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ABSTRACT

The sulfuric acid suifonation of 2-aminonaphthalene was preformed at 30°C~200°C for 1~15 hours,
using 4~10 parts of 90% suifuric acid~20% oleum.

This reaction was influenced by many factors such as reaction temperature, reaction time, strength of
sulfuric acid and amount of sulfuric acid and among these factors, the effect of the reaction temperature
was considerable.

" The main products of this reaction were Dahl’s acid (2-aminonaphthalene-5-sulfonic acid, Broenner's-
acid (2-aminonaphthalene-6-sulfonic acid}, amnio-F-acid{2-aminonaphthalene-7-sulfonic acid}, and Baden
acid {2-aminonaphthalene-7-sulfonic acid) and another isomers such as Tobia's acid {2-aminonaphthalene-
1-sulfonic acid) and 2-aminonaphthalene-4-sulfonic acid weré not formed. Of these isomeric acids, those
containing the sulfonic acid group in an a-position, namely, Dah!l’s acid and Baden acid, are simultaneousty
formed by sulfonation at low-temperature {30~100°C}, whilst those containing the sulfonic acid group
in a f-position, namely, Broenner’s acid and amino-F-acid, are formed simuitaneously by sulfonation at
high temperatures {150°~200°).
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Table 1. Paper Chromatography of Sulfonation
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Table 2. Thin Layer Chromatography of Sulfo-

Products of 2AN nation Products of 2AN
Developer Rf values x 100 Developer Rf values X 100
System | 32 33 34 48 System | 6 7 9 15
System i 46 47 51 Systemn i 19 23 24 29
Paper: Whatman No. 1 for chromatography Plate:  glass plate {5x20cm) -

{5 x 45 cm)
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(4:1:5 vA/) system
System |1, butanol-pyridine-water
{3:1:1vA) system
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Absorbent: Silicagel G(0.08mm, E.Merck for
chromatography}

Developer: System |, athylacetate-propanol-ag.

ammonia{5:4:1v/) system

System 1. ethylacetate-propanol-aq.

ammonia{2: 1:2 v/As) system
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Fig. 1. Suifonation products of 2AN with 98%
sulbfuric acid for 3hrs.
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Table 3. Sulfonation Products of 2AN at 80°C for 3 hours (mole %)
Concentration of Sulfuric acid (%)
90 92 94 o Q& 98 100 20%*
DAA 57.08 58,21 56.16 5472 54.11 53.98 51.43
BRA 0.27 0,35 0.16 0.53 1.39 1.45 245
AFA 0.34 0.13 0.41 0462 1.29 1.56 1.92
BAA 42,31 41,31 43.27 44,13 43.21 4301 44,20

s% SO, content of oleum
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Table 4. Sulfonation Porducts of 2AN at 80°C

for 3 hours Using Various amount of
98% Sulfuric acid{mole %)

Amount of Sulfuric acid (part}

4 6 8 10
DAA 541 54.08  54.00 53,01
BRA 1.39 1.41 1.49 2.63
AFA 1.29 1.33 1.38 1.51
BAA 4321 43.18  43.13 42.85
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Table 5.  Sulfonation Products of 2AN with 98% Sulfuric acid at 80°C for Various Reaction
times.
Reaction timet{hr)
1 2 3 4 5 b 7 8 9 10 11 12 13 14 15
DAA 58.12 57.69 57.91 5633 5431 5495 5403 56.12 5361 5511 5593 5672 58.61 60.73 61.50
BRA 0.31 0.45 093 1.09 173 131 135 1.59 135 201 Liz 213
AFA 0.2} 053 0.1t LI19 .19 144 130 100 086 1,22 1.22
BAA 41.58 4231 4292 43.15 4471 44,01 4369 43.16 4389 4210 41.18 40.93 38.52 36.93 35.15
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Table 6.  Suifonation Products of 2AN with 4
Parts 98% Sulfuric Acid at 80°C {mole %)

Reacnontime(mm)
10 20 30 40 506 60
DAA 7053 $9.74 6532 63.45 60.72 58.12
BRA 0.29
AFA 0.01
BAA 2947 30.26 3468 3655 39.28 41.58
Table 7.  Sulfonation Products of 2AN with 10

parts 98% Sulfuric Acid of 80°C {mole %)

Reaction time {min}

10 20 30 40 50 60
DAA 7141 68.67 &7.71 4583 41.02 60.34
BRA 0.13 070 033
AFA 0.33 097 1.09
BAA 2859 31.33 3229 33.1% 37.3) 38.24
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