
S Y N T H E S I S  A N D  S T U D Y  O F  P R O P E R T I E S  

OF B I S ( A L L Y L O X Y M E  T H Y L )  P H O S P H O N I C  

A C I D  A N D  I T S  E S T E R S  

I .  V .  B e r e z o v s k a y a ,  L .  A .  E l i s e e v a ,  
E .  V .  K u z n e t s o v ,  l~. K h .  M u k h a m e t z y a n o v a ,  
a n d  I .  M.  S h e r m e r g o r n  

UDC 542.91 +661.718.1 

While studying the reac t ions  of bis(hydroxymethyDphosphonic  acid with alkyl hal ides,  we were  suc-  
cess fu l  in developing a fa i r ly  s imple  method of synthesis  of bis(al lyloxymethyl)phosphonie acids by the 
scheme  
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(HOCH~)2P -~ 3Na0H -F 2CH2 --= CHCH2Br ~ (CH~-~CI-ICH20CH2)~ P 
\ \ 

OH OH 

T r e a t m e n t  of this acid with t r i a lky l  phosphites  yielded the cor responding  e s t e r s  of bis  (al lyloxymethyl)phos-  
phonic acid, the p rope r t i e s  of which, together  with those of the acids,  a re  p resen ted  in Table  1. The ob- 
tained compounds can be copo lymer i zed  with vinyl m o n o m e r s ,  for  example,  with methyl  me thae ry l a t e  to 
fo rm lat t ice p o l y m e r s  (more  detai led data on the i r  po lymer iza t ion  and copolymer iza t ion  will be repor ted  
la ter ) .  

It appeared  of in te res t  to study the biological  act ivi ty of the synthesized compounds,  s ince they are  
s i m i l a r  in the i r  s t r u c t u r e  to de r iva t ives  of diallylphosphonic acid [1], which p o s s e s s  spasmodic  and ant i -  
spasmodic  act ivi ty [3]. Under the effect  of toxic doses  of the ethyl e s t e r  of bis(al lyloxymethyl)phosphonic 

acid,  a lowering of the rec ta l  t e m p e r a t u r e  by 8-10 ~ and a sharp ly  ex-  
:~?~ p r e s s e d  depress ion  are  observed,  and only in fatal  doses  did the 
r00 invest igated compound cause  a forced side posit ion in animals .  

LD~0 for  white mice  is 625 mg/kg .  The invest igated e s t e r  not iceably 
?g \ d e p r e s s e d  the or ienta t ion reac t ion  in white mice ,  yielding in this 

re la t ion  by two t ime  to an equivalent dose of Aminazine.  Resul ts  
6o of the exper iment  a re  p resen ted  in Fig. 1. The compound in doses 
~0 ~ of 40-100-200 m g / k g  did not p revent  and did not change the cha r -  

~ - - o .  ac te r i s t i c  s p a s m s  caused by nicotine and corazol ,  and did not affect 
zo the group toxici ty of phenamine for  white mice .  

o tY 5'0 ~ - -~ -g  The combined effect  of the invest igated compound with chlora l  
Dose, mg/kg hydra te  or  Ba rbamyl  was c h a r a c t e r i z e d  by a significant i nc rease  of 

the t ime  of the side posi t ion in animals .  This  effect was  exp re s sed  
Fig.  1. Effect  of the ethyl e s t e r  of mos t  intensely upon combinat ion with Barbamyl .  Length of s leep 
bis  (allyloxymethyl)pho sphonic acid of white mice  inc reased  by 23 t imes  f rom a dose of 200 mg/kg ,  and 
on the or ien ta t ion  reac t ion  of white by 11 t imes  f rom 50 mg/kg .  
mice .  On the ord ina te  axis is ex-  
p r e s s e d  the or ien ta t ion  reac t ion  of The hypothermal  effect f rom therapeut ic  doses  of the corn- 
the an imals  as a pe rcen tage  in re la t ion  pound was s ta t i s t i ca l ly  re l iab le  in the cou r se  of 5 h of observa t ion .  
to the control  taken a s  100. On the Simultaneous introduction of the studied compound with Aminazine 
a b s c i s s a  axis  is the dose of the invest i -  and Ba rbamyl  s ignif icant ly inc reased  the t e m p e r a t u r e  lowering and 
gated compound in m g / kg ,  sl ightly lengthened the t ime  of hypothermia .  The r e su l t s  of s ev e ra l  

exper imen t s  a re  p resen ted  in Fig. 2. 
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TABLE i. 

(CH 2 = CHCH2OCH2)2P<o ~ 

Proper t i e s  of Synthesized Products  of the General  Formula  

d 2o 

H 

CHa 

C2H5 

CaH~ 

C~H9 

CaH5 

Yield, bp, ~ 
% (p, mmof Hg) 

250(1.10-a) * 

90--99(3.10 -~) 

93--95{3.10 -2) 

98--100~3.10 e) 

105--110(3.10 '~) 

98--100(2,5.10 -~) 

1,4790 

1,4659 

1,462o 

1,~613 

1,4594 

1,4710 

1,1535 

1,0940 

1,0670 

1,0:r 

1,0301 

1,0627 

64,0 

62,0 

65,9 

67,3 

62,0 

50,0 

? Found ,% 
Calculated 

P C H 
"k~ 

50.69 

55,51 

60,57 

65,11 

69,55 

84[56 

15,73 

13,40 

8~13 s-gj2 
12,46 

12,05 

12,78 

44,90 

48,83 

51,00 

52,60 

54,87 

54,01 

7,31 
7,33 
7,90 
7,65 

13,50 
13,24 
8,68 
8,46 
9,02 
8,70 
7,56 
7,72 

CsHIsO4P 

CgHITO;P 

CmHI~04P 

CuH~IO4P 

C~2H2aO4F 

CnHIgO4F 

*Purif icat ion of the product was ca r r i ed  on a film distillation ap- 
para tus .  The tempera tu re  of the spira l  is given. 
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Fig. 2. Hypothermal effect of 
the ethyl es te r  of bis (allyloxy- 
methyl)phosphonic acid and its 
combination with Aminazine 
and Barbamyl:  1) investigated 
compound in a dose of 50 mg/kg;  
2) Aminazine, 5 mg/kg;  3) ethyl 
es te r  of bis (allyloxymethyl)phos- 
phonic acid, 50 mg/kg  + Amina-  
zinc, 5 mg/kg.  

E X P E R I M E N T A L  

b i s ( A t l y l o x y m e t h y l ) p h o s p h o n i c  A c i d .  We dissolved 
90 g of bis(hydroxymethyl)phosphonic acid and 85.7 g of NaOH in 300 
ml of water .  To the obtained solution was added 224 g of allyl b romide ,  
and the react ion mixture  was heated with s t i r r ing and 70~ for 4 h. 
The upper layer  was separated f rom the react ion mixture,  and the 
lower layer  was extracted with ether and acidified with 30 ml of conc. 
HC1. The upper layer  formed during this is mainly bis (allytoxymethyl)- 
phosphonic acid. Water and the volatile fract ion were  distil led f rom 
the obtained product.  During this, a res idue precipi tated which was 
fi l tered.  Yield of crude bis(allyloxymethyl)phosphenic acid was 94 g 
(64%). Purif icat ion of the product was ca r r i ed  out with a film dist i l la-  
tion apparatus.  Constants of the obtained product are presented in 
Table i. 

E t h y l  E s t e r  o f  b i s ( A l l y l o x y m e t h y I ) p h o s p h e n i c  
A c i d .  We mixed 20 g of bis (allyloxymethyl)phosphonic acid with 
236 g of t r ie thyl  phosphite and heated the react ion mixture at 130 ~ for 
5 h. At the end of the reaction,  diethylphosphorous and the excess 
t r iethyl  phosphite were  distilled f rom the react ion mixture; the r e s i -  

due was distil led in vacuum. Constants of the obtained es te r  are  presented in Table 1. The remaining 
es te rs  of bis(allyloxymethyl)phosphonic acid were  obtained analogously. 

The peak tox ic i tyof the  es ter  for white mice  was determined upon intravenous introduction. LDs0 was 
established by the punch-analysis  graphic method of Miller  and Teinter .  The effect of the mate r ia l  on the 
orientat ion react ion of white mice  was ca r r i ed  out by the method of [4]. The determined charac te r  and 
localization of the effect of the es te r  on the centra l  nervous sys tem was explained by the react ion of the 
f i rs t  with soporif ic  mate r ia l s  (chloral hydrate  and Barbamyl) .  The effect of the ma te r i a l  on the body t em-  
pera tu re  of animals in combination with Aminazine and Barbamyl  was studied on white ra ts .  " The resul ts  
of the experiment  were  t reated s tat is t ical ly .  

C O N C L U S I O N S  

1. A method of prepara t ion of bis (allyloxymethyl)phosphonic acid and its es te r s  was developed. 

2. The ethyl es ter  of bis(atlyloxymethyl)phosphonic acid is a !ow-toxici ty  compound with expressed 
depress ive  effects on the centra l  nervous sys tem.  
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