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ORGANIC PREPARATIONS AND PROCEDURES INT. 7(5), 231-236 (1975) 

STUDIES ON POSITIONAL PROTECTIVE GROUPS. W .  A NEW PRE- 

PARATIVE METHOD FOR DIHYDROXYDIPHENYLMETHANES W I T H  

THE t-BUTYL GROUP AS A PROTECTIVE GROUP. 
1 

- 

* 
M. Tash i ro  , G. Fukata,  S .  Mataka and K .  O e  

Research I n s t i t u t e  of  I n d u s t r i a l  Science , 
Kyushu Unive r s i ty ,  Hakozaki, Higashi-ku, 

Fukuoka 812, Japan 

I t  has  been p rev ious ly  r e p o r t e d  t h a t  a t - b u t y l  group of 

- t -butylhalophenols  i s  e a s i l y  t r a n s f e r r e d  t o  benzene used a s  a 

s o l v e n t  t o  g ive  t h e  corresponding halophenols and t - b u t y l -  

benzene even under t h e  i n f l u e n c e  of  a mild c a t a l y s t  such as 

aluminum chlor ide-ni t romethane (A1C13-CH3N02) which d i d  n o t  

OH OH OH OH 

I V  a I V  b 

ALC(,-CH,NO, 

in benzene 
I V a  or I V b  

at 50"forZ hr. 
V a  
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TASHIRO, FUKATA, MATAKA AND OE 

c a t a l y z e  t h e  t r ansbenzy la t ion  r e a c t i o n  of diphenylmethane. 2 

This r e s u l t  seemed t o  s t r o n g l y  sugges t  t h a t  t h e  5 - b u t y l  group 

might s e r v e  a s  a p r o t e c t i v e  group f o r  t h e  p r e p a r a t i o n  of  some 

diphenylmethanes . 
I n  t h e  A1C13-CH3N02 c a t a l y z e d  t r a n s a l k y l a t i o n  r e a c t i o n  

of 3,3' , 5 ,5  ' - te t ra  ( t - b u t y l )  - -2,2'-dihydroxydiphenyl ( I )  , i t  was 

a l s o  found t h a t  on ly  2-buty l  groups i n  t h e  o r t h o  p o s i t i o n  of 

I were e a s i l y  t r a n s f e r r e d  t o  benzene t o  y i e l d  2,2'-dihydroxy- 

5 ,5  ' -d i  ( t - b u t y l )  - diphenyl  (II and - t-butylbenzene. On t h e  

o t h e r  hand, a s t r o n g e r  c a t a l y s t  such as A 1 C 1 3  had t o  be  used 

t o  p repa re  2,2 '-dihydroxydiphenyl ( m )  from I o r  II by t h e  

t r a n s a l k y l a t i o n  r e a c t i o n .  Owing t o  our i n t e r e s t  i n  t h e  pre- 

p a r a t i o n  o f  dihydroxydiphenylmethanes by use  o f  g -bu ty l  

p r o t e c t i v e  group and i n  t h e  r e l a t i v e  ease of t h e  t r ansa lky -  

l a t i o n ,  w e  have s t u d i e d  t h e  A1C13-CH3N02 c a t a l y z e d  t r ansa lky -  

l a t i o n  r e a c t i o n s  of 3,3 , 5 ,5  ' - t e t ra -g-buty l -  ( N  a )  , 5,5  '-di- 

(2 -bu ty l ) -  ( W b ) ,  3,3'-di(t-butyl)-5,5'-dimethyl- ( N c )  , 3,3'- 

dimethyl-5,5 '-di  ( t - b u t y l l -  ( N  d)  and 5 ,5 ' -d i  ( t - b u t y l ) - 3 , 3 ' -  - 

dibromo-2,2'-dihydroxydiphenylmethane ( m e ) .  The r e s u l t s  are 

summarized i n  Table 1. 

These r e s u l t s  i n d i c a t e  t h a t  t h e  or tho-2-buty l  groups of 

I and of N could be  t r a n s f e r r e d  more e a s i l y  than  t h e  para-g- 

b u t y l  groups. Furthermore,  t h e  pa ra - t -bu ty l  groups o f  N a ,  

N b  and W e  could  be  t r a n s f e r r e d  by t h e  mild A1C13-CH3N02 

c a t a l y s t  which d i d  n o t  e f f e c t  the t r a n s a l k y l a t i o n  o f  para-r-  

b u t y l  groups of I and II. These r e s u l t s  recommend t h i s  reac- 

t i o n  as a more convenient  p r e p a r a t i o n  f o r  Va , Vb5,  Vd 

mb . 
4 6 and 

7 
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A NEW PREPARATIVE METHOD FOR D I H Y D R O X M I P H E N Y L M E T H E S  

T a b l e  1. The A1C13-CH NO Cata lyzed  T r a n s a l k y l a t i o n  of 3 2  
a W i n  benzene. 

0 

Run - nr T i m e  Temp. ( C )  Product  ( % )  

1 a 5 min 20 N b  (80)  

2 a 2 h r  50 V a  ( 6 0 )  

3 b 2 h r  50 V a  (85 )  

4 C 5 min 20 Vb (85)  

- - 

5 d 2 h r  50 vc ( 0 l b  

6 e 2 h r  50 Vd ( 4 1 )  

a : Benzene/W= 50 m l /  1 0  mmoles; C a t a l y s t / N =  2 . 2  moles / l  m o l e .  

b : W d  was q u a n t i t a t i v e l y  recovered .  

EXPERIMENTAL 

General Experimental .  A l l  mel t ing  p o i n t s  are uncor rec t ed .  

I R  s p e c t r a  were measured as K B r  p e l l e t s  on a Nippon Bunko I R - A  

spec t rophotometer  and NMR s p e c t r a  w e r e  determined a t  60  MHz 

wi th  a H i t a c h i  R-20 NMR spec t romete r  w i t h  TMS as an  i n t e r n a l  

r e f e r e n c e .  

Materials. 3,3r,5,5'-Tetra(~-butyl)-2,2r-dihydroxy- ( W a )  , 
3,3'-di  (2 -bu ty l )  -5,5'-dimethyl-2,2'-dihydroxy- ( W  c) , 5 , 5 ' -  

di(t-butyl)-3,3'-dimethyl-2,2'-dihydroxy- - ( N d )  and 3,3'-di-  

bromo-5,5'-di ( t - b u t y l )  - 2 , 2  '-dihydroxydiphenylmethane ( W e )  

w e r e  p repared  by r e p o r t e d  methods. W a  : mp. 145-146 , lit. 
mp. 145-146 ; W c  : mp. 132-134 , lit. mp. 132-134 ; W d  : 

0 8 

0 0 9 0 

0 0 0 9 9 mp. 1 4 0 - 1 4 1  , lit. mp. 1 4 0 - 1 4 1  ; W e  : mp. 136.5-138 , lit. 
mp. 136.5-138 . 0 
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TASHIRO, FUKAIIA,MATAKA AND OE 

Aluminum c h l o r i d e  w a s  p u r i f i e d  by sub l ima t ion  j u s t  p r i o r  t o  

use and aluminum chlor ide-ni t romethane c a t a l y s t  w a s  prepared 

as r epor t ed  previously.  

2 , 2 ‘-Dihydroxydiphenylmethane ( V a l  . 
a) From W a . -  A mixture of  4 . 2 4  g (10 m o l e s )  o f  W a ,  50 m l  

of benzene and A1C13-CH3N02 ( 3  g/6 9)  c a t a l y s t  w a s  shaken a t  

10 

50- f o r  1 2 0  min and t h e  r e a c t i o n  mixture  w a s  t hen  quenched w i t h  

1 0 %  hydrochlor ic  a c i d .  A f t e r  t h e  o r g a n i c  l a y e r  w a s  s epa ra t ed  

and d r i e d  over  sodium s u l f a t e ,  t h e  s o l v e n t  w a s  evaporated 

i n  vacuo. The r e s idue  w a s  chromatographed on s i l i c a - g e l  using 

benzene and d i e t h y l  e t h e r  as t h e  e l u e n t  t o  g i v e  3.67 g (69%) 

of t-butylbenzene (form t h e  benzene e l u t i o n )  and 1 . 2  g ( 6 0 % )  

of V a  (from t h e  d i e t h y l  e t h e r  e l u t i o n ) ,  mp. 118-119 , lit. 
mp. 118-119°, c o l o r l e s s  prisms from petroleum e t h e r  (bp. 40-65 ) ;  

i r ( K B r )  3 3 0 0  c m - l ( O H ) ,  pmr (CDC13) 5 3.91 ( s ,  2 ,  C H 2 ) ,  6.69- 

7 . 4 1  (m, 8 ,  aromatic  p ro tons )  and 7.55 (broad s ,  2 ,  OH). 

A d .  

0 4 

0 

Calcd f o r  C13H1202: C ,  77.98; H I  6.04. 

Found: C, 78.11; H I  5.78. 

b)  From IVb.- A f t e r  a mixture of 0.312 g (1 mmole) o f  Wb, 

5 m l  of  benzene and A1C13-CH3N02 ( 0 . 3  g/ 0.6 g) c a t a l y s t  was 

shaken a t  50 f o r  2 h r ,  t h e  r e a c t i o n  mixture w a s  t r e a t e d  and 
0 

worked up a s  desc r ibed  above, a f f o r d i n g  0 .17  g (85%) of  Va. 

5,5‘-Di ( t - b u t y l )  -2 , 2’-dihydroxydiphenylmethane (IV b )  .- A f t e r  

a mixture of 4 . 2 4  g (10 m o l e s )  o f  m a ,  and 50 m l  of  benzene 

and A1C13-CH3N02 ( 3  g/ 6 g )  w a s  shaken a t  2 0  f o r  5 min, t h e  

r e a c t i o n  mixture was t r e a t e d  and worked up a s  desc r ibed  above, 

a f f o r d i n g  2.7 g (almost  q u a n t a t i v e  y i e l d )  of - t-butylbenzene 

and 2.52 g (80%) of IVb, mp. 156-157 , lit. mp. 156 , c o l o r l e s s  

0 

0 7 0 
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A NEW PREPARATIVE METHOD FOR DIHYDROXYDIPHENYLMETHANES 

p r i s m s  from a mixed s o l v e n t  of p e t r o l e u m  e t h e r  a n d  d i e t h y l  

e t h e r  (1:l); i r ( K B r )  3260 c m - l  ( O H ) ,  p m r ( C D C 1 3 )  6 1 . 2 4  ( s ,  1 8 ,  

- t - C I i 3 ) ,  3.89 ( s ,  2 ,  CgZ), 6.62-7.35 ( m ,  6 ,  aromatic p r o t o n s )  

and  7.52 ( S r  2 ,  OH).  

- Anal .  Calcd fo r  C21H2802: C ,  80.73;  H r  9 .03 .  

Found: C ,  80.36;  H ,  8.93. 

W b  was reacted w i t h  bromine i n  m e t h a n o l  t o  g i v e  1Vd q u a n t i t a -  

t i v e l y .  

5,5’-Dimethyl-2,2‘-dihydroxydiphenylmethane (Vb) .- A f t e r  a 

m i x t u r e  of 3.40 g ( 1 0  mmoles) of lVc, 50 m l  of b e n z e n e  a n d  

A1C13-CH3N02 ( 3  9 /6  g )  c a t a l y s t  w a s  s h a k e n  a t  20 

t h e  r e a c t i o n  m i x t u r e  w a s  treated and worked u p  as d e s c r i b e d  

above g i v i n g  2.0 g of 2 - b u t y l b e n z e n e  and  1 . 9 4  g ( 8 5 % )  of Vb, 

mp. 127-128’, lit.5 126’, color less  n e e d l e s  from p e t r o l e u m  

e t h e r ;  i r ( K B r )  3260 c m - l  (OH)  ; pmr(CDC13) 6 2.22 ( s ,  6, CH3) , 

3.81 (s, 2 ,  C g 2 ) ,  6.58-7.18 ( m ,  6 ,  aromatic p r o t o n s )  a n d  

7 .53  (broad s ,  2 ,  O H ) .  

Anal .  Calcd  f o r  C15H1602: C ,  78.92; H, 7.06. 

Found: C ,  78.96; H, 6.98 .  

0 

for  5 min, 

3,3’-Dibrom0-2,2’-dihydroxydiphenylmethane ( V d )  .- A m i x t u r e  

of 0.94 g ( 2  mmoles) o f  m e ,  1 0  m l  of b e n z e n e  and  A1C13-CH3N02 

( 0 . 6  g/ 1 . 2  g )  w a s  s h a k e n  a t  50’ €or  2 h r ,  a n d  t h e n  t h e  reac- 

t i o n  m i x t u r e  w a s  t r e a t e d  and worked up as described above 

a f f o r d i n g  0.29 g ( 4 1 % )  of Vd, m p .  96-97 , lit. m p .  96 r 

c o l o r l e s s  n e e d l e s  f r o m  petroleum e t h e r :  i r ( K B r )  3500 a n d  

3480 c m - l ;  pmr(CDC13) 

6.59-7.45 ( m ,  6, aromatic p r o t o n s ) .  

0 6 0 

4.03 ( s ,  2 ,  m 2 ) ,  5 .98  ( s ,  2 ,  OH) and 
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TASHIRO, FUKATA, MATAKA AND 0% 

s. Calcd for  C13H1002Br2: C ,  43.61; H ,  2.82. 

Found: C ,  43.51; H ,  2.82. 

REFERENCES 

1. For  p a r t  IU, see M. Tash i ro ,  H .  Watanabe and 0. Tsuge, 

2. M. T a s h i r o ,  H .  Watanabe and 0. Tsuge, i b i d . ,  5, 1 1 7  ( 1 9 7 4 ) .  

3. M. T a s h i r o ,  H .  Watanabe and 0. Tsuge, i b i d . ,  6, 1 0 7  ( 1 9 7 4 ) .  

4. S. S e t 0  and H .  Hor iuch i ,  Kogyo kagaku Zassh i ,  56, 890 

5. M. Koebner, Angew. Chem., 46, 2 5 1  ( 1 9 3 3 ) .  

6. W .  L o t z  and V. Bohmer, Makromol. Chem., I&, 6 1  ( 1 9 7 1 ) .  

7. A. Zinke, R. K r e t z ,  E .  Leggemie and K .  Hoss inge r ,  Monatsh. 

Org. Prep .  Proced. I n t .  , 1, 43  ( 1 9 7 5 ) .  

( 1 9 5 3 ) ;  C.A.,  49, 6 8 8 9 e  ( 1 9 5 5 ) .  

Chem., 83, 1 2 1 3  ( 1 9 5 2 ) .  

8.  R. Wegler and K.  Fabe r ,  Chem. B e r . ,  82, 327 ( 1 9 4 9 ) .  

9 .  M. Tash i ro ,  G. Fukata  and K .  O e ,  Sei-Ken Hokoku (The Re- 
p o r t s  of Research I n s t i t u t e  of 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 )  i n  p r e s s .  

1 0 .  0. Tsuge, M .  T a s h i r o  and A. T o r i i ,  Kogyo Kagaku Zassh i ,  
- 70, 2287  ( 1 9 6 7 ) :  C.A. ,  - 68, 104300  ( 1 9 6 8 ) .  

(Received August 11, 1975; i n  r e v i s e d  form October  2,  1975) 

236 

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


