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Acids and Bases MPOC Ch s

HA t B A0 t BH
n T

Protonacceptor lonepair Tbond o bond
BronstedAcid a hydrondonor

Ht Dt Tt
Ht 21ft31ft

Stable A strongacid LowpKa

compoundsmayact as an acidor a basedepending on environment
O HIo t 11504 toy t Hso

typicallyan buthere it actsas thebaseacid

Aqueous Solutions
HA t tho AO t 13010

lyoniumion for Ibo hydroniumion
ka CAIC1B pKa logka

HAT
For Ka 1 pKa O HA is a stronger acid than bot

A is a weakerbasethan tho

ApKa unit corresponds to 10x change in acid strength
Itzo vs 1BuOH

pKa 16 17
10xstrongeracid

pKa fundamentalproperty of the acid in a particularenvironment
pH acidity of thesolution relatedto pKaofacid and concentration ofacid

pH log ItsOt
UnlikepKa youcanexperimentallyadjustpH

Henderson Hasselbach Eq ftp.pkatog
Ex y NOtBCPn.dus

CHAT

PKa 4.6 30 3.0 4.6 t logCAj so.ozs.CAT
AdIYs t

in 120 CHAI CHAI CHA

40 I 1 25 I
CHAT AT CHA A3
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Acids and Bases

As organic chemists we are primarilyconcerned wl Solutionphaseacidity

Predictingrelativencidity
Choices Assess relative stability of HA

more stableHA lessacidic Best for HA
Assess relative stabilityof A0

morestable A0 comesfromthestrongeracid Best forneutral HA

Electronegativity Inductive Effect
PKI o pkg

Ibc H so
Bc H S

Ibn H 38 O
HO H 16 Ko H 0.65
F H 3,2 Cbc

Fgc 0 H
0,2

Resonance
pkg

OH 16

OH 10
Benefitsfromdelocalizationof 0

OH S Benefits more when cosdelocalize
onto e negatom

Alsobenefitfrom inductiveeffect
0

Ph O o_Oc
The power of inductiveeffect

g
OH 7

OH the resonance
Noz pKa8.36 onlylowerspKaHoz

pKa 7.22 by 1 unit
Resonance onto Na Inductiveeffect WI Noz over theinductive
1 Inductive WI Noz only effect
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Acids and Bases

Enolates

Ranft H s Ro H s H
30 25 20

Resonance donation lowers H acidity f H

f appropriateoverlapH
o To thed Q

acidic not acidic d Xo
not acidic

Bondstrength i e atomsize
140 Ph Clb Ph CBT't

qq.ee
dsFmFIIs 7cdofatomsiu pKa43 p o

increasing acidity weakened CH
bond

Hybridization

RsN H c Rr s R Not H
Sp2 SpSp3

Polarizable Neighboring Atoms

1T IT Buli A
Oyo

nonpolarizable
Sys 0

HOT HT
pKa 740 pKa 30 l

r

polarizabilitystabilizes anions
lone pairs move out of theway
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Acids and Bases

Solvation Effects

OH C OH OH G OH
mostacidic

WI thebulkier R group it is more
difficult forthe solvent tomakeclosecontact toSolvateand stabilize O_O

Polar solvents stabilizechargedspecies

Ph _H pKa 5.2 in Hao stabilizes the
pKa 2 S in DMSO

Aromaticity pKaSS pKa IS

17 vs

pka 3.8
vs It PKa 10

LewisAcids and Bases
e pair donor LewisAcid

e pair acceptor l
LL crythingWlan

n L'A emptyorbitalLB i
n I

HF t 5615 H F SbFs Superacid
potent L.A pka 200 30

f Olah
JOC 200166,5943

Heto protonatedalkane

O TeBEs F3 A highly electrophilic11
Ibc H IBCTH GO
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Acids and Bases

ASAI Principle of Handand Soft Acidsand Bases
Consider

Hg0TFAlz o HClNo I l pet t HOMOHRin Heo R o

Aprimary
p.IT t M Ital FT No example ofits SH Iho r s Ko Rm HSAB

dithioacetal
BFS Etf

Hard LewisAcids interact best with hard Lewis bases
Soft LewisAcids interact best with Soft Lewis Gases

Lower ERelated to orbital energy f Harder T.AT tisId
Salem Klopman Eqn DE Esteries t Felectrostatics t Forbitaloverlap

energycharge forchemical rxn

Hard
non polarizable
primarilyelectrostaticattractions
Acids Ht Lit BE Alas
Bases Ibo RO i ROR NHg

Soft
polarizable
Primarily orbital mixing
Bases RS RzS I PPhz CN R
Acids Iz Cut Hgt

Ex Ph Pi t BC I PhzP City I 0
Soft
base softacid
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Acids and Bases

hardt o

Io e 5 Isoft
Toft

LTmsdhard

OTms

toj wd

uz addn
11

Soft soft 0

Y i
conjugateaddn

2 140 J


