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Abstract - The total syntheses of y-schizandrin and gomisin N were achieved in a 

stereoselective manner. The success of these synthesis heavily depends on the 

stereoselective reduction of tetracyclic lactones with magnesium in methanol. 

Lignan is the one of the most widely occurring natural products families, and the synthesis of them has been 

amacting the interest of synthetic chemists for their structural diversity and biological significance.' The Chinese 

folk medicine "gomisi", the fruits of Schisandra chinensis, is known to contain a large number of structurally 

related dibenzocyclooctene lignans? and among them, the syntheses of deoxyschizandrin (1) and wuweizisu C 

(2). the major components of "gomisi", have been reported by several groups.3. However, as to the smcturally 

closely related lignans y-schizandrin (3) or gomisin N (4)? the other major components, the total synthesis still 

remains unanained. Probably, it is because the methodologies utilized for the synthesis of 1 or 2 could not be 

employed for the stereoselective synthesis of 3 or 4.3 The brief survey of the structures of 3 and 4 reveals that 
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they are diastereomeric each other, i.e., 3 (occurs in racemic form) possesses the 6S*, 7R*, Sbiar* 

configurations, while 4 possesses 6R. 7s. Sbiar ones. For the synthetic routes, which w e n  employed in the 

total synthesis of 1 or  2.3 it seems difficult to introduce the C6 and C7 stereocenters stereoselectively, and those 

methodologies would lead to the mixture of 3 and 4. 

As the pan of o w  research program directed toward the stereoselective total synthesis of the lignans isolated from 

Schisandra chinensis? we engaged in the synthetic work of 3 and 4. In this paper, we repon the f m t  total 

synthesis of 3 and 4 in the naturally occurring forms, which succeeded in the stereoselective introduction of C6 

and C7 stereocenten. 

At fmt, the synthesis of (t)-y-schizandrin (3) was attempted following the route which was employed for the 

synthesis of deoxyschizandrin (1),5 i.e., the hydrogenation of readily available tetracyclic a,gunsaturated 

lactone (5), which was utilized in the total synthesis of gomisin A? followed by the reduction of lactone moiety 

to dimethyl groups. However, it was soon tumed out that the catalytic hydrogenation of 5 was not suitable for 

the stereoselective transformation. Although the reaction pmceeded in the cis selective manner, the product was 

the inseparable mixture of two diastereomeric cis lactones (6) and (7) due to the intermediacy of the hutenolide 

(8) (Scheme 1). 
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To avoid the undesired double bond migration, the reduction with magnesium metal6 was used. In contrast to the 

palladium catalyzed hydrogenation, reduction of 5 with magnesium in methanol afforded the single lactone (6) 

stereoselectively (Scheme 2). To our delight, possible isomer with trans ring juncture could not be detected in the 

reaction mixture. Then, the transformation of lactone ring to dimethyl groups was achieved uneventfully. 

Lithium aluminum hydride reduction followed by methanesulfonylation afforded dimesylate (10). which was 

reduced with lithium triethylborohydride providing (+)-y-schizandrin (3) as a single isomer. The mp (128- 
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129.5"C) and specmscopic data ('H-nmr, ir, and ms) of synthetic 3 were identical with those of natural one (mp 

126.5-128OC).2 

Scheme 2 

Encouraged with successful synthesis of 3, the synthesis of (-)-gomisin N (4) was set about (Scheme 3). Taking 

the isomeric nature of 4 with 3 into account, the synthesis was designed to utilize the lactone (11) as an 

intermediate. The aldol condensation of known butyrolactone (12)4 with 3.4-methylenedioxy-5- 

methoxybenzaldehyde (13) followed by dehydration afforded 14 in good yield. Femc perchlorate mediated 

oxidative coupling reaction' explored by us proceeded as expected providing the desired compound (11) as the 

major product accompanied with small amount of regioisomer (15) (66 %, ll:15=ca. 8:l). The reduction of the 

double bond of 11 with magnesium afforded the desired product (16) as the major one and the phenolic 

byproduct (17). produced by the reductive cleavage of methylenedioxy group and subsequent hydrogenation of 

double bond (Scheme 4). Finally, the aforementioned transformation of lactone ring to dimethyl groups 

furnished (-)-gomisin N (4) uneventfully. The mp (102-103.5°C), optical rotation ([a]o26 -82' (c=0.32, 

CHC13). and spectroscopic data ('H-nmr, ir, and ms) of synthetic 4 were in good accord with those of natural 

Scheme 3 
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one (mp 105-107T, [ a l ~ ~ 3  -84.7' (CHC13)),2 and the careful inspection of 'H-nmr spectrum assured the 

absence of yschizandrin (3). the diastereomer of4. 

In conclusion, the syntheses of y-schizandriu and gomisin N were achieved in stereoselective manner. The 

methodology described here seems useful for the synthesis of wide variety of dibenzocyclooctene lignans and the 

researches on this line is now underway. 

Scheme 4 
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