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    Complete Lab Manual (PDF)

Chiral Gas Chromatography Appendix (PDF)

Instructions for Discussion Section of Final Report (PDF)

Grade Sheet (PDF)

The Digital Lab Techniques Manual provides detailed instructions concerning most of the experimental techniques employed in this lab. The specific videos that are relevant to this module are indicated in each section of Part V of the Lab Manual.


    Lab Schedule


	

SES #
	

ACTIVITIES
	

Lab Manual





	

1
	

Dry and purify triethylamine by distillation and purify dibenzyl tartrate by trituration and recrystallization.
	

Lab Manual Part 1 (PDF)





	

2
	

Set up esterification of dibenzyl tartrate with 2,6-dimethoxybenzoyl chloride which then runs overnight at reflux. The teaching assistants will turn off the heat the following day for you and the reaction will be allowed to proceed at room temperature until the next laboratory period of your group.





	

3
	

Work up the esterification reaction.





	

4
	

Purify the product of the esterification reaction by column chromatography. Analysis of the product by proton NMR spectroscopy (spectrum can be run at the beginning of Day 5 if necessary).





	

5
	

Set up the hydrogenolysis reaction which will then run over the weekend at room temperature. If necessary, the teaching assistants will add more hydrogen to your balloons on the day after you set up the reaction.
	

Lab Manual Part 2 (PDF)





	

6
	

Filter and concentrate the hydrogenolysis reaction mixture, and set up overnight drying of the diacid product under vacuum. The measurement of the melting point of the product and NMR analysis can be performed either at the beginning of Day 7 or on an “off day” for your group between Days 6 and 7.





	

7
	

Generate the chiral CAB Lewis acid catalyst in situ and set up the Diels-Alder reaction to run overnight at low temperature. The teaching assistants will add additional dry ice to your cooling bath during the evening to extend the time that the reaction remains below -70 °C.
	

Lab Manual Part 3 (PDF)





	

8
	

Work up the Diels-Alder reaction and analyze the crude product by TLC and proton NMRspectroscopy.





	

9
	

Purify the Diels-Alder product by column chromatography and separate the endo and exo cycloadducts.





	

10
	

Analyze the Diels-Alder product by proton NMR spectroscopy and determine the enantiomeric ratio for the exo isomer by gas chromatography using a chiral GC column. This characterization can be completed on Day 11 if necessary.





	

11
	

Extra time for completion of the experiment and checkout.
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