Exam 1




Name:______KEY____________________



Oct. 2, 2008




            I agree to observe the Wake Forest 

Chm 123




            Honor Code during this exam.

75 minutes

100 points

Instructions:  There are 15 questions and two bonus problems on the following pages. Check the exam now to be sure that you have all of these. There are two blank pages to be used as scratch paper at the end of the exam. You may remove these pages, as needed, but all answers must appear on the same page as the question and, where appropriate, in the designated space.  The number of points for each question is given in bold following the question.
Write your name, clearly, in the space provided above.

Each question contains several parts.  Be sure to completely read each question so that you answer all parts!  

Answer each question as completely, but concisely, as possible.  
Do not hesitate to ask a question if it arises.  

Work in pencil.

Clearly answer each question - if your answer is unclear (or illegible), the problem will be counted wrong.  You have 75 minutes to complete the exam.  I advise that you work through the exam once answering what you know and save problems you are unsure of for the end of the period.  Exams will be collected, promptly, 75 minutes after they are distributed.  Do not attempt the bonus until you are satisfied with the rest of the exam.  Little, if any, partial credit will be awarded on the bonus.
You are expected to abide by the Wake Forest University Honor Code and the rules of decency.  Any violations of the Honor Code will be pursued through all necessary means.

Good luck.
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1. Draw Newman projections, looking down the indicated bond for the most stable and least stable conformations of this molecule.   What is the relationship of the two structures you have drawn?  Assign absolute configurations (R or S) to all chiral carbons.  Name this compound according to IUPAC rules.   In the space provided, draw the following: the enantiomer, one diastereomer, and one constitutional isomer.  18
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IUPAC Name: 
(5S)-ethyl-(4R)-methyl-4-nonanol
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Enantiomer                                            


Diastereomer            
Note:  You can't have two bold wedges or dashes coming off a carbon that has two other bonds in the plane of the page.       
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                                                     Constitutional Isomer




     
2.  Indicate, in the space provided, if the pair of structures shown represents diastereomers (D), enantiomers (E), meso compounds (M), the same compound (S), or constitutional isomers (C).  If the two molecules are not isomers of any kind, write an X on the blank.  The pair may be both M and S.  If this is the case, so indicate.  12

[image: image7.emf]OH

H

C

4

H

9

H

CH

3

CH

3

H

3

C

CH

3

H

3

C

H

C

3

H

7

H

H

H

OH

HO

OH

OH

OH

HO

OH

OH

OH

H

HO

Br

F

F

Br

HO

O O

O O

C

X

E

D

M/S

D


3.  Draw a molecule that contains a carboxylic acid, an amine and an ether.  The molecule must be realistic (i.e. correct number of bonds to the atoms and proper geometry).  5
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4.  Draw the following compound, (-)-menthol, in a chair conformation.  Assign absolute configuration to the carbon bonded to oxygen.  How many stereoisomers are possible for this structure?  Draw the enantiomer of (-)-menthol in a chair conformation.  Does (-)-menthol contain a more stable diastereomer?  If so, draw it in its most stable chair.  What functional groups are present in menthol? 15
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There is no more stable diastereomer - menthol can put all subs in equatorial position

Functional groups:  alcohol, alkane

number of stereoisomers:  2

3

 = 8


5.  (+)-9,10-Deoxytridachione is a polypropionate that can be isolated from several sea molluscs including Placobranchus ocellatus and Tridachia crispata.  How many stereoisomers are possible for this molecule?  Name the enantiomer of the molecule.  You isolate a sample of deoxytridachione from a new mollusc and measure the rotation of plane polarized light to be -19.48°.    What is the %ee of the mixture?  What percentage of each enantiomer makes up the mixture you isolated?  In the IR, you observe a band at 3028 cm-1 and 1660 cm-1.  Assign each band to a part of the molecule.  How would the IR change depending on whether you used a pure enantiomer or the mixture? Ocellapyrone and epi-deoxytridachione are related metabolites isolated from similar slugs; what is the isomeric relationship of these three compounds? 14
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Name of enantiomer:  (-)-9,10-deoxytridachione

Stereoisomers = 2(2+1) = 8

%ee = -19.48 / +194.8 = 10 %ee with (-) enantiomer being major

Mixture = 55% (-) and 45% (+)

The band at 3028 is due to stretching of sp2C-H bonds.  The band at 1660 is due to the C=O stretch.

The IR would not change depending on the enantiomeric purity; enantiomers absorb IR equally.

Ocellapyrone is a constitutional isomer of the other two; deoxytridachione is a diasteromer of epi-deoxytridachione.

6.  Which compound is responsible for the IR spectrum shown?  Explain your choice.  10

[image: image11.emf]OH

OH

O

OH

Cl

OH

O



[image: image12.png]



Either of the circled structures would fit the IR.  There is an OH and no C=O  so it can't be 1,3, or 5.  There is C=C stretches at 1500 and 1420 (part of an aromatic ring).  It's very difficult to differentiate 2 and 4 on the basis of that.  The IR is actually of 2.  I drew the other four structures as possibilities either not having an OH, C=O or C=C, but overlooked that 4 does have C=C in its aromatic ring.  So, with proper argument, credit was given for either 2 or 4.  If you argued that it could be either, you got two extra points.
7.  Give the products of the following acid/base reaction, identify the acid, base, conjugate acid and conjugate base and draw a mechanism for the observed proton transfer.  Which side of the reaction is favored? 5
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8.  Draw a realistic and stable molecule with molecular formula C7H10O, two (and only two) sp hybridized carbons and one (and only one) sp2 hybridized carbon.  Identify the sp and sp2 hybridized carbons. 3 
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sp carbons have two pi bonds; sp2 has one.  The instructions called for one and only one sp2

carbon and two and only two sp carbons, so an alkyne and a carbonyl of some sort were the

easiest ways to do it.


9.  How many  bonds are in the molecule you drew in 6?  2   Three (credit given if consistent with the structure you drew.)
10.  How many * molecular orbitals are in the molecule you drew in 6? 2      Three (credit given if consistent with the answer in 9.)

11.  How many * electrons are in the molecule you drew in 6? 2       Zero.
12.  Draw an example of a molecule that contains a trigonal planar carbon.  2   The structure in 8.
13.  Draw an example of an organic compound that can participate in a hydrogen bond.  2
The structure in 8.
14.  Circle all the molecules that would not absorb IR radiation.  3 
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15.  A can be reduced to B by the reagent NaBH4 dissolved in methanol.  The product thus obtained (B) does not rotate plane polarized light.  Explain.  5 
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If a sample doesn't rotate PPL, it is either achiral or it is racemic.  B is chiral (chiral carbon, no plane, axis or point of symmetry, not meso).  Therefore, it must be racemic.
(full credit would be awarded for "B is racemic").  

This is also in keeping with A being achiral and all the solvents and reagents used to carry out the reduction being achiral.  If all the reagents are achiral, the product must either be achiral or racemic. 
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