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CHROM. 3497
The gas chromatography of isothiocyanates and 3-substituted rhodanines

Gas chromatography (GC) has already been applied to isothiocyanates such as
of alkyl isothiocyanates' ® and some results have appeared in the literature?=5, The
separation of isothiocyanates from g-substituted rhodanines using thin-laver chroma-
tography has also been reportedt. However, no d: Lt.t have been given on the separation
of 3-substituted rhodanines by GC,

The results obtained from a study of the reactions of isothiocyvanates with
thioglycolic acid showed an extr aordinarily high reactivity of ionized mercapto
derivittives, T3y their reactions it was found that 3-substituted rhodanines were
formed?®
: The present rescarch was undertaken to develop i possible method for the sep-
aration of various substituted isothiocyanates and 3-substituted rhodanines by GC.
The influence of substituents attached to the benzene ring of compounds investigated
on retention time was also studied, |

Lxperimental
. The appropriate isothiocyanates were prepared according to refs, o and 1o and
3-substituted rhodanines according to ref, 11,

The instrument used was o Hewlett-Packard 5750 13 gas chromatograph with a
flame-ionisation detector, A 183 3¢ 0.2 em cnlumn packed with Diatoport (So-100
mvsh) and coated with ro 2 silicone gum UCW g8 was used. The flow rate of the car-
rier gas (nitrogen) was 20 ml/min, The injector port and detector temperatures were

TABLIST
RETENTION TIMES FOR COMPOUNDS R-NUS

N, n Mol woeight 13, p i p. I
o (" Ctorr)) (2ein)
1 4-lithoxyphenyl 170.2. 010y 18.03
Kl 4-Methoxyphenyl 1H5.21 -, 10,85
3 J-Acetyiphenyl 177,02 12 18.50
4 4-Carbethoxyphenyl 207,25 5h 1. 70
5 4-Nitrophenyl 180,18 t2r-rae 19,00
0 - biromophenyl 21.4.00 61 17,48
7 4-Tolyl 140.21 20 15.12
S 4-Dimethylaminophenyl 178.25 7 20,00
q Phenyld 135.15 120/35 12.00
10 3-Nitropheny! 185008 55 17.80
1t Methyl 73.118 35.9 3.78
‘ 110(750)
12 n-liutyl 115.19 160 10,00
13 lenzyl 140,21 tyo-1.41/17 160,08
1.4 1-Naphthyl 1852, 55--58.5 21,748
15 2-Nuphthy! 185.2.4 Gr=hHz 2142
1o 4-Bromobenzyl 218012 14.4/5 20,10
17 $-HBromao-g -hiphenyl 200,10 132133 27.87
1S g-Bromo-t-naphthyl 200 1.4 135—137 25,20
1e) t-Naphthylmethy! 19927 40 23,54

20 4-Nitro-1-naphthy! 230,2. 73.5-75 20,28
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2507 wnd 260?, respectively, The column temperature was programmed between
50 and 3507 at 107/min,

Results'
‘ We investigated various substituted isothiocyanates and  3-sabstituted. rho-
danines. Retention times for isothioevanates determined in a non-polar liquid phasce
are wiven in Table T and those for 3-substituted rhodanines in Tuable 11,

Trrom the data, it can be seen that the isothiocyanntes studied differ in retention

PTABLE T

RETENTION TIMES FOR COMPOUNDS

RN O

P h“/'
| !
{ I
TOoe ¢S
N
~‘\ //
cr,
No. n Mol aveight  B.op. I
() (i)
! J-Ethoxvphenyl 253.84 INO 18] 2402
2 J-Methoxyphenyl 230,32 150158 23..45
3 4-Acetyiphenyd 251.33 147 148 20,54
K g-Carbethoxyphenyl 281,340 tig 115 25,0010
5 J-Nitrophuenyl 254,40 220228 27,24
0 4- Bromophenyl I8N 20 12103 25.43
7 4-Tolyl 223,32 1O 5108 210,73
N - Dimethyvhvuninophuenyl 252,30 d04- 200 20,1,
3 I"henyl 204).40) 1921093 20,70
to A-Nitrophunyl 254,20 105 - tanh 25.51
1 Methyl 1y7.22 Oe)-70 13.08
12 1-Naphthy 250.35 1HN8 25,23
13 2-Naphthyl 250.35 185186 20,01
1.4 t-Naphthyhnethyl 27348 (R 28,35
15 Lienzyl 203,32 N2a5 83 22,00
th J-Bromobenzyl 302,41 0500 25,008
17 4-Hromo-g’-biphenyl RUSIRIE INS-100 3oz
Y
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Fig, 1. I\'ulntiunshfp between retention times () of g-substituted rhodanines and gesubstituted
isothioeyanates, Numbers refer to compounds Tisted in Tables T and 11
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times, and the same is observed for the g-substituted rhodanines, The retention times
were 5.9 min higher for the 3-substituted rhodanines than for the isothiocyanates. The
results indicate that the mixture of these compounds could be successfully separated
by gas-liquid chromatography.

CWe found that the plot of the Hammett constants against retention times for
4-substituted isothiocyanates and 3-substituted rhodanines was not linear (correlation
cocificients » =: 0.54 and r == 0,36, respectively)!® However, a lincar relationship
between the retention times () of 3-substituted rhodanines and g-substituted iso-
thiocyanates was observed (correlation cocfficient » = 0.80) (I%ig. 1),

- From the datain Tables T and 11 it might be assumed that electron-releasing
substituents shift the retention times to the lower values whilst electron-withdrawing
substituents have the opposite effect.

[n comparing the adsorption coefficients (liquid-solid phase)® and partition
coeflicients (liquid-gas phase), it was found that both methods can be applied to the
separation of the compounds studied. However, the differences in retention times are
greater than those in K values of variously substituted isothiocyanates and 3-sub-
stituted rhodanines.
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