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(/.-NH8COI4SO,-N=/ ~y), and for many 

other active sulfanilamides. It should be ob
served that Bell and Roblin4 originally suggested 
that the individual anions in more acidic sulfanil
amides such as sulfadiazine, sulfanilylurea, and 
3-sulfanilamido-l,2,4-triazole are less active than 
sulfanilamide anions because of the decrease in 
negative character of the—SO2 group, but that 
this effect is counteracted by a greater number 
of anions.6 

Simple vinylogs of sulfanilamide such as 
^-NH2CtH4CH=CH-SO2NHR have occupied 
the attention of one of us for some time. These 
compounds are now of especial interest since the 
contribution of resonance structures with a co-
planar amino group should be appreciable due to 
the possibility of a contribution from structures of 
the type H,N=<^[%=CH—CH-SOiNHR, in addi
tion to those attributed to sulfanilamides by 
Kumler and Daniels. If, as Kumler and Daniels 
suggest, the sulfonamide group is significant for 
activity only insofar as it affects the amino group, 
these vinylogs should be active. Up to now only 
one compound of this type has been tested. 
2-£-Aminophenylethene-l-sulfonamide (R = H) 
appears to be practically inactive in vitro. 

(4) Bell and Roblin, T H I S JOURNAL, 64, 2905 (1942). 
(5) Kumler and Daniels attribute tne low activity ol very acidic 

sulfanilamides to tne impenetrability of the cell wall toward anions, 
as originally suggested by Cowles, Yale J, Biol. Med., 14, 599 (1942), 
rather than to the concentration effects postulated by Bell and 
Roblin. 
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AN AZEOTROPE IN THE SYSTEM 
n-BUTANE-METHYL BROMIDE 

Sir: 
In analyzing the products of reactions of mix

tures containing butanes, methyl bromide, and 
aluminum bromide,1 a successful procedure has 
been to remove excess methyl bromide from the 
volatile fraction by reaction with ethanolamine 
and to determine the paraffin hydrocarbons re
maining by low temperature micro-fractionation. 
In one such experiment, where there was poor con
tact between the halide and amine, the distilla
tion showed no w-butane (b. p. —0.6°), but did 
give a methyl bromide fiat (b. p. 3.5°2), and in 
addition a puzzling fraction boiling at approxi
mately — 5° (atm. pressure). 

The only possibilities for this —5° fraction 
would be unsaturates (butadiene, b. p. —4.8°; 

(1) These experiments are to be presented shortly for publication 
THIS JOURNAL. 

in (2) The value 4.6° in the "Handbook of Chemistry and Physics," 
25th Edition, Chemical Rubber Publishing Co., Cleveland, Ohio, 
p. 880, is in error. See Egan and Kemp, T H I S JOURNAL, 60, 2097 
(1938). 

isobutene, b. p. - 6 . 6 ° ; butene-1, b. p. -6 .1°) 
and methylamine (b. p. —6.5°), although the 
former are very unlikely because they all are poly
merized by and form stable complexes with alumi
num bromide, and the latter could come only from 
decomposition of the ethanolamine, which is .ex
tremely improbable. 

The distillate was shaken with 96% sulfuric 
acid at room temperature for two days and re-
fractionated. It showed the same distillation 
characteristics as before, with the exception of a 
slight diminution of the methyl bromide fraction, 
which was to be expected. 

Sulfuric acid will absorb unsaturates and amines 
readily, and these possibilities are therefore elimi
nated. The only hypothesis that will fit the 
facts is that w-butane and methyl bromide form a 
minimum boiling mixture. Indeed, when the 
product reacted with excess fresh ethanolamine 
and was refractionated, the flat at —5° disap
peared and the expected w-butane fraction ap
peared, in accord with the hypothesis. 

To determine the properties of the azeotrope, a 
synthetic mixture of 49.1 mole % of w-butane and 
50.9 mole % of methyl bromide, was prepared and 
fractionated in a Podbielniak micro-precision 
type R column3 with 3.0 mm. unpacked inner 
bore, manually operated, the pressure being 
regulated at 760 mm. (cor.). The distillation 
curve is shown below. Each mm. of distillate 
corresponds to 1.85 X 1O-4 mole at 26°, the tem
perature of the vapor receiving bulb in this case, 
and the thermocouple-galvanometer system gives 
a deflection of almost exactly 2 per deg. (R, / < 0°; 
L, t > 0°) in the range - 1 5 to 15°. 
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Fig. 1. 

From the distillation plot, it is apparent that the 
azeotrope boils at —4.4°. A material balance 
suffices to fix its composition at 58.1 =*= 0.5 mole 
% M-butane. 

A detailed study of the vapor-liquid equilibrium 
in the above system is now in progress. 
CHEMICAL LABORATORY 
UNIVERSITY OP CALIFORNIA 
BERKELEY, CALIFORNIA JULIUS D. HELDMAN 

RECEIVED MARCH 6, 1944 

(3) Podbielniak, I ltd. Bns. Chem., Anal. Ed., 3, 177 (1931); 6, 
119 (1933). 


