
 

 

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

Tbiophosphoryl-3(5)-Amino-4-Cyano(Ethoxycarbon Yl)Pyrazoles:
Synthesis, Structure and Phosphorotropic Equilibrium
L. V. Razvodovskayaa; E. B. Putsykinaa; M. V. Erikovaa; N. A. Ki-selevaa; A. F. Vasilyeva; A. F. Grapova;
N. N. Melnikova

a All-Union Scientific Research Institute of Plant Protecting Chemicals, Moscow, USSR

To cite this Article Razvodovskaya, L. V. , Putsykina, E. B. , Erikova, M. V. , Ki-seleva, N. A. , Vasilyev, A. F. , Grapov, A.
F. and Melnikov, N. N.(1990) 'Tbiophosphoryl-3(5)-Amino-4-Cyano(Ethoxycarbon Yl)Pyrazoles: Synthesis, Structure and
Phosphorotropic Equilibrium', Phosphorus, Sulfur, and Silicon and the Related Elements, 51: 1, 215
To link to this Article: DOI: 10.1080/10426509008040749
URL: http://dx.doi.org/10.1080/10426509008040749

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/10.1080/10426509008040749
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorits. Sitlfur. urid S i l i ~ ~ n ,  IY’M). Vols. 51/52. p. 215 
Reprints available directly from the publisher 
Photocopying permitted by license only 

Q 1990 Gordon and Breach Science Publishers. Inc. 
Printed in the United Kingdom 

TBIOPHOSPHORYL-3 ( 5 )  -AMINO-4-CYANO (ETHOXYCARBON YL) PYR- 
AZOLES: SYNTHESIS, STRUCTURE AND PHOSPHOROTROPIC 
EQUILI BRI UM 

L.V.RAZVODOVSKAYA, E.B.PUTSYKINA, M.V.ERIKOVA, N.A.KI- 
SELEVA, A.F.VASILYEV, A.F.GRAPOV, and N.N.MELNIKOV 
All-Union Scientific Research Institute of Plant Pro- 
tecting Chemicals, Ugreshskaya 31, Moscow 109088, USSR 

Methods of the synthesis of thiophosphorylated 3(5)-amino- 
-4-cyano(ethoxycarbonyl)pyrazoles have been developed as a 
continuation of the work on phosphorylated aminoheterocy- 
cles. Two substitution products at the intracyclic N atom 
of the heterocycles, 3-amino-1-thiophosphorylpyrazoles (I) 
and 5-a1nino-l-thiophosphorylpyrazoles (111, are formed in 
the interaction of phosphoro- or phosphonothiochloridates 
with heterocycles; the yields of the products I1 are in- 

I I1 
The compounds I1 are obtained in high yields by intramolec- 
ular cyclization of 0-(2,2-dicyanovinyl)- and P-(2-cyano-2- 
-ethoxycarbonyl)nydrazidophosphorothioates and -phosphono- 
thioates. The effect of structural factors on the cycliza- 
tion process has been studied. The compounds I1 are also 
formed by direct condensation of the hydrazides of thio- 
phosphorus acids with ethoxymethylenmalononitrile or with 
ethoxymethylenecyanoacetic ester. 

C H O  1 s  
R\ I I  /cN + PNHNHCH=C, - I1 2 5 \  

1 s  
R\ II /c=c 

1 I H ‘R R2’ R 

The presence of 1,2-phosphorotropic tautornerism 1 ~ 1 1 ,  
catalyzed by thiophosphorylpyrazolium salts in the series 
of 3(5)-amino-l-thiophosphoryl-4-cyano(ethoxycarbon~l)- 
pyrazoles, was established by IR spectroscopy. 
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