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Abstract-On the basis of chemical and stereochemical evidence the course of the 

formation of 4-acyl-6-lactams from 1,2-iminaketones by reaction with the acyl 

chloride/Et3N system or with the preformed ketene is discussed. 

The cycloaddition reactions of 1.2-iminoketones 1 with aeyl chlorides 2 in the presence of Et3N 
I 3 afford 4-acyl-B-lactams 2 . When R is aehiral only one diastereamer is observed in all cases. 

In the reaction of imines with the acyl ehloridelEt3N system there is evidence that the zwitterion 
2 3 

is an intermediate of the reaction . Conrotatory electrocyelie ring closure leads to the B-lactam . 
On starting from the acyl chloridelEtjN system and from the pre-formed ketene is the same zwitterion 

farmed? Reaction of diphenylacetyl chlaridelEt3N with iminaketones 5 and 5 yields 6-lectams 1 and 8 

in the I'R4S-l's4R/l'R4R-I'S4S ratios of 1.32 and 0.95 for 1 and 8, respectively. Diastereomerie 

ratios of 1.32 (for 1) and 0.99 (for 8) are found in the reaction of diphenyl ketene with the same 
4 

iminoketones . 
Ph 

On the basis of this results it seems that the same zwitterion is formed starting from the aeyl 

chlaride/Et3N system and from the pre-formed ketene. 

The zwitterionic intermediate may be originated two different pathways from the acyl 



chloridelEtjN syetem. The acyl chloride may either be converted to the corresponding ketene before 

combining with the imine or may first react with the imine to give 9 which is then deprotonated to 

10. The reactions of iminoketones L with phenylacetyl chloride in the same conditions of formation - 
4 1 

of $-lactams but in the absence of Et3N afford 8-lactams 2 identical to those obtained in the 

presence of Et3N in good yield (Table 1). Thus, the pathway involving the ketene must be ruled out 

in these cases. Although N-acyliminium ions have been isolated in some occasions and then cyclized 
6 

to the 6-lactam , this is the first case, to the best of our knowledge, of direct synthesis of 8- 

lactams from imines and acid chlorides in the absence of Et3N. In this case, en intramolecular 

hydrogen abstraction of 9 yields the related zwitterion 10. 

Table 1 

Synthesis of 5-lsctams 3 by reaction of phenylacetyl 
chloride with 1.2-iminoketones 1 in the absence of Etj! - 

3 a - 
R Yield 

p-MeOCgHq 60 

p-MeCgHq 60 

C6H5 50 

p-MeOCgHq 88 

p-MeCgNq 90 

p-ClCgHq 80 

C6H5 95 

a Yield of pure, isolated product. - 

In conclusion, the pathway involving the formation of the ketene from the acid chloride must be 

ruled out in these cssee and different pathways for the formation of the same zwitterion may be 

accounted for the two reactions under consideration. According to the observed stereochemistry of 
1 2  3 

the 6-lactsms derived from benzil monoimines (1, R - R - CgHg. R - Ar) and phenylglyoxal monoimines 
1 2 3 

(1, R - CgHg. R - 8. R - Ar), the eonrotstory cycliration of zwitterionic intermediate requires the 

stereochemistry 11 and 12, respectively. Isomerieation of the $-lactams and 14 does not occur in 

- 1318 - 
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the reaction conditions. Although the ewitterionic species 1 and 15 could be of similar 

stabilities. 16 appears to he mre stable than 12. Formation of B-lactam 14 indicates that the 

reaction is governed by a faster cyelizstion rate of the less stable zwitterion. 

. .. - 
P h O C  , 

17 R = Ph - 
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