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1
11-AMINOCALKYL- AND :
11-CYCLICAMINOMORPHANTHRIDINES.

RELATED CASES

This application is a continuation:in-part of my co- 5

pending applications Ser. Nos. 848,355 now U.S. Pat.
No. 3,699,099 and 48,506, now abandoned, filed Aug.

7, 1969, and June 22, 1970, respectively.
DESCRIPTION OF THE INVENTION

The compounds of the present invention may be rep-

resented by the following formulae:

I

in which X and Y are members of the group consisting
of hydrogen, halogen such as chloro, bromo and fluoro,
an alkyl of 1 to 4 carbon ‘atoms ‘such as methyl and
ethyl, an alkoxy of 1 to 3 carbon atoms such as meth-
oxy, ethoxy and propoxy, a thio-lower alkyl such as thi-
omethyl and thioethyl and trifluoromethyl, R, R, and
R, are hydrogen or a lower:alkyl of 1:to-4 carbon
atoms, n is 0 to 4 and ‘Am-is selected:from: .

R;
a. =N
\R,

in which R; and R} are selected from hydrogen, lower
alkyl of 1 to 4 carbon atoms such as methyl, ethyl or
isopropyl and a phenyl-lower alkyl of 7 to 13 carbon
atoms such as benzyl, phenethyl or phényliso'propyl, or

b. a heterocyclicamino group such as morpholino,
pyrrolidino, piperidino, N-lower alkyl piperazino in
which the lower alkyl is 1 to 4 carbon atoms such as N-
methyl piperazino, N-phenyl-lower alkyl pipérazino’in
which the lower alkyl is 1 to 4 carbon atoms such as N-
benzyl piperazino and N-(hydroxy-lower alkyl)-
piperazino groups in which the lower alkyl is I'to 4 car-
bon atoms such as 4-( 8-hydroxyethyl pipérazino), arid
is a Gyclicamino group such as 3-piperidyl, 4-piperidyl,
3-pyrrolidyl, 3-homopiperidyl and 4-homopiperidyl.

The compounds of the present invention may be con-
veniently prepared from the corresponding  11-
aminoalkyl-5,6-dihydromorphanthridines and the 11-
cyclicamino-5,6-dihydromorphanthridines which have
the following formulae o
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\ H
N
3 ¥
)
'
Ry

in which ¥, ¥, R, Ry, Ry, n, Am and
-C N-
are as previously defined.
Representative of the compounds which may be em-
ployed as starting materials are
11-(3-dimethylaminopropyl)-5,6-dihydromorphan-
thridine,
2-chloro-11-(3-dimethylaminopropyl)-5,6-dihy-
dromorphanthridine,
8-chloro-11-(3-dimethylaminopropyl)-5,6-dihy-
dromorphanthridine, '
2-trifluoromethyl-11-(3-dimethylaminopropyl)-5,6-
dihydromorphanthridine, '
11-(3-diethylaminopropyl)-5,6-dihydromorphanthri-
dine, i
2-chloro-11-(3-diethylaminopropyl)-5,6-dihy-
dromorphanthridine, '
_8-chloro-11-(3-diethylaminopropyl)-5,6-dihy-
dromorphanthridine,
2-trifluoromethyl- 1 1-(3-diethylaminopropyl)-5.6-
dihydromorphanthridine, '
1 1-(3-methylaminopropyl)-5,6-dihydromorphanthri-
dine,
2-chloro-11-(3-methylaminopropyl)-5,6-dihy-
dromorphanthridine,
8-chloro-11-(3-methylaminopropyl)-5,6-dihy-
dromorphanthridine,
2-trifluoromethyl-11-(3-methylaminopropyl)-5,6-
dihydromorphanthridine,
11-(N-methyl-N-benzylaminopropyl)-5,6-dihy-
dromorphanthridine,
2-chloro-11-(N-methyl-N-benzylaminopropyl)-5,6-
dihydromorphanthridine, )
8-chloro-11-(N-methyl-N-benzylaminopropyl)-35,6-
dihydromorphanthridine,
2-trifluoromethyt-11-(N-methyl-N-
benzylaminopropyl)-5,6-dihydromorphanthridine,
11-(N-methyl-piperazinopropyl!)-5,6-dihydromor-
phanthridine,
2-chloro-11-(N-methyl-piperazinopropyl)-3,6-dihy-
* dromorphanthridine,

" 8:chloro-11-(N-methyl-piperazinopropyl)-5,6-dihy-

dromorphanthridine,
2-trifluoromethyl-11-(N-methyl-piperazinopropyl)-

5,6-dihydromorphanthridine,
11-[3-(4-hydroxyethylpiperazinopropyl)]-5,6-dihy-

dromorphanthridine, :
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2-chloro-11-[ 3-(4-hydroxyethylpiperazinopropyl) ]-
5,6-dihydromorphanthridine,

8-chloro-11-[ 3-(4-hydroxyethylpiperazinopropyl) }-
5,6-dihydromorphanthridine,

2-trifluoromethyl-11-[3-(4-
hydroxyethylpiperazinopropyl)]-5,6-dihydromor-

R H

1

—N

phanthridine,

'11-(N-methyl-4-piperidyl)-5,6- dlhydromorphanthn-
dine,

2-chloro-11- (N methyl 4-plpendyl) -5, 6 -dihy-

-, -» dromorphanthridine, .

8-chloro-11-(N-methyl- 4-p1per1dyl) 5 6-d1hy-
dromorphanthridine,

2-trifluoromethyl-11- (N-methyl-4-p1per1dyl) 5 6-
dihydromorphanthridine, ‘

11-(N-benzyl-4-piperidyl)-5 6-d1hydromorphanthrr- '

. dine,
2-chioro-11-(N- benzyl 4-p1per1dyl) -5 6-d1hydromor-
. .phanthridine,
“8-chloro-11-(N- benzyl-4-piperidyl)-5,6-dihydromor-
phanthridine,
2-trifluoromethyl-11-(N- benzyl 4-p|per1dyl) -5, 6-
dihydromorphanthridine,
11-(N-methyl-3-piperidyl)-5 6-d1hydromorphanthn-
dine,
"2-chloro-11-(N-methyl- 3-plper1dyl) <5, 6 dlhy-
dromorphanthridine,
8-chloro-11-(N-methyl-3- plperrdyl) -5,6- drhy-
_, dromorphanthridine, '
‘2-trifluorométhyl-11-(N-methyl- 3-plper|dyl) -5, 6-
. dihydromorphanthridine,
11 -(N- ethyl-S-pyrrohdyl) -5, 6 dlhydromorphanthrr-
dine,
11-(N-benzyl- 3 pyrrohdyl) -5 6-d|hydromorphanthn-
" dine, ' ¢
11-(N-methyl-3-homopiperidyl)-5, 6 dlhydromor-
phanthridine.

" The above described starting materials are dlsclosed ‘

in my U.S. Pat. No. 3,267,094 issued Aug. 16, 1966.
"They may be prepared by the methods disclosed in that
patent as well as other more recently developed meth-
ods.” :

In the preferred practrce of the present invention the
“compounds are prepared by treating the appropriate
5,6-dihydromorphanthridine starting material with ac-
tive manganese dioxide under reflux conditions in a
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suitable solvent such as benzene. When. the reaction is
complete the manganese dioxide is filtered off, rinsed
with benzene and the filter concentrated to yield the
desired material which may be puriﬁed by conventional
means. The described process may be 1llustrated as fol-
lows: v

in which all symbols are as previously defined. -
Representative of the compounds which may be pre-
pared by the described process are the following:
11- (3-drmethylammopropyl)-morphanthndme,
‘2-chloro-11 (3-d1methy1ammopropyl)-
morphanthridine,
8-chloro-11 (3-dlmethylammopropyl)-
lmorphanthndme, .
2-trifluoromethyl-11 (3-d1methylammopropyl )-
morphanthridine, . -
T 11-(3- dxethylammopropyl)-morphanthndme,
2-chloro-11-(3-diethylaminopropyl)-
morphanthridine,
8-chloro-11-(3-diethylaminopropyl)-
morphanthridine, )
2-trifluoromethyl- 11 -(3-diethylaminopropyl)-
morphanthridine,
11-(3-methylaminopropyl)-morphanthridine,
2-chloro-11- (3-methylammopropyl)-
morphanthndme,
8-chloro-11- (3-methylammopropyl)-
morphanthrrdme,. ’
2-trifluoromethyl-11-(3- methylammopropyl)-
morphanthridine,
11-(N-methyl-N- benzylammopropyl)-
morphanthridine,
2-¢hloro-11-(N-methyl- N- benzylammopropyl)-
morphanthridine, ' -
8-chloro-11-(N-methyl- N benzylammopropyl)

2-trifluoromethyl-11- (N methyl N-

. benzylaminopropyl)-morphanthridine, °

11- (N-methyl-pnperazmopropyl)-morphanthndme,
2-chloro-11 (N-methyl-prperazmopropyl)

8-chloro-11-(N-methyl- plperazmopropyl)-

. morphanthndme,

2-trifluoromethyl-1 1-(N- methyl-plperazmopropyl)
morphanthridine,
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11-[3-(4-hydroxyethylpiperazinopropyl)]-
morphanthridine,
2-chloro-11-[3-(4-hydroxyethylpiperazinopropyl)]-
morphanthridine,
8-chloro-11-[3-(4-hydroxyethylpiperzinopropyl) ]-
morphanthridine,

2-trifluoromethyl-11-{3-(4-
hydroxyethylpiperazinopropyl) ]-morphanthridine,

1 1-(N-methyl-4-piperidyl)-morphanthridine,
2-chloro-11-(N-methyl-4-piperidyl)-
‘morphanthridine,

8-chloro-11-(N-methyl-4-piperidyl)-
morphanthridine,

2-trifluoromethyl-1 1-(N-methyl-4-piperidyl)-
morphanthridine,

11-(N-benzyl-4-piperidyl)-morphanthridine,
2-chloro-11-(N-benzyl-4-piperidyl)}-
morphanthridine,

8-chloro-11-(N-benzyl-4-piperidyl)-
morphanthridine,

2-trifluoromethyl-11-(N-benzyl-4-piperidyl)-
morphanthridine,

11-(N-methyl-3-piperidyl)-morphanthridine,
2-chloro-11-(N-methyl-3-piperidyl)-
morphanthridine,

8-chloro-11-(N-methyl-3-piperidyl))-
morphanthridine,

2-trifluoromethyl-11-(N-methyl-3-piperidyl)-
morphanthridine,

11-(N-ethyl-3-pyrrolidyl)-morphanthridine,

1 I-(N-benzyl-3-pyrrolidyl)-morphanthridine, and

11-(N-methyl-3-homopiperidy!)-morphanthridine.

The compounds of the present invention have been
found to possess utility as pharmaceutical and veteri-
nary agents, especially as central nervous system de-
pressants. For example, in mouse behavioral studies the
compound 11-(3-dimethylaminopropyl) morphanthri-
dine was found in a dose of 10 mg/kg intraperitoneally
to cause central nervous system depression. The studies
also indicated that the compound had an LDs, in excess
of 100 mg/kg intraperitoneally.

The forementioned compound was also tested for
tranquilizing activity in mice which had been isolated
to induce an antisocial aggressive behavior. In the tests
the compound was administered to the mice in doses of
5 and 20 mg/kg intraperitoneally and found to have an
EDys, of about 20 mg/kg. The compound was also tested
for analgetic activity in mice and was found to be effec-
tive against the effects of electrical stimulation in doses
of 40 mg/kg intraperitoneally.

When employed as pharmaceutical agenis the com-
pounds are preferably used in the form of acid addition
salts. Such acid addition salts may be conveniently pre-
pared by conventional means such as by contacting the
compounds with a suitable acid in a mutual solvent and
then removing the solvent to obtain the desired salt.
Examples of acids which may be used are hydrochloric
acid, succinic acid, tartaric acid, benzoic acid or fu-
maric acid.

Quarternary ammonium salts of the compounds may
be formed by conventional techniques employing a
suitable alkylating agent such as methyl chloride,
methyl iodide or ethyl bromide.

Pharmaceutical dosage forms containing the active
ingredients are generally prepared by combining the
active ingredient or ingredients with a major amount of
one or more suitable pharmaceutical diluents and then
forming the resulting mixture into unit dosage forms
suitable for oral or parenteral administration.
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6

The unit dosage forms will generally contain from 5
to 250 mg. of the active ingredients. One or more of
such units may be administered daily depending upon
the patient’s physical size and the severity of the condi-
tion being treated. However, generally the daily dosage
will not exceed 150 mg. of the active ingredient per kil-
ogram of the patient’s body weight.

Representative of a suitable pharmaceutical compo-
sition which may be prepared are the following:

TABLETS

11-(3-Dimethylaminopropyl)
morphanthridine 2
Methyl cellulose, 400 cps.
Lactose

Magnesium stearate
Starch

N
2 0% 9 42 g

0.
1.

The powders, other than magnesium stearate, are
granulated with water, passed through a No. 16 mesh
screen and dried at 50° C. Magnesium stearate is mixed
in and 40 mg. tablets are pressed.

The practice of the invention is further illustrated by
the following examples:

EXAMPLE 1
11-(3-Dimethylaminopropyl)morphanthridine

Active manganese dioxide (25 grams) is refluxed
with 250 ml. of benzene using a water separator. After
2 hours, 5.3 grams (0.019 mole) of 11-(3-
dimethylaminopropyl)-5,6-dihydromorphanthridine in
100 ml. of benzene is added and the suspension stirred
and refluxed for 18 hours. The MnQO, is filtered off,
rinsed with benzene, and the filtrate concentrated to
yield the crude base. Chromatography over silica gel
using benzene-methanol (19:1) as eluent followed by
benzene-diethylamine (40:1) affords 11-(3-
dimethylaminopropyl)morphanthridine.

Anal. Calcd. for CgHyN,y: C, 81.97; H, 7.97; N,
10.06.

Found: C, 82.24; H, 8.31; N, 10.22.

EXAMPLE 2

The process of Example 1 is repeated employing in
place of 11-(3-dimethylaminopropyl)-5,6-dihydromor-
phanthridine one of the following:

2-chloro-11-(3-dimethylaminopropyl)-5,6-dihy-
dromorphanthridine,

8-chloro-11-(3-dimethylaminopropyl)-5,6-dihy-
dromorphanthridine,

2-trifluoromethyl-11-(3-dimethylaminopropyl)-5,6- .
dihydromorphanthridine, !

11-(3-diethylaminopropyl)-5,6-dihydromorphanthri-
dine,

2-chloro-11-(3-diethylaminopropyl)-5,6-dihy-
dromorphanthridine,

8-chloro-11-(3-diethylaminopropyl)-5,6-dihy-
dromorphanthridine,

2-trifluoromethyl-11-(3-diethylaminopropyl)-5,6-
dihydromorphanthridine,

11-(3-methylaminopropyl)-5,6-dihydromorphanthri-
dine,

2-chloro-11-(3-methylaminopropyl)-5,6-dihy-
dromorphanthridine,

§-chloro-11-(3-methylaminopropyl)-5,6-dihy-
dromorphanthridine,

2-trifluoromethyl-11-(3-methylaminopropyl)-5,6-
dihydromorphanthridine,

11-(N-methyl-N-benzylaminopropyl)-5,6-dihy-
dromorphanthridine,
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11-(N-methyl-piperazinopropyl)-morphanthridine,
2-chloro-11-(N-methyl- -piperazinopropyl)-

7 8
i : dhloro-l lh(Nt l:niithy] -N- benzylammopropyl) -5,6- hydroxyethylpiperazinopropy!) ]-morphanthridine, re-
jhydromorphanthridine, spectively.
8-chloro-11-(N-methyl-N- benzylammopropyl) -5, 6- : v
dihydromorphanthridine, - . EXAMPLE 3
2-trifluoromethyl-11-(N-methyl-N- . =~ - 5. The process of Example 1 is repeated employing in
benzylaminopropyl)-5,6-dihydromorphanthridine, place of 11-(3- dimethylaminopropyl)-5,6-dihydromor-
11-(N-methyl- pnperazmopropy]) -5,6- dlhydromor- phanthridine one of the following:
phz:ar::tl‘ll)l:’:lc_icl)nlei (Nomethyl- plperazmopropyl) 5 6-di i 11-(N-methyl-4-piperidyl)-5,6- dlhydromorphanthn-
- ihy- ine,
dromorphanthridine, 10 2-chloro-11-(N-methyl-4-piperidyl)-5,6-dihy-
8-chloro-11-(N-methyl-piperazinopropyl)-5,6- dlhy- dromorphanthridine,
dromorphanthridine, 8-chloro-11-(N-methyl-4-piperidyl)-5,6-dihy-
2-trifluoromethyl-11- (N-methyl-plperazmopropyl)- dromorphanthridine,
5,6-dihydromorphanthridine, i 2-trifluoromethyl-11-(N-methyl-4- piperidyl)-5,6-
11-[3-(4- h);:iroxyethylp1perazmopropy1)] -5,6- dlhy- 15 dihydromorphanthridine,
dromorphanthridine 11-(N-benzyl-4-piperidyl)-5,6- dlhydromorphanthrl-
. . 2-chloro-11-[3- (4- hydroxyethylplperazmopropyl)]- .dine,
5 6- dlhydromorphanthndme, 2-chloro-11- (N-benzyl 4-plper1dy1) -5,6- dlhydromor-
8-chloro-11-{3-(4- hydroxyethylplperazmopropyl)] phanthridine,
5,6-dihydromorphanthridine, 20  8-chloro-11-(N-benzyl- 4 plperldyl) 5 6-dihydromor-
2-trifluoromethyl-11-[3-(4- phanthridine,
hydroxyethylplperazmopropyl)] 5 6-dihydromorphan- 2-triftuoromethyl-11-(N-benzyl-4-piperidyl)- -5,6-
thridine, respectlvely, dihydromorphanthridine,
_ tozobltﬁm 1103 dimethy] b 25 ai 11-(N-methyl-3-piperidyl)-5,6- dlhydromorphanthrl-
chloro- imethylaminopropyl)- ine,
morphanthridine, 2-chloro-11-(N-methyl-3-piperidyl)-5,6-dihy-
8-chloro-11-(3-dimethylaminopropyl)- : dromorphanthridine,
‘morphanthridine, 8-chloro-11-(N-methyl-3-piperidyl)-5,6- dlhy-
2-trifluoromethyl-11- (3-d1methylammopropyl)- dromorphanthridine,
mc;qp?;m;hrtllclh?e, - L : 30 d}21 t;lﬂuororﬁetl:{]l iil -(N-methyl-3-piperidyl)-5,6-
‘ iethylaminopropyl)-morphanthridine, ihydromorphanthridine, ,
“2-chloro-11-(3-diethylaminopropyl)- - 11-(N-ethyl-3-pyrrolidyl)-5,6- dlhydromorphanthrx-
morphanthridine, ' dine,
8-chloro-11-(3-diethylaminopropyl)- 35 11-(N-benzyl-3-pyrrolidyl)-5,6- dlhydromorphanthn-
-morphanthridine;, dine, and
2-trifluoromethyl-11-(3-diethylaminopropyl)- . . 11-(N- methyl-3-homopiperidyl)-5,6- dlhydromor-
morphanthridine, . phanthridine, respectively,
11-(3- methylammopropyl) morphanthrldme, : to obtain,
2-chloro-11-(3- methylammopropyl)- ; 40 11-(N- methyl 4-p1per1dyl) -morphanthridine,
morphanthridine, 2-chloro-11-(N-methyl-4-piperidyl)-
8-chloro-11-(3-methylaminopropyl)- morphanthridine,
morphanthrldme, . 8-chloro-11-(N-methyl-4- plpendyl)-
2-trifluoromethyl-11-(3-methylaminopropyl)- 'morphanthndme, i
-'morphanthndme, . 45 2-trifluoromethyl-11-(N- methyl- 4 plperldyl)-
11-(N-methyl-N- benzylammopropyl)- morphanthndme,
morphanthridine, 11-(N-benzyl-4-piperidyl)- morphanthrldme,
2-chloro-11-(N- methyl-N -benzylaminopropyl)- 2-chloro-11-(N-benzyl-4-piperidyl)-
morphanthridine, morphanthridine,
8-chloro-11-(N- methyl N-benzylaminopropyl)- 50 - 8-chloro-1 1-(N-benzyl-4-piperidyl)-
morphanthridine, morphanthridine, -
2-trifluoromethyl-11-(N-methyl-N- 2-trifluoromethyl-11-(N-benzyl-4-piperidyl)-
benzylaminopropyl)-morphanthridine, morphanthridine,

11-(N-methyl-3-piperidyl)-morphanthridine,
2-chloro-11-(N-methyl-3- plpendyl)-

morphanthridine, 33 morphanthridine,
8-chloro-11-(N-methyl-piperazinopropyl)- 8-chloro-11-(N-methyl-3- plperndyl)
morphanthridine, ‘morphanthridine,
2-trifluoromethyl-11 (N-methyl-plperazmopropyl) 2-trifluoromethyl-11-(N-methyl-3-piperidyl)-
morphanthridine, 60 morphanthridine,
11-[3-(4-hydroxyethylpiperazinopropyl) ]- 11-(N-ethyl-3-pyrrolidyl)- morphanthndme,
morphanthridine, 11-(N-benzyl-3-pyrrolidyl)- morphanthndme, and
2-chloro-11-[3-(4- hydroxyethylp1perazmopropyl)] 11-(N- methyl-3 -homopiperidyl)- morphanthrldme
morphanthridine, ‘respectively.
8-chloro-11-[3-(4- hydroxyethylplperazmopropy1)] .65 I claim:
morphanthridine, and 7 1. A compound selected from compounds of the for-
,‘mulae

2-triftucromethyl-11-[3-(4-
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R

"@\C(@ o=

CHRy (CHRy)

I

in which X and Y are hydrogen, halo, alkoxy of 1 to 3
carbons, alkyl of 1 to 4 carbons, thio-lower alkyl or tri-
fluoromethyl, n is 0 to 4, R, R, and R, are hydrogen or
alkyl of 1 to 4 carbon atoms, Am is

a. N R
\R4

in which R; and R, are hydrogen, alkyl of 1 to 4
carbons or phenyl-lower alkyl of 7 to 13 carbons,
or

b. a heterocyclic amino group selected from morpho-
lino, pyrrolidino, piperidino, N-lower alkyl pipera-
zino, N-phenyl-lower alkyl piperazino and N-
j‘h{cliroxy-]ower alkyl) -piperazino, and

is a cyclicamino group selected from 3-piperidyl, 4-
piperidyl, 3-pyrrolidyl, 3-homopiperidyl and 4-
homopiperidyl and pharmaceutically acceptable acid
addition salts thereof,

2. A compound of Formula I of claim 1 in which X
and Y are hydrogen or chloro.

3. A compound of Formula [ of claim 1 in which X
and Y are hydrogen or chloro, R, R, and R, are hydro-
gen, n is 0, Am is

e
\R4

and R; and R, are hydrogen, alkyl of | to 4 carbons or
benzyl.

4. A compound of Formula I of claim 1 in which X
is hydrogen, Y is chloro, R, R, and R, are hydrogen, n
is 0, Am is

®

Ry
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and R; and R, are hydrogen, alkyl of 1 to 4 carbons or
benzyl.

5. A compound of Formula I of claim 1 in which X,
Y, R, R, and R, are hydrogen, n is 0, Am is

R
—N i

\g,
and R; and R, are hydrogen, alyl of 1 to 4 carbons or
benzyl.

6. A compound of Formula I of claim 1 in which X,
Y, R, R; and R; are hydrogen, n is 0, Am is

_N/Rn
\R1 ’
and R; and R, are methyl.
7. A compound of Formula I of claim 1 in which X
is hydrogen, Y is chloro, R, R, and R, are hydrogen, n
is 0, Am is

Ry
N7

\R4

and R; and R, are methyl.

8. A compound of Formula II of claim 1 in lwhich X
and Y are hydrogen.

9. A compound of Formula II of claim 1 in which X
is hydrogen and Y is chloro.

10. A compound of Formula II of claim 1 in which X
and)@are hydrogen or chloro,

¢ N-
is 33{4-piperidyl and R, is an alkyl of 1 to 4 carbons.
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