
www.ijcspub.org                                         © 2015 IJCSPUB | Volume 5, Issue 1 February 2015 | ISSN: 2250-1770 

IJCSP15A1001 International Journal of Current Science (IJCSPUB) www.ijcspub.org 1 
 

SYNTHESIS, CHARACTERIZATION AND 

PESTICIDAL ACTIVITY OF SOME 

ORGANOPHOSPHORUS DERIVATIVES 

K. D. Mishra 

Department of Chemistry 

Agra College, Agra 

Affiliated With Dr. B. R.A. University, Agra-05 

 

Abstract:  Green revolution for increased production of agricultural crops needs protection from insects and pests. 

Organophosphorus compounds are one of the important compounds having prominent insecticidal as well as 

Pesticidal Activity. In the present paper the reaction of O, O- diethylchlorophosphate with some dithiocarbazates 

derived from S- methyl/ethyl/propyl and benzyl dithiocarbazate and 2-thiophene aldehyde and 2-acetyl pyridine have 

been studied in ethanol in presence of K2CO3. Organophosphorus derivatives of the type : [(OEt)2 PO (TMD)], 

[(OEt)2 PO (AMD)], [(OEt)2 PO (TED)], [(OEt)2 PO (AED)], [(OEt)2 PO (TPD)], [(OEt)2 PO (APD)], [(OEt)2 PO 

(TBD)], [(OEt)2 PO (ABD)]. 

 

Structure of organophosphorus derivatives is confirmed by spectral data (Ir, nmr). These derivatives are screened for 

their fungitoxic properties against colletotrichum falcatum, fusarium oxysporum and curvularia lunata. Most of the 

compounds are found to have significant fungitoxicity.  
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Introduction 

 

        Organophosphorus compounds are organic compounds containing Phosphorus and are one of the most important 

groups of modern pesticides. The universal uses of these compounds are due to their high insecticidal and pesticidal 

activity. On decomposition, their metabolites are non-toxic to humans and animals. Their low rate of use per unit area, 

rapid decomposition in the soil and water and their moderate toxicity made it possible to develop new synthetic ways 

and to establish the cause of their selective action on an organism. The disclosure of mode of action of 

organophosphorus compounds [1, 2] opened the door to synthesize new compounds. 

 

Materials & Methods  

 

        All the reagents used were of analytical grade. The ligands as well as metal complexes were analyzed by 

standard methods. The IR spectra were recorded on Perkin-Elmer 5.77 spectrophotometer using KBr pellets and 

Backman Acculab - 10 spectrophotometer. The proton magnetic resonance spectra of the derivatives were recorded in 

deuterated chloroform or dimethylformamide and DMSO-d6 on Perkin Elmer R-32 spectrometer at a sweep width of 

90MHz and sweep time of 300 seconds. Chemical shifts are expressed relative to an internal reference TMS (1% by 

volume). Diethyl chlorophosphate was prepared according to the method of Fletcher et al. [3]. Substituted 

dithiocarbazates were prepared as described in the literature [4].  
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Synthetic routes of organophosphorus derivatives containing substituted dithiocarbazates. 

 

 
   

 

[R = CH3, R'= H, R"= C4H3S (TMDH); 

 

R= CH3, R' = CH3, R" = C5H4N (AMDH);  

 

R = C₂H5, R' = H, R" = C4H3S (TEDH);  

 

R = C₂H5, R' = CH3, R" = C4H3N (AEDH);  

 

R = C3H7, R' = H, R" C4H3, S (TPDH);  

 

R = C3H7, R' = CH3, R" = C5H4N (APDH); 

 

R = C7H7, R' = H, R" = C4H3S (TBDH); 

 

R = C7H7, R' = CH3, R" = C5H4N (ABDH); 
 

 

 
 

 
 

http://www.ijcrt.org/


www.ijcspub.org                                         © 2015 IJCSPUB | Volume 5, Issue 1 February 2015 | ISSN: 2250-1770 

IJCSP15A1001 International Journal of Current Science (IJCSPUB) www.ijcspub.org 3 
 

Where, 

 

TMDH = 2 - Thiophenealdehyde-S-methyl dithiocarbazate 

 

AMDH = 2 - Acetylpyrdine-S-methyl dithiocarbazate  

 

TEDH = 2 - Thiophenealdehyde-S-ethyl dithiocarbazate 

 

AEDH = 2 - Acetylpyridine-S-ethyl dithiocarbazate 

 

TPDH = 2 - Thiophenealdehyde-S-propyl dithiocarbazate 

 

APDH = 2 - Acetylpyridine-S-propyl dithiocarbazate 

 

TBDH = 2 - Thiophenealdehyde-S-benzyl dithiocarbazate 

 

ABDH = 2 - Acetylpyridine-S-benzyl dithiocarbazate 

 

Results and Discussion 

 
        The reactions of O, O-diethylchlorophosphate with products derived from S-methylethyl/propyl/benzyl 

dithiocarbazate and 2-thiophene aldehyde/ 2-acetyl pyridine  have been studied in ethanol in presence of K₂CO3, and 

a variety of organophosphorus derivatives have been isolated.. 

 

         The method used for the preparation and isolation of these compounds gave materials of good purity as 

supported by their analysis and TLC. All compounds are coloured solids which are soluble, in demethylformamide, 

dimethylsuphoxide, nitrobenzene, tetrahydrofuran, chloroform and benzene. 

 

All these compounds are stable in air but their solutions are hydrolysed on standing for a long time.  

 

Infrared Spectra 

 
        The assignments of infrared spectral bands of the starting materials and the organophosphorus derivatives are 

based on earlier studies on similar compounds [5-7]. 

 

          The substituted dithiocarbazates show bands around 1460, 1240 and 690 cm-1 assignable to thioamide -I.-II and 

-IV vibrations, respectively. These thioamide vibrations are not pure and have substantial contributions from v (C-N), 

δ (N-H), δ (C-H) and v (C-S) vibrations. The appearance of four thioamide bands in the solid state spectra indicates 

[5, 6] the existence of the ligands in thione form. The infrared spectra of the dithiocarbazates also show v (N-H) at ca. 

3150-3200 cm-1 indicating that in the solid state all of them remain in the thione form. But in the solution the 

substituted dithiocarbazates probably exist as equilibrium mixtures of both the thiolo and thiono tautomeric forms 

which is also indicated by the presence of weak band (in solution) at ca. 2500 cm -1 assignable to v (S-H). All these 

bands disappear in the infrared spectra of complexes which suggest the deprotonation of thiolo proton. The formation 

of bond between phosphorus and dithiocarbazates through thiolo sulphur has been confirmed by the appearance of 

bands at 610 cm-1 assignable to v (P-S-C) in the far infrared spectra of organophosphorus derivatives. 

 

The infrared spectra of the substituted dithiocarbazates show strong band at ca. 1630 cm-1 which is assigned to v 

(C=N) vibration. This band is found to occur at almost same frequency in all oranophosphorus derivatives indicating 

the non-bonding of azomethine nitrogen to phosphorus. 

 

Proton Magnetic Resonance Spectra 

 
        The proton magnetic resonance spectra of substituted dithiocarbazates and their organophosphorus derivatives 

were recorded in deuterated chloroform and dimethylformamide. The intensities of all the resonance lines were 

determined by planimetric integration. The following conclusions can be drawn by comparing the spectra of 

substituted dethiocarbazates and their corresponding organophosphorus derivatives. 

 

(i) The signals due to -SH proton appear at about δ 8.6-8.5 in the spectra of dithiocarbazates which disappear in their 

corresponding organophosphorus derivatives indicating the deprotonation of thiol system. 

 

(ii) S-methyldithiocarbazate and their corresponding organophosphorus derivatives show a singlet at ca. 2.0 due to 

methyl group. S-ethyldithiocarbazates and their corresponding oragnophosphorus derivatives show triplet at ca. δ 1.80 
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(CH3) and quartet at ca. δ 2.40 (CH₂) due to ethyl group. The signals due to propyl group in the organophosphorus 

derivatives containing S-propyl dithiocarbazates appear at ca. δ 1.85 (muliplet) and δ 2.30 (quartet). Benzyl 

dithiocarbazates and their organophosphorus derivatives show signals for aromatic ring protons at ca. 7.65-7.75. 

 

(iii) The signals due to ethoxy group appear at ca. δ 2.65-2.80 (triplet, due to CH3 group) and at ca. 3.0-3.4 (quartet 

due to CH₂ group) in the spectra of all organophosphorus derivatives. 

 

 

EVALUATION OF PESTICIDAL ACTIVITY 

 

Antifungal Assay of Organophosphorus Derivatives 

 
        Eight newly synthesized organophosphorus derivatives belonging to series., viz. O, O-diethylphosphate 

derivatives containing the dithiocarbazates, were screened for their fungitoxic properties against Colletotrichum 

falcatum, Fusarium oxysprorum and Curvularia lunata (all parasitic on sugarcane). Most of the organophosphorus 

derivatives displayed significant fungitoxicity. 

 

 
 

CONCLUSION 

 

        The reactions of diethylchlorophosphate with substituted dithiocarbzates have carried out in ethanol in presence 

of K₂CO3. The reaction products have characterized on the basis of elemental analyses and spectral studies. The 

fungitoxic activities of the products have been evaluated against colletotrichum falcatum, fusarium oxysporum and 

curvularialunata. 

 

 

 

 

 

 

 

 

 

 

 

10 100 10 100 1000 10 100 1000

(a) R= CH3, R’= H, R” = C4H3S 18.7 36.3 64.4 35.1 70.7 3.6 39.6 68.7

(b) R= CH3, R’= CH3, R”= C5H4N 27.8 40.1 69.7 44.7 72.7 18.9 51.2 74.4

(c) R= C2H5, R’= H, R”= C4H3S 10.6 28.2 58.7 20.6 60.7 5.5 28.3 60.6

(d) R= C2H5, R’= CH3, R”= C5H4N 19.5 34.3 63.9 32.7 66.7 10.6 43.7 70.2

(e) R= C3H7, R’= H, R”= C4H3S 8.3 20.1 56.3 18.4 56.3 4.8 26.3 58.4

(f) R= C3H7, R’= CH3, R”= C5H4N 15.4 32.4 60.7 30.7 62.7 9.2 40.5 69.3

(g) R= C6H4CH2, R’= H, R”= C4H3S 5.9 12.7 50.9 11.7 52.9 4 20.1 51.6

(h) R= C6H4CH2, R’= CH3, R”= C5H4N 13.7 26.1 54.3 24.8 60.6 9.1 31.9 57.9

12.6

20.8

10.2

19.1

8.2

16.3

A
1000

16.3

25.7

Table 1 : Fungitoxic screening data of organophosphorus derivatives containing dithiocarbazates.

Compounds

Percent Mycelial Inhibition

(Compound dose (ppm)

Collectotrichum falcatum Fusarium Oxysporum Curvularia lunata
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