DAEHAN HWAHAK HWOEJEE
Vol. 12, Number 3, 1968
Printed in Republic of Korea

MU 0| E{L&2 BEERM &t
Aminophenol 52| E{k8) EERESRKHE (1)*
wmEEe] R AREAEY B
ERABRE TR

# E 7]
(1968. 7. 25. FH)

Dehydropolycondensation of Aminopenols under the Catalytic
Action of Metallic Chelate Compounds(I)*

Effects of the Solvents and Characteristics of the Oligomers Obtained
by
KYU SUCK CHOI

College of Engineering, Hanyang University, Seoul
(Received July 25, 1968)

ABSTRACT

Fe-EDTA complex, which is easily formed when Fe salt and EDTA - 2Na are mixed in the aque-
ous medium, is found to be a very effective catalyst in the dehydropolycondensation of amino-
phenols.
the catalyst, Fe(III)-EDTA complex (higher

oxidation state) is reduced to less stable Fe(II)-EDTA complex (lower oxidation state), and the

In the dehydropolycondensation of aminophenols,

latter is easily oxidized by air to the original higher oxidation state complex, therefore the catalytic

action of Fe-EDTA complex is found to be recycled effectively.

Under the catalytic action of the above mentioned complex, p-aminophenol is polymerized in the aque-

ous medium to form the oligomers of p-aminophenol, which the degree of polymerization to be 5 or

more. The oligomers formed contain partly quinone nucleus as well as amino and hydroxyl groups.
In this study, the effects of the solvents and characteristics of the oligomers are discussed.
These types of polymerizations catalyzed by the metallic chelate compounds are considered to be

very closely related to the reactions in the living matters.
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Table 1. Yield of the oligomer in organic solvents

Yield of oligomerw:(%)
Reaction —

No. phenol(mol) (mol) (mol) time (hrs) temp. Acetone Acetone Total
sol. fraction  insol. fraction

1 10-2 1073 DMF (0.5) 22 Room temp. 28 11 39

2 1" ” Pyridine (0.5) ” ” 20 3 23
DMF (0.5

3 ” ” H,0 Eo 5% »” ” 53 28 86
Pyridi

4 ” ” HZS ne (((()) 55) ” ” 28 60 88
MEK (0.5

5 " " M go. 3 " " 59 10 69
DMF (0.5) 85°C, 2hrs.

6 " ” H,0O  (0.5) ” Room temp. 57 41 98

- Pyridine (0.5

7 ” ” H::O ! EO- 53 ” “ 30 68 98

* Weight percentage

based on the weight of the monomer used.
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Table 2. Yieid of the oliromers in the agueouns solution
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(3, Uptake**

Exp. 0
No. (mole) (mole) (i) pil time (hrs.) (b Arctone “Acetone Total
sol. frart;on insol. fraction
8 1.2X106°® 1.2>107% 250 3.0 6 177 38.5 28 66. 5
9 ” ” ” 6.0 4 228 5.1 35 90. 1
10 4 ” ” 6.5 4 242 41.1 50.2 1.3
11 ” ”" ” 7.7 ” 250 23.2 76.8 100
12 ” ” ” 10.0 ” — 18 19 37
* Pe(1)-EDTA (Perrous sulfate is used) -
** Results obtained from the (J; uptake determination apparatus at 18°C
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Figure 1. Effect of pH to the yield yield and O, uptake (pll 5~8)
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Table 3, Oxygen uptake for different molar ratio

(Fe-EDTA/p-aminophenol)
[in Warburg Apparatus, Monomer conc, =0.0133
mole/! at pH 8 (NH,CI-NH,OH buffer is used), 25°C]

—fF}E Table 4

Mol. ratio
Fime. (min.) 0.05 0.1 0.5 1.0
5 1.20 1.50 1.80 1.90
10 2.00 2.75 3.10 3.55
20 3.55 5.40 5.90 6. 45
30 4.45 7.40 8.25 9.00
40 5. 60 9.80 10. 65 11.70
60 7.10 13.30 14. 60 15. 65
9 8.65 17.65 19. 80 19.95
120 9.50 21. 30 21.90 22.90

N.B. Data in the table refer to the readings of the
manometer in Warburg apparatus at the correspo-
nding time.
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Figure 3. Oxygen uptake plotted against time
for differemt molar ratio (Fe-EDTA/
p-aminophenol) at pH 8 (NH,CI-NH,OH
buffer) and 25°C
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Table 4. Characteristics of the products

MW (EDENo MP. (O e (i)

Elementary analysis (%)

Products Color —_—_—— e
C H N Ash
Acet. sol. part Dark brown 450~550 282~6 370 65. 59 4.36 12.06 1
Acet. insol. part ” - >300 1 61.84 3.10 10. 69 7

* Values obtained by the sealed tube method.
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Figure 4. IR spectra of the oligomers
A; Acetone insoluble fraction
B; Acetone soluble fraction
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Figure 5. IR spectra of the heat-treated and
untreated acetone soluble oligomers
A; Acetone soluble fraction (untreated)
B; Heat-treated at 300°C for a few seconds
C; Heat-treated at 300°C for five minutes
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Figure 6. IR spectra of the heat-treated and
untreated acetone insoluble oligomers
A; Acetone insoluble fraction (untreated)
B; Heated to 200°C
C; Heated to 300°C

PES S HYEERER EEs Ao Aot
ob wpebA ApEERel of RS ST ENE Sk #
e Fiho 2 HEEE T

Acetone WIIEFES EIE Ao FEFS 370mu
(methanol solvent)el| A 1,,,. 2 YEMY g An e
2 A FE7E A —Fkste 9o (Fig. 4, 1650cm™

B2 0| LA MULIFA k3 Aminophenol ¥9| Fafehy TAHARE (1) 119

Acetone Acetone Heat-
soluble part insoluble part treated*

Solvents

Methanol
Ethanol
n-Propanol
n-Butanol
Ether

THF

Dioxane

“OOXO0O00O0
oX X X X X

Petroleum ether
Benzene

Toluene

X X X X

Xylene
Chloroform

CCly

CS,
Monoethanolamine
Triethanolamine

Pyridine

X X X ® X X X X

Acetic acid
Acetophenone
DMF

ODPDPDPDPDOX XX XXX XX@XDDDPD
*

OO0 0000 X x x X x X

X

* Heat-treated at 300°C for 5 min.
O:Sol. A iSparingly sol. X
%:Sol. only a minute guantity
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Figure 7. IR spectra of the derivatives
A; 3, 5-Dinitrobenzoyl chloride derivative
B; Phenyl isocyanate derivative
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