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SumWWY: Starting from geranyl acetate, efficient routes to O(ZH)-furanone derivatives via allylic 

oxidation and cyclization are described which have been utilized in the synthesis of a naturally occur- 

ring antitumor agent, geiparvarin. 

3(2H)-Furanone and 4,5-dihydro-3(2H)-furanone derivatives are central structural units in an 

increasing number of natural products including bullatenone, geiparvarin,’ ascofuranone,’ chilenone A,3 

jatrophone, It eremanthol ides,’ lychnophorolides6 etc. There have been several synthetic approaches7 

to them, which have been utilized in synthesizing mainly bullatenone, geiparvarin and ascofuranone. 

In these approaches, f-hydroxyketones or their equivalents were constructed as the furanone precursors 

via alkylation, aldol or cycloaddition reactions. In planning of our studies of these compounds, we 

chose 1,4-diol or 4-hydroxyepoxide as the furanone precursor because it could he obtained from geraniol, 

without carbon-carbon bond formation, which has the necessary carbon skeleton, especially, for 

Geiparvarin 

Ascofuranone 

geiparvarin. In order to realize this end, we considered that it is crucial to differentiate the two 

olefinic double bonds followed by allylic oxidation and to form a hydrofuran ring. Herein we report the 

synthesis of a novel antitumor agent, geiparvarin 2, and a possible synthetic intermediate for an 

antibiotic and hypolipidemic agent, ascofuranone, through the described strategy. 

Treatment of geranyl acetate 1 with osmium tetroxide afforded diols 2 and 3 in 98% combined yield’ 

(2:3 = 7:l) along with a trace amount of tetraol (Scheme 1). Allylic oxidation9 of diol 2 with 

selenium dioxide in ethanol produced a diastereomeric mixture of triols 4 in 82% yield.” After 

chromatographic separation of 4 (the aajor:the minor = 65:35), their stereochemistry was unambiguously 

determined as follows (Scheme 2). Each of them was reacted with acetone in the presence of 

p-toluenesulfonic acid and then with acetic anhydride in triethylamine to give diacetoxy acetonide 8. 

The cleavage of the olefinic double bond in 8 was carried out with osmium tetroxide oxidation folloared 

by sodium periodate oxidation to form a ketone, which was treated with methyllithium and then with 

2,2-dinethoxypropane in the presence of p-toluenesulfonic acid to yield diacetonide 9. The’ HNMR 

spectrum of the diacetonide from the major trio1 shows that the two protons at C4are not identical 
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Scheme 1 

OAc = W g + $OAo 

2 b F ““g “d . ,o&& -+ Ascofuranone 

Reagents: a. 0s04(cat.)/tMO/acetone/5%. b. Se02/Py/EtOH/reflux. c. p-TsOH (cat.)/PhH/reflux. 

d. PCUmolecular sieve $A/CH,Cl,/RT. e. NaOMe/MeOH/RT. f. CBr,/PPh,/CH,Cl,/BG*RT. 

g. DDP/dioxane/reflux. 

[ 61.57 (lH, td, J=6.1 and 13.9 Hz), 2.01 (lH, td, J=7.8 and 13.9 Hz)]; whereas, the diacetonide from 

the minor has two identical protons at C,[S 1.51 (2H, dd, J=5.6 and 7.0 Hz)]. The results prove that 

the diacetonide from the major is & and the diacetonide from the minor is a. Therefore, it is 

concluded that the major trio1 is &a and the minor is &. 

Triols 4 were heated at reflux in benzene in the presence of p-toluenesulfonic acid followed by 

PCC oxidation l1 to give dihydrofuranone derivative 5 in 81% yield, which might be utilized for the 

synthesis of ascofuranone. 5 was subjected to hydrolysis with sodium methoxide, bromination with 

carbon tetrabromide in the presence of triphenylphosphine= and DDCl oxidation in dioxane, l3 in sequence 

to afford 3(2H)-furanone derivative 6 in 76% overall yield, which was converted into geiparvarin by the 

known method. Ia ’ I4 

Another more efficient way to 5 was developed (Schae 3). Ceranyl acetate 1 was oxidized with 

MCPBA in the presence of sodium bicarbonate to produce monoepoxide 10 in 91% yield along with a trace 

amount of diepoxide. Treatment of I@ with selenium dioxide in dioxane in the presence of camphor- 

sulfonic acid accomplished allylic oxidation and cyclization in one step. The resulting hydrofuran 

derivatives were subjected to PCC oxidation to yield 4,5-dihydro-3(2H)-furanone derivative 5 in 63% 

yield from a. 
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Scheme 2 

4 a,b , Aco+--; c-f , t... 

9a - 4b - 

Reagents: a. p-TsOH (cat. )/acetone/RT. lo. Aq!O/OMAP (cat. )/Et, N/Cl12Clz /RT. c. 0~04 (cat. )/fW/ 

acetone/RT. d. NaIO,/MeOll-$O/RT. e. MeLi/THF/B% +RT. f. Me2C(OMe)/p-TsOH (cat. )I 

RT. 

Scheme 3 

us: a. RCPRA/NaHCO3/CH$l,/H,O/B%. b. Se$/CSA (cat.)/dioxane/50C. c. PCC/molecular sieve 

4A/CH,Cl, /RT . 

A synthetic route to another type of 4,5-dihydro-3(2H)-furanone derivative for eremantholides and 

lychnophorolides is currently under investigation. 
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