Functional Groups and Their Properties
	Group
	Polarity
	Volatility/M.P./B.P.
	Soluble in Water
	Acid-base Behavior
	Common Compounds

	Alkanes

CnH2n+2
	Non-polar
	· Very volatile, smaller molecules are gases
· B.P. increases with size due to increased dispersion forces and larger mass
	No
	None
	Methane, propane, butane, octane (gasoline)

Wax



	Alkenes/Alkynes

CnH2n /CnH2n-2
	Non-polar
	· Have similar b.p to alkanes w/ same # of carbons but a few degrees lower since they have fewer electrons = less dispersion forces
	No
	None
	

	Haloalkanes
R – X
	Slightly Polar – non-polar
	· Most haloalkanes are liquids at room temp
· Only CH3Cl, CH3Br and CH3CH2Cl are gasses

· Dispersion forces are more important than dipole-dipole forces

· B.P decreases with # of substituents since temporary dipole is stronger for long chains and attractions are more effective when molecules can pack closely
	Slightly
	None
	PVC
CFCs

Teflon

	Alcohols

R- OH
	Polar bond capable of H-bonds
	· Volatile when pure but often mixed w/ H2O

· Higher boiling points than alkanes b/c of hydrogen bonding

· Volatility and B.P increase as length of chain increases
	Yes, decreases w/ length of carbon chain
	Weakly acidic and basic (amphoteric) like water b/c of –OH 


	Ethanol, 

isopropyl alcohol, menthol



	Ethers

R-O-R
	Polar bonds, no H-bonds
	· Volatile 

· Lower boiling points than alcohols b/c no hydrogen bonding
	
	
	First anesthetic – diethyl ether

	Amines

R-NH2 or R2NH or R3N
	Polar bonds, capable of H-bonds
	· Low volatility

· High boiling points b/c of H-bonding
	Yes
	Basic b/c of lone pair,
R-NH2 even more basic than NH3
	Amino acids
Ammonia

	Aldehydes
R-CHO 
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	Polar carbonyl group (C=O)
H-bond can form between carbonyl and water
	· B.P. is higher than that of similarly sized alkanes b/c of dipole-dipole forces. 
· B.P. is lower than alcohols since dipole-dipole forces are weaker than H-bonds.

· B.P. increase with size of carbon chain
	Yes, decreases w/ length of carbon chain
	Carbonyl can act as a base
	Formaldehyde


	Ketones

R-CO-R
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	Polar carbonyl group (C=O)
H-bond can form between carbonyl and water
	· See aldehydes
	Yes, decreases w/ length of carbon chain 
	Carbonyl can act as a base
	Acetone (nail polish remover)

	Carboxylic Acids
R-COOH
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	Polar, capable of hydrogen bonds
	· Low volatility
· Higher boiling points b/c of hydrogen bonding
	Yes decreases w/ length of carbon chain
	Acid
Methanoic is stronger than ethanoic b/c of R group.  
	Acetic acid - vinegar

	Esters

COOR
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	Polar, no H-bonds

H-bond can form between carbonyl and water
	· More volatility than carboxylic acids and lower boiling points b/c can’t H-bond

· Liquids at room temp for smaller molecules
	Small esters: yes, solubility decreases w/ size of chain
	
	Polyester

Fatty acids

	Amides
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	Polar, amine can hydrogen bond
	· High m.p. b/c of hydrogen bonding
· Amides are liquids or solids at room temp
	Yes
	Amine part of amide is basic
	Proteins (polypeptide)

Nylon
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