WO 02/ 100411 PCT/ EPO2/ 05338 NAPHTOTHI AZI NE PCSI Tl VE ALLOSTERI C AMPA
RECEPTOR MODULATORS (PAARM) 5 The present invention relates to new positive
al | ost er i woARdv4necept or nodul ators, processes for preparPCrErovesssand
their use as pharnaceutical conpositions. As compounds which are
structurally simlar to the conpounds according to the invention, WO
9967242 descri bes carbapenem derivatives with an anti bacterial 1o
activity, wherein naphtho[1, 8-de]-2, 3-di hydro-1, 1-di oxi de-1, 2-thiazine is
used as a SYNPIHETHISZRE RPYHEANLLOPHERIC s MPORIESTROCOPHIATORSIAARNE | nvent i on
are conpounds of general formula (I) 5 Rfin) / 0 11 4 SSORN.R R3 R
75 (1) wherein 20 R denotes a group sel ected from anong hydrogen, a
Clerr)-C(err)-al kyl group optionally substituted by one or nore hal ogen

at os, 5 Slfeepresent irdehtipnyrelates to) nay positivalalpsteric AP S receptar kyddulators,
-COC,-Co-al kyl, -0 henyl - C - C4-al kyl - rr)- rr)-alkyl -NR6R7 and
-C, -C4-al Q@F@éesdo_r Eﬁé’%ﬁr@ t,heghang%]%%yé?/@%)iﬁgbﬁ%ﬁfa} ﬁ?,m,p%ﬁ}ﬂPEﬁ- may be
identical or different, denote a group selected from 25 anbng hydrogen, a

C, -C6-al kyl group optionally substituted by one or nore hal ogen atons,
hal ogen, ANGEmpoSademwhidh) aressipuab rallp-sinikgn to theoopooadalaogbrdingtod the

C -C6-alkyl, -CH,, -OC_-Ch-alkyl, -SC -C6-alkyl,,.- | - - al kyl - NR
SR and - Byengen, WO TR FexdibmicAroantecs SEHva ORIk b rgbakerahy R
toget hgy HSRAY SwRefel REpAIHOM 8], 8 408:dro-1,1-dioxide-1,2-thiazine is used as a

synthesis component.

The compounds according to the invention are compounds of general formula (1)

15

wherein

20 R' denotes a group selected from among hydrogen, a C,-Ce-alky! group
optionally substituted by one or more halogen atoms, -SO;H, -SO,-C;-Cs-alkyl,
-S0-C;-Ce-alkyl, -CO-C;-Ce-alkyl, -O, phenyl-C,-C4—alkyl, -C;-C4—alkyl-NR°R’
and -C4-C4—alkyl-O- C;-C4—alkyl, and C;-Cg-cycloalkyl,

R?2 R? which may be identical or different, denote a group selected from

25 among hydrogen, a C-Cs-alkyl group optionally substituted by one or more
halogen atoms, halogen, -NO;, -SO;H, -S0,-C+-Ce-alkyl, -SO-C4-Cg-alkyl, -CO-
C1-Ce-alkyl, -OH, -O-C4-Cs-alkyl, -S-C;-Cs-alkyl, -C4-C4—alkyl-NR°R’” and -C4-C.
—alkyl-O- C4-C4—alkyl and C;-Ce-cycloalkyl, or
R'and R? together denote a C,-Cs-alkylene bridge,



WO 02/ 100411 PCT/ EPO2/ 05338 2 R6, R7 , which may be identical or
different, denote hydrogen, Cl-C4-alkyl or -COC -C4-alkyl , R8, R9, which
may be i deotoeaed41ior different, denote hydrogen or C, - C4- alPKYIEP02/6%838 whi ch
may be identical or different, denotes gzgroup selected fromanong 5 a

C, -C6-al kyl group optionally substitute by one or nore hal ogen atons,
phenyl - C, - C4-al kyl , hal ogen, S02- C, al ky I

1SO " C, - CB- aIF%JyI  Wigh RiRyFEe ldeobeﬂ Or-@?r@ni mt%t'dfogenc@:@r&ﬂay larkyl , -

Clerr)- C(err)ﬁiléyl % OCl C4-al kyl, -CONR6R7, -OH, -OC, -C6-al kyI
-S-C -0C6- alk I&Gﬂ and an aryl group optlonally nono or

pol ysubsti t uteid RY, Walcbgaay béQderitiuss or difePent; 8EBbtety dtogdit oaCkyD -alkiE, |
whi ch may be i entical or different, denotes a group sel ected from anong a
C, - C6-al kyl dRouphigh mawde igestital or diffasanb depatesa grampesalastsg divragsiang

henyl - C, - C4- al.k I kyl
P50 ¢ oo an ke 29. RRERos Ry SB eyt b ol ore dfoces S, 1
-C0 015 C - %éHy'F—YLQQIl@@@IEgeMW kWO, Sl@thN%RYaH %2 1CEéZaH<96 .goky!
-S-C, -C6- alk -NR6R7 and _an ary| rou(g opt i onal CES ]

pol ysubsti t ut dbeallfyé,l@@nNRatRorrSOOtﬂm Cécﬁﬁaﬂwl @@@t@talkm@ch Om

whi ch may be nt i ¢ er re L)

provi so that ¢|‘a§ 1‘5@&&?]6% goéIWdR%SW@ Ui ol de 1 C?sh?lgggl nebhecs 20
excl uded, OptéIRtﬂaLNRsRmarﬁd‘anétfyn?ﬂfuptcﬂﬂldnatdwmmoﬁmyéumt&diiﬂ/dtalogen
di ast ereoners, and har macol ogi cal | y acceptabl e salts thereof

Pr ef ertoed CO@OWSN@E,(-BSQQ@ FpOuadyl.of general fornula (1), wherein 25
R0 denotes 3 B RGRShST b e AR HCHENAES o b SR o BHBng o
%ggzaﬁd Cg a'(%}’ bs-alkﬁ%r@up@@hgw subﬁ?}t?d Byboreé Y more Baloden-d88mal Kyl - NR
phenyl- C1 C4—alkyl halogen -CN, -NO,, -SO,H, -SO3H, -SO,-C,-Cg-alkyl, -SO-
C4-Ces-alkyl, -SO,-NR°R’, -COOH, -CO-C4-Cs-alkyl, -0-CO-C4-C4-alkyl, -CO-O-
15 C1-Ca-alkyl, -0-CO-0-C-C-alkyl, -CO-NR°R’, -OH, -0-C1-Ce-alkyl, -S-C-Ce-
alkyl, -NR®°R” and an aryl group optionally mono or polysubstituted by halogen
atoms, -NO,, -SO,H or C4-Cy4-alkyl, and
n, m which may be identical or different represent 0, 1, 2 or 3,
with the proviso that naphtho[1,8-de]-2,3-dihydro-1,1-dioxide-1,2-thiazine is
20 excluded,
optionally in the form of their various enantiomers and diastereomers, and the

pharmacologically acceptable salts thereof.

Preferred compounds are the compounds of general formula (1), wherein

25 R' denotes a group selected from among hydrogen, a C4-Ce-alkyl group
optionally substituted by one or more halogen atoms, -SO.H, -SO,-C4-Cs-alkyl,
-80-C4-Ce-alkyl, -CO-C4-Cs-alkyl, -0, -C4-C4—alkyl-NR'R® and -C;-C,~alkyl-O-
C4-C4—alkyl, benzyl,
R2 R®, which may be identical or different, denote a group selected from

30 among hydrogen, a C4-Ces-alkyl group optionally substituted by one or more
halogen atoms, halogen, -NO,, -SO;H, -SO,-C;-Ce-alkyl, -SO-C,-Cg-alkyl, -CO-



R2, R3 , which may be identical or different, denote a group selected from
30 anong hydrogen, a C, -C6-al kyl group optionally substituted by one or
nore halwg@en/ietdons, hal ogen, -NO2, -SO2H, -S02-C, - C6- al kyICI/EP02/05338

-SO- C, - C6-al kyl, -CO WD 02/100411 PCT/ ER02/ 05338 3 C, -C6-al kyl, -OH,
-0 C -C6-al kyl, -S-C -C6-alkyl, -C -C4-alkyl-NR 6R7 and -Cl-C4 -al kyl -

C-C4 -alkyl, or RlL an t gether denqt | kyl ene_Bbrj

, Whi ch may &a -Gty c&"‘ﬁgp gn‘icfsear‘@ﬂr -ge%f%‘%ﬁ ﬁbgenglkﬁ N&ﬁ '8&‘05%
-COC -C2-alk | :ﬁldc B4LaIW]!' may be |dent|cal or different, denotes a
group sel ecte l? rom ahD , - C6-al kyl group optionally subst I tuted by
one or nore fRi“amHR aigemfser dér&iteg@n),‘; C&ﬁiky!ehlé)b,nngQZH -SCBH - COOH,
-CO C, - Co-al ;-0 COCL-C4 10 alkyl, -CO-OC, -CA-

-ocooc cdi/ R¢y whictomayrsRidenticg] Or@%fenééie%t%wdm@nc(? &-alkehar and

- NR6R?7, , I dentical or different, denotes a group sel ected
from ar?ong a %@&h(‘:()ém%ﬂbgl group optionally substitut ed by one or nore

hal ogen at onggng hal ogen, -CN, -NO2, -SO2H, -SO3H, -000H, -CO C, -C6-al kyl,
-0-CO-C1-C4 15 alkyl, -CO-OC, - C4a|lf<fy -0CO0OC, - mal%ﬁ?ﬁ’ - CO- NR6R?7,
~OH, -0-C, - CR" avigh) maycpeidantical R AiffRFRNt AEETRES 201QUR seif HH%WOBea

i dent I f th
vart ous enant’ohErUOL iR BTERaNhedatuEd (BBACEr sl HAIURA AT © 1N
phar macol ogi q@#ibyerd CONYLNID.C-SOIH, SSU}HF 00O HPMO0-QYHR¢-bikyRI- eﬁ@on@ﬁcar e
conpounds of general formula (1), wherein Rl denotes hydroge C, - C4 al kyl
or benttyl, RAKAZ-GHIQCnayay! i-BeaO-0F-6r-alkv f&QRMNR F{\g ﬁ rbgen or

C -C4-al kyI ﬁ‘q%@nﬁﬁ% 5&&% &&ver denote a butyl ene bridge, and R4,

whi ch may be "denotes a group selected fromanong a
R®, which may be identical or d:fferent denotes a group selected from among a

C+-Cs-alkyl group optionally substituted by one or more halogen atoms,
halogen, -CN, -NO,, -SO,H, -SO;H, -COOH, -CO-C;-C¢-alkyl, -O-CO-C4-C4-

15 alkyl, -CO-0-C4-C-alkyl, -0-CO-0-C+-C4-alkyl, -CO-NR°R’, -OH, -O-C-Ce-
alkyl, -S-C1-Cs-alkyl and -NR°R’, and

n, m which may be identical or different represent 0,1 or 2,

optionally in the form of the various enantiomers and diastereomers thereof, as

20 well as the pharmacologically acceptable salts thereof.

Particularly preferred are compounds of general formula (1), wherein

R' denotes hydrogen, C4-Cs-alkyl or benzyl,

R?, R® which may be identical or different, denote hydrogen or C,-C,-alkyl, or
25 " R'and R? together denote a butylene bridge, and

R*, which may be identical or different, denotes a group selected from among a

C,-Ce-alkyl group optionally substituted by one or more halogen atoms,

halogen, -CN, -NO,, -COOH, -C0O-C4-Cs-alkyl, -O-CO-C4-C4-alkyl, -CO-0O-C;-

Cs-alkyl, -O-C0O-0-C;-C4-alkyl, -CO-NR°R’, -OH, -O-C4-Cg-alkyl, -S-C;-Cg-alky!
30 and -NR°R’,

R® which may be identical or different, denotes a group selected from among a

C4-Ce-alkyl group optionally substituted by one or more halogen atoms,



C, -C6-al kyl group optionally substituted by one or nore hal ogen atons,
hal ogen, -CN, -NO2, -000H, -COC, -C6-alkyl, -OCOC, -4-al kyl,
-CO O C(ewpn)2/1@41ml kyl, -O-COOC, -C4-al kyl, -CO NR 6R7, POHEP02/05338
-0-C -C6-al kyl, -S-C, -C6-alkyl 30 and ,NR6R7, R5, which may be identi cal
or different, denotes a group selected fromanong a C, -C6-alkyl group
optionally substituted by one or nore halogen atons, W) 02/100411

}

PCT/ EP02/ 053B88logenh L Ngei0,,-EQOHNEO-Cogerlkyl,c8-E8-6s-Carallyyl, -CO-0O-Cs-

O 6L al et GRS SR R RO il S B e

or different jraRNEERAtadH 1 OF S5 optionally i n the formof the various

enanti oners and di astereonmers thereof, as well as the pharmacol ogically
accept abl e sal trswhiabrreay beAtentigshor diftarent reppesemé O e@r ér e conpounds of
general formula (1), wherein 10 R1l, R2 , R3, which nmay be identical or
differént, denote hydrogen or Cl-C4-alkyl, R4 , which nay be identical or

di fferent, d%@%ﬁélﬂfirﬂt‘h@‘f@rrﬁ o 8 PatidusLERATRIMEEr8 ardldiSbtepddiiibrsaherdf, as
optionally substituted by one or nore hal ogen atons, hal ogen, -NO2

_ O CO- Cl- CA- atelyds the(pi@mmaocioglzallyl aogeptabte saltetheieefyl , and - NR6R7. 15 RS,
which may be identical or different, denotes a group selected from anong a
Cl- C6-al kyl group optionally substituted by one or nore hal ogen atons,

hal . s % kyl , d
al ogen M’Smﬁhﬁéﬁ@dgaﬁ% i Ghdslofgermdrisvtormuld @L-wherainky! . an

-NR6R7, and n, or different represent 0,1 or 2,

20 optfoonal | R'Yi R*{ Ré, ivbich may bleddeati¢al os differant, sepote hydrogeasr &ndomalkyl,

thereof, as I'\\’/ye,lv&higr? mtar;/ebé) lraaernﬁggloclzrooq%fg%nlt,ydee}wco g& taag%gp Ssg}etc%at ﬁgrrneaor;mng a
Cs-Cs-alkyl group optionally substituted by one or more halogen atoms,
halogen, -NO,, -O-CO-C;-C4-alkyl, -O-CO-0-C4-C4-alkyl, -O-C4-Ce-alkyl, and
-NR°R’,

15 R®, which may be identical or different, denotes a group selected from among a
Cq-Ce-alkyl group optionally substituted by one or more halogen atoms,
halogen, -NO,, -O-CO-C4-C4-alkyl, -O-CO-0-C,-Cs-alkyl, -O-C4-Ce-alkyl, and
-NR°R’, and
n, m which may be identical or different represent 0,1 or 2,

20
optionally in the form of the various enantiomers and diastereomers thereof, as

well as the pharmacologically acceptable salts thereof.

Of particular importance according to the invention are the compounds of

25 general formula (I), wherein R' denotes methyl, ethyl, i-propyl, n-butyl or
benzyl,
optionally in the form of the various enantiomers and diastereomers thereof, as

well as the pharmacologically acceptable salts thereof.

30 Particularly preferred are compounds of general formula (l) wherein
R' denotes methyl,

optionally in the form of the pharmacologically acceptable salts thereof.



O particular inmportance according to the invention are the conpounds of

25 general formula (1), wherein R denotes nethyl, ethyl, i-propyl, n-butyl
or benzywp oepbisonal |y in the formof the various enanti oPeTEPan0s338

di astereoners thereof, as well as the ghar macol ogi cal |y acceptable salts
thereof. 30 Particularly preferred are Conpounds of general fornula (1)
wherein R denotes nethyl, optionally in the form of the pharmacol ogically
accept abl e sal ts t hereof . WO 02/100411 PCT/ EP02/05338 5 Also particularly

R °Re denoPl gty BreRifetdle bl tae Bl B ViRfe .

denot e hal og dé}{cﬁggmhw fI uorine, chlorine, bronine, nost preferably
fluorine or c Iorlne and , mwhich may be identical or different
represent 0, R orR32:teqmt@h}edr@bEy O or 1, optionally in the formof the

Dt eae ot har B s B s RIHEY pe iBealical of it HPanirndodrh, Mo BBl HIRS: ng 1
to 6 carbon e, Brc%ﬁtt Hldétbréferéblyﬁﬁ&% af eA®rinExanpl es i ncl ude:

met hyl , ethyl, propy yl, pentyl and hexyl. The groups nethyl, ethyl,
propyl or buta;id may optlonally al so be referred to by t he abbrevi ations Me,

Et, Pr or 15 Bu. Unl ess otherw.se stated,, the defi ns 0 tyl
pentyl and hé& W chgbmay??a aaé\ﬁ%ﬁ?prg%tegfzg IEPTeTH % 2 ﬂie[? @%%ﬁg ﬁoups in
guesti on 8 t?n'él%ﬁn of B Mhrrhioslesi aé&éb@é(ﬂ:le%%ﬂs'tﬁ&e@fopw
but yl InC|Ud(I;,‘b?MPFS10 ﬁ’f‘ , Sec. P and (%tgejrty1 butyl, etc. 20 In the
abovemment i oned al kyl groups one or nore hydrogen atoms nay optionally be
substltuted bl)& t he hal ogen atons fl uarine, ghl orine, bromne or iodi r] .. The
yl groups used unless otherwise stated, are branthed and unbranched alky!
groups having 1 to 6 carbon atoms, preferably 1 to 4 carbon atoms. Examples
include: methyl, ethyl, propy!, butyl, pentyl and hexyl. The groups methyl, ethyl,
propy! or butyl may optionally also be referred to by the abbreviations Me, Et, Pr or
15 Bu. Unless otherwise stated, the definitions propyl, butyl, pentyl and hexyl also
include all possible isomeric forms of the groups in question. Thus, for example,
propy! includes n-propyl and iso-propyl, butyl includes iso-butyl, sec. butyl and tert.-

butyl, etc.

20 Inthe abovementioned alkyl groups, one or more hydrogen atoms may optionally be
substituted by the halogen atoms fluorine, chlorine, bromine or iodine. The
substituents fluorine and chlorine are preferred. The substituent fluorine is
particularly preferred. If desired, all the hydrogen atoms of the alkyl group may be
replaced.

25
The alkyl group mentioned in the group phenyl-C4-Cs-alkyl may be in branched or
unbranched form. Unless otherwise stated benzyl and phenylethyl are preferred

pheny!-C,-C,-alkyl groups. Benzyl is particularly preferred.

30 The alkyl groups mentioned in the groups -SO,-C¢-Ce-alkyl, -SO-C,4-Ce-alkyl, -CO-
C1-Ce-alkyl, -CO-C;-Cy-alkyl, -C-C4-alkyl-NR°R’, -C4-C4—alkyl-O- C;-C,—alkyl, -O-
C4-Ce-alkyl, -S-C4-Ce-alkyl, -0-CO-C4-C4-alkyl, -CO-0-C4-C4-alkyl or -O-CO-0-C4-Cy4-



substituents fluorine and chlorine are preferred. The substituent fluorine
Is particularly preferred. If desired, all the hydrogen atons of the alkyl
group maywba2/10@pl aced. 25 The al kyl group nentioned in tRETHEPOLAS3IIS

phenyl - C, - C4-al kyl may be in branched or, unbranched form Unless otherw se
stated benzyl and phenylethyl are preferﬁred phenyl - C - C4-al kyl groups.
Benzyl is particularly preferred. 30 The al k?/ oups nentioned in the

gr oups - &n@éma)y (1] 4roacmch§ad ,or upbrarichest farmywith 1 %@6 C@Ibmammgllpreferably

- al kyl | k
o1 o6, al i Ve careqTaidys Partsumivpreta pfn Y o acornoficios,
- 0- CO- 0- gge@aw\,@]g—( J.Q)(Q)QJe?arggﬂ'é{@ﬁqg/ 05338 6 al kyl may be in branched or

unbranch formwth 1 to 6 carbon atons, preferably wth 1 to 4 carbon
atons, particularly preferably with 1 to 3 carbon atons, nost preferably
with I t 2 carbpo 5 The ene e, _nay, nlesotherwise
stated? b % aﬁ;éfﬁg‘ébﬂﬁﬂ% f‘GQBFﬁVcW%ﬁbPéﬁée& dﬁ%?@%@ 6 car bon

at ons, @iﬂ%lloe RyfRHEXr808s h {4 BaAAN &Bﬁws For BB PR RIMR, 1-

1. 1-di rre er y e?ley {drdlﬁsét Vllnﬁ | ene etc. n-Butyl ende br% es are
parti cul amdaty\ymremdenedZ n*iElhwpsopyrI@me glr buiimethylathdeoent 2edimeatigyletrgtesma havi ng
6 to 10 carbo referably .. phenyl. _1n the abovenentioned aryl

groups, die 6‘ %é‘ehyapaﬁ%ﬁreaf’%%ﬁr?écy%ﬁf Ily be substituted by

hal ogen atons, -NO2, -SQ(err)H or -C -C4-alkyl, preferably fluorine,

chl ori ne, -N02, ethyl or methyl, nost preferably fluorine or methyl. 15 The
t erm G3- hecmndl geddqyis ai'eammiwmgjsmtem leanihg 6 thyidr carbob @borgs opreseriably ng 3
- 6 carbon atons, for exanple cyclopropyl, cyclobutyl, cyclopentyl or

cycl ohexy? henyhe t erm hal ogen, uni ess ot herwi se stated, refers to fluorine,

b o 55 3508088 PRAp LA ckOELR S SFichily bo
substituted by halogen atoms, -NO;, -SO;H or -C+-C4-alkyl, preferably fluorine,
chlorine , -NO,, ethyl or methyl, most preferably fluorine or methyl.

15
The term C;-Cs-cycloalkyl denotes saturated cyclic hydrocarbon groups having 3 - 6

carbon atoms, for example cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl.

The term halogen, unless otherwise stated, refers to fluorine, chlorine, bromine and
20 iodine, preferably fluorine, chlorine and bromine, most preferably fluorine and

chlorine, most preferably fluorine.

As already mentioned, the compounds of formula () or the various enantiomers and
diastereomers thereof may be converted into the salts thereof, particularly, for

25 pharmaceutical use, into the physiologically and pharmacologically acceptable salts
thereof. These salts may on the one hand take the form of physiologically and
pharmacologically acceptable acid addition salts of the compounds of formula (1)
with inorganic or organic acids. On the other hand, the compound of formula (1)
where R' is hydrogen may be converted by reaction with inorganic bases into

30 physiologically and pharmacologically acceptable salts with alkali or alkaline earth
metal cations as counter-ions. The acid addition salts may be prepared, for example,

using hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid,



chlorine, nost preferably fluorine. As already nentioned, the conpounds of
formula (1) or the various enantioners and diastereoners thereof may be
convert edwprRaodshe salts thereof, particularly, for 25 phacmaperoisal use,
into the physiologically and pharnmacol og} cally acceptable salts thereof.
These salts may on the one hand take the' formof physiologically and

phar macol ogi cally acceptable acid addition salts of the conpounds of
formul a (pthaniesblphooicagid cacaticoacidfumagic atsd, euctinie atiddactimacid, citréc

conmpound of. fornul a ere i.s hydrogen be converted by reaction
Dol sk BriBHe d (i BEC Bk IR AR B TP o s e Er of Fiephgre

accept abl g.;sal i ; L : i i

coun!tO er-i %ﬁég %ﬁ%@?ﬁﬁ%ﬁ tb %k%ﬂ @'g@l;&%y@%‘éﬁ E"reet%?agﬂ& &13 b)? %g@g%%lpg,of usi ng
hydr ochl oformutzc(l dwhésein 80r denates biydrogenl, jilisipreferatilelto phedmhalkati aadi d, WO

02/ 100411 PCT/ EPO2/ 05338 net hanesul phoni cid, acetic acid, fumaric
no - shucekaine et metaLaYAroREiea BE RYrIdesethed VT aKIBRS FESLBCHEs ! o

acid. It j oss) bl ] ; : X '

ot epar i ngt AL TERS SERelt Rodiaf SMd bUieRSiH, beify BRAEeaRGhIS sollin.an
fornul a (potasbianehydrBideecaretpestitylidripgeaferred. i s preferable to use the alkali
and 5 al kaline earth netal hydroxides and hydrides, the hydroxi des and
hydri des of the alkali netals, especially sodiumand potassium being

preferr edTh%é}nggrﬁrggg % &%%Wﬁ%aﬁ%/%ﬁﬁcﬂg ﬁ%ﬁﬂ@@e@%ﬁed’ﬁf%%n@? IkMO\gni per_

preferred. ounds accordi n venti on may be prepare
manner 1k ngsv T Heefollowing gendriaé nfethddsoingy nifessts dlante? Bhdenoh Diggvahesi and 2and 2
shown in Diagrams 1 and 2 below are neant to illustrate the invention

wi t hout rlealew areimeant torilustrate the Bivesen withouhsRptictigigiathelr codert. R (n)
R5 (n) R4 SO2H 4 S2Cl

Method 1

Diagram 1
15
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(MR J

(M (1) (111) R5 R5 (n) (n) R4 S R4 S (m 3 N, (M NR

Rz'" COOHR O (1V) (1) WO 02/100411 PCT/ EPO2/ 05338 8 Starting froma

conpound wbD okaoesmi a (I1) a conpound of formula (111) is prPeparerioiszys

sul phonati on and subsequent chlori natio;a The conpound of forrmula (1V)
e

obtained after condensation with am no

tic acid derivatives is cycli

by adding 5 pol yphosphoric acid to the target conpound (l). The general
preparation of the conpounds according to the invention in accordance

D agram
napht hal

SHERING T5 AFRPA AforBia 48 & P Ao RBRIMTS sPerarsaiave

taken up dbHonatiilard su%%&cﬁfe‘?\rt %ﬁl'oYm%tlon sﬂwémemgeghci %\* ?cfrg%ﬁ’é) n'knsgll) ,%B%H'ﬁedl

of aceti

c anhydride and , prefera

R2

sed

W th

m ’

parti cul after quneleasatibry with amnbaoetna:wd desluapmusccycﬁmdjbmaddm'@jed at 0 -
50C pref er abl 20C rticularl ref any about 18 C. 15 After 2
pr &%Y@B&%ﬁ%mc‘%tcﬁ%eswgﬁt §¥ 100C, preferably about 25

the mxture is poured onto a saturated NaCI soI ution.

are isolated. Methylene chloride, diisopropylether, ethyl acetate,
trichl or oftes general trodperation ob drezesrepounds deatirdiigriorthy imentisadn iacsbreiadcef
acetic acviv_ dri (1*Ie whi |

10

15

20

25

30

ram is descrlbecI mnc}etgll hereinafter.

Sulphonation of the naphthalenes (I):

About 10 mmol of the naphthalene derivative (ll) are taken up in 2 - 100 ml,
preferably 3 - 80 ml, most preferably about 4 ml, of acetic anhydride and 10 - 100
mmol, preferably 11 - 80 mmol, particularly preferably 11 mmol or conc. sulphuric
acid are added at 0 - 50°C, preferably 5 - 20°C, particularly preferably about 18 °C.
After 2 - 16 h, preferably about 5 h, stirring at 20 - 100°C, preferably about 25 C°,
the mixture is poured onto a saturated NaCl solution. The crystals formed are
isolated.

Methylene chloride, diisopropylether, ethyl acetate, trichloromethane, toluene,
benzene or 1,4-dioxin may be used instead of acetic acid anhydride, while fuming
sulphuric acid, sulphur trioxide, chlorine sulphates or combinations thereof may be

used as an alternative to conc. sulphuric acid.

Synthesis of the naphthalene-1-sulphonic acid chlorides (lil):

About 10 mmol of the naphthalene-1-sulphonic acids are combined successively
with 10 - 500 mmol, preferably about 90 mmol, of phosphorus oxytrichloride and 8 -
50 mmol, preferably about 10 mmol, of phosphorus pentachloride and heated for 2 -
16 h, preferably about 5 h, at 20 - 100°C, preferably by refluxing. Then the reaction
mixture is evaporated down and combined with water. After extraction with organic
diluent the combined organic extracts are dried and freed from solvent. The crude
product obtained is used in the subsequent steps without being purified.

Instead of the phosphorus oxytrichloride/phosphorus pentachloride mixture, thionyl

chloride, phosphorus pentachloride, a phosphoric acid/chlorine mixture or phosgene

C1

The crystals forned



20 sul phuric acid, sul phur trioxide, chlorine sul phates or conbinations
thereof nay be used as an alternative to conc. sul phuric acid. Synthesis of
t he naphtweloenes4it sul phonic acid chlorides (111): About 1®CmmP02/05338 he
napht hal ene-1 -sul phonic acids are conbi ned successively 25 with 10 - 500
mmol , preferably about 90 mmol, of phosfhorus oxytrichloride and 8 - 50
nnDI, preferably about 10 nnDI, of phosphorus pentachl ori de and heated for
2 - 16 hmay bé esell Yhebeadtioh may alte@{ativelydECramiedfaut abthe dijuerds kthyilng. Then
the reaction mxture is evaporated cgg/vm nd corrbf;g)ﬁegawibgé ter. After

ext r act i GselatenwategancatoniyileyNaN-dimethylaastaibigco sylphrane DM Rexang oy i ed
and freecﬁém&rg&% nt. The crude 30 product obtained is used in the
subsequen eps W hout being purified. Instead of the phosphorus
oxytrichl oride/ phosphorus pentachloride mxture, thionyl chloride,

phosphor us pentachl or| de, thaI pho1sph|orh| C Iacwl/chl Qrine sm xture or phosgene WO

02/ 10041 TR .:*e D apNingleRgy 1 8HIDNERY -aMtiIO- cleal® may alternatively be
carried o e _
N, N di met Oﬂb* T lihhor A faltseio 308 ARC) b rabl o

Synt hesi %mﬁmidmana@mtdf@rbew%aemumhmy|ofmmoam:te1a@dmddm 1@@mm|10 nmol
of the chl orosul phonyl - napht hal enes, 10 - 100 nmol referabldy 11 -
mol , rmsf-'trefﬁféb'&r"é'brl aeek MEst preferabhr aBeyt baEwIg! cobsqdiumrydiex 'deflﬁ) mol ,

pr ef er abl hydr oxi de
are diss %??Péﬁeqﬁj "{égrangr‘gﬁ{egguihg Q%gorﬁggégtﬁrleég sﬂ]%jtj?'gﬁl :l%gpt‘ #Fped for 2
- 16 hygat1Q@°Cleréféfbly B 8b6litd8°C, atheAlioebhEbEs atesepdrated) Mvesgubotis

separ at ed. The agueous phase is acidified and extracted. The conbi ned

organi ¢ ephasds §C!ﬂ1fdse<iiﬁn@@xﬁﬁ@edeVBE@PH@@E?QJI@W@”'%W@@% &% gried@pdbe

carried out t , rbonate, sodi um
hydr ogen %ftp%ﬁﬂgaéﬁg\?’ %ﬁga?{% Hﬁyagé B%ﬁ%@bcg‘ﬁ b%{pc?iﬁl ns cgj;éﬁ@)f sodi um

hydr oxi dernéfthylbmuﬁ@t;f@tbysiumfwraanat@ Qédﬂmhﬂﬁ)m’bgeri&acbdmit@bﬁﬁﬁd|bﬁﬂﬁ¥]drlde
trichl oronet hane, dioxin, acetone, benzene, ethanol, nethanol

acetate onapbetussidtinsteadmrfsosiin Sydraxis sduledetrebydrefiean, diethylether,
15 dichloromethane, trichloromethane, dioxin, acetone, benzene, ethanol, methanol,

ethy! acetate or acetonitrile may be used instead of toluene.

Cyclisation of the naphthalene-1-sulphonyl-amino-acetic acids (IV):

About 10 mmol of the naphthalene-1-sulphonyl-amino-acetic acids are combined

20 with 10 - 200 g, preferably about 40 g, of polyphosphoric acid and stirred for 2 - 16
h, preferably about 5 h, at 20 - 110°C, preferably 75 - 95°C, most preferably at about
80°C . Then the reaction mixture is poured onto water and extracted. The combined

organic extracts are dried and evaporated down. The residue is purified.



Cyclisation of the naphthal ene- 1-sul phonyl -am no-acetic acids (1V): About
10 nmmol of the naphthal ene-1 -sul phonyl -am no-acetic acids are conbined 20
with 10 -wp@@/1gn41pr ef er abl y about 40 g, of pol yphosphori c pagiEPoznss3stirred
for 2 - 16 h, preferably about 5 h, at 20 - 110C, preferably 75 - 95C,
nost preferably at about 80C . Then threaction mxture is poured onto
wat er and extracted. The conbined organic extracts are dried and

evapor at ddetodh2 The residue is purified. WO 02/100411 PCT/ EP02/ 05338 10
Method 2 Diagram2 s s 5 R (n) R(n) R&n) I I 4 sSXC TR4(mM S1 31- 2
R4( m) SCM@QII RAONNRL R3R2 5 (lllI) (V) (1) The conpounds of fornula
(I'1'1) obtained as internediate conmpounds in Method 1 are reacted with
primary am nes to obtain the conpounds of formula (V) and then cyclised by
the addition of a conpound of formula R(err)R(err)C=0Oin the presence of
strong acid to obtain the target compounds (l). 1o In order to prepare the
conmpounds of fsornmula (1) wherein RLRgpd R2 represent hydrdy
par af or mal de S 1 be used and neth
acid, trifluordgp ic acid, sulphuric ac phosphoric acid

pol yphosphori c may be used gs sajs. 15 The_geng b@J at i on
of the ¢ ou acco?@Ghg—te=t e, E"l} n aceersanlean W i agram 2

i s describe detail hereinafter. i pdf the R
napht hal ene- suFphonanmi des (V): About 10 nmol of the R "R?

chl or osul phonyl - napht hal enes (I11) are conbined with an 20 al coholic
sol uti (gn of thenprimary amne (10 - @900 mmol in 5 - 200 nl, {dr exanpl e

The compounds of formula (Ill) obtained as intermediate compounds in Method 1 are
reacted with primary amines to obtain the compounds of formula (V) and then
cyclised by the addition of a compound of formula R?R>C=0 in the presence of
strong acid to obtain the target compounds (I).

10 In order to prepare the compounds of formula (I) wherein R' and R? represent
hydrogen, paraformaldehyde, trioxane or formalin may be used and
methanesulphonic acid, trifluoroacetic acid, sulphuric acid, phosphoric acid or

polyphosphoric acid may be used as strong acids.

15 The general preparation of the compounds according to the invention in accordance

with Diagram 2 is described in detail hereinafter.

Synthesis of the naphthalene-sulphonamides (V):

About 10 mmol of the chlorosulphonyl-naphthalenes (lll) are combined with an

20 alcoholic solution of the primary amine (10 - 1000 mmol in 5 - 200 ml, for example
200 mmol in 50 ml ethanol) and then heated to 0 - 100 °C for 2 - 16 h, preferably
about 5 h, preferably by refluxing. Then the reaction mixture is evaporated down
and purified.
Instead of the alcoholic solvent it is also possible to use toluene, benzene,

25 trichloromethane, dichloromethane, diethylether, tetrahydrofuran, water, acetonitrile,
acetic anhydride, acetone, pyridine, dimethylsulphoxide, dimethylformamide, dioxin

or hexane.



200 mmol in 50 mM ethanol) and then heated to O - 100 C for 2 - 16 h,
preferably about 5 h, preferably by refluxing. Then the reaction m xture

i s evaporwDaed/1danwn and purified. Instead of the al cohol i ®CIEHPOTOI338t S

al so possible to use toluene, benzene, 25 trichl oronethane,

di chl or onet hane, di et hyl et her, tetrahydﬂafuran, wat er, acetonitrile,

acetic anhydride, acetone, pyridine, dinethylsul phoxide, dinethylfornmam de,
dioxin or hexane. WD 02/100411 PCT/EP02/05338 11 Cyclisation of the

napht hal ege- 1 - sul formthe About 10
mol of t%4¥clisaigneline pronarRenan g 1P g8t ¢@mpa
preferably.20 - 80 m, nost preferably about 40 m of methanesul phonic acid
and conbfned with a solution of 3 - 50 nmol, preferably 4 - 30 nmol, nost
pr ef er abl Abd&ut t@mimalfof the napintbalemed1 -sulpddnaimides efecadddd tca®ey00XAl, M , of

trifluoroacetic aclid, The reaction mxture is stirred for 2 - 16 h,

pr ef er abl Ve&rﬁgiyafé 250-"}‘]'1515)5 prefeeanly QE‘PW %bm? ‘gd“@?‘aﬁﬁ@t”pﬁia’é@@%ﬁ?dabout
35C and tkheRpi I i t t t a ' t he
orbi ned. SoRRdvath A3bRucbI 56 mrfbl prerErat P S mifloRibsh bl

product immuolrofftriedand ims® ed0an|, preferameabout B2 pbsefithfl@oroaceteacid. The

ar af or mral dehyde .or fornali whil e i nstea f triifluoroacetic acid it is
Pl bl & TeGCHTe THGLEn & SUTTedior e & NebrPEbhis h. 8b2Di- J0adey preferably 30 -

ol yphos BhC ' i i i ' ef 4 ide or
Do YPenT R0 re VSt ProrSaBRP AR SPAE PPl chid Beluateh Shter ARRKRER 1o

gener alo famdrdiying bj theegorhisiney rrhasic exttaetsahe golitlon is@viaperaté® doami mae
Exanpl es of synthesis. These Exanples are, however, intended solely as
exanpl es FHABPEeAkiie PLEfied| ustrate the invention further without

o ret hyl - B9ies dftbidihe Kl BURNBE! 1ol Sdraldifiafiny doH Bty e ipgteaty) o
%?3 ; mz. (2)f1 of trifludtoarettiy beid it sapdysitsle e ese bohomirifiuacidd “disityfethee adbasakied in

polyphosphoric acid, phosphoric acid or sulphuric acid. Acetic anhydride or

16 dichloromethane may be used as possible diluents.

The new compounds of general formula (l) may be synthesised analogously to the
following Examples of synthesis. These Examples are, however, intended solely as
examples of procedure to illustrate the invention further without restricting it to the

20 subject matter thereof.

Synthesis of 2-methyl-2,3-dihydro-naphtho]1,8-de][1,3]thiazine- 1,1-dioxide
(Example 1):

2.21 g of N-methyl-1-naphthalenesulphonic acid amide are dissolved in 25 m| of

25 methanesulphonic acid at 35°C and combined with a solution of 0.30 g of trioxane in
8 ml of trifluoroacetic acid. After 2 h stirring at ambient temperature The reaction
mixture is poured onto 300 mi of ice water. The solid formed is separated off by
filtration, washed with 100 ml of water and dried overnight. After crystallisation from
methylcyclohexane the product is isolated as a white solid. Yield: 2.20 g. M.p.:

30 136°C.



25 met hanesul phonic acid at 35C and conbined with a solution of 0.30 g of
trioxane in 8 m of trifluoroacetic acid. After 2 h stirring at anbient
t enper at Uwe 0Zheo4teacti on mxture i s poured onto 300 m ofPCraPomedsss. The
solid formed is separated off by filtration, washed with 100 ml of water
and dried overnight. After crystallisat ilén from met hyl cycl ohexane t he
product is isolated as a white solid. Yield: 2.20 g. Mp.: 30 136C. WO

02/ 10041 1SydfheSiR0 af 6531ero-P2metinyiFH2 8idihpdro-naphtho[1.8-de}[1,3]thiazine-1,1-

6- chl or o- groxedé VExampléal2hydr o- napht ho[ 1, 8-de] [ 1, 3] t hi azi ne-1, 1- di oxi de
(Exanpl e 2): 0.45 g of 5-chl oro-napht hal ene-1 -sul phoni ¢ aci d- N-net hyl ani de
are dissolved in 6.8 5 m of nethanesul phonic acid at 35C and conbi ned
with a sab. l415ig)¢af i)-bhEJrO%a@hﬁialeme-ﬂesmweaoﬂin agidwN-roethylanfiide are atissoil e chiei 618

et o mE el Ehe eI AGa T A8 G Ahd haunér with 8 ROECa & oA g o e
or gani ¢ emb&aﬁ%ﬁq Q%Hcﬁqm’or%eeﬁér h&d kb whrﬁﬁe; %@bek@ﬁe r%&@lﬁ)&ﬁ f‘“‘%@b down

i n vacuo and en purifie omat ography. Yield: 0 10
Synt hesi S|sopoare31-0ntb\7|@00’nhafpbe atdr, Snditlg aqBdausi prrseds ektrﬁaetdadoxuﬂdethyl

(Exarrple%: t hal ene-1 -s C, ac but yl am d 15 8 m of
Lert  butStsiatnd NerdoBn s syt SMeIee sredrios it Acich shiiate, syoecatads. 75
g of 1-ngppt il sdis aRg bt frohat ot 8

dr opw se. Thﬁelirlﬁj‘tﬁéeu ér]nxtur eb?@:ésc{jls)( or ZE?hM até?gﬁ%?g:ﬁ'?‘{igrrg%@agure
After tmoncentrati on by evaporation in vacuo the residue obtained is

di ssol ved |n d| chI ororret hane and vvashed vmth 2. N hydrochl oric acid. The
organi ¢ eXYRthesis of ydro-paphthefil 4 L3ithigginet & i

evapor at eg=down 1 vacuo. Y| eI d: 5. 48 g

2-tert- bm&loxo 1, 2-di hydro-1 a, 6-napht ho[ 1, 8-de][1, 3]t hi azi n- 3-o0ne:
4.36 g of naphthal ene- 1- suI phonic acid tert-butylam de are placed in 80 n

tetrahydrofuran, cooled to -10 C and 29 ml of N-butyl lithium (1.6 nolar
sol uti on Naphthalene 1-sulphonic acid tert-butylamide:

15 8 ml of tert. butylamine are placed in 50 m! of chloroform, cooled to 0° C and 5.75 g
of 1-naphthalenic acid chloride in 45 ml of chloroform are added dropwise. Then the
mixture is stirred for 24 h at ambient temperature. After concentration by evaporation
in vacuo the residue obtained is dissolved in dichloromethane and washed with 2 N
hydrochloric acid. The organic extracts collected are dried with sodium sulphate and

20 evaporated down in vacuo. Yield: 5.48 g.

2-tert-butyl-1,1-dioxo-1,2-dihydro-1 }f—naphtho[1 ,8-de][1,3]thiazin-3-one:
4.36 g of naphthalene-1-sulphonic acid tert-butylamide are placed in 80 ml
tetrahydrofuran, cooled to —10° C and 29 ml of N-butyl lithium (1.6 molar solution in
25 hexane) are cautiously added dropwise. The mixture is first stirred for 0.5 h at —10°
C, then for 3 h at ambient temperature. Then it is cooled to —=5° C and within 0.25 h
CO; obtained from dry ice is piped in. The reaction mixture is stirred for 2.5 h at
ambient temperature, then combined with water. The solution is poured onto 4 N
hydrochloric acid and extracted with ethyl acetate. The organic extracts collected are
30 dried with sodium sulphate and after evaporation in vacuo purified by

chromatography. Yield: 0.42 g.

2-tert-butyl-2,3-dihydro-naphtho[1,8-de][1,3]thiazine-1,1-dioxide:



25 hexane) are cautiously added dropwi se. The m xture is first stirred for
0.5 hat -10 C, then for 3 h at anbient tenperature. Then it is cooled to
-5 C and woothiim4@1 25 h CO2 obtained fromdry ice is pipe®dEPITES38 eacti on
m xture is stirred for 2.5 h at anbient tenperature, then conbined with
water. The solution is poured onto 4 N 1Bydrochloric acid and extracted
with ethyl acetate. The organic extracts collected are 30 dried with sodium
sul phat e N7 gadftBtersbatyb at-tioxok  2udhleydropti®ifdptth bl 8-db][a rBtHeariBBwne Yi el d:
0.42 g. 2-tert-butyl -2, 3-di hydro-naphtho[ 1, 8-de][1, 3]thiazine-1, 1-di oxi de:
VO 02/ 10RfEBUSLSNEER) iy ggyggtralmdrgfqan@t gmbient temperature, 1.17 mi of borane-

3 one _arstelubIied EBrhickH AR RGHFRM AR At DR e e b ASL

m of bongiftestifrigigrfahyd of witara rramdfexfutthefsl2iml 80H M boraheaetaRgdefirafhen
the mxture is refluxed wth stirring for 100 h, with a total  of a further

8.2 ml Sofcommerspiutienttaing rddedinparers! batgpeexI Rereadtion mixturg isddedinad

hydr ochi OAtE2adiof ARIDER e BBt EuA RS, Aefbanth 1 fed S 2 R ¢
stirring.wigh slirria. 2MIST AnMbAiAsrdestuaiing estalk SormesdTaek Mfdtelidit Thed
off. The filtrate is extracted with ethyl acetate, the organic extracts

col | ect edilagle igextractpidwith ethyil apetale, phaosganie extrastsgsdiestadoare; driacawild t he

23 b ny RTS8 S0 el BDVRR RS8R A S g Bl
2-t ertmb@mbmgt%rgbﬁydﬁgm@mg go[ 1,8-de][1,3]thiazin-I,1 -dioxide are

dissolved in 1 of  di chl oronet hane and 0.02 m of trifluoroacetic acid
are added. 15 Then the m xture is stirred for a total of 22 h at refl ux

t enper at d. for 96 h at | .te rature,. while during this period
a total (L#’g@Bydm'"gp?‘fl??ﬁl*%’éﬁggtgﬁb@zﬂﬁzg'ﬁg?oé"gﬁded. The reaction mxture
i s evapor VB 16U UL v phy..Xield: 0.034
o M- GBS R BV EC P RRRReHEbhiRE Biel o RARRRT Axic e
H- 3H 1( erdiggadved imbpiitdf dich|Grodedthanazand ©.@2 my lof &ifludrpateatizt duid ard agdédxanpl e
4).
) 15 Then the mixture is stirred for a total of 22 h at reflux temperature and for 96 h at
ambient temperature, while during this period a total of 0.07 ml of trifluoroacetic acid
are added. The reaction mixture is evaporated down in vacuo and purified by

chromatography. Yield: 0.034 g. M.p.: 206°-207° C.

20 Synthesis of [2-(1,1-dioxo-1H-3H-1A°-naphtho[1,8-de]thiazine-2-

vl)ethylldimethylamine (Example 4):

0.028 g of sodium hydride are suspended in 0.5 ml of dimethylformamide and 0.073
g of 2,3-dihydro-naphtho[1,8-de][1,3]thiazine-1,1-dioxide in 1 ml of

25 dimethylformamide are added. Then 0.053 g of diethylaminoethyl chloride-
hydrochloride are added batchwise. The reaction mixture is stirred for 18 h at
ambient temperature and then poured onto ice water. The mixture is extracted with
dichloromethane and the organic extracts collected are dried with sodium sulphate.
After evaporation in vacuo the residue obtained is purified by chromatography.

30 Yield: 0.035g. M.p.; 97°-98°C.



0.028 g of sodium hydride are suspended in 0.5 ml of dinethylformam de and
0.073 g of 2,3-di hydro-naphtho[1,8-de][1,3]thiazine-1,1-dioxide in 1 m of
25 di net hwbfoenoemi de are added. Then 0.053 g of di et hyl ampPoagtPayds3ehl ori de-
hydr ochl ori de are added batchwi se. The reaction m xture is stirred for 18 h
at anbient tenperature and then poured16nto ice water. The m xture is
extracted with dichloronethane and the organic extracts collected are
dried w tSyrsthesisot NH(Zamethyl-fl tdioxeva fatihydoor1HA1 Manaphthuof1/8esi due
obtained is purified by chromatography. 30 Yield: 0.035 g. Mp.: 97-98C. WO
02/ 10041 1deifi:Bithigwin+63 vk tamjde HExample 5):

N- (2-met hyl - 1, 1-di oxo- 2, 3-di hydro-1H1(err)(err)-napht ho[ 1, 8-

del [ 1, i azj n-6-vyl) - 1 de: 5):

o heet ol ey ARG R R e SubRORAENGrREL: 5 1.40 g of

5-acet )r;]s: arm40<g ofaﬁ)btét&le_fmiaeélnam'wrh@l_bnehssmphdniarad:idzaﬂe 20234 qjlphspb@qsruls o
1 (0] | . . , e SO

RS pour ecboriiRrbfiag 42 A BIRRr A% BB 100 bt 3R G Shslinh et BB e

extract s @dpliezwater andeexiracted withrdighlarametbanghibe csgrnie exisactatcatiediedn i n

vacuo. Yigbdirick v%ﬁ’hl gogﬂaﬁh ShibRatEh iy ke dbHHatPUbwAFR VEEE enerd: 1.10

-yl)-acetam de: 1. of 5-acetyl am no- napht hal ene- 1- sul phony cﬂ1 oride are
dissolved in 8 mMm of ethanol and 8 nl of nmethylam ne solution in ethanol

1 . . . X .
are adde 0 se. , Then the esulting, mxture is stirred at refl ux
t enper at %ggfrgé\{lhﬁfsgl %W'Tr}?é’hgrlﬁ%%%'ﬂ'ﬁ%‘aﬁ?@m'ﬁ?ed 15 off in vacuo. The
resi due it1py off 5-adetylamimoemsdhtigalepbyl-sipbonyl dhidrtdeyare dissolved in 8 ml of

(2t hadortadl 8% Gt BHIRG SbIbASh id1ard 208L0 Urdpifisdhdn Hd 1 2

N- ( 5- et Higsyltingiaixbye-in siied at eefiuxitemperalsied fafi Hie haard thessalventds distiied 20
m  of fset&fin%’ddwcmbqfe@fau@ algtpu%ﬁe@bg%rémawgasghw\tigloao%d ytion of 0.027 g

of trioxane In 1 m of trifluoroacefic acid.” After h stifring at 35 C
the reaction mxture is poured onto ice water and the aqueous phase
ext r act edNyRtirmetHyv, 1-atiex6123-dingdro-1H-1 ks-naphtho[1,8-de][1,3]thiazin-6-y|)-

acetamide:

0.25 g of N~(5-methylsulphamoyl-naphthalene-1-yl)-acetamide are dissolved in 3.4
20 ml of methanesulphonic acid at 35° C and combined with a solution of 0.027 g of

trioxane in 1 ml of trifluoroacetic acid. After 6 h stirring at 35° C the reaction mixture

is poured onto ice water and the aqueous phase extracted with ethyl acetate. The

organic extracts collected are dried with sodium sulphate, evaporated down in vacuo

and purified by chromatography. Yield: 0.136 g. M.p.: 189°-190° C.

25
Synthesis of 2-(1,1-Dioxo-1H,3H-1A°-naphtho[1,8-de][1,3]thiazin-2-yl)-

acetamide: (Example 6):

8-tert-butylsulphamoyl-naphthalene-1-carboxylic acid:

30 4.36 g of naphthalene-1-sulphonic acid tert-butylamide are placed in 80 ml
tetrahydrofuran, cooled to —10° C and 29 ml of N-buty! lithium (1.6 molar solution in
hexane) are cautiously added dropwise. The mixture is stirred first for 0.5 h at
10°C, then for 3 h at ambient temperature. It is then cooled to -5°C and CO,
obtained from dry ice is piped in within 0.25 h. The reaction mixture is stirred for 2.5

35 h at ambient temperature and then combined with water. The solution is poured onto
4 N hydrochloric acid and extracted with ethyl acetate. The organic extracts
collected are dried with sodium sulphate and after evaporation in vacuo purified by
chromatography. Yield: 1.19 g.



organic extracts collected are dried with sodi um sul phate, evaporated down
I n vacuo and purified by chronmatography. Yield: 0.136 g. Mp.: 189-190 C
25 Synt hewiosn2abo411 PCT/EP02/05338
2-(1,1-Di oxo-1H, 3H 1(err)(err)-napht ho[ 1, 8-de] [ 1, 31t hi azin-2-yl)-

acetam de: (Exanple 6): 8-tert-butyl sul ﬂ)ﬁarmyl - napht hal ene- 1- car boxylic
acid: 30 4.36 g of naphthal ene-1-sul phonic acid tert-butylam de are pl aced
in 80 m tetrahydrofuran cooled to -10 Cand 29 m of N butyl lithium

(1.6 nolar solution in hexgne) are cautiously added dropwi se. The m xture
i s stirred1Ripxe-1; beitydso Agnaphthet], 8- drlh! ﬁBh'aS'ﬂ‘ﬁ?ﬁneanbl ent tenperature.

Ittlhs tgﬁlz?@%f?ialy oS ﬁoﬁa%c@%@traken%%d) ng cﬁfrslt@rtibMt lsQ.FPpHa?n@y”lDed in
wi thin e rea ur
t enper at Lﬂ@@ﬁ%%ﬁé H:e?F' it ﬁgﬂ%‘ﬁeﬁ"e W?g“@eo'lsLﬁt'l"&q PE4B'b %%9”4 N
hydr oclsl dheceactiah mmdurensrpmred onitd liceewbidr amdethataguedbe phagens extexdtedct s

| | ect
col | eet ey Bufl e hAgrielR SURIELEIGE B BreR VIR AIAL I B |
1, 1-Di oxoe\@ppr@teﬁmm(\@qup(qu ®8pr& ho[ 1, 8-de][1, 3] thiazin-3-one: 0.25 g
of pol yphosphoric acid are taken and 0.15 g of 8-tert-butyl sul phanoyl -

ht hal bo dded df 4 h
156 Theh S BNy fie-Pan b b Tel W B A SO 0 | ce vt er and t he aqueous
phase fos @87 igasit £ d-didxdd 1 dt-biylydas ¢xBnhaphthbpt, 8+deafi, 3]tmatlh3®-b$1e<‘a¢é |d$§s}“oﬁﬁbcﬁr e
25 hy dAEBh R BRI BITES L) A8 ot &iEanythciiam pompick
1,1-di ox@clutnordnsmauef@uly(addesi(cbopwmsaamhernmml,remet]rre_d R]rt1lﬁ zt refRixone are
di ssol vedgp] g@r%rg% e rte%tcf|3lt?m51t@t‘élfsa5brﬁﬂﬂehhﬁfh 4f52rlnr&f SN ﬁi'bnc ac|d

borane-tetr ur an l ex ut | on IS care The
m xture iandse m rOémth?n%th?rh%t'ffeé# faie h ?bfﬁf@‘é?wpératqffﬁa zr@é@f @l@ﬁ’quﬁl&ﬁtﬁ eis

conbi r»edfeyudelm éhncﬁaﬁi' c?}lfstéls Forfesti aedvilerbg oﬁCTl'ﬁe fitPateds Bkiraétel®iitPa®lyl then
stirred 2t taZte thaet org%nlcué(xtrac@ I?eclt'ec? are drrped with smEDum su?phate and
evaporated down in vacuo. Yield: 0.06 g.

2-(1,1-Dioxo-1H,3H-1 xs-naphtho[1,8-de][1,3]thiazin-2-yl)-acetamide:

20 0.011 g of sodium hydride are suspended in 0.5 ml of dimethylformamide, and 0.06 g
of 2,3-dihydro-naphtho[1,8-de][1,3]thiazine-1,1-dioxide in 1 ml of dimethylformamide
are added. The mixture is stirred for 1 h at ambient temperature and then 0.042 g of
2-bromoacetamide are added batchwise. Then the mixture is stirred for 18 h at
ambient temperature. The reaction mixture is poured onto ice water and extracted

25 with dichloromethane. The organic extracts collected are dried with sodium sulphate
and after evaporation in vacuo purified by chromatography. Yield: 0.043 g. M.p.:
195°-196° C.

30 Synthesis of 7-hydroxy-2-methyl-2,3-dihydro-naphtho[1,8-de][1,3]thiazine-1,1-

dioxide (Example 7):

0.6 g of 7-methoxy-2-methyl-2,3-dihydro-naphtho[1,8-de][1,3]thiazine-1,1-dioxide
are dissolved in 23 ml dichloromethane and the solution is cooled to -78° C. 2.3 ml
of boron tribromide (1 molar solution in dichloromethane) are added dropwise. Then

35 the mixture is stirred for 24 h at ambient temperature. After evaporation in vacuo the
residue is purified by chromatography. Yield: 0.36 g. M.p.: 245°-246° C,



15 added and any crystals forned are filtered off. The filtrate is
extracted with ethyl acetate, the organic extracts collected are dried
with sodiwmoeab@hat e and evaporated down in vacuo. Yiel dPCO/EPE2/05338
2-(1,1-Di oxo-1H, 3H 1(err) (err)-naphtho[ 1, 8-de][1, 3] thiazin-2-yl)-acetamn de:
20 0.011 g of sodium hydride are suspen?féd in 0.5 m of dinethylformam de,
and 0.06 g of 2,3-di hydro napht ho[ 1, 8-de][1, 3]thiazine-1,1-dioxide in 1 m
of di met RyiritRES] -1 ib&i oXoxd BLdihi ar611lH- fUnhBhtHo[ @t anbi ent
t enper at e | pat chwi se. Then
the mi xt @&l : A AL e #P&rature. The reaction
mxture is poured onto ice wat er and extracted 25 with dichl oronethane.

Th t ft
evapor at bt BpTvasto 58—54@%&@9@315 ?m‘?fgkéﬂs bi0E T 8] SHhEREIS T gl
195- 196 @nd3 08y mitestihylarhine are placed in 2 ml toluene and cooled to 0°C. 0 037 ml of
Z‘E;‘gg{) fé@%ﬁ&}g&gwoﬁ?ﬁa@'é?&%’d&ea%l?eb\welmeﬁ@ﬂxé hidLdLRirR&s for 5 n dt oxi de

7- et hox@rablﬁetmpeza@wai TR suspriem sy thep Rpered o8{a iseavatreand extragtedxi de
are di ssqjiuféthynadetaty. mecéﬂg@htzf@&fa@r@calwémeréahwmnsoﬁum@lmwdt@ -78 C.
2.3 m ofnﬁﬁor on _tribr ution_in di ﬁhl or onet hane) are added

dr opwi se @ﬁeég"%weﬁPQf P’émﬂ% Péﬂf'ﬁa} FEPMSIOYHERNY -arvhi ent t enper at ur e.
Af t er 1evafielda0i@Bhbg. M.pacléd *+162°Cr esi due is purified by chromatography.
Yield: 0.36 g. Mp.: 245-246 C. WD 02/ 100411 PCT/ EP02/ 05338 16 Synthesis
of nethyl 2-nethyl-1,1-dioxo-2,3-dihydro-1 H1(err)(err)-naphthol 1, 8-
de][1,3]thiazin-7-yl ester carboxylate (Exanple 8): 0.11 g of

7- hydr oxy- 2- net hyl - 2, 3-di hydr o- napht ho[ 1, 8-de] [ 1, 3]thiazine-1, 1 -dioxide 5
and 0.061 m triethylamne are placed in 2 ml toluene and cooled to OC
0.037 m of nethyl chloroformate are added dropw se. Then the m xture is
stirred for 5 h at anbient tenperature. The suspension is then poured onto
ice water and extracted w th ethyl acetate. The organic extracts coll ected
are dried with sodium sul phate and, after evaporation in vacuo, purified
by chromat ogr aphy.




1o Yield: 0.065g. Mp.: 161 -162C. WO 02/100411 PCT/ EP02/ 05338 17 The

foll ow ng conpounds of fornula | A are obtained, inter alia, analogously to
the procwouraodescri bed hereinbefore: 5 R R4 R6 R3 | /PCI/EPSD05328 N ' R1L R
(I'A) Table 1 Exanple R1 R2 R3 R4 R5 R6 .[CQ 9 CH3 HHHHBr 226-227 10
CH3 N2 HH H H 264-265 11 CH3 HH OCH3/H H 174-175 12 CH3 HHF HH
129-130 13 CH3 HH Br HH 163-164 14 CH3 HH CH3 H H 142-143 15 CH3 HH
| HH192-193 16 CH3 HI HHH 160-161 17 CH3 HNO2 HH H 169-170 18 CH3

HOHdHHH 160-161 19 CH3 N 2 HHH 20 CH3 HH HH N(CH3)2 21 CH3
L 1 H T Rliewin g sompgURR LRI 1a 1A PP BlischIEoR 14, Analogously to the

procedure described hereinbefore:

Table 1

Example R’ R? R® R? R® R® Mp.[°C]
9 CHs H H H H Br 226-227
10 CHs NO, H H H H 264-265
11 CHs H H OCH; H H 174-175
12 CHs H H F H H 129-130
13 CHs H H Br H H 163-164
14 CHs H H CH; H H 142-143
15 CHs H H | H H 192-193
16 CHs H | H H H 160-161
17 CHs H NO, H H H 169-170
18 CHs H OH H H H 160-161
19 CHs N(CHs), H H H H

20 CHs H H H H N(CHs),

21 CHs i-Pr H H iso-Pr H

22 CHs H OCOMe H H H

23 CHs H F H H H

10
It has been found that the compounds of general formula (1) are characterised by

their wide range of applications in the therapeutic field. Particular mention should be



10 It has been found that the conpounds of general formula (lI) are
characterised by their wi de range of applications in the therapeutic
field. Pawoioeabanl menti on should be WD 02/100411 PCT/ EPO2/P033%82/05888 made of
t hose applications in which the positi vg nodul ati on of AMPA receptors

plays a part. The effect of the conpoun 8 accordi ng to the invention as
AMPA receptor nodul ators was neasured el ectrophysiologically on cells

whi ch expmege of tinesd appRlicationsimwhighelpeqositivenveduliatjan iob AdR recepdorsi ed out
to see whet her the test substances have a positive allosteric influence on
the agoni R@YP d current. The test was carried out at concentrations of
bet ween QTﬁe BcPHthd RniBiundkctBRifg % tHaoBAidn ééwmpA%c%;%lﬁr .
agoni st-induced current (+ good, ++ very good activity) Exanple Activity 1
+ 2 ++ ThhedoRtorsomps medsucathelackophysiolsgitatly onraedls whitmexpress dunatiomdi t i ons

in which I t K i ch i r.e Al t ' der t
Functi o AVEAGERLrs: T¥esiofiana wera SPrTRGOL Kurek Mo erIBS dontoRiEgcss
gener al fHéﬁhgo(slme%gaswn&mhseh@eeenltme d§am8L-irdicel turidpur odegener ati ve or

. e
psychotic 1 sses and I n neurodegenerative disorders and cerebral
I schaem as of various origins, preferably in schizophrenia or |earning and

menory disorders. 20 The follow ng are al§% incluggf: ePiIegﬁé,
hypogl ycalff destmassaraed s gt soneenteations of peiwerl Ut WinA! 8_dSRE 1My ot r opi ¢
| ateral sclerosis, Huntington's Disease, Alzheiner's disease, sexual
dysfunction, disorders of sensory/notor function, menory formation,

hyper kineTablelzhatensification lof trgeagémiet-indaned clisrenn(+cgoddi rHenyery Zood aCtiVitY)
hypot ensi on, cardiac infarct, cerebral pressure (increased intracrania
pressure),

Example Activity
1 +
2 ++

The new compounds can also be used to treat illnesses or conditions in which
neuronal networks which require AMPA receptors in order to function are damaged

15 or limited in their function.

The compounds of general formula (I) can thus be used in dementias, in
neurodegenerative or psychotic illnesses and in neurodegenerative disorders and
cerebral ischaemias of various origins, preferably in schizophrenia or learning and
memory disorders.

20
The following are also included: epilepsy, hypoglycaemia, hypoxia, anoxia, cerebral
trauma, brain oedema, amyotropic lateral sclerosis, Huntington's Disease,
Alzheimer's disease, sexual dysfunction, disorders of sensory/motor function,
memory formation, hyperkinetic behavioural changes (particularly in children),

25 hypotension, cardiac infarct, cerebral pressure (increased intracranial pressure),
ischaemic and haemorrhagic stroke, global cerebral ischaemia on stoppage of the
heart, acute and chronic neuropathic pain, diabetic polyneuropathy, tinnitus,
perinatal asphyxia, psychosis, Parkinson’s disease and depression, and related

anxiety states.



I schaem ¢ and haenorrhagi c stroke, global cerebral ischaem a on stoppage of
the heart, acute and chroni c neuropathic pain, diabetic polyneuropathy,
tinnitus,wopenomat al asphyxia, psychosis, Parkinson's di sea3&Epraros33s
depression, and related anxiety states, W 02/100411 PCT/ EP02/05338 19
The new conpounds may al so be given in 1%nj unction wth other active

subst ances, such as those used for the sane indications, or for exanple

wi th neuroleptics, nootropics, psychostimulants, etc. They may be

dm ni st d topicall |1 5 t. d | | ly, p | 1
YRR G P LN o M L T e T )
ther eof %ﬁh%&ﬂo?@iﬁ@mrnﬂe sw&nng%démﬁswbr&é;aé@%ue wfthwe@%legﬁri]&q& The

conpounds of general forrmula (I) e given on eir own or

conj unct irmotropecsywpsychmistimulants; ete. $hey nmaydes admivstéred)tapacallyeorailyent i on,
and possibly also in conjunctjion w th other. pharnacol ogically activ

SUbst acdensdaTTaly, AasAlp HaeMsRalY DTy DhE s Meknpre: e rerbotednli es,
SUppos| t%’%n%?alééﬁﬁ?l%'l%?he saféfidrest Ral bis8d Bbh®ifed With| i@&%beﬁaﬁée& )
i.v., . and infusion - elixirs, enulsions or dispersible powlers. The
cont ent af otter kihds. maceuti cal ly active conpound(s) should be in the 15

range fromO0.1 to 90 wt.-% preferably 0.5 to 50 w.-% of the conposition
as a whole, 1i.e. in amounts which are sufficient to achi eve the dosage

range spegid é&ﬂeaé@rﬁsdﬁbsft %r%gﬁakrﬁu@@ @%gmv@ﬁoﬂ%@ﬂr% off iR'co bR, Py

m xi ng the acti nce W xci prents, for exanple Inert
di | uenps witicbthes active sumstancdmactardingabdhe imventioaphad ossiblyeaito$re,

di sintegrants such as corn starch or alginic acid, binders such 20 as
starch orcogiingtipRavith ofher eaﬁ&r%a%qk%wa@ gﬁtﬁ/ﬁeg-fq.?ﬁ%‘ieéa stablsrPrepprationg/ or

agents f yi I S tdlsi L | I ul ose
acetate 6h IHggg?e%%oélspt)%)@%%’ ﬁépgggg‘t%@&%é%a Lét{ds:rgr’myagfc?éa onpri se
several |saygions fEomijedionhglslostisy. niayt. ) Emdiinfysiored edigrsyethogionsyr digpénsitge cor es
produced anal ogously 25 to the tablets with substances nor mall% used for

12

tabl et - cRRNIRS, TNFoRRARR! (be RhaMagBHically agiPICREPHIH B S D 4n ihe
titaniymdhoxigdle, 8% SUtAM -0 pRiliabYF0 $8bBAR.-% of the composition as a whale,

i.e. in amounts which are sufficient to achieve the dosage range specified below.
Suitable tablets may be obtained, for example, by mixing the active substance(s)
with known excipients, for example inert diluents such as calcium carbonate, calcium
phosphate or lactose, disintegrants such as corn starch or alginic acid, binders such
20 as starch or gelatine, lubricants such as magnesium stearate or talc and/or agents
for delaying release, such as carboxymethyl cellulose, cellulose acetate phthalate,

or polyvinyl acetate. The tablets may also comprise several layers.

Coated tablets may be prepared accordingly by coating cores produced analogously
25 to the tablets with substances normally used for tablet coatings, for example
collidone or shellac, gum arabic, talc, titanium dioxide or sugar. To achieve delayed
release or prevent incompatibilities the core may also consist of a number of layers.
Similarly the tablet coating may consist of a number of layers to achieve delayed
release, possibly using the excipients mentioned above for the tablets.
30
Syrups or elixirs containing the active substances or combinations thereof according

to the invention may additionally contain a sweetener such as saccharine,



rel ease or prevent inconpatibilities the core may al so consist of a nunber
of layers. Simlarly the tablet coating may consist of a nunber of |ayers
to achi evwodeheyed rel ease, possibly using the excipi ent #CrmP2/0338¢] above
for the tablets. 30 Syrups or elixirs containing the active substances or
conbi nations thereof according to the 2Bvention may additionally contain a
sweet ener such as saccharine, WO 02/100411 PCT/ EP02/ 05338 20 cycl amate,

gl ycer ol ayclamger giyoerch of sagauang alfrvoear enleanceraefd. aftavouniggsueh aas
vani |l line or orange extract. They may al so contain suspension adjuvants or

t hi ckener@ndling op8ranas extachs Doy ey iRi$0 eQPtRIN s4Pensian adyvays's such as,
f . . By
o g L1 My 8o S i SRS 1

or 5 preservatives suc Z0a I njeéction and

i nf usi on exaenpié equrdRthsation beodisatabf faty,aleotipls withhethileneaskildd, igpn of i sot oni c
agents, preservatives such as p-hydroxybenzoates, or stabilisers such as
al kal i Snearaperyatives sucheaf privlaxyianzeatast r aacetic acid, optional ly using 1o
enul sifiers and/or dispersants, whilst if water is used as the diluent, for
exanple, organic solvents nmay optionally be used as sol vating agents or

di ssol vi ngplaiistss forntfectisraBEd effusidni dik prépareetinahe vsahbway, @gp@mh %e OF
i nfusion bottles. Capsul es containing one or nore active substances or

conbi nat i asteitiast obispianic agertshpieseeivea BUED RSdxANaIaxXYbenzraliparardtaliliaensi ng

the activ S - ' I el L€ t 0S: sor bitol and
packi ng t é:ﬁ] | n%lggggfeé%\ﬂ énéltscég&tb(lgﬁé&a@ﬁrﬁg e gﬁ%é&gqc’tog)?'ﬁggﬁmflmge made
for exgnmdraulBifie® ¥ha@r WidderSaits! Whstir wated eslused as ttihe gilDemtP sy _xafipld, as
neutral fats or polyethyleneglycol or the derivatives thereof. EXxcipients

whi ch mayorganigsedvanis mayeoptianeally bengges asaelyating AgeRgcerdiseclving atds, and
bl ' vent s . ffi. . | f i :
Veget abl drorBiREed o MEEHR il O A PeBRER or ifiE o i8S ot Lol Vi unct | onal

al cohols (e.g. ethanol or glycerol), carriers such as e.g. natural mneral
powders (e.g. kaolins, clays, talc, chal kz, synthetic mineral powders
(e.g. hi dhagsules penteiing ohe @ cnerei artiyasudbstancas @) combinations of active

15 substances may for example be prepared by mixing the active substances with iﬁen
carriers such as lactose or sorbitol and packing them into gelatine capsules.
Suitable suppositories may be made for example by mixing with carriers provided for
this purpose, such as neutral fats or polyethyleneglycol or the derivatives thereof.
Excipients which may be used include, for example, water, pharmaceutically

20 acceptable organic solvents such as paraffins (e.g. petroleum fractions), vegetable
oils (e.g. groundnut or sesame oil), mono- or polyfunctional alcohols (e.g. ethanol or
glycerol), carriers such as e.g. natural mineral powders (e.g. kaolins, clays, talc,
chalk), synthetic mineral powders (e.g. highly dispersed silicic acid and silicates),
sugars (e.g. cane sugar, lactose and glucose) emulsifiers (e.g. lignin, spent sulphite

25 liquors, methylcellulose, starch and polyvinylpyrrolidone) and lubricants (e.g.

magnesium stearate, talc, stearic acid and sodium lauryl sulphate).

The preparations are administered by the usual methods, preferably by oral or
transdermal route, particularly orally. For oral administration the tablets may of

30 course contain, apart from the abovementioned carriers, additives such as sodium
citrate, calcium carbonate and dicalcium phosphate together with various additives

such as starch, preferably potato starch, gelatine and the like. Moreover, |ubricants



sugars (e.g. cane sugar, |actose and glucose) enulsifiers (e.g. lignin,
spent sul phite 25 liquors, nethylcellul ose, starch and

pol yvi nyl wermeabisdone) and | ubricants (e.g. nagnesi um st e@CatRP02/HBBE,
stearic acid and sodium |l auryl sul phate). The preparations are adm ni stered
by the usual nethods, preferably by ora Tor transdermal route,
particularly orally. For oral admnistration the tablets may of 30 course
cont ai n, saphrEs hagmesibm stbanaderstdiomddunyhsulpbate, ardithlc megsbe usédd astheodi um

citrate, calcjum_carbon .and di cal ci um phosphate together with varjous
Sl 1 vesame UHeda CedABISUing Brasess) b1 oIS ChAGUEAUS SEPRSTSINSINE STtel | ke,

Mo , i 3 PCT: . i
Stear at o > LERSRE Ry PP e toh ot Yarioby dsre Rkl U SoREREIE®: e o

t he t abl efddition fortbe es®ipiémtstrhentiasel alfov@gueous suspensi ons the active
substances may be conbined with _various flavour enhancers or colourings in
addi t i 8n R PERRNterR!iYsee AP RItIRRR Of Hiractisosrbstangas il puitalle dauigsearmse ut i ons
of the a%é)?ls sdBgtances with suitable liquid carriers may be used. The
dosage for n?rave'nous use is from1l - 1000 ng per hour, preferably between
5 and 50hewgosaye foointravemodswseds from 1 Fe)0Sang tiembisuh) refesaisly eyween gepar t
fromthe anmpunts specified, depending on the body weight, the route of
adni ni st 3G 0 MareriYNyi dual response to the drug, the nature of its
formul ation and the tinme or interval over which the drug is adm nistered.
Thus, in sone cases it may be sufficient to use |l ess than the m nimum dose
gi ven rabdN@vevdreit essy sametimes beassestasy topfepar fromtthemyndunts specified,
exceeded. 15 When adm nisteri ngi | arge anpunts it may be advisable to divide

them up idepengingeniee bedly weightelhedagtesolaaaiisteation. theinghydualeespanssoe] 1
LS8 3.7 R B s P PRl 60 VAN B e
administered. Thus, in some cases it may be sufficient to use less than the minimum
dose given above, whereas in other cases the upper limit may have to be exceeded.
15 When administering large amounts it may be advisable to divide them up into a

number of smaller doses spread over the day.



Exanpl es of Pharmaceutical Formulations 5 A) Tablets per Tablet active
substance 100 ng |actose 140 ng 10 mai ze starch 240 ny

pol yvi nylyworieabda4done 15 ng rmagnesi um stearate 5 ng 500 nBCTEPOTOB38
finely-ground active substance, |actose _and sonme of the maize starch are

m xed together. The m xture is screened? then noistened with a sol ution of
pol yvi nyl pyrrolidone in water, kneaded, wet-granul ated and dried. The

gr anul es, Thenlollomimpéexamplesaif fernsullatioris éostratedheggesentunveriteanaitieowr e
screened and. m xed 20 together. The m xture is conpressed to produce

tabl ets JPSEGHPIMSSCOREpe and size. B) Tablets per Tablet active substance
80 ng 25 lactose 55 ng nmize starch 190 ng mcrocrystalline cellulose 35
ng pol yvinyl pyrrolidone 15 ng sodi um carboxynet hyl starch 23 ng 30
magnesi uribangsieatof Phamacddtivaing ovibulafibh®0411 PCT/ EPO2/ 05338 23 The finely
ground active substance, sone of the corn starch, |actose,

m crocystal line cellul ose and pol yvi nyl pyrrolidone are m xed together, the

m xture i screened rked with the {ng corn starch and water to
@nu Pilsleito p&ETELIBL

forma gr | ate
active substance 100 mg
lactose 140 mg
10 maize starch 240 mg
polyvinylpyrrolidone 15 mg
magnesium stearate 5mg
500 mg

15
The finely-ground active substance, lactose and some of the maize starch are mixed
together. The mixture is screened, then moistened with a solution of
polyvinylpyrrolidone in water, kneaded, wet-granulated and dried. The granules, the
remaining maize starch and the magnesium stearate are screened and mixed

20 together. The mixture is compressed to produce tablets of suitable shape and size.

‘B) Tablets per Tablet
active substance 80 mg

25 lactose 55 mg
maize starch 190 mg

micraocrystalline cellulose 35 mg
polyvinylpyrrolidone 15 mg

sodium-carboxymethyl starch 23 mg

30 magnesium stearate 2mg

400 mg



5 which is dried and screened. The sodi untarboxynet hyl starch and the
magnesi um stearate are added and m xed in and the m xture is conpressed to
form t ablwo920604a1 suitable size. C) Anpoul e solution 10PaFEPIBOBEDStance
50 ng sodiumchloride 50 ng aqua for inj. 5 m 15 The active substance is
di ssolved in water at its own pH or opt?%nally at pH5.5to 6.5 and sodium
chloride is added to nmake it isotonic. The solution obtained is filtered
free from pyrogens and the filtrate is transferred under aseptic conditions

into a whi ch re t he terilised d seal ed by fusion. The anpoul es

contai o e el g REe SRS, ST oA Ig TR SR ERe00a 1

PCT/ EPO2/ ,’3&%}, Nt r 5 R

(n) /O rﬂ% sétégme(ﬁIﬁ%ﬁ%&ﬂ%ﬁ%ﬁ@@?%ﬂ&@ﬂigfﬁel n R'{ 'g;lrjﬁ?efsﬁgarﬁp&ur)e s

Bel ect ed s‘cremneahm@h I vdmylcbdt)gdh thar@naﬁﬁingab@ywl stgrablmwdcwpterdoeﬁd)ﬂnyasgnbatullateut ed
one or nor a at ons

-éoc 504vhy P'R% df'e‘%&’asc&er};ﬂ%;? @Ufﬁﬁ%ﬁ%’ f@l é% pnd t%‘i"@ﬂ“&lsl%w NR

6R7 10 andesfats S 844¥4 2l ngxeg‘fn ahi Yhe rr?aﬂgreqé é@nﬁﬁé%@@l&f@rm tablets of a

suitable size.
C) Ampoule solution
10
active substance 50 mg
sodium chloride 50 mg
aqua for inj. Smi

15 The active substance is dissolved in water at its own pH or optionally at pH 5.5 to
6.5 and sodium chloride is added to make it isotonic. The solution obtained is fiitered
free from pyrogens and the filtrate is transferred under aseptic conditions into
ampoules which are then sterilised and sealed by fusion. The ampoules contain 5

mg, 25 mg and 50 mg of active substance.



R2, R3 , which may be identical or different, denote a group selected from
anong hydrogen, a C, -C6-al kyl group optionally substituted by one or nore
hal ogen aworm/iodaal ogen, -NO2, -SO2H, -S02-C, - C6-al kyl, - SECT/EPC5o:BKYI ,
-CO C -C6-alkyl, -OH, -OC,-C6-alkyl, -$-C -C6-al kyl, -Cl-C4-al kyl -NR 6R7
and -Cl-C4 15 -al kyl-O C, - C4-al kyl and2#3- Cs-cycl oal kyl, or Rl and R2

t oget her denote a C4-C6-al kyl ene bridge, R6, R7 , which nmay be identical or
different, denote hydrogen, C -C4-alkyl or -COC -C4-alkyl , R4, which may
be identi c% ?r different, denotes a group selected fromanong a 20

C, -C6- al iy eB MHtional |y substituted by one or nore hal ogen atons,
phenyl - C, - C4 al kyl, hal ogen, -CN, -N®2, -SQ2H, -SO3H, -S02-C, -C6-al kyl,
-SO C, - G6-al kyl, L 502- NR6R7, -000H, -CO C, -C6-al kyl, -OCOC, -C4-al kyl,
CO- 0-C, - dz) IGgmpounsisef ggreratforaia ) - co NR6R7, -OH, - O C, - C6-al kyl |

-S-C, - C6- aI kyl, -NR6R7 and an aryl_sgroup opti onal | y nono or

pol ysubstituted by hal ogen 25 atofsm\-NO2, -SO2H or C, -C4-al kyl, R5, which
may be identical or different, denotes 9y oup sel ected from anong a

C, -C6-al kyl group optionally substituf y One or nore hal ogen atons,
phenyl - C, - C4- al kyl , hal ogen, -CN, -Ne» ? ~SBH, -S2-d - C6- al kyI - SO
WD 02/ 100411 PCT/ EP02/ 05338 254 G -1 i_S‘BZ NR6R7, - COOH,
-COC,-C6-alkyl, -OCOC, -C4-al Kyl , ON= C4- al kyl ,

-0C00C -4 aIkyI - CO- NR6R?7, -O—I 0 G C@&ikyl -S—C,-CG- al kyl ,
-NR6R7 zand an aryl group opti onal ly nmondRor ol ysuﬁsti tuted by hal ogen
atons, -NO2, -SQ2H or C, -C4-al kyI and 5 n, mwhich nmay be identical or

di f f er ent repviegemt O, 1, 2 or 3, with the prOV| so that

napht ho[ 1, 8- 2, 3-di hydro-1 xi de-1 azine cl uded

opt T onal 11 11 ABNSER A SouBrasiaPr 00 BB bREPder  CanCact 0 6D <

thereof, as JHlionaly sabstitiRPHRERESP Gk FlldgerPaienid abbsHs B Sl lter AR,
-S0-C4-Ce-alkyl, -CO-C;-Ce-alkyl, -O, phenyl-C4-C4—alkyl, -C;-C,—alkyl-NR°R’
10 and -C,-C,4—alkyl-O- C4-C,—alkyl, and Cs-Cs-cycloalkyl,

R? R’, which may be identical or different, denote a group selected from

among hydrogen, a C;-Ce-alky! group optionally substituted by one or more

halogen atoms, halogen, -NO,, -SO,H, -SO,-C4-Ce-alkyl, -SO-C4-Ce-alkyl, -CO-

C4-Ce-alkyl, -OH, -O-C;-Ce-alkyl, -S-C1-Ce-alkyl, -C4-C4—alkyl-NR®°R” and -C;-C,
15 —alkyl-O- C4-C4—alkyl and C;-Ce-cycloalkyl, or

R'and R? together denote a C,-Cs-alkylene bridge,

R® R”, which may be identical or different, denote hydrogen, C-Cy-alkyl or

-CO-C4-Cs-alkyl ,

R*, which may be identical or different, denotes a group selected from among a
20 C+-Cs-alkyl group optionally substituted by one or more halogen atoms,

phenyl-C4-C4—alkyl, halogen, -CN, -NO,, -SOzH, -SO3H, -S0,-C,-C¢-alkyl, -SO-

C+-Ce-alkyl, -SO,-NR°R’, -COOH, -CO-C4-Cs-alkyl, -O-CO-C4-C,-alkyl, -CO-O-

C1-Cs-alkyl, -O-CO-0-C;-C4-alkyl, -CO-NR®°R’, -OH, -O-C;-Cs-alkyl, -S-C1-Ce-

alkyl, -NR°R” and an aryl group optionally mono or polysubstituted by halogen
25 atoms, -NO,, -SO;H or C;-Cs-alkyl,

R® , which may be identical or different, denotes a group selected from among a

C4-Ce-alkyl group optionally substituted by one or more halogen atoms,

phenyl-C4-C4—alkyl, halogen, -CN, -NO,, -SOzH, -SO3H, -§0,-C;-C¢-alkyl, -SO-



2) Conpounds of general fornula (1) according to claiml1, wherein Rl
denotes a group selected from anong hydrogen, a C, -C6-al kyl group
opt i onal I'wogahewit ut ed by one or nore hal ogen atons, - SQ2IFCT/EP02/05338
-S02-C, - C6-al kyl, 15 -SO-C, - C6-al kyl, -CO C, - C6- al kyI -0, -C -C4-al kyl -
7R8 and -Cl-C4-al kyl -O C, - C4-al kyl , beR§y| R2, R3 , which may be

I dentical or different, denote a group selected from anong hydrogen, a
C, - C6-al kyl ¢Ee0patiyt,i-SEaHNR°RUEQQ: €D 164- Gm|k(yr -0eC ©-Chél iy, €203

?:al o al kyl | Ccﬁiglz’gl c0- %g)'gl'ﬁyc%va'@/'ccé‘%ﬁ H, 18/@ (‘e@(%fl NRCGFFs-and

-Cl-C4  -alky, RIEE?

C4- C6- al kyl enéekﬁ)h %@5ﬁ§ryl %uﬁjﬁ)p%nqal@gmpﬁgg{r{b?ys@gg (?e e}?latlogdenote
hydr ogen, C, -4t4ral kNOz,GSOzHQﬁD(Q cealiaf, Ic—;dd, 25 and R4 , which may be

I dentical or different, denqtes royp selected fromanong a C, -C6-al kyl
group ot i ondhIY wb&s@tm@yjpsddw'q%g Sﬁéﬁﬁ?téeﬁﬁqsﬁ@éﬂ étgﬁ’ﬁg hal ogen, -CN,

"0 0 ¢ o AT PR LRt SR sy 1 g Rharing g o

-S-C, -C6-al kyéxcﬁudjad NR6R , R5 , V\/mch may be |dent|cal or different,
denotes a group sel ected from anong a C, -C6-al kyl group optionally
substituted by one or nore hal ogen atons, WO 02/100411 PCT/ EPO2/ 05338 26

el ogen: - O ooy 0 Yo il eprer i eren G
al kyl , 10 S- C, -6l akkiyé phédnactd%@%all}aadcerptamlevdaltshhertepf be identical or

different represent 0,1 or 2, 5 optionally in the formof the various
enanti onmers and di astereoners thereof, as

2) Compounds of general formula (I) according to claim 1, wherein

R' denotes a group selected from among hydrogen, a C4-Cg-alky! group
optionally substituted by one or more halogen atoms, -SO,H, -S0,-C4-Ce-alkyl,

15 -SO-C4-Ce-alkyl, -CO-Cy-Ce-alkyl, -O, -C-C4—alkyl-NR'R® and -C;-C,—alkyl-O-
C4-C4—alkyl, benzyl,
R? R®, which may be identical or different, denote a group selected from
among hydrogen, a C,-Ce-alkyl group optionally substituted by one or more
halogen atoms, halogen, -NO,, -SO,H, -S0,-C;-Cs-alkyl, -SO-C4-Cs-alkyl, -CO-

20 C1-Ce-alkyl, -OH, -O-C;-Cs-alkyl, -S-C4-Ce-alkyl, -C4-C4—alkyl-NR°R” and -C,-C,
—alkyl-O- C4-C4-alkyl, or
R'and R? together denote a C,-Ce-alkylene bridge,
R®, R’ , which may be identical or different, denote hydrogen, C+-C,-alkyl or
-CO-C,-Cz-alkyl,

25 and
R*, which may be identical or different, denotes a group selected from among a
C-Ce-alkyl group optionally substituted by one or more halogen atoms,
halogen, -CN, -NO,, -SO,H, -SOsH, -COOH, -CO-C,-C¢-alkyl, -O-CO-C4-C.,-
alkyl, -CO-0-C,-C4-alkyl, -O-CO-0-C4-C,-alkyl, -CO-NR°R’, -OH, -0-C,-Cs-

30 alkyl, -S-C4-Ce-alkyl and -NR°R’,
R®, which may be identical or different, denotes a group selected from among a

C+-Ce-alkyl group optionally substituted by one or more halogen atoms,



wel | as the pharmacol ogically acceptable salts thereof. 3) Conpounds of
general fornmula (I) according to claim1 or 2, wherein 10 R denotes

hydr ogen,wQ,02@d4al kyl or benzyl, R2, R3 which nay be i denPCTtalP02/05338

di fferent, denote hydrogen or C,-C4-al ké'tju or Rl and R2 together denote a
butyl ene bridge, and R4 , which may be entical or different, denotes a
group selected fromanong a C, -C6-al kyl oup optionally substituted by
one or nore haloggen- @NoffﬁOz,}SOabiL e5@sHl, -C(thHI\CD -C+-Coxattkyl- {GD(ID—GE@CaI kyI

:88986-%% 5Bk Gl B Qi el G IRTRL ok Bebteea or

different, E@t eg_ @1 Q%I%ﬁheﬁl@ﬂ”érﬁn anong a C, -C6- aI kyl group

optlonally su itute one or nore hal ogen atons, 20 hal ogen, -CN, -NQO2,
-COH, -CO Cn; ﬁﬁwbichyhay b@-ld@lt(ﬁ,&l er difekgt, rep@3ent G, 1 ar2al kyl ,

-OCOOC -C4-alkyl, -CONRGR7, -CH, -0OC, -C6-alkyl, -S—C,-C6-a| kyl and
-NR6R7° and n, mvx/mch may be identical or different represent 0,1 or 2, 25
optionally i f ]

her cof, a5 Chupralb ool & MR | AR AiicRTER S Sl e e RaRERSDY. 35
Conpounds of wedrees thle ﬁl'carmalcalo@ic)allycamepiab@ saltctreresf. 1 to 3, wherein R R2
, R3, which may be identical or different, denote hydrogen or C, -C4-al kyI,
30 R4 , which nay be identical or different, denotes a group selected from

SN i R RN o AR el 77 Bpeflie 1 oo
- O CO1® C, - CR'aldrptes hﬁdr@ge@GC&CK-)dlkyI@n@enzw R6R , R5, which may be
identical or different, denotes a group selected from am)ngbaa C - C6-al kyI

group option&| R wieh m?Mtb@d'dBS?t"éﬂé)r&r' 86Nk deaPtyyRYdregsmer qﬁaﬁ%b@r -
-0 CO G - G- ripl R? BgEtie? denofé by lene tiridge, SRgdl ky! . and

R*, which may be identical or different, denotes a group selected from among a

C,-Ce-alky!l group optionally substituted by one or more halogen atoms,

15 halogen, -CN, -NO,, -COOH, -CO-C4-Ce-alkyl, -O-CO-C4-C4-alkyl, -CO-O-C;-
Csalkyl, -O-CO-0-C4-C4-alkyl, -CO-NR°R’, -OH, -O-C,-Cs-alkyl, -S-C,-Ce-alkyl
and -NR°R’,

R®, which may be identical or different, denotes a group selected from among a
C4-Cs-alkyl group optionally substituted by one or more halogen atoms,

20 halogen, -CN, -NO,, -COOH, -CO-C;-C¢-alkyl, -O-CO-C;-C,-alkyl, -CO-0O-C;-
Ca-alkyl, -O-CO-0O-C;-Cq-alkyl, -CO-NR®R’, -OH, -O-C4-Cs-alkyl, -S-C;-Cs-alky!
and -NR°R’, and

n, m which may be identical or different represent 0,1 or 2,

25 optionally in the form of the various enantiomers and diastereomers thereof, as

well as the pharmacologically acceptable salts thereof.

4) Compounds of general formula (1) according to claims 1 to 3, wherein
R', R?, R?, which may be identical or different, denote hydrogen or C,-C-alkyl,
30 R*, which may be identical or different, denotes a group selected from among a

C+-Ce-alkyl group optionally substituted by one or more halogen atoms,



-NR6R7, and n, mwhich may be identical or different represent 0,1 or 2,
optionally in the formof the various enantioners and di astereoners

t her eof , we® 02i4nel | as the pharnacol ogi cal | y accept abl e eairtEpor/bsseof . 5)
Compound of general fornula (1) accordi n? to one of clainms 1 to 4, wherein
Rl denotes nethyl, ethyl, i-propyl, n-béfyl or benzyl, 15 optlonally in the
formof the various enantiorrers and di ast ereoners thereof, as well as the
phar macol ogi ¢taldgerachl€pt GO LCyHE s-atiklye -Oe€ O-6)C Ceazabiu, 0O -6 -Gealkylabnior nul a
(1) according h% eone of clainms 1 to 5  wherein 20 Rl denotes nethyl,
optionally i ANFRB f orm of the phar macol ogi cal | y acceptable salts thereof.

7) Conpounds BEE@A )

denot es net hyFIst Vgﬁ yt‘;é’fﬂlgta(eérhcg) gf)égféﬁdé}%téQs?r%P‘s%leéf‘é'@ ﬁopgcal
or different Gi.e@g}a&yhagrogpnptloaalw sybstitwted dy mwo:bmoreibatcgealatomspll fferent
represent 0,1 or 30 op al | h th har nacol ogi cal | y
accept &bl e szilaﬂ%QQmeNQGf 6\&59 élﬁh %CZF%E@OQ @S@i‘gﬁ 1é§e'@g¥r'p§0ﬁds of
gener al forrruN@s{;lIr)arﬁj R (n) / 0 11 4 S=0 R (M- NRL R3

n, m which may be identical or different represent 0,1 or 2,

optionally in the form of the various enantiomers and diastereomers thereof, as

10 well as the pharmacologically acceptable salts thereof.

5) Compound of general formula () according to one of claims 1 to 4, wherein

R' denotes methyl, ethyl, i-propyl, n-butyl or benzyl,

15 optionally in the form of the various enantiomers and diastereomers thereof, as

well as the pharmacologically acceptable salts thereof.

6) Compounds of general formula (I) according to one of claims 1 to 5,
wherein
20 R' denotes methyl,

optionally in the form of the pharmacologically acceptable salts thereof.

7) Compounds of general formula (l) according to claim 1, wherein
R' denotes methyl,
25 R?, R®denote hydrogen,
R* R® which may be identical or different denote halogen,
and

n, m which may be identical or different represent 0,1 or 2,

30 optionally in the form of the pharmacologically acceptable salts thereof.



(I') wherein R denotes a group selected from anong hydrogen, a C, -C6-al kyl
group 5 optionally substituted by one or nore hal ogen atons, -SQO2H,

- S02- C, - Goakzkyi411 - SO C, - C6-al kyl, -CO C, - C6-al kyl, -0, PCT/EP02/05338

phenyl - C, - C4-al kyl , -Cl1-C4-al kyl -NR 6R7 _and -C, -C4-al kyl -0- C, -C4-al kyl,
and C3- C6-cycloal kyl, R2, R3 , which may¥be identical or different, denote
a group selected from anong hydrogen, a C, -C6-al kyl group optionally
substitut@&d b@oopeuodswbgendtl frahagdaril)at onms, hal ogen, -NO2, - SO2H,
-S02-C, - C6-al kyl, -SOC, -C6-alkyl, -CO C -C6-alkyl, -OH -OC -C6-alkyl,
-S-C, -C6-al kyl, -Cl-C4-al kyl -NR 6RR d -Cl-CG4 -alkyl-O C -C4-al kyl and
C3-C6-cycloal kyl, or RL and R2 toget hepdgpote a C4- C6-al kyl ene bridge, R6,
R7 , which nmay be identical or differsg degpt e hydrogen, C, -C4-al kyl or
15 -COC -C4-alkyl , R4, which may bedi dentilcal or different, denotes a
group selected fromanong a C_zC6- 7 —6btional |y substituted by
one or nore hal ogen atons, phgn(yhb hal ogen, -CN, -NO2, -SQO2H,
-S@BH, -S02-C,-C6-alkyl, -SO C, - y ‘2R'NR6R7 -000H,
-CO-C, - 06- al kyl -ococ C4-al kyl, - 0O @20RE, - C‘ﬁ al kyl ,
-O-COO-C,-C4-aIkyI -CO NR 6RY7, -O—l, -0-C, - C6-al l} -S—C,-C6- al kyl,
-NR6R7 and anwnébé,ngroup optional |y nono or pol ysubstitut ed by hal ogen
atons, -NQ2, 2H or C -C4-alkyl, R5 , which nay be identical or

di fferent, deRotc@@oéeSga @W@éelectegdrcvmmmhxgdr@gem a Cs-Gd-alky! gnoopp

oBtond Y Sub ) bl ROEer ASERe R 8B RISR i i

S0 NRBRT, @m KD, ~00-8l oULalky OSSR Iyl Ky
-0 C0-0-C, - C4-al kyl - Sov ik §éb ég-@gky ol SRR Sy RS 1 1

PCT/ EP02/ 05338nd @hkglkyl ON%F&-&&MylaandwaCegcnmmﬁlbm ional |y nono or
pol ysubsti tutﬁd éby aI r(])

gnay be identical or different, denote a group selected from
among hydrogen, a C4-Ce-alkyl group optionally substituted by one or more

10 halogen atoms, halogen, -NO,, -SO;H, -SO,-C+-Cs-alkyl, -SO-C;-Cs-alkyl, -CO-
C4-Ces-alkyl, -OH, -O-C4-Cg-alkyl, -S-C4-Ce-alkyl, -C4-C4—alkyl-NR°R” and -C4-C,4
—alkyl-O- C4-C4—alkyl and Cs-Cg¢-cycloalkyl, or
R'and R? together denote a C4-Ce-alkylene bridge,
R®, R” , which may be identical or different, denote hydrogen, C,-C-alky! or

15 -CO-C4-Cs-alkyl ,
R* , which may be identical or different, denotes a group selected from among
a C4-Ce-alkyl group optionally substituted by one or more halogen atoms,
phenyl-C4-C4—alkyl, halogen, -CN, -NO,, -SO,H, -SOsH, -S0O,-C;-Cs-alkyl, -SO-
Ci-Ce-alkyl, -S0,-NR°R’, -COOH, -CO-C;-Ce-alkyl, -0-CO-C,-C,-alkyl, -CO-O-

20 Ci-Ca-alkyl, -O-CO-0-C4-C4-alkyl, -CO-NR°R’, -OH, -O-C;-Ce-alkyl, -S-C4-Ce-
alkyl, -NR°R” and an aryl group optionally mono or polysubstituted by halogen
atoms, -NO,, -SO,H or C4-Cs-alkyl,
R®, which may be identical or different, denotes a group selected from among a
C+-Ce-alkyl group optionally substituted by one or more halogen atoms,

25 phenyl-C4-C4—alkyl, halogen, -CN, -NO., -SO;H, -SO;H, -SO,-C;-C¢-alkyl, -SO-
Ci-Ce-alkyl, -SO-NR°R’, -COOH, -CO-C;-Cg-alkyl, -O-CO-C4-C,-alkyl, -CO-O-
C1-Cq-alkyl, -0-CO-0-C4-Cq-alkyl, -CO-NR°R’, -OH, -O-C;-Ce-alkyl, -S-C;-Ce-



atons, -NO2, -SO2H or C,-C4-al kyl, and n, mwhich may be identical or
different represent 0, 1, 2 or 3, 5 optionally in the formof their various
enant i omew® oanab4di ast er eoners, and the pharmacol ogi cal | y pecaPpr/eisbe salts
t hereof for use as pharmaceutical compositions. 10 9) Conmpound of general
formula (1) according to claim8 for usé9as phar maceuti cal conpositions
with a neuroprotective effect. 10) Use of a conpound of general formula (I)
accor di ng t o atkyg, NRRansan argl groliproptionafhanmiany ear miipsutmtieited &gl halogen

conposition for th re nt and/o revention of 15 neurodegenerative
di seases and/ ?méeﬁ\é(b?'égbgé&'ia@ﬁgﬁa[wﬁf&di ous origins. 11) Use of a
conpound of gﬁ?ﬁwicﬁ ﬁ’{agyeaidémicaar.‘b?%f?gr?gtr Fe{br@é@wtqj‘ 1Chadms 1 to 7 for

preparing a pharnaceut| conmposition he treat ent of schi zophreni a.
20 12) Use of a conpound of general fornmula (I) according to one of clains
1 to 7 for preparinp rmaceutical conposition for the treatnent and/or

_a ph )
preventi on ofoPtep wm%fgrraé}féhe'&3§r'%e ntpregrsrithdiastereemersaianddhaul a
(I') accordin j prepari ng a pharnmaceuti cal
conposition %o@?%gskogﬁeceﬁﬂkgﬁgggeabﬁ%ﬁt:P‘;ege.(%i) Met hod of treating and/or
preventi ng neurodegenerative di seases and/or cerebral ischaem a,
characterised in that a patient is given an effective anmount of a conpound
of formula | TACESH aF MyafpaceiGat campgsitionsy wo 02/ 100411 PCT/ EP02/ 05338 30
15) Method of treating and/or preventing nmenory disorders and/or denentias,
characterised in that a patient is given an effective anount of a conpound
of fommg)a Coapuundi sfgenerallfaimsla)|)taccérdibg 16 it foregetdsqsharpizepafiesl ons

containing as active substance one or nore conpounds of general formula
(1) accor di F@MRPSHRNSOVitR pdiersoprotestivesffache physi ol ogi cal |y accept abl e
salts thereof optionally conbined with conventi onal
10) Use of a compound of general formula (I) according to one of claims 1 to 7 for
preparing a pharmaceutical composition for the treatment and/or prevention of

15 neurodegenerative diseases and/or cerebral ischaemia of various origins.

11) Use of a compound of general formula () according to one of claims 1 to 7 for

preparing a pharmaceutical composition for the treatment of schizophrenia.

20 12) Use of a compound of general formula (1) according to one of claims 1 to 7 for
preparing a pharmaceutical composition for the treatment and/or prevention of

memory disorders.

13) Use of a compound of general formula (1) according to one of claims 1 to 7 for

25 preparing a pharmaceutical composition for. the treatment of dementias.

14) Method of treating and/or preventing neurodegenerative diseases and/or
cerebral ischaemia, characterised in that a patient is given an effective amount
of a compound of formula | according to claims 1 to 7.
30



exci pients and/or carriers.

WO 02/100411 PCT/EP02/05338
30

15) Method of treating and/or preventing memory disorders and/or dementias,
characterised in that a patient is given an effective amount of a compound of

formula | according to claims 1 to 7.

5 16) Pharmaceutical preparations containing as active substance one or more
compounds of general formula () according to one of claims 1 to 7 or the
physiologically acceptable salts thereof optionally combined with conventional

excipients and/or carriers.



