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Organic Pesticides. Part X. Preparation of Some 2-Amino-~
4-aryl-5-alkylthiazoles and Related Compounds, N-Substitated
Aminothiazoles and their Mercurials, and 2-p-Fluoro-
phenylimino-4-thiazolidone and its Conden-
sation Products

K. C. Joshi and 8. C. Bahel

A number of substituted 2-aminothiazolos and their condensation products with p-fAuorobenzene-
anlphony] chloride and 2.methyl-5-fluorobenzenesulphony!l chloride, N-substituted aminothiazoles and
their mercury derivatives, 2-ncetamino.4-aryl-5-thiazole sulphonamides, and 2-p-fluorophenylimino-4-thia-
zolidene and its condensation products with different aldchydes have been synthesised with a view to

studying their pesticidal properties,

The fungicidal activity of well-known organic sulphur fungicides like tetramethyl-
thiuram disulphide, substituted thiourcas, and thiosemicarbazides is attributed to the
presence of the N-C-S 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 fluoro-substituted thiazoles, carried outin our laboratories,?
we have extended the work to synthesise 8 number of substituted thiazoles end thiazoli-

dones as potential pest-control chemicals.

2-Amino-4-aryl-5-alkylthiazoles have been prepared by condensing the appropriate
fluorinated ketones with thiourca in presence of iodine by the method of King and Hlavacek3.
These have been heated with acetic anhydride togive the corresponding acetyl derivativest
and condensed with p-fluorobenzencsulphonyl chloride and 2-methyl-5-fluorobenzene-
sulphonyl chloride* to furnish the corresponding arylsulphonamidothiazoles. One typical

case has been illustrated in the Experimental.

N-Substituted aminothiazolce have been similarly prepared by the condensation of
fluorinated ketones in presence of iodine with «-p-fluorophenylthiourea and the products
have been mercurated by the method of Pujari and Rout® with a view to enhancing their
toxicity as similar mercurated compounds are known to be eflective fungicides. In view
of some of the earlier observations on the mercuration of aromatic amines and phenols®,
it has been presumed that the acet,o xymercurj group enters the ortho positicn (with respect

1. Goldsworth, Phylopath., 1042, 32, 497.

2. Joshi end Giri, this Journal, 1961, 38, 117; 1962, 39, 17.

3. J. Amer. Chem. Soc., 1950, 72, 3722.

4, Das and Rout, this Journal, 1955, 32, 063.

b. Ibid., 1954, 31, 257.

6. Newtan Friend, ‘*“Text Book of Inorganic Chemistry, Part I'’; Guha Sircar e al., th.lsJoumI. 1062,

29, 768, 779; 1050, 27, 535 et seq.
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to-NH group) of the aryl nucleus in the thiazole base since the para position is b)

ocked
a fluorine atom. Thus the mecrcurated thiazole bases are considered to Possess ':{
structure : '
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Further, 2-acetamino-+4-p-fluorophenylthiazole and 2-acetamino-4-(2'-fRucre-5"-we-
thyl)-phenylthiazole have been chlorosulphonated by the method of Das and Rout! tg
give the corresponding sulphonyl chlorides which have subsequently been condensed with

concentrated NH,OH, aniline, and p-fluoroaniline. One synthesis has been illusirated in
the Experimental as an example.

Lastly, 2-p-fluorophenylimino-4-thiazolidone has been prepered by the condensation
of «-p-fluorophenylthiourca with monochloreacetic acid in absolute ethanol in presence
of anhydrous sodium acetate?. Tt has been then mercurated and also condensed with
eight dificrent aldehydes in glacial acetic acid medjum in presence of fused sodium acetate,
A typical example has been described in the Experimental.

EXPERIMESTAL

The seven aromatic fluorinated ketones used were prepared by the method of Buu-
Hoi and Xuong®,

2- Amino-4-p-fluorophenylthiazole (I).—A mixture of p-fluorcacetophencne (5g.),
thiourea (5.5 g.), and iodine (9 g.) was heated on a water bath for 60hours. It was kept
in contact with ether for 24 hours; the ether was then decanted and the residue washed
with a solution of sodium thiosulphate followed by water. The residue was then boiled
with water, ammonia {conec.) added to it, and the mixture cooled. The solid separating wes
filtered, washed, and recrystallised from aqueous ethanol, m.p. 120°, yield 6 g. (85.1%

of theory).

2- Acetamino-4-p-fluorophenyithiazole (1I).—Compound (I, 2 g.) was refluxed with
acetic anhydride (20 ml) for 2 hours; the mixture was cooled and poured into jce-water.
The solid separating was filtered, washed, and recrystallised from ethanol, m.p.212°, yield
2.25 g. (90.19 of theory). The compounds thus prepared are listed in Table I,

P-Fluorobenzenesulphonyl chloride and 2-methyl-5-flucrcbenzenesulphonyl chioride
were prepared by following the method of Huntress and Carten®.

4-(p-Fluorophenyl)-2-p-fiuorophenylsulphonamidothiazole.—Compound (I, 2g.) Bnd
p-ﬂuoro\:enzenesulphonyl chloride (2 g.) were heated under reflux with dry pyridine (20ml)
at 85-70" for 3 hours. After cooling, the mixture was diluted with water when a gummy

7. Rout and Mahapatra, J. Amar. Chem. Soec., 1955, 77, 2426.
8. J.Chem. Soc,. 1053, 386.

9. J. Amer. Chem. Soc., 1840, 62, §11.
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product appeared. It was dissolved in ammonis (conec.) and reprecipitated by adding
HCI(dil.) when a solid separated. It was filtered, washed with water, and recrystallised
from ethanol, m. p. 155° (decomp.), yield 2 g. (55.69, of theory).

Insome cases, the gammy product could not be induced to solidify. The compounds
prepared have been recorded in Table I1.

o-p-Fluorophenylthiourea was prepared by the method of Blatt'®, It was condensed
with different ketonesby the usual method toyield N-substituted aminothiazoles and the
latter were mercurated (vide infra),

4-p- Fluorophenyl-2-(4'-fluoro.2'-aceloxymercuri)-phenylaminothiazole.~—To 4-p-fluo-
roplienyl-2-p-fluorophenylaminothiazole(1.5¢g.), dissolved in ethanol-acetic acid medium,
a solution of mercuric acetate (2 g.) in water-acetic acid medium was added; the mixture
was shaken well, kept overnight, filtered, and washed with hot water, dilute acetic acid,
and ethanol; m.p 237°, yield 2 g. (709 of theory). The compounds obtained are listed in
Table I11.

2-Acetamino-4-p-fluoropkenyl-5-thiazole Sulphonyl Chloride (I11).—Chlorosulphcnic
acid (70 g.) was taken in o flask, kept immersed in an ice-bath. To this compound (II)
(17 g.) was added at intervals. It wasshaken after every addition. The mixture was heated
on a water bath for 3 hours, cooled, and poured on broken ice. It was stirred and the solid
separating was collected, washed, and dried in vacuo, m.p. 155° (decomp.), yield 13g.
(59.29% of theory).

2- 4celamino-4-p-fluorophenyl-5.thiozole Sulphonamide.—A mixiure of thecompound
(IT1I) (3 g.) and ammonia (cone., 9ml) was heated on a water bath for 2 hours, cooled, and
acidified with H,S0, (dil.). The solid separating was filtered, washed, and dried in
vacuo; m.p. 230° (decomp.), yield 2 g. (70.8% of theory).

4-p-Fluorophenyi-2-acetamino-5-phenylsulphonamidothiazole.—A mixture of com-
pound (III) (3 g.), aniline (1 g.), and dry pyridine (30 ml) was heated on a water bath 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 witha large excess of cther. After
decanting the ether, the compound was dried in vazcue, m.p. 240°, yield 0.5 g. (13% of
theory). The compounds prepared have been listed in Table 1V. )

2.p-Pluorophenylimino-4-thiazolidone (IV).—A mixture of «-p-flaorophenylthiourea
(5.1g.), monochloroacetic acid (3 g.), anhydrous sodium acetate (3g.), and absolute
ethanol (25m]) was refluxed for 4 hours, cooled, and poured on water. It was filtered,
washed several times with hot water, and recrystallised from ethanol, m.p. 185°, yield 3g.
(48.6% of theory). (Found: S, 15.03. C,H,0,N.FS requires S, 15.23%,).

2-(4’- Fluoro-2’-acetozymercuri)- phenylimino-4-thiazolidone—To ccmpourd (1V)
(1g.), dissolved in EtOH-AcOH medium, an aqueous solution of mercuric acetate (2 g.)
in water (30ml) was added; the mixture was shaken well and kept overnight. It was filtered
and washed wel! with hot water, dilute acetic acid, and ethasol, m.p. 280°, yield 2g. (89.7%).
(Found: 8,6.65; Hg, 42.58_ C,,H,0 N FSHg requires S, 6.83; Hg, 42.73%,).

10. *Organic Syntheses, Part 111", p. 735.
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(5- Benzylidene-2-p-fluorophenylimino-4-thiazolidone.—A mixture of the cormapound
(IV) (2g.), benzaldehyde (1.2g.), fused sodium acetate (3 g.), and glacial aceticacid (50 ml)
was refluxed directly on & wire-guage. The solution soon became clear and again turned
turbid after refluxing for 23 hours when a solid separated. The mixture was cooled, poured
on water, and left overnight. It was filtered, washed, and recrystallised from" ethanol
as a pale yellow solid, m.p. 277°, yield 1.5g. (62.8% of theory). The compounds prepared
thus have been recorded in Table V.

The pesticidal activity of these compounds is underinvestigation and will be com-
municated 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 rescarch fetlowship to one of them (8.C.B.) and to
Dr. R.C. Mehrotra, Professor and Head of the Departrent of Chemistry, University of
Gorakhpur, for providing all departmental facilities.

Oraaxic CnEMICAL LaBORATORIES, Received December 15, 1961,
DEPRTMENT oF CHEMISTRY,
| UrivEBsITY OF GORAKHTUR,

Goraxnrur, U.DP.

Errata

In Part IX of this series, published in the January issue, 1962, in colamn I of Table IT, p. 19, compounds
4 10 8 should beread as 5 to 8 as compound 4 in Table I was not mercurated.



