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A study is made of the reactions undergone by o-aminoethylbenzene 
over a mixed oxide catalyst at atmospheric pressure, temperature 
580~ ~ C, either neat, or in the presence of H20, CO2, or N 2 as 
diluent. It is shown that under those conditions the main reaction is 
dehydrocyclization of the o-aminoethylbenzene to indole. The maxi- 
mum yield of indole (39%) is obtained at 620 ~ C with dilution with 
CO 2 or N 2 at a weight ratio 1:1 or 1:2, respectively. 

T h e r e  a r e  p a p e r s  dea i ing  with the  i ndus t r i a l  use  of 
o - n i t r o e t h y l b e n z e n e  [1-4] .  In p a r t i c u l a r ,  one a spec t  
of the u t i l i za t ion  is r educ t ion  to o - a m i n o e t h y l b e n z e n e ,  

fol lowed by t r e a t m e n t  with dehydrogena t ion  and de-  
h y d r o c y e l i z a t i o n  ca ta Iys t s .  The  d e h y d r o e y c l i z a t i o n  of 
o - e t h y l a n i l i n e  to indole o v e r  copper  c h r o m i u m  ca t a -  
lys t  at r educed  p r e s s u r e  has been  d e s c r i b e d  [2]. At 
640~ m m  the product  contained about44% indole. 

r e t i c a l .  A s i m i l a r  r e s u l t  is obtained when n i t rogen  is 
the di luent .  The  p e r c e n t a g e  of o - a m i n o s t y r e n e  in the 
product  i n c r e a s e s  at l ower  t e m p e r a t u r e .  Thus ,  while  
the content  is 5.6% in the  run ment ioned ,  at 580 ~ C 
with o the r  th ings  equal  it  is 13.4%. 

When the o - a m i n o e t h y l b e n z e n e  feed r a t e  is r a i s e d  
f r o m  300 to 1500 ml/l c a t a l y s t / h r ,  the indole c o n -  
tent  of the p roduc t  d rops  f r o m  39 to 33% whi le  the o-  

a m i n o s t y r e n e  content  i n c r e a s e s  s l ight ly .  
Inves t iga t ion  of di lut ion by s t e a m  o v e r  a wide  

r ange  showed that  i n c r e a s e  in the weight  r a t io  of o-  
a m i n o e t h y l b e n z e n e - w a t e r  led to d e c r e a s e  in the in-  

dole  content  of the  p roduc t  and to s o m e  i n c r e a s e  in 
the content  of o - a m i n o s t y r e n e .  Using s t e a m  (33.8%), 
the b e s t  y ie ld  of indole  is obtained at 620 ~ C, weight  
ra t io  o - a m i n o e t h y l b e n z e n e - w a t e r  1:1, and o - a m i n o -  
e thy lbenzene  feed r a t e  500 ml/l c a t a l y s t / h r .  When 
under  the s a m e  condi t ions  a d i luent  is  not  used,  the  
y i e ld s  of indole  and o - a m i n o s t y r e n e  a r e  about the s a m e ,  

but b y - p r o d u c t s  a r e  cons ide r ab ly  i n c r e a s e d .  

fl 15 30 rain 

Chromatogram of o-aminoethylbenzene 
catalytic conversion products: l)Water; 

2) deamination products; 3) aniline; 4) 

o-toluidine; 5) o-aminoethylbenzene; 6) 
o-aminostyrene; 7) indole. 

An American patent [5] describes conversion of o- 

aminoethylbenzene over a Pt on AI203 catalyst in an 

atmosphere of helium. The authors consider that 

under those conditions dehydrocyclization is largely 
suppressed. At 550 ~ C the product contains 9% o- 

aminostyrene and a small amount of indole. 

We have studied the reactions of o-aminoethyl- 

benzene over a mixed oxide catalyst [6]. Runs were 

made at atmospheric pressure without diluent, or 

with the addition of steam, carbon dioxide or nitrogen. 

Analysis of the data of Table 1 leads to the conclu- 

sion that under the stated conditions the main reaction 

is dehydrocyclization of o-aminoethylbenzene to in- 

dole; a relatively small amount of o-aminostyrene is 

formed. The maximum content of indole in the pro- 

duct (51.5%) is found at 620 ~ C and d i lu t ion  with CO 2 

in a 1:1 weight  ra t io .  The  y ie ld  of indole is 34% theo -  

EXP E RIM ENT AL 

The  s t a r t i n g  o - a m i n o e t h y l b e n z e n e  was s y n t h e s i z e d  
as d e s c r i b e d  in [7], and had the  fo l lowing cons tan ts :  
bp 9 3 - 9 4  ~ C (10 mm);  nD 2~ 1.5618, d42~ 0.9827. The  
l i t e r a t u r e  g ive s  [8]: bp 216 ~ nD ~2 1.5584, d422 0.9830. 

Runs p r o c e d u r e .  A flow s y s t e m  was used  with 
10 ml  ca t a lys t .  In a l l  runs  ca t a ly s t  ac t iv i ty  was  kept  

cons tant  and checked  by runs  with o - a m i n o e t h y l b e n -  
zene  under  s t anda rd  condi t ions .  Af t e r  each  run  the  
r e a c t o r  was f lushed  with 10 ml  w a t e r  to r e c o v e r  the 
r e a c t i o n  p roduc t s  comple t e ly .  Sal t ing out was appl ied 

to the aqueous  r e a c t i o n  p roduc t s ,  whose  w a t e r  con-  

ten ts  w e r e  d e t e r m i n e d  by the  c a r b i d e  method  [6], the 
w a t e r  be ing  e x p r e s s e d  in t e r m s  of the to ta l  weight  of 
sa l t ed  out p roduct .  The  c o m p o s i t i o n  of the o rgan ic  

p a r t  of the ca t a ly s t  was  d e t e r m i n e d  by GLC. To i s o -  
la te  the indole ,  34.8 g p roduc t s ,  conta in ing 41.4% in-  
dole ,  w e r e  taken,  and v a c u u m - d i s t i l l e d  to g ive  8.3 g 
slightly yellowish crystalline crude material, bp 91- 
95 ~ C (3.5 ram). After recrystallizing from n-hexane 
it had rnp 51 ~ C. Found: C 82.27; H 5.84; N 12.04%. 
Calculated for CsHTN: C 82.01; H 6.02; N 11.96%. 

GLC of o-aminoethylbenzene dehydrogenation and 
dehydrocycllzation products. The o-aminoethylben- 
zene conversion products were chromatographed with 
a KhL-4 instrument, the stationary liquid phase being 
our ethylene oxidetetrahydrofuran eopolymer[6]. The 
IOKh AN SSSR (Institute of Organic Chemistry AS 
USSR) modified method [9[ of introducing a small 
amount (0.4%) liquid phase on NaCI crystals (grain 
diameter 0.25-0.5 ram) was used; where the carrier 
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Ani l ine  
o- Tolu id ine  
o -Aminoe thy l -  

benzene 
Indole r 

Mixture 

component  

Table 2 
Chromatographic Analysis  of a Synthetic Mixture 

Found from the 
Taken 1 --chr~ Correction factor 

!3.53 10,90 0.76 

37.97 [ 40,6l 2395 2890 0,86 
38,20 40.96 131 

(NaC1) was t rea ted  with NaOH before applying the 
liquid phase.  Column length 2 m, c a r r i e r  gas He, 
ra te  40 -ml/min; separa t ion  was effected at 160 ~ C. 

As the f igure shows, the above conditions give 
adequate separa t ion  of all components of the mixture  
formed by o-aminoethylbenzene conversion.  As the 
product components belonged to different  c l a s ses  of 
organic compounds, the percentage of each component 
as found from the ehromatogram had to be cor rec ted .  
For  this purpose a synthetic mixture was p repa red  
f rom aniline, o-toluidine,  o-aminoethylbenzene,  and 
indole (Table 2) and the conversion fac tors  determined.  
In the case  of o -aminos ty rene  the factor  was taken to 
be 0.8. 

REFERENCES 
1. T. Lesiak,  D. Huszcza, and K. Sujkowska, 

P r zem.  Chem.,  40, 506, 1961. 
2. T. Lesiak,  P r zem.  Chem.,  40, 573, 1961. 

3. B. Sila, T. Lesiak,  W. Zacharewicz,  K. 
Weselowski ,  B. Ciszewski,  and L. Kaminski,  Przem.  
Chem.,  41, 70, 1962. 

4. T. Lesiak,  P r zem.  Chem.,  41, 140, 1962. 
5. U.S. patent no. 2967202, 19613 RZhKh, 12Ll10, 

1962. 
6. A. A. Artamonov, A. A. Balandin, and R. D. 

Bondarchuk, DAN, 164, 327, 1965. 
7. P. M. Kochergin, ZhOKh, 27, 3204, 1957. 
8. Handbook of Chemist ry  [in Russian] Moscow- 

Leningrad, 2, 1951. 
9. E. I. Karpeiskaya,  V. A. Ferapontov,  and S. A. 

Matveeva, Abs t rac t  of Pape r s  read at the 3rd All -  
Union Conference on Gas Chromatography [in Russian],  
Moscow, 1964. 

4 Apri l  1966 Zelinski i  Institute of o rgan ic  Chem- 
i s t ry  AS USSR, Moscow 


