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This invention relates to, and has for its object
the provision of, certain guaternary ammonium
salts of cinnamic acid derivatives..

The compounds embraced by this invention
comprise guaternary ammonium salts of the gen-
eral formula (I) i

(m(_mocychc aryl)— (?:C~<CVO-.—-X——(alkylene);Z.—,:anion

R R

wherein one R represents g | member of .the class
con51st1ng of alkyl and aryl groups and the other
R re*)resents hydr ogen, X represents a member of
the class con51st1ng of O, NH, and N(alkyl)
groups, and —Z— represents a guaternary am-
monium nitrogen. (The “monoeyclic aryl” group
may he unsubstituted or may he ‘substituted with
a halo, alkyl, alkoxy, alkylene-dioxy, and dialkyl-
amino group.)

The compounds of this invention possess valu-
ahle therapeutic properties, especially ganghomc
blocking activity. In addition, those compounds
of the general formula (II):

R:
/
(monogyclic aryl)—C= ? —CO0—X—(alkylene)-N—R3
R R Rs
(anion)

[wherein one R represents an aryl group and the
other R represents hydrogen; R: and Rz each rep-
resent a member of the class consisting of alkyl,
aryl, and aralkyl groups, and Rs represents a
member of the class consisting of alkyl, alkenyl,
aryl and ara1k11 groups] possess acetvl chohne
antagonizing activity. Compounds of general
Formula IT in which the R substltuent isa hlgher
alkyl group are noi only effectlve ganglionie
blocking agents but also possess cationic-deter-
gent and basctericidal properties.

The compounds of this invention are prepared
by the method which essentially comprises inter-
acting a tertiary amine IIT of the general formula

Y
(monocyclie aryl) —C=C—C 0—X—(alkylene)—N
R R Sy
wherein
Y
_N<
v

is an aminp group, with a quaternizing agent.
Tertiary amines TIT which are utilizable for the
purposes of the invention include, inter alia:
g-diethylaminoethyl a~ethylcinnamate
p-diethylaminoethyl «-isopropyleinnamate
p-diethylaminoethyl g-amylecinnamate
N-(g-diethylaminoethyl) -a-ethylcinnamamide
N-(g-diethylaminoethyl) -g-butylcinnamamide
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g - diethylaminoethyl « - phenyl - .0 - chloroein-
namate ' '

B~ dxethylammoethyl a - ethyl-p-dimethylamino-
cinnamate

- d1methy1am1noethy1 a~ethyl-3,4- dlmethoxycm-
‘namate

y- dlmethylammopropyl a-ethyl-methylenedloxy-
3,4-cinnamate

f=(amyl-ethyl - amino)-ethyl g - phenylcinna-
mate ’ '

B-(benzyl-ethyl - amino) - ethyl « - hexylcin~
namate '

8,8-dimethyl - v - diethylaminopropyl «-phenyl-
cinnamate ’ ’

g-diethylaminoethyl g-decyleinnamate

g-diethylaminoethyl g-propyleinnamate

g-diethylaminoethyl g - phenyl- -methoxycm-
namate

N-ethyl-N - diethylaminoethyl - «-methylcin-
namamide ’

N-(y-diethylaminopropyld) - z-phenyl-p-methyl-
cinnamamide b

B -dimethylaminopropyl g-phenylcinnamate
- B - d1methylam1noethy1) - B = decylein-
namamlde

N-(g-diethylaminoethyl)
ylaminocinnamamide

N-(p-diethylaminoethyl) - N - ethyl-e-phenyl-
cinnamamide ]

N-(g = diethylaminoethyl) -a-decyl-p-dimethyl-
aminocinnamamide

8 - (phenyl-ethyl-amine) -~ ethyl e¢-phenylein-
namate

The utilizable quaternizing agents include:
d1alky1 sulfates (e. g. diethyl sulfate), alkyl hal-
ides (e. g. ethyl bromide, methyl 1od1de) aryl
halldes (e. g, benzyl chlorlde, q-na,phthyl methyl
chlorlde) esters (e, g. ethyl chloroacetate, meth-
yl p-toluene sulfonate ethyl a-bromopropmnate,
n-octyl 10doacetate) alkyl haloalkyl ethers ( X
bromomethoxybutane) alkenyl hahdes (e g
met allyl chloride), haloalkyl haloalkaryl eth-
ers (e. g. chloromethyl o- cresoxy ethyl chlor;de)
The following examples are illustrative of the
invention:

- a-phenyl-p-dimeth-

EXAMPLE 1

(g - (a - phenylcinnamido).ethyll - trzeth
monium bromide

A solution of 38.8 g. N,N-drethyl-ethylened-l-
amine is added to 75 g. ¢-phenylcinnamoyl chlo-
ride in 200 ml. of benzene, The mixture is re-
ﬂuxed for two hours, cooled, and ﬁltered The
product is recrysta zed from 375 ml 1soprapa—
nol to give 90 i N-(8- dlethYLammo-
ethyl) - a - phenylcmnamamlde hydrochlorlde
This material is dissolved in water, alkalinized
with potassium ecarbonate and extracted with
ether. After the ether extracts have been dried
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(and the ether removed), the residue is dissolved
in 300 ml. benzyl aleohol and 30 grams of ethyl
bromide. This solution is then heated at 100°
C. for three days; at which time the solution is
cooled and diluted with ether. The product is
recrystallized from an alcohol-ether solution fo
give about 80 grams of a white crystalline mate-
rial, M. P. about 166-168° C.

EXAMPLE 2

[ 8- (a-phenylcinnamido) ethyll-trimethyl-
ammonium iodide

Using 33.4 g. of N,N-dimethyl-ethylenediamine
in place of N,N-diethyl-ethylenediamine, in Ex-
ample 1, the product N-(8-dimethylaminoeth-
y1) -a-phenylcinnamamide hydrochloride is ob-
tained, M. P. about 140-141° C, This interme-
diate is similarly treated with alkali and heated
with 43 g. of methyl iodide to yield a white crys-
talline material [8-(e-phenyleinnamido)ethyll-
trimethylammonium iodide, M. P. about 180-181°
C.

EXAMPLE 3

[8 - (a - phenylcinnamoyloxy) ethylldiethyl-
methylammonium bromide

A solution of 30 grams g-(diethylamincethyl)
a-phenyleinnamate hydrochloride in 200 ml. of
water is alkalinized with potassium carbonate
and extracted with 275 ml. ether and dried. The
ether is distilled off and to the residue (19.5
g.) is added a solution of 16 g. of methyl bromide
in 40 ml. alcohol. After three days of sclution
is diluted with 80 ml. ether and filtered. The
product is reerystallized from 90 ml. methyl
ethyl ketone to give about 14 g. of product melt-
ing at about 130-131° C.

EXAMPLE 4

[ - (g-phenylcinnamido) ethyll-triethylammo-
nium bromide

50 g. methyl g-phenylcinnamate and 70 g. N,N-
diethylethylenediamine are refluxed together for
twenty-four hours; and the excess amine re-
moved under reduced pressure. The residue is
taken up in 400 ml. ether and extracted with 5%
hydrochloric acid. The acid extract is then
washed with 100 ml. efher, alkalized with po-
tassium carbonate; and the base obtained is ex-
tracted with ether, and dried. When the ether
is distilled, there is obtained about 34 g. N-(g-
diethylaminoethyl) - g-phenylcinnamide. This
material is dissolved in 200 ml., benzyl alcohol
containing 120 g. ethyl bromide and heated at
60° C. for two days, and the solution is then di-
luted with 550 ml. ether. The product, filtered
and recrystallized from 120 ml. methyl ethyl
ketone, is [B-(S8-rhenyleinnamido)ethylltrieth-
ylammonium bromide.

EXAMPLE 5

Using a molar equivalent of diethyl sulfate in
place of ethyl bromide in Example 1, [8-
(¢ - phenylcinnamido) ethylltriethylammonium
ethyl sulfate is obtained.

EXAMPLE 6

Using a molar equivalent of methyl p-toluene-
sulfonate in place of ethyl bromide in Example
1, [g-(a-phenylcinnamido) ethyll-diethylmethyl-
ammonium p-toluene-sulfonate is obtained.
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EXAMPLE 7

Using a molar equivalent of benzyl bromide in
place of ethyl bromide in Example 1, [g-(a-

phenyleinnamido) ethyll - benzyldiethylammo-
nium bromide is cbtained.
EXAMPLE 8

[8 ~ (o - decylcinnamido) ethylltriethylammo-
nium bromide

A solution of 27 g. of N-(g-diethylaminoethyl) -
a-deeyleinnamamide, B. P. 198-200°C./1 mm., 100
ml. benzyl alechol and 100 ml. ethyl bromide is
allowed to stand at room temperature for three
days. The benzyl alechol is then removed under
reduced pressure; and 100 ml. dry hexane is
added. The hexane is also removed under re-
duced pressure and the procedure is repeated to
vield a viscous residue. Anhydrous ether (200
ml.) is added and the residue crystallizes, yield-
ing about 18 g. of solid product melting at about
99-100° C. After crystallization from hexane
the melting point is about 99-100° C,

The following compounds are prepared in an
analogous manner: [g-(a-decylcinnamoyloxy)-
ethyll-triethylammonium bromide, a viscous
liguid with the same solubility as the correspond-
ing amide; [B-{e-hexylcinnamido)ethyll-trieth-
ylammonium bromide, M. P. about 137-139° C.;
[8 - (¢ - decylcinnamoyloxy) propyl] - triethyl-
ammeonium bromide, & viscous syrup; [8-(a-tetra-
decylcinnamido) ethyll-triethylammonium bro-
mide, M. P. about 93-94° C.

The invention may be embodied in various
other ways within the scope of the appended
claims.

I claim:
1, Compounds of the general formula
(lower alkyl)
(lower alkyl)
CeH;—CH=C—C 0—X—(lower alkylene)—N
{lower alkyly
(higher alkyl)

(halo)

wherein X is a member of the class consisting of
O and NH.

2. Compounds of claim 1, wherein X is O.

3. Compounds of claim 1, wherein X is NIH.

4, [g-(e-decylcinnamido) ethyll-triethylammo-
nium bromide.

5. [B - (« - decylcinnamoyloxy) ethyll-friethyl-
smmonium bromide.

6. [B-(a-hexylcinnamido) ethyll-triethylammo-
nium bromide.

7. [p-(a-decyleinnamoyloxy) propyll -triethyl -
ammonium bromide.

8. [p-(a-tetradecylcinnamido)ethyl] - trieshyl-
ammonium bromide.

WILLIAM A. LOTT.
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