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Abstract: The facile metallation of 2chloroglucal derivatives 8 and 11 affords ready access to the
corresponding Fischer carbene complexes 10 and 13. Carbene complexes 10 and 13 undergo
benzannulation reactions with acetylenes to provide functionalised benzopyrans in moderate overall
_Yb‘ds! © 1998 Elsevier Science | td. All righ': reserved.
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Since the first reportl of the D6tz benzannulation reaction in 1975 a number of groups have demonstrated
its potential for the synthesis of hydroquinones and quinones. In most cases the vinyl or aryl carbenes
employed in such reactions contained little in the way of other functiona]ity.2 As a continuation of our interest in
the use of Fischer carbene complexes in synthczsis3 we decided to prepare the sugar-derived carbene complexes
3 and 4 and investigate their benzannulation chemistry. A major obstacle facing such an endeavour is the
capricious nature’ of the metallation reactions of functionalised vinyl ethers such as 1 and 2. In our imtial
experiments the lithiated glucal 6, prepared’ by tin-lithium exchange of the stannane 5, was treated with
chromium hexacarbony! followed by triethyloxonium tetrafluoroborate,’ affording the sugar carbene complex 3
as a red oil in 29% isolated yield.7 Similarly the silylated glucal 2 was metallated using Friesen's two step
procedum3 and the resulting anion converted to the red-coloured carbene complex 4 in 60% yield using the
standard Fischer procedurc.“’ In our hands, thermolysis of the carbene complex 4 with phenylacetylene (5 eq.)
in tetrahydrofuran at 80 °C led to none of the desired benzannulated products, presumably due to adverse steric

effects. Treatment of complex 3 with phenylacetylene using Kerr's dry-state conditions’ followed by oxidative
work-up (CAN, 1 eq.) did however afford the quinone 7 in 19% overall yield.
Recently we observed'” that chloroglucal derivatives 8 and 11 undergo facile deprotonation at C, with s-

BuLi or -Buli to afford the stable organolithium intermediates 9 and 12. These organometallics undergo
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glucal derivatives. We now report that conversion of 9 and 12 to the corresponding carbene complexes 10 and
» mmomele Yo oo b e A or — £207 waorea~diirale ey e
i3 is also possible using the standard Fischer procedure (66% and 53% respectively). Moreover

benzannulation of 10 with phenylacetylene under DSA conditions followed by oxidative work-up (1 eq. CAN;
acetone; 20 °C) afforded the quinone 7 in 48% overall yield. In the case of the carbene complex 13, treatment

regioselective manner affording the hydroquinone 14 in 42% yield (regiochemistry by analogy).
Benzannulation with TMS-acetylene afforded a mixture of regioisomeric hydroquinones 15a,b in 28% yieid.
Reaction of the more hindered substrate 3-hexyne with complex 13 was relatively sluggish, and proceeded with
concomitant benzylic de-oxygenation, affording hydroquinone 16 as the only identifiable product in 42% yield.
In the case of hex-1-yne-6-ol, the reaction took yet another course,'' generating a 1:1 mixture of the

iasterenisor lm"i‘r‘lz lactones 17 (18% vield) together with the ex ed aninol 18 (16% vield), Scheme
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