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AbsVad - The cycloaddition of nitrile oxides, nitrones, and nitrile imines to 

3-arylidenechromanone (I), -flavanone (5), -1-thiochromanone (2) and -1- 

tetralone (3) proceeds regio- and stereoselectively under the formation of 

spiro-substituted isoxazole and pyrazole derivatives. 

The recent observation of strong herbicidal activity, coupled with low toxicity to microorganisms, 

of spiro lactams,' and also that some spiro isoxazolines occur naturally (Araplysillins2 inhibit 

ATPase) stimulate our interest in the synthesis of this class of compounds. In a continuation of 

our effort to utilise heterocyclic compounds as dipolarophiles in 1,3-dipolar cycloaddition 

reactions,$' we have recently demonstrated that nitrones and nitrile oxides react regio- and 

stereoselectively with heterocyclic compounds possessing an exocyclic double bond.>' In this 

paper, we report the regio- and stereoselectivity of nitrone-, nitrile oxide- and nitrile imine- 

cycloaddition to ( 4 -  and (4-3-benzylidenechromanones and their thio analogues, (E)- and (2)- 

3-benzylideneflavanones, and (0-2-benzylidene -1-tetralone. 
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The cycloaddition of Cnitrobenzonitrile oxide to (0-benzylidene derivatives(1-3) possessing an 

exocyclic double bond proceeds regioselectively under the formation of trans- spiroisoxazolines 

(7-9) with respect to the position of the C=O and phenyl groups, while the Z isomer (4) gives 

the 

corresponding cisderivative (10). Spiroisoxazolines (7-10) are formed by the attack of the 

carbon of the nitrile oxide at the CH terminus of the exocyclic double bond. Cycloaddition with 

acetonitrile oxide proceeded analogously. The structures of spiroisoxazolines (7-10) were 

unambiguosly elucidated by their 'H and I3C NMR chemical The corresponding second 

possible regioisomer has not been detected in the crude reaction mixture by NMR 

spectroscopy. 

On the other hand, cycloadditions of Qnitrobenzonitrile oxide and (E)- and (2)-3-benzylidene- 

flavanones (5) and (6) afforded exclusively the spiroisoxazolines (1 1) and (12), respectively, 

despite the appearance of a further centre of chirality at C-2. The stereochemical assignment in 

compounds (1 1) and (12) was based on nuclear Overhauser effect difference spectroscopy. 
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Previously by the cycloaddition of diazomethane to 5 and 6 we have foundg." that the 

conformational behaviour of the starting 3-benzylideneflavanone is a decisive factor in the high 

stereoselectivity, because the attack of the 1,3-dipole proceeds from the sterically less hindered 

side, i.e. opposite to the C-2 phenyl group. 

C(2,4-DichlorobenzoyI)-Nphenylnitrone reacts regio- and stereoselectively to the C=C 

exocyclic double bond of title compounds to give exclusively single spiroisoxazolidines (1 3-1 6), 

which are formed by the attack of the nitrone oxygen atom at the spiro carbon.' Conversely, C 

phenyl-Nmethylnitrone and C,Cdiphenyl-Nmethylnitrone were found totally unreactive. 

The corresponding spdiastereomers as well as regioisomeric diastereomers have not been 

detected in the crude reaction mixture by NMR spectroscopy. The stereochemical assignement 

in 13-16 was based on nuclear Overhauser effect difference spectroscopy. 

Cycloaddition of the 3-arylidene derivatives by C2-(5-nitrofury1)-Nacetonitrile imines led to 

spiropyrazolines (17-20) in good yields (63-91 %) and complete regio- and diastereoselectivlty. 
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The cycloadducts (7-20) were formed in lower yields - due to incomplete conversion of starting 

materials - as compared with those observed in the cycloaddition of nitrile oxides and nitrones 

to methylenecycloalkanes possessing a 5-membered ring,"6 which can be explained by the well 

known fact that angular strain" in a dipolarophile can effect its reactivity. In all case of the 1,3- 

dipolar cycloaddition to 3-alylideneflavanones, the steric interaction with the axial afyl group 

directs the attack of the 1,s-dipol to the opposite side. 
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