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I. Abstract Body (up to 250 words)
The present study investigated Castagnoli-Cushman reaction (CCR) in multicomponent format. Castagnoli and Cushman first observed formal cycloaddition of imines 1 and α-C-H anhydrides and describe this entry into polysubstituted lactams 3 (Fig. 1).[1] We investigated the model reaction of homophthalic acid with n-butylamine and p-anisaldehyde in aromatic hydrocarbon solvents capable of forming azeotropes with water (xylenes, toluene and benzene). The reaction progress was monitored by HPLC analysis of the reaction mixtures. To our delight, the desired CCR product 4 was detected in all cases, however, the best result was obtained in toluene (Fig. 1). The maximum HPLC yield was observed under these conditions after reflux with azeotropic removal of water for 6 h. The HPLC yield of 90% translated quite well to the 83% isolated yield of compound 4. These conditions were adopted to the preparation of other trans-configured tetrahydroisoquinolonic acids (total 21 examples).[2] The scope of the reaction was studied for aliphatic and aromatic amines in combination with aromatic and heteroaromatic aldehydes, i. e. within the reagent space that usually provides in the CCR. The reaction generally resulted in good to excellent isolated product yields. In all cases, trans-configuration was assigned to the CCR products based on the appearance of signals corresponding to the vicinal methine protons as singlets (or unresolved doublets) as opposed to the larger coupling constants usually obtained for cis-diastereomers. From the mechanistic perspective, it is likely that under the reaction conditions, rapid formation of Schiff base 1 occurs. While cyclodehydration of homophthalic acid into the respective anhydride (5) may not be productive from the preparative standpoint, a small concentration of homophthalic anhydride can thus be generated and react with Schiff base 1, eventually transforming all of the homophthalic acid into the corresponding CCR product 4 (Fig 1). In summary, we have reported the first example of the Castagnoli-Cushman reaction of homophthalic acid with an amine and an aldehyde conducted in a three-component format. This new protocol employs no special dehydrating agents and, unlike the traditional CCR of homophthalic anhydride, allows simultaneous mixing of all three reagents and provides good to excellent yields of trans-configured tetrahydroisoquinolonic acids.
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