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m Aminobicyclo (3.2.0) heptenones and aminonorbornenones were obtained from methylacrylate 

or acrylonitrile and captodative dienes. They result from respectively (2+2) and (4+2) cycloadditions. 

Very few functionalized derivatives of bicycle (3.2.0) hept-3-ene-2-ones are known; such a compound 

bearing an acetal function in the 6- position has been described and is of some interest for prostaglandin 

synthesis’. We have found no reference to representatives of this group bearing an amino function. 

We report the synthesis of bicycle (3.2.0) hept-3-ene-2-ones hearing two other functions, one of which 

is an amino function in the 3-position. Conjugate dienic aminoesters are at the origin of these new bicyclo- 

heptenones. 

Indeed, in a previous note”, we pointed out the unexpected chemical behaviour of conjugate dienes of 

type 1. When the derivatives 1 for which R = CIIs, R’ = CIIs; R = CrIls, R’ = CIIs; R = CsHs, Q 

= (CIIs)a are heated with a large excess of methylacrylate, they yield a large proportion of a product 2, 

an aminonorbornenone. Norbornenones usually result from a (4+2) cycloaddition involving a neutral or 

electron-deficient cyclopentadienone and a dienophile having a suitable electronic characters. Aminonor- 

bornenones were unlmown. Those aminonorbornenones could result from a (4+2) cycloaddition between 

methylacrylate and an aminocyclopentadienone formed by intramolecular cyclisation of the dienaminoester. 

The new results that we describe here speak in favour of this hypothesis. 
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Indeed we consider now the case of a diene la for which R = CrIIs, R$ = (CII2)s. The diene h 

(0.025 mole) is heated up to 90°C with 30 ems of methylacrylate for 72 hours. The excess methylacry- 

late is evaporated. The polymers are precipitated with Et20. After an analytical IIPLC of the remain- 

ing oil, separation is performed by preparative IIPLC. Two products are obtained. The first is the N,N- 

diethylaminonorbornenone & and comes from a (4+2) cycloaddition. Structural study of the second product 

reveals a N,N-diethylaminobicyclo (3.2.0) hept-3-ene-a-one & resulting from a (2+2) cycloaddition. 
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The nature of the substituted amino function orientates the reaction toward a (4+2) or a (2+2) cycload- 

dition. Some authors have noticed this influence with respect to the reaction of aminocyclopentadienones 

on acetylenedicarboxylates4. They indicate that the unstable (4+2) and (2+2) adducts are the precursors 

of phtalates and tropones that they have isolated. 
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We then proceeded with acrylonitrile as a dienophile. Dienes 1 (0.025 mole) and acrylonitrile (30 ems) 

are heated up to 80°C for 36 hours. The excess acrylonitrile is evaporated, the polymers are precipitated 

with ether. The remaining oil is purified by preparative HPLC. For all the dienes 1, R = CrHs, 

B R’, = (CIIr)s, b R’ = CHs, c R’r = CrHs, we isolated (2+2) and (4+2) cycloadducts. It is known 

that, in the special cases described in ref.5, (4+2) and (2+2) cycloaddition reactions can be of comparable 

energetic levels. 
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a, R = CrIIs R’ = CrHs 2/3 50/50 2 + 3 60% 

b, R = CrHs R’ = CH3 213 65/35 2 + 3 40% 

c” R = CrHs R; = (CHr)s 2/3 SO/20 2 + 3 50% 

Like many captodative compound@, conjugate dienic aminoesters have specific chemical properties. 

This special reactivity allows the synthesis of new bicyclic molecules’: nitrile or carboxylate aminoketones. 
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7. a) All new compounds 2ae, 3a,, 2%, 3a, 2b,, 3b,, 2c,, 3c,, gave consistent IR, ‘H, r3C NMR, mass 

spectra and elemental analysis. 

b) Radiocristallographic study shows (Goursolle, M.; Bourhis, M.; H’Naifi, A.; Acta Crist. 1986, (C) 

42, 1641) that methylacrylate (4+2) cycloaddition is regio and stero specific. An analogous study of 

(4+2) and (2+2) acrylonitrile adducts is underway. 

c) Selected spectral data IR film 2% 1780, 1740; 34 1730, 1690, 1610, 1600; 2& 2220, 1780; 3&,2210, 

1690, 1610, 1590 cm-‘; 

NMR i3C (CDCls) ppm 2% Cr 207.9, Clc 176.0, Cs 149.5, Ca 123.9, Ci 78.6, Cii 52.0, C4 42.3, Cis 

45.7, Ca 38.2, Cl3 30.1, Cs 21.7, Cis 13.8, Cs 10.5; 2% C, 205.0, Cs 151.2, Cs 125.7, Cie 120.6, Ci 77.3, Cr 

43.0, Crs 44.0, Cs 31.8, Cr 26.5, Ca 21.9, Crs 14.9, Cg 10.4; 3a, Cz 209.0, Cs 174.4, Cio 170.4, Cq 147.3, 

Cii 51.9, Cir 46.1, Ci Cs 41.6, 41.3, Cs C7 39.6, 23.7, Cs 21.5, Cl3 13.7, Cg 11.4; 3a, Cz 207.1, Cs 164.9, 

Cq 148.3, Crc 121.2, Cl2 45.5, Ci Ca 42.6, 39.6, Ce Cr 25.9, 24.9, Cs 21.9, Cl3 13.7, C9 11.6. 
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