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Synthesis of Thiazoline Compounds and their Mercurated
Derivatives and their use as Fungicides

B. 0. Dash and G. N. Mahapatra

Action of cthylacetoacetate on various sym-diary! thiourcas have been studied in presence of iodine
as the condensing agent and the resulling 4-thiazoline compounds have been mercurated. The position of
the acetoxy mercuric group in the molecule has been ascertained. The fungicidal action of these compounds
has also been investigated,

Action of mono-chloroacetio acid on thiocarbanilide's?;3 and the actiod of alpha-halo
ketones on sym-dialkylthioureas* have been studied and the respective formation of thia-
zolidone and thiazoline compounds have been reported. As the use of alpha-haloketones
in the synthesis of thiazole derivatives has been successfully replaced by Ketones and
iodine,.67 In the present communication, the action of ethylacetoscetate on sym-diaryl
thioureas in the presence of iodine has been atudied and the formation of 4-thiazoline
derivatives has been reported.

Ten sym-diaryl thicureas have been condensed with ethylacetoacetate in presence
ofiodine. By analogy With the &etion of alpha-halo ketones on sym-dialkyl thiourea and
the action of thiourea and phenyl thiourea on ketones and iodine, the folowing possibility
of the reaction between ethylacetoacetate and sym-diaryl thiourees, resulting in the for-
mation of 2-arylimino -3-aryl 4-methyl 5-carbethoxy 4-thiazoline (I) has been euggested.

CH,;—C—OH H—N—Ar CH,—C . N—Ar
I I —_— + 3
C,H,00C—C =N—Ar I
\H HS / /O % ComN Ar
. C,H,000
1

2-aryliminog 3-aryl 4-methyl
5-carbethoxy 4-thiazoline.

The presence of the arylimino group at 0-2 is confirmed from the fact that when the
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thiagoline compound (I)is hydrolysed with HCI, 8 thiszolone compound (LI} results along
with aniline a8 the cleavage product.

CH,—C — N—CeH, 5 CH,—C——N—CeH,
H,
.‘ + CgH,NH,
H,00C—C O=NGH, HCO CH,00C—-C C=0
N
8
I, Ar=Phenyl 11

The thiszoline compounds have been mercurated with one equivalant of merouric
aoetate and the resulting mereurioc compounds are found to have only one acetoxy merouri
group in the para position of the phenyl nuclous attached to N-3. This is inferred from the
earlier obsarvations of merouration of 2-aryl imino #-thiazolidones® and has also bean con-
firmed from the experiments desoribed below. When the mercurated compound (III)
prepared from 2-phenylimino 3-pheny! 4-methyl §-oarbethoxy 4-thiazoline (I, Ar=Phenyl)
was treated with potassium perbromide solution, a monobromo derivative (IV) in which
the acetoxy mercuri group ia subsatituted by bromine is obtained.

cH,—c N_<r>_H[OOCCH CH,—C_ _ N“< >“Br

Potassium
C.H,OOC-—-C C—N( — C,H,00C— C=N_ < >

Perbromide
v [
1 Hydrolysls
CH—C__ _N— <=>—Br CH—C___N— <_—_=> Bt
| HCIIH (0]
C.H, OOG—-C G—-N_ C HO C=0
VI v

This monubromo derivative (IV) (m.p-165°; Found: 8. 7.35, Br. 18.53, C,;H,,0,
N,5 Br requires 8, 7.67, Br. 10.14) on hydrolysis gave a product (V) m.p. 94° which still
retains bromine (Found: Br, 23.1, C,;H,,0, NS Br requires Br, 23.4%). This compound was
found to be identioal with the compound obsained on hydrolysis of the thiazoline derlva-
tive (VI) (prepared from the cundensation of ethyl acctoacetio ester with sym-di-p- bromo
phenyl thiourea in presence of HCl)by direct comparison (m. m.p. undepressed; Rf,
0.968 oriug butanol: acetic acid: water (4:1:5) solvent system on s descending chromatogram
with Whatman chromatographic paper no.l)

The mercurated and unwerourated derivatives have been asssyed for sheir [ungiei-
dal properties.
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SYNTHESIS OF THIAZOLINE COMPOUNDS AND THEIR. MERCURATED DERIVATIVES 941
EXPERIMENTAL

(1) Preparation of 2-phenylimino 3-phenyl 4-methyl 6-carbethory-4-thiazoline (I .BE—

Phenyl). A mixture of sym-diphenyl thiourea (4.5 g) ethyl acetoacetic ester (2.5 g), iodine
(5.0 g) and dry benzene (30 co) wes refluxed on a water bath for 30 hours and finally for six
hours without the use of condenser. Then it was kept in contact with ether overnight with
a view to remove unreacted ketone and iodine, presence of which made ths product gnmmy.
After decanting off the ether the crude product was boiled with water (60 ml). The water
was decanted hot and then treated with strong ammonia to liberate the base. Many of the
compounds remained gummy even after trestment with ammonia bat these could be made
solid by scratohing the products and keeping in ammonia for longer time. The product
was finally crystellised from a mixture of acetie acid, ethanol (50:60), m.p. 111-—-112°%,
yield -80%, (Found: 8, 9.10, C,,H,,0,N,8 requires 8, 9.47).

(2) Mercuration of 2-phenylimino 3-phenyl 4-methyl 5-carbethazy 4-thiczolime: TLe
thiazoline compound (1.2 g.) dirsolved in minimum smount of acetic,acid, ethanol
(50: 50) was treated with a solution of mereuric acetate (1.0 g) in eth¥l alcohol acidified
with acetioc acid. The mixture was stirred with a glass rod and kept 24 hours st room tem-
perature, when & precipitate appeared. In some cases the precipitate appeara after addi-
tion of & little amount of water to the mixture. The residue was then collected by filtra-
tion, washed repeatedly with hot water, and finally with ethanol and very dilute acetio
acid, m. p.-187-188°, yield-82% (Found: Hg, 33.14, C, H,,0 N,8Hg, requires Hg, 33.55).

TABLE 1

cH.—ﬁ__IT'—R (}H._.C_N_< ;> HgOOC.CH,

C,H,000—C C=N—R

N CH,00CC C=N—R
Thiazoline compounds Acctoxy mercuric derivatives

No. Name of R m.p. Yield % of 3 %of %of m.p. Yield 9 ofHg %ol 9of
°C 9% Found Required gev- gor-  °C % Found Required Ger- QGer-
mina= mina- ming- mins-
tion at tion in tion at tionin

[0 ppm control 10 ppm the

con-

trol

“CgHy— 111-112 80 9.10 9.47 23 9] 187-188 82 33.14 83.55 21 95

-CH,CsH,(p) 8283 70 8.5 B.79 33
OCLCgH, 90 72 834 7.86 8l
p--ClCgH, 9697 75 7.32 7.86 17
pBeCsH, 8687 80 595 645 28
p-CO,HCGH, 18890 60 6.94 7.51 27
m-NO,GgH, 165 55 6.82 7.47 45
. pNOGgH, 200 75 7.10 747 72
<-CiocH, 240 75 6.95 7.30 32
10. -C,cH, 230 80 7.51 7.30 33

> 250 75 32.30 932,05 27 95

> 250 65 30.52 30.08 2f 95
175-176 75 29.67 30.08 0 “
170 63 27.04 2639 20 90
250-251 60 28.65 29.24 24 92

>230 50 29.65 29.10 2 91
242-243 55 29.81 29.10 23 90

> 250 65 2938 2879 16 100
205206 70 2832 28.7% 17 97
Saitens.
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(3) Fungicidal tests: For fungicidal astay the method of Montgomery and Moore!
with a alight modification hasbeen used. Piricularia orygae(cav), 1he causative organirm of
the blast of rice has been used as the test fungua. Complete inhibitign at & aoncentration
of 100 ppm was observed in case of unmercurated compounds, whereas complete inhi bition
at & concentration of 50 ppm was observed with the mercurated derivatives. The m.p.,
analytical data and fungicidal assay (based on perceniage of germination at 10 ppm) are
shown Iin Table I.
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