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Abstract

‘The kinetics of azo-coupling reaction of N-acetyl-H-acid (l-acetamino-8-hydroxynaphthalene-3, 6-disulfonic

acid) with several heterocyclic diazonium compounds such as diazotiged 3-aminopyridine, 3-aminoquinoline,

8-aminoquinoline and aniline was studied. It was found that reactions proceeded at remarkably different rate.

Reaction rate was in increasing order; 3-aminopyridine, 3-aminoquinoline, 8-aminoquinoline and aniline.

And the activation energies were 9,62, 10. 10,

10.39, 10.70 Kcal/mole, respectively. Especially, the rate

-constant of 3-aminopyridine was 100 times larger than that of benzene diazonium compound even in strong acidity.

Hammett plot was also made of the rate constants obtained against the heterocyclic substituent constants reported

in the literature. A good linear relationship was obtained and the reaction constant of N-acetyl H-acid was

.calculated to be 3, 14,
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Table 1. Components of the buffer solutions.

(p=0.04)
pH Component (mole/l)
4.6 0.2 NaOAc, 0.2 HOAc, 0.6 K CI
5.0 0.2 NaOAc, 0. 15 HOAg, 0.6 K Cl
5.7 0.2 NaOAc, 0.01 HOA, 0.6 KCl
6.5 0. 2 KH2P04, 0. 2 Naz HPO4
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Table 2. Dissociation Constant of N-acetyl-H-acid.

temp. (°C) ‘ pKa H temp. (°C) 1 prKa

0 8.96 10 8.90

5 8.93 15 8.86
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Table 3. Pseudo first order rate Constant Ks(sec~!) and second order rate constant K(l. mole~!, sec™?) for-
the Coupling reaction of N-acetyl-H-acid with diazotized aniline, 8-aminoquinoline, 3-aminogquinoline and

3-aminopyridine.

diazo component
temp {°C) aniline 8-aminoquinoline 3-aminoquinoline 3-aminopyridine
pH 6.5 pH 5.7 pH 5.0 rH 4.6

Kix10°  Kx10-% | K.x10®° Kx10-* Kix10® Kx10~* | Kyx10® Kx10-°

0 3,210 8,046 1,924 3,046 1,164 9,249 2,742 6,726

5 4,720 11,780 2,796 4,427 1,653 13,131 3,815 9,379

10 6,379 16, 000 4,319 6,839 2,208 17,555 5, 355 13,165

15 8,983 22,514 6,318 10,004 2,959 23,517 7,710 18,914

% Hydrogen ion concentration in which the reaction rate was measured.
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Table 4, Activation energies for the coupling fea-
ction of N-acetyl-H-acid with diazotized aniline,

8-aminoquinoline, 3-aminoquinoline and 3-aminopy~

ridine.

diazo components

Ea (K cal/mole)

aniline 10.70
8-aminoquinoline 10. 39
3-aminoquinoline 10. 10
3-aminopyridine 9.62
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Fig. 7. Hammett plot of the reaction of N-ac-
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Table5. Substituent constants of pyridyl and

quinolyl.

substituent constant

Authors
3-pyridyl l 3~quinolyl ‘ 8-quinolyl

16
Blanch'? and 0.62 | 0.52 | —0.06

Sawaguchil? 0.628 0.333 0.193
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