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(54) Title: NOVEL 2,3,3A,4,9,9A HEXAHYDRO-8-HYDROXY-1H-BENZ[FJINDOLES, A METHOD FOR THE PRODUCTION

THEREOF, AND THEIR USE AS MEDICAMENTS

(54) Bezeichnung: NEUE 2,3,3A,4,9,9A-HEXAHYDRO-8-HYDROXY-1H-~-BENZ[FJINDOLE, VERFAHREN ZU IHRER HERSTEL-
LUNG UND IHRE VERWENDUNG ALS ARZNEIMITTEL

(57) Abstract

(1)

The application relates to substituted 2,3,3a,4,9,9a hexahydro—8-hydroxy-1H-benz[f]indole derivatives, to a method for the production
thereof, and to their use as medicaments. The inventive indole derivatives correspond to general formula (1).

(57) Zusammenfassung

Die vorliegende Anmeldung betrifft substituierte 2,3,3a,4,9,9a-Hexahydro-8-hydroxy-1H-benz{f]indol-Derivate, Verfahren zu ihrer
Herstellung sowie ihre Verwendung als Arzneimittel. Die erfindungsgeméBen Indolderivate entsprechen der aligemeinen Formel (1).
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Novel 2,3,3A,4,9,9A-Hexahydro-8-hydroxy-1H-benz{flindoles, a method for the

production thereof, and their use as medicaments

The present invention relates to new substituted 2,3,3a,4,9,9a-Hexahydro-8-hydroxy-1H-
benz[flindole derivatives, processes for preparing them and their use as pharmaceutical
compositions. The indole derivatives according to the invention correspond to general

formula 1:

wherein

X denotes a single bond, -O-, C1-C4-alkyl, C1-C3-alkoxy, -O-CH»-CH2-0O- or
-0-CH2-CH2-NH-;

R'  denotes hydrogen, methyl, ethyl or phenyl;
R°  denotes hydrogen or methyl:;
R°  denotes hydrogen, F, Cl, Br, hydroxy or methoxy:;

R*  denotes hydrogen, methyl or ethyl:
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2

R> denotes hydrogen, methyl or ethyl;
R® denotes hydrogen, methyl or ethyl;

R’ denotes tert.-butyl, cyclohexyl,

R® R

At ; e ’
Xy _-R ' g %:
9 , o i , OF R’ :

= R N2

~_"

(n

: n denotes an integer 0 or 1;
Y denotes N or CH;

7 denotes O, NH or S;:

R® denotes hydrogen, methyl, F, Cl, Br or methoxy;
R’ denotes hydrogen, methyl, F, Cl, Br or methoxy.

10 The invention relates to the i1ndividual
stereolsomers, the mixtures thereof and the corresponding

physiologically suitable acid addition salts with i1norganic or

organic acids, such as HCl or HBr.

The enantiomerically pure compounds as well as the

15 racemates are claimed. The trans-derivatives are preferred.

According to another aspect of the present 1nvention,

there is provided a process for preparing a compound of formula

1



10

15

25771-686

wherein

X denotes -0-,

-0-CHy,-CHy—NH-;
R! denotes
R° denotes
R’ denotes
R* denotes
R®> denotes
R® denotes

R’ denotes

CA 02336783 2007-08-03

2a

Ci1-Cs—alkoxy, —-0O-CH;-CH;-0- or

hydrogen, methyl, ethyl or phenyl;
hydrogen or methyl;
F, Cl,

hydrogen, Br, hydroxy or methoxy;

hydrogen, methyl or ethyl;
hydrogen, methyl or ethyl;
hydrogen, methyl or ethyl;

tert.-butyl, cyclohexyl,

n denotes 1;
Y denotes N or CH;
z denotes O, NH or S;

R® denotes hydrogen, methyl, F, Cl, Br

Or methoxy;
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R’ denotes hydrogen, methyl, F, Cl, Br or methoxy;

which comprises reacting a compound of formula 2

wherein the terms R?,ZRﬂ.Eﬁ and R® are as defined above;

5 with an acylating agent of formula

O

X

wherein L denotes a leaving group and R' denotes a group of

R
‘:x</ when n = 1 and
1

10 wherein the tenmsiRﬂ.Eg, X and R’ are as defined above;

L R

formula

to form an intermediate of formula 11
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11

wherein the terms R’, R*, Rs, R® and R' are as defined above;

and the i1ntermediate of formula 11 is reduced to form the

5 compound of formula 1.

According to still another aspect of the present

invention, there 1is provided a process for preparing a compound

of formula 1

10 wherein

X denotes -0-, C1~C3-alkoxy, -0-CH,-CH»>-0~- orx
~0-CH,~CH,~-NH-;

R' denotes hydrogen, methyl, ethyl or phenvl;

R° denotes hydrogen or methyl;
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R°> denotes hydrogen, F, Cl, Br, hydroxy or methoxy;
R? denotes hydrogen, methyl or ethyl;
R> denotes hydrogen, methyl or ethyl;

R° denotes hydrogen, methyl or ethyl;

5 R’ denotes tert.-butyl, cyclohexyl,
Q 8
Y 8 Y R ZR
I — (%
l 9 P R , OI R9
R ~F

n denotes an integer 0 or 1;

Y denotes N or CH;

z denotes O, NH or S;

10 R® denotes hydrogen, methyl, F, Cl, Br or methoxy;
R’ denotes hydrogen, methyl, F, Cl, Br or methoxvy;

which comprises reacting a compound of formula 2

wherein the terms R3, R", R> and R® are as defined above;

15 with an alkylating agent of formula



5

10

15

invention,

O

g
p—

wherein:
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2e
Z_ RH
wherein z denotes a leaving group and R'' 1s

2
R
AW

wherein the terms R}, R?, X, R’ and n are as defined above.

According to yet another aspect of the present

formula 1

X denotes

-O-~-CH,-CHy-NH-;

Rl

denotes

denotes

denotes

denotes

denotes

denotes

there i1s provided a process for preparing a compound

-0-, Cl—-C3—alkoxy, -0-CH,-CH,-0O- or

hydrogen, methyl, ethyl or phenyl;

hydrogen or methyl;

hydrogen, F, Cl, Br, hydroxy or methoxy;

hydrogen, methyl or ethyl;

hydrogen, methyl or ethyl;

hydrogen, methyl or ethyl;
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R’ denotes tert.-butyl, cyclohexyl,

n denotes 1;
Y denotes N or CH;
5 z denotes O, NH or S;
R® denotes hydrogen, methyl, F, Cl, Br or methoxy;
R’ denotes hydrogen, methyl, F, Cl, Br or methoxy;

which comprises reacting a compound of formula 2

10 wherein the terms R>, R*, R’ and R° are as defined above;

F

with an aldehyde of formula

,

wherein R' 1s defined as earlier described to form an

15 intermediate of formula 12
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wherein R3, RY, R, R® and R' are as defined above;

and the intermediate of formula 12 is reduced to form the

compound of formula 1.

The compounds described are new. 1-(Ci-g)Alkyl,
(Ci-g)alkenyl- and (C;-g)alkinyl-2,3,3a,4,9,9%a-hexahydro-1H-
benz[f]indoles are known from the prior art [WO 91/00856, C.-H.
Lin et al. J. Med. Chem. 1993, 36, 1069-1083]. These compounds
are characterised as D, and 5-HTjp agonists and are known for
the treatment of a number of mental i1llnesses as well as
metabolic disorders. By contrast, the aralkyl, aryloxyalkyl,
alkoxy, cycloalkylalkyl and t-butylalkyl compounds claimed here

have not hitherto been mentioned in the prior art.
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Biological Properties

It is known from the prior art that cell damage and loss of function occurring as a result of
hypoglycaemia, hypoxia, anoxia, trauma and ischaemia are partly based on an increased
synaptic activity. A series of experiments have shown that hypoglycaemic and hypoxic
conditions of this kind lead to massive depolarisation of the affected cells. As a result of this
depolarisation, there is in turn a pathogenic increase in intracellular calcium and in the
neuronal tissue there is additionally an increased release of excitatory amino acids. The
voltage-dependent sodium channel has a key role in this cascade. Thus, by blocking it, it is
possible to prevent the depolarisation of the cells, thereby reducing the influx of calcium
through voltage-dependent calcium channels and in the neuronal tissue additionally through
NMDA-receptor channels. Moreover, the reduced influx of sodium ions into the cell prevents
the calcium/sodium exchanger from operating reciprocally and conveying calcium into the
cell. The reduced influx of sodium ions into the cell also prevents the glutamate transporter
from operating reciprocally and releasing glutamate [C.P. Taylor and B.S. Meldrum, Trends
Pharmacol. Sci., 16, 309-316 (1995); J. Urenjak and T.P. Obrenovitch Am. Soc. Pharmacol.
Rev. 48, 21-67 (1996)].

The compounds claimed are blockers of the voltage-dependent sodium channel. They are
compounds which have Batrachotoxin (BTX) with a high affinity (K; < 1000 nM) and displace

it competitively or non-competitively from the binding site on the sodium channel. Such
substances show "use-dependency” in the blocking of the sodium channels, i.e. in order for
the substances to bind to the sodium channel, the sodium channels first have to be activated.
The maximum blockade of the sodium channels is only achieved after repeated stimulation of
the sodium channels. Consequently, the substances preferentially bind to sodium channels
which are repeatedly activated. As a result, the substances are in a position to act
preferentially in those parts of the body which are pathologically overstimulated.

A suitable test system for detecting the sodium channel blocking effect is the BTX-binding to
the sodium channel [S.W. Postma & W.A. Catterall, Mol. Pharmacol 25, 219-227 (1984)] as
well as patch-clamp experiments, which show that the compounds according to the invention
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‘block the electrically stimulated sodium channel in a "use-dependent” manner [W.A. Catterall,
Trends Pharmacol. Sci., 8, 57-65 (1987)].

Moreover, the compounds according to the invention have been shown to have a
neuroprotective effect by blocking the release of glutamate induced by veratridine {S.
Villauneva, P. Frenz, Y. Dragnic, F. Orrego, Brain Res. 461, 37/7-380 (1988)]. Veratridine is

a toxin which permanently opens the sodium channel. As a result, there is an increased

influx of sodium ions into the cell. By means of the cascade described above, this influx of
sodium in the neuronal tissue leads to an increased release of glutamate. The compounds
according to the invention antagonise this glutamate release.

The substances according to the invention were shown to have anticonvulsant properties by
their protective effect against convuisions triggered by a maximum electric shock in mice

[M. A. Rogawski & R.J. Porter, Pharmacol. Rev. 42, 223-286 (1990)], whilst neuroprotective
properties were demonstrated by a protective effect in a rat-MCAO-model [U. Pschorn & A. J.
Carter, J. Stroke Cerebrovascular Diseases, 6, 93-99 (1996)].

It has also been described that sodium channel blockers can be used for the treatment of
cyclophrenia (manic depressive disease) [J. R. Calabrese, C. Bowden, M.J. Woyshville; in:
Psychopharmacology: The Fourth Generation of Progress (Eds.: D. E. Bloom and D. J.
Kupfer) 1099-1111. New York: Raven Press Ltd.}

Thus, it has been shown that 1,2,3,4,5,6-hexahydro-2,6-methano-3-benzazocin-10-oles of
general Formula 1 can be used to treat diseases the causes of which are based on a
functional disorder caused by overstimulation. These include diseases such as arrhythmia,
spasm, cardiac and cerebral ischaemia and neurodegenerative diseases of various origins;
these include, for example, epilepsy, hypoglycaemia, hypoxia, anoxia, brain trauma, cerebral
oedema, stroke, perinatal asphyxia, amylotropic lateral sclerosis, Huntington's disease,
Alzheimer's disease, Parkinson's disease, cyclophrenia, hypotonia, cardiac infarct, disorders
of heart rhythm, angina pectoris, pain of various forms and aetiology, such as nociceptor pain
with excitation of pain receptors and transmission of the impulses to the CNS or neuropathic
pain. Pain resulting from damage to the peripheral or central nervous system (e.g. after
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amputation, paraplegia, herpes or in diabetic polyneuropathy), pain caused by functional
disorders, e.g. migraine caused by poor vascular regulation, back pain caused by poor
physical posture — including psychosomatic processes such as sympathetic activation in
anxiety, muscle tensing in emotional stress. In connection with this, use as a local
anaesthetic is possible, in particular.

Examples of formulations

1. Tablets
Composition:
Active substance according to the invention 20 parts by weight
Stearic acid 6 parts by weight
Glucose 474 parts by weight

The ingredients are processed in the usual way to produce tablets weighing 500 mg. If
desired, the content of active substance can be increased or reduced and the quantity
of glucose reduced or increased accordingly.

2. Suppositories

Composition:

Active substance according to the invention 100 parts by weight
Powdered lactose 45 parts by weight
Cocoa butter 1555 parts by weight

The ingredients are processed in the usual way to form suppositories weighing 1.7 g.
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4. Solutions for infusion

The active substance according to the invention is added, in a pharmaceutically

effective amount, e.g. to a physiologically acceptable starting solution such as 5 %
xylitol or mannitol which is suitable for infusion and known from the prior art using

methods known from the prior art.

5. Powder for inhalation

Micronised powdered active substance (compound of Formula |; particle size about

0.5 to 7 um) is packed into hard gelatine capsules in amounts of 5 mg, optionally with
the addition of micronised lactose. The powder is inhaled using conventional inhalers,
e.g. as in DE-A 33 45 722.

Method of production

Key compounds in the synthesis are the nor-hexahydro-1H-benz{flindoles 2a, shown here in

the form of the corresponding (-)-enantiomer, as well as 3a and 3b.

Diagram 1:

Compound 2a was obtained by the method described in Diagram 2.
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Diagram 2:
~ H O
O \o O \o
N AN M
AN N H N
4 5 6

3a and 3b may be synthesised analogously to the process described in WO-A-91/00856.
The method of synthesis is illustrated in Diagram 3.
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Diagram 3:

10a 10b

H
oY
@Qf)
3a 3b

The N-substituent is introduced by reacting the key compounds 2a, 3a and 3b with acylating

agents to obtain the intermediate compounds 11 and subsequently reducing them or by
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direct alkylation of the key compounds 2a or 3a or 3b with alkylating agents or by reacting

with aldehydes to obtain 12 and subsequently reducing them. Diagram 4 shows these
methods by way of example for key compound (-)-2a.

Diagram 4:

(-)-2a (-)-2X

Reduction

12

The compounds according to the invention can then be substituted regioselectively in the

benzindole-partial structure. An Example is given for compound (-)-2b in Diagram 5.

T RS ek WA WY A o7 - - . T et mam—ay M ey A e Ak e o el L T e o
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Diagram 5:

N-chlorosuccinimide | AN
H_
O O =
Cl
(-)-2k

Various other embodiments of the processes will be apparent to the skilled person from the
present description. However, it is expressly pointed out that these Examples and the
associated description are provided solely as an illustration and are not to be regarded as
limiting the invention.

Examples:

Example 1:

trans-1-Formyl-8-methoxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-benz|[f]lindole (3)

To a suspension of 88.0 g (0.66 mol) of aluminium trichloride in 420 mL of absolute
dichloromethane is added dropwise, at 0-5 °C, a solution of 60.1 g (0.22 mol) of N-formyl-2-
(2'-methoxyphenyl)methyl-3,3-dimethyl-4-methylene-piperidine (4) in 200 mL of
dichloromethane within 2 h. The mixture is left to react for a further 3 h at 5 °C and then
poured onto 800 mL of ice. The organic phase is separated off and the aqueous phase is
extracted twice more with 250 mL of dichloromethane. The combined organic phases are
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dried over MgSO4 and the solvent is eliminated in vacuo. The residue is chromatographed on
silica gel (500 g silica gel, solvent: ethyl acetate). 36.0 g (60%) of trans-1-formyl-8-methoxy-
3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-benz[flindole (5) are obtained as an oil.

Example 2:

trans-8-Methoxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-benz|flindole (6)

9.6 g (35 mmol) of trans-1-formyl-8-methoxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-
benz[flindole (5) are dissolved in 75 mL of n-propanol and mixed with 25 mL of conc.
hydrochioric acid and 15 mL of water. The mixture is refluxed for 12 h, the alcohol is
eliminated in vacuo and diluted with 800 mL of water. The mixture is extracted once with 150
mL of ethyl acetate (discarded), the aqueous phase is made alkaline with sodium hydroxide
and extracted three times with 200 mL ethyi acetate. The combined organic phases are dried
over MgSQO4 and the solvent is eliminated in vacuo. 8.6 g (100%) of trans-8-methoxy-3a,4,4-
trimethyl-2,3,3a,4,9,9a-hexahydro-1H-benz|flindole (6) are obtained as an oil.

Example 3:

(-)-1R- trans-8-Methoxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-benz[flindole-malate
((-)6MA) and (+)-1S-trans-Methoxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-
benz[flindole-malate((+)6MA)

8.6 g (35 mmol) of trans-8-methoxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-
benz[flindole (6) are dissolved in 89 mL of methanol and combined with a solution of 8.5 g
(63 mmol) of L-(-)-malic acid in 85 mL of methanol. The mixture is stired for 1 h at RT, the
crystals precipitated are suction filtered and recrystallised from 200 mL of methanol. 4.8 g
(35%) of (-)-1R-trans-8-methoxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-benz[flindole-
malate ((-)6MA) are obtained, melting point: 214 °C, [a]o?> = -42,5° (c = 1, methanol).

The mother liquor is concentrated by evaporation, made alkaline with conc. ammonia and
extracted twice with 200 mL ethyl acetate. The combined organic phases are dried over

e B ek W S ST 4V LV AL .
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MgSO4 and the solvent is eliminated in vacuo. Then (+)-1S-trans-methoxy-3a,4,4-trimethyl-
2,3,3a,4,9,9a-hexahydro-1H-benz|[flindole-malate ((+)6MA) is isolated using D-(+)-malic acid.
Yield: 3.5 g (25%), melting point: 214 °C, [a]p®° = +46,1° (c = 1, methanol).

Example 4:

(-)-1R-trans-8-Hydroxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-benz|[flindole-
hydrobromide ((-)2aBr)

4.8 g (12.8 mmol) of (-)-1R-trans-8-methoxy-3a,4,4-trimethyl-2,3,33,4,9,9a-hexahydro-1H-
benz[flindole-malate ((-)6 MA) are first converted into the free base with conc. ammonia. Then
8 mL of water and 25 mL of 62% hydrobromic acid are added and the mixture is refluxed for
3 h. It is then concentrated by evaporation in vacuo and the residue is recrystallised from 30

mL of acetone. Yield: 3.9 g (98%), melting point: > 250 °C, [o]p*° = - 68,4° (c = 1, methanol).

The following is obtained analogously to Example 4:

(+)-1R-trans-8-Hydroxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-benz|flindole-
hydrobromide ((+)2aBr)

19.3 g (61 mmol) of (+)-1R-trans-8-methoxy-3a,4,4-trimethyl-2,3,33,4,9,9a-hexahydro-1H-
benz[flindole-malate ((+)6MA) are used. Yield: 14.4 (91%),

melting point: > 250 °C, [a]p®° = + 70.0° (c = 1, methanol).

Example 5:

trans-(x)-1-Benzyl-8-methoxy-2,3,3a,4,9,9a-hexahydro-1H-benz[flindole-2-one ((8a) and cis-
(1)-1-Benzyl-8-methoxy-2,3,3a,4,9,9a-hexahydro-1H-benz{flindole-2-one (8b)

3.6 g (14.5 mmol) of methyl (£)-1,2,3,4-tetrahydro-5-methoxy-3-0x0-2-naphthalinoacetate (7)
and 7.8 g (73 mmol) of benzylamine are dissolved in 50 mL of THF and 50 mL of methanol.
The mixture is cooled to 0 °C, acidified with glacial acetic acid to pH 4.5 and stirred for 30
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min. Then 1.8 g (29 mmol) of sodium cyanoborohydride are added and the mixture is stirred
for 3 days at ambient temperature. The reaction mixture is quenched with 20% sodium
hydroxide solution and the organic solvent is eliminated in vacuo. Then it is extracted three
times with 150 mL of dichloromethane, the combined organic phase is washed once with
saturated sodium chloride solution, dried over MgSO4 and the solvent is eliminated in vacuo.
The residue is chromatographed on silica gel (about 1000 g silica gel, ethyl
acetate/cyclohexane 1:1). 0.5 g (10%) 8a and 1.1 g (25%) 8b are obtained as an oil.

Example 6:

cis-(x)-1-Benzyl-8-methoxy-2,3,3a,4,9,9a-hexahydro-1H-benzflindole ((9b)

0.51 g (13.4 mmol) of LiAlH4 are placed in 5 mL of THF, cooled to 0 °C and a solution of 1.0
g (3.3 mmol) of cis-(x)-1-benzyl-8-methoxy-2,3,3a,4,9,9a-hexahydro-1H-benz|flindol-2-one
((8b) in 20 mL of THF is added dropwise. Then the mixture is refluxed for 5 h, cooled to
ambient temperature and 100 mL of saturated sodium sulphate solution are added. The
mixture is extracted three times with 100 mL ethyl acetate, the combined organic phase is
dried over MgSO4 and the solvent is eliminated in vacuo. The residue is suspended in 15 mL

methanol, the insoluble matter is removed by suction filtering and the solvent is eliminated in
vacuo. 0.5 g (52%) 9b are obtained as an oil.
The following is obtained analogously to Example 6:

trans-(x)-1-Benzyl-8-methoxy-2,3,3a,4,9,9a-hexahydro-1H-benz|f]lindole (9a)

0.21 g (5.5 mmol) of LiAIH4 and 0.5 g (1.6 mmol) of trans-(x)-1-benzyl-8-methoxy-
2,3,3a,4,9,9a-hexahydro-1H-benz[flindol-2-one (8a) are used. Yield: 0.4 g (85%).

e
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Example 7:

cis-(x)-8-methoxy-2,3,3a,4,9,9a-hexahydro-1H-benz[flindole (10b)

1.7 g (5.8 mmol) of cis-(+)-1-benzyl-8-methoxy-2,3,3a,4,9,9a-hexahydro-1H-benz|flindole
(9b) are disselved in 35 mL of methanol and hydrogenated at 20 °C and 5 bars of hydrogen
pressure on 0.2 g of Pd/C (10%). After 5 h the mixture is filtered over silica gel and the

solvent is eliminated in vacuo. 1.2 g (100%) 10b are obtained as an oil.

The following is prepared analogously to Example 7:

trans-(x)-8-methoxy-2,3,3a,4,9,9a-hexahydro-1H-benz|flindole (10a)

0.47 g (1.6 mmol) of trans-(t)-1-benzyl-8-methoxy-2,3,3a,4,9,9a-hexahydro-1H-benz[flindole
(9a) are used. 0.32 g (100%) of 10a are obtained as an oil.

Example 8:

cis-(+)-8-Hydroxy-2,3,3a,4,9,9a-hexahydro-1H-benz{flindole-hydrobromide (3bBr)

0.55 g (2.7 mmol) of cis-(+)-8-methoxy-2,3,3a,4,9,9a-hexahydro-1H-benz[flindole (10b) are
added to 6 mL of water and 12 mL of conc. hydrobromic acid and refluxed for 20 h . Then the

mixture is concentrated by evaporation in vacuo, the residue is taken up again in 10 mL of
ethanol and the solvent is eliminated again in vacuo. 0.69 g (95%) of the desired product are

obtained as the hydrobromide.

The following is prepared analogously to Example 8:

trans-(+)-8-Hydroxy-2,3,3a,4,9,9a-hexahydro-1H-benz|f]indole-hydrobromide (3aBr)

0.32 g (1.6 mmol) of trans-(x)-8-methoxy-2,3,33,4,9,9a-hexahydro-1H-benz[flindole (10a) are
used. Yield: 0.41 g (95%).
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Example 9:

(-)-(1R,2'R)-trans-1-(2'-Benzyloxy)propyl-8-hydroxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-
hexahydro-1H-benz[flindole-hydrochioride ((-)2bHCI)

4.65 g (15 mmol) of (-)-1R-trans-hydroxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-
benz|flindole-hydrobromide ((-)2aHBr) and 5.0 g (39 mmol) of triethylamine are dissolved in
35 mL of dichloromethane and after 30 min. a solution of 3.6 g (18 mmol) of (+)-R-2-
benzyloxypropionic acid chloride in 10 mL of dichloromethane is added dropwise. The
mixture is stirred for a further 2 h at ambient temperature, combined with 20 mL of 2 N
hydrochloric acid and the organic phase is separated off. The organic phase is dried over
MgSQ4, the solvent is eliminated in vacuo and the residue is taken up in 60 mL of

tetrahydrofuran. To this solution are added 1.9 g (50 mmol) of LiAlH4 while the temperature

rises to 35 °C. The solution is left to react for 1 h, mixed with 20 mL of 40% ammonium
tartrate solution, the organic phase is separated off and extracted twice with 100 mL of ethyl
acetate. The combined organic phases are dried over MgS0O,4 and the solvent is eliminated in
vacuo. The residue is taken up in 50 mL of acetone and the hydrochloride is precipitated with
ethereal hydrochloric acid. The crystals are separated off and washed with acetone. Yield:

2.8 g (45%), melting point: 236 °C, [o]p<° = (-) 124,3° (C=1 in methanol).

The following are prepared analogously to Example 9:

(-)-(1R,2'S)-trans-1-(2'-Benzyloxy)propyl-8-hydroxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-
1H-benz[flindole-hydrochloride ((-)2cCl)
(-)-(1R,2'S)-trans-1-(2’-Benzyloxy)propyl-8-hydroxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-
1H-benz[flindole-hydrochloride ((-)2cCl)

5.9 g (19 mmol) of (-)-1R -trans-hydroxy-3a,4,4-trimethyi-2,3,3a,4,9,9a-hexahydro-1H-
benz{flindole-hydrobromide ((-)2aHBr) and 3.8 g (19 mmol) of (-)-S-2-benzyloxypropionic

acid chloride are used. Yield: 3.2 g (40%), melting point: > 250 °C, [(I]DZS =(-)11.9° (C=1in

methanol).
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(+)-(1S,2'S)-trans-1-(2'-Benzyloxy)propyl-8-hydroxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-
hexahydro-1H-benz|flindole-hydrochloride ((+)2bHCI)

1.6 g (5 mmol) of (+)-1R-trans-hydroxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-
benz[flindole-hydrobromide ((+)2aBr) and 1.0 g (5.0 mmol) of (-)-S-2-benzyloxypropionic

acid chloride are used. Yield: 1.3 g (63%), melting point: 236 °C, [a][)25 = (+) 124.8° (C=1 in

methanol).

(+)-(1S,2'R)-trans-1-(2'-Benzyloxy)propyl-8-hydroxy-3a,4,4-trimethyi-2,3,3a,4,9,9a-
hexahydro-1H-benz[flindole-hydrochloride ((+)2cHCI)

1.6 g (5 mmol) of (+)-1R-trans-hydroxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-
benz[flindole-hydrobromide ((+)2aBr) and 1.0 g (5 mmol) of (+)-R-2-benzyloxypropionic acid

chloride are used. Yield: 1.0 g (48%), melting point. > 250 °C, [or.]025 =(+)12.7° (C=1in

methanol).

(+)-(1S,2'S)-trans-8-Hydroxy -1-(2'-methoxy-2“phenyl)ethyl -3a,4,4-trimethyl-2,3,3a,4,9,9a-
hexahydro-1H-benz[flindole-hydrochloride ((+)2dHCI)

1.6 g (5 mmol) of (+)-1R-trans-hydroxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-
benz[flindole-hydrobromide ((+)2aBr) and 0.9 g (5 mmol) of (+)-S-2-methoxyphenylacetic |

acid chloride are used. Yield: 0.9 g (45%), melting point: > 250 °C, [a]025 =(+) 174.2° (C=1

iIn methanol).

(-)-(1R)-trans-8-Hydroxy-1-(2’-phenoxy)ethyl-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-
benz[flindole-hydrochloride ((-)2eHCI)

1.6 g (5 mmol) of (-)-1R-trans-hydroxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-
benz[flindole-hydrobromide ((-)2aHBr) and 0.8 g (6 mmol) of 2-phenoxyacetic acid chloride

are used. Yield: 0.9 g (46%), melting point: 248 °C, [oc][)25 = (-) 69.3° (C=1 in methanol).
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(+)-(1S)-trans-8-Hydroxy-1-(2'-phenoxy)ethyl-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-
benz|flindole-hydrochloride ((+)2eHCI)

1.6 g (5 mmol) of (+)-1S-trans-hydroxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-
benz[flindole-hydrobromide ((+)2aHBr) and 0.8 g (6 mmol) of 2-phenoxyacetic acid chloride

are used. Yield: 1.2 g (62%), melting point: 254 °C, [a]025 = (+) 71.5° (C=1 in methanol).

trans-(+)-8-Hydroxy-1-(2'-(2"-phenoxy)ethoxy)ethyl-2,3,3a,4,9,9a-hexahydro-1H-
benz[flindole-oxalate (3eOX)

0.2 g (0.74 mmol) of trans-(+)-8-Hydroxy-2,3,3a,4,9,9a-hexahydro-1H-benz|[flindole-
hydrobromide (3aBr) and 0.2 g (0.93 mmol) of 2-(2’-phenoxy)ethoxy)acetic acid chloride are
used. The base is converted into the oxalate with ethereal oxalic acid.

Yield: 0.16 g (55%), melting point: 181 °C.

cis-(+)-8-Hydroxy-1-(2'-(2“-phenoxy)ethoxy)ethyl-2,3,3a,4,9,9a-hexahydro-1H-benz|[flindole-
oxalate (3fOX)

0.63 g (2.3 mmol) of cis-(x)-8-hydroxy-2,3,3a,4,9,9a-hexahydro-1H-benz|[flindole-
hydrobromide (3bHBr) and 0.5 g (2.6 mmol) of 2-(2'-phenoxy)ethoxy)acetic acid chloride are
used. The base is converted into the oxalate with ethereal oxalic acid. Yield: 0.3 g (33%),

melting point: 176 °C.

Example 10:

(+)-(15,2'S)-trans-1-(2'-(2",6"-difluorobenzyioxy)propyl-8-hydroxy-3a,4,4-trimethyl-
2,3,3a,4,9,9a-hexahydro-1H-benz|[flindole-hydrochloride ((+)2fHCI)

1.46 g (4.7 mmol) of (+)-1R-trans-hydroxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-
benz[flindole-hydrobromide ((+)2aHBr) and 1.0 g (4.6 mmol) of (-)-S-2-(2’,6'-
difluorobenzyloxy)propionic acid are dissolved in a mixture of 50 mL of tetrahydrofuran and
20 mL of dichloromethane and mixed with 0.8 g of benzotriazole and 4 mL of
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ethyldiisopropylamine. Then 0.9 g of TBTU are added and stirred for 2 h at RT. Then the
solvent is eliminated in vacuo, the residue is taken up in 100 mL of ethyl acetate and
extracted once with 100 mL of saturated potassium hydrogen carbonate solution and 100 mL
of 1 N hydrochloric acid solution. The organic phase is dried over MgSO4 and the solvent is
eliminated in vacuo. The residue is taken up in 20 mL of THF and mixed with 0.5 g (13
mmol) of LiAlH4. The mixture is reacted for 1 h at 50 °C, 50 mL of 40% of ammonium

tartrate solution are added, the organic phase is separated off and extracted twice with 100
mL ethyl acetate. The combined organic phases are dried over MgS0O4 and the solvent is
eliminated in vacuo. The residue is taken up in 50 mL of acetone and the hydrochloride is

precipitated with ethereal hydrochloric acid. The crystals are separated off and washed with

acetone. Yield: 1.3 g (63%), melting point: 242 °C, [a]025 = (+) 116,4° (C=1 in methanol).

The following are prepared analogously to Example 10:

(-)-(1R,2’'S)-trans-1-(2’-(2“,6“-difluorobenzyloxy)propyl-8-hydroxy-3a,4,4-trimethyl-
2,3,3a,4,9,9a-hexahydro-1H-benz|flindole-hydrochloride ((+)2gCI7HCI )

1.5 g (4.7 mmol) of (-)-1R-trans-hydroxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-
benz[flindole-hydrobromide ((-)2aBr) and 1.0 g (4.6 mmol) of (-)-S-2-(2',6-

difluorobenzyloxy)propionic acid are used. Yield: 1.3 g (63%), melting point: 260 °C, [a1025 =
(-) 33.8° (C=1 in methanol).

(1RS,2'S)-trans-1-(2’-Benzyloxy)propyl-8-hydroxy-2,3,3a,4,9,9a-hexahydro-1H-benz|flindole-
oxalate (3cOX)

0.2 g (0.74 mmol) of trans-(x)-8-hydroxy-2,3,3a,4,9,9a-hexahydro-1H-benz[f]indole-
hydrobromide (3aBr) and 0.13 g (0.74 mmol) of (-)-S-(2-(benzyloxy)propionic acid are used.
The base is converted into the oxalate with ethereal oxalic acid. Yield: 0.13 g (46%), melting
point: 193 °C.
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(1RS,2'S)-cis-1-(2'-Benzyloxy)propyl-8-hydroxy-2,3,3a,4,9,9a-hexahydro-1H-benz{flindole-
oxalate (3dOX)

0.46 g (1.7 mmol) of cis-(+)-8-hydroxy-2,3,3a,4,9,9a-hexahydro-1H-benz|flindole-
hydrobromide ((3bHBr) and 0.31 g (1.7 mmol) of (-)-S-(2-(benzyloxy)propionic acid are used.
The base is eonverted into the oxalate with ethereal oxalic acid. Yield: 0.25 g (38%).

Example 11:
(-)-(1R)-trans-8-Hydroxy-1-(2'-(2“-phenoxy)ethoxy)ethyi-3a,4,4-trimethyl-2,3,3a,4,9,9a-
hexahydro-1H-benz|f]indole-hydrochloride ((-)2hHCI)

3.1 g (10 mmol) of (-)-1R-trans-hydroxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-
benz[flindole-hydrobromide ((-)2aBr) and 2.2 g (11 mmol) of 2-(2-phenoxy)ethoxy-
ethylchloride are dissolved in 50 mL of DMF (dimethylformamide), a catalytic amount of K
and 3 g of sodium carbonate are added. The mixture is refluxed for 57h. Then the inorganic
salts are separated off by suction filtering and the solvent is eliminated in vacuo. The residue
IS taken up in 100 mL of water, extracted three times with 100 mL ethyl acetate and the
combined organic extracts are washed once again with 50 mL of water, dried over MgSO4

and the solvent is eliminated in vacuo. The residue is filtered over a short silica gel column
(25 g silica gel, 300 mL ethyl acetate), dissolved in acetone and the hydrochloride is

precipitated with ethereal hydrochloric acid. Yield: 3.3 g (76%), melting point: 186 °C, [a]025
=(-) 72.1° (c=1 in methanol).

The following are prepared analogously to Example 11:

(+)-(1S)-trans-8-Hydroxy-1-(2’-(2“-phenoxy)ethoxy)ethyl-3a,4,4-trimethyl-2,3,3a,4,9,9a-
hexahydro-1H-benz[flindole-hydrochloride ((+)2hHCI)

3.1 g (10 mmol) of (+)-1R-trans-hydroxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-
benz{flindole-hydrobromide ((+)2aHBr) and 2.2 g (11 mmol) of 2-(2-phenoxy)ethoxy-




CA 02336783 2001-01-09

20

ethyichloride are used. Yield: 3.2 g (74%), melting point: 186 °C, [o]p2° = (+) 71.4° (c=1 in

methanol).

(+)-(1S)-trans-8-Hydroxy-1 -(2’-(2“-(8"‘-quinolinoxy)ethoxy)éthyl-Sa,4,4-—trimethyl-
2,3,3a,4,9,9a-hexahydro-1H-benz|[f]lindole-hydrochloride ((+)2iHCI)

1.25 g (4 mmoil) of (+)-1R-trans-hydroxy-3a,4,4-trimethyl-2,3,32a,4,9,9a-hexahydro-1H-
benz|[flindole-hydrobromide ((+)2aHBr) and 1.2 g (4 mmol) of 2-(2’-(8"-

quinolinoxy)ethoxy)ethylchloride are used. Yield: 0.8 g (40%), meiting point: 167 °C, [cx,]D25 =
(+) 44.2° (c=1 in methanol).

(-)-(1R)-trans-8-Hydroxy-1-(2'-(2"-(8 “-quinolinoxy)ethoxy)ethyi-3a,4,4-trimethyl-2,3,3a,4,9,9a-
hexahydro-1H-benz{flindole ((-)2i)

1.25 g (4 mmol) of (-)-1R-trans-hydroxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-
benz[flindole-hydrobromide ({-)2aBr) and 1.2 g (4 mmol) of 2-(2'-(8"-
quinolinoxy)ethoxy)ethyichloride are used. The free base is recrystallised from ethyl acetate/

cyclohexane. Yield: 0.7 g (39%), melting point: 163 °C, [on][)25 = (-) 84.8° (c=1 in methanol).

Example 12:

(+)-(1S)-trans-1-(3-Furanyl)methyl-8-hydroxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-
benz[flindole-hydrochloride ((+)2jHCI)

0.93 g (4 mmol) of (+)-1R-trans-hydroxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-
benz[flindole ((+)2a) and 0.6 mL (7.2 mmoi) of 3-furanylaldehyde are dissolved in 10 mL of
methanol, combined with molecular sieve and stirred for 2 h at RT. Then the molecular sieve
is filtered off and the filtrate is mixed with 0.31 g (5 mmol) of sodium cyanoborohydride ana
1.2 mL of glacial acetic acid. The mixture is left to stand overnight, 20 mL of 4 N hydrochloric
acid are added and the resulting mixture is concentrated by evaporation in vacuo. The

residue is dissolved in acetone and the hydrochloride is precipitated with ethereal




CA 02336783 2001-01-09

21

hydrochloric acid. Yield: 0.7 g (50%), melting point: > 250 °C, [o]D2° = (+) 99.8° (C=1 in

methanol).
The following is prepared analogously to Example 12:

(-)-(1R)-trans-1 -(3-furanyl)methyl-8-hydroxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-
benz{flindole-hydrochloride ((-)2jHCI)

0.93 g (4 mmol) of (-)-1R-trans-hydroxy-3a,4,4-trimethyi-2,3,3a,4,9,9a-hexahydro-1H-
benzf]lindole ((-)2a) and 0.6 mL (7.2 mmol) of 3-furanylaldehyde are used. Yield: 0.7 g

(50%), melting point: > 250 °C, [a]D25 = (-) 102.3° (C=1 in methanol).

Example 13:

(-)-(1R,2'S)-trans-1-(2’-benzyloxy)propyl-7-chloro-8-hydroxy-3a,4,4-trimethyi-2,3,3a,4,9,9a-
hexahydro-1H-benz{flindole-hydrochloride ((-)2jHCI) and (-)-(1R,2'S)-trans-1-(2'-
benzyloxy)propyl-5-chloro-8-hydroxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-
benz[flindole-hydrochloride ((-)2kHCI)

1.0 g (2.4 mmol) of (-)-(1R,2'S)-trans-1-(2'-benzyloxy)propyl-8-hydroxy-3a,4,4-trimethyl-
2,3,3a,4,9,9a-hexahydro-1H-benz|[flindole-hydrochloride ((-)2cHCI) and 0.3 g (2.5 mmol) of
N-chlorosuccinimide are suspended in 20 mL of glacial acetic acid and stirred for 24 h at RT
during which time the suspension goes into solution. Then the mixture is concentrated by
evaporation /n vacuo, the residue is combined with 100 mL of ice-cold 2 N sodium hydroxide
solution and extracted three times with 100 mL of ethyl acetate. The combined organic
phases are dried over MgS0O4 and the solvent is eliminated in vacuo. Then the residue is

chromatographed on aluminium oxide (dichloromethane/ methanol 19: 1). The appropriate
fractions are concentrated by evaporation and the residue is dissolved in 15 mL acetone and
the hydrochloride is precipitated with ethereal hydrochloric acid. 0.4 g (37%) (-)-2jHCI,

melting point: 218 °C, [a]025 = (-) 12.3° (C=1 in methanol) and 0.44 g (41%) (-)-2kHCI,

melting point: > 250 °C, [a]025 = (-) 14.4° (C=1 in methanol) are obtained.
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The following is prepared analogously to Example 13:

(-)-(1R,2'R) -trans-1-(2'-benzyloxy)propyl-7-chloro-8-
hyvdroxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-hexahydro-1H-
benz [f] indole-hydrochloride ((-)21HCl) and (-)-(1R,2'R)-trans-

(9

. 1-(2'-benzvloxy)propyl-5-chloro-8-hydroxy-3a,4,4-trimethyl-

2,3,3a,4,9,9%a-hexahydro-1H-benz [f] indole-hydrochloride
((-)2mHC1)

0.42 g (1.0 mmol) of (-)-(1R,2'S)-trans-1-(2"'-
benzyloxy)propyl-8-hydroxy-3a,4,4-trimethyl-2,3,3a,4,9,9a-
10 hexahydro-1H-benz [f] indole-hydrochloride ((-)2c¢Cl) and 0.13 g

(1.1 mmol) of N-chlorosuccinimide are used. 0.1 g (22%) of

(-)-21HCIL, melting point: 234°C, [a]1D**=(-) 117.5° (C=1 in

methanol) and 0.17 g (38%) of (-)-2mHCl, melting point; 252°C,

] D?*°=(-) 1256.7° (C=1 in methanol) are obtained.
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CLAIMS.:
1. A 2,3,3a,4,9, % a-hexahydro-8-hydroxy—-1H-benz [:
compound of formula 1:

5 wherein:

X denotes -0-, Cl—-C3—alkoxy, -O0-CH,-CH»,-0- or

~-0-CH,-CH,—-NH-;

R' denotes hydrogen, methyl, ethyl or phenyl;

R* denotes hydrogen or methyl;

f]l1ndole

10 R°> denotes hydrogen, F, Cl, Br, hydroxy or methoxy;

R* denotes hydrogen, methyl or ethyl;

R’ denotes hydrogen, methyl or ethyl;

R° denotes hydrogen, methyl or ethyl;

R’ denotes tert.-butyl, cyclohexyl,

LS i — ] W

n denotes an integer 0 or 1;




O

10

15

20

25

CA 02336783 2006-04-20

25771-68606

24

Y denotes N or CH;

z denotes O, NH or S;

R° denotes hyvdrogen, methyl, F, Cl, Br or methoxy;

R’ denotes hydrogen, methyl, F, Cl, Br or methoxy; or

a stereoisomer, racemate, or physiologically suitable acid

gp—
e

addition salt thereoft.

2 . A compound, stereolsomer or salt according to

claim 1, 1n trans form.

3. A pharmaceutical preparation, comprilising a compound,
racemate or salt according to claim 1 and a pharmaceutically

acceptable adjuvant, carrier or diluent.

4 . A pharmaceutical composition according to claim 3 for

ﬁ

antagonising the release of glutamate in a human or animal.

P

5. A use of a compound, stereoisomer or salt according

o claim 1 or 2 1in preparing a medicament for antagonlsing the

P

release of glutamate.

p—

o . A use of a compound, stereoisomer or salt according

to claim 1 or 2 in preparing a medicament for treating a

condition selected from arrhythmias, spasms, cardiac and

cerebral ischaemias and neurodegenerative diliseases.

7. A use of a compound, stereoisomer or salt according

to claim 1 or 2 1in preparing a medicament for treating
epilepsy, hypoglycaemia, hypoxia, anoxla, cerebral trauma,
cerebral oedema, stroke, perinatal asphyxia, amylotropic
lateral sclerosis, Huntington's disease, Alzheimer's disease,

Parkinson's disease, cyclophrenia, hypotonia, cardiac

infarction, heart rhythm disorders, angina pectoris, or pain.
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3 . A use according to claim 7 wherein the medicament 1s

for treating pain of neurological origin.

9. A use of a compound, stereoilsomer or salt according

P

to claim 1 or 2 in preparation of a local anaesthetic.

10. A use of a compound, stereolsomer or salt accordiling

F

to claim 1 or 2 for antagonising the release of glutamate.

11. A use of a compound, stereoisomer or salt accordiling

to claim 1 or 2 for treating a condition selected from

arrhythmias, spasms, cardiac and cerebral 1schaemias and

neurodegenerative dlseases.

12. A use of a compound, stereolsomer or salt according

to claim 1 or 2 for treating epilepsy, hypoglycaemia, hypoxia,

anoxlia, cerebral trauma, cerebral oedema, stroke, perinatal
asphyxia, amylotropic lateral sclerosis, Huntington's disease,
Alzheimer's disease, Parkinson's disease, cyclophrenia,

hypotonia, cardiac infarction, heart rhythm disorders, angina

pectoris, Or pailn.

i}

13. A use according to claim 12 wherein the pain 1s of

neurological origin.

14. A process for preparing a compound of formula 1
H_ 2
O R
EEE ')C“Rj
AN N n !
Ig =
6
R
R R
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whereln

X denotes -0-, Ci;-Cs—-alkoxy, —-0O-CH;-CH;-0O- Or
~-0O=-CH,—CHy—NH~-;

R' denotes hydrogen, methyl, ethyl or phenyl;

5 R° denotes hydrogen or methyl;

R> denotes hydrogen, F, Cl, Br, hydroxy or methoxy;
R* denotes hydrogen, methyl or ethyl;
R°> denotes hydrogen, methyl or ethyl;
R® denotes hydrogen, methyl or ethyl;

10 R’ denotes tert.-butyl, cyclohexyl,

Ny K . Z
AN
9

l 0 . R , OF \ R9

R N
n denotes 1;
Y denotes N or CH;
z denotes O, NH or S;

15 R® denotes hydrogen, methyl, F, Cl, Br or methoxy;

R’ denotes hydrogen, methyl, F, Cl, Br or methoxy;

formula 2

which comprises reacting a compound of
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whereln the terms R%,Ef, R°> and R° are as defined above;

with an acylating agent of formula

O

X

L R

wherein L denotes a leaving group and R' denotes a group

R
;><i when n = 1 and
1

wherein the terms R},IRa.><EMKiEQ are as defined above;

5 formula

to form an intermediate of formula 11

10

11
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wherein the terms R3, RY RZ, R® and R' are as defined above;

and the intermediate of formula 11 1s reduced to form the

compound of formula 1.

15. A process for preparing a compound of formula 1

wherein

X denotes -0-, C;-Cs-alkoxy, —-0O-CH,;-CH,-O- or
~0-CH,~-CH,-NH=-;

R' denotes hydrogen, methyl, ethyl or phenyl;
10 R? denotes hydrogen or methyl;
R®> denotes hydrogen, F, Cl, Br, hydroxy or methoxy;

R* denotes hydrogen, methyl or ethyl;
R> denotes hydrogen, methyl or ethyl;
R® denotes hydrogen, methyl or ethvyl;

15 R’ denotes tert.-butyl, cyclohexyl,
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n denotes an integer 0 or 1;

Y denotes N or CH;

7z denotes O, NH or S;

R® denotes hydrogen, methyl, F, Cl, Br or methoxy;

5 R’ denotes hydrogen, methyl, F, Cl, Br or methoxy;
which comprises reacting a compound of formula 2
2
wherein the terms R®, R*, R° and R° are as defined above;
with an alkylating agent of formula
l O Z'_""R”
wherein z denotes a leaving group and R'' 1s

2
R
/%\\<X~....R7 |
o\

15 wherein the terms R', R°, X, R’ and n are ag defined above.

16.

A process

for preparing a compound of formula 1
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wherein:

X denotes -0-, Cj—-Cs—-alkoxy, -0-CH,-CH,—-0O- or
5 —=0-CHy;—-CHjy—NH-;

R! denotes hydrogen, methyl, ethyl or phenyl;

R’ denotes hydrogen or methyl;
R? denotes hydrogen, F, Cl, Br, hydroxy or methoxy;
R? denotes hydrogen, methyl or ethyl;
10 R denotes hydrogen, methyl or ethyl;
R® denotes hydrogen, methyl or ethyl;

R’ denotes tert.-butyl, cyclohexyl;

n denotes 1;
15 Y denotes N or CH;
z denotes O, NH or S;

R° denotes hydrogen, methyl, F, Cl, Br or methoxy;
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R’ denotes hydrogen, methyl, F, Cl, Br or methoxy;

which comprises reacting a compound of formula 2

4

wherein the terms R?,IR,.EQ and R® are as defined above;

formula

t 1)

5 with an aldehyde o:

,

wherein R' is defined as in claim 14 to form an 1ntermediate o

formula 12

12

10 wherein R’, R%, R?, R® and R' are as defined above;

and the 1intermediate of formula 12 1s reduced to form the

P
—

compound of formula 1.

i}






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - claims
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - abstract drawing

