WD 2004/ 058746 PCT/ EP2003/013373 -1 Substituted benzodi oxepi nes - The
invention relates to substituted benzodi oxepi nes of the formnul a 5A
R2-- | (20090387433 O a(RI)a in which 10 R, |ndepend’e‘?ﬁ/§5§ﬁeﬁ’ﬁ%ﬁ7é
“another, is selected fromalkyl, (CH2)nOD, (CHZ)rrCN (CH2) nCOR5 or
(CH2) nCH2R5, where m=0 or 1 15 R2, R3, independently of one another, is
selected fromH, alkyl having 1 to 5 C atons, R4, independently of one
another, is selected fromalkyl having 1 to 5 C atons, heteroal kyl

havi ng 1 t SubstityteshbenzpdiodFPHI®E 20 ing | to 5 C atons, al koxyal kyl
having 2 to 5 C atonms, Hal, CN, COR5 or OH, R5 stands for OD, NH2, NHD

Cher D2, o8 e, el Shetl A ety febands o e

i ndependently of one another, is selected fromH, alkyl having 1 to 5 C
atons, al koxyal kyl having 2 to 5 C atons, aryl or
5 .

gigiv e
(R),

in which
10
R, independentiy of one another, is selected from alkyl,
{CH2)mOD, (CH2)WCN, (CH2)mCOR® or (CH2)mCH2RS5, where
m=Q0 or 1
15 R? R® independently of one another, is salectad from H, alkyl having
1 to 5 C atoms,
R*, indepandently of one ancther, is seiected from alkyl having 1
to 5 C atoms, hetercalkyl having 1 to 5 C atoms, alkoxy hav-
20 ing 1 to 5 C atoms, alkoxyalkyl having 2 to 5 C atoms, Hal,
CM, COR® or OH,
R® stands for OD, NH2, NHD or ND»,
25 A stands for CiHon where n=2, 3, or 4,

B stands for CpHap, where p=0, 1, 2, 3 or 4,



~aralkyl, 5 a, b stand for O, 1 or 2 and Hal stands for F, C, Br or 1,
10 and physiologically tolerated salts and sol vates thereof. Substituted
benzodi SXepie#exs7#nd t he use thereof as pharnmaceuti cal BISHERZEOIMNZHPedi ent s
“for the treatment of hypertension are #escribed, for exanple, in DE
2847623, BE 613210, BE 613212 and BE 613215. 15 The invention was based
on the object of finding novel conpounds having valuable properties, in
particul ar those which are suitable for the prepara- tion of nedi canents.
20 I't has now been found that the conpounds of the formula |I and

physi ol ogi - calfy t oligfeplepdenty bEosoanstiarakasiddied fofm Hawukypaavingul arly
val uabl e phar - nacolo%ical properties. In particular, they exhibit

particul ar effects of e§C atemsr akonaiavis? éap e aiuns aAyy o5 HT

reupt ake-inhi biting gﬁghakﬁ-lA- agoni stic actions and in sone cases very
high affinity to the®5HYTA receptor 25 subtype. The conpounds accordi ng
to ghe invention furthernore exhibit serotonin-agonistic or antagonistic
properties. Conpounds of the forrmula |I have particularly val uable

phar macol ogi cal, bpr op@ncifes 0, 1196 2dpounds are particularly suitable for
the preparation of 30 nmedicanents for anxiolytics, antidepressants,

anti psychotics, neuroleptics and hypertonics. The conpounds of the
formula | are $idit abkenkerfat ReCt rrair MO 20041058746 PCTI EP2003/ 023373 -3
ment and/or prophyl axis of various di seases of the central nervous
system such as, for exanple, strokes, cerebral ischaem a and for

[ edHeing. S SRakny LR LATPBRERESS:find S508RB Aerddiaum™.  hypod yeaer a
Substituted benzodioxepines and the use thereof as pharmaceutical active
ingredients for the treatment of hypertension are described, for example, in
DE 2847623, BE 613210, BE 613212 and BE 613215.

15
The invention was based on the object of finding novel compounds having
valuable properties, in particular those which are suitable for the prepara-

tion of medicaments.

20 it has now been found that the compounds of the formula | and physiologi-
caily tolerated salts and solvates thereof have particularly valuable phar-
macological properties. In particular, they exhibit particular effects on the
central nervous systemn, especially SHT reuptake-inhibiting and 5HT-1A-
agonistic actions and in some cases very high affinity to the 5HT4 receptor

25 subtype. The compounds according to the invention furthermore exhibit

serotonin-agonistic or antagonistic properties.

Compounds of the formula i have particularly valuable pharmacological
properties. The compounds are particuiarly suitable for the preparation of

30 medicaments for anxiclylics, antidepressants, antipsychotics, neuroleptics

and hypertonics. The compounds of the formula | are suitable for the treat-



ni a, depression, denentia, dyskinesia, neurodegenerative di seases, such 5
as Parkinson's disease, ALS, Alzheiner's disease, Lewy bodies denentia

or Hunt i WGBS MGndr one, Tourette's syndrone, anxi ety PCEEEPHAEEAd
menory inpai rnment and sl eeping di sorde@s, inflamration-induced hyper-

al gesia, cerebral oedemas, under-supply states (hypoxia). 10 The
conpounds of the fornmula | can furthernore be enployed for the treat-

ment and/ OrmBHPBHér!rf‘gf‘@h%ggr%g#igfe% PEIBIOnM Bl eBt RAlerilat FRARRISAAE. asso-

ci ated di sease sy unctional gastroi ntestinal diseases which

are associ sugrdas)ifohexanpleastibkes icereleas estheemizdnd éor peuCEIga$esics)- i n

particular (irrjtable bowe sgsngrome (IBS), ,or for the treatnent of

non- ul cer - r AN IANAGE Q?Q%fé:i)gy CNBRRYE. JEAYTBR, NYEP @il SEFRBEe- i nduced

obst i pati on,:,0 QAL | o] F-11) =Yg RS - LekEtaidve skin

di seases, 39'? hé%@;”%ﬁiggébéﬁg nﬁ?’l gf%%%%’,ﬁgdr%ﬁéﬁ%%&ggﬁ@n?gse? é%’h%}d ormul a |

are @l so suas BaHdndar's tiseasepAt BpAtzhendéos dis2@spr bphy bagies ddmeiatian

states, in g@at i cul ar, pai reirover ensitjvity reacti o_ngl ccur- ring in back
, e

conpl ai nt s, PW'WQ{PUJISiS_é@ Y0fb PWekRd PREUNRE 8NP 8INg &MY for the
treat ment %em% é%éﬁ?aﬁ?'s%e@?q HRBrddr8 Upnuhingatidi- ggtgﬂ(l?l,?eiaccur S

after abdom n perations. In a I on, the conpounds o or- mula l
pref er abl y dlgesiagoemiahgesiernasanindensuppiyesiates (napstiast hnmatic, diu 25
retic, anticonvul sive, neuroprotective and/or antitussuive action and are
therefore preferably suitable for the treatnent of inflammation-induced

hypgy al gesi pre EQﬁqprﬂdé PR | 684 RRTRRPE BB MpIBYEQREH theQrsatof
under - supply (hypoxia), conditions of pain, and for the amelioration of

- secondary nianhgrdiof prohaets af Bdamd2io04Nds8NeS dreasesEapddbs /888373 -4
The compounds Af it 0Ssd Qiiblotnd, dr'riiSblonat B8LrSRRISHRE! §i208sd JWhiLg drbeat ment
associated with pain andfor increased or reduced peristalsis, in particular
irritable bowel syndrome (I1BS), or for the treatment of non-ulcer-related
15 dyspepsia, absiipation, in particular opicde-incuced obstipation, of arthritis,
migraine, psoriasis or other irritative skin diseases, dysmenorrhcea and

fibromylagia.

The compounds of the formula | are also suitable for the treatment and/or

20 propnylaxis of pain states, in particular pain oversensitivity reactions occur-
ring in back complaints, burm injuries, sunburn and rheumatic diseases,
and for the treatment of postoperative pain and the iteus which frequently
occurs after abdominal operations. In addition, the compounds of the for-
mula | preferably have an analgesic, antiinflammatory, antiasthmatic, diu-

25 retic, anticonvulsive, neurcprotective and/or antitussuive action and are
therefore preferably suitabie for the treatment of inflammation-induced
hyperaigesia, for the treatment of cerebral cedema, in conditions of under-
supply (hypoxia), conditions of pain, and for the amelioration of secondary
damage of ischaemia

30



‘and/ or prophyl axi s of diseases of the bladder, in particular of irritable
bl ad- der ytal gi a, cystalgia, neuralgia or bladder neurosis. The term
uirritabW@}ﬂﬁﬁﬁﬁﬁg% stands for a chronic condition of iF¢TVERPHRIEE t he

| ower urinary tract 5 which occurs, i+dparticular, in wonmen. Synptons are
dysuria, inperative desire to urinate, pollakiuria, suprapubic and
diffuse pain on sitting. There is frequently a pronounced di screpancy

bet ween subjRCiiNe, sor?gt‘é“ mgufM%QEéﬁé%m@t%e% RS trediffediost

frequent causes are ers of the psychovVegetative or endocrine
system | r rariiédol mophﬂdﬂerofsi:mﬂsesb:étm bfesiden m@)ar‘iil@.ﬂadoﬂ“irrﬁabbtmw-

clinical pi such as urlna tract infection and es in the
| ower uri n&%y ?@8@ C@J?@&@e@%@% 5 ShEPH B i%r ("ﬁn@r'@rm fﬁg or spi nal
cord di Sea%@éddér%‘arﬁi%?%%%ﬁ:“d@ﬂn%&t%' &":‘?ﬁéﬁn of P uévaﬁzeyt,ﬁﬁa t&qtion of

serotonin reuptake inhibition, use can be nmade, for 15 exanple, of
synapt osorrmlfhid‘pbatkle”sl nﬁ*pebi:culan z(1WrgeretSﬁhptomar&mmfaumpEmtwacoI . 8

1993 het t Ful | ) ., J.

Shar oncor ke AR paliSRTRs: sl aBo o BRlS Ry oo Sttind dxles 1o
d th

SR (o rehterty Apthdureal difed ??*Z‘rf“é?ﬁ%e“ Aipie@lvercHipbis B! he

(2000), 114ige chpriive ﬁn@a!gs: Toe moq@ér@ezugmseawetsmmed!emr@imci e Eur J.

Ph | 19 143 F d

o ety es Paycianietaldive ardhidithr Syeler b Gonis HallBayfeladd |

usqgcan be tigedesroin 6thér élﬁﬁéal?ﬁ@tgfiﬁ ’ROch @s Lﬁr@?ﬁ?l?_ﬁﬁﬁt i?ﬁe(ﬂfbns(a@dossmn et
qal., Br. J. Pharmacol. 109 1993 618- 24 he i nvention relates to

the conpoustsnges iriseflewam Uaﬂﬁf"y'atﬁ%ﬁa@éﬁ@ve?eﬁ%aﬁﬁjﬁcefaﬁrﬁefwc QigaRe eF eoner s,

racemat es f . t,s and sol vates
t her eof asqﬁgﬁ&g%%? C&%éggéﬁ%A&&e%%%{'@?grﬁg&@%og&?ﬁ%'§)5I—FI'4 receptors
wi th sinmultaneously strong serotonin reuptake inhibition. WO 2004/ 058746
PCT/ EP2003/ 013373 -5 . .
For ex-vivo detection of serotonin reuptake inhibition, use can be made, for
15 example, of synaptosomal uptake inhibition {(Wong et al., Neuropsycho-
pharmaccl. 8 (1993), 23-33) and p-chlcroamphstamine antagonism (Fuller

et al., J. Pharmacol. Exp. Ther. 212 {(1880), 115-119).

Binding properties of the compounds of the formula | can be determined,

20 for exampie, by the 5-HT1A (serotonin) binding test (Matzen et al., J. Med.
Chem., 43 (2000), 1149-1157, in particular page 1156 with reference to
Eur. J. Pharmacol.: 140 (1987), 143-155).

For determination of the binding properties of the compounds of the for-
25 mulia | to the 5-HT4 receptor, use can be made of the test according to
Grossman et al. (Grossman &t al., Br. J. Pharmacol. 109, (1993), 618-24).

The invention reiates to the compounds of the formula | and and/or enanti-
omers, diastereomers, racemates thereof and physiologically tolerated

30 salts and solvates therecf as ligands of the 5 HT1A receptors and/for the
5HT4 receptors with simuftaneously strong serotonin reuptake inhibition.



The invention accordingly relates to the conmpounds of the fornula I

and/ or enantioners, diastereoners, racenmates thereof and siologically
toler- aWOAMMMSBE6and sol vates thereof as |igands of tl?é?TMﬁ"’ll@ﬂgptors
and/or 5 the 5HT4 receptors with sinulBaneously strong serotonin reuptake
inhibi- tion for the treatnment and/or prophylaxis of various di seases,
such as, for exanple, strokes, cerebral ischaemi a and for reducing
secondary danage caused by ischaem a, trauma, hypogl ycaem a,

schi zophreni a, depression, denentia, dyskinesia, neurodegenerative

di seases, stTbhira@nParnlkicosuingly t8athsiedbe, comBuntlsztfdhedornsuldil Seaiy, Lewy

bodi es derrent or Hu ton's ndr r et ndr anxi ety,

| ear ni ng an%n %&Fegﬁgwprs r#%@@ fh(?ir%‘% q{g{ﬁhyqicﬁ}é 'ﬁfﬁﬁg‘@’%n i nduced
hyper al gesi Qted%@it@@r@ sARSHETBSere oﬂggﬁgqﬁ@@@f HheStiat ea rbbyRerd ad/or
inflammatory intestinal diseases and associ ated di sease synpt ons,

funciional thesihtd necegptdnsavititsisaidtanscutiycirar§ serotarss oupiakel inkidih pai n
and/ or incrgasged  or uced | st al, si icular irritaple bowel
Syndrome. 1o e HESIHER SR Sitbisn PR SRR, cbkh Bbaltr eq
dyspepsi a, ohghpRakirgkes, icRrdishl is@HéémuéDQh@ﬂﬁ‘;*eﬂdé%%ec@haéiyp@émége
arthritis, mgraine, psoriasis or other irritative skin diseases,

dysmenor r hoeaused; iy i deipica trapaia) yraghsasma, penizapliraniapdepression,

cunbur n anc BN AERDER DLl RFSe S R o end e whi cn
freguently @ieedss Al tREhaBHRYE disbaspercily i@dﬂ:ﬁea @ile&ﬁs%ﬂﬂsoﬂﬂurﬁthﬁgt@h gdder,
i'n particular of irrl ‘table bl adder, cytal gia, cystalgia, neuralgia or

. bl adder neup¥ssirgme2FourRite HEEHIPEE. a@a@tm!ﬁ@w@a@@ MRNElEERSI TS, use of

t he conpou t / r

racenmat es tﬂ%ré}hg ancf’jg %ﬂagﬁaﬁgaﬁ@gla‘l?@u:‘té% e"rFj aI ?s an%‘ Sséoqgvi ai

t her eof forumdm-snr;@gastatew(m}@bx@) mﬂﬁmcm@tmfammah@séa@@é amtheand/ or
prophyl axis of various diseases, such as, for exanp strokes, cerebral

i schaeni a aREPaCHHed @Wﬁ@ym@”@awcﬁerab%@@%t&ﬁg@d igeasesrain
trare,  hypoal ¥eagmidd Wi BRERR ifereased or reduced peristalsis, in par-

ticular irritable bowsi syndrome, for the treatment and/or prophyiaxis of
non-ulcer-related dyspepsia, obstipation, in particular opiode-induced
obstipation, arthritis, migraine, psoriasis or other irritative skin diseases,
dysmenorrhoea, fibromyiagia, pain states, in particular pain oversensitivity
20 reactions occurring in back complaints, burn injuries, sunburn and rheu-
matic diseases, postoperative pain and the ileus which freguently occurs
after abdominal operations, diseases of the bladder, in particular of irritable

bladder, cytalgia, cystaigia, neuralgia or biadder neurosis.

25 The invention accordingly aiso relates {o the uss of the compounds of the
formula | andfor enantiomers, diastereomers, racemates thereof and
physiologically tolerated salts and solvates thereof for the preparation of a
medicament for the treatment and/or prophylaxis of various diseases, such
as, for example, sirokes, cerebral ischaemia and for reducing secondary

30 damage causad by ischaemia, tfrauma, hypoglycaemia, schizophrenia,

depression, dementia, dyskinesia, neurcdegenerative diseases, such as



depression, denentia, dyskinesia, neurodegenerative diseases, such as WO
2004/ 05374 .6 PCT/ EP2003/ 013373 -6 Parkinson's di sease hei ner' s
s

_di sease VA ERYOIW5H es dementia or  Huntington's syndrore:

syndrone, anxiety, |learning and mem -&y i npairnent, sleeping disorders,
I nfl ammati on-i nduced hoyperal gesia, cerebral oedemas, under-supply
states (hypoxia), inflammtory intestinal 5 diseases and the associ ated
di sease symRfRRBon't Wisddsenal SU2giHIBE S HddiRk, | BivG PRYRE ddrhehRtiabe

associ ated wth pain and/or increased or reduced peri- stalsis, in

parti cul ar Huntingeast esyoltemss yioiretiass Syparones arpdaty neatniag @ndrimeino-

phyl axi s of non-ulcer-rel ated dys SL.a.....abst 1,Q04 o.LRL .cul ar

opi ode- i nQLCEPBUET AT S ﬁgfv"h%%g’i gbf'“% ‘%’f‘i“ﬁ@%ﬁ“ g%?'?’ﬁ%‘igg%éﬁa'ot her

i rritativecaldpralbsdenids, RrRRS-suBpBIEaRS (hgooxial, itlaminadglantegtihal st at es,
in particular pain oversensitivity reactions occurring in back .

conpl ai nt s dignasas @anpdhe @éssosigind digeasasumpiRssdtNetiena gastrgintestinal

post operat i ' | | fre- s
bdom nar . Sseeae M gt dancdiBe Yk EPghaRisich 1Al date B 60, B
irritabl e kissigein nplidabgintablystweiotyindraes| fidrgha treatrhbadated/onpg-osi s.
15 The conpounds of the fornula | and/or enantioners, diastereoners,

race- mat eShyRESINUICEITRIRGYIPLPER CEFERaLEY s BRTISUBR @PSISyat es
t her eof Caﬂwd&%d%&i@%ﬁ%ﬂ,ﬁimg' ﬁgﬁ%ﬂ'ﬁse,g%htiﬁﬁs'd?gﬁﬁ aiﬁflrati\'fé‘sljal’l% and

veterinary nmediclne e conp e fornu and al'so the
st aoti ng nekees alysniarortiaa; fibwreylaga pain statss, impadidutar gajn pr epared by

‘met hods known per se, as described in the literatyre (for exanple in the
RIS, BIg

standar d wOVRSENSHUY ERACIAGISERUEY i HASKIRS VERHSHChen e
[Met hods ObyfY A8 HGodRat8IBeakEY IposRb IO baIPaNe iHebusShHichdAL.L) . o be

preci se under reaction _ _ _
quently occurs after abdominal operations, diseases of the bladder, in par-

ticuiar of irritable bladder, cytalgia, cystalgia, neuralgia or btadder neurosis.
15
The compounds of the formula | and/or enantiomers, diastereomers, race-
mates thereof and physiologically tolerated salts and solvates thereof can
be employed as medicament active ingredient in human and veterinary
medicine.
20
The compounds of the formula | and also the starting materials for their
preparation are, in addition, prepared by methods known per se, as
described in the literatura {for example in the standard works, such as
Houben-Weyl, Methodan der organischen Chemie [Methods of Organic
25 Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise under reaction
conditions which are known and suitabie for the said reactions. Use can
also be made here of variants known per se which are not mentioned here

in greater detail.

30 The compounds of the formula | can preferably be obtained by reacting

compounds of the formula Il with compounds of the formula [l preferably



condi tions which are known and suitable for the said reactions. Use can

al so be nmade Ihe[!e of variants known per se which are not nentioned here
Jin greaPér208E838746. 30 The conpounds of the formula | JEFBFEY¥RAPy be

obtai ned by reacting conpounds of th& fornmula Il w th conmpounds of the
formula I'll, preferably WO 20041058746 PCTI EP2003/013373 -7 with
conpounds of the fornula ilia or conpounds of the fornula IV with

conpounds Qfitnt A QUABA & tMe (dMeLIBNNE BF LBMELIARS P IR fRhRULB/ Witha process
for the preparation of the com 5 pounds of the fornmula | and

physi ol ogi cainppunds ef fictprewia ¥. and sol vates thereof, characterised in
that a) a conmpound of the formula Il L' R2--NVANN1Ili R3 a(R)a 10
in which t~' denotes Hor a nmetal ion and Rl, R2, R3, A and a have the

neani ngs i TekGaladicraasfard kot BQirotdss W@%@Ff&%rgﬁaﬁ BetHeofomul a |,
15 b) is reacted with a conpound of the formula I[Il' OIlIl OR4)ar O
5 pounds of the formula | and physiologicaily tolerated salts and solvates

thereof, characterised in that

a) a compound of the formula i
Ra—N" X N

0 (R,

in which L' denotes H or a metai ion and R', B2 R® A and a have the
meanings indicated above and below for the compounds of the for-
muia i,

15

b} is reacted with 2 compound of the formula il

o O
{ j@—(ﬁﬂb i
O

20 preferably with a compound of the formuia lila

)
O



20 preferably with a conpound of the formula Ilia O=Z:1CV b Ilia W
2094/ 058746 PCT(EP2003/013373 8 where, in the formula |1l and Ilia, R4
~and b h¥QR2H858#ani ngs i ndi- cated above and bel ow f FCHRB2EEMIBHENds of
the formula I, 5 ¢) a reduction stepd&-optionally carried out and d) the
resul tant conpound of the fornula | is optionally converted into one of
its salts by treatnent with an acid. 10 The invention furthernore rel ates
to a process for the preparation of the conpounds of the formula I and
physiologically tolerated salts and sol vates thereof, characterised in
that a) a corrpmmdeah thé dorhusianill antilia 1R Bad hhae #Ezmemmgam@ i n which

L2 denotes O, S el esterlfl
di azoni um gr ouff? %%at’gave é@gbﬁe ﬁ? g %}ég@pPH@ gﬂ”%ﬁ]%?cm ed 20 above
and bel ow for the conmpounds of the fornmula I, b) is reacted with a
conpound of the formula VI (R4A)b V R3 O 25 WO 2004/ 058746
PCTEEP2003/@)1337@duotion ataghisciptiRgalhRaarriBdand amndhave t he meani ngs
i ndi cat ed above and below for the conmpounds of the formula I,

d) the resuitant compound of the formula | is optionaily converted into

one of its saits by treatment with an acid.
10 The invention furthermore relates 1o a process for the preparation of the
compounds of the formula ! and physiclogically tolerated saits and solvates

therecf, characterised in that

a) acompound of the formula IV

15
Re—N" NN 2
MY
(RY,
in which L*denctes Ci, Br, [, OH, a reactively esterified OH group or a
diazonium group and R, R% A and a have the meanings indicated
20 above and below for the compounds of the formuia |,

by is reacted with 2 compound of the formula V

H, B ©
RO
R? 0O



“and optionally 5 c) the resultant conpound of the formula i is converted
into one of its salts by treatment with an acid. The processes according
_to the WRMEPHI*can be carried out in the sense of T HERHRYPGET
reaction, i.e. isolation and/or purifi®%ation steps are omtted as far as
possi ble and only the desired end product is purified and/or isol ated.
Alternatively, a purification and/or isolation step can be carried out
after each of if ffickARY F'eRCAADD neElveRRe Méarffgd RIEated abBife and
above-descri bed pro- cedures are al so conceivable. 15 Suitable
purification arelavedirdne sampoeipdsafthafmmmiad the person skilled in the
art, for exanple from Houben-'Jeyl, Methoden der organi schen Cheme
[ Met hods of Organic Chemistry], CGeorg-Thiene-Verlag, Stuttgart. 20 The
starting mater baloptibasihexanpl e the conpounds of the formula I'l, 111,
Ilia, IVor V, muy, if desired, also be formed in situ so that they are
not2i so- lated fromthe reaction mxture, but instead i mediately

ot h o -t neblconpoinstiaf batfRs Y Shife At if| b Rah bl Sl Tre "

formula I'll, peafiebablagsimebbwithencatipounds of the formula illa, and also
the reaction of the conmpounds of the fornmula IV with the conpounds of
the formula V, is generally carried out in an inert solvent. 30 Suitable

i nert sol V%%}ré{sg?sésoéac%%‘@@ltg theh}fg;ﬁ]eﬂﬁéﬁ %%H%g ﬁé‘?gd%%t Egﬁ?%e%t rol eum

et her, benzene, uene or I'ene; chlorinate >; rocar
2008/ 05874 & dile-pER200800): 38 TiatidiDandtioh pasfitaticthiteps erd phéthed as far

i1, 2-di chl oroet hape, carben tetrachloride, chloro- formor.
G chi or oneERRRSSIRE 8BRS, the R4S RS Gl RIEFRLEL ISR4TEies 2T/l PtatRhol

Alternatively, a purification and/or isclation step can be carried out after
each of the said reaction steps. Mixed forms of the above-described pro-
cedures are aiso conceivable.

15
Suitable purification and isciaticn steps are known to the person skilled in
the art, for example from Houben-Weyl, Methoden der arganischen

Chemie [Methods of Organic Chemistry], Georg-Thieme-Verlag, Stuttgart.

The starting materials, for example the compounds of the formula U, i,

iy
(]

llia, IV or V, may, if desired, aiso be formed in situ so that they are not iso-
iated from the reaction mixture, but instead immediately converted further

into the compound of the formula L

25 The reaction both of the compounds of the formula I with the compounds
of the formula lil, preferably with the compounds of the formula tila, and
also the reaction of the compounds of the formula IV with the compounds

of the formuila V| is generally carried cut in an inert solvent.

30 Suitable inert sclvents are, for example, hydrocarbons, such as hexane,

petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,



n- propanol , n-butanol or tert-butanol; ethers, such as diethyl ether,
diiso- propyl ether, tetrahydrofuran (THF) or di oxane; glycol ethers,

such asW® p48Bs6e gl ycol nonomet hyl or nonoet hyl et hdiCTERAGPYEAT gl ycol

di rethyl ether (digiyne); ketones, s#ugh as acetone or butanone; am des,
such as acetam de, dinethyl acetam de or di nethylformam de (DVF);
nitrites, such as acetonitrile; sulfoxides, such as dinmethyl sulfoxide
(DVEO) ; _caLhafas Hicbidefifjiofi@r fOXNISIARAANe, caHidh ftrdcPidfide, BAldioof
acetic acid; nrtro com 10 pounds, such as ni'tronethane or nitrobenzene;
esters, sufdmasr dithiprometnarcatigoheiy, such @s methamob stivdinal hisopeipdnebl vent s.

The reaction of the onpm%nd gmm Jormula |V with. c Qun%s of the
formul a vV NPrEERRP aMRpaER rqrzﬁ SEHRGh FRHETS HEE RS lgtfh}'gﬁ_ #i 9 nding
agent . 15R§W aitee, @@aﬂg@édﬁgﬂaggtmr&r%@@e?Iglnydaﬁé@fer@ﬁgm@ge usual in

organi c sy etic chemstry, h i'norgani c and organic, preferably
or gani ¢ basthylendsglgnpl resnometil tablanantigd sitherh &8udens glycel ditindm ne,

di i sopropyl am ne.  (DI.PEA), dinmethyl ani]ine ridine or, quingline. The
addi 11 on SPTER (FiRbaE Kelongss BicH H Atkiorerr Rlpatne ertiordabad 14,

al kal i ne eggifamiBs adinfeyslf axddmida Or epndpRAbenRhida @MbYRafiess, @uchf

anot her salt of a weak acid of the alkali or al kaline earth metal S,
pr ef er abl yasrcptarisis; saifoxidas.usrcheas dingihvrsuligideuMSRaycabes be

avout b1l SSEH Bk SERRRAE Bl TR AL i (e

oufgi n onepafindd & ebeniffemethzn s nideehzsod; eéS, suth BBthyllkeet se be

;advant ageous to carry out a reduc- tion step after the reaction of the

conpound ofatenEates, pmiktdnesaidne sRricbTOlyeRE.  Suitabl e reduction steps are
known to the person skilled in the art. The reduction step can
preferably be carried out by reduction using nmetal 30 hydrides, for

exanpl e coifpkesactedrabf thedidneesundsxaithé ésrmudla ¥ tvth tyrdpodeds oktel oyed are

Do Eo00%! borie Vs Genaraly tarriad ot i (e prasents of & act-binding sgent, C o 0
15 Suitable acid-binding agents are all bases which are usual in organic syn-
thetic chemistry, both inorganic and organic, preferably organic bases.
Examples of suitable organic bases are triethylamine, diisopropytamine
(DIPEA), dimethylanifine, pyridine or quincline. The addition of an inorganic
base, such as, for example, an atkali or alkaline earth metal hydroxide,
20 carbonate or bicarbonate, or of ancther sait of a weak acid of the alkali or
atkaiing earth metals, preferably of potassium, scdium, calcium or caesium,

may also be favourable.

The reaction of the compounds of the formula Il with the compounds of the

25 formula il or ilia is generally likewise carried out in one of the above-men-
tioned inert solvents. it may likewise be advantageous o carry out a reduc-
tion step after the reaction of the compound of the formula il and Hi or lila.
Suitable reducticn steps are known to the person skilled in the art. The
reduction step can preferably be carried out by reduction using metal

30 hydrides, for example complex metal hydrides. Examples of metal hydrides
employed are sodium hydride, calcium hydride, sodium berohydride and



"-11 lithiumalum nium hydride, diisobutylalum nium hydride or

NaA (OCH2CH20CH3) 2H2, as wel | as diborane, if desired with addition of
catal ysMO20848587%s BF3, AICI3 or LiBr. Preference is grvenr e tidddeti on
using conplex netal hydrides, such agi1NaBH4 and Li AlH4. Parti cul ar
preference 5 is given to reduction using NaBH4. Suitable solvents for
this purpose are, in particular, ethers, such as diethyl ether,

di -n-butyl ng&iﬁ&%ralul% :um%ﬁ%@%?diiséﬂ&@émiﬁrunérh%dﬁﬁéf%trhoxyet hane, as wel|

as hydrocarbons, such as "ben- zene. For a reduction using NaBH4,
prinarily MNatOTECEWOR HakHreah sl astibosnenbliesifag vife edditionwdt er and

| | i £.abl ' t. 10 Dependi n. the conditi
oo, the PRSI BB ok R elererehte i BORH A s AL | oS
reaction teppgjal hhre@aliﬁfldﬁaémw&@m@ﬁ&%@mm;m;cmf prifbrenbet ween

-20C and 140C, preferably between -10C and 130C and in particular
bet een abésiyived tanedutiiontusinoBaBth. Autable sivenie ferdhiapuprse &e be

converted into the associated acid-additi,o | £. usi n id, for
exanpl e by p@gﬁ%ﬁ?roﬁﬁﬁrs’e%ﬁ?\ﬁaﬁ @'ﬁkhﬁ%g?ﬁ{t ga—@puf)ﬂgttne%a!gﬁ: aﬁlaofaﬁﬂg racid in an
i nert sol veiiymsus 2<iirbihangbihafadas wRsiesiiepdrocaNape! alidroas bpi t abl e

acids for this reaction are, in particular, those which 20 give
physi ol ogi gheyFerca egrushice using MaBthuBrimerily alcpiaalsi sieh as maBan®ldigani c

5 TSR e S SR SRR

or thophos- phoric acid, sulfamc acid, furthernore organic acids, in
particular aliphatic, alicyclic, araliphatic, aromatic or heterocyclic
nono- or p&lEPERSING Yatrosedligns Ysed (fhe sppction tirga s Gehweskta i mir

- exanpl e f or i L d. oy . . . .  vaid d

di et hyl ace'ltEJ ?gcscaa@(?gg dr@%’ bﬁeﬁre%%ilu%? t%@%ﬁaﬁy%qg%ieg;ﬁé%ﬁ%% (‘:3| Ogglaﬁodf umaric
aci d, mal efliB0*@chchmdlydtatweani-A0°C antlar40C Capraferally betvasards10°C and

130°C and in particular between about 0°C and about 120°C.

A base of the formula | can be converted into the associated acid-addition
salt using an acid, for exampie by reaction of equivalent amounts of the
base and the acid in an inert sclvent, such as ethanol, and subsequent
evaporation. Suitabie acids for this reaction are, in particular, those which
20 give physiologically acceptable salts. Thus, it is possible to use inorganic
acids, for example sulfuric acid, nitric acid, hydrohalic acids, such as hydro-
chioric acid or hydrobromic acid, phosphoric acids, such as orthophos-
phoric acid, sulfamic acid, furthermore organic acids, in particular aliphatic,
alicyclic, aralipnatic, aromatic or heterccyclic mono- or polybasic carbox-
25 ylic, sulfonic or suifuric acids, for example formic acid, acetic acid, propi-

onic acid, pivalic acid, diethylacetic acid, malonic acid, succinic acid,

citric acid, giuconic acid, ascorbic acid, nicotinic acid, isonicotinic acid,
methane- or ethanesulfonic acid, ethanedisulfonic acid, 2-hydroxyethane-
30 sulfonic acid, benzanesulfonic acid, p-toluenesulfonic acid, naphthalene-

monc- and disulfonic acids, lauryisuifuric acid. Salts with physiologically



citric acid, gluconic acid, ascorbic acid, nicotinic acid, isonicotinic
acid, nethane- or ethanesulfonic acid, ethanedi suifonic acid,

2- hydr o¥V@R#4{§& 740 sul foni c aci d, benzenesul foni c aci dPCHERYCHBRESUI f oni ¢
aci d, napht hal ene- nono- and di sul foniig acids, lauryisulfuric acid. Salts
wi t h physiol ogically %O 2004/0587, 16 PCT/ EP2003/ 013373 -12 untol erated
acids, for exanple picrates, can be used for the isolation and/or

purificati ‘ ) ‘Pd*? the L .. i i relates, in
particul ar ?ﬁ‘@%ﬁ%séﬁﬁc’%un s'%o! l?tﬁeﬁﬁgﬁﬁﬁfé%ﬁ ?Sne-@lﬂ{\?\ﬁ%l{%%qéé% east one of
t he said ralidiad purtizationef the tbmppuefieof g fiveanlangs 1 ndi cated above or
bel ow. For the purposes of the present invention, alkyl denotes a |linear

or branched al kyl radical, preferably an unbranched al kyl radical which

has 1, 10 fhe ;ﬁveﬁt;;gr rﬁﬁa@s?%‘ltiﬁﬁé ,‘;iﬁrtﬁé’b%mb@u?sds%lﬁ‘tﬁe fordiMTPin ?ngnrray

be nono- or poly by hal ogen r exanpl e perfluorinated. |

al kyl radi adtich st EdHst caeiof theedaibyrabimatgeas one optref preddrrgd hreesanings

i ndependent.] y of the nunmber of car- bon atons of the al kyl radical, 1, 2,
3, 4or 5 H’é‘ﬁ@@@ﬁ YT FHEY; for exanple, a nethyl group (alkyl

radi cal having 1 carbon aton) may be 15 nono-, di- or trisubstituted by
hal ogen, and an ethyl group (al kyl radical having 2 carbon atons) may be
mono-, di -, Farithe purpnses-cidhe peesant ubsrnticor ady! gsndias edeear Bor al kyl
groups having. nore_than 2 carbon ataons, th ape ef er abl l.ies as
Por eyt TR Rl A BB iR R AT BubL Bt o BRS 1, ©° 0
ethyl , trifd @oucirs BydiorReprabiaEd 02 hyl 3 OF aBhRP¥hd rhHy bBeh&mE-Lor
preferably for isopropyl, butyl, 1sobutyl, sec-butyl or tert-butyl, but
al so for nfwénbyhaiogeadpieht jor eanmge yarinated i e il kasigaldasbbpasses

Lne £29 <2l oo Bt 2 0B BY SRR bSREF RN 1O

bon atems of the alkyl radical, 1, 2, 3, 4 or 5 halogen atoms. Thus, for
exampie, a methyi group (alkyl radical having 1 carbon atom) may be

15 meno-, di- or trisubstituted by halocgen, and an ethyl group (alkyl radical
having 2 carbon atoms} may be mono-, di-, iri-, tetra- or pentasubstituted
by halogen.
For alkyl groups having more than 2 carbon atoms, the same preferably
applies as for ethyl groups. Alkyl particularly preferabiy stands for methyl,

20 ethyl, trifluoromethyl, pentaflucroethy! or propyt, furthermore preferably for
isopropyl, butyl, iscbutyl, sec-buty! or tert-butyi, but alsc for n-penty,

neopenty! or isopentyl.

The term alkoxy encompasses ihe radicals -0-alkyl, whare alkyl has the
25 above-mentioned meaning. Preferance is given ic the radicals methoxy,

ethoxy and propoxy.

The term "altkoxyaikyl" preferably encompasses straight-chain radicals of
the formula CyHay~0-{CHa)w., in which u and v each, independently of
30 one anciher, dencite 1, 2, 3 or 4, whars the sum of u and v does not, how-

aver, excesed 5. Particularly preferably, u=1andv=1, 2 3or 4.



et hoxy and propoxy. The term "al koxyal kyr" preferably enconpasses
straight-chain radicals of the fornmula CuH2u+1-C (CH2)" _, in which u and

v each, ependent |y of 30 one another, denote 1, 2, LA where the
_sum of L}Ngﬁ?]d)& “¥88s not, how ever, exceed 5. Parti cul E%F&‘ﬁ?qé@!gzbly, u
=1 and v=1, 2, 3 or 4. WD 200410587463 PC 1EP20031013373 -13 The term

"aryl" preferably enconpasses an unsubstituted or nono- or
pol ysubstituted benzene ring, for exanple an unsubstituted or substituted

phenyl radi @ t@ @ﬁyiumefbﬁéuw Bhesmphs BN uBBubStiyshetibdbedr syst em of
benzene rings, such as, for exanpl e, ant hracene, phenanthrene _or naph 5

t hal ene ri r@olgWSénMed besApNe SiNef fo5 exeamlie agumsubelietrd of pepsitiated) kyI
al koxy, OX%FJHWF@% ar'%‘?{(‘r‘ﬁsﬁ}b%n@@& '&g dHL TR P AT Qg%@r acgfi cal as

radi cal s term "ara rerera y enco SSeés an ar

defined albmreeneqimgckads be '@ﬂeabiﬂyile raadicabnaspidetdntrcraboveapExanpl es
of suit 10 able aral kyl radical s i ncl ude, but are not restricted to,

bendyl, phdhglepeding sysipmenbramplas antiiigele sultituamis indvde aid.er oal kyl
pref er ably ef.i one or
nore car boném s a@idr%%!ﬁhﬁ%? cégﬁ@b ‘a trﬁ’e@ﬁﬁdﬁ%@g%@%@%éﬁbgﬁltrogen
or sulfur atom for exanple an alkyl oxy group, such as, for exarrpl e,

ket hoxy or thox - Y nmet h ano or i oxyet h group,
ol yoxyet hyl B Gt BB SR P EaE SRS nan i B0l RS ERESSr b opy ene
radi cals. 2hdve FHERBRRYBASIRN chifeal 84 BbhAd boobe. BihaEaRK Kufenot es H
or a group whi ¢h activates t am no nctlon or exanple a netal ion.

I n @ parti cable Iaaaikyi rpdefer inetlidenbotareemt, reklr aL,chtmt, ésnkyl, Bhetyptrapyhet al

T o B R S Al it o 1
particular Li, Na or K In the case of polyval ent
The term “heteroalkyl” preferably encompasses an alkyl radical as defined
above in which one or more carbon atoms have been replaced by at least -
15 one oxygen, nitrogen or sulfur atom, for example an alkyloxy group, such
as, for example, kethoxy or ethoxy, or a methoxymethyl, cyano or 2,3-
dioxysthyl group, polyoxyethylene or -propylene radicals or polythio-

ethylene or propylene radicals.

20 In the compounds of the formula {i, L' preferably denotes H ar a group
which activates the amino function, for example a metal ion. In a particu-
larly preferred embodiment, L' denotes H. Suitabie metal ions are, in par-
ticular, alkali metal, alkaline earth metal or aluminium ions. Preferred metal
ions are alkali metal ions, in particular Li, Na or K. In the case of polyvalent

25 metal ions, a complex of metal ion and two or more compounds of the
formula i often forms, where the compiex stoichiometrically generally
includes as many compounds of the formula {ii as corresponds to the

valency of the metal ion.

30 in the compounds of the formula IV, L? preferably denotes Ci, Br, |, OH, a
reactively modified OH group, in particular a reactively esterified OH group,



25 netal ions, a conplex of netal ion and two or nore conpounds of the

formula ill often forms, where the conpl ex stoichi ometrlcallg g}enerally
i ncl ude¥G¥0 Hﬁ??y*“conpounds of the fornula 111 as corr &&pBHRY

val ency of the netal ion. 30 In the eddpounds of the formula IV, L2
preferably denotes C, Sr, I, OH a reactively nodified OH group, in

particular a reactively esterified OH group, WO 2004/ 058746

PCTJ EP2003/59é|$1é§?en asﬂeglséw@rﬁys@ﬁ; Qﬂ‘bt@i hlisy HiOOyAiexs @FSdbamavhdiglyll-6 C
atons (preferab f'onyl oxy) or aryl sul fonyl oxy group” having

6-10 C atorsslf@tmrlexsércmﬂryisutﬁmsﬁsw geniphadng Bs10 Cortgnexiprefesably di azoni um

2L, o B A o o g e Bt L

conpl ex of farpsd gmt@;dgﬁ@wcp_?qgabfag Conprising a dissol ved corrpound of t he
formula 1 or a salt thereof and a solvent which is inert with respect to

t he5bi ol ogi cal activity of the conpound of the fornula I. Exanples of

Sul 10 ablee g0l MGMIGR el OG lBrod O | RAATDh eiratiBh ooy DRLDBABbosEbaDO! of

acetic aci résen enti on pr 0'Co ounds of

t he fornul @ dorhflex Whvahableesitiaticpsdtsy EmpridnBa dibanidati eunipounidesfe R, R4,
R5, A B, D a, b and Hal have the meani ngs i ndi cat ed above and bel ow
for the coffppipiasila isar@mih%ler%@frﬁncha I;’G!Vﬁﬁ B8 dNerd Wity eRBRADPe gi ven

t o compoun I t and for
H and at |§3‘3‘s OIénd'g wég’hé%b nds ﬁlﬁd—éﬁ% %ﬁﬁgz@ﬂg
D, 18, b, rnaatnjsdrﬂaénﬂsanﬂut!aefoneaampﬁ waidr ‘ﬁ@thaabb@tm@randtmabm/v for

#'he conpounds of the formula I. O these com pounds, particul ar
preference is given to those conpounds in which RLis in the 5-position

of the indghe drb88naRGeRid SiefsablyYretital €5 chRboln@s df RdPfiuta | in
which the radicals R® and R® stand for H, where R', R*, R> A B, D, a,b
and Hal have the meanings indicated above and below for the compounds

15 of the formula |

Preferance is furthermore given to compounds of the formula | in which the
radicals R* and R® stand for H and at least one radical R' stands for
(CH2)mCN, where R*, R®, A, B, D, a, b, m and Hal have the meanings indi-

20 cated apove and below for the compounds cf the formula i. Of these com-
pounds, particuiar preference is given to those compounds in which R' is in
the 5-position of the indole ring and a preferably stands for 1 and m pref-
erably siands for 0.

25 rurther preferred compounds of the formula | are those in which A stands
for CoHa, Where n = 4 and B stands for CpHg, where p = 1 or 0, where R',
RZR% R% R°, D, a, b, m and Hal have the meanings indicated above and

below for the compounds of the formuia 1.

30 Particuiarly preferred compounds of the formuia | are those in which R’

stands for (CH2)mCN in the 5-position of the indole ring and a stands for 1



erably stands for 0. 25 Further preferred conmpounds of the fornmula I are
those in which A stands for CrH21 where n = 4 and B stands for CpH2P
“where pWO 004958046 where R, R2 R3, R4, R5, D, a, b, rNEHBPIEOEREFe t he
meani ngs i ndi cated above and bel ow £qg -the conpounds of the fornula I.
30 Particularly preferred conpounds of the fornula |I are those in which
Rl stands for (CH2)nCN in the 5-position of the indole ring and a stands

for 1 WD 2 - EP )] 1 t S - and R3
tand for AR STARG0 81 ROBHE REDE o £ ABEIa O e R B her e
p = 1 or Oandtis@ndR4or B5iz,Bvhaneds Hal ohavehete)® BANDNgsdiHaliheated above
and bel ow for the. con o:ungs of the fg&g\uI? 5 _The radical s ngnr'g“i@ned
above as pihd BlEEBNGs Bdicples AbRYRRRE HEIRW fHINE SRMARIRELTERE (B YR nul ae
I, 11, ikia, 1V and V. In a very particularly preferred enmbodi nent of
the present invention, the 10 conmpounds of the fornula | are sel ected

fromthe followng sub-fornulae | a to | e and physiologically tolerated
salts and solvates thereof. N HC P N a dH 1!1 . ,

N-(3,4-Dih Jagigais @?Bﬁﬂ%‘éiﬁ@%%@ﬁpigtﬁf edares2iyo grerer A s F9Bat yi -

am ne /N HoQhas BNHformulae 4, i, e, IV and V.

In a very particuiarly preferrad embodiment of the present invention, the
10 cornpounds of the formuia | are selected from the following sub-formulae
| a to | e and physiologically tolerated salts and solvates thereof.

P
H
D’TN\/\/\[—d | &
@o N

15
N-(3,4-Dinydro-2H-1,5-benzodioxepin-3-y!)-4-(5-cyano-3-indolyYbutyl-
amine
a
H
O/TN / Ib
N
Qo N
H,C
20 3-{4-{7-Methyi-3 4-dihvdro-2H-1,5-benzodioxenin-3-ylamincjbutyilindole-5-

carponitrile



r H H3C 20
-{4-17- MAet hyl - 3, 4- di hydr o-2H 1, 5- benzodi oxepi n- 3-yi am no‘])butgl | i ndol e-5

car boNY® 2I0K853MS 20041058745 PCT1EP20031013373 -16 /RETERLPAI3ETI CHs

<

3-{4-(6- Met hy -16 -

| - 3, 4-di hydro-2H 1, 5- benzodi oxepi n- 3- y9ar ni no) but yl }i ndol e- 5-
carbonitrile 5 /N / HI// Id pNO- OH 01 H3IC 3 [4-(6-Mthoxy
3,4-dii ydro-2Hi, 5-benzodi oxepi n-3-ylar, ino)butyl]indole 5-carbonitrile

N Hle
A
H
O’TN lo
N
- CH,
3-{4-{B6-Methyi-3 4-dihydro-2H-1,5-benzodioxepin-3-ylamino )butytlindole-5-
carbonitrile
5
’{/N
N
ij/ / g
N
Q
/
H,C

3-[4-{&-Methoxy-3,4-dihydro-2H-1,5-benzodioxapin-3-ylaminobutyllindoie-
s-carbonitriie

0 a
| <:/>/j\/gwi_d e
C /
N
10 H

3-[4-3,4-Dihydro-2H-1, 5-benzodioxepin-3-ylmethylaminojbutyllindole-5-
carbonitrile

The compounds of the formula | according to the invention may, independ-

15 ently of the choice of the substituents and radicals describad above, have



NN 10 H

3-[4-(3, 4-D hydro-2H 1, 5- benzodi oxepi n- 3-yl ) net hyl am no) but yl ] i ndol e-5
car boni W 8485pR4 conpounds of the fornula | accordi ngPUBERRE/1A%Ent i on
may, in depend- 15 ently of the choicegyaf the substituents and radicals
descri bed above, have WD 2004/ 053746 PCT1EP2003/013373 -17 one or nore
chiral centres, in particular one or nore chiral carbon atons. If a

conpound of, def ined &ﬁfa?%ahfrég%g%?w%ﬁ%@ 8r klfe cH?fEP&érBBn gng of

more chiral centres, this ed conmposrtio In the
form of di fafcm“r@psmurs:t off e nmhmmpoé’ itien peesreling imennverﬂ:drehmezsebo al |
possi 5 ble such stereoi soners of c%ﬁmds according to the |Pvent|on

which may Welwirﬁhéefftfﬁﬁnégﬁtwp%f‘" S BFACMRAIN G RN RER G uni form
com  poundg,.Ohs %{ﬁe%}ﬁ t @s%fmékaﬁ"ﬁé ﬁﬁé@nt‘ir\(%n%ﬁn@i%@eﬂaeé}i ?8:%}?6”1 call'y

uni form conpoln case of mXtures of or nore stereoisoners,
t hesi ndi - ‘blleiwd:h sﬂe&e@e@r&er&nmmpo@a&epemdhglm tde firhveamdion, whiohdent i cal

proportions. In 10 the case of _m xtures of two stereoisoners which are
present in”&%%@'“pw@ Oﬁﬁﬁ‘%ﬁé’fﬁﬁg‘/aﬁ;r @%WCW’P@@X uﬁ‘?ﬁrﬂb%@s the term
racemc m ? URES drin the fshm E{‘ﬁuﬁ{a%%ecﬁtiw?or i ﬁ&é&éﬁ\{éﬂgﬁaa%ﬁuﬁf&ﬁ] to

racem ¢ m xtures of com pounds of npounds
accordi ng t:orrﬁmendavﬂearthemseaﬂ nhmtl,me@dfbm vhawapstareoiscagesttbe idiliagnost i ¢

agents and/ o matlcs or to her ctive.ingredients
whi oh are dIGHALPEHEORPRAT A fit 5 et o RS APRT 57 andl or
adjjgvant s ik EAg bhRpARRKIAG %Q%s&ﬁ@@%bﬁ%r@%ﬁéﬁéﬁ%@ uflpreosneti cs.
[The conpounds according to the invention are usually 20 enployed in the
't or m of ph@ﬁﬁm‘é@ﬁcb@pﬁ’aﬁfﬁ@msai antpadiesr thedsrmatracemoy mixtures is

used. The presant invention likewise relates to racemic mixtures of com-

pounds of the formula .

15 The compounds according 1o the invention can be used as therapeutic
agents, diagnostic agents and/or cosmetics or tegether with one or more
active ingredients which are different from the compounds according to the
invention and/or adiuvants in the therapeutic agents, diagnostic agents and
or cesmetics. The compounds according 1o the invention are usually

20 employed in the form of pharmaceutical, diagnostic and/or cosmetic for-
mulations. Such formuiations and processes or their preparation are

known {0 the person skilled in the art.

Examples of such formulations are suspensions, emulsions, solutions

25 liposomes, salts, pastes, biodegradable polymers, nanoparticles, tabiets,
coated tablets, dragees, film tablets, capsules, pills, granules, powders,
aerosols, drops or sprays comprising at least one compound according o

the invention.

30 The compounds or formulations according to the invention which comprise

at least one compound according io the invention can be administered to



mul ations. Such formul ati ons and processes for their preparation are
known to the person skilled in the art. Exanples of such fornulations are
suspensi ons, enul sions, solutions, 25 |iposones, salts stes,
biogegrﬁﬂéHW@@%%#&ners, nanoparticles, tablets, coatéﬁTV§%¥%ﬂ§?gﬁragees,
filmtablets, capsules, pills, granuld8- powders, aerosols, drops or
sprays conprising at |east one conpound according to the invention. 30
The conpounds or fornulations according to the invention which conprise

at | east ORRNCHRSENRES 6 0ERIMbIR 1bERIY HVatdRRalPRnBen peridiist ered to
WD 2094/ 058746 PCTI EP2003/ 013313  -18 humaris or animals, for exanple

| ocal | y or osgiyt, éntiavainoysiynthtiapeptanaativl subcubangauply itransgeanallis| v,
i ntraperitqneally, suhc eous Lrans ermal ly, nasally, buccally
and/ or i on?‘%ﬁﬂ%é%“&%% %ﬁ%‘ %é%%?ﬁ;%%%r%ﬁ furthernore relates to the use

of the compounds of the for- mula |I and/or physiologically tolerated
salts thereof for the preparation of pharmaceutical conpositions, in
par Bi cul ar T invantighelyibarmata rddles thes use Hh thrcoMBaYREs Phtne Brsui tabl e

dosage for ne_together Wtk ~SOlded, o]0 qui / or

sem -1 i qui g']' gé%&r‘gcﬂt&&;@%.é@ﬁ Ié&%ﬁ%@%ﬁﬁéi‘%ﬁ 'igrnthgdérlr}léb%@?@ﬁnéa%t ion with
one or nor ghbbhibbaticad tbvgckitiene dingiidricuizhby hometrdntioalfmetHaelsnThey r el at es
to pharmaceuti cal ositions com prising an effective anount of at

| east one GANARDIGHEFLUNYS HEbIRAISAGRIPEN NeriegRinoHiin gt I9asi one
physi ol ogi @l ik Al EF AP deRRlibia dRiTRAES: SATPAT dPARIGRAAF oHFEd s

. ¢
medi canents I n n or veterinary I Cln e excrprents are

organi ¢ or pirioganitic oad lbs heoredartnbt attivedingrestibittabl e for enteral (for
exanple oral), parenteral, topical adm nistration or for adm nistration
in the formof an inhalation spray and do not react with

The invention furthermore reiates to pharmaceutica!l compositions com-
prising an effective amount of at least one of the compounds of the formula
| and/ar one of its physiologically tolerated salis.

15
These compositions can be used as medicaments in human or veterinary
medicine. Suitable excipients are crganic or incrganic substances which
are suitable for enterai {for example oral), parenteral, topical administration
or for administration in the form of an inhalation spray and do not react with

20 the noval compounds, for example water, vegetable oils, benzyl alcohols,
alkylene glycols, polyethyiene glycols, glycsrol triacetate, gelatine, carbo-
hydrates, such as laclose or starch, magnesium stearate, talc, Vaseline.
Suitable for cral administration are, in particular, tablets, pills, dragees,
capsules, powders, granules, syrups, juices or drops, suitabile for rectal

25 administration are suppositeries, suitable for parenteral administration are
solutions, preterably cily or aguecus solutions, furthermore suspensions,
emulsions or imptants, suitable for topical application are ointments,
creams of powders. Tne novel compounds may also be lyophilised and the
resultant lycphilisates used, for exampls, for the preparation of injection

30 preparations. The compositions indicated may be sterilised and/or com-

prise adjuvants, such as lubricants, preservatives, stabilisers andfor wet-



20 the novel compounds, for exanple water, vegetable oils, benzyl

al cohol s,

al kyl ene glycols, polyethylene glycols, gl ycer ol triacetate,

gel ati n¥C ¥EP¥HE46hydr at es, such as | actose or starch, Mg ¥HiEtear at e,

tal c,
tabl et s,
dr ops,

f or

Vaseline. Suitable for oral adignistration are, in particular,

pills, dragees, capsules, powders, granules, syrups, juices or

suitable for rectal 25 adm nistration are suppositories, suitable
par ent ghg | Rllisiab r ks £k i r agueous

sol ut i ons. %P% ra{g%ﬂ‘@ B slSifbIORaRE & rﬁ@%ﬁ;‘?gﬁﬁe obhelie D?g%rg, e

t opi cal

erhore suspensi ons, ions or inplants, suitable for

applibstances) caleraottlaeors, andiorea piurality pd fiddinar. active ingregl-

conpounds ma%lspg%’so be .| yophilised and. the resultant |yophilisates used,

for exanpl &1

CERIRIP QPR Ut B WieTi®ect i on 30 preparations. The

conpositions indicated nmay be sterilised and/or com prise adjuvants,
such as lubricants, preservatives, stabilisers and/or wet WO 2004/038745
PC &/ EP200860 &88i3stration &s mhakgién spragniispesiple to sisietsprays whishi f yi ng t he
osnotic pressure, buffer . substances olorants, flavours and/qr a
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sprays which T“conprise the active ingredient either dissolved or
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used here

physi ol ogi gahisymapbermbeshis fdr eh@nyRetesharmy. ibpaRtiessdlutidnercaexsapl e

et hanol .

| nhal ati on solutions can be adninistered with the aid of

‘convent i onaAminigtered withthe aid ekeprrventigast NGalSTherefore also relates to
processes for the prepara- tion of pharmaceutical conpositions which are
characterised in that a com 15 pound of the fornmula | and/or one of its
physi ol ogi Tak gresemtateshtsal therefodd aisoosiaiad td processemforthe prdpapaght into
a suitable dosage formtogether with at
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25

30

tion of pharmaceduticai compositions which are characterised in that a com-
pound of the formula | and/or one of its physiological iclerated salts and/or
one of its solvates is brought into a suitable dosage form tcgether with at

least one solid, liquid or semi-liquid excipient or adiuvant.

The compounds according to the invention can generally be administered
here analogously to other known compounds having a similar action pro-
file, preferably in dosages of between about 0.05 and 500 mg, in particular
between 0.5 and 100 mg, per dosage unit. The daily dose is preferably
between about 0.01 and 2 mg/kg of body weight. However, the specific
dose for each patient depends on a very wide variety of factors, for exam-
ple on the efficacy of the specific compound employed, on the age, body
weaight, general state of health, sex, on the diset, on the time and method of
administration, on the excretion rate, medicament combination and severity

of the particular disease to which the therapy applies.

The efficacy of the compounds according to the invention for the treatment

of diseases of the bladder, in particular of irritable bladder, can be deter-



| east one solid, liquid or sem-liquid excipient or adjuvant. The
conmpounds according to the invention can generally be adm nistered 20
here an¥®HEH8I*% 0 ot her known conpounds having a si M4 HFPHEY pr o-
file, preferably in dosages of betweeB0about 0.05 and 500 ng, in
particular between 0.5 and 100 ng, per dosage unit. The daily dose is
preferably between about 0.01 and 2 ng/ kg of body wei ght. However, the

specific dasgq f..@rngécgfv %Ehﬁi%eﬁ%@%ﬁﬁr@m\ﬁﬁébrﬂr%ﬁ Y&r dgrvoief

factors, for exam Je on the efficacy of the specific conpound

enpl oyed, osirgittesremabodyielamesmibeddmewadr analogowdly teereth, sex, on the
diet, on the tinme and nmethod of admnistration, on the excretion rate,

medi canment conbi nati on and severity of the particular disease to which

the therapy apBki 8% meuling tAEfdieatyn afink ReceamPodRIkEcAEQPNSI ng to the
i nvention for the treatnment of diseases of the bladder, in particular of
i rrBtabl e bigaghiér ot ebnd.BRhaterasol \lx bwr 6B 6 SPET+ Bt Jbey ustarsee - 20

Using the SAPRATVADEIE eekvibie Soarans PeatEbysib i perthe ™l Toae
for neasur irgeH bgmneit: eatiledsbing ghenaed atteds thwvates dhtkedeturfmeli pschitz
et al., J. Pharmacol. Exp. Ther. 1943; 79: 97-110. The substance to be

i nvest i gat Edcisdicadabriketdy simultansovmintranesitpnaabinietianohbEEhmikei ed
food . e pelag given. | _ i .
excreti on Coopyloela® 5o Btdn biEeRRIE BnblpdRh ol SEEERE A 0O

m hkg of phrweotpgbleabesaksienstiEdiby gantld MBLhgt &f ynakbdomeadrabovet rat i on
of the sub 10 stance, the bl adder was enptied by gentle nmassage of the

abdonen abé’?/%b’adﬁ!@f‘b]lh%%?@ arerRidosepuendly kepliismglrialish xagns MYveRabol i sm
R T T et o R B
as a funct totheivdo$en prefarbblyficcreasanphe exctetivel a9a hasctidnl & dasepbser ve
the excret iw?trila, ?c];r &a%pﬁg,t ilt %eing possible io observe the excretion of a greatly
15 increased amount of uring, preferably at least a 2-fold greater amount of
uring, at a dose of about 100 mg/kg. The effect on urine excretion in nor-
mal rats is tested analcgously (i.e. without induction of increased urine
excretion, see above). Here too, the compounds according to the invention
preferably increase urine excretion as a function of dose, with it being pos-
20 sible in many cases here to observe the exaretion of an increased amount
of urine, for example a 5-fold greater amount of urine, even at lower doses
of the compounds accordging to the invention, for example at about 30

mg/kg po.

25 The ciassical animal mode! for irritable bladder is described in Ghoniem st
al., Neurourol. Urodyn. 1995; 14: €57-65. In female apss, irritable bladder
is induced by direct infusion of acetone into the bladder. The animals are
kept in metabolism cages designed for continuous monitoring of miction
(urination) of the animals. The frequency, emptying volumes and flow rate

30 of the urine are measured continuously via urine flow meters. Comparison

of urea absorption before and after acetone infusion shows that urea



15 increased anmount of urine, preferably at |east a 2-fold greater anount
of wurine, at a dose of about 100 ng/kg. The effect on urine excretion in
nor - e 2004938346 est ed anal ogously (i.e. without indU iR OIEHEr eased
urine excretion, see above). Here togj -t he conpounds according to the
invention preferably increase urine excretion as a function of dose,
with it being pos 20 sible in many cases here to observe the excretion of
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irritabl e bl adder |s described in rol. Urodyn.
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after acetone I nfusion and reaches re-acet one infusion base
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bl add h b d t r._acet one
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frequency of enptying increasing greatly Wi picture of frequent
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70% Syste )ser vat i behayi our, . of e 5 f our
weeks showg%%g @g % %&5\9%%&@ bg%wg @Hg §¥ &hg ”?FT%% r“tr$ Hgﬁ?ggﬁ%‘l activi
l%Oht ies as tmbm@tycm@@m@sr@aram discEhRIrEahy PERRION aakinidirawet ed
ehavi our
the compounds according io the invention in usual dosages and in par-
15 ticular dosages as described above, such as, for example, dosages of 3,

10, and 30 mg/kg, a dose-dependent nermalisation of bladder function can
preferably be observed.

Example 1
20

Synthesis of N-(3,4-dihydro-2H-1.5-benrodioxepin-3-yij-4-{ 5-cvanc-3-
indole)butylamine (= EMD 78068)

The synthesis of the siarting material used here is known from the litera-
25 ture (Sci. Pharm. 201, 69(1), 11-20).
4 g (24 mmol) of benzo[b}-1,4-dioxepin-3-one and 5.2 g (24 mmol) of 3-(4-
aminobutyl)-1H-5-indolecarbonitrile are dissolved in 270 mi of methanol
and refluxed for 2 h. After the batch has been cooled 1o 10°C, 1.4 ¢
{36 mmol) of sodium borohydride are added in portions, and, after one
30 hour, the mixture is refluxed for one hour. The baich is evaporated to dry-

ness and taken up in ethyl acetate.



‘patterns, such as self-groom ng, scratching and fondling, increase
consid- erably. These changes in behavi our observed in apes are

“consi st &¥M 2408744 he clinical picture of considerabl e BEEEBHOHPISEENd
pain. On adm nistration the conpoundg2according to the invention in
usual dosages and in par 15 ticular dosages as descri bed above, such as,
for exanple, dosages of 3, 10, and 30 ng/kg, a dose-dependent

| |
Do ot noo ksl G (AP Bha R SR yoBiEh ERBl b e IR AT ¢ *
i ndol e) but yi§ @htareatograghie@ aﬁ%sma’éngesmumwsangta T:Benigtuae tof ethyiat er i al

used here is known fromthe |itera- X §§ Pharm 20 69(1),
11-20). 4 @€ erﬁ%l@{}@i@?&@ﬁ%@[%’]‘@iﬁ@ﬁ%%p NoAeiyio 2 ¢ (24 ol )
of 3-(4- a k 1l r di ssolved in 270 m of
met hanol ;Bné&%reg?%gémlg}?gd E;an Q%i(??é?&?%é&étg gﬁﬁﬁas been cooled to 10C,
1.45 (36 mmol) of sodi um bor ohydri de are added in portions, and, after
one 30 hour, the % e is refluxed for one hour. The batch is

evapor at ed - dﬁﬁ'!ﬁ and taken up in ethyl acetate. WD 2004/ 052746

PC1' | EP2003G 33?&@ =420 AkEelg Washizpg W ghygvat er and drying using

) e
magnesi um sul fat e, e resi i s chromat ographed over a silica-gel
col um usi rgHN fausd: rﬁl){ﬁ&r(ﬁ ofi: 6182yl N:&céf at e and i sopropanol, giving 1.86

g (16% of ,,_% gI H 1, 5-
benzodi oxeﬁMTq'g E‘X ano- 3-i ndol e) butylamne. 5 m p.: 166-168C CHN
cal1@ul ated: C 65.39 H 5 70 N. 8.80

( Example 2

Synthesis of 34-(3 4-dihydro-2H-1.5-banzodioxepin-3-viimathylamino)-
butvilindole-5-carbonitrile {= EMD 87322)

15
The synthesis of the starting material used here is known from the litera-
turs {J. Med. Chem. 1984, 27, 570).

a) At room temperature, 22.5 mi {81 mmol) of RedAl® are added slowly to
20 a suspension of 5.2 g (27 mmol)} of 3,4-dihydro-2H-1,5-benzodioxepin-
2-ymethylamide, which results in a iemperature increase to 30°C. The
resultant sclution is left to cool to room temperature over 2 h. 100 mi of
water are subsequently added dropwise, and the mixiure is extracted
three times with 30 mi of ethy! acetate. The combined organic phases
25 are dried using sodium sulfaie and evaporated aiter the salt has been
filtered off. The resultant ¢il (4.3 g; 83%) is so ciean that it can be

reacted further without further purification.

b) 4.3 g (24 mmol) of 4-(3,4-dihydro-2H-1,5-penzabenzodioxepin-3-yl)-
30 methylaming are dissolved in 100 mi of acetonitriie, and the solution is

refluxed for one howr. After cooling, a solution of 5 g of 3-{4-chioro-



CHN found: C 65.39 H 5.82 N 8.77 [ills+H +, (ES'-MS): 362 10 Exanple
2 Synthesis of 3- é4 (3 4-di hydro-2H1, 5- benzodi oxepi n- % net hvl am no) -
but vI | i WEBREEESEA bonitrile (= EMD 87322) 15 The synt h@g' Bt oRET3

starting material used here is known -f23mthe litera- ture (J. Med. Chem
1934, 27, 570). a) At roomtenperature, 22.5 mM (81 mmol) of RedAi (r) are
added slomy to 20 a suspension of 5.2 g (27 mmol) of

3, 4-di hydro- 2&&1%&@@%@ x@éﬁﬁune is %dwln%an@ﬁ&wﬁ@mﬂﬁre mleﬂu]@xé&ﬁwats ina

tenperature increase to resultant solution is [eft to cool to
room t enper at turthasviér h 2TIhC mmtaﬂng@%ﬁamwhngrd tise bsacjivensdlyticry dieel
dropwi se, and, the.m xture racte three tinmes wth 30 m_of ethyl
acetate. The %ﬁ%l%ﬁaﬂ%‘?@&rﬁ%’%ﬁaﬁ& gregr%’%dféi%ggnei |"Y%te's§8fjl?ﬁ1 sul fate
and evapor at eghafddehrddigmaahdithss nﬂ%ﬁ@i;nthhil ézﬁéﬁqxfﬂfrf ﬂeﬁhﬁarﬁ@ bsant oi |
(4.3 g; 83% is so clean that it can be reacted further WIthOUt further

purif i cati on. hg¥ bgeB ctgfe(cmweﬂﬁmd)umfsulfeie the sclvent is removed in a rotary

4- (3, 4-di hydro-2H 1 obenz math | anine

i S0l ved | n SHPHPIG SHLARS AT Lo 2o PP RR O Pie PUIRELAGT o
one hour. Aftérs:!ﬁﬁoéélﬁmuﬁ.;Sphé”ptédu&f‘ra%t;@nQfas3'af ér sbsuratidl) peeh-058746
PCT/; 20031013373 -23 butyl)indol e-5-car bonitrile is added and t he

mxture is retatas &@n ethyhaceiate aag pegtang, Brd theneedian gystalstesrecool i ng

of the reacti n V. stirred
o th 550 " oPlasRbitrtRteal SRR 16 diSeBMERR ERIG A I A e, hyl
ethey . After phehg0dag(4%pbate protest heaordhvarhtever sodium sul fate, the
solvent is renoved in a rotary

m.p.: 78°C
[M+H]", (ESI-MS). 376

15 An analogous procedure to Examples 1 and 2 gives the compounds:

3-{4-[7-methyi-3 4-dinydro-2H-1,5-benzodioxepin-3-yiamincjputylindole-5-
carbonitrile (EMD 85350): [M+HT", (ESI-MS): 376

20 3-{4-(6-methyl-3,4-dihydro-2H-1,5-benzodioxepin-3-yiamino)butyllindole-5-
carbonitrile (EMD 87319); [M+H]", (ESI-MS): 376

3-[4-(6-methaxy-3,4-dihydro-2H-1,5-benzodioxepin-3-ylaminobutyllindole-
S-carbonitrile (EMD 87326); (M+H]", (ESI-MS): 392

[~
[&)]

Example 3

The efficacy of the compounds of the formula | is checked by means of the

foilowing investigations:



“evaporator, and the resultant 9.2 g of crude substance are purified over
a silica-gel colum. The product fraction was, after evaporation

_preci pi WQWH8T460m et hyl acetate and pent ane, and the"@"&?ﬁ“?-ﬁﬁ@ %rystal s
were subsequently recrystallised fropudiisopropyl ether and ethyl
acetate, 10 giving 0.3 g (4% of the product as nonohydrate. mp.: 78C

[ MtH +, (ESI-MS): 376 15 An anal ogous procedure to Exanples 1 and 2 gives
t he conpou . it

3-(4- [ 7 et B SC09ni 1Rptake;phipiion was investigated with the aid of SNAPI% do - 5-
carbonitri Ben@EWﬁﬁSﬁ!@mitio[ﬁW-ﬂﬁv, metEsic dfSong &8 22 (Neuropsycho-phar-
3-{4-(6-rnet 1 5 benzodi oxepi n- 3-yl am no) but yl } i ndol e- 5-
carboni tri ﬂ@‘%’lﬂ\ﬁﬁ%ﬁ%%g (ESI-MB): 376

3-[ 4- (6-net hoxy- 3, 4-di hydr o- 2H- 1 5- benzodi oxepi n- 3-yl am no) butyl ]i ndol e-
5-carbonitrile (EVMD 87326); [Mr}-l]‘, (ESI-M5): 392 25 Exanple 3 The

ef f bcacy offhehendiogpoumerticsfo thaebHEM Aurkasptar svashirikediney witatis aff t he

foll owi ng i_pyestigations:, 3.Q.WD, 20 46 PCTE 03/013373,., -24 The
ser ot oni n Pgﬁl?[%"l'(gﬁ’%l% ’F’Pgﬁ %@nﬁg%%‘gﬁ% WYk 'E%ﬁ?@ ieMof*3sy napt o-
somal upt agﬁzﬂﬂ)hﬂ ’QJ!_CMENT b&hgié?ﬁmﬂﬁ? Bege o 55 PO BéreRbe 16 MRIT Sy O- phar -
macol . 8 (1993 - The binding properties to the 5HT1A receptor

was determ!V\ﬂﬁ@i{iW)aﬂﬂ% -166)t he 5-HT1 A (serotonin) binding test
(Matzen et al., J. Med. Chem, 43 (2000), 1149-1157, in particul ar page
1156 with ref er ence to Eur. J. Phar- macol .: 140 (1987), 143- 155) .

10 In order to determine the binding properties io the 5-HT4 recepior, use was
made of the test in accordance with Grossman et al. (Grossman et al., Br.
J. Pharmacacl. 108, (1893), £18-24).

The following values were found hare:

Compound SHT1A 5HT4 SSRI
{iCso in nMmolfi) (1Cso in nmcifi) {1Cs0 in nmol/l)
EMD 76066 0.5 n.p. 8.0
EMD 87322 40 8.4 0.6
EMD 85350 3.0 n.p. 4.0
EMD 87319 20 n.p. 3.0
EMD 87326 0.8 n.p. 1.0

15 1.p. = not performed



10 In order to determne the binding properties to the 5-HT4 receptor,
use was _nmade of the test in accordance with G ossman et II} ( ossman et
~al., 8r WOMMSMSmcol . 109, (1993), 618-24). The fol I'dvi'H gz P38 were
found here: Conpound 5HT1A 5HT4 SSRI-2&-C50 in nmolll) (1C50 in nnolil)
(1C50 in nnmol /1) ENMD 76066 0.5 n.p. 8.0 EMD 87322 4.0 8.4 0.6 EMD 85350
3.0 n.p. 4.0 EMD 87319 2.0 n.p. 3.0 EMD 87326 0.6 n.p. 1.0 15 n.p. =

ot perf or Mg HBAA0SHARA AaRGH FEARIANSA LampdkRicRhe exanpl es bel ow

relate to pharnmaceutical conpositions: Exanple A Injection vials A
solution of 100 g of the actlve |ngred| ent of the fornmula | and 5 g of

di so- 5 di r.o, e{}‘g% hagt. 31 of bidistilled water is adjusted to
pH 6.5 %%—H%d ?l Cld sterile filtered, transferred into

i nj ecti on W $distion bﬂ%@g'd’*’%ﬁé‘a@ﬂ@@rﬂg%&éhith@'@rfdr'f‘iz@rﬁsaraﬂg gEaigst under
sterile conditions. Each i : ection vial contains of active

i ngbedi ent diurg hEfeggsrehBsp'SRiEHo 3 &ftfrhi@ﬁ!fﬁedﬁvﬁtﬁiﬁ%a@ﬁi tp ot &he active

1200 g of bons Bl s pcid FRHEHhetbhdrarkiSdMupdBeBOT RS £.00°

supposi t or Waopbilisatingded stagile toaditibie ahdgeeti ot derlSicfisarnpiditidds. Sol ution A
solution is prepared from1l g of the active ingredient of the formula I,
9.38 g of RaEFMACECLgN \pbconiginged gl %ﬁ@ﬁpﬁa”ﬂgemﬂzo and 0.1 g of

10 Example B: Suppositories
A mixture of 20 g of the active ingredient of the formula | is melted with
100 g of soya lecithin and 1400 g of cocoa butter, poured intc moulds and
aliowed to cool. Each suppository contains 20 mg of active ingredient.

15 Example C: Solution
A solution is prepared from 1 g of the aclive ingredient of the formula |,
©.38 g of NaH2P04 - 2 H20, 28.48 g of NagHPO4 - 12H20 and 0.1 g of
benzatkonium chioride in 940 mi of bidistilied watier. The pH is adjusted to
6.8, and the solution is made up ic 1 | and sterilised by irradiation. This
20 solution can be used in the form of eye dreps.

Example D: Ointment
500 mg of the aclive ingredient of the formula | are mixed with 98.5 g of
Vaseline under aseptic conditions.
25
Exampie £: Tablets
A mixture of 1 kg of active ingredient of the formuia 1, 4 kg of lactose,
1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
pressead to give tablets in a conventional manner in such a way that each

30 tablet contains 10 mg of active ingredient.



"benzai konium chloride in 940 m of bidistilled water. The pH is adjusted
'to 6.8, and the solution is made up to 1 1 and sterilised by

Jirradi afWORIMIPAIHS 20 sol ution can be used in the form BfJT@?éﬂoérﬂtﬁé@
Exanple D. G ntnment 500 ng of the actiase.ingredient of the fornmula | are
mxed with 99.5 g of Vaseline under aseptic conditions. 25 Exanple E
Tablets A m xture of 1 kg of active ingredient of the formula I, 4 kg of
| act ose, 1. ,,?.,(é&ﬂ &IFpﬁé‘ét%dstta% , 0.2 kg of talc and 0.1 kg of magnesi um
stearate ?‘—prgssvd lets in a conventional manner in such a
way t hat eaﬁble@%réqivéssed:amiagnssigt@o Exaofpla &t arvesiingrepdindntcoaldd in
20041058745 PCTlEP20031013373 -26- Exanple F: Coated tabl ets Tabl ets are
pressed andt 6%‘{?3'1 ‘?ﬂ@bmﬁﬁﬁﬁ‘b?"ét B GRRH SBiTRTR IRplaigataigh falc.draga-
conventi on %HQ with a coating of sucrose, potato starch, talc,
traga- cant "5 Exanple C. Capsules 2 kg of active |ngred| ent of
thexFormula | are |ntroduced into hard gelatine capsules in a

conventi ong _Ié‘la (ih a way that each capsule con- tains 20 ng of

the active AR Ua CaPBRanpl e H Ampoul es A sol ution of 1 kg of
active 1ngre %F”anﬁ’Je i’hg?‘e& i9hBH s ol 8 q a‘re %r&&d@e%tzhid 194t Jdiffe 1 S
sterile fllte tranSterred into anpoules, |yophilised under sterile

condi tions Gamumahajcmmmtlosale“naheercmrmml Dwsy tEaickacinpapdide comt ai ns
tains 20 mg of the active ingredient.
10
Exampie H: Ampoules
A solution of 1 kg of active ingredient of the formula | in 60 | of bidistilled
water is sterile filtered, transferred intc ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains

15 10 mg of active ingredient.



15 10 ng of active ingredient. WO 2004/058746 PCT/ P2003/013373 -27
Patent Cl ains 1) Benzodi oxepines of the fornula 1 5 As i /B / £R4 b |
'R3 O RRAVRMUOSTHE which 10 R, independently of one anBtHEFXOPLIEE ected
fromal kyl, (CH2) nmOD, (CHZ)rrCN (CH2)27COR5 or (CH2) nCH2R5, where mrO or
1, R2, R3, independently of one another, is selected fromH, alkyl having
15 1 to 5 C atons, R4, independently of one another, is selected from

al kyl having 1 to 5 C atons, het paaaitkyiaiddgving 1 to 5 C atons, al koxy
hav- ing 1 to 5 C atons, al koxyal kyl having 2 to 5 C atons, Hal, 20 CPS,
COR5 or OH, R5 stands for OD, NH2, NHD or ND2, A stands for C ;Ha, where

25 wh o 1, 2, 3 4, WO
2004e/ 05874%§1P§ﬁr§|9%%%3%§3%’&%?§wa |ﬁ(rjgp2ndently of oﬁ; anot her, is

selected fromH, alkyl having 1 to 5 C atons, al koxyal kyl having 2 to 5
Cat50ms, aryl or aral kyl

R>—N \; \ - < @"(R4)b j

in which
10 R independently of one another, is selected from alkyl,
(CH2mOD, {CH2)mCN, (CH2)mCOR® or (CH2)nCH2R5, where
m=0or 1,

R? R? independently of one another, is selecied from H, alkyl having
15 110 5 C atoms,

R*, independently of one another, is sslected from alkyl having 1
to 5 C atoms, heteroalky! having 1 to 5 C atoms, alkoxy hav-
ing 1 to & C atoms, alkoxyaikyl having 210 5 C atoms, Hal,

20 CN, COR® or OH,

R5 stands for OO, NH., NHD or ND»,

A

A stands for CpHo, where n= 2, 3, or 4,
25
B stands for CyHz, whare p=0, 1, 2, 3 or 4,



5 a, bstand for 0, 1 or 2 and Hal stands for F, d, Br or | and
physiologically tolerated salts and sol vates thereof. 10 2%}
Benzodi B¥@HICHBE7Hf the formula | according to O ai m 1, PCHEPAEI¥¥Eed in
that the radicals R2 and R3 stand for28.- 3) Benzodi oxepi nes of the
formula | according to aim1l or 2, charac- 15 tensed in that the
radicals R2 and R3 stand for H and at |east one radical Rl stands for
(CH2) nCN. 4) Beypizodi mb%% A ~ Aiglgd i | b , 2 or
3, char- acter ?;ged int ae?y%%n%%?%aﬁ%ﬂ%rhstaﬁ?%?gﬂ?I}-:%%! Hﬁf‘gﬂgéi ndol e
ring and 20 a prefefdblyCsatamdsakorydikgrithuing? éb ér Glaitymst amytisr f or 0. 5)
Benzodi oxepi nes of the ,%ﬁrmjl a | according to one of the preceding
clains, characterisef"@®W'that A stands for CnH21 where n = 4 and B |
stands for CpH2p where p = 1 or 0. 25 6) Benzodi oxepi nes of the fornula I
according to one of th(?tc&recedi ng clainms, characterised in that Rl
stafds for (CH2) WCN sianchier 8- pesidarth of the indole ring and a stands
for 1 and mstands for O, R2 and R3 stand for H, A stands for C, H2,
where n = 4 and B stands for CpH2p 30 where p = 1 or 0. WD 2004/ 058746
PCT/ EP2003/ 03383 - 2&indk fBerzoglimepi nes of the formula | according to
one of the preceding clains selected fromthe group consisting of
N (3, 4-di hydro- 2H 1, 5- benzodi oxepi n- 3-yl ) - 4- (5- cyano- 3-i ndol yl ) -
butylamne , 5 _ - - ;
3- {4 7- met hyl B PWER IS S olerate 3R T 8RRt VP o) but yi 3 -
10
2) Benzodioxepines of the formuta | according to Claim 1, characterised

in that the radicals R? and R stand for H.

3) Benzodioxepines of the formula | according to Claim 1 or 2, charac-
15 terisad in that the radicals R? and R° stand for H and at least one
radical R' stands for {CHz)mCN.

4) Benzodioxapines of the formula | according o Claim 1, 2 or 3, char-
acterised in that a (CH)RCN is in the S-position of the indole ring and

26 a preferably stands for 1 and m preferabiy stands for 0.

Benzodioxepines of the formula | according to one of the preceding

¢
e

claims, characterised in inat A stands for CyHan wheren=4and B
stands for CHop whnerep =t or O
25
8) Benzodioxepines of the formula | according 1o one of the preceding
claims, characterisad in that R’ stands for {CH2)mCN in the 5-position
of the indcle ring and a stands for 1 and m stands for 0, R® and R®
stand for H, A siands for C,Hz, where n = 4 and B stands for CoHyp

30 wherep=1or (.



i ndol e5-car bonitril e,

_ 3-(4-(6-net hyl -3, 4-di hydr o- 2H 1, 5- benzodi oxepi n- 3-yl amn but¥1}

i ndol e- LR HCHBING i | e, 3- [ 4- ( 6- met hoxy- 3, 4- di hydr o- 2H-BCT/ERP28053/613373

5- benzodi oxepi n- 3-yl am no) butyl ] - 10-pgdol e-5-carbonitrile and

3-[4-(3, 4-di hydro- 2H 1, 5- benzodi oxepi n- 3-yl ) met hyl am no) but yl | -

i ndol e-5-carbonitrile. 8) Process for the prepar ation of benzodi oxepi nes

Chat 2) & oo SIoeRe o b oRfeT sckh¥ing 1o of pF RELRD 7, '

which L' denot etaimsoselectedtam irengeang cﬁbns;mgcﬂ?: A and a have t he the
meani ngs indic . )..LS reacte a conpau q f the
formula ill @%%428% ﬂ'@é‘é?%ﬁ °peqy Eé%@@l%@g:f%& ~CYSP-orinasy '(R4)b 111

Ot"~ where, ,%rrrul alll, R4 and b have the neani ngs indicated
above and bel ow r the in d ai ml, 5 and optionally
5 3-{4-[7-methyi-3 4-dihydro-2H-1,5-benzodioxepin-3-ylaminolbutyi}-

indole-5-carbonitrile,
3-{4-(6-methy!-3 4-dihydro-2H-1,5-benzodioxapin-3-ylamino)butyl}-
indole-5-carbonitrile,
3-[4-(6-methoxy-3,4-dihydro-2H-1,5-benzodioxepin-3-ylamino)butyl]-
10 indole-5-carbonitrile and
343 4-dihvdro-2H-1,5-benzodioxepin-3-yimethylaminobutyl]-

indole-5-carbonitrile.

8) Process for the preparation of benzodioxepines of the formula 1
15 according to one of Claims 1 {o 7, characterised in that

a) acompoeund of the formula il

R3
(RY),

in which L' denotes H or ametal ionand R' R R® Aand a

nave the the meanings indicated in Claim 1,

by is reacted with a compound of the formula il
25



~c) a reduction step is optionally carried out and d) the resultant
conpound of the fornmula | is optionally converted 10 into one of its

- salts by treatment with an acid. 9) Process for the pre Lion

- benzodi é@ﬁﬁﬁ%@’ﬁ‘f the formula 1 according to one of }%ﬁgﬁ%bg&%‘k? and
physiologically tolerated salts and-8Bl-vates thereof, characterised in
that 15 a) a conmpound of the formula IV R2-N\ A-~L2\ IV (Ri)a 20 in

which t _2 denotes C, Br, I, OH a reactively esterified OH group or a
di azonium group and R, R2, @nd a.have the neanings indicated in Caim

1, b) is reacted with a cOmgound e(f mila V25 WD 2004/ 058746
PCTJEP2003/ 013373 31 HN | | (R \Y O in which , 1;4, Band b
have the neani ngs indicated % Crabrfi 1, and optionally 5 c) the

resul tant conpound of the for al is converted into one of its salts

by treatnment with an acid. 10) Conpounds of the fornmula | according to
one of Clains 1 to 7 and/or 10 physiologically tolerated salts and

sol vat es t her eof awhﬁwliinah@mmu%alﬂ,)ﬁ‘thﬂd ofhaveetheanpanings iraficatbd fornul a

1 according to one of Clains. 1 ) _
above and beiow for the in Claim 1,

5 and optionally
c) areduction step is optionally carried out and

d) the resultant compound of the formula ! is optionally converted
10 into one of its salts by ireatment with an acid.

9)  Process for the preparation of benzodioxapinegs of the formula 1
according to cne of Claims 1 to 7 and physiologically tolerated salts
and solvates thereof, characterised in that

15
ay acompound of the formuia IV
A
R—N" X 2
Y%
(R,
20 in which L? denotes Cl, Br, 1, OH, a reactively esterified OH

group or a diazonium group and R', R, A and a have the

meanings indicated in Claim 1,

b} is reacted with a compound of the formula V
25



'to 7 for the preparation of a nedicanent for the treatnent and/or pro-

- phylaxis of various diseases, such as, for exanple, strokes, cerebral 15
_i schaeni0 AW#09554# r educi ng secondary damage caused by TSHEBMAYETr aunm,
hypogl ycaem a, schi zophreni a, depressi3dn, denentia, dys- kinesia,

neur odegenerati ve di seases, such as Parkinson's di sease, ALS,

Al zhei mer' s di sease, Lewy bodi es denentia or Huntington's syndrone,
Tourette's syndrone, anxie%y, | ear nihng and nenory 20 i npai rnent, sl eeping
di sorders, inflammtion-in u$eé3 peralgesya, erebral oedenas,

under -supply states (hypoxia), ifQfla tor i(ﬁt4 s- tinal diseases and the
associ at ed di sease synptons, 'f uncti ona ggast roi ntesti nal di seases which
are associated with pain andR3r i ntteased or reduced peristalsis, in
particular i; f itable bowel syn 25 drone, for the treatnent and/or
prophyl axi s of non-ulcer-rel ated dys- pepsia, obstipation, in particular

opi ode-induced obsthpaidiPR? RY Hahd bhavethemeddngPaRlita8H sy or other
irritative skin diseases, dysnenorrhoea, fibrony lagia, pain states, in
particul ar pain ovéiaemdi andioptionalacti ons occurring in back conplaints,
burg injuries, sunburn and rheumatic WO 2004/ 052746 PCTI EP2003/ 013373
-32"di seases, postoperative pain and the ileus which frequently occurs

af t er abdon nalg)op&s@tdient 8bpeases opthd Remblapdeatonverefantol and ar  of
irritable bl adder, cytal gia, cyst al gia, neural gia or bladder neurosis. 5

12) Process for théspadpaydtaaimest vah@iugsitlceuti cal conposition, char ac-
tensed in that at |east one conpound of the fornula | according to one
of Clainms 1 to 7 and/or one of its physiologically tolerated salts or

~ sol vat es i stlr dimhpoiimiochireuiotrablae! dosargend orona ogieies wiot haat/oreast

10

oneiosol hd, i qupih(gls%r!sgsiga ;y_t%?elr;agede s)(aﬁ‘iispainedq éai%te%%gl%%?tas medicaments.
11} Use of the compounds of the formula 1 according to one of Claims 1

o 7 for the preparation of a medicament for the freatment and/or pro-
vhylaxis of various diseasses, such as, for example, strokes, cerebral

15 ischaemia and for reducing secondary damage caused by ischaemia,
trauma, hypoglycaemia, schizophrenia, depression, dementia, dys-
kinesia, neurodegenerative diseases, such as Parkinson's disease,
ALS, Alzheimer’s disease, Lewy bodies dementia or Huntington’s
syndrome, Tourette’s syndrome, anxiaty, learning and memory

20 impairment, sleeping disorders, inflammation-induced hyperalgesia,

| cerebral osdemas, under-supply siates (hypoxia), inflammatory intes-
tinal diseases and the associated disease sympioms, functional
gastrointestinal diseases which are associated with pain and/or
increasad or reduced peristalsis, in particular imitable bowel syn-

25 droms, for the treatment andfor prophylaxis of non-ulcer-related dys-
pepsia, obstipation, in particular opiode-induced cbstipation, arthritis,
migraine, psoriasis or other irniative skin diseases, dysmenorrhoea,
fibromylagia, pain siates, in particular pain oversensitivity reactions

occuring in back complaints, burn iniuries, sunburn and rheumatic



©13) Pharnmaceutical conposition, characterised in that it conprises

f effectiy
_one of

or

3

S0l

sol vat es.

10

12)

13)

£ent of at |east one conpound of the for?ﬂ
*#%¥0 7 and/or one of itszphysi ol ogi cal | @J&ﬁ%ﬁ&égbg
-32 -

diseases, postoperative pain and the ileus which frequently occurs
after abdominal operations, diseases of the bladder, in particular of

irritable bladder, cytalgia, cystalgia, neuraigia or bladder neurosis.

rocess for the preparation of a pharmaceutical composition, charac-
terised in that at least one compound of the formula | according to
one of Claims 1 to 7 and/or one of its physioclogically iclerated salts or
solvates is brought inte a suitable dosage form togsther with at least

onea solid, liquid or semi-solid excipient or adjuvant.

Pharmaceutical compaosition, characlerised in that it comprises an
effective content of at least cne compound of the formula | according
to one of Claims 1 to 7 and/or one of its physiologically tolerated salts

or solvates.

an
I ng
alts

to



