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Today, we will begin our study of organic
chemistry.

These drawings, with pairs of electron
dots representing bonds, are called Lewis
structures.

The following rules apply to writing such
structures correctly. First, draw the
molecular skeleton. Next, count the
number of available valence electrons.

To satisfy the octet rule, depict all
covalent bonds as two shared electrons,
giving as many atoms as possible a full
octet, except for H, which requires a duet.
These figures show some incorrect Lewis
structures. The number of valence
electrons is insufficient to satisfy the octet
rule.

Let us next consider resonance structures.
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We

structures to describe the carbonate ion.

can draw three correct Lewis
These three forms are called resonance
structures.

The individual resonance structures are
connected by double-headed arrows and
all placed within one set of square
brackets.

Resonance structures are characterized by
movement of only electron pairs, while the
positions of the nuclei in the molecule

remain unchanged.

This movement of electrons can be
depicted by curved arrows.
5L Ho LD
AT (a formula)] 2 &TH, ¥7-. WE%

FrH

3 (organic farmmg) L @E%@Epfﬁib
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In this chapter, we will study the naming
of alkanes.

IUPAC nomenclature is widely used for
naming organic molecules.

This table lists the systematic names of

straight-chain alkanes.

The next table shows the trivial names of

several branched alkyl substituents.

We can also name branched alkanes
according to the [UPAC nomenclature.
First, find the Ilongest chain in the
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molecule and designate it as the main
chain.

The main chain is pentane in this
example.

Name all groups attached to the longest
chain as alkyl substituents.

The substituents are ethyl and methyl in
this case.

Next, number the carbons in the longest
chain beginning with the end that is
closest to a substituent. In other words,
number the carbons such that the lowest
number is used. Then, arrange the names
of all the substituents in alphabetical
of the

substituents in front of the name of the

order, and place the names

main chain.

Let us try another example of naming a
branched alkane.

First, find the Ilongest chain in the
molecule.

The main chain is octane.

Next, name all substituent and number
the carbons. Arrange all the substituents
in alphabetical order, and then place the
names of the substituents in front of the

name of the main chain.

The of this molecule is

3-ethyl-6-methyloctane.

name
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In this chapter, we will study radical
reactions.

Radicals are atoms or molecules that have
an unpaired electron. They are generated
via homolytic cleavage.

In homolytic cleavage, the bond breaks in
such a manner that the two bonding
electrons are divided equally between the
two participating atoms or fragments.

The dissociation of two electrons that
forms a bond via hemolytic cleavage is
denoted by two half-arrows from the
center of the bond between the respective
atoms.

There is an alternative way of breaking a

bond.
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In the process of heterolytic cleavage, the
entire bonding electron pair is donated to

one of the atoms.

As a result, ions are formed.

Let us look at an example for the
chlorination of methane.

The first step of the mechanism for the
chlorination of methane is heat- or
light-induced homolytic cleavage of the
Cl-Cl bond. This step is called initiation.
The called

propagation. The propagation step occurs

step after initiation 1is
repeatedly.

In the first propagation step, a chlorine
atom attacks methane and extracts a
hydrogen atom.

This produces hydrogen chloride and a
methyl radical.

Propagation also includes the extraction
of a chlorine atom from Clz by methyl
This

chloromethane and a chlorine atom.

radical. reaction forms
Radicals and free atoms are capable of
undergoing direct recombination to form
covalent bonds with one another. In the
methane chlorination process, three such
recombination processes are possible.

When

propagation is

such an event takes place,

terminated and no
additional radicals are generated. These
combination processes are called the

termination step.
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Hydrocarbons containing single-bonded
carbon atoms arranged in rings are known
as cyclic alkanes or cycloalkanes.
Cycloalkanes are loosely classified into
four groups.

These

(cyclopropane and cyclobutane), common

groups are small rings

rings (cyclopentane, cyclohexane, and
cycloheptane), medium rings (from eight-
to twelve-membered), and large rings
(thirteen-membered and larger).

Cyclohexane is unusually stable in its
chair conformation because it is free of
bond-angle and eclipsing strain.

As a result, the cyclohexane ring is one of
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the most abundant and important
structural units in organic chemistry. Its
substituted derivatives are present in
many natural products. Understanding its
conformational mobility is an important
aspect of organic chemistry.

Here, let us learn how to draw the chair
conformation of cyclohexane.

The ring is drawn such that bonds of the
same color are laid out parallel to each
other.

A model of the chair conformation of
cyclohexane reveals that the molecule has
two types of bonds to hydrogen.

Axial bonds are drawn perpendicular to
the ring. Add all the axial bonds as
vertical lines, pointing downward and

upward.

The other type of bond is parallel to the
ring. This type of bond is called equatorial.
Equatorial bonds are drawn such that
bonds of the same color are laid out in
parallel.

Now, let us consider the stability of the
equatorial and axial conformers.

the of

methyl-substituted cyclohexane, we can

From Newman projection
see that the axial conformer is subject to
steric repulsion between substituents.

Therefore, the equatorial conformer is

more stable.

ok
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In this chapter, we will study
stereoisomers.

Stereoisomerism describes isomers whose
atoms have the same connectivity but
differ in

arrangement.

terms of their spatial
Let us consider the chirality of molecules.
This molecule is not superimposable on its
mirror image.

A molecule that is not superimposable on
its mirror image is said to be chiral.

Each isomer of the mirror-image pair is
called an enantiomer.

In contrast with chiral molecules, a

compound having a structure that is
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superimposable on its mirror image 1is
achiral.

All chiral molecules contain an atom that
is connected to four different substituent
groups.

Such an atom is called an asymmetric
atom or a stereocenter.

In order to assign names to enantiomers,
the absolute arrangement of each
stereocenter is designated as Ror S.

First, the priority of each substituent
connected to the stereocenter is
determined.

A substituent atom of higher atomic
number has higher priority over one of
lower atomic number.

If two substituents have the same rank
when we consider the atoms directly
attached to the stereocenter, we proceed
along the respective substituent chains
until we reach a point of difference.

The group of lowest priority is placed as

far away from the observer as possible.

This process results in two possible
arrangements of the remaining
substituents.

If the progression from a to b to ¢ is
clockwise, the configuration at
stereocenter is designated as R.
Conversely, if the progression is
counterclockwise, the stereocenter 1is
designated as S.

Let us consider a specific example.

First, assign priorities according to the
sequence rules.

The substituent of highest priority is
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iodine.

20. ?%‘&Z\ AF I L = F )L TT A ?/l/ﬁ Zix 20. Next, we determine the priority of the
;L %(i L% Lﬁ:ob\(h\f;b\@ \_ij LT, =—F methyl and ethyl groups. The lone methyl
/fg j{ﬁz% TIEQO) m‘/‘ ﬁﬁiﬁz NONT carbon has only hydrogen atoms attached
WADT, I?‘/lx%%{%ﬁ‘a LE1, to it, while the first carbon in the ethyl

group has a carbon atom as well
Therefore, the ethyl group has higher
priority.

21. #LT. %‘%%{%W I %Z))ﬁb\@i));}k%%#f 21. The substituent of lowest priority is
R hydrogen.

22. ?E%lﬁé?ﬁzgo 7‘75 5. 515 FL- % /1/7”_ F 91z 22. After the priority of each substituent is
;L%(iv# ig% |z % a,b,c @lllﬁ %ﬁz) L. determined, the hydrogen atom is placed
ﬁ%ﬂiﬁ[ DD T, = @J{Z’K EP ;u % R@E%T‘ as far from the viewer as possible. As the
kR progression from a to b to ¢ is clockwise,

the stereocenter is designated as R.
23. FLT. 2D 1’ %O)}fﬁ ITH DT, 23. The main chain of this compound is
(R-2-9— N7 &L éﬁg LE, butane. Thus, this compound is named
(R)-2-iodobutane.
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A Fischer projection is a simplified way of
depicting tetrahedral carbon atoms and
their substituents in two dimensions.
Here, we see two examples of conversion
from dashed-wedged line structures into
Fischer projections.

In Fischer projections, the horizontal lines
signify bonds directed toward the viewer;
the vertical lines are pointing away.

Next, let us consider how to draw Fischer
projections for molecules having two
stereocenters.

Let 28,

35)-2-bromo-3-chlorobutane in a Fischer

us try to draw
projection.
First, the central bonding is rotated by

180 degrees.
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readily drawn as a Fischer projection.
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