Functional Groups


Name ______________________     Date:  ___________

Theory

The compounds of carbon and hydrogen, the hydrocarbons, are very similar to each other.  When a hydrogen atom is replaced by some other atom or group of atoms, the new compound is quite different from the hydrocarbon.  The “functional group” which replaced the hydrogen atom confers typical properties on the new compound.  In effect, a whole new “family” of compounds is created, having many properties in common, as a result of having a functional group in common.

Problem

What are some of the common, important functional groups?

Procedure

You will be supplied with the materials necessary to make the models of the molecules mentioned.  In each case, see how the model relates to the structural formula.  

In the model kit:

· Carbon is black. 

· Hydrogen is yellow. 

· Red is oxygen

· Single bond is a wood stick.

· Double bond is two springs

1.  Alcohols (R1-O-H)

Alcohols are compounds in which the group of atoms –O-H takes the place of the –H atom.  The R1 indicates an organic radical.  Thus an alcohol molecule may be described as a hydrocarbon molecule with the group –O-H taking the place of one –H atom.  Make a model of a molecule of methane, and change it to methanol.  Compare the model with the structural formula in each case.  Repeat by making a model of a molecule of ethane, changing it to ethanol.
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Formula


Formula
Methanol
CH3OH

Ethanol
C2H5OH

              
         O                                  O

2.  Aldehydes        ||         and Ketones      ||

                        R1-C-H                          R1-C-R2
Aldehydes have the functional group –C=O at one end of the molecule.
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Formula

Methanal

HCHO

(formaldehyde)

Ethanal

CH3CHO

(ethaldehyde)

Ketones also contain the –C=O group, but it is on one of the interior carbon atoms rather than at the end of the chain.  Ketones are therefore isomers of aldehydes.   Make a model of a molecule of propanal;  change the model into a model of a molecule of propanone, without adding or removing anything.
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Propanal

C2H5CHO

Propanone

CH3COCH3
(acetone)

                                   O

3.  Organic Acids      ||

         
                       R-C-OH

In order for a substance to be an acid it must contain a hydrogen atom which is held in a bond that is polar, so that it will ionize in a water solution.  This can happen in organic compounds only when the hydrogen atom is part of a “carboxyl group” –COOH.  Thus, this group is characteristic of organic acids.  Make models of methanoic acid and ethanoic acid.
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Methanoic acid
HCOOH

(formic acid)

Ethanoic acid
CH3COOH

(acetic acid)

                          O

4.  Esters           ||

                R1-O-C-R2
The odors of flowers and the flavors of fruits are due to esters.  They can be made by “dehydration synthesis”  (removing a molecule of water and causing an alcohol and an acid to react.)  Make models of methanol and ethanoic acid and then have them “react” to form methyl ethanoate and water.

CH3-O-H                              Methyl Ethanoate (Structural Formula)  +  water
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CH3-C-O-H                   

         ||
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