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Abstract  Crystalline (:I:)-A58365A (1), an inhibitor of angiotensin-converting enzyme, was synthesized by a 

process based on enyne radical cyclization (13a,b ~ 14a,b). The starting material for this process was constructed 

by coupling the spiro lactone 6 with the amino acid 7, followed by elaboration into 13a,b. © 1998 Elsevier Science Ltd. 

All rights reserved. 

The pyridone acids 1 and 2, which were isolated in the Eli Lilly laboratories from the fermentation 

broth of the bacterium Streptomyces chromofuscus, and given the designations A58365A and A58365B, 

respectively, are inhibitors of angiotensin-converting enzyme.1 This property makes them of potential value as 

lead compounds for the design of blood-pressure lowering drugs. 
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Racemic 2 was synthesized in this laboratory some time ago, 2 and we now report a synthesis of its 

congener 1. 3 Our general approach to compounds of the bicyclic pyridone class involves, as the key step, a 

radical cyclization along the lines 4 summarized in Scheme 1 (3 ---> 4 --> 5). Subsequent cleavage of the 

exocyclic carbon-carbon double bond in 5 serves to generate the C(1) 5 carbonyl (shown enolized in both I and 
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2), and treatment with a mild base then opens the spirolactone in a way (cf. Scheme 3, 16a,b ~ 17) that 

releases the side chain and introduces the C(2)-C(3) double bond. Application of this approach to the synthesis 

of 1, required the subunits 6 and 7. The former was available, as described previously,2, 6 and the latter was 

0 ~ 2  H H2N.~ 
0 CO~Bn 

6 7 

made from the iodide 8 by allylation s of the derived organozinc (Scheme 2, 8 ---> 9 --> 10), followed by 

deprotection (TFA, 96%, 10 --> 7). Coupling of 6 and 7 under standard conditions (EDCI,12 HOBT, DMF; 

CuCN, 

BrCH2CH2Br, allyl chlodde; CH2CI2; 
H I Me3SiCI, THF H Znl 85% from 8 96% 
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94%) led to a mixture of diastereoisomers [Scheme 3, l l a  (major, 60%), and l i b  (minor, 34%)]. These 

were easily separated by flash chromatography, and each was then subjected to the same series of reactions. 

Double bond cleavage was best effected by ozonolysis 13 ( l l a  ---> 12a, 97%; l l b  --> 12b, 98%), but 

cyclization to the enamides 13a,b was much more difficult 14 than the corresponding reaction in the synthesis 

of 2. After appreciable effort we found that sonication of a mixture of 12a or 12b with BaO, followed by 

addition of P2Os, 15 and continued sonication afforded the required enamides (12a --> 13a, 73%, or 93% 

corrected for recovered starting material; 121) --~ 13b, 86%, no starting material recovered). 

Rapid addition (over a few sec) of a toluene solution (added in two equal portions) of Bu3SnH (0.1 M 

for fast portion; 0.2 M for second portion; 4.2 equiv, in all) and of AIBN (0.008 M, 0.016 M for second 

portion; 0.30 equiv in all) to a refluxing solution of 13a (0.05 M) in the same solvent gave 14a after a reflux 

period of c a .  5 h. Similarly, 131) gave 14b, also in high yield. Each vinyl stannane was a single compound of 

undetermined double bond geometry. Although the vinyl stannanes could be purified by flash 

chromatography, it was much more efficient to use the crude material directly for pmtodestannylation, which 

was effected by treatment with TFA. In this manner, 13a was converted into 15a (91% overall), and 131) into 

15b (88%). At this point, double bond cleavage (15a --~ 16a; lgb --~ 161)), again done by ozonolysis (03, 

CH2C12, -78 °C; Ph3P), followed, without purification, by brief treatment with Et3N (Et3N, 60 °C, 1.5 h) gave 

the hydroxy pyridone 17 (98% from 15a; 95% from 15b). Finally, hydrogenolysis with H2/Pd-C (17 --+ 1) 
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gave (+)-A58365A as a pale yellow, pure, crystalline solid (94% yield, mp 163-165 °C). Recrystallization 

from water produced clumps of very thin plates, but these did not diffract adequately for X-ray analysis. 

The earlier synthesis of 2, 2 together with the present results, establish some degree of generality for the 

approach of Scheme 1, and suggest that a variety of analogs should also be accessible along the same lines. It 

should be noted that routes in which the C(2)-C(3) double bond is introduced by conventional oxidative 

methods are generally marred by the sensitivity of ring B to desaturation. 3 

All new compounds, except for 16a and 16b, which were difficult to separate from Ph3PO, were fully 

characterized by spectroscopic methods, including accurate mass measurement. 
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