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use as pharmaceuticals and pharnmaceutical conpositions containing them

In accordance with the invention, there are provided, in a first aspect,

1,2, 3,4-tetrahydro- 2- napht hal enam nes beari ng a phenyl substituent on
the aromatic ring and acid addition salts t her eof . The phenyl
substituent is preferably in position 5 of the 2-naphthal enam ne The

phenyl substituent may bear further substituents, for exanple t he
case of for FETRALINES BEARING A PHENYL SUBSTITUENT ON THE AROMATIC RING AND THEIR USE IN
THE TREATMENT OF EPILEPSY, STROKE AND BRAIN OR SPINAL TRAUMA

The present invention relates to novel amino-tetralines (tetrahydro-naphthalenamines), their

preparation, their use as pharmaceuticals and pharmaceutical compositions containing them.
In accordance with the invention, there are provided, in a first aspect, 1,2,3,4-tetrahydro-2-
naphthalenamines bearing a phenyl substituent on the aromatic ring and acid addition salts
thereof.

The phenyl substituent is preferably in position 5 of the 2-naphthalenamine.

The phenyl] substituent may bear further substituents, for example as in the case of formula
I below.

Further substituents may also be present conveniently but not exclusively on the aromatic

ring, e.g. in position 8 of the 2-naphthalenamine when the phenyl group is in position 5.

More particularly the present invention provides a compound of formula I




| bel ow. Further substituents may al so be present conveniently but not
exclusively on the aromatic ring, e.g. in position 8 of the
2- napht hal enam ne when the phenyl group is in position 5. Mor e

particularly t nt invention provides a conpound of for | [err]
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Rlerr] and R err], independently, are hydr%en, (derr])al kyl,
(derr])al koxy, (derr])alkylthio, halogen, - ~trifluoromethyl,
trifluoronet hmt:,smmyano (derr])al kanoyl , ((err])alkyl sul fonyl or

sul f anoyl , rr I s hydroge hydroxy (derr]
(Clerr])al koxgl ak‘éﬁ@g KF@' '{Tg {Gaaltlioh,, (€, aﬁ:oxy, (Cr.alkylthio, dhalogen,
(Clerr])al kyl sul fonyl effacRéméthyi! &}f%ﬁm&m s @W%
Rletr], independently, are hydj rogen, (C[er%' ?9%%%?‘8“"3?( lo or
phenyl (C[ err])al kyl , sulfamoyl, or formtogether with the nitrogen atom
to vvhlchthey re att peri di 0,
pi per azi nyl up, q%r ee %“’se‘r or échﬁhﬁgT {(Cotalkoms, hﬂgf% &yano, (&, palkanoyl,
carbamoyl, (C, Jalkylsulfonyloxy or triflucromethylsulfonyloxy, and
R, and R,, independently, are hydrogen, (C, j)alkyl, hydroxy(C, Jalkyl or phenyl(C, Jalkyl,
or form together with the nitrogen atom to which they are attached a pyrrolidinyl,
piperidino or piperazinyl group,
in free base or acid addition salt form.

Halogen is fluorine, chlorine, bromine or iodine, preferably fluorine or chlorine.

Any alkyl, alkoxy and alkylthio radicals preferably are straight chain radicals. They preferably
have 1 to 3 carbon atoms, more preferably they are methyl, methoxy and methylthio groups.

The following significances and their combinations are preferred:

R, and R,, independently, are hydrogen, (C, Jalkyl, (C, )alkoxy, halogen or trifluoromethyl,
R; is hydrogen, hydroxy, (C,.J)alkoxy, cyano or carbamoyl,

R, and R, independently, are hydrogen or (C,Jalkyl, or form together with the nitrogen to
which they are attached a piperidino group.

In a particular group of compounds of formula I, R, and R,, independently, are hydrogen,
(C,alkyl, (C\alkoxy, (C,.)alkylthio, halogen, triflucromethyl, cyano or (C, s)alkanoyl, R,
is as defined above and R, and R, independently, are hydrogen, (C,,)alkyl or

phenyl(C, alkyl, or form together with the nitrogen atom to which they are attached a
pyrrolidinyl, piperidino or piperazinyl group.

. The compounds of the invention possess an asymmetrical carbon atom in position 2. They
may therefore appear in optically active form or in form of mixtures of optical isomers, eg.



Hal ogen is fluorine, chlorine, bronmne or iodine, preferably fluorine or
chl ori ne. Any al kyl, al koxy and al kylthio radicals preferably are
straight chain radicals. They preferably have 1 to 3 carbon atons, nore
preferably th 33'?11 thyI, met hoxy and net hyl thi o groups. The follow ng
significances an €l r conbinations are preferred: R err] m
i ndependently, are hydrogen, ((err])al k% (derr])al koxy, hal ogen or
trifluoronmethyl, R3 is hydrogen, hydroxy,~(Cerr])al koxy, cyano or
carbanoyl, Rlerr] and R err], independently, -are hydrogen or (C[err])alkyl,
or form toget iefonti dfiradeific MikiRECAN loptitdd isoiers 1A MEiP nikiufs ifduding tHaSabdtifo
group. In a particular group of conmpounds of fornmula I, Rerr] and
Rlerr], i ndepmwpa&r‘g the Bressgbinventioner r ] ) al kyl | (C[err])al koxy,
(Cerr])alkylthio, halogen, trifluoronmethyl, cyano or (Cferr])al kanoyl, R3
i s as, defined above and Rlerr] and Rerr], mdependently, are hydrogen,
(dert])al kyl Whenpheompqundeofr the sinveption ds it optically gretiiwe form, tthe tRh eonfiguratign ris
atomto whi chg}e qare attached a pyrrolidinyl, piperidino or piperazinyl
gr oup, The rrpou'nds of the invention possess an asymetrical carbon atom
in position 2. They may therefore appear in optically active formor in
form of. m Xt Un 3 futther E)Lc(iatlhe 'msv%nnt?ornsprovm& a process for the production of the compounds of
the invention, whereby a 1,2,3,4-tetrahydro-2-naphthalenamine bearing a halogen on the
aromatic ring is reacted with optionally substituted phenylboronic acid and the resulting

compound is recovered in free base form or in acid addition salt form.

More particularly the invention provides a process for the production of the compounds of
the invention, whereby a compound of formula I

II

wherein Ry, R, and R, are as defined above and Hal is halogen, is reacted with a compound
of formula Il

B(OH), III

wherein R, and R, are as defined above, and the resulting compound is recovered in free base
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3 in formof racemc mxtures. Al optical isoners and their m xtures
including the racem c m xtures are part of the present invention. When a

conmpound of t P 4g}&,tlon is in optically active form the R._g &6’3 uratlon
I's preferred. further aspect, the invention provides a"‘%

t he production of the conpounds of the invention, whereby a
1, 2, 3, 4-tetrahydro- 2- napht hal enam ne bear#hg a halogen on the aromatic ring
is reacted with optionally substituted phenyl-boronic acid and the resulting

conpound i S rfemRiedeidadditieesddefopmf Ormor in acid addition salt form
More particularly the invention provides a process for the production of

t he conpounds of the invention, whereby a conpound of fornmula Il [err]
The reaction may be effected in known manner, preferably by transition metal-catalysed aryl-

aryl coupling, e.g. as described in Example 1. Hal is preferably bromine or iodine, particularly
bromine. '

Working up of the reaction mixtures obtained according to the above process and purification
of the compounds thus obtained may be carried out in accordance to known procedures.

Acid addition salts may be produced in known manner from the free base forms and vice-
versa. Suitable pharmaceutically acceptable acid addition salts for use in accordance with the
present invention include for example the hydrochloride, the hydrogen maleate, the hydrogen
fumarate and the hydrogen malonate.

Racemic compounds of the invention may be obtained from racemic starting’ materials.
Optically active isomers may be obtained form optically active starting materials or from the
racemate. The enantiomers may be obtained from the racemate by known methods, for
example by fractional crystallization of diastereoisomeric salts, e.g. their salts with (+)-di-
0,0'-p-toluoyl-D-tartaric acid or (-)-di-O,0’-p-toluoyl-L-tartaric acid.

The starting materials of formula II may be produced by halogenating compounds of formula

v
R
@O\N P
\ v

wherein R;, R, and Ry are as defined above, in accordance to known procedures, e.g. as
described in Example 1.



-wherein Rlerr], Rerr] and Rlerr] are as defined above and Hal is hal ogen,

is reacted with a conpound of formula Il [err] wherein R err]
and R[err] are as defined above, and the resulting conpound is recovered in
free base WH%GI 34849 -
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The starting materials of formulae III and IV are known or may be produced in analogous

manner to known procedures.

Compounds of the invention, e.g. compounds of formula I and their pharmaceutically
, acceptable acid addition salts, hereinafter referred to as agents of the invention, exhibit

pharmacological activity and are, therefore, useful as pharmaceuticals.

The agents of the invention provide long-lasting protection against maximal electroshock-
induced convulsions in mice at doses of about 1 to 100 mg/kg p.o. and about 0.32 to 32
mg/kg i.p. [cf. E.A. Swinyard, J. Am.Pharm. Assoc. Scient. Ed. 38, 201 (1949) and
J.Pharmacol. Exptl. Therap. 106, 319 (1952)].

The agents of the invention are therefore useful in the treatment of epilepsy and other

convulsive states such as high pressure neurological syndrome.

Furthermore, the agents of the invention reduce ischaemia-induced neuronal damage and
ensuing symptoms in the middle cerebral artery (MCA) occlusion model in rats at a dosage
of 1-30 mg/kg i.p, i.v. and p.o. [cf. A. Tamura et al., J. Cereb. Blood Fiow Metabol. 1, 53-60
(1981)), A. Sauter, M. Rudin, Stroke 17, 1228-1234 (1986)].

The agents of the invention are therefore useful in the treatment of any clinical condition
involving a component of cerebral anoxia, hypoxia and/or ischaemia, e.g. ischemic damage
to grey and white matter, stroke, reperfusion injury, subarachnoid haemorrhage, brain and
spinal cord injury/trauma, high intracranial pressure, multi-infarct dementia or vascular
dementia, and any surgical procedure potentially associated with cerebral anoxia, hypoxia

and/or ischemia (e.g. cardiac bypass, operations on extracerebral vessels).

The agents of the invention display binding to the veratridine-sensitive sodium channel with
IC,ys of from about 0.1 to about 100 M. For the binding procedure see for example J.B
Brown, Journal of Neuroscience 6, 2064-2070 (1986). They block veratridine-induced

glutamate release in rat hippocampal slice preparations at concentrations of about 0.1-1 M.



formor in acid addition salt form The reaction may be effected in known
manner, preferably by transition netal-catalysed aryl- aryl coupling, e.g.
as described in Exanple 1. Hal is preferably brom ne or iodine,

particularly hﬁ 9 Working up of the reaction mxtures qQaﬁhgﬁg&u
according to t above process and purification of the conpounds thus
obt ai ned nay be carried out in accordance #® known procedures. Aci d
addition salts may be produced in known nmanner fromthe free base forns and

vi ce- versa. Suitable pharmaceutically acceptable acid addition salts for
use in accor dfiscexpefitinttis performed mtcarding ki 2 avodifivationdef MoJ. leacknpt &. infEpilepsia

hydr ochl ori de,_ t at n fumrate a t he hydrogen
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conpounds of L BN chinitifd fiforders, social withdrawal), hormonal conditions (excess GH [e.g. in
the treatment of diabetes mellitus, angiopathy and acromegaly] or LH [prostate hypertrophy,
menopausal syndrome] secretion, corticosterone secretion in stress), metabolic induced brain
damage (hypoglycaemia, non-ketotic hyperglycinaemia [glycine encephalopathy], sulphite
oxidase deficiency, hepatié encephalopathy associated with liver failure), emesis, spasticity,
tinnitus, pain (e.g. cancer pain, arthritis) and drug (ethanol, opiates {including synthetics with
opiate-like effects, e.g. pethidine, methadone etc.}, cocaine, amphetamine, barbiturates and
other sedatives, benzodiazepines) abuse and withdrawal.

Moreover the agents of the invention are indicated in the treatment of any pathology
involving neuronal damage, for example neurodegenerative disorders such as Alzheimer’s,
Huntington's or Parkinson's diseases, virus (including HIV)-induced neurodegeneration,
Amyotrophic lateral sclerosis (ALS), supra-nuclear palsy, olivoponto-cerebellar atrophy
(OPCA), and the actions of environmental, exogenous neurotoxins.

For the above-mentioned indications, the appropriate dosage will of course vary depending
upon, for example, the compound employed, the host, the mode of adnﬁnisﬁ'aﬁon and the
nature and severity of the condition being treated. However, in general, satisfactory results
in animals are indicated to be obtained at a daily dosage of from about 0.1 to about 100,
preferably from about 0.5 to about 100 mg/kg animal body weight. In larger mammals, for
example humans, an indicated daily dosage is in the range from about 1 to about 500,
preferably from about 1 to about 300 mg of an agent of the invention, conveniently
administered, for example, in divided doses up to four times a day or in sustained release
form.



wherein R err], Rerr] and R err] are as defined above, in accordance to
known procedures e.g. as described in Exanple 1. WO 96/ 34849
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starting nater @B fornulae 1l and I'V are known or nay b?ﬁ?ﬁ@ﬂﬂﬁéﬂ in
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conpounds of formula | and their pharnaceut7cal|y acceptabl e acid addltlon
salts, hereinafter referred to as agents of*the invention, exhibit

phar macol ogi cal activity and are, therefore, -useful as phar maceut- cal s. )
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example 21. It has for example been determined that in the above mentioned electroshock
model, this compound provides protection against maximal electroshock-induced convulsions
with a threshold dose of 10 mg/kg p.o. for periods up to 8 hours post-administration. In the
MCA occlusion model, the compound given i.p. immediately after occlusion has been found
to dose-dependently reduce infarct size at 3.2, 10 and 32 mgkg (19, 43, and 53%
respectively). In the veratridine-induced glutamate release test, the compound has been found
to block the release with an IC,, of 0.5 uM, which is consistent with its affinity for the
veratridine binding site (ICs, = 125 nM).

The compound of example 21 is for example superior to the standard Lifarizine in the MCA
occlusion model (infarct size reduction of 43 % versus 25 %, after 10 mg/kg i.p.). In the
veratridine-induced glutamate release test it has been found to be about equipotent to
Lifarizine, but more potent than the standards Riluzole and Lamotrigine (ICs, = 0.5 uM versus
5 pM and 20 uM respectively).

The preferred indications are epilepsy, stroke and brain and spinal trauma.

The agent of the invention may be administered by any conventional route, in particular
enterally, preferably orally, for example in the form of tablets or capsules, or parenterally, for

example in the form of injectable solutions or suspensions.

In accordance with the foregoing, the present invention also provides an agent of the
invention, for use as a pharmaceutical, e.g. for the treatment of epilepsy, stroke and brain or
spinal trauma.

The present invention furthermore provides a pharmaceutical composition comprising an agent
of the invention in association with at least one pharmaceutical carrier or diluent. Such
. compositions may be manufactured in conventional manner. Unit dosage forms contain, for
example, from about 0.25 to about 150, preferably from 0.25 to about 25 mg of a compound



mg/ kg i.p. [cf. E.A Swinyard, J. AmPharm Assoc. Scient. Ed. 38, 201
(1949) and J. Pharmacol. Exptl. Therap. 106, 319 (1952)]. The agents of
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et al., J. Cereb. Blood Flow Metabol. 1, 53-60 (1981)), A Sauter, M
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effective amount of an agent of the invention.

The following examples illustrate the invention. The temperatures are given in degrees Celsins
and are uncorrected.

Example 1: (+/-)-1 ,2,3,4-tetrahydro-5-(4-chlorophenyl)-8-methoxy-N.N-dimethyl-z-
naphthalenamine

057 g (2 mMol) of (+/-)-1,2,3 4-tetrahydro-5-bromo-8-methoxy-N,N-dimethyl-2-
naphthalenamine are dissolved in 8 ml toluene. 0.55 g (3.54 mMol) of 4-chlorophenylboronic
acid, 0.07 g (0.23 mMol) of tri(ortho-tolyl)phosphine, 3 ml of 2N aqueous sodium carbonate
and 0.7 ml of methanol are added. After degassing and filling the system with argon, 0.031
g (0.14 mMol) of palladium(Ilacetate are added and the mixture is stirred over night at 80°.
The aqueous phase is separated and extracted with ethylacetate. The combined organic phases
are extracted with 2N acetic acid, the acidic extracts basified with aqueous ammonia and
again extracted with ethylacetate. After drying with sodium sulfate, filtering and evaporating
the organic phase, the resulting bright-brown oil is treated with fumaric acid in methyl-
tert.butylether. The resulting salt is recrystallised from isopropanol, yielding white crystals of
the hydrogenfumarate of the title compound, m.p. 213-216°.

The starting material may be produced as follows:
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For the above-nentioned indications, the appropriate dosage will of course
vary dependi ng upon, for exanple, the conpound enployed, the host, the nbde
of administration and the nature and severity of the condition being
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fromabout 0.5 to about 100 ng/ kg ani nal 5 y weight. In larger nmamal s,

for exanple humans, an indicated daily do e is in the range from about 1
to about 500, preferably fromabout I to about 300 ng of an agent' of the

i nvention, conveniently adn1n|stered for exanple, in divided doses up to

four tines a pey—timeR=—usigi-Roc-—roloas e—f-0kia
PCT/ EP96/ 0184}l Ex. | R R, R Config  MbOr all
t hese indications tﬁe prrferred g%npoupﬁ‘is s . 8 332
(R-1,2,3,4-tE ‘ o= 8T metoxy=IN—I¢
di methyl -5-[4 (Qr H uoro hyI)Eﬁ%ﬁyl]-&bnaphthaﬂdmeanina@ wh{ d%il-134° (b
conmpound of e 4L, IIt. has fqr ex l'e been dgtermned tnpt TT-TTE
above nention :Le_l___tﬂuc) conpound _proyildes pr tlgé,‘ll?q)r{l)
agai nst maxi I4e|equéos ock- i nfluced cpnvul sions|with g idhres
10 ng/ kg p. o. [forfperTody—opto8—tourps—post—admrntstr
occl usi on nodplS {BOMembdund gl Yen i .p" i mrediaf&ly aff®er oc
been found tof doss ently feduce ypatarct sigg at” 37 10
(19, 43, and o | AVI=TIVA th rateidihe. ed al
rel ease test,|the @ has pgen fiL d to bl ogle the frel eas
ICerr] of O. é'e T T TS{eonsTSEent—wth—rt-s—eatHrArty—1-oF
4-Me OMe " " " 205-209° “)
9 |4CF |" i " " " 202-207° (4)
10 | 2-Cl 4-Cl " " " " 250-257° (2)
Il 2'F H ” L1} ” " 200_2090 (4)
12 | 3-Ci " " " " " 187-190° (1)
13 | 2-Ci " " " " (-)-(S) | 200-225° (4) ||
14 1" i " " H " 219-224° (4)
15 1" " " " Me (#)-R) | 221-226° (4)
16 " " [ 1] n H [13 21 6-223° ( 4)
17 |H . piperidino o | 2392450 @) |
18 2 ‘Cl " (] » " 204.2100 (4) |I
II 19 |H " " n-Propyl n- " 130-145° (1)
Propyl
{20 J4cr, |- " Me Me | (S [212215° @)
1| 21 » " "w ”» " ( +)'(R) 209-21 60 ( 4)
_ 75-82° (3)
2 | " OH " " . 224-263° (2)*
23 | 2-Et " OMe " " +/- 189-197° (4)
24 |2Cl " CN " " " 209-215° (4)
25 | 4-F OMe |° " " 236-240° (2)
26 | 2-F " " " " " 172-178°(1)



veratridi ne bi ndi ng site (ICerr]

125 nM).

The conpound of exanple 21

l.s for exanple superior to the standard Lifarizine in the MCA occl usion

nodel

the veratridi

about equi pot ent
and Lanotrigine (I ([err]
respectively).

(infarct size reduction of 43 %versus 25 %
' d glutamate rel ease test
I farizine,

after

but nore potent than the sta

= 0.5 [err]Mvers
The preferred indications

u€15 [err]Mand 20 [err]M
rre epil epsy,

10 ng/ kg i
it has been found to be

.p.). In

zol e

stroke and brain

and spinal traum. The agent of the invention may be admi n| stered by any
conventi onal Uu;aﬁi T Ty pref erabtyoraty—fFor—exed
in the form df2% ap2-OMe o} 4-OMe (l 'es, or ‘parenterajty, for exanplSQ-lJ89° e
formof inje bl e | ut or] suspensi ons. I'h. accof dance E Efl
foregoing, t 2 : 52‘2* . i j of fhﬂgh' F‘Pn
for .use as a [p¥arNROME | tthe treat nent of Jepil epsMa.ﬁbs
brai n or spinfa Ty aome: CTIVETt T o T tiemore—rovites—
phar maceutic |3 ti an agent olf" t he {rivent i{0312+220° (4)
assocjation W eas wtical carfser of .dilud
conposi tions ﬁ]g%glmu pveail-onall Lini t %ﬁ'@xp(@nr
contain, for fe3anp2F fr t"o about 150, pr¢rerabliyighriose Py2q to
about 25 ngy a onpoung

33 -Me 4-Me " * " " 232-238° (2)

34 | 2-Ci H CONH, | " " " 186-189° (3)

35 | 4CF,; " OMe " H (+)>R | 205-208°(4) H

36 |H " " " Me " 198-211° (4)

37 4_Me " " L] ] " 19 4-202° ( 4)

38 | 4Cl " " " " " 196-203° (4)

| 39 |40OMe |*" " " " " 235-239° (4)

40 | 4-F " " " " " 199-212° (1)

41 |4CF, | " (CH),OH |" " 185-112° (4)

42 | - " H Me " 140-143° (5)

Me = methy!
Et = ethyl

* decomposition

(1) hydrogen maleate
(2) hydrochloride

(3) free base

{(4) hydrogen fumarate
(5) hydrogen malonate




WD 96/ 34849

PCT/ EP96/ 01841 8 according
to the invention. Mor eover the present invention provides the use of an
agent of the i lopn, for the manufacture of a nedi canent f@r the

treat nent of aﬁ%ﬁ@éhggtlon menti oned above, e.g. epilepsy, ﬁ%ﬁ@”ﬁmﬂ“braln
or spinal trauna. In still a further asgept the present I_MBDLLOH——

provi des a nethod for the treatnent of ang condltrUﬁ”ﬁﬁﬁTTBned above

epil epsy, stroke and brain or spinal trauma, in a s ggﬁa suc '
treatnment, which conprises admnistering to such subj tically
ef fective anount of an agent of the invention. The. | es
illustrate t h&kMM&tion. The tenperatures are glven egrees CEISlus and
are uncorr ect ed. Exampl e |:
(+/-)-1,2,3,4-tetrahydro-5-(4-chl orophenyl) - 8- nmet hoxy- N, N-di net hyl -
napht hal enam ne

1. A 1,2,3,4,-tetrahydro-2-naphthalenamine bearing a phenyl substituent on the aromatic
ring, in free base or acid addition salt form.

2. A compound of formula I

wherein

R,and R,, independently, are hydrogen, (C, Jalkyl, (C, alkoxy, (CQ)alkylthio,
halogen, trifluoromethyl, trifluoromethoxy, cyano, (C,)alkanoyl,

(C,.»alkylsuifonyl or sulfamoyl,

R, is hydrogen, hydroxy, (C,alkyl, (C,)alkoxy, halogen, cyano,
(C,.s)alkanoyl, carbamoyl, (C,,)alkylsulfonyloxy or
triflucromethylsulfonyloxy, and

R,and R, independently, are hydrogen, (C,alkyl, hydroxy(C, alkyl or
phenyl(C, Jalky], or form together with the nitrogen atom to which
they are attached a pyrrolidinyl, piperidino or piperazinyl group,

in free base or acid addition salt form.

A



0.57 g (2 mvbl ) of (+/-)-1,2, Sﬁsg&gm@wﬁﬁﬁwwom 8- net hoxy- N, N

di met hyI - napht hal enam ne are toluene. 0.55 g (3.54
mvbl ) of 4 chl or ophenyl borom c m

23 mwbl) of

tri(ortho-toly. I ne, ous sodi um car bonat e :';}nd 0.7 m
of met hanol are added. After degaSS| ng and filling the syste ’g’rsﬂon,
0.031 g (0.14 mwol) of palladiun(ll)acetatqenare added and the m xture is
stirred over night at 80[err]. The aqueous phase is separated and extracted
wi th ethylacetate. The conbi ned organi c phases are extracted with 2N acetic
acid, the acigic exlcompbindFdimelwhérbin aqueous ammoni a and agai n extract ed
wth ethylacetate. After drying with sodiumsulfate, filtering and '

dRxh aS@CPQﬂ#eﬂﬂYe s aet ihydrogen, g K€ dallothn Gy Dalkexy, r balogeh,

evaporating the or%a#ﬂ
aixgl ’ﬁwv\/ﬁ?’i)e crgpﬁtu{ é“)#y g '

with fumaric acid in nethyl 4
hydr ogenfurmarate oRsthe tit Inehy;mgunuhuﬂmm F(C,.aalkyﬂlﬁ[,_e)alkbxy, ha[Eigen Syéid, | Ng

recrystal lised fromi sopropan
PCTT EPo6/ 0141 oo 2 (Eqs)atthoyt, - carodRol T Datkyipuigonyigaysgor
2- napht hal enami ne

mvbl ) of (+/-)-1,2,3,4-tetr aifubreméthyisutfonylpxy\undi met hy! -

are dissolved in m f acefic ac d an 22 mvbl ) of sodium acetate
are added. A sol ut ™ot ant"ﬂ? gy%nb@dwl P Phenyi(C galieyl.cor forme

i s added dropw se at room t%géﬁkatﬁﬂﬁ thé tnirdpeADRBI 2P \ﬁh&ﬂ‘ttﬁéy 2 GRhagua! £

precipitate is formed. After stirring over
pyrrolidinyl, piperidino or piperazinyl group,

in free base or acid addition salt form.

4, A compound of claim 2 selected from the compounds of formula I, in optically active
or racemic form, wherein:

R,=4Cl, R,=H, Ry=0Me, R, =Me, R; = Me,
R,=H, R,=H, Ry;=0OMe, R,=Me, R; = Me,
R,=2C], R,=H, R;=OMe, R,=Me, R = Me,
R, =2-Me, R,=H, Ry=0Me, R,=Me, R; = Me,
R, =2-OMe, R,=H, R;=OMe, R,=Me, R,=Me,
R,=H, R,=H, R,=0H, R=Me, R;=Me,
R,=H, R, =H, R,=H, Ri=Me, R;=Me,
R,=4-Me, R,=H, Ry;=0Me, R,=Me, R; = Me,
R;=4CF, R,=H, R;=0Me, R,=Me, Rs = Me,
R;=2Cl, R;=4Cl, R;=0Me, R,=Me, Rs = Me,
R, =2-F, R,=H, R;=0Me, R,=Me, Rs = Me,
R;=3Cl, R,=H, R;=0OMe, R,=Me, R; = Me,
R;=2Cl, R,=H, R;=0Me, R,=Me, Rs=H,
R,=H, R, =H, R; =OMe, R, + R, = piperidino,
R, =2C] R,=H, R;=0Me, R, + R, = piperidino,
R,=H, R,=H, R;=0OMe, R,=n-Pr, R;=nPr
R,=4CF,, R,=H, R, = OH, R, = Me, R; = Me,

* c L M S *



water and extracted with ethylaceta ng aqueous phase is nmade
al caline with aqueous anmoni a and ex thyl acetate. The organic

phase is drie ' odi um sul fate, vapor at ed . The
r emai ni ng oil%w illed in a buIb to bul'b distillation ap&%ﬁﬁ
yielding a slightly yellow oil, b.p. 17031 O[err] at 0.04 nbar. The

S

ni ght the solvent is distilled off n Wﬁa@%&.’éﬁ'ﬁe ihdd@ residue taken up with

fol |l owi ng conpounds are prepar ed anal 0go y to exanple 1. , WO

96/ 34849 .

PCT/ EP96/ 01841 R,=2E, R,=H, R, —OMe, = Me, Rtj Ex.

Rl err] R[err] err R err eLr Config M p.
(salt) 2 R, = 2.8, ﬁ, l\é‘ Me, %Ms + -

A () Haadk Oageep Rpow Ko w-we
" R;=2-F)90- llﬂ’aﬁel?-r] (R1)= OMe R,olde, R;=Me,
oL R o ELOA Wk, hew
" H R, ='2-F, R, = 3'F, R;,=0Me, R,=Me, R,=BR; 133[err] (1)
R, = 2-OMe, R; =3-OMe, R;=0OMe, R,=Me, R; = Me,
R,=2-Me, R,=5-Me, R;=0Me, R,=Me, Rs = Me,
R;=2Cl, R,=3Cl, R;=0Me, R,=Me, R; = Me,
R, = 2-F, R, =5-F, Ry=0Me, R,=Me, R;
R,=2Me, R,=4Me, R,=OMe, R,=Me, R,
R;=2Cl, R,=H, Ry = CONH,, Ry=Me, Rs=Me,
R;=4CF, R,=H, R;=0OMe, R,=Me, Rs=H,
R, =4-OMe, R,=H, R;=0OMe, R,=Me, R,=Me,
R, = 4-F, R,=H, R;=0Me, R;=Me, R; = Me,
R, =4CF,, R,=H, R;=0OMe, R,=Et-OH, R;=Me, and
R, =4CF,, R,=H, R, =H, R, =Me, Ry =Me

Me being methyl, Et ethyl and Pr propyl, in free base or acid addition salt form.

5. A compound of claim 2 which is (R)-1,2,3,4-tetrahydro-8-methoxy-N,N-dimethyi-5-[4-
(trifluoromethyl)phenyl]-2-naphthalenamine, in free base or acid addition salt form.

6. A process for the production of a 1,2,3,4,-tetrahydro-2-naphthalenamine bearing a
phenyl substituent on the aromatic ring, and acid addition salts thereof, whereby a
1,2,3,4,-tetrahydro-2-naphthalenamine bearing a halogen on the aromatic ring is
reacted with optionally substituted phenylboronic acid and the resulting compound is
recovered in free base form or in acid addition salt form.

. 7. . A process for the production of a compound of formula I as defined in claim 1, in free
base or acid addition salt form, whereby a compound of formula II,

% € L M S %



8 = 4-Me ) Ove etl-ias Been: Re‘laced

Sy T

.15 187 190[err] (1) 13  2-d
" ™ -9 200, 225[ err] (4)
14 "o

219-224[err] (4) 15 Me
(+)-(R 221-226 " x "
H " - 23 17 H "
pi peri di no +/ - ) P45[ err] (4) 18 2-C
" " " ' < ' 204-210[err] (4) 19 H
" g " n- Pr opyl 130-145[err] (1)
Propyl 20  4-CF3 " " B M Me (-)-(9)
212-215[err] (4) 21 " " "
(+)-(R 209- 216[err] (4)
75- 82 (3) 22
" . 204- yggf@rl}? RC 251(1 Rzgre as dsfined in claxm 2 and Hal is haw is reacted with

+ - a compound @ férfbbl£IM ] (4) 24 2-d CN

" 209-215[err] (4) 25 4-F
Oove " ' " 236- 240 (2) 26 2-F
" " " Rz " 172-178 (D)

B(OH), II1
R

wherein R, and R, are as defined in claim 2, and the resulting compound is recovered

in free base form or in acid addition salt form.

8. A compound of anyone of claims 1 to 5, in free base or pharmaceutically acceptable
acid addition salt form, for use as a pharmaceutical.

9. A compound of anyone of claims 1 to 5 in free base or pharmaceutically acceptable
acid addition salt form, for use in the treatment of epilepsy, stroke and brain or spinal
trauma.

10. A pharmaceutical composition comprising a compound of anyone of claims 1 to 5 in
~ free base or pharmaceutically acceptable acid addition salt form, in association with
a pharmaceutical carrier or diluent.

‘W) 0 A



VD 96/ 34849 This Shect Has Been Replaced

_ :I:DCT/ EP9't'3/0f841" " ) ‘m“‘!m[“gm h) .?;8 2-2_0;/9 45_0;/9

WO 96134849 13- 229 ?’L 29 2 OVE %g%%mmﬂ
" 212-220[3%] (4) 31 -
" 198- 208[ er r] (4) 32 2-F
5-F " " " 189-195 (1) 33 .
§4|VE ,. 04 'VPIH TheuseofacompoundofanyoneofclalmsltoSmfreebaseorphanRa%?uﬁbﬁﬁy(z) ,

186-189[err] (3) acge\ptablegfagﬁgddmon salt form, for the manufacture of a medxcan\ept foeu,tye, R
ve

205-208(4)  36_  glamment of epllepsy, stroke and bmm or spinal trauma.
198-211 (4) 37  4-Me

194-202[err] (4) 38 4-d

%gg ggg%g”}lé 4) Ai%thodj’:@@maﬂnemofepﬂepsy.stmkeandbramorspmaltrauma,ma,subject
199-212[ err] (1) m4ﬁeed of @Eéh treaﬂnent which coniprises( @dininistdritge to [sucbH subject a
185-112[err] (4)

140-143[err] (5) ““"’E%‘“""ﬂb’ﬁf{?f’"‘i&m"“& piAn mﬂ&é@o‘ﬁ%’?\’%ﬁﬂ’?’ﬁﬁmb&

mal eat e 5 in free base or pharmaceutically acceptable acid addition salt form.
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(2) hydrochloride (3) free base (4) hydrogen fumarate (5) h?dseoyﬁhsm -anat e

CLAI V5 1. A 1,2,3;4-tetrahydro-2 napht hal enam.ne
bearl ng a phenyl substituent on t he aromatic . . ring, in fre€ base
or acid addition salt form for use in the treatnent of ‘epilépsy, Stroke
and brain or spinal trauma. 2. A conpound of fornmula I [err]

CLAIM
1. A l,2,3',4-tetrahydro-_2-naphthaienamine bearing a phenyl substituent on the aromatic

ring, in free base or acid addition salt form, for use in the treatment of epilepsy, stroke

and brain or spinal trauma.

2. A compound of formula I

wherein _ _

R, and R,, independently, are hydrogen, (C, alkyl, (C,,)alkoxy, (C,)alkylthio,
halogen, trifluoromethyl, trifluoromethoxy, cyano, (C,)alkanoyl,
(CM)alkyIsulfonyl or sulfamoyl,

R, is hydrogen, hydroxy, (CM)alkyl (C,.)alkoxy, halogen, cyano,
(C,.s)alkanoyl, carbamoyl, (C,,)alkylsulfonyloxy or
trifluoromethylsulfonyloxy, and

R, and R;, independently, are hydrogen, (C,,)alkyl, h.ydroxy(C2 walkyl or
phenyl(C, alkyl, or form together with the nitrogen atom to which
they are attached a pyrrolidinyl, piperidino or piperaziny! group,

in free base or acid addition salt form.

* c L ] s *
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wher ei n - Rerr] and Rerr], independently, ar eCle%ﬁml’«,

(Cerr])al kyl, ((err])al koxy, (C[err])alkylthlo
Jhal dgen, trifluoronmethyl, trifluoronetH3xy, cyano, (C[err])al kanoy],, ",

(derr])al kyl sul fonyl or sulfanoyl, _ “'i's hydrogen,
hydroxy, (Cerr])alkyl, ((ferr])al koxy, hal ogen, cyano,

(derr])al kanoyl, carbamoyl, ((err])alkyl sulfonyl oxy or
trifluorgmethyl éd!ﬁﬁdﬁﬂ&'o@&mm@dherem Rlerr] and Rerr],

i ndependent |y, are hydr ogen, E}b 4) al k , hydr ox%/aﬁcz4 ) al kyl or
phenyl ([ err] Raprd R, ormnemdcm t laesr degmhe(Gnu kiden((%m)alhqu, whdlegen,

they are attached a pyr q.lldl %/gwt nyag\fan*él,S?a?kanoyloorp&f’,f)zalkthklogrOUp

in free base or acid ad
R, is hydrogen, hydroxy, (C,,)alkyl, (C,,)alkoxy, halogen, cyano,

(Cz_s)alkanoyl.,' carbamdyl, (C,.»)alkylsulfonyloxy or
trifluoromethylsulfonyloxy, and

R, and R;, independently, are hydrogen, (C,,)alkyl or phenyl(C,_)alkyl, or form
together with the 'nitrogen atom to which they are attached a
pyrrolidinyl, piperidino or piperazinyl group,

in free base or acid addition salt form.

4, A compound of claim 2 selected from the compounds of formula I, in optically active

or racemic form, wherein:

Ko
"
&

R, = OMe, R, = Me, R; = Me,
R, =0OMe, R,=Me, R, = Me,

R, = 4-C],

e
I
T
~

~
H

o

R,=2-Cl. R,=H, R,=OMe, R,=Me, R,=Me,
R, =2-Me, R,=H, R;=OMe, R,=Me, R;=Me,
R, = 2-OMe, R, =H, =OMe, R,=Me, R,=Me,
R, =H, R, =H, R, = OH, R, = Me, R, = Me,
R,=H,  R,=H, R, =H, R, = Me, R, = Me,
R,=4Me, R,=H,  R,=OMe, R,=Me, R,=Me,
R, =4-CF, R,=H, R,=OMe, R,=Me, R,=Me,
R,=2-Cl, R,=4Cl, R,=OMe, R,=Me, R=Me,
R,=2F, R,=H, R,=OMe, R,=Me, R,=Me,
R,=3Cl, R,=H, R,=OMe, R,=Me, R;=Me,
R,=2-Cl, R,=H, R,=OMe, R,=Me, R,=H,
R,=H, R, = H, R, =OMe, R, + R, = piperidino,
R, =2-Cl, R,=H, R, =OMe, R, + R, = piperidino,
R, = H, R, =H, R;=0OMe, R,=n-Pr, R;=n-Pr,
R,=4-CF, R,=H, =OH, R,=Me, R,=Me,

)



3. A corrpound of claim2 wherein - . Rerr] and R[ err]Case 100-8223, . .,
i ndependently, are hydrogen, (Jerr])alkyl, (Clerr])alkoxy, hal ogen,: »

5l

trifluoromethyl, cyano, ((err])al kanoyligaor (Clerr])al Kyl thi,o, > -~ Rerr]
i s hydrogen, hydroxy, (Clerr])alkyl, (C[err])al koxy, hal’ogen}>cyanco, -~
(derr])al kanoyl, carbamoyl, (err])alkylsulfonyloxy or
trifluoronethyl sul fonyl oxy, and Rlerr] and Rlerr] | ndependent | vy,

are hydrogen, I(C_I,QIE ) algyd gpr phq@yib(f‘[l rr]ﬁalmg org fO
together -with t'he nlt%rogen atom t o “whi ch@t hey are attaéheyfgé

pyrrolidinyl, RipéCldi ndlzm Hi per &i=ngN,gr oy, = Me, iRy £ M base or acid
addition salt l{jor oun f cl al m 2 selected fromthe .
conmpounds of f ng}q I, R 6&|ca Jy'. ‘?ve Me,or RaceMe form wherein:

RlL = 4-C, 211!; R34 Ok, Me, RL = H,
o = '?2 RFBaT, R,Réwfe R,=M® = M%Z Me. HCh

" R3 = Owe, R4Rx=w8-0Me F85-4fabMe R1 OMe_ R, e Me, R2R§=HMe R3 = O,
R4 = Me, 2c1ve R2 = H, R4 = Me,
R5 = Me, “Rig 2. R2“§]R=2 =OMgz RigMe. 4 mﬁ/b R5 = Me,
RL = H, zfd>Me RSﬁ)M R %N}’e MER, = M%S h@,-M, RL = 4- Me,
R = H, % of 2o Rss Me, © ® R =H,
R3 = Ove, R4 l{, =M3-Me 135 =—5Me OMe R, = Me Rs Me,

R, =2Cl, R,=3-Cl R, OMe, R,=Me, R,=Me,
R,=2F, R,=5F  R,=OMe, R,=Me, R,=Me,
R,=2-Me, R,=4-Me, R,=OMe, R, =Me, R, = Me,
R,=2Cl, R,=H,  R,=CONH, R,=Me, R,=Me,

R,=4CF, R,=H, R,=OMe, R,=Me, R,=H,

R, =4OMe, R;=H,  R;=0Me, R,=Me, Rs = Me,
R,=4F, R,=H, R,=OMe, R,=Me, R,=Me,

R =4-CF. R,=H,  R,=OMe, R,=Et-OH, R,=Me, and
R,=4CF, R,=H,  Ry=H, R,=Me, R;=Me

Me being methyl, Et ethyl and Pr propyl, in free base or acid addition salt form.

5 A compound of claim 2 which is (R)-1,2,3,4-tetrahydro-8-methoxy-N,N-dimethyl-5-[4-

(trifluoromethyl)phenyl]-2-naphthalenamine, in free base or acid addition salt form. .

6. A process for the production of a compound of formula I as defined in claim 2, in free

base or acid addition salt form, whereby a compound of formula II,

L



RlL = 2-0, R2 = Case HD-8223- F,
R2.= H, R3 = , . R =H >
R3 =Owve, R4 = Mg, h ' : R3 = ONE,
R4 = Me, RS = = H, OMe, R4 +°R5 =
pi peri di no, R4 + R5 = piperidino,
RL = H_ R2 = Rl =
4-CF3, R2 = H,
14 RL = Me, RS = Me,
RlL = 2-C, R2 = Me, Rl =
2-d, R2 = 4-F, Rl = 2-F,
R2 = 4-F, R3 = = 2-0, R =
4-Ove, R3 = Ow, : R2 = 3-F,
R3 = Ow, R4 = 3-O0vk, R3 =
Owe, R4 = Me, Me, R3 = Ow,
R4 = Me, RS = Me = Ok, R4 =
Me, 5 = M, R4 = Me,
R5 = Me, R1 = Me, RS =
I\/e1
wherein R;, R, and R; are as defined in claim 2 and Hal is halogen, is reacted with
a compound of formula III
RZ
B(OH), III
RI
wherein R, and R, are as defined in claim 2, and the resulting compound is recovered
in free base form or in acid addition salt form. '
7. A compound of anyone of claims 2 to 5, in free base or pharmaceutically acceptable
acid addition salt form, for use as a pharmaceutical.
8. A compound of anyone of claims 2 to 5 in free base or pharmaceutically acceptable
- acid addition salt form, for use in the treatment of epilepsy, stroke and brain or spinal
trauma. '
9. A pharmaceutical composition comprising a compound of anyone of claims 2 to 5 in

free base or pharmaceutically acceptable acid addition salt form, in association with

a pharmaceutical carrier or diluent.
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RL=2-d, R =H R3 = CON\H err], R4 = M, R5 = MEase 100-822%
4-CF3, R2 = H, R3 = O\, ° R4 = M, Rlerr] = H,. R1:.'
4-OMe, R2 = H, R3 = OMe, = R4 = M, RS = Mg, Ri—sqf

R2 = H, R3 = O, R4 = M, RS = M, RL —T"ﬂocﬁHEETHASBEEM
R3 = Owe, R4 = Et-OH, R5 = Mg, and Rl = 4-CF3 | R2=HREPLACED
R3=H, R4 = Me, RS = Me Me bei ng net hyl, Et et NyT an
propyl, id0fredhpaseoba campdundiaf anyone Qﬁlctaimsrlrm 5 inGfree ba%e@orphmmmtemfcatly aim
2 wh

ch R t hydr net th
Ctri 'f|uo'r3rn(et ) aroEnfRbi, i SR 1ol Bt e apiiaaluge, 8F. oo Fedhrentafr then

salt form — 6ireatmefit Bfé}ﬁ!éP@ fs%ké Bfd Bfaﬂijld%ﬂlﬁ’d] tfhfunﬁ conpound of formula |
as defined in claim?2 ree ‘hase or acid addition salt form

wher eby a conpound of fornmula II,
11. A method for the treatment of epxlepsy, stroke and brain or spinal trauma, in a subject

in need of such treatment, which comprises administering to such subject a
therapeutically effective amount of an agent of a compound of anyone of claims 1 to

5 in free base or pharmaceutically acceptable acid addition salt form.

This Sheet Has Been Replaced
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[eer] . . wherein R3, R4 and R5 are as defined in ClRE?@EAand Hal is

hal ogen, |s reacted with a comdound of ‘forrmula I EME
wherein RL and R2 are as defined in claim2, and the resulting corrp’!I%HgET
recover ed in free base formor in acid addition salt form

conpound of anyone of claims 2 to 5, inlree base or phar rraceutical I y

accept abl e
10. The use of a comf)oﬁhd of anyone of claims 1 to 5 in free base or pharmaceutically
acceptable acid addition salt form, for the manufacture of a medicament for the

treatment of epilepsy, stroke and brain or spinal trauma.
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aci-d addition salt form for use as a pharnaceuti cal . 8.

aine 2 to 5 in free base or

garrier or diluent.

OfARb-&

phar maceutical ly accep able
alt form for use in the treatnent of epilepsy,

S rrprl sinz;

trauma. 9. A pharnmaceuti cal conpositi Qs
: p nmp TN
alyone of claims 2 to 5 in free base or pha w:;'m,‘
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(57) Abstract

Compounds of formula (I) wherein R; and R, independently,
are hydrogen (Ci-g)alkyl, (Cu)alkoxy. (Ci-g)alkylthio, halogen.
trifluoromethyl, triflu cyano, (Cz-s)alkanoyl,
(Ci-g)elkylsulfonyl or sulfamoyl; Ra is hydrogen, hydroxy,
(Ciqalkyl, (Cia)alkoxy, halogen, cyano, (Cz.s)alkanoyl, carbamoyl,
(Cr-g)alkylsulfonyloxy or ethylsulfonyloxy; and R4 and
Rs, independently, are hydrogen, (Ci-g)alkyl, hydroxy(Ca-4)alkyl or
phenyl(C)_4)alkyl, or form together with the nitrogen atom to which
they are attached a pyrrolidinyl, piperidino or piperazinyl group,
in free base or acid addition salt form. Compounds according to
formula (I) are useful in the treatment of epilepsy, stroke and brain
or spinal trauma.
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