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Abstract - A new rocedure for the synthesis of I -Bromoa&nes by DMSOIDBU induced akhydrobrominotion of l.l- 
dibromorthylenes under ma d conditions is described. -P 

The aim of the present work is to describe a new procedure for the synthesis of I-bromoaromatic 

alkynes, which are important intermediates in organic chemistry. Unsymmetrical poly(pheny1acetylene) 

derivatives which constitute a novel class of organic materials are being actively studiedl. The most common 

route for the synthesis of unsymmetrical diynes or conjuguated polyynes is the Cadiot-Chodkiewicz reaction2, 

involving a copper-catalyzed condensation of terminal acetylenes with I-haloalkynes. The general synthesis 

of 1-haloalkynes has been reviewedsp. 

An efficient process in which an aldehyde can be transformed by chain extension to a 

1,ldibromoolefm would be of considerable values (Scheme 1). 

? 
A&I-IO + ArCH=CBrZ + Ar-CiC-Br 

Scheme 1 

To our best knowledge, few procedures report the transformation of l.l-dibromoalkenes into the 

corresponding 1-bmmoalkynes6. Pale and coworkers7 reported that the treatment of 1,ldibromovinylepoxide 

with sodium bis(trimethylsilyl)amide at low temperature (- 105“C) provides the corresponding 

1-bromoepoxyacetylene in high yield. However, they made no comment on the role of base selected. It is 

well-known that Phase-Transfer-Catalysis (PTC) promoted dehydrohalogenation8 in organic-aqueous two- 

phase media. In this way, I-bromoalkynes were isolated in fair to good yield@. 

Searching for the agents which may be useful for seach transformation, we have studied the influence 

of various reaction parameters : nature of base, nature of solvent, relative proportion of reactants and 
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temperature. In a preliminary experiment, in order to determine the relative efficiencies of various bases, we 
found that trlethylamine does not work : the starting materials are entirely recovered. The use of 1.1, 3,3- 
tetramethylguanidine (TMG)lO or l,%iiazabicyclo[4.3.Q] nond-ene (DBN) 1 la gives the desired product with 
concomitant formation of unidentified by-products. l&diazablcyclo[5.4.O]undec-7-ene (DBU), a non 
nucleophilic and extremely strong base become useful reagent in organic chemi~try~~. Oediger and Moller 
reported that DBU dehydrobrominates 2-bromoalkanes in good yields, with a regioselectivity in favour of the 
Saytzef productsl*. We found that DBU promotes the dehydrobromination of 1,l dibromoalkenes remarkably 
well. However the best results are obtained when the transformations are carried out in DMSO at room 
temperature. 

The efficiency of solvents decreases in the order 
DMSO > DMF > CH3CN >> THF 

Our results are depicted on the table. 

Table : DMSO/DBU promoted dehydrohalogenation on l,l-dibromoaromatic olefins. 
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COzEt 

CN 
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Producf* 

CNm-- Br 95 

Yieldb (%) 

80 

95 

92 

86 

90 

90 

92 

MP 

C 

88-90 

96-97 

39-41 

57-60 

Ill-113 

lSQ-151 (dec) 

180-182 (dec) 

a) All compounds were characterized by tH, 1% NMR FI-IR and GUMS analysis. 
b) isolated yields. c) Bp1497-98”. 
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It has been reported that when set- and rerr-benzylic alcohols or rert-aliphatic alcohols are heated in 

DMSO, dehydratation produced olefins in good yields 13. DMSO, a polar aprotic solvent with excellent 

solvating power for organic compounds, acts as a nucleophile at either the oxygen or sulfur atom14. In our 

case, in the absence of base, no reaction occurs. Optimum results depend - first : on concentration of 

dibromides, - second on the speed of the addition of DBU. A rapid addition of base leads to a dark solution 

due to the formation of unidentified polymeric product. At the temperature below 20” C. a slow addition 

results in slightly coloured solution. In this manner good to excellent yields of desired compounds art 

obtained. Table illustrates the generality of the reactions and also demonstrates the compatibility of various 

function& groups. 

Typical Procedure 

At 1YC under argon atmosphere, a solution of vinylic dibmmide (10 mM) in DMSO is stirred gently 

with a magnetic s&ring bar. A molar solution of DBU in DMSO (20 mL) is added dmpwise (the temperature 

did not rise by more than 2O’C). The progress of the reaction is monitored by GPC. The mixture is neutralized 

with a cooled solution of 0.5 N HCl. Usual work-up using dichloromethane as solvent followed by filtration 

on a short column of silica gel (eluant : pentane/ether : l/l) gave the pure product. 

The strong base ability of DBU/DMSO has been reported by Hanessian and Staubls in the elimination 

of mesyl group of carbohydrate derivatives. Sato et alI6 suggest the intermediary of “dimsyl” anion in DMSO. 

The latter is a well-known reaction sequence for the transformation of esters into /3-ketosulfoxidel7. In our 

conditions, this scenario is not realistic (Table : entry 6). Nevertheless, the treatment of A with DBU/DMSO 

at 80’ C during several hours gives C as a sole product (Scheme 2) 

B--@-~~ 
A 

// ) 

lo DBU/DMSO 
// 

scheme 2 

From these results, the transformation probably could took place in two discrete steps : the first of 

which is the deprotonation of vinylic dibromide, followed by bromine displacement. 

In summary, the present method is advantageous, in comparison with reported procedures from this 

point of view of the mildness of the reaction conditions, high yields and operational simplicity. 

We are very grateful to Mrs Jeanne Ptrichon for her help in perfdng the FT-IR experiments. 
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