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Abstract : Nitromethanereacts readily and selectivelywith a varietyof electrophilicalkenesactivated
by cyano,ester or amidegroupto give the correspondingMichaelmonoadductwithina few minutes, in
goodyieIdsoveraluminawithoutsolventand under focusedmicrowaves. O 1997Elsevier Science Ltd.

Michael addition of nitroalkanes has been largely reviewedl. Coupling dry media and microwave
irradiation is one of the main research area in our laboratory and recently, we reported a novel pathway leading
to functionalized cyclohexenes from nitromethane and electron - deficient alkenes activated by nitrile and ester
group. These unexpected cyclohexenes were formed via a double and diastereoselective Michael addition which
took place under solvent-free conditions coupled with microwave irradiation (MWI)4. The challenge was to
isolate Michael monoadducts 3, most of them being unknown in the literature. We shown that piperidine (370

towards alkene la) was able to catalyze the formation of the monoadduct when nitromethane was used in excess
(3 eq.) but in this case, 10% of cyclohexene 4a were still formed making hard the purification of the adduct.
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Scheme 1
When alumina was used as catalyst witbout solvent, the reaction led selectively to Michael adduct 3a. Two

recent reports 5 on Michael addition in presence of alumina under microwave irradiation prompt us to disclose
our own results. A typical prwedure for obtention of 3a is as follows : the mixture of 5 mmoles of benzylidene
methylcyanoacetate la 6 and 15mmoles of nitromethane adsorbed over alumina was placed in a quartz tube and
introduced into Synthewave 402@microwave reactor with a temperature monitored at 90”C obtained after 3 and
maintained 9 minutes. The mixture was cooled down and extracted with CH2C12.After filtration of AIzOJ and
removal of the solvent the pure product 3a (two diastereoisomers AA : 50/50) was isolated by crystallization
from cold ethers.
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The monoaddition of nitromethane was successfully extended to electrophilic alkenes la-k. Extension to
nitroethane has been investigated : for example lb, Ic, lg after 40 mn of irradiation at 80”C gave quantitative
yields of adducts (estimated by IH NMR). All compounds were characterized by NMR and mass spectra.
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la-e : X=C02Me ; R1=C6H5,pClC6H4, oBrC6H4, oFC6H4,mFC6H4 ; lf: Rl=isoBu : X=C02Et ;
lg : Rl=CijH5, X=CN ; lh : Rl=C(jH5, X=CONH2.

3a : 70% ; 3b : 72% ; 3C: 83% ; 3d: 100% (NMR); 3e : 72% ; 3f: 70% ; 3g : 100% (NMR): 3h : 68%.
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Data for 3a : CfjH5-CH(l)-CH2N02 -CH(2)-(CN)(C02CH3) follow : RMN IH (CDC13)6 : 3.67 (s, 3H,

O-C&, dia A) ; 3.75 (s, 3H, O-C&, dia B) ; 3.96 (d, IH, CH1, 3J= 5.5 Hz, dia A) ; 4.15 (d, IH, C~l,
3J= 5.8 Hz, dia B) ; 4.09-4.27 (m, IH, C~2) ; 4.79-5.03 (m, 2H, Cfi) ; 7.23-7.39 (m, 5H, ArH).

RMN 13C (CDC13)5 : 41.51 (din, CH1, IJ = 137 Hz, dia A) ; 41.60 (din, CHl, IJ = 137 Hz, dia B) ;

42.72 (din, CH2, tJ = 139 Hz, dia A) ; 42.99 (din, CH2, IJ = 136 Hz, dia B) ; 53.83 (q, OCHS, ‘J =
149 Hz, dia A) ; 54.03 (q, OCH3, IJ = 149 Hz, dia B) ; 75.86 (tin, CH2N02, IJ = 147.9 Hz, dia A) ;
76.26 (tin, CH2N02, IJ = 147.9 Hz, dia B) ; 114.27 (m, CN, dia A) ; 114.42 (m, CN. dia B) ; 127.5-
134.5 (m, Ar) ; 164.54 (m, C=O, dia A) ; 164.37 (m, C=O, dia B).High-resoh,rtion mass spectrometry
(HMRS) Mf - HN02: calcd 201.0789. Found 201.083.
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