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Table S1 Calculated pK, Values Using Different Scale Factors Alpha at the M06-2X, B3LYP and G4MP2 Levels of Theory, Experimental pK,
Values (pK,exp)’’ and Differences (ApK,) between Calculated and Experimental pK, Values (in Parenthesis) for Protonated Pyridine and its
Derivatives in Water. RMSD Values for Set of pK, Values Obtained Using Each Method and Scale Factor Alpha Were also Included.

pKa,calc (ApKa) pKa,exp57
Compound* B3LYP MO06-2X G4MP2
o=1.1 o=1.2 o=1.3 o=1.4 a=1.1 a=1.2 o=1.3 o=1.4 o=1.1 a=1.2 a=1.3 o=1.4
>CIP -0.14 -4.16 -6.96 -9.12 0.01 -4.02 -6.82 -8.98 -0.19 -4.21 -7.01 -9.18 0.54
y (-0.68) (-4.70) (-7.50) (-9.66) (-0.53) (-4.56) (-7.36) (-9.52) (-0.73) (-4.75) (-7.55) (-9.72) )
YBrP 0.12 -4.68 -6.71 -8.83 0.28 -4.52 -6.55 -8.68 0.07 -4.74 -6.77 -8.89 0.69
r .
y (-0.57) (-5.37) (-7.40) (-9.52) (-0.41) (-5.21) (-7.24) (-9.37) (-0.62) (-5.43) (-7.46) (-9.58)
3CIP 3.38 -0.86 -3.86 -6.23 3.49 -0.74 -3.75 -6.11 3.37 -0.87 -3.87 -6.24 )83
y (0.55) (-3.69) (-6.69) (-9.06) (0.66) (-3.57) (-6.58) (-8.94) (0.54) (-3.70) (-6.70) (-9.07) )
ABP 3.42 -0.80 -3.80 -6.16 343 -0.78 -3.78 -6.15 3.40 -0.82 -3.82 -6.19 585
Yy (0.57) (-3.65) (-6.65) (-9.01) (0.58) (-3.63) (-6.63) (-9.00) (0.55) (-3.67) (-6.67) (-9.04) )
3.72 -0.06 -2.86 -5.11 3.70 -0.08 -2.89 -5.13 3.77 -0.01 -2.82 -5.06
3AcOPy 3.26
(0.46) (-3.32) (-6.12) (-8.37) (0.44) (-3.34) (-6.15) (-8.39) (0.51) (-3.27) (-6.08) (-8.32)

p 5.76 2.34 -0.16 -2.13 5.84 241 -0.08 -2.05 5.76 2.34 -0.16 -2.13 518
y (0.58) (-2.84) (-5.34) (-7.31) (0.66) (-2.77) (-5.26) (-7.23) (0.58) (-2.84) (-5.34) (-7.31) )
4Pi 6.73 348 1.14 -0.72 6.79 3.54 1.20 -0.66 6.74 3.49 1.15 -0.72 5.60
1 .

¢ (1.11) (-2.14) (-4.48) (-6.34) (1.17) (-2.08) (-4.42) (-6.28) (1.12) (-2.13) (-4.47) (-6.34)
1pi 6.20 2.76 0.31 -1.62 6.47 3.03 0.58 -1.36 6.24 2.79 0.34 -1.59 5.69
1 (0.51) (-2.93) (-5.38) (-7.31) (0.78) (-2.66) (-5.11) (-7.05) (0.55) (-2.90) (-5.35) (-7.28) )
> ALut 8.54 5.23 2.96 -1.44 8.66 5.36 3.09 -1.32 8.46 5.15 2.88 -1.52 6.03
it (2.51) (-0.80) (-3.07) (-7.47) (2.63) (-0.67) (-2.94) (-7.35) (2.43) (-0.88) (-3.15) (-7.55) )
3NH,Py 5.14 1.90 -0.37 -2.17 5.41 2.17 -0.09 -1.89 5.27 2.03 -0.24 -2.03 6.07
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(-0.93)  (-4.17)  (-6.44)  (-824)  (-0.66)  (-3.90)  (-6.16)  (-7.96)  (-0.80)  (-4.04)  (-631)  (-8.10)
-p: 7.26 3.81 1.40 -0.55 7.37 3.92 1.51 -0.44 7.27 3.82 1.41 -0.54 634
¢ 0.92)  (-2.53)  (-4.94)  (-6.89)  (1.03)  (-242)  (4.83)  (-6.78)  (0.93)  (-2.52)  (-4.93)  (-6.88) '
NELP 9.30 5.78 3.23 1.26 9.47 5.95 3.41 1.43 9.33 5.81 3.27 1.29 665
2y (2.65)  (-0.87)  (342)  (-539)  (2.82)  (-0.70)  (-324)  (-522)  (2.68)  (-0.84)  (-3.38)  (-5.36) ‘
10. 54 . . 10.4 62 . 4.04 10.42 . 62 4.02
ANH,Py 0.36 75 5.56 3.96 0.45 7.6 5.65 0 0 7.60 5.6 0 001
(135)  (-147)  (-345)  (-5.05)  (144)  (-139)  (3.36)  (-497)  (141)  (-141)  (-3.39)  (-4.99)
RMSD 1.25 3.25 5.64 7.80 1.31 3.14 5.52 7.68 1.25 3.25 5.64 7.79 -

#Abbreviations of compounds: 2CIPy (2-chloropyridine); 3CIPy (3-chloropyridine); 2BrPy (2-bromopyridine); 3BrPy (3-bromopyridine); 3AcOPy (3-acetylpyridine);
Py (pyridine); 3Pic  (3-methylpyridine); 4Pic
2,4Lut (2,4-dimethylpyridine); 4NH,Py (4-aminopyridine).

(4-methylpyridine);

2NH,Py

(2-aminopyridine);

2Pic  (2-methylpyridine);

(3-aminopyridine);
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Table S2 Calculated pK, Values Using Different Scale Factors Alpha at the M06-2X, B3LYP and G4MP2 Levels of Theory, Experimental pK,

Values (pKaexp)®’” and Differences (ApK,) between Calculated and Experimental pK, Values (in Parenthesis) for Protonated Pyridine and its

Derivatives in Acetonitrile. RMSD Values for Set of pK, Values Obtained Using Each Method and Scale Factor Alpha Were also Included.

pPK, cac (ApKa) PK, exp™’

Compound* B3LYP Mo06-2X G4MP2
o=1.1 o=1.2 0=1.3 o=1.4 o=1.1 o=1.2 0=1.3 o=1.4 o=1.1 0=1.2 0=1.3 o=1.4

2CIPy 8.56 4.63 1.87 -0.26 8.70 4.77 2.01 -0.12 8.51 4.57 1.82 -0.31 6.80
(1.76) (-2.17) (-4.93) (-7.06) (1.90) (-2.03) (-4.79) (-6.92) (1.71) (-2.23) (-4.98) (-7.11)

2BrPy 8.79 4.85 2.10 0.01 8.95 5.01 2.25 0.17 8.73 4.79 2.04 -0.05 702
(1.77) (-2.17) (-4.92) (-7.01) (1.93) (-2.01) (-4.77) (-6.85) (1.71) (-2.23) (-4.98) (-7.07)

3BrPy 14.03 8.20 5.26 2.93 12.34 8.21 5.27 2.94 12.30 8.18 5.24 291 9.49
(4.54) (-1.29) (-4.23) (-6.56) (2.85) (-1.28) (-4.22) (-6.55) (2.81) (-1.31) (-4.25) (-6.58)

3CIPY 12.24 8.09 5.14 2.81 12.35 8.20 5.25 2.92 12.23 8.07 5.12 2.80 10.01
(2.23) (-1.92) (-4.87) (-7.20) (2.34) (-1.81) (-4.76) (-7.09) (2.22) (-1.94) (-4.89) (-7.21)

3AcOPy 12.72 8.95 6.20 4.04 12.69 8.93 6.18 4.01 12.76 9.00 6.25 4.09 10.75
(1.97) (-1.80) (-4.55) (-6.71) (1.94) (-1.82) (-4.57) (-6.74) (2.01) (-1.75) (-4.50) (-6.606)

Py 14.78 11.41 8.96 6.97 14.85 11.49 9.03 7.05 14.78 11.41 8.96 6.97 12.60
(2.18) (-1.19) (-3.64) (-5.63) (2.25) (-1.11) (-3.57) (-5.55) (2.18) (-1.19) (-3.64) (-5.63)

3Pic 15.19 11.80 9.39 7.48 15.45 12.07 9.66 7.75 15.22 11.83 9.43 7.52 13.66
(1.53) (-1.86) (-4.27) (-6.18) (1.79) (-1.59) (-4.00) (-5.91) (1.56) (-1.83) (-4.23) (-6.14)

»Pic 15.94 12.56 10.18 8.26 16.05 12.67 10.29 8.37 15.95 12.57 10.19 8.27 13.88
(2.06) (-1.32) (-3.70) (-5.62) (2.17) (-1.21) (-3.59) (-5.51) (2.07) (-1.31) (-3.69) (-5.61)
14.31 11.12 . A1 14. 11. 1 . 14.44 11.2 .02 24

SNHPy (—0.34) (-3.23) (—85 i87) (-77.24) (0.2538) (—2.;2) (—95. 169) (—76.3996) (0.09) (-3.1 3) (-95.(;3) (—77.1 1) 14.35

APic 17.57 12.59 10.29 8.45 17.63 12.65 10.35 8.51 17.57 12.59 10.29 8.46 14.5
(3.05) (-1.93) (-4.23) (-6.07) (3.11) (-1.87) (-4.17) (-6.01) (3.05) (-1.93) (-4.23) (-6.006)
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INELP 18.19 14.74 12.24 10.29 18.36 14.92 12.41 10.46 18.23 14.78 12.27 10.32 1466
2y (3.53)  (0.08)  (242)  (437)  (3.70)  (026)  (225)  (420) (357)  (0.12)  (2.39)  (-4.34) '
> dlut 17.23 13.98 11.75 9.97 17.35 14.11 11.87 10.09 17.15 13.90 11.67 9.89 15.00
U .
’ (223)  (-1.02)  (325)  (-5.03) (235  (-0.89)  (3.13)  (491) (215  (-1.10)  (3.33)  (-5.11)
19.60 16.81 14.86 13.27 19.69 16.90 14.95 13.36 19.66 16.88 14.93 13.34
4NH,Py 18.38
(122)  (-1.57)  (3.52)  (5.11)  (1.31)  (-148)  (343)  (-5.02)  (1.28)  (-1.50)  (-3.45)  (-5.04)
RMSD 233 1.77 4.11 6.00 2.21 1.66 3.99 5.88 2.11 1.76 4.10 5.99 -

#Abbreviations of compounds: 2CIPy (2-chloropyridine); 3CIPy (3-chloropyridine); 2BrPy (2-bromopyridine); 3BrPy (3-bromopyridine); 3AcOPy (3-acetylpyridine);
Py (pyridine); 3Pic  (3-methylpyridine); 4Pic
2,4Lut (2,4-dimethylpyridine); 4NH,Py (4-aminopyridine).

(4-methylpyridine);

2NH,Py

(2-aminopyridine);

2Pic

(2-methylpyridine);

3NH,Py

(3-aminopyridine);
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Table S3 Calculated pK, Values Using Different Scale Factors Alpha at the M06-2X, B3LYP and G4MP2 Levels of Theory, Experimental pK,
Values (pK,exp)?®!% and Differences (ApK,) between Calculated and Experimental pK, Values (in Parenthesis) for Protonated Pyridine N-Oxide
and its Derivatives in Water. RMSD Values for Set of pK, Values Obtained Using Each Method and Scale Factor Alpha Were also Included.

pKa,calc (APKa) pKa,eXpw’lOO
Compound* B3LYP MO06-2X G4MP2
o=1.1 a=1.2 a=1.3 o=1.4 a=1.1 a=1.2 o=1.3 oa=1.4 a=1.1 o=1.2 a=1.3 oa=1.4
ANO-PYVO 1.20 -3.85 -7.05 -9.64 1.08 -3.98 -7.18 -9.77 1.17 -3.88 -7.08 -9.67 170
2y (2.90) (-2.15) (-5.35) (-7.94) (2.78) (-2.28) (-5.48) (-8.07) (2.87) (-2.18) (-5.38) (-7.97) o
PvO 5.15 1.17 -1.16 -2.99 5.10 1.12 -1.22 -3.04 5.16 1.18 -1.15 -2.98 0.79
y (4.36) (0.38) (-1.95) (-3.78) (4.31) (0.33) (-2.01) (-3.83) (4.37) (0.39) (-1.94) (-3.77) )
2PicO 6.10 2.30 1.32 -1.71 5.79 1.99 1.00 -2.03 6.09 2.29 1.31 -1.72 L02
1 (5.08) (1.28) (-0.30) (-2.73) 4.77) (0.97) (-0.02) (-3.05) (5.07) (1.27) (0.29) (-2.74) )
3PicO 5.27 1.50 -0.72 -2.43 5.35 1.58 -0.64 -2.35 5.33 1.56 -0.66 -2.37 108
1 (4.19) (0.42) (-1.80) (-3.51) (4.27) (0.50) (-1.72) (-3.43) (4.25) (0.48) (-1.74)  (-3.45) )
4PicO 6.11 2.34 0.19 -1.47 5.99 2.23 0.07 -1.59 5.11 1.34 -0.81 -2.47 129
1 (4.82) (1.05) (-1.10) (-2.76) (4.70) (0.94) (-1.22) (-2.88) (3.82) (0.05) (-2.10)  (-3.76) )
6.77 3.22 1.21 -0.29 6.65 3.10 1.09 -0.40 6.80 3.25 1.24 -0.26
4MeOPyO 4.73) (1.18) (-0.83) (-2.33) (4.61) (1.06) (-0.95) (-2.44) (4.76) (1.21) (-0.80)  (-2.30) 2.04
11.90 9.31 7.92 -6.95 11.14 8.55 7.17 6.20 11.81 9.22 7.84 -6.87
4NMe,PyO 3.88

(8.02)  (543) (404  (3.07)  (726)  (467)  (329)  (232)  (793)  (5.34)  (3.96)  (2.99)

RMSD 5.08 2.35 2.78 5.70 4.83 2.08 2.68 4.15 4.95 2.29 2.84 5.76 -

#Abbreviations of compounds: 4NO,PyO (4-nitropyridine N-oxide); PyO (pyridine N-oxide); 2PicO (2-methylpyridine N-oxide); 3PicO (3-methylpyridine N-oxide); 4PicO
(4-methylpyridine N-oxide); 4MeOPyO (4-methoxypyridine N-oxide); 4NMe,PyO (4-N,N-dimethylpyridine N-oxide).
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Table S4 Calculated pK, Values Using Different Scale Factors Alpha at the M06-2X, B3LYP and G4MP2 Levels of Theory, Experimental pK,
Values (pK, exp) ¢-1%° and Differences (ApK,) between Calculated and Experimental pK, Values (in Parenthesis) for Protonated Pyridine N-Oxide
and its Derivatives in Acetonitrile. RMSD Values for Set of pK, Values Obtained Using Each Method and Scale Factor Alpha Were also Included.

PK,.cac (ApKa) PKGexp®01

Compound* B3LYP M06-2X G4MP2
o=1.1 o=1.2 o=1.3 o=1.4 o=1.1 o=1.2 a=1.3 o=1.4 o=1.1 o=1.2 o=1.3 o=1.4

ANO,PYO 8.31 3.39 0.25 -2.29 8.19 3.26 0.12 -2.42 8.28 3.35 0.22 -2.33 5.64
(2.67) (-2.25) (-5.39) (-7.93) (2.55) (-2.38) (-5.52) (-8.06) (2.64) (-2.29) (-5.42) (-7.97)

PyO 12.49 8.61 6.31 4.52 12.44 8.55 6.26 4.46 12.50 8.62 6.32 4.52 10.04
(2.45) (-1.43) (-3.73) (-5.52) (2.40) (-1.49) (-3.78) (-5.58) (2.46) (-1.42) (-3.72) (-5.52)

2PicO 13.42 9.73 7.44 5.79 13.11 9.42 7.12 5.47 13.41 9.72 7.43 5.78 10.23
(3.19) (-0.50) (-2.79) (-4.44) (2.88) (-0.81) (-3.11) (-4.76) (3.18) (-0.51) (-2.80) (-4.45)

APicO 12.63 8.96 6.77 5.09 12.71 9.04 6.85 5.17 12.68 9.01 6.83 5.14 1031
(2.32) (-1.35) (-3.54) (-5.22) (2.40) (-1.27) (-3.46) (-5.14) (2.37) (-1.30) (-3.48) (-5.17)

APicO 13.50 9.82 7.71 6.07 13.38 9.70 7.59 5.95 12.50 8.82 6.71 5.07 11.00
(2.50) (-1.18) (-3.29) (-4.93) (2.38) (-1.30) (-3.41) (-5.05) (1.50) (-2.18) (-4.29) (-5.93)

AMeOPyO 14.21 10.75 8.78 7.31 14.09 10.63 8.66 7.19 14.24 10.78 8.81 7.34 1228

(193)  (-1.53)  (-3.50)  (4.97)  (1.81)  (-1.65)  (3.62)  (-5.09)  (1.96)  (-1.50)  (-347)  (-4.94)

INMoPvO 19.90 17.33 15.93 14.98 19.15 16.58 15.18 14.22 19.82 17.25 15.85 14.89 15.63
ety @427)  (1.70)  (030)  (-0.65)  (3.52)  (0.95)  (-045)  (-141)  (419)  (1.62)  (0.22)  (-0.74) '

RMSD 2.85 1.50 3.51 5.21 2.61 1.49 3.61 5.33 2.74 1.64 3.66 5.35 -

#Abbreviations of compounds: 4NO,PyO (4-nitropyridine N-oxide); PyO (pyridine N-oxide); 2PicO (2-methylpyridine N-oxide); 3PicO (3-methylpyridine N-oxide); 4PicO
(4-methylpyridine N-oxide); 4MeOPyO (4-methoxypyridine N-oxide); 4NMe,PyO (4-N,N-dimethylpyridine N-oxide).
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Figure Captions of Supplementary Information
Figure S1. Dependence of calculated (pKj,caic) vs. experimental (pK,,exp) PK, values for protonated pyridine and its derivatives at M06-2X(a) and
B3LYP (c) in water and M06-2X (b) and B3LYP (d) in acetonitrile using four scale factors alpha. Different colors and types of lines refer to

different scale factors alpha as shown in legend.
Figure S2. Dependence of calculated (pKj,caic) vs. experimental (pKj,exp) PK, values for protonated pyridine N-oxide and its derivatives at B3LYP

(a) and G4MP2 (c) in water and B3LYP (b) and G4MP2 (d) in acetonitrile using four scale factors alpha. Different colors and types of lines refer

to different scale factors alpha as shown in legend.
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