Chemistry 11 Enriched

Unit VIII
Reference p. 409-416


Problem Set 8.2  Alkenes and Alkynes

Alkenes and Alkynes are very similar to alkanes.  The naming of these structures have a few small differences, but the rules are basically the same.

Alkenes are any hydrocarbon (containing H and C) which have a carbon – carbon double bond.  The carbons that are part of the double bond system are all sp2 hybridized, and the bond angles are 120 o.

The naming of alkenes is similar to alkanes, except for two exceptions and the fact that they end in “ene” instead of “ane”.  

Firstly, the double bond must be part of the longest chain.

For example (the H’s have been left off for clarity):




    – C – C – C – C – C – 

      C

The longest chain that contains the double bond system is 4 carbons long.  The name of this structure, therefore is 2-ethyl-1-butene.

The ethyl group is attached at carbon 2 and the first carbon in the numbering system that contains the double bond is used to number the location of the double bond.

Secondly, the double bond, with its pi bond does not allow for rotation about it.  As a result, the following two structures are not identical:


a)
– C – C 
         C – C – 




C=C


b) 
– C – C 
 




C=C




          C – C –

The first (in a)) is called cis-3-hexene which is commonly abbreviated to c-3-hexene, while the second (in b)) is called trans-3-hexene, abbreviated to t-3-hexene

Cis means on the same side of the double bond, and trans means on opposite sides of the double bond.  If it doesn’t matter, as in the example below, no naming is necessary.

– C – C 
         C – C – 

3-ethyl-3-hexene.




C=C


             – C – C 

Alkynes  are much like alkenes and alkanes, except that they contain a triple bond (sp hybridized) composed of 1 sigma and 2 pi bonds.  The pi bonds prevent rotation, but it is not possible to have cis or trans isomers with alkynes.  Their names end in “yne”

Eg.
H – C = C – H   is called ethyne  (common name acetylene)


            C – C – C – C – C – C – C –   would be called 3-propyl-1-hexyne (not 4-ethyl-heptane)



   C



   C

8.4	Sketch the following compounds


a) 2-methyl-3-hexene		b) 2-methyl-1-propene		c) t-2-methyl-3-heptene


d) 2,2-dimethyl-4-hexyne		e)* 2,3-hexadiene			f)* 2-methyl-2,4-octadiene





8.5	Find the problem with the following names by drawing the structure suggested and then listing the correct name.


a) 3-propyl-2-butene		b) 2,3-diethyl-2-butene		c) t-3,4-diethyl-3-hexene


d) 2-methyl-2-butyne		e) 2-propyne			f) 5-ethyl-3-hexyne.








