Name ________________________________________



Date _______

Unit 14: Organic Chemistry

Aim: What makes something organic?

Objective: Identify an organic molecule by looking at chemical formulas, Know properties of organic molecules

What is an organic molecule?

Organic molecules are molecules that are made up of __________________________________ 

May also contain but are not limited to the following elements:


a) ____________________    e)___________________

b) ____________________    f)___________________

c) ____________________    g)___________________

d) ____________________    
Properties of Organic Molecules

· Molecules have __________________bonds (atoms share electrons)
· Tend to be (soluble, insoluble) in water… why?

· Do not have mobile ions so they are not___________________

· MP and BP directly related to __________________________________
· Their reactions tend to be (circle: slow, fast) because many bonds need to be broken. Many organic reactions require the presence of a catalyst.
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There are hundreds of thousands of organic molecules due to the fact that ___________________________________________________________ ___________________________________________________________
· The length of a carbon chain can be continued indefinitely. 
Review:
Explain why the boiling temperature of CH4 is lower than C2H6.

· ________________________________________________________________________________________________________________________________________________
How many valence electrons does an atom of carbon have? ____________
How many bonds can a carbon atom make?  _________
Types of Organic Chemical Formulas

Molecular –_____________________________________Ex. _____________
Structural Formula –_________________________________, Ex. C3H8

Condensed Formula –___________________________________. Ex. CH3CH2CH3

CH4:

 C2H6                                                                         C6H14
Hydrocarbons: TABLES P and Q
A hydrocarbon is a molecule that consists of ONLY ___________________________________
Table Q shows general formulas and examples of three different classes of hydrocarbons
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Hydrocarbons

Alkanes, alkenes and alkynes each make up a _________________________________________
Each member in a homologous series differ from the last by the _________________________________ __________________________________________
Alkanes
Hydrocarbon that consists of atoms bonded together by _____________bonds
Example C3H8

General Formula: Cn H2n+2   where "n" represents the number of carbon atoms in the molecule

How many hydrogen atoms would be attached to an alkane with a 6 carbon chain? ___________
Considered Saturated because _________________________________________________

_________________________________________________________________________
Alkenes
Hydrocarbon that consists of atoms bonded together by a ________________bond
Example C3H6

General Formula: Cn H2n

How many hydrogen atoms are in an alkene with a 4 carbon chain? ________________
Suffix  = 
Alkynes
Hydrocarbon that consists of atoms bonded together using ______________ bond
Example C3H4

General Formula: Cn H2n-2

How many hydrogen atoms are in an alkyne with 7 carbon atoms?________________________
Aromatic Hydrocarbons

Aromatic Hydrocarbons are made up of a chain of carbon atoms arranged in a ______________________
Most common aromatic is ______________
Benzene, C6H6, is made up of forms a ring of alternating _________  and _______________bonds
Properties of Hydrocarbons- Saturated and Unsaturated Hydrocarbons

Saturated hydrocarbons have only ________________________and are "saturated" with hydrogen atoms, all carbon bonds are filled.
Unsaturated hydrocarbons have ________________________________ within the molecule

ISOMERS
Many hydrocarbons have isomers

Isomers - molecules that have the same ______________________________________ but a different _____________________________________
Isomers of hydrocarbons typically differ in the ________________________________, or the position of a ________________________________________________________________
Ex. C4H10 is an alkane that has 2 isomers
C5H12  also has isomers
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                     Using Table P and Table Q
1. How many carbon atoms are in each hydrocarbon?

a) methane  ____  f) hexane   ____  k) decane ____

b) ethane    ____  g) ethyne    ____  l) butyne  ____

c) ethene    ____  h) propane  ____  m) butene ____

d) pentane  ____  i) heptane   ____  n) propyne ____

e) propane  ____  j) octene    ____  o) butane   ____
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2. For each compound listed below fill in the blanks with the correct information:

Compound 
  # of Carbons   
  SERIES   

 FORMULA

Example:

Butane

4

  Alkanes

 CnH2n+2 = C4H2(4)+2 = C4H10
a) methane
_______________
______________
______________________________
b) butene
_______________
______________
______________________________
c) propyne
_______________
______________
______________________________
d) pentane
_______________
______________
______________________________
e) octane
_______________
______________
______________________________
f) heptene
_______________
______________
______________________________
g) propene
_______________
______________
______________________________
______________________________________________________________________________ 
Drawing, Identifying & Naming Straight Chain Hydrocarbons
Aim: To be able to name and draw straight chain hydrocarbons.

Drawing Hydrocarbons

Without branches:
Drawing alkanes - all elements in the molecule are connected by _________________________

Find the prefix, use table P to determine how many carbons in the chain
The easiest way to draw an alkane is to make a ____________________ of carbon atoms

butane






hexane

pentane





octane

Drawing alkenes without branches- place the ____________________________________________________. All other elements in the molecule are __________________________________

2-butene



propene

ethene 




2-pentene
Drawing Hydrocarbons

Drawing alkynes without branches- place _________________________________________________________. All other elements in the molecule are connected by single bonds

2-butyne



2-pentyne
2-hexyne



3-octyne
Naming Hydrocarbons: 
Name Alkanes

1) Determine the carbon chain length or the number of carbons.

2) Find the prefix on table P that represents the chain length


3) Add an -ane to the ending.

a) C3H8



 b) C5H12


   c) C8H18


Naming Alkenes

1) Determine the carbon chain length or the number of carbons.

2) Find the prefix on table P that represents the chain length


3) Add an -ene to the ending.

4) Identify the carbon that the double bond is attached to. Write the number in the beginning of the name.

a)   Name  C6H12





c) Name C7H14
b) Name C3H6





d) Name C4H8






Naming Alkynes

1) Determine the carbon chain length or the number of carbons.

2) Find the prefix on table P that represents the chain length


3) Add an -yne to the ending.

4) Identify the carbon that the triple bond is attached to. Write the number in the beginning of the name.

a)   C4H6






c)  C3H2
b)  C8H14





d)  C5H8

Drawing, Identifying & Naming Branched Hydrocarbons

Aim: To be able to name and draw branched hydrocarbons.

Naming Hydrocarbons with Alkyl Groups

Ex. CH3CH(CH3)CH2CH3
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You must identify the type of alkyl group and the 

number of the carbon it is attached to on the main chain.

1) _____________________________________________

Ex)  CH3CH(CH3)CH2CH2CH3      
   ______________________________________________

   Molecules in real life rotate. You have to count carbons 

   in every direction not just from left to right to make sure 


   you have identified the longest chain.
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Identify the longest chain in the hydrocarbon below and name it.
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Naming Hydrocarbons with Alkyl Groups

1) Name the longest carbon chain.

2) a. Count the number of carbon atoms in the branch group. Use table P to name it. 

    b. Add a “-yl” ending to the group. 

    c. Indicate the number that the alkyl group is attached to.                 
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Ex. CH3CH(CH3)CH2 CH2CH2CH3
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Name the following:
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When a carbon chain has more than one branch group, each group is named separately.  The carbon that each group is on is identified by number.   

Ex - CH3CH(CH3)CH(CH2CH3)CH2CH3
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When the carbon chain has 2 or 3 of the same group, we use the prefixes di- (2), tri- (3), and tetra- (4) to identify that there are multiples of the same group.  

Ex - CH3CH(CH3)CH(CH3)CH2CH3
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Practice
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Drawing Hydrocarbons with Alkyl Groups

Draw the following hydrocarbons given their names, start by drawing the carbon chain then add the alkyl groups

1) 3-methyl octane

2) 4,4 -dimethyl 2-hexene
3) 2-methyl 3-ethyl heptane

Functional Groups 
Aim: Draw and name organic molecules with functional groups

Halides:____________________________________________________________________
Alcohols:__________________________________________________________________

Ethers:___________________________________________________________________

Aldehydes:___________________________________________________________________

Ketones:_____________________________________________________________________

Organic Acids:_________________________________________________________________

Ester:________________________________________________________________________

Amines:______________________________________________________________________

Amides:______________________________________________________________________
Name each of the following organic compounds below:
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1) ___________________________



7) ___________________________
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2) ___________________________



8) ___________________________
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3) ___________________________



9) ___________________________
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4) ___________________________



10) ___________________________
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5) ___________________________



11) __________________________
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6) __________________________



12) __________________________
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13) ___________________________


19) ___________________________
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14) ___________________________


20) ___________________________
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15) ___________________________


21) ___________________________


[image: image22.png]






[image: image23.png]



16) ___________________________


22) __________________________
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17) ___________________________


23) ___________________________
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18) ___________________________


24) ___________________________ 
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25) ___________________________________
31) _________________________________
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26) _____________________________

32) _________________________________ 
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27) ___________________________________
33) _________________________________
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28) ___________________________________
34) _________________________________
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29) ___________________________________
35) _________________________________
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30) ___________________________________
36) _________________________________

Draw the following organic compounds:
a) 2,3-dibromopentane



h) 4-fluorononane
b) 3-heptanol





i) 2-butanol
c) propyl pentyl ether




j) dimethyl ether
d) hexanal





k) pentanal
e) 3-heptanone





l) butanone

f) methanoic acid




m) hexanoic acid

g) ethyl ethanoate




n) butyl methanoate  

Organic Reactions
Aim: How can organic reactions be identified? 

· Generally ________________________________________
· Relatively strong covalent bonds must be broken in order for the reaction to occur

SUBSTITUTION REACTIONS
· ______________________________________________________________________________________________________________________________________________________
Example: C4H10 + Cl2 ( C4H9Cl + HCl
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Draw the reactants in the following reactions and predict possible products of the substitution

reaction.

C3H8 + F2

ADDITION REACTIONS
· Addition two atoms to an alkene or alkyne _______________________________________ _________________________________________ 

· Halogens and Hydrogens (diatomics) are added to the carbon chain during addition.

Ex. C4H8 + Cl2 ( C4H8Cl​2​
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Draw the reactants in each of the following reaction and predict possible products of the addition

reaction.
1-propene (C3H6) + Br
Hydrogenation: addition of hydrogenation
ESTERIFICATION

· Esterification is a reaction between an ____________________________________________ to produce an ester and water
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Esterification Examples

Predict the products of the following reaction:
propanoic acid + butanol
SAPONIFICATION REACTIONS
· Reaction between a fat molecule and an alkali base __________________________________
· Alkali base = ___________________________________________

POLYMERIZATION REACTIONS
· ______________________________________________________________________________________________________________________________________________________
Two types of polymerization:

______________________________________________
Condensation Polymerization

· The addition of monomers that removes ___________________________________________ ___________________________________________________________________________



Addition Polymerization

· ______________________________________________________________________________________________________________________________________________________


FERMENTATION REACTIONS
· Glucose (C6H12O6) is broken down into ___________________________________________ _______________________________________________________
C6H12O6 + enzyme → _______________________________________

Reactions are easily identified by C6H12O6 (glucose) as a reactant and C2H5OH (ethanol) as a product.
COMBUSTION REACTIONS
· Most common type of organic reaction

 CH4 +   2 O2 →   CO2 +   2 H2O

Reactants= ________________________________

Products=  ________________________________

Complete combustion is better than incomplete combustion.
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