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

PARATIVE METHOD FOR 4,4'-DIHYDROXYDIPHENYLMETHANES WITH 
1 THE CHLORO OR BROMO GROUPS AS A PROTECTIVE GROUP. 

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

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

Fukuoka 812 , Japan 

The preparation of 2,2'-dihydroxydiphenylmethanes by 

the aluminum chloride-nitromethane catalyzed transalkylation 

of the corresponding t-butyldihydroxydiphenylmethanes has been 
1 reported. However, 4,4'-dihydroxydiphenylmethanes could not 

be prepared by a similar manner since the expected transalky- 
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b: R = CH3, R' = H 

C: R = H, R' = CH3 
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TASHIRO, FUKATA AND OE 

2 l a t i o n  r e a c t i o n  w a s  accompanied by complex s i d e - r e a c t i o n s .  

I t  i s  w e l l  known t h a t  same ha lophenols  can  be  deha logenated  

by us ing  s u i t a b l e  r e d u c t i v e  r eagen t s  t o  y i e l d  t h e  correspond- 

i n g  phenols.  3-6 W e  now d e s c r i b e  t h e  p r e p a r a t i o n  of s e v e r a l  

4,4'-dihydroxydiphenylmethanes by t h e  deha logenat ion  o f  t h e  

cor responding  halogen s u b s t i t u t e d  compounds. 

The dehalogenat ion  of 3 ,3 ' ,5 ,5 ' - te t rabromo-  ( I a ) ,  5 ,5 ' -  

dichloro-3,3'-dimethyl- ( I b )  and 3 ,3 '  , 5 ,5 ' - t e t r ach lo ro -2 ,2 ' -  

dimethyl-4,4'-dihydroxydiphenylmethane ( Ic)  which cou ld  be  

e a s i l y  prepared  from cor responding  ha lophenols  and 37% forma- 

l i n  were c a r r i e d  o u t  under c o n d i t i o n s  shown i n  Table  l. 

Table 1. The Reductive Dehalogenation of Halodihydroxydi- 

phenylmethanes ( I )  i n  1 0 %  NaOH S o l u t i o n  w i t h  Raney 
N i - A 1  Alloy. 

0 0 

- -  Run I Time(min) Temp. ( C) Product ,  II ( % I  MP.( C )  ( l i t . m P . )  

l a  2 0  rt .  a (95.5) 160-161(160-161) 

2 b  60 95-96 b ( 9 6 )  128-130 (127) 
169-170 (113)  8 

3 c  60 95-96 c ( 9 3 )  

A s  i s  shown i n  Table  1, t h e  expec ted  p r o d u c t s ,  4 ,4 ' -d i -  

hydroxy- (lI a ) ,  4,4'-dihydroxy-3,3'-dimethyl- ( I I b )  and 4 , 4 ' -  

dihydroxy-2 I 2 -dimethyldiphenylmethane (II c) w e r e  o b t a i n e d  i n  

good y i e l d .  The s t r u c t u r e s  of II w e r e  confirmed by comparison 

wi th  t h e  r e p o r t e d  me l t ing   point^^-^ and t h e i r  s p e c t r a l  and 

a n a l y t i c a l  d a t a .  Although t h e  r e p o r t e d  me l t ing  p o i n t  of I I c  

was 113- as shown i n  Table 1, II c o b t a i n e d  i n  t h i s  r e a c t i o n  
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A NEW PREPARATIVE METHOD FOR 4 , 4 ' - D I H Y D R O X Y D I P H E N ~ T ~ E S  
n 

melted s h a r p l y  a t  169-170-. 

t h e  course of ou r  r e a c t i o n  s t r o n g l y  suppor t  t h e  s t r u c t u r e  pro- 

posed by us f o r  II c. 

However, t h e  s p e c t r a l  d a t a  and 

Therefore ,  Harden and Reid' might have o b t a i n e d  a d i f f e -  

r e n t  isomer of  I I c  o r  a mix tu re  of some isomers which could be 

formed i n  t h e  r e a c t i o n .  

8) (CH,O), , Conc.HC1 

CH3 in EtOH 

HCHO 
Conc. H,S04 

HOd;H,&OH 

I1 c Ic 
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TASHIRO, FUKATA AND OE 

Prev ious ly ,  It a and II b had u s u a l l y  been i s o l a t e d  from 

t h e  novolacs which w e r e  o b t a i n e d  from phenol and 2 - c r e s o l  w i t h  

formaldehyde i n  t h e  p re sence  of a c i d i c  c a t a l y s t .  Our r e s u l t s  

recommend t h i s  r e a c t i o n  as more convenient  p r e p a r a t i o n  o f  

t h e s e  compounds. 

EXPERIMENTAL 

A l l  me l t ing  p o i n t s  are uncor rec t ed .  I R  s p e c t r a  w e r e  mea- 

su red  as K B r  p e l l e t s  on a Nippon Bunko IR-A spec t rophotometer  

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

Ma te r i a l s . -  The halodihydroxydiphenylmethanes, 3 , 3 ' , 5 , 5 ' -  

tetrabromo- ( I a ) ,  3,3'-dichlor0-2,2'-dimethyl-4,4~-dihydroxy- 

diphenylmethane ( I c )  w e r e  p r e v i o u s l y  prepared;  

I a :  mp. 2 2 4 - 2 2 6  ( a ) .  I b :  mp. 158-160 . Ic: mp. 166-167 . 
4,4'-Dihydroxydiphenylmethane (It a ) . -  To  a s o l u t i o n  of 1 0  g 

( 1 9 . 4  mmole) of I a  i n  200 ml of 10% sodium hydroxide w a s  grad- 

u a l l y  added 1 0  g of Raney N i - A 1  a l l o y  i n  t h e  p e r i o d  of 20 min, 

and then  t h e  i n s o l u b l e  subs t ance  w a s  f i l t r a t e d  o f f .  The f i l t -  

10 

0 0 0 

rate w a s  a c i d i f i e d  w i t h  1 0 %  hydroch lo r i c  a c i d ,  and 3.7 g (95%) 

of = a  w a s  p r e c i p i t a t e d  as colorless n e e d l e s ,  mp. 160-161 , 
lit. mp. 160-161 . 
K. Calcd f o r  C13H1202: C ,  77.98; H ,  6.04. 

Found: C ,  77.85; H ,  6 . 1 1 .  

0 

7 0 

I R  c m - l :  3300 ( S O H ) .  NMR (DMSO-d6) 6 ppm: 3.65 ( s ,  2 H ,  C H Z ) ,  

6.65 ( d ,  4 H ,  J a b  = 9 c p s ,  a romat i c  p r o t o n s ) ,  6.95 ( d ,  4 H ,  

J a b  = 9 cps ,  a romat ic  p ro tons )  and 9.19 (broad  s ,  2 H ,  OH) .  
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A NEW PREPAFUTIVE METHOD FOR 4,4LDIHYDROXYDIPKENYLMETHANES 

4,4'-Dihydroxy-3,3'-dimethyldiphenylmethane ( ILb) . -  To a 

s o l u t i o n  of 2.97 g ( 1 0  m o l e )  o f  I b  i n  80 m l  of  10% sodium 

hydroxide w a s  g radua l ly  added 3 g of Raney N i - A 1  a l l o y .  A f t e r  

a d d i t i o n  of t h e  a l l o y ,  t h e  r e a c t i o n  mixture  w a s  warmed on a 

water b a t h  ( a t  95-96 ) f o r  1 h r  and worked up as d e s c r i b e  

above t o  y i e l d  2.2 g (96%) of I I b ,  mp. 128-130 , lit. mp. 

127 , as c o l o r l e s s  prisms (from CHC13). 

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

Found: C, 78.65; H I  7.08. 

0 

0 8 

0 

I R  c m - l :  3300 ( S O H ) .  NMR spectrum of I I b  could n o t  measured 

s i n c e  a s u i t a b l e  s o l v e n t  could n o t  be  found. 

4,4'-Dihydroxy-2,2'-dimethyldipphenylmethane (II c ) . -  S i m i l a r l y  

a s o l u t i o n  of 1 g (2.73 m o l e )  of Ic i n  1 0  m l  of 1 0 %  sodium 

hydroxide w a s  t r e a t e d  w i t h  2 g of Raney N i - A 1  a l l o y  and worked 

up as desc r ibed  above a f f o r d i n g  0.58 g (93%) of I I c ,  mp. 169- 

170 , lit. mp. 113 , c o l o r l e s s  need le s  (from petroleum e t h e r ) .  

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

Found: C, 78.97; H I  7.03. 

0 8 0 

I R  c m - l :  3200 (SOH). NMR (DMSO-d6) S ppm 2.11 ( s ,  6H, CE3) , 

3.62 ( s ,  2H, CE2), 6.35-6.80 ( m ,  6H, aromatic  p ro tons )  and 

9.01 ( s ,  2H, OF). 
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