Lab Exercise in Organic Compounds

Water:


Empirical formula - ______________


What elements make up water?  _______________________________________


What does the number 2 following the H tell you?  ____________________


Why does the oxygen symbol not have a subscript?  ___________________________

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


What is the structural formula of water?
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Water is the universal ___________________.

Carbohydrates:

     3 different groups

(“saccharide” means sugar)

1.  Monosaccharide which translates into _____________________

2.  [image: image2.jpg]H—O—C—H

[
H—O—C—H

\
H—O—C—H

|

H
H HH O
Lol
o
H H H



Disaccharide which translates into ________________________

3.  Polysaccharide which translates into ______________________

Monosaccharides:


“mono” means __________

“saccharide” means __________


What type of formulas are these on the right?  __________________


What three (3) elements are present in each?  ______________________________
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Write the empirical formula for the following:



glucose -  ____________________



fructose -  ____________________



galactose -  ___________________


Ratio of H to O - _____ to _____


Compare glucose to fructose.  Are they the same in shape?  ________


Are they both monosaccharides?  ________


Compounds with the same empirical formula but different structural formulas are _____________
How many bonds do the following form? (Count using structural formulas)



C - _____

O - _____

H - _____

Disaccharides:  (double sugars)



“di” means ____________

Two monosaccharide sugar molecules can join chemically to form a larger carbohydrate molecule called a


______________________.

By chemically joining a glucose molecule with a fructose molecule, a double sugar called sucrose is produced.

To join the molecules, remove an -OH end from the glucose molecule and an -H end from the fructose molecule.

The -H and -OH ends that were removed can also fit together with each other to form a molecule.

This new molecule has an empirical formula of ___________ and is called water.

Tape your molecules below and label each one:

Write the empirical formula for sucrose by adding together the empirical formulas of glucose and fructose and then subtracting water.



Formula for glucose - ___________________


(ADD) +



Formula for fructose - ___________________





      =  ___________________



 (SUBTRACT) - water ___________________



Ratio of H to O:

              

        sucrose - ___________________



_____ to _____

Complete the reaction for the above:

_________________  +  __________________ (  _________________  +  __________________

The formation of more complex compounds by the removal of one molecule of water is ____________________

“de” means - ____________________________

“hydra” means - __________________

Different disaccharide molecules can be made by joining other monosaccharides in different combinations.

By chemically joining a glucose with another glucose molecule, this ________________________ called  maltose is formed.

Use two other glucose model molecules that you cut out earlier and attempt to join the two like puzzle pieces.


What must be removed from the glucose model molecules so that they fit together?  ______________



glucose - _________________


(ADD) +



glucose - _________________

                                      = _________________

    (SUBTRACT) - water - _________________


Ratio of H to O



maltose - _________________


_____ to _____

Tape your models below and label each one:

Complete the reaction for the above:

___________________  +  ___________________ ( _________________  +  __________________

The formation of a more complex compound (maltose) by the removal of one molecule of water is __________________

How many monosaccharides are needed to form one maltose molecule?  ______

Table sugar is ____________________

formula - ___________________

  Malt sugar is ____________________

formula - ___________________

   Milk sugar is ____________________

formula - ___________________

Polysaccharides:  (many sugars)

“poly” means - _____________

Just as double sugars were formed from two single sugar molecules, polysaccharides are formed when many single sugars are joined chemically.

___________________, __________________, and ___________________ are the three (3) most common polysaccharides in biology.  They consist of long chains of glucose molecules joined together.

Construct a starch molecule by joining three (3) glucose molecules.

In order to join them, what must be removed?  ______________

The empirical formula for a polysaccharide is (C6H10O5)n
C6H10O5 is actually a ___________________ with ___________ removed.


What does the “n” stand for?  ________________________________________________

Tape and label your model below:  (also include the waters)

Summary:

1.  Name the three (3) Categories of carbohydrates:
____________________________









____________________________









____________________________

2.  What three (3) elements are present in all carbohydrates:
_________________









_________________









_________________

3.  Give three (3) examples for the following:



monosaccharides - ___________________________________________________



      disaccharides - ___________________________________________________



  polysaccharides - ___________________________________________________

4.  Ratio of H to O in all carbohydrates - _____ to ____
Lipids (fats):

To better understand the chemistry of fats, it is helpful to study first the small molecules that join to make up fats.

Fat molecules are made up of two small “building blocks” or chemical molecules.


The two building blocks of fats are called ______________ and ________________

Glycerol:



What elements are present in glycerol?  ___________________________________


Are there any elements in glycerol that are not in carbohydrates?  _____


What is the empirical formula of glycerol? (Count) - _____________________


Are there two times or more than two times as many hydrogen atoms as oxygen 


     atoms in glycerol?  _______________________________

Fatty acids:


The second kind of molecule which is part of a fat is a fatty acid.  Many different fatty acids exist, but all are similar in several ways.


The following are three structural formulas of fatty acids:


What elements are present in all fatty acids? _____________________________________________

What is the empirical formula of the following:  (Count)

butyric acid - ____________________

caproic acid - ___________________
lauric acid - ____________________
How many oxygen atoms are present in each fatty acid?  _____

Note the end of butyric acid containing the oxygen atoms.  This special end arrangement of carbon, hydrogen, and

oxygen is called a carboxyl group.

Is this carboxyl group present in all fatty acids shown?  ________

Draw the structural formula of a carboxyl group: 

What part of a fat do you find carboxyl groups?  ___________________________

List the similarities between glycerol and fatty acids.  ________________________________________________

Do fatty acids and glycerol both contain a carboxyl group?  _______

Combining glycerol and fatty acids to form fats:

A fat molecule consists of _____ (a number) glycerol molecule(s) and _____ (a number) fatty acid molecule(s).

Use the glycerol and fatty acid paper model molecules to construct a fat molecule.

Remove three -OH ends from the glycerol molecule and three -H ends from the fatty acids.  Now join the molecules to form a fat.

Tape your model below and label it:  (Be sure to include the waters)



What type of reaction is the above?  ____________________________

How many glycerol molecules are needed to form a fat molecule?  ________

How many fatty acid molecules are needed to form a fat molecule?  _________

What chemical substance is formed when the -H and -OH are joined?  ______________

Write the reaction for the production of a fat molecule:

______________  +  ____________________  (  _______________  +  _______________


(Be sure to include the numbers – put them in front of the molecule)

How many molecules of water are formed when one fat is produced?  ________

Proteins:





The building blocks of proteins are ________________


Proteins are complex molecules made up of smaller 


molecules called amino acids.



There are ______ different amino acids.


The element ______________ (N) is present in all amino aicds.


Examine the structural formulas of the four representative


amino acids to the left and right.


Name the four elements present in these amino acids:





___________________________________________________


What is the empirical formula for the following:  (Count)



a.  glycine - C   H   O   N
b. alanine - C   H   O   N





c.  valine - C   H   O   N





d.  threonine - C   H   O   N
Note the upper right corner of

each amino acid.  These ends have a

special arrangement of carbon, hydrogen,

How do the empirical formulas for all of the amino acids

and oxygen atoms.  This end arrangement



is called a carboxyl group and looks like 

differ?
___________________________________________
    

              O


  ||





Earlier you studied carbohydrates, do carbohydrates have 


- C - OH




     








carboxyl groups?  ________
Circle the carboxyl group in each

structural formula above.




Do carbohydrates have amino groups?  ________

     Note the upper left corner of each


 

amino acid.  These ends have a special

arrangement of nitrogen and hydrogen




atoms.  The end arrangement is called

an amino group and looks like this:


    


  H

               |

         H - N -

Use dashed lines to circle the amino

acid groups on the structural formulas above.

Join the amino acid molecules by removing as many -OH groups and -H groups as needed from the amino acids.  All four amino acid molecules can be joined in this manner to form a protein.

Join the amino acids in this order:  valine - threonine - alanine - glycine.

Join the left over -OH and -H ends.

What chemical substance is formed when the -OH and -H’s are joined?  ________________

How many molecules of water are formed when four amino acids join?  _________

What chemical compound is formed when the four amino acids are joined?  ______________________

Tape your model and label below:

There are thousands of different proteins in living organisms.  What makes each protein different is the order, number, kind, and arrangement in spaces of amino acids joined.  You only assembled four amino acids into a protein using a specific order.

Construct two proteins different from the one you made.  List the order of amino acids here:

a.  _____________________________________________________________

b.  _____________________________________________________________
Draw the general formula for an amino acid:  (Use your notes)

Replace the R with an H.  What amino acid do you have?   ______________________________


(Draw below) (Look back at the structural formulas of the amino acids)

From the general formula, replace the R with CH3.  What amino acid do you have?  ________________________


(Draw below)

glucose





fructose





galactose





glycerol





caproic acid





butyric acid





lauric acid





glycine





valine





alanine





threonine
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