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ORGANIC PREPARATIONS AND PROCEDURES INT. 6 ( 3 ) ,  117-122 (1974) 

STUDIES ON POSITIONAL PROTECTIVE GROUPS ON AROMATIC 
RINGS 11, A NEW F'FlEPARATIVE METHOD FOR DIHYDROXYDZ- 
PHENYLS WITH t-BUTYL GROUP AS A PROTECTIVE GROUP. 

* 
M, Tashiro , H. Watanabe and 0. Tsuge 

Research I n s t i t u t e  of I n d u s t r i a l  Science,  
Kyushu Univers i ty ,  Hakozaki, Fukuoka 812, Japan 

Previous ly ,  it w a s  reported'  t h a t  some halophenols  w e r e  

e a s i l y  prepared 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 s  of t h e  cor- 

responding benzyl- o r  2-butylhalophenols ca t a lyzed  by alumi- 

num ch lo r ide  o r  aluminum chlor ide-ni t romethane c a t a l y s t  and 

t h a t  t h e  t - b u t y l  group w a s  p r e f e r a b l e  than  t h e  benzyl group. 

The present  i n v e s t i g a t i o n  was undertaken t o  determine if t h e  

- t - b u t y l  group could s e r v e  as a p o s i t i o n a l  p r o t e c t i v e  group 

f o r  t h e  prepara t ion  of dihydroxydiphenyls.  The present  paper 

d e s c r i b e s  t h e  t r a n s a l k y l a t i o n  of 5 ,59-d i ( t -buty l ) -2  ,2 ' -di-  

OH OH OH OH OH OH 

I b  l a  11 a 

AtC13 in Benzene 
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TASHIRO, WATANABE AND TSUGE 

dihydroxy- ( Ia)  , 3,3 , 5 ,5 ' - t e t r a  ( t -bu ty l ) -2  ,2 -dihydroxy- ( I b )  , 
3,3*,5,5~-tetra(~-b~tyl)-4,4~-dihydroxy- ( I c ) ,  and 5,5 ' -di-  

( t -bu ty l ) -3 ,3  -dimethyl-2,2 -dihydroxydiphenyl ( Id)  under va- 

r i o u s  condi t ions  and t h e  r e s u l t s  are summarized i n  Table 1. 

Table  1. The A l C l  and A l C l  -CH NO Catalyzed Trans- 3 3 3 2 ,  
a l k y l a t i o n  of I i n  Benzene. 

C a t a l y s t / I  

- -  Run I Ca ta lys t  (mol/mol) Time (min) Product (%)c 

2 a  A 4.0 60 IIa (65) 

3 b  B 4.0 60  Ia (72)  

4 b  A 4.0 15  IIa (73) 

5 c  B 2.2 30 I I b  (82) 

6 d  A 2 -2  60 IIc (83) 

a )  Benzene/I = 120 mole/ 1 mole; Temperature i s  50 unless  
otherwise noted. b )  A: A l C l  ; B: A l C l  -CH NO2. c )  The 
y i e l d s  of product w e r e  dete?rnined by ?he 3as chromato- 
graphic  analyses .  d )  Ia w a s  almost quan ta t ive ly  recovered. 

l a  B 4.0 60 Od 

0 

e )  Temp.: 30°. 

Table 1 shows t h a t  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  of Ia d i d  

not occur wi th  A l C l  -CH NO as c a t a l y s t  which is an a c t i v e  

f o r  t h e  t r a n s a l k y l a t i o n  of t -butylhal ,ophenols , l  Hawever , i n  

t h e  presence of A1C13, t h e  expected 2 ,2  '-dihydroxydiphenyl 

( I Ia)  w a s  formed i n  good y i e l d  (Run 2 ) .  I n  a d d i t i o n ,  Ia 

and I I a  w e r e  obtained from I b  i n  t h e  presence of A1C13-CH NO 

and A l C l  r e spec t ive ly  (Runs 3 and 4). 

3 3 2  

3 2  

3 

Hawever, runs  5 and 6 i n d i c a t e  t h a t  a l l  f o u r  5-buty l  

group of Ic 

vent t o  a f f o r d  I I b  even wi th  A l C l  -CH NO as c a t a l y s t  and 

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

3 3 2  
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POSITIONAL PROTECTIVE GROUPS ON AROMATIC RINGS 11. 

t ha t  t h e  expected IIc was obtained from Id i n  t h e  presence  of 

A1C13 i n  good y ie ld .  

Ic IIb 

H3c6-&cH3 CH3 AlCl3 
___F 

in Benzene 

Id I I C  

T h e  above r e s u l t s  recommend t h i s  r eac t ion  as a more conve- 

n i e n t  p repa ra t ion  than  t h e  prev ious ly  r epor t ed  methods. 2 -6 

EXPR I MENTAL 

A l l  mp. a r e  uncorrected.  I R  spec t r a  w e r e  measured as KBr 
pe l le t s  on a Nippon Bunko I R - S  spectrophotometer and m a s s  spec- 
t r a  w e r e  obtained on a Hi t ach i  R M S - 4  m a s s  spectrometer  wi th  a 
d i r e c t  i n l e t  ( i o n i z a t i o n  energy 70 eV). NMR spec t r a  w e r e  deter- 
mined at 6 0  MHz with  a Hi t ach i  R-20 NMR spectrometer  wi th  TMS 
as an i n t e r n a l  re ference .  

Marerials - 3,3’ 5,s ’ -Tet ra (  t - b u t y l )  -2,2 ’ -dihydroxy- ( Ib)  , and 

3,3’, 5, S ’ - t e t r a (L-bu ty l )  -4 ’4’ -dihydroxydiphenyl (Ic) w e r e  p re-  

pared by repor ted  methods and p u r i f i e d  by r e c r y s t a l l i z a t i o n :  

I b :  mp. 1 9 5 - 1 9 6 O ,  lit. 3 mp. 1 9 6 - 1 9 8 O ,  Ic: 184-18S0, l i t .  7 

mp 

(~-buty1)-3,3’-dimethyl-2,2’-dihydroxydiphenyl ( I d )  w e r e  ob- 

t a i n e d  by ox ida t ive  coupl ing using VC1 

1 8 5 O .  5,s ’ - D i  ( t - b u t y l )  -2,2 ’ -dihydroxy- ( I a )  , and 5 5’ -di-  

2 4 .  
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TASHIRO, WATANABE AND TSUGE 

Preparat ion of Ia and 1b.- A so lu t ion  of 7-89  of VC1 i n  30 m l  

of carbon t e rach lo r ide  was gradual ly  added t o  a s o l u t i o n  of 

6-09 of 4-2-butylphenol i n  150 m l  of carbon t e t r a c h l o r i d e  at  

room temperature ,  t h e  r e a c t i o n  mixture w a s  stirred f o r  1 hr  

under a stream of n i t rogen  and then  depomposed with 100 m l  of 

50% s u l f u r i c  ac id .  The carbon t e t r a c h l o r i d e  l a y e r  w a s  separa ted  

and evaporated i n  vacuo t o  leave  a res idue ,  which was washed 

with 50 m l  of petroleum e the r  (bp. 40-65O). The in so lub le  s o l i d  

w a s  r e c r y s t a l l i z e d  from petroleum e t h e r  (bp. 50-85O) t o  a f fo rd  

I a  (1.29, 20%))  mp. 204-20S0, as c o l o r l e s s  needles. 

A&. Calcd. f o r  C20H2602: C ,  80.49; H ,  8.78. 

Found: C ,  80.39; H,  8.92. 

4 

+ 
I R  cm-': 3200 ('OH)o Mass spectrum m / e :  298 ( M  ).  

NMR (CDC13) 6 ppm: 1.37 (18H, s ,  6.90-7.10 (8H, m ,  

aromatic protons and OH) 

I b  w a s  prepared as descr ibed  above from 4-t-butyl-2-methyl- 

phenol a Recrys t a l l i za t ion  of t h e  crude product from petroleum 

e the r  (bp. 40-65O) af forded  I d  (1.989, 30%)) mp. 112-123O, as 

c o l o r l e s s  prisms. 

A&. Calcd. f o r  C22H3002: C ,  80.94; H,  9.26. 

Found: C ,  80.85; H, 9.43. 

8 

I R  cm-': 3200-3500 ('OH). Mass spectrum m / e :  326 (M'). 

NMR (CDC13) 6 ppm: 1.12 (18H, s ,  (Cg3)3C),  2.12 (6H, s ,  CS3),  

4.82 (2H, s ,  OH), 6.75-7.09 (4H, m ,  aromatic  p ro tons ) ,  

Aluminum ch lo r ide  was p u r i f i e d  by subl imat ion j u s t  p r i o r  

t o  use  and t h e  aluminum chlor  ide-nitromethane c a t a l y s t  w a s  
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POSITIONAL PROTECTIVE GROUPS ON AROMATIC RINGS 11. 

9 prepared by t h e  repor ted  method. 

Analy t ica l  Procedure.- The q u a n t i t a t i v e  es t imat ions  w e r e  

carried out by gas  chromatogrsphy using a Yanagimoto Gas Chro- 

matography, Yanaco YR-101:  column, 30% high vacuum s i l i c o n  

grease ,  75 c m ;  programmed temperature  r ise ,  12O/min; carrier 

gas ,  hyrogen, 30 ml/min. 

From t h e  a r e a s  of i nd iv idua l  peaks,  mole 7% f i g u r e s  w e r e  

c a l c u l a t e d  f o r  each product a f t e r  t h e  r e l a t i v e  response da t a  

had been determined by t h e  i n t e r n a l  s tandard method; n i t r o -  

benzene was used as an  i n t e r n a l  s tandard  substance.  

General Procedures.- A mixture  of 120 m l  of benzene, 2 .2-  

4.0 equivalent  of t h e  c a t a l y s t  per  mole of I and one mole of 

I was reac ted  and worked up as previous ly  descr ibed.  
1 

After t h e  ana lyses ,  t h e  e t h e r e a l  so lu t ion  w a s  evaporated 

i n  vacuo t o  a f ford  t h e  crude product. 

2,2’-Dihydroxydiphenyl ( I Ia )  , mp. 110-11lo, l i t ,” mp. logo,  

c o l o r l e s s  needles  from petroleum e the r  (bp. 40-65O) ~ 

A&. Calcd. f o r  C12H1002: C ,  77.40; H,  5.41. 

Found: C,  77.53; H,  5-49. 

4,4’-Dihydroxydiphenyl ( I I b ) ,  mp.  274-275O, lit  e 2  m p .  272*, 

c o l o r l e s s  prisms from methanol. 

Anal. Calcd. f o r  C12H1002: C,  77.40; H,  5.41. 

Found: C,  77.38; H, 5.21. 

3,3’-Dimethyl-2,2’-dihydroxydiphenyl ( I Ic ) ,  m p o  81-82O, lit. 12 

mp. 89O, c o l o r l e s s  needles  from petroleum e the r  (bp. 40-65O). 

A&, Calcd. f o r  C H 0 C ,  78.48; H,  6.59. 14 14  2 :  
Found: C ,  78.46; H ,  6.56. 
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TASHIRO, WATANABE AND TSUGE 

The p r a c t i c a l  y i e l d s  of I1 w e r e  almost s a m e  a s  t h e  da t a  

given i n  Table 1, which w e r e  determined by gas  chromatographic 

analyses .  

The spectroscopic  data w e r e  i n  agreement with t h e  assigned 
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