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1. HPLC Method for Analysis of hydrogenation of 4. 

 
 Column:  Waters X-Terra MS C-18 3.5μm, 4.6 X 150 mm 
 Flow Rate:  1.0 ml/min 
 Solvent A:  10 mM aqueous ammonium bicarbonate, pH=9 
 Solvent B:  Acetonitrile 
 Wavelength:  220 and 254 nm 
 Timetable:  Time  %Solvent B 

0.00       0 
15.00      90 

  17.00      90 
  17.01       0 
  19.00       0 

 
 Stop Time:  19 minutes 
 Post Time:  3 minutes 
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2. Representative HPLC spectrum for in-process analysis of flow hydrogenation of 4 
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Representative experiment for DoE study. Under nitrogen atmosphere, compound 4 (2.5 g, 

7.69 mmol) was completely dissolved in methanol at varied concentrations at room temperature. 

The relevant reaction parameters, including temperature, pressure, liquid flow rate, and 

hydrogenation gas pressure, were selected on H-cube Midi®, and the system was conditioned by 

pumping only pure solvent (methanol) through the flow reactor for at least 25 min. The 

production of hydrogen gas was measured using a gas buret to ensure that the desired reaction 

parameters were achieved, gaining a stable processing state. At this point, the substrate solution 

was introduced. The reaction was complete after a single passage though the apparatus, and the 

product stream was collected and analyzed by HPLC analysis.  

Raw data for DoE 
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*DEA is the additive in the preparative supercritical fluid chromatography (SFC), which was 
used to isolate compound 8. 
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*DEA is the additive in the preparative supercritical fluid chromatography (SFC), which was 
used to isolate compound 8. 
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LC/MS was performed using an Agilent Ion Trap XCT LC-MSD equipped with an Agilent 1100 
1100 binary pump and a photodiode array detector. 
 
HPLC conditions: the same as that for hydrogenation of 4. 
 
MS conditions:  
Ion polarity: Positive; Ion Source Type:  ESI; Dry Temp: 300 °C; Nebulizer: 60 psi;  
Dry gas 12 mL/min. Source: capillary 4000V, scan range 50−1200 Da. 
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