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

 

R 20 (mmol)a p log(kR/kH) 

p-H 0.0105 0 0 

p-Cl 0.0073 + 0.227 -0.162 

p-F 0.0129 +0.062 0.093 

p-CF3 0.0130 +0.540 0.094 

aDetermined by 31P NMR. 
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Figure S1 1H, 13C, and 31P NMR spectra of compound 19a 
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Figure S2 1H, 13C, and 31P NMR spectra of compound 19b 
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Figure S3 1H, 13C, and 31P NMR spectra of compound 19c 
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Figure S4 1H, 13C, and 31P NMR spectra of compound 19d 
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Figure S5 1H, 13C, and 31P NMR spectra of compound 19e 
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Figure S6 1H, 13C, 31P, and 77Se NMR spectra of compound 20a 
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Figure S7 1H, 13C, 31P, and 77Se NMR spectra of compound 20b 
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Figure S8 1H, 13C, 31P, and 77Se NMR spectra of compound 20c 
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Figure S9 1H, 13C, 31P, and 77Se NMR spectra of compound 20d 
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Figure S10 1H, 13C, 31P, and 77Se NMR spectra of compound 20e 

 

 



S22 

 

 

 

 



S23 

 

Figure S11 1H, 13C, 31P, and 77Se NMR spectra of compound 20f 
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Figure S12 1H, 13C, and 31P NMR spectra of compound 19f 
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Figure S13 1H and 13C NMR spectra of compound 22 
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Figure S14 1H, 13C, and 77Se NMR spectra of compound 23 
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