
EP 0 471 298 B1 Description This invention relates to compounds of the
formula 5 [err] wherein 20     [err]         is hydrogen, [err]-alkyl,
phenyl-[err]-alkyl, [err]-alkenyl or [err]-alkynyl; [err]        is
hydrogen, [err]-alkyl, [err]-alkenyl, formyl or cyano; [err]        is
hydrogen or [err]-alkyl; [err]        is [err]-alkyl, phenyl-[err]-alkyl,
[err]-cycloalkyl, phenyl, furanyl, thienyl, pyrrolyl, pyridinyl,
furanyl-[err]-alkyl, thienyl-[err]-alkyl, pyrrolyl-[err]-alkyl,
pyridinyl-[err]- 25               alkyl, [err] or [err] taken together
constitute 35 [err] 40 45 [err]        is hydrogen, [err]-alkyl or phenyl;
[err]       is hydrogen, [err]-alkyl, phenyl, phenyl-[err]-alkyl, formyl,
[err]-alkylcarbonyl or 50               phenyl-[err]-alkylcarbonyl, X and Y
are independently hydrogen, nitro, amino, halogen, [err]-alkyl,
[err]-alkoxy or hydroxy, wherein the phenyl radical in each occurence may
be substituted with 1 or 2 substituents independently selected from
[err]-alkyl, [err]-alkoxy, halogen or trifluormethyl; or the
pharmaceutically acceptable acid addition salts thereof, and where
applicable, the geometric and optical isomers and racemic mixtures 55
thereof. Preferred are compounds of formula I wherein [err]        is
hydrogen, [err]-alkyl, phenyl-[err]-alkyl, [err]-alkenyl or [err]-alkynyl;
[err]        is hydrogen, [err]-alkyl, [err]-alkenyl, formyl or cyano; 2
EP 0 471 298 B1 [err]       is hydrogen; [err]       is  [err]-alkyl,
phenyl-[err]-alkyl, [err]-cycloalkyl; X and Y   are independently hydrogen,
nitro, amino, halogen, [err]-alkyl, [err]-alkoxy or hydroxy, wherein the
phenyl radical in each occurence may be substituted with 1 or 2
substituents independently 



5  selected from [err]-alkyl, [err]-alkoxy, halogen or trifluormethyl; or
the pharmaceutically acceptable acid addition salts thereof, and where
applicable, the geometric and optical isomers and racemic mixtures thereof.
Most preferred are compounds of formula I wherein [err]       is hydrogen,
[err]-alkyl, phenyl-[err]-alkyl, [err]-alkenyl or [err]-alkynyl; 10
[err]       is hydrogen, [err]-alkyl, [err]-alkenyl, formyl or cyano; [err]
is hydrogen; [err]       is [err]-alkyl, phenyl-[err]-alkyl; X and Y   are
independently hydrogen, nitro, amino, halogen, [err]-alkyl, [err]-alkoxy or
hydroxy, wherein the phenyl radical in each occurence may be substituted
with 1 or 2 substituents independently is  selected from [err]-alkyl,
[err]-alkoxy, halogen or trifluormethyl; or the pharmaceutically acceptable
acid addition salts thereof, and where applicable, the geometric and
optical isomers and racemic mixtures thereof. The compounds of this
invention are useful for the treatment of various memory dysfunctions
characterized by a cholinergic deficit and thus may be indicated in the
treatment of Alzheimer's disease. 20     The dotted lines present in
Formula (I) signifies an optional double bond. When the double bond is
present, the formula I compounds represent indoles. Throughout the
specification and appended claims, a given chemical formula or name shall
encompass all geometrical and optical isomers and racemic mixtures where
such isomers and mixtures exist. The compounds of this invention are
prepared in the following manner. The substituents [err], 25  [err], X and
Y are as defined above unless otherwise indicated. Compound 11 of the
formula [err] 35 is reacted with a haloalkylpyridine hydrochloride of the
formula [err] 50 55 3    EP 0 471 298 B1 where Hal is halogen, to afford
Compound III of the formula [err] 15 This reaction typically takes place in
the presence of a base, such as potassium hydroxide and a solvent such as
dimethylsulfoxide or dimethylformamide at ambient temperature for 1 to 20
hours. Compound 11 is commerically available or can be synthesized from
known compounds according to methods known to the 



20 art. Compound III is hydrogenated in a routine manner, for instance,
using a noble metal catalyst under a hydrogen atmosphere, to afford
Compound IV of the formula 25 [err] 35 where [err] is H. The catalyst is
selected from palladium or platinum on carbon. The reaction typically takes
place at a temperature of about [err]  to [err]  for 1 to 20 hours. 40
Alternatively, to prepare compounds where [err] H, Compound III is reacted
with n-butyllithium and a halide of the formula [err]-Hal, where [err] is
as previously defined and Hal is chlorine or bromine, to afford a compound
of the formula [err] 55 4    EP 0 471 298 B1 Typically, this reaction is
conducted in tetrahydrofuran or ether at a temperature of [err] to [err]
for 1 to 6 hours. Compound IIIa is subsequently hydrogenated in a manner
similar to that described above to afford Compound IV where [err] hydrogen.
5     Compound IV is allowed to react with an isocyanate of the formula
[err]-N=C=O in the presence of a base such as potassium carbonate in a
suitable solvent such as tetrahydrofuran at a temperature of about [err]
to [err] for 1 to 50 hours to afford compound I. Alternatively, compound IV
is allowed to react with carbonyldiimidazole and an amine of the formula
[err] 15 in a routine manner to afford Compound I. The novel compounds of
this invention are useful for the treatment of various memory dysfunctions
characterized by a cholinergic deficit, such as that found in Alzheimer's
disease. This utility is manifested by the ability of these compounds to
inhibit the enzyme acetylcholinesterease 20  and thereby increase
acetylcholine levels in the brain. Chollnesterase Inhibition Assay
Cholinesterases are found throughout the body, both in the brain and in
serum. However, only brain 25  acetylcholinesterease (AChE) distribution is
correlated with central cholinergic innervation. This same innervation is
suggested to be weakened in Alzheimer patients. We have determined in vitro
inhibition of 



acetylcholinesterase activity in rat striatum according to the method
described below. In Vitro Inhibition of Acetylchollnesterase Activity In
Rat Strlatum 30 Acetylcholinesterase (AChE), which is sometimes called true
or specific cholinesterase, is found in nerve cells, skeletal muscle,
smooth muscle, various glands and red blood cells. AChE may be distin-
guished from other cholinesterases by substrate and inhibitor specificities
and by regional distribution. Its distribution in the brain correlates with
cholinergic innervation and subfractionation shows the highest level 35  in
nerve terminals. It is generally accepted that the physiological role of
AChE is the rapid hydrolysis and inactivation of acetylcholine. Inhibitors
of AChE show marked cholinomimetic effects in cholinergically-innervated
effector organs and have been used therapeutically in the treatment of
glaucoma, myasthenia gravis and paralytic ileus. However, recent studies
have suggested that AChE inhibitors may also be beneficial in the treatment
40  of Alzheimer's dementia. The method described below was used in this
invention for assaying anticholinesterase activity. This is a modification
of the method of Ellman et al., Biochem. Pharmacol. 7, 88 (1961). Procedure
45 A. Reagents - 1. 0.05 M Phosphate buffer, pH 7.2 (a) 6.85 g [err]/100 mi
distilled H20 (b) 13.40 g [err]/100 ml distilled  [err] 50        (c) add
(a) to (b) until pH reaches 7.2 (d) Dilute 1:10 2. Substrate in buffer (a)
198 mg acetylthiocholine chloride (10 mM) (b) bring to 100 ml with 0.05 M
phosphate buffer, pH 7.2 (reagent 1) 55      3. DTNB in buffer (a) 19.8 mg
5,5-dithiobisnitrobenzoic acid (DTNB) (0.5 mM) (b) bring to 100 ml with
0.05 M phosphate buffer, pH 7.2 (reagent 1) 5    EP 0 471 298 B1 4. A 2mM
stock solution of the test drug is made up in a suitable solvent and bring
to volume with 0.5 mM DTNB (reagent 3). Drugs are serially diluted (1:10)
such that the final concentration (in cuvette) is [err]M and screened for
activity. If active, [err] values are determined from the inhibitory
activity of subsequent concentrations. 



5     B. Tissue Preparation - Male Wistar rats are decapitated, brains
rapidly removed, corpora striata dissected free, weighed and homogenized in
19 volumes (approximately 7 mg protein/ml) of 0.05 M phosphate buffer, pH
7.2, using a Potter-Elvehjem homogenizer. A 25 microliter aliquot of the
homogenate is added to 1 ml of vehicle or various concentrations of the
test drug and preincubated for 10 minutes at [err] . 10    C. Assay Enzyme
activity is measured with the Beckman DU-50 spectrophotometer. This method
can be used for [err] determinations and for measuring kinetic constants.
Instrument Settings Kinetics Soft-Pac Module #598273 (10) 15       Program
#6 Kindata: Source - Vis Wavelength - 412 nm Sipper - none Cuvettes - 2 ml
cuvettes using auto 6-sampler 20       Blank - 1 for each substrate
concentration Interval time - 15 seconds (15 or 30 seconds for kinetics)
Total time - 5 minutes (5 or 10 minutes for kinetics) Plot - yes Span -
autoscale 25       Slope - increasing Results - yes (gives slope) Factor -
1 Reagents are added to the blank and sample cuvettes as follows: Blank:
0.8 ml Phosphate Buffer/DTNB 30                0.8 ml Buffer/Substrate
Control:  0.8 ml Phosphate Buffer/DTNB/Enzyme 0.8 ml Phosphate
Buffer/Substrate Drug:     0.8 ml Phosphate Buffer/DTNB/Drug/Enzyme 0.8 ml
Phosphate Buffer/Substrate 35    Blank values are determined for each run
to control non-enzymatic hydrolysis of substrate and these values are
automatically substracted by the kindata program available on kinetics
soft-pac module. This program also calculates the rate of absorbance change
for each cuvette. For [err] Determinations: Substrate concentration is 10
mM diluted 1:2 in assay yielding final concentration of 5 mM. DTNB 40
concentration is 0.5 mM yielding 0.25 mM final concentration % Inhibition =
slope control - slope drug x 100 slope control 



[err] values are calculated from log-probit analysis. Results of this assay
for representative compounds of this invention and physostigmine are
presented in Table 1. 50 55    EP 0471 298 1 Table 1 Inhibition of Brain
Acetylcholinesterase Activity 5       Compound
Inhibitory Concentration [err] 1-(4-pyridinylmethyl)-1 H-indol-5-yl
methylcarbamate             6.83 1-(4-pyridinylmethyl)-1H-indol-5-yl
phenylmethylcarbamate       12.48 Physostigmine (Reference compound)
0.006 10 Effective quantities of the compounds of the present invention may
be administered to a subject by any one of various methods, for example,
orally as in capsules or tablets, parenterally in the form of sterile
solutions or suspensions, and in some cases intravenously in the form of
sterile solutions. The compounds of the present invention, while effective
themselves, may be formulated and administered in the form of 15 their
pharmaceutically acceptable addition salts for purposes of stability,
convenience of crystallization, increased solubility and the like.
Preferred pharmaceutically acceptable addition salts include salts of
inorganic acids such as hydrochlo- ric, hydrobromic, sulfuric, nitric,
phosphoric and perchloric acids; as well as organic acids such as tartaric,
citric, acetic, succinic, maleic, fumaric, and oxalic acids. 20     The
active compounds of the present invention may be administered orally, for
example, with an inert diluent or with an edible carrier. They may be
enclosed in gelatin capsules or compressed into tablets. For the purpose of
oral therapeutic administration, the compounds may be incorporated with
excipients and used in the form of tablets, troches, capsules, elixirs,
suspensions, syrups, wafers, chewing gums and the like. These preparations
should contain at least 0.5% of active compound, but may be varied
depending 25 upon the particular form and may conveniently be between 4% to
about 75% of the weight of the unit. The amount of compound present in such
composition is such that a suitable dosage will be obtained. Preferred
compositions and preparations according to the present invention are
prepared so that an oral dosage unit form contains between 1.0-300 mgs of
active compound. The tablets, pills, capsules, troches and the like may
also contain the following ingredients: a binder 30 such as
microcrystalline cellulose, gum tragacanth or gelatin; an excipient such as
starch or lactose, a disintegrating agent such as alginic acid,
Primogel[err], corn starch and the like; a lubricant such as magnesium
stearate or Sterotex[err]; a glidant such as colloidal silicon dioxide; and
a sweetening agent such 



as sucrose or saccharin or a flavoring agent such as peppermint, methyl
salicylate, or orange flavoring may be added. When the dosage unit form is
a capsule, it may contain, in addition to materials of the above 35 type, a
liquid carrier such as fatty oil. Other dosage unit forms may contain other
various materials which modify the physical form of the doseage unit, for
example, as coatings. Thus tablets or pills may be coated with sugar,
shellac, or other enteric coating agents. A syrup may contain, in addition
to the active compounds, sucrose as a sweetening agent and certain
preservatives, dyes and colorings and flavors. Materials used in preparing
these various compositions should be pharmaceutically pure and non-toxic in
40 the amounts used. For the purpose of parenteral therapeutic
administration, the active compounds of the invention may be incorporated
into a solution or suspension. These preparations should contain at least
0.1% of the aforesaid compound, but may be varied between 0.5 and about 30%
of the weight thereof. The amount of active compound in such compositions
is such that a suitable dosage will be obtained. Preferred compositions and
45 preparations according to the present invention are prepared so that a
parenteral dosage unit contains between 0.5 to 100 mgs of active compound.
The solutions or suspensions may also include the following components; a
sterile diluent such as water for injection, saline solution, fixed oils,
polyethylene glycols, glycerine, propylene glycol or other synthetic
solvents; antibacterial agents such as benzyl alcohol or methyl parabens;
antioxidants such as ascorbic acid so or sodium bisulfite; chelating agents
such as ethylenediaminetetraacetic acid; buffers such as acetates, citrates
or phosphates and agents for the adjustment of tonicity such as sodium
chloride or dextrose. The parenteral preparation can be enclosed in
ampules, disposable syringes or multiple dose vials made of glass or
plastic. Examples of the compounds of the invention are listed below: 55
1-(4-pyridinylmethyl)-1H-indol-5-yl methylcarbamate;
1-(4-pyridinylmethyl)-1H-indol-5-yl butylcarbamate;
1-(4-pyridinylmethyl)-1H-indol-5-yl phenylmethylcarbamate; 1-[1
-(4-pyridinyl)butyl]-1 H-indol-5-yl methylcarbamate; 7    EP 0 471 298 B1
1-[1 -(4-pyridinyl)butyl]-1H-indol-5-yl phenylmethyl carbamate;
3-methyl-1-(4-pyridinylmethyl)-1H-indol-5-yl methylcarbamate;
1-[1-(3-fluoro-4-pyridinyl)butyl]-1 H-indol-5-yl ethylcarbamate; 1-[1
-(4-pyridinyl)butyl]-1H-indol-5-yl dimethylcarbamate; 5  6-fluoro-1
-(4-pyridinylmethyl)-1H-indol-5-yl butylcarbamate; 1 -[1
-(3-fluoro-4-pyridinyl)butyl]-3-methyl-1H-indol-5-yl methylcarbamate;
2,3-dihydro-1 -(4-pyridinylmethyl)-1H-indol-5-yl methylcarbamate; 



2,3-dihydro-1-[1-(4-pyridinyl)butyl]-1H-indol-5-yl methylcarbamate;
2,3-dihydro-1-[1-(3-fluoro-4-pyridinyl)butyl]-1H-indol-5-yl
methylcarbamate; 10  2,3-dihydro-1 -(4-pyridinylmethyl)-l H-indol-5-yl
dimethylcarbamate; 1 -[1 -(4-pyridinyl)butyl]-1H-indol-5-yl
2-phenylcyclopropylcarbamate; 1 -[1 -(4-pyridinyl)propyl]-1H-indol-5-yl
cyclohexylcarbamate;
3-ethyl-1-(3-fluoro-4-pyridinylmethyl)-1H-indol-5-yl-(4-phenylmethyl-pipera
zin-1-carboxylate); 1-[1-(4-pyridinyl)butyl]-1H-indol-5-yl
piperidin-1-carboxylate; 15
1-[1-(3-fluoro-4-pyridinyl)propyl]-1H-indol-5-yl morpholin-4-carboxylate;
2,3-dihydro-1 -[1 -(4-pyridinyl)propyl]-1 H-indol-5-yl cyclohexylcarbamate;
2,3-dihydro-1 -[1 -(4-pyridinyl)propyl]-1 H-indol-5-yl
2-phenylcyclopropylcarbamate; 2,3-dihydro-1 -[1
-(3-fluoro-4-pyridinyl)propyl]-1 H-indol-5-yl piperidin-1-carboxylate; and
2,3-dihydro-6-fluoro-1-[1-(4-pyridinyl)butyl]-1H-indol-5-yl
methylcarbamate. 20     The following examples are for illustrative
purposes and are not to be construed as limiting the invention disclosed
herein. All temperatures are given in degrees centigrade [err] unless
indicated otherwise. Example 1 25 1-(4-Pyridinylmethyl)-1H-indol-5-yl
methylcarbamate To a solution of 1-(4-pyridinylmethyl)-1H-indol-5-ol (2.4
g) in 50 ml tetrahydrofuran, was added milled [err] (1.5 g), followed by
methyl isocyanate (0.65 ml). After stirring at ambient temperature for
three 30  hours, the mixture was filtered and the filtrate evaporated to a
solid, 3.0 g, m.p. 170 C. This material was eluted on a silica gel column
with 2% methanol/dichloromethane via high pressure liquid chromatography
(HPLC) and the desired fractions were combined, then evaporated to yield
2.4 g of 1-(4-pyridinylmethyl)- 1 H-indol-5-yl methylcarbamate, as a solid,
m.p. 179-[err]. 35                   Analysis: Calculated for [err]:
68.31%C   5.38%H    14.94%N Found:                    68.28%C   5.47%H
14.97%N 40 Example 2 1-(4-Pyridinylmethyl)-1H-indol-5-yl butylcarbamate
hydrochloride 45     To a solution of 1-(4-pyridinylmethyl)-1H-indol-5-ol
(3.0 g) in 50 ml tetrahydrofuran, was added milled [err]  (1.8 g) followed
by butyl isocyanate (1.5 ml). After stirring at ambient temperature for
four hours, the mixture was filtered, and the filtrate evaporated to an
oil, (-4.5 g) which was eluted on a silica gel column with ethyl
acetate/dichloromethane (1:1) via HPLC. The desired fractions were combined
and evaporated to 50  yield 3.6 g of a solid, m.p. 135-[err]. This material
was dissolved in methanol, the pH adjusted to 1 with ethereal-HCI and
diluted with ether. The resultant precipitate was collected and dried to
give 3.0 g of 1-(4- pyridinylmethyl)-1 H-indol-5-yl butylcarbamate
hydrochloride, m.p. 230 C(dec). Analysis: 



Calculated for [err] :         63.41%C   6.16%H    11.68%N Found:
63.48%C   6.18%H    11.68%N 8    EP 0 471 298 B1 Example 3
1-(4-Pyridinylmethyl)-1H-indol-5-yl phenylmethylcarbamate 5     To a
solution of 1-(4-pyridinylmethyl)-1H-indol-5-ol (2.2 g) in 50 ml
tetrahydrofuran, was added milled K2CO3 (1.4 g) followed by phenylmethyl
isocyanate (1.2 ml). After stirring at ambient temperature for twenty
hours, the mixture was filtered, and the filtrate evaporated to an oil,
(-3.5 g) which was eluted on a silica gel column with ethyl
acetate/dichloromethane (1:1) via HPLC. The desired fractions were combined
and evaporated to yield 2.8 g of 1-(4-pyridinylmethyl)-1H-indol-5-yl
phenylmethylcarbamate, m.p. 112-[err]. 10 Analysis: Calculated for [err]:
73.93%C   5.36%H   11.76%N Found:                    73.90%C   5.45%H
11.68%N 15 Example 4 20 1-[1-(4-Pyridinyl)butyl]-1H-indol-5-yl
methylcarbamate To a solution of 1-[1-(4-pyridinyl)butyl]-1 H-indol-5-ol
(2.4 g) in 50 ml tetrahydrofuran, was added milled [err] (1.3 g) followed
by methyl isocyanate (0.53 ml). After stirring at ambient temperature for
three hours, the mixture was filtered, and the filtrate evaporated to an
oil (3.0 g) which was eluted on a silica gel column with ethyl acetate via
HPLC. The desired fraction was evaporated to yield 2.2 g of
1-[1-(4-pyridinyl)butyl]- 1 H-indol-5-yl methylcarbamate, as a solid, m.p.
128-9  C. Analysis: Calculated for [err] :   70.56%C   6.55%H    12.99%N 30
Found:                    70.31%C   6.42%H    12.87%N Example 5 35
1-[1-(4-Pyridinyl)butyl]-1H-indol-5-yl phenylmethylcarbamate To a solution
of 1-[1 -(4-pyridinyl)butyl]-1H-indol-5-ol (2.2 g) in 50 ml
tetrahydrofuran, was added milled [err] (1.29 g), followed by phenylmethyl
isocyanate (1.0 ml). After stirring at ambient temperature for 40 twenty
hours, the mixture was filtered, and the filtrate evaporated to an oil,
(3.3 g) which was eluted on a silica gel column with ethyl
acetate/dichloromethane (1:1) via HPLC. The desired fraction was evaporated
to yield 2.6 g of 1-[1-(4-pyridinyl)butyl]-1 H-indol-5-yl
phenylmethylcarbamate, as a solid, 119-[err]. 45                  Analysis:



Calculated for [err] :  75.16%C   6.31%H   10.52%N Found:
75.11%C   6.39%H   10.47%N 50 55 9    EP 0 471 298 B1 Claims Claims for the
following Contracting States: AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL,
SE 1. A compound of the formula [err] 20     wherein [err]       is
hydrogen, [err]-alkyl, phenyl-[err]-alkyl, [err]-alkenyl or [err]-alkynyl;
[err]      is hydrogen, [err]-alkyl, [err]-alkenyl, formyl or cyano; [err]
is hydrogen or [err]-alkyl; [err]       is [err]-alkyl, phenyl-[err]-alkyl,
[err]-cycloalkyl, phenyl, furanyl, thienyl, pyr- 25                  rolyl,
pyridinyl,  furanyl-[err]-alkyl,  thienyl-[err]-alkyl,
pyrrolyl-[err]-alkyl, pyridinyl-[err]-alkyl, R5 30 or [err] taken together
constitute 35 [err] 40 45 is hydrogen, [err]-alkyl or phenyl; Rs       is
hydrogen, [err]-alkyl, phenyl, phenyl-[err]-alkyl, formyl,
[err]-alkylcarbonyl or 50                  phenyl-[err]-alkylcarbonyl, X
and Y   are independently hydrogen, nitro, amino, halogen, [err]-alkyl,
[err]-alkoxy or hydroxy, wherein the phenyl radical in each occurence may
be substituted with 1 or 2 substituents independently selected from
[err]-alkyl, [err]-alkoxy, halogen or trifluormethyl and wherein the 55
dotted line signifies an optional double bond; or the pharmaceutically
acceptable acid addition salts thereof, and where applicable, the geometric
and optical isomers and racemic mixtures thereof. 10  



EP 0 471 298 B1 2. The compound as defined in claim 1 wherein [err] is
hydrogen and [err] is selected from [err]-alkyl, phenyl-[err]-alkyl and
[err]-cycloalkyl where the phenyl radical may be substituted as indicated
in claim 1. 5   3. The compound as defined in claim 2 wherein [err] is
hydrogen and [err] [err]-alkyl. 4. The compound as defined in claim 2
wherein [err] is hydrogen and R4 is phenyl-[err]-alkyl; where the phenyl
radical may be substituted as indicated in claim 1. 10 5. The compound as
defined in claim 1 which is selected from the group consisting of
1-(4-pyridinylmethyl)-1H-indol-5-yl methylcarbamate,
1-(4-pyridinylmethyl)-1H-indol-5-yl butylcarbamate or its hydrochloride,
1-(4-pyridinylmethyl)-1H-indol-5-yl phenylmethylcarbamate,
1-[1-(4-pyridinyl)butyl]-1H-indol-5-yl methylcarbamate and 15
1-[1-(4-pyridinyl)butyl]-1H-indol-5-yl phenylmethylcarbamate. 6. A
pharmaceutical composition comprising a compound as defined in claim 1 in
an amount effective for alleviating a memory dysfunction characterized by a
cholinergic deficit and a pharmaceutically accept- able carrier therefor.
20 7. A method of synthesizing a compound as defined in claim 1 wherein
[err] is hydrogen, which comprises reacting a compound of the formula (IV)
25 [err] with an isocyanate of the formula 40     [err] in the presence of
a base in a suitable solvent. 8. The method of claim 7 wherein the
isocyanate is selected from methyl isocyanate, butyl isocyanate and 45
phenylmethyl isocyanate. 9. A method of synthesizing a compound as defined
in claim 1 which comprises reacting a compound of the formula (IV) 50 55
EP 0 471 298 B1 HO                        R2 [err] 



10 with carbonyldiimidazole and an amine of the formula 15 [err] 20 in the
presence of a base in a suitable solvent. 10. The method of claim 9 wherein
the base is potassium carbonate and the solvent is tetrahydrofuran. 25
Claims for the following Contracting States: ES, GR 1. A method of
synthesizing a compound 30 35     [err] [err] wherein [err]        is
hydrogen, [err]-alkyl, phenyl-[err]-alkyl, [err]-alkenyl or [err]-alkynyl;
45        [err]     is hydrogen, [err]-alkyl, [err]-alkenyl, formyl or
cyano; [err]        is hydrogen or [err]-alkyl; [err]       is [err]-alkyl,
phenyl-[err]-alkyl, [err]-cycloalkyl, phenyl, furanyl, thienyl, pyr- rolyl,
pyridinyl,  furanyl-[err]-alkyl,  thienyl-[err]-alkyl,
pyrrolyl-[err]-alkyl, pyridinyl-[err]-alkyl, 50 [err] 55 or [err]  taken
together constitute 12    EP 0 471 298 B1 [err] 5 [err]       is hydrogen,
[err]-alkyl or phenyl; 15       [err]        is hydrogen, [err]-alkyl,
phenyl, phenyl-[err]-alkyl, formyl, [err]-alkylcarbonyl or
phenyl-[err]-alkylcarbonyl, X and Y    are independently hydrogen, nitro,
amino, halogen, [err]-alkyl, [err]-alkoxy or hydroxy, wherein the phenyl
radical in each occurence may be substituted with 1 or 2 substituents 20
independently selected from [err]-alkyl, [err]-alkoxy, halogen or
trifluormethyl and wherein the 



dotted line signifies an optional double bond; or the pharmaceutically
acceptable acid addition salts thereof, and where applicable, the geometric
and optical isomers and racemic mixtures thereof which comprises reacting a
compound of the formula (IV) 25 [err] 40     with carbonyldiimidazole and
an amine of the formula [err] in the presence of a base in a suitable
solvent. so 2. The method of claim 1 wherein the base is potassium
carbonate and the solvent is tetrahydrofuran. 3. A method of synthesizing a
compound as defined in claim 1 wherein [err] is hydrogen, which comprises
reacting a compound of the formula (IV) 55 13    EP 0 471 298 B1 [err] 10
with an isocyanate of the formula 15 [err] in the presence of a base in a
suitable solvent. 20  4. The method of claim 3 wherein the isocyanate is
selected from methyl isocyanate, butyl isocyanate and phenylmethyl
isocyanate. 5. The method as defined in claim 1 or 3 wherein a compound is
produced which is selected from the group consisting of 26
1-(4-pyridinylmethyl)-1H-indol-5-yl methylcarbamate,
1-(4-pyridinylmethyl)-1H-indol-5-yl butylcarbamate or its hydrochloride, 1
-(4-pyridinylmethyl)-1 H-indol-5-yl phenylmethylcarbamate, 1-[1
-(4-pyridinyl)butyl]-1 H-indol-5-yl methylcarbamate and 1-[1
-(4-pyridinyl)butyl]-1 H-indol-5-yl phenylmethylcarbamate. 30
Patentansprmche Patentansprilche fUr folgende Vertragsstaaten AT, BE, CH,
DE, DK, FR, GB, IT, Li, LU, NL, SE 1. Verbindung der Formel 36 



RsR4Ny                                 R yC
([) R2 CH in welcher 50        Ri        far Wasserstoff, (C, -C6)-Alkyl,
Phenyl-(C, -Cs)-alkyl, (C2-Cr)-Alkenyl oder (C2-C6)-Alky- nyl steht; R2
Wasserstoff, (Ci -C6)-Alkyl, (C2-CE)-Alkenyl, Formyl oder Cyano bedeutet;
R3      far Wasserstoff oder (C, -Cs )-Alkyl steht; R4      (C1-Cs)-Alkyl,
Phenyl-(Ci-Cs)-alkyl, (C3-CB)-Cycloalkyl, Phenyl, Furanyl, Thienyl, Pyrro-
56                  lyl, Pyridinyl, Furanyl-(Ci -Cs)-alkyl, Thienyl-(Ci
-Cs)-alkyl, Pyrrolyl-(C -Cs)-alkyl, Pyridi- nyl-(Ci -C6)-alkyl oder 1~ ~  ~
4    EP 0 471 298 BI Rs 6 bedeutet, oder NRsR4 zusammengenommen fOr 10 -NQ)
-N    -N   0 16 oder  -N   N-R6 20 stehen; R5        Wasserstoff, (Ci
-C6)-Alkyl oder Phenyl darstellt, 26        R6        fUr Wasserstoff, (C
-Cr6)-Alkyl, Phenyl, Phenyl-(Ci -C6)-alkyl, Formyl, (Ci -C6)-Alkylcarbo-
nyl oder Phenyl-(Ci -Cs)-alkylcarbonyl steht; X und Y   unabhangig
voneinander fOr Wasserstoff, Nitro, Amino, Halogen, (Ci -Cs)-Alkyl, (Ci
-Cs)- Alkoxy oder Hydroxy stehen, wobei der Phenylrest bei jedem Auftreten
mit einem oder zwei Substituenten substituiert sein kann, die 30
unabh~ngig voneinander aus (CI-C6)-Alkyl, (CI-Cs )-Alkoxy, Halogen oder
Trifluormethyl ausgewhilt werden, und wobel die gestrichelte Linie eine
fakultative Doppelbindung darstellt; oder ihre pharmazeu- tisch
vertraglichen Saureadditionssalze und, gegebenenfalls, ihre geometrischen
und optischen Isomere und racemischen Gemische. 36  2. Verbindung gemaB
Anspruch 1, in welcher RF fOr Wasserstoff steht und R4 aus (Ci -Cs)-Alkyl,
Phenyl- (Ci-Cs)-alkyl und (C3-C0)-Cycloalkyl ausgewlhlt ist und der
Phenylrest wie in Anspruch 1 angegeben 



substituiert sein kann. 3. Verbindung gemAB Anspruch 2, in welcher R3
Wasserstoff und Re (Ci -C6)-Alkyl ist. 40 4. Verbindung gemAB Anspruch 2,
in welcher Rs Wasserstoff und Re Phenyl-(Ci-C0)-alkyl ist, wobei der
Phenylrest wie in Anspruch 1 angegeben. substituiert sein kann. 5.
Verbindung gem1B Anspruch 1, die aus den Verbindungen der nachstehenden
Gruppe ausgewhilt 46     wird: 1 -(4-Pyridinylmethyl)-1
H-indol-5-ylmethylcarbamat, 1-(4-Pyridinylmethyl)-1
H-indol-5-ylbutylcarbamat oder sein Hydrochlorid, 1-(4-Pyridinylmethyl)-1
H-indol-5-ylphenylmethylcarbamat, 1-[1 -(4-Pyridinyl)butyl]-1
H-indol-5-ylmethylcarbamat und 60     1-[1 -(4-Pyridinyl)butyl]-1
H-indol-5-ylphenylmethylcarbamat. 6. Pharmazeutische Zusammensetzung, die
eine Verbindung gemAB Anspruch 1 in einer zur Erleichterung von
Gedgchtnisstdrungen, die durch ein cholinergisches Defizit gakennzeichnet
sind, wirksamen Menge und eine pharmazeutisch vertragliche Trigersubstanz
dafUr enthilt. 56 7. Verfahren zur Synthese einer Verbindung gemAB Anspruch
1, in welcher Re Wasserstoff ist, umfassend das Umsetzen einer Verbindung
der Formel (IV) 15    EP 0 471 298 B1 HO< R2 CHR1
( IV) 10                                  X- mit einem Isocyanat der Formel
15 R4-N=C=O in Gegenwart einer Base in einem geeigneten Losemittel. 20  &
Verfahren gemaB Anspruch 7, wobel das Isocyanat aus Methylisocyanat,
Butylisocyanat und Phenylme- thylisocyanat ausgewAhIt wird. 9. Verfahren
zur Synthese einer Verbindung gemaB Anspruch 1, umfassend das Umsetzen
einer Verbin- dung der Formel (IV) 25 HO                         R2 30 CH
-R1                             (IV) 



35                                Xi 95                           ~~~~N mit
Carbonyidiimidazol und einem Amin der Formel 40 R3 R4 45 in Gegenwart einer
Base in einem geeigneten Losemittel. 10. Verfahren gemaB Anspruch 9, wobei
die Base Kaliumcarbonat und das L6semittel Tetrahydrofuran ist. 50 55    EP
0 471 298 Bi PatentansprUche fUr folgende Vertragsstaaten: ES, GR 1.
Verfahren zur Synthese einor Verbindung der Formel 5 R3R4N N0.
R2 yI CH 15~~~~~~~~~~~~~~~  N in welcher R1        flUr Wasserstoff,
(Ci-CE)-Alky1, Phenyl-(Ci-Cs)-alkyl, (C2-Cr)-Alkenyl oder (C2-Cs)-Alky- 20
nyl steht; R2        Wasserstoff, (C1 -C6)-Alkyl, (C2-Cs)-Alkenyl, Formyl
odor Cyano bedoutet; Ra        far Wasserstoff oder (Ci -C6)-Alkyl steht;
R4        (Ci-Cg)-Alkyl, Phenyl-(Ci-Cs)-alkyl, (Ca-C8)-Cycloalkyl, Phenyl,
Furanyl, Thionyl, Pyrro- lyl, Pyridinyl, Furanyl-(Ci -C)-alkyl, Thienyl-(Ci
-C6)-alkyl, Pyrrolyl-(Cl -Cs)-alkyl, Pyridi- 25                  nyl-(Ci
-Cs)-alkyl oder 30                                                       1
bedoutet, oder NRaR4 zusammengenommen fUr 35 -N              -NQ   -N   0
40 45                                 m                    oder -N N-R6
stehen; 50        Rs        Wasserstoff, (Ci -Cr.)-Alkyl oder Phenyl
darstellt, 



Rs        far Wasserstoff, (Ci -CE)-Alkyl, Phenyl, Phenyl-(Ci -CE)-alkyl,
Formyl, (Ci -CE )-Alkylcarbo- nyl oder Phonyl(Ci-CE)-alkylcarbonyl steht; X
und Y   unabhangig voneinander fOr Wasserstoff, Nitro, Amino, Halogen, (Ci
-CE)-Alkyl, (Ci -CE)- Alkoxy oder Hydroxy stehen, 55     wobel der
Phenylrest be! jedem Auftreten mit einem odor zwei Substituenten
substituiert sein kann, die unabhangig voneinander aus (C1 -C6)-Alkyl,
(C,-CE)-Alkoxy, Halogen oder Trifluormethyl ausgewghlt worden, und wobei
die gestrichelto Linle elne fakultative Doppelbindung darstellt; oder ihrer
pharmazeutisch vertraglichen Saureadditionssalze und, gegebenenfalls, ihrer
geometrischen 17 C   L   M   S    EP 0 471 298 B1 und optischen Isomere und
racemischen Gemische; umfassend das Umsetzen einer Verbindung der Formel
(IV) 8                       HO           I             R2 I
(IV) CH-R 10 15 mit Carbonyldilmidazol und einem Amin der Formel 2R3 H-N %
R4 25     in Gegenwart einer Base in einem geeignoten Losemittel. 2.
Verfahren gemaB Anspruch 1, wobel die Base Kaliumcarbonat und das
Losemittel Tetrahydrofuran ist. 3. Verfahren zur Synthese einer Verbindung
gemrB Anspruch 1, in welcher Ra Wasserstoff ist, umfassend 30     das
Umsetzen einer Verbindung der Formel (IV) HO                        R 35j
38                           ~~~~N CH-RI (IV) 40
Xf 45     mit elnem Isocyanat der Formel R4-N=C=O in Gegenwart einer Base
in einem geeigneten Losemittel. 



50 4. Verfahren gemaB Anspruch 3, wobei das Isocyanat aus Methylisocyanat,
Butylisocyanat und Phenylme- thylisocyanat ausgewlhit wird. 5. Verfahren
gemB Anspruch 1 odor 3, zur Herstellung einer Verbindung, die aus den
Verbindungen der 58     nachstehenden Gruppe ausgewAhit wird: 1
-(4-Pyridinylmethyl)-1 H-indol-5-ylmethylcarbamat, 1 -(4-Pyridinylmethyl)-1
H-indol-5-ylbutylcarbamat oder sein Hydrochlorid, 1-(4-Pyridinylmethyl)-1
H-indol-5-ylphenylmethylcarbamat, 18                       |ll~  i~ll~ll~
lIu    EP 0 471 298 B1 1-[1 -(4-Pyridinyl)butyl]-1
H-indol-5-ylmethylcarbamat und 1-[1 -(4-Pyridinyl)butyl]-1
H-indol-5-ylphenylmethylcarbamat. Revendications 5  Revendlcatlons pour les
Etats contractants sulvants AT, BE, CH, DE, DK, FR, GB, IT, Li, LU, NL, SE
1. Composd de formule '50               R3R4N%
XI) CHO_1 R2 20 dans laquelle R1     est un atome d'hydrogbne ou un groupe
alkyle en Ci-C6, ph~nyl-alkyIe(C,-CE), alcenyle en C2-CE ou alcynyle en
C2-CS; 25       R2       est un atome d'hydrogbne ou un groupe alkyle en Ci
-Cs, alcknyle en 02-C6, formyle ou cyano; Ra      est un atome d'hydrogbne
ou un groupe alkyle en Ci -C6; R4     est un groupe alkyle en Ci-C6,
phenyl-alkyle(CI-CE),cycloalkyle en C3Ca., ph6nyle, furannyle, thi6nyle,
pyrrolyle, pyridinyle. furannyl-alkyle(CI-C6), thidnyl-alkyle(Cl-CE), pyr-
30                rolyl-alkyle(Cl -CE.), pyridinyl-alkyle(Cl -CE.). R5 35
ou NRa R4 forment ensemble un groupe 40 -ND  -NS 45 -N   0 



N/\Oiii~ii~                    -N     N- R6 Rs      est un atome
d'hydrogbne ou un groupe alkyle en C, -CE ou phdnyle; Rs     seat un atome
d'hydrogbne ou un groupe alkyle en; C .-C6, phenyle, ph~nyl-alkyle(C,-Cs),
65                formyle, alkyl(Cl -C6)carbonyle ou phdnyl-alkyl(Ci
-C6)carbonyle; X et Y   sont inddpendamment un atome d'hydrogbne ou
d'halogbne ou un groupe nitro, amino, alkyle en Ci -CE, alcoxy en Ci -CE ou
hydroxy, le radical ph~nyle en chaque occurrence pouvant 8tre substitu6 par
1 ou 2 subtituants choisis 19    EP 0 471 298 Bi ind6pendamment parmi des
atomes d'halogbne et des groupes alkyle en C1-Cs, alcoxy en Ci-Cs et
trifluoromethyle, et le trait interrompu signifiant une double liaison
facultative; ou sels d'addition avec des acides pharmaceutiquement
acceptabies de celui-ci et, lorsque cela est applicable, ses isomeres
geometriques et optiques, et leurs m6langes racdmiques. 5 2. Compose selon
la revendication 1, dans lequel R3 est un atome d'hydrogbne, et R4 est
choisi parmi des groupes alkyle en Ci-C6, ph6nyl-alkyle(C1-C6) et
cycloalkyle en C3-Ca, dans lesquels le radical phenyle peut etre substitu6
comme indique dans la revendication 1. 10 &  Compose selon la revendication
2, dans lequel R3 est un atome d'hydrogene et R4 est un groupe alkyle en C,
-Cs. 4. Compose selon la revendication 2, dans lequel R3 est un atome
d'hydrogbne et R4 est un groupe phenyl-alkyle(C,-C6), dans loquel le
radical phenyle peut etre substitu6 comme indique dans la 15
revendication 1. 5. Compose selon la revendication 1, qui est choisi parmi
le methylcarbamate de 1-(4-pyridinylmdthyl)-1 H-indol-5-yle, le
butylcarbamate de 1-(4-pyridinylm~thyl)-1 H-indol-5-yle ou son
chlorhydrate, 20    le phenylmethylcarbamate de 1-(4-pyridinylmethyl)-1
H-indol-5-yle, le m6thylcarbamate de 1-[1 -(4-pyridinyl)butyl]-1
H-indol-5-yle et le phenylmethylcarbamate de 1-[1 -(4-pyridinyl)butyl]-1
H-indol-5-yle. 6. Composition pharmacoutique comprenant un compos4 tel que
d6fini dans la revendication 1, en une 25     quantite efficace pour
soulager un dysfonctionnement de la mdmoire caracterise par une deficience
cholinergique, et un vehicule pharmaceutiquement acceptable pour celui-ci.
7. Proced4 de synthbse d'un compos4 selon la revendication 1, dans lequel
RP est un atome d'hydrogb- ne, comprenant la mise en reaction d'un compose
de formule (IV) 30 HO                       R2 



CH -R1                        (IV) 40 45     avec un isocyanate de formule
R4-N=C=O en presence d'une base, dans un solvant appropri6. 50 &  Proced6
selon la revendication 7, dans loquel l'isocyanate est choisi parmi le
m~thylisocyanate, le butylisocyanate et le phenylmdthylisocyanate. 9.
Proced6 de synthbse d'un compose selon la revendication 1, comprenant la
mise en reaction d'un 56     compose de formule (IV) 20    EP 0 471 298 Bi
HO           .2 5N CH -R (IV) 10 avec du carbonyldiimidazole et une amine
de formule 15 /R3 H-N\ 20
R4 en pr~sence d'une base, dans un solvant appropri6. 25 10. Proc6dd selon
la revendication 9, dans lequel la base est le carbonate de potassium, et
le solvant est le t~trahydrofuranne. Revendlcatlons pour les Etats
contractants sulvants: ES, GR 30 1. Procddd de synthese d'un composd de
formule 36 ~~~~~~~~0                           R2
(I) CH 40                                                 CN 45     dans
laquelle Ri      est un atome d'hydrogbne ou un groupe alkyle en Ci-Ce,
phinyl-alkyle(Cl-CE). alonyle en C2-C6 ou alcynyle en C2-C6; R2      est un
atome d'hydrogbne ou un groupe alkyle en Ci -C6, alc6nyle en C2-C6, formyle
ou cyano; 



50        Rs      est un atome d'hydrogbne ou un groupe alkyle en C,-C6; R4
est un groupe alkyle en Ci-CE, ph~nyl-alkyle(Ci-Cs),cycloalkyle en C3-Cs,
ph6nyle, furannyle, thienyle, pyrrolyle, pyridinyle, furannyl-alkyle(C1
-Cs), thi~nyl-alkyle(C,-CE). pyr- rolyl-alkyle(Cl -C6), pyridinyl-alkyle(Ci
-Cs), 55    EP 0 471 298 B1 Rs. 5
1\ ou NRaR4 forment ensemble un groupe 10 --N t5 -N 20      -N
N-N Rs      est un atome d'hydrogbne ou un groupe alkyle en C1 -gC ou
phdnyle; 25       R6       est un atome d'hydrogbne ou un groupe alkyle en
C,-Cs, phdnyle, ph6nyl-alkyle(Cl -C6), formyle, alkyl(Cl -C6 )carbonyle ou
phdnyl-alkyl(Cl -C6)carbonyle; X et Y   sont ind~pendamment un atome
d'hydrogbne ou d'halogbne ou un groupe nitro, amino, alkyle en Ci-Ce,
alcoxy en C1 -C6 ou hydroxy, le radical ph~nyle en chaque occurrence
pouvant Otre substitu6 par 1 ou 2 subtituants choisis 30     ind6pendamment
parmi des atomes d'halogbne et des groupes alkyle en C,-C6, alcoxy en Ci-C6
et trifluoromdthyle, et le trait interrompu signifiant une double liaison
facultative; ou des sels d'addition avec des acides pharmaceutiquement
acceptables de celul-ci et, lorsque cela est applicable, des isombres
g~om6triques et optiques, et leurs m~langes racdmiques, comprenant la mise
en rdaction d'un compos4 de formule (IV) 35 HO                        R2 40
CH -R                           (IV) 45 avec du carbonyldiimidazole et une
amine de formule 50 /R "3 en presence d'une base, dans un solvant
appropri6. 



22                6 Dlilil ~~~~~~111111 Hill Hll 11 l m1    EP 0 471 298 Bi
2. Proc~d4 selon la revendication 1, dans lequel la base est le carbonate
de potassium, et le solvant est le tetrahydrofuranne. 3. Proc~de de
synthbse d'un compos4 tel que ddfini a la revendication 1, dans lequel R3
est un atome 5      d'hydrogbne, comprenant la mise en rdaction d'un
compos4 de formule (IV) HO                       R2 10 -I CHR1
(IV) 20     avec un isocyanate de formule R4-N=C=0 en pr~sence d'une base,
dans un solvant appropri6. 25 4. Proc~d6 selon la revendication 3, dans
lequel l'isocyanate est choisi parmi le methylisocyanate, le
butylisocyanate et le phdnylm6thylisocyanate. 5. Proc~d6 selon la
revendication 1 ou 3, dans lequel on pr~pare un compos4 choisi parmi les
suivants: 30     le m~thylcarbamate de 1-(4-pyridinylm~thyl)-1
H-indol-5-yle, le butylcarbamate de 1-(4-pyridinylmdthyl)-1 H-indol-5-yle
ou son chlorhydrate, le ph~nylm~thylcarbamate de 1-(4-pyridinylm~thyl)-1
H-indol-5-yle, le m~thylcarbamate de 1-[1 -(4-pyridinyl)butyl]-1
H-indol-5-yle et le phenylm~thylcarbamate de 1-[1 -(4-pyridinyl)butyl]-1
H-indol-5-yle. 35 40 45 50 55 23    


