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- 2-wenrbexaniedi ne derivatives which are ant agoni st ecefau2009dvhis
receptor or are internediates for preparing thereof. Background of the
invention. N-methyl-D aspartate (NVDA)}- receptors are |igand-gated
cation-channels widely expressed in the central nervous system NVDA
receptors are involved in devel opnental and plastic changes of the central
nervous system Overactivation of NVDA receptors by gl utamate, 10 their

natural | i FEREE-TAARPERY TP Ec BFRTVART GiPe ACﬁECEE%/CPRS ANRHONIETS ggers a

cascade of intracellular events that alters the cell function and
ultimately may |ead to death of neurones [TINS, 10, 299- 302 (1987)].
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traumatic brain injury [Brain Res., 792, 291-298 (1998)], Parkinson's
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receptors NR2B 25 sel ective conpound CP-101, 606 when exanmined in a
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PCT/ Fﬁ&@&ﬁfa%@a@iﬁgsa 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 (19971,
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 receptors are expected to possess more
favorable side effect profile than non-selective antagonists of NMDA receptors. The NR2B

25 selective 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, hallﬁcinations, dysphoria at a dose that reduced neuropathic pain (C.N. Sang, et al.
Program No. 814.9. 2003 Abstract Viewer/ltinerary Planner. Washington, DC: Society for
Neuroscience, 2003, Onling).

30 NR2B subtype selective NMDA antagonism can be achieved with compounds that

specifically bind to, and act on, an allosteric modulatory site of the NR2B subunit containing
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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 [J.
Neur ochernwo 266@/012947- 2155 (1998)]. C ose structure anal eg3/HI2003020078
carboxylic acid am dine derivatives of fornmula (1) are unknown fromthe
~literature. Al though, sone different2ecarboxam dine derivatives are
described 5 as NR2B subtype sel ective NMDA antagonists in the follow ng
publ i cabiofN ThisW; i i8S RSt RSE bl Ragldcompat ® RN stidls 286 SR28R and
Bi oorr%%ﬂﬁeg;.%&qé?naﬁgﬁett%?s, “13. 693- 6%6.9(2003).@Be;1ﬂz§2m oS S e

descradieligands, patheast HbR 0 6,698 06 Kedbcherd., B).F1F-21661998em  Letters, 13,

693- 696. (2003) N i d. .Let 13, £97-700 (2003).
To summar §T8F SHESGBHORDAT S BAPETIG)1 ARUEE (STNA AT EREuRS) a0
| ndol @R EBRX @Ak At e lmtalkh @ mealiffbehRirvoxahidine defiliives efeddsciibedent i on

are functional antagonists of I\iNDA receptors of rat cortical neurons wth
| 650 a5 &R stibtyipe selawive. NVHRA arthgwists inghel{pdlopidng mélicationsi bi ti on of NR2B

cont ai ni ng.. receptors, si.nce.the re.in ect | iyt

cont ai ni ngcwarﬁléi&‘éeﬁtaﬁ? gdesyiby 1%33#3?%%%26%2%%?%%%é’%?éc 2l eved
to bg NEZBi$4bt.¥pE 20@pi fic NVDA antagoni sts, and possess therapeutic
utility. Detail ed d(escri ption of the invention The present invention

rel ates t Benednoidines iars deswyibedvini patiol @ - W BOKYT71 rrad gRioptatlYlgés Chem.

f I 1 A XC X N Z .V NH - . wh i i f i
ot oks A ot et ot o ShOB RIS e RRILTE o1 X (S
él@_ Y,Sl}{.é‘ﬁ%fs%ifuﬁl@mﬁgﬁntly are hydrogen or hal ogen atom hydroxy, cyan,

onam do optionally substituted by a hal ogen atom or hal ogen

at ons, Clsémrisaigbal_'rto?yasafn‘ilnld) thap theareal ingoledbearbaraniiding fledvarogbfrrarbnilor
nal OGS 2L BB, kb UoL SBLID ot b OGO ook 6 il ot

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

receptors, since they are inmeffective on NR2A subunit containing NMDA receptors at 10
15 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 (I)
20
Y
B
e
X | NM Z
g %
H o NH
" - wherein the meaning of A
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, C;-Cs
| alkylsulfonamido optionally substituted by a halogen atom or halogen atoms, Ci-C4
alkanoylamido optionally substituted by a halogen atom or halogen atoms,

trifluoromethyl, trifluoromethoxy, C;-C; alkyl, C;1-Cy4 alkoxy group, or
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WO 2006/ 010965 PCT/ HU2005/ 000078 -3 the neighboring V and Z groups in

gi ven case together with one or nore identical or different additional
het er o atwonaswbi1edes= and/ or - CH2- groups can form an optcema20y5/000078
substituted 4-7 nmenbered hono- or heterocyclic ring, preferably benzene,
di oxol ane ring, 5 A B and C indepefdently are substituted carbon atom or
one of themis nitrogen atom and the salts thereof. Further objects of

t he gy EObAHRB" fs&ver] Sdse RHOAKG Wigh bRdlet Brode fRAtIEA aidtifaent
deri \lt/lgét?é\} sﬂbg?lgf‘grairlrgl(zag%l , a?ldethesephar maceut i cal manuf acture of

medi canent s additibadl nheterot Heme and ofibundd/or a$Hee| groups o fpracEs SPEenally
treatnments with th conmpounds, . which neans .10 adm nisierj . mal
Lo be &1 eat SPSHE T REDRERo- O FERr OB R aldbbn pETashd dsfunl®

i ndol e- 2-cagilglgg<am' di ne derivatives of fornula (1) of the present invention
as such or as™ nedicanent. The new i ndol e-2-car boxam di ne derivatives of
f or mA,B g C glidepbraleptlp srerstbstituedearben atog oringlof {heat is @8195pe 3 sel ecti ve
antag‘gai sts. of, NVDA receptor, and noreover nost of the 15 conpounds are
sel ecPfhe saHe 56¥st of NR2B subtype of NVDA receptor. According to the

i nventi on.gutdaer HK)ERE 8f BreGAVRRSA M SINEGHre&isiesabi E@ﬂu@ﬁg fraiolesR aafbokamidine
synt hesi zed by réacting a carboximdic acid alkyl ester salt of formula

(11) drivativeRof formula @), Mo t-pharmacsntical gnanufijeiire Phmefisamenis icRBIBINSMEE a5
given in claim1l ni_ on, neans on i val ent..o ' WRichCleidt al kyl
T v tcﬁnﬁ’ﬁ“%f%al ‘téyiwa?ﬁi Ao tBF WgsanI ol ?’E%P}e%kf %‘_h/ @‘%Q(‘%ﬁ%%nﬁg VB her ei n
tiae "R@NhREHAE th 2 Branfmal Yo D4 tréatdd € iasludingehuhal oreffettive tmeufittanming ¢f ) ,
SUBSTI TUTE SHEET ( RULE 26) WD 2006/ 010965 PCT/ HU2005/ 000078 :
indole-2-carboxamidine derivatives of formula (I) of the present mvention 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 (II)

OR (I
N

| ® C]
H NHz™ Anion
20

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

C1-Cy4 alkyl - with an aralkylamine of formula (IIT)

Y
/sl\/ B%C

HQN\/K%—_ z (m).

\

25 - wherein the meaning of A, B, C, Y, V, Z are as given before for the formula (I),
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-4 then the so obtained indol e-2-carboxam di ne derivatives of fornmula (1)
wherein the neaning of A B, C Y, V, Z are as defined for the formula (1)
- in givenocasmiages transformed into anot her conpounds pofi/Huoesmoa78l ) by

i ntroduci ng new substituents and/or nodifying or renoving the existing
ones, and/or by formng salt and/or-4y liberating the conpound fromsalts

5 by known methods. The conmpounds of this invention are readily prepared by
reacting &g {#PRS Wi fMcCindbRIALAHH AMiflindClevakier| offrBuLNY-Otkath itHe wi th
an appropriate aral kylamne in a reaction-inert solvent at a suitable

t enpereating ef A, B, (h&l,pv edences ddfired Hasthe fRepre {Bntiatdiven east veenransfosned hese
reactions are ethanagl, t hanol, . net hyl ene chl ori _ethylene dichl aride,
ot 1 ) APt TP ioE THHRRRAY BRHBAFR e A gt agleRl) M icRotiing 8F

hydr ochlid @ieSxisBng on&l B¥d/o S5 Rirhirfl it anSRPYENb&RALhY tHY @RFcatd bymFianper
reaction i.e. by reacting the corresponding nitril with saturated

hydr by khown methodsl sol uti on of al cohol. The nitril reactants needed for the
preparati of the _caphpximdic acid alkyl ester hydrochloride re ants
are pr eparpfg%l OBVPP‘é%fEt Pf‘)tr){g’éf IV RRHODG 31Sr é@ﬂgiﬁr?@r%({ﬁb&e?aﬁl?% $h &8 ﬁ%ﬁ%é
oxycbl@bkiflRdic ThR AeH EsRIhYES bR WRRISHpRIriaf AalklRiddinof rdabtfon-inert
correspondi ng acid chl orides according to well known procedures. The acid
chl osolstes araesuipblepamperabye.ripabe iposende efhae bagsp Representativeasbesuis 0 BesEd wit h

thionyl .chloride, .the |atter ner.al I. ervi .Je olvent a
vve: I .ré/aICHOI’ESH’ée %:tgﬂtotl’l gpfhgpo e&&‘i}g@ﬁﬁc@?f@!eolﬁﬁ‘ﬁe\ég’ ?&P%%ert %&%g%%%dsof Vf or rrulsa
@b!'1) therapphdsged PasBotitidiBeadiB! AlkyEXERS Shfrodieride@agep! ofiydl ydrpnarse of

formula (I'l11). The necessary reaction time is 1-24 h, preferably 6 h. The
pr ef epmedientdpptapared 2y Riongelcattiond ¢ by feastingihsuaorzsp@ding Rigduvitipgptateghe

reaction mxture i urified al u chr omat ography., usi j esel gel 60
(ver croetlodi 36 Rotate i ot aRipel H Tl e lhiE TSP Re o ¥ sl of e

aci dichipsginWiiich 2B dRREN! QdrC hGbehiande GRRGAIN At eprepredi ¥e teetidhy F otll or i ¢
acid salt of the pure product. The quality and the quantity of the product
ar e detrespohdieg atmjdesiPrit: MBsphetb ogychkBidehBhel a¢id panides-aze preppisd P iagidatioas

needed for the preparation. of the.carboximdic aci a | .aster.

Hydr & m%?qr@épqn@mgtp%ﬂfghlﬁld?sﬁcﬁ?ﬁ%ﬁlg(%Ivfe)ﬂalﬁ%’woﬁ%cﬁ*ff 'ngl%iaﬁlgsc Drides are | a
(1 é)r«%fa?ededg't R&tion R MRE hsirapriate 8MBbyARIa8id VAP ibi¥R RhRkidp) e Gl genbiyessi on
of reconbi-ndnt NVDA receptors 30 To prove NR2B sel ectivity of our
conpoanie, aneeacst edd tsobrenbns cedll. Tni thesreaation| §f cempeunss phéorpadn (B Witht NIVDA

' bunj it . NR1(-3)/N
R CoPa RSN (6° SR e he ST RATEFDI o he e an Tk RERe

VeCt QhSnula (). 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
chromatography 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 salt
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 (I) and the benzil amines of formula (III) are either
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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SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010965 PCT/ HU2005/ 000078 -5 were

i ntroduced into HEK 293 cells | acking NVMDA receptors using a cationic

| i pi d- medwetzeab/o1dvg6ansf ecti on met hod [ Bi ot echni ques, 199PCEU20E2A(06()78:
982-7; Neurochem stry International, 43, 19-29. (2003)]. Resistance to
neonyci n and hygronmycin was used to-$creen for clones possessing both
vectors and nonocl onal cell |lines were established fromthe clones

pr oduedradntoduded It S 208 RO SRKING MDA eRpOW ﬁsmé:‘ﬁmﬂblﬁi@lshﬂi@-&lﬁ:dia%t ed
for their inhibitory action on NMA evoked cytosolic calciumelevations in

fl uort@@&’féﬁ&iomme&ioci inteshuiquere 1997 May g2(E%: N2 Nmocﬂmmxﬁdy Bgeraaidnaafid.cr

addi t,i,0 in agent Ket a | so res nt dur| ng
t he |1r?dg%t Mon ﬁh Ige?sggarnc? JO PeRpaY (?59‘510}93@}%18?’% gcgrjfg ncrE EWDR

ant agBdesiing ®oeNEttdré avd HoRoO¥nATRRAT UIRIRIe @sftaﬂlf&hé@%H Hieaéloﬁélﬁb&HHn 10
concentration with a plate reader fluorinmeter in rat cortical cell cuI ture

The ithe highest|raspapsecial M pEResuree rq?@mpgumbr\eercaq:st@cbﬂ)rohﬁu mhilgtoryraetion on

d R
R L A I e S R IR SO

see Jeffomsned 48412 h aBungrlitidR b tlfe]iﬁ&?c‘)ing Eenfreg stasflel (500! ;M Q/%s Qfso&%sleﬂher al
and central neurons and glia. In: Protocols for Neural Cell Culture, eds:

Fedordé‘flflgt@mdﬁt@ﬁdﬁag‘@htoﬂsewm cyth@xidiftana Press Inc., 51- 75 ) After

| soI q&gsgggrregg()? _ anglar dvvel I i m crllat es andtltlhe

tlloe waheamw&tlﬁﬁa&ﬂiramm@deﬂﬂhﬁ)rﬁmﬂtéruﬁ&& cBRical déﬂﬁbdltﬁ&r the intracel | ul ar
cal cium neasurenents after 3-7 days 1n vitro. Before the neasurenent the

cel I s wer dheoldaeelifar rraleiym seasyrearentsCyere- eratied LI en dyrémary| nepcantionl cezlo

2 wth t h t
sot Paes KB Rob dT 408 CnfifinB ! S b\ Rhntiohlst Pooffidiss,
v HEBES‘@rNBal 20 culbdyk géelﬂ@)ﬁﬁ@m 101 MBEHgECR IPE (1990 Prihlary 611 @.ﬁluﬁ»@sS&M hdrg test
conpounds were added to the cells in the above sol ution (90 1/ F

I ntr é’@@ ICPWE&NCB@P& ﬁ‘%ﬁ’rﬁliﬁb&blﬁr@%@iﬁ £0r\/bé¢1@aléénllr¢@1alr@mdswhd®r@ff S meardwder

uo r sce and ce al ci um
L AT DT AIERRERS: SR L SERLAoPiE
corrpommd@messaxmsﬁesaa@les \béfe RRASEnEd th AAmoSSHesd 6% % Rirl3%e a@ ByAT gh@vat i on
in the presence of different concentrations of the conpoun

Dose ﬂilee%aé%‘ﬁ@em%%lflmn@nd | C50 val ues were cal cul ated by usi ng dat a derived
conpound bt A BEEREMIE M RART ARAUS mealtieieh R abeL g B b
i nhi tﬁetfmenh@fneammhm&ler@$19em@1oa&ecgemh@muo@&a&ﬁraa@*agér@ﬂmerdyhmhbamM
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

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 assessed
by measuring the reduction in the cal¢ium elevation in the presence of different concentrations of

. the compounds. |

Dose-response curves and ICsq values were calculated by using data derived' from at .l'east

three independent experiments. Inhibitory potency of a compound at a single concentration point

30 was expressed as percent inhibition of the NMDA response. Sigmoidal concentration-inhibition
curves were fit to the data and ICsq values were determined as the concenfration that produces

half of the maximal inhibition caused by the compound.
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curves were fit .to the data and 1 C50 val ues were determ ned as the
concentration that produces half of the maxinmal inhibition caused by the
conpound.wBUWB®T1d4dFE SHEET ( RULE 26) WO 2006/ 010965 PCTpHDZARBéN000%8 -6
In Table 1, NR2B ant agoni st potencies of the nost effective conpounds of
this invention deternmined in this tést are listed. The results with the
sel ective NR2B antagonist Cl-1041 and the non-selective NMDA receptor
ant agoni stn Wkb180 INR2Besht@onisepa@emsisafchemostraffectias eomgponmds phthisTabéntioR. 5
Tabl e 1 NVMDA_ ant agoni st activity_of conpounds asured

f I uordetremined inibisnigef p listers Theapsulis Wil the selagive éptésﬂ%ﬂ (-3¢ patibeng
|1 i | . 0% -
i B8 gﬂ%&%%&%@&?g&@%%éﬁ@zﬁ%ﬁ% ﬂf%‘f g izré%%ﬁcef%dif Efoo] B% %ef %l V@L 975 5

57 21kbR2.59 51 3 81 432 4 83 369 4 87 422 6 92 319 4 94 213 4 97 125
45 118 224 5 119 401 3 123 129 4 IIFIZ7bISI3 6 128 220 3
able

NMDA antagonist activity of compounds measured by fluorimetric method on cortical cells

or NR1-3/NR2A subunit expressing cells

Compound of
Table3 Cortical cells NR1-3/NR2A
| ICso[nM] 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 22 6
oz 319 4
04 213 4
7 125 4
118 224 5
119 401 3
123 129 4
127 373 6
128 220 3
129 52 4
130 | 266 5
131 57 s
25 277 5
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129 52 4 130 266 5 131 57 4 25 277 5 SUBSTI TUTE SHEET (RULE 26) WO
2006/ 010965 PCT/ HU2005/ 000078 -7 26 418 6 29 232 3 30 224 3 31 143 4

32 170 4 wBoAmo®s 67 359 3 68 160 4 70 594 5 71 45BCI/HU2R0sI000®8 103
257 4 107 493 3 126 519 5 109 218 3 110 702 3 ill 417 3 112 69 4 138

232 3 139 397 4 142 202 3 143 15873 145 318 3 146 287 4 108 742 4
106 198 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
72 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
7 209 5
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38 159 3 73 209 5 SUBSTI TUTE SHEET (RULE 26) WO 2006/ 010965

PCT/ HU2005/ 000078

i nhi bi

tion at 10 Mn

-8 Tabl e 2 NMDA ant agoni st activity of
conpoundsworassressby fluorinmetric method on
subunit expressing cells 5 Corti cal

corti cal

r ef erenc

| C50

e

eelrim2o05/08Riz8 3/ NR2A
cell s NR1- 3/ NR2A Code of
reference conpdunds Cl-1041 6.6 4 21.0 1 Co-101244

[nM n %

23 3 -8.71 EMD 95885 351 0.11 CP 101,606 41 3 2.5 1 Ro 25.6981 159 4
483 5 -2.7 1 M-801 37 3 T 1C50=386 nM 2 The

1.0 1

reference conpounds are as follows; Cl-1041: 6-
2- [4(4f|uoro benzyl) pi peri di n- T
; rerehie

-3
1-[ 27

Erythro-ifenprodil

{

t hanesul fi nyl

}

958850rt1cal cells or NR1-3/NR2A subunit expre551n£cells

ﬂuorlet'lc method on

ne ENVMD

6-[ 3- (4-1tl uorobenzyl ) pi peri di ne-1-yl] propionyl]-2,3-di hydro-benzoxazol - 2-on
CP- 101, 606:
(IS, 28 ="1=(Z-"hydroxypheny! roXy-4-phen ne- I-yl )-I - propano
|  Co04111103: 1-[2-(4- hydr oxyp grnéo%ig) et hyl ] -4-(§h$¥uorkghﬁzvl ) pi peridine Ro
256981: Code of ol % inhibition at 10 pM n
R (R Sréfelgenéélc&}ﬁgélﬁiﬁépheny 5) IéM?ret hyI 13-[4- (phenyl net hyl ) pi peridijn-1-yl]-1
- 15 propanofgjdfenprodi] '
erytliro-2-(4 %)enzvl pi Derl di r§06) 1- (4%hydr oxyoh@ijﬁﬂ )-1-propanal - 801:
(+) - 51 Met hyCe-10124k- di hydyr o- S5Hsdi benzg[ &, d] cycl nge;pt en-5, 10- i nilne Di sorders
whi ch Hray—be ngei+ﬁiﬂl'y4reated wi--h--NVBA—aRtageri-sts—attng—at—NR2B
site, as r@@%a recenftly B Lofti§ [Phar macoDdgy & Therapeutics|, 97,
55-85 uuus@ 20 schizophreni 4, —Par Ki nggrr S drsease, {Auntj ngton' s
di sease, excCi tlo OXI CI U evoké’d by hyBO)l a and ischem a, seizure dijsorders,
drug abuse,R@Dsep&E n, especi %éy neugopat hic, ipfl ammatory and

Erythro-ifenprodil 483 5 27 1

MK-801 37 3 ICs5p=386 nM 2

" The reference compounds are as follows:

© CL-1041: 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,2S)- 1-(4—hydroxypheny1)-2—(4-hydroxy—4—phenylpipcridine-—1—yl)-l—propahol
Co-111103: 1-[2~(4-hydroxyphenoxy)ethyl]-4-(4-fluorobenzyl)piperidine
Ro 256981: R-(R*,S*)-1-(4-hydroxyphenyl)-2-methyl-3-[4-(phenylmethyl)piperidin-1-yl]-1-

15

propanol.

Ifenprodil: erythro-2-(4-benzylpiperidino)-1-(4-hydroxyphenyl)-1-propanol
MK-801: (+)-5-Methyl-10,1 1-dihydro-5H-dibenzo[a.d] cyclohepten-5,10-imine
Disorders which may be beneficially treated with NMDA antagonists acting at NR2B site,

as reviewed recently by Loftis [Pharmacology & Therapeutics, 97, 55-85 (2003)] include

20

schizophrenia, Parkinson's disease, Huntington’s disease, excitotoxicity evoked by hypoxia and

.1schem1a, seizure disorders, drug abuse, and pain, especially neuropathic, 1nﬂammatory and

v1scera1 pam of any origin [Eur. J. Pharmacol., 429, 7 1-78 (2001)].
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visceral pain of any origin [Eur. J. Pharmacol., 429, 71-78 (2001)].

SUBSTI TUTE SHEET (RULE 26) WO 2006/ 010965 PCT/ HU2005/ 000078 -9 Due to

t hei r redwoediciiomsef fect liability conpared to non-sel ectriHieodsddo7s

ant agoni sts, NR2B sel ective antagonists may have utility in di seases where
NVDA ant agoni st may be effective, sBieh as amyotrophic lateral sclerosis

[ Neurol. Res., 21, 309-12 (1999)], w thdrawal syndrones of e.g. alcohol,

opi 0i ds oDué & dienerelifded Gidenelfett tability to 1whlseldrtiy@ OOADIA aftagonisey! ar
spasm [ Neurosci. Lett., 73, 143-148 (198 )], denentia of various origins

[ ExpBiRZBopelactive| anjRgonist. TRY Lapye 191131239171 @%S%SZWGG!F] NMIpA| antpgondd gnass ?Pon
m gré‘ff c‘%fv héfchﬁauycemt%gh %Qtepa? fel Jf Eﬁé\% rﬂ%ﬁ 36&%(%99@ Wittt

retl n| CO tl nni earl ng er spect

mr&ﬁ& 6ﬂ9?8)11061|it$1 Miﬂoﬁl@/cﬁaibﬁzmb Medigaid aneshop Bepsiid. AFR] 1-A8t[ROOTD],

Accordl ngly, ective amounts of the conpounds of e invention may be

benefjuseudin spasm ONeesri flgit.. (Be 143448 ﬁl&W)]oqiemmg@éwmouSrqrw B?fprqt QEPFP or
spi nﬁjlopcor q}rgt Ol w&%eg@i a%ﬁpe%y,qu% s1(t)n m1 a'u?e' g]%ga tcha gnepa

deve e t-b €r'ance r'ease use ent’l F awa

syndaReRRrsdf tHE H@ina 0. g.abMSBre€inilis), A AR6Ak, asQﬁhhaQ idBivey, heaedl 106s [Drag Mewisc CNS
di sorders, chronic neurodg}ggneratwe di sorders, such as e.g. Al zheiner's

di seES"épquéi_kﬁ?ﬁsiﬁ? @9%%) sad Opl(ﬂﬁ)th?lgtt@fﬁa@nahPaé@é%Ph@é}pﬂ] and chronic pain

sLat eSS, SR ALY 60 Doyind L BSTRU e hBAEARY] 0 2

$0li t akddyfot mettﬂﬁtrﬁ&ftrdif abuR i@l MG S Of bedh of PR Soid] @n&anaa‘@ﬁiﬁ)rc‘dem@landa tans
(drugs) can be in solid, liquid or sem|iquid formand pharnmaceuti cal

adj u9pieid EpYmanef waam,ﬂeﬁ@lpbmpﬁl of toheawcaede&trawof ise RognEalcadnvifidewaled in
pract h(ﬁc)mgsugthdx% r (& aFc’éﬁ&l?' § S & or d' ' §qhem1é PRI dfsﬁ{d%rs Webiicng °r

emul STVTRG Sgents, osno predst uencing, avorirng or

ar onaeuxbu@neﬁﬁvev\@ﬂsdmdas sfu@h Avikat Aqmreﬁﬁ&rmsdag: PhrkifoR ddaed)-Hinevbieh R
addi tives. The dosage required to exert the ther apeutical effect can.vary

wi t hidiseggiedpain and ehyonia @aipystates, gchfasterge seuropathie phiddi vi dual r eqw rements in

Tondi 1 on HRE0PRRTEAT e fiivisH P A Rl PG AR ecent il Sl AR Be |

sensbddvastsyc®br di@bRah Iﬂmbnﬁgﬁgm&natc&moapédn\@sitﬂaﬁé exlieeOtomp@itichs Q&m?s)
adm ni stration and nunber of 25 daily treatnents. The actual dose of the

act i ¢an pagr ediid dtqutcborb%emihémdcfaﬂnsaaﬂmhme@mabMﬂﬁ@n ag au@iﬂ@rjama@ﬁalmg

e i PRt Eichct b Butbonth sk e SRS W e btBeR eyl et G ng

t o t BRbilRERS SRttigNMeEhniOHyits Aghdty, ﬁthﬁd Bsifoték] pic@suk@init@neingaghvorRg or
ingredient in a single dosage unit. is, ~of course possible: that t he

afrousrongAtizinge anwell @%fmmglaéem-@mmmmmrfemdﬁmsm@v e aditbieds -t he

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, depending-on the stége of
the disease, the condition and the bodyweight of the patient to be treated, as well as the
sensitivity of the patient against thé 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 pﬁysician 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,.

- capsules, pills or Iyophilized powder ampoules useful for the preparation of injections, Liquid
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30 upper or lower Iimts defined above. The solid fornms of the

phar maceuti cal conpositions can be for- exanple tablets, dtagees,.

capsul es,wpi2béezn10965! yophi | i zed powder anpoul es useful fecTiHRgV®@pEsati on
of injections. Liquid SUBSTITUTE SHEET (RULE 26) WD 2006/ 010965

PCT/ HU2005/ 000078 -10 conpositionsl@re the injectable and infusable
conpositions, fluid nedicines, packing fluids and drops. Semliquid
conpesiposRides arNthb énjettablreimd Snfubdles eobpositionanftid shakding, pholing #sidanud
suppositories. For the sake of a sinple administration it is suitable if
the @IeBF-nBeIBiligrdaromBesidens cahde wniEsRis | LaSIHSs £H8MSniSEE RS r{fl&i“HF%@n‘f he
amoupt 8&&&@? active ingredient to be adm nistered once, or a few
nultlﬁwes or 'a half, third or fourth part thereof. Such dosage units are
e. g. tablrirshe whlecdt a siaipld adpinhatieditvs thitapioifuhs pharonotiiticgl ¢drepdsilons ng or
gquartering of the tablet in order to exactly adm nister, the r%gyired

ahrousImprisedqsrgs Mnity eontairrgithe gmountal|thy activg AlFedign4p &g 2dPEHSEIRI LY Lol ubl e
| ayer .l upe t ' 10k R, gsli188t whieRt ent
art of PR EEGEE: hEe 2R Soheh PATRRLor, MR Puni b Bk IR HFET

ef f eedn bapowtieredchiile \vesbval poorhytirgnibafsiiiag iongubherirecof the tahigt éulioeder .to The
phar maceuti cal conpositions for qral adm nistration can contain e.qg.

| act %ty pdmginigienihe &gu_arﬁéawpwtow%ammg%%xynet hyl cel | ul ose,

et NY! Cel Fii8s San ROLINLVAm BY BERILABRIa Y i bRIFI oshRS U RRal SURE Rord

granul ati ng agents. Potato starch or mT<crocrystalline cellulose is added as
16 dimgirettieng cattetrafi@gfavimg theittombhtr. Sady tabjrécire mnricfcoated Al ehyid effgsiadan can

al so_be used. Talcum <collaoidic¢ silicgic acid, stearin, calciumor

magn 8% puNsed ke dyeneansulsbing dispci e Begrefisghesi ve and lubricants. The tabl et
can be magf ?ﬁa{rﬂlﬁg&tfccglr o?(ﬁtﬁﬁi?iloﬁs RY ol b AafHidh @ cort@h VR R3¥ oP§RAT NT-
The m xed active I ngredients and excipients, as well as In given case part
of t laeextiipient egydanh Tatfor ym2thylyekhiiodeanethyidellnlge, pajydaoylsyyralidohobi stawh
aqueous al coholic solution of the binders in an a&gﬁppri te eﬁiaﬁrgnt, t hen
t he §r%ihas Rinderssorgrapnlating agents. fofateyistarehy o FEAPSTYSRIGE | ehpPse ed as

ti j a S tﬁﬁggr@: - j at L RGed Phide 1S
ggesggg& ?%thont g%mesf .bﬁf ﬁd gl er?tegtg}sgle{d@at agﬁfgﬁgée&#aﬁgw\?\j t he hal vi ng
gr oovelldidicesiléeic tabid, atatin} adi¢ciami @mmaghesnimatibate aarbebeserted eantiiadlgssiveyantlr om
the m xture of the active ingredient and the proper. 25 auxiliaries by
pr esdybgigantsn gi ven case, the tablets can be coated by using additives.
commonly s egdidineahe Hﬂaﬁﬂiﬂaﬁf‘eﬂtﬂ&@ka@é}% & %rwlat%?@@‘m&veﬁ Bngésﬁﬁg.S,
flavoring, coloring agents, such as gar, ceflulose derivatives (nethyl-
or eflhyhdeéd adtivs éngredidnts nmd axdipieytsredts iwdllcas ih gieaeasepard 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
sugar, cellulose derivatives (methyl- or ethylcellulose, sodium carboxymethylcellulose, etc),
polyvinyl pyrrolidbne, 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 using

water, glycols, oils, alcohols, coloring and flavoring agents.
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pol yvi nyl pyrrolidone, calcium phosphate, cal cium carbonate, food coloring
agents, food | aces, aroma agents, iron oxide pignents, etc. In the case of
capsul es wbeosiotbasse of the active 30 ingredient and tireTarvenbds/@oo78s i S
filled into capsules. Liquid oral conpositions, for exanple suspensions,
syrups, elixirs can be made by usindl-water, glycols, oils, alcohoals,
coloring and flavoring agents. SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010965
PCT/ HU20054,00Q¥ 8dmmiskalier tHee®bhdosidiiigfsrhfuddtédin duppodmmies i lyswrsi The

formul ated in suppositories or clysters. The suppository can contain

besi sppobitorscan gentpingreside dhe activeaingiedient 8 gagisr.| WCaHEE FLeRf BIOsUPPTEPTor v .

Carriers can .be vegetable ojls uch r t S98 I i

trig %betrsl %fg’sbeo‘fe,g gl-e 6@%’ sfugfe ¢ §/hy erge %?p‘?@é%%@g%pggf tﬁglg\écar %?Ogrcez_glrlig etrtyt' he
t r adgcid@nBreféhigps Ble) carfib® afider Vel B88E diagRt WitepboloThgentivusingradieneds wi t h
the nmelted adeps pro suppository and the suppositories are noul deij. For
par ehempgineqanly Aiixadrwith e meled eémsdg@ BYRP9SifaSY fest thg SEPRASItGECS g Bopidgs

sol ution. JFor manuf ' t inject. | Ut i - aet | = ngredi ent s
e di ssof el el Bl e SRsEhbRl, THRAON o WAt KAuAOTEE
suchnasufikieiab did@festion solgfioteihe @asee ingreditdisure dRsuiecdin distiliddi witeremd/or f or
exanpl eﬁgol i oxyet hyl ensor bi t ane- nonol aur at e, -nonool eate, or rlgst earate
( Twedhdifprent oreppiceioleols, Habaas Spelethers ingied Gash s be pressace ahsohtdiZeEont ai n

differe i i.ari s Vi S | 0
ot hy FerarafE oligi B erp oo ORI | HnBYERL Por bibnoBXATR, Clyeep 20,
and Dwegh o) Tase $0)CcThe ajsehhestition eargalsh icdni diffefére durjliacics,cmcs @b ut i on

containing the active ingredient of the invention is filtered before it is
fill CERSCRRS ABRpGUfesexamply sthylprdigmine teiraacgtates pg wiellas |RH adjusting jgenpRadact i ve
i ngredient__i:s 0 i Lt can. -Stabj | I pon. The
Fo| SRS oS EL AR Rkt aledSRpdd ETaBER Y, i ft ML ARGl .0

| i M taafiveoihgredityinay theGhvdntioh 64 fiaded Gafore ithie dilled imo wngoulek, &kt v siedived
invention were characterized by high performance liquid 20 chronatography
couplafgr idingass sel ective detector (LC/MS) using HP 1100 Binary Gradi ent

r omat ogr, AT a S Ler L : nn),
g?)nt roll eéﬁ%&@"%é}ﬁ%%%tégh%g; {C&gicé&%ﬁmgggtagﬁg%ggg? %%tqiézrg@(;mrlgs used to
acqui re UYhspRtlbivengaexaddSeq illustraft theminvahiiore xythiouelnd sntemtien ériimitatied usi ng

HP MsD (Agil ent, Wal dbronn) single quadruple spectroneter equipped wth an
el ect?Pp¥p¥-ay i oni zation source to determ ne the structure. 25 The

synt W&irﬁ@t%ri%&gﬁ’&teﬁm\ﬁere dissolved in 1 m of DMSO (Aldrich, Germany). 100
gl of

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 and 240

nm. All experiments were performed using HP MSD (Agilent, Waldbronﬁ) single quadruple

spectrometer equipped with an electrospray ionization source to determine the structure.

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

30  evaluated by the following formula:

k'=(tr-to) /to -

where k'= capacity factor, tr = retention time and to = eluent retention time.
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each solution was diluted wth DVSO to 1000 gl volunme. Analytica

chromat ographic experinents were perforned on Di scovery RP CG16 Amde, 5
cm X 4. 6 wonosimesol uim  from Supel co (Bel |l ef onte, PenmsylHizooszooomst h a
flowrate of 1 m/mnute for qualification. The obtained conpounds were
characterized by their k' value (puriZy, capacity factor). k' factors are
30 evaluated by the following fornmula: k' = (tR - tp) / tO where k'=
capaci ty ThetpelneitRvas rifluefdacetit 4didéTRAY (3igms, Ektieanty) cedteiningoh 1% weter,
SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010965 PCT/HU2005/00%878 -12 he

el ueftte Regduent wep Joro aessenivile gMgrokr PAyminy) GRRfaindas fe ) T ﬁidaﬁ%vﬁge R )

wat er, &l r 0.1%
TrA SrepibyENcR el Wartn WARCIRR Koy KRS ess R0 SRR A
elue@mnﬁﬁmfjnnﬁmﬁssing to 100% B el uent over a perlod of 5 nlnutes 5 The
process according to our invention is il|ustra ta

f 6l 1 owi ng H%tPfO‘W?naP‘Fq;f@méx@n’B‘PIeg“’e@lgﬁsilsl #W@ Td @ﬂ% tEs)fb ﬁ@vg’@o%?tologes
PCT/ I hﬁﬁggéggﬁ)g -13 Exanple | N-Benzyl - 1H—|ndole 2- car boxam di ne

hydr oc a) 1H I ndol e-2-carboxylic acid am de A mxture of 10.0-g
(62 mml) of 1Hindol e-2-carboxylic acid (Aldrich) , 10.0 mM (76 5 mol)
of thionyl chloride, 100 m of chloroformand 1 drop of dinethylfornmanm de
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 %9 of the title conpound. M.: 231-232 C- | b)

1H I ndol e-2-carbonitrile 10 A m xture of 8.96 g (56 nmmol) of

1H i ndol e- 2-carboxylic acid am de, 26.0 nil (279 mmol) of phosphorus
oxychloride 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 |h.
After separation the organic layer is dried over sodiumsulfate and
concentrated. The residue is purified by colum chromatography using

Ki esel gel 60 (Merck) as adsorbent and hexane-ethyl acetate = 4: 1 as
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15 eluent to yield 5.28 g (66.4 %9 of the title conmpound. M.: 94-95 C. l¢)
1H I ndol e- 2-carboxi mdic acid ethyl ester hydrochloride To a solution of 20
m of satwoavebihgsdr ochl oric acid in ethanol 2.23 g (15p¢Tmuzb)s/0mb078

| Hi ndol e-2-carbonitrile is added. The reaction mxture is stirred at 20 C
for 2 h, then concentrated and the esidue is crystallized with ether to
yield 3.1 g (82 %9 of the title conmpound. 20 Md.: 170 C . 1d) '
N-Benzyl - 1H i ndol e- 2- car boxam di ng.hydr.qchl ori de To a solution of 32.1 ny
(0.3 mml) of benzylamine in 1 m~oi nol, 28.2 ng (0.15 mmol) of

1H i NdBbgzyE-1ERIndole- e stiboxasiidine hpgtochkiride hydrochloride in 1 m of ethanol
IS a(ilded The reaé:tion mxtuyre is stirred at roomtenperature for 6 h, and

t hen e pgl € s 25 purified by col unm chromat ography’

usi ng Ki e|n?ﬁ|].6 ) z3 0 : E‘%fd% I : as
el uent. The ragt(%o@é\&%gﬁ%arﬁlﬁf)ﬁgﬁt e p%e?ug%rbg#%ﬁg%ll%l |edH}v)vi tl(EOAhﬂ 7é

hy dr exhbIpiof chiomd ichloaidel, e nf clhalbedorn ed duiadp df damdhyifeemgoadst istrgfluxedt he
product_are deternined by HPLC-MS method as .described g?ov d@g = 2%46.
The &b2h-i The eactio miEBIcels2cqolidhiox 20 Hi PowEA dnter fynixpye %f? Chi2erPde
deri ' COV | 13 - [ : ' t he
conp RS sotfdor BHETA s o 6 il lfeqFor M8 P, Befichill BRGHICP MR 0tt

1H i aald®waskkdositbext iocrile i3heac®ord) staht dtlé bempaindoNMptexsarided.in  Exanple 1
and are characterized using the above characterizing nethod. SUBSTI TUTE
SHEE 1L RH-ldoky2-yyrbomtide 010965 PCT/ HU2005/ 000078 -14 Table' 3 Y BXc X i H

goH NH2 Cly X five §F 5967 K56 DNRoD Vo TH-indd1€2 48rbogylid acid amide, 26.0 ml (279

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

QAL PP

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 ethanol,‘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 () are prepared
from the éorrésponding ‘1H-indole-2-carboxylic acid according to the method described in

Example 1 and are characterized using the above characterizing method.
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'"'H2.78 H3.01 3'CFR3 CF3 4 H3.02 RH2.51 5FF 6 H2.56 H3.01
7 a, CG 8 H3 14 Cl1 CH3OOCCH3 9 H 2.82 SUBSTI TUTE SHEET (RULE 26) WD
2006/ 010966 2peI1662005/ 000078 -15 OCH3 CH30 , H 2. 66 PLO/HU208HB0G482. 69
11 OCH3 OCH3 | H2.47 12 OCH3 C 13 H2.67 C H2.76 14

\ -14 -

Table 3
Y
A/B%C
l Z

X [ H

H NHy ci° v

Y
A/E%o
I z X K’
No
vV
/O H 2.46
1
F3
c:@ H 278
2
Q\ H 3.01
3 CFa
CFs
Q/ H 3.02
4
H 2.51
5 /O\F 5
F
H 2.56
o | T 5
C cl
H 3.01
oy :
jge
H 3.14
8 cl ‘
CH30 OCHa
0 “ ;O/ H 2.82
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H2 73 15 CH3 CH3 H2.8 16 H2.61 17 OCH3 OCH3 H 2.58 18 \ EtO\ H 2.85
19 0 H2.56 20 H-4.01 21 SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010965

PCT/ HU20080Q06d8065- 16- F F 22 H 3.57 F 23 H 3.98 &cF¥ci/H26d5/002078F Br
25 H3.86 s H 3.83

-15-

CHaO H 2.66
10

/@\ H 2.69
11 OCHs
‘ OCHs
/@: H 2.47
12 OCHs

C
H 2.67
13
Cl
H 2.76
14
/@\ H 2.73
15 CHs
CHs
H 2.8
16

17 . OCHg

OCHs
. H 2.58
18
EtO

H 2.85

19
o
O

H 2.56

.|
O H 4.01

%
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26 Br Br 27 H3.88 OCF3 28 H3.99 FH3.54 29F, 30F H3.53 31 FH
3.52 FCH 32 H3.73 OCH3 OCH3 33 H 3.35 OCH3 SUBSTI TUTE SHEET ( RULE
26) WO 20W6/2006086%5 PCT/ HU2005/ 000078
OCH3 CH 36 30 f H3.67 OCH3 F

-17 F H 3. 64 34 RETEHR00300BD78. 66 35

- 16 -
F F
:Q/ ‘ H 3.57
22
F
/@ H 3.98
23
CFj3
F
/@: H 3.61
24 e
Br
jij o) 3.86
25
J@t B | sw
26 Br
Br
/O/ H 3.88
27
OCF3
/O/ H 3,99
28
F
;@ H 3.54
29
F
T Ho| o
30 e
_
4 Q H 3.52
31
F‘
CH
3:@ H 373 -
32
OCHs
OCHz , '
33 /@[ H 335
> OCHS3
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\' I H3.671 37 CF3 cl H3.913 38 ci CF3 FH3.94 39 FH3.67 40 CF3 41
F3/ FH3.45 CH30 42 H5.23 5-F 2.53 43 01 F3 5-F 2.91 44 5-F 3.09 45
' CF3 SUBSVORUk18HEET ( RULE 26) WO 2006/ 010965 PCT/ HU20@6ma0200520000788 / CF3
46 | 5-F 3.06 F 5-F 2.64 47-48 CC | 5-F 3.13

- 17 -
F
H 364
34
F
CH3s0O.
;@\ H 3.66
35 OCHg
CH3O.
T | a |
36
OCHs
F
/@ H 3,671
37 CFs
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F H 3.94
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44
/@ 5.F 3.00
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CH30 OCH3 5-F 2.91 49 OCH3 CH30O 5-F 2.77 50 OCH3 / 5-F 2.81 51 OCCH3 /
OCH3 5-F 2.61 52 OCH3 5-F 2.91 531 C Cl 5-F 2.77 54 5-F 2.81 55/ CH3
1 CH3 56 WOo2e6/@0®% 5-F 2.91 57 OCH3 OCH3 58 5-F 2. 7PCTHIBBB/0DWIE SHEET
(RULE 26) WO 2006/ 010965 PCT/ HU2005/ 000078 -19 EtO 5-F 2.81 59

-18 -

CFs "
46 /@ 5.F 3.06
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47
Ch_ Cl
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48
CH30O QCHg3
;©/ 5.F 291
49

OCHs3
CHs0 5-F 2.77
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OCHa
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OCH3
OCHg3
/@[ 5.F 2.61
52 OCHs
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55 CHa
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0--\ 0 60 5-F 2.61 5-F 0.75 61 F 5-F 3.98 62 CF3 Br 5-F 3.87 63 5-F
3.9 64 Br Br 5-F 3.83 65 OCF3 5-F 4.05 66 F 67 5-F 3.66 F CH 68 5-F
3.7 OCH3wOGhHH/Eed6s3. 16 69 OCH3 F 5-F 3.75 70 SUBSTI TBCEHHESI(RYLE 26)
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5-d 3.97 CH3O 5-d 6.55 117 118 5-CH30 2.51 F3 |

. 120 5-CH30 2.55 c¢ ~cl

2006/ 010986 2peIbg2005/ 000078
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140 OCF3 5-CH30 3.88 141 F 142 5-CH30 3.42 F 143 F/ 5-CH30 3.34 F OCH3
OCH3 5-CH30O 3.32 144 OCH3 SUBSTI TUTE SHEET (RULE 26) WO 2006/ 010965
PCT/ HU20080Q06d8965- 26 F 5- CH3O 3.52 145 & F CH3O | 5- ed3@Ro&slooodr46 OCH3

g:-lg 5-CH30 3.61. 147 O CCH3 F 1482%-CHBO 3.88 \ CF3 F 149 5-CH30 3.74

5-CH;0 3.52 .
145
~ F
CH3O.
j@\ 5-CH;O 3.51
146 OCHs

CH3s0
;Q 5-CHzO 3.61
147

F
148 /@[ 5-CH;0 3.88
CF3
F
149 j@\ 5-CH;0 3.74
CF

F3l F

150 i\g/ 5-CH,0 3.65
CH30

151 ;@ 5-CH;O 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
consisting of eﬁtero- or gastrosolvent film, or of sugar and talc. The dragées are polished by a

mixture of beeswax and carnuba wax.
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/ F F3C 150 5-CH30 3.65 \ CH3OQ 151 5-CH30O 5.56 The used aral kyl am ne
derivatives are commercial products. Exanple 2 5 Preparation of

phar macewvocads/moeposi tions: a) Tablets: 0.01-50 % of aeCirw2005g0edsent of
formula I, 15-50 % of |actose, 15-50 % of potato starch, 5-15 % of

pol yvinyl pyrrolidone, 1-5 % of taltc279.01-3 % of magnesium stearate, 1-3 %
of colloid silicon dioxide and 2-7 % of ultraanyl opectin are m xed, then

are gy @aphdbéed by wet granulation 10 and pressed to tabl ets b) Dragees
film:oate tabl ets: The tablets rrade accordi ng -t.0 the net ? lggﬁf‘%’éﬁ
’r

' ?blove ar e 0.01c¥hTberf astive ingredient of domaylafi hg %ol spdiwpdaury] s
bees it To AR ARGe, BBk EH IEGE ARl SRS ¥ RroslTK i Eutte

PCT/ Ht2000ughNAhRed, tRe/mixapreGapssstdtbhrodgh@lsicyd abid Gifled it haré gelagn egpselss. of

formula I, 1-5 %of sodium|lauryl sulfate, 15-50 % of starch, 15-50 % of
| &ct ddSuspensionssf col | oi d silicon dioxide and 0.01-3 % of magnesi um

st ear at_enx%sdd&&g)r&gﬂfikmmf &g&ggergowf&rﬂlﬁa Papsodyt & idghn y «ﬁbﬁ&@ and

filled gelatin caps uspensi ons: ingredients: 0 01- %
of adti-8e% iofigitediadt0.0f- OfZO%mflrﬁpdgm Godiudn Bethfy] 4-betdwmybepdoax), @05- 0&).21%3 % of

0. 00 Gpoby0 B aloFirbop LPENETRco it Chapol 1ot Jactiaite BErdy oo, 1- 5
% of B8oth %%E‘BF @)bﬂo Jog éor%ggg }70f‘}}o ol golﬁtgcﬁﬂtand 36- '56(% %f@fs’uﬁ@c[ Ridepl (70 %

aqueous so Stl led water. 10 To solution of nipagin
aod citri dcagildionoflipagin ahddiisividcideth MRimdrof distilled podter, sarbdgeldisiaddedsimal |

D0~ 12741 HB W U HYURBAGGLF FOAR ToleThRoreRd & K2 TPRE B queous
sol utdoBfinPhy®BkRALiR11 ARGl difiBleaYwhBe the aqueous solution of sorbitol and finally the
ethanolic raspberry flavor are added with stirring. To this carrier the active ingredient is added in
small portions and suspended with an immersing homogenizator. Finally the suspension is filled
15  up to the desired final volume with distilled water and the suspension syrup is passed through a

colloid milling equipment.

e) Suppositories:
* For each suppository 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) Lvophilized 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 filtered so as

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.
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et hanolic raspberry flavor are added with stirring. To this carrier the
active ingredient is added in snmall portions and suspended with an

i mer si ngwvbaomgamezat or. Finally the suspension is fill edTMuU20gs/doc78he
desired final volune with distilled water and the suspension syrup is
passed through a colloid mlling écﬁﬁ'prrent. e) Suppositories: For each
suppository 0.01-15% of active ingredient of fornula | and 1-20% of | actose
are Wliat@g@xlsm' xed, then 50-95% of adeps pro suppository (for exanple

W't epsol poled to 35 he m xture of active
i ngredi ent %%%Wr@iefg?@rb%”ﬂ’ﬁ% SFyatives Qf %muf?o@%gem zator. The obt ai ned
m xture is nmould in cooled forns. f) Lyophilized powder anpoul e

conpositions: A5 %solution of mannitol or lactose is made with
bidistilled water for injection use, and th olution is filtered so as to

have sterile solution. AA0NQ1-5 % sol uti omoe e active ingredient 25 of
formula | is al so made—w [ 'tiIIlddwaer znjectjion use, and this
solution is filtered soa Hn\il/ais\oj»%laﬁon. The )e two sol utions
are m xed under aseptic condlt ons fill'ed in m  portions into ampoul es,

the content of the anpoul es |ql_|l yophi lized, andVt he anpoul es are seal ed
under nitrogen.. The contents of theé™“anpoules are dissolved in sterile water
of 0.9 % (physiological) sterile aqueous sodi um chloride solution before
adm ni stration. 30 SUBSTI TUTE SHEET (RULE 26) WO 2006/ 010965

PCT/ HW2eRa BeeA8ing#8 What we claimis: 1. New indol e-2- carboxam di ne
derivatives of forrrula (1) Y A"BC XHZ(t) I U HNHS5 - wherein the
mean®¥ng of ¥ liydroged ophdagasratora) Gnen akkybfi-@& Yalrﬂﬂpmmthﬂ@‘am(oxy,

T AOSRTEY) SRR A ol ISRCRIRRELY B SR8 Bl PELRIED
hal ogen at OHFk9fsuH§1|12ﬁh§i@6 oPHOMRly abstittted by a halogen atom or halogen atoms, C;-Cy
10 alkanoylamido optionally substituted by a halogen atom or ‘halogen atoms,
trifluoromethyl, trifluoromethoxy, C;-C4 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 -CHj- 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 -methox‘y¥ 1H~indole-2—carboxamidine,,
25 N-(2-ethoxy-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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10 al kanoyl am do optionally substituted by a hal ogen atom or hal ogen at ons,
trifluoronmethyl, trifluoronethoxy, C-C4 alkyl, Cl-C4 al koxy group, or the
nei ghbor iwgQ 2vb6anov6Z groups i n given case together w th @UE/HU20080008078
identical or different additional hetero atom and -CH= and/or -CH2- groups
can forman optionally substituted-427 menbered honmo- or heterocyclic
ring, preferably benzene, dioxolane 15 ring, A B and C independently are
-CH= gr oup3 othemft1cah&nnipSS1nbmsr egemiri®mn effeditehanpaht oft ey dodale-2- A

conpou ef [l owi n roup_of i ndol e-2-carboxam di ne _derivatives
. berg,f@ﬂ% ing ﬁ%t?\éa@gﬁ%o%fo%@pgp@-l%rem the meaning of A, B, C, X, Y, V, Z are as

N ( 2 e V- bg
N-( 2- etﬂio E gfrflzyl P%%%%Iﬁlérggocar%lgggﬁn‘?ggﬁga Q[-Waumhary materlals Whmh are
N ( 3- Gmtrmnly Ilusedzml prdetiogt hwkyas |catdiers) dedofpiente,adiiostas)i dabibzers, Wettmg or

N (2, 6- t hox yI) 5-chl oro- 1H-i pdol e- 2- car boxam di ne,
6-di rfett 855% a%%ii AN ASERG Pressyseriniamsing. HayBHeaR APmatizipg, as b Wl as

N ( 2- boxam di ne,
I\I—(Z,%{?E?l;%?lﬁgm t)n F%Iﬂgﬂag Oﬁ?r%ﬂgﬁlgl%g z g§2 carboxam dine and the salts
t her eof . SUB’Sd'de?UPﬁE pﬁtﬂﬁﬁig ﬂRLihEolE@)cabeﬁﬁﬁkﬁh@ 10965 vEeCH fddR0RIT) 0 hékein - 29
3. Pharmaceuti cal _c osi{jgns containing an effective a nt of the

i ndol e?ea@&gﬁﬁgaﬁi gf%e%d&l i%\?éq?s\/gé‘éendf’ Ponh L RAFE er\%éaogﬁ’the meani ng of
A B, C  Xeallinga cbMifidte aci@a) Peét&sﬁft%ﬁf@r&u?ar @hhe salts thereof as active
i ngr edi ent and auxi I i ary materi , which are commonly used in practice,
sch as carriers, excipients, diluents, stabilizers, wetting or 5

enul sifying agents, pH and osnotic pressure-infl uenci ng, flavoring or
aromatizing, as well as formulation-pronoting or fornulation-providing
addi tives. 4. Process for preparing the indol e-2-carboxam di.ne derivatives
of formula (1), - \/\hereé{] : ng of A, B C X Y, V, Z areas given

inclaiml-, c hact gting a(eprboximdic acid al kyl
ester salt of forrmula (I1) Q? H NH2 Anlon

D

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

15 Cy-C4 alkyl - with an aralkylamine of formula (ITI)

Y
A/B?ZC

w g w

\

- 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 (II) - wherein the meaning of X and R is as given in claim 1,
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- wherein the meaning of X is as given in claim11, Anion neans one

equi valent of an anion, Ris 15 d-C4 alkyl - with an aral kyl am ne of
faormul a (WOI2poeX010BC Z (I11) H2 V - wherein the neani rgT@EU205/dp07€, Y, V,
Z are as given in claim1-, 20 then transformng optionally the so obtained
i ndol e- 2- car boxani di ne derivatives of0~ forml a (I') - wherein the neani ng of
A B C X Y, V, Zare as given in claiml - into another conpounds of

f or mahdAqibn thyans 1T ioduovitigthia enelksildssing ofiGormelea@d) owhereigi the imrrgning of evd¥si ng

the exjsti ones, and/or by form ng salt. and/or |iberating the conpound
of fgr’%li}ak?%e aFrgb‘}r?PéﬁF(agnﬁy E RS _ Gese o5 5. Process as claimed in
claima4, g iﬂfé@és £ dlained if cthif 4/ 1EAEL L PRz & BebGALERUhFIRE SarB6kihidielakiyl

ester hydrochloride of formula fl) - wherein the neaning of X and Ris as
gi venlkiyhestdrdiydrathlorSeRSTorTuRE ISHEEErefiReEne@ind A X aobR(4 89 giyen in claim 1,

PCT/ HU2Q05/ 000078.,.. - 30 and,Anion.neans . Cl ion.- Wi th {he aral kyl am of
férnﬁpig(n}qni feans eP@i'rW]gh@eﬁ@g?ﬂlﬂBmSP.f Qg (I~ W%?re. t?’iné so?g%‘ ’\r/%n in
clai @ ¥ V17 headsifSLRCGait 1-3n BRSReschee bF HEB&OITe &hﬁt‘{y%ﬁné Bf e (Al c h a
cteri zedDbyreacting the carboximdic acid alkyl ester :

hydr ecthlemin the mo¢aning ofuhaB(Cl Y, V, Ziree ad givethin qlaiani ndn o alkapeld R is as given
inclaiml, .5 and. Ani on ans - ion - wth the aral kyl an of mul a
(11 - Mo RaPeSt st magmcrg e Rbagiadpucicpl” Qb Uofl BaVinel Bl Y™y 7 |
the ppapRN&Repbr aXeesSstoltfdNe 1d fhkYb 2k eQ &y fdikiig & idddld-R-carbosti@idgien the
meaning of A B, C Y, V, Zare as giveninclaim1l -, in an alkanol. 7.
Rpoc dssvitre afdoumde (0 riwhgreh therraeraing alA, Bofp ds i i Vo s algasi AEFINRZRIBd| ect i ve

NVDA recept or ant agoni st ef fect h racter.i z d.b vy, nmxing a
 ndoi“6-15 SRR et e s Fethel b ReFraindiefiryt Snfalpliy pletHER N ng
of  Awieh fre c8mmbnlVused iR pfachSe, FhoheR chitiedd, dkEpibnts OdillehR, PABIlRBE SWEiSRb] Y
acceptabl e salts thereof "as active ingredient and auxiliary materials,

whi ¢ lenailsfyengmgamksy plik eddiosmptia ptdsewe-infliushciag, Bavoringros, aremetizingnssyell as

O SRRl o S bPARye SAY 19 20eL sy PH and oot
o L SR8 R A\AIOR (S Rgap sl ot o

mammals — including human - traumatic injury of brain or spinal cord, human immunodeficiency

virus (HIV) related neuronal injury, amyotrophic lateral sclerosis, tolerance and/or dependence to

opioid treatment of pain, withdrawal syndromes of e.g. alcohol, opioids or cocaine, ischemic

CNS disorders, chronic neurodegenerative disorders, such as Alzheimer’s ‘diseaée, Parkinson’s

20 disease, Huntington’s disease, pain and chronic pain states, such as neuropathic pain or cancer

related pain, epilepsy, anxiety, depression, migraine, psychosis, muscular spasm, dementia of

various origin, hypoglycemia, degenerative disorders of the retina, glancoma, asthma, tinnitus,

aminoglycoside | antibiotic-induced hearing loss, characterized by administering

effective amournt/amounts. of an indole-2-carboxamidine derivative of formula (I) - wherein the

25 meaning of A, B,C, X, Y, V, Z are as given in claim 1 - or optical antipodes or racemates or the

pharmaceutically acceptable salts thereof as such or combined with carriers, filling materials and

the like usually applied in pharmaceuticals to the mammal to be treated. |

9. Use of an indole-2-carboxamidine derivative of formula (I) - wherein the meaning of

.A, B,C, X, Y, V, Z are as given.in claim 1 - or optical antipodes or racemates or the

30 A'pharmaceutically acceptable salts thereof for the preparation of a pharmaceutical for the

treatment and alleviation of symptoms of the following diseases in a mammals, including

humans: traumatic injury of brain or spinal cord, human immunodeficiency virus (HIV) related
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