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NOESY Spectra of l-Acetoxy-6-aryl-2-aryloxy-3,7-dioxabicyclo[3.3.0]-

octanes. Revision of the Absolute Configuration of (+)-Phrymarolin I
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The absolute configuration of (+)-phrymarolin I was revised
as (1S,2R,5R,6S) on the basis of its relative configuration es-

tablished by comparison of the NOESY spectra of the stereoisomers.

A stereocontrolled synthesis of l-acetoxy-2-(2-methoxy-4,5-methylenedioxy-
phenoxy)-6-(2-methoxy-4,5-methylenedioxyphenyl)-3,7-dioxabicyclo[3.3.0]octane
starting from (+)-S-B-vinylbutyrolactone as chiral synthon furnished the
natural lignan, (+)-phrymarolin I (1) along with its 2-epimer, (-)-isophrymarol-

1.2) The chirality of the synthon strictly induced 5S-configuration of

in I (2).
the 3,7-dioxabicyclo[3.3.0]Joctane backbone of those molecules to facilitate
assignment of their absolute configuration as (1S,2S,5R,6S) for 1 and (1S,2R,5R,
6S) for 2, respectively, on the basis of the relative configuration (lS*,ZS*,
SR*,6S*) of 1. The 2S*—configuration had been assigned from the acetylation

3.4) However, the large acet-

shift behavior of 2-H (0.52 ppm downfield) of 1.
ylation shift of 2-H of la-acetoxy-6-aryl-2-aryloxy-3,7-dioxabicyclo[3.3.0]-
octane has been found to be not relevant to assignment of its relative configu-

3) The 2B-H showing an evident cross peak to 88-H in

ration in haedoxan A (4).
the NOESY spectrum of 4 was deshielded, as much as 0.58 ppm, similar to 2-H of
1, by acetylation of the lg-hydroxyl group. The cis protons to 1lg-hydroxyl
group, 5a-H and 8a-H of 4, also showed similar acetylation shift (0.28 and 0.35
ppm, respectively) to those of 1 (5¢-H, 0.33 ppm; 8g-H, 0.31 ppm).

In this paper, the stereochemistry of l-acetoxy-6-aryl-2-aryloxy-3,7-dioxa-

bicyclo[3.3.0]octane has been comparatively investigated by means of NOESY ex-
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periments focusing on the relative configuration of 2-H in 16) and its 2-epimer,

2.7)

The latter epimer was prepared by acetylation of (-)-desacetyl isophryma-
rolin I (3). The epimer was obtained as the major product in the acetalization
reaction of 2-fluoro-la-[(TBDMS)oxy]-6a-(2-methoxy-4,5-methylenedioxyphenyl)-3,

7-dioxabicyclo[3.3.0]Joctane with 2-methoxy-4,5-methylenedioxyphenol by preferen-
tial B-side attack of the phenol due to steric hindrance of la-(t-butyldimethyl-

1,2)

silyl)oxyl group. The relative configuration of 3 was verified by a stereo-
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selective synthesis of its racemate (Fig. 1) from (#)-lg,2a-dihydroxy-6a-(2-
methoxy-4,5-methylenedioxyphenyl)-3,7-dioxabicyclo[3.3.0]Joctane-1,2-thiocarbon-

°c, 9 h, 90%)

ate (6)8) (5, 1,1'-thiocarbonyldiimidazole, dichloromethane, 0
and 2-methoxy-4,5-methylenedioxyphenol (MeSO3F, CsF, dichloroethane, 50-60 0C, 5
h, then ag. NaOH, MeOH, rt, 35%) by applying a method for highly stereocontrol-
9)

led synthesis of B-furanosides. The evident cross peak (C in Fig. 2) between
2-H (5.66 ppm) and 8B-H (4.96 ppm) in the 400 MHz NOESY spectrum of 1 (CDC13;

T 1739 ms) revealed that the 2-H located on the B-side of the 3,7-dioxabi-

m’
cyclo[3.3.0]Joctane ring. In the NOESY spectrum of 2 (CDC13; T’ 3188 ms) was
not observed any cross peak between 2-H (5.66 ppm) and 88-H (4.15 ppm), while a
cross peak (E in Fig. 3) between la-acetoxyl group and 2-H, which was absent in
the NOESY spectrum of 1, was evident to indicate g-arrangement of 2-H. There-

fore, the B-configuration previously assigned3) for the 2-aryloxyl group of 1

has been revised to a-configuration.
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The fact that the acetylation shift (0.52 ppm) of the proton locating at

Hdd

trans-position to la-acetoxyl group (2B8-H of 1) exceeds that (0.36 ppm) of the

cis-proton (2q¢-H of 2) is supposed to be attributable to a twisted conformation
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of the dioxabicyclooctane ring due to repulsion between the 2a-(2-methoxy-4,5-
methylenedioxyphenoxyl) and la-acetoxyl groups of 1. Since the absolute config-
uration at 1-, 5- ,and 6-position of 1 was unequivocally determined as S, R, and
S, respectively,. the absolute configuration of 1, reported as (1S,2S,5R,6S) in
the literature,l’z) has to be revised as (1S,2R,5R,6S).

The authors express their thanks to Miss K. Ogi of the Center of Elemental

Analyses at Faculty of Sciences of Kyushu University for her measurement of 400

MHz NOESY spectra.
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