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ORGANIC PREPARATIONS AND PROCEDURES INT. 7( 5), 237-242 (1975) 

STUDIES ON POSITIONAL PROTECTIVE GROUPS. W. A NEW 
PREPARATIVE METHOD FOR 2,2'-DIHYDROXYDIPHENYLMETHANES 
WITH THE CHLORO OR BROMO GROUPS AS A PROTECTIVE GROUP. 1 

* 
M. Tashiro , G. Fukata and K. Oe 

Research Institute of Industrial Science, 
Kyushu University, Hakozaki, Higashi-ku, 

Fukuoka 812, Japan 

It was previously reported that 4,4'-dihydroxydiphenyl- 

methanes were easily prepared by the reductive dehalogenation 

reactions of corresponding halo-4,4'-dihydroxydiphenylmethanes. 

This paper reports the preparation of some 2,2'-dihydroxydi- 
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M. T A S H I R O ,  G. FUKATA AND K. OE 

phenylmethanes (lI by t h e  r educ t ive  dehalogenation r e a c t i o n  

of t h e  corresponding halo-2,2'-dihydroxydiphenylmethanes ( I ) .  

The r e d u c t i v e  deha logenat ion  of 3 , 3 ' , 5 , 5 ' - t e t r a c h l o r o -  

( I a )  I 3,3 ' ,5 ,5 ' - te t rabromo-  ( I b )  I 5,5'-dichloro-3,3'-dimethyl- 

( Ic )  I 3'3' I 5 I 5 ' - t e t r ach lo ro -4 '4  '-dimethyl- ( I d )  and 3 I 3'-di- 

bromo-5 I 5 '-di  (2-buty l )  -2 I 2 ' -dihydroxydiphenylmethane ( Ie)  was 

c a r r i e d  o u t  i n  1 0 %  sodium hydroxide s o l u t i o n  wi th  Raney N i - A 1  

a l l o y .  The r e s u l t s  a r e  summarized i n  Table 1. 

Table 1. The Dehalogenation r e a c t i o n s  of Halo-2,2'-dihydroxy- 
diphenylmethanes ( I )  i n  1 0 %  NaOH S o l u t i o n  wi th  
Raney N i - A 1  Al loy .  

0 

- Run - I T i m e  (min) Temp. ( C )  Product ,  II ( % )  

1 a 30 95-97 a (51) 

2 b 1 0  r t  a (64.5) 

3 C 1 2 0  95-9 7 b 5 0 )  

4 d 60  95-97 c 87) 

5 e 180 95-97 d 0 l a  

a )  Ie w a s  a lmost  q u a n t i t a t i v e l y  recovered .  

As Table 1 shows, t h e  expec ted  2,2'-dihydroxy- (lI a )  I 

2 I 2 '-dihydroxy-3 I 3'-dimethyl- (II b )  and 2 ' 2  '-dihydroxy-4 I 4 '- 

dimethyldiphenylmethane (II c) w e r e  ob ta ined  b u t  n o t  2 ,2 ' -d i -  

hydroxy-5 I 5 ' -d i  ( t - b u t y l )  - diphenylmethane (II d)  . Probably 

t h e  above r e s u l t  might be  due t o  t h e  i n s o l u b i l i t y  of l I d  i n t o  

t h e  1 0 %  sodium hydroxide s o l u t i o n  c o n t a i n i n g  sma l l  amount of 

e t h a n o l .  

Although I I a  cou ld  be  prepared  by t h e  t r a n s a l k y l a t i o n  of 

3,3' I 5 I 5 ' - t e t r a  ( t - b u t y l )  - 2 ' 2  '-dihydroxydiphenylmethane (ID) 

I I b  could  n o t  be syn thes i zed  by t h i s  method as p rev ious ly  
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A NTN PREPAMTIYE METHOD FOR 2 , 2  ' -DIHYDROXYDIPHENYLTHANES 

2 r epor t ed .  

Also I I c  might be  prepared from t h e  corresponding r -bu ty l -  

d e r i v a t e  (N ) by t h e  a p p l i c a t i o n  of  t h e  t r a n s a l k y l a t i o n  because 

t h e  p r e p a r a t i o n  of t h e  s t a r t i n g  m a t e r i a l ,  2 ,4-di( t -butyl)-m- - 

c r e s o l  (V) of JV i s  very d i f f i c u l t .  

AlC13-CH3N0, 

in benzene 

m 

CH3.&H2&H3 AIC I,-CH3NO2 I >  Hb 

in benzene " 

t t 
HCHO -rv t - Buty 1 a t  ion 

The above r e s u l t s  sugges t  t h i s  method as t h e  most prac-  

t i c a l  one f o r  t h e  p r e p a r a t i o n  of II b and IT c. 

EXPERIMENTAL 

All melt ing p o i n t s  are uncorrected.  I R  s p e c t r a  w e r e  

measured as K B r  p e l l e t s  on a Nippon Bunko IR-A spectrophoto-  

meter and NMR s p e c t r a  were determined a t  60  MHZ w i t h  a H i t a c h i  

NMR spectrometer  R-20 w i th  TbE as an i n t e r n a l  r e fe rence .  
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M. T A S H I R O ,  G. FUKATA AND K. OE 

Mater ia ls .  The preparat ions of 3 ,3 ' ,5 ,5 ' - te t rachloro-  ( ~ a ) ,  

3,3',5,5'-tetrabromo- ( Ib )  , 5,5'-dichloro-3,3'-dimethyl- (IC) , 

3,3' ,5,5'-tetrachloro-4,4'-dimethyl ( Id)  and 3 ,  3,-dibromo- 

5,5'-di(~-butyl)-2,2'-dihydroxydiphenylrnethane ( Ie)  were pre- 

viously reported.  

2 , 2  '-Dihydroxydiphenylmethane (II a )  . From Ia .  - To a so lu t ion  

of 1 g (2.96 mmoles) of I a  i n  50 m l  of 1 0 %  sodium hydroxide 

was gradually added 1 g of Raney N i - A 1  a l loy  a t  room tempera- 

t u re  and the  reac t ion  mixture w a s  heated on a water bath ( a t  

3 

n 

95-97-) f o r  30 min, and then it w a s  cooled t o  room temperature. 

A n  insoluble  substance was f i l t e r e d  and the  f i l t r a t e  was 

ac id i f i ed  with a 1 0 %  hydrochloric ac id  affording 0 . 3  g ( 5 1 % )  

of I I a ,  mp. 118-119 , lit. mp.  118-119 , co lo r l e s s  prisms 

from petroleum e t h e r  (bp. 40-65 1 .  

From 1b.- To a so lu t ion  of 1 g ( 1 . 9 4  mmoles) of Ib  i n  50 m l  of 

1 0 %  sodium hydroxide w a s  gradually added 1 g of Raney N i - A 1  

a l l oy  over a period of 20  min  without heat ing.  The reac t ion  

mixture w a s  worked up as described above af ford ing  0.25 g 

(64.5%) of I I a .  

2 , 2  '-Dihydroxy-3,3'-dimethyldiphenylmethane (II b)  .- To a solu- 

t i on  of 2 . 9 7  g (10 mmoles) of Ic i n  50 m l  o f  1 0 %  sodium hydro- 

xide was gradually added 3 g of Raney N i - A 1  a l l oy  and the re- 

ac t ion  mixture was heated on a water bath ( a t  95-97 ) for  1 h r ,  

and then addi t iona l  2 g of t h e  a l l o y  was added and the  react ion 

mixture was fu r the r  heated f o r  1 hr .  After  an insoluble  

substance was f i l t e r e d ,  t he  f i l t r a t e  was ac id i f i ed  with 1 0 %  

hydrochloric ac id  and ex t rac ted  with a 50 ml of e ther .  The 

e the rea l  layer  was dr ied  over sodium s u l f a t e  and evaporated 

0 1 0 

0 

0 
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A NEW PREPARATIVE METHOD FOR 2,2'-DIHYDROXYDIPKNYLME!CHANES 

i n  vacuo t o  g i v e  r e s i n o u s  mater ia ls  which  were chromatographed  

o n  s i l i c a - g e l  w i t h  b e n z e n e  a f f o r d i n g  1 . 1 5  g ( 5 0 % )  of I t b ,  m p .  

126-127 , as  color less  n e e d l e s  from p e t r o l e u m  e t h e r  (bp.  65- 

80 ) .  

- Anal .  Calcd f o r  C15H1602: C ,  78 .92;  H ,  7.06. 

Found: C ,  78.97;  H ,  7.06. 

I R  cm-': 3280 ( S O H ) ;  NMR(CDC13) $ ppm: 2.17 ( s ,  6H, C€13) , 3.89 

( s ,  2 H ,  C g 2 ) ,  6 .2  (broad s ,  2H, OH) a n d  6.5-7.2 ( m ,  6H, aromatic 

p r o t o n s ) .  

2,2r-Dihydroxy-4,4r-dimethyldiphenylmethane (II c )  .- T o  a 

s o l u t i o n  of 1 g ( 2 . 7 3  moles) of I d  i n  50 m l  of 1 0 %  sodium 

h y d r o x i d e  and 1 0  m l  of e t h a n o l  w a s  added  1 g of Raney N i - A 1  

a l l o y  a n d  t h e  r e a c t i o n  m i x t u r e  w a s  h e a t e d  o n  a water bath 

( a t  95-97 ) f o r  30 min. Then a n  a d d i t i o n a l  1 g of t h e  a l l o y  

w a s  added  and  t h e  whole  m i x t u r e  w a s  h e a t e d  a f u r t h e r  30 min 

0 

0 

0 

a n d  worked up as descirbed i n  case o f  I I a  a f ford ing  0.54 g 

( 8 7 % )  o f  I t c ,  mp. 132-134 as co lor less  n e e d l e s  f r o m  b e n z e n e .  

- Anal .  

0 

Calcd for C15H1602: C ,  78.92; H ,  7.06. 

Found: C ,  78.60; H ,  6.98. 

I R  c m - l :  3280 ( ? O H ) ;  NMR(DMSO-d6) & ppm: 2.18 ( S r  6Hr CH3) 

3 .28 ( s ,  2 H ,  C€12), 6 . 4 8 ( d ,  2 H ,  Jab = 7.5 c p s ,  aromatic p r o t o n s ) ,  

6.60 ( s ,  2 H ,  aromatic p r o t o n s ) ,  6 . 7 8  (d ,  2 H ,  Jab = 7 . 5  cps, 

aromatic p r o t o n s )  a n d  9.10 (broad s ,  2 H ,  OE) . 
Attempt  t o  p r e p a r e  of 2,2'-dihydroxy-5,5'-di(t-butyl)diphenyl- 

methane (It d) .- The r e d u c t i v e  d e h a l o g e n a t i o n  of Ie d i d  n o t  

t a k e  p l a c e  i n  1 0 %  sodium h y d r o x i d e  s o l u t i o n  c o n t a i n i n g  a s m a l l  

amount of e t h a n o l  t o  a i d  t h e  s o l u b i l i t y  of Ie u n d e r  t h e  c o n d i -  

t i o n s  shown i n  Table 1, b u t  o n l y  s t a r t i n g  material  Ie w a s  
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almost q u a t i t a t i v e l y  recovered .  
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