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In a previous paper [1] we discussed a new type of select ively acting insecticides and acar ic ides ,  
namely derivat ives of the mono-  and dithiophosphoric acids, containing the moieties of amino acids, their 
es te r s  and methylamides  (I) 
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X=O or S; Y--0H, OCeH5 or NHCH3;B=CI-I3, Cell5 or i-CsH~; It'=H, CH3, 
i-C3HT, n-C3H7, i-C4H9, CH2C6I-Is, CH~C6H40I-I, CHeCH~SCH3,etc. 

The obtained eompounds belong to the type of ant ichol inesterase substances,  in whieh connection their 
toxicity and also their  select ivi ty  of action a re  s trongly dependent on the nature of the amino acids that 
enter into the molecule.  Included among the descr ibed compounds were  effective selective insecticides and 
acar ic ides  with e i ther  a low or  mode ra t e  toxicity toward warm-blooded animals.  Sinee it is known that phos-  
phonic acid derivat ives,  when compared with phosphates, a re  frequently s t ronger  chol inesterase  inhibitors,  
it was interest ing to invest igate the analogous ser ies  of methyldithiophosphonates of general  formula (II) 

CHs S 
~p~ 

/ \ (ll) C~Hs 0 S--CHs--C--NH--GII--C. ~0 
II I \X 
0 R 

B=H, CHa, i-C3H7, i-CaHg, CH~CH2SCHa; X=OH or 0C2H5 

These compounds were obtained by us by reacting the appropriate ehloroacetyl derivatives of amino 
acids or their esters [2-6] with ammonium O-ethyl methyldithiophosphonate according to the scheme 

CHa(C2H,O)P(S)SNH4 § CICH~C(O) NHCH(R)COX -+ CH3 (C2H50) P (S)- 
SCH~ C (0) NHCH(R) COX § NH~ C1 

The constants of the obtained compounds, the yields, andthe  elemental analysis  data a re  given in Table 
1. In all cases  the purity of the compounds was checked by th in- layer  chromatography.  

As was to be expected, the compounds of this ser ies  proved to be more  toxic when compared with the 
corresponding dithiophosphates, both toward arthropoda and toward warm-blooded animals.  Analogous to 
the dithiophosphates, the least  toxic compounds were those containing a f ree  carboxyl group. Thus, for 
example, for EG-22 the LDs0 (per os on white mice) was 380 mg /kg .  For  the corresponding es te rs  the 
LD50 var ied  in the range 50-140 m g / k g .  

The resul t s  of studying the insecticidal  and acar ic idal  act ivi ty of the obtained compounds a re  given 
in the last  two columns in Table 1. The acar ic idal  activity is m o r e  charac te r i s t i c  for compounds of this 
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m-t4t 

EG~27 

Compound 

(C2HsO),P(S) SC I-I~C(O) NHCI-I2GO OCaH6 

GHs(C~H~O)P(S)SCH2C(O)NHCH2COOC~H~ 
(C2Hs0)2P(S)SCH~C(0)NHCH--C00C~H5 

~sHT-i 
CHa(C=HI0)P(S)SCH~C(0)NHCH--COOC2H~ 

~H74 
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9O 
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LCII 
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ser ies ,  in which connection they, as a rule,  a re  more  act ive insect icides and acar ic ides  than the c o r r e -  
sponding phosphates. However, it should be mentioned that the select ivi ty of their action on arthropoda 
is expressed  more  weakly than in the case of the dithiophosphates, probably due to their higher overall  
physiological activity. Thus, a select ive acar ic idal  action is observed only for the compounds EG-21, EG- 
26, and EG-30. 

Different relat ionships a re  observed when the action of these two groups of substances on ar thropoda 
and warm-blooded animals is compared.  Here the methyldithiophosphonates exhibit a g rea te r  selectivi ty.  
F r o m  the data in Table 2 it can be seen that compounds EG-20 and EG-27, which belong to the type of 
methyldithiophosphonates,  a re  1.8-5.3 t imes more  toxic toward warm-blooded animals than a re  the co r -  
responding dithiophosphates (III-120, III-141), whereas  they a re  30-42 t imes more  effective as insect i -  
cides. It might be reasoned that compounds, charac te r ized  by an even grea te r  selectivity of action, will 
be found in the new group of insect icides and acar ic ides  containing peptide linkages. 

E X P E R I M E N T A L  M E T H O D  

A solution of 0.02 mole of the chloroacetyl  derivative of the amino acid or of the amino acid es ter  
and 0.022 mole of a m m o n i u m  O-ethyl methyldithiophosphonate in 30-40 ml of absolute alcohol was heated, 
with s t i r r ing,  at 60-65 ~ for 2.5-3 h. The precipitate of ammonium chloride was fil tered, the fi l trate was 
evaporated in vacuo, and the oily res idue was dissolved in either ether or chloroform, washed with ice 
water,  and dried over Na2SO 4. The solvent was removed in vacuo, and the res idue was analyzed by the 
method of th in- layer  chromatography on KSK silica gel, containing 10% of water,  in the sys tem hexane 
- a c e t o n e  (3 : 2). Compounds EG-21, EG-22, and EG-25 crys ta l l ized when cooled and rubbed with hexane. 
They a r e  purified by rec rys ta l l i za t ion  f rom a mixture of hexane and either benzene or ether. In the case 
of the oily substances their  purification was effected by f reezing them out of solution in a mixture  of ether 

and hexane at - 7 8  ~ 

C O N C L U S I O N S  

1. A number of methyldithiophosphonates,  containing the moiet ies  of amino acids, and their es ters ,  

were  obtained. 

2. Among the obtained compounds exist active insect icides and acar ic ides ,  which possess  a modera te  

toxicity for warm-blooded animals.  
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