
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 29 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

Rearrangement and Fragmentation Reactions of α-
Hydroxyiminophoshinates. On the Nature of the Metaphosphonate
Intermediate Involved in Phosphonylations by α-
Hydroxyiminophosphinate
Ada Schlossmana; Dan Gibsona; Eli Breuera

a Department of Pharmaceutical Chemistry, The School of Pharmacy, The Hebrew University of
Jerusalem, Jerusalem, Israel

To cite this Article Schlossman, Ada , Gibson, Dan and Breuer, Eli(1990) 'Rearrangement and Fragmentation Reactions of
α-Hydroxyiminophoshinates. On the Nature of the Metaphosphonate Intermediate Involved in Phosphonylations by α-
Hydroxyiminophosphinate', Phosphorus, Sulfur, and Silicon and the Related Elements, 49: 1, 81 — 84
To link to this Article: DOI: 10.1080/10426509008038912
URL: http://dx.doi.org/10.1080/10426509008038912

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426509008038912
http://www.informaworld.com/terms-and-conditions-of-access.pdf


P/to,\~~/rorirs. Sitvtir, om/ Silirotr. IYCHI. Vols. 4’NSlI. pp. X I  -XJ 
Reprints aviiilahle directly from the publisher 
Photocopying permitted hy license only 

8 IY()o Gordon and Breach Scicncc Puhlishcrs. Inr. 
Printed in thc Unitcd Kingdom 

Rearrangement and Fragmentation Reactions of a-Hydroxyiminophos- 
hinates. On the Nature of the Metaphosphonate Intermediate 
Involved in Phosphonylations by a-Hydroxyiminophosphinate 

Ada Schlossman, Dan Gibson, and Eli Breuer 

Department of Pharmaceutical Chemistry, The School o f  Pharmacy, 
The Hebrew University of Jerusalem, Jerusalem, Israel 

a-Hydroxyiminophosphonates are o f  interest on the one hand 
because of their potential to serve as metal chelators,’ and on 
the other hand because they have been shown to act as phosphory- 
lating agents.’ As a consequence we have been studying the 
chemical and physical properties of various types of 
0-hydroxyiminophosphorus compounds. 

Previously we reported that dimethyl (h)-a-hydroxyiminobenzyl - 
phosphonate undergoes thermal fragmentation y& a four-centered 
mechanism to nitriles and phosphates, while the (E)-isomer slowly 
rearranges to dimethyl N- benzoyl phosphorami date. 3 

On the other hand, (1)-methyl hydrogen a-hydroxyiminobenzyl- 
phosphonate was found to undergo fragmentation, in the presence of 
alcohols, to (mixed) phosphodiesters.’ As the rate of fragmen- 
tation was independent o f  the structure of the alcohol, it was 
concluded that this reaction takes place by a dissociative 
mechanism which leads, in the first step, to monomeric methyl 
metaphosphate, which is then trapped by the solvent.’ 

In order to widen the scope of these reactions and to study 
their limitations, we undertook the comparative study of some 
0-hydroxyiminophosphi nates. Dimethyl benzoyl phenyl phosphi nate (2) 
was prepared by the Arbuzov reaction of dimethyl phenylphosphinite 
(1) with benzoyl chloride. Reaction of 2 with hydroxylamine gave 
the corresponding oximes (3) in the E:Z ratio o f  9 : i .  The 
structure of (E)-3 was determined by X-ray crystallography. 
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Examination of the two geometrical isomers of 3 revealed that 
their chemical properties are functions of their steric 
structures. 

Ph-CO-P(=O) (Ph) (OMe) + NH20H -> Ph-C-P(=O) (Ph)(OMe) 
II 
NOH 

Oxime (z)-3 undergoes mainly thermal fragmentation to benzo- 
ni tri 1 e and to methyl hydrogen phenyl phosphonate (4) , simi 1 arly to 

3 the behavior shown previously by i t s  phosphonate analog, 
presumably by a four centered cyclic mechanism. 

OH 
Ph-C-P(=O)(Ph)(OMe) I 

I 
-> Ph-P=O + Ph-CEN II 

NOH 
OMe 

(z)-3 (6P=25.6 ppm) (4) (6P=19.6) 

In contrast, heating of (E)-3 caused it to undergo a facile 
Beckmann rearrangement to the N-phosphonyl ated amide 5 .  The 
structure of 5 was determined by X-ray crystallography. 

OMe OMe 
I I 

Ph-C- L O  -> Ph-CONH- L O  
I 
Ph II I 

HON Ph 

(E)-3 (6k30.4) ( 5 )  (6P=18.0) 

Reaction o f  (E)-3 with sodium iodide in refluxing acetone 
yielded the dealkylated product, sodium (1)-a-hydroxyiminobenzyl - 
phenylphosphinate ( 5 ) .  
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Reactions o f  a-Hydroxyiminophosphinates 

Ph-C-P-0-Me + F- -> Ph-CN + 

N II Ph I d  

X3 

- - 
OMe OMe 

Ph-p=O -> Ph-770 

F K+ 0 

I I 

/ 
HO 

/ 
HO 

I n  contrast ,  reac t ion  o f  (E)-3 wi th  potassium f l u o r i d e  proceded 
by a t tack  upon the phosphorus and led  t o  C - P  bond f i s s i o n .  

When (E) -6 was dissolved i n  a1 coho1 s conta in ing hydrogen 
ch lo r ide ,  the formation o f  a1 kyl hydrogen phenylphosphonates was 
observed along w i th  the formation o f  benzon i t r i le .  I n  another 
experiment the  fragmentation o f  (E)-(z) was examined i n  a mixture 
composed o f  methanol and 2-propanol i n  a 1:1 molar r a t i o .  I n  t h i s  
experiment the  formation o f  two products, namely methyl hydrogen 
phenylphosphonate ( 9 ,  R = Me) and 2-propyl hydrogen phenyl phos- 
phonate ( 9 ,  R = i - P r )  was observed i n  the  r a t i o  o f  3:2. This 
r e s u l t  i s  in te rpre ted  i n  terms o f  a d issoc ia t i ve  type mechanism i n  
which (E) -a-hydroxyimi nobenzyl phenyl phosphi n i c  ac id  [(E) - ( I )  ] 
decomposes i n  the  f i r s t  step t o  benzoni tri 1 e and phenyl phosphoni c 
anhydride (phenylmetaphosphonate, 13) which i s  subsequently trapped 
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by t h e  so lvent .  Th is  assumption i s  f u r t h e r  supported by t h e  forma- 
t i o n  o f  t - b u t y l  hydrogen phenylphosphonate (2, R = t -Bu) ,  when 
(E)-(Z) was al lowed t o  fragment i n  t - b u t y l  a lcoho l .  2 

0 OH 
I 

\\ I 
H+ // ROH 

Ph-C- -0-H -> PhCrN + Ph-P Ph-P=O 

0 OR 

I 
II I 
N Ph 

/ 
HO 

(2) (6P=22.5) (S) ( 9 )  

Me 19.6 
2-Pr 15.7 

R 6 P - 3 1  

t - B u  11.6 
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