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1.1 Organic Chemistry
• The study of carbon-containing molecules and their reactions
• What happens to a molecule during a reaction?

– molecules collide
– bonds are broken and bonds are made

• Why do reactions, like the one above, occur?
– We will need at least 2 semesters of your time to answer 

this question
– FOCUS ON THE ELECTRONS
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1.1 Organic Chemistry

• Why do we distinguish between organic and inorganic 
compounds?

 Organic compounds contain carbon atoms

• Why are organic compounds important?  Organic compounds 
make up things like:
- Food
- Clothes
- Pharmaceuticals
- Plastics
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2   CHAPTER  1   A Review of General Chemistry 

reactions occur as a result of the motion of electrons. For example, in the following reaction the 
curved arrows represent the motion, or flow, of electrons. This flow of electrons causes the 
chemical change shown:

⊝⊝
HO CH

H

H

C HHO

H

H

++

Throughout this course, we will learn how, when, and why electrons flow during 
reactions. We will learn about the barriers that prevent electrons from flowing, and 
we will learn how to overcome those barriers. In short, we will study the behavioral 
 patterns of electrons, enabling us to predict, and even control, the outcomes of chemical 
 reactions.

This chapter reviews some relevant concepts from your general chemistry course that 
should be familiar to you. Specifically, we will focus on the central role of electrons in form-
ing bonds and influencing molecular properties.

1.1 Introduction to Organic Chemistry
In the early nineteenth century, scientists classified all known compounds into two categories: Organic 
compounds were derived from living organisms (plants and animals), while inorganic compounds were 
derived from nonliving sources (minerals and gases). This distinction was fueled by the observation 
that organic compounds seemed to possess different properties than inorganic compounds. Organic 
compounds were often difficult to isolate and purify, and upon heating, they decomposed more read-
ily than inorganic compounds. To explain these curious observations, many scientists subscribed to 
a belief that compounds obtained from living sources possessed a special “vital force” that inorganic 
compounds lacked. This notion, called vitalism, stipulated that it should be impossible to convert 
inorganic compounds into organic compounds without the introduction of an outside vital force. 
Vitalism was dealt a serious blow in 1828 when German chemist Friedrich Wöhler demonstrated the 
conversion of ammonium cyanate (a known inorganic salt) into urea, a known organic compound 
found in urine:

Heat

Ammonium cyanate
(Inorganic)

NH4OCN C

O

Urea
(Organic)

H2N NH2

Over the decades that followed, other examples were found, and the concept of vitalism was 
gradually rejected. The downfall of vitalism shattered the original distinction between organic and 
inorganic compounds, and a new definition emerged. Specifically, organic compounds became 
defined as those compounds containing carbon atoms, while inorganic compounds generally were 
defined as those compounds lacking carbon atoms.

Organic chemistry occupies a central role in the world around us, as we are surrounded by 
organic compounds. The food that we eat and the clothes that we wear are comprised of organic 
compounds. Our ability to smell odors or see colors results from the behavior of organic compounds. 
Pharmaceuticals, pesticides, paints, adhesives, and plastics are all made from organic compounds. In 
fact, our bodies are constructed mostly from organic compounds (DNA, RNA, proteins, etc.) whose 
behavior and function are determined by the guiding principles of organic chemistry. The responses 
of our bodies to pharmaceuticals are the results of reactions guided by the principles of organic 
chemistry. A deep understanding of those principles enables the design of new drugs that fight disease 
and improve the overall quality of life and longevity. Accordingly, it is not surprising that organic 
chemistry is required knowledge for anyone entering the health professions.

BY THE WAY
There are some 
carbon-containing 
compounds that are 
traditionally excluded 
from organic classification. 
For example, ammonium 
cyanate (seen on this 
page) is still classified as 
inorganic, despite the 
presence of a carbon 
atom. Other exceptions 
include sodium carbonate 
(Na2CO3) and potassium 
cyanide (KCN), both of 
which are also considered 
to be inorganic compounds. 
We will not encounter 
many more exceptions.
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1.2 Structural Theory

• In the mid 1800s, it was first suggested that substances are 
defined by a specific arrangement of atoms.
– Why is a compounds formula not adequate to define it?
Because compounds differ in the specific ways in which 
atoms are bonded together 

• Compounds with the same molecular formula but different 
structures are constitutional isomers.
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1.2 Structural Theory
• Atoms that are most commonly bonded to carbon include N, 

O, H, and halides (F, Cl, Br, I).
• With some exceptions, each element generally forms a 

specific number of bonds with other atoms

• Practice with SkillBuilder 1.1
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• A covalent bond is a PAIR of electrons shared between two 
atoms. For example…

1.3 Covalent Bonding
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• How do potential energy and stability relate?

• What forces keep the bond at the optimal length?
- Attractive forces between positively charged nuclei and negatively charged
   electrons
- Repulsive forces between the two positively charged nuclei
- Repulsive forces between the two negatively charged electrons

1.3 Covalent Bonding
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1.3 Atomic Structure

• A review from General Chemistry
– Protons (+1 charge) and neutrons (neutral) reside in the 

nucleus
– Electrons (-1 charge) reside in orbitals outside the nucleus.

– Valence electrons are the electrons in the outermost shell

– Look at carbon for example. Which electrons are the valence 
electrons? 

– Valence electrons are our focus: because they involved in 
bonding!
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• You can always calculate the number of valence electrons by 
analyzing the e- configuration. 

• Or, for Group A elements only, just look at the Group number on 
the periodic table (Group number = # of valence electrons)

• Practice with SkillBuilder 1.2

1.3 Counting Valence Electrons
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1.3 Simple Lewis Structures

• For simple Lewis Structures…
1. Draw the individual atoms using dots to represent the 

valence electrons.
2. Put the atoms together so they share pairs of electrons to 

make complete octets. 

• Take NH3, for example…

• Note the nitrogen has a lone pair of electrons
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1.3 Simple Lewis Structures

• For simple Lewis Structures…
1. Draw the individual atoms using dots to represent the 

valence electrons.
2. Put the atoms together so they share pairs of electrons to 

make complete octets.

• Skillbuilder 1.3: Try drawing a Lewis structure for CH2O
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1.4 Formal Charge

• Recall the terms we use to describe atoms with an unbalanced or 
FORMAL charge.
Anion = negatively charged atom
Cation = positively charged atom

• Atoms in molecules (sharing electrons) are typically neutral, but 
can also be anionic or cationic

• To to determine the formal charge for an atom in a given 
molecule, compare the number of valence electrons that it owns 
(based on its bonding pattern) to the number of valence electrons
that the atom needs to be neutral.
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1.4 Formal Charge
• Consider the formal charge on the atoms in the structure below, 

and determine if any of the atoms should have a formal charge

• Carbon needs 4 valence electrons to be neutral (Group IV)
• Carbon is surrounded by 8 electrons here, but it only owns 4 of 

them (1 from each of the bonds).
• Since carbon owns 4 electrons, and needs 4 electrons to be 

neutral, it does not have a formal charge.
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• Now determine if the oxygen atom has a formal charge here.

• Oxygen needs 6 valence electrons to be neutral (Group VI)
• Oxygen is surrounded by 8 electrons here, but it only owns 7 of 

them (1 from the bond, plus 3 lone pairs ).
• Since oxygen owns 7 electrons here, and needs 6 electrons to be 

neutral, it has an extra electron, and therefore has a -1 charge.

• Practice with SkillBuilder 1.4

1.4 Formal Charge
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We need to write a 
negative charge next
to the oxygen atom



1.5 Polar Covalent Bonds
• Electronegativity - how strongly an atom attracts shared electrons

• If you remember that F is the most electronegative atom, then 
you can always remember the relative electronegativity of the 
atoms in the same column or the same row of the PTE
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1.5 Polar Covalent Bonds
• There are three types of bonds:

COVALENT BOND: electrons shared between 
two atoms, where electronegativity difference is 
less than 0.5

POLAR COVALENT BOND: electrons shared 
between two atoms with electronegativity 
difference between 0.5 and 1.7

IONIC BOND: the electrons are not really shared,
the two atoms differ in electronegativity by 
more than 1.7, and so the more electronegative 
atom owns the electrons.
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 1.5   Induction and Polar Covalent Bonds   9

In this case, the nitrogen atom exhibits only four valence electrons. It is missing one electron, 
so it must bear a positive charge, which is shown like this:

NH H

H

H
⊕

1.12 Identify any formal charges in the structures below:

1.13 Draw a structure for each of the following ions; in each case, indicate which atom 
possesses the formal charge:
(a) BH4

−    (b) NH2
−    (c) C2H5

+

1.14 If you are having trouble paying attention during a long 
lecture, your levels of  acetylcholine (a neurotransmitter) may 
be to blame.4 Identify any formal charges in  acetylcholine.

Try Problem 1.41 Acetylcholine

C C

H

H

H

O

O C

H

H

C

H

H

N C

C

C

H H H
H

H
H

H H H

PRACTICE the skill

APPLY the skill

need more PRACTICE?

1.5 Induction and Polar Covalent Bonds
Chemists classify bonds into three categories: (1) covalent, (2) polar covalent, and (3) ionic. These 
categories emerge from the electronegativity values of the atoms sharing a bond. Electronegativity is 
a measure of the ability of an atom to attract electrons. Table 1.1 gives the electronegativity values for 
elements commonly encountered in organic chemistry.

STEP 3
Assign a formal 

charge.

H HC

H(f )

H C C

H

H

O

(g)

AlCl Cl

Cl

Cl

Cl

(h)

C C

H

H

H N

H

H O

O

(i)

AlH H

H

H

(a)
O

H H

H

(b)

H N

H

C

H

H

H

C

H

(c) H H

H

C

O

(d)

H HC

H(e)

When two atoms form a bond, one critical consideration allows us to classify the bond: 
What is the difference in the electronegativity values of the two atoms? Below are some rough 
guidelines:

If the difference in electronegativity is less than 0.5, the electrons are considered to be 
equally shared between the two atoms, resulting in a covalent bond. Examples include C−C and 
C−H:

CC HC

TABLE 1.1 ELECTRONEGATIVITY VALUES OF SOME COMMON ELEMENTS

H
2.1

Li
1.0

Be
1.5

B
2.0

C
2.5

N
3.0

O
3.5

F
4.0

K
0.8

Br
2.8

Na
0.9

Mg
1.2

Al
1.5

Si
1.8

P
2.1

S
2.5

Cl
3.0

Increasing
electronegativity

Increasing electronegativity
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1.5 Polar Covalent Bonds
• Electrons tend to shift away from lower electronegativity atoms to

higher electronegativity atoms. 

• The greater the difference in electronegativity, the more polar the 
bond.
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1.5 Polar Covalent Bonds
• Some bonds are acceptable to write as a covalent bond or an ionic

bond, as in the following example:

• The electronegativity difference is 1.5, so it is on the cusp of polar 
covalent and ionic, according to just one method used for 
determining electronegativity values.  So, the absolute difference 
in electronegativity is to be taken with a grain of salt.

• Practice with SkillBuilder 1.5
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1.6 Atomic Orbitals
General Chemistry review
• In the 1920s, Quantum Mechanics was established as a theory to 

explain the wave properties of electrons

• The solution to wave equations are wave functions; The 3D plot 
of a (wave function)2 gives an image of an atomic orbital 
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1.6 Atomic Orbitals = Electron Density
• The type of orbital is identified by its shape (s, p)

• Electron density: term used to refer to probability of finding an 
electron (the orbital shape is 90-95% of the space where an 
electron “probably” is)

• We think of an atomic orbital as a cloud of electron density
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1.6 Phases of Atomic Orbitals
• Electrons behave as both particles and waves. How can they be 

BOTH? Maybe the theory is not yet complete
• The theory does match experimental data, and it has predictive 

capability.
– Like a wave on a lake, an electron’s wavefunction can have a 

positive (+) value, a negative (–) value, or zero (a node). 
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• Because they are generated mathematically 
from wavefunctions, orbital regions can also 
be (–), (+), or ZERO

– The sign of the wave function has nothing 
to do with electrical charge. 

• In this p-orbital, there is a nodal plane. The 
sign of the wavefunction will be important 
when we look at orbital overlapping in bonds.
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1.6 Atomic Orbitals



• Electrons are most stable (lowest in energy) if they are in the 1s 
orbital?

• The 1s orbital, like every atomic orbital, can have up to 2 electrons
in it.   If there are more electrons in the atom they fill up the 2s 
the 2p orbitals
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The 2p orbitals are of equal 
energy, and thus are
degenerate orbitals    

1.6 Atomic Orbitals



1.6 Atomic Orbitals
Common elements and their electron configurations

• The placement of electrons are governed by the following: Aufbau
principle, Pauli exclusion principle, and Hund’s Rule
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• A bond occurs when atomic orbitals overlap. Overlapping orbitals 
is like overlapping waves

• Only constructive interference results in a bond

1.7 Valence Bond Theory
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• The bond for a H2 molecule results from constructive interference

• The bonded electrons spend most of their time in the overlapping 
atomic orbital space… which is called a sigma () bond
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1.7 Valence Bond Theory

direct overlap of orbitals 
forms a sigma bond



1.8 Molecular Orbital Theory
• Atomic orbital wavefunctions 

overlap to form MOs that 
extend over the entire 
molecule.

• MOs are a more complete 
analysis of bonds, because they 
include both constructive and 
destructive interference.

• The number of MOs created 
must be equal to the number of 
AOs that were used.
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Molecular Orbitals for H2



• The antibonding MO has higher energy because it has one node.

• When the AOs overlap the electrons go into the bonding MO 
rather than the antibonding MO in order to achieve a lower 
energy state
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1.8 Molecular Orbital Theory



• The are more than two MOs that exist for CH3Br.. But let’s focus 
on only two of them here
– There are many areas of atomic orbital overlap, and nodes as 

well
– Notice how the MOs extend over the entire molecule
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1.8 Molecular Orbital Theory



• Each MO can hold two electrons?
• In the ground state, electrons occupy lower energy MO’s while the

higher energy ones remain unoccupied

• These two MO’s here are the most important ones:  The highest 
occupied MO (HOMO) and the lowest unoccupied MO (LUMO)

• These are the MO’s in play when undergoing a chemical rxn
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1.8 Molecular Orbital Theory



• the ground state electron configuration for carbon can’t explain 
how carbon makes four bonds

• If considering the excited state, it still doesn’t explain how carbon 
makes 4 equivalent bonds, like the 4 bonds to H in a methane 
molecule
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1.9 Hybridized Atomic Orbitals

Only two orbitals have unpaired 
electrons to be shared in the 

ground state

There are 4 unpaired electrons 
here, but 4 equal bonds cannot 

be made with two different
types of orbitals (s vs p)



• The carbon must undergo hybridization to form 4 equal atomic 
orbitals, with symmetrical geometry

• The atomic orbitals must be equal in energy to form four equal-
energy symmetrical C-H bonds
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1.9 Hybridized Atomic Orbitals



• the shape of an sp3 orbital results from have 25% s-character, and 
75% p-character
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1.9 Hybridized Atomic Orbitals



• To make CH4, the 1s atomic orbitals of four H atoms will overlap 
with the four sp3 hybrid atomic orbitals of C
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• Consider ethene (ethylene).

• Each carbon in ethene must bond to three other atoms, so only 
three hybridized atomic orbitals are needed
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1.9 Hybridized Atomic Orbitals



• An sp2 hybridized carbon will have three equal-energy sp2 orbitals 
and one unhybridized p orbital

• the shape of an sp2 orbital results from have 33% s-character, and 
67% p-character
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1.9 Hybridized Atomic Orbitals



• The sp2 atomic orbitals overlap to form sigma (σ) bonds

• The p orbitals, here, overlap to form a pi bond
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1.9 Hybridized Atomic Orbitals



• The pi (π) bond is formed by SIDE-BY-SIDE overlap of the p 
orbitals.  The electron density of the pi bond is spread out above 
and below the plane of the molecule, as shown below

• Pi bonds are weaker than sigma bonds.
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1.9 Hybridized Atomic Orbitals



• The pi bond is described in a similar way according to MO theory.

Remember, red and 
blue regions are all 
part of the same 
orbital, but opposite
phases
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• Consider ethyne (acetylene). 

• Each carbon in ethyne must bond to two other atoms, so only two
hybridized atomic orbitals are needed
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1.9 Hybridized Atomic Orbitals



• The sp atomic orbitals overlap HEAD-ON to form sigma (σ) bonds 
while the unhybridized p orbitals overlap SIDE-BY-SIDE to form pi 
bonds

• Practice with Skillbuilder 1.7

Copyright © 2017 John Wiley & Sons, Inc. All rights reserved. Klein, Organic Chemistry 3e1-41

1.9 Hybridized Atomic Orbitals



• Which should be stronger, a pi bond or a sigma bond?

The sigma bond is considered stronger as it requires almost twice 
the bond energy of a pi bond to break it

• Which should be longer, an sp3 – sp3 sigma bond overlap or an sp 
– sp sigma bond overlap?  Realize the more s-character in the 
orbitals, the shorter they will be

sp3 bond lengths are the longest, followed by sp2, and then sp 
bonds.
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1.9 Bond Strength and Length



• Rationalize the bond strengths and lengths below
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1.9 Bond Strength and Length



• Valence shell electron pair repulsion (VSEPR theory)

     Valence electrons (shared and lone pairs) repel each other

• To determine molecular geometry, start with the steric number… 
which gives us a quick prediction
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• The steric number translate to the hybridization of the central 
atom 

• If the Steric number is 4, then it is sp3

• If the Steric number is 3, then it is sp2

• If the Steric number is 2, then it is sp
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1.10 Molecular Geometry



• For any sp3 hybridized atom, the 4 valence electron pairs will form
a tetrahedral electron group geometry

• Methane has 4 
equal bonds, so 
the bond angles 
are equal

• The bond angles  
in ammonia are a 
little smaller

• The bond angles 
in oxygen are 
even smaller still
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1.10 Molecular Geometry – sp3



• The molecular geometry is described for only the atoms bonded 
to the central atom; electron group geometry includes lone pairs

Copyright © 2017 John Wiley & Sons, Inc. All rights reserved. Klein, Organic Chemistry 3e1-47

1.10 Molecular Geometry – sp3



• Calculate the steric number for BF3 

• The electron pairs in sp2 hybridized orbitals (either bonded 
electrons or lone pairs) will form a trigonal planar electron group 
geometry (steric number = 3 = trigonal planar)
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1.10 Molecular Geometry – sp2



• Realize that the boron atom, in BF3, is sp2 hybridized.  The three 
bonds are made with sp2 orbitals, and the unhybridized p orbital 
remains empty 
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1.10 Molecular Geometry – sp2



• When steric number = 2, the geometry will be linear and the 
atom will be sp-hybridized

• Consider BeH2

• Draw a Lewis structure for CO2.  Are the p orbitals on the C atom 
also empty in this compound, like they are with Be in the previous
example?
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1.10 Molecular Geometry – sp

the Be atom has two s bonds 
using sp orbitals, and two empty 

p orbitals



• Practice with 
SkillBuilder 1.8
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• Electronegativity differences result in polar bonds
• Induction (shifting of electrons within an orbital) results in a 

dipole moment.

• Dipole moment = (the amount of partial charge) x (the distance 
the δ+ and δ- are separated)

• Dipole moments are reported in units of debye (D)

• 1 debye = 10-18 esu · cm

Copyright © 2017 John Wiley & Sons, Inc. All rights reserved. Klein, Organic Chemistry 3e1-52

1.11 Molecular Polarity & Dipoles



• Consider the dipole for CH3Cl
• Dipole moment (μ) = charge (e) x distance (d)

– Plug in the charge and distance

• μ = (1.056 x 10-10 esu) x (1.772 x 10-8 cm)
– Note that the amount of charge separation is 

less than what it would be if it were a full 
charge separation (4.80 x 10-10 esu)

• μ = 1.87 x 10-18 esu · cm
– Convert to debye

• μ = 1.87 D
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1.11 Molecular Polarity & Dipoles



• What would the dipole moment be if CH3Cl were 100% ionic?
• μ = charge (e) x distance (d)

– Plug in the charge and distance, using 
the full charge of an electron

• μ = (4.80 x 10-10 esu) x (1.772 x 10-8 cm)

• μ = 8.51 x 10-18 esu · cm = 8.51 D
• What % of the C-Cl bond is ionic?
• 22% ionic character means the C-Cl bond is 

mostly covalent
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1.11 Molecular Polarity & Dipoles



• The polarity of some other common bonds
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1.11 Molecular Polarity & Dipoles



• Why is the C=O double bond so much more polar than 
the C-O single bond?
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1.11 Molecular Polarity & Dipoles



• For molecules with multiple polar bonds, the dipole moment is 
the vector sum of all of the individual bond dipoles
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1.11 Molecular Polarity & Dipoles



• you have to know the molecule’s geometry before analyzing its 
polarity

• If you have not drawn the molecule with the proper geometry, it 
may cause you to assess the polarity wrong as well

• Would water have a different dipole moment if it were linear 
instead of bent?
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1.11 Molecular Polarity & Dipoles



• Electrostatic potential maps are often used to give a visual 
depiction of polarity
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1.11 Molecular Polarity & Dipoles



• Practice with SkillBuilder 1.9
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1.11 Molecular Polarity & Dipoles



• Many properties such as solubility, boiling point, density, state of 
matter, melting point, etc. are affected by the attractions between
separate molecules

• Neutral molecules (polar and nonpolar) are attracted to one 
another through…
– Dipole-dipole interactions
– Hydrogen bonding
– Dispersion forces (a.k.a. London forces or fleeting dipole-

dipole forces)
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1.12 Intermolecular Forces



• Dipole-dipole forces result when polar molecules line up their 
opposite charges.

• Note acetone’s permanent dipole results from the difference in 
electronegativity between C and O

• The dipole-dipole attractions BETWEEN acetone molecules 
increases acetone’s boiling and melting points while similar 
molecules without dipole-dipole interactions, such as isobutylene,
have lower boiling and melting points.
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1.12 Dipole-Dipole Attractions



• Isobutylene and acetone have such different MP and BPs because 
of dipole-dipole interactions.  Isobutylene lacks a significant 
dipole moment.
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isobutylene is less polar, has 
weaker dipole-dipole attractions

and therefore a lower BP

Acetone is more polar, and so it
has a higher BP

1.12 Dipole-Dipole Attractions



• Hydrogen bonds are an especially strong type of dipole-dipole 
attraction

• Hydrogen bonds are strong because the partial + and – charges 
are relatively large

• H-bonding is the attractive force between an H bonded to an 
electronegative atom (N, O and F) and a lone pair on another 
electronegative atom.
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1.12 Hydrogen Bonding



• Only when a hydrogen shares electrons with a highly 
electronegative atom (O, N, F) will it carry a large partial positive 
charge

• The large δ+ on the H atom can attract large δ– charges on other 
molecules

• Even with the large partial charges, H-bonds are still about 20 
times weaker than covalent bonds
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1.12 Hydrogen Bonding



• Solvents that engage in H-bonding are called protic solvents. 
Solvents that do not H-bond are aprotic

H3C

C

OH

O

H3C

H2
C

O

H2
C

CH3

H3C

S

O

CH3
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acetic acid
(protic)

diethyl ether
(aprotic)

dimethylsulfoxide, called DMSO
(aprotic)

1.12 Hydrogen Bonding



• Increasing the amount and extent of hydrogen bonding explains 
why the following isomers have different boiling points
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1.12 Hydrogen Bonding



• H-bonds are among the 
forces that cause DNA to 
form a double helix and 
some proteins to fold into 
an alpha-helix
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1.12 Hydrogen Bonding



• If two molecules are nonpolar (dipole = 0 D), they still will have an
attractive force between them

– This occurs due to an induced, transient dipole moment, called 
London Dispersion Forces

• Nonpolar molecules normally have their electrons (–) spread out 
evenly around the nuclei (+) completely balancing the charge

• However, the electrons are in constant random motion within 
their MOs
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1.12 London Dispersion Forces



• The constant random motion of the electrons in the molecule will 
sometimes produce an electron distribution that is NOT evenly 
balanced with the positive charge of the nuclei

• Such uneven distribution produces a temporary dipole, which can 
induce a temporary dipole in a neighboring molecule
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1.12 London Dispersion Forces



• The result is a fleeting attraction between the two molecules

• Such fleeting attractions are generally weak. 
• But like any weak attraction, if there are enough of them, they can

add up to be significant
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1.12 London Dispersion Forces



• The greater the surface area of a molecule, the more temporary 
dipole attractions are possible

• Consider the feet of Gecko. They have many flexible hairs on their 
feet that maximize surface contact

• The resulting London dispersion forces are strong 
enough to support the weight of the Gecko
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1.12 London Dispersion Forces



• London dispersion forces are the reason why molecules with more
mass generally have higher boiling points

• Practice with SkillBuilder 1.10
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1.12 London Dispersion Forces



• The more branching in a molecule, the lower it’s surface area, and
the weaker the London dispersion forces.
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1.12 London Dispersion Forces



• As you learned in general chemistry, like-dissolves-like

• Polar compounds generally mix well with other polar compounds
– If the compounds mixing are all capable of H-bonding and/or 

strong dipole-dipole, then there is no reason why they 
shouldn’t mix

• Nonpolar compounds generally mix well with other nonpolar 
compounds
– If none of the compounds are capable of forming strong 

attractions, then no strong attractions would have to be 
broken to allow them to mix
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1.13 Solubility



• We know it is difficult to get a polar compound (like water) to mix 
with a nonpolar compound (like oil)
– We can’t use just water to wash oil off our dirty cloths

• To remove nonpolar oils, and grease, and dirt… we need soap
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1.13 Solubility



• Soap molecules organize into micelles in water, which form a 
nonpolar interior to carry away dirt.
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1.13 Solubility


