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SPIROKETALS: A TOTAL SYNTHESIS OF (i)-TALAHOMYCIN B VIA A STEREOSELECTIVE
CATION~OLEFIN CYCLISATION STEP

I.Trevor Kay and David Bartholomew
ICI Plant Protection Division, Jealott's Hill, Bracknell, Berkshire RG12 6EY

Summary: The acid catalysed rearrangement of an acetal derived from 2-hydroxymethyl-3-
butene-1-0l proceeding via an intramolecular cation-olefin cyclisation provides access to

a b=hydroxytetrahydropyran and thence to (t)-talaromycin B.

In a previous pa.per1 we described an approach to the synthesis of hydroxy-substituted
spiroketals based on the stereoselective formation of U<hydroxytetrahydropyrans formed via
a cation-olefin cyclisation step.

Talaromycin B,’L, characterised by Lynn and co-worker52 is an avian toxin obtained

from cultures of Talaromyces stipitatus and has recently been synthesised for the first

time by Schreiber and Sommerj. Because of the symmetry inherent in the 4-hydroxytetra-
hydropyran ring of this spiroketal a tetro-synthetic analysis (SCHEME 1) based on our
methodology seemed particularly appropriate to its synthesis. Thus we envisaged the key
step to involve ring~opening of a symmetrically substituted acetal 4, followed by intra-
molecular capture of the cation by the olefin as ing}-to provide a stereoselective entry
to the 4=hydroxytetrahydropyran 2.
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In view of our earlier workl we felt assured that the 4-hydroxy and 6-pentyl
substituents of 2 would have the correct relative stereochemistry but were less sure of
that of the 3=hydroxymethyl group. However, since it is known2 that talaromycin A, the
3-epimer of talaromycin B, undergoes complete isomerisation to the latter in the presence
of acid it was felt that this objection was of 1ittle moment. A greater potential draw-
back to the analysis in SCHEME 1 is the lack of stereochemical control of the 9-ethyl
substituent so elegantly overcome by Schreiber and Sommer. Our route does indeed suffer
from this fault but gave us an opportunity to examine the 9-epimer of talaromycin B with

interesting results.
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Our route to (I)-talaromycin B (and its 9-epimer) is shown in SCHEME 2. The
decarbethoxylation of the acetal derived from the trioluﬁg and the aldehyde5f§,gave (91%)
the dioxane‘z’as a 1:1 mixture of cis- and trans~ isomers. Oxidation of this using PCC
gave the aldehyde which was condensed with Lombardo's reagent6 to give (35%) the desired
olefin'§, Gratifyingly, the exposure of the acetal‘g,to a 1:1 mixture of TFA-TFAA at
20° for 24h followed by removal of the trifluorocacetyl groups with MeOH-K2003 gave a
nearly quantitative yleld of the anticipated diol jb
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Reagents: a) Toluene, p-TsOH; b) NaCl DMSO 150°/24h; ¢) PCC; d) Zn/CHZBrZ/TiCI ;
e) TFA-TFAA 20°/24h; f) MeOH-K,C04; g) PhCHO p-TsOH; h) LAH; 1) Hg0/12 cey, 20°/2kh;
j) 4:1 TFA-water/zh

SCHEME 2 (E=CO,Et)

Protection of the diol with benzaldehyde gave the acetal glas a single ring isomer7

having the anticipated stereochemistry as shown. LAH-Reduction of this ester followed by
spirocyclisation of the derived alcohol via its hypoidite8 gave (55%) a 3:1 mixture of the
benzal acetal 10 of (t)-talaromycin B and its G-epimer 1l. Separation of the mixture was

readily accomplished by hplc9 and gave the pure isomerslo. Treatment of 10 with TFA-water
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gave (t)-talaromycin Bll the 400 MHz lH-NMR spectrum of which was identical to that
reported2'12 for the natural product.

In contrast to the findings for ;9, acid treatment of the isomer‘l} produced a
readily separable13 mixture (SCHEME 3) of three isomeric spiroketals., These isomers
}?' 13, }314 were formed in the ratio 1:1:215 and their structures readily assigned by
anai;;is of their 400 MHz 1H—NMR spectralé. We presume these isomers to be formed by
acid-catalysed ring opening of the spiroketal followed by recyclisation in alternative
stereochemical modes and with the preservation of anomeric stabilisation17. That 10
gives but one product on acid treatment reflects the greater thermodynamic stability of
the all-equatorially substituted spiroketalle.
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