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ABSTRACT

1-naphthol-2-sulfonic acid and 1-naphthol-4-sulfonic acid were synthesized under the dissolution of
1-naphthol in 2-nitrotoluene with stirring 98.08—90% sulfuric acid at 5—95°C for 1—5 hours.
As the reaction temperatures and the reaction time were raised, the yield of 2-suifonate was decreas-

ed, while that of 4-sulfonate was increased. But we could not observe the tendency to the various reaction con-

centrations of sulfuric acids.

The mixtures of two isomeric 1-naphtholsulfonic acids in excess concentrated sulfuric acids was
quantitatively determinded by using multicomponent spectrophotomeric analysis method on the basis of

the ultraviolet absorption peak of the sulfonic acids.

The standard deviation in this method was * 2.6, and the above method seem to be rapid and accurate.
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Table 1. Results of paper chromatography of
various 1-Naphtholsulfonic Acids.

————

developer Rf value X 100.
compounds system I  system I

I 98 96

I 78 81

m 51 68

Paper; Whatman No. 1 for chromatography {20 x 400 mm)
Developer: ' ‘
System |{; butanoi-acetic acid-water (4:1:5 v/v) system
.System 1I; butanol-pyridine-water (3:1:1 v/v) system
Detection of spot:
spray chromatogram with 0.1% p-nitrobenzene
diazonium chloride solution -
Condition . temperature at 25°C, relative humidity 50-60%
ascending development
Compounds: | ; 1-naphthol
Il ;potassium 1-naphthol-2-sulfonic acid
I ; sodium 1-naphthol-4-suifonic acid

Table 2. Results of thin layer chromatography
of various 1-Naphthotsulfonic acids.

Rf vélue X 100

developer
compounds system ] system ][
I 97 . 96
I 55 42
il 32 29

Piate: DC-Atufolien Kieselgel 60 F254 0 (Merck. German)
Developer: System | ; ethyl acetate-propanol-35% aq.
ammonia (5:4: 1 v/v) system
System |I; ethyl acetate-propanoil-35% aq.
ammonia (2:1:1 v/v) system
Detection of spot: spray chromatogram with 0.1% P-nitro
benzene diazzonium chloride solution
Condition: temperature at 25°C, relative humidity 50-60%,
ascending development
Compounds: | ; 1-naphthol -
U ; potassium 1-naphthol-2-suifonic acid
Il ; sodium 1-naptho!-4-suifonic acid
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Table 3. Composition of 1-Naphtholsulfonic
acids mixtures.

unit:mole/1;( ):mole %

N\ tomp- 4 i i
mixture

1 15( 30) 5(-10) 30( 60)
2 5C10) 15 30) 30( 60)
3 25( 50) 25( 50) o0( 00)
4 0( 5) - 0(C 0) 25( 50)
5 25(- 0) 25( 50) 25( 50)
6 0 (100) o( 0) o( 0)
7 50( 0) S0(100) o( 0)
8 0o( 0 0( 0) 50(100)

Compounds: | ; 1-naphthol

Il ; potassium t1-naphthol-2-sulfonic acid
il ; sodium 1-napthol-4-sufonic acid
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Table 4. Analytical results of 1-Naphtholsulfonic acid mixtures by I-7-4 Method 1

unit:mole %

1 I i} v Vv
Mixture 270-278  280-292 299-317 310-320 . 320-34]
1 30 49,7 21. 3 29.2 29.2 47.3
1 I 10 9.4 11.3 9.2 8.5 1.1
1} 60 40,9 67.3 61.5 62.3 41. 6
I 10 27.3 3.3 -1.4 10.7 67.9
2 I 30 30.6 38.2 35. 4 19.0 6.3
111 60 42. 1 58.5 65.9 70.2 25.9
1 50 51.9 50.9 49. 6 57.1 61.3
3 1 50 42.8 46.7 50.9 34. 5 37.5
I 0 5.3 4.3 —0.6 8.4 1.2
1 50 49.8 49.4 46.7 37.3 56,7
4 1] 0 0.2 1.1 4.2 15.0 3.2
il S50 40, 1 49. 5 49,9 47 .6 40. 1
I 0 6.6 6.7 —4.6 8.6 10.0
5 i1 50 33.8 48. 1 54.5 47. 5 30.0
i1 50 59.6 45,3 50.0 43.9 60.0
1 100 99.9 99.9" 99.9 99.9 99.9
é I 0 0 0 0 0 0
1] 0 0 0 0 0 0
I 0.1 0.4 0 0 0
/ I 100 99.7 99.5 99.9 99.9 100
) 0.1 0.1 0 0 0
I 0.2 0.8 0 0 0
8 I 0 0 0.2 0 0 0
H 100 99.8 98.9 99.9 99.9 99.9
Compounds: ! ; 1-napthhol
Il ; 1-naphthoi-2-sulfonic acid
tit ; 1-haphthol-4-sulfonic acid
2 2al s a R e 2de g & A R] 3} £}, ©] monosulfonic acid F+ & &=t o8 o}
, g uhiel Al EFPESS AL AP o] Yo} ?®
2. &, 25, AZte #H3l0| E =& 35 gl ol F 7+ &7t & YEhe= AL ethylacetate—
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o 5% ad ¥ gl = AAG A9t 7 FEsA Bel=,
A1) A EFg el 9§t B8 5 B gF '
22 mguviggdse] Atz 9 2 EA-e R gt 3. =&Z3% "2 MMEQ AM 55 AHE

2 Table 29 3A|3F viel 73}
o¥29} 2ol g2f9)e] 72134 1—naphthol & ©l
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Table 5.

BB i

unit: mole %

Sulfonation products of 1-Naphthol with 1.7 times 98.08-90% Sulfuric acid at 5-95°C for
1-5 hours

i

2 5E I—naphtholAloA 7}# 435 8 Aale F=
S wi 1o diBA matrix M2 824 5t 299

o i

5 25 45 75 95
I - I mn il m I i1} I 11|
‘ | 10.8 89.2 45.0 55.0 28.0 72,0 963 0.7 58.7 41.3
98.08 3 32.7 67.3 43.9 86,1 29.8 -70.2 34.3 64,7 51.7 48.3
5 50.0 - 50.0 48.5 47,5 27.9 72.1 26.2 73.8 5.0 95.0
] 39.0 61.0 40.7 59.3 59.6 40.4 32.4 67.6 40,4 59.6
96 3 34.8 65.2 35.1 b64.9 34.6 65.4 24,7 75.3 2.0 71.0
5 39.7 60.3 3)1.7 68.3 43.2 56.8 33.3 66.7 19.8 80.1
] 28.6 71.4 40.3 59.7 42,9 57.1 68.7 31.3 56.3 43.7
94 3 34.0 66.0 38.5 61.5 32.5 67.5 77.9 22.1 48.5 51.5
5 32.1 67.9 28.4 71.6 35.2 64.8 63.5 36.5 425 8§7.5
] 31.4 68.6 41.4 58.6 63.8 36.2 38.2 61.8 40.8 59.2
94 3 50.0 50.0 47.1 52.9. 56.5 43.5 23.9 76.1 28.9 71.1
5 52.6 47.4 47.8 52.2 4.0 96.0 0.0 100.0 18.5 B81.5
1 0.0 100.0 49.1 50.9 42.9 57.1 45.8 54.2 55.2 44.8
90 3 32.2 67.8 40.7 59.3 32.7 67.3 54.0 46.0 50.6 49.4
5 35.2 - 64.8 43.4 56.6 34.1 65.9 42,2 57.8 41.8 58.2
Compounds: H§ ; 1«néphthol-2-sulfonic acid
M ; 1-napthol-4-sulfonic acid
b 8
Q - ’ E
S o o o8 o
3 °or . - 2 22T =
:; \. .‘:
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R \ R « ____/
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Temperature (C) Time (hr.)
Fig. 4. Suifonation products of 1-naphthol with Fig. 5. Sulfonation product of 1-naphthol with
92% sulfuric acid for 5 hours 96% sulfuric acid for 1-56 hours at 45°C
: 1-naphthoi-2-sulfonic acid : 1-naphthol-2-sulfonic acid
¢ 1-naphtho!-4-sulfonic acid : 1-naphthol-4-sulfonic acid
EZEY A 8ol tisl] I—7—49 Wil et £ spy G5 @ 2AE A 5 Ache AL duth ©l
A& A= Table 40l FAI3 vt} 2k Table 4 = matrix 8] 3 #Hzlel A4t 243 Table 69l
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Table 6. Standard deviations by each method
and matrix for 1-Naphtholsulfonic
acid mixtures
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Fig. 6. Sulfonation products of 1-naphthol with
98.08—90% sulfuric acid for 5 hours at 45°C

. 1-naphthot-2-sulfonic acid
: 1-naphthol-4-sulfonic acic_i
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Fig. 7. Sulfonation préduct of 1-naphthol with
98.08—90% sulfuric acid for 1 hour at 456°C
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