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Absln3ct: Oxidative hydrolysis (e.g. aqueous NBS) of various vinyl halides affords the conesponding 
c&&methyl ketcme.s in good yield and purity. 

a-Haloketones are useful synthetic intermediates, and numerous methods exist for their regiospecific 

formation.1 They have been prepared by treating alkyl enol ethers, trimethylsilyl enol ethers, enol acetates and 

enamines with a variety of electrophilic halogenating agents. 2 However, the utilization of enol ethers is 

somewhat limited due to their overall chemical reactivity and poor hydrolytic stability.3 Vinyl chlorides possess 

a higher degree of hydrolytic stability4 and can be transformed to a-chloroketones utilizing a two step oxidation 

(m-chloroperbenzoic acid)-marran gement proced~m.~ To the best of our knowledge, the application of the latter 

methodology to the preparation of a-bromo- and a-iodoketones has not been demonstrated. Recently, as part of 

our work in the preparation of N-(tert-butoxycarbonyl)-3-(4-thiaxolyl)-L-alanine, we reported the oxidative 

hydrolysis [aqueous N-bromosuccinimide (NBS)] of a vinyl bromide to an cz-bromoket0ne.a Attracted by the 

simplicity of these reaction conditions, coupled with our interest in the synthesis of a-haloketones, we decided 

to investigate the oxidative hydrolysis of a variety of vinyl halides. Herein, we report on the successful 

utilization of this methodology for the general pnparation of u-chloro-, a-bromo- and a-iodomethyl ketones 

(Scheme l).r 
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1 X= Cl, Br 2 X = Cl. Br, I 

Some of the results we have obtained are summarized in Table I. Under our experimental conditions, 

vinyl bromides (1, X=Br) are smoothly transformed into ~bromomethyl ketones. Thus, treatment of the vinyl 

bromides with NBS (1.1 - 1.5 equivalents) in aqueous acetonitrile (CH3CN / H20.4: 1) containing a catalytic 

amount of HBr gave the desired a-bromoketones in good yield (Table I, entries l-7. 9-l 1). None of the 

corresponding regioisomeric a-bromoketones were observed. In most cases, small amounts (5 to 15 46) of 
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unidentified di- and tribrominated side products were also formed, and these were easily removed by 

chromatography.aBa Upon the addition of NBS, a yellow color immediately developed indicating the in situ 

generation of a bromine - hypobromous acid equilibrium. The hypobromous acid thus produced is most likely 

responsible for the oxidative hydrolysis of the vinyl bromide moiety.‘O In the absence of HBr, a variable 

induction period was noted.11 Bromine could also be used for this transformation (Table I, entry 8). The 

chemoselective transformation of the vinyl bromides 7 and 21 underscores the utility of this method. Formation 

of the bromoketone 27 should find utility in the synthesis of unnatural amino acids (Table I. entry 14).12 It 

should be noted that esters, amides, ketones, acetates and tosylates appear to be stable to the oxidative 

hydrolysis reaction. However, acid labile protecting groups such as MBM ethers and tert-butyldiphenylsilyl 

ethers were cleaved under these reaction conditions. 13 Interestingly, substrates which lacked an oxygenated 

functionality in proximity to the vinyl halide moiety gave poorer yields of the desired a-bmmoketones (Table I, 

entry 11 vs. 12, 13, and 15).14 

This reaction is also applicable to the formation of a-chloro and a-iodomethyl ketones (Scheme 2). 

Treatment of the vinyl chloride 30 with N-chlorosuccinimide (1.3 equiv. NCS, CH3CN / Hz0 41, cat. HCl) 

resulted in the smooth formation (6h, rt.) of the a-chloroketone 31 in 86 %I yield. Similarly, treatment of 30 

with 1.3 equiv. of NBS or N-iodosuccinimide (NIS) afforded the corresponding a-bromoketone 16 and a- 

iodoketone 32 in 84% and 82% yield. respectively. The latter products contained small amounts @-lo%) of the 

chlomketone 31.15 Thus, through the appropriate choice of the halogenating agent, one substrate can provide a 

variety of a-haloketonesta Surprisingly, treatment of the vinyl bromide 15 with NCS resulted in almost 

exclusive formation of the a-bromoketone 16. 

aq. NXS Scheme 2 
=_ 

X 

30 X=CI 31 x =CI 
15 X=Br 32 X=1 

16 X = Br 
In summary, the oxidative hydrolysis of vinyl halides can be used for the regioselective synthesis of a- 

chloro-, a-bromo- and a-iodomethyl ketones. The demonstrated potential of this approach, coupled with the 

availability17 and hydrolytic stability of vinyl halides, offers considerable advantages over existing 

methodologies. The synthetic utility of this procedure is under further investlgation.t* 

The following procedure is representative. To a stirred solution of the vinyl bromide 15 (293 mg, 

1 mmol.) in an acetonitrile (8 mL)-water (2 mL) mixture was added NBS in one portion. A catalytic amount of 

cont. HBr ( 48% ,2 pL) was then added. The resultant yellow solution was stirred at room temperature for 3h. 

The reaction mixture was then diluted with diether (30 mL) and treated dropwise with aqueous sodium 

thiosulfate (5% w/v) until the yellow color had disappeared. The mixture was then transferred to a separatory 

funnel, and the organic layer washed with aqueous NaHCoj (5% w/v, 2 x 5 mL) and saturated brine. Drying 

(MgS04) gave, after filtration and concentration, the crude reaction product, which was purified by flash 

chromatography on silica gel to afford 266 mg (86%) of the desired a-bromomethyl ketone 16 as an oil.9 



4483 

Table I: pleparation of a-Bmmomethyl Kelones’ 

Entry VinylBmmide a-Bmmomethyl Ketone Yitd(%) 

1 3 R=tnp 4 R=c!O2la 

2 5 R=C(O)NEt2 6 R=C(O)N& 

3 7 R= C(O)CH) 8 R=C(0)CH3 

4 9 kCH20Ac 10 R=C&OAc 

5 11 R=C&OTs 12 R=CH20Ts 

BrJ(c”i: 2 

11 

12 

13 

l3 n=l.R=H 14 n=l.R=H 63“ 

15 n =l. R= CH3 16 n =l. R= CH3 86 

15 n =l , R= CH3 16 n=I.R=CH3 s2= 

17 n =3. R= CH3 18 n =3. R= CH3 71 

19 n=l,R=HNAc 24 n=l.R=HNAc 85f 

Y 

e X 

Y w Br 
0 

21 Y=O.X=Br 22 Y=O 85 

23 Y=H2,X=Br 24 Y=H2 .% 

25 Y=H,.X=Cl 24 Y=H2 52 

14 

Br 0 

15 

81 

85 

82 

76 

77 

59 
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