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TETRAI—P{DRO SOQUI NCLI NE DERI VATI VES The invention relates to corrpowrﬁ;g

the general fornula [err] wherein A s aryl 5 R err]

hydr ogen, hydroxy, |ower alkyl, |ower al koxy, R CO or R COO, 4%/

| ower al kyl; R err] i s hydrogen, |ower alkyl or cycloal k
Rlerr]-Rerr] are hydrogen, |ower alkyl, |ower alkoxy, hydroxy or R err]
and R err] taken together are -(CHerr])[err]- or 10 Rlerr] and R err]

t aken t oget her i ﬁfnﬁ@aﬁé@% ‘E’m gftl’l%e g;n FhrRid4 Meceutical Iy
acceptable salts t ereo st of the g%ove escrbed 1soquinoline
derivatives and their salts are known cqppounds. In US patents 3.238.212,
3.067.203 and 3.217.007 these 15 conpoupds are stated to possess

anal gesi c, spasnolytic and antitu ve agtivigdes. MIl. Pharnmacol. (1976),
" 12(5), 854-61 describes tests of tetrafilydrer’soqui nolines for agoni st and
ant agoni st activity with dopam nB and|beta aden;gsate cycl gse system

A
R6
&7
wherein
A is aryl |
5 Rt is hydrogen, hydroxy, lower alkyl, lower alkoxy,
R-CO- or R-COO-, wherein R is lower alkyl;
R2 is hydrogen, lower alkyl or cycloalkyl

R3-R7 are hydrogen, lower alkyl, lower alkoxy, hydroxy or
R3 and R4 taken together are (CHg)yp- or
10 RE and R7 taken together are -OCHg0- and
n is3 or4,
or pharmaceutically acceptable salts thereof.

Most of the above described isoquinoline derivatives and their salts are
known compounds. In US patents 3.238.212, 3.067.203 and 3.217.007 these
15 compounds are stated to possess analgesic, spasmolytic and antitussive
activities. Mol. Pharmacol. (1976), 12(5), 854-61 describes tests of
tetrahydroisoquinolines for agonist and antagonist activity with dopamine
and beta adenylate cyclase system.

It has now surprisingly been found that compounds of the present
20 invention are NMDA-R subtype selective blockers.

NMDA receptors have 2 key function in modulating neuronal activity
and plasticity which makes them key players in mediating processes
underlying development of CNS as well as learning and memory formation.
Under pathological conditions of acute and chronic forms of

25 neurodegeneration overactivation of NMDA receptors is a key event for
triggering neuronal cell death.
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I t. hass now surprisingly been found that conpounds of the present 20

i nvention are NVDA-R subtype sel ective bl ockers. NVDA receptors have a key
function in nodul ating neuronal activity apd plasticity which nmakes them
key players in nmediating processes underlying devel opnent of CNS as well as
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di fferent NI%;Z fubunléiifq restuIB% I n N%{DA. gice tors, displaying different
phar macol ogi CEP 1P SHCERT POREPAF YO8 é’dﬁﬁ?ﬁ%‘ndi cations for NVDA
receptor subtype specific
Possible therapeutic indications for NMDA receptor subtype specific
blockers include acute forms of neurodegeneration caused e.g. by stroke and
brain trauma, and chronic forms of neurodegeneration such as
10 Alzheimer's disease, Parkinson's disease, Huntington's disease, ALS
(amyotrophic laterial slcerosis) and neurodegeneration associated with
bacterial or viral infections, and, in addition, therapeutic indications such

as schizophrenia, anxiety and depression.

D

Compounds of the present invention are therefore useful in the
15 treatment of acute forms of neurodegeneration caused e.g. by stroke and
brain trauma, and chronic forms of neurodegeneration such as
Alzheimer's disease, Parkinson's disease, Huntington's disease, ALS
(amyotrophic laterial slcerosis) and neurodegeneration associated with
bacterial or viral infections, and, in addition, therapeutic indications such
20 as schizophrenia, anxiety and depression.

Objects of the present invention are the use of compounds of formula I
in the treatment or prophylaxis of diseases caused by overactivation of
respective NMDA receptor subtypes, such as acute forms of
neurodegeneration caused e.g. by stroke and brain trauma, and chronic

25 forms of neurodegeneration such as Alzheimer's disease, Parkinson's
disease, Huntington's disease, ALS (amyotrophic laterial slcerosis) and
neurodegeneration associated with bacterial or viral infections, and, in
addition, therapeutic indications such as schizophrenia, anxiety and
depression the use of these compounds for manufacture of corresponding

20 medicaments, and medicaments containing these compounds. Objects of the

| present invention are also the new compounds of formula



bl ockers include acute forns of neurodegeneration caused e.g. by stroke and
brain trauma, and chronic fornms of neurodegeneration such as 10 Al zheiner's
di sease, Parkinson's disease, Huntington's,di sease, ALS (anyotrophic

| aterial slcerosis) and neurodegeneration %SSOCIated wi th bacterial or
viral infections, and, in addition, therapeujd.c,indications such as

schi zophreni a, anxiety and depression. Co énof the present invention
are therefore useful in the 15 treag C te fornms of

neur odegenerati on caused e.g. by s{rokﬂ'an- brain trauma, and chronic forns
of neurodegeneration such as Alzh‘lner [ sPar ki nBon' s di sease,
Huntington's di sease, ALS (any S Q :ﬂ cerosis) and

neur odegener ati on associ at ed viral infections, and, in
addition, therapeutic indications such 20 hi zophreni a, anxiety and
depression. Qbjects of the present inventi oY arérPhe use of conpounds of
formula | in the treatment or prophylaxis ofl di seases caused by
overactivation of respective NVDA receptor &ubtypes, stch as acute forns of
neur odegenerati on caused e.g. by stroke and brain trauma, and chronic 25
forms of neur odedmsreiml, ®*, RZcind RR7 laee described ae adeve Radkdnris dnos 2.

di sease, Huntington's disease, ALS (amyotrophic laterial slcerosis) and

In another aspect, the present invention relates to a method of reducing
acute or chronic forms of neurodegeneration which comprises
5 administering to a host in need of such treatment an effective amount of a
compound of formula L

The following definitions of the general terms used in the present
description apply irrespective of whether the terms in question appear alone
or in combination.

10 As used herein, the term "lower alkyl” denotes a straight or branched-
chain alkyl group containing from 1 to 4 carbon atoms, for example, methyl,
ethyl, propyl, isopropyl, butyl and the like. The term "aryl” denotes an
aromatic hydrocarbon residue, preferably phenyl, which may be
unsubstituted or substituted by one or more (up to three) substitutents,

15 selected from hydroxy lower alkyl, halogen, lower alkoxy or nitro.

The term "halogen" denotes chlorine, iodine, fluorine or bromine. The
term "lower alkoxy" denotes an alkyl group, as defined earlier wich is
attached via an oxygen atom. The term "cycloalkyl” denotes saturated cyclic
hydrocarbon residues containing 3 to 6 carbon atoms.

20 The tetrahydroisoquinoline compounds of formula I contain two
asymmetric carbon atoms. Accordingly, the formation of two stereoisomeric
racemates is possible. The present invention embraces all possible
racemates and their optical antipodes.

Exemplary preferred compounds are:

25 2-(6,7-Dimethoxy-2-methyl-1,2,3 4-tetrahydroisoquinolin-1-yl)-1-p-tolyl-
ethanol;



neur odegenerati on associated with bacterial or viral infections, and, in
addi tion, therapeutic indications such as schi zophreni a, anxiety and
depression the use of these conpounds for pgpnufacture of correspondi ng 30
medi canment s, and medi canents contai ning these conpounds. Objects of the

t i ti
wherein A Rerr]n QF‘*‘@*?Qaiﬁﬁ ?”ﬁ*ﬁ’%?’%% a8 3B  bove and mis

1 or 2. In anstrly yirgpagquinplin-1pk sent invention relates to a nmethod of

reduci ng acute ory . ¢ hy conprises 5
administering to a %gg{lbfoniaﬁé ) éuc reag Q%éﬂﬁﬂ‘ﬁ?&%l ve anount of a
conmpound of fi&E J@HOISWPBNJO hééﬂ,nltlons of the general terns used

quests on apear d?ﬁ%é@ td*ﬁ?r@?ﬂh%ﬂ% SRR oty P ds R ot S i,

"1 ower al kyl "6,d edigbes a strai ght or branched-
8,7-Dimethoxy-2-methyl-1-(2-p-tolyl-ethyl)-1,2,3,4-.
tetrahydroisoquinoline;

6-[2-(4- Chloro-phenyl)-ethyl]-8,9-dimethoxy-5-methyl-1,2,3,4,4a,5,6,10b-
10 octahydro-phenanthridine;
2-(6,7-Dimethoxy-2-methyl-1,2,3 4-tetrahydroisoquinolin-1-yl)-1-(4-nitro-
phenyl)-ethanol; and
6-[2-(4-Chloro-phenyl)-ethyl]-8,9,dimethoxy-1,2,3,4,42,5,6,10b-octahydro-
phenanthridine.

15 The present compounds of formula I and their pharmaceutically
acceptable salts can be prepared by processes, described in the above
mentioned references, for example, in US 3,238,212 or 3,217,007 is described
a process which comprises reacting a dihydroisoquinolinium compound of
the general formula

R & _R?
/
N

RS
20 R®
wherein R2 and R5-R7 are as described above,
with a ketone having the formula CH3COA, wherein A is as described above,
in the presence of a basic condensation agent.

| The reduction of the oxo group to a hydroxy group is, in the practice of

25 the present invention, carried out by methods which are known per se. It is
expedient, however, to accomplish the reduction of the starting material
using an alkali-metal-metal hydride, such as lithium aluminum hydride
or, especially, sodium borohydride, potassium borohydride etc. A preferred
method comprises carrying out the reduction using sodium borohydride in

30 the presence of a solvent which is stable in the presence of the reducing
agent. Suitable solvents include, for example, methanol, ethanol or
dimethylformamide. After the reduction has been carried out any aralkyloxy



chain .al kyl group containing from1l to 4 carbon atons, for exanple, nethyl,
ethyl, propyl, isopropyl, butyl and the like. The term"aryl" denotes an

aromati ¢ hydrocarbon residue, preferably phenyl, which may be unsubstituted
or substituted by one or nore (up to threéf "substitutents, 15 sel ected from

hydr oxy | ower alky h r al koxy or The halogen
denot es chl ofFIT®: © %L} %ﬁﬁ xé'rg"f??’@mcﬂ’é el‘h@a‘(@ peadi Y al koxy"
denot es an ahydd'ognolm;;s m:pdeﬁdaefdeeahy&rmy gtadps.s attached via an oxygen
atom The term "cycloal kyl" denotes saturated cyclic hydrocarbon residues

containing 3 to &ﬁﬁ?ﬂ&%{lﬁ%ntzggamedo a&vea&ft?gon a SQMS@% d,fﬁ ly,

conpounds of for I'n two é’d
t he formati ogxarhplesdnsiherprsisenercof 8 nohle metad catalyst,siusheas paiagiwnedn an

i nvent i onsenageﬁfowl ro@élﬁﬁ‘a'l"s?el;! %@%ﬁﬁoﬂ&’ chAYd estebiffed. TY LARAESan
Exenpl ary pre

erred oun
2-(6, 7-Di net B %m@@lﬁaﬁgﬁq&?@mﬁh etqoawyahepgbasym%aaegn) 1-p-tolyl -
et hanol ;
Compounds of formula I and their pharmaceutically acceptable salts

can also be prepared by a process which comprises cyclizing the acid amide
of formula

B
l\) .

wherein A, R and R3-R7 are as described above,
in the presence of an acid, preferably POCl3, to the corresponding 1-phenyl-
ethyl-3,4-dihydroisoquinoline derivative and the latter compound is
subsequently reduced with a suitable reducing agent, such as an alkali
15 metal-metal hydride, for example, sodium borohydride.

The novel compounds of formula IA can be prepared by a process
which comprises cyclizing the acid amide of formula

0 R

in the presence of an acid, preferably POClg, as described above for cyclizing
20 the acid amide of formula III.

As described above, the tetrahydroisoquinolines of formula I contain
two asymmetric carbon atoms and the formation of two stereoisomeric
racemates is possible. If these racemates form concurrently, they can be
separated by methods known per se, for example, by chromatography or by

25 fractional crystallization. The racemates themselves, can, if desired, be

-



-4- 1-2-(4-Chl oro-phenyl)-ethyl]-6-nmethoxy-2-nmethyl-1, 2, 3, 4-
t et r ahydr oi soqui nol i n-7-ol ;

1- (4- Chl or o- phenyl ) - 2- (6 7- dlnethoxy 2- netoI-l 2,3, 4-
tetrahydr0|squ|noI|n -yl)-ethano

5
o 7 dlol . 6, TRERER E S opbie Efuofed bl A WAy W kP Ladiple,
t et r ahydr oi sbmﬁra@mm@l czws’fa;;hgauon the salts with optically active acids, such as
Chl or o- pheny g} t&ithiic] adid O dilidiRbiPuytartamt ikt d ér &-éazﬂpﬁaréﬂﬁorﬁ@ bacid O

octahydro phenant hri di ne;

2- (6, 7- D met hoxyz g ITet hgounds of Formuala T ota 1 Sobarid] Lo plxaximace(\ﬁn fro-
phenyl ) - et hanol ;

6h[ 2- ( ?hdﬂdoaoe@babilé heﬁ?\ &ddikio, $plts.Thémexgalts 2ad bé, anafdcthbed ﬁﬁtﬁcﬁ-ﬁyﬂg 0
phenant hri di n e nt_co their

phar maceut i cﬂ?@l’l]ogé ggﬁ%bﬁueeog‘ﬁ? %eé' é%gggc%%ﬁc&ev&ﬁ{)? 6?3’&& gg AR ESCBed
i n the aboveskilled imthle ext.er ences, for exanple, in US 3,238,212 or
3,217,007 is described a process mhlch conprises reacting a

di hydr oi soqui nol MYeWRtHAEP 8 BSmBbunds of formula I can be demonstrated by the
following:

10 - 01 (Dizocilpi indi

The whole brain from 150-200g male rats, without cerebellum and
without medulla oblongata was dissected on ice. The tissue was then
homogenized with an Ultra-Turrax maximum speed during 30 seconds at
4°C in 50 volumes of cold Tris HCI 50mM, EDTA disodium 10mM, pH=74
buffer (wet weight/v). The homogenate was centrifuged at 48'000 x g (20'000
rpm, SS34, Sorvall RC5C) for 10 minutes. The pellet was rehomogenized
with the same volume of buffer and the homogenate incubated at 37°C for 10
minutes. After centrifugation as above, the pellet was rehomogenized with
the same volume of buffer and frozen at -80°C in 35 ml fractions for at least
20 16 hours and not more than 2 weeks.

&

For the binding experiment, the homogenate was centrifuged as above
and the pellet was washed 3 times by homogenization in 25 volumes of cold
Tris HCl 5mM, pH=7.4 buffer (Ultra-Turrax, maximum speed, 30 seconds)
and centrifugation as above. The final pellet was rehomogenized in 25

25 volumes of buffer (original wet weight) and used as such in the assay. The
final concentration of membrane in the assay was 20mg/ml (wet weight).

The incubation was performed in the presence of 1nM glutamate,
glycine and spermidine. MK-801, (+)-[3-3H(N)], NEN (NET-972) 20Ci/mmol,
was used at 5nM final concentration. Non specific binding was determined

30 in presence of 100mM TCP. After 2 hours of incubation at room
temperature, the suspension was filtered (Whatmann GF/B, soaked in 0.1%
polyethylenimine for 2 hours) and washed 5 times with 3 ml of cold Tris HCl
5mM, pH=7.4 buffer. The air-dried filters were counted with 10ml of Ultima-
gold (Packard) in a Tri-Carb 2500 TR scintillation counter after agitation.



the gereral fornmula [err] 20 wherein Rlerr] and Rlerr]-Rerr] are as

descri bed above, with a ketone having the fornula CH err] COA, wherein Ais
as descri bed above, in the presence of a bf\si c condensation agent. The
reduction of the oxo group to a hydroxy group is, in the practice of 25 the
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Reference: R.W. Ransom and N.L. Stec. Journal of Neurochemistry 51,

830-836, 1988.
10 Electrophysiology on recombinant NMDA receptors.

cDNA clones coding for the subunits NMDAR1C and NMDAR2A of the

NMDA receptor (see Hollmann and Heinemann, 1994, Annu. Rev.
Neurosci. 17: 31 for nomenclature of NMDA receptor subunits) were isolated
from a rat brain Agtll ¢cDNA library as published elsewhere (Sigel et al.,,

15 1994, J. Biol. Chem. 269:8204). The clone for the subunit NMDAR2B of the rat
brain NMDA. receptor was obtained from S.Nakanishi (Kyoto, Japan). The
¢DNAs were transcribed, capped and poly(A+)-tailed as described previously
(Malherbe et al., 1990, Mol. Brain Res. 8: 199). Oocytes of South African frogs
(Xenopus laevis) were used for expressing either a combination of the

20 NMDARIC and NMDAR2A subunits or the NMDAR1C and NMDAR2B
subunits. Approximately 3 fmol of a 1:1 mixture of the respective mRNA
species were injected into every oocyte. Four to five days later the ion current
through the NMDA receptor channels was measured in voltage clamp
experiments (see Methfessel et al., 1986, Pfliigers Arch. 407: 577 for the

25 methods of oocyte expression and voltage-clamping). The membrane
potential was clamped to -80 mV and the receptors were activated by
applying a modified Ringer's solution containing the agonists L-asparatate
(Asp) and glycine (Gly). Different agonist concentrations were chosen for
either subunit combination to account for the different agonist sensitivities of

30 the two types of receptors (70 uM Asp plus 2.5 uM Gly for NMDARI1C -
NMDARZ2A and 15 pM Asp plus 0.2 pM Gly for NMDAR1C - NMDAR2B).
The agonists were applied for 15 s intervals once every 2.5 min by rapid
superfusion of the oocyte. After a series of initial control stimuli increasing
concentrations of the antagonist to be tested were added to both, the basal

3 Ringer's and the agonist containing solution. For the data analysis the
amplitude (y) of the agonist-induced current was plotted versus the
concentration (x) of the antagonist and the logistic function y = y



group,- especi ally the benzyl oxy group, can be cleaved readily by
hydr ogenol ysis to provide free hydroxy groups. Such debenzyl ation is
carried out advantageously, catalytically, for exanple, in the presence of
a noble netal catalyst, such as palladium-Bm an 5 additional procedural
step, the conpound can gﬁ esterified. The esters can be(grepared by
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acid am de of
in table "Test Results". In two other cases a concentration of 0.1 uM

produced a slowly increasing block which exceeded 50% after 30 min.

10 Because of the slow onset of block it was unreasonable to test even lower
concentrations; instead an upper limit ("<0.1 pM") for the ICsg is given in
table "Test results”. Figures for the ICsq in all other cases are arithmetic
mean values of individual ICs¢s determined by the logistic curve fits.



In the presence of an acid, preferably POCl [err], as described above for
cyclizing 20 the acid amide of formula Ill. As described above, the

t et rahydr oi soqui nolines of fornula | contain two asynmetric carbon atons
and the formation of two stereoisoneric-Pacemates is possible. If these
racemates formconcurrently, they can be separated by nmethods known per se,
for exanple, byestiedorampepadsof firmmlack fractional crystallization. The
racemat es thenselves, can, if desired, be g3-6- separated into their
optical antipodes by nethods known per se, flor exanple, by fractional
crystallization of the salts with optiE%L acti V& acids, such as
[err]-tartaric acid, dibenzoyl-[err]-fart&ric gcid or [err]-canphorsulfonic
acid. The conpounds of formula I can® %;o pharmaceutically 5
acceptable acid addition salts. TheSe™s3 nuf act ured accordi ng
to net hods which are known per se and which pe fam liar to any person
skilled in the.art. The activity of conpound 'orgula | can be

denonstrated by the R
R7

Nr. A Rl R2 R3 R4 RS R6 RT

A OH CH3 H H H OCHg | OCH3
_< >— CH;

B H CH3 H H H OCHg | OH
—-< >— a

C OH CHg H H H OCH3z | OCHg
—-< >- cl

D H CH3 H H H OH OH
—< >— ca

E H CH3 H H H OCHg | OCHg
O

F H CH3 together H OCH3 | OCHs
—< >— c

-(CH2)4-

G OH CHg H H H OCH3 { OCHg
“-< }‘Noz

H H H together H OCH3 | OCH3
—'< >—C1

-(CH2)4-

I (8)-1 CH3 H H H OCH3z | OCH3
—< >— OCH",'W
Jd H CH3 H H H OCH3 | OCH3
—'< >— ct




foll owi ng: 10 3H MK801 (Dizocilpine) binding in vitro The whol e brain
from 150-200g nale rats, w thout cerebellumand w thout nedulla obl ongata
was di ssected on ice. The tissue was then honbgenized with an U tra- Turrax
maxi mum speed during 30 seconds at 4] erl‘?C in 50 volumes of cold Tris HCI
50mM EDTA di sodi um 10mM pH=7.4 15 buffer (wet weight/v). The honbgenate
was centrifuged at 48 000 x g (20' 000 rpm SS34, Sorvall RC5C) for 10

m nutes. The pellet was rehonngenized with the sanp. of buffer an
the homo§dfmtle i ncubat ed af 37R&rr]d fB? 10 BA npitkRS.| ARPer| cdftrilf uBdti ¢n
as above} the pellet was rehonmogeni zied witlh thelsa volune of biffer_and
frozen af -80[err]C i 135 M fractions forl at | gast {20 16] hours [and not
nore thap 2 weeks./FQr thej bi ndi ng perirent, fhe Honpgenpate was
centrifufe& als and t he peH et anashBd 3 H mesty h&fd&eri 2581 in
25 vol unmgs off colg Tris HQ 5nmM pHH7.4 bdffer (U trla- Turrgx, maxi num
speed, 30 secono%l) and cenjrifugation as gbove. {The |fi nal pellet lwas

rehonogeni zed} i n 25_25 vol unes of buff f, (lor iz0i hay Viet | o fndodsed |as
such in thé‘ ass g nal corgcentré’?-lfaor o%lg ngraneﬂl/\ﬁ [ he a%say@v\%s
20mg/ M (wet Mei gh The {ncubationl was gderforfed ijn the presende of 1nM

gl ut amat ¢,
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gl ycine and sperm dine. MK-801, (+)-[3-3H(N)], NEN (NET-972) 20G /mol, was
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Ref erence: R W Ransom and N. L.



830- 836, 1988. 10 El ect rophysi ol ogy on reconbi nant NVDA receptors. cDNA
cl ones coding for the subunits NVDARLC and NVMDAR2A of the NVDA receptor
(see Hol Il mann and Hei nemann, 1994, Annu. Rev. Neurosci. 17: 31 for
nonencl at ure of NVDA receptor subunits) wde i solated froma rat brain
[err]gtll cDNA library as published el sewhere (Sigel et al., 15 1994, J.
Bi ol . Chem : . The clone for the subunit NVDAR2B of the rat brain

NVDA r ecept s.ohtained from S Nakani shi
transcri bed, Conmpatndn EBME @0Ler £ 1050t (@Med
(Mal herbe ¢t al., 199Qhigkl . Brain Resw 8:
frogs (Xendpus | aevis) were used for expresk}
20 NMDARILIC fand NVDAR2A subunits or the NVDA :
Approximately 3 fnol of a 1:1 mixture of the respective nRNA speci gs were
injected inNto evgry Oﬁ@MM@. Four |peg five dayssigger the £@n current] through
t he NVDA réeceptor channel s was asured in Voltage cl gnp experinentjs (see
Met hf essel let alB, 194@.,09°f | ugers ggch. 407 57k for the @9 nmet hodg of
oocyte exprlession and |vol t age-cl §anpi ng). The nenbrane |potential wag cl anped
to -80 nV and the recqpi® s werejagiivated py s@plying a g4 fi ed R nger's
sol ution containing the agoni sts|L-asparataje

D 0.29 116 19 0.28

E 0.34 129

F 04 315 >30 <0.1

G 0.46 87

H 0.5 589

I 0.59 146

J 0.6 107

K 091 613

L 1.37 198

M 139 95

N 159 370

o) 16 101

P 1.7 95

Q 1.76 161 21 1.2

R 21 147

S 218 123

T 231 56

U 2.71 87

\' 2.9 110

w 3.6 129

X 3.87 2233 i




(Asp) and gl

ycine (Ay). Dfferent agonist concentrations were chosen for

ei ther subunit conbination to account for the different agoni st

sensitivities of 30 the two types of

receptaors (70 [err]M Asp plus 2.5

[err]M Ay for NVDARLC - NMDAR2A and 15 [érf]'™™M Asp plus 0.2 [err]Mdy for
NVDARLC - NVDAR2B). The agonists were applied for 15 s interval s once every
2.5 mn by r After a series of initial

contr ol
wer e added t
sol ution. Fd
current was
| ogi stic fun
estimat e t hdg
were tested
enbraci ng th
hi gher than
been reached

sti

api d superfu5|on of the oocyte

ctiony =

50 % inhiBhitory concentration (JC[err]). Three to six docytes
for &ery agteagoni st hr@B i f poss|fble, at |dast 3 concenffrations
e lC[err] \yere applleﬂ to every pocyte. However, concenfrations
100 [Zrr] M4ere never |8 d 5 eveh if the I err] had nof yet
at 100 [edfr] M and. fof two conpolunds

AA 462 185

By screening of compounds of formula I this chemical class of
compounds could be identified as NMDA receptor subtype selective blockers
and - for selected compounds - the preference for NMDAR-2B subunits could
be demonstrated by electrophysiological characterization using cloned
NMDA receptor subtypes expressed in oocytes.

The compounds of formula I and their salts, as herein described, can
be incorporated into standard pharmaceutical dosage forms, for example,
for oral or parenteral application with the usual pharmaceutical adjuvant
materials, for example, organic or inorganic inert carrier materials, such
as, water, gelatin, lactose, starch, magnesium stearate, talc, vegetable oils,
gums, polyalkylene-glycols and the like. The pharmaceutical preparations
can be employed in a solid form, for example, as tablets, suppositories,
capsules, or in liquid form, for example, as solutions, suspensions or
emulsions. Pharmaceutical adjuvant materials can be added and include
preservatives, stabilizers, wetting or emulsifying agents, salts to change the
osmotic pressure or to act as buffers. The pharmaceutical preparations can
also contain other therapeutically active substances.

The daily dose of compounds of formula I to be administered varies
with the particular compound employed, the chosen route of
administration and the recipient. Representative of a method for
administering the compounds of formula I is by the oral and parenteral
type administration route. An oral formulation of a compound of formula I
is preferably administered to an adult at a dose in the range of 150 mg to 1.5
mg per day. A parenteral formulation of a compound of formula I is
preferably administered to an adult at a dose in the range of from 5 to 500 mg
per day.

-



t he maxi num concentration was even | ess (20-30 [err]M because of Iimted

solublllty In these cases a lower |imt (e.g., ">100 [err]M) for the
IC[err] is given in table "Test Results". two ot her cases a
concentration of O. 1 [err] M produced a sl Yy increasi ng bl ock which

inr casonabl o Lo TBEIREGRROR JRARFESRADREPAPa 18 (0P (O TIng FagaRSI | mi |

("<0.1 [err]M) for the ICerr] is given in table "Test results". Fi gures
for the ICJerr] in all other cases are BXAMRBILEJ nean val ues of indi vi dual

ICerr] determ ned by the logistic curve fits. Test ed corrpounds of
formula I [err] Nr. A R err] R err]
o] ST Tabl%ﬁé@ﬁaj_ﬁne@gt GQQ%&LQP) o er ]

OCH err] B [err] H CH err] H H H OCH err] O—IC
[err] CH .-CHLar-r-}--—H---.l-L--..H_--_CI;H[.eL.L]__.CIJ:lLe.Lr_.]_ ____________

CH err] H H H H CH err] H H
H OCH| &r r Jten{G#refidnts 'mg / tablet

s . <o — o . A — — — o . S o T — T p— —

——— — ——  — oy, — — —— ——— — ——

1. 2-(6,7-Dimethoxy-2-methyl-1,2,3 4-
10 tetrahydroisoquinolin-1-yl)-1-p-tolyl-

ethanol 5 25 100 500

2. Lactose Anhydrous DTG 125 105 30 150

3. Sta-Rx 1500 6 6 6 30

4. Microcrystalline Cellulose 30 30 30 150

15 5. Magnesium Stearate ' 1 1 1 1

TOTAL 167 167 1867 835

— —— — — — ———— O —— — — —

Manufacturing Procedure:

1. Mix Items 1, 2, 3 and 4 and granulate with purified water.

20 2. Dry the granulation at 50°C.
3. Pass the granulation through suitable milling equipment.

4. Add Item 5 and mix for three minutes; compress on a suitable press.



F [err] CH err] t oget her H OCH err] OCHerr] G

[err] OH CHerr] H H H OCH err] OCHerr] H [err]
H H together H OCH err] OCHLerr] [err] | H
CH err] H H H OCH err] OCHerrP"H CHerr] H H H
OCH err] OCH err] -10- Nr. A [r] Rlerr] Rerr] Rerr]
Rlerr] [err] OH CHerr] H H ] OCHerr] L
H CHerr] H H H OCHerr] OCHerr] M [err] H
CHerr] H H H OCHerr] OGdpsulé Bdrmulafimg ] H CH err]
H H H OCHerr] OCHerr] O H CHerr] H H H
CCH err] OCHerr] P [err] H CH err] H H H
toget her [err}j~——————"———==——=—===——=—= “terrt-—--—-—-"—""""=—"===—==——-
Item Ingredients mg / capsule
5

B e L U p—

— i —— —— — — — — — ———— — — — - — ot o V—— i S ot s

1. 2-(8,7-Dimethoxy-2-methyl-1,2,3,4-
tetrahydroisoquinolin-1-yl)-1-p-tolyl-

10 ethanol 5 25 100 500
2. Hydrous Lactose 159 123 148 ---
3. Corn Starch 25 35 40 70
4. Talc 10 15 10 25
5. Magnesium Stearate 1 2 2 5
5 TOTAL 200 200 300 600
anufacturi Io

1. Mix Items 1, 2, and 3 in a suitable mixer for 30 minutes.
2. Add Items 4 and 5 and mix for 3 minutes.

20 3. Fill into a suitable capsule.



Q . * [err] CHer] H H H OCHerr] OCHerr] H
CHerr] HH HOCHerr] OCHerr] H CHer] H H H OCHerr]
OCH err] S - [err] CH[err% H H H OCHerr]
ocH err] T [err] CHerdf-H H H OH OHU
H CHer] H H H OCHerr] Wr] Vv OH
CHerr] H H H OCHerr] OCHerr LE 3 HCHerr] H H
OCH err] OCH err] H -11- X CH err] CHerr]
H CH err] CH err] AA Tablet Forfrailation (Wét Gran@hdtiyn)] H H H
OCCH err] OCH err] -12-
Item Ingredients , mg / tablet
5

B e el el L T —

1. 2-(6,7-Dimethoxy-2-methyl-1,2,3,4-
tetrahydroisoquinolin-1-yl)-1-p-tolyl-

ethanol 5 25 100 500
2. Lactose Anhydrous 125 105 30 150
3. Sta-Rx 1500 6 6 6 30
4. Microcrystalline Cellulose 30 30 30 150
5. Magnesium Stearate 1 2 T2 5

TOTAL 167 167 167 835

facturing P, e:
1. Mix Items 1, 2, 3 and 4 and granulate with purified water.
2. Dry the granulation at 50°C.
3. Pass the granulation through suitable milling equipment.

4. Add Item 5 and mix for three minutes; compress on a suitable press.

H



Test

results Compound 3H MK 801 /I1[err] ([err]M

613

El ectrophysiology/I ferr] ([err]M high low -- - ST T
oocyt es NVDAR NVDAR 1C& 2A 1C&2B A 0. 04
00 Tterone 000 T UK A
C 0.12 191 >20 ] 0.043 D 'AWRRN. s %
116 19 0.28 E &laims 129 F 0.4
315 >30 <0.1 G 0. 46 87 H 0.5
589 | 0.59 146 J 0.6 107 K 0.91
L 1.37 1. Th8&dd of tetrallyddi9isoquinolindBetivatives of th8 general fodkihla
I
wherein
5 A is aryl
R is hydrogen, hydroxy, lower alkyl, lower alkoxy,
R-CO- or R-COO-, wherein R is lower alkyl;
R2 is hydrogen, lower alkyl or cycloalkyl
R3-R7 are hydrogen, lower alkyl, lower alkoxy, hydroxy or
10 R3and R4  taken together are (CHg)yp- or
R6and R7  taken together are -OCH20- and
n is3 or 4,

as well as pharmaceutically acceptable salts for the manufacture of
medicaments for the control or treatment of diseases which represent
therapeutic indications for NMDA receptor subtype specific blockers.

2. The use of compounds of formula I according to claim 1, wherein
the therapeutic indications include acute forms of neurodegeneration

caused e.g. by

stroke and brain trauma, and chronic forms of -

neurodegeneration such as Alzheimer's disease, Parkinson's disease,
Huntington's disease, ALS (amyotrophic laterial sicerosis) and
neurodegeneration associated with bacterial or viral infections, and, in
addition, therapeutic indications such as schizophrenia, anxiety and

depression.

3. The use of
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O - 1.6 101 P 1.7

S e e T s TS i i

3.6 129 X 3.87 2233-18-. 13 Conpound 3H—M< 801

I1Cerr] ([err] El ect rophysiology/I(Jerr] ([err]M hig

oocyt es NVDAR RDingethoxy-2-math:; 122;3‘f4-tetrah3:hmsoqumohn-geyl)-l-p-tolyl-
ethanol;

1-[2-(4-Chloro-phenyl)-ethyl]-6-methoxy-2-methyl-1,2,3,4- .
tetrahydroisoquinolin-7-ol;
5 1-(4-Chloro-phenyl)-2-(6,7-dimethoxy-2-methyl-1,2,3,4-
tetrahydroisoquinolin-1-yl)-ethanol;
1-{2-(4-Chloro-phenyl)-ethyl]-2-methyl-1,2,3,4-tetrahydro-isoquinline-6,7-
diol;
6,7-Dimethoxy-2-methyl-1-(2-p-tolyl-ethyl)-1,2,3,4-tetrahydroisoquinline;
10 6-[2-(4-Chloro-phenyl)-ethyl]-8 9-d1methoxy-5-methyl 1,2,3,4,4a,5,6,10b-
octahydro-phenanthridine;
2-(6,7-Dimethoxy-2-methyl-1,2,3,4-tetrahydroisoquinlin-1-yl)-1-(4-nitro-
phenyl)-ethanol; or
6-[2-(4-Chloro-phenyl)-ethyl]-8,9-dimethoxy-1,2,3,4,4a,5,6,10b-octahydro-
15 phenanthridine

according to claim 1 or 2.

4. Compounds of formula

wherein A, R1, R2 and R5-R7 are as in claim 1 and mis 1 or 2.

20 5. A medicament containing one or more compounds of formula I
according to claim 1 for the treatment of diseases caused by acute forms of
neurodegeneration caused e.g. by stroke and brain trauma, and chronic
forms of neurodegeneration such as Alzheimer's disease, Parkinson's
disease, Huntington's disease, ALS (amyotrophic laterial slcerosis) and

.25 neurodegeneration associated with bacterial or viral infections, and, in
addition, therapeutic indications such as schizophrenia, anxiety and
depression.
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Z 4.1 135 AA 4.62 185 By screenl ng of [of0) ounds of
formula | this chem cal class of conpounds could ﬂ

receptor subtype sel ective blockers 5 and - for sal

preference for NVDAR-2B subunits coul d be-1®ponstrat ed by

el ectrophysi ol ogi cal characterization using cloned NVDA receptor subtypes
expressed in oodit ésmefhedmﬁmtmgonfthéqzrwémmbnaﬁdmm sapresentingher ei n

d bed, t f

For exam e. Sy psbHEIoRetE %r%%t%m%%?t& 1558 pefitle HREERS, |
phar naceut i ca$ d&%ﬁ%ﬁﬁu &yiapuse forgns of Rewre emﬂm@ncnausledrgghbz i nert
crearate. talLoke. a’i‘??“aﬁ*ﬁ : %’.afw U dgelerdmOl Sk s
The phar rréce ?rse foher Bespg%%ﬁaéﬁ ’-}W%g‘é’ﬂq zh‘i‘ ‘f%é
XATDl & 35 SO e oL B ST Do DRCoAT | o g ovait
exa

nat renr:) ials caﬁ ne?g "’iﬁ’zﬁgﬁ‘&‘i‘%% ﬁ‘ﬁdeslé"r i‘#ﬁ%%’s tggf%ﬁﬁt} P% iJ‘or
enul si fying agesnhszopharbnm temxieiyngrd tdepressioni wh;nhesmpmsas a'dmaustaang to
buffers. The,pha g%la%g s%ﬁ&?ééttzhéﬁ‘éoxc BPelntihrt 2R edtedti¥eMehount of a

t her apeut i ca?‘ I*y act iV tance
10 compound in accordance mth formula I of claim 1.
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20, * The daily dose of conpounds of fornula | to be adm nistered varies
with the particular conpound enpl oyed, the chosen route of adm nistration
and the recipient. Representative of a net ggd for adm nistering the
conpounds of formula | is by the oral and farenteral type adm nistration
route. An oral fornulation of a conpound of formula | 25 isw
admnistered to an adult at a dose in the range of 150 ng t

day. A parenteral fornulation of a conmpound of forrmula | is preferably
adm nistered to an adult at a dose in the range of from5 to 500 ng per
day. -14- The invention is further ilAbsirackted in the follow ng

exanpl es. EXAMPLE 1 Tabl et Fornul ation (Wt Ganulation) 5 Item

I ngredi ents ng / tablet 5 ng 25 ngy

100ng 500 ng 1. %@%&s&ﬁﬁ%ﬂrﬁﬁ%@éo the?use 6f tetrahydroisoquinoline

derivatives of the general formula

1 .
wherein
A is aryl
Rl is hydrogen, hydroxy, lower alkyl, lower alkoxy,
. R-CO- or R-COO-, wherein R is lower alkyl;
10 R2 is hydrogen, lower alkyl or cycloalkyl
R3.R7 are hydrogen, lower alkyl, lower alkoxy, hydroxy or
R3and R4  taken together are -(CHg)p-or
R6and R7  taken together are -OCH0- and
n is 3 or 4,
15

as well as pharmaceutically acceptable salts for the manufacture of
medicaments for the control or treatment of diseases which represent
therapeutic indications for NMDA receptor subtype specific blockers.
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-
10 tetrahydroi soqui nolin-1-yl)-1-p-tolyl- ethanol

5. 25 100 500 2. Lactose Anhydrous DTG
105 30 150 3. Sta-Rx 1500
6 30 4. Mcrocrystalline Cellul ose

- -

150 15 5. Magnesium Stearate
1 TOTAL 167 167 167

REPLACEMENT SHEET

oY

835 Manuf act uri ng

SRR B b

ltenms 1, 2, 3 and 4 andﬁw

125
29 ARR 1997 {
30 30 3
1 1 1
acedure: 1] M.
TIJ%E%. 2. Dry the

uitable mlling

granul ation at 50[err]C. et
equi pnent. 4. Add Item5 and m x for three m'nutes

press. - 15- MRLE 2 Capsul e Fornul ati
my / capsul e e mventxon relates to compoun

uTrT AT T UITT o

conpress on a suitable

ltem | ngredients
of the general formula

wherein
A
R!

R2
R3.R7

R3 and R¢
RS and R7
n

is aryl

is hydrogen, hydroxy, lower alkyl, lower alkoxy,
R-CO- or R-COO-, wherein R is lower alkyl;

is hydrogen, lower alkyl or cycloalkyl

are hydrogen, lower alkyl, lower alkoxy, hydroxy or
taken together are (CHg2)p- or

taken together are -OCHg0- and

is3ord,

or pharmaceutically acceptable salts thereof.

Most of the above described isoquinoline derivatives and their salts are
known compounds. In US patents 3.238.212, 3.067.203 and 3.217.007 these
compounds are stated to possess analgesic, spasmolytic and antitussive

- activities. Mol. Pharmacol. (1976), 12(5), 854-61 describes tests of

tetrahydroisoquinolines for agonist and antagonist actmty with dopanune
and beta adenylate cyclase system.

It has now surprisingly been found that compounds of the present
invention are NMDA-R subtype selective blockers.

NMDA receptors have a key function in modulating neuronal activity
and plasticity which makes them key players in mediating processes
underlying development of CNS as well as learning and memory formation.
Under pathological conditions of acute and chronic forms of
neurodegeneration overactivation of NMDA receptors is a key event for
triggering neuronal ¢éll death.



-
5 nmg 25 ng 100ng 500 ng 1. 2-(6, 7-D net hoxy-2-nethyl -1, 2, 3, 4-
t et rahydroi soqui nolin-1-yl)-1-p-tolyl- 10 et hanol

5 25 100 500 2. Hydrous Lact ose 159
123 148 --- 3. Corn Starch : 25

35 40 70 4. Talc -20- 10

15 10 25 5. Magnesi um St earate 1

2 2 5 15 ~a TOTAL 200

200 300 600 ; o Fers 1, 2, and 3 in a
suitable m xer for 30 n1nutes 2. Add Items 4 and 5 and m x for 3 minutes.
20 3. Fill into a suitable capsule. -ABstrBYAMPLE 3 Tabl et Fornul ation

(Wet Granul ati on)

The present invention relates to the use of tetrahydroisoquinoline
derivatives of the general formula

5
wherein
A is aryl
Rl is bydrogen, hydroxy, lower alkyl, lower alkoxy,
R-CO- or R-COO-, wherein R is lower alkyl;

10 R2 is hydrogen, lower alkyl or cycloalkyl
R3-R7 are hydrogen, lower alkyl, lower alkoxy, hydroxy or
R3and R¢  taken together are -(CHg)y- or
R6and R7T  taken together are -OCH20- and
n is3or4,

15

- as well as pharmaceutically acceptable salts for the manufacture of
medicaments for the control or treatment of diseases which represent
therapeutic indications for NMDA receptor subtype specific blockers.
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| tem I'ngredients ng / tablet 55 g 25 _ﬁ‘gj“"—_'

100ng 500 ng 1. 2-(6, 7- Di net hoxy-2-nethyl -1, 2, 3, 4-

““tetrahydroi soquinolin-1-yl)-1-p-tolyl- 10 et hanol ”“l“[ [MLI“" “Ill IUIII
5 25 100 500 2. Lactose Anhydrous * C n 305+
30 150 3. Sta-Rx 1500 . ¥ 6 6 6 30 4.
M crocrystalline Cellul ose 30 30 30 150 5. Magnesium
Stearate 1 2 2 5 15
TOTAL 167 167 167 835 Manufacturing Procedure: 1. Mx Iltens 1,

2, 3 and 4 and granulate with purified water. 2. Dry the granul ation at
50[err]C. 20 3. Pass the granul ation througf suitable mlling equi pnent. 4.
Add Item5 and m x for three mnutes; conpr n a suitable press.

1. The use of tetrahydroisoquinoline derivatives of the general formula

R
R Rt
r! g5 1
A
B
Y
wherain
5 A is phenyl, optionally substituted by one to three

substituents, selected from lower alkyl, halogen or nitro,
Rl is hydrogen, hydr?xy, lower alkyl, lower alkoxy,

R-CO- or R-COO-, wherein R is lower alkyl;
R2 is hydrogen, lower alkyl or cycloalkyl

10 R3-R7 are hydrogen, lower alkyl, lower alkoxy, hydroxy or

R3and R4  taken together are -(CHa)p- or
Réand R?7 taken together are -OCH20- and
n is3or4,

15 as well as pharmaceutically acceptable salts for the manufacture of
medicaments for the control or treatment of diseases which represent
therapentic indications for NMDA receptor subtype specific blockers.

2. 'The use of compounds of formula I according to claim 1, wherein the
20 therapeutic indications include acute forms of neurodegeneration caused e.g.
by stroke and brain trauma, and chronic forms of neurodegeneration such as
Alzheimer’s disease, Parkinson’s disease, Huntington’s disease, ALS
(amyotrophic laterial slcerosis) and neurodegeneration associated with
bacterial or viral infections, and, in addition, therapeutic indications such as
25 schizophrenia and anxiety,
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f CRENT, 55T
17 d al ps--L—Fhe-use- of tet rahydror soqui nol i ne der REBLAS MERS d

formJIa[err IS phen,! optional |y sdbgtituted
"Dy one t H m mhts sel ected from | owerj al ky?7 M@ ' nitro,

R err] hydr oxy, |oyer alkyl, I bver al koxy, Ao or
R- COO-, V\,herern Ris lower alkyl; R[err}ng Ioweralkyl
or cycl oal kyl 10 Rerr]-R err] are hyd' ogen ' 1 owner
al koxy, hydroxy or R err] and R err] t aken together are -(CH[err])[err]
or Rerr] and R[err %@&g@%& - -p-tol#lS 3
or 4, 15 as well %%Mﬁlﬁﬁ%%gt 0 or IliiPu!:'yrrl')ra#u?f.acjryure
of rredr canent s hth control or treat rrent of d| seases whi ch represent
t herapeutic indicaty Fg]g_b,m 1-1,2(8,8 ockers. 2. The
use of conpo ?O] ﬁ Ia.I! c,lc‘@udlngto clalm erein the 20
t herapeutic i*™d te forns of neurod '%eneratlon caused by .
1-(4-Chloro-phenyl)-2-(6,7-dimethoxy-2-methy}
tetrahydroisoquinolin-1-yl)-ethanol;
1-[2-(4-Chiloro-phenyl)-ethyl]-2-methyl-1,2,3,4-tetrahydro-isoquinline-6,7-

diol; ;
10 6,7-Dimethoxy-2-methyl-1-(2-p-tolyl-sthyl)-1,2,3 4-tetrahydroisoquinline;
6-[2-(4-Chlaro-phenyl)-ethyl]-8,9-dimethoxy-5-methyl-1,2,3,4,42,5,6,10b-

octahydro-phananthridine; |
2-(6,7-Dimethoxy-2-methyl-1,2,3,4-tetrahydroisoquinlin-1-yl)-1-(4-nitro-
phenyl)-ethanol; or
15 6-[2-(4-Chloro-phenyl)-ethyl]-8,9-dimethoxy-1,2,3,4,4a,5,6,10b-octahydro-
phenanthridine
according to claim 1 or 2,
4. Compounds of formula
CH )
Rz\
1 Rs In
A
g$
R’
20 ‘wherein A, R1, R2 and R5-R7 are as in claim 1 and mis 1 or 2.

5. A medicament containing one or more compounds of formula I
according to claim 1 for the treatment of diseases caused by acute forms of
neurodegeneration cansed e.g. by stroke and brain trauma, and chronic forms
of neurodegeneration such as Alzheimer’s disease, Parkinson's disease,

25 Huntington’s disease, ALS (amyotrophic laterial slcerosis) and
neurodegeneration associated with bacterial or viral infoctions, and, in
addition, therapeutic indications such as schizophrenia and anxiety.

6. A method of treating or the prevention of diseases, representing
__ therapeutic indications for NMDA receptor subtype specific blockers, such as

-
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Al zhei ner' s di sease, Parkinson's disease, Hunti ngton's di sease, ALS
tanyotrophic laterial slcerosis) and neurodegenerat I'on associ at ed-w th

‘bacterial or viral infections, and, in addltlon j ons
such as 25 schi zophreni a and anxiety. mﬂ m’unm Tm
2- (6, 7- D nmet hoxy-2-nmet hyl -1, 2, 3, 4-tetrah r0|squ|no |yl -

et hanol ; 1-[2-(4-Chl oro-phenyl)-ethyl]-6-nethoxy-2-nmethyl- 1,2,3,4- 5
t et r ahydr oi soqui nolin-7-o0l;
1-(4-Ch|oro-phenyl)-2-(6,7-dinethoxy-2-nethy|-1,2,3,4-

t et rahydr oi soqui nol i n-1-yl)-ethanol;

él E)|2 (‘1100" Or - Plyigads &bl by AR f8nn bf Rerdrodegetier Vi Esed 0! b dtiikn Gnt

6, 7- Di met hoxy- 2- HERiRFaymey and chrapic formy of neurpdegensratipn guch 83 Alzheimer's,q.
6[ 2- (4- Chl or o- phalisdase,Pdrkinsof’aiistiase, Hontingtonistdisdasé, ALS (dm¥atropkic 14terial
oct ahydr o- phenantgilelglif)nd neurodegeneration associated with bacterial ar viral infections,
§ and, in addition, therapeutic indications such as schizophrenia and anxiety
which comprises administering to a patient requiring such treatment or
prevention an effective amount of a compound in accordance with formula I of
claim 1.

10
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Z-(6,7-Di met hoxy- 2-met hyl - 1, 2, 3, 4-t et rahydr oi soqui nlin-1-yl)-1-(4-nitro-
phenyl }- et hanol ; ‘or 15 I
6-[ 2- (4-Chl or o-phenyl ) -ethyl ] -8, 9-di met hoxy-1, 2, 3, 4, 4a, 5, 6, 10b- oct ahidro-

phenat hri di ne according to claim1 or 2. 4. Oorrpoundsl:mmnmm“m“' 20
wheren A, Rerr], Rerr] and R[err]-R[eﬁg] are as in ¢ sH1 or
2. 5. A nedicanent containing one or nore conpounds of *f of mit a §ccording
toclaim1 for the treatnment of diseases caused by acute forns of

neur odegener ati on caused by Al zheimer's di sease, Parkinson's disease, 25
Hunti ngton's di sease, ALS (amyotrophic laterial slcerosis) and

neur odegener ati on associ ated wth bactexnyal or viral infections, and, in
addi tion, therapeutic indications such i zophreni a and anxi ety.

di seases caused by acute fornms of neurodegeration caused e.g. by stroke and

brain trauma, and chronic_forns of neurodegeneration such as Al zheiner's
1. The use of tetrahydroisoquinoline derivatives of the general formula

wherein
5 A is phenyl, optionally substituted by one to three
substituents, selected from lower alkyl, halogen or nitro,
Rl is hydrogen, hydroxy, lower alkyl, lower alkoxy,
R-CO- or R-COO-, wherein R is lower alkyl;
R2 is hydrogen, lower alkyl or cycloalkyl
10 . R3.R7 are hydrogen, lower alkyl, lower alkoxy, hydroxy or

R3and R4 taken together are -(CHg)p- or
Réand R7 taken together are -OCH20- and
n is 3 or 4,

15 as well as pharmaceutically acceptable salts for the manufacture of
-medicaments for the control or treatment of diseases which represent
therapeutic indications for NMDA receptor subtype specific blockers.

2. The use of compounds of formula I according to claim 1, wherein the
20 therapeutic indications include acute forms of neurodegeneration caused by
Alzheimer’s disease, Parkinson’s disease, Huntington’s disease, ALS
{amyotrophic laterial slcerosis) and neurodegeneration associated with
bacterial or viral infections, and, in addition, therapeutic indications such as
25 schizophrenia and anxiety.
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3. The use of
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“di'sease, ‘Parkinson's disease, Huntington's disease, ALS (amyotrophic
Yaterial slcerosig) and neur odegener ati on associ at.ed-w-t-R bactegﬁd or

viral inf erdl tion, therapeutifc RERUACEMENI n8H as
schi zophrenia and anxi et v i€ h corrpri ses adm ni sf eg-TTTTTO a pat 1jerit
requiring* SU(\[MHW i1 "-"evcnt i on ef fectilpe awah-o{qqg onpound in

accordance

2.(6,7-Dimethoxy-2-methyl-1,2,3,4-tetrahydroisoquinolin-1-yl)-1-p-talyl-
ethanol;
1-[2-(4-Chloro-phenyl)-ethyl]-6-methoxy-2-methyl-1,2,3,4-
§ tetrahydroisoquinolin-7-ol;
1-(4-Chloro-phenyl)-2-(6,7-dimethoxy-2-methyl-1,2,3,4-
tetrahydroisoquinelin-1-yl)-ethanol; .
1-[2-(4-Chloro-phenyl)-ethyll-2-methy1—1 2,3 4—tetrahydro-1soqmnlme—6 7-
diol;
10 6,7-Diniethoxy-2-meﬂ1yl-1—(2~p‘tolyl-ethy1)-1,2,3,#teh-ahydroisoquinline;
6-[2-(4-Chloro-phenyl)-ethyl]-8,9-dimethoxy-5-methyl-1,2,3,4,4a,5,6,10b-
octahydro-phenanthridine;
2-(6,7-Dimethoxy-2-methyl-1,2,3 4-tetrahydrozsoqmn1m 1-yD-1-(4-nitro-
phenyl)-ethanol; or

15 6-[2~(4-Chloro-phenyi)-ethyllo8,9—d.imethoxy—1,2,3,4,4a,5,6,10b-octahydro-
phenanthridine
according to claim 1 or 2.
4. Compounds of formula

20 wherein A, R?, R2 and R5-R7 are asin claim 1 and mis1lor2.

5. A medicament containing one or more compounds of formula I
according to claim 1 for the treatment of diseases caused by acute forms of
neurodegeneration caused by Alzheimer’s disease, Parkinson’s disease,

25 Huntington's disease, ALS (amyotrophic laterial slcerosis) and
neurodegeneration associated with bacterial or viral infections, and, in
. addition, therapeutic indications such as schizophrenia and anxiety.



