32-235 Organic Chemistry

Dr. Xie


Major Concepts for 235 lab:

The separation, purification and identification of the components of a solid organic mixture

A. Separation

1. How is a water-insoluble organic acid (carboxylic acid) separated from a water-insoluble organic neutral compound by a liquid-liquid extraction?

2. What are the chemical reactions involved in the above separation?

3. Why does the sodium salt of a water-insoluble acid dissolve in water, while the acid itself doesn’t.

4. What are the definitions for pKa and pH?

5. How does a liquid-liquid extraction work?  How can you determine which layer is aqueous or organic?

6. Describe a proper way of handling a separatory funnel in an extraction or a washing.

7. What precautions should you take during a vacuum filtration?  Describe the proper placement and use of filter paper, vacuum tubing, and aspirators.

B. Purification:

1. Describe a typical procedure of recrystallizing a solid organic compound. (What solvent, how much solvent, what requirements should the solvent meet, what to do if there are impurities insoluble in both hot and cold solvent.)

2. How fast should the saturated solution be cooled to reform best crystals?

3. What is a proper way of washing collected solid in Buchner funnel while aspirator vacuum is still on?

C. Assessing the purity of a solid:

1. Definition of m.p.  How is m.p. measured correctly?  How much solid should you pack into the m.p. tube?

2. If two unknown solids have identical m.p., can you conclude that they are the same compound?  Why or why not?  How can you find out if they are the same or different?

3. What is an eutectic mixture?  Is its m.p. sharp or broad ?

Distillation:  The separation and identification of the components of a liquid mixture

1) Theory of distillation:  how b.p. difference allows separation of a liquid mixture by distillation.  B.P. definition and proper placement of thermometer in a distillation set-up.  What are the function of boiling stones, grease, cooling water and condenser.  What are the best size of flasks to use in a distillation.

2) Effect of external pressure on b.p., proper use of heating mantles and Variac transformers.

GC and TLC

1) How are components in a mixture separated in a GC column.  What is the significance of retention time and peak area?  Why is air injected?  Why is air almost always the first one to come off the column?

2) How do the following GC conditions affect retention time and peak area:  Oven temperature, carrier gas flow rate, injection amount, and compounds’ b.p. and polarity.

3) Given a chromatogram, can you calculate retention time, peak area, and relative amount?

4) How are components in a mixture separated on a TLC plate?  How do you calculate compounds’ Rf values.  How do you prepare a TLC for analysis: handling plates, spotting, developing solvents, tank, and a saturated filter paper.  (Function of each of these)

5) Given a solvent, why do compounds with different polarity move up at different rates?  Explain the fact that a non-polar compound always move up the plate faster than a polar one providing that the same solvent is used for developing?

6) Given a compound (either polar or non-polar), why does a more polar solvent move the compound up faster than a less polar solvent?

7) Describe the similarity and difference between GC and TLC separation. (what phases are involved in each?)

Column Chromatograph

1. Proper way of preparing a column.  How does the polarity of elution solvent and compounds being separated affect the relative order of elution. (One compound comes off the column faster than another)

2. Describe the similarity and difference between TLC and wet Column Chromatograph.

Dehydration of 2-methylcyclohexanol

1) Dehydration of alcohols are catalyzed by acids.  Explain why the acid is necessary in order for the dehydration to take place at a useful rate.

2) It acid-catalyzed dehydration occurs via an SN1 mechanism, which type of alcohols dehydrate most rapidly, 1°, 2°, or 3°.

3) Acid catalyzed dehydration is an equilibrium - the reverse is the hydration of alkenes.  How did you shift the equilibrium to favor the formation of alkenes?

4) What simple chemical tests can be used to distinguish unsaturated compounds (with double and triple bonds) from saturated compounds (with single bonds)

In general, you should review all problems in each prelab and lab report for additional concepts that may not be covered here.  You should also review the calculation of theoretical yields and percent yields, and the terms including volume, weight, density, moles, and stoichiometry.
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