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Abstract: Some unusual chemistry of the gastric ATP-ase inhiiior A66696F (3) a naturallyoccurring 2-(a-hydroxyalkyl) 
tetronic acid, is described. lt undergoes triethylamine-mediated reductiin of the hydroxyl group to afford A66696C (1) 
presumably via the olefin 4. This olefin was prepared from 3 in high yield under mild acidic conditions, and was 
stereoselectively rehydrated back to alcohol 3, and epoxkiiied to A66696D (2). 

In the previous paper, the structures of the microbiallyderived gastric ATP-ase inhibitors A66696C (1) D (2) and 

F (3) are reported.’ A66696 F has an ICso = 0.5 pM and is, by far, the most potent enzyme inhibitor of the three 

structurally related natural products. In this paper the chemical interconversions of 3 into 1 and 2 are presented which 

proceed via an olefinic intem’rediate 4, whose facile formation may explain the observed biibgical activity. This example 

also provides some information regarding the chemical properties of 2-(a-hydroxyalkyl) tetronic acids, a moiety that is 

poorly described in the literature.* 

1, R=H, ASS696C 2, A88696D 
3, R= OH, A88696F 
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In an attempt to prepare a crystalline 4(S)-phenyloxazolidylacetate ester of A66696F (3), which had been 

successfully done wfth A66696 C (1)3, bw temperature (-76”) treatment of a CH2Cl2 solutbn of 3 with Et3N and 4-S 

pftenybxazolkfylacetyl chbdde unexpectedly led to the isolation of the C-4 dihydro tetronb acid, identical to ths natural 

product, 1 in 50% yield. Ths yield of 1 was raised to 60% when Et3N abrte was used, thus pointing to its lesser known 

role as a reducing agent. A search of the literature provided limted examples where Et3N was shown to reduce 

substrates such as trlfluomacetii anhydride or trlphenybarhonium ion5 via hydride transfer. In the case of A66696F, 3, 

however, the reductiin may actually occur via the olefin 4, as shown below. 
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The obfin was prepared by treatment of 3 (3-4 mg) with l-2 eq of CF3COOl-f in CDC$, for example, in an NMR 

tube experiment, which provided direct evidence that the dehydration is rapid and quantitative. The new olefinb proton, 

H-4, is present at 5 7.6 with a J 4.5 = 9.2 Hz. H-5 is moved downfiild to 6 2.61 along with its attached 17CH3 to 6 1.45. 

In the 136 NMR, both C-2 and C-16 carhonyls are seen at 198.4 and 166.1 ppm, respecttvely, along with new olefink 

signals at 136.0 (C-4) and 93.6 ppm (C-3). Following concentratiin of the 5 mg sample, a protonated molecular ion, 

(M+H)+, at 345 was detected in the FADMS mode; high resolution MS generated a formula weigM of 345.4232 for 
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C22fi3303 (346.4230 cakd). When the olefin 4 was subjected to the same Et3NICH2Cl2 conditbns as used for 3, the 

reductbn product, A66896C, 1, was obtained in htgh ybkl. 

To estahfiih the geometry of the new doMe bond in 4, and simultaneously perform a synthesis of A666960 (2) 

6 mg of 4 in CDCb was treated w&h a mfxture of t-B&H, t~~~hy~~~ne (TMP, a base bcktng a-hydmgens), and 

66% t-SuOOH. After 2hr, epoxfdatbn was complete and the natural product 2 was fsolated as the sole product based on 

HPLC analysis, FASMS and NMR comparbon w&h authentk material. Since the mechanism of epoxidation of obfins by 

t-B&OH involves retention of double bond geometrya, this result estahiished the olefin geometry as 7, which is seen in 

the epoxfde 2 hased on the X-ray ~t~~~k analysis as described in the preceding paper. Fu~he~re, the 

epoxidatiin occurs from the least hindered a face of the olefin to generate the naturallyoccurring product. 
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Based on the successful epoxidation results, the reconversion of 4 into A66696F (3) was then attempted. A 

simple NMR tube experiment sufficed when a CO300 solution of 5 mg of 4 was treated with 10 mi of H20 and a trace of 

TFA to rapidly afford 3, as evidenced hy NMR and HPLC. Again, attack of the nucbophib from the laa~-hf~r~ face of 

the oletii ied to the natural product. 

Thus, this olefin, an a&unsaturated-adkarhonyl, may, in fact, he responsible for the observed enzyme inhibition 

a&&y as the t&assays are performed under acidic tmditbns. In add&fin, it might well he a possible ~sy~~~ 

precursor to the observed natural products perhaps hy an aldol-type condensatbn of an aldehyde with the tetronk acid, 

rather than the well-known condensatbns wlth acyl species, or via a bio-reduction of a P-acyl tetrontc acid to the alcohol 

group The P-acyl anabgue of A666g6F has not heen detected in the mkmhial fermentatbn. 
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