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Attempts to devise stereochemical Walden cycles in order
to establish inversion of configuration at the asymmetric
phosphoryl and thiophosphbryl centres were so far only part-
ly successful (4,2). It was desirable, for the purpose of
carryirg out stereochemical studies of displacement reaction
at the thiophosphoryl centre by Kenyon~-Phillips method (3),
to have optically active compounds of special properties.
With this end in mind the optiecally active (+)triethyl ethyl-
pyrophosphonoditbionate (II), Et(EtO)P(S)CP(S)(OEt)Z, was
prepared by condencation of (-)sodium (-ethyl ethylphosphono-

thioate with diethyl phosphorochloridotrionate.
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Study of the pyrophosphorodithionate system,)?(b)Oﬁ(S)(
reveals a considerable change of suscepntihility of tre
chasohorus atom to nucleophilic attack when an ester hond ic
revlaced by the direct C-P bond. Yor irnstance, the nucleo-
philic fission of the (+)pyrovhoscvhonodithionate (II) by
methoxide anion affords the (~+)methyl ethyl ethylohosphono-

thionate {(III) and diethyl phosshorottioic acid.

st st _ Ot

St-P— 0—P—0ut —28Ys  it—Pegle o+ (Bt0).PuO”
[] [} [] 2
5 S S

(11),@(]L+3(;.e-5° (I]I),Ld]h-ﬂ-B.\')ﬁo

The attack of the rearent is directed on the hore electro-
phiiic phosphorus atom contzining the C-? bond. “his ie
consistent with the hirher reactivity of vhosohonothionates
than that of phoschorothionates towards nucleophilic reagents
(4). “he lack of optical activity of the acid fraction is
indicative of a unidirectionzal course of this derradation.
It was reasonzble to expect that the attack of the
bydroxide anion will follow the same pattern. Tlence,
alkaline hydrolysis of (+)pyrcph0sphbnodithionate (II) was
chcsen to prove the inversion at the thiophosshoryl centre.
“he samole of (+)(I}),LX]Lr29.85°, was hydrolysed in an
excess of aqueous hyaroxide to rive, after acidification,
(+)uv—ethyl ethylnhosshonotnioic acid (I) and ciethvl
phosnhorothioic acié. (+)0=-.thyl etrvlshosphonothioic acid
(:),L&jb+12.9h2 isolated frorm the mixture by distillotions

has a rotation sign opposite to the startin: one.
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this shows definitely that reaction of (+)pyrophosphonodi-
thionate (II) with hydroxide anion involves inversion at the
asymmetric thiovhosphoryl centre since in the formation of
(+)anhydride (II) _O-phosphorylation of the (-)acid (I)] no
hond is exchanged at the asymmetric phosphorus atom. This
reaction sequence conmprises the example of a Walden cycle
invelving phosphorus. The stereospecificity of the hydrolysis
is Y5%. The decrease of optical activity (10%) of the
(+)acid (I) in comparison with the startine (-)acid (I) is
most likely to be due to other factors than retention
mechanisms.
In view of the reasonable assumption that the nucleo~

nhilic attack of the hydroxide and of the methoxide anions
-on (+)pyrophosphonodithionate (II) follows the same steric
course (5), {(+)ester (III) is expected to have a configura-
tion like that of (+)acid (I). loreover, alkaline hydrolysis
cf (+)ester (III) affords (-)acid (I).
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Therefore, alkaline hydrolysis of (+)ester (III) should
occur with inversion of configuration.

Besides the reactions outlined above, (-)ester (III)
and (+)pyrophosphonodithionate (II) were synthesized star-

ting from the (-)0-ethyl ethylphosphonochloridcthionate (IV)(6).
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The fact that (-)nhoschonochloridothionate (IV) and (+)pyro-
phosphoncdithionate (II) can be converted ty methoxide anion
into methyl ethyl ethylphosphonothionate (IIT) of opposite
configurations, strongly supuorts the assumption that (-)(IV)
and (+)(1I) have also opposite configurations. ‘lence, the
reaction of (-)acid (I) with vohosphorus pentachloride and
conversion of (-)}(IV) into (+)(II) should oroceed with
inversior.

The interrelations and proposed relative configuratiorns

are representec by the scheme given below.
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