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ABSTRACT
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(-)-Wodeshiol of >99% ee has been synthesized from the a,f-enone shown using a number of noteworthy steps including a novel C-C

coupling reaction.

The lignan class of natural products consists of a large indicated in Scheme 1. Enantioselective reductior3 dfy

structurally diverse group of molecules which are all bio-
synthesized in chiral form from the achiral precursor
coniferyl alcohol, E)-3'-methoxy-4-hydroxycinnamy! alco-

catecholborane with theR)-proline derived B-methyl CBS
catalyst provided the allylic bromo alcohal* (88% ee, 84%
yield) which was subjected to BiLi exchange and stannyl-

hol, by remarkable sequences of oxidation dimerization and ation to give the corresponding tributyltin compousd
cyclization events. Most of the reported chemical syntheses(84%).

of lignans either lead to racemic compounds or utilize chiral
starting materials, e.g., sugarBescribed herein is a short,
stereocontrolled and enantioselective synthesis -©f- (
wodeshiol (1) (also known as kigelidf) a member of the

2,6-diaryl-3,7-dioxabicyclo[3.3.0]octane subclass of lignans,

using a chiral oxazaborolidine for catalytic control of absolute

The next step in the synthesis af utilized a newly
developed coupling reaction of 1-substituted vinyltri-n-
butylstannanes to form 2,3-disubstituted 1,3-butadiénes.
When5 was heated with 10 mol % of Pd(P£h 5 equiv of
CuCl, and 2 equiv of CuGlin DMSO at 60°C for 2 h, the
desired coupled 1,3-dierewas obtained in 99.2% ee and

configuration. This synthesis also demonstrates the utility 82% yield after silica gel chromatographifydroxyl-assisted

of a novel C—C bond-forming homocoupling reaction
employing bimetallic catalysis.
The starting point in the synthesis dfwas 3,4-methyl-

enedioxybenzaldehyde (piperonal) which was converted to g,

vinyl ketone2 by sequential reaction with vinyllithium (THF,
—78°C, 30 min, 97%) and activated MR@CH.Cl,, 0 °C,
30 min, 75%). Keton& was transformed in one flask into
the a-bromo derivative3 by a,$-addition of Bg followed
by EtN-promoted elimination of HBr under the conditions
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bis-epoxidatioP'® of 6 gave after silica gel chromatography
the desired diol7 (along with a minor diastereomer; 14:1
diastereoselection) usitdBuOOH as oxidant and VO(acac)
as catalyst at OC. Mild acid treatment of7 (2.2 equiv of
pyridinium tosylate in benzene at 8@) produced |)-
wodeshiol in 61% vyield: mp 152153 °C (lit.2 mp 153—
154 °C); [a]®% —11.7 (c0.7, CHC}) (lit.? [o]p = —12 in
CHCly); HRMS (FAB) [M + Na]*, m/z 409.0899, calcd
409.0879. ThéH and'3C NMR data obtained for synthetic
1 agreed well with those reportédor natural wodeshiol.
Finally, a single-crystal X-ray diffraction analysis of synthetic

1 unambiguously confirmed the structure as shown in Figure

1.11

Figure 1. ORTEP structure of wodeshiol as determined by X-ray
diffraction.

The synthesis of wodeshiol reported herein fully confirms
the previous assignment of structutgto this interesting
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and highly functionalized lignan. It also supports the previ-
ously assumedabsolute configuration (as shown in structure
1) since the highly enantioselective CBS reductio afould

be expected on the basis of much prior knowlédge
produce the absolute configuration shown4inThis suc-
cessful first synthesis ofl illustrates the value of the
bimetallic homocoupling reaction which has recently been
developed.Finally, it is coincidental but of interest that the
present synthesis and the biosynthetic pathway of wodeshiol
involve as the sole carbon source a starting material having
the carbon skeleton Ar—C—C—C.
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