

































































































































Enolate ion contributing structures

cdotcircTheta

011HC
Partial
Double

Bond

CH
H

Major

HC CiHominus

011HC
H

Minor ciHominusbut still important
H

se
sP

H Q
vdots

ldotsH
H

Must consider all 3

PartialAmide contributing structures

swarrow

Double
Bond

SP
The partial double bond of the C N
bond does not rotate at room temperature
so this adds considerable rigidity
to protein chains enables precise
3 dimensional folding and LIFE AS WE
KNOW IT

Look at the POTD for today



Organic Chemistry is the study of carbon-containing molecules. 
 

This class has two points. 
 

The first point of the class is to understand the organic chemistry of living 
systems.  We will teach you how to think about and understand the most amazing 
things on the planet!! 
 

Water is essential for life, you will learn why water has such special 
properties. 
 

You will learn the secret structural reason proteins, the most important 
molecular machines in our bodies, can support the chemistry of life. 
 
You will learn why when you take Advil for pain, exactly half of what you 
take works, and the other half does nothing. 

 

You will learn how toothpaste works. 
 

You will learn how a single chlorofluorocarbon refrigerant molecule 
released into the atmosphere can destroy many, many ozone molecules, 
leading to an enlargement of the ozone hole. 
 
You will learn how medicines like Benadryl, Seldane, and Lipitor work. 
 

You will learn how Naloxone is an antidote for an opioid overdose. 
 

You will learn why Magic Johnson is still alive, decades after contracting 
HIV. 
 

You will learn how MRI scans work. 
 
The second point of organic chemistry is the synthesis of complex molecules 
from simpler ones by making and breaking specific bonds.   
 

You will learn how to understand movies of reaction mechanisms like 
alkene hydration. 
 
You will learn reactions that once begun, will continue reacting such that 
each product molecule created starts a new reaction until all the starting 
material is used up. 

 

You will learn reactions that can make antifreeze from vodka. 
 
You will learn a reaction that can make nail polish remover from rubbing 
alcohol. 

 

You will learn how to look at a molecule and accurately predict which atoms 
will react to make new bonds, and which bonds will break during reactions. 

 

You will learn how to analyze a complex molecule’s structure so that you 
can predict ways to make it via multiple reactions starting with less complex 
starting molecules.   
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Survival skill in 0 Chem

Identify hybridization
state of atoms in
molecules

1 sp3 all sigma bonds and lone

pairs

2 sp one pi bond and 3

sigma bonds lone pairs
3
Sp two pi bonds and 2

sigma bonds lone pairs

H

H cequivc
beginmatrixHCendmatrix beginmatrix01cendmatrix

beginmatrixHCCCendmatrix
i

ibeginmatrixHHendmatrix

HHH






































































































































0HC CHcdotominus

H

H
beginmatrix0cendmatrixbeginmatrixNendmatrix1

H
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0

H 0circbeginmatrixjvdotsendmatrix

beginmatrixp0endmatrix

beginmatrixominusvdotsoplusvdotsendmatrix j HUSH ddot0
1
beginmatrix1p0endmatrix

iddots

0 H

However because traditions are

hard to change we still
write it the old way
even though it is not
accurate

ddot0
H

beginmatrixHCendmatrix
beginmatrix15endmatrixbeginmatrix1HCendmatrix

H
H

H
H

beginmatrixHCendmatrix

i
0beginmatrix15endmatrix

ci H us

H HH




















































































































































CH3

CH3 c CH3

CH3

All of these
are

CH3CH2
beginmatrixccendmatrix

t
beginmatrix13Hendmatrix

CH3

CH3CH2CH2CH2CH3

Constitutional isomers

C4H10O Constitutional Isomers






































































































































Nomenclature of molecules

2 systems Common names existed
before systematic name

IUPAC systematic name process

for structures

Molecules are named
as the longest chain
with groups branching
off the main

Step 1 Memorize Table 2.1 2.3
in the book

Add are to indicate
it is an alkane











































































































































































































































































Step 2 Identify the parent chain
then number it

Number the chain so that
the first group substituent has

the lower number

if there is a tie on numbers
use the lower number for the

the substituent that comes first
in the alphabet






































































































































Step 3 Name the substituents

changing ane to yl
see Table 2.3

Step 4 Alphabetize substituents and
list in alphabetical order

When more than one of the

same substituent is present
we use di tri tetra penta to

indicate exactly how many








































































Putting it all together

CH3

CH3 CH2 CH
CH3
CH c

ibeginmatrixtcendmatrixbeginmatrix1tendmatrix 1CH2 CH2CH3CH

CH2CH3
CH3CH3



Cyclic Structures

Number the ring to give the lowest
overall numbers 123 not 456

If there is a tie the first substituent

by alphabet gets the lower number

When there are more

atoms in the ring
compared to any of the

substituents the
parent chain is the

ring add cyclo
to the parent chain
name





Important concept Energy and
stability are relative terms that

are related to each other

relative because they need
comparisons to make sense

Molecules are found predominantly in
their lowest energy most stableform



Carbon Carbon sigma bonds rotate

rapidly at room temperature

Newman
Projection

H
beginmatrixHvdotsendmatrixcH c in H
H H



Two extremes
H

lHHH
HH OH HHHH H

More stable Less Stable

Torsional strain a complex effect
based on

TIMECAPSULE that introduces
strain unless the H
atoms are in the

staggered geometry

We will
discuss

in
Chipt 6



 



Butane 3 different staggered
conformations

CH3CH2CH2CH3
Looking down
the central
C C bond

H1CH3
H1

beginmatrixphiphiHendmatrix HCH3 qHH H3q

Anti Gauche

Steric strain



Important consequence for longer
alkane

HdH HHH HHHcdotH
HA XiH HHHH H H




