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Techni cal background of the invention The present

invention relates to a new therapeutical use of

bicyclo [2.2. 1 ]heptane derivatives. Mire

particularly the present invention is concerned with

the use of bicyclo[2.2.1] heptane derivatives for the

preparation of pharmaceutical conpositions having

neuroprotective effect. State of the art It is known

that 1,1, 7-trimethyl-dicycl o[ 2.2.1] hept ane

der i vaUiSEF BSHGLQ2/g1 BIERTNE DERRAAVES HOR THE

thienyl side- chain in position 2 %s

ant | CSRERARARION R NETRDPRATEO TV REHARNMAGELTIC AL,

narcosi s potentiating gic effect (CB

2,065,122). An outstandling nenber of said conmpound

group

(IR 2S,4R) - (-) - 2- (2- di net hyl am noet hoxy) - 2- phenyl -1, 7,
7- trimet hyl TichyivadbacRgrdumeboibe inventienf or m of t he
free base and pharnaceutically acceptable salts
thereof - particularly the fumarate - was discl osed

in HU 212,547, WD,2004/112769 PCI/ HJ20
The present invention re%ates to a new therapeut?gfe{l (1)1%8%?2

bicyclo[2.2.1]Theptane derivatives. More particularly the present
invention is concerned with the use of bicyclo[2.2.1]heptane
derivatives for the preparation of pharmaceutical compositions

having neuropfotective effect.
State of the art

It is known that 1,1,7-trimethyl-dicyclo[2.2.1]heptane
derivatives comprising a phenyl, phenyl alkyl or thienyl side-
chain in position 2 possess anticonvulsive, motility inhibiting,
hexobarbital narcosis potentiating and analgetic effect (GB
2,065,122). An outstanding member of said compound group
(1R,2S,4R)-(-)-2-(2-dimethylaminoethoxy)-2-phenyl-1,7,7-
trimethyl-bicyclo[2.2.1Theptane in the form of the free base and
pharmaceutically acceptable salts thereof - particularly the
fumarate - was disclosed in HU 212,547.



2 -Derancticl ane showed consi derable effects in
different animal nodels of anxiety and stress. In the
wo/ogeli1peni shed drinking test deranticl ane waBCHEURMWE/000062
in 1 and 10 ng/ kg after oral admnistration [Gacsalyi
et. al, Receptor binding profile and anxiolytic
activity of deranticlane (EQ S-3886) in ani nal
nodel s, Drug Dev. Res. 40: p.338-348, (1997)]. In the
social interaction nodel, the conmpound increased the
tinme spent with social intZractions after a single
0.7 ng/kg oral treatnent. In the |ight-dark test,
[Craw ey, J.N. Neuropharnacol ogi cal specifity of a

si mpDeramcielanefshaweidetopsiderabichet e ity fifigrant &imabns of
benzodi azepj ne, Phar,macol I aghe Behavj or . .15: p.
695- E@delzs(oijy@f}?tYd‘@Fléﬁ’i??% ﬂ%ﬁ@ong%lePg“ege&ngnge at a
single oral dqgse of 3.pyl N rhle burying
¢ eo P Rmeaae s adifPuf Pl 10 ol e DULY/ 19
Be D st i ' ; I R A3 Op) gszg\,r 1®and he
Bas Pé'séﬁ&%&%ﬁtg&c}fg; %%%r'% Irlg’ fﬁre%ﬁgb&g%i lm I ’rz1duced
G ooghnere A meicRer(BaIsI388E2 % apimal223- 229,
( 198%?9t))he nDlIQ)gl?:/u e a%sagct ive in 101%nd 30 ny/ kg
af t efyodeB| Dt &R Res. LRBES-GHaNE 9. ImtHefsecidlve in
the el evated plus nmaze test, but it antagonized
anxi fityractos edsy, BEKompouhd snareased|timatized spenéwith a |
Receptor binding profile and anxiolytic activi H/ of
social interactions after a single 0.7 mg/kg Oral treatment. In the
light-dark test, [Crawley, J.N. Neuropharmacological specifity
of a simple model of anxiety for the behavioural actions of
benzodiazepine, Pharmacol. Biochem. Behavior, 15: p. 695-699
(1981)] deramciclane proved to be active at a single oral dose of
3 mg/kg sc. In the marble burying test [Broekkamp, C.L. et al,
Major Tranquillizers Can Be Distinguished from Minor
Tranquillisers on the Basis of Effects on Marble Burying and
Swim-Induced Grooming in Mice. Eur. J. Pharmacol. 126: p.
223-229, (1986) ] the molecule was active in 10 and 30 mg/kg

after oral treatment.

Deramciclane was ineffective in the elevated plus maze test, but
it antagonized anxiety caused by CCK in this test /Gacsdlyi et
al, Receptor binding profile and anxiolytic activity of
deramciclane (EGIS-3886) in animal models, Drug Dev. Res.
40: p.338-348, (1997)].



derancti cl ane (EA SS 3886) in animal nodels, Drug Dev.
Res. 40: p.338-348, (1997)]. WO 2004/ 112769
weFONAHPZe04/ 000062 3 Besi des these anxi ol yti cP€f/HEC108/000062
deranti cl ane produced antidepressant activity at 1
and 10 ng/ kg ip. doses in the |earned hel pl essness
test, which is a known ani mal nodel of depression
[Gial et al., Biol. Psychiatry, 23 237-242 (1988)].
Based on its receptor profile, deranticlane binds
primarily to central 5-HT28@ and 5- HT2A receptors.
Anxiolytic and antidepressant effects of deranticl ane
can be explained by its affinity for these 5-HT
r ecepBenides thipsphansielytip effactsrdetainzmel ané praducedr mul a N~
Il rising.l han 0.2 %
(1R, 039%%@56382?1@&(%‘?@1& a’? 1 agd 10 &gjkg ip. doses in the

di met;hyl aminpet hyl )] -1, 7. 7-trinmethyl -bicyclo[2. 2.1

T hepriaac nBikess e fuiet ol Ts Wi amaedt of

PCT/ 0 11 5., described |

A 052’?}%%%@{091 ROB&I ealNBibl. \Psy Rikify, 085 13088 (1YsEh) .
Based on its receptor profile, deramciclane binds primarily to
central 5-HT,¢ and 5-HT,, receptors. Anxiolytic and
antidepressant effects of deramciclane can be explained by its

affinity for these 5-HT receptors.

High purity deramciclane of the Formula

comprising less than 0.2 % of (1R,3S,4R)-3-[2-(N,N-
dimethylaminoethyl)]-1,7,7-trimethyl-bicyclo[2.2.1 Theptane-2-

one of the Formula



The N-nethyl derivative of deranticlane of the Fornula
Il is described in WO 98/17230. This conpound
we@zivith12769 val uabl e anxiol ytic effect. Accordi POI/HO2@A/000062
aspect of the present invention there is provided the
use of bicyclo[2.2.1.] heptane derivatives of the
general Formula RBR RL ON R2 (wherein R3 stands for
hydrogen or hydroxy; Rl stands for hydrogen or al kyl;
and R2 stands for alkyl) WO 2004/112769
PCT/ HU2004/ 000062 5 and phdrnaceutically acceptabl e
acid addition salts for the preparation of
phar maceuti cal conpositions having neuroprotective
effect. The p nt invention is based on the
recognition th conmpounds of general Formula |
produce protec agai nst ‘

N ‘ [

is described in EP 1,052,245.

The N-imethyl derivative of deramciclane of the Formula II is
described in WO 98/17230. This compound exhibits valuable
anxiolytic effect.

According to an aspect of the present invention there is
provided the use of bicyclo[2.2.1.]Theptane derivatives of the

general Formula

Rs3

(wherein

R®  stands for hydrogen or hydroxy;
R!  stands for hydrogen or alkyl; and
R*  stands for alkyl)



neuronal injury induced by gl obal cerebral ischema
and consequenti al pathol ogi cal changes in behavi oura
wParalret7ey s  (spontaneous notility). This effeRCT/HE2004/000062
i ndependent of its known node of action and of its
anxi ol ytic and stress-reducing effects since
ritanserin, a 5-HT2A/2C antagonist, i.e. a conpound
with conparabl e node of action to deranticlane, did
not show neuroprotective activity in a simlar
i schem a nodel (Piera, M 3., et. al, Lack of
ef fi cacy of 5-HT2A receptor antagonists to reduce
brain damage after 3 mnutes of transient globa
cer ebndpharswcaeticallyi accgptabid acid Bddidiam salts ifer the
Phar macol , 9: p, . 562-568, 1995). . This effect of
cgrrpﬁ@ﬁé’éaﬁ(‘?ln (QFQ%@F@F‘C%%F%THPOSI%R%}S@%& suitable for
the treatnment.of conditions in consequence of acute
braiﬂmﬁﬁﬂﬂgﬁﬁqﬂﬁe tages e. g. stroke,q cer ebr al
vasospasm -and of neuronal death succeedi ng head and
spinal injuries caused by accidents as well as nake

t henThs pidselt BvERfion ebdsepoaBERMogaitidiefhayi our al
paranet ers i nduced by neuronal |oss and also for the

t r eatompounds afigeneial Fomeuiotipgeiuee atoteetiati agaidstr s e. g.

mul tiple sclerosis, nmotoneuron WO 2004/112769

PCT/ niazoo4) iopoyeénduaddisglabal qeaplrabisebgmiacandt er al

scl ecr:c?fsieaﬁerﬁ}_a?)phth%igg%tcélfc%la%_ggsa ﬁlot?ehagf.}ost’l%a SPGanaI%te ers
(spontaneous motility). This effect is independent of its known
mode of action and of its anxiolytic and stress-reducing effects
since ritanserin, a 5-HT,4 ¢ antagonist, i.e. a compound with
comparable mode of action to deramciclane, did not show
neuroprotective activity in a similar ischemia model (Piera, M.
J., et. al, Lack of efficacy of 5-HT2A receptor antagonists to
reduce brain damage after 3 minutes of transient global
cerebral ischaemia in gerbils, Fundam. Clin. Pharmacol,9: p.
562-568, 1995). This effect of compounds of general Formula I
make them suitable for the treatment of conditions in
consequence of acute brain and spinal damages e.g. stroke,
cerebral vasospasm, and of neuronal death succeeding head and
spinal injuries caused by accidents as well as make them
suitable for the improvement of behavioural parameters induced

by neuronal loss and also for the treatment of chronic

neurodegenerative disorders e.g. multiple sclerosis, motoneuron



The definition of the terns used in the present patent
specification is the follow ng unl ess otherw se
wG@pmwailiized. The term "l ower al kyl" rel ates toPGI/HER@A000062
or branched chain saturated aliphatic hydrocarbon
group containing 1-4 carbon atom e.g. nethyl, ethyl,
n- propyl, isopropyl, n-butyl, secondary butyl etc.
The term "pharnaceutically acceptable acid addition
salts" relates to salts formed with pharmaceutically
acceptabl e non- toxical inofganic or organic acids.
For salt formation e.g. hydrochloric acid, hydrogen
brom de, sulfuric acid, phosphoric acid, acetic acid,
f or niliseags @myiopbopbicdeiedal acbﬁrpas; AL8Y, Qreutrfblsh-Fakohci d,
mal i g. aci d, anygdalic acid, fumaric acid,
benzéﬁ&%ﬁ?ﬁ%hlc acid, p-toluene sul fonic acid etc.
can be used. Salts formed with fumaric acid are
particularly preferable. A preferable enbodi nent of

our TRY@BHihATb oF the Gerild hdefidh REIpRLentGBRINAS Of

general Fornul a and their acid salts for

t he pyezpfcaionds ﬂ&f fdikavinpealdss oiertMGRcifidds
suitable for the reduction of the consequences of

acute ischemc or traumatic brain and spinal damage,
especially the various types of stroke WO 2004/ 112769

pcT/ Hbp tol Oovws2lkyl mlates ﬁf@bﬁr@ghwsb@pa@ﬁ chaaner e

brai Sniated ahp%%%c b Id?@dar@c?ﬁj érooup containing 1-4 carbon
atom, e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, secondary
butyl etc.

The term “pharmaceutically acceptable acid addition salts”
relates to salts formed with pharmaceuticallytacceptable non-
toxical inorganic or organic acids. For salt formation e.g.
hydrochloric acid, hydrogen bromide, sulfuric acid, phosphoric
acid, acetic acid, formic acid, lactic acid, tartaric acid, maleic
acid, malic acid, amygdalic acid, fumaric acid, benzenesulfonic
acid, p-toluene sulfonic acid etc. can be used. Salts formed with

fumaric acid are particularly preferable.

A preferable embodiment of our invention is the utilization of
compounds of general Formula I and their acid addition salts for
the preparation of pharmaceutical compositions suitable for the
reduction of the consequences of acute ischemic or traumatic

brain and spinal damage, especially the various types of stroke



loss and its functional consequences in the case of
head. and spinal injuries caused by accidents. A

wo eooehe76pr ef er abl e enbodi ment of our i nventi oPCT/HURGIVE/000062
utilization of conmpounds of general Formula I or of
their acid addition salts for the preparation of
phar maceutical conpositions suitable for the
treat ment of neurodegenerative disorders. A further
pref erabl e enbodi ment our invention is the utilization
of compounds of general Forhula | or acid addition
salts thereof for the preparation of pharmaceutica
conpositions suitable for the treatnment of notoneuron
di searseeréhiabyasospadney wyes brain yesseloastusion, neuronal
Creut zf el d- Jakob, di sease. A further preferable
enbo@pend 1@@m}wmai9@%ﬁ@ﬂkbwqe§ i the caseiofibead PBA of

compounds of . general, Formdla | or their acid addition
sal tsg’l?%rmi"ﬁg p?ra%%irl@f ?%Cﬁn&l%ﬁs'phar nmaceut i cal
conpositions suitable for the prevention of stroke;
preventive treatnent can be started after the event

of fArfatthet ?@f&abi@@nﬂ@iﬁ%\f of 66f inventlos & Bk t he
conmpounds of the general Fornula | can be varied

bet walizationast coangamdaind gdepehBermwla Ivardfdhsir et or s
~e.g. the activity of the given active ingredient, WO
20044 itign salOior R DIpROEBOeY plgrmaceutica

compositions suitable for the treatment of neurodegenerative

disorders.

A further preferable embodiment our invention is the utilization
of compounds of general Formula I or acid addition salts

. thereof for the preparation of bharmaceutical compositions
suitable for the treatment of motoneuron disease (ALS),

sclerosis multiplex or Creutzfeld-Jakob disease.

A further preferable embodiment of our invention is the
utilization of compounds of general Formula I or their acid
addition salts for the preparation of pharmaceutical
compositions suitable for the prevention of stroke; preventive

treatment can be started after the event of first stroke.

The neuroprotective dose of the compounds of the general
Formula I can be varied between broad ranges and depends on

various factors e.g. the activity of the given active ingredient,



t he body wei ght, age and condition of the patient to

be treated, the seriousness of the treated di sease,,
wao b@4fica7ee of administration is always deter m PEUHDP004/000062

t he physician. The daily neuroprotective dose is

preferably between about 0.1 ng/kg and 150 ny/ kg,

particul arly between about 1 ng/kg and about 150

ng/ kg, particul arly advantageously between about 10

ng/ kg and about 150 ng/ kg. As conpounds of the

general Formula | preferabl§ (1R 2S, 4R)-

(-)-2-(2-di et hyl am noet hoxy) - 2- phenyl -1, 7, 7-tri net hyl

- bicyclo[ 2. 2. 1] heptane or pharmaceutically acceptable

aci dthedotstiyt weight,algesndhrendiion eftheipetiealr toybe treated,

(1R 2S,4R)-(-)-2-(2- i .. .

di netheseaausnrssiod g troatef glispase, the form phadpypistration

Coryi b e RPN A i e
T b

R, 2S; = - 3nl ' 1307, 7-
" S e
(1R 2GR patiptlatlyladRerftdgemtshy beaiwieenabhok /) a/kg

hydr oxynet hyl - 1, 7-di nmet hyl - bi cycl o[ 2. 2. 1] hept ane; or

(1 Ragd 8ba®) 130 wigdegyl - 2- ( 2- et hyl ani noet hoxy) - 7-

hydr oxynet hyl - 1, 7-di met hyl - bi cyclo [2.2.1 ] heptane
As compounds of the general Formula I preferably (1R,2S,4R)-
(-)-2~(2-dimethylaminoethoxy)-2-phenyl-1,7,7-trimethyl-
bicyclo[2.2.1]heptane or pharmaceutically acceptable acid
addition salts thereof, particularly (1R,2S,4R)-(-)-2-(2-
dimethylaminoethoxy)-2-phenyl-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-fumarate can be used.

Further compounds of the general Formula I which can be

preferably used in accordance with the present invention are the

following:

(1R,28,4R)~(-)-2~(2-methylaminoethoxy)-2-phenyl-1,7,7-
trimethyl-bicyclo[2.2.1]heptane;
(1R,28,7R)-2-phenyl-2-(2-methylaminoethoxy)-7-
hydroxymethyl-1,7-dimethyl-bicyclo[2.2.1]heptane; or
(1R,2S,7R)-2-phenyl-2-(2-ethylaminoethoxy)-7-
hydroxymethyl-1,7-dimethyl-bicyclo[2.2.1]heptane



WO 2004/ 112769 PCT/ HJ2004/ 000062 9 or

phar maceutically acceptable acid addition salts of the
w@bwva1276pnmpounds. According to the nost pref eP€BEHU2004/000062

enbodi nent of the present invention (1

R 2S, 4R) - (-)-2-(2-di et hyl am noet hoxy) - 2- phenyl -

1,7,7-trimethyl -bicyclo[2.2.1] heptane of the Fornula

Il or the pharnaceutically acceptable acid addition

salts thereof, particularly

(1R, 2S, 4R) - (- ) - 2- ( 2- di met hyl ani noet hoxy) - 2-

phenyl -1, 7, 7-trinmethyl -bicyclo[2.2.1 ] heptane-funarate

ohartrtatre ol A EE e ARG PRl g Boe e

pa”éo?ﬁﬂ&fn'&. preferred enbodi nent of the present

i nventi‘on as conpound of the general Fornula I
(1R 2S,4R)-(-) -

2- (2-di met hyl am noet hoxy) - 2- phenyl -1, 7, 7-tri net hyl
bi cyktafrding. tb]the piabpredérredembodmia dflthepregent
phar maceuti cal lé/ accegt abl e acid addition salt

t herBwentintid, A5 AR ok 2@ rdimetafemmmopdhasy)-2-phenyl-
{1 ATy B By Py S0 4 e a0 bR FBp o
sal PieREpeBtelP GBI RRROT R BRIt or bl o
e e e e
phenyl-1,7,7-trimethyl-bicyclo[2.2.1Theptane-fumarate can be
used for the preparation of neuroprotective pharmaceutical

compositions.

According to a particularly preferred embodiment of the present
invention as compound of the general Formula I (1R,2S,4R)-(-)-
2-(2-dimethylaminoethoxy)-2-phenyl-1,7,7-trimethyl-
bicyclo[2.2.1]heptane of the Formula IT or a pharmaceutically
acceptable acid addition salt thereof containing not more than
0.2% of (1R,38,4R)-3-[2-(N,N-dimethylaminoethyl)}-1,7,7-
trimethyl-bicyclo[2.2.1}heptane-2-one of the Formula III or a

pharmaceutically acceptable acid addition salt thereof is used.

According to a very preferable variant of the above embodiment
of the present invention as compound of the general Formula I
(1R,28,4R)~(-)-2-(2~-dimethylaminoethoxy)-2-phenyl-1,7,7-

trimethyl-bicyclo[2.2.1]heptane-fumarate containing not more



(1

R 2S, 4R)-(-)-2-(2-di met hyl am noet hoxy) - 2- phenyl -1, 7, 7-
W eooridtgd - bi cycl of 2. 2. 1] hept ane- f unmar at e cont BETHU004/000062

not nore WD 2004/ 112769 PCT/ HU2004/ 000062 10 than 0.2

% of (1R, 3S,4R)-3-[2-(N, N-di net hyl am noet hyl )] -

1,7,7-trimethyl-bicyclo[2.2.1] hept ane- 2-one-fumarate

is used. According to a further aspect of the present

invention there are provided neuroprotective

phar maceuti cal conpositiondOconprising as active

i ngredi ent a conpound of the general Fornula I

(wherein R, R2 and R3 are as stated above) or a

phar thesei2 i% aif (YR 36cER1-2 L ¢ Nadi-dinzatbiylapminoeshyb 1+ her eof
in adm xture wth r eutical l cceptable solid
or | ﬂJu?@WW%@@E@%&%&%&J@%{%&H@@F&%ﬂﬁ(ﬁlﬁdar y
agents. The pharnaceutical conpositions of the present
i nvention can be prepared by known nethods of the

phar m%s%hg% a if\ﬂ‘i*lgéfga;siﬁ?cﬁc oFtHS pRAE Y R G aRde B

adm X1 ng a ctonpoun e general Formula | or a

phar gase8éd aakibpracabripiti@asgitibabdinpbsifioasl t
thereof with inert solid or |iquid pharnmaceuti cal

car r tempriahngy asractizengriedient agentpeund of the pepargl t he
m xture into gi_lal enic fgrm _.The neuroprotective
phar Fateula IGxheseingdds R icad R aare o6 giater 2rve) 98 2pr esent

i nvenfi on can adm nister.ed qrally. (tablets, coated
t abl E@%I}n%gﬁacagfy %@FPP% %&15 ﬁég’é’é’ﬁ‘s%ﬂtet ,ereggf“bt i ons,
SUSPEER-AMFe with pharmaceutically acceptable solid or liquid

pharmaceutical carriers and/or auxiliary agents.

The pharmaceutical compositions of the present invention can
be preparéd by known methods of the pharmaceutical industry.
Thus one may proceed by admixing a compound of the general
Formula I or a pharmaceutically acceptable acid addition salt
thereof with inert solid or liquid pharmaceutical carriers and/or

auxiliary agents and bringing the mixture into galenic form.

The neuroprotective pharmaceutical compositions according to
the present invention can be administered orally (tablets, coated
tablets, hard or soft gelatine capsules, solutions, suspensions
etc.), parenterally (e.g. subcutaneous, intramuscular,
intravenous injections), rectally (e.g. suppositories) or nasally
(e.g. aerosols). The active ingredient can be delivered promptly

from the pharmaceutical compositions in which case the



etc.), parenterally (e.g. subcutaneous, intranuscular,
i ntravenous injections), rectally (e.g. suppositories)

weeonasabkdy (e.g. aerosols). The active i ngr et BEHU2@a1000062

be delivered pronptly fromthe pharnmaceutica
conpositions in which case the WO 2004/ 112769

PCT/ HU2004/ 000062 11 duration of therapeutical effect
is practically determined by the duration of the
active ingredient per se. However, the

neur oprot ecti ve pharnmaceutildal conpositions of the
present invention can also be prepared in sustained
rel ease form wherein the duration of the

t her dpeaiionced thefapeutical sféekt squraetion)ly detemtisedrbyihe he
conpasi tjon 0 é harnaqﬁgtical c osi tions of

r eguidHFatipn & 8e APHEG S eHENEDRE FEaHOMEYeT: (8T edi ent

or e EREEpteh T PSR R RS OBt

met h n‘ﬁfon%ﬁra%q?é‘ﬁliegﬁ{ed inuBided relage FaBh et s and

: 16
capsul es can contain ctose (nonohydrate, anhydrate,

powd gfREeindhé Bdragion. of thahdrbduticabeffedtas effeyied by
(powdered, mcrocrystalline etc.) as filler. Celatine,

pol yvhefdrm qfythe conmpossicqotaei (nhaundceutieal tcompastiinsr

wei ght), cell ul ose ether . type (hydroxypropyl
cel I Qf @%l,lamslmta}%%ﬁwelﬁwﬁm@ 1F181ﬁ‘6%‘?é1,t deﬁﬁ?‘ﬁ@i
cellul ose, ethyl cellulose etc.), hydrolyzed starch,

The pharmaceutical compositions of the present invention can
be prepared by conventional methods of pharmaceutical

industry.

The tablets and capsules can contain lactose (monohydrate,
anhydrate, powdered, dried etc.) mannitol, cellulose type
(powdered, microcrystalline etc.) as filler. Gelatine, polyvinyl
pyrrolidone (having different molecular weight), cellulose ether
type (hydroxypropyl cellulose, hydroxypropyl methylcellulose,
methyl cellulose, ethyl cellulose etc.), hydrolyzed starch,
vegetable gum (gum arabic, guar gum etc.) can be used in
aqueous solution or in solution formed with aliphatic alcohols
having 1-4 carbon atoms in mixture of said solvents as binder.
The disintegrant used can be starch (potato starch, maize starch,
wheat starch etc.) or a so-called super disintegrant, e.g.
carboxymethyl cellulose (commercial name Ac-di-sol), sodium

carboxymethyl starch (commercial name Primojel,



veget abl e gum (gum arabi c, guar gumetc.) can be used

in aqueous solution or in solution forned with
wa@bkiophst76 al cohol s having 1-4 carbon atons | PCTHYX2MA©00062

of said solvents as binder. The disintegrant used can

be starch (potato starch, mmize starch, wheat starch

etc.) or a so-called super disintegrant, e.gqg.

car boxynet hyl cellul ose (conmercial nane Ac-di-sol),

sodi um car boxynet hyl starch (conmercial nane

Prinojel, WD 2004/112769 P&}/ HU2004/ 000062 12

U traam | opektin, Explo-Tab), polyvinyl pyrrolidone

(conmmerci al nanme Polj pl asdone) .etc. . Jubricant e.g.
al kaUﬂUa%ﬁ%%ﬁeXﬁ@sEFBECﬂglg)sPﬁb@’h@imm%ihdéﬁﬁ ate, calcium

steayate fatt ids {e.g., stearic acids) .

ol yosPrb g e e B et duicatig Rkl

par [ : COf-; e

(o o Gk B i ol @GO RIS

I ngr@&@g@.g. Aeoubidd)i gF¥eri bimnee0id Baieapacedl, f or
use in the conpressing and anticapsul ating procedure
by | Catihal I patuffigodysiliadn oi, giticcesd envargénts {@led
powder honogeni zation. Regul ated or sustained rel ease
sol i dlliphaicnecsahe wed. Theapides ingsedicnts angdaustassr ed by
known net hods of pl}taérmceuti cal industr%. Such
conpRESHS GASOGBIPPBEd lop et B theAprRssHRs 644 ous

retags ic%%?%aﬁﬁé‘%o”c%ﬁﬁ e lgye Iiauidhélrdcf& %%Adl&ting process

or filtered powder homogenization.

Regulated or sustained release solid pharmaceutical
compositions can be prepared by known methods of
pharmaceutical industry. Such compositions may be tablets
containing various retardizing components [e.g. hydrophilic
polymers, such as hydroxypropyl cellulose, hydroxypropyl
methylcellulose, carboxymethyl cellulose, polyacrylic
derivatives, polysaccharoses (e.g. guar gum, xanthan gum) etc.
and mixtures thereof] or hydrophobic polymers (e.g. ethyl
cellulose, methacrylic ester copolymers, polyvinyl acetate,
polyvinyl butyral etc.) and mixtures thereof. In other
neuroprotective pharmaceutical compositions of the present
invention the retardizing effect is achieved by using a matrix
which comprises a mixture of hydrophilic and hydrophobic
polymers, or a mixture of polymers and fatty substances. The

tablets can also be prepared in multilayer forms wherein the



pol ymers, such as hydroxypropyl cellul ose,
hydr oxypropyl nethyl cel | ul ose, carboxynet hyl
weedlkulose, pol yacrylic derivatives, polysaccher/ase®4/000062
(e.g. guar gum xanthan gunm) etc. and m xtures
t hereof] or hydrophobic polyners (e.g. ethyl
cel lul ose, nethacrylic ester copolyners, polyvinyl
acetate, polyvinyl butyral etc.) and m xtures
thereof. In other neuroprotective pharnaceutica
- conposi tions of the presentl3 invention the retardi zing
effect is achieved by using a matrix whi.ch conpri ses
a m xture of hydrophjilic and hydrophobic polyners, or
a m actweemgtecb@ntyﬁmmcamprat@dtlytwgmﬁlﬁé@rs ame’thus

uhr IS5 DisgiP BEBROS P ARV BH GO 5
t
ayeh 0 GHHEBRE Bt iRRRLAE AT S S e

i ngredi.eft can be better adj ust ed to the specific
phar macoki neti cal characteristics thereof. The
sust ai ned rel ease neuroprotective pharnaceuti cal
conpositions of the present invention can al so be
pr epdhedustainetivelehss newbprdetton Pelinecentichhe
preparation of the pellets can be erforned
sepafamppyitions A fh?é’rﬁéftﬂt\}%V‘?Iﬁ@néiilinef’E%O b Prapgrediin

‘ {n h)ét ﬂéqe of tfh coa?e% pe\aileets reeﬁjrleserl]rtahon oF 1 ﬁ?e 3 Eér? Be of
performed separately from the active ingredient or froma
mixture of the active ingredient. The preparation of the pellets
can be performed by extrusion or by spheronification
rotogranulating methods or by coating the layers on placebo
pellets. A coating of the pellets can be carried out in rotating
fluidizing equipment. As coating agent solutions or dispersents
of water insoluble polymers formed with organic solvents
(preferably aliphatic alcohols containing 1-3 carbon atoms
and/or chlorinated hydrocarbons containing 1-2 carbon atoms
and/or acetone and/or ethylacetate or mixtures thereof) can be

used.

The neuroprotective pharmaceutical compositions according to
the present invention can also be prepared and used in the form
of osmotic or diffusion-osmotic compositions. Tablets

containing the active ingredient and hydrophilic polymers (e.g.
hydroxypropyl methy! cellulose) are prepared which are coated



can be perforned by extrusion or by spheronification

rotogranul ati ng net hods or by coating the |ayers on
w@bk@eryeo pel l ets. A coating of the pellets canChEU2004/000062

carried out in rotating fluidizing equipnent. As

coati ng agent solutions or dispersents of water

i nsol ubl e polyners forned with organic solvents

(preferably aliphatic alcohols containing 1-3 carbon

atons and/or chlorinated hydrocarbons containing 1-2

carbon atons and/or acetoh% and/ or ethyl acetate or

m xtures thereof) can be wused. The neuroprotective
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prep are coate /112769
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sem perneable (e.g. cellulose acetate) or perneable
(e. ququaousumedminhacr yl at e copol yner) for the active
ingredient, thereafter an orifice is fornmed in said
| ayer, through which the active ingredient is

optically. pyshe ut int e _aqueous nedium .
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t herp“:i‘ro{flsded the use of the compounds of the general Formula and
pharmaceutically acceptable acid addition salts thereof as

neuroprotective pharmaceutical active ingredients.

The compounds of the general Formula and pharmaceutically
acceptable acid addition salts thereof can be used particularly
for the reduction of the consequences of acute ischemic or
traumatic brain and spinal damage, especially in the various
types of stroke or cerebral vasospasm, severe brain vessel
occlusion, neuronal loss and its functional consequences in the
case of head and spinal injuries caused by accidents; or for the
treatment of neurodegenerative cﬁsorders; or for the treatment of
motoneuron disease (ALS), sclerosis multiplex or Creutzfeld-
Jakob disease; or for the prevention of stroke; whereby
preventive treatment can be started after the event of first

stroke.



provi ded the use of the conpounds of the genera
Formul a and pharmaceutically acceptable acid addition
w@adoag127ber eof as neuroprotecti ve phar maceut i cCBCT/HURI0MS00062
i ngredi ents. The conmpounds of the general Fornula and
pharmaceutically acceptable acid addition salts
t hereof can be used particularly for the reduction of
t he consequences of acute ischemic or traumatic brain
and spinal damage, especially in the various types of
stroke or cerebral vasospadf severe brain vesse
occl usion, neuronal loss and its functiona
consequences in the case of head and spinal injuries

caushdedrylingcloi abwther agpect of thereresentdaygrdion there is

ot GHEKIGH 4 LA YA el SEReni e or
Creut zf el d- | L QF Lo 0f
O el AR HAERRY s 8oh el REUEERORLAT

af t ef of 8 RUSHLAI R adcbp@iblSah R of WR ctifindLeF 612
PCT/ 004/ 00006 15 According to a further aspect of

t he gurRssRorint¥eNbt @ phhfigiutisallpaceptidle salt thereof,
neur oprotective nethod of treatnment which conprises

admi prieSareblyr(§Ry 28, 4 Re-(peal (2 dimethytesaigoothoxir-R-phesai-ment
a pharmaceutically acceptable a nt_ of npound of
t he Lgeneimasthrbpiayeiel?-2okIheptane ggr&@e‘fﬁ%ﬁﬁ ﬁgor a

ace eﬁ*txa?*r%lagelft%ahyta%gépec%fe acid addition salt thereof.

The neuroprotective effect of the compounds of the general
Formula I is shown by the following tests. As compound of the
general Formula (1R,ZS,4R)-(—)-2-(2-dimefhylaminoethoxy)-Z—
phenyl-1,7,7-trimethyl-bicyclo[2.2.1Theptane-fumarate

(deramciclane fumarate) is used.

The neuroprotective effect of deramciclane was demonstrated in
a model of global cerebral ischemia induced by bilateral carotid
occlusion. In our experiments male Mongolian gerbils weighing
50-80 g were used. Deramciclane was administered at 3x30
mg/kg intraperitoneally 60 min before, 30 and 90 min after
surgery. Deramciclane was suspended in 0.4 % methyl-cellulose
solution. In ether narcosis, the right and left common carotid
arteries were exposed through an anterior midline cervical
incision and isolated from the vagus nerves and the surrounding

tissues. Full arrest of carotid blood flow was achieved by



preferably (1
R 2S, 4R)-(-)-2-(2-di met hyl am noet hoxy) - 2- phenyl -

wa 2004/112769 et hyl - bi cycl o[ 2. 2. 1] hept ane of t he FOI/HUR@4/000062
Il or a pharnaceutically acceptable acid addition
salt thereof. The neuroprotective effect of the
conpounds of the general Formula | is shown by the
followi ng tests. As conpound of the general Fornula
(1 R 2S,4R)-(-)-2-(2-di net hyl am noet hoxy) - 2-
phenyl -1,7,7-trimethyl-bicyélo [2.2.1
] hept ane-funarate (deranticlane fumarate) is used. The
neuroprotective effect of deranticlane was
denotighteaingcrn aneuzysmelip for 3 ghishRurisgsursay thebpdvi a
i nduced by bil ateral. caroti | usi,on., l.n our

expe@"i‘ﬁ?ﬁ%@r% NGBS Wi @?t%i% wdigfirely  50-80 g

wer e Dern [ n r .
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aftey d§%]68t%{g’lan§ﬁr anci cl ane was suspended in 0.4 %

nmet hy?-ce [ul™ose ® solution. In ether narcosis, the

right and left common carotid arteries were exposed
-through an anterior mdline cervical incision and
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tissues. Full arrest_of _carotid blood flow was
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| ndi yi gugl al, Motor activity changes following cerebral ischemia
in gerbi‘ls are correlated with the degree of neuronal
degeneration in hippocampus, Behav. Neurosci. 102. p. 301-
303, 1988), four days after surgery the locomotor activity of the
animals were measured in a symmetrical Y-maze (arms were 40
cm long and 10 cm wide with 21.5 cm high walls). The
Mongolian gerbils were placed in the centre of the maze then
the number of entries into the three arms was recorded for 5
min. By definition, the animal performed an arm entry when it
entered the arm and proceeded at least the distance of its body
length. The gerbil was considered to exit the arm when it left it
fully. Differences between groups were statistically evaluated
by Kruskal-Wallis ANOVA. In case of p<0.05 significance

Mann-Whitney U-test was used for paired comparisons.

After behavioural testing the animals were anesthetized with 60

mg/kg 1.p. pentobarbital (10 ml/kg) and perfused through the



preoperative level (37.50.5 C) with the help of a

heating pad and a heating lanp. Since it is well
whpewnidzeat gl obal cerebral ischem a i nduces PCT/HU2004/000062

hyperactivity in aninmals, which was found to be

closely correlated with the severity of hippocanpal

damage (CGerhardt, S. C et. al, Mitor activity

changes follow ng cerebral ischema in gerbils are

correlated with the degre 7of neuronal degeneration

i n hi ppocanmpus, Behav. Neur‘osci. 102: p. 301- 303,

1988), four days after surgery the | oconpbtor activity
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the centTe of the nmze unber o ries

i nt acidia ¢.hive haspiﬁwvaﬁﬁbﬁgHr’nwoﬁm ndin. ThébraBy
definition, the animal perfornmed an armentry when it

ent aragdembred fronatt grublcardpatdixeddas ot ehst Hivetkhnate of
its body length, The gerbil was considered to exit
t he4akrinvihe sarbe xafiveisplutiont | y. Di fferences between
groups were statistically evaluated by Kruskal-Wallis
ANOVA. I n case of p<0.05 significance Mann-Whitney

U-t agt. W8S choglg% Igé;%ci#giorf% p&ﬂ%@ﬁﬁés%qﬁere?% g{oln% ed with

behavi our al e ani'mal’s Wer e ane

o, I8 1 TR IS oty
sections were repeatedly washed in 0.1 M phosphate buffer then
stained by silver impregnation.

The sections were examined updér light microscopy and the
overall neuronal damage in the hippocampal CA1 subfield in
both hippocampi was scored on a 6-point scale: (0) undamaged,
(1) <10 %, (2) 10-30 %, (3) 30-50 %, (4) 50-70 %, (5) 70-90 %,
and (6) 90-100 % cell loss. Group differences between drug-
treated and vehicle-treated groups were statistically analysed by

Mann-Whitney U-test. Our results are summarized in Table 1.



17 heart first with saline then with a fixative

sol ution containing 0.1 % gl utaral dehyde, 4 %
warafic7erl dehyde, and 0.2 % picric acid in OPAT/NU2004/000062

phosphate buffer pH 7.4 for 30 min. The brain was

removed fromthe skull and post-fixed for at least 1

week at 4 Cin the sane fixative solution. Alternate

coronal sections of 60 mthickness were cut from

different |evels of -the dorsal hippocanpus by a

m crotone. The sections wéBe repeatedly washed in 0.1

M phosphate buffer then stained by silver

i mpregnation. The sections were exanined under |ight

m crbsdedy and the overall neuronal damage in the
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and % cell "l oss. Goup differences between
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statistically anal ysed by Mnn-Witney U test. Qur

results are sunmmari zed in Table 1. WD 2004/ 112769
PCT/ HU2004/ 000062 18 TFable 1 Fff

A= A~ =

on HilppeanhalDBA [y Ahitial BEaPY | NBRDR andlect |
hypemmwt i | i t ymefkeanj ne¢agh f ol | 3i ng PIHRA bi | afera

1.p. (score) entries
Sham - - - 40.25 -
BCO - 4.90 - 65.44"" -
BCO + 3x30 - | 0.89** -82 % | 38.78%* -100
deram-
ciclane

* p<0.01 statistical significance, compared to the sham-
operated group (Mann-Whitney U-test, following Kruskal-
Wallis ANOVA),

#% p<0,01 statistical significance, compared to the BCO group
(Mann-Whitney U—test, following Kruskal-Wallis ANOVA).

The above results proved that deramciclane in the applied dose
significantly reduced the proportion of cell death in the
hippocampal CA1 region and decreased the locomotor activity
of animals into the normal range in parallel to the improvement
of histological score. Deramciclane was not only protective
against neuronal cell death but it was also effective in

normalizing the clinically important behavioural anomalies.



carotid artery occlusion (BCO induced gl obal ischem a
Treat- Dose CAl cell Effect Nunber Effect nent ng/kg

waeleath1Zeof arm %i.p. (score) entries Sham -PET/HU2004/000062

40.25 - BCO - 4.90 - 65.44++ - BCO + 3x30 0.89** -82%
38.78** -100 deramciclane ++ p<0.01 statistical
significance, conpared to the sham operated group
(Mann-Whi tney U-test, followi ng Kruskal - Wallis
ANOVA), ** p<0.01 statistical significance, conpared
to the BCO group (Mann-WilPney U-test, followi ng
Kruskal -Vl lis ANOVA). The above results proved that
deranticlane in the appl ied dose significantly

r eduache r@@mp o8 @@r 1observationsein| ana@alt wcp%’lm%s

et | SR B aiaf e PaRas BT e gt P SRR | e
Der atge RS HEHTE b il AR B %%&925@?%% o8, eur onal
the SPfeoRed ty“?ﬂsns%??“%'ﬁ%sﬁé@?ﬁﬁﬁéﬁ Eﬁlén%ﬁ?‘gﬁhg w0’
2004éﬂ3&7&916Pﬁiﬁéidlﬂ&0Wé@ﬂ&Ciﬁ)%s1ble to be predicted because
ritanserin, which also had a 5-HT,a,c mode of action and

anxiolitic effect in animal experiments, did not produce

_ neuroprotective effect in this model.

In summary, according to the recognition described in the
present invention deramciclane possessed neuroprotective
activity because the compound considerably reduced neuronal
cell death in the CA1 region of the hippocampus as well as
reduced hyperactivity, which was the consequénce of neuronal
death observed four days after global cerebral ischemia céused
by bilateral c.ommon carotid artery occlusion in Mongolian
gerbils. Based on all the aforementioned, the therapeutic
application of deramciclane can be favourable for the treatment
of acute ischemic or traumatic brain and spinal cord damages
e.g. different forms of stroke, cerebral vasospasm, severe
cerebral vessel stenosis, accident-related head and spinal cord
damages etc., that can reduce the extent of neuronal destruction
thereby the gravity of functional deficit caused by neuronal loss,
furthermore, for the treatment of chronic neurodegenerative

diseases e.g. amyotrophic lateral sclerosis (ALS), multiple



19 On the basis of our observations in aninal
experinents, deranticlane protected agai nst neurona
wo ewg/11216uced by gl obal cerebral ischem a as B&I/HU2®4/000062
agai nst behavi oural anomalies developed in
consequence of neuronal death. This surprising effect
of deranticlane was not possible to be predicted
because ritanserin, which also had a 5-HT2j 2c node of
action and anxiolitic effect in aninmal experinents,
did not produce neuropro8ctive effect in this nodel.
In summary, according to the recognition described in
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thereby the gravity of functional

neuronal |oss, furthernore,
w@e kenizeneur odegener ati ve
| ateral sclerosis (ALS),

di seases e. g.
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Exanple 1 Tablets having the foll ow ng conposition are

ContIRETe BATBUR AT A G

; hiedlpy ndustry:
ranc&%gﬁ%gge 20yl Mai ze

St arl&f&%e%dévdﬂ'ﬁﬂanﬁﬁé@@ﬂchﬁﬁﬁﬁstﬁﬁ Magnesi um

stearate

Component
Deramciclane

Maize starch
Polyvinyl pyrrolidone
Magnesium stearate

Total weight

Example 2

Amount, mg/tablet
20
90
68
2

180

Gelatine capsules having the following composition are

prepared by known methods of pharmaceutical industry:

Component
Deramciclane
Maize starch
Aerosil®
Magnesium stearate

Total weight

Amount, mg/capsule
20
212

5
_3
240

amy cPCDHIR@4/000062



Total weight 180 Exanple 2 Celatine capsul es having
the follow ng conposition are prepared by known
woreihotseof pharmaceuti cal industry:  ConponenPCEHEHDRIL/000062
ng/ capsul e Deranticlane 20 Maize starch 212
Aerosil(r) 5 Magnesium stearate 3 Total weight 240 WO
2004/ 112769 PCT/ HU2004/ 000062 22 What we claimis, 1.
Use of conpounds of the general Formula R3 0 /R Rz
(wherein R3 stands for hydrogen or hydroxy; Rl stands
for hydrogen or alkyl; and22R2 stands for al kyl) and
?Rarnaceutically acceptable acid addition salts for

e

What we claim is,

1. Use of compounds of the general Formula

R3
R
O~ N/ l
R2

(wherein

R®  stands for hydrogen or hydroxy;

R!  stands for hydrogen or alkyl; and

R*  stands for alkyl)

and pharmaceutically acceptable acid addition salts for the
preparation of pharmaceutical compositions having

neuroprotective effect.

2. Use according to Claim 1 for the preparation of
pharmaceutical compositions suitable for the reduction of the
consequences of acute ischemic or traumatic brain and spinal
damages, especially the various types of stroke or cerebral
vasospasm, severe brain vessel occlusion, neuronal loss and its
functional consequencés in the case of head and spinal injuries

caused by accidents.



preparati on of pharmaceutical conpositions having
neuroprotective effect. 2. Use according to Caiml
wo eno4tikisepr epar ati on of  pharnmaceuti cal conposPCT/ENS004/000062
suitable for the reduction of the consequences of
acute ischemc or traumatic brain and spinal damages,
especially the various types of stroke or cerebra
vasospasm severe brain vessel occlusion, neurona
loss and its functional cggsequences in the case of
head and spinal injuries used by accidents. WO
2004/ 112769 PCT/ HU2004/ 000062 23 3. Use according to
Caim1l for the preparation of pharnaceutica
conposi tions having chronical neurodegenerative
effect . @se%c%o?ﬁ:ﬁ%&g Cléind P f% ﬁfe?g%pefrﬁﬁoﬁ be
preparation of ~pharmaceutical ¢ osition suitable
for gHaemhs@atdaeBémPbsitiohs B@ﬁﬁ?@ﬁr&iiézﬁase (ALS),
scl érosis nultiplex or Creutzfeld- Jakob di sease. 5.
Use meacodadiengrative @fifecof C ai ms 1-4 wherein (1R, 2S, 4R) -
(-)-2-(2-di nmet hyl am noet hoxy) - 2- phenyl -1, 7, 7-tri net hyl
- bicyclo[2.2.1]heptane (deranticlane) or a

har paceyti cal l y,. accept.ab acid addition.salt is
isod-as ﬁ@mﬁfﬁ igg 9 ﬁialgb% got{he préparation of

pharmaceutical composition suitable for the treatment of

motoneuron disease (ALS), sclerosis multiplex or Creutzfeld-

Jakob disease.

5. Use according to any of Claims 1-4 wherein (1R,25,4R)-
(-)-2—(2-dimethylaminoethoxy)—2-pheny1—1 ,7,7-trimethyl-
bicyclo[2.2.1]heptane (deramciclane) or a pharmaceutically
acceptable acid addition salt is used as compound of the general

Formula I.

6. Use according to Claim 5 wherein (1R,2S,4R)-(-)-2-(2-
" dimethylarninoethoxy)-2-pheny1—1,7,7-tn'methy1—
bicyclo[2.2.1]heptane-fumarate (deramciclane-fumarate) is used

as compound of the general Formula I.

7. Use according to Claim 1 wherein (1R,2S,4R)-(-)-2-(2-
dimethylaminoethoxy)-2-phenyl-1,7,7-trimethyl-
bicyclo[2.2.1]heptane of the Formula



Formula |I. 6. Use according to Claim5 wherein
(1R 2S,4R)-(-)-2-(2-
walrewetLirban noet hoxy) - 2- phenyl -1, 7, 7- t ri met hy| PCT/HU2004/000062
bi cycl o[ 2. 2. 1] hept ane-fumar at e (derancti cl ane-fumar at e)
is used as conpound of the general Formula I. 7. Use
according to daim1 wherein (1R 2S,4R)-(-)-2-(2-
di met hyl am noet hoxy) - 2- phenyl -1, 7, 7-tri met hyl -
bi cycl o[ 2. 2. 1] hept ane of tag Formul a WD 2004/ 112769
PCT/ HU2004/ 000062 24 6 0“or a pharmaceutically
acceptable acid addition salt containing not nore
than 0.2 % of (1R 3S,4R)-3-[2-(N, N
di met hyl am noetfhyl )]-1,7,7-trinmethyl -bicyclo[2.2.1
] hept ane-2- onglof the Formula M 11l Oor a
phar maceuti ca acceptabl e acid addition _salt thereof
is wused as _general For milla 1. 8. Use
accordi ng to d ai g~ wherei ™ 1R, 2S, 4R) - (-)-2-(2-
di met hyl ani noet .@ _phenyl -1, 7, 7-tri met hyl -
bi cycl o[ 2. 2. 1] hep ¢-fumar at e contai ni ng not nore
than 0.2 %

or a pharmaceutically acceptable acid addition salt containing
not more than 0.2 % of (1R,3S,4R)-3-[2-(N,N-
dimethylaminoethyl)]-1,7,7-trimethyl-bicyclo[2.2.1Theptane-2-

one of the Formula

or a pharmaceutically acceptable acid addition salt thereof is

used as compound of the general Formula 1.

8. Use according to Claim 7 wherein (1R,2S,4R)-(-)-2-(2-
dimethylaminoethoxy)-2-phenyl-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-fumarate containing not more than 0.2 %
of (1R,38,4R)-3-[2-(N,N-dimethylaminoethyl)]-1,7,7-trimethyl-
bicyclo[2.2.1Theptane-2-one-fumarate is used as compound of

the general Formula I.



of

(1R, 3S,4R) - 3-[2- (N, N-di net hyl am noethyl )]-1,7,7-tri net
whgio4/1m76ycl of 2. 2. 1] hept ane- 2- one-funar at e i s RPGEHUa®4/000062

conmpound of the general Forrmula I. WD 2004/ 112769

PCT/ HU2004/ 000062 25 9. Use according to any of

Cainms 1-4 wherein

(1R 2S,4R)-(-)-2-(2-net hyl am noet hoxy) - 2- phenyl -1, 7, 7-

trinmethyl-bicyclo [2.2. 1 éheptane; (1 R2

S, 7R) - 2- phenyl - 2- (2- met hyl 3% no et hoxy) - 7-

hydr oxynet hyl - 1, 7-di net hyl - bi cycl o[ 2. 2. 1 ] hept ane; or

(1 R 2 S 7R)-2-phenyl -2-(2-ethyl am noet hoxy) - 7-

hydrhoxymat hyl -1, 7-dinmethyl-bicyclo [2.2.1 ]heptane or

a pharmaceuti cal l. ccept e._acj ddition salt

t her'&of ic(jse L8 %8%8?1%83%318?3 i%é’v & al Fornula 1.

10. t-ech i Leal S| Hin

comRet g L A BBIREREEHLE PO BRRROELE Y (1

geneﬁ_%g- L [ idd R, R2 and R3 are as

state Gltﬁﬂgqg#?no%zgr t&gﬁar maceutically acceptabl e

aci q 1R4E$ TRY2 -pladriyl- Oh@-gethylamirmdhodyZe Wi th inert

phar maceutically acceptable solid or [iquid

pharhpalexymhethlyl-Act directhylgbiesclofi?. 2 ddagmanei i | i ary

agent. 11. Pharnmaceut| cal forrposi tion_according to

O ai (hR12S, 7R 4 By -2o0k2-ethelanaiagetrsi)-ér ¢ he
con ey rg)?}%%gth(})/{— 1 %an?eth;%%ﬁ%%[z.z 1]heptane
or a pharmaceutically acceptable acid addition salt thereof is

used as compound of the general Formula I.

10. Neuroprotective pharmaceutical composition comprising
as active ingredient a compound df the general Formula I
(wherein R', R? and R® are as stated in Claim 1) or a
pharmaceutically acceptable acid addition salt thereof in
admixture with inert pharmaceutically acceptable solid or liquid

pharmaceutical active ingredient and/or auxiliary agent.

11.  Pharmaceutical composition according to Claim 10
suitable for the reduction of the consequences of acute ischemic
or traumatic brain and spinal damage, especially the various
types of stroke or cerebral vasospasm, severe brain vessel
occlusion, neuronal loss and its functional consequences in the

case of head and spinal injuries caused by accidents.



or traumatic brain and spinal damage, especially the

various types of stroke or cerebral vasospasm severe
whe@isniaressel occl usi on, neuronal |oss and i tBCT/HU2004/000062

functional consequences in the case of head and

spinal injuries caused by accidents. WO 2004/112769

PCT/ HU2004/ 000062 26 12. Pharnaceuti cal conposition

according to Claim10 suitable for the treatnent of

neur odegener ati ve di seases 13. Pharnmaceuti ca

conposition according to C?g|n111 suitable for the

treat ment of notoneuron di sease (ALS), sclerosis
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Phar COmmposI accor o any of Claim

?ﬁ%ﬁm& $hd'Gedtent of neurode%eneratlve diseases.

2- (2-di nmet hyl am noet hoxy) -
2 phenyl , 7-trimethyl -bicyclo[2.2.1] heptane of the
For mul a I I or a pharmaceutically acceptable acid

addi 13.0n Rmirmaes:toahponpdsitiontaceomiargtallaior bl a | .

15. Pharmaceutical conpagsition accordin g Caml4
c orrrﬂiil‘@b]@gfb( the treatment of motoneuron disease gAL

R, 2S, 4R th noet Nox 2- phenyl -

1, 7,5¢l¢ ?%é’%‘ﬂﬁpf% W%J @rﬁﬂkﬁg %ﬁ%%f unarate as
corrpound of the general Formula |I. 16. Use of
conmpounds of the general Formul a | (wherein R1, R2

and 38 argamhashai@d cbmpehitiom abbolith Ratyeeeuihcal |y
10-13 comprising (1R,2S,4R)-(-)-2-(2-dimethylaminoethoxy)-
2-phenyl-1,7,7-trimethyl-bicyclo[2.2.1Theptane of the Formula
II or a pharmaceutically acceptable acid addition salt as

compound of the general Formula I.

15. Pharmaceutical composition according to Claim 14
comprising (1R,2S,4R)-(-)-2-(2-dimethylaminoethoxy)-2-
phenyl-1,7,7-trimethyl-bicyclo[2.2.1]heptane-fumarate as

compound of the general Formula I.

16.  Use of compounds of the general Formula I (wherein R!,
R? and R? are as stated in Claim 1) and pharmaceutically
acceptable acid addition salts thereof as neuroprotective

pharmaceutical active ingredient.

17.  Use according to Claim 16 for the reduction of the

consequences of acute ischemic or traumatic brain and spinal



acceptable acid addition salts thereof as

neur oprotective pharnmaceutical active ingredient. 17.
wals@4acrey ding to Claim 16 for the reducti on OPCT/HE2004/000062

consequences of acute ischemc or traumatic brain and

spi nal WD 2004/112769 PCT/ HU2004/ 000062 27 damages,

especially the various types of stroke or cerebra

vasospasm severe brain vessel occlusion, neurona

loss and its functional cgpsequences in the case of

head and spinal injuries gZused by accidents. 18. Use

according to Claim1l6 for the treatnent of chronica

to C
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scl e&é%%!;ﬁas?ﬁ‘|sEVé¥e@%aﬁ1rvé§§,ﬁlﬂcéﬁ%icﬁr néadRa] tisseadets 20.
Use of (1 R'2S,4R)-(-)-2-(2- dlmsthylamnoethoxy) 2-

phe nﬁuhlcﬁoﬂalbohseqt&:&]hyé irbihe yasopPherdidnvesspiaaienpiriashe
Formula Il and pharmaceutically acceptable acid

addi ¢aused bxlaceidehisr eof in  the indications according
to Clalrrs 16-19. 21. Use of (1
R, 2S, 4R) (-)-2-(2-di net hyl am noet hoxy) - 2-

et il adcorde Wit St feCrahieRtangbi ot ©

neurodegenerative diseases.

19.  Use according to Claim 16 for the treatment of
motoneuron disease (ALS), sclerosis multiplex or Creutzfeld-

Jakob disease.

20.  Use of (1R,2S,4R)-(-)-2~(2-dimethylaminoethoxy)-2-
phenyl-1,7,7-trimethyl-bicyclo[2.2.1Theptane of the Formula II
and pharmaceutically acceptable acid addition salts thereof in

the indications according to Claims 16-19.

21.  Use of (1R,28,4R)-(-)-2~(2-dimethylaminoethoxy)-2-
phenyl-1,7,7-trimethyl-bicyclo[2.2.1Theptane-fumarate in the

indications according to Claim 16-19.

22. Neuroprotective method of treatment which comprises
administering to the patient in need of such treatment a
compound of the general Formula I or a pharmaceutically

acceptable acid addition salt thereof, perferably (1R,25,4R)-(-)-



22. Neuroprotective nethod of treatnment which

conprises admnistering to the patient in need of
wGaomh/1127eéat ment a conpound of the general ForP@i/EUR008/000062
a pharmaceutically acceptable acid addition salt

t hereof, perferably (1R 2S,4R)-(-) WD 2004/ 112769

PCT/ HU2004/ 000062 28

2- (2-di net hyl ami noet hoxy) - 2- phenyl -1, 7, 7-tri met hyl -

bi cycl o[ 2. 2. 1] hept ane of tllzg Formula Il or a
pharmaceutically acceptab acid addition salt

thereof in a therapeuticly active anount.

2-(2-dimethylaminoethoxy)-2-phenyl-1,7,7-trimethyl-
bicyclo[2.2.1Theptane of the Formula II or & pharmaceutically
acceptable acid addition salt thereof in a therapeuticly active

amount.



