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9.

E1: Alkenes from alcohols

Post-lab report  

Fill out the appropriate sections below.   
Results

	
	Amounts and units

	Initial Volume of cyclohexanol (mL)
	

	Initial Weight of cyclohexanol (Wi in g)
	

	Initial amount of cyclohexanol (Mi in moles)
	

	Theoretical yield of cyclohexene (T in moles)
	

	Final Volume of cyclohexene (mL)
	

	Final Weight of cyclohexene (Wf in grams)
	

	Final amount of cyclohexene (Mf in moles)
	

	% yield (actual)
	

	boiling point (°C)
	


Show all calculations.


In the following table, record your observations of the two alkene tests you performed in the appropriate column. In the “Conclusions” column, record whether or not your observations are consistent with the presence of an alkene.

	Alkene test
	Observations
	Conclusions

	Potassium permanganate (KMnO4)


	
	

	Iodine (I2)


	
	


Questions

1. In your own words, what is Le Chatelier’s principle and explain what happens to the dynamic equilibrium of the system as the cyclohexene is distilled to the receiver flask?

2. A possible side product of this reaction has the molecular formula C12H22O.  
a. Calculate the unsaturation number (
b. Draw (in pen) the structure.  
c. Draw (in pen) a possible mechanism for its formation.

3. On the course website are the IR spectra of the starting material and product.  Identify the differences between the two spectra by estimating the frequencies of the OH and C-O stretches for cyclohexanol and the frequency of the C=C stretch for cyclohexene, filling in the table below.  Also, use descriptive terms like strong, medium or weak for the length of the peak and broad if it is a wide band.  There is some additional information below on IR Spectroscopy, and you should utilize your course textbook (pp. 764-766).  Please note that the frequency given below should be exact (one number), not a range.  Use the frequency of the center of the band at its strongest point.  Then, on each spectrum, mark the characteristic bands at their strongest point with a tick mark and assign your peaks (write OH stretch, C-O stretch, or C=C stretch under the tick mark).  Staple the assigned spectra to the back of your postlab report.
	Vibration
	Frequency (cm-1)
	Description

	Cyclohexanol:
	
	

	OH stretch
	
	

	C-O stretch
	
	

	Cyclohexene:
	
	

	C=C stretch
	
	


IR Spectroscopy

When a molecule is irradiated with electromagnetic radiation, energy is absorbed if the frequency of the radiation matches the vibrational frequency. (measured in cm-1)

· It increases the amplitude for the vibration.

· Need a dipole moment – cannot be symmetrical

From the vibration, we can tell what functional groups are present because functional groups have characteristic infrared absorptions that do not change from one compound to another.

Four Regions of IR:

1.
4000 to 2500 cm-1: N-H, C-H, and O-H bond stretches

a) N-H and O-H absorb around 3600 – 3000 cm-1
b) C-H around 3000 cm-1 (above 3000 cm-1 aromatic below 3000 cm-1 aliphatic)

2.
2500 to 2000 cm-1: triple bonds absorb nitriles and alkynes

3.
2000 to 1500 cm-1: double bonds absorb C=O, C=N, and C=C

a) carbonyl groups specifically – 1750 – 1680 cm-1
b) C=C 1680-1640 cm-1
4.
Region below 1500 cm-1 is the fingerprint region: the C-O stretch is found here.
Taken from McMurry, J. Fundamentals of Organic Chemistry, 4th ed.; Brooks/Cole Publishing:

Pacific Grove, 1998; Chapter 13 and Jones, Maitland Organic Chemistry, 2nd ed.; Norton Publishers, New York, 2001.










