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and acetoue cyanohyvdrin in the nsual manuer®), and I-piperidino-
¢yclohexanenitrile’ with phenyllithium according to the above
procediire gave the following componnds in 80-84¢; yield.

1-(2-Imino-1,1-dimethyl-2-phenylethyl)dimethylamine, bp 95—
06° (2 mm). Anal. Caled for CHisNy: N, 1472, Found:
N, 14.50.

1-(2-Imino-1,1-dimethyl-2-phenylethyl)morpholine, bp 115-
120° (0.2 mm), mp 45-47° (hexane). Anal. Caled for C,sHy-
N,O: N,12.06. Found: N, 12.13.

1-(1-Benzimidoylcyclohexyl)piperidine, bp 148-151° (0.2 mm),
mp 88-90° (hexane). Anal. Caled for CisHxNa: N, 10.36.
Found: N, 10.24.

1-[2-Imino-1,1-dimethyl-2-(p-chlorophenyl)ethy!]piperidine.—
A solution of 115 g (0.6 mole) of p-chlorobromobenzene in 600 ml
of ether was stirred and cooled to —15° in an ice—salt bath and
treated dropwise, over a period of 15 min, with 380 ml of 1.6 N
n-butyllithium in hexane (0.6 mole) while maintaining the tem-
perature at —7 to —12°  The pale vellow solution was stirred
for an additional 30 min at —10° and then was treated with a
solutionn of 76.0 g (0.5 mole) of a-piperidinoisobutyronitrile in
300 ml of ether. A yellow-orange precipitate began to separate
from the mixture after abont 30 min. After standing for 4 days
at room temperature, the mixture was added to a cold NH,Cl
solution and processed in the mamier described for Ia to give
06.2 g (734%) of pale yellow product, bp 155-138° (0.5 mm).

Anal. Caled for C;HaCINy: N, 10.38. Found: N, 10.75.

1-(1,1-Dimethyl-2-phenacetylimino-2-phenylethyl)piperidine
Hydrochloride (4).—A stirred solution of 40.0 g (0.17 mole) of 1a
in 200 ml of benzene was maintained at 15-20° during the drop-
wise addition of a solution of 27.0 g (0.17 mole) of freshly dis-
tilled phenacetyl chloride in 100 ml of benzene. The mixture
was refluxed for 1 hr, cooled, and filtered to give 62.5 g (93%) of
produet, mp 160-165°.  After two crystallizations from 250-ml
portions of isopropyl alcohol, the material weighed 39.3 g, mp
168-170°, AN 5,85 and 5.98 u (C=0 and C=N\).
1-(3-Amino-«,a-dimethylphenethyl)piperidine.—A solution of
20.0 g (0.13 mole) of Ia in 100 ml of ethanol was treated with
0.0 g of PtO,.  The mixture was placed in a Parr apparatus under
3 atm of hydrogen and heated to 50°.  The theoretical quan-
tity of hydrogen was consnmed in 6 hr.  The mixture was filtered
aud the filtrate was councentrated under reduced pressure to
give 25.1 g (82¢7) of colorless product, bp 105-107° (0.1 mm),
mp 56-39°. After crystallization from hexane, it melted at 61.5—
63°.

Anal.  Caled for Ci;:HasNy: N, 12.06. Found: N, 11.83.

The HCI salt is 14 and the phenacetyl derivative is 15.

The dimethylamino analog (above) was hydrogenated in a
similar manner to give 64¢7 yield of the amine, bp 87-89° (0.5
mm). The HCI salt is 16.

2-Methyl-2-piperidinopropiophenone Hydrochloride (17).—To
170 ml of cold concentrated HCI was added 34.9 g (0.15 mole) of
Ia; the mixture was refluxed for 24 hr, cooled, and treated with a
solntion of 100 g of NaOH in 130 ml of water. The product was
extracted with ether and the combined ethereal solutions were
dried (MgS0,). After evaporation of the solvent, the residue was
fractionated to give 31.8 g (91Y) of pale yellow liquid, bp 100-
101° (0.2 mm) [1it.* bp 110-112° (0.5 mm)]. This base was con-
verted to the HCI salt in the usnal manner (see preparation of Ia).

The ketones 19 and 20 were obtained in the same manuer by
hydrolysis of the corresponding imino componunds.

Appetite Depressant Test Procedure.—\lice were deprived of
food (water ad libitum) for about 18 hr. Aqueous solutions of
the test drngs were administered orally to groups of mice (10/
dos=e) and after 13 min they were offered food pellets (Rockland
Mouse Diet) for a period of 1 hr.  The amount of food consumed
during this period was then determined. The anorectic activity,
expressed in milligrams per kilogram, is the approximate dose
which cansed a 309 decrease in the normal food intake. A
similar test procedure was used when a compound was tested
in dogs.
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To study the biological effects of replacement of the
aromatic rings by pyridine rings in the antidepressant
drug, 5-(3-dimethylaminopropyl)-10,11-dihydro-5H-di-
benzo [b,flazepine,! the diaza compound I was prepared
as shown in Chart I
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Pyrolysis of 4.4'-diamino-3,3'-dipicolyl* ax the di-
phosphate salt (II) at temperatures in the range of
300°% gave the tricyclic amine III, which was con-
verted into I by alkylation with dimethylaminopropyl
chloride and sodium hydride. The latter was charac-
terized as the tetrahydrochloride and dimaleate salts.

The nmr spectrum of I,* measured in CDCl; with
TMS as internal standard on the Varian A-60. is con-
sistent with the assigned structure and shows: (a)
the protons at positions 1 and 9 of the ring. being the
least shielded are furthest downfield, show a singlet
at 6 8.31 (2 H); (b) the doublets centered at & 8.20
(2 H) and 6.95 (2 H) are assigned to the protons at
positions 3,7 and 4,6 of the ring, respectively; (¢)
the bridge protons at C-10 and -11 appear as a singlet
at 8 3.11 4 H); (d) the triplets centered at 6 3.92 (2 H)
and 2.30 (2 H) and the quintet at 1.77 (2 H) are the
a, v, and B protons, respectively, of the propyl side
chain; (e) the strong singlet at § 2.18 corresponds to
the six protons of the N (CHjs). group.

Compound I was remarkably inactive in most bio-
logical testing procedures. The compound at an oral
dose of 10 mg/kg did not antagonize tetrabenazine-
induced sedation® in mice. The standard! had an
ED;s of 0.5 mg/kg in this test procedure. At oral
doses of 2-15 mg/kg in the cat, no significant be-
havioral changes were noted. The ED;, in witro

(1) Imipramine: W. Schindler and ¥. Hifliger, Hele. Chim. Acta, 37,
472 (1954).

(2) E. C. Taylor, A. J. Crovetti, and N. E. Boyer, J. Am. Clem. Soc.,
79,3549 (1957).

(3) W. Schindler and F. Hafliger, U. 8. Patent 2,764,380 (1956).

(4) The author is indebted to Mr. Milton D. Yadiz of the Physical
Organic Cliemistry Department of the Schering Corp. for tlee interpretation
of the nmr data.

(5) Yor a review of this procedure, see V. G. Vernier, H. M. Hanson,
and C. A. Stone in “'Psvehosomatie Medicine,” J. H. Nodine und J. 11,
Moyer, Ed., Lea and Fehiver, Pldladelphia, a., 1062, Chapter 80,
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antihistaminic activity (guineca pig ilcum) of 1 wus
greater than 40 wg/l., whereas the standard drug huad
an IED;pof 14 pg /1.6

Experimental Section®

4,4’-Diamino-3,3’-dipicolyl Diphosphate (II).—The dinmina
compound (10 g), mmp 245-250°,% was dissolved in ethanol and
350 HyPOs was added dropwise nutil no farther precipitation
ovearred.  The ernde product was filtered, air dried, and used
directly in the next step; vield 14.8 g.

2,8-Diaza-10,11-dihydro-5H-dibenzo|),/]azepine (III).-~The
diphosphate (I, 32.0 g) was heated at 205-305° for 4 hr.  After
cooling, the black solid was snspended in water and the mixinre
wis made strongly busic with NaOH (30¢¢) solution. The
crnde product was filtered and air dvied: vield 12.2 g (754 ).
A small sample was sublimed at a bath temperatire of 280-285°
and the light yellow sublimate was rerryvstallized from dilute
ethmiol; mp 200-202°,

Anal. Caled for CLll) Ny-0511.0: 5 69.88; 11, 5.87; N,
2098, Found: C, 60.50; H, 5.54: N, 20.5%,

5-Dimethylaminopropy!-2,8-diaza-10,11-dihydro-5H-dibenzo-
|, /]azepine (I).—-A mixture of 10 g (0.05 mole) of the amine I1T,
2.6 g oof Nall (5040 in mineral oily and 150 1l of xylene was
heated under reflux with stirring for 2 e A solution of 6.6 g
of dimethylaminopropyl chlovide in 50 ml of xylene wax added,
and the mixture was refluxed with stirving for 15 hr. Dilute
(10¢ ) HCI was added, and the organic laver was separated aud
disenrded.  The wcid solution was made basie with NHOH and
extracted with CHCl;.  The solvent was removed and the prod-
net was distilled, bp 206-210° (0.2 mm), vietd 7.0 g (48¢,).

Arnal, Caled for CplleNg: 0 72300 1, 7.85; N, 1084,
Found: ¢, 7LO8; 11, 812 N, 1950,

The dimaleate salt wuas prepared unl reerystallized {rom
cthanol-¢ther; mp 156-157°.

Anal. Caled for CellaNg-20C 0O G 38,86, 11, 588
N, 1080, Found: €, 57.08: 11, 5.94; N, 1008,

The tetrahydrochloride wus rvecrystallized froin absolutu
cthanal-ether; mp 223-224° dec.

Anat. Caled for CpHwNy-4HCL € 47,67 1, 62125 N 1308,
Found: ) 47.60; T, 6.7 N, 13.07.

6y DRiplogicat data reported Lierein was olaained Oy Deso 10 150 1osulcawnnt
K. Taber of the Biotogien]l Rexcareh Division of Selheriag Corp.

1Ty Micraanalysis by Mreo 120 Cannor of tlhese labwratories. At metling
poinls are nneorrecled.  Condilivas for masiitaan yvield were not sindied.
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As a part of a continuing nvestigation of amino-
alkyl derivatives of heterocyvelic compounds, we have
prepared for pharmacological study the 2-phenylin-
dolizines and their 5.6,7.8-tetrahydro derivatives listed
in Table I. The indolizines were obtained by treating
the quaternary salts formed from 2-bromoacetophenone
and  the appropriately substituted pyridines with
sodium bicarbonate.!  To avoid difficulty at the quater-
nization step, the compounds with an aminoalkyl group
were made by reducing an alkyl carbamate group with
lithium aluminum hydride after the indolizine ring had
been formed. Most of the indolizines were unstable
to light and air and darkened rapidly.  However, the

(Htay DI Ames, 01 Grey, and WO A, Jones, /. Clhent, See., 102
U030 (G100 Westplnl, IS, Junre aml W, Heffe, Aceh. Vharm., 294, 37

VG (o) Vo 8. Ven(urella, J. Phaenc Sed., 52, 868 (1V63); §8, 107 (10tity;
63, 11G6 (1064,
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quaternary salts of the tertiary alkyl bases were vela-
tively stable.  No bisquaternary salt was {formed, even
with excess alkyl halide.

The indolizines were not hy:lrogenated with palla-
dium or platitnim eatalysts but were reduecd enaily to
the 5,6,7.8-tetrahydro compounds with Raney nicked
at room temperature.  The tetrahydro  derivatives
were somewhat muore stable than the parent com-
pouinds, and =alts of the aminoalkyl compounds were
ubtained.

Pharmacology.© "I'h¢ compounds were screencd for
their effects on the central nervous =ystem in niee?
and i some instances inoeats. In mice (orally) the
tertiary  aminoalkylindolizines (2. 8, Table [). were
stimulants ot P 5 mg kg, depressants at higher doses,
and lethal (convulsions) at 100 mg, kg, Compound 6
proditced a locomotor depression at 1 mg, kg which was
pronounced at 30 mg ke, and it was lethal at 100 mg/
kg, The secondary amine 4 was less active, exhibiting
shght to marked ataxia at 10-100 me, kg, and it was
lethal ot 300 me kg, The 5.6.7 8etrahydro deriva-
tives 12 and 13 had an action similar to that of the
parent compounds but wers less active and less toxie.
The carbamate 3 and its tetrahvdro derivative 11
produced w slight depression onlyv. at 30-100 mg ke,
and were nonlethal at 1000 mg kg, The dimethyl-
amide 7 wag a stimulant at 10-30 mg/ kg, 1 depressant
at higher doses. and lethal 2t 1000 mg kg,

In cats ooally) 6 produved stimulation at | 1o
mg ke, while 7 and 8 at 4-30 my/ ke caused stinuilation
followed by cmesis.

LExperimental Seetion!

Pyridylalkylamine Carbamates.- A solution af 1.5 mole of 1l
amipoalkyvlpyridine and 1 g of pyridine in 300 ml of CHCL
was stirred und kept below 40° while 0.6 mole of ethyl ehlore-
formate was added.  After severnl hours 50 wml of water was
added aud the mixture was kept overnight. Strong NaOll
=olition was added with cooling until the mixtnre was <trongly
basie, and the CHClL was separated, dreied briefly (1GCOy),
tiltered, and distilled.

2-(3-Aminopropyljpyridine. - 5-( 2-Pyvridyl)prapionitrile {52 g
in 400 ml of ethanol saturated with N1y wias hydrogenanted at
70-75° with 10 g of Raney nickel nider 100 kg/en® of hyvdragen.
The product was distilled.

2-(3-Methylaminopropyljpyridine.- -2-(3-N-Carbethoxymuilo-
propyDpyridine (27.5 g) added dropwise to 10 g of LiAllly
500 ml of ether was stivred and vefluxed for 6 hr. The cooled
mixture was decomposed by the sucressive additiare of 4 ml of
water, O ml of 15% NaOTH, aud 27 ml of water, and after 1 hr
the precipitate was filtered and washed by shurrying it with move
cther. The =olution was dried (K;COy), filtered, and distilled.

N,N-Dimethyl-4-(2-pyridyl)butyramide.—1-(2-Pyridyvl)butyrie
acld was heated in a metal bath at 210-220° (aiv condenser} and
dimethylamine was pussed through the wolten mixinre natil
the ncid carbonyl had disappeared froin the infrarved speetrim
of the melt (1.5-2 hr). The residue was dissolved in beuscne,
filtered, and distilled, bp 119-121 (1 1nm),® yield 70¢,.

N-Phenacylpyridinium Bromides.-—Molar equivalents of the
pyridine und 2-bromoacetophenone were refluxed in henzene for
14-20 hr.  The benzene waz decanted from the guaternary salt

€2) We are iuadebied (o Do ¥ Irwia i Deparbment of Psyeaiatey, T
Univeraity of Oregon Meldical Selool, Portland, Ore.l and che Diclongieat
Division of tue Schiering Con. far tlds dala.

(3) & Irwin in “Clinical Pharmacologiea] "Teclmignes,” J, 11, Nodine
and . 8. Sieeler, 1l Yewchook Medieal Pablishers, Tne., Clacaga, 10
1064, Chaper 4.

t4) Melting paints were taken in capithaey tubes ma Herslcdaerg appiracas
and are uncorrected,  Tle physical constants of pyridine intermediales ace
m Talste 1T,

i J0 Ernestoand ) Poua, Chene Lasdyp, 810 543 (10354 @ive Lp o
cO5 mm).
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