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Development of novel Petasis reaction methodologies for efficient and scalable synthesis of biologically
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IIB042, a ay-secretase modulator, was pursued for its potential in the treatment of Alzheimer’s Disease. Med. Chem.

synthesis consisted of four chemical reactions. A mixture of four diastereomers were made in the first step and carried
through to the end of the synthesis. BIIB042 was obtained in ~4% overall yield via chiral HPLC separation. A seven-step
process was developed for delivery of kilograms of BIIB042. A racemic mixture made in the first step was separated using
SMB chromatography. Second chiral center was introduced in the last step by stereoselective hydrogenation reaction to afford
BIIB042 in 95-96% ee. This route afforded the API in ~9% overall yield. Further improved synthesis included synthesis of 2 by
Petasis reaction of enantioenriched aldehyde 1 followed by its conversion into BIIB042 in two steps. Development of a mild
and efficient Petasis reaction condition made synthesis of 2 in high yield without loss of ee possible. This new Petasis reaction
condition was applicable to a variety of substrates. A catalytic asymmetric Petasis reaction was then developed to synthesize
2 in 97% ee at the newly generated stereogenic center and ~90% yield (Scheme 2). This completed asymmetric synthesis of
BIIB042. This catalytic asymmetric Petasis reaction methodology has been demonstrated with a variety of secondary amines,
salicylaldehyde derivatives, and (alkenyl)B(OBu), (Shi, X. et al. J. Org. Chem. 2013, 78, 9415) and arylboronates (manuscript in
preparation). During the mechanistic studies by NMR, we observed a catalytic effect of amines on transesterification reaction
of boronates with the binaphthol catalysts (Scheme 3). The uncatalyzed transesterification reaction, however, seemed to be
accepted as the first step for binaphthol catalyzed reactions of boronates with iminium ions (Petasis reaction), conjugated
ketones, lactol (cyclic hemiacetala), and acylimines.
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