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Gas Chromatography – Mass Spectrometry Study 

 

The following table indicates the relevant peaks in the GC-MS studies.  The table lists retention 

time and the corresponding compounds for each peak.  Mass spectra of each compound are also 

included. 
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Retention time: 3.75 minutes (triethylamine) 

 

 

Retention time: 4.69 minutes (pyridine) 
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Retention time: 5.18 minutes (toluene) 

 

 

Retention time: 9.57 minutes (diethylcarbamic chloride) 

 

 

 

 

40 60 80 100120140160180200220240260280300320340360380400420440
0

500000

1000000

1500000

2000000

2500000

3000000

3500000

4000000

4500000

5000000

5500000

6000000

6500000

7000000

7500000

8000000

m/z-->

Abundance

Scan 157 (5.186 min): OFN05080.D\data.ms
92.1

63.0

127.9 207.1175.7 446.4

40 60 80 100 120 140 160 180 200 220 240 260 280
0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000

24000

26000

28000

30000

m/z-->

Abundance

Scan 588 (9.574 min): OFN05077.D\data.ms
100.0

119.9

71.9

43.9

280.8207.2137.9 249.1



  

S-5 

 

Retention time: 11.67 minutes ((R)-1-phenylpropan-2-ol 3) 

 

 

Retention time: 11.99 minutes ((S)-(2-chloropropyl)benzene 5) 
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Retention time: 14.31 minutes ((R)-1-phenylpropan-2-yl carbonochloridate 4) 

 

 

Retention time: 18.27 minutes ((R)-1-phenylpropan-2-yl diethylcarbamate 6) 
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GC-MS Study #1: Effect of Triethylamine Equivalence in the Triphosgene-Amine Base 

Chlorination Reaction. 

Protocol: Alcohol 3 (68.1 mg, 0.50 mmol) was dissolved in 3.75 mL of CH2Cl2 (entries 

1-5) or toluene (entries 6-10) inside a pressure vessel. The indicated amount of triethylamine was 

added to the solution and allowed to stir for 5 minutes. Triphosgene (74.2 mg, 0.25 mmol) was 

added to the reaction mixture.  The vessel was sealed, and the reaction was allowed to stir at 

room temperature.  After stirring for 3 hours, a small aliquot was taken out and diluted with 

CH2Cl2.  The sample was then directly injected to the GC-MS instrument without further 

workup.   

 

Table 1. Optimization Study with Varying the amount of Triethylamine 

 

a
 Yields were determined by GC-MS analysis of the crude mixtures assuming that these 

compounds elicited identical GC responses. 
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Entry 1: CH2Cl2, 1.00 equivalent of triethylamine (70 µL, 0.50 mmol) 

 
 

 

Entry 2: CH2Cl2, 1.25 equivalent of triethylamine (87 µL, 0.63 mmol) 
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Entry 3: CH2Cl2, 1.50 equivalent of triethylamine (105 µL, 0.75 mmol) 

 
 

 

Entry 4: CH2Cl2, 1.75 equivalent of triethylamine (122 µL, 0.88 mmol) 

 
 

 

4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00

2000000

4000000

6000000

8000000

   1e+07

 1.2e+07

Time-->

Abundance

TIC: OFN05077.D\data.ms

4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00

2000000

4000000

6000000

8000000

   1e+07

 1.2e+07

Time-->

Abundance

TIC: OFN05078.D\data.ms

11.672 

11.997 

14.431 

18.269 

9.584 

 

18.269 

14.421 

11.997 

9.574 



  

S-10 

 

Entry 5: CH2Cl2, 2.00 equivalent of triethylamine (139 µL, 1.00 mmol) 

 
 

 

Entry 6: Toluene, 1.00 equivalent of triethylamine (70 µL, 0.50 mmol) 
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Entry 7: Toluene, 1.25 equivalent of triethylamine (87 µL, 0.63 mmol) 

 

 

Entry 8: Toluene, 1.50 equivalent of triethylamine (105 µL, 0.75 mmol) 
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Entry 9: Toluene, 1.75 equivalent of triethylamine (122 µL, 0.88 mmol) 

 

 

Entry 10: Toluene, 2.00 equivalent of triethylamine (139 µL, 1.00 mmol) 
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GC-MS Study #2: Effect of Triethylamine-Pyridine Mixture in the Triphosgene-Amine Base 

Chlorination Reaction. 

Protocol: Alcohol 3 (68.1 mg, 0.50 mmol) was dissolved in 3.75 mL of CH2Cl2 inside a 

pressure vessel. The indicated amount of triethylamine and pyridine was added to the solution 

and allowed to stir for 5 minutes. Triphosgene (74.2 mg, 0.25 mmol) was added to the reaction 

mixture.  The vessel was sealed, and the reaction was allowed to stir either at room temperature 

(entries 1-4, 9-12) of in a heating bath at 40ºC (entries 5-8, 13-16).  After stirring for 6 hours, a 

small aliquot was taken out and diluted with CH2Cl2.  The sample was then directly injected to 

the GC-MS instrument without further workup. 

 

Table 2. Optimization Study with Mixed Amine Base Systems 

 

a
 Reagents were added at 0°C then the reaction mixture was warmed to room temperature or 

reflux.  
b
 Yields were determined by GC-MS analysis of the crude mixtures assuming that these 

compounds elicited identical GC responses. 
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Entry 1: Room temperature, 1.2 equivalent of pyridine (48 µL, 0.60 mmol) and 0.25 equivalent 

of triethylamine (17 µL, 0.13 mmol) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Entry 2: Room temperature, 1.2 equivalent of pyridine (48 µL, 0.60 mmol) and 0.50 equivalent 

of triethylamine (35 µL, 0.25 mmol) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00

200000

400000

600000

800000

1000000

1200000

1400000

1600000

1800000

Time-->

Abundance

TIC: OFN05464.D\data.ms

14.421 

11.997 

4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00

200000

400000

600000

800000

1000000

1200000

1400000

1600000

1800000

Time-->

Abundance

TIC: OFN05465.D\data.ms

14.420 

11.997 

 



  

S-15 

 

4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00

200000

400000

600000

800000

1000000

1200000

1400000

1600000

1800000

Time-->

Abundance

TIC: OFN05466.D\data.ms

4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00

200000

400000

600000

800000

1000000

1200000

1400000

1600000

1800000

Time-->

Abundance

TIC: OFN05467.D\data.ms

Entry 3: Room temperature, 1.2 equivalent of pyridine (48 µL, 0.60 mmol) and 0.75 equivalent 

of triethylamine (52 µL, 0.38 mmol) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Entry 4: Room temperature, 1.2 equivalent of pyridine (48 µL, 0.60 mmol) and 1.00 equivalent 

of triethylamine (52 µL, 0.38 mmol) 
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Entry 5: Reflux, 1.2 equivalent of pyridine (48 µL, 0.60 mmol) and 0.25 equivalent of 

triethylamine (17 µL, 0.13 mmol) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Entry 6: Reflux, 1.2 equivalent of pyridine (48 µL, 0.60 mmol) and 0.50 equivalent of 

triethylamine (35 µL, 0.25 mmol)  
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Entry 7: Reflux, 1.2 equivalent of pyridine (48 µL, 0.60 mmol) and 0.75 equivalent of 

triethylamine (52 µL, 0.38 mmol) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Entry 8: Reflux, 1.2 equivalent of pyridine (48 µL, 0.60 mmol) and 1.00 equivalent of 

triethylamine (52 µL, 0.38 mmol) 
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Entry 9: Room temperature, 1.0 equivalent of pyridine (40 µL, 0.50 mmol)  

 

 

 

 

 

 

 

 

 

 

Entry 10: Room temperature, 1.2 equivalent of pyridine (48 µL, 0.60 mmol)  
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Entry 11: Room temperature, 1.7 equivalent of pyridine (48 µL, 0.60 mmol) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Entry 12: Room temperature, 2.2 equivalent of pyridine (89 µL, 1.10 mmol) 
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Entry 13: Reflux, 1.0 equivalent of pyridine (40 µL, 0.50 mmol)  

 

 

 

 

 

 

 

 

 

 

 

Entry 14: Reflux, 1.2 equivalent of pyridine (48 µL, 0.60 mmol)  
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Entry 15: Room temperature, 1.7 equivalent of pyridine (48 µL, 0.60 mmol) 

 

 

 

 

 

 

 

 

 

 

 

Entry 16: Room temperature, 2.2 equivalent of pyridine (89 µL, 1.10 mmol) 
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