
Seminar_2 
1. Nomenclature of unsaturated hydrocarbons 
2. Polymerization 
3. Reactions of the alkenes (table) 
4. Reactions of the alkynes (table) 
 
TEST - Alkenes, alkadienes and alkynes. Polymerization 
• Give the names 
• Write the structural formula 
• Write all isomeric compounds 
• The processes explanation 
 
1. NOMENCLATURE OF UNSATURATED HYDROCARBONS 
 
ALKENE NOMENCLATURE  
We give alkenes IUPAC names by replacing the -ane ending of the corresponding alkane with -ene. The two 
simplest alkenes are ethene and propene. Both are also well known by their common names ethylene and 
propylene. 

 
Ethylene is an acceptable synonym for ethene in the IUPAC system. Propylene, isobutylene, and other common 
names ending in -ylene are not acceptable IUPAC names.  
 
1. The longest continuous chain that includes the double bond forms the base name of the alkene. 
2. Chain is numbered in the direction that gives the doubly bonded carbons their lower numbers.  
3. The locant (or numerical position) of only one of the doubly bonded carbons is specified in the name; it is 
understood that the other doubly bonded carbon must follow in sequence. 

 
4. Carbon-carbon double bonds take precedence over alkyl groups and halogens in determining the main carbon 
chain and the direction in which it is numbered. 

 
5. The common names of certain frequently encountered alkyl groups, such as isopropyl and tert-butyl, are 
acceptable in the IUPAC system. Three alkenyl groups--vinyl, allyl, and isopropenyl--are treated the same way: 
 

 
 



6. When a CH2 group is doubly bonded to a ring, the prefix methylene is added to the name of the ring: 

 
 
7. Cycloalkenes and their derivatives are named by adapting cycloalkane terminology to the principles of 
alkene nomenclature: 

 
No locants are needed in the absence of substituents; it is understood that the double bond connects C-1 and 
C 2. Substituted cycloalkenes are numbered beginning with the double bond, proceeding through it, and 
continuing in sequence around the ring. The direction is chosen so as to give the lower of two possible numbers 
to the substituent. 
 
Here are some more examples: 

 
 
In case of cyclic alkenes, the position of double bond is always given the number 1. 

 
 
The name of the compound cannot be 2,3 – Dimethyl cyclohex – 1 – enebecause of lowest set rule. 
compare the set (1,6) with (2,3), the former is correct because 1 is lower than 2. 

 



2. POLYMERIZATION 
In their polymerization, many individual alkene molecules combine to give a high-molecular-weight product. 
Among the methods for alkene polymerization, cationic polymerization, coordination polymerization, and free-
radical polymerization are the most important. 
 
With molecular formulas corresponding to twice that of the starting alkene, the products of this reaction are 
referred to as dimers of alkene, which is, in turn, called the monomer. The suffix -mer is derived from the 
Greek meros, meaning "part." Three monomeric units produce a trimer, four a tetramer, and so on. A high-
molecular weight material comprising a large number of monomer subunits is called a polymer. 

 
CATIONIC POLYMERIZATION 

The two dimers of (CH3)2C=CH2 are formed by the mechanism shown: 
1. Protonation of the double bond generates a small amount of tertbutyl cation in equilibrium with the alkene.  
2. The carbocation is an electrophile and attacks a second molecule of 2-methylpropene in step 2, forming a 
new carbon-carbon bond and generating a C8 carbocation.  
3. This new carbocation loses a proton in step 3 to form a mixture of 2,4,4-trimethyl-1-pentene and 2,4,4-
trimethyl-2-pentene. 

 
 

Dimerization in concentrated sulfuric acid occurs mainly with those alkenes that form tertiary carbocations. In 
some cases reaction conditions can be developed that favor the formation of higher molecular-weight polymers. 
Because these reactions proceed by way of carbocation intermediates, the process is referred to as cationic 
polymerization.  



FREE-RADICAL POLYMERIZATION 
Most of the ethylene is converted to polyethylene, a high-molecular-weight polymer of ethylene. Polyethylene 
cannot be prepared by cationic polymerization, but is the simplest example of a polymer that is produced on a  
large scale by free-radical polymerization.  
In the free-radical polymerization of ethylene, ethylene is heated at high pressure in the presence of oxygen or a 
peroxide. 
 

 
 
Dissociation of a peroxide initiates the process in step 1. The resulting peroxy radical adds to the carbon-carbon 
double bond in step 2, giving a new radical, which then adds to a second molecule of ethylene in step 3. The 
carbon-carbon bond-forming process in step 3 can be repeated thousands of times to give long carbon chains. 
 
The properties that make polyethylene so useful come from its alkane-like structure. Except for the ends of the 
chain, which make up only a tiny portion of the molecule, polyethylene has no functional groups so is almost 
completely inert to most substances with which it comes in contact. 



COPOLYMERIZATION 
 
When two different types of monomers are joined in the same polymer chain, the polymer is called a 
copolymer. Let's imagine now two monomers, which we'll call A and B.  
A and B can be made into a copolymer in many different ways. 
 
A separate kind of chain structure arises when more that one type of monomer is involved in the synthesis 
reaction.  
 
These polymers that incorporate more than one kind of monomer into their chain are called copolymers.  
 

There are three important types of copolymers. 
 
A random copolymer contains a random arrangement of the multiple monomers.  
A block copolymer contains blocks of monomers of the same type.  
Finally, a graft copolymer contains a main chain polymer consisting of one type of monomer with branches 
made up of other monomers. The following diagram displays the different types of copolymers. 
 

 

  

 

  

 
Block Copolymer   Graft Copolymer   Random Copolymer 

 
An example of a common copolymer is Nylon. Nylon is an alternating copolymer with 2 monomers, a 6 carbon 
diacid and a 6 carbon diamine. The following picture shows one monomer of the diacid combined with one 
monomer of the diamine: 

 

Mostly all biomolecules are copolymers. 



3. REACTIONS OF THE ALKENES (TABLE) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



REACTIONS OF THE ALKENES (continue) 
 

 



4. REACTIONS OF THE ALKYNES (TABLE) 
 

1. Preparation of Alkynes 
 
 

 



2. Conversation of Alkynes, Alkanes, Alkenes 
 

 

 



2. Electrophilic Addition to Alkynes 
 

 

 


