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Acidity
HyO H o+ HO
+ i
DR 1 1) B
[H20]
pKy = -log(Ky) , forH,O , pK, = 15.7
1) Acidity of simple alcohols:
CHg-OH H o+ CH3-O@ pKa =16
methanol methoxide
+ ©
H3C—CH2-OH H + CH3'CH2'O pKa =17
ethanol ethoxide
HsC HsC,
H-C-OH H o+ H-C-0©  pKa=18
HeC HsC
isopropy! alcohol
CHs
_ | B + CH3
HaC~G-OH H + Ho-G-0° pKa = 19
CHs '
CHs
2-methyl-2-propanol tert-butoxide
tert-butyl alcohol (strong base)
CHs
EAC)
HyC-0° HaC-C-O
CHs
1 R (alkyl) group donates e 3 R (alkyl) groups donate e

more likely to form, more stable less likely to form, less stable

Due to inductive electron donating effect of alkyl groups that make anion less stable
(corresponding alcohol less acidic)



i1) Preparation of potassium tert-butoxide (equation not balanced):

¢Hs
HC-C-OH + K°
CHa

2-methyl-2-propanol
tert-butyl alcohol

ii1) Acid-Base equilibrium:

GHs

H3C—C|)—O K + H-OCHj
CHjs

tert-butoxide (s;r((:)irég);er

(stronger base)

H, |

—
~

CHs3
* HeC-C-0 K"
CHs3
tert-butoxide
(strong base)

s ©
HsC-C—-OH + OCHs
CHj (weaker
base)

2-methyl-2-propanol
tert-butyl alcohol

(weaker acid)

e

equilibrium lies to the RIGHT

Remember:

NaCl + H,O0O =—=
Weak Weak

Base Acid

Equilibrium lies to the LEFT

iv) pK, value depends on how stable the anion formed is:

SH

cyclohexanol

L,

Phenol

pKa=18 pKa=10

- Why phenol is more acidic?

HCl +

Strong
Base

NaOH

Strong
Acid

Cl N+
OH OH

4-chlorophenol

pKa=9.3

4-nitrophenol

pKa=7

- the anion formed (phenoxide) can be stabilized by conjugation into benzene

ring — resonance forms can be obtained

most acidic



- the negative charge (electrons) on the oxygen is delocalized

L.,

- resonance forms of phenoxide anion:
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Eg.
Ol - e — O, - o
O Na OH
weaker weaker stronger acid stronger
base acid pKa 10 base

pKa 15.7
Equilibrium rapidly gives phenoxide and water from phenol and sodium hydroxide

Svnthesis (Preparation) of Alcohols (Review of reactions seen earlier)

Petroleum
R H
elimination Alkenes —
E1/E2 H R
Xo - H-X +
Alkyl halides HOH, H*/
Alkanes ———— Ay . RoBH + NaOH + H,0,
R-X + H-X HOH +H KMnO, or 0sO, (diols)

or NaOH

Substitution
Sn1/S82 Alcohols



Eg.

+ HBr
Eg.
SN e >
propane
Bro/hu
)Br\ - HBr BZHS
e ————
+ = P
K O X Ilke BHj)
+ HBr propene
HOH,
H,SO,
x
2-propanol
markovnikov
addition

Formation of ethers

1) From alkenes

N

1-propanol

NaOH,
H>0,

)\/BH2

anti-markovnikov
addition
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Addition
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| —_— tDO +/- racemate
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HaC 1 ©

anisole
NaOH
CL, - s %= O

no substitution
on double bonds



Carbonvl chemistry introduction

P
H>:O

C

=0

C

Demo:

carbonyl

aldehyde

ketone

,_,4{::0 Addition rxn _ c-Q
o H-OH H'g/ 0 H
H
ketone or aldehyde hydrate
H-OH
0=C=0 ————» OZQ—OH
solid CO, OH

"dry ice" carbonic acid



