







Name___________________

CHEM 2412

Organic Chemistry II

Spring 2003

Test #1

Wednesday, February 12, 2003

100 points

You will have 80 minutes to complete the exam.  Please make sure there are no other materials on the desk besides the exam, calculator if necessary and any table given out with the exam.  A table of IR frequencies along with a table of MS isotopic abundances should be included with the exam.  Please do not write on these tables.  It is essential that you provide some explanation for how you arrived at a given structure from the spectra given.  Structures alone will not be given full credit.

As always, cheating is forbidden.  If anyone is caught cheating, you will be issued a 0 for this exam.  Please read through the exam before you begin to see if you have any questions.  Good Luck!

1.  Name the following compounds using IUPAC rules (4 points each):

a.   HOCH2CH2CH2OH

Propylene glycol  or   propane-1,3-diol

b. 
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trans-5-methyl-4-octen-(2S)-ol

c.
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trans-3-(1-methylpropyl)cyclohexanol

2. Give the product(s) of the following reactions (4 points each):

a.  
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3.  Show how you would complete the following transformations (i.e. fill in the reagents) (8 points each):

a.  
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1.  PCC; 2. CH3CH2MgBr, ether; 3. H3O+
b.
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1.  BH3, THF; 2. NaOH, H2O2; 3. TsCl, pyridine; 4. Sodium Cyclohexoxide

c.
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1. BH3, THF; 2. NaOH, H2O2; 3. PCC

4.  Provide a possible structure or structures for the following infrared and mass spectra (10 points each):

a.  C6H14O


Rings and Double Bonds = 0


IR:



No carbonyl stretch around 1700



No OH stretch 3300 – 3500



No sp2 C-H stretch



Sp3 C-H stretch 2800 – 3000



Strong C-O stretch 1200 

Suggests ether; MS shows loss of 15 ( branched alkyl group(s)

Diisopropylether

b.  C8H8O


Rings and Double Bonds = 5 (aromatic + 1 other site of unsaturation)


Carbonyl stretch at 1700 (5th site of unsaturation)


Sp2 C-H stretch from 3000 – 3100 and C-C double bond stretch around 1600 and 1500 support aromatic ring.


Stretches at 2800 and 2700 are C-H stretch for aldehyde


No OH or NH2 stretch rules out alcohol, carboxylic acid, amide, amine

Benzaldehyde

5.  Provide the mechanisms for the following reactions (6 points each):


a.  Problem 3b


b.  Problem 2f


c.  Problem 2d

Bonus:  An important component of the visual pigment in the eye is retinal, the aldehyde structurally related to vitamin A.  Retinal, as it exists in the retina before absorption of light, has the Z configuration at the double bond at C-11.  Absorption of light converts it to the E configuration at C-11.
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a. Draw the structure of (11E)-retinal (2 pts).

b. Draw the structure of (11Z)-retinal.(2 pts)

c. What reagent would you use to oxidize vitamin A to retinal (2 pts)?

Super Bonus:  Using a mechanism, propose how the double bond at C-11 isomerizes (is converted) from Z to E configuration (Hint:  think radically!) (4 points).
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