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SYNTHETIC COMMUNICATIONS, 21(3), 379-383 (1991) 

POTASSIUM FLUORIDE ON ALUMINA - A NEW REAGENT FOR 

SELECTIVE-O-DEMEl"YLATION OF ARYLALKYL ETHERS 

A S Radhakrishna, K R K Prasad Rao, 
S K Suri ,  K Sivaprakash and B B Singh" 

R6D Centre, Reckitt 6 Colman of India Limited, 
Plot 176, SIPCOT Industr ia l  Complex, 

Hosur-635 126, Tamil Nadu, India 

Abstract  : Aralkyl e thers  undergo select ive 0-Demethylation 
on treatment with potassium fluoride coated on 
alumina. 

Aromatic 9-demethylation is a synthet ical ly  very  useful 

react ion. There a r e  a number of methods used for 

dealkylating a ra lky l  ethers: which include acidic?; basic; 

hard acid-weak base salts? lithium iodide under neutral  

conditions: etc.  Potassium fluoride has  been axtensively 

used a s  a base in organic synthes is6  Recently potassium 

fluoride coated on various inorganic supports  has  been shown 

to bring about t he  hydrogen bond ass i s ted  reactions with 

greater facil i ty than the unsupported reagent. We have 

recently reported the use of KF-alumina a s  a reagent for 

isomerization of olefins8 

T h i s  paper descr ibes  the demethylation of aromatic 

methyl e thers  using potassium fluoride coated on alumina. 
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3 80 RADHAKRISHNA ET AL. 

Potassium fluoride-alumina reagent is simply prepared by 

mixing the support  with an aqueous solution of potassium 

fluoride and then removing water8 This reagent smoothly 

demethylated a -Naphthylmethyl e ther  to a-Naphthol a t  210-215OC 

in 3 h .  Under the same conditions use of potassium fluoride 

or alumina alone a s  the reagent did not give any phenol. 

F3 CH2 C H 2 C H j  

F3 CH=CH. CH3 

TABLE 

60% 

s1. 
No. 

1 

2 

- 
3 

- 

4 

5 

- 

Substrate 

d3 
TH2 CH3 

CH2 CH2CH3 
CH2 CH3 

CH=CH . CH3 

HO 

Conditions 

5h/2lCl-215 'C 

3 h/210-215O C 

3h/210-215O C 

Yield I Product 

80% * a OH 

85% 06 

50% 
HO 

3co 
HO - 

* Yield based on recovered unreacted e ther  which has  a 
tendency to sublime to the condenser during the reaction. 
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POTASSIUM FLUORIDE ON ALUMINA 381 

To tes t  the generality of the reaction a representat ive se t  

of aromatic methyl e thers  were demethylated (Table) .  In 

the examples 3 to 5 cited in the table,  no product arising 

out of N-demethylation or 0-deethylation could be detected.  

Gxperimental 

Potassium fluoride coated on neutral alumina was the 

catalyst  used in a l l  the reactions; 20 g of KF/A1203 reagent 

was used per  gram of the substrate .  Products were 

characterised by comparison with authentic samples ( I R ,  

IH-NMR, Glc/TLC). A l l  y ie lds  refer to isolated y ie lds  based 

on single experiment and a re  not optimised. 

KF-Alumina Reagent 

To a s t i r r ed  solution of KF (20 g)  in 150 m i  of water 

(pH=6.2) is added neutral alumina (60-80 mesh 30 g)  in 150 m l  

of water (pH=7.6) and s t i r r ed  for 4 h .  pH of the mixture 

a t  the end of this  time is 11.5. Water is then evaporated 

under reduced pressure in a rotary evaporator keeping the  

temperature around 6 O O C .  When most of the water has been 

removed i t  is heated to 140-150°C and maintained a t  that  

temperature under vacuum ( 5  m m )  for 6 h .  Yield 50 g .  

Demethylation - A Typical Procedure 

To a s t i r r ed  suspension of the KF-A1203 reagent (20 g)  

dry  ethylene glycol ( 3 5  m l )  is added. The mixture is s t i r r e d  

and heated while dis t i l l ing the low boi lers  until an internal 

temperature of 22OOC is attained; cooled to 15OOC and 
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382 RADHAKRISHNA ET AL. 

ethylisoeugenol (1 g)  added in one lo t .  The mixture is 

s t i r r e d  and heated a t  210-215°C for 5 h .  The reaction mixture 

is cooled, di luted 

solution. Toluene 

h is f i l tered and 

m l  Toluene. From 

with 100 m l  of 4.5% sodiumhydroxide 

30 m l )  is added and stirred for 15 min. 

so l id  washed with 25 m l  water and 2 5  

h e  f i l t ra te  the organic and aqueous l a y e r s  

a r e  separated.  Organic l a y e r  contains small  amounts of 

unreacted s tar t ing material .  Aqueous layer  is acidif ied with 

10% HC1 and extracted with 3x25 m l  of dichloroethane. The 

combined organic ex t rac ts  washed with 50 m l  water.  

Dichloroethane layer  br ie f ly  dr ied  over  Na2 S O 4  and then 

solvent d i s t i l l ed  off under reduced pressure  to get the phenol. 

Demethylation (Example 5) 

Reaction is car r ied  out in the  same manner a s  descr ibed  

above. After heating the reaction mixture a t  210-215OC for 

3 h ,  i t  is cooled, di luted with 200 m l  water and f i l t e red  

to remove alumina. The clear  f i l t r a t e  is t reated with excess  

ammonium chlor ide  unt i l  precipi ta t ion ceases ,  then ex t rac ted  

with 3x30 m l  of chloroform. The combined organic l a y e r  

washed with 50 rnl water and br ie f ly  dried over  anhydrous 

sodium sulfate.  Solvent d i s t i l l e d  off under reduced pressure  

to get the  product.  
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