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A NEW METHOD OF PREPARING OPTICALLY ACTIVE ALKYL PHENYL PHOSPHONATES

Toru Koizumi*, Hiroko Amitani, and Eiichi Yoshii
Faculty of Pharmaceutical Sciences, Toyama Medical and Pharmaceutical University,

Sugitani, Toyama 930-01, Japan

Recently we have reported a novel preparation methodl) of chiral dialkyl phenyl phosphates
utilizing the chirality of L-proline ethyl ester and the stereospecificity in solvolytic P-N bond
cleavage.

We describe here an extension of the above method to the preparation of optically active
alkyl phenyl phosphonates which are potentially useful for the mechanistic investigations of
their solvolysis and of the action of various phosphonate insecticidesz). The reaction sequence
of the present method is shown below. Again the separation of diastereoisomeric phosphonic

amides and their acid catalyzed alcoholysis are the key steps.
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The phosphonic amide monochloride 2, prepareds) in situ by the reaction of freshly distilled
L-proline ethyl ester with methyl or phenylphosphonic dichloride 1 in anhydrous pyridine, was
treated 4) with an excess of phenol to afford a diastereomeric mixture of corresponding
phosphonic amide phenyl ester(3a,b or 4a,b). The isomers were separated by silica gel column
9. 3908 W),
bp 142-148°C(0.02 mm), [a] 3 _50°(c 2 1), 3b(38 %). bp 142-150°C(0.02 mm), [0]° 5 —82°(c 2. 1),
4a (16 3%, bp 171-180°(0.06 mm), [a] D +3.6(c 1.8); 4b (28 %), bp 169-171°(0.04), [a] D 3°
(c 1.8)

Acid catalyzed alcoholysiss) of each diastereomer at ambient temperature gave the corresponding

chromatography (benzene- ethyl acetate) and isolated by distillation in fair yields

phosphonate §?) in a good yield with high degree of optical puritylo? The yields and physical
data of products are shown in Table.

We believe that the present method is superior to the existing preparation methodsll) of
chiral phosphonates in its simple experimental procedure employing readily available starting
material and therefore will find wider applications. The application of the present method to

other phosphonates is now in progress.
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Table Yields and Physical Data of Optically Active Alkyl Phenyl Phosphonates

Alkyl phenyl phosphonates

Phosphonic amide R1 R2 Yield % Bp °C(mm) [oc]D deg(c, °C)
3a CH3 CH3 73 75(0.02) +21(3.3, 19)
3b CH3 CH3 68 75(0.02) -20(3.2, 19)
3a CH, CH, 58 80(0.05) +10(3.0, 18)
3b CH, C,H, 54 80(0.05) -10(2.8, 18)
3a CH3 n—C3H7 45 70(0.04) +7.3(2.2, 14)
3b CH3 n—C3H7 37 70(0.04) -7.0(1.9, 14)
4a Phenyl CH3 86 115(0.03) +51(2.3, 16)
4b Phenyl CH3 100 115(0.03) -49(2.6, 16)
4a Phenyl C2H5 85 120(0.04) +47(2.6, 16)
4b Phenyl C2H5 83 120(0.04) -46(3.1, 16)
4a Phenyl n—C3H7 81 120(0.03) +37(3.0, 14)
4b Phenyl n-CH, 96 120(0.03) -38(3.9, 15)
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