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Studies in the domain of the organophosphorus  der ivat ives  of phenothiazine [1] and phenoxazine  [2], 
and the detect ion of anthelmintic  propert i e s  for  a number  of these  der ivat ives ,  led us to synthes i ze  and 
study the chemica l  and bio logica l  propert ies  of s o m e  phenophosphazine der ivat ives .  Bes ides  this ,  in a 
Bri t i sh  patent [3] it was  indicated that var ious  phenophosphazinoie  chlorothionates  are intermediate  products 
in the synthes i s  of anthelmintic  compounds .  

We reacted the acid chlor ides  of  the thiophenophosphazinoic  and phenophosphazinoic  acids with v a r i -  
ous amines  as descr ibed in [4]. The react ion goes  under mild condit ions in sa t i s fac tory  y ie lds ,  forming 
crys ta l l ine  compounds that are e i ther  white or  s l ightly ye l l ow  (in the case  of the thio compounds) ,  and are 
insoluble  in water ,  difficultly soluble  in mos t  organic so lvents ,  and soluble  in hot ethanol 
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The starting acid chlorides of the phenophosphazinoic and thiophenophosphazinoic acids were obtained 
as described in [4], whi le  phenophosphazine was obtained as described in [5]. 

The obtained compounds are nontoxic t o w a r d  w a r m - b l o o d e d  animals (the LDs0 is greater  than 1000 
m g / k g ) .  The anthelmintic activity of the compounds is being studied. 
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TABLE 1 ) 

Found, % Calculated, % 
Formula 

RP (S)N (C~H~)z 
RP (S)NHC3H~ 
RP (S)NHCsH5 
RP (S)NHCH~CH20H 
RP (S)NHC~H5 
Re (O)N (C~Ha)~ 
RP (O)NHCsHv 
RP (O)NHC4H9 
RP (O)NHCaH5 
RP (O)NHCH2CHzOH 
RP (O)NHC6H~ 

Mp, ~ 

184--i8 
238--23 
251--25 
t85--t8 
238--240 
244--24 
254--25 
238--23 
254--25 
232--23 
24t--24 

t0,40 
t0,49 
t0,82 
t0,73 
9,72 

t0,69 
1t,63 
i0,60 
11,65 
11,50 
9,72 

9,28 
10,0 
9,94 

10,0 
8,86 
9,72 

10,27 
9,78 

10,45 
10,23 
9,03 

10,20 
10,70 
10,83 
10,68 
9,62 

t0,80 
11,40 
10,8 
11,50 

I 1t,31 
10,1 

P N 

9,30 
9,70 
9,78 
9,94 
8,69 
9,78 

t0,28 
9,87 

t0,36 
t0,20 
9,14 

Yield, ~ 

40,0 
6.0,0 
50,0 
40,0 
40,0 
57,0 
51,5 
50,0 
5t ,0 
52,0 
54,0 
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EXPERIMENTAL 

Propylamide of Thiophenophosphazinoic Acid. In a three-necked flask, fitted with a stirrer and a re- 

flux condenser, was placed i0 ml of propylamine, and 1.3 g of thiophenophosphazinoyl chloride was added 

in drops. The mixture was stirred at room temperature for 1 h and at amine reflux for I h in order to com- 
plete the reaction. Then to the stirred mixture, with cooling, was added a small amount of chilled water. 
The water-insoluble precipitate was filtered, washed with water, and dried. The weight of er~de product 
was 1.3 g (90%). After recrystallization from ethanol we obtained 0.8 g (60%) of crystalline substance with 

mp 238-239~176 

The reactions of the acid chlorides with diethylamine, allylamine and monoethanolamine were run in 

a similar manner. 

Anilide of Phenophosphazinoic Acid. In a three-necked flask, fitted with a stirrer and a reflux con- 
denser, was placed I0 ml of aniline, and 1.5 g of phenophosphazinoyl chloride was added in drops. Notice- 
able warming up was observed. The mixture was stirred at room temperature for 15 rain and then heated 
(bath temperature 80-85 ~) for 4 h. The precipitate was filtered, washed several times with ether and then 

with small portions of chilled water. The weight of the precipitate was 1.85 g (100%). Recrystallization 
from ethanol gave 1 g (54%) of crystalHne substance with mp 241-242 ~ 

The reaction of thiophenophosphazinoyl chloride vAth aniline was run in a similar manner. 

The constants and analyses of the obtained compounds are given in Table I. 

C O N C L U S I O N S  

Ten new amides of the phenophosphazinoic and thiophenophosphazinoic acids were synthesized. 
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