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SALTS OF a-DIAZO "PHOSPHORUS ACIDS" - STARTING COMPOUNDS 
FOR PHOSPHONATE AND PHOSPHATE TRANSFER REAGENTS 

MANFRED REGITZ AND ROLAND MARTIN 
Department of Chemistry, University of Kaiserslautern, 
Erwin-Schrgdinger-StraQe, D-6750 Kaiserslautern, Germany 

Abstract 
are well accessible from salts of  a-diazo "phosphorus acids" 
and electron poor acetylenes. They are good phosphorylating 
reagents f o r  protic nucleophiles. 

Pyrazoles bearing N-phosphonate and phosphate groups 

The a-diazophosphinates 1 - well accessible by diazo group 
transfer or by electrophilic diazoalkane substitution - are trans- 
formed into the trimethylsilylesters 2 without destruction of the 
diazo group by treatment with bromo trimethylsilane . They are 
extremely sensitive against water and decompose under desilylation 

and N - l o s s  to form the a-hydroxyphosphinic acids 2. 

- 

- 

2 - 

Me3SiBr, C6H6 
/OMe zo'c /OSiMe3 

R-C-P\ 
11 II Ph 

R-C-P, 
I I  II Ph 

2 
N2 0 N2 O 

c c 

2 +NH2 , ether,ZO'C 
(- +NH- SiMe31 

/OH 
.R-C-P\ 

I' II Ph 
OH 0 

3 - - 
4 : RzH, Alky l ,A ry l ,  Acy l ,  over a l l  yield 7 70% - - 
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I n  c o n t r a s t  t o  t h a t  and w i t h o u t  a t t a c k  o f  t h e  d i a z o  u n i t  t h e  

s i l y l e s t e r s  2 can  be  s o l v o l y s e d  w i t h  two e q u i v a l e n t s  o f  t e r t -  

b u t y l  amine t o  y i e l d  t h e  h i t h e r t o  unknown ammonium a-d iazophos-  

p h i n a t e s  4 .  - 

- 

In a n  ana logous  way t h e  a -d iaLophosphonates  5_ Leact  w i t h  - 
bromo t r i m e t h y l s i l a n e  fo l lowed  by t e r t - b u t y l  amine t r e a t m e n t  

e i t h e r  t o  t h e  ammonium methyl  a -d i azophosphona te s  6 - o r  t o  t h e  

h i s  (ammonium) a-d inzophosphonates  2 - depend ing  on t h e  molar r a t i o  

o f  b o t h  r e a c t i o n  p a r t n e r s .  The c l e a v a g e  o f  t h e  second methoxy 

group o n l y  t a k e s  p l a c e  a t  e l e v a t e d  t e m p e r a t u r e .  

1 O Q t  NH: 
R-C- P, 

I I  I I  OMe 
N2 0 

R = H ,  Aryl,  A c y l  
6 - - 

ether,  i0.C I '  

The c o n s t i t u t i o n  of  t h e  new d i a z o  compounds i s  based  on t h e  ana- 

l y t i c a l  d a t a  and on i r ,  l H-, I3C- and 3 1 P  n.m.1.. e v i d e n c e .  

Chemical a rguments  LOK-  t h e  c o n s t i t u t i o n  o f  t h e  d i a z o  s a l t s  

e x a m p l a r i l y  are g iven  Tor lo. _ _  M e t h y l a t i o n  w i t h  d iaznmethane  t o  8 - 
and a c y l a t i o n  w i t h  a c e t y l  c h l o r i d e  l e a d i n g  t o  t h e  mixed a n h y d r i d e  

l e a v e  t h e  d i a z o  group u n a t t a c k e d .  - 
I n  c o n t r a s t  t o  t h a t  t h e  p h o t o l y s i s  o f  LO i n  methanol such as -- 

t h e  r e a c t i o n  w i t h  t h e  s t r o n g  e l e c t r o p h i l e  I-phenyl-I ,  3 , 4 - t r i a z o -  

l i ne -2 ,5 -d ione  i n  t h e  p r e s e n c e  o f  e t h a n o l  p r o c e e d s  under  t h e  loss 

o f  t h e  d i a z o  n i t r o g e n  ( f o r m a t i o n  o f  11 and 1 2 ) .  _ _  -- 
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/OMe 
Ph-C- P, OMe 

I I  I 1  
N2 0 

The transformation of the diazo salts into phosphonate group 

transferring reagents is accomplished by [ 3 + 2 ]  cycloaddition re- 

action with methyl propiolate, in the first step leading to the 

non isolable 3H-pyrazole 13.  _-  

- 

2 
Subsequent [1,5]-sigmatropic phosphoryl group migration 

produces the actual phosphorylating reagent 15. _-  

Protic nucleophiles HX like amines or alcohols are phosphory- 
lated by 15 under smooth conditions (formation of the phosphonates 
_- 16). 

_ -  

_ _  
An analogous reaction sequence is unsuccessful f o r  the pro- 

duction of the corresponding phosphate group transferring reagent: 

The cycloaddition reaction between the same acetylene and 6_ leading 

to 15 _ _  is followed by a series of sigmatropic PO- and H-migrations, 
which in the last consequence afford the NH-pyrazole Lz. 

- 

_- 
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11.51“ 
PO< and H 

b 

0 
II ,OMe 

MeOzC 

H 

N e v e r t h e l e s s  t h e  [ 3+2] -cyc loadd i t ion  r e a c t i o n  w i t h  6 - and d imerhy l  

a c e t y l e n e  d i c a r b o x y l a t e . i n s t e a d  of  methyl  p r o p i o l a t e  p roduces  t h e  

t r u e  p h o s p h o r y l a t i n g  p y r a z o l e  (15: OMe i n s t e a d  of Ph and CO Me 

i n s t e a d  of CH-Pyrazole). A lcoho l s ,  amines and h y d r a z i n e s  are  phos- 

phoz-ylated w i t h o u t  c o m p l i c a t i o n s  t o  t h e  c o r r e s p o n d i n g  phospha te s ;  

2-aminoethanol i s  s e l e c t i v e l y  p h o s p h o r y l a t e d  a t  t h e  more nucleo-  

p h i l i c  amino group. 

-- 2 
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