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Functionalized a-hydroxyallenes 1 were smoothly converted into the corresponding 2,5-dihydrofurans 2 by using 5-10 mol % of gold(lll)
chloride as catalyst. This mild and efficient cyclization method can be applied to alkyl- and alkenyl-substituted allenes at room temperature,
furnishing tri- and tetrasubstituted dihydrofurans in good to excellent chemical yields and with complete axis to center chirality transfer.

As a result of their reactivity and inherent chirality, allenes intriguing biological activities, e.g., mycotoxihand poly-
and especially allenic alcohols have become versatile syn-ether antibiotics. Thus, the stereoselective preparation of
thetic precursors in modern organic chemistry. Hence, severalsuitably functionalized 2,5-dihydrofurans is of particular
applications of allenic compounds, e.g., in natural product interest.
synthesis, have been published over the past ydausing We were therefore pleased to find that 2-hydroxy-3,4-
our own studies toward the use of functionalized allenes in dienoatelacan be more conveniently cyclized to heterocycle
target-orientated synthesis, we were recently able to show?2a by using acidic Amberlyst 15 resin in refluxing dichlo-
that 2-hydroxy-3,4-dienoates, e.dla, can be smoothly romethane (Table 1, entry 1). Again, the obtained NMR
converted into the corresponding tri- and tetrasubstituted 2,5-spectra reveal that reaction takes place under complete axis
dihydrofurans by simple treatment with HCI gas in chloro- to center chirality transfer and in quantitave yield.
form? (Figure 1). This transformation proceeds under perfect  However, acid-labile substrates or those that would readily
undergo elimination reactions to the corresponding vinyl-

I cjenes (as a result of conformational rigidity or steric

hindrance that hampers the desired cyclization) are incom-
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Figure 1. HCI gas promoted cyclization of 2-hydroxy-3,4-dienoate 41, 9613—9616.
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3762-3766. (b) Franck, B.; Gehrken, H.-Rngew. Cheml98Q 92, 484—
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chirality transfer, furnishing the desired heterocycles in good y : stein, M.; Wagner, HChem. Eur. J1997,3, 1170—1180.

chemical yields and diastereoselectivities of up to 90%. (5) Recently, similar cyclizations of secondary allylic alcohols have been
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Table 1. Electrophilic Cyclization ofo-Hydroxyallenesl to 2,5-Dihydrofuran2

R3 RS
R! /.)\;R“ i» R!' /T \_.H
Aj OH g2 O R4
1 2
entry  hydroxyallene R R? R3 R4 electrophile amount (mol %)  dihydrofuran (yield)
1 la t-Bu Me H COzEt Amberlyst 15 2a (quant)
2 la t-Bu Me H COzEt AuCl3 5 2a (74%)
3 1b t-Bu Me Me  COzEt AuCl3 10 2b (94%)
4 1c t-Bu n-Bu H COzEt AuCls 8 2c (quant)
5 1d t-Bu H Me  CO;Me AuCl3 5 2d (78%)
6 le t-Bu Me H CH,OH AuCl3 5 2e (24%)
7 1f t-Bu H Me CH;OTBS AuCl; 7 2f (95%)
8 1f t-Bu H Me CH,OTBS AgNOs3 22 2f (mixture)
9 19 H Me Me CH;OTBS AuCl; 10 29 (77%)
10 1h H n-Hex Me CH,OTBS AuCl; 5 2h (65%)
11 1i t-Bu Me Me  CH,OMe AuCl3 10 2i (90%)
12 1j H2C=CH(CH2)2 Me Me CH>OMe AuCl3 10 2] (860/0)

patible with this method. To overcome this limitation, we whereas the corresponding Au(lll)-catalyzed cyclization
focused our efforts on the use of gold(lll) chloride as an provided2f after 3 h with 95% chemical yield.
electrophile, since it was known that catalytic amounts of  Furthermore, the reaction is hardly influenced by the
Au(lll) induce the cyclization of allenyl ketones to furahs.  substitution pattern of the allenic entity, furnishing both tri-
Indeed, with 5-10 mol % of AuCk (99%, Aldrich) indry  and tetrasubstituted 2,5-dihydrofurans equally well. Thus,
dichloromethane at room temperature we were able to obtaing-hydroxyallenes with sterically demanding alkyl groups,
the ester-substituted 2,5-dihydrofura2s—d with good to as well as an alkenyl group, are smoothly converted into
excellent chemical yields (Table 1, entries 2—5). the corresponding dihydrofurans (entries I2); these are

As in the case of the acid-induced cyclizations, GC not accessible by conventional methods. Besides its mildness
analysis and NMR spectra proved that all reactions proceededand efficiency, this catalytic cyclization represents a very
under perfect stereocontrol; hence, dihydrofl?amvas again  user-friendly protocol, since no aqueous workup is required.
obtained with 90% ds. Moreover, compared to the well- Hence, the desired heterocycles are obtained spectroscopi-
established Ag(l)-promoted methédhe use of gold(lll)  cally pure just after evaporation of the solvent, followed by
chloride not only increases the reaction rate but also allows short flash column chromatography to remove the metal
the transformation of notoriously difficult substrates, e.g., catalyst.
alcohols and silyl ethers. Thus, dibé, accessible through In summary, we present a new efficient gold(l1l)-catalyzed
Sy2' ring opening of a propargylic epoxide with an cyclization reaction of highly functionalized-hydroxy-
organocupraté or Grignard reagerftfurnished the corre-  gjlenes to the corresponding 2,5-dihydrofurans. The scope
sponding dihydrofura@e, albeit in low yield (entry 6). This  and limitations of this transformation, as well as its applica-

may be due to complexation since protection of the primary tjon in natural product synthesis, are currently under inves-
hydroxy group as &ert-butyldimethylsilyl or simple methyl tigation.

ether provided dihydrofurar®&—j in good chemical yield$.
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