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ORGANIC PTEPARATIONS AND PROCE~I~URES INT.  8(6), 267-270 (1976) 

C-ALKYLATION OF PHENOLS BY 2-HYDROXYBENZYLAMINE DERIVATIVES 

J .  A r c t *  and J .  Hetmanek 

I n s t i t u t e  o f  O r g a n i c  C h e m i s t r y  a n d  Technology 

Koszykowa 7 5 ,  0 0 - 6 2 2  Warsaw, POLAND 
Warsaw T e c h n i c a l  U n i v e r s i t y  ( P o l i t e c h n i k a )  

The i n t r o d u c t i o n  of  a 2 -hydroxybenzy l  m o i e t y  i n t o  t h e  

o r t h o  p o s i t i o n  of - p - s u b s t i t u t e d p h e n o l s  l e a d s  t o  t h e  b i o l o g i -  

tally a c t i v e ,  u n s y m m e t r i c a l l y  s u b s t i t u t e d  d e r i v a t i v e s  of  2 , 2 ’ -  

d i h y d r o x y d i p h e n y l m e t h a n e  ( I ) .  T h e s e  compounds have  p r e v i o u s l y  

b e e n  o b t a i n e d  by t h e  r e a c t i o n  of  p - s u b s t i t u t e d  p h e n o l s  w i t h  

b e n z y l  h a l i d e s , ” ‘  a l b e i t  i n  low y i e l d s .  

2,2’-dihydroxydiphenylmethane p o s s e s s  a n t i m i c r o b i a l  and a n t i -  

p a r a s i t i c a l  p r o p e r t i e s ,  a new and s i m p l e r  s y n t h e s i s  was d e v e l -  

oped a n d  w e  now r e p o r t  t h a t  good y i e l d s  of  I c a n  b e  o b t a i n e d  

by t h e  r e a c t i o n  of  t h e  c o r r e s p o n d i n g  benzylammonium s a l t  (11) 

w i t h  p - s u b s t i t u t e d  p h e n o l s  i n  a n  a q u e o u s  a l c o h o l i c  s o l u t i o n  a t  

pH > 9 ( T a b l e  I ) .  The r e a c t i o n  o f  2 - h y d r o x y - 5 - c h l o r o b e n z y l -  

t r imethylammonium b r o m i d e ,  i o d i d e  and  s u l f a t e  w i t h  p - c r e s o l  i n  

d i f f e r e n t  s o l v e n t  s y s t e m s  i s  r e p o r t e d  i n  T a b l e  11. 

S i n c e  d e r i v a t i v e s  of  

R R‘ R R‘ 
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ARCT AND HETMANEK 

D e r i v a t i v e s  of  I cou ld  be  o b t a i n e d  by u t i l i z i n g  N,N-di- 

methylbenzylamines as t h e  a l k y l a t i n g  a g e n t ,  however i n  t h e s e  

c a s e s  lower y i e l d s  were obse rved .  

EXPERIMENTAL 

P r e p a r a t i o n  o f  2,2-Dihydroxydiphenylmethanes ( I ) .  Genera l  

Procedure . -  A mix tu re  of  t h e  q u a t e r n a r y  s a l t s  (11) i n  e t h a n o l  

o r  water, an equimolar  amount of  t h e  phenol  and a 10% e x c e s s  

o f  KOH were h e a t e d  under  r e f l u x  u n t i l  a s i g n i f i c a n t  d e c r e a s e  

i n  t h e  r a t e  o f  e v o l u t i o n  o f  t r ime thy lamine  was observed  ( 2 0 -  

5 0  h r s ) .  When e t h a n o l  was used  as t h e  s o l v e n t ,  i t  was evap- 

Table I. 2,2'-Dihydroxydiphenylmethanes (I). 

Element a1 Analysis 

Calcd Found 

R R' mp. ("C) C H c1 (I) 
Yield 

-- 
5-Cl 80a " 146-147 67.65 5.23 14.28 

67.59 5.16 14.36 
5-C1 5-4-BU 8 3a 178-179 70.22 6.54 12.22 

70.35 6.47 12.31 

3 5- CH 

5-C1 5-Cl 71b 173-17bd 

5-Cl 5-Br 7 5a 155-157a 49.76 3.19 36.84f 

5-ci 4-CH3-5-C1 71b " 172-174 
49.71 3.07 36.99 

d 

d 4-CH -5-Cl 5-Cl 6 0 ~ ' ~  177-177.5 3 

4-CH3-5-C1 4,6-Dimethyl- 97' 164-165' 61.74 5.14 22.83 
5-chloro 61.86 5.21 22.59 

59.21 4.14 25.08 
3,5-Dichloro 5-CH3 72b 179-1.81' 59.36 4.24 25.09 

172-175e 3 5-N02 5-CH 

a) Crystallization of sodium salt. b) Crystallization from water. 
c) Crystallization from C C ~ ~ .  d) See ref. 1. e) See ref. 3. 
f) C1 and Br. 
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o r a t e d  and  t h e  r e s i d u e  was d i s s o l v e d  i n  a small  amount o f  w a -  

t e r .  The a q u e o u s  s o l u t i o n  was a c i d i f i e d  w i t h  10% h ' C 1  t o  pH T. 1 

and t h e  u n r e a c t e d  p h e n o l  was steam d i s t i l l e d .  The r e s i d u e  was 

e x t r a c t e d  w i t h  e t h e r ,  washed wj.th 1 0 %  H C 1  and  t h e  p r o d u c t  was 

r e e x t r a c t e d  w i t h  5 %  N a O H .  The a l k a l i n e  s o l u t i o n  was h e a t e d  

w i t h  c h a r c o a l ,  f i l t e r e d  a n d  a c i d i f i e d  w i t h  c a r b o n  d i o x i d e .  

The i s o l a t e d  p r o d u c t s  I1 were p u r i f i e d  by c r y s t a l l i z a t i o n  from 

a s u i t a b l e  s o l v e n t  or f rom water as t h e i r  sodium s a l t .  T h i s  

method was u s e d  for a l k y l a t i o n  of  p - c r e s o l  w i t h  2-hydroxy-5- 

chlorobenzyltrimethylammonium sa l t s  i n  v a r i o u s  s o l v e n t s  ( T a b l e  

I). 

S e v e r a l  compounds o f  t y p e  

nium m e t h y l  hydrogen  s u l p h a t e s  

a p p r o p r i a t e  p h e n o l s  i n  a q u L  o o u s  

Table 11. Alkylation of p C r e s o l  

I were o b t a i n e d  f rom t h e  arnmo- 

(11, X- = C H  S O  - )  and  t h e  

medium ( T a b l e  11). 
3 4  

with 2-hydroxy-5-chlorobenzyl- 

trimethylammonium salts (11). 

CH SO 
3 4  

X Br I I I I CH3S04 

H2° Solvent BuOH EtOH BuOH EtOH/H20 H20 BuOH 
4:1 

Yield %* 79 61 76 81 80 a0 a3 

*2,2'-dihydroxy-5-methyl-5'-chlorodiphenylmethane, mp. 146-147O (H20,CC14). 

The compounds s y n t h e s i z e d  were i d e n t i c a l  w i t h  t ,hose de- 

s c r i b e d  i n  t h e  l i t e r a t u r e .  A c c e p t a b l e  e l emen ta l  a n a l y s i s  re- 

s u l t s  a n d  NMR s p e c t r a  were o b t a i n e d  for t h e  new compounds.  
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