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which employs diastereotopic hydroxy- 
controlling remote stereochemical 
ynchpin process from a single alkyla- 

The isolation and structure determination of the acute avian toxins talaromycin A 1 and 

talaromycin B 2 from the fungus Talaromyces stipitatus has recently been reported by 0. Lynn and 

coworkers. 
2 

In this report, the quantitative acid catalyzed conversion of talaromycin A into 

talaromycin B suggests a method for controlling remote stereochemistry by the use of diastereo- 

topic hydroxymethyl substituents in the spiroketalization reaction. We report a short synthesis 

of (+)-talaromycin B which applies this principle and further demonstrates the ability of the 

3,6 spiroketal to transmit remote stereochemical biases through the operation of the anomeric effect. 

In our synthetic planning, we noted that replacement of the single methyl substituent of 

talaromycin B with a hydroxyl would produce a spiroketal 3 which, in its open (hydrolyzed) form, 

contains a single chiral center (Scheme 1). Chirality should be induced from this secondary 

hydroxyl in the desired manner since thermodynamically controlled spiroketalization can provide 

a spiroketal which benefits from the anomeric effect4 and has all substituents equatorially 

oriented. 
5 

A protected form of the acyclic precursor 4 should be derived from a single alkylating 
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reagent 5 and an acyl dianion equivalent.6 The remaining problem of terminal hydroxyl differ- 

entiation should be solved by utilizing the single 1,3-diol relationship found in 3. For the 

synthesis of talaromycin A, the diastereotopic selectivity must be reversed in the pyran ring 

containing the 1,3-diol. 

Scheme 1 

Z-Lithiodithiane was alkylated7 with the chloride 58 to provide 6 in 81% yield (Scheme 

2).'0 Hydrogenation of the olefin with the Crabtree catalyst 
11 

afforded 7 quantitatively. 

Metalation and alkylation with 5 furnished 8 in 71% yield (93% based on recovered 7). Hydro- 

boration and Kabalka oxidation 12 produced the alcohol 4 and the corresponding regioisomeric 

tertiary alcohol in a 2:1 ratio in 93% yield (60% isolated yield of 4). The spiroketal 3 was 

obtained in 71% yield with a high degree of stereoselectivity (YO:l)" after treatment of 4 

with mercuric chloride in freshly distilled acetonitrile. Attempts to form the acetonide of 

this trio1 with 2-mthoxypropene or 2,2-dimethoxypropane resulted only in mono- and bis-mixed 

ketal formation. The requisite acetonide 9 could be prepared in a one-pot procedure from the 

acyclic precursor 4 by dithiane hydrolysis with mercuric chloride in 5% aqueous acetonitrile 

followed by direct treatment with excess 2,2-dimethoxypropane (65% yield). Tosylation and 

displacement with lithium dimthylcuprate 
14 afforded 11 in 80% yield from 9. Quantitative 

removal of the acetonide with methanol and Dowex 5OW-X8 provided (+)-talaromycin 8. The Spectral 

properties of this material agreed with the assigned structure and with the data supplied by 

Professor Lynn2 for natural talaromycin B. 



4783 

In conclusion, it should be noted that all four remote chiral centers of talaromycin B were 

controlled in a single step by the transformation of 4 into 3 and 4 into 9. The synthesis 

demonstrates the use of diastereotopic hydroxymethyl groups in the spiroketalization reaction as 

a means of controlling remote (1,6- and 1,7-) stereochemical relationships. We are studying the 

design of other systems which employ the thermodynamically controlled spiroketalization reaction 

as a means of controlling remote stereochemistry in acyclic systems. 15 

Scheme 2 

3 9 R-OH 
2 

% 10 R:OTs 

& 11 R=Me 

a Z-lithiodithiane, THF, -78"; h H 2, 30 ml% [Ir(cod)pyPCy3]PF6, CH2C12; 

c BuLi, 5, -78"; d BH3*THF, Me3k6; e H&Q, CH3CN; f H&Q, 5% H20-CH3CN; 

(CH3)2C(OCH3)2; g TsCl, Et3N, DMAP, CH2C12,~50; h Me2CuLi, THF, 0'; i Dowex 

5OW-X8, MeOH 
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