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Note 

Application of thin-layer chromatography in the resoluttion of mixtures of 
isomer++ mono- and di-aryl twoureas, thiazoles and thiazolines 

It has been reported earlier1 that equimolccular mixtures of a few isomeric 
mono- and di-aryl thioureas, thiazoles and thiazolines are separated into their com- 
ponents by thin-layer chromatography (TLC) in at least six solvent systems. In this 
work, an attempt has been made to separate a greater number of mixtures of isomeric 
thiourcas, thiazolcs and tbiazolines more satisfactorily using a large number of 
solvent systems, A further clcven solvent systems, including both polar and non- 
polar types, liavc been usecl with success for completely resolving these isomeric 
mixtures. 

An adjustable Dcsaga TLC applicator was used, and the adsorbent was Silica 
Ccl G (E. Merck) according to Stahl for TLC. The well clcancd glass plates wcrc 

]?I,* VALUliS Olz ISO~I~RIC hlOSW AND S;yi~l.IJI.ARYL THIOURILAS IN VARIOUS SOLVENT SYSTBLIS 
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/I B C I> 1; 17 G kf 
- _... .._ .-__.-_.- ..__._ - --.__._ - ._-.-_-- -._ .._. --.-. 
2’i.m oj ilcvcloprt~orl (r&u) 

._ _ . 
30 as 30 .ra 15 3.5 30 35 

._. . ..- ___... _ . . ..-..--.......__-....._. ..- ..- _^ . . . . .-... -.- .--. _-..--__--- .__--_-- .______ .__-.- _.._..__ --.--...--.I-- ..-. 

I p-Csrboxyphcnylthlourca, 0,so 0.05 0.06 0.12 0.03 0.05 0.06 
2 o-Carboxyphcnylthiourca 0097 0.27 0.29 0083 O.IIf o-73 0.88 

3 P-Chlorophonylthiourca 0,80 
4 o-Cl~loropl~onyltl~liourci~ 0.97 
5 $-Nitrophcnylthiourcn 0.27 0.30 0.80 0.45 
6 rn-Nitrophcnylthiourcit 0.19 0.10 0.78 0.05 

;: 
o-Nitrophcnylthiourcn 0.55 0.49 0.90 o-33 
S\,ra-cli-o-carbnxyplicnyltliiourcn, 0.95 O.lG 0.14 0.80 
S’vrrt-cli-p-cnrboxyplicnylthiourcn 0.37 

04.3 0.78 0.81 0.88 

g 0.0’2 0.2B 0.2 I 0.20 

IO .~~lr,r-tli-o-nitropllcrryltliiourcn 
0.03 0.03 0.39 

S~lrrr-tli-,n-nitroplicnyltliiourcn 
0.52 0.22 0.89 0.87 0.84 

If 0.70 0.39 0.70 O.G2 0.77 
12 S~nr-cli-p-nitrophcnyltliiourcn 0~13 0.12 0.80 0.64 0.07 
13 Synr-cli-o-tolylthiourca 0.4s 
14 S~rwli-rn-tolylthiourcn 065 
‘5 S~t~t-tli-p-to~yltblourcn o&g 
IG Synr-cli-w-chlorophcnylthiourcn 0097 
17 .S3’rn-cli-p-chloropllcnylthiourcn 0.71 
__,,___.__-_- _.__-.-- ------ -._____ -_.___-___._.___-_~__ . . .._ - __.__.._” -_.__. -_-__. .._ 

n Solvcnta : A = wntcr-cthylcnc glvcol (9o:ro): B z pctrolcum other (4o-Go”)-clicthyl 
cthor (50 :5b) : C = pctrolcrrm cthcr (Go-So”)-chloroform (5o:so): 1) = bcnscnc-ncctono (50 :5o) : 
E = bcntcnc-chloraform (50:50); 17 = bonzcnc-isobutnnol (60 :40) ; G = l.xxwonc-nmyl nlcohol 
(Go:40); arid 1-I = bcnscnc-methanol (50:50), 
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coated with the adsorbent to a thickness of 250 ,u and the developing time varied 
from 12 to 35 min, depending on the nature of the solvent. The plates were developed 
by the ascending technique inside air-tight glass chambers that had previously been 
well saturated with the solvent vapour. The operating temperature was ~4-25~ and 
the relative humidity of the atmosphere was 60-65%. After the development was 
completed, the plates were dried so as to evaporate the solvent and then the spots 
were maclc visible by spraying the plates with various reagentW. 

The following equimolecular mixtures were successfully sepnratcd on TLC 
plates in various solvent systems as shown in Tables I and II: o- and fi-carboxy- 
phenylthioureas ; o- and +-chlorophenylthioureas; o-, IN- and +nitrophenylthioureas; 
s_llnt-cli-$jz- and -$-chlorophenylthioureas; sync-cli-o- and -fi-carbosyphcnylthioureas ; 
sJ!tit-di-o-, -?I&- and -@-iitropl~enylthiourcas; s>JljE-cli-o-, -IJZ- and +tolylthioureas; 

TARLE II 

h?~ VALUIJS OF ISOhlI~RIC TMIAZOLPS AND TIIIA%OLINBS IN VARIOUS SOLVRNT SYSTEMS 
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No. CornfJorr,rd Solvcrtl syslm 
_. . ._ .,._. __. ._ . ._.__ ̂ ___ 

B C r: J I\’ L 
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a5 30 35 30 25 30 
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I 

2 

3 
4 

2 

i 
9 

IO 

II 

z-o-Carboxyphcnylnmino-4-mcthylthi~zolc 
z-P-Carboxyphcnylamino-4-mcthylthiazolc 
z-u-Naphthylnmino-.~-n~ctllylthiazolc 
z-P_Naphthylnmino-.~-nwtllylthinzolc 
z-o-Nitrophonylnmino-4-mcthylthiwolc 
z-rtz-Nitrophcnylnmino-4-mcthylthiaaolc 
a-fi-Nitrophcnylnmino-4-mcthylthinzolo 
z-o-Chlorophcnylnmino-$-mcthylthinzolc 
z-m-Cl~lorol~hcnylnmino-4_mcthyltl~iwo1c 
z-p-Chloropl~onylnmino-4-n~ctl~y1t1~i~~zol~ 
a-o-Carboxyplw2ny1imino-3-o-cwboxyplicny1- 
4-plicnyl-A”-tliiarolinc 
z-p-Carboxyphcnylimino-3+- 
cnrboxyphcnyl-4-phcnyl-&-thinsolinc 
z-a-Naphthylimino-3.u-naphthyl-4-phcnyl- 
AWiinzolinc 

0.86 
O.Z‘l 
0.77 
o.Go 
0.19 

O-77 
0.79 
0.23 
0.70 
0,71 

0091 
0.32 
o,H2 
o.GS 

0.88 

0.27 
0.43 
O*ZH 

0. IS 
0.71 
0.76 
0.24 

0.73 
0.79 

0.83 
0.23 
0.40 
0.22 

12 

I3 

=4 

15 

1G 

=7 

18 

19 

0,IS 0.20 0.28 

o.G.1 0.Gg 036 

0,76 0.25 o.8G 

0.58 o.l)o 0.G2 

o,55 0.67 0,clo 

0,40 0.44 0,882 

0.70 0.73 0,GI 

0.82 0.93 0.79 

o&l 0.94 025 

0.2G 
0,7r 
0.7G 

0,1g 

0.59 

0.20 

0.80 

0*45 

0,2G 

o.Go 

0.75 

0478 

0.92 0,RI 

0.43 0.22 
0.71 0,41 
0.49 0.23 

0.2 I 
0.75 
0,81 

o.G5 0.25 
0.92 0.71 

0.95 0.75 

o.aG 0~18 

0.7G 0,Ga 

0.50 0.40 

0.31 064 

069 

z- -Naphthylimino-3.P.naphthyl-4-phcnyl- 
% A -thinzoline 

z-o-Nitrophonylimino-3-o-nitrophcnyl-4- 
plionyl-do-tliinzolinc 
z-p-Nitrophcnylimino-3-P-nitrophcnyl-4- 
phcnyl-d6-thiazolino 
a-a-Chlorophcnylimino-3-o-chlorophcnyl-4- 
plionyl-d4-thiaxolinc 
2-m-Cliloropl~cny1imino-3-~t~-cliloroplicnyl-.~- 
phcnyl-A”-thinzolino 
z-p-Chlorophonylimino-3.p-chlorophcnyl-4- 
plienyl-d6-thiazolino 

0.50 

0.80 0.73 

O,GI 0,88 

o.Go 0.90 
_- _._. ----_.__-__.-_____._ . . -___.__... ._.- ..-.....--____.II _._...._ _____.__..____________ .,.. _ _... ,_.___.__ .._. 

a Solvonts: I3 = pctrolcum other (4o-Go”)-other (50: 50) ; C = pctrolcum other (Go-Soa)- 
chloroform (50 : 50) ; F = 
(50:50); IC 

bcnzonc-isobutnnol (Go :40) ; J = pctroloum ctlicr (4o-Go’)-bcnzcnc 
= pctrolcum other (‘IO-GoO)-mcthnnol (~o:Io): nncl J, = pctroloum other (40~boo)- 

benzene (zo:So). 
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z-o- and -~-carboxyphenyl,mino-4-metl~yltl~iazolcs; z-a- and -/3-naphthylamino-4- 
metl~yltliiazoles; 2-w. -nz- and -+-nitrophenylamino-4_mePhyltl~iazoles; 2-o-, -vn- and 
+Ailoroplienylamino-+metl~yltliiazoles; 2-w and -+-carboxyphenylimino-3-o- and 
-p-carboxyplIcnyl-4-phenyl-d4-thiazolines; z-a- and -P_napl~tl~ylimino-3-w and p- 
nalhtliyl-+plienyl-L14-tliiazolines; 2-o and -$-nitrophenylimino-3-o- and +nitro- 
phcnyl-+phenyl-A”-thiazolines; 2-o-, -m- and -$-chlorophenylimino-3-o-, -wz- and 
+cliloroplienyl-+plienyl-L14-tliinzolines. 
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