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PREPARATION OF 4,4'-DI-t-BUTYLCIPHENYL - DERIVATIVES 

1 Submitted by Masashi Tashiro" and Yasuhisa Fukuda 
( 11/3 0/'8 2 ) 

Research Institute of Industrial Science 
Department of Molecular Science and Technology 
Graduate School of Engineering Sciences 
Kyushu University 86 
Sakamoto, Kasuga, Kasuga-shi, Fukuoka 816, JAPAN 

Gouki Fukata 

Department of Food Science and Technology 
Faculty of Engineering 
Toh-a University 
Kusuno, Shimonoseki-shi, Yamaguchi 751, JAPAN 

Introduction of functional groups into the positions 2,2' 

and 6,6' of diphenyl is generally difficult. We have investi- 

gated the selective preparation of aromatic compounds using 

txt-butyl as a positional protective group. 2~ 

the nitration of 2-bromo- and 2,2'-dibromo-4,4'-di-t-butylk-i- - 

phenyl-(IIa and IIb) and bromination of 2,2'-dinitro- and 2,2'- 

d i a m i n o - 4 , 4 ' - d i - t - b u t y l t i p h e n y l ( I V  - and VII). 

We now report 

Nitration of IIa with a mixed acid of conc. nitric acid 

and sulfuric acid afforded 2-bromo-5,2'-dinitro-4,4'-di-t-bu- - 

ty1:;iphenyl (IIIa) in only 11% yield together with an insepar- 

able mixture. Similar reaction of IIb gave 2,2'-dibromo-5,5'- 

dinitro-4,4'-di-t&-butyl5iphenyl (IIIb) in 18% yield with 

tarry materials. It should be noted that the nitro group at-- 

tacked position 5 of the ring with the bromo group and posi- 

tion 2' of the other ring in the nitration of IIa and that the 

two nitro groups attached to the positions 5 and 5' in the 

case of IIb. However, the bromination of IV resulted in at- 

tack at position 2 to give V in 36% yield, which was easily 

reduced by Sn and HC1 to afford VI in good yield. On the oth- 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
4
3
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



Volume 15, NO. I;  (1983) OPPI BRIEFS 

e r  hand, brominat ion of V I I  a f f o r d e d  V I I I  i n  49% y i e l d .  I n  

t h i s  c a s e ,  t h e  two bromo groups a t t a c k e d  a t  p o s i t i o n s  5 and 

B r  

-+@P+ Br 

H N 0 3  /€!zS04 

11% 

H N 0 3  / H  2S04 

18% 
c 

B r  

IIIa 

B r  NO, 

0 ,i Bk 
L 

I I b  I I I b  

B r 2 / F e  

B r  NO2 

56% 
I 

No 2 
IV V 

S n / H C 1  I 7 9 %  S n / H C 1  I 
VIII VI I VI 

Scheme 1 

5 '  r a t h e r  t han  p o s i t i o n s  2 and 2 ' .  The use  of t h e  s u b s t i t u t e d  

b iphenyls  a s  s t a r t i n g  materials f o r  t h e  p r e p a r a t i o n  of carba-  

z o l e s ,  d ibenzofurans  and hydroxybiphenyls  w i t h  and wi thou t  
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p r i o r  removal of t h e  t - b u t y l  g r o u p  i s  u n d e r  i n v e s t i g a t i o n .  

EXPERIMENTAL SECTION 

4 N i t r a t i o n  of 1Ia . -  To a s o l u t i o n  of 300 mg ( 0 . 9  m m o l )  of I I a  

i n  1 0  m l  of A c 2 0  w a s  g r a d u a l l y  added a m i x t u r e  of 0 . 5  m l  

of f u m i n g  H N 0 3  a n d  0 . 1  m l  o f  c o n c .  H2S04 a t  less  t h a n  5OoC. 

A f t e r  t h e  r e a c t i o n  m i x t u r e  w a s  s t i r r ed  f o r  1 h r ,  it w a s  p o u r e d  

i n t o  a large amount o f  water ,  s t i r r ed  o v e r n i g h t  a n d  e x t r a c t e d  

w i t h  b e n z e n e .  T h e  b e n z e n e  s o l u t i o n  w a s  d r i e d  a n d  e v a p o r a t e d  

i n  v a c u o  t o  leave  t h e  r e s i d u e  w h i c h  w a s  c h r o m a t o g r a p h e d  o n  

s i l i ca -ge l  u s i n g  b e n z e n e  as a n  e l u e n t  t o  a f f o r d  40 m q  (11%) 

of I I I a  as  p a l e  y e l l o w  n e e d l e s  ( e t h a n o l )  , mp. 146-147.5O.  

I R  ( K B r )  2 9 6 0 ,  1 5 3 0 ,  1 3 4 5 ,  1 0 8 0 ,  9 0 0  a n d  8 8 5  c m - l ;  'H-NMR 

( C D C 1 3 )  6 1 . 4 4  (9H, s ) ,  1 . 4 6  ( l H ,  s ) ,  7 . 2 0  ( l H ,  - c ) ,  7 . 2 2  ( 1 H , d ,  

J = 8 H z )  , 7 . 6 9  ( l H ,  dd,  J = 8 Hz,  J = 2 Hz) , 7.76  ( l H ,  s )  , 

8 . 1 1  ( l H ,  d ) .  Mass m / e  4 2 1  ( M  - C H 3 ) .  

-1. Calcd fo r  C20H23BrN204: C ,  5 5 . 1 8 ;  H ,  5 . 3 3 ;  N ,  6 . 4 4 .  

Fqund:  C ,  5 5 . 3 8 ;  H, 5 . 3 8 ;  N ,  6 . 2 4 .  

+ 

N i t r a t i o n  o f  1 I b . -  A s o l u t i o n  o f  8 g ( 1 9  mmol) o f  I I b 4  i n  100 

ml of A c 2 0  w a s  t rea ted  a n d  w o r k e d  up as descr ibed above t o  

g ive  1 . 7 7  g ( 1 8 % )  of I I I b  as color less  n e e d l e s  ( e t h a n o l ) ;  mp. 

224-225O. I R  ( K B r )  2 9 5 0 ,  1 6 0 0 ,  1 5 2 0 ,  1 4 6 0 ,  1 3 6 0 ,  1 3 4 5 ,  890 

c m  '; 'H-NMR ( C D C 1 3 )  6 1 . 4 5  (18H, s), 7 . 2 2  ( 2 H ,  s ) ,  7 . 8 1  ( 2 H ,  

s ) ;  Mass m / e  516  ( M  1 .  

A n a l .  Calcd fo r  C 2 0 H 2 2 B r 2 N 2 0 4 :  C ,  4 6 . 7 1 ;  H, 4 . 3 1 ;  N ,  5 . 4 4 .  

Found:  C ,  4 6 . 7 9 ;  H ,  4 . 3 5 ;  N ,  5 . 2 2 .  

- 

+ 

B r o m i n a t i o n  of 1 V . -  To a m i x t u r e  of 1 0  g ( 2 8  mmol) of I V 4  a n d  

a s m a l l  amount  of F e  p o w d e r  i n  50 m l  of C C 1 4  w a s  added g r a d u -  

27 3 
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a l l y  a s o l u t i o n  of 3 . 5  ml of B r 2  i n  20 ml o f  C C 1 4  a t  room t e m -  

p e r a t u r e .  A f t e r  t h e  r e a c t i o n  m i x t u r e  was r e f l u x e d  f o r  20 h r s ,  

an  a d d i t i o n a l  s o l u t i o n  o f  3 . 5  ml o f  B r 2  i n  20 m l  o f  C C 1 4  w a s  

a d d e d ,  a n d  t h e n ,  i t  w a s  r e f l u x e d  a g a i n  f o r  4 8  h r s ,  i t  w a s  

p o u r e d  i n t o  a l a r g e  amount  o f  water and  e x t r a c t e d  w i t h  C H 2 C 1 2 .  

The C H 2 C 1 2  s o l u t i o n  w a s  washed w i t h  codium t h i o s u l f a t e  s o l u -  

t i o n  and w a t e r ,  d r i e d  w i t h  Na2S04 and e v a p o r a t e d  i n  vacuo  t o  

a f f o r d  6 . 8 3  g ( 5 6 % )  o f  p u r e  V as y e l l o w  p r i s m s  ( e t h a n o l ) ;  mp. 

195-198O. I R  ( K B r )  2 9 5 0 ,  1 9 5 0 ,  1 5 2 0 ,  1 3 4 0 ,  1 2 6 0 ,  1 1 1 0 ,  730  

':m 

7 . 6 8  ( l H ,  dd ,  J = 8 Hz ,  J = 2 H z ) ,  7 . 8 9  (lH, 6, J = 2 Hz), 

8 . 0 3  ( l H ,  d ,  J = 2 H z ) ,  8 . 2 7  ( l H ,  d ,  J = 2 H z ) ;  Mass: m / e  436 

(M') , 434 (M').  

Ana l .  Calcd f o r  C 2 0 H 2 3 B r N 2 0 4 :  C ,  5 5 . 1 8 ;  H ,  5 . 3 2 ;  N ,  6 . 3 9 .  

Found: C ,  5 5 . 3 8 ;  H ,  5 . 4 3 ;  N ,  6 . 3 9 .  

- 
'H-NMR ( C D C 1 3 )  6 1 . 4 2  ( 1 8 H ,  s ) ,  7 . 0 8  (lH, d ,  J = 8 112) , 

4 B r o m i n a t i o n  o f  V I 1 . -  T o  a m i x t u r e  o f  500  mg ( 1 7  mmol) of V I I  

and  a smal l  amount o f  Fe powder  i n  5 m l  of  C C 1 4  w a s  added  g r a d -  

u a l l y  a s o l u t i o n  of 0 . 1 8  ml o f  B r 2  i n  2 m l  o f  C C 1 4  u n d e r  ice- 

c o o l i n g .  A f t e r  b e i n g  s t i r r e d  f o r  30 min.  a t  room t e m p e r a t u r e ,  

t h e  r e a c t i o n  m i x t u r e  w a s  made a l k a l i n e  w i t h  1 0 %  NaOH and t h e n  

e x t r a c t e d  w i t h  CHC13 .  

e r ,  d r i e d  over Na2SD4 and  e v a p o r a t e d  t o  l e a v e  t h e  r e s i d u e  

which  w a s  r e c r y s t a l l i z e d  f rom h e x a n e  t o  g i v e  30 mg ( 5 6 % )  of 

V I I I  as p a l e  brown pr isms ( h e x a n e ) ;  mp. 2 2 0 - 2 2 1 . 5  . I R  ( K B r )  

3 4 5 0 ,  3 3 5 0 ,  1 6 1 0 ,  1 3 7 5  c m - l ;  'H-NMR ( C D C 1 3 )  6 1 . 4 7  ( 1 8 H ,  s ) ,  

3 . 6 3  (4H,  s )  , 6 . 8 6  (2H, s ) ,  7 . 3 3  (2H,  s ) ;  Mass m / e  4 5 6  ( M  ) ,  

454  (M') .  

The C H C 1 3  s o l u t i o n  w a s  washed  w i t h  wa t -  

0 

+ 

A n a l .  Calcd f o r  C 2 0 H 2 6 B r 2 N 2 :  C ,  5 2 . 8 8 ;  H ,  5 . 7 7 ;  N ,  6 . 1 7 .  

Found: C, 5 2 . 7 7 ;  H ,  5 . 8 3 ;  N ,  6 . 1 0 .  
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Reduct ion of V.-  To a s o l u t i o n  of 5 . 5  g ( 1 3  mmol) of V and 25 

m l  o f  conc. H C 1  i n  50 m l  o f  e t h a n o l  w a s  g r a d u a l l y  added 6 g of 

Sn powder on water b a t h  (80° ) .  A f t e r  t h e  r eac t ion  m i x t u r e  w a s  

r e f l u x e d  f o r  1 h r ,  it w a s  p o u r e d  i n t o  a l a r g e  amount o f  w a t e r ,  

made a l k a l i n e  w i t h  1 0 %  N a O H  s o l u t i o n  and  e x t r a c t e d  w i t h  e t h e r .  

The e t h e r  s o l u t i o n  w a s  washed w i t h  w a t e r ,  d r i e d  over  Na2S04 

and e v a p o r a t e d  id v a c u o  t o  leave t h e  r e s i d u e  which  w a s  r e c r y -  

s t a l l i z e d  f rom hexane  t o  g i v e  3 .75  g ( 7 9 % )  o f  V I  as colorless 

needles  ( h e x a n e ) ;  m p .  137.5-140O. I R  ( K B r )  3450,  3350,  2950,  

1610 ,  1 4 1 0 ,  1 3 0 0 ,  840 c m - l ;  'H-NMR (CDC13)  6 1 . 3 1  (9H, s), 

1 . 3 3  (9H, s ) ,  6 .71  (lH, d ) ,  6 .78-6.92 (3H, m ) ,  7 .07  ( 2 H ,  d ) .  

A n a l .  Calcd f o r  C 2 0 H 2 8 B r N 2 :  C ,  64 .00 ;  H ,  7 .25 ;  N ,  7 .46 .  

Found: C ,  63 .96;  H ,  7 .32 ;  N r  7 .36 .  
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