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Abstract: A method for the stereoselective generation of 7,6- and 7.5fused hicyclic lactams of type 1 has 
been developed. The key step involves intramolecular N-acyliminium ion cyclization of N-acyl enamine 2 
to generate the core bicyclic framework. Lactams of type 1 may he viewed as conformationally restricted 
mimics of alanyl proline. 

The generation of conformationally restricted peptides and their utilization in the synthesis of 

hioactive molecdes has been a subject of considerable study over the last ten years.1 As part of our efforts 

to generate novel metalloprotease inhihitors for the treatment of hypertension and congestive heart failure, 

our attention has centered on developing targets in which the alanyl-proline portion of an initial lead is 

replaced with a suitahle conformationally restricted dipeptide surrogate. A potential peptidomimetic 

replacement for Ala-Pro is the fused hicyclic iactnm 1 in which the alanine methyl group is joined to the C-5 

position of the proline ring by a ethylene linker. A method for the generation of the 7.5fused hicyclic 

lactam has heen described by researchers at Mcrck2 hut the synthetic route is long (> 13 steps) and the 

stereochemistry at the three chiral centers is not controlled. In addition, the methodology would he difficult 

to apply towards the generation of the analogous 7,6-fused system. 

Figure 1 

1 (n=O. 1) 

Because of these problems. we sought to dcvelopcd a route to compounds of type 1 via N- 

acyliminium ion cyclizatior? of the corresponding monocyclic N-acyl enamide 2 (Scheme 1). In theory. 

olefin-iminium ion cyclimion of 2 could lead to two tugioisomeric lactams arising from carhonium ions 3 

and 4. Cyclization of 2 to give intermediate 4 was expected since the more stahle secondary wrhonium ion 

would be generated. Successful application of this methodology4-5 has prompted us to disclose our results. 
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Water soluhle carhodiimide coupling of N-phthaloyl-L-allylglycine (5)6 with the HCl salt of L-E- 

hydroxynorleucine methyl ester (6),7 followed hy Swem oxidation gave aldehyde 7. Conversion of 7 to 

enarnide 8 was rapid and essentially quantitative in the presence of catalytic TFA in refluxing 

dichloromethane. Addition of 8 in CH3Cl3 to trifluoromethanesulfonic acid8 afforded triflate It as the 

major product as well as olefinic carboxylic acids related to 10. No products in which the methyl ester 

group remained intact could he detected.9 Re-esterification (CH3N2) and subsequent treatment of the crude 

mixture with NatlO resulted in the formation of 9 in 59% yield in addition to elimination products 10 in 

14% yield.11 Reduction of both 9 and 10 afforded the identical desired product 11 in 50% overall yield 

from 5. Single crystal X-ray analysis of 11 indicated the S stereochemistry at the newly formed bridgehead 

center, thus confirming the assignments of compounds 9 and 10 as shown. No 6.6fused lactam side- 

products arising from intermediate 3 were detected. 
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Generation of the corresponding 7,Sfused bicyclic lactam was performed in a similar mzmner (Scheme 

3). y-Ben@-N-phthaloyl-Lglutamate (13)6 was methylated, then subjected to hydrogenolysis to afford acid 

14. Conversion of 14 to the ethyl thiol ester 12 followed by reduction with triethylsilane*3 gave the 

intermediate aldehyde which w3s protected as its dimethyl acetal. Deprotection of the phthalimido group 

(I .05 equivalents hydra&e. rt, 6 days) cleanly afforded the desired amine, which was subsequently coupled to 

acid 5. Contrary to the cyclixation of 7 to 8, conversion of 16 to 17 was sluggish but eventually afforded the 

desired N-acyl enamine in 68% yield. Triflic acid induced cyclixation of 17 generated 3 mixture of chloride 

18 and the unstable triflate 22 (Scheme 4) which upon brief exposureto to NaI gave 19 and unreacted 18 in 

58% and 21% yield respectively as single diastereomers. No carboxylic acid products were detected.9 The 

desired 7.5fused bicyclic lactam 20 was obtained in high yield and diastemomeric purity by free radical 

dehalogenationt4 of iodide 19. Unable to obtain crystals of either 18 or 20 suitable for x-ray analysis, the 

stereochemical assignments shown were bawd on strong observed &e’s between the C-3 and C-7 protons in 

20. and between the C-3, C-5, and C-7 protons in 18. 
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Formation of chloride 18 in the N-acyiiminium ion cyclixation of 17 was unexpected although not 

without precedent. Olahfs has reported cases in which dichloromethane can act 3s an effective source of 

nucleophilic chloride ion for carhocations. Constyuently we believe that in situ generated carbonium ion 21 

(Scheme 4). in the presence of the poorly nucleophilic triflate anion, abstracts chloride from the solvent to 

give 18 as 3 minor product. 

Conversion of both 11 and 20 to their respcwtive amines can readily be effected hy treatment with 

hydrazine in MeGHKH2C12. Utilization of these amincs for the synthesis of metalloprotease inhibitors will 

be the subject of a future disclosure. 
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