1-07-15

CHEM 2123

Dehydration of an alcohol 

Purpose :
Preparation of alkenes by dehydration of an alcohol

Chapters/Techniques in Mohring to read, review #6, 11, 13. Week 2 read Technique #19 on gas chromatography.

Required Chemicals:
Week 1: 4-methyl-2-pentanol (25 mls/student) (MW-102 g/mol; d = 0.81 g/mL, bp = 132 oC), 9M sulfuric acid (10 mls/sudent), 10% NaHCO3 (20 mls/sudent),  anhydrous MgSO4.

Week 2: dichloromethane (1 drop/student) 1 M bromine in dichloromethane (careful because bromine liquid easily releases bromine gas, toxic:  make up in hood)
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Week 1:
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Place 0.200 mol of 4-methyl-2-pentanol in a 100-mL round-bottomed flask and add to this 10 mL of 9 M sulfuric acid and a stir bar. Thoroughly mix the solution over a stirplate, and assemble a simple distillation apparatus as shown above. Heat the reaction flask with a heating mantle, collecting all distillates, but keeping the head temperature below 90oC.  If the reaction mixture is not heated too strongly, the head temperature will remain below 80oC for most of the reaction.  When about 10 mL of liquid remains in the reaction flask, discontinue heating (the liquid will be yellowish as well).  This remaining liquid is sulfuric acid.  Dispose of as directed and do not mix with acetone!

Transfer the organic distillate to a separatory funnel and wash with 20 mL of water and then 20 mL of 10% sodium bicarbonate. Collect the organic layer in an Erlenmeyer flask and add MgSO4 with swirling. After drying for 5 min filter the dried organic layer through a gravity filter into a dry 50-mL round bottom flask.  Cap the flask, label it clearly with your name and experiment and put it in a beaker and store it in the flammable cabinet.*

Week 2:
Add a stir bar and distil the mixture through a simple distillation apparatus. Collect the fraction boiling between 53 oC and 69 oC in a preweighed, dry 100-mL receiving flask or preweighed Erlenmeyer flask. Some product may be lost since an ice/water bath is not being used to cool the receiver, but such cooling tends to cause condensation of atmospheric water vapor along with the alkenes. Calculate the yield of alkenes obtained.  Label a small sample vial with your name and lab section and put ~ 1ml of product in the vial for gas chromatography analysis.  If the procedure is properly performed, a yield of 75-85% may be anticipated.  The expected products of the reaction and their boiling points are 4-methyl-l-pentene (53.9 oC), cis-4-methyl-2-pentene (56.4 oC), trans-4-methyl-2-pentene (58.6 oC), 2-methyl-l-pentene (61 oC), and 2-methyl-2-pentene (67.3 oC). 

Note: the alkene products have a MW of 84 g/mol and a D = 0.70 g/mL


Obtain an IR of the product for your lab report. (have to use salt plates)
Perform the following qualitative test (CAREFUL: WORK IN HOOD AND WEAR GLOVES, BROMINE GAS IS BAD! LOOK UP THE MSDS BEFORE USING):
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Add 1 drop of the product and ~0.5 mL of dichloromethane to a test tube. To this add (dropwise!!) the provided solution of Br2 in dichloromethane. Note the number of drops required for the purple bromine color to persist.
Run a blank of the same test (~0.5 mL of dichloromethane but none of your product).

Make sure you include the results of this test and why the test was performed in your report.
Lab Report Guidelines (make sure to consult the grading metric to make sure you’ve included everything—this is the first report that we are actually highlighting a chemical reaction!!!!!)
· Mechanism of the dehydration of alcohol.

· Theory of Gas Chromatography 

· Yield calculations and purity discussion

· You must identify what the peaks are on the GC.  
· Compare your GC results taken after week 2 to the GC results that were obtained from a sample taken after week 1.  See any differences?
Characteristic IR Frequencies
	Functional Group
	Bond Type
	Wavenumbers (cm-1)

	Alkane
	C-H
	2960-2850 (stretch)

1470-1350 (bending)

	Alkene
	C-H
	3080-3020 (stretch)

	
	C=C
	1680-1640 (weak stretch)

	Alcohol
	O-H
	3600-3200 (broad stretch)

	
	C-O
	1260-1000 (stretch)


IR Spectrum for 4-methyl-2-pentanol
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IR Spectrum for 4-methyl-2-pentene
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