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Introduction
Organic chemistry is the study of carbon-based molecules.  The uniqueness of carbon allows for an enormous number of molecules, thus creating an inherent nomenclatural problem.  The naming of organic molecules is carefully regulated by IUPAC, the International Union of Pure and Applied Chemistry.  In general, most organic compounds have three names, prefix- parent-suffix.  The logical approach to naming an organic compound follows these steps:

1.  Find the parent hydrocarbon, usually the longest continuous carbon chain.

2.  Number the atoms in the main chain.

3.  Identify and number the substituents.

4.  Write out the word as a single word, using hyphens and commas.

This lab allows you to practice the rules of nomenclature and to introduce you to the concept of isomers, molecules with the same molecular formula, but different structures.  Also, stereoisomerism is the isomerism of compounds having the same structural formula but different arrangements of groups in space.  

Materials organic model kit, textbooks, mirror

Procedures
1.  Review the color-coding in the organic molecule kit.

2.  Using a textbook for reference, construct the following organic molecules using the kit, answering the guiding questions  ( along the way.

Methane
( What is its shape and hybridization?  Is the molecule polar or nonpolar?  Explain.

Dichloromethane
( Is the molecule polar or nonpolar?  Explain.  

n-propane  

( What does “n” mean?  Compare the boiling point of propane with methane.

2-methylpropane 

( Why is this molecule called isobutane?

1-butene
( What is an isomer of this molecule?  What is the hybridization in the double bond?

1-3-butadiene
( What is another isomer of this molecule?  What is the general formula for a -diene?

Ethylene
( Give the general formula for this type of molecule.

Cis- and trans- butene
( What does the double bond prevent between the carbons?  Are they stereoisomers?

1,1-dichloroethene
( Are there other isomers of 1,1-dichloroethene?  Construct and name them.

Cis-1,2-dichloroethene
(  Construct the trans- molecule.  Are they stereoisomers?

2-propanol
( Is this a primary or secondary alcohol?  Is this molecule soluble in water?  Explain.

Propanone
( What is the common name for this molecule?  Is it soluble in water?

Ethyne
( What type of hybridization occurs in the carbon?  Compare the C(C bond length with that in ethylene.

Dimethyl ether
( Is this soluble in water?  

Methanal
( What is the functional group in this molecule?

Ethanoic acid

( Name the functional group in this molecule.  What makes this a soluble substance?

Compare the solubility of this molecule with hexanoic acid.

Optical Isomers and Chirality
CHn[XYZ]n
Construct the following three isomers CH3Cl, CH2BrCl , CHBrClF

Place the three molecules juxtaposed to a plane mirror. 

(  Which molecule shows handedness? Which molecule has a chiral carbon?

2-butanol
With a partner, construct 2 molecules of 2-butanol.

( Is there a chiral carbon?  Are they optical or stereoisomers, or both?

Predict whether lactic acid is an optical isomer?

