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hot by suction and washed with warm water. The
air-dried product was immediately recrystallized
from hot ethanol and yielded 51 Gm. (929,), m.p.
101.5-102.5°.

Anal.—Caled. for CsHisNO: C, 80.98; H, 6.37;
N, 5.90. Found: C, 81.10; H, 6.40; N, 5.81.

1 ~ (2 - Hydroxyethyl) - 2 - phenyl - 3 ~ pyrrol-

idinomethylindolizine—Six milliliters of 377, aque- -

ous formaldehyde (0.075 mole) and 534 Gm. of
pyrrolidine (0.075 mole) were combined with 30 ml.
of dioxane and allowed to stand for 15 min. at
room temperature. 1-(2-Hydroxyethyl)-2-phenyl-
indolizine, 3.57 Gm. (0.015 mole), was dissolved
in the mixture which was then allowed to stand at
room temperature for 24 hr. The reaction mixture
was transferred to an evaporating dish and the
solvent was removed by blowing cold air over the
surface. Scratching with a glass rod during evapora-
tion failed to induce crystallization and a viscous
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oil was obtained. The oil was transferred to a 50-
ml. conical flask with the aid of about 3 ml. of
ethanol and placed in the freezer conmpartment of
the refrigerator. The product crystallized after
1 week in the refrigerator. The crystals were re-
moved by filtration, washed with 509, ethanol, and
recrystallized from hot DMF-water. The vyield
was 2.9 Gm. (629,), m.p. 122-124°.

Anal.—Caled. for C21H24N20'. C, 7872, H,
7.55; N, 874. Found: C, 78.65; H, 7.54; N,
8.72.
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New Compounds: Amides Derived from 2-(2-Pyridyl)ethylamines
By JOSEPH SAM*

Basic amides containing the pyridylethyl- and piperidylethylamino groups have
been prepared either from 2-vinylpyridines, 2.(2-aminoethyl)pyridines, or from

substituted 2-(2-aminoethyl)piperidines.

The amides possess some of the struc-

tural characteristics of the phenothiazine tranquilizers.

MIDES, in general, exhibit a depressant effect

on the central pervous system. Phenacetin,

an analgesic amide, and barbital, an hypnotic amide

derivative, were forerunners of many other biolog-
ically active amides (1).

Based on (a) the general CNS depressant proper-
ties of amides, (b) the presence of the 1,3-propylene-
diamine entity in many biologically active com-
pounds, and (c¢) the similarity of the reactions of the
NH of the phenothiazine ring to the NH of amides,
it was of interest to prepare some amides (I) possess-
ing structural characteristics of the phenothiazine
tranquilizers (1I).
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Shapiro and associates (2) prepared some similar
compounds (III) which were related to the anti-
histamine, tripelennamine [N-benzyl-N’ N’-di-
methyl-N-(2-pyridyl)ethylenediamine] and to the
phenothiazine tranquilizers. Nieforth (3) prepared
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some 2-aminobenzenethiol derivatives (IV) related
to the phenothiazine tranquilizers and to reserpine.
Perron and Sam (4) noted tranquilizing properties
in the 3,4,5-trimethoxybenzamide (V) of 2-(2-
pyridyl)ethylamine; Lewis (5) observed analgesic
properties with the phthalimide (IX) R! = R? = H;
and VI was prepared as an intermediate to bis-
quaternary hypotensive agents (6). Compounds
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possessing structure I are closely related to potent
analgesic amides (VII and VIII, respectively) de-
scribed by Fancher and associates (7) and Cara-
bateas and co-wotkers (8).

The procedures described by Reich and Levine
(9) and Shapiro and associates (2) were employed
for the preparation of the phthalimides (IX) and
pyridylethylanilines (XII). The preparation of
the N-methylpiperidine derivative (XV) was
accomplished #ia hydrogenation of XIII followed
by methylation, whereas XVII was obtained from
I1X wig the methiodide (XVI) followed by reduction.
The amides (X1I) were prepared by reacting X with
the appropriate acid chloride. (Scheme I.)

Several related compounds possessing structures
XVIII and XIX were prepared for comparison
purposes. The latter compounds are related to
analgesic anilides described by Wright and Brab-
ander (10).

Preliminary pharmacological evaluation did not
indicate any pronounced biological activity in the
compounds that were studied.

1 0

R
@CHzCHZ— R?

N

IX

Rl

o

. cmcmm@
XII

RI

\(ON\/LCHzcrizNCOR“

R3

XII1

C2H, C2H5
\(Nj\CHﬁHzNCOCH(CHs)z i UCH;CH:NCOCH(CH;;);

I
CHj

OC:H;
XV

0
V2 .
IX, R'=R’=H @CHZCHF:}@ —
4
| [- S

CH;
XVI

N
H
OC.H;
X1V
(Nj—CI‘hCHz"‘N
|
CH; 0
XVII

Scheme 1



1204

(CHj)2N(CHz)sNCOCH (CHa):

R
XVIII
/~(Z)
@'CHZCHzN\__l
C=0
Cl

cl
XIX (Z=CH,, CH0)

EXPERIMENTAL!

2-(2-Aminoethyl)-5-ethylpyridine—The  proce-
dure described by Magnus and Levine (12) for the
preparation of 2-(2-aminoethyl)pyridine was fol-
lowed. A mixture of 214 Gm. (4 moles) of ammo-
nium chloride, 266 Gm. (2 moles) of 5-ethyl-2-
vinylpyridine, 300 ml. of water, and 400 ml. of
methanol was refluxed for 3 days. The methanol
was distilled in vacue. The aqueous solution was
cooled, poured into ice water, and neutralized with
excess 409, sodium hydroxide. The oily layer was
extracted with chloroform and dried over anhydrous
potassium carbonate. Distillation of the solvent
and then the residual oil gave 192 Gm. (64%) of
distillate, b.p. 90-95° (2 mm.).

Angl.—Caled. for CyHuN:: C, 71.9; H, 9.38;
N, 18.76. Found: C,72.1;H,9.56; N, 18.55.

Amides (Table I)—Method A—A mixture of 0.2
mole of amine, 40.4 Gm. (0.4 mole) of triethylamine,
0.4 mole of acid chloride, and 600 ml. of dry benzene
was refluxed on a steam bath for 18-24 hr. There-
after, the mixture was cooled, washed with water,
and 109, sodium hydroxide, respectively, and dried
over anhydrous potassium carbonate. The benzene
solution was distilled and the residual material
either recrystallized or distilled.

Method B—A mixture of 0.5 mole of the desired
vinylpyridine and 73.6 Gm. (0.5 mole) of phthal-
imide was treated with 0.5 mole of a surfactant?
and heated slowly and carefully to 175-180° and
kept at this temperature for 3 hr. The oil, consist-
ing of a single phase, was cooled and treated with
100 ml. of chloroform and filtered. The filtrate
was concentrated and the residual oil crystallized.

Method C—A mixture of 24.1 Gm. (0.2 mole)
of 2-(2-aminocethyl)pyridine (11) and 0.2 mole of
anhydride was heated at 170-180° for 2 hr. and then
cooled. The residual solid was recrystallized from
a suitable solvent.

Method D—A mixture of 24.5 Gm. (0.2 mole) of
2-(2-aminoethyl)pyridine and 0.2 mole of ester was
heated on a steam bath for 20 hr. and then vacuum
distilled.

1 - (2,4 - Dichlorobenzoyl) - 5 - ethyl - 2 - (2 -
morpholinoethyl)piperidine—The procedure de-
scribed under Method A was followed. From 22.6

t All melting points were taken on a Fisher-Johns melting
point apparatus and are uncorrected. Boiling points are
uncorrected.

2 Triton-B, Rohm and Haas, Philadelphia, Pa.

Journal of Pharmaceutical Sciences

Gm. (0.1 mole) of 5-ethyl-2-(2-morpholinoethyl)-
piperidine and 21 Gm. (0.1 mole) of 2,4-dichloro-
benzoy! chloride there was obtained 31 Gm. (77%)
of product, b.p. 234-236° (0.7 mm.) (13).

A methiodide was prepared in 879, yield as de-
scribed under Method E and was recrystallized from
methanol, m.p. 235-236° (13).

1 - (2,4 - Dichlorobenzoyl) - 5 - ethyl - 2 - (2 -
pyrrolidinoethyl)piperidine—The  procedure de-
scribed under Method A was followed. From 19
Gm. (0.09 mole) of 5-ethyl-2-(2-pyrrolidincethyl)-
piperidine and 21 Gm. (0.1 mole) of 2,4-dichloro-
benzoyl chloride there was obtained 28 Gm. (819)
of product, b.p. 218-220° (1.0 mm.) (13).

A methiodide was prepared in 989, yield as de-
scribed under Method A and recrystallized from
methanol, m.p. 205-207° (13).

Quaternary Ammonium Jlodides—Method E—
A solution of 0.02 mole of the requisite tertiary
amine in 50 ml. of acetonitrile was treated with 14
Gm. (0.1 mole) of methyl iodide and refluxed on a
steam bath for 4 hr. The solution was either
filtered to remove the product or concentrated to
dryness and then recrystallized from a suitable
solvent.

2 - [2 - (p - Ethoxyanilino)ethyl] - 5 - ethyl-
pyridine—The procedure described by Reich and
Levine (9) was followed using 133 Gm. (1.0 mole)
of 5-ethyl-2-vinylpyridine, 137 Gm. (1.0 mole) of
p-phenetidine, 60 Gm. (1.0 mole) of acetic acid, and
300 ml. of methanol. One hundred and ninety
grams of product, boiling at 168-176° (0.1 mm.),
was obtained.

Anal—Caled. for CHuN,0: C, 75.51; H, 8.20.
Found: C,75.70; H, 8.38.

N - {2 - (1 - Methyl - 2 - piperidyl)ethyl]phthal-
imide Hydriodide—A mixture of 39 Gm. (0.1 mole)
of l-methyl-2-(2-phthalimidoethyl)pyridinium io-
dide, 200 ml. of methanol, and 0.4 Gm. of platinum
oxide catalyst was hydrogenated at 60 p.s.i. at 50°
for 18 hr. The resulting mixture was treated with
800 ml. of methanol, heated to reflux, filtered, and
cooled. The product (30 Gm., 75%) was removed
by filtration, m.p. 230-231°.

Amnal—Caled. for CigHaINOs:
Found: C,48.20;H, 5.29.

N - (p - Ethoxyphenyl) - N - [2 - (5 - ethyl - 2-
piperidyl)ethyllisobutyramide—A solution of 40
Gm. (0.12 mole) of N-(p-ethoxyphenyl)-N-[2-(5-
ethyl-2-pyridyl)ethyl lisobutyramide in 150 ml. of
glacial acetic acid was hydrogenated at 58 p.s.i.
in the presence of 0.4 Gm. platinum oxide catalyst
for 30 hr. The catalyst was removed by filtration
and the filtrate concentrated under reduced pres-
sure. The residual material was treated with 100
ml. of concentrated sodium hydroxide solution.
The oily layer was extracted with ether and dried
over anhydrous potassium carbonate. Distillation
of the ether solution gave 36 Gm. (889%) of product,
b.p. 200-205° (1.0 mm.); »%’ 1.5161.

Anal—Caled. for C5/HzN:O.:  C, 72.79; H, 9.89.
Found: C,72.80;H, 9.70.

N - (p - Ethoxyphenyl) - N - [2 - (5 - ethyl -~ 1~
methylpiperidyl)ethyllisobutyramide—To 25 Gm.
(0.07 mole) of N-(p-ethoxyphenyl)-N-{2-(5-ethyl-2-
piperidyl)ethylJisobutyramide, cooled in an ice
bath, was added 7.8 Gm. (0.17 mole) of 989, formic
acid. The mixture was allowed to warm slightly
and then cooled while 7 ml. of 379, formaldehyde

C,48.01; H, 5.29.
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TABLE I—N-{2-PYRIDYLETHYL}AMIDES
Rl
U ;CHchZN R2COR?
Re-
crystn. — Anal,, % —
Meth- Sol- % °C. Molecular Caled Found
Rt Rz RS od  vent?® Yield (B p / mm.) Formula C H H
H (CeHs)2:CH H A A-H 63 114-116 CaHoN:2:0 79.7 6.37 79.9 6.53
CoHs  (CeHs):CH H A M-W 74 116-117 CasHuN:0 80.2 7.02 80.5 6.96
NCCH: H D M~E 58 (190-200/0.07)

118-120 CuHuN:zO 63.5 5.86 63.2 5.62

C2Hs  3,4,5-(CH30)3:CeH: H A E 73 98-99 CisHauN204 66.3 7.02 66.3 7.14

C:Hs CHs p-CoHeOCsHs A . 40 (197-199/0.5) Ci1aHuN202 73.1 7.74 73.1 7.85

C:Hs (CHs):2:CH p-C2HsOCeHs A o 89 (187-189/0.2) CaHNz0: 74.1 8.29 73.9 8.10

CaHs  p-CH;OCsH: p-CoH:0CsHs A E-H 7 6869 CasHsN20s 74.2 6.98 74.1 6.93

C:Hs (CHs):CH - Cl(,sH4 A . 56 (188-193/1.1) CiyHasCIN2O  69.0 6.72 69.1 6.88

CsHs (,sHA((,O)z B C 43 94-97 Ci1HisN202 72.8 5.756 73.0 5.80

H CsCl(CO)2 ° C DMF 58 167-170 CyHsCLN:02% 46.2 2.07 46.4 2.27

H CeHi(CO)2? B, C C 80  96-98 CisHisN20¢f

H CsHu(CO):? E w 91 261-263 CieHisIN202 ¢ 48.7 3.83 48.8 3.7t
@ A, acetone; H, hexane; M, methanol; W, water; E, ether; C, cyclohexane. b NRICOR?, phthalimido. ¢ NR3COR?,
tetrachlorophthalimido. a Lalcd for Cl: 386.4. Found: Cl, 36.0. ¢ Reference 11. f Methiodide, 9 Caled. for I: 32.2.

Found: I, 31.8.

solution was added. The resulting mixture was
heated on a steam bath for 4 hr., cooled, and treated
with 25 ml. of concentrated hydrochioric acid, and
then concentrated under reduced pressure on a
steam bath. The residual oil was neutralized with
159, sodium hydroxide solution, extracted with
ether, and dried over anhydrous potassium carbon-
ate. Distillation of the ether solution gave 20
Gm. (809%,) of product, b.p. 187-190° (0.4 mm.);
28 1.5141.

Anal.—Caled. for CooHgsN200:
Found: C,73.50; H, 10.02,

N - (3 - Dimethylaminopropyl) - N - (m - chloro-
phenyllisobutyramide—Method 4 for the prepara-
tion of amides was followed using 25 Gm. (0.12
mole) of N,N-dimethyl-N’-(m-chlorophenyl)-1,3-
propylenediamine (2); 28 Gm. (83%) of product
was obtained, b.p. 132-135° (0.3 mm.); =7 1.5157.

Anal—Caled. for CisHxCIN.O: C, 63.70; H,
8.20. Found: C, 63.75; H, 8.20.

N - (3 - Dimethylaminopropyl) - N - (p - ethoxy-
phenyl)isobutyramide—The procedure described
under Method A for the preparation of amides was
followed, using 21 Gm. (0.1 mole) of N,N-dimethyl-
N'-(p-ethoxyphenyl)-1,3-propylenediamine; 21 Gm.

C,73.29; H, 10.07.

(729%,) of product was obtained, b.p. 148-150°
(0.4 mm.).

Amnal—Caled. for C;7HaeN3Os:
Found: C,69.50; H, 9.35.

C, 69.82; H, 9.65.
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