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Prestegane A, from Steganotaenia araliacea Hochst, :
The First Natural Dibenzylbutanolide Lignan with a meta-Phenol
- A Short Synthesis of eis and trans (*) Arctigenin -

by Mohammed TAAFROUT, Francis ROUESSAC and Jean-Pierre ROBIN*
Laboratoire de Synthése Organique, E.R.A. - C.N.R.S., Faculté des Sciences,
Route de Laval, 72017 LE MANS CEDEX, FRANCE

Summary : A potential biogenetic precursor of steganes was isolated and its structure Ic was
determined using high resolution PMR, total synthesis and comparison with (+) arctigenin re-
sulting from an unequivocal synthesis.

We have recently described six lignans from an antileukemic fraction of the West
African variety Steganotaenia araliacea Hochst. (1) (2). A careful examination in TLC of the
polar chromatographic fraction resulting from our previous work, revealed some closely related
compounds. Preparative layer chromatography (Silicagel Merck Si 60, F 254 ; CHC1,-Et,0 1:1)
yielded an amorphous compound which exhibited the following constants :

21
[u]D = -31° (C 0,39, CHC1,) ; IR (CHC1,) 1770 (v lactonic €=0), 3500 (v phenolic OH) cm~?
M* calcd for Co1H.,0s 372.1573, found 372.1578 ; the PMR data (3) showed that it was a diben-
zylbutanolide lignan identical or closely related to arctigenin la (4)
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In view of conflicting data concerning the aliphatic hydrogen assignments of the
latter in PMR (5), we synthesized it using two independent short sequences from the known
B-veratryl y-butyrolactone 2 as a common precursor. For the first route, 2 was submitted to
alkylidenation by 0-benzyl vanillin according to a Stobbe-1ike reaction (MeONa/CsHe, r.t.,
120 mn ; 10 % H,S0,, r.t., 60 mn) followed by hydrogenation-debenzylation (Pd-C/AcOEt, 12 h)
to give eis (+) arctigenin 1b in a 43 % overall yield. This lactone 2 was quantitatively
isomerized (KOH/MeOH, r.t.; 4 days,refluxing AcOH, 2 h) into the more stable lactone trans
&)athmﬁnl.

Alternatively, a direct condensation of O-benzyl vanillyl bromide (in THF-HMPT) on
the anion of 2 (LDA/THF, -78°, 2 h) followed by deprotection (Pd-C/AcOEt, 12 h) resulted in
the same above trans lactone la in a 68 % overall yield from 2.

Still, our unknown Tignan cleanly differed from both of these structures l1a and 1b.
Furthermore, alternate irradiations of every benzylic methylen protons at 400 MHz, ;ave a
clear enhancement with sharpening of the corresponding pair of ortho-aromatic protons, which
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eliminated any substituents at C-2, C-6, C-2' and C-6'. Observation of the fragmentatm/e 194
allowed to place phenol on the lignan (Cs-C;) moiety attached to the carbonyl side as in
arctigenin la (6). At this stage, only lacton lc could be considered. Finally the structure
of this new Tignan was unequivocally proved with the help of the same direct syntheticprevious
sequence using O-benzyl isovanillyl bromide instead of 0-benzyl vanillyl bromide (7).
According to these data, we named ic (-) prestegane A as a possible biogenetic pre-
cursor of lignans of the stegane group (8).
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