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Table S1. Hammet linear free energy relationship study using 1d and 20a-20d

12a (0.1 mmol)

o 12b (0.1 mmol hv (L > 300 nm
PhoP=PPhy ( ) ( ), 20a + 20b + 20c + 20d
12¢ (0.1 mmol) CH,CI, (0.3 mL), 3 h
1d (0.4 mmol)
12d (0.1 mmol)
R 20 (mmol)? op log(kr/kn)
p-H 0.0105 0 0
p-Cl 0.0073 +0.227 -0.162
p-F 0.0129 +0.062 0.093
p-CFs 0.0130 +0.540 0.094
aDetermined by 3P NMR.
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Figure S1 'H, 3C, and *!P NMR spectra of compound 19a
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Figure S2 'H, 3C, and *'P NMR spectra of compound 19b
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Figure S3 'H, 3C, and P NMR spectra of compound 19¢c
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Figure S4 'H, 3C, and *!P NMR spectra of compound 19d
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Figure S5 'H, 3C, and P NMR spectra of compound 19e
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Figure S6 *H, 3C, *'P, and ""Se NMR spectra of compound 20a

c, ?I =

= 20a (400 MHz, CDCl,)

4.00

1.94

(
i
ik

R E AR T
12.0 1.0 10,0 9.0

0.000

7921

X : parts per Million : Proton

% Nf__s_inTIT
Ph,P-Se
20a (100 MHz, CDCl5)

X : parts per Million : Carbonl3

S13



=
=3

- 20a (162 MHz, CDCls)

50.0

40,0

30.0

2

10.0

1l
Ph,P-Se

X : parts per Thousand : Selenium77

]
c
5
=
g
£S - v
=
180.0 170.0 160.0 150.0 140.0 130.0 1200 110.0 100.0 900 800 700 60.0 500 400 300 200 100 0 -100 -200 -300 -40.0 -50.0 -60.0 -70.0
T o=
I8z
M=
ER7
X : parts per Million : Phosphorus3 |
o
S o
=
[ Jm
Ph,P-Se
-| 20a (75 MHz, CDCl3)
S
=]
"
o
!
£
3
|
T T T T T T T T T T
09 0.8 07 0.6 0.5 04 0.3 02 0.1
I
.
£5%
=R~

S14




Figure S7 'H, 3C, 3P, and ""Se NMR spectra of compound 20b
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Figure S8 'H, 3C, 3P, and ""Se NMR spectra of compound 20c
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Figure S9 'H, 3C, *'P, and "Se NMR spectra of compound 20d
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Figure S10 'H, *3C, 3P, and ""Se NMR spectra of compound 20e
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Figure S11 'H, 3C, *'P, and ""Se NMR spectra of compound 20f
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Figure S12 'H, 3C, and *!P NMR spectra of compound 19f
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Figure S13 'H and 3C NMR spectra of compound 22
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Figure S14 'H, 3C, and "Se NMR spectra of compound 23
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