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This invention is concerned generally with a 

new group of antispasmodics related-to-choline. 
More particularly, it relates to dimethyltral 
kyl-3-(carbamylmercapto)ethyl-ammonium salts 

; wherein both of the -hydrogens attached to the 
nitrogen-atom of the carbamyl grouping are re 
placed by saturated hydrocarbon radicals; to the 
process for preparing these novel quaternary am 
monium salts; and to the intermediate products 
thus, obtained. 
Compounds, analogous to the quaternary am 

monium salts herein, described but wherein ox 
ygen is substituted for. Sulfur, such as: dibutoline 
sulfate (dimethylethyl-6-hydroxyethyl-ammoni 
um sulfate dibutylurethane), have previously 
been found to be effective antispasmodies. The 
presently disclosed quaternary, salts are, however, 
greatly superior in antispasmodic effectiveness 
to Said oxygen; analogs, and are: at the same time 
much leSS toxic. Moreover, these novel quater 
nary. Salts have been...found to be: far superior to 
any other known antispasmodics, such as pa 

: paverine, Pavatrine; and Syntropan. These new 
Salts have also been found to have antitubercu 
lar-activity. 

These novel quaternary dimethylalkyl-3- 
... (N,N-disubstituted- carbamylmercapto)ethyl - 
ammonium SaltS may be chemically represented 
as follows: 

... O -R R1 - 

DN--s-CHCH-Cob, 
R; X: CHs 

wherein R is an alkyl radical, R1; and R2-are sat 
-urated hydrocarbon radicals, and Xis-an-anion. 
. The preferred quaternary ammonium salts are 
those in which R and R2 are cyclohexyl radicals, 

..i.e. dimethyl-alkyl-3-(dicyclohexylcarbamylmer 
capto)-ethyl-ammonium salts (which can also 
beireferred to, as dimethylalkyl-3-thiolethylam 

- monium salt. dicyclohexylurethanes), since salts 
of this class (possesslow toxicity. and outstanding 
anti-Spasmodic activity. These preferred quater 
nary ammonium salts may be chemically rep 
.resented.a.S. follows: - 

CH-CH 
cá, YoH 
N - / N O R CH-CH 1. 

N- -S-CHCH-sc Hs 

CH-CH. - - - - - - - 

wherein R and X:have the significance, above 
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We have discovered that these dimethyl-alkyl 
(3-(N,N-disubstituted-carbamylmercapto)ethyl 
sammonium. Salts, . Wherein the . Substituents at 
: tached to the nitrogen atom of the carbamyl 
grouping are : Saturated hydrocarbon radicals, 
can be prepared by reacting dimethyl-amino 
ethylthiol with an N,N-disubstituted carbamyl 
chloride of the formula: 

N-Co-Gl 
R - 

r wherein R1 and R2 are saturated hydrocarbon 
radicals, for example a dialkyl carbamyl chloride 
Such as dibutyl carbamyl chloride, diamyl car 
:bamyl chloride, and the like, or a dicycloalkyl 
- carbamyl-chloride, such as dicyclohexyl carbamyl 
chloride, to produce a thiolurethane of the for 
mula: 

R CH, 
CN-0-s-OHCHN R% CH3 

wherein R1 and R2 are saturated hydrocarbon 
radicals, and reacting said thiolurethane with an 
alkyl-ester-of-an inorganic acid, for example an 

- alkyl iodide, such as ethyl iodide, propyl iodide, 
-butyl iodide, amyl iodide, and the like, a dialkyl 
s Sulfate, such as diethyl sulfate, and the like, 
-to produce a quaternary salt of the formula: 

R R 
N-C-S-CH2CH-NCH 

^ N 
SR . C3 

wherein R. is an alkyl radical, R1 and R2 are 
Saturated hydrocarbon radicals and X is an 
anion. 
The dimethyl aminoethylthiol starting mate 

rial can be prepared by reacting dimethylamino 
ethyl chloride and sodium hydrosulfide as de 
Scribed in Example 1 hereinbelow. The dialkyl 
or dicycloalkyl carbamyl chloride can be pre 
pared by reacting the appropriate secondary 
amine with phosgene according to the procedure 

45-set forth in the illustrative examples and de 
tScribed in J. Chem. Soc. 1947, 313. The di 
methyl aminoethylthiol and the disubstituted 
carbamyl chloride can be prepared in purified 
“form, if desired, by fractional distillation in 
WaCO. 

The reaction between the dimethyl amino 
ethylthiol and the carbamylchloride having two. 
Saturated hydrocarbon substituents attached to 
the nitrogen atom of the carbamyl grouping, for 
-example a dialkyl carbamyl chloride such as di 

  

  



3 
butyl carbamyl chloride, diamyl carbamyl chlo 
ride, and the like, or a dicycloalkyl carbamyl 
chloride such as dicyclohexyl carbamyl chloride, 
and the like, is ordinarily conducted in the pres 
ence of a hydrogen chloride acceptor. The hy 
drogen, chloride acceptor is preferably an or 
ganic base such as a compound containing a 
pyridine ring, such as pyridine, quinoline, pico 
line, and the like, and preferably an acceptor that 
also acts as a solvent for the reactants. The 
reaction is conveniently carried out by heating 
the reactants under reflux in the presence of 
pyridine under which conditions the reaction is 
ordinarily complete in approximately 3 hours. 
The thiolurethane thus produced is conveniently 
freed of non-basic impurities by evaporating the 
pyridine, dissolving the residual material in 
water, acidifying the aqueous Solution and ex 
tracting the acidified solution with a water 
immiscible organic solvent such as ether to re 
move impurities. The aqueous Solution is then 
made alkaline and extracted . With a Water 
immiscible solvent such as chloroform. Upon 
evaporation of the dried chloroform extracts 
there is obtained the desired thiolurethane of the 
formula: 

R O 

DN-0-s-CHCHNC N 
R CE3 

Wherein R1 and R2 are Saturated hydrocarbon 
radicals. 
This thiolurethane is then reacted with an 

alkyl ester of an inorganic acid as, for example 
a dialkylsulfate, such as diethyl sulfate, an alkyl 
iodide, such as ethyl iodide, n-propyl iodide, 
n-butyl iodide, n-amyl iodide and the like, to 
produce the corresponding quaternary ammo 
nium salt of the formula: 

CE3 

R O R N--S-CHCHN4CH, 
/ N. 

R. X Chs 
wherein R, R, R2 and X have the significance 
defined hereinabove. . . . . 
The reaction between the thioiurethane and 

the dialkylsulfate (preferably diethylsulfate) is 
conveniently conducted by bringing the reactants 
together in diethyl ether solution at substantially 
room temperature. Under these conditions the 
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reaction is ordinarily substantially complete in 
about 15 hours and the quaternary dimethyl 
alkyl - B - (NN - disubstituted - carbamyl-mer 
capto)ethyl - ammonium ethyl Sulfate which 
precipitates can be recovered by filtration. 
When the thiolurethane is reacted with an 

alkyl iodide the reaction is ordinarily carried 
out by mixing the reactantS in the absence of a 
solvent and agitating the resulting mixture.at 
a temperature of about 25-30° C. for a period of 
about 3 hours. 
lowed to stand overnight to insure completion of 
the reaction. The product, which is the corre 
sponding dimethyalkyl - g - (N,N- disubstituted 
carbamylmercapto)ethyl-ammonium iodide is. 

60 
The mixture is ordinarily al 

65 
then converted to the corresponding sulfate by 
reaction with powdered silver Sulfate in the 
ence of ethanol. - . 

Examples of these quaternary salts having the 

pres 

formula: 

R R. 
N-Ö-S-CHCHN-CH 

: - / . N 
Ra X CH: 

wherein R is an alkyl radical, R. and R2 are 75 

(5) 

(12) 

(13) 

(14) 

saturated hydrocarbon radicals and X is ari 
anion, are the following: 
(1) Dimethyl - ethyl- B - (N,N-dicyclohexyl 

carbamylmercapto)ethyl - ammonium ethyl 
sulfate, also named dimethylethyl-6-thiol 
ethyl ammonium ethylsulfate dicyclohexyl 
urethane; 
Dimethyl - n - propyl - 6 - (N,N-dicyclo 
hexyl - carbamylmercapto)ethyl - ammo 
nium sulfate, also named dimethyl-n-pro 
pyl-6-thiolethyl ammonium sulfate dicyclo 
hexylurethane; 
Dimethyl - n - butyl - 3 - (N,N-dicyclo 
hexyl - carbamylmercapto)ethyl - ammo 
nium sulfate, also named dimethyl-n-butyl 
g-thiolethyl ammonium sulfate dicyclo 
hexylurethane; 
Dimethyl - n - amyl - B - (N,N-dicyclo 
hexyl - carbamylmercapto)ethyl - ammo 
nium sulfate, also named dimethyl-n-amyl 
B-thiolethyl ammonium sulfate dicyclo 
hexylurethane; - . . . 

Dimethyl ethyl- 3 - (N,N- diamyl- carb 
amylmercapto) ethyl - ammonium sulfate, 
also named dimethylethyl-6-thiolethyl 
ammonium Sulfate diamylurethane; 
Dimethyl - ethyl- (3 - (N,N- diamyl-car 
bamylmercapto)ethyl - ammonium ethyl 
sulfate, also named dimethylethyl-6-thiol 
ethyl ammonium ethyl Sulfate diamylure 
thane; . . . . 
Dimethyl-ethyl - B - (N,N-dicyclohexyl 
carbamylmercapto)ethyl - ammonium sul 
fate, also named dimethylethyl-6-thiol 
ethyl ammonium sulfate dicyclohexylure 
thane; - 

Dimethyl - ethyl - 6 - (N,N-dibutyl car 
bamylmercaptO) ethyl - annonium iodide, 
also named dimethylethyl-3-thiolethyl 
ammonium iodide dibutylurethane; 
Dimethyl-ethyl- (3 - (N,N-dibutyl - car 
bamylmercapto)ethyl - ammonium sulfate, 
also named ... dimethylethyl - B - thiolethyl 
ammonium Sulfate dibutylurethane. 
Dimethyl-ethyl - B - (N,N-dicyclohexyl 
carbamylmercapto)ethyl - a mimonium 
iodide, also named dimethylethyl-6-thiol 
ethyl ammonium iodide dicyclohexylure 
thane; - . . . . 
Dimethyl -n - propyl - 3 - (N,N - dicyclo 
hexyl-carbamylmercapto)ethyl - ammo 
nium iodide, also named dimethyl-n-pro 
pyl-6-thiolethyl ammonium iodide dicyclo 
:hexylurethane; . . . . . . . . . . . . . . . . . . 
Dimethyl- n - butyl - B - (N,N-": dicyclo 
hexyl - carbamylmercapto) ethyl - ammo 
nium iodide, also named glimethyl-n-butyl 
6-thiolethyl anamonium iodide dicyclohexyl 
urethane; i. . . . . . . . . . . . " 
Dimethyl - n- amyl - 3 - (N,N-dicyclo 
hexyl - carbamylmercapto)ethyl - ammo 
nium iodide, also named dimethyl-n-amyl 
f3-thiolethyl ammonium. idodide dicyclo 
hexylurethane; . . . . . . . . . 
Dimethyl - ethyl - 6 - (N,N-diamyl- car 
bamylmercapto)ethyl - ammonium iodide, 
also named dimethylethyl-B-thiolethylam 
monium iodide diamylurethane. 

Of particular interest are the first seven qua 
ternary Salts listed on the preceding page which 
have been found to possess, outstanding anti 
Spa Smodic activity. . 
These compounds were tested in comparison 

... (2) 

(3) 

(4) 

(6) 

(7) 

(8). 

(9) 

(10) 

(11) 

with Dibutolinesulfate (dimethylethyl-B-hy 
droxyethyl ammonium sulfate dibutylurethane). 
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on isolated organs for antispasmodic activity as 
follows: rabbit intestine, for inhibition of spon 
-taneous. activity; guinea pig. uterus, for inhibition 
rof Spontaneous-activity; guinea pig intestine, for 
inhibition of contraction produced by spasmo 
-genic agents, urecholine, acetylcholine, and in 
some instances barium chloride. 

The results obtained are summerized in the 

$40smg. Akg. for Dibutoline, and about 80-mg/kg. 
'for compound 7. . . . . . . . . . . . . . . . . . . 

- In order. to determineithe chronic toxicity, a 
group of iO young rats were given subcutaneous 

is injections of compound 7 over a three-monthspe 
riod. Each injection: Was 2.5 mg. Akg. twice-daily 
con week days, with singletinjections-of 5 mg/kg. 
On Saturdays and Sundays. A similar group was 

following table: given the sameidosage of Dibutoline, and a third 

- Inhibition of Contractions 
;Inhibition of Spontaneous; of G. P. Intestine Pro Activity of duced by Spasmogenic 

*Agents 
Compound 

• Urechcline Rabbit a nr-Area -Barilyn 
E. G. P. Uterus "EX Chloride 

---------------, -------- -- - - 
-- - - - - - - - - - - -- - - - - - - 
-- - - - ------. :----. -------- 
-------, -------- - - + -ti-- 

H ... -- -- - . . --- 
a ---H; - - - - - - - is 

;7(Dithioline.Sulfat -------...------ -- - - - ------ 
Dibutoline Sulfate. 

As evident from the above table the novel qua 
sternary salts described in this application, and 
especially the dimethylalkyl-3-thiolethyl -ammo 
'inium (ethyl)-sulfate dicyclohexyl-urethanes, are 
imore effective antispasmodics than Dibutoline. 
: Of particular interest is the quaternary salt, di 
methylethyl-6-thiolethyl-ammonium Sulfate di 
cyclohexyl urethane (compound 7), which has 
-been found to be two to three times as potent as 
-Eibutoline in inhibiting the-effect of spasmogenic 
: agents on isolated guinea pig intestine. 
A large number of experiments have been per 

formed on isolated uteri of both pregnant; and 
-non-pregnant-guinea pigs....Direct comparisons 
have been made of the activity on the isolated 
uterus between compound 7, Dibutoline, papa V 
serine, Pawatrine, and Syntropan. In nearly every 
test compound 7 proved to be the most effective 
of all of these agents, sometimes being active. On 
an organ which was relatively refractory to the 
other compounds. Moreover, compound 7 proved 
to be very effective in relaxing uterine contrac 
tions stimulated by urecholine, acetyl choline, 
histamine, pitocum, or ergotamine ?tartrate. 
Compound 7 has been administered orally, Sub- i. 

cutaneously, and intravenously to the dog with 
exteriorized intestinal loop. Good intestinal 
sanitispasmodic effects have been observed after 
administration by all three routes, though. On 
Some occasions oral administration failed...When 
Pavatrine was administered orally for compari 
son in two experiments, it succeeded. Once and 
failed once...When Dibutoline iodide has been 
administered orally in comparable doses (up to 
10 mg/kg.), no effect has been observed in five; 6. 
trials. In a single experiment, compound 7 (2 
rmg/kg. Sucutaneously), relaxed the uterus of 
"an intact anesthetized guinea pig. 

Compound 7 produces mydriasis similar to that 
observed with Dibutoline. When applied topically 
sto, the cat's eye, in 5% or 1% solution. Mydri 
-asis was not produced by administration of Oral 
-doses up to 2 mg. Akg. . . . . 

The acute toxicity of compound 7 was tested 
and found to be approximately one-half as...toxic 
as IEDibutoine in mice treated. With single dOSes 
Subcutaneously. Determination of LD50: . .(the 
dosage that will kill, one-half of the animals 
treated) of the two drugs simultaneously on tWO 

group Served as, uninjected controls. At the end 
..of three months, the growth rate:of all groups was 
identical and there was...no evidence of toxicity. 
-Examination of the rats after administration for 
three months-showed no divergence from normal 
in hemoglobin, red cell count, and - white, cell 
a count (total and differential). No-gross morpho 
logical-changes were found at autopsy, except for 
..a moderate degree of local tissue.irritation at the 
site of injection (rats are particularly suscepti 
ble to local irritation). No local irritation was 
observed in dogs receiving repeated injections. 
The antitubercular utility of the new quater 

-nary-salts is illustrated by...the-activities observed 
When compounds.1 and 9 were tested for in vitro 
cactivity-against a human typestrain of M. tuber 
culosis designated as H37RV. These compounds 
were active. at 10 micrograms per-milliliter. 
The following examples illustrate methods of 

: 15 carrying out the present invention but it is to be 
understood that these examples are given for 
purposes of illustration and not of limitation. 

. . . . Eacample 1 - ... - . . . . 

0 '900 gms. (625-midles) of-dimethylaminoethyl 
chloride hydrochloride was dissolved in 850 ml. 
of water, and 850 ml. of 30% aqueous sodium hy 
droxide Sólution was added. The resulting:solu 
:tion Wa:S eXtracted successively "with 1000 ml., 

55 500 ml., and 500 ml, portions of diethyl ether. 
The extracts Were combined and the ether was 
teWaporated under reduced pressure to produce 
Sapproximately 700:gms, of crude:dimethylamino 
ethylchloride. . . . . . 

2700 gm. (11.2:moles) of sodium sulfide-mono 
-hydrate was...melted in a five-liter flask provided 
:Witha, mechanical stirrer, reflux.condenser, ther 
mometer and gas inlet tube. Hydrogen sulfide 
Was, passed into the molten mixture over a period 

-65 of 6 to 7.hours during which time the mixture 
Was stirred rapidly and maintained at a tem 
perature between about 50 and 60°C. The di 
methylaminoethylchloride (700 gms.) was added 
dropWise to the reaction mixture over a period 

70 of approximately 2 hours during which time the 
“contents of the flask were stirred rapidly and 
maintained at a temperature of:50-60°. C. The 
Fesulting mixture was then heated:to:90-1059:C., 
theated under reflux for 1 hour; and cooled. The 

-different strains of mice gave a figure of about 75 reaction mixture was extracted successively with 

  



7 
600 ml, 300 ml, and 300 ml. portions of diethyl 
ether, the extracts were combined and dried over 
anhydrous calcium sulfate (Drierite). The ether 
Was then evaporated from the dry ether solu 
tion, and the residual material was fractionally 
distilled. The fraction distilling at 120-140°C. 
(temperature in distilling flask 140-190° C.) was 
collected to produce 199 gms. of crude dimethyl 
aminoethylthiol (yield approximately 30% of 
theory). 

850 gms. Of crude dimethylaminoethylthiol 
(from several preparations) was distilled in 
Vacuo using a 6-8 inch Wigreux column to pro 
duce 748 gms. Of Substantially pure dimethyl 
aminoethylthiol; B. P. 37-43 C./20 mm.; re 
covery yield approximately 88%. Analysis.- 
Calc'd for C4H11NS: C, 45.66; H, 10.54; N, 13.32. 
Found: C, 45.44; H, 10.56; N, 13.06. 

Eacample 2 

1800 ml. of xylene were placed in a five-liter, 
three-necked flask provided with a mechanical 
Stirrer and thermometer. The xylene was cooled 
to -10° C. and 297 gms. (3 moles) of phosgene 
was added. A solution containing 516 gms. (4. 
moles) of n-dibutylamine dissolved in 1030 ml. 
of xylene was added to the phosgene solution over 
a period of approximately 5 hours, Said addition 
being carried out while rapidly stirring the flask 
contents and maintaining the reaction tempera 
ture at approximately 5-10 C. The reaction 
mixture was stirred at room temperature for an 
additional period of about 18 hours, the dibutyl 
amine hydrochloride which precipitated was re 
moved by filtration and the precipitate WaS 
washed with seven 100 ml. portions of Xylene. 
The filtrate and washings were combined and 
the xylene evaporated therefrom by distillation 
in vacuo. The residual material was fractionally 
distilled using a 12 inch Vigreux column to pro 
duce approximately 361 g. of substantially pure 
dibutylcarbamylchloride; B. P. 89-90° C./2 mm., 
yield approximately 94.2% of theory. 

Eacd.imple 3 

35 gms. (0.33 mole) of pure dimethylamino 
ethylthiol (B. P. 37-43 C./20 mm.), prepared as 
described in Example 1, was dissolved in 250 ml. 
of pyridine contained in a one-liter, three-necked 
flask equipped with a mechanical Stirrer and re 
flux condenser. 57.5 g. (0.30 mole) of n-dibutyl 
carbamylchloride, prepared as described in Ex 
ample 2, was added to the flask contents. The 
resulting mixture was heated under refux for 
approximately 3 hours and was then evaporated 
to dryness in vacuo. The residual material was 
dissolved in 200 ml. of water and the pH was 
adjusted to 3 by adding 30 ml. of concentrated 
aqueous hydrochloric acid solution. The result 
ing solution was extracted with four 100 ml. por 
tions of diethyl ether and the ether extracts were 
discarded. The aqueous solution was made al 
kaline by adding thereto an excess of Sodium 
carbonate, and the resulting solution was ex 
tracted with three 100 ml, portions of chloroform. 
The chloroform extracts were combined, dried 
over anhydrous calcium sulfate (Drierite) and 
the chloroform evaporated. The residual mater 
rial was heated at 100-110° C. at a pressure of 1 
mm. to remove all traces of solvent thereby pro 
ducing approximately 76 gms. of dimethylamino 
ethylthioldibutylurethane; yield approximately 
97% of theory, 

20 ethylammonium 
pared as described in Example 4, was dissolved in 
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Eacample 4 

75 gms. (0.29 mole) of dimethylaminoethyl 
thioldibutylurethane, prepared as described in 
Example 3, was mixed with 235 g. (1.5 moles) of 
ethyl iodide. The mixture was stirred until solu 
tion was effected and the resulting solution was 
maintained at 25-30° C. for approximately 3 
hours. 750 ml. of diethyl ether was then added 
and the mixture was allowed to stand overnight. 
The Supernatent liquid was decanted, the reac 
tion product was filtered and repeatedly washed 
by decantation with ether and then dried in 
vacuo to produce 116 gms. of dimethylethyl-8- 
thiolethylammonium iodide dibutylurethane; 
M. P. 56° C.; yield approximately 96.6% of 
theory. 

Eacample 5 -- 

116 gms. (0.278 mole) of dimethylethyl-6-thiol 
iodide dibutylurethane, pre 

1100 ml. of 90% aqueous ethanol, and 60 gms. 

25 

30 

-40 

45 
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70 

75 

to the Solution. 

dissolved in 2000 ml. of pyridine. 
was stirred and heated under reflux at a tem 

(0.19 mole) of powdered silver sulfate was added 
The resulting mixture was 

stirred rapidly for 2 hours, the silver iodide was 
removed by filtration and washed with three 50 
ml. portions of ethanol. The combined filtrate 
and washings were evaporated in vacuo to a 
syrup. The syrup was dissolved in 400 ml. of 
water, the solution was extracted with two 200 
ml. portions of diethyl ether, and the extracts 
were discarded. The pH of the aqueous solu 
tion was adjusted to 6.7 by the addition of aque 
ous barium hydroxide solution, hydrogen sulfide 
was passed into the solution to precipitate re 
sidual silver, 5 gm. of activated charcoal was 
added, and the mixture was filtered. The fill 
trate was evaporated in vacuo to a Syrup and 
the residual material Was Subjected to benzene 
distillation using three 150 ml. portions of ben 
zene. The residual material was dried over Sul 
furic acid at a pressure of 1 mm. to produce 83.8 
gms. of dimethylethyl-3-thiolethyl ammonium 
sulfate dibutylurethane: yield approximately 
89.3% of theory. Analysis.-Calc'd for 

C, 51.99; H, 9.89; N, 8.08. Found: C, 51.78; H, 
10.09; N, 7.80. 

Eacample 6 

Dicyclohexylamine Was reacted with phosgene 
according to the procedure described for reacting 
phosgene with n-dibutylamine in Example 2. 

- After evaporation of the Xylene Solvent, the re 
sidual material was dissolved in petroleum ether, 
and the crystalline material which separated 
from the petroleum ether solution was recovered 
and dried to produce substantially pure dicyclo 
hexylcarbamylchloride; M. P. 85-86° C. 

781 gms. (3.2 moles) of powdered dicyclohexyl 
carbamylchloride was added to a Solution con 
taining 350 gms. (3.3 moles) of dimethylamino 
ethylthiol (prepared as described in Example 1) 

The mixture 

perature of 100-105 C. for a period of 3 hours, 
and the mixture was then cooled to room tem 
perature. The nearly-solid mass was dissolved 
in 1000 ml, of Water and the aqueous Solution 
was evaporated in vacuo at a temperature below 
50° C. until a mush resulted. This residualma 
terial was treated in the manner described in 
Example 3 to produce 948 gms. of dimethylamino 



9: 
ethylthiodicyclohexylurethane; M.P.: 48-50 C.; 
yield approximately 95% of theory. :::: 

Eacample 7 
948 gms. of dimethylaminoethylthioldicyclo- 5 

hexylurethane; prepared as described in Example 
6, was reacted with ethyliodide, according, to the 
procedure described in Example:4, to produce.1465. 
gms. of dimethylethyl-6-thiolethyl ammonium 
iodide dicyclohexylurethane; M.P. 190-191° C.; 10 
yield approximately 98% of theory. Analysis 
Calc'd for C19H370N2SI.AH2O; C, 47.79; H, 8.02; 
N, 5.87. Found: C, 47.90; H; 7:78; N, 5.63. 

Eacample 8 
2715 gms. of dimethylethyl-3-thiolethyl am 

monium iodide dicyclohexylurethane, prepared as 
described in Example 7, was reacted with silver 
sulfate according to the procedure described in 
Example 5 to produce:2188 gms. of dimethylethyl- 20 
B-thiolethyl ammonium sulfate dicyclohexylure 
thane; M. P. 143-144° C.; yield approximately 
97% of theory. Analysis.-Calc'd for 

Cashiao NAS35.5H2O. 25 
C, 51.96; H, 9.75; N, 6.37; H2O, 11:27: Found: 
C, 51.73; H, 9.60; N, 6:41; H2O, 11.17: . . . 

. . . . . . . . Eacample 9 . . . . 
31 gms. of dimethylaminoethylthioldicyclo 

hexylurethane, prepared as described in Example 
6, was reacted with 85gms. of n-propyl iodide, 
utilizing substantially the same procedure as that 
described in Example: 4 for reacting dimethyl 
aminoethylthioldibutylurethane. with ethyl io- 5. 
dide, to produce 20 gms; of dimethyl-nipropyl-3- 
thiolethyl ammonium iodides dicyclohexylure 
thane; M. P. 149-151° C.; yield approximately: 
41.7% of theory. Analysis.-Calc'd for 

C, 49.78; H, 8.15; N, 5.80. Found: C, 49.63; H, 
7.99; N, 5:82; 

15 

40 

Eacample 10, 
20 gms of dimethyl-n-propyl-6-thiolethylam- 45 

monium iodide dicyclohexylurethane Was reacted 
With silver. Sulfate, according to the procedure 
described; in Example, 5, to produce 16.4 gmS. Of 
dimethyl-n-propyl-3-thiolethyl ammonium sul 
fate dicyclohexylurethane; 137-139° C.; yield ap- 5 
proximately 85% of theory. Analysis.--Calc'd, 
for C40H8OsNAS3.6H2O; G 52.48; H, 9.91; N, 6:12; 
H2O, 11.80. Found: C, 52.61; H, 9.60; N, 6.37; 
H2O, 11.44. 2 . . . . 

. . . . . Eacample 11 

31 gms, of dimethylaminoethylthioldicyclo 
hexylurethane, prepared as described in Example 
6, was reacted with 92 gms. of n-butyl-iodide, 
utilizing substantially the same procedure de 
scribed in Example 4, to produce 28.5 gms. of 60 
dimethyl-n-butyl-3-thiolethyl ammonium iodide 
dicyclohexylurethane; M. P. 161.5-162.5° C.; yield 
approximately 57.5% of theory. Analysis.- 
Calc'd, for C2H410N2SI; C, 50.80; H, 8.32; N, 
5.64. Found: C, 51.10; H, 8.15; N, 5.63. 

Eacample 12 

28.5 gms. of dimethyl-n-butyl-3-thiolethyl am 
monium iodide dicyclohexylurethane was reacted 
with silver sulfate, according to the procedure 70 
described in Example 5, to produce 23.7 gms. of 
dimethyl-n-butyl-3-thiolethyl ammonium sulfate 
dicyclohexylurethane; M. P. 99-99.5 C.; yield 
approximately 87% of theory. Analysis.-Calc'd 
for C42Ha2O6NAS3.6H2O; C, 53.47; H, 10,04; N, 75 

55 

65 
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5:94; H2O, 11.45: Found: C, 53.47; H, 9.90; N, 
5.94; H20, 11.12. 

Eacample 13 
31 gms. of dimethylaminoethylthioldicyclo-. 

hexylurethane, prepared as-described in. Example: 
6; was reacted within-amyl iodide; utilizing the 
substantially, Same-procedure as that described in 
Example, 4to, produce: 36 gms of dimethyl-nir. 
amyl-3-thiolethyl ammonium? iodide: dicyclo 
hexylurethane; M.P. 179-180° C.; yield approxi 
mately 71% of theory: Analysis.-Calc'd for 
C22H430NSI; C, 51.75;.H., 8:49; N, 5:48. Found: 
C, 51.96;.H. 8:38; N564. . . . 

Eacample 14. 
. 36 gms. of dimethyl-n-amyl-5-thiolethylam. 
monium iodide dicyclohexylurethane, prepared 
as, described in Example: 13; was reacted with 
silver:, sulfate, utilizing substantially, the same 
procedure as that described in Example: 5. to: 
produce; 29.4: gms. of dimethyi-n-amyl-6-thiol 
ethyl ammonium sulfater dicyclohexylurethane; 
M. P. 99-1053 C.; yield approximately 92% of 
theory: Analysis.--Calcd forc44H86O6NAS3.3H20: . 
N, 6.10; H2O, 5.88. Found: 'N;6:03; H2O, 5.50. 

Eacample 15 . . . 
31 gms, (0.1-mole) of dimethylaminoethylthiola. 

dicyclohexylurethane, prepared as-, described in: 
Example, 6,... was dissolved in 200 ml of diethyl: 
ether, 31 gms: (0.2 mole) - of- diethyl-sulfate was: 
added, and the mixturer was allowed to standat, 
rooms temperatures overnight; . The crystals that: 
formed were-recovered by filtration, washed withi 
ether, and dried in vacuo! to produce; 29 gms. of 
dimethylethyl-6-thiolethylt ammonium: ethylsuls: 
fate dicyclohexylurethane; "M. P:178-179° C.; 
yield-approximately; 62:4% of theory;. Analysis:- 
Calc'd, for; C31H42O5N2S2; C, 54.04; H, 9:07; N, 
6.00. Found: C, 53.88; H, 8.87; N; 5.93;" 

Eacample 16 
n-Diamylamine was reacted with phosgenerin 

the presence, of xylene, utilizing substantially 
the same procedure described-for-reacting: n-di 
butylamine with..phosgene.ini Example 2, and the 
residual material: obtained, after evaporation of. 
the xylene was fractionally distilled in: vacuo 
using a Wigreux column to producer diamyl 

0 carbamylchloride; B. P. 112-114°C/1-mm. 
62.6 gms. of diamylcarbamylchloride, prepared 

as-described on the preceding: page, was reacted: 
with. 33:gms. of dimethylaminoethylthiol; pre 
pared as described in. Example r1, ...and; the: reac: 
tion product was treated in substantially the 
same manner as described in Example 6, to pro 
duce. 75.6 gms. of dimethylaminoethylthioldi 

... amylurethane, which was obtained as a liquid; 
yield approximately 94% of theory. 

Eacample 17 
60.6 gms. of dimethylaminoethylthioldiamyl 

urethane, prepared as described in Example 16, 
was reacted with ethyl iodide, utilizing substan 
tially the same procedure as that described in 
Example 4, to produce 90 gms. of dimethylethyl 
B-thiolethyl ammonium iodide diamylurethane 
which was obtained as an amorphous maSS; yield 
approximately 97% of theory. Analysis.--Calc'd 
for, C17H3ON2SI: C, 45.94; H, 9.39; N, 6.30. 
Found: C, 45.89; H, 8.02; N, 6.38. 

Eacample 18 
90 gms. of dimethylethyl-3-thiolethyl ammoni 

um iodide diamylurethane, prepared as described 
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in Example 17, was reacted with silver sulfate, 
utilizing substantially the same procedure as that 
described in Example 5, to produce 69 gms. of 
dimethylethyl-6-thiolethyl ammonium sulfate 
diamylurethane; M. P. 124-125° C.; yield approx 
imately 91% of theory. Analysis.--Calc'd for 
C34H74O6N4S3.1.5H2O: H2O, 3.56. Found: H2O, 
3.85. Sample dried to constant weight at 80° 
C./1 mm. Anal-Calc'd for C34Hit406NaS3: N, 
7.67. Found: N, 8.18. 

Eacample 19 
15 gms. of dimethylaminoethylthioldiamylur 

ethane, prepared as described in Example 16, 
was dissolved in 100 ml. of diethyl ether, 15.4 
gns. Of diethyl sulfate was added to the solution 
and the resulting mixture was allowed to stand 
overnight. No crystallization took place. The 
mixture was then heated under reflux for an ad 
ditional 24 hours, without any formation of 
Crystals. 
The ethereal mixture was extracted with two 

25 ml. portions of water, the combined aqueous 
extracts were washed with ether and the ether 
layers were discarded. The pH of the aqueous 
Solution was adjusted to 6.4 by the addition of 
10% aqueous barium hydroxide solution, a small 
amount of activated charcoal was added, and 
the mixture was filtered. The traces of barium 
ion were removed from the filtrate by adding a 
minute amount of ammonium sulfate and a slight 
turbidity was removed by adding activated char 
coal and filtering. The solution was evaporated 
in vacuo to a syrup and the syrup was air-dried 
to constant weight. During the drying period, 
the Syrup crystallized slowly, and the crystalline 
masses were broken up during the drying pe 
riod. There was thus obtained 12 gms. of di 
methyl-8-thiolethyl ammonium ethylsulfate di 
amylurethane; M. P. 55-56 C.; yield approxi 
mately 55% of theory. Analysis.--Calc'd for 
C19H42O5N2S2.4H2O: C, 50.51; H, 9.59; N, 6.19; 
H2O, 1.99. Found: C, 50.20; H, 9.08; 
H2O, 1.85. 

Modifications may be made in carrying out 
the present invention without departing from the 
spirit and scope thereof. Insofar as these 
changes and modifications are within the purview 
of the annexed claims they are to be considered 
part of our invention. 
We claim: - 

1. The process which comprises reacting di 
methylaminoethyl thiol with a carbamyl chloride 
having two saturated hydrocarbon substituents 
attached to the nitrogen atom of the carbamyl 55 

H, 6.36; 

10 

5 

20 

25. 

12 
grouping to. produce a thiolurethane of the for 
mula: . . . - 

R CH, 
N-0-s-CHCH.N. 

R CE 

wherein R1 and R2 are saturated hydrocarbon 
radicals, and reacting said thiolurethane with an 
alkyl ester of an inorganic acid to produce a qua 
ternary salt of the formula: . . 

R O R. 

Y--S-CHCH-N4OH, 
wherein R1 and R2 have the significance above 
defined, R is an alkyl radical, and X is an anion. 

2. Quaternary salts having the formula: 

R R. 
N-C-S-CICH2N-CE 

- / LN 
R - X CH3 

wherein R1 and R2 are saturated hydrocarbon, 
radicals, R is an alkyl radical, and X is an anion. 

3. Dimethylalkyl-3-thiolethyl ammonium sul 
fate dialkylurethanes. . . . . . 

4. Dimethylalkyl-3-thiolethyl ammonium sul 
fate dicycloalkylurethanes. 

30 

35 

40 

45 

5. Dimethylethyl-8-thiolethyl ammonium sul 
fate dicyclohexylurethane. . . . . . 

6. Dimethylethyl-3-thiolethyl ammonium eth 
yl Sulfate dicyclohexylurethane. - - - - 

7. Dimethyl-n-propyl-6-thiolethyl ammoniu 
sulfate dicyclohexylurethane. - 

8. Dimethyl-n-butyl-3-thiolethyl ammonium 
Sulfate dicyclohexylurethane. : : . . . . 

9. Dimethyl -n - amyl-3-thiolethyl ammonium. 
sulfate dicyclohexylurethane. ": - 

JOHN WEIJLARD. 
MAX TISHLER. 
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