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The application of latent functionality to the problem of organic 

synthesis is of conslderable current Interest.' In this regard, we re- 

port the use of latent carbonyl functlonallty applied to the stereospe- 

ciflc total syntheses of dZ-4-isoavenaciolrde (I), an antifungal minor 

metabolite of AspergzlZus avenaceus * 

The bislactone I has recently been prepared in 3% overall yield by a 

twelve step route starting from the aconlc acid II and proceeding through 

the u-keto ester III and the cr-hydroxy butenolide IV.3 Using a latent 

carbonyl anion, we have developed a five step construction of I in 51% 

overall yield starting from the butenollde V' proceeding through the in- 

termedlate IV. Thus, the key step in our synthesis is the conlugate ad- 

dition of the latent carbonyl anion VI to the butenollde V. 
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II 

l 

III 

IV 

Treatment of ethyl diethoxyacetate (1 equiv) with llthlum dlisopropyl 

amide (1 equiv, 1 M in THF) at -78' for 15 min affords the colorless car- 

bony1 anlon equivalent VI.' To this anion was slowly added a solution of 

the butenolide V (0.5 equlv, 1 M in THF) followed by immediate quenching 

at -78" with saturated ammonium chloride. Standard work-up afforded the 

adduct VII (oil) as the sole reaction product. Hydrolytic rearrangement 

of VII (1 equlv) was accomplished by heating at 100' for 48 hrs in 60% 

aqueous THF solution containing 10 equivalent of perchlorlc acid. Ex- 

traction of the acidic material from the resulting mixture gave pure a 

hydroxy butenollde IV (mp 69-71°, lit. 66-71°)3 In 80% overall yield from 

v.6 

Catalytic reduction of IV (100 atm, 0.5 M in acetlc acid) with 5% 

rhodium on alumina gave the hydroxy lactone VIII which without purifi- 

cation was treated with boron trlfluorlde (gas) in methylene chloride so- 

lution (0.1 M) for 30 min at 0'. Crystallization of this reactlon mix- 

ture from ether-hexane gave pure bislactone IX (mp 84', lit. 81-82.5°)3 

in 80% overall yield from IV. 
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HI 

IX 

Elaboration of this bislactone IX into I was carried out using the 

procedure of F. Johnson.? Thus, reaction of IX with Stiles reagent at 

150' for 2 hrs followed by treatment with aqueous formaldehyde and d1- 

ethylamine In acetlc acid buffered with sodium acetate afforded after 

standard work-up and crystallization from ether-hexane pure dZ-4-iso- 

avenac1olide (mp 99-99.5', lit. 99-101°)3 in 80% overall yield from IX.' 

ACKNOWLEDGMENT We thank the National Institutes of Health, the Hoffmann 

LaRoche Corporation, and the Alfred P. Sloan Foundation for support of 

this work. 

f 



4554 No. 53 

REFERENCES 

1. For two excellent review articles dealing with latent functionality, 

see (a) D. Seebach and D. Enders, Angew. Chen., Int, Engl., 14, 15 

(19751, (b) D. A. Evans and G. C. Andrews, Accounts Chem. Res., I, 

147 (1974). 

2. 

3. 

4. 

5. 

D. C. Aldridge and W. B. Turner, J. &em. Sot., (C), 2431 (1971). 

K. Yamada, M. Kato, M. Iyoda, and Y. Hirata, Chem. Convn., 499 (1973). 

J. L. Herrmann, M. H. Berger, and R. H. Schlessinger, J. Amer. Chem. 

SO&, 95, 7923 (1973). 

To our knowledge, the carbonyl anion equivalent VI represents the 

first dioxygenated system of this type to undergo the conjugate ad- 

dition reaction. Anion VI is considerably less stable that its di- 

thioethyl analogue, see Tetrahedron Letts., 2595, 2599 (1973), but has 

the advantage of being much easier to hydrolyze into the corresponding 

carbonyl compound. 

6. This hydrolytic rearrangement presumably involves the intermediacy 

of the cr-keto ester III. 

7 
I. (a) W. L. Parker and F. Johnson, J. Amer. &em. Sot., 91, 7208 (19691, 

(b) J. L. Finkbeiner and M. Stiles, ibid., 85, 616 (1963). 

8. All compounds exhibited satisfactory spectral and physical properties. 


