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WO 2007/ 033774 PCT/ EP2006/ 008771 Description Use of
inhibitors of the Na'/H exchanger, subtype 5 ( NHE5)
to inprove nenory retention 5 The invention relates
to the use of inhibitors of the Na/H exchanger,
(NHE5) for producing a medi cament for
WO 2997ég¥£7€|4t of neurodegenerative disorders, rren%@WEPZO%/OOWﬂ
“inmpairments and denenting di sorders, and for inproving
menory. 10 The term denentia refers to a decline in
Descriptiosd | ect ual capacity. It is understood to nean  in
particul ar the decrease in nenory ‘and thinking
ability. Denmentia in the elderly or senile denentia

e o S B NSO Snga b LT e

retentgtrr uct ural and/ or metabolic abnornmalities in the
central nervous system Approximtely 7% of the
popul ati on over 65 years of age 15 suffers from

The irf/RABBA 'ré’lafgs AN ILRG cﬁ@r‘(bﬂbi’céﬁé ofTﬁ‘@ I\Faaﬁﬁ'eé(&fangéﬁ%b'tﬁ)e 5
vary: Al zheiner's disease is the conmonest form

(NHE&)don preduaing armeqbcameat)ﬁzy’ the frestmentsf nessedggegnerative disorders,

memc}g FBPrARaRu BERELLY R dbt anR iR ey B0 Yaamen
are tau nutations, prion diseases, polyglutam ne

expansi on di sorders such as Hunt i ngton' s chorea and
The tespi depentin epfees toa@ drrling lndﬂ@”Pﬁ‘i“l@i' RaRAfiyAlt inpsdersgpod to mean

n oSS Ay SRR D Dl BBy o

~ senile knieamenttar r@fiers 4o abpmgrestmumrasqmred! mtelkectadli dertingé én geople of

advanggd Ea%m‘zh"u‘éng %ntwtg&%ﬁ?ﬁﬁm?%ﬂé&?féﬁ TRABQIATIATRISS in the
centrapﬁsfvoha p;g%xtnhéfenyam diiiie #gﬁﬁ%%nlogéﬁ 688R%d bVege

to |nter erence new “25 i nfor I on
sufferslfrefrudhemnieotia of)f/anyrr@ svairity. The caugsssafiddneeia varyhalzheiimer's
revai

diseasijs dfis LRI IO cscPHotad TSt adclnibeT byovasoular

demerid sUBRCAPRURITTACE H@tﬁﬁ%hﬁaf&ﬁdr%ﬂnﬁma@lﬁﬂs%@ﬂ%ﬁé @) foPs. Much
(Neuroscientist. 9: 463-474. 2003; Brain Res Brain

rarer cRUseRave taasmusHicgs, pUow 4iscprgs. mlygtetamlae expans®p,disorders

such & aNinglSy kR a 1 sETRsR!dEeNat BRdss And Pafiosblfm. Also

knowntif @dditRiPoSRNgEEdnHaR@émhentiad fol Badnd Qﬂ@#ob@gébd‘iﬁl@\dfw"tm Rifections

certain patterns
(e g. with HIV), brain traumas, brain tumors or intoxications (e.g. with alcohol).

The concept of memory consolidation is b'ase‘d on the ability of new memories to
stabilize over the course of time and thus become less sensitive to interference by new
information and dysfunctions of the brain. It is possible with the aid of the prevailing

- cellular model of long-term potentiation (LTP) to investigate essential aspects and

mechanisms of memory formation and consolidation (Neuroscientist. 9: 463-474. 2003;
Brain Res Brain Res Rev. 45: 30}37, 2004; Physiol Rev. 84: 87-136, 2004).

One of the most important regions of the brain in which information is stored and
processed is the hippocampus formation. It has long been known that certain patterns
of electrical stimulation (tetanization) in the hippocampus lead to changes in synaptic
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of electrical stinulation (tetanization) in the
hi ppocanpus | ead to changes in synaptic 2 efficiency
(Bliss and Lonp, J Physiol. 232: 331-356, 1973) which

~are now referred to as'long-term potentiation
or' LTP', and whi ch have subsequently been confirned in
other areas of the brain in% wde variety of mammal s,
both in vitro-and in vivo. LTP is now regarded as an
i nportant conponent of the neuronal nechani sm

efﬂc;eunyl ¢Bliss angd thmadrﬁmglcan%mé}ﬁjr-&% 1973 which bey ndw ogderred to

as TongpEr ORONEITY Sr b e ARGV HvRAuRP s BRRE cPhfimmed in
other g%as%ﬁﬁe H3Rin %qmgje vaﬁ(eggof\ﬁfa'mrﬁé%d b inWitkd And Wwvo LTPis

116- 8121, 2000) ocanpus pfays a central role
now regardpdsasoamgmmﬂta:onmmﬁedmof tireanéwrenbemenhanjsanehdetlying

roce is esgential f spat i al .
learnifls PRYRETENY-Thvs Ttk iy B Wpalk L7 BRiAes aify shortterm
memdaj/ aé/rﬁj a@tmﬁgwwﬁﬁthn@wwrﬂq Has%mr(y NYur6ci 220:TBAL L6 39, 2000;
: etative functions (MEwen 1999, Stress and
Proc Nﬁtbﬁ@@ Heal Plrad7i 81116-81R1nd8P0Revi ew of Neurosci ence
.22 105-122). In human denenting disorders there is
usual l'y ‘i npai rment of l|earning and nenory processes

The hipposhimplistiigyha peptaniols in episodid, \ngtlalﬁmdfdbclaratwe Iearntng and
experiments_on other 15 manmal.s have shown sim

memonégmﬁsewuss esseniizs foranatisl er%ta@ﬁev@nm@pa%@éapﬁti@estructures

~ and pﬂiyé ak el‘:agﬁ 'R)iéqﬁtfh@' cgﬁtﬁﬁr %L%nu?oﬁ ict Bfd Lv-g\gzqatatwe functions

youn m ce at substances
(McEwerpﬂ@%cSﬁéﬁ adPhippiocaimpan plasticiyy, Aatweat Reviesy abNeugpscience 22

1051880, 1 QUimATBE B0 U OERR: diFte i hen LR oaTnenh o legraing and
memoﬂh?ﬁ%e@geé‘irﬂﬁﬁ%ﬁﬁé'hlﬂﬁﬁ&lﬁﬁé‘%gﬁvd}%&mm#@ @f&péﬁh’lents on other

and are attenuated by drugs that enhance t
mammghivhase ghawnraimilpardsubly.. Proc Natl Acad Sci U S A 27;

6: 5280- K d

Thus, A338 PReSibico b sha®, BHE ROBYTES B BEh T s Hioigry and in

the LTPnd@mbhﬁéd QfitH 98Gng ehitk, @ﬂﬁem;art ajubefaricest WRichalmproved the LTP
I ppocanpus. Brain Res. 4:347-53, C ayton et

al .
smultmslyAreducggdbgrmgmomglgfi@@& (Bagh @bﬁl 999c Age- -related defects in

spatialarggp{ogy % %g?ﬁg%g&f ﬁv wbeéfg&gch%@é%%t [:ﬁgs{s acgf' rﬁBpoga%ﬁqung-term

‘ potentHﬁUhQS\C\lntrBZat%%ﬁie Stlenubtedvdy @Q@%l Ma@ eirma&bevvherbA(MPOStgnalmg

vitro on transgenlc ani mal

pathwam rﬁrﬁgé\ia’fh{\p@% Scot) Bt 27293 H4&D- éeﬁwtcﬁewmmwa 1801, Acute and

: chron:@%dtﬁ%se%égré erEVer@Efgﬁé—réér%doaeblme%r fefR WatBtion of long-term

potentiation in the rat hippocampus. Brain Res, 894:347-53, Clayton et al. 2002, A

hippocampal NR2B deficit can mimic age-related changes in long-term potentiation

‘and spatial learning in the Fischer 344 rat. J Neurosci.22:3628-37).

It was possible to show in vivo and in vitro on transgenic animals and by administration
of beta—émyloid peptides that the peptides adversely affect LTP or interfere with
maintenance thereof (Ye & Qiao 1999, Suppressive action produced by beta-amyloid
peptide fragment 31-35 on ‘Iong-term potentiation in rat hippocampus is N-methyl-
D-aspartate receptor-independent: it's offset by (-)huperzine A. Neurosci Lett.
275:187-90. Rowan et al 2003, Synaptic plasticity in animal models of early

' Alzheime_r's disease. Philos Trans R Soc Lond B Biol Sci. 358: 821-8, Gureviciene et
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mai nt enance thereof (Ye & Q ao 1999, Suppressive
action produced by beta-anyloid .- peptide fragnent

- 31-35 on long-term potentiation in rat hi ppocanpus i's
N-nmet hyl 30 D aspartate receptor-independent: it's

of fset by (-)huperzine A Neurosci Left. 275:187-90.
Rowan et al 2003, Synapti c p3asti city in ani mal nodel s
of early Al zheiner's disease.” Philos Trans R Soc Lond
B Biol Sci. 358: 821-8, GQureviciene et 3 at. 2004,

“al. ZOMrNakmahﬂldu&ﬂaﬂblhtacc@Cmaiw ey cﬁf&_dEB/erAPE'FlPPSH tﬁﬂ%gﬁmc

PS1 transgeni ¢ _m.ce. Neurobjol Disl5:188-95) VPF‘
mice. dNsaipbiok Disg 5c1§8r8§l ltwas .pﬁﬁalbl%@rﬁowﬁctm\%fnﬂn@fmﬁwooa elTP
f [
and of'ﬁﬁ?léé( glrzhg&f r{%e ;1o léé?glagigadﬂoﬂﬂg géglpé iﬂﬁﬁt%haﬁi?e those also
emp!o@dezihalhmmarsmmerm@ys {hevagy eﬁ:‘:oag et QDQ@D4PEemasieamprovement in
rovene na t| nd cognitive ons in
synapiy BRaAITIe THoCIeTa AePeanst Bibuse Medd At fliram,
treatngdth UTEQﬁ\Pestl'iLfd 4@%3@4}) It is thus to be expected
hat substances which inprove the LTP.will also have a
' benefl cial effect on di sorders associated wth
. ognitjve | ddematla 10 It
it is 657 31 & ByPRRRLL IR stna s FhishoieaiPt dh8 TR il also have a
benefiidreffeah@narokddls 2SsOBERIY with TREANVE GmphireRhtoand Bementia.
inhibitor in denmenting disorders such as Al zheiner's
and Al zheiner-1like forns of denentl_a!sthereforeto |
1t has S SRRGE Ben i 51 BRSSP NPIESLniaRd D A memory-

improving effeesef the ldrmbmmdnardememm’fg disopdeet $Uctlnvab|m:elsenmemsand
hat system c ex to be

' i nhi pi tors, ffe are expecte
' Alzhe:g)qrd:ff@ fmﬁsieﬁmen @dsam:%eﬁfﬁ i’@ eé‘?ﬁ?@gs%gedﬁeypf% NHES

HEENES B S0riEnd S o A RERC oIy i e
diSOFdEI’EhIISk]Ch assacetdchdlimesferase shibitdrk cthbsystemic edattaame expected
o be JEHLEYSHEBTSbiBe2 SR LSBTl e A e
bram-ﬂe@'ﬁd Bh. 3 PHARIUCE]. PSS 8§ @WJ[B-@SHSZI.,OQO@%I(?”D' €,

mul ti-1nfarct "denentia, ~ conbi nations zhei'mer's
~and cerebrovascul ar di sorders tau mut at'i ons, prlon

Ll R L L

d:sordéﬁs@hheaﬁonﬁﬁﬁ)aﬁméﬂtgaﬂaId:‘énxer@m@ (ﬂl@bfdéf@é@&h BY deRBHtls in the

“elderly, Alzheimer’s, vascular dementias such as, for exampie, multi-infarct dementia,

combinations of Alzheimer’'s and cerebrovascular disorders, tau mutations, prion
diseases, polyglutamine expansion disorders such as, for example, Huntington’s.
chorea and spinocerebellar ataxias, and Parkinsonism, and for improving memofy.
NHES inhibitors are further suitable for the treatment of secondary dementias following

. and/or associated with infections such as, for example, with HIV, brain traumas, brain

tumors or intoxications such as, for example, with alcohol.

Particularly suitable for the treatment of neurodegenerative disorders, memory
impairments and dementing disorders, and for improving memory, are the following

NHES inhibitors of the formula |
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treatnment of secondary denentias follow ng and/or
associated with infections such as, for exanple, with
H'V, brain traumas, brain tunors or intoxications
such as, for exan‘pl e, with alcohol. Particularly
suitable for the treatment of neurodegenerative

di sorders, nenory 30 inpairnents and denenting

-~ di sorders, and for inproving nenory, are the follow ng

NHE5 i nhi bitors of the forrruIaIHM H2 N O0>NHz R7

" OAS-NR8 RI R6 R~ R3N, Flg whi ch the
i ndep

meani ngs are: Rl, R2, F§§ a@cLR4 endent |y of
one anot her hydrogen, F, P F, CN, NO2 or

R11- (CrH2m) - An-; mze(rg& 3 or 4, n zero orl;
R11 hydrogen, nethyl ;10 A oxygen, NH,
N(CH3) or S(Oq; p 1, { zero, 1 or 2; R5

- hydrogen, al kyl having 2 9RG4 5 or 6 Catons or

cycl oal kyl havi nqR3

R3

in which the meanings are:
R1, R2, R3 and R4

independently of one another hydrogen, F, Cl, Br, I,-CN, NO2 or
R11-(CmH2m)-An-

m zero, 1, 2, 3 or 4;
n | zero or 1;
~RM1 hydrogen, methyl or CpF2p+1;
A oxygen, NH, N(CHg) or S(O)q;
p . 1,2 0or 3;
A q zero, 1 or 2;
' R5 hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 C atoms or cycloalkyl having 3, 4, 5 or
6 C atoms; . | |
R6  hydrogen, OH, F, CF3, alkyl having 1, 2, 3 or 4 C atoms or cycloalkyl having 3, |
4,5 0r6 C atoms;
R7 and R8

independently of one another hydrogen, F, Cl, Br, CN, CO9R12, NR13R14 or -

R16-(CmmH2mm)-Enn=;
R12 hydrogen, alkyl having 1, 2, 3 or 4 C atoms or cycloalkyl
having 3, 4, 5 or 6 C atoms;
R13 and R14
Independently of one another hydrogen, alkyl havmg 1,2,3 |
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6 C atonms; 15 R6 hydrogen, OH F, CF3, alkyl having 1,
2, 3 or 4 Catons or cycloal kyl having 3, '
4, 50r6Cat ons; R7 and R8 independently of one another
hydrogen, F, C, Br, .CN, CO2R12, NR13R14 or

. R16- (CnmmH2mm) - Enn-; 20 R12 hydrogen, al kyl having 1,
2, 3 or 4 Catons or cycloalkyl having 3, 4, 5or 6.C
atons; R13 and R14 | ndependently of one anot her
hydrogen, al kyl having 1, 2, 3 5 or 4 C atons or
cycl oal kyl havigrgt 8, atdmsoraychalkyhhatimg 3,a, SRIrdH Gratoms;
R14 formwith the nitrogen atomto which they are
bonde®’a 4, 5, 5 6 or 7 nenbered ring in which one
CH2 greppp H? repl aced by NR15, S or oxygen; R15
hydr ogen, kyl having 1, 2, 3 or 4 C atons or
cycl oal kyl havifogn JvithitheTimoger6 atonatomhichlibeyrare doaded a 4, 5,

1, 2, 3 or 4; ero rl R16. hydr pgen, thyl or
 CPPRapp+l:  E GOLBMIRDeEs g ingihigh opeCH3 ardup fmay be
-+ zero, 1 or 2 t:h C accept abl e :
~ salts and tr| fl ﬁg 8@&&?@%@1%?&8&?&%@ eference is .
g| ven i n one enbodi nER{5tO corrng;u,ra@gnofaikyhﬁa\ﬂng mukas3 or 4

in which the
C atoms or cycloalkyl having 3, 4, 5 or

- B6C atoms;
mm zero, 1,2, 3 or 4,
nn zero or 1;
R16 hydrogen, methyl or Cpngppﬁ;
E oxygen or S(O)qqi
pp 1,2 or 3;

qq zero, 1 or 2;

~ and the pharmaceutically acceptable salts and trifluoroacetates thereof.

Preference is given in one embodiment to compounds of the formula | in which the

meanings are
R1, R2, R3 and R4 _
‘independently of one another hydrogen, F, Cl, Br, CN or R11-(CyHom)-An-;

m zero or 1;
n - zeroor1;
R11 hydrogen, methyl or CpF2p+1;
A oxygen, NCH3 or S(O)q;
| p 1o0r2,
q zero, 1 or 2;

~R5 hydrogen, methyl,_ethyl or cyclopropyt;

R6 - hydrogen or methyl; '
R7 and R8 _
: mdependently of one another hydrogen F, Cl, CN COQR12 NR13R14 or
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meani ngs are 20. Rl, R2, R3 and R4 independently of
one anot her hydrogen, F, d, Br, CN or
- R11- (CnH2m -An-; mzero or 1; n zero or 1; R11
~hydrogen, nethyl or CPF2p+1l; 25 A oxygen, NCH3 or
S(Oq; p lor2; q zero, 1 or 2; R5 hydrogen, nethyl,
ethyl or cyclopropyl; R6 hy@drogen or nmethyl; 30 R7
and R8 independently of one another hydrogen, F, O,
CN, CO2R12, NR13R14 or 6 R16-(CmH2mm) -Enn-; R12
- hRdsqaeny, Eqp; ethyl;  R13 and R14 independently
. of o‘r:I(e angﬁﬁwﬂy rogen, al kyl having 1, 2, 3 5 or 4
C at onR12r cycllqairkgdan,haeihygoseth%; 5 or 6 C atons; or.
- R13 a 4 f with the nitrogen atomto which they
are bg%&géng Fan or 7 menbered ring in which one CH
group may be 1%86@&@&%@! YR MBlehotReOhy@¥YeR LiIkffHaving 1, 2, 3
hydr ogen, al kyl Ing 1 atohs or
cycl oal kyl haviorgt €, atamsfﬂrmycbadhéthanm;g 3111% Deord3 Clatoms;
2. nnorzero orl;

R13 and R14 _
form with the nitrogen atom to which they are bonded a 5, 6

or 7 membered ring in which one CHp group may be
replaced by NR15, S or oxygen;
R15 hydrogen, alkyl having 1, 2, 3 or 4 C atoms or
cycloalkyl having 3,4, 50r6 C atoms;

mm zero, 1 or 2;
nn zero or 1;
R16 hydrogen, methyl or CppF2opp+1;
E oxygen or S(0)qq;
pp 1or2;

qaq zero, 1 or 2;

and the pharmaceutically acceptable salts and trifluoroacetates thereof.

Particular preference is given to compounds of the formula 1 in which the meanings are

" R1and R3

hydrogen;
R2 and R4
mdependently of one another hydrogen, F, CI NHo, NHCH3 or N(CH3)2,

R5 - hydrogen, methyl, ethyl or cyclopropyl;
R6  hydrogen or methyl;
R7 and R8

hydrogen;

"and the pharmaceutically accepiable salts and trifluoroacetates thereof.

| 'Specific preference is given to N-diaminomethylene—4—(6,8—dichloro-2-methyl-1 ,2,3,4-
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15 R16 hydrogen, nethyl or CPPF2pp+l; E oxygen or
S(Ogq; pp 1 or 2; qgq zero, | or 2; and the
pharmaceutically acceptable salts and ' _
trifluoroacetates thereof. 20 Particul ar preference
is given to conpounds of the formula I in which the
meani ngs are Rl and R3 hydrbgen; R2 and R4 25

i ndependent|y of one anot her hydrogen, F, d, NH2,
NHCH3 or N(CH3)2; R5 hydrogen, nethyl, ethyl:

tetrahymtlilaﬂmim}iIn—4-3@bbuxbmﬂfonarrﬂm Byd jts plﬁérraadedﬂ&ally acceptable
;30 and the pharnmaceutically acceptable

salts %’Eﬂ t"&ugfﬂﬁqqtq‘tﬁﬁuor oacet ates thereof. Specific

preference is given to -

N- di am nonet hyl ene-4- (6, 8-dichloro-2-nethyl-1,2,3,4 7
Preferteatewgd'eoi is ogeaianobodimeny t) bempenedsi bf thesiormialzanid whish the

racicely 1} ey BaatbRE<He BBt apes intenengedlinof ene aaother by hydrogen,

F.Cl erboNi dreRi 1-&1m¢%ﬁpg§d5wl%retrﬁ%rfooﬁ B mdbpéﬁdémf& drieanother

'5 radicals and R4 are describ

zero dri’ldmelnid Fogert, neatByleioC hEs andAage erF,N(ﬂH oBIS(O)q»
or thifytiog n) AnY, wher & -tranyand n ar)gyl ndependent I(y)q

_whereqf isoher arandnprs zarer © c012; partRllarn refeyencegysrgivere thgdmpounds of

F d_A is 1
the forgiz i ihiE &1 Ay g%hyérosm@néﬁ%%ﬁ%&%%rﬁéﬂegpéfidem'v of
one ar%tﬁ@f‘h?&rogﬁﬁppt@ﬂﬂ NHESS &F N’gﬂ: , idr inghe R, PPé*erence is
are rogen, 'R2 an re dependently of

given m@éﬁm@[mbm&mﬁmpoﬁd@f thélffBrmthhl@anmrchNR%hR4 are not

for exanple C. Preference is given in one enbodi nent
hydrog&fl.conpounds of the fornula | in which R2 and R4 are

not

Preference is given in a further embodiment to compounds of the formula I in which R5

is described by hydrogen, methyl, ethyl or cyclopropyl, for example methyl.

- Preference is given in a further embodiment to compounds of the formula | in which R6

is described by hydrogen or methyl.

" Preference is given in a further embodiment to compounds of the formula I in which the

radicals R7 and R8 are described independently of one another by hydrogen, F, Cl,

" CN, COoR12, NR13R14 or R16-(CymH2mm)-Enn-» Where R12 is hydrogen, methyl or

ethyl, R13 and R14 are independently of one another hydrogen, alkyl having 1, 2, 3 or
4C atoms or cycloalkyl having 3, 4, 5 or 6 C atoms, R13 and R14 form together with
the nitrogen atom to which they are bonded a 5-, 6- or 7-membered ring in which one
CHo group may be replaced by NR15, S or oxygen, and where R15 is hydrogen, alkyl

R having 1, 2, 3 or 4 C atoms or cycloalkyl having 3, 4, 5 or 6 C atoms, and where mm is

zero, 1 or 2, nn is zero or 1, and R16 is hydrogen, methyl or CppFopp+1. where E is
oxygen or S(O)qq, where pp is 1 or 2 and qq is zero, 1 or 2; particular preference is

given to compounds of the formula i in which R7 and R8 are hydrogen.
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hydrogen. Preference is given in a further enbodi nent
to conpounds of the formula | in which RS 15 is
descri bed by hydrogen, nethyl, ethyl or cyclopropyl,
for exanple nmethyl. Preference is given in a further
‘enbodi nent to conpounds of the formula I in which R6
i s described by hydrogen or #rethyl. 20 Preference is
given in a further enmbodi nent to compounds of the
formula | in which the radicals R7 and R8 are

I the @earqmulned of mmmt toyntafn @m@oaﬁﬁré eentyys oy dspaamtrytthese

., NR13R14 or
may IRgoPPEGRICE GBS AR as botBig S Ad $henRcraRTguERtEN. The

comp?[]ﬂ@?@gﬁiﬁgt '@fa@f"r&ﬂp%ﬁ S&R%Ih oMF ﬁ%@ﬁste?%&%lirshgﬂé&gﬂaées or of

mixtuedsoinsgll RfiGs Hredell 4 formtoget her with 25 t he nitrogen
atomto which they are bonded a 5-, 6- or 7-nenbered
ring in which one CH2 group may be replaced by NR15,
The p%é&nt‘?ﬁﬂbéﬁl\o?[iﬂ e%'&gtn‘(r)ﬁnsé%gﬁ ggég'sglgm’kfﬁ'u@cﬁﬁepﬁ Z(’)Hgﬁlé of th@‘ﬁorr\%ounds of
the fo@nateons, and where mmis zero, 1 or 2, nnis zero or
1, and R16 is hydrogen, nethyl or CppF2pp+l, where E
is oxygen or S(Ogq, where pp is 1 or 2 and qQq is
The p?@iéht invePfioR fu:ﬂ?értérﬁddnﬂ:ﬁad@@@fd%rn@ﬁﬁ\%é &f B8 d@nvssurld® of the
onpounds of the fornmula in which R7 and R8 are

formuwuff@g@wmrse spfvaft%s'é@ihg%@ﬁd@t@?f apd @lgahokadduets cesiess, iprodrugs
and oftef: Bl Hich 5 UockRble BBHIEER Y i BBfdiMls of the formyla .

and achxm‘ metatatitesnof theeongmpeisufthe &lﬂ‘n’ﬂﬂa LT hdimveation tikewise
tical isoners, of diastereoners, enmat es or of

encorpssaral GETE| Mordicabens REMEROMBoRRS B Bedaimila |
i nvention enconpasses all possible tautoneric forns of
t he conpounds of the forrmula |I. The present invention
Alkyl lbdanIBsmagrtxeostp&ﬁglstemaimdrmmm dhis dlso appfies ifdseyhave

TR AT
radica® &eélkébgy R Eﬁéﬁ]iﬁ!eécif%l%@ F’é(ﬁcéﬂ§ I3rd %étﬁ?ts eﬂfyl trhﬁropfy[

s of the formula |, " and active ne Ii'te

| lsoprophlg? bmsdoylathybf nithaylf sobutyvh (3 2-mthyipropyl). sae- IDluthvm se

(= 1-methylpropyl), tert-butyl (= 1,1-dimethylethyl), n-pentyl, isopentyl, tert-pentyl,
neopentyl and hexyl. Preferred alkyl radicals are methyl, ethyi, n-propyl, isopropyl and
n-butyl. One or more, for example 1, 2, 3, 4, 5, 6, 7, 8, 9,10, 11,12, 13 or 14,
hydrogen atoms in alkyl radicals may be replaced by fluorine atoms. Examples of such
fluoroalkyl radicals are trifluoromethyl, 2,2,2-trifluoroethyl, pentafluoroethyl,
heptafluoroisopropyl. Substituted alkyl radicals may be substituted in any positions.

Alkylene radicals such as, for example, CmHom, CmmHmen or CyHor may be
straight-chain or branched. This also applies if they have substituents or occur as
substituents of other radicals, for example in fluoroalkylene radicals such as, for
example, in-Cszp and CppFopp. Examples of alkylene radicals are methylene,

ethylene, 1—méthyimethylene, propylene, 1-methylethylene, butylene, 1-propyl-

-methylene, 1-ethyl-1-methylmethylene, 1,2-dimethylethylene, 1,1 -dimethylmethylene,

1-ethylethylene, 1-methylpropylene, 2-methylpropylene, peht-ylene, 1-butylmethylene,
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enconpasses all crystal nodifications of the conpounds
of the formula I. 15 Al kyl radicals may be
strai ght-chain or branched. This also applies if they
have substituents or occur as substituents of other
radi cals, for exanple in fluoroalkyl radi cal s or
al koxy radi cal s. Exanpl es of ? al kyl radicals are
met hyl, ethyl, n-propyl, isopropyl (= 1-nethylethyl),
n-butyl, isobutyl (= 2-nethy|propy|), sec- butyl (=

1- propyleﬁngnqmenwlt})yl—a—ehhyldﬂwlgme (1:24d|memw;m'bbyleatahyl ),

RO CRTME s ETIT STIE S G

or mdgt)a(gfﬁg@XéTpﬂéq)PZ opy, 5538dg 8; @U‘FO"H 6?1?2. q{fd%ﬁleen atfo%s in alkylene
radicals mayyel repjasec by rﬁlﬁorsne altoms S!abﬁtltaﬂesl atkylene racbmlaanm be

g T o B 45 o e oo
erin LRSI SRR ARNRQP Py Subetl (U120,

Al kyl ene radi cals such as, for exanple, CrHZm OmHZmn

or Cr.H2r n straight-chain or branche Thi s al
Examgles 3Ty IOk il &S HUPPRYA S clabudcayaiaaenty or Eyciohexyl.
One o Whstel dtelatnQE 100N8r 418 e?a|859 ﬁ?r'l?éf"p{?' ﬁ){drﬁgen atomsin

f l'uoroal kyl erie radi cal’s 'suc
CVCIOEdTQFtl’@dIaal$ ragy Ibap'pplalegdrhmfé@rme aibml Subshtahbd:ey@oakyi radicals

ey R A S BOLKERS, RO AE AL a0 a5 b e o,

as alkyleytiphtkylor cRildatkyl aRyhYdredd&ample methylcyclohexyl or cyclohexylmethyi.
{ g di m}-:/t hydljlggltl hyl eneyl 1-di nel% hyl me h})// | ene, d Y Y Y

1- et hyl et hyl ene, 1-nethyl propyl ene, 2-nethyl propyl ene,

Exam@%gt lrflpgéje]rlvg%tfﬁéltnﬂw V\Q‘Pe e ﬁﬁ@ﬁ% :@t{%bﬁ&ﬁth the nitrogen

atom tb, v@hldh mmmrqommédeaa 5262)fd'l mehihered einglie Mhich ey ICIHbegroup
and met ? |l ene. One or nore, for exanple 1,
may bg regiacgd bgy l% ag oxygen,ﬁedno@olaﬁgﬂpwg@ﬁlr@ @l@erﬂme

plpera nsYARPR- m%ﬂg)l[@@ﬁg%%%y be replaced by fluorine atons.

ubstitute e radicals may be 5 substituted in
any positions. One or nore CH2 groups in the al kyl ene

r.adi cal s repl aced by oxy S, NH  N-al kyl  or
Ifa Vaﬂaa@?a‘:&arw%re Brarh e s CorPonshl k¢ deliniiens of fievariable are

I entyl or cycl ohexyl .
nen Eh 1 ORY oM aripeen) o 0Y° oney,

10, 11 or 12, hydrogen atons in
If the compounds of the formula | comprise one or more acidic or basic groups or one

or more basic heterocycles, the corresponding physiologically or toxicologically
acceptable salts also belong to the invention, especially the pharmaceutically usable
salts, Thus', the compounds of the formula | may be deprotonated on an acidic group
and be used for example as alkali metal salts, preferably sodium or potassium saits, or
as ammonium salts, for example as salts with ammonia or organic amines or amino
acids. Since compounds of the formula I always comprise at least one basic group,
they can also be prepared in the form of their physiologically tolerated acid addition
salts, e.g. with the following acids: from inorganic acids such as hydrochloric acid,
sulfuric acid or phosphoric acid or from organic acids such as acetic acid, citric acid,

tartaric acid, lactic acid, malonic acid, methanesulfonic acid, fumaric acid. Suitable acid



10 cycl oal kyl radicals may be replaced by fluorine
atoms. Substituted cycloal kyl radicals nmay be
substituted in any positions. Cycloal kyl radicals my
al so be in branched form as al kyl cycl oal kyl or '
cycl oal kyl al kyl,” for exanple met hyl cycl ohexyl or
cycl ohexyl net hyl . Exanpl es18f rings derived from
NR13R14, where R13 and R14 formwith the nitrogen 15
~ atomto which they are bonded a 4, 5, 6 or 7 nenbered
additiéh B8ls h i edhristtioRlde gens: Df amp}nahﬁatcﬂcgﬁaﬂadamemﬁblé acids, for
S or. _oxygen, are noaﬂhol yrr ol pi peri di

examplerhaligesnia Rasticylemay 9pblpﬁse§,zlaﬁt@teq fsubfaisa&r clkBies, tartrates,

sctaRSCHi e AR A A IREAF ORI el S G s

qucoMeb giotamateepglycérblghmphat’qmmmeaws aridepefmoatebe(thls group also
nprise one asi c S
5 corresfp&ngsgggh% phgl@lpgpaaﬁy ggce;pﬁa@?ec@plpg% gﬂg gﬁg trlﬁ uoroaceta?es.
physi ol ogically or toxicologically acceptable salts
al so belong to the invention, especially the
The cqmlmaonade of thealorpulsladgseripeddmrein. canhbs pragased dpounds

T T TEN AR ST 8 K S

workepmﬁei%bﬁuémbﬁmi&ﬁ mﬂﬁtqiﬁaﬁld{ﬁé $9dréceses I@ﬁ)v\ﬁ‘tﬂfmﬁblﬁﬁlled
alts, for exanple as salts with amobnia or organ

10 workeaEﬁmé@scwmedﬁph@xaraaledlg Swithetic compoumaatians, B 693%1 2003).
' 1 always conprise at |east one basic group, they can
al so be prepared in the formof their phyS|oIog|caIIy
tolerated acid addition 30 salts, e.g. with the
follow ng acids: frominorganic aci ds such as
hydrachl ori ¢ aci d, sulfurlglﬁkld or phosphorlﬁT%pﬁU EF“NH

OM>pr gani c aci ds sucﬁ Sec@tic acid
artaric acid, | Qg 2
nang quonlc_aC|d_ B

cit

aC|d Sui t abl e ad 0
addi tipnrgalts in this Bénngction are salts Bf a
R2
N coj ogi cal | y aecept p—-a®i ds, for R6
in particul al urOC’Iorlae§ | acy

g trates, ta N, .
_ ylsulfonates B3t ol ene ul f'BAat es, Rﬁlpanes,
funmarates, gl uconates, rgl ut anat es, :
ghyrcer ol phosphat es, nal eat g E and pannates (thls gr oup
al so 5 corresponds to the physiologically accep{able
anions); but also trifluoroacetates. The conpounds of

the fornmula | described herein can be prepared by

The intehhedietubfiths fdrimia obtamedmﬁ@ thé chibeoduifonation ddelslndi)yneed to be

rocesses known ed
15 1solateg but can be reacted dtlrectﬁy furtﬁer w:th guanidine.

R3

R7 '
-t
R1
R2 R6
R3 O N‘Rs
R4

vl | I
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wor ker with subsequent reaction with guanidine by
processes known to the skilled 10 worker (as descri bed
~for exanple in Synthetic Comuni cations, 33(7), 1073;
2003). HZN R7 0 OO0 /> NHZ RB R7 ~S-CIl R7 ~S-N R8
R8 RLRERLRLRR RZ R RR R N~ RBR5 RBN R5 R3.
N~R5 R4 R4 R4 VIII XII | l¥he intermediate of the
formula XI'l obtained after the chlorosul fonati on does
not need to be 15 isol ated, but can be reacted
directly further vvith guanidi ne N R7 OJ(] /> N R8
\ R7 S-N R8 RS R3 N, R5

- The swlmcomppundﬁof meefognah Vlrhlgcafbh%@m%mtfﬁﬂowr nul a

VIl can be prepared as follows:

It is possible by reducing the carbonyl group in compounds of the formula VI, for example

- with sodium borohydride, and subsequent acid- or base-catalyzed cyclization of the

resulting alcohols of the formula VIl (cf. Tetrahedron Lett. 1989, 30, 5837; Org. Prep..

 Proced. Int. 1995, 27, 513) to prepare tetrahydroisoquinolines of the formula Vllla by

processes known to the skilled worker, where R1 tol R8 have the abovementioned

meaning.

- R7
R7 R

R8 R8

‘R1 R1
R2

R3 R5 .
R4 ' . Vi

"o 1

R2
I
R3 R&
R4
Vilia

. Alkyl-branched compounds of the formula | in which R6 is not hydrogen can be pfepared

by alkylating the corresponding diphenylacetic esters of the formula X in the alpha position
with R6 by known methods. The compounds of the formula X can be converted by
standard processes until the corresponding amides of the formula Xi which are converted

in the Pictet-Spengler-analogous reaction into the desired tetrahydroisoquinolines of the

formula VIlib {cf. Tetrahedron 1987, 43, 439; Ch_em. Pharm. Bull. 1985, 33, 340),



It is possible by reducing the carbonyl group in
conpounds of the fornmula VI, for exanple 5 with
sodi um bor ohydri de, .and subsequent acid- or
base-catal yzed cyclization of the resulting alcohols
of the formula VIl (cf. Tetrahedron Lett. 1989, 30,
5837; Org. Prep. Proced. IAZ. 1995, 27, 513) to
prepare tetrahydroi soquinolines of the fornula Villa
' by processes known to the skilled worker, where RL to
wheref81 a8 ardas gbfivedrebdve) med LG eargpondKRib KieaviRg) dR8up Bbnventional

R2 C C_.RBI' N RS RBN R R4 R4 VII .1 R7
for 3'@%"'@13'/5“0 sger pxamﬁ,e, E’S’m'ﬁlﬁ»%r&% E&S’Eﬁ@ RWSB}\‘{%WC hed
- .conpounds of the formula I in which R6 is not hydrogen
can be preparedrzby al kyl ating the correspondigig
di phenyl aceti c.festers of the fornula I X in thg al pha
position R&: Rp by known net hods. The rmun@olnds of
the fornula X%.ca®n be converted by standard '
brrgspondi ng agides of the forRiul 3

until the B whi ch
are cepyeriy L5 in the Pictet- Spengker - ggal ggotrs
reaction p t heClBsi red—tetTatrydr oi SOFUI NO| | IBRORT

t he . VIl b (cf. Tetrahedron 198%, 43, 439;

Chem Rg’har Bul | . 1985, 33, 340), IR8
R .

4 R4
34 ) X
l R5-NH,
R7 R7
ne e
R1 : R1
R6
R2 R6 | ~ R2
‘_—
R3 “R5 R3 R5
R4 R4
Vilth . XI

The compounds of the formulaVl employed above are preferably prepared from
5  benzylamines of the formula IV in a manner known to the skilled worker and from the
appropriate amino-substituted alpha-bromoacetophenone compounds of the formulaV,

where R1 to R8 are as defined above,

R7 | | R7

R8 ' R8
R1 v R1
Br R2
R2 o ' o
§ - N

R3 “R5 R3” R5

R4 R4

v C \Y|

10 - The alpha-bromoacetophenone compoUnds of the formula V can be obtained in
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where R1 to R8 are as defined above, and LG
corresponds to a |l eaving group conventional for
al kyl ati ons, such as, for exanple, bronide, chloride,
tosylate or nmesylate. R7 R7 R8 V Rl R6-LG R2 6 COK
R OOK RB\ RBRAR4AIXXR-NHZ R7T RT R8I R8 RL
RE R RLRE RO R3N RSIR3HN. RS R4 RAMVIIID X
The conpounds of the formula VI enpl oyed above are
preferably prepared from 5 benzylam nes of the
procek8&skh@wh Yrdr tife @Rstare Komthetdridipodlling &sbtoshidtonegiecursors
. fromthe appropriate am no-substituted
by bremisiedioBr onoacet ophenone conpounds. of the fornula V,
where R1 to R8 are as defined above, R7 R7 R8 R8 Rl
VRLR OBr RR O H ,
The benzylamine precursors of the formula |V can, if not obtainable by purchase, be

synthesized by standard processes known to the skilled worker from the corresponding
benzyl halides, for example benzyl chlorides or bromides, of the formula 1l and from the

corresponding amines R5-NH»,

~where R1 to R5 are as defined above, and X is F, Cl, Bror |, in particular Cl or Br.

R1 R1
R2 R5—NH, R2.
X - N
R3 R3 ‘Rs
R4 . R4
I . \Y;

.Alternatively, compounds of the formula IV can also be obtained by reductive

amination of an aldehyde of the formula llla by standard processes known to the
skilled worker, ' '

where R1 to R5 are as defined above.

R1 R1
‘R2 | R5—NH,  R2
0 ] X
R3 R3 “R5
R4 H R4
flla v

- The compounds of the formulae Ill and ilia, IX and R6-LG and R5-NHo can be

obtained by purchase or can be prepared by or in analogy to processes described in
the literature and known to the skilled worker. R ‘

The W_orking up and, if desired, the purification of the products and/or inte_rmédiates

takes ‘plac'e by conventional methods such as extraction, chromatography or

crystallization and conventional dryings.
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RN, RERBN R RARA IV VI 10 The

al pha- br onoacet ophenone conpounds of the fornula V can
be obtained in 13 processes known fromthe literature
fromthe correspondi ng acet ophenone precursors by
brom nation. The benzylan1ne precursors of the formula
IV can, if not obtainable b9 pur chase, be 5

synt hesi zed by standard processes known to the skilled
wor ker fromthe corresponding benzyl halides, for
exanpl e benzyl chlorides or brom des, of the formula

e e e e B U R o

' pharniacfuﬂgé’lﬁ{é%‘b‘t%ﬁe %It@&héﬁ’l[alof foRbr &Afm@ﬁg‘??ve y’Bﬁt fdrtl@

treatrmennipd nedsdegenbmtiverdisdrdersy memoad igpaieneiis andeiﬁrbgntmg
educt.ive at.i ehyde of th
cisordes S0} 48 Caieaig e GleEt. AR PEs NRsoUBk ABTEas such as

for exdRples rnflu[’E’mﬁfrai?‘c’[F(i%nﬁe‘?nﬂ%’5 cBhbidgiciel dimtshahrys andlderBbrdvhscular
R T10 ) RS-NH2 R2: 110 HR3 0 R3 N

. A ) . , R R4 HR4
disorders, tau mutations, prion diseases, polyglutamine expansion disorders such as,

for eXampIe, Huntington’s chorea and spinocerebellar ataxias, and Parkinsonism, and
for improving memory. NHES inhibitors are further suitable for the treatment of

secondary dementias following and/or associated with infections such as, for example,

- with HIV, brain traumas, brain tumors or intoxications such as, for example, with

alcohol.

The invention also relates to medicines for human or veterinary use comprising an

effective amount of a compound of the formula I and/or of a pharmaceutically

acceptable salt thereof, as well as medicines for human or veterinary use comprising
an effective amount of a compound of the formula | and/or of a pharmaceutically
acceptable salt thereof alone or in combination with one or more other

pharmacological active ingredients or medicaments.
Medicaments which comprise a compound of the formula | or its pharmaceutically

acceptable salts can for example be administered orally, parenterally, intramuscularly,

intravenously, rectally, nasally, by inhalation, subcutaneously or by a suitable

transcutaneous dosage form, and the preferred administration depends on the

| particular manifestation of th'e disorder. The compounds of the formula | can moreover

be used alone or together with pharmaceutical excipients, in particular both in
veterinary a‘ndrin human medicine. The medicaments comprise active ingredients of
the formula | and/or their pharmaceutically acceptable salts generally in an amount of

from 0.01 mg to 1 g per dose unit.

" The skilled worker is familiar on the basis of his expert knowledge with which

excipients are suitable for the desired pharmaceutical formulation. Besides solvents,

gel formers, supp_bsitory bases, tablet excipients, and other active ingredient carriers, it~
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IIIa IV The conpounds of the fornulae Il and Ilia,
I X and R6-LG and R5-NH2 can be 20 obtained by purchase
or can be prepared by or in analogy to processes
described in the literature and known to the skilled
‘wor ker. The working up and, if desired, the
purification of the producté and/ or |nterned|ates

t akes place by conventional nethods such as
extraction, chronmatography or 25 crystallization and

is possiY entice s ex@inyplegmtiokidlantd) elidpareaits oomuBifatresaritifiodrhe,
use of the conpounds of the fornula | and the

- maskifgdtayeEs eV pljves SeptblieEs SRCFPIOrAMEr eof for

produci ng a nedi cament for the treatnent of
neur odegener ative disorders, nenory inpairments and
Fora d@mafdrlmgl Useditlso ndiives cenmpbuads deamitechwith thdadditides Bw,table for

Al zhei ner's, vascul enenti.as for
this PIFOREL Pias PHdBFer Pl CrS, i nert SUhtar ang ERBYSTE By ©
conveﬁ‘fﬁ@néﬁh@ﬁdﬂ%ﬁﬁ%ﬂfabl@bé% fo?mstﬁ}éhrﬁét t%blé?é‘scoa@éd Eﬁb!ets two- _

di seases, po yg ut am ne expansi on di sorders such
piece foapselﬁanmLaouSu atoqmg»{m) or gily holu@ana@xappiﬁs ©f nrw*ecaralers which
Xi,as

can bR 3t o iR B9 tromercdtieeun) A PR BO RS Eppsehate,

lactos@! ?%0&8@)9 BEREl, SERMIyasorh etdrem Pepafeticd casskei Massiboth as

i nfections such as, for exanple, wth HYV, brain _
dry andr aBWES grajw@ah Eoaroples of suitalir oy caBiess i sRIvests atg vegetable or

ine unan of veterinary use conprising an
15 effective anount of a conpound of the formula I

and/ or of a pharnmaceuti.cal accae tabl e, salt t her eof
For subgui@aouss PRcHIRN GRS Qo RVRRaSACTD Bl iRy e @ive compounds
used %r%'%r‘v%ﬁ?@an otfefdf\?ﬁﬁ EW{s%@gﬁéesoéuff?ﬁﬁwwriﬁlsgﬁrﬁéﬁ‘@e, such as

armaceut 1 ca accept _
solubibzdrs, ¢inatsifirs al (ﬁmﬂm'rexup[emnblnlmtsobmom suspensicoromamglsion,

Exam§iehi sHite o%wrﬁﬁ'a?%aws%%%é) B8 i soltiop preghols, o0

_a“'maiéﬁﬁéu%hsé@f O%e‘}%oc;rﬂsmﬁrd gyention also relates to

: e’thané’lf PF@fanfoP q]%e‘?o!' a@rwélF hGs M RAHrisCal dhYas ?I%Sé’é abhfannitol

can “t'or exanpl e be adm ni stered. oral

soluthm;c enetsea mjxturenof theusariouarsojvents mendiosadusi y,
rectal ly, nasally, by i nhal ation, subcutaneously or by

a suitable
Swtable as pharmaceutlcal formulation for administration in the form of aerosols or

sprays are, for example, solutions, suspensions or emulsions of the active ingredient of
the formula | in a pharmaceutically acceptable solvent such as, in particular, ethanol or

- water, or a mixture of such solvents. The formulation may if required also comprise

other phafmaceutical excipients such as surfactants, emulsifiers and stabilizers, and a
propellant gas. Such a preparation normally comprises the active ingredient in a
concentration of about 0.1 to 10, in particular of about 0.3 to 3, % by weight.

The dosage of the active ingredient of the formula | to be administered, and the
frequency of administration, depend on the potency and duration of action of the
compounds used; additionally also on the nature and severity of the disease to be
treated, and on the gender, age,'weight and individual response of the mammal to be

' treated.



transcut aneous dosage form and the preferred
adm ni stration depends on the particular
mani f estati on of the disorder. The conpounds of the
formula | can noreover 25 be used al one or together
wi t h pharmaceuti cal excipieq% in particular both in
veterinary and in human nedi'Ci ne. The nedi canents
conprise active ingredients of the fornula | and/or

. their pharmaceutically acceptable salts generally in
an anount of from0.01 ng to 1 g per dose unit. 30

on avEiad the Bl 8358 il SR airafiad ) & odlipflgpigning about

© 75 kgfi®nt lcast 091 rrﬁg/k@h BFTBRRN} 0 Gangfikef, 1Bibakicen30 Eﬁ%/k? Sgreferably
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solvents, gel forners, suppository bases,
1 mg/lsg.cofhashytweighheventigherdases may eisei kmbeesssans irsacyte situations,

 for inslneg BB BRE s b fRP RRRs G MR Linig 00 morko

per dgy ®a§beateosssansedpaidllyz@T bv.Qlset @rdnetahse féodn mfaict Elatlent in
for, oral use, _the active conp ounds are mixed with the

an intepgive coresurili thedailyrdnse may Iﬂesd'kS'GﬁEdﬁfé’ ong,ehmMgése, for example,
r tabilizers or inert diluents, and converted

up to ag'ﬁ@%no\%’esr?tgl onal nethods into suitable dosage forms

such as tabI ets, coated tablets, two- piece capsul es,

ohol i ¢ or 0|I sol uti ons. Exanpl es of

Expeqnﬂbéqt@fj@%% @pgsmﬁmanggﬂ be used are gum arabi c,

magnesi a, magnesi um car bonat e, potassi um phosphat e,
~ lactose, glucose or starch, especially corn starch.
List of gbbpeviatioemusedi t ake pl ace both as 10 dry and as wet

granul es. Exanples of suitable oily carriers or
solvents are vegetable or animal oils, such as

AMPASUN( | qeespter-coapletli chanhieléawhiehlcanhsy astivaed B ePEMINo-3-hydroxy-

percutaneous or intravenous adnlnlstratlon the active
| conpo@ﬂ@thﬂgeaaml@-%@rmmnaée if desired with the

CA1 subst?? es’(:oCrHE!erml erfsl Am gbﬁf%bﬁ%ﬁrﬁgﬁq |ﬂ5the%$prﬂocampus

sol ubiTi zers

EA sol utigthyl zesgtensi on or erul sion. Exanples of suitable
solvents _are: water hysi ol ogi cal saline solution or

EPSP 5 cohﬁ@'ta@r)gPOSte?WﬁEP Poﬁﬁfﬁﬁgnol gl ycerol, as well

+ as sug; sol ut| ons such as gl ucose or mannit ol
EST S ut FONLtP™8Yse a mixture of the various sol vents

HEP mnenti Q,nﬁz@btagg Sui tabl e as pharmaceutical fornulation
for admnistration in the formof aerosols or sprays

Conc. bty fsetursteahgjugousdiidgisohdionsuspensi ons or enul si ons
of the active ingredient of

LTP long-term potentiation
LTP1 early LTP (phase of LTP)
MeOH methanol
rhp o melting point
MS mass spectroscopy
NMDA receptor-coupled channel which can be activated by N-methyi-
_ D-aspartate
- RT room temperature
- STP . ‘short-term potentiation (phase of LTP)

THF tetrahyd;ofuran 3
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the formula | in a pharmaceutically acceptable sol vent

such as, in particular, ethanol or water, or a

m xture of such solvents. The fornulation may if

required al so conprise other pharmaceutical

exci pients such as surfact ants enul sifiers and

stabilizers, and a 25 propel ant gas. Such a

preparation normall'y conprises the active ingredient

in a concentration of about 0.1 to 10, in particular
Examph‘e B DiarfindmiethyBen 410y, Sviticidrio- 2~m'§ﬂwl-dd&ﬁgetetnéhydnelsoqumolln-ﬁl-

acti i ngredient of the fornmula Ito be adm ni stered,
‘ Yl)benéﬁﬂefi'-ﬁf@nawcgdG@\’YE’WQWO"@@m ni stration, depend on the

pot ency and duration of action of the 30 conpounds
used; additionally also on the nature and severity of
the disease to be treated, and on the gender, age,
wei ght and i ndi vi dual resﬁhnsg of fhe manmmal to be
treated.. 16 On average, o&hg’d ddse of a conpound
of the formula | for a patié i ghi ng about 75 kg
is at |east 0.001 ng/kg, pr ‘rdﬂﬂy 0.1 ng/ kg, to at
nost 30 ng/ kg, preferabl g/ kg, of body wei ght,
even hi gher doses may al sQ be/necessary in acute
situations, 5 for instance innediabﬁdé after
suffering apnelccﬁtates at high alti E Up to 300
ng/ kg per day may be nmegessaxy especially on i.v.
-use, for instance fo infaict patient in an
i'ntensive care unit. tai+M~dose may be divi ded
into one or nore, for up to 4, single doses.
10 Experinental descri@kions and exanpl es List of
abbrevi ati ons used: AMPA receptor-coupl ed channels

whi ch can be activated by a-am no- 3- Q:Xdrox -
0.36 gsof@taﬁwfng iscagsnendedin $§i what anfysrauscAHE le&raﬂef@ra%qﬁﬂ%o 40 9

o 4 Ao 25y 2. 2L OO Rl 2T by crioric
(WO2E&BO£H31@92) ®adeed. éIShe'Zl@m&tIEt% Wab etitred et Gihfor 29H8and then the THF
sat ur at ed_aqueous NH3 sol uti

- was distilled off. 10 m of water were added to the residue, and the precipitate was

filtered off. It was washed with 10 mi of water and dried in vacuo. The solid was then
suspended in 10 ml of EA, and 10 ml of a saturated solution of HCI in diethyi ether
were added. The volatile constituents were removed in vacuo, and the residue was
suspended in 10 ml of EA and stirred at RT for 5 h. The precipitate was then filtered off

and dried in vacuo. 0.45 g was obtained, mp 140°C (decomposition).

Rf (EA/HEP/CH2Clo/MeOH/conc. NH3 = 10:5:5:5:1) = 0.30 MS (ES*): 412

Pharmacological data:

| NHES test description:

in this teef, the recovery in the intracellular pH (pHj) of LAP1 cells, which stably

express the different subtypes of the sodium-proton exchanger (NHE), after an

- acidification was determined. This recovery sets in even under bicarbonate-free

conditions in the case of functioning NHE. To this end, the pH; was determined with
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-LTP I ong-term potentiation LTP1 early LTP (phase of
"LTP) MeOH nethanol 25 np nelting point M5 mass

spect roscopy NVDA receptor-coupl ed channel which can

.be activated by N-nethyl- D aspartate RT room
tenperature 30 STP short-term potentiation (phase of

LTP) = THE tetrahydrofuran 1¥8 Exanple 1: ' _
N- Di am nonet hyl ene- 4- (6, 8-dichloro-2-nethyl-1,2,3,4-te

t rahydr oi soqui nol i n-4- yl)benzenesul f onam de,

the pHlsBysitios filordsdent@ye-BICRIGF (MSIeNhl%errb&s EDgéneNOFCI USA the

0.36 g of qu di ded 30
Precursqe @Igghsécg)g a‘l 3 c,sgtljg S\Ieer}gﬁlrstllﬂcubated w:th IQBE%}?J

BCEC?“‘W%&Z&'S@W Wotkeher AotrlghatE . o

5 MM ed. mNNSadiX Yt M@@! tzd ﬁﬁﬂjl-@pegT5 v g?!ﬁ‘ccfseaécbfgl ben4 is
ed

e’ THE was“distilléd 10 ni wat er were ad
establiéheﬁhﬁtﬂ N M—I) errh@ |hﬁacémﬂi@ﬂ m:tuﬂ:ﬁb@tfdhﬁ\‘&asﬁnd LI@UG:W whéhing the

| s washed wt wat.er _and dried in Y ﬁ
cells m@%@qi iruNh}a@ bﬁ‘é‘ﬁr w@héﬂé@@?hﬁ@a buffer ¢ 348 sIM gholing ghipgide,

a7 b, 2R M R 25 hoRle e e R ot H2POs,

5 oo K943, TP 06l B 9P GSRRAR Ly RIGBHP g

washiihd bbefnobd ul of the NH4Cl-free buffer were left on the cells. The pH

‘recovery was started by the addition of 90 ul of Na*-containing buffer (133.8 mM NaCl,

4.7-mM KClI, 1.25 mM CaClp, 1.25 mM MgClo, 0.97 mM NapHPO4, 0.23 mM
NaH2PO4, 10 mM Hepes, 5 mM glucose; a pH of 7.4 is established with 1 M NaOH) in

the analytical instrument (FLIPR, "Fluorometric Imaging Plate Reader”, Molecutar
Devices, Sunnyvale, Ca., USA). The BCECF fluorescence was determined at an

- excitation wavelength of 498 nm and the FLIPR emission filter 1 (band gap from 510 to

570 nm). The subsequent changes in fluorescence were registered for two minutes at
NHES5 as a measure of the pH recovery. For the calculation of the NHE-inhbitory
potential of the tested substances, the cells were tested first in buffers in which full pH

recovery, or none at all, took place. For full pH recovery (100%), the cells were

incubated in Nat-containing buffer (see above), and Na*-free buffer for the

determination of the 0% value (see above). The substances to be tested were made

up in Na*-containing buffer. The recovery in the intracellular pH at each tested
concentration of a substance was expressed in percent of the maximum recovery.

From the percentages of the pH recovery, the IC5q value of the particular substance

“for the individual NHE subtypes was calculated by means of the program XLFit (idbs,

Surrey, UK).

NHE5 I1Csq [uM]
Example 1 0.37

| Test description: long-term expeﬁment_s on hippocampus sections (in vitro)
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and dried in vacuo. 0.45 g was obtained, np 140C
(deconposition). Rf (EA/ HEP/ CH2Cl 2/ MeCH conc. NH3 =
10:5:5:5:1) = 0.30 M5 (ES+) : 412 15 Pharnacol ogi ca
data: NHE5 test description: 20 In this test, the
recovery in the intracellular pH (pH ) of LAPI cells,
‘which stably express the dilfferent subtypes of the
sodi um prot on exchanger (NHE), after an acidification
was determ ned. This recovery sets in even under

bi carbonate-free conditions in the case of
functioning NHE. To thi's end, the pH was deternined

- Experjnental gppidsehpH sensi tive fluorescent dye BCECF

e ISR e uBTDy Ryl ont s cRBBENGSBR o Tho

stratifBGECR 208 inpi strﬁi@ﬁ@é oAldisiragitR4@rmits ffietd potental mbasml@mants

over SEVRIANGRSIN 950 o HE UL Bicheh o BeakecauayHith W Hised on
the thetLHyffh 'aﬁﬁ%llﬁhﬁﬁﬂdcew é@ﬂr{ e Wrﬂ&ﬁ ?@t@hﬁsﬂioathe initial value

aclidrfication was i nduced vvasmg
withinithrasbhowd was dger0(Jdowndlef waascmm -11&(&) 69711 (e1r998) Eur J

PhangS] 202 S5y A 3t R Seoanib b rmsl s Mdpsasing

numb8&r B‘Mhelﬁoﬁﬁnst Praiid iglusssan LEFPFIH ifEredsihg rﬁagﬁ'ﬂﬁiﬁ arSdﬂ pérsistence
with 1MK%;2‘9e After the washing operation, of
250 2Q02)nieg-dhalea single W@kéeml&us mﬁé%ﬁan

unsat £ L PR tﬁ%ﬁgé%uﬁéﬂ?%f%@ﬁmgtw By oPOr® C?Stfh the

: magnﬂu%(B@Hrﬁ‘ﬁﬁlReylné}’m BMIl\/MélRos@ Détt. nMQfHZIﬂB(ﬁ) 90- 9313 amidl

NaH2PO4, 10 nmM He

| persnsaeacsooelmwpewlci oy 22 T os R YirPledn Be'proved or

adver%é]ggﬁl’éﬂt%ﬁw Sabs 5nce§: R QIR Tlﬁ M%H;'P%%éezie@ét% in c>ur_|_he

Devi c es, u nny
mvest@@ﬁcﬁs id likevase ensatwﬁeddﬁt&ﬂmsr@sd:tle fmasceriaip iat Saibsmnce—

ac QBSOS AT ShE oo, ER LA Lt g s
compésﬂacf 6HHé Wﬁéﬁllp%éﬁt Wﬁ’érﬂsq'frﬁﬂvrf & pdrait 'l’@rféﬂcﬁ.ﬂ 3Btminutes

as a neasure of pH recovery For the
(NatureaB&ﬁJBaﬂr&% dBSBheamHEeu ln'IFFb'th@nwormﬁ,thlDbIUS@ﬁ“Y persists in the
first 1-2 SéLE? Qﬂgﬁﬁm naﬁuq.t ,\/Fém\/\.eg.el-éé?,s{ S?S%)f' rst in '

The short (30-60 minute) recording of the initial values before the tetanus permits early
effects of the substance to be investigated on normal, unstimulated synaptic
transmission to be investigated. Since the principal excitatory synapses are
glutamatergic (J Clin Neurophysiol. 9: 252-263, 1992), i.e. the monosynaptic field
EPSP is determined very substantially by AMPA and only to a considerably smaller
extent by NMDA receptors; an effect on glutamatergic transmission is thus

simultaneously indirectly tested.

‘Method: long-term experiments on hippocampus sections (in vitro)

Type of animals:
Age: 7-8 weeks
Strain: Wistar (Shoe Wist, Shoe)
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recovery, or none at all, took place. For full pH
recovery (100%, the cells were 20 incubated in
Na+-containing buffer (see above), and Na+-free buffer
for the .determnation of the 0% val ue (see above).
The substances to be tested re made up in
Na+- cont ai ni ng buffer. The covery in the
intracellular pH at each tested concentration of a
substance was expressed in percent of the maximum
Sex: malsovery. Fron1the percent ages of the pH recovery,

Breedsich oA PiEE S By e B AT aad e o
program Xl - Fi t (| dbs, Surrey, UK). NHE5 I C50 (PM

Exanpl e 1 0.37 Test descrl ption: |ong-term experinents
Prepagatiofi:ppocanpus sections (in vit ro) 19 Experimental

region is the LTP which
Stunnﬁrﬁb@ E’b %k%fﬂgcgc‘{(g}1r§€g%rn vitro. The '
Sacriffder dbtpitstionon and i nput structure of this region

permts fiel d potential neasurenents 5 over several
hours in vitro. In the NHE studies, a weak tetanus

copol 11, G et/ 548 6 UG, U s
of thewktli n three hours was used (Journal of Neuroscience, '

18(16), 6071(1998); Eur J Pharmacol. 502: 99-104,
2004). It has recently been confirmed that an

Expoéu'ﬁ@ b?ﬁ% RBpoBABAS: Bk Hrﬁﬁ!t\ﬁaé’ Hced bétwden tﬂg%ﬁ?sﬁﬁbres and,

|ncrea3|ng magni t ude and persistence 1
S’Caﬂin&ewﬂb’fﬁWi@i‘dl hergigsphai, #55hippooanpus veas piikad eutdismyg & blunt
Hnmeﬁﬁﬁﬁ( stimulus induces an unsaturated LTP, not the
: "mal |y achi evable saturated type of LTP. Both the

magni t ude (Behni sch, Reymann et al., Neurosci. Left.

1998, 253(2): 91-94) and ﬁer5|stence (e.g
Preparaé@ﬂdﬁébe is@etionss tha pxpased ipggagwm@usm%transieﬁaﬁ tpa cooling

block wm‘? 5196‘ %t%gfér Ma@%\’\%r?og eh?é]zeg eggtnﬁ(ﬁg@‘ i\ga%scé{%g@t%wm et‘lﬁ% aid of
anotherSfllﬂer bapes This bppocainpds fixbdlté tlﬁél usolirapsiobk ¢ s way was
ascertaln a substance- indu %ﬁr ovement or

placedyen &1 gheRResAndyofaied @aaruzgmf@ﬂp uniin@edppgcanpus was at an

%al{o | ed of the STP conponent, which
approﬁrfé\fg g/n 0 Sec%gtll gré about 30 m nutes

Cutting angle: in order to maintain the laminar structure of the hippocampus it was

‘necessary to cut the hippocampus at an angle of about 70 degrees in relation to the

cutting blade (chopper).

Section: the hippocampus was sliced at intervals of 400 ym. The sections were taken

- off the blade with the aid of a very soft, thoroughly wetted brush (marten hair) and

transferred into a glass vessel with cooled nutrient sofution gassed with 95% O2/5%

CO2. The total duration of the prepa.ration lasted no more than 5 min.

Storage of the sections: o
Immersed section: the sections lay under a liquid level of 1-3 mm in a temperature- -

controlled chamber (33°C). The flow rate was 2.5 ml/min. The pregassing took place
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(Nature 335: 820-824, 1988), and the LTP 1 conponent,
whi ch usually persists inthe first 1-2 hours after
LTP induction (Learn Mem 3: 1-24, 1996). 20 The short
(30-60 mnute) recording of the initial values before
the tetanus permts early effects of the substance to
be investigated on normal, d@Astinulated synaptic
transm ssion to .be i nvest i gated. Since the princi pal
excitatory synapses are glutamatergic (J din
underl\dr:‘slligmlyytsiseld préssedaBoot 1 2882 and itheugh @mmonsa&am thee

| d __EPSP d b
prechaﬂﬁveénT he sgct bsrb%ie@tgvégrr&% y\égﬁ%vtgértgtﬁ@%'saa Q%}Sﬂ%g%\t it was
possﬂ%lﬁgg P hesin Q%ﬁfdcu%ffﬁatlgﬂ ?héﬁﬁﬁ%r@ﬁ@tlsa%ﬁqémegﬁb?fhé 95%

si mul t aneous I'ndi rect teste

' 02/5%@@21ﬂemmngaauw1mtghﬂnednldnormqmﬂanpus sections (in

vitro) 30 Type of animals: Age: 7-8 weeks Strain:
Wstar (Shoe Wst, Shoe) 20 Sex: nale Breeder: Harlan

ot BHEMNER, oAb 5B By n e

sectioneshianvihdrinti3300 forpst le&sicT hi i ce: decapitation Exposure
of brain: craniumopened by dorsal to ventral cutting
along the sagittal suture of the skull 10 Exposure of

i : n was i ncised between the
Deter%%t%n%ﬁ@gwgtlrﬁl‘m%a%??’ng with the right hen sphere,

Stimulusdevel pfitRIAPIGovefthe maxdmunuEPSH ng a bl unt
i npl enent. 15 Preparation of the sections: the exposed

hi ppocanpus was transferred to a cooling block with
Measﬁ}:@hﬁ;mfdfItﬁeefocgpggtrem,g@d t he excess noisture was drawn
th the aid of another filter paper. This
Stlmullailppo@ mqrwolarﬁmulatlomelectrode iegnbisting of lncanpredwipiness steel
and a constant-current, biphasic stimulus generator (WP| A 365) were used for local
stimulation of Schaffer collaterals (voltage: 1-5 V, pulse width of one polarity 0.1 ms,

total pulse 0.2 ms).

“Measurement: glass electrodes (borosilicate glass with filament, 1-5 MOhm, diameter:

1.5 mm, tip diameter: 3-20 ym) which were filled with normal nutrient solution were
used to record the excitatory post-synaptic potentials (fEPSP) from the stratum
radiatum. The field potentials were measured versus a chlorinated silver reference
electrode located at the edge of the section chamber using a DC voltage ampilifier. The

field potentials were filtered through a low-pass filter (5 kHz).

- Determination of the field potentials: the slope of the fEPSPs (fEPSP slope) was

determined for the statistical analysis of the experiments. The recording, analysis and
control of the experiment took place with the aid of a software program (PWIN) which
was developed in the department of neurophysiology. The formation of the average

~ fEPSP slopes and the respective time points and construction of the diagrams took

place with the aid of the Excel software, with automatic data recording by an

appropriate macro.
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~placed on the chopper and rotated horizontally until

~ the hippocanpus was at an appropriate angle to the
cutting blade, 20 Cutting angle: in order to maintain

. the lam nar structure of the hi ppocanpus it was

~ necessary to cut the hippocanpus at an angle of about
70 degrees in relation to tBé cutting bl ade
(chopper). 25 Section: the hippocanpus was sliced at
intervals of 400 pm The sections were taken off the

Nutrigit aststivnt (Rinde saddluidn)a very soft, thoroughly wetted

brush (narten hai r) and transferred into a gl ass
vessel with cooled nutrient solution gassed with 95% |

9259 —CR—FretotatTguratorof the preparation
Subsfali®ed no nore|th WM 5 | T TR g brage of the sections:

{NacIl mersed. secti9pg thezsmgtions |ay under a liquid

level of 1-3 rrﬂn in a tenperaturet controlled chamber

[KCI (33C). The fI owdrate WS58.5 nl/in. The pregassing

t-ook—place—21—under i rai sed pressure (about
MgSQZa{?hl?Oand thr(>r a n? needl ejin the prechanber.

CaCIZQ%nﬁﬁﬁﬁdu‘%n chaglzer Wag sggnnectefl to the prechanber so
that it was possible|[to maintaiph a mnicircul ation.

KH2AM4 minicircul afizon waB.16di ven by the 95% 02/5% CO2
fl n\M nm out th ouahbh tha m Cronee:“ e. 5 Secti on
NaH%@ﬁpt atl on: th@%ﬁesh g1r§?epar'ed hi ppocanpus sections
e adapted 1 he% onm chiapber at 33C for at
Glucq&gst 1 h. Det erér]ri nat g‘rér;bgf the fest stinulus |evel:
Osmdl@ri§tinmDem | ey880 f EPSP: 30% of | t he maxi mum EPSP -
: nt—of [the fogcal potentifpls Stinulation: a
PH monopol ar st i mﬂ'é’tr on| el ectrode fonsisting of
Facouered—starntess—steet—=amd~=a const ant - current,
bi phasi ¢ stinulus generator (WPl A 365) were used for
ExampleChivas HssohatlinadMED ahd Subekieith Rideatsasailition to the final
(voltage: 1-5 V, pulse width of one polarity 0.1 ns,
conceﬂtjaﬁqm gmtlg,@ egpgrrrﬁrgpts (final concentration 0.01% DMSO).

‘Outline of the expenments:

In the control experiments, the baseline synapic transmission was initially recorded for

| 60-120 minutes. Subsequently, two double pulses were administered four times at an

interval of 200 ms, with an interpullse interval of 10 ms for the double pulses and a width of
0.2 ms for the individual pulses (weak tetanus). The resulting potentiation of the EPSPs

was recorded for at least 60 minutes.

in ‘t'he experiments to test the effect of the NHES5 inhibitor, the baseline was again recorded
initially for 60-120 minutes. The NHES5 inhibitor (10 #M) was flushed in 20 minutes before
the stimulation. Two double pulsés were administered four times at an interval of 200 ms
as in the control experiments, with an interpulse interval Qf 10 ms for the double pulses and
a width of 0.2 ms for the individual pulses. The substance was washed out 20 minutes after
stimulation, and the potentiation of the EPSP was recorded for at least 60 minutes.



Measurenent: gl ass el ectrodes (borosilicate glass with

filament, 1-5 MOhm dianeter: 1.5 nm tip dianeter:

3-20 pm which were filled with normal nutrient

solution were 20 used to record the excitatory

post-synaptic potentials (fEPSP) fromthe stratum

radi atum The field potenti @s were neasured versus a

chlorinated silver reference electrode |ocated at.the

edge of the section chanber using a DC vol tage '
"Resulanplifier. The field potentials were filtered through

a lowpass filter (5 kHz). 25 Determ nation of the
-~ field potentials: the slope of the fEPSPs (fEPSP
[ af 0o

Tho GHARE} o FiR T ARY (kPinhio Bkl S SPlaE ltdstion n o
conceﬂtratldneumq:)erl ment t ook place with the a| d of a

The pgg%'gag? ﬂ%ggg&%rgnw EMpgh@pple\{\-ﬁs de W2 ed‘lé?%ﬁ&@he baselihe

80 mif\eRER stRGIE., Wh%f%% tz‘l'éga6t@ﬁhét%?ﬂ.ﬂ’?dér‘t%nhbﬂ@orﬂﬂhéﬁsshad almost

. and construction o i agr ans t ook place with
returneddodhel baselireclege et 183% Qbhﬁe bagetine.alhisshows clarly that even

rdin a rjate nacro,, 22 Nu en
10 0 8 R i SRR, 1, EpiolE Fimieangp ot PR LTI
, NaCl 124 7.248 KC 4.9 0.356 MSO4* 7H20 1.3 0. 321
‘CaCdl 2+ anhydrous 2.5 0.368 KH2PO4 1.2 0.164 NaHCO3
25.6 2.152 ducose 10 1.802 OGsmolarity in nmOsm 330
" PH 7.4 Exanple 1 was dissolved in DVSO and diluted
wth Ringer's solution to the final 5 concentration
for the experinments (final concentration 0.01 % DVSO).
Qutline of the experinents: -
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I'n the control experinents, the baseline synapic
transmission was initially recorded for 60-120

m nut es. Subsequently, two double pul ses were

adm ni stered four times at an 10 -interval of 200 ns,

~with an interpulse interval of 10 ms for the double

WO 2001/885974nd a width of 0.2 nB4for the indivi duaPCE{ﬂI?QQﬁ/OOSWT

(weak tetanus). The resulting potentiation of the
EPSPs was recorded for at least 60 mnutes. In the

Clajmgxperinents to test the effect of the NHE5 inhibitor,

- the baseline was again recorded initially for 60- 120

m nutes. The NHE5 inhibitor (10pM was flushed in 20

1. ThELBRLER BRI b IFRRTY ' o e val or oo e

as in the control experinents, with an interpul se

interval of 10 ns for the doublﬁ ul ses and a width

of 0.2 nms for the individual The substance was

washed out 20 m nutes after i Niﬂp and the

potentl ation of the EPSIP{?Wa@::fI cqfded for at |east 60
[

m nutes. 23 Result: The cpnpound of exanple 1 had no
o ransm ssion in the
gntiation after

intrinsic effect on SRS
concentration used. 5 The

adm ni stration- of exanpite as still under 137% of
" the baseline n after { h&6st i mul ui, wher eas t he
potenti ation und condi tions had al nost

returned to the base , at 113% of the

basel i ne. This shows ear] y _MNiat _even 10 pM of the
conpound of exam®3 1 Jnprove ndkhtenance of the weak
LTP. WD 2007/ 033774 24RRCT/ EP2006/ 008771 dains 1.
The use of a conpound of the formula | H2IN O >-NHz

R7 OAS-NR8 R2 R R R3 N RS

in which the meanings are:

R1, R2, R3 and R4

independently of one another hydrogen, F, Cl, Br, 1, CN, NO9 or

R11-(CmH2m)-An-;

m zero, 1,2, 3o0r4;
n zero or 1;
R11 hydrogen, methyl or CpF2p+1;
A oxygen, NH, N(CH3) or S(O)g;
p 1,2 0r3;
q - zero, 1 or 2;
R5  hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 C atoms or cycloalkyt having 3, 4, 5 or - B
6 C atoms; ,
R6 hydrogen, OH, F, CF3, alkyl having 1, 2, 3 or 4 C atoms or cycloa[kyl havmg 3,
4,5 or 6 C atoms;
R7 and R8

independently of ohe another hydrogen, F, Cl, Br, CN, CO2R12, NR13R14 or
R16-(CmmH2mm)-Enn-;
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5 R4 in which the neanings are: Rl, R2, R3 and R4
i ndependently of one another hydrogen, F, O, Br, 1,
CN, N2 or 10 R11-(CnH2m-An-; mzero, 1, 2, 3 or4;
'n zero orl; R11 hydrogen, nethyl or CPF2p+l1l; A
"~ oxygen, NH, N(CH3) or S(Oq; .15 p 1,20r3; g zero, 1
or 2; R5 hydrogen, alkyl ha¢bng 1, 2, 3, 4, 5or 6 C
atonms or cycloal kyl having 3, 4, 5 or 6 C atons; R6
hydr ogen, OH, F, CF3, alkyl having 1, 2, 3 or 4 C
at oms gy cycl OaM‘dfbgé‘ﬁVélk‘g having?9, 2.3 er 'C &oﬁ@bﬂgﬁloalky[
R7 .and R8 i ndependently of one "another .hydrogen, F,
- d, Br, CN Co2rving RiRd3Ro46d¢ atems:- ( CrmH2mm) - Enn 25
R12 hy, li %eﬁ, kyl having 1, 2, 3 or 4 C atons or
cyclolk@na{:‘\)/ g3, 4, 5o0r 6 Catons; R13 and R14 - :
i ndependent | y ohdepénddtiyisiionkyshstaenhydbyh, dikyinging 1, 2, 3
2, 3 5 or 4 Catons or cycloalkyl having 3, 4, 5 or 6
- C atoms; or RIF hketrms ¢FﬁMﬂQﬂ|¥ﬂhﬂH@gr£t4m§g@rﬁ &t RS,
to which they are bonded a 4, 5, 6 or 7 nmenbered ring
in.whiTh one. CH2 group may be '
R13 and R14

form with the nitrogen atom to which they are bonded a 4, 5,
6 or 7 membered ring in which one CHso group may be
replaced by NR15, S or oxygen;
R15 hydrdgen, alkyl having 1,2,3 or4
C atoms or cycloalkyl having 3, 4, 5 or

6 C atoms;
mm zéro, 1,2,30r4;
nn zero or 1;
R16 hydrogen, methyl or CppFpr+1i
E ' oxygen or S(O)qq;
pp 1,20r3;

aq zero, 1 or 2;

and the pharmaceutiéally acceptable salts thereof;

for producing a medicament for the treatment of neurodegenerative disorders, memory

impairments and dementing disorders, and for improving memory.

2. The use as claimed in claim 1, where compounds of the formula | are used in which

- the meanings are

R1, R2, R3 and R4 o
independently of one another hydrogen, F, Cl, Br, CN or R11-(CmH2m)-An-;

m zeroor 1;
n zero or 1; _
R11 hydrogen, methyl or CpF2p+1;

A - oxygen, NCH3or S(O)q;



5

10

15

20

25

30

10 replaced by NR15, S or oxygen; R15 hydrogen, alkyl
having 1, 2, 3 or 4 C atons or cycloal kyl having 3, 4,
5o 6 Catons; mmzero, 1, 2, 3 or 4; 15 nn zero
orl; R16 hydrogen, nethyl or CPPF2pp+l; E oxygen or
S(Oqqg; pp 1, 2 or 3; qq zero, 1 or 2; 20 and the .
phar maceutical | y acceptabl ejzgalts thereof; for
produci ng a nedi canent for the treatnent of
neur odegenerati ve disorders, nmenory inpairnments and
denmenti ng di sorders, .or inproving nenory. 2. The
use as clainmed ih claim1; where conpounds of the.
fornula I are usqd i nzago, dror 25 the neanings are
R1l, R2, R3andR4 |nde endentl of one anot her hydrogen,
R5  Fhydrpgery metyl.qthyor - ¥Yian-; mzero orl; n zero
0 dr ogen, nethyl or CpF2p+l1l; A oxygen,
R6 ogéﬂgﬁ@etﬁ%m 'p1or 2; qzero, 1or 2; R5
R7 arfyeBogen, nethyl, ethyl or cyclopropyl; R6 hydrogen

hlpgggtalg ntBSOfgnea%%Jtﬁgbéggrg HIFESQ‘ X:l\ngB E{ﬁn RIH]I%rRM or
R16-(CrmmH2mm)-Enn-:
R12 ~ hydrogen, methyl or ethyl;
R13 and R14 '
N independently of one another hydrogen, alkyl having 1, 2, 3
‘or 4 C atoms or cycloalkyl having 3,4,50r6 C atoms;'

or
R13 and R14
| form with the nitrdgen atom to which they are bonded a 5, 6
or 7 membered ring in which one CH2 group may be
replaced by NR15, S or oxygen;
R15 hydrogen, alkyl having 1, 2, 3 or 4 C atoms or
" cycloalkyl having 3, 4, 5 or 6 C atoms:
mm zero, 1or2;
nn zero or 1; .
7R16 hydrogen, methyl or Cpngpp+1;
E oxygen or S(O)qq;

pp 1or2;
aq zero, 1 or 2;

and the pharmacéuticall’y acceptable salts thereof.

‘3. The use as claimed in claim 1 or 2, where compounds of the formula | are used in

which the meanings are

'R1and R3

hydrogen;

R2 and R4



R16- (CmH2mm) - Enn-; R12 hydrogen, nethyl or ethyl;

- R13 and R14 10 independently of one another hydrogen,
al kyl having 1, 2, 3 or 4 C atons or cycl oal kyl
having 3, 4, 5 or 6 C atons; or R13 and R14 formw th
the nitrogen atomto which they are bonded a 5, 6 15

~or 7 nenbered ring in which2dne CH2 group may be
replaced by NR15, S or oxygen; R15 hydrogen, al kyl
having 1, 2, 3 or 4 C atons or cycloal kyl having 3,

'41ndéﬁéhd@nt@ StEHBandeZBYdrogdnOF, Cl, NHE NIHCERyer MCH3)2;
ydrogen, nethyl or CppF2pp+l; E oxygen or

R5 Sty@rqgenpmpethybretByl argyziopoopyl; or 2; 25 and the
phar maceut i c%l%ly acceptable salts thereof. 3. The use

a'%y PLFHEI MG ¥ ai m 1 or 2, where conpounds of the
R7 anquj;gul a | are used in which the neani ngs are Rl and

R3 30 hydrogen; R2 and R4 27 independently of one

anirbgen;hydrogen, F, O, NH2, NHCH3 or N(CH3)2; R5

and tt{%’pr St aut:calWaCcepEMe sa ts ?P{é:rlegpr opyl; R6 hydrogen

4. The use as cla-imed in one or more of claims 1 to 3, where N-diaminomethylene- -
4-(6,8-dichloro-2-methyl-1,2,3 4-tetrahydroisoquinolin-4-yl)benzenesulfonamide or a

pharmaceutically acceptable salt thereof is used.

5. The use as claimed in one or more of claims 1 to 4 for produc:ng a medicament for

the treatment of dementmg disorders.

6. The use as claimed in one or more of claims 1 to 5 for producing a medicament for -

the treatment of dementia in the eiderly.

. 7. The use as claimed in one or more of claims 1 to 4 for producing a medicament for
the treatment of Alzheimer’s, vascular dementias, combinations of Alzheimer's and
cerebrovascular disorders, tau mutations, prion disorders, polyglutamine expansion

disorders and Parkinsonism.

8. The use as claimed in one or more of claims 1 to 4 for producing a medicament for
the treatment of Alzheimer’s, multi-infarct dementia, combinations of Alzheimer’s and
- cerebrovascular disorders, tau mutations, prion disorders, Huntington’s chorea,

spinocerebellar ataxias, and Parkinsonism.

9. The use as claimed in one or more of claims 1 to 4 for producing a medicament for

the treatment of secondary dementias following and/or associated with ihfections, brain

traumas, brain tumors or intoxications.



R7- and R8 5 hydrogen; and the pharmaceutically
acceptable salts thereof. 4. The use as clained in one
or nore of claims 1 to 3, where N-diam nonet hyl ene-
4- (6, 8-dichloro-2-nethyl -1, 2,3, 4-tetrahydroi soquinolin
-4-yl )benzenesul fonam de or .a 10 pharmaceutically
acceptable salt thereof is #Sed. 5. The use as cl ai ned
in one or nore of clains 1 to 4 for producing a
medi canent for the treatnent of denenting disorders. :
10. THSube aSlulainee innel @i mere ohelaimes 6rto dofoe podducireg asnadicament for
' duci ng a nedi canent for the treatnent of
'n“”oﬂ@ﬁéﬂPFEWYn the el derly. 7. The use as clainmed in one
or nore of claims 1 to 4 for producing a nedi canent
for the treatnment of Alzheiner's, vascul ar denenti as,
conbi nations of Al zheimer's and 20 cerebrovascular
~di sorders, tau nutations, prion
di sorders, pol ygl ut ami ne expansi on disorders and
Par ki nsoni sm 8. The use as clained in one or nore of
clainms 1 to 4 for producing a nedi canent for the
treatnment of Al zheinmer's, nulti-infarct dementi a,
conbi nations of Alzheiner's and 25 cerebrovascul ar
di sorders, tau nutations, prion disorders,
Hunti ngton's chorea, spinocerebellar ataxias, and
Par ki nsonism 9. The use as clained in one or nore-of
claims | to 4 for producing a nedicanent for the
treatment of secondary denentias follow ng and/or
associated with infections, brain 30 traumas, brain
tunors or intoxications. 28 10. The use as clained in
~one or nore of clains 1 to 4 for producing a
- medi canment for inproving nenory.



