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' novel compounds of the general formula - In addition, the dialkylamino derivatives have
. the ability to reduce hexobarbital sleep time,
Ar while the cyclic amino derivatives have the 35
' ability to reduce the intensity of tremorine
R;R,-N-Alk-C-CONH, -effects, The cardio-regularity effects of the
) compounds of this invention commend their
use in" the trecatment of various cardiac dys- .
functions associated with thythm changes of 40
the heart caused by disturbances in the regular
automacity or conductanoe pattern of its beat. -
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: . The w - amino - 2 - aryl - 2 - pyridyl-
— _ (D .alkanamide dcnvatlves of Formula (I) are pre-
_ is wherein X is a hydrogen or chlorine atom; Ar ‘pared by'the hydration of an « -'amino - 2 - 45

15 is a phenyl, tolyl, xylyl, naphthyl, halophenyl, aryl -2 - pyridylalkanonitrile of the general
o anisyl, dimethoxyphenyl or pyridyl radical; Alk formula
R ! 1s an ethylene or tnmethylene radical; R,R,N— _
3 ) is a tertiary amino radical of the general - : Ar
_ formula {alkyl);N— or a cyclic ammo radical
- 2 of the general formula
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iy Heating a

15 the mixing of the base, and an acid such as
sulphuric, phosphoric, hydrochloric, hydro-
bromic, hydriodic, sulphamic, citric, lactic,
maleic, malic, succinic, tartaric, cinnamic,
acetic, benzoic, gluconic, and ascorbic acids.
The quaternary ammonium salts are_conveni-
. ently formed by the mixing of the base and
e an organic ester such as methyl chloride or
bromide, cthyl chloride, propyl chloride, butyl
! ) chioride, isobutyl chloride, benzyl chloride or
B 25 - bromidc, phencthyl bromide, naphthylmethyl
§ chloride, dimethyl sulphate, diethyl sulphate,
- methyl benzénesulphonate, ethyl toluenesul-
. phonate, ethylene chlorohydrin, propylene
chlorohydrin, allyl bromide, methallyl bromide,
crotyl bromide, and related sulphuric, . hydro-
halic, and aromatic sulphonic acids.
A The nitrile starting materials of formula
W : (IT) above are preparcd as follows:
i First, thc appropriatc aryl acetonitrile of
'i 35 the general formula Ar—CH.CN is converted

20
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N

- ing with sodamide) then condensed with a
halopyridine derivative of the general formula

Halogen

in an inert solvent (e.g. toluenc) to give an «-
aryl-o-pyridylacetonitrile of the general
formula _ -

-

- Ar-CH-CN

In this way, there is prepared: .

45 « - Phenyl - 2 - pyridineacetonitrile melt-
ing at about 87—88°C. ' :
 a- (4 - Chlorophenyl) - 2 - pyridineacetoni-
trile melting at about 67.5—68°C.

-
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gen in an inert solvent (€.g. toluene) to afford
the nitrile of the formula (II) above.
Alternatively, this two-step procedure can be
accomplished in a single step by carrying out
the first step as before, but using enough
sodamide for carrying out both steps, then
adding the w-aminoalkyl halide to the tesult-
ant mixture without isolating the intermediate
«-aryl -« - pyridylaikanonitrile. In this way,
there is obtained:

4 - Diisopropylamino - 2(3 - tolyl) - 2 -
(2 - pyridyl) - butyronitrile, boiling at about
164-—168°C. at 0.2 mm. pressure.

4 - Diisopropylamino - 2 - (a - naphthyl) -
2 - (2 - pyridyl - butyronitrile, boiling at
about 196—202°C. at 2 mm. pressure.

4 - Dipropylamino - 2 - phenyl - 2 - (2 -
pyridyl)butyronitrile, boiling at about 164—
165°C. at 0.1 mm, pressurc.

4 - Diisopropylamino - 2 - phenyl - 2-(4-
pyridylbutyronitrile, boiling at about 164—
168°C. at 0.7 mm. pressure.

4 - Diisopropylamino - 2 - phenyl - 2 - (3 -
pyridyl)butyronitrile, boiling at about 180—
190°C. at 0.3 mm. pressure. :

4 - Diisopropylamino - 2 - phenyl - 2 -
[2-06 - chloropyridyl)} butyronitrile, boiling
at about 165—172°C. at 0.25 mm, pressurc.

4 - Diisopropylamino - 2 - (3,5 - dimethyl-
phenyl) - 2 - (2 -_pyridyl)butyronitrilc, boiiing
at about 165—175°C. at 0.2 mm. pressurc.

4 - Diisopropylamino - 2 - (4 - methoxy-
phenyl - 2 - (2 - pyridylbutyronitrile, boiling
at about 160—170°C. at 0.1 mm. pressurc.

4 - Diisopropylamino - 2 - (3,4 - dimethoxy-
phenyl - 2 - (2 - pyridyl)butyronitrile, boiling
at about 185—190°C. at 0.1 mm. pressurc.

4 - Diisopropylamino - 2 - (4 - chloro-
phenyl) -2 - (2 - pyridyDbutyronitrile, boiling
at about 176—179°C, at 0.4 mm. pressure.

4 - Diisopropylamino - 2 - (4 - fluoro-
phenyl) - 2 - (2 - pyridyl)butyronitrile, boil-
ing at about 154°C. at 0.4 mm. pressure.

4 - Diisopropylamino - 2 - (2 - fluoro-
phenyl) - 2 - (2 - pyridyl)butyronitrile, boiling
at about 145—155°C. at 0.3 mm. pressure.

4 . Diisopropylamino - 2 - (4 - jodophenyl) -
2 - (2 - pyridyl) - butyronitrile.

4 - (4 - Methylpiperidino) - 2 - phenyl -

2 - .(2 - pyridyl) - butyronitrile, boiling at
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A mixture of 20 parts of 4 - (4 - methyl-
piperidino) - 2 - phenyl - 2 . (2 - pyridyl)-
butyronitrile in 150 parts of concentrated sul-

and
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paration of the compounds of the formula (I

Ob Amoun ds of materials arc given in parts

by Weight,\f@fess otherwise specified, and tem-
peraturcs in degrees centigrade (°C.).

- EXAMPLE 1

A solution of 27.3 parts of 4dlls0propyl-‘-

amino - 2 - phenyl - 2 - (2 - pyridyl)butyroni-
trile and 200 parts of concentrated sulphuric
acid was hcated on a stcam bath for 4 hours
and then poured on to ice, The resultant mix-

-ture was alkalised with ion sodium hydroxide,

and the pH was adjusted to 6 by the addition
of acetic acid. The solution was washed once
with benzene before it was alkalised again

" with 10 N sodium hydroxide solution. The re-

sultant mixture was- extracted with benzene
and the solvent was evaporated from the ben-
zene extract, The resultant residue was dis-
solved in cthanol and the alcohol solution was
then treated with charcoal and sulphur.
Evaporation of the solvent left a residue which
was recrystallised from hexane to give 4 -
diisopropylamino - 2 - phenyl - 2 - (2 -
pyridyl) - butyramide, melting at about 94.5—
95°C.
Substitution of the appropriate w-dialkyl-
amino - 2.- aryl - 2 - pyridylalkanonitrile in .
the procedure of the above paragraph afforded :

4 - Diisopropylamino - 2 - phenyl - 2 - (3 -
pyridyl)butyramide, a high boiling oil.

4 - Diisopropylamino - 2 - pheayl - 2 - (4 -

pyridyl )butyramide, melting at about 138.5——
139°C.

4 - Diisopropylamino - 2 ~ phenyl - 2 -
[2 - (5 - chloropyridyl)]butyramide, a resin.

4 - Dipropylamino - 2 - phenyl - 2 - (2 -
Eyridyl)butyramide, melting at about 63—64°

4 - Diisopropylamino - 2 - (4 - chloro-
phenyl) - 2 - (2 - pyndyl)butyram1de, a resin.
4 _ Diisopropylamino - 2 - (4 - fluoro-

€Fhe I?mm& was extracted tw1ce wnth ether :

ctiRfr f ¢xare6ts

cther soluti %18@8@3) ':\ci oil ‘whiclf soli

standing. This oil was rccrystalllscd from
acetonc to give 4 - (4 - methylpiperidino) -
2 - phenyl - 2 - (2 - pyridyl)butyramide,
melting at about 144—145°C,

Substitution of a molecular equivalent
quantity of the appropriate » - (cyclic amino) ~
2 - aryl - 2 - pyridylalkanonitrile in the pro-
cedure of the above paragraph afforded:

4 - (3 - Mecthylpiperidino) - 2 - phenyl -~
2 - (2 pyridyl) - butyramide melting at about
100--101°C.

4 - (4 - Methylhexamethylenimino) - 2 -
phenyl - 2 - (2 - pyndyl)butyramlde, a high
boiling orange-coloured oil.

4~ (2,4 - Dimethyl - 1 - pyrrolidinyl) - 2 -
phenyl - (2 - pyridyl)butyramide, a high melt~
ing ‘amber-coloured resin.

4 - (2,6 - Dimethylpiperidino) - 2 - phenyl ~
2 - (2 - pyridyD)butyramide, melting ac about
152—152°C,

4 . (24,6 - Trimethylpiperidino) - 2 -
phenyl - 2 - -(2 - pyridyl)butyramide, melt-
ing at about 117—119°C,
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4 - (2,2,4,6 - Tetramethylpiperidino) - 2 - |

phenyl - 2 - (2 - pyridyDbutyramide, melting
at about 100—103°C,

EXAMPLE 3

A mlxture of 25 parts of 4 - dnsopropyl—
amino - 2 - (3 - tolyl) ~ 2 - (2 - pyridyl)-
butyrommlc, 48 parts of potassium hydroxide,
100 parts of cthanol, and 4 parts of watcr was
rcfluxed for 21 houts The reaction mixture
was poured into 600 parts of water, and the
resultant mixturc was extracted twice  with
ether. The combined ether extracts were
dried and the solvent was cvaporated. Pentane
was added to the residue to make it crystallise.
The resultant solid was recrystallised from a
mixture of ether and hexane to give 4 - di-

110 -
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isopropylamino - 2 - (3 - tolyl) - 2 - (2 - ExAMPLE 4
pyridyDbutyramide, melting at about 113~— A solution of 33.8 parts of 4 -~ diisopropyl-
114°C. amino - 2 - phenyl - 2 - (2 - pyridyl)butyr-
Substntutxon of the appropriate a-substituted  amide in 200 parts of water was mixed with 6
5 amino - 2 - aryl - 2 - pyridylalkanonitrile in  parts of acetic acid. The resuliant solution

the above procedure afforded :

——-4 - Diisopropylamino - 2 - (3,4 - dimcthoxy-
phenyl) - 2 - (2 ~ pyndyl;butyramxdc, melting
at about 102-—103°C,

16 4 - Dnsopropylammo - 2 - (4 - methoxy-
phenyl) - 2 - (2 - pyridyl)butyramide, a clear
orange resin.

4 - Dusopropylarmno -2 - (35 - di-
methylphenyl) - 2 - (2 - pyridyl)butyramide, a
15 yellowish resin.

was then evaporated to afford 4 - diisopro-
pylamino ~ 2 - phenyl - 2 - (2 - pyridyl)-
butyramide acctate which melted at about
78—82°C.

Substitution of molecular equivalent
amounts of the appropriate acid or ‘organic
ester for the acetic acid in the above pro-
cedure afforded the following salts of 4 -
diisopropylamino - 2 - phenyl - 2 - (2 -
pyridyD)butyramide.

SALT
Ethy! disulbponate
Citrate
Sulphonate

'35 p-tolucnesuiphonate

Sodium acid sulphate.
Hydrobromide
Hydrochloride .
Phosphate

MELTING CHARACTERISTICS
softens at 90°C., foams at 100—110°C,
softens at 62.5°C., melts at about 65—70°C,
mclts at about 65—83°C.
melts at about 65—83°C,
melts at about 110—120°C,
melts -at about 89°C,
melts at about 102—-105°C.
melts at about 198-—200°C.

40  WHAT WE CLAIM IS:—
1. Compounds of the general formula

Ar

B Rp-N-ALk-C-CONH,

A

X
wherein X is a hydrogen or chlorine atom;

Ar is a phenyl, tolyl, xylyl, naphthyl, halo-

45 phenyl, anisyl, dimcthoxyphenyl or pyridyl
radical; Alk is an cthylene or trimethylene
radical and RR.N-— is a tertiary amino
radical of the general formula (alkyl).N—
or a cyclic amino of the general formula

.N_

——

(cHy)g

50 (CHz)y

_wherein the alkyl group contains 3 carbon
atoms, and acid addition and quaternary
ammonium salts thercof and » is 1 to 3 and
nis 1to4d,

55 2. Compounds of the general formula

e L

@

(alkyl) oN~CH,CH,C~CONH,,

N

wherein the alkyl group contains 3 carbon

-atoms and " acid addition and quatcrnary

ammonium salts thereof,

3. 4 - Diisopropylamino ~ 2 - phenyl - 2 -
{2 - pyridyDbutyramide and_ acid addition
and quaternary ammonium salts thercof,

4, Compounds of thc general formula

'—Ha];ogen

{alkyl) 2M--cazc:u'a_c-comiz

i\j
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isopropylamino - 2 - (3 - tolyl) - 2 - (2 - ExAMPLE 4

pyndyl)butyramxde, melting at about 113—
114°C,

Substitution of the appropriate w-substituted
amino - 2 - aryl - 2 - pyridylalkanonitrile in
the above procedure afforded :

4 .. Diisopropylamino - 2 - (3,4 - dimethoxy-
phenyl) - 2 - (2 - pyndyl)butyramxdc, melting
at about 102—103°C,

4 - Diisopropylamino - 2 - (4 - methoxy-
phenyl) - 2 ~ (2 - pyridyDbutyramide, a clear
orange resin.

4 - Diisopropylamino - 2 - (3,5 - di-
methylphenyl) - 2 - (2 - pyridyl)butyramide, a
yellowish resin. '

A solution of 33.8 parts of 4 - diisopropyl-

. amino - 2 - phenyl - 2 - (2 - pyridyDbutyr-

amide in 200 parts of water was mixed with 6
parts of acetic acid. The resultant solution 20

was then evaporated to afford 4 - diisopro-
pylamino - 2 - phenyl - 2 - (2 - pyridyl)-
butyramide acctate which melted at about
78—82°C.

Substitution of molecular equivalent 25
amounts of the appropriate acid or ‘organic
ester for the acetic acid in the above pro-
cedure afforded the following salts of 4 -
diisopropylamino - 2 - phenyl - 2 - (2 -
pyridyhbutyramide. 30

35

40

45

50

55

SALT
Ethyl disulhponate
Citrate
Sulphonate
p-tolucncsulphonate
Sodiuin acid sulphate
Hydrobromide
Hydrochloride .
Phosphate

MELTING CHARACTERISTICS
softens at 90°C., foams at 100—110°C,
softens at 62.5°C., melts at about 65-—70°C,
melts at about 65—83°C.
melts at about 65~—83°C,
melts at about 110—120°C,
melts at about 89°C,
melts at about 102—105°C.
melts at about 198-—200°C.

WHAT WE CLAIM IS:—
1. Compounds of the general formula

Ar

Ry R,-N-A1k~C-CONH,

A

X _
wherein X is a hydrogen or chlorine atom;

Ar is a phenyl, tolyl, xylyl, naphthyl, halo-

phenyl, anisyl, dimethoxyphenyl or pyridyl
radical; Alk is an ethylene or trimethylene
radical and RR;N— is a tertiary amino
radical of the general formula (alkyl).N—
or a cyclic amino of the general formula

(cH )z

K-

(o)

wherein the alkyl group contains 3 carbon
atoms, and acid addition and quaternary
ammonium salts thereof and = is 1 03 and
nis 1 to 4.

2. Compounds of the general formula

4

(alkyl) N~CH,CH,C~CONH,,

/ \

wherein the alkyl group contains 3 carbon

-atoms and acid addition and quaternary

ammonium salts thereof, .

3. 4 - Diisopropylamino - 2 - phenyl - 2 - 60
{2 - pyridyl)butyramide and acid addition
and quaternary ammonium salts thercof.

4, Compounds of the gencral formula

'—Hal'og'en
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ERRATUM B SPECI FI CATI ON No. 948, 860 Page 3, line 32,
for ‘;I on" read ."10N"" ' : .

&

e

§ » 948,860 5
: . .._L .
- wherein the alkyl group contains 3 carbon
o atoms and acid addition and quaternary
- ammonium salts thereof.

'\4-.‘ o 5. 4 - Diisopropylaming - 2 - (3 - tolyl) -- '
20 ¥ 5 2 - (2 - pyridyhbutyramide, and acid addi- {cHz) CH..CH..~C-CO
' o tion and quaternary ammonium salts thereof. = CH ,CH,~C~CONE
' 6. 4 - Diisopropylamino - 2 - (3,4 - di-
methoxyphenyl) - 2 - (2 - pyridyl)butyramide o . K
and acid addition and quaternary ammo- : I i
© 25 i0 nium salts thereof. ' 2
' - 7. 4 - Diisopropylamino - 2 - (« - naph- 5

thyl) - 2 - (2 - pyridyl)butyramide and acid wherein » is 1 to 4 and acid addition and
 addition and quaternary ammonium salts quaternary ammonium salts thereof.

thereof. 9. 4 - (4 - Methylpiperidino) - 2 - phenyl -
30 . 15 8. Compounds of the general formula 2 - (2 - pyridyDbutyramide ‘and acid addi- 20
Lo tion and quaternary ammonium salts thereof.
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