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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. .4 short reduction sequence afforded deoxyschi- 
zandrin and formation of gomisins I< 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(lV).1*2 This same reaction performed on many examples of 
trans-dibenzylbutanolides systematically gave better results (YU-100% yield) than the known 
oxidant thallium(Ill) tris(:trifluoroacetate) _ -l’TFA- developped by Mac Killop (60-808 
yield).3 

Schizandrins, gomisins, kadsurins, wuweizisus and schizantherins (skeleton 1 K4 = - 
KS = Me, Hti-a) belong to bisbenzocyclooctadiene lignans -a new class of biologically 
active4 natural compounds- all isolated from Schizandra and Kadsura (Schizandraceae) .5 -- 

l’he present communication describes the use of ruthenium(lV) tetrakis(trifluoroa- 
cetate) -RUTFA- in the total, efficient and atropospecific synthesis of the lignan deoxy- 
schizandrin &, 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 closely related to savinin 3b - - 
and its natural analogues.6 
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3a was one-step synthesized using an improvement of Stobbe-like alkylidenationg of - 
3,4,5_trimethoxy benzyl-4-butanolide z 10 (NaH/toluene-0.1 Eq. MeOH, ‘LO’C, 30 min.) in ti3% 
yield, mp 106-107°C (ether), IR (CHC13) 1735 cm-l, C=O lactone, 1~ NMR (CUCIs) 7.48 
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(ltf, (1, .J = 1 .?J tlz) olcfinic g (typical of E configuration). Catalytic hydmgcnntion of the 

latter 012, Prl-C iAcO1-I , 4h) g:rvc: the corresponding saturated cis-blltanotitic 4 1 l as an oil, -- 
in 96% yield. 

In the first place, intramolecular biaryl coul)ling of cthylenic lactone 3a using - 
KUTFA (IluO2-‘I‘PA-TF~~A-lI~~~~ht2/CH2C12, ZU’C, 24 h) gave thr i,ist,enzocyc~loc?ct;ltrienolide 

5a (YI.bY5:: range yield),lU mp 159-160°C (ether), IK (CI\C:lg) 1751 cm-l, I11 NMH (ClJCl,) - 
7.45 (1 II, cl, J = 3.5 Hz, vinyl l-i), 6.55 and 6.X5 (211, 2s, aromatic Ii) 4.4U and 4.15 (2f1, 

2 dd, J13Cr_ti = J133_6 = Yllz, H-13u and 11-133), 3.HU (12t1, s, ORle x 4) IS.ti5 nnc! :S.i5 (611, 

S, C)ile x 2, ORle-1 and 02le-12), 3.13 (ltl, dd, Jgn+ = ti 11z, J5a_53 = 14 LIZ, 11-5(r). xn(l 

2.45 (111, tld, J53_6 = 1 llz, <J53_5<r = 14 llz, H-53). 
‘I‘he ahove prepared cis-2,3-his(3,4,~-trimethoxybenzyl)-4-t~ntanolide 4 Was SUbSe- 

- 

quently submited to oxidative coupling by KUTFA under the same conditions, to give the 

bishenzocyclooctadiene lactone 6a mp 157-158.5”C (ether), in 9U-95% yield (65% by using 

TTFA), IK (CtlCl:j) 17ti7 cm -I,%, NMK (CI)Cl:3) G.65 (111, $1, 6.40 (III, s), J-4!) (111, dti), 
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4.15 (11-1, dd), 3.85 (12H, s), 3.65 (61~. s), and 2.70-2.59 (611, m), which ha:; the same 
“normal” (P*,6H*) biaryl stereochemistry as picrostegane 1 (RI = H; R2, 
~4, R5 = -CH~OCO-; R6 = [I ; 

R3 = OCH20; 
R7 = H; R8 = Rg = RI0 = OIVle).ll The present result is 

clearly different from the previously described trans dibenzylbutanolide oxidative couplings -- 
since, in the latter cases, “w (M*,6R*) configurations were systematically 0btnined.l 

Thus, the biaryl configuration of the bisbenzocyclooctatrienolide z, was demonstra- 
ted by performing its catalytic hydrogenation (112, Pd-CiAcOH, 2O”C, 12h), which gave two 
closely related compounds ; chromatography of the mixture (SiO2, cyclohexane/ methyl tert- -- 
butyl ether, 4/6) gave the expected satured cis-lactone in 61% yield, identical to above &; - 
tail fraction (24% yield), gave butenolide 5b resulting from double bond migration,l2 mp 190- 
19l’C (ether), IK (CHC13) 1735 cm-l, 1 HNMK (CDC13) 6.55 and 6.45 (21-1, 2s, aromatic g), 
4.65 (2H, m, g lactone), 3.85 (12H, s, OlVle x 4), 3.65 and 3.62 (6H, 2s, Oitle x 2) and 
3.5-3.0 (two overlapping geminal AB systems). An alternate reduction procedure (H2, Rh-C/ 
THF, 2O”C, 6h) lead to reversal of the 6a/5b ratio, (estimated at 3/7 by 1~ NMK of the mix- -- 
ture). Since 5a was not presumed to be termally isomerized during reduction13 and since it - 
has an unequivocaly “normal” (P*,61t*) 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 ~a(BH4)2/1120-EtOH, 

- 
3O”C, 20 min. I to give one single diol 

(Id), mp 122-126°C (ether), in nearly quantitative yield, which was tranformed to the his- 
mesylate le mp 165.5-167 - “C (ether-CH2C12) (MsCl/C6H5N, O”C, 15 min.),14 identical to the 
compound obtained by one of us (JPH), using an alternate pathway.8*15 hn attempt to re- 
duce le using lithium triethylborohydride (LiBHEtj/THF, O”C, lh, 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. l7 Thus, careful chromatography was performed 
on the preceding mixture to give two phenols lh and fi closely related to deoxyschizandrin - 
(similar PMR spectra) except for the absence of two high-field methoxyls for the former 
(lh), mp 172.5-175°C (ether), -. and except for the absence of one down-field methoxyl for 
the latter (g) (amorphous), related to gomisins K1, K2 (= g,, and K3(= G). Finally, on 
using lithium triethylborohydride at room temperature (60 min.) rat-deoxyschizandrin la was - 
obtained in high yield (92 %),I8 as prisms mp 113-11.5”C (MeOH) litt.lg 112-113°C (MeOH). 
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