





























How to estimate relative acid strengths
H A H2O IAP H3O
H A H2O tHzO

Compare the relative stabilities of the

d n anions produced upon deprotonation

graffiti
the more stable anion comes

from the stronger acid

2 important principles for predicting anion

stability
1 Negative charge is neutralized by

nuclear charge
2 Delocalizing negative charge over a

larger area is better Golden
Rule 5


















































































































Rules for anion stability
The anion is more stable when the

negative charge is

a On a more electronegative element Priziple
Periodic Table across a single row

b On a larger atom Principle 2

Periodic Table down a single column

c On an atom with more s character
to its hybridization

as orbitals are

closer to the nucleus

I principle 1

d stabilized by resonance delocalization

Principle 2

e Stabilized by the inductive effect

Principles 1 and 2
nearby electronegative

Operates
atoms attract
charge and therefore

through sigma spread the charge
bonds onto more atoms



Examples
Rule a

Ex

H E H H N H

pkg 15.7 pka 38

H Ñ H
more stable H
anion

0 is more electronegative

Rule b only compare atoms
in same column of

the Periodic Table

pka 3.5 7 8 9
H F H Ce H Br H I
F 1 BE IE

i E



Rule c

it E it H CEC H

it H
pka I 50 pka 25

SP

H HEE
I places

more more s

sp 50 s

sp3 2570 S 5090 P
7590 P W

more stable anion



Rules d and e

p H

CH E
H CHERIE H CF it

pkg 15.9 4.8 0.1

CH II
ceÉIi e

I

gifted

EffectDelocalization
Rule e

Ruled

Tstability
Tidstangth



 

Reaction Coordinate

E
ne

rg
y

H-B+A

H-A + B

Activation Energy

Difference in 
anion stability

Keq = 10(pKa H-B - pKa H-A)

Assume         is more stable than BA

Keq = 10             = 10(         -         ) (      )

CH3S-H + HO CH3S + H2O
pKa = 7 pKa = 15.7

Example

Mote at

ExfFg
Lower f
plane Higherpks

value

opportunity

motive
Stayin Driving

Force

Produity

ME.LK rues

0

too

15.7 70 8.7



New idea How do pka and pH work

together to determine
predominant protonation states

of acids

An acid is mostly protonated at a

pH that is below its pKa

An acid is mostly deprotonated at a

pH that is above its pka

Examples

CH3CO2HrightleftharpoonsCH3CO2oplusHoplus
H1 O

HNHrightleftharpoonsiH3Hoplus
H

pK948

pK992
H

H Ni
0H

H

pKa92

CH3CO2H
pka 48

Parent
Acid

Forms Present
at pH 20 CH3CO2H NH4

NH4

NH3

Forms Present
at pH 70 CH3CO2oplus
Forms Present
at pH 12 0 CH3CO2Theta



Application to important
molecules amino acids same

two groups we just saw

deprotonatedvdotsThetaForm present
at pH 7.0

H ddots

0

beginmatrixvdotscoplusvendmatrix
H

H protonatedRH4
0

ddotsC
hatc
oplus

N

0H

HR4
Form present
at pH 2.0

Both protonated
H

HH

HddotsCQvdotsmathbbQvdotsThetaForm present
at pH 12 0

Both deprotonated

deprotonatedvHR4
H protonated

The CO2HalNH2
forms are NEVER both present
at any pH Not possible

7
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why doesn't anyone get this right

x
H
oplus

x ex
H

x ew
H






































































































































Lewis Acid accepts an electron pair
Lewis Base donates an electron pair

HE it É it Itit ILeffd
Lewis
Base

New Bond

can be thought of as a Lewis acid

but so can other species atoms with an

incomplete valence shell B Al Zn Fe

Iffeedshell
Filled valence621ft shell

É

It iÉÉÉtif H
Lewis
Acid

tend weak bonds
Base forms and

breaks
rapidlyCalled a Lewis Acid Lean Bar

complex of dative bond

or coordinate covalent bond






































































































































Electronic structure of Alkenes

bondsHic EstA overlap of
Zp orbitals

Consequences of it bonds

1 IT bonds cannot rotate

2 Electron density is above and

vices below the bond and so it is

Lewis available to react with electron

base deficient atoms molecules



Naming Alkenes 
 
 

General Directions: 
1. Locate longest continuous chain. 
2. Number the chain so the double bond gets the lowest possible number. 
3. For the parent chain name, use “-ene” not “-ane” as suffix and place a 

number to indicate the location of the double bond before the main chain 
name. 

4. Make the suffix “-adiene” , “-atriene”, etc. if multiple double bonds are 
present. 

 
cis/trans nomenclature – older chemical nomenclature, but still used commonly in 
biochemistry – most useful when each sp2 atom of the double bond has an H 
atom. 

1. Track the longest chain through the double bond 
a. cis if whole main chain is on the same side of the double bond. 
b. trans if chain emerges on opposite sides of the double bond.   

 
  
 

 

 
 
 
 
 
 
 


































































































































0

same side

5

sif
tray 2 hexene Is 2 pentane

NOT IUPAC



Naming Alkenes 
General Directions: 

1. Locate longest continuous chain. 
2. Number the chain so the double bond gets the lowest possible number. 
3. For the parent chain name, use “-ene” not “-ane” as suffix and place a 

number to indicate the location of the double bond before the main chain 
name. 

4. Make the suffix “-adiene” , “-atriene”, etc. if multiple double bonds are 
present. 

 

E,Z nomenclature - A general IUPAC nomenclature to names alkenes. 
     Z (zusammen) = zame zide, zame zide, zame zide 
     E (entgegen) = opposite side 

5. On each carbon of the double bond rank the two groups according to the 
Cahn, Ingold, Prelog priority rules (R vs. S rules). 

6. If both of the highest-ranking groups are on the zame zide of the double 
bond it is Z. 

7. If both of the highest-ranking groups are on opposite sides of the double 
bond it is E. 
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High's 1 2 Higher

Lower Lower

Z 4,7 dimethyl 3 octane

cower E
E Higher

IE dOeerinitx
Higher

higher 8 flower
LEGE 7 isopropyl 6 methyl 2,6 decadiene

or CLE GE G methyl 7 l methylethy 2,6 decadiene




