
UNIT 2 Organic Chemistry….

SCH 4UI 1.2 Naming Alkanes, Alkenes and Alkynes plus … Pages 15-30, pp1-50
When naming organic compounds note that single bonds of carbon atoms can rotate around, therefore a straight chain may not be exactly straight.

Naming In General;


-find the longest chain


-determine the number of carbons within this chain


-determine the type of bonds and use the appropriate ending

Naming for Double and Triple bonds;


-find the longest chain that contains the double or triple bond, this is your parent chain


-number the chain with the double or triple bond closest to carbon #1


-identify the carbon that has the double or triple bond

-write the number followed by a dash and the correct prefix for the number of carbon atoms and the correct suffix for the type of bond(s) within the chain

Naming with branches or alkyl groups attached to parent chain;


-find the longest chain 


-number the chain so the branches are closest to carbon 1 but are not on carbon 1


-identify the location of the branch and the number of carbons within the branch

-write the number as well as the correct prefix for the number of carbons followed by the suffix, “yl” the suffix for braches or alkyl groups

-put the name together with the branches first followed by the parent chain

*double and triple bonds take priority over branches

*if more than one of the same branch occurs use pre-prefix, di, tri, tetra etc

*branches are written alphabetically, but not according to di, tri,tetra

*commas separate numbers and dashes separate numbers and words

Practice...

Saturated Molecules vs Unsaturated Molecules

Constitutional Isomers aka Structural Isomers :

Cyclic Hydrocarbons 
pages 30-34, pp55-64
-Naming is the same as above however if a ring structural is the main chain the prefix cyclo is used in front of the name of the main chain
-If the ring structure has less carbons than a chain, the ring structure is considered a branch, again cyclo would be used in front of the branch name

Haloalkanes – aka – alkyl halides

See pages 46-49, pp 85-95

Functional Group



Formula
*halides include



* R-X, where X is the halide

  Cl -  chloro



  F – fluoro

 Br – bromo

  I – iodo

Naming


*treat halides in the same manner branches are treated


*double bonds, triple bonds and alcohols all take priority over halides


*remember to alphabetize the branches


*halides take priority over hydrocarbon branches

Examples:

Properties:
Explain the following phenomenon ….

-only the smallest haloalkanes are slightly soluble in water, ie fluoromethane,  chloromethane… WHY?

-boiling point of methane is -161°C vs chloromethane -24.2 °C vs iodomethane 42°C

SCH 4UI 
Aromatic Hydrocarbons ... pages 36-39, pp 65-74

*Aliphatic Hydrocarbons contain straight chains and rings but NO benzene rings

*Aromatic Hydrocarbons contain a benzene ring, C6H6, a cyclic structure with alternating double bonds

-This structure is extremely stable... why? Answer Hybridization and p-orbitals

-When naming aromatic compounds and benzene is the parent chain, the parent chain is benzene

-If benzene is a branch off a longer chain than it is called phenyl

Examples:

PRIORITY

      -OH

      -NH2
      -F, Cl, Br, I

      -CH2CH2CH3
      -CH2CH3
      -CH3
NOTE: Sometimes numbers are not used at all to indicate the location of branches.  Instead prefix specifically for benzene rings are used... See below

ORTHO   




META




PARA

Other Info:

-Benzene is a non polar molecule, specifically a non polar solvent because benzene is a liquid at room temperature.

-Benzene is used in the manufacturing of many products including plastics and pharmaceuticals. 

SCH 4UI Functional Groups -  Naming and Properties ... ALCOHOLS  Pages 42-46, PP75-84
Functional Group
Formula

*hydroxyl group
R-OH.... where R is any carbon atom or chain of carbons

Naming:


-Identify the longest chain that contains the hydroxyl group

-Identify location of the hydroxyl group via a number, remember to number so that the hydroxyl group is closest to carbon #1

-Drop the “e” from the alkane name and replace with “ol”

-if there is more than one hydroxyl group use di, tri, tetra etc

-Name branches as before

Examples:

Degree of alcohol...

-Primary alcohol (1°) – the carbon the hydroxyl group is attached to will be bonded to only 1 carbon atom

-Secondary alcohol (2°) – the carbon the hydroxyl group is attached to will be bonded to 2 carbon atoms

-Tertiary alcohol (3°) – the carbon the hydroxyl group is attached to will be bonded to 3 carbon atoms

Properties:

-Type of Molecule: Due to the presence of hydroxyl group, OH, alcohols are very polar



        However, as the non polar region increases, polarity will decrease

Intermolecular Forces: Due to the presence of OH, alcohols experience Hydrogen bonding....

Boiling Point: Therefore alcohols have very high boiling points compared to equivalent hydrocarbons

Solubility: Highly soluble in polar substances but is dependent on the length of the hydrocarbon chains

Other Info: Poisonous and flammable

SCH 4UI Functional Group – Naming and Properties... 

ALDEHYDES and KETONES Pages 50-56, pp96-115
Functional Group

Formula

Carbonyl Group

C = O

*Aldehydes: have a carbonyl group at the end of a chain







*Ketones: have carbonyl group in the middle of a chain

Naming:


Aldehydes:  -Find the longest chain with the carbonyl group attached 



        -drop the “e” from the alkane name and replace with “al”


Ketones:   -Find the longest chain that contains the carbonyl group



     -identify the location of carbonyl group using a number



     - replace “e” from alkane name with “one”


Name any branches or alkyl groups as usual

Examples:

Properties:

Type of Molecule: Polar

Intermolecular Forces:

Boiling Point: Higher than comparative hydrocarbons, but lower than alcohols

Solubility:

Other Info: Aldehydes have a strong, pungent odour; the larger molecular mass aldehydes have a more pleasant odour. Ketones have a sweet smell. Aldehydes and ketones can act as polar or non polar solvents

SCH 4UI Functional Groups – Naming and Properties...

CARBOXYLIC ACIDS Pages 57-61, PP 116-125
Functional Group

Formula

Carboxyl group

    O





R-C-OH

Naming:


-Find the longest chain that contains the carboxyl group


-Drop the “e” from the alkane name and replace with “oic acid”


-Note: Carbon #1 contains the carboxyl group

Examples:

Properties:

Type of molecule:

Intermolecular Forces:

Boiling Point: Higher than alcohols, because the O-H bond is more polar than N-H bond

Solubility:

Other Info: Carboxylic acids tend to have unpleasant odours

SCH 4UI Functional Groups – Naming and Properties ... ETHERS Page 66-70, PP 136-146
Functional Group




Formula 

*2 alkyl groups joined by an oxygen atom

R-O-R

*derivatives of H2O molecule

Naming:


-Longest alkyl group is the parent chain (alkane)

-the shorter alkyl group is the “ branch”... to name the branch drop the ending “yl” and replace with “oxy”

-Put the branch and the parent chain names together

-If the alkyl group is not attached to carbon #1 must indicate the position of the branch using numbers

Examples:

Properties:

Type of molecule: Polar due to C-O-C bonds

Intermolecular Forces: Dipole-dipole with itself




 Hydrogen bonding ether is with water

Boiling Point: Higher than comparative hydrocarbons, but lower than comparable alcohols

Solubility: Soluble in polar solutions, but as R increases, solubility will decrease

Other Info: Flammable, causes severe nausea and vomiting, was used as one of the first anaesthetics   for surgery

SCH 4UI Functional Groups -  Naming and Properties... ESTERS Pages 61-65, PP 126-135
Functional Group


Formula






    O


Derivative of a carboxylic acid






R-C-O-R

Naming:


-the parent chain contains the carbonyl group, C=O


-Drop the “e” from the alkane name and replace with “oate”


-the branch attached via oxygen is named as an alkyl group

Examples:

Properties:

Type of molecule:

Intermolecular Forces:

Boiling Point: Esters are above aldehydes and ketones but below alcohols

Solubility:

Other Info: Very fragrant, often smell pleasant

                  -Ester is the product of the reaction with carboxylic acids and alcohols

Reaction Example:

SCH 4UI Functional Group – Naming and Properties ... AMINES Pages 70-74, PP 147-158
Functional Group

Formula

*Amine


R-NH2


R-NH-R

R-N-R











    R

*Classified according to number of alkyl groups attached to nitrogen

Naming: 


-Identify longest chain attached to N atom, this is the parent chain


-drop the “e” from alkane name and replace with “amine”


-identify the position of N via a number if necessary


-identify alkyl groups attached to N and instead of a number write “N”


-identify any other alkyl groups attached to parent chain using appropriate number

Examples:

Properties:

Type of molecule: Polar...

Intermolecular Forces: Primary and secondary experience H bonding, tertiary amine only dipole-dipole

Boiling Point: Higher than comparative hydrocarbons


           Primary amines would be greater than comparative alcohol


           Secondary amines would be lower than comparative alcohols

Solubility: Soluble in polar solvents

Other Info: Amines are toxic, some medicinal benefits, amines with low molecular masses have a distinct fishy smell, some smell like decaying flesh.  

Amines act as weak bases, lemon juice neutralizes the fishy smell of seafood

SCH 4UI Functional Groups – Naming and Properties... AMIDES Pages 75-80, PP159-169
Functional Group



Formula

-another derivative of carboxylic acid
      O






            R- C – N – R/H








R/H

Naming:


-the main chain contains the carbonyl group


-drop the “e” from the alkane name and replace with “amide”


-if no R groups are attached to N, name as is


-if any R groups are attached to N, use the letter “N” to indicate attachement to nitrogen


-any branches or alkyl groups on parent chain name as usual using numbers to indicate positioning

Examples:

Properties:

Type of molecule:

Intermolecular Forces:
Primary amides

Secondary amides

Tertiary amides

Boiling Point:

Solubility: soluble in polar solvents

Other Info: solids at room temperature, amide is a product of carboxylic acids and amines, examples urea, and acetaminophen (pain killers)

Reaction Example:

SCH 4UI Section 2.1 

The Main Types of Organic Reactions   

pp #1-4, SR #1-5

Addition Reaction:


-Atoms are added to a double/triple bond producing a saturated molecule

Substitution Reaction:


-A hydrogen  atom or functional group is replaced by a different functional group


-Similar to a single or double displacement reaction

Example 1 – Condensation Reaction:

· 2 molecules come together to produce one molecule releasing water in the process

Example 2 – Hydrolysis Reaction:
· Water is a reactant and splits up or breaks apart a molecule

Elimination Reaction:


-Atoms are removed resulting in the formation of a double or triple bond

Oxidation and Reduction Reactions:

 - Oxidation and Reduction reactions are generally described as the loss or gain of electrons as a result there is a change in the number of bonds

In organic chem., an oxidation reaction is defined as having more bonds with oxygen OR less bonds with hydrogen

Reduction Reactions:


- A reduction reaction is the reverse process of oxidation, therefore in a reduction reaction a carbon atom forms less bonds with oxygen OR more bonds with hydrogen

SCH 4UI Section 2.2 Reactions of Functional Groups        
  -Read section 2.1 pages 96-113, PP#1-52
Reactions with Alkenes and Alkynes  


-Generally undergo addition reactions with H2O, H-X, and X2
*Products of these reactions depend on the symmetry of the molecule...

Markovnikov s Rule: The halogen atoms or –OH group in an addition reaction is usually added to the more substituted carbon atom, OR the rich get richer, hence the carbon with the most H s bonds with more H s

Reactions with Aromatic Compounds

-Benzene does not undergo addition reactions because this would disrupt the stable alternating double bond...

-Instead benzene undergoes substitution reactions where a H is replaced with another group, ex OH, Br, Cl...

Reactions with Alcohols...  

-Alcohols are very versatile and undergo several types of reactions.

1) Substitution Reactions with HCl, HBr, and HI, the halogen replaces the hydroxyl group and the kicked out OH bonds with the remaining H to form water.

-Similarly this reaction can be reversed by adding a basic solution ie, the presence of OH- ions, forming an alcohol

2) Elimination Reactions, the hydroxyl group is removed by adding heat and a strong acid

3) Oxidation of Alcohols

Reactions with Aldehydes and Ketones  

Reactions with Carboxylic Acids

Reactions with Amides...

-Amides can undergo reduction reactions in the presence of lithium aluminum hydride and water.

Reactions with Amides and Esters...

-The ester or amide link can be severed by 2 methods, acidic hydrolysis or basic hydrolysis.  The result of either method is essentially the same but the mechanisms for the reactions are different.

SCH 4UI
Section 2.2 Polymers

Read pages 116-121, PP #53-62

A polymer is a series of smaller molecules bonded together to form long chains of molecules.  These long chains of molecules are used to create, fabrics, plastics, furniture, pipes, computer equipment.....

Monomer:

Polymer:

Examples:

	Uses


	Plastics, plastic bags, containers, food wrap
	Pipes, inflatable objects, bendable hoses (made with plasticizers added)
	Plastics seen in labs and medical facilities, used because they can withstand high temp needed for sterilization

	Polymer


	Polyethylene aka polyethene
	PVC, aka polyvinylchloride
	Polypropylene aka polypropene

	Monomer


	Ethene
	Vinylchloride

Aka chloroethene
	Propene

	Structure of monomer


	
	
	


Polymers can be synthetically made or made naturally.  Natural examples include cotton, wood, linen, cellulose, starch, protein and DNA to name a few.

Polymer’s are created from either Addition Polymerization or Condensation Polymerization 

Addition Polymerization: monomers that contain double bonds are joined through a series of reactions to produce a saturated molecule.

Formation of Polyethylene...
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Formation of PVC, Polyvinylchloride

Condensation Polymerization: monomers react to form a bond releasing water as a by-product.  Typically ester and amide links connect the two monmers.  What must the reactants be if an ester forms and an amide forms?

Formation of PET – Polyethylene terephtalate
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Formation of Nylon 
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Formation of Kevlar...

structure of Kevlar:
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The monomers of Kevlar would be...

Below is a diagram of 2 strands of Kevlar.  This diagram shows the intermolecular forces that exist between Kevlar fibres… what intermolecular force is it? 



