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ORGANIC PREPARATIONS AND PROCEDURES INT.  13(2), 93-96 (1981) 

t STUDTES ON FRIEDEL-CRAFTS CHEMISTRY. 5 .  

THE A1C13-CH3N02-CATALYZED FRIEDEL-CRAFTS FBACTIONS 

OF BIS (BROMOMETHYL) BENZENES WITH BENZENE 

Shuntaro  Mataka, Yuhsuke Tsuda, 

Kazufumi Takahashi  and Masashi T a s h i r o  
* 

Research I n s t i t u t e  o f  I n d u s t r i a l  S c i e n c e ,  Kyushu U n i v e r s i t y  8 6 ,  
Hakozaki, Higashi-ku,  Fukuoka 812, JAPAN 

There  are f e w  p r e p a r a t i v e l y  u s e f u l  p rocedures  f o r  t h e  syn- 

t h e s i s  of 1 ,2-d ibenzylbenzene  (Ira). The F r i e d e l - C r a f t s  reac- 

t i o n  o f  1 , 2 - b i s  (bromomethyl) benzene ( Ia)  w i t h  benzene,  c a t a -  

lyzed by A1C13, FeC13, TiC14 or SnC14, g i v e s  t h e  d e s i r e d  I I a  ill 

low y i e l d  i n  e a c h  cases. Diphenylmethane is formed as a by- 

p r o d u c t  by t h e  t r a n s b e n z y l a t i o n  r e a c t i o n  o f  I I a  and an th racene  

Find o t h e r  u n i d e n t i f i e d  p r o d u c t s  are also formed. The r e c e n t l y  

reported p r e p a r a t i o n 2  of I I a  [and of 1,4-dibenzylbenzene (Ifc) I 

- eph C H 2 B r  
A1C 1 3- CH 3N02 

Benzene Q C H 2 B r  CH2Ph 

+ 

I I1 

a)  1,2-  b )  1 , 3 -  c) 1,4- 

by t h e  AgC104-promoted b e n z y l a t i o n  o f  

IV 

benzene w i t h  I a  [and w i t h  
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MATAKA, TSUDA, TAKAHASHI AND TASHIRO 

1 , 4-bis  (bromomethyl) benzene ( Ic )  i n  t h e  s y n t h e s i s  o f  I Ic ]  i s  

n o t  p r a c t i c a l  because  AgC104 is expensj-ve. 

I n  t h e  cour se  of o t h e r  s t u d i e s ,  w e  needed s u b s t a n t i a l  

q u a n t i t i e s  of I I a .  The re fo re ,  w e  r e - i n v e s t i g a t e d  t h e  r e a c t i o n s  

of I w i t h  benzene us ing  A1C13-CH3N02 complex a s  a c a t a l y s t ,  

which i s  known n o t  t o  be a c t i v e  i n  t h e  t r a n s b e n z y l a t i o n  re- 

a c t i o n  of some ary lmethanes .  The r e a c t i o n  o f  Ia-c w i t h  ben- 

zene was c a r r i e d  o u t  i n  t h e  p re sence  of t h i s  c a t a l y s t ,  and t h e  

r e s u l t s  a r e  summarized i n  Table  1. The d e s i r e d  compound I I a  

w a s  o b t a i n e d  i n  75% y i e l d  when t h e  r e a c t i o n  w a s  carried o u t  a t  

room t empera tu re ,  whereas  diphenylmethane (111) was d e t e c t e d  

i n  t h e  r e a c t i o n s  conducted a t  e l e v a t e d  t empera tu res .  1 ,3-  ( I I b )  

and l I4-Dibenzylbenzene  ( I Ic)  w e r e  o b t a i n e d  i n  52 and 62% 

y i e l d s ,  r e s p e c t i v e l y ,  and a small amount of a I a ' - b i s ( 4 - b e n z y l -  

pheny1)-p-xylene ( I V )  w a s  isolated i n  t h e  r e a c t i o n  of Ic w i t h  

benzene.  

The r e a c t i o n  o f  I11 w i t h  Ic  i n  t h e  p re sence  of A1C13- 

CH NO complex d id  n o t  g i v e  I V ;  on ly  r e s i n o u s  materials and un- 

r c a c t e d  I11 w e r e  o b t a i n e d .  However, when I I c  was t r e a t e d  w i t h  

A1Cl3-CH3NO2 complex i n  benzene f o r  72 h r s ,  I V  w a s  formed i n  2 %  

y i e l d .  W e  t e n t a t i v e l y  p ropose ,  t h e r e f o r e ,  t h a t  I Ic  is  an  i n t e r -  

mediate  i n  t h e  format ion  o f  I V .  

3 2  

A l C l  3-CH 3 N 0 2  A1C 1 3-CH 3 N 0 2  
/ I  

I I C  - I V  - / I  I11 + I C  
r t . ,  72 h r s  

I n  summary, A1C13-CH3N02 complex e f f e c t i v e l y  c a t a l y z e s  

t h e  F r i e d e l - C r a f t s  r e a c t i o n  of I w i t h  benzene t o  g i v e  11. 

9 4  
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FRIEDEL-CRAFTS REACTIONS O F  BIS(BROM0METHYL)BENZENES WITH BENZENE 

Cable 1. The A1C13-CH NO -Cata lyzed  F r i e d e l - C r a f t s  Reac t ions  

of B i s  (bromomethyl) benzenes w i t h  Benzene. 
3 2  

P roduc t s  , 
I1 I V  Benzene I A 1 C 1 3  CH3N02 T i m e  

sa) g g (Yie ld )  g (Yie ld )  
h r  9 Run m l  

1 1 5  2 . 0 0 ( 1 a )  0.50 1 .13  6 1 .43(74)  0 

2 500 50 .00( Ia)  12.6 17.3 6 36.8 (75)  0 

3 50 5 .00 ( Ib )  1.26 1 .73  5 2 .55(52)  0 

4 50 5 . 0 0 ( I c )  1 . 2 6  1 .73  2.5 2 .78(57)  0 . 0 6 ( 1 )  

5 . 0 0 ( I c )  1 . 2 6  1 . 7 3  5 3.03(62)  0 . 2 6 ( 3 )  5 50 

a )  Molar r a t i o  o f  I : A1C13  = 1 : 0.5 

EXPERIMENTAL 

A l l  m e l t i n g  p o i n t s  are uncor rec t ed .  

Reac t ion  o f  I w i t h  benzene.- 

CH3N02 i n  benzene w a s  s t i r r e d  a t  room tempera tu re  f o r  a p e r i o d  

shown i n  Table 1, it w a s  poured  i n t o  a l a r g e  excess o f  1% hydro- 

c h l o r i c  a c i d .  The o r g a n i c  l a y e r  w a s  s e p a r a t e d ,  and t h e  aqueous 

l a y e r  w a s  e x t r a c t e d  w i t h  benzene.  The combined e x t r a c t  was 

dr ied over sodium s u l f a t e  and evapora t ed  i n  vacuo t o  l e a v e  t h e  

r e s i d u e  . 

A f t e r  a mixture  o f  I ,  A1C13  and 

0 

Compound I I a  [ c o l o r l e s s  p r i sms  (methanol)  of mp. 73-75 

(lit.,2 77-78']] w a s  o b t a i n e d  by e x t r a c t i n g  t h e  r e s i d u e  w i t h  h o t  

methanol  and  e v a p o r a t i n g  t h e  methanol  e x t r a c t  i n  vacuo. 
5 0 

Compound I I b [ c o l o r l e s s  l i q u i d  (lit. , bp. 153-159 /0.25 

mmHg) I w a s  o b t a i n e d  v i a  column chromatography (a lumina)  o f  t h e  

r e s i d u e  us ing  hexane as e l u e n t  and w a s  confirmed t o  be pu re  

(>99%)  by G.C. a n a l y s i s .  
0 7 

Compound I I c [ c o l o r l e s s  p r i sms  (methanol)  o f  mp. 85 (lit. , 

95 
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MATAKA, TSUDA, TAKAHASHI AND TASHIRO 
0 0 4 86 ) ] and I V [ c o l o r l e s s  p r i s m s  ( m e t h a n o l )  of m p .  128-131 (lit. , 

127-128.5 1 I w e r e  o b t a i n e d  as  a m i x t u r e  v i a  column chromato-  

g r a p h y  (Wako g e l ,  C-300) of t h e  r e s i d u e  u s i n g  hexane  as  e l u e n t .  

The s e p a r a t i o n  of t h e  t w o  w a s  e a s i l y  a c c o m p l i s h e d  by r e c r y s t a l -  

l i z a t i o n  from m e t h a n o l ,  i n  which I I c  i s  much m o r e  soluble t h a n  

I V .  

0 
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