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Synthesis of Thiazoli.De Co~npoUD.d• and their Me:rocurated 
Derivatives and their use as Pang.icidee 

B. 0. Dub. and Q. ]J. :.ahapatra 

Action of ethylaceto&Cf!tale on variou1 ~uyJ thi~• have ~ nudird in JIRKJICC of iom
•• the conden1lng agent and the reru!Ling 4-thiuolin~ c:ompoUDd• have been mercurated. The pooiticm or 
the aretoxy mercuric group in th~ molecule hao been aoeertainm. Th" fungicidal action of the•e compound• 
ha• also been inveltiga.tf'd. 

Action 0 fmono-chloro&oetio a.cid on thiocarbanilide'•"•s &nd the a.otion of alpha-halo 
ketonea on eym-dialkylthioureas• ha.ve been studied and the respective formation of tbia
zolidone and thia.zoline compounda have been reported. A.a the use of alpba-halokutones 
in the ayntbeaia of thia.zole derivatives has been aueressfully replaced by Ketonee and 
iodine.~.&,7 In the proaent communication, the action of ethylacetoaceta.te on sym-dial'yl 
thiourea!! in the presence of iodine baa been atudied a.nd the forma.tioD of 4:-thia.zoline 
deriva.tivea has been reported. 

Ten eym-diaryl thioureae have been eondensed with ethYI.acetoacet-a.te in pn.enee 
of iodine. By analogy with the a.ction of alpha-halo ketones on aym.-dialkyl thiourea a.nd 
the action of thiourea and phenyl thiourea on ketones a.od iodine, the followiog poBI!Iibility 
of the reaction between ethylacetoaceta.te and aym-diaryl thionre&8, resulting in the for· 
mation of 2-arylimino -3-a.ryl 4--meC..hyl 5-carbethoxy 4-th.iazoline (I) h&s been nggested. 

I 
2-arylim..ino 3-a.ryl (-methyl 
ft -oa.rbet.hoxy 4- t.hiazoliae. 

The presenoe of the a.rylimino gronp at 0·2 ia oonfirmed from the fact that when the 
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thiaaoline eompou:nd (I) :i8 bydrolyeed with HC I , a. t.hi&&olooe oompo1U1Cf ( 11) reaalts aloq 
with a.niline a11 the eJea.vage product. 

a.o 
HCI 

I, Ar=Phenyl 

CH8-C-N-(\H, 

~ I + CsH,NH. 
C.H,OOC--C C=O 

"'.../ 
8 

II 

The thiazoline oompound.B h.&ve been merturated with one eqaiv..Lmt of merouric 
aoetat.e and the resulting merolll'ic compollllds a.re found to have only one a.oetozy maroori 
grou.p in thepsra position ofthe phenyl nudous attached to N-3. This is inferred from the 
oorlier obaerva.tions of merouratlon of 2-aryl imfno '·thi&zolidonu1 and has alao been OOD· 

firmed from the ezperimenh de10ribed below. When the mercun.ted oompound (III) 
prepared from 2-phenylimino 3-phenyl4-methyl li-oarbethoxy4-thi&zoUne (I, Ar=Phenylj 
was treated with potassium perbromide solution, a monobromo derivative (IV) in which 
the acet~y mercuri group is mbBtituted. by bromine is obta.ined. 

IV I 
J Hydrolyail 

CH,-C_w-C)-,n 
HCI/H.O - u I 

c.H~ooc--2, c-o 
y 

VI v 

Thie monobromo derivati:Tc (IV) (m.p-165°; FoUnd; 8. 7.35, Br. 18.03, <;gH,70. 
N1B Br requirea B, 7.67, Br. 19.14) on hydroly•is gave a product (V) m.~. 94° which still 
retaiDB bromine(Found: Br,23.1, C,sH,.O .. NBBr requ.i181Br, 23 .• %)- T.bia compound W&l 

found to be identioal with tho eompound obMinud, on hydroiYJiill of the thiazoline derlva· 
ti-ve (VI) (prepared from the CX~Dden&ation of ethylaootoacet.io Olter vit.h ~i'1'" bromo 
phenyl thiourea in presence of HCI)by direot compa.riaon (m. m.p. undepralled; Rf, 
0.96 011iug butanol: aoet.ic acid: water (4:1 :5) solvent system on a descendins chromatogram 
with Whatman obromatographic paper no.l) 

Tho meri:Uratrcd a.o.d nmuorcurated derivative~ have been auayed for their fllllgioi
d&l pr-opertie8. 
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EXPERIMENTAL 

(I) PreparalWft. of2·fJMKS/limiM 3-pAtnyZ 4~ fi~-4-&liazoliu (1 .R
Plt.ny~. A mixture of aym-diphenyl thio11re8,(4.CS g) _ethyl a.oetolleetie..-ter (2.5 g). iodine 
(0.0 g) and dry bellzene (30 C4l) was reilued on a water ha.tb. for 30 hours ud ~Y for six 
ho1ll"ll without the Wle of condenser. Then it was kept in contaot. with ether overnight. with 
a. view to remove unrea.cted ketone and iodine, preaenoe of which made the product gummy. 
After decanting o:lf the ether the erudo procltu~t w-.a boiled with water (60 ml). The ...ater 
was decanted hot and then treated with strong ammonia. to liberate the ba.ae. Many of the 
compounda remained gummy even after tre&tment with a.lllJDonia bilt theee oould. be ro.de 
solid by IIOl'atohing the produota and keeping in ammonia for longer time. The product 
was finally oryat;a,lliaed from a minure of a<:etie a.oid, ethanol (60:fi0). m.p. 111-112°, 
yield -80% (.Found: 8, 9.10. C,JI,10.N.S requi1'88 8, 9.47). 

{2) Jf~ oJ 2.,U.!haiwo 3-pletl!fl 4-aetA,Z IHarbetltOIIJI 4-thiazoliu: ll:.e 
tbia10line compound (1.2 g.) diPIIOlved in minimum amount of a.cetio. acid, ethanol 
(l'iO: l'iO) wa.a treated with a solution of mercuric acetate (1.0 s) in ethyl alcohol acidified 
with acetic acid. The mixture wa.a atirred with • siiUIB rod and kept 24 hours at room tem. 
pera.ture, when a. precipitat-e appeared. In some ca&el tho precipitate appear1 after addi
tion of a. little amount of water to the millture. The Iesidue wu then collected by :filtra
tion, wuhed repeatedly with hot water, and finally with ethanol and very dilute acetio 
aoid, m. p.-187-188°, yield-82% (Found: Hg, 33.14, C.,H •• O.N.SHg, requires Hg, 33.M). 

TABLE I 

CHa-C __ N-R 

'I ! I I 

C.H~OOC-C C==N-R 
y 

Thiaaolinc compounds 

No.NameofR m.p. Yield %of s %oC %of m..p. Yield 'X,ofHg %of %of 
"C % FOIII1d Required gu• sa- oc % Fouud Required ae.-- Ger-

mina- m.ina- miM.- milia-
tion at tionin tion at tianin 
IOppm control IOppm the 

con-
trol 

I. -e.Ba- 111-112 80 9.10 9.47 29 91 187-188 82 s:u .. SS.55 21 95 
2. -cHs~(p) 82-83 70 8.8.5 8.79 !I !I 92 >250 7.5 !12.30 92.0.5 27 95 
!.~~~.. 90 72 8.34 7.86 !11 90 >250 65 S0. 52 SO.OB 21 95 
4. P·-cl-C'.sH. 96-97 7.5 7.32 7.86 17 96 173-176 7.5 29.67 30.08 0 !K 
.5.p-~. 116-87 80 5.9.5 6.4.5 28 97 170 65 27.04 26.99 20 90 
6. p-OO~CaJI. 1118-90 60 6.94 7.51 27 94 250-.2.51 60 28.65 29.24- 24 92 
7. m-NO.Ca:tf.. 165 55 6.82 7.47 45 91 >2~ 50 29.6.5 29.10 22 91 
8. p-NO.CeH4 200 7.5 7.10 7.47 72 9+ 242-249 55 29.81 29.10 23 90 
9 oe-c.o~~, 2-40 75 6.95 7.!10 32 90 >2.50 6.5 29.38 28.7!1 16 100 

10. #1-(l,oH, 2!10 80 7.51 7.!10 !I !I 88 20.5-2(16 70 28.!12 28.73 17 97 
~ell.·· 
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(3) lu~ tut.ol: 1!'or ftmgieid&l aB!&Y the method of Montgomery ~md Moore' 
with 11o •1ight:.modldea.t.ion baa boon aaec:J., Piriculario a-ryme(cav),1he canSBotiveorganimJ of 
the bla.at of rioe ha.• been uaed '" the tftt fungus. Complete inhibition at a ooncantratiall 
of 100 ppm wa.a observed in oaae of unmercurated oompounds, whereas complete inlrlbition 
at • conoentration of ISO ppm wu obaerved with the mercurated del"ivativee. 'Ihe m.p., 
a.nalytioaJ d.o.ta and fungicidal IWIII&Y (hued on peroentage of gcnminatiou at lu ppm) an 
ahown In Table I. 
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