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The coupling constants of substituted pyridines have been discussed with respect
to substituent constant ¢; and ¢,. And, for the estimations of coupling constants,

empirical equations:

J= (Tt 4T ) rer . + 24T (1)
J=(Jt 4 J)rer. + 34T (2)

showed reliabilities in numerous substituted pyridines.

and

Introduction

Recently, accurate spectral parameters of substituted pyridines have been reported
from several groups of workers.3—® In the previous paper of this series, it is concluded
that coupling constant—] value—in substituted aromatics has been estimated empirically
from following equations (1) and (2).

Namely, for vicinal *H coupling constant

J=(J 4T et + 34T (1)
And, for meta *H coupling constant intervening the substituent

J=( T )rer. + 3247 (2)
where

(J*+ J*)rer. =reference J value
4 J¢=g-electronic contribution in excess J value

4] =excess J value

In this work, J values of mono-substituted pyridines have been treated in a same manner
as in the previous work,” and the reliabilities of above equations (1) and (2) have been dis-
cussed for several polysubstituted pyridines.

Methods of Analyses

The J values of 2-, 3- and 4-pyridines®® are correlated with substituent constant a; and 0> (cf.
Fig. 1—3), and following correlations are acknowledged.
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a. 2-Pyridines
Jau=01—0,
Jas=01—1.50,
Ju=0:—1.50,
Jw=01
Jse=01—1.50,

b. 3-Pyridines

J2a=01—0x

c. 4-Pyridines

Jos=01—0.50,
Jas=01—0.70x
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a) The *H position numbers are as follows: :@; R
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Results and Discussion

From the observed J values and foregoing relations a, b and ¢, 4] values—excess J
values obtained from subtracting the Castellano’s® data—are divided into two parts, 4]
and 4] (cf. Table I, II, III).

Taste 1.9  Coupling Constants (cps) in 2-Substituted Pyridine Series
R/] ]84 A]:M ]45 A]45 ]56 A]SB ]35 Ajas ]48 AJ46
i 7w i 1 i F17 i F 1 )
NH, 8.3 +0.6 6.9 —0.8 5.0 +0.1 1.8 +0.4 1.7
+0.3 +0.3 —0.32 —0.48 +0.04 -0.06 +0.16 +0.24 —0.2
OR 8.5 +0.8 7.3 —0.4 5.1 +0.2 0.9 —0.5 2.0
+0.4 404 —0.16 —0.24 +0.08 +0.12 —-02 —03 +0.1
‘CH, 8.0 +0.3 7.8 -+0.1 5.0 +0.1 1.1 —-0.3 2.0
+0.15 4+0.15 +0.04 -+0.06 +0.04 -0.06 —0.12 -—0.18 +0.1
F 8.7 +1.0 7.8 +0.1 4.9 0 0.9 —0.5 2.0
+05 +40.5 +0.04 -+0.06 0 0 —02 —0.3 +0.1
+«Cl 7.8 +0.1 7.2 —0.5 4.7 —0.2 096 —04 2.0
+0.05 +0.05 —-02 —0.3 —0.08 —0.12 —0.16 —0.24 +0.1
Br 7.6 —0.1 7.0 —0.7 4.5 —0.4 1.1 —0.3 1.9
—0.05 —0.05 —0.28 —0.42 —0.16 —0.24 —0.12 —0.18 0
“CN 7.6 —0.1 7.6 —0.1 4.6 -0.3 1.2 —0.2 1.7
—0.05 —0.05 —0.04 —0.06 —0.12 —-0.18 —0.08 —0.12 —0.2
«COCH, 7.9 +0.2 8.0 +0.3 4.5 —0.4 1.4 0 1.8
+0.1 +40.1 +0.12 +0.18 —0.16 —0.24 0 0 —0.1
«CO,R 8.6 +0.9 7.9 +0.2 4.4 —0.5 1.0 —0.4 2.1
+0.45 +0.45 +0.08 +0.12 —0.20 —0.30 —0.16 —0.24 +0.2
NO, 8.2 +0.5 8.1 +0.4 5.2 +0.3 1.0 —04 1.2
+0.25 40.25 +0.16 +0.24 +0.12 4-0.18 —0.16 —0.24 —0.7
H» 7.7 7.7 4.9 14 1.9
a) The *H position numbers are as follows: Z@R
Tasie 11.9  Coupling Constants (cps) in 3-Substituted Pyridine Series
R/ Js 4] Jse 4] Jus 4] Ju 4]z
1 z z i T
CH, 7.8 +0.1 4.4 —0.5 2.2 +0.3 2.2 +0.3
+0.15 +0.15
Cl 8.2 +0.5 4.8 —0.1 1.5 —0.4 2.5 +0.6
+03 403
Br 8.3 +0.6 4.8 —0.1 1.9 0 1.8 —-0.1
—0.056 —0.05
CN 8.1 +0.4 5.0 +0.1 1.6 —0.3 2.1 +0.2
+0.1 +0.1
COMe 8.1 +0.4 4.7 —0.2 1.6 —0.3 1.9 0
0 0
CO,CH;, 7.6 —0.1 4.9 0 1.5 —0.4 1.5 —0.4
-02 ~0.2
H» 7.7 4.9 1.9 1.9

a) The'H position numbers are as follows: :@3—[1

N2
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TasLe 1I1.9)  Coupling Constants (cps) in 4-Substituted Pyridine Series

R/] ]zs . Ajza ]ss . A]as
) n 1 14
NMe, 5.2 +0.3 1.5 —0.4
+0.2 401 —0.24 —0.16
OCH, 5.4 +0.5 1.5 —0.4
+0.33 +0.17 —0.24 —0.16
CH, 5.2 +0.3 1.7 —0.2
+0.2 +40.1 —0.12 —0.08
Cl 5.4 +0.5 1.6 —0.3
+0.33 +0.17 —0.18 —0.12
Br 5.4 +0.5 1.8 —0.1
+0.33 +0.17 —0.06 —0.04
CN 5.1 +0.2 1.5 —0.4
+0.13 +0.07 —0.24 -0.16
CH,CO 5.1 +0.2 1.7 —0.2
+0.13 40.07 —0.12 —0.08
CO,R 5.2 +0.3 1.6 ~0.3
+0.20 +40.10 —0.18 —0.12
Hs 4.9 1.9

4

a) The H position numbers are as follows: EQ%R

In the next place, the observed J values®® have been compared with those from equa-
tions (1) and (2) in several polysubstituted pyridines, and passable agreements have been
acknowledged (cf. Table IV, V).

TasLe IV.®  Observed and Calculated Coupling Constants (cps) in
Symmetrically 3,5- and 2,6-Disubstituted Pyridine Derivatives

R ]obs.“ ]cnlcd.
3.5-CN 2.0 1.8
3.5-Br 2.0 1.8
3.5-Cl 2.2 2.1 Jea
3.5-CH, 2.7 2.5
2.6-NH, 7.5 7.7
2.6-OCH, 7.7 7.9
2.6-CH, 7.8 7.9 Ja
2.6-Cl 7.6 7.6
2.6-COCH, 7.8 7.9

4
5 3
a) The 'H position numbers are as follows: GG{R
N

The empirical equation

Je (T4 T )rer. + 24T

and

J= (TS et + 34T

Conclusion

1)
(2
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Tase V.® Observed and Calculated Coupling Constants (cps) of
Di- andTri-Substituted Pyridine Derivatives

R ]obs-.) Jcalcd.
2.6 di-CN Jau=~8 J3a=17.6
2-CN, 6-CH, J3a=7.8 J3a=1.7
o Jes=1.2 Js=1.2
J45=8.0 Jis=18
2-COMe, 6-CH, Jaa=14 J3a=7.8
' Js=1.3 ‘ Js=1.3
Jas=1.5 » Js=7.9
2-CO,R, 6-CH, Jaa=8 J34=8.2
Jas=1 Ja=1.1
Jas=8 5=17.9
2-CH;, 3-CO,R Jaus=17.9 Js=1.6
Jis=1.8 Jw=1.6
Jse=4.9 Jse=4.9
2-CH,, 3-COCH, Jas=17.9 Juis=8.1
Jww=1.7 Jau=1.7
. Jse=4.8 Jse=4.7
2-CH,;, 3-CN Jus=8.2 Js=8.1
Ju=15 Jw=1.7
Js6=4.9 Js6=5.0
2.3 di-Cl Jus=17.3 J45=8.0
Ji=1.7 Jis=1.6
Jss=4.8 Je=4.7
2-CHj, 5-alkyl Ja=8.1 .+ J2a=8.0
Jis=24 Ji6=2.3
2.5 di-Br J2=8.3 J2a=83
Ji=2.5 Jis=1.8
2.5 di-Cl 2a=9.0 Jsa=8.3
J1s=3.0 J=2.6
3.5 di-Cl Ja=117 Jaa=2.1
2.6 di-CH,, 3-COCH, =8.4 +=8.3
2.6 di-CH,,"3-CO,H Jes=8.1 Js=1.8
2.4 di-CHj, 6-CO,H J35<<0.5 Jss=1.0

4

a) The 'H position numbers are as follows: 2@%1{

;which are accepted in substituted aromatics, are also reliable for J value estimation in sub-
stituted pyridines.
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