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Reaction of 2-Benzoyl-1,2-Dihydroisoquinaldonitrile
Hydrofluoroborate Salt with some 1,4-Quinones

Karin MONNIER, Gérard SCHMITT, Bernard LAUDE?*,
Laboratoire de Chimie Organique, Université de Franche-Comté, 16 Route de Gray, La Boulote, 25030 Besangon (France).

Frangois THEOBALD, Laboratoire de Chimie du Sotide Cristallin, Université de Paris-Sud, 91405 Orsay (France) and

Noél RODIER, Lab. Chimie Structurale, Faculté des Sc. Pharmaceutiques, Rue J.B.Clément, 92290 Chatenay Malabry (France)

L1 P S B o T B P P S B N A ST T L s Py Y rs i, £
Key Words : 1,3-Dipolar cycloaddition ; 1,4-Quinones ; Reissert hydrofluoroborate salt.

Abstract : In all reactions studied up to the present time with olefins, the Reissert hydrofluoroborate salts have given
only the Diels- Alder adducts. With 1,4-benzo- and naphtoquinones, we have found evidence for 1,3-dipolar cycloaddition.

The structure of cycloadducts was determined from spectroscopic data and specified by a radiocristallographic study.

Evidence has been presented that solutions of the hydroflueroborate satts of 2-acyl-1,2-dihydroisoquinaldo-

nitrile (Reissert compounds) consist of equilibrium mixtures of 1-4, the latter bcing the major component.!.2
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rearrangement reactions of these salts, the initial step of which being a Diels-Alder reaction involving 4 as

heterodiene, occur with alkenes to yield substituted 2-[1-isoquinolinyljpyrroles 8. The olefin reactions take place
with both monosubstituted and 1,2-disubstituted ethylenes, and also when either electron-donating or electron-
withdrawing (only ethylenic esters were used) substituents are bonded to the ethylene moiety. McEwen and

coworkers claimed that these reactions and general in nature.?
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We report here reactions of an hydrofluoroborate salt (R = Ph) with three 1,4-quinones and found that the
reaction was not a Diels-Alder but a 1,3-dipolar cycloaddition. These cycloaddition reactions are reversible, so it
is reasonable to assume that the equilibrium mixture of 1-4 can undergo the initial step of both types of reaction
with each quinone. Since the inital competing cycloadditions are reversible, their continuation depends on the
relative velocities of the first irreversible steps. The easy loss of ketonic o-H atom from the cycloadduct 9 leads
to the transition species 10. If R = H, conversion of 10 (involving only loss of HCONH2) gives an aromatic
product 11. If R = CH3, the amidic rest of 10 cannot be eliminated and the NH2 group reacts with the ketonic
moiety to give the compound 12. The radiocrystallographic structure of 123 confirms the 1,3-dipolar
cycloaddition.

The reactions were carried out in a DMF solution of the reactants (mole to mole) at 0°C for 3 h. The mixture
was poured into water and then extracted with ether. This solution was dried (Na2S04), the solvent evaporated

and the residue crystallised in an appropriate solvent.#
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R'—R%= —CH = CH—CH=CH— —HCONH;
R= CHJ(YJeld 52%) R=H)

a R' = R?=H(Yield = 32 %, beside tars)
b R'—R?= —HC = CH—CH=CH— (Yield = 98 %)

Crystal structure of 12

Thus, we have discovered a 1,3-dipolar cycloaddition of a Reissert salt with olefins in an acidic medium.
The search for other 1,3-dipolarophilic olefins to oppose towards the munchnone imine 2 is now in progress.
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