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Sunanary: The first synthesis of geiparvarin as well as assignment of configuration of the 
previously undefined trisubstituted olefinic bond has been achieved. 

During the past two years, a major effort in our laboratory has been directed towards the de- 

velopment of a viable synthetic approach to jatrophone,' an architecturally interesting diterpenoid 

antitumor agent. This synthetic venture has led to a general exploration of the chemistry of the 

3(2H)-furanone ring system, a central structural element of the jatrophone molecule. In particular, 

we have encountered several novel features of this system,3 not the least of which is the proclivity 

of the lithium dienolate derived from 5-alkyl derivatives to undergo efficient y-alkylation with a 

wide variety of electrophilic reagents. 495 This observation recently led in our laboratory to the 

first total synthesis of geiparvarin,6 a novel 3(2H)-furanone also known to possess significant anti- 

tumor properties.7 In this letter we wish to report the details of this synthesis as well as the 

determination of the stereochemistry of the trisubstftuted olefinic bond. 

At the outset the undefined stereochemistry of geiparvarfn demanded that our synthetic strategy 

not only allow for elaboration of geiparvarin but also for its configurational isomer. With this 

constraint in mind, we initiated study by examination of the low temperature aldol condensation of 

the lithium dienolate derived from 3(2H)-furanone J_ (i.e. LDA/THF/-78' C) with a variety of simple 

model aldehydes (5). Our results are illustrated in Table I. As expected, alkylation in each 

case took place solely at the v-position to afford a diastereomeric mixture of alcohols (i.e. 3);8 

the isolated yields in general were good.' Interestingly, when the aldol condensation of 1 with 

benzaldehyde was conducted at 0' C a 2:3 mixture of T and Q 10 adducts was obtained. This result was 
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unique to benzaldehyde. 

With condensation at the y-position assured, at least at low temperature, we turned next to 

defining dehydration conditions which could be adjusted to afford either the E or Z isomer. Ini- 

tially, we explored a variety of acid catalyzed conditions including: (a) pTsOH in benzene with 

azeotroPiC removal of H20; (b) pTsOH/CuSO4 in benzene at reflux; (c) the Burgess reagentl' 

(Et3NS02N-C02Me) in benzene at 65 'C; and (d) the Stork-Kraus dehydration protocol'* (MsCl/Et3N 

followed by chromatography on silica gel). In each case only a single olefin, the E isomer (vide 

infra), was obtained; yields at best were modest (ca. 20-50%). Assuming that the above acidic con- 

ditions afforded the thermodynamically more stable E isomer, 13 we next examined the mild, neutral 

dehydration conditions of Alexandre and Rouessac. 
14 

Treatment of (3a-d) with dicyclohexylcarbodi- 

imide and a Catalytic amount of CuCl at the reflux point of benzene led to mixtures of the E and z 

olefins (A), which could easily be separated by TLC (silica gel); in each case the isomer which 

corresponded to the product derived from the acid catalyzed dehydration protocols (later shown to 

be the E isomer) possessed the lower Rf value. 

Turning next to the synthesis of geiparvarin, the requisite aldehyde (a) 
15 

was conveniently 

prepared in three steps from 7-hydroxycoumarin; the overall yield was 54%. TO our delight dehydra- 

tion of the derived y-aldol mixture (3e) employing the Stork-Kraus protocol afforded a single crys- - 

talline olefin (mp 157-158 'C) in 50% yield, which was identical in all respects to geiparvarin 

(i.e. mp and direct comparison of the 60 MHz NMR spectra). 
16 

On the other hand, dehydration employ- 

ing the Alexandre-Rouessac conditions led to an easily separable mixture (l:l, TLC) of geiparvarin 

and its configurational isomer (mp 149-150 'C). 

With synthetic geiparvarin, its configurational isomer and the E and Z isomers of 4a_d in hand, 

there remained only assignment of configuration of the trisubstituted olefinic bond in each case to 

complete the study. Two NMR observations allowed us to make tentative assignments. First, the 

C(7) proton of the E isomer was found to resonate significantly downfield (A 6 0.4-0.6 ppm) relative 

to that of the corresponding protons in the Z isomer (see Table I). Similarly, protons at C(8) in 

the Z isomer, when present, appeared downfield from those of the E isomer (A 6 0.1-0.2 ppm). These 

shifts are presumably due to deshielding by the furanone oxygen. 
17 Second, nuclear Overhauser 

experiments on carefully degassed samples demonstrated that the C(7) olefinic proton of the Z isomer 

experienced enhancement of signal strength when the C(6) methyl group was simultaneously irradiated; 

the enhancements ranged from lo-33%. Finally, to confirm rigorously both the E stereochemistry of 

geiparvarin and in turn to place the above empirical NMR correlations on a firm basis, we completed 

an X-ray crystallographic analysis of synthetic geiparvarin. 
18 
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