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Abstract: A new stereo- and regloselectlve synthesis of (f)-sesarnin (a 

representative lignan) based on our general method for the transformation of a 

cyclopentanone rmg into d tetrahydrofuran ring mvolvmg a regioselective p-scission 

of the alkoxyl radicals is reported 

The 2,6-dlaryl-3,7-dloxablcyclo[3 3 Oloctanes comprise the largest group of 

Iignans2 to which many biologically-active natural products belong 3 Sesamm4 1s one 

of the representative llgnans which have been known for many years The first 

synthesis of this interesting molecule was achieved by Beroza’ and by 

Freudenberg’, an enantlo-controlled synthesis of (-)-sesamm has recently been 

reported 6 

In this paper we report on a new stereo- and regioselective synthesis of (+)- 

sesarnm 11 A method for the transformation of a cyclopentanone ring into a 

tetrahydrofuran ring involving a regloselectlve p-sc1sslon of the alkoxyl radicals 

(previously reported by us’) was applied to the key step in this synthesis The 

sequence is outlined in Schemes 1 and 2 

The llthlatlon of 4-bromo-1,2-methylenedioxybenzene 1 with butylhthlum 

followed by a reaction of the resulting lithlo derivative with trlbutyltm chloride 

(accordmg to the procedure by Locksley and collaborators*) gave 3,4-methylene- 

dioxytrlbutyltmbenzene 2 m 52% yield Tredtment of the tributyltmbenzene 2 with 

lead tetraacetate9 in dichloromethane for 25 h at 46°C under ultrasomcation m an 

ultrasonic cleaner gave crystalline 3,4-methylenedloxyphenyllead trlacetate 3 ** m 

94% yield (Scheme 1) 

According to the procedure modified the method” developed by Pmhey and 

collaborators, 3,4-methylenedloxyphenyllead triacetate 3 and dibenzyl 3,7- 

&oxoblcyclo[3 3 Oloctane-2,6-&carbonate 5 ‘* (prepared in 72% yield by heating 

&methyl 3,7-dioxabicyclo[3 3 Oloctane-2,6-clicarbonate 413 and excess benzyl 

alcohol in dry toluene containing a catalytic amount of 4-dlmethylammopyndme (4- 
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Scheme 1. Reagents and condurons 
I, BuLl - Et,O, -78°C u, Bu&Cl - Et,O, reflux 
111, Pb(OAc), - CH,Cl,, 46T 

(7) 

OH(: 
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VI, VII 
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Scheme 2. Reagents and condrtlons 
1, C,H&H,OH - 4-DMAP - toluene, reflux 11, 
3,4-0CH,0C6H,Pb(OAc), - pyndme - CH,Cl,, 
reflux 111, 10% W-C - H, - MeOH, 25°C IV, 
MCPBA - CH,Cl,, 25°C v, DIBAL - CH,Cl,, 
-78°C vi, HgO - I, - benzene, 25°C vu, hv > 
300 nm vm, NaBH,- MeOH, reflux 
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DMAP) under reflux for 16 h according to the method by Taber and collaborators14) 

in dry dlchloromethane were heated under reflux in an atmosphere of nitrogen for 

24 h under ultrasomcatlon in an ultrasonic cleaner to give dlbenzyl [2,5-bls(3,4- 

methylene-dloxyphenyl)]-3,7-dloxoblcyclo[3 3 O]-octane-2,6-dlcarbonate 615 m 72% 

yield Hydrogenolysls of the dlbenzyl dicarbonate 6 in the presence of a 10% 

palladium on carbon m methanol m an atmosphere of hydrogen for 20 h resulted In 

a spontaneous loss of CO2 to give 2,6-[bls(3,4-methylenedloxyphenyl)l-3,7-dloxo- 

blcyclo[3 3 Oloctane 716 m 74% yield Irradlatlon of the signal at 6 3 11 (lo-H and 

5a-H) In the ‘H NMR spectrum resulted In an enhancement of the areas of the 

signals at 6 2 72 (4a-H), 6 61 (6’-H) and 6 63 (2’-H) This NOE measurement 

established the CIS dlsposltlon of the two methylenedloxyphenyl groups as well as 

the angular hydrogens, as outlmed m Scheme 2 

The Baeyer-Vllllger oxidation of 2,6-dlaryl-3,7-dloxabmyclooctane 7 with 

MCPBA (meta-chloroperbenzoIc acid) in dlchloromethane at room temperature for 

10 days gave 2,7-bis(3,4-methylenedloxyphenyl)-3,8-dloxab~cyclo[4 4 Oldecane- 

4,9-dlone 817 In 28% yield lx 

The reduction of dllactone 8 with DIBAL in dlchloromethane at -78OC for 3 5 h 

gave 2,7-bIs(3,4-methylenedloxyphenyl)-3,8-dloxablcyclo[4 4 Oldecane-4,9-dlol 919 

m 44% yield l8 The dllactol 9 In benzene was first treated with mercury(H) oxide 

and iodine (each 3 equivalents) In benzene, the resulting hypolodlte In benzene was 

then Irradiated with a 100-W high pressure Hg arc through a Pyrex-filter for 12 h 

at room temperature (accordmg to a procedure of Sugmome and Yamada’) to give 

an oily lodo-formate 10 The lH NMR of the formate 10 exhibited formyl protons at 

6 8 13 The crude lodo-formate 10, obtained by the usual work-up, was 

Immediately dissolved in methanol contammg NaBH, The solution was then heated 

under reflux for 12 h to give (f)-sesamln 2o (28% from dilactol 9 Its ‘H and 13C NMR 

spectra were in agreement with those published rn the literature 21-23 

The present method may be generally applicable to the synthesis of a variety 

of 2,6-dIaryI-3,7-dloxablcyclo[3 3 Oloctane llgnans with the geometry of the natural 

series and with their two 2,6-dlaryl groups substituted symmetrically by alkoxyl 

and/or hydroxyl groups 24 
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