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Organic Chemistry



Organic Chemistry - Introduction

ÅOrganic chemistry is the study of carbon 
compounds.

ÅAnimals, plants, and other forms of life 
consist of organic compounds.

ïNucleic acids, proteins, fats, 
carbohydrates, enzymes, vitamins, and 
hormones are all organic compounds.

ÅBiochemistry was developed later as 
the study of the chemical compounds 
and reactions in living cells.
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Organic Chemistry - Introduction

ÅScientists had originally thought that organic 

compounds contained a ñvital forceò due to 

their natural origin.

ïThis was disproved by Friedrich Wöhler in 1828.

ÅWöhler was able to make urea, a carbon 

compound in human urine, in the laboratory 

from a mineral.

ÅOrganic chemistry is an enormous field.

ÅIn this chapter we will investigate some of the 

fundamental concepts.
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Bonding in Organic Compounds

ÅBesides carbon, the most common elements 

in organic compounds are hydrogen, oxygen, 

nitrogen, sulfur, and the halogens.

ÅAll of the preceding elements are non-metals, 

therefore organic compounds have covalent 

bonding.

ÅAny structural formula that obeys the bonding 

rules in the following table probably 

represents a possible compound.

ïA drawn structure that breaks the bonding rules is 

unlikely to exist.
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Numbers and Types of Bonds for 

Common Elements in Organic Compounds
Application of the octet rule indicates that these 

elements should bond as shown below:
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Identifying Valid & Incorrect

Structural Formulas
An Example

ÅTwo structural formulas are shown above.  Which 

on does not represent a real compound?

ÅIn structure (a) each H and halogen has one 

bond, each C has four bonds, and each O has 

two bonds.

ÅThis is a valid structure.
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O canôt have 

3 bonds



Identifying Incorrect Structural Formulas
Confidence Exercise

ÅThe structural formula above appears in a 

recent chemistry book.  Check the number of 

bonds to each atom and determine whether 

any bonding rules are violated.
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Identifying Incorrect Structural Formulas
Confidence Exercise
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This is not a valid 

structure for caffeine!

O should have 

two bonds, C 

should have 4 

bonds

Each N should 

have 3 bonds

Each C 

should have 4 

bonds
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Hydrocarbons

ÅHydrocarbons are the most simple 
organic compounds.

ÅHydrocarbons contain only carbon (C) 
and hydrogen. (H)

ÅFor classification purposes, all other 
organic compounds are considered 
derivatives of hydrocarbons.

ÅHydrocarbons can be divided into 
aromatic and aliphatic hydrocarbons.
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Classification of Hydrocarbons
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Alkanes
ÅAlkanes are hydrocarbons that contain only 

single bonds.

ÅAlkanes are said to be saturated 
hydrocarbons
ïBecause their hydrogen content is at a maximum.

Copyright © Houghton Mifflin Company. All rights reserved. 14 | 11Section 14.3



Copyright © Houghton Mifflin Company. All rights reserved. 14 | 12



Copyright © Houghton Mifflin Company. All rights reserved. 14 | 13

ÅAlkane general formula Ą CnH2n + 2

ÅThe names of alkanes all end in ñ-ane.ò

ÅMethane Ą butane are gases

ÅPentane Ą C17H36 are liquids

ÅC18H38 and higher are solids



The First Eight Members of the 

Alkane Series
All satisfy the general formula CnH2n + 2
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Visualization of an Alkaneôs Structure
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Structural formulaïa graphical 
representation of the way atoms 
are connected

Condensed structural formulaï
save time/space and are 
convenient

Ball-and-Stick modelsï3D 
models that can be built by 
students



Models of Three Alkanes

ÅNames, Structural Formulas, Condensed Structural 

Formulas, and Ball-and-Stick Models
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Methane ïTetrahedral Geometry

Ball-and-

Stick & 

Space-

Filling 

Models

Carbonôs 

four single 

bonds form 

angles of 

109.5o
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Alkanes ïEnergy Related Products

ÅMethane = primary component of 
natural gas

ÅPropane & Butane = primary 
component of bottled gas

ÅGasoline = pentane to decane

ÅKerosene = alkanes with n = 10 to 16

ÅAlkanes with n > 16 Ą diesel fuel, fuel 
oil, petroleum jelly, paraffin wax, 
lubricating oil, and asphalt
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Alkane Products

ÅAlkanes are also found in paints, plastics, 

drugs, detergents, insecticides, and cosmetics.

ïOnly 6% of the petroleum consumed goes into 

making these products.

ÅThe remaining 94% of the petroleum is burned 

as one of the various energy-related products.

ÅAlthough alkanes are highly combustible, they 

are otherwise not very reactive.

ïAny reaction would require the breaking of the 

strong CðH and CðC bonds.
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Alkyl Group

ÅAlkyl group contains one less hydrogen 

than the corresponding alkane.

ÅIn naming this group the ñ-aneò is 

dropped and ñ-ylò is added.

ÅFor example, methane becomes methyl.

ÅEthane becomes ethyl.
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Alkyl Group
This group does not exist independently but occurs 

bonded to another atom or molecule.
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Rule: The first step in naming a substituted hydrocarbon is to 

find the longest continuous chain of carbon atoms.  This longest 

chain is called the ñ Parentò hydrocarbon.

Examples Teacher put examples on smartboard.  If you donôt have a smart board it sucks to be you
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Rule:  A substituted hydrocarbon is named by writing the following 

one after another

-The carbon number at which the alkyl group is attached

-A dash

-The name of the alkyl group

-The name of the longest or parent hydrocarbon, to which the 

alkyl group is attached.

Teacher put examples on smartboard.  If you donôt have a smart board it sucks to be you

Note: the carbon atoms in the parent hydrocarbon are numbered 

Consecutively from the end of the hydrocarbon which gives the lowest

Possible set of numbers to the attached group.



Copyright © Houghton Mifflin Company. All rights reserved. 14 | 24

Rule: If more than one different alkyl group is attached to a 

hydrocarbon, then

- List the alkyl groups alphabetically

- Precede each alkyl group by its number, and

- Put a dash between each alkyl group and its number
Teacher put examples on smartboard.  If you donôt have a smart board it sucks to be you



Substituents in Organic Compounds
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Alkyl halides
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Teacher put examples on smartboard.  If you donôt have a smart board it sucks to be you

Examples of alkanes with alkyl halides



Alkyl Halides

ÅAlkyl halides have the general formula RðX, 

where X is a halogen and R is an alkyl group

ÅCFCôs (chlorofluorocarbons) are examples of 

alkyl halides.

ÅA well known CFC is dichlorodifluoromethane 

(Freon-12)

ïExtensively used in the past in cooling devices.
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Alkyl Halides

ÅAnother example of an alkyl halide is 
chloroform.
ïIn the past it was used as a surgical anesthetic but 

it is now a known carcenogen.

ÅCarbon tetrachloride was also used 
extensively in the past, until it was linked to 
liver damage.
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Rule: if an alkyl group is repeated, then

- List each carbon number where the repeated group is 

attached, separated by commas,and

- Prefix the repeated group name by di, tri, tetra , etc. to show 

how many identical groups are attached

Teacher put examples on smartboard.  If you donôt have a smart board it sucks to be you



Drawing a Structure from a Name

An Example

ÅDraw the structural formula for                      
2,3-dimethylhexane.

ÅNote that the end name is hexane .

ÅDraw a continuous chain of six carbon 
(C) atoms, with four bonds around each.
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Drawing a Structure from a Name

An Example (cont.)

ÅNumber the C atoms from right to left.

ÅAttach a methyl group (CH3--) to carbon 

number 2 and number 3.

ïAdd necessary H atoms.

Å2,3-dimethylhexane
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Drawing a Structure from a Name

Confidence Exercise

ÅDraw the structural formula for                      

2,2,4-trimethylpentane.

ÅNote that the end name is pentane .

ÅDraw a continuous chain of five carbon 

(C) atoms, with four bonds around each.
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Drawing a Structure from a Name

Confidence Exercise (cont.)

ÅAdd necessary H atoms.

Å2,2,4-trimethylpentane

Copyright © Houghton Mifflin Company. All rights reserved. 14 | 33Section 14.3



Drawing a Structure from a Name

Confidence Exercise (cont.)

ÅNumber the C atoms from right to left.

ÅAttach two methyl groups (CH3--) to carbon 

number 2 and one to number 4.
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2,2,4-trimethylpentane

Ball-and-Stick Model
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