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Abstrwt: Employing an inlr;~molccul:u Michwl ;tclclilioa as a pivotal step, furat 4 has been convad 
to dioxaspim compounds 5 aad 6. whose hetertryclic rrameworks consriture important structuti unit3 of 
14,lS~ihydnlprehispalltdone 3 md prchisp;umloue 1. respectively. Hispnnolone 2 was converted IO 3 as 
well as 3 by ulilizing it simikv striwgy. 

We recently reported that hispanolone 2 ww ohrained through a mild acid hydrolysis of prehispanolone 

I ,3.4 which w&s a specific platclct activating factor (PAF) rcccptor antagonist.s~6 Catalytic hydrogenation of 1 

converted it to the hioactive and acid-in.sensitive 14.15-dihydroprehispanolone 3.‘.4+6 For further pharmaco- 

logical evaluation purpose. it appears that both 1 and 3 are good leads for a structure-activity relationship 

study. 

Scheme 1. 

t.O.5% HCI. EtOAc. (100%); il. H, 5% Pd-C. EtOAc. (91%) 

In view of itq relative structural simplicity, I‘uran 2 could starve as a key intermediate en route to the total 

synthesis of 1 and 3. For assessment reason. nevertheless. we also initiated a program to construct three 

model compounds, namely 5, 6 and 4. Hew we report the synthesis of 5 and 6 from 4, as well as the con- 

struction of 1 and 3 from 2. 

To our best knowledge. no arduous acbxt~pt to construct dioxaspiro[4A]nonene framework7 similar to 

that of 1 has heen recorded, notwithstanding that such Spiro moiety is a common structural unit in many natu- 

ral products.4.n As outlined in Scheme 2, the synthesis of4 from 3-furoic acid was straightforward.q The de- 

protonation-silylation of hiran 4. 10 gwe 1 la and 11 h in I :l ratio. Peracid oxidation” of a mixture of lla 
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and 11 b afforded the chromalographically xcpurahle 12a and 121,. Dcsilylaion of 12~1 furnished 13. t2 An in- 

tramolecular Michael addition of 13 gave 14.13 which was retlucedt4*‘s via 1.5 to give 5. On the other hand, 

phenyl sulfide 16 was prepared and suhsequcnt oxidation and eliminationt6 eventually yielded 6. 

Scheme 2. 

7 tl- C&OH, 91% 
a R - CH$r. 95% 

5 

i. LiAtH,. Et,O: ii. PPh,. CBr,. Cl&C& 0°C; iii, NaH. FWOCH,CQEt. THF. 0°C: iv. 5% NaOH. Illen 2N NCI: v, PhLi. EbO. -78”~: vi, 2.2 equiv M3Li. 
WEDA. Et,O. WC, Lhen 2.5 equiv MegiCl. THF. 0°C: tin. MeGO& NaOAc. CH,CI,. 7OC: viii. 2N MCI: ix. K&Q,. t&OH: x. jB~g#l. CH&&. -78°C: 
xi. E+H. CF&O,H. Cl+&. -78’C; XII. PhSH. CF3CO& Cl-l&~. Od25”C: xiw. MCPSA. CH&. WC. than (EtO),P. PhMe. heal 

Similar routes were utilized to construct 1 and 3 from the readily available 2.’ As shown in Scheme 3. 

protection of the keto group of 2 gave 17. Deprotonatinn and silylation of 17 yielded a mixture of 18a and 

18b, which was not separated and was oxidized with peracid to furnish a chromotographicdly separable mix- 

LLIIP. ol butenolides 19a and 19h. Desilylation of 19a converted it to the key intetmediate’20. which under- 

went an intramolecular Michael addition to give again a chromatographically separable mixture of a pair of di- 

astereomers 21a and 21b, the only stereochemical dil’fcrence being lhe 1% or 13R conliguration, respective- 

ly. It is significant to note that the biosynthetic pathway leading to the ahsolute configuration of the Spiro car- 

bon (C-13) in 1 is probably non-enantiospccilic. hecause two related compounds, namely scutellone B and 

scutellone G have been identilied. I 7 
The 13s configuration of213 was estah- 

lished by its DIBAL reduction, from which both 

22 and acrystalline side product 23 were isolat- 

ed. The X-ray crystallographic analysis of23tR 

unequivocally certilied its 13s contiguration ancl 

lilrther revealed that the molecular conformation 

is stahilized by intramolecular hydrogen bonding 

involving both hydroxyl groups, one nl’which 

acting as a donor in the bifurcated mode (Figure 1). 

Further conversion (deprotectinn and silanc rcdoc- 

lion) of 22 led to the “non-natural” 24,13 whose 

Spiro carbon C- 13 must be also of S conliguration. 

In principle, the verification of the 1% cnn- 

liguration of 21 a also indirectly substantiated the Figure I. X-ray single crystal structure of 23. 
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13R configuration of 21 b, which was likewise reduced to 25. Compound 3t9 was obtained upon s&me re- 

duction. and concomitant deprotection. The physical and spectroscopic properties of 3 were identical with 

those of a “natural” 3 obtained through catalytic hydrogenation of the natural 1 _3 However, it was nece%ary to 

apply a modified Ley pnxxdurcr” to convert 25 to 1, prcsumbly due to the interference of the C-7 keto group 

regenerated during the conversion of 25 to 26. Thermal elimination of 26 eventually gave 1, I9 whose physi- 

cal and spectmscopic data were identical LO those of the natural l.? 

Scheme 3. 
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i, (Ct+OH),. pTsOH. C&l,. heat; Ii. 2.2 equivrM3uLi. CgH,,. TMEDA. 0°C. then 2 5 equiv M+SiCl. EbO. WC. ill, MeCQH, NaOAc, CH&. 
7’C: iv. SFflEtaO, CH&. -10°C. v. DEN-Et& vi. +&AIH. CH&. -78°C. vk. 3 equw CF,CQH. C&t&, -76-r -25’C. than EgZiH. SFgEt@, 
CH$l,. -78+255DC: viii, E@iH. BF&t+. CH,CI,. 78--.25’C. a. PhStI. CF,CO,H. CH$&.. 045°C; x. 0 5 M NalO,. MeOH, O-GW’C. then 
(EtO),P, F’hMe. heat 
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