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PHOSPHORUS-HYDRAZINE-SULFUR-HETEROCYCLES 

UDO ENGELHARDT AND ANDRfi SIMON 
Institut for  Anorganische und Analy  tische Chemie 
der Freien Universit l t  Berlin 
Fabeckstr. 34-36 
D-W 1000 Berlin 33 

Abstract 2,6-Bis(ethoxycarbonyl~-3,5-dimethyl-4-phenoxy-4- 
thioxo- 1 -thia-2,3,5,6-tetraaza-4X 5-phospha-cyclohexane and 
2'6 - B i s  (ethoxycarbonyl) - 3'5 - dimethyl - 1 -ox0 -4 - phenox y-4 - 
thioxo- 1 X 4- thia-2,3,5,6- tetraaza-4X 3-phospha-cyclohexane 
are t h e  f i rs t  examples of six-membered phosphorus- 
hydrazine-sulfur-heterocycles. The ~4-thia-compound adopts 
a twist-conformation in solution. 

Introduction. Phosphorus-hydrazine-heterocycles of type 2 can be 

prepared via the  reaction of dihydrazido derivatives of phosphoric 

acid 2 with t h e  corresponding dichlorides under HCl elimination 11-81. 

N-unsubstituted dihydrazido derivatives of phosphoric acid react 

with thionylchloride, sulfurylchloride or sulfurdichloride under redox- 

decomposition. The synthesis of 5 showed t h a t  alkoxy-carbonyl- 

substi tuted hydrazido-compounds a re  sufficiently stabilized against  

oxidation [91. 
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Results and discussion. By indroduclng ethoxycarbonyl-groups into 2, 
we obtained an appropriate start ing-material  for t h e  syn thes i s  of 4 
and 5. 
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Single c rys ta l  x-ray-analysis of 5 showed t h a t  t h e  sa tu ra t ed  ring- 

system has  a twist-conformation 161. ‘H-NMR- and I3C-NMR-spectra 

of 5 reveal two doublets for two different N-methyl-groups and  two 

signals for t w o  different ethoxycarbonyl-groups a t  room temperature.  

This can be bes t  interpreted assuming a tu-ist-conformation of t h e  

ring. Temperature-dependent ‘H-NMR-spectra show, t h a t  t h e  twist-  

to-twist  interconversion 5s r” &b is strongly hindered. Coalescense 

is observered at  about 267 K .  A t  higher temperatures only one 

doublet i s  observed for t h e  protons of both N-methyl-groups. The 

energy of activation for t h e  interconversion process can be estimated 

t o  be about 80 kJ/mol, a surprisingly high value.  
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Fig. 1.: ‘H-NMR-spectra (270 MHz) of 5 at  d i f fe ren t  tempera tures .  
Only signals of N-methylprotons a r e  shown. 
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