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A b s t r a c t :  The preparation of the chiral non-racemic epoxy lactams 3a and 3b from the 

respective oxazolopiperidones 1 and the conversion of 3b to the enantiopure piperidine-derived 

ct,13-epoxy alcohol 6 is reported. Copyright © 1996 Elsevier Science Ltd 

Methods for the asymmetric synthesis of substituted piperidine derivatives, in particular involving the 

use of chiral non-racemic piperidine synthons, are receiving considerable attention I because of the presence 

of the piperidine ring in many naturally occurring and biologically active compounds. 2 In this context we 

have recently reported 3 the preparation of the chiral non-racemic oxazolopiperidone 1 (derived from R- 

phenylglycinol) as well as its enantiomer, 4 and have demonstrated the potential of these chiral synthons in 

the synthesis of a variety of enantiopure alkyl and dialkylpiperidines, including (-)-coniine (2-alkyl), 3 (-)- 

dihydropinidine (cis-2,6-dialkyl), 5 the indole alkaloid (+)-decarbomethoxytetrahydrosecodine (3-alkyl), 4 and 

the distomer of the antidepressant drug paroxetine (trans-3,4-dialkyl). 6,7 

We present here the preparation of a,13-epoxy lactams 3a and 3b, which are new chiral, highly 

functionalized synthons derived from 1, and their conversion to other functionalized piperidine-derived 

epoxides. 8 Epoxy lactams 3a 9 and 3b 10 were obtained in 58% and 80% overall yield, 11 respectively, by 

sequential treatment of bicyclic lactam 1 with lithium bis(trimethylsilyl)amide (2.2 equiv, -78oc), benzyl (or 

methyl) chloroformate (1.0 equiv, -78°C), and phenylselenyl bromide (1.4 equiv, -78°C), followed by 

oxidation of the resulting mixtures of diastereomeric selenides 2 with m-CPBA (6 equiv, -20oc -~ rt) (Scheme 

1). Interestingly, when the oxidation of the intermediate selenides 2 was effected with ozone, the 

corresponding ~,13-unsaturated lactams 4a or 4b were isolated in =65% overall yield from 1. 5 
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Formation of epoxy lactams 3 can be rationalized by considering that the initially formed selenoxides 

spontaneously eliminate PhSeOH to give o~,[~-unsaturated lactams 4, which undergo conjugate addition of m- 

CPBA with subsequent displacement of a benzoate anion from the resulting enolate. 12 In fact, treatment of 

4a with m-CPBA gave the epoxide 3a in 65% yield. The configuration of the new stereogenic centers of 3 

was deduced by NMR from the multiplicity and coupling constants of the H-8 protons and was confirmed by 

single crystal X-ray diffraction analysis of 3b. 13 This configuration is consistent with the stereochemical 

course of the conjugate addition of cyanocuprates to the unsaturated lactam 4. 5 It is worth mentioning that 

there are very few reports on the epoxidation of unsaturated lactams, 16 a process that has proved to be more 

difficult than anticipated. 17 

Epoxy lactams 3 expand the potential of oxazolopiperidones for the synthesis of diversely substituted 

piperidine derivatives in enantiomerically pure form. Both the ~-oxy lactam and the epoxide moieties of 3 

may allow the regio-, and stereocontrolled introduction of a variety of substituents on the lactam ring. 

Furthermore, and less predictably, some reactions can chemoselectively occur upon the ester group, the 

epoxy ring being unaffected. Thus, treatment of 3a with the higher-order cyanocuprate Me2Cu(CN)Li2 (1.5 

equiv, THF, -78oc, 5 min) led to the acetyl derivative 518 in 53% yield, whereas reduction of 3b with LiBH4 

(2.5 equiv, THF, rt, lh) afforded ~,[3-epoxy alcohol 619 in 47% yield (Scheme 2). The well-established 

synthetic utility of enantiopure ct,~-epoxy alcohols 20 further enhances the interest of synthons 3 and 6 for the 

asymmetric synthesis of piperidine derivatives. 
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