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The use of the title reagent -RUTFA- was applied to the first stereospecific
synthesis of bridged biaryl lactones from the corresponding cis-2,3-dibenzyl- and 3-benzyl-
2-benzyliden- butanolides, respectively. A short reduction sequence afforded deoxyschi-

zandrin and formation of gomisins K was established.

During the course of our synthetic work on bisbenzocyclooctadiene lignan lactones
related to steganacin and its congeners, we found a new efficient oxidative biaryl coupling
reagent based on ruthenium(1V).ls2 This same reaction performed on many examples of
trans~dibenzylbutanolides systematically gave better results (90-100% yield) than the known
oxidant thallium(1ll) tris(trifluorocacetate) =-1TTFA- MacKillop (60-80%
yield).3

developped by

Schizandrins, gomisins, kadsurins, wuweizisus and schizantherins (skeleton 1 R4 =
R = mMe, Rb-a) belong to bisbenzocyclooctadiene lignans -a new class of biologically
active? natural compounds- all isolated from Schizandra and Kadsura (Schizandraceae).?

The present communication describes the use of ruthenium(1V) tetrakis(trifluoroa-
cetate) —RUTFA- in the total, efficient and atropospecific synthesis of the lignan deoxy-
schizandrin lg_, from a cis-2,3-dibenzyl butanolide using non-phenolic intramolecular oxida-
tive coupling, and in the synthesis of the dibenzocyclooctatriene skeleton from the corres-
ponding (E)-3-benzyl-2-benzylidene-4-butanolide 3a lignan
and its natural analogues.6

closely related to savinin 3b

R3 N* | Rl RZ g3 R4 RS g6 R7 R8 RY R10

la { OMe OMe OMe Me Me Ha H OMe OMe OMe

RZ E OMe OMe OMe \e Me OH H OMe OMe OMe

R4 l_c_ OMe OMe OMe Me Me OH OH OMe OMe OMe

R 1d | OMe OMe OMe CHgOH CHyOH Ha H OMe ObMe OMe

R s E OMe OMe OMe CHgOMs CHyOMs Ha H OMe OMe OiMe

" R 1f [ OMe OMe OMe -CHoU-CO- Ho OH OMe OMe OMe

R2 & R 1 OMe OMe OMe =-CHyoO-CO- Ha OMs OMe OMe OMe
1h [ OH OMe OMe Me Me Ha H OMe OMe OH

R8 1 1i | OMe OMe OH Me Me Ha H OMe OMe OMe

B L_— OH OMe OMe Me Me Ha H OMe OMe OMe

3a was one-step synthesized using an improvement of Stobbe-like alkylidenation? of
3,4,5-trimethoxybenzyl-4-butanolide gw (NaH/toluene-0.1 Eq. MeOH, 20°C, 30 min.) in 63%
yield, mp 106-107°C (ether), IR (CHCl3) 1735 em™1, C=0 lactone, 'H NMR (CDCl3) 7.48
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(14, d, J = 1.5 Hz) olefinic H (typical of E configuration). Catalytic hydrogenation of the
latter (Hg, Pd-C/AcOH, 4h) gave the corresponding saturated cis-butanolide :1__11 as an oil,
in 96% yield.

In the first place, intramolecular biaryl coupling of ethylenic lactone 3a using
RUTFA (RuOg9-TFA-TFAA-BF30Lkty/CHyCly, 20°C, 24 h) gave the bisbenzocvclooctatrienolide
5a (90-95% range yield),'0 mp 159-160°C (ether), IR (CHCLy) 1752 em™l, TH NMR (CDCly)
7.45 (14, d, 4 = 3.5 Hz, vinyl 1), 6.55 and 6.35 (211, 2s, aromatic 1) 4.40 and 4.15 (20,
2 dd, J13a-6 = J13g-6 = 91z, H-13a and H-138), 3.80 (12H, s, OMe x 4) 3.65 and 3.55 (64,
s, OMe x 2, OMe-1 and OMe-12), 3.15 (1l, dd, dgg.g = 6 Hz, Jsu-558 = 14 Hz, H-5a), and
2.45 (1H, dd, Jag-g = 1 Hz, J5g-.54 = 14 Hz, H-58).

The above prepared g’g_—?,'&—bis(‘d,4,5-tr'1methoxybenzyl)—é—butanolide 4 was subse-~
quently submited to oxidative coupling by RUTFA under the same conditions, to give the
bisbenzocyclooctadiene lactone 6a mp 157~158.5°C (ether), in 90-95% yield (65% by using
TTFA), IR (CHCly) 1767 cm™l, 1TH NMR (CDCly) 6.65 (1H, s), 6.40 (111, s), 4.40 (1H, dd?,
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4.15 (1H, dd), 3.85 (12H, s), 3.65 (6H, s), and 2.70-2.50 (6H, m), which has the same
"normal” (P*,6R*) biaryl stereochemistry as picrostegane 1 (Rl = u; r2, R3 = OCH0;
R4, RS = -CHy0CO-; R® = H ; R” = t; R® = RY = R10 = OMe).1l The present result is
clearly different from the previously described trans dibenzylbutanolide oxidative couplings
since, in the latter cases, "iso" (M*,6R*) configurations were systematically obtained.l
Thus, the biaryl configuration of the bisbenzoeyclooctatrienolide 5a, was demonstra-
ted by performing its catalytic hydrogenation (lig, Pd-C/AcOH, 20°C, 12h), which gave two
closely related compounds; chromatography of the mixture (8iOg, cyclohexane/methyl tert-
butyl ether, 4/6) gave the expected satured cis-lactone in 61% yield, identical to above 6a;
tail fraction (24% yield), gave butenolide 5b resulting from double bond migr‘ation,12 mp 190-
191°C (ether), IR (CHCl3) 1735 ecm™}, lH NMR (CDCl3) 6.55 and 6.45 (2H, 2s, aromatic H),
4.65 (2H, m, H lactone), 3.85 (12H, s, OMe x 4), 3.65 and 3.62 (6H, 2s, OMe x 2) and
3.5-3.0 (two overlapping geminal AB systems). An alternate reduction procedure (Hg, Rh-C/
THF, 20°C, 6h) lead to reversal of the 6a/5b ratio, (estimated at 3/7 by 1H NMR of the mix-
ture). Since 5a was not presumed to be termaily isomerized during reduction!3 and since it
has an unequivocaly "normal" (P*,6R*) configuration, it was reasonably assumed that the
initial ethylenic bridged biaryl 5a also has the same stereochemistry. Satured lactone 6a was
reduced in an aqueous medium [Ca(BHg)9/H9O-EtOH, 30°C, 20 min.] to give one single diol
(1d), mp 122-126°C (ether), in nearly quantitative yield, which was tranformed to the bis-
mesylate le mp 165.5-167 °C (ether-CHgClp) (MsCl/CgHzN, 0°C, 15 min.),!4 identical to the
compound obtained by one of us (JPR), using an alternate pathway.g’15 An attempt to re-
duce le wusing lithium triethylborohydride (LiBHEt3/THF, 0°C, 1lh, reflux 2h),16 led to a
surprising lack of aromatic methyl ethers giving deoxyschizandrin la in poor yield, accom-
panied by its demethylation by-products.17 Thus, careful chromatography was performed
on the preceding mixture to give two phenols 1h and 1i closely related to deoxyschizandrin
(similar PMR spectra) except for the absence of two high-field methoxyls for the former
(1h), mp 172.5~175°C (ether), and except for the absence of one down-field methoxyl for
the latter (1i) (amorphous), related to gomisins K, Kg (= 1iJ, and K3(= 1j). Finally, on
using lithium triethylborohydride at room temperature (60 min.) rac-deoxyschizandrin la was
obtained in high yield (92 %$),18 as prisms mp 113-115°C (MeOH) litt.19 112-113°C (MeOH).
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