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Abstract: The total synthesis of isoschizandrin I having the natural configuration was 

a~c~~lis~d ~0~~~ the structure ofl in u~ig~~ manner. ~~~‘ng~~~ opd~aUy pare 

9, aUylic alcohol II was obtained in good yield, and was then converted into epoxide 12 

stereoselectively. Finally, reductive C-O bond fission afforded the natural enantiomer of 
isoschizandrin I. 

The fruits of Schisandra chinensis contain a large number ~~be~cl~~e lignans, tbe structures of 

which were elucidated by the extensive work of Ikeya’s group. 1 Isoschizandrin is one of the minor components 

of such dibenzocyclooctanes. At first, the structure of isoschixandrin including the stmeochemistty was 

proposed as 2, one of the possible three diastemomers of schiaandrln 8, based on the spectroscopic data 

especially on the NOE data in 1988.1 In 1990, Meyers repotted the synthesis of unnatnral enantiomers of four 

possible diasteromers 1,2,8, and 15, and in that paper, he corrected the st~cnre of ~~~hi~~n to 1, 

another diastereomer of 8.2 

In the course of onr study directed toward the synthesis of lignans isolated from Sc&zn&a chinensis, we 

wex interested in this structnml discrepancy, and we decided to undertake the total synthesis of isoschizandtin 

having the natural configuration to confirm the actual structure of isoschizandrin in an unambiguous manner. In 

this paper we report the stereoselective total synthesis and sttuchnz static of i~~hi~~n 1. 

~~ ~~ ~~ ~~~ 
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1 Meyer’s proposal 2 originally proposed structure 15 (+)-8 schizandrin 
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Scheme 1. Unambiguous confirmation of the structure of (f)-isoschizandrin 
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Scheme 2. Stereoselective synthesis of optically pure (+)-isoschizandrin 
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Our preliminary study started with known racemic biphenyllactone 9% b (Scheme 1). After DIBAH 

reduction and subsequent acetylation, diacetate 44 was reduced with ammonium formate in the presence of 

bis(triphenylphosphine)paUadium dichloride affording the exe-oletinic acetate 5 as a sole ptoduct.4” When 5 

was successively treated with sodium hydroxide, mchloroprrbenzoic acid, and methanesulfonyl chlori&, two 

diastereomeric epoxymesylates 64 and 74 were isolated in the ratio of 6 : 1, respectively. As the stereosmtctum 

of the minor isomer 7 was determined as depicted in the scheme 1 by converting into dl-schizandrin 85, the 

steteosmtcture of major isomer 6 followed unambiguously. The reduction of 6 with sodium borohydride in 

DMF afforded the mixture of the reduced compounds, and among them, a compound which has the structme 

proposed by Meyers for isoschizandtin was isolated. 

The *H-NM8 and IR spectra of natural isoschizandrin and racemic synthetic specimen obtained as above, 

were superimposable, and furtbermote, the behavior of the natural and synthetic ones on the thin layer 

chromatography using several solvent systems were indistinguishable. Consequently, we concluded that the 

exact structme of isoschiidrin must be formulated as 1 in agreement with Meyers. 

As the relative stereochemistry of isoschizandrin had been confirmed, we next set about the steteoselective 

synthesis of optically pure 1 possessing the natural configuration. To this end, we started our synthesis with 

optically pure (-)-9,3h$4 which was used in the total synthesis of schizandrin 8 having the natural configuration 

and can be obtained as optically pure form utilizing Achiwa’s asymmetric hydrogenation of an itaconic acid 

derivative7 or optically pure succinic acid derivative 133 (Scheme 2). By successive treatment with terr-butyl 

hydroperoxide, methanesulfonyl chloride, sodium iodide, and zinc, 9 was transformed into the single allylic 

alcohol 11 in a stereoselective manner.4 

As shown in the figure 1, the inspection of the conformational suucture of 11, which was obtained by a 

molecular mechanics calculations,8 suggested that the hydroxyl group stays below the plane of the exo- 

methylene double bond This conformational feature allowed us to utilize this P-oriented hydroxyl group for the 

stereoselective introduction of the a-oriented tertiary hydroxyl group of isoschizandrin. So, the epoxidation of 

11 with rert-butyl hydroperoxide in the presence of vanadyl acetylacetonate was attempted. As expected, the 

reaction proceeded stereoselectively, and, after methanesulfonylation, epoxymesylate 12 was obtained as the 

only isolable product.4 Finally, 12 was reduced with sodium borohydride in DMF to give isoschizandrin 1. 

By comparison of the spectroscopic data and optical rotation data of synthetic (+)-1 with those of natural one, 

the structure of the synthetic product was confirmed including its absolute configuration. 

Fig. 1. Conformation of compound 11 obtained by molecular mechanics calculaticms 
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