Organic Chemistry



Name: _______________________

Carbohydrates



Date: ______________

Molecular Model Laboratory Exercise

Problem:  How can we construct molecular models of common biological compounds?

Molecular Models

1. Examine the atomic models at your desk.  In what ways do they differ?


a.


b.

2. The black represents an atom of ____.  How do you know?

3. Which color represents a hydrogen atom? __________  How do you know?

      Which color represents a oxygen atom? __________  How do you know?

      Which color represents a carbon atom? __________  How do you know?

4. What do the sticks you will use to attach to the atoms represent?

Inorganic Compounds

5. How many molecules of water are represented by the formula H2O?

6. Build and draw a structural model of water.
7. What do the lines between O and H represent?

Simple Carbon Compounds

8.  A hydrocarbon must contain at least hydrogen and carbon, although it may contain other elements.  Build the simplest hydrocarbon (contains 1 C and H only).

a.  Draw this 3-D molecule in 2-D below.

b.  What is the molecular formula?

9.  Organic molecules are characteristically long chains or ring-like in structure.  How can methane, the molecule you build in question 8 be expanded?

10. Build the hydrocarbon that has a skeleton of only 2 carbon atoms.

a.  Draw the structural formula of the molecule (ethane).

b.  What is its molecular formula?

11. An oxygen atom with a hydrogen atom attached to it is called an alcohol or hydroxide group.  Build an alcohol group.  Attach this to your molecule of ethane.  You have just built a molecule of ethyl alcohol (ethanol).

a.  Draw the structural formula of ethyl alcohol.

b.  What is the correct molecular formula for this molecule?

12. Try to find another way to put these 2 C’s, 6H’s, and 1 O together to build a different molecule.  When you do you will have build methyl ether. 

a.  Draw the structural formula of methyl ether.

b.  What is the correct molecular formula for methyl ether?

c.  Ethyl alcohol and methyl ether are said to be ___________________.  Define this word.

13. .There is a moleucle with the formula C2H4.  Build this molecue.  The  wire springs provided may be used to form certain bonds.  This a molecule of ethylene.

a.  Draw the structural formula of ethylene.

b.  There is also a compound know an acetylene.  It’s molecular formula is C2H2.  Build this molecule.  Draw its structural formula below.

14. The hydrocarbon with 3 C’s in its skeleton is called propane.  Build this molecule.

a.  Draw its structural formula

b.  Write its molecular formula

c.  How many different propyl alcohols can you build?

d. These propyl alcohols are isomers.  How do you know?

Carbon Rings

15. There is a molecule that has the formula C6H12, with no multiple bonds.  Draw and build this molecule.  Hint:  think of a different shape for this molecule.  Draw its structural formula.

16. Benzene has the formula C6H6.  Use all the tricks you have learned to build and then draw this molecule.

17. In class you have learned the 2-D structure for glucose.  Build this molecule.  

18. Can you construct an isomer of glucose?  Show your isomer.  What molecule is your isomer?
19. Work with another group to connect two glucose molecules by linking the #1C of one molecule with the #4C of the other molecule.  Keep one oxygen as a bridge between them.  You have just constructed ___________________.  You are left with a common molecule called ____________.

Analysis

1.  Why is carbon the fundamental element of organic compounds?

2.  Living organisms are composed of special category of molecules called _______________.  

3.  Molecules must have 

4.  Sugars and starches are _____________________.

5.  The hydrogen to oxygen ratio in a carbohydrate is always  ___H : ___O.

6.  ___________________ is an example of a monasaccharide.

7.  Two glucose molecules may be combined by ___________________  _________________(process) to make ___________________.

8.  Carbohydrates are used for what main two purposes?  Why are their structures relevant to their purpose?

9.  Explain why chemists refer to the joining of monosaccharides molecules to form disaccharides as a dehydration synthesis reaction.

10.  The word carbohydrate is derived from carbon and water.  Explain why this combination correctly describes this chemical group.

9.  At the early convention of chemical compounds, a great debate is raging.  The organic compounds represented by the carbohydrates, claim they are the most important compound in living things.  The inorganic compounds, championed by water molecules, claim that life could not exist without them.  Write a 5 minute speech in which you take the side of the organic or the inorganic compounds.

Organic Chemistry



Name: _______________________

FATS





Date: ______________

Molecular Model Laboratory Exercise

All fats are somewhat similar.  The monomers of fats are glycerol (an alcohol) and fatty acids.  The lipids are the fats, oils, and waxes.  Because lipids contain very little oxygen, they can yield large amounts of energy when combined with oxygen.

A.  Alcohols are organic compounds that have the hydroxide (-OH) group.  

1. What elements are present in glycerol?
2. Are there any elements in glycerol that are not in carbohydrates?

3. What atoms and arrangement make up a methyl group?  ___________  

4. What atoms and arrangement make up an alcohol group?  ___________  

5. Build and draw a model of methyl alcohol.  What is the molecular formula for methyl alcohol? _____ Ethyl alcohol? _____  Glycerol?  _____
B. Fatty acids are long hydrocarbon chains with a carboxyl group.  They are the second molecule that contributes to forming a fatty acid.  Many different fatty acids exist but are similar in many ways.  Below are 3.  
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Lauric Acid




1. Construct caproic acid. 

2. What is the molecular formula of butyric acid?  ___________  Lauric acid? ___________  

3. Does a 2 to 1 ratio of hydrogens atoms to oxygen atoms exist in fatty acids?  Is it the same in all fatty acids?  ___________  
4. Put your caproic acid aside.  Build a molecule of glycerol.  

5. Each hydroxyl group must react with a carboxyl group to form a triglyceride ( a fat molecule).  How many fatty acids must be used to make a fat? ___________  
6. How many molecules of water will be made in the production of a triglyceride? ___________  
7. What process creates the triglyceride? ___________  
ANALYSIS

1. What are oils made from?  _________________________________  

2. Where do solid fats and waxes come from?  _____________________________

3. Chemically, what is the difference between a wax and an oil? ________________

__________________________________________________________________  

4. What is the main function of fats? ______________________________________
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Molecular Model Laboratory Exercise

Proteins are the main structural and growth component of cells in tissues such as skin, hair, muscle and blood.  Other proteins serve in regulatory capacity as enzymes or hormones.  Proteins always contain nitrogen in addition to carbon, hydrogen and oxygen.  Phosphorus and sulfur are also found in many proteins.  

1. Draw and make the basic structural unit of proteins.  What is it called?  __________________________
2. Glycine is the simplest monomer of proteins, with only a single hydrogen atom in the R position.  Make it and draw it.

3. What is the molecular formula for glycine?  _______________________

4. Alanine has only a methyl group for the variable.  What is the molecular formula for alanine?  _______________________

5. Are the molecular formulas for all amino acids the same?  Why or why not? ____________________________________________________________________________________________________________________________________
6. Combine two amino acids together with another group.  What must you remove? _______________________  

a. What type of bond have you created?  _______________________  

b. What 2 molecules have you created?  _______________________ and _______________________

ANALYSIS

1. What is the main function of proteins?  _________________________

2. What foods do you find amino acids in?  _______________________

3. Explain why the chemical process responsible for building a protein molecule is called dehydration synthesis?

4. How do amino acids differ from fatty acid molecules?

5. How might a human muscle protein molecule differ from a horse muscle protein molecule?

6. What purpose is served by the loss of an –H and –OH end from two molecules as they join together during dehydration synthesis?

7. A protein consisting of four amino acids undergoes hydrolysis.  How many water molecules must be broken down and reattached to amino acid molecules during this process?

8. Explain how a protein molecule differs from another protein.

