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Synthesis of Monocyclic Medium Ring Lactams 
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Abstnwx The Claisen reaxrangement of the vinyl substituted ketene aminals 48-c which were generated in J-&I by 
SCM elimii of the amid ptecursors 3a-c in the pnscnce of l~-diazabicyclo[5.4.Ollundec=lene gave the 
-yclic m medium ring ktams S-c. 

Monocyclic medium ring nitrogen hetemcycles ate particularly challenging targets owing to the difficulties 

associated with theii construction, and they constitute an important class of compounds both in terms of natural 

and unnatural products. l2 The medium sized rings, in particular, the eight- and nine-membered rings are 

generally the most difficult to prepare by methods involving conventional cyclisation of acyclic precursors3 

Cutrent synthetic methodology for the preparation of this class of compounds still remains very specific, with 

limited attention given to stereoconuol,%nd the search for synthetic methods for tbe preparation of a various 

ring sixes still continues to attract attention.6 bt this respect the Qaisen rearrangement7~ of vinyl-substituted 

ketene acetals and aminals is expected to serve as a rather general approach to medium ring unsaturated 

heterocyclesP In this Letter we report its application to the synthesis of the racemic 7-, 8- and g-membered 

unsatluatcd lactams 5 (!3chemc 1). 

Scheme 1 
” yon.(._ St&“0 * "y""+ --lE 

I 16 b 
Fl’ 

6 a@~) 
b(99k) 
c (96%) 

5 . (44%) 
c ” 

b (SM?W 
c 0%) 

I 
1.N9Q,hkOR-&O(6:lA 

NaRO&RT.lL 
2. SoIvcq DBU (3 en). 

416b 

‘Ihe a-, p- and yarnino acids la-c were converted respectively .to the corresponding vinyl-substituted 

1,2-. 1.3- and l&mino alcohols’*10 2a-c as mixtures of diastereoisomers using standatd procedures. 
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Cyclisation of the amino alcohols with pyrkiinium ptoluenesulphonate (PPTS) and phenylselenoacetakiehyde 

diethyl aceta@*l under Dean-Static conditions fumished the cotmsponding aminals 3n-c. These were oxidised 

to the selenoxides in quantitative yields using sodium periodate. When heated under mflux in the presence of 

1.8~diarabicyclo[5.4.~]undec-7-ene (DBU) the selenoxides were presumed to form the ketene aminals 4a-c 

which then underwent in situ [3.33 sigmatropic rearrangement to furnish the cis-unsaturated lactams Sa-c 

respectively in yields of 44%. 51-57%. and 75%. 

The above results indicate that the Claisen methodology is more efficient for the larger rings, presumably 

owing to the relative ease of formation of the (presumed) chair-like transition-state required for Claisen 

rearrangement. The fully reduced and Ndeprotected lactams 6a-c were obtained by catalytic hydrogenation of 

the unsaturated N-benxyloxycarbonyl lactams Sa-c in the presence of Pearlman’s catalyst_ In summary these 

studies have demonstrated the development of a new and general method for the preparation of the 7-. 8- and P 

membered lactams.12 These structures have traditionally been rather inaccessible by the currently available 

methods. In the adjacent Letter we describe ring functionalisation with electrophiles. 
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