Chemical Analysis




Practice Test on Organic Analysis

1.  Give the general formula for the following functional groups:

a.  alcohol

b.  ether

c.  ester

d.  aldehyde

e.  ketone

f.  alkyl halide

g.  carboxylic acid

h.  amine

i.  amide

2.  Draw the structure for each of the following molecules:

a.  hexanoic acid

b.  2-pentanol

c.  ethyl butanoate

d.  1,2-dichlorohexane

e.  4-octanone

f.  heptanal

g.  butyl propyl ether
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(From: http://c4.cabrillo.edu/projects/exercises/chem_7/Exercise_7/images/mass_spec.gif)
Consider the mass spectrum above. The unknown sample is known to contain the elements C, H and O. 
a.  What is the molar mass of this compound?

b.  What is the base peak?

c. What causes the height of the peak at 77?

d. Draw the structure for the 77 fragment. (Hint: it’s not hexane)

e. What fragment could have been lost from the compound to give the peak at 77? Draw the structure of the lost fragment. 
f. Putting those two structures together, what is the structure of the compound represented by this spectrum? 

g. What functional group is contained in this molecule?

4. Match the spectra to the compound: 
2-butanone, butanoic acid, 2-methyl-2-propanol, methyl propanoate
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b. 
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4. In an IR spectrum, where would you find

a.  an O-H bond?
b.  a C=O bond?

c.  a C-O bond?
5.  What causes the peaks in an IR spectrum?
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a.  How many different hydrogens are in the compound represented in the NMR spectrum above?  

b.  What does it mean to say “different hydrogens”?

c.  The molecular formula of the compound represented in the NMR spectrum above is C5H10O.  What is the structure of this molecule?  Explain your reasoning.  
