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Summary. A general , totally stereoselectrve one-pot synthesis of cls-3-substttuted-+formylazetrdtn-2-ones 
based upon the reacuon of actd chlorides and 1,4-b~s-(4-methoxyphenyl)-I,4-drazabuta-IJ-d~ene, as synthettc 
equrvalent of the correspondmg unknown a-formyhmtne, has been developed 

Appropnately as-substituted 4-formylazetuhn-2-one denvanves are versatile butidmg blocks’ for the 
qynthesrs of blologtcally acnve plactam antibiotics,2 mcludmg ~rar~- and as-carbapenems,3 monobactams and 

lsocepham antlblotlcs 4 Routes to such valuable mtermehates have hitherto involved either oxldatlve 
degradatron or multlstep functional group transformanon from appropnate 4-subsmuted p-lactams (le, 4- 
styryi -,WcJeS, 4-OXIIZ$-, lfor 4-alkoxycarbonyl-P-lactamsla6) 

The use of 1,4-dlaza-1,3aenes (a-dmnmes) m synthesis of 4-formylazetldm-2-ones by reaction with 

ester enolates has been reported by us7 and others 8 However, thrs approach lacks generality since only a 
lusted number of enolates (le, a-dsubstltuted enolates) react to grve P-lactams We now report, by using the 

acid chloride-mune approach,9 a new, efficient, and one-pot procedure for the totally cis-stereoselective 

synthesis of 4-formylazetidm-2-ones, 4, having alkyl, aryl or electron-wlthdrawmg substltuents (oxygen, 

sulfur or nitrogen) at C-3 (see Scheme) This method 1s based on the use of 1,4-bu-(4-methoxyphenyl)-1,4- 
dlazabuta- 1,3-dlene (glyoxal dnmme) 210 as synthetic equivalent of the correspondmg unknown a- 
formylmethanennme Thus, treatment of the easily acceslble a-dumme 211 with several acid chlortdes 1 m 

toluene at mom temperature and m the presence of tnethylarmne afforded as-4-muno-P_lactams, $12 which 

were in situ hydrolyzed m nuld acid condmons, yleldmg the desired cls-4-formyl+-lactams, 4, m good to 

excellent yields (see Table) 

It IS noteworthy that exclusive crs-stereochemlstryl3 was observed for all P-lactams 4 prepared It 1s 
known that CIS- stereoselectlvlty IS favoured when the bulk of the unme N-substltuent 1s mcreased14 or If l- 
aza- or 2-aza-1,3-&enes are used as the irrune moiety15 m the acid chloride-mune approach to P_lactams The 
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stereochemlcal outcome found m the reacuon described herem also shows a clear preference (to a totally 

stereoselectzve extent) for the CIS stereochermsay when 1,4-duua- 1,3illene, 2,~ used 

R = Me, Et, I-Pr, Ph, PbS, PhO, I 
C 

N- 

0 

I EtaN, toluene, RT, 5 mm - 6 II 
II. 5 % aqueous HCI, RT, 90 mm 

Scheme 

On the other hand, no general methodology for the preparanon of 3-alkyl-P-lactams (by using the acid 

chloride-tmme approach) has been reported to date, low yields or low selecttvmes bemg usually obtamed 3b* 
16~7 The procedure m here allows for the synthesis of tlus class of compounds m highly efficient and totally 

stercoselecnve fasluon 18 Therefore, the above results show a stgmficant tmprovement m scope and efficency 
for dnmme 2 related to other a-formyltmme equivalents previously described An experunental procedure for 

the synthesis of compounds 4 1s as follows A solunon of the acid chlonde [ 2 mm01 for 3a-3d or 1 mm01 for 

3e-3f’j in toluene (5 ml) was added dropwise to a vtgorously steed suspension of dlrmme 2 (1 mmol) in 
toluene (10 ml) and tnethylamme [ 2 2 mm01 for 3a-3d or 1 1 mm01 for 3e-3fl at room temperature under 
argon The resulnng rmxture was stu~ed untd complete reaction Then, 5 8 aqueous HCl(10 ml) was added 

and the heterogeneous mtxture was vigorously stured for 15 hours The organic layer was diluted with 

toluene (25 ml) and successively washed with 5 % HCl (2 x 10 ml), water (10 ml), and bnne (10 ml), and 
&ed (MgS04) Evaporation of the solvent under reduced pressure gave a residue which was punfied by 

column chromatography (silica-gel, 70-230 mesh) or crystalltzatton to yield 4 

In conclusion, the reactton of acid chlorides and 1,4-brs-(4-methoxyphenyl)-1,4-dmzabuta-l,3-dlene, 
as syntheuc equivalent of the correspondmg a-formylnnme, provides a general and efficient easy entry tnto 

cu-3-substttuted 4-formylazehdm-2-ones which m turn are suitable bulldmg blocks for p-lactam anttbtohcs 

The apphcahon of this methodology to more functtonahzed acid chlorides and other dummes, and tbetr use m 
opttcally active p-lactam synthesis m now under progress 
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Table 

One-Pot Preparation of cis-4-formylazetidrn-2-ones 

H H 

-NAr - 
RCH,COCl + ArN/ 

1 2 4 

Comp0unda.b R YieldC M.p./ *Cd 

4a I!& 90 118-120 

4b Et 73 m-9 1e 

4c I-pr 80 91-93 

4d Ph 8.5 154-156 

4e PhS 80 153-154 

4f PhO 70 109-110 

4g Mdf 55 200-202 

a All compounds 4 were racemlc mixtures and gave satisfactory spectral and 

analytical data b In all cases Ar = 4-MeOC& c Yield of pure, Isolated product 
based on dnmme 2 d Rectystallzed from EtOAc -hexane e Lt 6 m p 92-94 “C! 

f Md = maleumdyl 
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