Organic Chemistry Lab, CHEM 272

WCU
  Chemistry Department

Synthesis IV Worksheet

Sugars: The Glucose Pentacetates

Name:




1. (10 pts.) What are the yields for the glucose pentacetate isomers?  Which isomer did you synthesize?   Show calculations for the theoretical and percent % yield for your isomer.


Theor. Yield
Actual Yield
Percent Yield
Who Synthesized

( isomer:









( isomer :









Theoretical and Percent Yield Calculations:
2. (20 pts.) Attach 1H NMR spectra of both the ( and ( isomers.  (Make a copy of partner’s spectrum.)  Compare the two spectra, focusing on the chemical shift and coupling constants of the anomeric protons at C-1.  Discuss why the spectra are different.  (See page 380 of the lab text.)  
Draw the structure of each isomer in its chair conformation.
3. (5 pts.) Provide a detailed mechanism for the formation of the ( isomer from glucose and acetic anhydride.  Use arrows to show the movement of electrons.
4. (10 pts.) What were the experimentally determined melting points for both isomers?  How do these values compare the literature values for the glucose pentacetates?  What can you conclude about the purity of each isomer from the melting point data?


   Actual

Literature

Melting point of ( isomer





Melting point of ( isomer






Purity:
5. (5 pts) What structural factors freeze each of the glucose pentacetates in a single chair conformation?  (In other words, why does the chair of this compound not flip?)
6. (5 pts) Glucose is the most common monosaccharide (simple sugar) found in nature.  Why is glucose favored over other sugars?  (Think about structure and stability of glucose and other sugars.)
7. (5 pts) What cyclic structures other than the 6-membered ring glucopyranose might D-(+)-glucose form?

8. (5 pts) Briefly define or describe the following terms related to glucose. (See chapter 25 of the Chem 242 lecture text.)

Carbohydrate


Simple Sugar


Hexose


Aldose


Furanose
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(10 pts) Fill in structures or names for the following compounds, following the pattern for glucose.  (See page 950 of the lecture text.)  Be sure to count carbons! 

Briefly explain the difference between d-glucose and d-galactose.
10. (10 pts) On a single graph, sketch potential energy-diagrams for the conversion of glucose to the alpha isomer and to the beta isomer.  Discuss how two different products can be formed from a reaction between glucose and acetic anhydride.  (See lab text.)
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Explanation:
Notebook (15)_______
 1  (10)
  


 2 (20)



 3  (5)



 4 (10)



 5  (5)



 6  (5)



 7  (5)



 8  (5)



 9 (10)



10  (5)



Total (100)



� EMBED ACD.ChemSketch.20  ���





E





Rxn








_1295850360

