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In connection with a search for effective insecticides which have a low toxicity to- 
ward warm-blooded animals and do not leave harmful residues in the atmosphere, we obtained 
a number of compounds of general formula: 

C-,HsO X 

P R 
/\ i 

C2H50 S(CH2)~SCH--COOR ~ 
0) - - (XVI)  

R : H or cH~cooR ' ;  R ' = C H 3 ,  Co.Hs, ~-C3H7; X = S  or O; 
n ~ [  O~ 2 

These compounds contain the fragments of the widely known and highly effective insect 
acaricides, like Mercaptophos, M-74, and Thimet, in the molecule, and differ from them by 
the presence of either one or two carbalkoxyl groups in the sulfide portion of the molecule. 
As is known, these groupings are capable of being hydrolyzed by carboxyesterase enzymes, 
which should lead to a faster detoxification of the compounds in the organism of warm-blood- 
ed animals~ and consequently to a decrease in the animal toxicity. 

Two members of this type of compounds were described previously: 0,0-diethyl S-(carbo- 
methoxymethylmercapto)methyl dithiophosphate (I), which was obtained by condensing O,0-di- 
ethyldithiophosphoric acid with methylmercapto acetate and formaldehyde [i], and 0,0-diethyl 
S-B-(l,2-dicarbethoxyethylmercapto)ethyl dithiophosphate (XIII), which was synthesized by 
adding diethyl maleate to 0,0-diethyl S-B-mercaptoethyl dithiophosphate [2, 3]. 

We obtained compounds (1)-(XVI) by reacting the salts of either O,0-diethyldi- or 0,O- 
diethylmonothiophosphoric acid with the appropriate haloalkyl sulfide derivatives. The 
yields, 

(C~H~O)2P(X)SM q- Y(CH2)nSCHCOOR' --> (C~H~O)2P(X)S(CH~)nSCH(B)COOR' -~ MY 
I 

R 
M = N a ,  K; Y = C 1  or Br 

constants, and elemental analysis data are given in Table !; the purity of the compounds was 
also checked by TLC. 

The IR spectra of dithiophosphates (1)-(Vl) and (IX)-(XIV) have the P = S absorption at 
650-670 cm -x, while the spectra of monothiophosphates (VII), (VIII) and (XV), (~I) have the 
P = 0 vibration in the 1250-1260 cm -~ region. The spectra of all of the compounds have 
bands at 1015-1020 cm -x (P-O(C)) and 1730-1750 cm -I (C = 0), which is in agreement with the 
data given in [4]. 
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The starting carbalkoxya!kyl haloalkyl sulfides were obtained either by the chlorometh- 
ylation of the mercaptoacetic and mercaptosuccinic esters [5, 6] or by the reaction ef the 
mercaptides of these esters with ethylene bromide [7]. The properties of the obtained halo- 
alkyl sulfides are given in Table 2. 

EXPERIMENTAL 

Potassium 0,0-diethyl dithiophosphate [8] and sodium 0,O-diethyl monothiophosphate [9] 
were obtained by known procedures. The carbalkoxyalkyl haloalkyl sulfides were synthesized 
like the esters described in [6, 7]. 

Carbalkoxyalkylmercapto Alkyl Esters of Phosphorus Thioacids (I)-(XVI). To 0~ mole 
of the salt of the phosphorus thioacid (sodium 0,0-diethyl thiophosphate or potassium 0,0- 
diethyl dithiophosphate) in 70 ml of abs. alcohol was added in drops 0.034 mole of the appro- 
priate carbalkoxyalkyl haloalkyl sulfide, and the mixture was heated for 3 h at 65~ The 
alcohol was removed in vacuo, ether was added to the residue, the ether solution was washed 
in succession with 5% NaHC03 solution and water, dried over MgSO~, the ether was removed in 
vacuo, and the residue was either vacuum-distilled or purified by TLC (using 100/160 ~ sili- 
ca gel L and either a 3:2 or 4:1 hexane--acetone mixture as the eluant) until one spot was 
obtained. The IR spectra were taken on a UR-20 spectrometer as a film, and also in CHCI3 
solution (C ~ 0.2 mole/liter). 

CONCLUSIONS 

Some 0,0-diethyl dithio- and monothiophosphates, containing either mercaptoacetic or 
mercaptosuccinic acid moieties in the alkthiol radical, were synthesized by the alkylation of 
the salts of either 0,0-diethy!dithiophosphoric or 0,O-diethylmonothiophosphoric acid with 
halo derivatives. 

i. 
2. 

3. 

4. 
5. 
6. 
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