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Abstract: The Pauson-Khand reaction on the carbohydrate derived precursors 1-§ is yeported. The resulting bis-
heteroannulated pyranosides 6-10 have been obtained in moderate yields. These enantiomerically pure, densely
functionalized carbocycles are attractive advanced intermediates for the sytnthesis of complex natural products.

In the last years an increased attention has been devoted to the metal (Pd, Zr, Cr) catalyzed
cycloisomerization of enynes.1 In particular, the cobalt-mediated cyclization (Pauson-Khand reaction) of 1-
hepten-6-ynes is one of the best methods for cyclopentenone construction.2 Very recently, an efficient and
useful asymmetric version3 (chiral auxiliary control) of this reaction has been reported. Previous to this work,
Magnus4? and Mulzer?® have described the enantiospecific Pauson-Khand cyclization of some acyclic,
enantiomerically pure compounds (chiral substrate control). The use of chiral catalysts in this process is also
known.5
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It is well known that the carbohydrate core provides excellent rigid stereochemical and rich functional
bias for the rapid assembly of polycyclic molecales.6 To our knowledge, the cobalt-mediated cyclization of
suitable enynes incorporated in pyranoid (or furanoid) sugar templates,” as shown in Scheme I, has never
been described. In this process a synthetically versatile and highly functionalized bis-(hetero)-annulated
pyranose8 should result, with at least, two new stereocenters (C1, C2 in compound II, see Scheme I). The
stereochemical outcome of the reaction will depend on the absolute configuration of the carbon where the
propargylic branch is attached, the reaction conditions and the stability of the final products. In this Letter we
disclose our preliminary results in this subject.
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Scheme 1. Cobalt-mediated cyclization of precursors 1-5
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The D-glucose derived 1,6-enyne precursors 19-4 and the D-galacto derivative 5 have been prepared
by known or standard methods. !0 The O-propargylic moiety has been conveniently located at carbons C1-C4,
around the pyran ring. In the exploratory experiments with compound 1, it became soon evident that the cobalt
complex readily decomposed to the desired cyclopentenone 610 in good yield (66%), upon treatment with N-
methyl morpholine N-oxide (NMO).11 The thermal induced transformation 4 afforded the same compound in a
slower reaction and lower yield (20%). Then, the above conditions were routinely used with the other
precursors.!2 In Scheme IT we show the structures and yields of the resulting fused cyclopentenones. Several
points deserve some comments: 1.°* The moderate overall yield in the Pauson-Khand reaction is compensated
for by the efficiency of the ‘onc-pot’ process and the highly functionalized final products obtained, which are
difficult to synthesize by other methodologies; 2.2 The observed vicinal coupling constants in the 'H NMR
spectra of products 6-1010 [6: Jy 2= 6.2 Hz, Ja3= 6.7 Hz; 7: J1 2= 6.3 Hz, J2,3=6.6 Hz, J3 4= 8.7 Hz; 8:
Ji2= 5.2 Hz, J3 3=9.1 Hz, J3 4= 6.6 Hz; 9: J1 2= 5.1 Hz, J3 3= J3 4= 8.4 Hz] allow us 1o secure that the the
absolute configurations at the carbons where the fused-cyclopentenone are anchored are determined by the
stereochemistry of the carbon linked to the O-propargyl branch. It means that the carbonylative acetylenic
insertion always takes place from the same side where the propargyl moiety is located. This observation has an
additional value and will allow us in the future the design of selected target molecules; 3.2 The cyclization of
precursor 4 is particularly interesting because it gives a stereocontrolled C-glycosy!l derivative in a 'one -pot’
reaction and complements with advantages other reported free radical based strategy for a similar
transformation; 13 4.2 The formation of the anomalous product 10 from D-galacto precursor § was surprising
and can be accounted to the presence of an acetate at C4 in axial position, the mild basic conditions and the
acidity of H3 in the presumed intermediate 11 (Scheme II); after acetate elimination and B-hydroxylation
promoted by the excess of NMO present in the medium, compound 10 should result; 10.14 the absolute
configuration at C10 could not be established.

In summary, we have described for the first time!3 the cobalt-mediated cyclization of some O-branched-
chain sugar enynes. These compounds are valuable and advanced intermediates in the synthesis of some
natural products. Work directed to this goal is in progress in our laboratory and will be reported in due course.
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