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Methods

Adamantyl H-phosphinate esters were first introduced by Yiotakis et al. as a protecting group in the synthesis of phosphinopeptides.!!]

Gatineau et al. later found adamantyl H-phosphinate esters to be useful in the synthesis of P-stereogenic compounds.2l Phosphorus .

compounds have a broad range of applications ranging from pharmaceuticals to agricultural products, making them an area of interest in r:glhc:)udss C“) OH esterification
synthetic chemistry. However, methods for the preparation of P-stereogenic compounds that achieve high enantioselectivity are limited.[3!

Gatineau et al. discovered that adamantyl H-phosphinate esters serve as precursors that facilitate this preparation, which they attributed / \

to the ability of the esters to resist racemization when displaced with organometallics.!2l However, their methods were limited by the || _OAd
necessity of chlorophosphine starting materials. In this project, we aimed at developing novel synthetic methods for the preparation of H3PO, esterification va?houds R- P\H
adamantyl H-phosphinate esters which are not limited in terms of available reagents and are less expensive than current known methods. methods

EDC, PivCl, and T3P were utilized in the esterification reactions. Methods were developed to prepare these esters in good yield on a \ " OAd / 1
multigram scale without the need for chromatography. An alternative method to the esterification of H-phosphinic acids was also employed

that involved the preparation of adamantyl hypophosphite and its conversion into a variety of H-phosphinate esters. However, adamantyl 3

hypophosphite was shown to have limited reactivity.

Method I: Esterification of H-phosphinic acids Method Il: One-pot reactions with the novel adamantyl-hypophosphite

Phenyl H-phospinic acid was exposed to a variety of conditions in order to esterify it into the
corresponding adamantyl ester. The highest yields were achieved under conditions using PivCl, T3P, a o a) 9 onsl b 9 oad The novel adamantyl hypophosphite was
1 1] n_ - .
slight excess of PhPO,H,, and 1-AdOH as the limiting reagent. Esterification was then carried out on thHa.o-p'H —— | H-P, _— R-P\H first prepared and then used in a number
several different H-phosphinic acids under these conditions to generate a variety of adamantyl H- H H of one-pot reactions with the aim of
phosphinate esters.! ?1RR ODC;c323::A)‘3’ synthesizing a variety of adamantyl H-
o o *  phosphinate esters. However, adamantyl
!Table 1. Esterification of phenyl-H-phosphinic acid. ppM ——~  ppON ” OAd hypophosphite was shown to have limited
0 - 0 : . o ~ -OAd reactivity which is likely attributed to the
Ph—lg"OH _conditions Ph_":;,OAd 2 OM bulky nature of the adamantyl group and
“H H Conditions A Conditions B 13 1247 %e its unfavorable tautomeric equilibrium. (4!
4 5 PIvCI (1.2 &
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reflux, Ag,0 (2.4 eq) added portion-wise. Refluxed for Ph E‘ LOAd I\;,OAd produced the corresponding H -AmOH, reflux, 2 d Ph
27 N PRy adamantyl H-phosphinate ester.!] Dean-Stark trap
2 PhPO,H, (1.2 eq) AdBr (1 eq), CHCl,, Ag,0 (1.0 eq) was 56 . , yl H-phosp . 5 74 9% i
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