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Abstract : Total synthesis of (&)-sesbanine (CL ) was carried out using y-addition of 
ketene silyl acetal of methyl 3-cyclopentenecarboxylate to quaternized methyl 
nicotinate. The resulting 1, 4-dihydropyridine (z) was oxidized with DDQ to give 
4-substituted nicotinate ( 2J and &was converted to alcohol ( 5) by stereoselective 
oxymercuration followed by treatment with ammonia to give L. 

Highly regioselective introduction of substituents into 4-position of pyridine has been 

achieved recently by quaternizetion of the nucleus followed by reaction with organometallic 

reagents 1) or phosphite. 2) In connection with the subject, we developed a convenient and 

practical method for the synthesis of 4-(2-oxoalkyl)pyridines via regioselective y-addition 

of silyl enol ethers to pyridinium salts. 3) Now we report a facile synthesis of (*I)-sesbanine 

( L ), which has antileukemic activity, 4, using the above mentioned method as a key reaction. 

According to the retrosynthesis of Las shown in eq 1, the key intermediate should be 

(t)sesba&ne 
Hence, we first tried to prepare 4-substituted nicotinates ( Land 2 ) as shown below. 

The 1,4_dihydropyridines (2 and 5_ ) were obtained in dichloromethane in high yields 

(2, 93%; 2, 94% ) without the formation of any regioisomer. Oxidation of 2 andzwith 

oxygen or silver nitrate did not proceed contrary to those without the methoxycarbonyl 

group at 3-position. 3) The oxidation took place by refluxing 3_ and 5_ with an equimolar 

amount of DDQ in benzene for ca. 6 h ( &, 63%; 5, 66% ). 
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Thus, (A)-sesbanine was synthesized in 400/O total yield via only four steps starting 

from methyl nicotinate as outlined in the Scheme. 

Scheme 

CM 
Me 

( a ) ( i ) CICOZMe, CH3C13, 0 “C, 10 min ( ii ) , rt, 30 min 

( b ) DDQ, C6H6, reflux 6 h 
0SiMe3 

( C ) ( i ) aq. HBF4, THF, rt ( ii ) Hg(OAc)3, THF-H30, rt, 1 h 

( iii ) 5% aq. Na2C03 ( pH 8-9 ), NaBH4 

( d ) NH3, MeOH, 100 “C, 3 h in a sealed tube 

Condensation of the pyridinium salt generated in situ with ketene silyl acetal of 

methyl 3-cyclopentenecarboxylate 5) gave the corresponding 1, 4-dihydropyridine derivative 

(7J, 6, which was converted into methyl 4-[(l-methoxycarbonyl)-3-cyclopentenygnicotinate 

( 2J7)by using DD& as an oxidizing reagent in 77%~ yield ( from methyl nicotinate ). 

Standard oxymercuration of zdid not afford the desired alcohol at all, presumably due to 

the formation of the nitrogen-mercuric acetate complex. 8, Therefore!zwas treated with 

HBF4 first and with Hg(OAc)3 in aqueous THF, then the mixture was reduced carefully 
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with NaBH4. Fourtunately, the desired alcohol ( 2 )‘)was obtained stereoselectively in 640/O 

yield together with the epimeric alcohol ( 7% ). The stereoselective formation of acan be 

explained by the preferable formation of mercuric acetate complex (,%I_) in which the 

mercury ( II ) is held on the same side as the ester group by coordination. The complex 

(2) is attacked by a water molecule from the opposite side of the mercury ( II ) to give i. 

This rationalization is supported by the literature 

that Lewis base groups ( OMe, OAc, C02Me, CH2OH, 

CN ) can exert a directing effect on the stereo- 
AcOHg+ 

* a. l .’ 
,** 

chemistry of addition of HgX and OR at a double 

bond by coordination. 10) 
The final stage for the synthesis of (*)-sesbanine 

(L ) was achieved in 86% yield by heating 3 in 

methanolic NH3 at 100 “C in a sealed tube. 4f) 

The spectral data and melting point of the 

synthetic alkaloid (L ) thus obtained were in agreement with those of the literature. 11) 
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