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Summary: 

1,6-DIHYDRO-3(2H)-PYRIDINONES AS SYNTHETIC INTERMEDIATES. 

TOTAL SYNTHESIS 0~ (+)-TECO~NINE 

Takeshi IMANISHI, Noriyuki YAGI, and Miyoji HANAOKA* 

Faculty of Pharmaceutical Sciences, Kanazawa University 

Takara-machi, Kanazawa 920, Japan 

The first and stereoselective total synthesis of (f)-tecomanine (1) has 
been achieved from ethyl 1,6-dihydro-3(2H)-pyridinone-1-carboxylate (2) 
as a synthon.. 

Tecomanine, a representative alkaloid isolated from Tecoma stuns Juss., 1 

has a unique hexahydro-6H-2-pyrindin-6-one skeleton with three chiral centers 

as shown in structure k2 and its salts exhibit powerful hypoglycemic activities. 3 

In spite of some efforts to synthesize the base (,$),4 no one has accomplished its 

final purpose to date. 

Recently, we achieved formal syntheses of some indole alkaloids using a 

common starting material, ethyl 1,6-dihydro-3(2H)-pyridinone-1-carboxylate ($). 
5 

Now we wish to describe here the first and stereoselective total synthesis of 

(+)-tecomanine (&) starting from the same synthon. 

Me 

Reaction of ,$ with methylmagnesium iodide in ether at-5O gave the 1,2- 

adduct (&6a 56%) along with a small amount of the 1,4-adduct (2; 7.7%). 

Heating of the former in ethyl propenyl ether7 in the presence of mercuric 

acetate at 200° for 3 days, followed by methylation with methylmagnesium iodide, 

afforded the alcohol (2)6b in 51% yield. Ozcoxidation with FCC8 in methylene 

chloride the alcohol yielded the ketone (g; 72%) as a diastereoisomeric mix- 

ture, which was converted to the ketal (1; 92%) in the usuaidway. Hydrobzoation 

and oxidation of x afforded the two secondary alcohols (,@; 49% and @; 

41%). The formation of only two diastereoisomers would be well interpreted by 

the highly stereoselective addition of borane to 1 from the opposite side of the 
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bulky substituent at the allylic position, therefore the alkyl substutuents at 

C-3 and C-5 in ,$ could be cis with each other as depicted. 
9 

The trans relation- 

ship between C-3 and C-4 substituents would be supported from the fact that upon 

hydrolysis of $$ or $8 with a mineral acid the keto alcohol (z$ or ,@) was 

obtained in an excellent yield (84 or 91% yield, respectively) without formation 

of any cyclic hemiacetals. 

Jones oxidation of ,9$ or $8 gave the diketone (,$Q& 6f or ,J_Q@6g) in 76 or 86% 

yield, respectively. On the other hand, oxidation of @ at first and the subse- , 

quent hydrolysis with 10% hydrochloric acid in boiling tetrahydrofuran afforded 

the furan (,lJ)6h as a sole product via ,$Q." 

The intramolecular condensation of ,&& or ,&@ with excess potassium car- 

bonate in boiling ethanol yielded none of the desired compound (42) but an ex- 

clusive formation of the morelstable cyclopentenone isomer (&$)62 in 29% (from 

,Qp) or 23% (from ,j_@) yield. On a short time treatment with a small amount 

of potassium carbonate in absolute ethanol under nitrogen at 45-50' both ,$Q and 

,&I$ gave regio- and stereoselectively the expected hexahydropyrindinoneQ2) ii 

in 87-88% yield. Under the condition employed the labile isomer (@) formed 

either from ,#,$ or ,j_@ seems to isomerize easily to the more stable and desired 

isomer ($3) because of the severe steric interaction between (+-methyl and Cl- 

hydrogen. 

Careful reduction of ,j_J with lithium aluminum hydride in ether at room 

temperature gave a mixture of two isoneric alcohols (,$t)6k in 37% yield with a 

moderate amount of the undefined compounds. The same product (,+Q) was also 

obtained via ,j_z in a rather low yield (28%) by sodiumborohydridereductionof&.J 

and the subsequent lithium aluminum hydride reduction. Finally, PCC oxidation of 

,j.$ furnished (?)-tecomanine (&)61 in 16% yield. The synthetic (?)-tecomanine is 

proved to be identical with natural tecomanine by means of IR (CHC13), UV (MeOH), 

and PMR (CDC13) spectral comparisons. 

Thus, the first total synthesis of (f)-tecomanine with a high stereoselec- 

tivity has been accomplished. 
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