
Chem 33 Majors’ Lab, spring, 2013 
 
Goal 1: Synthesis of primary amines for use in extended peptoid synthesis 
 
 Overall reaction scheme: 

 
 Adapted from: Pittelkow, M.; Lewinsky, R.; Christensen, J. B. Synthesis 2002, 15, 2195-2202. 
 

 

1. Formation of t-butyl phenyl carbonate (weeks 2-3) 

 
 
 Literature procedure: 
 To a mixture of t-butyl alcohol (1.0 mol), pyridine (100 mL) and CH2Cl2 (175 mL) in a 500   
 mL 3-necked flask equipped with a condenser, mechanical stirring, and an addition funnel  
 was added phenyl chloroformate (156.0 g, 1.0 mol) over a period of 1 h. The reaction   
 mixture was stirred for an additional 3 h, and H2O (250 mL) was added. The ether phase   
 was washed with aq. H2SO4 (2 M; 2 x 250 mL), dried (Na2SO4), filtered, and concentrated  
 in vacuo. The crude product was distilled in vacuum.  
 
 Translation/changes: 
 Each team will aim to make 25 mmol product (0.025 mol), so the scale of this reaction will be 
 much smaller that that described in the reference.  

 Add 25 mmol t-butyl alcohol, 10 mL pyridine, 10 mL CH2Cl2 to an oven-dry round-bottom flask 
 equipped with a stir bar and septum and stir at rt. In a separate oven-dry flask, make a solution 
 of 25 mmol phenyl chlorofomate in 7.5 mL CH2Cl2. Add this solution dropwise by syringe to the 
 alcohol mixture over 10-15 mins. Stir at rt for 2 h. 

After 2 h, add 50 mL H2O, then pour the reaction mixture into a separatory funnel washing the 
 flask with H2O and CH2Cl2 to ensure quantitative transfer. Shake the sep funnel well, venting 
 frequently. Allow the layers to separate, and collect them into individual, labeled flasks. The 
 organic layer will be the bottom layer. Add this back into the sep funnel, then add 2 M HCl (~ 25 
 mL). Shake the funnel, venting frequently, and collect the two layers separately. Repeat the acid 
 wash. Dry the organic layer over Na2SO4 for 10-15 minutes, then filter to remove the Na2SO4, 
 and transfer the solution to a TARED round-bottom flask so that the flask is only about half full. 
 Remove the solvent from the RBF by rotary evaporation (this part can wait until next week). 
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Carbonate wrap-up: (week 3) 
 After the rotovap, we’ll put the flask under high vacuum for 10-15 minutes to remove any 
 residual CH2Cl2 so that the solvent peaks in the 1H NMR sample will be minimized. 
 
 Record the mass of the product and calculate % yield. 
 
 Prepare a sample for 1H NMR analysis. First, dip a glass pipet into the liquid to get about 1 drop 
 into the bottom of the pipet. Rinse this drop of your product into the NMR tube with CDCl3. You 
 should have enough solution in the NMR tube so that the height is approximately 3 fingers.  
 
 We’ll take 1H NMR spectra of our products to see if our reactions were successful. In advance, 
 think about what you expect to see in the spectrum that will verify that you made the product 
 you intended to make. 
 
 
2. Reaction of t-butyl phenyl carbonate with polyamine (week 3-4) 

 
 

 Literature procedure: 
 Carbonate (5 mmol) was added to a stirring solution of the diamine (5 mmol) in absolute EtOH 
 (20 mL). The reaction mixture was stirred overnight at reflux followed by removal of the volatiles 
 in vacuo. H2O (25 mL) was added and the pH adjusted to 3 by addition of aq. HCl (2 M) followed 
 by extraction with CH2Cl2 (2 x 50 mL). The aq. phase was then made strongly alkaline by addition 
 of aq. NaOH (2 M) and extracted with CH2Cl2 (3 x 80 mL). The organic phase was dried (Na2SO4), 
 filtered, and concentrated in vacuo to afford the desired products.  
 
 Translation/changes: 
 *for the diamine, you may use either ethylene diamine (n = 1), 1,3-diamino propane (n = 2), or 
 1,4-diaminobutane (n = 3). Your reaction scheme in your notebook should reflect the exact 
 structure of the amine you intend to use. It should not include the variable notation I used above.  
  
 Make a solution of your diamine (10 mmol) in 36 mL absolute EtOH in a 100 mL round bottom 
 flask labeled with a Sharpie with your name. Stir the solution using a stir bar, and add a water-
 jacketed condenser. Hook up the condenser to water inlet and outlet tubes, start a GENTLE flow 
 of water through the condenser, and wire the tubes in place. Place a septum on top of the water 
 condenser with an outlet needle. In a separate, clean flask, make a solution of your carbonate 
 (10 mmol) in 2 mL absolute EtOH. Briefly remove the water condenser and add your carbonate 
 solution to the stirring amine solution dropwise. Use another 2 mL of EtOH to rinse out your 
 carbonate solution vessel, and add that also to the reaction mixture.  Place the reaction mixture 
 in a sand bath and turn on the heat to about 5 or 6. When the solution has reached reflux 
 (boiling), mark the time. Wait another 15 minutes to ensure that no volume is being lost as the 
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 mixture heats at reflux. If so, turn down the heat so that the reaction remains at a gentle reflux. 
 The reaction will continue overnight like this.  
 
 The next day, someone on your team must come into the lab to turn off the heat, turn off the 
 water to the water condenser, and allow the reaction mixture to cool until it can be handled. At 
 this point, the round-bottom flask should be capped with a septum and stored in the lab drawer 
 until the next lab period. 
 
 The next lab period, start by removing the stir bar, then evaporating most of the reaction mixture 
 volume using the rotovap. To the round bottom flask, add 50 mL H2O, and then add 2 M aq. HCl 
 slowly. Stir or agitate after HCl addition, and check the pH, continuing to add HCl solution until 
 the pH is 3. Pour this solution into the separatory funnel, and add 75 mL CH2Cl2 to the separatory 
 funnel. Use a small amount of water and CH2Cl2 to rinse the round bottom flask into the sep 
 funnel. Shake well, venting periodically, then separate the layers into Erlenmeyer flasks labeled 
 “organic 1” and “aqueous.” Add the aqueous layer back to the sep funnel, and repeat with an 
 additional 75 mL CH2Cl2. Add 2 M NaOH solution slowly to the “aqueous” layer to adjust the pH 
 to 10. Add the basic, aqueous layer to the sep funnel along with 100 mL CH2Cl2. Cap, shake 
 vigorously (venting frequently), then separate the layers into two Erlenmeyer flasks labeled 
 “aqueous” (same as the original aqueous collection flask) and “organic 2.” Add the aq back to the 
 sep funnel and repeat with an additional 100 mL CH2Cl2 two more times. Dry the “organic 2” 
 solution over Na2SO4, and filter into a tared round bottom flask. Remove the solvent by rotary 
 evaporation and on the high vacuum system. Get the mass of the product, calculate % yield, and 
 prepare a sample for 1H NMR analysis.  
 
 


