 Fundamentals of Organic chemistry(P 464 to P 481)

Understandings:
● Definiton- homologous series： a series of compounds of the same family, with the same general formula, which differ from each other by a common structural unit.

● Structural formulas can be represented in full and condensed format. 
· Definition-Full structural formula: 2D representations showing all atoms and bonds and their positions
· Definition-Condensed structural formula: All atoms and relative positions, bonds are omitted
· Definition-Skeletal formula: Carbon and hydrogen atoms are not shown, end of each line and vertex represents C atom. Functional groups shown as well.
· Definition-stereochemical formula: attempts to show the relative positions of atoms and groups around carbon in three dimensions.
[image: ]
● Definition-Structural isomers: compounds with the same molecular formula but different arrangements of atoms. 

●Definition- Functional groups: The reactive parts of molecules.
● Saturated compounds contain single bonds only
· Unsaturated compounds contain double or triple bonds. 

● Benzene is an aromatic, unsaturated hydrocarbon.[image: ]
· Guidance The general formulas (e.g. CnH2n+2) of alkanes, alkenes, alkynes, ketones, alcohols, aldehydes, and carboxylic acids should be known. 
· 
	Name
	General formulas

	Alkanes
	CnH2n+2

	Alkenes
	CnH2n

	Alkynes
	CnH2n-2

	Halogenoalkanes
	CnH2n+1X

	Ketones
	CnH2nO

	Alcohols
	CnH2n+1OH

	Aldehydes
	CnH2nO

	Carboxylic acids
	 -COOH



Physical properties for homologous series：
Generally, as the length of the chain increases, the boiling point increases (due to increased SA, greater chance of intermolecular bonding, more energy to break bonds, higher boiling point)
The main features of a homologous series are as follows:
· Successive members of a homologous series differ by a ——CH2—— group. 
· Members of a homologous series can be represented by the same general formula. 
· The members of a homologous series show a gradation in their physical properties.
· The members of a series have similar chemical properties.
Applications and skills: 
· The longest chain and thus the root name
	Carbon number
	Prefix

	1
	Meth-

	2
	Eth-

	3
	Prop-

	4
	But-

	5
	Pent-

	6
	Hex-

	7
	Hept-

	8
	Oct-

	9
	Non-

	10
	Dec-



 The type of bonding in chain or ring
	All single bonds
	-an-

	One double bond
	-en-

	One triple bond
	-yn-



● Explanation of the trends in boiling points of members of a homologous series. [image: ]
The data show that the boiling point increases with increasing carbon number. This is because of the increased instantaneous induced dipoles causing stronger London (dispersion) forces between the molecules as their molecular size increases. Note, though, that the increase is not linear, but steeper near the beginning as the in uence of the increased chain length is proportionally greater for small molecules.

● Distinction between empirical, molecular, and structural formulas.
· Definition-Empirical formula: Simplest ratio of atoms in a molecule
· Definition-Molecular formula: Actual number of atoms present in molecule
· Definition-Structural formula: Takes into account the possible structure
● Identification of different classes: alkenes, alkynes, halogenoalkanes, alcohols, ethers, aldehydes, ketones, esters, carboxylic acids, amines, amides, nitriles, and arenes
· Identification of typical functional groups in molecules, e.g. phenyl, hydroxyl, carbonyl, carboxyl, carboxamide, aldehyde, ester, ether, amine, nitrile, alkyl, alkenyl, and alkynyl. 
· (P470 textbook, P13-P14 booklet)
	Name
	Prefix/ Suffix
	Name of functional group
	Examples (3C)

	Alkanes---only hydrogen joined to chain
	-e
	N/A
	Ethane
(C2H6)

	Alkenes
	-ene
	Alkenyl
	Ethene
C2H4

	Alkynes
	-yne
	Alkynyl
	Ethyne
C2H2

	Halogenoalkanes
· Chlorine
· Bromine
· Iodine
· Fluorine
	· Chloro-
· Bromo-
· Iodo-
· Fluoro-
	· Chloro
· Bromo
· Iodo
· Fluoro
	1-Chloropropane
C3H7Cl

	Alcohols
	-ol
	Hydroxyl
	Ethanol
C2H6O

	Ethers
	-oxyalkane
	Ether
	Methoxyethane
C3H8O

	Aldehydes
	-al
	Aldehyde
	Propanal
 C3H6O

	Ketones
	-one
	Carbonyl
	Propanone
C3H6O

	Esters
	-oate
	Ester
	Propanoate
C3H5O2

	Carboxylic acids
	-oic acid
	Carboxyl
	Propanoic acid
 C3H6O2

	Amines
	-amine/ amino-
	Amine
	Propanamine
C3H9N

	Amides
	-amide
	Carboxamide
	Propanamide
C3H7ON

	Nitriles
	-nitrile/-onitrile
	Nitrile
	Propanenitrile
C3H5N

	Arenes
	-benzene
	Phenyl
	Methyl benzene
‎C7H7



● Construction of 3D models (real or virtual) of organic molecules. 
● Application of IUPAC rules in the nomenclature of straight-chain and branched-chain isomers. 
· Identify the longest carbon chain. （This chain is called the parent chain）
· ‘straight chain’ refers to continuous or unbranched chains of carbon atoms – it does not mean angles of 180°.
· Identify the functional group. The functional group usually determines the specific ending or suffix to the name, (e.g. replaces the ‘-ane’ ending in the parent alkane)
·  Identify the side chains or substituent groups
· Number the carbons of the parent chain from the end that gives the substituents the lowest numbers.
· If the same substituent occurs more than once, the location of each point on which the substituent occurs is given. In addition, the number of times the substituent group occurs is indicated by a prefix (di, tri, tetra, etc.).
· If there are two or more different substituents they are listed in alphabetical order using the base name (ignore the prefixes).
· If chains of equal length are competing for selection as the parent chain, then the choice goes in series to:
· the chain which has the greatest number of side chains.
· the chain whose substituents have the lowest- numbers.
· the chain having the greatest number of carbon atoms in the smaller side chain.
· the chain having the least branched side chains.
[image: ]
● Identification of primary, secondary, and tertiary carbon atoms in halogenoalkanes and alcohols and primary, secondary, and tertiary nitrogen atoms in amines. 
· Primary (1°): Carbon atom bonded to functional group is also bonded to one other carbon atom
· attached to the functional group and also to at least two hydrogen atoms
· Right on the end of the chain[image: ]
· Secondary (2°): Carbon atom bonded to functional group is also bonded to two other carbon atoms
· attached to the functional group and also to one hydrogen atom and two alkyl groups. 
· In the middle of the chain
[image: ]
· Tertiary (3°): Carbon atom bonded to functional group is also bonded to three other carbon atoms
· attached to the functional group and is also bonded to three alkyl groups and so has no hydrogen atoms.
· Classifying halogenoalkanes[image: ]
· Alkanes undergo free-radical substitution reactions with halogens
· Whether primary, secondary or tertiary depends on conditions and mechanism of reaction
· Classifying alcohols
· Position of the hydroxyl (OH) group determines the class of alcohol
· Classifying amines
· Classified depending on number of alkyl groups bonded to the nitrogen atom of functional group
● Discussion of the structure of benzene using physical and chemical evidence.

· Benzene does not behave like other unsaturated molecules
· The 1 : 1 ratio of carbon to hydrogen in benzene, C6H6, indicates a high degree of unsaturation, greater than that of alkenes or alkynes. 
· Benzene has no isomers, and is reluctant to undergo addition reactions – both features that would be expected from these molecules. 
· In 1865 Kekulé suggested a cyclic arrangement of the carbon atoms with alternating single and double bonds.
[image: ]
· Aromatic hydrocarbons are characterized by the presence of benzene
· Benzene is C6H6 composed of alternating double and single bonds
· Benzene contains 6 sp2 hybridized carbon atoms bonded to one another, and each carbon bonded to single hydrogen
· The p orbital overlaps creating a continuous π bond above and below plane of carbon atoms
· Benzene has a resonance structure
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Summary

IUPAC nomenclature has three possible parts, which are usually written together as a
single word.

Prefix Stem Suffix

position, number number of carbon class of compound
and name of atoms in longest determined by
substituents chain functional group




