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1. General Information

1.1. Solvents, Reagents and Starting Materials

Reactions requiring anhydrous conditions (where specified) were performed under an atmosphere of
dry nitrogen in glassware that were dried by simultaneous use of vacuum and heat gun. Air- and
moisture-sensitive liquids and solutions were transferred by syringe or cannula into reaction vessels
through rubber septa. Reactions run in a microwave oven were completed on a Biotage Initiator+. All
reagents were purchased at highest commercial quality and used as received. Non-anhydrous solvents
were purchased at the highest commercial quality and used as received. Anhydrous toluene, diethyl
ether, THF and DCM were purified by filtration over a column of activated alumina (A-2). Room

temperature defines a temperature range of 20-23 °C.

1.2 Analytical Directions

Chromatography: Flash chromatography was performed on an automated Biotage IsoleraTM Spektra
Four using gradient elution on pre-packed silica gel Biotage® SNAP Ultra or Biotage® Sfar columns. THF
used in chromatography was distilled before use to remove BHT inhibitor.

Mp: Melting points were measured on a Scientific SMP10 melting point apparatus and are
uncorrected.

IR spectroscopy: IR spectra were recorded on films of neat compounds deposited as a solution in DCM
or CDCl;, using a Perkin Elmer (Spectrum One) FT-IR spectrometer. Only strong and selected
absorbances (Vmax €xpressed in cm™) are reported.

IH NMR: Spectra were recorded on Bruker Avance (400 MHz or 500 MHz). Chemical shifts (54) are
qguoted in parts per million (ppm) and referenced to the appropriate NMR solvent peak(s) and are
assigned ArCH, CH, A of AB or B of AB (diastereotopic protons), CH,, CHsand NH. 2D NMR experiments
COSY, HSQC and HMBC were used where necessary in assigning NMR spectra. Spin-spin coupling
constants (J) are reported in Hertz (Hz).

13C NMR: Spectra were recorded on Bruker Avance (101 MHz or 126 MHz). Chemical shifts (&¢) are
qguoted in parts per million (ppm) and referenced to the appropriate solvent peak(s) and are assigned
Cquat, CH, CH3, CHs, CF3, and ArCX as determined using 2D NMR experiments HSQC and HMBC where
necessary. Spin-spin coupling constants (J) are reported in Hertz (Hz).

19F NMR: Spectra were recorded on Bruker Avance (376 MHz) instruments. Chemical shifts (5¢) are
qguoted in parts per million (ppm) and referenced to an external standard.

HRMS: High resolution mass spectra were recorded on a Bruker Daltronics MicrOTOF 2 mass

spectrometer (ESI).



In situ IR spectroscopy: Spectra were recorded on a ReactIR 15 instrument, under an inert atmosphere
in anhydrous THF. Reported spectra and kinetic runs were allowed to stabilise for at least 20 minutes

before being recorded.



2. General Procedures

General Procedure 1 (GP1): Synthesis of N-arylbenzamide analogues via acyl

chloride formation.
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Scheme S1. Preparation of N-arylbenzamide derivatives.

A flame dried round bottom flask (RBF) was sequentially charged with nitrogen, benzoic acid
derivative, anhydrous DCM (0.5 M) and a few drops of anhydrous DMF. The benzoic acid derivative
solution was cooled to 0 °C then oxalyl chloride (2 M in DCM, 1.2 eq.) was added. The reaction mixture
was warmed to room temperature and stirred for 18 hours. The reaction mixture was concentrated

under reduced pressure to give crude acyl chloride which was used without further purification.

A flame dried round bottom flask was sequentially charged with nitrogen, aniline derivative (1.2 eq.),
anhydrous DCM (0.5 M) and triethylamine (2.0 eq.). The crude acyl chloride was dissolved in DCM (0.5
M) and transferred to the aniline solution at room temperature by slow addition. The resulting
reaction mixture was stirred for a defined amount of time, then diluted with DCM (50 mL) and
sequentially washed with 1 M HCI (50 mL), 1 M NaOH (50 mL), then brine (50 mL). The organic extract
was dried (MgS0,), concentrated under reduced pressure and purified by flash chromatography (SiO3)

to give the desired product.



General Procedure 2 (GP2): Synthesis of triarylmethanes by Truce-Smiles
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Scheme S2. Preparation of triarylmethane derivatives.

A flame dried microwave vial was charged sequentially with N-arylbenzamide derivative, nitrogen and
anhydrous THF (0.08 M). The reaction mixture was degassed by sparging with nitrogen for 5 minutes,
followed by addition of KHMDS (1 M in THF, 2.0 eq.). The reaction mixture was heated to a defined
temperature (If 60 °C or below, performed thermally. If above 60 °C, performed in a microwave oven)
and stirred for a defined amount of time. The reaction mixture was quenched with water and
extracted with ethyl acetate (3 times). The combined organics were concentrated under reduced

pressure and purified by flash column chromatography to yield the desired material.



3. Reaction Optimisation

2-Benzyl-N-methyl-N-phenylbenzamide (1)

R

J

By following GP1, using 2-benzylbenzoic acid (1.06 g, 5.0 mmol), the acyl chloride intermediate was
stirred with N-methylaniline (0.64 mL, 0.643 g, 6.0 mmol) for 5 hours and purified by flash
chromatography (SiO,, 0-100% ethyl acetate in 40-60 petroleum ether), affording the title compound

(1.03 g, 69%) as a pale-yellow solid.

M.p. 107-108 °C (CH,Cl,). IR (neat, cm™) vmax = 3071, 2922, 1635, 1494, 740, 701. 'H NMR (400 MHz,
CDCl;, mixture of rotamers A:B in a 5:1 ratio) 6 7.45-7.27 (3.02 H, m, 2 x ArCH rot. A + 8 x ArCH rot.
B), 7.27-7.19 (3.34 H, m, 3 x ArCH rot. A + 5 x ArCH rot. B), 7.09 (4.32 H, br. s, 5 x ArCH rot. A + ArCH
rot. B), 6.98 (1.66 H, br. s, 2 x ArCH rot. A), 6.65 (1.66 H, br. s, 2 x ArCH rot. A), 4.14 (2 H, s, CH,), 3.49
(2.5H, br. s, CHs rot. A), 2.84 (0.5 H, br. s, CHs rot. B). 3C NMR (101 MHz, CDCl5) § 170.7 (CO), 143.9
(Cquat), 140.3 (Cquat), 138.7 (Cquat), 136.1 (Cquat), 130.2 (ArCH), 129.6 (2 x ArCH), 128.9 (2 x ArCH + ArCH),
128.4 (2 x ArCH), 128.3 (ArCH), 126.7 (2 x ArCH), 126.6 (ArCH), 126.3 (ArCH), 125.4 (ArCH), 39.0 (CH,),
37.5 (CHs). HRMS (ESI*) m/z calcd for C2:HisNONa* [M+Na]* 324.1359; found 324.1371.



2-Benzhydryl-N-methylbenzamide (2)
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By following GP2, using 2-benzyl-N-methyl-N-phenylbenzamide (1) (60 mg, 0.2 mmol) as the aryl
amide, heating the reaction mixture at 100 °C (uwave) for 1 hour, and purifying by flash
chromatography (SiO,, 0-100% diethyl ether in n-pentane), afforded the title compound (41 mg, 67%)

as a white solid.

M.p. 139-140 °C (CH,Cl,). IR (film, CDCl3, cm™) vmax = 3291, 3025, 1635, 699. *H NMR (400 MHz, CDCl;)
67.50-7.19 (9 H, m, 2 x ArCH + 4 x ArCH + 3 x ArCH), 7.19-7.08 (4 H, m, 4 x ArCH), 7.03 (1 H, d, J 7.9,
ArCH), 6.11 (1 H, s, CH), 5.24 (1 H, br. s, NH), 2.72 (3 H, br. d, J 4.8, CHs). *3C NMR (101 MHz, CDCl;) &
170.8 (CO), 143.4 (2 x Cquat), 141.5 (Cquat), 137.6 (Cquat), 130.3 (ArCH), 129.6 (4 x ArCH), 129.5 (ArCH),
128.4 (4 x ArCH), 127.1 (ArCH), 126.4 (2 x ArCH + ArCH), 52.6 (CH), 26.4 (CHs). HRMS (ESI*) m/z calcd
for C31HoNO* [M+H]* 302.1539; found 302.1527.



1 2

Entry Base (equiv.) Solvent Temp./ °C Time/ hr Yield/ %
1 NaHMDS (2) THF -50 16 0
2 NaHMDS (2) THF 0 16 0
3 NaHMDS (2) THF 20 16 <5
4 NaHMDS (2) THF 40 16 12
5 NaHMDS (2) THF 60 16 49
6 NaHMDS (2) THF 100" 1 62
7 NaHMDS (2) THF 100! 1 73l
8 LIHMDS (2) THF 100! 1 62
9 KHMDS (2) THF 100! 1 81l
10 KHMDS (2)1 THF 100 1 54l
11 KHMDS (2) 1,4-dioxane 100" 1 27
12 KHMDS (2) TMBE 100! 1 30
13 KHMDS (2) Et,0 100"! 1 8ol
14 KHMDS (2) Toluene 100 1 39
15 KHMDS (1.5) THF 100 1 721
16 KHMDS (1.1) THF 100! 1 70
17 KHMDS (2) THF 120! 1 69l
18 KHMDS (2) THF 140" 1 75!

19(€ KHMDS (2) THF 100! 1 67

Table S1. Optimisation studies. All reactions were performed on a 0.1 mmol scale following GP2. [a]
Isolated yield. [b] Reaction performed in a microwave oven. [c] Yields calculated from *H NMR using
1,3,5-trimethoxybenzene as an internal standard. [d] with 18-crown-6 (0.2 mmol). [e] 0.2 mmol

reaction scale.



4. Synthetic Procedures for Starting Materials

2-Benzyl-N-(4-methoxyphenyl)-N-methylbenzamide (3a)
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By following GP1, using 2-benzylbenzoic acid (1.06 g, 5.0 mmol), the acyl chloride intermediate was
stirred with 4-methoxy-N-methylaniline (823 mg, 6.0 mmol) for 16 hours and purified by flash
chromatography (SiO,, 0-100% ethyl acetate in 40-60 petroleum ether), affording the title compound
(1.30 g, 79%) as a brown solid.

M.p. 88-89 °C (CH,Cl,). IR (neat, cm™) vmax = 3024, 2933, 1638, 1509, 1247, 742. *H NMR (400 MHz,
CDCl3, mixture of rotamers A:B in a 5:1 ratio) 6 7.39-7.27 (3.18 H, m, 2 x ArCH rot. A + 9 x ArCH rot.
B), 7.27-7.19 (2.5 H, m, 3 x ArCH rot. A), 7.19-7.02 (2 H, m, 2 x ArCH rot. A + 2 x ArCH rot. B), 7.02-6.89
(2H, m, 2 xArCH rot. A+2 x ArCH rot. B), 6.59 (1.66 H, d, J 8.6, 2 x ArCH rot. A), 6.54 (1.66 H, d, J 8.6,
2xArCHrot. A), 4.12 (2 H, s, CH,), 3.84 (0.5 H, s, OCHs rot. B), 3.71 (2.5 H, s, OCHs rot. A), 3.44 (2.5 H,
s, CHs rot. A), 2.78 (0.5 H, s, CH; rot. B). 3C NMR (101 MHz, CDCl;) § 170.8 (C0O), 157.9 (ArCO), 140.4
(Cquat), 138.6 (Cquat), 136.9 (Cquat), 136.3 (Cquat), 130.1 (ArCH), 129.6 (2 x ArCH), 128.7 (ArCH), 128.4 (2 x
ArCH), 128.2 (ArCH), 127.9 (2 x ArCH), 126.2 (ArCH), 125.4 (ArCH), 114.0 (2 x ArCH), 55.3 (OCHs), 39.0
(CH,), 37.6 (CHs). HRMS (ESI*) m/z calcd for C22H2:NO,Na+ [M+Na]* 354.1464; found 354.1450.



2-Benzyl-N-methyl-N-(p-tolyl)benzamide (3b)
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By following GP1, using 2-benzylbenzoic acid (1.06 g, 5.0 mmol), the acyl chloride intermediate was
stirred with N,4-dimethylaniline (0.76 mL, 727 mg, 6.0 mmol) for 16 hours and purified by flash
chromatography (SiO,, 0-100% ethyl acetate in 40-60 petroleum ether), affording the title compound

(900 mg, 57%) as a pale-yellow solid.

M.p. 96-98 °C (CH,Cl,). IR (neat, cm™) vmax = 2978, 2913, 1631, 1375, 1075, 742. *H NMR (400 MHz,
CDCl3, mixture of rotamers A:B in a 5:1 ratio) 6 7.42-7.28 (2.68 H, m, 2 x ArCH rot. A + 6 x ArCH rot.
B), 7.28-7.19 (3.34 H, m, 3 x ArCH rot. A + 5 x ArCH rot. B), 7.18-7.04 (2 H, m, 2 x ArCH rot. A + 2 x
ArCH rot. B), 7.04-6.93 (1.66 H, m, 2 x ArCH rot. A), 6.90 (1.66 H, d, J 7.8, 2 x ArCH rot. A), 6.54 (1.66
H,d,J7.8,2xArCH rot. A), 4.15 (2 H, s, CH.), 3.47 (2.5 H, s, CHs3 rot. A), 2.81 (0.5 H, br. s, CHs rot. B),
2.38(0.5H, br.s, ArCCHs rot. B), 2.24 (2.5 H, s, ArCCHs, rot. A). 3C NMR (101 MHz, CDCl3) § 170.7 (CO),
141.4 (Cquat), 140.4 (Cquat), 138.7 (Cquat), 136.4 (Cquat), 136.3 (Cquar), 130.1 (ArCH), 129.6 (2 x ArCH), 129.5
(2 x ArCH), 128.8 (ArCH), 128.4 (2 x ArCH), 128.2 (ArCH), 126.5 (2 x ArCH), 126.3 (ArCH), 125.4 (ArCH),
39.1(CH,), 37.5 (CHs), 20.9 (ArCCHs). HRMS (ESI*) m/z calcd for C,;H21NONa* [M+Na]* 338.1515; found
338.1500.
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2-Benzyl-N-methyl-N-(o-tolyl)benzamide (3c)

By following GP1, using 2-benzylbenzoic acid (1.06 g, 5.0 mmol), the acyl chloride intermediate was
stirred with N,2-dimethylaniline (0.741 mL, 0.727 g, 6.0 mmol) for 16 hours and purified by flash
chromatography (SiO,, 0-30% diethyl ether in 40-60 petroleum ether), affording the title compound
(0.811 g, 51%) as a white solid.

M.p. 90-92 °C (CDCl3). IR (film, CH,Cl,, cm™) vimay = 2921, 1640, 1492, 1362. *H NMR (400 MHz, CDCls,
mixture of rotamers A:B in a 0.69:0.31 ratio) 6 7.38-7.19 (7.48 H, m, 5 x ArCH rot. A + 13 x ArCH rot.
B), 7.10 (0.69 H, d, J 7.6, ArCH rot. A), 7.07-7.04 (1.38 H, m, 2 x ArCH rot. A), 7.00 (0.69 H, td, J 7.6, 1.1,
ArCH rot. A), 6.87-6.81 (1.38 H, m, 2 x ArCH rot. A), 6.77 (0.69 H, br. t, J 7.6, ArCH rot. A), 6.09 (0.69 H,
d,J7.7, ArCHrot. A), 4.37 (0.69 H, d, J 15.0, CHaHs rot. A), 4.29 (0.31 H, br. d, J 14.5, CHsHy rot. B), 4.13-
4.04 (0.31 H, m, CH.H, rot. B), 4.02 (0.69 H, d, J 15.0, CH.H, rot. A), 3.33 (2.07 H, s, NCHs rot. A), 2.82
(0.93 H, s, NCHs rot. B), 2.33 (2.07 H, s, ArCCHs rot. A), 2.29 (0.93 H, s, ArCCH; rot. B). 3C NMR (101
MHz, CDCl3) 6 171.0 (CO rot. A), 170.7 (CO rot. B), 142.8 (Cquat rot. A), 141.6 (Cquat rot. B), 140.7 (Cquat
rot. A), 140.5 (Cquat rot. B), 139.2 (Cquat rot. A + Cquat rot. B), 136.7 (Cquat rot. B), 135.9 (Cquat rot. A), 135.4
(ArCCHs; rot. B), 134.5 (ArCCHs rot. A), 131.2 (ArCH rot. B), 131.1 (ArCH rot. A + ArCH rot. B), 130.4
(ArCH rot. A), 129.8 (2 x ArCH rot. A), 129.5 (2 x ArCH rot. B), 129.3 (ArCH rot. B), 129.0 (ArCH rot. A),
128.6 (ArCH rot. A), 128.5 (2 x ArCH rot. A + 2 x ArCH rot. B), 127.9 (ArCH rot. B), 127.7 (ArCH rot. A),
127.3 (ArCH rot. B), 126.8 (ArCH rot. A + ArCH rot. B), 126.7 (ArCH rot. A), 126.5 (ArCH rot. B), 126.5
(ArCH rot. B), 126.4 (ArCH rot. A + ArCH rot. B), 125.2 (ArCH rot. A), 39.9 (NCHs rot. B), 39.2 (CH; rot.
A), 39.0 (CH, rot. B), 36.8 (NCH; rot. A), 18.1 (ArCCHs rot. A), 17.8 (ArCCHs rot. B). HRMS (ESI*) m/z
calcd for CoH2,NO* [M+H]* 316.1696; found 316.1695.
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2-Benzyl-N-methyl-N-(naphthalen-1-yl)benzamide (3d)
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By following GP1, using 2-benzylbenzoic acid (1.06 g, 5.0 mmol), the acyl chloride intermediate was
stirred with N-methylnaphthalen-1-amine hydrochloride (1.16 g, 6.0 mmol) and triethylamine (1.55
mL, 15.0 mmol, 3.0 eq.) for 20 hours and purified by flash chromatography (SiO,, 0-100% ethyl acetate
in 40-60 petroleum ether), affording the title compound (1.11 g, 63%) as a white solid.

M.p. 118-119 °C (CH,Cl). IR (film, CDCls, cm™) vimax = 3024, 2914, 1641, 1360, 775, 699. *H NMR (400
MHz, CDCl3, mixture of rotamers A:B in a 1:0.12 ratio) 6 8.05 (0.89 H, d, J 8.4, ArCH rot. A), 7.92 (0.11
H, d, 8.4, ArCH rot. B), 7.84 (1 H, d, J 8.2, ArCH rot. A + ArCH rot. B), 7.69-7.58 (2 H, m, 2 x ArCH rot.
A +2 x ArCH rot. B), 7.58-7.49 (1.22 H, m, ArCH rot. A + 3 x ArCH rot. B), 7.47-7.23 (5.79 H, m, 6 x ArCH
rot. A + 4 x ArCH rot. B), 7.09-6.95 (2.33 H, m, 2 x ArCH rot. A+ 5 x ArCH rot. B), 6.83 (0.89 H, d, /7.7,
ArCH rot. A), 6.63 (0.89 H, t, J 7.5, ArCH rot. A), 6.15 (0.89 H, d, J 7.3, ArCH rot. A), 4.50 (0.89 H, d, J
14.8, CHaHp rot. A), 4.41-4.30 (0.22 H, m, CHoHp rot. B + CHaH, rot. B), 4.06 (0.89 H, d, J 14.9, CH.H rot.
A), 3.53 (2.67 H, s, CHs rot. A), 3.05 (0.33 H, s, CHs, rot. B). 3C NMR (101 MHz, CDCls) § 171.6 (CO rot.
A), 171.5 (CO rot. B), 140.6 (Cquat rot. A), 140.5 (Cquat rot. B), 140.2 (Cquat rot. A), 139.6 (Cquat rot. B),
138.9 (Cquat rot. A), 136.6 (Cquat rot. B), 135.9 (Cquat rot. A), 134.8 (Cquat rot. B), 134.4 (Cquat rot. A), 131.3
(Cquat rot. B), 130.2 (ArCH rot. A), 130.0 (Cquat rot. A), 129.7 (2 x ArCH rot. A), 129.5 (Cquat rot. B), 129.4
(ArCH rot. B), 129.3 (2 x ArCH rot. B), 128.9 (ArCH rot. A), 128.7 (ArCH rot. A + ArCH rot. B), 128.6 (2 x
ArCHrot. B), 128.4 (2 x ArCH rot. A), 128.3 (ArCH rot. B), 128.1 (ArCH rot. A), 127.2 (ArCH rot. A), 126.9
(ArCH rot. B), 126.7 (ArCH rot. B), 126.5 (ArCH rot. B), 126.3 (ArCH rot. B), 126.3 (3 x ArCH rot. A +
ArCH rot. B), 126.3 (ArCH rot. B), 125.9 (ArCH rot. A), 125.9 (ArCH rot. B), 125.4 (ArCH rot. A), 125.1
(ArCH rot. A), 125.0 (ArCH rot. B) 122.8 (ArCH rot. A), 122.3 (ArCH rot. B), 40.8 (CHs rot. B), 39.2 (CH,
rot. A), 39.0 (CH; rot. B), 37.6 (CHs rot. A). HRMS (ESI*) m/z calcd for C,sH2,NO* [M+H]* 352.1696; found
352.1681.
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2-Benzyl-N-(3,5-difluorophenyl)-N-methylbenzamide (3e)
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By following GP1, using 2-benzylbenzoic acid (1.06 g, 5.0 mmol), the acyl chloride intermediate was

®

stirred with 3,5-difluoro-N-methylaniline (859 mg, 6.0 mmol) for 20 hours and purified by flash
chromatography (SiO,, 0-100% ethyl acetate in 40-60 petroleum ether), affording the title compound
(1.41 g, 84%) as a white solid.

M.p. 126-127 °C (CH,Cl). IR (film, CDCls, cm™) vay = 3080, 3029, 1645, 1613, 1334, 748. *H NMR (400
MHz, CDCls) 6 7.41-7.17 (7 H, m, 7 x ArCH), 7.08 (1 H, br. s, ArCH), 7.03 (1 H, br. s, ArCH), 6.57 (1 H, br.
t,J 8.9, ArCH), 6.22 (2 H, br. s, 2 x ArCH), 4.17 (2 H, s, CHa), 3.25 (3 H, br. s, CHs). *C NMR (101 MHz,
CDCls) & 170.4 (CO), 162.6 (dd, Jcr 248.9, 14.4, 2 x ArCF), 145.8 (Cquat), 140.1 (Cquat), 139.1 (Cquat), 135.4
(Cquat), 130.8 (ArCH), 129.5 (ArCH), 129.5 (2 x ArCH), 128.6 (2 x ArCH), 127.6 (ArCH), 126.5 (ArCH),
125.9 (ArCH), 109.7 (br. d, Jcr 25.3, 2 x ArCH), 102.1 (t, Jcr 25.4, ArCH), 39.1 (CH,), 37.8 (CHs). F NMR
(377 MHz, CDCl3) 6 -108.8 (s, 2 x ArCF). HRMS (ESI*) m/z calcd for C;1H1sF,NO* [M+H]* 338.1351; found
338.1348.
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2-Benzyl-N-methyl-N-(4-(trifluoromethyl)phenyl)benzamide (3f)
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By following GP1, using 2-benzylbenzoic acid (1.06 g, 5.0 mmol), the acyl chloride intermediate was
stirred with N-methyl-4-(trifluoromethyl)aniline (0.85 mL, 1.05 g, 6.0 mmol) for 20 hours and purified
by flash chromatography (SiO,, 0-100% ethyl acetate in 40-60 petroleum ether), affording the title
compound (1.12 g, 61%) as a white solid.

M.p. 75-77 °C (CHCl,). IR (film, CDCls, cm™) vmax = 3025, 2920, 1649, 1324, 1120, 742. *H NMR (400
MHz, CDCls) 6 7.41 (2 H, br. s, 2 x ArCH), 7.37-7.28 (2 H, m, 2 x ArCH), 7.28-7.17 (5 H, m, 5 x ArCH),
7.05 (2 H, br.s, 2 x ArCH), 6.77 (2 H, br. s, 2 x ArCH), 4.18 (2 H, s, CH>), 3.36 (3 H, br. s, CHs). 3C NMR
(101 MHz, CDCls) 6 170.6 (CO), 146.8 (Cquat), 140.1 (Cquat), 139.0 (Cquat), 135.6 (Cquat), 130.7 (ArCH),
129.5 (2 x ArCH), 129.4 (ArCH), 128.5 (2 x ArCH), 128.3 (q, Jcr 32.6, Cquat), 127.8 (ArCH), 126.4 (3 x
ArCH), 126.0 (q, Jor 3.7, 2 x ArCH), 125.9 (ArCH), 123.8 (q, Jer 272.0, CFs), 39.1 (CHa), 37.7 (CHs). *°F
NMR (377 MHz, CDCl3) & —62.5 (s, CFs). HRMS (ESI*) m/z calcd for Co;H1sFsNONa* [M+Nal* 392.1233;
found 392.1244.
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2-Benzyl-N-(3-chlorophenyl)-N-methylbenzamide (3g)
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By following GP1, using 2-benzylbenzoic acid (1.06 g, 5.0 mmol), the acyl chloride intermediate was
stirred with 3-chloro-N-methylaniline (0.73 mL, 850 mg, 6.0 mmol) for 20 hours and purified by flash
chromatography (SiO,, 0-100% ethyl acetate in 40-60 petroleum ether), affording the title compound
(940 mg, 56%) as a pale brown solid.

M.p. 82-83 °C (CH,Cl,). IR (film, CDCl3, cm™) Vmax = 3025, 2922, 1646, 1590, 1357, 742, 698. *H NMR
(400 MHz, CDCl3, mixture of rotamers A + B in an indiscernible ratio) 6 7.36-7.28 (2.5 H, m, 2.5 x
ArCH), 7.28-7.14 (5 H, m, 5 x ArCH), 7.13-6.85 (4 H, m, 4 x ArCH), 6.78-6.18 (1.5 H, m, 1.5 x ArCH), 4.16
(2 H,'s, CH,), 3.81-2.43 (3 H, m, CHs rot. A + CHs rot. B). 3C NMR (101 MHz, CDCl5) 6 170.5 (CO), 144.9
(Cquat), 140.2 (Cquat), 139.0 (Cquat), 135.6 (Cquat), 134.3 (ArCCl), 130.6 (ArCH), 129.8 (ArCH), 129.5 (2 x
ArCH), 129.2 (ArCH), 128.6 (2 x ArCH), 128.0 (ArCH), 126.8 (ArCH), 126.7 (ArCH), 126.4 (ArCH), 125.7
(ArCH), 124.8 (ArCH), 39.1 (CH,), 37.5 (CHs). HRMS (ESI*) m/z calcd for C»HisCINONa* [M+Nal*
358.0969; found 358.0968.
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2-Benzyl-N-(4-chlorophenyl)-N-methylbenzamide (3h)
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By following GP1, using 2-benzylbenzoic acid (1.06 g, 5.0 mmol), the acyl chloride intermediate was
stirred with 4-chloro-N-methylaniline (0.73 mL, 850 mg, 6.0 mmol) for 16 hours and purified by flash
chromatography (SiO,, 0-100% ethyl acetate in 40-60 petroleum ether), affording the title compound
(1.07 g, 64%) as a white solid.

M.p. 88-90 °C (CH,Cl,). IR (neat, cm™) vmax = 3011, 2933, 1640, 1493, 744, 700. *H NMR (400 MHz,
CDCl3, mixture of rotamers A:B in a 5:1 ratio) 6 7.44-7.29 (2.68 H, m, 2 x ArCH rot. A + 6 x ArCH rot.
B), 7.28-7.21 (3.49 H, m, 4 x ArCH rot. A + ArCH rot. B), 7.21-7.11 (1.83 H, m, 2 x ArCH rot. A + ArCH
rot. B), 7.11-6.76 (3.34 H, m, 3 x ArCH rot. A + 5 x ArCH rot. B), 6.46 (1.66 H, br. s, 2 x ArCH rot. A),
4.16 (2 H, s, CH), 3.45 (2.5 H, br. s, CHs rot. A), 2.80 (0.5 H, br. s, CHs rot. B). *C NMR (101 MHz, CDCl;)
8 170.5 (CO), 142.5 (Cquat), 140.2 (Cquat), 138.9 (Cquat), 135.7 (Cquat), 132.1 (ArCCl), 130.5 (ArCH), 129.5
(2 x ArCH), 129.2 (ArCH), 129.0 (2 x ArCH), 128.5 (2 x ArCH), 128.3 (ArCH), 127.9 (2 x ArCH), 126.4
(ArCH), 125.6 (ArCH), 39.1 (CH,), 37.5 (CHs). HRMS (ESI*) m/z calcd for CyHisCINONa* [M+Nal*
358.0969; found 358.0965.
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2-Benzyl-N-(4-bromophenyl)-N-methylbenzamide (3i)
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By following GP1, using 2-benzylbenzoic acid (1.06 g, 5.0 mmol), the acyl chloride intermediate was
stirred with 4-bromo-N-methylaniline (1.00 g, 6.0 mmol) for 20 hours and purified by flash
chromatography (SiO;, 0-30% diethyl ether in 40-60 petroleum ether), affording the title compound
(1.11 g, 58%) as a light brown solid.

M.p. 91-93 °C (CDCls). IR (film, CH2Cl2, €m™) Vimay = 2918, 1640, 1489, 1359. 'H NMR (400 MHz, CDCls,
mixture of rotamers A:B in a 0.85:0.15 ratio) 6 7.48-7.35 (0.45 H, m, 3 x ArCH rot. B), 7.34-7.23 (3 H,
m, 3 x ArCH rot. A + 3 x ArCH rot. B), 7.23-7.17 (3.55 H, m, 4 x ArCH rot. A + ArCH rot. B), 7.14 (2.70 H,
br.s, 3 x ArCH rot. A + ArCH rot. B), 6.92 (2 H, br. s, 2 x ArCH rot. A+ 2 x ArCH rot. B), 6.34 (1.30 H, br.
s, ArCH rot. A + 3 x ArCH rot. B), 4.11 (2 H, s, CH, rot. A + CH, rot. B), 3.40 (2.5 H, s, CH3 rot. A), 2.73
(0.5H, s, CHs rot. B). ¥*C NMR (101 MHz, CDCl3) 6 170.5 (CO), 143.1 (Cquat), 140.3 (Cquat), 139.1 (Cquat),
135.7 (Cquat), 132.1 (2 x ArCH), 130.6 (ArCH), 129.6 (2 x ArCH), 129.3 (ArCH), 128.6 (2 x ArCH), 128.3
(2 x ArCH), 126.5 (ArCH + ArCH), 125.7 (ArCH), 120.1 (ArCBr), 39.1 (CH,), 37.5 (CHs). HRMS (ESI*) m/z
calcd for C31H1sNOBr* [M+H]* 380.0645; found 380.0636.

17



2-Benzyl-N-methyl-N-(pyridin-4-yl)benzamide (3j)
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By following GP1, using 2-benzylbenzoic acid (1.06 g, 5.0 mmol), the acyl chloride intermediate was
stirred with N-methylpyridin-4-amine (0.649 g, 6.0 mmol) for 21 hours and purified by flash
chromatography (0-30% acetone in 40-60 petroleum ether), affording the title compound (995 mg,

67%) as a white solid.

M.p. 85-88 °C (CDCls). IR (film, CH,Cl,, cm™) vinax = 3026, 1651, 1585, 1355. 'H NMR (400 MHz, CDCl;)
68.35(2H,d,J5.6,2xArCH), 7.30-7.24 (4 H, m, 2 x ArCH + ArCH + ArCH), 7.21-7.17 (3 H, m, 2 x ArCH
+ArCH), 7.08 (1 H, t,J 7.3, ArCH), 7.02 (1 H, d, J 7.3, ArCH), 6.68 (2 H, br. s, 2 x ArCH), 4.10 (2 H, s, CH,),
3.22 (3 H, s, CHs). 3C NMR (101 MHz, CDCl3) & 170.8 (CO), 150.7 (Cquat), 150.6 (2 x ArCH), 140.0 (Cquat),
139.1 (Cquat), 135.5 (Cquat), 130.9 (ArCH), 129.9 (ArCH), 129.5 (2 x ArCH), 128.6 (2 x ArCH), 127.7 (ArCH),
126.6 (ArCH), 126.2 (ArCH), 119.6 (2 x ArCH), 39.2 (CH,), 37.0 (NCHs). HRMS (ESI*) m/z calcd for
CaoH19N20" [M+H]* 303.1492; found 303.1489.
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2-Benzyl-N-methyl-N-(pyridin-3-yl)benzamide (3k)
N
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By following GP1, using 2-benzylbenzoic acid (1.06 g, 5.0 mmol), the acyl chloride intermediate was
stirred with N-methylpyridin-3-amine (649 mg, 6.0 mmol) for 16 hours and purified by flash
chromatography (SiO,, 0-8% MeOH in DCM, then again by 0-30% acetone in 40-60 petroleum ether),
affording the title compound (0.328 g, 22%) as a white solid.

M.p. 84-86 °C (CDCls). IR (film, CH,Cly, cm™) Vmax = 2921, 1647, 1492, 1362. *H NMR (400 MHz, CDCls,
mixture of rotamers A:B in a 0.83:0.17 ratio) § 8.66-8.15 (1.17 H, m, ArCH rot. A + 2 x ArCH rot. B),
7.88 (0.83 H, br.s, ArCHrot. A), 7.44-7.25 (3.17 H, m, 3 x ArCH rot. A + 4 x ArCH rot. B), 7.24-7.19 (3.17
H, m, 3 x ArCH rot. A+ 4 x ArCH rot. B), 7.15 (1.83 H, br. s, 2 x ArCH rot. A + ArCH rot. B), 6.95 (2 H, br.
s, 2x ArCH rot. A + 2 x ArCH rot. B), 6.68 (0.83 H, br. s, ArCH rot. A), 4.12 (2 H, s, CH, rot. A + CH, rot.
B), 3.45 (2.49 H, s, NCH; rot. A), 2.77 (0.51 H, s, NCHs rot. B). 3C NMR (101 MHz, CDCl3) § 170.7 (CO),
147.9 (Cquat), 147.5 (ArCH), 140.2 (Cquat), 139.2 (Cquat), 135.0 (Cquat), 133.8 (ArCH), 130.8 (ArCH), 129.6
(2 x ArCH + ArCH), 129.5 (ArCH), 128.6 (2 x ArCH), 128.4 (ArCH), 126.5 (ArCH), 125.8 (ArCH), 123.5
(ArCH), 39.2 (CH.), 37.5 (NCHs). HRMS (ESI*) m/z calcd for CaHisN,O* [M+H]* 303.1492; found
303.1489.

2-Benzyl-N-methyl-N-(pyridin-2-yl)benzamide (3I)
19
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By following GP1, using 2-benzylbenzoic acid (1.06 g, 5.0 mmol), the acyl chloride intermediate was

7
X
N

stirred with N-methylpyridin-2-amine (0.617 mL, 0.649 g, 6.0 mmol) for 20 hours (0-30% acetone in

40-60 petroleum ether), afforded the title compound (1.07 g, 71%) as a colourless oil.

IR (film, CH2Clz, cm™) Vimax = 2920, 1648, 1352. *H NMR (400 MHz, CDCls) 6 8.39 (1 H, ddd, J 4.9, 2.0,
0.8, ArCH), 7.33 (1 H, br. s, ArCH), 7.28-7.24 (2 H, m, 2 x ArCH), 7.23-7.14 (5 H, m, 5 x ArCH), 7.05 (2 H,
br.s, 2 x ArCH), 6.98 (1 H, dd, J 7.3, 4.9, ArCH), 6.48 (1 H, br. s, ArCH), 4.12 (2 H, s, CHa), 3.39 (3 H, s,
CHs). 13C NMR (101 MHz, CDCls) 6 171.1 (CO), 155.7 (Cquat), 148.4 (ArCH), 140.2 (Cquat), 139.1 (Cquat),
137.2 (ArCH), 136.4 (Cquat), 130.5 (ArCH), 129.6 (2 x ArCH), 129.5 (ArCH), 128.5 (2 x ArCH), 127.7 (ArCH),
126.4 (ArCH), 126.0 (ArCH), 121.0 (ArCH + ArCH), 39.0 (CH,), 35.6 (NCHs). HRMS (ESI*) m/z calcd for
Ca0H1sN,ONa* [M+Na]* 325.1311; found 325.1312.

N-(3-Chlorophenyl)-2-(4-methoxybenzyl)-N-methylbenzamide (5a)
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Starting a-aryl-o-toluic acid was synthesised from 2-(4-methoxybenzoyl)benzoic acid prepared by

following literature procedure! then reduced by following literature procedure.?

By following GP1, using 2-(4-methoxybenzyl)benzoic acid (1.21 g, 5.0 mmol), the acyl chloride
intermediate was stirred with 3-chloro-N-methylaniline (0.73 mL, 850 mg, 6.0 mmol) for 20 hours and
purified by flash chromatography (SiO», 0-30% diethyl ether in 40-60 petroleum ether), affording the

title compound (1.73 g, 95%) as a colourless oil.

IR (film, CH,Cl;, cm™) vinax = 2933, 1646, 1590, 1517, 1356, 1243. *H NMR (400 MHz, CDCl;) 6 7.38-
6.86 (9 H, m, 2xArCH+ 7 xArCH), 6.83 (2H, d, J8.8,2x ArCH), 6.50 (1 H, br.s, ArCH), 4.05 (2 H, s,
CHa),3.77 (3 H, s, OCHs), 3.61-2.67 (3 H, m, CHs). 3C NMR (101 MHz, CDCls) 6 170.6 (CO), 158.1 (ArCO),
145.1 (Cquat), 139.4 (Cquat), 135.5 (Cquat), 134.3 (ArCCl), 132.3 (Cquat), 130.4 (2 x ArCH), 130.4 (ArCH),
129.7 (ArCH), 129.2 (ArCH), 128.1 (ArCH), 126.8 (ArCH), 126.7 (ArCH), 125.5 (ArCH), 124.8 (ArCH),
114.0 (2 x ArCH), 55.3 (OCHs), 38.2 (CH,), 37.3 (CHs). HRMS (ESI*) m/z calcd for Cy;H20CINO,Na*
[M+Na]* 388.1075; found 388.1074.
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N-(3-Chlorophenyl)-N-methyl-2-(4-methylbenzyl)benzamide (5b)
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Starting a-aryl-o-toluic acid was synthesised from 2-(4-toluoyl)benzoic acid prepared by following

literature procedure,! then hydrogenated by following literature procedure at 1 bar of hydrogen.?

By following GP1, using 2-(4-methylbenzyl)benzoic acid (952 mg, 4.2 mmol), the acyl chloride
intermediate was stirred with 3-chloro-N-methylaniline (0.62 mL, 714 mg, 5.0 mmol) for 23 hours and
purified by flash chromatography (SiO2, 0-30% diethyl ether in 40-60 petroleum ether), affording the

title compound (732 mg, 50%) as a light-brown oil.

IR (film, CH,Cl5, €m™) Vimay = 2919, 1644, 1590, 1355, 763. *H NMR (400 MHz, CDCl;) 5 7.25-6.86 (10 H,
m, 2 X ArCH + 2 x ArCH + 6 x ArCH), 6.51 (2 H, br. s, ArCH + ArCH), 4.08 (2 H, s, CHa), 3.40 (3 H, br. s,
NCHs), 2.32 (3 H, s, ArCCHs). 3C NMR (126 MHz, CDCls) 6 170.7 (CO), 145.2 (Cquat), 139.4 (Cquat), 137.2
(Cquat), 136.0 (Cquat), 135.6 (Cquat), 134.4 (ArCCl), 130.6 (ArCH), 129.8 (ArCH), 129.4 (2 x ArCH), 129.4 (2
x ArCH), 129.3 (ArCH), 128.2 (ArCH), 126.9 (ArCH), 126.9 (ArCH), 125.7 (ArCH), 125.0 (ArCH), 38.8 (CH,),
37.5 (NCHs), 21.2 (ArCCHs). HRMS (ESI*) m/z calcd for CaHaNOCINa* [M+Na]* 372.1126; found
372.1136.
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2-([1,1'-Biphenyl]-4-ylmethyl)-N-(3-chlorophenyl)-N-methylbenzamide (5c)
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Starting a-aryl-o-toluic acid was synthesised from 2-(4-phenylbenzoyl)benzoic acid prepared by
following literature procedure,* then hydrogenated by following literature procedure at 1 bar of

hydrogen.?

By following GP1, using 2-([1,1'-biphenyl]-4-ylmethyl)benzoic acid (721 mg, 2.5 mmol), the acyl
chloride intermediate was stirred with 3-chloro-N-methylaniline (0.37 mL, 425 mg, 3.0 mmol) for 20
hours and purified by flash chromatography (SiO2, 0-30% diethyl ether in 40-60 petroleum ether),
affording the title compound (369 mg, 36%) as a light-brown oil.

IR (film, CH2Cl, cm™) vmax = 3027, 1647, 1590, 1487, 1359, 758. *H NMR (400 MHz, CDCl;) § 7.58-7.54
(2H, m, 2xArCH), 7.52 (2 H,d,J8.2,2x ArCH), 7.39 (2 H, t,J 7.5, 2 x ArCH), 7.33-7.26 (3 H, m, ArCH +
2 xArCH), 7.18 (3 H, br. s, ArCH + ArCH + ArCH), 7.01 (3 H, br. s, ArCH + ArCH + ArCH), 6.54 (2 H, br. s,
ArCH + ArCH), 4.16 (2 H, s, CH-), 3.38 (3 H, br. s, CHs). 3C NMR (126 MHz, CDCls) 6 170.5 (CO), 145.0
(Cauat), 140.9 (Cquat), 139.3 (Cquat), 139.3 (Cquat), 139.0 (Cquat), 135.6 (Cquat), 134.3 (ArCCl), 130.6 (ArCH),
129.9 (2 x ArCH), 129.8 (ArCH), 129.3 (ArCH), 128.8 (2 x ArCH), 128.3 (ArCH), 127.3 (2 x ArCH), 127.2
(ArCH), 127.0 (2 x ArCH), 126.8 (ArCH), 126.8 (ArCH), 125.7 (ArCH), 124.8 (ArCH), 38.8 (CH.), 37.5 (CHs).
HRMS (ESI*) m/z calcd for Cy7H23NOCI* [M+H]* 412.1463; found 412.1463.
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N-(3-Chlorophenyl)-2-(4-fluorobenzyl)-N-methylbenzamide (5d)
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Starting a-aryl-o-toluic acid was synthesised from 2-(4-fluorobenzoyl)benzoic acid prepared by
following literature procedure,® then hydrogenated by following literature procedure at 1 bar of

hydrogen.?

By following GP1, using 2-(4-fluorobenzyl)benzoic acid (576 mg, 2.5 mmol), the acyl chloride
intermediate was stirred with 3-chloro-N-methylaniline (0.37 mL, 425 mg, 3.0 mmol) for 24 hours and
purified by flash chromatography (SiO, 0-30% diethyl ether in 40-60 petroleum ether), affording the

title compound (566 mg, 64%) as a colourless oil.

IR (film, CH2Cly, cm™) vimax =3065, 2921, 1644, 1506, 1356, 1220, 773. 'H NMR (400 MHz, CDCl5) § 7.33-
6.90 (10 H, m, 2 X ArCH + 2 x ArCH + 6 x ArCH), 6.59 (2 H, br. s, ArCH + ArCH), 4.08 (2 H, s, CH,), 3.39 (3
H, br. s, CHs). 3C NMR (126 MHz, CDCl3) § 170.4 (CO), 161.5 (ArCF, d, Jcr 244.7), 145.0 (Cquat), 138.8
(Cquat), 135.9 (Cquat, d, Jcr 3.2), 135.5 (Cquat), 134.4 (ArCCl), 130.8 (2 x ArCH, d, Jcr 7.8), 130.4 (ArCH),
129.8 (ArCH), 129.3 (ArCH), 128.2 (ArCH), 126.8 (ArCH), 126.7 (ArCH), 125.8 (ArCH), 124.7 (ArCH),
115.3 (2 X ArCH, d, Jcr 21.1), 38.2 (CH2), 37.4 (CHs). °F NMR (377 MHz, CDCls) 6 -116.6 (ArCF, tt, J 8.7,
5.4). HRMS (ESI*) m/z calcd for C,1H17CIFNONa* [M+Na]* 376.0875; found 376.0876.
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N-(3-Chlorophenyl)-N-methyl-2-(2-methylbenzyl)benzamide (5€)

e

Starting a-aryl-o-toluic acid was synthesised from 2-(2-methylbenzoyl)benzoic acid by following
literature procedure,® reduced to the benzylic alcohol by literature procedure,® then hydrogenated by

following literature procedure at 1 bar of hydrogen.?

By following GP1, using 2-(2-methylbenzyl)benzoic acid (784 mg, 3.5 mmol), the acyl chloride
intermediate was stirred with 3-chloro-N-methylaniline (0.51 mL, 590 mg, 4.2 mmol) for 24 hours and
purified by flash chromatography (SiO,, 12-100% diethyl ether in 40-60 petroleum ether), affording

the title compound (1.05 g, 87%) as an red gum.

IR (film, CDCl3, cm™) vmax = 3064, 3020, 2925, 1646, 1590, 1477, 1358, 779, 744, 734, 694. *H NMR
(400 MHz, CDCls) 6 7.33-6.85 (10 H, m, 10 x ArCH), 6.85-6.00 (2 H, m, ArCH + ArCH), 4.10 (2 H, s, CH,),
3.68-2.67 (3 H, m, NCH3), 2.23 (3 H, s, ArCCHs). 3C NMR (126 MHz, CDCl3) § 170.7 (CO), 145.1 (Cquat),
137.9 (Cquat), 137.8 (Cquat), 137.2 (Cquat), 136.0 (Cquat), 134.5 (ArCCl), 130.8 (ArCH), 130.6 (ArCH), 130.2
(ArCH), 129.9 (ArCH), 129.1 (ArCH), 128.1 (ArCH), 126.9 (ArCH), 126.8 (ArCH + ArCH), 126.1 (ArCH),
125.7 (ArCH), 124.8 (ArCH), 37.5 (NCHs), 36.9 (CH), 20.0 (ArCCHs). HRMS (ESI*) m/z calcd for
C22H20CINONa* [M+Na]* 372.1126; found 372.1125.
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N-(3-Chlorophenyl)-N-methyl-2-(naphthalen-1-yImethyl)benzamide (5f)

Starting a-aryl-o-toluic acid was synthesised from 2-(naphthalen-1-yImethyl)benzonitrile prepared by

following literature procedure,’ then hydrolysed by following literature procedure.®

By following GP1, using 2-(naphthalen-1-ylmethyl)benzoic acid (680 mg, 2.6 mmol), the acyl chloride
intermediate was stirred with 3-chloro-N-methylaniline (0.38 mL, 439 mg, 3.1 mmol) for 21 hours and
purified by flash chromatography (SiO,, 7-60% diethyl ether in 40-60 petroleum ether), affording the

title compound (936 mg, 94%) as an orange gum.

IR (film, CDCls3, cm™) vinax = 3063, 2924, 1647, 1591, 1478, 1360, 790, 776, 733, 695. 'H NMR (400 MHz,
CDCls) § 7.94 (1 H, d, J 7.5, ArCH), 7.89-7.83 (1 H, m, ArCH), 7.77 (1 H, d, J 8.2, ArCH), 7.51-7.33 (3 H,
m, 3 x ArCH), 7.31 (1 H, dd, J 7.1, 1.2, ArCH), 7.28-7.17 (1 H, m, ArCH), 7.15-6.84 (6 H, m, 6 x ArCH),
6.77-6.54 (1 H, m, ArCH), 4.54 (2 H, s, CH-), 3.77-2.91 (3 H, m, NCHs). 3C NMR (126 MHz, CDCls) &
170.9 (CO), 144.9 (Cquat), 138.0 (Cquat), 135.9 (Cquat), 135.5 (Cquat), 134.5 (ArCCl), 134.0 (Cquat), 132.4
(Cquat), 130.2 (ArCH), 129.9 (ArCH), 129.3 (ArCH), 128.8 (ArCH), 128.3 (ArCH), 128.0 (ArCH), 127.5
(ArCH), 126.9 (ArCH), 126.8 (ArCH), 126.3 (ArCH), 125.8 (ArCH + ArCH), 125.6 (ArCH), 124.9 (ArCH),
124.5 (ArCH), 36.2 (CH,), 32.0 (NCHs). HRMS (ESI*) m/z calcd for CasHaoCINONa* [M+Na]* 408.1126;
found 408.1131.
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N-(3-Chlorophenyl)-2-(3,4-dimethylbenzyl)-N-methylbenzamide (5g)
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Starting a-aryl-o-toluic acid was synthesised by hydrogenation of 2-(3,4-dimethylbenzoyl)benzoic acid

following literature procedure at 1 bar of hydrogen.3

By following GP1, using 2-(3,4-dimethylbenzyl)benzoic acid (1.12 g, 4.7 mmol), the acyl chloride
intermediate was stirred with 3-chloro-N-methylaniline (0.50 mL, 578 mg, 4.1 mmol) for 3.5 hours and
purified by flash chromatography (SiO,, 12-100% diethyl ether in 40-60 petroleum ether), affording

the title compound (1.03 g, 69%) as an orange gum.

IR (film, CDCl3, cm™) vmax = 3063, 2921, 1645, 1590, 1476, 1357, 771, 729, 694. *"H NMR (400 MHz,
CDCl3) 6 7.30-6.87 (9 H, m, 9 x ArCH), 6.83-6.20 (2 H, m, ArCH + ArCH), 4.07 (2 H, s, CH,), 3.77-2.55 (3
H, m, NCHs), 2.23 (6 H, s, ArCCHs + ArCCHs). 3C NMR (126 MHz, CDCls) & 170.6 (CO), 145.2 (Cquat),
139.6 (Cquat), 137.6 (Cquat), 136.7 (Cquar), 135.5 (Cquar), 134.6 (Cquar), 134.3 (ArCCl), 130.8 (ArCH), 130.5
(ArCH), 129.8 (ArCH), 129.8 (ArCH), 129.2 (ArCH), 128.1 (ArCH), 126.9 (ArCH + ArCH), 126.8 (ArCH),
125.5 (ArCH), 125.0 (ArCH), 38.7 (CH,), 37.5 (NCHs), 19.8 (ArCCHs), 19.4 (ArCCHs). HRMS (ESI*) m/z
calcd for Ca3H2,CINONa* [M+Na]* 386.1282; found 386.1293.
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N-(3-Chlorophenyl)-2-(3-fluoro-4-methylbenzyl)-N-methylbenzamide (5h)

Me
By following GP1, using 2-(3-fluoro-4-methylbenzyl)benzoic acid (989 mg, 4.0 mmol), the acyl chloride
intermediate was stirred with 3-chloro-N-methylaniline (0.60 mL, 694 mg, 4.9 mmol) for 3.5 hours and
purified by flash chromatography (SiO,, 7-60% diethyl ether in 40-60 petroleum ether), affording the
title compound (1.04 g, 70%) as a red oil.

IR (film, CDCls, cm™) Vimay = 3066, 2925, 1644, 1590, 1501, 1357, 1119, 908, 773, 729, 694. *H NMR
(400 MHz, CDCl3) 6 7.42-6.82 (9 H, m, 9 x ArCH), 6.82-6.22 (2 H, m, 2 x ArCH), 4.05 (2 H, s, CH,), 3.40
(3 H, m, NCHs), 2.23 (3 H, d, J 2.1, ArCCHs). *C NMR (126 MHz, CDCls) & 170.6 (CO), 160.2 (ArCF, d, Jcr
243.5), 145.1 (Cquat), 139.1 (Cquat), 135.6 (Cquat, d, Jr 3.7), 135.5 (Cquat), 134.4 (ArCCl), 132.5 (ArCH, d, Jr
5.0), 130.5 (ArCH), 129.9 (ArCH), 129.4 (ArCH), 128.2 (ArCH), 128.2 (ArCH), 126.9 (ArCH), 126.8 (ArCH),
125.8 (ArCH), 124.9 (ArCCHs, d, Jr 17.2), 124.8 (ArCH), 115.0 (ArCH, d, Jcr 22.2), 38.3 (CH,), 37.5 (NCH),
14.6 (ArCCHs, d, Jcr 3.5). '°F NMR (377 MHz, CDCls) 6 -121.1 (br. s, ArCF). HRMS (ESI*) m/z calcd for
C2;H19CIFNONa* [M+H]* 390.1031; found 390.1039.
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N-(3-Chlorophenyl)-2-(dibenzo[b,d]thiophen-2-ylmethyl)-N-methylbenzamide (5i)

Starting a-aryl-o-toluic acid was synthesised from 2-(o-carboxybenzoyl)dibenzothiophene prepared

by following literature procedure® then reduced by following literature procedure.®

By following GP1, using 2-(dibenzo[b,d]thiophen-2-ylmethyl)benzoic acid (451 mg, 1.4 mmol), the acyl
chloride intermediate was stirred with 3-chloro-N-methylaniline (0.20 mL, 241 mg, 1.7 mmol) for 23
hours and purified by flash chromatography (SiO,, 0-30% diethyl ether in 40-60 petroleum ether),
affording the title compound (264 mg, 43%) as a pale-yellow solid.

M.p. 59-62 °C (Et,0). IR (film, CH,Cl,, cm™) vimax = 3066, 2926, 1646, 1591, 1360, 764. 'H NMR (400
MHz, CDCls) 6 8.16-8.06 (1 H, m, ArCH), 8.03 (1 H, s, ArCH), 7.85-7.81 (1 H, m, ArCH), 7.79 (1 H, d, J
8.2, ArCH), 7.46-7.41 (2 H, m, 2 x ArCH), 7.32 (1 H, dd, J 8.2, 6.9, ArCH), 7.22 (2 H, br. s, 2 x ArCH), 6.98
(4 H, br.s, 4 x ArCH), 6.45 (2 H, br. s, 2 x ArCH), 4.32 (2 H, s, CH,), 3.53-2.56 (3 H, m, CHs). *C NMR
(126 MHz, CDCls) 6 170.6 (CO), 139.9 (Cquat), 139.2 (Cquat), 137.6 (Cquat), 136.6 (Cquat), 135.9 (Cquat), 135.6
(Cquat), 135.4 (Cquat), 134.4 (Cquat), 134.4 (ArCCl), 130.6 (ArCH), 129.8 (ArCH), 129.4 (ArCH), 128.6 (ArCH),
128.4 (ArCH), 126.9 (ArCH), 126.9 (ArCH), 126.8 (ArCH), 125.8 (ArCH), 124.9 (ArCH), 124.4, (ArCH),
123.0 (ArCH), 122.9 (ArCH), 122.5 (ArCH), 121.8 (ArCH), 39.2 (CH,), 37.6 (CHs). HRMS (ESI*) m/z calcd
for C27H,0CINOSNa* [M+Na]* 464.0846; found 464.0843.
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2-Benzyl-6-methoxy-N-methyl-N-(quinolin-8-yl)benzamide (5j)

OMe O

L
J

Starting 2-benzyl-6-methoxy-N-(quinolin-8-yl)benzamide was synthesised by following literature

procedure.!

Sodium hydride (63 mg, 60% in mineral oil, 1.6 mmol) was suspended in anhydrous DMF (3.8 mL), and
cooled to 0 °C. A solution of 2-benzyl-6-methoxy-N-(quinolin-8-yl)benzamide (283 mg, 0.8 mmol) in
anhydrous DMF (3.8 mL) was added dropwise. The reaction mixture was stirred at room temperature
for 1 hour, then methyl iodide (0.06 mL, 141 mg, 1.0 mmol) was added dropwise, and the reaction
mixture was stirred at room temperature for a further 1 hour. The reaction mixture was diluted with
DCM (25 mL), washed with H,0 (3 x 25 mL), dried (Na;SO4) and concentrated in vacuo. The crude
residue was purified by flash chromatography (SiO,, 7-60% ethyl acetate in 40-60 petroleum ether),

affording the title compound (237 mg, 81%) as a yellow gum.

IR (film, CDCl3, cm™) vimax = 3060, 3028, 2933, 1642, 1596, 1581, 1496, 1469, 1390, 1261, 1067, 732.
1H NMR (500 MHz, CDCls, mixture of rotamers A:B:C in a 0.55:0.25:0.20 ratio) 56 9.08 (0.2 H, d, J 3.1,
ArCH rot. C), 8.89 (0.25 H, br. s, ArCH rot. B), 8.77 (0.55 H, dd, J 4.3, 1.7, ArCH rot. A), 8.21 (0.25 H, d,
J 8.2, ArCH rot. B), 8.13-8.04 (0.75 H, m, ArCH rot. A + ArCH rot. C), 7.84 (0.45 H, d, J 8.1, ArCH rot. B +
ArCH rot. C), 7.76 (0.55 H, dd, J 7.3, 1.4, ArCH rot. A), 7.66 (0.55 H, dd, J 8.1, 1.5, ArCH rot. A), 7.63 (0.2
H, d, J 7.7, ArCH rot. C), 7.52 (0.2 H, d, J 8.2, ArCH rot. C), 7.49-7.39 (1.45 H, m, 3 x ArCH rot. B + 2 x
ArCH rot. C), 7.38-7.27 (2.3 H, m, 2 x ArCH rot. A+ 3 x ArCH rot. B + 2 x ArCH rot. C), 7.27-7.24 (0.2 H,
m, ArCH rot. C), 7.24-7.18 (0.5 H, m, 2 x ArCH rot. B), 7.08-7.04 (1.65 H, m, 3 x ArCH rot. A), 6.98 (0.25
H, t, /8.0, ArCH rot. B), 6.91 (0.2 H, t, J 7.8, ArCH rot. C), 6.87-6.81 (1 H, m, ArCH rot. A+ ArCH rot. B +
ArCH rot. C), 6.77 (0.2 H, d, J 7.6, ArCH rot. C), 6.62-6.57 (1.1 H, m, 2 x ArCH rot. A), 6.55 (0.55 H, d, J
8.3, ArCH rot. A), 6.15-6.08 (1 H, m, ArCH rot. A + ArCH rot. B + ArCH rot. C), 4.44 (0.45 H, d, J 14.9,
CHgHp, rot. B + CHgHy, rot. C), 4.31 (0.25 H, d, J 15.4, CH,Hs, rot. B), 4.11 (0.2 H, d, J 14.5, CH,H,, rot. C),
4.05 (0.55 H, d, J 16.2, CH.H, rot. A), 3.96 (0.75 H, s, OCHs rot. B), 3.94 (1.65 H, s, OCHs rot. A), 3.80
(0.55H, d, J 16.2, CH.H, rot. A), 3.71 (0.6 H, s, NCH; rot. C), 3.70 (1.65 H, s, NCHs rot. A), 3.31 (0.75 H,
s, NCHs rot. B), 2.61 (0.60, s, OCHs rot. C). 3C NMR (101 MHz, CDCls, mixture of rotamers A:B:C in a
0.55:0.25:0.20 ratio) 6 169.9 (CO rot. B), 169.1 (CO rot. A), 168.5 (CO rot. C), 155.7 (ArCO rot. B), 155.5
(ArCO rot. A), 155.1 (ArCO rot. C), 150.3 (ArCH rot. A + ArCH rot. B), 149.7 (ArCH rot. C), 144.4 (Cquat
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rot. B), 144.1 (Cquat rot. A + Cquat rot. C), 141.0 (Cquat rot. C), 140.7 (Cquat rot. A + Cquat rot. B), 140.5 (Cquat
rot. A), 140.4 (Cquat rot. C), 140.3 (Cquat rot. B), 140.3 (Cquat rot. C), 140.0 (Cquat rot. B), 139.5 (Cguat rot.
A), 136.4 (ArCH rot. C), 136.2 (ArCH rot. B), 136.0 (ArCH rot. A), 129.7 (2 x ArCH rot. C), 129.7 (2 x ArCH
rot. B), 129.6 (ArCH rot. C), 129.6 (ArCH rot. B), 129.4 (ArCH rot. B), 129.3 (ArCH rot. C), 129.2 (2 x ArCH
rot. A + Cquat rot. A), 128.9 (ArCH rot. A), 128.8 (Cquat rot. B), 128.5 (2 x ArCH rot. C), 128.4 (2 x ArCH rot.
B), 128.1 (ArCH rot. A), 128.0 (2 x ArCH rot. A + ArCH rot. B), 127.8 (ArCH rot. B), 127.8 (ArCH rot. A),
127.2 (Cquat rot. B), 127.2 (ArCH rot. C), 126.6 (Cquat rot. A), 126.4 (ArCH rot. C), 126.3 (Cquat rot. C), 126.0
(ArCH rot. B), 125.9 (ArCH rot. A), 125.6 (ArCH rot. A), 125.5 (Cquat rot. C), 125.2 (ArCH rot. C), 122.4
(ArCH rot. B), 122.2 (ArCH rot. C), 121.6 (ArCH rot. A), 121.5 (ArCH rot. A), 121.5 (ArCH rot. B), 121.0
(ArCH rot. C), 108.4 (ArCH rot. C), 107.7 (ArCH rot. A), 107.7 (ArCH rot. B), 56.0 (OCHs rot. B), 55.6
(OCHs rot. A), 53.8 (OCHs rot. C), 39.7 (NCHs rot. B), 39.4 (CH; rot. C), 38.4 (CH; rot. B), 38.1 (CH, rot.
A), 37.4 (NCHs rot. C), 37.3 (NCHs rot. A). HRMS (ESI*) m/z calcd for CasH22N,0,Na* [M+Na]* 405.1573;
found 405.1581.
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(2-Benzylphenyl)(3,4-dihydroquinolin-1(2H)-yl)methanone (7a)

o
A

By following an adaptation of GP1, using 2-benzylbenzoic acid (1.06 g, 5.0 mmol), the acyl chloride
intermediate was stirred with 1,2,3,4-tetrahydroquinoline (0.75 mL, 799 mg, 6.0 mmol) in anhydrous
toluene (20 mL, 0.25 M) at 80 °C for 20 hours. After which, the toluene was removed under reduced
pressure, the work-up was performed according to GP1 and the resulting crude material was purified
by flash chromatography (SiO,, 0-50% ethyl acetate in 40-60 petroleum ether), affording the title

compound (1.19 g, 73%) as a yellow oil that solidified upon standing.

M.p. 76-77 °C (CH2Cl,). IR (neat, cm™®) vmax = 2926, 1741, 1374, 1241, 1057. *H NMR (400 MHz, CDCls)
6 8.59-7.22 (4 H, m, 4 x ArCH), 7.22-7.09 (6 H, m, 6 x ArCH), 7.09-6.73 (2 H, m, 2 x ArCH), 6.21 (1 H, br.
s, ArCH), 4.08 (2 H, s, CH), 3.75 (2 H, br. s, CH3), 2.79 (2 H, br. t,J 6.7, CH,), 1.94 (2 H, br. s, CH-). 13C
NMR (126 MHz, DMSO-ds, 100 °C) & 169.7 (CO), 140.5 (Cquat), 138.8 (Cquat), 138.5 (Cquat), 137.4 (Cquat),
131.5 (Cquat), 130.7 (ArCH), 129.5 (ArCH), 129.4 (2 x ArCH), 129.0 (ArCH), 128.7 (2 x ArCH), 127.5 (ArCH),
126.5 (2 x ArCH), 125.7 (ArCH), 124.7 (ArCH), 124.7 (ArCH), 45.2 (CH,), 38.5 (CH,), 26.7 (CH,), 23.7
(CH,). HRMS (ESI*) m/z calcd for C;3H2:NONa* [M+Na]* 350.1515; found 350.1516.
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(2-Benzylphenyl)(3,4-dihydro-1,5-naphthyridin-1(2H)-yl)methanone (7b)

S
J

Starting 1,2,3,4-tetrahydro-1,5-naphthyridine was synthesised from 1,5-naphthyridine following a

literature procedure.?

By following an adaptation of GP1, using 2-benzylbenzoic acid (395 mg, 1.9 mmol), the acyl chloride
intermediate was stirred with 1,2,3,4-tetrahydro-1,5-naphthyridine (250 mg, 1.9 mmol) in anhydrous
toluene (7.6 mL) at 80 °C for 23 hours. After which the toluene was removed under reduced pressure,
the work-up was performed according to GP1 and the resulting crude material was purified by flash
chromatography (SiO,, 12-100% diethyl ether in 40-60 petroleum ether), affording the title compound

(380 mg, 62%) as a yellow oil that solidified upon standing.

M.p. 101-103 °C (CH,Cl,). IR (film, CDCls, cm™) vimax = 3061, 3026, 2935, 1644, 1581, 1450, 1369, 1344,
908, 726, 698, 640. 'H NMR (400 MHz, CDCls) & 8.24 (1 H, br. s, ArCH), 7.32 (1 H, t, J 7.4, ArCH), 7.28-
7.06 (9 H, m, 9 x ArCH), 7.05-6.80 (1 H, m, ArCH), 4.07 (2 H, br. s, CH,), 3.87-3.12 (2 H, m, CH,), 2.92 (2
H, br. s, CH,), 1.88 (1 H, br. s, CHaHb), 1.66 (1 H, br. s. CH.H). 3C NMR (126 MHz, CDCls) & 170.4 (CO),
149.7 (Cquat), 145.1 (ArCH), 139.8 (Cquat), 138.6 (Cquat), 136.1 (Cquat), 134.7 (Cquat), 131.5 (ArCH), 130.9
(ArCH), 129.6 (ArCH), 129.2 (2 x ArCH), 128.5 (2 x ArCH), 126.9 (ArCH), 126.4 (ArCH), 126.3 (ArCH),
120.8 (ArCH), 38.9 (CHa), 38.9 (CH,), 30.1 (CH,), 22.7 (CH,). HRMS (ESI*) m/z calcd for Cy;Ha0N,ONa*
[M+Na]* 351.1468; found 351.1462.

33



(2-Benzylphenyl)(2,3,4,5-tetrahydro-1H-benzo[b]azepin-1-yl)methanone (7c)

o
A

By following an adaptation of GP1, using 2-benzylbenzoic acid (1.06 g, 5.0 mmol), the acyl chloride
intermediate was stirred with 2,3,4,5-tetrahydro-1H-benzo[b]azepine (883 mg, 6.0 mmol) in
anhydrous toluene (20 mL) at 80 °Cfor 4.5 hours. After which the toluene was removed under reduced
pressure, the work-up was performed according to GP1 and the resulting crude material was purified
by flash chromatography (SiO,, 7-60% diethyl ether in 40-60 petroleum ether), affording the title

compound (1.41 g, 82%) as a white solid.

M.p. 107-109 °C (CH.Cl,). IR (film, CDCls, cm™) vimax = 3060, 3025, 2931, 2852, 1638, 1598, 1578, 1492,
1388, 1311, 737, 699. '"H NMR (400 MHz, CDCl3) 6 7.46-7.17 (5H, m, 2 x ArCH + 2 x ArCH + ArCH), 7.14-
7.06 (3 H, m, ArCH + ArCH + ArCH), 6.97 (1 H, td, J 7.6, 1.4, ArCH), 6.84 (1 H, td, J 7.4, 1.7, ArCH), 6.75-
6.70 (1 H, m, ArCH), 6.70 (1H, td, J 7.6, 1.4, ArCH), 5.87 (1 H, d, J 7.6, ArCH), 4.98 (1 H, d, J 12.9, CH,Hs),
4.41 (1H,d,J14.7, CH.Hy), 4.06 (1 H, d, J 14.7, CH.H,), 3.00 (1 H, t, J 12.9, CHGHy), 2.87-2.77 (1 H, m,
CHaHb), 2.72 (1 H, t, J 12.9, CHaH,), 2.15-1.98 (2 H, m, CH,Hy, + CH,Hy), 1.98-1.89 (1 H, m, CH.H,), 1.46
(1H,q,J12.9, CHaHs). 3C NMR (101 MHz, CDCls) 6 169.3 (CO), 143.3 (Cquat), 140.6 (Cquat), 139.2 (Cquat
+ Cquat), 136.3 (Cquat), 130.3 (ArCH), 129.9 (ArCH), 129.7 (2 x ArCH), 128.8 (ArCH), 128.5 (2 x ArCH),
127.8 (ArCH), 127.1 (ArCH), 126.8 (ArCH + ArCH), 126.4 (ArCH), 125.3 (ArCH), 47.5 (CH>), 39.2 (CH,),
35.2 (CH3), 29.5 (CHy), 26.6 (CH,). HRMS (ESI*) m/z calcd for CyH23NONa* [M+Na]* 364.1672; found
364.1676.
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(2-Benzylphenyl)(10,11-dihydro-5H-dibenzo[b,flazepin-5-yl)methanone (7d)

e
®

By following an adaptation of GP1, using 2-benzylbenzoic acid (1.06 g, 5.0 mmol), the acyl chloride

intermediate was stirred with 10,11-dihydro-5H-dibenzo[b,flazepine (1.17 g, 6.0 mmol) in anhydrous
toluene (20 mL) at 80 °C for 11 days. After which the toluene was removed under reduced pressure,
the work-up was performed according to GP1 and the resulting crude material was purified by flash
chromatography (SiO,, 0-25% diethyl ether in 40-60 petroleum ether), affording the title compound
(1.11 g, 57%) as a cream solid.

M.p. 170-172 °C (CH.Cl,). IR (film, CDCls, cm™) vimay = 3061, 3025, 2922, 2858, 1651, 1601, 1574, 1489,
1339, 738. 'H NMR (400 MHz, CDCls) 6 7.48 (1 H, d, J 7.8, ArCH), 7.42-7.34 (4 H, m, 2 x ArCH + 2 X
ArCH), 7.34-7.23 (4 H, m, 4 x ArCH), 7.21-7.13 (2 H, m, ArCH + ArCH), 7.10-6.89 (4 H, m, 4 x ArCH), 6.68
(1H,t,J7.4,ArCH), 6.09 (1 H,d, /7.9, ArCH), 4.57 (1 H, d, J 15.0, CHqHs), 4.19 (1 H, d, J 15.0, CH.H.),
3.70-3.51 (2 H, m, CH,), 3.02-2.83 (2 H, m, CH,). ¥*C NMR (101 MHz, CDCl;) § 169.6 (CO), 141.5 (Cquat),
141.3 (Cquat), 140.5 (Cquat), 139.7 (Cquat), 136.0 (Cquat), 135.7 (Cquat), 135.3 (Cquat), 130.7 (ArCH), 130.3
(ArCH), 129.9 (2 x ArCH + ArCH), 129.1 (ArCH), 128.6 (2 x ArCH), 128.3 (ArCH), 128.2 (ArCH), 128.0
(ArCH), 127.5 (ArCH + ArCH), 127.1 (ArCH), 126.5 (ArCH + ArCH), 125.4 (ArCH), 39.2 (CH>), 31.5 (CH,),
30.4 (CH,). HRMS (ESI*) m/z calcd for CsH3NONa* [M+Na]* 412.1672; found 412.1677.
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5. Synthetic Procedures for Products

2-((4-Methoxyphenyl)(phenyl)methyl)-N-methylbenzamide (4a)

MeJ
®SNH

O OOMe
J

By following GP2, using 2-benzyl-N-(4-methoxyphenyl)-N-methylbenzamide (3a) (66 mg, 0.2 mmol) as
the aryl amide, heating the reaction mixture at 125 °C (uwave) for 1 hour, and purifying by flash
chromatography (SiO,, 0-100% diethyl ether in n-pentane), afforded the title compound (35 mg, 53%)

as a white solid.

M.p. 130-132 °C (CH,Cl,). IR (film, CDCls, cm™) Vmax = 3295, 3025, 1635, 1532, 700. *H NMR (400 MHz,
CDCl;) 6 7.32-7.07 (6 H, m, 2 x ArCH + 4 x ArCH), 7.02 (2 H, d, J 7.5, 2 x ArCH), 6.98-6.87 (3 H, m, 2 x
ArCH + ArCH), 6.74 (2 H, d, J 8.2, 2 x ArCH), 5.93 (1 H, s, CH), 5.16 (1 H, br. s, NH), 3.70 (3 H, s, OCH3),
2.63 (3 H, d, J 4.9, CHs). 3C NMR (101 MHz, CDCl3) 6 170.8 (CO), 158.1 (ArCO), 143.7 (Cquat), 141.7
(Cquat), 137.5 (Cquat), 135.4 (Cquat), 130.5 (2 x ArCH), 130.2 (ArCH), 129.5 (ArCH), 129.5 (2 x ArCH), 128.4
(2 x ArCH), 127.2 (ArCH), 126.4 (ArCH), 126.4 (ArCH), 113.8 (2 x ArCH), 55.3 (OCHs), 51.8 (CH), 26.4
(CHs). HRMS (ESI*) m/z calcd for C;;H21NO;Na* [M+Na]* 354.1465; found 354.1469.
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N-Methyl-2-(phenyl(p-tolyl)methyl)benzamide (4b)

MeJ
®~NH

O OMe
g

By following GP2, using 2-benzyl-N-methyl-N-(p-tolyl)benzamide (3b) (63 mg, 0.2 mmol) as the aryl
amide, heating the reaction mixture at 100 °C (puwave) for 1 hour, and purified by flash
chromatography (SiO,, 0-100% diethyl ether in n-pentane), afforded the title compound (47 mg, 75%)

as an off-white solid.

M.p. 144-145 °C (CH,Cl,). IR (film, CDCls, cm™) Vimax = 3292, 3024, 1635, 1537, 1512, 700. *H NMR (400
MHz, CDCls) 6 7.37-7.15 (6 H, m, 6 x ArCH), 7.13-7.03 (4 H, m, 4 x ArCH), 7.03-6.93 (3 H, m, 2 x ArCH
+ArCH), 5.99 (1 H, s, CH), 5.20 (1 H, br. s, NH), 2.69 (3 H, d, J 5.0, CHs), 2.30 (3 H, s, ArCCHs). 3C NMR
(101 MHz, CDCls) 6 170.9 (CO), 143.7 (Cquat), 141.6 (Cquat), 140.4 (Cquat), 137.6 (Cquat), 136.1 (Cquar), 130.3
(ArCH), 129.6 (ArCH + 2 x ArCH), 129.5 (2 x ArCH), 129.2 (2 x ArCH), 128.4 (2 x ArCH), 127.3 (ArCH),
126.5 (ArCH), 126.4 (ArCH), 52.3 (CH), 26.5 (CHs), 21.1 (ArCCHs). HRMS (ESI*) m/z calcd for Cy,H2,NO*
[M+H]* 316.1696; found 316.1705.
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N-Methyl-2-(phenyl(o-tolyl)methyl)benzamide (4c)

Me
“NH

SYe
Ak

By following GP2, using 2-benzyl-N-methyl-N-(o-tolyl)benzamide (3c) (63 mg, 0.2 mmol) as the aryl
amide, heating the reaction mixture at 125 °C for 1 hour, and purifying by flash chromatography (SiO,

0-100% diethyl ether in n-pentane), afforded the title compound (32 mg, 51%) as a white solid.

M.p. 135-139 °C (CDCls). IR (film, CH,Cl;, em™) v = 3301, 2925, 1638, 1533. *H NMR (400 MHz,
CDCl3) 6 7.28 (1 H, d, J 7.1, ArCH), 7.23-6.98 (10 H, m, 2 x ArCH + 2 x ArCH + 6 x ArCH), 6.82 (1 H, d, J
7.6, ArCH), 6.70 (1 H, d, J 7.5, ArCH), 6.07 (1 H, s, CH), 5.01 (1 H, br. s, NH), 2.55 (3 H, d, J 4.9, NCH3),
2.13 (3 H, s, ArCCHs). 3C NMR (101 MHz, CDCl3) § 170.9 (CO), 142.7 (Cquat), 142.0 (Cquat), 141.2 (Cquat),
137.7 (Cquat), 137.3 (ArCCHs), 130.7 (ArCH), 130.1 (ArCH), 129.9 (2 x ArCH), 129.6 (ArCH), 129.2 (ArCH),
128.6 (2 x ArCH), 127.4 (ArCH), 126.7 (ArCH), 126.6 (ArCH + ArCH), 125.9 (ArCH), 49.8 (CH), 26.5 (NCH3),
19.9 (ArCCHs). HRMS (ESI*) m/z calcd for CoH2,NO* [M+H]* 316.1696; found 316.1704.
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N-Methyl-2-(naphthalen-1-yl(phenyl)methyl)benzamide (4d)

MeJ
NH

QO
OO

By following GP2, using 2-benzyl-N-methyl-N-(naphthalen-1-yl)benzamide (3d) (70 mg, 0.2 mmol) as
the aryl amide, heating the reaction mixture at 100 °C (uwave) for 1 hour, and purifying by flash
chromatography (SiO,, 0-100% diethyl ether in n-pentane), afforded the title compound (63 mg, 89%)

as a white solid.

M.p. 198-200 °C (CH,Cl,). IR (film, CDCls, cm™) vmax = 3300, 3059, 1634, 1529, 727. 'H NMR (400 MHz,
CDCl;) 6 8.17-8.06 (1 H, m, ArCH), 7.91-7.81 (1 H, m, ArCH), 7.77 (1 H, d, J 8.2, ArCH), 7.53-7.20 (9 H,
m, 9 x ArCH), 7.13 (2 H, d, J 7.4, 2 x ArCH), 6.98 (1 H, d, J 7.2, ArCH), 6.94 (1 H, dd, J 5.7, 3.4, ArCH),
6.81(1H,s, CH),5.14 (1 H, br.s, NH), 2.55 (3 H, d, J 4.9, CHs). 3C NMR (101 MHz, CDCl3) § 170.8 (CO),
143.2 (Cquat), 141.2 (Cquat), 139.6 (Cquat), 137.3 (Cauat), 134.0 (Cquat), 131.9 (Cquar), 130.2 (ArCH), 129.8 (2
x ArCH), 129.6 (ArCH), 128.5 (2 x ArCH), 128.5 (ArCH), 127.6 (ArCH), 127.4 (ArCH), 127.3 (ArCH), 126.6
(ArCH), 126.6 (ArCH), 126.6 (ArCH), 125.8 (ArCH), 125.0 (ArCH), 124.7 (ArCH), 49.2 (CH), 26.3 (CHs).
HRMS (ESI*) m/z calcd for CasH2oNO* [M+H]* 352.1696; found 352.1683.
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2-((3,5-Difluorophenyl)(phenyl)methyl)-N-methylbenzamide (4e)

Me.
NH

Y9l
J

By following GP2, using 2-benzyl-N-(3,5-difluorophenyl)-N-methylbenzamide (3e) (67 mg, 0.2 mmol)
as the aryl amide, heating the reaction mixture at 100 °C (uwave) for 1 hour, and purifying by flash
chromatography (SiO,, 0-100% diethyl ether in n-pentane), afforded the title compound (41 mg, 61%)

as a pale-yellow oil.

IR (film, CDCls, cm™) vmax = 3288, 3024, 2936, 1622, 1596, 1116, 989, 700. 'H NMR (400 MHz, CDCl;)
67.39-7.20 (6 H, m, 4 x ArCH + 2 x ArCH), 7.14-7.06 (2 H, m, 2 x ArCH), 7.00 (1 H, d, J 7.7, ArCH), 6.73-
6.61 (3 H, m, ArCH + 2 x ArCH), 6.17 (1 H, s, CH), 5.42 (1 H, br. s, NH), 2.74 (3 H, d, J 4.9, CH5). 3C NMR
(101 MHz, €DCls) 6 170.5 (CO), 163.9 (dd, Jcr 248.3, 12.9, 2 x ArCF), 147.6 (t, Jcr 8.5, Cquat), 142.1 (Cquat),
140.7 (Cquat), 137.3 (Cquat), 130.1 (ArCH), 129.9 (ArCH), 129.4 (2 x ArCH), 128.6 (2 x ArCH), 127.1 (ArCH),
126.9 (ArCH), 126.9 (ArCH), 112.5 (dd, Jcr 18.5, 6.8, 2 x ArCH), 101.9 (t, Jer 25.4, ArCH), 51.9 (t, Jcr 1.9,
CH), 26.5 (CHs). F NMR (376 MHz, CDCl3) 6 -109.9 (t, J 8.2, 2 x ArCF). HRMS (ESI*) m/z calcd for
C21H1sNOF,* [M+H]* 338.1351; found 338.1357.
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N-Methyl-2-(phenyl(4-(trifluoromethyl)phenyl)methyl)benzamide (4f)

MeJ
NH

O oCFs
J

By following an adaptation of GP2, using 2-benzyl-N-methyl-N-(4-(trifluoromethyl)phenyl)benzamide
(3f) (74 mg, 0.2 mmol) as the aryl amide, using LIHMDS (0.4 mL, 0.4 mmol, 1 M in THF, 2 eq.) in place
of KHMDS, performing the reaction at 20 °C for 16 hours, and purifying by flash chromatography (SiO,,
0-100% diethyl ether in n-pentane), afforded the title compound (51 mg, 69%) as a pale-yellow solid.

M.p. 129-132 °C (CDCls). IR (film, CH,Cl,, cm™) v = 3297, 1637, 1325, 1122, 1068. 'H NMR (400 MHz,
CDCls) § 7.53 (2 H, d, J 8.2, 2 x ArCH), 7.35 (1 H, dd, J 7.2, 1.5, ArCH), 7.33-7.27 (3 H, m, 2 x ArCH +
ArCH), 7.27-7.21 (4 H, m, 2 x ArCH + ArCH + ArCH), 7.11-7.07 (2 H, m, 2 x ArCH), 6.97 (1 H, d, J, 7.9,
ArCH), 6.22 (1H, s, CH), 5.34 (1 H, br. s, NH), 2.70 (3 H, d, J 5.0, CHs). 3C NMR (101 MHz, CDCls) 6 170.7
(CO), 147.7 (Cquat), 142.5 (Cquat), 141.1 (Cquat), 137.4 (Cquat), 130.3 (ArCH), 130.0 (2 x ArCH), 129.9 (ArCH),
129.6 (2 x ArCH), 128.7 (q, Jcr 32.4, Cquat), 128.7 (2 x ArCH), 127.2 (ArCH), 126.9 (ArCH + ArCH), 125.3
(q, Jcr 3.8, 2 x ArCH), 124.3 (q, Jcr 271.8, CF3), 52.2 (CH), 26.6 (CHs). F NMR (377 MHz, CDCl3) § -62.3
(s, CF3). HRMS (ESI*) m/z calcd for C;Hi1sFsNONa* [M+Na]* 392.1233; found 392.1241.
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2-((3-Chlorophenyl)(phenyl)methyl)-N-methylbenzamide (4g)

Me.
NH cl

L
J

By following GP2, using 2-benzyl-N-(3-chlorophenyl)-N-methylbenzamide (3g) (67 mg, 0.2 mmol) as
the aryl amide, heating the reaction mixture at 60 °C for 5 hours, and purifying by flash
chromatography (SiO,, 0-100% diethyl ether in n-pentane), afforded the title compound (49 mg, 73%)

as a white solid.

M.p. 120-123 °C (CDCls). IR (film, CH2Cl,, cm) vmax = 3295, 2926, 1635, 1539. 'H NMR (400 MHz,
CDCls) 6 7.35-7.18 (8 H, m, 2 X ArCH + 6 x ArCH), 7.11-7.07 (3 H, m, 2 x ArCH + ArCH), 7.04-7.00 (1 H,
m, ArCH), 6.98 (1 H, d, J 8.1, ArCH), 6.11 (1 H, s, CH), 5.32 (1 H, br. s, NH), 2.70 (3 H, d, J 4.9, NCHs). 13C
NMR (101 MHz, CDCl3) § 170.7 (CO), 145.6 (Cquat), 142.6 (Cquat), 141.1 (Cquat), 137.5 (Cquat), 134.3 (ArCCl),
130.3 (ArCH), 129.8 (ArCH), 129.7 (ArCH), 129.6 (ArCH), 129.6 (2 x ArCH), 128.6 (2 x ArCH), 128.0
(ArCH), 127.2 (ArCH), 126.8 (ArCH + ArCH), 126.8 (ArCH), 52.1 (CH), 26.6 (CHs). HRMS (ESI*) m/z calcd
for C21H1sNOCI* [M+H]* 336.1150; found 336.1148.
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2-((4-Chlorophenyl)(phenyl)methyl)-N-methylbenzamide (4h)

Me
“NH

O oc.
J

By following GP2, using 2-benzyl-N-(4-chlorophenyl)-N-methylbenzamide (3h) (67 mg, 0.2 mmol) as
the aryl amide, heating the reaction mixture at 60 °C for 2 hours, and purifying by flash
chromatography (SiO,, 0-100% diethyl ether in n-pentane), afforded the title compound (61 mg, 91%)

as a white solid.

M.p. 120-123 °C (CDCl3). IR (film, CH,Cl;, cm™) v = 3291, 2924, 1634, 1489. *H NMR (400 MHz,
CDCl3) 67.33(1H,dd,/7.2,1.6, ArCH), 7.31-7.21 (7H, m, 2 x ArCH + 2 x ArCH + 3 x ArCH), 7.08 (2 H,
d,J7.3,2x ArCH), 7.04 (2 H, d, J 8.4, 2 x ArCH), 6.97 (1 H, d, J 7.7, ArCH), 6.10 (1 H, s, CH), 5.30 (1 H,
br.s, NH), 2.71 (3 H, d, J 5.0, CHs). 3C NMR (101 MHz, CDCls) 6 170.8 (CO), 143.0 (Cquat), 142.0 (Cquat),
141.4 (Cquat), 137.4 (Cquat), 132.3 (ArCCl), 131.0 (2 x ArCH), 130.2 (ArCH), 129.8 (ArCH), 129.6 (2 x ArCH),
128.6 (2 x ArCH), 128.6 (2 x ArCH), 127.2 (ArCH), 126.7 (ArCH + ArCH), 51.8 (CH), 26.6 (NCH3). HRMS
(ESI*) m/z calcd for C,1H1sNOCINa* [M+Na]* 358.0969; found 358.0975.
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2-((4-Bromophenyl)(phenyl)methyl)-N-methylbenzamide (4i)

Me
“NH

O OBr
J

By following GP2, using 2-benzyl-N-(4-bromophenyl)-N-methylbenzamide (3i) (76 mg, 0.2 mmol) as
the aryl amide, performing the reaction at 20 °C for 2 hours, and purifying by flash chromatography

(SiO2, 0-100% diethyl ether in n-pentane), afforded the title compound (46 mg, 61%) as a white solid.

M.p. 127-130 °C (CDCl3). IR (film, CH,Cl,, em™) v = 3295, 2934, 1635, 1486. *H NMR (400 MHz,
CDCl3) 6 7.39(2 H,d,J8.4,2xArCH), 7.34 (1H, d, J 7.3, ArCH), 7.32-7.26 (3 H, m, 3 x ArCH), 7.26-7.21
(2H, m, 2xArCH),7.08 (2H,d, J7.3,2 x ArCH), 7.00-6.96 (3 H, m, 2 x ArCH + ArCH), 6.08 (1 H, s, CH),
5.28 (1 H, br. s, NH), 2.71 (3 H, d, J 4.9, CHs). 3C NMR (101 MHz, CDCl5) & 170.8 (CO), 142.9 (Cquat),
142.6 (Cquat), 141.3 (Cquat), 137.5 (Cquat), 131.5 (2 x ArCH), 131.4 (2 x ArCH), 130.3 (ArCH), 129.8 (ArCH),
129.6 (2 x ArCH), 128.6 (2 x ArCH), 127.2 (ArCH), 126.8 (ArCH + ArCH), 120.5 (ArCBr), 51.9 (CH), 26.6
(CH3). HRMS (ESI*) m/z calcd for C1H1sNOBr* [M+H]* 380.0645; found 380.0627.
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N-Methyl-2-(phenyl(pyridin-4-yl)methyl)benzamide (4j)

MeJ
®SNH

By following GP2, using 2-benzyl-N-methyl-N-(pyridin-4-yl)benzamide (3j) (61 mg, 0.2 mmol) as the
aryl amide, heating the reaction mixture at 50 °C for 2.5 hours, and purifying by flash chromatography

(SiO3, 0-60% THF in n-pentane), afforded the title compound (60 mg, 98%) as a colourless film.

IR (film, CH,Clz, cm™) vinax = 3277, 3026, 1638, 1595. *H NMR (400 MHz, CDCl3) 6 8.46 (2 H, d, J 6.2, 2
X ArCH), 7.37-7.31 (2 H, m, ArCH + ArCH), 7.31-7.26 (3 H, m, 2 x ArCH + ArCH), 7.25-7.20 (1 H, m, ArCH),
7.08 (2 H,d,J7.1,2 x ArCH), 7.02 (2 H, d, J 6.2, 2 x ArCH), 6.96 (1 H, d, J 7.7, ArCH), 6.16 (1 H, s, CH),
5.46 (1 H, br. s, NH), 2.71 (3 H, d, J 4.9, CHs). 3C NMR (101 MHz, CDCls) & 170.6 (CO), 152.6 (Cquat),
149.9 (2 x ArCH), 141.7 (Cquat), 140.4 (Cquat), 137.4 (Cquat), 130.3 (ArCH), 130.0 (ArCH), 129.6 (2 x ArCH),
128.7 (2 x ArCH), 127.2 (ArCH), 127.0 (ArCH + ArCH), 124.9 (2 x ArCH), 51.7 (CH), 26.6 (CH3). HRMS
(ESI*) m/z calcd for CooH19N,O* [M+H]* 303.1492; found 303.1500.
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N-Methyl-2-(phenyl(pyridin-3-yl)methyl)benzamide (4k)

MeJ

By following GP2, using 2-benzyl-N-methyl-N-(pyridin-3-yl)benzamide (3k) (61 mg, 0.2 mmol) as the
aryl amide, heating the reaction mixture at 50 °C for 2.5 hours, and purifying by flash chromatography

(SiO3, 0-60% THF in n-pentane), afforded the title compound (54 mg, 89%) as a light-brown solid.

M.p. 148-151 °C (CDCl3). IR (film, CH,Cl;, cm™) v = 3270, 2921, 1637, 1543. *H NMR (400 MHz,
CDCl;5) 6 8.42 (1 H, dd, /4.8, 1.6, ArCH), 8.28 (1 H, d, J 2.2, ArCH), 7.44 (1 H, td, J 8.0, 1.9, ArCH), 7.36-
7.31 (2 H, m, ArCH + ArCH), 7.31-7.27 (2 H, m, 2 x ArCH), 7.27-7.22 (2 H, m, ArCH + ArCH), 7.20 (1 H,
dd, 7.9, 4.8, ArCH), 7.13-7.08 (2 H, m, 2 x ArCH), 6.97 (1 H, d, J 7.9, ArCH), 6.21 (1 H, s, CH), 5.65 (1 H,
br.s, NH), 2.70 (3 H, d, J 4.9, CHs). *C NMR (101 MHz, CDCl;) § 170.7 (C0O), 150.9 (ArCH), 147.7 (ArCH),
142.2 (Cquat), 141.0 (Cquat), 139.0 (Cquat), 137.4 (Cquat), 137.3 (ArCH), 130.1 (ArCH), 129.9 (ArCH), 129.6
(2 x ArCH), 128.7 (2 x ArCH), 127.2 (ArCH), 126.9 (ArCH), 126.9 (ArCH), 123.3 (ArCH), 50.1 (CH), 26.5
(CH3). HRMS (ESI*) m/z calcd for CyoH19N,O* [M+H]* 303.1492; found 303.1486.
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N-Methyl-2-(phenyl(pyridin-2-yl)methyl)benzamide (4l)

By following GP2, using 2-benzyl-N-methyl-N-(pyridin-2-yl)benzamide (3I) (61 mg, 0.2 mmol) as the
aryl amide, heating the reaction mixture at 50 °C for 2 hours, and purifying by flash chromatography

(SiO,, 0-60% THF in n-pentane), afforded the title compound (53 mg, 88%) as a white solid.

M.p. 120-123 °C (CDCls). IR (film, CH2Cl, cm™) vmax = 3285, 2937, 1636, 1538. 'H NMR (400 MHz,
CDCl3) & 8.54 (1 H, ddd, J 4.9, 1.7, 0.8, ArCH), 7.64 (1 H, td, J 7.7, 1.8, ArCH), 7.45 (1 H, dd, J 7.5, 1.6,
ArCH) 7.34-7.26 (4 H, m, 4 x ArCH), 7.26-7.24 (1 H, m, ArCH), 7.24-7.21 (1 H, m, ArCH), 7.18 (1 H, dd, J
7.7, 1.3, ArCH), 7.17-7.12 (3 H, m, 3 x ArCH), 6.86 (1 H, br. s, NH), 6.16 (1L H, s, CH), 2.74 (3 H, d, J 4.9,
CHs). 3C NMR (101 MHz, CDCls) § 170.6 (CO), 163.1 (Cquat), 149.4 (ArCH), 141.9 (Cquat), 139.9 (Cquat),
137.6 (Cquat), 136.9 (ArCH), 130.6 (ArCH), 129.7 (ArCH), 129.3 (2 x ArCH), 128.4 (2 x ArCH), 128.1 (ArCH),
126.8 (ArCH), 126.7 (ArCH), 124.2 (ArCH), 121.6 (ArCH), 55.1 (CH), 26.5 (CHs). HRMS (ESI*) m/z calcd
for C3oH19N,0* [M+H]* 303.1492; found 303.1502.
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2-((3-Chlorophenyl)(4-methoxyphenyl)methyl)-N-methylbenzamide (6a)

MeJ
®~NH

SNy
<

OMe
By following GP2, using N-(3-chlorophenyl)-2-(4-methoxybenzyl)-N-methylbenzamide (5a) (73 mg, 0.2
mmol) as the aryl amide, heating the reaction mixture at 50 °C for 3 hours, and purifying by flash
chromatography (SiO,, 0-100% diethyl ether in n-pentane), afforded the title compound (53 mg, 73%)

as a colourless film.

IR (film, CH,Cl5, €m™) Vimay = 3296, 1641, 1510, 1249, 1179. *H NMR (400 MHz, CDCl3) 6 7.35-7.29 (2 H,
m, ArCH + ArCH), 7.24 (1 H, td, J 7.4, 1.3, ArCH), 7.21-7.17 (2 H, m, ArCH + ArCH), 7.06 (1 H, br. s, ArCH),
7.02-7.00 (4 H, m, 2 x ArCH + ArCH + ArCH), 6.83 (2 H, d, J 8.8, 2 X ArCH), 6.04 (1 H, s, CH), 5.36 (1 H,
br.s, NH), 3.78 (3 H, s, OCHs), 2.72 (3 H, d, J 4.9, NCHs). 3C NMR (101 MHz, CDCls) § 170.8 (CO), 158.3
(ArCO), 146.0 (Cquat), 141.4 (Cquat), 137.4 (Cquat), 134.7 (Cquat), 134.3 (ArCCl), 130.6 (2 x ArCH), 130.2
(ArCH), 129.8 (ArCH), 129.6 (ArCH), 129.5 (ArCH), 127.9 (ArCH), 127.2 (ArCH), 126.7 (ArCH), 126.7
(ArCH), 114.0 (2 x ArCH), 55.3 (OCHs), 51.4 (CH), 26.6 (NCHs). HRMS (ESI*) m/z calcd for C;2H21CINO,*
[M+H]* 366.1255; found 366.1265.

Procedure for 3.7 mmol scale:

A flame-dried 100 mL RBF was sequentially charged with N-(3-chlorophenyl)-2-(4-methoxybenzyl)-N-
methylbenzamide (5a) (1.34 g, 3.7 mmol), nitrogen and anhydrous THF (30 mL). The amide solution
was sparged with nitrogen for 30 minutes, then 1 M KHMDS in THF (7.3 mL, 7.3 mmol) was added
slowly at room temperature. The reaction mixture was heated to 50 °C and stirred for 1.25 hours. The
reaction was quenched with brine (50 mL) and extracted with ethyl acetate (3 x 40 mL). The organic
extracts were combined, dried (MgS0O4) and concentrated under reduced pressure giving crude
material, which was purified by flash chromatography (SiO,, 0-60% diethyl ether in 40-60 petroleum
ether), affording the title compound (1.07 g, 80%) as a pale-yellow solid.
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2-((3-Chlorophenyl)(p-tolyl)methyl)-N-methylbenzamide (6b)

Me
“NH

SNy
<

Me
By following GP2, using N-(3-chlorophenyl)-N-methyl-2-(4-methylbenzyl)benzamide (5b) (70 mg, 0.2
mmol) as the aryl amide, heating the reaction mixture at 50 °C for 2 hours, and purifying by flash
chromatography (SiO,, 0-100% diethyl ether in n-pentane), afforded the title compound (46 mg, 66%)

as a white foam.

IR (film, CH,Cl, cm™) vmax = 3290, 3021, 1633, 749. 'H NMR (400 MHz, CDCl;) § 7.34 (1 H, dd, J 7.6,
1.4, ArCH), 7.31 (1 H, td, J 7.6, 1.4, ArCH), 7.23 (1 H, td, J 7.6, 1.4, ArCH), 7.20-7.16 (2 H, m, ArCH +
ArCH), 7.10 (2 H, d, J 8.0, 2 x ArCH), 7.08-7.07 (1 H, m, ArCH), 7.02-6.96 (4 H, m, 2 x ArCH + ArCH +
ArCH), 6.05 (1 H, s, CH), 5.33 (1 H, br.s, NH), 2.72 (3 H, d, J 4.9, NCHs), 2.32 (3 H, s, ArCCHs). 3C NMR
(101 MHz, CDCl5) 6 170.7 (CO), 145.9 (Cquat), 141.2 (Cquat), 139.6 (Cquat), 137.5 (Cquat), 136.4 (Cquat), 134.3
(ArCCl), 130.2 (ArCH), 129.8 (ArCH), 129.6 (ArCH), 129.6 (ArCH), 129.4 (2 x ArCH), 129.3 (2 x ArCH),
128.0 (ArCH), 127.2 (ArCH), 126.7 (ArCH), 126.7 (ArCH), 51.9 (CH), 26.6 (NCHs), 21.1 (ArCCHs). HRMS
(ESI*) m/z calcd for Cy;H0NOCINa* [M+Na]* 372.1126; found 372.1125.
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2-([1,1'-Biphenyl]-4-yl(3-chlorophenyl)methyl)-N-methylbenzamide (6c)

MeJ
NH

A
<
0

By following GP2, using 2-([1,1'-biphenyl]-4-ylmethyl)-N-(3-chlorophenyl)-N-methylbenzamide (5c)
(82 mg, 0.2 mmol) as the aryl amide, heating the reaction mixture at 55 °C for 2.5 hours, and purifying
by flash chromatography (SiO,, 0-100% diethyl ether in n-pentane), afforded the title compound (62

mg, 76%) as a white solid.

M.p. 77-80 °C (CDCls). IR (film, CH2Cl,, cm™) vimax = 3290, 3056, 1636, 1529, 737. *H NMR (400 MHz,
CDCls) 6 7.59-7.56 (2 H, m, 2 x ArCH), 7.53 (2 H, d, J 8.3, 2 x ArCH), 7.43 (2 H, t, J 7.3, 2 x ArCH), 7.37-
7.32 (3 H, m, ArCH + ArCH + ArCH), 7.27 (1 H, dd, J 7.8, 1.1, ArCH), 7.24-7.20 (2 H, m, ArCH + ArCH),
7.17 (2 H,d, J 8.3, 2 x ArCH), 7.13-7.11 (1 H, m, ArCH), 7.07-7.03 (2 H, m, ArCH + ArCH), 6.16 (1 H, s,
CH), 5.35(1H, br.q,J 4.8, NH), 2.73 (3 H, d, J 4.8, CH;). 3C NMR (101 MHz, CDCl;) § 170.8 (CO), 145.6
(Cquat), 141.8 (Cquat), 141.1 (Cquat), 140.7 (Cquat), 139.6 (Cquat), 137.4 (Cquat), 134.4 (ArCCl), 130.3 (ArCH),
130.0 (2 x ArCH), 129.9 (ArCH), 129.7 (ArCH), 129.7 (ArCH), 128.9 (2 x ArCH), 128.0 (ArCH), 127.4
(ArCH), 127.3 (2 x ArCH), 127.2 (ArCH), 127.1 (2 x ArCH), 126.9 (ArCH), 126.8 (ArCH), 51.9 (CH), 26.6
(CH3). HRMS (ESI*) m/z calcd for C27H2,CINONa* [M+Na]* 434.1282; found 434.1296.
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2-((3-Chlorophenyl)(4-fluorophenyl)methyl)-N-methylbenzamide (6d)

MeJ
NH

CUQ
<

F
By following GP2, using N-(3-chlorophenyl)-2-(4-fluorobenzyl)-N-methylbenzamide (5d) (71 mg, 0.2
mmol) as the aryl amide, heating the reaction mixture at 55 °C for 2.5 hours, and purifying by flash
chromatography (SiO,, 0-100% diethyl ether in n-pentane), afforded the title compound (50 mg, 70%)

as a colourless film.

IR (film, CH2Cl,, cm™) vimax = 3288, 1633, 1506, 1223, 734. *H NMR (400 MHz, CDCls) 6 7.36-7.30 (2 H,
m, ArCH + ArCH), 7.27-7.23 (1 H, m, ArCH), 7.22-7.18 (2 H, m, ArCH + ArCH), 7.08-7.03 (3 H, m, 2 x
ArCH + ArCH), 7.01-6.95 (4 H, m, 2 x ArCH + ArCH + ArCH), 6.15 (1 H, s, CH), 5.37 (1 H, br. s, NH), 2.73
(3 H, d, J 4.9, CHs). 3C NMR (101 MHz, CDCl5) & 170.6 (CO), 161.6 (ArCF, d, Jer 245.3), 145.5 (Cquat),
141.2 (Cquat), 138.4 (Cquat, d, Jcr 3.5), 137.3 (Cquat), 134.4 (ArCCl), 131.1 (2 X ArCH, d, Jcr 8.2), 130.1 (ArCH),
130.0 (ArCH), 129.8 (ArCH), 129.6 (ArCH), 127.9 (ArCH), 127.2 (ArCH), 126.9 (ArCH), 126.9 (ArCH),
115.4 (2 x ArCH, d, Jcr 21.5), 51.3 (CH), 26.6 (CHs). **F NMR (377 MHz, CDCl3) 6 -116.0 (ArCF, tt, J 8.6,
5.4). HRMS (ESI*) m/z calcd for C>1H17,CIFNONa* [M+Na]* 376.0875; found 376.0885.
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2-((3-Chlorophenyl)(o-tolyl)methyl)-N-methylbenzamide (6e)

Medo
NH

CLUAL,
he

By following GP2, using N-(3-chlorophenyl)-N-methyl-2-(2-methylbenzyl)benzamide (5e) (70 mg, 0.2
mmol) as the aryl amide, performing the reaction mixture at 20 °C for 2 hours, and purifying by flash
chromatography (SiO,, 12-100% diethyl ether in 40-60 petroleum ether), afforded the title compound
(45 mg, 64%) as a yellow solid.

M.p. 150-152 °C (CH.Cl,). IR (film, CDCls, cm™) vimay = 3301, 3064, 2928, 1635, 1594, 1570, 1532, 1474,
908, 730, 687. 'H NMR (400 MHz, CDCls) 6 7.35 (1 H, dd, J 7.4, 1.6, ArCH), 7.30 (1 H, td, J 7.4, 1.6,
ArCH),7.24 (1H, td, J 7.4, 1.6, ArCH), 7.22-7.18 (2 H, m, ArCH + ArCH), 7.18-7.12 (2 H, m, ArCH + ArCH),
7.09 (1 H,td, /7.3, 2.1, ArCH), 7.06-7.03 (1 H, m, ArCH), 7.00-6.94 (1 H, m, ArCH), 6.88 (1 H, dd, J 7.4,
1.6, ArCH), 6.76 (1 H, dd, J 7.5, 2.1, ArCH), 6.22 (1 H, s, CH), 5.19 (1 H, br. q J 4.8, NH), 2.64 (3 H, d, J
4.8, NCHs), 2.21 (3 H, s, ArCCHs). 3C NMR (101 MHz, CDCls) § 170.7 (CO), 144.9 (Cquat), 141.2 (Cquat),
140.9 (Cquat), 137.5 (Cquat), 137.3 (Cquat), 134.5 (ArCCl), 130.8 (ArCH), 130.1 (ArCH), 129.8 (ArCH), 129.8
(ArCH), 129.7 (ArCH), 129.1 (ArCH), 128.2 (ArCH), 127.3 (ArCH), 126.9 (ArCH), 126.8 (ArCH), 126.8
(ArCH), 126.0 (ArCH), 49.2 (CH), 26.5 (NCHs), 19.9 (ArCCHs). HRMS (ESI*) m/z calcd for C2;H20CINONa*
[M+Na]*372.1126; found 372.1127.
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2-((3-Chlorophenyl)(naphthalen-1-yl)methyl)-N-methylbenzamide (6f)

Me
“NH

LA
0

By following GP2, using N-(3-chlorophenyl)-N-methyl-2-(naphthalen-1-ylmethyl)benzamide (5f) (77
mg, 0.2 mmol) as the aryl amide, performing the reaction at 20 °C for 2 hours, and purifying by flash
chromatography (SiO,, 12-100% diethyl ether in 40-60 petroleum ether), afforded the title compound
(66 mg, 86%) as a yellow solid.

M.p. 196-198 °C (CH,Cl,). IR (film, CDCls, cm™) vimay = 3300, 3061, 2935, 1634, 1594, 1571, 1532, 1474,
907, 790, 778, 730, 696. 'H NMR (400 MHz, CDCls) § 8.13-8.07 (1 H, m, ArCH), 7.87-7.82 (1 H, m, ArCH),
7.77 (1 H, d, J 8.2, ArCH), 7.48-7.41 (2 H, m, ArCH + ArCH), 7.41-7.33 (2 H, m, ArCH + ArCH), 7.29-7.22
(2 H, m, ArCH + ArCH), 7.22-7.17 (2 H, m, ArCH + ArCH), 7.12-7.09 (1 H, m, ArCH), 7.02 (1 H, td, J 4.6,
1.7, ArCH), 6.95 (1 H, dt, J 7.2, 1.0, ArCH), 6.93-6.89 (1 H, m, ArCH), 6.88 (1 H, s, CH), 5.24 (1 H, br. q, J
4.9, NH), 2.56 (3 H, d, J 4.9, NCHs). 3C NMR (101 MHz, CDCls) & 170.7 (CO), 145.5 (Cquat), 140.9 (Cquat),
139.0 (Cquat), 137.2 (Cquat), 134.5 (ArCCl), 134.1 (Cquat), 131.9 (Cquat), 130.2 (ArCH), 129.9 (ArCH + ArCH),
129.8 (ArCH), 128.6 (ArCH), 128.3 (ArCH), 127.9 (ArCH), 127.4 (ArCH), 127.4 (ArCH), 126.9 (ArCH),
126.9 (ArCH), 126.8 (ArCH), 126.0 (ArCH), 125.1 (ArCH), 124.6 (ArCH), 48.7 (CH), 26.5 (NCHs). HRMS
(ESI*) m/z calcd for CasH,21CINO* [M+H]* 386.1306; found 386.1308.
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2-((3-Chlorophenyl)(3,4-dimethylphenyl)methyl)-N-methylbenzamide (6g)

M
®SNH

ULQ
<

Me

Me

By following GP2, using N-(3-chlorophenyl)-2-(3,4-dimethylbenzyl)-N-methylbenzamide (5g) (73 mg,
0.2 mmol) as the aryl amide, performing the reaction at 20 °C for 2 hours, and purifying by flash
chromatography (SiO, 12-100% diethyl ether in 40-60 petroleum ether), afforded the title compound
(55 mg, 75%) as an off-white solid.

M.p. 57-58 °C (CHCl,). IR (film, CDCls, cm™) vmax = 3294, 2923, 2855, 1635, 1594, 1569, 1532, 1473,
908, 731, 687. *H NMR (400 MHz, CDCls) § 7.30-7.21 (2 H, m, ArCH + ArCH), 7.20-7.14 (1 H, m, ArCH),
7.13-7.08 (2 H, m, ArCH + ArCH), 7.04-6.91 (4 H, m, 4 x ArCH), 6.82 (1 H, s, ArCH), 6.72 (1 H, dd, J 7.7,
2.0, ArCH), 5.93 (1 H, s, CH), 5.25 (1 H, br. q, /4.9, NH), 2.65 (3 H, d, J 4.9, NCHs), 2.16 (3 H, s, ArCCHs),
2.13 (3 H, s, ArCCHs). 3C NMR (101 MHz, CDCl3) § 170.8 (CO), 146.0 (Cquat), 141.2 (Cquat), 140.0 (Cquat),
137.4 (Cquat), 136.8 (Cquat), 135.0 (Cquat), 134.3 (ArCCl), 130.8 (ArCH), 130.3 (ArCH), 129.8 (ArCH), 129.8
(ArCH), 129.6 (ArCH + ArCH), 128.0 (ArCH), 127.2 (ArCH), 126.9 (ArCH), 126.7 (ArCH), 126.6 (ArCH),
51.9(CH), 26.5 (NCHs), 19.9 (ArCCHs), 19.4 (ArCCHs). HRMS (ESI*) m/z calcd for Cy3H,>CINONa* [M+Na]*
386.1282; found 286.1301.
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2-((3-Chlorophenyl)(3-fluoro-4-methylphenyl)methyl)-N-methylbenzamide (6h)

Me
“NH

UJA
SN

Me
By following GP2, using N-(3-chlorophenyl)-2-(3-fluoro-4-methylbenzyl)-N-methylbenzamide (5h) (74
mg, 0.2 mmol) as the aryl amide, performing the reaction at 20 °C for 1 hour, and purifying by flash
chromatography (SiO3, 12-100% diethyl ether in 40-60 petroleum ether), afforded the title compound
(50 mg, 68%) as a yellow solid.

M.p. 103-105 °C (CH,Cl,). IR (film, CH2Cl2, cm™) Vimay = 3293, 2960, 2929, 1634, 1594, 1532, 1499, 1473,
1120, 908, 729, 686. 'H NMR (400 MHz, CDCls) & 7.36-7.29 (2 H, m, ArCH + ArCH), 7.27-7.16 (3 H, m,
ArCH + ArCH + ArCH), 7.07-7.04 (1 H, m, ArCH), 7.01-6.95 (2 H, m, ArCH + ArCH), 6.95-6.91 (1 H, m,
ArCH), 6.89 (1 H, d, 9.1, ArCH), 6.83 (1 H, ddd, J 8.1, 5.0, 2.4, ArCH), 6.08 (1 H, s, CH), 5.39 (1 H, br. s,
NH), 2.73 (3 H, d, J 4.8, NCHs), 2.20 (3 H, d, J 2.1, ArCCHs). 3C NMR (101 MHz, CDCls) 6 170.7 (CO),
160.2 (d, Jer 244.3, ArCF), 145.6 (Cquat), 141.2 (Cquat), 138.1 (d, Jcr 3.7, Cquat), 137.3 (Cquat), 134.4 (ArCCl),
132.6 (d, Jcr 5.2, ArCH), 130.2 (ArCH), 129.9 (ArCH), 129.7 (ArCH), 129.5 (ArCH), 128.3 (d, Jcr 7.9, ArCH),
127.9 (ArCH), 127.2 (ArCH), 126.8 (ArCH), 126.8 (ArCH), 124.9 (d, Jer 17.4, Cquat), 115.0 (d, Jer 22.2,
ArCH), 51.3 (CH), 26.6 (NCHs), 14.7 (d, Jr 3.4, ArCCHs). °F NMR (377 MHz, CDCls) 6 ~120.5 (ArCF, dddt,
J9.3,7.1,4.8.2.1). HRMS (ESI*) m/z calcd for Cy,H19CIFNONa* [M+Na]* 390.1031; found 390.1039.
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2-((3-Chlorophenyl)(dibenzo[b,d]thiophen-2-yl)methyl)-N-methylbenzamide (6i)

MeJ
®~NH

CUR

J
=0

By following GP2, using N-(3-chlorophenyl)-2-(dibenzo[b,d]thiophen-2-ylmethyl)-N-methylbenzamide
(5i) (88 mg, 0.2 mmol) as the aryl amide, heating the reaction mixture at 30 °C for 2.5 hours, and
purifying by flash chromatography (SiO,, 0-100% diethyl ether in n-pentane), afforded the title

compound (73 mg, 83%) as a white solid.

M.p. 98-101 °C (CDCl3). IR (film, CH,Cly, cm™) vinax = 3298, 3059, 1640, 1535, 764. 'H NMR (400 MHz,
CDCls) & 8.03-8.00 (1 H, m, ArCH), 7.87 (1 H, br. d, J 1.8, ArCH), 7.85-7.82 (1 H, m, ArCH), 7.77 (1 H, d,
J8.3, ArCH), 7.45-7.40 (2 H, m, ArCH + ArCH), 7.38-7.32 (2 H, m, ArCH + ArCH), 7.28 (1 H, dd, J 7.4, 1.4,
ArCH), 7.24-7.20 (3 H, m, ArCH + ArCH + ArCH), 7.14-7.12 (1 H, m, ArCH), 7.08-7.04 (2 H, m, ArCH +
ArCH), 6.35 (1 H, s, CH), 5.32 (1 H, br. g, J 4.9, NH), 2.96 (3 H, d, J 4.9, CHs). *C NMR (101 MHz, CDCl;)
8 170.8 (CO), 145.6 (Cquat), 141.3 (Cquat), 139.9 (Cquat), 139.2 (Cquat), 137.9 (Cquat), 137.5 (Cquat), 135.9
(Cquat), 135.4 (Cquat), 134.5 (ArCCl), 130.3 (ArCH), 130.0 (ArCH), 129.8 (ArCH), 129.7 (ArCH), 128.5
(ArCH), 128.1 (ArCH), 127.2 (ArCH), 127.0 (ArCH), 126.9 (ArCH), 126.9 (ArCH), 124.5 (ArCH), 123.0
(ArCH), 122.9 (ArCH), 122.5 (ArCH), 121.8 (ArCH), 52.0 (CH), 26.6 (CHs). HRMS (ESI*) m/z calcd for
C27H20CINOSNa* [M+H]* 464.0846; found 464.0849.
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2-Methoxy-N-methyl-6-(phenyl(quinolin-8-yl)methyl)benzamide (6j)

Me M
~o HN"¢

0
A%

By following GP2, using 2-benzyl-6-methoxy-N-methyl-N-(quinolin-8-yl)benzamide (5j) (76 mg, 0.2

mmol) as the aryl amide, heating the reaction mixture at 100 °C (uwave) for 1 hour, and purifying by
flash chromatography (SiO,;, 12-100% ethyl acetate in 40-60 petroleum ether), afforded the title

compound (63 mg, 83%) as a yellow solid.

M.p. 203-205 °C (CH,Cl,). IR (film, CH2Cl2, cm™) Vimay = 3259, 3061, 2934, 1659, 1597, 1580, 1495, 1467,
1262, 1066, 909, 726, 699. 'H NMR (400 MHz, CDCls) 6 8.81 (1 H, dd, J 4.2, 1.8, ArCH), 8.16 (1 H, dd, J
8.2, 1.8, ArCH), 8.02 (1 H, br. g, J 4.9, NH), 7.72 (1 H, dd, J 8.1, 1.2, ArCH), 7.47 (1 H, dd, J 8.1, 7.0,
ArCH), 7.38 (1 H, dd, J 8.2, 4.2, ArCH), 7.34 (1 H, d, J 7.0, ArCH), 7.29-7.09 (6 H, m, 2 x ArCH + 2 x ArCH
+ ArCH + ArCH), 6.92 (1 H, s, CH), 6.75 (1 H, dd, J 8.4, 0.9, ArCH), 6.60 (1 H, dd, J 8.0, 0.9, ArCH), 3.83
(3 H, s, OCHs), 2.93 (3 H, d, J 4.9, NCH;). 3C NMR (101 MHz, CDCl3) & 168.6 (CO), 156.9 (Cquat), 149.3
(ArCH), 146.2 (Cquat), 143.0 (Cquat), 142.4 (Cquat), 141.1 (Cquat), 137.6 (ArCH), 130.5 (ArCH), 129.8 (2 x
ArCH), 129.2 (ArCH), 128.7 (Cquat), 128.4 (2 X ArCH), 127.6 (Cquat), 127.0 (ArCH), 126.5 (ArCH), 126.4
(ArCH), 121.9 (ArCH), 121.1 (ArCH), 109.1 (ArCH), 55.9 (OCHs), 48.1 (CH), 26.5 (NCHs). HRMS (ESI*) m/z
calcd for CasHa3N,0,* [M+H]* 383.1754; found 383.1752.
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14-Phenyl-7,8,9,14-tetrahydrodibenzo|c,flazecin-5(6H)-one (8a)

By following GP2, using (2-benzylphenyl)(3,4-dihydroquinolin-1(2H)-yl)methanone (7a) (262 mg, 0.8
mmol) as the aryl amide, heating the reaction mixture at 100 °C (uwave) for 2 hours, and purifying by
flash chromatography (SiO,, 7-60% ethyl acetate in 40-60 petroleum ether), afforded the title

compound (160 mg, 61%) as an off-white solid.

M.p. 245-247 °C (CH,Cl,). IR (film, CDCls, cm™) vinax = 3193, 3064, 2934, 1647, 724. *'H NMR (400 MHz,
CDCl3, mixture of rotamers A:Bin a 0.6:0.4) 6 7.70 (0.4 H, br. d, J 7.9, ArCH rot. B), 7.60 (0.4 H, br. d,
J7.3,ArCH rot. B), 7.51-7.11 (10.2 H, m, 11 x ArCH rot. A+ 9 x ArCH rot. B), 7.11-6.94 (2 H, m, 2 x ArCH
rot. A+ 2 x ArCH rot. B), 6.89 (0.4 H, br. d, J 11.7, NH rot. B), 6.11 (0.6 H, br. s, C1H rot. A), 5.88 (0.4 H,
br.'s, C1H rot. B), 5.38 (0.6 H, br. d, J 9.3, NH rot. A), 4.41-4.21 (0.6 H, m, NC2H.Hs rot. A), 3.37-3.16 (1
H, m, NC2H.H, rot. A + C4H.Hy, rot. B), 3.09 (0.4 H, br. d, J 13.6, NC4H.H, rot. B), 3.01-2.75 (1.6 H, m,
NC2H.H, rot. B + C4HgHy, rot. A + NC2H.H, rot. A), 2.55 (0.4 H, br. d, J 14.1, C4H,H, rot. B), 2.47-2.26
(0.6 H, m, C3H,Hs rot. A), 2.14-1.86 (1 H, m, C3H,H, rot. B + C3H.H, rot. A), 1.63 (0.4 H, br. t, J 14.0,
C3H.H, rot. B). 3C NMR (101 MHz, CDCls, mixture of rotamers A:B in a 0.6:0.4) 5 174.3 (CO rot. B),
170.8 (CO rot. A), 145.0 (Cquat rot. B), 143.0 (Cquat rot. A), 142.8 (Cquat rot. A), 142.3 (Cquat rot. B), 142.1
(Cquat rot. A), 140.2 (Cquat rot. B), 139.7 (Cquat rot. B), 139.4 (Cquat rot. A), 138.4 (Cquat rot. A), 136.9 (Cquat
rot. B), 131.3 (2 x ArCH rot. B), 130.6 (ArCH rot. B), 130.6 (ArCH rot. A), 129.9 (ArCH rot. A + ArCH rot.
B), 129.7 (ArCH rot. A), 129.7 (ArCH rot. A), 129.3 (2 x ArCH rot. A), 129.0 (2 x ArCH rot. B), 128.1 (2 x
ArCHrot. A), 128.0 (2 x ArCH rot. B), 127.3 (ArCH rot. A + ArCH rot. B), 127.1 (ArCH rot. B), 126.8 (ArCH
rot. B), 126.8 (ArCH rot. A), 126.6 (ArCH rot. A), 126.5 (ArCH rot. B), 126.4 (ArCH rot. A), 126.2 (ArCH
rot. A), 126.0 (ArCH rot. B), 48.2 (C1H rot. A), 47.3 (C1H rot. B), 41.2 (NC2H; rot. A), 40.9 (NC2H; rot.
B), 32.4 (C3H, rot. B), 30.0 (C3H, rot. A), 29.0 (C4H, rot. A), 27.6 (C4H, conf. B). HRMS (ESI*) m/z calcd
for C;3H2,NO* [M+H]* 328.1696; found 328.1699.
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15-Phenyl-6,7,8,9,10,15-hexahydro-5H-dibenzo]c,fl[1]azacycloundecin-5-one (8b)

By following GP2, using (2-benzylphenyl)(3,4-dihydro-1,5-naphthyridin-1(2H)-yl)methanone (7b) (263
mg, 0.8 mmol) as the aryl amide, heating the reaction mixture at 100 °C (uwave) for 2 hours, and
purifying by flash chromatography (SiO;, 0-10% methanol in ethyl acetate) afforded the title

compound (185 mg, 70%) as a pale orange solid.

M.p. 222-224 °C (CH,Cl,). IR (film, CDCls, cm™) viax = 3264, 3061, 2934, 1646, 1601, 1538, 1444, 1432,
727, 699. *H NMR (400 MHz, CDCls, mixture of rotamers A:B in a 0.65:0.35) § 8.50 (0.65 H, dd, J 4.6,
1.7, ArCH rot. A), 8.48 (0.35 H, dd, J 4.6, 1.7, ArCH rot. B), 7.88 (0.35 H, dd, J 8.0, 1.7, ArCH rot. B), 7.71
(0.65 H, dd, J 8.0, 1.7, ArCH rot. A), 7.54-7.49 (0.35 H, m, ArCH rot. B), 7.41-7.18 (6.65 H, m, 7 x ArCH
rot. A + 6 x ArCH rot. B), 7.18-7.14 (0.35 H, m, ArCH rot. B), 7.11 (0.65 H, dd, J 8.0, 4.6, ArCH rot. A),
7.04-6.99 (1.3 H, m, 2 x ArCH rot. A), 6.99-6.94 (0.7 H, m, 2 x ArCH rot. B), 6.51 (0.35 H, d, J 11.7, NH
rot. B), 6.08 (0.65 H, s, C1H rot. A), 5.86 (0.35 H, s, C1H rot. B), 5.19 (0.65 H, d, J 10.0 NH rot. A), 4.41-
4.28 (0.65 H, m, C2H,Hy, rot. A), 3.47 (0.35 H, td, J 13.0, 3.1, C4H,Hs, rot. B), 3.20 (0.65 H, ddt, J 13.7,
5.7,1.7, C2H,Hp rot. A), 3.16-3.08 (1 H, m, C4H.H,, rot. A + C2H,H, rot. B), 2.95 (0.65 H, ddd, J 14.1, 7.9,
1.9, C4H.H, rot. A), 2.88-2.73 (0.7 H, m, C2H,Hp rot. B + C4H,Hp rot. B), 2.36-2.17 (1.3 H, m, C3H, rot.
A),2.12-1.93 (0.7 H, m, C3H, rot. B). 3C NMR (101 MHz, CDCls, mixture of rotamers A:Bin a 0.65:0.35)
6173.9 (CO rot. B), 170.5 (CO rot. A), 161.6 (Cquat rot. A), 159.1 (Cquat rot. B), 148.5 (ArCH rot. B), 148.3
(ArCH rot. A), 143.8 (Cquat rot. B), 142.0 (Cquat rot. A), 141.4 (Cquat rot. A), 139.1 (Cquat rot. B), 138.9 (Cquat
rot. A), 138.5 (ArCH rot. A), 138.2 (Cquat rot. B), 137.8 (ArCH rot. B), 136.9 (Cquat rot. B), 135.5 (Cquat rot.
A), 129.9 (ArCH rot. B), 129.8 (ArCH rot. A), 129.3 (2 x ArCH rot. B), 129.2 (2 x ArCH rot. A + ArCH rot.
B), 129.0 (ArCH rot. A), 128.4 (2 x ArCH rot. A), 128.3 (2 x ArCH rot. B), 127.7 (ArCH rot. B), 127.2 (ArCH
rot. A), 126.9 (ArCH rot. B), 126.8 (ArCH rot. A), 126.5 (ArCH rot. B), 126.2 (ArCH rot. A), 122.0 (ArCH
rot. B), 121.3 (ArCH rot. A), 48.0 (C1H rot. A), 47.4 (C1H rot. B), 41.5 (C2H, rot. B), 40.6 (C2H, rot. A),
31.3 (C4H; rot. A), 30.7 (C3H; rot. B), 30.2 (C4H, rot. B), 28.4 (C3H, rot. A). HRMS (ESI*) m/z calcd for
C22H20N20ONa* [M+Na]* 351.1468; found 351.1476.
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15-Phenyl-6,7,8,9,10,15-hexahydro-5H-dibenzo|c,f][1]azacycloundecin-5-one (8c)

By following GP2, using (2-benzylphenyl)(2,3,4,5-tetrahydro-1H-benzo[b]azepin-1-yl)methanone (7c)
(273 mg, 0.8 mmol) as the aryl amide, heating the reaction mixture at 100 °C (uwave) for 2 hours, and
purifying by flash chromatography (SiO,, 7-60% ethyl acetate in 40-60 petroleum ether), afforded the

title compound (165 mg, 60%) as an off-white solid.

M.p. 222-224 °C (CH,Cl,). IR (film, CDCls, em™) vmax = 3284, 2923, 2855, 1633, 1599, 1524, 1446, 908,
757, 728, 699, 612. 'H NMR (400 MHz, CDCl3) 6 7.46 (1 H, d, J 7.6, ArCH), 7.36-7.16 (9 H, m, 2 x ArCH
+7 x ArCH), 7.05 (1 H, dd, J 7.7, 1.4, ArCH), 7.01-6.96 (2 H, m, 2 x ArCH), 6.10 (1 H, s, C1H), 5.16 (1 H,
d, J 8.8, NH), 3.91 (1 H, dddd, J 13.5, 10.9, 8.8, 2.4 C2H,Hs), 3.02 (1 H, ddd, J 15.0, 9.1, 5.0, C5HaHs),
2.79 (1 H, ddt, J 13.5, 6.4, 2.4, C2H.Hs), 2.61 (1 H, dt, J 15.0, 6.0, C5H.Hy), 2.18-1.99 (2 H, m, C4H.), 1.82
(1H, ddt,J17.9, 10.1, 3.7, 2.4, C3HaHy), 1.49 (1 H, dddd, J 17.9, 10.9, 6.4, 3.1, C3H,H,). *C NMR (101
MHz, CDCls) & 170.0 (CO), 142.5 (Cquat), 141.5 (Cquat), 140.8 (Cquat), 139.5 (Cquat), 137.9 (Cquat), 130.7
(ArCH), 130.6 (ArCH), 130.2 (ArCH), 129.7 (ArCH), 129.5 (2 x ArCH), 128.3 (2 x ArCH), 128.2 (ArCH),
127.1 (ArCH), 126.9 (ArCH), 126.6 (ArCH), 126.5 (ArCH), 48.9 (C1H), 40.2 (C2H,), 29.1 (C5H,), 27.5
(C4H,), 25.6 (C3H,). HRMS (ESI*) m/z calcd for CoaH,sNONa* [M+Na]* 364.1672; found 364.1660.
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11-Phenyl-5,11,16,17-tetrahydro-6H-tribenzo[b,f,i][1]azacycloundecin-6-one (8d)

By following GP2, using (2-benzylphenyl)(10,11-dihydro-5H-dibenzo[b,flazepin-5-yl)methanone (7d)
(312 mg, 0.8 mmol) as the aryl amide, heating the reaction mixture at 100 °C (uwave) for 2 hours, and
purifying by flash chromatography (SiO,, 7-60% ethyl acetate in 40-60 petroleum ether), afforded the

title compound (157 mg, 50%) as a yellow solid.

M.p. decomposed at 102 °C (CH,Cly). IR (film, CDCls, cm™) vimax = 3289, 2859, 1649, 1600, 1520, 1494,
1450, 909, 753, 731, 700. *H NMR (400 MHz, CDCl3) § 7.53 (1 H, d, J 7.0, ArCH), 7.39-7.00 (13 H, m, 13
x ArCH), 6.94 (1 H, d, J 7.7, ArCH), 6.89 (1 H, t, J 7.7, ArCH), 6.62 (1 H, d, J 7.7, ArCH), 6.31 (1 H, s, C1H),
5.99 (1 H, br.s, NH), 3.89 (1 H, td, J 13.8, 6.5, C2H,Hs), 3.22 (1 H, dd, J 13.8, 6.5, C3H,Hy), 2.91 (1 H, dd,
J13.8, 6.5, C2H,H), 2.71 (1 H, td, J 13.8 6.5, C3H,H,). 13C NMR (101 MHz, CDCls) § 168.7 (CO), 143.5
(Cquat), 141.7 (Cquat), 141.1 (Cauat), 138.1 (Cquat), 137.9 (Cquat), 137.3 (Cquat), 135.5 (Cquat), 132.7 (ArCH),
131.1 (ArCH), 130.2 (ArCH), 129.9 (2 x ArCH), 129.8 (ArCH), 128.9 (ArCH), 128.6 (2 x ArCH), 128.2
(ArCH), 127.9 (ArCH), 127.5 (ArCH), 127.1 (ArCH + ArCH), 127.0 (ArCH), 126.9 (ArCH), 126.3 (ArCH),
49.6 (C1H), 35.6 (C3H,), 32.1 (C2H,). HRMS (ESI*) m/z calcd for CasH2sNONa* [M+Na]* 412.1672; found
412.1666.
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2-((3-Chlorophenyl)(4-methoxyphenyl)methyl)-N-methyl-N-nitrosobenzamide (9)

9
Me\N,N

LA
<

OMe
A flame-dried 2 mL microwave vial was charged with 2-((3-chlorophenyl)(4-methoxyphenyl)methyl)-
N-methylbenzamide (6a) (37 mg, 0.1 mmol), nitrogen and DCE (0.5 mL). The amide solution was
sparged with nitrogen for 10 minutes, then tert-butyl nitrite was added (36 uL, 31 mg, 0.3 mmol) was
added. The reaction mixture was heated to 50 °C and stirred for 3.5 hours, then the reaction mixture
was concentrated under reduced pressure giving crude material, which was purified by flash
chromatography (SiO,, 0-25% diethyl ether in 40-60 petroleum ether), affording the title compound

(30 mg, 76%) as a colourless film.

IR (film, CH2Clz, €m™) Vinay = 2955, 1709, 1509, 1251, 964. *H NMR (400 MHz, CDCls) 6 7.39 (1 H, ddd,
17.9,6.8,2.2, ArCH), 7.34-7.28 (2 H, m, 2 x ArCH), 7.18-7.14 (2 H, m, 2 x ArCH), 7.04 (1 H, br. s, ArCH),
6.99 (1 H, d, J 7.9, ArCH), 6.96 (3 H, m, 2 x ArCH + ArCH), 6.77 (2 H, d, J 8.8, 2 x ArCH), 5.79 (1 H, s, CH),
3.77 (3 H, s, OCHs), 2.95 (3 H, s, NCHs). *C NMR (101 MHz, CDCls) & 175.5 (CO), 158.5 (ArCO), 144.7
(Cquat), 142.0 (Cquat), 134.6 (Cquat), 134.4 (ArCCl), 133.6 (Cquar), 130.8 (2 x ArCH), 130.5 (ArCH), 129.9
(ArCH), 129.8 (ArCH), 129.7 (ArCH), 128.9 (ArCH), 128.1 (ArCH), 127.0 (ArCH), 126.2 (ArCH), 114.0 (2 x
ArCH), 55.4 (OCHs), 52.3 (CH), 25.6 (NCHs). HRMS (ESI*) m/z calcd for CyHisCIN,OsNa* [M+Na]*
417.0976; found 417.0965.
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2-((3-Chlorophenyl)(4-methoxyphenyl)methyl)benzoic acid (10)
OH

SNy
<

OMe
A flame-dried 5 mL microwave vial was charged with 2-((3-chlorophenyl)(4-methoxyphenyl)methyl)-
N-methylbenzamide (6a) (73 mg, 0.2 mmol), nitrogen and DCE (1.0 mL). The amide solution was
sparged with nitrogen for 10 minutes, then tert-butyl nitrite (71 pL, 62 mg, 0.6 mmol) was added. The
reaction mixture was heated to 50 °C and stirred for 14 hours, contents of the reaction vessel was
concentrated under reduced, flushed with nitrogen and charged with DMF (1.0 mL). The solution of
crude material was cooled to 0 °C and a solution of sodium hydroxide (32 mg, 0.4 mmol) in water (0.5
mL) was added. The reaction mixture was stirred at 0 °C for 1 hour, then quenched with 1 M HCl,q) (3
mL) and extracted with ethyl acetate (4 x 2 mL). The combined organic extract were concentrated
under reduced pressure giving crude material, which was purified by flash chromatography (SiO,, 0-
40% ethyl acetate in 40-60 petroleum ether) yielding the title compound (57 mg, 81%) as a colourless

oil.

IR (film, CDCl3, cm™) vmax = 2959, 1689, 1509, 1247, 731. 'H NMR (400 MHz, CDCl;) & 8.06 (1 H, dd, J
7.9,1.4, ArCH), 7.47 (1 H, td, J 7.6, 1.6, ArCH), 7.33 (1 H, td, J 7.6, 1.4, ArCH), 7.22-7.15 (2 H, m, ArCH
+ ArCH), 7.08-7.03 (2 H, m, ArCH + ArCH), 6.97 (2 H, d, J 8.8, 2 x ArCH), 6.96-6.93 (1 H, m, ArCH), 6.82
(2 H, d, J8.8,2xArCH), 6.65 (1 H, s, CH), 3.78 (3 H, s, OCHs). OH not observed. 3C NMR (101 MHz,
CDCl3) 6 172.3 (CO), 158.3 (ArCO), 146.4 (Cquat), 145.8 (Cquat), 135.1 (Cquat), 134.3 (ArCCl), 132.9 (ArCH),
131.9 (ArCH), 131.3 (ArCH), 130.7 (2 x ArCH), 129.7 (ArCH), 129.6 (ArCH), 128.7 (Cquat), 128.0 (ArCH),
126.7 (ArCH), 126.6 (ArCH), 113.9 (2 x ArCH), 55.4 (OCHs), 51.2 (CH). HRMS (ESI*) m/z calcd for
C2:H17ClI0sNa* [M+Na]* 375.0758; found 375.0771.
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1-Chloro-3-((4-methoxyphenyl)(phenyl)methyl)benzene (11)

G AL
J

OMe
A 2 mL microwave vial was sequentially charged with 2-((3-chlorophenyl)(4-
methoxyphenyl)methyl)benzoic acid (10) (57 mg, 0.16 mmol), N-methyl-2-pyrrolidone (0.5 mL),
quinoline (0.2 mL), 1,10-phenanthroline monohydrate (32 mg, 0.16 mmol) and copper(ll) acetate (12
mg, 0.06 mmol). The reaction mixture was sealed and stirred at 160 °C (uwave) for 1 hour. The
reaction mixture was quenched with 1 M HCI (15 mL) and extracted with ethyl acetate (3 x 8 mL). The
combined organic extracts were dried (MgS0,) and concentrated under reduced pressure giving crude
material, which was purified by flash chromatography (SiO,, 0-20% diethyl ether in 40-60 petroleum

ether), affording the title compound (25 mg, 51%) as a pale-white oil.

IR (film, CH,Cl,, cm™) viay = 2927, 1509, 1240, 749. *H NMR (400 MHz, CDCl3) 6 7.33-7.28 (2 H, m, 2 x
ArCH), 7.25-7.22 (1 H, m, ArCH), 7.22-7.19 (2 H, m, ArCH + ArCH), 7.10 (3 H, d, J 6.9, 2 x ArCH + ArCH),
7.02 (2 H, d, J 8.9, 2 x ArCH), 7.01-6.98 (1 H, m, ArCH), 6.84 (2 H, d, J 8.9, 2 x ArCH), 5.47 (1 H, s, CH),
3.80 (3 H, s, OCHs). 3C NMR (101 MHz, CDCls) § 158.3 (ArCO), 146.5 (Cquat), 143.6 (Cquat), 135.4 (Cquat),
134.4 (ArCCl), 130.4 (2 x ArCH), 129.6 (ArCH), 129.6 (ArCH), 129.4 (2 x ArCH), 128.6 (2 x ArCH), 127.7
(ArCH), 126.6 (ArCH), 126.6 (ArCH), 114.0 (2 x ArCH), 55.8 (CH), 55.4 (OCHs). HRMS (EI*) m/z calcd for
Ca0H17CIO* [M]* 308.0962; found 308.0960.
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8-((3-Chlorophenyl)(4-methoxyphenyl)methyl)-2-methyl-3,4-diphenylisoquinolin-1(2H)-one (12)

OMe

A 2 mL microwave vial was sequentially charged with 2-((3-chlorophenyl)(4-methoxyphenyl)methyl)-
N-methylbenzamide (6a) (37 mg, 0.1 mmol), palladium(ll) acetate (2 mg, 0.01 mmol), copper(ll)
acetate (7 mg, 0.04 mmol), 1,2-diphenylethyne (54 mg, 0.3 mmol), potassium carbonate (14 mg, 0.1
mmol), sodium iodide (30 mg, 0.2 mmol) and DMF (0.5 mL). While open to air the reaction mixture
was heated to 120 °C and stirred for 22 hours. The reaction mixture was cooled to room temperature,
guenched with water (5 mL) and extracted with ethyl acetate (3 x 5 mL). The combined organic
extracts were concentrated under reduced pressure to give crude material, which was purified by flash
chromatography (SiO, 0-50% diethyl ether in 40-60 petroleum ether), affording the title compound

(19 mg, 35%) as a colourless film.

IR (film, CDCls, cm™) Vmax = 2957, 1643, 1592, 1509, 1248, 700. *H NMR (400 MHz, CDCl3) 6 7.79 (1 H,
s, CH), 7.37 (1 H, t,J 7.9, ArCH), 7.24-7.14 (8 H, m, 8 x ArCH), 7.12-7.02 (10 H, m, 10 x ArCH), 6.85 (2 H,
d, J 8.8, 2 x ArCH), 3.80 (3 H, s, OCHs), 3.24 (3 H, s, NCHs). 3C NMR (126 MHz, CDCls) § 162.8 (CO),
158.0 (ArCO), 147.9 (Cquat), 146.3 (Cquat), 141.6 (Cquat), 139.5 (Cquat), 137.3 (Cquat), 136.6 (Cquat), 135.4
(Cquat), 134.1 (ArCCl), 131.8 (2 x ArCH), 131.1 (2 x ArCH), 131.0 (ArCH), 130.2 (ArCH), 129.9 (2 x ArCH),
129.9 (ArCH), 129.4 (ArCH), 128.5 (ArCH), 128.3 (2 x ArCH), 128.2 (ArCH), 128.1 (2 x ArCH), 126.9
(ArCH), 126.1 (ArCH), 124.8 (ArCH), 122.7 (Cquat), 118.8 (Cquat), 113.8 (2 x ArCH), 55.3 (OCHs), 51.5 (CH),
35.0 (NCHs). HRMS (ESI*) m/z calcd for CssHaoNO,CI* [M+H]* 542.1881; found 542.1894.
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6. Mechanistic Studies

6.1 Deuterium Labelling Studies

Cl M
Cl eq
o Me\ /©/ NH
2 eq. KN(TMS), N
N

o Cl
O \ 2 eq. DN(TMS), o 0
Me > O H/D +

THF, 22 °C, 50 min. H/D D/H
46% 32%
29% - D Incorp. 45% - D Incorp.

A 5 mL flame dried microwave vial was charged sequentially with 2-benzyl-N-(4-chlorophenyl)-N-
methylbenzamide (3h) (34 mg, 0.1 mmol), nitrogen and anhydrous THF (1.1 mL). Under an inert
atmosphere, a solution of KHMDS (0.5 M) and DN(TMS); (0.5 M) in THF (1.0 mL) was prepared by
adding deterium oxide (9 uL, 0.5 mmmol) to a 1 M solution of KHMDS in THF (1.0 mL). 0.4 mL of the
KHMDS/DN(TMS);, solution was added to the 2-benzyl-N-(4-chlorophenyl)-N-methylbenzamide (3h)
solution through a 0.45 pum nylon syringe filter pre-wetted with anhydrous THF. The reaction mixture
was stirred for 50 minutes at 22 °C. The reaction was quenched with water (2 mL) and extracted with
ethyl acetate (3 x 2 mL). The combined organics were concentrated under reduced pressure and
purified by flash column chromatography (SiO2, 0-100% diethyl ether in n-pentane) returning 2-benzyl-
N-(4-chlorophenyl)-N-methylbenzamide (3h) (16 mg, 47%, 29% deterium incorperation) as a
colourless film, and yielding 2-((4-chlorophenyl)(phenyl)methyl)-N-methylbenzamide (4h) (11 mg,

32%, 45% deuterium incorporation) as a colourless film.

7.4 7.2 7.0 6.8 6.6 6.4 6.2 6.0 5.8 5.6 5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4
1 (ppm)

Figure S1. 'H NMR spectra of 2-benzyl-N-(4-chlorophenyl)-N-methylbenzamide (3h) obtained from

deuterium labelling studies.
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Figure S2. 'H NMR spectra of 2-((4-chlorophenyl)(phenyl)methyl)-N-methylbenzamide (4h) obtained

from deuterium labelling studies.

67



6.2 Hammett Plot

In situ IR spectroscopy (ReactIR)

i @7 Me\NH
R
N o
e 2eq. KHMDS G R

THF, 22 °C, Time

A background spectrum was obtained in anhydrous THF at 22 °C prior to each in situ IR analysis run.

Under an inert atmsophere, a solution of N-arylbenzamide derivative (0.25 mmol, 1.0 eq.) in
anhydrous THF (1 mL, 0.25 M) was added to a three-neck RBF equipped with a stirrer bar, ReactIR
probe and nitrogen inlet; the remaining neck was used for the addition of reagents. /n situ IR analysis
was intitated and the spectra of a N-arylbenzamide solution was allowed to stabilise for at least 20
minutes prior to addition of 1 M KHMDS in THF (0.5 mmol , 0.5 mL). The reaction mixture was stirred
at 22 °C until where possible product anion formation peaks reached a plateau. The reaction mixture

was then syringed out of the three-neck RBF and quenched in water (5 mL).

In situ IR Spectra

TMS\N,TMS
K

Reaction Spectra [4.U.]

1900 1850 1800 1750 1700 1650 1600 1550 1500 1450 1400 1350 1300 1250 1200 1150 1100 1050 1000 950 %00 850 8OO VS0 700 650
‘Wavenumber (em-1)

Figure S3. ReactIR spectrum of a 0.33 M solution of KHMDS in THF.
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Figure S4. ReactIR spectrum of a 0.17 M solution of 2-benzyl-N-(3-chlorophenyl)-N-methylbenzamide
(3g) in THF.
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Figure S5. ReactlR spectrum of a 0.17 M solution of 2-((3-chlorophenyl)(phenyl)methyl)-N-
methylbenzamide (4g) in THF.
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Figure S6. ReactlR spectrum of a 0.17 M solution of 2-((3-chlorophenyl)(phenyl)methyl)-N-

methylbenzamide (4g) (0.25 mmol) in THF plus 0.1 mL of 1 M KHMDS. Note — analysed solution is
colourless.
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Figure S7. ReactlR spectrum of a 0.17 M solution of 2-((3-chlorophenyl)(phenyl)methyl)-N-

methylbenzamide (4g) (0.25 mmol) in THF plus 0.2 mL of 1 M KHMDS. Note — analysed solution is
colourless.
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Figure S8. ReactlR spectrum of a 0.17 M solution of 2-((3-chlorophenyl)(phenyl)methyl)-N-
methylbenzamide (4g) (0.25 mmol) in THF plus 0.3 mL of 1 M KHMDS. Note — analysed solution is

colourless.
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Figure S9. ReactlR spectrum of a 0.17 M solution of 2-((3-chlorophenyl)(phenyl)methyl)-N-
methylbenzamide (4g) (0.25 mmol) in THF plus 0.4 mL of 1 M KHMDS. Note — analysed solution is deep

red.
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Figure S10. IR spectrum of a 0.17 M solution of 2-((3-chlorophenyl)(phenyl)methyl)-N-
methylbenzamide (4g) (0.25 mmol) in THF plus 0.5 mL of 1 M KHMDS. Note — analysed solution is deep

red.
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Figure S11. IR spectrum of a 0.17 M solution of 2-((3-chlorophenyl)(phenyl)methyl)-N-
methylbenzamide (4g) (0.25 mmol) in THF plus 0.6 mL of 1 M KHMDS. Note — analysed solution is deep

red.
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Figure S12. IR spectrum of a 0.17 M solution of 2-((3-chlorophenyl)(phenyl)methyl)-N-
methylbenzamide (4g) (0.25 mmol) in THF plus 0.7 mL of 1 M KHMDS. Note — analysed solution is deep

red.
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Figure S13. Overlayed spectra of Figure S5 (Light Brown), Figure S9 (Pink) and Figure S12 (purple).
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Figure S14. ReactIR spectrum of a complete reaction mixture prepared by exposing KHMDS to 2-

benzyl-N-(3-chlorophenyl)-N-methylbenzamide (3g) in THF.
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Figure S15. Reaction profile through monitoring the decay of signal at 1655 cm™ (green) for 2-benzyl-
N-(3-chlorophenyl)-N-methylbenzamide (3g) and formation of the signal at 1561 cm™ (red) for 2-((3-
chlorophenyl)(phenyl)methyl)-N-methylbenzamide (4g).
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Figure S16. Aerial view of the surface reaction profile for the aryl migration of 2-benzyl-N-(4-

chlorophenyl)-N-methylbenzamide (3h). Note — Direct conversion of starting material to product is

observed, with no discernable indication of generation of an intermediate.
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Figure S17. Side view of the surface reaction profile for the aryl migration of 2-benzyl-N-(4-

chlorophenyl)-N-methylbenzamide (3h). Note — Direct conversion of starting material to product is
observed, with no discernable generation of an intermediate.
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Data analysis

For each substrate (with the exception of 3b) a plot of In([P]-~—[P]:) vs. time for growth of the product
anion peak at ca. 1560 cm™ was constructed. For 3b a plot of In([S]t~[Slfinal) Vs. time for the decay of
the N-arylbenzamide signal at ca. 1660 cm™ was used, as this gave more reliable data owing to the
exceptionally slow nature of the reaction. The straight-line section of these curves indicated a period
of first-order reactivity with the gradient of the line of best fit providing the rate constant kops. Straight-
line plots were also attempted from the intergrated 2nd order rate equation by plotting 1/([P]~-[P]:)
vs. time, but this gave poor agreement with the fitted regression line. A Hammett plot of log(kr/kn) vs.
o~ was constructed, the gradient of which (p = +4.0) is consistent with charge build up on the aryl

substituent undergoing rearrangement.

2-Benzyl-N-methyl-N-(pyridin-3-yl)benzamide (3k) - Run 1
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Figure S18. Reaction profile for aryl migration of 2-benzyl-N-methyl-N-(pyridin-3-yl)benzamide (3k) by

monitoring formation of signal at 1561 cm™.
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Figure $19. Straight-line plot by using the integrated first order rate law when using data from Figure

S18.
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Figure S20. Attempted straight-line plot by using the integrated second order rate law when using

data from Figure S18.
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Figure S21. Reaction profile for aryl migration of 2-benzyl-N-methyl-N-(pyridin-3-yl)benzamide (3k) by

monitoring formation of signal at 1559 cm™.
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Figure S$22. Straight-line plot by using the integrated first order rate law when using data from Figure

S21.
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Figure $23. Reaction profile for aryl migration of 2-benzyl-N-methyl-N-(pyridin-3-yl)benzamide (3k) by
monitoring formation of signal at 1561 cm™.
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Figure S24. Straight-line plot by using the integrated first order rate law when using data from Figure

S23.

Average kops over three run =3.54 x 1025,
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2-Benzyl-N-methyl-N-(pyridin-2-yl)benzamide (3I) - Run 1
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Figure $25. Reaction profile for aryl migration of 2-benzyl-N-methyl-N-(pyridin-2-yl)benzamide (3I) by

monitoring formation of signal at 1571 cm™.
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Figure $26. Straight-line plot by using the integrated first order rate law when using data from Figure

S25.
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Figure S27. Attempted straight-line plot by using the integrated second order rate law when using

data from Figure S25.
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Figure $28. Reaction profile for aryl migration of 2-benzyl-N-methyl-N-(pyridin-2-yl)benzamide (3I) by

monitoring formation of signal at 1572 cm™.
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Figure $29. Straight-line plot by using the integrated first order rate law when using data from Figure

S28.
Run 3
0.16 4 M EEEENEEA
o ® 0 °©
°
o ®
5 0.12 °
©
= °
£ 0.08 -
[+ 1]
=)
£
0.04 A
°
0 & r r r r r .
0 50 100 150 200 250 300

Time/ s
Figure S30. Reaction profile for aryl migration of 2-benzyl-N-methyl-N-(pyridin-2-yl)benzamide (3I) by

monitoring formation of signal at 1572 cm™.
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Figure S31. Straight-line plot by using the integrated first order rate law when using data from Figure

S30.

Average kons over three run = 2.41 x 102s™,
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2-Benzyl-N-(3-chlorophenyl)-N-methylbenzamide (3g) - Run 1
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Figure S32. Reaction profile for aryl migration of 2-benzyl-N-(3-chlorophenyl)-N-methylbenzamide

(3g) by monitoring formation of signal at 1559 cm™.
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Figure S33. Straight-line plot by using the integrated first order rate law when using data from Figure

S32.
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Figure S34. Attempted straight-line plot by using the integrated second order rate law when using

data from Figure S32.
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Figure S35. Reaction profile for aryl migration of 2-benzyl-N-(3-chlorophenyl)-N-methylbenzamide

(3g) by monitoring formation of signal at 1560 cm™.
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Figure $36. Straight-line plot by using the integrated first order rate law when using data from Figure

S35.
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Figure S37. Reaction profile for aryl migration of 2-benzyl-N-(3-chlorophenyl)-N-methylbenzamide

(3g) by monitoring formation of signal at 1559 cm™™.
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Figure $38. Straight-line plot by using the integrated first order rate law when using data from Figure
S37.

Average kobs over three run =1.31x 102s,
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2-Benzyl-N-(4-bromophenyl)-N-methylbenzamide (3i) - Run 1
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Figure S39. Reaction profile for aryl migration of 2-benzyl-N-(4-bromophenyl)-N-methylbenzamide

(3i) by monitoring formation of signal at 1559 cm™™.
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Figure S40. Straight-line plot by using the integrated first order rate law when using data from Figure

S39.

88



160 «
a
e
120 - o
R?=0.8838 .9
E ..‘."i.
s 0
7 80 e
= et @
- ® @ ®
T ee @
40 + e
oo
oe®®
00!9’
0 4—— . . . . !
0 100 200 300 400 500
Time/ s

Figure S41. Attempted straight-line plot by using the integrated second order rate law when using

data from Figure S39.
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Figure S42. Reaction profile for aryl migration of 2-benzyl-N-(4-bromophenyl)-N-methylbenzamide

(3i) by monitoring formation of signal at 1559 cm™.
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Figure S43. Straight-line plot by using the integrated first order rate law when using data from Figure

S42.
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Figure S44. Reaction profile for aryl migration of 2-benzyl-N-(4-bromophenyl)-N-methylbenzamide

(3i) by monitoring formation of signal at 1560 cm™.
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Figure S45. Straight-line plot by using the integrated first order rate law when using data from Figure

S44.

Average kobs over three run =5.41x 1035,
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2-Benzyl-N-(4-chlorophenyl)-N-methylbenzamide (3h) - Run 1
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Figure S46. Reaction profile for aryl migration of 2-benzyl-N-(4-

(3h) by monitoring formation of signal at 1560 cm™.
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Figure S47. Straight-line plot by using the integrated first order rate law when using data from Figure

S46.
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Figure S48. Attempted straight-line plot by using the integrated second order rate law when using

data from Figure S46.
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Figure S49. Reaction profile for aryl migration of 2-benzyl-N-(4-chlorophenyl)-N-methylbenzamide

(3h) by monitoring formation of signal at 1558 cm™.

93



Time/ s
] 200 400 600 800 1000 1200

y =-1.82E-03x-1.76
R?=0.98

In([P].-[P])

e w.”"u

Figure S50. Straight-line plot by using the integrated first order rate law when using data from Figure

S49.
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Figure S51. Reaction profile for aryl migration of 2-benzyl-N-(4-chlorophenyl)-N-methylbenzamide

(3h) by monitoring formation of signal at 1557 cm™.

94



Time/ s
] 200 400 600 800 1000 1200

y =-1.40E-03x - 1.88
R?=0.97

In([P].-[P])

Figure S52. Straight-line plot by using the integrated first order rate law when using data from Figure

S51.

Average kobs over three run =1.55 x 103s,
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2-Benzyl-N-methyl-N-phenylbenzamide (1) - Run 1
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Figure S53. Reaction profile for aryl migration of 2-benzyl-N-methyl-N-phenylbenzamide (1) by

monitoring formation of signal at 1552 cm™.
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Figure S54. Straight-line plot by using the integrated first order rate law when using data from Figure

S53.

96



R?=0.9521

w

1/([P]..~[P])

0 2000 4000 6000 8000 10000 12000 14000

Time/ s
Figure S55. Attempted straight-line plot by using the integrated second order rate law when using

data from Figure S53.
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Figure S56. Reaction profile for aryl migration of 2-benzyl-N-methyl-N-phenylbenzamide (1) by

monitoring formation of signal at 1552 cm™.
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Figure S57. Straight-line plot by using the integrated first order rate law when using data from Figure

S56.

Run 3

0.8 -

0.6
Me\N [e)

0.4 1 O o

0.2 1 O
R

0 5000 10000 15000 20000

Time/s

Intensity/ a.u.

Figure S57. Reaction profile for aryl migration of 2-benzyl-N-methyl-N-phenylbenzamide (1) by

monitoring formation of signal at 1553 cm™.
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Figure S58. Straight-line plot by using the integrated first order rate law when using data from Figure

S57.

Average kobs over three run =1.23 x 10s,
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2-Benzyl-N-methyl-N-(p-tolyl)benzamide (3b) - Run 1
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Figure S59. Reaction profile for aryl migration of 2-benzyl-N-methyl-N-(p-tolyl)benzamide (3b) by

monitoring decay of signal at 1649 cm™.
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Figure S60. Straight-line plot by using the integrated first order rate law when using data from Figure

S59.
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Figure S61. Attempted straight-line plot by using the integrated second order rate law when using

data from Figure S59.
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Figure S62. Reaction profile for aryl migration of 2-benzyl-N-methyl-N-(p-tolyl)benzamide (3b) by

monitoring decay of signal at 1648 cm™.
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Figure $63. Straight-line plot by using the integrated first order rate law when using data from Figure

S62.
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Figure S64. Reaction profile for aryl migration of 2-benzyl-N-methyl-N-(p-tolyl)benzamide (3b) by

monitoring decay of signal at 1648 cm™.
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Figure S65. Straight-line plot by using the integrated first order rate law when using data from Figure
S64.

Average kobs over three run =4.64 x 10° s,
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Complete data for Hammett Plot:

R o 13 Avg. Kops/ st ke/ku log(ks/ks) 1 SD from log(kr/kn)
p-Me -0.17 4.64 x 10° 3.76 x 101 -0.42 0.10
H 0 1.23x 10* 1.00 x 10° 0 0.06
p-Cl 0.19 155x10%  1.25x 10" 1.10 0.07
p-Br 0.25 4.71x 103 3.82 x 10! 1.58 0.08
m-Cl 0.37 1.31x 1072 1.07 x 102 2.03 0.10
2-Py 0.55 2.41x1072 1.95 x 102 2.29 0.02
3-Py 0.58 3.54 x 1072 2.87 x 102 2.46 0.03

Table S2. Collated data for Hammett plot. SD — Standard Deviation.
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Figure S66. Hammett plot constructed from data in Table S2. Error bar in a direction away from data

point represents one standard deviation, in most cases data point is larger than error bars.
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'H NMR of 3d
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'H NMR of 3e
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1H NMR of 3g
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'H NMR of 3h
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'H NMR of 3i
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IH NMR of 3j
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'H NMR of 3k
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'H NMR of 31
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'H NMR of 4a
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'H NMR of 4b

8
697

Feo

Fevo

Wﬁ_qm F
e
Tmma

0.0

0.5

1.0

1.5

2.0

2.5

3.0

35

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

f1 (ppm)

13C NMR of 4b

mwrE—

e 92—

FE E5——

LT
B 9ZT
ST LET
EP'BET

\

™

EB DL ——

60

80

T T
180 170

T
190

T
200

f1 (ppm)

HSQC of 4b

L \

20

30

H0

50

60

r70

(wdd) 7y

r8o

-e0

r100

ri10

r120

130

==

3.0 2.5 2.0 1.5 1.0

3.5

8.5 8.0 7.5 70 6.5 6.0 5.5 5.0 4.5 4.0

9.0

f2 (ppm)

121



'H NMR of 4c
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'H NMR of 4d
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'H NMR of 4e

LT
mh.wv

L

L

99
§9'9
99'9

G m)/
T L

e
[y

¥E £
9z £

9z’ £
iz e
8z ¢
8z 4
62 ¢ ]
TE S

ze ¢
ZE 4

FE &
SE 4
5E 4
9g’ 4+

LB L

o Nﬂ.MMJ

Fore

Foor

oot

3.0 2.5 20 15 1.0 0.5 0.0

3.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0

9.5

f1 (ppm)

13C NMR of 4e

8p’ 9T —

s8'1s
nm._mv-ll
6815

8'9z1
89zt
ey
9’8zt
v'6Z1
8'6c1
0'0ET

A

7

69°101 4
6107 W.||II.
61°zor

8E ZIT
PP ETT Y
95’1t
€9zt

———aa—t

T LY = by

& e —
BUEE

95 2k 1
vo.nv_w.l
[FAre

99191
LY ) S\ Wp—
[ R 2] S
szvar

D LY e e—

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

T
190

T
200

HSQC of 4e

A

r30

40

~50

60

-70

(wed) 74

80

80

100

ri1o

120

r130

4.5 4.0 3.5 3.0 2.5

5.0
f2 (ppm)

124



'H NMR of 4f
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1H NMR of 4g
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'H NMR of 4h
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'H NMR of 4i
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IH NMR of 4j
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'H NMR of 4l
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'H NMR of 5a
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'H NMR of 5b
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'H NMR of 5¢
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'H NMR of 5d
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'H NMR of 5i

| = -3
—_ =]
[S]
[ 1
bt
[ [=]
puc
| in
-
[+ i J—
L = T =%
o~
[ 1
a
[ [=]
ae [ o
L
o
J
L =
e
v— ]
Lwe in
B . -
] (@]
=
o
-
E 2
Fos 2
= O
s oW |
- — ey
a2 ez
n [aras
61
85z
= 8921 —d
K ° 6921 = S —
5921 ——
pEZIN —
L 98z —
v,mmlw 3
Loy I
90¢] - e ——
—_— ¥y | = ppeT -
— 2 , <
> ) el
= ze PSET 6 ob——a
—— Mn: 95ET
B 65T
J 9961
— Y uﬁ@
a1 | o Z6EL]
] w0 [ 2 B6€1
— Eeanr
L v
o T
L o
o
[ 1
bt

10

20
F40
Fs0
r100
F110
F120
r130

a0 70 60 50 40 30

' (ppm)

90

1 (ppm)
140

HSQC of 5i

100

110

140 130 120

150

MJLM\

170 160

180

190



OMe O
2.0 1.5 1.0 0.5 0.0

2.5

3.5

£LE
v,nm%

e —

SREF
vmmmw
£5€

8E5~
955~
095"

4.0

4.5
f1 (ppm)

2.0

IH NMR of 5j
13C NMR of 5j

3.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

LB

05T

T'SSI
N
L1551

SE9T

ﬂm.fu.ﬂJ

B'EAT

20
f100
f110
F120
F130
F140
F150

80 70 60 50 40 30

2 (ppm)

f1 (opm)
HSQC of 5j
141

T VAR Y

100

110

150

160

170

180



'H NMR of 6a
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'H NMR of 6b
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'H NMR of 6f
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'H NMR of 6h

3.0 25 2.0 1.5

35

4:0
2 (ppm)

60 55 50 45
149

6.5

7.0

7.5

| ta i
o =]
3 ,
] ,.0
=] Bl
(X 1) Semmm— 3 | dd
o LA = et ,0 gy o © ©o o
= e % 8.8 ¢ 8 83 R 8 & 3 4 9 7
< v , it 1
c— n L ﬁm
\ -
Q L
P 2 3 g
2 -ove ,ﬁ 1
g L 18 ﬂw
BT t [
Q 3 .
12 ,
1|
e
“ L4 |
s t
-8
= ,
e = }
o B fw% <
- rm 7. ~ r.rw
‘< A
(=]
oS 2 6w ﬁﬁlr.u m
(= =2 usat i. “ b3
o
| 5= o B :8 T
= Fve0| 1y « wow FeIT |
i (42 et W
6221 F
. | I 1
“o0 | B me —_—— 2
= centf HM G "
0@ 6621 A
860 | @ S —
.| yZ80 Z0ET k.
= ¥l o 9ZET |
—— =3 Rl 9ZET 2 |
11961 VEET LR
S — . [
e ﬂMWWS ELET i ﬁ
6T | 1~ T8ET L ——
TBET ¥19T~ L
Z TIst ¢ I.J
| @ . AiTaS ﬁm -
L | 4
% ,,m
p m
o 8
[
) L
o I8



'H NMR of 6i
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'H NMR of 7b
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'H NMR of 7¢
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'H NMR of 7d
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'H NMR of 8a
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'H NMR of 8b
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'H NMR of 9
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'H NMR of 10
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'H NMR of 11
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'H NMR of 12
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