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AbA.&act : The inthamoleti heaction 06 an cr-acy.t! intinium ion ulith an &- 
k?gi? Ailhe occm undti non acidic condition6 .b addo&d fithe beg &&?uneditie 
8 6oh the Apsthe.d 06 (t)-meaembhine 1. in a AteheoApeci@ manna. 

We recently reported a new approach to the synthesis of indolizidine and quinolizidine 

bicyclic systems' based upon the electrophilic reaction of cr-acyl iminium ions with ally1 si- 

lanes. An important feature of these cyclisations was the formation of an exocyclic double 

bond allowing further functionalisation of the heterocyclic ring (Scheme 1). 
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We wish, in the present communication, to describe the application of the above methodo- 

logy towards an efficient stereospecific synthesis of (_r)-mesembrine 1. The preparation of this 

alkaloid and its congeners is of considerable interest* due to the CNS activity of this class 

of compounds and to their structural similarity to the Sceletiwn, haryliidaceae3 and even mor- 

phine type alkaloCds4. 

The key step in our strategy involves the intramolecular electrophilic cyclisation of the 

in situ generated cr-acyl iminium intermediate 2 to give the B ring of 1. Examination of the 

Dreiding models showed that the geometry of side chain relative to the flat five membered ring 

of 2 should greatly favour the formation of cis fused ring as required in mesembrine 1. - 

Alkylation of the anion of 2 (NaH/DMSO ; DME, 50°C, 1 h) with the tosylate 4" led to the 

imide 2 (60 %)7y8,xclusively (Scheme 2). The reduction of 2 using Speckamp's method' (NaBH4, 

EtOH, HCl) proceeded with high regioselectivity affording the Z-hydroxy lactam 5 (60 %)I0 as a 

mixture of diastereomer .?I. 

----a d oa___1 
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o~NaHIDMSO.DME.b~NsSH~,ElOH/~~~M~Cl,EtSN,CH~Cl~.d~OS,CH~C1~- 

MeOH< l- 1M4e2S. 

Scheme:, 

It was then expected that the treatment of 5 with CF3C02H/CH2C12 would generate 2 which 

would in turn react with the ally1 silane component to produce the olefin 7. However, under - 

these conditions cyclisation was followed by the isomerisation of the exocyclic double bond to 

the more stable endocyclic position. 

Non acidic condition?* were thus employed in order to avoid this undesirable isomeriza- 

tion process. It was found that, by treatment of 5 with MsC1/Et3N in CH2C12 at room temperature 
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overnight, the desired bicyclic olefin l l3 was obtained in a stereospecific manner in 80 % 

yield (with respect to consumed starting material, 60 % conversion). 

0zonolysiJ4 of 7 (03, CH2C12-MeOH (l-l), - 78"C, Me2S) led to the keto lactam 8 
15 

in 

nearly quantitative yield. The spectral data for this compound were identical in all respects 

with previously reported literature data 
2e . The expected cis stereochemistry of compound 7 is - 

thus confirmed. 

In conclusion, the synthesis of 8 was realized in four steps (30 % overall yield) from the 

readily avalaible imide 2. Since the conversion of the intermediate 8 to (+)-A has been repor- 

ted to proceed in nearly quantitative yield, this approach constitutes a new formal synthesis 

of this alkaloid. 
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