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A large. variety of natural products of biological interest contain polypropionate fragments (chains with 

alternating hydroxyl aud methyl substituent~).~ Several synthetic methods have been proposed to obtain these. 

systems.~3 Recently, we have shown2 that 2&dimethylfuran (obtained in 3 steps from acetoneJ) can be readily 

converted into optically pure 1,5-dimethy1-7~~~1o[2.2.1]~pt-5en-2-y1 derivatives such as (-)-1 and 

(+)-2. After double hydroxylation of the olefinic moiety of (-)-1 and several transformations the doubly 

branched heptono-l&lactones (+)-3 and (+)-4 were obtained with high stemoselectivity.2 
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We report here a new approach to the synthe8is of 

polypropionate fragments starting with the Diels-Alder 

adduct 5 of 2&dimethylfuran to l-cyanovinyl acetate.5 It 

relies on the ethereal ring opening of 7-oxabi- 

(-)-I (+)a cyclo[2.2.l]heptenes following a method developed by 
F&(1 s)camphanoyl I?=(1 @xmphaql Plumet and co-workers.6 
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Reaction of 5 (l?iF, -78T + 20°C) with p-chloro- 

my1 chloride (one equivalent), followed by 

work-up with aqueous NaHC@ gave 6 in nearly 

quantitative yiekl.7 Saponification of the cyanoacerate 

moiety of 6 under usual conditions (MeONa/MeOH then 

(+I-3 (+)-4 
Iizco)8 led to isometition of the alkene with formation 

of 6-@-chlomphenylthio)-1,5-dimethyl-7-oxabicyclo[2.2.l]hept-5-en-2-one. Under milder conditions 

(NaHCo3/MeoH, then H$O) the desired methylene ketone 7 could be obtained in 92% yield. T&e exe 

configuration of the arylthio substitucnt in 6 was expected for stdc reasons89 and was amtimed in 

ConIpound 10 described below. The Uhium enolate of 7, obtained by deprotonation with (MejS&NLi (THEJ, 

-78°C). Was quenched with MeI (-78T) and afforded the product of mono u-methylation 8 (SO%).10 The high 

exe f&&l selectivi~ of this alkylalion was expected for steric reasons9J1 It was confinned by the absence of 

vicii coupling behveen protons H-C(4) and H,ruio-C(3).12913 Depend mg on the nature of the reducing agent, 
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ketone 8 could he transformed either into end0 alcohol 9 or its exe isomer 10 (see Table).14 With LAelectride 

(LiB[CH(Me)EtlgH) only the exe alcohol 10 was formed and it was isolated in 87% yield. In this case, the ew 

methyl group at C(3) impedce the approach of the teagent to the carbonyl moiety onto its ew face.ls 

The NOESY em with 10 showed interactions between protons H-C(2), H-C(3) and H-C(6) and thus 

proved the exe con&uration of the C(2), C(3) and C(6) substituents in this compound. With reagents such ss 

DlBAH (diisobutylaluminium hydride) or mixed hydrides msulting from the combination of NaBHq with Lewis 

acids, concurrent attack on the exe face of the bicyclic ketone 8 becomes possible, perhaps because of 

coordination with the 7-oxa bridge. ‘Ibe best yield (73%) of end0 alcohol 9 was obtained with a 4:l mixture of 

ZnClyEt20 and NaBH4 in dry ether at 0°C. 

7 8 

Table!. Reduction of 8 + 9 + 10 

Benzylation of 10 under phase transfer catalysis conditions (BnBr. toluene, 56% NaOH/H20. ByNBr)*e 

furnished 11 which was isomer&d into the 7-oxaaorbomene derivative 12 (86% based on 10) on treatment 

with MeONa in McOH (rcflux). The reaction was accompanied by the formation of 5% of benzyl B-en&-@- 

chlorophenylthio)-l,3-exo-dimethyl-5-methylene-7-oxabicyclo[2~2.1]hept-2-exo-yl ether (C(6)qimer of 11). 

11 12 13 14 

Al 
Pd(CF3CO& 

1 

OS04 
2.NalO4 

(70%) 

15 16 17 

Oxidation of 12 with H& in AcOH (2O“C) afforded the corresponding sulfone 13 (95%).17 Treatment of 13 

with J..~A& in ‘II-W at -78-18 yielded the cyclohexenediol derivative 14 (86%) with high stereosekxtivity. 

Hydride addition to the sulfonyl substituted double bond in 13 was expected to prefer the e.w face of 
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the bicyclic system for steric masons and because of the possible pn-coordination of m to the 7-oxa 

bridge. The structure of 14 was cnnfimud by its specual data and that of the comspondiug dibeuxyl diether 

1519 obtained in 76% yield by treatment with bcnxyl2,2,2-trichi oroacctimidatc in the presence of a catalytic 

amount of CF+~H.~~l The cyclohexaue derivatives 14 and 15 probably adqt the pseudo chair 

conformation A suggested by the NOESY qmctrum of W that showed significant NOR’s bctwezn the proton 

signals of Me-C(3) and H-C(S). 

Attempts to cleave the double bond of 15 with ozone, KMnO&8- 

-croWna, OsO,@DC, NaIO,t/RuCl~~ 01 H2CrO4 were not successful. 

Desulfonation with AbHgB or sodium dithionite24 also failed. Finally we 

found that the treatment of 15 with butylmaguesium chloride in THF iu the 

A 
6.M presence of Pd(acac)2 or Pd(CP$OO)~~ afforded 16 (56%). Direct cleavage 

of the C=C double bond of 16 with Q, RuC~$N~IO~~ or OsO4./NaIO4 gave intractable mixtures of products. 

Dihydroxylation of 16 with N-methylmorpholine N-oxide and a catalytic amount of OS04 (THF/f-BuOH/H@ 

12: 1O:I. 20°C, 54 h) gave a 4:3 mixture of diastemomeric diols which was oxidized with NaIO@H&l/MeOH 

into the doxoheptauall7 (7osb based on I6).2627 

This report demonstrates the possibility of couversion of acetone into polypropionate fragments 

containing four contiguous chiral carbon centres in a highly stereoselective fashion aud as homochiral synthons 

since the optically pure iutwmediates (-)-1 and (+)-2 arc rcadiIy available.~ Work is underway to define 

conditions that will transform (-)-1 and (+)-2 into all possible stereo~~lcfs of 17 and analogues. 
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