CHM 2211: ORGANIC CHEMISTRY II

Section 02, Professor A. Herriott

Exam 1 – February 1, 2007

Instructions:   No electronic devices (calculators, cell phones, laptops, etc) may be used or consulted during the exam.  All scrap work should be done on the extra page provided; no additional paper may be used.   Sign your name to confirm your acceptance of these policies. 

“I have neither given nor received assistance on this exam” ________________________






  


______________ Panther ID

_______________________________________________________________________

Section A (25 points)
1.  An organic liquid shows a molecular ion at mass 94, and another peak at mass 96 which is one-third the intensity of the molecular ion.   Propose any structure that will fit this data.   

2.   The strongest absorption of in an infrared spectrum of a compound is a broad peak centered at 3400 cm-1 .    There are no absorptions between 1600 and 2600 cm-1 .        What type of compound is most consistent with this information?

3.  Consider a possible reaction step in which an iodide radical abstracts a hydrogen from cyclopentane.   From the bond energy data below, what is the ∆H for this step.   Indicate 

whether this step is exothermic or endothermic, and by how much ?  
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	Bond
	∆H Kcal/mole-1

	Secondary C-H
	95

	Secondary C-I
	53

	H-I
	71

	I-I
	36


4.  Arrange the following free radicals in order of stability: (most stable = 1, least stable = 5)
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5.   Give all possible monochlorination products of methylcyclopropane:
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Section B:   (30 points, 5 each)   Give the principal organic product of the following reactions, indicating stereochemistry where applicable:

	a)
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	b)
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	c)
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	d)


	
[image: image7.wmf]N

B

S



	e)
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Section C:  (10 points) Redraw the ester ethyl 2-chloropropanoate (shown below) with all its hydrogen atoms: 

 1.   Indicate how many different kinds of hydrogen signals (excluding splitting) would be expected in its proton NMR. 

2.   Then, what would be the splitting of each signal. 

3.   How many signals would you expect in the 13C NMR.   
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Section D:  (10 points)     Design a synthesis for the following conversions, showing any needed reagents or conditions:
	1)
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	2)


	Any acyclic compounds
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Section E (15 points)   Interpret the information given for each of the two compounds below and assign a structure consistent with the data given:
1.   A compound with formula C3H7Cl shows only two signals in its Carbon-13 nmr spectrum.   Identify the compound.

2.  From its mass spectrum, a compound has the formula C4H10O2.   It shows only two singlets in the proton nmr spectrum, one at δ 3.2 ppm and one at δ 3.5 ppm, in a ratio of 3 to 2, respectively.   Identify this compound.
3.    The proton nmr of a compound of formula C8H9Br shows a doublet at δ 1.5 ppm 

( area 24 units),  a quartet at δ 4.3 ppm (area 8 units),  and a multiplet centered at δ 7.5 ppm (area 41 units).     What is the compound?
Section F:  (10 points)   An organic compound X showed the mass spectrum, infrared spectrum, and proton nmr shown below.   Interpret as much as you can of each, and provide a structure consistent with the data.
Mass spectrum of  X 
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IR of X
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1H NMR of X
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