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..MWlZC~ Asymmetrzc syntheszs oj- rndoioqurnoimizne has been accompiuhed by uszng ocyl pyrldrnwn suit 
bearing zn 3 posrfmn a chtral ammal 

We have recently described the rqqc! and dlasterc~~~k~tk a&Won~of or~oc,nppez reagenb on l-q~y! 

pyriduuum salts, bearing m 3 position a choral ammal obtained from an asymmetric chiral diamine l. 

Furthermore, we have shown that tt was possible to use, as activating reagent, functionaltzed acyl chlorides such 

as P-mdolylacetyl chloride 1 (Scheme 1) ; 

Yield = 80% 

de =95% 

R’=-OCH3,-CH3, 

Scheme 1 

In the present communication, we describe, using this methodology, a short enantioselective synthesis of 

utdoloqumohzidme 1 as a model of mdole alkalords of the valleslachotamine type 2 (trans relationship between 3- 

H and IS-H) 2 
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The preparation of such tram I-I-3, M-15 mdolo [2,3-a] quinolizidine derivatives has been already pubhshed 

Z-7. Noteworthy, (in racenuc series) are the reduction of the appropriate pyridnnum bromidc2 by sodium 

dnhionite and the addition of stabilized carbon nucleophiles to N- alkyl pyridinium salts 2*s. 

In a prelimiminary study, in order to effect a very short synthesis (an asymmetric version of the Wenkert’ 

procedure) of this type of compound, we decided to use as activated pyndmium salt the compound 3 easiiy 

obtained by action of tryptophyl bromide on the pyridme -3-aminal4 6 (Scheme 2) : 

Scheme 2 

Indeed, the addition of diethyl cuprate (but not ethylcopper) occurs well 7 to afford the relatively stable 

(several days ;n refrigerator) dlhydropyndme 5 (Scheme 2) as a clean crude product. Attempts to effect a 

purification of this compound were unsuccessful. The d.e. of this product was measured by lH NMR8 and was 

shown to be low (- 40%). We have u-ted to improve this selectivity by changing the reaction parameters (nature 

of the copper salt, of the organocopper reagent, the solvent etc ..) but without success. 

In a parallel effort, we have reduced the amide 6, prepared as shown in Scheme 3 (d.e = 95%)l, using 

LiAlll4 m ether (the use of THF as solvent leads to cleavage of the amide bondg) and agam we have obtained the 

dihydropyrtdine 5 but now with an excellent diastereoisomeric excess (d.e. = 95%). Tbe clean crude product was 

then treated with anhydrous methanol saturated with HCl to afford the mdoloquinohzidine 7 without removal of 

the aminal (Scheme 3) as a single diastereoisomer (75% yield after chromatography on alumma )_ 
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EtCu ,2 LitSr 

THF 

d e - 95% 
yield - 60% 

L!AIH4 ether 

rilx , 12 hr 

yield = 75% 7 

Scheme 3 

In fact, the most difficult reaction was the deprotection of the aldehyde function. An aqueous acidic 

treatment was totally unsuccessful leading, dependmg on the reaction conditions, to the starting material or to 

complete degradation, even with a “dunrune acceptor” such as formaldehyde. 

Finally, the indoloqumohzidme 7 was treated with trifluoroacetic anhydnde and the very polar compound 

thus obtained was treated with a 50% mixture of MeOH and aqueous NaOH (12%) to afford the aldehyde 8 : lo 

2”) CHBOH , Ha0 , NaOH 

8 

yield = 80% 

The h-arts relationship between 15-H and 3-H postulated by Lounasmaa and Wenkert for such a cyclization 

2,5 was fully confirmed by I3C NMR : 

1326 

From our previous study’, we have assigned to the C-15 atom the R configuration (starting from the S,S 

diamine ) and therefore the S configuration to the C-3 atom. 

In summary, the addition of an organocopper reagent on an activated N-acyl pyridinium salt having in the 

3-position a chiral ammal prepared from a chiral symmetrical diamine appears well suited for an easy asymmetric 



3984 

synthesis of structures related to the vallesiachotamine family of mdoloqumoltzidmes Efforts to extend this 

research are now underway. 
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8: 

m p.= 232 ( CH30H ) , [CX]Dzo = -110 (c 1,8, CH2C12) , UV h,,, (EtOH) 215240,285 nm; 

MS, m/z = 280,251, 149, 121, 119,85,83. IR (film) : 3300, 1600, 1580, 1430 cm-l. 

1H NMR (400 MHz) : 1.03 (t, 3H, J = 7 Hz, H-19), 1 3 ( m, 11-I, H-18), 1.6 (m, lH, H-14), 1.75(m, 

lH, H-18’), 2.41 (dd, lH, J = 13 Hz, J2 = 2 Hz, H-14’), 2.9 (m, 3H, H-15 + H-6), 3.75 (m, 2H, H-5), 

4.7 (broad d., lH, J = 12 Hz, H-3), 7.03 (s, lH, H-17), 7.12 (t, lH, J = 7 Hz, H-lo), 

7 18 (t, lH, J = 7 Hz, H-11), 7.35 (d, lH, J = 7 Hz, H-9), 7.49 (d, lH, J = 7H2, H-12), 

8.8 (s, lH, N-H), 8.95 (s, lH, CHO). 
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