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&&n& A short and effiient preparation of the quinolizidine alkaloids (k)-lasubme II (1) and (+)-myrtine (2) is 
desrz&ed featuring the tandem N-acyliminium ion- Michael addition of 2-trimethylsiiyloxy butadienes to ethoxycarbamate 
4 promoted by TMs0l-f. 

Among the several methodologies available for the total synthesis of quinolizidine alkaloids, the 

intramolecular addition to N-acyliminium ions has proven to be a versatile protocol.’ Far less explored 

is the intermolecular version of this reaction which has been recently employed in the total synthesis 

of (+/-)-myrtine and (+/-)-epimyrtine.’ 

Our search for highly efficient methodologies for the construction of quinolizidine systems, led 

us to investigate the tandem N-acyliminium ion-Michael addition sequence descriied below. Here we 

disclose our preliminary results which have been applied to the total synthesis of (+/-)-lasubine II (1)’ 

and (+/-)-myrtine (2).24 

Based on our previous studies on the addition of silylenolethers to N-aryl and N-acyliminium 

ions under trimethylsilyl trifluoromethanesulfonate (TMSOTf) catalysis5 and on the in situ preparation 

of silylenolethers,6 we explored the one-pot preparation of carbamate Sa from enone 3a, N-carbo- 

tert-butoxy-2-ethoxypiperidine (4) and TMSOTf. Addition of freshly distilled TMSOTf (1.6 mmol) to 

a stirred solution of 3a (1.0 mmol) and EGN (2.0 mmol) in CH,CI, (3.0 mL) at O“C, followed by a 

CH,Cl, soln. of 4 (1.1 mmol), additional TMSOTf (0.6 mmol), quenching with satd. aq. NaHCO, after 

1 hour at 0°C and normal workup, afforded carbamate Sa: in 87% yield (Scheme 1). 
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Scheme 1. A. TMSOTf (1.5 equiv.), E&N (2.0 equiv.), CH&!l, 0°C; B. 4 (1.0 equiv.); C. TMSOTf (0.6 

equiv.), 0°C. D. CF,CO,H, CH,Cl,,VC, E. satd. NaHCO,, rt, 36h; F.TMSOTf (1.1 equiv.), WC,lb; G. 

2N NaOH/MeOH or 2N NH,OH/MeOH, rt, 48h; H.LS-SelectrideR, THF,-78°C; MeOH, rt, 36h, 77%. 

Deprotection of N-BOC-carbamate 5a with trifluoroacetic acid in CH,Cl,, at 0°C followed by 

quenching with satd. NaHCOr until pH 6.0 led to the isolation of ammonium salt 6as (83% yield). At 

pH 7.5, its conjugate base was isolated (contaminated with quinolizidfn-2-ones 7a/8a9) and it was 

converted to a 3:2 mixture of 7a/8a (85% yield) upon standing in CH,Cl, solution (4 days, rt). The 

smooth cyclization observed above prompted us to attempt the in situ decarboxylation of Sal0 in order 

to trigger the intramolecular Michael addition” which would ultimately lead’ to the quinolizidin-Zone 

system in a one-pot transformation from enone 3a and ethoxycarbamate 4. After several experiments, 

a slight modification in the above procedure provided a 3:2 mixture of quinolizidin-2-ones 7a/8a, in 

90% yield: an additional amount of TMSOTf (1.1 mmol) was added to the reaction mixture 

immediately after the addition of 4 (1.1 mmol), which was let to stir 1 hour at 0°C followed by 

treatment with satd. aq. NaHCOr during 36 hours at room temperature. Under basic conditions (2N 
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NaOH/MeGH, rt, 48 h or 2N NH,OHiMeGH, rt, 48 h), the above mixture afforded trans- 

quinohzidin-2-one 8r* (90% yield) which was reduced with LS- SelectrideR/I’HF, at -78”c, to yield 

(+/-)-lasubine II (1),13 after treatment of the crude reduction mixture with MeOH, evaporation and 

column chromatography on silica gel (77% yieid). 

The same methodology was aIso applied to enone 3b (i. TMSGTf (1.5 equiv.), Et$I (2.0 equiv.), 

C!H&!I,, 0°C; ii. (+/-)- 4 (1.0 equiv.); iii. TMSGTf (1.3 equiv.), O’C, 30 min.; iv. satd. NaHCO,, 36 h) 

to produce a 551.0 mixture of (+/-)-myrtine (2)” and its epimer 8b, in 67% yield, after column 

chromatography on neutral alumina. 

The tandem N-acylimhrium ion addition-decarboxyiation-Michael addition described here 

represents a novel and efficient one-pot route to quinolizidin-Zones with promising applications in the 

total synthesis of other quinolizidine alkaloids. 
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