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Phosphor ylation of Amine Compounds with Sodium 
Cyclo-triphosphate 

* 
Tohru Miyajima , Narimichi Okamoto, Hisaka Machino and Shigeru Ohashi 

Department of Chemistry, Faculty of Science,  Kyushu Univers i ty  33, 
Hakozaki, Higashiku, Fukuoka, 812 JAPAN 

Among inorganic l i n e a r  and c y c l i c  phosphates, cyclo-triphosphate has drawn 

s p e c i a l  a t t en t ion  f o r  i t s  high r e a c t i v i t y  wi th  var ious  m i n e  compounds, A 

r i n g  opening r eac t ion  t o  produce N-alkylamidotriphosphate der iva t ives  proceeds 

under moderate condi t ions ,  e.g., a t  room temperature i n  aqueous so lu t ion .  

In  s p i t e  of i t s  p o t e n t i a l i t y  as a phosphorylating agent f o r  amino groups, a 

systematic i nves t iga t ion  on t h e  r eac t ion  mechanism has not  f u l l y  c a r r i e d  out.  

This may be due t o  t h e  l ack  of a n a l y t i c a l  methods which allow t h e  q u a n t i t a t i v e  

examination of t h e  reac t ions .  In  t h i s  work, HF'LC wi th  an anion-exchanger 

column developed f o r  phosphate compounds toge the r  wi th  31P-NMR were appl ied  t o  

a k i n e t i c  study. It  has been c l a r i f i e d  t h a t ;  1) t h e  r e a c t i v i t y  of m i n e  

compounds i s  pr imar i ly  co r re l a t ed  wi th  t h e  b a s i s i t y  of t h e  amino groups, i . e . ,  

pKa values of i t s  conjugate ac ids ,  though, branching a t  ci carbon of t h e  amino 

group g rea t ry  r e t a r d s  t h e  r eac t ion  r a t e  because of s t e r i c  hindrance,  and 2 )  

some b i func t iona l  reagents ,  such as ethylenediamine, propanediamine, ethanol- 

m i n e ,  and some 

through an intramolecular r eac t ion  following t h e  r i n g  opening of cyclo- 

tr iphosphate.  Ba o r  Mg salts  of N-alkylamidotriphosphate der iva t ives  have 

been prepared from mono m i n e s ,  diamines, aminoalcohols, and aminoacids. 

a-amino ac ids  produce he te rocycles  which conta in  P-N bond 
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