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SYNTHETIC COMMUNICATIONS, 26(24), 4563-4567 (1996) 

HALIDE EXCHANGE : 

PREPARATION OF ALKYL CHLORIDES 

Jean-FranGois Peyrat, Bruno Figadbre' , Andk Cavt 

Labratoire de Pharmacognosie, associt au CNRS (BIOCIS), Universid Paris- 
Sud, Faculd de Phannacie, rue J. B. Cltment, 92296 Chltenay-Malabry (France) 

ABSTRACT: Primary alkyl bromides can be quantitatively converted into the 
corresponding chlorides under very mild reaction conditions. The neutral 
conditions required for such bromide displacements allow the presence of other 
functions on the substrate. 

The halide exchange, sometimes named Finkelstein reaction, generally 

allows the preparation of iodides from the corresponding chlorides or bromides. It 

is an equilibrium which can be shifted by taking advantage of the difference of 

solubility in acetone of the sodium salts1a.b. However, for the preparation of 

primary aky l  chlorides, the corresponding iodides must be treated by HCI in 

HNO32, or the bromide heated in a sealed tube at 1 10 "C in a benzene-water (1:4) 

solution in the presence of polystyrene ion exchange resin for 240 h3. Both 

pmedures are quite drastic and exclude functionalized substrates which could be 

acidic sensitive or thermic labile. In this letter, we wish to report our findings 

concerning a mild and efficient preparation of chlorides from the corresponding 

bromides in neutral conditions. Indeed, we found that when 1-bromoundecane was 

treated for 1 hour with one equivalent of trimethylsilyl chloride in DMF at 90 "C in 

*To whom correspondence should be. addressed. 
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4564 PEYRAT, FIGADERE, AND CAVE 

the presence of two equivalents of imidazole, the corresponding 1-chloroundecane 

was quantitatively obtained4 (equation 1). 

We then studied the reaction conditions, and the results are summarized in table 1. 

CH3(CH2),CH,Br TMscl* imidazolL CH3(CH2),CH2C1 
DMF, 90 "C, 1 h (1) 

Table I 

a) ratios are obtained by gc 

This study shows clearly that a trialkylsilyl chloride, in the presence of 

imidazole and in DMF, allows the displacement of a bromine atom by chloride. 

Furthermore, this study shows that TBDMSCl can be used in lieu of TMSC1, 

eventhough the reaction is slightly slower with TBDMSCl (entries 1,2). The 

presence of imidazole is crucial since in the lack of this reagent the conversion is 

extremly slow (entries 2.3). The role of imidazole is still not completely 

understood, and further experiments are needed to rationalize this effect. Finaly the 

temperature factor is dramatic since at 60 OC the reaction is total after 24 h with 

TBDMSCl. and in only 1 h at 90 OC with TMSCl (entries 4-6). 
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HALIDE EXCHANGE 4565 

entry 

1 

2 

3 

Using the best reaction conditions6 (1 eq. of TMSCl in DMF at 90 O C  for 1 

h in the presence of 2 eq. of imidazole) several bromides were converted into their 

corresponding chloro derivatives in high yields (Table 2). 

These results show that the reaction is quite general since primary alkyl 

bromides are converted into their corresponding chlorides5, and when a 

bromoalcohol is treated then the corresponding chloro- trialkylsilyl ether is obtained 

in good yield (entries 1-3). 

RCH2Br RCH2C1 yield (%) 

CH3(CH2)7Br CH3(CH2)7Cl 94 

Br(CH2)70H Cl(CH2)70SiMe3 90 

Br(CH2)7C@Me Cl(CH2)7C02Me 99 

Influence of the solvent is shown by the example below. When we treated 

8-bromo-l-octanol with 2.5 eq. of TBDMSCl and 2.5 eq. of imidazole in CHzCl2 

at room temperature for 48 h, the 8-bromo-l-t-butyldimethylsilyloxyoctane was 

obtained in quantitative yield5. Whereas when the same reaction was carried out 

with 1.3 eq. of TBDMSCl and 2 eq. imidazole in DMF for 48 h, then the 

corresponding 8-chloro- 1 -t-butyldimethylsilyloxyoctane was now obtained in 

quantitative yield5 (equation 2). 

HOCH2(CH2)6CH2Br conditions A TBDMSOCH,(CH,),CH,X 
conditions B A : X = B r  

B : X = C l  
conditions A: TBDMSC1, imidazole. CH,CI,, 48 h, r.t. 
conditions B: TBDMSCl, imidazole, DMF, 48 h, r.t. (2) 
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4566 PEYRAT, FIGADERE, AND CAVE 

In conclusion, this methodology for the preparation of alkyl chlorides 

presents many advantages over the existing alternative methods. The mildness and 

absence of acidic or basic treatment of such a reaction allows the preparation of 

functionalized chlorides, as well as the possibility to prepare compounds labeled 

with isotopic chloride atoms. 
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Typical reaction conditions: 1-bromoundecane (0.200 g, 9.042 104 mol.) 

with imidazole (0.123 g, 2 eq.) was stirred in DMF (0.150 mL) under 

nitrogen. and TMSCl(1.3 eq.) was added. The reaction mixture is heated at 
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HALIDE EXCHANGE 4567 

90 O C  for lh, and then after cooling at room temperature, the reaction 

mixture was filtered off on a cake of silica gel. l-chloroundecane (0.17Og) 

was then obtained in quantitative yield. 

(Received in the UK 5.6.96) 
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