
j. Indian Claem Soc., 
Vol. U, March 1974 pp. 402-404 

Search for New Insecticides IV 

Synthesis of some Phenoxyacetyl Thiosemicarbazide Derivatives 
S. S. TIWARI, A. K. SEN GUPTA and JASWANT KUMAR 

Department of Chemistry, University of Lucknow, Lucknow 

.Manuscript received 26 April 1972; revised 12 September 1973; accepted 9 November 1973 

Twenty one phenoxy-acetyl thiosenficarbazides have been synthesized as possible insecticidal 
agents by the condensation of substituted phenoxy acetic acid hydrazide with aryl isothiocyanate 
and so:rne of thetn have been screened for their anti-cholinesterase activity. 

GAHEX et al.2 has shown varioos semicarbazides 
· to be more poisonous to catterpillars and other 

iDBOOts than derris dust. Fungicidal and herbi
cidal prop&rties of phenoxy acetic acids and their 
derivatives have also beenreported3. Organa-sulphur 
compounds have been used widely as possible insec
ticides, fungicides and acaricides4- 8• Keeping thesw 
views in mind, several thiosemioarbazide.s have been 
synthesized with a view to study their insecticidal 
and other biological properties. The various sub
stituents present in the nucleus are expected to 
enhance the lipoid solubility of the compound so as 
to enable these drugs to reach the 8ite of action. 

In all twenty one phengxy acetyl thiosemicarba
zides {V) have been prepared according to scheme 
given below : 

R10H+ClCH200002H 5 (i) K 2003 

I 
/ 

II---+ 

v 

Experitnental 

---+ 
(ii) Acetone 

R10CH200002H 5 

III I N2H4.H20 
.J. ..Alcohol 

IV 

(Melting point£ are uncoiTected). 

PreparaJion of substituted phenoxy acetyl hydrazides 
(IV): 

A mixture of 0.2 mole of substituted phenol (I) 
0:2 mole of ohloroethylacetate (II) and 0.2 mole of 
anhydrous potassium carbonate in 100 ml of acetone 
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w~s refluxed on water-bath under anhydrou.'l condi· 
tion for 18 hr, filtered and the excess of solvent was 
removed under reduced pressure. The residue, thuS 
obtained, was dissolved in ethanol (50 ml.). Hydrazine 
hydrate 80% (0.2 mole) was added to it and refluxed.. 
for 6 hr. The exces sof ethanol was distilled off 
under reduced pressure. The crude product whio~ 
separated out on cooling, was- filtered and recryatalli· 
zed from ethanol/'-9 yield 50-70% (Table 1). 

TABLE 1 

%of 
Nitrogen 

Sl. R Mol. M.P. 
Folllld No. formula oc Calcd. 

· 1. 2,4-dibromophenyl CsHs02N2Bra 144 8.64 8.15 

2. 4-tert.butyl phenyl C~~H1a02Na 88 12.60 }ll.65 

3. 2,4,6-tribromophenyl C8H702N:aBr<l 142 8.16 7.9il 

4. 2-Nitro-4-chloro 
phenyl CaHaNa04 Cl 182 17.10 16.5£ 

5. 3-Methyl phenyl Cr)I1202N:a 80 17.12 16.84 -
Substituted phenoxy acetyl thiosemicarbazitks ( V) : 

A mixture of 0.01 mole of phenoxy acetic hydrazide 
(IV) and 0.01 mole of substituted arylisothiooyanat0 
in 30 ml of ethanol was refluxed on water bath for 
5 hr. The -mixture was" allowed to stand over night. 
A solid mass which separated out, was filtered and 
recrystallized from ethanol, yield 50-70% (TableS). 
Enzyme prepration 

Ailult rats weighing approximately 150 g wore 
decapitated and the brains wero removed quiokly, 
weighed and homogenized in ice cold 0.25 M sucroS& 
in motor driven Teflon Pyrex homogenizer. 'fh& 
:final concentration of the crude homogenate vriiS 
10%· (wjv). 



AI S:lliTIOIJ.O:llSNI M:llN 'HOJ£ HOHV:llS : 'HVli\IO.X '\' VJ.dilfl N:llS 'I'HV MIJ.1 

TABLE 2 

0 s 
II II 

R 1 0CH2CNH-NHC-NH-R2 

% of Nitrogen 

R• M.P. Sl. R, Mol. formula 
No. oc Calcd. Foum! 

l. 4-Tert. butyl phenyl 4-Nlet.hoxy phenyl C•oH250 3NaS 198 10.S5 10.96 
2. 4-Tert. butyl phenyl 2-Methyl phenyl C2 ,1H 200 2NJS 125 11.31 11.03 

3. 4-Tert. butyl phenyl Phenyl C19H 23N 3 0 2S 165 11.73 11.47 

4. 4-Tert. butyl phenyl 4-Chloro phenyl C19H 220 2N 3SCI 175-78 10.72 10.62 
5. 2,4-Dibromo phenyl 4-Methoxy phenyl C,aH,sOaNaBr2S 110 8.50 8.81 
6. 2,4-Dibromo phony! 2-Methoxy phenyl C,aH,sO•NaBr2S 165 8.80 9.16 

7. 2,4-Dibromo phenyl Phenyl C,sH1 3 0 2N 3Br2 S 158 9.10 ' 8.90 
8. 2,4-Dibromo phenyl •1-Chloro phenyl C,5H 120 2N 3 Br2 8Cl 185-87 8.40 8.61 
9. 2,4-Dibromo phony! 4-Indo phenyl C15H 120 2N 3Br2SI 165 7.10 7.53 

10. 2,4-Dibromo phenyl Cyclohexyl C15H 1,02SBr2 201-202 9.03 !). 29 
ll. 2-Bromo-4-tert. butylphenyl 4-Methoxy phenyl C•oH240 3N 3BrS 130 9.00 8.60 
12. 2-Bromo-4-tert. butylphenyl 2-Methyl phenyl C2oH24 0 2N 3BrS 162 9.30 9.51 

13. 2-Bromo-4-tert. butylphenyl 4-Iodo phenyl C19H 21 0 2N 3Br IS 125 7.47 7.35 
14. 2-Bromo-4-tert. butylphenyl 4-C'hloro phenyl C,9H21 0 2N 3BrSCl 160-62 8.80 8.87 
15. 2-Chloro-4-biphenyl Phenyl C21H 1a02N 3SCl 100 10.10 10.31 

16. 2- Chloro-4-biphenyl 4-ME'thoxy phenyl C22H 200 3N 3SC1 68 9.40 8.89 
17. 2-Chloro-4-bipheuyl 4-Iodo phony l C21H 170 2N 3SC1 181 7.80 7.35 
18. 2-Nitro-4-chloro phenyl 4-Methoxy phenyl C,sH150 5N 4 SCl 290(d) 13.60 13.26 

19. 2-Nitro-4-chloro phenyl Phenyl C15H,,O.N4SCI 280(d) 14.70 13.75 
20. 2-Nltro-4-chloro phenyl Cyclohexyl C1sHD04N ~ S Cl 90 14.40 14.01 
21. 2,4,6-Tribromo phenyl 4-Iodo phenyl 0 1bHn02N 3Br3SI 168-70 6.22 6.41 

All melting points are uncorrected. Yield ranges from 50-70%. 

Determination of acetylcholinesterase activity : 

Acetyl cholinesterase activity was dcterminod 
colorimetrically with acetyl choline as the substrate 
(10). Tho ,reaction mixtw·e consists of 43 m M 
Tria buffer (pH 7.4) and 350 m -'11 sodium chloride 
(these represent the final concentrations). Water 
acetyl th,iocholine, and 0.3 ml of brain homogenat~ 
were added to adjust the final volume to a total of 
2 ml. Tho enzyme preparation, with and without 
different substituted phenoxy acetyl thiosemicarba
zides, were preincubated with tho reaction mixture 
at a constant temperature (37°} for 10 min. in the 
absence of acetyl thiocholine. Acetyl thiocholine 
was then added and the reaction was allowed to 
continue for an additional · 10 min at 37°, with 
occasional shaking. Then, after the addition of the 
substrate, 0.5 ml of 25% (wfv) trichloro acetic acid 
was added and the resultant solution was centrifuged 
for 5 min at 500· x g. An aliquot of the clear 
supernatant liquid was withdrawn and the enzyma
tically formed thiocholhte was determined colori-' 
metricallvll. The determinations wore carried out 
in triplicate, the blank values being substracted. 
The change in extinction, as a measure of the thio
choline content, was used as an index of the enzyme 
activity. 

4 

Discussion 

The fuur compounds found to inl,ibit acetyl cholin
estera~e activity of rat brain are given in Table 3. 

TAIII,E 3 

0 s 
II II 

R 10.CH2 C.NH.NHC.NH-R 2 

Sl. 
No. 

l. 4-Tert.butyl phenyl 
2. 2,4-Dibromophenyl 
3. 2-Nit.ro-4-chlorophenyl 
4. 2-Bromo-4-tert.butyl 

phenyl 
5. 2-Bromo-4-tert.butyl 

4-Chloro phenyl 
Phenyl 
Phenyl 

4-:\'lethoxy phenyl 
4-Iodo phenyl 

Iuhibi
tion 

5. 70 
8.50 

70.30 

54.32 
57.40 

Tho compound no. III possessing 2-nitro-4-chloro
phenyl at R 1 position and phenyl group at R 2 position 
was found to be tho_ most, potent inhibitor of acetyl 
cholinesterase. Although these results have not 
been able to correlate the structuxal activitv relation
ship yet have indicated that substitution "of a nitro 
group along with a chloro in the same phenyl nucleus 
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difinetely enhanc.eil the antiacetyl cholinesterase 
activity, as the simpler thio-semicarbazides (1 & 2) 
shown th~ lea~t activity. 

The compounds were used at a final concentration 
of 2xio-aM. 
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