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General

All manipulations were conducted with a standard Schlenk tube under a nitrogen 
atmosphere. Unless otherwise noted, materials obtained from commercial suppliers 
were used without further purification. Allylic alcohols 1a-l were prepared according 
to a reported method.[1] The P(O)H compounds 2b-g were prepared according to a 
reported method.[2] The P(O)H compound 2i was prepared according to a reported 
method.[3]

Flash column chromatography was carried out on silica gel (200-300 mesh). Thin 
layer chromatography (TLC) was performed using silica gel 60 F254 plates.

1H NMR spectra were recorded on a Bruker AV-300 spectrometer at room 
temperature. Chemical shifts (in ppm) were referenced to tetramethylsilane (δ = 0 
ppm) in CDCl3 as an internal standard. 13C NMR spectra were obtained by the same 
NMR spectrometer and were calibrated with CDCl3 (δ = 77.00 ppm). 31P NMR 
spectra were recorded on a Bruker AV-300 spectrometer and using 85% H3PO4 as 
external standard. Data for 1H NMR are reported as follows: chemical shifts (δ ppm), 
multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet or 
unresolved, br s = broad singlet), coupling constant (Hz) and integration. Data for 13C 
NMR are reported in terms of chemical shift and multiplicity where appropriate. Mass 
spectra were performed on an Aglient 6530 Q-TOF for HRMS. The yields were 
determined on a METTLER TOLEDO ME 104 balance (accuracy: 0.1 mg).
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General procedure for visible-light-promoted carbophosphinylation of 

allylic alcohols (GP)：

Allylic alcohol 1 (0.2 mmol, 1.0 equiv), P(O)H compound 2 (0.5 mmol, 2.5 equiv), 
and eosin Y (0.02 mmol, 0.1 equiv) were placed in a dry 10 mL Schlenk tube under a 
nitrogen atmosphere. Then DMA (2.0 mL) was added. The reaction mixture was 
stirred and irradiated by 12 W blue LEDs (450 nm) at room temperature for 24 h. 
After the reaction was completed monitored by TLC, H2O (10.0 mL) was added, and 
the mixture was extracted by EtOAc (3x10.0 mL). The combined organic layer was 
dried over anhydrous Na2SO4, filtered, and concentrated by rotary evaporation. The 
crude reaction mixture was purified by flash column chromatography on silica gel to 
afford the corresponding product.

Physical data of the compounds

3-(Diphenylphosphoryl)-1,2-diphenylpropan-1-one (3aa)[4]

O

P
O
Ph

Ph

According to GP with 1,1-diphenylprop-2-en-1-ol 1a (42.1 mg, 0.2 mmol, 1.0 equiv), 
diphenylphosphine oxide 2a (101.2 mg, 0.5 mmol, 2.5 equiv), and eosin Y (13.0 mg, 
0.02 mmol, 0.1 equiv). The crude reaction mixture was purified by flash silica gel 
column chromatography (petroleum ether/EtOAc = 3/1) to afford the desired product 
3aa as white solid (62.0 mg, 77%). 1H NMR (300 MHz, CDCl3) δ 7.89-7.81 (m, 2H), 
7.72-7.66 (m, 2H), 7.63-7.57 (m, 2H), 7.39-7.22 (m, 11H), 7.11-7.00 (m, 3H), 5.35-
5.27 (m, 1H), 3.54-3.43 (m, 1H), 2.82-2.71 (m, 1H); 13C NMR (75 MHz, CDCl3) δ 
197.6 (d, J = 6.0 Hz), 138.3 (d, J = 7.1 Hz), 135.5, 133.2 (d, J = 40.1 Hz), 132.6, 
131.8 (d, J = 40.1 Hz), 131.4 (d, J = 2.8 Hz), 131.1 (d, J = 2.8 Hz), 130.4 (dd, J = 
10.7, 9.6 Hz), 128.6 (d, J = 9.4 Hz), 128.2 (d, J =5.6 Hz), 128.1-128.0 (m), 127.0, 
46.3 (d, J = 1.7 Hz), 33.6 (d, J = 70.4 Hz); 31P NMR (121.5 MHz, CDCl3) δ 30.28; 
HRMS (ESI) calculated for C27H24O2P [M+H]+ m/z 411.1508, found 411.1510.
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3-(Diphenylphosphoryl)-1,2-di-p-tolylpropan-1-one (3ba)[4]

O

P
O
Ph

Ph

Me

Me

According to GP with 1,1-di-p-tolylprop-2-en-1-ol 1b (47.9 mg, 0.2 mmol, 1.0 equiv), 
diphenylphosphine oxide 2a (101.5 mg, 0.5 mmol, 2.5 equiv), and eosin Y (13.5 mg, 
0.02 mmol, 0.1 equiv). The crude reaction mixture was purified by flash silica gel 
column chromatography (petroleum ether/EtOAc = 3/1) to afford the desired product 
3ba as white solid (55.0 mg, 63%). 1H NMR (300 MHz, CDCl3) δ 7.75 (d, J = 8.1 Hz, 
2H), 7.72-7.65 (m, 2H), 7.60-7.54 (m, 2H), 7.41-7.26 (m, 6H), 7.09 (d, J = 7.8 Hz, 
4H), 6.87 (d, J = 7.8 Hz, 2H), 5.28-5.20 (m, 1H), 3.46-3.36 (m, 1H), 2.81-2.71 (m, 
1H), 2.29 (s, 3H), 2.16 (s, 3H); 13C NMR (75 MHz, CDCl3) δ 197.5 (d, J = 7.1 Hz), 
143.7, 136.8, 135.6 (d, J = 7.1 Hz), 133.5 (d, J = 52.7 Hz), 133.1, 132.2 (d, J = 53.3 
Hz), 131.3 (dd, J = 40.1, 2.7 Hz), 130.7 (dd, J = 9.3, 5.5 Hz), 129.5, 129.0 (d, J = 3.8 
Hz), 128.4, 128.2 (dd, J = 11.6, 2.8 Hz), 46.0 (d, J = 1.7 Hz), 33.8 (d, J = 71.0 Hz), 
21.5, 20.8; 31P NMR (121.5 MHz, CDCl3) δ 30.46; HRMS (ESI) calculated for 
C29H28O2P [M+H]+ m/z 439.1821, found 439.1827.

3-(Diphenylphosphoryl)-1,2-di-m-tolylpropan-1-one (3ca)

O

P
O
Ph

Ph

Me

Me

According to GP with 1,1-di-m-tolylprop-2-en-1-ol 1c (47.8 mg, 0.2 mmol, 1.0 equiv), 
diphenylphosphine oxide 2a (101.8 mg, 0.5 mmol, 2.5 equiv), and eosin Y (13.6 mg, 
0.02 mmol, 0.1 equiv). The crude reaction mixture was purified by flash silica gel 
column chromatography (petroleum ether/EtOAc = 3/1) to afford the desired product 
3ca as colourless oil (62.0 mg, 71%). 1H NMR (300 MHz, CDCl3) δ 7.72-7.56 (m, 
6H), 7.37-7.27 (m, 6H), 7.20-7.12 (m, 2H), 7.06-6.95 (m, 3H), 6.81 (d, J = 7.2 Hz, 
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1H), 5.32-5.24 (m, 1H), 3.48-3.37 (m, 1H), 2.84-2.74 (m, 1H), 2.25 (s, 3H), 2.12 (s, 
3H); 13C NMR (75 MHz, CDCl3) δ 197.9 (d, J = 7.1 Hz), 138.2, 138.24, 138.21 (d, J 
= 7.1 Hz), 135.5, 133.5, 133.4 (d, J = 54.5 Hz), 132.0 (d, J = 53.9 Hz), 131.1 (dd, J = 
22.0, 2.8 Hz), 130.4 (dd, J = 11.0, 9.3 Hz), 128.9 (d, J = 23.1 Hz), 128.4 (d, J = 23.6 
Hz), 128.0 (d, J = 5.0 Hz), 129.9 (d, J = 6.1 Hz), 127.8, 125.8, 125.0, 46.3 (d, J = 1.7 
Hz), 33.6 (d, J = 70.4 Hz), 21.0; 31P NMR (121.5 MHz, CDCl3) δ 30.32; HRMS (ESI) 
calculated for C29H28O2P [M+H]+ m/z 439.1821, found 439.1823.

3-(Diphenylphosphoryl)-1,2-di-o-tolylpropan-1-one (3da)

O

P
O
Ph

Ph

Me

Me

According to GP with 1,1-di-o-tolylprop-2-en-1-ol 1d (47.7 mg, 0.2 mmol, 1.0 equiv), 
diphenylphosphine oxide 2a (101.5 mg, 0.5 mmol, 2.5 equiv), and eosin Y (13.8 mg, 
0.02 mmol, 0.1 equiv). The crude reaction mixture was purified by flash silica gel 
column chromatography (petroleum ether/EtOAc = 3/1) to afford the desired product 
3da as colourless oil (67.0 mg, 76%). 1H NMR (300 MHz, CDCl3) δ 7.82-7.76 (m, 
2H), 7.65-7.58 (m, 2H), 7.45-7.38 (m, 5H), 7.33-7.26 (m, 2H), 7.22-7.08 (m, 3H), 
7.06-6.94 (m, 3H), 6.89 (d, J = 7.2 Hz, 1H), 5.29-5.21 (m, 1H), 3.67-3.56 (m, 1H), 
2.69-2.59 (m, 1H), 2.13 (s, 3H), 2.10 (s, 3H); 13C NMR (75 MHz, CDCl3) δ 201.8 (d, 
J = 6.6 Hz), 138.4, 137.4, 136.3, 136.0 (d, J = 7.7 Hz), 133.6 (d, J = 45.1 Hz), 132.3 (d, 
J = 44.6 Hz), 131.7 (d, J = 2.7 Hz), 131.4 (d, J = 2.2 Hz), 130.8 (dd, J = 23.1, 15.4 Hz), 
130.6 (d, J = 2.2 Hz), 130.4, 128.4 (dd, J = 18.4, 11.8 Hz), 127.4, 127.3, 126.2, 125.2, 
45.3 (d, J = 1.1 Hz), 32.8 (d, J = 70.3 Hz), 20.0, 19.6; 31P NMR (121.5 MHz, CDCl3) 
δ 30.35; HRMS (ESI) calculated for C29H28O2P [M+H]+ m/z 439.1821, found 
439.1824.
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3-(Diphenylphosphoryl)-1,2-bis(4-fluorophenyl)propan-1-one (3ea)[4]

O

P
O
Ph

Ph

F

F

According to GP with 1,1-bis(4-fluorophenyl)prop-2-en-1-ol 1e (49.5 mg, 0.2 mmol, 
1.0 equiv), diphenylphosphine oxide 2a (101.5 mg, 0.5 mmol, 2.5 equiv), and eosin Y 
(13.2 mg, 0.02 mmol, 0.1 equiv). The crude reaction mixture was purified by flash 
silica gel column chromatography (petroleum ether/EtOAc = 3/1) to afford the desired 
product 3ea as white solid (44.5 mg, 50%). 1H NMR (300 MHz, CDCl3) δ 7.90-7.86 
(m, 2H), 7.72-7.65 (m, 2H), 7.60-7.54 (m, 2H), 7.46-7.28 (m, 6H), 7.20-7.16 (m, 2H), 
7.03-6.97 (m, 2H), 6.80-6.74 (m, 2H), 5.30-5.22 (m, 1H), 3.41-3.31 (m, 1H), 2.84-
2.73 (m, 1H); 13C NMR (75 MHz, CDCl3) δ 196.3 (d, J = 7.7 Hz), 165.5 (d, J = 253.9 
Hz), 161.8 (d, J = 245.0 Hz), 133.8 (dd, J = 6.6, 3.3 Hz), 133.7, 132.6 (d, J = 36.8 Hz), 
131.7 (dd, J = 7.1, 2.8 Hz), 131.44 (d, J = 18.2 Hz), 131.42 (d, J = 9.9 Hz), 130.5 (dd, 
J = 9.6, 5.8 Hz), 139.9 (d, J = 8.3 Hz), 128.4 (dd, J = 14.7, 11.5 Hz), 115.6 (dd, J = 
21.7, 16.8 Hz), 45.7 (d, J = 1.7 Hz), 33.8 (d, J = 70.4 Hz); 31P NMR (121.5 MHz, 
CDCl3) δ 29.91; HRMS (ESI) calculated for C27H22F2O2P [M+H]+ m/z 447.1320, 
found 447.1323.

1,2-Bis(4-chlorophenyl)-3-(diphenylphosphoryl)propan-1-one (3fa)[4]

O

P
O
Ph

Ph

Cl

Cl

According to GP with 1,1-bis(4-chlorophenyl)prop-2-en-1-ol 1f (55.9 mg, 0.2 mmol, 
1.0 equiv), diphenylphosphine oxide 2a (101.4 mg, 0.5 mmol, 2.5 equiv), and eosin Y 
(13.4 mg, 0.02 mmol, 0.1 equiv). The crude reaction mixture was purified by flash 
silica gel column chromatography (petroleum ether/EtOAc = 3/1) to afford the desired 
product 3fa as white solid (70.0 mg, 73%). 1H NMR (300 MHz, CDCl3) δ 7.79 (d, J 
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= 8.1 Hz, 2H), 7.73-7.66 (m, 2H), 7.60-7.53 (m, 2H), 7.39-7.27 (m, 8H), 7.13 (d, J = 
8.1 Hz, 2H), 7.03 (d, J = 7.8 Hz, 2H), 5.28-5.21 (m, 1H), 3.42-3.31 (m, 1H), 2.84-
2.74 (m, 1H); 13C NMR (75 MHz, CDCl3) δ 196.3 (d, J = 7.7 Hz), 139.5, 136.3 (d, J 
= 6.6 Hz), 133.4 (d, J = 19.2 Hz), 132.4 (d, J = 29.6 Hz), 131.6 (d, J = 2.7 Hz), 131.3, 
131.2 (d, J = 3.3 Hz), 130.4 (dd, J = 9.4, 3.3 Hz), 130.0, 129.6, 128.8 (d, J = 20.3 Hz), 
128.3 (dd, J = 15.7, 11.8 Hz), 45.9 (d, J = 1.7 Hz), 33.5 (d, J = 70.3 Hz); 31P NMR 
(121.5 MHz, CDCl3) δ 29.81; HRMS (ESI) calculated for C27H22Cl2O2P [M+H]+ m/z 
479.0729, found 479.0732.

1,2-Bis(4-bromophenyl)-3-(diphenylphosphoryl)propan-1-one (3ga)[4]

O

P
O
Ph

Ph

Br

Br

According to GP with 1,1-bis(4-bromophenyl)prop-2-en-1-ol 1g (73.8 mg, 0.2 mmol, 
1.0 equiv), diphenylphosphine oxide 2a (101.3 mg, 0.5 mmol, 2.5 equiv), and eosin Y 
(13.5 mg, 0.02 mmol, 0.1 equiv). The crude reaction mixture was purified by flash 
silica gel column chromatography (petroleum ether/EtOAc = 3/1) to afford the desired 
product 3ga as white solid (56.7 mg, 50%). 1H NMR (300 MHz, CDCl3) δ 7.72-7.66 
(m, 4H), 7.58-7.52 (m, 2H), 7.47-7.30 (m, 8H), 7.17 (d, J = 8.1 Hz, 2H), 7.06 (d, J = 
8.1 Hz, 2H), 5.25-5.18 (m, 1H), 3.40-3.29 (m, 1H), 2.83-2.72 (m, 1H); 13C NMR (75 
MHz, CDCl3) δ 196.6 (d, J = 8.3 Hz), 136.8 (d, J = 6.5 H), 134.0, 133.1 (d, J = 74.2 
H), 131.8 (d, J = 73.6 H), 132.3, 131.7, 131.3 (d, J = 2.8 Hz), 130.5 (dd, J = 9.6, 3.0 
Hz), 130.2, 130.0, 128.4, 128.3 (dd, J = 12.4, 10.2 Hz), 121.6, 46.0 (d, J = 1.7 Hz), 
33.5 (d, J = 70.3 Hz); 31P NMR (121.5 MHz, CDCl3) δ 29.57; HRMS (ESI) 
calculated for C27H22Br2O2P [M+H]+ m/z 566.9719, found 566.9727.
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3-(Diphenylphosphoryl)-1,2-bis(4-methoxyphenyl)propan-1-one (3ha)[4]

O

P
O
Ph

Ph

MeO

OMe

According to GP with 1,1-bis(4-methoxyphenyl)prop-2-en-1-ol 1h (55.0 mg, 0.2 
mmol, 1.0 equiv), diphenylphosphine oxide 2a (101.0 mg, 0.5 mmol, 2.5 equiv), and 
eosin Y (13.3 mg, 0.02 mmol, 0.1 equiv). The crude reaction mixture was purified by 
flash silica gel column chromatography (petroleum ether/EtOAc = 2/1) to afford the 
desired product 3ha as white solid (57.8 mg, 61%). 1H NMR (300 MHz, CDCl3) δ 
7.85 (d, J = 8.4 Hz, 2H), 7.71-7.65 (m, 2H), 7.60-7.54 (m, 2H), 7.43-7.27 (m, 6H), 
7.13 (d, J = 8.1 Hz, 2H), 6.78 (d, J = 8.4 Hz, 2H), 6.59 (d, J = 8.4 Hz, 2H), 5.25-5.17 
(m, 1H), 3.78 (s, 3H), 3.66 (s, 3H), 3.41-3.30 (m, 1H), 2.83-2.73 (m, 1H); 13C NMR 
(75 MHz, CDCl3) δ 196.5 (d, J = 7.1 Hz), 163.2, 158.5, 131.5 (d, J = 2.2 Hz), 131.1, 
131.0 (d, J = 2.2 Hz), 130.8, 130.6 (dd, J = 9.3, 3.8 Hz), 129.3, 128.5, 128.2 (dd, J = 
13.2, 11.6 Hz), 114.1, 113.5, 55.3, 55.0, 45.3 (d, J = 1.7 Hz), 33.7 (d, J = 71.0 Hz); 
31P NMR (121.5 MHz, CDCl3) δ 30.45; HRMS (ESI) calculated for C29H28O4P 
[M+H]+ m/z 471.1720, found 471.1726.

3-(Diphenylphosphoryl)-1-phenyl-2-(3-(trifluoromethyl)phenyl)propan-1-one 
(3ia) and 3-(diphenylphosphoryl)-2-phenyl-1-(3-(trifluoromethyl)phenyl)propan-
1-one (3ia') [4]

O

P
O
Ph

Ph

CF3 O

P
O
Ph

Ph

+

CF3

According to GP with 1-phenyl-1-(3-(trifluoromethyl)phenyl)prop-2-en-1-ol 1i (56.0 
mg, 0.2 mmol, 1.0 equiv), diphenylphosphine oxide 2a (101.4 mg, 0.5 mmol, 2.5 
equiv), and eosin Y (13.5 mg, 0.02 mmol, 0.1 equiv). The crude reaction mixture was 
purified by flash silica gel column chromatography (petroleum ether/EtOAc = 3/1) to 
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afford the desired product 3ia+3ia' as colourless oil (55.0 mg, 57%, 3ia/3ia' = 2.5:1). 
1H NMR (300 MHz, CDCl3) δ 3ia: 7.89 (d, J = 7.5 Hz, 2H), 7.73-7.05 (m, 17H), 
5.49-5.41 (m, 1H), 3.44-3.31 (m, 1H), 2.94-2.84 (m, 1H); 3ia': 8.07 (s, 1H), 8.03 (d, J 
= 8.1 Hz, 1H), 7.73-7.05 (m, 17H), 5.33-5.25 (m, 1H), 3.59-3.48 (m, 1H), 2.82-2.74 
(m, 1H); 13C NMR (75 MHz, CDCl3) 3ia+3ia' CF3-signal could not be assigned δ 
197.3 (d, J = 8.8 Hz), 196.4 (d, J = 6.0 Hz), 138.8 (d, J = 6.0 Hz), 137.7 (d, J = 8.3 
Hz), 136.0, 135.0, 133.5, 133.1, 132.3 (d, J = 12.7 Hz), 131.9, 131.7, 131.3 (d, J = 2.7 
Hz), 131.2 (d, J = 2.8 Hz), 130.6, 130.5 (d, J = 3.8 Hz), 130.4 (d, J = 2.8 Hz), 130.3 (d, 
J = 4.4 Hz), 129.2, 128.9, 128.6, 128.4, 128.3, 128.2 (d, J = 2.7 Hz), 128.0 (d, J = 3.9 
Hz), 127.4, 125.3 (d, J = 3.7 Hz), 125.3, 124.9 (q, J = 3.7 Hz), 124.1 (q, J = 3.6 Hz), 
121.6, 46.7 (d, J = 1.7 Hz), 46.0 (d, J = 1.7 Hz), 33.7 (d, J = 69.8 Hz), 33.5 (d, J = 
70.4 Hz); 31P NMR (121.5 MHz, CDCl3) 3ia+3ia' δ 30.07, 29.62; HRMS (ESI) 
calculated for C28H23F3O2P [M+H]+ m/z 479.1382, found 479.1385.

3-(Diphenylphosphoryl)-1-phenyl-2-(pyridin-3-yl)propan-1-one (3ja) and 3-
(diphenylphosphoryl)-2-phenyl-1-(pyridin-3-yl)propan-1-one (3ja') [4]

O

P
O
Ph

Ph

N
O

P
O
Ph

Ph
N

+

According to GP with 1-phenyl-1-(pyridin-3-yl)prop-2-en-1-ol 1j (42.5 mg, 0.2 mmol, 
1.0 equiv), diphenylphosphine oxide 2a (101.5 mg, 0.5 mmol, 2.5 equiv), and eosin Y 
(13.2 mg, 0.02 mmol, 0.1 equiv). The crude reaction mixture was purified by flash 
silica gel column chromatography (dichloromethane/MeOH = 100/1) to afford the 
desired product 3ja+3ja' as white solid (58.0 mg, 70%, 3ja/3ja' = 2.9:1). 1H NMR 
(300 MHz, CDCl3) δ 3ja: 8.52 (s, 1H), 8.28 (d, J = 4.2 Hz, 1H), 7.86 (d, J = 7.8 Hz, 
2H), 7.74-7.67 (m, 3H), 7.69-7.29 (m, 9H), 7.25-7.21 (m, 1H), 7.17-7.09 (m, 1H), 
7.00-6.96 (m, 1H), 5.40-5.33 (m, 1H), 3.46-3.35 (m, 1H), 2.89-2.79 (m, 1H); 3ja': 
9.02 (s, 1H), 8.63 (d, J = 3.9 Hz, 1H), 8.10 (d, J = 7.8 Hz, 1H), 7.69-7.29 (m, 15H), 
7.17-7.09 (m, 1H), 5.26-5.17 (m, 1H), 3.59-3.49 (m, 1H), 2.75-2.70 (m, 1H); 13C 
NMR (75 MHz, CDCl3) 3ja+3ja' δ 197.3 (d, J = 7.7 Hz), 153.1, 150.0, 149.8, 148.6, 
136.0, 135.6, 135.0, 134.0 (d, J = 6.6 Hz), 133.4, 132.6, 132.1, 131.8 (d, J = 2.8 Hz), 
131.5 (d, J = 2.8 Hz), 130.8, 130.5 (dd, J = 9.3, 5.5 Hz), 130.6 (d, J = 9.4 Hz), 129.1, 
128.8, 128.6, 128.5, 128.4, 128.3, 128.2, 123.5, 123.2, 43.9 (d, J = 1.7 Hz), 33.5 (d, J 
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= 69.8 Hz); 31P NMR (121.5 MHz, CDCl3) 3ja+3ja' δ 30.10, 29.62; HRMS (ESI) 
calculated for C26H22NO2PNa [M+Na]+ m/z 434.1280, found 434.1281.

1-(3,4-Dimethylphenyl)-3-(diphenylphosphoryl)-2-phenylpropan-1-one (3ka) and 
2-(3,4-dimethylphenyl)-3-(diphenylphosphoryl)-1-phenylpropan-1-one (3ka') [4]

O

P
O
Ph

Ph

O

P
O
Ph

Ph

+

Me

Me

Me

Me

According to GP with 1-(3,4-dimethylphenyl)-1-phenylprop-2-en-1-ol 1k (48.0 mg, 
0.2 mmol, 1.0 equiv), diphenylphosphine oxide 2a (101.4 mg, 0.5 mmol, 2.5 equiv), 
and eosin Y (13.4 mg, 0.02 mmol, 0.1 equiv). The crude reaction mixture was purified 
by flash silica gel column chromatography (petroleum ether/EtOAc = 3/1) to afford 
the desired product 3ka+3ka' as white solid (60.0 mg, 68%, 3ka/3ka' = 3.3:1). 1H 
NMR (300 MHz, CDCl3) δ 3ka: 7.86-7.85 (m, 1H), 7.72-7.66 (m, 2H), 7.62-7.55 (m, 
3H), 7.41-7.22 (m, 9H), 7.09-6.95 (m, 3H), 5.34-5.26 (m, 1H), 3.50-3.39 (m, 1H), 
2.84-2.73 (m, 1H), 2.17 (s, 6H); 3ka': 7.72-7.66 (m, 2H), 7.62-7.55 (m, 3H), 7.41-
7.22 (m, 9H), 7.09-6.95 (m, 3H), 6.84 (d, J = 7.5 Hz, 1H), 5.26–5.20 (m, 1H), 3.41–
3.34 (m, 1H), 2.84-2.73 (m, 1H), 2.04 (s, 3H), 2.02 (s, 3H); 13C NMR (75 MHz, 
CDCl3) δ 3ka+3ka' δ 197.8 (d, J = 7.1 Hz), 197.6 (d, J = 7.1 Hz), 142.4, 138.7 (d, J = 
6.6 Hz), 136.9, 136.5, 135.62 (d, J = 7.2 Hz), 135.55 (d, J = 8.8 Hz), 133.8, 133.4, 
133.1 (d, J = 2.8 Hz), 132.7, 132.5, 131.4 (d, J = 2.7 Hz), 131.2 (d, J = 2.7 Hz), 130.7, 
130.6 (d, J = 9.4 Hz), 130.5, 130.4, 129.8, 129.44, 129.42, 128.7, 128.4, 128.22, 
128.20, 128.16, 128.1, 128.0, 127.9 (d, J = 11.6 Hz), 127.0, 126.5, 125.5, 46.2 (d, J = 
1.7 Hz), 46.1 (d, J = 2.2 Hz), 33.8 (d, J = 70.4 Hz), 33.6 (d, J = 70.3 Hz), 19.8, 19.54, 
19.49, 19.1; 31P NMR (121.5 MHz, CDCl3) 3ka+3ka' δ 30.4, 30.3; HRMS (ESI) 
calculated for C29H28O2P [M+H]+ m/z 439.1821, found 439.1827.

10-((Diphenylphosphoryl)methyl)-10-phenylphenanthren-9(10H)-one (3la)
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O Ph

P O

Ph
Ph

According to GP with 9-(1-phenylvinyl)-9H-fluoren-9-ol 1l (57.1 mg, 0.2 mmol, 1.0 
equiv), diphenylphosphine oxide 2a (101.2 mg, 0.5 mmol, 2.5 equiv), and eosin Y 
(13.2 mg, 0.02 mmol, 0.1 equiv). The crude reaction mixture was purified by flash 
silica gel column chromatography (petroleum ether/EtOAc = 3/1) to afford the desired 
product 3la as white solid (40.1 mg, 41%). 1H NMR (300 MHz, CDCl3) δ 8.02-7.97 
(m, 3H), 7.61-7.51 (m, 5H), 7.45-7.40 (m, 1H), 7.36-7.20 (m, 7H), 7.11-7.08 (m, 5H), 
7.03 (d, J = 7.8 Hz, 1H), 6.86 (d, J = 7.7 Hz, 1H), 4.61-4.53 (m, 1H), 3.45-3.37 (m, 
1H); 13C NMR (75 MHz, CDCl3) δ 197.7 (d, J = 1.1 Hz), 142.7, 142.5, 138.8 (d, J = 
2.8 Hz), 136.9, 134.4 (d, J = 7.7 Hz), 134.2, 133.1 (d, J = 8.3 Hz), 131.2 (d, J = 2.8 
Hz), 131.1 (d, J = 9.3 Hz), 130.8, 130.6 (d, J = 7.1 Hz), 128.5, 128.4 (d, J = 7.1 Hz), 
128.2, 128.1 (d, J = 2.3 Hz), 128.0, 127.7, 127.2, 127.0, 123.4, 122.9, 56.3 (d, J = 2.7 
Hz), 40.5 (d, J = 69.2 Hz); 31P NMR (121.5 MHz, CDCl3) δ 26.66; HRMS (ESI) 
calculated for C33H26O2P [M+H]+ m/z 485.1665, found 485.1668.

3-(Bis(4-(tert-butyl)phenyl)phosphoryl)-1,2-diphenylpropan-1-one (3ab)

Ph

O Ph

P
O

tBu

tBu

According to GP with 1,1-diphenylprop-2-en-1-ol 1a (42.3 mg, 0.2 mmol, 1.0 equiv), 
bis(4-(tert-butyl)phenyl)phosphine oxide 2b (151.2 mg, 0.5 mmol, 2.5 equiv), and 
eosin Y (13.2 mg, 0.02 mmol, 0.1 equiv). The crude reaction mixture was purified by 
flash silica gel column chromatography (petroleum ether/EtOAc = 4/1) to afford the 
desired product 3ab as white solid (80.1 mg, 77%). 1H NMR (300 MHz, CDCl3) δ 
7.82 (d, J = 7.5 Hz, 2H), 7.66-7.50 (m, 4H), 7.41-7.21 (m, 9H), 7.09-6.98 (m, 3H), 
5.34-5.26 (m, 1H), 3.49-3.38 (m, 1H), 2.82-2.70 (m, 1H), 1.27 (s, 9H), 1.23 (s, 9H); 
13C NMR (75 MHz, CDCl3) δ 197.9 (d, J = 6.6 Hz), 154.8 (d, J = 2.8 Hz), 154.4 (d, J 
= 2.8 Hz), 138.5 (d, J = 7.2 Hz), 135.6, 132.7, 130.5 (dd, J = 16.2, 9.7 Hz), 130.0 (d, J 
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= 43.4 Hz), 128.7 (d, J = 44.0 Hz), 128.7, 128.2 (d, J = 7.2 Hz), 127.0, 124.7 (dd, J = 
11.6, 7.1 Hz), 46.3 (d, J = 1.1 Hz), 34.7, 34.6, 34.1 (d, J = 70.4 Hz), 30.89, 30.86; 31P 
NMR (121.5 MHz, CDCl3) δ 30.2; HRMS (ESI) calculated for C35H40O2P [M+H]+ 
m/z 523.2760, found 523.2770.

3-(Bis(4-chlorophenyl)phosphoryl)-1,2-diphenylpropan-1-one (3ac)

Ph

O Ph

P
O

Cl

Cl

According to GP with 1,1-diphenylprop-2-en-1-ol 1a (42.5 mg, 0.2 mmol, 1.0 equiv), 
bis(4-chlorophenyl)phosphine oxide 2c (135.6 mg, 0.5 mmol, 2.5 equiv), and eosin Y 
(13.4 mg, 0.02 mmol, 0.1 equiv). The crude reaction mixture was purified by flash 
silica gel column chromatography (petroleum ether/EtOAc = 3/1) to afford the desired 
product 3ac as white solid (45.8 mg, 48%). 1H NMR (300 MHz, CDCl3) δ 7.84 (d, J 
= 7.8 Hz, 2H), 7.63-7.57 (m, 2H), 7.51-7.41 (m, 3H), 7.34-7.26 (m, 6H), 7.22 (d, J = 
7.2 Hz, 2H), 7.13-7.05 (m, 3H), 5.32-5.24 (m, 1H), 3.45-3.34 (m, 1H), 2.82-2.72 (m, 
1H); 13C NMR (75 MHz, CDCl3) δ 197.7 (d, J = 7.1 Hz), 138.5 (d, J = 3.3 Hz), 
138.11 (d, J = 3.3 Hz), 138.07 (d, J = 7.1 Hz), 135.4, 133.1, 132.0 (dd, J = 13.5, 10.2 
Hz), 130.9 (d, J = 56.0 Hz), 129.0, 128.9, 128.8, 128.6, 128.3 (d, J = 8.8 Hz), 127.4, 
46.4 (d, J = 1.7 Hz), 33.7 (d, J = 71.5 Hz); 31P NMR (121.5 MHz, CDCl3) δ 29.4; 
HRMS (ESI) calculated for C27H21Cl2O2PNa [M+Na]+ m/z 501.0548, found 
501.0553.

3-(Di(naphthalen-2-yl)phosphoryl)-1,2-diphenylpropan-1-one (3ad)

Ph

O Ph

P
O

According to GP with 1,1-diphenylprop-2-en-1-ol 1a (42.7 mg, 0.2 mmol, 1.0 equiv), 
di(naphthalen-2-yl)phosphine oxide 2d (151.2 mg, 0.5 mmol, 2.5 equiv), and eosin Y 
(13.4 mg, 0.02 mmol, 0.1 equiv). The crude reaction mixture was purified by flash 
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silica gel column chromatography (petroleum ether/EtOAc = 4/1) to afford the desired 
product 3ad as white solid (50.2 mg, 49%). 1H NMR (300 MHz, CDCl3) δ 8.36-8.25 
(m, 2H), 7.83-7.74 (m, 8H), 7.68-7.44 (m, 6H), 7.38-7.17 (m, 5H), 7.05-7.01 (m, 2H), 
6.95-6.90 (m, 1H), 5.42-5.34 (m, 1H), 3.71-3.61 (m, 1H), 3.00-2.90 (m, 1H); 13C 
NMR (75 MHz, CDCl3) δ 197.9 (d, J = 6.6 Hz), 138.5 (d, J = 7.7 Hz), 135.5, 134.4 (d, 
J = 2.7 Hz), 134.3 (d, J = 2.2 Hz), 132.9, 132.8 (d, J = 3.8 Hz), 132.7 (d, J = 4.4 Hz), 
132.4, 132.2, 130.5 (d, J = 35.7 Hz), 129.2 (d, J = 35.2 Hz), 128.83, 128.76, 128.7, 
128.3, 128.2 (d, J = 9.9 Hz), 128.1, 128.0, 127.7, 127.6, 127.3, 126.7, 125.7 (d, J = 
10.4 Hz), 125.5 (d, J = 11.0 Hz), 46.6 (d, J = 1.7 Hz), 33.8 (d, J = 70.4 Hz); 31P NMR 
(121.5 MHz, CDCl3) δ 30.60; HRMS (ESI) calculated for C35H27O2PNa [M+Na]+ 
m/z 533.1641, found 533.1644.

3-(Di-m-tolylphosphoryl)-1,2-diphenylpropan-1-one (3ae)

Ph

O Ph

P
O

Me

Me

According to GP with 1,1-diphenylprop-2-en-1-ol 1a (42.4 mg, 0.2 mmol, 1.0 equiv), 
di-m-tolylphosphine oxide 2e (115.2 mg, 0.5 mmol, 2.5 equiv), and eosin Y (13.2 mg, 
0.02 mmol, 0.1 equiv). The crude reaction mixture was purified by flash silica gel 
column chromatography (petroleum ether/EtOAc = 3/1) to afford the desired product 
3ae as colourless oil (70.0 mg, 80%). 1H NMR (300 MHz, CDCl3) δ 7.84 (d, J = 7.8 
Hz, 2H), 7.54 (d, J = 12.0 Hz, 1H), 7.44-7.37 (m, 4H), 7.33-7.20 (m, 8H), 7.14-7.02 
(m, 3H), 5.34-5.26 (m, 1H), 3.50-3.39 (m, 1H), 2.80-2.70 (m, 1H), 2.27 (s, 3H), 2.24 
(s, 3H); 13C NMR (75 MHz, CDCl3) δ 197.9 (d, J = 6.6 Hz), 138.6 (d, J = 7.7 Hz), 
138.2 (d, J = 11.6 Hz), 138.1 (d, J = 11.6 Hz), 135.6, 133.2 (d, J = 47.3 Hz), 132.9, 
132.2 (dd, J = 13.2, 2.8 Hz), 131.9 (d, J = 46.7 Hz), 131.2 (dd, J = 10.7, 9.1 Hz), 
128.8, 128.3, 128.2 (dd, J = 12.7, 6.6 Hz), 127.6 (dd, J = 9.9, 7.8 Hz), 127.2, 46.4 (d, 
J = 1.6 Hz), 33.9 (d, J = 69.8 Hz), 21.2 (d, J = 2.8 Hz); 31P NMR (121.5 MHz, CDCl3) 
δ 30.69; HRMS (ESI) calculated for C29H28O2P [M+H]+ m/z 439.1821, found 
439.1826.
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3-(Di-o-tolylphosphoryl)-1,2-diphenylpropan-1-one (3af)

Ph

O Ph

P
O

Me

Me

According to GP with 1,1-diphenylprop-2-en-1-ol 1a (42.8 mg, 0.2 mmol, 1.0 equiv), 
di-o-tolylphosphine oxide 2f (115.6 mg, 0.5 mmol, 2.5 equiv), and eosin Y (13.4 mg, 
0.02 mmol, 0.1 equiv). The crude reaction mixture was purified by flash silica gel 
column chromatography (petroleum ether/EtOAc = 3/1) to afford the desired product 
3af as colourless oil (72.6 mg, 83%). 1H NMR (300 MHz, CDCl3) δ 7.86-7.68 (m, 
4H), 7.43-7.38 (m, 1H), 7.35-7.26 (m, 6H), 7.23-7.13 (m, 4H), 7.11-7.06 (m, 3H), 
5.35-5.26 (m, 1H), 3.81-3.70 (m, 1H), 2.85-2.75 (m, 1H), 2.21 (s, 3H), 2.16 (s, 3H); 
13C NMR (75 MHz, CDCl3) δ 197.5 (d, J = 4.4 Hz), 141.3 (dd, J = 19.5, 9.1 Hz), 
139.1 (d, J = 8.8 Hz), 135.6, 132.8, 132.4 (d, J = 9.8 Hz), 131.8-131.4 (m), 130.3 (d, J 
= 27.6 Hz), 128.9, 128.7, 128.2, 128.1, 127.2, 125.4 (dd, J = 11.6, 1.7 Hz), 46.0 (d, J 
= 1.1 Hz), 32.5 (d, J = 69.8 Hz), 21.1 (d, J = 4.4 Hz), 21.0 (d, J = 4.4 Hz); 31P NMR 
(121.5 MHz, CDCl3) δ 30.58; HRMS (ESI) calculated for C29H28O2P [M+H]+ m/z 
439.1821, found 439.1827.

3-(Butyl(phenyl)phosphoryl)-1,2-diphenylpropan-1-one (3ag)

Ph

O Ph

P
O

Me

According to GP with 1,1-diphenylprop-2-en-1-ol 1a (42.5 mg, 0.2 mmol, 1.0 equiv), 
butyl(phenyl)phosphine oxide 2g (91.4 mg, 0.5 mmol, 2.5 equiv), and eosin Y (13.4 
mg, 0.02 mmol, 0.1 equiv). The crude reaction mixture was purified by flash silica gel 
column chromatography (petroleum ether/EtOAc = 3/1) to afford the desired product 
3ag as colourless oil (40.2 mg, 51%, d.r. = 1:1). 1H NMR (300 MHz, CDCl3) δ 7.98 
(d, J = 7.8 Hz, 2H), 7.81 (d, J = 8.1 Hz, 2H), 7.68-7.62 (m, 2H), 7.55-7.49 (m, 2H), 
7.43-7.28 (m, 14H), 7.22-7.15 (m, 4H), 7.08-6.97 (m, 4H), 5.28-5.18 (m, 2H), 3.18-
3.07 (m, 1H), 3.04-2.93 (m, 1H), 2.55-2.47 (m, 1H), 2.44-2.34 (m, 1H), 1.97-1.78 (m, 
2H), 1.65-1.43 (m, 4H), 1.19-1.23 (m, 6H), 0.79 (d, J = 6.9 Hz, 3H), 0.74 (d, J = 6.9 
Hz, 3H); 13C NMR (75 MHz, CDCl3) δ 198.2 (d, J = 6.6 Hz), 197.7 (d, J = 7.2 Hz), 
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138.8 (d, J = 7.1 Hz), 138.2 (d, J = 7.7 Hz), 135.43, 135.37, 132.9, 132.8, 132.7, 
131.7, 131.5, 131.2 (d, J = 2.7 Hz), 130.8 (d, J = 2.8 Hz), 130.2 (d, J = 8.8 Hz), 129.8 
(d, J = 8.8 Hz), 129.8 (d, J = 8.8 Hz), 128.9, 128.7, 128.6, 128.5, 128.21, 128.18, 
128.10, 128.0, 127.9, 127.3, 127.0, 46.6 (d, J = 2.2 Hz), 46.2 (d, J = 1.7 Hz), 33.9 (d, 
J = 65.9 Hz), 33.5 (d, J = 65.9 Hz), 30.6 (d, J = 68.2 Hz), 29.7 (d, J = 68.2 Hz), 23.62 
(d, J = 14.8 Hz), 23.55 (d, J = 15.5 Hz), 23.11, 23.05, 13.2, 13.1; 31P NMR (121.5 
MHz, CDCl3) δ 39.25, 38.92; HRMS (ESI) calculated for C25H28O2P [M+H]+ m/z 
391.1821, found 391.1823.

Ethyl (3-oxo-2,3-diphenylpropyl)(phenyl)phosphinate (3ah)[4]

Ph

O Ph

P
O

OEt

According to GP with 1,1-diphenylprop-2-en-1-ol 1a (42.4 mg, 0.2 mmol, 1.0 equiv), 
ethyl phenylphosphinate 2h (177.4 mg, 0.5 mmol, 2.5 equiv), and eosin Y (13.2 mg, 
0.02 mmol, 0.1 equiv). The crude reaction mixture was purified by flash silica gel 
column chromatography (petroleum ether/EtOAc = 4/1) to afford the desired product 
3ah as colourless oil (60.0 mg, 79%, d.r. = 1:1). 1H NMR (300 MHz, CDCl3) δ 8.01 
(d, J = 7.5 Hz, 2H), 7.87 (d, J = 7.5 Hz, 2H), 7.74-7.64 (m, 4H), 7.50-7.23 (m, 18H), 
7.19-7.03 (m, 4H), 5.26-5.20 (m, 2H), 3.96-3.84 (m, 2H), 3.79-3.65 (m, 2H), 3.25-
3.12 (m, 1H), 3.07-2.95 (m, 1H), 2.52-2.32 (m, 2H), 1.10 (t, J = 7.4Hz, 3H), 1.05 (t, J 
= 7.7 Hz, 3H); 13C NMR (75 MHz, CDCl3) δ 197.8 (d, J = 6.6 Hz), 197.6 (d, J = 6.6 
Hz), 138.9 (d, J = 9.9 Hz), 138.2 (d, J = 9.9 Hz), 135.9, 135.7, 132.9, 132.2 (d, J = 2.8 
Hz), 132.0 (d, J = 2.8 Hz), 131.6, 131.5, 131.4, 129.8 (d, J = 19.3 Hz), 128.9, 128.8, 
128.7, 128.7, 128.5, 128.4, 128.31, 128.27, 128.2, 127.3, 127.2, 60.43 (d, J = 6.6 Hz), 
60.39 (d, J = 6.1 Hz), 46.9 (d, J = 1.1 Hz), 46.5 (d, J = 1.7 Hz), 34.0 (d, J = 98.9 Hz), 
33.8 (d, J = 98.9 Hz), 16.1 (d, J = 6.6 Hz), 16.0 (d, J = 6.6 Hz); 31P NMR (121.5 MHz, 
CDCl3) δ 42.37, 42.07; HRMS (ESI) calculated for C23H24O3P [M+H]+ m/z 379.1458, 
found 379.1458.

3-(Dipropylphosphoryl)-1,2-diphenylpropan-1-one (3ai)

Ph

O Ph

P
O

MeMe

According to GP with 1,1-diphenylprop-2-en-1-ol 1a (42.3 mg, 0.2 mmol, 1.0 equiv), 
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dipropylphosphine oxide 2i (81.2 mg, 0.5 mmol, 2.5 equiv), and eosin Y (13.6 mg, 
0.02 mmol, 0.1 equiv). The crude reaction mixture was purified by flash silica gel 
column chromatography (petroleum ether/EtOAc = 4/1) to afford the desired product 
3ai as colourless oil (25.1 mg, 34%). 1H NMR (300 MHz, CDCl3) δ 8.01 (d, J = 7.8 
Hz, 2H), 7.49-7.35 (m, 5H), 7.33-7.26 (m, 2H), 7.22-7.17 (m, 1H), 5.28-5.21 (m, 1H), 
2.78-2.67 (m, 1H), 2.20-2.10 (m, 1H), 1.68-1.46 (m, 6H), 1.41-1.19 (m, 6H), 0.89 (d, 
J = 7.1 Hz, 3H), 0.80 (d, J = 6.9 Hz, 3H); 13C NMR (75 MHz, CDCl3) δ 198.3 (d, J = 
6.6 Hz), 138.9 (d, J = 6.6 Hz), 135.4, 132.9, 128.9, 128.7, 128.24, 128.17, 127.3, 46.5 
(d, J = 2.3 Hz), 31.0 (d, J = 63.2 Hz), 31.0 (d, J = 64.9 Hz), 28.1 (d, J = 64.3 Hz), 23.9 
(d, J = 8.9 Hz), 23.7 (d, J = 8.8 Hz), 23.5 (d, J = 3.3 Hz), 23.3 (d, J = 3.8 Hz), 13.3, 
13.2; 31P NMR (121.5 MHz, CDCl3) δ 48.26; HRMS (ESI) calculated for C23H32O2P 
[M+Na]+ m/z 371.2134, found 371.2134.

Larger scale experiment

1a 3aa (60%)

+

2a

P
O

H Ph
Ph

OH
Ph
Ph Ph

O Ph

P
O
Ph

Ph

eosin Y (10 mol %)

DMA, rt, N2, 24 h
24 W blue LEDs

5.0 mmol 1.23 g

1,1-Diphenylprop-2-en-1-ol 1a (1.05 g, 5.0 mmol, 1.0 equiv), diphenylphosphine 
oxide 2a (2.50 g, 12.5 mmol, 2.5 equiv), and eosin Y (0.32 g, 0.5 mmol, 0.1 equiv) 
were placed in a dry 100 mL Schlenk tube under a nitrogen atmosphere. Then DMA 
(20.0 mL) was added. The reaction mixture was stirred and irradiated by 24 W blue 
LEDs (450 nm) at room temperature for 24 h. After the reaction was completed 
monitored by TLC, H2O (50.0 mL) was added, and the mixture was extracted by 
EtOAc (3x50.0 mL). The combined organic layer was dried over anhydrous Na2SO4, 
filtered, and concentrated by rotary evaporation. The crude reaction mixture was 
purified by flash silica gel column chromatography (petroleum ether/EtOAc = 3/1) to 
afford the desired product 3aa (1.23g, 60%).
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Mechanistic studies

Radical inhibition experiments:

1a 3aa (0%)

+

2a

P
O

H Ph
Ph

OH
Ph
Ph Ph

O Ph

P
O
Ph

Ph

eosin Y (10 mol %)

DMA, rt, N2, 24 h
12 W blue LEDs

TEMPO (2.0 equiv )

1,1-Diphenylprop-2-en-1-ol 1a (42.5 mg, 0.2 mmol, 1.0 equiv), diphenylphosphine 
oxide 2a (101.2 mg, 0.5 mmol, 2.5 equiv), eosin Y (13.1 mg, 0.02 mmol, 0.1 equiv), 
and 2,2,6,6-tetramethyl-1-piperidinyloxy (TEMPO) (62.4 mg, 0.4 mmol, 2.0 equiv) 
were placed in a dry 10 mL Schlenk tube under a nitrogen atmosphere. Then DMA 
(2.0 mL) was added. The reaction mixture was stirred and irradiated by 12 W blue 
LEDs (450 nm) at room temperature for 24 h. In this reaction, the formation of 3aa 
was completely suppressed.

1a 3aa (trace)

+

2a

P
O

H Ph
Ph

OH
Ph
Ph Ph

O Ph

P
O
Ph

Ph

eosin Y (10 mol %)

DMA, rt, N2, 24 h
12 W blue LEDs
BHT (2.0 equiv )

1,1-Diphenylprop-2-en-1-ol 1a (43.0 mg, 0.2 mmol, 1.0 equiv), diphenylphosphine 
oxide 2a (101.3 mg, 0.5 mmol, 2.5 equiv), eosin Y (13.4 mg, 0.02 mmol, 0.1 equiv), 
and 2,6-di-tert-butyl-4-methylphenol (BHT) (88.1 mg, 0.6 mmol, 2.0 equiv) were 
placed in a dry 10 mL Schlenk tube under a nitrogen atmosphere. Then DMA (2.0 mL) 
was added. The reaction mixture was stirred and irradiated by 12 W blue LEDs (450 
nm) at room temperature for 24 h. In this reaction, only traces of the desired product 
3aa were observed.

Radical trapping experiments:

1a

+

2a

P
O

H Ph
Ph

OH
Ph
Ph

eosin Y (10 mol %)

DMA, rt, N2, 24 h
12 W blue LEDs

TEMPO (2.0 equiv )

P
O

Ph O
Ph

N

Me Me

Me Me
4

detected by HRMS

1,1-Diphenylprop-2-en-1-ol 1a (42.6 mg, 0.2 mmol, 1.0 equiv), diphenylphosphine 
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oxide 2a (101.8 mg, 0.5 mmol, 2.5 equiv), eosin Y (13.2 mg, 0.02 mmol, 0.1 equiv), 
and 2,2,6,6-tetramethyl-1-piperidinyloxy (TEMPO) (62.5 mg, 0.4 mmol, 2.0 equiv) 
were placed in a dry 10 mL Schlenk tube under a nitrogen atmosphere. Then DMA 
(2.0 mL) was added. The reaction mixture was stirred and irradiated by 12 W blue 
LEDs (450 nm) at room temperature for 24 h. High-resolution mass spectra analysis 
of this reaction mixture showed that TEMPO-trapped product 4 was formed.

5x10

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5

1.6

+ESI 扫描 (rt: 0.163 min) Frag=135.0V 362-1.d

358.1928

360.2083

352.1455340.1786

344.2124
348.1487

356.1754 376.2022363.2347338.1622334.1070 370.1803350.1563

Counts vs. 质荷比 (m/z)
330 332 334 336 338 340 342 344 346 348 350 352 354 356 358 360 362 364 366 368 370 372 374 376 378

1a 3aa (0%)

+

2a

P

O

H Ph

Ph

OH
Ph

Ph Ph

O Ph

P

O

Ph

Ph

(2.0 equiv)PhPh

PhPh

P

O
Ph
Ph+

5 (10%)

+

PhPh

P

O
Ph
Ph

6 (6%)

eosin Y (10 mol %)

DMA, rt, N2, 24 h
12 W blue LEDs

1,1-Diphenylprop-2-en-1-ol 1a (42.5 mg, 0.2 mmol, 1.0 equiv), diphenylphosphine 
oxide 2a (101.6 mg, 0.5 mmol, 2.5 equiv), eosin Y (13.5 mg, 0.02 mmol, 0.1 equiv), 
and ethene-1,1-diyldibenzene (71 μL, 0.4 mmol, 2.0 equiv) were placed in a dry 10 
mL Schlenk tube under a nitrogen atmosphere. Then DMA (2.0 mL) was added. The 
reaction mixture was stirred and irradiated by 12 W blue LEDs (450 nm) at room 
temperature for 24 h. After the reaction was completed monitored by TLC, H2O (10.0 
mL) was added, and the mixture was extracted by EtOAc (3x10.0 mL). The combined 
organic layer was dried over anhydrous Na2SO4, filtered, and concentrated by rotary 
evaporation. The crude reaction mixture was purified by flash silica gel column 
chromatography (petroleum ether/EtOAc = 3/1) to afford the product 5 and 6 (24.0 
mg, 5/6 = 1.86:1).[5,6]
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P
O

Ph O
Ph

N

Me Me

Me Me

4
HRMS: (M+H+)
calcd: 358.1930
found: 358.1928
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PhPh

P

O
Ph
Ph

5

+

PhPh

P

O
Ph
Ph

6
5/6 = 1.86:1

PhPh

P

O
Ph
Ph

6

PhPh

P

O
Ph
Ph

5



Crystallographic data of 3la (CCDC: 1811785)
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