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SYNTHESIS IN THE INDOLE SERIES VIII (1) : 

A NOVEL APPROACH TO INDOLOQUINOLIZIDINES THROUGH ALKYLATION-CYCLIZATION 

OF AN ENAMINE DERIVED FROM TRYPTAMINE 
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Summary : A short access to enamide 1 and enamine - 

of 2 is followed by Mannich cyclization. This new - 

a short vincamone synthesis. 

A recent paper by Takano et al (2) prompts us 

the preparation and chemistry of enamide 1 and of 

g from tryptamine is described. Alkylation 

route to indoloquinolizidines is applied to 

to report some of our results concerning 

the related enamine 2. - 

Compound I_, a crystalline solid, m.p. 88", was obtained in a single step (Y=92%) by hea- 

ting equimolecular quantities of tryptamine and methyl 4-formyl hexanoate under neutral condi- 

tions (toluene, 4 hours of reflux, Dean-Stark trap). The structure of 1 (3) was supported by 

its spectroscopic properties ('H NMR : singlet at 5.65 ppm ; doublet, J=l.5Hz at 6.9 ppm). 

Traces of acid induced its cyclization to the known indoloquinolizidines 8a,b (4) through the -- 

intermediacy of an a-acylimmonium ion. 

Reduction of 1 with a THF solution of LAH at 

stableenamine r (5) (IR vibration at 1670 cm 
-1 

; 

ment of z with TFA in CHCL3 yielded the expected 

0°C groceeded quantitativelytothe highly un 

1 
H NFlR singlets at 5.75 and 6.65 ppm).Treat- 

mixture of indoloquinolizidines %,b (6). 

It was tempting to check if alkylation of 2 could be similarly followed by a Mannich cycli- 

zation, thus forming two carbon-carbon bonds in a single operation. Actually, treatment of 2 - 

with a~llylbromide in acetonitrile, in the presence of powdered K2C03 at 60"C,gave the mixture 

of alkylated compounds lOa,b (Y=60%), which were not separated. Compounds lOa,b are close to -- -- 

intermediates in Harley-Mason's synthesis of Aspidospemu alkaloids (7). In an analogous fa- 

shion alkylation with prenylbromide was followed by cyclization yielding a mixture of regio- 

isomers 11 and 12. ALL these reactions are thought to proceed n&z intermediate immonium ions - - 

z- 6. - 
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14a 21*H 
14b nlpH - 

119 14 

15 - 

13 
C NMR of derivatives 1 and 15 - - 



180 

DMSO/tBuOK are well precedented (13) it is the first time this reaction is applied to the 

synthesis of pyridones. Thisreactionarpearsas a general propertyofthis typeof enamides as no 

such reaction takes place with saturated Lactames. 

(I) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

REFERENCES 

Synthesis in the indole series no VII, M-Doe de Maindreville, J-Levy, Bull.Soc.Chim.Fr., 
179 (1981). 

S.Takano, R.Sato, K.Ogasawara, Heterocycles, 16, 799 (1981). 

Compound 1 : m.p.88" (ether-hexane) ; UV Xmax EtOHClogc) : 225(4.56),270(3.97),282(3.92), 

292C3.78) ; IR:3420,3300,1650cm 
-1 

; MSCrel.int.):268CM+'),144,143,l3OClOO%) ; 'H NMR 

~CDCl3;60MHz~:8.80~s,lH~,7.6O~m,lH~,7.20~m,2H~,7_O5~m,lH~,6.9O~d,J~l.5Hz,lH~,5.65~bs,lH~, 

3.70~t,2H~,3.00~t,2H~,2.50-1.70(m,6H~,0.90~t,J=7Hz,3H~. 

J.Y.Laronze, J.Laronze, D.Royer, J.Levy, J.Le Men, Bull.Soc.Chim.Fr., 1215 (1977). 

Compound 2 : UV ;iizz" : 225,275,282,29Onm ; 1R:3430,3290,3070,1670,1455cm 
-1 

; MS:254, 

252Cimpurity),144C100~,124,122 ; 'H NMR~CDCl3,60MHz~:8.05~s,lH~,7.55~m,lH~,7.lO~m,3H~, 

6.65~s,lH~,5.75~s,lH~,2.95~bs,6H~,l.95~m,6H~,O.95~t,7Hz,3H~. 

E.Wenkert, B.Wickberg, J.Amer.Chem.Soc., 87, 1580 (1965). 

J.E.D.Barton, J.Harley-Mason, J.Chem.Soc.Chem.Comm., 298 (1965). 

Compound 15 : UV hizfH : -1 
-- 212,222C~h),245,282Csh),290,3OOnm ; IR:3330,1610,1480,1460 cm ; 

MS: 27gCM -.1u~%~;7~1;~13,171,1~.4,~~~,140 . 
‘l-l ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
1.30Cm,lH),1.20Cm,lH),l.OCt,3H,7Hz). 

Compound 16 : UV hi:E)" : 225,275,282,291 ; IR:3340,1715,1665cm 
-1 

; MS:286,270,254,231, - 

143(100%),130,124 ; 'H NMRC~OMHZ):~.~OCS,N-H),8.05 and 7.80(2s,lH),l.OCt,7Hz,3H). 

(IO) H.O.House in Modern Synthetic Reactions, W.A.Benjamin, Menlo Park (1972) pp 345, 346 and 
references cited. 

Cll)A similar functionalization is found in catharinine which might be derived from an iso- 
mer of anhydrovinblastine by air-oxidation ; R.Z.Andriamialisoa, N.Langlois, P.Potier, 
A.Chiaroni, C.Riche, Tetrahedron, 34, 677 (1978). 

(12) Compound 19 : UV XEtoH 
-1 

- max 1 
: 222,282,290,31Snm ; 1R:3400,3240,1660,1570,1540cm ; MS:266CM+') 

160,143C100%),130 ; HN~R~60~lHz~:9.55~s,1H~,7.7-7.C)~m,4H~,6.9O~s,1H~,6.6~~s,lH~,6.55 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

(13) - P.A.Grieco, S.Ferrino, G.Vidari, J.Amer.Chem.Soc., 102, 7586 (1980). 

- D.H.R.Barton, D-W-Jones, J.Chem.Soc., 3563 (1965). 

Acknowledgement : F-Sousa Oliveira gratefully acknowledges CAPES, COFECUB and the University 

of Ceara (Brazil) for support during this work. We thank Dr S.K.KAN for 

400MHz 'H NMR spectra. 

(Received in France 10 October 1981) 


