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stereoselective and chiral synthesis of a precursor to the fungal metabolite 

(l-1 is described. lhe correct relative and absolute configuration for intermediate 

is established in a single. highly enantioselective epoxidation. 

been attracted to the sirodesmins2 as synthetic targets owing to their diversity of 

heteroatcxx functionality, Spiro-fused rings and canplex stereochemistry. Herein we outline an 

approach to a,B-unsaturated aldehyde 2 (Schemes 1 and 21. a chiral precursor of the fungal 

metabolite. sirodeamin A (l-1. The correct relative and absolute configuration for 1 is 

established in a single, highly enantioselective step. 

Retrosynthetrc analysis (Scheme 1) suggests olefin 2 as a precursor to sirodesmin A CL). 

cis_Hydroxylation of 2 from the top face (as drawn) would provide the cls-fusion of - - 
five-membered rings3 seen in the target (l-1. Dissection of 2. reveals pieces 3 (see also Scheme 

2) and 4 as smaller precursors. A synthon developed by Eishi and coworkers’ for their syntheses 

of gliotoxin and related metabolites should be directly applicable to the right half of 

sirodesmin A. represented formally as dianion 4. In the synthetic direction, conjugate addition 

by the nitrogen of 2 to 2 with expulsion of 

intermediates. Aldehyde reduction and ring 

the leaving group X would join the synthetic 

closure would complete the assembly of olefin 2. 

Scheme I 

Our approach to chiral precursor 3 is shown in detail 

alkylation of racemic metallohydraxone 5.6 5 by homoallylic 

1319 

‘w ble 

3 4 

in Scheme 2. Stereoselective 

iodide c7 affords allylic THP ether 1 
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(83%). Hydrolysis of the tetrahydropyranyl ether and of the hydrazone is effected by aqueous 

C”(I1 P. Spiro-annulation is achieved via allylic chloride S (75% from 1). lhe high3 y 

stereoselective alkylation, 5 -c 9” (90%). is attributed to the approach of the allylic chloride 

to the enolate face opposite the cis-vicinal furanone methyl groups. Epoxidation of 9_ yields a - 

l-1 mixture of epoxides, 10a.b (95%). which without separation is rearranged to racemic allyllc 

alcohol 11' (54%). 'he structure of 11 is firmly established by single crystal X-ray structure - - 

analysis of the derived acetate diol 12.” 

Neither cis-hydroxylation (0~04) 
E 

- nor peracid epoxidation of 11 Foceed stereoselectively. - 

Nonetheless, stereoselective functionalization and resolution of racemate 11 can be accanplished - 

in a single synthetic operation. Epoxidation of 11 using the Sharpless chiral tartrate - 

strategy 
11 

affords diastereaneric epoxy ketones 13 and 14 in high chemical (90%) and optical - - 

(>952)” yields. 
- 

Thus, the S-configwed half of racemic furanone 11 is converted into the - 

--epoxy ketone (X)13 and the R-configured half into the anti-epoxy ketone (14).13 The latter - 

intermediate (14) displays the correct absolute configuratlon for sirodesmin A (see 1 and 2, - 

Scheme 1). 

Structure assignment to separated 
14 

epoxy ketones 13 and 14 is achieved by correlating the - - 

z-epoxy ketone (2) with 12 in which the syn-relationship of diol and ketone is known from - 

X-ray analysis. Acetylation and dehydration of 12 yields racemic diacetate olefin 15. - - 
Acetylation and epoxide hydration of 13 yields diol acetate lJ; acetylation and dehydration, in - 

turn, yield chit-al diacetate olefin 15. - Exciton chirality assignment of configuration to dial 

acetate 17 15 
- confirms the indicated configuration LS) of the secondary alcohol. Thus, the 

configwation of epoxide 13 at the secondary carbon is retained during the hydrolysis reaction - 

which likely proceeds via the Spiro-fused acetoxonium cation 16. - 

Acetylation and hydrolysis of 14 poceeds, presumably via cation l&. affording diol acetate - 

19 contaminated by trio1 20 - - The mixture is converted into pure trio1 (20, 817 from 14, by 

aminolysis. then p-otected by sequential silylation (60%) and acetylation (81%). Dehydration of 

tertiary alcohol 21 provides olefin silyl ether 22 (92%); deprotection and oxidation yields the - - 

desired chiral intermediate 3 (quantitative from 22). - 

The steps required to canplete a total synthesis of sirodemnin A (1). shown 

retrosynthetically in Scheme 1, are being explored in a model a,B-unsaturated aldehyde lacking 

the furanone (see 2). 
16 

The model aldehyde has been joined efficiently via Michael addition 
16 

to the ICishi synthon.4 In due course, we hope to report the canpleted synthesis of sirodesmin A 
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