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Alkane 

Name

Alkene 

name

Alkyne 

name

Methane - -

Ethane Ethene Ethyne

Propane Propene Propyne

Butane Butene Butyne

Pentane Pentene Pentyne

Hexane Hexene Hexyne

Heptane Heptene Heptyne

Octane Octene Octyne

Nonane Nonene Nonyne

Decane Decene Decyne

Picture from modernochem

https://www.modernochem.com/


Name Formula Suffix/Prefix

Carboxylic Acids -COOH -oic acid

Esters -COOR -oate

Halogenoid Acids -COX
Chloro-/Bromo-
etc.

Amides -CONH2 -ide

Nitriles -CN Cyano-

Aldehydes -CHO -al

Ketones -CO- -one

Alcohols -OH -ol

Phenols -OH Pheno(l)-

Amines -NH2 -amine

Ethers -OR -ethane





Brønsted and Lowry: 

Acid = proton donor (electrophile)

Base = proton acceptor (nucleophile)

Acid
Conjugate 

Base

HA + H2O H3O     +  A
+ -

Base
Conjugate 

Acid



Picture from Vollhardt & Schore

Picture from modernochem

https://www.modernochem.com/


Common name: alkyl group + alcohol 

(e.g. methyl alcohol)
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* Compared to the corresponding 

hydrocarbon
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Ether

Water

Alcohol

Common name: two alkyl group + ether 

(e.g. methyl ethyl ether)
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Hole size 

perfect for K+

18-Crown-6
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IUPAC 

accepted

General term for benzene derivatives: 

Arene. 

C6H5- is phenyl; general aryl.

C6H5CH2- is phenylmethyl or benzyl.
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Both the π and σ frame symmetrize the structure
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5 minute



Carboxy group: -COOH, -CO2H, 
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Replace –e of  alkane name with –oic acid

4-Methylhexanoic acid

C1

Cyclic: Cycloalkanecarboxylic acids

Cyclohexanecarboxylic acid 1-Naphthalenecarboxylic acid

C1

HCOOH Methanoic acid (Formic acid)

CH3COOH Ethanoic acid (Acetic acid)

CH3CH2COOH Propanoic acid

If  two –COOH present: -dioc acid



Acetate ion

The carboxy group is relatively acidic.

Strong polarity → hydrogen bond → up to 

butanoic acid are soluble in water

Strong odor



Functional Group: Carbonyl

Aldehyde:  RCHO,

Ketone:     RCOR’, 
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Formaldehyde Acetaldehyde

IUPAC-accepted common names

Alkane → Alkanal. Longest chain starts at -CH=O, 

which contains C1 (might not the absolute longest).

A compound with two carbonyl groups ends in -dial
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-carbaldehyde after cycloalkane name.

The carbon attached to -CH=O is C1.

Cis-2-ethenylcyclo-

hexanecarbaldehyde

● ●
●
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2-Pentanone

Alkane → Alkanone. Longest chain 

incorporates carbonyl carbon and is numbered 

from terminus close to C=O.

Cyclic ketones are cycloalkanones 

If  more C=O present: -dione, -trione, etc.
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formyl

An aldehyde containing a ketone C=O is called an 

oxoalkanal.

Substituent name:                 carboxylic acid name +yl

propanoyl

IUPAC accepted common names

acetyl
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The carbonyl group contains a short, strong, and very polar 

bond.

Polarization

Electrostatic Potential Map

175 kcal mol-1

C is electrophilic

O nucleophilic and slightly basic

Higher boiling points than 

corresponding hydrocarbon

Smaller carbonyl derivatives 

soluble in water, >6C insoluble
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O

N

Found in many medicines and alkaloids (natural amines)
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Amines are derivatives of  ammonia

The number of  R substituents determines the amine 

classification

IUPAC: Primary amines

Alkanamines
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Amines are derivatives of  ammonia

The number of  R substituents determines the amine 

classification

IUPAC: Primary amines

Alkanamines

If  two amine functions present: -diamines
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Aromatic amines are called anilines

But the naming doesn’t change, -amine at the end. Or, if  more 

groups present benzendiamines, -triamines, etc.

Secondary amines

N-alkyl alkan amines
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Tertiary amines

N,N-alkyl alkan amines

4-(2-Aminoethyl)benzoic acid

Lowest priority group, prefix amino
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All amines are basic, but primary and secondary amines can also 

behave like acids

Weak hydrogen bonds → lower boiling points and less soluble in 

water than alcohols (in between alkanes and alcohols)

Nucleophiles

Primary and secondary amines are less acidic and form weaker 

hydrogen bonds than alcohols, and they are more basic and more 

nucleophilic
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Basic

Ea = 5-7 kcal mol-1

Inversion

Although they form enantiomers, it’s difficult to maintain an 

enantiomerically pure form
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