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Abstract: Imines 1 & 2 &rked@m (+)-(lS,2s)-2-omino-l-phony~rapon-I,3-dl on cychdddion reaclion using acii 
chlorides (or equhalent) 3.4 in the presence of lrieihylamine furnished sfereosekcfively ci.+-lackmu ?a-f in good yietds. 
The amino/s 8b,c on Ireabwu with lead tefraacetate under diffemrl reach comfifions gave 4-cyaru, (9b,c) and 4-formyl 
(lOb,c) p-luccams in high yie/ds. 

Homochiral @-lactams can provide facile entries to important biologically active compounds, besides 

ft-lactam antibiotics.’ Enantiospecific syntheses of p-lactams using chiral starting materials (e.g.) homochiral 

aldehydes with an a stereogenie centre3 in the Staudinger reaction have been widely exploited to this end.’ When 

the a carbon is attached to a heteroatom a very high degree of diastereoselectivity is attained’, though we have 

recently demonstrated that it is not amandatory requirement for high stereoselection.‘A practical synthesis demands 

that an inexpensive starting material be utilized without impairing the diastereoselectivity of the process. 

We wish to report that (t)-(lS,2S)-2-amino-I-phenylpropan-1,3diol meets this requirement and provides 

ready access to variously substituted homochiral ck+lactams. This aminodiol is the unwanted product in chlo- 

ramphenicol synthesis and is readily available in optically pure form. Furthermore the amino1 moiety in the 

homochiral starting material can be exploited to synthesise both 4-cyano and 4-formyl derivatives independently 

by suitable manipulation of reaction conditions. 

The imines 1 & 2 were prepared6 from (+)-(1S,2S)-2-amino-1-phenylpropan-1,3diol.’ The reaction of 

imines 1 & 2 with acid chlorides 3-5 in the presence of excess triethylamine (-20°C to r.t., 2%) gave cis-@-lactams 

(‘la-c,e,f) in very good yields’ (Scheme 1). In all the cases a single diostereomer was obtained (no trace of other 

isomer could be detected in the 2OOMHz’H NMR and HPLC analysis of the crude reaction mixture). The synthesis 

of axido fl-lactam 7d was carried out by Rose’s mixed anhydride method using cyanuric chloride3b at -20°C. 

’ NCL Communication No.5647 

609 



610 M. JAYARAMAN et al. 
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Table. Cycloaddition reaction between ketene derived from precursors 3-6 and imines 1 & 2. 

Compd 

7 

R’ R2 Yield 

% 

m.p. 

“C 

[aID 
(c 1, CHCQ 

J3.c Hzb 

a PMP- PhthN- 73 235-236 -90.1 5.5 

b PMP- BnO- 91 oil +47.9 5.4 

C PMP- PhO- 74 145-146 +86.7 5.2 

d PMP- N,- 53 oil +86.6 5.9 

e Bn- PhthN- 91 174-175 -138.4 5.2 

f Bn- PhO- 94 65-67 -29.2 5.0 

a: Isolated yields of pure p-lactams after column purification. 

b: Coupling constant of C3-H doublet indicating the ci.sSlactam stereochemistry. 

PhthN- = phthalimido, PMP- = p-methoxyphenyl. Bn- = bemyl. 

Scheme-2 
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Treatment of the @-Iactams 7b,cwith 3N HQ in MeOHat 40°C for lh provided the N,O depmtected aminols 

Sb,c in quantitative yield (Sehetne 2). Surprisingly, the aminols 8b,c on treatment with lead tetraacetate under the 

reported conditions* (benzene, r.t., lh) resulted in the formation of the 4-cyano compounds9 9b,c in quantitative 

yield instead of the expected bformyl fi-lactams. However, the aminols 8b,c on treatment with lead tetraacetate 

in benzene : methanol (1:2) in the presence of 2 equivalents of water gave exclusively 4-formyl B-lactams lOb,c 

in 80% yield. These 4-formyl-&lactams are known to be efficient precursors’“” for PSS, PS6, thienamycin and 

B_hydroxy aspartates. 

The relative configurations within the 8-lactam 70” was established from single crystal X-ray diffraction 

analysis.” The ~nfi~r~io~ at C3 and C4 of the fi-lactam 7s were assigned as 3R,4S on the basis of the known 

absolute confi~ration 4’S,5’S of the amino1 moiety (Fig 1). The absolute ~nfi~ration of7b was confirmed by 

converting it to the known kformyl f3-lactam 1Ob [obs.[ab = +178.6 (c = 1, Cff2Cl~; ht.” [ah = +179.2 (c = 1, 

CH$&) 1. 

Fig, 1. ORTEP diagram of 7a 

In conclusion, we have shown that the synthesis of various homochiral @lactams can be achieved by u$ng 

aninexpensive starting material, (t)-(lS,2S)-2-amino-l-phenylpmpan-1,3-diol, We have also shown that varying 

the reaction conditions of the lead tetraacetate oxidation, Ccyano and 4-fotmyl g-lactams can be prepared. 
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