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General and Experimental Section

General

All reactions were carried out under Air. Unless otherwise noted, materials were obtained from
commercial suppliers and used without further purification. 'H NMR (400 MHz) and "C NMR
(100 MHz) spectra were measured on Bruker AVIII 400M spectrometers with CDCl; as solvent
and tetramethylsilane (TMS) as internal standard or 85% HPO, as external standard for *'P NMR
(162 MHz). Chemical shifts were reported in units (ppm) by assigning TMS resonance in the 'H
spectrum as 0.00 ppm and CDCl; resonance in the °C spectrum as 77.23 ppm. All coupling
constants (J values) were reported in Hertz (Hz). Column chromatography was performed on
silica gel 300-400 mesh. The CAS number of the known compound was listed. The unknown
products were further characterized by HRMS(FT-ICR-MS).

Typical procedure for the synthesis of p-ketophosphine oxides:

An tube was charged with a magnetic stir-bar, P(O)H (0.8 mmol), alkynyl acids (0.2 mmol)
CuSO4-5H,0 (10 mmol %), TBHP (2 equiv), and MeCN (1.5 mL). Then, NH5-H,O (0.25 mL,
25%) was added and the tube was stirred vigorously under air at 60 °C for 2 h. The resulting
mixture was concentrated under vacuum and the crude product was purified by silica gel
chromatography using petroleum ether—AcOEt (3:1-1:1, v/v) as the eluent to give the
corresponding products.

Synthesis of 2-(diphenylphosphoryl)-1-phenylethanone 4:

An tube was charged with a magnetic stir-bar, 3a (0.20 mmol), sodium methoxide (0.22 mmol),
and anhydrous THF (3.0 mL). The tube was stirred vigorously under air at 70 °C. After 1 h benzyl
bromide (0.22 mmol) was added and stirring was continued at 70 °C for 12 h. The reaction
mixture was allowed to cool to ambient temperature, and then transferred to a round-bottom flask.
Silica gel (3.0 g) was added, and the solvent was removed under reduced pressure to afford a
free-flowing powder. This powder was then dryloaded onto a silica gel column and purified by
flash chromatography using petroleum ether:AcOEt (2:1, v/v) as the eluent to give the
corresponding product 4.

Synthesis of 1,3-diphenylpropan-1-one 5:

An tube was charged with a magnetic stir-bar, 2-(diphenylphosphoryl)-1-phenylethanone (0.15
mmol), 4 M aqueous NaOH (2 mL), ethanol (2 mL). The reaction mixture was heated with stirring
at 80 °C for 1 h. The reaction mixture was allowed to cool to ambient temperature, and then
transferred to a round-bottom flask. Silica gel (3.0 g) was added, and the solvent was removed
under reduced pressure to afford a free-flowing powder. This powder was then dryloaded onto a
silica gel column and purified by flash chromatography using petroleum ether as the eluent to give
the corresponding product 5.



2-(Diphenylphosphoryl)-1-phenylethanone (3a) (CAS number: 1733-58-0)

O E/Ph

White solid; "H NMR (CDCls, 400 MHz): § 7.97 (d, J = 8.0 Hz, 2H), 7.82-7.77 (m, 4H), 7.54-7.49
(m, 3H), 7.47-7.38 (m, 6H), 4.14 (d, J = 15.4 Hz, 2H); °C NMR (CDCls, 100 MHz): § 193.0 (d,
Jep=5.7Hz), 137.1, 133.8, 132.3 (d, Jep = 2.7 Hz), 132.0 (d, Jep = 103.3 Hz), 131.3 (d, Jep =
9.9 Hz), 129.4, 128.8 (d, Jep = 12.5 Hz), 128.7, 43.4 (d, Jep = 58.3 Hz);’'P NMR (CDCls, 162
MHz): § 27.05. MS-ESI: m/z 342.5, [M +Na]".

2-(Diphenylphosphoryl)-1-(o-tolyl)ethanone (3b) (CAS number: 311317-27-8)

E/Ph
“Ph

White solid; 'H NMR (CDCls, 400 MHz): & 7.84 (d, J = 8.0 Hz, 1H), 7.80-7.75 (m, 4H), 7.51-7.48
(m, 2H), 7.46-7.41 (m, 4H), 7.32 (t, J = 7.6 Hz, 1H), 7.22 (t, J = 7.8 Hz, 1H), 7.13 (t, J = 7.5 Hz,
1H), 4.10 (d, J = 15.1 Hz, 2H), 2.30 (s, 3H); °C NMR (CDCls, 100 MHz): & 195.8 (d, Jep = 5.7
Hz), 139.1, 137.6, 132.3 (d, Jep = 103.2 Hz), 132.2 (d, Jep = 2.7 Hz), 132.1, 132.0, 131.2 (d, Jep
=9.9 Hz), 130.4, 128.8 (d, Je.p = 12.0 Hz), 125.9, 45.7 (d, Jep = 58.7 Hz), 21.4;*'P NMR (CDCl,,
162 MHz): § 27.1. MS-ESI: m/z 356.5, [M+Na]".

2-(Diphenylphosphoryl)-1-(m-tolyl)ethanone (3¢)

ﬁ,Ph
“Ph

White solid; m.p. 82.6-83.6 °C; 'H NMR (CDCls, 400 MHz): & 7.84 (d, J = 8.0 Hz, 1H),
7.80-7.75 (m, 4H), 7.53-7.49 (m, 2H), 7.46-7.42 (m, 4H), 7.34-7.30 (m, 1H), 7.23 (t, J = 7.5 Hz,
1H), 7.14 (t,J = 7.6 Hz, 1H), 4.11 (d, J= 15.1 Hz, 2H), 2.29 (s, 3H); °C NMR (CDCls, 100 MHz):
8 195.8 (d, Jep = 5.5 Hz), 139.1, 137.6, 132.3 (d, Jep = 103.0 Hz), 132.2 (d, Jep = 2.7 Hz ), 132.1,
132.0, 131.2 (d, Jep = 9.9 Hz), 130.4, 128.8 (d, Jep = 12.3 Hz), 125.9, 45.8 (d, Jcp = 58.4 Hz),
21.4;’'P NMR (CDCLs, 162 MHz): & 27.1. MS-ESI: m/z 356.5, [M+Na]". HRMS: [M+Na]" m/z
caled for Cy;HyoNaO,P": 357.1020, found: 357.1021.

2-(Diphenylphosphoryl)-1-(p-tolyl)ethanone (3d) (CAS number: 41069-03-8)
E/Ph
“Ph

White solid; "H NMR (CDCls, 400 MHz):  7.87 (d, J = 8.0 Hz, 2H), 7.81-7.76 (m, 4H), 7.51-7.48
(m, 2H), 7.45-7.41 (m, 4H), 7.18 (d, J = 8.0 Hz, 2H), 4.10 (d, J = 15.4 Hz, 2H), 2.35 (s, 3H); °C



NMR (CDCls, 100 MHz): & 192.4 (d, Je.p = 5.7 Hz), 144.7, 134.7, 132.2 (d, Jep = 2.6 Hz), 132.1
(d, Jep = 103.3 Hz), 131.2 (d, Jep = 9.9 Hz), 129.5, 129.3, 128.7 (d, Jep = 12.4 Hz), 43.3 (d, Jep
=58.4 Hz), 21.8;”'P NMR (CDCls, 162 MHz): § 27.1. MS-ESI: m/z 356.5, [M+Na]".

1-(3,5-Dimethylphenyl)-2-(diphenylphosphoryl)ethanone (3e)

Icg), Ph
“Ph

White solid; m.p. 157.4-160.0 °C; "H NMR (CDCls, 400 MHz): § 7.81-7.76 (m, 4H), 7.51-7.47 (m,
4H), 7.46-7.38 (m, 4H), 7.13 (s, 1H), 4.10 (d, J = 15.5 Hz, 2H), 2.29 (s, 6H); °C NMR (CDCls,
100 MHz): 6 193.3 (d, Jep = 5.5 Hz), 138.3, 137.2, 135.4, 132.2 (d, Jep = 103.0 Hz), 132.2 (d,
Jep=2.6Hz), 131.3 (d, Jep = 9.8 Hz), 128.7 (d, Jep = 12.5 Hz),127.1, 43.3 (d, Jep = 58.8 Hz),
21.3;”'PNMR (CDCls, 162 MHz): & 27.1. MS-ESI: m/z 370.6, [M + Na]". HRMS: [M + Na] *
m/z caled for CpoHypFNaO,P™: 371.1177, found: 371.1175.

2-(Diphenylphosphoryl)-1-(4-fluorophenyl)ethanone (3f)
E/ Ph
“Ph
F

White solid; m.p. 164.0-164.8 °C; '"H NMR (CDCls;, 400 MHz): & 8.04-8.01 (m, 2H), 7.80-7.76
(m, 4H), 7.52-7.49 (m, 2H), 7.46-7.42 (m, 4H), 7.09-7.04 (m, 2H), 4.09 (d, J = 15.3 Hz, 2H); “C
NMR (CDCls, 100 MHz): 8 191.3 (d, Jep = 5.5 Hz), 166.2 (d, Jer = 255.9 Hz ), 133.6 (d, Jer =
2.7 Hz), 132.4 (d, Jep = 2.7 Hz), 132.3 (d, Jer = 9.9 Hz), 131.9 (d, Jep = 103.1 Hz), 131.2 (d, Jep
= 9.8 Hz), 128.8 (Jep = 12.5 Hz), 115.8 (d, Jer = 22.1 Hz), 43.6 (d, Jep = 57.1 Hz);*'P NMR
(CDCls, 162 MHz): 8 26.7. MS-ESI: m/z 361.1, [M+ Na]. HRMS: [M+Na]" m/z calcd for
CaH sFO,PNa’: 361.0770, found: 361.0769.

1-(4-Chlorophenyl)-2-(diphenylphosphoryl)ethanone (3g) (CAS number: 41069-05-0)

g/Ph

“Ph
Cl
White solid; "H NMR (CDCls, 400 MHz): & 7.94 (d, J = 8.5 Hz, 2H), 7.81-7.76 (m, 4H), 7.55-7.51
(m, 2H), 7.48-7.44 (m, 4H), 7.38 (d, J = 8.5 Hz, 2H), 4.09 (d, J = 15.3 Hz, 2H); °C NMR (CDCl,,
100 MHz): § 191.8 (d, Je.p = 5.8 Hz), 140.3, 135.4, 132.4 (d, Jep = 2.7 Hz), 131.8 (d, Jop = 103.4
Hz), 131.7 (d, Jep = 9.9 Hz), 130.9, 129.0, 128.8 (d, Jep = 12.1 Hz), 43.7 (d, Jep = 56.9 Hz); 'P
NMR (CDCls;, 162 MHz): & 26.8. MS-ESI: m/z 376.6, [M+Na]".

1-(4-Bromophenyl)-2-(diphenylphosphoryl)ethanone (3h) (CAS number: 19797-85-4)



Q ﬁ,Ph
“Ph

Br

White solid; "H NMR (CDCls, 400 MHz): & 7.86 (d, J = 8.5 Hz, 2H), 7.80-7.72 (m, 4H), 7.55-7.50
(m, 4H), 7.47-7.43 (m, 4H), 4.09 (d, J = 15.2 Hz, 2H); >C NMR (CDCl;, 100 MHz): & 192.0 (d,
Jep = 5.5 Hz), 135.8, 132.5 (d, Jep = 2.7 Hz), 132.0, 131.8 (d, Jep = 103.5 Hz), 131.2 (d, Jep =
9.9 Hz), 131.0, 129.3, 128.9 (d, Jep = 12.4 Hz), 43.7 (d, Jep = 56.2 Hz);>'P NMR (CDCl;, 162
MHz): § 26.7. MS-ESI: m/z 422.6, [M+Na]".

1-(3-Bromophenyl)-2-(diphenylphosphoryl)ethanone (3i) (CAS number: 41069-07-2)
ICBI),Ph
“Ph

Br

White solid; 'H NMR (CDCls, 400 MHz): § 8.03 (t, J = 1.8 Hz, 1H), 7.97-7.94 (m, 1H), 7.82-7.75
(m, 4H), 7.66-7.62 (m, 1H), 7.56-7.50 (m, 2H), 7.49-7.43 (m, 4H), 7.29 (t, J = 8.0 Hz, 1H), 4.11 (d,
J=15.1 Hz, 2H); °C NMR (CDCls;, 100 MHz): & 191.8 (d, Jc.p = 5.7 Hz), 138.8, 136.6, 132.5 (d,
Jep =2.9 Hz),132.3, 131.9 (d, Jep = 103.5 Hz ), 131.3 (d, Jep = 9.9 Hz), 130.3, 128.9 (d, Jep =
12.5 Hz), 128.3, 123.0, 43.7 (d, Jep = 57.0 Hz);*'P NMR (CDCls, 162 MHz): & 26.6. MS-ESI:
m/z 422.6, [M+Na]".

2-(Diphenylphosphoryl)-1-(4-iodophenyl)ethanone (3j)
O
B’Ph
“Ph
I

White solid; m.p. 154.0-156.0 °C; '"H NMR (CDCls;, 400 MHz): & 7.80-7.75 (m, 6H), 7.72-7.68
(m, 2H), 7.55-7.50 (m, 2H), 7.48-7.43 (m, 4H), 4.08 (d, J = 15.2 Hz, 2H); °C NMR (CDCls, 100
MHz): 8 192.4 (d, Jep = 5.6 Hz), 138.0, 136.4, 132.5 (d, Jep = 2.9 Hz), 131.9 (d, Jep = 103.5 Hz),
131.2 (d, Jep = 9.6 Hz), 130.8, 128.9 (d, Jep = 12.4 Hz), 102.3, 43.7 (d, Jep = 56.8 Hz); >'P NMR
(CDCl;, 162 MHz): § 26.7. MS-ESI: m/z 468.7, [M+Na]". HRMS: [M+Na]" m/z calcd for
CaoH7INaO,P":468.9830, found: 468.9831.

2-(diphenylphosphoryl)-1-(4-(trifluoromethyl)phenyl)ethanone(3Kk)

ﬁ/Ph

“Ph
FsC
White solid; m.p. 144.4-146.8 °C; '"H NMR (CDCls, 400 MHz): & 8.11 (d, J = 8.1 Hz, 2H),
7.81-7.76 (m, 4H), 7.66 (d, J = 8.3 Hz, 2H), 7.55-7.51 (m, 2H), 7.49-7.44 (m, 4H), 4.16 (d, J =
15.1 Hz, 2H); °C NMR (CDCls, 100 MHz): & 192.2 (d, Je.p = 5.7 Hz), 139.7, 134.8 (q, Jr = 32.6
Hz), 132.6 (d, Jep = 2.7 Hz), 131.7 (d, Jep = 103.3 Hz), 131.2 (d, Jep = 9.9 Hz), 129.8, 128.9 (d,



Jep = 12.4 Hz), 123.7 (q, Jox = 272.9 Hz), 125.7 (q, Jor = 3.7 Hz), 44.0 (d, Jep = 56.3 Hz);’'P
NMR (CDCls, 162 MHz): & 26.8. MS-ESI: m/z410.6, [M+Na]". HRMS: [M+Na]" m/z calcd for
C»H 7F3NaO,P": 411.0738, found: 411.0736

2-(Diphenylphosphoryl)-1-(3-(trifluoromethyl)phenyl)ethanone (31) (CAS number: 1642853-05-1)
O
B/Ph
“Ph

CF;

White solid; 'H NMR (CDCls, 400 MHz): § 8.23 (d, J = 7.8, 1H), 8.15 (s, 1H), 7.81-7.74 (m, 5H),
7.57-7.50 (m, 3H), 7.47-7.43 (m, 4H), 4.16 (d, J = 15.3 Hz, 2H); *C NMR (CDCl;, 100 MHz): §
191.9 (d, Jep = 5.6 Hz), 137.6, 132.9, 132.5 (q, Jer = 2.7 Hz), 131.7 (d, Jep = 103.3 Hz), 131.3 (d,
Jex = 32.9 Hz), 131.2 (d, Jep = 9.9 Hz), 130.0 (q, Jer = 3.5 Hz), 129.4, 128.9 (d, Jep = 12.5 Hz),
125.9 (q, Jer = 3.8 Hz), 123.7 (q, Jor = 273.6 Hz), 43.7 (d, Jep = 56.4 Hz); >'P NMR (CDCls, 162
MH?z): § 26.6. MS-ESI: m/z 410.6, [M+Na]".

Ethyl 4-(2-(diphenylphosphoryl)acetyl)benzoate (3m)
O
B/Ph
“Ph
EtOOC

White solid; m.p. 135.4-137.0 °C; "H NMR (CDCls, 400 MHz): & 8.06-7.99 (m, 4H), 7.80-7.75 (m,
4H), 7.52-7.48 (m, 2H), 7.46-7.42 (m, 4H), 4.36 (q, J = 7.2 Hz, 2H), 4.15 (d, J = 15.5 Hz, 2H),
1.36 (t,J = 7.2 Hz, 3H); °C NMR (CDCls, 100 MHz): & 192.6 (d, Jcp = 5.7 Hz), 165.7, 140.1,
134.6, 132.4 (d, Jep = 2.6 Hz ),131.8 (d, Jep = 103.5 Hz), 131.2 (d, Jep = 9.8 Hz), 129.8, 129.2,
128.8 (d, Jep = 12.1 Hz), 61.6, 43.8 (d, Je.p = 58.2 Hz), 14.4;>'P NMR (CDCLs, 162 MHz): § 26.7.
MS-ESI: m/z 414.7, [M+Na]". HRMS: [M+Na]" m/z caled for C»3sH2,NaO4P™: 415.1075, found:
415.1075.

4-(2-(Diphenylphosphoryl)acetyl)benzonitrile (3n) (CAS number: 58971-81-6)

g/Ph

“Ph
NC
White solid; '"H NMR (CDCls, 400 MHz): 6 8.10 (d, J = 8.4 Hz, 2H), 7.80-7.74 (m, 4H), 7.69 (d,
J = 8.5 Hz, 2H), 7.56-7.51 (m, 2H), 7.49-7.44 (m, 4H), 4.13 (d, J = 15.0 Hz, 2H); °C NMR
(CDCls, 100 MHz): & 191.9 (d, Je.p = 5.7 Hz), 139.9, 132.6 (d, Jep = 2.7 Hz), 132.5, 131.5 (d, Jewp
=103.9 Hz), 131.1 (d, Jep = 9.7 Hz), 129.9, 128.9 (d, Jcp = 12.5 Hz), 118.0, 116.8, 44.1 (d, Jep =
55.6 Hz);'P NMR (CDCls, 162 MHz): 6 26.6. MS-ESI: m/z 367.5, [M+Na]".

2-(Diphenylphosphoryl)-1-(4-methoxyphenyl)ethanone (30) (CAS number: 19797-86-5)



O O

B,Ph

“Ph
MeO

White solid; '"H NMR (CDCls, 400 MHz): § 7.99-7.95 (m, 2H), 7.82-7.77 (m, 4H), 7.53-7.48 (m,
2H), 7.47-7.42 (m, 4H), 6.89-6.85(m, 2H), 4.08 (d, J = 15.4 Hz, 2H), 3.83 (s, 3H); °C NMR
(CDCls, 100 MHz): & 191.2 (d, Jep = 5.5 Hz), 164.1, 132.3 (d, Jep = 2.8 Hz ), 132.2 (d, Jep =
103.0 Hz), 131.9, 131.3 (d, Jep = 9.8 Hz), 130.3, 128.8 (d, Jep = 12.3 Hz), 113.9, 55.7, 43.3 (d,
Jep=58.1 Hz);>'P NMR (CDCls, 162 MHz): § 27.2. MS-ESI: m/z 373.5, [M+Na]".

2-(Diphenylphosphoryl)-1-(4-(trifluoromethoxy)phenyl)ethanone (3p)
lch/Ph
“Ph
F5CO
White solid; m.p. 113.4-115.0 °C; 'H NMR (CDCls, 400 MHz): & 8.07-8.04 (m, 2H), 7.81-7.75
(m, 4H), 7.54-7.49 (m, 2H), 7.47-7.43 (m, 4H), 7.24-7.19 (m, 2H), 4.11 (d, J = 15.1 Hz, 2H); “C
NMR (CDCls, 100 MHz): & 191.5 (d, Je.p = 5.7 Hz), 153.1 (q, Jer = 1.4 Hz), 135.3, 132.5 (d, Jcp
=2.7 Hz), 131.8 (d, Jep = 103.3 Hz), 131.6, 131.2 (d, Jep = 9.8 Hz), 128.9 (d, Jcp = 12.6 Hz),
120.4 (q, Jor = 258.9 Hz), 120.3, 43.8 (d, Jep = 56.7 Hz);*'P NMR (CDCl;, 162 MHz): § 26.8.
MS-ESI: m/z 426.6, [M+Na]". HRMS: [M+Na]" m/z calcd for C,;H;,F;NaOsP": 427.0687, found:
427.0682.

2-(Diphenylphosphoryl)-1-(naphthalen-1-yl)ethanone (3q)

E,Ph
O “pnh

White solid; m.p. 153.4-155.0°C; 'H NMR (CDCls, 400 MHz): § 8.45-8.40 (m, 1H), 8.15 (d, J =
7.5 Hz, 1H), 7.94 (d, J = 8.2 Hz, 1H), 7.82-7.77 (m, 5H), 7.51-7.45 (m, 5H), 7.44-7.39 (m, 4H),
427 (d, J = 15.1 Hz, 2H); °C NMR (CDCls, 100 MHz): § 195.7 (d, Jcp = 5.5 Hz), 135.3, 133.9,
133.8, 132.3 (d, Jep = 2.8 Hz), 132.1 (d, Jep = 103.2 Hz), 131.3 (d, Jep = 9.9 Hz), 130.4, 130.2,
128.8 (d, Jop = 12.3 Hz), 128.5, 128.3, 126.6, 125.8, 124.6, 46.6 (d, Jcp = 58.0 Hz);>'P NMR
(CDCls, 162 MHz): & 27.3. MS-ESI: m/z 392.6, [M+Na]". HRMS: [M+Na]" m/z calcd for
Ca4H2NaO,P": 393.1020, found: 393.1020.

1-([1,1'-Biphenyl]-4-yl)-2-(diphenylphosphoryl)ethanone (3r)

g/Ph

“Ph
Ph

White solid; m.p. 117.0-119.0 °C; "H NMR (CDCl;, 400 MHz): & 8.10-8.05 (m, 2H), 7.85-7.80
(m, 4H), 7.64-7.57 (m, 4H), 7.53-7.49 (m, 2H), 7.47-7.42 (m, 6H), 7.38-7.35 (m, 1H), 4.16 (d, J =



15.3 Hz, 2H); °C NMR (CDCls, 100 MHz): § 192.4 (d, Jep = 5.5 Hz), 146.3, 139.8, 135.8, 132.3
(d, Jep = 2.7 Hz), 132.1 (d, Jep = 103.0 Hz), 131.2 (d, Jep = 9.9 Hz), 130.0, 129.0, 128.8 (d, Je.p
= 12.3 Hz), 128.4, 127.4, 127.2, 43.5 (d, Jep = 57.7 Hz);>'P NMR (CDCl;, 162 MHz): & 27.0.
MS-ESI: m/z 418.7, [M+Na]". HRMS: [M+Na]" m/z calcd for C,sH»NaO,P": 419.1177, found:
419.1174.

2-(Diphenylphosphoryl)-1-(thiophen-2-yl)ethanone (3s) (CAS number: 58971-83-8)

W(J)\/ﬁ,Ph

“Ph

s

yellow oil; "H NMR (CDCls, 400 MHz): & 7.85 (d, J = 3.8 Hz, 1H), 7.82-7.77 (m, 4H), 7.61 (d, J
= 4.9 Hz, 1H), 7.60-7.49 (m, 2H), 7.47-7.42 (m, 4H), 7.07 (t, J = 4.6 Hz, 1H), 4.04 (d, /= 15.3 Hz,
2H); *C NMR (CDCls, 100 MHz): & 185.1 (d, Jep = 5.1 Hz), 144.6, 135.4, 135.2, 132.4 (d, Jop =
2.8 Hz), 131.8 (d, Jep = 103.6 Hz), 131.3 (d, Jep = 9.7 Hz), 128.8 (d, Jep = 12.5 Hz), 128.6, 44.5
(d, Jep = 57.4 Hz);*'P NMR (CDCLs, 162 MHz): 5 26.89. MS-ESI: m/z 327.1, [M+H]".

2-(Di-p-tolylphosphoryl)-1-phenylethanone (3t) (CAS number: 1229530-93-1)
g o L0
IB \

White solid; 'H NMR (CDCls, 400 MHz): & 8.00-7.95 (m, 2H), 7.70-7.62 (m, 4H), 7.51 (t, J = 7.2
Hz, 1H), 7.39 (t, Jep = 7.8 Hz, 2H), 7.27-7.21 (m, 4H), 4.08 (d, J = 15.3 Hz, 2H), 2.35 (s, 6H); °C
NMR (CDCls, 100 MHz): 6 193.2 (d, Je.p = 5.7 Hz), 142.7 (d, Jep = 2.7 Hz), 137.2, 133.6, 131.2
(d, Jep = 10.2 Hz), 129.5 (d, Jep = 12.5 Hz), 129.4, 129.0 (d, Jep = 105.7 Hz), 128.6, 43.7 (d, Jep
=57.7 Hz);’'PNMR (CDCls, 162 MHz):  27.3. MS-ESI: m/z 371.2, [M+Na]".

2-(Bis(4-chlorophenyl)phosphoryl)-1-phenylethanone  (3u)

) ‘,@QC‘
©)&

Cl
White solid; m.p. 116.4-118.0°C; "H NMR (CDCls, 400 MHz): & 7.98-7.93 (m, 2H), 7.76-7.68 (m,

4H), 7.58-7.53 (m, 1H), 7.48-7.40 (m, 6H), 4.11 (d, J = 15.6 Hz, 2H); °C NMR (CDCl;, 100
MHz): & 192.7 (d, Jep = 5.8 Hz), 139.3 (d, Jep = 3.5 Hz), 136.9, 134.1, 132.7 (d, Jep = 10.8 Hz),
130.3 (d, Jep = 104.8 Hz), 129.4, 129.3 (d, Jep = 12.9 Hz), 128.8, 43.2 (d, Jep = 59.9 Hz);’'P
NMR (CDCls, 162 MHz): § 25.9. MS-ESI: m/z 410.6, [M+Na]". HRMS: [M+Na]" m/z calcd for
CaoH 6C1,NaO,P": 411.0084, found: 411.0081.

2-(Bis(4-bromophenyl)phosphoryl)-1-phenylethanone (3v)



0 ‘,@Q&
@yg

White solid; '"H NMR (CDCls, 400 MHz): & 7.96-7.93 (m, 2H), 7.68-7.61 (m, 5H), 7.61-7.58 (m,
3H), 7.56-7.4 (m, 1H), 7.44-7.40 (m, 2H), 4.11 (d, J = 15.4 Hz, 2H); >C NMR (CDCls, 100 MHz):
8 192.6 (d, Jep = 5.5 Hz), 136.9, 134.1, 132.7 (d, Jep = 10.7 Hz), 132.2 (d, Jep = 12.9 Hz),130.7
(d, Jep = 104.8 Hz), 129.4, 128.9, 127.9 (d, Jep = 3.5 Hz), 43.1 (d, Jep = 59.9 Hz);*'P NMR
(CDCls, 162 MHz): & 26.3. MS-ESI: m/z 500.7, [M+Na]". HRMS: [M+Na]" m/z calcd for
CaoH 6BraNaO,P': 500.9054, found: 500.9053.

2-(Butyl(phenyl)phosphoryl)-1-phenylethanone (3w)

|J:>Ph

“n-Bu

White solid; '"H NMR (CDCls, 400 MHz): & 7.94-7.89 (m, 2H), 7.74-7.69 (m, 2H), 7.54-7.47 (m,
2H), 7.45-7.38 (m, 4H), 3.84-3.71 (m, 2H), 2.28-2.18 (m, 1H), 2.14-2.05 (m, 1H), 1.68-1.58 (m,
1H), 1.49-1.42 (m, 1H), 1.41-1.33 (m, 2H), 0.85 (t, J = 7.26 Hz, 3H); °C NMR (CDCl;, 100
MHz): § 194.0 (d, Jep = 4.8 Hz), 137.1, 133.9, 132.2 (d, Jep = 2.6 Hz), 131.1 (d, Jep = 70.2 Hz),
130.8 (d, Jep = 9.4 Hz), 129.2, 128.8 (d, Je.p = 12.4 Hz), 128.7, 43.7 (d, Jep = 53.7 Hz), 29.4 (d,
Jep = 70.6 Hz), 24.1 (d, Jep = 15.5 Hz), 234 (d, Jep = 4.3 Hz), 13.7;°'P NMR (CDCls, 162
MHz): § 35.5. MS-ESI: m/z 323.1, [M+Na]". HRMS: [M+Na]" m/z caled for C;sH,;NaO,P":
323.1177, found: : 323.1177.

Ethyl (2—oxo—2—phenylethyl)(phenyl)phosphinate (3x) ( CAS number: 51104-34-8)

b/Ph

'H NMR (CDCls;, 400 MHz): & 7.93 (d, J = 7.8 Hz, 2H), 7.78-7.74 (m, 2H), 7.55-7.51 (m,
2H), 7.46-7.39 (m, 4H), 4.14-3.88 (m, 2H), 3.83-3.72 (m, 2H), 1.23 (t, J = 7.0 Hz, 3H); °C NMR
(CDCls, 100 MHz): 8 192.3 (d, Jep = 5.7 Hz), 136.9, 133.7, 132.8 (d, Je.p = 2.8 Hz), 132.0 (d, Jep
=10.2 Hz), 130.2 (d, Jep = 132.8 Hz), 129.7, 128.8 (d, Jep = 13.3 Hz), 128.7, 61.6 (d, Jep = 6.3
Hz), 43.1 (d, Jep = 86.5 Hz), 16.4 (d, Jep = 6.6 Hz);’'P NMR (CDCl;, 162 MHz): & 34.50.
MS-ESI: m/z 311.1, [M+Na]".

Diethyl (2-ox0-2-phenylethyl)phosphonate (3y) (CAS Number: 3453-00-7).

Q ﬁ/OEt

Pale yellow oil. 'H NMR (CDCls, 400 MHz): & 8.04-7.96 (m, 2H), 7.60-7.51 (m, 1H), 7.47-7.39



(m, 2H), 4.14-4.08 (m, 4H), 3.60 (d, J = 22.7 Hz, 2H), 1.24 (t, J = 7.1 Hz, 6H); °C NMR (CDCl;,
100 MHz): & 192.1 (d, Jcp = 6.5 Hz), 136.7, 133.8, 129.2, 128.8, 62.8 (d, Jc.p = 6.5 Hz), 38.6 (d,
Jep = 130.0 Hz), 16.3 (d, J = 6.3 Hz);”'P NMR (CDCls, 162 MHz): & 19.92. MS-ESI: m/z 257.1,
[M +H]".

o
S ph
P\

White solid; '"H NMR (CDCls, 400 MHz): & 7.96-7.91 (m, 2H), 7.79-7.74 (m, 2H), 7.50-7.42 (m,
6H), 7.38-7.32 (m, 3H), 7.19-7.12 (m, 4H), 7.10-7.06 (m, 3H), 4.86-4.80 (m, 1H), 3.58-3.51 (m,
1H), 3.28-3.22 (m, 1H); "C NMR (CDCls, 100 MHz): & 197.9, 139.3 (d, Jcp = 13.5 Hz), 138.6,
132.9, 132.4 (d, Jep = 2.5 Hz), 132.3 (d, Jep = 2.9 Hz), 131.7 (X2) (d, Jep = 9.1 Hz), 131.1 (d,
Jep = 99.5 Hz), 130.6 (d, Jep = 99.9 Hz), 128.8 (X2) (d, Jep = 11.5 Hz), 128.7 (X2), 128.4,
128.3, 126.8, 54.6 (d, Jep = 54.5 Hz), 34.3;'P NMR (CDCls, 162 MHz): & 28.99. MS-ESI: m/z
433.1, [M+Na]".

O

White solid; "H NMR (CDCls, 400 MHz): & 7.92-7.89 (m, 2H), 7.50 (t, J = 7.4 Hz, 1H), 7.41-7.37
(m, 2H), 7.27-7.19 (m, 4H), 7.15 (t, J = 7.2 Hz, 1H), 3.25 (t, J = 8.0 Hz, 2H), 3.02 (t, J = 7.5 Hz,
2H); °C NMR (CDCls, 100 MHz): § 199.4, 141.5, 137.1, 133.3, 128.8, 128.7, 128.6, 128.2, 126.3,
40.6, 30.3;

10
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