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The recent prepsaration of optically active phosphines®»®
has provided the means for studying the stereochemistry of their
reactions. Several oxidation reactions of phosphines, which
have been investigated by other techniques in this laboratory®’*,*,
have now been studied using optically active phenylpropylmethyl-

phosphine(I}). The stereochemical results are collected im the

Table.
TABLE
Sorias* Reactant Oxide [&]’; uaa-!'" Conditions
A (CHy)yCOOH +19.6° Pentane, O°
A (CHy),COCL + 0,1 Pentane, -78°
B (CH;)sCOH +18.5° Methylene Chloridse, 0°
B (CH, ) 5C0C1 -13.3° Methylene Chloride -
Methanol, -78°
B CHyCOsC(CH,y ), +17.4° Benzene, 80°

*.'hvo separate samples of phosphine were used, * Purification
°’f the phosphine oxide was accomplished by molecular dis-
tillation and identification was conducted by infrared and
n.m.r, spectroscopy.
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rreviously it was proposed that trisubstituted phosphines
and phosphites react with t-alkyl hydropexoxides by nucleophilic
displacement oa the hydroxyl oxygen. The stereochemical results
obtained in this study axe in agreememt with this view, It does
not seem reasomable that imversion occuxrs im this process, al-
though it should be moted that absolute proof is not available.

The phosphine-hydropexoxide reaction has been taken as a
st;-lqd in imterpreting the results obtained with the othexr
oxidizing agemts. With this proviso it is possible to conclude
that the reaction of I with t-butyl hypochlorite in the presence
of methanol bas proceeded with a large measure (72%) of in-
mc:lor. Overall inversion is ia accord with the mechanisms
origimally suggested* and which is outlined below. Initial
displacement by phosphine with reteation of configuration gives

R,P + Cl-0-CR, ZStemtion o 3%.c1 + at,cm...5ck, ioversion
H

RyP = O + CH,Cl ~a—— R,P-0CH, + C1- + RyCOH

a chlorophesphonium ion and a solvated alkoxide ion. Rapid
proton transfer yields a methoxide ion which attacks the chloro-
phosphinium ion by am inversion reaction to give an alkoxy
phosphoniun ion which decomposes by a typical Sy2 reaction to
phosphine oxide and alkyl halide. This scheme accounts for the
majority of product, however, it is clear that some racemization

has occurxed, No evidence is awvailable on how this racemization .
takes place.
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Reactiom of I with t-butyl hypochlorite im the absemce of
alcohol ylelds racemic phosphine oxide. This result indicates a
substantially different cowrse for the reaction tham was found
with methanol presemt. Origimally it was suggested that the
reaction in the absemnce of alcobol gave a pentacovalenmt phes-
phorus compound as anm istermediate’. Racemization couwld arise
by (a) direct formation of a racemic pemtacovalent intersediate,
(b) intramolecular racemization of am initially eptically active
pentacovalent intermediate® or (c) imtermolecular racemization
by a dissociation roeo-bimtiolv process., At the moment it is
not possible to distinguish between these possibilities.

In this copnection it has been found that the bicyclic

phosphite (II) is smoothly oxidized to the phosphate (IIXI).
o L

£oP + (e goce 10, _€°_> P-0
o” 3 o~
I m

Clearly this reaction has proceeded with retentiom of eol;-
figuration and it illustrates that several reactiom paths are
available for the oxidation.

Earlier work bad suggested that the reaction of t-butyl
pexresters with trisubstituted phosphines involves a pentacowva-
lent intermediate. The fact that the reaction occurs with
sssentially complete retention of configuration is not in dis-
agreement with this idea. Several pentacowalent intermediates

can be written which accommodate the stereochemical results and
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of course, many are elimimated. The difference in the stereo-
chemistry of this reaction and that of the hypochlorite reaction
is particularly interesting and points omce again to the com-
plcxot.fi.cl to be found with reactions of orgamosilicon’ and

phosphorus eo-pounds.'
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