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This invention relates to quaternary ammo 
nium ... salts of 4-substituted-2-(tertiary-amino 
alkoxy)benzonitriles and to their preparation. 
The quaternary ammonium salts of our in 

vention have the general formula, 

Z 

R. 
O-X-NRR1 

An 
CN 

Where Z is nitro, amino, alkylamino or hydroxy 
alkylamino, X is a lower alkylene radical, NRR1 
is a tertiary-amino radical, R3 is a lower alkyl 
radical or a benzyl radical and An is a non-toxic 
anion. These compounds of our invention have 
useful pharmacological properties, such as, 
ganglionic blocking activity. 

In the above formula, the lower alkylene radi 
cal designated as X has preferably two to four 
carbon atons and has its tWo free Valence bonds 
On different carbon atons. Thus, X includes 
such examples as -CH2CH2-, -CH2CH2CH2--, 

-CH, HCCH) 
-CH2CH2CH2CH2-, -CH2CHCCH3) CH2-, and 
the like. The tertiary-amino radical shown 
above as NRR1 comprehends dialkylamino radi 
cals where R and R1 are lower alkyl groups, 
alike or different, and each alkyl group having 
one to six carbon atoms, such dialkylamino radi 
cals including dinnethylamino, diethylamino, 
ethylmethylamino, diisopropylamino, ethyl-n- 
propylamino, di-n-butylamino, di-n-hexylamino, 
and the like. Further, the tertiary-amino radi 
cal designated as NRR1 encompasses saturated 
N-heteroinonocyclic radicals having five to Six 
ring atoms, illustrated by examples such as 1 
piperidyl; (lower alkylated)-1-piperidyl such as 
2-methyl - 1 - piperidyl, 3-ethyl-1-piperidyl, 4 
methyl-1-piperidyl, 2,6-dimethyl-1-piperidyll; i 
pyrrolidyll; (lower alkylated)-1-pyrrollidyl such 
as 2-methyl-1-pyrrolidyl, 2,5-dimethyl-1-pyr 
rolidyll; 4-morpholinyl; and the like. In the 
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above, formula, when Z stands for lower alkyl 
amino, the lower alkyl radical (designated as R2 
below) has preferably one to six carbon atoms, 
including such radicals as methyl, ethyl, n 
propy, n-butyl, isobutyl, n-amyl, 2-amyl, n 
hexyl, and the like. When Z represents lower 
hydroxyalkylamino, the lower hydroxyalkyl 
radical (designated as R2 below) has preferably 
two to six carbon atoms, including radicals Such 
as 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxy 
propyl, 3-hydroxy-2-methylpropyl, 3-hydroxy 
2,2-dimethylpropyl, 2-hydroxybutyl, 4-hydroxy 
butyl, 3 - hydroxyamyl, 5 - hydroxyamyl, 6-hy 
droxyhexyl and the like. R3 when representing 
lower alkyl has preferably one to six carbon 
atoms, including such radicals as methyl, ethyl, 
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n-propyl, n-butyl, isobutyl, n-amyl, n-hexyl, 
and the like. The non-toxic anion, designated 
above as An, which can be any anion, for in 
stance, chloride, bromide, iodide, Sulfate, ben 
Zene-sulfonate, para-toluenesulfonate, and the 
like, has no appreciable pharmacological ac 
tivity of its own in the high dilutions at which 
the quaternary ammonium salts as a whole are 
effective. In particular, the anions contribute 
nothing to the ganglionic blocking activity which 
resides solely in the remainder of the molecule. 
Thus, our invention comprehends quaternary 

ammonium salts of the above defined 4-substi 
tuted - 2 - (tertiary-aminoalkoxy)benzonitriles, 
said salts being derived from lower alkyl or 
benzyl esters of an acid, either inorganic or 
organic, such esters having the formula R3-An 
and including methyl iodide, methyl bromide, 
ethyl chloride, ethyl bromide, ethyl sulfate, n 
propyl iodide, benzyl chloride, methyl para 
toluenesulfonate, ethyl para-toluenesulfonate, 
ethylbenzenesulfonate, and the like, the respec 
tive quaternary salts being the methiodides, 
methobromides, ethochlorides, ethobromides, 
etho-sulfates, n-propiodides, beinz Ochlorides, 
meth-para - toluenesulfonates, etho-para-tolu 
enesulfonates ethobenzenesulfonates, and the like. 
The parent 4-substituted-2-(tertiary-amino 

alkoxy)benzonitriles, are disclosed and claimed 
in our copending application Serial Number 
245,243, filed September 5, 1951, and they can 
be prepared preferably according to the pro 
cedure represented by the following series of 

5 equations where X, NRR1 and R2 have the mean 
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ings given hereinabove and halogen is chlorine, 
bromine, iodine or fluorine: 

NO2 

O (B) 

&N 
(A) 

NHR 

III 
O-X-NRR H 

CN 

(E) 

Thus, in step I, 4-nitro-2-hydroxybenzonitrile 
(A) is converted into a 4-nitro-2-(tertiary 
aminoalkoxy)benzonitrile (C) by reaction with 
a tertiary-aminoalkyl halide (B). In step II, 
the 4-nitro-2-(tertiary - aminoalkoxy)benzoni 
trile (C) is reduced to yield the corresponding 
4-amino-2-(tertiary - aminoalkoxy)benzonitrile 
(D), which is then alkylated to form the corre 
Sponding 4-alkylamino- or 4-hydroxyalkylami 
no-2-(tertiary-aminoalkoxy)benzonitrile (E). A 
specific illustration of this series of reactions is 
the formation of 4-n-butylamino-2-(2-diethyl 
aminoethoxy)benzonitrile by first reacting 4-ni 
tro-2-hydroxybenzonitrile, preferably in the 
form of an alkali metal salt, with a 2-diethyl 
aminoethyl halide, preferably the chloride, to 
yield 4-nitro-2-(2-diethylaminoethoxy)benzoni 
trile, reducing this 4-nitro compound to yield the 
corresponding 4-amino-2-(2- diethylaminoeth 
oxy)benzonitrile and then alkylating this 
4-amino compound to produce 4-n-butylamino 
2-(2-diethylaminoethoxy)benzonitrile. 
Step I is carried out preferably using 4-nitro 

2-hydroxybenzonitrile in the form of a metal 
salt thereof, preferably an alkali metal salt, with 
the tertiary-aminoalkyl halide. Alternatively, 
Step I can be carried out using 4-nitro-2-hy 
droxybenzonitrile itself, however, with a result 
ing decrease in yield of the 4-nitro-2-(tertiary 
aminoalkoxy)benzonitrile. . . 
The reduction step II is carried out either by 

chemical methods or by catalytic hydrogenation. 
Suitable chemical reducing agents include iron 
and hydrochloric acid, ferrous sulfate and am 
monia, tin and hydrochloric acid, sodium hy 
drosulfite, etc. In practicing our invention, we 
preferably used iron and hydrochloric acid. 
Catalysts suitable when catalytic hydrogenation 
is employed include Raney nickel, platinum, pal 
ladium or other catalysts generally effective to 
catalyze hydrogenation of nitro groups to amino 
grOulpS. 
The alkylation of the 4-amino-2-(tertiary 

aminoalkoxy)benzonitriles (D) to produce the 
related 4-alkylamino- or 4-hydroxyalkylamino 
nitriles (step III) where R2 has from three to 
six carbon atoms is preferably carried out by 
reductively alkylating the 4-amino compound 
with an alkanal or a hydroxyalkanal. Thus, this 
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4. 
2- (tertiary-aminoalkoxy)benzonitrile and an al 
kanal or hydroxyalkanal, having from three to 
six carbon atoms, in a reducing medium. This 
reduction can be carried out either by chemical 
methods or by catalytic hydrogenation. Illustra 
tive of this reductive alkylation step is the 
formation of 4-n-amylamino-2-[3-(1-piperi 
dyl)propoxylbenzonitrile or 4 - (5-hydroxy 
amylamino)-2-3-(1-piperidyl)propoxy)benzoni 
trile by treating a mixture of the corresponding 
4-amino-2-(3-(1-piperidyl)propoxylbenzonitrile 
with pentanal (valeraldehyde) or 5-hydroxypen 
tanal, respectively, with chemical reducing 
agents, such as zinc dust and acetic acid, iron 
and acetic acid, iron and hydrochloric acid, etc., 
or with hydrogen under pressure using catalysts 
such as platinum, palladium, Raney nickel or 
other catalysts generally effective in reductive 
alkylations using alkanals and hydroxyalkanals. 

Alternatively, the alkylation step III can be 
carried out directly by heating a 4-nitro-2-(ter 

25 

tiary-aminoalkoxy)benzonitrile (D) with an 
alkylating agent such as methyl iodide, ethyl 
bromide, n-propyl bromide, isobutyl iodide, 2 
hydroxyethyl bromide, 4-hydroxybutyl chloride, 
and the like, in the presence of a hydrogen halide 
acceptor, e. g., SOdium bicarbonate, potassium 
carbonate, etc. Thus, such treatment of 4-ami 
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preferred method of alkylating the 4-amino ni 
triles (D) is by treating a mixture of a 4-amino 75 

no-2-(3-diethylaminopropoxy)benzonitrile with 
methyl iodide, ethyl bromide or 2-hydroxy-ethyl 
bromide yields, respectively, 4-methylamino-2- 
(3-diethylaminopropoxy)benzonitrile, 4-ethyl 
amino -2- (3-diethylaminopropoxy)benzonitrile 
or 4-(2-hydroxyethyl)amino-2-(3-diethylamino 
propoxy)benzonitrile. Yields of the resulting 
4-alkylamino- or 4-hydroxyalkylamino-2-(ter 
tiary-aminoalkoxy)benzonitriles obtained by this 
method are lower than those obtained by the 
foregoing described reductive alkylation proce 
dure due to quaternary Salt formation in this 
reaction. 
Step I can also be carried out stepwise, that is, 

by first haloalkylating 4-nitro-2-hydroxybenzo 
nitrile (A) to form a 4-nitro-2-(haloalkoxy)ben 
zonitrile which is then treated with a secondary 
annine having the formula HNRR1. The first 
step can be accomplished by treating 4-nitro 
2-hydroxybenzonitrile or a metal salt, thereof 
With a haloalkylating agent such as a haloalkyl 
para-toluenesulfonate, haloalkyl benzenesul 
fonate, dihaloalkane, etc. As illustrations of this 
Stepwise procedure, 4-nitro-2-hydroxybenzo 
nitrile is haloalkylated by treating its sodium 
salt with 2-chloroethyl para-toluenesulfonate to 
form 4 -nitro-2-(2-chloroethoxy)benzonitrile 
which then is treated with diethylamine or piper 
idine to form 4-nitro-2-(2-diethylaminoethoxy)- 
benzonitrile or 4-nitro-2-2-(1-piperidyl)eth 
oxylbenzonitrile, respectively. 
Another method of preparing the 4-nitro-2- 

(tertiary-aminoalkoxy)benzonitriles (C), except 
those where. the tertiary-amino radical NRR1 is 
dimethylamino is afforded by a rearrangement 
process by heating a tertiary-aminoalkyl 6-ni 
trobenzisoxazole-3-carboxylate or, alternatively, 
by heating a mixture of a lower alkyl 6-nitro 
benzisoxazole-3-carboxylate with a tertiary 
aminoalkanol which results in formation of the 
tertiary-aminoalkyl 6-nitrobenzisoxazole-3-car 
boxylate which then undergoes said rearrange 
ment. This rearrangement process is disclosed 
and claimed in our copending application Serial 
No. 245,250, filed September 5, 1951. The tertiary 
aminoalkyl 6-nitrobenzisoxazole-3-carboxylates 
are also disclosed and claimed in our copending 
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application Serial No. 245,245, 
5, 1951. 
The quaternary ammonium salts of our pres 

ent invention are prepared preferably accord 
ing to the process as illustrated for the methio 
dides by the following series of equations where 
X, NRR1 and R2 are defined as above: 

filed September 

NO No, 

IV (H, 
-O-X-NRR CH.I. O-X-NRR 

CN CN 

(C) . (F) 

v 
NER NEI. 

(H, WI GH, 
O-X-NRR O-X-NRR, 

CN . . . CN: - - 

(H) (G) 

In Step IV, a 4-nitro-2-(tertiary-aminoalkoxy)- 
benzonitrile (C) is treated with methyl iodide 
to yield the corresponding 4-nitro-2-(tertiary 
aminoalkoxy)benzonitrile methiodide (F). In 
step W, the 4-nitro methiodide (F) is reduced to 
yield the corresponding 4-amino-2-tertiary 
aminoalkoxy)benzonitrile methiodide (G), 
which, in step WI, is alkylated to produce the 
Corresponding 4-alkylamino- or 4-hydroxyalkly 
amin - 2 - (tertiary - aminoalkyoxybenzonitrile 
methiodide (H). As a specific illustration of 
this series of reactions, 4-nitro-2-(2-diethyl 
aminoethoxy)benzonitrile is treated with methyl 
iodide to form 4 - nitro - 2 - (2 - diethylamino 
ethoxy)benzonitrile methiodide, which is then 
reduced to yield the corresponding 4-amino-2- 
(2-diethylaminoethoxy)benzonitrile methiodide, 
which, in turn, is alkylated to yield 4-n-butyle 
amino - 2 - (2 - diethylaminoethoxy)benzonitrile 
methiodide. . . S. . 

When in step IV, other lower alkyl or benzyl 
esters of an acid is substituted for methyl iodide, 
the corresponding 4-nitro. (F), 4-amino (G) and 
4-substituted-amino (H) quaternary Salts are 
formed. Other lower alkyl and benzyl esters that 
are suitable include those shown hereinabove. 
The reduction step W is carried out preferably 

by catalytic hydrogenation using catalyst Such as 
Raney nickel, platinum, palladium or other cata 
lysts generally effective to catalyze nitro groups 
to amino groups. Alternatively, but less desir 
ably, this reduction step can be carried out by 
chemical methods. Suitable chemical reducing 
agents include iron and a hydrohalic acid, tin 
and a hydrohalic acid, etc. . . . 
The alkylation step VI to produce the 4-al 

kylamino- or 4-hydroxyalkylamino-2-(tertiary 
aminoalkoxy)benzonitrile quaternary salts where 
the alkyl or hydroxyalkyl radical, designated as 
R2, has from three to six carbon atoms, is pref 
erably carried out by reductively alkylating the 
corresponding 4-amino quaternary Salts with an 
alkanal or a hydroxyalkanal having from three 
to six carbon atoms. This reduction is carried 
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6 
out preferably by catalytic hydrogenation using 
catalysts such as platinum, palladium, Raney 
nickel or other catalysts generally effective in re 
duction alkylations using alkanals and hydroxy 
alkanals. Alternatively, this reductive alkylation 
procedure can be carried out, but with lower 
yields, by chemical methods using chemical re 
ducing agents such as zinc and acetic acid. 

Alternatively, but less desirably, the alkylation 
step VI can be done directly by heating a 4 
amino - 2 - (tertiary - aminoalkoxy)benzonitrile 
quaternary salt with an alkylating agent such as 
methyl iodide, ethyl bromide, n-propyl bromide, 
isobutyl iodide, 2-hydroxyethyl bromide, 4-hy 
droxybutyl chloride, and the like, in the presence 
of a hydrogen halide acceptor, e.g., sodium bi 
carbonate, potassium carbonate, etc. Thus, such 
treatment of 4-amino-2-(3-diethylaminopro 
poxy)benzonitrile methiodide with methyl iodide, 
ethyl bromide, or 2-hydroxyethyl bromide yields, 
propoxy)benzonitrile methiodide, 4-ethylamino 
2 - (3 - diethylaminopropoxy)benzonitrile meth 
iodide or 4-(2-hydroxyethylamino)-2- (3-diethyl 
aminopropoxy)benzontrile methiodide. Yields 
of the resulting 4-alkylamino- and 4-hydroxy 
alkylamino - 2 - . (teritaryaminoalkoxy)benzo 
nitrile quaternary salts obtained by this method 
are lower than those obtained by the foregoing 
described reductive alkylation procedure due to 
overalkylation and anion exchange reactions. . 
The 4-alkylamino- and 4-hydroxyalklamino 

2- (tertiary-aminoalkoxy)benzonitrile quaternary 
ammonium salts can also be prepared, but less 
preferably, by treating a 4-alkylamino- or 4-hy 
droxyalkylamino - 2 - (tertiaryaminoalkoxy)- 
benzonitrile, designated above as: (E), With an 
alkyl or benzyl ester of an acid, said esters being 
of the type described above. Thus, treatment of 
4-n-amylamino- or 4-(5-hydroxyamylamino)-2- 
I2 - (2,6-dimethyl- 1 - piperidyl)ethoxy)benzo 
nitrile with methyl iodide results in the forma 
tion of 4-n-amylamino-2-(2-(2,6-dimethyl-1- 
piperidyl)ethoxy)benzonitrile methiodide or 4-(5- 
hydroxyamylamino) - 2 - 2 - (2,6-dimethyl-1- 
piperidyl)-ethoxy)benzonitrile methiodide. Us 
ing benzyl chloride in place of methyl iodide 
yields 4-n-amylamino-2-[2-(2,6-dimethyl-l-pi 
peridyl) ethoxy)-benzonitrile benzochloride, or 4 
(5 - hydroxyamylamino) - 2 - D2 - (2,6-, di 
methyl-1-piperidyl)ethoxybenzonitrile benzo 
chloride, respectively. - 

Similarly, the 4-amino-2-(tertiary-aminoal 
koxy)benzonitrile quaternary salts can be pre 
pared by treating, preferably at room tempera 
ture, the corresponding 4-amino-2-(tertiary 
aminoalkoxy)benzonitrile, designated above as 
(D), with an alkyl or benzyl ester of an acid of 
the type described hereinabove. Thus, treat 
ment of 4-amino-2-[3-(1-pyrrolidyl)propoxyl 
benzonitrile with methyl iodide or benzyl chlo 
ride results in the formation of 4-amino-2-3-(1- 
pyrrolidyl)propoxybenzonitrile methiodide or 4 
amino - 2 - 3 - (1 - pyrrolidyl)propoxybenzo 
nitrile benzochloride, respectively. This mode of 
preparation is not as desirable as the foregoing 
described method of reducing the corresponding 
4 - nitro - 2 - (tertiary-aminoalkoxy)benzontirile 
quaternary ammonium salts since here some al 
kylation of the 4-amino radical might result, as 
a competing reaction. Conditions more favor 
able for alkylation of the 4-amino radical were 
presented above, namely, heating the mixture of 
reactants and doing so in the presence of a hy 
drogen halide acceptor. 
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Specific embodiments of our invention are ill 

lustrated by the following examples. 

1. 4-nitro-2-(tertiary-aminoalcony) benzonitriles 
Preparation of the intermediate 4-nitro-2- 

(tertiary-aminoalkoxy)benzonitriles is illustrat 
ed by the following alternative procedures, all 
of which involve alkylation of 4-nitro-2-hydroxy 
benzonitrile or a metal salt thereof with a 
tertiary-aminoalkyl halide, or, stepwise, with a 
haloalkylating agent such as a haloalkyl para 
toluenesulfonate to produce a 4-nitro-2-(halo 
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O 

alkoxy)benzonitrile which is then treated with 
a secondary amine to form the desired 4-nitro-2- 
(tertiary-aminoalkoxy)benzonitriles. 
Procedure (a) - To a warm solution of 82.0 g. 

of 4-nitro-2-hydroxybenzonitrile and 1000 ml. of 
absolute ethanol was added a solution of 11.5 g. 
of sodium in 500 ml. of absolute ethanol. To 
the resulting deep carmine-colored solution was 
added 74.5 g. of 2-diethylaminoethyl chloride 
(the distilled free base can be conveniently re 
placed by the equivalent amount of 2-diethyl 
aminoethyl chloride hydrochloride and an addi 
tional equivalent of Sodium ethoxide), the mix 
ture was refluxed with stirring for five hours, 
filtered while hot, and the filter-cake was washed 
thoroughly with absolute ethanol. The com 
bined filtrates were evaporated in vacuo, the 
residue was dissolved in ethyl acetate and the 
solution was filtered. To the filtrate was added 
an excess of 20% ethereal hydrogen chloride so 
lution. The resulting precipitate of 4-nitro-2- 
(2-diethylaminoethoxy)benzonitrile hydrochlo 
ride was collected and recrystallized Several 
times from absolute ethanol-ether. The yield of . 
purified material was 112.0 g. (85%), M. P. 193.2- 
194.6° C. (COr.). 

Anal.--Calcd. for C3H1N3O3HCl: Cl, 11.83; 
N, 14.02. Found: C, 11.75; N 1402. 
ND stands for total nitrogen as determined by the 

Dumas method. 

Conversion of the above hydrochloride into 
the corresponding base was accomplished by dis 
solving the hydrochloride in water and precipi 
tating the base by addition of Solid potassium 
carbonate. The precipitated base, 4-nitro-2-(2- 
diethylaminoethoxy)benzonitrile, which was ob 
tained in 97% yield from the hydrochloride, 
crystallized from n-heptaine in large, pale yellow 
leaflets, M. P. 104.5-105.5° C. (cor.). . 

Anal-Calcd. for C13HiiN3O3: C, 59.30; H, 6.51; 
NBA, 5.32; NNo, 5.32. Found: C, 59.43; H, 6.58; 
NBA, 5.28; NNo. 5.00. 
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NBA stands for basic amino nitrogen as determined by 
titration with perchloric acid in glacial acetic acid solu 
tion. 

NNo, stands for nitro nitrogen as determined by titra 
tion with standard titanous chloride in glacial acetic acid 
solution. m 

When a 3- (tertiary-amino) propyl chloride was 
substituted in the above procedure for 2-diethyl 
aninoethyl chloride, there was added 6 g. of 
sodium iodide per mole of chloride base and the 
refluxed period was increased to twenty hours. 
The yields of purified 4-nitro-2-3-(tertiary 
anino)-propoxybenzonitriles, which are given 
below in Table I, varied from 65 to 90% 
The substitution of 2-dimethylaminoethyl 

chloride for 2-diethylaminoethyl chloride in the 
above procedure gave none of the desired product. 
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Instead, ; cyclization of the 2-dimethylamino, 
ethyl chloride occurred exclusively, and a high 
yield of 11,4,4-tetramethylpiperazinium 4-(2- 
cyano-5-nitrophenolate) was isolated, M. P. 
212.4-213.3° C. (cor.) with decomposition. Howa 
ever, 2-dimethylaminoethyl chloridercan be used 
Successfully: in this alkylation by using a non 
polar solvent, such as benzene or toluene, in place 
of the polar solvent, ethanol, as described below 
in procedure (b). 

1-dimethylamino-2-propyl chloride gave i.a. 
mixture of products indicating that partial 
cyclization of the basic chloride had occurred: 
The ethanolic filtrate from the reaction (carried 
out as above) was evaporated in vacuo. The re 
sidual red oil was triturated with Warm ethyl 
acetate and the insoluble red precipitate was re 
moved by filtration. The ethyl acetate solution 
was decolorized and treated with an excess of 
ethereal hydrogen chloride. The resulting crys 
talline hydrochloride was collected, washed. With 
ethyl acetate and reconverted to the base; the 
crystalline base as initially obtained melted at 
56-59° C. Several recrystallizations from n 
heptane and from dilute ethanol gave cream 
colored leaflets, M. P. 75.6-77.0° C. (cor.). This 
Compound is either 4-nitro-2-(2-dimethylamino 
l-propoxy)benzonitrile (J) or 4-nitro-2-(3-di 
methylamino-2-propoxy)benzonitrile (K) having 
the following respective formulas 

No. NO 

-o-cHighN(CH), -o-, HCHN(CH), 
CH. f : CH, 

CN CN 

(J) (K) 

Anal-Calcd. for C12HisN3O3: NNo. 5.62; NBA, 
5.62. Found: NNo. 5.60; NBA, 5.58. 
The hydrochloride of this basic nitrile (J or 

K) formed pale yellow prisms from ethanol, M.P. 
212.1-212.7 C, (Cor.) 

Anal.--Calcd. for C12H15N3O3.HCl: NNo. 4.90; 
Cl, 12.41. Found: NNo. 5.04; C1, 12.39. 
The ethyl acetate insoluble red precipitate, ob 

tained above, was recrystallized several times 
from absolute ethanol-n-hexane or from iso 
propanol containing water. ... The compound 
Crystallized-in-clusters of slender red needles from 
the former-solvent combination and in large thin 
rectangular Orange plates from the latter solvent. 
The orange-form (a hydrate) was converted into 
the anhydrous red form on heating at 100° C. 
Quantitative degradation experiments: indicated 
that this compound was 1,1,2,4,4,5-hexamethyl 
pipera-Zinium di- (2-cyano-5-nitrophenolate). 

Procedure (b). A mixture of 82.0 g. of 4-nitro 
2-hydroxybenzonitrile, 70.3 g. of powdered an 
hydrous potassium carbonate and 2500 ml, of 
toluene was refluxed with stirring under a con 
tinuous water separator for three hours. During 
this period 4.5 ml, of water was collected. The 
continuous water separator , was removed and 
there was added 54.0 g., of 2-dimethylaminoethyl 
chloride. The mixture was refluxed with stirring 
for sixteen hours, treated with an additional 
10.8 g. of 2-dimethylaminoethyl chloride and re 
fluxed with stirring for an additional eight hours. 
The mixture was filtered while hot, the insoluble 
material was washed with hot toluene, and the 
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combined filtrates were decolorized and evapo 
rated in vacuo. The resulting Solid was recrystal 
lized several times from n-heptane, yielding 
77.1. g. (65.7%) of purified 4-nitro-2-(2-di 
methylaminoethoxy)benzonitrile, M. P. 83.1- 

10. 
2 - 2 - (1-piperidyl)ethoxybenzonitrile, respec 
tively. . . . 

Procedure (d)-A solution of 16.4 g. of 4-nitro 
2-hydroxybenzonitrile and 14.2 g. of 2-diethyl 

a NC Hig=1-piperidy. . . b NCE2=2-methyl-1-piperidyl, 
c. Calcd.: C, 62.26; EI do nitrogeny the Dumas metho NCH-2,6-dimethyllpiperidyl. 
f NCHOs:4-morpholinyi. 

662. Found: SS , 6.53. 
(Nd). 

is aminoethyl chloride in 150 ml. of anhydrous iso 
84.0° C. (Cor.). propanol WaS refluxed for five hours. On work 
Anal-Calcd. for C11H13N3O3: NBA, 5.95; NNo, ing up there was obtained 8.5 g. (28% yield) of 

5.95. Found: NBA, 5.98; NNo. 6.25. 4-nitro - 2 - (2-diethylaminoethoxy)benzonitrile 
4 - nitro - 2 - (2-dimethylaminoethoxy)benzo- hydrochloride, M.P. and mixed M. P. 193-194° C. 

nitrile in the form of its hydrochloride salt melts 10 (cor.). 
at 229.5-230.3° C. (COI.). Procedure (e).--A Solution of 6.2 g. of 6 
Anal-Calcd. for C11H13N3O3: Cl, 13.05; NNo, nitrobenzisoxazole-3-carboxylic acid and 5.4 g. of 

5.16. Found: C, 12.79; NNo. 5.28. . . . . . . . 2-diethylaminoethyl chloride. in 100 ml, of an 
Procedure (c)-A mixture of 82.0 g. of 4-nitro- hydrous isopropanol was refluxed for one hour. 

2-hydroxybenzonitrile, 76.0 g. of powdered an-5 During initial dissolution of the acid in the alco 
hydrous potassium carbonate, 141.0 g. of 2-, hol-amine mixture an orange color developed 
chloroethyl para-toluenesulfonate and 1350 ml. . . . . and carbon dioxide was vigorously evolved. On 
of meta-xylene was refluxed with stirring under ... working up there was obtained 5.2 g. (58% yield) 
a continuous water separator for seventy-eight -, -of purified. 4-nitro-2-(2-diethylaminoethoxy)- 
hours. The mixture was filtered while hot and 2 benzonitrile hydrochloride, M.P. and mixed M.P. 
the insoluble material was washed thoroughly 1932-194.6° C. (cor.). 
With hot toluene. The combined filtrates were Anal-Calcd. for C13H1N3O3HC1: C, 52.09; 
concentrated to dryness in vacuo and the residual H, 6.05; ND, 14.02; NNo. 4.67; Cl, 11.83. Found: 
solid was recrystallized from absolute ethanol. C, 52.29; H, 5.91; ND, 14.07; NNo. 455; C1, 11.79. 
There was thus obtained a 67.5% yield of purified 25 Alternatively, this procedure can be modified 
4 - nitro - 2 - (2 - chloroethoxy)benzonitrile, as by isolating the 2-diethylaminoethyl 6-nitro 
slender, pale yellow needles, M. P.127.4-128.5° C. benzisoxazole-3-carboxylate first formed and 
(cor.). then heating this ester to produce 4-nitro-2- 
Anal-Calcd. for CoHCN2O3: NNo. 6.18; Cl, (2-diethylaminoethoxy)benzonitrile, 

15.65. Found: NNo. 6.30; C1, 15.30. 30 The foregoing process as illustrated by proce 
The reaction of 4-nitro-2-(2-chloroethoxy)- dure (e) is disclosed and claimed in our copending 

benzonitrile with a secondary amine in aqueous- application Serial Number 245,250, filed Septem 
ethanolic solution containing sodium iodide gave ber 5, 1951, now Patent No. 2,626,261, granted 
fair to poor yields of the corresponding 4-nitro- January 20, 1953. 
2-(tertiary-aminoethoxy)benzonitriles, given be- Additional 4-nitro-2-(tertiary-aminoalkoxy)- 
low in Table. I?. Thus, reaction with dimethyl- benzonitriles.prepared according to the above de 
amine, diethylamine or piperidine gave 4-nitro- scribed procedures are given in Table. I’. 

Table. I 

NO 

O(CH2)NRR 

- Analyses, Percent 

NNR ME:C. Formula NBA NNo. 
Caled...Found Caled. Found 

3. N(C2H5): 53.6–55.0 g H1N393. 5.05 : 5,04 5.05 4.92 
2 NCH0 118.1-119.2 - C14H1N393, 5:09:...'. 5.07 - 5.09 5.05 
2 N96H12b. 133. 4-136.2 C15H19N3O3 c.484 - 482 'd 14.52 d 14.24 . . 
2 NCEge 132.9-133.8 C18H1N3O3 4.62 4.65 4.62 4.76 
3 NC5H10s 02-2,102.8 C5H19N303 484 487. 4.84 - 4.80 
3 NCH12b 92.5-93.5 C16E21N303 4.62 4.64; ; ; 4.62 4.70 
2 NCHsO 126.5-127. 5 C18H1N3O4 5.05 5:07 5.05 - 5.05 
3 - NCHsOf 110,0-111.5 - C14H1N3O - 4.81 - 4.82 4, 81. 4.80 . 

2-(2-dimethylaminoethoxy)benzonitrile, 4-nitro 

y 

Hydrochloride addition salts of the compounds 
2-(2-diethylaminoethoxy)benzonitrile or 4-nitro-TS of Table I are given in Table II’. 
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TABLE II' 

NO2 

o(CH),NRR-HC1 

CN 

Analyses, Percent 
& - 

2. NRR MI; (i) C Formula C NNo. 

Calcd. Found Calcd. Found 

3 N(C2H5)2 210.2-210.9 C14H1N3O3.HCl 1.30. 1.30 4.46 4.58 
2 NC5H10 a (b) C14H1N3O3.HC 1.37 1.33 4.49 4. 64 
2 NCHC 192.7-193.7 C15H19N3O3.HCl 10.88 10.80 d12.90 d13.04. 
2 NCH14e 24.6-215.3 C16E21N3O3.HCl 10.43 10.30 4. 12 4.26 
3 NC5H10s 194.0-194.9 C15H19N3O3.HCI 10.88 10.83 4, 30 4.30 
3 NC6H12c 187.1-188.0 CisteN3O3.HCl 10.43 10,27 d 12.37 d 12,12 
2 NCHsOf 24.6-215.5 C131sN3O4.HCl 11.30 11.31 4.47 4.35 
3 NCHsOf 215.0-215.8 C14H1N3O4.HCl 10.82 0.85 4.27 4.19 

b Sintered at 197 C., slowly decomposed and turned black above 199 C. 
cNC6H12=2-methyl-1-piperidy. 
d Total nitrogen by the Dunas method 
NCH14-2,6-dimethyl-l-piperidyl. 

f NC4H8O=4-morpholinyl. 
(Nd). 

Additional 4 - nitro-2-(tertiary-aminoalkoxy)- 
benzonitriles which can be prepared according 
to the foregoing procedures include the follow 
ling: 
nitrile; 4-nitro-2-[2-(2,5-dimethyl-1-pyrrolidyl)- 
ethoxy)benzonitrile; 4-nitro-2-(4 - dimethylami 
nobutoxy)benzonitrile; 4 -nitro-2-[2-(di-n-bu 
tylamino)ethoxy)benzonitrile; 4-nitro-2-(3-(4- 
methyl- 1 - piperidyl)propoxylbenzonitrile; 4 - 
nitro - 2 - 2- (3-ethyl-1-piperidyl)ethoxybenzo 
nitrile; 4-nitro-2-[3-(2-methyl-1-pyrrolidyl) pro 
poxybenzonitrile; and the like. 
2, 4-amino - 2 - (tertiary-aminoalcoacy) beneoni 

triles 

These compounds are prepared by reduction 
of the corresponding 4-nitro-2-(tertiary-amino 
alkoxy)benzonitriles, as described hereinabove. 
Illustrative of this reduction are the following 
examples. 
To a hot vigorously stirred mixture of 64.5 g. 

of powdered iron, 1 ml. of concentrated hydro 
chloric acid and 250 ml. of 50% aqueous ethanol 
was added slowly over a period of about ten min 
utes 57.4 g. of nitro-2-(2-diethylaminoethoxy)- 
benzonitrile hydrochloride. 
ture was heated with stirring for another thirty 
minutes, after which time an excess of Solid So 
dium bicarbonate was carefully added. The mix 
ture was stirred for an additional ten minutes and . 

4-nitro-2-[3-(1-pyrrolidyl)propoxybenzo 
35 

45 

50 

55 

The resultant mix 
60 

then filtered through a filter aid which was sub 
sequently washed. With hot ethanol. The COm 
bined filtrate and washings were concentrated 
by distilling in vacuo, thereby yielding, as an oil, 
the product, 4-amino-2-(2-diethylaminoethoxy)- 
benzonitrile. 

Alternatively, the foregoing preparation can 
be carried out using 4-nitro-2-(2-diethylamino 
ethoxy)benzonitrile in place of 4-nitro-2-(2-di 
ethylaminoethoxy)benzonitrile hydrochloride. 
The phosphate salt of the above 4-amino nitrile 

was prepared by dissolving about 12 g. of 4-ami 
no-2-(2-diethylaminoethoxy)benzonitrile in 100 

85 

70 

75 

ml. of hot isopropanol, adding to this solution a 
Solution of 6 g. of 85% phosphoric acid in 50 ml. 
of hot isopropanol and chilling the resulting 
mixture. The separated product was filtered, 
Washed with isopropanol and recrystallized sev 
eral times by dissolving it in a small amount of 
Water, filtering the aqueous solution and dilut 
ing the filtrate with acetone. There was thus 
obtained as white prisms, 4-amino-2-(2-diethyl 
aminoethoxy)benzonitrile phosphate, M.P. 213.5- 
214.5 C. (cor.), after drying at 100° C. and 0.01 
mm.l. 
Anal-Calcd. for C13H19N3OH3PO4: HaPO4, 

29.59, ND, 12.68. Found: HaPO4, 29.70; ND, 12.52. 
Alternatively, the dihydrochloride salt was pre 

pared by treating a solution of 20 g. of the 4 
amino nitrile in 300 ml. of isopropanol with an 
eXcess of anhydrous ether containing 20% by 
Weight of anhydrous hydrogen chloride and di 
luting the mixture with ether. The thick, pale 
yellow oil that precipitated was separated by de 
canting the Solvent mixture and was taken up in 
400 ml. of boiling isopropanol and precipitated 
by the addition of 300 ml. of ethyl acetate, foll 
lowed by cooling. The product was filtered and 
recrystallized several times from isopropanol 
ethyl acetate. There was thus obtained 4-amino 
2-(2-diethylaminoethoxy)benzonitrile dihydro 
chloride. 
The above reduction of the 4-nitro-2-(tertiary 

aminoalkoxy)benzonitriles to yield the corre 
Sponding 4-amino nitriles can be carried out by 
catalytic hydrogenation as illustrated by the foll 
lowing general preparation: Ten grams of the 4 
nitro - 2 - (tertiary-aminoalkoxy)benzonitrile in . 
150 ml. of ethanol is hydrogenated using 50 lbs. 
preSSure of hydrogen at 25° C. in the presence of 
2 g. of Raney nickel. After the rapid exothermic 
reaction, the catalyst is filtered off and the fil 
trate evaporated to dryness. The resulting resi 
due is dissolved in ethyl acetate and ethereal hy 
drogen chloride is added as above. Alternatively, 
other catalysts can be employed as exemplified in 
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the following use of platinum: Fifteen grams of 
a 4-, nitro-2- (tertiary-aminoalkoxy)benzonitrile 
in 150 m. of ethanol is reduced at 25 lbs. preS 
sure of hydrogen at 25° C. in the presence of 
200 mg. of platinum oxide monohydrate and 5 
ml. of concentrated hydrochloric acid. After the 
rapid exothermic reaction, the catalyst is filtered 
off and the filtrate distilled in vacuo to remove 
the alcohol. The residue is taken up in Water 
and potassium carbonate is added to the results 
ing solution to liberate the 4-amino-2-(tertiary O 

aminoalkoxy)benzonitrile, which is extracted 
with ethyl acetate. The ethyl acetate extract is 
dried and treated with phosphoric acid, as above, 
to give the 4-amino-2-(tertiary-aminoalkoxy) 
benzonitrile in the form of its phosphate. 
When the procedure given above for the reduc 

tion of 4-nitro-2-(2-diethylaminoethoxy)benzo 
nitrile was followed but using 72.5 g. of 4-nitro-2- 
2-(4-morpholinyl)ethoxylbenzonitrile hydro 
chloride, 80 g. of powdered iron, 1 ml. of concen 

15 

20 

trated hydrochloric acid, 300 ml. of ethanol and 
50 ml. of water, there was obtained as the prod 
uct, 4-amino-2-2-(4-morpholinyl)ethoxylbenzo 
nitrile, which recrystallized from benzene aS 
rosettes of long fiat white needles, M. P. 130.6- 
132.8°C. (cor.), Idried at 80° C. in a vacuum oven 
for Six hours. - 

Anal-Calcd... for C13H1N3O2:... ND, ... 17.00. 
Found: ND, 17.09. , 
The preparation of this 4-amino nitrile.in the 

form of its monohydrochloride Salt was accom 
plished as follows:... To a solution of 5 g. Of 4 
amino - 2 - 2-(4-morpholinyl)ethoxylbenzoni 
trile dissolved in 100 ml. of warm ethyl acetate 
was added an excess of ethereal hydrogen chlo 
ride, thereby yielding an amorphous white pre 
cipitate. The precipitate was filtered, washed 
well with ethyl acetate and recrystallized by dis 
Solving it in a minimum quantity of hot abso 
lute ethanol and then adding to this hot solution 
about two volumes of ethyl acetate. The pre 

25 

30 

40 

ethanol. 

14 
cipitated dihydrochloride was collected, washed 
With ethylacetate and dissolved in 100 ml of hot 

To this solution was added 6 g. of 4 
amino - 2 - 2 - (4-morpholinyl)ethoxybenzo 
nitrile and the solution was heated until dissolu 
tion of the 4-amino nitrile was complete. The re 
Sulting Solution was cooled, and then diluted to 
about 1 liter with 1:1 ethyl acetate-ether. The 
gummy, material that separated was boiled with 
absolute ethanol and the hot mixture treated with 
2 volumes of ethyl acetate. On cooling, there 
Separated a crystalline precipitate which was col 
lected and recrystallized once from ethanol 
ethyl acetate and once from absolute ethanol, 
thereby yielding, as large transparent prisms, 4 

... amino - 2 - 2-(4-morpholinyl)ethoxybenzoni 
trile monohydrochloride, M. P. 222.2-223.5° C. 
(cor.), Idried at 100°C. in Vacuo. for six hours). 
Anal.--Calcd. for C13H1N3O2.HCl: ND, 14.81; 

Cl, 12.49. Found: ND, 14.77; C1, 12.2. 
Treatment of the compound obtained above by 

reacting the sodium salt of 4-nitro-2-hydroxy 
benzonitrile with 1 - dimethylamino - 2 - propy 
chloride, With a reducing agent according to the 
foregoing procedures yields a compound that is 
either 4-amino-2-(2-dimethylamino-1-propoxy)- 
benzonitrile (L) or 4-amino-2-(3-dimethyl 
amino-2-propoxy)benzonitrile (M) having the 
following respective formulas 
M 2- . NH, 

-o-CH-HN(CH), -o-HCHNCH). 
CH3 CE 

CN N. 

() (M) 

Additional 4-amino-2-(tertiary-aminoalkoxy)- 
benzonitriles prepared according to the abov 
procedures are given in Table III". 

TABLE III 

NH 

-O(CH), NRR, 

: Analyses 
NRR (co) Formula - a - - - - 

Np, Calcd. Np, Found 

, N(CH), 96.0-96.6 CEN3O 
r: NC5H10s oil C14H19N3O 
NCH1b. . . oil C15H1N3O 
NCH4e- 962-96.8 C18H3N3O. 5 
NC5Hoa. 125, 6-126.9 C15H1N3O 6. 20 
NC6H1b 1.8-13, 4, C1623NO d 0.25. 

90.4-91.4 CEN3O2 6,08 NCHsOe. 

a NC5His 1-piperidyl. 
b NC6H12=2-methyl-1-piperidyl. 

- NCH14=2,6-dimethyl-1-piperidyl. 
d. Basic amino nitrogen as determined by titration with perchloric acid in-glacial 

acetic acid solution. 
. . NCHO =4-morpholinyl, 
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whereupon a precipitate readily formed. The 
precipitate was collected, ...washed with cold iso 

5 
Phosphoric acid addition salts of the com 

pounds of Table III' are given in Table IV'. 
TABLE W 

NH, 

Analyses 
- 

NRR, M.E. c. Formula EPO ND 

Caled. Found Caled. Found 
3. N(CH3). 237. 5-238. 2 C14H2N3O. H3PO, 28.39 28.52 - 12.17 11.92 
2 NC5H108, 1980-198.7 CH19N3O.H3PO 28.55 28.60. 12.24 2.05 
2 NC6H1b 1925-1940 C15H21N3O. H3PO4 27.43 27.50 1.76 1.56 
2 NCH140 93.5-195.5 C15H23NO. EPO 26.40 26.10 1.31 1.9 
3. NC5H10a 202.1-203.3 C15H2N3O.E3PO4 27.43 27.83 11.76 1.60 
3. NC6H12b 214,8-216.7 Ca28N3O.H3PO 26.40 26.40. 11.31 11.20 
3 NC4H8Od 90.5-192.2 C14H19N3O2. HispO4 27.28 27.52 11, 69 1.55 

a NC5H10=l-piperidyl. . . . b NCH2=2-methyl-1-piperidy. c NCH=2,6-dimethyl-l-piperidy. 
d NCH8O=4-morpholinyl. . . 

Additional 4-amino-2-(tertiary-aminoalkoxy) 
benzonitriles which can be prepared according 30 
to the foregoing procedures include the follow 
ing: 4-amino-2-3-(1-pyrrolidyl)propoxy)benzo 
nitrile; 4 - amino-2-[2-(2,5-dimethylpyrrollidyl)- 
ethoxy)benzonitrile; 4 - amino - 2 - (4-dimethyl 
aminobutoxy)benzonitrile; 4-amino-2-(2-(di-n- 
butylamino)ethoxybenzonitrile; 4-amino-2-3- 
(4-methyl-1-piperidyl) propoxylbenzonitrile; 4 
amino - 2-2- (3-ethyl-1-piperidyl)ethoxyl-ben 
Zonitrile; 4-amino-2-I3-(2-methyl-1-pyrrolidyl)- 
propoxylbenzonitrile; and the like. . 

3. 4-alkylamino- and 4-hydrocyalicylamino-2- 
(tertiary-aminoalkoacy) ben2Onitriles 

These compounds are produced by alkylation of 
the corresponding 4-amino-2-(tertiary-amino 
alkoxy)benzonitriles described above. This alkyl 
ation is run preferably by reductive alkylation 
procedures as illustrated in the following ex 
amples. 
4-n-butylamino-2-(2-diethylaminoethoxy)ben 

Zonitrile was prepared as follows: To a hot stirred 
mixture of 20 g. of 4-amino-2-(2-diethylamino 
ethoxy)benzonitrile, 22.5 g. of zinc dust, 2.2 g. 
of glacial acetic acid and 100 ml.of dry benzene 
Was added 7.5 g. of n-butanol (n-butyraldehyde) 
dissolved in 25 ml. of dry benzene over a fifteen 
minute period. After the mixture had been 
Stirred for One hour, an additional 1 ml. Of n 
butanal was added and stirring continued for an 
additional fifteen minutes. The Zinc acetate was 
filtered off and Washed. With hot dilute acetic acid 
and benzene. The cooled filtrate was made basic 
to litmus with concentrated ammonium hy 
droxide, the benzene layer was separated and the 
aqueous Solution Was extracted three times with 
benzene. After the combined benzene layer and 
extracts had been dried over anhydrous potassium 
carbonate, the benzene was renoved by distilling 
in vacuo, yielding, as a mobile yellow oil, 4-n- 
butylamino - 2 - (2-diethylaminoethoxy)benzoni 
trile. 
This oily product was converted into its mono 

hydrochloride Salt as follows: It was dissolved in 
isopropanol and the resulting Solution Was treated 
with an excess of ethereal hydrogen chloride, 

45 

50 

55 

60 

65 

70 

propanol and recrystallized from a b Solute 
ethanol-ethyl acetate. There was thus obtained, 
as cottony White needles, 4-n-butylamino-2-(2- 
diethylaminoethoxy)benzonitrile mono hydro 
chloride, M. P. 210.2-211.0° C. (cor.), dried at 
80 C.in vacuol. 
Anal-Calcd. for C17H2:NaOHCl: C, 62.67; H, 

8.36; N, 12.90; C1, 10.90. Found: C, 62.72; H, 
8.47; ND, 12.95; C, 10.76. 
When the above procedure is followed but using 

4-hydroxybutanal or 5-hydroxypentanal in place 
of n-butanal, the resulting products are 4-(4-hy 
droxybutylamino) r2 - (2-diethylaminoethoxy)- 
benzonitrile and 4-(5-hydroxyamino)-2-(2-di 
ethylaminoethoxy)benzonitrile, respectively. 
When the above procedure is followed but using 

4 - amino-2-(2-diethylamino-1-propoxy)benzoni 
trile (L.) or 4-amino-2-(3-dimethylamino-2-pro 
poxy)benzonitrile (M), shown above, in place of 
4 - amino-2-(2-diethylaminoethoxy)benzonitrile, 
the resulting product is 4-n-butylamino-2-(2-di 
methylamino-1-propoxy)benzonitrile (N) or 4-in 
butylamino - 2 - (3-diethylamino-2-propoxy)ben 
ZOnitrile (O) having the following respective 
formulas 
NCH-n NHCH-n 

o–CHHN(CH), 
Chs . . . 

CN 

(O) 

o–HCHN CEs) 
C 

CN 

(N) 

4 - n-butylamino-2-[2-(2-methyl-1-piperidyl)- 
ethoxylbenzonitrile was prepared following the 
above procedure but using 15.0 g. of 4-amino-2- 
2-(2-methyl-1-piperidyl)ethoxybenzonitrile, 

15.2 g. of Zinc dust, 14.3 g. of glacial acetic acid, 
150 ml. of dry benzene and 5.0 g. of n-butanal. 
The product, 4-n-butylamino-2-[2-(2-methyl-i- 
piperidyl)ethoxybenzonitrile, was obtained as a 
thick, viscous, pale orange oil. The phosphate salt 

- of this product was prepared by dissolving about 
14 g. of the oil in 100 ml. of hot ethyl acetate and 

75 
treating the Solution with a solution of 6.5 g. of 
85% phosphoric acid in 25 ml, of acetone. The 
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phosphate precipitated as a thick, orange-yellow 
oil. Ether was added to the mixture which was 
then chilled. The Supernatant liquid was sepa 
rated from the oil by decantation and the oil was 
taken up in 100 ml. of acetone, whereupon the 
phosphate. Salt crystallized. To this mixture Was 
added 100 ml. of ethyl acetate and the resulting 
mixture was chilled. The solid product that sep 
arated was recrystallized by dissolving it in about 
100ml. of water, filtering and diluting the filtrate 
to a volume of about 450 ml. With absolute 
ethanol. There was thus obtained, after drying 
at 100° C. and 0.01 mm. for four hours, 4-n-butyl 
amino - 2-[2-(2-methyl-1-piperidyl)ethoxyben 
zonitrile phosphate, M. P. 1944-195.3° C. (cor.). 
Anal.--Cacd. for C19H29N3OH3PO4: ND, 10.6; 

HaPO4, 23.17. Found: ND, 10.11; HaPO4, 23.28. 
When the above procedure is followed but using, 

in place of 4-amino-2-I2-(2-methyl-1-piperidyl)- 
ethoxylbenzonitrile, 4-amino-2-3-(1-piperidyl)- 
propoxy)benzonitrile, 4 - amino-2-[2-(2,6-di 
methyl- 1 - piperidyl) ethoxybenzonitrile or 4 
amino-2-(2-(4-morpholinyl)ethoxylbenzonitrile, 
there is obtained, in the form of their phos 
phates, 4 - n-butylamino-2-3-(1-piperidyl)pro 
poxylbenzonitrile, 4-n-butylamino-2-[2-(2,6-di 
methyl-1-piperidyl)ethoxylbenzonitrile or 4-in 

5 

20 

25 . 

butylamino-2-[2-(4-morpholinyl)ethoxylbenzo 
nitrile, respectively. 
4 - n - amylamino - 2 - 12-(2-methyl-1-piper- : 

idyl)ethoxybenzonitrile was obtained, as a vis-. 
cous orange-yellow oil, when the-above procedure 
was followed but using 10.0 g. of 4-amino-2-(2- 
(2-methyl-1-piperidyl)ethoxybenzonitrile, 10.1 
g, of zinc dust, 9.5 g. of glacial acetic acid, 4.0 g. : 
of n-pentanal (n-Valeraldehyde) and 100 mi. of 
dry benzene. The phosphate of this compound 
was prepared by dissolving about 11.7 g. Of 4-in 
amylamino - 2 - 2 - (2 - methyl-1-piperidyl)- 
ethoxy)benzonitrile in 150 ml. of acetone and is 
adding to the resulting solution a solution of 4. 
g. of 85% phosphoric acid in acetOne. The re 
sulting mixture was diluted with 100 ml. of ace 
tone and 100 ml. of ethyl acetate, and chilled in 
ice, whereupon there separated a white Crystal 
line precipitate. This precipitate was recrystal 
lized by dissolving it in 250 ml, of boiling ethanol, 
filtering the Solution and adding to the filtrate 
150 ml. of hot isopropanol. This recrystalliza 
tion was repeated. 
after drying for four hours at 100° C. and 0.01 
mm., 4 - n-amylamino-2-(2-(2-methyl-1-piper 
idyl) ethoxy)benzonitrile.phosphate, M. P. 178.0- 
179.5°.C. (Cor.). 
Anal-Caled for CaoH31N3O-H2PO4: No 9.83; it 

H3PO4, 22.93. Found: N, 9.90; H3PO4, 22.58. 
Alternatively, the foregoing reductive alkylar 

tions can be carried out using, in place of Zinc 
dust and glacial acetic acid, hydrogen under 
pressure in the presence of a hydrogenation 
catalyst Such as platinum., 
Other 4-alkylamino- or 4-hydroxyalkylamino 

2 - (tertiary-aminoalkoxy)benzonitriles which 
can be prepared according to the above proce 
dures using the appropriate. alkanal or hydroxy 
alkanal and 4-amino-2-(tertiaryaminoalkoxy)- 
benzonitrile include the following: 4-n-butyl 
amino - 2-I3-(1-pyrrolidyl)propoxybenzonitrile; 
4 - (6 - hydroxyhexylamino)-2-[2-(2,5-dimethyl 
1-pyrrolidyl)ethoxylbenzonitrile; 4-(3-hydroxy 
1 - butylamino)- 2 - (4 - dimethylaminobutoxy)- 
benzonitrile; 4 - (3-hydroxypropylamino)-2-[2- 
(di-n-butylamino)ethoxybenzonitrile; 4-n-pro 
pylamino-2-3-(4-methyl-1-piperidyl) pro 
poxybenzonitrile; 4 - isobutylamino-2-[2-(3- 

There was thus obtained, i 

60 

65 

18 
ethyl-1-piperidyl)ethoxylbenzonitrile; 4 - n 
hexylamino. 2 - 3-(2-methyl-1-pyrrolidyl)pro 
poxybenzonitrile; and the like. . . . . . . . . . . 

Alternatively, the 4-alkylamino- and 4-hy 
droxyalkylamino - 2 - (tertiary - aminoalkoxy) - 
benzonitriles of our invention can be prepared by 
direct alkylation of the corresponding 4-amino 
Compounds. This mode of alkylation is illus 
trated by cheating, 4-amino-2-(2-diethylamino 
ethoxy)benzonitrile with methyl iodide, ethyl 
bromide, 2-hydroxyethyl bromide, n-propyl 
iodide, n-butyl bromide or 5-hydroxypentyl chlo 
ride in the presence of a hydrogen halide accep 
tor such as potassium carbonate to yield, respec 
tively, 4-methylamino - 2 - (2 - diethylamino 
ethoxy)benzonitrile, 4-ethylamino-2-(2-diethyl 
aminoethoxy)benzonitrile, 4 - (2-hydroxyethyl 
amino) - 2 - (2-diethylaminoethoxy)benzonitrile, 
4 -n-propylamino-2-(2-diethylaminoethoxy)- 
benzonitrile, 4-n-butylamino-2-(2-diethylamino 
ethoxy)benzonitrile or 4-(5-hydroxyamylami 
no)-2-(2-diethylaminoethoxy)benzonitrile. 
4. 4-nitro-2-(tertiary-aminoalkoayl)benzonitrile 

quaternary ammonium salts 
These compounds are prepared by treating the 

corresponding. 4.- nitro - 2 - (tertiary-aminoal 
koxy)benzonitrile with an alkyl or benzyl ester 
of an inorganic or organic acid of the type de 
Scribed hereinabove. The reaction is illustrated 
by the following examples. . . . . is 
4 - nitro - 2--(2--- diethylaminoethoxy)ben 

Zonitrile methiodide was prepared as follows: To 
a Solution of 5 g. of 4-nitro-2-(2-diethylamino 
ethoxy)benzonitrile in 100 ml of ethyl acetate 
Was added 15 ml. of methyl iodide, resulting first 
in a clear Solution which rapidly yielded a crys 
talline precipitate at room temperature. To in 
Sure completion of the reaction, the mixture was 
then refluxed for fifteen minutes, whereupon 
the mixture turned bright, orange in color, and 
heavy precipitation resulted. ... The precipitate 
Was Collected, Washed well with ethyl acetate and 
recrystallized from... absolute ethanol-ethyl ac 
'etate to yield, as rosettes of long slender orange 
needles, 45-nitro-2-(2-diethylaminoethoxy)ben 
Zonitrile.methiodide, M.P.185.8-187.0°C. (cor.) 
When dried at 90° C. in vacuo for six hours. 
- Anal-Calcd...for C14H2OINo: C, 41.46; H, 
4.97; NNo. 3.46;. I, 31.32... Found: C, 41.46; H, 
4.78; NNo. 3.22; I, 31.18. . . . . . . 
When the above procedure is followed but 

using, in place of methyl iodide, methyl bromide, 
ethyl chloride, n-propyl iodide, benzyl chloride or 
ethyl para-toluenesulfonate, there is obtained, 
respectively, 4 - nitro" - 2 - (2 - diethylamino 
ethoxy)benzonitrile.methobromide, 4 - nitro - 2 
(2 - diethylaminoethoxy)benzonitrile ethochlo 
ride, 4.- nitro - 2 - (2-diethylaminoethoxy)ben 
Zonitrile n-propiodide, 4-nitro-2-(2-diethylami 
noethoxy)benzonitrile benzochloride or 4-nitro 
2 - (2 - diethylaminoethoxy)benzonitrile etho 
-paratoluenesulfonate, 3. - - - 

- 4 -nitro-2-[3-(1-piperidyl) propoxylbenzoni 
trile methiodide was prepared following the above 
procedure but using 5.g. of 4-nitro-2-[3-(1- 
piperidyl)propoxy]-benzonitrile methiodide, 100 
ml. of ethyl acetate and 15 ml. of methyl iodide, 

79 
and a reflux period of thirty minutes. The prod 
uct was recrystallized by suspending it in boiling 
ethanol and adding hot water dropwise until dis 
'solution; the hot solution was filtered; and the 
filtrate was diluted with hot absolute ethanol 
and some hot ethyl acetate. On cooling there 
separated, - as large canary-yellow, feathery 
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plates, the product, 4-nitro-2-[3-(lipiperidy). 
propoxybenzonitrile methiodide, M.P. 233.5- 
236.5° C. (cor.) with decomposition, when dried 
at 90° C. in vacuo for six hours. . . . . . . . 
... Anal.--Calcd. for C18H22IN3O3: NNo, 3.25; I, 
29.43. Found: NNo, 3.16; I, 29.01. Additional 4-nitro-2-(tertiary-aminoalkoxy)- 
benzonitrile methiodides prepared according to 
the above described procedure are given in 
Table W. . . . 
- . . . . . - - TABLE v. 

- - NO; 

0 

20 - 

solvent was taken off in vacuo; this procedure 
was repeated once more. The resulting thick, 
gummy residue was taken up with about 50 ml. 
of hot absolute ethanol and, the alcohol Solution 
cooled, whereupon there separated a precipitate, 
in part, an oil, which solidified.: The precipitate 
was filtered and washed with ethyl acetate. This 
material was recrystallized. Once from absoluite 
ethanol-ethyl acetate and once from absolute 
ethanol alone, yielding as white prisms, 4-aminos. 

b236.0-238.5 29, 29 

(H. 
o(GH), irr, 

- . SN 

Analyses, Percent 
--- ... or - . . . . . . - - 

NRR ME, C Forfalls I ... -- - - N No, 

Caled. Found Caled. Found 
2 - N(eHs). s234.0-235.0 cigH11N303 83.65 33. 60 3.71 3.72 
8 N(CH3). b229.0-231.0... C15H23NSQ3 30.2 29.92 3.34 3.32 
2. NCH100 b238.0-240 C15H2OIN3O3 30.42 30.30 3.36 3.34 
2 - NCsid -- $921.221:7 CiiFEIN303 29:43- 29.40 3.25 3.24 
2. NCHie a221:7-222.2 97H2:N398, 28.59 28, 6. 3.15 3.13 
3. NC6H13 b237.0-239 C17H9N3O3 28, 50 28.37 , 3.15 3.24. 
2- - NCHsOf b223.0-225 CH3N30 30.27 29.90 3.34 3:29 
3 NCH3Of C15H201N3O4. 29.00 3.23 3.15 

a Crystallized as hemi-hydrate. 
b With decomposition. - 
N95 Hoa piperidy. . . d NGH122-methylpiperidyl (NCH-2,6-dimethyl-1-pipéridyl. 

f NGHsOile 4-morpholihyl. . . . . 

Additional 4-nitro-2-(tertiary-aminoalkoxy)- 
benzonitrile methiodides which can be prepared 
according to the foregoing procedure include the 
following: 4 - nitro-2-(2-dimethylamino-1-pro 
poxy)benzonitrile methiodide; 4-nitro-2-34 (1- 
pyrrolidyl) propoxybenzonitrile. methiodide, 4 
nitro-2- 2-(2,5-dimethyl-1-pyrrolidyl)ethoxyl 
benzonitrile methiodide; 4 nitro-2-(4-dimethyl 
aminobutoxy)benzonitrile methiodide; 4 nitro 
2 - 2 - . (di - n - butylamino)ethoxylbenzonitrile 
methiodide; 4 nitro - 2-3-(4-methyl-1-piperi 
dyl) piropoxy)benzonitrile methiodide; 4-nitro-2- 
E2 (3... ethyl-1, a piperidyl)ethoxylbenzonitrile 
methiodide; 4 - nitro - 2-3-(2-methyl-1-pyrroli 
idyl) propoxy)benzonitrile methiodide; and the 
like. - . . . . . . . 

5. 4-amino-2-(tertiary-aminoalkoay)benzoni. 
trile quateriary ammonium salts 

These compounds are prepared preferably by 
reducing the above described 4-nitro-2-(tertiary 
aminoalkoxy)benzonitrile quaternary annonium 
salts. Preferably, the reduction is carried out 
by catalytic hydrogenation methods, as illus 
trated by the following examples. 

4 - amino-2-(2-diethylaminoethoxy)benzoni 
trile methiodide was prepared as follows: 4 
nitro - 2 - (2 - diethylaminoethoxy)benzonitrile 
methiodide (7.9 g.) was mixed with 200 mg. of 
platinum oxide monohydrate, diluted to a total 
volume of 150 ml. with 80% aqueous ethanol and 
was hydrogenated at room temperature using 
50 lbs. pressure of hydrogen. The reduction was 
rapid, taking about fifteen minutes. The cata 
lyst was filtered off and washed with absolute 
ethanol; and the filtrate was taken to dryness 
in vacuo. A 1:1 mixture of absolute ethanol 
ethyl acetate was added to the residue and the 
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2 - (2 - diethylaminoethoxy)benzonitrile methio 
dide, M. P. 132.5-134.5° C. (cor.) when dried in 
vacuo at 70° C. for six hours. . . . . 
Anal-Calcd. for C14H22IN3O: N, 11.20; I, 

33.82. Found: N, 11.50; I, 33.47. 
When the above procedure is followed but us 

ing, in place of 4-nitro-2-(2-diethylaminoeth 
oxy)benzonitrile methiodide, 4-nitro-2-(2-dieth 
ylaminoethoxy)benzonitrile methobromide, 4 
nitro - 2 - (2 - diethylaminoethoxy)benzonitrile 
ethochloride, 4-nitro-2-(2-diethylaminoethoxy) - 
benzonitrile n-propiodide, .4nitro-2-(2-diethyl 
aminoethoxy)benzonitrile benzochloride or 4 
nitro - 2 - (2-diethylaminomethoxy)benzonitrile 
etho-para-toluenesulfonate, there is obtained, 
-respectively, 4-amino-2-(2-diethylaminoethoxy)- 
benzonitrile methobromide, 4-amino-2-(2-di 
ethylaminoethoxy)benzonitrile ethochloride, 4 
amino-2-(2-diethylaminoethoxy)benzonitrile n 
propiodide, 4 - amino-2-(2-diethylaminoethoxy)- 
benzonitrile. benzochloride or 4-amino-2-(2-di. 
ethylaminoethoxy)beraZohitrile etho' - para-tolu 
enesulfonate. 
4 - amino-2 - 3 - (1-piperidyl)propoxylbenzo 

nitrile methiodide was prepared following the 
above procedure but using 7.7 g. of 4-nitro-2-3- 
(1... - pipelridyl)propoxybenzonitrile methiodide, 
200 mg. of platinum oxide monohydrate, 60% 
aqueous ethanol, a total reaction mixture volume 
of 150 ml. and a reaction temperature of 45° C. 
-There was thus obtained, when recrystallized 
once from absolute ethanol-ethyl acetate and once 
from absolute ethanol, the product, 4-amino-2- 
I3-(1-piperidyl)propoxybenzonitrile methiodide, 
as rosettes of white needles, M. P. 1629-164.2° 
C. (cor.). ... . . . . . . . . . . . . . . . . . 

Anal.--Calcd. for C16H24IN3O: C, 47.88; H, 6.03; 
I, 31.63. Found:C:47.73; H, 6.13;I, 31.44. 
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when the above procedure is followed but 
using, in place of 4-nitro-2-3-(1-piperidyl)- 
propoxy)benzonitrile methiodide, - - - - - - - - - - - 

dimethylaminoethoxy)benzonitrile methiodide, 
4 - nitro-2-[2-(2-methyl- 1 - piperidyl)ethoxyl 
benzonitrile methiodide, 4-nitro-2-2-(2,6-di 
methyl-1-piperidyl) ethoxylbenzonitrile methio 
dide or 4-nitro-2-3-(4-morpholinyl) propoxyl 
benzonitrile methiodide, there is obtained, re 
spectively, 4-amino-2-(2-dimethylaminoethoxy)- 
benzonitrile methiodide, 4-amino-2-[2-(2-methyl 
1-piperidyl) ethoxylbenzonitrile methiodide, 4 
amino - 2-2-(2,6-dimethyl-1-piperidyl)ethoxyl 
benzonitrile methiodide or 4-amino-2-I3-(4- 
morpholinyl)propoxylbenzonitrile methiodide. 

4-amino-2-(3-diethylaminopropoxy)benzoni 
trile methiodide was prepared following the 
above procedure described for the preparation of 
4-amino-2-(2-diethylaminoethoxy)benzonitrile 
methiodide but using 6.8 g. of 4-nitro-2-(3-di 
ethylaminopropoxy)benzonitrile methiodide in 
place of the 4-nitro-2-(2-diethylaminoethoxy)- 
benzonitrile methiodide. The product, 4-amino 
2- (3-diethylaminopropoxy)benzonitrile methio 
dide, melted at 146.4-147.7° C. (cor.). 
Anal.-Caled. for C15H24IN3O: ND, 10.80; I, 

32.60. Found: No, 10.90; I, 32.44. 
Additional 4-amino-2-(tertiary-aminoalkoxy)- 

benzonitrile methiodides which can be prepared 
according to the foregoing procedure include the 
following: , 4-amino-2-(2-dimethylamino-1-pro 
poxy)benzonitrile methiodide; 4-amino-2-[3-(1- 
pyrrolidyl) propoxylbenzonitrile methiodide, 4 
arraino-2-2-(2,5-dimethyl-1-pyrrollidyl) ethoxy)- 
benzonitrile methiodide, 4-amino-2-(4-dimethyl 
aminobutoxy)benzonitrile methiodide, 4-amino 
2 - I2 - (di - n - butylamino)ethoxybenzonitrile 
methiodide; 4 - amino-2-3-(4-methyl- 1 -piperi. 
dyl)-propoxybenzonitrile methiodide; 4-amino 
2-2-(3 - ethyl- 1 - piperidyl)ethoxybenzonitrile 
methiodide, 4-amino-2-3-(2-methyl-1-pyrroli 
dyl) propoxybenzonitrile methiodide; and the 
like. - 

6. 4-alkylamino- and 4-hydrocyalkylamino-2 
(tertiary-aminoalcoacy) beneonitrile quaternary 
ammonium salts ... . . . . . . . . . . 

These compounds where the 4-alkyl or 4 
hydroxyalkyl radical, designated hereinabove as 
R2, has from three to six carbon atoms are pre 
pared preferably by reductively alkylating the 
corresponding 4-amino-2-(tertiaryaminoalkoxy)- 
benzonitrile quaternary annonium salts with 
hydrogen under pressure and an alkanal or a 
hydroxyalkanal having three to six carbon atoms, 
in the presence of a hydrogenation catalyst. 
This preparation and the products obtained 
thereby are illustrated by the following examples. 
4-n-butylamino - 2 - (2 - diethylaminoethoxy)- 

benzonitrile methiodide can be prepared as fol 
lows: A mixture of 10 g. of 4-amino-2-(2-di 
ethylaminoethoxy)benzonitrile methiodide, 5.g. 
of n-butanal (n-butyraldehyde), 0.5 g. of plati 
num oxide monohydrate and 150 ml. of absolute 
ethanol is treated at 50° C. with 50 lbs. (per sq. 
inch) pressure of hydrogen until hydrogen is no 
longer taken up. The catalyst is filtered off and 
the ethanol is removed from the filtrate by dis 
tilling in vacuo, leaving the product, 4-n-butyl 
anino - 2 - (2 - diethylaminoethoxy)benzonitrile 
methiodide. 
Following the above procedure but using 5 

hydroxypentanal in place of n-butana the re 
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sulting product obtained is 4-(5-hydroxyamyl 
amino)-2-(2- diethylaminoethoxy)benzonitrile 
methiodide. 
When the above procedure...is followed but 

using, in place of 4-amino-2-(2-diethylamino 
ethoxy)benzonitrile methiodide, the correspond 
ing 4-amino-2-(2-diethylaminoethoxy)benzo 
nitrile methobromide, ethochloride, n-propiodide, 
benzochloride or etho-para-toluenesulfonate, 
there is obtained, respectively, 4-n-butylamino 
2-(2-diethylaminoethoxy)benzonitrile methobro 
mide, 4-n-butylamino-2-(2-diethylaminoethoxy). 
benzonitrile ethochloride, 4-n-butylamino-2-(2- 
diethylaminoethoxy)benzonitrile in propiodide, 
4-n-butylamino-2-(2-diethylaminoethoxy)benzo 
nitrile benzochloride or , 4-n-butylamino-2-(2- 
diethylaminoethoxy)benzonitrileetho-para-tolu 
enesulfonate. m . When the above procedure is followed but 
using, in place of 4-amino-2-(2-diethylamino 
ethoxy)benzonitrile methiodide, 4-amino-2-(2- 
dimethylaminoethoxy)benzonitrile methiodide, 
4 amino-2-[2-(2-methyl-1-piperidyl)ethoxyl 
benzonitrile methiodide, 4-amino-2-I2-(2,6-die 
methyl-1-piperidyl)ethoxy)benzonitrile methio 
dide or 4-amino-2-3-(4-morpholinyl)propoxyl 
benzonitrile methiodide, and using in place of 
n-butanal, the appropriate respective alkanal or 
hydroxyalkanal, there is obtained, respectively, 
4-n-propylamino-2-(2-dimethylaminoethoxy)- 
benzonitrile methiodide, 4-n-hexylamino-2-(2- 
(2-methyl-l-piperidyl)ethoxylbenzonitrile meth 
iodide, 4-(4-hydroxybutylamino)-2-[2-(2,6-di 
methyl-1-piperidyl)ethoxy)benzonitrile methio 
dide or 4- (5-hydroxyamylamino)-2-3-(4-mor 
pholinyl)propoxylbenzonitrile methiodide. . 

Alternatively, the 4-alkylamino- and 4-hy 
droxyalkylamino-2 - (tertiary-aminoalkoxy)ben 
Zonitrile quaternary ammonium salts can be pre 
pared by treating the corresponding 4-alkyl 
amino- or 4-hydroxyalkylamino - 2 - (tertiary 
aminoalkoxy)benzonitrile with an alkyl or benzyl 
ester of an inorganic or organic acid of the type 
described hereinabove. This mode of prepara 
tion is illustrated by treating 4-methylamino-2- 
(2- diethylaminoethoxy)benzonitrile, 4-ethyl 
amino-2-(2-diethylaminoethoxy)benzonitrile or 
4-(2-hydroxyethylamino)- 2 - (2 - diethylamino 
ethoxy)benzonitrile with methyl iodide to yield, 
respectively, 4-methylamino-2-(2-diethylamino 
ethoxy)-benzonitrile methiodide, 4-ethylamino 
2-(2-diethylaminoethoxy)benzonitrile methiodide 
or 4-(2-hydroxyethylamino)-2-(2-diethylamino 
ethoxy)benzonitrile methiodides, 
Additional 4-alkylamino- and 4-hydroxyalkyl 

amino - 2 - (tertiary, aminoalkoxy) benzonitrile 
methiodides which can be prepared according to 
the foregoing procedures include the following: 
4-n-butylamino-2-(2-dimethylamino - 1 - pro 
poxy)benzonitrile methiodide; 4-n-butylamino 
2-3-(1-pyrrolidyl)propoxylbenzonitrile meth 
iodide; 4-(6-hydroxyhexylamino)-2-[2-(2,5-di 
methyl-1-pyrrolidyl)ethoxylbenzonitrile meth 
iodide; 4-(3-hydroxy-1-butylamino)-2-(4-di 
methylaminobutoxy)benzonitrile methiodide; 4 
(3-hydroxypropylamino)-2-[2-(di-n-butyl 
amino)ethoxylbenzonitrile methiodide; 4-n-pro 
pylamino-2-3-(4-methyl-1-piperidyl) propoxyl 
benzonitrile methiodide, 4-isobutylamino-2-(2- 
(3-ethyl-1-piperidyl)ethoxylbenzonitrile meth 
iodide; 4-n-hexylamino-2-[3-(2-methyl-1-pyr 
rolidyl)propoxylbenzonitrile methiodide; and the 
like. - 
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We claim: . . . 
1. A quaternary ammonium salt having the 

formula 
Z 

f - 

kn 
CN - 

where Z is a member of the group consisting of 
nitro, amino, alkylamino and hydroxyalkylamino, 
X is a lower alkylene radical whose two freewa 
lence bonds are on different carbonatoms, NRR1 
is a member of the group consisting of lower 
dialkylamino, 1-piperidyl, (lower alkylated)-1- 
piperidyl, 1-pyrrollidyl, (lower alkylated)-1- 
rolidyl and 4-morpholinyl, R3 is a member-of the 
group consisting of a lower alkyl radical and a 
benzyl radical, and An is a non-toxic ariion of a 
strong acid. 

2. A quaternary annonium salt of a 4-amino 
2-(dialkylaminoalkoxy)benzonitrile having the 
formula, 

N 

i. 
O X-N(lower alkyl) 

CN 

where X is a lower alkylene radical whose two 
free valence bonds are on different carbon atoms, 
R3 is a lower alkyl radical and An is a non-toxic 
anion of a strong acid. 

3. Aquaterhary annonium salt of a 4-amino 
2-(diethylaminoalkoxy)benzonitrile having the 
formula 

NH, - 

i. 
y -o-X-S (C.H.), 

. . . . . An 
CN 

where. X is a lower alkylene radical whose two 
free Valence bonds are on different carbon atoms, 
R3 is a lower alkyl radical and An is a non-toxic 
anion of a strong acid. 

4. Aquaternary ammonium salt of a 4-amino 
2-(tertiary-aminoalkoxy)benzonitrile having the 
formula. . 

NH 

where X is a lower alkylene radical whose two 
free valence bonds are on different carbon atoms, 
NRR1 is a 1-piperidyl radical, R3 is a lower alkyl 
radical and An is a non-toxic anion of a strong 
acid. 

5. A quaternary ammonium salt of a 4-nitro 
2-(dialkylaminoalkoxy)benzonitrile having the 
formula 

NO2 

w S. R. , ... - - 

s-O-exisNellower alkyl), 

CN 
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24 
where k is a lower alkylene radical whose two 
free valence bonds are on different carbon atoms, 
R3 is a lower alkyl radical and An is a non-toxic 
anion of a strong acid. 

6. Aquaternary ammonium salt of a 4-nitro-2- 
(diethylaminoalkoxy)benzonitrile having the for 
mula 

NOa 

R. 
-O-X-N(CH), 

Al 
CN 

where X is a lower alkylene radical whose two 
free valence bonds are on different carbon atoms, 
R3 is a lower alkyl radical and An is a non-toxic 
anion of a strong acid. - 

7. A quaternary ammonium salt of a 4-nitro-2- 
(tertiary-aminoalkoxy)benzonitrile having the 
formula 

NO2 

-o-x-NRR, 
An 

CN 

where x is a lower alkylene radical whose two 
free valence bonds are on different carbon-atoms, 
NRR1 is a (lower alkylated)-1-piperidyl radical, 
R3 is a lower alkyl radical and An is a non-toxic 
anion of a strong acid. - 

8. A quaternary ammonium salt of a 4-nitro 
2- (tertiary-aminoalkoxy)benzonitrile having the 
formula, 

No. 
i. 

o-x-RR, 
AIl 

CN 

where X is a lower alkylene radical whose two 
free valence bonds are on different carbon atoms, 
NRR1 is a 2-methyl-1-piperidyl radical, R3 is a 
lower alkyl radical and An is a non-toxic anion 
Of astrong acid. 

9. A quaternary ammonium salt of a 4-nitro 
2-(tertiary-aminoalkoxy)benzonitrile having the 
formula, 

NO 

where X is a lower alkylene radical whose two 
free Valence bonds are on different carbon atoms, 
NRR1 is a 1-piperidyl radical, R3 is a lower alkyl 
radical and An is a non-toxic anion of a strong 
acid. 

10. A process of preparing a quaternary am 
monium salt of a 4-amino-2-(tertiary-amino 
alkoxy)benzonitrile having the formula 

NH 
  



25 
Where X is a lower alkylene radical whose two 
free Valence bonds are on different carbon atoms, 
NRR1 is a member of the group consisting of 
lower dialkylamino, 1-piperidyl, (lower alkyl 
ated)-1-piperidyl, 1-pyrrolidy, (lower alkyl 
ated)-1-pyrrolidyl and 4-morpholinyi, R3 is a 
member of the group consisting of a lower alkyl 
radical and a benzyl radical and Anis a non-toxic 
anion of a strong acid, which comprises treating 
the corresponding 4 -nitro - 2 - (tertiary-amino 
alkoxy)benzonitrile with an ester having the 
formula R3-An and treating the resulting 
4 - nitro - 2 - (tertiary-aminoalkoxy)benzonitrile 
quaternary annonium salt with a reducing 
agent. - - - - 

11. A process of preparing a quaternary am 
monium Salt of a 4-amino-2-(dialkylamino 
alkoxy)benzonitrile having the formula . 

NH, 

- - is: . : 
-O-X-N(lower alkyl) 

- 

Where X is a lower alkylene radical whose two 
free Valence bonds are on different carbon atoms, 
R3 is a lower alkyl radical and An is a non-toxic 
anion of a strong acid, which comprises treating 
the corresponding 4 - nitro - 2 - (dialkylamino 
alkoxy)benzonitrile with an ester having the 
formula R3-An and treating the resulting 
4 - nitro - 2 - (dialkylaminoalkoxy)benzonitrile 
quaternary annonium salt with a reducing 
agent. M 

12. A process of preparing a quaternary ann 
monium salt of a 4-amino-2-(diethylamino 
alkoxy)benzonitrile having the formula, 

NH 

is 
-o-x-N CIs)g 

An 
CN 

2,642,437 
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alkoxy)benzonitrile quaternary ammonium salt 
With a reducing agent. . . . . . . . . . 

14. A process of preparing a quaternary am 
monium Salt of a 4 - nitro - 2 - (dialkylamino 
alkoxy)benzonitrile having the formula 

NO 

is 
0-x-cover alkyl). 

where x is a lower alkylene radical whose tWO 
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where X is a lower alkylene radical whose two 
free Valence bonds are on different carbon atoms, 
R3 is a lower alkyl radical and An is a non-toxic 
anion of a strong acid, which comprises treating 
the corresponding 4 - nitro - 2 - (diethylamino 
alkoxy)benzonitrile with an ester having the 
formula, R3-An and treating the resulting 
4 nitro - 2 - (diethylaminoalkoxy)benzonitrile 
quaternary annonium salt with a reducing 
agent. 

13. A process of preparing a quaternary ame 
nonium salt of a 4-amino-2-(tertiary-amino 
alkoxy)benzonitrile having the formula, 

NH 

R. 
o-x-NRR, 

An 
CN 

where X is a lower alkylene radical whose two 
free valence bonds are on different Carbon atoms, 
NRR, is a 1-piperidyl radical, R3 is a lower alkyl 
a dical and An is a non-toxic anion of a strong 
acid, which comprises treating the corresponding 
4 - nitro - 2 - (tertiary-aminoalkoxy)benzonitrile 
With an ester having the formula, R3-An and 
treating the resulting 4-nitro-2-(tertiary-amino 

5 5. 

60 

5 

75 

free Valence bonds are on different carbon atoms, 
R3 is a lower alkyl radical and An is a non-toxic 
anion of a strong acid, which comprises treating 
the corresponding 4 nitro - 2 - (dialkylamino 
alkoxy)benzonitrile with an ester having the 
formula R3-An... . . . . . . . . . . . . . . . . . . . . . . . 

15. A process of preparing a quaternary am 
monium Salt of a 4-nitro-2-(diethylaminoalk 
Oxy)benzonitrile having the formula. 

NO 

is . is: 
O-X-N(CH), 

where X is a lower alkylene radical whose two 
free Valence bonds are on different carbon atoms, 
R3 is a lower alkyl radical and An is a non-toxic 
anion of a strong acid, which comprises treating 
the corresponding 4-nitro-2-(diethylaminoalk 
oxy)benzonitrile with an ester having the for 
nula, R3-An. 

16. A process of preparing a quaternary am 
monium salt of a 4-nitro-2-(tertiary-aminoalk 
oxy)benzonitrile having the formula 

No 

Rs 
-o-x-tRR, 

An - 
CN 

Where X is a lower alkylene radical whose two 
free Valence bonds are on different carbon atoms, 
NRR1 is a (lower alkylated)-1-piperidyl radical, 
R3 is a lower alkyl radical and An is a non-toxic 
anion of a strong acid, which comprises treating 
the corresponding 4-nitro-2-(tertiary-amino 
alkoxy)benzonitrile with an ester having the 
formula R3-An. 

17. A proceSS of preparing a quarternary am 
monium salt of a 4-nitro-2-(tertiary-aminoalk 
oxy)benzonitrile having the formula 

NO 

R 
O-X-NRR 

CN 

where X is a lower alkylene radical whose two 
free valence bonds are on different carbon atoms, 
NRR1 is a 2-methyl-1-piperidyl radica, R3 is a 
lower alkyl radical and An is a non-toxic anion. 
of a strong acid, which comprises treating the 
corresponding 4-nitro-2-(tertiary-aminoalkoxy) 
benzonitrile with an ester having the formula. 
R3-An. 
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18. A process of preparing a quaternary am 
monium salt of a 4-nitro-2-(tertiary-aminoalk 
oxy)benzonitrile having the formula : 

No. 

i. 
0-x-RR, 

An 
CN 

where X is a lower alkylene radical whose two 
free valence bonds are on different carbon atoms, 
NRR1 is a 1-piperidyl radical, R3 is a lower alkyl 
radial and An is a non-toxic anion of a strong 
acid, which comprises treating the corresponding 
4 - nitro - 2 - (tertiary-aminoalkoxy)benzonitrile 
with an ester having the formula R3-An. 

19. A process of preparing a quaternary an 
monium salt of a 4-nitro-2-(tertiary-aminoalk 
oxy)benzonitrile having the formula, 

NO 

R 

o-x-RR, 
in N 

5 

10 

20 

25 

28 
where X is a lower alkylene radical whose two 
free valence bonds are on different carbon atoms, 
NRR1 is a member of the group consisting of 
lower dialkylamino, 1-piperidyl, (lower alkyl 
ated)-1-piperidyl, 1-pyrrolidyl, (lower alkyl 
ated)-1-pyrrolidyl and 4-morpholinyl, R3 is a 
member of the group consisting of a lower alkyl 
radical and a benzyl radical and An is a non 
toxic anion of a strong acid, which comprises 
treating the corresponding 4-nitro-2-(tertiary 
aminoalkoxy)benzonitrile with an ester having 
the formula R3-An. - . . . . . 
20.4 - amino - 2 - (2-diethylaminoethoxy)ben 

zonitrile methiodide. - . . 
21. 4- amino - 2 - (3-(1-piperidyl)propoxyl 

benzonitrile methiodide. . . . . 
22. 4 - nitro - 2 - (3-diethylaminopropoxy)ben 

zonitrile methiodide. - 
23. 4-nitro-2-[2-(2-methyl- 1 - piperidyl)eth 

oxylbenzonitrile methiodide. 
24. 4-nitro-2-(2-(1-piperidyl)ethoxy)benzoni 

trile methiodide. 
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