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1. General

'H NMR (400 MHz) spectra were recorded on a Bruker Avance 400 spectrometer in
CDCl; [using CDCl; (for 'H, & = 7.26) as the internal standard]. °C NMR (100
MHz) spectra on a Bruker Avance 400 spectrometer in CDCl; [using CDCl; (for °C,
0 =77.0) as internal standard]. The following abbreviations were used to explain the
multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, dd = doublet of
doublet, ddd = doublet of doublet of doublet, dt = doublet of triplet, m = multiplet, s
br = single broad. High-resolution mass spectra were obtained with a Water XEVO
G2 Q-Tof (Waters Corporation). Melting points were uncorrected and were
recorded on a Buchi B-54 melting point apparatus. Flash column chromatography
was performed using Merck silica gel 60 with distilled solvents. Commercially
available reagents were purchased from Energy Chemical, J] & K Scientific,

Adamas-beta and Sigma-Aldrich Co., Inc.

2. Synthesis of 2-arylacetamides 1

2-Arylacetamides 1a,' 1b,' 1¢,' 1d,> 1e,' 1f,° 1g,> 1h,” 1i,* 15, 11, 1m,’ 1p,° 1q,” 1r.,*
1t,' 1u,* and 1v° were known compounds and prepared according to the literature
procedures. 2-Arylacetamides 1k, 1n, 1o, 1s, 1w, 1x, 1y, and 1z were prepared by the

procedure shown below.

General procedure A

1) (COClI), Y
OH DMF (cat.)
AT Ar/\n/N\W
o 2) R'NH, o)

Carboxylic acid was suspended in dichloromethane and a few drops of DMF were
added. The reaction vessel was connected to a manifold with a flow of nitrogen and
oxalylchloride (2.4 equiv) was slowly added. Upon completion of gas evolution,
amine (1.2 equiv) was added slowly and the reaction was stirred until completion
(checked with TLC). The crude reaction mixture was extracted three times with HCI
(1M) and the organic phase was dried over Na,SO4. The crude material was purified

by flash column chromatography to give desired amide products.

2-(3-chlorophenyl)-N-phenylacetamide (1k)
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H
N

&

Following the general procedure A, 1k was obtained in 52% yield (1.28 g, 5.23

oY

Cl

mmol) from the reaction of 2-(3-chlorophenyl)acetic acid (1.71 g, 10.1 mmol) and
aniline; white solid, mp 131-132°C; 'H NMR (CDCl;, 400 MHz) & 3.59 (2H, s),
7.02 (1H, t, J = 7.2 Hz), 7.13-7.37 (9H, m); °C NMR (100 MHz, CDCl;) & 44.1,
120.0, 124.6, 127.5, 127.7, 128.9, 129.5, 130.2, 134.8, 136.3, 137.4, 168.4;
ESIHRMS: Found: m/z 246.0675. Calcd for C14H;3CINO: (M+H)" 246.0686.

2-phenyl-N-(4-(phenylethynyl)phenyl)acetamide (1n)

SR RSNy

Ph

Following the general procedure A, In was obtained in 30% yield (551 mg, 1.77
mmol) from the reaction of 4-(phenylethynyl)aniline (1.15 g, 5.9 mmol) and 2-
phenylacetyl chloride; yellow solid, mp 190-192°C; 'H NMR (CDCls, 400 MHz) &
3.75 (2H, s), 7.15 (1H, s br), 7.32-7.37 (6H, m), 7.40-7.52 (8H, m); °C NMR (100
MHz, CDCls) 6 44.9, 89.0, 89.1, 119.0, 119.3, 123.2, 127.8, 128.2, 128.3, 129.3,
129.5, 131.5, 132.3, 134.1, 137.5, 169.0; ESIHRMS: Found: m/z 334.1218. Calcd for
CH7NNaO: (M+Na)" 334.1208.

N-(3-(hydroxymethyl)phenyl)-2-phenylacetamide (10)
OH

YT

Following the general procedure A, 1o was obtained in 82% yield (2.59 g, 10.76
mmol) from the reaction of (3-aminophenyl)methanol (1.61 g, 13.1 mmol) and 2-
phenylacetyl chloride; white solid, mp 120-122°C; 'H NMR (DMSO-ds, 400 MHz) &
3.63 (2H, s), 4.46 (2H, d, J = 6.0 Hz), 5.20 (1H, t, J = 6.0 Hz), 6.97 (1H, d, J = 7.6
Hz), 7.21-7.26 (2H, m), 7.30-7.36 (4H, m), 7.49 (1H, d, J = 8.0 Hz), 7.58 (1H, s),
10.15 (1H, s br); *C NMR (100 MHz, DMSO-ds) & 43.9, 63.3, 117.6, 117.9, 121.7,
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127.0, 128.76, 128.82, 129.5, 136.5, 139.5, 143.7, 169.5; ESIHRMS: Found: m/z
242.1178. Caled for CsH (NO2: (M+H)" 242.1181.

N-phenyl-2-(pyridin-3-yl)acetamide (1s)

Following the general procedure A, 1s was obtained in 72% yield (1.11 g, 5.22 mmol)
from the reaction of 2-(pyridin-3-yl)acetic acid (1.00 g, 7.29 mmol) and aniline; white
solid, mp 113-114°C; '"H NMR (CDCl;, 400 MHz) & 3.63 (2H, s), 7.07 (1H, t, J=7.6
Hz), 7.23-7.27 (3H, m), 7.48 (2H, dd, J= 7.6 Hz), 7.70 (1H, d, J = 7.6 Hz), 8.45 (1H,
s), 8.50 (1H, s br), 8.82 (1H, d, J = 7.6 Hz); °C NMR (100 MHz, CDCl;) & 41.1,
120.1, 123.8, 124.5, 128.9, 130.9, 137.1, 137.8, 148.2, 149.9, 168.4; ESIHRMS:
Found: m/z 235.0846. Calcd for C13H12N2NaO: (M+Na)" 235.0847.

N-(3,5-dimethoxyphenyl)-2-(1-methyl-1H-indol-3-yl)acetamide (1w)

Following the general procedure A, 1w was obtained in 35% yield (229.6 mg, 0.708
mmol) from the reaction of 2-(1-methyl-1H-indol-3-yl)acetic acid (389.1 mg, 2.024
mmol) and 3,5-dimethoxyaniline; pale yellow solid, mp 166-167 °C; 'H NMR
(CDCl3, 400 MHz) 6 3.72 (6H, s), 3.82 (3H, s), 3.85 (2H, s), 6.18 (1H, t, /= 2.4 Hz),
6.60 (2H, d, J=2.4 Hz), 7.07 (1H, s), 7.17 (1H, dd, J = 8.0, 8.0 Hz), 7.29(1H, dd, J =
7.6, 8.0 Hz), 7.36 (1H, d, J = 8.0 Hz), 7.41 (1H, s br), 7.59 (1H, d, J = 7.6 Hz); °C
NMR (100 MHz, CDCls) & 32.8, 34.5, 55.3, 96.5, 98.0, 106.8, 109.6, 118.7, 119.9,
122.4, 127.3, 128.5, 137.2, 139.4, 160.9, 169.8; ESIHRMS: Found: m/z 347.1378.
Calcd for C9H,0N,NaOs: (M+H)" 347.1372.

2-(1-methyl-1H-indol-3-yl)-N-(o-tolyl)acetamide (1x)

S4



Following the general procedure A, 1x was obtained in 38% yield (324.5 mg, 1.166
mmol) from the reaction of 2-(1-methyl-1H-indol-3-yl)acetic acid (579.1 mg, 3.013
mmol) and 2-methylaniline; white solid, mp 132-134 °C; 'H NMR (CDCl;, 400 MHz)
0 1.69 (3H, s), 3.81 (3H, s), 3.91 (2H, s), 6.95-7.03 (2H, m), 7.09 (1H, s), 7.28 (1H,
ddd, J=1.2, 7.6, 8.0 Hz), 7.34 (1H, s br), 7.36 (1H, d, J = 8.0 Hz), 7.62 (1H, d, J =
8.0 Hz), 7.85 (1H, d, J = 8.0 Hz); °C NMR (100 MHz, CDCls) § 16.9, 32.8, 34.2,
107.3, 109.6, 118.8, 119.9, 122.1, 122.5, 124.8, 126.6, 127.3, 128.4, 128.5, 130.2,
135.6, 137.3, 169.6; ESIHRMS: Found: m/z 301.1310. Calcd for C;gHisN>NaO,:
(M+Na)" 302.1317.

N-(4-methoxyphenyl)-2-(1-methyl-1H-indol-3-yl)acetamide (1y)

H
N
oy
N OMe

/

HsC

Following the general procedure A, 1y was obtained in 87% yield (539.6 mg, 1.761
mmol) from the reaction of 2-(1-methyl-1H-indol-3-yl)acetic acid (417 mg, 2.008
mmol) and 4-methoxyaniline; pale yellow solid, mp 170-172 °C; '"H NMR (CDCls,
400 MHz) & 3.75 (3H, s), 3.82 (3H, s), 3.86 (2H, s), 6.78 (2H, d, J = 8.8 Hz), 7.07 (1H,
s), 7.17 (1H, ddd, J = 1.2, 7.6, 8.0 Hz), 7.23 (2H, d, J = 8.8 Hz), 7.29 (1H, ddd, J =
1.2, 7.6, 8.0 Hz), 7.33 (1H, s br), 7.37 (1H, d, J = 8.0 Hz); °C NMR (100 MHz,
CDCl) 6 32.8, 34.2, 55.4, 107.1, 109.6, 113.9, 118.8, 119.9, 121.9, 122.3, 127.4,
128.6, 130.7, 137.2, 156.4, 169.6; ESIHRMS: Found: m/z 317.1258. Calcd for
C19HsN2NaO,: (M+Na)" 317.1266.

N-(4-fluorophenyl)-2-(1-methyl-1H-indol-3-yl)acetamide (1z)

Following the general procedure A, 1z was obtained in 33% yield (148 mg, 0.524
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mmol) from the reaction of 2-(1-methyl-1H-indol-3-yl)acetic acid (585.1 mg, 3.044
mmol) and 4-fluoroaniline; pale yellow solid, mp 148-159 °C; 'H NMR (CDCls;, 400
MHz) ¢ 3.81 (3H, s), 3.85 (2H, s), 6.91(2H, dd, J = 8.8, 8.8 Hz), 7.06 (1H, s), 7.17
(1H, ddd, J=1.2, 7.6, 8.0 Hz), 7.28-7.31 (3H, m), 7.36 (1H, d, J = 8.0 Hz), 7.48 (1H,
s br), 7.58 (1H, d, J = 8.0 Hz); °C NMR (100 MHz, CDCl3) & 32.8, 34.2, 106.8,
109.6, 115.4 (d, J=22.3 Hz), 118.6, 119.9, 121.8 (d, J = 7.8 Hz), 122.4, 127.3, 128.6,
133.6 (d, J = 2.9 Hz), 137.2, 159.3 (d, J = 241.9 Hz) 169.7; ESIHRMS: Found: m/z
283.1246. Calcd for C17HsFN,O: (M+H)" 283.1247.

3. C-H methylenation for the synthesis of 2-arylacrylamides 2
General procedure

Me,NH-BH3 (2.5 equiv)

H OMe -BuOK (3 equiv) H
Seaehmrr O
1a 2a

To an N, flushed, oven-dried glass tube with a magnetic stir bar, N,2-
diphenylacetamide (105.0 mg, 0.497 mmol), Me,NH-BH; (78.1 mg, 2.5 equiv.)
and -BuOK (167.4 mg, 3.0 equiv.), and DMF (5 mL) was added. The reaction
mixture was stirred at 120 °C for 30 minutes. The reaction was then quenched with
H,0 and extracted with ethyl acetate. The combined organic layers were washed
with brine, dried over Na,SO,, and concentrated. The crude residue was purified
by flash column chromatography on silica gel (petroleum ether : ethyl acetate = 20 :
1) to afford 2a (92.1 mg, 0.412 mmol) in 83% yield. "H NMR (CDCls, 400 MHz)
8 5.62 (1H, s), 6.14 (1H, s), 7.02 (1H, t, J= 7.2 Hz), 7.21 (2H, dd, J= 7.6, 7.6 Hz),
7.31-7.35 (5H, m), 7.42-7.44 (3H, m); °C NMR (100 MHz, CDCl;)  119.9, 122.9,
124.5, 128.1, 128.7, 128.8, 128.9, 136.5, 137.6, 145.1, 165.3. The spectral data for

this compound are in agreement with those reported in the literature. '’
A gram scale reaction:

To an N, flushed, oven-dried glass tube with a magnetic stir bar, N,2-
diphenylacetamide (1.677 g, 7.936 mmol), Me,NH-BH; (1.169 g, 2.5 equiv.) and
-BuOK (2.675 g, 3.0 equiv.), and DMF (60 mL) was added. The reaction mixture
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was stirred at 120 °C for 30 minutes. The reaction was then quenched with H,O
and extracted with ethyl acetate. The combined organic layers were washed with
brine, dried over Na,SO4, and concentrated. The crude residue was purified by
flash column chromatography on silica gel (petroleum ether : ethyl acetate =20 : 1)

to afford 2a (1.458 g, 0.412 mmol) in 82% yield
2-Phenyl-V-(o-tolyl)acrylamide (2b)
H Me
N
According to the typical procedure, the reaction of 1b (116.5 mg, 0.517 mmol),
Me,NH-BH; (76.2 mg, 2.5 equiv.), and #~BuOK (174.3 mg, 3.0 equiv.) under
nitrogen at 120 °C for 1.5 hours after flash column chromatography on silica gel
(petroleum ether : ethyl acetate = 15 : 1) afforded 103.1 mg (84%) 2b as a white
solid. mp 86-87 °C; '"H NMR (CDCls, 400 MHz) § 1.91 (3H, s), 5.61 (1H, s), 6.26
(1H, s), 6.95 (1H, dd, J = 7.2, 7.2 Hz), 7.02 (1H, d, J = 7.2 Hz), 7.12 (1H, dd, J =
7.6, 8.0 Hz), 7.21 (1H, s br), 7.31-7.38 (5H, m), 7.93 (1H, d, J = 8.0 Hz); °C NMR
(100 MHz, CDCl3) & 17.3, 122.0, 123.6, 125.0, 126.7, 128.2, 128.3, 128.7, 128.8,

130.3, 135.6, 136.8, 144.9, 164.7; ESIHRMS: Found: m/z 238.1227. Calcd for
C16H16NOZ (M+H)+ 238.1232.

N-(4-methoxyphenyl)-2-phenylacrylamide (2¢)

H
L
o OMe

According to the typical procedure, the reaction of 1c (124.7 mg, 0.516 mmol),
Me,NH-BHj; (76.6 mg, 2.5 equiv.) and --BuOK (174.6 mg, 3 equiv.) under nitrogen
at 120 °C for 20 minutes after flash column chromatography on silica gel
(petroleum ether : ethyl acetate = 7 : 1) afforded 107.2 mg (82%) 2¢. 'H NMR
(CDCl3, 400 MHz) 6 3.78 (3H, s), 5.70 (1H, d, , J= 1.2 Hz), 6.25 (1H, d, , J=1.2
Hz), 6.84 (2H, d, J = 8.8 Hz), 7.39-7.44 (8H, m); >*C NMR (100 MHz, CDCL;) &
55.4, 114.0, 121.7, 122.9, 128.2, 128.7, 128.8, 130.7, 136.7, 145.0, 156.5, 165.0.
The spectral data for this compound are in agreement with those reported in the

literature.'!
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N-(4-fluorophenyl)-2-phenylacrylamide (2d)

H
L
© F

According to the typical procedure, the reaction of 1d (114.2 mg, 0.498 mmol),
Me,NH-BHj; (73.4 mg, 2.5 equiv.) and --BuOK (167.6 mg, 3 equiv.) under nitrogen
at 120 °C for 40 minutes after flash column chromatography on silica gel
(petroleum ether : ethyl acetate = 10 : 1) afforded 91.3 mg (76%) 2d as a white solid,
mp 138-139 °C; '"H NMR (CDCls, 400 MHz) & 5.73 (1H, s), 6.27 (1H, s), 7.00 (2H,
dd, J= 8.4, 8.8 Hz), 7.43-7.49 (8H, m); °C NMR (100 MHz, CDCl3) § 115.6 (d, J =
22.3 Hz), 121.7 (d, J = 7.7 Hz), 123.4, 128.2, 128.87, 128.94, 133.6 (d, J = 1.8 Hz),
136.5, 144.8, 159.5 (d, J = 242.7 Hz), 165.2; ESIHRMS: Found: m/z 264.0791.
Calcd for CsH;,FNNaO: (M+Na)" 264.0801.

N-(4-chlorophenyl)-2-phenylacrylamide (2e)

H
L
o Cl

According to the typical procedure, the reaction of 2e (122.5 mg, 0.499 mmol),
Me,NH-BHj; (73.6 mg, 2.5 equiv.) and --BuOK (168.2 mg, 3 equiv.) under nitrogen
at 120 °C for 1 hours after flash column chromatography on silica gel (petroleum
ether : ethyl acetate = 10 : 1) afforded 119.7 mg (94%) 2e. 'H NMR (CDCl;, 400
MHz) § 5.73 (1H, d, J= 1.2 Hz), 6.29 (1H, d, J= 1.2 Hz), 7.27 (2H, d, J = 8.8 Hz),
7.43-7.48 (8H, m); °C NMR (100 MHz, CDCl3) § 121.1, 123.8, 128.3, 128.9, 129.0,
129.6, 136.2, 136.4, 144.8, 165.1. The spectral data for this compound are in

agreement with those reported in the literature.'?

2-phenyl-N-(4-(trifluoromethyl)phenyl)acrylamide (2f)
H
L
© CF

3
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According to the typical procedure, the reaction of 1f (140.5 mg, 0.503 mmol),
Me,NH-BHj; (74.0 mg, 2.5 equiv.) and --BuOK (169.7 mg, 3 equiv.) under nitrogen
at 120 °C for 20 minutes after flash column chromatography on silica gel
(petroleum ether : ethyl acetate = 10 : 1) afforded 107.1 mg (73%) 2f as a pale
yellow solid. mp 160-162 °C; 'H NMR (CDCls, 400 MHz) & 5.77 (1H, d, J = 0.8
Hz), 6.33 (1H, d, J = 0.8 Hz), 7.42-7.45 (5H, m), 7.53 (1H, s br), 7.56 (2H, d, J =
8.4 Hz), 7.65 (2H, d, J = 8.4 Hz); °C NMR (100 MHz, CDCl3) & 119.5, 124.0 (q, J
= 2699 Hz), 124.3, 126.2 (q, J = 3.8 Hz), 128.3, 129.07, 129.09, 136.3, 140.6,
144.6, 165.3; ESIHRMS: Found: m/z 292.0955. Caled for CisH3F;NO: (M+H)"
292.0949.

N-(4-cyanophenyl)-2-phenylacrylamide (2g)

H
L
0 CN

According to the typical procedure, the reaction of 1g (117.7 mg, 0.498 mmol),
Me,NH-BHj; (73.2 mg, 2.5 equiv.) and --BuOK (167.6 mg, 3 equiv.) under nitrogen
at 120 °C for 0.5 hours after flash column chromatography on silica gel (petroleum
ether : ethyl acetate = 5 : 1) afforded 69.2 mg (56%) 2g as a yellow solid, mp 99-
101 °C; "H NMR (CDCl;, 400 MHz) § 5.77-5.79 (1H, m), 6.30-6.31 (1H, m), 7.40-
7.44 (5H, m), 7.58 (2H, d, J = 8.8 Hz), 7.64-7.66 (3H, m); °C NMR (100 MHz,
CDCl) 6 107.1, 118.7, 119.7, 123.5, 127.9, 128.9, 129.0, 133.0, 125.9, 141.7, 144.6,
165.8; ESIHRMS: Found: m/z 271.0836. Calcd for C;¢Hi2NoNaO: (M+Na)"
271.0847.

N-(3-bromophenyl)-2-phenylacrylamide (2h)

@Jj\oﬁ@&

According to the typical procedure, the reaction of 1h (144.5 mg, 0.498 mmol),
Me,NH-BHj; (73.3 mg, 2.5 equiv.) and --BuOK (167.6 mg, 3 equiv.) under nitrogen
at 120 °C for 50 minutes after flash column chromatography on silica gel
(petroleum ether : ethyl acetate = 10 : 1) afforded 133.4 mg (89%) 2h as a pale
yellow solid, mp 134-135 °C; '"H NMR (CDCls, 400 MHz) & 5.73 (1H, s), 6.26 (1H,
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s), 7.16 (1H, dd, J = 8.0, 8.0 Hz), 7.24 (1H, d, J = 8.0 Hz), 7.42-7.44 (6H, m), 7.49
(1H, s br), 7.76 (1H, s); *C NMR (100 MHz, CDCls) & 118.4, 122.5, 122.8, 123.7,
127.5, 128.2, 128.9, 129.0, 130.2, 136.3, 138.8, 144.7, 165.2; ESIHRMS: Found:
m/z 302.0185. Calcd for C;sHy3"”BrNO: (M+H)" 302.0181.

N-phenyl-2-(o-tolyl)acrylamide (2i)

Me H
N

§ 0

According to the typical procedure, the reaction of 1i (112.7 mg, 0.500 mmol),
Me,NH-BHj; (75.8 mg, 2.5 equiv.) and -BuOK (172.6 mg, 3 equiv.) under nitrogen
at 120 °C for 5 hours after flash column chromatography on silica gel (petroleum
ether : ethyl acetate = 20 : 1) afforded 98.7 mg (83%) 2i as a pale yellow solid, mp
97-99 °C; '"H NMR (CDCls, 400 MHz) § 2.29 (3H, s), 5.58 (1H, d, J = 1.6 Hz), 6.60
(1H, d, J= 1.6 Hz), 7.08 (1H, dd, J = 7.6, 7.6 Hz), 7.14 (1H, s br), 7.24-7.29 (1H,
m), 7.32-7.34 (1H, m), 7.41-7.44 (2H, m); °C NMR (100 MHz, CDCl;) & 19.7,
119.9, 124.5, 126.1, 126.5, 128.9, 129.0, 130.0, 130.6, 136.4, 136.7, 137.5, 143.9,
164.0; ESTHRMS: Found: m/z 238.1224. Calcd for C;¢HsNO: (M+H)" 238.1232.

2-(4-fluorophenyl)-N-phenylacrylamide (2j)

H
O
- o)

According to the typical procedure, the reaction of 1j (119.3 mg, 0.520 mmol),
Me,NH-BHj3; (76.4 mg, 2.5 equiv.) and -BuOK (186.1 mg, 3 equiv.) under nitrogen
at 120 °C for 40 minutes after flash column chromatography on silica gel
(petroleum ether : ethyl acetate = 10 : 1) afforded 72.7 mg (58%) 2j as a pale yellow
solid. mp 144-145 °C; '"H NMR (CDCls, 400 MHz) § 5.72 (1H, s), 6.21 (1H, s),
7.10-7.15 (3H, m), 7.33 (2H, dd, J = 8.0, 8.4 Hz), 7.37 (1H, s br), 7.42-7.46 (2H, m),
7.53 (2H, d, J = 8.0 Hz); °C NMR (100 MHz, CDCl3) &; & 115.8 (d, J = 21.3 Hz),
119.9, 122.3, 124.7, 129.0, 129.9 (d, /= 8.2 Hz), 132.5 (d, J = 3.4 Hz), 137.5, 144.2,
162.9 (d, J = 247.5 Hz), 165.4; ESIHRMS: Found: m/z 264.0792. Calcd for
C;5sH,FNNaO: (M+Na)" 264.0801.
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2-(3-chlorophenyl)-N-phenylacrylamide (2k)

H
N

§ 0

According to the typical procedure, the reaction of 1k (123.7 mg, 0.503 mmol),
Me,NH-BHj3; (75.6 mg, 2.5 equiv.) and -BuOK (170.5 mg, 3 equiv.) under nitrogen

Cl

at 120 °C for 10 minutes after flash column chromatography on silica gel
(petroleum ether : ethyl acetate = 4 : 1) afforded 106.5 mg (82%) 2k as a white solid,
'H NMR (CDCl;, 400 MHz) & 5.75 (1H, s), 6.22 (1H, s), 7.13 (1H, dd, J= 7.2, 7.6
Hz), 7.31-7.38 (5H, m), 7.43 (1H, s br), 7.45-7.46 (1H, m), 7.53 (2H, d, J = 8.0 Hz);
BC NMR (100 MHz, CDCls) & 120.0, 123.4, 124.8, 126.2, 128.3, 128.95, 129.04,
130.1, 134.8, 137.4, 138.2, 144.1, 164.8. The spectral data for this compound are in

agreement with those reported in the literature."

N-(naphthalen-1-yl)-2-phenylacrylamide (21)

H
i
e

According to the typical procedure, the reaction of 11 (130.8 mg, 0.500 mmol),
Me,NH-BHj; (73.6 mg, 2.5 equiv.) and --BuOK (169.1 mg, 3 equiv.) under nitrogen
at 120 °C for 3 hours after flash column chromatography on silica gel (petroleum
ether : ethyl acetate = 8 : 1) afforded 104.9 mg (77%) 2I. 'H NMR (CDCl;, 400
MHz) § 5.78 (1H, s), 6.44 (1H, s), 7.41-7.51 (7H, m), 7.55 (2H, d, J = 6.4 Hz), 7.67
(1H, d, J = 8.0 Hz), 7.82-7.84 (2H, m), 8.13 (1H, d, J = 7.6 Hz); *C NMR (100
MHz, CDCls) 6 120.0, 124.0, 125.7, 125.8, 125.9, 126.3, 128.5, 128.8, 128.9, 129.0,
132.1, 134.0, 136.9, 144.9, 165.3. The spectral data for this compound are in

agreement with those reported in the literature.'

2-(benzold][1,3]dioxo0l-5-yl)-N-phenylacrylamide (2m)

H
N

AT T 0
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According to the typical procedure, the reaction of 1m (127.8 mg, 0.501 mmol),
Me,NH-BHj; (74 mg, 2.5 equiv.) and ~-BuOK (169.1 mg, 3 equiv.) under nitrogen at
120 °C for 2 hours after flash column chromatography on silica gel (petroleum
ether : ethyl acetate = 8 : 1) afforded 57 mg (43%) 2m as a yellow solid, mp 130-
132 °C; '"H NMR (CDCl3, 400 MHz) & 5.54 (1H, s), 5.90 (2H, s), 6.03 (1H, s), 6.74
(1H, d, J = 7.6 Hz), 6.82-6.83 (2H, m), 7.03 (1H, t, J = 7.6 Hz), 7.22 (2H, dd, J =
7.6, 7.6 Hz), 7.45 (2H, d, J = 7.6 Hz), 7.52 (1H, s br); >C NMR (100 MHz, CDCl;)
0 101.3,108.4, 108.5, 119.9, 121.8, 122.0, 124.5, 128.9, 130.3, 137.6, 144.7, 148.0,
148.1, 165.5; ESTHRMS: Found: m/z 268.0973. Calcd for CiH;4sNO;: (M+H)"
268.0974.

2-phenyl-N-(4-(phenylethynyl)phenyl)acrylamide (2n)

H
N

X

Ph

According to the typical procedure, the reaction of 1n (158.7 mg, 0.510 mmol),
Me,NH-BHj; (76.4 mg, 2.5 equiv.) and --BuOK (172.3 mg, 3 equiv.) under nitrogen
at 120 °C for 0.5 hours after flash column chromatography on silica gel (petroleum
ether : ethyl acetate = 8 : 1) afforded 75.8 mg (46%) 2n as a white solid,, mp 177-
178 °C; '"H NMR (CDCls, 400 MHz) & 5.75 (1H, d, J= 1.2 Hz), 6.34 (1H, d, J= 1.2
Hz), 7.33-7.35 (3H, m), 7.42-7.54 (11H, m); “C NMR (100 MHz, CDCl;) & 89.0,
89.2,119.2,119.5,123.2, 1239, 128.2,128.3,128.9, 129.0, 131.5, 132.4, 136.5,
137.6, 144.8, 165.0; ESIHRMS: Found: m/z 324.1394. Calcd for C,3H;sNO:
(M+H)" 324.1388.

N-(3-(hydroxymethyl)phenyl)-2-phenylacrylamide (20)

H OH

N
According to the typical procedure, the reaction of 1o (119.7 mg, 0.496 mmol),
Me,NH-BHj; (73.4 mg, 2.5 equiv.) and --BuOK (226.0 mg, 4 equiv.) under nitrogen

at 120 °C for 3 hours after flash column chromatography on silica gel (petroleum

ether : ethyl acetate = 2 : 1) afforded 67.4 mg (54%) 20 as a white solid, mp 132-
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134 °C; "H NMR (DMSO-ds, 400 MHz) § 4.53 (2H, d, J = 5.6 Hz), 5.78 (1H, s),
6.00 (1H, s), 7.10 (1H, d, J = 7.6 Hz), 7.33 (1H, t, J = 7.6 Hz), 7.41-7.48 (3H, m),
7.55 (2H, d, J = 8.0 Hz), 7.78 (1H, s), 10.31 (1H, s br); °C NMR (101 MHz,
DMSO-dg) § 63.3, 118.0, 118.5, 118.8, 122.2, 127.3, 128.7, 128.7, 128.9, 136.8,
139.4, 143.6, 145.7, 167.8; ESIHRMS: Found: m/z 254.1189. Calcd for C1sHsNO;:
(M+H)" 254.1181.

2-phenyl-N-(quinolin-8-yl)acrylamide (2p)
Ho N7
N

@)

According to the typical procedure, the reaction of 1p (132.1 mg, 0.504 mmol),
Me,NH-BHj; (74.1 mg, 2.5 equiv.) and -BuOK (170.4 mg, 3 equiv.) under nitrogen
at 120 °C for 40 minutes after flash column chromatography on silica gel
(petroleum ether : ethyl acetate = 8 : 1) afforded 92.7 mg (67%) 2p; 'H NMR
(CDCl3, 400 MHz) 6 5.83 (1H, d,J=0.8 Hz), 6.32 (1H, d, /= 0.8 Hz), 7.38 (1H, dd,
J=4.0, 8.0 Hz), 7.41-7.47 (3H, m), 7.50 (1H, dd, J = 1.2, 8.0 Hz), 7.53-7.58 (3H,
m), 8.11 (1H, dd, J = 1.6, 8.0 Hz), 8.63 (1H, dd, J = 1.6, 8.0 Hz), 8.89 (1H, dd, J =
1.2, 8.0 Hz), 10.3 (1H, s br); °C NMR (100 MHz, CDCl;) & 116.6, 121.5, 121.8,
122.2,127.3, 127.8, 128.3, 128.55, 128.63, 134.4, 136.1, 136.7, 138.6, 145.8, 148.2,
165.8. The spectral data for this compound are in agreement with those reported in

the literature.'

2-phenyl-N-(pyridin-3-yl)acrylamide (2q)

H
N X

O |N/

According to the typical procedure, the reaction of 1q (107.9 mg, 0.508 mmol),
Me,NH-BHj; (74.9 mg, 2.5 equiv.) and +-BuOK (170.4 mg, 3 equiv.) under nitrogen
at 120 °C for 2 hours after flash column chromatography on silica gel (petroleum
ether : ethyl acetate = 1 : 2) afforded 60.1 mg (53%) 2q as a yellow solid, 'H NMR
(CDCl3, 400 MHz) 6 5.71 (1H, s), 6.15 (1H, s), 7.21 (1H, dd, J = 4.8, 8.4 Hz), 7.36-
7.38 (5H, m), 8.16 (1H, d, J = 8.0 Hz), 8.24-8.25 (2H, m), 8.46 (1H, d, J = 2.4 Hz);
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BC NMR (100 MHz, CDCls) § 122.9, 123.5, 127.3, 127.9, 128.8, 134.7, 136.1,
141.2, 144.6, 145.2, 166.2. The spectral data for this compound are in agreement

with those reported in the literature. "

N-(6-chloropyridin-3-yl)-2-phenylacrylamide (2r)

2T

According to the typical procedure, the reaction of 1r (125.7 mg, 0.509 mmol),
Me,NH-BHj; (75.0 mg, 2.5 equiv.) and --BuOK (171.8 mg, 3 equiv.) under nitrogen
at 120 °C for 1 hours after flash column chromatography on silica gel (petroleum
ether : ethyl acetate = 5 : 1) afforded 79.6 mg (60%) 2r as white solid, mp 141-
142 °C; 'H NMR (CDCls, 400 MHz) & 5.75 (1H, d, J= 0.8 Hz), 6.25 (1H, d, J= 0.8
Hz), 7.27 (1H, d, J = 8.4 Hz), 7.38-7.41 (5H, m), 7.82 (1H, s br), 8.15 (1H, dd, J =
2.8, 8.4 Hz), 8.31 (1H, d, J= 2.8 Hz); °C NMR (100 MHz, CDCl;) & 123.9, 124.1,
128.0, 128.97, 129.00, 130.2, 133.7, 136.0, 140.8, 144.3, 146.0, 165.8; ESIHRMS:
Found: m/z 259.0636. Calcd for C;4H;,CIN,O: (M+H)" 259.0638.

N-phenyl-2-(pyridin-3-yl)acrylamide (2s)

According to the typical procedure, the reaction of 1s (109.5 mg, 0.516 mmol),
Me,NH-BHj; (75.7 mg, 2.5 equiv.) and --BuOK (174.0 mg, 3 equiv.) under nitrogen
at 120 °C for 1 hours after flash column chromatography on silica gel (petroleum
ether : ethyl acetate = 1 : 1) afforded 66.4 mg (57%) 2s as a white solid. mp 101-
102 °C; 'H NMR (CDCls, 400 MHz) & 5.81 (1H, s), 6.18 (1H, s), 7.14 (1H, t, J =
7.6 Hz), 7.30-7.35 (3H, m), 7.56 (2H, d, J= 7.6 Hz), 8.00 (1H, ddd, J = 1.6, 2.0, 8.0
Hz), 7.91 (1H, s br), 8.57 (1H, d, J = 4.0 Hz), 8.65 (1H, d, J = 1.6 Hz); °C NMR
(100 MHz, CDCls) 6 120.1, 122.8, 123.3, 124.8, 129.0, 132.4, 135.4, 137.5, 142.5,
148.6, 149.5, 165.2; ESIHRMS: Found: m/z 247.0853. Calcd for C4H2N,NaO:
(M+Na)" 247.0847.

2-(1-methyl-1H-indol-3-yl)-N-phenylacrylamide (2t)
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According to the typical procedure, the reaction of 1t (132.7 mg, 0.502 mmol),
Me,NH-BHj3; (74.6 mg, 2.5 equiv.) and -BuOK (167.8 mg, 3 equiv.) under nitrogen
at 120 °C for 1.5 hours after flash column chromatography on silica gel (petroleum
ether : ethyl acetate = 5 : 1) afforded 83.2 mg (60%) 2t as a pale yellow solid, mp
154-156 °C; 'H NMR (CDCls, 400 MHz) & 3.84 (3H, s), 5.81 (1H, d, J = 0.8 Hz),
6.30 (1H, d, J=0.8 Hz), 7.10 (1H, ddd, /= 1.2, 1.2, 7.6 Hz), 7.20 (1H, ddd, J= 1.2,
6.8, 7.2 Hz), 7.29-7.33 (4H, m), 7.39 (1H, d, J = 8.0 Hz), 7.50 (2H, d, J = 8.0 Hz),
7.71 (1H, ddd, J = 0.8, 0.8, 8.0 Hz), 7.81 (1H, s br); *C NMR (100 MHz, CDCl;) &
33.0, 109.8, 110.9, 119.9, 120.5, 121.1, 122.5, 124.3, 126.3, 128.9, 129.1, 137.1,
137.8, 165.9; ESIHRMS: Found: m/z 299.1147. Calcd for CisH;sN;NaO: (M+Na)"
299.116.

N-benzyl-2-phenylacrylamide (2u)

SR

According to the typical procedure, the reaction of 1u (115.1 mg, 0.511 mmol),
Me,NH-BHj3 (76.4 mg, 2.5 equiv.) and -BuOK (174.5 mg, 3 equiv.) under nitrogen
at 120 °C for 20 minutes after flash column chromatography on silica gel
(petroleum ether : ethyl acetate = 5 : 1) afforded 91.5 mg (75%) 2u. 'H NMR
(CDCl3, 400 MHz) &6 4.53 (2H, d, J = 5.6 Hz), 5.63 (1H, d, J = 1.2 Hz), 6.04 (1H, s
br), 6.19 (1H, d, J = 1.2 Hz), 7.25-7.27 (3H, m), 7.30-7.39 (7H, m); °*C NMR (100
MHz, CDCl;) 6 43.8, 122.4, 127.4, 127.6, 128.1, 128.5, 128.6, 128.7, 136.8, 138.0,
144.5, 167.1. The spectral data for this compound are in agreement with those

reported in the literature.'®
2-(4-methoxyphenyl)-NV,N-dimethylacrylamide (2v)

Me

N.
Me

(0]
MeO
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According to the typical procedure, the reaction of 1v (61.2 mg, 0.317 mmol),
Me,NH-BHj3; (46.5 mg, 2.5 equiv.) and -BuOK (107.1 mg, 3 equiv.) under nitrogen
at 120 °C for 40 minutes after flash column chromatography on silica gel
(petroleum ether : ethyl acetate = 5 : 1) afforded 19.4 mg (30%) 2v. 'H NMR
(CDCl3, 400 MHz) 6 2.89 (3H, s), 3.06 (3H, s), 3.80 (3H, s), 5.22 (1H, s), 5.61 (1H,
s), 6.86 (2H, d, J = 8.8 Hz), 7.33 (2H, d, J = 8.8 Hz); °C NMR (100 MHz, CDCl;) &
34.6, 38.5, 55.2, 111.8, 114.1, 126.9, 128.1, 144.5, 159.8, 171.1. The spectral data

for this compound are in agreement with those reported in the literature.'’
4. Synthesis of mono-deuterium labeled 2-phenylacrylamide

Me,NH-BH3 (2.5 equiv) D

H .
-BuOK (3 equiv) | H
N.
Ph/\[g Ph Ph/i[(N\Ph

DMF-d5, 120 °C

1a 2a-D1

To an N, flushed, oven-dried glass tube with a magnetic stir bar, N,2-
diphenylacetamide (42.3 mg, 0.200 mmol), Me;NH-BH; (29.5 mg, 2.5 equiv.) and
t-BuOK (67.7 mg, 3.0 equiv.), and DMF-d; (0.6 mL) was added. The reaction
mixture was stirred at 120 °C for 30 minutes. The reaction was then quenched with
H,O and extracted with ethyl acetate. The combined organic layers were washed
with brine, dried over Na,SQO4, and concentrated. The crude residue was purified by
flash column chromatography on silica gel (petroleum ether : ethyl acetate = 20 : 1)
to afford 2a-D; (31 mg, 0.138 mmol) in 69% yield. '"H NMR (CDCls, 400 MHz) &
5.71 (0.5H, s), 6.26 (0.5H, s), 7.12 (1H, t, J= 7.2 Hz), 7.32 (2H, dd, J= 7.6, 7.6 Hz),
7.41-7.45 (6H, m), 7.52 (2H, d, J = 8.0 Hz); °C NMR (100 MHz, CDCl5) & 119.9,
122.9 (t, J = 24.3 Hz), 124.5, 128.2, 128.78, 128.88, 128.93, 136.5, 137.6, 144.9,
165.2; ESTHRMS: Found: m/z 247.0958. Caled for C;sH;;DNNaO: (M+Na)"
247.0957.
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5. One-pot synthesis of 3-indolyl-3-methyl oxindoles
General procedure

1) Me;NH-BHS/DMF
t-BuOK

H 2) Mel, NaH
N 3) HCI
N | 0] \©

1t

To an N, flushed, oven-dried glass tube with a magnetic stir bar, 1t (264.3 mg,
0.526 mmol), Me,NH-BH; (77.4 mg, 2.5 equiv.) and #~BuOK (173.1 mg, 3.0
equiv.), and DMF (5 mL) was added. The reaction mixture was stirred at 120 °C
for 3 hours. The reaction was then quenched with H,O and extracted with ethyl
acetate. The combined organic layers were washed with brine, dried over Na,SO,,
and concentrated. The crude residue was dissolved in THF (5 mL), and then was
treated with NaH (31.8 mg, 1.5 equiv.) at 0 °C for 30 minutes. After that, Mel (82
uL, 2.5 equiv.) was added. The reaction mixture was stirred for additional 3 h, and
then was quenched with NH4Cl. The aqueous layer was extracted with ethyl
acetate, and the combined organic layers were washed with brine, dried over
NaySO4, and concentrated. The resulting residue was treated with HCI (1M, 4
equiv.) in CH3CN (5 mL) at 100 °C overnight. After evaporation of solvent, the
residue was diluted with saturated NaHCO; and ethyl acetate. The aqueous layer
was extracted with ethyl acetate, and the combined organic layers were washed
with brine, dried over Na,SO4, and concentrated. Purification by flash column
chromatography on silica gel (petroleum ether : ethyl acetate = 4 : 1) to afford 3a

(116.4 mg, 0.401 mmol) in 76% yield.

1,3-dimethyl-3-(1-methyl-1H-indol-3-yl)indolin-2-one (3a)

'"H NMR (CDCls, 400 MHz) § 1.85 (3H, s), 3.29 (3H, s), 3.73 (3H, s), 6.86-6.93
(2H, m), 7.01-7.06 (2H, m), 7.12-7.14 (2H, m), 7.16 (1H, d, J = 7.6 Hz), 7.16 (1H,
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d, J=8.0 Hz), 7.32 (1H, dd, J = 7.6, 8.0 Hz); >C NMR (100 MHz, CDCl;) & 23.4,
26.4, 32.7, 47.9, 108.0, 109.3, 114.3, 119.1, 119.9, 121.6, 122.7, 123.8, 125.7,
127.3, 127.9, 135.0, 137.5, 143.0, 179.6. The spectral data for this compound are

in agreement with those reported in the literature.'®

4,6-dimethoxy-1,3-dimethyl-3-(1-methyl-1H-indol-3-yl)indolin-2-one (3b)

According to the typical procedure, the reaction of 1w (101.4 mg, 0.312 mmol) gave
3b (68.8 mg) in 63% yield as white solid, mp 177-178 °C; 'H NMR (CDCls, 400
MHz) § 1.89 (3H, s), 3.22 (3H, s), 3.61 (3H, s), 3.72 (3H, s), 3.87 (3H, s), 6.16 (1H,
d, J=2.0 Hz), 6.22 (1H, d, J = 2.0 Hz), 6.88 (1H, ddd, J = 1.2, 6.8, 6.8 Hz), 7.00-
7.02 (2H, m), 7.10 (1H, ddd, J = 1.2, 6.8, 6.8 Hz), 7.20 (1H, d, J = 8.0 Hz); °C
NMR (100 MHz, CDCl3) ¢ 21.0, 26.5, 32.7, 47.3, 55.3, 55.5, 88.3, 92.5, 109.1,
112.4, 113.8, 118.8, 119.9, 121.1, 125.9, 127.3, 137.3, 145.0, 156.9, 161.4, 180.3;
ESIHRMS: Found: m/z 373.11530. Calcd for C17H;sNO: (M+H)" 373.1528.

1,3,7-trimethyl-3-(1-methyl-1H-indol-3-yl)indolin-2-one (3c)

According to the typical procedure, the reaction of 1x (84.9 mg, 0.305 mmol) gave
3¢ (66.9 mg) in 57% yield as yellow viscous liquid; 'H NMR (CDCls;, 400 MHz) &
1.91 (3H, s), 2.72 (3H, s), 3.63 (3H, s), 3.74 (3H, s), 6.99 (1H, dd, J = 7.2, 7.6 Hz),
7.00 (1H, d, J = 7.2 Hz), 7.05-7.11 (4H, m), 7.20 (1H, ddd, J = 1.2, 6.8, 7.2 Hz),
7.28 (1H, d, J = 8.4 Hz); >*C NMR (100 MHz, CDCl;) & 19.0, 23.7, 29.7, 32.5, 47.2,
109.1, 114.5, 118.9, 119.5, 119.9, 121.4, 121.7, 122.4, 125.7, 127.2, 131.5, 135.5,
137.4, 140.6, 180.2; ESIHRMS: Found: m/z 305.1658. Calcd for C,oH;N,O:
(M+H)" 305.1654.
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S5-methoxy-1,3-dimethyl-3-(1-methyl-1H-indol-3-yl)indolin-2-one (3d)

According to the typical procedure, the reaction of 1y (120.5 mg, 0.499 mmol) gave
3d (86.3) mg in 65% yield as yellow viscous liquid; '"H NMR (CDCls;, 400 MHz) &
1.83 (3H, s), 3.26 (3H, s), 3.69 (3H, s), 3.70 (3H, s), 6.77 (1H, d, J = 2.0 Hz), 6.80-
6.84 (2H, m), 6.88 (1H, dd, J= 7.2, 8.0 Hz), 6.92 (1H, d, J = 8.0 Hz), 7.06 (1H, s),
7.11 (1H, dd, 7.2, 7.6 Hz), 7.20-7.22 (1H, m); >*C NMR (100 MHz, CDCl;) & 23.3,
26.4, 32.6, 48.2, 55.5, 108.3, 109.2, 111.0, 112.1, 114.2, 119.0, 119.8, 121.5, 125.7,
127.2, 136.3, 136.4, 137.4, 156.0, 179.2; ESIHRMS: Found: m/z 343.1417. Calcd
for C0H20N2NaO,: (M+H)" 343.1422.
5-fluoro-1,3-dimethyl-3-(1-methyl-1H-indol-3-yl)indolin-2-one (3e)

According to the typical procedure, the reaction of 1y (142.0 mg, 0.503 mmol) gave
3e (93.2) mg in 60% yield as yellow viscous liquid; 'H NMR (CDCls;, 400 MHz) &
1.90 (3H, s), 3.33 (3H, s), 3.75 (3H, s), 6.89-6.97 (1H, m), 7.05 (1H, ddd, J = 2.4,
8.4,9.2 Hz), 7.14 (1H, s), 7.20 (1H, ddd, J = 2.0, 6.0, 6.4 Hz), 7.28 (1H, d, J = 8.4
Hz); °C NMR (100 MHz, CDCls) & 23.2, 26.5, 32.6, 48.2, 108.4 (d, J = 8 Hz),
109.3, 111.7 (d, J = 27.3 Hz), 113.6, 114.0 (d, J = 23.4 Hz), 119.1, 119.5, 121.6,
125.5,127.3, 136.6 (d, J= 7.6 Hz), 137.4, 138.8 (d, /= 1.8 Hz), 159.3 (d, J=239.2
Hz), 179.2; ESIHRMS: Found: m/z 309.1394. Calcd for C;oH;sFN,O: (M+H)"
309.1403.

1-allyl-5-methoxy-3-methyl-3-(1-methyl-1H-indol-3-yl)indolin-2-one (3f)
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OMe

o T\

According to the typical procedure (in the alkylation step, allyl iodide was used

instead of methyl iodide), the reaction of 1y (94.9 mg, 0.322 mmol) gave 3f (61.8
mg) in 55% yield as yellow viscous liquid; "H NMR (CDCls;, 400 MHz) & 1.89 (3H,
s), 3.73 (3H, s), 3.75 (3H, s), 4.42-4.44 (2H, m), 5.25-5.33 (2H, m), 5.87-5.93 (1H,
m), 6.81-6.85 (2H, m), 6.91-6.93 (2H, m), 6.97 (1H, d, J = 7.6 Hz), 7.12 (1H, s),
7.16 (1H, ddd, J = 1.2, 8.0, 8.0 Hz), 7.26 (1H, d, J = 8.0 Hz); °C NMR (100 MHz,
CDCls) ¢ 23.7, 32.7, 42.5, 48.3, 55.6, 109.2, 109.3, 111.1, 112.2, 114.2, 117.6,
119.0, 120.0, 121.5, 125.8, 127.3, 131.8, 135.6, 136.3, 137.5, 156.0, 179.0;
ESIHRMS: Found: m/z 369.1582. Calcd for C5,H2,N,NaO: (M+Na)' 369.1579.
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"H NMR spectrum of 1k (400M Hz, CDCls)
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'H NMR spectrum of 1n (400M Hz, CDCl;)
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"H NMR spectrum of 10 (400M Hz, DMSO-ds)
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"H NMR spectrum of 1s (400M Hz, CDCl5)
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"H NMR spectrum of 1w (400M Hz, CDCls)
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"H NMR spectrum of 1x (400M Hz, CDCl;)
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'H NMR spectrum of 1y (400M Hz, CDCls)
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"H NMR spectrum of 1z (400M Hz, CDCls)
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"H NMR spectrum of 2a (400M Hz, CDCls)
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"H NMR spectrum of 2b (400M Hz, CDCls)
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"H NMR spectrum of 2¢ (400M Hz, CDCl;)
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"H NMR spectrum of 2d (400M Hz, CDCls)
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"H NMR spectrum of 2e (400M Hz, CDCl;)
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'"H NMR spectrum of 2f (400M Hz, CDCls)
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'H NMR spectrum of 2g (400M Hz, CDCls)
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"H NMR spectrum of 2h (400M Hz, CDCls)
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"H NMR spectrum of 2i (400M Hz, CDCls)

9827 —

6L5°S
vwm,mv

£€09'9
8537

8L0°L
180°L
580°L

o001°2
h2'L
s§2'L
092'2)
y9zL
192°L
vzl
e
282 ]
57t ]
682'L
S62°L
662°L
£2eL
€€l
9gE'L
el
SYEL
SHL
e
ozv'L
'L
1EebL
9gh'L
6EbL

Ir=

Me

—  Toot

p T

00'}
W
- H»mmu.o

86V
— WS._
R 102

10.0

105

1 (ppm)

C NMR spectrum of 2i (100M Hz, CDCls)

92L'6}—

¥89°9L
Ng.nnw
1eeLL

968°6}1

€05'¥21
00492}
Hp'9z
ehde—/.

120°621

656'621~
neoer"
£0V'9EL~
0L9°9€}-7
208°'L€ _\

006°EV}—

2E0°H9—

200 190 180 170 160 150 140 130 120 110 100
1 (ppm)

210

S37



'H NMR spectrum of 2j (400M Hz, CDCls)
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"H NMR spectrum of 2k (400M Hz, CDCls)
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'H NMR spectrum of 21 (400M Hz, CDCl5)
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"H NMR spectrum of 2m (400M Hz, CDCl5)

EbS'S—

668'5—
2€09—

6zL'9
6¥L'9
918'9
S€8'9
6€8°9

S§20°L.
:o.hV
69b L%
€02°L
wTL
WL
ob¥'L
09%°L
025°L

I=

560

Ez6'L
E00'}

Wn.:
06'1
B0
Y6l
002
104

0.0

05

10.0

105

C NMR spectrum of 2m (100M Hz, CDCl;)

€89°9L
—oe,hhw
m—mﬁh

9EET IO —

60¥°801
26¥'801 v

858611
omh.—N—W
8L6°12}
mm#.QN—\
868'821 -
oen.em_\

885°LE}—
§99°'bbh~_

¥96°LY}
owc.nv—v

€8%°691 —

T T
100 %0

1 (ppm)

T
110

T
200

T
210

S41



"H NMR spectrum of 2n (400M Hz, CDCl5)
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"H NMR spectrum of 20 (400M Hz, DMSO-ds)
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'H NMR spectrum of 2p (400M Hz, CDCl;)
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'H NMR spectrum of 2q (400M Hz, CDCl;)
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"H NMR spectrum of 2r (400M Hz, CDCl5)
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"H NMR spectrum of 2s (400M Hz, CDCl5)
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"H NMR spectrum of 2t (400M Hz, CDCls)

6E8'E—

[313:31
§18°S v
8629
Nem.uv

£80°L

980°L

680°L
/

ore
S04L~
6042
o0z'2]
€211
92k
1841
812
661°L]
102°L]
yoz'L ]
6122 ]
22z ]
szL
8171
982'L
605°L
aEL
0gE'L
18€°L
yov'L
5L
669'L
ot
6HLL

wLre
8L

Tssz

oot

Foo

o't
Wuo.—
Www.m

60°}
H/om.—

¥

105 100 95

0

C NMR spectrum of 2t (100M Hz, CDCls)

28628 —

€89°9L
_ao.tw
6LELL

8SL°601~_
0267011

916°6}}1
vmv.ew_/
$s0'12L—

new;
33:%

we9zi
€16'821
050°621

svier-f
8SLLEL

ELLLEY

968°591 —

S48



"H NMR spectrum of 2u (400M Hz, CDCls)
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"H NMR spectrum of 2v (400M Hz, CDCl;)
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"H NMR spectrum of 2a-D1 (400M Hz, CDCls)
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"H NMR spectrum of 3a (400M Hz, CDCls)
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"H NMR spectrum of 3b (400M Hz, CDCls)
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'H NMR spectrum of 3¢ (400M Hz, CDCl;)

016'+—

€we—

SE9°E—
ShLE—

156'9
696'9
886'9
500+
800+
50"
£90°L
§90°L
690°L-
£80°L~
§60°L
$O4°L
oL1L
[AYE
L1611
00z
vz
092'L
ez
vez'L!

=TT

Froe

F962

862
B0

002
Foss
5201
g0l

10.0

105

1 (ppm)

C NMR spectrum of 3¢ (100M Hz, CDCls)

vood—\
SPLET—
LL9'62

hmmdn”

T LY —

€89°9L
—oa.nhw
02€°LL

€160}
0Es'bhE
ona.n:/
oLy'6hh
¥68°64}
SV IZ~
oLy’ .N_\
sevzes
So.n_\
8102k
Sm._m_W
26v'5E}
98 L5}
Zm.e!\

622081 —

100

110

120

130

140

150

160

170

180

190

200

210

1 (ppm)

S54



"H NMR spectrum of 3d (400M Hz, CDCls)
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"H NMR spectrum of 3e (400M Hz, CDCl;)
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'"H NMR spectrum of 3f (400M Hz, CDCls)
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