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Sequential treatment of optically active Se-benzyl t-butylphenylselenophosphinate
with PhLi and then with electrophiles such as alkyl halides and elemental selenium gave
optically active phosphorus compounds in good chemical and optical yields with a reten-
tion of configuration at phosphorus atom, together with benzyl phenyl selenide.

Although nucleophilic substitution reactions at a phosphorus atom have been known as one of the excellent
methods for the synthesis of optically active phosphorus compounds, its stereochemistry and stereospecificity are
highly dependent on the life time of a pentacovalent interme_diate.l) On the other hand much attention has been
paid to optically active secondary phosphine oxides, sulfides and boranes, because of their easy conversion to
optically active phosphorus compounds.z) In the course of our studies on the reaction of thio- and dithiophos-
phinates with nucleophiles,3) we reported the synthesis of optically active phosphine sulfides via the correspond-
ing thiophosphinite.4) We now report a new synthetic method for optically active phosphorus compounds by
chemoselective reaction of optically active selenophosphinates with phenyllithium, followed by treatment with
electrophiles.

Sequential treatment of optically active Se-benzyl t-butylphenylselenophosphinate (1) (0.29-1.27 mmol),s)
which was prepared by Se-benzylation of readily resolved selenophosphinic acid 2,9) with phenyllithium (1.1-
1.2 equiv) at -78 °C in tetrahydrofuran (THF) (8-15 ml) and then with alkyl halides 4 (1.2-1.5 equiv) at -78 - 0
°C gave the corresponding optically active phosphine oxides 57 in good chemical and optical yields along with
benzyl phenyl selenide (6) (Table 1).

o : LiO 0
SP-SeCHPh — = ¥BU~p o """=P-R + PhSeCH,Ph
Ph THF,-78'c Ph” .78.0°c Ph
1 3 5 6

Phosphine oxides Sa and Sc¢ were found optically pure by Harger's method.) Quantitative formation of
6 indicates that phenyllithium exclusively attacked on the selenium atom to give phosphinite 3 in contrast with the
reaction of thiol esters of thiophosphinate with nucleophiles.3a’b) Such a high chemoselectivity is most likely
due to faster Li/Se exchange compared with Li/S exchange.g)
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Table 1. Yields and Specific Rotations of Phosphine Oxides 5§

1 R X Yield?/% Specific rotation
a () Me I 91 [o]p2> +20.9° (¢ 0.297, MeOH)P)
b: () Et I 75 [o]p?” -20.3° (c 1.04, MeOH)
¢ () PhCH,  Br 72 [o]p?2 -115.9° (c 0773, MeOH)
d: (4 n-Bu I 56 [o]p!” +14.2° (¢ 0.756, MeOH)
e (+)  ICHy; 1 76 [o]p2? +42.7° (c 0.808, McOH)®)

a) Isolated yields based on 1. b) Optical purity was 929.10) ¢) Product was § (R=t-BuPhP(O)(CH5)3).

The reaction with 0.5 equiv of 1,3-diiodopropane gave a single diastereomer (+)-Se, while use of racemic

1 instead of (-) -1 afforded a 1:1mixture of meso- and dl-diastereomers (SP 50.1 and 51.5), showing that no ra-

cemization occurred in spite of two times increase in its chance.

A similar reaction using (-)-1 ([OL]D31 -9.84° (c 0.838, MeOH)), followed by treatment with elemental se-

lenium and then with benzyl bromide gave (-)-1 (61%) with almost the same optical rotation ([(X]D31 -9.83° (¢

0.290, MeOH)) as that of the starting 1, indicating that all steps proceeded with a retention of configuration at a
phosphorus atom and without any racemization.
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