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Novel Mild Synthesis of Phosphorus Acid Anhydrides 

Y 
J.Burski, R.Dembinski, R.Kaminski , E.Krawczyk and A.Skowronska 

Po l ish  Academy o f  Sciences, 
Centre o f  Molecular and Macromolecular Studies, 

90-362 Lodz, Boczna 5, Poland 

Our recent work on l i gand  exchange i n  chlorophosphonium s a l t s  and ch lo ro -  
phosphoranes as we l l  as on the  reac t ions  o f  phosphorus pseudohalogens w i t h  
P I * *  compounds resu l ted  i n  the novel methods f o r  the  synthesis o f  var ious 
phosphorus and carboxyl i c  acids anhydrides. 
We have found tha t :  i) Ph3PC12 i s  an exce l l en t  reagent f o r  the  t rans format ion  
o f  organic acids i n t o  anhydrides 1 and 1. 

2 RR'P(O1OH . .  - [RR'P(0)I20 t Ph3P0 
1 2 Et,N, -6OOC - Ph3PC1 J 

2 \  2 RC(0)OH 
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. .  
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i i )  Reactions o f  d isulphides and d ise len ides  - 3 w i t h  Ph3P a f fo rded  sym. d i t h i o -  
and diselenopyrophosphates - 4 .  

Ph,P 

i i i )  Reactions o f  compounds - 3 o r  thiono(se1enono)phosphates - 5 w i t h  d i a l k y l t r i -  
m e t h y l s i l y l  
monosel enopyrophosphates - 6 

phosphites a re  two a1 t e r n a t i v e  approaches t o  sym. monothio- and 

RiPOSiMe3 
3 -- R2P(0)XP(O)R; t R2P(X)OSiMe3 - 1 00% c 

u 
-75OC 

- 
2 R2P(X)OSiMe3 + S02C12 + R2POSiMe3 -- - 6 + SO2 + Me3SiC1 

X=S , Se 
A l l  the  react ions presented here are  completed i n  few minutes even i n  very low 
temperatures g i v ing  the  anhydrides o f  h igh  p u r i t y  i n  almost q u a n t i t a t i v e  y ie lds.  
Low temperature n.m.r. i nves t i ga t i ons  showed t h a t  the  phosphonium s a l t s  such as 
Ph3P-O-P(0)<; Ph3P-O-P(S)< and >P-X-P(O)< are  intermediates i n  the  reac t ions  
studied. 
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