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Oycl.odel@r&alogenation by terminal N1-C4 bond formation affords 
N-aryl&bsnzcyl-2-azetidinones frcm 3_benzagl-3-bromopropiMlanilides 
in an unequivocal snnelation process. 

The chemistry of Z-azetidinones continues to attract the interest of mzny research groups, 

and a substantial proliferation of data has occurred in recent years. l-7 The cllrrentwork 

stems from a report by Chatterjee et. al. 
8 cl&zing the synthesis of two novel 2-azetidinones 

from substituted N-chloroacetyLW-phen~~il~es, in yields ranging from 75 - 80 $ (isolated). 

Hcwver, we had reprted in earlier PblicationQ that the cyclization of of such phenacylaminee 

(1) was an ambiguous process which afforded both 2-azetidinonea (2) and l&-oxazin-j-ones (3). 

The ma&ion coordinate was heavily dependent on aryl ring substituents (Scheme I). 

In our hands, the yield of the 2-azetidinones by Chatterjee'e mute8 was consistently lower, 

was always accompanied by oxazine, e.g. (3a)", and was solvent dependent, with increasing 

amounts of oxazine paralelling increasing solvent pclarity. 
11 

We wish to describe an alternative apprcaoh to the synthesis of 4-bsnzoyl-2-azetidinones 

using terminal NIX4 bond formation I2 (scheme 2). Thus, bromination of 3_benzoylpmpionic acid 

in ether at &5OC afforded quantitative yields of 3_benzoyl->bromopropionic acid, which was 

Smooth&' condensed to its anilide in dichloromethane (dried over Davison &A molecular Sieves) 

tith DCC in yields ranging from 80 - 95 $. The anilides were subjected to the action of various 

bases (trietkvme, sodium methoxide, n-butyllithium, and Amberkite Ii3A 400, OH- 1. 
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The rezultz alw mumarizedin Table (I). Thebase of choice was discoveredtobethe anion 

exchznge resin with which only 2-axetidinonee were formed by uyclode_haXogenatim, without 

any como~tant l,Z%llralnatfantot~a-2-bsnzaylae~~i~. K5thtriet&rlamim no Z-azetidin- 

one fmaatim waz obzerwed. The ove~efficienoy of the aonverziosl to beta-laatama hy this 

m&e is about 28 - 60 %I3 based on starking 3_benzoylpmpionio acid, but the proaess affords 

uncontaminated lackam withthebam of ohoice without subsequent need forchromztographic 

7 
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Base Solvent R Temp. 
GE., Oc 

@~kB#Z)-& 

0 % yield (rnP) Pyield (J&J) 

'c2w5'3N Benzene H 60 80 91 (159 - 160) - 

RaOMe Ethanol H 60 22 48 3s8 

n-&U THF Ii 90 - 30 40 28 

Amberlite Ethanol H 5-10 22 60 

IFlA-400 
I II 4-C 

R3" v - 
60 (172-174) 

n n 4-cl. ” n 28 (142-143) 

(1 ” 3-CF3 I ” 55 270-272 ) 
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RJ$a%9ntal Procedure 
__--__I_ e---w 

N-(4-ToQl)-kbenso$-Z-aeetidinone : ________ ___I____ I"-_--_--- To 2.Og of 3_bsneogl_3_broma_4'-mst~lp~pi~~illde 

was added 15.0 ml of auk@rous (Unde 3A Sxevea) ethauol and the crystalline eolid was dissolved 

with stirring. The solution was passed over a 25g / 30 cm Long oolunn of Amberlite IRA - WJO 

auia~exohmge resin (base fond oolum whichhadbeenthoroughlgvaahodplithen&i+ou~ ethauol. 

The starting material cgclixed to prcduct on the colum and was eluted with 200 ml of auh$rous 

ethanol. Elutiou of the beta-la&am wea monitord by thin layer chmmtography. whsn elution 

ww completed the fractions were combined and evaporated n - vaouo to give 1.19g ( 78 $1 of -- 
mquimd title coqmnd. CrJIBtallilation from 2-propaool/hexane affoti analytical% Pore 

solid, mp 172-174* (U.t.8 174-175°)r yield 0.9lg ( 60 $ recovery). 

IR (Nujol) ii,, 1745 (2-a~etidinone); I@2 (4-benmyl). 

Anal. calcd. for C17H15N02 (265.29) $ C 76.96, H 5.70, N 5.20; 
Found C 77.12, H 5.94, N 5.06 
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(11) In methsnol containing 5 $ water, the oxa2ine was the major product by tic 

examination (Rf = 0.52, silica-gel, 2.5 % MeOH/CHCl 
3 
) and by isolation. 
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