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Abstract - Heating of 2,2'-diamino-4,4'-di-tert-butyldiphenyl 
(2)  in 85% H3P04 afforded carbazole ( z ) .  However, use of diethy- 

lene glycol as a solvent did not glve but 2.7-di-tert-butyl- 

carbazole , was formed in 64% yield. 

It has been previously reported that2 treatment of 4.4'-di-tert-butyl-2-nitro- 

biphenyl with triethylphosphite afforded 2.7-di-tert-hutylcarbazole which was 

easily trans-tert-butylated with A1C13 catalyst in benzene to give carbazole ( 2 ) .  
Compound ( 2 )  was also prepared by acid-catalyzed cycllzatlon3 of 2.2'-diamino- 
blphenyl ( k ) .  

On the other hand, phosphoric acld-catalyzed de-tert-butylation of 4-piperidino- 

2.4.6-tri-tert-butyl-2,s-cyclohexa-dien-1-on (2)  afforded 4-piperidinophenol ( % I .  4 



The above r e s u l t s  suggest  t h a t  compound 2 might be prepared by ac id-cata lyzed 

c y c l i z a t i o n  a s  we l l  a s  de - t e r t -bu ty la t ion  o f  2,2'-diamino-4.4'-di-tert-butylbiphenyl 

(21 i n  one s t e p .  

Treatment o f  wi th  phosphoric a c i d  was c a r r i e d  o u t  under va r ious  c o n d i t i o n s ,  and 

t h e  r e s u l t s  are summarized i n  Table 1. A s  i s  shown i n  Table 1 ,  t h e  y i e l d  o f  t h e  

expected 2 i nc reased  wi th  i n c r e a s i n g  o f  r e a c t i o n  t ime and wi th  e l e v a t i o n  o f  reac- 

t i o n  temperature.  However, a t  250 C, t h e  y i e l d  i s  lower than t h a t  of temperature  

of  2 2 0 ' ~  and it decreased wi th  i n c r e a s i n g  of r e a c t i o n  t ime.   his means t h a t  t h e  

product & may be unstable  a t  such h ighe r  temperature .  When polyphosphoric a c i d  was 

used i n s t e a d  of phosphoric a c i d ,  t h e  y i e l d  o f  2 was lower than t h a t  of t h e  l a t t e r  

case .  1t was a l s o  found i n  a l l  above cases  t h a t  a smal l  amount of 2- ter t -butyl -  

carbazole  ( k )  was d e t e c t e d  by GC a n a l y s i s .  Authent ic  sample of $, was previously  

prepared by t h e  r epor t ed  method. 
2 

It should be noted t h a t  2.7-di-tert-butylcarbazole (21' was obta ined i n  considerable 

y i e l d  a s  a s o l e  product  b u t  no t  compound x, when d ie thy lene  g lyco l  was used a s  a 

s o l v e n t .  

Unfortunately,  why such d i f f e r e n t  r e s u l t s  were a r i s e n  from t h e  d ~ f f e r e n t  cond i t ions  

used i s  n o t  c l e a r  by t h e  a v a i l a b l e  d a t a .  

From t h e  above r e s u l t s ,  it might be assumed t h a t  t h e  compounds 1 and k would be 

in t e rmed ia te s  f o r  t h e  formation o f  ;t from under t h e  cond i t ions  used. However, 

hea t lng  of t h e  both compounds 2 and & under s i m i l a r  cond i t ions  d i d  n o t  g ive  any 

product bu t  t h e  s t a r t i n g  compounds were recovered i n  almost q u a n t i t a t i v e  y i e l d s ,  

r e s p e c t i v e l y .  

H3P04 H3P04 

f - £ - x  
A A 

Based on t h e  above r e s u l t s ,  i t  mlght be concluded t h a t  i n i t i a l l y  d e - t e r t - h u t y l a t i o n  

occurred t o  g ive  2,2 '-diaminobiphenyl ( 1  via 4-tert-butyl-2.2'-diamino d e r i v a t e  IC 
and then c y c l i z a t i o n  of & happened t o  a f f o r d  compound &. However, formation of a  

s m a l l  amount of i n d i c a t e s  somewhat occurrence  of c y c l i z a t i o n  o f  t. 
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Table 1. Treatment of 2.2'-diamino-4.4'-di-tert-hutylbiphenyl (k) with phosphoric 
acid.a) 

Run Temp ('c) ') Tlme (h) Product (%)'I 

1 160 24 no reaction d) 

a) A mlxture of 100 mg of 2 and 6 ml of phosphoric acid was heated 
under an atomosphere of dry nitrogen, unless indicated otherwise. 

bl The temperature of oil bath are shown. 

CI The yields were determined by G.C.. 

d) The starting compound 2 was recovered i n  almost quantitative yield. 

el Compound 2, was recovered in 40% yield. 
fl The plus sign means less than 1% yield. 

4) Polyphosphoric acid (commercially available) was used instead of 
phosphoric acid. 

h) A mixture of 100 mg of 5 ,  0.1 ml of phosphoric acid, and 8 ml of 
ethylene glycol was heaped. 

i) The isolated yields are shown. 

jl A mixture of 5 g of 2 ,  1.25 ml of 85% H3P04 and 50 ml of diethylene 
glycol was heated. 



Scheme 1 
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