Alkenes and Alkynes Lab    


Name________________________ # _____
Part 1 Alkenes

1. Examine the electron-dot and structural formulas for ethene, C2H4.  confirm that each atom has attained a filled outer shell of electrons:

Electron-dot


Structural

Molecular

Formula


Formula

Formulas


Alkene names follow a pattern much like that of the alkanes.  The first three alkenes are ethene, propene, and butene (there is no one-carbon alkene.)  The same root as for alkanes is used to indicate the number of carbon atoms in the molecule’s longest carbon chain; each name ends in –ene.

2. Examine the molecular formulas of ethene (C2H4) and butene (C4H8).  Recall that the alkane general formula is CnH2n+2.  What general formula for alkenes is suggested by their molecular formulas?

3. Assemble a model of an ethene molecule (use 2 springs for a double bond) and one of ethane (C2H6).  Compare the arrangements of atoms in the two models.  What is the bond angle around the carbon in ethene?  Around carbon in ethane?

Notice that ethene is a planar molecule while ethane is not.  

Compare the rotation of the bonds between the carbon atoms in the two molecules and describe.

4. Build a model of (C4H8).  Try to come up with three isomers.  

a. Draw all three structural formulas on your report form.

b. Name all three structures.

5. Does each of these pairs represent isomers, or are they the same substance?  Build them.

a. CH2=CH-CH2-CH3

or
CH3- CH2- CH=CH2
b. CH2=C-CH3


or
CH3- C-CH3


  




          ║
                                   CH3



         CH2
6. How many isomers of propene (C3H6) are there?

7. Build structure(s) from #6 and draw on answer sheet.
8. Based on your knowledge of molecules with single and double bonds between carbon atoms, assemble a model of the following hydrocarbons with a triple bond.  Your model will represent a member of the series known as alkynes.  Write the structural formulas.

a. Ethyne, commonly called acetylene.

b. 2-butyne

Part 2: Another kind of isomerism:  Which side are you on?

In part I you learned that the double bond in alkenes prevents the carbons in the double bond from rotating.  This inflexible arrangement between the carbon atoms creates the possibility of cis-trans isomerism.  You can have identical groups on the same side of the double bond, or on opposite sides of the double bond.


cis–2-butene


trans–2-butene

Cis – same side


Trans – opposite side
9. There are 3 possible isomers of the formula C2H2Cl2, each involving a double bond.  Using the green spheres for Cl, construct these isomers one at a time.  Decide which of the isomers represents a ‘cis’ isomer and draw its structural formula.  Do the same for the ‘trans’ isomer.  One isomer is neither cis nor trans, identify it and draw it’s structural formula.

Name_________________________ #_______




Alkenes and Alkynes Lab Report Form

Part I Alkenes

1. Electron Dot:
            Structural:

           Molecular:

2. _________________
a. What are the bond angles in the ethene molecule? __________________

b. Compare rotation in both.

c.  Draw the three formulas.
d. Write the correct name under each formula.

e. ________________________

f. ________________________

3. ____________________

4. ____________________
5. Cis isomer

            Trans isomer

           Neither cis nor trans

