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STEREOSELECTIVE SYNTHESIS OF PHOSPHINITE COMPLEXES
NEW ROUTE TO CHIRAL PHOSFHINES
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SUMMARY

Consecutive substitutions of chlorine in dichlorophenylphosphine by lithium cinchoninate
and arylcyanocuprates lead stereoselectively to the corresponding (R) PlII esters ; the latter are
converted, by methyllithium, into chiral phosphines.

Several methods of access to optically active phosphines have been elaborated (1)e Recently
we described the synthesis of chiral phosphines from dissymmetrical chlorophosphines (2).

We wish to report here our first results concerning a direct synthesis of such phosphines
from dichlorophenylphosphine : ‘
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A slow introduction at low temperature (~73°C) of lithium cinchoninate (3) into a toluene
solution of dichlorophenylphosphine leads to the intermediate chloroester 1, which is directly
transformed into 2 by addition of an equivalent of arylcyanocuprate (4) - also at low temperature.
After hydrolysis, a highly insoluble complex is isolated with a quantitative yield. Different phos-
phinite complexes are transformed into phosphines j by potassium cyanide treatment followed by con-
densation with methyllithium. These phosphines are oxidised to the corresponding oxides 4 in benzene
solution by dilute H202.
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Ortho-substituted arylcuprates lead to better yields than the para-substituted ones which are presu-
mably more reactive towards the chloroester ! and less selective . Substitution by CHle has been
estimated to be quantitative (2) therefore the percentage of 2 in the raw complex should correspend
to the above yields (7).

The methylphenyl o-tolylphosphine oxide has also been prepared from ! by addition of an
equivalent of dimethylcuprate, substitution by g-tolyllithium and oxidation. Specific rotation
EX]DCHCI3 = = 8° indicates S configuration (at phosphorus) as predominant in the estere We can
therefore assume that the stereochemistry of the second step is the same whatever the entering group
may be und that all major esters 2 (R = aryl) are of configuration R.

The diastereoisomeric ratio in 2 is directly correlated with EE value (2)(8)(9)s The relati-
vely high stereoselectivity of the second step of the reaction could a priori be explained by three
different hypotheses :

1) Equilibration, in the reaction medium, of diastereoisomers 2. This hypothesis is to be discarded:
several attemps of equilibration of enriched minor ester 2 (R = ;_)-CH506H4) have been unsuccessful.
2) The ratio of diastereoisomers 2 reflects the stereoisomerism in the intermediate chlorcester 1.
This is also unlikely because of the variation of this ratio with the group R.

5) Different reactivities of diastereoisomeric chloroesters imequilibrium (10).

The above results would not justify a detailed discussion of this hypothesis ; our next pa-
per is essentially devoted to this problem.

Phosphines of fairly high optical purity can be rapidly prepared by this method ; a one-pot
synthesis can be achieved if the final substitution is done on the complexed ester (2b). Further-
more major esters may be purified By exystallisation (2b).
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