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I General Information 

1H NMR and 13C NMR spectra were recorded on a Bruker Avance 600 MHz 

instruments. Chemical shifts were reported in parts per million (ppm), and the residual 

solvent peak was used as an internal reference: proton (chloroform δ 7.26), carbon 

(chloroform δ 77.16) or tetramethylsilane (TMS δ 0.00) was used as a reference. 

Multiplicity was indicated as follows: s (singlet), d (doublet), t (triplet), q (quartet), m 

(multiplet), dd (doublet of doublet), bs (broad singlet). Coupling constants were 

reported in Hertz (Hz). All high resolution mass spectra (HRMS) were obtained on a 

Bruker Apex-2. For thin layer chromatography (TLC), Qingdao Haiyang Chemical was 

used, and compounds were visualized with a UV light at 254 nm. Further visualization 

was achieved by staining with iodine, or potassium permanganate solution followed by 

heating using a heat gun. Flash chromatography separations were performed on 

Qingdao Haiyang Chemical 200-300 mesh silica gel. All reactions were carried out 

under a nitrogen atmosphere. All commercially available reagents were used as 

received for the reactions without any purification. All solvents were dried on alumina 

columns using a solvent dispensing system. 

Materials: [Rh(COD)2]BF4 and LiOtBu were obtained from commercial suppliers 

and used without further purification. All Solvents were purified by standard procedure 

before use. Allylic gem-Difluorides,1-2 allylic alcohols3-4 are synthesis via the known 

procedures. 
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