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Thiwlayer ehrcwtvattography of NM(p-toluenesulfonyl)l-carbamates 

&n earlkr stundies. we have described the chromatographic behavior (including 
iLEn-knyer)) sd vatiomns dasses. of carbamates, viz., 3,4-methylenedioxyphenyl- and 3,4- 
mn~ettlh~yktnedK.oxybenzyIl esters r, N-hydroxy-N-methyl-carbamate ester@, the isomeric 
~bnoh~~Bn~~n_~~~~~l~~acety~ carbamates3, and N-carbamoyl-aziridines*, and by paper 
~Ilnrornna@grr+h~y mmsubst~tuted as well as N-hydroxy-carbamatc ester+. 

Gas ~Rnra~matography has been utilized for the evaluation of unsubstitutedses, 
Wsunbstitiunlkd and NJWIisubstituted carbamate esters’@, N-hydroxymethyl-Q, 
~Mara~&EnyllJ~~ ~~s((z-~~~l;oethyl)-1”, trichloroacetyl-11, m-fluorosulfonylphenyl-12 and 
3.~-~~~gine~~l~~~~~yn-m3 carbamic acid esters and N-carbamoyl-aziridinesla. 

TRnk .sUundy rellattes prim;ariIy to the chromatographic and chromogenic evaluation 
off a se&s off N-(@-tosyl)’ al!kyl and aryl carbamate esters as well as a number of 
mdihg (@&ennzernesullformy~)~-carbamates. A variety of $-benzenesulfonamides have 
be2ern hdhdkd ffoh chromatographic comparisons. 

A mnunnnber off @vn-substituted benzenesulfonyl carbamates have been recently 
reponlted. ta>, have untillity as herb,icides’s-17, while various benzenesulfonyl carbamate 
du+-n CS~~E~~ @IS lv-vdn ios: N-[$-tosyl)-urethans 10 have been used in the preparation of 
suUBorny1unreas wh.kI-n llnave recognized utility as oral hypoglycemia agents. 

T%“k~n-%op~y &‘Ftm~matog~a~h~. The silicic acid chromatoplates were prepared 
ao~oraJiu~~g to l&e nmetLhod 03 M~RLE~L* AND CHIBA 2O. Silica Gel DF-5’ was applied on 
8 x. 8 fnn. @kntes to a %hiicIkness of zSo ,u. After air-drying, the plates were activated in 
~HII a~vern for 30 mimn. Acetone solutions (r-z ,ul containing I-IO pug/@) of test substance 
were a@kdl a.k~nng a Iline 2.5 cm from the lower end of the plate and developed by the 
ascern&.ung rnneikkU (30 min, CU. 12 cm). After evaporation of the solvent, the spots were 
IIocakd by U.V_ detection~,then sprayed with one of the chromogenic reagents and the 
titia.I coJor d.eveIoprneant as well as subsequent color changes noted with the results 
CkW&ed iinl TcLbIle H, 

The devenoping sdved systems utilized in this work were : 

(A)) z.sa~& acetone in benzene 
((B)) z.o~& dm3d in benzene 
[C.)) Bmzceam+ethyl! acetate (So 20) 
(D)) Acetone-benzene-water (65 : 30 : 5)21 

(IS)) Chkm~fcmnn-9; yo, ethanol (9 : I) 22 

Dd&i9ug YeageBnk 

be;I) DDQ Yeagmt. 2% z,3-dichloro-5,6-dicyano-I,4-benzoquinoneimine in 

(zi T’MZ TeageptC. zyO, tetracyanoethylene in benzene. 
(3) G+Ms reage-vk z %, z,6-dibromo-N-chloro-&benzoquinoneimine in benzene. 
((L@ FCNP reqgmt 23~24. Mixture of equal volumes of IO O/~ sodium hydroxide, 

IO Oh, sa~&unm tilhroprumsside, IQ o/O potassium ferricyanide diluted with 3 volumes of 
water, rnkecI irn qua8 vollumes with acetone, and the mixture left to stand 30 min 
@or tko Use. 
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TABLE I 

SPOT coL0R.s 037 N-(~-T~SYL)-CAR~AMA~ES ox SILICA GEL DF-5 
Colors developed at room temperature: I3 = blue; Bra = brown; C = crimson: Cr = cream; 
G = green; Gr = grey; L = lilac; Lav = lavcndar: XI = maroon; 0 = orange; 01 = olive; 
I? = purple: Pk = pink; T = tan; V = violet; W = white; Y = @low; wk = weak. 

3 4 

Soz-r-$-O-R 

I-IO 

9 
IO 
II 
12 

I3 
*4 
15 
IG 

=7 
18 

19 
20 
21 
22 

23 
24 
25 
2G 

27 
28 

Methyl 
Ethyl 
7z-Propyl 
Isopropyl 
Ally1 
le&Butyl 
Amy1 
octy1 
Cyclopentyl 
Cyclohexyl 
Phenyl 
Benzyl 
p-Phenethyl 
Anisyl 
3,4-Mcthylenediosyphenyl 
3,4-Methylencdioxybenzyl 
o-Chlorophenyl 
m-Cl~lorophcnyl 
p-Chlorophenyl 
2,3-Dichlorophenyl 
2,4-Dichlorophenyl 
2,5-Dichlorophenyl 
o,G-Dichlorophenyl 
3.4-Dichlorophenyl 
3,5-Dichlorophenyl 
2,4,5-Trichlorophenyl 
2,4,G-Trichlorophenyl 
2,3,4,6-Tetrachlorophenyl 
Pentachloroplienyl 

30 Amino 
31 Nitro 
32 N-Acetyl 

Amino 
Fluoro 
Chloro 
Nitro 
Methoxy 
Carboxy 
Tolyl 

Cr 
Cr 
Cr 
Cr 
Cr 
Cr (wk) 
Cr (wk) 
Cr (w-k) 
Bn 
Bn 
Y-G 
Y 
0 
B-Gr 
B4G 
G 
\- 
‘L: 
Y 
V 

EZGB 
Lav/Bn * * 
B-Gr 
Pk 
R-Gr 
Gr 
Pk 
Y 

I? 
Pk 
l?k 

P 
Y-O 

;I: 

Y-O 
Y-O 
o-c 

I--c--rT 
Y-GeT 
Y-G--tT 
Y-G-+T 
Y-G 
Y-G+T 
Y-G+0 
Y-G-+0 
T 
T 
01 
01 
01 
Pk 
V-+0’ 
B-V-PL - 
o-c 
0 

C?G 
Y-G 
Y-G 
Y-G 
Y-G 
Y-G 
G 
Y-G 
Y-G 
G 

B-Gr 
B-Gr 
B-Gr 

W 
\V 
W 
W 
W 

:z 

Bn 
Bn 
En 
Bn 
Rn 
Bn (wkj 
Bn (w-k) 
Bn (wk) 
Pk 
Pk 
0-Gn 
Bn 
Bn 
Y-Pk 
V4JL * 
0 
0 
0 
o-c 
I- 
Pk-0 
Y-O _ 

z-c 
x--o 

co 
C 
1--o 

B (wk) 
B (u-k) 
B (u-k) 
B (wk) 
B (wk) 
B (wk) 
33 (w-k) 
B (w-k) 
T 
T 
Gr 
C 
L 

&p* 

T 
Y-O 
B-G’ 

. 

:: (w-k) 
L (w-k) 
0 

: (w-k) 
L (wk) 
0 
0 
0 
0 

p9, (wk) kk (wk) 
Y Pk (u-k) 

o-C-41 
Cr 
Cr 
Y 
Y 
\V 
T 

v 
o-c 
T 
T 
Pk 
T 
0 

* Color development after I min at go”. 
* l Fluorescence after spraying. 
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TABLE II 

RF VALUES x TOO OF ALICYL AND ARYL N-(+TOSYL)-CARBAMATES 

Compound R 
No. 

1v.p. (“C) Solvent systems 

A B C n E 

so,y-~-o-R 

l-l 0 

I 
2 
3 
4 

: 

z 
9 

IO 
II 
12 
13 
14 
15 
16 
17 
IS 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2s 
29 

Methyl 
Ethyl 
+Propyl 
Isopropyl 
Ally1 
le.&-Butyl 
Amy1 
Octyl 
Cyclopentyl 
Cyclohexyl 
Phenyl 
Benzyl 
j%Phenethyl 
Anisyl 
3,4-Methylcneclioxyphcnyl 
3,4-Methyleneclioxybenzyl 
o-Chlorophenyl 
m-Chlorophenyl 
p-Chlorophenyl 
z.3-Dichlorophenyl 
z,4-Dichlorophenyl ’ 
2,5-Dichlorophenyl 
z,G-Dichlorophenyl 
3,4-Dichlorophenyl 
3,5-Dichlorophenyl 
z,4,5-Trichlorophcnyl 
2.4,6-Trichlorophcnyl 
z.3,4,6-Tetrachlorophenyl 
Pentachlorophenyl 

R 

30 Amino 
31 Nitro 
32 N-Acetyl 

Amino 1G4-1G6 IO 
Fluoro 12G-128 15 
Chloro 145-146 26 
Nitro 175-177 39 
Methoxy 113-115 32 
Carboxy 294-296 7 
Methyl 136-138 20 

106-107 II 

82- s4 I6 

64- 65 22 

79- 80 16 

Ga- Gg 30 
115-117 21 

45- 46 27 
53- 54 33 
71- 72 17 
85- 8G 23 

116-118 25 
98- 99 32 
93- 95 38 

IIG-117 37 
133-135 26 
113-115 33 
11g-120 33 

98- 99 20 
91- 92 II 

112-113 29 
113-114 30 
132-133 23 
113-114 17 
117-118 6 
129-130 II 
125-127 30 
138-139 37 
119-121 40 
140-14x 36 

IS 

24 
29 
23 
35 
28 
35 
47 
27 
32 
34 
40 
46 

22 
33 
40 

:: 
38 

;7 
35 
21 

;z 
42 
44 
36 

22 
28 
35 
26 
39 
35 
44 
55 
29 

:: 
39 
45 
41 
30 
36 
44 
32 
24 
41 
43 
34 
27 
19 
22 
40 
48 
57 
51 

37 
42 
47 
39 
54 
46 
56 
67 

;2’ 
54 
60 
6.5 
63 

;5 
61 
50 
42 
57 
56 
so 
42 
35 

;: 
65 

zr, 

;z 
40 
33 
46 
40 
48 
59 
42 
48 
so 

29 
58 
41 
46 
55 
43 
36 
53 

$ 
40 
32 
26 

2: 
66 
63 

146-147 IO 20 23 25 
147-149 

9: 1: 
48 $Z 52 

212-214 31 45 35 

13 
20 

;z 

“: 
27 

23 
29 
43 
56 
so 

35 
40 

2; 
60 
2s 
48 
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carbamates underwent thermal cleavage to $-toluenesulfonamide and the respective 
phenol during gas chromatographic analysis. This present study has indicated the 
feasibility of separating tl1e allcyl and aryl N-(P-tosyl)-carbamates intact bythin-layer 
cl1romatograpl1ic techniques. 
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