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Hypotensive Agents. Pyridinecarboxamides and Piperidinecarboxamides1 

B Y J O S E P H SAM, 2 WILLIAM F. M I N O R 3 AND Y V O N G. P E R R O N 

RECEIVED J U N E 19, 1958 

A series of pyridinecarboxamides and piperidinecarboxamides has been prepared. Certain of the latter have been reduced 
with lithium aluminum hydride to alkylaminomethylpiperidines, which were converted to bis-methiodides. 3-Pyrrolidino-
methylpyridine, a structural isomer of nicotine, has been synthesized. Some of the piperidinecarboxamides snowed moder
ate lowering of blood pressure in the anesthetized dog. 

The high physiological activity of many substi
tuted piperidines, combined with the availability 
of a convenient and facile method of preparation of 
pyridinecarboxamides, prompted the preparation 
for pharmacologic evaluation of a number of piperi-
dinecarboxylic acid derivatives. 

The use of alkyl carbonic-carboxylic acid mixed 
anhydrides for the preparation of amides4 has be
come of increasing importance, especially in the 
synthesis of peptides.8 This reaction was readily 

adapted to the synthesis of amides of pyridinecar-
boxylic acids. The reaction of the anhydrides of 
pyridinecarboxylic acids and ethyl chloroformate 
with amines proceeded smoothly in methylene 
chloride at 0-5°. A probable side-reaction was 
the interaction of the mixed acid anhydrides with 
the ethyl alcohol liberated in the final step, result
ing in the formation of the corresponding ethyl es
ters. Although the yields of the amides were sel-

(1) Presented in part before the Division of Medicinal Chemistry at 
the 134th Meeting of the American Chemical Society, Chicago, 111., 
September 8, 1958. 

(2) E. I. du Pont de Nemours and Co., Camden, S. C. 
(3) To whom inquiries concerning this publication should be ad

dressed. 
(4) D. A. Johnson, T H I S JOURNAL, 75, 3(>3(> (1953); R. L. Barnden, 

et al., J. Chem. Soc, 3733 (1953). 
(5) R. A. Boisonnas, Bell'. CMm. Ada, 34, 874 (1951); T, Wieland 

and H. Bernhard, Ann., 672, 190 (1951); J. R. Vaughan. Jr., T H I S 
JOURNAL, 73. 3547 (1951); 73, 5553 (1951); 74, C7ii !195^); V. du 
Vigneaud, et til., ibid., 7S, 4879 (1953); 76, 3107, 3110, 3113, 3115 
(1954). 

dom much greater than 50% of theory, the ease of 
performance of the reaction made it an at tract ive 
method. 

Quaternization of the pyridinecarboxamides with 
alkyl or aralkyl halides, followed by hydrogena
tion over plat inum oxide catalyst, yielded the 1-
substi tuted piperidinecarboxamides of Table I I I . 
Many of the quaternary ammonium salts did not 
crystallize, bu t satisfactory yields of the piperi
dinecarboxamides were obtained by hydrogenation 

of aqueous solutions of these crude products after 
removal of the unreacted halides. Some of the 1-
methylpiperidinecarboxamides were reduced by 
lithium aluminum hydride to the corresponding 1-
methylalkylaminomethylpiperidines which were 
converted to the bis-methiodides. 

After the completion of our work Swain and Nae-
gele6 reported a series of l -substi tuted-N,N-di-
ethylisonipecotamides and l-(3-indolylmethyl)-pi-
peridinecarboxamides. Many of these compounds 
showed hypotensive activity in the dog. 

Biel and co-workers7 have published a paper 
describing a series of aminoalkyl esters of piperi-
dinecarboxylic acids and their "reversed" ester 
derivatives. Some of these compounds displayed 
appreciable hypotensive activity when tested in 

ill) A. P. Swain and S. K. Xaegele, ibid., 79, 5250 (1957). 
(7) J. H. Biel, E. P. Sprengeler and H. L. Friedman, ibid., 79, 6184 

(1957). 

XRiR2 

Diethylamino" 
Pyrrolidino 
Morpholino 
Morpholino 
Morpholino6 

2,6-Dimethylmorpholino 
2,6-Dimethylmorpholino 
2,6-Dimethylpiperidino 
4-Methylpiperazino 
4-Ethoxyanilinoe 

4-Dimethylaminoanilino 
4-Dimethyla.minoanilino 
4-Dimethylaminoanilino 

tion 

4 
3 
2 
3 
4 
3 
4 
4 
4 
3 
2 
3 
4 

TABLE I 
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Yield, 
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48 
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50 
20 
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Formula 

Ci0H14K2O5 

C10H12X2O 

C10H12X2O2 

C10H12N2G/ 
C10H12X2O/ 
C12H16X2O2 

C2Hi6XT
202 

CiSH1SX2O 

CuH15XsO 
C H H H X 2 O 2 

C14H15X3O^HCl 
C14H15X3O 
CUH16X30-2HC1 

Carbon, % 
Calcd. Found 

68.1 
62.5 

65.4 
65.4 
71.5 
64.4 

53.5 
69.7 
53.5 

67.6 
62.9 

64.8 
64.9 
71.6 
64.7 

53.8 
69.6 
53.4 

Hydros 
Calcd. 

6.9 
6.3 

7.3 
7.3 
8.3 
7.4 

5.4 
6.2 
5.4 

C* 

Found 

7.0 
6.2 

7.3 
6.9 
8.1 
7.2 

5.6 
6.3 
5.7 

° Reference 6, no physical constants given. b G. A. Langlois and A. M. Deloison, U. S. Patent 2,188,244 (Jan. 23, 1940), 
reported m.p. 70°. ° F. Lafranchi, AUi acad. italia, rend., [7] 4, 190 (1942); L. J. Szabo, U. S. Patent 2,274,620 (Feb. 24, 
1942). The former reported m.p. 169-170°. d Melting point. ' The free amine had m.p. 131-132° after crystallization 
from methanol. •' The free amine had m.p. 227-229°, as also reported by H. C. Byerman, et al., Rec. trav. chim. , 73, 109 
(1954). Recrystallized from methanol. ' Used as an intermediate without being analyzed. These compounds are charac
terized by their derivatives in Tables II and III . h Recrystallized from cyclohexane. Recrystallized from methanol. 
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TABLE II 

QUATERNARY AMMONIUM SALTS OF PYRIDIXECARBOX AMIDES 

N R I R 2 
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Morpholino 
Morpholino 
Morpholino 
2,6-Dimeth}dmorpholino 
4-Ethoxyanilino 
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4-Dimethylaminoanilino 
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4-Dimethylaminoanilino 

" Bis-methiodide. b A, 
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X 
I 
I 
Br 
Br 
Br 
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Br 
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I 
I 

M.p., 0C. 

213.5-214. 
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230-235 d. 
>200 d. 
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% 

81 
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97 
94 
92 
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R3 

Formula 

C11H16IK2C 
C11H15IN2O2 

C18H21BrX2O2 

C18H21BrN2O2 

C20H25BrN2O2 

C16H17IN2O2 

C22H23BrN2O2 

C15H18IN3O 
C16H21I2N3O 
Ci6H2J2N3O 

-'Ri 

VR2 

X-

Re-
Carbon, % Hydrogen, % crystn.fc 

Calcd. Found Calcd. Found solvent 

A 
M 

41.5 
39.5 
57 3 
57.3 
59.1 
46.9 
61.8 
47.0 
36.6 
36.6 

41.7 
39.7 
57. 
57. 
59. 
47. 
61 . 
47.0 
36.7 
36.6 

M - E 
M-Ac 
M - E 
M 
M 

M 
M 

acetonitrile; M, methanol; Ac, acetone; E, ether. c Yields are of unrecrystallized products. 
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Diethylamino 
Diethylamino 
Diethylamino 
Diethylamino 
Diethj'lamino 
Diethylamino6 
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Pyrrolidino 
Morpholino0 

Morpholino" 
Morpholino0 

Morpholino 
Morpholino 
Morpholino 
Morpholino 
Morpholino 
2,6-Dimethyl-

morpholino 
4-Ethoxyanilino 
4- Ethoxy anilino 
4-Dimethylamino

anilino 

Posi
t ion 

3 
3 
3 
3 
3 
3 
4 
3 
3 
2 
2 
2 
3 
3 
3 
3 
4 
3 
4 
3 
3 
2 
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Rs 
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0 

C 6 H 6 CH=CHCH 2 

(C6H5)2CH° 
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0 
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C6H5CH2CH2 

CeHsCH2CH2 

C6H5CH2CH2 
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. B .p . 
0 C . 
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228-230 
173-175 
111-114 
181-183 
143-145 
121-123 
192-195 

118 
183-186 
188-192 
203-206 

3 

188-190 

* 
i 
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k,l 

m ,n 

M m . 

0 3" 
0.4 

3 .5 
0.7 

.3 

.1" 
1.5 
0.8" 

A' 
.2* 
.3 
.2 ' 
.3 

.2" 

Yield, 

% 
86 
90 
20 
99 
50 
70 
87 
89 
62 
65 
87 
16 
72 
80 
85 
71 
85 
50 
78 
77 
82 
93 
90 

F o r m u l a 

C18H28N2O 
C i 9x128^ 2 0 

C23H30N2O-HBr 
C16H23N3O3 

C16H25N30-2HC1 
Ci8H2sN202 

C17H26N2O 
C11H20N2O 
C1SH26N2O 

C10H18N2O2 

C11H20N2O2 

C3Sl^eN2O2 

C11H20N2O2 

C n H 2 4 N 2 0 2 

C] 8H26N2O2 

C19H2SK2O2 

CigH25r\ 202 'HBr 
C2oH32^N2C2 

C 2 o H 3 2 N 2 0 2 - H B r 

C1S^2N2O2 

C22H2SN 202 "HBr 
Ci4H81N3O^HCl 
C14H21N3O-2HC1 

C a r b o n , % 
Calcd . F o u n d 

75.0 
76 0 
64.0 
63.0 
55.1 
71.0 
74.4 
67.3 
75.5 
60.6 
62.2 
71.5 
62.2 
70.8 
71.5 
72.1 
56.4 
72.2 
58.1 
68.7 
61.0 
52.5 
52.5 

74.9 
75.9 
64.1 
63.0 
55.9 
70.9 
74.6 
66.8 
75.7 
60.8 
62.0 
71.5 
62.0 
71.0 
71.5 
72.3 
56.4 
72.5 
58.1 
69.0 
60.8 
52.8 
52.6 

H y d r o g 
Ca lcd . 

9.8 
9.4 
7.3 
7.6 
7.5 
9.3 
9.6 

10.3 
9 .1 
9.2 
9 .5 
8.7 
9 .5 
8.4 
8.7 
8.9 
7.1 
9.7 
8.1 
8.5 
6.8 
7.2 
7.2 

en, % 
F o u n d 

10.0 
9.6 
7.2 
7.6 
7.9 
9.0 
9.6 

10.4 
9 .1 
9.2 
9 .8 
8.6 
6.6 
8.4 
9.0 
8.9 
7.2 
9.4 
7.9 
8.5 
7.0 
7.4 
7.3 

" The intermediate quaternary ammonium salt did not crystallize and was used in the crude form as described in B of 
the Experimental section. b Reference 6 reported m.p. 221-222° for the hydrochloride. c Prepared by hydrogenation of 
the corresponding pyridinecarboxamide in glacial acetic acid over platinum oxide. d Isolated as the hydrobromide salt, 
m.p. 234.5-235° when recrystallized from methanol. ' Recrystallized from ethanol, m.p. 99.5-101.5°. f Dihydrochloride, 
m.p. 227.5-228.5° after recrystallization from methanol-ethyl acetate. 'Hydrobromide, m.p. 279-280°; recrystallized 
from methanol. * Hydrobromide, m.p. 252-254° from water. i Recrystallized from methanol-water; m.p. 122-123°. 
' Hydrobromide, m.p. 108-110° dec. after recrystallization from acetone. h Dihydrochloride, m.p. 248-250° dec. from metha
nol. ' The free amine had m.p. 127-130° after recrystallization from methanol-water. "' Dihydrochloride, recrystallized 
from methanol; m.p. 252-254° dec. " Free amine was recrystallized from methanol, m.p. 187-188°. ° »27D 1.5221. ^w25D 
1.5431. " M32D 1.5013. 4D 1.5426. • »2 5-5D 1.5065. 4D 1.5406. 24-6D 1.5327. 

the dog in the form of their bis-quaternary ammo
nium salts. 

An amide where the carboxamido group is sepa
rated from the piperidine nucleus by an ethylene 
chain was prepared from 3-pyridinecarboxaldehyde 
by the following sequence of reactions. Reaction 

of this aldehyde with malonic acid gave /S-(3-pyri-
dyl)-acrylic acid,8 which was converted to the mor
pholide by a mixed anhydride reaction with ethyl 
chloroformate and morpholine. Catalytic hydro
genation of this morpholide over palladium-on-

(8) L. Pannizon, HeIv. Chim. Ada, 24, 24E (1941). 
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carbon gave the morpholide9 of /3-(3-pyridyl)-
propionic acid, which was quaternized with phen-
ethyl bromide and subsequently reduced over plati
num oxide to yield 4-[3-(l-phenethyl-3-piperidyl)-
propionyl ]-morpholine. 

Two alternative preparations of !-substituted pi-
peridinecarboxamides were accomplished by the 
reaction of N,N-diethylnipecotamide with styrene 
oxide and 4-chloronitrobenzene (Fig. 1). Since the 
reaction of styrene oxide with secondary amines10 

has been shown to give chiefly secondary alcohols 
the compound I was assigned such a structure with
out formal proof. I t is possible that this product 
may be a mixture of I and the primary alcohol re
sulting from at tack at the a-carbon of styrene ox
ide.11 '12 

0 
Il 

.CN(C2Hs)2 
styrene 

oxide 

N 
H 

P-ClC6H4NO2 

O 
Il 
CN(C2H5J2 

O 
Il 

CN(C2Hs)2 

r 
~N' 

I 
CH2CHC6H5 

I 
T OH 

O 
Il 
CN(C2H6)2 

Fig. 1. 
I t is of interest tha t 3-pyrrolidinomethylpyri-

dine (IV), prepared by the reduction of 1-nicotin-
oylpyrrolidine with lithium aluminum hydride, is an 
isomer of nicotine (V) and possesses comparable 
physiological properties. 

f ^ V - C H 2 - N 

N 
U 

IV 
N 

N 

CH3 

r ^ r - C H 2 

N 

-N 

CH3 
VI 

The corresponding l-methyl-3-pyrrolidinomethyl-
piperidine (VI) is an analog of l-methyl-3-(4-di-
methylaminobutyl)-piperidine, which was reported 
by Norton and Phillips1 3 1 4 to possess potent hypo
tensive activity. However, VI has little or no hy
potensive activity. 

Pharmacology.—All of the compounds reported 
in this communication were tested for hypotensive 
activity in the anesthetized dog. When so tested 
none of the pyridinecarboxamides of Table I gave 
more than slight lowering of blood pressure. The 
quaternary ammonium salts of Table I I likewise 
showed very little hypotensive activity and in gen-

(9) The morpholide of ^-(2-pyridyl)-propionic acid was prepared by 
F. H. McMillan and J. A. King, T H I S JOURNAL, 73, 3105 (1951). 

(10) W. S. Emerson, ibid., 67, 516 (1945). 
(11) C. L. Browne and R. E. Lutz, J. Org. Chem., 17, 1877 (1952). 
(12) A. J. Castro, et al., ibid., 19, 1444 (1957). 
(13) S. Norton and A. P. Phillips, Nature, 172, 8(17 (1953). 
(14) A. P. Phillips, THJS JOURNAL, 76, 2211 (1954). 

eral were more toxic than the pyridinecarboxamides 
from which they were derived. The piperidine-
carboxamides of Table I I I usually gave significant 
lowering of blood pressure only a t levels approach
ing the toxic doses. The most active of these com
pounds was 4-(l-phenethylnipecotoyl)-morpholine. 
This compound, as well as many others of its type, 
caused central nervous system disturbances in 
unanesthetized test animals a t approximately the 
same dose required to lower blood pressure. Many 
of these compounds exhibited slight adrenergic 
blockade.15 

None of the three 1-methylalkylaminomethylpi-
peridines showed significant hypotensive activity. 
1 , 1 - Dimethyl - 3 - morpholinomethylpiperidinium 
iodide methiodide had appreciable activity bu t 
was quite toxic. Neither of the other two quater
nary ammonium salts of this type showed signifi
cant hypotensive activity. 3-Pyrrolidinomethyl-
pyridine had a pronounced nicotine-like activity. 

4-[3-(3-Pyridyl)-acrylyl]-morpholine had slight 
hypotensive activity and was relatively non-toxic. 
I ts reduction product was less active bu t more 
toxic, while 4-[3-(l-phenethyl-3-piperidyl)-propi-
onyl]-morpholinehad even less activity and greater 
toxicity. 

A more comprehensive report of the pharmacol
ogy of these compounds will be given elsewhere. 

Acknowledgments.—We are indebted to Dr. 
Justin B . Hoekstra for the pharmacological data 
reported herein. The microanalyses were per
formed by Mr. Richard M. Downing. 

Experimental16 

A. Pyridinecarboxamides.—The following example illus
trates the general method used. To a stirred and cooled 
mixture of 100 g. (0.80 mole) of nicotinic acid in 2 liters of 
methylene chloride there was gradually added 81 g. (0.80 
mole) of triethylamine. The resulting clear solution was 
maintained at 0-5° during the addition of 95 g. (0.88 mole) 
of ethyl chloroformate ( C S. Industrial Chemicals Co.). 
This addition required 15-20 minutes. After the mixture 
had been maintained at 0° for 30 minutes there w âs added 
57 g. (0.80 mole) of pyrrolidine while maintaining the tem
perature at 0-5°. The mixture was allowed to warm to room 
temperature and after two hours was washed twice with 
150-ml. portions of water and distilled. There was obtained 
90 g. (64%) of 1-nicotinoylpyrrolidine distilling at 131-133° 
(0.3 mm.); see Table I for analysis. 

In some cases the residues crystallized after removal of the 
methylene chloride and were recrystallized from suitable 
solvents. 

B. Piperidinecarboxamides.—The quaternary ammo
nium salts of the pyridinecarboxamides were prepared in 
methanol or acetonitrile, usually by refluxing for 24 hours 
in one of these solvents with 10-20% excesses of the halides. 
Whenever possible the quaternaries were isolated and re-
crystallized from the solvents indicated in Table I I . The 
piperidinecarboxamides were prepared by hydrogenation of 
the quaternaries in water or ethyl alcohol over platinum 
oxide (0.3 g. per 0.1 mole) a t 50-60 p.s.i. Hydrogenation 
times varied from 15 to 30 hours. The catalyst was removed 
and the aqueous solutions were made strongly basic with 
50% sodium hydroxide and extracted with ether. After 
drying over anhydrous potassium carbonate the ether solu
tions were distilled. When the hydrogenations were per
formed in ethyl alcohol the solutions were freed of catalyst, 
the solvents removed in vacuo, the residues dissolved in water 
and then treated as above. 

(15) A. CaIo and V. Evdokimoff [Gazz. Mm. UaL, 80, 456 (1950)] 
reported a series of nicotinamides which had slight hypotensive activity 
and adrenergic blocking effect. 

(IU) All melting points and boiling points are uncorrected. 
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In the instances where the quaternaries did not crystallize 
from solution the solvents were removed in vacuo. The 
residual oils were dissolved in water, extracted with ether, 
and after being heated on the steam-bath until all ether was 
expelled the aqueous solutions were hydrogenated under the 
conditions stated above. 

l-Cinnamyl-N,N-diethylnipecotamide.—A mixture of 19 
g. (0.10 mole) of N,N-diethylnipecotamide, 20 g. (0.10 
mole) of cinnamyl bromide and 20 g. (0.15 mole) of an
hydrous potassium carbonate in 200 ml. of toluene was 
stirred and refluxed for 3 hours. The mixture was cooled, 
washed with water and dried over anhydrous potassium car
bonate. Distillation yielded 27 g. (90%) of product, b .p . 
184-187° at 0.4 mm. 

C. Alkylaminomethyl-1-methylpiperidines.—Reduction 
of the 1-methylpiperidinecarboxamides (from procedure A) 
with lithium aluminum hydride by the procedure of Som-
mersi7,i8 a n ( } co-workers gave the desired 1-methylalkylami-
nomethylpiperidines19 as recorded below. 

l-Methyl-3-pyrrolidinomethylpiperidine, b .p . 59° at 0.3 
mm., vield 9 3 % . Anal. Calcd. for CnH22NV C, 72.5; 
H, 12.2. Found: C, 72.2; H, 12.1. 

l-Methyl-2-morpholinomethylpiperidine, b .p . 79-82° at 
0.4 mm., yield 63%,. Anal. Calcd. for CnH22N2O: C, 
66.6; H, 11.2. Found: C, 66.4; H, 11.2. raa2-5D 1.4793. 

l-Methyl-3-morpholinomethylpiperidine, b .p . 87-88° at 
0.8 mm., » 2 " D 1.4819. Anal. Calcd. for CuH22N2O: C, 
66.6; H, 11.2. Found: C, 66.4; H, 11.1. 

3-Pyrrolidinomethylpyridine.—The reduction of 1-nico-
tinoylpyrrolidine in ether with lithium aluminum hy
dride17'13 gave 3-pyrrolidinomethylpvridine in 44% yield, 
b .p . 75-77° at 0.2 mm., M25^5D 1.5202. Anal. Calcd. for 
Ci0H14K2: C, 74.0; H, 8.7. Found: C, 73.3; H, 9.3. 

D. Bis-methiodides of Alkylaminomethyl-1-methylpi-
peiidines.—Treatment of acetonitrile or methanol solutions 
of the alkylaminomethyl-1-methylpiperidines with methyl 
iodide in excess yielded the bis-methiodides as specifically 
recorded below. 

1 . 1 - Dimethyl - 3 - pyrrolidinomethylpiperidinium iodide 
methiodide was prepared in acetonitrile at 25°, yield 94%. 
Recrystallization from methanol gave a product of m.p. 
264-266° dec. 

Anal. Calcd. for Ci3H28I2N2: C, 33.6; H, 6.1. Found: 
C, 33.5; H, 6.2. 

1 ,1 - Dimethyl - 2 - morpholinomethylpiperidinium Iodide 
Methiodide.—A solution of the diamine and methyl iodide 
in acetonitrile was refluxed for 6 hr. to yield this product. 
After two recrystallizations from water-methanol there was 
obtained 5 5 % of product of m.p. 255-256° dec. 

Anal. Calcd. for Ci3H28I2N2O: C, 32.4; H, 5.9. Found: 
C, 32.8; H, 6.1. 

1 , 1 - Dimethyl - 3 - morpholinomethylpiperidinium iodide 
methiodide was isolated from methanol after six hours at re
flux and recrystallized from water-methanol; m.p. 281-282° 
dec. 

Anal. Calcd. for Ci3H28I2N2O: C, 32.4; H, 5.9. Found: 
C, 32.5; H, 5.9. 

(17) A. H. Sommers, et al., T H I S JOURNAL, 75, 57 (1953). 
(18) A. W. Weston, A. H. Sommers and K. M. Beck, U. S. Patent 

2,f>84,9G5 (July 27, 1954). 
(19) See also W. M. Micovic and M. Lj. Mihailovic, J. Org. Chem., 

18, 1190 (1953). 

N,N-Diethyl-l-(2-hydroxy-2-phenylethyl)-nipecotamide. 
—A mixture of 27.6 g. (0.15 mole) of N,N-diethylnipecot-
amide and 18.2 g. (0.15 mole) of styrene oxide was heated 
on the steam-bath for 18 hours. The mixture was dissolved 
in ether and extracted with 6 N HCl. Neutralization of the 
extracts with sodium hydroxide, ether extraction, drying of 
the extracts over anhydrous potassium carbonate and dis
tillation vielded 32.2 g. (70.5%) of viscous vellow oil, b.p. 
228-230° at 3.5 mm.; see Table I I I for analysis. At
tempts to prepare a methiodide of this compound were un
successful. 

N,N-Diethyl-l-(4-nitrophenyl)-nipecotamide.—A mix
ture of 27.6 g. (0.15 mole) of N,N-diethylnipecotamide, 23.6 
g. (0.15 mole) of l-chloro-4-nitrobenzene and 20.2 g. (0.20 
mole) of triethylamine was heated for 20 hours on the 
steam-bath.20 When cooled, the mixture crystallized and 
was triturated with water and filtered. The bright yellow 
product weighed 45.1 g. (99%) and had m.p. 99-100°. Re-
crystallization of an analysis sample from absolute ethyl 
alcohol gave m.p. 99.5-101.5°; see Table I I I for analy
sis. 

N,N-Diethyl-l-(4-aminophenyl)-nipecotamide.—A sus
pension of 15.3 g. (0.30 mole) of N,N-diethyl-l-(4-nitro-
phenyl)-nipecotamide in 200 ml. of ethyl alcohol was hy
drogenated over Raney nickel catalyst at room temperature 
and 50 p.s.i. The reaction was complete in 15 minutes as 
evidenced by uptake of the theoretical amount of hydrogen. 
The catalyst was removed by filtration and the filtrate was 
concentrated in vacuo. An ethereal solution of the residual 
purple oil was saturated with dry hydrogen chloride. The 
resultant dihydrochloride had m.p. 227.5-228.5° after two 
recrystallizations from ethyl alcohol-ethyl acetate; see 
Table I I I for analysis. 

4- [3- (1 -Phenethyl-3-piperidyl) -propionyl] -morpholine.—/3-
(3-Pyridyl)-acrylic acid was prepared in 79% yield from 
3-pyridinecarboxaldehyde and malonic acid by the method 
of Pannizon.8 By a mixed anhydride reaction between this 
acid, ethyl chloroformate and morpholine in methylene chlo
ride there was obtained 4-[3-(3-pyridyl)-acrylyl]-morpholine 
in a vield of 79%. This was recrvstallized from acetonitrile: 
m.p." 141-143°. 

Anal. Calcd. for Ci2Hi4N2O2: C, 66.0; H, 6.5. Found: 
C, 66.2; H, 6.6. 

This amide was hydrogenated at 60 p.s.i. in methanol over 
5 % palladium-on-carbon, giving an 87% yield of 4-[3-(3-
pvridvl)-propionyl]-morpholine, b .p . 188-190° at 1 mm., 
M 2 4- 6D"1.5457. 

Anal. Calcd. for Ci.Hi6N202: C, 65.4; H, 7.3. Found: 
C, 65.2; H, 7.5. 

By heating a solution of the above morpholide and a 10% 
excess of phenethyl bromide in acetonitrile at reflux for 18 
hr. there was obtained the phenethyl quaternary salt. Re
moval of the solvent in vacuo left an oil which could not be 
crystallized. An aqueous solution of this oil was hydro
genated over platinum oxide at 60 p.s.i. and 50°. Work-up 
of the reaction mixture as for similar hydrogenations in 
method B gave 84% of 4-[3-(l-phenethyl-3-piperidyl)-pro-
pionyl]-morpholine, b.p. 217-219° at 0.3 mm. 

Anal. Calcd. for C20H30N2O2: C, 72.7; H, 9.2. Found: 
C, 72.8; H, 9.1. 
SYRACUSE 1, N. Y. 

(20) The general procedure of J. E. LuVaIIe, D. B. Glass and A. 
Weissberger, T H I S JOURNAL, 70, 2223 (1948). 


