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Summary: Formal synthesis of (*)-tabersonine (3 and (f)-catharanthiae (%) has 
been achieved starting from ethyl 1,6-dihydro-3(2H)-pyridinone-l-car- 
boxylatc (L$) as a commdn synthon. 

Tabersonine, one of the Aspidosperma alkaloids, is known to be the in uivo 

progenitor1 of the Iboga alkaloids, e.g. catharanthine, which has been shown to 

play a potential role for synthesis of an antitumor alkaloid vinblastine.' Total 

syntheses of I$)-tabersonine 3,4,5 and (f)-catharanthine6" have so far been ac- 

complished by several groups independently. 

Recently, we described the first preparation of N-substituted 1,6-dihydro- 

3(2H)-pyridinones8 

6-one system ($).' 

(4) and their novel conversion to 2-azabicyclo[2.2.2loctan- 

At present we are investigating synthetic applications of 

the dihydropyridinones to some natural products and now wish to report 

synthesis of (')-tabersonine (2) and (f)-catharanthine ($1 using & as 

starting material. 
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Ethyl 1,6-dihydro-3(2B)-pyridinone-1-carboxylate (&) was treated with 

ethylmagnesium bromide in ether at 0" to give the 1,2-adduct (2) 10a and 1,4- 

adduct (g) in 41% and 11% yields, respectively. On reaction of the former (2) 

with 1% hydrochloric acid in acetone smoothly proceeded an allylic rearrangement 

to give the secondary alcohol (,7)lob in 83% yield. The Claisen rearrangement 

of &' with ethyl vinyl ether in the presence of mercuric acetate 11 at 205O for 

43 hr yielded the aldehyde (@), which without any purification was acetalized 

in an usual manner to give the ethylene acetal (z:lac 59% from XI. Hydrolysis 

of 2 with potassium hydroxide 

amine (,J.Qlod; 37%) along with 

in boiling aqueous ethanol for 72 hr afforded the 

53% of the unchanged starting material. Condensa- 
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tion of ;tR with $-indolylacetyl chloride, 12 followed by acid hydrolysis [10%HCl, 
THF-~~0, reflux for 8 hrl yielded the aldehyde (&l.lloe in overall 81% yield, 

Oxidation of &;1; with silver(I) oxide, prepared irr s$tu from silver nitrate and 
potassium hydroxide, l3 gave the carboxylic acid C&Z(,~ in 68% yield. The intra- 
molecular cyclization of 12 according to the method of Ziegler3 furnished (?I- 
5,1~-dioxo-14,15-dehy~roquebrachamine (J$,loS in 47% yield, which was identical 
with the authentic sample in pmr spectra. 

tabersonine has alreagy been described, 3 
Since the conversion of ;tz into (+I- 

our present synthesis means a formal 
synthesis of this alkaloid. 

. 

On the other hand, the Grignard 

in the presence of cuprous chloride, 

(&$)lOg though in a Low yield (18%). 
?E 

reaction of! &e with vinylmagnesium bromide 

followed by ketalization gave the ketal 

Hydroboration-oxidation 14 of &$ and the 
subsequent PCC oxidation"" yielded the desired aldehyde (J.~ll'h in 59% yield 

with a small amount of the ketone (t$>. 

the diketal (J.S:l" 

AcetaLization of the former (&..I gave 

86%), which was also obtained more efficiently by the 



following alternative method. The allylic alcohol (,#I 18 the synthetic precursor 

of &, was converted to the acetal (42) in 69% yield by the Claisen rearrange- 

ment and subsequent acetalization in the manner similar to that for 2. Hydro- 

boration-oxidation of ,J_x afforded the Shydrcxyl derivative ($Q; 52%) and its 

regioisomer (24; 13%) as both diastereoisomeric mixtures. PCC oxidation of the 

former was followed by ketalization to give the ketal (,$.;I) in 86% yield. Hydro- 

lysis of JJ with potassium hydroxide in aqueous ethanol under reflux for 36 hr 

gave the amine (JJ:l'j 798), which was treated with carbobenzoxy chloride to 

afford ,$,$ in 92% yield. On acid hydrolysis of A> or 32 an intramolecular aldol 

reaction took place efficiently to yield the same azabicyclo[2.2.2loctanone 

&ok in 70% or 98% yield, respectively, and a similar treatment of 34 gave 

24 l"l in 87% yield. Reaction of 26 with methyl orthoformate afforded the ketal 

(2x; 748), which was oxidized with PCC to give j?@lorn in 77% yield. On its 

hydrogenolysis over 5% palladium on carbon in methanol formed the labile amino 

ketone (#)lon, which was immediately converted to the amide (&'j; 65% from $l). 

Cycli;ztion of ZQ with p-toluenesulfonic acid yielded the pentacyclic ketone 

(J&) in 69% yield, which was proved to be identical with the known inter- 

mediate (z$J6 to I&)-catharanthine ($1 by spectral comparison. Thus, we have 

also accomplished a formal synthesis of (f)-catharanthine. 
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