P-Stereogenic Phosphorus Compounds as Organocatalysts for Asymmetric Synthesis
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Synthesis of P-Chiral Asymmetric Catalysis Conclusions
Our studies on P-stereogenic phosphorus acid catalysts revealed that the nature of the phosphorus
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Abstract

Asymmetric chemical transformations are essential, given that most pharmaceuticals are chiral.! However, the ‘Ph ‘Ph
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industrial implementation of an asymmetric catalyst relies on basic economic principles. For an economically
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viable synthesis, catalysts should be readily available, cost-effective, and environmentally sustainable. — _ N 5
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We are synthesizing and evaluating a series of chiral phosphorus acids (CPAs) as catalysts for asymmetric OH 3) (S)-() Phenylethylamine (2eq). 0 >
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Background

Asymmetric catalysis is fundamental to modern synthetic chemistry, enabling the enantioselective construction
of chiral molecules that are essential in pharmaceuticals, agrochemicals, and biologically active natural

products. Since many therapeutic compounds display enantioselective biological activity, the ability to
synthesize a single enantiomer is critical for both efficacy and safety.

Model Reaction for testing ee References

Reductive amination of the 2-Phenylquinoline with 2.4 eq. of Hantzch Ester and 10 mol% chiral phosphorous

Within this field, organocatalysis has emerged as a powerful and sustainable approach to asymmetric acid as our test assay to determine the effectiveness of our novel catalyst.

synthesis. Organocatalysis—typically small, chiral organic molecules—offer several key advantages: they are
often metal-free, environmentally benign, and air- and moisture-stable. These features make organocatalysis

particularly attractive for industrial implementation, especially in pharmaceutical manufacturing where
regulatory and environmental constraints are significant.
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Our research explores P-stereogenic phosphorus acids as a new class of Brgnsted acid organocatalysts. These

compounds offer tunable stereoelectronic environments and the potential for high enantioselectivity in acid-
catalyzed asymmetric transformations.

Target Compounds Chromatograms
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Chiral high-performance liquid chromatography (HPLC) chromatograms for the determination enantiomeric excess.

Our current work explores a variety of P-stereogenic CPA frameworks including sulfur, selenium, and borane . . . . : . . : : .
o W P varety sen! W nETEIng SHIY " Elution system: hexane:2-Proponal:diethylamine (70/30/0.1); chiral stationary phase. (Enantiomer retention time ~3.6min. & 4.6min.)

derivatives, as well as classical binaphthyl- and terphenyl-based scaffolds. These structures would allow us to
evaluate different steric and electronic environments around the phosphorus center.
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Given early results, we chose to further explore the phenyl-DOPO, an architecture that offers rigidity and

modularity. Specifically, we targeted new CPA scaffolds where the phosphorus atom remains the sole
stereogenic center. The compounds shown here were synthesized as a continuation of that effort.
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However, during this process, we encountered significant challenges in separating the diastereomers of these mAU g 3,3’-Diphenyl-BINOL- mAU - 3,3’-TRIP-BINOL-

compounds, which limited our ability to evaluate their enantioselectivity. This outcome prompted us to pivot o ﬁ derived phosphoric acid 200 - derived phosphoric acid
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