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Organic Pesticides. Part X. Preparation ot Some 2·Am.ino-
4 .. aryl·s-alkylthiazoles and Related Compounds, N-Substitated 

Aminothiazoles and their Mercurials, and z•p-Fluoro­
phenyUmino•4·thiazolidoae and its Conden· 

sation Produets 

K. C . .Joshi and S. C. Sahel 

A number of suhstitut.cd l!-&minot.hiAzoloa a.nd their condenH&tinn products with p-fto.orobeuzene-
1!-Ulphonyl chloride 11ml :!-methyl-5-Huorohl'nZI'nesulphonyl chloride, N-subatituted aminothiazoles and 
th<•ir ml'"rcury <1<•riv&th·es, 2-acetamino-4-aryl-5-thiazole sulphonamide~, and 2-p-Buorophenylimino-4-tbia­
l!olirlone Rn<l its condC'nR&tion p10ducts with different oldl•hydes have bee.D syuthesised with a view to 
studying tht:i r peKticido.l proporLic11. 

The fungicid1\l activity of well-known organi<:: 11ulphur fungicides like tetramethyl­
tbiuram disul]Jhidc, substituted thiourcas, and tbioeemirarbazides is attributed to the 
presence of the N -C-8 group'. This group is also present in thiazoles and thiazolidones 
and several substituted compounds of this type have pronounced fungicidal toxicity. 
Incontinuation of the work on ftuoro-substituted thiazoles, carried out in our laboratOries,• 
we have extended the work to synthesise a number of substituted thin.zoles and thin.zoli­
dones a.s potcntia.lpcst-control chemicals. 

2-Amino-4-o.ryl-5-alkylthiazoles have been prepared by condtmsing the appropriate 
fluorinated ketones with thiourea. in presence of iodine by the method of King andHla~aceks. 
These have been heated with acetic anhydride togi\•e the corresponding a.cetylderiYatives' 
and condensed with p-fl.uorobenzenesulphonyl chloride and 2-methyl-5-:fluorobenzene­
sulphonyl chloride4 to furnish the corresponding arylsulphonamidothiazoles. One typical 
ca.se has been illustrated in the Expcrimenta.l. 

N-Substituted a.minothiazolcs have been similarly prepared by the condensation of 
Huorinated ketones in presence of iodine with o(-p-ftuorophPnylthiourea andJhe products 
have been mercurated by the method of Puja.ri and Rout' with a. view to enha.ncing their 
toxicity as similar mercurated compounds are known to be effective fungicides. In view 
of some of the earlier observations on the mercuration of aromatic &mines and phenols6, 

i.t has been presumed that the acetoxymercuri group enters the ortlw position (with respect 

1. Goldsworth, PhytopaiA., 1942, 32, 497. 
2. JDIIhi and Giri, thisJo1mllll, 1961, 38, 117; 1962,391 17. 
3. J . .Amer. OM-m. SOtJ., 1950, 72, 372.2. 
4, Das and Bout, U.O. Jo.rJJ41, 1955, 32, 063. 
6. lbitl., 1964. 31. 257. 
6. Newt<m Friend, "Te:~:t Book of lnorga.nie Chemietry, l'art I"; Quia& Sirear d t~l., thn Jf11U71111, 195:11. 

29. 769, 770; 1900, Z7. 635 et seq. 
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to -NH group) of the aryl nucleus in the thia.zolP. base since the para position is blooked by 
a. fluorine atom. Thus the mcrcurated thiazole bases are considered to po._ the 
structure : 

F-#-~-C--N 
"-=/ II II -

H-C C-NH-< >--F 
's/ 1 

HgO.COMe 

Further, 2-acetamino-4--p-ftuoroJ'lH•nylthiazole and 2-acetamino-4-(2'-flucrc-5'-n:e­
thyl)-phenylthin.zolo ha.ve been ehtorosulphonnted by the method of Das and Routt to 
give the corresponding snlJlhonyl dJloridcs wbicl1 have subsequently been condensed with 
concentrat-ed NH40H, n.nilin<-, and p-fluoroaniline. One synthesis has been illustrated in 
the ExpcrimE.'ntalas an cX&IDJIIc. 

Lastly, 2-p-ftuoroplu•nylimino--t-thiazoli~one has b('('!n prepared by the condensation 
of o(-p-fluorophcnylthiourt'a with mono<·hlorcau•tic acid in absolute ethanol in pre!ence 
of anhydrous sodium acetah·'· It ho.s been then mercurated and also condensed 'With 
eight different aldehydes in glaC'inl &Cl'tic acid mcdium in preBence of fused sodium &<-etate. 
A typical example has been describt>d in the Experimental. 

EXPERIME~~TAL 

The seven aromatic fluorinated ketones used were prepared by the method of Bun· 
Hoi and Xuong8• 

2-Ami.no-4-p-fluoropke11yllkiao:ole (1).-A mixturt> of p-fluorcacetophtn(ne (5g.), 
thiourea (5.5 g.), and iodine (9 g.) was heated on a wo.tE'r bath for 60houra. It was kept 
in contact "'ith ether for 24 hours; the ether was then decanted and the residue washed 
with a solution of sodium thiosulpho.te followed by watt>r. The residue wu then boiled 
with water, ammonia (cone.) added to it, and the mixture cooled. The solid separating was 
filtered, wa.shed, and recrystallised from aqueous ethanol, m.p. 120°, yield 6 g. (85.70/o 
oftheory). 

2-Acetamino-4-p-Jluorophenylllaiawle (11).-Compound (I, 2 g.) was refl.uxed with 
acetic anhydride (20 ml) for 2 hours; tho mixture was cooled and poured into ice-water. 
The solid separating wa.s filtered, washed, and recrysta.llised from ethanol, m.p.212°,yield 
2.25 g. (90.1% of theory). The compounds thus prt'pared are listed in Tablel. 

p-Flv.orobenzene8'1Jlplw11yl t:Aloride and 2-metllyl-5-JlvGnbe71zenesulpAoflyl rlt[Gridt 
were prepared by following the method of Huntress and Ca.rten'. 

4-(p·Flv.orophenyl)-2·P·fl'U.Of'OPhe11yl8Ulphonamidotiiazole.-Compound (l, 2 g.) aJd 
p-.8uorobenzenesulphony1 chloride (2 g.) were heatt'd under reflux with dry pyridine (20ml) 
at 65-70° for 3 hours. After cooling, the mixture was diluted with water when a gummy 

7. Ro11t 11.11d Mahapatra., J • .Amar. CAem. 8«., 1950, 77, 24.28. 
8. J. CltMA. Soc,. 19&3, 388. 
8. J. AmM'. Cllem. Soc., 1940, 82. 3!1, 
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product appeared. It was dissolved in ammonia (cone.} and reprecipita.ted. by adding 
HCl(dil.) when a solid separated. It was filtered, washed with water, and rccrystallised 
from ethanol, m. p. 155° (decomp.), yield 2 g. (55.6% of theory). 

In some cases, the gummy product could not be induced to solidify. The compounds 
pre11arcd have been recorded in Table II. 

o(·p-Fl'IJ.Oropkenylthiovrea wa.s prepared by the method of Blatt'0
• It was condensed 

wit-h different ketones by the usual method to yield N -substituted a.minothiazoles and the 
Jattt•r were mercura.ted (virle infra). 

4-p-Fluorophenyl-2-(4:'-flv.oro-2'-acetozymercuri)·p'henylaminot'hioaole.-To 4-p-ftuo­
rophcnyl-2-p-fiuoroph~yla.minothiazole (1.5 g.), dissolved in ethanol-aeetic acid medium, 
a solution of mercuric acetate (2 g.) in water-acetic B(~id medium wa.s added; the mixture 
was shakE.'n W£•ll, kept. overnight, filtered, and washed with hot water, dilute acetic acid, 
anrl ethanol; m.p 2:17°, yield 2 g. (70% of theory). The compounds obtained are listed in 
Table 111. 

:! · Ac:et"mi. r'o-4-p-fluoropkenyl-5-thiazole Svlphonyl Chloride (111).-Chlorosulilhcnic 
ac-irl (70 g.) was taken in a fla11k, kept imml'r~cl in o.n ice-bath. To this compound (II) 
(I i g.) was added nt intervals. It was shakt•n after e\·ery addition. The mixture wa.s heated 
on a water hath for 3 hour", cooled, aml poured on broken iee. I twas stirred and the solid 
separating was collected, washed, and dried in vaeuo, m.}). 155° (decomp.), yield 13g, 
(59.2% of theory). 

2· Acetamino-4-pjiuoropket~yl-5-thiozole Svlpllo'tlamide.-A mixture oft he compound 
(III) (3 g.) and ammonia (cone., 9ml) was heated on a water bath for 2 hours, cooled, and 
acidified with H.SO<J (dil.). The solid separating was filtered, washed, and dried in 
vacuo; 1n.p. 2:J0° (decomp.), yield 2 g. (70.8% of theory). 

4.-p-Flvorop'henyl-2·acetamino·5-phenylsulpho1!amidotlliazole.-A mixture of com­
pound (Ill) (3 g.), aniline (1 g.), and dry pyridine (30 ml) was heated on a water hath for 
3 hours, cooled, and diluted with water. The supernatant liquid was decanted and the 
sticky residue left was kept for 24 hours in contact with a large excess of ether. After 
decanting tho ether, the compound was dried in vacuo, m.p. 240°, yield 0.5 g. (13% of 
theory). The compounds prcJ:~&red have been listed in Table IV. · 

2-p-Fluoropkenylimino-4:-thiazolitlone (IV).-A mixture of Cl(·p-fluorophenylthiourea 
(5.1g.), monochloroa.cetic acid (3 g.), anhydrous sodium acetate (3-g.), and absolute 
ethanol (25ml) was reftuxad for 4 hours, cooled, and poured on water. It was filtered, 
washed several times with hot water, and recrysta.llisedfrom ethanol, m.p. 185°,yield 3g. 
(48.6% of theory). (Found: S, 15.03. C.,H70.N.FS requires S, 15.23%). 

2-( 4 '-Ftuoro-2' -acetozymercuri)-pllenylimino-4-el•iazolidone.-To ccmpou.r.d (1 V) 

(I g.), dissolved in EtOH-AcOH medium, an aqueous solution of mercuric acetate (2 g.) 
in water (30ml) was added; the mixture was sha.ken well and kept overnight. It was filtered 
and washed wei! with hot water, dilute ac~ic acid., and ethaaol, m.p. 280°, yield 2g. (89. 7%). 
(Found: 8,6.65; Hg, 42.58. c .. H 110,N,.FSHg requires S, 6.83; Hg, 42.73%). 

10. "Organic Synth-. Part III'·", p. 7110. 
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(5-Benzylidene-2-p:ft'II.OroJlhenylimioo-4:-thiazolioonc.-A mi:xture of the compound 
(IV) (2g.), benzaldehyde (1.2g.), fused sodium acetate (3 g.}, and glacial acetic acid (50 ml) 
was re:fl.uxed directly on a wire-guage. The solution soon became clear and again turned 
turbid after reftuxing for 2J hours when a solid separated. The mixture was cooled, poured 
on wo.tei:, and left overnight. It was filtered, washed, and recrystallised from· etha.nol 
as a pale yellow solid, m.p. 277°, yield I.5g. (52.8% of theory). The compounds prepared 
thus have been recorded in Table V. 

The pesticidal activiLy of these compounds is under investigation o.nd will be com· 
rnunicated in due course. 

Thanks of the authors are due to the Council of Scientific and Industrial Research, 
New Delhi, for the award of a. junior research fellow11hip to one ofthem(S.C.B.) and to 
Dr. R.C. :Mehrotra, l,rofessor and H(•o.d of the Departcmnt of Chemistry, University of 
Gorakhpur, for providing all dt>partmcntal fl~o<·ilitics. 
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Errata 

In Part IX oF this aeries, publiahed in the January ialme, 196!!, in colamn I or Table ll, p. 19, compoa.nda 
4 lO 8 abould be read 111 li to 9 as compound 4 i.11 Table I was not mercur&t-ed. 


