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General Information

All Reactions were carried out under an atmosphere of nitrogen with the strict
exclusion of air. Column chromatography was carried out on silica gel. *H NMR and
3C NMR spectra were recorded on a Bruker Advance 111-400 in solvents as indicated.
Chemical shift are reported in ppm from CDCl3using TMS as internal standard. IR
spectra were recorded on a Bruker Tensor 27 spectrometer and only major peaks are
reported in cm™. HRMS were obtained on a Q-TOF micro spectrometer. Melting

points were determined on a microscopic apparatus and were uncorrected.

Starting Materials

All of acrylamides 1 were synthesized according to the literature, and the NMR

spectroscopy were in full accordance with the data in the literature.
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General Procedure for the Hydroxyalkylarylation of Acrylamides

with Alcohols
R? RL/ RI;O R
R1©\ f . i“ TBHP (2 equiv) Qi R5
N (@] R%” “SOH 100 °C N o
R2 n2
1 2 3or4d

A 10 mL oven-dried Schlenk-tube were charged with acrylamide (1, 0.2 mmol, 1.0
equiv). The tube was evacuated and backfilled with nitrogen (three times). TBHP (0.4
mmol, 2.0 equiv) in 1 mL of alcohols were added by syringe under nitrogen. The tube
was then sealed and the mixture was stirred at 100 °C for 24 h. Upon completion of
the reaction, the mixture was diluted with EtOAc, the solvent was then removed under
vacuo. The residue was purified with chromatography column on silica gel (gradient
eluent of EtOAc/petroleum ether: 1/15 to 1/10) to give the corresponding products 3

or 4 in yields listed in Scheme 2 and Scheme 3.
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Characterization of Products 3

3a: A pale yellow solid, R; 0.3 (EtOAc/petroleum ether = 1:3); mp = 83-85 °C; 'H
NMR (400 MHz, CDCl,): & = 7.30-7.26 (t, J = 7.6 Hz, 1H), 7.19-7.17 (d, J = 7.2 Hz,
1H), 7.11-7.07 (t, J = 7.6 Hz, 1H), 6.87-6.86 (d, J = 7.6 Hz, 1H), 4.14-4.11 (m, 1H),
3.23 (s, 3H), 1.96-1.92 (d, J = 14.4 Hz, 1H), 1.78-1.72 (m, 2H), 1.44 (s, 3H),
1.16-1.15 (d, J = 6.0 Hz, 3H); *C NMR (100 MHz, CDCls): & = 182.0, 142.4, 135.0,
128.1, 123.0, 122.4, 108.4, 64.7, 47.4, 46.1, 26.4, 24.0, 22.8 ppm; IR (KBr): Vpmax
3467, 3416, 2968, 1691, 1612, 1352 cm™; HRMS (ESI) calcd for Ci3H17NNaO,
[M+Na]* 242.1151, found 242.1157.

3a’: A pale yellow oil, Rs 0.2 (EtOAc/petroleum ether = 1:3); *H NMR (400 MHz,
CDCls): & = 7.29-7.25 (m, 1H), 7.16-7.14 (m, 1H), 7.08-7.04 (m, 1H), 6.87-6.85 (d, J
= 8.0 Hz, 1H), 3.38-3.36 (m, 1H), 3.21 (s, 3H), 2.21-2.15 (m, 1H), 1.97-1.92 (m, 1H),
1.73 (s, 1H), 1.35 (s, 3H), 1.06-1.05 (d, J = 6.4 Hz, 3H); *C NMR (100 MHz, CDCls):
0 =181.7, 143.5, 133.6, 127.8, 122.5, 122.3, 108.2, 65.5, 47.1, 46.9, 26.3, 25.4, 24.5

ppm; IR (KBr): vmax 3478, 2966, 1697, 1612, 1380 cm™.
HO

Qih

o
/

3b: A pale yellow oil, R 0.5 (EtOAc/petroleum ether = 1:2); *H NMR (400 MHz,
CDCls): & = 7.30-7.27 (m, 1H), 7.20-7.18 (d, J = 7.2 Hz, 1H), 7.11-7.07 (m, 1H),
6.88-6.86 (d, J = 7.6 Hz, 1H), 3.85-3.80 (m, 1H), 3.23 (s, 3H), 1.98-1.94 (m, 1H),
1.75-1.69 (m, 2H), 1.49-1.40 (m, 5H), 0.94-0.91 (t, J = 7.6 Hz, 3H); *C NMR (100
MHz, CDCl3): 6 = 182.0, 142.4, 135.2, 128.0, 123.0, 122.4, 108.4, 69.7, 47.3, 44.2,
30.8, 26.4, 22.9, 9.9 ppm; IR (KBr): vmax 3458, 2929, 1688, 1612, 1352 cm™®; HRMS
(ES)) calcd for C14H1gNNaO, [M+Na]* 256.1308, found 256.1313.

3b’: A pale yellow oil, R; 0.3 (EtOAc/petroleum ether = 1:2); *H NMR (400 MHz,
CDCly): & = 7.29-7.25 (m, 1H), 7.15-7.13 (d, J = 7.2 Hz, 1H), 7.10-7.04 (m, 1H),
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6.86-6.85 (d, J = 7.6 Hz, 1H), 3.21 (s, 3H), 3.09-3.07 (m, 1H), 2.21-2.11 (m, 1H),
2.02-1.95 (m, 1H), 1.75 (s, 1H), 1.35-1.29 (m, 5H), 0.83-0.79 (t, J = 7.6 Hz, 3H); ©°C
NMR (100 MHz, CDCly): § = 181.9, 143.5, 133.6, 127.8, 122.5, 122.3, 108.2, 70.6,
46.9, 45.1, 31.2, 26.4, 25.5, 9.7 ppm; IR (KB): vmax 3455, 2926, 1670, 1612, 1349

1

cm™.
HO
O
N~ >0

/
3d: A colorless oil, R 0.3 (EtOAC); 'H NMR (400 MHz, CDCl3): 6 = 7.31-7.27 (m,

1H), 7.20-7.18 (m, 1H), 7.12-7.08 (m, 1H), 6.89-6.87 (d, J = 8.0 Hz, 1H), 4.02-3.98
(m, 1H), 3.59-3.56 (d, J = 11.2 Hz, 1H), 3.43-3.39 (m, 1H), 3.24 (s, 3H), 2.27 (s, 1H),
1.95-1.91 (m, 1H), 1.84-1.78 (m, 1H), 1.72 (s, 1H), 1.46 (s, 3H); **C NMR (100 MHz,
CDCls): & = 182.1, 142.2, 134.8, 128.2, 123.2, 122.4, 108.4, 68.7, 66.8, 47.0, 40.1,
26.5, 22.9 ppm; IR (KBr): vmax 3439, 2925, 1688, 1612, 1381 cm™; HRMS (ESI)

calcd for C13H17NNaOs [M+Na]" 258.1101, found 258.1110.
HO

O

O

3e: A white solid, Rs 0.2 (EtOAc/petroleum ether = 1:2); mp = 103-105 °C; *H NMR
(400 MHz, CDCl): § = 7.29-7.21 (m, 2H), 7.07-7.03 (m, 1H), 6.88-6.86 (d, J = 8.0
Hz, 1H), 3.22 (s, 3H), 2.37-2.33 (d, J = 14.8 Hz, 1H), 2.14-2.10 (d, J = 14.8 Hz, 1H),
1.88 (s, 1H), 1.33 (s, 3H), 1.05 (s, 3H), 0.81 (s, 3H); °C NMR (100 MHz, CDCls): &
= 181.6, 142.8, 134.0, 127.9, 123.1, 122.4, 108.4, 70.8, 50.0, 46.7, 31.3, 29.8, 27.4,
26.3 ppm; IR (KBr): vmax 3470, 2969, 1704, 1612, 1378 cm™; HRMS (ESI) calcd for
C14H19NNaO; [M+Na]" 256.1308, found 256.1310.

HO)T//A

N™ ™0

/
3f: A white solid, R; 0.3 (EtOAc/petroleum ether = 1:2); mp = 70-72 °C; *H NMR
(400 MHz, CDCly): 6 = 7.29-7.23 (m, 2H), 7.07-7.03 (m, 1H), 6.88-6.86 (d, J = 8.0

Hz, 1H), 3.23 (s, 3H), 2.29-2.25 (d, J = 14.8 Hz, 1H), 2.15-2.12 (d, J = 14.8 Hz, 1H),
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1.72 (s, 1H), 1.35-1.30 (m, 9H), 1.15-1.08 (m, 2H), 1.00-0.87 (m, 2H); *C NMR (100
MHz, CDCl5): & = 181.8, 142.7, 134.3, 127.8, 123.1, 122.3, 108.4, 71.5, 49.5, 46.4,
39.4, 37.8, 27.7, 26.4, 25.5, 22.0, 21.9 ppm; IR (KBr): vmax 3475, 2929, 1698, 1612,
1379 cm™; HRMS (ESI) calcd for C17H23NNaO, [M+Na]* 296.1621, found 296.1629.

atla
I/\l o

3g: A pale yellow solid, Rs 0.3 (EtOAc/petroleum ether = 1:2); mp = 89-91 °C; 'H
NMR (400 MHz, CDCls): & = 7.30-7.25 (m, 2H), 7.08-7.04 (m, 1H), 6.88-6.86 (d, J =
7.6 Hz, 1H), 3.23 (s, 3H), 2.30-2.27 (d, J = 14.8 Hz, 1H), 2.14-2.11 (d, J = 14.8 Hz,
1H), 1.73 (s, 1H), 1.34 (s, 3H), 1.23-1.08 (m, 2H), 0.95 (s, 3H), 0.78-0.74 (t, J = 7.6
Hz, 3H); *C NMR (100 MHz, CDCls): & = 181.6, 142.8, 134.0, 127.9, 123.1, 122.4,
108.5, 72.9, 47.7, 46.7, 35.2, 27.5, 27.1, 26.4, 8.2 ppm; IR (KBr): vmax 3472, 2988,
1703, 1612, 1378 cm™; HRMS (ESI) calcd for CisHosNNaO, [M+Na]* 270.1465,
found 270.1473.

3g’: A colorless oil, R 0.25 (EtOAc/petroleum ether = 1:2); *H NMR (400 MHz,
CDCly): & = 7.30-7.26 (m, 1H), 7.22-7.20 (d, J = 7.2 Hz, 1H), 7.08-7.04 (m, 1H),
6.88-6.86 (d, J = 7.6 Hz, 1H), 3.24 (s, 3H), 2.34-2.31 (d, J = 14.8 Hz, 1H), 2.11-2.07
(d, J = 14.8 Hz, 1H), 1.77 (s, 1H), 1.42-1.29 (m, 5H), 0.86-0.82 (t, J = 7.6 Hz, 3H),
0.64 (s, 3H); **C NMR (100 MHz, CDCls): & = 182.0, 142.9, 134.4, 128.0, 123.0,
122.3, 108.4, 72.7, 48.3, 46.6, 37.5, 27.5, 26.4, 25.9, 8.1 ppm; IR (KBr): vmax 3482,
2967, 1700, 1610, 1378 cm™.

Qi /*OH
N™ =0
/

3h: A pale yellow oil, Rf 0.1 (EtOAc/petroleum ether = 1:2); *H NMR (400 MHz,
CDCls): & = 7.30-7.26 (m, 1H), 7.18-7.16 (m, 1H), 7.10-7.06 (m, 1H), 6.87-6.85 (d, J
= 8.0 Hz, 1H), 3.69-3.66 (m, 1H), 3.47-3.46 (m, 1H), 3.22 (s, 3H), 2.35 (s, 1H),
2.19-2.12 (m, 1H), 2.02-1.95 (m, 1H), 1.41 (s, 3H); *C NMR (100 MHz, CDCl3): & =
181.5, 142.9, 134.1, 128.0, 122.8, 122.4, 108.3, 59.4, 47.0, 40.1, 26.3, 23.5 ppm; IR
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(KBI): vmax 3430, 2926, 1699, 1611, 1379 cm™: HRMS (ESI) calcd for C1,H1sNNaO,
[M+Na]* 228.0995, found 228.1005.
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Characterization of Products 4

Me HO

@iK

/
4a: A white solid, R 0.2 (EtOAc/petroleum ether = 1:2); mp = 98-100 °C; *H NMR

(400 MHz, CDCl): & = 7.07-7.05 (m, 2H), 6.76-6.75 (d, J = 7.6, 1H), 3.20 (s, 3H),
2.35-2.31 (d, J = 14.8 Hz, 1H), 2.32 (s, 3H), 2.12-2.08 (d, J = 14.8 Hz, 1H), 1.97 (s,
1H), 1.31 (s, 3H), 1.04 (s, 3H), 0.84 (s, 3H); *C NMR (100 MHz, CDCl5): & = 181.4,
140.4, 134.0, 132.0, 128.2, 123.9, 108.2, 70.8, 49.9, 46.8, 31.0, 30.0, 27.5, 26.3, 21.1
ppm; IR (KBr): vma 3460, 2925, 1696, 1623, 1379 cm™; HRMS (ESI) calcd for
Ci5H2:NNaO; [M+Na]* 270.1465, found 270.1470.

MeO HO><
N~ >0
/

4b: A white solid, R 0.1 (EtOAc/petroleum ether = 1:2); mp = 99-101 °C; *H NMR
(400 MHz, CDCls): 6 = 6.83 (s, 1H), 6.80-6.75 (m, 2H), 3.78 (s, 3H), 3.20 (s, 3H),
2.35-2.31 (d, J = 14.8 Hz, 1H), 2.10-2.06 (d, J = 14.8 Hz, 1H), 2.03 (s, 1H), 1.32 (s,
3H), 1.06 (s, 3H), 0.83 (s, 3H); *C NMR (100 MHz, CDCls): 6 = 181.2, 155.9, 136.3,
135.5, 111.9, 110.7, 108.7, 70.8, 55.8, 50.0, 47.2, 31.3, 29.8, 27.5, 26.4 ppm; IR
(KBr): vmax 3478, 2968, 1701, 1496, 1600, 1379 cm™*; HRMS (ESI) calcd for
C1sH2:NNaO3z [M+Na]* 286.1414, found 286.1423.

F; HO )<
N~ >0
/

4c: A white solid, R; 0.2 (EtOAc/petroleum ether = 1:2); mp = 123-125 °C; *H NMR
(400 MHz, CDCl5): § = 7.00-6.95 (m, 2H), 6.80-6.76 (m, 1H), 3.22 (s, 3H), 2.37-2.34
(d, J = 14.8 Hz, 1H), 2.10-2.07 (d, J = 14.8 Hz, 1H), 1.80 (s, 1H), 1.33 (s, 3H), 1.09 (s,
3H), 0.81 (s, 3H); **C NMR (100 MHz, CDCls): & = 181.3, 159.2 (d, Jc.r = 238.8 Hz),
138.7, 135.9 (d, Je.r = 7.8 Hz), 114.0 (d, Jc.r = 23.2 Hz), 111.4 (d, Jcr = 25.2 Hz),
108.8 (d, Jc-r = 7.8 Hz), 70.7, 50.0, 47.2, 31.8, 29.8, 27.3, 26.5 ppm; IR (KBI): Umax
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3474, 2970, 1702, 1620, 1495, 1378 cm™; HRMS (ESI) calcd for Cyi4H1FNNaO,

[M+Na]* 274.1214, found 274.1223.
Cl HO

e

;\l ¢}
4d: A white solid, R 0.2 (EtOAc/petroleum ether = 1:2); mp = 103-105 °C; *H NMR
(400 MHz, CDCls): & = 7.24-7.21 (dd, J = 2.0, 8.0 Hz, 1H), 7.18 (d, J = 1.6 Hz, 1H),
6.78-6.76 (d, J = 8.4 Hz, 1H), 3.19 (s, 3H), 2.35-2.31 (d, J = 14.8 Hz, 1H), 2.09-2.05
(d, J = 14.8 Hz, 1H), 1.85 (s, 1H), 1.30 (s, 3H), 1.07 (s, 3H), 0.79 (s, 3H); °C NMR
(100 MHz, CDCl3): 6 = 181.1, 141.4, 135.9, 127.7, 123.7, 109.2, 70.6, 50.0, 47.0,
31.7, 29.8, 27.2, 26.4 ppm; IR (KBr): vmax 3465, 2969, 1706, 1609, 1490, 1346 cm™;

HRMS (ESI) calcd for C14H1sCINNaO, [M+Na]* 290.0918, found 290.0927.

vt

4e: A white solid, R 0.2 (EtOAc/petroleum ether = 1:2); mp = 126-128 °C; 'H NMR
(400 MHz, CDCls): § = 7.59-7.57 (dd, J = 1.6, 8.0 Hz, 1H), 7.50-7.49 (d, J = 1.6 Hz,
1H), 6.66-6.64 (d, J = 8.4 Hz, 1H), 3.20 (s, 3H), 2.35-2.31 (d, J = 14.8 Hz, 1H),
2.09-2.05 (d, J = 14.8 Hz, 1H), 1.74 (s, 1H), 1.32 (s, 3H), 1.09 (s, 3H), 0.81 (s, 3H);
B3C NMR (100 MHz, CDCl3): 6 = 180.8, 142.6, 136.7, 136.6, 132.0, 110.4, 84.8, 70.7,
50.0, 46.8, 31.8, 29.8, 27.3, 26.4 ppm; IR (KBr): vmax 3474, 2968, 1706, 1602, 1486,
1362 cm™; HRMS (ESI) calcd for CisHigINNaO, [M+Na]® 382.0274, found

382.0279.
NC HO

QiK

/
4f: A white solid, Rf 0.1 (EtOAc/petroleum ether = 1:2); mp = 145-147 °C; 'H NMR

(400 MHz, CDCls): & = 7.60-7.58 (dd, J = 1.6, 8.0 Hz, 1H), 7.46-7.45 (d, J = 1.6 Hz,
1H), 6.92-6.90 (d, J = 8.0 Hz, 1H), 3.23 (s, 3H), 2.39-2.35 (d, J = 14.8 Hz, 1H),
2.13-2.09 (d, J = 14.8 Hz, 1H), 1.60 (s, 1H), 1.31 (s, 3H), 1.09 (s, 3H), 0.75 (s, 3H);
13C NMR (100 MHz, CDCls): & = 181.3, 146.8, 135.2, 133.0, 126.7, 119.3, 108.7,
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105.1, 70.5, 50.0, 46.4, 32.0, 29.9, 27.0, 26.5 ppm; IR (KBr): vmax 3492, 2971, 2930,
1717, 1614, 1498, 1344 cm™; HRMS (ESI) calcd for CisHigNNaO, [M+Na]®

281.1260, found 281.1268.
EtO,C HO

A<

l/\l @]
4g: A white solid, R; 0.1 (EtOAc/petroleum ether = 1:3); mp = 103-105 °C; ‘*H NMR
(400 MHz, CDCls): & = 8.02-8.00 (dd, J = 1.6, 8.4 Hz, 1H), 7.87 (d, J = 1.6 Hz, 1H),
6.88-6.87 (d, J = 8.4 Hz, 1H), 4.37-4.32 (m, 2H), 3.24 (s, 3H), 2.38-2.34 (d, J = 14.8
Hz, 1H), 2.17-2.13 (d, J = 14.8 Hz, 1H), 1.74 (s, 1H), 1.39-1.36 (t, J = 7.2 Hz, 3H),
1.33 (s, 3H), 1.08 (s, 3H), 0.74 (s, 3H); *C NMR (100 MHz, CDCls): & = 181.9,
166.4, 146.9, 134.1, 130.4, 124.5, 124.4, 107.8, 70.7, 60.8, 50.1, 46.5, 32.0, 29.6, 27.1,
26.5, 14.3 ppm; IR (KBF): vmax 3505, 2971, 1707, 1614, 1499, 1374 cm™; HRMS (ESI)

caled for C17H23NNaO4 [M+Na]* 328.1519, found 328.1523.

H(}<
Me N~ >0
/

4h: A pale yellow oil, R; 0.2 (EtOAc/petroleum ether = 1:3); *H NMR (400 MHz,
CDCl3): 6 =7.06-7.04 (d, J = 7.6 Hz, 1H), 7.00-6.98 (d, J = 7.6 Hz, 1H), 6.95-6.91 (t,
J=7.2 Hz, 1H), 3.50 (s, 3H), 2.58 (s, 3H), 2.35-2.31 (d, J = 14.8 Hz, 1H), 2.11-2.07
(d, J = 14.8 Hz, 1H), 1.97 (s, 1H), 1.30 (s, 3H), 1.06 (s, 3H), 0.82 (s, 3H); **C NMR
(100 MHz, CDCls): 6 = 182.3, 140.5, 134.6, 131.6, 122.3, 121.0, 120.1, 70.8, 50.2,

46.1, 31.3, 29.8, 29.7, 27.8, 19.1 ppm; IR (KBr): vmax 3464, 2970, 1698, 1601, 1460,

1338 cm™; HRMS (ESI) calcd for C1sH2:NNaO, [M+Na]* 270.1465, found 270.1472.
HO

- fK

F ;\l o)

4i: A colorless oil, Rs 0.4 (EtOAc/petroleum ether = 1:3); *H NMR (400 MHz, CDCls):
8 = 7.02-6.95 (M, 3H), 3.44 (s, 3H), 2.37-2.34 (d, J = 14.8 Hz, 1H), 2.12-2.09 (d, J =
14.8 Hz, 1H), 1.77 (s, 1H), 1.32 (s, 3H), 1.08 (s, 3H), 0.81 (s, 3H); °C NMR (100
MHz, CDCl3): § = 181.2, 148.0 (d, Jcr = 242.6 Hz), 137.0 (d, Jor = 2.9 Hz), 129.5 (d,
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JeF= 8.0 HZ), 122.8 (d, JerF= 6.2 HZ), 119.0 (d, JeF= 3.2 HZ), 115.7 (d, Jer= 19.2
Hz), 70.8, 50.2, 47.1, 31.7, 29.7, 28.8, 27.6 ppm; IR (KBr): vmax 3484, 2970, 1710,
1630, 1483, 1376 cm™; HRMS (ESI) calcd for CisH:sFNNaO, [M+Na]* 274.1214,

found 274.1220.
HO

acte

/
Bn
4j: A colorless oil, Rf 0.3 (EtOAc/petroleum ether = 1:3); 'H NMR (400 MHz,

CDCly): & = 7.29-7.22 (m, 6H), 7.17-7.13 (m, 1H), 7.04-7.00 (m, 1H), 6.76-6.74 (d, J
= 8.0 Hz, 1H), 5.00-4.97 (d, J = 15.6 Hz, 1H), 4.91-4.88 (d, J = 15.6 Hz, 1H),
2.44-2.41 (d, J = 14.8 Hz, 1H), 2.20-2.16 (d, J = 14.8 Hz, 1H), 1.95 (s, 1H), 1.40 (s,
3H), 1.10 (s, 3H), 0.83 (s, 3H); *C NMR (100 MHz, CDCl5): 6 = 181.6, 141.9, 135.9,
134.1, 128.7, 127.7, 127.5, 127.4, 123.2, 122.4, 109.5, 70.9, 49.9, 46.8, 43.9, 31.7,
29.7, 28.0 ppm; IR (KBr): vmax 3466, 2968, 1703, 1610, 1490, 1380 cm™; HRMS (ESI)

calced for CyoH23sNNaO, [M+Na]"* 332.1621, found 332.1624.
AcO_ HO

}\l 0

4l: A pale yellow oil, R 0.1 (EtOAc/petroleum ether = 1:3); *H NMR (400 MHz,
CDCly): & = 7.31-7.24 (m, 2H), 7.05-7.02 (m, 1H), 6.87-6.85 (d, J = 7.6 Hz, 1H),
4.41-4.38 (d, J = 10.4 Hz, 1H), 4.04-4.02 (d, J = 10.4 Hz, 1H), 3.33 (s, 3H), 2.32-2.29
(d, J = 14.8 Hz, 1H), 2.18-2.14 (d, J = 14.8 Hz, 1H), 1.89 (s, 1H), 1.83 (s, 3H), 1.07 (s,
3H), 0.82 (s, 3H); **C NMR (100 MHz, CDCls): 5 = 178.3, 170.2, 143.7, 129.4, 128.6,
124.2, 122.3, 108.4, 70.6, 68.7, 50.7, 45.1, 31.6, 29.9, 26.4, 20.4 ppm; IR (KBr): vmax
3472, 2970, 1744, 1707, 1612, 1494, 1378 cm™; HRMS (ESI) calcd for C16H21NNaO4
[M+Na]* 314.1363, found 314.1370.

HO
aate
N™ ~0
/
4m: A white solid, R¢ 0.3 (EtOAc/petroleum ether = 1:2); mp = 141-143 °C; 'H NMR

(400 MHz, CDCls): & = 7.24-7.16 (m, 2H), 7.07-6.72 (m, 4H), 6.72-6.70 (d, J = 8.0
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Hz, 2H), 6.57-6.55 (d, J = 8.0 Hz, 1H), 3.10-3.07 (d, J = 12.8 Hz, 1H), 2.95-2.93 (d, J
= 12.8 Hz, 1H), 2.91 (s, 3H), 2.54-2.50 (d, J = 14.8 Hz, 1H), 2.30-2.27 (d, J = 14.8 Hz,
1H), 1.94 (s, 1H), 1.08 (s, 3H), 0.87 (s, 3H); **C NMR (100 MHz, CDCls): § = 179.9,
143.4, 134.7, 130.9, 129.9, 128.0, 127.2, 126.5, 124.2, 121.9, 108.1, 71.0, 52.8, 48.7,
47.0, 31.5, 30.0, 25.9 ppm; IR (KBr): vmax 3461, 2964, 1706, 1612, 1470, 1379 cm™;
HRMS (ESI) calcd for Cy0H2sNNaO; [M+Na]* 332.1621, found 332.1625.
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Investigation of the Reaction Mechanism

HO

standard
conditions >
+  EtOH =~ e
N (0]
\ N
/

TEMPO (1 equiv)
¢}

la 2a 3a, trace

When the TEMPO was added to the reaction of la with 2a under the standard
conditions, only a trace amount of the desired product 3a was observed. The result

indicates that the radical intermediate should be involved in the catalytic cycle of the

reaction.
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Isotope Labeling Experiment

a) Intramolecular Kinetic Isotope Effect (KIE) Experiment:

[Di]-1a was synthesized according the literature procedure. A 10 mL oven-dried
Schlenk-tube were charged with [D;]-1a (0.2 mmol, 1.0 equiv). The tube was
evacuated and backfilled with nitrogen (three times). TBHP (0.4 mmol, 2 equiv) in 1
mL of isopropanol were added by syringe under nitrogen. The tube was then sealed
and the mixture was stirred at 100 °C for 24 h. Upon completion of the reaction, the
mixture was diluted with EtOAc, and the solvent was then removed under vacuo. The
residue was purified with chromatography column on silica gel to give the

corresponding product. The product was analysis by *H NMR (Figure 1).

HO
standard ><
@\ condmons 7N o
J\% 3e + —
Kn/kp = 1.0 o ;\, o

(bi-1a 82% yield [Da}-3e
I
I
T T \ T
7.4 7.2 7.0 opm
QL QLO
[Dl ]-3e
' |
| I
I
'I | I
| 1
L N

T R R N N R R D
8.0 75 70 60 55 50 45 40 35 30 25 20 15 1.0 pprr

: WT 8

Figure 1. *H NMR spectra of the mixture of the product 3e and [D1]-3e.
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b) Intermolecular Kinetic Isotope Effect (KIE) Experiment:

Aniline (ring-Ds, 98%, cat. No. DLM-862-0) were purchased from Cambridge Isotope
Laboratories. The isotope reagent was used without further purification. [Ds]-1a was
synthesized according the literature procedure using Ds-aniline as starting material.* A
10 mL oven-dried Schlenk-tube were charged with [Ds]-1a (0.1 mmol) and 1a (0.1
mmol). The tube was evacuated and backfilled with nitrogen (three times). TBHP (0.4
mmol, 2 equiv) in 1 mL of isopropanol were added by syringe under nitrogen. The
tube was then sealed and the mixture was stirred for at 100 °C 24 h. Upon completion
of the reaction, the mixture was diluted with EtOAc, and the solvent was then
removed under vacuo. The residue was purified with chromatography column on
silica gel to give the corresponding product. The product was analysis by *H NMR
(Figure 2).

la D D 1o

standard
e __condiions _ . DMX @
ky/kp = 1.0 5 }\1 o
I;[ )H/ 72% yield [Dal-3¢

[Ds]-1a
la/[Ds]-la=1:1

Qﬁ pasts

N

(D4} 3e

| ! JL . JJL_JLJUL_L

T T \ T T T \ T T 1
85 8.0 75 70 65 6.0 55 5.0 45 4.0 35 3.0 25 20 15 1.0 ppm

et B Ees

Figure 2. *H NMR spectra of the mixture of the product 3e and [Da]-3e.
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c) Intermolecular Kinetic Isotope Effect (KIE) Experiment:

Methanol-D, (99.5%, cat. No. DLM-24TC-0) were purchased from Cambridge

Isotope Laboratories. The isotope reagent was used without further purification. A 10

mL oven-dried Schlenk-tube were charged with la (0.2 mmol). The tube was

evacuated and backfilled with nitrogen (three times). TBHP (0.4 mmol, 2 equiv) in 1

mL of methanol/Ds-methanol (1:1) were added by syringe under nitrogen. The tube

was then sealed and the mixture was stirred at 100 °C for 24 h. Upon completion of

the reaction, the mixture was diluted with EtOAc, and the solvent was then removed

under vacuo. The residue was purified with chromatography column on silica gel to

give the corresponding product. The product was analysis by *H NMR (Figure 3).

CH30H ~
2h D
standard D
™ —OH oD
la 4 f conditions /‘\\(\/ . 7 N[/
kn/kp = 6.7 — —
[ H/KD N/\O N o
CD30D ~ / /
3h [D3]-3h
[D4l-2h 20% vyield
2h/[Dy]-2h = 1:1

2.5 ppm

i " A ‘f ‘n
. J L WLL MIIA

T T | | | T T | T T T | | | | T | \
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

ez - LI

Figure 3. '"H NMR spectra of the mixture of the product 3h and [Ds]-3h.
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'H NMR and **C NMR Spectra of the Products 3
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