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Abstract: The synthesis of neosporol 14, a yet to be discovered 

trichothecene, is described. The critical reaction is a highly 
diastereoselective Claisen rearrangement that sets the Cs - C 6 

stereochemistry. 

In the preceding Letter, we provided tH NMR evidence supporting structure 14 as 

neosporol. Herein we detail the synthetic route, based upon previously reported model 
studies,2 leading to neosporol. 

The required, functionalized P-ketocyclohexylcarbonitrile 6 was prepared by the 

traditional base-catalyzed isoxazole cleavage. 3 Formylation (HCOzEt, NaH; ether; reflux; 

24h) of 3-ethoxycyclohexenone 4 afforded the hydroxymethylene ketone 1 (m.p.93-94OC 
(Et20/pentane); 1H NMR: 68.20 (lH, d, J=9.0 Hz); 67.20 (lH, d, J=9.0 Hz))5 in 95 510 yield. 

Hydroxymethylene ketone 13 was converted (NH20H.HCl, 1.1 equiv.; aq. EtOH, 1:l; reflux; 
12h; 95%) into a 5:l mixture of keto isoxazoles 2 (1H NMR: 68.17 (lH, s, aromatic)) and 3 
(1H NMR: 68.11 (lH, s, aromatic)), respectively. Fractional distillation (b.p. 95-lOOOC, 0.2 

Torr.) provided the pure, desired isoxazole 2 in 76% yield; ketalization (ethylene glycol, 
p-TsOH; benzene; reflux; 98%) gave 4 under standard conditions. 
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Fragmentation (t-BuOK, HMPA, OeC) of the isoxazole ring of 4 was complete within 
2h, giving rise to a mixture of the enol 5a (1H NMR: 86.05 (lH, s, exchanges with DzO) 

and keto tautomer 6 (1H NMR: 83.47 (lH, dd, J=10.4, 5.7 Hz)). To the in situ-generated 

mesylate 7, prepared at -25W from its alcohol in THF as previously described2 and 

maintained at -2OOC, was added the potassium enolate 5b (1.5 equiv.; from 3.0 equiv. t- 

BuOK6; 2.0 equiv. 18-crown-66; HMPA; OOC; 2h) over 10 min followed by stirring at OW 
for 3h. These conditions gave the 0-alkylated nitrile 8 in 47% yield after flash 

chromatography; no C-alkylated product could be detected. 
The success of the rearrangement of 8 was highly dependent upon the purity of the 

starting material. Trace impurities (TLC) increased the amount of elimination products; 

careful chromatography, the use of silylated glassware 
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(5% bis-(trimethylsilyl)acetamide (BSA)/pentane; reflux; 10h) as well as conducting the 

reaction under dilution conditions were all contributors to success. Accordingly, 
rearrangement was achieved (0.02M nonane; reflux (151OC; 4h) in 47% yield to give a 

16: 1 mixture of diastereomers. Although four diastereomers are possible, only 

ketonitrile 9a, formed via a chairlike transition state with C.!5-C6 bond formation 

occurring trans to the 0-silyl substituent, and lOa, arising from a boatlike transition 

state with bond formation occurring trans to the 0-silyl substituent, are reasonable.2 

Ketonitriles 9a and lOa were shown to be stereoisomers at C5-C6 when they were 

independently desilylated (48% HF/CH$N, 1:20, OOC, 2h; 9b and lob, respectively) and 
oxidized under Swem conditions to give different exomethylene a,P-unsaturated 

ketones.8 

Epoxidation of allylic alcohol 9b (CF3C03H, Na2CO3, CH2C12, OOC, 45 min) effected 

ketal formation9 (lla) and subsequent oxidation (Swem) realized the cyclopentanone 

llb (IR: (CHC13) 1754 cm-t) in 39% overall yield. Selective exo-face reduction (LiAl(t- 
BuO)3H, THF, 25OC, 5h; 90%) of the ketone afforded the a-alcohol llc, which, upon 

heating in 3N HCl/dioxane (1:2) for 2h, underwent exchange of the intramolecular ketals 

and hydrolysis of the ethylene glycol ketal to produce ketonitrile 12 ( m.p. 
(EtOAc/hexane) 155-156W tH NMR: 64.12 (lH, d, J=12.5 Hz); 3.71 (lH, dd, J=12.5, 7.4 

Hz); IR: (CHC13) 3605, 1729 cm-t) in 75% yield. The structure of ketonitrile 12 was fully 

confirmed by single crystal X-ray analysis. 
Formation of the fifth ring was accomplished as follows. The carbonyl of 

ketonitrile 12 failed to undergo addition with methyllithium, and gave addition 
products and recovered starting material with methyl magnesium bromide: both 
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observations were ostensibly the result of facile enolization. However, the use of 
CH3CeC12 (THF, OOC, 3h; 57%))*0 proved successful, providing a 51 mixture of tertiary 
alcohols 13a of undefined stereochemistry. The major alcohol was reduced (LiAlH4, 
THF, reflux, 6h)ll to the imine, hydrolyzed (5% aq. HOAc/MeOH, 1: 1; 10h; 25OC) to 
aldehyde 13b, and reduced (LiABQ, THF, reflux, 2h) to trio1 13~. Ring closure (BFj.EtzO, 

CH2C12, 0 ----> 25oC, 6h) to form neosporol 1412 (60% yield from 13a) was accomplished 

using conditions under which the 1,3-dioxolane ring system is stable.13 
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