
NOTES ei5 

time of 230. Thus with’relative retention times of 194 and 206 respectively, $,p’-DDT and 
$,$‘-TDE appear on an otherwise long flat part of the chromatogram between these 
earliest and later avian compound peaks. Although not completely separated one 
from the other, they can be easily detected and their levels estimated in extracts which 
contain avian compounds. 

Coupled with its reversal. of the usual dieldrin and p,$‘-DDE retention times, 
this column is a very useful addition to the usual silicone and Apiezon columns al- 
ready in operation. It has been used for the detection and estimation of small amounts 
of endrin in a series of samples containing much larger amounts of p&‘-DDE, nor- 
mally impossible on existing systems without resort to the thin-layer method referred 
to above. 

We thank the Government Chemist for permission to publish this work and 
colleagues for helpful advice. 
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G&s chromatography OF 3,bmethylenedioxyphenyl carbamates 

The gas chromatographic behavior of simple and N-substituted carbamatesl-3 
and of 3,4-methylenedioxyphenyl derivatives* has been creviously described. Several 
groups of workers have investigated the efficacy of uniting the herbicidal activity of 
carbamates with the synergistic action observed in the presence of .3,4-methylene- 
dioxyphenyl (MDO-phenyl) derivatives via the preparation of 3,4-MDO-phenyl 
carbamates6-10. Analysis of such compounds utilizing thin-layer chromatography has 
been reported earlier Ii. The documentation of analysis of 3,4-MDO-phenyl deriva- 
tives via various calorimetric means and by infrared spectrophotometry, and of 3,4- 
MDO-phenyl synergists by paper and thin-layer chromatographic techniques are 
given in this latter reference. 

The present study describes the gas chromatographic behavior of a selection of 
3,4-MDO-phenyl carbamates and the relation of elution data to structural features 
of. the aryl car,bamate substituents. . 
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The N-substituted. 3,4-MDO-phenyl carbamates were prepared by the reaction 
of sesamol with the appropriate isocyanate in a pyridine mediumlz. N-Isopropoxy- 
propyl-, N-butoxyethoxyethyl- and N-butyl-3,4-MDO-phenyl carbamates, and N- 
methyl-3,4-MDO-benzyl carbamates were obtained from Dr. El. I. THAYER, New 
Products Division, Gulf Research and Development Co., Pittsburgh, Pa., U.S.A. 

NOTES 

Gas chromatography was carried out utilizing a G ft, by 0.25 in. O.D. pyrex 
glass coil column packed with 4 oA 5217-1 fluorosiklicone on -80-100 
pretreated Chromosorb W, housed in an F & M model 1609 flame 
chromatograph. 

Melting point determinations were made on a Fisher-Johns 
Apparatus (Fisher Scientific Company, Silver Spring, Md., U.S,A.). 

mesh HnDS- 
ionization gas 

Melting Point 

Rasdts and discacssion 
The gas chromatographic elution data of the 3,4-MDO-phenyl carbamstes are 

presented in Table I. Separations were obtained for several of the isomeric aryl deriv- 
atives, although the N-?lzeta- and parn-tolyls were not resolvable under the condi- 
tions employed here. The column substrate (fluorosilicone) is of relatively low polarity 
and dipole-dipole interactions of this phase with the solute molecules would be es- 
petted to be almost completely absent. Elution order is roughly related to increasing 
molecular weight with the exception of (a) ‘the N-methoxyphenyl isomers which 
exhibited a prolonged elution time, and (b) the N-$92~trifluoromethyl-phenyl deriva- 
tive which eluted prior to N-phenyl-3,4-MDO-phenyl carbamate. 

All of the derivatives were observed to cleave thermally upon chromatography, 
liberating sesamol and a secondary peak, tentatively believed to be the aniline deriv- 
ative as follows: 

Sesamol 

The elution of o-chloroaniline matched that of the secondary peak from N-o- 
chlorophenyl-3,4-MDO-phenyl carbamate, as did several other substituted anilines 
coincide with the elution of the secondary peak of the respective carbamate. The 
secondary peak from N-+nitrophenyl derivative was not detected, 

N-substituted 3,q.-MDO-benzyl derivatives were prepared by reaction of pipero- 
nyl alcohol with the same isocyanate reagents in the presence of pyridine and sub- 
jected to chromatography. The results obtained were identical to those reported 
herein for the 3,4-MDO-phenyl carbamates with the exception that a piperonyl 
alcohol peak was detected in each case, which had an elution 1.67 relative to sesamol. 

The carbamates obtained from Dr. TEASER (see Experimental) were chromato- 
graphed on a IO y. SE-30 column in an F St M model 720 gas chromatograph con- 
taining a hot-wire bridge detector. The lower N-alkyl members, i.e., N-propyl- and 
N-butyl-3,4-MDO-phenyl, as well as N-methyl-3,$-MDO-benzyl carbamates exhi- 
bited no cleavage during chromatography. However, the comparatively bulky N- 

J. Chronznlog., 27 (1967) 255-2$3 



NOTES 

8 TABLE I 

GAS CHROMATOGRAPHY OF 3,4-METRYLl3NZDIOXYPWENYL CARBAMATES 

0 

O/ c%:o -0 \’ 
-0kNHR 

Compound R 
NO. 

MOl. 
Wt. 

7n.P. 
("Cl 

Relative 
elulionfi 

I 

2 

3 

z 
6 
7 
8 
9 

IO 

II 

12 

I3 
I4 

Phcnyl 245 
cyclollcxyl 251 
o-Tolyl 259 
nz-Tolyl 259 
$-Tolyl 259 
o-~Metl~oxypl~cnyl 275 
fi-Methoxyphcnyl 275 
o-Chlorophenyl 279 
nz-Chlorophcnyl 279 
gb-Cl~loroplicnyl 279 
p-Nitrophenyl 290 
c+Naphthyl 295 
wz-Trirluoromcthylphenyl 313 
p-Bromophcnyl 324 
Sesamol 

1211-122 

130-132 

142-143 
s4- 55 

151-153 
75- 79 

164-165 
9G- 97 
go- 91 

170-171 
IS7-‘89 

15 7-158 
12g-130 

178-179 

0.18, 1.00 

0.19, 1.00 

o.Ig, 1.00 

0.22, 1.00 

0.22, 1.00 

0.53, 1.00 
0.59, 1.00 
0.31, 1.00 
0.29, 1.00 
0.32, 1.00 
-b, 1.00 
0.42, 1.00 
0.17, 1.00 
0,50, 1.00 

1.00 

a Relative to scsamol as 1.00. Column: 6 ft. by 0.25 in. O.D. pyrcx glass coil, 4 o/o QF-1 on 
80-100 mesh I-I&IDS-pretreated Chromosorb W. Conditions: column I 15”; injection port 70 V 
(cartridge-heated block) ; dctcctor 22~~; range 1000; nitrogen carrier 88 ml/min; hydrogen 
123 ml/min; air 300 ml/min. 

h No secondary pcalc observccl. 

TABLE II 

MOIETY VALUES OF ARYL SUBSTITUENTS IN 3.4~METWYLENEDLOXYPWENYL ARYL CARBAMATES 

Covafioac~td R Moiety 
No. value 

I3 
1 
3 

! 
9 

IO 

14 
ti 

7 

~WKF, 
H 
o-CI-I, 
wCI-I, 
t-FII% 

,YZl 

s-g1 - r 
o-CH,0 
~-CH,0 

-0.025 
+ 0.000 
-t_ 0.024 
+0.111 

+0.111 

+ 0.23G 
+ 0.207 
+ 0.250 
+ 0.444 
+ o-469 
+0.516 

allcoxy derivative, i.e., N-butoxyethoxyethyl-g,+MDO-phenyl carbamatc decom- 
posed on chromatography. A composite chrom?togram is given in Fig. I. 

Values were obtained for aryl substituent moieties for the N-aryl-g,Lt_MDO- 
phenyl carbamates by determining [log (i l IO) - log (+ l IO) ] , where i and q5 represent 
the relative elution values in Table I of any aryl substituted carbamate and the 
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N-phenyl-3,4-MDO-phenyl carbamate, respectively. The values are given in Table II. 
The relative influence of the various substituents towards chromatographic elution 
may be readily discerned. The elution influence of halogen is in the order of F > Cl > 
Br, while it is likewise apparent that the position of ring attachment in isomers is 
important. A more detailed structure-elution study was reported earlier for diverse 
simple and N-substituted carbamate9. 

Fig. I. Composite chromatogram of synergistic 3,+MDO-phcnyl carbamates. Peak identity: (I) 
break-down product of 3,4-MDO-phenyl-N-butoxycthoxyethyl carbamate; (2) N-metliyl-3,A~- 
MDO-benzyl carbamate; (3) N-butyl-3.4-MDO-phcnyl carbamate; (4) N-isopropoxypropyl-3,4- 
MDO-phcnyl carbamate. 
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