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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

zZ

0—X—NRR;
) n
" CN
where Z is nitro, amino, alkylamino or hydroxy-
alkylamino, X is a lower alkylene radical, NRR:1
is a tertiary-amino radical, Rs 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 atoms and has its two free valence bonds
on different carbon atoms. Thus, X includes

such exaraples as —CH2CHsg—, —CH2CHaCHo—,
—CHz(IJH(CH:;)
—CH:CH2CH:CHs—, —CH2CH(CH3) CHe—, and

the "like, The tertiary-amino radical - shown
above as NRR; comprehends dmlkylammo radi-
cals where R and R: are lower alkyl groups,
alike or dlffelent and each alkyl group having
one to six carbon atoms, such dialkylamino radi-
cals including dimethylamino, diethylamino,
ethylmethylamino, diisopropylamino, ethyl-n-
propylamino, di-n-butylamino, di-n-hexylamino,
and the like. Further, the tertiary-amino radi-
cal designated as NRR: encompasses saturated
N-heteromonocyclic 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-piperidyl; 1~
pyrrolidyl; (lower alkylated)-1-pyrrolidyl such
as 2-methyl-1-pyrrolidyl, 2,5-dimethyl-1-pyr-
rolidyl; 4-morpholinyl; and the like. In the

(CL 260—294.7)
2
above. formula, when Z stands for lower alkyl-
amino, the lower alkyl radical (designated as Ra
below) - has preferably one to six carbon atoms,
1nclud1ng such radicals as- methyl, -ethyl, .n-
propyl, n-butyl, isobutyl, n-amyl, 2-amyl, ‘n-
hexyl, and the like. . When Z represents lower
hydroxyalkylamino,” the lower hydroxyalkyl
radical (designated as Rz below) has preferably
two 10 six carbon atoms, ihcluding 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. Rz when representing
15 jower alkyl has preferably one to six carbon
 atoms, including such radicals as methyl, ethyl,
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 gquaternary 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 - (fertiary-aminoalkoxy) benzonitriles,
said -salts being - derived. from lower alkyl or
benzyl esters of an- aeid, 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,
ethyl benzenesulfonate, and the like, the respec-
tive - quaternary . salts ‘being the  methiodides,
methobromides, ethochlorides, ' ethobromides,
etho-sulfates, n-propiodides, - benzochlorides,
meth-para - toluenesulfonates, etho-para-tolu-
enesulfonates ethobenzenesulfonates, and the like.
The parent 4-substituted-2-(tertiary-amino-
alkoxy) benzomtrlles, -are- disclosed . and claimed
in our copendlng application Serial Number
245,243, filed September 5, 1951, and they can
be prepared pref_erably accordmgv to the pro-
. cedure represented by the following series of
50 equations where X, NRRi1-and Rz have the mean-
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ings given hereinabove and halogen is chlorine,
bromine, iodine or fluorine:

NO; NO:2
|
I
-+ halogen-X—NRR; ——

0H (B) 0—x—NRR,
|
CN
(A)
NHR;

I : R

O0—X—NRR;y — O0—X—NRR;
i
CN

(E)

Thus, in step I, 4-nitro-2-hydroxybenzonitrile
(A) 1is 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 - (fertiary - 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-buty1am1no-
2-(2- dlethylammoethoxy) benzonitrile. :

Step I is carried out preferably using 4-n1tro-
2-hydroxybenzonitrile in the form of a” metal
salt thereof, preferably an alkali metal salt, with
the tertiary-aminoalkyl halide. Alfernatively,
Step I can be carried out using 4-nitro-2-hy-
droxybenzonitrile itself, however, with a result-
ing decrease in yield of the 4-mtro-2r(tert1ary-
aminoalkoxy) benzonitrile.

The reduction step II is carried: out elther by
chemical methods or by catalytic hydrogenatlon
Suitable chemical reducing agents include iron
and hydrochloric acid, ferrous sulfate and am-<
monia, tin and hydrochloric acid; sodium- hy-
drosulfite, ete. In practlcmg -our mventwn we
preferably ‘used iron and hydrochlorlc “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
groups.

_ The alkylation of the 4-amino-2-(tertiary-
aminoalkoxy) benzonitriles (D)- to produce the
related 4-alkylamino- or 4-hydroxyalkylamino-
nitriles (step III) where Rz has from three to
six carbon atoms is preferably carried out hy
reductively alkylating the 4-amino -compound
with an alkanal or a hydroxyalkanal. Thus, this
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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-amy1a,mino-27- [3-(1-piperi-
dylypropoxylbenzonitrile - - (5 - hydroxy-
amylamino) -2-3- (1-p1per1dy1)propoxy]benzom-
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 zine 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 g mixture of a 4-amino-

75

no-2-(3-diethylaminopropoxy) benzeonitrile * with
methyl iodide, ethyl bromide: or 2-hydroxy-ethyl
bromide yields, respectively, 4-methylamino-2-
(3-diethylaminopropoxy) benzonitrile, 4-ethyl-
amino -2- (3-diethylaminopropoxy)benhzonitrile
or 4-(2-hydroxyethyl) amino<2-(3-diethylamino-
propoxy)benzonitrile. Yields of the resulting
4-glkylamino- or. 4-hydroxyalkylamino-2-(ier- -
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
amine having the formula HNRRi. 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-2-12-(1-piperidyl) eth-
oxylbenzonifrile, respectively.

Another method of preparing the 4-nitro-2-
(tertiary-aminoalkoxy) benzonitriles (C) except
those where the tertiary-amino radical NRR: 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 ¢laiimed in our ‘gopending



. 9,642,487

5
application Serial No. 245,245, ﬁled September
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 Rz are deﬁned as above

NO: . NO, |

v . ?Ha
. 0—X—NRR: CH.I O-X—ITIRRx
Co b
CN ON
). - (F)
lv
NHR, NH;
CH; vi ‘ cl;m
O—X—I[\IRR; ' O——-X—-II\TRR1 :
[ , R SR
CN SRR cN
(S (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). 1In
step V, the 4-nitro methiodide (F) is reduced to
vield the _corresponding 4-amino-2-tertiary-
aminocalkoxy) benzonitrile methiodide ),
which, in step VI,.is alkylated to produce the
corresponding 4-alkylamino-~ or 4-hydroxyalkly-
amin - 2 - (tertiary - amincalkyoxybenzonitrile
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 correspending 4-amino-2-
(2-diethylaminoethoxy) benzonitrile methiodide,
which, in turn, is alkylated to yield 4-n-butyl-
amino - 2 - (2 - dlethylammoetboxy) benzomtrlle
methlodlde

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 reducticn step V 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 hydroha,lic‘ 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, deslgnated as
Rz, 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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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 3 hydrogen-halide acceptor, e. g., sodium bi-
carbonate, potassium carbonate, ete. “Thus, such
treatment . of 4-amino-2-(3-diethylaminopro-
poxy) henzonitrile 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-digthyl-
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 duaternary
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-
12 - (2,8 = dimethyl ~ 1 ~ piperidyl) ethoxylbenzo-
nitrile with' methy! iodide résults in. the forma-
tion of 4-n-amylamino-2-[2-(2,6-dimethyl-1~
piperidylyethoxylbenzonitrile inethiodide or 4= (5-
hydroxyamylamino) -2 - [2 - (2,6~ dimethyl-1~
piperidyl) -ethoxylbenzonitrile methiodide. . Us--
ing benzyl. chloride in place of methyl iodide
yields. - 4-n-amylamino-2-[2-(2,6-dimethyl-1-pi-
peridyl) ethoxy]-benzonitrile benzochloride or 4~
(5 - hydroxyamylamino) - 2 - [2 - (2,8 - di-
methyl-1-piperidyl) ebhoxy]benzomtrlla ‘benzo-
chloride, respectively. -

Similarly, . the 4-amino-2-(tertiary-aminoal-~
koxy) benzonitrile quaternary salfs can be pre-
pared by treating, preferably at room tempera-
ture;  the: corrésponding 4-amino-2-(tertiary-
aminoalkoxy)benzonitrile, designated. ahove as
(D), with an alkyl or benzyl estér of an acid of
the type described hereinabove.  Thus, treat-.
ment of 4-amino-2-I3- (L-pyrron yDpropoxyl -
benzonitrile with methyl iodide or benzyl chlo-
ride results in the formation of 4-amino-2-I3-(1-
pyrrolidyl) propoxylbénzonitrile methiodide or 4-
amino - 2 - [3 ~ (1 - pyrrolidyl) propoxylbenzo-
nitrile benzochloride, réspectively. . 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 presepce of a hy-
drogen hahde acceptor
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Specific embodiménts of our invention are: il-
lustrated by the following examples.
1. 4-nitro-2—(te‘f‘tiaiy—aminoalikb:ny) b'e"nzdnitﬁl'es
- Preparation of the intermediate 4-nitre-2-
(tertiary-aminoalkoxy) benzonitriles is illustrat-
ed by the following alternative piocedures, all
of which involve alkylation of 4-nitro-2-hydroxy-
benzonitrile or a metal salt - thereof with a
tertiary-aminoalkyl halide, or, stepwise, w1th a
haloalkylating agent such as a haloalkyl para-
toluenesulfonate to: produce a 4-nitro-2-thsalo-
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alkoxy) benzonitrile’ which is then tredted with = -

a’secondary amine to form the desired 4-nitro-2-
(tertiary-aminoalkoxy) benzonitriles.

Procedure (@) —To a warm solution of 820 .
of 4-nitro-2-hydroxybenzonitrile ahd 1000 ml. of
absolute ethanol was added ‘a solution of 115 g.
of -sodium in 500 ml. of absolute ethanol. To
the resuiting deep carmine-colored solution ‘was
added 74.5 g. of 2-diethylaminoethyl chloride
(the distilled free base can be convemently 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 &tirring for five hours,
filtered while hot, and the filter-cake was washed
thoroughly with absolite éthanol. The com-
bined filtrates wWwete evaborated in vacuo, the
residue was dissolved in ethyl acetate and the
solution was filtered. To the filtrate was added
an e€xcess of 209, ethéreal hydrogen chloride so-

Iution. The resulting precipitate of 4-nitro-2-

(2-diethylaminoethoxy) benzonitrile hydrochlo-

ride was collected and recrystallized several
times from absolute ethanol-ethet.
purified material was 112. 0g.(85%), M. P. 193 2
1584.6° C. (cor.).

Anal.—Caled. for CisH11N3O3-HCI:
N;, 14.02. Found: Cl, 11.75; Ny, 1402.

Cl, 11.83;

Np stands for total mitrogen as determined by the
Dumas method.

_Conversion” of the above hydrochloride into
the corresponding base was accomplished by dis-
solving the hydrochloride in water ahd preécipi-
tating the base by additioh of solid potassium
carbonate. The precipitated base, 4-nitro-2-(2-
diethylaminoethoXxy) bénzohnitrile, which was ob-
tained in 97% yield from the hydrochloride,
crystallized from n=heptane in large, pale yellow
leaflets, M. P. 104.5-105.5° C. (cotr.).

Anal—Calcd. for CH1 N:03:C, 59.30; H, 6.51;
N=a, 5.32; Nno,, 5.32. Found: C, 59.43; H, 6.58;
NBa, 5.28; Nno,, 5.00.

“The yield of .
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. Ngpga.stands for basic amino nitrogen as determined by -

titration with perchloric aeid in glaéial acetic acid solu-
tion.
NNO stands for nitro nitrogen as determined by titra-

tion with standard titanous chlorlde in-glacial -acetic acid
solution.

When a 3-(tertiary-amin0)propy1 chloride was
substituted in the above procedure for 2-diethyl-
aminocethyl 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-(fertiary-
amino) -propoxylibenzeonitriles, which are given
below in Table I’, varied from 65 to 90%

The substitution of 2-d1methylam1noethy1
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 1,1,44-tetramethylpiperazinium -4-(2-
cyano-5-nitrophenolate) was. isolated, M. : P.
2124-213.3° G. (cor.)-with decomposition. -How=
ever;2-dimethylamineethyl chloride -can be:used
successfully-in this alkylation by using ‘4 non-
polar solvent, such as benzene or toluene, in place
of the polar solvent, ethanol, as descrlbed below
in procedure (b).

1-dimethylamino-2-propyl. chloride gave a
mixture of products “indicating that partial
cyclization of the basi¢c ¢hloride 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 ie-
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 leafiets, M. P. 75.6-77.0° C. (cor.). This
compound is either 4-nitro-2-(2-dimethylamino-
1-propoxy) benzonitrile (J) or. 4-nitro-2-(3-di-
methylamino-2-propoxy) benzonitrile (K) having
the following respective formulas

'I;TOz NO:

—‘O—CHz?HN(’Oﬁa)z ~—"0—tlJHcHzN(0Ha)=

cEm [ CH
oN : T ON

W (&)
Anal <-Caled. for C12Hi15N30;3:
5.62.

Nwo,, 5.62; Nza,
Found: NNOz, 5.60; Nza, 5. 58.

The hydrochlorlde of this basic nitrile (J or
K) formed palé yellow prisms from éthanol, M. P.
212.1-212.7° C. (cot.). '

Anual-—-Caled. for C1zH15N303 HCI Nio,, 4.90;
€l, 12.41. Found: Nwo,, 5.04; ClI, 12.39,

The ethyl ‘acetate insolublé red precipitate, ob-
tained. above, was recrystallized several times
from -absolute ethanol-n-hexane or from iso-
propanol " containing - water. - The - compound
crystallized-in-elusters of slender red needles from
the former-solvent combmatlon 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-
piperazinium di-(2-cyano- 5-n1trophenolaté)

Procedure. (b) —A mixture of 82.0 g.of 4-nitro=
2~ hydroxybenzomtrlle 70.3 g. of powdered an-
hydrous potassmm carbonate and. 2500 ml of
toluene was refluxed with. stirring under acon-
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..0f 2- -dimethylaminoethyl
chleride. . The mixture was refluxed with stirring
for sixteen hours, treated. with an additional
10.8 g. of 2~ dlmethylamlnoethyl chloride and re-
fluxed with st1rr1ng for.an additional eight hours.
The: mixture was filtered wh1le hot; the insoluble
matenal Was washed w1th hot toluene,. and the
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¢ombined filtrates were decolorized and evapo-
rated in vacuo. 'The resulting solid was recrystal-
lized several times from n-heptane, yielding
7.1 g. (65.7%) of purified 4-nitro-2-(2-di-
methylaminoethoxy) benzonitrile, M. P. 83.1-

10:
2=-[2= (1-p1per1dy1) ethoxylbenzonitrile, respec-
tively.
Procedure (d) —A. solution of 16.4 g. of 4~nitro-
2-hydroxybenzonitrile and 14.2 g. of 2-diethyl-

5 aminoethyl chloride in 150 ml. of anhydrous iso-
84.0° C. (cor.). propanol was refluxed for five hours. On work-
Anal.—Caled. for CiuiHisN303: Nsa, 5.95; Nxo,, ing up there was obtained 8.5 g. (28% yield) of
5.95. Found: Nea, 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 ;9 (cor. ).
at 229.5-230.3° C. (cor.). Procedure (e) —A--solution of 6.2 g. of 6~
Anal.—Caled. for CuHisN3O3: Cl, 13.05; Nno,, . nitrobenzisoxazole-3-carboxylic acid and 5.4 g. of
5.16. Found: Cl, 12.79; Nwno,, 5.28. - - - —~ - 2-diethylaminoethyl chloride.in 100 ml. of an-
Procedure (¢) —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 evoived. On
of meta-xylene was refluxed with stirring: under . working up there was obtained 5.2 g. (68% yield)
a continuous water separator for -seventy-eight - - -of purified- 4-nitro-2-(2-diethylaminoethoxy)~
hours. The mixture was filtered while hot and 20 benzonitrile. hydrochloride, M P.and mlxedM P.
the insoluble material was washed thoroughly +193.2-194.6° C. (cor.).
with hot toluene. The combined filtrates were Anal~—Caled. for CisHiiN3O3-HCl: C, 52.09;
concentrated to dryness in vacuo and the residual . - H, 6.05; Np, 14.02; Nno,, 4.67; Cl, 11.83. Found:
solid was recrystallized from absolute. ethanol. C, 52:29; H, 5.91; Np, 14.07; Nno,, 4.55; CI, 11.79.
There was thus obtained a 67.5% yield of purified o5 ~ 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—Caled. for CquClNzOz Nwo,, 6.18; Cl, (2-diethylaminoethoxy) benzonitrile. E
15.65. Found: Nro,, 6.30; Cl, 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 agueous- 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,
9-(tertiary-aminoethoxy)benzonitriles, given be-. 44 Additional 4-nitro-2- (tertlary aminoalkoxy) -
low in Table I’. Thus, reaction with dimethyl- benzonitriles prepared accordmg to the above de-
amine; diethylamine or piperidine gave 4-nitro- scribed procedures are. gwen in Table r.
Table I*
' NOz i
Q(CH3)aNRR;
| ‘Analyses, Percent
o | NNRy ((5)1!)0 O. | Formula Nra Nio,
Caled. | |sFound | Caled. | Found
S 3 ‘N(CsHyg)z | 53.6-55.0 :CunNaOa 05 s 5,08 5.05 492
2" |""NCsHier | 118.1-119.2 ' ~CuHuNiOs | . 75:09-: | 5.07- | 5:09 5.05
2 NCeHsb | | 133.4-136:2 [ - CisFlpN3O3, |* 04,84 | 4:82° (414,52 |d14.2¢
2 NOCrHue 132.9-133.8.| CieHaN303 4,62 -4.65° 4,62 4,76
> R " NCsHyer 102-2,102.8 | - CisH16Nz03 4:84 4874 4,84 4,80
5 037 NCeHugb - | 92.5-93.5 -}, CieHaN30s |+ .4.62 4,641 462 4.70
) NCiHO! | 126.5-197.5 | 7 C1aH1sN304 5.05 507 505 |- 505
3 - NC4HsOt [ 110,0-111:§ | - -C14HyN30y |- 4.81 | 482 4,81 4,80 -

s NCsHyo=1-piperidyl.

b NCigHp= 2—methyl -1-piperidyl.

¢ Caled.: C, 62.26; H.

6.62. Found: C 6238 H 653,

. d Total mtrogen by the Dumas methoé
e NC7H14—2 6-dimethyl- l-pxpendyl
o;nso 4morpholmyl

2“ (i—dirﬁethyléihmoethox&) benﬁbmtrlié; 4-nitro-

I—Iydrochlorxde addition: salts of the compounds

2-(2-diethylaminoethoxy) benzonitrile or 4-nitro- 78 of Ta.ble I’.are given in Table .
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TABLE IT’
NO3
0 (CH2)aNRR+HC1
CN
Analyses, Percent
. ‘ o —
n NRR; | MiEs 1O Formula a Nxo,
Caled. { Found { Caled. { Found
3 N{(C:Hs)z 210, 2-210.9 CuHpN303.HCl 11.30-| 11.30 4.46 4. 58
2 NCsHy 2 (b) C141H7N303. HCl 11.37 11.33 4,49 4,64
2 NCesHize 192.7-193.7 C1:H19N303.HCI 10.88 | 10.80 {412.90 {313.04 |.
2 NC7H 40 214.6-215.3 C1sH2uN30:.HC1 10.43 | 10.30 4,12 4,26
3 NCsHi= 194.0-194. 9 CisHyN30:.HCI 10.88 { 10.83 4.30 4.30
3 NCeHjze 187.1-188.0 CsHauN303.HCl 10.43 § 10.27 1d412.37 |412.12
2 NC4H0Of 214.6-215.5 CHisN304.HCI 1L30 | 11.31 4,47 4.35
3 N C4H0f 215.0-215. 8 Ci1H7N30,.HCL 10.82{ 10.85 4.27 4.19

s NCsHjp=1- plperldyl
b Sintered at 197° C.,

e N C¢Ha=2-methyl- i piperidyl.

d Total nitrogen by the Dumas method (Nn)
e N CyHys=2,6-dimethyl-l-piperidyl.

1 N C4H30 =4-morpholinyl.

Additional 4 - nitro-2-(tertiary-aminoalkoxy) -
benzonitriles which can be prepared according
to the foregoing procedures include the follow-
ing: 4-nitro-2-[3-(1-pyrrolidyl) propoxylbenzo-
nitrile;
ethoxylbenzonitrile; 4-nitro-2-(4 - dimethylami-
nobutoxy) benzonitrile; 4 - nitro-2-[2-(di-n-bu-~
tylamino) ethoxylbenzonitrile; 4-nitro-2-[3-(4-
methyl- 1 - piperidyl) propoxylbenzonitrile; 4 -
nitro - 2 - [2-(3-ethyl-1-piperidyl) ethoxylbenzo-
nitrile; 4-nitro-2-[3~(2-methyl- 1-pyrr011dy1)pro-
poxylbenzonitrile; and the like.

2. 4-amino - 2 - (tertiary-aminoalkoxy) béﬂzoni-
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. The resultant mix-

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 .
then filtered through a filter aid which was sub- .
The com~- -°

sequently washed with hot ethanol..
bined fltrate and washings were concentrated
by distilling in vacuo, thereby yielding, as an oil,
the product, 4-amino-2- (2-diethyla,minoethoxy) -
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

4-nitro-2-[2=(2,5-dimethyl-1-pyrrolidyl) -
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slowly decomposed and turned black above 199° C.

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 drymg at 100° C. and 0.01
mm.]. :
Anal—Caled. for C1i3H1oN3O-H3POs: H3iPO4,
29.59; Np, 12.68. Found: H3PO4, 29.70; Np, 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

50
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({:]

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, fol-
lowed by cooling. The product was filtered and
recrystallized several times from isopropanol-

) “ethyl acetate.” There was thus obtained 4-amino-

~ (2-diethylaminoethoxy) benzonitrile - dihydro-
chlorlde
" 'The above reduction of the 4-nitro-2- (tert1ary-

“-aminoalkoxy)benzonitriles to yield the corre-

sponding 4-amino nitriles can be carried out by .
catalytic hydrogenation as illustrated by the fol-
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-(fertiary-aminoalkoxy)benzonitrile
in 150 ml. of ethanol is reduced at 25 1lbs. pres-
sure of hydrogen at 25° C. in -the presence of
200 mg. of platinum oxide monohydrate and 5
ml. of concentrated hydrochloric acid. Affer the
rapid exothermic reaction, the catalyst is filtered
off and the filtrate distilled in vacuo to remove
the aleohol. The residue is taken up in water
and potassium carbonate is added to the result-
ing solution to liberate the 4-amino-2-(tertiary-
aminoalkoxy) benzonitrile,
with ethyl acetate. The ethyl acetate extract is

which . is- extracted

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-

156
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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 flat white needles, M. P. 130.6—
132.8°C. (cor.), [dried at 80° C. in a vacuum oven
for six hoursl].
Anal.—Caled.
Found: Np, 17.09.
The preparation: of this 4-a,m1no nitrile. in the
form of its- monohydrochloride salt was accom-
plished. as follows:i 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

“for - C13H17N302 ND, 17 00»
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.ethanol.

14 :
cipitated dihydrochloride was collected, washed
with ethylacetate and. dissolved in 100 ml. of hof,
To- this -solution was added 6 g. of 4-
amino - 2 - [2 - (4-morpholinyl) ethoxylbenzo-=
nitrile and the solution was heated unti] dissolu-
tion of the 4-amino nitrile was complete. The re-
sulting solution was, cooled, and then dilufed 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) ethoxylbenzoni-
. - trile monohydrochloride, M. P, 222.2-223.5° C

(cor.), Ldried at.100° C. in vacuo. for six hoursl.

Anal—Caled. for CisH1tN3;O2-HCl: Np, 14.81;
Cl, 1249, Found: Np, 14.77; Cl, 12.21,

Treatment of the compound obtained above by
reacting the sodium salt of 4-nitro-2-hydroxy-
benzonitrile with 1 -dimethylamino.- 2 - propyl
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-
amine-2-propoxy) benzonitrile (M) havmg the
followmg respectxve formula.s

IITHz,». NH;z
v~0—-CH2(lJHN(C,H3)2 ‘ '—-O.—(;.)_’H CH:N(CHzi)z
] CH; ] CH;
GN -
(W) D ,
Additional 4-amino=2-(tertiary-aminoalkoxy) -

benzonitriles prepared according to the above

about two volumes of 7ej;hy1 acetate.  The pre- procedures are g1ven in Table IIT’.
TABLR I’
- NH:.
- ‘M"'P og , : vAn'aiyses
n NRRy ‘(:co;.) o Formulg - - .
- .o -  Np, Caled. Nn, Found
. 3.l N(CoHi | 96:0-96:6 oqusto ' 17.00 16,91
2 b NCsHm‘ oil C1H1pN310
2 NCgHpb | 11 CHaN30:
.2 NCrHue 96. 2-96. 8 C1sHa3N30.
3 NCsHyon .| 125,6-126.9 CiHziN30
3 NCeHib 111.8-113.4, C1sHuN3z0
3 NCsHsOe | 90.4-91.4 CisHpN30O2

a NC;Hpo=1-piperidyl.
2-methyl-1-piperidyl.
© NC7Hi4=2,6-dimethyl-1-piperidyl.
o d:Basic amino nitrogen as determined: by titration Wlth perchloric.acid in-glacial
acetic acid solution.

b NCsHyz=

e NC4HaO =4-morphohnyl
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* Phosphoric acid addition’ salts of the com-
pounds of Table TII’ are given in Table IV’.

TABLE IV’

- NH:

-0 (CH)aNRRi-HsP 04
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whereupon 'a precipitate readily fortned, The
pr’ecipitate ‘was collected, washed withcold iso-

’ Analyses '

n NRE; M-((};-rv.) C. Formula HsPOs Nb

Caled. | Found | Caled. | Found
3 N(CsHs: | 237.5-238.2 CsHaNs0. HaP Oy 28.89 | 28.52 | 12.17 | ‘1192
2 N CsHi 198,0-108°7 | CrnHpNsO. HsPOsy | 28:55 | 28.60/| 12.24| 12.05
2" | NCeHppb 19251940 | CisHuN30. HsPOs 27.43 | 27.50 | 11.76 | 11.56
2 NC/Hye 193.5-195.5 Ci1sHN30. H3POy 26. 40 26. 10 11.31 11.19
3 NC;sHioz. 202.1-203.3 C1sHuN30. H3POs 27.43 27.83 11.76 | 11.60
3 NCiHizb 214.8-216.7 | OrsHzuN3s0. H3POy 26.40 | 26.40.{.11.31 | 1120
3 NG04 | 10051922 | CuHgN3O2 HsPOs | 27.98 | 2752 ] 1L.69| 1L55

a N CsHio=1-piperidyl.

b NCe¢Hi2=2-methyl-1-piperidyl.
¢ N C7Hy=2,6-dimethyl-1-piperidyl.
d NC:H;0 =4-morpholinyl.

Additional 4-amino-2-(tertiary- ammoalkoxy)-
benzonitriles which can be prepared according
to the foregoing procedures include the follow-
ing: 4-amino-2-[3-(1-pyrrolidyl) propoxylbenzo-
nitrile; 4 - amino-2-[2-(2,5-dimethylpyrrolidyl) -
ethoxylbenzonitrile; 4 - amino - 2 - (4-dimethyl-
aminobutoxy) benzonitrile; - 4-amino-2-[2-(di-n-
putylamino) ethoxylbenzonitrile; 4-amino-2-[3-
(4-methyl-1-piperidyl) propoxylbenzonitrile; : 4~
amino - 2-[2-(3-ethyl-1-piperidyl)ethoxyl-ben-
zonitrile; 4-amino-2-[3-(2-methyl-1-pyrrolidyl) -
propoxylbenzonitrile; and the like. .

3. 4~ alkylammo- and 4-hydrozyelkylamino-2-
(tertiary- ammoalkoxy) benzonitriles

These compounds are produced by alkylation of
the corresponding 4-amino-2-(fertiary~-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 zine dust, 21.2 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-
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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 removed by distilling
in vacuo, yielding, as a mobile yellow oil, 4-n-

butylamino ~ 2 - (2-diethy1aminoethoxy)benzoni-

trile.
This oily product was converted into its mono-
hydrochloride salt as follows: It was dissolved in

85
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propanol-.and recrystallized: from absolute
ethanol-ethyl acetate. There was thus obtained,
as.cottony white needles, 4-n-butylamino-2-(2-
diethylaminoethoxy) benzonitrile. monohydro-
chloride, M. P, 210.2-211.0° C. (cor.), [dried at
80° C.in vacuol.

Anal—Caled. for C17H27N30 HCl1: C, 62.67; H,
8.36; Ny, 12.90; Cl, 10.90. Found: C, 62.712; H,
8.47; ND, 12.95; C1, 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) --2 - (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 (I) 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-n-
butylamino - 2 - (3-diethylamino-2-propoxy) ben-
zonitrile (O) having the following respecmve
formulags

NHC:Hin NHCAHNI

O—CHZ?HN(CHQZ
I CHs |
CN . T CN
)

0-—(|JHCH2N( CHs)z
CH;3

(0)

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) ethoxylbenzonitrile,
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-2-12-(2-methyl-1-
piperidyl) ethoxylbenzonitrile, 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

isopropanol and the resulting solution was treated - o

with an excess of ethereal hydrogen chloride,

75

treating the solution with a solution of 6.5 g. of
85% phosphoric acid in 25 ml, of acetone.  The



2,642,437

17

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
100'ml. of water, filtering and diluting the filtrate
to a volume of about 450 ml. with absolute
ethanol. There was thus obtained, after drying
a$ 100° C. and 0.01 mm., for four hours, 4-n-butyl-
amino - 2-[2-(2-methyl-1-piperidyl) ethoxylben-
zonitrile phosphate, M. P. 194.4-195.3° C. (cor.).
Anal—Caled. for C1oH29N30O-H:POs: Np, 10.16;
H3POs4, 23.17. Found: Np, 10.11; HzPO4, 22.28,
‘When the above procedure is followed but using,
in place of 4-amino-2~[2-(2-methyl-1-piperidyl) -
ethoxylbenzonitrile, 4-am1no-2 [3-(1- p1p°r1dy1)-
propoxylbenzonitrile, 4 -
methyl - 1 - piperidyD ethoxy]benzon;trlle 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-n-

10
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butylamino - 2-[2-(4-morpholinyl) ethoxy]benzo- o

nitrile, respectively.

) 4 - n - amylamino - 2 - [2- (2-methy1 ~-1-piper-
idyl) ethoxylbenzonitrile 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) ethoxylbenzonitrile, 10.1
g. of zine dust, 9.5 g. of glacial acetic acid, 4.0 g
of n-pentanal (n-valeraldehyde) and 100 ml. of
dry benzene. The phosphate of this compound
was prepared by dissolving about 11.7 g. of 4-n-
amylamino - 2:- [2 - (2 ~:methyl-1-piperidyl) -

ethoxylbenzonitrile in- 150 ml. of acetone and i

adding to the resulting solufion 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 erystal-
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.  There was thus obtained,
after drying for four hours at 100° C. and 0.01
mm., 4 - n-amylamino-2-[2-(2-methyl-1-piper-
1dyl)ethoxy]benzon1tr11e phosphate, M. P. 178.0—
179.5°.C. (cor.).

Anal—Caled. for CaHsiNsO-HsPOu: Ny, 9.83; °5

H3P04, 22.93. Found: Np 9.90; H3sPOs, 22.58.
Alternatively, the ,foregoing reductive alkyla-

45

tions can be carried out using, in place of zinec .

dust and glacial acetic acid, hydrogen under
pressure in the presence of a hydlogenatmn
catalyst such as platinum..

Other 4-alkylamino- or 4 hydroxyalkylammo-
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-[3-(1-pyrrolidyl) propoxylbenzonitrile;
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) ethoxylbenzonitrile; 4-n-pro-
‘pylamino - 2-- 3.~ (4 - methyl - 1-piperidyl) pro-
poxylbenzonitrile; 4 - isobutylamino - 2-«[2-(3-

6o

ds

‘heavy. precipitation  resulted.

18 :

ethyl - 1= p1per1dy1) ethoxy]benzomtnle, 4 -n-

hexylamlno 2= [3=(2-methyl- 1-pyrrol1dy1)pro-
poxylbenzonitrile; and the like.

Alternatively, the. 4-alkylamino- and 4 hy-

droxyalkylamino ~:2 = (tertiary - aminoalkoxy) =

benzonitriles of our invention can be prepared by

directalkylation: of ‘the corresponding 4-amino

compounds. This mode of :alkylation is -illus-
trated by -heating - 4-amino-2-(2-diethylamino-
ethoxy) benzonitrile with methyl iodide, -ethyl
bromide; . -2-hydroxyethyl = bromide, n-propyl
jodide, 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): benzomtnle, 4-ethy1am1no-2 (2-diethyl-
aminoethoxy) benzonitrile, - (2-hydroxyethyl-
amino) -2 - (2-diéthy1aminoethoxy)benzonitrile,
4 -.n-- propylamine - 2-(2-diethylaminoethoxy) -
benzonitrile, 4-n-bufylamino-2-(2-diethylamino-
ethoxy) benzonitrile - or 4-(5-hydroxyamylami-
noj -2-(2- dlethylamlnoethoxy) benzonitrile,

4 4-mtro-2 (tertzary-ammoalkoa:yl) benzonitrile
quatemary ammomum salts

These compounds are prepared by treatlng thev
corresponding-4. - nitro --2 ~- (tertiary-aminoal-
koxy) benzonitrile with an alkyl or benszyl ester
of an inorganic or organic acid of the type de-
scribed: hereinabove. The -reaction 1s illustrated'
by -the following examples. :

<4 nitro - 2- (2= dxethylammoethoxy)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
- 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,

- 4-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.—Caled.:for C14aHz0IN3O03:..:C, 41.46; H,
497 NNo,, 8.46;.'1, 31.32.: Found C 41.46; ‘H,
4.78; Nro,, 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 & dlethy]amlno-
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- chethylammoethoxy) benzomtnle etho-

-paratoluenesulfonate

- &l nitro -12-[3= (L-piperidyl) propoxy]benzom-
trﬂe methiodide was prepared. followmg the above

‘procedure” but” using 5.:g; of 4-nitro-2-[3=(1-

piperidyl) propoxylbenzonitrile * methiodide, * 100°

--ml; of ethyl:acetate and 15 ml. of methyl iodide,

7

1y

and-a reflux:period of thirty minutes.  The prod-

-uct was recrystallized by suspending it'in boiling
-ethanol and adding hot water dropwise until gis-
‘solution;: the hot solution wag filtered; and the
filtrate wags diluted with--hét" absolute ethanol
‘and some hot ethyl acetate:

-On cooling ‘there

separated, -as’ large’ canary-yellow ‘feathery
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pIates, thé  praduct, 4=nitrg<2:[3=(1=piperidyD =
propoxy Ibenzonitrile - methiodide, M. P.. 233.5=
236.5° C. (cor.) with decomposition, When dried
at 90° C. in vacud for six hours:: .

Anal=-Caled.- for CisH22IN3Os:
29.43, : Found: Nwos, 3.16; I, 29.01.

. Addifional 4-n1tro-2-(termary-ammoalkoxy) -
benzomtmle methiodides prepared according to
the .above . described precedure are given in
,Table A"A .

s - TABLE V/
L . o . NO;z

NNOz, 325 I

10

20

solvent. was taken off :in vacuo; this -protedure
was Tepeated orice more: = The resulting thick,
gummy residue was taken up with abhotit ‘50 ml.

of hot absolute :ethanocl: arid-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 onc¢é from absoliite
ethanol-ethyl acetate and. once from  absolute
ethanol alone, yiglding as whité prisms, 4-dminé:

Analyses; Percent
oo -2 Ll R ’
n NER, M(cﬁg) c Forinitla o - Nwo,
Caled. | Pound | Caled. | Found
9. | N(CH: -} 934:0:235:0 | CigHuINsOs 3%.65 | 33.60 | 3.71 37
8 N (CsH3s)s . | 220.0-231.0. CuHaINQg 30.27 29,92 3.34 3.32
2 | NCsHue b238.0-240 . C1sHzIN30s3 30.42 30.30 3.36 3.34
2 - NCsHpd ~ |- 529112221 q CigHIN303 29:43 29. 40 3.25 3.4
-2 T NCrHie 2921.7-222.2 CrHuINSOs 28: 50 28, 61 3.15 - 3,13
3. NCgH;d l’237 0-239 CiiH24IN303 28. 50 28.37 - 3.15 3.4
2-- NC4HgO! - | b223.0-935 C1iHhIN:30, 30.27 29.90 3.84 3:99
3 VC;HBO‘ b236. 0—238 5 ClsHmm 301 N 29, 29 29, 00 -3.23 315

2 Grystalhzed as hem1 hydrate
" b With decomiposition.
¢ N GyH;o=1-piperidyl -
d NCgHiz=2-methyl-1-piperidyl..
& NCrHu=2, B-dimethyl-1- plperldﬂ
£ NG3H30 =4-morpholiayl.

Additional . 4-nitro-2'-(tertiary:-aminoalkoxy) -
benzonitrile methiodides which. can.be. prepared
sdccording to the foregoing procedure include the
following: 4 = nitro-2-(2-dimethylamino-1-pro-
po%y) benzonitrile methiodide;- 4-nitro-2-13=(1-
pyrrolidyl) propoxylbenzonitrile . methiodide;. . 4-
nitro=2.= [2+(2,5-dimethyl-1-pyriolidyl) ethoxyl-
‘benzonitrile . methiodide; 4-nitro-2-(4-dimethyl-
aminobutoxy)benzonitrile. methiodide; 4=nitro-
2z 2 ~(@i-n-~ b‘u’tylammo)ethoxy]benzomtrile
methiodide; 4 = nitro.. 2-13-(4-methyl-1-piperi-
.dyl) propoxiylbenzenitrile imethiodide; 4-nitro-2-
2= (3.zethyl~1- piperidy1)éthoxY]benZoniti‘ile
methiodide; 4 - nitro - 2-[3=(2~-méthyl-1-pyrieli-
:dyl)propoxy]benzomtrlle meth10d1de, and  the
.l1ke . : . S

’ 5” 4- ammo 2 (teﬂzary-ammoalkoazzj)benzom-

These compounds are prepared preferably by
reducing the above deseribed 4-nitro-2-= (tertiary-
-aminoalkoxy) benzonitrile quatérnary ammonium
Salts. Preferably, the reduction is carried out
by catalytic hydrogenation methods, as illus-
-trated - by: the  following -examples..

4 . amino--2-(2-diethylaminoéthoxy) 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 1bs. pressure of hydrogen. . 'The reduction was
rapid, taking about fifteen minutes. The cata-
lyst was: filtered off and washed with absolute
ethanol; and the filfrate was taken to dryness
in vacuo. A 1:1 mixture of absolute- ethanol-
~ethy1 acetate was added to the re51due and the
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1, 31.63. Feund:

2 = (2 - diethylaminoethoxy) bénzonitrilé methio-
dide, M. P. 132:5134.5° C; (¢or.) when dried in
vacuo 4t 70° C. for six hours: - - .
Anal—Caled. - for - CisHzIN;O: ND, 11.20; -1,
83.82. Found: Np, 11.50; I, 33.47.
When the abové procedure-i§ followed but s=
ing, in. place -of -4=nitro-2-(2-disthylaminoeth-

oxy) benzonitrile methiodide; 4-nitfo~2-(2:dieth-

ylaminoethoxy) benzonitrile " methobromide, = 4-
nitro < 2 - 2 = diethylaminoetlioxy) benzonitrile
ethochloride, - 4-nitro=2-(2- dlethyla.nunoethoxy)-

‘benzonitrile n=propiodide;: 4:nitro=2-(2-diethyl-

aminoethoxy) benzonitrile behizochloride 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) béhzonitrile ethoehloride, 4- -
amino-2-(2-diéthylatinoethoxy) benzonitrile = n-

-propiodide, 4 = amino=2-(2=diethylaminoethoxy) -

benzonitrile  benzochloride or 4-amino-2=-(2-di-

“ethylaminoeth o?y)benzoﬁitrile etho - para-tolu-

enesulfonate. :
4 - amino-2 - [3 -~ (1~ plperxdyl)propoxy]benzo-

-nitrile methiodide  was prepared following the

above procedure but using 7.7 g. of 4-nitro-2-{3-

(1. = piperidyl) propoxylbenzonitrile: methiodide,

200 mg. of piatinum -oxide monghydrate, 60%
agueous ethanol,-a toetal 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-
[3- (1=piperidyl> propoxy]benzomtnle methiodide,

.as rosettes of whlte needles M. P. 162.9-164.2°

C. (cor.).

Anal —Caled. for C16H24IN3O ,"C 47 88; H 6 03;
7‘ X s "
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When the above procedure is followed but

using, in place of 4-nitre-2-[3-(1-piperidyl)-
propoxyloenzonitrile -methiodide,
dimethylaminoethoxy) benzonitrile - - methiodide,
4 - nitro- 2 ~[2- (2-methyl - 1 - p1per1dy1)ethoxy]—
benzonitrile . methiodide, 4-nitro-2-02-(2,6-di-

methyl- 1—p1per1dyl)ethoxy]benzomtnle 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-
aming - 2 -[2-(2,6-dimethyl-1-piperidyl) ethoxyl-
benzonitrile methiodide or  4-amino-2-[3-(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 CisHaIN3O: Np, 10.80; I,
32.60. Tound: Np, 10.90; I; 32.44.

Additional 4-amino-2- (tertlary 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-I3-(1=-
pyrrolidyl) propoxylbenzonitrile  methiodide,” 4-
aminop-2-[2-(2,5-dimethyl- 1 -pyrrolidyl) ethoxy]-
benzonitrile methiodide; 4-amino-2-(4-dimethyl-
aminobutoxy) benzonitrile methiodide; 4-amino-
2 - [2 - (di - n - butylamino) ethoxyIbenzonitrile
methiodide; 4 -~ amino-2-[3-(4-methyl- 1 -piperi-
dyl) -propoxylbenzonitrile methiodide; 4-amino-
2-12-(3 - ethyl - 1 ~ piperidyl) ethoxylbenzonitrile
methiodide; 4-amino-2-[3-(2-methyl-1-pyrroli-
dyl)propoxy]benzomtrﬂe meth10d1de and the
like, .

6. Z-alkylamino-
(tertmry aminoalloxy) benzonitrile quatemary
ammonium salts .

These compounds where the 4-alkyl -oi  4-
hydroxyalkyl radical, designated hereinabove as
Re, has from three to six carbon atoms are pre-
pared preferably by reductively alkylating the
corresponding 4-amino-2-(tertiaryaminoalkoxy) -
benzonitrile quaternary ammonium salts with
hydregen 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-butylaming - 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 1bs. (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-
aming-2-(2- dlethylamlnoethoxy) benzonitrile
methiodide.

Following the above procedure but using 5-
hydroxypentanal in place of n-butanal the re-

and 4-hydroxyalkylamino-2-

4-nitro-2-(2- '
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sulting product obtained is 4-(5-hydroxyamyl-
amino) -2 - (2~ diethylaminoethoxy) benzonitrile

-methiodide.

‘When - the above procedure. is followed b'u/t

. using, . in place -of 4-aminc-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- d1ethy1am1noethoxy) benzonitrile methobro-
mlde, 4-n-buty1am;n -2~ (2- chethylammoethoxy =
benzonitrile - ethochlorlde 4—n-buty1am1no-2 (2-j
diethylaminoethoxy) benzonitrile n - propiodide,
4¢-n-butylamino-2-(2-diethylaminoethoxy) benzo-
nitrile - benzochlorlde or . 4-n-butylamino-2-(2-
d1ethy1am1noethoxy) benzonitrile . etho-para-tolu-
enesulfonate

_ When the- a,bove plocedure is: followed but

. using,..in place of: 1 4-aming-2- (2 dlethylammo-

ethoxy) benzonitrile methmdlde 4- amino-2-(2-
dlmgthylamlnoethoxy)benzomtm_le _+-methiodide, -
4 =amino-2-[2-(2-methyl -1~ piperidyl ethoxyi-
benzonitrile methiodide;, 4-amino-2-12-¢2,6~di~

-~ methyl-1-piperidyD) ethoxylbenzonitrile - 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-1-piperidyl) ethoxylbenzonitrile meth-
iodide, 4-(4~hydroxybutylamino)- 2 =[2=(2,6-di-"
niethyl-1-piperidyl) ethoxylbenzonitrile -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- hydroxyalkylammo 2~ (tertiary-~
aminoalkoxy) benzomtnle with an alkyl or benzyl
ester of an inorganic or orgamc acid of the type
described hereinabove. This mode of prepara-
tion is illustrated by treating 4-methy1a,m1no 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-methy1am1no 2-(2- dlethylammo-
ethoxy) ~benzonitrile - methiodide, -4-ethylamine=
2-(2-diethylaminoethoxy) benzonitrile methiodide
or 4-(2-hydroxyethylamino) -2-(2- dlethylamlno-
ethoxy) benzonitrile methiodide.-.

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-putylamino- 2 - (2 - dimethylamino - 1~ pro-
poxy)benzomtnle methiodide; 4-n-butylamino-
2-[3~ (l-pyrrohdyl)propoxy]benzomtnle meth-

iodide;  4-(6-hydroxyhexylamino) -2<[2-(2,5-di-
methyl-1-pyrrolidyl) ethoxylbénzonitrile  meth-— °
iodide; 4-(3-hydroxy-1-butylamino) -2 - (4-di-

methylamiﬁobutOXy){ben’zonitril'e methiodide; 4-

(3 - hydroxypropylamino) -2 - [2 - (di - n-butyl-

amino) ethoxylbenzonitrile methmdlde 4- n—pro—

pylamino-2-[3-(4-methyl-1-piperidyl) propoxyl-
benzonitrile methiodide; 4-isobutylamino-2-[2-

(3-ethyl-1 -p1per1dy1)ethoxy]benzomtnle meth-

iodide; 4-n-hexy1am1no 2-13~ (2—methy1- -pyr-

rohdyl) propoxy]benzomtrlle meth1od1de, and the

like. g
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- “We claim?
1. A quaterhary ammonidm salt having the
formula

Z
J
;IIQ .
oK NRER,
AT
CN

where Z is a member of the group -consisting of
nitro, amino, alkylamino and hydroxXyalkylamine,
X is a‘lower :alkylene radical whose two free va-
lence bonds are oh different carbon atoms, NRRa
is ‘2 member -of the sroup consisting of lower
dialkylamino, 1-piperidyl, lower alkylated)-1-
piperidyl, 1-pyrrolidyl, Clower -alkylated)=1=pyr=
rolidyl and 4-morpholinyl, Rs is a memiber-of ‘the
group ‘consisting of a lower alkyl radical and a
benzyl-radical, and An i$ a non-toxie-arion of a
strong -acid.

2. A ‘quaternary aininonium salt of a2 4-amiho=
2= (dlalkylammoalkoxy) benzénitrile ‘having ‘the
formula

NH;
il’»z
—O—X—N (lower :alkyl);
Y n
CN

where X is o lower alkylene radical whose two
frée valence bonds are on different carbon atoms,
Rs3 is:a lower alkyl radical -and An is s non-=foxic
anion-of a strong acid.

3. A guaternary ammonium salt of g 4~amino=
2-(diethylaminoalkoxy) benzomtrlle having the
formula .

-.?Ha .

‘Ilh
il . J&n.
CN

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

4. A quaternary ammonium salt .of a 4-amino-
2-(tertiary- ammoalkoxy)benzomtnle Jhaving the
f01mu1a

" NH:

where X is a lowér alkylene radical whose two
free valence bonds are on different carbon atotis,
NRR: is a 1-pipetidyl radical, Ra is a lower alkyl
radical and An is a hon-toxic ahionh of a strong
acid.

5. A quaternary ‘amimonium ‘salt of a 4-nitro-
2« (dialkylaminoalkoxy)benzonitrile “having ‘the
formula
l NO,

=0 =X =Nlower dlkyl); -
CN
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where X is a lower alkylene ‘radical whose two
free valence bonds are on different carbon gtoms,
Rz 'is a lower alkyl radical and An is a non-toxic
amon of a strong acid.

6. Aquaternary ammonium saltof a 4-nitro-2-
(dlethylammoalkoxy) benzonitrile having the for-
mula

‘NO3

|

v
—0—X—N(CsHzs)2

I - An

CN -
where X is a lower-alkylene radical whose two
free valence bonds are-on different -carbon atoms,
Ra.is a lower alkyl radical and An is a .non-toxic
anion of -2 strong acid.

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

NO:
B
: ffﬂ
—0-~X—=NRR;
I - 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-aTower alkyl radical-ahd An is a non-toxic
anion of a Strong acid.

‘8. "A ‘quaterhary ammonium salt of a 4-nitro-
2= (tertiary=aminoalkoxy)behzonitrile having the
formula

%’102
:1113
—0—X=~NRR;
) An
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 a.strong 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, Rais'a lower alkyl
radical ahd -An is -a non=toxic anion of @ strong
acid.

10. A process of pleparlng ‘a quaternary am-
monium -salt of “a 4-amino=2-(tertiary-amirio-
alkoxy) benzonitrile having -the formula

NH:
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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, . (ower alkyl-
ated) -1-piperidyl, = 1-pyrrolidyl,” (lower alkyl-
ated) -1-pyrrolidyl and 4-m0rph011nyl R3 is a
member of the group. cons1st1ng of a-lower alkyl
radical and a benzyl radical and An is a non-toxic
anion of a strong acid, which comprises. treatmg
the corresponding 4 - nitro - 2 - (tertiary-amino-
alkoxy)benzonitrile with an. .ester . having the
formula Rz:—An - and treatmg the! resulfing

4 -nitro-2- (tertlary-anunoalkoxy) benzonitrile
quaternary ammonium salt with. a reducing
agent.

11. A brocess of prepa,rmg a quaternary am-
monium salt of & 4-amino-2- (d1a1ky1am1no- :
a]koxy)benzonltrﬂe havmg the formula

1?IH2

AR Ilh
_.,O-—X—N (Iower alkyl)n

~ n .
ONT et
where X is a lower alkylene radical whose two
free valence bonds are on different carbon atoms,
Rs is g 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. Rs—An and treating the - resulting
4 - nitro = 2 - (dialkylaminoalkoxy) benzonitrile
quaternary ‘ammonium’ salt with a reducing
agent. :

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

NH;
]
T
——Ov——X-I!\T( CaHg)s
| 3 An
CN

10
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a,lkoxy) benzonitrile quaternary ammonium sa,lt
with a reducing agent.

14. A process of preparlng a quaterna,ry am-
monium salt of a 4 - nitro - 2 - (dialkylamino-- .

.alkoxy) benzonitrile having the formula

NOs .

L
Q‘TX—-IIT(Iower- alkyl);

‘ "Where X is‘“«aglewerlalkylene résdical whose two
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where X is a lower alkylene radical whose two

free valence bonds are on different carbon atoms,
Rs 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 Rs—An and treating the resulting
4 - nitro - 2 - (diethylaminocalkoxy) benzonitrile
quaternary ammonium salt with a reducing
agent, , _ ,
13. A process of preparing a quaternary ams-
monium salt of a 4-amino-2-(tertiary-amino-
alkoxy)benzomtrlle having the formula

NH.
I,ia
O0—X—NRR;
An
CN

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

treating the resulting 4-nitre-2-(tertiary-amino--

60

85

75

free-valence bonds are on different carbon atoms,
R3is: 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) benzonltrlle with an ester havmg the
formula Rs—An.

15. A process of preparlng . quaternary am-
monium salt of a 4-nitro-2-(diethylaminoalk~
oxy) benzonitrile having the.formula

NOY s

0—X—N(C:Hzy);

n

CN

where X is a lower alkylene radical whose two
free valence bonds are on different carbon atoms,
Rz 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)henzonitrile with an ester having the for-
mula R3-An. -

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

NOs

. i;a
—0—X—NRR,
I n
CN o
where X is a lower alkylene radical whose two
free valence bonds are on different carbon atoms,
NRRi 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-

99 glkoxy) benzonitrile with an ester having the

formula Rs-An.

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

NO3
|
Ilfgz
0—X—NRRy
n
CN

where X is a lower alkylene radical whose two
free valence honds 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 a strong acid, which comprises treating the
corresponding - 4-nitro-2-(tertiary-aminoalkoxy)
benzonitrile with an ester having the formula.
Rs-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 -

NOs.
:?a
O0—X—NRR;.
An
CN

where X is a lower alkylene radical whose two
free valence bonds are on different carbon atoms,
NRRu is a 1-piperidyl radical, Rs 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) benzounitrile
with an ester having the formula R3-An.

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

NOsz

1}3
0~X-—-NRR,

n

N

10

15

20

25

28
where X is a lower dlkylene radical whose two
free valence bonds are on different carhon atoms,

‘NRRa1 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, Rs 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) berzonitrile with an ‘ester’ navmg
the formula Rs-An, - :

20. 4= amino-2- (2—d1ethy1am1noethoxy)ben-
zonitrile methiodide,

21, 4 - amino - 2 - [3- (l-plperldyl)propoxy]
benzonitrile methiodide. |

92. 4 - nitro - 2 -(3- dlethylamlnopropoxy)ben-
Zonitrile meth1od1de )

23. 4-nitro-2-12- (2-methy1 -1- plpendyl)eth-
oxylbenzonitrile methmchde

24i. 4-nitro-2-[2-(1-piperidyl) ethoxylbenzoni-
trile methiodide. - ,
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