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[57] ABSTRACT 

A cyclic amine compound is defined by the formula 

in which S is indanyl, indanonyl, indenyl, indenonyl, 
indanediony, tetralonyl, benzosuberonyl, indanolyl or 
a divalent group thereof, K is phenyl, an arylalkyl or 
cy,inamyl, B is �(CHR22) r�, P12 being H or methyl, 
�CO� (C11R22)r�, =(CH�C}I=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 Cairns, No Dratrings 
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CYCLIC AMINE COMPOUNDS AND 
PHARMACEUTICAL USE 

This is a division of Set. No. 07/209,339 now U.S. 
Fat. No. 4,895,841, riled June 20, 1988. 

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

STATEMENT OF PRIOR ARTS 

SUMMARY OF THE INVENTION 

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

5 logically acceptable salt thereof: 

(XX 

J B T QK 

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

is 

(a) a group, substituted or unsubstituted, selected 
Various attempts have been made to treat the senile from the group consisting of (I) phenyl, (2) pyri-

dementia with a drug. So far, however, there has been dyl, (3) pyrazyl, (4) quinolyl, (5) cyclohexyl, (6) 

no drug which is very useful for the treatment of these quthoxalyl and (7) furyl; 
diseases. (b) a monovalent or divalent group, in which the 

Studies on the development of therapeutic agents for 20 phenyl may have a substituent(s), selected from the 

these diseases have been made from various aspects. group consisting of (I) indanyl, (2) indanonyl, (3) 

Particularly, since Alzheimer senile dementia is a000m- indenyl, (4) indenonyl, (5) indanedionyl, (6) tetralo-

panied by the lowering in cholinergic hypofunction, the nyL (7) benzosuberonyl, (8) indanolyl and (9) 

development of the therapeutic agent from the aspect of C6H5C0CH(cH3)�; 

an acetylcholine precursor and an acetylcholinesterase 25 (c) a monovalent group derived from a cyclic amide 

inhibitor was proposed and has in fact been attempted. compound; 

Representative examples of the anticholinesterase inhilb. (d) a lower alkyl or 

itors include physostigmine and tetrahydroaminoacri- (e) a group of R21�CH--CH� in which V’ is by-

dine. However, these drugs have drawbacks such as an drogen Or a lower alkoxycarbonyl; 

unsatisfactory effect and the occurrence of unfavorable 30 B is (CHR2)r.-, C0(CHR22)r-, �NR-

side effects. At the present time, there are no decisive R4 being hydrogen, a lower alkyl, 

therapeutic agents. an acyl, a lower alkylsulfonyl, phenyl, a substituted 

In view of the above situation, the present inventors phenyl, benzyl or a substituted benzyl, 
�CO�NR5�(CHR22), R5 being hydrogen, a 

have made extensive and intensive studies on various 
35 lower alkyl or phenyl, �CH=CH�(CHR22),--, 

compounds for many years with a view to developing a 
(C}4’’) �OOC�NH�NH  

drug which has a persistent activity and a high safety. 
�N}{�CO---(CHR11),---, �CH1�CO�N-

As a result, the present inventors have found that a H�(CHR12),�, �(CH2)2�CO�N}1--(CHR"- 
pipeddine derivative represented by the following gen- .-CH(OH).-4CHR22)rm r being zero or an 
eral Formula (I) can attain the desired object. 40 integer of I to 10, R22 being hydrogen or methyl 

Specifically, the compound of the present invention so that one alkylene group may have no methyl 
represented by the following p!ti rm� branch or one or more methyl branch, 
great =(CH�CH=CH)b--, b being an integer of I to 3, 

=CH(CH2)r, c being zero or an integer of Ito 
wdafthtg M 

, =(cl1�cH=_ d being zero or an integer of I 
i&ject to disturbance o to 5; �CO�CHCH�CH2--, �CO�CH-

memory, and having a persistent activity and a high 2�CH(OH)�CH2�, �CH(CH3)�CO�N-
safety when compared with physostigmine which is a �CH=cH�cO�N1I�(CH2)2�, 
conventional popular drug in the art, which renders the �NH�, �a�, �s�, a dialkylaminoalkylcarbo-
compound of the present invention very valuable. 5° 

nyl or slower alkoxycarbonyl; 
The compound of the present invention was found 

r is nitrogen or carbon; 
based on the a wI*owne. lIthIbtOTY actoit and, Q is nitrogen, carbon or >N-0; and 
theyel’ore, is tthe far tves.tmeat end of q is an integer of Ito 3; 
various diseases which are thought to be derived from 

55 K is hydrogen, phenyl, a substituted phenyl, an ary-
the deficiency of acetylcholine as a neurotransmitter in lalkyl in which the phenyl may have a substituent, 
vivo. cinnamyl, a lower alkyl, pyridylmethyl, a cy- 

Examples of such diseases include various kinds of cloallcylalkyl, adamantaoemethyl, furylmethyl, a 
dementia including Alzheimer senile dementia and fur- cycloalkyl, a lower alkoxycattonyl or an acyl and 
tler include !tuntington’s chorea, Pick’s disease and �shows a single bond or a double bond. 
wan. a In the compounds having the formula (XXV) it is 

Therefore, the objects of the present invention are to preferable that! is (a) or (b). In the definition (b), mono-
provide a novel piperidine derivative effective as a valent groups of (2). (3) and (5) and divalent groups of 
pharmaceutical, particularly for treatment and preven- (2) are preferable, In the definition of B. �(CHR22)r--, 
tion of central nervous system diseases, to provide a 55 =(CH�CH=CH)b�, =CH�(CH2)c� and 
process for preparing the same, and to provide a phar- =(CH�CH)d= are preferable. These preferable 
maceutical comprising the same as an effective ingredi- groups of(B) may be connected with (,) off, in particu-
tnt. lar (2) of (b). 
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It is preferable in the formula (XXV) that Q is nitro-
gen, T is carbon and q is I or 3; and Q is carbon T is 
nitrogen q and is 2 It is most preferable that Q is 
nitrogen, T is carbon and q is 2. 

It is preferable that K is a phenylaikyl or a phenylal- 5 
kyl having a substituent(s) on the phenyl. 

Preferable compounds of the invention include: 
l4cnzjj-(5,6.dimethozy-l.thdanon)-2-ynethyl. AJ ? 2 r 

I-benzyl4-((5,6-dimethoxy-I-indanon)-2-ylidenyl)me-
thylpiperidinc, 

l4benzyl4-((5-methoxy-1-indanon)-2-y1),nethylpiperi. 
dine, 

I-benzyI4-5,6-diethoxy-1-indanon)-2-yl)methy}pjperj-
dine, 

l-benzyl4-((5,6-methylenedioxy- l-indanon)-2-yI)me-
h yip ipe rid in 

l-(m-nitrobenzyfl-4-((56-dimethoxy-I-indanon).2-
yl)methyipiperidine, 

t-oyclohexylmethyl-4-((3,6-dimethoxy-I-indanon)-2-
yl)methylpiperidine, 

I(m-f1orobenzyl)-4-5,6-dimethoxy-I-indanon)-2-
yl)methylpiperidine, 

I-benzyl4-((5,6-dimethoxy-I-indanon)-2-yl)propyl-
piperidine, 

I-benzyl4-((5-isopropoxy-6-methoxy- l-thdanon)-2-
yI)methylpiperidine and 

1-benzyl4-(5,6-dimethoxy-1-oxoindanori)-2-
yflpropenypipeHdine, having the below shown for-
mula, shown in Example 224. 

10 

IS 

uJ 

-continued 

(S t. 
lecralonyl 

0 
Il 

ID dan OTT y I 

Cs), 
beiuosuberouyl 

25 

iodanonylidenyi 

30 

0 
II 

OH 

40 
In addition, the invention provides a therapeutical (S) 

composition which comprises a pharmacologically ef-
fective amount of the cyclic amine compound having 
the formula (XXV) or a pharmacologically acceptable 
salt thereof and a pharmacologically acceptable carrier 45 
and then a method for preventing and treating a disease 
due to the acetylcholinesterasc activity by administer- CS) 
mg to a human patient the cyclic amine compound 
having the formula (XXV) or a pharmacologically ac- indcnyl 
coptabie salt thereof. 50 

The perferable compound has the above shown for-
mula in which i is (b). The group ) includes ten 
groups having the respective formulae shown below. S (S)r 

is hydrogen or a substituent such as a lower alkyl hav- 

J[ 
ing I to 6 carbon atoms and a lower alkoxy having I to 55 
6 carbon atoms. Among the substituents, metboxy is 
most preferable. t is an integer of Ito 4 The phenyl is 
most preferred to have Ito 3 methoxy groups thereon. (5) 
(S) may form methylene dioxy group or ethylene dioxy -ETcIIIIIc 
group on two adjacent carbon atoms of the phenyl 60 
group. 

0 
II 

65 

indanyl ’ndeaonyl 



5,100.901 
31 

with an aqueous sodium hydroxide solution and ex-
tracted with ethyl acetate. The organic phase was 
washed with a saturated saline solution, dried over 
magnesium sulfate, and concentrated in vacuo. The 
resulting residue was purified by making use of a silica 5 
gel column (methylene chloride; methanol =5;l). The 
eluate was concentrated in vacuo, and the residue was 
dissolved in methylene chloride. A 10% solution of 
hydrochloric acid in ethyl acetate was added to the 
resulting solution, followed by concentration in vacuo IC 
to obtain 0.78g (yield: 27%) of the title compound. 1.37 
of diethyl I.thdanon-2-ylphosphorate was also recov-
ered. 0 

molecular formula C23H25NOuHCI. 0430 
’l1-NMR(CDCI3)8; 1.10-2.13(7}l,m) 2.26(2H,t), IS 

mmce.aa 

2.8(2}tbd), 3.48(2H,$), 6.72� 7.07(2H,m), 7.30(5Hs), 
7.I0-8.(5Mm). 

CH10 
EXAMPLE 3 

32 
to be CI3HI7NC) and IH-NMR (CDCI3)8, 
1.40-2.40(7U,m), 2.78(2H, dt), 3.45(211,S), 7.20(511,S), 
9.51(2 H, d). 

The compound may be produced according to the 
methods shown in (I) Arm. Kim. Zh., 36(9), 614-17 
(1983) by R. A. Kuroyan, A. I. Markosyan, 0. M. 
Snkhchyan and S. A. Vartangan and (2) bid. Chin,, 
Beige, 32,64-5 (1967) by B- Hermans and P. Van Dade. 

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

I-benzyl-4-piperidine-carboaldehyde having the for. 20 This reaction was conducted in an argon atmosphere. 
mula; 2.05 ml of diisopropylamine was added to 10 ml 

of 

anhydrous THE, 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 

OHCCN_CHr_O 
25 to _78 C., and a solution of 2.53 go! 5,6-dimethoxy-1- 

indanone in 30 ml of anhydrous THE and 2.31 ml of 
hexamethyl-phosphoric amide were added thereto. The 

was prepared in the following Way. 
mixture was stirred at �78’ C. for 15 min, and a solu-
tion of 2.70 g of l-benzyl-4-piperidunecarboaldehyde in 26 grams 

of methoxymethylene-triphenylphos. 
30 30 ml of anhydrous THF was added thereto. The tem phonium chloride was suspended in 2 nil of anhy� perature 

of the mixture was gradually raised to robin drous ether. 1.611 solution in hexane of n-butyl lithium temperature, followed by stirring for 2 hr. An aqueous was added dropwise to the suspension at the room tern- j ammonium chloride solution was added thereto, perature. The mixture was stirred at the room tempera- and the organic phase was separated. The water phase ture for 30 minutes and cooled down to 0 C. Then 30 was extracted with ethyl acetate, and the organic phases ml of a solution in anhydrous ether of 14.35 g of 1 -ben- were combined with each other. The combined organic zy!-4-piperidone was added to the mixture. It Was phase was washed with a saturated saline solution, dried stirred at the room temperature for 3 hours and filtered over magnesium sulfate, and concentrated in vacuc. to remove out the insoluble. The filtrate liquid was The resulting residue was purified by making use of a concentrated at a reduced pressure. The obtained con- silica gel column (methylene chloride: methanol500. centrate was dissolved in ether and extracted with I N :1-100:1). The eluate was concentrated in vacuo, and hydrochloric acid. An aqueous solution of sodium by. the residue was dissolved in methylene chloride. A 10% dioxide was added to the extract to have pH value of solution ofhydrochloric acid in ethyl acetate was added 12. The resultant was extracted with methylene chIn- to the resulting solution, followed by concentration in ride The extract was dried with magnesium sulfate and 
concentrated at a reduced pressure. The residue was 

vaduo to obtain a crystal, which was recrystallized from 

purified with a column filled with silica gel to obtain 
methanol/IPE to obtain 3.40 g (yield: 62%) of the title 
compound having the following properties: 5.50 g of an oil with a yield of 33 percent. m.p. 

( 

C.); 237’-238’ C. (dec.). The oil was incorporated into 40 ml of methanol and analysis: C24H27NO3.HCI. 40 ml of I N hydrochloric acid was added to the solu-
tion. It was heated so as to make reflux for 3 hours and 50 
then concentrated at a reduced pressure. The residue C H N 
was dissolved in water. An aqueous solution of sodium csJcuJ.ed (%)T 69.64 6.82 3.35 
hydroxide was added to the sohition to have a pH value found (%): 69.51 6.78 3.30 
of 12 and the solution was extracted with methylene 
chloride. The extract was washed with saturated all 55itUI 
solution and dried with magnesium sulfate. It was fur-
ther concentrated at a reduced pressure and the residue I_Ba.nl_4.$4t  iJIrtu was purified in a column charged with silica gel. 2.77 g =is 31 

oigzhe of the intended compound was obtained with a yield of 
54 percent. In analysis, its molecular formula was found 

0� 

0130 

’C’CE 
cnr/9 N cn2 ---- s(J MC’ 

C1130 

 

4 
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TABLE 1 

AChE 
inhibitory 
*ctivit> 

Compound 1050 (sM) 

0.23 
40 0051 
5 010 
6 0,0!’ 
S 0.013 
9 0,05] 

to 0,9 
It 0,063 
12 0.040 
13 0.026 
I’ 0.0,18 
13 0004 
Il 0.052 
IS 0,68 
9 0.064 

20 (Y54 
2! 50 
27 0.072 
14 II 
26 24 
27 0,41 
29 0.15 
31 0.025 
33 0,00 
45 0.36 
110,019 
52 0.80 
54 1.0 
56 0.017 
61. 0.’s 
65 0.0016 
67 0.10 
70 0.18 
72 0.020 
89 0,018 
9(1 0.035 
95 0.085 

WI 0,1’ 
110 0.19 
24 2.8 

176 0.4 
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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. 

10 TABLE 2 

Compd. Dose isthibitory 
No. (mg/kg) acti. (%) 

Salthe 0 

1 
3 II" 

10 36’ 
30 47" 

15 ’0 5 
30 14" 

20 100 IS" 

TABLE 3 
Compd. Dose Reverse 

No. (mg/kg) 
25 

4 0.125 05 
0.25 36 

3 0.25 39 
0.5 27 

’5 .0 51 

30 2.0 30 
19 as 

’.0 39 
69 0.5 22 

.0 35 

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

The above-described pharmacological experiments 
r.’,.n!ad that the nm.,.n...,,1 .-j .l, revealed .... n ,# nn. naI_II L Sn V CLILIUII 

40 
had a potent acetylcholinesterase inhibitory action. 

EXPERIMENTAL EXAMPLE 2 Among the compounds (I) of the present invention, 

Ex viva acetylcholinesterase inhibitory action 
the compound wherein R’ is a group (II) or (III) de-
rived from an indanone having an unsubstituted or sub-

A sample to detect was orally administered to rates. stitoted phenyl ring is preferable, and the compound 
After one hour of the administration, the cerebral hemi- 45 wherein R’ is a group represented by the general for-
spheres were dissected and homogenized, followed the mula (II) are the most preferable. Specifically, particu-
by determination of the acetylcholinesterase activity. laxly a compound wherein R’ is a group derived from 
The group of rats treated with physiological saline was an indanone having an unsubstituted or substituted 
used as the control. Inhibition of AChE by samples ex phenyl ring has characteristics such as remarkable dif-
vivo was expressed in terms of inhibition percent of the 50 ferenee from the conventional acetylcholinesterase in-
control value. Results are shown in Table 2. hibitor in the structure, advantages with respect to the 

EXPERIMENTAL EXAMPLE 3 manufacture of pharmaceutical preparations by virtue 
Of the potent acetylcholinesterase inhibitory action, 

Actim _____________itiu
 
ent large width between the main and the side effects, per-

Witatiptibirshae 55  activity, high water solubility, excellent stability, 
5cc Z. Bokolanecky 

& 

Jarvik: lift. J. Neurophar- advantage in formulating into preparations, high bi-
macos, 6, 217-222(1967). oavailability and excellent penetration into the brain. 

Male Wjstar rats were used as the test animal and a Therefore, the objects of the present invention arc to 
step-through light and dark box was used as an appara- provide a novel compound effective for various kinds of 
His. A sample to detect was orally administered one 

w 

dementia and the scquelae of cerebrovasoujar diseases, 
hour before the training and the rates were treated with to provide a process for preparing the same, and to 
0.5 mglkg (ip.) of scopolamine 30 mM, before the train- provide a novel pharmaceutical comprising the same as 
ing. In a training experiment, the animal was placed into an effective ingredient. 
a light room and, just after the animal had entered into Representative compounds or the present invention 
a dark room a guillotine door was dosed, followed by 63 (Compd. Nos. 4,13,15.1% and 69 in the above Table 3) 
delivery of an electric shock from the gid of the floor. were applied to toxicity tests on rats. As a result, an the 
After six hours, the animal was again placed into a light compounds exhibited a toxicity of 100 mg/kg or more, 
room for a retention experiment, and the time taken for i.e., exhibited no serious toxicity. 
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11% fitrevencItp994
 of the prestol iy.e4irn ktc 

f’ortion, remission, improvement, etc. 

i�
 of senile deineutla, particularly senile 

- ’t tyje; cerebrovascular dis-
eases accompanying cerebral apoplexy, e.g. cerebral 5 
hemorrhage or cerebral infarcts, cerebral arteriosclero-
sis, head injury, etc.;and aprosexia, disturbance: 91 
speech, hypobulia, emotional changes, recent memory 
distiSt.ace, hallucinatory-paranoid syndrome, behav-
ioral changes, etc. accompanying encephalitis, cerebral 10 
palsy, etc. 

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

30 
EXAMPLES 

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

In the following examples, all of the NMK values are 
those of the compounds measured in free form. 

EXAMPLE 1 

i-Benzyi-4-[2.[(l-indanon)-2-yl]lethylpiperidine 
hydrochloride 

0 
II 

JfJCH2CH2___CN_CHr.__O.HCi 

which renders the compound of the present invention 0.37 g of 1-benzyl.4-[2-[(l-indanon)-2-yl3-ethyI-
useful also as a pharmaceutical based on this kind of piperidine was dissolved in 10 ml of methanol, followed 
action, by addition of 0.1 g of 5% rhodium-carbon. The mix-

Specifically, the compound of the present invention is 25 tore was hydrogenated at room temperature under at -
effective for, for example, Huntington’s chores, Pick’s nospheric pressure for 25 hr. The catalyst was filtered 
disease and delayed ataxia or tardive dyskinesia other off, and the filtrate was concentrated in vacuo. The 
than senile dementia of the Alzheimer type, residue was purified by making use of a silica gel cal-

When the comnoundAlbetaraWsat _____ invention’s 111*41 am,. (methylene chloride:methanol=200:1). The eluate 
as El 5, it may be orally 30 was concentrated in vacuo, and the residue was dis-
or perenterafly administered, In general, it is parenter- solved in methylene chloride. A 10% solution of hydra-
ally administered in the form of injections, such as intra- chioric acid in ethyl acetate was added to the resulting 
venous, subcutaneous, and intramuscular injections, solution, followed by concentration in vacua to obtain a 
suppositories, or sublingual tablets. The does will re- crystal, which was recrystallized from methanol/IPE 
markably vary depending upon the symptom; age, Sex, 35 to obtain 033 $ (yield: 80%) of the title compound 
weight, and sensitivity or patients; method of adminis- having the following properties; 
tration; time and intervals of administration and proper- nip. (’ C.): 244’-225’ C. 
ties, dispensing, and kind of pharmaceutical prepare- elementary analysis: C23H27N0.HCI. 
tions; lçpf MIecziye indients, etc., so that there is 
no particular limitation with respect to the dose. Nor- 40 
thfliiEe compound may biiaiUffiitered1riUose of C H N 

about 1.0 to 303 mg, preferably Ito 100 Dig, per day per 1cu1atS (%) 74.65 1.63 379 
adult, ordinarily in one to four portions. fowid (%): 74.(,6 7.65 3.77 

Pharmaceutical preparations in the dosage form of, 
e.g., injections, suppositories, sublingual tablets, tablets, 45 
and capsules are prepared according to a method which EXAMPLE 2 
is commonly accepted in the art. I-Benzyl-4-2-1(1-indanon)-2-ylidenylJJethyIpipericjine 

In preparing injections, the effective ingredient is hydrochloride 
blended, if necessary, with a pH modifier, a buffer, a 
suspending agent, a solubilizing agent, a stabilizer, a 50 
tonicity agent, a preservative, etc., followed by prepara- II 
on. of an intravenous, subcutaneous, or intramuscular 
injection according to an ordinary method. In ths case, 
if necessary, it is possible to lyophilize these prepara-
tions according to an ordinary method. 

Examples of the suspending agents include methyl-
cellulose, Polysorbate 80, hydroxyethylcellulose, aca- 0.32 of 60% sodium hydride was washed with hex-
cia, powdered tragacanth, sodium carboxymethylcellu- me, and 10 ml of THF was added thereto. A solution of 
lose, and polyoxycthylene sorbitan monolaurate. 2.12g of diethyl 1-indanon-2-ylphosphonstc in 30 ml of 

Examples of the solubility agent include polyoxyeth- 60 TIfF was dropwise added thereto at 0 C. The mixture 
ylene hydrogenated castor oil Polysorbate SO, nicotina- was stirred at room temperature for 30 min and again 
mide, polyoxyethylcne sorbitan monolaurate, Mac- cooled to 0 C., followed by addition of a solution of 
rogol, and an ethyl ester of castor oil fatty and. 3.43 g of 1-benzyl-4-pipeHdineacetoaldehyde in JO ml of 

Examples of the stabilizer include sodium sulfite, DMF. The mixture was stirred at room temperature for 
sodium metasulfite, and ether, and examples of the pre- 65 2 hr and at 50’ C. for 2 hr and then refluxed for 2 hr 
servative include methyl p-hydroxybenroate, ethyl p- while heating the mixture. Methanol and 20% sulfuric 
bydroxybenzoate, sorbic acid, phenol, cresol, and chic- acid were added at 0’ C. to the reaction mixture. 10 mm 
roscresol. after the addition, the reaction mixture was made basic 
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(57) ABSTRACT 

This invention is a dihydro.ben,ofhIl,4]diazepin-2-one 
derivative of the formula 

wherein R1, Rz, R3, 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 effective amount of the compounds for 
the treatment or prevention of acute and/or chronic neuro-
logical disorders In a patient in need of such treatment 
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DTHYDRO-BENZO [B] [1,4] DIAZEPIN-2-ONE 
DERIVATIVES 

FIELD OF INVENTION 

[0001] This nvontion is a dihydro-henzo[hJl.4]diazepin-
2-one derivative of the formula 

Thcofjorumla I are metabotropic 

BACKGROUND 

[0003] In the central nervous system (CNS) the transmis-
sion ofstiniuli takes place by the interaction of a neurotrans-
mitter, which as sent out by a neuron. nith a neuroreceptor. 

[0004] T.-glatamic acid, the most commonly occurring 
neurotransujitter an the CNS, plays a critical role in a large 
ntirnher of physiological processes. The glutamate-depen-
dent stimulus receptors art divided into two main groups. 
The first main group forms ligand-controlled ion channels. 
The metabotropic glutamate receptors (mGluR) form the 
second main group and, furthermore, belong to the family of 
(3 -protein-coupled rcccptor. 

[0005] At present, eight different meriahers of these 
mGluR are known and of these some even have sub-types. 
On the basis of structural parameters, the different influences 
on the synthesis of secondary metabolites and the different 
affinity to low-molecular weight chemical compounds, these 
eight receptors can be sub-divided into three sub -groups: 
mGLuRl and mGluRS belong to group 1, mCsluR2 and 
nGluR3 belong to group [laud mGluR4, mGluRa, mGluR7 
and mOluRS belong to group III. 

[0006] Lig2nds of metabotropic glutamate receptors 
belonging to the group II can be used for the treatment or 
prevention of acute andor chronic neurological disorders 
such as psychosis, schizophrenia, Alzheimers disease, g-
nitive disorders and memory deficlf 

SUMMARY 

[0007] The present invention is a compound ot formula I 

Rl::nRs 
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[0008] wherein 

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

[0010] when X is a single bond, 

[0011] R1 is selected from the group cion,urig of 
cyano, halogen, lower alkyl, C1-C6-cycloalkyl, 
lc,’er alkoxy, fluoro-lower alkoxy, fluoro-lowet 
alkyl, unsubstituted pyrrol-1-yl, and pyrrol-1-yl sub -
stirred by between one and three substituents 
selected from the group consisting of fluoro, chioro, 
cvano, �(CH)14-hvdroxy, fluoro-lower alkyl, 
lower alkyl, �(CH,) -lower alkoxy, �(CH2)�
(’(0)0�B, �((’H2)1 1�NRR, hydroxv-lower 
alkoxy, and �(CH2--00NR’R, 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 alkoxv, 
Iluoro-lower alkoxy and cyano; 

[0012] when X is an cthvnediyi group. 

[0013] R’ is unsubstituted phenl. or phenyl substi-
tuted by between one and three stibstituents selected 
from the group consisting of halogen, lower alkyl, 
fluoro-lower alkyl, C1-C-cycloalkvl, lower alkoxy 
and fluoro-lower alkoxy; 

[0014] R is selected from the group consistitig of 
NEE fluoro-lower alkoxy, unsubstiruted 3-oxo-
piperazin- I -yl, pyrrolidin-1 -vi or piperidin-1 -vI, and 
3-oxo-piperazin-1-yl, pyrrolidin-1-vl or piperidin-1-
vI substituted by R’; 

[0015] R is selected from the group consisting of 
hydrogen, lower alkyl, C3-C6-cvc1oalkyl, Iluor, 
lower alkyl and 2-lower alkoxy lower alkyl; 

[0016] R is selected from the group consisting of 
hydrogen, lower alkyl, C,-C,cvcloalkvl, fluoro-
lower alkyl, 2 -lower alkoxy lower alkyl, �(II) 
4-di-lower alkylamino, �<CH2)4-morpholinvi, 
�(ClI2)24-pyrrolidinyl, �(Cl 2)- 4-piperiditivl and 
3-hydroxy-lower alkyl; 

[0017] Y is �(’11= or 

[0018] R3 is selected from the group consisting of 
halogen, lower alkyl, fluoro-lower alkyl, lower 
alkoxy, cyano, �(CH)--C(0)--OR, �(CH,)--
C(0)�NRR, unsubstituted five -membered aro-
made heterocycle, and a five-membered aromatic 
heterc,cycle, substituted by halogen, fluoro-Hver 
alkyl, fluoro-lower alkoxv, ano, �(CH)----
NRR,
C(0)_.NRR, �(CR2)�SO2�NR’R’ lower 
alkyl, or lower alkyl substituted by a substit uc 
selected from the group consisting of fluoro, 
hvdroxy, lower alkoxy, cyano and catbamoyloxy; 
and 

[0019] nisO,l,2,3or4; 

[0020] or a pharmaceutically acceptable addition salt 
thereof 

[0021] It has surprisingly been found that the wnpounds 
of formula I are metabotropic glutamate receptor antago-
nists. Compounds of formula Tare distinguished by valuable 
therapeutic properties. 
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[0107] According to scheme G, compounds of formula II 
Li which R is as described above for compounds whcrc X 

is an eihriediU group can be prepared in different routes 
rt,a, It, iod nipnu rids \ dupend ing on the nature of R’ 
and R As shown in scheme 6, the transformation can for 
example be carried out by directly attaching the 
Rtalknedi.lsubstituent to a compound of formula V via a 
Sonigashira-lype coupling to produce compounds of the 
formula VId followed by the reduction of the nitro group or 
by two stepvise Snnotztshira-tpe couplings, in which first 
trimethylsilyl-acetylene is coupled to a compound of for-
mula V to yield, after dc.silylation with sodium hydroxide in 
methanol, the intermediate X which then can be transformed 
via a second Sonogashira-type coupling with the appropriate 
rc Li jilt H -I, R -Br or R ’_ 

OSO2CF3 into compounds of the 
formula ’/id and reduction of the nitro group leads to the 
desired compounds of formula Il. 

[0I0] The exact conditions for the respective compounds 
can be found in the experimental part. 

chlorides. The exact conditions for the corresponding com-
pounds can he Found in the experimental part 
[0110] The pharmaceutically acceptable salts can be 
manufactured readil according to known methods, taking 
into consideration the nature of the compound to be con-
veried into a salt. Inorganic or organic acids such as, for 
example, h’4rochloric acid, hydrobron,ic acid, sulphuric 
acid, nitric acid, phosphoric acid or citric acid, formic acid, 
lunatic acid, maleic acid, acetic acid, succinic acid, tartaric 
acid, mcthanestmlpbonic acid, p-toltmencsulphonic acid and 
the like are suitable for the formation of pharmaceutically 
acceptable salts of basic compounds of formula I. 
[0111] The compounds of foonuis I and their pharmaceu-
tically acceptable salts are metahotropic glutamate receptor 
antagonists and can be used for the treatment or prevention 
of acute and/or chronic neuro1oaj de.*,s, such as 
psychosis schapixeaa _____ C 
disorthrs mcmoiy de__ ºr treatable in ma ions 
are restricted brain function caused by bypass operations or 

Sche,e H 

MgCI1. Ec,X 

method a) CUN 

= 

Ru) 

LOA 1,011. 

C. O. Dy, O OUt 

4 JiBr, Ei3N, CIiCN 
meth2d Me,&O,C.. CO2S’Me1 Z) Buti, Ec20 

geflea 
pocedure 

K 

method a’ is op tpenvtaceute 

ii method b) TFAA TFA, actaone 
gericra. 

lye procedure 
1 

V CR N 

[0109] \c nfl Ii ng to Scheme II, tic LX nones and -kc I 
esters building blocks with the fbrmula IV and lVa can be 
prepared by methods known to someone skilled in the art 
from the corresponding carboxylic acid derivatives 
RUCGR, it  free acids, methyl or ethyl esters and acid 

CO2R 

IVa 

R FLET. Hu 

V B N 

transplants, poor blood supply to the brain, spinal .,,it 
injtiries, head injuries, bwoxia caused by pregnancy, cardiac 
arrest and no poglvcaemia Further treatable indications arc 
acute and chronic pain, Huntington’s chorea,ALS, dementia 
caused by AIDS, eye injuries, retinopathy, idiopathic par-
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kinsonism or parkinsonism caused by medicaments as well 
as conditions which lead to glutamatc-deficient functions, 
such as e.g muscle spasms, convulsions, migraine, urinary 
incontitlence, nicotine addiction, psychoses, opiate addic-
tion, anxiety, vomiting, dyskinesia and depression. 

[0112] I’hc compounds of formula I or pharmaceutically 
acceptable sails thereof can be used as pharmaceutical 
compotuons, e.g in the form of pharmaccutical prepara-
tions. The pharmaceutical preparations can be administered 
ordlk, a.g, in th Form of tablets, coaled tahlc; s, dragees, 
hard and soft gelatine capsules, solutions, emulsions or 
SI] spensions i-lowevc r. the adin ri istration can also he 
cftŁcted rectally, e.g in the form of suppositories, or 
parc ntcral ly. e.g. in the form of injection sob t ions. 

[0113] The compounds of formula I or pharmaceutically 
acceptable salts thereof can he proceiscd with pharmaceu-
tically acceptable and therapeutically inert, inorganic or 
organic carriers for the production of pharmaceutical prepa-
rations. Lactose, corn starch or derivatives thereof, tale, 
stearic acid or its salts and the like in be used, for example, 
as such carriers for tablets, coated tablets, dragees and hard 
gelarine capsules. Suitable carriers for soft gelatine capsules 
are, for example, vegetable oils, waxes, fats, semi-solid and 
liquid polvols and the like; depending on the nature of the 
active substance no carriers are, however, usually required in 
the case of soft gelatine capsules. Suitable carriers for the 
production of solutions and symps arc, for example, water, 
polvols, sucrose, invert sugar, glucose and the like. Adju-
vants. such as alcohols, polvols, glycerol, vegetable oils and 
the like, can be used for aqueous injection solutions of 
water-soluble salts of compounds of formula I, but as a rule 
are not necessary. Suitable carriers for suppositories are, for 
example, natural or hardened oils, waxes, fats, semi -liquid 
or liquid polyols and the like. 

[0114] In addition 
qWM&VMa!

 
contain preSenativesr 
agents, emulsiæers, swecteners, colorants, flavorants, salts 
for varying the osmotic pressure, buffers, masking agents or 
.ititioxidants. The) cap #Isu Fordain still when therapeuti-
cally valuable su 

[0115] ,\., mentioncd earlier, pharm ’ ’ ’ :’ . 
itnd 

or in phanInceuti1.Uy acceptable silt thereof 
and a therapeutically inert, i.e., pharmaceutically acceptable, 
excipicnt are also an object of the present invention, as is a 
process for the production of such pharmaceutical compo-
sitions which comprises bringing one or more compounds of 
formula I or pharmaceutically acceptable salts thereof 

stances ant #’ or 

[0116] The dosage can vary within wide limits and will, of 
course, he fitted in the individual requirements in each 
particular case. In general, the effective dosage for oral or 
parenteral administration is between 0.01-20 mg’kg/day, 
with a dosage of 0.1-10 mgkg day being preferred for all of 
the indications described. The daily dosage for an adult 
human being veighing 70 kg accordingly lies between 
0 7-1400 mg per day, preferably between 7 and 700 mg per 
day 

[0117] The present invention includes the use of com-
pounds of formula I and ofpharmaccuticallv acceptable salts 
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thereof for the production of pharmaceutical compositions, 
especially for the control or prevention of acute and/or 
chronic neurological disorders of the aforementioned kind. 

[0118] The compounds of the present invention are group 
IT mGlu receptor antagonists. The compounds show IC 
values, as measured in the assay described below, of 10 uM 
or less, typically 1 aM or less, and ideally of 0.3 nM or less. 

[0119] In Table I below some specific TC values of pre -
erred compounds r,F the invention are presented lhcse 

values were obtained by indirect measurement of the affinity 
of the compounds for the recombinant at mGluR2 
expressed in CR0 cells using a displacement binding assay 
with 311-LY351740. 

TABLE I 

cbmpoc’ rid notu2 (t j 

0.030 

one 
8- (2- Fluorc-p hen y t> 4-[3-(3-mechyt- owo1-5 - yt) -phenyt 

t ri auo re-c rho y) To  di hydra-
bcnz4bJ [I,4]dizcpin-2-unc 
8-Chic mc- 7-dime Lb via mino-4-[3-(4- ti vdmorvmethyt-
.:xazot_2ytLphenyt}  1.q J,hyd,o br›rb]  I t A Jiazepir, - 
2-one 

phen ytl-8-trifiuoromemhy]- 23- dihv*o-
benzof hi 11.4]dia7epin-2-one 
4_[ 8- (Cv etep ropYl iii cOwl-mei h vt-am -4- oxo-’ - 

unromechvt-4.5-thh3tho3Hbenzc[b] [i.4)–azerin-2-
vtl-pvri3ine-2-carhonimrite 
c›[3 (5 Cyc ]oplop viaminom emhyl-[a:2  dzo i-i - 
pheny tJ- 7-dimeth yiaminn -5- Lrifiuoromethv:- I 3d thydro-
benzo! h[1.4],11-1. 2 ›1 

4-[4-O,co-8-(212, 2-Lrifluomn-echoxy-7-trifluoroniechyt-4,5 - 
di hvdmo-3H-benzo[h) [1 .4ld iazepin-2-v]]-pyrid;ne-2-
carbon Lri 
3-[ 7-Me ft vt-8-(methyt-prop vt-amino)- 4-ox 0-A, 5-dTh ydro-
7H -be nzc, lb IF I .4ldiazepie-: - ii ]-ben ?on it rite 
8-Chloro-4- 34 -hydrnxvmemhvt-{I ,2,3lrriazot- 
phenytj- 7- (isobu vi- methyt -amino)- I 3-dihydmo-
benzofb] II .4ld iazepin-2 -one 
S. Ditth).tnm o._[.i_(3_mcLh)t-isoxalot -5 v -pheriytJ-4, 
nxo-4,5-a ih ydro - 311-1,e nzc{b] LI ,4]diazep me-i- –0 nitr I a 
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