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Recently we reported that the NMR spectra of the alkyl N-methyl-N-aryl- 

sulfonylmethylcarbamates I - III showed only temperature dependence of the signal 

of the ester alkyl group (1). It was suggested that the barrier to internal 

rotation merely involved the ester group itself since the data then available 
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made amide resonance unlikely. However, further studies with related carbamates 

(2) now show, that these results may be explained by assuming hindered rotation 

about the carbonyl carbon to nitrogen bond (referred to as the amide bond) and by 

considering intramolecular shielding of the ester alkyl group by the aromatic 

ring. 

In compound IV, m.p. 140-141°, cis-trans isomerism within the ester 

function ought to be indicated by a broadening of the ester methyl absorption on 

lowering the temperature. However, if there were only hindered rotation about the 

amide bond, then the ester methyl signal should be temperature independent and 

should remain sharp since the nitrogen substituents in the carbamate are the same. 
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In fact, only broadening of the methylene signal (6 5.1 ppm) was found down to 

-8OO. This observation can only be reconciled with slow rotation about the amide 

bond (3). In agreement with this, a splitting (0.06 ppm) of the N-methylene group 

of I has now been found at 7O in deuterochloroform as the solvent. In hexadeutero- 

acetone as the solvent, the N-alkyl protons in I-III give signals which are 

temperature independent (I) and we attribute this to the fact that the chemical 

shifts of these groups in the different rotamers by chance happen to coincide (4). 

It is noteworthy that the ester methyl group in IV absorbs at a higher 

field (6 3.12 ppm) than is normally found (5) in methyl N,N-dialkylcarbamates 

(6 3.6 - 3.8 ppm). On basis of electronic effects, a downfield shift would be 

expected due to the electronwithdrawing properties of the arylsulfonyl groups. One 

of the rotamers of I also shows (1) an ester methyl signal at rather high field 

(6 3.17 ppm at loo). Since these chemical shifts are almost concentration 

independent, we attribute these upfield shifts to intramolecular shielding of 

the ester methyl group by the aromatic ring. As can be seen from molecular models, 

this methyl group can be situated easily above the plane of the aromatic ring in 

an apparently favourable conformation. Results obtained with related com.pcunds 

V - X are shown in the Table. Broadening or splitting into two unequally populated 
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sites of the N-alkyl signals and the ester methyl signal is observed u?on lowering 

the temperature owing to hindered rotation about the amide bond. In the carbamates 

V - VII and the thioncarbamate VIII a fairly large difference in chemical shift Of 

the ester methyl group in the rotamers is interpreted as resulting from different 

intramolecular shielding by the aromatic ring. By contrast, the carbamates IX and 

X exhibited only slight broadening of the ester methyl proton absorptions down to 

-5oO. No upfield shifts for these signals were found. 
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TABLE 

‘Chemical shifts of the ester methyl group 
in the tarbamates V-X in CQCl, solution 

Compound m.p. Temp. I %a-13 l 

I (OC) 
V 
VI 
VII 
VIII 
IX 
X 

106.2-107.2 10 3.40 (44%); 2.87 (56%) 
97.9-98.6 10 3.59 (45%); 3.31 (55%) 
** 10 3.65 (40%); 3.35 (60%) 
93-94 37 3.92 (38%); 3.49 (62%) 
63-64 -50 3.82 
94-95 -50 3.79 

(OC) (mm) 

i Rotamer population indicated between brackets 
t* b-p. IlEo/ mm 

In comparison with I - VIII, IX lacks an aromatic ring and consequently the 

difference in magnetic environment of the ester methyl group in both rotamers is 

almost completely eliminated. In the carbamate X, the additional flexibility of 

the molecule as compared to I, resulting from the introduction of a methylene 

group between the aromatic ring and the sulfonyl group, apparently also eliminates 

the shielding effect. 

Some additional evidence for the proposed intramolecular shielding effect 

in I - VIII was obtained from solvent effects. Intermolecular association (6) of 

the 0CH3 group in these carbamates with benzene as the solvent will be reduced 

when intramolecular shielding is present. This is confirmed by the observed shifts 

of the ester methyl signal when deuterochloroform is replaced by benzene as the 

solvent. The upfield shifts of the high-field signals of I and V (loo; I, 0.27 ppm; 

V, 0.28 ppm) are smaller than those of the low-field signals (loo; I, 0.34 ppm; V, 

0.38 ppm) and those of the ester methyl signals of IX (0.47 ppm) and X (0.39 ppm). 

Quantitative thermodynamic data obtained by complete line shape analysis 

(1) and further studies on structurally related carbamates and 

be published in due course. 

thiocarbamates 
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