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tallization from the partially evaporated reaction mixture 
and purified by recrystallization from ethanol. A yield 
of 15 g. (65%) of diaminonitromesitylene was obtained, 
m. p. 186-187 . The melting point recorded for this com- 
pound is 1 8 4 O . O  
N,N '-Dimethyltriaminomesity1ene.-To a suspension of 

10 g. of diaminonitromesitylene in 60 ml. of water was 
added 20 g. of dimethyl sulfate and the mixture warmed 
gently for two hours. A vigorous reaction took place and 
the diaminonitromesitylene went into solution. After 
standing overnight, the solution was made alkaline with 
sodium hydroxide and extracted with ether. The ether 
solution was dried over potassium hydroxide, filtered, and 
the ether removed by distillation. The crude mixture of 
methylated amines was dissolved in 17 ml. of concentrated 
hydrochloric acid and a solution containing 6.9 g. of sodium 
nitrite dissolved in 20 ml. of water was added dropwise. 
The solution was aged for fifteen minutes and the nitroso 
derivative extracted successively with ether and benzene. 
The extracts were combined and dried over potassium hy- 
droxide and the solvents removed by distillation. The 
residue was dissolved in hydrochloric acid and treated with 
stannous chloride as previously described. The reaction 

mixture was made alkaline with sodium hydroxide and ex- 
tracted with ether. After drying over solid potassium 
hydroxide, the ether was evaporated and the product dis- 
tilled un'der reduced pressure, b. p. 139-141' (3 mm.). 
The yield was 2 g. (20%). 

Anal. Calcd. for Cz1H1oNs: C, 68.36; H, 9.89; N, 
21.76. Found: C, 68.09; H, 10.07; N, 21.47. 

Summary 
1. N,N '-Diacetyl-N ,N '-dimethyldiaminomesi- 

tylene was prepared by methylation of N,N'-di- 
acetyldiaminomesitylene and by acetylation of 
N,N'-dimethyldiaminomesitylene. Only a single 
isomer was obtained. 

It is obvious in these molecules either that 
the methyl and acetyl groups do not cause ade- 
quate restriction between the nitrogen and the 
ring or that one isomer is formed exclusively in the 
;eactions. 
URBANA, ILLINOIS RECEIWD AUGUST 5, 1948 
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[CONTRIBUTION FROM THE XOYES CHEMICAL LABORATORY, UNIVERSITY OF ILLINOIS] 

Restricted Rotation in Substituted Aromatic Amines. VI. Stereoisomers of 
N ,N '-Dialkyl-N,N '-dib enzenesulfonyldiaminomesitylene 

BY ROGER ADAMS AND J. J. TJEPKEMA 

cis and trans isomers of N,N'-dimethyl-N,N'- 
diacetyldiaminomesitylene (I) could not be ob- 
tained.' This failure may have been due to lack 
of restricted rotation because of the inadequate 
size of the methyl and acetyl groups. In this in- 
vestigation., the influence of larger substituents on 
the nitrogen atoms was studied. The methyl 
groups were replaced by larger alkyl radicals and 
instead of the acetyl groups benzenesulfonyl 
groups were introduced. 

By ethylation of diaminomesitylene, it was pos- 
sible to obtain either a monoethyl derivative with 
a single arnino group ethylated (11) or a diethyl 
derivative in which an ethyl group was substituted 
on each amino group (111). The hindrance to tri- 

I I1 

&GHN@ 

CHI /CHa 
I11 

and tetra-alkylation induced by the adjacent ring 
methyl groups makes possible the isolation of 
these mono- and dialkyl derivatives in a form es- 
sentially free from more highly alkylated products. 
For the preparation of the dialkyl derivative, one 

(1) For previous paper in this series, see (a) Adams and Chase, 
THIS JOURNAL, TO, 2667 (1948); (b) Adams and Sundholm, ibid. ,  70, 
2667 (1948). 

mole excess of ethyl bromide was used and this did 
not lead to the formation of by-products in ap- 
preciable amounts. Upon treatment of either the 
N-monoethyl (11) or the N,N'-diethyl derivative 
(111) with excess of benzenesulfonyl chloride in 
pyridine solution under mild conditions, the same 
monoethyldibenzenesulfonyl derivative (IV) was 
formed. An ethyl group from the diethyl deriva- 
tive (111) is lost and replaced by a benzenesulfonyl 
group (IV). This unexpected replacement is prob- 
ably the result of the crowded condition of the 
atoms. When the reaction of the diethyl deriva- 
tive (111) with benzenesulfonyl chloride was car- 
ried out a t  more elevated temperatures, a small 
amount of the N ,N'-dibenzenesulfonyldiamino- 
mesitylene (VI) was also isolated. In this case 
both the ethyl groups were lost. On the other 
hand, the monoethyldibenzenesulfonyldiamino- 
mesitylene (IV) could be alkylated in alkaline 
solution with ethyl bromide to the N,N'-diethyl- 
N,N'-dibenzenesulfonyldiaminomesitylene (V) , m. 
p. 212-2123'. Only one product was isolated. 
When N , N '-dibenzenesulfon yldiaminomesi tylene 
(VI) was dialkylated with ethyl bromide under 
similar conditions, the main reaction product was 
V but an isomeric by-product was also formed, m. 
p. 168-169O. Because of the non-identity but 
great similarity of the infrared spectrum of this 
compound with that of V it is considered to be the 
stereoisomer of V. On the basis of the lower melt- 
ing point and greater solubility it has been as- 
signed the cis-form (VII). 

The N,N'-dibenzenesulfonyldiaminomesitylene 
(VI) was also treated in alkaline solution with n- 
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CHa Molecule X was shown to be asymmetri- 
cal and molecule XI to be symmetrical. 
Compound X was resolved through 
its diquinine salt into its enantio- 
morphs. The d-form was obtained in 
maximum rotation, [ c K ] ~ ~ D  +55', but 
the 2-form only in a less pure condition, 
[CK]"D -48'. Compound XI gave only 
a single salt with quinine and by de- 

covered. These pairs of stereoisomers 
are, therefore, of the cis-meso and trans- 

C--.--- I11 

i 
I1 + 

I V  

J 
composition the original acid was re- 

v 
M. p. 212-212.5' 

VI 

vi1 
M. p. 168-169" 

butyl bromide, n-dodecyl bromide and benzyl 
chloride. In each case two isomers were obtained 
in approximately the same amounts. &Butyl 
groups could not be introduced by this reaction. 
The steric hindrance is presumably too great. 
With s-butyl bromide a reaction took place but 
because of the many isomers (four racemic mix- 
tures and two meso forms) the isolation of the indi- 
vidual compounds from the reaction mixture was 
not attempted. Under similar experimental con- 
ditions, cyclohexyl bromide failed to react. 

racemic types-as a result of two points of 
restricted rotation in the molecules. 

When the compounds X and XI were 
boiled under reflux in acetyl chloride, 
the lower melting cis-form dissolved, 
whereas the higher melting trans-form 
did not dissolve. The difference in 
behavior may be due to the formation 
of an intramolecular soluble anhydride 
of the cis-form and the fact that the 

trans-form either does not react or gives a dimeric 
or polymeric intermolecular anhydride of much 
higher molecular weight. The products of the 
reactions were not identified. 

Treatment of N-ethyl-N, N 'dibenzenesulfonyl- 
diaminomesitylene with ethyl bromoacetate in al- 
kaline solution gave two isomers XI1 and XIII.  
In this pair the lower melting form is the less sol- 
uble and has been arbitrarily assigned structure 
XIII. These esters upon hydrolysis yield the cor- 
responding acids. From the higher melting more- 

soluble ester was ob- 
c H ~ c O ~ R  tained a higher-melt- 

ing acid, from the 
'SOzCeH6 lower melting less- 

soluble ester a lower- 
VI11 IX melting acid. These 

M. p. 157-158' M. p. 116-119" acids should both be 
racemic mixtures but 5. initial resolution ex- 

HOzCHp CH3 CHpOIH periments were un- 
successful. 

Each of the two 
forms of N,N'-dicar- 

XI boxymethyl-N,N'-di- 

HdXzS, CHzCOzR 

n o 2 c H ~ c / N ~ - N ' s o & &  CHI CHa t- VI + 

J. 
H ~ ~ ~ ~ ~ > N ~ ~ N ~ ~ ~ z ~ ~ H  CH, /CHJ 

X 
M. p. 269-271' 

When N,N'-dibenzenesulfonyldiaminomesityl- 
ene (VI) was treated with ethyl bromoacetate in 
alkaline solution, again two isomers were obtained 
in approximately equivalent amounts. The 
structures VI11 and IX are assigned on the basis 
of relative melting points and solubilities. Each 
of these comDounds was 

M. p. 262.5-264.5' be nz e n e su 1 f o n y 1 d i- 
aminomesitylene (X 

and XI) gave upon nitration in the free position 
in the mesitylene ring the same mononitro deriva- 
tive. Similarly, when the two corresponding es- 
ters (VI11 and IX) were nitrated under similar 
conditions, the same product resulted, which was 
identical with the single product obtained from 

isomers was established XI1 
by resolution studies. M. p. 165-166' (more sol.) 

XI11 
M. p. 162.5-163.5' (less sol.) 
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Fig. la, b.-Curve I ,  N,N'-diethyl-N,N'-dibenzenesu~onyldiaminomesitylene, m. p. 212-212.5'; Curve 11, isomer of 
I, m. p. 168-169'; Curve 111, N,N'-dibutyl-N,N'-dibenzenesulfonylidiaminomesitylene, m. p. 156.5-157.5'; Curve IV, 
isomer of 111, m. p. 148-149 O; Curve V, N,N'-didodecyl-N,N'-dibenzenesulfonyldiaminomesitylene, m. p. 87-88 O; 

Curve VI, isomer of V, m. p. 62.5-64.5 '. 
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Fig. 2a, b.-Curve VII, N,N'-dibenzyl-N,N'-dibenzenesulfonyldiaminomesitylene, m. p. 228-229 '; Curve VIII,  isomer 
of VII, rn. p. 198-199 O;  Curve IX, N-ethyl-N'-carbethoxymethyl-N,N'-dibenzenesulfonyldiaminomesitylene, m. p ,  
165-166 O ;  Curve X, isomer of IX, m. p. 162.5-163.5'; Curve XI,  N-ethyl-N'-carboxymethyl-N,N'-dibenzenesulfonyl- 
diapiaopesitylene, m. p. 221-222"; Curve XII,  isomer of XI, m. p. 203.5-204.5'. 
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Each crystalline compound was ground with mineral oil between two rock salt plates to form a homogeneous paste. 

Samples prepared in this manner scatter much less light than do dry powdered crystals. Only in the regions of the C-H 
stretching frequencies (2850 and 2920 cm.-I) and C-H deformational frequencies (1378 and 1460 an.-*) does the mineral 
oil mask the absorption bands of the sample. No suitable solvent was found for the products which would permit de- 
termination of the spectra in solution. 
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nitro - N,N' - dibenzenesulfonyldiaminomesitylene 
and ethyl bromoacetate. It is apparent that the 'may exist.lb 
presence of the nitro group modifies the normal re- 

stricted rotation in such a way that only one foim 

The ethylation of nitro-N,N~-dibenzenesulfonyl- 
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Fig. 3a, b.-Curve XIII, N,N'-dicarbethoxymethyl-N,N'-dibenzenes~fonyldiaminomesitylene, m. p. 157-158 '; 
Curve XIV, isomer of XIII, m. p. 116-119 "; Curve XV, N,N'-dicarboxymethyl-N,N'-dibenzenesulfonyldiaminomesity- 
lene, m. p. 269-271 '; Curve XVI. isomer of XV, m. p. 262.5-264.5'. 

diaminomesitylene gave only one diethyl deriva- 
tive forming plates, m. p. 167-169.5', when the 
crystallization took place from a warm solution 
but crystallizing in needles, m. p. 18!3-190°, when 
the solution was cooled rapidly. The higher melt- 
ing product was always obtained when N,N'-di- 
ethyl - N,N ' - dibenzenesulfonyldiaminomesitylene 
(m. p. 212-212.5') was nitrated. Experiments to 
transform the higher melting form to the lower 
melting form were unsuccessful. Whether these 
two different melting products are isomorphs or 
two diastereoisomers, one of which very readily 
changes to the other, was not determined. The 
infrared spectra of the chloroform solutions of the 
two forms were identical. 

The lower melting form of N,N'-didodecyl-N,N'- 
dibenzenesiilfonyldiaminomesitylene was ni- 
trated to a crystalline nitro derivative but from 
the nitration of the higher melting form only an 
oil was obtained. 

The infrared spectra of several pairs of isomers 
were compared and are shown in Chart I. The 
isomers of each pair show a close resemblance. 
No regularity could be detected which would per- 
mit any general conclusions about the cis- and 
trans-forms. It is to be noted in reading the chart 
that all the higher or all the lower melting mem- 
bers of the pairs are not necessarily of the same 
geometric configuration. 

Absence of absorption bands above 3100 em.-' 
shuws that no N-H is present in any of the com- 
pounds. 
3000-3100 an.-' in all samples is due to the C-H 

The weak absorption found between I 

So-it is the difference in the absorption bands 

stretching frequencies on the benzene rings. The 
strongly H-bonded OH of the acids also shows up 
in this region as a series of weak bands between 
2500 and 3200 em.-'. 

The C==O stretching frequencies of the acids 
and esters give rise to strong absorption bands 
between 1720 and 1765 ern.-'. The anomalous 
doublet appearing a t  1721 and 1740 cm.-' in the 
high melting mono acid (Chart I, Curve XI) is 
probably due to its crystalline structure. This 
type doublet has been found in certain crystalline 
forms of several keto steroids. 

The weak band between 1580 and 1600 cm.-l in 
all spectra arises from the stretching of the car- 
bon-carbon bonds in the phenyl rings. The vi- 
bration in which the six carbon atoms of the phenyl 
rings move in a rigid plane perpendicular to the 
five hydrogen atoms gives rise to fairly character- 
istic strong bands between 690 and 700 cm.-l and 
between 740 and 760 cm.-' in all the compounds. 

The consistent strong absorption between 1160 
and 1180 cm.-' is associated with the -SO2- 
P U P .  

In such complex molecules i t  is impossible to 
assign the C-0 and C-N stretching frequencies to 
certain bands. These are usually strong bands 
and lie between 1000 and 1280 ern.-'. The C-C 
valency vibrations are found over a wider range, 
about 810-1 150 cm. -I. Like the C-0 and C-N vi- 
brations, the frequencies of these are also too 
much influenced by slight changes in molecular 

I confirnation to be identified. 
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arising from these single bonds and from vibra- 
tions of extensive parts of the molecule that indi- 
cate the non-identity of a pair of diastereoisomers 
and the similarities in the characteristic absorp- 
tions of groups like C=O, -SOz-, CsHs, N-H, etc., 
indicate that each pair of isomers contains the 
same functional groups. 

The infrared spectra were made and interpreted 
by Mrs. Agatha L. Johnson to whom the authors 
are very grateful. 

Experimental 
N-Ethyldiaminomesity1ene.-A mixture of 30 g. of di- 

aminomesitylenel and 25 g. of ethyl bromide was shaken 
with 150 ml. of water for eighteen hours in a stoppered 
flask. The diaminomesitylene went into solution and only 
a few drops of ethyl bromide remained. The solution was 
madealkaline with 10% aqueous sodium hydroxide and was 
then extracted three times with 75 mi. of ether. The 
ethereal solution was dried with potassium hydroxide pel- 
lets. The product was distilled in vacuo to  give a light yel- 

The yield was 24 g. (67.5%). 
Anal. Calcd. for CIIHlsNZ: C, 74.11; H, 10.18. 

Found: C, 74.51; H, 10.44. 
N,N'-Diethyldiaminomesity1ene.-(A). A mixture of 

31 g. of N-ethyldiaminomesitylene and 20 g. of ethyl bro- 
mide was shaken for forty-eight hours in a stoppered flask 
with 100 ml. of water. Complete solution took place. 
After making alkaline with 10% aqueeus sodium hydroxide 
it was extracted three times with 75 ml. of ether and the 
ethereal solution was dried with potassium hydroxide pel- 
lets. The product was purified by distillation in  vacuo, 
h. p. 116-117' (1 mm.), n20D 1.5460. The yield was 29.5 
g.  (84%). 

low oil, b. p. 101-106° (0.5mm.), n30D 1.5592, nz6D 1.5561. 

Anal. Calcd. for CIZHZZPU'Z: C, 75.67; H, 10.76. 
Found: C. 75.75; H, 10.78. 
(B) . To a solution of 45 g. of diaminomesitylene in 150 

ml. of ethanol was added 100 g. of ethyl bromide and the 
solution was boiled under reflux for twelve hours. The 
excess ethyl bromide and most of the ethanol was removed 

from the solution by distillation from a steamcone and the 
product isolated as described in (A).  The yield was 65%. 

N,N '-Dibenzenesulfonyldiaminomcsity1ene.-To a solu- 
tion of 35 g. of diaminomesitylene in 75 ml. of pyridine was 
added dropwise with stirring a mixture of 100 g. of ben- 
zenesulfonyl chloride and 50 ml. of pyridine a t  such a rate 
that the temperature was kept below 10'. External cool- 
ing in an ice-salt-bath was required. The stirring was 
continued for two hours a t  room temperature when the re- 
action was complete. The solution was then poured with 
stirring into 800 ml. of water and 300 g. of cracked ice. 
The yellow precipitate was collected on a filter and was re; 
crystallized from acetone in white prisms, m. p. 253-254 
(cor.). The mother liquor gave a second crop with the 
same melting point. 

And .  Calcd. for C21HnOaN~S2: C, 58.58; H, 5.15; N, 
6.51. Found: C, 58.55; H, 4.98; N, 6.62. 

To prove that both benzenesulfonyl groups are attached 
to different amino groups, the compound was dissolved in 
concentrated sulfuric acid, cooled in ice and salt, carefully 
diluted with twice its volume of water and treated with a 
cold sodium nitrite solution. An alkaline solution of 8- 
naphthol was then added drop by drop. No dye was 
formed. 

N-Ethyl-N,N '-dibenzenesulfonyldiaminomesity1ene.- 
(A). To a solution of 32 g. of N-ethyldiaminomesitylene 
in 100 ml. of pyridine cooled in an icesalt-bath a solution of 
70.5 g. of benzenesulfonyl chloride in 50 ml. of pyridine was 
added dropwise with stiaing at such a rate that the tem- 
perature stayed below 10 . The stirring was continued at 
room temperature for another two hours when the reaction 
was complete. The solution was poured into 700 ml. of 
water and 300 g. of cracked ice. The water layer was de- 
canted from the oily precipitate after a half Lour. The 
product was dissolved in 100 ml. of ethanol and poured into 
1 1. of ice water. The product precipitated again as an oil. 
It was dissolved in 200 ml. of ethanol and boiled with de- 
colorizing charcoal for twenty minutes. After removal of 
the charcoal the brown solution was placed in an ice-box. 
Crystallization started after five days and a thin crust of 
yellow crystals was formed in two weeks. When this was 
broken, crystallization started throughout the solution. 
Three days later the crystals were collected on a filter and 
washed with cold ethanol. After recrystallization twice 

The yield was 83 g. (83%). 
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from ethanol, twice from benzene and once again from 
ethanol, pure white needles were obtained, m. p. 176-177" 
(cor.). The yield was 22 g. (25%). 

Anal. Calcd. for CDHZ~O*N~S~:  C, 60.24; H, 5.72. 
Found: C, 60.23; H, 5.74. 
(B). A solution of 10.3 g. of N,N'-diethyldiamino- 

mesitylene in 30 ml. of pyridine and 18.1 g. of benzene- 
sulfonyl chloridle was heated on a steamcone for fifteen min- 
utes. The pyridine was then almost completely removed 
by distillation in Vacuo and the warm residue was poured 
into water. A brown tar precipitated. The water was de- 
canted and the residue was dissolved in ethanol. This 
solution was again poured into water with stirring. The 
resulting precipitate was dissolved in 250 ml. of boiling 
ethanol and to  this solution was added 125 ml. of warm 
water. An oily semicrystalline product separated from 
the solution on standing in an ice-box overnight. Recrys- 
tallizations successively from carbon tetrachloride, eth- 
anol, twice from carbon tetrachloride and finally from 75% 
ethanol gave a product, m. p. 176-177" (cor.). The 
mother liquor of the first recrystallization was poured into 
250 ml. of water. The precipitate consisted mainly of the 
same product. The yield was 3.5 g. (15%). When the 
reaction mixture was worked up as under (A) the yield of 
N - ethyl - N,N' - dibenzenesulfonyldiaminomesitylene 
was 29%. 

Anal. Calcd. for C Z ~ H ~ ~ O ~ N Z S Z :  C, 60.24; H, 5.72; 
N, 6.11. Found: C, 60.44; H, 5.81; N, 6.16. 

A small fraction separated from the first mother liquor 
which was less soluble in carbon tetrachloride and ethanol; 
After crystallization from acetone it melted a t  248-250 
(cor.) ; yield 30 mg. It proved by analysis and infrared 
spectrum to be N,N '-dibenzenesulfonyldiaminomesitylene. 

Anal. Calcd. for C~lH2204N&: C, 58.58; H, 5.15; 
N, 6.51. Found: C, 58.61; H, 5.15; N, 6.97. 

N,N '-Diethyl-N,N '-dibenzenesulfonyldiaminomesity- 
1ene.-(A). T o  a solution of 1 g. of N-ethyl-N,N'-diben- 
zenesulfonyldiaminomesitylene in 10 ml. of ethanol con- 
taining 0.25 g. of potassium hydroxide was added 0.55 g. 
of ethyl bromide. The mixture was boiled under reflux for 
two hours. Clrystallization started during the reaction. 
The reaction mixture was cooled in an ice-box for twelve 
hours. The crystals were collected on a filter and then 
heated with 20 ml. of water on a steamcone for fifteen min- 
utes to  dissolve potassium bromide. The product was re- 
crystallized three times from ethanol in white needles, 
m. p. 212-212.5' (cor.). The yield was 150 mg. (30%) 
on the basis of unrecovered starting material. About 500 
mg. of starting material was recovered from the mother 
liquor of the reaction mixture. 

Anel. Calcd. for C~sHaoO4NzSz: C, 61.70; H, 6.21. 
Found: C, 61.83; H, 6.29. 
(B) (Two Isomers).-To 75 ml. of absolute ethanol 

was added gradually 0.48 g. of sodium hydride then 20 ml. 
of dry acetone. After addition of 8.4 g. of N,N'-diben- 
zenesulfonyldiaminomesitylene, the mixture was boiled 
under reflux for ten hours during which time 4.5 g. of ethyl 
bromide in four portions was introduced. The solvent was 
then evaporated until approximately 50 ml. was left and 
the solution was placed in an ice-box for twenty hours. 
The crystals were washed with cold ethanol and warm wa- 
ter to  remove the sodium bromide. Three recrystalliza; 
tions from ethanol raised the melting point to 210-211 
(cor.). The yield was 2.7 g. (30%). The product was 
identical with that prepared in (A). 

The mother liquors from the initial reaction product and 
from the first crystallization were combined and diluted 
with water. The white precipitate was four times recrys- 
tallized from a water-ethanol mixture, yielding 250 mg. of 
hard white crystals in clusters, m. p. 168-169" (cor.). 

AnaE. Calcd. for C Z ~ H ~ B O ~ N Z S ~ :  C, 61.70; H, 6.21. 
Found: C, 61.78; H ,  6.41. 

Isomers of N,N'-Di-n-butyl-N,N'-dibenzenesulfonyl- 
diaminomesity1ene.-To a solution of 8.6 g.  of N,N'-diben- 
zenesulfonyldiaminomesitylene in 100 ml. of absolute etha- 
nol containing 0.96 g. of sodium hydride was added 6 g. of 

n-butyl bromide. The solution was boiled under reflux for 
four hours. After cooling in an ice-box crystals appeared 
which were collected on a filter after twenty-four hours. 
They were washed with ethanol and then with water to  
remove the sodium bromide. Two recrystallizations from 
ethanol raised the melting point to  156.5-157.5" (cor.). 
The yield was 4 g. (37%). 

Anal. Calcd. for CzoH3804N&: C, 64.17; H, 7.06. 
Found: C, 64.10; H, 7.02. 

The mother liquor of the reaction mixture was combined 
with the wash ethanol and concentrated to  half its volume. 
Crystallization took place upon cooling. The crystals 
were collected on a filter, washed with ethanol and three 
times recrystallized from absolute ethanol, m. p. 148-149" 
(cor.). A melting point of 
a mixturoe with the product melting a t  156.5-157.5' was 

AnaZ. Calcd. for C ~ ~ H ~ ~ O ~ N Z S Z :  C, 64.17; H, 7.06. 
Found: C, 64.36; H, 7.07. 

Another 3 g. of impure material was also obtained from 
the mother liquors. 

Isomers of N,N'-Didodecyl-N,N'-dibenzenesulfonyl- 
diaminomesity1ene.-To a solution of 8.6 g. of N,N'-di- 
benzenesulfonyldiaminomesitylene in 75 ml. of ethanol 
containing 0.96 g. of sodium hydride was added 15 g. of 
dodecyl bromide. The solution was boiled under reflux 
for three and one-half hours. When cooled in an ice-box 
an oil separated which on standing a t  room temperature 
for twenty-four hours crystallized. It was collected on 
a filter and washed with ethanol and water to remove the 
sodium bromide. After a recrystallization from an etha- 
nol-acetone mixture (5: 1) followed by a recrystallization 
from ethanol, the product formed fine white needles, m. p. 
87-88" (cor.). 

The yield was 2.5 g. (23%). 

127-136 . 

The vield was 5 E. (32.5%). . ,  - .  
Anal. Calcd. ~ O ~ - C ~ ~ H ~ O O , N ~ S Z :  C, 70.45; H, 9.20. 

Found: C, 70.60; H ,  9.47. 
On standing the mother liquor of the reaction mixture 

combined with the wash ethanol deposited crystals, which 
after cooling in a n  ice-box were collected on a filter and 
washed with ethanol. After two recrystallizations from 
ethanol the product formed waxy white needles, m. p. 
62.5-64.5' (cor.). 

A n d .  Calcd. for C45H1004N&?: C, 70.45; H, 9.20. 
Found: C, 70.45; H, 9.32. 

A considerable amount of non-crystalline material was 

The yield was 4 g. (25%). 

found in the combined mother liquors. 
Isomers of N,N'-Dibenzyl-N,N'-dibenzenesulfonyldi- 

aminomesitv1ene.-To a solution of 8.6 g.  of N.N'-diben- 
zenesulfonyidiaminomesitylene in 100 mi. of absolute eth- 
anol containing 0.96 g. of sodium hydride, was added 6.6g. 
of benzyl chloride. The mixture was boiled under reflux 
for three hours during which time the solution turned light 
red and later colorless. After cooling in an ice-box, the 
crystals which appeared were collected on a filter and 
washed with ethanol and then with warm water to  remove 
the sodium chloride. The crystals were extracted with 100 
ml. of an ethanol-acetone mixture (3: 1) and the product 
was obtained by cooling. It was purified by recrystal- 
lization from ethanol-acetone (5: 1). The product formed 
white needles, m. p. 198-199" (cor.). The yield was 3.5 

Ana2. Calcd. for C Z E , H ~ ~ O ~ N ~ S ~ :  C, 68.83; H, 5.61. 
Found: C, 69.11; H, 5.74. 

The residue from the extraction was twice recrystallized 
from acetone giving hard prisms, m. p. 228-229' (cor.). 
The yield was 4.5 g. (37%). 

Anal. Calcd. for C36H3404N~S: C, 6823; H, 5.61. 
Found: C, 68.96; H, 5.79. 

From the mother liquors of the reaction and the recrys- 
tallizations another 3 g. of impure crystalline material was 
obtained. 

Isomers of N,N '-Dicarbethoxymethyl-N,N '-dibenzene- 
sulfonyldiaminomesity1ene.-In a solution of 2.88 g. of so- 
dium hydride in a mixture of 200 ml. of absolute ethanol 
and 50 ml. of dry acetone was dissolved 25.8 g. of N,N'-di- 

g* (28.5%)- 
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benzenesulfonyldiaminomesitylene. A solution of 21 g. of 
ethyl bromoacetate in 100 ml. of absolute ethanol was 
added and the mixture was boiled under reflux for three 
hours. After cooling, the crystalline mass was collected 
on a filter, washed with cold ethanol and then with warm 
water to  dissolve the sodium bromide. After one recrys- 
tallization from acetone, 9 g. of product, m. p. 157-158" 
(cor.), was obtained. A second crop from the mother liq- 
uors gave after recrystallization 1.5 g. of pure product. 
The yield was 10.5 g. (28.5%). 

Anal. Calcd. for CZBH~~O~NZSZ: C, 57.79; H, 5.69; 
N, 4.65; S, 10.64. Found: C, 58.01; H, 5.91; N,4.67; 
S, 10.82. 

The filtrate of the initial reaction mixture and the wash 
ethanol were combined and about one-third of the solvent 
was distilled. After cooling overnight in an ice-box, a 
product separated which was collected on a filter, washed 
with ethanol, then with water and twice recrystallized from 
ethanol; m. p. 116-119' (cor.). The yield was 9.5 g. 
(26.5%). 

Anal. Calcd. for C Z B H ~ ~ O ~ N Z S Z :  C, 57.79; H, 5.69; 
N, 4.65; S, 10.64. Found: C, 57.95; H, 5.83; N,4.59; 
S, 10.44. 

Another 5 g. of impure material could be obtained from 
the mother liquors. 

Isomers of N,N '-Dicarboxymethyl-N,N '-dibenzenesuf- 
fonyldiaminomesity1ene.-A solution of 13.5 g. of N,N - 
dicarbethoxymethyl - N,N' - dibenzenesulfonyldiamino- 
mesitylene (m. p. 157-158") in 150 ml. of glacial acetic 
acid and 50 ml. of 4 N sulfuric acid was boiled under reflux 
for seven hours. Crystallization started in the boiling mix- 
ture after two hours. After standing in an ice-box for four 
hours the crystals were collected on a filter. More ma- 
terial could be recovered from the filtrate by adding 250 
ml. of water. This and the original crystals were mixed 
and twice recrystallized from a n  acetone-water mixture ; 
m. p. 269-271 ' (cor.) with decomposition. The yield was 
10.5 g. (86%). 

Anal. Calcd. for CZ~HZ~O~NZSZ:  C, 54.93; H, 4.80; 
N,5.13; S, 11.73. Found: C,55.08; H,4.85; N,5.00; s, 11.80. 

The same procedure was followed for the hydrolysis of 
N,N' - dicarbethoxymethyl - N,N' - dibenzenesulfonyldi- 
aminomesitylene (m. p. 116-119'). From 9.5 g. of ester 
6.9 g. (76%) of acid resulted; m. p. 262.5-264.5' (cor.) 
with decomposition. 

Anal. Calcd. for C Z ~ H Z ~ O ~ N Z S ~ :  C, 54.93; H, 4.80; 
N, 5.13; S, 11.73. Found: C,55.23; H,4.86; N, 5.03; 
S, 11.52. 

By refluxing this product, m. p. 262.5-264.5', with 
acetyl chloride for four hours, a solution resulted whereas 
the higher melting form did not dissolve. 

Resolution of N,N'-Dicarboxymethyl-N,N'-dibenzene- 
sulfonyldiaminomesitylene (m. p. 269-271 ') .-A solution 
of 6.49 g. of quinine in 100 ml. of acetone was added to  a 
suspension of 5.47 g. of N,N'-dicarboxymethyl-N,N'-di- 
benzenesulfonyldiaminomesitylene in 200 ml. of boiling ace- 
tone. The mixture was boiled and filtered. Crystalliza- 
tion started upon cooling in an ice-box. After thirty-six 
hours the crystals were collected on a filter. The yield of 
less-soluble salt, m. p .  194.5-195" (cor.), fraction I, was 
5 g. 

The filtrate was evaporated to  half its volume and when 
cooled a n  oily semi-crystalline product precipitated. This, 
fraction 11, weighed 2.5 g. 

Fraction I was recrystallized from absolute ethanol, 
m. p. 195.5-196.5' (cor.). Fraction I1 was recrystallized 
from the mother liquor of the recrystallization of fraction 
I. The product also had an m. p. of 195.5-196" (cor.). 
The total yield was 5.5 g. The melting point rose to 203- 
204' (cor.) when dried for four hours in vacuo a t  110' and 
the indication is that water was retained in the product as 
obtained directly from the solvent. 

Anal. (undried salt). Calcd. for C ~ ~ H Z ~ O ~ N * S ~ . ~ C Z ~ H * ~ -  
OZN.H20: C, 64.33; H, 6.32. Found: C, 64.68; H, 
6.51. 

Anal. (dried salt). Calcd. for GF,HMO~N&.SCSHH- 
OzNz: C,65.30; H, 6.24. Found: C,64.95; H, 6.44. 

Rotatiolt (dried less-soluble salt). 100 mg. made up to 
10 ml. with methanol at 24' gave (YD -8.25; l ,  1; [ (Y]~ 'D  

The mother liquors from fractions I and I1 were evapo- 
rated to about half the volume, cooled and the precipitate 
collected on a filter. This procedure was repeated once 
more. These two crops were discarded. The resulting 
solution of about 50 ml. volume was then evaporated t o  
dryness giving a white powder weighing 4.0 g., m. p. 147- 
168' (cor.). This salt was not further purified. 

Decomposition of the Less-soluble Salt (m. p. 195.5,- 
196.5') ; Preparation of d-N,N'-Dicarboxymethyl;N,N - 
dibenzenesulfonyldiaminomesity1ene.-A suspension of 
1 g. of the salt in 60 ml. of water and 10 ml. of methanol was 
stirred and treated with a solution of 1 g. of potassium hy- 
droxide in 15 ml. of water. The mixture was heated for a 
few minutes to 75'. The solution was cooled and the qui- 
nine removed by filtration. The filtrate was acidified with 
hydrochloric acid and a precipitate was formed. The solu- 
tion was heated and acetone added until the precipitate 
dissolved. The acid crystallized upon cooling. It was 
recrystallized from a methanol-water mixture, m. p. 209- 
211 ' (cor.) ; the compound melted, crystallized and melted 
again at 252-253' (cor.). 

Anal. Calcd. for CZSHZ~O~NZSZ: C, 54.92; H, 4.80. 
Found: C, 54.51; H, 5.05. 

Rotation. 100 me. made UD to 10 ml. with methanol at 

- 82.5 '. 

The yield was 275 mg. 

24' gave CUD +0.55'; 1, 1;  [A]'% i-55'. 
Decomposition of the More-soluble Salt (m. p. 147- 

168 ') ; Preparation of Z-N,N'-Dicarboxymethyl-N,N '-di- 
benzenesulfonyldiamiomesity1ene.-The impure more- 
soluble salt was decomposed in a manner similar to the de- 
composition of the less-soluble salt. The crude acid after 
crystallization from an acetone-water mixture had a m. p. 
of 147-163' (cor.). 

Rotation. 50 mg. made up to 10 ml; with methanol a t  
24' gave (YD -0.24; 1, 1; [ (Y]*~D -48 . 

Attempted Resolution of N,N '-Dicarboxymethyl-N,N '- 
dibenzenesulfonyldiaminomesitylene (m. p. 262.5- 
264.5') .-A solution of 3.25 g. of quinine in 50 ml. of boiling 
acetone was added to  a boiling suspension of 2.73 g. of 
N,N' - dicarboxymethyl - N,N - dibenzenesulfonyldi- 
arninomesitylene in 100 ml. of acetone. Before all of the 
acid dissolved a precipitate formed which could not even be 
dissolved in 600 ml. of acetone. This was removed by 
filtration (fraction I, m. p. 147-163' (cor.)). During the 
gradual evaporation of the acetone four separate fractions 
were obtained with melting p$nts respectively 147-163 ', 
147-168", 147-168', 142-168 . The combined fractions 
weighed 5.4 g. Upon recrystallization from ethanol- 
benzene (2: 1) and ethanol, the melting point rose to  166- 
167" (cor.). The analysis of this salt repeatedly gave poor 
results and it is assumed to  have been due to  partial hy- 
drolysis of the salt during recrystallization. 

Anal. Calcd. for C~jH260sNzS~.2CzaHz10~Nz: C, 65.30; 
H, 6.24. Found: C, 64.57; H, 6.44. 

Rotation (dried salt). 100 mg. made up to 10 ml. with 
methanol a t  24' gave (YD -1.14'; I ,  1; [ ( Y ] * ~ D  -114'. 

Decomposition of the salt following the procedure given 
for the decomposition of the salts of the higher melting acid 
gave on recrystallization the original acid, m. p. 260.5- 
262.5' (cor.), which was optically inactive. 

Nitro-N,N '-dicarboxymethyl-N,N '-dibenzenesulfonyl- 
diaminomesity1enes.-To 10 ml. of fuming nitric acid 
(sp. gr. 1.59) was added gradually under external cooling 
500 mg. of N,N'-dicarboxymethyl-N,N'-dibenzenesul- 
fonyldiaminomesitylene (m. p. 269-271 ") . The reaction 
mixture was kept below 0" for thirty minutes after the solu- 
tion was complete and then poured into 100 ml. of water 
and 50 g. of cracked ice. The white precipitate was col- 
lected on a filter, washed with water and twice recrystal- 
lized from an acetone-water mixture. The yield was 400 
mg. (6270) of m. p. 247-250' (cor.) with decomposition. 

Anal. Calcd. for CZF,H~~O,ON~SZ: C, 50.57; H, 4.26. 
Found: C, 50.80; H, 4.37. 
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Following the same procedure for N,N'-dicarboxy- 
methyl-N,N'-dibenzenesulfonyldiaminomesitylene (m. p. 
262.5-264.5'), 500 mg. gave 375 mg. (59%) of the nitro 
derivative, m. p. 241-243' (cor.) with decomposition. 
This product proved to  be somewhat difficult to purify to  
maximum melting point but infrared spectra showed it to, 
be identical with the nitration product of the 269-271 
melting acid. 

Anal. Calcd. for CZ~HZ~O~ON&: C, 50.57; H, 4.26. 
Found: C, 50.60; H, 4.41. 

Isomers of IT-Ethyl-N'-carbethoxymethyl-N,N'-diben- 
zenesulfonyldiaminomesitylene .-In a solution of 1.95 g. 
of sodium hydrjide in 200 ml. of absolute ethanol, 36.5 g. of 
N-ethyl-N,N'-dibenzenesulfonyldiaminomesitylene was 
dissolved. After adding 13.5 g. of ethyl bromoacetate the 
mixture was bodled under reflux for twelve hours. An oil 
separated from the solution upon cooling but when re- 
heated it starteld to  crystallize. After cooling, the crystals 
were collected on a filter, washed with cold ethanol and 
then with warm water to  remove sodium bromide. The 
product was purified by recrystallization twice from acetone 
followed by two crystallizations from ethanol-acetone 
mixture (5:1), resulting in white plates, m. p. 162.5- 
163.5' (cor.). The yield was 8 g. (16%). 

Anal. Calcd. for C2,H&,N&: C, 59.53; H, 5.92; 
N, 5.14. Found: C, 59.74; H, 6.01; N, 5.01. . .  

The mother liquor of the first recrystallization was 
evaporated to  200 ml. When cooled, crystallization took 
place. The crystals were collected on a filter and twice re- 
crystallized from an ethanol-acetone mixture (5: 1) fol- 
lowed by a recrystallization from ethanol, resulting in white 
prisms, m.  p. 165-166" (cor.). A melting point of a mix- 
ture of this compound and the product melting a t  162.5- 
163.5Owas 142-150". The yield was 11 g. (25%). 

Anal. Calcd. for c2&206N&: C, 59.53; H, 5.92; 
N, 5.14. Found: C, 59.60; H, 6.06; N, 5.25. 

From the mother liquors 4 g. of starting material was re- 
covered and 10 g. of a mixture of esters and starting ma- 
terial. 

Isomers of N-Ethyl-N '-carboxymethyl-N,N '-dibenzene- 
sulfonyldiaminomesitylene .-A rrfixture of 7 g. of N-ethyl- 
N' - carbethoxymethyl - N,N - dibenzenesulfonyldi- 
aminomesitylene (m. p. 162.5-163.5') in 75 ml. of glacial 
acetic acid and 30 ml. of 4 N sulfuric acid was boiled under 
reflux for five and a half hours. When cooled to room tem- 
perature the reaction product was poured into water. The 
precipitate was purified by recrystallization from an acetic 
acid-water mixture (2: 1), resulting in white needles, m. p. 
203.5-204.5' (cor.). The yield was 6.5 g. (98%). The 
acid is not soluble in cold dilute alkali. 

Anal. Calcd. for C ~ S H Z ~ O ~ N ~ S L :  C, 58.12; H, 5.46. 
Found: C, 58.29; H, 5.70. 

By hydrolysis of 11 g. of N-ethyl-N'-carbethoxymethyl- 
N,N'-dibenzenesulfonyldiaminomesitylene (m. p. 165- 
166') in the same manner 9.5 g. (90%) of product resulted. 
After purification from glacial acetic acid it fomed square 
plates, m. p. 221-222" (cor.). The acid is not soluble in 
cold dilute alkali. 

Anal. Calcd. for C ~ ~ H Z ~ O B N & :  C, 58.12; H, 5.46. 
Found: C, 57.78; H, 5.69. 

Nitrodiaminomesitylene .-To a cooled solution of 3 g. 
of diaminomesitylene in 20 ml. of concentrated sulfuric 
acid was slowly added 1.75 ml. of nitric acid (sp. gr. 1.42). 
The solution East turned green and then yellow. After 
thirty minutes a t  room temperature, the solution was 
poured into 300 g. of cracked ice. The dark red solution 
thus formed was immediately neutralized with ammonia 
and the precipitate was collected on a filter. The product 
was crystallized from ethanol, benzene-petroleum ether 
(b. p. 90-120') and ethanol, m. p. 184-185' (cor.); 
The yield was 1.2 g. (31%). 
and Adams and Chase' 186-187". 

Nitro-N,N '-diibenzenesulfonyldiaminomesitylene .- (A). 
To 1 g. of nitrodiaminomesitylene dissolved in 10 ml. of 

Fittig2 reports m. p. 184 

(2) Pittig, Ann:., 140, 129 (1867). 

pyridine was added 3.5 g. of benzenesulfonyl chloride. 
After standing overnight this solution was poured into a 
mixture of 25 ml. of strong aqueous ammonia and 25 ml. 
of water. The resulting solution was filtered through a 
glass filter and was acidified with hydrochloric acid. The 
precipitate was recrystallized from an ethanol-water mix- 
ture (1 : l ) ;  m. p. 263.5-264.5' (cor.). The yield was 
1.75 g. (72%). 

Anal. Calcd. for C Z ~ H ~ ~ O ~ N & :  C, 53.04; H, 4.45. 
Found: C, 52.84; H, 4.57. 

(B). To 100 ml. of nitric acid (sp. gr. 1.59) in a three- 
necked round-bottom flask fitted with a stirrer and a ther- 
mometer and cooled in an ice-salt-bath was added 25 g. of 
N,N'dibenzenesulfonyldiaminomesityJene at such a rate 
that the temperature stayed below 0 . Fifteen minutes 
after the completion of the addition the reaction mixture 
was poured with stirring into 1 1. of water and 300 g. of 
cracked ice. The greenish precipitate was collected on a 
filter, washed with cold water and added carefully in small 
amounts of 200 ml. of strong aqueous ammonia. The re- 
sulting solution was diluted with 400 ml. of water and fil- 
tered. The filtrate was acidified with hydrochloric acid 
and a white precipitate was formed. It was collected on a 
filter and recrystallized twice from 75% ethanol, resulting 
in fine white needles, m. p. 260.5-262.5' (cor.). The yield 
was 22 g. (80%). 

mesitvlene.-(A). 
Nitro-N,N '-diethyl-N,N '-dibenzenesulfonyldiamino- 

To 50 ml. of absolute ethanol contain- 
ing 0.35 g. of sodium hydride, 7.5 g. of nitro-N,N'-diben- 
zenesulfonyldiaminomesitylene was added, followed by 5 
g. of ethyl bromide. The solution was boiled under reflux 
for fifteen hours and then cooled in an ice-box for three 
hours. The crystals were collected on a filter, washed with 
ethanol and then with warm water to  remove the sodium 
bromide and purified by crystallization first from acetone- 
ethanol and second from ethanol with slow cooling; white 
plates, m. p. 167.5-169.5' (cor.). After another recrys- 
tallization involving rapid cooling, the product crystallized 
in needles, m. p. 189-190' (cor.). From the mother liq- 
uor of the reaction mixture 1 g. of material was obtained 
which after one recrystallization melted at 188.5-189.5' 
(cor.). The infrared spectra of both forms in chloroform 
solution were identical. The total yield of pure com- 
pound was 6.5 g. (8157). 

Anal. Calcd. for C2~H2906N&: C, 56.48; H, 5.50. 
Found: C, 56.72; H, 5.59. 

(B).. In 15ml. of fuming nitric acid (sp. gr. 1.59) cooled 
in an ice-bath was gradually dissolved 625 ing. of N,N'-di- 
ethyl-N,N'dibenzenesulfonyldiaminomesitylene (m. p. 
212-212.5'). The solution was kept below 0" for forty- 
five minutes and was then poured into 100 ml. of water and 
50 g. of cracked ice. A white precipitate was formed, 
which was collected on a filter and washed with water. 
It was twice recrystallized from ethanol, m. p. 189-190" 
(cor.). The yield was 450 mg. (85%). 

Nitro-N,N '-dicarbethoxymethyl-N,N 'dbenzenesul- 
fonyldiaminomesity1ene.-(A) . In 200 ml. of absolute 
ethanol containing 1.95 g. of sodium hydride, 19 g. of 
nitro-N,N'-dibenzenesulfonyldiaminomesitylene was dis- 
solved. After addition of 14.5 g. of ethyl bromoacetate the 
solution became cloudy immediately. I t  was boiled under 
reflux for twelve hours. Approximately 50 ml. of the eth- 
anol was then distilled and water added adequate to dissolve 
all of the sodium bromide. When cooled in an ice-box for 
four hours, crystals were formed throughout the solution. 
I t  was purified by two crystallizations from an acetone- 
petroleam ether (b. p. 30-60') mixture, resulting in white 
needles,m.p. 201-202' (cor.). The yield was8.5g. (32%). 

Anal. Calcd. for CzgH33010N&: C, 53.77; H, 5.14. 
Found: C, 54.09; H, 5.34. 

From the mother liquors of the reaction mixture and the 
recrystallizations a large amount of non-crystalline ma- 
terial was obtained which could not be purified. 

(B). To 10 ml. of fuming nitric acid (sp. gr. 1.59) was 
added under external cooling 500 mg. of N,N'-dicarbeth- 
oxymethyl-N,N '-dibenzenesulfonyldiaminomesitylene (m . 



Dec., 1948 N ,N’-DIALKYL-N ,N ’-DIBENZENESULFONYLDIAMINOMESITYLENE 4213 

p. 157-158’). The reaction mixture was kept below 0’ for 
thirty minutes after the solution was complete and then 
poured into 100 ml. of water and 50 g. of cracked ice. The 
white precipitate was collected on a filter and washed with 
water. I t  was twice recrystallized from an ethanol-ace- 
tone (3: 1) mixture. The melting point as well as a melting 
point of a mixture with the product described under (A) 
was 201-202’ (cor.). The yield was 452 mg. (84%). 

Following the same procedure as described under 
(B), 400 mg. of N,N’-dicarbethoxymethyl-N,N’diben- 
zenesulfonvldiaminomesitvlene (m. D. 116-11Q0) nave 305 

(C) . 
I Y - - - -  

mg. (7o%j of product, me. p. 200-2620 (cor.); 
Nitration of the Two Forms of N,N’-Didodecyl-N,N’-di- 

benzenesulfonyldiamhomesity1ene.-To 10 ml. of fumina 
nitric acid (sp -gr . 1.59) was added under external cooling 
500 mg . of N , N ’4idodecyl-N, N ’-dibenzenesulfonyldi- 
aminomesitylene (m. p. 62.5-64.5’). The solution was 
kept below 0’ for thirty minutes, when the reaction was 
complete, and then poured into 100 ml. of water and 50 g. 
of cracked ice. An oily precipitate was formed, which was 
separated by decantation of the water. It was recrystal- 
lized from ethanol containing 10% petroleum ether (b. p .  
50-80’) and twice from ethanol, forming white plates, 
m. p. 93-94.5” (cor.). The yield was 375 mg. (71%). 

Anal. Calcd. for C~~HEQO~N&: C, 66.55; H, 8.56. 
Found: C, 66.68; H, 8.61. 

When the same procedure was followed for the nitration 
of the other isomer of X,N’-didodecyl-S,N’-dibenzene- 
sulfonyldiaminomesitylene (m. p. 87-88’). only oily prod- 
ucts were obtained which could not be purified. 

Summary 
1. Diaminomesitylene was ethylated with 

ethyl bromide to N-ethyldiaminomesitylene and 
to N,N’-diethyldiaminomesitylene. Both com- 
pounds upon treatment with benzenesulfonyl 
chloride in pyridine gave K-ethyl-N,N’-diben- 
zenesulfonyldiaminornesi tylene. 

2. Ethylation of N-ethyl-N,N”-dibenzenesul- 
fonyldiaminomesitylene in alkaline solution with 
ethyl bromide gave a single product, N,S’-di- 
ethyl- S ,S ’- di benzenesulfonyldiaminomesitylene. 
On the other hand, diethylation of N,N’-diben- 
zenesulfonyldiaminornesitylene resulted in two 
isomers, the one in larger amounts identical with 
that obtained by ethylation of the monoethyl de- 
rivative and the other a more soluble compound. 

3. S,S’- Dibenzenesulfonyldiaminomesitylene 
was dialkylated with n-butyl bromide, dodecyl bro- 
mide and benzyl chloride; in each case, pairs of 
isomers resulted. I t  was also allo~ved to react 

with two moles of ethyl bromoacetate and the 
two isomers obtained were hydrolyzed to the cor- 
responding acids. The high-melting less-soluble 
isomer was racemic since it was resolved through 
its &quinine salt. The low-melting more-soluble 
isomer was meso since i t  gave a single homogene- 
ous diquinine salt from which the meso acid was 
recovered by decomposition. 

N - Ethyl - N,N’ - dibenzenesulfonyldiamino- 
mesitylene upon treatment with ethyl bromoace- 
tate gave a pair of racemic N-ethyl-N-carbeth- 
oxy - N ,N’ - dibenzenesulfonyldiaminomesitylenes 
which were hydrolyzed to the corresponding acids. 
Satisfactory salts for resolution of these substances 
were not found. 

Nitration of the isomeric N,N’-dicarboxy- 
methyl - N ,N’ - dibenzenesulfonyldiaminomesit- 
ylenes and the corresponding esters resulted in the 
formation of a single nitro derivative in each case. 
Only a single product was isolated from the reac- 
tion mixture of ethyl bromoacetate and nitro- 
N,N’-dibenzenesulfonyldiaminomesitylene and 
this was identical to that resulting from nitration 
of the appropriate ester. 

6. When nitro-N,N’-dibenzenesulfonyldiami- 
nomesitylene was ethylated, a product in the 
form of plates, m. p. 167.5-169.5’, was isolated 
when i t  crystallized from a slowly cooling solution 
but in the form of needles, m. p. 189-190°, when 
the solution was cooled rapidly. Only the higher 
melting form was isolated from the nitration of the 
higher melting N,N’-diethyl-N,N’-dibenzenesul- 
fonyldiaminomesitylene was nitrated. Both the 
higher and lower melting forms in chloroform solu- 
tion gave the same absorption spectrum. At- 
tempts to convert the higher melting form into 
the lower melting form were unsuccessful. 

Nitration of the isomeric N,N’-didodecyl- 
N,N’-dibenzenesulfonyldiaminomesitylenes re- 
sulted in a crystalline mononitro derivative from 
the lower melting and an uncharacterized oil from 
the higher melting form. 

The infrared spectra of each pair of isomers 
show a close resemblance. 
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