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Abstract: The nitroderivatives la-C were found to react with the title ynamine 2 under mild conditions to 

give the corresponding fused isoxazoles 3&C, as proved by an X-ray diffraction of 3a; a plausible 

mechanistic pattern for these conversions is presented. 

Recent results from our laboratory demonstrated that the suitably activated C(4)-C(5) double 

bond of the nitroisoxazoles lb and lc can be advantageously employed both as a dipolarophilelaYb and a 

dienophile” in [2 + 41 cycloaddition processes for the synthesis of different polycyclic ring systems; on 

the other hand, some findings on the reactivity of la and lb with 4-(l-cyclopenten-l-yl)morpholine 

clearly indicated that these products can behave as 1-azadiene components in [4 + 21 qcloadditions lead- 

ing to polyfunctionalized pyridine derivatives*. In this context and with the aim to expand the scope of 

these new reactions, we decided to explore the behaviour of the above compounds towards an ynamine 

counterpart. 

R + Me-C-C-NEt, 

la R=C02Me 2 
b R= CO&t 3a,b,c 

c R=COk’h 

Scheme 1 
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Llnexpectedly, when the nitroestcr la was allowed to react with 1-diethylaminopropyne 23 (molar 

ratio 1:1, 48 h) at room temperature in dry acetonitrile and the reaction mixture was subjected to flash- 

column chromatography [silica gel 6O (Merck, 230-400 mesh); 40-70°C petroleum ether/ethyl acetate 

(3:2 v/v> as eluent], we isolated a previously unknown hinuclear isoxatole system, namely methyl 

(S&W) -6,6a-dihydro-6-(N,N-diethylcarbamoy1)-6-methyl-3-phenylisoxazolo[4,5-c]isoxazole-6a-carbox- 

ylate (3a)4, as a pure product (22% yield, based on the recovered starting materia$. 

Figure 1. ORTEP drawing of 3a derived from the X-ray coordinates. 

Although the diagnostic IR stretching absorption of the CONEtz group at 1636 cm-’ and the 13C 

NMR resonances of the C-6 and C-ha quaternary carbons between 6 102.05 and 103.93 strongly sup- 

ported the proposed stnmtureG, the framework of 3a as well as the relative stereochemistry of the sub- 

stituents, showed in Figure 1, were unambiguously determined by a single crystal X-ray analysis7. 

la-c + Me-C-C-NEt, 

2 

3a-c 

the 
6a-c 

NEt, 
Me 

5a-c 

Scheme 2 
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Treatment of lb and lc with the above reagent under the same conditions afforded compounds 3h 

and 3c (27% and 21% yields, respectively, based on the recovered nitroderivatives)5, whose structures 

were established by comparison of their spectral data with those of 3a6. 

In the light of the peculiar reactivity of 4-nitroisoxazoles with aucleophileslO, the not straightfor- 

ward conversion of la-c into 3a-c can be rationalized by a sequence involving in the primary step a 

Michael addition of 2 to the remarkably electrophilic C-5 carbon of the isoxazole ring, followed by a 

nucleophilic attack of the oxygen of the nitronate moiety at the a position of the ketene iminium deriva- 

tives 4a-c; the resulting [4 + 21 oxazine Lycloadducts Sa-c can then undergo a retro-diene cleavage lead- 

ing to the unsaturated nitrile oxides Ga-c that, in turn, easily evolve into the final products by 

intramolecular 1,3-dipolar cycloadditions. 

Although compounds Sa-c were so far elusive in our hands, they closely’ resemble the cyclic 

nitronic esters invoked by Reinhoudt as key intermediates for the formation of stable 2,3-dihydroazete 

l-oxides from nitroalkenes and ynamines’l; these products now prefer to give rise to the open-chain 

derivatives 6a-c instead of the corresponding four-membered bicyclic nitrones, due to the remarkable 

additional strain introduced in the lattcrs by the fused isoxazole ring. Finally, an alternative collapse of 

Sa-c into 3a-c via condensed nitrosocyclopropanecarboxamides does not appear more conceivable since 

it conflicts with the relative stability of other l&difunctionalized Z-oxa-3-azabicyclo[3.l.O]hex-3-ene 

derivativesl”‘b. 
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refinement. The structure was solved by using the direct methods of SIR88 program’ and succes- 

sive Fourier syntheses; the refinement was carried out by using the full-matrix least squares 

SHELX76 program’ to R = 0.052 and RW = 0.044, were w = 1/2(F0). Anisotropic thermal 

parameters were used for all the non-hydrogen atoms. 

Burla, M. C.; Camalli, M.; Cascarano, G.; Giacovazzo, C.; Polidori, G.; Spagna, R.; Viterbo, D. 

J. Appl. Cryst. 1989,22,389-393. 

Sheldrick, G. M. SHELX76, Program for Crysful Sfructure Determination, University of Cambridge, 

1976. 

(a) Rajappa, S.; Nair, M. D. Adv. Heterocycl. Chem. 1979, 25, 113-145 and references therein. 

(b) Sarti-Fantoni, P.; Donati, D.; De Sio, F.; Moneti, G. J. Heterocycl. Chem, 1980, 17, 1643-1644. 

(c) Nesi, R.; Chimichi, S.; Giomi, D.; Sarti-Fantoni, P.; Tedeschi, P. .T. Chem. Sot., Perkz’n Trans. I 

1987,1005-1009. 

de Wit, A. D.; Pennings, M. L. M.; Trompenaars, W. P.; Reinhoudt, D. N.; Harkema, S.; 

Nevestveit, 0. J. Chem. SK, Chem. Commun. 1979,993-995. 

(Received in UK 12 August 1991) 


