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EASY AND EFFICIENT ANION ALKYLATIONS IN SOLID-LIQUID PTC CONDITIONS 
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Abstract : Alky~ation of anionic nucleophiles such as potassium acetate or potassium indole 

can be achieved in good yields without solvent either in the presence of NBu4Br and small 

amounts of TiO 2 or in the presence of Aliquat 336 (Oct3MeN+Cl-). 

We describe here a new method for  a lky la t ing  organic anions, which requires nei ther  

solvent nor so l id  support, and works in very mild condit ions and with a very easy work-up. 

Two examples are selected which concern anions which e i ther  are stable (e.g. CH3CO0- ) or 

must be obtained from the i r  conjugated acid (e.g. the anion from indole) .  

ALKYLATIONS OF THE ACETATE ANION 

The synthesis of esters by a lky la t ion  of carboxylate anions is usual ly performed using 

the s i l ve r  or mercuric sa l t  in a p ro t ic  or ether solvent or, more recent ly ,  the sodium or 

potassium sa l t  in d ipo lar  aprot ic solvents ( I ) .  Carboxylate a lky lat ions can also be carr ied 

out using phase t ransfer  cata lys is  (PTC) (2) ; however, formation of n-octyl  acetate from 

CH3CO0 and n-OctX requires temperatures higher than 80°C. 

Very recent ly ,  a l te rnat ive  methods have been proposed : 

i )  use of reagents impregnated on mineral so l id  supports (3),  

i i )  gas- l iqu id PTC, at a temperature ca 150°C and under reduced pressure (20 Torr) (4),  

i i i )  use of polyethyleneglycols immobilized on AI203 or SiO 2 as PTC cata lyst  (5). 

Our new methods are simpler : 

Method I : lhe reaction was carr ied out by simply mixing f i ne l y  ground CH3COOK with pure 
- - I t  . . . .  

n-octyl  bromide in the presence of 1% NBu4Br and small amounts of TiO 2 (TiO 2 : acetate = 

0.2 w/w) (6). Af ter  s t i r r i n g  for  5 minutes, the mixture was heated at 60°C for  2 hours to 

afford n-octyl  acetate in 93 % y ie ld .  This easy a lky la t ion must ce r ta in ly  imply both an 

anionic ac t iva t ion  of CH3CO0 by NBu4Br and an act ivat ion of  n-OctBr by e l ec t roph i l i c  assis- 

tance by Ti02, resu l t ing in a weakening of the C-Br bond. 

~jethod_ll : By using Al iquat  336 (essent ia l l y  Oct3MeN+Cl -) as the PTC cata lys t ,  n-octyI 

acetate was obtained in 98 % y ie l d  (20 h - room temperature) even in the absence of TiO 2. 

Very good y ie lds (> 93 %) in benzyl, a i l y l ,  n-butyl  and cetyl  acetates were observed in 

s im i la r  condit ions. 

The reaction products were eas i ly  recovered by simple f i l t r a t i o n  a f te r  addit ion of 
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ether. They were qual i tat ively and quanti tat ively analyzed by VPC (internal standard) and 

characterized by IR and NMR. 

ALKYLATION OF POTASSIUM INDOLE 

[ ~  + n - H 2 0  ~ RX ~ 
O ,  ,(--) ~ 

I I 
H R 

+ X(-) 

The N-alkylation of potassium indole is usually achieved using a dipolar aprotic solvent 

(DMSO, HMPA) (7) or PTC conditions (8). 

To potassium indole prepared by s t i r r ing  indole with 2.5 mole.eq of ground KOH for 

5 minutes in the presence of 1% NBu4Br, was then added the pure alkylat ing agent (e.g. Etl 

or Et2S04) and the mixture was st i r red for 10 minutes at room temperature. After addition 

of ether and f i l t r a t i on ,  N-ethyl indole was isolated in 98 % yield. The less reactive n-octyl 

bromide also reacted smoothly (2 h - 50°C) to give N-octyl indole (yie|d : 98 %). 

Addition of an organic solvent or mineral solid supports did not improve the yield and 

even proved, in some cases, to be prejudicial to the reaction (g) : for example excess 

TiO 2 (liO 2 : acetate = 4), AI203 or SiO 2 inh ib i t  the alkylation of CH3COOK by n-OcBr ; 

AI203 prevents N-alkylation of potassium indole by Et- l .  

The procedures described here, in part icular the one using Aliquat 336, are more e f f i -  

cient, less expensive and milder than those published previously, which require more 

lengthy procedures (3), higher temperatures (3-5) or low pressure conditions (4). We 

sincerely thank Dr J. SEYDEN-PENNE for very f ru i t fu l  discussions. 

REFERENCES 

(1) E. HASLAM, Tetrahedron, 36, 2409 (1980). 

(2) W.P. WEBER and G.W. GOKEL, Phase Transfer Catalysis in Organic Synthesis, Springer 

Verlag, Berlin (1977), pp. 85-95. 

(3) G. BRAM, T. FILLEBEEN-KHAN and N. GERAGHTY, Synthetic Comm., i0, 279 (1980). 

(4) E. ANGELETTI, P. TUNDO and P. VENTURELLO, J.C.S., Perkin I ,  993 (1982). 

(5) R.A. SAWICKI, Tetrahedron Let t . ,  23, 2249 (1982). 

(6) In all cases, ammonium salts must be added for the reaction to take place, in the 

absence of any mineral oxide, the yield was only 73 %. Among all the tested solids 

(AI203, SiO 2, ZrO 2, ZnO, MgO, e t c . . . ) ,  TiO 2 appeared as the more e f f i c ien t .  
(7) H. HEANEY and S.V. LEY, J.C.S., Perkin I,  499 (1973). 

G.M. RUBOTTOM and J.C. CHABALA, Urg. Synth., 54, 60 (19/4). 

(8) A. JONCZYK and M. MAKOSZA, Roczniki Chem., 49, 1203 (1975). 

E. SANTANIELLO and C. FARACHI, Synthesis, 617 (1979). 

(9) J. BARRY, G. BRAM, G. DECODTS, A. LOUPY, P. PIGEON and J. SANSOULET, to be published. 

(.Received in France 23 September 1982) 


