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Study Guide for Exam


This exam will consist of 30-35 multiple choice or short answer questions. You should bring a calculator. An IR correlation table will be provided. Study for this exam by reviewing your graded lab reports and questions (including pre-labs), reviewing the experimental procedures and techniques, and considering the following questions:
I. Melting Points

· What is the purpose of a melting point determination? If the melting point range is short (2 degrees or less) what significance does this have?  What is the significance of a broad mp range?  What if the mp range of a compound is short, but not very close to the expected mp temperature? If a solid is not dry, what effect does this have on the melting point determination?

· How can a known compound be used to determine the identity of an unknown compound using melting point data?

II. Recrystallization
· What happens during recrystallization?  What is the purpose of recrystallizing a product or isolated material?

· What is the structure of acetanilide? What solvent was used for recrystallization of acetanilide?

· What is the purpose of boiling stones? Why should you use them?

· How is a solvent chosen for recrystallization?

· What is activated carbon used for?

· How were melting points used in this experiment?

· How is percent recovery calculated? 

III. Extraction

· What is an extraction? How can extraction be used to separate acidic, basic, and neutral components?

· What is a back-extraction?

· Is it better to make one large extraction or several smaller extractions? Why?

· What happens if you leave the top on the separatory funnel and attempt to drain the sep funnel by opening the stopcock? What happens if you do not vent the sep funnel during extractions?
· How can you determine which layer is the aqueous layer and which is the organic layer?

· What solvents were used in this experiment? Which layer was the top layer? What determines which layer is on the top?

· What is the purpose of using a drying agent on the organic layer after a separation?  How can you tell if the extracted solution is “dry”?

IV. Chemical Literature

· What are some common sources of chemical information? Where would you look to find physical properties? Reactions? Journal reference articles?

· What is a CAS number?

· Be familiar with how to use the following sources: Merck Index; CRC Handbook of Chemistry and Physics; March.

V. IR Spectroscopy

· What is IR? What does it measure?
· Which bonds are typically IR active? Which are not? Which absorb strongly? Which are weak?
· What does it tell you about a compound? Can it be used to conclusively identify a structure?
· What does an IR spectrum look like? Where is the baseline? What is an absorbance? What are the typical wavelengths? Wavenumbers? Where is the fingerprint region?

· What does “conjugation” mean? How does this affect an IR frequency? Why?

· Which molecules form hydrogen bonds? How does hydrogen bonding affect IR frequency?
· Is water a good solvent for a sample to be analyzed by IR? Why or why not?

· You will be provided with a correlation table to assist in interpretation of IR spectra. You should be familiar with the correlation table, and which types of bonds typically absorb at which wavenumbers.
VI. Chromatography

· What is chromatography? How does it work? What does it accomplish?

· What is a stationary phase? What is a mobile phase? 
· What are the 4 types of chromatography we discussed (ignore HPLC)? How are the different? How are they similar? What are the principal uses of each type of chromatography? What are the stationary and mobile phases for each? What dictates how the components of a sample are separated? How is the sample introduced? What sample size? Can the sample be recovered?

· How is polarity (of the sample, stationary phase, and/or mobile phase) used in chromatography?
· Can chromatography be used to conclusively identify a compound? How?

· Can chromatography be used to determine how much of a component is in a mixture? How?

· What is retention time? What does it tell us?
· What is Mass Spectrometry? What does a mass spectrum look like? What can a mass spectrum tell you about a compound? How do you analyze mass spectroscopy data?
VII. Thin Layer Chromatography
· What does a TLC plate look like before and after development? How are spots visualized on a developed plate? How is the developing solution chosen?

· What is an Rf value? How is it calculated? Can it be greater than 1.0?
· What is the purpose of the filter paper in the developing chamber?

· What was the developing solvent used in this experiment?

· Why was the TLC plate marked with pencil?

· How could the appearance and number of spots be used to identify your unknown in this experiment?

· You develop a plate that you had spotted a mixture of three components and see one blurred, spread-out “tail”.  What is the possible source of the poor separation?

· You develop a plate that you had spotted a mixture of three components and see only two spots.  What are possible sources for the third spot not showing up?

VIII. Column Chromatography
· What is the structure of caffeine? What are the physical properties of caffeine?

· How was the column prepared? Why is it important not to let the solvent level fall below the top of the alumina column? What is an eluent? What is an eluate?

· What solvents were used in this experiment? Why were they used in the indicated order?

· How was TLC used in this experiment? What did it determine?
IX. Steam Distillation of Essential Oils

· What is a steam distillation? What does the apparatus look like?

· What is an essential oil? What is the structure of the major component of the essential oil isolated in the experiment?

· What is a distillate? Why did the distillate appear cloudy in this experiment?

· What information does IR spectroscopy give? How was it used in this experiment?
· What information does GCMS give? How was it used in this experiment?
X. Nucleophilic Substitution of Alkyl Halides

· What are the major differences between SN2 and SN1 mechanisms?
· Briefly explain how structure of the alkyl halide substrate affects reactivity in SN2 and SN1 reactions.

· Why does 1-bromobutane react faster than 1-chlorobutane?
· Explain the two types of reactions used in this experiment to determine SN2 and SN1 reactivity.

· How could you tell a reaction was occurring?

· What are the products under both reaction conditions (what group replaces the Br or Cl leaving group)?

· Why are compounds like benzyl chloride and crotyl chloride reactive under both SN2 and SN1 conditions?

· Why is bromobenzene not reactive?

XI. Dehydration of Alcohols

· What is the reaction studied in this experiment? What is the mechanism?

· What are some observed physical properties of the starting materials and products?

· Is OH- a good leaving group?  Why or why not?  What is the purpose of the strong acid used in these reactions?

· What is the product distribution? Why? What is Zaitsev’s Rule?

· Your lab partner left the thermometer off the distillation apparatus. Were you able to collect much product? Why?

· What information does GC give?  How was it used in this experiment? What physical property of the products does the GC elution time correspond to?

· What was the purpose of the bromine unsaturation test? What information can be gleaned from observing color changes with this characteristic test?

· Briefly explain how structure of the alcohol substrate affects reactivity in E2 and E1 reactions.
General organic lab techniques:

1. melting point determination

2. recrystallization

3. liquid-liquid separation using a separatory funnel

4. distillation

5. thin layer chromatography (TLC)

6. column chromatography

7. gas chromatography/mass spectrometry
8. infrared spectroscopy

