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pKa's of Inorganic and Oxo-Acids

Chem 206

Substrate__pKa_HpO (DMSO) _Substrate_pKa__ H,O(DMSO) _ Substrate pKa_H,O (DMSO) _ Substrate _pKa H O (DMSO)
INORGANIC ACIDS CARBOXYLIC ACIDS ALCOHOLS PROTONATED SPECIES
H,0 15.7  (32) j\ HOH 15.7 (31.2) o
H30* -1.7 X COH (123 MeOH 15.54(27.9) I, 12.4
X= CH 4.76 (12.3 , NS
H,S 7.00 CH3NO B, i-PrOH 16.5 (29.3) Ph *OHOH
2 2 : .
HBr 900 (0.9) CHoF 2.66 HBuOH 17294 PN 78
c-hex3COH 24 Ph™ OH
HCI -80 (1.8) CHCI 2.86 *OH
CH,Br 2.86
HF 317 (15) 2 CF3CH,OH 12.5 (23.5) Ph)l\% 6.2
s ggzc'l 3.12 (CF3),CHOH (17.9)
. 1.29
HOCI 2 CgHsOH 9.95 (18.0) N 65
HCIO, 10 ol 00 m-O,NCgH,OH  8.35 P e '
CFs -0.25 ~O2NT6Ha - ¥
HCN 9.4 (129 H 3.77 p-0,NCgH,OH 7.14 (10.8) I 38
SN '
HN3 472 (71.9) HO 3.6,10.3 p-OMeCgH,0H  10.20(19.7) | M~ Me
CgHs 4.2 (11.1) .
4.00 2-napthol (17.1) -H -2.05
HSCN O-OZNC6H4 2.17 P H
H,SO3 1.9, 7.21 m-O,NCeHy 245 OXIMES & HYDROXAMIC ACIDS b 29
Me H
H,S0, 3.0, 1.99 p-O:NCeHy 3.4 e o
0-CICgH, 2.94 PR 11.3 (20.1) PN -1.8
H3POy4 2.12,7.21, Ph Ph Me Me
12.32 m-ClCgHgy 3.83 0
1.3 8.88 (13.7 =
HNO3 p-CICgHy 3.99 Ph)]\N/OH (NH)( ) \ VoM 0.79
HNO, 3.29 0-(CH3)3N*CgH, 1.37 )OI\H
OH
- -(CH3)3N*CgHy4 343 Ph” N7 (18.5)
H2CrO, 0.98,6.50 pOMscs ! 6 4447 1 SULFINIC & SULFONIC ACIDS
CH3SO3H 2.6 (1.6) P Oe 674 :
PEROXIDES QAL
CF3SO3H 14 (0.3) Y 2.6
32Y3 R,»'\)I\OH Me” > oH
NH,4CI 9.24
4 R= H 4.25 MeOOH 11.5 Q )
B(OH)3 9.23 trans-COH ~ 3.02, 4.38 CH3CO3H 8.2 ph”>~oH '
HOOH 11.6 cis-CO,H 1.92,6.23

*Values <0 for H,O and DMSO, and values >14 for water and >35 for DMSO were extrapolated using various methods.
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D.H. Ripin, D.A. Evans

pKa's of Nitrogen Acids

Chem 206

Substrate pKa Hzo (DMSO) Substrate pKa Hzo (DMSO) Substrate pKa Hzo (DMSO) Substrate pKa HZO (DMSO)
PROTONATED NITROGEN AMINES IMIDES AMIDINES
N*Hy4 9.2 (10.5)| HNj 47 (7.9 NSO,Ph
NH 38 (47)
EtN*H 10.6 NH3 R” SN
. +3 i-ProNH (36 THF)) NH 8.30 NH (14.7) | R |v|e2 (17.3)
i-ProN"H; 11.05 TMS,NH 26(THF) (30) Ph (15.0)
Et;N*H 10.75 (9.00) | PhNH, (30.6) © °
PhN*H; 46 (36) | phNH (250) | AcoNH (17.9) | PROTONATED HETEROCYCLES
PhN*(Me),H 520 (2.50) | NCNH; (16.9) N (12) (estimate)
. SULFONAMIDE DBU S
PhoN*H, 0.78 NH (44) N
. Me H
2-napthal-N*Hz 4.16 Me MeSO,NH, (17.5) DMAP
HaNN"H3 8.12 TMP NH  (37) | PhSO,NH, (16.1) MeZNCNH 9.2 @,QH 6.95
/ "THN '
HON*H; 5.96 — \ Mo CF3SO,NH, 63 (9.7)
Quinucndi%” 11.0 (9.80) HzN_@” (26.5) | Meso,NHPh (12.9) | ="
NH
GUANIDINIUM, \ 7
Morpholine d  Wh,8.36 AMIDES & CARBAMATES HYRDAZONES,- IDES, & -INES R
\ / (0]
: N*"H, R= H (PPTS) 521 (3.4)
N-Me morpholine 7.38 R)I\NH (13.6) t-Bu 4.95 (0.90)
N02 2 ( ) MezN NMe2 Me 6.75 (4 46)
R= H 235 : '
. NNH
0N NH, .93 CHs 15.1 (25.5) ? (21.6) Cl H 072
Ph (23.3) PR “Me HETEROCYCLES
NO, CF (17.2) 9
- y PN (18.9) N
bABCO AN 2.97,8.82 NH; (urea) (26.9) Ph”” “NHNH, (20.95)
* (2.97, 8.93) / '
7 OEt (24.8)
H o PhSO,NHNH, (17.2
HIN'S o~ 6.90, 9.95 PhNHNHPh (26.1)
NH ' Ph ) : =
s, Et)I\N/ (21.6) ~ W (23.0) W (18.6)
NH; *NH; N =~ HN—7
90 120 0 0 HYDROXAMIC ACID
Proton Sponge OO (--, 7.50) (24.1) )I\ 12 (20.5) o N 1,2,3 triazole
NH (0) NH
)]\ oH 8.88 (13.7) Q(W 0) ™ (13.9)
- NH) N o N=\/ '
PhCN*H -10 Bn P ( N N

*Values <0 for H,O and DMSO, and values >14 for water and >35 for DMSO were extrapolated using various methods.
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pKa's of CH bonds in Hydrocarbons and Carbonyl Compounds
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Substrate pKa HO (DMSO) Substrate pKa H0 (DMSO) Substrate ~ pKa H»0 (DMSO) Substrate  pKa H;O (DMSO)
HYDROCARBONS ESTERS KETONES o
(Me)3CH 0 0 Me
3 53 )I\ 24.5 (30.3) )|\/x
(Me),CH, 51 +Bu0” _“Me Me X
o Y- H (26.5)
CHp=CH; 50 J\/Pn (23.6) Ph (19.8) | x= H (24.7)
CH (56) ['B”O SPh (18.7) OMe (25.7)
4 h JK/N e (20.0 cocits 9 (133 ez o8
VAN 46 : SO,Ph (15.1) Br (23.8)
(142 )OI\ CN (22.0)
CHp=CHCH 44 11 (142 19-20 (27.1)
2 3 43 (44) )I\/ll\ (e o
PhH 43 13 (57) )]\ (28.3) é
PhCH3 41 (43) J\/U\ ' P o iPr
J @17 1 25.1
PhaCH, 335 (322) )l\(s 209 | D Ve =4 525-8;
MeO ' (26.3) 5 -
Ph3CH 31.5 (30.6) S\J Ph)l\i-Pr 6 (26.4)
HCCH 24 o) 0 7 (27.7)
30.2 (THF
PhCCH 23 (28.8) LiOJ\/Ph 130.2 (THF)! Ph)l\/x 8 @21.4)
XCgH4CH AMIDES X= H (24.7
6H4CH3 CH3 (24.4) (28.1)
X= p-CN (30.8) 0 (26.6) Ph (17.7) o)
p-NO, @o4) | N)l\/ph ' COCHs (12.7)
-COPh (26.9) e COPh (13.3) /;Z§>7=O (29.0)
P ' J_spn (25.9) CO,Et (22.7)
Me Me MeoN' CN (10.2)
(26.1) (24.9) F (21.6) 0 (25.5)
Me Ve EtzNJ\/N Mes OMe (22.85)
OPh (21.1)
20 (20.1) C/ J\/ (17.2) Sph (16.9)
SePh (18.6) 0 (32.4
NPh (20.3) :
15 (18.0 (18.2) 2
@ (18.0) MeZNJ\/”\ N*Mes (14.6) Me” “Me
H2 ~36 (25.7) N02 (7.7)
Me,N Me SO,Ph (11.4)

*Values <0 for H,O and DMSO, and values >14 for water and >35 for DMSO were extrapolated using various methods.
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D.H. Ripin, D.A. Evans

pKa's of CH bonds at Nitrile, Heteroaromatic, and Sulfur Substituted Carbon

Substrate pKa HyO (DMSO) Substrate pKa Hp;O (DMSO)  Substrate pKa H,O (DMSO)  Substrate pKa H;0O (DMSO)
NITRILES SULFIDES SULFOXIDES SULFONES
NC X PhSCH_X i v
X= Ph (30.8) | e P N
X= H (31.3) CN (20.8) | X= |I5|h %3(1) X= H (29.0)
CHs (32.5) COCH3 %18.7; SPh 530 CHs 531.0&
Ph (21.9) COPh 16.9 o t-Bu (g;-i)
COPh (102) gghz ggg; pr S ELCHZ 522:5§
CONR; (17.1) SO,Ph (203) | X= H 33, CH=CHPh 20.2
COEt (13.1) SO,CF3 (11.0) L }18'2§ CCH (22.)
CN 11 (11.1) POPh, (24.9) o ' CCPh EH?‘;
I COPh :
Of’h (28.1) | MeSCH,S0O,Ph (23.4) - (24.5) COMe (12.5)
N"Me3 (20.6) | PhSCHPh, (26.7) OPh (27.9)
SPh (20.8) (PhS)CH (22.8) SULFONIUM 2+NMe3 Hgg;
SO,Ph 12.0 '
? P29 (prsyscn (31.3) | MesS'™=0 (182) NO, (531
" Me SMe 23.5)
HETERO-AROMATICS 2 L (16.3) SPh (20.5)
A\ (30.5) | P >CH,Ph SO,Ph (12.2)
z | (28.2) s/ s PPh, (20.2)
: SULFIMIDES & SULFOXIMINES 0
AN Ph (PhS),CHPh (23.0) 4 (22.3)
= S nNrs Ph” " CHPh,
30.1 0, 0
Naw | Ph (0.1 <: >_X Ph” > R N4 (31.1)
S R= Me %27-6; Me” “Me
N X= Ph (30.7) i-Pr 30.7 0 0
| (26.7) O NTs ol (18.8)
™ Ph CO,Me (20.8) Y, (24.5) CF e :
CN (19.1) Ph”" “Me 3o\/o
Z | RSCH,CN Q NMe /\S/\ (21.8)
e (252) | R= Me (243) | ¥ (33) Cha JH"
| (24.0)| P Me A
o Et : Q N'Me, crsS (26.6)
@\/ i-Pr (23.6) e (14.4) 3
Ph 30.2 . 22.9 Ph Me 0O O
O w2 | s, 229 | P 629
PhSCH=CHCH,SPh (26.3) 4 20.7) | B R
7\ 2 Ph” ™ CH,CI
. Ph (30.0) | gusH (17.0) 2 (PhS0O,),CH,Me (14.3)
PhSH (10.3)

*Values <0 for H,O and DMSO, and values >14 for water and >35 for DMSO were extrapolated using various methods.
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D. H. Ripin, D. A. Evans

pKa's of CH bonds at Heteroatom Substituted Carbon & References

Substrate pKa HyO (DMSO) Substrate pKa H»O (DMSO)  Substrate pKa H,O (DMSO)
ETHERS PHOSPHONIUM 5 NITRO
+ :  RNO
CH30Ph (49) ; HP4+H 14 2
e : = ~
MeOCH,SO,Ph (30.7) s 27 1 R= CHs =10 (17.2)
) ) EtzP*H 91 CH,Me (16.7)
PhOCH,SO,P (@79 | ph.pcH, (22.4) ! CHMe, (16.9)
PROCHZCN (8.1) 1 phypriPr (21.2) ! CH,Ph (12.2)
0 N '
Ph3P*CH,COPh 6.2) CH,Bn 16.2
MeO\)I\ (211) 3 . 2 ( ) : 2 ( )
Ph Ph3P*CH,CN (7.0) CH,SPh (11.8)
; CH,SO,Ph (7.1)
; CH,COPh (7.7)
PHOSPONATES & - 2
SELENIDES PHOSPHINE OXIDES L oN
il : n
phSe\)LPh (18.6) | (E10)P X 5
- 27.6) !
PhSeCHPh, (75| %= Ph (276) 4 o 3 (26.9)
CN (16.4) 4 (17.8)
(PhSe),CH, (31.3) COLEt (18:6) | : 150
PhSeCH,Ph 31.0 26.2) '
eCH; (31.0) C.I (26.2) : 5 (17.9)
PhSeCH=CHCH,SePh  (27.2) . SiMe; (28.8) ! ; (15.8)
] .
PhoPo_ X '
AMMONIUM N 5 IMINES
X= SPh (24.9) —
! N Ph
Me3N*CH,X CN (16.9) 5 )|\ (24.3)
X= CN (20.6) ' pPh” ph
SO,Ph (19.4) PHOSPHINES E Oxime ethers are ~ 10 pka units less
COPh (14.6) ! acidic than their ketone counterparts
! Streitwieser, JOC 1991, 56, 1989
CO,Et (20.6) | Ph2PCHzPPh; (29.9)
CONEt; (24.9) | Ph,PCH,SO,Ph (20.3)
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*Values <0 for H,O and DMSO, and values >14 for water and >35 for DMSO were extrapolated using various methods.
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