
2,725,379 
TRAZINE PHARMACEUTICALS 

Jack Bernstein, New Brunswick, and Ervin R. Spitzmiller, 
Highland Park, N.J., assignors to Olia Mathieson 
Chemical Corporation, New York, N. Y., a corpora 
tion of Virginia 

No Drawing. Application July 20, 1953, 
Serial No.369,246 

12 Claims. (C. 260 .249.6) 

This invention relates to, and has for its object the pro 
vision of, a new class of chemotherapeutic agents and 
methods for their preparation. More-particularly, it re 
lates to certain substituted triazines (preferably in qua 
ternary ammonium salt form) which have curare-like ac 
tivity and are thus utilizable as muscle relaxants acting at, 
or in the vicinity of, the myoneural juncture. 

Included within the purview of this invention are com 
pounds which, in quaternary ammonium salt form, are of 
the general formula 

R R e', R R Né-a. (ch9-y- g-Y-(CH)-ox 
R. R1, Y. 

N M 
C 

4-(CH)-2 
wherein RandR are each alkyl (preferably lower alkyl) 
or, together with the N atom to which they are joined, 
form a heterocyclic ring; R' is alky1 or aralkyl; X is a 
pharmacologically-acceptable anion; Y is O, S, NH or 
N-lower alkyl (preferably O); Z is hydrogen or 

R77 X 

R, R", R'' and X having the same meanings as given 
above; and n is an integer from 1 to 7, both inclusive. 
Thus, R, R and R' may be alkyl groups, such as methyl, 
ethyl, propyl, isopropyl, butyl, sec. butyl, amyl, hexyl, 
ethyl-hexyl, dodecyl and octadecyl. Also R and R' may 
be combined with the N atom to which they are joined 
to form a heterocyclic group, such as piperidine, mor 
pholine, and pyrrollidine; and R' may be aralkyl, such as 
benzyl, p-nitrobenzyl, m-chlorbenzyl, phenethyl, p-nitro 
phenethyl, p-bromphenethyl, phenylisopropyl, p-nitro 
phenylisopropyl p-chlorophenylisopropyl and naphthyl 
methyl. The pharmacologically-acceptable anion may be 
a...halogen, such as chlorine, bromine, or iodine; or...any 
other anion, such as sulfate, methosulfate, tartrate, citrate; 
phosphate or acetate. Preferred are the tri-ether qua 
ternaries in which R and R are lower alkyl, R' is benzyl, 
n is 2. and X is halogen. 
Thus, specifically included among the compounds of this 

invention are such quaternary ammonium salts as: 1,3,5- 
triazino-2,4,6-tris(oxyethylene)-tris-trimethyl-ammonium 
chloride; 1,3,5-triazino-2,4,6-tris(oxyethylene)-tris-di 
ethylbenzylammonium tartrate; 1,3,5-triazino-2,4,6-tris 
(oxyisopropylene)-tris-diethylbenzylammonium chloride; 
1,3,5-triazino - 2,4,6-tris(oxyisopropylene)-tris-diethyl 
benzylammonium tartrate; 1,3,5-triazino-2,4,6-tris(oxy 
isopropylene)-tris-diethylbenzylammonium citrate; 1,3,5- 
triazino-2,4,6-trisc-aminoethylene-6-(-tris - N - methyl 
morpholino) ammonium iodide; 1,3,5-triazino-2,4,6- 
tris(a-methylaminoethylene - B - diethylbenzyl)ammonium 
chloride; 1,3,5-triazino-2,4,6-tris(a-methylaminoethylene 
p-diethylbenzyl) ammonium iodide; and 1,3,5-triazino 
2,4,6-tris(mercaptoethylene) - tris - diethylbenzylammoni 
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um iodide. Also specifically included are such tertiary 
amines as: 1,3,5-triazino-2,4,6-tris (oxypropylene)-tris-di 
ethylamine; 1,3,5-triazino-2,4,6-tris (oxyethylene)-tris-di 
ethylamine; 1,3,5-triazino-2,4,6-tris (oxyisopropylene)- 
tris-dipropylamine; 1,3,5-triazino-2,4,6-tris(oxyethylene)- 
tris-methyl-ethylamine; 2,4,6-tris-N-oxyethylmorpholino 
1,3,5-triazine; 2,4,6-tris - N - oxyethylpiperidino-1,3,5-tri 
azine; and 2,4,6-tris(B-diethylaminoisopropylniercapto)- 
1,3,5-triazine. The acid-addition salt form of these ether 
and thioether amino compounds is, of course, within the 
purview of the invention, the salts being those of either 
inorganic or organic acids (e. g. hydrochloric, sulfuric, 
phosphoric, thiocyanic, acetic, trichloracetic, citric, and 
tartaric). 
Those compounds in which Y is oxygen (or sulfur) may 

be prepared by heating a cyanuric halide with an alcos 
holate (or thioalcoholate) of a tertiary aminoalkanol (or 
a tertiary aminoalkanthiol), then treating the tertiary 
amine-containing ether (or thioether) thus formed with 
an inorganic acid ester to form the quaternary ammonium 
salt. Those compounds in which Y is NH or N-lower 
alkyl may be prepared by heating the cyanuric chloride 
directly with the desired tertiary aminoalkylamine, then 
quaternizing by treatment with an inorganic acid ester. 
Anhydrous conditions are preferably employed in the re 
actions to prevent losses due to hydrolysis and other dea 
composition. 
The alcoholates (or thioalcoholates) used are prefer. 

ably those of the alkali or alkaline earth group (especial 
ly sodium); and the cyanuric halide is preferably in the 
form of the chloride. 

Quaternary ammonium salts may also be formed by 
preparing the quaternary ammonium hydroxide (as (1) 
by treating the quaternary ammonium iodide in aqueous 
solution with an excess of moist silver oxide and evaporat 
ing the filtered solution in vacuo or 21 by treating the 
quaternary ammonium chloride with potassium hydrox 
ide in methanol, removing the potassium chloride which 
precipitates and evaporating the methanol from the re. 
sulting solution), then treating the hydroxide with the 
desired acid (e.g. tartaric, citric, thiocyanic, phosphoric, 
etc.). 

Acid-addition salts of the tertiary amines may be pre 
pared either in aqueous solution or under anhydrous con 
ditions, for example, by passing hydrogen chloride gas 
into an etherial solution of the amine. 
The compounds may be administered intravenously, in 

isotonic sodium chloride solution, for muscle relaxation; 
arid such solution may include a small amount (of the 
order of 0.25-1.0%) of a preservative, such as phenol, 
benzyl alcohol, chlorbutanol and sodium metabisulfite. 
For prolonged action, the compounds may be formulated 
as a stuspension in oil (e.g. peanut oil) containing added 
myricin. For example, such composition may contain 
about 20 to 40 mg. (preferably 30 mg.) agent and about 
35 to 65 mg. (preferably 50 mg.) myricin suspended in 
the peanut oil. 

Following are specific working examples, illustrating 
built by no means limiting the scope of this invention: 

EXAMPLE 
Preparation of 1,3,5-triazino-2,4,6-tris(oxyethylene)- 

tris-triethyl-ammonium bromide monohydrate 
(a) 2,4,6-tris(diethylaminoethoxy)-1,3,5 - triazine.-- 

In a 2-liter, 3-necked flask equipped with a bulb reflux 
condenser and sealed stirrer, 23 g. metallic sodium is 
added in small increments to 300 g. diethylaminoethanol, 
while maintaining anhydrous conditions. After the addi 
tion is complete (during which time the temperature 
rises to 70-80° C.), the mixture is stirred for 4 hours, 
then allowed to remain overnight at room temperature. 
The undissolved sodium is removed from the reaction 
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vessel and 58 g. cyanuric chloride, dissolved in 300 ml. 
anhydrous benzene, is added dropwise with stirring over 
a period of about 2.5 hours. The resulting reaction 
mixture is stirred at 75-80° C. for 8 additional hours, 
cooled to room temperature, then poured into 300 ml. 
cold water. The resulting mixture is transferred to a 
Separatory funnel, and the benzene layer is separated, 
washed with saturated sodium chloride solution, then 
dried over anhydrous potassium carbonate and filtered. 
The benzene is removed by distillation at atmospheric 
pressure, and the unreacted diethylaminoethanol is sepa 
rated by vacuum distillation. The remaining oil is then 
distilled in vacuo at 0.3 to 0.5 mm. Hg; and 59 g. product, 
distilling at 190-210 C., is separated. On redistillation, 
about 45 g. purified 2,4,6-tris(diethylaminoethoxy)-1,3,5- 
triazine (B. P. 178-182° C. at 0.2 to 0.3 mm. Hg is 
obtained. 

(b) I,3,5-triazino - 2,4,6-tris(oxyethylene) - tris - tri 

O 

5 

ethylammonium bromide monohydrate.-A 22 g. portion 
of the product obtained in (a) is dissolved in 150 ml. 
benzyl alcohol, added to 24 g. ethyl bromide, and the 
mixture is allowed to remain at room temperature for 
60 hours in a stoppered flask. The benzyl alcohol and 
excess ethyl bromide are then separated by distillation 
under high vacuum on a steam bath. The residue is 
triturated with a mixture of acetone and ether, filtered, 
washed with anhydrous acetone, then desiccator-dried 
over phosphorous pentoxide to yield about 10 g. product, 

20 

25 

melting at 203-204 C. (dec.). On recrystallization from 
ethanol-hexane, purified 1,3,5-triazino-2,4,6-tris (oxyethyl 
ene)-tris-triethylammonium bromide monohydrate is ob 
tained, M. P. 207-208 C. (dec.). Pistol-drying over 
phosphorous pentoxide at 78 C. yields the anhydrous 
salt, M. P. 266-267 C. 

EXAMPLE I 

Preparation of 1,3,5-triazino-2,4,6-tris(aminoethylene)- 
tris-triethylammonium bromide 

(a) 2,4,6-tris(diethylaminoethylamine) - 1,3,5 - tri 
azine.--In a 3-liter, 3-necked flask equipped with a bulb 
reflux condenser and sealed stirrer, 74 g. cyanuric chloride 
is added in small increments to 370 g. freshly distilled 
diethylaminoethylamine. Vigorous stirring is maintained 
during the addition as the temperature rises from 25 to 
50 C. The temperature is then raised to about 80° C. 
and vigorous stirring is continued until a test for ionic 
chlorine indicates substantially complete reaction. The 
reaction mixture is then cooled to 30° C. and 1 liter 5% 
aqueous sodium hydroxide is added. The resulting mix 
ture is transferred to a separatory funnel and the aqueous 
layer is extracted several times with benzene after re 
moving the organic layer. The benzene extracts are com 
bined with the organic layer and the resulting solution 
is washed with saturated sodium chloride solution, dried 
over anhydrous potassium carbonate, and filtered. The 
benzene and diethylaminoethylamine are separated by 
in vacuo distillation and the residue is vacuum distilled 
to yield about 124 g. pure 2,4,6-tris(diethylaminoethyl 
amine)-1,3,5-triazine, B. P. 216-218° C. at 0.1 mm. Hg. 

(b) 1,3,5 - triazino - 2,4,6-tris(aminoethylene) - tris 
triethylammonium bromide-A20 g. portion of the prod 
uct obtained as described in (a) is dissolved in 150 m. 
benzyl alcohol, added to 24 g. ethyl bromide, and the 
mixture is allowed to remain at room temperature for 
48 hours in a stoppered flask. The benzyl alcohol is 
Separated by distillation under high vacuum on a steam 
bath and the syrupy residue is triturated with an anhy. 
drous mixture of acetone and ether. The amorphous 
precipitate which forms is separated by filtration and 
washed with anhydrous ether. On drying in a vacuum 
desiccator over phosphorous pentoxide, about 10 g. 1,3,5- 
triazino-2,4,6-tris (aminoethylene)-tris-triethylammonium 
bromide is obtained as a white solid, M. P. 235-238 C. 
(dec.). The product may be recrystallized from an 
ethanol-hexane mixture. 
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EXAMPLE II 

Preparation of 1,3,5-triazino-2,4,6-tris (oxyethylene)-tris 
diethylbenzylannonium chloride 

A 22 g. portion of 2,4,6-tris(diethylaminoethoxy)-1,3,5- 
triazine in 150 ml. benzyl alcohol is added to 28 g. benzyl 
chloride and the mixture is allowed to remain at room 
temperature for 96 hours under anhydrous conditions. 
The benzyl alcohol and excess ethyl bromide are separated 
by distillation under high vacuum on a steam bath and 
the oily residue is dissolved in chloroform, then recovered 
from the solution by adding anhydrous ether. On further 
trituration with anhydrous ether, the oil solidifies and is 
separated by filtration, yielding about 29 g. amorphous 
hygroscopic solid, M. P. 115-125 C. Recrystallization 
from ethylene dichloride, followed by desiccator drying 
under high vacuum over phosphorous pentoxide, yields 
the purified salt. 

EXAMPLE IV 
Preparation of 1,3,5-triazino-2,4,6-tris(oxypropylene)- 

tris-triethylammonium bromide 
(a) 2,4,6-tris(diethylaminopropoxy)-1,3,5-triazine.-- 

In a 2-liter, 3-necked flask equipped with a bulb reflux 
condenser and sealed stirrer, 23 g. metallic sodium is 
added in small increments to 425 ml. freshly distilled gam 
ma-diethylaminopropanol, while maintaining anhydrous 
conditions. After the addition is complete (during which 
time the temperature is maintained at 60-70 C. by exter 
nal heating), the temperature is raised to 80-90 C. and 
the mixture is stirred until solution of the sodium is com 
plete. After cooling to room temperature, 61.5 g. 
cyanuric chloride dissolved in 400 ml. anhydrous benzene 
is added dropwise over a period of about 2 hours. The 
resulting mixture is then stirred at 75-80 C. for 5 hours, 
cooled to room temperature, then suction-filtered. The 
filtrate is concentrated by vacuum distillation and the oily 
residue is taken up in ether, washed with saturated sodium 
chloride solution, dried over anhydrous potassium car 
bonate, then filtered. The ether is separated from the 
filtrate by distillation and the remaining oil is distilled in 
vacuo at 0.1 to 0.3 mm. Hg to yield about 97 g. product 
distilling at 175-225 C. On redistillation, about 86 g. 
purified 2,4,6-tris(diethylaminopropoxy)-1,3,5-triazine is 
obtained (B. P. 196-200° C. at 0.1 mm. Hg). : . 

(b) 1,3,5 - triazine-2,4,6-tris(oxypropylene) - tris-tri 
ethylammonium bromide.-A 23.5 g. portion of the prod 
uct obtained as, described in (a) is dissolved in 150 ml, 
benzyl alcohol added to 33 g. ethyl bromide, and the mix 
ture is allowed to remain at room temperature for 60 
hours in a stoppered flask. The benzyl alcohol and excess 
ethyl bromide are separated by distillation under high 
vacuum on a steam bath; and the syrupy residue is 
triturated with anhydrous ether to yield, on filtration, an 
amorphous white solid which, when desiccator-dried over 
phosphorous pentoxide, yields about 27 g. product, M. P. 
235-238 C. The product may be recrystallized from an 
ethanol-hexane mixture. m w - 

EXAMPLE V 
Preparation of 1,3,5 - triazino - tris - 2,4,6(oxytrimeth 

ylene)-tris-diethylbenzyl ammonium chloride 
A 23.5 g. portion of the product obtained as described 

in Example IV (a) is dissolved in 150 ml. benzyl alcohol, 
65 added to 38.0 g. benzyl chloride, and the mixture is al 

lowed to remain at room temperature for 60 hours in a 
stoppered flask. The benzyl alcohol and excess benzyl 
chloride are separated by distillation under high vacuum 
on a steam bath and the syrupy residue is triturated with 
a mixture of acetone and ether. The solvents are then 
decanted and the residue is taken up in anhydrous 
acetonitrile. Anhydrous ether is added to incipient tur 
bidity and the mixture is then allowed to remain at room 
temperature until crystallization is complete. This im 
pure product is recrystallized from a mixture of acetoni. 
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trile and anhydrous ether, then dried over refluxing alco 
hol under high vacuum to yield a substance of an indef 
nite-melting point (141-145 C.). Further drying over 
boiling: xylene under high vacuum yields a purified prod 
uct, M. P. 155-156°C. (dec.). 

EXAMPLE VI 
Preparation of 1,3,5-triazino-2,4,6-tris(oxyethylene)- 

tris-trimethylammonium iodide. 
(a) 2,4,6-tris(8 - dimethylaminoethoxy) - 1,3,5-tri 

azine. In a 3-liter, 3-necked flask equipped with a bulb 
reflux condenser and sealed stirrer, 23 g. sodium is added 
in small increments to 300 g. freshly distilled dimethyl 
aminoethanol, while maintaining anhydrous conditions. 
The mixture is allowed to remain overnight at room tem 
perature, then 62.0 g. cyanuric chloride dissolved in 500 
ml. anhydrous. benzene is added dropwise over a period 
of about 3 hours. Vigorous stirring is maintained during 
the addition as the temperature rises to about 60° C. The 
temperature is then raised to about 70-80 C. and vig 
orous stirring is continued until a test for ionic chlorine 
indicates substantially complete reaction. The reaction 
mixture is then cooled to room temperature, filtered, and 
the filtrate concentrated by vacuum distillation. This 
crude product is taken up in ether, washed with saturated 
sodium chloride solution, dried over anhydrous potassium 
carbonate, then filtered, and the ether removed by distill 
lation. Distillation under high vacuum yields about 18 g. 
purified 2,4,6-tris(6-dimethylaminoethoxy)-1,3,5-triazine 
(B. P. 158 C. at 0.4 mm. Hg). 

(b) 1,3,5 - triazino - 2,4,6-tris(oxypropylene) - tris 
triethylammonium iodide...--A 17 g. portion of the product 
obtained as described in (a) is dissolved in 200 ml. ben 
zene:alcohol and added to 42 g. methyl iodide in 100 ml. 
benzene-alcohol with stirring and cooling. The resulting 
mixture is allowed to remain at room temperature for:8 
days in a stoppered flask. A 100 mi. portion of anhydrous 
acetone is then added and the precipitate which forms is 
separated by filtration, and dried in a vacuum-desiccator 
over phosphorous pentoxide to yield about 32 'g. 1,35 
triazino-2,4,6-tris (oxypropylene)-tris - triethylammonium 
iodide, M. P. 283-285 C. The iodide may be purified 
by recrystallization from anhydrous methanol to yield a 
product containing two mols of methanol of crystalliza 
tion. 

EXAMPLE VII 

Preparation of 1,3,5-triazino-2,4,6-tris(aminoethylene). 
tris-diethylbenzylannonium chloride, 

A 21 g. portion of the product obtained as described 
in Example II (a) is dissolved in 150 ml. benzyl alcohol, 
added to 18.9 g. benzyl chloride, and the mixture is al 
lowed to remain at room temperature for 96 hours in a 
stoppered flask. The benzyl alcohol is then separated by 
vacuum distillation and the syrupy residue triturated with 
anhydrous ether. The crude product obtained on filtration 
is dissolved in tertiary butanol, then precipitated by adding 
anhydrous ether to the solution. The precipitate is sepa 
rated by filtration, then dried in a vacuum desiccator, at 
70' C. over phosphorous pentoxide to obtain the purified 
product. 

EXAMPLE VII 
Preparation of 1,3,5-triazino-2-methoxy-4,6-bis(oxyethyl 

ene)-bis-diethylbenzyl ammonium chloride. 
(a) 2-methoxy-4,6-bis(diethylaminoethoxy)-1,3,5-tri 

azine.--A Solution of 70 g. sodium alcoholate of diethyl 
aminoethanol in diethylaminoethanol (prepared by dis 
solving 11.5 g. sodium in 200 ml. diethylaminoethanol 
under anhydrous conditions) is added to a solution of 45 
g. 2,4-dichloro-6-methoxy-s-triazine in 200 ml. benzene: 
The addition is made dropwise with stirring over a one 
half hour period. The reaction mixture is then heated at 
gentle reflux for 12 hours, cooled to room temperature, 
and filtered. The filtrate is concentrated by vacuum dis 
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6. 
tillation and the residie is purified by fractionation to 
yield about 40 g 2-methoxy-4,6-bis(diethylaminoeth 
oxy)-1,3,5-triazine, B. P. 157-160° C. at 0.5 mm. Hg. 

(b) 1,3,5-triazino-2-methoxy-4,6-bis(oxyethylene)-bis 
diethylbenzyl ammonium chloride.-A solution of 25 g. 
benzyl chloride in 100 ml. anhydrous acetone is added to 
117 g. of 2-methoxy-4,6-bis(diethylaminoethoxy)-1,3,5- 
triazine and the reaction mixture is allowed to remain at 
room temperature in a stoppered flask until the oil which 
gradually separates from the mixture crystallizes. The 
supernatant liquor is then decanted and the solid washed 
with ether, then taken up in chloroform. Acetone" is 
added to the chloroform solution and the precipitate 
which forms is recrystallized from chloroform and dried 
over phosphorous pentoxide to yield pure 1,3,5-triazino 
2... methoxy-4,6-bis(oxyethylene) - bis - diethylbenzyl 
ammonium chloride, M.P..143-145 C. (dec;) with pre 
liminary softening 

EXAMPLE X 
Preparation of 1 3,5-triazino-2,4,6-tris(a-aminoethylene 

B(tris-N-methylmorpholino)) ammonium iodide, 
(a) 2,4,6-tris - N - aminoethylmorpholino -1,3,5 tris 

azine.-In a 3-liter, 3-necked flask equipped with a bulb 
reflux condenser and sealed stirrer, a solution of 93 g. 
cyanuric chloride in 800 ml. benzene is added to a solution 
of 496 g. N-aminoethylmorpholine in 150 ml. benzene. 
The addition is made dropwise with stirring over a period 
of about 2 hours. The resulting mixture is then warmed 
to gentle reflux and maintained under these conditions 
until a test for ionic chlorine indicates substantially come 
plete reaction. The reaction mixture is then cooled to 
room temperature and filtered, and the filtrate is trans 
férred to a separatory funnel, washed, first with 10%. 
aqeuous sodium hydroxide, then with saturated sodium 
chloride solution and dried over anhydrous potassium 
carbonate. After filtration and removal of the solvent by 
distillation, the solid 2,4,6-tris-N-aminoethylmorpholine 
1,3,5-triazine is obtained. 

(b) 1,3,5-triazino-2,4,6-trisa - aminoethylene. - (3- 
(-tris-N-methylmorpholino)) ammonium iodide-A 22.8 
g. portion of the product obtained as described in. (a) is 
dissolved in 100ml. anhydrous acetone, added to a solu 
tion of 25 g. methyl iodide in 200 ml. acetone and the 
mixture is allowed to remain at room temperature in a 
stoppered flask until precipitation is complete. Filtration 
yields about 39 g. tan-colored hygroscopic 1,3,5-triazino 
2,4,6-tris Io. -aminoethylene - B - (tris - N - methylmor 
pholine)) ammonium iodide, which when dried over 
phosphorous pentoxide in a vacuum desiccator, gives a 
melting point of about 130-135° C. Recrystallation 
from dimethylformamide and ether, yields a purified 
product. 

EXAMPLE X 
Preparation: of 1,3,5-triazino-tris-2,4,6-(aminotrimethyle 

ene)-tris-y-diethylbenzyl ammonium chloride: 
(a) 2,4,6-tris(y - diethylaminotrimethyleneamine) 

1,3,5-triazine-In a 3-liter, 3-necked flask equipped with 
a bulb reflux condenser and sealed stirrer, a solution of 
61.0 g. cyanuric chloride in 600 ml, benzene is added 
dropwise with stirring to a solution of 294 g. of gamma 
diethylaminopropylamine in 600 ml. benzene under anhy 
drous conditions. The resulting mixture is warmed to 
75-80 C. and maintained under these conditions until a 
test for ionic chlorine indicates substantially complete 
reaction. The mixture is then : concentrated by distilla 
tion, and after cooling to room temperature, 600 ml. ether 
and 450 ml. 10% aqueous sodium hydroxide, are added 
to the concentrate. The resulting solution is transferred 
to a separatory funnel and the organic layer. is extracted 
with ether. The ether extract is washed with saturated 
sodium chloride solution, dried over anhydrous potassium 
carbonate and filtered. After removal of the solvent by 
distillation, the mixture is vacuum distilled, first to sepa 
rate the diethylaminopropylamine and then to yield about 
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128. g. purified 2,4,6-tris(y-diethylaminotrimethylene 
amine)-1,3,5-triazine, B. P. 250-253 C. at 0.2 to 0.3 
mm. Hg. - . . . . . . 

(b) 1,3,5-triazino-2,4,6-tris - (aminotrimethylene)- 
tris-y-diethylbenzyl annonium chloride.-A 23.3 g. por 
tion of the product obtained as described in (a) is dis 
solved in 100 ml. acetone, added to a solution of 16.5 g. 
benzyl chloride in 100 ml. anhydrous acetone, and the 
mixture is allowed to remain at room temperature in a 
stoppered flask until an oil no longer separates from the 
solution. The supernatant liquor is then decanted and 
the oil is triturated with ether, then taken up in tertiary 
butanol at 30° C. Anhydrous ether is added to the ter 
tiary butanol solution, and the resulting precipitate is sep 
arated to yield about 38 g. amorphous solid which, after 
vacuum drying over phosphorous pentoxide, melts at 110 
128° C. (indefinite). The purified 1,3,5-triazino-2,4,6- 
tris(aminotrimethylene)-tris-y-diethylbenzyl ammonium 
chloride is obtained by dissolving this product in chloro 
form, adding ether to precipitate the quaternary am 
monium salt, separating the salt by filtration, then drying 
it in a vacuum oven for 48 hours at 70° C. to yield the 
purified product, M. P. 138 C. (dec.). 

EXAMPLE XI 

Preparation of 1,3,5-triazino-2,4,6-tris(aminoethylene)- 
tris-dimethylbenzyl ammonium chloride 

(a) 2,4,6-tris - dimethylaminoethylamino - 1,3,5-tria 
zine.--In a 3-liter, 3-necked flask equipped with a bulb re 
flux condenser and sealed stirrer, a solution of 93 g. cyanu 
ric chloride in 800 ml. benzene is added dropwise with stir 
ring to a solution of 352 g. dimethylaminoethylamine in 
800 ml. benzene. The reaction mixture is then heated 
with a stirring at 60° C. until a test for ionic chlorine 
indicates substantially complete reaction. The mixture 
is then cooled, suction filtered, and the filter cake washed 
with benzene. The combined benzene extracts and wash 
ings are heated to remove the solvent. The crude resi 
due is then taken up in a mixture of ether and benzene, 
washed first with 10% aqueous sodium hydroxide solu 
tion, then with saturated sodium chloride solution and 
dried over anhydrous potassium carbonate. The resid 
ual solvent is removed by distillation to yield about 62 
g. crude 2,4,6-tris-dimethylaminoethylamino-1,3,5-triazine 
which, on vacuum distillation, yields the purified product, 
B. P. 195-205 C. at 0.2 mm. Hg. 

(b) 1,3,5 - triazino - 2,4,6-tris(aminoethylene)-tris-di 
methylbenzyl ammonium chloride-A 24.0 g. portion of 
the product obtained as described in (a) is dissolved in 
a mixture of 200 ml. benzyl alcohol and 100 ml. anhy 
drous acetone, and added to a solution of 28.0 g. benzyl 
chloride in 100 ml. anhydrous acetone. During the addi 
tion, the temperature rises to about 45 C. The clear 
solution obtained is concentrated by distillation and the 
resulting viscous liquid is titrated with ether, then fil 
tered. The resulting solid material is dried in a vacuum 
desiccator over phosphorous pentoxide at 70-75 C. to 
yield about 44 g. 1,3,5-triazino-2,4,6-tris(aminoethylene)- 
tris-dimethylbenzyl ammonium chloride. 

EXAMPLE XII 

Preparation of 1,3,5-triazino-2,4,6-tris(mercaptoethyl 
ene)-tris-diethylbenzylammonium chloride 

(a) 2,4,6-tris(6-diethylaminoethylmarcapto)-1,3,5-tria 
zine.--To a suspension of 23 g finely divided sodium in 
500 ml. anhydrous benzene is added, dropwise with stir 
ring, a solution of 133 g. 6-diethylaminoethyl mercaptan 
in 500 ml. benzene. The temperature is maintained below 
50° C. (by occasional cooling with ice water) and the 
stirring is continued until the evolution of hydrogen 
ceases. A solution of 61.5 g. cyanuric chloride in 500 ml. 
anhydrous benzene is then added dropwise with stirring, 
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8 
and the resulting mixture is heated for 5 hours at gentle 
reflux. After cooling, the reaction mixture is poured 
into one liter of water. The benzene layer is then sepa 
rated, - washed twice with 10% aqueous sodium chlo 
ride and dried over anhydrous potassium carbonate. The 
benzene is then removed by distillation and the residue 
is fractionally distilled under reduced pressure to yield 
the 2,4,6-tris(5-diethylaminoethylmercapto)-1,3,5-triazine 
as a viscous oil. 

(b) 1,3,5- - triazino-2,4,6-tris(mercaptoethylene)-tris 
diethylbenzylammonium chloride-A solution of 48.8 g. 
product obtained as described in (a) and 50 g. benzyl 
chloride in 250 ml. dry benzyl alcohol is allowed to re 
main at room temperature overnight. The unreacted 
benzyl chloride and benzyl alcohol are then separated 
from the reaction mixture by distillation under reduced 
pressure. The residual oil is triturated with anhydrous 
ethyl ether, then filtered to isolate the 1,3,5-triazino-2,4,6- 
tris(mercaptoethylene)-tris-diethylbenzylammonium chlo 
ride. The product may be recrystallized from ethylene 
dichloride, or from a mixture of ethanol and ethyl ether. 

This invention may be variously otherwise embodied 
within the scope of the appended claims. 
We claim: 
1. Compounds of the general formula 

wherein R and R are each alkyl and together with the 
N atom to which they are joined form a saturated hetero 
cyclic radical selected from the class consisting of piperi 
dino, morpholino and pyrrolidino; R' is a radical selected 
from the class consisting of alkyl and aralkyl; Y is a 
radical selected from the class consisting of O, S, NH, 
and N-lower alkyl; Z is selected from the class consist 
ing of hydrogen and 

R R 
N 

R6 Y. 

X is a pharmacologically acceptable anion; and n is an 
integer from 1 to 7, both inclusive. 

2. The 1,3,5-triazino-2,4,6-tris-(oxy-lower-alkylene)- 
tris-(benzyl di-lower-alkyl) ammonium salts. 

3. The 1,3,5-triazino-2,4,6-tris-(oxy-lower-alkylene)- 
tris-(benzyl di-lower-alkyl) ammonium halides. 

4. The 1,3,5-triazino-2,4,6-tris-oxyethylene-tris-(bent 
zyl diethyl) ammonium salts. . 

5. The 1,3,5-triazino-2,4,6-tris-oxyethylene-tris(ben 
zyl diethyl) ammonium halides. 

6. The 1,3,5-triazino-2,4,6-tris-(amino-lower alkylene)- 
tris-(benzyl di-lower-alkyl) ammonium salts. 

7. The 1,3,5-triazino-2,4,6-tris-(amino-lower-alkylene)- 
tris-(benzyl di-lower-alkyl) ammonium halides. 

8. The process which comprises mixing cyanuric chlo 
ride, at an elevated temperature, with a di-lower-alkyl 
amino-lower-alkanol, and reacting the resulting product 
with an inorganic acid ester of benzyl alcohol to form 
the quaternary ammonium salt. 

9. The process of claim 8 wherein the inorganic acid 
ester is benzyl halide. 

10. The process which comprises mixing cyanuric chlo 
ride, at an elevated temperature, with a member of the 
group consisting of (1) an alcoholate of a tertiary amino 
alkanol, (2) a thioalcoholate of a tertiary amino alkanol 
and (3) a tertiary aminoalkylamine, wherein the tertiary 
amino radical in each instance is selected from the class 
consisting of dialkylamino, piperidino, morpholino and 
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pyrrollidino, then treating the resulting product with an 
inorganic acid ester to form the quaternary ammonium 
salt. 

11. The process which comprises mixing cyanuric chlo 

10 
piperidino, morpholino and pyrrolidino, and recovering 
the tertiary amine-containing ether produced. 

12. The process of claim 11 wherein the resulting prod 
uct is treated with an inorganic acid ester to form the 

ride, at an elevated temperature, with an alcoholate of a 5 quaternary ammonium salt. 
tertiary amino alkanol, wherein the tertiary amino radi 
cal is selected from the class consisting of dialkylamino, No references cited. 


