WO 2006/ 010965 PCT/ HU2005/ 000078 -1 | NDOLE- 2- CARBOXAM DI NE DERI VATI VES AS
NVDA RECEPTOR ANTAGONI STS The invention relates to new

i ndol e- %V %O%Qil;g% gi ne derivatives which are antagoni Sf'5¥ﬁ{Uﬁoe0§/0W recept or

or are intéerne s for preparing thereof. Background 0 I'nventi on.

N- net hyl - D- aspart at e ( NVDA) recept_oig are |igand-gated cation-channel s

wi dely expressed in the central nervous system NMDA receptors are invol ved
i n devel opnental and plastic changes of the central nervous system
Overactivation of NVDA receptors by glutamate, 10 their natural |igand, can

| ead t0 C@b6iLI EMEIkARbIoE BeRIvATIVERI & twbxgecsrrcasadRISIs i ntracel | ul ar
events that alters the cell function and ultimately nay | ead to death of
neurones [TINS, 10, 299- 302 (1987)). Antagonists of the NVDA receptors nay
be used for treating many disorders that, _are acconpanied with excess

y di . : !

rel ease 5ie Bveatiopgelates taewingele-arbosrmidinedenzataves ik areantagenists &f pui | t up

ro I | . with one or nore of the four NR2
gcsubunl ‘ér?‘%ﬁ%’ﬁgg%em%%’z@#%%&%%%%g have been reported. Both spati al
di sBaclatrbiind of the ihéntiehl> and t he pharnacol ogi cal sensitivity of NVDA
receptors bullt_up Tromyvarious NR2 subunits are different. Particularly

i nt er est Nrigetbyl-Dianpasiats INMPANRZEeRioBurre kigradtasted: satieschannelsd widedY ri but i on
(hi ensities in t f or ebrai n subst ant i,a ti ho e spinal
cor IS TRl &bl oGt REFE D A e 8 N0 B P oY ahOS bEen
pr oglgft]id €hallBeseffTtRE bt hérvadl §BlenilTHR) ka&ﬁo&ﬁo%tdfqmﬁ7 ﬁ&édeg@xs BY élu&&%, 2251

(19 , traumatic brain injury [Brai'n Res., 792, 291-298 (1998)],
1Par Wietrsitiral lifasd.acan 1¢a8xp caldbum overjoddad cells? Thisariggqre 6@3ycade pbintisgelinlar ¢ and

%BL%%&”&%B{ b8 BB S Gea o a1 U B oo o
oot BT AR SR NS I AP B U BB Sttt
cl i miecatompanidd witls exwesd reicasecsfafletdmated di d not have the undesirable effects

characterjstic_of non-sel ective antagonists, nanely ychot Qi et i c,
ef f ect s, TRaNMEPATaesPENS ?%ﬁ@ﬁﬂ&aﬁf’m&h%@tPﬁgomégéég&%mjomtc pai n

C. : P 4 . . y
i SRt T St e 2 AT Mg Sl QR DA RGBS I ISRINGIEY o
subbygergetiedt Byl MR distdatons i ¢anCs ash ey plhriiatblogieal selsilivity vdt
specifically bind to, and act on, an allosteric nodulatory site of the NR2B
subDMIPAcesaeptonsi bvdlt upimsyvitoe SRZEsuburit mexbiferans. Apueeudaniio geresting of

PCTﬁ]I—eIng Qsotgé %&%@%bunit due to its restricted distribution (highest densities in the forebrain and

substantia gelatinosa of the spinal cord). Compounds selective for this subtype are available and

20  have been proved to be effective in animal models of stroke [Stroke, 28, 2244-225 1 (1997)1,

traumatic brain injury [Brain Res., 792, 291-298 (1998)], Parkinson’s disease [Exp. Neurol., 163,

~ 239-243 (2000)), neuropathic and inflammatory pain [Neuropharmacology, 38, 611-623 (1999)].

-Moreover, NR2B subtype selective aﬂtagonists of NMDA ieceptors are expected to pbssess more

- favorable side effect profile than non-selective antagonists of NMDA receptors. The NR2B

25 sclective compound CP-101,606 when examined in a clinical trial was well tolerated and did not

have the undesirable effects characteristic of non-selective antagonists, namely psychotomimetic

effects, hallﬁciﬁations, dysphoria at a dose that reduced neuropathic pain (C.N. Sang, et al.

Program No. 814.9. 2003 Abstract -Viewer/Itinerary Planner. Washington, DC: Society for
Neuroscience, 2003. Online).

30 NRZB subtype selective NMDA antagonism can be achieved with compounds that

specifically bind to, and act on, an allosteric modlﬂatory-site of the NR2B subunit éontaining
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-2 receptors. This binding site can be characterised by displacenent

(binding) studies with specific radioligands, such as [3H -Ro 25, 6981 P.

Neur oche 4 7-2155 (1998)]. Cose structure anal he carboxylic
. ~WO 20067010 . .

aci d amg)l ne %elr %sgt ives of formula (1) are unknown frlﬁtg[.s/{iﬂ&m%/mog?satur e.

Al t hough, sone different carboxam Qizn_e derivatives are described 5 as NR2B

subtype sel ective NVMDA antagonists in the follow ng publications:

G nnamani dipes, are described_in patent No. WD 200198262 apd Bj oorg,, Med.
CherfFCePfass 1S binding sgfg gag ge.cherzmeﬁ%séﬁ%%ﬁemeﬁb@%m%@% Wb sperififat ent
No. 7 ﬂgﬂ]_' "g‘};sf (51, 3-696. (2003) as
wel Ir\éggﬁ |g§rsg.é“1‘i‘ve . gr?g%’@gLsé'lt\{?g‘rI%, ggn’gg‘?i%%ﬂs(%g%%ﬁ? 10 Sunmmary of the
i nvent i orCl&er ginictira ginglogk ofathe foatboglylich adid taneidimevderivetives- @F foammindex griack ne
derivatives of farmula (| of the present jnventjon are functiong
ant aal%ﬂ?% ogF ﬂmﬁt&zt%ee&tbwhomea iffersint b araidims erivalives qr%:éescs&dow 1

I Cr ' i NMD : | & eqhiGREE Lony: Of. NR2B cont ai ni ng
?ec e%{%% su-sg?}lf?%esglte%@% are g%@?&@%&?@eﬁ% E&%é ?ﬁ@bﬁ‘?m?g nt ai ni ng NVDA
r ecept or sCainathBmidine¥i &ve @esdribed Thpatehtole, W 290108260 ahd Bieckgt Mdde ChezB

sub;ﬁ/qpe sggci fic NVMDA antagonists, and possess therapeutic utility.
Det akqtises, 45$831086i BAOBX the invention The present invention relates

t her ef ' . i.ndol e 2- el ivat f 1) 20
v ekl 48 e AR RTPER 0K 2080811 Bl ¥Ebe! MogDICHH® L1
hal oggRrsai 3093661003 ki wellCds Bidoil Wy Chdni.i T driesy, 98EE9TY1009(2008). 25 Y, V and

Z indepenﬂ?antly'are hydr ogen or hal ogen atom hydroxy, -cyano, Cl-C4
AR ehganygetionnal | y substituted by a hal ogen atom or hal ogen atons,

Ccl-4 al ao | ami.do opt i | L.y subst.i ed, by a.hal pgen. at or halogen
atoms, (TR bR AR kR Rl el SR ARG o o,
or  34BHd pldddk imtibn (fRblenctfohal antagonists of NMDA receptors of rat cortical neurons

with IC50 below 1 micromole. This effect is due to their inhibition of NR2B containing

receptors, since they are ineffective on NR2A subunit containing NMDA receptors at 10
1S micromole. Therefore, they are believed to be NR2B subtype specific NMDA antagonists,.and
possess therapeutic utility.‘

Detailed description of the invention

The present invention relates therefore first to new indole-2-carboxamidine derivatives of

formula (T)
20
Y
B
e
X | N\/L%j— ‘ o
. Y
H  NH
" - wherein the meaning of _
X is hydrogen or halogen atom, C;-C4 alkyl, C;-C4 alkoxy, trifluoromethyl group,

25 Y, V and Z independently are hydrogen or halogen atom, . hydroxy, cyano, Cj-Cs.

' alkylsulfonamido optionally substituted by a halogen atom or halogen atoms, C-Cy

. alkanoylamido optionally substituted by a halogen atom or halogen atoms,
trifluoromethyl, trifluoromethoxy, C;-C, alkyl, C;-C;4 alkoxy group, or |
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WO 2006/ 010965 PCT/ HU2005/ 000078 -3 the neighboring V and Z groups in given
case together with one or nore identical or different additional hetero

at om and wébbesaiydéor - CH2- groups can form an optional i ed 4-7
menbered hono- or heterocyclic ring, preferably benzene!)élypi’g@%}gh@%ri ng, 5
A, ‘B-and C independently are substit4ted carbon atomor one of . themis
nitrogen atom —and the salts thereof. Further objects of the invention are

t he praoge s f roduci ng_i ndol e- 2- car,boxam di ne der.i,vatiyves.of fornula
(15 BEREEARGS O sl 20t R e ey A aeie el it Eeoc
conpounds, AditRkl hefrd R’ Ae SCHA! add/SALOBM $rotiph Neahh Bsieh GANBRIAASy - Whi ch
nmeans 10 adm nistering to a manmal to be treatéd - including hunan -

ef fective asubstituted folimambsted oo er- Ieteracyndic airigd preferdelyi beazénee diosplater nul a

(1) of the present invention as such or as nedicanent. The new
i ndol e-2-c xam di ne derivatives of formula (1) of the present invention

&y ¢ AhBGRE T i8AERAENS B HibBRACaNRL AR P BASSh&h i &Es8RL or, and
noreover nost of the 15 conpounds are sel ective antagoRi st of NR2B subtype

of NwEAhe saltspheieof. According to the invention. the indol e-2-carboxani di ne
derivatives,of formul.a (]) ate synthesized,by reacti.ng a carboxim.dic acid
ol Kyl st B8R OPIRGR O St oR 7 FRRepasE CoR e RS20 ORI, ¢ he
Meanid{yalies’of forrAfia @) Ve the pﬁirﬁiaﬂénﬁicaﬁ%ﬂifa&ﬁ%rb? n?éﬁ?ca%%ksvéér@ilﬁiggﬁle@ ani on,
Ris Cl1-C4 alkyl - wth anaral kylamne of fornmula (I11) Y ABCZ (111) H2
V  2¢mponnds,ean wdlk aseti popcess of tBatnty, with tHeser eompowyidserwhidf oneans or t he
Iorrmi a, H.C) SUBSTI TUTE SHEET %RULE 6 2006/ %0?65 PCT/ HU2005/ 000078
10, a stering to a mammal to be treated - mcluding human - effective amount/amounts o
indole-2-carboxamidine derivatives of formula (I) of the present invention as such or as
- medicament.
The new indole-2-carboxamidine derivatives of formula (I) of the present invention are
highly effective and selective antagonists of NMDA receptor, and moreover most of the
15 compounds are selective antagonist of NR2B subtype of NMDA receptor. '
According to the invention. the indole-2-carboxamidine derivatives of formula (I) are

synthesized by reacting a carboximidic acid alkyl ester salt of formula (1)

g OR (1)
| @ ©
H NH>™  Anion

20

- wherein the meaning of X is as given in claim 1, Anion means one equivalent of an anion, R is

Ci1-Cs4 alky1 - with an aralkylamine of formula (IIT)

Y
T

<H2N\/K)%—‘Z h .

\'

25 - wherein the meaning of A, B, C,Y,V,Z are as given before for the formula (),
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then the so obtai ned indol e-2-carboxam di ne derivatives of fornula (1) -
wherein the neaning of A B, C Y, V, Z are as defined for the formula (1)
- ingiv transfornmed into another conpounds_of forrmula (1) by

i ntroduc%ﬁﬁg@mg{a stituents and/or nodifying or renoVENHHURWSE0E | hg
ones, and/or -by form ng salt and/or by liberating the conpound fromsalts 5
by known net hods. The conpounds of t'his invention are readily prepared by

reacting the appropriate _carboximdic acid al kyl ester hydrochloride with

an appr opheiathe sqrehtpiped indple2rragboxamiding derivabives of dprpale (B - avbetgin 181 e

te real nt at I t hese

T ealh B AT, G0 B S ARAE diindy ARNE oRRLIET ARG oI A€ Butilled, G0

t et rinjoyahiodfer campourils Tofefatanld €Y byainbodidigdher aabstitatnty lan@®t efiodifythgosh| or i des
(e.g. ethyl ester) are conveniently Erepared.by Pinner reaction i.e. by

r eadFIAYDE Hie X&ting 9pehandir by dernngsalhandfr bydibemting the sempermddrame paltssol ut i on
f ' nitril reactants needed for the preparation of .the

garﬁdm %&hﬁ:e@?ls'd al kyl ester hydrochloride reactants are prepared by

reacti onTok ¢dd€poudds rof SBEN Ghveptiam e Seailyhpiepasa ey sactiy Ck Odppetpriatthe aci d
am des are prepared by am dation 15 of the correspondi ng acid chlorides

ac c srEhorinidis astd alkpdresias d@@éhmxdéwtbrmamwma@wr@ﬁwémmam a IppcEpRinsEt by

, b THeSRRSPRIIAn POLIS .
ot ooV e WL RPRERRHEC B LR R o vl Rebrd S0 pEOHRE IHERDC, § on

| at t'er “gener

of qedutiony e efhahdll Athanéll nethyidnd chiogidp@diitenefdidosmad, tetfabldhbfiirte appl i ed base

is the nolar excess of the reagent aralkylamne of formula (D). The
IRecessar heedesited n cerbapinyidic] -apid talkypr estesr ApdrpclgoridesTHe. gor ethir eefein)r 8%ct i on 20

te rature is fr agout 20 C to about .30 .C. The reaction, mxture i

pur 1PREEIG0Y BBiRaed D piPSsE o) PPk erpoubrs pHLIE SEEHE  pent
- and BdRicRREE Rid!ISolitiord R MEGHBE! Thd hAKE tABENBIRed&d dborf tHRAprebarhtiday 6 @fehl ori ¢
acid and concentrated to give the hydrochloric acid salt of the pure

pr ochatoxinTidic @oid) iallgyl aedert Hydrpghlotiide yreadtanth earpr pthpatedary deactioniofetheby
HPLC- M5 net hod... 25 The, | Hi ndol e- 2- i i d ded .f or_.tF

bt 6 FRTEROBOE AT il BBOTBhPte Cxeoridta tRS hoif arafen A Roug, AR ant s of
50T 1BfltRe édr{eg(@d&gt 0164 BRIdFES @d&ﬁg&%@fwapkﬁwxag@ch&eﬁrme&moﬂ&@anser cially

avai | abl e. perimental protoco pressi on reconbi nant NVDA receptors
30 Twepuraliy RRRBnss] the appriopriate arbuxylemjowithl shiomyd chémridedtheAgtter genecadlyl | i nes

NRL (B9 o Ak A PRt TarARLE. B ARSI COHBERRG & SOBRRBIGL il 0
N0 oo B FBHb AN PHE SHHIRA DRESOMS TP S B ShEgEnd Rebale of

formula (III). The necessary reaction time is 1-24 h, preferably 6 h. The preferred reaction

20  temperature is from about 20 °C to about 30 °C. The reaction mixture is purified by column
chromatbgraphy using Kieselgel 60 (Merck) as adsorbent and a proper eluent. The proper
fractions are acidified with hydrochloric acid and concentrated to give the hydrochloric acid sait
of the pure product. The quality and the quantity of the product are determined by HPLC-MS
method. | ' '

25 The 1H-indole-2-carboxylic acids needed for the preparation of the carboximidic acid

- alkyl ester hydrochloride reactants of formula (II) and the benzil amines of formula (Imy are ejthe'r
commercially available. )

" Experimental protocols

" Expression of recombinant NMDA receptors .
30 To prove NR2B selectivity of our compounds, we tested them on cell lines stably

expressing recombinant NMDA receptors with subunit compositions of NR1(-3)/NR2A. cDNAs

of human NR1¢(-3) and NR2A subunits subcloned into inducible mammalian expression vectors
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WD 2006/ 010965 PCT/ HU2005/ 000078 -5 were introduced into HEK 293 cells
| acki ng NVDA receptors using a cationic lipid-nediated transfection nethod
[ Bi ot echpi 1997 May 22(5),: 982-7; Neurochem stry, |, 43,

19- 29. ?8%8@??”9 esi stance to neomycin and hygromnycin mgghﬁéﬁg%(@ﬂgcreen for
clones possessing both vectors and.nonoclonal cell lines were established
.fromthe clones producing 5 the highest response to NVDA exposure. Coripounds
r. thei.r inhi action on NVDA evoked cytosol

I
o1 eV B3 PloRE i el 6Pk POUSD MR BoSE RO B BRI e
48- |
2 Sl eyl o i S

of NMRA. FROGAhNRedistpmeerc nebmysint il hygrongsinr enenisedf td Btreas efol Wanes cal ci um
10 concentration with a plate reader fluorineter in rat cortical, cell

cul PRPESSIARADqU Veeiets| and Tapnaciane] oeH Raesswere reisblished feom dhe clmen BIOWBHIS i mar y
§160&‘1Qt1'{1]%1feg{ liegﬁdse t& INGS gﬁfré V@an{)({“?,ﬂg VAR Ifglﬁ oA ﬁlt Veriod 8L embryos

for S Oon e pr par atiro neocorti cal cel ure see

J ohNMiDA dvoked cyiosotie calbiurh ele¥&Ha} in Ruosoent mchhm&néztsumﬁems‘ Spelidspeze al and
centr neurons and glia. In:_ Protocols for Neural Cell Culture, eds:

FedBythrmed 87 %hcalier addition mf Ahe indyeing) Aggpta Ketamge (30 WV wassalyo prescat
|so{h§§ﬂ£ﬁ tﬂﬁcﬁ&untsor&@ Pév@ﬁth»tci? 81%}1? andard 96-well mcroplates and the

cul Wer e malnaned n-an-a ere of 95% air-5% CO2 at 37 C until

t he Assts@herin srEBNBAID & NatdconisT HoteRby tiklnerdo We Beasdiindn®roft ineratdilulf Caalciih ar
cal ci um rreasurerrents after 3-7 days |n V|tro tro, Before the neasurement the
1¢ | gQnogRl o3 pigiergade SIE Hpat @heilfirg e dye, Fluo-4/AM 20 (2M).

NceR i g :
?ﬁeSLSSSE‘E%%@%@%&%@%@e@sﬁ%ﬁe@%ﬁ%éﬁ% Beiy Hpetiil ol "
HEPEStives de2fred Hdngl 11a9561d Cihribh Bives kit @mbByds (fot)the Aéthigy onBehiregirition of est
conpounds were added to the cells in the above solution (90 1/well

| nt n%a,cemcal eall @i saml mgmMrIe Munze-B. (2992); Bdmen cell quituzes of perigherabader

fI el evat Fl.uo-4:fLuor and.s cel.l,ul ar cal ci um
SRRl bR s BL PR Tor iR ER il 67 gt B bme t oot

1§0”R0UH€ESH%ﬁn@P&‘§§§ﬁd 51075 yR@eH isodioh i é&rausérb @)'Ihtéd‘ ohtdestaiafd 961yl evat i on

in the presence of different concentrations of the conmpounds. Dose-response

cur waeroplates lag8 Gevaailtures wees mainédined iatap dtgspheieod 98%t air-8% COpdt 37 Chundil | east
thrg}grﬁap 1}I‘](L;endent ex eri ments. Inhibitory potency of a conpound at a single
con AP SRPepBFRE 30 was expressed as percent inhibition of the NVDA

r eSponseThSkaiiREIRbre GO R i Ak @R bR Rl PRhe S MBSV &G 3-7 tda&sQntvttR) data and
| C50 val ues were determ ned as the concentration IR hat produces
Before the measurement the cells were loaded with a fluorescent Ca *_sensitive dye, Fluo-4/AM
20 (2uM). To stop the loading the cells were washed twice with the solution used for the
measurement (140 mM NaCl, 5 mM KCl, 2 mM CaCl,, 5 mM HEPES, 5 mM HEPES-Na, 20

mM glucose, 10 pM glycine, pH=7.4). After washing the test compounds were added to the cells

’i.

in the above solution (90 pl/well). Intracellular calcium measurements were carried out with a
plate reader fluorimeter: elevation of Fluo-4-fluorescence and so, intracellular calcium was
25  induced by application of 40 uM NMDA. Inhibitory potency of the test compounds was asscésed
by measuring the reduction in the cal¢ium elevation in the presence of different concentrations of
. the compounds. | ‘ _
Dose-response curves and ICsg values were calculated by using data derived frdm at 'lieast
three independent experiments. Inhibitory potency of a compound at a single concentration point
30  was expressed as percent inhibition of the NMDA response. Sigmoidal concentrétion—inhjﬁition
curves were fit to the data and ICsy values were determined as the concentxatlon that produces

half of the maxunal inhibition caused by the compound.
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hal f of the maximal inhibition caused by the conpound. SUBSTI TUTE SHEET
(RULE 26) WD 2006/ 010965 PCT/ HU2005/ 000078 -6 In Table 1, NR2B ant agoni st
pot enci egoMood/fiBedtost ef fective conpounds of this inve ned in
this test are listed. The results with the selective WQH%"QS’%@% Cl -1041
and the non- sel ective NVDA receptarg.antagoni st MK-801, used as reference
conpounds, are g| ven in Table 2. 5 Table 1 NVDA antagoni st acti vi ty of

conmpound - 3/ NR2A
“subuni t Z?(pr essf ng cefn{t é{%éém[é&tenaag %%&Sp&f&% Icgﬁkﬂ%ﬂﬁ/oﬁﬂ%g{n able 3 1C50
[ NM debérfifiried tin - thid tesnaratlisted. Theresidfs vintkdtha s@éctiveINR2R Gnfagddist/CI-1B4 ahfthed 6. 1

19 75 5 57 211 3 59 51 3 81 432 4 83 369 4 87 422 6 92 319.4 94 213 4
97 - 180g-sglectivesNMAgecepter yagonist ¥ig 89 honsed a&zqfemee eomn%ldzz%e @veazry 52 4

Table 2.
5 - ‘ Table 1

NM])A antagonist activity of compounds measured by fluorimetric. method on cortical cells

or NR1-3/NR2A subunit expressing cells

Compound of
Table 3 . Cortical cells NR1-3/NR2A
" ICsonM] N % inhibition at 15 pM n
36 5.4 3 32.1 1
147 26 5 217 1
134 100 4 6.1 1
19 75 5
57 211 3
59 51 3
81 432 4
83 369 4
87 422 6
92 319 4
94 213 "4
o7 | 125 4
118 224 5
119 401 3
123 129 4
127 373 6
128 - 220 3
129 52 4
130 | 266 3
131 57 4
25 277 5

SUBSTITUTE SHEET (RULE 26)




130 266 5 131 57 4 25 277 5 SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010965
PCT/ HU2005/ 000078 -7 26 418 6 29 232 3 30 224 3 31 143 4 32 170 4 35
341 3 6§M§§§ 3 gg 160 4 70 594 5 71 453 3 72 17 3 _103 257 4 107 493 3
126519 §OUIS 3 110 702 3 111 417 3 112 69 4 1HSI/HY050000%y 397 4
142 202 3 143 158 3 145 318 3 146 287 4 108 742 4 106 198 3 38 159 3

26 418 6
29 232 3
30 224 3
31 143 4
32 170 4
35 341 3
67 359 3
68 160 4
70 594 5
71 453 3
7 17 3
103 257 4
107 493 3
126 519 5
109 218 3
110 702 3
111 417 3
112 69 4
138 232 3
139 397 4
142 202 3
143 158 3
145 | 318 3
146 | 287 4
108 742 4
106 198 3
38 159 3
3 200 5
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73 209 5 SUBSTI TUTE SHEET (RULE 26) WO 2006/ 010965 PCT/ HU2005/ 000078 -g_
Tabl e 2 NVDA antagoni st activity of reference conpounds neasured by

fluori d on cortical cells or NRLl-3/NRA Slily% si ng
cells gewgrtldg@}b%gells NR1- 3/ NR2A Code of 1Cso furl] n %in |b%</ Ogﬁ at 10 pM
n reference conpounds CI-1041 6.6-4.21.0 1 Co-101244 23 3 -8.7 1 EM
95885 35 1 0.1 1 CP 101,606 41 3 2.5 1 Ro 25.6981 159 4 1.0 1 ~
Erythro-ifenprodil 483 5 -2.7 1 M-801 37 3 1C50=386 nM 2 The reference
conmpounds are as follows: Cl-1041: 6- {

2-[4-(4-fluoro- benzyl) p| peri di n- aglle|2— et hanesul finyl }

he zooxazol ne 0 .

)B.L‘ C1€ e 1COBPAUD CASTLLEC _ Jaetnga on enD
958 _
6-[8@ ical cells or NR1-3 RZAsub nit expressi cells onyl ] -2, 3-di hydro- benzoxazol - 2- on
GP-101;
606: _]:SQS\ 1 {A‘h\LEII"D\( nhelquil.\ 2-(4 r\Lglrr'e%u__/L.nhc\n\llr:u|r\;\r-Lcl_| na 1 y|)_1_ prop
anol | Co- 1?1103 1- [ 2- (U- hGartisalesilsnosy )et hyl ] mm@érobenzyl)pi peri di ne
Ro 25‘69‘81

0 , :
R (R, ?1 e (5o 0Bl et By |- 'ﬁn oélnatll %II i peridjn-1-yl]-1-
R (RS }mlc $ANTI ) Griof y PRIBRA YY) pi yl]

Ad AT LA A=A

eryt hro- 2- (QI‘B%‘szI p| pe i di re0j - 1- (44hydr oxyphéliy@) 1-pro hanoll WK 801:

(+)-5%-™eTrh —gihygro-StFdibenzoffa; dicyctohepten-5, 10 me pi sorders

whi ch nmay ?é gene icial]y t reat ed |wdt B NVDA an‘tga7gon| Sts chctilr?g at| NR2B site,
as reiw eWERMDeI58R5 | y by Loftﬁs [Pkalr!) icol ogy &O;I'*herapeutlcs P7. 55- 85

‘ al

)1 include 20 sch 7nnhr_pnj a kinson' s di sease, Hunt.i ngt- S

di s‘eqlsTe, eQBllf)bﬁ%m city| evoked by |hgpdxi a and pgcheni a, Jel zu]re d| sor ders,
drug abtse i—e pectat y—het apat hl”ﬁ, —Af-amretony—an -+ scer al
pai n|of ang® g%aﬁr[@r 3. 18%ar ndodl |, 429, 71.078 (2001)]. ] |
Erythro-ifenprodil 483 5 27 1

MK-801 37 3 IC50=386 1M 2

—ig

" The reference compounds are as follows:

© CR1041: 6-{2-[4-(4-fluoro-benzyl)-piperidin-1-yl}-ethanesulfinyl }-3 H-benzooxazol-2-one
10 Co 101244: 1-{2-(4-hydroxyphenoxy)ethyl]-4-hydroxy-4-(4-methylbenzyl)piperidine
EMD 95885: 6-[3-(4-fluorobenzyl)piperidine-1-yljpropionyl]-2,3-dihydro-benzoxazol-2-on
CP-101,606: (1S,ZS)~1—(4-hydroxypheny1)—2-(4-hydroxy—4~pheny1piperidineal-yl)—l-propaﬁol :
Co-111103: 1-[2-(4-hydroxyphenoxy)ethyl]-4-(4-fluorobenzyl)piperidine
Ro 256981: R—(R* S*) 1-(4-hydroxyphenyl)-2-methyl-3- [4—(phenylmethyl)p1pendm— -y1}-1-
15  propanol.
Ifenprodﬂ erythro-2- (4-benzylp1pend1no) -1- (4—hydroxypheny1) 1-propanol
MK-801: (+)-5-Methyl-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5,10-imine .
Disorders which may be beneficially 1:.reated with NMDA antagonists acting at NR2B site,
as reviewed recently by Loftis [Pharmacology & Therapeutics, 97, 55-85 ’(ﬁ003)]~ include
‘20  schizophrenia, Parkinson's disease, Huntington’s disease, excitotoxicity evoked by hypoxia and
-1schem1a, seizure disorders, drug abuse, and pain,- especially neuropathlc, mﬂammatory and

v1sceral pam of any origin [Bur. J. Pharmacol., 429, 71- 78 (2001)].
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SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010965 PCT/ HU2005/ 000078 -9 Due to their
reduced side effect liability conpared to non-sel ective NVDA antagoni sts,
NR2B selggbbhyGoigdssagoni sts may have utility in diseases m

ant agoni st nmay g% effective, such as amyotrophic latera ﬁerosw [ Neur ol .
Res., 21. 309-12 (1999)], wi thdrawab. syndrones of e.g. al cohol, opioids or
cocai ne [Drug and Al cohol Depend 511-15 (2000)], 5 nuscular spasm

[ Neur osc : 43- 1« t I‘II@M&) I Expert
Qpi n. Ijr?\l}%s@ﬁe.ir #ﬁcég]suge 39 i%g%@ %W%ﬂs{z}a}r@n I e ec\ﬁ% epr es‘gla%tﬁé&?n %jra i ne,

hypmm:emawedag@m:set ey haalnesmﬁl@tgrm @Iﬁeabésewheﬁcl NMI()A gntaGdAistr @by et i S) ,
gl aucoma, asthma, tinnitus, hearing | oss News Perspect 11. 523 569

( 199@”90twndsm BoIaiwphicateral Scleeny [Iﬁ%itf@lmRe&pBli 30913 r(]19 Db cwithrapgal

ef f a the ¢ b IIy to
use r sngp%lgeacﬁ%r%t g}‘)l(#graurra?u?ﬂ O[lbﬁﬁ ry 0 g%ra i ﬁh %e(gb@)?

§ ol efsafe pach PNeofRe kN A3, 143- IQQI(PJSd)]t dadnti ot v@fxoxﬁb%ﬁlgmﬂgyf@bﬂ t of

t ol erance, decrease of ablise potential and wi thdrawal syndrones of drugs of

abuélé/eéugg Drags @n8397-4)i @080 cAnxiesp.adepressips ahigraine, byspglyesorid cdegenagsiiveni ¢

h di
o S BRGERRITE effa e & CHRLERB fhofinthmsod IEbtHL e PR D Ree o0
neumg&dﬂuq mtsw (159&%&1wommuim%teﬁb@manyﬁéﬁtlaeph@&%mwlI as their

phar maceuit cal acceptabl e salts can be wused as such or suitably in the

f or m of ﬁhecvrdmg mffcetivecmmum of dmscomws® cﬁ)ﬂnposmntmsm(am foaq:s)xeﬁcw]ry be in

olid u form har,.nace auxi | i ar
1ot apscofor e 5B G0 e Y i Bt R COle PPy S poepoiedt s

car bhRi® trefehPoEHYiS de%lbﬂﬁ@ﬁtsof tofférﬁr&l detRase of\thusk 'isate%aﬁmd vithothwgl agents,

pH and osnotic pressure-1nfluencing, fIavorlng or “20 aromatizing, as well

as fyndromhes obdrugs ofmluusng; g)raldohohuopandsomr qocaiué,dscignrc dINS dissrdefs) ehrduisage
required to e e theyapeuti effect ca hin wide limts and
U | BetigleqePeralEs Sisories, T s Fobu et S Girerts Loy et HTHREER s a
casg f the condition and the
bodyvﬁvg?%h ?%g@%g??@n@%g@%% a'Esret ﬁe%oﬁﬁﬁ%&elﬁ as the sensitivity of the
1pat i ent abammpoudde ofi dtel ineeritiogras dvedhds, theippliamaéeutidaily acepmblealisead beunber  of

25 dai]y treatnen ., The act uaI dose of the active_ingredient to be used can
saf é‘P‘iA Hesugh pestiiahydn e foppeo &PWP%%W@%F@HS sl‘aqw eempRsitions (@HEs)i n t he

kno St I4C. ons
con%ﬁ?%g{)lh%ng%lﬁéle%é@&& ent. acéglgg?ngﬁfo ?ﬁg@&g%’seﬁx I n en1?e|&%1r? usual |y
contean fbeOaddibd,t whidAOarsTrosimendy ivsed i ingprecticentuchnas cadriegs, eexdipiags dilberdts, It i s,

of course possible that the amount_of the active ingredient in sone
consteblizers, wegingedgenulsidying meepsepHoand gHEotq pressure qualealgaﬂawmg or

20  aromatizing, as well as formulation-promoting or formulation-providing additives. -

The dosage required to exert the therapeutical effect can vary within wide limits and will
be fitted to the individual requirements in each of the particular cases, depend'mg-en the ;tég‘e of
- the disease, the condition and the bodyweight of the patient to be treated, as well as the
sensitivity of the patient against the active ingredient, route of administration and number of
25  daily treatments. The actual dose of the active ingredient to be used can safely be determined by
the attending physician skilled in the art in the knowledge of the patient to be treated. ’
The pharmaceutical compositions containing the active ingredient according to the
present invention usually contain 0.01 to 100 mg of active ingredient in a single dosage unit. It is,
of course possible that the amount of the active ingredient in some compositions exceeds the
30 upper or lower limits defined above.
| The solid forms of the pharmaceutical compositions can be for example tablets dragées,

‘ 4cepsu1es, pills or lyophilized powder ampoules useful for the preparation of injections. Liquid
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The solid fornms of the pharmaceutical conpositions can be for exanple

tabl ets, dragees,. capsules, pills or |yophilized powder anpoul es useful

for the pioeaseiobgsn of injections. Liquid SUBSTI TUTE SiERIu4 46) VO
2006/ 010965 PCT/ 1 U2005/ 000078 -10 conpositions are the 1nj ec@g}hﬁg and

I nfusabl e conpositions, fluid nmediciocnes, packing fluids and drops.

Sem |iquid conpositions can be ointnents, bal sans, creans, shaking m xtures
and coBpbspits bR HHRSinjecRibld R RRIELIE LoRpSdifitse iR Bt e (aBkink fluids andi t abl e

i f tche phar rsrac'euticjal conpositions 5pcér1rpr|’se dosalge u’r?iats ontaining the
anmodraps.oSemiliusk compositigne dierite dintrhents dvalsanes, esreains; nehakingr mixtufegvandul ti pl es
or a half,.third or fourth part thereof. Such dosage units are e.g. tablets,
whi EFPPO@&WG_BE powder ed with grooves pronoting the halving or quartering of
the tabl gbr B sQEASF a lsBnplS saRkihirASH NS ShBAbIL BHEhE SR REuAER ¢Binpaiiiddie active
i ngredi ent. Tablets can be coated wth an acid-soluble layer in order to
assupmptiteadasageansis cohtaining dwtamamnt dfthe agiedngrticnbiot teradnzihistared erweiorg t he

t h. h t abl teric- ted. imlar, effect be. achi d
o) OIE0 raihs o e dRREof PPl e Rkl sweh Shst i oSk B BB £ o
for .af ak %&uswfﬁtge&&%}oﬁeﬁﬁrépﬁyﬁgfg L@g@@ﬁ@g@g of Y Edbletad GU&GTHRI ents,

sodi um car boxynet hylTcel | ul‘ose, yvinyl pyrrolidone or
st arzirtlypdsimstarsthb rexphdred aarougt cfiihd ative ingagiiertts. Pot at o st arch or

m crocrystalline cellulose is add s 15 di sintegratjon, agents, buf

U1 £ 1 oy A BRECRR 6 CotEH Ratharg Beorlelapetaa arder S S Hue JaOtHEHS e Bk eol | of di ¢
i | iigdr&di@gi it Dy i ' g a .

B e A, S e R PRl o1 e by
wet bgmdrnenedtalsorhy enchpsalatihglihe sties figraglient. The mi xed active ingredi-ents and

excipients, as well_ as in given _case part of the disintegrants are .20
gr anul at fafge Rﬁ%rﬁlaawt egrositions £ o3l adpinistration, can spptam g€ dadteserisBrlor ¢ he

bi nder.s.:i n ' ' , g LS: QL ed.g.Jhe. ot her
i sitheaapln@sRBR R Al BHRTRE, modiARidiReth ARG Syrdidthl B salT. 0

gr arpastatae birdets b gramubating eagests. Peats ethrlo of niiaddksfstailine ceffuitra isaddedt e
tablets are made wi_ith halving groove to _ease the admnistration. The tablets
18 an diuntpgration pgeads: | byt fultsarmykeperiin op fermsldehyde gesein,ean alge bgiusad: hflenmhe

pro - s 250 RER-TON Nl ess) . i e, d . be
coalt%ggmglf sglslﬁgéhgldgl{etaa@’egmg@ %@ﬁ#@gﬂ etsjlglgld&le%rg&hgeﬁ;ﬁea}l%gcaesu%ﬂagﬁ&ﬁ‘%acdl ce, for
examrieantsabi | i zers, flavoring, coloring agents, such as sugar, cellul ose

derivatives (nethyl- or ethylcellul ose, sodium carboxynethylcellul ose, etc),
pol yvi nyThpyahlef ¢anobre magufaciured fonsspmpledy wel grenwaiden fohewed by d&ssies! ori ng

agenig m&gc? gctiv%%gsredients and excipients, as well as in given case part of the disintegrants are

20  granulated with an aqueous, alcoholic or aqueous alcoholic solution of the binders in an
appropriate equipment, then the granulate is dried. The. other disintegrants, lubricants and
‘antiadhesive agents are added to the dried granulate, and the mixture is pressed to a tablet. In
given case the tablets are made with halving groove to ease the administration.

The tablets can be made directly from the mixture of the active ingredient and the proper.

25  auxiliaries by pressing. In given case, the tablets can be coated by using additives commonly
used in the pharmaceutical practice, for example stabilizers, flavoring, coloring agents, such as
sﬁgar, cellulose derivatives (methyl- or ethylcellulose, sodium carboxymethylcellulose, etc),-
_polyvinyl pyxrolidone, calcium phosphate, calcium carbonate, food coloring agents, food laces,
aroma agents, iron oxide pigments, etc. In the case Qf capsules the mixture of the active

30 ingredient and the auxiliaries is filled into capsules. _

Liquid oral compositions, for example suspensions, syrups, elixirs can be ‘made by uéii}g

water, glycols, oils, alcohols, coloring and flavoring agents. -
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aroma agents, iron oxide pignents, etc. In the case of capsules the m xture
of the active 30 ingredient and the auxiliaries is filled into capsules.

Li quid owd) 206686l tions, for exanple suspensions, syrypsp 6#603(/560578can be
made by using water, glycols, oils, alcohols, coloring ar/llé l'avori ng
agents. SUBSTI TUTE SHEET (RULE 26)- 0 2006/ 010965 PCT/ HU2005/ 000078 -11 For
rectal admnistration the conposition is formulated in suppositories or
clystersg.J. , It I 4 | 4 [ | a

carri or . P AHARATLLGN Ml AT SRIGH 1§ AOALAEL W Bl e’ B e T

oi | suppositéryaan lepdtangbesidectiie \veed Biprealiant lascardierj gl yalledi alieps pfo lippesibsy.fatty
acids (preferably the carriers under the trade nane Wtepsol). The active

i ngCSEReEHEan ke V@"'ﬁbﬁdﬁlﬁin&fl}# VAyesogerated vegetahle ailsy ‘F’é&VCSHé?)%Ofpé@‘Céﬂgmﬂsi tory
and L4 it Qr are | ded K I L kSt B3l t:he
comsoar Pt B Sl B, BRC e MenlTPRSE0, IHETLONE, i eh

5 nj dotogenesndlyimived witletheahelied adepy grdiseppositany andl tiesappesitories aieshduldedd wat er

and/or in different  grganic solvents, such as glc){col,et hers, f n given case
in the pfes@aeatery adpmifirationeths compgsition s fpgnulated as injection solution. For

pol i , | £ = e O : i ween 20,
10 me%%ﬁlﬁﬁ{gﬁ%&gﬁ?%@ﬁé@%ﬁgﬁ?gﬁr é;ﬂé«fh‘gét %‘gﬁhg%lﬁe‘g sog@%‘%\ﬁ?ﬁf |d1£0 er ent
auxiih difdras organidisdieents; suteisvgineplaien) &, gitar casx anfllecpresdnyé of solabilizess,
tetraacetate, as well as pH adjusti ng agents and buffers and_in given case

| ocdPr srareRle molioyethylepsorbitgae-monolanrie, | WoBeoleds 8bmAnastearasm (BVeindD:t he

cti ' L ent oRf q Nt i ' i{te . i Lo Al i.nto
sl b s Thd SeseBUANN Bon Sar i i Bleficty bkl W8 b 00 o
I s lopneepHtg ppents, tfeexaniple sthylefdiatmin tetrafdtaty ab meflngl pH atjusting dgeatsfanll ow ng
exanples illustrate the invention without the intention of limtation

anywalfersandringivgn case ol AraerbatiGop didegainoThe miectipr selntion rpaidningtheer e

Cor gt efRltabby ety 6 BRRS b o R OO PR B jiE WBIRR0 D TP

systager filline. M'cropl ate Sanmpler (Agilent, Waldbronn), controlled by
Chenttation software. HP diode array detector was used to acquire Wspectra
1at 225 adbtheactiveringredient is hpgrosoapin, thendt canbestabilized by diophylisptinsD ( Agi | ent ,

oni zat 1 aecispeee st vl B FRsBior BRE thd aGnfoh & SbRBuc: <
wer em¢hvgpol ved in 1 m of DMSO (Al drich, Gerniany). 100 Pl of

Characterization method

Compounds of the present invention were characterized by high performance liquid -

20  chromatography coupled to mass selective detector (LC/MS) using HP 1100 Binary Gradient
chromatography system with Microplate Sampler (Agilent, Waldbronn), controlled by

. ChemStation software. HP diode array detector was used to acquire UV spectra at 225 arid 240
nm. All experiments were performed using HP MSD (Agilent, Waldbron-n). single cuadrhple
spectrometer equipped with an electrospray ionization source to determine the structure.

25 - The synthesized products were dissolved in 1 mi of DMSO (Aldrich, Gemiany). 100 pl of -
each solution was diluted with DMSO to 1000 pl volume. Analytical chromatographic
experiments were performed on Discovery RP C-16 Amide, 5 cm X 4.6 mm X 5 pm column
from Supelco (Bellefonte, Pennsylvaﬁia) with a flow rate of 1 ml/minute for qualification. The
obtained» compoimdsA were characterized by their k' value (purity, capacity factor). k' factors are

30 evaluated by the following formula:

o K= (tm-to) /o
where k'= capacity factor, tr = retention time and ty = eluent retention time.
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each solution was diluted wwth DVSO to 1000 | vol une. Anal yti cal

chromat ographic experinents were perforned on Discovery RP CG16 Amde, 5 cm
X 4.6 mm X.5 mcolum from Supel co (Bel |l efonte, Pennsyl vani a&svvith a flow
rate of WOMIM e for qualification. The obtained cE&FOIHAL/MWAE
characterized by their k' value (purity, capacity factor). k' factars are

30 evaluated by the following formil™a: k' =(tR- to)/ to where k'= capacity
factor, = retentiontine and to = eluent retention tine. BSTI TUTE
SHEET (RlCE@Azﬁ)wnt.was. rifluoroacetic acid ([ pE0EPe1GoRmRIE PR iRIE:)- %omfgfs -12 The
Ae ) [ el Pm':d j GV ah nd 0.1%
wat (ltaljfé e@te%uﬁﬁ‘g&ge:gﬁzynt%%ﬁg%go acet gﬁﬁtﬁﬁy? gék%gi?lﬁgq(;er nﬁl%}pg%n‘?g dr}la%g 0.1%
TFAGamiier $ubion wesnised, strting evith 100% A e@luentiand isredessiigantli0n%h Bictuenl O@YmA el uent
and Er.oc ssing. to 100% B el uent over a period of 5 mnutes. 5 The process
acc8 réﬁdrfgstS‘SngﬁS invention is illustrated in detail by the follow.ng not
imting I T ( ;

BT HUOBE GO007 T B oo N By A fale. 27 car bouamits; i
hy dliodtgoexiachplesla) | H- 1 ndol e- 2-carboxylic acid am de A m xture of 10.0 g (62
mmol ) of 1H-indol e-2-carboxylic acid (Aldrich) , 10.0 m (76 5 mwol) of
thionyl chloride, 100 nil of chloroformand 1 drop of dinethylfornmamde is
refluxed for 2h. The reaction mxture is cooled to 20 C, poured into a

m xture of 100 m of 25 % ammonia solution and 100 g of ice, then.stirred
for 2h. The precipitated product is filtered off and washed with water to
yield 8.96 g (90 % of the title compound. Mp.: 231-232 C. |b)

1H | ndol e-2-carbonitrile to A m xture of 8.96 g (56 mmol) of

1Hi ndol e- 2-carboxylic acid amde, 26.0 nil (279 mol) of phosphorus

oxychl oride and 230 ml of chloroformis refluxed for 2h. The reaction

m xture is cooled to 20 C, poured into 100 mM of water and stirred for 1h.
After separation the organic |ayer is dried over sodiumsulfate and
concentrated. The residue is purified by col um
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chr omat ography usi ng Ki esel gel 60 (Merck) as adsorbent and hexane- et hyl

acetate = 4: as 15 eluent to yield 5.28 g (66.4 9% of the titIe conpound.
Mp.: 94- 9% 63 1H 1 ndol e-2-carboximdic acid ethyl ester hydrochloride To

a soI ut i W 206/88%65  of sat urat ed hydrochloric acid in SGTANRNFIWY8y (15 7

mmol ) of 1H-indole=2-carbonitrile is added. The reaction m xture is stirred

at 20 Cfor 2 h, then concentratedl3nd the residue is crystalllzed wWth

ether toyield 3.1 g (82 % of the title conpound. - 20 Mp.: 170 'C 1d)

N-BgUyl - I Hi ndol e- 2- car boxam di nExdmpledchl ori.de To a sol ut ion of 32.1 ny

(0. nol -,ezla nei_,lmo et hanol, 28.2 ng 015 -mmol) of

1H A8 £ hydrochloride in 1 m, of ethanol

I's agyee mddiRe- 6%41@%@%&&9 is stirred at roomtenperature for 6 h, and

t hen concentr at eresidue is 25 purified by colum chromat ography,

usi ng Ki dselixfete cﬁOl(X(wgr(élZ)mmsl)arfsﬂi -rgiote-2warbopyliceandd (Adsirichnol100 ml (761 as

Seci a0 of S ckioPle, FOHed of sPbegpor Bnd { iop 2 Arfghhomients ipsiitedr e '

det Hﬁﬁar Sgv Vv gupst i | t ut ed
1H ?‘?\d IFG%@%%;?(EOXI mdic ag&g &hgﬁ tpQ hy ?)ogh rtlluge(%dgdrbl l\};af{b?vzes

cov armmabrin sélngon add £E0Bg oftice thar ﬁufeﬂm‘oeahnTm preeipitafedtpredwn iy filterdd offf
formula (1) areprepared fromthe correspondi ng 1Hindol e- 2-carboxylic acid

ac c 8pg paghadovithhwatepioaeld feX¥g (W) phthe tile apmpounds Mp- a3 -2Fatact eri zed usi ng
the 1@@%@ G ASkBLiR0 et hod.  SUBSTITUTE SHEET (RULE 26) WD 2006/ 010965

=1z= Table 3 Y X1 1 H z cl7 HNHC V Y AgT(CZ X W
INO. vV 1A nkix@ref6f 888 £ (56 mmol) of 1H-indole-2-carboxylic acid amide, 26.0 ml (279

mmol) of phosphorus oxychloride and 230 m! of chloroform is refluxed for 2h. The reaction

mixture is cooled to 20 °C, poured into 100 ml of water and stirred for 1h. After separation the
organic layer is dried over sodium sulfate and concentrated. The residue is purified by column
chromatography using Kieselgel 60 (Merck) as adsorbent and hexane-ethyl acetate = 4: 1 as
15 eluent to yield 5.28 g (66.4 %) of the title compound. Mp.: 94-95 °C.
1c) 1H-Indole-2-carboximidic acid ethyl ester hydrochloride
To a solution of 20 ml of saturated hydrochloric acid in ethanol 2.23 g (15.7 mmol) of

1H-indole-2-carbonitrile is added. The reaction mixture is stirred at 20 °C for 2 h, then
concentrated and the residue is crystallized with ether to yield 3.1 g (82 %) of the title compound.
20 Mp.:170°C.
1d) N-Benzyl-1H-indole-2-carboxamidine hydrochloride
To a solution of 32.1 mg (0.3 mmol) of benzylamine in 1 ml of cthanol,.28.2 mg (0.15

mmol) of 1H-indole-2-carboximidic acid ethyl ester hydrochloride in 1 ml of ethanol is added.

‘ The reaction mixture is stirred at room temperature for 6 h, and then concentrated. The residue is

25  purified by column chromatography' using Kieselgel 60 (Merck) as adsorbent and toluene :
methanol = 4 : 1 as eluent. The fractions containing the product are acidified with hydrochloric
acid and concentrated. The quality and the quantity of the product are determined by HPLC MS -

~ method as described above . k’ =2.46.

The substituted 1H-indole-2-carboximidic acid ethyl ester hydrochloride derivatives

30  covered in the Table 3, which are representatives of the compounds of formula (I) ‘are- prepared
| from the correspondmg 1H-indole-2-carboxylic acid according to the method descnbed in

Example 1 and are characterized using the above characterizing method.
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37 CF3 C 38 H 1913 O OF3 FH3.94 39 H3.67 40 GF3 F3 / F H 3.45 41
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SDi OCH3 51 5-F 2.81 OCH3 OCH3 5-F 2.61 52/ OCH3 | 53 C 5-F 2.91 d
54 | 5-F 2.77 | 5-F 2.81 55 CH3 CH3 56 5-F 2.61 5-F 2.91 57 OCH3 OCH3

-~ 5-F 2. TRyo 5&, ebves! TUTE SHEET (RULE 26) WO 2006/ 010965 pRehtteeR8¢7400078
-19 EtO 5- .81 59 O5-F 2.61 60 5-F 0.75 61 F /

-18-

CF3 v
46 /©/ 5-F 3.06
F ] .
/O/ 5-F 2.64
47
Ch’ Cl
‘:O/ 5-F 3.13
48
CH10. QCHg3
JQ/ 5-F 2.91
49

CHgO 5.F 277
50

-5-F 2.81
.51
OCH3
OCH3 .
/C[ 5.F 261
52 OCHs

5-F 291

53

5F 277
54

5-F © 261

@A st | s
55 CHs

56

5-F 291
57

5-F 277
58
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62 5-F 3.98 CF3 Br

5-F 3.87 63 5-F 3.9 64 Br
5-F 4.05 F 67 5-F 3.66 F CH/ 68 zk"

Br

5-F 3.83 65 OCF3 O0i

66

t 5-F 3.7 OCH3 rJOCH3 5-F 3.16 69

O0H3 F &g 0 F SUBSTI TUTE SHEET (RULE 26) WO 20
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72 5-F 3.8 OCH3 5-F 3.947 73 C F/ 5-F 3.768 74 CF3 Fs a-, F 5-F 3.689
75 CH3O 76 5-F 5.63 77 5-C 2.79 Fs olz 78 5-cl 3.08 5-A 3.29 79 CF3

CF3 5-Cwd Rbsof@bssl s-C 2.91 81 F 5-Cd 2.91 F 82
SUBSTI TUTE SHEET (SRULE 26) WD 2006/ 010965 PCT/ HU2005/ 0

- 20 -
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5.F 3.947
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F
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74 CF3
F3 F
C;Q/ 5.F 3.689
75 - -
CHz0
;ij 5.F 5.63
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77
Fa
c;@ 5.Cl 3.08
78
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80 /©/
/@\ 5-Cl 291
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CH30 OCHa
J@f 5-Cl 302"
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OCH3 CH3Oi 5-C1 2.56 84 5-C1 3.07 85 OCH3 Z OCH3 86 5-C 2.86 OCH3 C
15-d 3.083 87 8 dd 5-A-3.1 d 5-Ad 3.12 89 ii 5-A 3.03 90 CH3 CH3
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5-Cl 2.9 SUBSTI TUTE SHEET (RULE 26)
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3.9 OCHd odddem5-CL 4.13 CF3 CF3 F / 5.0 4.04 11 a4 08
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121 . 5-CH30 3,04 it SUBSTI TUTE SHEET (RULE 26) WO 2006/ 010965
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OCHs 5-CH30 3.32 144 OCH3 it SUBSTI TUTE SHEET (RULE 26) WO 2006/ 010965
PCT/ HU2005/ 000078 -26 F 145 5-CH30 3.52 F CH30 5-CH30 3.51 146 OCH3 147
CH30 5- CH30 3 OCH3 F 148 | 5-CH30 3.88 CF3 F 149 5-CH30 3.74 \ CF3
F3 / F 1%’?0"?/#’1@6@30 3.65 CH30 151 5-CH30 5.56 The BEBEHUAPMIIOROTENI ne
derivatives are commerci al products66 Exanple 2 5 Preparation of

phar maceuti cal conpositions a k) 01-50 %, of active ingredient of
formula 1, 15-56-%-of—lactose—15-50 % of potato-starch— 5-15 % of

pol yvi nyl pyrraglidone,| 1-5 %off talc, 0§01-3 % o] nagnesium stearate, 1-3 %

of colloid 5-CH30 3.52.
145

. CH30 :
J@\ 5-CH;O 3.51
146 - oGH,

CHa0
Q 5-CH30 3.61
147

F
148 /@ 5-CH,0 3.88 .
CF3 '
F N
149 j@\ 5-CH,0 3.74
CF3

Fal F .
150 jg/ 5-CH:0 3.65
: CHa0
151 ;@ 5-CH;0 5.56

The used aralkylamine derivatives are commercial products.

Example 2
‘5  Preparation of pharmaceutical compositions:

a) Tablets: _
0.01-50 % of active ingredient of formula I, 15-50 % of lactose, 15-50 % of potato starch,

~ 5-15 % of polyvinyl pyrrolidone, 1-5 % of talc, 0.01-3 % of magnesium stearate, 1-3 % of colloid
silicon dioxide and 2-7 % of ultraamylopectin are mixed, then are granulated by wet granulation .
10  and pressed to tablets. '-
b) Dragées, filmcoated tablets:
‘ The tablets made according ‘to the method described above are- coated by.a layer
cdnsisting of eﬁte_ro- or gastrosolvent film, or of sugar and talc. The dragées are polished‘by a

mixture of beeswax and carnuba wax.
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silicon dioxide and 2-7 96 of ultraanylopectin are m xed, then are

granul ated by wet granulation . 10 and pressed to tablets. b) Dragees,
filncoat @@ 308bbRbss The tablets nade according to the n%.f}ﬁ @g/?&{()l,é)ed above
are coated by. a layer consisting of entero- or gastrosolven m or of
sugar and talc. . .The dragees are polRpghed by a m xture of beeswax and

car nuba wax. SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010965 PCT/ HU2005/ 000078

- 27-yQapsaRsy! es: 0.01-50 % of active ingredient of fornula I, 1-5 % of

sodi sul fate, 15-50 % of starch, 15-50 % of |actose, 1-3 % of

col | oi d sﬂ(l)l 6@ 1% df activéeingredieft 6fl fodmetadt IMrtﬁsbdeimlamﬁateaiﬁSO Hoobughl y

m xed, re is rough a fi,l i n-hard gelatin
capsﬁﬁ?@%’ 5%? %d%‘ﬁ%&gan%‘ |9?3 %é‘??ﬁ’sdsloyﬂg‘bi‘%;go% 0(111’ 036?‘?3?8 BHf%ent of
for “ﬁgﬁ‘k 05-0.2 %
of %%)glgollmnug? odi San?t?lfét yipfﬁ%ﬁggxyb zaoSﬁ‘tgvee)l(u@1 f?%: 5ln %ngé&atﬁg%agsrﬁl%asol i
G. Old)(Blﬁj)%siéns:ar bopol (polyacrilic acid), 0.1-5 % of 96 % et hanol , O. 1 1 %

of flav ent 0-70. % of .sorhitol %._a ueo ol and 30-50 %
of distil g’ﬁﬁ%eg 011‘% 00%%(})%? |1%§’fe€‘Fmrﬁf ﬁP‘Hagn % Pg Ohs)ﬂmztslem of i
di St@hlﬁ%d&’%ﬁ Eacﬁ%'@@@i%%fﬁ‘lﬂd“ (éd?hmﬁ'i‘@étﬂ Jd%&il}% 00@30692'%

stirring, the solution 1Is to stand enthe sodi um
hydr(nfxmpesql n0 01015 &4 oﬂlc&tbobbb(;bdlﬂk:ﬁhc atid® (M]-tje%usf 96| %t ethanai;‘ O0der B 6Dl and

fina f he 0 S flavor ar stirrin To this

car rﬁ%%rlpﬁég%?é’t%}&/aﬂ) J("rﬂrsé?g? Eﬁf aﬂ%@d SPW“"’%)r?é‘aﬁ%pﬁ% erf‘é 3{?8 "gaffépended with
i mrer hﬂ{i% n f t he

§25| red fol[‘ ﬂ@wﬁ{?&?@?ﬁ@%ﬁﬁh&g gt %lﬁvvgtgen?l U(Zlfﬁﬁ éea vsvl%%f)eér?lg%cgﬁl if?dggdu s passed

thr osgdll portions uodedt vigdrbus gtiringj pmde tite. sobytioBlip defs itd Gtand for FOr12elacTheaulposi t ory

0.01-15% of _actjve ingredient of fornula | and 1-20% of: | actose are

t hor yiyasoride ins hay fodigilsd,matgncthe agrepus sebwsiont o sprpite)r andyBinally dhey t epsol
4) | GhiRhe%obe ﬂ%?la?éja%%d%ﬁom g t’I%erhﬁ‘mrﬂ ! ‘ﬁl%%ctﬁgtl%éfgdﬂz@qg eill.gf and

| actose 1s Xe ‘Zator. al ne S hould in

cool efalf psmins 40d sugperided lvﬁ&phrpmﬂﬁﬁm hbmuF@lmmBﬁianymsusﬁe@d%zsﬁne& ion of
mannitol or lactose is made with bidistilled water for injection use, and

the up i e desired final velume with gistilled wates asd ghe suspessiontsystp ispassed thrgugh a0l ut i on
of t hellou?mﬂYlgg 'ec?lgrm 1|1tent

e) Suppos1tor1es

For each suppos1tory 0.01-15% of active ingredient of formula I and 1-20% of lactose are

" thoroughly mixed, then 50-95% of adeps pro suppository (for example Witepsol 4) is melted,

20 cooled to 35 °C and the mixture of active ingredient and lactose is mixed in it with
homogenizator. The obtained mixture is mould in cooled forms.

f) Lyophilized powder ampoule compositions:

A 5 % solution of mannitol or lactose is made with bidistilled water for injection use, and
the solution is filtered so as to have sterile solution. A 0.01-5 % solution of the active ingredient
25 of formula I is also made with bidistilled water for injection use, and this solution is filteredsoas -
| to have sterile solution. These two solutions are mixed under aseptic conditions, filled in 1 ml
portions into ampoules, the content of the ampoules is lyophilized, and the ampoules are sealed
under nitrogen. The contents of the ampoules are dissolved in sterile water or 0.9 %
(physiological) sterile aqueous sodium chloride solution before administration.

30
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25 of formula | is also made with bidistilled water for injection use, and
this solution is filtered so as to have sterile solution. These two

sol uti ongoap6s/dTos®d under aseptic conditions, filled ind /ﬂ%l]zooi?&fob'}sons into
anpoul es, the content of the anpoules is |yophilized, anJ e anpoul es are
-seal ed wunder nitrogen. The content28of the anpoul es are dissolved in
sterile water or 0.9 % (physiological) sterile aqueous sodium chloride

sol Wagtrvdahi &:adm ni stration. 30 SUBSTI TUTE SHEET (RULE 26) WO 2006/ 010965
PCTI'HOZ005/ 000078 -28 What we claimis: 1. New indol e-2-carboxam di ne

deri vat i VaNewindols-frerrbogamiding degjvaives of Gyrmufa @) NH 5 wherein the meani ng of
X is hydrogen or halogen atom C-C4 alkyl, C-C4 al koxy, trifluoronethyl
group, Y, V and Z independently are hydrogen or hal ogen atom hydroxy,
cyano, C-C4 alkylsulfonam do optionally substituted by a hal ogen atom or
hal ogen atons, Cl-C4 8 |y substitut ed by a hal ogen
atom or hal ogen at ong or get hox -4 al kyl,

Cl -C4 al koxy- group, ‘or groups i g| ven case t oget her
with one or nore identica : ional hetero atom and -CH=
and/ or -CH2- groups can form ionally suWstituted 4-7 nenbered hono-
or heterocyclic ring, preferably Hb¥Hzene, dioxolane 15 ring, A B and C

i ndependently are -CH= group or one of themis nitrogen atom and the salts
fhereof. 2. A conmpound of the follow ng group of indole-2-carboxani di ne

deriyatives bel on to the scope of claim1l 20
N- ( 2@ ﬁer“?rélte 'I%ec#gyl ) - 1H-i ndol e- 2- car boxami di n, .
N (% et hoxys B@agash)or hhogéitab@; 8;-¢qkhgXTTc ARoxy, trifluoromethyl group,
Y, V and Z independently are hydrogen or halogen atom, hydroxy, 'cyano, Ci-Cy

alkylsulfonamido optionally substituted by a halogen atom or halogen atoms, C;-C4
10 alkanoylamido optionally substituted by a halogen atom or ‘halogen atoms,
trifluoromethyl, trifluoromethoxy, C;-Cy4 alkyl, C;-C4 alkoxy group, or '
the neighboring V and Z groups in given case together with one or more identical or different
additional hetero atom and -CH= and/or -CH,- groups can form- an optionally
substituted 4-7 membered homo- or heterocyclic ring, preferably benzene, dioxolane
15 ring,
A, B and C independently are -CH= group or one of them is nitrogen atom,
and the salts thereof.
2. A compound of the follbwing group of indole-2-carboxamidine derivatives belonging
to the scope of claim 1
20  N-(2,6-dimethoxy-benzyl)-1H-indole-2-carboxamidin,
N-(2-ethoxy-benzyl)-1H-indole-2-carboxamidine, .
N-(3-methoxy-benzyl)-5-methoxy-1H-indole-2-carboxamidine,
N-(2,6-dimethoxy-benzyl)-5-chloro-1H-indole-2-carboxamidine,
N- (2,6—dimethoxy—benzyl)—5-methoxy¥ 1H—indole—2—carboxaﬁ_nidine,‘
25 N-(2-éthoxy-benzyl)-5-fluoro-1H-indole-2-carboxamidine,
N-(2,6-dimethoxy-benzyl)-5-fluoro-1H-indole-2-carboxamidine
and the salts thereof.
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met hoxy- benzyl ) - 5- net hoxy- | H i ndol e- 2- car boxam di ne,

N- ( 3-

N- (2, 6-di net hoxy- benzyl ) -5-chl oro-1 H i ndol e- 2- car boxam di ne,

N- (2, 6-di met hoxy- benzyl ) -5-nmet hoxy 1H-indol e-2-carboxam dine,. 25
N- ( 2- et NORXPOOBEHPGT ) - 5- f | uor o- | H-i ndol e- 2- car boxani di nePCT/HU2005/000078

N- (2, 6-di net hoxy- benzyl )-5-fl uoro-I|tindol e-2-carboxam dine and the salts

t hereof . SUBSTI TUTE SHEET (RULE 26) 2006/ 010965 PCT/ HU2005/ 000078 -29 3.

Phar maceuti cal corrgosi tions containing an effective anount of the indole-2
G

car boxanPdi Fharmegentienl; oempesitiqnsr gentainfie) an gfeqtivien ampuntmeintheg ingdole- B C,
X, g ' i . . h f i
o Pl Prhfa % Ui B A0BALH A B8 SO 9, 250 S

auxi [ Tary nate ’70sed 1n practice,
suchivsg iaajldiel s, orethel faite Megeof tis| d¢6ié Sngrédiahi dodzRixsliaryVeidtérivds, Owhich are
emul si fying agents, pH and osnotic pressure-influenci ngﬂ?ﬁfl avoring or
ar oamponky used ipeplaciies, Jueh sl gtrrigrs, pxeipinnth gdibentse rshabiligers nwettisgi o ng

ddi_t j 4. Pro [ RI ring.the i.ndoke-2-car 1 4l ne | yatives
3 Elline agehts? B85 3pd Bl BRI el 0 0 ol U AGRMARL s WAL 10
in dbminlation-promdtiag 6r for@ulatibndrévidin@¥ddigdat i ng a carboxinmdic acid al kyl
ester salt_of forrmula (I1) 10 (ii X1 1 ORO_ HNH Anion wherein the
nmeani ng d&f Pxecess fas prppoang the iedade-drearborpmishingderivativescofdgumylalBnt wereln ani on,
R i o1 | - Wit ral kyl am f la 6l Y A CZ(iii
o' o hRals e e Gyt £pfts Yo B Fnd QEERIZed BY) Yo o7 1% 50

then t raﬂ%ﬁ&fn?aﬂﬁr&ﬁﬁrhﬂlﬁkﬂédi&aﬂc?ﬁesﬁ@sﬂbbﬂﬂoﬁﬁdlakl[ﬁm e- 2- car boxam di ne
derivatives o formula (1) - wherein the neaning of A, B, C X Y, .V, Z are

18s given in claim1 - into another

OR )

| ® ©
H NHz" Anion

- wherein the meaning of X is as given in claim 1, Anion means one equivalent of an anjon, R is

15 Cy-Cy alkyl - with an aralkylamine of formula ()

Y
g

", N\)\%—z ()

\

- wherein the meaning of A,B,C,Y,V,Z are as given in claim 1 -,
20 then transforming optionally the so obtained indole-2-carboxamidine derivatives of
formula (I) — Wherein the meaning of A, B, C, X, Y, V, Z are as given in claim 1 - into another
' compounds of formula (I) by introducing new substituents and/or modifying or removing the
existing ones, and/or by forming salt and/or liberating the compound of formula (I) from salts by
known methods. -
25 . 5. Process as claimed in claim 4 chacterized by reacting the carboximidic acid

alkyl ester hydrochloride of formula‘(ﬂ) - wherein the meaning of X and R is as given in claim 1, .
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conpounds of formula (1) by introducing new substituents and/or nodifying or
renovi ng the existing ones, and/or by formng salt and/or |iberating the
conpoundwey20hHé10vgsa (1) fromsalts by known net hods. ZﬁhﬁHUﬁfo GReR aS
claimed inclaim4, chacteri zedDbyreacting the carboximdic.acid
al kyl ester hydrochloride of formut30€1i) - V\,herel n the nmeaning of X and R
is as given in claim1, SUBSTITUTE SHEET (RULE 26) WO 2006/ 010965
PCT/ahl206k6 AR 1S ion30witiafhd aﬁlkﬁmnﬁi@aﬂsoﬂxﬂa ([N - whiddeldtHeiReaidd &y ApB] ne of
forrrula\;lll) - wherein the nmeaning of. B, C Y, V, Zare as given in

cl aitm¥h ,|Z1aterﬁ§&b‘f®51@r$@émdf latlnfa@resenseot#b@éss as claimed inclaim4, ¢ h a

t d b act t | kvl 855
hydr ooh 6 Preody & et ity S REPERRI FRE' Rulieisndi cafliibicte ais o e
N cligl B3edr hyd%@nﬂud%rufq&nﬁmam) qlherélﬁ rﬂhe mBAﬂuh'g 6% and ® sV %mdihqn efaith ®f mul a

(III) - wherein the neaning of V, Z are as given in claimi1- in

Bhe 3pf diorcaesss @b(t,@sswﬁh thewealbylammﬂ cérfpmﬂ@{mb owmem fhemyaning Wnér Bin the

f A B m1l in an.al k . 7.
b ot Vb s mupaes ot i bbertiet S et ho el ot ve
NVDA WiRESH (Y mediRgenias B, effrevtz e ls gwenal 8lafm - finlnal@nel.b y. nixing a
i ndol e- 2- car boxam di ne’ 10 derivative of formla (I) - wherein the neaning
of A B, 7C, Pixcesy, foy, manufiaeturing glhamnaqeutlcﬂl atomplositions thve/uwwm&Besﬂqct;m |y

oc S oSS BRCLET SELFHS I3 Y AR EL S ABAEAS| r

ﬁ)t amehlvzwesof f9Rilh 1D Qﬁhereﬂlﬂiesméa\mﬁyoia%rﬂ %, 0t, v afz:sx@gwsn in claim 1 -
pressure-influencing, flavoring or aromatizing, as wel

f or ray| the mbanmosnma‘llrygaoacptahic rsaltsa theosof pasoadtioe riggradignt améauxnl&ry poterials, 8. Use

of an. i,ndol e- 2 rbo amdlne derivative of formul D - erein the rreanlng
of  Avhigh &g cORATY GESIn gractice SiFR rrarmicrs Srsipine: Syt sib iz BE e
 aceRAtiBinPh w -30 dRAAHORR Tresbilre dhfVerRf eﬂ&@é} &b el whiPhs e

pr epar atlﬁg%é)o . S)gu{ar maceut i cg)?&f%l? t ee eat ms{n% and aIa g@?atl‘gn of
symfonmﬂamﬁn—pﬂmmdtmglomﬁmgﬂmoaqaeﬁdmfgmddltwamraI s, including hunmans:

traumatic injury of brain or spinal cord, human imunodeficiency. virus (H V)
Pel ated SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010965 PCT/ HU2005/ 000078 - 31

20

25

8. Use of an indole-2-carboxamidine derivative of formula (T) - wherein the meaning of

| A'B, CX YV, z' are as given.in claim 1 - or optical antipodes or racemates or the

30 “phar.rnaceutically acceptable salts thereqf for the preparation of a pharmaceutical for the
treatment and alleviation of symptoms of the following d'iscaseé in a mammals, inclu'din'gr

humans: traumatic injury of brain or spinal cord, human immunodeficiency virus (HIV) related
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neuronal injury, anyotrophic lateral sclerosis, tolerance and/or dependence
to opioid treatnment of pain, wthdrawal syndrones of e.g. alcohol, opioids
or ‘cocai ne, ischem c CNS disorders, chronic neurodegenerative disorders,
such as WOAM4/418965s di sease, Parkinson's di sease, Hunt iR¢JyRBH2085/008DBease,
pain and chronic pain states, such_gﬁ_neuropat hic pain or cancer rel ated
pain, epilepsy, 5 anxiety, depression, mgraine, psychosis, muscul ar spasm
denmentia of various origin, hypqoglycem a, degenerative disorders of_the
r et iNFATONG) nivEhrEIYOophicdater] seiiros tolsrmrRaNd/Rrsisperdengmita opigiditeimeatided

heard,fg vidgfwaPsHRto L & GSEEE-B}ISBUH%I(?S@I cocaine, ischemic CNS disorders, chronic
neurodegenerative disorders, such as Alzheimer’s disease, Parkinson’s disease, Huntingto'n”s
disease, pain and chronic pain states, such as neuropathic pain or cancer related pain, epilepsy,
5 anxiety, depression, migraine, psychosis, muscular spasm, dementia of various origin,
‘hypoglycemia, degenerative disorders of the retina, glaucoma, asthma, tinnitus, aminoglycoside

antibiotic-induced hearing loss.
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