Organic Chemistry II

Opportunity #2

General rules and regulations:
Open notes, open book, open web, open mind.  You absolutely may not discuss any portion of Questions I – IV on this opportunity with any entity (other than the professor) in any medium until class on Friday, April 11.  Prayer is the only exception.  You may not use old opportunities from any student to assist in your solutions.  Any violation of these rules is a serious breach of academic honesty.  Each page of the opportunity must contain the honor pledge (“No aid; no violation”) along with your signature.

This opportunity will be collected at the beginning of class on Friday morning.  Any paper submitted after the class begins on Friday will be not be accepted. Really. Don’t do that. There are no exceptions without the written advice of the Health Center or CSD.

Follow all instructions carefully in order to receive full credit.  Please . . . 


•  Place your name and the honor pledge on each page


•  Use one side of paper, not both, beginning each question (I-V) on a fresh sheet of paper  


•  Trim edges if you use spiral notebook paper


•  Staple all answer pages together in the correct order

Micah 1:8  ~  Romans 12:11  ~  Philippians 4:4-9
Question I (15 points) Chemoselectivity and the Wittig Reaction

The following molecule has two functional groups. When this molecule reacts, one carbonyl is far more reactive than the other. 
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a. Which carbonyl is more reactive?  Use strong chemical reasoning to persuasively argue your 

    position.  In other words, carefully explain why the more reactive group is more reactive. 

b. Use the molecule above in the final step of a Wittig reaction that begins with this alkyl halide,
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    What product would result from this Wittig reaction?

Question II (20 points) Principles of Green Chemistry
a.  Find an interesting example of a microwave-assisted organic synthesis (MAOS).  Yes, I know 

     that “interesting” is subjective, but I believe that you know what I mean. Maximum credit will 

     be awarded for an example that requires either no solvent or water as the solvent and that 

     requires less than 1 hour of microwave irradiation.  Provide an annotated list of references to 

     all sources you consult.

b.  What does MAOS have to do with green chemistry?

Bonus (5pt): Who is Raj Varma and why is his work relevant to this question?

Question III (25 points) Chemical Logic and Deductive Reasoning

Background Information
You are given five dropper bottles of unknown organic compounds labeled simply A, B, C, D and E.   The five unknowns fit the following criteria:


a.  each unknown is either an alcohol, an aldehyde, or a ketone;


b.  each unknown contains one and only one oxygen atom;


c.  each unknown has a different molecular weight and the highest molecular weight is 74, 


     this unknown is the only one that contains four carbon atoms in its molecular formula;


d.  one of the unknowns is a secondary alcohol;


e.  None of the unknowns contain rings, alkene functional groups, or triple bonds.

You decide to analyze the five unknowns using the chromic acid test (chapter 12), the 2,4-di-nitrophenylhydrazine (DNPH) test (chapter 16), and the iodoform test (chapter 17). The results:

	Unknown
	chromic acid
	DNPH
	iodoform

	A
	(–)
	(–)
	(–)

	B
	(–)
	(+)
	(+)

	C
	(+)
	(+)
	(–)

	D
	(+)
	(–)
	(+)

	E
	(+)
	(–)
	(–)


Notes: 

For each of these tests (–) means no noticeable reaction takes place.

For chromic acid, (+) means orange solution becomes cloudy, blue-green in seconds.

For DNPH, (+) means orange solution immediately becomes red-orange precipitate.

For iodoform, (+) means bright yellow CHI3 precipitate forms.

The Actual Question

Identify the actual contents (i.e. the IUPAC name) for each bottle based only upon the information given above—no additional information is needed.   Answer by providing the contents of each bottle in a concise, neat summary form, followed by a clear explanation your reasoning.

Question IV (20 points) - Choose one of the following two questions.

1. As you know, organic chemists love to name their reactions.  One named reaction is called the Favorskii reaction. Outline the step-by-step reactions that would accomplish the following conversion. Include a mechanism that clearly shows how the reaction occurs.  Very little credit will be given for answers that do not clearly show how the bonds would form and break using curved-arrow mechanism drawing style. Provide an annotated list of references to all sources you consult. Hint: While a Favorskii reaction is involved here, other reactions that we have discussed previously in our course are also required prior to the Favorskii steps. 
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2. STOP! This problem concerns NMR.  You may want to wait until you have attended lab on Tuesday before attempting this question. Consider the following two molecules:
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You have a vial that contains one of these materials. I can’t remember which one I put into the vial. We need to know which one is in the vial and we need to know before class on April 11. We have no vial of the pure material available nor are we able to purchase either of them. Assume that the IR spectrometer is unavailable due to constant use (by the Forensics class) until about one-half hour after Gordon College’s commencement this year. 

a. We don’t have an NMR spectrometer (yet) but please explain, very clearly, why it would be difficult to differentiate these two molecules from their proton NMR spectra alone.

b. Suggest a simple chemical test that could be used to easily differentiate these two molecules. Hint: this test uses simple reactants that we already have in stock on campus and could be done in minutes during one of our organic chemistry lab sessions. Your answer must clearly show what will happen to each of these molecules in reaction and there must be an obvious way to know which molecule is in the vial.

Question V (20 points) – NMR Problem Solving

This section will be handed to you separately because the rules are not the same.  You are encouraged to work with one another as you solve this particular question. Do not abuse the freedom of this question by violating the restriction for questions I through IV. Of course, you will want to wait to get started until after lab on Tuesday.

