [M+H™]: 358.2165, found 358.2152.

NiBry*dme (10 mol%)

L1 (12 mol%)
B Mn (3.5 equiv) NHBz
AN+ Cl
Nal (2.5 equiv)
DMA (0.1 M)

t, 18 h Ph™ 4bb

N-(2-(4-Chlorobenzyl)-5-phenylpentyl)benzamide (4bb)

Following General Procedure C, N-allylbenzamide (32.2 mg, 0.2 mmol),
1-chloro-4-iodobenzene (95.2 mg, 0.4 mmol) and 1-bromo-3-phenylpropane (45.0 pL,
79.2 mg, 0.4 mmol) were used for the reaction. The crude mixture was purified by
flash chromatography on silica gel (eluted with hexanes/EtOAc = 6:1) to give the
product 4bb (39.9 mg, 51% yield, >20:1 rr) as a colorless oil.

'H NMR (400 MHz, CDCl3) & 7.48 — 7.43 (m, 2H), 7.41 — 7.37 (m, 1H), 7.36 — 7.28
(m, 2H), 7.20 (d, J = 5.5 Hz, 1H), 7.18 — 7.14 (m, 3H), 7.11 (d, J = 6.7 Hz, 1H), 7.09
—7.05 (m, 2H), 7.01 (d, J = 8.4 Hz, 2H), 5.83 (t, J = 5.7 Hz, 1H), 3.47 — 3.36 (m, 1H),
3.21 (dd, J=20.2,5.9 Hz, 1H), 2.64 — 2.41 (m, 4H), 1.90 (p, J = 6.6 Hz, 1H), 1.64 (d,
J=6.6 Hz, 2H), 1.38 — 1.28 (m, 2H).

13C NMR (101 MHz, CDCls) 8 167.5, 142.2, 139.1, 134.6, 132.1, 131.5, 130.5, 128.8,
128.7,128.54, 128.47, 126.8, 125.9, 43.6, 40.4, 38.9, 36.0, 31.5, 28.5.

HR-MS (ESI) m/z calcd for C2sH27CINO™* [M+H™]: 392.1776, found 392.1774.
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Ni(BF4),*6H,0 (10 mol%)
L6 (12 mol%)

Mn (3.0 equiv
BZHN -~ + \©\ \\\’ auiv) NHBz
Nal (0.5 equiv)
"|PA/MeOH (0.1 M, 5/1) Cl 5bb
50°C, 18 h

N-(1-(4-Chlorophenyl)-6-phenylhexan-3-yl)benzamide (5bb)

Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol),
1-chloro-4-iodobenzene (71.4 mg, 0.3 mmol) and 1-bromo-3-phenylpropane (45.0 pL,
59.4 mg, 0.3 mmol) were used for the reaction. The crude mixture was purified by
flash chromatography on silica gel (eluted with hexanes/EtOAc = 12:1) to give the
product 5bb (56.9 mg, 73% yield, >20:1 rr) as a colorless oil.

'H NMR (400 MHz, CDClz) 6 7.64 (d, J = 7.2 Hz, 2H), 7.47 — 7.42 (m, 1H), 7.37
(dd, J = 8.3, 6.8 Hz, 2H), 7.25 — 7.19 (m, 2H), 7.18 — 7.13 (m, 2H), 7.11 (dd, J = 8.6,
7.0 Hz, 3H), 7.04 (d, J = 8.3 Hz, 2H), 5.79 (d, J = 9.2 Hz, 1H), 4.19 (qt, J = 8.8, 4.8
Hz, 1H), 2.59 (ddd, J = 14.3, 9.8, 6.5 Hz, 4H), 1.90 — 1.79 (m, 1H), 1.74 — 1.57 (m,
4H), 1.54 — 1.45 (m, 1H).

13C NMR (101 MHz, CDCl3) 8§ 167.3, 142.1, 140.4, 134.8, 131.8, 131.6, 129.8,
128.70, 128.66, 128.6, 128.5, 126.9, 126.0, 49.5, 37.2, 35.7, 35.0, 31.9, 27.8.

HR-MS (ESI) m/z calcd for C2sH27CINO* [M+H*]: 392.1776, found 392.1778.

NiBrysdme (10 mol%)
L1 (12 mol%)
FsCO
B 3 Mn (3.5 equiv) NHBz
AN+
Nal (2.5 equiv) F3CO
DMA (0.1 M)
t, 18 h Ph™ dbc

N-(5-Phenyl-2-(4-(trifluoromethoxy)benzyl)pentyl)benzamide (4bc)

Following General Procedure C, N-allylbenzamide (32.2 mg, 0.2 mmol),
1-iodo-4-(trifluoromethoxy)benzene (62.6 pL, 1152 mg, 0.4 mmol) and
1-bromo-3-phenylpropane (60.0 pL, 79.2 mg, 0.4 mmol) were used for the reaction.
The crude mixture was purified by flash chromatography on silica gel (eluted with
hexanes/EtOAc = 6:1) to give the product 4bc (43.0 mg, 49% vyield, 10:1 rr) as a
colorless oil.

'H NMR (600 MHz, CDCl3) & 7.61 — 7.54 (m, 2H), 7.51 — 7.45 (m, 1H), 7.42 - 7.35
(m, 2H), 7.29 — 7.22 (m, 1H), 7.20 — 7.15 (m, 5H), 7.14 — 7.07 (m, 3H), 5.95 (q, J =
6.2 Hz, 1H), 3.53 — 3.45 (m, 1H), 3.37 — 3.27 (m, 1H), 2.69 (dd, J = 13.9, 6.4 Hz, 1H),
2.65 — 2.54 (m, 3H), 2.00 (p, J = 6.5 Hz, 1H), 1.79 — 1.70 (m, 2H), 1.46 — 1.37 (m,
2H).

13C NMR (151 MHz, CDCl3) § 167.6, 147.8, 142.2, 139.3, 134.7, 131.6, 130.4, 128.7,
128.6, 128.5, 126.9, 126.0, 120.6 (q, J = 254.9 Hz), 121.1, 43.5, 40.4, 38.7, 36.0, 31.4,
28.4.

BF NMR (376 MHz, CDClz) 6 -57.87.

HR-MS (ESI) m/z calcd for CaeH27FsNO2" [M+H™]: 442.1988, found 442.1990.
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Ni(BF4),*6H,0 (10 mol%) Ph
L6 (12 mol%)

F4CO
BZHN _~ + \©\ \\\ Mn (3.0 equiv) NHBz
Nal (0.5 equiv)
M\PAMeOH (0.1 M, 5/1) F3CO 5bc
50 °C, 18 h

N-(6-Phenyl-1-(4-(trifluoromethoxy)phenyl)hexan-3-yl)benzamide (5bc)
Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol),
1-iodo-4-(trifluoromethoxy)benzene (58.0 puL, 86.4 mg, 0.3 mmol) and
1-bromo-3-phenylpropane (45.0 uL, 59.4 mg, 0.3 mmol) were used for the reaction.
The crude mixture was purified by flash chromatography on silica gel (eluted with
hexanes/EtOAc = 12:1) to give the product 5bc (63.3 mg, 72% yield, >20:1 rr) as a
colorless oil.

'H NMR (400 MHz, CDClz3) 6 7.59 (d, J = 7.9 Hz, 2H), 7.40 — 7.34 (m, 1H), 7.29 (d,
J=7.6 Hz, 2H), 7.17 — 7.09 (m, 2H), 7.04 (d, J = 8.3 Hz, 5H), 6.96 (d, J = 8.3 Hz,
2H), 5.86 (d, J = 9.2 Hz, 1H), 4.12 (qt, J = 8.8, 4.7 Hz, 1H), 2.62 — 2.41 (m, 4H), 1.76
(dg, J = 12.0, 3.8, 3.4 Hz, 2H), 1.68 — 1.62 (m, 1H), 1.63 — 1.54 (m, 1H), 1.53 — 1.47
(m, 1H), 1.41 (dq, J = 14.5, 8.0, 7.6 Hz, 1H).

13C NMR (151 MHz, CDCl3) § 167.4, 147.5, 142.1, 140.7, 134.8, 131.6, 129.7, 128.7,
128.5,128.4, 126.9, 125.9, 121.1, 119.3 (g, J = 253.3 Hz), 49.5, 37.2, 35.7, 35.0, 31.9,
27.8.

F NMR (376 MHz, CDClz) 6-57.87.

HR-MS (ESI) m/z calcd for CasH27F3NO2* [M+H*]: 442.1988, found 442.1986.

NiBry*«dme (10 mol%)

L1 (12 mol%)
MeO,C
B 2 Mn (3.5 equiv) NHBz
ZHN\/\ + MeOLC
Nal (2.5 equiv) eb
DMA (0.1 M)

it 18 h Ph™ 4bd

Methyl-4-(2-(benzamidomethyl)-5-phenylpentyl)benzoate (4bd)

Following General Procedure C, N-allylbenzamide (32.2 mg, 0.2 mmol), methyl
4-iodobenzoate (104.8 mg, 0.4 mmol) and 1-bromo-3-phenylpropane (60.0 uL, 79.2
mg, 0.4 mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the product
4bd (48.2 mg, 58% vyield, 10:1 rr) as a colorless oil.

'H NMR (400 MHz, CDCls) 8 7.85 (d, J = 8.3 Hz, 2H), 7.49 — 7.43 (m, 2H), 7.41 —
7.34 (m, 1H), 7.28 (dd, J = 8.3, 6.9 Hz, 2H), 7.20 — 7.13 (m, 5H), 7.10 — 7.01 (m, 2H),
5.93 (t, J = 6.0 Hz, 1H), 3.82 (s, 3H), 3.40 (dt, J = 13.6, 6.1 Hz, 1H), 3.22 (ddd, J =
13.7, 6.8, 5.6 Hz, 1H), 2.65 (dd, J = 13.7, 6.7 Hz, 1H), 2.60 — 2.47 (m, 3H), 1.96 (p, J
= 6.6 Hz, 1H), 1.64 (dtd, J = 14.9, 8.0, 7.0, 3.2 Hz, 2H), 1.37 — 1.26 (m, 2H).

13C NMR (151 MHz, CDCl3) § 167.6, 167.1, 146.2, 142.2, 134.6, 131.5, 130.0, 129.2,
128.6, 128.54, 128.48, 128.3, 126.8, 125.9, 52.2, 43.6, 40.4, 39.5, 36.0, 31.5, 28.4.
HR-MS (ESI) m/z calcd for C27H3oNOs™ [M+H™]: 416.2220, found 416.2219.
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Ni(BF4),*6H,0 (10 mol%) Ph
L6 (12 mol%)

MeO,C
BZHN .~ + \©\ \\\ Mn (3.0 equiv) \HEs
Nal (0.5 equiv)
N\PAMeOH (0.1 M, 5/1) MeO2C 5bd
50°C, 18 h

Methyl-4-(3-benzamido-6-phenylhexyl)benzoate (5bd)

Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol), methyl
4-iodobenzoate (78.6 mg, 0.3 mmol) and 1-bromo-3-phenylpropane (45.0 uL, 59.4
mg, 0.3 mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 8:1) to give the product
5bd (47.6 mg, 57% yield, >20:1 rr) as a colorless oil.

'H NMR (600 MHz, CDCls) 8 7.84 (d, J = 8.3 Hz, 2H), 7.64 — 7.58 (m, 2H), 7.44 —
7.38 (m, 1H), 7.33 (dd, J = 8.2, 6.7 Hz, 2H), 7.20 — 7.13 (m, 4H), 7.11 — 7.03 (m, 3H),
5.79 (d, J =9.2 Hz, 1H), 4.18 (qt, J = 8.7, 4.8 Hz, 1H), 3.80 (s, 3H), 2.66 (dd, J = 8.9,
7.0 Hz, 2H), 2.60 — 2.47 (m, 2H), 1.91 — 1.80 (m, 1H), 1.77 — 1.70 (m, 1H), 1.63 (q, J
=6.7,6.2 Hz, 2H), 1.59 — 1.53 (m, 1H), 1.52 — 1.41 (m, 1H).

13C NMR (151 MHz, CDCl3) § 167.3, 167.2, 147.5, 142.1, 134.8, 131.5, 129.9, 128.7,
128.55, 128.49, 128.47, 128.0, 126.9, 126.0, 52.1, 49.6, 37.0, 35.7, 35.0, 32.7, 27.8.
HR-MS (ESI) m/z calcd for C27H30NO3* [M+H*]: 416.2220, found 416.2222.

NiBry*dme (10 mol%)

L1 (12 mol%)

Mn (3.5 equiv) NHBz
BzHN\/\ + NC

Nal (2.5 equiv)

DMA (0.1 M)

it 18 h Ph™ 4be

N-(2-(4-(Cyanomethyl)benzyl)-5-phenylpentyl)benzamide (4be)

Following General Procedure C, N-allylbenzamide (16.1 mg, 0.1 mmol),
2-(4-iodophenyl)acetonitrile (48.6 mg, 0.2 mmol) and 1-bromo-3-phenylpropane
(30.0 pL, 39.6 mg, 0.2 mmol) were used for the reaction. The crude mixture was
purified by flash chromatography on silica gel (eluted with hexanes/EtOAc = 3:1) to
give the product 4be (30.2 mg, 76% vyield, 7:1 rr) as a white solid.

'H NMR (400 MHz, CDClzg) & 7.51 — 7.46 (m, 2H), 7.44 — 7.37 (m, 1H), 7.32 (dd, J
=8.3,6.9 Hz, 2H), 7.21 — 7.13 (m, 4H), 7.08 (dd, J = 8.1, 6.4 Hz, 5H), 5.85 (t, J = 6.0
Hz, 1H), 3.60 (s, 2H), 3.40 (dt, J = 13.7, 6.1 Hz, 1H), 3.23 (dt, J = 13.3, 6.2 Hz, 1H),
2.63 (dd, J = 13.8, 6.3 Hz, 1H), 2.51 (dt, J = 14.5, 7.8 Hz, 3H), 1.93 (p, J = 6.9 Hz,
1H), 1.66 (dqg, J = 9.6, 7.1 Hz, 2H), 1.33 (ddd, J = 12.2, 7.3, 2.8 Hz, 2H).

13C NMR (101 MHz, CDCls) & 167.5, 142.3, 140.6, 134.6, 131.5, 129.9, 128.6,
128.54, 128.46, 128.2, 127.8, 126.8, 125.9, 118.1, 43.5, 40.3, 39.0, 36.0, 31.5, 28.5,
23.3.

HR-MS (ESI) m/z calcd for Co7H20N20" [M+H™]: 397.2274, found 397.2275.

Ni(BF4),*6H,0 (10 mol%) Ph
L6 (12 mol%)
BzHN. \\\ Mn (3.0 equiv) NHBz
Nal (0.5 equiv) NC
IPA/MeOH (0.1 M, 5/1) 5be
50 °C, 18 h
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N-(1-(4-(Cyanomethyl)phenyl)-6-phenylhexan-3-yl)benzamide (5be)

Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol),
2-(4-iodophenyl)acetonitrile (72.9 mg, 0.3 mmol) and 1-bromo-3-phenylpropane
(45.0 pL, 59.4 mg, 0.3 mmol) were used for the reaction. The crude mixture was
purified by flash chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to
give the product 5be (44.7 mg, 56% yield, >20:1 rr) as a white solid

'H NMR (400 MHz, CDClz) 6 7.72 (d, J = 7.0 Hz, 2H), 7.54 — 7.48 (m, 1H), 7.43
(dd, J = 8.3, 6.8 Hz, 2H), 7.28 (dd, J = 8.6, 6.2 Hz, 2H), 7.23 — 7.13 (m, 7H), 5.91 (d,
J=9.2 Hz, 1H), 4.26 (qt, J = 8.8, 4.7 Hz, 1H), 3.68 (s, 2H), 2.74 — 2.55 (m, 4H), 1.97
—1.88 (m, 1H), 1.83 - 1.72 (m, 3H), 1.69 — 1.63 (m, 1H), 1.60 — 1.52 (m, 1H).

13C NMR (151 MHz, CDCls) 6 167.3, 142.1, 141.9, 134.8, 131.5, 129.2, 128.7, 128.5,
128.4,128.1, 127.5, 126.9, 125.9, 118.1, 49.5, 37.1, 35.7, 35.0, 32.2, 27.8, 23.3.
HR-MS (ESI) m/z calcd for C27H20N20* [M+H™]: 397.2274, found 397.2272.

NiBry*dme (10 mol%)

L1 (12 mol%)

Mn (3.5 equiv) NHBz
BZHN. _~ + t

Nal (2.5 equiv) Bu

DMA (0.1 M)

i, 18 h Ph™ 4bf

N-(2-(4-(tert-Butyl)benzyl)-5-phenylpentyl)benzamide (4bf)

Following General Procedure C, N-allylbenzamide (32.2 mg, 0.2 mmol),
1-(tert-butyl)-4-iodobenzene  (70.8 uL, 1040 mg, 04 mmol) and
1-bromo-3-phenylpropane (60.0 pL, 79.2 mg, 0.4 mmol) were used for the reaction.
The crude mixture was purified by flash chromatography on silica gel (eluted with
hexanes/EtOAc = 6:1) to give the product 4bf (64.1 mg, 78% vyield, 14:1 rr) as a
colorless oil.

'H NMR (400 MHz, CDCl3) & 7.49 — 7.45 (m, 2H), 7.45 — 7.40 (m, 1H), 7.36 — 7.32
(m, 2H), 7.30 (d, J = 8.3 Hz, 2H), 7.27 — 7.23 (m, 2H), 7.18 — 7.13 (m, 3H), 7.11 (d, J
= 8.3 Hz, 2H), 5.86 (t, J = 5.9 Hz, 1H), 3.56 (ddd, J = 13.6, 6.6, 5.1 Hz, 1H), 3.26
(ddd, J = 13.6, 7.2, 5.1 Hz, 1H), 2.75 (dd, J = 13.8, 5.6 Hz, 1H), 2.61 (t, J = 7.6 Hz,
2H), 2.50 (dd, J = 13.8, 8.4 Hz, 1H), 2.03 — 1.96 (m, 1H), 1.81 - 1.70 (m, 2H), 1.48 -
1.38 (m, 2H), 1.30 (s, 9H).

13C NMR (101 MHz, CDCls) & 167.3, 149.2, 142.4, 137.5, 134.7, 131.3, 128.8,
128.54, 128.51, 128.4, 126.8, 125.8, 125.6, 44.0, 40.4, 39.5, 36.1, 34.5, 32.2, 31.5,
28.6.

HR-MS (ESI) m/z calcd for C2oH3sNONa* [M+Na*]: 436.2611, found 436.2608.

Ni(BF4),*6H,0 (10 mol%) Ph
L6 (12 mol%)

BZHN. _~_ + \©\ \\\ Mn (3.0 equiv) \HES
Nal (0.5 equiv) )
" PA/MeOH (0.1 M, 5/1) Bu 5bf
50 °C, 18 h

N-(1-(4-(tert-Butyl)phenyl)-6-phenylhexan-3-yl)benzamide (5bf)

Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol),
1-(tert-butyl)-4-iodobenzene  (57.0 uL, 780 mg, 03 mmol) and
1-bromo-3-phenylpropane (45.0 pL, 59.4 mg, 0.3 mmol) were used for the reaction.
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The crude mixture was purified by flash chromatography on silica gel (eluted with
hexanes/EtOAc = 12:1) to give the product 5bf (58.4 mg, 71% vyield, 11:1 rr) as a
colorless oil.

'H NMR (400 MHz, CDCls) 8 7.63 — 7.55 (m, 2H), 7.39 (d, J = 7.4 Hz, 1H), 7.36 —
7.28 (m, 2H), 7.23 — 7.14 (m, 4H), 7.12 — 7.05 (m, 3H), 7.03 (d, J = 8.3 Hz, 2H), 5.73
(d, 3 =9.1 Hz, 1H), 4.20 (ddt, J = 12.9, 8.6, 4.0 Hz, 1H), 2.63 — 2.52 (m, 4H), 1.89 —
1.79 (m, 1H), 1.76 — 1.70 (m, 1H), 1.65 (d, J = 7.3 Hz, 1H), 1.62 — 1.55 (m, 2H), 1.51
—1.43 (m, 1H), 1.21 (s, 9H).

13C NMR (101 MHz, CDCl3) § 167.2, 148.8, 142.3, 138.8, 131.4, 128.7, 128.6, 128.5,
128.1, 126.9, 125.9, 125.5, 49.7, 36.9, 35.8, 35.0, 34.5, 31.9, 31.5, 27.8.

HR-MS (ESI) m/z calcd for C2oH3sNONa* [M+Na*]: 436.2611, found 436.26009.

NiBry*dme (10 mol%)

L1 (12 mol%) MeO NHBz
B Mn (3.5 equiv)
ZHN\/\ +
MeO Nal (2.5 equiv)
DMA (0.1 M)

it 18 h Ph™ 4bg

N-(2-(3-Methoxybenzyl)-5-phenylpentyl)benzamide (4bg)
Following General Procedure C, N-allylbenzamide (32.2 mg, 0.2 mmol),
1-iodo-3-methoxybenzene (480 upL, 936 mg, 04 mmol) and
1-bromo-3-phenylpropane (60.0 uL, 79.2 mg, 0.4 mmol) were used for the reaction.
The crude mixture was purified by flash chromatography on silica gel (eluted with
hexanes/EtOAc = 4:1) to give the product 4bg (43.3 mg, 56% vyield, 8:1 rr) as a
colorless oil.
'H NMR (400 MHz, CDCls) § 7.45 — 7.35 (m, 3H), 7.28 (dd, J = 8.2, 6.8 Hz, 2H),
7.22 —7.14 (m, 3H), 7.09 (dd, J = 8.5, 6.5 Hz, 3H), 6.74 — 6.60 (m, 3H), 5.83 - 5.74
(m, 1H), 3.68 (s, 3H), 3.48 (ddd, J = 13.6, 6.6, 5.3 Hz, 1H), 3.20 (ddd, J = 13.6, 7.2,
5.2 Hz, 1H), 2.67 (dd, J = 13.8, 5.9 Hz, 1H), 2.54 (t, J = 7.6 Hz, 2H), 2.45 (dd, J =
13.8, 8.3 Hz, 1H), 1.98 — 1.86 (m, 1H), 1.67 (dtd, J = 15.7, 7.9, 5.3 Hz, 2H), 1.35 (ddd,
J=11.4,6.5, 2.9 Hz, 2H).
13C NMR (101 MHz, CDCl3) § 167.4, 160.0, 142.4, 142.4, 134.7, 131.4, 129.8, 128.6,
128.5, 128.4, 126.9, 125.9, 121.5, 114.9, 111.6, 55.3, 43.8, 40.4, 40.0, 36.1, 32.1,
28.6.
HR-MS (ESI) m/z calcd for C26H2aNO2Na*® [M+Na*]: 410.2091, found 410.2088.

Ni(BF 4)226H20 (10 mol%) Ph

L6 (12 mol%)
BzHN\/\ + \\\ Mn (3.0 equiv) MeO NHB>
Nal (0.5 equiv)

IPA/MeOH (0.1 M, 5/1) 5bg
50 °C, 18 h

N-(1-(3-Methoxyphenyl)-6-phenylhexan-3-yl)benzamide (5bg)

Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol),
1-iodo-3-methoxybenzene  (36.0 puL, 702 mg, 03 mmol) and
1-bromo-3-phenylpropane (45.0 pL, 59.4 mg, 0.3 mmol) were used for the reaction.
The crude mixture was purified by flash chromatography on silica gel (eluted with
hexanes/EtOAc = 8:1) to give the product 5bg (65.6 mg, 85% yield, >20:1 rr) as a
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colorless oil.

IH NMR (600 MHz, CDCl3) & 7.61 — 7.52 (m, 2H), 7.40 — 7.34 (m, 1H), 7.28 (dd, J
= 8.3, 6.8 Hz, 2H), 7.19 — 7.12 (m, 2H), 7.08 — 6.98 (M, 4H), 6.67 — 6.63 (m, 1H),
6.60 (dd, J = 8.5, 1.9 Hz, 2H), 5.81 (d, J = 9.2 Hz, 1H), 4.20 (dq, J = 8.8, 4.3 Hz, 1H),
3.64 (s, 3H), 2.61 — 2.44 (m, 4H), 1.86 — 1.78 (m, 1H), 1.74 — 1.65 (m, 1H), 1.61 (d, J
=7.2 Hz, 2H), 1.54 (d, J = 6.9 Hz, 1H), 1.44 (t, J = 7.1 Hz, 1H).

13C NMR (101 MHz, CDCl3) § 167.2, 159.8, 143.6, 142.2, 134.9, 131.4, 129.5, 128.6,
128.5, 128.4, 126.9, 125.9, 120.8, 114.2, 111.4, 55.2, 49.7, 36.9, 35.7, 35.0, 32.6,
27.8.

HR-MS (ESI) m/z calcd for C26H2NO2Na*™ [M+Na*]: 410.2091, found 410.2088.

NiBrysdme (10 mol%)

L1 (12 mol%) Me NHBz
Mn (3.5 equiv)
BzHN\/\ +
Nal (2.5 equiv)
DMA (0.1 M)

i, 18 h Ph™ 4bh

N-(2-(3-Methylbenzyl)-5-phenylpentyl)benzamide (4bh)
Following General Procedure C, N-allylbenzamide (32.2 mg, 0.2 mmol),
1-iodo-3-methylbenzene (51.0 pL, 87.2 mg, 0.4 mmol) and 1-bromo-3-phenylpropane
(60.0 pL, 79.2 mg, 0.4 mmol) were used for the reaction. The crude mixture was
purified by flash chromatography on silica gel (eluted with hexanes/EtOAc = 6:1) to
give the product 4bh (52.2 mg, 70% yield, 14:1 rr) as a colorless oil.
'H NMR (400 MHz, CDClz3) 6 7.42 — 7.34 (m, 3H), 7.31 — 7.24 (m, 2H), 7.18 (dd, J
=8.9, 6.2 Hz, 2H), 7.09 (dd, J = 7.4, 5.0 Hz, 4H), 6.97 — 6.82 (m, 3H), 5.81 — 5.73 (m,
1H), 3.50 (ddd, J = 13.7, 6.7, 5.2 Hz, 1H), 3.18 (ddd, J = 13.4, 7.2, 5.1 Hz, 1H), 2.68
(dd, J = 13.7, 5.7 Hz, 1H), 2.54 (t, J = 7.6 Hz, 2H), 2.42 (dd, J = 13.7, 8.4 Hz, 1H),
2.21 (s, 3H), 1.92 (p, J = 6.4 Hz, 1H), 1.67 (ddd, J = 21.3, 10.9, 5.2 Hz, 2H), 1.35 (dt,
J=09.0,5.5 Hz, 2H).
13C NMR (101 MHz, CDCl3) § 167.3, 142.4, 140.7, 138.4, 134.7, 131.3, 129.9, 128.7,
128.5, 128.43, 128.39, 127.0, 126.8, 126.1, 125.8, 43.9, 40.4, 39.9, 36.0, 32.1, 28.6,
21.5.
HR-MS (ESI) m/z calcd for C2sH2oNONa* [M+Na*]: 394.2141, found 394.2142.

Ni(BF 4)226H20 (10 mol%) Ph

L6 (12 mol%)
BzHN\/\ + \\\ Mn (3.0 equiv) Me NHB>
Nal (0.5 equiv)

IPA/MeOH (0.1 M, 5/1) 5bh
50 °C, 18 h

N-(6-Phenyl-1-(m-tolyl)hexan-3-yl)benzamide (5bh)

Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol),
1-iodo-3-methylbenzene (38.0 uL, 65.4 mg, 0.3 mmol) and 1-bromo-3-phenylpropane
(45.0 pL, 59.4 mg, 0.3 mmol) were used for the reaction. The crude mixture was
purified by flash chromatography on silica gel (eluted with hexanes/EtOAc = 12:1) to
give the product 5bh (45.2 mg, 61% yield, >20:1 rr) as a colorless oil.

'H NMR (400 MHz, CDCls) § 7.64 — 7.58 (m, 2H), 7.46 — 7.40 (m, 1H), 7.35 (d, J =
14.9 Hz, 2H), 7.24 — 7.19 (m, 2H), 7.15 - 7.07 (m, 4H), 6.96 — 6.89 (m, 3H), 5.80 (d,

S37



J=9.1 Hz, 1H), 4.28 — 4.16 (m, 1H), 2.60 (ddd, J = 12.8, 8.7, 6.6 Hz, 4H), 2.24 (s,
3H), 1.92 — 1.84 (m, 1H), 1.76 (d, J = 7.8 Hz, 1H), 1.66 (d, J = 7.0 Hz, 2H), 1.60 (ddd,
J=85,6.9,5.0 Hz, 1H), 1.55 — 1.47 (m, 1H).

13C NMR (101 MHz, CDCl3) § 167.2, 142.2, 141.9, 1382, 134.9, 131.4, 129.3,
128.62, 128.56, 128.5, 128.4, 126.9, 126.8, 125.9, 125.4, 49.8, 37.1, 35.8, 34.9, 32.4,
27.9, 21.5.

HR-MS (ESI) m/z calcd for CasH2o0NONa* [M+Na*]: 394.2141, found 394.2140.

NiBry*dme (10 mol%) Me
L1 (12 mol%)
BZHN @:Me \\\ Mn (3.5 equiv) NHBz
~
Nal (2.5 equiv)
DMA (0.1 M)
rt, 18 h Ph™ 4bi

N-(6-Phenyl-1-(o-tolyl)hexan-3-yl)benzamide (4bi)

Following General Procedure C, N-allylbenzamide (32.2 mg, 0.2 mmol),
1-iodo-2-methylbenzene (51.0 pL, 87.2 mg, 0.4 mmol) and 1-bromo-3-phenylpropane
(60.0 pL, 79.2 mg, 0.4 mmol) were used for the reaction. The crude mixture was
purified by flash chromatography on silica gel (eluted with hexanes/EtOAc = 6:1) to
give the product 4bi (44.2 mg, 60% yield, 20:1 rr) as a white solid.

'H NMR (400 MHz, CDCl3) & 7.47 — 7.41 (m, 3H), 7.37 — 7.30 (m, 2H), 7.28 — 7.23
(m, 2H), 7.19 - 7.09 (m, 7H), 5.84 (t, J = 5.8 Hz, 1H), 3.63 (ddd, J = 13.5, 7.0, 5.2 Hz,
1H), 3.20 (ddd, J = 13.6, 7.3, 4.8 Hz, 1H), 2.77 (dd, J = 13.9, 6.0 Hz, 1H), 2.66 — 2.49
(m, 3H), 2.29 (s, 3H), 2.07 — 1.92 (m, 1H), 1.76 (dddd, J = 15.2, 11.5, 7.3, 2.1 Hz,
2H), 1.45 (qd, J = 8.0, 7.4, 5.1 Hz, 2H).

13C NMR (101 MHz, CDCl3) § 167.3, 142.4, 139.0, 136.4, 134.6, 131.4, 130.8, 130.0,
128.55, 128.50, 128.4, 126.8, 126.5, 126.3, 125.9, 44.0, 39.2, 37.7, 36.1, 32.6, 28.6,
19.7.

HR-MS (ESI) m/z calcd for C2sH3oNO* [M+H"]: 372.2322, found 372.2323.

Ni(BF4),*6H50 (10 mol%) Ph
L6 (12 mol%)
BZHN. _~ + @ \\\’ Mn (3.0 equiv) NHBz
Nal (0.5 equiv) Me
PP ipaMeoH (0.1 M, 5/1) 5bi
50°C, 18 h

N-(2-(4-Methoxybenzyl)-5-phenylpentyl)-4-(trifluoromethyl)benzamide (5bi)
Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol),
1-iodo-2-methylbenzene (38.0 pL, 65.4 mg, 0.3 mmol) and 1-bromo-3-phenylpropane
(45.0 pL, 59.4 mg, 0.3 mmol) were used for the reaction. The crude mixture was
purified by flash chromatography on silica gel (eluted with hexanes/EtOAc = 12:1) to
give the product 5bi (40.0 mg, 54% yield, 13:1 rr) as a white solid.

'H NMR (600 MHz, CDClz3) & 7.65 — 7.60 (m, 2H), 7.46 — 7.38 (m, 1H), 7.35 (dd, J
= 8.3, 7.0 Hz, 2H), 7.21 — 7.16 (m, 2H), 7.14 — 7.07 (m, 3H), 7.06 — 6.97 (m, 4H),
5.76 (d, J = 9.2 Hz, 1H), 4.22 (ddq, J = 13.2, 8.6, 4.8 Hz, 1H), 2.66 — 2.50 (m, 4H),
2.20 (s, 3H),1.86 — 1.77 (m, 1H), 1.71 — 1.61 (m, 4H), 1.52 — 1.43 (m, 1H).

13C NMR (151 MHz, CDCls3) § 167.3, 142.2, 140.1, 135.9, 135.0, 131.5, 130.4, 128.8,
128.7, 128.6, 128.5, 126.9, 126.24, 126.21, 126.0, 50.0, 36.0, 35.8, 35.0, 29.9, 27.9,
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19.4.
HR-MS (ESI) m/z calcd for CasHsoNO* [M+H"]: 372.2322, found 372.2320.

NiBrysdme (10 mol%) OMe
oM L1 (12 mol%) NHB
e z
BZHN ©: \\\ Mn (35 equiv)
Nal (2.5 equiv)
DMA (0.1 M) _
rt, 18 h Ph™ 4bj

N-(2-(2-Methoxybenzyl)-5-phenylpentyl)benzamide (4bj)

Following General Procedure C, N-allylbenzamide (32.2 mg, 0.2 mmol),
1-iodo-2-methoxybenzene (93.6 mg, 0.4 mmol) and 1-bromo-3-phenylpropane (60.0
uL, 79.2 mg, 0.4 mmol) were used for the reaction. The crude mixture was purified by
flash chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the
product 4bj (55.1 mg, 71% vyield, 8:1 rr) as a colorless oil.

'H NMR (400 MHz, CDCl3) & 7.57 — 7.50 (m, 2H), 7.42 — 7.36 (m, 1H), 7.35 — 7.28
(m, 2H), 7.21 — 7.15 (m, 2H), 7.14 — 7.06 (m, 4H), 7.04 (dd, J = 7.5, 1.8 Hz, 1H), 6.86
—6.81 (m, 1H), 6.78 (dd, J = 8.3, 1.1 Hz, 1H), 6.37 (t, J = 6.0 Hz, 1H), 3.70 (s, 3H),
3.25 (t, J =5.7 Hz, 2H), 2.60 (dd, J = 6.9, 3.1 Hz, 2H), 2.54 (t, J = 7.5 Hz, 2H), 1.93 —
1.84 (m, 1H), 1.75-1.61 (m, 2H), 1.36 (dtd, J = 9.1, 6.6, 2.0 Hz, 2H).

13C NMR (101 MHz, CDCl3) § 167.5, 157.4, 142.6, 135.2, 131.3, 131.1, 128.9, 128.6,
128.5, 128.4, 127.6, 126.9, 125.8, 121.1, 110.9, 55.6, 42.6, 39.6, 36.1, 33.0, 32.2,
28.8.

HR-MS (ESI) m/z calcd for C26H2gNO2Na*® [M+Na*]: 410.2091, found 410.2088.

Ni(BF 4),*6H50 (10 mol%) Ph
L6 (12 mol%)
BZHN .~ + @{OMQ \\\’ Mn (3.0 equiv) NHBz
Nal (0.5 equiv) OMe
PP ipaMeoH (0.1 M, 5/1) 5bj
50°C, 18 h

N-(6-Phenyl-1-(o-tolyl)hexan-3-yl)benzamide (5bj)

Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol),
1-iodo-2-methoxybenzene (70.2 mg, 0.3 mmol) and 1-bromo-3-phenylpropane (45.0
uL, 59.4 mg, 0.3 mmol) were used for the reaction. The crude mixture was purified by
flash chromatography on silica gel (eluted with hexanes/EtOAc = 8:1) to give the
product 5bj (39.6 mg, 51% yield, >20:1 rr) as a colorless oil.

'H NMR (400 MHz, CDCl3) 6 7.71 — 7.64 (m, 2H), 7.46 — 7.41 (m, 1H), 7.39 — 7.34
(m, 2H), 7.23 — 7.19 (m, 2H), 7.15 — 7.04 (m, 5H), 6.85 — 6.79 (m, 1H), 6.77 (d, J =
8.1 Hz, 1H), 5.90 (d, J = 9.0 Hz, 1H), 4.20 (dp, J = 12.6, 4.3, 3.8 Hz, 1H), 3.71 (s,
3H), 2.70 (ddd, J = 14.7, 9.7, 5.4 Hz, 1H), 2.59 (q, J = 7.4 Hz, 3H), 1.87 (ddt, J = 11.7,
5.9, 3.0 Hz, 1H), 1.73 - 1.64 (m, 4H), 1.57 — 1.49 (m, 1H).

13C NMR (101 MHz, CDCIs) 6 167.3, 157.4, 142.4, 135.2, 131.4, 130.4, 130.0,
128.62, 128.56, 128.4, 127.3, 126.9, 125.9, 120.7, 110.5, 55.4, 49.9, 35.9, 35.2, 34.9,
27.9, 26.9.

HR-MS (ESI) m/z calcd for CosH2oNO2Na* [M+Na*]: 410.2091, found 410.2089.

539



NiBrysdme (10 mol%)

L1 (12 mol%) O
\\\ Mn (3.5 equiv) O NHBz
BZHN.
Nal (2.5 equiv) N
DMA (0.1 M) Ph
ft, 18 h Ph 4bk

N-(5-Phenyl-2-((9-phenyl-9H-carbazol-3-yl)methyl)pentyl)benzamide (4bk)
Following General Procedure C, N-allylbenzamide (16.1 mg, 0.1 mmol),
3-iodo-N-phenylcarbazole (73.8 mg, 0.2 mmol) and 1-bromo-3-phenylpropane (30.0
uL, 39.6 mg, 0.2 mmol) were used for the reaction. The crude mixture was purified by
flash chromatography on silica gel (eluted with hexanes/EtOAc = 5:1) to give the
product 4bk (36.0 mg, 69% yield, >20:1 rr) as a white solid.

'H NMR (600 MHz, CDCls3) 8 7.95 (d, J = 7.8 Hz, 1H), 7.81 (d, J = 1.6 Hz, 1H),
7.45 — 7.40 (m, 2H), 7.35 — 7.32 (m, 2H), 7.30 — 7.24 (m, 3H), 7.20 — 7.17 (m, 2H),
7.15 (d, J = 8.6 Hz, 2H), 7.12 — 7.04 (m, 4H), 7.04 — 7.00 (m, 3H), 6.99 — 6.94 (m,
2H), 5.63 (t, J = 5.8 Hz, 1H), 3.49 (ddd, J = 13.7, 6.6, 4.9 Hz, 1H), 3.15 (ddd, J = 13.1,
7.4,4.9 Hz, 1H), 2.85 (dd, J = 13.8, 5.6 Hz, 1H), 2.57 (dd, J = 13.9, 8.5 Hz, 1H), 2.48
(t, J=7.6 Hz, 2H), 1.95 (p, J = 6.7 Hz, 1H), 1.71 — 1.60 (m, 2H), 1.34 (q, J = 7.5 Hz,
2H).

13C NMR (151 MHz, CDCl3) § 167.2, 142.5, 141.2, 139.7, 137.8, 134.6, 132.2, 131.2,
130.0, 128.6, 128.4, 128.3, 127.5, 127.2, 127.0, 126.7, 126.2, 125.9, 123.9, 123.1,
120.5, 120.3, 120.1, 110.1, 109.9, 44.2, 41.2, 40.3, 36.2, 32.4, 28.8.

HR-MS (ESI) m/z calcd for C37H3sN2O* [M+H™]: 523.2744, found 523.2745.

Ni(BF 4)»*6H,0 (10 mol%)
L6 (12 mol%)

BZHN _~_ » W\ Mn (3.0 equiv)
Nal (0.5 equiv)
"\PAMEOH (0.1 M, 5/1)

3a
50°C, 18 h

N-(6-Phenyl-1-(9-phenyl-9H-carbazol-2-yl)hexan-3-yl)benzamide (5bk)

Following General Procedure D, N-allylbenzamide (16.1 mg, 0.1 mmol),
3-iodo-N-phenylcarbazole (55.3 mg, 0.15 mmol) and 1-bromo-3-phenylpropane (22.5
uL, 29.7 mg, 0.15 mmol) were used for the reaction. The crude mixture was purified
by flash chromatography on silica gel (eluted with hexanes/EtOAc = 7:1) to give the
product 5bk (38.6 mg, 74% yield, >20:1 rr) as a white solid.

'H NMR (400 MHz, CDCIs) & 8.09 (d, J = 7.8 Hz, 1H), 7.94 (d, J = 1.7 Hz, 1H),
7.79 - 7.72 (m, 1H), 7.65 — 7.57 (m, 4H), 7.53 — 7.49 (m, 2H), 7.47 — 7.38 (m, 4H),
7.35 - 7.28 (m, 3H), 7.26 — 7.21 (m, 3H), 7.20 — 7.14 (m, 3H), 5.79 (d, J = 9.0 Hz,
1H), 4.34 (tt, J = 8.6, 4.0 Hz, 1H), 2.96 — 2.87 (m, 2H), 2.66 (dh, J = 21.3, 7.2 Hz,
2H), 2.09 — 2.05 (m, 1H), 1.96 — 1.88 (m, 1H), 1.80 — 1.69 (m, 3H), 1.67 — 1.62 (m,
1H).

13C NMR (101 MHz, CDCl3) 6 167.2, 142.3, 141.2, 139.6, 137.9, 135.0, 133.6, 131.4,
130.0, 128.61, 128.59, 128.5, 127.4, 127.1, 126.9, 126.7, 126.0, 125.9, 123.7, 123.3,
120.4,119.9, 119.7, 109.9, 109.8, 49.9, 37.8, 35.8, 35.0, 32.6, 27.9.

HR-MS (ESI) m/z calcd for Ca7H3sN20" [M+H™]: 523.2744, found 523.2748.
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NiBryedme (10 mol%)

Br L1 (12 mol%)
Mn (3.5 equiv PMP NHBz
BZHN. _~. + PMP—I + (3.5 equiv)
Nal (2.5 equiv)
DMA (0.1 M)
1a 2a 3b
ft, 18 h 4ca

N-(2-(4-Methoxybenzyl)hexyl)benzamide (4ca)

Following General Procedure C, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (93.6 mg, 0.4 mmol) and 1-bromobutane (43.0 pL, 54.4 mg, 0.4 mmol)
were used for the reaction. The crude mixture was purified by flash chromatography
on silica gel (eluted with hexanes/EtOAc = 4:1) to give the product 4ca (39.7 mg,
61% yield, 12:1 rr) as a colorless oil.

'H NMR (400 MHz, CDCl3) & 7.55 — 7.50 (m, 2H), 7.47 — 7.40 (m, 1H), 7.38 — 7.32
(m, 2H), 7.16 — 7.08 (m, 2H), 6.83 (d, J = 8.7 Hz, 2H), 5.93 (t, J = 6.0 Hz, 1H), 3.77
(s, 3H), 3.57 (ddd, J = 13.6, 6.6, 5.0 Hz, 1H), 3.25 (ddd, J = 13.6, 7.4, 5.1 Hz, 1H),
2.74 (dd, J = 13.9, 5.8 Hz, 1H), 2.50 (dd, J = 13.9, 8.4 Hz, 1H), 1.92 (tdd, J = 12.6,
6.5, 2.9 Hz, 1H), 1.39 — 1.26 (m, 6H), 0.89 (t, J = 7.2 Hz, 3H).

13C NMR (101 MHz, CDCl3) § 167.3, 158.2, 134.8, 132.8, 131.3, 130.1, 128.5, 126.8,
114.2,55.3, 44.0, 40.7, 39.1, 32.4, 29.1, 23.0, 14.2.

HR-MS (ESI) m/z calcd for C21H2sNO>* [M+H*]: 326.2115, found 326.2112.

Ni(BF,),*6H,0 (10 mol%) Ph
Br L6 (12 mol%) :i;l\
Mn (2.0 equiv) PMP NHBz

Nal (0.5 equiv)
1a 2a 3b IPA/MeOH (0.1 M, 5/1) 5ca
50°C, 18 h

N-(1-(4-Methoxyphenyl)heptan-3-yl)benzamide (5ca)

Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (70.2 mg, 0.3 mmol) and 1-bromobutane (32.2 uL, 40.8 mg, 0.3 mmol),
Mn (22.0 mg, 0.4 mmol) were used for the reaction. The crude mixture was purified
by flash chromatography on silica gel (eluted with hexanes/EtOAc = 8:1) to give the
product 5ca (33.6 mg, 52% vyield, 4:1 rr) as a colorless oil.

'H NMR (400 MHz, CDCl3) & 7.73 — 7.65 (m, 2H), 7.51 — 7.46 (m, 1H), 7.45 — 7.36
(m, 2H), 7.11 (d, J = 8.6 Hz, 2H), 6.81 (d, J = 8.6 Hz, 2H), 5.84 (d, J = 9.1 Hz, 1H),
4.26 — 4.13 (m, 1H), 3.76 (s, 3H), 2.67 (dd, J = 8.7, 7.0 Hz, 2H), 1.96 — 1.86 (m, 1H),
1.85-1.77 (m, 1H), 1.67 — 1.60 (m, 1H), 1.54 — 1.48 (m, 1H), 1.34 (qd, J = 8.4, 7.5,
3.8 Hz, 4H), 0.93 - 0.82 (m, 3H).

13C NMR (101 MHz, CDCl3) § 167.2, 158.0, 135.1, 134.1, 131.4, 129.4, 128.6, 126.9,
114.0,55.4, 49.8, 37.3, 35.2, 31.6, 28.2, 22.8, 14.2.

HR-MS (ESI) m/z calcd for C21H2sNO2" [M+H™]: 326.2115, found 326.2113.

BZAN .~ + PvP—1 *

Br NiBryedme (10 mol%)

L1 (12 mol%)

Mn (3.5 equiv PMP NHBz
BZHN. _~_ + PMP—I + 5\ (3:5 equiv)

Nal (2.5 equiv)

DMA (0.1 M)

1a 2a 3c
t, 18 h 4cb

N-((2-(4-Methoxybenzyl)-5-methylhexyl)benzamide (4cb)
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Following General Procedure C, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (93.6 mg, 0.4 mmol) and 1-bromo-3-methylbutane (47.8 uL, 60.0 mg,
0.4 mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the product
4cb (36.5 mg, 54% yield, 4:1 rr) as a colorless oil.

'H NMR (400 MHz, CDCI3) & 7.53 — 7.49 (m, 2H), 7.49 — 7.40 (m, 1H), 7.39 — 7.30
(m, 2H), 7.13 (d, J = 8.6 Hz, 2H), 6.83 (d, J = 8.6 Hz, 2H), 5.89 (s, 1H), 3.77 (s, 3H),
3.62 — 3.50 (m, 1H), 3.31 — 3.16 (m, 1H), 2.75 (dd, J = 13.9, 5.7 Hz, 1H), 2.50 (dd, J
= 13.9, 8.4 Hz, 1H), 1.90 (ddt, J = 10.5, 7.0, 3.9 Hz, 1H), 1.52 (dt, J = 13.1, 6.6 Hz,
1H), 1.38 — 1.25 (m, 4H), 0.88 (d, J = 3.0 Hz, 3H), 0.87 (d, J = 2.9 Hz, 3H).

13C NMR (101 MHz, CDCl3) § 167.3, 158.2, 134.8, 132.8, 131.4, 130.1, 128.5, 126.8,
114.2,55.4,44.1, 41.0, 39.2, 36.1, 30.5, 28.4, 22.8, 22.7.

HR-MS (ESI) m/z calcd for C22H3NO>" [M+H*]: 340.2271, found 340.2270.

B Ni(BF 4),°6H,0 (10 mol%)
L6 (12 mol%)
BzHN\/\ + PMP—I + Mn (2.0 equiv)
PMP NHBz

Nal (0.5 equiv)
1a 2a 3c IPA/MeOH (0.1 M, 5/1) 5ch
50°C, 18 h

N-(1-(4-Methoxyphenyl)-6-methylheptan-3-yl)benzamide (5cb)

Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (70.2 mg, 0.3 mmol) and 1-bromo-3-methylbutane (36.0 uL, 45.0 mg,
0.3 mmol), Mn (22.0 mg, 0.4 mmol) were used for the reaction. The crude mixture
was purified by flash chromatography on silica gel (eluted with hexanes/EtOAc = 8:1)
to give the product 5cb (47.2 mg, 69% yield, >20:1 rr) as a colorless oil.

'H NMR (400 MHz, CDCl3) & 7.66 — 7.56 (m, 2H), 7.44 — 7.39 (m, 1H), 7.37 — 7.32
(m, 2H), 7.04 (d, J = 8.6 Hz, 2H), 6.74 (d, J = 8.6 Hz, 2H), 5.74 (d, J = 9.1 Hz, 1H),
4.17 — 4.07 (m, 1H), 3.69 (s, 3H), 2.59 (dd, J = 8.7, 7.0 Hz, 2H), 1.89 — 1.81 (m, 1H),
1.75 - 1.67 (m, 1H), 1.50 — 1.39 (m, 2H), 1.25 — 1.14 (m, 3H), 0.81 (d, J = 2.2 Hz,
3H), 0.80 (d, J = 2.2 Hz, 3H).

13C NMR (101 MHz, CDCl3) § 167.2, 158.0, 135.1, 134.1, 131.4, 129.4, 128.7, 126.9,
114.0,55.4,50.1, 37.3, 35.1, 33.3, 31.6, 28.2, 22.8, 22.7.

HR-MS (ESI) m/z calcd for C22H3oNO>* [M+H*]: 340.2271, found 340.2265.

Br NiBryedme (10 mol%)
L1 (12 mol%)
Mn (3.5 equiv) PMP NHBz

BZHN\/\ + PMP—I +

Nal (2.5 equiv)
1a 2a 3d DMA (0.1 M)
rt, 18 h

N-(2-(4-Methoxybenzyl)-5,5-dimethylhexyl)benzamide (4cc)

Following General Procedure C, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-ijodoanisole (93.6 mg, 0.4 mmol) and 1-bromo-3,3-dimethylbutane (57.0 uL, 65.6
mg, 0.4 mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the product
4cc (39.1 mg, 55% vield, 4:1 rr) as a colorless oil.

'H NMR (400 MHz, CDClz) 6 7.45 — 7.39 (m, 2H), 7.39 — 7.34 (m, 1H), 7.29 (dd, J

4cc
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= 8.2, 6.8 Hz, 2H), 7.06 (d, J = 8.6 Hz, 2H), 6.77 (d, J = 8.6 Hz, 2H), 5.80 — 5.72 (m,
1H), 3.70 (s, 3H), 3.53 (ddd, J = 13.6, 6.7, 4.9 Hz, 1H), 3.17 (ddd, J = 13.6, 7.5, 4.9
Hz, 1H), 2.70 (dd, J = 13.9, 5.6 Hz, 1H), 2.43 (dd, J = 13.9, 8.5 Hz, 1H), 1.86 — 1.73
(m, 1H), 1.30 — 1.17 (m, 4H), 0.80 (s, 9H).

13C NMR (101 MHz, CDCl3) § 167.3, 158.2, 134.8, 132.8, 131.4, 130.1, 128.5, 126.8,
114.2, 5.4, 44.1, 41.4, 41.0, 39.2, 30.4, 29.5, 27.5.

HR-MS (ESI) m/z calcd for C2sHaNO,* [M+H]: 354.2428, found 354.2420.

Ni(BF 4)2*6H,0 (10 mol%)

B
' L6 (12 mol%)

BzHN\/\ + PMP—] + Mn (2.0 equiv) N
Nal (0.5 equiv) PMP NHBz
1a 2a 3d  IPA/MeOH (0.1 M, 5/1) 5cc
50°C, 18 h

N-(1-(4-Methoxyphenyl)-6,6-dimethylheptan-3-yl)benzamide (5cc)

Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (70.2 mg, 0.3 mmol) and 1-bromo-3,3-dimethylbutane (43.0 pL, 49.2
mg, 0.3 mmol), Mn (22.0 mg, 0.4 mmol) were used for the reaction. The crude
mixture was purified by flash chromatography on silica gel (eluted with
hexanes/EtOAc = 8:1) to give the product 5cc (50.4 mg, 71% yield, >20:1 rr) as a
colorless oil.

'H NMR (400 MHz, CDCl3) 6 7.67 — 7.57 (m, 2H), 7.45 — 7.38 (m, 1H), 7.35 - 7.30
(m, 2H), 7.03 (d, J = 8.6 Hz, 2H), 6.73 (d, J = 8.6 Hz, 2H), 5.83 (d, J = 9.1 Hz, 1H),
4.10 (dg, J=7.9, 3.7 Hz, 1H), 3.68 (s, 3H), 2.58 (dd, J = 8.9, 6.9 Hz, 2H), 1.87 — 1.81
(m, 1H), 1.74 — 1.65 (m, 1H), 1.56 — 1.48 (m, 1H), 1.44 — 1.37 (m, 1H), 1.18 (ddd, J =
10.6, 5.5, 4.0 Hz, 2H), 0.79 (s, 9H).

13C NMR (101 MHz, CDCl3) § 167.1, 157.9, 135.1, 134.1, 131.4, 129.4, 128.6, 126.9,
114.0, 55.3, 50.4, 40.0, 37.2, 31.6, 30.4, 30.2, 29.4.

HR-MS (ESI) m/z calcd for C23sH32NO>* [M+H*]: 354.2428, found 354.2426.

NiBrys«dme (10 mol%)

Br L1 (12 mol%)
BZHN. _~. + PMP—I + Mn (3.5 equiv) PMP NHBz
Nal (2.5 equiv)

1a 2a Cl7 3e DMA (0.1 M) Cl
t, 18 h 4cd

N-(6-Chloro-2-(4-methoxybenzyl)hexyl)benzamide (4cd)

Following General Procedure C, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (93.6 mg, 0.4 mmol) and 1-bromo-4-chlorobutane (46.0 pL, 68.0 mg,
0.4 mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the product
4cd (38.7 mg, 54% yield, 8:1 rr) as a colorless oil.

'H NMR (400 MHz, CDCls) 8 7.56 — 7.51 (m, 2H), 7.45 (d, J = 7.4 Hz, 1H), 7.40 —
7.33 (m, 2H), 7.12 (d, J = 8.6 Hz, 2H), 6.84 (d, J = 8.6 Hz, 2H), 5.96 (t, J = 6.0 Hz,
1H), 3.77 (d, J = 1.9 Hz, 3H), 3.61 — 3.47 (m, 3H), 3.27 (ddd, J = 13.7, 7.2, 5.2 Hz,
1H), 2.72 (dd, J = 13.8, 6.1 Hz, 1H), 2.53 (dd, J = 14.0, 8.2 Hz, 1H), 1.95 (dt, J = 11.6,
6.8 Hz, 1H), 1.83 —1.71 (m, 2H), 1.63 — 1.51 (m, 2H), 1.39 (dd, J = 8.8, 6.6 Hz, 2H).
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13C NMR (101 MHz, CDCls) § 167.4, 158.2, 134.7, 132.4, 131.4, 130.0, 128.5, 126.8,
114.2,55.4, 45.0, 43.8, 40.7, 38.9, 32.8, 31.7, 24.2.
HR-MS (ESI) m/z calcd for Ca1H27CINO,* [M+H"]: 360.1725, found 360.1723.

Ni(BF 4),*6H,0 (10 mol%)

Br L6 (12 mol%)
\ cl
BZHN\/\ + PMP—I + Mn (2.0 equiv) > /D\
PMP NHBz

Nal (0.5 equiv)
1a 2a ClI” 3¢ IPA/MeOH (0.1 M, 5/1) 5cd
50°C, 18 h

N-(7-Chloro-1-(4-methoxyphenyl)heptan-3-yl)benzamide (5cd)

Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (70.2 mg, 0.3 mmol) and 1-bromo-4-chlorobutane (34.5 ulL, 51.0 mg,
0.3 mmol), Mn (22.0 mg, 0.4 mmol) were used for the reaction. The crude mixture
was purified by flash chromatography on silica gel (eluted with hexanes/EtOAc = 8:1)
to give the product 5cd (41.0 mg, 57% yield, >20:1 rr) as a colorless oil.

'H NMR (400 MHz, CDCl3) & 7.70 — 7.65 (m, 2H), 7.52 — 7.45 (m, 1H), 7.44 — 7.37
(m, 2H), 7.10 (d, J = 8.6 Hz, 2H), 6.81 (d, J = 8.7 Hz, 2H), 5.87 (d, J = 9.2 Hz, 1H),
4.21 (td, J = 8.2, 3.8 Hz, 1H), 3.76 (s, 3H), 3.52 (td, J = 6.6, 2.1 Hz, 2H), 2.67 (dd, J =
8.8, 6.7 Hz, 2H), 1.95 - 1.87 (m, 1H), 1.85 - 1.75 (m, 3H), 1.66 — 1.61 (m, 1H), 1.57
—1.49 (m, 3H).

13C NMR (101 MHz, CDCl3) § 167.3, 158.0, 134.9, 133.9, 131.5, 129.4, 128.7, 126.9,
114.1,55.4, 49.6, 45.0, 37.2, 34.7, 32.4, 31.6, 23.3.

HR-MS (ESI) m/z calcd for C21H27CINO," [M+H"]: 360.1725, found 360.1726.

PMP
NiBrydme (10 mol%) NHBz
L1 (12 mol%)
N_O Mn (3.5 equiv)
BZHN. _~_ + PMP—I + g o : o

Nal (2.5 equiv)
DMA (0.1 M)

1a 2a 3f rt, 18 h 4ce ’\;@

(@)

N-(8-(1,3-Dioxoisoindolin-2-yl)-2-(4-methoxybenzyl)octyl)benzamide (4ce)
Following General Procedure C, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (93.6 mg, 0.4 mmol) and 2-(6-bromohexyl)isoindoline-1,3-dione (124.0
mg, 0.4 mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 3:1) to give the product
4ce (69.6 mg, 70% yield, 7:1 rr) as a colorless oil.

'H NMR (400 MHz, CDCls) & 7.82 (dd, J = 5.5, 3.0 Hz, 2H), 7.69 (dd, J = 5.4, 3.0
Hz, 2H), 7.56 — 7.50 (m, 2H), 7.46 — 7.40 (m, 1H), 7.38 — 7.32 (m, 2H), 7.11 (d, J =
8.6 Hz, 2H), 6.82 (d, J = 8.6 Hz, 2H), 5.98 — 5.91 (m, 1H), 3.76 (s, 3H), 3.66 (t, J =
7.3 Hz, 2H), 3.53 (ddd, J = 13.8, 6.5, 5.0 Hz, 1H), 3.25 (ddd, J = 13.7, 7.2, 5.2 Hz,
1H), 2.71 (dd, J = 13.9, 5.8 Hz, 1H), 2.49 (dd, J = 13.9, 8.3 Hz, 1H), 1.89 (d, J = 6.4
Hz, 1H), 1.77 (d, J = 5.0 Hz, 1H), 1.69 — 1.64 (m, 3H), 1.41 — 1.29 (m, 6H).

13C NMR (101 MHz, CDCl3) 6 168.6, 167.3, 158.2, 134.8, 134.0, 132.7, 132.3, 131.3,
130.1, 128.5, 126.9, 123.3, 114.2, 55.3, 43.9, 40.7, 39.0, 38.0, 32.5, 29.4, 28.6, 26.8,
26.7.

HR-MS (ESI) m/z calcd for C31HasN204" [M+H™]: 499.2591, found 499.2591.
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NI(BF4)2 6H2O (10 mol%

L6 (12 mol%)
Mn (2.0 equiv)
BzHN\/\ + PMP—I 4+ 05 ; BIHN
a equiv
1a IPA/MeOH (0.1 M, 5/1)
50°C, 18 h

N-(9-(1,3-Dioxoisoindo|in-2-y|)-1-(4-methoxyphenyl)nonan-3-yl)benzam|de (5ce)
Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (70.2 mg, 0.3 mmol) and 2-(6-bromohexyl)isoindoline-1,3-dione (93.0
mg, 0.3 mmol), Mn (22.0 mg, 0.4 mmol) were used for the reaction. The crude
mixture was purified by flash chromatography on silica gel (eluted with
hexanes/EtOAc = 6:1) to give the product 5ce (53.8 mg, 54% yield, >20:1 rr) as a
colorless oil.

'H NMR (400 MHz, CDCIs) § 7.81 (dd, J = 5.4, 3.0 Hz, 2H), 7.71 — 7.66 (m, 4H),
7.49 — 7.44 (m, 1H), 7.41 — 7.34 (m, 2H), 7.09 (d, J = 8.7 Hz, 2H), 6.79 (d, J = 8.6 Hz,
2H), 5.93 (d, J = 9.1 Hz, 1H), 4.19 (dt, J = 7.9, 4.3 Hz, 1H), 3.75 (s, 3H), 3.64 (t, J =
7.3 Hz, 2H), 2.64 (dd, J = 8.8, 7.0 Hz, 2H), 1.87 (td, J = 8.1, 4.7 Hz, 2H), 1.82 - 1.74
(m, 1H), 1.68 — 1.61 (m, 2H), 1.52 — 1.48 (m, 1H), 1.39 — 1.29 (m, 6H).

13C NMR (101 MHz, CDCls3) § 168.5, 167.2, 157.9, 135.0, 134.0, 133.9, 132.2, 131.4,
129.3, 128.6, 126.9, 123.2, 114.0, 55.3, 49.8, 38.0, 37.3, 35.3, 31.6, 29.2, 28.5, 26.8,
25.9.

HR-MS (ESI) m/z calcd for C31H3sN204" [M+H"]: 499.2591, found 499.2572.

PMP
NiBryedme (10 mol%) NHBz

L1 (12 mol%)

0 Mn (3.5 equiv)
BzHN + PMP—I +
N Nal (2.5 equiv) O
Br OBn DMA (0.1 M)

1a 2a 3g rt, 18 h el

Benzyl-10-benzamido-9-(4-methoxybenzyl)decanoate (4cf)

Following General Procedure C, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (93.6 mg, 0.4 mmol) and benzyl 8-bromooctanoate (124.8 mg, 0.4
mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the product
4cf (42.3 mg, 42% yield, >20:1 rr) as a colorless oil.

'H NMR (600 MHz, CDCls) & 7.54 — 7.50 (m, 2H), 7.47 — 7.43 (m, 1H), 7.38 — 7.34
(m, 6H), 7.33 — 7.30 (m, 1H), 7.12 (d, J = 8.5 Hz, 2H), 6.84 (d, J = 8.6 Hz, 2H), 5.90
(t, J = 5.7 Hz, 1H), 5.11 (s, 2H), 3.77 (s, 3H), 3.56 (ddd, J = 13.6, 6.6, 5.0 Hz, 1H),
3.25 (ddd, J = 13.6, 7.3, 5.1 Hz, 1H), 2.73 (dd, J = 13.9, 5.8 Hz, 1H), 2.50 (dd, J =
13.9, 8.3 Hz, 1H), 2.34 (t, J = 7.5 Hz, 2H), 1.91 (dd, J = 9.8, 3.7 Hz, 1H), 1.62 (q, J =
7.2 Hz, 2H), 1.41 - 1.33 (m, 4H), 1.33 — 1.23 (m, 6H).

13C NMR (151 MHz, CDCl3) 6 173.8, 167.3, 158.2, 136.3, 134.8, 132.7, 131.4, 130.1,
128.7, 128.5, 128.3, 126.8, 114.2, 66.2, 55.4, 44.0, 40.7, 39.1, 34.4, 32.7, 29.7, 29.25,
29.17, 26.8, 25.0.

HR-MS (ESI) m/z calcd for C32HaoNO4" [M+H™]: 502.2952, found 502.2950.
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Ni(BF4)*6H,0 (10 mol%) O

(\/\\\( L6 (12 mOI%) OB
0) Mn (2.0 equiv) n
BzHN

~X + PMP—I + Br BzHN

OBn Nal (0.5 equiv)
1a 2a 3g IPA/MeOH (0.1 M, 5/1) 5cf
50°C, 18 h OMe

Benzyl-9-benzamido-11-(4-methoxyphenyl)undecanoate (5cf)

Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (70.2 mg, 0.3 mmol) and benzyl 8-bromooctanoate (93.6 mg, 0.3
mmol), Mn (22.0 mg, 0.4 mmol) were used for the reaction. The crude mixture was
purified by flash chromatography on silica gel (eluted with hexanes/EtOAc = 8:1) to
give the product 5c¢f (52.1 mg, 52% yield, >20:1 rr) as a colorless oil.

'H NMR (600 MHz, CDCl3) & 7.63 — 7.57 (m, 2H), 7.45 — 7.39 (m, 1H), 7.36 — 7.32
(m, 2H), 7.29 — 7.26 (m, 4H), 7.24 (d, J = 3.1 Hz, 1H), 7.03 (d, J = 8.5 Hz, 2H), 6.73
(d, J = 8.6 Hz, 2H), 5.74 (d, J = 9.1 Hz, 1H), 5.03 (s, 2H), 4.13 (tt, J = 8.6, 3.7 Hz,
1H), 3.69 (s, 3H), 2.59 (dd, J = 9.0, 6.6 Hz, 2H), 2.26 (t, J = 7.6 Hz, 2H), 1.88 — 1.78
(m, 1H), 1.75 — 1.66 (m, 1H), 1.57 — 1.48 (m, 3H), 1.47 — 1.36 (m, 1H), 1.30 — 1.25
(m, 2H), 1.22 — 1.18 (m, 6H).

13C NMR (151 MHz, CDCl3) § 173.8, 167.2, 158.0, 136.3, 135.1, 134.1, 131.4, 129.4,
128.7, 128.6, 128.3, 126.9, 114.0, 66.2, 55.4, 49.8, 37.3, 35.5, 34.4, 31.6, 29.5, 29.2,
29.1, 26.0, 25.0.

HR-MS (ESI) m/z calcd for C32H4oNO4" [M+H*]: 502.2952, found 502.2949.

NiBrye«dme (10 mol%)

0,
Y e
BZHN. _~_ + PMP—I + I '

Ph Nal (2.5 equiv)
. 2a 3h DMA (0.1 M) Ph

rt, 18 h

4cg

N-(2-(4-Methoxybenzyl)-4-phenylbutyl)benzamide (4cg)

Following General Procedure C, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (93.6 mg, 0.4 mmol) and (2-bromoethyl)benzene (55.0 uL, 73.6 mg, 0.4
mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the product
4cg (37.8 mg, 51% vyield, 5:1 rr) as a white solid.

'H NMR (400 MHz, CDClz3) & 7.55 — 7.50 (m, 2H), 7.48 — 7.44 (m, 1H), 7.37 (dd, J
=8.2,6.8 Hz, 2H), 7.31 — 7.26 (m, 2H), 7.22 — 7.15 (m, 3H), 7.12 (d, J = 8.6 Hz, 2H),
6.85 (d, J = 8.6 Hz, 2H), 5.90 (t, J = 6.0 Hz, 1H), 3.78 (s, 3H), 3.60 (ddd, J = 13.6, 6.5,
5.3 Hz, 1H), 3.35 (ddd, J = 13.6, 6.9, 5.2 Hz, 1H), 2.86 — 2.69 (m, 3H), 2.58 (dd, J =
13.9, 8.2 Hz, 1H), 2.02 — 1.93 (m, 1H), 1.78 — 1.65 (m, 2H).

13C NMR (101 MHz, CDCIs) & 167.4, 158.3, 142.3, 134.7, 132.4, 131.4, 130.1,
128.54, 128.52, 126.9, 126.0, 114.2, 55.4, 43.7, 40.2, 38.9, 34.3, 33.2.

HR-MS (ESI) m/z calcd for CosH27NO2Na ™ [M+Na*]: 396.1934, found 396.1926.
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Ni(BF4)2°6H,0 (10 mol%)

B L6 (12 mol%) oh
r .
BzHN\/\ . PMP—| *+ I Mn (2.0 equiv) _ /::l\
Ph PMP NHBz

Nal (0.5 equiv)
1a 2a 3h  IPA/MeOH (0.1 M, 5/1) 5cg
50 °C, 18 h
N-(1-(4-Methoxyphenyl)-5-phenylpentan-3-yl)benzamide (5cg)
Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (70.2 mg, 0.3 mmol) and (2-bromoethyl)benzene (41.0 pL, 55.2 mg, 0.3
mmol), Mn (22.0 mg, 0.4 mmol) were used for the reaction. The crude mixture was
purified by flash chromatography on silica gel (eluted with hexanes/EtOAc = 8:1) to
give the product 5cg (58.3 mg, 78% yield, >20:1 rr) as a white solid.
'H NMR (600 MHz, CDCl3) & 7.62 — 7.55 (m, 2H), 7.46 — 7.41 (m, 1H), 7.39 — 7.33
(m, 2H), 7.24 — 7.18 (m, 2H), 7.14 (d, J = 7.3 Hz, 3H), 7.05 (d, J = 8.6 Hz, 2H), 6.76
(d, J=8.6 Hz, 2H), 5.83 (d, J = 9.1 Hz, 1H), 4.26 (tdd, J = 8.5, 4.7, 3.5 Hz, 1H), 3.72
(s, 3H), 2.65 (dt, J =19.4, 7.9 Hz, 4H), 1.97 — 1.87 (m, 2H), 1.80 — 1.75 (m, 1H), 1.70
—1.61 (m, 1H).
13C NMR (101 MHz, CDCl3) § 167.2, 158.0, 141.9, 134.9, 133.9, 131.5, 129.4, 128.6,
128.5, 126.9, 126.8, 126.1, 114.0, 55.4, 49.8, 37.3, 37.2, 32.5, 31.6.
HR-MS (ESI) m/z calcd for C2sH2sNO2* [M+H*]: 374.2115, found 374.2098.

NiBryedme (10 mol%)
L1 (12 mol%)

Br
i PMP NHBz
BzHN\/\ + PMP—I 4 Mn (3.5 equiv)
| Nal (2.5 equiv) =
1a 2a 3i DMA (0.1 M)
tt, 18 h 4ch

N-(2-(4-Methoxybenzyl)-6-methylhept-5-en-1-yl)benzamide (4ch)

Following General Procedure C, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (93.6 mg, 0.4 mmol) and 5-bromo-2-methylpent-2-ene (54.0 uL, 64.8
mg, 0.4 mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the product
4ch (44.9 mg, 64% vyield, 4:1 rr) as a colorless oil.

'H NMR (400 MHz, CDClz3) & 7.56 — 7.50 (m, 2H), 7.48 — 7.43 (m, 1H), 7.36 (dd, J
=8.2,6.8 Hz, 2H), 7.17 — 7.10 (m, 2H), 6.84 (d, J = 8.5 Hz, 2H), 5.94 — 5.86 (m, 1H),
5.09 (ddt, J=8.6, 7.1, 1.5 Hz, 1H), 3.78 (s, 3H), 3.56 (ddd, J = 13.5, 6.5, 5.2 Hz, 1H),
3.30 (ddd, J = 13.5, 7.1, 5.1 Hz, 1H), 2.76 (dd, J = 13.9, 5.7 Hz, 1H), 2.51 (dd, J =
13.9, 8.4 Hz, 1H), 2.10 (q, J = 7.7 Hz, 2H), 1.95 (p, J = 6.7 Hz, 1H), 1.69 (s, 3H),
1.61 (s, 3H), 1.47 — 1.36 (m, 2H).

13C NMR (101 MHz, CDCl3) § 167.3, 158.2, 134.8, 132.7, 132.1, 131.4, 130.1, 128.5,
126.8, 124.3, 114.2,55.4, 43.9, 40.3, 39.0, 32.8, 25.9, 25.5, 17.9.

HR-MS (ESI) m/z calcd for C23H3oNO2" [M+H™]: 352.2271, found 352.2269.

Br Ni(BF4),*6H,0 (10 mol%)
L6 (12 mol%) e
BZHN\/\ + PMP—| + Mn (2.0 equiv) N
PMP NHBz

Nal (0.5 equiv)
1a 2a 3i IPA/MeOH (0.1 M, 5/1) 5ch
50°C, 18 h
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N-(1-(4-Methoxyphenyl)-7-methyloct-6-en-3-yl)benzamide (5ch)

Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (70.2 mg, 0.3 mmol) and 5-bromo-2-methylpent-2-ene (40.0 uL, 48.6
mg, 0.3 mmol), Mn (22.0 mg, 0.4 mmol) were used for the reaction. The crude
mixture was purified by flash chromatography on silica gel (eluted with
hexanes/EtOAc = 8:1) to give the product 5ch (35.1 mg, 50% vyield, >20:1 rr) as a
colorless oil.

'H NMR (600 MHz, CDClz3) & 7.68 — 7.64 (m, 2H), 7.47 — 7.41 (m, 1H), 7.36 (dd, J
=8.4,7.0 Hz, 2H), 7.06 (d, J = 8.6 Hz, 2H), 6.76 (d, J = 8.6 Hz, 2H), 5.89 (d, J =9.0
Hz, 1H), 5.08 (tt, J = 7.0, 1.6 Hz, 1H), 4.22 — 4.13 (m, 1H), 3.72 (s, 3H), 2.62 (t, J =
7.9 Hz, 2H), 2.04 (q, J = 8.1 Hz, 2H), 1.89 — 1.83 (m, 1H), 1.80 — 1.74 (m, 1H), 1.65
—1.60 (m, 4H), 1.56 — 1.49 (m, 4H).

13C NMR (151 MHz, CDCls) § 167.1, 157.9, 135.1, 134.1, 132.3, 131.4, 129.4, 128.6,
126.9, 123.9, 114.0, 55.3, 49.8, 37.3, 35.3, 31.6, 25.8, 24.7, 17.8.

HR-MS (ESI) m/z calcd for C23H3oNO>" [M+H*]: 352.271, found 352.2269.

NiBrysdme (10 mol%) PMP NHBz
L1 (12 mol%)

Mn (3.5 equiv)
BzHN\/\ + PMP—I + ﬁ/_/:>
Nal (2.5 equiv)
Br DMA (0.1 M) \
1a 2a 3j rt, 18 h 4ci

N-(2-(4-Methoxybenzyl)undec-10-en-1-yl)benzamide (4ci)
Following General Procedure C, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (93.6 mg, 0.4 mmol) and 9-bromonon-1-ene (74.3 pL, 82.0 mg, 0.4
mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the product
4ci (31.0 mg, 39% vyield, 6:1 rr) as a colorless oil.
'H NMR (400 MHz, CDCls) 8 7.52 (d, J = 7.7 Hz, 2H), 7.48 — 7.41 (m, 1H), 7.39 —
7.33 (m, 2H), 7.12 (d, J = 8.5 Hz, 2H), 6.84 (d, J = 8.5 Hz, 2H), 5.88 (t, J = 5.8 Hz,
1H), 5.53 — 5.28 (m, 3H), 3.77 (s, 3H), 3.57 (dt, J = 11.7, 4.4 Hz, 1H), 3.25 (dt, J =
13.4, 6.4 Hz, 1H), 2.74 (dd, J = 14.1, 5.8 Hz, 1H), 2.50 (dd, J = 14.0, 8.3 Hz, 1H),
1.98 (dt, J = 24.9, 10.0 Hz, 4H), 1.71 — 1.57 (m, 2H), 1.29 (dd, J = 9.9, 6.3 Hz, 7H),
0.92 -0.79 (m, 2H).
13C NMR (151 MHz, CDCl3) § 167.3, 158.2, 134.8, 132.8, 131.4, 130.1, 128.5, 126.8,
124.8, 123.8, 114.2,55.4, 44.0, 40.7, 39.1, 32.7, 29.9, 29.6, 29.2, 26.9, 18.1, 14.1.
HR-MS (ESI) m/z calcd for C2sH3sNO2* [M+H™]: 394.2741, found 394.2735.

Ni(BF 4)2°6H,0 (10 mol%)

(\9 L6 (12 mol%)
Mn (2.0 equiv)
BzHN _
~ X+ PMP—I 4+ BZHN V

Br Nal (0.5 equiv)
1a 2a 3j IPA/MeOH (0.1 M, 5/1) 5ci
50 °C, 18 h ¢ OMe

N-(1-(4-Methoxyphenyl)dodec-11-en-3-yl)benzamide (5ci)

Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-jodoanisole (70.2 mg, 0.3 mmol) and 9-bromonon-1-ene (55.7 puL, 61.5 mg, 0.3
mmol), Mn (22.0 mg, 0.4 mmol) were used for the reaction. The crude mixture was
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purified by flash chromatography on silica gel (eluted with hexanes/EtOAc = 8:1) to
give the product 5ci (42.4 mg, 54% vyield, 6:1 rr) as a colorless oil.

'H NMR (400 MHz, CDCl3) ) § 7.63 — 7.57 (m, 2H), 7.43 — 7.38 (m, 1H), 7.33 (dd, J
=8.2, 6.6 Hz, 2H), 7.03 (d, J = 8.7 Hz, 2H), 6.73 (d, J = 8.6 Hz, 2H), 5.79 (d, J = 9.6
Hz, 1H), 5.76 — 5.66 (m, 1H), 4.90 (dd, J = 17.2, 1.9 Hz, 1H), 4.86 — 4.79 (m, 1H),
4.12 (tt, J = 8.6, 3.6 Hz, 1H), 3.68 (s, 3H), 2.58 (dd, J = 8.8, 6.9 Hz, 2H), 1.98 — 1.91
(m, 2H), 1.87 — 1.79 (m, 1H), 1.74 — 1.65 (m, 1H), 1.58 — 1.51 (m, 2H), 1.44 — 1.38
(m, 1H), 1.23 — 1.14 (m, 9H).

13C NMR (101 MHz, CDCl3) 8 167.2, 157.9, 139.3, 135.0, 134.1, 131.4, 129.4, 128.6,
126.9, 114.3, 114.0, 55.3, 49.9, 37.3, 35.5, 33.9, 31.6, 29.2, 29.0, 26.0, 22.8, 14.2.
HR-MS (ESI) m/z calcd for C2sH3sNO2" [M+H™]: 394.2741, found 394.2733.

NiBryedme (10 mol%)

Br L1 (12 mol%) PMP NHB
Mn (3.5 equiv “

BzZHN. _~. + PMP—I + F\j : i Q/\
Nal (2.5 equiv) F
o 2a 3K DMA (0.1 M)

rt, 18 h

4cj

N-(5-Fluoro-2-(4-methoxybenzyl)pentyl)benzamide (4cj)
Following General Procedure C, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (93.6 mg, 0.4 mmol) and 1-bromo-3-fluoropropane (37.0 uL, 56.0 mg,
0.4 mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the product
4cj (50.0 mg, 76% yield, >20:1 rr) as a colorless oil.
'H NMR (600 MHz, CDCl3) & 7.56 — 7.51 (m, 2H), 7.48 — 7.43 (m, 1H), 7.39 — 7.34
(m, 2H), 7.12 (d, J = 8.6 Hz, 2H), 6.84 (d, J = 8.6 Hz, 2H), 6.01 — 5.97 (m, 1H), 4.50
—4.44 (m, 1H), 4.43 — 4.36 (m, 1H), 3.77 (s, 3H), 3.55 (ddd, J = 13.7, 6.6, 5.3 Hz,
1H), 3.30 (ddd, J = 13.7, 7.0, 5.3 Hz, 1H), 2.73 (dd, J = 13.9, 6.0 Hz, 1H), 2.54 (dd, J
=13.9, 8.2 Hz, 1H), 1.99 (dt, J = 13.2, 6.5 Hz, 1H), 1.86 — 1.78 (m, 2H), 1.52 — 1.46
(m, 2H).
13C NMR (151 MHz, CDCl3) § 167.4, 158.3, 134.6, 132.3, 131.5, 130.0, 128.6, 126.9,
114.2,84.3 (d, J = 164.8 Hz), 55.4, 43.6, 40.4, 39.0, 28.2 (d, J = 4.8 Hz), 27.8 (d, J =
19.4 Hz).
HR-MS (ESI) m/z calcd for C2oH2sFNO2" [M+H"]: 330.1864, found 330.1856.

Ni(BF 4)226H20 (10 mol%)

B L6 (12 mol%) F
I .
BZHN. . + PMP—I + Mn(@Dequiv) :ij\
F PMP NHBz

Nal (0.5 equiv)
1a 2a 3k IPA/MeOH (0.1 M, 5/1) 5cj
50 °C, 18 h

N-(6-Fluoro-1-(4-methoxyphenyl)hexan-3-yl)benzamide (5cj)

Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (70.2 mg, 0.3 mmol) and 1-bromo-3-fluoropropane (28.0 puL, 42.0 mg,
0.3 mmol), Mn (22.0 mg, 0.4 mmol) were used for the reaction. The crude mixture
was purified by flash chromatography on silica gel (eluted with hexanes/EtOAc = 8:1)
to give the product 5cj (48.4 mg, 74% yield, 6:1 rr) as a colorless oil.

'H NMR (600 MHz, CDCls) § 7.63 — 7.59 (m, 2H), 7.40 (dd, J = 8.3, 6.7 Hz, 1H),
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7.35 — 7.26 (M, 2H), 7.01 (d, J = 8.6 Hz, 2H), 6.72 (d, J = 8.6 Hz, 2H), 5.95 (d, J =
9.1 Hz, 1H), 4.44 — 4.37 (m, 1H), 4.32 (dtd, J = 9.1, 4.5, 2.6 Hz, 1H), 4.16 (tt, J = 8.9,
4.5 Hz, 1H), 3.67 (s, 3H), 2.65 — 2.54 (m, 2H), 1.86 — 1.79 (m, 1H), 1.73 — 1.63 (m,
4H), 1.57 — 1.49 (m, 1H).

13C NMR (151 MHz, CDCl3) § 167.3, 158.0, 134.8, 133.8, 131.5, 129.3, 128.6, 126.9,
114.0, 83.9 (d, J = 164.6 Hz), 55.3, 49.4, 37.3, 31.6, 31.3 (d, J = 4.3 Hz), 27.2 (d, J =
19.8 Hz).

19F NMR (376 MHz, CDCl3) § -220.7 — -213.1 (m).

HR-MS (ESI) m/z calcd for CaoH2sENO2* [M+H*]: 330.1864, found 330.1855.

NiBryedme (10 mol%)

Br L1 (12 mol%) PMP NHB
B Mn (3.5 equiv) ‘
BZHN A *+ PMP—I +_ c\j Q/\
3 Nal (2.5 equiv) FaC

o 2a 31 DMA (0.1 M)

rt, 18 h

N-(6,6,6-Trifluoro-2-(4-methoxybenzyl)hexyl)benzamide (4ck)
Following General Procedure C, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (93.6 mg, 0.4 mmol) and 4-bromo-1,1,1-trifluorobutane (49.0 uL, 76.0
mg, 0.4 mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the product
4ck (52.3mg, 69% vyield, 4:1 rr) as a colorless oil.
'H NMR (600 MHz, CDCls) & 7.56 — 7.50 (m, 2H), 7.48 — 7.45 (m, 1H), 7.40 — 7.33
(m, 2H), 7.11 (d, J = 8.5 Hz, 2H), 6.84 (d, J = 8.6 Hz, 2H), 5.95 (t, J = 6.1 Hz, 1H),
3.78 (s, 3H), 3.56 (ddd, J = 13.7, 6.7, 5.1 Hz, 1H), 3.28 (ddd, J = 13.7, 7.2, 5.3 Hz,
1H), 2.72 (dd, J = 13.9, 6.0 Hz, 1H), 2.54 (dd, J = 14.0, 8.2 Hz, 1H), 2.11 — 2.02 (m,
2H), 2.00 - 1.90 (m, 1H), 1.68 (q, J = 7.5 Hz, 2H), 1.49 — 1.38 (m, 2H).
13C NMR (101 MHz, CDCls) 6 167.4, 158.4, 134.6, 132.1, 131.5, 130.0, 128.6, 127.2
(9, J = 283.3 Hz), 126.9, 114.3, 55.4, 43.6, 40.6, 38.8, 34.0 (g, J = 28.5 Hz), 31.6,
19.5(q, J=3.1 H2).
F NMR (376 MHz, CDClz) 6 -63.19 — -66.95 (m)
HR-MS (ESI) m/z calcd for C21H2sF3NO2* [M+H*]: 380.1832, found 380.1831.

Ni(BF 4)226H,0 (10 mol%)

B L6 (12 mol%) FsC
I .
Mn (2.0 equiv
BZHN . + PMP—I + (20equv) :i:l\
Fs;C PMP NHBz

Nal (0.5 equiv)
1a 2a 3l IPA/MeOH (0.1 M, 5/1) 5ck
50°C, 18 h

N-(1-(4-Methoxyphenyl)heptan-3-yl)benzamide (5ck)

Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-ijodoanisole (70.2 mg, 0.3 mmol) and 4-bromo-1,1,1-trifluorobutane (37.0 puL, 57.0
mg, 0.3 mmol), Mn (22.0 mg, 0.4 mmol) were used for the reaction. The crude
mixture was purified by flash chromatography on silica gel (eluted with
hexanes/EtOAc = 8:1) to give the product 5ck (41.1 mg, 54% vyield, >20:1 rr) as a
colorless oil.

'H NMR (400 MHz, CDCl3) & 7.74 — 7.67 (m, 2H), 7.54 — 7.49 (m, 1H), 7.46 — 7.40
(m, 2H), 7.12 (d, J = 8.6 Hz, 2H), 6.83 (d, J = 8.6 Hz, 2H), 6.09 (d, J = 9.1 Hz, 1H),

4ck
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4.23 (tt, J = 8.7, 4.1 Hz, 1H), 3.78 (s, 3H), 2.69 (dt, J = 10.1, 4.7 Hz, 2H), 2.20 — 2.08
(m, 2H), 1.97 — 1.81 (m, 2H), 1.72 — 1.60 (m, 4H).

13C NMR (101 MHz, CDCl3) § 167.4, 158.1, 134.7, 133.6, 131.6, 129.4, 128.7, 126.9,
125.8 (g, J = 276.2 Hz), 114.1, 55.4, 49.3, 37.1, 34.6, 33.5 (d, J = 28.5 Hz), 31.6, 18.7
(d, J = 3.0 Hz).

19F NMR (376 MHz, CDCl3) § -64.61 — -68.65 (m)

HR-MS (ESI) m/z calcd for CaiH2sFsNO2* [M+H*]: 380.1832, found 380.1830.

NiBryedme (10 mol%)
L1 (12 mol%)

Br i PMP NHBz
Mn (3.5 equiv
R MLl L
MeO Nal (2.5 equiv)
rt, 18 h

N-(6-Methoxy-2-(4-methoxybenzyl)hexyl)benzamide (4cl)
Following General Procedure C, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (93.6 mg, 0.4 mmol) and 1-bromo-4-methoxybutane (51.0 uL, 66.4 mg,
0.4 mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the product
4cl (49.0 mg, 69% vyield, 5:1 rr) as a colorless oil.
'H NMR (400 MHz, CDCl3) & 7.50 — 7.44 (m, 2H), 7.41 — 7.34 (m, 1H), 7.32 — 7.26
(m, 2H), 7.06 — 7.00 (m, 2H), 6.76 (d, J = 8.4 Hz, 2H), 5.90 (s, 1H), 3.69 (s, 3H), 3.48
(dt, J=12.2, 6.0 Hz, 1H), 3.29 (t, J = 6.2 Hz, 2H), 3.23 (s, 3H), 3.19 — 3.14 (m, 1H),
2.69 — 2.55 (m, 1H), 2.49 — 2.41 (m, 1H), 1.89 — 1.75 (m, 1H), 1.53 — 1.47 (m, 2H),
1.43 -1.36 (m, 2H), 1.34 — 1.28 (m, 2H).
13C NMR (101 MHz, CDCl3) § 167.3, 158.2, 134.7, 132.6, 131.4, 130.1, 128.5, 126.9,
114.2,72.7,58.7, 55.3, 43.8, 40.7, 38.9, 32.3, 29.9, 23.5.
HR-MS (ESI) m/z calcd for C22H3oNO3* [M+H*]: 356.2220, found 356.2218.

Ni(BF 4)2+6H,0 (10 mol%)

L6 (12 mol%)
Br Mn (2.0 equiv) MeO
BN + PMP—1 + i .
MeO Nal (0.5 equiv) PMP NHBz
1a 2a 3m IPA/MeOH (0.1 M, 5/1) 5l
50 °C, 18 h

N-(7-Methoxy-1-(4-methoxyphenyl)heptan-3-yl)benzamide (5cl)

Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (70.2 mg, 0.3 mmol) and 1-bromo-4-methoxybutane (38.0 uL, 49.8 mg,
0.3 mmol), Mn (22.0 mg, 0.4 mmol) were used for the reaction. The crude mixture
was purified by flash chromatography on silica gel (eluted with hexanes/EtOAc = 8:1)
to give the product 5cl (43.2 mg, 61% yield, 20:1 rr) as a colorless oil.

'H NMR (400 MHz, CDClz) 6 7.72 — 7.67 (m, 2H), 7.50 — 7.45 (m, 1H), 7.40 (dd, J
=8.2,6.7 Hz, 2H), 7.10 (d, J = 8.6 Hz, 2H), 6.80 (d, J = 8.6 Hz, 2H), 5.97 (d, J = 9.0
Hz, 1H), 4.25 - 4.17 (m, 1H), 3.75 (s, 3H), 3.35 (td, J = 6.4, 1.6 Hz, 2H), 3.30 (s, 3H),
2.66 (dd, J = 8.7, 7.0 Hz, 2H), 1.96 — 1.87 (m, 1H), 1.85 — 1.75 (m, 1H), 1.65 — 1.52
(m, 4H), 1.49 — 1.38 (m, 2H).

13C NMR (101 MHz, CDCl3) 6 167.2, 157.9, 135.0, 134.0, 131.4, 129.3, 128.6, 126.9,
114.0, 72.7, 58.6, 55.3, 49.8, 37.2, 35.2, 31.6, 29.6, 22.7.
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HR-MS (ESI) m/z calcd for C22HaNOs* [M+H"]: 356.2220, found 356.2217.

NiBrye«dme (10 mol%) PMP NHBz
0 L1 (12 mol%)
BZHN -~ + PMP—I + /\/\/\( Mn (3.5 equiv)
o . Ph Nal (2.5 equiv) Ph
] ) DMA (0.1 M)
a a 3n rt, 18 h 4cm®

N-(2-(4-Methoxybenzyl)-8-ox0-8-phenyloctyl)benzamide (4cm)

Following General Procedure C, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (93.6 mg, 0.4 mmol) and 6-bromo-1-phenylhexan-1-one (102.0 mg, 0.4
mmol) were used for the reaction. The crude mixture was purified by flash
chromatography on silica gel (eluted with hexanes/EtOAc = 4:1) to give the product
4cm (60.2 mg, 68% vyield, 6:1 rr) as a colorless oil.

'H NMR (400 MHz, CDCIs) & 8.00 — 7.92 (m, 2H), 7.58 — 7.49 (m, 3H), 7.49 — 7.42
(m, 3H), 7.36 (dd, J = 8.1, 6.8 Hz, 2H), 7.12 (d, J = 8.6 Hz, 2H), 6.83 (d, J = 8.6 Hz,
2H), 5.95 - 5.87 (m, 1H), 3.77 (s, 3H), 3.57 (ddd, J = 13.6, 6.6, 5.1 Hz, 1H), 3.27
(ddd, J = 13.6, 7.2, 5.1 Hz, 1H), 2.96 (t, J = 7.3 Hz, 2H), 2.73 (dd, J = 13.9, 5.8 Hz,
1H), 2.51 (dd, J = 13.9, 8.3 Hz, 1H), 1.94 (p, J = 6.5 Hz, 1H), 1.81 — 1.69 (m, 2H),
1.50 - 1.43 (m, 2H), 1.41 — 1.37 (m, 3H), 1.31 - 1.23 (m, 1H).

13C NMR (101 MHz, CDCIs) § 200.6, 167.3, 158.2, 137.2, 134.8, 133.1, 132.7, 131 .4,
130.1, 128.7, 128.5, 128.2, 126.9, 114.2, 55.4, 43.9, 40.7, 39.1, 38.6, 32.5, 29.6, 26.8,
24.2.

HR-MS (ESI) m/z calcd for C2oH3sNO3* [M+H*]: 444.2533, found 44.2532.

Ni(BF ;)2*6H,0 (10 mol%) Q
O L6 (12 mol%) Ph
Mn (2.0 equiv)
BzHN
~ X+ PMP—I + C\/\ih Nal (0.5 equiv) BzHN
1a 2g Brap, IPA/MeOH (0.1 M, 5/1)
50 °C, 18 h Scm OMe

N-(3-(4-Methoxyphenyl)-2-(tetrahydro-2H-pyran-4-yl)propyl)benzamide (5cm)
Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol),
4-iodoanisole (70.2 mg, 0.3 mmol) and 6-bromo-1-phenylhexan-1-one (76.5 mg, 0.3
mmol), Mn (22.0 mg, 0.4 mmol) were used for the reaction. The crude mixture was
purified by flash chromatography on silica gel (eluted with hexanes/EtOAc = 8:1) to
give the product 5cm (51.8 mg, 58% yield, 6:1 rr) as a colorless oil.

'H NMR (400 MHz, CDCls) & 7.96 — 7.88 (m, 2H), 7.72 — 7.65 (m, 2H), 7.56 — 7.51
(m, 1H), 7.49 — 7.36 (m, 5H), 7.10 (d, J = 8.6 Hz, 2H), 6.80 (d, J = 8.6 Hz, 2H), 5.94
(d, J =9.2 Hz, 1H), 4.21 (dt, J = 9.3, 4.6 Hz, 1H), 3.75 (s, 3H), 2.94 (t, J = 7.3 Hz,
2H), 2.66 (t, J = 7.8 Hz, 2H), 1.93 - 1.86 (m, 1H), 1.83 - 1.78 (m, 1H), 1.72 (t, J = 7.0
Hz, 2H), 1.67 — 1.58 (m, 2H), 1.49 — 1.36 (m, 4H).

13C NMR (101 MHz, CDCls) 6 200.6, 167.2, 157.9, 137.1, 135.0, 134.0, 133.0, 131.4,
129.4, 128.7, 128.6, 128.1, 126.9, 114.0, 55.3, 49.7, 38.5, 37.3, 35.3, 31.6, 29.3, 25.9,
24.2.

HR-MS (ESI) m/z calcd for C29HasNO3s™ [M+H™]: 444.2533, found 444.2433.
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NiBry«dme (10 mol%)

t ' L1 (12 mol%) NHBz
Bu Mn (3.5 equiv)
BZHN _~ + + ‘Bu
| o Nal (2.5 equiv)
a 2g 30

DMA (0.1 M) (@)
1 rt, 18 h 4cn

N-(3-(4-Methoxyphenyl)-2-(tetrahydro-2H-pyran-4-yl)propyl)benzamide (4cn)
Following General Procedure C, N-allylbenzamide (la, 32.2 mg, 0.2 mmol),
1-(tert-butyl)-4-iodobenzene (29, 104.0 mg, 0.4 mmol) and
4-iodotetrahydro-2H-pyran (30, 63.6 mg, 0.3 mmol) were used for the reaction. The
crude mixture was purified by flash chromatography on silica gel (eluted with
hexanes/EtOAc = 4:1) to give the product 4cn (41.7 mg, 55% vyield, 10:1 rr) as a
white solid.

'H NMR (600 MHz, CDClz3) 6 7.42 (d, J = 7.3 Hz, 3H), 7.35 — 7.31 (m, 4H), 7.16 (d,
J=8.1Hz, 2H),5.73 (t, J = 6.0 Hz, 1H), 4.05 - 3.98 (m, 2H), 3.74 (ddd, J = 13.7, 6.9,
4.3 Hz, 1H), 3.38 (td, J = 11.6, 2.1 Hz, 2H), 3.25 - 3.18 (m, 1H), 2.93 — 2.88 (m, 1H),
2.46 (dd, J = 13.8, 10.0 Hz, 1H), 1.86 (ddd, J = 9.6, 7.7, 4.4 Hz, 1H), 1.71 — 1.65 (m,
3H), 1.60 (qd, J = 12.1, 4.5 Hz, 2H), 1.30 (s, 9H).

13C NMR (151 MHz, CDCl3) § 167.0, 149.4, 137.8, 134.5, 131.3, 128.7, 128.5, 126.7,
125.9, 68.5, 68.4, 45.9, 42.0, 38.0, 36.6, 34.5, 31.5, 30.3, 29.8.

HR-MS (ESI) m/z calcd for C2sH3sNO>* [M+H*]: 380.2584, found 380.2576.

L6 (12 mol%)
Mn (2.0 equiv)

|
BZHN _~ + /©/ + ﬁj NaBr (4.0 equiv)
| o NHBz
1a 2n 3o

IPA/3-Methyl-1-butanol

(0.1 M, 511) Fs;C 5cn

50 °C, 18 h
N-(1-(Tetrahydro-2H-pyran-4-yl)-3-(4-(trifluoromethyl)phenyl)propyl)benzamid
e (5cn)
Following General Procedure D, N-allylbenzamide (32.2 mg, 0.2 mmol),
1-iodo-4-(trifluoromethyl)benzene (2n, 108.8 mg, 0.4 mmol),
4-iodotetrahydro-2H-pyran (34.5 puL, 63.6 mg, 0.3 mmol), NaBr (82.4 mg, 0.8 mmol),
IPA (1.65 mL) and 3-methyl-1-butanol (0.35 mL) were used for the reaction. The
crude mixture was purified by flash chromatography on silica gel (eluted with
hexanes/EtOAc = 8:1) to give the product 5cn (30.4 mg, 39% vyield, >20:1 rr) as a
white solid.
'H NMR (400 MHz, CDClz3) & 7.75 — 7.65 (m, 2H), 7.53 — 7.49 (m, 3H), 7.44 (dd, J
= 8.2, 6.7 Hz, 2H), 7.29 (d, J = 7.9 Hz, 2H), 5.80 (d, J = 9.7 Hz, 1H), 4.16 (tdd, J =
9.7, 6.0, 3.5 Hz, 1H), 4.05 — 3.96 (m, 2H), 3.36 (tdd, J = 11.8, 3.8, 2.3 Hz, 2H), 2.82 —
2.72 (m, 2H), 2.06 — 1.94 (m, 1H), 1.85 — 1.72 (m, 2H), 1.68 — 1.61 (m, 2H), 1.52 —
1.40 (m, 2H).
13C NMR (151 MHz, CDCl3) 8 167.6, 145.9, 134.6, 131.8, 128.84, 128.81, 127.8 (q,
J =262.9 Hz), 126.9, 125.6 (q, J = 3.7 Hz), 68.0, 67.9, 53.5, 40.2, 33.9, 32.7, 29.9,
28.6.
F NMR (376 MHz, CDCls) 6 -62.3.
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HR-MS (ESI) m/z calcd for Co2H2sFsNO2™ [M+H*]: 392.1832, found 392.1800.

V1. Mechanistic Experiments

6.1 Scale-up reactions of three-component arylalkylations of allylic amines
Ph NiBrysdme (10 mol%)

= L1 (12 mol%) PMP NHBz
+ PMP—| + Mn (3.5 equiv)

BzHN Nal 2.5 oqui)
Br al (2.5 equiv

1a 2a 3a DMA (0.1 M) 4aa “pp

rt, 18 h 656.0 mg, 84%

9:1rr

In a nitrogen-filled glovebox, NiBr..dme (62.0 mg, 0.2 mmol, 10 mol%), L1 (116.0
mg, 0.24 mmol, 12 mol%), 4-iodoanisole 2a (936.1 mg, 4.0 mmol, 2.0 equiv), Mn
(386.0 mg, 7.0 mmol, 3.5 equiv), Nal (750.0 mg, 5.0 mmol, 2.5 equiv) and DMA
(20.0 mL) were added to a 100-mL vial equipped with a stirring bar. Then, 1a (322.0
mg, 2.0 mmol, 1.0 equiv) and 1-bromo-3-phenylpropane 3a (792.0 mg, 4.0 mmol, 2.0
equiv) were added. The reaction mixture was transferred out of the glovebox and
stirred at room temperature for 18 h. The mixture was diluted with EtOAc and washed
with water and brine. The organic phase was dried with anhydrous Na>SOs, filtered,
and purified by flash chromatography to afford 4aa (light yellow solid, 656.0 mg,
84% yield, 9:1 rr).

Ph
Ni(BF 4),*6H,0 (10 mol%)
/ Ph L6 (12 mol%)
+ PMP—I + Mn (3.0 equiv) NHBz .
BzHN Nal (0.5 equiv) 8 <. o0
Br PMP =3
1a 2a 3a_ IPA/MeOH (0.1 M, 5/1) 5aa =3,
50 °C, 18 h 606.2 mg, 76% [ AL

10:1rr

In a nitrogen-filled glovebox, Ni(BF4)..6H20 (68.0 mg, 0.2 mmol, 10 mol%), L6
(116.0 mg, 0.24 mmol, 12 mol%), 4-iodoanisole 2a (702.1 mg, 3.0 mmol, 1.5 equiv),
Mn (330.0 mg, 6.0 mmol, 3.0 equiv), Nal (150.0 mg, 1.0 mmol, 0.5 equiv), IPA (16.5
mL) and MeOH (3.5 mL) were added to a 100-mL vial equipped with a stirring bar.
Then, 1la (322.0 mg, 2.0 mmol, 1.0 equiv), and 1-bromo-3-phenylpropane 3a (594.0
mg, 3.0 mmol, 1.5 equiv) were added. The reaction mixture was transferred out of the
glovebox and stirred at 50 °C for 18 h. The mixture was diluted with EtOAc and
washed with water and brine. The organic phase was dried with anhydrous Na>SOa,
filtered, and purified by flash chromatography to afford 5aa (light yellow solid, 606.2
mg, 78% vyield, 10:1 rr).

6.2 Intermolecular cross-over reaction
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Ph
S g
"N NHBz Ni(BF 4)26H,0 (10 mol%) o1 NHBz

(0.1 mmol) Ph L6 (12 mol%)
1 Saa
aO + PMP—| + KL Mn (3.0 equiv) R
_ . Nal (0.5 equiv) 38% yield
\/\HJW 2a 3a_ IPA/MeOH (0.1 M, 5/1)

(0.1 mmol) 1.5 equiv 1.5 equiv 50°C, 18 h
1k’
(0.2 mmol scale) JW

In a nitrogen-filled glovebox, Ni(BFs)..6H20 (6.8 mg, 0.02 mmol, 10 mol%), L6
(11.6 mg, 0.024 mmol, 12 mol%), 4-iodoanisole 2a (70.2 mg, 0.3 mmol, 1.5 equiv),
Mn (33.0 mg, 0.6 mmol, 3.0 equiv), Nal (15.0 mg, 0.1 mmol, 0.5 equiv), IPA (1.65
mL) and MeOH (0.35 mL) were added to a 10-mL vial equipped with a stirring bar.
Then, 1a (16.1 mg, 0.1 mmol, 0.5 equiv), 1k’ (12.5 mg, 0.1 mmol, 0.5 equiv), and
1-bromo-3-phenylpropane 3a (59.4 mg, 0.3 mmol, 1.5 equiv) were added. The
reaction mixture was transferred out of the glovebox and stirred at 50 °C for 18 h. The
mixture was diluted with EtOAc and washed with water and brine. The organic phase
was dried with anhydrous Na>SOs, filtered, and purified by flash chromatography to
afford 5aa (light yellow solid, 29.4 mg, 38% yield, >20:1 rr).

6.3 Radical clock reactions

NiBrye«dme (10 mol%)
L1 (12 mol%)

BZHN\/\ + PMP—| + <k; Mn (3.5 equiv) R PMP NHBz
Br Nal (2.5 equiv)
1a 2a 3p DMA (0.1 M) 6 L

0.20 mmol 2.0 equiv 2.0 equiv rt, 18 h

In a nitrogen-filled glovebox, NiBrz-dme (6.2 mg, 0.02 mmol, 10 mol%), L1 (11.6 mg,
0.024 mmol, 12 mol%), 4-iodoanisole 2a (93.6 mg, 0.40 mmol, 2.0 equiv), Mn (38.6
mg, 0.70 mmol, 3.5 equiv), Nal (75.0 mg, 0.50 mmol, 2.5 equiv) and DMA (2.0 mL)
were added to a 10-mL vial equipped with a stirring bar. Then, 1a (32.2 mg, 0.20
mmol, 1.0 equiv), and 1-(bromomethyl)cyclopropane 3 (39.0 uL, 54.0 mg, 0.40 mmol,
2.0 equiv) were added. The reaction mixture was transferred out of the glovebox and
stirred at room temperature for 18 h. The mixture was diluted with EtOAc and washed
with water and brine. The organic phase was dried with anhydrous Na>SOa, filtered,
and purified by flash chromatography to afford 6 (32.2 mg, 50% vyield, 12:1 rr) as a
colorless oil.

NHBz

MeO

A
6

N-(2-(4-Methoxybenzyl)-5-phenylpentyl)-4-(trifluoromethyl)benzamide (6)
'H NMR (400 MHz, CDCls) § 7.53 (dd, J = 8.4, 1.4 Hz, 2H), 7.47 — 7.41 (m, 1H),
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7.39 - 7.31 (m, 2H), 7.12 (d, J = 8.6 Hz, 2H), 6.87 — 6.77 (m, 2H), 5.95 (t, J = 5.7 Hz,
1H), 5.79 (ddt, J = 16.9, 10.3, 6.6 Hz, 1H), 5.04 (dd, J = 17.1, 1.8 Hz, 1H), 4.97 (dd, J
= 10.3, 1.8 Hz, 1H), 3.77 (s, 3H), 3.56 (ddd, J = 13.6, 6.5, 5.1 Hz, 1H), 3.28 (ddd, J =
13.6, 7.2, 5.2 Hz, 1H), 2.75 (dd, J = 13.9, 5.8 Hz, 1H), 2.51 (dd, J = 13.9, 8.4 Hz, 1H),
2.23-2.12 (m, 2H), 2.03 — 1.91 (m, 1H), 1.53 — 1.41 (m, 2H).

13C NMR (101 MHz, CDCl3) § 167.3, 158.2, 138.5, 134.7, 132.5, 131.4, 130.1, 128.5,
126.8, 115.0, 114.2, 55.3, 43.8, 40.1, 38.9, 31.7, 31.1.

HR-MS (ESI) m/z calcd for C1HzsNO,* [M+H"]: 324.1958, found 324.1957.

L6 (12 mol%)

BZHN\/\ + PMP—|  + <k; Mn (3.0 equiv)
Br

Nal (05 eqUIV) PMP NHBz
1a 2a 3p IPA/MeOH (0.1 M, 5/1) 7
0.20 mmol 1.5 equiv 1.5 equiv 50°C, 18 h

In a nitrogen-filled glovebox, Ni(BF4)26H-O (6.8 mg, 0.02 mmol, 10 mol%), L6
(11.6 mg, 0.024 mmol, 12 mol%), 4-iodoanisole 2 (70.2 mg, 0.30 mmol, 1.5 equiv),
Mn (33.0 mg, 0.60 mmol, 3.0 equiv), Nal (15.0 mg, 0.10 mmol, 0.5 equiv), IPA (1.65
mL) and MeOH (0.35 mL) were added to a 10-mL vial equipped with a stirring bar.
Then, 1a (32.2 mg, 0.20 mmol, 1.0 equiv), and 1-(bromomethyl)cyclopropane 3 (29.0
pL, 40.5 mg, 0.30 mmol, 1.5 equiv) were added. The reaction mixture was transferred
out of the glovebox and stirred at 50 °C for 18 h. The mixture was diluted with EtOACc
and washed with water and brine. The organic phase was dried with anhydrous
Na>SOg, filtered, and purified by flash chromatography to afford 7 (42.1 mg, 65%
yield, 4:1 rr) as a colorless oil.

=

PMP NHBz

7
N-(2-(4-Methoxybenzyl)-5-phenylpentyl)-4-(trifluoromethyl)benzamide (7)
'H NMR (600 MHz, CDCl3) § 7.74 — 7.64 (m, 2H), 7.52 — 7.40 (m, 3H), 7.11 (d, J =
8.6 Hz, 2H), 6.81 (d, J = 8.6 Hz, 2H), 5.83 (dtd, J = 13.4, 10.2, 6.6 Hz, 2H), 5.03 (dd,
J=17.1, 1.7 Hz, 1H), 4.97 (dd, J = 10.2, 1.7 Hz, 1H), 4.26 (ddt, J = 12.9, 8.5, 4.3 Hz,
1H), 3.77 (s, 3H), 2.67 (dd, J = 8.7, 7.0 Hz, 2H), 2.16 (dddd, J = 7.7, 6.4, 5.2, 1.4 Hz,
2H), 1.96 — 1.89 (m, 1H), 1.82 - 1.72 (m, 1H), 1.69 — 1.59 (m, 2H).
13C NMR (151 MHz, CDCls) 6 167.2, 158.0, 138.2, 135.0, 134.0, 131.5, 129.4, 128.7,
126.9, 115.2, 114.1, 55.4, 49.6, 37.3, 34.7, 31.6, 30.4.
HR-MS (ESI) m/z calcd for C21H26NO2" [M+H™]: 324.1958, found 324.1955.
6.4 Deuterium-labeling experiments
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NiBr,-dme (10 mol%) Da

0 Ph D
SSUNHBzE I—PMP + Ph/>(\Br 1\71 gzsn;zlu/iov)) b
_ D, Do : - NHBz
(0.1mmol) (2.0 equiv)  (2.0equiv) Nal (2.5 equiv)
1a 2a 33" DMA (0.1 M) PMP™ g
(D,+Dy, = 164% D) r, 18 h (D,+Dy, = 160% D)

63% yield, 10:1 rr

In a nitrogen-filled glovebox, NiBr..dme (3.1 mg, 0.02 mmol, 10 mol%), L1 (5.9 mg,
0.012 mmol, 12 mol%), 4-iodoanisole 2a (46.8 mg, 0.20 mmol, 2.0 equiv), Mn (19.3
mg, 0.35 mmol, 3.5 equiv), Nal (37.5 mg, 0.25 mmol, 2.5 equiv) and DMA (1.0 mL)
were added to a 10-mL vial equipped with a stirring bar. Then, 1a (16.1 mg, 0.10
mmol, 1.0 equiv), and alkyl bromide 3a’ (40.0 mg, 0.20 mmol, 2.0 equiv) were added.
The reaction mixture was transferred out of the glovebox and stirred at room
temperature for 18 h. The mixture was diluted with EtOAc and washed with water
and brine. The organic phase was dried with anhydrous Na>SQg, filtered, and purified
by flash chromatography to afford 8 as colorless oil (24.4 mg, 63% yield, 10:1 rr,
160% D).

NHBz

Da
MeO Db

8 Ph

N-(2-(4-Methoxybenzyl)-5-phenylpentyl)-4-(trifluoromethyl)benzamide (8)

'H NMR (600 MHz, CDCls) 8 7.51 — 7.48 (m, 2H), 7.45 (d, J = 7.3 Hz, 1H), 7.39 —
7.34 (m, 2H), 7.28 — 7.24 (m, 2H), 7.19 — 7.14 (m, 3H), 7.10 (d, J = 8.5 Hz, 2H), 6.83
(d, J = 8.5 Hz, 2H), 5.81 (d, J = 6.0 Hz, 1H), 3.78 (s, 3H), 3.55 (dt, J = 13.7, 5.9 Hz,
1H), 3.26 (ddd, J = 13.1, 7.1, 5.2 Hz, 1H), 2.72 (dd, J = 13.9, 5.8 Hz, 1H), 2.60 (s,
2H), 2.50 (dd, J = 13.9, 8.3 Hz, 1H), 1.96 (p, J = 6.4 Hz, 1H), 1.80 — 1.71 (m, 0.4H),
1.40 (d, J = 6.6 Hz, 2H).

13C NMR (151 MHz, CDCl3) § 167.3, 158.2, 142.4, 134.8, 132.6, 131.4, 130.1, 128.6,
128.53, 128.45, 126.9, 125.9, 114.2, 55.4, 43.8, 40.6, 39.0, 35.9, 31.8, 28.2 — 27.5

(m).
HR-MS (ESI) m/z calcd for C2sH27D2NO2Na* [M+Na*]: 421.2212, found 412.2213.
Ni(BF 4),-6H,0 (10 mol%) Da D,
L6 (12 mol%)
X"NHBz+ |—PMP + Ph?(D\BF Mn (3.0 equiv) Ph
a b ] >
(0.1mmol)  (1.5equiv) (1.5 equiv) Nal (0.5 equiv) ~ PMP NHBz
) IPA/MeOH (0.1 M, 5/1)
1a 2a 3a o 9

50 °C, 18 h (D,+D,, = 160% D)

(Da*Dy, = 164% D) 59% yield, >20:1 rr

In a nitrogen-filled glovebox, Ni(BF4)2.6H20 (3.4 mg, 0.01 mmol, 10 mol%), L6 (5.9
mg, 0.012 mmol, 12 mol%), 4-iodoanisole 2a (35.1 mg, 0.15 mmol, 1.5 equiv), Mn
(16.5 mg, 0.30 mmol, 3.0 equiv), Nal (7.5 mg, 0.05 mmol, 0.5 equiv), IPA (0.83 mL)
and MeOH (0.17 mL) were added to a 10-mL vial equipped with a stirring bar. Then,
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la (16.1 mg, 0.10 mmol, 1.0 equiv), and alkyl bromide 3a’ (30.0 mg, 0.30 mmol, 1.5
equiv) were added. The reaction mixture was transferred out of the glovebox and
stirred at 50 °C for 18 h. The mixture was diluted with EtOAc and washed with water
and brine. The organic phase was dried with anhydrous Na>SQg, filtered, and purified
by flash chromatography to afford 9 (colorless oil, 22.8 mg, 59% vyield, >20:1 rr,
160% D).

Da Db
Ph
(0]

NJ\@
H
MeO 9

N-(2-(4-Methoxybenzyl)-5-phenylpentyl)-4-(trifluoromethyl)benzamide (9)

'H NMR (600 MHz, CDClz3) 8 7.69 — 7.64 (m, 2H), 7.51 — 7.46 (m, 1H), 7.41 (dd, J
= 8.2, 7.0 Hz, 2H), 7.28 — 7.22 (m, 2H), 7.19 — 7.12 (m, 3H), 7.10 — 7.06 (m, 2H),
6.81 (d, J = 8.6 Hz, 2H), 5.77 (d, J = 9.2 Hz, 1H), 4.30 — 4.23 (m, 1H), 3.76 (s, 3H),
2.69 — 2.56 (m, 4H), 1.90 (dddd, J = 13.5, 8.8, 7.3, 4.6 Hz, 1H), 1.77 (dtd, J = 13.7,
8.6, 6.5 Hz, 1H), 1.72 — 1.69 (m, 0.4H), 1.67 — 1.60 (m, 1H), 1.54 (dd, J = 13.8, 8.2
Hz, 1H).

13C NMR (151 MHz, CDCls) § 167.2, 158.0, 142.2, 135.0, 134.0, 131.5, 129.4, 128.7,
128.6, 128.5, 126.9, 125.9, 114.1, 55.4, 49.6, 37.3, 35.6, 34.8, 31.6, 28.0 — 26.7 (m).
HR-MS (ESI) m/z calcd for C2sH27D2NO2Na* [M+Na*]: 421.2212, found 412.2214.
6.5 Reaction with E-alkene or Z-alkenes:

NiBr,-dme (10 mol%) Ph
X ONHBz + [—Tol  + pp~ > L8 (12 mol%) NHBz
CaHy 7 o Ph Br Mn (3.5 equiv)
(0.1 mmol)  (2.0equiv) (2.0 equiv) Nal (2.5 equiv) CsHy” ol
DMA (0.1 M) 4ao
E-10 2b 3a
rt, 18 h 12% yield, >20:1 dr,

8:1 rr, RSM 10: 57%

In a nitrogen-filled glovebox, NiBr..dme (3.1 mg, 0.02 mmol, 10 mol%), L8 (4.3 mg,
0.012 mmol, 12 mol%), 4-iodotoluene 2b (43.6 mg, 0.20 mmol, 2.0 equiv), Mn (19.3
mg, 0.35 mmol, 3.5 equiv), Nal (37.5 mg, 0.25 mmol, 2.5 equiv) and DMA (1.0 mL)
were added to a 10-mL vial equipped with a stirring bar. Then, E-10 (20.3 mg, 0.10
mmol, 1.0 equiv), and 1-bromo-3-phenylpropane 3a (30.0 uL, 39.6 mg, 0.20 mmol,
2.0 equiv) were added. The reaction mixture was transferred out of the glovebox and
stirred at room temperature for 18 h. The mixture was diluted with EtOAc and washed
with water and brine. The organic phase was dried with anhydrous Na>SOs, filtered,
and purified by flash chromatography to afford 4ae’ as colorless oil (5.0 mg, 12%
yield, 8:1 rr, >20:1 dr).

'H NMR (400 MHz, CDCl3) & 7.48 — 7.42 (m, 3H), 7.39 — 7.32 (m, 2H), 7.25 - 7.19
(m, 2H), 7.16 — 7.10 (m, 5H), 7.07 (d, J = 8.1 Hz, 2H), 5.63 (s, 1H), 3.62 — 3.53 (m,
1H), 3.43 (dt, J = 13.8, 5.2 Hz, 1H), 2.69 (dt, J = 10.4, 5.2 Hz, 1H), 2.56 (h, J = 6.6
Hz, 2H), 2.34 (s, 3H), 1.91 (dt, J = 9.5, 5.1 Hz, 1H), 1.77 — 1.63 (m, 5H), 1.47 (tt, J =
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10.3, 5.2 Hz, 1H), 1.18 — 1.06 (m, 2H), 0.84 (t, J = 7.3 Hz, 3H).

13C NMR (151 MHz, CDCl3) § 167.3, 142.4, 140.5, 136.0, 134.8, 131.3, 129.4, 128.6,
128.5,128.4, 126.9, 125.8, 60.5, 47.6, 43.9, 41.2, 36.1, 34.0, 28.9, 28.4, 21.09, 14.3.
HR-MS (ESI) m/z calcd for C2oHasNO,* [M+H"]: 414.2791, found 414.2784.

Ni(BF 4)2-6H20 (10 mol%) o
CO,Me L6 (12 mol%)
Z10 + J©/ + 3a Mn (3.0 equiv) MeO,C \NHEy
| . . Nal (0.5 equiv) CsH7
(01 mmol) (2.0 equiv) (1.5 €qulV) 1pameOH (0.1 M, 5/1) _ 10
& 50 °C, 18 h 52% yield, >20:1 rr, >20:1 dr

In a nitrogen-filled glovebox, Ni(BF4)2.6H20 (3.4 mg, 0.01 mmol, 10 mol%), L6 (5.9
mg, 0.012 mmol, 12 mol%), methyl 4-iodo-benzoate (2f, 52.4 mg, 0.20 mmol, 2.0
equiv), Mn (16.5 mg, 0.30 mmol, 3.0 equiv), Nal (7.5 mg, 0.05 mmol, 0.5 equiv), IPA
(0.83 mL) and MeOH (0.17 mL) were added to a 10-mL vial equipped with a stirring
bar. Then, Z-10 (20.3 mg, 0.10 mmol, 1.0 equiv), and 1-bromo-3-phenylpropane 3a
(22.5 uL, 29.7 mg, 0.30 mmol, 1.5 equiv) were added. The reaction mixture was
transferred out of the glovebox and stirred at 50 °C for 18 h. The mixture was diluted
with EtOAc and washed with water and brine. The organic phase was dried with
anhydrous Na»SOg, filtered, and purified by flash chromatography to afford 10 (white
solid, 23.8 mg, 52% yield, >20:1 rr, >20:1 dr).

'H NMR (400 MHz, CDClz) & 7.86 (d, J = 8.3 Hz, 2H), 7.49 — 7.41 (m, 3H), 7.33
(dd, J = 8.1, 6.8 Hz, 2H), 7.28 — 7.23 (m, 2H), 7.20 — 7.11 (m, 5H), 5.48 (d, J = 9.0
Hz, 1H), 4.16 (ddt, J = 12.1, 7.5, 3.9 Hz, 1H), 3.87 (s, 3H), 2.74 — 2.66 (m, 1H), 2.59
(dd, J=9.3, 7.0 Hz, 2H), 1.92 — 1.79 (m, 2H), 1.70 — 1.62 (m, 4H), 1.53 — 1.40 (m,
2H), 1.09 (dtd, J = 15.4, 9.0, 4.3 Hz, 2H), 0.80 (t, J = 7.3 Hz, 3H).

13C NMR (101 MHz, CDCl3) 8 167.1, 166.9, 151.5, 142.2, 134.7, 131.4, 130.1, 128.6,
128.52, 128.48, 128.2, 127.6, 126.8, 126.0, 52.1, 49.0, 43.6, 42.3, 39.5, 35.8, 35.3,
27.6,20.5,14.1.

HR-MS (ESI) m/z calcd for C3oH3sNO3s* [M+H*]: 458.2690, found 458.2681.

Ni(BF 4),-6H,0 (10 mol%) Ph

/©/002Me L6 (12 mol%) NHBz
A Mn (3.0 equiv
E-10 + | + 3a ( quiv) ~  CiH;

Nal (0.5 equiv)

(0.1 mmol) (2.0 equiv) (1.5 equiv) IPA/MeOH (0.1 M, 5/1) 1 CO,Me

2f 50 °C, 18 h 17% yield, >20:1 rr, >20:1 dr

RSM: E-10: 31%

In a nitrogen-filled glovebox, Ni(BF4)2.6H20 (3.4 mg, 0.01 mmol, 10 mol%), L6 (5.9
mg, 0.012 mmol, 12 mol%), methyl 4-iodo-benzoate 2f (52.4 mg, 0.20 mmol, 2.0
equiv), Mn (16.5 mg, 0.30 mmol, 3.0 equiv), Nal (7.5 mg, 0.05 mmol, 0.5 equiv), IPA
(0.83 mL) and MeOH (0.17 mL) were added to a 10-mL vial equipped with a stirring
bar. Then, E-10 (20.3 mg, 0.10 mmol, 1.0 equiv), and 1-bromo-3-phenylpropane 3a
(29.7 mg, 0.30 mmol, 1.5 equiv) were added. The reaction mixture was transferred
out of the glovebox and stirred at 50 °C for 18 h. The mixture was diluted with EtOACc
and washed with water and brine. The organic phase was dried with anhydrous
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Na>SOg, filtered, and evaporated under vacuum. Conversion of E-1o was determined
to be 69% based on the *H NMR of the crude mixture using mesitylene as internal
standard. Purification by flash chromatography afforded 11 (white solid, 7.8 mg, 17%
yield, >20:1 rr, >20:1 dr).

'H NMR (400 MHz, CDCls) 8 7.95 (d, J = 8.3 Hz, 2H), 7.59 — 7.53 (m, 2H), 7.50 —
7.36 (m, 4H), 7.30 (d, J = 2.9 Hz, 1H), 7.25 - 7.19 (m, 3H), 7.11 — 7.08 (m, 2H), 5.56
(d, J =8.9 Hz, 1H), 4.06 — 4.01 (m, 1H), 3.90 (s, 3H), 2.73 (td, J = 11.9, 11.3, 7.7 Hz,
1H), 2.60 — 2.48 (m, 2H), 2.03 (q, J = 7.0 Hz, 1H), 1.93 — 1.81 (m, 2H), 1.65 — 1.59
(m, 2H), 1.53 — 1.47 (m, 2H), 1.41 (9, J = 7.4 Hz, 1H), 1.16 — 1.03 (m, 2H), 0.81 (t, J
=7.3 Hz, 3H).

13C NMR (151 MHz, CDCls) § 167.2, 166.8, 151.1, 142.2, 134.9, 134.3, 131.5, 130.1,
128.63, 128.58, 128.4, 128.0, 126.8, 125.9, 52.1, 48.2, 42.5, 42.3, 39.4, 35.6, 34.9,
27.8,20.7,14.1.

HR-MS (ESI) m/z calcd for C3oH3sNO3* [M+H*]: 458.2690, found 458.2681.

6.5 Unsuccessful substrates

SoNNHR .
NiBr,-dme (10 mol%) Ni(BF4)26H20 (10 mol%)
L1 (12 mol%) 1 L6 (12 mol%) Ph
Ar NHR Mn (3.5 equiv) + Mn (3.0 equiv)
Nal (2.5 equiv) Ar—lI Nal (0.5 equiv) HR
DMA (0.1 M) 2 IPAIMeOH (0.1 M, 5/1) A
4 Ph rt, 18 h " 50°C,18h 5
‘conditions A' Ph” " gr ‘conditions B'
3a
Ar = PMP
Me
S NHBoc S NHebz N~ OH %,/KOH ‘
; 4ar:ND, RSM1: 0% 4as:ND,RSM1:0%  4at:ND,RSM1:0%  4au:ND, RSM1:0% |

+ 5ar: 13% yield, >20:1rr  5as: ND, RSM1: 0% 5at: ND, RSM1: 0% 5au: ND, RSM1: 0% !

! O
! CO,Et )LM
| X~ €02 %/\O 4Me WSMe

+ 4av: ND, RSM1: 55% 4aw: ND, RSM1: 87% 4ax: ND
' 5av: ND, RSM1: 0% 5aw: ND, RSM1: 0% 5ax: ND
R =Bz

i\ZI
7N
N/

Cl N Cl Me N Me

| 4bl: 20% yield, >20:1 rr 4bm: ND, RSM1: 0% 4bn: ND, RSM1: 0%  4bo: ND, RSM1: 0% '
 5bl: 56% yield, >20:1 rr 5bm: 10% yield, >20:1 rr  5bn: ND, RSM1: 0%  5bo: ND, RSM1: 0% !

4bp: ND, RSM1: 0%  4bq: ND, RSM1: 0%
5bp: ND, RSM1: 0% 5bq: 20% vyield, 6:1 rr
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Br Ni(BF4)2*6H,0 (10 mol%) Ph
L6 (12 mol%)

0 | .
BzHN\/\ +< + Mn (3.0 equiv) X NHBy
0 Ph Nal (0.5 equiv)
1a 20 3a IPA/MeOH (0.1 M, 5/1) O\, 5bl
50 °C, 18 h o

N-(1-(Benzo[d][1,3]dioxol-5-yl)-6-phenylhexan-3-yl)benzamide (5bl)

Following General Procedure D, N-allylbenzamide (16.1 mg, 0.1 mmol),
1-iodo-3,4-methylenedioxybenzene (19.5 uL, 372 mg, 0.15 mmol) and
1-bromo-3-phenylpropane (23.0 uL, 29.7 mg, 0.15 mmol) were used for the reaction.
The crude mixture was purified by flash chromatography on silica gel (eluted with
hexanes/EtOAc = 8:1) to give the product 5bl (22.6 mg, 56% yield, 20:1 rr) as a white
solid.

'H NMR (600 MHz, CDClz3) & 7.70 — 7.65 (m, 2H), 7.51 — 7.45 (m, 1H), 7.41 (dd, J
=8.4,7.0Hz, 2H), 7.28 — 7.23 (m, 2H), 7.19 — 7.11 (m, 3H), 6.69 (d, J = 7.9 Hz, 1H),
6.65 (d, J = 1.7 Hz, 1H), 6.60 (dd, J = 7.8, 1.7 Hz, 1H), 5.87 (dd, J = 12.0, 1.5 Hz,
2H), 5.83 (d, J = 9.1 Hz, 1H), 4.24 (qt, J = 8.8, 4.8 Hz, 1H), 2.68 — 2.54 (m, 4H), 1.91
—1.83 (m, 1H), 1.76 — 1.68 (m, 3H), 1.68 — 1.61 (m, 1H), 1.57 — 1.49 (m, 1H).

13C NMR (151 MHz, CDCl3) § 167.2, 147.8, 145.8, 142.2, 135.8, 134.9, 131.5,
128.65, 128.56, 128.5, 126.9, 125.9, 121.2, 108.9, 108.3, 100.9, 49.6, 37.4, 35.8, 35.0,
32.3,27.8.

HR-MS (ESI) m/z calcd for C2sH2sNO3* [M+H*]: 402.2064, found 402.2062.

6.6 Kinetic analysis of the reaction

NiBr,-dme, L1 Ph
N —
SSUNHBz 4 I=PMP 4 ph T Br v Nal (2.5 equiv)
R NHBz
DMA (0.1 M)
1a 2a 3a rt, 18 h 4aa PMP

added internal standard: 0.2 mmol n-dedocane

In a nitrogen-filled glovebox, NiBr>.dme, L1, 4-iodoanisole 2a, Mn, Nal (75.0 mg,
0.5 mmol, 2.5 equiv) and DMA (0.1 M) were added to a 10-mL vial equipped with a
stirring bar. Then, 1a, 1-bromo-3-phenylpropane 3a and internal standard (0.2 mmol
n-dedocane) were added. The reaction mixture was transferred out of the glovebox
and stirred at room temperature. The aliquot (20.0 puL) of the reaction mixture were
taken each time, and immediately placed to H.O (200 pL) to quench. The
composition of mixture was analyzed by GC.

The rate on the concentration of NiBr, dme&L1

NiBr,-dme, L1
P Mn (3.5 equiv) Ph
NHBz + |—PMP + pp~ "B ' -
" Nal(2.5equiv) = NHBz
(0.2 mmol) (0.4 mmol) (0.4 mmol) DMA (0.1 M)
1a 2a 3a rt, 18 h 4aa FMP

added internal standard: 0.2 mmol n-dedocane
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6 mol% Ni 10 mol% Ni

0f 0.0032
X A=
06 e
05 . . .
» "
: - .
02 e -
01 - o
1] 0
30 60 90 120 150 30 60 30 120 150
time time
14 mol% Ni 18 mol% Ni
0.02 0,045
0.04 °
001 0.035
003
0.025 e
2 . X °
0.00 . 15 .
001
0 LS 0.005 b
30 ) 120 15( o .
0.00 0.005 0 ) C 120 150
time time
Ni y=0.5307x- 6.8886
! R?=0.9856
2 .
)
S -
..
&
5 .
7.419 6.908 -6.571 -6.32(
In(Cr)

Figure S1. Rate on the concentration of NiBr,-dme & L1 from the reaction of 1a (0.10 M), 2a

(0.20 M), 3a (0.20 M), Mn (0.35 M), Nal (0.25 M) with 0.006 M, 0.01 M, 0.014 M, 0.018 M of
NiBr,-dme & L1.

The rate dependence on the concentration of Mn

NiBry-dme (10 mol%)

Ph
L1 (12 mol%)
\/\ —_ /\/\
NHBz + I=PMP + ph Br Mn, Nal (2.5 equiv) NHBz
(0.2 mmol) (0.4 mmol) (0.4 mmol) DMA (0.1 M)
1a 2a 3a rt, 18 h 4aa FPMP

added internal standard: 0.2 mmol n-dedocane

0.40 mmol Mn 0.50 mmol Mn
0.01 0.0
] - 0.009
0.008 y =0.0018x-0.0015 0.008
0.007 R?=0.884 . 0.007
3 oo B
3 0005 . )
0.004 - L] . .
0.003 o .- 0.003 B
0.002 - 0.002 o
0001 ’ 0001 ..
0 L] 1]
30 20 120 150 30 C 120 150
time time
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0.001

0.60 mmol Mn

time

In(rate)

0.70 mmol Mn
0.012
0.01
o 0.008
3 0006
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0,00 .
..
5
121 ) 90
time
y = 0.0787x- 6.4155
Mn R?=0.9322
. -
PR @ e
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Figure S2. Rate on the concentration of Mn from the reaction of 1a (0.10 M), 2a (0.20 M), 3a
(0.20 M), NiBr,-dme (0.01 M), L1 (0.012 M), Nal (0.25 M) with 0.2 M, 0.25 M, 0.30 M, 0.35 M

of Mn.

The rate dependence on the concentration of 1a

X"NHBz*

1a

0.012

0.008

T 0.006
+

0.002

0.01

|I—PMP + ph/\/\Br

(0.4 mmol)

2a

0.15 mmol 1a

0.24 mmol 1a

y =0.0025x
R?

(0.4 mmol)

y=0.0021x-0.0017 ®

R =

3a

NiBro-dme (10 mol%)
L1 (12 mol%) Ph
Mn (3.5 equiv)
Nal (2.5 equiv)
DMA (0.1 M)
rt, 18 h

NHBz

4aa FMP

added internal standard: 0.2 mmol n-dedocane

0.20 mmol 1a
0012
001
0,008
8 0006
=3
0
0,00 .
..
o
30 g0
time
0.28 mmol 1a
00
00
.
oot .
o 0008 o
-
0.004
0.002 .
.
5
30 %0
time

S63




1a y=0.092x-6.255
R®=0.9958

In(rate)

1.605 4423
™ In(cy) )

Figure S3. Rate on the concentration of la from the reaction of 2a (0.20 M), 3a (0.20 M),

NiBr,-dme (0.01 M), L1 (0.012 M), Mn (0.36 M), Nal (0.25 M) with 0.075 M, 0.10 M, 0.12 M,
0.14 M of 1a.

The rate dependence on the concentration of 2a
NiBry-dme (10 mol%)

Ph
L1 (12 mol%)
S _ NN
NHBz + I=PMP + ph Br Mn (3.5 equiv) = NHBz
(0.2 mmol) (0.4 mmol) Nal (2.5 equiv)
1a 2a 3a DMA (0.1 M) 4aa "~MP
rt, 18 h

added internal standard: 0.2 mmol n-dedocane

0.20 mmol 2a 0.28 mmol 2a

22 y = 0.558x - 6.9462
0.36 mmol 2a . R*=0.874

In(rate)

-4.605 -4.269 -4.017
In{C;,)

Figure S4. Rate on the concentration of 2a from the reaction of la (0.10 M), 3a (0.20 M),

NiBr,-dme (0.01 M), L1 (0.012 M), Mn (0.35 M), Nal (0.25 M) with 0.10 M, 0.14 M, 0.18 M of
2a.

The rate dependence on the concentration of 3a
NiBry-dme (10 mol%)

Ph
L1 (12 mol%)
X""NHBz+ |—PMP + pp~ .
Ph Br Mn (3.5 equiv) NHBz
(0.2mmol) (0.4 mmol) Nal (2.5 equiv)
1a 2a 3a DMA (0.1 M) 4aa "MP
rt, 18 h

added internal standard: 0.2 mmol n-dedocane
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0.20 mmol 3a 0.28 mmol 3a

0.36 mmol 3a 0.40 mmol 3a

y =-0.0994x - 5.1895

3a R®=0.9898

In{rate)

Figure S5. Rate on the concentration of 3a from the reaction of la (0.10 M), 2a (0.20 M),
NiBr,-dme (0.01 M), L1 (0.012 M), Mn (0.35 M), Nal (0.25 M) with 0.10 M, 0.14 M, 0.18 M,
0.20 M of 3a.

Ni(BF 4),-6H,0, L6

Mn, Nal (0.5 equiv) N Ph

IPA/MeOH (0.1 M, 5/1) ppmp NHBz
1a 2a 3a 50°C, 18 h 5aa

X"NHBz + |—PMP + pp~ >"gr

added internal standard: 0.2 mmol n-dedocane

In a nitrogen-filled glovebox, Ni(BF4)..6H20, L6, 4-iodoanisole 2a, Mn, Nal (15.0
mg, 0.1 mmol, 0.5 equiv) and IPA/MeOH (0.1 M, 5/1) were added to a 10-mL vial
equipped with a stirring bar. Then, 1la, 1-bromo-3-phenylpropane 3a and internal
standard (0.2 mmol n-dodecane) were added. The reaction mixture was transferred out
of the glovebox and stirred at room temperature. The aliquot (20.0 puL) of the reaction
mixture were taken each time, and immediately placed to H.O (200 pL) to quench.
The composition of mixture was analyzed by GC.

The rate dependence on the concentration of Ni(BF4), 6H,O&L 6

Ni(BF,),-6H,0, L6
X"NHBz + I=PMP + pn~ " p; '

Mn (3.0 equiv) Ph
(0.2 mmol) (0.4 mmol) (0.4 mmol) Nal (0.5 equiv) PMP NHBz
1a 2a 3a IPA/MeOH (0.1 M, 5/1) 5aa
50 °C, 18 h

added internal standard: 0.2 mmol n-dedocane
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Figure S6. Rate on the concentration of Ni(BF.),'6H20 & L6 from the reaction of 1a (0.10 M), 2a
(0.15 M), 3a (0.15 M), Mn (0.35 M), Nal (0.25 M) with 0.06 M, 0.01 M, 0.014 M, 0.018 M of
Ni(BF4),"6H,0 & L6.

The rate dependence on the concentration of Mn

SUNHBz + (—PMP + py g o @2 8H20 (10 mol)

L6 (12 mol%), Mn Ph
(0.2 mmol) (0.4 mmol) (0.4 mmol) Nal (0.5 equiv) PMP NHBz
1a 2a 3a IPA/MeOH (0.1 M, 5/1) b5aa
50°C, 18 h
added internal standard: 0.2 mmol n-dedocane
1.5 equiv Mn 2.0 equiv Mn

time(/min)
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Figure S7. Rate on the concentration of Mn from the reaction of 1a (0.10 M), 2a (0.15 M), 3a
(0.15 M), Ni(BF4),'6H20 (0.01 M), L6 (0.012 M), Nal (0.05 M) with 0.15 M, 0.20 M, 0.25 M,

0.30 M of Mn.

The rate dependence on the concentration of 1a

X"NHBz 4+ |—PMP + pp~ g

Ni(BF4)2-6H,0 (10 mol%)
L6 (12 mol%)
Mn (3.0 eqiuv) = Ph

Nal (0.5 equiv)

(0.4 mmol) (0.4 mmol)

MP NHBz

1a 2a 3a IPA/MeOH (0.1 M, 5/1) 5aa
50 °C, 18 h
added internal standard: 0.2 mmol n-dedocane
0.15 mmol 1a 0.20 mmol 1a
0018 0016
.0 0.01 0.003 b
0014 .01 “
0012 o &
B 2 0008 .
0,008 - 00 .
r; ur p 0002
1] 0 L
0 0 120 150 30 60 20 120 150
time{/min) time(/min)
0. 24 mmol 1a 0.28 mmol 1a
:’:-3 y =0.0032x-0.0009"'g ‘Lj-i
R®= 09711 Y
0.01 e ) 0.01
§ o008 = 2 0008 .
0.c - 0.006 .
0.004 0,004 i
0002 . 0.002 .
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time(/min)
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1a y = -0.0625x - 5.5755
R® = 0.9417

In(rate)

In(Cy,)

Figure S8. Rate on the concentration of la from the reaction of 2a (0.15 M), 3a (0.15 M),

Ni(BF4),'6H20 (0.01 M), L6 (0.012 M), Nal (0.05 M) with 0.075 M, 0.10 M, 0.12 M, 0.14 M of
la.

The rate dependence on the concentration of 2a
Ni(BF 4),-6H,0 (10 mol%)
P L6 (12 mol%)
NHBz+ |—PMP + pp~ " p;

Mn (3.0 eqiuv) Ph
0.2 mmol 0.4 mmol Nal (0.5 equiv
( ) ( ) (0.5equv)  pyp NHBz
1a 2a 3a IPA/MeOH (0.1 M, 5/1) Saa
50°C, 18 h
added internal standard: 0.2 mmol n-dedocane
0.20 mmol 2a 0.24 mmol 2a
0.02 L] 0.0 'lla::.i L]
e
:;5 L J .
0.01 0.01
0.00 ne . 0.00 .
. .00 .
’ 120 1 150
time(/min) time(/min)
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Figure S9. Rate on the concentration of 2a from the reaction of la (0.10 M), 3a (0.15 M),

Ni(BF4),-6H20 (0.01 M), L6 (0.012 M), Nal (0.05 M) with 0.10 M, 0.12 M, 0.14 M, 0.15 M of
2a.

The rate dependence on the concentration of 3a
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X""NHBz *+
(0.2 mmol) (0.4 mmol)
1a 2a
0.16 mmol 3a
0.26 mmol 3a

In(rate)

3a

I—PMP + pn” " pr

3a

Ni(BF4),-6H,0 (10 mol%)

L6 (12 mol%)
Mn (3.0 eqiuv) = Ph

Nal (0.5 equiv)
IPA/MeOH (0.1 M, 5/1) 5aa

PMP NHBz

50°C, 18 h
added internal standard: 0.2 mmol n-dedocane

0.20 mmol 3a

0.30 mmol 3a

y=0.0681x- 5.9577

R* = 0.9717

In(Cs,)

Figure S10. Rate on the concentration of 3a from the reaction of 1a (0.10 M), 2a (0.15 M),
Ni(BF4),"6H20 (0.01 M), L6 (0.012 M), Nal (0.05 M) with 0.08 M, 0.10 M, 0.13 M, 0.15 M of

3a.

VII. X-Ray Diffraction Data of 4af and 5be

X-Ray Diffraction Data of 4af (CCDC 2361506)
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Table S14 Crystal data and structure refinement for 4af (MH2023112301_0m).

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

alA

b/A

c/A

o/°

pre

y/°

Volume/A3

VA

Pealcg/cm’

wmm-?

F(000)

Crystal size/mm3

Radiation

20 range for data collection/°
Index ranges

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

Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3

MH2023112301_0m
C27HaNO:

401.53

100.0(2)
monoclinic

P2i/n

12.5383(6)
9.5231(4)
18.6900(10)

90

97.104(2)

90

2214.52(18)

4

1.204

0.583

864.0

0.03 %0.02 =<0.02
CuKo (A= 1.54178)
8.052 to 144.514

-15<h<15,-11<k<11,-23<1<22

22110

4341 [Rint= 0.1052, Rsigma = 0.0802]

4341/0/278

1.053

R1=10.0837, wR>=0.2105
R1=0.0910, wR>=0.2218
0.54/-0.57
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X-Ray Diffraction Data of 5be (CCDC 2361509)

Table S15 Crystal data and structure refinement for 5be (MH2023112002_0m).

Identification code MH2023112002_0m
Empirical formula C27H27N20

Formula weight 395.528

Temperature/K 227.00

Crystal system monoclinic

Space group Cc

alA 13.8063(6)

b/A 17.9373(8)

c/A 9.9554(5)

a/° 90

/e 113.319(2)

v/° 90

Volume/A3 2264.04(18)

VA 4

Peaicg/cm® 1.160

wmm'? 0.547

F(000) 846.4

Crystal size/mm3 0.02 %0.01 x0.01
Radiation CuKa (A= 1.54178)

20 range for data collection/° 8.54 t0 144.06

Index ranges -16<h<16,-22<k<19,-12<1<12
Reflections collected 12925

Independent reflections 4152 [Rint= 0.0566, Rsigma= 0.0606]
Data/restraints/parameters 4152/2/271
Goodness-of-fit on F? 1.037

Final R indexes [[>=2c (I)] R1=10.0561, wR2>= 0.1503
Final R indexes [all data] R1=10.0615, wR,= 0.1552
Largest diff. peak/hole / e A3 0.29/-0.19

Flack parameter 0.5(4)

S71



VI1I1. References

1. Yang, P.-F.; Shu, W. Angew. Chem. Int. Ed. 2022, 61, e202208018.
2. Hibbard, J. P.; Yam, J. G.; Alsalek, E. B.; Bahamonde, A. J. Org. Chem. 2022, 87,
12036-12040.

S72



IX. 'H NMR and ¥C NMR Spectra Data

mh-11-163c—4. 10. fid

- 0

x

1a

H
PhYN
o]

"H NMR (600 MHz, CDCI,)

F0¢

860
Feot

01z
Yoot

ZocC

0.0

0.5

2.5

3.0

3.5

£1 (ppm)

mh=10-=1-3 1_fid

1
"H NMR {400 MHz, CDCLy)

FsC

=02

4.0 3.5 3.0 2.5 20 1.5 1.0 0.5 0.0

4.5

£1 (ppn)

7.0 B85 6.0

75

2.5 9.0 8.5

0.0

S73



0.8

10

I J o8|

1E—— = FLLOM s

— -— FE0Z[ 7 o —_— = OG0T

T
45
g
=

00’
= qur

/
T
5.8 0
flgm]
22z
e
e
"
o
S
-

/
il
e

FOO' L= 265 ©oa
< ~ res0
u Fos'0 mmm — u ﬂ.vm.o

rr/
6.5

“ 1 — — 5907

e [— 002 ]

890 v — 0T

1.0

5

N
1d

i
1c

i

9.5
Me

Me"l"
"H NMR (400 MHz, CDCly)

"H NMR (400 MHz, CDCly)

0.0

he10-s1~4. 1. fid
Bu
h-10-51-5. 1. fid

20 1.5 1.0 0.5 0.0

2.5

3.5

95 90 85 80 1.5 7.0 65 &0 5§ 2
£1 (ppa)
S74

0.0



mho10-s1-6. 1. fid

"H NMR {400 MHz, CDCL,)

B5L'9

¥gZ'e

860

-z

FooL

-06'0

=160
=e6'L

45 4.0 35 30 25 zo L5 1.0 05 oo

50
£1 (gpn)

a5 a0 8.5 8.0 83 To 6.5

0.0

mh-10-s1-7. 10. fid

Stz —

90t
90t
L0
L0y
800

8IS

o
e
HS
-
-
[
— he6zts
-
[Med
-
s
Le
e —— ————— me—‘ -
=
-
3 e
— v66°0
“26°0] .,
— < Y680 _
— == oL 2
-
<
-
e
—
— -
e
-
Mo
_ o
ey
;B8
¢ © L
el &
= =
A =
g Fa
TN Lo
{ 2E
s H -
x Lo

£1 (ppm)

S75



mh-10-31-6.10. fid

-
19
H NMR {500 MHz, CDCl)

=90¢

=007

580
BE'0

=L60
=860

0.5

4.0 3.5 3.0 2.5 2.0 1.5

4.5

6.0 5.5 o Ep.}?.)

9.5 9.0 88 8.0 1.5 1.0

0.0

wh-10-s1-9. 20. fid

1h

H NMR (600 MHz, CDCL)

=e0e

*g60[
160

3.0 2.5 2.0 1.5 1.0 0.8 0.0

3.5

6.5

io

9.5 9.0 8.5

0.0

S76



sT1—

mh-10-s1-1.1. fid

e

TH NVR (400 MHz, CDCly)

=

o —

=0¢'6

FL0'E

45

5.0
£1 (ppa)

nh-10-s1-2. 1, £id

—
~
3
A 8
HNV"O M
& &
=z
S

Fzee
e
g0°L
hezy
=60'L

=0

Yoz
60
m_.oo.f

4.5

£ (Er:pom)

5.5

8.0 75 i

8.5

10.0

S77



nh-51-CP3-HUANJIJT. 1. £id

x

Iz

0 1k
H NMR (400 MHz, CDCL)

W,
< I~ ©
350
~ NN

=00'C

»00'L
ol
F¥8°0
Lgo)

4.0

T
4.5

5.0
£1 (ppm)

mh-10-51-10. 10. fid

162—
E—

MEE—

awy—

M
|
N
"H NMR (600 MHz, CDCI3)

|

Fes'l

Foo's

Leg'y

S78



mh-s1-Z-C7H15. 1. fid

//

B
Z-1m Gsths

Ph
T
(o}

THNMR (400 MHz, CDCl3)

~9g'¢l o
JSE'9
ave|

Floe

4.0

F00'2

4.5

f1 (ppm)

¥00'Lf
SobL

Figofs

¥€6'l w
Amm.o L
68’}

9.5

T
10.0

mh—=1-Z-C6H13. 2. fid

s

v

i
S
ZAn Citis

R

1H NMR (400 MHz, CDCl3)

61
W 0z

00’
X 66

50
£1 (ppm)
S79




mh-s1-Z-C3H7. 1. fid

€1 =0Z'¢

ﬁw.fl.l]; Flgele bl :
B0 - SET
6E1L sel I - : ,

3 i - 987
EW — Fzyz| w NM" re
¥l - E6l

(1]
fol — - gLzl o
My IR i h e
| o g N —— Flg) e
_ -l Feoz| + H 4 N Fekeg
0ge
— B} oL i :
— : M — e 00|
N oLl i — - p0t 7
o .i
~— = loo'i[s e Lo

- } _ ¥00°2| “Fﬁ e :
= Azgof ® e —— ‘ - oL
. hMooe o ol
-W __:W ) ¥

o
D DD
-Oo

'

CaHy
Elo
H NMR (600 MHz, CDCL3)

PhYN \/\l
Z40
TH NMR (400 MHz, CDCl3)
5‘5

mh-10-51-13. 10. fid

S80



THNMR (400 MHz, CDCl)

- Foo'l|

6.0

2.0 8.5

9.5

10.0

nh=11-87F.2. fid

SESE—

PR

9gsTl
mm.en_w
ezl

Brasi—

ELOI—

Fh

daa
3¢ NMR (101 MHz, CDClg)

Med

ﬂm(Dw.)
s81




Tty
ps

Ph

N
H

S5aa
TH NM R (400 M Hz, CDCly)

MeO

FeLy

=G0'E

660

=00}

80'¢

S¥'¢

c6'ct

“¥pE
3407
#oﬁ

0L

5.0 4.5 4.0 3.5 3.0 2.5

£1 (ppn)

6.6

9.5 9.0 85 8.0 7.5

10,0

nh-11-87b-c. 4. £id

LT
HTE~_
86 PE

LUSE~E
0F LE—~

a5ar—

9E§E =

iy

I

"

e
TGSTI
Nﬁnﬁ/
SHBLL
t..mﬁw
FISET
ngﬂ‘\

AWIET
G EET
B PED

Ll

ST —

orear—

]

Ph
0
N
H

5aa
3¢ NMR (101 MHz, CDCly)

MeQ

=l

-2

-8

-8

-2

-8

-8

L o

-3

-8

E o

.m,m o)
= n
=

=

-8

-8

- S

g

8

o

3

2




——

CF3

MeO

Ph

4ab
'H NMR {400 MHz, CDCl)

~09'¢
+SC'¢
A

FazA
69T
ez
A
7611
~8¥'E

=001

MOQN
MNWN
799°¢
“6lL'g
12C
JNWN

9.5

10.0

0.5

nh-10-98i—c. 4. fid

ise’
BOZE
£09E~
66
00k~

1Zen

HTEE—

CF3

MeQr

Ph

dab
T3C NMR (101 MHz, CDCly)

n

1
£1 (ppm)
583

T T T T T T T T
160 170 160 150 140 130 120 110

T
180

200




3FIr—

nh-10-98i-£.5. fid

CFy

" NMR (376 MHz, CDCIy)

T T T T T T T T T T T T T T T
60 =50 =100 =110 =120 =130 =140 =150 =160 =170 =180 =180 =200 =210
f1 (ppm)

=70

T T T
=20 =30 =40 =50 =60

=10

mh-10-5ab-h-. 1. fid

v
99'1
99'1
891
891
69'1
oLt
1w
8Ll
6L'1
081
81
[
06'1
06'1
61
61y
61
£6'1
76T N

+6'1 7
o

19T
€97
$9'T
9T
9T
99T

19T

sLe—
wr
€T
YTy
STy —¢
9T
LTy

8T

[
s

z6°¢
= lc60
060

= Fge

"H NMR (400 MHz, CDCl;)

Feoe

Feeo

0.5

T
5

4.

T
5.0
£1 (ppm)

8.0

8.5

S84



mh—-10-5ab—c—. 10. £id
2 “ -
| I [ 17 |
Ph
O
MeQ 5ab )ﬁCFa
C NMR (101 MHz, CDCl,)
1
i
1 ] 1
i L
" L ] AL 1 L.
20 190 1 1@ 180 10 0 1 10 10 0 S s e S 4 W @ 10 0
1 (ppn)

nh-10-89b-£-1.3. £id

—6291

Fh

MeQ 5ab Fa
19 NMR (376 MHz, CDCl3)

0 10 0 -10 -20 -0 40 -0 60 =70 €0 -20 £_1(:L) -0 -1z20 -130 -140 ~-160 -160 -1™ -160 -190 -200 210 &=
1

585



/

Ph
dac
HNMR (400 MHz, CDCly)

=00

80'¢
(14
LR
=052

80°¢C

mh-11-111b-c, 1. £id

0ESE—

Doorit

L8
L

L —

Bu

3

2CNMR (101 MHz, CDCL)

e

-g

-8

rs

L O

re

F2

e

L%

Bt &
2 n

-8

8

g

=

8

&

&

&




£10aD 97

mh-10-86¢-1. 22. fid

-2
=8
_

oIt

sTh

WS~

vL'S
o’

L9
Lo
oL
oL
60°L 7]
60'L
ore
e
e
[V
E.ﬁ
PIL
61L ]
oTL
ON.L
7L
NN.L
€L

LEL
LEL
8€°L
65°L
Ls'L
65°L

W

/

"H NMR (400 MHz, CDCl;)

l6'¢

He60

F00'L

H\Nm._\
LL'C

5.0
£1 (ppm)

mh-10-86c-1, 23, fid

SEIT
OETE
81E
105E
ammmw
6L5E
T¥IE

oF6h—

SESE—

oy

95 5T1
axww_“ﬂ.
LL9E1~E

PPl —
L5

10491

Fh
O

/

I 1’:5 N

MeO

BC NMR (101 MHz, CDCI)

-10

: T r 1 T v : r v r r
200 190 180 170 160 150 140 13 120 110 100 _ 90
£1 (ppm)

T
210




0.0

0.5

1o

~ozg
AN
¥G¥'L

15

20

25

rnv,w
#8809 o

MeOr

Ph

1l
H NMR (400 MHz, CDC1y)

G0l
20l
710°g

35

4.5

a
58§

6.0

6.5

70

£1 (ppa)

s
81—

oroe
e\
g

ISEr~

1€5s—

€0 poLy
10 9t
A5 8¥ 1L

WU~
s
82l
€321 W.
sz
wogr
orzer"

B¥IM —

11—

Q081 —

Lo —

oh-10~4ad-c. 1. fid

Me,

MeO

=

Ph
ad

4

C NMR (101 MHz, CDCL)

Mhuu-mnnunnnmJ

100
£1 (ppm)

588



§U5~,
(e

1
g
i

5ad ez

"H NMR (400 MHz, CDCls)

eQ

=08'¢

E¥60

=004

=622
88'1L
wﬂmm._.
FEEE
Hmm.w
=g

5

8.0

8.5

9.0

who10-218e-1. 123 fid

SETH—

GFIST—

SEIS1—

09—

K

Sad Mey

"5C NMR (101 MHz, CDCL)

e

€1 (ppm)
S89

T T T T
130 120 10 100

T
140

T
160

T
170

T
190

T
200




Tid-1. 7. fid

mh-10-1

MeO'

Me

"H NMR (400 MHz, CDCl,)

802
0e
%_..r

B

(1

o
60 L
*€2'e

foo'L

B0
J0°S
ole

€z

£id

T1d-1. 3.

mh-10-1

B —

o

LOEST ™

£ —

Me

MeO™

Me

13¢ NMR (101 MHz, CDCly)

1l

£1 (ppm}
590

110

o

T T T T T T
150 7o 160 150 140 130 1

T
150

T
200



mh-10-16Th-1, 142 fid

166
64

<3

Ph
([
-~ N _Me {
ol / / /17
MeQ Sae T
Me
'H NMR {400 MHz, CDCl,)
|
1
|
!
L '
. |
A A J
o' <) g 3 d e
—oo® e @ «© 0= 900
0o — — o o~ M O — -
T T T T T T T T T T T T T T T T T T T T T
0.0 9.5 9.0 5.5 5.0 %] 7.0 5.5 5.0 5.5 5.0 4.5 4.0 35 a0 2.5 2.0 1.5 1.0 0.5 2.0
£1 (psm
mh-10-16Th-1. 142, fid
b b ARE2238958 2 z = =
E 5 SEZZERRALS 2 5o 7
% ol |
Ph
I Q
- N L Me
. H |
MeQ 5ae
Me
13C NMR (101 MHz, CDCly)
|
| 1
T T T T T T T T T T T T T T T T T T T T T
00 180 150 170 180 150 140 130 1z0 110 100 S0 go To &0 50 40 30 o 10 a
£1 (ppm?

591



o
W

Tle-1.72.

mh=10-1

e S )

EEEm

T -

MeO

Ph
daf
TH NMR (400 MHz, CDCly)

Hoe
H0b'E
0L

Hoe

foo'L

T3 £id

Tle-1.

mR=10-1

e —

e —
91—
e —
BIBE—
B0
Wer =

Ees =

T —

ST —

Me

MeQ

P
daf
3¢ NMR (101 MHz, CDCl,)

T T T T T T T T T
190 150 0 180 130 140 130 120 110
£1 (ppm!

200




i

——

mh-10-187c

MeO

"HNMR {400 MHz, CDCl;)

Ge'e

= hol

£1 (ppm)

10-157c-01. 10. £id

sE8l —

[

86 05T —

TE e

Saf
3¢ NMR (101 MHz, CDCl,)

MeO™

L

I

|

.

T
150

T
140

T
5

T T
190 180

200

(ppm?

593



J

.
I barezln
_— - #E2
_ n wE
R
LTRE ™
£5°0F
_— _ \_I_‘ —. |S LS e
— i e
>
o
L ° sess—
R
N mer.r
(A
¥9EEC
o _
B
e
3
o B
" BT ™
= 86 FTT
" ..c..__Ul
|” BTN
— 500 S
o 0L W
AN
- A
- _ ol
—_
B — e
D— Ol w et
[ - 0% 861
o
Q
o= 2 [
ZT o 5
gk L2 :
g i
\ s . 3
['3 o -
g
H o
g F : i
= 2 ¥

594

110

b

180 150 140 130

]

160

Ph
190

z00

13C NMR (101 MHz, CDCly)

10

MeO™




Sag

H NMR (400 MHz, CDCly)

MeQ

nee
860

9.0

9.5

T
10.0

ses =

61—

Ob-1. 153 f£id

mh=10-1

Sag

13C NMR (101 MHz, CDCI;)

MeO

£1 ippm)

T T T T T T T T
190 150 170 160 150 140 130 120 1o

T
z00

595



mh-10-199b-1. 14. fid

S—

Meo™

4ah
TH NMR (600 MHz, CDCl3)

¥6€°€E

F00°L

ot

MMMHN
s

o'l

£1 (ppm)

mh-10-199b-1. 16. fid

987"
e
60°9¢ ~_
08'8€ ~_
9507 ~
0LEr

8€°5S —

61p1l—

exmm_
m:n_
moﬁ_/.
pr8TI
$§°821

8L mﬁ\
moom_\
8P TEL

9T6El —
orTrl —

8I'8ST—
w191 —

13C NMR (151 MHz, CDCl;)

-10

80 70 60

90

110

130

140

150

170

210

£1 (ppm)

596



A-10-194k-01. 5. £3d y ssggzEsanc ik g EREEUINACE HEEARIELElERALAREYI
Frree e e e e - R P R R R
RNy b i i e e PR Ay rariririelrisheieieleiriririeiri
Ph
I i / /
- s

MeO Sah
"H NMR (400 MHz, CDCl3)

g J & FE'®
o - — [= IR
-—ONMO— — - P - < =
T T T T T T T T T T T T T T T T T T T T T
1.0 9.5 8.0 8.5 3.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 .0 1.5 1o a.5 .0
£1 (ppm!
mh-10-1945-01. 6. £id
-y 3 5 B ATELR
=R e 3 8 REARR
[ | I 1|
Ph
| 7
-~ NS
H 1
MeO 5ah
13¢ NMR {101 MHz, CDCl,)
|
1 | ‘
| | ‘ | .
4 " 4 vy A
T T T T T T T T T T T T T T T T T T T T T
00 180 180 170 160 150 140 130 izo 110 100 90 a0 70 60 50 40 30 20 10 o
£1 (ppm?

S97



£id

mR-10-904-1. 19,

/]

[f/ j/

MeQ'

'H NMR (400 MHz, CDCl,)

0oL

BT
#1T
He'e

“e0

6.0

0.0

6£°5s —

1DAD 91°LL —

Ui —

PESTIN
st

ss'8Tl

coost 7
s

65Tl

W —

sIgst—

€E8LI —

mh-10-90d-1-c. 10. fid

4al
13C NMR (151 MHz, €DCl3)

-10

30 20 10

40

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60
£1 (ppm)

210

598



£10aD 92

mh-10-85d-1. 6. fid

o1t

€L

MeQ”

Sal
"H NMR (400 MHz, CDCl3)

=6g'¢
80

=L

4002
902
8y
l9'e

8.5

9.0

£1 (ppm)

somy—

£res T

96T =

61—

FORLT —

mh-10-Sai-c. 1. £id

Sal

MeO

3¢ NMR (101 MHz, €DCI,)

150

S99

140

160

180 170

190

200



o
Y
w
0
-
4
o
i
i
E

MeQ

Ph
Tl
TH NMR (400 MHz, CDCI,)

Fre
Fz .
eyl
A
Fpge

Fzz'L
ELL

00t

£

¥ee

Mg

0.0

0.5

2. fid

mh-11-93h-h,

95—

o0 T —

XTI —

L

[T

MeQ

Ph
saj
13C NMR (101 MHz, CDCl,)

T
110

T
120

T T T T T T
190 150 170 150 140 130

z00

(ppm?

£1

5100



mh-10-99a--1-h. 11, £id

5a)

H NMR (400 MHz, CDCl,)

MeQ

I T H o m ™

AR
6670

001

mh-10-99a-c. 10. fid

98T
LT
£6'6T W
8667
os1e
S6tE
1se \
L
165 —
sy —

[

w6E —

60vel ="

6TTrl —

8Y'LET —

9LSL1—

13C NMR (151 MHz, CDCly)

I

—10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
£1 (ppm)

210

5101



dah. 6. £id

MeO

"H NMR (400 MHz, CDCl,)

Lb'e

—

Fie

Foo'r

Wwo'E
S0
e
ze

0.0

FIR

55—

LEEIL

0TI~
FEBCL

oo
Y DEL
orzer "

W —

MeOr

13¢ NMR (101 MHz, CDCl,)

T T T T T T T T
190 130 170 160 150 140 130 120 110

T
200

(pem)

£1

5102



MeO™
"H NMR (600 MHz, CDCl,)

Sak

8 4 4 & T
e S © © R AN
oL NN — ™ < — M — NN
i i : | i ; : : ; ' : : r | : : | i : ' |
i¢. 0 9.5 9.0 8.5 5.9 7.5 7.0 6.5 5.0 5.5 5.9 4.5 4.0 3.5 2.0 Z.5 z.0 .5 1.0 o5 0.9
£1 (ppm)
mh=11=153a=1. 23 fid
3 H 3 E % =0 2 an
g 5 E g s g v 3z
| | | [ | Y
Ph
[ ©
Il
~ N7
H
MeO sak
3¢ NMR (151 MHz, CDCl,)
1
1
! : : : . : : r : . : T i i ' : r : v !
00 199 180 170 150 150 140 130 120 1190 100 99 E0 7o &0 30 40 30 20 10 o
£1 (ppm?

5103



Ph
4al
H NMR (400 MHz, CDCl5)

~1-01-c. 1. £id

o
|
E

858 —
g —
RUOE ™

ML

EO'SE

e

6lss

=

EGELL
fiixal ./.
SHETL
86 6T
0L

e

MeQ

Ph

dal
3¢ NMR (101 MHz, CDCly)

110

T T
150

100

190 150 ] 150 140 130 1z0

z00

(ppm)

5104



MR AR AR R AR ANARA

Ph

Ak, / ///J// I/

Me
MeO 5al

TH NMR (400MHz, CDCl,)

PSRN
M—H H_:'J%
O-o® o0
I
10.90 9.5 9.0 8.5 50 7.5 T0 6.5 & 0 55 5.0 4.5 4.0 a5 3.0 2.8 zo 1.5 10 0.5 o
£1 (ppm!

mh-10-4ck=-001-h. 23. £id

A & G = Tz man 5 8
] 8 = ] EE I & 8
| | IS AR [
_Ph
[ 9
g
g Me

MeQ sal

3¢ NMR ({151 MHz, CDCI,)

T T T T T T T
160 150 140 130 120 110 100 90 z0 o 0 50 40 30 20 10 0
£1 {(ppm!

a

T T
200 190 130 1

5105



£id

mh-11-104a-h. L.

e el LU Sl

S T

NHEz

-

2.0

0.5

- 0Z¢
erard

= fggg|”

€.
L
'S
L0e'€

—= %y
—
i

e

3.5

5.0 4. 4.0

5

= =00'1|

zz
- €< L <

Z #Zl'e

— Wz

ez
e
© o
£
& m z
= o
W o
o
s
z |~
x e

(pam?

fid

mh-11-10da-h.

FE ST W

Wi —

NHEz

) I

Ph
4am
13C NMR (101 MHz, CDCly)

o

T
110 100

0

T T T T T T
190 160 170 160 150 140 130

200

[

£1

5106



shrplaigad-al 8244

Ph

-~ NHEz |

Sam
"H NMR (600 MHz, CDCl,)

oMo oWnmMama
BN~ T NN M

T T T T T T T T T T
N o 2.3 2.0 13 10 o.5 o.0

| L N |
5

sh=11=104d=01. 34 fid
5 % : 3
| [N ESSESSY L |
Pt
~ NHEz
S5am
13¢ NMR (151 MHz, CDCl,)
1
I
1
T T T T T T T T T T T T T T T T r T T T T
200 150 10 170 180 130 140 130 120 110 100 50 =0 To a0 =0 40 30 0 10 a

f1 ippa

S107



bl i | i

il ol
vaJJh / o /HH/}J'

4an
TH NMR (400 MHz, CDCl)

a11.00s =

R MO MNNS NN T
ol O N e e
T T T T T T T T T T T T T T T T T T T T
10.0 a3 5.0 E.3 .o 7.3 7.0 a3 a0 53 5.0 £ 40 i3 3.0 a3 .o 13 1o o3 o0
1 ippa
mh-11-152f-1. 10. fid

8 FROEINCITER co- muazwInoa o

= NS C T g% % xS S8% da-s38mYe= q

5 SE¥5R03885888 $37 godsgsERas 2

SSESSSE FANY SN

NHBz

Ph
4an
3¢ NMR (151 MHz, CDCl;)

T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

T T T
210 200 190 180
£1 (ppm)

5108



shrReiyshpoletid 2 o

-~ | NHBz2 /
I
[
San |' |I|

'H NMR (400 MHz, CDCl,) }ha) Vs / / J /)// f

A A
o Em a &
oW g o o = -
) — = M — —
10.0 - - 5.0 3.1 5.0 7.5 T.0 [- I a.qQ 5.5 3.0 - 4.0 33 3.0

sh=1i-1a8b-c. 1. fid

— 16587

— 1420

-~ NHBz

San
13C NMR {101 MHz, CDCl,)

T T T T T T
zo0 190 130 170 180 130 140

5109



sh=11=192k=2, 1, fid

1| |I /
-~ | HHEz IJ|'|'|JI( ||' | |
il / f Il

'H NMR (400 MHz, CDCl)

g FFE E¥eSd

(o] oo w — —
T T T T T T T T T T T T T T T T T T T T
0.9 5.3 3.0 B3 a0 (-] To e a0 13 =0 43 a0 3.3 30 o s N 1= 1o o3 0.0
fi ippa

sh=11=132h=2. 2. fid

16302

NHEz

13¢ NMR (101 MHz, €DCl,)

S110



ah=11=139b=1. 10, £1d

-~ NHBEz

Sao
TH NMR (400 MHz, CDCly)

sh-11-1%95-1 11, £id

166,45

Ph

~ MHBzZ

a0
3¢ NMR (101 MHz, CDCIy)

T T T '
200 190 130 17e



sh=10=219d=1. 1, fid

MeO s
& NP
Fh

dap
TH NMR (400 MHz, €DCI,)

¥
SBIgBYy 5 Trrre i Ny
— — ol oo w

— e — N o= e e o —

/ -

T T T T T T T
L 5.3 N 7.3 T.0 a.3 6.0

sh=10=219d=1. 3, fid

= g
g & z 0§
| | | (. (]
o)
- N
| = 0
MeQ 5
o NP
Ph

dap
3¢ NMR (101 MHz, CDCl)

T LU

T T T T T T T T T T
200 150 150 1o 130 130 140 130 120 110 100 EL]
f1 ippat

S112



1. fid

mh-10-5ap~h

»AD 97

s5u
1804
68°0 1
w1y

6T

23
23
B
L

o
2

J NPry

Sap

H NMR (400 MHz, CDCly)

#S€°9
8€C

be6"

oy

=Hov

Fee

F00°L

€Ll

002
R A

8.5

9.0

£1 (ppm)

mh-10-218d-1. 11. fid

8TIT—

0Tt —

8 —
95 TEN_
whe

€Ls€ V
L1698 —

1os —

sEss—

SOpI—

S6'STI /
RN
mi
g
8CBEl —

9T~
9T —

00851 —

L6'S91 —

MeQ

=
[
a
o
N
E
g =
2
©
=
H
g

110

140

150

T
190

T
200

£1 (ppm)

S113



"H NMR (400 MHz, CDCly)

£1 (ppm)

mh-11-35c-01-c. 3. fid

LESS —

8LEL—

s90L1 —

68°061 —

daq
13C NMR (101 MHz, €DCl,)

110

140

150

170

£1 (ppm)

S114



5aq

H NMR (400 MHz, CDCl;)

MeQ

3.0

3.

9.0

9.

£1 (ppm)

mh-11-34c-01. 15. fid

89'L7 ~—
0STEN_
6LYE

s9's€ AN
seLe—

£rep—
vTor—

9€75s —

SLEL—

€6E1T —

99'1T1
TN
<8 mm_k
86'LTI~
PESTI
0’821 7
Haaly
6821
81°6T1
0£'6z1
€461
19°621
cezen
00°¢€t
osect |

R
seocl
Lrovi o
2?&
68°LST
]

Lo091 s

8E0LL

06061 —

3)

3C NMR (101 MHz, CDCI

-10

30 20 10

40

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60
£1 (ppm)

210

S115



mh-10-4ba-. 10. fid

5.77
5.76
575

A
N

NHBz

i | / o ol

"H NMR (800 MHz, CDCl3)

mh-10-4ba-. 11. fid @

o V1SS PYEVANN
i r T NHEz
bl
“Ph
4ba
3¢ NMR (151 MHz, CDCl3)
Il |
\ ‘ " 1 |
2‘00 1‘90 1‘80 1‘70 I‘GO 1‘50 1‘40 I‘XO 1‘20 1‘10 1‘00 (;0 8‘0 7‘0 él) 5‘0 /10 3‘0 2‘0 I‘O ‘O

£1 (ppm)

S116



e T

%
FE e e

Ph | ‘

- I NHBEz J ‘||I|JI J‘

'H NMR (600 MHz, CDCl,)

;JF

;

1.00g =
1.008 ===
9

oX

5

6f

ot
o ®mEo T o 0O
— o= W0 - — — ol
T T T T T T T T T T T T T T T T T T T
0.9 9.2 8.9 .2 a.e T3 T.0 8.2 8.9 L] LN L] 40 31 -] 2.3 e 1.3 -] ez a9
£1 (ppml

-

s-11-S13a—01. 13. £id

T

Fh

~ MHEZ

Sha
13C NMIR (151 MMz, CDCl4)

|i|! | J

T T T T T T T T T T T T T T T T
o 180 120 ] 130 120 1lo La0 90 7

& 4 L

T T
200 150 180 1

£l ippm!

S117



s 1) =tigkir

| NHEz

- / / /1 /

= & & & LY
o= NN - - o o ]
= =T M0 — — =T — O
T T T T T T T T T T T T u T T T T T T
10,0 25 8.0 a9 8.0 7.5 7.0 e 6o 55 5.0 42 &0 5 30 2.5 .0 1.3 Lo [N 0.9
£1 fppm)
mh-10-151a-1.33. £id
SEEL=E
| A NS
- NHEz
C
Fh
dbh
'
|
N " 1 L
i A A AR y Y - >
T T T T T T T T T T T T T T T r T T T T
200 180 180 7o 180 130 la0 13 120 110 100 80 &0 To (.11} 20 40 30 o 10 a
£1 (ppml

5118



min-10-33c-1. 42. £id

-~ MHEz

5bb
H NME (400 MHZ, CDCHy)

q e by ot b
TGS T R d ! e R
— e o e = o o o
T T T T T T T T T T T T T T T T T T T T T
.0 a3 5.0 8.3 5.0 TS 7.0 a.1 6.0 .3 3.8 4.1 &0 3.0 R ] 0 LA Lo Q.3 0.0 -0.3
£1 fpenl

=in=10-Skk-c. 1. £id

LS et | [
Ph
~ NHEZ
(=}
Sty
2 MMR (101 MHz, COCI;)
]
]
T . - - . . - - r . : - ' | - - . -
200 130 130 1Te i 130 la0 130 120 11a Loo0 L] e (-] 30 &0 30 o o =]

£1 (ppu!

S119



=ia-10-94k-1. 5. £id

: 5

B
E
T—
—_—
—_
T
—
———

dbc
'H NMR (600 MHz, CDClgh

e S e g SE orE o
ik "t d - = = - .M
— 0

- - M

T T T T T T T T T T T T T T T T T i T
YN LN 2.0 - 5.0 7.3 T.e (2] [ 53 1.0 4.5 a0 33 e 2.3 .0 1.3 Lo 9.1 o0
€1 (ppm!
ma=-10-94k-1-c. 10. £id
w =
| e
- HHEz
FsC0
Ph
dbe
i NMR (151 MHz, CDCL.)
|
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 140 130 140 130 120 10 10 80 80 Ta (=] 30 40 30 20 ple) o =10
#1 (ppml

5120



=n-10-100e—£. 1. £id

-~ | NHEz

Ph
dbe
YUF MMR (376 MMz, CDCLL)

T
-840 -5 -80 -T0

T T T
-3 -8n  -lpd  -llB

T T T T
-120 130 -l&0  -130

£1 (ppa!

=in-10-03e-1. 32, £id

A"
Ph
- NHEz

"H NKR 14050‘,:1&. COCly) ‘l{ ‘I f /j/[

*11.00s e
.]1082 ==

o s
TN ¥ asoomo
0 = = 0 ) -t - =
T T T T T T T T T T T T T T T T T T T T T
o0 a8 A a1 5.0 T8 70 [N s 5.1 5.0 48 s EN] 2.3 N 1.8 1.0 0.8 oo -0
£1 (ppul

S121



=n-19-33e-1. 33. §id

110
G0

__,_
—
X

1742

RS

Fh

- MHEZ

F3C0 sbe

5 NMR {101 MHz, CDCLy)

Ll L

T T T T T T T T T T T T T T T T T T T T
I10 200 190 10 170 180 130 la0 130 120 1o oo a0 fale] To ea a &0 30 z0 L] =10
£1 (ppm!
mh-10-33e—£. 1. fid =
Ph
- NHEz
FiCO ahe
"“F NMR (376 Mz, CDCla)
T T T T T T T T T T T T T T T T T T T T T T 1
a0 o =10 =20 =30 =40 =30 =84 =70 =30 =20 =100 =110 - =130 =140 =150 =le0 =170 =130 =1%0 =200 =210

£1 (ppal

S122



s-11-198w 3 A Fids 4 3 8 5

~ | NHEz

| ; I

Ph
4bd
'H NMR (400 MHz, CDCly)

. e RER
[ I ot E i oV I S [ar Bl — 0NN
r . . T - r . T : r T . T r : . T T
e 0 3.1 9.0 |- 2.0 7.5 7.0 -] 8.0 LR 1o N %0 33 310 L] .0 1.3 1La 0.3 0.0
£1 fppn)
ma-10-108a—1-c. 1. £id
B : -
z 5 ¥ p
-~ | e
Mel-C
Ph
4bd
13 MR (151 MHz, CDCy)
1
r r r . T . T T T : - r r T , T , T T -
oo 120 180 7o 1ea 130 140 130 120 e 100 30 S0 TO a0 L1 0 30 o0 10 o
£1 (ppn)

5123



=G WLl s g

- IIIHE\z . }II J j

MeO,C Sbd
"H NMR (400 MHz, CDCI5)

oty iy o b et
o e d [ &'B M B
SO Mo = @ a9 R R B i
N — N SF N - - ™ o™ ™ —— 0O
r T r T T T T T T T T T T T T T T T
e 5 8.0 8.5 20 - 7.0 -] eo 55 e 4.5 40 E ] N 2.3 e s e 0.5 [N =0,
£1 (ppml
mh-10-3C5g-01.30. £id
5
-
|
Ph
-~ HHEz
MeCh,C Shd
BT NMR (101 MHz, CDCIy)
]
]
v
T T T T T T T T T T T T T T T
200 1990 120 176 Le0 1% 140 130 120 118 100 0 1] To ea 20 40 30 20 10 a
£1 i(ppnl

S124



min=10-1134-1. 10. £id Eenoon
B

NHBz

Ph
dbe
TH NMR (400 MHz, CDCly)

ST S g oIl Jr g B3
cmmoo o A E=N=1 o m - m
ol o WD — o — — —m — oo
T T T T T T T T T T T T T T T T T T T T T
a0 B a0 5.3 o 7.3 T.0 e a0 53 Lo 4.1 40 EN) 50 EY] EN) 11 0 0.5 a
£1 (ppal
=5-10-11%4-1-c. 1. £id
3 ] 5
5 g 5 A
| A NS
NHEz
NG
Fh
4be
3¢ NMR {101 MHz, CDCh)
|
T T T T T T T T T T T T T T T T T T T T T
200 150 120 170 190 130 Lan 130 120 110 100 a0 20 0 0 1 ] 1 2 10 a
£1 (ppa)

S125



fid

5.

mh-10-88h-1.

91 o
s
s
o
= 0T —
wie—
=3 srze
~— = _:mm/
ILSE~NE
r// €1t —
; ~ °
[Mai
09T cep
p ot
19T e
€9°T N
9T //
9T
99T =3
89T Fos
ot
we
)
K
89°€ — —
17y 100D 91°LL —
€7r \Ov
YTy -
STy
oy~ ~ === 0|
Ly -
8T [
6Ty
gy [
oz
1811
06's ~ . . . PACAN
- F00°L| 2
ce's Fo 06921
ST'LA 6F'LTL
LreA 11°821
Lrer SP8TI
61°L i PS'8TI
0T [ Gmm_\
2L Son_\
TTLA €STIEL
9T'L P q:m_\
I [AWARS €610~
R e crevt -
8TL .
R
oo > % (x4 R
WLE — e
i f = ek
L N -
ROE | H/MuO b
6L N =3
ore ] 0¢cLe
os'L ] -
_:u _ o
NML T al — © LTL91— [ o=
] \ I ey o \
€L — = o
1y e’ m
ELL \,
\ - <
Co2 W ° =
B W o “
s
N2 :
=] =
¢ R - s
o Fo o /
= = \
= z ;
SR o o o Q
z - Lo =

100
£1 (ppm)

3C NMR (151 MHz, CDCl3)
190 180 170 160 150 140 130 120 110
5126

200




=IO S

'H NMF (400 MHz, CDCly)

= I d FdE e
(=Rl R N | = = - Al =1
O — — 0000 — — = — 0= — 0O
T T T T T T T T T T T T T T T T T T T
18,9 5.2 N 5.8 z.0 7.3 1.0 [} [ 5.3 5.0 & a0 3.3 o s 0 9 ] 1o 0.2 0.0
£l (ppml
wa=10-34i-01-c. 0. £id
[ B PSESAW L
-~ [ tmes
Bu
P
Abt
13C NMR {101 MHz, CDCly}
1
T T T T T T T T T T T T T T T T T T T
200 190 120 7o 180 130 140 130 120 110 100 a0 20 To an 50 an 0 20 e
£l (ppml

S127



e
[
9r'1
sr'l
6’1
0s'1
[
L5t
851
09'1
o1 4
99°1 4
99'1
69'1 4
101
€y
sUy
81
P8°1 |
98°1
98'1
681

6817

15T
m:/
rsT~L

19

i
65T

we~
vrs

0L
vo'LA
90°L
80°L
80°L
LA
91°L A
LITL A
Lre
8L
61'L
1L
€L
[
veL ]
S€°L
ot |
8S°L
86°L

)

—

=

097

10-108a-01. 21. fid

mh

-Ph

[

“NHEz

Sbf
TH NMR (400 MHz, CDCl,)

Bu”

“BdoI©
ce-dam
TO~T-NOO®

<)
)
30

oot

00’1

0.0

0.5

£1 (ppm)

10-108a-01. 22. fid

mh

LT
TeTea
wiE /
Lrve

sore
6L'sE \
$6'9¢

SL6r—

6v'sTL
zesi\
16921 —
se -
S8zl
L5l
99321
At
Ncmm_\
5:5\

sTart
s88pl —

PTLOT—

_Ph

o
I
=

Sbf

By

3C NMR (101 MHz, CDCl5)

110

140

150

T T
190 180

T
200

£1 (ppm)

5128



'H HMR |munl:uz cocll I ]J [ [

e J
Feaa T by O A i T
q o0 ™ L= [y =1 =] - - N. -
MmN m M - Mo - — ™ - — ™
.0 -] o o.s .o e 3 T-@ s o = o Lo 40 as= o .= z.a L= Lo .3 0.D
11 lppm
wh=11-T4a-30. 32. f1d
[ I
KA
-~ I MHEz
Fh
dbg
3¢ NMIR {104 MHz, CDCT5)
1
210 oo 18D Lo 1iTo 180 =0 Lan 1ap 120 110 100 T oo o a0 20 &0 a0 20 o o -1
1 (ppm’

5129



Mel -~

NHEz

Sbg
'H NMR: (400 MHz, CDCl3)

oooc—o o = = = S mmo
—— T ™ — o <t — ol
T T T T T T T T T
10.0 5.3 8.0 - - T.Q (- 1-N-1 30 - .3 z.o 113
£1 ippa
sh=10=8hg=c. 1. fid
q L 5
= Z - v
| | 11 |
Ph
MeQ. - NHEz
Sbg
¢ NMR (101 MHz, CDCIy)
]
T T T T T T T T T T T T T T T T T T T T
200 130 150 170 pi- 130 140 130 120 110 100 50 B0 TO a0 o a0 g 0 10
f1 ippan

5130



sh=10=dbh=h. 1. fid

Me |
T | NHBz ‘ ” ( |
| ( |
1 |
4bh Ph [
"H NMR (400 MHz, CDCI3) l JI J |
1
1
]
JI\ I
TNe NN = e = A RA BT R A
NN =M -— -— — 0 NN
T T T r T T T T T T T T T T T T T T T T
10,0 5.5 5.0 8.3 3.0 7.3 T.0 [--1 8.0 3.0 Lo} 4.0 ER-1 o a5 .0 13 10 [:5- 0.0
£1 ippa
sh=10=-94f=1=c. 10, fid
s A ANN
o - [ e
4bh Fh
P NMR (101 MMz, CDCLL)
T T T T T T T T T T T T T T T T T T T T T T T
210 o0 130 130 170 180 130 140 130 120 110 100 S0 S0 To o0 =0 a0 20 oo 10 o =10
f1 ippn

5131



sh=10=-87i=1. 72 #id

L p A

i b

Me

[
-~ NHBz f

B il

j\. \
R
R 3 T A TO e
@ NT O Q e Noow - No
— = (T — — T e
T T T T T T T T T T T T T T T T T T T
12.0 3.3 LN 83 E.O 7.3 T-0 a3 6. 55 =0 43 40 - o zs .o 13 1.9 o3
£1 ippa
sh-10-3bh-c=. 1, £id
| |
Ph
Me -
NHBz
Sbh
G NMR (101 MHz, CDCL3)
1 )
1
J I ‘ ‘ " n “' ‘u ‘ L
¥ Frstbsah = : Ay
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 13a 170 100 130 1a0 130 120 110 100 20 = Te oo oo &0 30 o 10 Q =10
1 (ppa’

5132



shr(Ppshreheizfid

P e kb
~ —— e e

Il / rroidsl ]

-~ NHEBz

Ph
4bl
"H NMR (400 MHz, COCly)

L

2

o
100 ‘=
1.085
1103

'ﬁ
3247

N—- N — M - o
3 040 P — Mmoo
T T T T T T T T T T T T T T T T T
10.0 9.3 S0 3.3 .o 7.3 T.0 a3 60 50 4 40 33 3.0 20 1.3 10 o3
f1 ippa
sh=10=94h=01-2, 3. fid
E F #
|
Me
al | e
Fh
4bi
13 NMR {101 MHz, CDCl,)
]
]
1
T T T T T T T T T T T T T T T T T T T T
pte ] 190 1z0 7o pt. ] 130 140 130 1z0 11@ 100 50 ao 7o a0 =0 &0 30 20 10
f1 (ppa}

5133



LS
-
= FOTLLE
~ o
0L o
¥20'E
=== Feoy
-
IJ 160
-
-— =00}
-
3
o
")
£ °
= o
(=3
g
[
z &
=
E

£1 (ppm)

mh-12-24c-01. 11. fid

el —

06'LT —
T6'6T—

667\
0858 —
109e

96'67 —

PELOT—

13C NMR (151 MHz, CDCl;)

110

140

150

170

£1 (ppm)

S134



sh-pipdeg Qe didz o

OMe |
7 ez [ J[ { { / {
I I L

TH NMR (400 MHz, CDCl,)

Ao

THOQO T T O Q
o

. @ 1o 9
N NN T e e e — ol ol
T T T T T T T T T T T T T T T T T T T T T
0.0 5.3 5.0 3.3 5.0 T3 T.o L] LX) 5.3 50 an 4.0 ] a0 z5 0 1.3 10 [ 0.0
f1 {ppal
sh=10-1028=1=¢, 1, fid
= 3 I
| | | eS| | I
Me
~ | NHBz
Fh
4b)
3C NMR (101 MHz, CDCI,)
1 1l
[
a1 l [ |
- MEER -
T T T T T T T T T T T T T T T T T T T T T T T
20 e 13 1m0 1Te 199 1300 140 130 120 1o e E] =0 T L] 10 40 30 29 1 ] -1

f1 ippat

5135



sh=10=10%a=1. 10, fid

- i

NHBz

5t
"H NMR (400 MHz, CDCl;)

" I
oo Ag B 1<y 3 4 ) o 17 &
NGO T WO O o o - oo o
ol ol oW e e - - © - o - -
T T T T T T : T T T T T T T T T T T T T
10.0 8.5 3.0 a1 s.0 7.5 7.0 a3 e.0 s 10 4.7 4.0 - 3.0 f=5- o 1.3 1.0 (-1
1 ippa

sh=10=10%a=1=21, 1, fid

110,44

OMa
- NHBz

5bj
3¢ NMR (101 MHz, CDCl,)

T T T T T T T T
=00 130 180 170 180 130 140 130 120 110 100 50 E0 70 60 L1 40 30 20 10 L]

5136



“Ph
4bk

'HNMR (800 MHz, CDCl3)

o6 -

-

o

o~ <o

-

0.0

4.0

5

5.5

6.0

7.0

7.5

8.5

9.0

(ppm)

£1

mh-14-24i-001. 33. fid

2C NMR (151 MHz, CDCls)

-10

30 20 10

40

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60
£1 (ppm)

210

S137



oLLe"

9867 —

wy <+

9€y

(ppm)

1

©0OOoON ~

PEEEEECED

o~

T
fid

11.

3 NMR (151 MHz, CDCl3)

"H MMR (600 MHz, CDCl3)

mh-14-24 j-001
mh-14-24j-001.

140 130 120 110
£1 (ppm)
5138

150

160

190 180

200




Sl

'H NMR (600 MHz, CDClz)

3.0

3.5

£1 (ppm)

11. fid

mh-14-21c-1.

€80T
LTee

L6FE N
9L'sE~-
LELE—

9568 —

88°001 —

SEROI~.
16801 =

9T —
€6'1
16971~
SE8TI
9$°8T1 W
$9'821
pan
?«2\
9L'SEL
0Ty =

08P~
SLLPL~

07191 —

O

T3¢ NMR (151 MHz, CDCl)

40

70

80

90

110

£1 (ppm)

5139



sh=10=-131d=1. 132, #id

~ NHEz

1l J [ oI |

dca
"H NMR (400 MHz. CDCl3)

e L F 3 d
R R @ o - - w
o ol oo oo - o o
T T T T T T T T T T T T T T T T
0.0 5.5 3.0 B3 a.0 7.5 T.0 e L0 a.s z.o 113 1.0 a3 o.0 -2
ah=10-dch-s. 3. fid
e E ArnRaa £ R
| S e | |
~ | NHEzZ
- dca
T NMR (101 MHz. CDCl3)
]
1
T T T T T T T T T T T T T T T T T T T T T T T
210 200 150 180 170 180 130 140 130 10 110 100 S0 =0 TO a0 =0 40 0 o 10 o -1

5140



ah=-10-130d=-01. 18, fid

- NHBz

MeQ Sca

'H NMR (400 MHz, CDCl4)

A
SdRD S I Ty & B FERD
M~ 000 o @ - @ oOoFoT O
— o oo — = — - O ™
T T T T T T T T T T T T T T T T T T T
0.0 5.5 3.0 5.0 7.3 7.0 a3 a0 L3 3.0 Lo &0 N 2.1 2.0 13 10 Q.3 a.Q
£1 ippa
sh=10=-130d=-a1. 1%, fid
2 L E
& p " ¥ o= =
I R I I |
- NHBz
MeO Sca
¢ NMR (101 MHz, CDCI3)
1
T T T T T T T T T T T T T T T T T T T T T T
210 200 150 130 170 180 130 140 130 120 110 100 =0 =0 To a0 =0 40 30 o 1o o -1
1 ippa

S141



sh=10=-128d=1. 4, Fid

MeO

4ch
"H NMR (400 MHz, CDCl;)

ST

oA EDD d A=Y F <o o
oworo Q Mmoo @ o OO«
ol ool oo - © - - o - = % ¢
C:{} 5'5 BED 3'5 BID 755 TED 055 DED -1 .0 4?5 a0 3?5 BED 255 :fD 1'5 1ID {}IS {}ED —C:
f1 ippad
sh=10=139d=1. 2, fid
E E E o
= £ z & = i
| A |
~ NHEz
Mey
4chb
3¢ NMR {101 MHz, CDCl:)
T T T T T T T T T T T T T T T r r r T T T
200 150 150 7o 180 130 140 130 120 110 100 50 0 To (1] =0 40 30 20 10 (]
f1 ippat

S142



sh=1o-133d-01 17, fEde o

D e VAW v

- NHEz

Med 5cb
"H NMR (400 MHz. CDCl:)

wdnh % a8 d & & B & ey
ONw~vO =] o = o CoOm®moo
ol ool ool - - o o - O~ oo
T T T T T T T T T T T T T T T T T T T T T
10.0 5.5 9.0 E.3 5.0 7.3 T.0 a3 8.0 5.0 E-3 40 RS- 3.0 p=- .o 13 1.0 0.3 0.0 -
f1 ippa
ah=10-1384-01. 12, fid
:
I |
-~ NHEz
Mel Scb
32 NMR (101 MHz, CDCl)
1
]
T T T T T T T T T T T T T T T T T T T
1o 200 150 150 170 180 130 140 130 120 113 100 S0 =0 TO ao =0 40 20 o 10 o
£1 ippa

5143



sh-10-17obd cd ket =

Mel

dec
"H NMR (400 MHz, CDCl3)

OO~ - O NOOOO
O NN o o O
T T T T T T T T T T T T T T T T T T T T
12.0 - 5.0 3.3 5.0 7.5 7.0 a3 a.0 5.5 5 L] 4.0 EX- 3o a3 z.o 15 1 Q.3 0.0 -t
f1 ippm
sh-10-179b-1. 113, #id
o o & 5
g £ = W
| | S S
~ [ e
MeQ
. dece
Y€ MMR (101 MHz, CDCl)
1
]
|
1
T T T T T T T T T T T T T T T T T T T T T
200 130 130 7o 100 170 140 120 120 e 100 B 0 w0 o 0 ) 30 zo 10 o
f1 ippm

S144



I [ /

~ NHBz

Mel See
"H NMR {400 MHz, CDCl.)

1
D[M_U TR | Y I
G dmin &S 4 & & £ IHETE3mr
AL =] e 0 e Mo o
o e oo — ) o B e}
T T T T T T T T T T T T T T T T T T T
10,0 9.3 9.0 E.3 5.0 7.3 7.0 a.3 a.0 53 1.0 LN &0 3. 0 2.5 .0 1.1 10 0.3
f1 ippa
sh=10=8za=2 1 fid
| SEA YA I 11 (e
« NHBz
MeQ See
3¢ NMR (101 MHz, CDCly)
|
|
. " |
T T T T T T T T T T T T T T T T T T T T
oo 150 130 1iTo 180 130 140 130 1izo 110 100 S0 80 To [-1=] 30 a0 g o 10
£1 ippa

S145



rh=10=187f=1. 1. fid

-~ | NHE2

MeQ'
4ed
"H NMR (400 MHz, COClg)

!

f

A EREririririr i
e e T e

[

R d dig S8 SJdan

NNT NN o - o -9 N o

Ny Ry RS - Mo o - - - ool
T T T T T T T T T T T T T T T T T T T T
0.0 9.3 9.a 25 8. 7.5 7.0 6.0 3.0 4. 3 4.0 33 30 -4 ] .o 1.2 1.0 a3 a.a -0,

£1 ippm
sh=10=187f=1.2, fid
Y 2 =
|
-~ | NHEBz
Med
=]
ded
I NMR (101 MHz, CDC13)
|
1
1
H H L L L
T T T T T T T T T T T T T T T T T T
200 190 150 170 180 130 140 1zo 100 90 =] 0 ag =0 an 30 o 10 o -1
1 ippa

5146



sh=9=19%e=1. 32, fid

e J ” | { / J| J /Jll .II|'

Melr Sed

"H NMR (400 MHz, CDCly)

=

i al LU ‘
S E S T s
NN o =] - - Q3o
O v~ O ™ — — o (4] — o) O o)
10.3 10,0 2.3 .0 3.1 3.0 7.3 7.0 6.5 8.0 55 3.0 4.7 4.0 - 2.0 s z.o 1.5 1.0 o5 0.
f1 (ppa

sh-9-193s-1. 35, £id

& £ = £ 3 3 ]
| S [ |
| cl
- NHEz
MeQ sed
%C NMR (101 MHz, COCl:)
Pl
1

. . - . . . - : . T - . : : - : : - -
oo 190 130 170 1ie0 p8-1] 1a0 130 1o 10 100 20 a0 o oo =0 a0 LS o

f1 ippa

S147



whet-ltoe-1, 19, £id

- | NHBz
MeO T
N
dce o
"H NMR (400 MMz, CDCI)
T T T T
10.0 5.5 S0 -3

sh-9-190s-1. 11, £id

Melr

'*C NMR (101 MHz, CDCly)

— 15T
RS TFRTY

T T T
200 190 138 ive



sh=f=181e=1. 32, fid

N
- NHEz a
MeOr Sce
"H NMR (400 MHz, CDCl3)
1
1
"
A ) A .IJ. J VAN .
o3 v b d &g 3 srolvy
A AL Q Q- o C" cCow-oY
oS o ool — — o o — ol o T @
T T T T T T T T T T T T T T T T T T T
0.9 8.3 9.0 8.5 z.0 7.3 7.0 - a0 L 5.0 L 40 -1 0 2.1 2.0 s 10 L - 0.0
f1 ippat .
sh=f=181s=1 33, fid
W I I
o
N
- NHEz o
Mel Sco
€ NMR (101 MHz, CDCly)
]
TS e e s
T T T T T T T T T T T T T T T T T T T T T
oo 150 150 170 180 130 140 120 1zo 110 100 S0 B0 TO L) 30 a0 30 o 10 a
f1 ippad

5149



sh=10-1975=1. 92, 214

Wl

Med

4ct
"H NMR (600 MHz, COCl3)

| )
d < do 4 A ao

Qv @ov o < - NDo o comomnaon

o v W o— oo - o 0 o R R I ]

T T T T T T T T T T T T T T T T T T T T T
10. 0 2.3 2.0 E.5 3.0 7.3 T.0 [-B-1 e 55 -5y £ 4.0 313 3.0 s .o 1.3 1.0 [:3-1 o0
f1 ippm}

sh=10=197b=1, 93, fid
| | | | IS SN
-~ | NHEz
0. -
Mel OBn
dcf
€ NIMR (151 MHz, CDCl3)
1
1
| 1
| ‘ |
1
1
L I ) ,
T T T T T T T T T T T T T T T T T T T
00 180 1z0 170 1aa 150 140 130 1zo 112 1440 L1 z0 0 aa =0 0 30 0 1o
£1 {ppm)

5150



sh=10=180b=1. 82, fid =

ERE]

<L

s
— 503
.10

o
OBn
- NHBz
MeQ o
'H NMR (800 MHz, CDCla)
1
1
1

N S S B 3 i & & S RS

DNEOD O = o S« GO oNN

Ranl Y o T I o — (&) — (] — 0 v () N0

T T T T T T T T T T T T T T T T T T T T T T
10.0 8.3 9.0 E.3 3.0 7.3 T.0 a3 8.0 p-1-1 3.0 E-3 Lo 33 30 2.1 z.o 13 1.0 [-2-1 o.Q -0
f1 (ppa’
sh=10=196k=1. 83, fid
EOE & i : -
[ e I | (| SN
a
OBn
-~ NHBz
MeO Scf
3C NMR (151 MHz, CDCly)
1
|
! 1
1
T T T T T T T T T T T T T T T T T T T T T
200 190 13g 170 180 130 140 130 1zo 110 100 S0 50 0 a0 =0 40 20 o 10 o
f1 ippa’

5151



sh=18=-1872=01. 18 fid

| l

-~ | NHBz

MeO

deq
"H NMR (400 MHz, CDCls)

R H
e S

[

/

_ J
TN DD DD FEFd B3 TIT&
T NONN Moo NN - N
o ol oo M~ o — o
IC:CI 9?! 9'.0 :ZI! :2'0 755 'I{} ul.: a 5'5 SID o ZI.! 3?0 _IS ::D - 0?0
1 ippa’
sh=10=187e=01. 11, fid
= 9 5 o "
| | | | (IRYIRN
~ | NHEz
Medr
Ph
deg
C NMR (101 MHz, CDCLL)
[}
T T T T T T T T T T T T T T T T T T T T
210 200 130 130 170 140 130 140 130 120 110 100 &0 o oo 0 A&l 30 o 10 =10
f1 ippa’

5152



sh=10=170k=1. 42, fid

| Ph )

~ NHEz

Mel Scg

TH NMR (400 MHz, CDCl3)

i
0 -oon = @ o @ DD
— o NN ™ — [=] o - O O
T T T T T : T T T T T T T T T T T T T T T
10.3 10. 0 8.3 9.0 3.1 B0 T.5 T.0 -1 ] -3 3.0 - 4.0 N1 0 2.1 2.0 1.3 10 (- -1 0.0 -0,
£1 (ppa)
sh=10=178b=1 43, fid
z 5 e =
EoE ;o
| | (.
Ph
- NHBz
Med scg
*C NMR (101 MHz, CDCl4)
l ] | _ | PR
= s L = | W~
: : T : : : : T : : : : T - - - T T T T T T T
10 200 190 13g 170 100 130 140 130 120 110 100 S0 B0 TO a0 =1 40 30 o pts] o -1
f1 (ppa’

5153



sh=10=-137a=h. 3, #id

e |

4ch
TH NMR (400 MHz, CDCl4)

o

S3E 55 gEED

o—oe - o No o S o o ole -
O — OO N o — — — — M
T T T T T T T T T T T T T T T T
.o -1 9.0 a.3 -2 7.3 7.9 (- - Q.0 -3 10 4.3 %0 3.3 3.0 a.a 2.0 1
1 ippa
sh=10=13Ta=2. 8, fid
5E 3 3 b g g
~ MHEZ
Mel
dch
13 NMR (101 MHz, CDCl4)
|
1
]
T T T T T T T T T T T T T T T T T T T T
2a0 150 150 170 100 130 140 130 120 119 100 30 oo T -1} =1+ £ 0 pels] 10
f1 ippad

S154



sh=10-207a=1. 42, fid

- NHEz
MeO sch

"H NMR (800 MHz, CDCl3)

G IR n d & J J BT B
ov NG o o™ LR =R e o e
o T oo - o NT T o
T T T T T T T T T T T T T T T T T T T T T T
JL--] 10.0 5.5 5.0 e.3 3.0 T3 7.0 (-2 8.0 53 5.0 Lo} &0 - 20 s .0 13 10 [ 3] o0
f1 ippa
sh=10=207a=1. 43, #id
1k
& - E 5§ sX= &A=
S | [ [T Y
- NHBz
Mel sch
32 NMR (151 MHz, CDCLy)
1
L ‘ J ﬂ L I | H l H |
T T T T T T T T T T T v T T T T T T T T T
zo0 180 150 170 180 130 140 130 1z0 110 100 50 20 7o ag =0 40 20 0 10 o

5155



1. 1. fid

11-40d"

mh

YAD 97

€89~
589"

VAN

€L —=

YeL—F
9EL
8€°L
€L
L
L
Sv'L
opL
Lr'L
€L
ss'L
9s'L

"H NMR (400MHz, CDCl,)

Hoc

M/Mm.n
Feee

m\‘vv.v

ez
EglLL

5ot
¥80°L
205°€

5.0

£1 (ppm)

10-4ck-001-h. 23. fid

mh

06Tl —
L0831 —
$6'9T AN
€T6T N
96T
88°67 “
wee

€ree —
Lor="
POy —

RE'SS —

1Tri —

8T

PREARN
$8°9T1 ~

TTssl —

191 —

L L

o
®
=

4ci
13C NMR (101MHz, CDCl3)

110

170

£1 (ppm)

5156



]
<
<

mh-11-40a’

"H NMR (400MHz, CDCl;)

TR DD D

9 MNOOAN
B L

o
-
-
N

yee
L0V'C

9'C
He'l
2

£1 (ppm)

c.6.fid

mh-11-40a’

STHL—

6LTT~_
P09\

86'8C
SU6T

8S1E —
68°€E —
8p'se =7
sore””

8867 —

SEss—

6611~
Ly

06971 ~\_
€981 ~

161 —

£TLO1—

Q
D
=

13C NMR (101MHz, CDCl3)

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60
£1 (ppm)

210

S157



mh-10-211c-1. 72. fid

°
rs
rs
°
- LLLT
68°LT
. SI'8T
B — - W@ON\M m;N\
I = /62°¢C
. o 66'8€ —
—_— = FO0 b oy
65 €y —
w
— == FSO0L[
— - H/¢Or 9€'55 —
°
e
i == F60°L| .
T = EG0°L[
AR N
° ao
LLES ~
- le_\_\ - 98°'v8 =
—— = ke
'80'L
52
w
J [
865~ o STPIL—
66's < E— = F00'L[<
\M S8°9TI ~
. 9$'8T1 —
89~ - m\wo Z S00€1
589 . ° 1€ —
N m\o_\ (43 ¢
e - pLe
SEL — - ©w
EN B — =907 b2
8EL .
el
ShL -
oL Fo
MMM 67851 —
vS'L
sSL \5”
. @
st = WLl —
w8 °
/ Q ro
) <
3 = s &
) 8 re 2
W 2 = /
/ e )
4 = L < 3 Q
Q ~ i z
2 = = =

£1 (ppm)

5158

110

120

130

140

170 160

4]

13 NMR (151 MHz, CDCl3)
180

190

200




1. fid

mh-10-211c~f.

MeO™

4cj
9F NMR (376 MHz, CDCl1)

5 -219.0 -219.5 -220.0

~218.

-217.5 -218.0

—216.0 -216.5 -217.0

-215.0 -215.5

5

5 -214.0 -214.

-213.

-212.5 -213.0

-211.0 -211.5 -212.0

-210.0 -210.5

5

~209.

209.0

£1 (ppm)

o1y |
:j(
Lt
SI'7
610
ST
€'t
€7
1€
1€
ey
't
€€
€€y ]
rer
vev ]
6ct
657 ]
6 ]
or'y

mh-10-210c-1. 42,

5cj
'H NMR (600 MHz, CDCIlg)

MeO”

AR
Led
AERNEE

e

=Lg
4S0°L
()
Ll

00°L

*¥0°¢
JL1°¢C
Jj8ce
A
*90'¢C

8.0

8.5

£1 (ppm)

5159



mh-10-210c-1. 43. fid

3 8 2EaIYs H oy o w 0w muane
3 g I853%88 = 3a P ooanTis
< = 2Zzadd H i P 5 SHaRS
NN \/ [ I\ P
_F
-l" " U NHEzZ
MeO” T
13C NMR (151 MHz, CDCly)
A |y ) |
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
£1 (ppm)
mh—10-210c—f. 1. fid ;ggn%gzp‘%
=z zz
I TS UNHEBz
Ma0” 5cj
°F NMR (376 MHz, CDCl3)
mm
T T T T T T T T T T T T T T T T T T
-203 —204 -205 -206 -207 -208 -209 -210 -211 -212 -213 -214 -215 -216 -217 -218 -219 -220
£1 (ppm)

5160



mh-10-211b-1. 62. fid

ss'L

————

MeQ”

TCF.

4ck

H NMR (600 MHz, CDCl3)

Fgee
BT
J60°L
feee

o'l
MoL

heo'L
oL
¥20'E

F00°L

<550 &
2caa®

£1 (ppm)

mh-10-211b-1. 63. fid

€561,

ss61

woie
€L ?,W
wee e
e

£8°8E —
€90y~
s9'eh —

8E'SS —

eI —
POBTL
cmﬁ_/
m:n_/
£1'8T1
65'8T1 —=

€008l 7
cooe1 /f
1ST1€l
creel

6SPEL

SE8s1—

StLo1—

&
z

“CFa

4ck
3C NMR {151 MHz, CDCl3)

110

130

140

150

T
190

T
200

£1 (ppm)

S161



9£°99-
TT99-
6199+

91'99-

1. fid

mh=10-211b-f.

MeO™

¥F NMR (376 MHz, CDCl3)

-100 -110 -120 ~-130 -140 ~-150 ~-160 -170 180 ~—190 -200 -210
£1 (ppm)

—90

T T
-20 -30 -40 =50 —60 -70

-10

mh-10-213k-1. 1. fid

NHBz

Sck
"H NMR (400 MHz, CDCl;)

MeO

Wmu .
Pz

126'L

F00°'L

Be8L
vil'e
pre
el
¥€0'Z

9.

9.5

£1 (ppm)

5162



mh-10-5ci-c. 2. fid

2 < cssnezrans
2 B RTEHREnINR P ses -
=) z TOoERABESES v o e — % %
£ 8  #E8nnRRASLR s EP P
SN\ [ N\ v
CF3
NHBz
WeQ 5ck
3¢ NMR (101 MHz, CDCls)
I
I
I
I
I
]
‘ ! ’ L
| " " o " L L
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 20 10 0
£1 (ppm)
mh—=10-210b-f. 1. fid S-mzwnen
gggeges
e
_CF;
MeO”
"5F NMR (376 MHz, CDCls)
20 10 0 -10 -20 -30 —40 =50 -60 =70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
£1 (ppm)

5163



Meo
.':j
el
"H NMR (400 MHz, CDCl4) /
;o
1 I
1 1
L
_)\_ et .
oo o D ay oo e 3B Geeh
Ov-o®y A LorTo @0 N T o
ool oo - M NM e O - oo
- - - T T T - - - T T T - - T T T T - T
10.0 3.3 3.0 8.3 E.0 7.3 7.0 a. e.0 3.3 3o L 4.0 3.1 3.0 2.5 z.o 1.3 1.0 0.0
f1 ippa}
sh=11=-40f" =01 23, fid
: E p 5 i :
| I I
- | NHE2
MeO
del
13C NMR (101 MHz, CDCly)
] 1
1 1
l [ L” " | ‘ HI | || |L_
- T T - T T - T T - T T - T r - T r T
o0 190 130 17TQ 180 130 140 130 120 110 100 =0 80 TQ a0 0 30 0 10

f1 ippat

S164



sh=11=-408" =1. 92, fid

T ol

MeC sel
"H NMR (400 MHz, CDCl3)

A .A_.J
N Y 3 o J  odER
@O ¢ N © S mmo @ NO+w O
o ool ol — — ¢~ - - - <o
T ; . . . . : : . r : : : : ; - - - - - - - -
o3 10,0 8.3 S50 8.5 s.0 7.3 T.0 [-2-1 a0 53 5.0 LS} 40 33 N 2.3 2.0 13 10 Q.3 a.Q 0.3
£1 (ppm
sh=11=40¢" =1, 93, fid
a g ] :
| | | | |
- NHBz
MeO -
3¢ NMIR (101 MHz, CDC)
[}
———— J L
- - = . " "
. . . . . . . . : : : : : : : : . r r r .
oo 150 150 7o 100 130 140 130 120 110 100 S0 EO T oo 0 &0 30 o 10 o
£1 ippa’

5165



sh=11=83b=2=01, 20, fid

MeO

Fh

dcm

"H NMR (400 MHz, CDCl-)

o o@D T o g B T IS e B T
TeR0orQ Q NovrdNoQ 6MO0TN
ol er - Mo o N e — ol
T T T T T T T T T T T T T T T T T T T T T T
10.0 R 2.0 B 5 c.0 7.3 T.Q L4 e.0 55 5.0 Lo} 4.0 33 3.0 .3 .o 13 1.0 o5 0.0 —0.!
£1 ippa
sh=11=23b=2=01, 21, #id
b a
H : : E
| I
- NHBz
e
Ph
dem |
€ NMR {101 MHz, CDCl:)
|
T T T T T T T T T T T T T T T T T T T T T T T
10 200 150 180 170 180 130 140 130 120 110 100 =0 =0 To (1] =0 40 30 o 10 o -10
f1 ippmn

5166



sh=11=35a=1 1 fid

~ NHEZ

MeOr sem
'H NMR (400 MHz, CDCl3)

N T 3 + 48 oFeTo
MmMO9gN-® =] o @ o © O NT O
ol o e oo e - - o - = O~ oo T
T T T T T T T T T T T T T T T T T T T T T
10.0 5.3 5.0 E.3 =0 T.3 T.Q a3 a0 55 5.0 4.7 40 R .0 s .o 13 10 a3 o
f1 ippm
wheti=Ha=l. 2. did
| | (TN R
Ph
- HHEz
MeC Sem

C NMR (101 MHz, CDC)

WL

L] Jﬂ_h .

e
k-1
e
a
@
o
a
s
k-4
o,
k-3
=
=,
k-3
.
=
-
o

T T T T T T
i ) L L -] e L
il

S167



=h-11-218:-01. 42, £id

TH NMR (600 MHz, CDCly)

133
2 368
215¢
1.005 o
2 38f
1074
w1243
8
124
11061
113,
9.05~

mh-11-2182-01. 43. £id

; 2 -
- o -
g £ 2
| | Y
- I NHEz
Bu
Q
dcn

13C NMR {151 MHz, CDCl,)

] L

3

T T T T T T T T T T T T
00 190 150 170 180 150 140 130 170 110 100 50 bl 70 &0 30 40 20 z0 10 [
£1 (ppa

5168



] o
[
n
[
a
[~ i
—_— g7 | W 6587~
e FBECLY yer —
E— me'ez £LTE~
T—— I . Lyee ="
Z1E e
— Egp ) [ Lror—
™
[ei
— P Lyes —
— - Fse 1
o
e
T Hezlw 6819~
| 0089
i
— . o
- - HEZ
— - T
- 0
wn
[
i
o8
e
W
n
[
—_— _ [
St I o'szL
o sssti
8S°STI
09°sT1
o5zl
L ﬁwon_\
o 16921
LY'8T1
18°8T1
= 8821
u o gL
. orEl
%D N To'SY1L —
- Feclbelm
- i
- Jz6'z
‘spelf,
[
™ 85191 —
& = e
I o 2
z a “
I ) — w o =
" | .
i = o g
”.,_ c=E L
o \ &= &
1 s | » ?
g = o 1
i 2
D 2 o 3
] T > )
- o -
4 “ 7

£1 (ppm)
5169

110

120

190 180 170 160 150 140 130

3¢ NMR (151 MHz, CDCl;)

200




mh-11-2186-4-32-%. 4. £id

=4
o
- NHEz
FiC Scn
°F NMR {376 MHz, €DCl4)
T T T T T T T T T T T T T T T T T T T T T T T T
20 10 Q -10 -20 —-20 —40 —-50 —60 =70 -0 30 —100 -110 —120 —-130 —-140 -150 —-160 -170 —180 -190 -200 -210 -

1 (ppa

mh-11-72a-1. 1. fid

MeD™

H NMR (400MHz, CDCI;)

2.18,
5.[1
2.35%
Oz

81
3.46<
w]l1.13%
“11.08,
08f

R IRES
4

-
12,051

T
[} 6.5 6.0 55 5.0 4.5 4.0
£1 (ppm)

w
=)
)
w
3
=]
-
o
=]
o
@

0.0

S170



mb-11-TZa-1. 2. £id

2 wom  on
i TEE =R
S | [ Y

MeQ

13¢ NMR (101MHz, €DCI.)

IH ‘
Il n . " —

T T T T T T T T T T T T
200 190 150 170 180 150 140 130 120 110 100 0 =0 0 &0 50 40 a0 o0 10 o
£1 (ppa)

mh-10-178%—1-01. 1. Sid

(- /I

MeQ 7
TH NMR (400MHz, CDCIy)

4.3 4.0 3.5 3.0 2.5 2.0 1.3 1.0 0.5 0.0

S171



all=10=178b=1=01¢, 8. £id

= g ER
z v 2 3
| | NS A | [ R
I (o]
- N~ Ph
H
MeQ 7
13 NMR (101MHz, COCl4)
i
1
1
T T T T T T T T T T T T T T T T T
200 190 130 iTo 180 130 140 130 120 110 100 =0 o a0 0 30 zo 10 a

sh=11=1724=001, 10, fid

- | NHEz j
MeQ T [n
8 Ph
'H NMR (600MHz, CDCl5)

B

o'l

coo®mooo ooo oo o S o
o — NN o~ — — N — — O 0
T T T T T T T T T T T T T T . T T
10.0 9.3 5.0 a.3 2.0 T3 7.0 a.3 -] 33 3.0 -0 3.3 ER-) 2.5 a.o 1.5 1.9 2.3
f1 ippa’

S172



sh=11-173a-001, 11, fid

f’l NHEZ
y o
MeCy =0

8 Ph

13€ NMR {151MHz, CDCl,)

T T T T T T T
10 200 150 110 170 180 130 140

sh=11=172b=001, 22, #id

T T T T
120 119 100 EL] 20 To L] L] 40 30 20 0
f1 ippa!

1.00s ==
1.00z
3.04¢

)
Ph
[}
- N
H
MeO 9
"H NMR (600MHz, CDCly)
1
1
o R
aococcoo
— o 00 O
: . : : : . :
0.0 8.3 5.0 a1 E.0 7.3 T.0

S173



sh=11=172b=001. 23, #id

e z £
H :
1 | | |
V)
Ph
|
-~ N
H
MeO 3
13 NMR (151MHz, CDCI)
I j L L A I ]
. . . . v v : : : v : : : . : : . .
oo 130 150 170 100 120 110 100 50 B0 70 oo 30 &l 30 oo 10 (]
f1 ippa’

sh=11=192a=1. 1, fid

b7

MHEz

Ph
4a0’

H NMR (400 MHz, CDCly)

i W
g

SN

g2 433 IIRIY

—om

-l - o m

S174



mh-11-192a-1-. 43. fid
<
s b sd2 35 33 & 0§
L 3 == S %% = -
g ¢ §35 gz & =
PAN N
NHBz
Ph
4a0”
3¢ NMR (151 MHz, CDCl3)
I
[ | |
I
[
| HHH | WM .
) .
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)

sh=13-9¢-3-01. 1, fid

W ' -
e [ f / [

MeD,C 10
TH NMR (400 MHz, CDCl5)

S175



SEL—

2=Bg=2=0l=c, 5, fid

sh=1

NHEBz
CH,
10

13¢ NMR (101 MHz, €DCI,)

|

T
100

T
110

=1
L&

T
130

170

1

T
190

PP

f1

mh-12-15a-2-01. 1. fid

1L

9pL

96'L

Fh

"NHBz

"H NMR (400 MHz, CDCl;)

6l'e
"86°0

=0’

£1 (ppm)

S176



mh-12-24b-1-001. 10. fid

- o - ¢ samaz e % o«
i = - ¢ gdwge g @ o
cg | 3 % ddges & s %
cE = § ¢ degdy § 8§ =

E
Fh X
NHEz
CHHJ/
1 “COoMe

13C NMR (151 MHz, CDCl3)

T T T T T T T T T T T T T T T T T T T T

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

£1 (ppm)

S177



X. HPLC Traces

(0]
* N)‘\@
H
MeO
Ph
4aa

HPLC data using rac-L.1

mAU

15.995
0

25 5 7.5 10 12.5 15 17.5 20 min
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [mAU] %

1 15.99%95 BB 0.7322 1452.49963 23.59635 48.0214
2 20.948 BB 0.7078 1572.19128 31.85792 51.9786

HPLC data using L1

Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [MAU] %

1 15.889 BB 0.7723 1372.72192 21.17680 51.801°9
2 20.801 BB 0.6620 1277.22278 25.96108 48.1981
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5aa
HPLC data using rac-L6

13.752

T T T T T T T T T
25 5 75 10 125 15 17.5 20 22.5 mir

Peak RetTime Type Width Area Height Area
# (min] [min] [MAU*s ] [MAU] %
e | === === | === R | === |
1 11.351 BB 0.3564 73.43568 2.51700 47.1911
2 13.729 BB 0.4288 82.17783 2.30022 52.8089

HPLC data using L6

mAU

20

12.085
14.693

10

25 5 7.5 10 125 15 175 20 225  min
Peak RetTime Type Width Area Height Area
# [min] [min] [(mAU*s] [mAU] %
e | === == | == | === |- |
1 12.083 BB 0.5357 455.88101 12.79363 44.8563
2 14.698 BB 0.6371 560.43231 13.26001 55.1437
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