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1.  Merefiero a mi memorial de 19 de Septiembre de 2007.

2. Por medio del presente escrito, atentamente me permito solicitar a ese despacho,

el desglose del recibo de pago allegado con mi memorial arriba mencionado, ya que

por un error involuntario se present6, siendo que este tramite solamente aplica para
las solicitudes PCT Sin Publicar, segiin la respuesta emitida por ese Despacho al
Derecho de Peticién cuyo nimero es: 07-089.021.

3. Ruego a usted tomar atenta nota de lo anterior y proceder de conformidad a la

mayor brevedad posible.
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Atendiendo la solicitud contenida en el escrito de fecha 21 de septiembre del 2007 radicado
bajo el nimero 06-006378-00004-0001, ordenase el desglose del recibo de caja N° 07-
74,066 por valor de noventa y nueve mil pesos mcte ($99.000.00), ef cual obra a folio 157
del expediente administrativo, dejando copia dentro del mismo, previa entrega del original al
solicitante para su aplicacion a otro tramite ante esta Superintendencia.

Enviese copia del presente oficic a la Division Financiera, para lo de su competencia.

Notifiguese e! presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.
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Jefe Division de Nuevas Creaciones

El anterior oficio fue notificado por fijacion en lista de fecha,
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RADICACION EXPEDIENTE No. 06-06378

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION

FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 564 DE

FECHA 31 DE MAYO DE 2006 EL TERMINO HABIL SENALADO POR LA LEY

EXPIRA EL 31 DE AGOSTO DE 2006

NQTA: Dentro del plazo de fos seis (8) meses siguientes a partir de la fecha de publicacion
en la gaceta de Propiedad Industrial, deberd solicitar y cancelar el examen de
patentabilidad so pena de que la solicitud caiga en abandono, de acuerdo con lo
establecido en el Articulo 44 de [a Decision 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
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i57] ABSTRACT
A cyclic amine compound is defined by the formula:

/ N\

] B —K

KN A

(CHy)g

in which J is indanyl, indanonyl, indenyl, indenonyl,
indanedionyl, tetralonyl, benzosuberonyl, indanolyl or
a divalent group thereof, K is phenyl, an arylaikyl or
cynnamyl, B is —(CHR22) r—, R22 being H or methy],
—CO— (CHR22)r—, —{(CH—CH—CH)b—,
=CH-—~(CH2)c— or =(CH—CH)d=— and the ring
including T and Q is piperidine. The compound is useful
to treat senile dementia.

17 Claims, No Drawings
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1

CYCLIC AMINE COMPOUNDS AND
PHARMACEUTICAL USE

2

SUMMARY OF THE INVENTION

The invention provides & cyclic amine compound
having the following formula (XXV) and a pharmaco-

This is a division of Ser. No. 07/209,33% now U.S. 5 logically acceptable salt thereof:

Pai. No. 4,895,841, filed June 20, 1988,

The invention relates to a ¢yclic amine compound, a
therapeutical composition and medical treatment of
senile dementia.

STATEMENT OF PRIOR ARTS

With a rapid increase in the population of aged peo-
ple, the establishment of the therapy for senile dementia,
such as Aizheimer senile dementia, is eagerly desired.

Various attempts have been made to treat the senile
dementia with & drug. So far, however, there has been
no drug which is very useful for the treatment of these
diseases,

Stwudies on the development of therapeutic agents for
these diseases have been made from various aspects.
Particularly, since Alzheimer senile dementia is accom-
panied by the lowering in cholinergic hypofunection, the
development of the therapeutic agent from the aspect of
an acetylcholine precursor and an acetylcholinesterase
inhibitor was proposed and has in fact been attempted.
Representative examples of the anticholinesterase inhib-
itors include physostigmine and tetrahydroaminoacri-
dine. However, these drugs have drawbacks such as an
unsatisfactory effect and the occurrence of unfavorable
side effects. At the present time, there are no decisive
therzpeutic agents.

In view of the above situation, the present inventors
have made extensive and intensive studies on various
compounds for many years with a view to developing a
drug which has a persistent activity and a high safety.

As a resalt, the present inventors have found that a
piperidine derivative represented by the following gen-
eral formula (I) can attain the desired object.

Specifically, the compound of the present mvenuon
represented by thc followmg_ ens

10

20

25

memory, and having & persistent activity and 2 high
safety when compared with physostigmine which is a
conventional popular drug in the art, which renders the
compound of the present invention very valuable.

The compound of the present invention was found
based on the ac: : ase inhibitory action and,
therefore, neﬂecﬁwfdrmmmmdmventm of
various diseases which are thought to be derived from
the deficiency of acetylcholine as a neurotransmitter in
VIVO.

Examples of such diseases include various kinds of
dementia including Alzheimer senile dementia and fur-
ther includé Huntington's chorea, Pick’s disease and
ataxia,

Therefore, the objects of the present invention are to
provide a novel piperidine derivative effective as a
pharmaceutical, particularly for trestment and preven-
tion of central nervous system diseases, to provide a
process for preparing the same, and to provide a phar-
maceutical comprising the same as an effective ingredi-
ent.

55

65

XXV)

/N

\.(CH 2)q/

J B Q—K

in whick J is

(&) a group, substitnted or unsubstituted, selected
from the group consisting of (1) phenyl, (2} pyri-
dyl, (3) pyrazyl, (4) quinolyl, (5) cyclohexyl, (6}
quinoxalyl and (7) furyl;

{b) a monovalent or divalent group, in which the
phenyl may have a substituent(s), selected from the
group consisting of (1) indanyl, (2) indanonyl, (3}
indenyl, (4) indenonyl, (5) indanedionyl, (6) tetralo-
nyl, {7} benzosuberonyl, (8) indanolyl and (9)
C¢Hs—CO—CH(CH3)—;

(¢} a monovalent group derived from a cyclic amide
compound;

(d) a lower alkyl or

{¢) a group of R21-—CH=—CH-- in which R2!is hy-
drogen or a lower alkoxycarbonyl;

B is —(CHR¥?}—, —CO—{CHR??),—, —NR-
4—(CHR2%),—, R4 being hvdrogen, a lower alkyl,
an acyl, a lower alkylsulfonyl, phenyl, a substituted
phenyl, benzyl or a substituted benzyl,
—CO—NR5—(CHR2%),—, RS being hydrogen, a
Iower alkyl or phenyl, —CH=CH—(CHRZ},—,
—0OCOO—(CHR2)—, —OOC—NH—(CHR?*
Y—» —NH~—CO~—~(CHR2),~, —CH»—CO—N-
H—(CHR2)—, —(CH;);—CO—NH—(CHR?*
}p—, —CH(CH)}—(CHR2),—, r being zero or an
integer of 1 to 10, R22 being hydrogen or methyl
so that one alkylene group may have nc methyl
branch or one or more methyl branch,
=(CH—~CH=CH)b—, b being an integer of 1 to 3,
=CH—(CH3)~, c being zero or an integerof 1 to
9, =—{CH—CH)s—, d being zero or an integer of 1
to 5 —CO—CH=CH~—CH;~, —CO—CH-
1—CH(OH)—CH;—, —CH{CH;)—CO—N-
H—CH;—, —CH—CH—CO—NH-—(CH});—,
—NH—, —0—, —8—, a dialkylaminoalkylcarbo-
nyl or a lower alkoxycarbonyl;

T is nitrogen or carbon;

Q is nitrogen, carbon or >N—O; and

gisanintegerof 1 to 3;

K is hydrogen, phenyl, a substituted phenyl, an ary-
lalkyl in which the phenyl may have a substituent,
cinnamyl, a lower alkyl, pyridylmethyl, a cy-
cloalkylatky]l, adamantanemethy], furylmethyl, a
cycloalkyl, a lower alkoxycarbonyi or an acyl; and

—~shows a single bond or a double bond.

In the compounds having the formula (XXV), it is
preferable that J is (a) or {b}. In the definition (b), mono-
valent groups of (2), (3) and (5) and divalent groups of
(2) are preferable, In the definition of B, —{(CHR22)r—,
=(CH--CH=—CH)b—, =CH—~CH2)c— and
=(CH—CH)d= are preferable. These preferable
groups of (B) may be connected with (b) of J, in particu-
tar (2) of (b).
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It is preferable in the formula (XXV) that Q is nitro-
gen, T is carbon and qis 1 or 3; and Q is carbon, T is o
nitrogen q and is 2. It is most preferable that Q is T

nitrogen, T is carbon and q is 2.
It is preferable that X is a phenylalky! or a phenylal- 5 )
kyl having a substituent(s} on the phenyl.

Preferable compounds of the invention include: L setralony!
1-benzyl4-((5,6-dimethoxy-I-indanon)-2-ylmethyl. /U Q¥ 2:60 o

O
1-benzyl4-((5,6-dimethoxy-1-indanon)-2-ylidenyl)me- 10 i
thylpiperidine,
1-benzyl4-(($-methoxy-1-indanon)-2-yl)methylpiperi- &
dine,

-continued

I-benzyla-({5,6-diethoxy-1-indanon)-2-yimethylpiperi- indanony]
dine, 15

1-benzyl4-({5,6-methylenedioxy- 1-indanon)-2-yl)me- ﬁ
thylpiperidine,

1-(m-nitroberzyi}-4-((5,6-dimethoxy--indanon).2-
yl)methylpiperidine,

lcyclohexylmethyl-4-((5,6-dimethoxy-1-indanon)-2- 20
yl)methylpiperidine, )

I(m-florobenzyl)-4-((5,6-dimethoxy-1-indanon)-2- benzasuberonyl
yhymethylpiperidine,

1-benzyld-((5,6-dimethoxy-1-indanon)-2-yl)propyl- ﬁ

piperidine, 25 _
1-benzyld-((S-isopropoxy-6-methoxy-1-indanon)-2- 3 "
yl)methylpiperidine and

I-benzyl4-(5,6-dimethoxy-1-oxoindanon)-2- . .
yl)propenyipiperidine, having the below shown for- indanonylidenyl
mula, shown in Example 224. x!i]

o
1
CH30
]OQ= CH—CH==CH N—CH;z

CH;0
OH

40
In addition, the invention provides a therapeutical )
composition which comprises a pharmacologically ef-
fective amount of the cyclic amine compound having
the formula (XXV) or a pharmacologically acceptable
salt thereof and 2 pharmacologically acceptable carrier 45

and then a method for preventing and treating a disease
due to the acetylcholinesterase activity by administer- (3)
ing to a human patient the cyclic amine compound

indanotyl

having the formuia (XXV) or a pharmacologically ac- indeny!
ceptable salt thereof. 50
The perferable compound has the above shown for-
mula in which J is (b). The group (b) includes ten © O—co-cu(cns)_
groups having the respective formulas shown below. §

is hydrogen or a substituent such as a lower alkyl hav-
ing 1 to 6 carbon atoms and a lower alkoxy having 1 10 55

€ carbon atoms. Among the substituents, methoxy is ﬁ

most preferable. t is an integer of 1 to 4. The phenyl is

most preferred 1o have 1 to 3 methoxy groups thereon. )

(S); may form methylene dioxy group or ethylene dioxy e
group on two adjacent carbon atoms of the phenyl 60 ipdanediony] o
group.

0
i

indanyl indenonyl



5,100,901

31

with an aqueous sodium hydroxide solution and ex-
tracted with ethyl acetate. The organic phase was
washed with a saturated ssline solution, dried over
magnesium sulfate, and concentrated in vacuo. The
resulting residue was purified by making use of a silica
gel column (methylene chloride: methano) =500:1). The
eluate was copcentrated in vacuo, and the residue was
dissolved in methylene chloride. A 109 solution of
hydrochloric acid in ethyl acetate was added to the
resulting solution, followed by concentration in vacuo
to obtain 0.78 g (yield: 27%) of the title compound. 1.37
of diethyl I-indanon-2-ylphosphorate was also recov-
ered.

molecular formula; Ci:HasNO.HCL

TH-NMR(CDCl3)8; L10~2.13(TH,m), 2.26(2H.1),
2.8R(2H.bd)}, 3.48(2H,8), 6.72~T7.07(2H,m), 7.30(5H,s),
7.10~ 8.00(5H,m).

EXAMPLE 3
i-benzyl-d-piperidine-carboaldehyde having the for-

mula:

was prepared in the foliowing way.

2¢ pgrams of methoxymethylene-triphenylphos-
phenium chloride was suspended in 200 m! of anhy-
drous ether. 1.6 M solution in hexane of n-buty! lithium
was added dropwise to the suspension at the rgom tem-
perature. The mixture was stirred at the room tempera-
ture for 30 minutes and cooled down to 0° C. Then 30
m] of & solution in anhydrous ether of 14.35 g of 1-ben-
zyl-4-piperidone was added to the mixture. It was
stirred at the room temperature for 3 hours and filtered
to remove out the insoluble. The filtrate liquid was
concentrated at a reduced pressure. The obtained con-
centrate was dissolved in ether and extracted with 1 N
hydrochloric acid. An aqueous solution of sodium hy-
droxide was added to the extract to have pH value of
12. The resultant was extracted with methylene chlo-
ride. The extract was dried with magnesium sulfate and
concentrated at a reduced pressure. The residue was
purified with 2 column filled with silica gel to obtain
5.50 g of an oil with a yield of 33 percent.

The oil was incorporated into 40 ml of methano] and
40 ml of 1 N hydrochioric acid was added to the sola-
tion. It was heated so as to make reflux for 3 hours and
then concentrated at & reduced pressure. The residue
- was dissolved in water. An aqueous solution of sodium
hydroxide was added to the sojution to have a pH value
of 12 and the solution was extracted with methylene
chioride. The extract was washed with saturated salt
solution and dried with magnesium sulfate. It was fur-
ther concentrated at a reduced pressure and the residue
was purified in a column charged with silica gel. 2.77 g
of the intended compound was obtained with a yield of
54 percent. In analysis, its molecular formula was found

10

20

5

35

45
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32
to be CI3HITNO and I1H-NMR (CDChL)S,
1.40-2.40(7H,m), 2.78(2H, at), 3.45(2H,8), 7.20(5H,S),
9.51(1H,d}.

The compound may be produced according to the
methods shown in (1) Arm. Kim. Zh., 36(9), 614-17
(1983) by R. A. Kuroyan, A. 1. Markosyan, G. M.
Snkhchyan and S. A. Vartangan and (2) Ind. Chim,
Belge, 32, 64-5 (1967} by B. Hermans and P. Van Daele.

1-Benzyl-4-[(5,6-dimethoxy-1-indanon)-2-ylidenyl}-
. methylpiperidine hydrochloride

CHa0

This reaction was conducted in an argon atmosphere.

2.05 ml of diisopropylamine was added to 10 m! of
anhydrous THF, followed by addition of 9.12 ml of a
1.6 M solution of n-butyllithium in hexane at 0° C. The
mixture was stirred at 0° C. for 10 min and then cooled
to —78° C., and a solution of 2.55 g of 5,6-dimethoxy-1-
indanone in 30 m! of anhydrous THF and 2.31 ml of
hexamethyl-phosphoric amide were added thereto. The
mixture was stirred at — 78° C. for 15 min, and a soly-
tion of 2.79 g of 1-benzyl-4-piperidinecarboaldehyde in
30 ml of anhydrous THF was added therato. The tem-
perature of the mixtere was gradually raised to room
temperature, followed by stirring for 2 hr. An agueous
1% ammonium chloride solution was added thereto,
and the organic phase was separated. The water phase
was extracted with ethyl acetate, and the organic phases
were combined with each other. The combined organic
phase was washed with a saturated saline solution, dried
over magnesiumn sulfate, and concentrated in vacuo.
The resulting residue was purified by making use of a
sitica gel column (methylene chloride: methanol =500-
11-100:1). The eluate was concentrated in vacno, and
the residue was dissolved in methylene chloride. A 109
solution of hydrochloric acid in ethyl acetate was added
to the resulting solution, followed by concentration in
vacuo to obtain a crystal, which was recrystallized from
methanol/IPE to obtain 3.40 g (yield: 629%) of the title
compound having the following properties:

m.p. (" C.): 237°-238" C. (dec.).

ciementary analysis: Ca4H2yNQ1. HCL

C H N
caleulated (95): 69.64 6.52 3.38
found (%} 69.51 £.78 3.30

: 8 '
1
CHyO, & 2
CH; N—CH; HO
CH3 0 s '
4
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TABLE 1
AChE
inhibitary
activity
Compound TCag (pM)
l 023
4 0.0053
3 Q.10
[3 0017
8 0.013
9 0.05]
10 Q.009
11 0.063
12 0.040
13 0.026
14 0.038
15 0.094
17 0.052
13 0.68
15 0.064
20 0.54
21 50
i3 0072
4 1.1
6 4
27 0.41
29 0.15
it 0.025
13 0.030
45 Q.35
48 [eXe3])
52 0.80
4 1.0
15 0.017
62 0.0073
65 00016
67 010
7% 028
72 0.020
89 D.018
&) 0.035
95 0.085
i0t 4.1
120 Q.19
124 2.8
176 0.004

EXPERIMENTAL EXAMPLE 2
Ex vivo acetylcholinesterase inhibitory action

A sample to detect was orally administered to rates,
After one hour of the administration, the cerebral hemi-
spheres were dissected and homogenized, followed the
by determination of the acetylcholinesterase activity.
The group of rats treated with physiological saline was
used as the control. Inhibition of AChE by samples ex
vivo was expressed in terms of inhibition percent of the
control value. Results are shown in Table 2.

|

Int. J. Neurophar-

LN

Sec Z. Bokolanecky & Jarvik:
macol, 6, 217-222(1967).

Male Wistar rats were used as the test animal and a
step-through light and dark box was used as an appara-
tus. A sample to detect was orally administered one
hour before the training and the rates were treated with
0.5 mg/kg (i.p.) of scopolamine 30 min. before the train-
ing. In a training experiment, the animal was placed into
a light room and, just after the animal had entered into
a dark room, a guillotine door was closed, followed by
delivery of an electric shock from the gid of the floor.
After six hours, the animal was again placed into a light
room for a retention experiment, and the time taken for
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the animal to enter the dark room was measured for
evaluation of the effect of the sample.

The difference in the response time between the
physiological saline administration group and the sco-
polamine administration group was taken as 100%, and
the effect of the sample was expressed in terms of the
percentage antagonism by the sample (Reverse %).

The results are shown in Table 3.

TAEBLE 2
ACHE
Compd. Daose inhibitary
No. {mg/kg) action (9%)
Salirie 0
4 i 5u
3 17ee
10 Ige
30 47
15 ic 5
G 14
100 18%*
TABLE 3
Compd Dose Reverse
No. (mg/kg) %
£ 0125 -
Q.25 ki
13 Q.25 39
0.5 27
15 1.0 51
2.0 30
19 as »
1.0 3%
&9 0.5 2
1.0 38

The number of animals per dose was 10 to 17. NE:
non-effective.

The above-described pharmacclogical experiments
revealed that the compound of the present invention
had a potent acetylcholinesterase inhibitory action,

Among the compounds (I) of the present invention,
the compound wherein R! is a group I} or (III) de-
rived from an indanone having an unsubstituted or sub-
stituted phenyl ring is preferable, and the compound
wherein R!is a group represented by the general for-
mula (II) are the most preferable. Specifically, particu-
larly a compound wherein Rlis a group derived from
an indanone having an unsubstituted or substituted
phenyl ring has characteristics such as remarkable dif-
ference from the conventional acetyleholinesterase in-
hibitor in the structure, advantages with respect to the
manufacture of pharmaceutical preparations by virtue
of the potent acetylcholinestersse inhibitory action,
large width between the main and the side effects, per-
sistent activity, high water solubility, excellent stability,
advantage in formulating into preparations, high bi-
oavailability and excellent penetration into the brain.

Therefore, the objects of the present inventior are to
provide a novel compound effective for various kinds of
dementia and the sequelae of cerebrovascular diseases,
to provide a process for preparing the same, and to
provide a novel pharmaceutical comprising the same as
an effective ingredient.

Representative compounds of the present invention
(Compd. Nos. 4, 13, 15, 19, and 69 in the above Table 3)
were applied to toxicity tests on rats. As a result, all the
compounds exhibited a toxicity of 100 mg/kg or more,
i.c., exhibited no serious toxicity.



5,10'0,901

29

£ases accompanymg cerebral apopiexy, e.g. cerebral
hemorrhage or cerebral infarcts, cerebral arteriosclero-
sis, head imjury, etc.;and aprosexia, disturbance of
speech, hypobulia, emotional changes, recent memory
distorbance, hallucinatory- pa:anmd syndrome, behav-
ioral changes, etc. accompanying encephalitis, cerebral
palsy, etc.

Further, the compound of the present invention has a
strong and highly selective acetylcholinesterase action,

o

—
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EXAMPLES

The present invention will now be described in more
detail with reference to the following Examples. It is
needless to say that the techaical scope of the invention
of the present invention is not lmited to these Examples
only.

In the following exampies, all of the NMR values are
those of the compounds measured in free form.

EXAMPLE 1

1-Benzyl-4-[2-[(1-indanon)-2-yl])ethylpiperidine
hydrochloride

o
Il
m—cm@h N—CH; HCH

which renders the compound of the present invention
useful also as a pharmaceutical based on this kind of
action.

Specifically, the compound of the present invention is
effective for, for example, Huntington's chores, Pick’s
disease and delayed ataxia or tardive dyskinesia other
than senile dementia of the Alzheimer type.

When the invention is used

L es, it may be orally
ot ty administered. In general, it is parenter-
ally administered in the form of injections, such as intra-
venous, subcutaneous, and intramuscular injections,
suppositories, or sublingual tablets. The does will re-
markably vary depending upon the symptom; age, sex,
weight, and sensitivity of patients; method of adminis-
tration; time and intervals of administration and proper-
ties, dispensing, and kind of pharmaceutical prepara-
tions; kind of effective ingredients, etc., so that there is
no particular lirnitation with respect to the dose. Nor- 40
mally the compound may be administered in a dose of
about 1.0 to 300 mg, preferably 1 to 100 mg, per day per
adult, ordinarily in one to four portions.

Pharmaceutical preparations in the dosage form of,
¢.8., iniections, suppositories, sublingual tablets, tablets,
and capsules are prepared according to a method which
is commonly accepted in the art.

In preparing injections, the effective ingredient is
blended, if necessary, with a pH modifier, a buffer, a
suspending agent, 2 solubilizing agent, s stabilizer, a
tonicity agent, a preservative, etc., followed by prepara-
tion of an intravenous, subcutaneous, or intramuscular
injection according to an ordinary method. In this case,
if mecessary, it is possible to lyophilize these prepara-
tions according to an ordinary method.

Examples of the suspending agents include methyl-
cellulose, Polysorbate 280, hydroxyethylcellulose, aca-
cia, powdered tragacanth, sodium carboxymethylceliu-
lose, and polyoxyethylene sorbitan monolaurate.

Examples of the sotubility agent include polyoxyeth-
ylene hydrogenated castor oil, Polysorbate 80, nicotina-
mide, polyoxyethylene sorbitan monolaurate, Mac-
rogol, and an athyl ester of castor oil fatty acid.

Examples of the stabilizer include sodium sulfite,
sodium metasulfite, and ether, and examples of the pre-
servative inciude methyl p-hydroxybenzoate, ethyl p-
hydroxybenzoate, sorbic acid, phenoi, cresol, and chlo-
roscresol.
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037 g of Llbenzyld-[2-[(1.indanon)-2-yl}}-ethyl-
piperidine was dissolved in 10 ml of methanol, followed
by addition of 0.1 g of 5% rhodium-carbon. The mix-
ture was hydrogenated at room temperature under at-
mospheric pressure for 25 hr. The catalyst was filtered
off, and the filirate was concentrated in vacuo. The
residne was purified by making use of a silica gel col-
umn {methylene chloride:methanol==200):1). The eluate
was concentrated in vacuo, and the residue was dis-
solved in methylene chloride. A 109 solutior of hydro-
chloric acid in ethyl acetate was added to the resulting
solution, followed by concentration in vacuo to obtain a
crystal, which was recrystailized from methanol/IPE
to obtain 0.33 g (vield: 80%) of the title compound
having the following properties:

m.p. ¢ C): 244°-225" C.

clementary analysis: Cy3HsNO.HCL

C H N
caleulated (%): 74.68 .63 179
found (%} 74.66 1.63 i
EXAMPLE 2
1-Benzyl-4-[2-[(1-indanon)-2-ylidenvl]]ethylpiperidine
hydrochloride

- i
mﬁcm—CN—curOBq

0.32 of 60% sodium hydride was washed with hex-
ane, and 10 ml of THF was added thereto. A solution of
2.12 g of diethyl 1-indanon-2-yiphosphonate in 30 ml of
THF was dropwise added thereto at 0° C. The mixture
was stirred at room temperature for 30 min and again
cooled to 0* C,, followed by addition of a solution of
3.43 g of 1-benzyl-4-piperidineacetoaldehyde in 10 ml of
DMF. The mixture was stirred at room temperature for
2 br and at 50° C. for 2 hr and then refluxed for 2 hr
while heating the mixture. Methanol and 20% sulfuric
acid were added at 0° C. to the reaction mixture. 10 min
after the addition, the reaction mixture was made basic
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7) ABSTRACT

This invention is a dihydro-benzo[bY 1,4]diazepin-2-one
derivative of the formula

N

ey

wherein R, R%, R?, X and Y are as defined in the specifi-
cation. The invention includes pharmaceutical compositions
containing these compounds, a process for their preparation,
their use in preparation of pharmaceutical compositions and
administration of an e¢lfective amount of the compounds for
the treatment or prevention of acute and/or chronic neuro-
logical disorders 1o a patient in need of such treatment.
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DIHYDRO-BENZQG [B] [1,4] DIAZEPIN-2-ONE
DERIVATIVES

FIELD OF INVENTION

[0001] This invention is a dihydro-benze[b] 1,4]diazepin-
2-one derivalive of the formula

RY H o
\.\' N
R2 3‘:-'---"

/\ R

_Y

[000 mpounds of formaula I are metaboiropic

BACKGROUND

[0003] In the central mervous system (CNS) the transmis-
sion of stimuli rakes place by the inleraction of a neurotrans-
mitter, which 1s sent out by a geurcn, with a neuroreceplor.

[0004] I.-glutamic acid, the most commonly occurming
neurctransmitter in the CNS, plays a critical role in a large
number of physiological processes. The glutamate-depen-
dent stimulus receplors are divided into two main groups.
The first main group forms ligand-controlled ion channels.
The metabotropic glutamate receptors (mGIluR) form the
second main group and, furthermore, belong to the family of
G-protein-coupled recepiors.

[0005] Ar presenr. eight different members of these
mGluR are known and of these some even have sub-types.
On the basis of structural paramciers, the different influences
on the synthesis of secondary metabolites and the different
affinity to low-muolecular weight chemical compounds, these
eight receptors can be sub-divided into three sub-groups:
mGl uRl and mGIuR3 belong to group I, mGluR2 and
mGIuR3 belong to group [T and mGluR4, mGluR6, mGluR7
and mGIluRS8 belong to group IIE

[M06] Ligands of metabotropic glutamate receplors
belonging to the group 11 can be used for the treatment or
prevention of acute andror chronic neurological disorders
such as psvchosis, schizophrenia, Alzheimer’s disease, cog-
nitive disorders and memory deficii %1

SUMMARY

[0607] The present invention is a compound ot formula T
R O
~x 3
R- : N

—_—=

1

RS
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[0008] wherein

[0009] X is a single bond or an ethynediyl group:
wherein

[0M010] when X is a single bond,

[0011] R is selected from the group consisting of
cyano, halogen, lower alkyl, C,-C6-cycloalkyl,
lower alkoxy, flucro-lower alkoxy, fiuoro-lower
alkyl, unsubstituted pyrrol-1-yl, and pyrrol-1-yl sub-
stituted by between one and three substituents
selected from the group consisting of fluero, chlero,
cyano, —(CH.), ,-hydroxy, Huoro-lower alkyl,
lower alkyl, —(CH,},-lower alkoxy, —{CH,),—
C(O)YO—R", —(CH,),_—~NRR", hydroxv-lower
alkoxy, and —(CH,),—CONRR", unsubstituted
phenyl, and phenyl substituted by one or two sub-
stituents selected from the group consisting of halo-
gen, lower alkyl, fluoro-lower alkyl, lower alkoxy,
Ruoro-lower alkoxy and cyano;

[0012] when X is an ethynediyl group,

[0013] R’ is unsubstituted phenyl. or phenyl substi-
tuted by between one and three substiluents selected
from the group cousisting of halogen, lower alkyl,
fluorg-lower alkyl, C,-C,-cycloalkyl, lower alkoxy
and fluoro-lower alkoxy;

[0014] R~ is selected from the group comsisting of
NRR", flucro-lower alkoxy, unsubstituted 3-oxo-
piperazin-1-yl, pyrrolidin-1-v[ ot piperidin-1-vi, and
3-oxo-piperazin-1-yl, pyrrolidin-1-vl or piperidin-1-
vl substitated by R,

[6015] R is selected from the group consisting of
hydrogen, lower alkyl, C;-Ci-eveloalkyl, fluoro-
lower alkyl and 2-lower alkoxy lower alkyl

[6016] R is selected from the group consisting of
bydrogen, lower alkvl, C,-C,-cvcloalkyl, fluoro-
lower atkyl, 2-lower alkoxy lower alkyl, —(C11,),.
a-di-lower alkylamino, —{CH,), ,-morpholinyl,
—{(CH.)s s-pymrolidinyl, —(CI[2). _,-piperidiny] and
3-hydroxy-lower alkyl;

[0017] Y is —CH= or =N—;

[0018] R® is selected from the group consisting of
halegen, lower alkyl, fluoro-lower alkyl, lower
alkoxy, cyano, —(CH.),—C(O)—OR", —(CH,),—
C(O)—NR'R", unsubstituted five-membered aro-
matic helerocycle, and a five-membered aromatic
heterocyele, substituled by halogen, fluoro-lower
alkyl, fuoro-lower alkoxy, cvamo, —(CH,) —
NRR",  —CH.),—(O)—OR", —CH,),
C(O}NRR", —{(CH,),—SCO,—NRR" lower
alkyl, or lower alkyl substituted by a substitueni
selected from the group consisting of fuoro,
hvdroxy, lower alkoxy, cyano and carbamovioxy;
and

[M19] nisO, 1,2 3or4;

[0020] or a pharmaceutically acceptable addition salt
thereof,

[0021] It has surprisingly been found that the compounds
of fermula I are metabotropic glutamate receptor antago-
nists. Compounds of formula I are distinguished by valuable
therapeutic propertics.
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[0107] According to scheme G, compounds of formula IT
in which R is as described above tor compounds where X
s 4n ethynediv]l group can be prepared by different routes
trom the lode-compounds V, depending on the pature of R*
and R* As shown in scheme G, the transformation can for
example be camied out by directly atraching the
R*-alkypediyl-substituent to a compound of formula V via a
Sonogashira-type coupling 1o produce compounds of the
formula VId followed by the reduction of the nitro group or
by two stepwise Sonogashira-type couplings, in which fiest
wrimethyisilyl-acetylene is coupled to a compound of for-
mula V to yield, after desilylation with sodium hvdroxide in
methanel, the intermediate X which then carn be transformed
via a second Sonogashira-tvpe coupling with the appropriate
reactant R¥ -1, R*-Br or R*-0S0,CF; into compounds of the
formula VId and reduction of the nitro group leads to the
desired compounds of formula (1.

[0108] The exact conditions for the respective compounds
can be found in the experimental part.

Scheme 1
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chlorides. The exact conditions for the corresponding com-
pounds can be found in the experimenial part.

[0110] The pharmaceutically acceptable salts can be
manufactured readily according to known methods, taking
into consideration the nature of the compound 10 be con-
verted 1nto a sall. Inorganic or organic acids such as, for
example, hydrochloric acid, hydrobromic acid, sulphuric
acid, nitrie acid, phosphornic acid or citric acid, formic acid,
fumaric acid, maleic acid, aceti¢ acid, succinic acid, tartaric
acid, methanesulphonic acid, p-toluenesulphonic acid and
the like are suitable for the formation of pharmaceutically
acceptable salts of basic compounds of formula I

[0111] The compounds of formuls I and their pharmaceu-
tically acceptable salts are metaborropic glutamate receptor
antagonists and can be uscd for the treatment or prevention
of acute andior chronic neurological -diserders, such as
psychosis, schizophwenia, cogEtive
disorders amd ‘memory defict] '

er treatable ndications
are restricted brain function caused by bypass operations or

a MgCly, BN
P ™~
method a) JK/OO;R R
KO

R = b By
0]
Ml LDA. LiOBu!
) THF, - 78° .
A= 0H OMe. O OB

¥ <UL _ %j LiBr, B3N, CHON
metkod &) ‘\'1533103(:\\/00251”% ar 2j Buli, E;0
general
procedure
K
Q
rR? CO,R’
B
Y L
I¥a
R'= HE:, Bu'
Y=UHXN
, ¥
- COR' method 2 isepropenylacetate O O
S - cone Ha80, .
| — R T
o method bl TEAA, TEA, acetone Sy &)
o o |
gcnr_ra.
Iva pracedure ¥ 2

7 =K 8 L v

Y=CHN Y=CHXN
[0109]  According to Scheme 11, the dinxinones and [i-keto transplants, poor blood supply to the brain, spinal cord

eslers bullding blocks with the formula IV and [Va can be
prepared by mcthods known to somecone skilled in the art
trom the corresponding carboxylic acid derivatives
R*—COR, ie. free acids, methyl or cthyl esters and acid

injuries, head injuries, hypoxia caused by pregnancy, cardiac
arrest and hypoglvcaemia. Further treatable indications are
acute and chronic pain, Huntington's chorea, ALS, dementia
caused by AIDS, cye injuries, retinopathy, idiopathic par-
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kinsoniam or parkinsomsm caused by medicaments as well
as conditions which lead to glulamate-deficient functions,
such as e.g. muscle spasms, convulsions, migraine, uninary
incontinence, nicotine addiction, psychoses, opiate addie-
tion, anxiety, vomiting, dyskinesia and depression.

[0112] The compounds of formula I or pharmaceutically
acceptable salts thereof can be used as pharmaceutical
compositions, €.y in the form of pharmaceutical prepara-
tions. The pharmaceutical preparations can be administered
orallv, c.g. In the form of wblets, coaled tableis, dragees,
hard and soft gelatine capsules, solutions, emulsions or
suspensions. However, the administration can also be
effected rectally, ez, 10 the form of suppositories, or
parcnterally, e.g. in the form of injection solutions.

[0113] The compeunds of formula I or pharmaceutically
acceptable salts thereof can be processed with pharmaceu-
tically acceptable and therapeutically icert, inorganic or
organic carriers for the production of phamaceutical prepa-
rations. [actose, com starch or demvatives thereof, 1alc,
stearic acid or its salts and the like can be used, for example,
as such carriers for tablets, coated tablets, dragees and hard
zelatine capsules. Suitable carriers for soft gelatine capsules
are, for example, vegetable oils, waxes, fats, semi-solid and
liquid polyols and the like; depending on the nature of the
aclive substance no carriers are, however, usually required in
the case of soft gelatine capsules. Suitable carriers for the
produciion of solutions and syrups are, for example, walter,
polyols, sucrose, invert sugar, glucose and the like. Adju-
vants, such as alcohols, polvols, glycerol, vegelable oils and
the like, car be used for agueous injection soiutions of
water-soluble sahis of compounds of formula I, but as a rule
are 0ot necessary. Suitable carriers for suppositories are, for
example, natural or hardened oils, waxes, fats, semi-liquid
or liguid polyols and thc like.

[0114] T[n addition,
contsin  preservalives?® :
agents, emulsificrs, swecleners, m]orams ﬂavorams saIls
for varying the osmotic pressure, buffers, masking agents or
antioxidants, They can glso contain sl other therapeuti- -

cally valuable - sul
[(0L15] As men!ioncd earlicr, pharm i
containiug » therageu

f°or a pharmmntimlly acceptable salt thcfeof
and a therapeutically inert, ie., pharmaceuticalty acccptablc,
excipicnt are also an objeet of the present invention, as is a
process for the production of such pharmaceutical compo-
sittons which compriscs bringing one or more compounds of
formula [ or pharmaceutically dccepldbh: salts thereof

if desired, one or more othe
SIA0Ces 0o, . Gnical ¢ . e or

{0116] The dosage can vary within wide Limits and will, of
course, be fitted to the individual requirements in each
particular case. ln general, the effeciive dosage for oral or
parenteral administration is berween (.01-20 mgrkg/day,
with a dosage of 0.1-10 mg/kg day being preferred for all of
the indications described. The daily dosage for an aduli
human being weighing 70 kg accordingly lies between
0.7-1400 mg per day, preferably between 7 and 700 mg per
day.

[0117] The present invention inctudes the use of com-
pounds of formula I and of pharmaccutically acceptable salis
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thercof for the production of pharmaceutical compositions,
especially for the control or prevention of acute apdior
chronic neurological disorders of the aforementioned kind.

[0118] The compounds of the present invention are group
1T mGlu rcceptor antagonists. The compounds show Kj
values, as measured in the assay described below, of 10 ¢M
or less, typically 1 4M or less, and ideally of 0.3 &M or less,

[0119] 1n Table I below some specific K; values of pre-
ferred compounds of the invention are presented. These
values were oblained by indirect measuremen: of the affinity
of the compounds for the rccombinant rat mGluR2
expressed in CHO cells using a displacement binding assay
with 3H-LY354740.

TABLE 1
Compaound mGluZ ()
3-(#-Dimethylamine-4-ox0-7-phenvlethynyl-4,5-dibvdro- €.330
3M-benzo[n] [1,4)diazepin-2-v1)-berzonitriie
8-(2,3-Difluore-phenvl)-7-dimethylaming-4-(3- 0.G72

[1.2.3]triazal-1-¥1-phenyl)-1, 3-dihvero-

benab] (1,4 |[diseepin-T-one

8-Chloro-7-[{2-methox y-ethyl - methyl-amino ]-4-[3-(3- 0.025
wyethyl-isoxazol-5-yl pheayl F1,3-dihyvdro-

benza{b] [1.4]diazepin-2-on¢

8-Chloro-T-dimethylamino-4-[ 3-(2-methyl-2H-pyrazel-3- 6.023
virphenyl|-1.3-dihydro-beazofb] | 1.4 dincepin-2-one
¥-Chloro-7-dimethylaming-4-| 3-(4-hydroxymerhyl- 0.030

thiazn]-2-¥I}-pheavlj-1,3-dihydro-benzo[b] [1,4 ldiazepin-2-

one

8-(2-Fluore-phenyl}l-4-[3-(3-methyl-isoxazol-5-y)-phenyl } 0.03
7-(2.2.2-trifluoro- e(hnxy) -1,3-dihydro-

bencolb] [1,4kusepin-2-one

&-Calore-7-dimeth vlamino-4-[3-{4-hydroxymethyl- o039
uxazol-2-yl1-phenyl}1,3-dihgdro-benzefb] | 1,4 diazepin-

2-one

8-Chlero-7-{methyt-propyl-aminc’-4{3-{5- 0030
hydeoxymethyl-{1,2, 3 jiazol-1-v)-phenyi | 1,3 dihydra-

Benzo[b] [ 1,4 diazepin-2-one

8-Chlor-3-{diethyi-amingj-4-{ 3-{S-hydroxvmethyl- 0oad
[1.2,3]tiazol- 2-¥1)-phenyl]-: 3-dihvd:a-

benzafb] [1,4]diazepin-2-cne

S-Chioro-4-[ -(S-Avdroxymethvi[1,2. 3] iazol- 1-v' - G010
phenyl]-7-pyrrelidia-1-yl-2,3-dihydro-

benzof{o] [1.4]diazepin-2-ore

S-Chioro-7- owelozopyl-methyl-anune -4+ 3-5- M1
bvdroxymethyl-{1,2,3kriazol-1-yUj-phenyl}-1,3-dihydrao-

benzofh] [1. {]diazepin-Z-one

S-Chlote-7-dimethylamino-4- [ Fpyrazol- 1-vi-phenyll-1,3- .11
dihydre-benzefb] [1,4]diazepin-2-one
7-Dimcthylaming-4-[3-(3-morpholin-a-ylmehyl-isoxasol- 0,125

3-yl)-phenyi}-&-trifucromethyl-1,3-dihydro-

benzafb] [1.4]diszepin-2-one

7-Dimethy lamine-4- 3-{2-meth visutfsny]- imidazol- 1-y1)- (119
phenyl]-8-triflucrometbyl-1,3 dihydro-

benzo{h] [1.4]diazepin-Z-one
4-[8-(Cyclopropyhnethyl-methyl-amino-d-oxo-7- .08
triflucromethyl-4,5-dihydra-3H-benzalb] [1.4diazerin-2-
vl}pyridine-2-carhonitrile

4 3-(3-Cyelopropylaminomethyl 1.2, 3 Jrdacol- 1-v1)- 0.049
phenyl}-T-dimethylamino-3-triflucromethyi-1,3-dihydro-

benzalh] [ £, 4]dia/epi.n—2-cmc

4-[4-Ox0-%-(2,2, 2-triffuora-ethoxy j-7 -trifluoremethyl 4 3 0004
dibydro-3H-benzo[d] [1.4}diazepin-3-vj-pvridine-2-

carbonilriie

3[7-Metkyl-8-{methyl-prop yl-amino)-4-ox0-4, 5-dif ydro- 0.025
AH-benzo[h] [1.4iazepin-2-vi]-benzonitrile

§-Chioro-4-f 3-{ S-hydroxymerhyl{1,2,3]iriazol- I-v1i- a0

phenyl}-7-(ischutyl-methyl-amino}-1,3-dthydrg-

bepzab] [1,4]diazepin-2 -one

& Dicthylamine-2{ 3-(3-methyl-isoxazol -5-y1 - pheny| f4- 3.009
oxo-4,5-dihvdro-3H-benzo{b] {1,4diazepine- -carboaitrile

I E



