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"9°Claims.
1
ThlS mventlon is .concerned -generally -with a
new group of antispasmodics related:-to.choline.
More particularly, -it - relates to -dimethyl-al-
kyl-g-(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 JAntermediate :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 (dlmethylethyl-ﬁ -hydroxyethyl-ammoni-
.um . sulfate -dibutylurethane),
been found to be effective antispasmodies. The
.presently:disclosed quaternary.salts:are, however,
Breatly .superior in antispasmodic -effectiveness
to-said.oxygen:analogs,. and are atthe same time
much less toxic.
.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.heen found:to.have-antitubercu~
Jar-activity. -

These -novel quaternary :dimethyl-alkyl-g-
L(N,N - disubpstituted - carbamylmercapto)ethyl -
.ammohium -salts .may be chemically represented
as follows:

URy 0 - R

. :\ p '
,,,N—E—foCHic_Hr—NZCHa
R X CHs

wherein R is an alkyl radmal R1 and:Rs-are sat—

-urated. hydrocarbon- radicals,:and X is-an-anion.: 35

-The :preferred .quaternary -ammonium -salts are
-those-in-which:Ry and. Rz are: cyclohexylradicals,
-1-eodimethyl-alkyl-g< (dicyclohexylearbamylmer-

capto) ~ethyl-ammonium salts (which -ean also
-be:referred to;as dimethylalkyl-g-thiclethyl-am-
-monium salt.-dicyclohexylurethanes), since salts
-of -this-elass possess:low: toxicity-and outstanding

-anti=spasmodic activity. "These preferred quater-.

nary ammonium salts may>be-chemically rep-
-resented as-follows:

CHa—CH:
C 2 .CH

\.VCHz—-Cé'.- \

B! g
N—=C—=8—CH,CH;N—-CHs
wCHs

/
~CHy—~CHa:

-wherem ‘R :and X have ‘the - s1gmﬁcance above-
“defined. - -

:have --previously =

Moreover, these:novel:quater-:
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W e:have: diseovered:that:these-dimethyl-alkyl-

-B-(INN-=disubstituted.~ carbamylmercapto) ethyl -
-ammonium :-salts, wheréin - the :-substituents :at-
stached 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:

BN
;N—£0—Cl
Ra :

-wherein ‘Ri -and Rs -are sé;tu_rated ‘hydrocarbon
-radicals, for.example-a-dialkyl carbamyl-chloride

such -as - dibutyl carbamyl -chloride, ‘diamyl :car~

“bamyl -chloride, and -the like, or a-dicycloalkyl
-earbamyl-chloride, such as-dicyclohexyl carbamyl

chloride, ‘to-produce-a -thiclurethane -of -the for-~
mula:
R : (l) CHs
O -—CHzCHzN/

1
\
/

-wherein ‘R1-and ‘Ra ‘are -saturated hydrocarbon

radicals, and reacting said thiolurethane with-an

~alkyl-ester -of -an’ inorganic:acid, -for example an
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scribed ‘in J. Chem: Soc. 1947, 313.

“form,

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

g F
, N—=C—=8~CH:CH:—N=CH;
Ry CH;

wherein "R is an alkyl .radical, R1 and Rz .are

saturated hydrocarbon .radicals and X is an
~anion.

~The chmethyl ammoethylthlol starting mate-
rial can be prepared by regcting dimeéthylamino-
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
set-forth in ‘the ‘illustrative examples and de-
The di-
methyl aminoethylthiol -and . the dlsubstn:uted
carbamyl chloride can be prepared in ‘purifed
-if - desired, “by ‘fractional d1st11.latrqn_,1n
vacuo. ' R

The reaction . between the dimethyl ‘amino-
ethylthiol and the carbamyl chloride having two-
saturated hydrocarbon substituents attached to
the nitrogen atom of thé carbamyl groupmg, for

-example a-dialkyl-carbamyl -chloride such as di-




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, quinocline, 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 agueous 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:

Ry
AN

CH:s
g /s
N—C—S8—CH;CH:N~
Rs CH;s

wherein R: and Rz are saturated hydrocarbon
radicals.

©-- This thlolurethane is then reacted with an
alkyl-ester of an inorganic acid as, for example
a dialkyl sulfate, 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:

B9 R
N—g—S—CHzcﬂzN-—-CHa
'R; X CH:

wherein R, Ri, R2 and X have the signiﬁcance,

defined hereinabove. .
The reaction between the- thlolurethane and

~ the dialkyl sulfate (preferably diethyl sulfate) 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 quaternai‘y dimethyl-
alkyl - g - (N,N - 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
The mixture is ordinarily al- -

~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

s

60

65

_then converted to the corresponding sulfaie by -

reaction with powdered silver sulfate in the pres-
ence of ethanol. =
Examples of these quaternary salts havmg ‘the

formula:

v T ) 0 R
\N—g—SfcﬂchzNécﬂa
"R ' X CH;

wherein R is an alkyl radical, R1 and Rz -are

75

" (5)

a2

(14

.With - Dibutolinesulfate :

4 ,
saturated hydrocarbon radicals and X is and
anion, are the following:

(1) Dimethyl - ethyl-~ g - (N,N - dicyclohexyl-
carbamylmercapto) ethyl - ammonium ethyl
sulfate, also narmeéd dimethylethyl-g-thiol-
ethyl ammonium ethyl sulfate dicyclohexyl-
urethane;

Dimethyl - n - propyl - g - (N,N - dicyclo~
hexyl - carbamylmercapto)ethyl - ammo-
nium sulfate, also named dimethyl-n-pro-
pyl-g-thiolethyl ammonium sulfate dicyclo-
hexylurethane;
Dimethyl - n - butyl - g -~ (N,N - dicyclo-
hexyl - carbamylmercapto) ethyl ~ ammo-
nium sulfate, also named dimethyl-n-butyl-
. .p-thiolethyl ~ammonium sulfate dicyclo-
.~hexylurethane;

(4) Dimethyl - n - amyl - g - (N,N -~ dicyclo-
’ hexyl - carbamylmercapto)ethyl - ammo-
nium sulfate, also named dimethyl-n-amyl-
B-thiolethyl ammeonium sulfate dicyclo-
hexylurethane; :
Dimethyl - ethyl - g - (N,N - d;amyl - carb=-
amylmercapto) ethyl --ammonium sulfate,
also named dimethylethyl-g-thiolethyl
ammonium sulfate diamylurethane; .
Dimethyl - ethyl - 8 - (N,N - diamyl . car-
bamylmercapto) ethyl -~ ammonium - ethyl
sulfate, also named dimethylethyl-g-thiol-
ethyl ammonium ethyl sulfate dlamylure-
thane; -
Dimethyl - ethyl - g - (NN dlcyclohexyl-
carbamylmercapto) ethyl ammonium sul-
fate, also’ named- dimethylethyl-g- thiol-
ethyl ammonium sulfate d1cyclohexy1ure-
thane;
‘Dimethyl - ethyl - g - (N,N - dibutyl car-
bamylmercapto) ethyl ~ ammonium iodide,
also ° named - dimethylethyl-g-thiolethyl
ammonium iodide dibutylurethane;

Dimethyl ~ ethyl - 8 - (N,N-~ dibutyl - car=-
bamylmercapto) ethyl - ammonium sulfate,
also named - dimethylethyl - 8 - thiolethyl
-ammonium sulfate dibutylurethane.
Dimethyl - ethyl - g8 - (N,N - dlcyclohexyl -
carbamylmercapto)ethyl -"ammonium
lodide, also named dimethylethyl-g-thiol-
.ethyl ammonium’  iodide d1cyclohexy1ure-
thane;

Dimethyl - n - propyl - ﬁ - (N,N ~ dicyclo-
hexyl - carbamylmercapto)ethyl - ammo-
nium’ 1od1de, also named dimethyl-n-pro-
pyl-g-thiolethyl ammomum iodide d1cyclo-
“hexylurethane;: R 2 :
Dimethyl - n - buty-l - ﬁ - (N,N .-»d1cyclo-
‘hexyl = carbamylmercapto) ethyl - ammo-
~ nium iodide, also named dimethyl-n-butyl-
B-thiolethyl ammomum iodide dlcyclohexyl-
urethane;

Dimethyl - n- amyl - ﬁ - (N N d1cyclo-

hexyl - carbamylmercapto)ethyl - ammo-
nium iodide, also named dimethyl-n-amyl-
. B-thiolethyl ammonium. idodide dicyclo-
hexylurethane; -~ - . . .
Dimethyl - ethyl - g - (N,N - diamyl - car-
bamylmercapto) ethyl - ammonium iodide,
also named dimethylethyl-g- thiolethyl am-~
monium iodide dlamylurethane

Of partlcular interest are the first seven qua=
ternary salts listed on ‘the preceding: page which
have ‘been-found to possess. outstandmg anti-
spasmodic activity.

These compounds were tested in comparlson
(dimethylethyl -.g - hy=
droxyethyl ammonium sulfate dibutylurethane).

-(2)
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on isolated organs:for:artispasmodic activity as
.follows: rabbit intestine, for.inhibition .of spon-
-taneous.activity; ;suinea pig. uterus, for. mhlbmon
=0f spontaneous activity; gmnea pig.intestine, for
.inhibition of .contraction .produced .by . spasmo-
-genic .agents, .urecholine, acetyl.choline,.and in
:some.instances.barium.chloride. '

The .results..obtained .are. summerized in .the
following table: . :

i@

i40-mg.kg. for: leutohne, and about 380 mg /kg
‘for compound 7
group of 10 young vra_ts ‘were- glven subcutaneous
.5 ‘injections.of:compound:7 over-a‘three-month:pe-
-riod. “Each:injection:was2:5:mg./Kg. twice-daily
<on’ week days, with:singleiinjections-of 5 ‘mgi/kg.
-oniSaturdays-and:Sundays. Assimilar groupswas
sgiven-the:same:dosage-of Dibutoline, -and g third

’ . "~ 3 “Inhibition of Contractions
;Inhibition ofr Spontaneous:| -+«of ‘G.” P. Intestine “Pro-~
. . Activity of— | ‘duced by Spasmogenic :
Agents :
. i Gompound :
" - Urecholine :
Rabbit --Barfum .
. Q. P. Uterus |.~or-Aeetyl 3
Intestine "Choline Chloride
+ 4ttt A +++
+A At +4+ . ++++
[ e ot afie ol B s ity S i IS v nl SRR B ol ol nl o
+4+4 ] FA444 B o Attt
44 4 I B B o
ey ke ol I Lo nOl RS o o ity e o
17 (Dithioline Sulfate)_..__. i i I i SR T o S e +A4
leutolme Sulfate....---- R i R U I o ol ++

As ‘evident from the: above table the novel qua-
:ternary salts -described in this application, and
.especially the: dimethylalkyl-g-thiolethyl -ammo-

mium (ethyl)-sulfate:dicyclohexyl-urethanes, are
‘more :effective -antispasmodics ‘than Dibutoline,

-@f .particular.interest is ithe quaternary salt, :di-
-methylethyl-g-thiolethyl-ammonium  sulfate .di-
-¢yclohexyl urethane -(compound -7) -which .has
‘been :found to - be two.to three times as potent as
-Bibutoline in inhibitingithe-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, papav-
‘erine, Pavatrine, and:Syntropan. In nearlyevery
‘test-compound 7 proved to be .the most-effective
-of :all-of .these ggents, sometimes:being active.on

35

_srouprserved -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 divergenee from normal
-in ‘hemoglobin, -red . cell .count, .and -white : cell
.count (total-and.differential). .No.gross morpho-
_loglcal changes were . found:at- autopsy, exeept.for
.a.moderate:degree .of loca,l tissue:irritation.at.the
.site of -injection .(rats.are particularly-suscepti-
ble to local irritation). .No -local irritation .was
observed 'in .dogs :reeeiving . .repeated . -Anjections.

The -antitubercular utility .of .the.new.:quater-
-nary-salts:is. illustrated.by.the activities.observed
.Wwhen compounds.1.and.9-were tested -for. in vitro
-activity-against-a human type.strain.of .M..tuber-
culoszs designated-as H37Rv ~These .compounds
were active-at.10 micrograms . per.milliliter.

The following examples illustrate methods of

an organ which was -relatively refractory to the:15 carrying out the present:invention but it is to be _
other compounds. Moreover, compound 7 proved understood that these examples are given for
to be very effective :in reélaxing uterine contrac- purposes of 111ustrat1on and-not-of 11m1ta1;10n
tions stimulated by urecholine, acetyl choline, : E:z:ampl e 1

‘histamine, pitocum, or ergotamine tartrate. .- : -

Compound 7 has been administered orally, sub- .50 ‘9D0 gms. ‘< 6:25- moles) oy dxmethylammeethyl—
cutaneously, and intravenously to the dog with “hloride ‘hydrochloride was dissélved:in- 850 nil.
exteriorized intestinal loop. Good intestinal  'Of*water;:and 850:ml. of 30% -aqueous-sedium:hy-
-antispasmodic effects have been . observed after droxide-solution’ was-adéed. "The resulfing:sélu-
:administration by -all “three ‘routes, though son  “tlon was-extracted suecessively -with 1000.ml.,
“some occasions oral:administration failed. -When -85 500-ml., :and 500 ml. -portions -of .diethyl :ether.
-Pavatrine -was administered .orally for compari- The: ‘extracts :were ‘combined :and the ether ‘was
-son ‘in -two ‘experiments, :it succeeded -once :and “evaporated under :reduced .pressure to-produce
“failed..once. “When Dibutoline iodide has been  @bbroximately:700:gms. of crude dimethylamino-
“gdministered orally in comparable :doses. (up ‘to ;ethylchloride. .

10 'mg./kg.), no effect has been observed in:five 60 ..2700.gm:. (11.2; ;moles) . of -sodium sulfide mono-

trials. In a single :experiment, .compound 7 (2
~-mg./kg. sucutaneously), relaxed the. uterus of
~an:inmtact anesthetized guinea pig. »

Compound 7 produces:mydriasis:similar to that
‘observed with Dibutoline when:applied topically
«to.ithe :cat’s eye,.in 5% wor .1% solution. ~Mydri-
-gsis was not produced by administration ‘of :oral
.doses up'to 2 mg./kg. . .

The acute toxicity of compound 7 - Was tested
-and:found to be approximately one-half as toxic .
:gs ' Dibutoline “in :mice treated with single doses
zsubcutaneously. :Determination ..of .LDse: .(the
~dosage that ~will kill. one~half -of : the -animals
treated) :of the two.drugs simultaneously on:two

-hydrate was.melted in.a five-liter flagk .provided
-with.a.mechanieal stirrer, reflux. condenser, ther-
.mometer and gas .inlet tube. Hydrogen sulfide
was passed into the molten miixture over.a. period

85 of 6.to 7.hours during which -time ‘the mixture

Wwas. stirréd. rapidly and maintained -at 2 tem-
‘perature between about 50 -and 60°C.. The-di- -
Jnethylaminoethyichloride (760 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
‘mdintained- gt o temperature :of :50~60° C. . The
“restlting :mixture: was:then heated: to_QO.—105°_ iC.,

heated :under reflux for 1;hoursand-cooled.. :The

-different :strains ‘of :mice :gave a:figure:0f -about ;78 reaction mixture was extracted suceessively with
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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 Vigreux column to pro-
duce 748 gms. of substantially pure dimethyl-
aminoethylthiol; B. P. 37-43° C./20 mm.; re-
covery yield approximately 88%. Analysis.—
Cale’d for CsHuNS: C, 45.66; H, 10.54; N, 13.32.
- Found: C, 45.44; H, 10.56; N, 13.06.

Ezxample 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.,
vield approximately 94.2% of theory.

Example 3

35 gms. (0.33 mole) of pure dlmethyla,mmo-
ethylthiol (B. P. 37-43° C. /20 mm.), prepared as

" deseribed 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 reflux for
approximately 3 hours and was then evaporated
to dryness in vacuo. The residual material was
-dissolved in 200 mil. 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 €x-~
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 mate-

~ 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 apprommately

97% of theory.

-20. ethylammonium

. pared as described in Example 4, was dissolved in

10

15

Example 4
75 gms. (0.20 mole) of d1methy1a,nnnoethy1-

- 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-g-
thiolethylammonium. iodide dibutylurethane;

M. P. 56° C.; vyield approximately 96.6% of

theory.
Example 5

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

1100 ml. of 909 aqueous ethanol, and 60 gms.
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-dissolved in.2000 ml. of pyridine.
‘was stirred and. heated under reflux at a tem-

(0.19 mole) of powdered silver sulfate was added :
-to the solution.

The resulting mixture was
stirred rapidly for 2 hours, the silver iodide was
removed by filtration and washed with three 50
mil. portions of ethanol. The combined filtrate
and washings were evaporated in vacuo to &
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 fil-
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-g-thiolethyl -ammonium
sulfate dibutylurethane: yield approximately
89 3% of theory. Analysis—Calc’d for

CuoHssO06N1Ss.H20 .

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

10.09; N, 7.80.
Example 6

Dicyclohexylamine was reacted with phosgehe
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-

;hexylcarbamylchlorid’e; 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 residual -ma-

terial was treated in the manner described in

‘Example 3 to produce 948 gms. of dimethylamino-
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ethylthioldicyclohexylurethane; M. P.. 48&50°
vield approx1mate1y 959% of-theory.

Example 7

948 gms. of d1methy1amlnoethylthmldlcyclo-
hexylurethane; prepared as described in Example
6, was reacted with.ethyl.iodide, according. to.the
procedure described in: Example-4, to-produce.1465-
gms.. of. dimethylethyl-g-thiolethyl - ammomum
iodide dlcyclohexylurethanef, M. P..190-191° C
yield approximately 98% of theory. Analys1s—
Cale’d for CisFlstON2SLY%LH20;.C, 47.79; H, 8.02;
N, 5.87. Found: C,47:90; H; 778 N, 5.63.

- Example 8

1
2715 gms of: dlmethylethyl ~g-thiolethyl” am=

monium jodide dlcyclohexylurethane ‘prepared as
described in Example 7, was reacted with silver
sulfate according to the procedure -described in
Example 5 to prodiice:2188 gms. of-dimethylethyl-
g-thiolethyl ammonium sulfate dicyclohexylure-
thane; M. P. 143-144° C.; yield approx1mate1y
97% of theory Ana1y51s ——Calc’d for

Cstq4OsN483,5 5H2@

C, 5196 H, 9.75; N, 6.37; H:0; 1127: Found
C, 51.73; H; 9.60; N 641 H20, 1117’ :

Ea:am;nle 9

31 gms. of d1methylam1noethy1th101dlcyclo-v
hexylurethane, prepared:as: described:in: Example
6, was reacted. witlii 85 gms of n=propyl 1od1de,
utilizing‘substantially‘the-same procediire as.that
described in Example:'4: for reacting dimethyl-:
aminoethylthioldibutylurethane. with: ethyl. io-
dide, to produce 20 gms; - of ‘dimethyl-n-propyl-g-=.
thioletliyl” ammonium - iodide- dicyclohexylure~
thane; M. P. 149-151°<¢.; yield approximately:
41.7% of theory Analy51s —Cale'd for

" C20H330N2ST

C, 49.78; H 8.15; N, 580 Found: C, 49.63; H
7.99; ¥, 5.82: -
»Eacamplexlo. :

20 gms: of dimethyl-n-propyl-g-thiolethyl am-
monium.iodide dicyclohexylurethane wasreacted
with silver: sulfate,. according : tox-the procedure
described:in Example. 5, to. produce 16.4 gms. of
dimethyl-n-propyl-g-thiolethyl . ammonium sul-

fate dicyclohexylurethiane; 137-139° C.; yield ap- 5
proximately 85% of theory: Analysis—Cale’d!

for: CaoHr06N:S3.6H205 €, 52:487 H; 9.91; N '612;
H20, 11.80. Feund: C,:52%61; H; 960 N, 637
H:0, 11 44,

Efcample 11

31" gms. of dlmethylammoethylthloldlcyclo-
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
dimethyl-n-butyl-g-thiolethyl: ammonium iodide
dicyclohexylurethane; M. P. 161.5-162.5° C.; yield
approximately 57.5% of theory. Analysis.—

Calc’d . for CaH4tON2SI; C, 50.80; H, 8.32; N,

5.64. Found: C, 51.10; H, 8.15; N, 5.63,
Example 12

28 5 gms of dimethyl-n-butyl- ;3 ~thiolethyl am-
monium iodide dicyclohexylurethane was reacted
with silver sulfate, according to the procedure
described in Example 5, to produce 23.7 gms. of
dimethyl-n-butyl-g-thiolethyl ammonium sulfate
dicyclohexylurethane; M. P. 99-99.5° C.; yield
approximately 87% of theory. Analysis.—Cale’d
for CuHa206N4S3.6H20; C, 53.47; H, 10.04; N,

o

[N

(2]}
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5:94; H20; 11.45: Found:: C 5347 H; 9.90; N,

5 94 Hzo 2112+
Ea:ample 13’

31 gms* of- dlmethylammoebhyltmoldlcyclo-
hexylurethane, prepared as-described: in- Example:
65 was -reacted with: n-amyl-iodide; utilizing the:
substantially. same-proeedure ‘as that described in:

Example- 4;. to-. producer 36-gms.; -of; dimethyl-n-
. amyl-g-thiolethyl ammonium:

iodide: - dicyclo-
hexylurethane; M. P. 179-1802 C.; yield approxi-
mately 71% of theory Ana1y51s ~—Cale’d for
CozH430ON2STi- C,. 51755 H;. 849* N, 5:48.. Found
C, 51r96 H 838« N\ 5164 :

Emample 14

36 gms. of dlmebhyl-n-amyl-ﬁ-thmlethyl am=-
monium. iodide.: dieyclohexylurethane, prepasred:
as- deseribed- 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; dimethyl-n-amyl=g-thiol-
ethyl: ammonium: sulfate~ dicyclohexylurethiane;

M. P. 99-105% C.;: yield: approximately 92%: of:

5. theory: . Analysis -—Calc’d for-CeaHssOsNi1Ss. 3H207 -

N .6:10; H20,-5:88. .- Pound:'Nj:6:03; HzO 5 50
B E:wmple 15 ,
31 gms (0 1-mole)of dlmethylammoethylthlol--

. dicyclohexylurethane,. preparedr as- described in:
Example: 6,. was disselved -in-200. ml:: of - diethyl:
. ether, 31.-gms. (0:2;mole)- of- diethyl- sulfate ‘was:

added,. and. the-mixture-wassallowed: to: stand at.

.. roomy,temperaturesovernight: :-The erystals- that:
5 formed. were-recovered-byfiltration; washedrwith: -

ether. and -driedrin: vacuo! to: produees 29-gms. :of
dimethylethyl-g-thiolethyl:ammonium: ethyk suls:
fate dicyclohexylurethane;- M. P: 178-179° C.:
yield-approximately: 62:4% of:theory:’ Analysi§i—:

o: Cale’d: for: CoiHe0sN:S25C, 54.04;- H;.9:07: N,

6.00. Found. C 53:88; I; 88*7 N 593~'
Emample 16 . :
. n-Dlamylamlne was. reacted with phosgene in~

“the. presence. of xylene,. utilizing: substantially

the; same procedure -deseribed-for-reacting: n~di=-
butylamine with. phosgene:ii:Example 2;;and:the--
residual. material - obtained: after evaporation :of-
the. xylene was: fractienally; distilled: in- vacuo-
using “a Vigreux column to- produce: diamyl--

' carbamylchloride; B. P; 112-114° C./1-mmj7.

' 62.6.gms..of .diamylearbamylchleride; prepared
as-described. on-the:preceding: page; was - reacted:
with.. 33:. gms. . of; dimethylaminoethylthiol; pre--

pared.as.-described;in: Example-1, .and: the: reac
“tion product was treated in substantially the

same manner as described in Example 6, to pro-.
duce . -75.6 sms. of dimethylaminoethylthioldi-~

- amylurethane, which was obtained as a liguid;

vield approximately 94 % of theory.
Example 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-
p-thiolethyl ammonium iodide diamylurethane
which was obtained as an amorphous mass; yield
approximately 97% of theory. Analysis.—Calc’d
for CiH3ON2SI: C, 45.94; H, 9.39; N, 6.30.
Found: C, 45.89; H, 8.02; N, 6.38.

Example 18

90 gms. of dimethylethyl-g-thiolethyl animqni- »
um iodide diamylurethane, prepared as described
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in Example 17, was reacted with silver sulfate,

utilizing substant1ally the same procedure as that
described in Example 5, to.produce 69 gms. of
dimethylethyl-g- thlolethyl ammonium sulfate
" diamylurethane; M. P, 124-125° C.; yield approx-
imately 91% of theory. Analys1s —Cale’d for
C3¢H14OsN1+S3.1.5H20: H20, 3.56, Found: H:O,
3.85. Sample dried to constant weight at 80°
C./1 mm. Anal—Cale’d for C3HnuOsN:Sii NN,
7.67. Found: N, 8.18.

~ -Example 19

15 gms. of dimethylaminoethylthioldiamylur-
ethane, prepared as described in Example 16,
was dissolved in 100 ml. of diethyl ether, 15.4
gms. 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, mthout any formatlon 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 filirate by adding a
minute amount of ammonium sulfate and a slight
turbidity was removed by adding activated char-
¢oal and filtering.  Thé solution was evaporated

in vacuo to a syrup and the syrup was air-dried-

to constant weight. Diiring 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-g-thiolethyl ammonium ethyl sulfate di-
amylurethane; M. P. 55-56° C.; yield approxi-
mately 55% of theory. Ana1y51s —Cale’d -for
C19H120:5N282.%.H20: - C, 50.51; H, 9.59; N, 6.19;

H20, 1.99. Found: C, 50.20; H, 9.08; H 636’_

H20, 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 con51dered
part of our invention.

We claim:

1.The process which comprises reactlng ‘di-
methylaminoethyl thiol with a carbamyl chloride
having two saturated hydrocarbon substituents

attached to the nitrogen atom of the carbamyl g5
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20

25:

- 12
grouping to. produce a tmolurethane of the for--
mula: . » L B
Rl\ (I? T i - CHs
N—C—8—CH;CH3N-

: R3 . CH; o

wherein Ri and Rz are saturated hydrocarbon
radicals, and reacting said thiolurethane with an
alkyl ester of an inorganic acid to produce g qua-;

ternary salt of the formula: S
" Ry Q. e R

N oS
N—C—8—CH;CH—N—CHj
R; - X CH:

wherein R: and R2 have the significance above- -
defined, R is an alkyl radical, and X is an anion.,
2. Quaternary salts having the formula:

Ry (o] R

N g
/'\T—C §— CHaCHzN—CHz
_Ra X CH;

wherein R: and Re are saturatedvhydrocarbon,
radicals, R is an alkyl radiedl, and X is an anion,
3. Dimethylalkyl-g- thmlethyl ammonlum sul-
fate dialkylurethanes. -
4, Dlmethylalkyl-ﬁ-thlolethyl ammonwm sul-

- fate dicycloalkylurethanes.
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5. Dlmethylethyl-ﬁ—thlolethyl a,mmomum sul-
fate dicyclohexylurethane.
6. Dimethylethyl-g-thiolethyl ammomum eth-j

¥l sulfate-dicyclohexylurethane.

7. Dimethyl-n-propyl-g-thiolethyl ammonium
sulfate dicyclohexylurethane, . - -

8. Dimethyl-n-butyl-g-thiolethyl
sulfate dicyclohexylurethane. -

9. Dimethyl -n - amyl-ﬁ-thmlethyl ammomum..
sulfate dlcyclohexylurethane

ammonium
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