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* The larger the number of electronegative substituents, the stronger the acid.
CICH,—COOH Cl,CH—COOH Cl,C—COOH

pK,=2.8 pK,=1.3 pK,=0.9

Increasing acidity
Increasing number of electronegative Cl atoms

* The more electronegative the substituent, the stronger the acid.
CICH,—COOH FCH,—COOH F is more electronegative than Cl.

pK,=2.8 pK,=2.6

stronger acid

e The closer the electron-withdrawing group to the COOH, the stronger the acid.

Cl Cl
| |
CICH,CH,CH,COOH CH4CHCH,COOH CH;CH,CHCOOH
4-chlorobutanoic acid 3-chlorobutanoic acid 2-chlorobutanoic acid
pK, =45 pK, = 4.1 pK,=2.9

Increasing acidity
Increasing proximity of Cl to COOH
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CHyC—OH  pK, = 475  |—CHyC—OH 3.12
o)
F=—CHs;C—OH 2.66 O,N-CHyC—0OH 1.68
Cl=—CHyC—O0H 2.86 HO=—CHyC—0H 3.83
o) o
Br=—CHyC—0H 2.86 H,N=—=CHyC—0H 2.34
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CH3CH2COOH 1.3x10™ CHsCOOH 1.7x107






