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Oxazoles as Dienophiles in Diels-Alder Reactions
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Abstract: 2—(E—Benzyl—ﬁ—methylamino)—oxazoles undergo (4+2)-cycloadditions across the C4—-C5 bond

by electron deficient dienes.

Oxazoles are well known to function as azadienes in Diels-Alder reactions with olefinic and
acetylenic dienophiles to give primary cycloadducts which by loss of appropriate fragments
evolve to pyridine and furan derivatives.l Some intramolecular versions of this behaviour in
natural product synthesis have also been reported.2 We describe here the hitherto unreported
participation of the oxazole ring as 2 f-electron partner using the CA_CS bond in
(4+2)-cycloaddition reactions. In the course of our study towards efficient methodology for the
functionalization of the oxazole r‘ing,3 we observed that on treating 2-(N-benzyl-N-methylamino}-
~oxazole (la)3a and its 4-methyl derivative 1b3a with an excess (2.5 mol. equiv.) of
o-chloroanil 2 in benzene (r.t., 1 hr) afforded the benzo- and oxazolo-annulated 1,4-dioxin 3a
(87%)4 and 3b (71%)4 respectively. The action of 2 as an efficient heterodiene partner towards
4-oxazolin-2-ones was previously reported.5 In our case, the electron releasing N,N-dialkylamino

group at C_ of the oxazole ring appeared to exert a relevant effect on the dienophilic activity

of this heterocycle as indicated by the failure of 4-methyl-oxazole to react with 2 even under
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more forcing conditions (benzene, 80°C, 3 days). This result is consistent with the higher
electron density at the C4~05 bond of the oxazole ring in la with respect to the parent
compoundBa. Successful reactions of H,ﬁ—dialkylamino—oxazole la were obtained with the highly
reactive dienes hexachlorocyclopentadiene7 (4) and l,1—dimethoxy—tetrachlorocyclopentadiene8 (5)
to give under mild conditions (benzene, 50°C, 7 days) the corresponding (4+2)-cycloadducts 69
and 710 in very good yields. The stereochemistry of 6 (endo-adduct) was assigned by analogy to
the reported cycloadducts of the diene 4 to oxazolin—5 and imidazolin—2—ones11 whereas the
structure of 7 was established by X-ray crystallographylz. The E,E—dialkylamino-4—methyl—oxazole
1b failed to react with both dienes 4 and 5 even under more forcing conditions (refluxing

toluene, 4-6 days). On the other hand both la (benzene, r.t., 7 days) and 1b (benzene, 50°C, 6
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days), as well as the 4,5-dimethyl derivative lc (benzene, 50°C, 1 day), proved to cycloadd to
the very highly reactive electron-deficient diene tetrachlorothiophene S,S—dioxide13 (8).
Although the isolated products varied in each case, all can be formulated to arise from the
initial (4+2)-cycloaddition of 8 to 1 to give the annulated oxazoline 9 which by loss of sulphur
dioxide rapidly transforms into the reduced benzo-oxazole 10. This was the final product in the
case of 10b14 (Rl = Me, R2 = H) whereas IOa15 and 10016 (R1 = R2 = H or Me) rearranged into the

17 18 .
substituted ureas 11 and 12 by oxazoline ring fission via formal 1,2-elimination reactions.

Mechanistically, the above cycloadditions to E,ﬂ—dialkylamino—oxazoles la-c can be viewed as
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Diels~Alder reactions with an inverse electron demand. The scope of the dienophilic reactivity

of oxazoles appears worth of further investigation. The synthetic utility of the resulting

cycloadducts may be foreseen in that they can be further elaborated by unmasking the 2-oxazoline

19

system into various functional groups.
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