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Abstracts - A total synthesis of (-)-physostigmine (7) was accomplished from a chiral 

nitro olefin (1). 

Enantioselective nitro olefination of active methine group with chiral p-nitro enamines is one of feasible methods 

for the consbuction of quaternary centers in optically active f0nn.l Resulting nitro olefinic lactones have been 

used for the chiral syntheses of indole alkaloids2.3 and diterpenoids.4.5 We reponed that the nitroolefin with a 

chiral sulfinyl group at the P-position underwent the addition-elimination reaction with the lactam enolates to 

provide cbiral lactams possessing a quatemary carbon center in high enantiomeric excess (eeh6 Since the 

absolute configuration of the products remained to be clarified, we planned to synthesize a natural product to 

identify their absolute stereochemishy. (-)-Esermethol(6) was selected as a target molecule, because compound 

(1),6 which is one of the addition-elimination products, has a carbon frame work totally suitable for the synthesis 

of 6. Since (-)-esemethol (6) has been converted to (-)-physostigmine (7),7 the total synthesis of (-)-6 

constitutes a synthesis of (-)-physostigmine (7) in formal sense. (-)-Physostigmine (7) has been used as a 

clinically important anticholin-esterase agent8 and more recently received much attention as a possible therapeutic 

agent for Alzheimets disease.9 This is reflected by a number of chiial syntheses of this alkal~id.~.lo 

Our synthetic route is shown in Scheme 1. Bromination of 1 (85% ee) under basic conditions afforded 2 in 83% 

yield. Crystallization from dichloromethane-ethyl acetate yielded a small amount of crystalline racemate. 

Examination by IH-nmr with (R)-(+)-1,l'-bi-2-naphtholu demonsbated that the residual non-crystalline material 

was enantiomerically enriched up to >99% ee. The yield of the enantiomerically enriched 2 was 75%. Optically 

active 2 was converted into the aniline derivative (3) by beatment with KOtBu in dimethyl sulfoxide followed by 

hydrogenolysis of nitro gmup. The reaction of 3 with ethyl chlomarbonate gave 4 in 29% overall yield from 2. 

Reduction of 4 with L i A W  followed by the bromination afforded a 35% yield of tricyclic amine (5), which was 
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converted to (-)-esermethol(6) by the reaction with sodium methoxide with cuprous iodide12 in 35% yield. The 

spectral data including optical rotation, [ a ] ~  = -134' (benzene); lit.,lk -134O (benzene), were identical with those 

of the authentic specimen. 

- 
\ NHCOOEt ? t i  I I H Me Me Me h e  

6 : R = M e  
7 : R = CONHMe 

a B ~ ~ K O ' B U .  KO'BUIDMSO. HdPt02. CICOOEt. ' LiAIH4. ' NBS. NaOMeICul 

Scheme 1 

The transformation described above confmed  the absolute configuration of 1 to be of S. Though we have no 

direct chemical evidence for other addition-elimination products (8) with different substituents at the quaternary 

carbon and the amide nitrogen, CD curves indicated the S-configuration at the quaternary center for all products, 

which will te published elesewhere. 
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