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Experimental Section

All reagents and solvents were used as received from commercial suppliers. IR spectra were
recorded on an FT-IR spectrometer. 'H NMR spectra were recorded in CDCl; containing
tetramethylsilane as an internal standard, and were acquired on either a 300 or a 500 MHz
spectrometer. 3C NMR spectra were acquired on a 125 MHz spectrometer. High-resolution
mass spectra were obtained using FAB mass spectrometer. The light source was a high-pressure

(100 W) mercury arcs and 28W blue LED.

General procedures for the photoreaction of arylboronic acids 3 and acrylonitrile 4a

An aqueous CH;CN solution (CH;CN 36 mL, H,O 4 mL) of arylboronic acids 3 (20 mM),
NaOH (20 mM), Phen (10 mM), and DCB (10 mM) in Pyrex vessels (18 mm x 180 mm) was
purged with argon for 10 min, and acrylonitrile 4a (100 mM) was added under argon
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atmosphere. The mixture was irradiated with 100 W high-pressure mercury lamp for 6 h, and
then the solvent was removed under reduced pressure. The crude product was purified by silica-
gel column chromatography using hexane/EtOAc as the eluents to yield adducts S. The

photoreactions of alkyl- and alkenyl-boronic acids 6 were also carried out similarly.

Optimization in the photoreaction of phenylboronic acid 3a with 4a
The effects of concentration of 4a, photocatalyst, solvent, and base were investigated in the

photoreaction of 3a with 4a as shown in Table S1-S3.

Table S1. Effect of concentration of 4a in the photoreaction of 3a with 4a

B(OH); hv, 3 h GN
Phen (20 mM), DCB(20 mM)
/\CN NaOH (20 mM)

4a CH3CN/H,0=9:1

3a (20 mM)

5aa

Entry 4a/mM Yield of 5aa/%

1 20 (1 equiv. 37

)
40 (2 equiv.) 51
60 (3 equiv.) 57

2

3

4 80 (4 equiv.) 66
5 100 (5 equiv.) 74
6

120 (6 equiv.) 63
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Table S2. Effect of photocatalyst in the photoreaction of 3a with 4a

3a (20 mM) + 4a (100 mM)

Arene, Electron-acceptor
NaOH (20 mM)

hv

CH3CN/H20=91

5aa

Entry Arene (mM) Electron-acceptor (mM) Irradiation time/h Yield of 5aa/%

N =

o o b

Phen (20)

Phen (10)

Phen (5)
Biphenyl (20)
Biphenyl (10)
Biphenyl (5)

DCB (20)
DCB (10)
DCB (5)
DCN (20)
DCN (10)
DCN (5)

12

74
78
64
48
41
56
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Table S3. Effects of solvent and base in the photoreaction of 3a with 4a

hv,6 h
Phen (10 mM), DCB (10 mM)
Base (20 mM)

3a (20 mM) + 4a (100 mM) Sorvent 5aa
Entry Solvent Base Yield of 5aa/%

1 DMF/H,0 = 9:1 NaOH 26
2 DMSO/H,0 = 9:1 NaOH 11
3 EtOH/H,0 = 9:1 NaOH 25
4 MeOH/H,0 = 9:1 NaOH 49
5 CH3COCH3/MH,0=9:1  NaOH 66
6 CH3CN/H,0 = 9:1 NaOH 78
7 CH3CN/H,0 = 8:2 NaOH 66
8 CH3CN/H,0 = 7:3 NaOH 41
9 CH3CN/H,0 = 9:1 LiOH 39
10 CH3CN/H,0 = 9:1 KOH 48
1 CH3CN/H,0 = 9:1 (n-Bu)aN""OH 21
12 CH4CN (dry) (n-Bu)sN*"OH 0
13 CH3CN/H,0 = 9:1 Na,COs3 50
14 CH5CN/H,0 = 9:1 K2CO3 59
15 CH3CN/H,0 = 9:1 Cs2C03 61
16 CH3CN/H,0 = 9:1 CH3CONa 32

Characterization data for Saa—wa, 7aa—ca, Sab—af, 7bd, 7cd, and 8-11

©/\/CN
Saa Compound 5aa has been previously reported.! Colorless oil, 'H NMR

(300 MHz, CDCls): § 7.42-7.16 (m, 5H), 2.95 (t, J = 7.4 Hz, 2H), 2.61 (t, J = 7.4 Hz, 2H); 13C
NMR (125 MHz, CDCly): § 138.2, 129.0, 128.4, 127.3, 119.3, 31.7, 19.5; GC-MS (M*) 131.
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CN

5fa  Colorless oil, IR (KBr, cm™) 2964, 2246; 'H NMR (300 MHz,
CDCl3): 8 7.36 (d, J = 6.4 Hz, 2H), 7.16 (d, J= 6.4 Hz, 2H), 2.93 (t, J = 7.4 Hz, 2H), 2.60 (t, J =
7.4 Hz, 2H), 1.31 (s, 9H);13C NMR (125 MHz, CDCl;): 6 150.2, 135.1, 128.1, 125.9, 119.5,
34.6,31.4,31.2,19.5; HRMS (FAB) calcd for M+H)* C;3H 3N, 188.1439; found, 188.1429.

o

5ga Compound 5ga has been previously reported.' Colorless oil, 'H

HsCO

NMR (300 MHz, CDCLs): § 7.16 (d, J = 8.7 Hz, 2H), 6.87 (d, J = 8.7 Hz, 2H), 3.80 (s, 3H), 2.90
(t, J=7.3 Hz, 2H), 2.58 (t, J = 7.3 Hz, 2H); '*C NMR (125 MHz, CDCl;): 5 158.8, 130.2, 129.4,
119.3, 114.3, 55.4,30.9, 19.8.

Me

CDCLy): § 7.16-7.12 (m, 4H), 2.91 (t, J = 7.4 Hz, 2H), 2.58 (t, J = 7.4 Hz, 2H), 2.34 (s, 3H); *C
NMR (125 MHz, CDCLy): & 136.9, 135.2, 129.6, 128.3, 119.4, 31.3, 21.2, 19.6; HRMS (FAB)
caled for (M+H)* C,oH,N, 146.0970; found, 146.0965.

Sha Colorless oil, IR (neat, cm™) 3021, 2925, 2245; "H NMR (500 MHz,

SO
HO Sia White solid, mp 48 °C; IR (KBr, em™') 3254, 3199, 2240; 'H NMR

(300 MHz, CDCLy): & 7.31 (d, J = 8.0 Hz, 2H), 7.20 (d, J = 8.0 Hz, 2H), 4.61 (s, 2H), 2.93 (t, J =
7.3 Hz, 2H), 2.59 (t, J = 7.3 Hz, 2H), 2.44 (s, 1H, OH); *C NMR (125 MHz, CDCl;): § 140.1,
137.4, 128.5, 127.6, 119.3, 64.6, 31.2, 19.5; HRMS (FAB) caled for (M+H)" C,oH;;NO,
162.0919; found, 162.0899.
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0 /@/\/CN
A
H 5ja White solid, mp 77 °C; IR (KBr, cm™') 3302, 3172, 2250, 1683;
"H NMR (300 MHz, CDCls): & 7.56 (s, 1H, NH), 7.48 (d, J = 8.4 Hz, 2H), 7.18 (d, /= 8.4 Hz,
2H), 2.92 (t, J= 7.3 Hz, 2H), 2.61 (t, J= 7.3 Hz, 2H), 2.16 (s, 3H);'3C NMR (125 MHz,
CDCl;): 6 168.6, 137.2, 133.9, 128.9, 120.4, 119.3, 31.0, 24.6, 19.6; HRMS (FAB) calcd for
(M+H)* C,;H3N,0, 189.1028; found, 189.1033.

Me

©/\/CN
5ka Colorless oil; IR (neat, cm™') 2948, 2246; 'H NMR (300 MHz, CDCl,):

§7.19-7.14 (m, 4H), 2.98 (t, J = 7.3 Hz, 2H), 2.58 (t, J = 7.3 Hz, 2H), 2.33 (s, 3H); *C NMR
(125 MHz, CDCLy): § 136.3, 135.9, 130.6, 128.8, 127.5, 126.6, 119.3, 29.0, 19.3, 18.1; HRMS
(FAB) calcd for (M+H)* C,oH 5N, 146.0970; found, 146.0954.

Me

Me Me

(300 MHz, CDCls): 6 6.79 (s, 2H), 2.93 (t,J = 7.5 Hz, 2H), 2.38 (t, /= 7.5 Hz, 2H), 2.23 (s, 3H),
2.18 (s, 6H); 3C NMR (125 MHz, CDCls): 6 135.6, 135.0, 130.8, 128.3, 118.4,24.2, 19.8, 18.7,
15.7; HRMS (FAB) calcd for (M+H)* C,H 4N, 174.1283; found, 174.1270.

5la  White solid, mp 82 °C; IR (KBr, cm™) 2966, 2921, 2240; 'H NMR

Br

NMR (300 MHz, CDCLy): § 7.47 (d, J = 8.4 Hz, 2H), 7.13 (d, J = 8.4 Hz, 2H), 2.92 (t, J = 7.3

Sna Compound 5na has been previously reported.? Colorless oil, 'H

Hz, 2H), 2.61 (t, J = 7.3 Hz, 2H); *C NMR (125 MHz, CDCl;): § 137.0, 132.1, 130.1, 121.3,
118.9,31.1,19.3.
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Cl
Sma Compound 5na has been previously reported.' Colorless oil, 'H

NMR (300 MHz, CDCls): & 7.31 (d, J = 8.3 Hz, 2H), 7.17 (d, J= 8.3 Hz, 2H), 2.92 (t, /= 7.3
Hz, 2H), 2.60 (t, J = 7.3 Hz, 2H); '3C NMR (125 MHz, CDCl,): 6 136.7, 133.1, 129.9, 129.1,
119.1, 30.9, 19.3.

F\©/\/CN
50a Compound 50a has been previously reported.! Colorless oil, 'H

NMR (300 MHz, CDCly): & 7.34-7.26 (m, 1H), 7.03-6.92 (m, 3H), 2.95 (t, J = 7.3 Hz, 2H),
2.62 (t, J = 7.3 Hz, 2H); 3C NMR (125 MHz, CDCl;): 5 163.0 (d, J = 250.3 Hz), 140.5 (d, J =
7.3 Hz), 130.5 (d, J= 8.3 Hz), 124.1 (d, J=3.0 Hz), 118.9, 115.4 (d, J=21.3 Hz), 114.3 (d, J =
21.0 Hz), 31.3, 19.2.

0]

HOJ\©/\/ CN
S5pa  White solid, mp 155 °C; IR (KBr, cm™) 3627, 3067, 2921, 2250

1679; 'H NMR (500 MHz, CDCl;): 6 8.03 (d, J= 6.9 Hz, 1H), 7.97 (s, 1H), 7.51-7.46 (m, 2H),

b

3.03 (t, J= 7.4 Hz, 2H), 2.67 (t, J = 7.4 Hz, 2H) 3C NMR (125 MHz, CDCl5): 6 171.6, 138.5,
134.0, 130.0, 129.3, 118.8, 31.4, 19.3; HRMS (FAB) calcd for (M+H)* C(H;(NO,, 176.0712;
found, 176.0706.

CN
H,N
0 5qa  White solid, mp 128 °C; IR (KBr, cm™) 3291, 3136, 2929,
2242, 1661, 1609; 'H NMR (300 MHz, CDCl;): 6 7.80 (d, J = 8.0 Hz, 2H), 7.33 (d, J = 8.0 Hz,
2H), 6.17 (brs, 1H, NH), 5.93 (brs, 1H, NH), 3.02 (t, J = 7.2 Hz, 2H), 2.66 (t, J = 7.2 Hz, 2H);
3C NMR (125 MHz, CDCls) 8 169.0, 142.2, 132.5, 128.7, 128.1, 118.8, 31.4, 19.2; HRMS
(FAB) calcd for (M+H)* C10H1;N,0, 175.0871; found, 175.0901.
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o
NC

(300 MHz, CDCly): 8 7.65 (d, J = 8.2 Hz, 2H), 7.37 (d, J = 8.2 Hz, 2H), 3.03 (t, J = 7.2 Hz, 2H),

S5ra Compound Sra has been previously reported.’ White solid, 'H NMR

2.70 (t, J = 7.2 Hz, 2H); 3C NMR (125 MHz, CDCl;): é 143.3, 132.8, 129.3, 118.6, 118.5,
111.5,31.6, 19.0.

/@/\/CN
FsC

NMR (500 MHz, CDCls): § 7.60 (d, J = 7.7 Hz, 2H), 7.35 (d, J = 7.7 Hz, 2H), 3.01 (t, J = 7.3

Ssa  Compound 5sa has been previously reported.> Colorless oil, 'H

Hz, 2H), 2.64 (t, J = 7.3 Hz, 2H) 3C NMR (125 MHz, CDCly): & 142.0, 129.5 (q, J = 32 Hz),
128.8, 126.0, 126.0, 124.1 (q, J =270 Hz), 118.7, 31.4, 19.2.

CN

:

S5ta Compound 5ta has been previously reported.* White solid, 'H
NMR (300 MHz, CDCL): § 7.59-7.54 (m, 4H), 7.46—7.40 (m, 2H), 7.37-7.28 (m, 3H), 2.98 (t,

J =174 Hz, 2H), 2.63 (t, J = 7.4 Hz, 2H); 3C NMR (125 MHz, CDCly): 5 140.7, 140.3, 137.2,
128.9, 128.8, 127.7, 127.5, 127.2, 119.3, 31.3, 19.5.

CN

o8

Sua Compound 5ua has been previously reported.> Colorless oil, 'H NMR
(300 MHz, CDCl;): & 7.93-7.88 (m, 2H), 7.80 (d, J = 7.9 Hz, 1H), 7.59-7.49 (m, 2H), 7.47-

7.39 (m, 2H), 3.44 (t, J = 7.5 Hz, 2H), 2.76 (t, J = 7.5 Hz, 2H); 3C NMR (125 MHz, CDCLy): &
134.1, 134.0, 131.2, 129.3, 128.2, 126.7, 126.0, 125.7, 122.7, 119.3, 28.9, 18.6.

CN

Q Q Sva Compound 5Sva has been previously reported.® White solid, 'H NMR
(300 MHz, CDCls): 6 8.79-8.76 (m, 1H), 8.67 (d, J = 8.2 Hz, 1H), 8.00-7.97 (m, 1H), 7.89—
7.86 (m, 1H), 7.72-7.61 (m, 5H), 3.51 (t, J = 7.5 Hz, 2H), 2.85 (t, J = 7.5 Hz, 2H); *C NMR
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(150 MHz, CDCl;): 6 132.0, 131.4, 130.9, 130.1, 130.0, 128.5, 127.2, 127.1, 127.0, 126.8, 126.7,
123.7,123.3, 122.5, 119.2, 29.3, 18.1.

(@) CN
Svad |
S5wa  Colorless oil, IR (neat, cm™) 2966, 2925, 2248; 'H NMR (300

MHz, CDCl): & 7.73-7.63 (m, 2H), 7.31-7.23 (m, 2H), 7.09 (s, 1H), 3.20 (t, J = 7.3 Hz, 2H),
2.70 (t, J = 7.3 Hz, 2H); 3C NMR (125 MHz, CDCl;): & 140.8, 139.8, 139.4, 124.5, 124.3,
123.3, 122.4, 122.3, 118.6, 26.9, 19.3; HRMS (FAB) caled for (M+H)* C,;H,(NO, 172.0762;
found, 172.0782.

©/\/\/CN
NMR (300 MHz, CDCLy): § 7.32-7.26 (m, 2H), 7.23-7.16 (m, 3H), 2.66 (t, J = 7.3 Hz, 2H),

2.35 (t,J = 7.3 Hz, 2H), 1.85-1.63 (m, 4H); *C NMR (150 MHz, CDCly): § 141.3, 128.6, 128.5,
126.2,119.7, 35.1,30.4, 24.9, 17.2.

7aa Compound 7aa has been previously reported.! Colorless oil, 'H

Shs
7ba  Compound 7ba has been previously reported.” Colorless oil, '"H NMR

(300 MHz, CDCLy): & 2.35 (t, J = 7.4 Hz, 2H), 1.74-1.70 (m, 4H), 1.55 (q, J = 7.2 Hz, 2H),
1.43-1.34 (m, 1H), 1.32-1.12 (m, 3H), 0.96-0.84 (m, 2H); *C NMR (125 MHz, CDCL): &
120.2, 36.7, 32.6, 32.6, 26.4, 26.0, 14.7.

N \/CN(E/Z mixture) 7ca Compound 7ca has been previously reported.®

Colorless oil, 'H NMR (500 MHz, CDCl;): § 5.61-5.54 (m, 1H), 5.45-5.37 (m, 1H), 2.41-2.31
(m, 4H), 2.06-1.98 (m, 2H), 1.44-1.35 (m, 2H), 0.94-0.88 (m, 3H); 3C NMR (125 MHz,
CDCLy): & 134.1, 133.6, 125.8, 125.2, 119.5, 34.6, 29.4, 28.5, 23.3, 22.7, 22.4, 17.8, 17.7, 13.8,
13.7.

CN

5ab Compound 5ab has been previously reported.® Colorless oil, 'H NMR
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(300 MHz, CDCLy): & 7.40-7.23 (m, 5H), 3.23-3.113 (m, 1H), 2.66-2.51 (m, 2H), 1.46 (d, J =
7.0 Hz, 3H); 3C NMR (125 MHz, CDCLy): § 143.2, 129.0, 127.4, 126.7, 118.7, 36.6, 26.5, 20.8.

0]

©/\)J\o/\
5ac Compound Sac has been previously reported.? Colorless oil, 'H NMR

(500 MHz, CDCLy): § 7.28 (t, J = 7.4 Hz, 2H), 7.20-7.18 (m, 3H), 4.12 (q, J = 7.3 Hz, 2H), 2.94
(t, J= 7.7 Hz, 2H), 2.61 (t, J = 7.7 Hz, 2H), 1.22 (t, J = 7.3 Hz, 3H); 3C NMR (125 MHz,
CDCLy): § 173.0, 140.7, 128.6, 128.4, 126.3, 60.5, 36.1, 31.1, 14.3.

0] )<
©/\)‘\o
S5ad Compound 5ad has been previously reported.'® Colorless oil, 'H

NMR (300 MHz, CDCLy): & 7.24-7.19 (m, 2H), 7.14-7.12 (m, 3H), 2.84 (t, J = 7.5 Hz, 2H),
2.45 (t,J=17.5 Hz, 2H), 1.35 (s, 9H); 13C NMR (125 MHz, CDCLy): § 172.4, 140.9, 128.5, 128.4,
126.2, 80.4, 37.2, 31.2, 28.2.

o)

NH,
W S5ae Compound 5ae has been previously reported.!! White solid, 'H NMR

(300 MHz, CDCLy): & 7.33-7.19 (m, SH), 5.36 (brs, 2H, NH,), 2.98 (t, J = 7.8 Hz, 2H), 2.54 (1, J
= 7.8 Hz, 2H); 3C NMR (150 MHz, CDCLy): & 174.4, 140.7, 128.7, 128.4, 126.4, 37.6, 31.5.

l S5af Compound Saf has been previously reported.” Colorless oil, 'H NMR
(300 MHz, CDCl3): 6 7.20-7.06 (m, 10H), 2.82 (s, 4H); '3C NMR (150 MHz, CDCls): 6 142.0,

128.7, 128.6, 126.2, 38.2.

O )<
wo
7bd  Compound 7bd has been previously reported.!> Colorless oil, 'H

NMR (300 MHz, CDCLy): & 2.21 (t, J = 7.9 Hz, 2H), 1.71-1.68 (m, SH), 1.51-1.40 (m, 12H),
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1.23-1.17 (m, 3H), 0.93-0.83 (m, 2H); '3*C NMR (125 MHz, CDCI3): 8 173.7, 79.9, 37.3, 33.3,
33.2,33.1, 33.0, 32.6, 28.2, 28.1, 26.7, 26.6, 26.4, 26.3.

W\)?\Ok

NMR (500 MHz, CDCLy): & 5.45-5.36 (m, 2H), 2.31-2.25 (m, 4H), 2.02-1.91 (m, 2H), 1.42 (s,

7cd  Compound 7cd has been previously reported.!? Colorless oil,'H

9H), 1.39-1.30 (m, 2H), 0.90-0.85 (m, 3H) '*C NMR (125 MHz, CDCL,): 5 172.8, 131.4, 131.1,
128.4, 127.9, 80.1, 35.7, 34.7,29.3, 28.2, 23.1, 22.8, 22.7, 13.9, 13.7.

£k

(0]

\© 8 Compound 8 has been previously reported.!? Colorless oil, 'H NMR (300 MHz,
CDCI3): § 7.23-7.16 (m, 4H), 6.86-6.81 (m, 1H), 1.69-1.53 (m, SH), 1.44-1.39 (m, 1H), 1.23
(s, 6H), 1.01 (s, 6H); 3C NMR (150 MHz, CDCl;): 8 163.7, 128.8, 119.9, 114.0, 60.4, 39.9,
32.7,20.5,17.1; GC-MS (M) 233.

WCN
O\N

MHz, CDCL): 6 7.36-7.25 (m, 5H), 4.79 (t, J = 6.7 Hz, 1H), 3.21-3.11 (m, 2H), 1.59-1.38 (m,

9 Compound 9 has been previously reported.'* Colorless oil, 'H NMR (300

SH), 1.34-1.27 (m, 4H), 1.12-1.06 (m, 9H); '*C NMR (125 MHz, CDCL;): & 134.8, 129.9, 128.6,
127.5,119.3, 75.1, 61.1, 60.0, 40.1, 40.0, 39.5, 34.1, 33.7, 20.6, 20.4, 17.1; GC-MS (M") 286.
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