IONIZATION EQUILIBRIUM OF
GLYCYLGLYCINE

DIPEPTIDE OF GLYCINE

Glycylglycine

Other names

. Diglycine
. Diglycocoll
. Glycine dipeptide

. N-Glycylglycine2-[(2-Aminoacetyl)amino]acetic acid (IUPAC)
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Figure 218
Molecular
Acid Formula Structural Formula* K, pK,'
Stronger Hydrochloric HCl H—Cl 2 X 10° -6.3
acid Nitrous HNO, H—O—N=0 45x 1074 3.35
Hydrofluoric HF H—F 35%x1074 3.46
Acetyl'sa‘licylic CgHg0, O\ /CHg 3.0x 1074 3.52
(aspirin) l? ?
H = /C Nz =
C
9
OH
H T \C s
| I
H O
I
Formic HCO,H H—C—O—H 1.8 X 1074 3.74
/O
HO C/
e
Ascorbic C,H 04 [ (¢] 8.0x%107° 4.10
(vitamin C) C— C/
HO AR
H C|H — CH,OH
OH
H H
4
C=c 0
/ \ 7
Benzoic C,H;CO,H H—C c—C 6.5 x 1075 4.19
\ 7\
C—C OH
A \
H H
(@]
I
Acetic CH,CO,H CH;—C—O0—H 1.8 X 1073 4.74
Hypochlorous HOCI H—O0—Cl 35x10°® 7.46
Weaker Hydrocyanic HCN H—C=N 49 x 10710 9.31
acid Methanol CH,0OH CH;—O—H 2910716 15.54
* The proton that is transferred to water when the acid dissociates is shown in color. +pK‘1 = —log K.

Titration of a strong and weak acid with a strong base
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Glass Electrode

Schematic diagram of a combination
glass electrode for measuring pH

ACl, KCI
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* Side chain charge at physiological pH 7.4
A.  Amino Acids with Electricaly Charged Side Chains
Posjl{lve Neg‘auve
Arginine Histidine Lysine 'Aspanic Acid Glutamic A:la
(Arg) (His) (Lys) (Asp) (Gha)
(R} Q (K} (0} (E)
A0 warm 0 - HOwzs o A0 e
o O O O O
NH, NH. NH, NH, NH,
pKaso0 2909 pa9i6 2966 pa9se
— O
@
H ZQANH © o=
N ]
Hy 1
®NH ks Ka 1067
pa 1210
B.  Amino Acids with Polar Uncharged Side Chains C. Special Cases
Serine i Cysteine  Selenocysteine  Glycine Proline
(Sene (Tho o (Asn) m (dn)@ (Cys G c (Gly) @ (Pro} 0
praz pa220 Pa216 oa 218 ke 191 a1 e e
7e) 70} 7e) o %o 4o bl o) 2/o)
O < o O pat0a7
o 0905 o e, pKasIe © pKa 900 NH, NH, =<_M.|r NH
NH, NH, NH, NH, pa 1028 prato prasss
HO: o SH SeH
OH KaB14
o]
2
NH,

D.  Amino Acids with Hydrophobic Side Chain

Alanine Isoleucine Leucine

Tyrosine

(Met) . @ (rl’he) o (Trp) 6

<Ah)o (lle) 0 (Leu) o (Tyn) o lv;lvo
/yo"“ " ‘/O,um Ayt
Afpyer o
a2
% O o
< -
NH,
Ka 971
st CRC Handbook of Chemistry, v. 2010
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Acid, HA Base, A pH measurements
Stronger HCIO, Strong acids. ClOy Very weak bases. Weaker
acid HCl 100% dissociated Cl™ Negligible tendency base 400 -
H,S0, in aqueous HSO, to be protonated in e T
HNO; solution. NO;~ aqueous solution. 200
H;0* HO E k pay
HSO, R SO,2 2
H,PO, H,PO," z
HNO, NO, o
HF Weak acids. F~ Weak bases.
" CH;CO,H Exist in solution CH;CO,~ . Moderate tendency -400
H,CO4 as a mixture of HCO;™ to be protonated in 5 z -
H,S HA, A~, and H;O™. HS™ aqueous solution. pH
NH,* NH;
HCN CN~™ p
HCO;~ ] CO* ]
H,O OH~™
NH; Very weak acids NH,~ Strong bases. \/
Weaker OH~ Negligible tendency (02 100% protonated in Stronger
acid H, to dissociate. H~ aqueous solution. base
Common Appiications Condutivity measurements
?-: N &£ §§ f& . o S
s &8 C & & & § N : o o
3?\;\’ §$ _b"fg ~'c°\$ Sge & & ?55 j é%? ?9 Q."? d’go
TEF ¢ & & § S§ g § & & & 5
<@ilio.o1 cellip>
g, | @G0 Ce* /
£% | <@EENO.0s Al
g” 0.1 oD \
EVAL-CN0359-EB1Z
1.0 Cell -
A= Afaa of Electrode Surface (cm?)
- 2.0 Cell - N L = Distance :3;7':;2 Electrodes (cm)
8 | = Cell Current
S ., K = L/A = Cell Constant (cm-1)
£8 Y = Measured Conductance = I/V (S)
§ 2 : SM/HM d Yy = Water Conductivity = K x Y (S/cm)
Ll
5 h s HTHIATos S o
0usS 100uS 1,000uS 10,000uS 100,000uS 1,000,000uS

Conductivity (MicroSiemen/CM?)
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—110-8
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e
i
K, ={1072 /
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/ /
/ 5
Strong acid
0 |
0 20.0 40.0 60.0 80.0
mL of 0.100 M NaOH added

Titration of sulfuric acid,
revealing both end points

O end point
end point

o
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Titration of a diprotic acid with a strong base
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pH =11.85
N
12 < 100% A~
pK,, =9.69
10 A\
< 50% HA + 50% A~
8
T pH =6.02
a (Isoelectric point)
6 < 100% HA

=234 ,_/
—50% H,yA*+ 50% HA

[
| 93% H,A*+ 7% HA
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