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Amino Acids: Acid-Base

Properties
Oct. 3, 2007
Review
« Amino acids: _side
— tetrahedral o carbon a— N chain
— amino group “ La
— carboxyl group H3N COO™

— side chain (R group)
» Peptide bonds

 Classification: nonpolar, polar, acidic,
basic
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L-amino acid configuration is based on L-glyceraldehyde’s configuration

2 CGH:0B) 3®@

L-Glyceraldehyde L-Amino acid
Priorities
SH>OH>NH,>CH,SH>COOH>CHO>CH,0H>C4Hj
>CgHs>CgH,1>CH5>H
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Some biologically produced derivatives of “standard” amino acids
and amino acids that are not components of proteins.
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Structure of cystine

OSTHINE

Ocidative  rxn
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What Are Acid-Base Properties of
Amino Acids?

* Amino Acids are Weak Polyprotic Acids

* H,A* + H,0 = HA? + H,0*
'kajr 1,0 G:‘j? Hy
* Kyy = [HA%[H;07] k. = LewY Hs
[H,A* ] [ciy']
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The second dissociation (the amino group in
the case of glycine):

« HA? + H,0 - A +H,0*

+ Kpp= [A 1[H,0']
[HA"]
LGl W0 Cly Ao

‘ tC“z 3 MM’
[cfj"]
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The ionic forms of the amino acids, shown without
consideration of any ionizations on the side chain

pH 1 Netcharge +1 pH 7 Net charge 0 pH 13 Net charge -1
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pK, Values of the Amino Acids and their
3 ionizable R-groups

Depend on T, ionic strength, and

microenvironment of ionizable group

You should know these numbers and know
what they mean!

* Alpha carboxyl group - pK, = 2

*» Alpha amino group - pK, =9

* These numbers are approximate, but
entirely suitable for our purposes.
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Covalent Structures and Abbreviations of the “Standard” Amino
Acids of Proteins and the pK Values of Their lonizable Groups.
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Polar, neutral
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Gly* Gly*
COOH COO™
| — | ——

HN*—CH,
14 I
12
Titration of glycine, a simple 10
amino acid. pH 8

PRy

H.N*—CH,

Isoelectric
point
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1.0 = 0
Equivalents of H* Equivalents of OH™
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Equivalents of OH™ added—%
L |
2.0 1.0

<— Equivalents of H* added
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Glu' Ghn" Glu™

COOH COO™ COO™

14
12 I
Titration of glutamic acid.
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A Sample Calculation

What is the pH of a glutamic acid solution
if the alpha carboxyl is 1/4 dissociated?

*pH =2 +log [1]
3]

*pH =2 + (-0.477)

*pH=_15
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Titration of lysine.
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Another Sample Calculation

What is the pH of a lysine solution
if the side chain amino group is
3/4 dissociated?

pH=105 + Iog[[13_]1 L

* pH=10.5+ (0.477)
e pH= 10.977 =1

Lecture Page 8



