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Conversion of Cyclic Phosphorothioates into Halophosphates 
and Neutral Phosphorus Esters and Amides 

F. Tardya, M. Moreaua, D. Bouchuoa, A. Skowonskab, J. Michalskib 

a) Universite' LYON 1,43, W du 11 Novembre 1918, 

b) Centre of molecular and monomolecular Studies, 

69622 Villeurbanne Cedex, FRANCE 

Bocma5, M:, POLAND 

Cycllc phosphorus esters and amldes in the 1,3,2-dioxaphosphorln-2-one serles are 
usually obtained by the condensation of a diol with a suitable phosphorus oxyhallde. In the me of 
dissymetric diols the formation of two dlastereolsomerlc products, eplmeric at phosphorus, m be 

expected. This procedure falled or proceeded with low yields when applied to the preparation of 

cyclic phosphates which would lead to the formatlon of sterically strained dioxephosphorinane rlng! 
It has been reported from other laboratories that activation of cycllc phasphates (for example 

by the Appel reaction) enabled their conversion to the corresponding amldates. When applied to 

nucleoslde cyclic-3',5'- phosphates this led to mixtures of diastereolsomers. 
We chose tostart from the phosphorothloates in order to havea better selectivity. Thus, in the 

context of studies about the preparation and reactivity of oxophosphoranesulphenylchlorides 
(RO)(R'O)P(O)SCl towards tr imdlnoted phosphorus compounds, we were able to achieve the 
stermspeciflc synthesis of ring stralned chlorophosphates under mild Condlti~ns.~ For example 

the reaction of the phospharothlwtes la  and 1 b wlth equlmolar mount of sulphuryl chloride in  
S C I  CI 

methylene chloride below O'C led to the corresponding oxophosphoranesulphenylchlorldes 2a and 

2b wlth full retention of configuration of the phosphorus atom. Treatment of those wlth 
phosphorus trichlorlde at -40% stereospeclflcally affords the chlorophophates 3a and 3b. The 

actlvation of other sterically strained cyclic phosphorothioates and nucleoside 

cycl lc- 3' ,5'- phasphorothioates is currently being investigated. 
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Letters, 1985,443. 

(2) a) J. Beres, W.Q. Bentrude, L. Parkanjl, A. Kalman,A.E. Sapchick, J. Org. Chem., 1985,50, 

( 3 )  D. Bouchu, F. Tardy, M. Morew, J. Dreux,A. Skowronska and J. Mlchalski, Tetrahedron 

660 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
7
:
2
3
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1


