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Supplementary results 

 
Figure S1. Ex situ XRD patterns of Re(5)/TiO2, Re(5)/SiO2, Re(5)/Al2O3, and Re/Carbon. The 
samples were reduced at T = 500 °C under H2 flow before the XRD measurements. 

 

 
Figure S2. Zoomed in situ Re L3-edge XANES spectra of Re(5)/TiO2, Re(5)/Al2O3, Re(5)/Carbon, 
and Re(5)/SiO2. XANES spectra were measured at 500 °C under the flow of 5% H2/He (100 mL 
min-1). 
 



  

 

 
Figure S3. H2-TPR profile of Re(5)/TiO2, Re(5)/SiO2, and Re(5)/Al2O3 after the calcination at 
500 °C in air and of Re(5)/Carbon after the drying in air. The sample was heated with a 
temperature ramp-rate of 10 °C min-1 in a flow of 5% H2/Ar (20 cm3 min-1).  
 

  



  

Product Separation and NMR analysis 

After the catalytic reaction, product mixtures were subjected to column chromatography on silica 

gel 60 (spherical, 63-210 m, Kanto Chemical Co. Ltd.; eluent: hexane/ethyl acetate = 90/10, 

v/v), and subsequently analyzed by GC and GCMS. 1H and 13C NMR analysis was carried out 

for those isolated products. 1H and 13C NMR spectra were recorded at ambient temperature on 

a JEOL-ECX 600 spectrometer (1H: 600.17 MHz, 13C: 150.92 MHz), using tetramethylsilane as 

the internal standard.  

1H and 13C NMR spectra for the desired products were assigned according to the 

corresponding literature values. Abbreviations used in the NMR experiments: s, singlet; d, 

doublet; dd, doublet of doublets; t, triplet; q, quartet; m, multiplet; br, broad. GC-MS spectra were 

recorded on a SHIMADZU QP2010.  

Butan-1-ol:1 

 

1H NMR (600.17 MHz, CDCl3, TMS): δ 3.63 (S, 2H), 1.77 (br s, 1H), 1.58-1.52 (m, 2H), 1.42-

1.33 (m, 2H), 0.92 (t, J = 6.87 Hz, 3H); 13C NMR (150.92 MHz, CDCl3) δ 62.59, 32.784, 18.42, 

13.79; GC-MS m/e 74.10.  

Hexan-1-ol:2 

 

1H NMR (600.17 MHz, CDCl3, TMS): δ 3.61 (t, J = 6.18 Hz, 2H), 2.09 (br s, 1H), 1.57-1.54 (m, 

2H), 1.32-1.30 (m, 6H), 0.89 (t, J = 6.87 Hz, 3H); 13C NMR (150.92 MHz, CDCl3) δ 62.83, 32.64, 

31.58, 25.37, 22.56, 13.94; GC-MS m/e 102.15.  

Octan-1-ol:2 

 

1H NMR (600.17 MHz, CDCl3, TMS): δ 3.61 (t, J = 6.54 Hz, 2H), 2.20 (br s, 1H), 1.56-1.53 (m, 

2H), 1.33-1.28 (m, 10H), 0.88 (t, J = 6.83 Hz, 3H); 13C NMR (150.92 MHz, CDCl3) δ 62.82, 32.68, 

31.77, 29.35, 29.23, 25.70, 22.59, 14.00; GC-MS m/e 130.14.  

Decan-1-ol:2 

 

n-C5H11 OH

n-C7H15 OH

n-C9H19 OH



  

1H NMR (600.17 MHz, CDCl3, TMS): δ 3.61 (t, J = 6.54 Hz, 2H), 2.18 (br s, 1H), 1.56-1.54 (m, 

2H), 1.31-1.26 (m, 14H), 0.88 (t, J = 6.87 Hz, 3H); 13C NMR (150.92 MHz, CDCl3) δ 62.82, 32.69, 

31.84, 29.58, 29.51, 29.40, 29.27, 25.70, 22.61, 14.02; GC-MS m/e 158.18. 

Dodecan-1-ol:2 

 

1H NMR (600.17 MHz, CDCl3, TMS): δ 3.63 (t, J = 6.54 Hz, 2H), 1.58-1.54 (m, 2H), 1.45 (br s, 

1H), 1.35-1.25 (m, 18H), 0.88 (t, J = 6.87 Hz, 3H); 13C NMR (150.92 MHz, CDCl3) δ 63.03, 32.77, 

31.89, 29.64, 29.61, 29.59, 29.58, 29.42, 29.32, 25.72, 22.66, 14.09; GC-MS m/e 186.20.  

Tetradecan-1-ol:2 

 

1H NMR (600.17 MHz, CDCl3, TMS): δ 3.63 (t, J = 6.87 Hz, 2H), 1.57-1.55 (m, 2H), 1.45 (br s, 

1H), 1.37-1.25 (m, 22H), 0.88 (t, J = 6.87 Hz, 3H), ; 13C NMR (150.92 MHz, CDCl3) δ 63.06, 

32.79, 31.90, 29.65 (C×2), 29.60 (C×2), 29.42 (C×2), 29.35 (C×2), 25.72, 22.68, 14.10; GC-MS 

m/e 214.25.  

Hexadecan-1-ol:2 

 

1H NMR (600.17 MHz, CDCl3, TMS): δ 3.63 (t, J = 6.87 Hz, 2H), 1.57-1.52 (m, 2H), 1.35-1.25 

(m, 27H), 0.88 (t, J = 6.87 Hz, 3H), ; 13C NMR (150.92 MHz, CDCl3) δ 63.03, 32.79, 31.91, 29.68 

(C×2), 29.65 (C×2), 29.60 (C×2), 29.42 (C×2), 29.35 (C×2), 25.72, 22.68, 14.11; GC-MS m/e 

242.28. 

Octadecan-1-ol:2 

 

1H NMR (600.17 MHz, CDCl3, TMS): δ 3.63 (t, J = 6.18 Hz, 2H), 1.57-1.53 (m, 2H), 1.34-1.31 

(m, 4H), 1.30-1.25 (m, 27H), 0.87 (t, J = 6.84 Hz, 3H), ; 13C NMR (150.92 MHz, CDCl3) δ 63.07, 

32.80, 31.92, 29.69 (C×4), 29.61 (C×2), 29.43 (C×4), 29.35 (C×2), 25.72, 22.68, 14.11; GC-MS 

m/e 270.30. 

 

  

n-C13H27 OH

n-C15H31 OH

n-C11H23 OH

n-C17H35 OH
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