EP O 471 298 Bl Description This invention relates to conmpounds of the

formula 5 [err] wherein 20 [err] ' i s hydrogen, [err]-alkyl,
phenyl-[err]-alkyl, [err]-al kenyép 9r47{ ?ggﬂ" al kynyl; [err] is

hydr ogen, [err]- aIkyI [err]-al kenyl, fornyl or cyano; [err] IS
hydr.ogen or [err]- aIkyI [err] is [err]-alkyl, phenyl-[err]-alkyl,

[ err] - cyouseduien| , phenyl, furanyl, thienyl, pyrrolyl, pyridinyl,

furanyl -

[err]-alKkyl, thienyl-[err]-alkyl, pyrrolyl-[err]-alkyl,

pyri dinyl '['mxmqentloﬁﬁelatestocompoundsofthq#bn’nyala [err] or [err] taken together

constit
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[err]®al kyl, [err]-al koxy, hal 2G¢
pharnaceutlcally acceptable &id addltlon S
applicable, the geonetric and opti cal

t her eof .

hydrogen, [err]-alkyl, phenyl-[err]-al

ute 35 [err] 40 45 [err] i s hydrogen, [err]-al kyl or phenyl;

is hydrogen, [err]-al kyl, phenyl, phenyl-[err]-alkyl, fornyl,
phenyl-[err]-alkylcarbonyl, X and Y

o— hal ogen, [err]-alkyl,

Radical in gfich occurence nay

dependently sel ected from

|; or the

ereof, and where

racem c m xtures 55

rein [err] IS

-al kenyl or [err]-al kynyl;

Preferred are conpounds of fod

[err] i s hydrogen, [err]-alkyl, ﬁerr] al kenyl, fornyl or cyano; 2
EP 0 471 298 B1 [err] - i's hydrogen [err] is [err]-alkyl,
phenyl -[err]-alkyl, [err]-cycloalkyl; X and Y are independently hydrogen,
nitro, ambem, halogen, [err]-alkyl, [err]-alkoxy or hydroxy, wherein the
phenyd radical i®s r@aﬁd;bnp(coc{)amwephaw(da@s)saudys {C2 1CelFati@nyivort (I32-Cs yeatkyriyl;
Subst it uent s i ndepyardgant (Cy-Cs)-alkyl, (C2-Cs )-alkenyl, formyl or cyano;
Rs is hydrogen or (C1-Cs )-alkyl;
Rs is (Ci1-Ce)-alkyl, phenyl-(Ci-Cs)-alkyl, (Cs-Cs)-cycIoaIkyl ‘phenyl, furanyl, thienyl, pyrrolyl,
pyridinyl, furanyl-(C4 -Cs)-alkyl thienyl-(C1-Cs)-alkyl, pyrrolyl-(C-Cs)-alkyl, pyridinyl-(C1-Cs)-
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Rs is hydrogen, (C1-Cs)-alkyl or phenyl;
Rs is hydrogen, (Ci-Cs)-alkyl, phenyl, phenyl-(C1-Cs)-alkyl, formyl (C1-Cg)-alkylcarbonyl or
phenyl-(C1-Cs )-alkylcarbonyl,
XandY are independently hydrogen, nitro, amino, halogen, (C1-Cs)-alkyl, (C1 -Cs)-alkoxy or hydroxy,
wherein the phenyl radical in each occurence may be substituted with 1 or 2 substituents independently

selected from (C1-Ce)-alkyl, (C1-Cg)-alkoxy, halogen or frifluormethyl; or the pharmaceutically acceptable
acid addition salts thersof, and where applicable, the geometric and optical isomers and racemic mixtures
thereof.
Preferred are compounds of formula | wherein

Ry is hydrogen, (C1-Cg)-alkyl, phenyl-(C1-Cs )-alkyl, {C2-Cs )-alkenyl or (C2-C¢)-alkynyl;

Rz is hydrogen, (C1-Cs )-alkyl, (C2-Cs )-alkenyl, formyl or cyano;
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3 sel'ected from[err]-alkyl, [err]-al koxy, .halogen or trifluormethyl; or
the pharnaceutically acceptable acid addition salts thereof, and where
applicable, the geonetric and optigmph s¢£5d88$ and racemc mxtures thereof.

Most pref erred are compounds of for rrul al wherein [err] i s hydrogen,
[err}-al kyl, phenyl-[err]-alkyl, [err]-alkenyl or [err]-alkynyl; 10
[err] Ris hy drsongdrogen] err]-al kyl, [err]-al kenyl, fornyl or cyano; [err]

i s hydrogenRs [ er r] is (Ci-Cs)-alky, phenyl({Ct-8i Halky), (Cpheorydleakgr r] -al kyl ; X and Y are
i ndependent KpndY dr engdndependentohydegemairo, aminadelngen] (6r-04)-alkylk(@) -Cs){a&pxy]or bydkaxyy or
hydr oxy, wherhefein théehepsh edipa! i each enabrerion man bihsubtitdleccwilpd oA gulisisueststinsiebandert
With 1 ®r seleatediem (Guchakyl. (f0ieGsnicom thelpgencor trg@we:emdorfth@ma[ pytically [aggeptable
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formil a [ @resdnt, B fériuld | comphiind®refiddenPBd@®Iid8l where Hal is hal ogen, to afford
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20 art. Conpound Il is hydrogenated in a routine manner, for instance,
using a noble netal catalyst under a hydrogen datnosphere, to afford
Conpound |V of the formula 25 [egpb47p2tdgie [err] is H The catalyst is
sel ected from pal | adium or platinumon carbon. The reaction typically takes
pl ace at a tenperature of about [err] to [err] for 1 to 20 hours. 40

Al t er natwheme|Hal is tatogem, épatiord Goopiaund ks thetieanda [ err] H, Conpound |11 is reacted
with n-butyllithiumand a halide of the formula [err]-Hal, where [err] is
as_previously defined and Hal is chlorine or bromne, to afford a conpound
of the fornula [err] 55 4 ER. 0 471 298 Bl Typically, this reaction is
conduéted in tetrahydrof s P ot _a tenperat@ne of [err] to [err]
for 1 to 6 hours. Corrpoula IS sequentR.y hydrogenated in a manner
simlar to that describes\glOve ta ifto ound IV where [err] hydrogen.

ACt W
[err]-N=C=0 in the presence of a Mase su€CH,as potassium carbonate in a

sui talll e sol vent such as tetrahydrofuranfat a tenperature of about [err]

to [err] for 1 to 50 hours to afford und I. Alternatively, conpound IV
is allowed to react with carbonyld azfjl e and an am ne of the formula
[err] 15 in a routine manner to affor ound |. The novel conpounds of
this jsnvention are useful for the treatment of various nenory dysfunctions
characterized by a cholinergic deficit, such as that found in Al zheiner's

di sease.Thifhédstidattypidallyytakes piBed)inftRs présbnddyof talaser Bich iab YotadsiuinyaBxide0dhia @LaReNt t O

i nhi bi t stdncaseimBsyBulRrias yi drhalyiiorMarmids ertsbienOiempenduré e N @30 hodB! Gdspdund Il is

acet yl cleominerzallycavaiaisie bincah Ibe simtr@sizad flomOknbwresimpbunse adcaiing td meétiodé\&rsowvy to the

Chol i mesitter ases are found throughout the body, both in the brain and in
SErum Howeompoynddth isyhylogenate® b a cauting ydaoden | forrinstanes; esingea fohlEiTistal datalyst utwlet aon i s
cor r el athgdtogen etmogrharer ta laffach GormpoanddV of therfeemuleat i on. - This sane innervation is
suggested to be weakened in Al zhei ner patients. W have determined in vitro
i nhi bition of av)

5 Compound IV is allowed to re VM §h an isocyanate of the formula

o~
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where R; is H.
The catalyst is selected from palladium or platinum on carbon. The reaction typically takes place at a
temperature of about 20°C to 70°C for 1 to 20 hours.

40 Alternatively, to prepare compounds where R * H, Compound lil is reacted with n-butyllithium and a
halide of the formula R¢-Hal, where R; is as previously defined and Hal is chlorine or bromine, to afford a
compound of the formula
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dcetyl'cholinesterase activity in rat Striatum according to the nethod
described below. In Vitro Inhibition of Acetylcholl nesterase Activity In
Rat Strlatum 30 Acetyl cholinester ageq@gffhdg s Wi ch is sonmetinmes called true
or specific cholinesterase, is found in nerve cells, skeletal muscle,
snmoot h nuscl e, various glands and red blood cells. AChE may be distin-

gui shed f rigpieay, igs readiion isrcesductod inadtrabydrofurdnSdr bthbreat @ Rainperaturdddf t-80r t8 peC kdriids 61 €S
and by regbwsnal distribution. Its distribution in the brain correlates with
chgl/i ner gi c Gampeunddtid isrsubsaguestiyblivdmgéniated drt & oranesh siilart th dhah ideedimt! dbevedd aB®d | n
nerve t er ridompéund M whejedRi fehydiiogdnl.y accept ed t hat the physi ol ogical role of
AChE i s5t he GamppendHY éralipwedite regetvith gm isocyenate of thedermyle dayNEIREQ indhe aresanagiof ar s
of AChE she%h suely 3scRetassivn Fatennpterin 4 suitelile solvert sugh asHesrahysleafysanca ja) toroneraiies of abeut

ef fect or dP galrsS04fdorHae &0 heushio perd compopathle Aitamativelyy campoynddV fsralienedd teagifwith

gl aucoma, °AHAYIlRidazole grdanaming ohtha,forauia t i ¢ i | eus. However, recent studies
have suigested that AChE inhibitors may al so be beneficial in the treatnent

40 of A zheinmer's denentia. The method des®si bed bel ow was used in this

invention for assaying anticholinestgfasgactivity. This is a nodification
of the method of Ellman et al., Biochem armacol . 7, 88 (1961). Procedure
45 A. Reagents - 1. 0.05 M Phosphate bufferRgpH 7.2 (a) 6.85 g [err]/100 m

distillgd H20 (b) 13.40 g [err]/100 m distilled [err] 50 (c) add

(a) to (b)ny,ggtingngmepﬁqgg}@gogpogm(,d) Dilute 1:10 2. Substrate in buffer (a)
198 g acet yink o Béthdolris ©h ki ihvéRtion kb Gehl foPhe iebtiBinttoP vadls Mbmdk, ldPstéhchitas M
phosphat e chiwdclefized b lal ciolirergit @NgIE Bich b3 thaTound in AlzheimbHsNikeksd. buf fer (a) 19.8 ny
5, 5- di t hi obi i diKtp RensadsRd B¢ thd ailRY NBhese @orpdiilgds t6 [Mhibibthe BAEYING addtithtlinestérédse

. 05 Maphasptharblsy ilndabedcetypidiine ldvelslircihgbain. 1) 5 EP 0 471 298 Bl 4. A 2nM
stock solution of the test drug is made up in a suitable solvent and bring
t o vol une Cholines@rase intiliaNEAsSaycagent 3). Drugs are serially diluted (1:10)
such that the final concentration (in cuvette) is [err]Mand screened for
activity. | fCholinesterases perfpgnd\thrpugheut shecbodyatbethrin the dbrain angh in Resum.nitdweyar.canly brain

activi t% aetidhelivesirease ( t Sistripylieon ds, gorrelated with central cholinergic innervation. This same
innervation is suggested to be weakened in Alzheimer patients. We have determined in vitro inhibition of

acetylcholinesterase activily in rat striatum according to the method described below.

in Vitro Inhibition of Acetylcholinesterase 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

856 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 Eliman et al., Biochem. Pharmacol. 7, 88 (1961).

Procedure

A. Reagents -
1. 0.05 M Phosphate buffer, pH 7.2

(a) 6.85 g NaH2PO4 + H20/100 mi distilled H20

(b) 13.40 g NazHPO4 « 7H20/100 m) distilled H.0O
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 'B. Tissue Preparation - Male Wstar rats are decapitated, brains

rapi dly renoved, corpora striata dissected free, wei ghed and honogeni zed in
19 vol unes (apprOX| mately 7 ng pgpodyiess B1of 0.05 M phosphate buffer, pH
7.2, using.a Potter-Elvehjem honogenizer. A 25 mcroliter aliquot of t he
hormgenate Is added to 1 m of vehicle or various concentrations of the
test drug amdh 2mM sindusblationcf the testldiugis madeeup inh siieble dolventladd bring@ vole®anjth BSzy e
activity i smNeRINBr(edgan 3)DrugscareBwediliysliutdolf1:51) saghdiet the fiied tappariration (M tuvettehist hod
cals/be usediG M apesardenetbloradtivityall palives ICsn cfalfesrarendstemmingdhtyonk ihe dnhiborg aetivityasft S .

| nst runment  Sibsadpenyeonpantigione:s Sof t - Pac Modul e #598273 (10) 15 Program
#6 Ki Aidat & Tissyp Preparationr s \\avel ength - 412 nm Sipper - none Cuvettes - 2 ni
cuvettes Men ‘g‘sﬁb'[aﬁ e docapjtated, blﬂ"s rapidly regjoxgg corpora pirata digsented frpm; (weighes and
concent r af!PBgeR é‘f %Y°'“F‘P?r’é‘pp'°"i’53t§3é?: Ba B@t‘:gﬂ) %008 phespsie Sufipl, pH £ 2fising és)

Total t otter-lv qg%to1 b
a8t gsca: e g us °°"°°"t'a§?'5 ?qsh?{gfgeagg PW@%@'@ @m'"%%a‘%’ es slrglpe) Factor -

1 Rea ent p %cmg D%asggl eectlr(():l';‘vettelrs as f Izimk:
m  Ph ; 97“ pecuCpiometsl T metho /°§W§ P
goﬁtrol? &&r o EfE d gk"}ef)cl"f\(ﬁg?tﬁnzyrre 0.8 m Phlcj)sph;te > t

Buf f er/ Su ot 'Modme,@gé oyPhosphat e Buf f er/ DTNB/ Drug/ Enzyne 0.8 ni
Phosphat e Budrédedn #8sdaladt © E}>I ank val ues are determ ned for each run
to control rga,nrc@nq,yrratlc hydr ol ysis of substrate and these val ues are
aut omat i cal lwaveleky®i +faAgh@d by the kindata program avail abl e on kinetics -
sof t - pac nodBigper - nbheé S program al so cal cul ates the rate of absorbance change
for each cu\eidtes - Far cuvetws PsigaineBrsampléri ons: Substrate concentration is 10
M, di dout ed IBlddk i hfoneah gubgiradd chincegtrdtiomal concentration of 5 mM DTNB 40
concentr at i dmervat tife 515detonde(18 o9 sBcofds foNlinefioshl concentration % Inhibition =
sl ope cont rcliilftalﬁrm -Gpainudesuf o1 0ngiutes| fer kinetiseint r ol
ot - 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 mi Buffer/Subsirate
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 ICsoDeterminations:
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 ;400
slope control .

ICso 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



[err] ‘values are calculated froml og-probit analysis. Results of this assay
for representative conpounds of this invention and physostigm ne are
presenfed in Table 1. 50 55 = EP g8¢k ;ggahTabl e 1 Inhibition of Brain
Acetyl cholinesterase Activity 5 50 ound

I nhi bitory Concentration [err] 1-(4-pyri d| nyl met hyl )-1 Hindol - 5-yl

nmet hyl car bamat e 6.83 1-(4-pgsledi nyl net hyl)-1Hi ndol - 5-yl

phenyl et hyl car bamat e 12. 48 Physostigm ne (Reference conpound)

0.006 10 Eff[ectrve quantlth ubﬂfoanau? H&q&m%emglwr esenT rnventi gn nmay
be adm ni st eH-ed—Le—a—subg—eeiby—any—ene —er—exarpHe,
orally &s in @vaguﬂdes or tablets, parenteral | y i nlﬂh'h'ﬁol'&f(annmﬂmﬂoﬂfgtr(%

sol utions or |,&[}§|,)-1ﬁ.ﬁl|doﬂ51}| m&thficafbamgs | ntrlavenouslygigy t he formjof
sterile sol u ,.d.n ARty TRALSES facrnmyﬁa.gm i nventi omyp4ghil e effedtive
t hensel ves, i (i raﬁcedo m ni stered iln the formnooé 15 their

phar rraceut | (,ou | y ou,t,t:pLTﬂn tT audr T o Sal LS_I WLWpUSEb of st d.ui | i Ty,

conveni nce

et el gy %; %%“E, %} s fle i e
ﬁtq

i nor gani ¢ ggi unds
phosphor i Coffa{a |ve ia i mte e ©
citric, a6kl ﬁvamﬁu&ﬁéaw Qcce 1& hdditio Qﬁ‘ﬁrfbrcpurﬁbgé & blllﬁ @&bﬂ&n stalll Gn,
active CONpABsSoRbiity B i Ike.€nt 1 nvention nmay be adm nister ed or 2 y, for
exanpl e, W t Bfrefed phefracdbtidaliEattophible\Hadifibn 3l Sats ffifidrdhnic adi b@éﬁcmhyaﬁchlo-
encl osed ing, §@loBloinie, SuBGHELHIRE, pRbspREABTRAESEHEMbrit Blids; asabellQl Srgaft® icidstactdasrtiang Of
or al t her apml hdefic, 86t8iniB, rididic fumaiit, aridiRalic @eRounds nay be i ncorporated with
e&i pi esnt s arttd ddivedoinpouhdsoof trerpreserdt iverlibreinay bd édviriitsed arallySiol @@ample,| witkiah snert
susSpensi ordilyensyrwith an ediklé eandsy. Thyemayiop @naln®sd dmgblait eapsuldsaor cdriyeessediinte ablest Fapns
shoul d cornbeapuipegé of eralsther@hebtix asiministration,cthe covpowniid malgLbie incaporiated with ieaibients and
dependi ng ue&l inpherfonhef tablets; trechésa capbulesirelixingl suspgnsions) eysvnscwafdrsy; chawingegumeand thoo t o
about 75%likd. These prapprglions gifould frentaim it leasTRE%ntactive cerppogrdrbuiunay gervadasidependinguch
conposi i ¢Ror the parkcylat faen ang may|coryBnientiy be brikcentfé to phoutTifppfrikadveight effther ynit.drho
conposi t i GINUM ALFORPeHTd PLeeenbin Sudicempesitionis Suchthaba syitakle.dasagerijlbbs qbinined, Pesferred

pr epar ed s°6"‘l"ﬁ%§!?"sé’ﬁd ewaafat%% gg%d'ﬂﬂw?t"“’f RS?W'(!’B’H’E“&? A PERRRrRL 8hthat a7 orsh ospgpcunilf
active Corﬁ%‘ he%g' ophes nd mgredlents a gaXer

al so cont a|

n ool m?'“ f'% I ""% r;. hgaz'"n;z,:eﬁc vs“t:éﬁ.ke LI oo

st ar ch or teddr%lt |I|§l§1 , n a% nin ent such
Pri nogel [ ossgmc snt ; ﬁ il ol .,déﬁ B ey
Stearate % dal %8}%( %6 ge ﬁ'm 192l capdife it i) §nCddditicH Jo'n?a‘?d?ia@'opiﬁb fove N
a S‘Neet:ﬁn'tﬂﬂ £ I catiefC&uch 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 adminisiration, 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
betwsen 0.5 t0 100 mgs of active compound.

The solutions or suspensions may also include the following oomponents a sterile diluent such as water
for injection, saline solution, fixed oils, polysthylene 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:

85 1-(4-pyridinylmethyl)-1H-indol-5-yl methylcarbamate;
1-(4-pyridinylmethyl)-1H-indol-5-yl butyicarbamate;
1-(4-pyridinylmethyl)-1H-indol-6-yl phenylmethylcarbamate;
1-[1-(4-pyridinyl)butyl}-1H-indol-5-yl methylcarbamate;

7



as sucrose or saccharin or a flavoring agent such as pepperm nt, nethyl
salicylate, or orange flavoring may be added. \Wen the dosage unit formis
a capsule, it may contain, in adgp gﬁqMBqateri al s of the above 35 type, a
liquid carrier such as fatty oil. er dosage unit fornms nmay contain other
vari ous materials which nodify the physical formof the doseage unit, for
exanpl e, 1-ag4-pARinyby-1Hhte-5ybdhedimetiof cabamkis; may be coated with sugar,

shel | ac, s-mbthgH1iepyriginglasthy)-1tiadol-3ig medeiodrsamalk; syr up nay contain, in addition
to_the acL1+(mocﬁhmciml)wtylku1emm&ylawyuarbm eni ng agent and certain
preservat [t @pyridiylibstylfidtindab 5ot dimefbylcarbemdtbiavors. Materials used in preparing
t hese svab-fiugtest-@owjsigimethyghtH- @#Rb‘é'lytpub@afsﬁeﬂ*%raceut ically pure and non-toxic in
40 the ahbudiuorarseidingbytyli-haetbi hinde-Sof methyleariemptal her apeut i c

admi ni st 2elihysp-1 m"wmwr&%mﬁwugewwtbn@aw nvention may be i ncor por at ed
into a sdpHhydsm BT(“’B\G'EB@PE‘V'JSW""N& ?rgns shoul d contain at |east

0. 1% of #Prdihydras)-HySlygrox EM'?B“‘V'E"E 5 'V' et ween 0.5 and about 30%
" §mr§aenpound i n such conpositions

of thé wep !td“th@*é nylmptl)-3

I's such g Pyidin X{ %_I_n $é h;x‘;' °p ° Aimed. Preferred conpositions and
45 prepafati of _ﬂuooﬁ | l)tfﬁ y_ > ﬁ@?d&%ziﬁﬁ%arﬂ?ﬁﬂég ed so that a
parenter _1_’Q_ . H_'%gh _| @g— E% iOO ngs of active conpound.
The so) ul By St e alvs msxytatse fol | owi ng conponents; a

sterile -h.HyE‘d?oh file rﬁﬁ ﬁfwf-.ﬁaon-swcea&mﬁwbarb w;ne sol ution, fixed oils,

pol yet hy @aﬁyda&VﬁqLayndﬂLwosw HEindoRE-APRheRRy@opydpPbarkiimal her synthetic

sol vent sp, 3&H§dr@ﬁﬁf(@ﬂda&i-4-ﬂ@@mn§ro§mqh—uﬁh‘él -@ pipyrdinal-cafldgiated indret hyl  par abens;

ant i oxi dagbifydseiEfluomst-REEFiGIhyRbaRg]-TH-iRddl-5yI nsetificarbaniites ul f i t e; chel ating agents
such as et hyé enedigBiamplos tareade @ustativa cputhosds Udnti eares netuto Hbeasonstaied @b digijting ither at es

: o?*’phos pingdntich aisubsed) darbin. A nterbdoetubsd] are tgivemtin bgreesncantigrgdes(1€h ualesss indicaled

chl or i deothsrwiskext r ose. The parenteral preparation can be enclosed in

anpul es, di sposable syringes or nultiple dose vials made of glass or

pl asti c. BExpiad es of the conpounds of the invention are |isted bel ow 55

1-(4-pyridi nyI rreth 1 )-1Hi ndoI 5-yl et hyI. carbamate;

1- (4- pyr d-tf-Rygiieximethy):1Hhindoh e ethyjearbamals

1-(4- pyr|d| nyl rrethyl -1H-|ndol @ l,

th
-(4-pyridid Ia SBl‘ﬁ'%?I 114’?¥"F'H Pt I ‘gE i hﬁ? el?ra rofi % 9‘1@ '2#}? Bl
1-[1 - (4" mi i gtg_ g\%yﬁt am ?%e erature
3-met B P ﬁ, |11 ?ﬁ e Irtﬁv 8 : Smaterlalwas
1-711-(3 | Prb ili e lumn, wi l'nf hgr:‘ ihh chrom;jm Jt
-[1-(3- Plf :S ire ‘ rd ‘com " th po %!t%g yf&'bp% fidin 1)-
- (4-pyr i QA BRI Ao bhrhdI 0 sl o AROIE Cal Da Nt
- (4-pyri |ny'1m§ y T rdofl S5y Phut y car bamat e; 1-[1
(31 Lytor o4 pyri di : - ar bamt e;
2,3-di hydro-1 -(4-py Pyl met hyl ) - 1H i ndol - l=-vI net hyl car banat e;
p .
Calculated for CigHisN3O2: | 68.31%C | 5.38%H | 14.94%N
Found: 68.28%C | 5.47%H | 14.97%N
40
Example 2
1-(4-Pyridinyimethyl)-1H-indol-5-yl butylcarbamate hydrochloride
4 To a solution of 1-(4-pyridinylmethyl)-1H-indol-5-0l (3.0 g) in 50 ml tetrahydrofuran, was added milled
K2COs (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
yield 3.6 g of a solid, m.p. 135-137 *C. This material was dissolved in methanol, the pH adjusted to 1 with
80 ethereal-HCI and diluted with ether. The resultant precipitate was collected and dried to give 3.0 g of 1-(4-
pyridinylmethy!)-1H-indol-5-yl butylcarbamate hydrochloride, m.p. 230 * C(dec).
Analysis: »
5 Calculated for C1gH21N3O2¢HCl: | 63.41%C | 6.16%H | 11.68%N
Found: _ 63.48%C | 6.18%H | 11.68%N




2,3-di hydro-1-[1-(4-pyridinyl)butyl]-1Hindol-5-yl net hyI car banmat e;

2, 3-di hydro- 1- [1(3f|uoro4pyrldlnyl)butyl] 1H i ndol - 5-yl

met hyl car banat e; 10 2, 3-di hydro ﬂ-gﬁégol g4 nyl nrethyl)-1 Hindol - 5-vyl
di net hyl car banmat e; [1 (4- pyr| ny tyl]-1Hindol - 5-yl

2- phenyl cycl opr opyl car bamate; 1 - - (4-pyridinyl )propyl ]-1H i ndol - 5-yl
cycl ohexylgﬁaﬁ égat e;
3-et hyl - uor o- 4- pyri di nyl net hyl ) - 1Hi ndol - 5-yl - (4- phenyl net hyl - pi pera

zin; 1-car hqx-yhamw)metnyl[ 1H-ihdoli5ywi phtingipieltyleaspainateH- | ndol - 5- y
plperldln 1- car boxyl ate; 15 :
1-[ 1- (38 f | ucFeos golytign ofdll-(hwr}dpwbp‘%th ﬂtlmdql FraloR29) § |5°rm'rtﬁr?a¥qf9i“m wag 5492 r"él'P?e

2, 3- di hydieCas (14 1) folawsg afe_(1:2 mb; AfgGHtirrigg tﬂw te;
2, 3- di hydrheurs, the[nllxturemai) p;eg,, qqg phP prétﬁ oriteql_lgolaﬁaﬁ 35 wm el ona snllca ge

2- phenyl cy»‘elp ? hglagqg chloromet %‘e desn d fractions were combined and
-(3-f1 uor GY"A?WE}W %'Q'ﬁ/?ﬁﬁf’fo‘p@‘lp}’"di‘y'm-e?hﬁ' H'f""@ pryipaty|cproamate, Mips JIA AR S and
2,3-di h¥dro-6-fluoro-1-[1-(4-pyridi nvl\hllf\/|1-1|—L|nr1nI Sy
nmet hyl car bamate. 20 Anal&Elte fol | ow ng exarrpl es are for il | ustjrati ve
purposes and are not tcglcageacfglragl_rhgﬁsqka .)39g%bl Ngs6RA | Ry /N dn di scl osed
herein. Al tenperat _;5‘35“ qare g| ven % cggg%gradeet{o,mr] unl ess
|nd|cat d ot herwi se. LEcahpte 1 (4 .“,rid:.. Hrethyt=—tH+trdol - 5-yl

et hyl carbamate To a sol utlon of 1 (4-pyridinylmethyl)-1Hindol-5-0l (2.4
g) in 50 M tetrahydrofuran, was added mlled [err] (1.5 g), followed by
met hyl i sd*@mPlate (0.65 nl). After stirring at anbient tenperature for
three 30 hours t he mxt'_l re 'Ite ed and the filtrate evaporated to a
solid, g G-iaRyrd Y ey Ca A eluted on a silica gel colum

Sh 29 met hanol J.di chl th
(LS. and E”O?f S YA e |FI£E oGy Ghofelah, QIR e Ry

W rrl bloHARSeRI RS fof Bre inGlrs]
2.4 g of r&ﬁy d E"&Yﬂtratefav oﬁ{w nﬁ vﬁ@-&lglg%ﬁﬂ @anoﬁsgeI&::ﬁﬂhl d,

m p. 0179 y via HPLC, The desiry fractl e%p%ra Qfdlhaztz%jof ﬂﬁ-(‘{-ﬁ/fnad\yl)butyll-
68. 31%3s 1 -jtid|<8- Imeth}léar 68.
14. 979N 40 1-(4- Pyr| d| nyI rret hyI ) 1H i ndol - 5- yI butyl car bamat e

hydr ochl ori de 45 Fo—a—sotuttomrof—t=—(#pyrrdrmytmethyt) =14 i ndol - 5- ol
(3.0 g) in50 nm tet|W¥ESfuran, was added milled [err]l (118 g) fol | owed
by butyl isocyanate ({ IafkultXtbd for Y6 HLN:Gat i| r70.58%Ca eaiﬁ%HemZBQ&ﬁlperature for
four ho¥irs, the mixt{reunsas filtered, Jrad.3n%e | isl4wHt b 1888priated to an
oil, (-4.5 g) which wva5 eruted on a siftca gel colum wth ethyl

acet at e/ di chl oronet hane (1:1) via HPLC. The desired fractions were conbi ned
and evaporgt Sil g0 50 vyield 3.6 g of a solid, mp. 135-[err]. This materi al
was di ssol nmet hanol, the pH adjusted to 1 with ethereal-HC and

diluted wifd (ﬁﬁﬁﬁinyl)ﬂiﬂ@-ﬂﬁﬁ%l%@i‘Ehéhﬁlﬂﬁﬂﬂlcﬁﬁaﬁawas collected and dried to

give 3.0 pyri di nyl met ny I ndol-5-yl butyl carbamate

hydr ochl ori de, a Bifion B3 1 slacNY)bAIRIHYiedes5-ol (2.2 g) in 50 ml tetrahydrofuran, was added milled
K2COs (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}-1H-indol-5-yl phenyimethyicarbamate, as a solid, 119-21°C.

o/

45 Analysis:
Calculated for CzsHzsNaO2: | 75.16%C | 6.31%H | 10.52%N
Found: 75.11%C | 6.39%H | 10.47%N

50

55



Cal culated for [err] : 63.419%C 6.169H 11. 68%N Found:
63.48%C 6. 18%H 11. 68%N 8 EP 0 471 298 Bl Exanmple 3

1- (4-Pyridinyl met hyl)-1Hi ndol ? Fqéthylcarbanate 5 To a
~solution of 1-(4- pyrldlnylnethyI§ H-lndo 5-o0l (2.2 g) in 50 m
tetrahydrofuran, was added mlled K2CG3 (1.4 g) foll owed by phenyl net hyl
i socyanagigmsl. 2 mM ). After stirring at anbient tenperature for twenty
hours, tdgmsiftHé Rild@ing CohkattinglStatescl AT,/ BE, CH) DE, DKFRe GBI/ 14t L&NLSEan oi |,
(-3,5 g) which was eluted on a silica gel colum wth ethyl
acetate/ﬁlmhbmmmmmmhmnem@ﬁ 1) via HPLC. The desired fractions were conbi ned
and esvaporated to yield 2.8 g of 1-(4-pyridinylnethyl)-1Hindol-5-yl
phenyl met hyl carbamate, mp. 112-[err]. 10 Analysis: Calculated for [err]:
73.93%C 5.36%1 11. 769N Found: 73.90%C 5. 45%H

11. 689N 15 Exanpl e 4 RaBRelN~N 144 butyI] 1H i ndol - 5-yl
nmet hyl carbamate To a sol uti of

- pyLydi Rgl)butyl] 1 Hindol -5-o0l
(2.4 % in 50 m tetrahydrqpuran, 'mII

d[err] (1.3 g) followed
by nethyl isocyanate (0.53 nl). ng at a ent tenperature for
three hours, the mxture was filyered, and the a e evaporated to an
oil (3.0 g) which was eluted on a silica 3?% with efhyl acetate via
HPLC. _The desired fraction was evaporated eldge 2 g of
1-[1- (4 pyridinyl)butyl]- 1 Hindol-5-yl thy amate, as a solid, mp.
128-9 C. Analysis: Calculated for [err] Ry 70.569€C 6.55% 12. 99%N 30
Found: 70.319%C 6. 42% 12. 87%\ Exanple 5 35
1-[1-(4-Pyridinyl)butyl]-1Hindol -5-yl phenyl nmet hyl carbamate To a sol ution
of 1-bol - (4nergini di nyl)butyl]-1Hindol-5-0l (2.2 g) in 50 m
tet’r ahydr of upan, was hadtoge, (Gi-Cd)attlyl [ pheny]-(Cq-Cs )28yl IC2-Cf )allkorwherd ChGs ylemyly | net hy |
i socyanate (& O nml) is hjdrogen, (61-Ca)sakyl(CaC: yalivbrivk formyl ergyanoat ure for 40 twenty
hours, the nmRxture isdgdrbgentoeiCeds)akmkd the filtrate evaporated to an oil,
(3.3 g) whichewas elsutCeds)sikyia pesnyi(@aCeralkyl,(5h-Grnevalgatiy. ghepy); furanyl, thienyl, pyr-
acet ae®/ di chl or onet reivhe Ryddiny, \ranyi46Cs)rakrle  isayi@Co)-pliods i RYFFONES -Ga)aYr at ed
to yield 2.6 g of 1P¥@mﬂ49d$#ﬂﬂﬂnyl)butyl] 1 Hindol -5yl
phenyl et hyl carbamate, as a solid, 119-[err]. 45 Anal ysi s:

or NRz R, taken together constitute

35
-N -N -N O
. ? \__ ’ \__/ ]
N
40
or - —
© . \__/
Rs is hydrogen, (G -Cs) alkyl or phenyl;
Rs is hydrogen, (C-Cs)-alkyl, phenyl, phenyl-(C1 -Cs )-alkyl, formyl, (C1-Cs)-alkylcarbonyl or
50 phenyl-(C1 -Cs )-alkylcarbonyl,
XandY are independently hydrogen, nitro, amino, halogen, (C1-Cs)-alkyl, (Ci-Cs)-alkoxy or
hydroxy,

wherein the phenyl radical in each occurence may be substituted with-1 or 2 substituents

independently selected from (C1-Cs)-alkyl, (C1-Cs)-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.

0 Y




Cal culFated for [err] : 75.169% 6.31%1 10.52%\ Found:

75.119%C 6.39%1  10.47%N 50 55 9 EP 0 471 298 B1 Cains Cains for the
following Contracting States: AT, aitdeglgy DK FR GB, IT, LI, LU N,
SE 1. Acorrpound of the fornula. [err] 20 wherein [err] S
hydreogen, [err]-al kyl, phenyl-[err]-alkyl, [err]-alkenyl or [err]-alkynyl;
[err] 2. iThe hyndrsdng:eas ddfingd ih calnkylwher[auerm]us mdiogen/and HsGis saléctedrfroon (@nG; )-alkelr |

i s hydr ogen pheny]-1Cl )-alidylkantl {Cs[GaF-¢yFloalkyl where the plwnyl Jradithilydy, be shimstityted psindidatedlirk y | |
[err] -cycl oaddiyh., phenyl, furanyl, thienyl, pyr- 25 rolyl,
pyrrdrnyl furanyl-[err]-alkyl threnyl-[err]-alk

pyrrol yd - PerTrh]Bc@mnoy'I'd aspyﬂne@llnrvgﬂim Pelhqf‘}'ﬂ B:i R)de%a'?:’(ﬂd91 Fﬁéﬂ"!' taken t oget her
constitute 35 [err] 40 45 is hydr [err]-al kyl or (E

hydr ogen, 4 e?hPFO'BH%%q dgi)s fyp clai I'ﬁ' 9’P'ﬂ r'sr']VdraﬂelE'yﬂ‘d R [§iP C‘)'a"‘yl whero the
[err]-al kyl capHbigea Ry “bs“t“tedas'"d'cate in cleiMsheny| - [err] al kyl carbonyl, X
and Y are jndependen nrtro 0[ferr] al kyI

[err]- d?kBXy1 f;m nﬁgﬁ% f"h' q’PQB'?ec%‘i’"pcﬁ%gg@h occurence nay

be substitutg y selected from
[err]-alkyl,, iy ﬁ::ylrﬁ,)zg até Ryl ﬁ'ﬁﬂe and wherein the 55
| 7 oor the pharmaceutical |y

dotted line 1s
3 ﬁ.ﬁi 50§5_ yeg}gaWre applicable, the geonetric

=

accept qpl e '_ W;‘

and opt1 cal |sorrers an ]racemc mxtures thereof. 10

6. A pharmaceutical composition comprising a compound as defined in claim 1 in an amount effective for
alleviating a memory dysfunctlon characterized by a cholinergic deficit and a pharmaceutically accept-
able carrier therefor.

20
N~ 7. A method of synthesizing a compound as defined in claim 1 wherein Rs is hydrogen, which comprises
reacting a compound of the formula (V)
25 .
HO I 4+—R
N1
T
% CH-R, (V)
-
X |
S
35 N
with an isocyanate of the formula _
N4

40 R«—N=C=0
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

' BT



EP 0 471 298 Bl 2. The conpound as defined in claim1 wherein [err] is
hydrogen and [err] is selected from[err]-alkyl, phenyl-[err]-alkyl and
[err]-cycloal kyl where the: phenygp pasty 98¢ gfay be substituted as indicated

inclaiml. 5 3. The compound as de?lned inclaim2 wherein [err] is
hydrogen and [err] [err]-alkyl. 4. The conpound as defined in claim?2

wherein [err] is hydrogen and R4
radi cal may be substituted qz in
defjned in claim1l which is &8Te
1-{4- pyri di nyl net hyl ) - 1H i ndol - SARTeMNy| car banat e,
' carbamat e(I¥) its hydrochl ori de,
t hyl car bamat e,

phenyl -[err]-al kyl ; where the phenyl
Jo RL,M1. 10 5. The conpound as

enyl et hyl car bamate. 6. A
phar maceuti cal conposition conpri®si onpound as defined in claiml in
an amfunt effective for alleviating
cholinergic deficit and a pharmaceutically accept- able carrier therefor.

20 7. A nethod of .svnfhes] zi as defined in claim1l wherein
[err] is hf}vrl’8aé%°rq¥|§%r'ﬁ}a(z:%%éﬁg??@%gﬁ@ggﬁa?ng a conpound of the formula (1V)

25 [eg;] with an isocyanate of the fornula 40 [err] in the presence of
a base in a suitable solvent. 8. The nethogRgf claim7 wherein the

i socyanate is selected fromnethyl igpc ate, butyl isocyanate and 45
phenyl met hyl isocyanate. 9. A nethod t hesizing a conpound as defined

in claiml which conprises reacting a conpoRgd of the fornula (1V) 50 55
EP 0 471 298 Bl HO - R2 [err]

in the presence of a base in a suitable solvent.

10. The method of claim 9 wherein the base is potassium carbonate ahd the solvent is tetrahydrofuran.

25 .
Claims for the following Contracting States : ES, GR
1. A method of synthesizing a compound
30
e
0 _ - N
35 . N X
Y L~ ®
CH |
N
Ny 40 R1 :
wherein
Ri is hydrogen, (C1-Cs)-alkyl, phenyl-(C1-Ce)-alkyl, (C2-Cs)-alkenyl or (C2-Cs)-alkynyl;
45 Rz is hydrogen, (C1-Cs)-alkyl, (C2-Ce )-alkenyl, formyl or cyano;
Ra is hydrogen or {C1-Cs )-alkyl;
R is (C1-Cs)-alkyl, phenyl-(C1-Cs)-alkyl, (C3-Cs)-cycloalkyl, phenyl, furanyl, thienyl, pyr-

rolyl, pyridinyl, furanyl-(C:1-Cs)-alkyl, thienyl-(Ci-C¢)-alkyl, pyrrolyl-(C:-Cs)-alkyl,
pyridinyl-(C1-Cs )-alkyl,
50

R,

% ’ .
or NR3R; taken together constitute

"’  OR) 0N N
) - T R

56




10 wi th carbonyl diimdazole.and an am ne of the formula 15 [err] 20 in the
presence of a base in a suitable solvent. 10. The nethod of claim9 wherein
the base is potassium carhbonate angplgyri2epeint is tetrahydrofuran. 25
Clains for the following Contracting States: ES, GR 1. A nethod of

synt hesi zi ng a conpound 30 35 [err] [err] wherein [err] S
hydrogen, [err]-al kyl, phenyl-[err]-alkyl, [err]-al kenyl or [err]-al kynyl;
45 [err] i s hydrogen, [ -alkyl/”Tﬁrr]-M)nanQ, formyl or
cyapo, [err] is hydrogen Ny [ery]-aliyl; |[errdN ois [err]-alkyl,
phenyl -[err]-al kyl, [err]-cycloal hyl, /phenyl\ fdranyl \ thieny], pyr- rolyl,
pyridinyl, furanyl-[err]-alkyl,- threnyl-[err]-alkyl,
pyrrolyl-[err]-alkyl, pyridinyl-[err]-alkyl, 50 [err] 55 or [err] taken

t oget her constitute 12 EP O 471 298 Bl [err] 5 [err] i s hydrogen
[err]-al kyl or phenyl; 15 2 I's hyd n, [err]-alkyl,
phenyl , Phenyl-[err]-alkyl, fornyl, al kyl car fonyI\ or
phenyl-ferr]-alkylcarbonyl, X ang Y g | ndepent ntly;ﬁ§drogen, nitro,
am no, hal ogen, [err]-alkyl, [err y or hydroxys erei n’the phenyl
radical in each occurence may be substituted with 1 or 2 substituents 20

i ndependent |y gel ect el pl&64ah[@1-Ed)yamh sV prenyl:€7 '] - @l koxy, hal ogen or
trifluoggret hyl gand WhgrghBgeh\B:-Cs)-alkyl, phenyl, phenyl-(C1-Cs )-alkyl, formyl, (C1-Cs)-alkyicarbonyl or
phenyl-(C1 -Cs )-alkylcarbonyl, _
XandY are independently hydrogen, nitro, amino, halogen, (Ci-Cs)-alkyl, (Ci-Ce)-alkoxy or
hydroxy, _
wherein the phenyl radical in each occurence may be substituted with 1 or 2 substituents
; 20 independently selected from (C1-GCs)-alkyl, (C1-Cs)-alkoxy, halogen or trifluormethyl and whersin 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

30

- @)
o 7 |
35 X |
~
N
40 with carbonyldiimidazole and an amine of the formula
//Ra
H—N

in the presence of a basé in a suitable solvent.
§0 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 R; is hydrogen, which comprises
reacting a compound of the formula (IV)

56
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dotted line signifies an optional double bond; or the pharmaceutically
acceptable acid addition salts thereof, and where applicable, the geonetric
and optical isonmers and racem'c gpyisyoag Bier eof which conprises reacting a
conpound of the formula (1V) 25 ['err] 40 wi th carbonyl dii m dazol e and
an amne of the formula [err] in the presence of a base in a suitable
solvent. so 2. The nethod of clai wherein the base i s potassium
carbonate and the solvent i éet .np3. A nmethod of synthesizing a
coppound as defined in clai r] 1 ¢ hydrogen, which conprises
reacting a conpound of the fornu 5 13 EP O 471 298 Bl [err] 10
with &n isocyanate of the for a 15 [érr] in the sence of a base in a
suitabl e solvent. 20 4. The néthod of C&d-R4m 3 wheteln the isocyanate is
sel ected from nethyl isocyanate, butyl_ |i socyanate and phenyl net hyl
I socyanate. 5. The nethod as defi negz= laim1l or 3 wherein a compound is
produced which is selected fromt rod consi sting of 26
1- (4- Byri di nyl met hyl ) - 1H i ndol - 5-y| ' | car banmat e,
1- (4-pyridinyl methyl)-1Hindol -5-yl batyl carbamate or its hydrochloride, 1
-(4-pyridinylnethyl)-1 Hindol-5-yl phenyl nmet hyl carbamate, 1-[1
-(4-pyridi w,i ﬁnt]&;c}’én]até%ftkﬂo -5-yl nethyl carbamate and 1-[1
-(4-pyridinyl)butyl]-1 Hindol-5-yl phenyl nmethyl carbamate. 30
Pat ent anspgpicfgecPat ent anspril che fUr fol gende Vertragsstaaten AT, BE, CH,
DE, DK, FR, GB, IT, Li, LU NL, SE 1. Verbindung der Fornel 36

in the presence of a base in a suitable solvent.

20 4. The method of claim 3 wherein the isocyanate is selected from methyi 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
25 1-(4-pyridinylmethyl)-1H-indol-5-yl methylcarbamats,
1-(4-pyridinyimethyl)-1H-indol-5-y| butylcarbamate or its hydrochloride,
1-(4-pyridinylmethyl)-1H-indol-5-yl phenylmethylcarbamate,
1-[1-(4-pyridinyl)butyi]-1H-indol-5-yl methylcarbamate and
1-[1-(4-pyridinyl)butyl]-1H-indol-5-yl phenylmethylcarbamate.
30
Patentanspriiche .
Patentanspriiche flir folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE

1. Verbindung der Formel

R3R4N\[r

9 J T

36

-}

| X (1)

CH I
| N
R,

in welcher |
50 Ry flr Wasserstoff, (C1-Cs)-Alkyl, Phenyl-(C1-Cg)-alkyl, (C2-Cs)-Alkenyl oder (C2-Cs)-Alky-
nyl steht;
Rz Wasserstoff, (C1-Cs)-Alkyl, (C2-Cs )-Alkenyl, Formyl oder Cyano bedeutet;
Rs flir Wasserstoff oder (C1-Cs )-Alkyl steht;
Rs (C1-Ce)-Alkyl, Phenyl-(C1-Cs)-alkyl, (C3-Cs)-Cycloalkyl, Phenyl, Furanyl, Thienyl, Pyrro-
56 lyl, Pyridinyl, Furanyl-(Ci-Cs)-alkyl, Thienyl-{C1-Cg)-alkyl, Pyrrolyl-(C:-Cs)-alkyl, Pyridi-
nyl-(C1-Cs )-alkyl oder

) | WA ) RN
* C L M S *



- RsRANy _ R yC
([) RR CHin welcher 50 far Wasserstoff, (C, -0C6)-Alkyl,
Phenyl - (C,

Wasser st of f,

56
-Cs)-al kyl ,

4 EP O 471 298 Bl Rs 6 bedeutet, oder N

"N -8
- CB) - Al kyl

-Cr6)- Al kyl ,

-Cs)-al kyl, (C2- Cr) AIEquh {C2-C6) - Al ky- nyl steht; R2
AIkenyI Fornyl oder Cyano bedeutet;

R3 . far Wasserstoff Oder (C Cs )-Al kyl steht; R4 (C1-GCs) - Al kyl,

Phenyl - (G -Cs) -al kyl, (C3-CB)-Cycl oal kyl, Phe

(G -CB)-Al kyl,

lyl, Pyridinyl, Furanyl-(
Pyrrolyl-(C -Cs)-alkyl, Pyridi- n

-Cs)-al kyl, Thienyl- (G
(G -C6)-al kyl oder 1~ ~

Phenyl , wwwodqrd!ﬂs&@a?mengqmmmfﬂw (G -C6)-Al kyl car bo-

nyl oder Phenyl-(C -GCs)-al kyl carbonyl steht; X und Y unabhangig

vonei nander fOr Wasserstoff, N tro,
-Cs)- APkoxy oder Hydroxy stehen

] O, Fbl n, (G -Alkyl, (G

mt einemoder zwei Substltuenten ubst tuie sdin kanyg, dre 30

unabh~ngi g vonei nander aus (Cl-C6) -

*(Cl -¥s™) - Al koxy, Hal ogen oder

Trifluornethyl ausgewhilt werden, und mnbel die gestrichelte Linie eine
fakulta%lve Doppel bi ndung darstellt oder ihre pharnazeu- tisch

I chen Saureadditionssal ze und gegebenenfal | s,

und optischen |Isonmere und racem schen Cem sche. 36 er bi ndung genaB

vertrag
Anspruch 1,
Phenyl - (G

25

30

50

§5

-Cs) -al kyl und (C3-

in welcher RF fO W&
| yl ogdeew\il t 2 st Uhd der

stehen;
Rs Wasserstoff, (C1-Cs)-Alkyl oder Phenyl darstellt,
Rs flir Wasserstoff, (C1-Cs)-Alkyl, Phenyl, Phenyl-(C, -Cs)-alkyl Formyl, (C1-Ce)-Alkylcarbo-

nyl oder Phenyl-(C1-Cs)-alkylcarbony! steht;
XundY  unabhingig voneinander flir Wasserstoff, Nitro, Amino, Halogen, (C1-Cs)-Alkyl, (C1-Cs)-
Alkoxy oder Hydroxy stehen,
wobei der Phenylrest bei jedem Auftreten mit einem oder zwei Substituenten substituiert sein kann, die
unabhiingig voneinander aus (Ci-Cs)-Alkyl, (C1-Cs)-Alkoxy, Halogen oder Trifluormethyl ausgew&hit
werden, und wobei die gestrichelte Linie eine fakultative Doppelbindung darstellt; oder ihre pharmazeu-
tisch vertriglichen Siureadditionssalze und, gegebenentfalls, ihnre geometrischen und optischen Isomere
und racemischen Gemische. -

Verbindung gem38 Anspruch 1, in welcher Rs flir Wasserstoff steht und R aus (C1-Cs)-Alkyl, Phenyl-
(C1-Cs )-alkyl und (Cs-Cs)-Cycloalkyl ausgewihit ist und der Phenylrest wie in Anspruch 1 angegeben
substituiert sein kann.

Verbindung gem#8 Anspruch 2, in weicher Rs Wasserstoff und Rs (C1-Ce)-Alky! ist.

Verbindung gem#8 Anspruch 2, in weicher R; Wasserstoff und R« Phenyl-(C1-Cs)-alkyl ist, wobei der
Phenylrest wie in Anspruch 1 angegeben substituiert sein kann.

Verbindung gemis Anspruch 1, die aus den Verbindungen der nachstehenden Gruppe ausgewahlt
wird:

1-(4-Pyridinylmethyl)-1H-indol-5-ylmethylcarbamat,

1-(4-Pyridinylmethyl)-1H-indol-5-ylbutylcarbamat oder sein Hydrochlorid,
1-(4-Pyridinylmethyl)-1H-indol-5-yIphenylmethyicarbamat,
1-[1-(4-Pyridinyl)butyl}-1H-indol-5-yimethylcarbamat und
1-[1-(4-Pyridinyl)butyl]-1H-indol-5-ylphenylimethylcarbamat.

Pharmazeutische Zusammensetzung, die eine Verbindung gem#8 Anspruch 1 in einer zur Erleichterung
von Ged#chtnisstdrungen, die durch ein cholinergisches Defizit gekennzeichnet sind, wirksamen Menge
und eine pharmazeutisch vertriigliche Trégersubstanz dafllr enthilt.

Verfahren zur Synthese einer Verbindung gem#B Anspruch 1, in welcher Rs Wasserstoff ist, umfassend
das Umsetzen einer Verbindung der Formel (IV)

-, Furanyl, Thienyl, Pyrro-

der eny|l restpbei jgdem Auftreten

I hre geonetrischen

steht und R4 a ] -Cs)-Alkyl,

® T R AR
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samengenomren fOr 10 - NQ
0 16 oder -N N R6 20 stehen; R5 Wasserstoff, (C
oder Phenyl darstellt, 26 fU Wasserstoff, (C



'substituiert sein kann. 3. Verbindung gemAB Anspruch 2, in welcher R3
Wasserstoff und Re (G -C6)-Al kyl ist. 40 4. Verbi ndung gemAB Anspruch 2,
in welcher Rs Wasserstoff und RegBhfspiloegg- C0) - al kyl ist, wobei der
Phenylrest wie in Anspruch 1 angegeben. substituiert sein kann. 5.

Ver bi ndung genmlB Anspruch 1, die aus den Verbi ndungen der nachstehenden
G uppe ausgewhilt 46 wrd: 1 -(4-Pyridinylnethyl)-1

H i ndol - 5-yl et hyl car bamat , 4e Pyrd di nyl met hyl) -1

H-i ndol - 5-yl but yl car bangQ-e4 i nTfydrochl orid, 1-(4-Pyridinylmethyl)-1
H- 1 ndol - 5-yl phenyl net hyl car {1 -(4-Pyridinyl)butyl]-1

H i ndadl - 5-yl net hyl car bamat p 60 1-[1 -(4-Pyridinyl)butyl]-1

H i ndol - 5-yl phenyl net hyl cabanat . éH JﬁHar mazeut i sche Zusamenset zung, die
ei ne Verbi ndung gemAB Anspruch 1 i eirfer zur Erleicht{&¥ing von

Gedgcht ni sstdrungen, die durch g hol i nergi sches Defizit gakennzei chnet
sind, w rksanmen Menge und ei zeutisch vertragliche Trigersubstanz
daf Ur "nthilt. 56 7. Verfahren & nt hese ei ner Verbi ndung gemAB Anspruch
1, in wel cher Re Wasserstoff ist, Ninfassend das Unsetzen einer Ver bi ndung
der Formel (1V) 15 EP 0 471 298 Bl HO<x R2 CHRL

( 1'v) 10 o X- mt einemlsocyanat der Fornel
15 R4-1g\l:C=(3“t|er'1n98els§°§ aJ\’/gltrdter Feolmr‘legr Base in einem geei gneten Losemttel. 20 &
Ver fahren ggpaRAgspruch 7, wobel das |socyanat aus Methylisocyanat,

Butyl i socyanat und Phenyl ne- thylisocyanat ausgewAhlt wird. 9. Verfahren

zur Synt hespaajeniin eMer tiss Mlsem@esigstehsdemimen 1, unfassend das Unset zen
ei ner Verbin- dung der Fornel (1V) 25 HO R2 30 CH

;\/F\’l 20 8. Verfahren gem#B Anspruch 7, wobei dds ¥ocyanat aus Methylisocyanat, Butylisocyanat und Phenylme-
thylisocyanat ausgewihit wird. . _
9. Verfahren zur Synthese einer Verbindung gem38 Anspruch 1, umfassend das Umsetzen einer Verbin-

dung der Formel (IV) :

25
HO
30 ( Iv)
~
X I
=~

35 N

mit Carbonyldiimidazol und einem Amin der Formel

:‘\/ ;
40
R
Z 3
B—N
N\r

45 4

in Gegenwart siner Base in einem geeigneten L&semittel.

10. Verfahron gem#B Anspruch 9, wobei die Base Kaliumcarbonat und das L&semittel Tetrahydrofuran ist.

50 .

55

i R AR
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35 - Xi 95 ~~~~N m t
Car bonyi di i m dazol und ei nem Amin der Fornmel 40 R3 R4 45 in Gegenwart einer
Base i n ei nem geei gneten Losenitt? 0 48 29 egfahren gemaB Anspruch 9, wobei
di e Base Kal i untarbonat und das L sen1tte| Tetrahydrofuran ist. 50 55 EP
0 471 298 Bi PatentansprUche fU fol gende Vertragsstaaten: ES, GR 1.

Ver f ahr en pgightafpitidhe Rt 1elgenae Véaragsstatiterg: EScGRFor nel 5 R3RAN NO.

R2 yl CH 15~~~~~~~~~~~~~~~ N in welcher R1 fl U Wasserstoff,

( G - CE) - Ak Wieyfaténezoy Synthese-eBs) Vaabbikdphg def €3m@r ) - Al kenyl oder (C2-Cs)- Al ky- 20
nyl” steht: R2 Wasserstoff, (CL -C6)-Al kyl, (C2-Cs)-Al kenyl, Fornyl
odor Cyamno bedoutet; Ra far Wasser st of f oder (G -Co)- Alkyl st eht;
R4 (G -QCg) - Al Phenu z )-al kyl, (Ca-C8)-Cycloal kyl, Phenyl,

Furanyl, Thionyl, r - Pyr (CI -C) - al kyl Thlenyl-(O
- C6) - al kyl, Pyrrolyl )-aI« nyl - (G
-Cs)-al kyl. oder 30 1
bedout €f, oder NRaR4 zusanmengego (NQ -N 0

40 45 ' m oder -N N-R6
st ehen; 50 Rs Wasserstof f, i : oder Phenyl
darstellt, N
15
in welcher ' , .
Ry fur Wasserstoff, (C1-Cs)-Alkyl, Phenyl-(C1-Ce)-alkyl, (C2-Cs)-Alkenyl oder (C2-Cs)-Alky-
L 20 nyl steht;
N~ Rz Wasserstoff, (C1-Cs )-Alkyl, (C2-Cs)-Alkenyl, Formyl oder Cyano bedeutet;
Ry fUr Wasserstoff oder (C1-Cg)-Alkyl steht;
Rs (C1-Cs)-Alkyl,” Phenyl-(C1-Cs)-alkyl, (Cs-Cs)-Cycloalkyl, Phenyl, Furanyl, Thienyl, Pyrro-
Iyl, Pyridinyl, Furanyl-(C:-Cs)-alkyl, Thienyl-(C1-Cs )-alkyl, Pyrrolyl-(C1-Cs)-alkyl, Pyridi-
25 nyl-(C1-Ce )-alkyl oder
Rs

: A

bedeutet, oder NRsRs zusammengenommen fUr
35

| /~ \
=N ~N 0

O/ ’ L_/ ’
~—’

40

“ C@ N N—Rg

oder
./
stehen;
50 Rs Wasserstoff, (Ci-Cs )-Alkyl oder Pheny! darstellt,
Rs fur Wasserstoff, (Ci-Cs)-Alkyl, Phenyl, Phenyl-(C1-Cs )-alkyl, Formyl, (C1-Cs)-Alkylcarbo-

nyl oder Phenyl(C1-Cs )-alkylcarbonyl steht;
XundY  unabhingig voneinander flir Wasserstoff, Nitro, Amino, Halogen, (C1-Cs)-Alkyl, (C1-Cs)-
Alkoxy oder Hydroxy stehen,

55 wobei der Phenylrest bei jedem Auftreten mit einem oder zwei Substituenten substituiert sein kann, die
unabhéingig voneinander aus (C1-Cs)-Alkyl, (C1-Cs)-Alkoxy, Halogen oder Trifluormethyl ausgewéhit
werden, und wobei die gestrichelte Linie eine fakultative Doppelbindung darstellt;
oder ihrer pharmazeutisch vertriiglichen Séureadditionssalze und, gegebenentalls, ihrer geometrischen

i

17



Rs ’ far Wasserstoff, (G -CE)-Al kyl, Phenyl, Phenyl-(G -CE)-alkyl,
Fornyl, (G -CE )-Al kylcarbo- nyl oder Phonyl (G -CE)-al kyl carbonyl steht; X
und Y | unabhangi g vonei nander fGeppagseesppff. N tro, Am no, Halogen, (G
-CE)-A kyl, (G -CE)- Al koxy oder Hydroxy stehen, 55 wobel der

Phenyl rest be! jedem Auftreten mt einem odor zwei Substituenten

substi t ui er tndoptisehdtdsomereding ragemsildhen@éngsci@nei nander aus (Cl - C6) - Al kyl ,

(C, - CE) - Al komfassendedas tyawsetzed @nerVertindungrdeeEdapél (Musgewghl t wor den, und wobei

die gestrichelto Linle elne fakul tatl ve Doppel bi ndung dar st el I t; oder ihrer
phar mazeuti sch vertragllche itionssal ze und, gegebenenfalls i hrer

geomet fi schen 17 C HOM ER--G—-&?E; 298 Bl und opti schen |somere und
racem schen Gem sche; um‘ ass Has, Aset zen ei ner Ver bi ndung der For nel
(1v) 8 I : B!
(1Y) CHR 10 15 mt Carbo déﬁo_h und ei nem Am n,_dér Ilor.rrel 2R3 H N %
R4 25 in Gegenwart einer Base fn effnem geei gnoten Losemttel. 2.
Ver f ahPen genaB Anspruch 1, wobe (e Base Kaliuntarbonat und das
~ Losemttel Tetrahydrofuran i : rfahren zur Synthese ei ner Verbi ndung
gent B Anspruch 1, in wel cher RalQasgkrstoff ist, unfassend 30 das
Urset zen ei ner Verbi ndung der ForMel (I1V) HO R 35j
38 15 ~~~~N CH Rl (I1V) 40
Xf 45 Ninkt CRbEYMIhiSER6AM Sihernt! Rinin A8 F¥Rhel R4- N=C=0 i n Gegenwart einer Base
i n ei nem geei gneten Losemttel.
_ R3
= o /
\R4
25 in Gegenwart einer Base in einem geeigneten L&semittel.

2, \Verfahren gem#B Anspruch 1, wobei die Base Kaliumcarbonat und das Ldsemittel Tetrahydrofuran ist.

3. Verfahren zur Synthese einer Verbindung gem#8 Anspruch 1, in welcher Rz Wasserstoff ist, umfassend
30 das Umsetzen einer Verbindung der Formel (IV)

35

(Iv)

45 mit einem Isocyanat der Formel
Rs-N=C=0

in Gegenwart einer Base in einem geeigneten L&semiitel.
50
4. Verfahren gem#B Anspruch 3, wobei das Isocyanat aus Methylisocyanat, Butylisocyanat und Phenylme-
thylisocyanat ausgewihit wird.

6. Verfahren gemiB Anspruch 1 oder 3, zur Herstellung einer Verbindung, die aus den Verbindungen der
&5 nachstehenden Gruppe ausgewihlt wird:
1-(4-Pyridinylimethyl)-1H-indol-5-yimethylcarbamat,
1-(4-Pyridinylmethyl)-1H-indol-5-ylbutylcarbamat oder sein Kydrochlorid,
1-(4-Pyridinylmethyl)-1H-indol-5-ylphenyimethylcarbamat, ' '

° R D O O



50 4. Verfahren gemaB Anspruch 3, wobei das |socyanat aus Methylisocyanat,

But yl i socyanat und Phenyl ne- thylisocyanat ausgewl hit wird. 5. Verfahren

genB Anspruch 1 odor 3, zur Herstegp g@gs 8dgw8{ Verbi ndung, die aus den

Ver bi ndungen der 58 nachst ehenden G uppe ausgewAhit wird: 1
-(4-Pyridinyl methyl)-1 Hindol -5-yl met hyl carbamat, 1 -(4-Pyridinylnethyl)-1

H- i ndol - 5- y| blit@Pwiinpibotyt-1d-ihdol-5yimethylegrtiantet iidor i d, 1- (4- Pyridi nyl nethyl)-1

H- i ndol - 5- y| phidiridinybbptyd-diiindeiatylphar@imethylcarbamat. [ 1T~ i~~~

| hy, EP0471 298 B1 1-[1 -(4- Pyridinyl)butyl]-l_

H i ndol - vendicationsar banat und 1-[1 - ridin l%lbUtﬁng_l

H i ndol 55 vendica WHS/PEEPEF&‘FP&E’“*N%&H& ﬁToﬁé FiBH GBa Ty binkUs Db BE | s

Etats contractants sul vants AT, BE, CH DE, DK, FR GB, IT, Li, LU N., SE

1. Conposd- dBoMRIPSIA frmulgg | R3R4NY%

XI) CHO 1 R2 20 dans laquelle R1 est un atone d' hydrogbne ou un groupe
al kyle en G - Cs, phnI-aIkerC CE) alcenyle en C2-CE ou al cynyle en
C2-CS: %5 s g h drogbne ou un groupe al kyle en G
-Cs, alcknyle en 02 CG for le o Ra: est un atone d' hydrogbne

ou un groupe al kyle en G ; R4 n groupe al kyle en G - C8,
phenyl - al kyl e(Cl - CE) , cycl oaI kyI e en p’ﬁ6ny| e, f&annyl €I) t hi 6nyl e,
pyrrol ylse, pyridinyle. furannyl- ' al kyle(d -CE), pyr-

30 rolyl-alkyle(d -CE ), pyridMyl£alkyle(d -CE ). R5 35

ou NRa R4 forment ensenble un groupe 40 - - 45%-N 0
Ry
| ; 20
N
dans laquelle
Ry est un atome d'hydrogéne ou un groupe alkyle en Ci-Cg, phényl-alkyle{C:-Cs), alcényle
en C2-Cs ou alcynyle en C2-Cs;
25 Rz est un atome d'hydrogéne ou un groupe alkyle en C;1-Cs, alcényle en C2-Cs, formyle ou
cyano;
Rs est un atome d' hydrogéne ou un groupe alkyle en C;-Cs;
R est un groupe alkyle en Ci-Cs, phényl-alkyle(C:1-Cs),cycloalkyle en C3-Cs, phényle,
furannyle, thiényle, pyrrolyle, pyridinyle, furannyl-alkyle(C1 -Cs), thiényl-alkyle(C1-Cs), pyr-
30 rolyl-alkyle(C1-Cs ), Pyndunyl-alkyle(& -Cs),
5 Rs
'
36
ou NR3R: forment ensemble un groupe

40

N o ' | —\
n_/ -N_ ou N N—Rg
50 . \ ’

Rs est un atome d'hydrogéne ou un groupe alkyle en C; -Cs ou phényle;
Rs est un atome d'hydrogéne ou un groupe alkyle en-C1-Cs, phényle, phényl-alkyle(C1-Cs).
65 formyle, alkyl(C1-Cs )carbonyle ou phényl-alky!(C:-Cs )carbonyle;

XetY  sont indépendamment un atome d'hydrogéne ou d'halogéne ou un groupe nitro, amino,
alkyle en C1-Cg, alcoxy en C1-Cs ou hydroxy,
le radical phényle en chaque occurrence pouvant &tre substitué par 1 ou 2 subtituants choisis

) MR O T
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N\NOTi~ii~ -N N R6 Rs est un atone

d' hydrogbne ou un groupe alkyle en C, -CE ou phdnyle; Rs seat un atone
d' hydrogbne ou un groupe al kyl e ¢pig 47129881 Phenyl e, ph~nyl -al kyl e(C, -Cs),
65 formyle, alkyl(d -C6)carbonyle ou phdnyl-al kyl (G

-C6)carbonyle; X et Y sont inddpendanment un atone d' hydrogbne ou

d' hal ogbne insiépandanament) parmiddsratomea rithalogéna kbkdds yrapipesGilkyleGin, Crals ¢ aleoky @ CGICs oCE ou
hydr oxy, | drifluerainétbile, gtie-tigil infereampu leigujfiast une doubledinisan faculiatieant 8t re substitu6 par
1 au 2 subtoutselsfagdiignoived desiagides piEmmageuliqubma@SicEiptablatl 8 eotdtahetelintsqusamelaiestie s
atonmes d' h@PRigihife sestisomiies géondisauss at Wﬂl@s @hle@im@sngearaemween Ci-Cs et
trlfIL?orometh et le trait interronp gni fiant une double |iaison
facul t at vé: \é?fgssé'f’ lafevg af'?’b dé’!?e'?ﬂ“ﬁ'e%’ %?EP’UE‘%"‘ Ahydmeere, et Ruuestralisi parmi
accept abi ed 218'° gy' &ion e Al iaGrcs) e%*fvda 6 e Gs; dans despusisnip radical
geonet ri quElenXe Pay ﬁf}‘@E"”&P‘“F‘g que s R gwendicaliandi ques. 5 2. Conpose sel on

I 'a reygengi e St bne, et R4 est
ol 17 b oon S0BENIT G il B o, P GRRNIS 5o B o5e
cycl oal kyl e en C% %a dans lesquels |le radical phenyle peut etre subst itub

comme i ngli Qempstans mfeeem@aﬂb,p@taﬂ@ & C%ﬂw Net! ation
_ZCSdagss quwéﬁ |aﬁ3le|%$lcs)u Raft BERI i %%én%ﬁ‘: ngt ﬁyﬁ?i@iﬁﬁb‘ﬁ?ﬁs{ag %e” C,

| a revendlcatlon 2, dans eque un at one
d' hydr ogbne et R4 est un groupe phenyl -al kyl e(C, - C6), dans quuel |l e
radi cal Phenybaé pasnla miéndicatioh $,iqui débchoirparnii ndi que dans | a 15
revendi cat ileonétilylcatbamdio a0 @eysdilybrstiyr1H-BdéHsdiecat i on 1, qui est choi si parm
| e et hyl certvtylcarbamalede] 1-@pyiidinyinathgly-i Hriitid-glylo-ol stk dhivehgbirate- Y| e, | e
Ruyy| ear baleerhényiiesthyicgrhanaje dedi-idypyrivinaymgthyl)-TH-inddl-Bglle] - 5-yl e ou son
chl or hydr afeemétipizarbamatedgyhidridrbyrdinypbtgihttbindakbgledt 1- (4- pyri di nyl met hyl ) -1
H- i ndol - 5 iﬂlRbé"ﬂ'@f%thwmeﬂdeﬂd!ylmutﬂMH-l(ldbl-irylp| dinyl)butyl]-1

H i ndol - |l e et | e phenyl met hyl carbamate de 1-[1 -(4-pyridinyl)butyl]-1
H i ndol -65- E;P'Bms'ﬂm @Gfﬁ?ﬁ igyeemp @ﬁ"hﬂtmmm@ '% ik denstla (evendisation dden wie que
d6fi nf® dan piager yn dysfpneliqanepgnt de la qﬁmﬁ'ﬁ eaEACtErisé; Ran e phfigince

soul ager uﬁhag"féq%ﬂ'cef P YPRISYIR: Parmppgeytiqueantseceptable pok eelitis e par une def i ci ence

o br occda’ @édé%‘nag o §‘mc<‘=‘° ; %J g %v”fggeﬂ%ﬁ% R
RP esf, un at o?‘rea% 'sg - ne uncom OSé%?hl' e en reaction d un comnpose
de forrrule (rv)y 30 HO

35

(IV)

45 avec un isocyanate de formule
R+-N=C=0

en présence d'une base, dans un solvant approprié.
50
8. Procédé selon la revendication 7, dans lequel I'isocyanate est choisi parmi le méthylisocyanats, le
butylisocyanate et le phénylméthylisocyanate.

9. Procédé de synthdse d'un composé selon la revendication 1, comprenant la mise en réaction d'un
56 composé de formule (IV)

v A BN
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'CH - Rl (Iv) 40 45 avec un isocyanate de fornule
R4-N=C=0O en presence d' une base, dans un solvant appropri6. 50 & Proced6
selon.la revendication 7, dans | ogpq)471'dgg@iyanate est choisi parm le
nrthyllsocyanate |l e butyllsocyanate et | e phenyl ndt hyli socyanate. 9.
Proced6 de synthbse d'un conpose selon | a revendication 1, conprenant |a

m se en reaction d' un 56 caonpose de fornmule (1V) 20 EP 0 471 298 B
HO .2 BN CH -R (I _du car bonyl dii m dazol e et une am ne
de_ formule 15 /R3 H N\ 2HO -t

R4 en pr~sence d' une base, d ef vant appropri 6. 25 10. Proc6dd sel on
|l a reveindi cation 9, dans le | a 'pase est | e carbonate de potassium et

| e solvant est |e t~trahydnofuranngygBgyendl catlons pour les Etats
contractants sulvants: ES, CGR 30 1. }gro tddd de synthese(QVyn conposd de

formule 36 ~~~~~~~~ 0

(1) CH 40 X CN 45 dans
Iaquelle Ri est un atone d' gbne ou un groupe al kyle en G -Ce,
phinyl -al kyl e(C -CE). alonyle en -C6 ou alcynyle en C2-C6; R2 est un
atone d' hydrogbne ou un groupe alkyle en G -C6, alcé6nyle en C2-C6, fornyle

OU CYyano;  avec du carbonyldiimidazole et une amine de formule
16 -

R
N 20 4
en présence d'une base, dans un solvant approprié.
25 10. Procédé selon la revendication 9, dans lequel la base est le carbonate de potassium, et le solvant est
le tétrahydrofuranne.
Revendications pour les Etats contractants sulvants : ES, GR
30 1. Procédé de synthése d'un composé de formule
35
(I)
\\/;
40
45 dans laquelle )
R est un atome d’hydrog&ne ou un groupe alkyle en C1-Cs, phényl-alkyle(C:-Cs), alcényle
en C2-Cs ou alcynyle en C2-Cs;
Rz est un atome d'hydrogéne ou un groupe alkyle en C,-Cs, alcényle en Cz2-Cs, formyle ou
cyano;
50 Rs est un atome d'hydrogéne ou un groupe alkyle en C1-Cs;
R est un groupe alkyle en Ci-Cs, phényl-alkyle(Ci-Cs),cycloalkyle en Ci-Cs, phényle,

furannyle, thiényle, pyrrolyle, pyridinyle, furannyl-alkyle(C1-Cs), thiényl-alkyle(C1-Cs), pyr-
rolyl-alkyle(C1-Cs ), pyridinyl-alkyle(C1-Cs),

21
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50 ‘ Rs est un atonme d' hydrogbne ou un groupe alkyle en C -C6; R4
est un groupe al kyle en G -CE, ph~nyl-alkyle(G -Cs), cycl oal kyl e en C3-Cs,
phényl.e, furannyle, thienyle, pngx539¢qgamﬁridinyle, furannyl - al kyl e( Cl
-Cs), thi~nyl-alkyle(C -CE). pyr- rolyl-alkyle(d -C6), pyridinyl-alkyle(G
-Cs); 55 EP O 471 298 Bl Rs. 5

1\ ou NRaR4 fornent ensenble un groupe 10 --Nt5 -N 20 -N

NN Rs est un atone d' hydrogbne ou un gfsupe al kyle en Cl -gC ou
phdnyl e; 25 R6 est un atone d' hygrogbne ou un groupe al kyle en
C -Cs, phdnyle, phényl-alkyle(d -0C6), formgp, alkyl(d -C6 )carbonyle ou
phdnyl%®al kyl (I -CB6)carbonyle; X et Y s d~pendanment un atone

d' hydr ogbne ou d' halogbne ou un groupe nitro, amno, alkyle en G -Ce,
al coxy en C1 -C6 o dlcal h~nyl e en chaque occurrence
3y By e

pouvant Qtre substl gHBP?Y ants choisis 30 i ndépendament
parm  des atonmes d' hal ogbne et des groupes alkyle en C -C6, alcoxy en G -C6
et trifluorondthyle, et le trait inter u signifiant une double |iaison

facultative; ou des sels d' addition ec \{Jes acides| phar maceut i quenent
acceptabl es de celul-ci et, lorsqueela @st af¥blicpbl e, des isonbres

g~onbtriques et optiques, et leurs m- es s acaxylgles, conprenant |la m se
en rdagtion d' un conpos4 de formule (1V) 35 HO R2 40
CH -R (I'V) 45 avec du carbonyl dii m dazole et une

am ne de fornule 50 /R "3 en presence d' une base, dans un sol vant
appropri 6. /\

. N0 £\
o /. N ou N N-Rg

Rs est un atome d'hydrogéne ou un groupe alkyle en C1-C¢ ou phényle;
25 Rs est un atome d'hydrogéne ou un groupe alkyle en C:-Cs, phényle, phényl-alkyle(C1-Cs),
formyle, alkyl(C,-Cs)carbonyle ou phényl-alkyl(C1-Cs )carbonyle;
XetY  sont indépendamment un atome d'hydrogéne ou d'halogéne ou un groupe nitro, amino,
alkyle en C1-Cs, alcoxy en Ci-C¢ ou hydroxy,
le radical phényle en chaque occurrence pouvant &tre substitué par 1 ou 2 subtituants choisis
30 indépendamment parmi des atomes d'halogéne et des groupes alkyle en C;-C, alcoxy en Ci-Cs et
trifluorométhyle, et le trait interrompu signifiant une double liaison facultative;
ou des sels d'addition avec des acides pharmaceutiquement acceptables de celui-ci et, lorsque cela
est applicable, des isoméres géométriques et optiques, et leurs mélanges racémuques,
comprenant la mise en réaction d'un composé de formule (IV)
36

NV
40
(IV)
45
avec du carbonyldiimidazole et une amine de formule

50

/73

H-N\ '

85 ' R4

en présence d'une base, dans un solvant approprié.

§ R D 0



22 " 6 Dilil ~~~~~~ 1111211 HII HIT 111 nl EP 0 471 298 Bi
2. Proc~d4 selon |la revendication 1, dans |l equel |a base est |e carbonate
de potassium et le solvant est |egpeplfrayglgpf uranne. 3. Proc~de de

synt hbse d'un conpos4 tel que ddfini a la revendication 1, dans | equel R3
est un atone 5 d' hydrogbne, conprenant |la m se en rdaction d' un
conpos4d dea.f eroddsselon M)revehdication 1, dans lequel la base est le cafiondidde potdShiril, et le solvant est
(1v) 20 auwéimhydnofirameyanat e de fornul e R4-N=C=0 en pr~sence d' une base,
dans un sol vant appropri 6. 25 4. Proc~d6 selon |la revendication 3, dans

| equel |'i%oEpadvdtde suathese Hun somposd tel ayecdéfini @Hg revendisgtion At dans Jeguel Rs est un atome
but yl i s@cyandhydreg®ng, conpranant larpishen ractiendimcomposs de fofrule @8 sel on | a

revendi cation 1 ou 3, dans |equel on pr~pare un conpos4 choisi parm |es
sui vants: 30 | e m~t hyl car bagai{e de 1-(4-pyridinylmthyl)-1

H-indol -5-yle, |e butyl cagpanh fle 1--f4-pRai di nyl ndt hyl )-1 H-indol -5-yle
ou son chlorhydrate, |e ph~nyky | ca bamate de 1-(4-pyridinylmthyl)-1
Hindol ¥5-yle, le mthyl carbafar® dd¥1-[1 - (4-pyridinyl Ybutyl]-1

Hindol -5-yle et | e phenyl hyi carlt'i_inzﬁe de 1-[1 -(4-pyEi di nyl )butyl]-1
Hindol -5-yle. 35 40 45 50 55 23 1 Iv)

15 x I

20 avec un isocyanate de formule
R«-N=C=0

en présence d'une base, dans un solvant approprié.
25
4. Procédé selon la revendication 3, dans lequel I'isocyanate est choisi parmi le méthylisocyanate, le
butylisocyanate et le phénylméthylisocyanate.

5. Procédé selon la revendication 1 ou 3, dans lequel on prépare un composé choisi parmi les suivants:
30 le méthylcarbamate de 1-(4-pyridinylméthyl)-1H-indol-5-yle,
le butylcarbamate de 1-(4-pyridinyiméthyl)-1H-indol-5-yle ou son chlorhydrate,
le phénylméthylcarbamate de 1-(4-pyridinylméthyl)-1H-indol-5-yle,
le méthylcarbamate de 1-[1-(4-pyridinyl)butyl]-1H-indol-5-yle et
le phénylméthylcarbamate de 1-[1-(4-pyridinyl)butyl}-1H-indol-5-yle.
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