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Oxygen Acids

Equilibrium pKa Table (H,O Solvent and Reference)

CF3SO3H
0
7/
CeHs-N -12.4
+\
OH
+OH
{/
Cohts-C, 7.8
OH
CoHs,,
O-H 65
/
CHs
+
(CHg),S-H 5.4
+
S-H -4.4
(CH3),0-H 38
Q
GHy-S-OH 26
o
CHy-OH, 22
+
CO_H -2.1
(CHg),S=OH -1.8
\
N=O-H 1.4
//
0
CF3'COZH _03
O,N QOH 0.3
NO,
(CHy),Se=OH 26
CoHs-CO,H 42
CH,CO,H 48
HOCO,H 6.3
CeHs-SH 6.5
CH,=C(Ph)OH 8.02
CeHs-OH 10.0
HCO,™ 10.3
RS-H 10.5
CH,=CHOH 10.5
CH,=C(CH)OH  10.9
HOOH 11.7
H,0 15.7
CHy-OH 16
(CHy)3C-OH 20

Nitrogen Acids

Values outside the boxes were determined by approximate methods.

Carbon Acids

+
PH, 14,
CeHs-C=N-H 105
CH,-C=N-H 10.
NO,
OWQNH; -9.3
NO,
5
CeaN, 2.9
N-CgHs
+
(CoHs)oNH, 0.8
+
CHg-PH; 2.7
CoHs-NH, 4.6

<\_/ N-H 5.2

N=C-CH,CH,-NH; 7.9

(CHyCH,)sP-H 9.1
H,N @ﬁ—H 9.2
NH, 9.2
N=Ri-H 10.0
CH4CH,NH, 10.6
(CH5CH,),NH, 11.0
(CHCH,)sNH 10.8
O=N-H 115
RiH,
P 11.24
Ha
+NH,

(CHg),N-C-N(CHz), 13.6

@N_H 15.
\

CeHg-NH, 28.
((CHg)3Si)oN-H 30.
(i-C3H)N-H 36.

N-H 37.

Halogen Acids

H-1 -5.2
H-Br -4.7
H-Cl 2.2
H-F 3.2

(O,N),CH, 3.6
0
><:§ 5.2
0
0 Q 9.0°
N=C-H 9.1
+
CH;N=N 10.0"
O,N-CH, 10.2
9 9 10.7
OEt
(CF3)sCH 1.
(NC),CH, 11.2
©i>:o 12.2
0 0
H I 12.9
EtO OEt
@ 15.
Q
CHy-C-H 16.7
CH,-C-Ph 18.3
CHy-C-CH, 19.3
20
CGHs'CHz'CEN 21
CGHs'CEC'H 23
CH,CO,E 24
H-C=C-H 24
CHy-C=N 25
A 29
H
CFy-H 32
Q
CH3'§_CH3 33
o)
(CeHa)sC-H 32
CHy-S-CH, 33
CoHs-CHs 41
5
CH4CHs 50

H,;C

H
H,;C

Reich

s

e
)Cis

CH,

H
+
CH
H H
H
+
CH

-24.8

3

H
-24.3

-18.5

3

-12.5



Gas Phase Acidities

SAH° 4 (kcal/mol)

CHa-CHj (420.1)
3CHs ( ) Me,CH, (419.4)?

CH, (416.6)'
Me,CH (413.1)2

H
D< (408)7

FCHj, (409)3 H
H,C=CH, (409)®
(406)’

Ph-H (400.7)*
H

3
CH3OCH3 (407) PhCHZCHZ-H

CICHj; (395.6)° A (398)
MeSCHj, (393.2)°
Me,SiCHj; (390.9)° F,CH, (389)”
CH,C(O)-H (387)”
H,C=CH-CHj, (387.2)’
Me,PCH, (384)° @ (386.9)*
CH,=C=CH, (381.1)° 383
PhCHj (379.0)' F3CH (377)°
F,C-H (375.6)"  HO=C-H (3877)°
Cl,CH, (374.1)®
GH;SOCH; (372.7)! (Me3Si),CH, (373)°
N=CCHj (369)’ (MezP);CH (370)
= 3
CH,COCH, (368.8)"
CH3S0,CH; (366.6)' Ph,CH, (364.5)' (Ph),C-H
PhCOCH, (363.2)'  (CH,=CH),CH, (359.7)°
O,NCHj (358.7)" @ (356.1)' Cl,C-H (356.7)3
Ph”” “CN (348.7)°

S
(.)

(CH5CO0),CH, (342.6)°

CF,COCH, (347.1)°
0 0

)J\/U\(342.6)5

o) o)
(335.1)

EtCO,H (345.2)°

PhCO,H (337.7)°
FCH,CO,H (335.6)°
CICH,CO,H (333.6)°

(N=C),CH, (331.7)°
F,CHCO,H (328.4)°

Bartmess J. Am. Chem. Soc. 1979, 101, 6046
Braumann, J. Am. Chem. Soc. 1995, 117, 4905
Braumann J. Am. Chem. Soc. 1998, 120, 2919
Tetrahedron Lett. 1997, 0, 8519

Kebarle J. Am. Chem. Soc. 1976, 98, 3399 (add 3-47?)
Ellison

Squires J. Am. Chem. Soc. 1990, 112, 2517

Kass J. Am. Chem. Soc. 2003, 125, 11746

Review: Kass Chem. Rev. 2013, 113, 6986.
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10 —

-20

-30

-40 4

-50

_60 —

-70

-80

_90 —

-100 —

AH° 4 (kcal/mol)

— 370

!
N

350

( )
( )
PhO-H (351.4)
( )

— 340

— 420

_— 410

__ 400 H, (400.4)"
NH; (399.6)'

—390 HO-H (390.8)’

__ 380

MeO-H (380.6)2

MeOO-H (374.6)°

F-H (371.5)"
PH, (370.4)’

PhNH, (367.1)"

— 360 g\ /7 (360.7)"

L MeS-H (356.9)?
NC-H (353.1)’

HS-H (351.2)2

PhS-H (338.9)"
HSe-H (338.7)’

Cl-H (333.3)"
— 330

Br-H (323.6)’
— 320
B I-H (314.3)'
~ 310

Me,Si-H (383)2

HOO-H (376.5)8
SiH, (372.8)?

Me,Ge-H (361.5)2

GeH, (359)2

Me,Sn-H (349)2
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