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In a given series, boiling point increases with molecular weight. Why?

ALKANES
P P Pt NN

Boiling -a2°c 0°Cc 36°C 69°C
point

ALCOHOLS B B . B
HO/\/ HO/\‘/\ HO/\/\/ HO/\/\/\
Boiling
point 97°C 117°C 138°C 158°C

ol HOJJ\/ HOJ\/\ HOJJ\/\/ HOJJ\/\/\
. 0 o 0 0

point 141°C 164°C 186°C 202°C
ETHERS . o
AN AN NN
Boiling ) ’ c' i

point —24°C 35°C 89°C

Increasing surface area gives rise to increased Van Der Waals interactions
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Boiling Points Reflect Intermolecular Attractive Forces

Example - Alcohol derivatives (of similar molecular weight)

- .. .0 ®
O SO OH N0
Mol. weight 74.12 74.12 96.1

Sodium

Name Diethyl ether n-butanol n-butoxide

Strongest
intermolecular DIPOLE-DIPOLE FONROGEN IONIC

Boiling point 35°C 117°C > 260°C

Amine derivatives (of similar molecular weight)
~i- . l®

N NH, —N—

k \/\/ 2 I . 61(73

Mol. weight 73.1 73.1 109.6

) Tetramethyl
Name gri\;: 'mmiﬁ:‘y' n-butylamine  ammonium

chloride

Strongest
intermolecular DIPOLE-DIPOLE
force

HYDROGEN
BONDING IONIC

Boiling point 36°C 77°C > 260°C

Carboxylic acid derivatives (roughly similar molecular weight)

Mol. weight . . 111.1
Name Methyl propionate Butyric acid  Sodium butanoate

Strongest
intermolecular DIPOLE-DIPOLE
force

HYDROGEN
BONDING

Boiling point 80°C 163°C > 260°C

BOTTOM LINE: Intermolecular forces go in the order
lonic > Hydrogen bonding > Dipole-dipole > Van der Waals
dispersion forces (London forces).
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Pentane 2,2-dimethylpropane
(b.p. 36°C) (neopentane)
(b.p. 9°C)

Branching decreases
boiling point...
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1-pentanol 3-pentanol
(b.p. 137°C) (b.p. 115°C)

...and polar functional groups
that are most "exposed" will
elevate boiling points to the
greatest extent
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