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Abstract


Chiral BINOL-derived pyrophosphoric acid catalysts were developed and used for the regio- and enantioselective aza-Friedel–Crafts reaction of phenols with aldimines. ortho/para-Directing phenols could react at the para-position selectively with moderate to good enantioselectivities. Moreover, the gram-scale transformation of a product into the key intermediate for the antifungal agent (R)-bifonazole was demonstrated.
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[bookmark: OR000-19]19 Unfortunately, we have not yet been able to synthesize chiral bis(phosphoric acid)s and thus the corresponding chiral pyrophosphoric acids with more bulky substituents (e.g., 2,4,6-i-Pr3C6H2) due to the steric constraints. With this regard, we have already discussed the synthetic difficulty of the bulky catalysts in our previous manuscript (ref. 7b). 









	
[bookmark: OR000-20]20 A higher concentration (i.e., >0.1 M based on 5 in CHCl3) gave much lower enantioselectivities, whereas a lower concentration gave almost the same enantioselectivity as with the optimal concentration (0.01 M). Moreover, the effect of the reaction temperature (–40, –20, 0, and 25 °C) was also investigated. As a result, 0 °C gave better results in terms of yield and enantioselectivity than the other temperatures. 
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