WO 2004/ 054984 1 PCT/ EP2003/ 014069 4- SUBSTI TUTED BENZI M DAZOLES AND THEI R
USE AS | NHI BI TORS OF GASTRI C SECRETI ON Technical field The invention

rel ates to novel conpounds, which are used In the pharmaceutical industry as
active conpounds for the production of medicanents. Prior art In the

Eur opean patent application 266326 (which corresponds to US Patent

5, 106, 862) , wienadnasisdazol e derivativeds having a very lpcoaghovsanidogs y of
substituents are disclosed, which are said to be active as anti- ulcer
agents. The, i ger nat i onal patent _1pH%I ication WO 97/47603 1{(;(éwhl ch corresponds

to US Pat &t Sphe THE5 ENET TS SR STEN P PG a2 B T PY SAFRES SETETT™ ut ed by
a 2, 6- dlalkyl phenyl noiety, which are effective as inhibitors of the

Ht , K - ATP. i ry of the inventi on The inventi on relates to conpounds of
the formul ich 1|s h};dro en,

1-4C al kylmeﬁ’“el’@"d?)‘ﬁ?%%wwmm@"“ﬂe “@V&?’Saﬁeﬂiﬂﬂ‘ef“afﬂ'e*aﬁ'w ustry 25,9608 | oxy,

1- 4C- al koxspmpdunds4@thgplogiictioniof m&licamRk ycar bonyl , 2- 4Cal kenyf, 2- 4C— al kynyl ,

fluoro-1-4C-al kyl, hydroxy-1-4C-al kyl, nono- or di-1-4C al kyl am no or

| - 4C- al kyl BF nyI oxy-1.4Cal kyl R2 Is hydrogen, 1-4C-al kyl, aryl,

3 7C—cyc| C 4 onyl nono- or
{1 aCal Ko akihRsen Eﬁgﬁ% 'I P%ﬁ#‘”"'ﬁ%ﬂ%@?“gﬁ ﬁgﬂ Z‘F'Eé g%?’u‘b%ﬂ"‘“ﬂazﬁ'& al kyl ,

ar yl -1. 4G dea\rak\@s(wmg al@nenrtv@ywaﬂewytﬁuwyef@rarel sspese&imyfeﬁed tode Bl e,

hal ogen, fdideosgentsd T¥eGrterhdtipha) patsnt dppicytion WOGDM 7604 (@hizh koonesponds ydusobagent - 40- al kyl ,

1-4C  al kogks &osslﬁscegé%nzin%aaé& RhleeY sdbstitkeddl K 9% Yimikn fifen [\fﬂnki)! which are

fluoro-1-4G al kox i ano, the group - 11311332, the group
SQZ- NR31R3 e&ve S"%'b%brsogthg i(JATWﬁée/re R31 is hydrogen, hydr oxyl, 1-7C-al kyl,

{hydr oxy- 1- 4c- aI kyI 1 4c- al koxy- 1- 4C-al kyl or 3-7C cycl oal kyl, anino and

R32 is hy@mmmgmmnkyl hydr oxy- 1-4C-al kyl or 1-4C- al koxy-1-4C-al kyl,

or where R&gmaaﬂonﬁaaestt@gﬁph@rdsoﬂmedrwhng the nitrogen atomto which both are
bonded, are a pyrrolidino, piperidino, piperazino, N 1-4C- al kyl pi perazi no,
nor phoI ino, aziridino or azetidi n(?:{zgr oup and WO 2004/ 054984

PCT/ EP2003/ 014069
R3 N
N/>— R1 (™)

X

in which

R1 s hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl, 3-7C-cycloalkyl-1-4C-alkyl, 1-4C-atkoxy, 1-4C-alkoxy- 1-
4C-alkyl, 1-4C-alkoxycarbonyl, 2-4C-alkenyl, 2-4C-alkynyl, fluoro-1-4C-alkyl, hydroxy-1-4C-alkyl,
mono- or di-1-4C-alkylamino or 1-4C-alkylcarbonyloxy-1-4C-alkyl

R2 Is hydrogen, 1-4C-aikyl, aryl, 3-7C-cycloatkyl, 3-7C-cycloalkyl-1-4C-alkyl, 1-4C-alkoxycarbonyi,
mono- of di-1-4C-alkylamino1-4C-akylcarbonyl, hydroxy-1-4C-alky), fluoro-2-4C-alkyl, aryl-1-4C-
alkoxy-1-4C-alkyl, hydroxy or 1-4C-alkoxy

R3 " is hydrogen, halogen, fluoro-1-4C-alkyl, carboxyt, -CO-1-4C-alkoxy, hydroxy-1-4C-alkyl, 1-4C-
alkoxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkoxy-1-4C-alkyl, fluoro-1-4C-alkoxy-1-4C-atkyl, cyano, the
group -CO-NR31R32, the group SO;-NR31R32 or the group Het,
where
R31is hydrogen, hydroxyl, 1-7C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C-

cycloalkyl, amino and

R32 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl,
of where
R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidino,
piperidino, piperazino, N-1-4C-alkylpiperazino, morphelino, aziridino or azetidino group and



2 Het is a heterocyclic residue, substituted by R33, R34 and R35, selected
fromthe group consist- ing of oxadiazol, dihydrooxazol, dihydroi m dazol,
oxazol, imdazol, isoxazol, dihydroisoxazol, pyrazol and tetrazol where
R33 is hydrogen, 1-4C al kyl, hydroxy-1-4C-al kyl, 1-4C-al koxy,

2- 4C- al kenyl oxy, 1-4C-al kyl carbo- nyl, carboxy, 1-4C-al koxycarbonyl,

car boxy- 1- 4C¥QI2Ropio5498- AC- al koxycar bonyl - 1- 4Cal kyl , habcoEmooshiadésoxy, aryl,
aryl-1-4Cal kyl, aryl-oxy, aryl-I1-4C-alkoxy, trifluoromethyl, nitro, am no,
nono- or di-1-4C- al kyl am no, 1-4C- al kyl car bonyl ani no,

1- 4C- al koxycar B isyd heleionyoijc resbiue] @uistititerkhy-RB3, /34 aldRpr)seastedtfropl thendrowp consissul f onyl ,
R34 is hydrogegg ofl oxbiazdl, ldrootazdiCaimdlemdazol, loxdser, amiliauty Gaalsd NotlydrolbaxbB0en,
trifiuoromethyl or By n—,,?b’oxy’ R35 is hydrogen, 1-4C-al kyl, 1-4C al koxy,

1- 4C- al koxycar on Ia f ogen, trifluoronethyl or hy- ( droxy, Xis O
(oxygen) or NH Y has either the nmeaning -CHZ-Ar wherein Ar is a nono-
or bicyclic arB¥s hdrogasst-taelkyl Sydreyy-i-#Graliat] 119G-alkey. REC-alRBylemd-4Qralkylgdibach i s
sel ected  from thg, gaookp, dassikelytatgndl capvryaiC-alke phadykoxyqarbiypi-3a-aliyl,
pyrazolyl, im da w nyhroay %r,r. I il Qbsélkyl srp%w yé.y.-uéam nmﬁiﬁmw mtf’d‘”yl
benzofuryl, thien enzot _g(g% f% | | soxazo_%:l.‘_JI % n
pyrimdinyl, chi - “}IRS’I @? cgporyiaming; ol 4o S‘?" ?Iémgp R4 Q
R5 / (9P) vvhere|1rﬁcia"1‘?’a's1'1qﬂ‘°m§%[mnﬂﬂmﬂ(ﬁqﬂ€°wbr--CHR8 CHR9- where in, Ar

and/ or in the g¥osipydgpenRi-4C-alkiyEétagery, 1-4chkaxqtabphyl, halpghnpiifuotbméitn at kyyl ,
1- 4Cal koxy, 2-4C-qldenyl oxy, 1-4C-al kyl carbo- nyl, carboxy

1- 4C- al koxycar r b | kyl ,

?al 0- gen, hyd?%giﬂhydr mé%'k'?f 14 %l QII}J‘FJ&"(&? ﬂﬂlo@ %J ﬁﬁ%lofféh g[( XY,
rifluoronethyl xYro am no, nono- or di- 14C— al kyI am no,

1- 4Gal kyl ca¥ boiaﬂ(menmrNﬂaﬂbC- al koxycar bonyl am no, 1-4C

al koxy- 1- 4& al kfQemeardoeyingramaror sul fonyl, R5 is hydrogen, 1-4C-al kyl,

1- 4C- al koxy, 12% koxycar bonyl, hal ogen, trlfluoronethyl or hy droxy, R6

' S hydr ogen, 1 Arisa mon¥o- orobrlcy lg largr%atp: res%ge SI%Zﬂt!!ltesd bg)‘?qr 1959 ﬁs anle'! whlgm is ¥ele

hal ogen,
from the group consisting of phenyl, naphthyl, pyrrolyl, pyrazolyl, imidazolyl, 1,2,3-triazolyl, indolyi,
benzimidazolyl, furyl, benzofuryl, thienyl, benzothienyl, thiazolyl, isoxazolyl, pyridinyl, pyrimidinyl,
chinolinyl and isochinolinyl,

N

or Y denotes the group gp
R4
R5 (gp)
Z
wherein
1 Z has the meaning -CHR8- or -CHR8-CHRS-

where in, Ar and/or in the group gp

R4 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy, 2-4C-alkenyloxy, 1-4C-alkylcarbo-
nyl, carboxy, 1-4C-alkoxycarbonyl, carboxy-1-4C-alkyl, 1-4C-alkoxycarbonyl-1-4C-alkyl, halo-
gen, hydroxy, aryl, aryl-1-4C-alkyl, aryl-oxy, aryl-1-4C-alkoxy, trifluoromethyl, nitro, amino,
mono- or di-1-4C-alkylamino, 1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonylamino, 1-4C-
alkoxy-1-4C-alkoxycarbonylamino or sulfonyl,

R5 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl, halogen, trifiuoromethyl or hy-
droxy,

R8s hydrogen, 1-4C-alkyt or halogen and

R7 is hydrogen, 1-4C-alkyl or halogen,

R8 is hydrogen, 1-7C-alkyl, 2-7C-alkenyl, hydroxyl, 1-4C-alkoxy, oxo-substituted 1-4C-alkoxy, 3-
7C-cycloalkoxy, 3-7C-cycloalkyl-1-4C-alkoxy, hydroxy-1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkoxy,
1-4C-alkoxy-1-4C-alkoxy-1-4C-alkoxy, 3-7C-cycloalkoxy-1-4C-alkoxy, 3-7C-cycloalkyl-1-4C-



R8 is hydrogen, 1-7C alkyl, 2-7C-al kenyl, hydroxyl, 1-4C al koxy,
oXxo0-substituted 1-4C al koxy, 3- 7C-cycl oal koxy, 3-7C-cycl oal kyl - 1-4C- al koxy,
hydr oxy- 1- 4C- al koxy, |-4C-al koxy- 1-4C- al koxy,

1- 4C- al koxy-1-4C- al koxy- 1- 4C- al koxy, 3-7C-cycl oal koxy- 1-4C- al koxy,

3-7C-cycl oal kyl - 1-4C WD 2004/ 054984 PCTI EP2003/ 014069 3 al koxy- 1- 4C- al koxy,
1- 4C al kyl camocnoslossess, hal o- 1- 4Cal koxy, am no, nono- OpcEkpeBiansedl Kyl am no,
1- 4G al kyl car bonyl ami no, 1-4C- al koxycagbonyl am no, nono- or di-1-4C.

al kyl am no- 1 -4C- al kyl car bonyl oxy, 1-4C-al koxy-1-4C-al koxycar bonyl am no or

1. 4C al koxy- | - 4fkeglileglaketyb 0agiabysariohyldg Halecikamgtioxy, mito; alokatl or &-14C- al kenyl
hydroxyl, 1-4C khme/o, @A@.ammytawﬁnsd h&éﬁo% Mam..?b Zﬁn&ys# 0&1'1&e><y

310 ol oat k. iv"‘c‘ L Er s il S b iseoninted 3 s

1- 4Cal koxy- | - 0C YU AT %‘J‘&‘X/‘f‘ 3 "YRREC & RE%7

3- 7CG cycl oal ky| AE-2lkgsarbanyosy - 1- 4C— al koxy, 1-4C-al kyI car bonyl oxy,

hal o- 1- 4C- al k®Reyis hsammoj TWKVDQ-?OifaIkdIyL &ydﬂa@l 1aiClajdbenoxaybstituted 1-4G-atkoxy, 3-

1I éklcl- al kyl car Egrm & RYiloRH-RDalkoRP AAC:-afbxy ndJaué:Q

al kyl am no- r X 0 no or
15 Ehon 28 Wgﬁa*;&s@ww%wﬁﬁﬁ@reow e bl ot

substi tuted pherﬂyf”‘y e ! ""{Y'Y%Vﬁ'b"f' Wik ehaloAC-3{oxv  amingy é'l?f‘“‘s%ib@t H“Cuent s
fromthe group akflantino) C1-4C-akrlicarbonyia@ingl kiedOyalkogygarbamigming - 4Cpd-k ok ydidmBonyl |

hal ogen, trifl uepamkdAc-alkyicirbdhyloxy! 1-4E-bikiey-0a8 bIReyAboryARInG 0y 1A0AKEYAN0, Wi th

t he proviso that,t t have the meani ng hydrogen or hal ogen when Y
denot es - CHz- Ar 3@“’% dﬂ)ﬁot es hydrogen, 1-4C-al kyl or

3- 7Ccycl oal kyla“iwﬁef?"él kyl, and the salts of these conpounds. 1-4C Al kyl
fepresents st ragf glnhemﬂn@ﬁuwtr@ted bheayh witheale, Aoy threg sasugs differert pupstituents fram er bon
atons. Exanpl eﬁoupwmmvﬁwdaakdmlaérboxmeeloancecyedmn;&nmaiygen, tiflaarbridihyl, nirgec- but yl

tert-butyl, prt@fmy,{,met},&pw cfah@w and the nethyl group. 3-7C- Cycl oal kyl
represents cycl opropyl, cycl obu cycl opentyl, cycl ohexyl and cycl oheptyl,

of which weihchepovspHat Raciped rtot)lm:g/he saahing yreikogerem hgldgemwienyrdefiates-EH;-Ar and

3-7C Cycl oabgéhl,@slﬁ ! K0 aityEp 5RE SflogIRNeC-iky, t he af orement i oned 1-4C al kyl
gr oups, V\/m C 'ts\ﬁifd stltut ed by one of the aforerrentloned 3-7C-cycl oal kyl

groups. U8 nen- tioned are the cycl opropyl nmet hyl, the
cycl ohexyl rreth and the c cl ohexyl et rou 1-4C- Al koxy represents
gr oups,  whid%r A?ﬁﬂ R - R IR BEUT RN 5 108 B EPERa - or
br an- chedwutmybgmmipnﬂdamm@utﬂ isayuty, mpmmrrawnmpymmw@mm tth may be
menti oned medyligdaep. but oxy, isobutoxy, sec-butoxy, tert-butoxy, propoxy,
| sopropoxy and prefer ably t he et hoxy and net hoxy group.

1-4C Al koxy-1-4 rersens of th 1-4C- al kyl
gr oups, - ?{Zﬁ W@a@ﬂ b%feFet"ﬁF:éc PR %ﬁgqﬁfwcﬂ ?yéf’(?%ﬂe?c{ cgﬁ%ap L °fl‘th?‘<‘5'l koiy
groups. Exeusiopresyl, gisloluty! and gycioreniytant prefeiesd: are t he net hoxy- net hyl, the
met hoxyet hyl group and the butoxyethyl group.
( 3-7C-Cycloalkyl-1-4C-alkyl represents one of the aforsmentioned 1-4C-alkyl groups, which is

substituted by one of the aforementioned 3-7C-cycloalkyl groups. Examples which may be men-

tioned are the cyclopropylmethyl, the cyclohexylmethyl and the cyclohexylethyl group.

1-4C-Alkoxy represents groups, which in addition to the oxygen atom contain a straight-chain or bran-
ched alkyl group having 1 to 4 carbon atoms. Examples which may be mentioned are the butoxy,
isobutoxy, sec-butoxy, tert-butoxy, propoxy, isopropoxy and preferably the ethoxy and methoxy group.

1-4C-Alkoxy-1-4C-alkyl represents one of the aforementioned 1-4C-alkyl groups, which is substituted by
one of the aforementioned 1-4C-alkoxy groups. Examples which may be mentioned are the methoxy-
methyl, the methoxyethyl group and the butoxyethyt group.

1-4C-Alkoxycarbonyl (-CO-1-4C-alkoxy) represents a carbonyl group, to which one 6f the aforemen-
tioned 1-4C-alkoxy groups is bonded. Examples which may be mentioned are the methoxycarbonyl
(CH10-C{0)-) and the ethoxycarbonyl group (CH;CH,Q-C(0)-} .



1- 4C- Al koxycar bonyl (-CO 1-4C-al koxy) represents a carbonyl group, to which
one of the aforenen- tioned 1.4C al koxy groups is bonded. Exanples which may
be nentioned are the nmethoxycarbonyl (CH3O C(O-) and the ethoxycarbonyl
group (CH3CH2O- C(O-) . WD 2004/ 054984 PCT/ EP2003/ 014069 4 2-4C- Al kenyl
represents straight-chain or branched al kenyl groups having 2 to 4 carbon

at ons. Examw@biwesosssich may be nentioned are the 2- butremmproo8eist enyl |

1- propenyl and the 2-propenyl group (alyl group). 2-4C Al kynyl represents
straight-chain or branched al kynyl groups having 2 to 4 carbon atons. Exam
pl es which may be nentioned are the 2-butynyl, 3-butynyl, and preferably the
2- propyny| 2-4gtAeiyl refrpseat atf=yit-chaii 6rbphchebikidil Qrodpshbvira|2iey 4 campamem one of

the aforemgal wa,efﬁayiae ﬂ\&ﬂa.kehwe HIRRY, 3wﬁ&e&h1 brdpeni| Bd thd y.srsgn}pg mor e
fluorine ator@ An exanpl e which nmay be nentioned is the tri Iuororrethyl
group. HydFP8%y-1-4C al kyl represents aforenentioned 1-4C al kyl groups,
whi ch are substituted by a hydroxy group. Exanples which may be nentioned
are t he hydrig>ajgm daprbsents kieight-dhginlsrdwayiehed sikyny rdups having 2 tdwyehrbo tamso Bxem- gr oup.

1- 4C Al ky| GRE RAGYhaybe RERBRA LR iR zq;uwpe,buwcéhdlpafeaaégmw%ping drbig car bonyl
group contains ane af the afo- renentioned 1-4C alkyl groups. An exanple
whi ch may EoRTEntl oned is the acetyl group. Mno- or di-1-4C-al kyl am no
represents an am no group, which is substituted by one or by two - identi-
cal or di f fFepent4C-aligimepmsents ane nf thelaforenfeotiopereitC-atiylarbugs, #iikshds$ supstituted byps.

Exanpl es whi @bre mwnmmgemexaﬂmwmﬁthafaﬁbérhémi&l.bmiethbwn@mmw gtdog di et hyl ami no
and the diisopropylam no group. Mono-

di -1-4C-al k Iam nQ- 4C— al kyl car bon resents erbo group,
Which is siBgpp! "b°8¥°| 1d1c kA GFOURY: W’F &f‘%ﬁbg yd rrpl es,

whi ch may lﬂ@“m’émni‘l?d?ﬁéfblc" fa?yé’emﬁ@Oﬁﬁdﬁ@ttWWm’ﬁﬁ?%WtthYb@ﬁW and t he

di met hyl am3ngdreddrpgytgaaupony| group. Fl uoro-2-4C-al kyl represents a 2-4C al kyl
groups, which is substitut ed by one or nore fluorine atons. An exarrpl e

whi ch may qe Itca onq r?pr Ssen algroAlE Whﬁzm atIZIJItIOH %rtr%ec%rggnlx\ OcJ?ttafnso of t}rﬁ al koxy

denotes an ary SsSubs
nment i oned reeenfiqped b‘éQTQ'W%'SWS |“‘aﬂ¥9€‘a'lew“'ﬂi'9‘1‘ybf*"’&@1"’%"%’6&%%”‘&@”%“ kyI denot es one
of the aforenentioned 1-4C-al kyl groups, which is substituted by one of the

af orenent i %ﬁ&i oaa.-ytharkﬁ&nad rKieeEnts aClintirdlgfoup, AicIERS AlbEnRedWp bisshbr BRWo DgenENt | ONned

3 brom, - CRLIHE: s £ e"%ése"é%@ﬁ%ﬁ-"%%‘% ERpsE R iy e nghe frvention
1- 4C Al kox§'°’fd&'@tlﬁlwh‘?‘@?ﬁhﬁg@m%m"ﬂﬂ?é‘ diSPREOPYPBIPRIR i oned 1- 4Cal koxy
groups, which is substi- tuted by a further 1-4C- al koxy group. Exanples

whi ch may heneendiilaoetkylahio-1-algicabighl represéntend 1M<aRyRarbm \grolis, WBickds Sldai- CHr O-)
and 2- (et h%ié/d)bgta %M o(%C%I%%u%a&bﬂas, which may be mentioned, are the dimethyl-

amino-methylcarbonyl and the dimethylamino-ethylcarbonyl group.

{ Fluoro-2-4C-alkyl represents a 2-4C-alkyl groups, which is substituted by one or more fluorine atoms.
An example which may be mentioned is the 2,2,2-trifluoroethyl group.

Aryl-1-4C-alkoxy denotes an aryl-substituted 1-4C-alkoxy radical. An example which may be mentioned
is the benzyloxy radical.

Aryl-1-4C-alkoxy-1-4C-alkyl denotes one of the aforementioned 1-4C-alkyl groups, which is substituted
by one of the aforementioned aryl-1-4C-alkoxy radicals. An example which may be mentioned Is the
benzyloxymethyl radical.

Halogen within the meaning of the invention is bromo, chloro and flucro.



1- 4C Al koxy-1-4C- al koxy- 1-4C-al kyl represents one of the aforenentioned
1-4C- al koxy- 1-4C-al kyl groups, which is substituted by one of the

af orenenti oned 1-4C- al koxy groups. An exanple which may be nentioned is the
group 2-(met hoxy) et hoxynet hyl (CH3-0O CH2- CH2- O CH2-).

Fl uor o- 1- 4Cal koxy- 1- 4C-al kyl represents one of the aforenentioned 1-4C- al kyl
groups, whi cwa20dped98¢i - tuted by a fluoro-1. 4C al koxypgt/eedeso1so6e
Fluoro-1-4C al koxy in this case represgnts one of the aforenen- tioned

1- 4C-al koxy groups, which is conpletely or mainly substituted by fluorine.
Exanpl es oft-4CqiRoxypHEL Aoy represemts ahle yf the iden@entionbs 1-4Q-alkorgordupd @hialh i enbyt-gr oups

whi ch may Rk 5 e $9c 2kky bidG. :l_xa%plésﬁﬂcﬁn% baﬁmdew%aeamessopoxy the
§e§¥1LLFSr?ZEQEXHaﬁaiﬁﬂpﬁﬁﬁﬁ P“S%m§54&w¥raﬁzﬁﬁéﬁfﬁﬁﬁsﬁpeﬁu9&i3? he

4,4, 4-trifluoro-1-butoxy, the 2,2,3, 3, 3-penta- fluoropropoxy, the
per f | uor oetilag>tykoxyt 1HE-dlkoRy- R4Q-alkyf rbmsaruedmla obthe afnrmqn&mbd Gat-atkoxg-h-eC-alkyl

1,1,2, 2-tetgrpfd M@Jh@%med byanbefu?aa?ore%mturohéd 1%&% . Ah B@mbik Wwhitiadyomet hoxy
and prefer %QI i ne | f I gg_?m Q‘ﬁ Z"? Jog epr esents
straight-chain or bra ky gr oup ?1a"V| n car bon atons, Exanpl es

whi ch may be nentioned are the heptyl, isoheptyl (5 nmet hyl hexyl ), hexyl,

i sohexyl ( #upeilHglafkentyACalkylmeneseritenng bf ﬂ(E@fDEﬂGhMWQﬂWWPs, phicttiysupstic sopeny|
(3- met hyl budidl by a ARRPPEAIREKy ér&pkﬁiorﬂct%@rmy kase rdphebanls, oné Sr@Rtordmsh-,

sec- butyl, t,F,{%ﬁ t,_ﬁ_gﬁ@% grgﬁ{ sQhch is cbnﬁ;ﬁé? hlnly ﬁb%&eﬁ? ﬁuot’utbe EIQQ’& cShoup.

2-4C- Al keny en atom

OXy T rou Q
ontai n on&®EH ot 'H%’PVJHB'V&P@H&E’%%"@% xy?'%‘ﬁf "’éﬂ'cﬂ @?"Bﬂﬁ@afe%‘%éﬂé%gé whi ch may
e nment i ondexafypro-prepexypthe 2rirdyppdmssoy-2- P@P%tﬂ@ﬂyﬂ isifjporo2-prappxythanerfysrg-tednd t he

2- pr openy| emyxyghe2/n3,§ a4 4-yibptaiyorg 1-Butay, the Gakiidyro-1-bdkbeyathdyd 3,3, Bpgn@s ent s

&h .451 a'ﬁg' ﬁwrwrbraaqvma ﬁéhlu&?éﬁx&ﬁ@léﬁb&%@dﬂoemdxﬁn sa&ba;w& éggfaggmmxyet hyfséroup

1- 4G Al kox egn{ﬂ u?mei dﬁ%\ %'ﬂ sen%lrewerilg’él“a u§r°mgtﬁ°xﬂﬁm”p which are -

substituted by one of the aboverrentl oned 1-4C-al koxycar bonyl groups.

Exanpl es, wiCettkyineppeskrds saiglticlaire pramchel dlkida@robst Hawingyt-to € eartwo mipedxdmydlesand t he

it ngylcir lbtwawh R U2 WentBhé&d ke mslfﬁe)siy:- idohéiieyl Blriestyinghem AéPSischBxyBli-yethPMERG, lnélet ed

- a y
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1- 4C- al kyl é%rsfft‘)tﬁ'f}' ‘eaP'BYJfo P 1381REK: 4V B RN MRi ch nay be nentioned are the

propi onyl am no (C3H7/C(O)NH) and the acetylam no group (acetam do group)

( CH3C( O) NH-2)4c-AliehyiidOré proets GrdugsWhichr i 28dXiah (B Xt0shen ol coh@indhk epmeBsviasty | ani no
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1- 4C- Al koxy- 1-4C- al koxycar bonyl represents a carbonyl group, to which one of
t.he af or enentbbyrieit-alkil-réptasaltk BaGralkyt gidUpsabHioh are sgirstituips byl ascatbauyiheslp. Eaxrapigs] es whi ch
fray be MentyheRRsy Rivenicie, do heBidRy e i ROXKE oup. CH3- O- CH2CH2- O- CO)
and the 2-(ethoxy)et hoxycar bonyl group (CH3CH2-O CH2CH2- O CO).

1-4C-Alkoxycarbonyl-1-4C-alkyl represents 1-4C-alkyl groups, which are substituted by one of the

abovementioned 1-4C-alkoxycarbonyl groups. Examples, which may be mentioned, are the Methoxy-

carbonylmethy! and the sthoxycarbonylmethyl group.

Aryl-1-4C-alkyl denotes an aryl-substituted 1-4C-alkyl radical. An example which may be mentioned is
the benzyl radical.

1-4C-Alkylcarbonylamino represents an amino group to which a 1-4C-alkylcarbonyl group is bonded.
Examples which may be mentioned are the propionylamino (C;H;C{O)NH-) and the acefylamino group
(acetamido group) (CHsCG(O)NH-) .



1- 4C Al koxy- 1- 4Cal koxycar bonyl am no represents an am no group, which is

substituted by one of the aforenentioned 1-4C al koxy-I-4C- al koxycar bonyl

groups. Exanpl es which nay be nentioned are the

2- (et hoxy) et hoxycar bonyl am no and t he 2{et hoxy) et hoxycar bonyl am no group.

2-7C- Al kenyl represents straight-chain or branched al kenyl groups having 2

to 7 carbon woeowsosseBeam ples which may be nentioned aCI/EPRW3I/D4Eat enyl ,

3-butenyl, 1-propenyl, the 2-propenyl (allyl) and the vinyl group. The

af orementi oned 2-4C-al kenyl groups are preferred. 2-7C Al kenyl represents

st r ai ght - ¢ HaAGAksrycEPUMaminarepPIeatn §1 2gRoacigyR: Whist is Sepstitutedpy pregiihe glsrememns. Exam

pl es whi ch tioweg 1be-alkeytarmnye grods cExariytes vtint @pyd menBonbd) tarnhd ethodycgdbonjaniyd , t he

2-propenyl gk Ybthoxgdarbokyifinoioly! 9roup. The af orenentioned 2-4C al kenyl

groups are preferred. OXo-substituted 1-4C-al koxy represents a 1-4C al koxy

group, which instead of a nethylene group con- tajns a carbonyl group. An

exanmpl e whi 'ciF-Meary-HAC-AK Y saERRM repesqnfs@ caeViaRuB B WYeh 8 afthe aferementiontg | oal koxy

repr esent s ‘edfedlioprofiidikoxygroupyis baided fplaoprips whichariap pemenjibrest gre the pdinelimayy | oxy and

cycl o-  heptaogpatuon@{critt-aliicayecon arfkd PxtoxyRielyedmehy brevpcars.-oxrk@pent yl oxy

are preferrged J 3-7C- Cycl oal kyl - 1-4C- al koxy represents one of the

af orenent i oneg '1- 4Cal koxy groups, which is sub- stituted by one of the

af orenenti oned 3-7C-cycl oal kyl groups. Exanpl es which may be nentioned are

t he cycl oprioffyAinst-hésglkoxtcabonylamino tsoresentren #roinggreurdvhichés solistititehianeps oftheox y

\% _ouE. Hy draorsmehtiohdd3pd ccamoyy- TPl ab eyl e Exitple OWiadh niayé&nérhi&:aay:.;mg@oEps, )
ich are suhs N oS exanpl e ich may be

menti oned i %#ﬁg&é&ﬁg?ﬁégﬂaﬁ% g\%ﬁﬁ"aﬁﬁc@'ﬁ%c AP'%%%@AW e dC al koxy

fepresents oie" oY RES Sﬁf’éﬁ‘?g SHEAIPd Aendl 9RYRR YPGB E A PRReET Fram-

subst i t ut ecPlasyhigheaydbe mepfisnada thadhitanyd Scwtenyl. A-eroaedlohs 2-groernyl NERY MY r oups. A

preferred edgigrouplTee aftverodntioney 2-W& alkepyl biogmsack prefertethe et hoxyet hoxyet hoxy group.

3-7C- Cycl oal koxy-1-4C- al koxy represents one of the aforenentioned

1- 4C- al koxy, ' ' ' I . oned

3. 7C cyol odt Leag ptih holdheo B8P bl Sy BBl 1 07 bR Eral

cycl opr opox%é?ﬁ'b’%?ﬂ,beﬂ?@mW@F%ﬂﬁﬂWW&WB@ 1Rrgehie £-orepegH i agd et hoxy

group. WO 200405 IDSAorrElidERY BH3AIR Q@ Gps af: preferred.

3-7C- Cycl oal kyl - 1- 4C- al koxy-1-4C- al koxy represents one of the aforenentioned

1- 4C al koxygugdr. ) i s ; Laned
3-7Ccycl oa? sPd_é -deﬁfl@%ﬂe&?%”‘gﬁ.“ ngﬁgyp':&ﬂ%'%iea%a&%ngeféhglrgr%w%%@d are the
cycl opr opyi ABTHEEPH FARY 'ec"ig‘@f‘%’b W%ﬁ%‘ﬁ?ggﬁva%W‘f%e cyct ohexy-

| et hoxyet hoxy group. 1-4C- Al kyl carbonyl oxy represents a 1-4C- al kyl car bonyl
group whi che-icscyapalkbegkeprasents cyblopyropydoxyatyclohutyidry, cyelagentpibxg, cptiohetylorgand Beloirent i oned

'S the acetifadidl SRRy bysonddiCarloethbni s bkl 4C al kyl

|
represents one of the aforenentioned 1-4C- al kyl groups, which is
substituted by one of the aforenentioned 1-4C-al kyl carbonyl oxy groups. An

exanpl e whi TH-RealE-4Gralkaxy Bpresents snechibe dferamentioned 1 rikgw suprs (M B&D - CH) .
Hal 0- 1. 4C- adtitutest hy ane phrtiessimmangsntiond3- l-dycioaikyigravpsp Examiies Whichmey bompritieted iy or
mai nly substhd dyblégpyiR¥h SR iR-cydtBitymethdxy &Hd¥he cidbnbileog gRGECt | on neans that nore
than half of the hydrogen atons in the 1-4C al koxy
Hydroxy-1-4GC-alkoxy represents aforementioned 1-4C-alkoxy groups, which are substituted by a hy-
droxy group. A preferred example which may be mentioned is the 2-hydroxyethoxy group.

1-4C-Alkoxy-1-4C-alkoxy-1-4C-alkoxy represents one of the aforementioned 1-4C-alkoxy groups,
which is substituted by one of the aforementioned 1-4C-alkoxy-1-4C-alkoxy groups. A preferred exam-
ple which may be mentioned is the methoxyethoxyethoxy group.

3-7C-Cycloalkoxy-1-4C-alkoxy represents one of the aforementioned 1-4C-alkoxy groups, which is
substituted by one of the aforementioned 3-7C-cycloalkoxy groups. Examples which may be mentioned
are the cyclopropoxymethoxy, the cyclobutoxymethoxy and the cyclohexyloxyethoxy group.



groups are replaced by hal ogen atons. Hal o-1-4Cal koxy groups are primarily
chtoro- and/or in particu- lar fluoro-substituted 1-4C-al koxy groups.

Exanpl es of hal ogen-substituted 1-4Cal koxy groups which nay be nentioned
are the 2,2,2-trichioroethoxy, the hexachl oroi sopropoxy, the

pent achi or oi sopropoxy, the 1,1,1-trichloro-3,3, 3-bifluoro-2-propoxy, the
1,1, 1-tri chi WoRo@/om98hyl| - 2- propoxy, the 1,1, 1-trichl or ecEepésppfyy . the
3-bromp-1,1,1-trifluoro-2-propoxy, the,3-brono-1,1,1-trifiuoro-2-butoxy, the
4-bronmo- 3,3, 4, 4-tetrafluoro-1-butoxy, the chlorodifluoronethoxy, the

1,1, 1, 3, 3, 37bexyadalkylaric-akexyrioiCaikpxy represes orelof the sfaeraentidray i-4C-aR6:@povps, t he

, 1t LK iQsuBstRiicaRP¥nb of ) SorBRtibrd®5-Pc- bR hryRHIQNNoxy §rbifs Examplesahidn 41 4-

tafl uorg-1-but e 4 4 A-trifluorq-1-butox t he
'3 a3 Dehrenr it B otbMoibpn Rl Beahhoralpy and te crocnes

, 2, 2-trifleHepeePNneRY: in particular the 1,1,2, 2-tetrafl uoroethoxy, the
2,2,2-trifluoroethoxy, the trifluo- ronmethoxy and preferably the
di f | uor omet 2ex¥yieHrRHoxy Aragnts 8 H-4B1atigkcattiony@rkuplwiidh B SondledtEambiaen GRIPANY | OXY
represents_a 1:4C XY [ i is -substituted by one of
t he af or e@ﬁ%ﬂpgr@aﬁﬁ@\ﬁeﬁé@g‘%{%tﬁg—(gf&:ﬂgl%ﬁ’@? %@d‘r oups. Exanpl es, which may
be nmentioned, are the dinethylam no-nethyl carbonyl oxy and the
di net hyl anil#8-AikyibafondaxirbAG-als repregants upe of the 4iGrebrkioney 1-#CARV glolpyst whiahlixony | oxy
repr e; ent s s@afutéd byloReof b %ﬂﬁiﬁlﬂ?ﬁeﬁ ﬁ&d—aﬂcyl&@og&h&f%g%@ﬁ.!AkaBM%thlaﬂébeC al's vvh: ch
is substit kQred 1-4C- ai koxy groups. An exanpl e,
whi ch may E{g%%@nﬁtﬁ%ﬁg@%m%@ﬁ?ﬁ%ﬂﬁgﬁwgﬁz 't hyl car bonyl oxy group. Possible
Zalts of conpounds of the fornmula | or 2 - depending on substitution - are

speci al | y Halpi1-4G@ikery reptpsents 1ofe-adkaiorasoupediich iaegprapietebean Maibl sypaijutesdby helete of t he
phar macol ogerc akdinyy" ib Glisebimbition meédnt Batodord thed halh the aytirogen Aontk i0thg dAC-alkagi ds
customari | ?roUﬁs%FL replacBd ¥haBgeN atorht PRB-13B ikl gRuiafe pARER cnBRL sHaloPin B&Mku-
wat er - i nSol.ubl & ¢ &‘s%g% ?Q%' |Ec'> O“méa'é&ém"n“ toPhaﬁ:Cén‘.’s%bs%édféb‘aﬁé-amf O Lo Rl ©
hydr ochl or 1 R I T B PR &g o LB e TGt 0 CAIY? PR sul furic
acid, acetim® BQ:W‘?TF°'E¥FFF‘EZ-§31"’&!“°'ET‘=‘@"¥1 RPXachioRisaProRs Xy 118 Pentagplprefsoproppdy,
hydr oxybenfey|1)iBsnhboi3:s,3tfiudme-2iprepey.i tic 1aici-tdghloxB-maisyb2-prapoky, the ddi1drchloreei ¢ aci d,
lauric aci @ropsiftie-tadimodh, 1, f-#fiuciRLprdpo:F QheB-br&hkE A, Nrfuortcd-thitox ¥ kibfonaCi d,

tartaric agi,gd,,. e | i I € s i WO

20041 054958 BLATERS 1R, Ba ghiralbb b ne 1.3 A3ATNIA frod o2

3- hydr oxy- FAERRmaEREAROPIY; e 1 ikt 4RoRs: ﬁ%p‘i&ffugr""ﬁeétébﬂwi‘ynthg &Pe38fdpar ati on -
de- pendi ndemafuarébhien. the 4vpttiducigr-bploxyythez 2.8 3. Breéntiliosopropery cierrediuctesthon  whi ch
salt is degiel@drifiubrBetidBy, Mdticir thk A1 2 QtsrBlublbaiidxy, the 2212H@lucbeti@RE thd trififeer | NQ
therefrom fn%ﬁ{o%ﬁ@‘)r%ﬁ%éﬁﬂdogh%ﬁ&a@&p‘? salts, which can initially be

obt ai ned, {or eXanpl e, as process products in the production of the
conmpounds according to the invention on the industrial scale, are converted
into the poar-oud-bregkdaninoy-4Calkyicatbrindoxy rppregenisy 1Caideatonyiam grawp, whichtihe per son
ski | | ed i n stdamutad By chd of i atcremantiobied rich@® ofdiN-aCalkddtiidolgidps. Bxaripes, ahich mdyat t he
%:orrpounds %Q&Qﬁtﬂn‘ne@l@hrétﬂe i MR hethPEhrfohfixy ardi@eldfnethyiimino-btRfica®¥Ridly €.- they are
isolated In crystalline form can contaln various anounts of solvents. The

i nven- tiof therefore also conprises all solvates and in particular all
hydrates of the conpounds of the formula I, and also all solvates and in
parti cul ar 1aClAKaxyelir-4t-adigicaybonyitxg reprekdnts ooé of theeforoemtionsd ds4Gélkyiclrborfiorymagli-a | . One

enbodi ment c4ieRiAM suBdRhuted by 6he BTfd HREMABRINBLLUTISKoRY grduB€ Ah B%afdle Awhkh miaflberhi Ch
mentioned, is the methoxymethylcarbonyloxy group.
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Possible salts of compounds of the formula 1 or 2 - depending on substitution - are especially all acid
addition salts. Particular mention may be made of the pharmacologically tolerable salts of the inorganic
and organic acids customarily used in pharmacy. Those suitable are water-soluble and water-insoluble
acid addition salts with acids such as, for example, hydrochloric acid, hydrobromic acid, phosphoric
acid, nitric acid, sulfuric acid, acetic acid, citric acid, D-gluconic acid, benzoic acid, 2-(4-
hydroxybenzayl)benzoic acid, butyric acid, sulfosalicylic acid, maleic acid, lauric acid, maiic acid, fu-
maric acid, succinic acid, oxalic acid, tartaric acid, embonic acid, stearic acid, toluenesulfonic acid,



R1 is nmono- or di-1-4Calkylamno R2, R3, X and Y have the nmeani ngs given

above in the summary of the invention with the proviso that R3 does not have

t he neani ng hydrogen or hal ogen when Y denotes -CH2-Ar and R2 denotes

hydr ogen, 1-4C-al kyl or 3-7C-cycl oal kyl -1-4Cal kyl, and the salts of these

conpounds. One enbodi nent (enbodi ment b) conprises conpounds of the fornula

1, in which wddoodesagss 4Cal kyl car bonyl oxy-1-4C- al kyl and®CREP20R8014069 and Y have

t he neani ngs gi ven above in the summary of the invention and the salts of

these conpounds. Another enbodi ment (enbodi ment c) conprises conpounds of

t he for mul gethanesyforigrcidier 3-pydroxy2-eghiicinagid.yhere the ecids akeysegd in sa¥ PRParatieg - deX and Y

have t he npeaidinggswigtherermaabyevmlybasictatieis sorekragdyandén whith saltris/desitedoin an aquima he sal t's

of these cgn?gﬁﬁﬁﬁnmﬁquﬁgmmggh@@mﬁpnt (enbodi ment d) conprises conpounds of

the formula 1, in which R3 is cyano, the group SO2- NR31 R32 or the group

Het and where R31 is hydrogen, hydro; 1-7C-al kyl , hydroxy-|-4C-al kyl ,

1- 4C al kox{Pharmagelogipaly intolprblessaligoivhict can '6'3%/ ligbg obtaigad, fopeXample. RSE'°1’9§3 POt Ben,

1- 7C- al ky| thelpsodwationyof the cofr@ounbikackording td the Gveatidoor the hdup@akskdls; bre corpertedingr e R31 and

R32 t oget heie phdrsdolagliaGolbraige aitd vy p@edtsalkammntOmy\ftirsshsdiied i the@ bonded, are a

pyrrolidino, piperidino, piperazino, N 1-4C-alkyl pi perazi no, norpholino,

aziridino or azetldlno Qu nd WO 20041054984 PCT/ EP2003/ 014069 9 Het Is

a het er ocy&§ 'W,""fr\st%ihﬁ&eés" 'ﬂB@i“ﬂPaﬂg‘a* R PomaPyIndsascprding fp ipyerfion and theirsalts, i | om t he

group cons Mﬁxa"vhghaxﬁmmlﬁm i zystalling fory, ¢arrentain wariousdimioynts of Feletta. Zbe invepxazol |

i m dazol, teaKagtark alscholhprdeodiSavats and in pRticlifZb hydRkE of tid dompauhdswdn e Bmud33 | S

hydr ogen, 1aﬁocatéé|a|f¥4wate9¥ﬂrr%¥|cdaréﬁ- é}JatEé/ f the +aifé G tfd c!SRiSc\ﬁnds?oT thEiorhdeany ! oxy,

1- 4C-al kyl carbo- nyl, carboxy, & koxycar bonyl , carboxy- 1- 4C- al kyl

- 4C- al koxycar bonyl - 1- 4C-al kyl , halogen ydroxy, aryl, aryl-1- 4C—a|ky|

aryl -oxy, &ngembedimentigmbgdipent BicempiigreSABRAYIS of the oimia 1, ahisl,  nono- or

di - 1- 4C al IRyl asmom- orki-fHG-akkayrinoar bonyl am no, 1-4C- al koxycar bonyl am no,

% j& ?Ikkoxm IRFAfCardORaYERE Q%Mts%ﬁ%ﬁ‘ébo@[n ﬁellsmwomaﬁéenhcfa hydr ogeg 14CaIR§¥ X
oxy : is

e ape yued AP 26 R0RY e Jmisnotl YRS v et R

trifuor on”elRﬁ)‘??“"P?F h)ﬁ!g)gerﬂ?-ﬁg(ykyl or 3- -cycloalkyl-1-4C-alkyl

and the salts of these compounds.

ony 0gen

Cne embodiment (embodiment b) comprises compounds of the formula 1, in which
R1 is 1-4C-alkylcarbonyloxy-1-4C-alkyl and

R2, R3, X and Y have the meanings given above in the summary of the invention
and the salts of these compounds.

Another embodiment {embodiment ¢) comprises compounds of the formula 1, in which
R2 s hydroxy or 1-4C-alkoxy and
(__ R1, R3, X and Y have the meanings given above in the summary of the invention
| and the salts of these compounds.

Another embodiment (embodiment d) comprises compounds of the formula 1, in which
R3 is cyano, the group S0,;-NR31R32 or the group Het and
where
R31is hydrogen, hydroxyl, 1-7C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C-
cycloalkyl, amino and
R32 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl,
or where
R31 and R32 together, including the nitrogen atorn to which both are bonded, are a pyrrolidino,
piperidino, piperazino, N-1-4C-alkylpiperazino, morpholino, aziridino or azetidino group and



where Rl1, R2, X and Y have the neanings given above in the summary of the

i nvention and the salts of these conpounds. Anot her enbodi nent (enbodi nent

e) conprises conmpounds of the formula 1, in which Rt is hydrogen,

1-4C-al kyl, 3-7C-cycl oal kyl, 3-7C-cycl oal kyl -1-4C-al kyl, 1-4C al koxy,

1- 4C- al koxy- 1- 4C4kyl, 1-4C- al koxycarbonyl, 2-4Cal kenyl, 2-4C-al kynyl,

fl uor o- 1- 4Catdyoasssuoslydr oxy- 1- 4G al kyl, R2 i s hydr ogecrEP204001&i6ky| , aryl ,

3-7C-cycl oal kyl , 3-7C-cycl oal kyl -1-4C & kyl, 1-4Cal koxycarbonyl, nono- or

di - 1-4C- al kyl am nol - 4C-al kyl car bonyl , hydroxy- 1-4C-al kyl, fluoro-2-4C al kyl,

aryl -1-4C al k!dﬁqsal hete@giclioresids spbstitpodhydRga R34 aed Rigeselected fipovibe groupComsisky | |

carboxyl, -COidg éﬁwaahikmsw;hydwzmx;rhyaroﬁrﬁaaadl,kwam, limid4zol, ablesok ydiibdréiSoxadoky!| |

1- 4C- al koxy- 1- Ab% KXzt 4C al kyl, fluoro-1-4C-al koxy-1-0C al kyl or the

group -CO NR31 2, where R31 is hydr ogen, hydroxyl, 1-7C alkyl,

hydroxy- 1- 4C- atl¥ | 1-4C- al koxy- 1- 4Cal kyl or 3-7C- cycloal kyl and R32 is

hydr ogen, 1- 7% ikiydrogesy HfGRgL {Wll’@l hﬂfkylkvl draCalkeg. fgkalepyioy.Acktalylcarbo-or  wher e

R31 and R32 togetnblercarboxycI1uct+alk9<ytdrtenyn| tarigR ndGhlRyn 1-aC-alkixgdarbbrgt- 4G4l bonded,

are a pyrrolidi Ngggddi n@?dxﬂlm,arﬁhn@raﬁzal mmwéaﬂ-%@k&ylm@%a@mm

nmor phol i no, aziri d| 1o \Z L1 | Iqu)an%r OliPs. l§lcal%on Iagmo Qlko and Y has
r?'a1 V\-/ﬁ Rr %a L 1b|CC|ca 'Ptlgﬁ‘lc

ei ther the neani
resi due, substi tdr@c?"ﬁiw W"RS’“’P@V'%[HEPQQ?"WWM ch i s sel ected fromthe group

consi sting of mwdrogmpMChw.,HWﬂ'kow JH4C-alpycartohyy| halogani Waueohmthy! or hy-
1,2,3-triazolyl, aggolyl, benzimdazolyl, fury], benzofuryl, thienyl,

benzothlenyl . di LpRLI nyl and
i sochi nol i nyI ﬁ{kg%(ﬁ% Ogjg-%%ﬁz%{%fégyglf% bom{ Haﬂ%)e(rl' @Jagﬁgﬁﬂg B}he group
gp R4 _ R5 / (gp) d%%% wherein Z has the meaning - CHR8- or - CHR8- CHRO- wher e
in Ar and/ ®heren the group gp R4 is hydrogen, 1-4C al kyl, hydroxy-1-4C al kyl,

1- 4Cal koxy R1R24Casd Yy hexyaninds giveh adoke)ih hasudonary of the invention

and the salts of these compounds.

Another embodiment (embodiment e) comprises compounds of the formula 1, in which

R1 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl, 3-7C-cycloalkyl-1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxy- 1-
4C-alkyl, 1-4C-alkoxycarbonyl, 2-4C-alkenyl, 2-4C-alkynyl, fluoro-1-4C-alkyl or hydroxy-1-4C-
alkyl,

R2 is hydrogen, 1-4C-alkyl, aryl, 3-7C-cycloalkyl, 3-7C-cycloalkyl-1-4C-alkyl, 1-4C-alkoxycarbonyl,
mono- or di-1-4C-alkylamino1-4C-alkylcarbonyi, hydroxy-1-4C-alkyl, fiuora-2-4C-alkyl, aryl-1-4C-
alkoxy-1-4C-alkyl

R3 s hydrogen, halogen, fluore-1-4C-alkyl, carboxyl, -CO-1-4C-alkoxy, hydroxy-1-4C-alkyl, 1-4C-
alkoxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkoxy-1-4C-alkyl, fiuoro-1-4C-alkoxy-1-4C-alkyl or the
group ~-CO-NR31R32,

{ where
' R31is hydrogen, hydroxyl, 1-7C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C-
cycloalkyl and
R32 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl,
or where
R31 and R32 together, including the nitrogen atom to which both are bonded, are a pymolidino,
piperiding, piperazino, N-1-4C-alkylpiperazino, morpholino, aziridine or azetidino group,

X Is O (oxygen) or NH and

Y has either the meaning -CHz-Ar
wherein
Ar is @ mono- or bicyclic aromatic residue, substituted by R4, R5, R6 and R7, which is selected
from the group consisting of phenyl, naphthyl, pyrrolyl, pyrazolyl, imidazolyl, 1,2,3-triazolyl, indolyl,
banzimidazolyl, furyl, benzofuryl, thienyl, benzothienyl, thiazolyl, isoxazolyl, pyridinyi, pyrimidinyl,
chinofinyl and isochinclinyi,



nyl, carboxy, 1-4C-al koxycarbonyl, carboxy-I-4C al kyl,

1- 4C- al koxycar bonyl -1 -4C-al kyl, hal o- gen, hydroxy, aryl, aryl-1-4C-al kyl,
aryl -oxy, aryl-1-4C-al koxy, trifluoronmethyl, nitro, am no, nono- or

di - 1- 4C-al kyl am no, 1-4C-al kyl carbonyl am no, 1-4C- al koxycarbonyl am no, 1-4C
al koxy- 1- 4C-al koxycar bonyl am no or sulfonyl, R5 is hydrogen, 14C- al kyl,

| - 4C al koxy, wh-u@aadokoxycar bonyl , hal ogen, trifl uor onebeykeréscidise dr oxy, R6
i's hydrogen, 1-4C alkyl or halogen and,, R7 is hydrogen, 1-4C alkyl or

hal ogen, R8 is hydrogen, 1-7C-al kyl, °7C- al kenyl, hydroxyl, 1-4Cal koxy,
0X0- subst i t ut eflylendfes ke g@iygp 3- 7C cycl oal koxy, 3-7C-cycl oal kyl -t -4C- al koxy,
hydr oxy- 1- 4C- al koxy, 1-4Cal koxy- 1- As al koxy,

1- 4C- al koxy- 1- 4C- al koxy- 1. 4G al koxy, X3=FC- cycl oal koxy- 1- 4C al koxy;

3-7C-cycl oal kyl -1 -4C al koxy- 1- 4C gl K 111G al kyggyar bonyl oxy,

hal o-1 - 4C- al koxy, am no, nono- or al kyI am no,

1-4C al kyl carbonyl am no, 1-4C-al koxycar ponyl am no, nono- or di-1-4C

al kyl am no- 1- 4C- al kyl car bonyl oxy, 1-4C- al koxy-1-4C-al koxycar bonyl am no or

1- 4C- al koxy- | -whateina| kyl car bonyl oxy R9 is hydrogen, 1-7C-alkyl, 2-7C al kenyl,
hydr oxyl , 1- 4Czias tveyneaninge-CoBd St HEHRBERRI- 4C- al koxy, 3- 7C-cycl oaI koxy,

3- 7C—cyc| oal kywheggqrﬂ,g-am/&wegram%oxy 1-4Cal koxy, |.4C- al koxy- 1-4Cal koxy,

1- 4C- al koxy- 1- I

327G ayol oal i/ B e dh At 45t %Ea@&&k%‘??‘a"?e"vbf’%"“-'*ﬁa&mo-

hal o- 1- 4Cal koxy,"V'a?ﬁ'tHB’ 1ﬁ8’ﬁ%°"y‘&'fb°ﬁﬁ' Wb%t“‘ﬁ‘r'" I%ﬁ xycarbonyl- 1'4°‘a“y' halo-

1- 4C- al kyl car borggh wirony, art!- 4@-1ACkatindy erghola agyl- ‘a‘#ﬁ alexy, rafiaeromathy), ditro, 1andi@,

al kyl am no- 1- 4Cranicy brC@ir1agrydiantivo, 114004|Ry|aér|kdagqafmao AGcalidsyuansonyidnamy [1ame no or
1-4C al koxy-1- 4 o _1@5%;;1}35}% ,Q.m{oor y\/ner ein aryl is phenyl or
substituted ph 0 ane or different tituents
fromthe gr odgsn %fh q\[n 5’%‘%}@" \@CM&E&'@W’SWV' qi"’gﬂ? "%’?%ZPWHMI ,

hal ogen, trifl ucFaret hyI nitro, trifluoromethoxy, hydroxy and cyano, with

t he proviso thmlsﬂ?ﬂrbghnmmﬂltyldiaad@emm meani ng hydrogen or hal ogen when Y
denot es - CH2- Atzish a,gggnth@;_g@mrsﬁa@gnthese conpounds. WO 2004/ 054984

PCT/ EP2003/ 014 9h d’°9$,\%r119% %{l ﬁgj%ggg'ﬁ}m& {Fp_%&ogxe%'gﬂ_smsgtgggp_4%s Ox&(\stk)rmounds

of the fornul a
3-7C- cycl oal kyl -TE:usegiky) 3-7G-cyglealiy]-k4szaikony hl?(?*\étl’ﬂ%‘i‘i}"*l 1-4gcalkgrKiyAC-alkoxy,
1- 4C- al koxycar bolrif-alkof-¥aCikliamy1-4C-BkodyC- BT Gegyrigdikoxf-1-41balkaxy] - UIT-atibalidyl-161C-
hydr oxy-1- 4C-  al iy, 1-4c2kokys 1%»@@@mwéq4@|@i-wmkoxﬂra&mo Jnofé=- 6y ailial Kyl
3-7Ccycl oal kyl - ]alkgv%nﬁrl k34-4c ﬁi/y C?‘Ji@-g corpoffBRfe, Hono- or art4c-
di-1.4C al kyl am n Cal k hydr oxy
f1 uor o- 2- 4C- al kyAyrpiRe- ?'éc F\ Gl MPT"‘WB’F"@"’J?”%@"QI%Qr“c'a&‘&’fyﬂoxyl
- CO 1- 4C- al koxy, 4CI‘PJ}®1‘FM¥@°J4C— al kyI 1-4C
R9 is hydrogen, 1-7C-alkyl, 2-7C-alkenyl, hydroxyl, 1-4C-alkoxy, oxo-substituted 1-4C-alkoxy, 3-
7C-cycloalkoxy, 3-7C-cycloalkyl-1-4C-alkoxy, hydroxy-1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkoxy,
( 1-4C-alikoxy-1-4C-alkoxy-1-4C-alkoxy, 3-7C-cycloalkoxy-1-4C-alkoxy, 3-7C-cycloalkyl-1-4C-
alkaxy-1-4C-alkoxy, 1-4C-alkylcarbonyloxy, halo-1-4C-alkoxy, amino, mono- or di-1-4C-
alkylamino, 1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonylamino, mono- or di-1-4C-
alkylamino-1-4C-alkylcarbonyloxy, 1-4C-alkoxy-1-4C-alkoxycarbonylamino or 1-4C-alkoxy-1-
4C-alkylcarbonyloxy, .
and wherein
aryl is phenyl or substituted phenyl with one, two or three same or different substituents from the
group of 1-4C-alkyl, 1-4C-alkoxy, carboxy, 1-4C-alkoxycarbonyl, halogen, frifluoromethyl, nitro,
trifluoromethoxy, hydroxy and cyano,
with the proviso that R3 does not have the meaning hydrogen or halogen when Y denotes —CHg-Ar,
and the salts of these compounds.



al koxy-1-4C-al kyl, 1-4Cal koxy- 1-4Cal koxy- 1-4C- al kyl ,

fluoro-1-4C-al koxy-1-4C-al kyl or the group -CO NR31 R32, where R31 is
hydr ogen, hydroxyl, 1-7C al kyl, hydroxy-1-4C-al kyl or 1-4C- al koxy- 1-4C-al kyl
R32 is hydrogen, 1-7C al kyl, hydroxy-1-4C al kyl or 1-4C- al koxy-1-4C al kyl,
or where R31 and R32 together, including the nitrogen atomtowhich both are
bonded, are veo pysesadsidi no, pi peridi-no, piperazino, NrcTAE2083/Mylepi perazi no
or norpholino group, X is O (oxygen) orq4NH and Y has either the neaning
-CHTAr wherein Ar is a nono- or bicyclic aromatic residue, vsubstituted by
R4, R5, R6 AnvtuerRiibodipgitddmbpdimentf) eemptisks cémpounds bidhederoulp 1.dowhithst i ng of phenyl ,
napht hyl , myr rfahwkogerpy-aaaw: \8L7.C-dydialltd 207 Cydycloakyld 48=dikijl| BRI ANy, 1140 @ARbyy 1-

benzi mi dazol yl 4c£g W, Ylac- Jﬁé&}é&ﬁdﬁ{hy&m—&mn nylm.a 02 Al 4By m.mg) Vo

i soxazolyl, pyridinyl, pyrimdinyl, chinoliny I sochinolinyl, or Y ,

denotes t he ar ap R4 RS / ON wherein Z has the rreanl ng - - CHR8-

or - CHRS- CHRB-  inttedrenen. i-4&-aliyh @1yl B-7Crsvdlonlisyl. G 1Suyclopky it Cratkyln {-4¢-elseararheny C- al Kyl |

hydr oxy- 1. 4C- ambnol or did+atGatylamitg1-4QaldACarbdridl chyyrb:yxyacC-aliyidbChatolydcetigibo-  nyl |

carboxy, 14C @'hW&@éﬁ% ﬁuoroqa!ct@&l)’calboéﬁ aJdaLkc-alkoxy, h drowy-14C-allyl, 14C-

1- 4Cal koxycarb _§ h r gx 4C aI kyl ,
DN 1 3 L e P T e B Y At

aryl -oxy, ary é l'uoro
di -1 -4C- al kyl aBFP‘fPoCOﬁ'Rﬁ@S | kyl car bonyl ani no, 1 4Ca| koxycar bonyI am no 1- 4C-
al koxy- 1- 4C- al wexeycar bonyl am no or sulfonyl, R5 is hydrogen, 1-4C-alkyl,

1- 4G al koxy, 1réGsRk Jsg&&y&%ﬂpﬁ%alkh%bd?&?-ﬁuc-hwl b 1uermeRtMd-al9r hy- droxy, R6

i s hydrogen, s 1-4C- al kyl or

hal ogen, WO 205%%@3%%% gﬁ@@%@&ﬁ%ﬂ@@“@*%ﬂg hydr ogen, 1-7C- al kyl,
2-7C al kenyl, PWIFBxyl, 1-4Cal koxy, oxo-substituted 1-4C al koxy, 3-
7C-cycl oal koxyR3133n¢63%§°sqﬂwallﬂ€§dﬂ'ﬂslﬂ1@1@@wm*0 whictl ibetk yiee boutied, arel@onyyolidine,

1- 4C- al koxy- 1- diferigihds piparazino, IN-H45-alkypipsivizink-of forphdigyoudt,- 4C- al koxy,

3-7C-cycl og{ ko?gy)-(gfyge%@hk,gw 3-7Ccycl oal kyl - 1- 4C— al koxy- 1- 4C- al koxy,

| - 4C- al kyl gar bpny hal o- 1- 4C- al koxy, 'am no, 'nono- or di - 1- 4C
al kyl ani noCYa B%eél]ek%?'@ﬁanb%ﬁéﬁ no, 1-4C- al koxycarbonyl ani no, nono- or
di -1-4C wherein

Ar is a mono- or bicyclic aromatic residue, substituted by R4, R5, R6 and R7, which is selected
from the group consisting of phenyl, naphthyl, pyrrolyl, pyrazolyl, imidazolyl, 1,2,3-triazolyl, indolyt,
benzimidazolyl, furyl, benzofuryl, thienyl, benzothienyl, thiazolyl, isoxazolyl, pyridinyl, pyrimidinyl,
chinolinyl and isochinolinyl,

or Y denotes the group gp

R4
R5 (ap)
3
Z
{
wherein
Z has the meaning —~CHR8- or -CHR8-CHR9- d

where in Ar and/or in the group gp

R4 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alky!, 1-4C-alkoxy, 2-4C-alkenyloxy, 1-4C-alkylcarbo-
nyl, carboxy, 1-4C-alkoxycarbonyl, carboxy-1-4C-alkyl, 1-4C-alkoxycarbonyl-1-4C-alkyl, halo-
gen, hydroxy, aryl, aryl-1-4C-alkyl, aryl-oxy, aryl-1-4C-alkoxy, frifluoromethyl, nitro, amino,
meono- or di-1-4C-alkylamino, 1-4C-alkylcarbonylamine, 1-4C-alkoxycarbonylamino, 1-4C-
alkoxy-1-4C-alkoxycarbonylamino or éulfonyl,

R5 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl or hy-
droxy,

R6is hydrogen, 1-4C-alky! or halegen and

R7Is hydrogen, 1-4C-alkyl or halogen,



al kyl am no- 1- 4C-al kyl car bonyl oxy or 1-4C-al koxy- 1-4C- al koxycar bonyl am no, R9
I s hydrogen, 1-7C-alkyl, 2-7C al kenyl, hydroxyl, 1-4C- al koxy, .
0Xx0-substituted 1-4Cal koxy, 3- 7C-cycl oal koxy, 3-7C- cycl oal kyl - 1-4C- al koxy,
hydr oxy- 1- 4Cal koxy, 1-4GC-al koxy- 1-4C- al koxy,
1- 4Cal koxy- 1- 4C- al koxy- 1-4C- al koxy, 3-7C-cycl oal koxy-1-4C- al koxy,
3- 7C-cycl oal WQRe03/aw@84a| koxy- | - 4Cal koxy, 1-4C-al kyl car brEPeoesg14069
hal o- 1- 4C- al koxy, am no, nono- or di-144C al kyl am no,
1- 4C- al kyl car bonyl am no, 1-4C- al koxycar bonyl am no, nono- or ‘di-1-4C
al kyl ami no- 1- 4Raislydresar B33 Rplkdads7Contienyd tydsexiol4C-alkoqycoxersubsliluted 146 akbad-no and:
wherein aryl is 1hetydkod: 3-3Cbsibalityut-eHaifiRe Mydroxyvil -4 h-alkexg,, 1-40MKkoRy-14dEIRRY, SANe or
di fferent substifuenicsy.{5QdRac-Bikay Pa-fE-cybodhlox Aoyt - Dfc-AbkMaccar boxy,
1- 4C- al koxycar bo%yl -{Lﬁllo en, ,Jd 1 f I Blorlorre%‘}/h_nc N Oarmi hl,.r]:‘| uorﬁget oXy, ,
hydroxy and, cyanB % THRe BIGYVEEoIHRY. P B ekt AR é"Re Ol g
hydr ogen or hal odfeiamiRpe i-4¢-uprsopgamiop 1-AG-alkoxyapionyiaming o | pagopfort Figk4C-
conmpounds. | n onskyasiped#C-aligmarbbnylogynt t-00-akedy-ddeakogcadomgaoineds of the fornul a
é ?C R2 | R3| E Fé Eﬁ\)}d;ogz@, e |,1zai)c-au(éﬁyl,lh9c|lral!(§@i M&%Sﬁ%ﬁ%ﬂ&@i-&c&w&ﬁ' ‘iyl 1
-7C-cycl oal kyl , ,3- 7Cacycl k1 4 r oxy-1-
AC ol Kyl 1 40 ] CRSAENE TP nia) Harst ) g kol 26 5601
f1 uor o- 1- 4C- al kyHC‘ﬂé’d\VW"{"mtﬁ%F'Wu 3TGrpyRatkony -2l G- S RigP it TP or
1- 4C- al kyl car bongkospc1r4Calkb@y, al-40dlkylR@rbanglodyy Hale tréGralkaky, 4@ried, kiydno- ar yi-1-4C-
gl- 7%— zg : lc<)a: kyl ,all&ia%ﬁo,Cl}’ld(ﬁhﬂylkéﬂionﬂanﬁﬁ{lk}hc-alﬁoxﬁc@baﬂylé%y.Caﬁtfhlﬁ-ny&r, dié‘mféo'l lc<)rI
-1- yl am ngl: 4= { bt Co £l uoro-2-4C-al kyl
ﬂr yl -1-4C al kox%]fﬁg_-ﬁ Ziﬁﬁ%@%bgﬁ%a&-eﬁg%%-}%é? g&%&(&?{)’%w{% hydr ogen,
al ogen, fl uor B*&€"a| kyl ,  carboxyl, -CO 1-4C- al koxy, hydroxy- 1- 4C4kyl ,
| - 4C- al koxy- 1amidripyldr subgtituted pheniiwitlyone. twgordirgesripe ardifierept| siisfituents from the
fl uoro- 1-4Cal kgusiyp ot 1-4€Cal@h, K\t alkewy coamoxy] 19485-aligpkyearponyl Galobdr3tifluoiZhethyl, mrogr oup
SQZ- NR31 R32 OfinfotfmeBbUiarbigtand el €  R31 is hydrogen, hydroxyl, 1-7C alkyl,
hydr oxy- 1-4C- al ky|. )2 -al K -1-4C- al or 3-7C- ¢C al ky m no and
R52" 5" hy i s Boysoy e o g o ol ap ey W BRREEYA il ey
WO 2004/ 05498the ptpitespmmpeyrdoso 13

In one aspect, the invention relates to compounds of the formula 1a
R2

/
N
)—R1
N
I/X (te)

Ar

R3

in which

R1 is hydrogen, 1-4C-alkyl, 3-7C-cycioalkyl, 3-7C-cycioalkyl-1-4C-alkyl, 1-4C-alkody, 1-4C-alkoxy- 1-
4C-alkyl, 1-4C-alkoxycarbonyl, 2-4C-alkenyl, 2-4C-alkynyl, fluoro-1-4C-alkyl, hydroxy-1-4C-alkyl,
mono- or di-1-4C-alkylamino or 1-4C-alkylcarbonyloxy-1-4C-alkyl

R2 is hydrogen, 1-4C-alkyl, aryl, 3-7C-cycloalkyl, 3-7C-cycloaikyl-1-4C-alkyl, 1-4C-alkoxycarbonyl,
mono- or di-1-4C-alkylamino1-4C-alkylcarbonyl, hydroxy-1-4C-alkyl, fluoro-2-4C-alkyl, aryl-1-4C-
atkoxy-1-4C-alkyl, hydroxy or 1-4C-alkoxy

R3 s hydrogen, halogen, fluoro-1-4C-alkyl, cérboxyl. -CO-1-4C-alkoxy, hydroxy-1-4C-alkyl, 1-4C-
alkoxy-1-4C-alkyl, 1-4C-glkoxy-1-4C-alkoxy-1-4C-alkyl, fluoro-1-4C-alkoxy-1-4C-alkyl, cyano, the
group -CO-NR31R32, the group SOx-NR31R32 or the group Het,
where
R31is hydrogen, hydroxyl, 1-7C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C-

cycloalkyl, amino and

R32 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alky],



or where R31 and R32 together, including the nitrogen atomto which both are
bonded, are a pyrrolidino, piperidino, piperazino, N 1.4C al kyl pi perazino,
nor phol i no, aziridino or azetidino group and Het is a heterocyclic residue,
substituted by R33, R34 and R35, selected fromthe group consist- ing of
oxadi azol , di hydrooxazol, dihydrol m dazol, oxazol, imdazol, isoxazol,

di hydr oi sox@@%hos0s499s @azol and tetrazol where R33 is pygEReBR1406b- 4C al kyl
hydr oxy- 1-4C- al kyl, 1-4C al koxy, 2- 4C—1§I kenyl oxy, 1-4C-al kyl carbo- nyl,

car boxy, 1-4C- al koxycarbonyl, carboxy-1-4C- al kyl,

1-4C- al koxycarohmmel 1-4C al kyl,  hal ogen, hydroxy, aryl, aryl-1-4C alkyl,

aryl -oxy, arylgs r
YA aR er .Lcﬁddi‘né, meaﬂss%h%hmm.éh sam are%ase argge,ﬁ%m b

1+ 4C al Koxy- 1 F’J??E"‘LE'P eSS ﬁiﬁ%ﬁ%ﬁe‘%}éﬂm o, SR PR SR
1- 4Cal kyl , 1-Aletigs RQS‘%E‘}FV""EEEA'QS&l subsituted by, By R34 waﬁa@wcwﬁﬁpmfha@ww% or hy-
dr oxy, R35 i s ingya rozgiiengl, diryd@Goxakdk \Hinydrdimid&oi lokaanly imidbzol Gsoadain dipngisaidonsagl) |

hal ogen, triflf,}ggopgmtem| or hy- droxy, X is O (oxygen) or NH and Ar is a
nono- or bi cych aromati c residue, substituted by R4, R5, R6 and R7, which
is selected from the group consisting of phenyl, ht hyl , 8yrro|y

pyrazol yl, i mRééE(S'V‘S?‘PQe" ﬂ“‘? ativly yprearddraGralkyl htfoply. 2?587? enyjonp drAG-aYRarbot | y| |
benzof uryl, thi emyl cartimenz batalemycarbonyihi cabolyyH4C-akglo Xetailkgkycarpppyit ik,
pyrimidinyl,  chidiabi nwhro@ndryi SACAAAIMy, T -oxy WBHGIHEIC-diRéxyl SrifllaAEHARGE itro,

TAT A TN "“*‘?i“%'w’%’ e Srltmenn)
Y

carpo on

14C- al koxycar bony ik%téﬁé @ngycﬁ. 'Eylam 8ﬁ’s” roxy, aryl, aryl-11-0C al kyl,
laryl - oxy, ar ylmiﬁmmbxv‘c-ﬁ“fvi ﬁ%G@F(@Wei"rﬁr@‘k"Wfp?%‘ haiagm drifluererastiot or dy-

di - 1-4C- al kyl am aexy, 1- 4C- al kyl car bonyl am no, 1-4C-al koxycar bonyl am no, 1-4C

al koxy- 1- 4C- alggi ﬁ&d@ﬁ%@éﬂyﬂ@-«:@falk | -8 fkoxycEBoryiS h4loheR, FEISH Gl ky!
1- 4Cal koxy, .1-4C- aI koxycar bonyl , hal ogen, trlflljrzor%?r?et hyl %nsékp{ﬁ |f(%Jroxy, R6

| s hydrogen, 1-4 s kyl or hal ogen and R7 is hydrogen, 14C-al kyl or
hal ogen, %nd SMEREPAOENNAi s phenyl or substituted phenyl with one, two or
t hr ee saneAror i hdnet @ hityclin postatid residue, sulfstitoted by R, RY R apt RYT wiich4Gelattéd ffom

1-4C al koxy, wdaﬂwons.knn&@rpﬂérmoasm@r Bl pyrabed, AB&RoI 1112 F1HaseyI QRBRkINBER- NI tT O,
trifluoronmeth J;y rﬂx%en 1C1¥ p beé@othl@n | Qﬁazgll}i&_fax%&lyf ?Z'*d'“ggmﬁ‘%ﬁ' jnot have
t he nmeani ng h n o 0Q€ Hot €3 enot es
hydr ogen, 4@“'59“%&/?""63"""3"""7'& cycl oaI kyl - 1- 4C-al kyl ,
where :
R4 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy, 2-4C-alkenyloxy, 1-4C-alkylcarbo-
nyl, carboxy, 1-4C-alkoxycarbonyl, carboxy-1-4C-alkyl, 1-4C-alkoxycarbonyl-1-4C-alkyl, halo-
gen, hydroxy, aryl, aryl-1-4C-akkyl, aryl-oxy, aryl-1-4C-alkoxy, trifluoromethyl, nitro, amino,
mono- or di-1-4C-alkylamino, 1-4C-alkylcarbonylamino, 1-4C-afkoxycarbonylamino, 1-4C-
’ alkoxy-1-4C-alkoxycarbonylamino or sulfonyl,
\ R5 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, .1-4C-alkoxycarbonyl, halogen, trifluoromethyl or hy-
droxy,
R6 s hydrogen, 1-4C-alkyl or halogen and
R7 is hydrogen, 1-4C-alkyl or halogen,
and wherein
aryl is phenyl or substituted phenyi with one, two or three same or different substituents from the
group of 1-4C-alkyl, 1-4C-alkoxy, carboxy, 1-4C-atkoxycarbonyl, halogen, triflucromethyl, nitro,
trifluoromethoxy, hydroxy and cyano,
with the proviso that R3 does not have the meaning hydrogen or halogen when Y denotes -—CHz—Ar and
R2 denotes hydrogen, 1-4C-alkyl or 3-7C-cycloatkyl-1-4C-alkyl,
and the salts of these compounds

In ancther aspect, the invention relates to compounds of the formula 1a
in which




and the salts of these conpounds |In another aspect, the invention relates to
conpounds of the fornmula la in which WO 2004/054984 PCT/ EP2003/ 014069 14
R1 is hydrogen, 1-4C-al kyl, 3-7C-cycloal kyl, 3-7C-cycl oal kyl - 1-4C- al kyl

1- 4Cal koxy, 1-4C-al koxy-1- 4C-al kyl, 1-4C- al koxycarbonyl, 2-4C-al kenyl,
2-4C-al kynyl , fluoro-1-4Cal kyl or hydroxy-1-4C al kyI R2 is hydrogen,

1-4C al kyl, way &4,05435470 cycloal kyl, 3-7C- cycl oal kyl - ﬂ&b(dsm 4069
1-4C- al koxycar onyl, nono- or di-1- 4q4al kyl am nol - 4Ca yl carbonyl ,

hydr oxy- 1-4C-al kyl, fluoro-2-4C-al kyl, "aryl-1.4C al koxy-1-4Cal kyl R3 is
f1 | ZCC” oI & 4G ?hdwdlmgleﬁallﬁdwkyll 3—7C@|6hdkyl4§37@-l:;l&laéw -1-4 ey xe-ikdhe- 124 <aidoxy- 1-
- al koxy- | - -1z A
fl uoro-1-4C-al EQ\]@ mé-alk cﬁéﬁyﬁrzz &te )k%)ekerér %gﬂlwmﬁéﬁl%%wxmﬂgo & ?fé(i S
hydr ogen, hydla 1- 7C— al kyl, hydroxy-1-4C-al kyl, 1-4Cal koxy-1-4C-al kyl or
3-7C cycl @l I’@y'l'vdfaﬂﬂﬂ ReP-alkd, Mcﬁr@gwbalkﬂ Mck%vi—ﬂ@elkvbﬂ;ﬂﬁ@knmqmwl or
1- 4Cal koxy- 1- 4fon@lokyi1;4C-atkylardihe r46-alR@dariamgl hirBaky-H @galkiiiugro-2aC lalkg, ang1-ate
ni trogen atomafk Wak Gy |bot h are bonded, are a pyrrolidino, pi peri di no,

| era2|no er Zi O rph r|d|n tidino
grgup, X i O "°r°"19‘k5a¥% ? '4({%‘(%’ ﬁ’ﬁjlr 1%?‘3%" Mgfa cxyé1ro g resi due,
substituted by Rﬂ?""yﬂéc‘aﬁ@‘)’drﬁw “”%‘l’éﬁ‘a"‘%"l’éépé’ﬁ‘ﬂéﬂhq 9"%"3@ HB“@a@)up

consi sting of wpé&renyl , naphthyl, pyrrolyl, pyrazolyl, imdazolyl,

1,2, 3-triazol W |s|lﬂ'dr@be¥| hydPf; mcamazy%wudmy)mcm@ﬁqwmh ot Brenyl
benzot hi enyl, thj Y. | soxazol yl pyr| di nyI yr| m di nyl chi nol i nyI and

| sochi nol i nyI hydr oge - dr oxy- 1-4C- al kyl
1 9Chl Koy, 2 Ras Rrdeons 30PN Froros A it i b g by
{(1- 4C al koxycarcbwmsd , car boxy- 1-4Cal kyl, 1-4C al koxycar bonyl - 1-4Cal kyl , hal o-
tgen]c | L\gtrd (r) ?n);%/h R31 ¥id, Féaaﬂdgbmar ifidicling{ 3k nitradel b@M)to wilthyloth lareliondud ke ¥ pyrrolidino,
ri
1. 4C al ky ar %\'pendlag r%fpﬁrazlm HAc-al kﬁﬁﬁ&%gptﬁéﬂﬁ&hoalﬁnq %zg;ldﬁl!) gslyakéngh@&aup.
al koxy- 1- ﬁégé L 3m no or sulfonyl, R5 is hydrogen, 1-4Calkyl,
1- 4C- al kox’y 15-wa1&5?'93@ fa fes‘%&lsb‘yﬁt#ed b4 R 5P 9’?1%?7h‘9ﬂ'°hdﬁsemﬁed f®@oxy, R6
I S hydrogen, Ihedfouptdoyibtingsf pheniiorgeinhyl marolylgraizalyl, iryidkizai &2, 3-tdazdT,-iabligytien-Or
hal ogen, and zh‘mﬁioﬁd Qurf\r B’andﬁﬁyl pth:eﬁwlbe&sm@@bsﬁ.azslw BkaRRE MYrdinW¥ byAm@IAR, two or
t hree sane or cﬁinonny?anﬁ isoch%mmqt Ituents fromt
where
R4 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-afkyl, 1-4C-alkoxy, 2-4C-alkenyloxy, 1-4C-alkylcarbo-
nyl, carboxy, 1-4C-alkoxycarbonyl, carboxy-1-4C-alkyl, 1-4C-alkoxycarbonyl-1-4C-alkyl, halo-
gen, hydroxy, aryl, ary-1-4C-alkyl, aryl-oxy, aryl-1-4C-alkoxy, trifluioromethyl, nitro, amino,
mono- or di-1-4C-alkylamino, 1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonylamino, 1-4C-
alkoxy-1-4C-alkoxycarbonylamino or sulfonyl,
R5 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-atkoxycarbonyl, halogen, trifluoromethyl or hy-
{ droxy,
Réis hydrogen, 1-4C-alkyl or halogen and
R7is hydrogen, 1-4C-alkyl or halogen,
and wherein
aryl is phenyl or substituted phenyl with one, two or three same or different substituents from the
group of 1-4C-alkyl, 1-4C-alkoxy, carboxy, 1-4C-alkoxycarbonyl, halogen, triflucromethyl, nitro,
trifluoromethoxy, hydroxy and cyano,
and the salis of these compounds.

In another aspect, the invention relates to compounds of the formula 1a

in which

R1 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl, 3-7C-cycloalkyl-1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxy- 1-
4C-alkyl, 1-4C-alkoxycarbonyl, 2-4C-alkenyl, 2-4C-alkyriyl, fluoro-1-4C-alkyl or hydroxy-1-4C-
alkyt,




group of 1-4C-al kyl, 1-4Cal koxy, carboxy, 1-4C-al koxycarbonyl, hal ogen,
trifluoronmethyl, nitro, trifluoronmethoxy, hydroxy and cyano, and the salts
of these conmpounds. I n another aspect, the invention relates to conpounds of
the formula is in which RL is hydrogen, 1-4C-alkyl, 3-7Ccycloal kyl,
3-7Ccycl oal kyl - 1-4C- al kyl , 1-4C-al koxy, 1-4C-al koxy- 1- 4C-al kyl,

1- 4C al koxye@y hagdnihoss 2- 4C al kenyl , 2-4C al kynyl, fl uo&,gT,ﬁpﬁgmg‘{ogyl or

hydr oxy-1-4C- al kyl, WO 2004/ 054984 PG/ EP2003/ 014069 15 R2 15 hydr ogen,
1-4C-al kyl, aryl, 3-7C-cycloal kyl, 3-7C-cycl oal kyl -1-4C-al kyl ,

1- 4C- al koxmcarsb@w@en, 1-908Ky), @, 3;hc-c3¢c|e4a@yl,a.’a Wbﬁlﬁ&ll&ﬁ-ﬂﬁﬁwﬁﬁ&ﬂdk@iy%ﬁ M,

mydroxy 1 4%6)?(40]4&&&?5-3&-'3&?5%@4%&* it A Hgmglm- cfiéuk,v' car boxyl,

4C- al koxyarll (ﬁy@f”ﬁé% aﬁ'ﬂ@"’& yTClE’yH %9’ 33% Q{?( oY IRACTe T he group
- CO-NR31 R32, 4Caheyd-4R3ikotys 4oyt dyerer -4hleystyH;alkg ol gipupyCO-NR31R32,

hydr oxy- 1- 4C- ahdty| or 1 4C- al koxy- 1-4C-al kyl and R32 is hydrogen,

éBZCt g' glh’er hyg§ Q]ﬂu d?éxﬁﬂ?coarkyllhyd}gzya Lis ol 1-46a Yi%?lel%n\gﬂgreg Rg}eagd

pyr r ol ?dl no, %?Bh@g"a. n& B'Slk’g %G'a'kﬁﬁﬂﬂ%'\ﬂ%g 1Ihpl g‘g{?am no or norpholino

group, X is O0°(¥eRgen) or NH and Ar Is a nono- or bicyclic aromatic residue,

subst it ut ed byR3Rdnd AR togRBerainghidiRg the wirbgeh atowm ts elichdiothchref hooded, drda pygroiiing,

consi sting of b}famu §lper@ﬁrﬁmﬁh§4b«alkﬂbﬁefa9|hdﬂrmol%)f&hﬁ@&b%' i m dazol yl,

1,2,3-tri a%ol Yl o zi m dazol yl, furyl benzof ur yl, thienyl,
benzot hi en% ﬁ ’éyf , I soxazoyl e/ K Chl nol i nyI and
i sochi nol iyl | '5 JiPROPEr '??&"ﬁa?”}?%?w&ﬁ” simtﬁ@-yﬁ“kRﬁD GFR?'(W thss'eﬁﬂe’vr"

{1- 4C- al koxy, M@uabdoswyﬂ chehenyl1rapithyh bl crarapayl, imidazolyl,d 2i3axiarglyl, indolyl, ben-
1- 4C- al koxycarkmasdyl, " bt - fieal, lgtzothidnyl) Grizzbil Oxasastyh @idiny LovAkaidiap Ky |

hal o- gen, hy@&p&&&angqs%mmmiyl 1-4Cal kyl, aryl-oxy, aryl-1-4C4koxy,
trifluoronmeth am ho, nono- or di-1-4C- al kyl am no,

1- 4C- al kyl car é”B‘Ff I am no 1- 4C- al koxycar bonyl ani no, 1-4C
al koxy- 1- 4Cal mwawomwmmmwﬂpﬁmyn IC-qlipy, 34ylipyigen 1-4G-alatsadpky | |
1- 4C- al koxy, 1 Aft-caibkog X y-aGalkayesitbonylh edriagye4 C-lkyl, flda0akageitonl-1-0C-alky, halth oxXy, R6
i s hydrogen, &ri, ROk, mmgsmyl afloxy R m@@mm&rbmkmﬂ%@a l¥no OF
oo e R RS AR, 1 110 o
alkoxy- 1-4C—alkoxycarbonylammo or suifonyt,
R5 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl or hy-
droxy,
R6is hydrogen, 1-4C-alkyl or halogen and
R7is hydrogen, 1-4C-alkyl or halogen,
and wherein
aryl is phenyl or substituted phenyl with one, two or three same or different substituents from the
group of 1-4C-alkyl, 1-4C-alkoxy, carboxy, 1-4C-alkoxycarbonyl, halogen, triflucromethyl, nitro,
trifucromethoxy, hydroxy and cyano,
and the salts of these compounds.

In ancther aspect, the invention relates to compounds of the formula 1b
’?2

N
)—Ri1

N

R3

R4

RS (1b)

in which




group of 1-4C-al kyl, 1-4C-al koxy, carboxy, 1-4C- al koxycarbonyl, hal ogen,
trrfluoronmethyl, nitro, trifluoromethoxy, hydroxy and cyano, and the salts
of these conmpounds. I n another aspect, the invention relates to conpounds of
the formula 1 b /2 R3I)CN>RL RANRS/ Y X (1b) z in which WO

2004/ 054984 PCT/ EP2003/ 014069 16 Rl is hydrogen, 1-4C-alkyl,

3-7C cycl oalyeydnasndsodl cycl oal kyl - 1-4Cal kyl, 1-4C- al kogyy ﬂzo&%ﬁ&s»koxy 1-
4C- al kyl, 1-4C {koxycar bonyl, 2-4C-al kenyl 2-4C- al kynyqI

fluoro-1-4C-al kyl, hydroxy-1- 4C— al kyl , % ono- or di-1-4C al kyl am no or

% ggaLkZ: Ca Equd@g@s i-4(ﬂ§||€yg|3kwc cBglky‘! %-7836&&091 mc.&wi@@uw;y 1-86-Ukoxy- e

3 1.4C al kyIZl a"‘éﬁ' Zg%“‘g‘l % E“&'aﬁ"ec"?'h%‘#%"ﬁ"y"%cﬂf&‘bﬁkwa" ?rf”fréqf‘ﬁﬂ‘yhc al kyl
aryl -1-4C al k'BQW’%d'ﬁé&rﬂ!‘ijf'ﬁm‘“waﬁﬁﬁ@'@fm&ﬂ%a{%ﬁ Hgky R3 is hydrogen, hal ogen,
f | uor o- 1- 482 al ik ywdrogeraniassaikyl, arvl CEVFQ-cdi@aityk 81 Q-cyclvsibi-O-RG-alkyl A1 CGatikoyycarbdnyid C-

al koxy- 1- 4C- al kanb- or@r%a’ﬂyiﬁﬂ?ﬁ?ff& é’d@mﬁr‘:&ﬁﬂXMdr&xy4QCﬂJlk'§lY*uom-2-40-alkyl arﬂ -1-4C-

fl uoro-1-4C- al the group-CO NR31R32, e group

S02- NR3I R32 orah'i it "E%’t‘"”%eg'%"yml i s_hydrogen, hydroxyl, 1-7C al kyl
hydr oxy- 14&3a|'kwm9°% 'Elsg%{'r fugiey-4¢-aliep, caroRyy) Qf?‘éc-?'b?xyv%?’%éﬁfé;?kv' W no and R32
i s hydrogen, 1akpG-tedCaiyi, 1-4#6-alkay-40-albaRy- it G-gikyl, Grorat 1-4alidxk-bAG-alkyl £@naltiey | |  or
where R31 and drdg -tOpRE1REY,, the BEbLSH, M3 othd drevgest, at om t o whi ch both are
bonded, are a pykrolidino, piperidino, piperazino, N 1-4C-alkyl piperazino,

AR S g I R DR T

oxadi azol , di hydrcmlbl&@mmomdhydrm m dazol, oxazol, imidazol, i soxazol

(di hydr oi S0XazoRa2 is Hydrogd, ol 7Cangl, ﬁyabxyamLaiwmefm-almﬁmSamdr ogen, 1-4C al kyl,
hydr oxy- 1- 4C g kydre 1-4C- al koxy, 2 4C- al kenyl oxy, 1- 4C- al kyl car bo- nyl,

car boxy, 1-4C

1-4C al koxycar@& l;ﬁ;ngi glnly '"F'ucﬁ ﬁ?fl "x%%e" atﬁta WX'CH t,'°th Yiky P°"ded a"Ie 2 pypid '5’! kyl ,

aryl -oxy, aryl®ped %HEF@G‘R‘S/ N”t‘?"l‘ﬁ“W'B‘B?’WEt"I’?W °""?||"‘F‘NB"° oF %Fﬁﬁ‘dl'?ﬁ gropR,e
di - 1- 4C- al kyl aitdt s@,hetérocy@iczdsidyd, cabstiaenty 83, R34 arti-R3G-selbdtabfpocinegmovy Iomsistno,
ing of oxadiazal, dihydrooxazal, dihydroimidazol, oxazol, imidazol, isoxazol, dihydroisoxazol,
pyrazol and tetrazol
where
R33 is hydrogen, 1-4C-aliyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy, 2-4C-alkenyloxy, 1-4C-alkylcarbo-
nyl, carboxy, 1-4C-alkoxycarbonyl, carboxy-1-4C-alkyl, 1-4C-alkoxycarbonyl-1-4C-alkyl,
halogen, hydroxy, aryl, aryl-1-4C-alkyl, aryl-oxy, aryl-1-4C-alkoxy, trifluoromethyl, nitro,
amino, mono- or di-1-4C-alkylamino, 1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonylamino,
1-4C-alkoxy-1-4C-alkoxycarbonylamino or sulfonyl,

R34 is hydrogen, 1-4C-alkyl, 1-4C-atkoxy, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl or hy-
droxy,

R35is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl, halogen, triflucromethyl or hy-
droxy,

R4 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy, 2-4C-alkenyloxy, 1-4C-alkylcarbonyl,
carboxy, 1-4C-alkoxycarbonyl, carboxy-1-4C-alkyl, 1-4C-alkoxycarbonyl-1-4C-alkyl, halogen, hy-
droxy, aryl, aryl-1-4C-alkyl, aryl-oxy, aryl-1-4C-alkoxy, trifluoromethyl, nitro, amino, mono- or di-1-
4C-alkylamino,  1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonylamino,  1-4C-alkoxy-1-4C-
alkoxycarbonylamino or sulfonyl,

R5 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl or hydroxy,

X is O (oxygen) or NH and

z has the meaning -CHR8- or -CHR8-CHR9-
where
R8 is hydrogen, 1-7C-alkyl, 2-7C-alkenyl, hydroxyl, 1-4C-alkoxy, oxc-substituted 1-4C-alkoxy, 3~

7C-cycloalkoxy, 3-7C-cycloalkyl-1-4C-alkoxy, hydroxy-1-4C-alkoxy, 1-4C-alkoxy-1-4C-atkoxy,
1-4C-alkoxy-1-4C-alkoxy-1-4C-alkoxy, 3-7C-cycloalkoxy-1-4C-alkoxy, 3-7C-cycloalkyl-1-4C-




1- 4Cal koxy- 1- 4C- al koxycar bonyl am no or sulfonyl, R34 is hydrogen,

1-4C-al kyl, 1-4C-al koxy, 1-4C-al koxycarbonyl, hal ogen, trifluoronethyl or
hy- droxy, R35 is hydrogen, 1-4C-alkyl, 1-4C al koxy, 1-4C al koxycarbonyl,
hal ogen, trifluoronmethyl or hy- droxy, R4 is hydrogen, 14C- al kyl,

hydr oxy- 1-4C-al kyl, 1.4C- al koxy, 2-4Cal kenyl oxy, 1-4C-al kyl carbonyl,

car boxy, 1-4goabdsexysar bonyl, carboxy-1-4C- al kyl,
1- 4Cal koxycar bonyl - 1-4C- al kyl , hal ogen,, hy- droxy, ar yTCngrZV?m 068: al kyl ,

aryl -oxy, aryl-1-4C-al koxy, trifluor orre{hyl , hitro, am no, nono-or di-1 -
éllczlrél klylkam' mi) 41a1|6ﬁrm&aﬁoﬁarmﬂyﬁﬁbﬂﬂoxy,lhél@t-%-&mﬁycaﬁlmﬂﬂ&ngm:ﬂgiﬂ-tlc—

- al kox XY Gl 0 i r
1- 4C- al kyl , y %kg }ﬁQ )ﬁ@aﬁ@% nﬂg’ar g‘égll‘&%%%{m Iaﬁ%o tsr?c!a ug?gﬁ{ﬁch | or
hydr oxy, X | s G 5’(‘&?& ﬁ?'a'&“’aﬂﬁ‘v ﬂ’d ’[11’4’8’ aﬁ%’%{ﬁ%?@!"ﬁ“tﬂ%ﬁﬁ 1'19F3"‘€HF18 CHRO-
where R8 is hydréginlcatianyi@®yal kyl , 2-7C al kenyl, hydroxyl, 1-4Cal koxy,
0X0- subst i t ut edo &-hafbgan, hamaw&qc?ﬁeﬁwmmadﬂkﬂmlkoﬁy bfo-suystituRd h 4y laikdxy 4C- al koxy,

hydr oxy- 1- 4C- al k o

12 AC al koxy- 1- 40%;%@% %—Kﬁ Eyll’r-gé;w(ﬂ%}fo 1—4C alkoxy, 1-4C Cal:{l%)% lﬁ1&4(3 -alkoxy,

3- 7C-cycl oal kyl -1 °"V17} 9{9&'1"42?0 al koxy,
1- 4C al kyl car bon3”1°8fx1740'¢\'ﬁ’m 114C4<‘BWE$TRQ5‘X'W a?l?'héo‘a"tﬁﬁ?moamfm nepno-] oy di-1-4C-

al kyl am no, 1- 4Giliglakiyib,C ardteakyitBisohyioninol - 48:z-akdcpaporgizhbny | reanmb-Ncyr EOUT- O

di - 1- 4G al kyl ar@ll@@mﬂao 4—@0-@]‘(}}@5%5@&0@)mﬁb%%cw-40-a|koxycarbonylamlno or 1-4C-alkoxy-1-
1- 4C- al koxy- 1- 4Cﬁcaa}]&9x¥calr bonyl amno or 1-4C al koxy-1- 4C-al kyl car bonyI oxy,

R9 is hydrogen, 2l 7¢C al kenyl, hydroxyl, 1-4C- al koxy,
0Xx0- substi t ut egndmharein 5| koxy, 3- 7Ccycl oal koxy, 3- 7C—cyc| oal kyl - 1- 4Cal koxy,
hydr oxy- 1- 4C- ariddappenyllor eLBstiitdd penyi Wit @Deativicontlyge same or different substituents from the

1- 4G al koxy- 1- dupath K9 Mikyl, 1 A€ Xdrbory - 14C-AM6%Yc At Bdnki halbgeh; tfuo@Kiaye Yiitro,

3-7C-cycl oal ky I al koxy, 1-4Cal kyl carbonyl oxy,
hal o-1 -4Cal ko xgﬂ'}omz&hma *ﬁﬁz’%ak"%& 1-4C al kyl am no,

1- 4C- al kyl G8¢8B {HEPRFOMBMATE: o] koxycar bonyl ani no, nono- or di- 1- 4C-
al kyl am no- 1- 4C aI kyl car bonyl oxy, 1-4Cal koxy-1-4C-al koxycar bonyl am no or

1-4C al kOXynémthéer;&b‘lk&éiﬁ&hﬁbﬁf&jdtdé)&yoomﬂﬂﬂds\/dﬂméfbfnﬁhlaalbyl i s phenyl or
substituted, phgnyl with one, two or three same or different substituents

fromthe rou 4 Cal ar bonyl

hal ogen, 1f I ESY‘%‘W@T ﬁ%P*I"ﬁ Sfrlp'cymaﬁ'a#ﬁ‘gﬁ%%ﬁﬁ%@% hjtﬁé 59%&& and
t he sal ts of tff&glc pgarbonyln 2-4Gakendy 24SHkeyt, fiyorpst Ch"?}'@fht’r Birope "fﬁ'es to
conpounds of theuformula 1b in which

R2 is hydrogen, 1-4C-alkyl, aryl, 3-7C-cycloalkyl, 3-7C-cycloalkyl-1-4C-alkyl, 1-4C-alkoxycarbonyl,
mong- or di-1-4C-alkylamino1-4C-alkylcarbonyl, hydroxy-1-4C-alkyl, fluoro-2-4C-alkyl, aryl-1-4C-
alkoxy-1-4C-alkyl '

R3 is hydrogen, halogen, fluoro-1-4C-alkyl, carboxyl, -CO-1-4C-alkoxy, hydroxy-1-4C-alkyl, 1-4C-
alkoxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkoxy-1-4C-alkyl, fluoro-1-4C-alkoxy-1-4C-alkyl or the

(- group —CO-NR31R32,
where
R31is hydrogen, hydroxyl, 1-7C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C-
cycloalkyl and
R32 is hydrogen, 1-7C-alkyt, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl,
or where
R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidino,
piperidino, piperazino, N-1-4C-alkylpiperazino, morpholino, aziridino or azetidino group,

R4 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy, 2-4C-alkenyloxy, 1-4C-alkylcarbonyl,
carboxy, 1-4C-alkoxycarbonyl, carboxy-1-4C-alkyl, 1-4C-alkoxycarbonyl-1-4C-alkyl, halogen, hy-
droxy, aryl, aryl-1-4C-alkyl, aryl-oxy, aryl-1-4C-alkoxy, trifluoromethyl, nitro, amino, mono- or di-1-
4C-alkylamino,  1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonylamino,  1-4C-alkoxy-1-4C- -
alkoxycarbonylamine or sulfonyl,

R5 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl, halogen, triflucromethyl or hydroxy,




Rl is hydrogen, 1-4C-alkyl, 3-7C-cycloal kyl, 3-7C-cycloal kyl -1-4C-al kyl
1-4C- al koxy, 1-4C-al koxy- 1- 4C-al kyl, 1-4C-al koxycarbonyl, 2-4C-al kenyl,
2-4Cal kynyl , fluoro-1-4C-al kyl or hydroxy-1-4C al kyl, R2 is hydrogen,
1-4C-al kyl, aryl, 3-7C-cycloal kyl, 3-7C-cycl oal kyl - 1-4cCal kyl

1- 4C- al koxycar bonyl, nono- or di-1-4Cal kyl am nol - 4C- al kyl car bonyl ,

hydr oxy- | - 4Gy@hdoyhsqodyl uor o- 2- 4C-al kyl , aryl -1-4C al k yl R3is
hydr ogen, hal ogen, fluoro-I-4C-al kyl, carboxyl, -CO 10%%1&3@099(13&65

hydr oxy- 1- 4Cal kyl, 1-4C al koxy- 1- 4C af&kyl

1- 4Cal koxyx1- 4 h xifc_ﬁﬁ ,J‘HQ,Q- al kyl, fluoro- 1- 4C al koxy-1-4C-al kyl or the

rou CcoO ogen, hydroxyl, 1-7C-alkyl,

ﬁydrgxy 1- %IC ﬁ]a Pmei"'"t? g H%BE@Q IEyI ory3-7C¥ cycl oal kyl yand R32 is
hydr ogen, 1- 7(‘;Yhalekyl hydr oxy- 1 -4C-al kyl or 1-4C- al koxy-1-4Cal kyl, or
where R31 and FRGQh\tdmget @ C-alkyl.r2e7ICeetkemyl) hidroeyl Ni-4O-aigrin oxatsotstitited Wat-alkoxia@t h ar e
bonded, are a prfc%daﬁbﬂoch-@leﬁ@IHddODeﬁlmxﬁh P Hickiod] 1K&Lﬂoﬁﬁr32' no,
rorphol o, 22 “‘ﬁw‘? %4.@%@% 4"“@‘2%’ %ﬂgf?ﬂ“ PG et

car boxy, 1-4Cal ?Véé%ﬁﬂ n vioxy, ch % —akoxy amino, mono- or d|-1-4 G-

1- 4C- al koxycar b@ikyibmlnoac1aip+ey<vlcarmwla0@'en 1-*f§falk0d¥09lh9ny1alanyl ,moge-y |or 1di4aCal kyI
aryl -oxy, aryl - Laf&mind- Wﬁlkylo'ﬁaﬂhbrfylbﬂpﬂm&&yH-AC@Ik&)@&rboﬁl}I&ﬁ‘lﬁ or ADIBQstkoL1- di -
ifczlzél k?/lkam n(i 4% &‘F%J r bon?/l am no, | 4|Cf al koxy%gr bonKI am no,

L e o R LT S e
hydr oxy, WO ZOOJF@M!?!KEIXYP@W ERIVORI-TIIOBY hydigy-1-4C- plisoxy) 1(4Exalkgeri4CaatkomH and Z
has the meaning 1-ﬁ=ﬂl%xy-mc-ﬂd38‘r-ﬂ=ﬁi&xy VEED- Grcibfkoiyst 4tyahong e C-delodylaldey | |

2-7C- al kenyl , hmg,gpqyJO_aHJ, ,S R d & likoRy] élm-f’oC n?Jngozrydm&c
7C-cycl oal koxy

cy a h 0
1248 8l Koxy- 1. 1 RIPRES ‘*%‘kﬁ%ﬁ%ﬁmw R rapyages: e, ¥ u1ac-
PRI L LS o TR AU R e D ——
14C- al kyl car bonyiCeskylcarbmioy,14Cal koxy, am no, nono- or di-1-4C al kyl am no,
1- 4C- al kyl car tg;.awh@éﬁ, no, 1-4GC- al koxycar bonyl am no, nono- or di-14C

al kyl am no- 1- 4 I o]
14C al Koxy- 1. ﬁ'%ﬁéﬁﬁﬂ&%% 'w**w&r%ﬁwﬁ%e&dﬁ%%gf%@%“*“@%% al keny!
hydr oxyl ,  14C- aPR Ak Cﬂ%héﬁﬁlgwmm f&ekawm “3099?(’5'%% RERy,

3- 7C- cycl oal kythifugrom@heady lgdcgy afyogamoxy - 14C- al koxy, 14C- al koxy- 1-410al koxy,
14C- al koxy akdife sakdd W¥seldfpdukdrxy, 3-7C-cycl oal koxy- 14C4koxy,

3-7C-cycl oal kyl - 14C

In ancther aspect, the invention relates to compounds of the formula 1b

in which

R1 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl, 3-7C-cycloalkyl-1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxy- 1-
4C-alkyl, 1-4C-alkoxycarbonyl, 2-4C-alkenyl, 2-4C-alkynyl, fluoro-1-4C-alkyl or hydroxy-1-4C-
alkyl,

R2 is hydrogen, 1-4C-alkyl, aryl, 3-7C-cycloalkyl, 3-7C-cycloalkyl-1-4C-alkyl, 1-4C-alkoxycarbonyl,
mono- or di-1-4C-alkylamino1-4C-alkylcarbonyl, hydroxy-1-4C-alkyl or fluoro-2-4C-alkyl,

R3 is hydrogen, halogen, fluoro-1-4C-alkyl, carboxyl, -CO-1-4C-alkoxy, hydroxy-1-4C-alkyl, 1-4C-
alkoxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkoxy-1-4C-alkyl, fluoro-1-4C-alkoxy-1-4C-alkyl or the
group —~CO-NR31R32,
where
R31 is hydrogen, hydroxyl, 1-7C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl and
R32 Is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl,
or where
R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidino,
piperidino, piperazino, N-1-4C-alkylpiperazino or morpholine group,

R4 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy, 2-4C-alkenyloxy, 1-4C-alkylcarbony),
carboxy, 1-4C-alkoxycarbonyl, carboxy-1-4C-alkyl, 1-4C-atkoxycarbonyl-1-4C-alkyl, halogen, hy-



al koxy- 14C- al koxy, 14C-al kyl car bonyl oxy, hal o-1-4C-al koxy, am no, nono- or

di -1-4C al kyl am no, 1-4Cal kyl carbonyl am no, 1-4C- al koxycar bonyl am no, nono-
or di-1-4C al kyl am no- 14C- al kyl car bonyl oxy,

14C- al koxy- 14C- al koxycar bonyl am no or 1-4C-al koxy-1- 4C-al kyl car bonyl oxy,
and wherein aryl is phenyl or substituted phenyl with one, two or three sane

or differentygyBshidddents fromthe group of 1-4C al kyﬂmﬁ-oﬁgﬁﬁ&goxy,
car boxy, 1-4C-al koxycarbonyl, hal ogen, trifluoronethyl, Xaad

trifluoromethoxy, hydroxy and cyano, aFRJI the salts of these corrpounds In

o2 AR el i o L1
14C- al koxy, [ﬁ‘Bﬂ? 13-4 %VF"“TIZ?@ aI"ﬂ%ﬁW‘i"B’BWW'mQ 4@&"‘%‘

2- 4C al kynyl , a‘lﬂomarbnnﬂ_mwrwfbnybr hydr oxy-14C- al kyl, R2 is hydr ogen

1- 4C- al kyl rs @hydroger3 1-4Cakyl Cl-auadiHex 1-4SBalitharctryiOReiosa, triﬂmfbﬁeain lsHyeroxy,

14C- al koxygar qga)(cjxygfirgpmﬁ nPl di -14C- al kyl am nol - 4C- al kyl carbonyl, hydroxy-1

4C-al kyl or, fluoro drogen, hal ogen, flucro-14C al kyl,
car boxyl , Ecoffﬁ&sr‘ﬁw‘c %%PF@RHEE@% kyl, 1-4C al koxy- 1- 4C al kyl ,
1-4C- al koxy 14bee| koxy- 14C al kyl, fluoro-1-4C al koxy-1-4Cal kyl or the
group - CO NR3 mﬁsﬁydrdgérenec-amn-ﬂmalkhw hyﬁgﬂn 1-40yatkiony Ylosubstitdted ahd:—ylkoxy 3-

hydroxy-1 -4C al kgle,&a CS?&WW hyARAy-1- KBy 12¢diiBYANGC.akhy" al Ky,
hydroxy-I -4C al k oget her,

C al k
i ncluding the ni L oékgw '?Jﬁof‘y 'ﬁ?"ﬁ?ﬁ’ qﬁég%{dagmﬂ %-a&(oxer%(]g ar ggﬁﬁﬁ di no,
pi peri di no, pi péika’ﬂr1r1‘&'a"m14d~°aﬂ"$('§ﬁ"?9ﬂ¥!%¥ abdorlot ko rasg) imeRe- g?’oﬂ!ﬁ‘4CR4 is
hydr ogen, 1-4C- adkidgrhino, hydcwkyleaibo%ﬁﬂhkw-é}c dicodyCarbdriglomiyig, 2abab-alok ediyik4axy
11- 4C- al ky! car bonyyismind: REEAKMarbdf byl KAXMRRY- R koxyaBERBID, 1- 4C- al kyl

14C- al koxycar bany ‘S?ﬂ“gi Ciat g%}( %@Ik%%ﬂwmw AT %8%4%55679;%&&3?16 ER2903/ 014069

19 droxy, aryl,
trifluoromethyl, W@?B"""aﬁ%’@"”%ho Wwdf’ '_’P 11‘@'%”‘%%’34&%""'1'4&3"‘“\'

1- 4C- al kyl car bo rMCaaihoqu alikpey- bt Geadsont o Botygidatiaiyriod C-alkoyC-3ai Crayslgalkil-141C-
al koxycar bony| anakeg-101c-idkyf oRac-akylEbohyiox)) Y RicoGealkoky, Ami| lyshe- dr diG-48l koxy,
1-4C al koxycar b%ﬁc bmind) 21988 Ryicdrdohyldmitar O c%or@%.ﬂ#.@xmwnq»x ohy%,(?&gxygen)

NH d Zh ,
2O ARyl B T gﬁgfag??y PG Ao ag aies * g 0"
1- 4C- al koxy, 3andwherein

aryl is phenyl or substituted phenyl with one, two or three same or different substituents from the
group of 1-4C-alkyl, 1-4C-alkoxy, carboxy, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl, nitro,
trifluoromethoxy, hydroxy and cyano,

and the salts of these compounds.

The compounds of the formula 1b have up to three chiral centers In the parent structure. The invention
( thus relates to all conceivable sterecisomers in any desired mixing ratio to one another, including the
pure enantiomers, which are a preferred subject of the invention.

Among the compounds of the formula 1a, preferred compounds are those of the formula 1a-1
’%2

N
)—R1

N

R3

(1a-1)
R5 R4

in which




7Ccycl oal koxy, 3-7C-cycl oal kyl -1-4C-al koxy, hydroxy-1-4C-al koxy,

1-4C- al koxy- | -4C- al koxy, 1-4C al koxy-1-0C- al koxy- 1-0C- al koxy,

3-7C-cycl oal koxy-1-4C- al koxy, 3-7C-cycl oal kyl -1-C al koxy- 1- 4C- al koxy,
1- 4C- al kyl car bonyl oxy, hal o- 1-4C-al koxy, am no, nono- or di-1-4C

al kyl am no, 1-4C- al kyl carbonyl am no, |-4C- al koxycar bonyl am no, nono- or
di -1-4C al kybasmfesk- 4C- al kyl car bonyl oxy or

1- 4Cal koxy-| - 4C- al koxycar bonyl am no, 53 i s hydrogen, 113‘:?&1)5({0&’?/*?69
2-7C-al kenyl , hydroxyl, 1-4Cal koxy, o0xX0O-substituted 1-4C- al koxy, 3-
7C-cycl oal %@X)@hycﬁaglﬁﬂ%% %—ﬁéycléﬁl&qnyarb Xdc»au&%@'{-@&ﬂkolq 45C Qg OXY

1- 0Cal koxy I ko | koxy,

3-7C-cycl oa g‘?/' geQIE-X%-F >? ﬁyorﬁrﬂ-‘?ﬁ f?%%%"éﬁ@x -111C al koxy,

1- 4C4kyl ca$~'bor'P5F|a'BSt’9" R+ %‘L‘S%CWSWK!D -a"sthn1ﬁ6«alk%ﬂﬂﬁ-aw' ‘mi‘"ﬂltb‘ilgfpul’aq?q{'yl ani no,
1- 4C- al kyl car maamsamemmupsommmmeemweyl am no, nono- or di-1-4C

al kyl am no- 1- 44=r@l kyl car bonyl oxy or 1-4C- al koxy-14C- al koxycar bonyl am no, and
wherein aryl i t Vi WMt 0 ope ee sane or
di fferent subs 1?*\@9&4 en 'fr'(“)"rs'nlé ﬂ'eh}d%%‘gﬁ"‘d)g%plﬁ %‘% k@#a@'\dl%-(%yﬂé h‘g‘f “car boxy,
1- 4C al koxycar bof#P @3] ogen, tri f | uoronethyl, nitro, trifluoronethoxy,

hydr oxy and cy@hiehydmaeh arit@Caliyit s of these conpounds. The conpounds of the
formula 1 b hawehettp to three chiral centers In the parent structure. The

i nvention thys, ErﬁlFéE?ogethé? ﬁéﬂdm&fﬁ@ﬁﬁb@éﬁ%ﬁ té&l%h%{h%%ﬁed'é?eﬁ V\%ﬂﬁ ired

mX|ng ratio to o enan IBIITEI’S are a

ur
pref erred subf@%”[dmﬁfp'p?rﬁﬂml %v@ﬁ?%‘?emﬂp%ﬁ‘ rppqllg E%%Sﬁrﬁ'aﬁ BYSUREY or nul a | a,
preferred combplelingbetesgeucic tggidue, sypstiuted by W"ﬁ B35 selgcied from the grqup copsist- R1 N X
(1 a-1) R5 / ing4f dxadiantl dihgorsiRe2004 ik @sezdPCT/ EP2003/ 014069 20 R1 is
hydrogen, 1-4Cglkyl, 3-7C cycloal kyl, hydroxy-1-4C-al kyl or
1- 4Cal koxy- 1- i hydrogen 1-4C-al kyl, hydroxy, 1-4C-al koxyor
aryl -1-4C-al k%gi Iln %W%R%Cﬂgyl s carboxyl, -CO 1-4C- al koxy,
hydr oxy- | - 4C- & yhvdwew:éﬁﬁ@%x} | - 4Cal kyl, cyano, the group -CO NR31 R32,
t he group SO2RBSES hydR§éh avri-4Clatylgr oup Het, where R31 is hydrogen, 1-7C-alkyl,
hydroxy- 1- Fﬂ&.@w@wgen h=46Gad K Gydonal -4k, kwoam%xﬂ@-e@yéndo@aérmw: @fuoromit0 and R32
I's hydrogen Orémﬂ’l ng wa -1-4C-alkylamino, 1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonylamine or 1-
4C-alkoxy-1-4C-alkoxycarbonylamino,
R5 is hydrogen, 1-4C-alkyl or 1-4C-alkoxy and
X is O (oxygen) or NH,

and the salts of these compounds.

Among the compounds of the formula 1a, particulatly preferred compounds are those of the formula

1a-1

where

( R1 is hydrogen, 1-4C-alkyl or hydroxy-1-4C-alkyl,

R2 s hydrogen or 1-4C-alky!,

R3 Is carboxyl, -CO-1-4C-alkoxy, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, or the group -CO-
NR31R32,
where
R31 is hydrogen, 1-7C-alkyt, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C-cycloalkyl and
R32 is hydrogen or 1-7C-alkyl,
ofr where
R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidino,
piperidino, piperazino, N-1-4C-alkylpiperazino, morpholino, aziridino or azetidino group,

R4 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl, trifluoromethyi,
amino, mono- or di-1-4C-alkylamino, 1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonylaminc or 1-
4C-alkoxy-1-4C-alkoxycarbonylamino,

RS is hydrogen, 1-4C-alkyl or 1-4C-alkoxy and




or where R31 and R32 together, including the nitrogen atomto which both are
bonded, are a pyrrolidino, piperidino, piperazino, N 1-4C- al kyl pi perazino,
nor phol I no, aziridino or azetidino group and Het is a heterocyclic residue,
substituted by R33, R34 and R35, selected fromthe group consist- ing of
oxadi azol , di hydrooxazol and di hydroi m dazol, where R33 is hydrogen or
1-4C al kyl , w&3dbasaogaydrogen or 1-4C alkyl R35 is hydiqgen, -4C-al kyl R4
i s hydrogen, 1-4C-alkyl, hydroxy-1-4C-al kyl, 1-4C- al kg‘{w, ofhracs

| - 4C- al koxycar bonyl, trifluoronethyl, #am no, nono- or di-1-4C al kyl am no,

| - 4C- al kyl ¢ar ] 1- 4C- al koxycar bonyl am no or 1- 4C al koxy-|

-4C- al koxygar ﬁ%ﬁg@%)ﬁg@'% i s hydrogen, 1-4C-al kyl or 1-4Cal koxy and X is
O (oxygen) 2WtheNglis o5eFe CHRPOUNEt s of these conpounds. Among the conpounds of
the fornmula la, particularly preferred conpounds are those of the formula

| a- 1 wher epadifliaiyprdfyed @gpbundslof hadniiyd 1a0rardticte Mymich- 4C-al kyl, R2 is hydrogen
or 1-4C al gyl ;5 _%,ﬁ,,lcar boxyl, -CO 1-4C- al koxy, hydroxy-1-4C- al kyl,

1-4C- al koxx- 1-,4C—§ |, or the group -CO NR31 R32, where R31 is hydrogen,
1- 7C al kyl 2 hyir83™ - 4ac al kyl, 1-4C al koxy- 1-4C-al kyl or 3-7C cycl oal kyl
and R32 i B3 hysiratgeih -1-4C-3iigopy 146G atkoxyl -4kl or thesgroua P8R8y get her, i ncl udi ng
the nitrogen aiem to which both are bonded, are a pyrrolidino, piperidino,
pi perazino, N h, R 2 DR O1-d o BRAC-IIH B -7 hfdi No group,
R4 i s hydroge ﬁ:"%ﬁi&?én gﬁ@? | ﬁ@g’gy- Do e oy ko>@<r§7‘,’6ﬂ°§'ﬁ’t| e

1- 4C al koxycar (%t’f’yhl",r S i ﬁuéar et hyl, am no, nono- or di-1-4C-al kyl am no,

1- 4G al ky| parip pay-biyibri ac-akylddeboyidedingy car bonyl am no or 1-

4C- al koxy-%- G @_gdé%i%car bonyl ami no, R5 is hydrogen, 1-4C-al kyl or 1-4C-al koxy
and WD 200 70%_4 [ EP2003/ 014069 21 X is O (oxygen) or NH, and the
salts of tfhesds REMBUSHE: Particularly preferred conpounds of the formula

| a-1 are t #gidheir salts. whi ch

Among the compounds of the formula 1b, compounds of the formula 1b-1

’Q2

R3 N
)—Ri
R4 N
R5 X (1b-1)
R8
are preferred.
( Preferred exemplary compounds of the fermula tb-1 are those, in which

R1 is 1-4C-alkyl or 3-7C-cycloalkyl, !

R2 s hydrogen or 1-4C-alkyl,

R3 is carboxyl, -CO-1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkoxy-1-4C-alkyl or the
group -CO-NR31R32,
where
R31 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl, 1-4G-alkoxy-1-4C-atkyl or 3-7C-cycloalkyl and
R32 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl,
or where
R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidino,
piperidino, piperazino, N-1-4C-alkylpiperazino, morphgolino, aziridino or azetidino group,

R4  is hydrogen, 1-4C-alkyl, 1-4G-alkoxy or halogen,

RS is hydrogen or 1-4C-alkyl,




Rl is 1-4Calkyl, R2 is 1-4Calkyl, R3 is carboxyl, -CO 1-4C- al koxy,

1-4C- al koxy-1|-4C-al kyl or the group -CO NR31 R32, where R31 is hydrogen,
1-4C- al kyl, hydroxy-1-4Cal kyl, 1-4C-al koxy-1-4C-al kyl or 3-7C-cycl oal kyl and
R32 is hydrogen or 1-4C-alkyl, R4 is 1-4C-al kyl or 1-4C- al ky[ car bonyl am no,
R5 is 1-4Calkyl, Xis O (oxygen) or N\H, and their salts. Anong the

compounds of whhgusb&ogyul @ 1 b, conpounds of fornmula 1 b; C’Lmzp&(?n/ﬁ&/ N ~>-R1
RANRS -X (Ib 1) R8 are preferred Preferred exenpl ary corrpounas of the

formula 11-1 are those, in which Rl i#1-4Calkyl or 3-7Ccycloalkyl, R2 Is

14 ar kowy 1 4o SEREIRRY yacrably S HCGROY s g anmnac,
-CO- NR31 R32, aR8r %V" opitrG-akony, fitglkny- 1‘1°“?E°’%{|1rdﬁ'a'k° eis §J'§P"Vﬂ'ﬂf‘ca'%ﬂ><¥q?r
1- 4C- al koxy- | -Teyedekgn-1diC- a@wawc TAfctveieriyH4Casltay-RSINow, hirei-algisarborioRC- al ky!
hydr oxy- 1 - 4C-ralokydc-alkoxyl - ahoal hemsy ol &4 Gealkiathing, OT-40vaRIcarbBRIamas d 1832
ool i no, AR 5059 APl U ot eyt 0
QZ. ri dino or aa@(ggycﬂ%%a 'i'doWE'%%E"in"‘ﬁ'ﬁ %&8’?}' Fl?praI kyl, 1-4C gl koxy or
hal ogen, X5 i#9 @yasrlgbiR or 1-4Cal kyi, WO 2004/ 054984 PCTI EP2003/ 014069 22
R8 i s hydr engyhejr sdits4C- al koxy, oxo-substituted 1-4C al koxy, 3-7C-cycl oal koxy,
:;- ZC— clyﬁl gal kyI4-I -4C  al Iiozéa Egdroxy 17?:Céal:kg>;yi(o)1( 4C 2lckgi<¥;)i- 4C- al koxy,
3 7C oyol oM R PRI PR Bty ey Y AP RSR M Oy
hal o- 1- 4C- 8 kd§<§r4°'a'h3i' 'no, nono- or d| 1 4C- al kyI am no,
1- 4C- al kyl Bar bohygiogemion b-4C-dlkyl C-
l R3 s carboxyl, -CO-1-4C-alkaxy, 1-4C-alkoxy-1-4C-alkyt, 1-4C-alkoxy-1-4C-alkoxy-1-4C-alkyl or the
group -CO-NR31R32,
where
R31 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C-cycloalkyl and
R32 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl,
or where
R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrafidine,
piperidino, piperazino, N-1-4C-alkylpiperazino, morpholino, aziridino or azetidino group,
R4 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy or halogen,
R5 is hydrogen or alkyl,
R8 is hydroxyl, 1-4C-alkoxy, oxo-substituted 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkyl-1-4C-
alkoxy, hydroxy-1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkoxy-1-4C-alkoxy, 3-
7C-cycloalkoxy-1-4C-alkoxy, 3-7C-cycloalkyl-1-4C-alkoxy-1-4C-alkoxy, 1-4C-alkylcarbonyloxy,
halo-1-4C-alkoxy, amino, mono- or di-1-4C-alkylamino, 1-4C-alkylcarbonylamino, 1-4C-
( alkoxycarbonylamino, mono- or di-1-4C-alkylamino-1-4C-alkylcarbonyloxy, 1-4C-alkoxy-1-4C-
‘ alkoxycarbonylamino or 1-4C-alkoxy-1-4C-alkylcarbonyloxy
X is O (oxygen) or NH,
and their salts.

Still particularly preferred exemplary compounds of the formula 1b-1 are those, in which

R1 is 1-4C-alkyl,

R2 is hydrogen or 1-4C-alkyl,

R3 is carboxyl, -CO-1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkoxy-1-4C-alkyl or the
group -CO-NR31R32,
where
R31 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C-cycloalkyl and
R32 is hydrogen, t-7C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alky),
or where '




al koxycar bonyl am no, nono- or di-1-4Cal kyl am no- 1- 4C- al kyl car bonyl oxy,

1- 4C- al koxy- 1-4C- al koxycar bonyl am no or 1-4C al koxy- 1-4Cal kyl car bonyl oxy X
is O (oxygen) or NH, and their salts. Particularly preferred exenplary
conmpounds of the fornula 1 b-1 are those, in which Rl is 1-4Calkyl, R2is
hydrogen or 1-4C-al kyl, R3 is carboxyl, -CO 1-4C al koxy,

1- 4C- al koxy-wo4éts@ssbasl , 1- 4Cal koxy-1-4C al koxy- 1-4C al gy ’Ef% @]gg group
-CO- NR31R32, where R31 is hydrogen, 1.7C- alkyl, hydroxy- 3, ﬁ

1- 4C- al koxy- 1-4C-al kyl or 3-7C-cycl oaI??yI and R32 is hydrogen, 1- 7C— al kyl,

hydr oxy- 1- 4C- gsk¥%ia rE2 tokethér; xﬁéldﬂﬁ&)ﬁéqa n alokitd whla'nrbom ond%d1ard B ByrfdRmhol 00t her ,

including the to C onde rrolidino,
pi peri dino piP J'r”gl'gq)?oraz'ﬁ- Fhﬁg mﬂf FLZ m% g‘l’“ﬁ%az' '"°°fha5$ﬂ|dﬁ%gr ziridino or
azeti di no Bf odgdydrpaen; 134%”9‘?% b‘b%ﬂ"""yl”ﬂﬂ"ge&!’ kyI 1- 4C aI koxy or halogen, R5 is

hydr ogen ORS alidhytrpgeR8 i s hydroxyl,. 1-4C al koxy, 0x0-substi tuted
1- 4C al koxys 3¢ oY, GIL@)BJIIJSQ,XMx&ﬁbsﬂtﬁe@Y-Qb@%)&yi-Td-cﬁl&lko@ K6 ¥ycloalkyl-1-4C-

hydr oxy- 1. 4C g 4 0 ,

14 ol Koy~ 1 OIS P dreti i Horeampisam i«

3-7C-cycl oal ky P‘W""’&@"&‘I’ﬁ%""ﬂ-— écﬂ‘mﬁ'% 1-4¢-3 @Wér“l?ﬁ'k@&r bbifyaigiegrbonyiowy,

hal o- 1- 4C- al kdrly-1-48+ikeny, aminao-mope- di in@am@nn@m ds;-alkyicarbonylamino, 1-4C-

é 4%— 2lcky: Ealr QR&M&MMmoﬂnﬁ%— @Idpwaawmwmll Earbdi’f]ﬂdik@l E@C-alkoxy—1—4c—

| - al ky al koxy-1-4C

aI koxycar ﬁny%glr)nﬂ%cr)gog@&OHJKF@%%P%&%@%% \%)gar bonyl oxy X is O (oxygen) or
and t ©OXY9PY i1l particularly preferred exenplary conpounds of

the f or mul dtsr$3itdr e t hose, in which Rl is 1-4C-alkyl, R2 is hydrogen or

1-4C al kyl, R3 is carboxyl, -CO 1-4C-al koxy, 1-4C- al koxy-1-4C- al kyl,

1-4C al kOXVreéerrébgbrﬁMﬁﬁHQéreltﬁoé&fﬂ'lelﬂﬁulé){a-{ he group -CO NR31R32, where R31 is

hydrogen, 1-7C-alkyl, hydroxy-1-4C al kyl, 1-4C-al koxy 1-4C- al kyl or

3-7C-cycl oal kyl and R32 is hydrogen, 1- 7C al kyl dr oxy- 1- 4C- al kn¥

17 4C. o] KoxSatElits petapy s e ATRSHISS S0 el R 41 Vb EmORRTRER B 1423 R 1

and R32 t ogpts diéese dompdupdii ng t he nitrogen atomto which both are bonded, are

a pyrrolidino,

The compounds according to the invention can be synthesised from corresponding starting com-

U!:—’

pounds, for example according to the reaction schemes given below. The synthesis is camried out in a
manner known to the expenrt, for example as described in more detai! in the following examples.

The starting compounds are known, for example fram M. W. Lovell, S. G. Schulman, Anal. Chem.
1983, 55, 963-865 (e. g. 4-bromo-6-nitro-1,2-phenylenediamine). 6-Halo,4-nitro-substituted benzimida-
zoles are known in literature, for example 6-chloro-2-methyl-4-nitro-1{3)H-benzimidazole (Gillespie et
al, J. Org. Chem. 1960, 25, 942) or they can be prepared using analogous process steps. 1,2-

( Epoxyindan is described for example in W. F. Whitmore; A. |. Gebhart, J. Am. Chermn. Soc. 1942, 64,

' 912. In general, substituted alkyl-, alkoxy- or halogenoc-epoxyindanes can be prepared from the corre-
sponding substituted indenes by methods known from literature {e.g. epoxidation). The compounds of
the general formula 1a can be obtained by reacting substituted benzimidazoles of formula | with com-
pounds of formuia |l as depicted in scheme 1.
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pi perno, piperazino, N 1-0C al kyl pi perazi no, norpholino, aziridino or
azetidino group, R4 is hydrogen, 1-4C-alkyl, 1-4C al koxy or halogen, R5 is
hydrogen, R8 is hydroxyl, 1-4C-al koxy, oxo-substituted 1-4C al koxy,
3-7C-cycl oal koxy, 3-7C-cycl oal kyl -1-4C al koxy, hydroxy-1-4C- al koxy,

1- 4C- al koxy- 1- 4C-al koxy, 1-4Cal koxy- 1-4C- al koxy- 1-4C- al koxy, 3-

7C- cycl oal koxyg2dbaddemskoxy, 3-7C-cycl oal kyl - 1-4C- al koxyﬁd’rm%%o%fé%y’

1- 4C- al kyl car bonyl oxy, hal o-1-4C-al kqxy, am no, nobno- or

di - 1- 4C- al kyl am no, 1-4C-al kyl carbonyl®@am no, 1-4C al koxycar bonyl am no,
nmono- or di-1.4C al kyl am no- 1- 4C- al kyl car bonyl oxy, 1-4C-al koxy-1-4C-

al koxycar bonyl ami no or 1-4C-al k -1-4C-al kyl car banyl ox: |s. O (oxygen) or
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. or conversion of the hydroxyl group into an alkoxy or ester group) is likewise carried out in a man-

ner known per se, If compounds wherg R3 = -CO-1-4C-alkoxy or R3 = -CO-NR31R32 are desired, an

appropriate derivatization can be performed in a manner known per se (e. g. metal catalysed carbonyla-

tion of the corresponding bromo compound or conversion of an ester into an amide) at the stage of the

benzimidazoles of formula | (scheme 1 and 2) or more conveniently at a later point in time.

The following examples serve to illustrate the invention in greater detail without restricting it. Likewise,
further compounds of the formula 1 whose preparation is not described explicitly can be prepared in an
analogous manner or in a manner familiar per se to the person skilled in the art using customary proc-
ess techniques. The abbreviation min stands for minute(s), h for hour(s) and m.p. for melting point.




pound I b-1). Schenme 22 R2 RR RSNRR3I N \' I NWMRL+1 \ RI />-R1L N ~51

0O RS RS XHrac. I, X=0 NHIIl OH Ib-1,X=0, NH The reaction steps
outlined above are carried out in a nmanner known per se, e. ¢g. as described
In nore detail in the exanples. The derivatization, if any, of the

conmpounds obt ai ned according to the above Schene 1 and 2 (e.g. conversion

of a group Rgolpth@sadiot her group R3, or of R2 = Hintao,anahishgkoup R2, or
conversion of the hydroxyl group into g{ al koxy or ester group5 I's |i kew se
f

carded out in a man- ner known per se. conpounds where R3 =

-CO 1-4Cal koxy or R3 = -CO NR31 R32 are desired, an appropriate
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(356 nmol ) pound sxaordbici.mPMQle, the reaction mxture was refluxed for | h.
After cooling down, 400 g of silica gel were added and the m xture was

evapor at ed gt @ Al M RGS Ben i 4-5roMb-b-hiRd-pHyh doeti@iiaP U | 1 €d by col um
A suspension of 20 g (62 mmol) 2-benzyloxy-4-bromo-6-nitro-aniline in 120 mi acetic anhydride and 2
ml methanesulphonic acid was heated to 120 °C. After complete reaction {15 min), excess acetic anhy-
dride was evaporated. The residue was dissolved in dichloromethanefwater and neutralized with 6N
agueous sodium hydroxide. The arganic layer was separated, dried over anhydrous magnesium sul-
phate and evaporated. Crystallization of the residue from ethyl acetate/n-heptane yielded 23.2 g (92 %)
of the titte compound as a beige solid (m.p. 148 “C).

C. N-{2-Amino-6-benzyloxy-4-bromo-phenyl)-acetamide

A suspension of 23 g (56 mmol) N-acetyl-N-(2-benzyloxy-4-bromo-6-nitro-phenyi)-acetamide, 5.5 g (34
mmol) iren{lIl) chioride and 13.8 g activated charcoal in 600 mi methanol was heated to refiux. To the
reaction mixture were added 28 ml hydrazine hydrate (95 %) to maintain gentle reflux. After complete
reaction (2 h), the mixture was cooled down and filtered through celite. The filter cake was washed
thoroughly with dichloromethane/methanol and the filirate was evaporated to dryness. The residue was
partitioned between dichloromethane/methanol and water. The organic layer was washed with brine,
dried over anhydrous magnesium sulphate and evaporated. The residue was recrystallized from boiling
ethyl acetate/n-heptane to give 12.3 g (65 %) of the title compound as a colouress solid (m.p. 185 °C).

D. N-(2-Benzyloxy-4-bromo-6-dimethylamino-phenyl)-acetamide

A suspension of 5.0 g {15 mmol) N-(2-amino-6-benzyioxy-4-bromo-phenyl)-acetamide in 80 ml metha-
nol and 34 ml formaldehyde (37 %) was acidified with saturated methanolic hydrogen chloride to give a
clear yellow solution. To the solution were added 1.5 g {24 mmol) sodium cyanoborohydride in small
portions. After complete reaction (15 min), the mixture was neutralized with aqueous sodium hydrogen




chromat ography on silica gel using ethyl acetate:light petrol eum ether

(4:1). Evaporation of the eluent |left a solid which was recrystallized from
et hyl acetate/n-heptane to give 62 g (59 % of the title com pound as a red
solid (mp. 90 C. B.
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l. 6-(N,N-Dimethylaminocarbonyl)-4-hydroxy-1,2-dimethyl-1H-benzimidazole

A solution of 2.3 g (7.1 mmol) 4-benzyloxy-6-{N,N-dimethylaminocarbonyl}-1,2-dimethyl-1H-

benzimidazole in 80 ml methanol was hydrogenated over 0.3 g 10% Pd/C (1 bar Hy) for 16 h. The cata-

lyst was fiitered off and the filtrate was evaporated. The residue was crystallized from acetone to give

1.2 g (71 %) of the title compound as a colourless solid (m.p. 248 °C).




A suspension of 12.0 g (37 nmol) et hyl

4- benzyl oxy-1, 2-di net hyl - 1H benzi m dazol e- 6- carboxylate in 100 m et hanol
was hydrogenated over | g 10% Pd/C (50 C, 5 bar H2) for 16 h. The catal yst
was fil- tered off and the filtrate was evaporated. The residue was
crystallized from ethanol diethyl ether to give 5.91 g (69 %9 of the title
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wi th 6N aghesBenm®adnatmxymethyl-1-methyl-4-nitro-1H-benzimidazole

To a suspension of 13 g (45.4 mmol) 8-bromo-2-methoxymethyl-4-nitro-1(3)H-benzimidazole and 12.6

g (90.9 mmol) potassium carbonate in 130 ml acetone were added 6.8 g (47.7 mmol) methyl iodide and

the mixture was stirred for 18 h at ambient temperature. The thick suspension was poured into 200 ml

water and extracted with dichloromethane. The organic layer was dried over anhydrous magnesium

sulphaie and evaporated. Purification of the residue by crystallization from diisopropyl ether yielded

13.6 g (99 %) of the title compound as a yellow solid {m.p. 145-147 °C).




hydr oxi de and extracted with dichl oromet hane. The organic | ayer was
separated, dried over anhydrous rmagnesi um sul phate and evapor at ed.
Purification of the residue by crystallization fromethyl acetate and
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colourless solid (mp. 173 ). M 6-Bronmp-|-nethyl-nitro-I H benzi m dazol e
A suspensi ong@hoooskgssgd (21.2 nmol ) 6- brono-4-nitro-1( pm dazol e and
4.6 g (33.3 mol) po- tassiumcarbonatg in 200 ni acefi?)dr?-eﬁ\;\igéblg% ?rred 30 mn
and 1.54 m (24.7 mol ) nethyl i odide re then added. After stirring 18 h

at anbi ent o SISiAMbRy-eDIGRSEmaR Y Ritlo-IMRRnANRARIAt €d and the residue was

partition bet ween di chl oronef hane a er. The orqganic layer was

R apr it g T eneasft 278 @4 ST BN rtde B Slppelolh AR i Bl 06

Puri fi cat i $netiforipraide was;siw agsiod g sautiangf 1-5 9 &4 8 epelErommoc mgHv-4-aiket@te yi el ded

2.7 g (50 Sénzioiiazblaén 5ril N Nedinetyiionanidea 0 2C. Atdrd birat 6°Ss2.230d (B.8 mfnal) penzyl@® C) . N.

%Br OgéZAmaﬁﬁeﬁmmﬁomemehwer Zorrhth. WWHan the HabiRMwasThiclad ol 1, 18 @i RatsWaRENSI gn of
g . s W ) - 4= - e an

T2, g ( op i duep Pl Ve AT o by et S E I NBEGRS 15

(47.7 mol ‘)’asrﬁ’ﬁ*tdrﬂ/?faP'@EFP‘éFé"aéPﬁi'”mt*H@‘aYﬁaR‘E YPRerRdsPubtcafon atfhe igFidue 8Y PR anbi ent

t enper at ur ehronitkpgraphyiot kilics ge pensthgacaiistrighviaming (9515 aave@ (il which wastceystalized

extracted wén disdpropi btér@yRId 116 (53 PA)@F tE @ia Bntholird e s yeNeBsofilt (e 108viegecpnhy dr ous
magnesi um sul phate and evaporated. Purification of the residue by

crystallization fromdiisopropyl ether yielded 13.6 g (99 %9 of the title
compound a% GEP’VE?'F-GW"?E!]VWB'(’%?%*"PE%@G‘M; C). WD 2004/ 054984
PCT/ EP200 3T(elstier@gsion284.8g (10Bwmel) dodivny hitide, (60 %6 dispersien inZmineest bilyin 28 mhi. Nt 0- 1
Cd-l_rbenzi i dmahwgr?’aemiaela WALSR@ Sddeina Sulutiéh of 5 §X9§ Amél) mmhc)uz-maﬁitmymﬂ- d\?\,{ (GOdZI/O g

i spersion 1 -cindBlo 4 ow y adde
a sol uti onbégﬂmﬁﬁ?@ ’ﬁ%gbﬁﬁmﬁ'ﬁfimﬂéﬁ%%cﬂ%t hﬁ/{??-’ﬂzét?ﬁ?g;g%@ﬁm enzi m dazol e
Tn 5 m N, RECH PR S HSANT Abmin, Wepn dhe raepfos wes tishesi Abiey 203 bty weis g ')
benzyl oxy- caritiygadedand theqixturamsslregd k ét anbigetempe@iure The prepipitatpam caliertedy eact i on
was fi ni sheahddihdgughiylvdthmiatendnt! eied wex ghosphamepeniokide. Rebetelizativa from enetinet Ur e was

partiti oneguRgt¥eg e %) cNhHOTRHLOANSs ARBuWE Blid mbhaasfeii ¢ | ayer was dried
over anhydrous magnesi um sul phate and evaporated. Purification of the

resi due by columm chromat ography on silica gel using ethyl

acetate:t r?MPWWE“’("@B‘?‘B&" Rreimidaze)e | which was crystallized from

di i sopr opyto adulpensidnef 10 eBeimbolléBbrgmd BBethy-4-oifro-1 bentimidbele roitpmimehand a yel | ow
solid (m pweré&féealﬂ@?:s.a ;Pmol) fonkil) ChBde &d@ﬁﬁcﬁ!kz chaJégéme fedd kil daz ol e Tf? a
suspensi on,_Q e ) [ [ i.0 m ner a
oil) in o anefed O ng’trﬂ%%%@rgng%z@\@s fei sty "Q’g‘éﬁ‘%’%‘?@fﬂl hestatie 02T (o8
ol ) 6- br BRRYDESE 2L HYRZINE MHte (§2 Y| wsiaddeg cAfish &y E%E?S [S3CUPm MiKyTs Vi3 fitered

N, N- di et hiptofighrcaiiiednd éheditter Cak€wasAfashed wiipmethanoland dichigromeBar@. The ilr@ywasnol ) net hyl
i odi de wer gapssiedo BRI sdid, which wasMherad by @iufng Bt brhaiddrapiyon bilidaigaieisy 045 min), 200

M water "‘Q{e%i%a‘ﬁ@%n%kﬂol (B:S.@:gQEggQQﬂattFﬁom%(;prags igﬁ%dhdié §&7 ?}s?&trﬁﬁm mbi ent

{ enperature. recipitate was_coll ect ed, oroughly with water
and dri ed ‘Eﬁ?@”“ﬁﬁggﬁﬁﬁ? Sﬂaﬁ?-&ﬁtﬁ?&_- Recrystal | i zati on from net hanol
yielded 19.6 g (74 % of the title conpound as a colourless solid (mp.
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To a suspension of 8.5 g (28.3 mmol) 6-bromo-2-methoxymethyl-1-methyl-4-nitro-1H-benzimidazole in
150 ml methanol were added 5.51 g (34 mmol) iron{ill) chloride, 2.5 g activated charcoal and 6.9 ml
hydrazine hydrate (95 %). After refiuxing 2 h, a further amount of 4 ml hydrazine hydrate (95 %) was
added. After 4 h, the hot reaction mixture was filtered through celite and the filter cake was washed with
methanol and dichloromethane. The filirate was evaporated and the residue was purified by column
chromatography on silica gel using dichloromethane:methanol (20:1). Crystallization from diisopropyl
ether yielded 5.5 g (72 %) of the title compound as a colourless solid (m.p. 138-140 °C).
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methane and water. The organic layer was separated, dried over anhydrous magnesium sulphate and
evaporated. Purification of the residue by column chromatography on silica gel using ethyl acetate:light
petroleum ether (1:1) and crystallization from ethyt acetate/n-heptane yielded 0.93 g (64 %} of the title
compound as a colourless solid (m.p. 185 °C).

W. 1-Benzyloxymethyl-6-bromo-4-(2-ethyl-6-methyl-benzylamino)-2-methyl-1H-benzimidazole
To a suspensicn of 6.5 g (18.8 mmol) 4-amino-1-benzyloxymethyl-6-bromo-2-methyl-1H-benzimidazole
and 3.32 g (18.7 mmoi) 2-ethyl-6-methyl-benzyl chloride in 120 m! acetonitrile were added 3.0 g (28.2
mmol) sodium carbonate and 0.56 g (3.75 mmol) sodium iodide. After 3 h reflux, the reaction mixture
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AA, 4-Amino-6-(N,N-dimethylaminocarbonyl)-1,2-dimethyl-1H-benzimidazole

To a suspension of 3 g {12.5 mmol} 4-amino-6-bromo-1,2-dimethyl-1H-benzimidazole in 100 ml di-
methylamine (2M in tetrahydrofuran) were added 280 mg (1.25 mmol) pafladium(ll} acetate and 2 g (7.5
mmol) triphenylphosphine. The mixture was transferred to an autoclave and carbonylated (6 bar carbon
monaxide pressure, 120 °C) for 16 h. The reaction mixture was cooled down, poured into 200 ml water
and 100 ml saturated aqueous ammonium chloride and extracted with dichloromethane. The crganic
layer was separated, washed with water, dried over anhydrous magnesium sulphate and evaporated.
Purification of the residue by column chromatography on silica gel uging ethyl acetate/methanol (4:1)
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EE. Ethy! 2-cyclopropyl-4-hydroxy-1-methyl-1H-benzimldazole-6-carboxylate

A suspension of 2.3 g (6.6 mmol) ethyl 4-benzyloxy-2-cyclopropyl-1-methyl-1H-benzimidazole-6-
carboxylate in 23 ml methanol was hydrogenated over 0.27 g 10% Pd/C (25 °C, 1 bar H) for 5 h, The
catalyst was filtered off and the filtrate was evaporated. The residue was crystallized from ethyl acetate
to give 1.5 g (88 %) of the title compound as a colourless solid (m.p. 201-202 °C).

FF. 4-Amino-N,N-dimethyl-3,5-dinitro-benzenesulfonamide
A suspension of 5.0 g (27.3 mimol) 2,8-dinitraaniline in 40 ml chlorosulphonic acid was heated to 100
°C. After 2.5 h, the reaction mixture was cooled down and cautiously poured onto 1000 mi crushed ice.
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JJ. 7-Amino-2,3-dimethyl-3H-benzimidazole-5-sulfonic acid dimethylamide

A suspension of 1.2 g (4.0 mmoi) 2, 3-dimethyl-7-nitro-3H-benzimidazole-5-sulfonic acid dimethylamide
in 15 ml methanol and 5§ ml acetic acid was heated to 60 °C and 1.1 g (20 mmol) iron filings were
added, After 1.5 h, the solids were filtered off and extracted several times with boiling dichloromethane,
The combined extracts were evaporated and the residue was crystallized from ethyl acetate/n-heptane
to yield 0.99 g (92 %) of the title compound as a beige solid {m.p. 255-258 “C).
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cipitate was collected, washed with water and rectystallized from methanol fo give 32.5 g (63 %) of the

title compound as a beige solid (m.p. 154-155 °C}).

PP. 2-Acetoxymethyl-6-bromo-1-methyl-4-nitro-1H-benzimidazole

To a solution of 30.0 g (98.5 mmol) 6-bromo-2-chloromethyl-1-methyl-4-nitro-1H-benzimidazole in 200
ml acetone were added 16.4 g {98.5 mmol) potassium iodide. The resulting suspension was stirred 1 h
at ambient temperature and 14.5 g {147.8 mmol) potassium acetate were added. Afier 2 h at 40 °C, the
reaction mixture was poured inte 500 ml water and extracted with dichloromethane. The organic layer
was separated, dried over anhydrous magnesium suiphate and evaporated to dryness. Recrystallization
of the residue from boiling ethanoi yielded 23.9 g (74 %) of the title compound as an orange solid (m.p.
143-145 °C).
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were added 25 g silica gel and 2.5 g (14.1 mmol) N-bromosuccinimide. After 3 h at 85 °C, the mixture
was cooled down and filtered. The filtrate was evaporated and the residue was dissolved in 100 mi
tetrahydrofuran. A solution of 10 ml dimethylamine in 20 ml tetrahydrofuran was slowly added and the
mixture was stirred for 4 h. The mixture was evaporated to 1/4 of its volume and partitioned between
saturated aqueous sodium hydrogen carbonate and dichloromethane. The organic layer was sepa-
rated, dried over anhydrous magnesium sulphate and evaporated. Purification of the residue by crystal-
lization from ethy} acetate yielded 1.6 g (46 %) of the title compound as an orange coloured solid (m.p.
208-207 °C).

UU. 4-Amino-6-bromo-2-{N,N-dimethylamino)-1-methyl-1H-benzimidazole
To a suspension of 1.0 g (3.3 mmol) 8-bromo-2-{N,N-dimethylamino)-1-methyl-4-nitro-1H-
benzimidazole in 25 ml methanol and & ml acetic acid were added 0.85 g {15.2 mmoi) iron powder at 65
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di chl or omet,;3E88rofdd-(Elhyriréllymethyl-6-methyl-benzylamino)-1,2-dimethyl-1H-benzimidazole
To a solution of 0.8 g (5.4 mmol) 7-tmethyl-3H-isobenzofuran-1-one in 15 ml dried foluene were slowly
added 4.3 ml (6.5 mmol} diisobutylaluminium hydride (1.5M in toluene) at -78 °C. After 1 h, the reaction
mixture was quenched with 1 ml methanol and allowed to warm to room temperature. The mixture was
partitioned between saturated aquecus potassium sodium tartrate and dichloromethane. The organic
layer was separated, dried aver anhydrous magnesium sulphate and evaporated. The oil thus obtained
was dissolved in 20 ml methano! and 1 ml acetic acid. After the addition of excess sodium cyanocboro-
hydride, the mixture was stirred 4 h at 45 °C. The mixture was partitioned between water and dichloro-
methane and neutralized with 6N aqueous sadium hydroxide. The organic layer was separated, dried
over anhydrous magnesium sulphate and evaporated. Purification of the residue by column chromatog-
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title corrpound as a colourless solid (mp 215 216 0. YY.
6- Br ono- 4- ( 2- et hyl - 6- et hyl - benzyl am no) - 2- hydr oxynet hyl - 1- met hyl -
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0 ohi or oneHETELHE FALAPE IS AL B FrelastPd (ory PP RLSBPESy | et her
yi el ded 0. 3igided 6(8&9(6%)qwetitheomwmcb%@@mﬁmaohagna 1451480€) ess solid (m p.
206-208 O . ZZ
6- Brono- 2{ N, N- di net hyl am no) - 4- ( 2, 6dl et hyi - benzyl am no) - 1- net hyl -
H benzi m dazole To a solution of 0.48 g (1.7 mmol)
4- am no- 6- br ono- 2- (N, N-di et hyl am no) - 1- et hyl - 1H benzi m dazole and 0.3 g
(2.2 mol ) IFneLrseduetsiefihe fasrdaf dehyde in 10 i dichl oronet hane and 2.5 n
acetic acid were

1. Methyl 4-(2-ethyl-6-methyl-benzyloxy)-1,2-dimethyl-1H-benzimidazole-6-carboxylate

To a solution of 2.0 g (9.1 mmol) methyl 4-hydroxy-1,2-dimethyl-1H-benzimidazole-6-carboxylate and

1.7 g {10.1 mmol) 2-ethyl-6-methyl-benzyl chloride in 56 ml N,N-dimethylformamide were slowly added

0.7 g (17.5 mmol) sodium hydride (60 % dispersion in mineral oif). After 1 h, a further amountof 0.3 g

{1.8 mmol) 2-ethyl-6-methyl-benzyl chloride was added and the mixture was stirred for 4 h. The mixture

was carefully hydralyzed with saturated aqueous ammonium chloride and partitioned between di-




added 0.6 g (2.8 mml) sodiumtriacetoxyborohydride. After I h at anbient
tenperature, saturated aqueous sodi um hydrogen carbonate was added and
stirring was continued for 30 mn. The organic |ayer was separated, dried
over anhydrous magnesi um sul phate and evaporated. Purification of the

resi due by columm chromat ography on silica gel using ethyl acetate and
crystallizaty f et hyl ace- tate/n-heptane yielded 0.46 (70 %9 of the
title conpou"r‘{gqggﬁﬁg%ol ourless solid (HQ p. 157-158 C) .PCTWO%P““”
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(32.7 nmole ceprpund AP gRBt 1" Shd 0.66 g (4.4 mol) sodiumiodide. After 3.5

h reflux, the reaction mxture was partitioned between water and
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chl ori de d anpd m xt jrred for 4 h. The m xture was
careful | ymﬁW%&ﬁW‘f'ﬂgw’Wﬁ'g'a%é%%""ﬂm%ﬁ'ﬁﬁ‘é WPde and
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evapor at ed g (Buhdd)SadiinParfb o B@diéj)@ﬁbfi” RiinkR4) dif ovet aPbrdobk 48X H, Rftbr Edntpitte reac-
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4- ( 2- et hyl péntaxiaé to\give hong s txof the litedotipaved {my. 165k469 t3nzi m dazol e- 6- car boxyl at e
in 75 m dioxane were added 15 nml 2N aqueous sodi um hydroxi de. After 3 h at

by addi ng AERTITSE kLTS gROR i RiaR o Qfbolile 483, 1 1S OF (0 BF = 7
m xture wad° aFEpReiEt ¥d S 0 ypRd ety 2 E-AEedbenzviand 2ttt £ i ed by col um
chr omat ogr aphiynidaroiesi-darbogylatpdr 100 o4 digyrant veshd ddenir2d trh2iaguenss Steivalhydrekidé. )After
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1. ’ e it C t,
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H- benzi m d&kelselidovhich whootyplatized frfpethyl anslateldisthl ether t89hG 233 @ 18, %4) ofthelitk coneet hy |

4- hydr oxy- poudd thh.pbdizds>dH benzi m dazol e- 6- carboxylate and 2.8 g (18.1 mmol)
2, 6-di met hyl -benzyl chloride In 100 m N, N-di net hyl f ormam de were slowy

LR 5. 4-Benzyloxy-6-hydroxymethyi-1,2-dimethyl-1 H-benzimidazole

To a suspension of 0.7 g (18.4 mmol} lithium aluminium hydride in 40 ml tetrahydrofuran was slowly
added a solution of 3 g (9.7 mmol) methyl 4-benzyloxy-1,2-dimethyl-1H-benzimidazole-8-carboxylate in
10 ml tetrahydrofuran. After complete addition, the reaction mixture was carefully hydrolyzed with 0.13
ml water, 0.25 ml BN aqueous potassium hydroxide and 0.13 mi water. Anhydrous magnesium sulphate
was added and the mixture was stirred 1 h. After filtration of the suspension through celite, the filirate
was evaporated and the residue was crystallized from acetone to yield 1.99 g (74 %) of the title com-
pound as a colourless solid (m.p. 213-214 °C).



g (32.5 mml) sodium hydride (60 %dispersion in mneral oil) over a period
of 2 h. After conplete reac- tion, the mxture was carefully hydrolyzed with
sat urated aqueous amoni um chloride and diluted with 500 mM water. The
precipitate was col |l ected, washed thoroughly with water and dried over
phosphorus pentoxide to give 4.04 g (73 %9 of the title conmpound (m p.
165-169 O) . wo 4ndeseddz D met hyl - benzyl oxy) - 1, 2- di net hyl -
H benzi m dazol e- 6- carboxyll ¢ Acid To agguspensi on of g-%gmazo?si%fn? nmol )
met hyl 4- (2, 6-di met hyl - benzyl oxy) - 1, 2- di net hyl - 1H
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mrol ) et hyikldetL 1289280 %»o)theg tite cofpnerndiay b sdlitdm A%d °B)- dazol e- 6- car boxyl ate in 10
m tetrahydrofuran. After conplete addition, the reaction mxture was

careful ly LMJ:G A Lo ) 4 ous potassi um
hydr oxi de Z%ﬁée& 13 %(WN dﬁnghﬁﬁmn&&rh%)ﬁ'm"p“ﬁ1%2@”‘%@2 was added and the
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t he filtramethylgmige (824 inseteahysepfusaniiwardiadded0s3 gih8 mmed paladium(iiakétateandfid@ts.aicet one
to yield 1nd@ipferdiptgphné. ThéRixkuiewasirasigred frunRtoAsve andeatborykle® Gbasatbd (m p.
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4- benzy| oxyragneryR pphaie R syRRoREteD. RyFiffeation §f therrpsidye PyGolmp sty esmatosiaphy pp sifiga
N, N- di et hygélfusingathyi detatengeldzd2| 3@ 8 s)atitie ifle Gordpotnd(ad 6 catowésy salid h.piShisdr i de (60 %
di spersionegn mneral oil) and the mxture was warnmed to 50 C. After | h,
the reaction mxture was cooled to -10 Cand 0.4 m (6.4 mmol) nethyl
| odi de were added over a period of 30 mn. The reaction m xture was stirred

3 h and t BchiNdP'methylamingsathanyld-Zepthyl-§-methybarayiond-12ineshyk s Hhergimidazele nl or i de.
The m xt ur &oaaspgaion afiDi38 o €icb mibalt 8N Aldinckithylainipscarirartyrdhwireyrdl 2-vimetbyl-1H-The or gani ¢
| ayer vv?s d%@ﬁﬁﬁ@io_@obnu 0562 6 riYoBsodhit BARbERSH SRGRBEone WelsBuded 0B 3S Bma "
evapor at ed. r . r
pet IrOoI eum g%h %"*‘*%‘?"3#&@“5@95@“" %’gtgﬂe%gsg?éatzﬁg%ﬁ"ﬂehﬂ%@&a%h _eas ar&gol I d
(m p. 113 ®pspattitigneghetwasn dighjorpmataneand walgh TP ABeAYS edqdried QypEABT hy | - 1
H benzi m dapidue magnesiurs elinhate el evdipo@ted Pyrifi@iod of thewésjdue by column chromatography on
4- benzyl ox giidagarusirdettyl stedic gialidiyl. 38 § kbsle Brthe it eshipb@hdiabla ddirieh sdlld ¢m grBd1by| am ne
(3.2Min t qgia@gyydr of uran) were added 0.3 g (1.3 mmpl ) palladiunm{ll) acetate
and 1.4 g (5.3 mol) triphenyl phosphine. The m xture was transferred to an
aut ocl ave and carbonyl ated (6 bar carbon nonoxide pressure, 120 C) for 16
h. The rea®t§-&i-Pimgthyamingeatbonylh$-268-dimethyl-bengripen-he-ditnethyti H-benzimidgzele due was
di ssol ved T8 adispdnkion efrighiaoeEmmdiug2 6dighainy-Benzadk@F1, 2drfetWaiHisdzinbdzle-aat er, dri ed
over anhydiQbSyiic acid in 40 mi dichloromethane and 10 ml N,N-dimethylformamide were added 1.7 g (5.3

mmal) O-(1H-benzotriazol-1-yi)-N,N,N’,N'-tetramethyl-uronium tetrafiuoroborate (TBTU) and the mix-

ture was heated to 40 °C. After 1 h, 3.7 ml (18.5 mmol) of dimethylamine (5M in tetrahydrofuran} were

added at ambient temperature. After 30 min, the reaction mixture was partitioned between 2N aqueous

sodium hydroxide and dichloromethane. The organic layer was separated, dried over anhydrous mag-

nesium sulphate and evaporated. Puiification of the residue by column chromatography on silica gel

using dichloromethane:methanol (13:1) gave an oif which was crystallized from ethyl acetateflight petro-

leurn ether to yield 1.0 g (81 %) of the title compound as a yellow solid (m.p. 180 °C).




magnesi um sul phate and evaporated. Purification of the residue by col um
chromat ography on silica gel using ethyl acetate yielded 2.3 g (78 % of
the title conmpound as a colourless solid (mp. 159-160 O).

8. 6- (N, N- Dl net hyl am nocar bonyl ) - 4- ( 2- et hyl - 6- et hyl - benzyl oxy) - 1, 2- di net hyl -
1 H benzim dazole To a suspension of 0.35 g (1.5 mmol)

6- (N, N- di metgbhaaa ar bonyl ) - 4- hydr oxy- 1, 2-di net hyl - | im.dazol e and
0.32 g (3 m‘g?‘)z%%?ﬁm carbonate in 5 acet one were @J&”Qg‘ﬁ%b‘ga‘g (3 mmol)
2- ethyl -6-nethyl -benzyl chloride and the m xture was stirred 20 h at

anmbi ent ter‘merﬂ(tﬂhﬁz 3-DinGarei2hldroxy-1-IHEayING|-6-INN-BRRthyRRInsBaTong-¢ Bumeaiet hane
and water. z%,g% a‘L,dg%er was separated, dried over an- hydrous nagnesi um
sul phat e an evapor at e urification of the residue by col umm

chr onat ogr dPAYUBESIOL P05 942 b@l’“‘"b@f%d"@?‘MﬁW"&?@%)ﬂF@M&F“@“@@HQ (68 % of
the title dempidardp and 14 9¢H3 omel] BSepoyipiidng in(Grding methgibl andl 8.2 mDyvater were added

9.6-(N, N Diormﬁthﬁ{ham;ﬁmaﬂmbmw}e)méh&a&d&rMPMEizwrhm ragédble® ¥otiontwad psHi-net hyl -

H- benzi m d
4 (2 6 di Eﬁgrﬁliﬁ eﬂd@hlé Hééznﬁ f Tr;]ao%angclﬁ (Elgzdo qried over anhyd ous ylic acid

X
o e iE SerHis Y ARl PRl °fd%%se°ﬁ§§¥ R AP Ral 1 7 g
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t et r af | uor elkemt@h ef (27 G T2) matitbxhiid @ciddibydrats thraetv@STHE prtipittetwas dilectsd alf t er 1 h,
3.7 m (18 w‘é,smmac&&e@am&mg%a R et béndofria -2 B ¥HENLL LB \m YRELyasadded at

anbi ent tenperature. After 30 mn, the reaction mxture was partitioned

bet ween 2N dgueous sodi um hydrOX| de and di chl or onet hane. The organic | ayer
was separated, dried over anhydrous nmag- nesium sul phate and evapor at ed.
Purificati an qhstszz,s—eiaydiue-hhl;o)qeI-|nmwlmr-ﬁm-dgieaplhyiinmrmmyl)-t;adlgrethyl- usi ng
di chl or orret@,q;gﬁz,,gﬁygﬁ,%h(em 1) gave an oil which was crystallized from
ethyl acetatel/li tro | eu ield he title
compound ag'%&s%?ﬂs(?@vgf SRLGE Fﬂ°'g*1’ ﬁ%ﬁmﬁ%v?a%%a%y%@% j2135@‘7"'1*_!{?%%)03/014069
39 10. benzimidazole and 0.75 g (5. 7 mmol) (1R,28}-epoxyindane in 5 ml ethanol and 1.25 mi water were

4- (t rans- 2,a3dediolayn trietnZaniinscindthy miktulerwae hepied 18P G HNIAY: Thervadiduysblagon wacartbony| ) - 1,
2- di met hyl iorebbidtn aiRhictarsdthaRe SP4Na@E $he bRyafic BEP REYIS éne@e\érﬁlhfd%ué- nol )

o N N G SN SFERRE R el AURERI N oy sdle F Lo b chrbhaEifl gz ol e and

1lg(83 er were

added 0.6 gﬁﬂ"s'ﬂw'@Pm& ﬂ‘iemetfai*ﬁﬂﬂ? N@amakpuv@wéd'fﬁe%%déwa%"wd reated Wity i n.
The cool ed asolutivh ofm2\gd s mpaly ¢xalic atid dinvdetelinsiceterenTheineebibitateovse tdfiected aechd wat er. The

or gani ¢ | ayRkneWivith 6w Al Githylethet t6 lei@ € g (ARYS IRt cofPAReSiatbbsisibiat e and
evapor at ed. Pu,{zbfmc,@t%]q,p eqf t he residue by col unmm chromat ography on silica
gel using hl"or onet hane: net hanol (13:1) gave an oil which was dissolved in
acet one and treated with a solution of 0.27 g (2.1 mmol) oxalic acid

di hydr at e i18. e{¢renrscd;RDihyidne2-methexyst-indandoyh - dimsthylaminasatbonyi 4 Rdimellivkh acet one

to yield O. 16;4“9;“4.@&0?@0,@"3@ he title conpound as a colourless solid (mp.
144- 145 C

11. 4-[ (1S, 2 ﬁmgn B0y 8o T{g(ﬂ' A% F'dlrydgé;gﬁmy '“%g"&?%%’ﬁ" net hyl am nocar bony
1)-1, 2-di rré’t'?ﬁ'?w'am'maﬁeww R4 115"3&53%51“3%"? Hemsnidg perg SB‘"'{';, (2.1
nmol ) 6 ( N, idediortd o kR/A rametyrodiem mwl@mmmupmw@rawmtm AT S|, 0.13 mi (2

mmolf} methyl iodide were added and stirring was continuad for 40 min at ambient temperature. The

reaction mixture was carefully hydrolyzed with 1 mi 1N agueous ammonia and partitioned between di-

chloromethane and water. The organic layer was separated, dried over anhydrous magnesium sulphate

and evaporated, Purification of the residue by column chromatography on silica gel using tolu-

ene:dioxane:methanol (6:3:1) gave an oil which was dissolved in acetone and treated with a solution of

0.19 g (1.8 mmol) oxalic acid dihydrate in acetone. The precipitate was collected and washed with ace-

tone and disthyl ether to yield 0.51 g (70 %) of the title compound as a colourless solid {m.p. 126-127

°C).




benzi m dazole and 0.75 g (5.7 mmol) (IR 2S)-epoxyindane in 5 nm ethanol and
1.25 mM water were added 0.6 ml triethylamne and the m xture was heated to
60 C for 48 h. The cool ed solution was parti- tioned between dichl oronet hane
and water. The organic | ayer was separated, dried over anhydrous nmagnesium
sul phate and evaporated. Purification of the residue by col um

chronmat ogr aph 26M@0sbdsi ca  gel using di chl oronet hane: mef 94031611‘&%691) gave an
oil which was dissolved in acetone and, treated with a so ronof 0.12 g (1
mmol ) oxalic acid dihydrate In acetone.” The precipitate was coll ected and

washed W t 13. aaRhofnSDRGdodipRithodymbihifédrisonylog)-Aidderdyloxg]-d-(N-dfnehfiarhiie titl e

conpound p. 126-127 C, 92 %ee).
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organic Ia¥§r was separate over “anhydrous magnesi um sul phate and
evapor ated.”"Purification of the residue by colum chromatography on silica
?et usi ng tol u- ene:di oxane: met hanol (6:3:1) gave an oil which was dissol ved

n acet one1andmh.e-aabmqldMizhshdraxﬁﬂhwnylefy)-eineuﬁxyh&%ugl-{,i.dﬁenwpimeaxa| ic acid
di hydrate j ﬂ%&F The pr eci pi tate was col |l ected and washed wth ace-
tone and d|et % et er @yleld & %%_of the title conpound as a
col our | ess'&H “s("}'?\"bos&@ ‘W“‘hﬁm"y BYTFS IS mebyT R riderdnN8e0 40
13. 4-[trantt3y(38P@ .rﬂqu,z epoxyindane in 9.5 ml methanol and 2.5 ml water were added 1.08 mi triethyl-
r o- 2- ( met haviyeant g mbdird @i yieated\g 50Fe fond BTyie eooled sdiutibiNydstpaititRddbstwash di O-
carbonyl) - aqjo?or&th%tamaw ageéaasl ?é monﬁgrﬂeaeénuﬁayamagzepga 'afhed( 1.9 mol )

]

nmet hoxyacet| c CI C nmol )

n._were
NN - car bRy F?FHH%F%‘“‘ s . oo B esfyq by Sl coman
4- (trans- 2raghy@n piled g@u@gmlp@mthne methanol {20:1) gave an oil whlch was dissolved in acetone
I ndeny| oXxy3ndtredtdd wih & saiibdyfbany @ownad) ety dgjd-dihydiatel inzexdtdng] The pfedhtata was dazol e and

0.3 m (2 éamehaadv&she@lw&%wts!ﬂa&éﬁg@ﬂ%f@a@mﬁcehsouwseacadaﬁasarad stirring

was conti I’ltll) %’g:por The m xture was parti- tioned between dichl oronet hane
and sat ur atd ﬁ%ous ammoni um chl ori de. The organic | ayer was separated,
dried over anhydrous magnesi um sul phate and evaporated. Purification of the

resi due by15. Ethyludtarsi2Baihytoe-lydivxy-t-indenyloxy)el, 2gtihetind1 Hdenzimidazole-6-
t ol uene: dl@fﬁﬁﬁ lqethanol (6:3.5:0.5) and crystal Iization from
et

2- Vi / t | d t |
Gompound ads Sty o' 5h 5 01 HloR B L fa Gy 9 bzl /‘%mﬁz“ah% Py <
- I ndenyl ox?")d 5@5 ﬁ@?ﬁdmﬂ%tzﬂ?’w'l‘da% g ek epnal ?"GFQB'@WFZQFWPW]"‘B‘&EBI"@ et at e To a

suspensi onargifie dhd e gnixfuBs vias hatdd)to 60 °C for 4 h. The cooled solution was partitioned between di-

4- hydr oxy - EmogietHane/die sdhitedlaqdeotd dRAAMIN chibdb.aME briAnibac e wis Sddekated, dried
over anhydrous magnesium sulphate and evaporated. Purification of the residue by crystallization from
ethanol/diethyl ether yielded 5.66 g (72 %) of the fitle compound which was used without further purifi-
cation in the next step.

16. 4-{trans-2,3-Dihydro-2-hydroxy-1-indenyloxy)-1,2-dimethyl-1H-benzimidazole-6-carboxylic
Acid

To a suspension of 5.6 g (15.3 mmol) ethyl 4-(trans-2,3-dihydro-2-hydroxy-1-indenyloxy)-1,2-dimethyl-
1H-benzimidazole-6-carboxylate in 50 i dioxane were added 10 mi 2N aqueous sodium hydroxide.
After 2.5 h at 80 °C, the reaction mixture was cooled down and the pH was adjusted to pH = 6 by
adding 6N hydrochloric acid. After addition of 50 g silica gel, the mixture was evaporated to dryness and



1.03 g (7.8 nmmol ) 1, 2-epoxyindane in 9.5 m nethanol and 2.5 nl water were
added 1.08 ml triethyl- amne and the m xture was heated to 50 C for 4 h.
The cool ed solution was partitioned between di- chl oronet hane and saturated
aqueous ammoni um chl ori de. The organic | ayer was separated, dried over
anhydr ous magnesi um sul phate and evaporated. Purification of the residue by
col um chr ongheshandsdhy on silica gel using dichlorong f}w}g anol (20:1)
gave an oil which was dissolved in aceypne and treate %ygﬁiﬁgl ution of
0.51 g (4 mol ) oxalic acid dihydrate in acetone. The precipitate was

col | ect ed tBeksiaanie gutuh b Bolmdahdsited vath Yicitdrémdthademehand 24: P Evadoratibieof this t | €

conpound ag, Qe Shiized
Et hyl 4- (t rarll\g'.m%‘tl{al b mwgé)ér*fygr oW%ﬁn(aj%e%%mé@ff/h&%%msag(quanvof

| e- 6- carboxrgﬂ"'é”[d "fLo a guspen5| on of 5.0 g (21.4 nmml) ethyl

4- hydroxy 1, 2-di et hyl -1 H benzi m dazol e- 6-carboxylate and 5.65 g (42.8
mml ) 1, &pathyl Aqtramscs- ¢Hbr¢1-83-dhydrb-hambxyaﬁddehﬂom-1,Mlmthymm-lﬁnﬂddnfbl@ n
triethyl- Syid the mxture was heated to 60 C for 4 h. The cool ed

sol ution rt I ti i - and. s agueous
anmoni um c mﬁ?%? Eie@smﬁiﬁ @ ﬁlegaé'lhym?é'g'ﬂ’ﬁﬁ’gqggemﬂ'\‘%%'é%‘& Ml hydr ous
magnesi um 8 AT St(1 rep) 2@0&}9&%’9@@ 3-dinygrp-1 f-peenr Iothin P mi efienel ard Eyplavatgywere
crystalli zadded)méfg(emmmel;;h&aﬁ]m{ chrbhanydnd Gie vddure/ v hetgal tO5086. Aref{ 7 a¥@thaf t he

title COWPQMSLﬂt&W ;@q em Fotb%nyémhhﬁénwsﬁdfz (1&%hafbokags.we next
e o

ste 16. 4-

H bgnzl m d&%‘%ﬂ"gte B’ergg‘? “ﬁgf% S‘i(fé 4s"lwli"ﬁ)aecﬁ% w%g %am °"g§é5“¥fe%ml )

ethyl 4- ( t FigiaometaoRROH SHl¥aedalHgas SR gy hsszrgamciavzr WS FRPRRipfl drieg

H benzi ni dawoknbydieus aegresiyh aupbate andsPapatated iPonfieation vidieeesiidelsytolldn cronBlgaqueous
sodi um hy drp¥yj dd@iica gbf ukiRy dichloRmBth@e:nitthakel (10078 viE@RGLs2 @ (26/%h) 6 the e Wekpoiia0l ed down

and the p%wa@%a‘d%ﬂ%ﬂtfﬁrﬂa%ﬁj‘cah%nRﬁen&g% fng 6N hydrochloric acid. After

addi tion ure was evaporated to dryness and WO
2004/ 054984 PCT/ EP2003/014069 41 the residue was put on a columm and el uted
wi t h di chl 63.d+tstnis&reblone,Hrdihysiro-2-Hydrgxy-1Hndepyiex)-1. ddimethyk tikbenzidezoiees-| ef t a
solid, whi g{}bg@ﬁcmystal lized fromethyl acetate/n-heptane to give 5.3 ¢

(quant ) o |

4{trans-5- fé SBe“i’%&&Sﬁ (eor %ng@r‘ "3%056"‘?&2 %J'Qdf WJQ‘”‘W '""?’P{ ry?

H benzi n da'z’ewmﬁe't?m *afbexv'ﬂvf iny1 gmam T'?Ngiqrﬂsuﬁf" 1) ethyl

4- hydr oxy- hydixidé. mmmyua:m°ﬁthamtsmm@wa@olmmmwwaamw wPHg 6( 10 rmol )
2- br onmo- 5- ghddain@enhydroehidiy ShidOArerbddinéHR sdlditich gul, He mtureh3aRpbraRd @ dBnedk Wat er

were —adde nddthejTgsicﬂl (vgsol%umh .umsmmeumuf@ahm ?.hsne%ﬁfaoh@ ExbbhRaYas heated

to 50 C A

2-br ono- 5- HREAYest ISt asolg HWP"SS?WW"F??&'@W "TS'Ptargﬁ‘bg‘f szthém' RERSIPPURE P si um
car bonat e einedsilze geiliwhighavas ysed Mmgﬂwagpwwl?mm@eln‘fxbﬁe% h. The cool ed sol ution
was partitioned between dichloronmethane and saturated aqueous ammoni um

chloride. bﬁém.%ram‘u& éwﬁli.yae\?immrﬁmﬂmﬂummmg.aﬁrmmsawﬁ1 gagnesi um

§ul phat e and orated. Pur cat1 on of e resi y colum chr omat 0g-
dimethyl-1H-benzimidazole Oxalate

To a suspension of 0.63 g ("1.27 mmol', contained silica gel) 4-(trans-5-chioro-2,3-dihydro-2-hydroxy-1-
indenyloxy)-1,2-dimethyl-1H-benzimidazole-8-carboxylic acld in 14 ml dichloromethane and 7 ml N,N-
dimethyiformamide were added 0.6 g (1.9 mmol) O-(1H-benzotriazol-1-yl)-N,N,N’',N'-tetramethyl-
uronium tetrafluoroborate (TBTU) and the mixture was heated to 40 °C. After 30 min, 1.5 ml (7.5 mmol)
dimethylamine (5M in tetrahydrofuran) were added at ambient temperature. After 30 min, the reaction
mixture was partitioned between 2N aqueous sodium hydroxide and dichloromethane. The organic
layer was separated, dried over anhydrous magnesium sulphate and evaporated, The residue was
purified by column chromatography on silica gel using dichloromethane:methanol (13:1). The product
fractions were evaporated and the residue was dissolved in acetone and treated with a solution of 0.27

tpﬁrglgnzi m dazo

g (2.1 mmol) oxalic acid dihydrate in acetone, After cooling, the precipitate was collected and washed
with acetone to yield 0.42 g of the title compound as a colourless solid {m.p. 158-159 °C).



raphy on silica gel using dichloronethane: nethanol (100:3) yielded 0.52 g
(26 %9 of the title conpound which was used w thout further purification in
t he next step.

18. 4{trans-5-Chl or o- 2, 3-di hydr o- 2- hydr oxy- 1- ndenyl oxy) - 1, 2- di net hyl -

H benzl m dazol e- 6- earboxylic Acid To a suspension of 0.51 g (1.27 mmol)

et hyl 4- (tr aig 2093642882 O- 2, 3- di hydr o- 2- hydr oxy- | -i ndenf&?ﬁﬁoo%ol w9 di Met hyl -

H benzi m dazol e- 6- carboxylate in 13 m 4ﬂi oxane were a 2N aqueous
sodi um hydroxide. After 4 h at 80 C, the reaction m xture was cool ed down
and the pHm@thybsljramd Z3dibyairg-hydrdiy-4,pinetigi-Rigd ok d 2amdty-i B-beaind-  Af t er
addi tion Of,,5(.6%atlolgite g€l . the mxture was evaporated to dryness and the

resi due wa ut o ed W dj romet t hanol (4:1).
Evapor at i oi 8‘?“5"5{“;}%" qggqj(/%{}f% "I'"eQSFg‘QHi' By 5%&9@%@ T;’é’!ftef rom

n- hept ane &y 2i19d100mad) 2pragio-23ibydrp-4, Fé”@@ﬂﬁdmﬁ@ ‘(@J@#Ontlethamel@nﬂ miveater gel ) ,
whi ch was w&edddat 4.gI(30 nbhbl fredssiypitartonateodnid €hd mriturd s hesedtto SX°epafief 1 h, a

19. 4{t ransmﬁﬁ&jﬁrlq&fnpoﬁﬁ FlbhMﬂuFﬂerm&m&maMTaunéi@nw-ﬂa@é%ﬁén% Dg@igret hyl am noc

arbonyl)-1 enz

( 1 27 rrrmr" l) B%??f"ﬁmﬁﬁﬂm%t? Peraa agan? stllrﬁng was conlgnued Th. ?h SIgcle soﬁléo(r):r\}vag ;fnartuQ 63 ¢
4-(trans- 5Eqippd)lpe@uegn gcl'ﬂﬁrqwagup@_agd Wuepus ammonium chloride. The organic layer was

i ndenyl oxy Separafdd,diriedetvérahhydblsihegzesiom daphate @ndavagoetedyPurification iotthd nasidud byrl

di chl or orre&&mehendogram ol Nk edasrﬁsamdréne&ﬁm&en u@aﬁq&iaeta@.za@orgno@nl 9 mol)

O (1H-benzg haz th £l orate
(TBTU) and® e %&ei 'heiﬁagev&aewe%eatgglda 4)0‘%%85% '%Rofl "duas |$'umess%§|d§n { 75 mol )
i met hyl am ne (5Min tetrahydrofuran) were added at anbi ent tenperature.
fter 30 nha{trms-23dyrioshydroxycd, UHigethylist-ipdanyliory)-6.2-dbinetiyl-vibenzitldazaie®0 U s
sodi um hydegdgfic &l di chl oronet hane. The organic |ayer was separ at ed,

SL |r ?S. g\éerbyanh ggnglgnsﬁggﬁgfrﬁ.lna) euﬁ%%%‘z%@ﬂgﬁcf@B@ﬂ&ﬂmyﬁ-ﬁdsnﬁ f_lJrJf Was

di chl or onefRgHE" H\??’HW”%GI‘?"’P}V'*’ i "ﬂF"@@ﬂ%‘ﬁ’e’e pddert 'P'gﬁ'@%@'l‘sé‘"@%ﬁbr ated and
t he resi dudrovidesAfttr 4 B o 80&C| themeaatipe mixives véan dodler dawneadd the pHhwas adiodtertto pih=6%y 0. 27 g

(2.1 mlﬂlol ) adtighd% hiedeRlordiably Afia bi@itbof 36 §4iRA Gel, trf hiiire WA vhgdGited td WynBdseCi pi t at ed
WwasS COol | eC conmpoun
o a ool oulT OGRS RRlifn dlon BHERREN! Gkl Buiath B FilBanioh o6, 060”2
20. Et hyl the solvent left 0.8 g of the tltle compound (contained silica gel) as a solid, which was used without fur-

4- (t r ans- 2herpdiifiestbn o-tile-riggtdenxy - 4, 7- di net hyl - 1-i ndenyl oxy) - 1, 2- di met hyl - | H be
nzi m - dazol e- 6-carboxylate To a -suspension of 1.17 g (5.0 mol) et hyl

oo hydroxy- 32 %&%mﬁrﬁfﬁn@l rARBlRrRadi RN Almet Rlihibodogy( 10_MDl)

2- brono- 2, ro-4 1 H 1 nden- n 20 et hanol "and 5
wat er vveré mml) pot assi um car bonat e and the m xture vvas
heated to 302 @spehﬁloreqrf 0y gh’1 8 mmoff, cantained silgmerldt(trans-2,2-dingdroR-ydoxyrpdimethyl-
2- brono- 2, Bardéﬁywﬂﬂj-q)zémzthdhnlaarhwdaﬂo@&-damd@rt—akmﬂuhoamalchiordﬂneglar(elaﬁid 10D| )

EOt assi um gy, J?rﬂél%ﬁf&m&\ﬁ-&@wégéj%g anL brtﬂ-l H@%otr%?d“i WHﬁ‘ill W-tdlamdfiff. cool ed

ol ution was parti - I C 'sat’ ur@t ed aqueous

anmoni um ¢ HPEPT EatugReeret: GBHP E”dl ﬂéﬁ)’é’ft"’ﬁ/ﬂ? eg rgt eaﬂer P Y hydr ous
magnesi um dimethyiamies (BM i tetiphydofugan,rbre fdediat arehigni tempegrture. Rier 2@mindthreregplion col um

chr omat ogr apduye w8 paditioh@idbetyedn 283rgustiodilnh DGR 4na Hietic@idianoThe(ddibic 3) and
crystalli Zi’a&ér%s éeiaé}%d @ﬁemél:er %ﬁ‘&r&%& %L&heﬂﬁp&ﬁdﬂ&e Xrid%\ré?:%rgte@ TRoreSldledds 9 of the
title Conp?)tlfn 1ed by oolumn c(:?‘nroma{ograaw on sﬂlca gel Ssmg %nchlorometha}':e methanol (13:1). Crystallization

from ethyl acetate/n-heptane yielded 0.72 g of the title compound as a colourless solid (m.p. 134 °C).

23. 4-{trans-2,3-Dihydro-2-hydroxy-1-indenyloxy)-1,2-dimethyl-6-[{1-pyrrolidino)carbonyl}-1 H-
benzimidazole Oxalate

To a suspension of 1.0 g (2.96 mmol) 4-(frans-2,3-dihydro-2-hydroxy-1-indenyloxy)-1,2-dimethyl-14-
benzimidazole-68-carboxylic acid in 20 m! dichforomethane and 10 ml 1-methyl-2-pyrrolidinone were
added 1.45 g (4.5 mmol) O-(1H-benzotriazol-1-yl}-N,N,N’,N'-tetramethyl-uronium tetrafiuoroborate
(TBTU) and the mixture was heated to 40 °C. After 15 min, 0.49 ml (8 mmol) pyrrolidine were added at



21. 4- (trans- 2, 3- D hydr o- 2- hydr oxy- 4, 7-di met hyl - 1-i ndenyl oxy) - 1, 2- di net hyl -

H benzl m dazol e-6- carboxylic Acid To a suspension of 0.8 g (2 nmol) ethyl

4- (trans- 2, 3-di hydr o- 2- hydr oxy-4, 7-di net hyl -1 -i ndenyl oxy) - 1, 2- di net hyl -

H benzi m dazol e- 6-carboxylate in 20 m di oxane were added 4 m 2N aqueous
sodi um hy- droxide. After 4 h at 80 C, the reaction m xture was cool ed down
and the pH wg 2@0% ed to pH = 6 by adding 10% hydr acid. After
addi tion of 50 £iil?ﬂ'taca gel, the m xtuge was evapor at e(f‘bljfi%z'gﬁm s and the
resi due was put on a colum and eluted wi th dichl oronet hane: net hanol (4:1).
Evapor at i ommbiént tetperatere] Afier h, the fetaction Bixigre@fs peiioriell béteeed eatpatwhLéuoaHh-AI Ned
silica gel Inofitm ehichad érféd.cmds}b.ﬁéiha\q@shmmcm&n%pér&z&a dfied Bler BHAfdrduk GAdeON 1N the

t st
Pﬁg(/ dr 2 Sp H )?lzm sﬁé/hz{e.?ndzevrar%o[ ted, The rSSIdLCJF was Purlﬁec5 by 80I1(rN| woma}?gr?w P filicR gst using,, nyl ) -
1, 2- di net h>9‘|°h'?"°'P%“B‘é‘?1'Z‘P‘H‘P“a‘é¥’b’1) ghergy! ﬂys g‘ﬁﬂ% 8% gsolyTd imacstone and treated witps !
cont ai ned solitioxef 0g@b J3 Mmdlx axalin seidXi3drate inychtane. 2Fhi preleipitaty Avad cotiiicted 'arwrbashed

1-i ndenyl oxjt ac@tm?e'éithB’@tﬁﬁ!therld‘}lehamébmdﬁéﬂﬁﬁm@c&%@ﬂﬁykbdiouﬁéébﬁbllﬁ(Pn@o m
di chl oronegh and 10 m N, N-di net hyl f ormam de were added 0.8 g (2.5 mmol)

O (I Hbenzotriazol-1-yl)-N, NN ,N -tetramethyl - uroniumtetrafl uoroborate
(TBTU) and the m xture was heated to 40 C. After 30 mn, 2 m (10 nmol)
di net hyl ani2dd-({ranet2Ditydro-2hwdcap-indanyjoxyls:IN-(uiethoxyathyipNietwkaniserper at ur e.
After 20 nNMehrbos azr@aaﬁymn.bg.m.ma#aeom partltloned bet ween 2N aqueous

sodi um hyd rTQ)él genglgrgofq Oéﬂi % rﬁ’rﬁ“?)té{-]ﬁﬂlg-z 3J:|-mgdr03§ gﬁ%&gf 1-mc{e%ﬁ8&).ﬁ%—£m§r§vpﬁ-}’ at e

dried over an

puri fied b?e'Bm'W%ﬁbeWﬁQ??ﬁ‘r‘%W igpramefiape.ang 9 mi lasthyl-2-pyrrolidinone were
i chl or ore eHded & AP ifamod) G018 banzotriapiyl sB-BMINN- Natetiaonethylfuropkm eatrhfipbroborate

?cet at tleg 2 e UpaR théindlnbedastediad 19400 Andetstnid, b84 § RN ARtayERINAT | ess sol i d
m p.

23.4-(trans e?y'?mﬂewer r‘eutj)d althalm Ire'(")t>t<e - rii'tlurr'? ﬂer}h thg%eaihogmdm mengneg’gT pyrrolidi
0] car bony Sk SHERELATISON FEIRGIUE SHe BiESNFORetATe TR QBN RIFTWES EPREEES U6 il )
4- (t r ans- 2 dgeddivérpehydrougs-nipgohsiyspulohate quibavgrogieg) The repidyl wastpHrifipd by cplumn chro-

benzi m daz elaglpiyah Bk yél usngdhBroingthad@mathardi (€331} OThe pretiueBfretioas Whrd évapd-

é_ ?ﬁ}_{%lenz (;%WJ arnmhb %lﬁms%{oﬁed @thﬁﬁg ahd 4..5,31& vitda %}hﬁ&p&h 19 g 1 5 mmolij) caxall?3 orate
(TBTU) and Ad E‘Vﬁ{axet'm?%tc’és&’ﬂ*ew&egmﬁéﬁa i J%SEG‘“@E “rﬂ “'2@"‘ ﬁi%e'?% mol )
pyrrol i di ngeldfeg Q@&‘éﬂft%ﬁt'"m%@ﬂﬁmgwsw(mwg‘/;b14069 43 anbi ent
tenperature. After 2 h, the reaction m xture was partitioned between

sat ur at ed %lﬁﬂb}% m:hmtm&%m{de%xﬂn@dh.ahmrmrﬁraehanecarir&@u.@n.ganI c layer

was separ ate over anhydrous naegne- sium sul phate and evaporated. The

resi due wad B{ﬂ’gﬁ"@g) ®col utm chr omat o%raph on si I Ica gel usin
di chl or onetﬂqaﬁ@P?f’éPhgﬁ@IQQ §4amnpgl) 4-(trens-2 GidihydrarerBydes- birérsoal2-drdiybTred i n
acet one aneiznedazaEs-vsirtokyliGaciddr2sutl Hicioradetianehd go (BN, Nuirlelhyiramide warei d

dehydrate iaduaqes @R mhi ORI/ EhRiriadd &y PRANLLIRRLAAAG WasAEharatd LN acet one
and di et hyl T%P%rd (xﬁeomu%urg | fe%%uqo S 4c/Aret 85 3, ol6d G & SRR G ARt

col ourl ess ‘SO
24. 4- (trans® ?“b\'?"'[?’m?fﬁ“ﬁe Hghy) Ar BRGNS V35,PjitioBed eiwesn SRR RMEPYSy | ) - N- et hy
| - ami no-  camgwoniyh phictideand idigkierbrodthand-ITheenganinriayka wed sepdBated, dried over anhydrous

magnesium sulphate and evaporated. The residue was purified by column chromategraphy on silica gel

using dichloromethane:methanol (13:1). The ol thus obtained was dissolved in acetone and treated

with a solution of 0.25 g (2 mmal) oxalic acid dihydrate in acetone. The precipitate was collected and

washed with acetone and diethyl ether to yleld 0.95 g (50 %) of the fitle compound as a colourless solid

(m.p. 115-116 °C).

26. 8-(Cyclopropylaminocarbonyl)-4-{trans-2,3-dihydro-2-hydroxy-1-indenyloxy)-1,2-dimethyl-1H-
benzimldazole ‘

To a suspension of 1.0 g (2.96 mmal) 4-{trans-2,3-dihydro-2-hydroxy-1-indenyloxy}-1,2-dimethyl-1H-
benzimidazole-6-carboxylic acid in 20 ml dichloromethane and 10 ml N,N-dimethylformamide were
added 1.45 g (4.5 mmol) O-(1H-benzotriazol-1-yl)-N,N,N',N'-tetramethyl-uronium tetrafluoroborate



To a suspension of 1.0 g (2.96 nmol)

4- (trans- 2, 3-di hydro- 2- hydr oxy- 1-i ndenyl oxy) -1, 2-di net hyl -1 H

benzi m dazol e- 6-carboxylic acid in 20 m dichl oronet hane and 10 m

1- nmet hyl - 2-pyrrolidi none were added 1.45 g (4.5 mmol)

O (1H benzotriazol-1-yl)-N,N,N , N -tetranet hyl -urani umtetrafl uoroborate
(TBTU) and t\Rg6uhdsblize Was heated to 40 C. After 15 m];#m(t}, 101906§6 mol )

N- (2- met hoxyet hyl ) - N- net hyl - am ne wer gqadded at anbi enperature. After
1 h, the reaction m xture was partitioned be- tween saturated agueous
ammoni um c KB} he the miktugk veds heataie4dTanidter 1TH) @ 4Dmigé s menol) eyylegropparsinsw@ar at ed,

dried over a@d&bmrnaiumeimgaﬁ@lmwhﬂmn ARGIreSN48 PRHitBlE Betwddd ON bgiRbitUe Was

purified by
di chl or omat%a"%ehLJ %Qﬁé)‘fmh%%g E p‘%\éoggmcﬁé Ehfagfs gp%l’aegodﬂg&\/\v/eerraghygm P02 rated and
the resi du@es\'fdﬁ'ss"iﬂh%%"ﬁi’ Geporpted. "flef" RepnERizgtion{on ebyeer-i on of 0.19 g
(1.5 mmol) tab{rmﬂmaoolln—aentamemywwﬂagéml%i otthectitie FrmpoUnid @s praoiigss taiid .mads- col | ect ed
and washed1yg“ch acetone and diethyl ether to yield 0.55 g (38 % of the
title corrpound as a colourless solid (mp. 141 C.

25.4-(trans Di_hydr o- 2- _ o

roxy- 1- | ndéﬁﬁ't! =hyba- B?‘H!ﬂ%‘ﬁw’!’@!“ﬂ&“!*ﬁv‘b‘@wr‘Hr“ﬁB’j"E‘ﬁﬂS’BﬁyﬂaFW'#

benzi m dazdPe (Tkainel %brérrm—*&&se@mlﬁsm;ﬁvmnmammg)@ 2efingedhyBYH-renzihiiazole were dis-
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g (2 nmmol) s%qw e ehrdio/@l Gfﬂfrr%th nrbeﬁﬁsmme z-dm@,y:nn%ﬁzm.aae&eewée@cﬁs col l ected
and - washed solve& |nh1 3(:5l r%FetthaPcﬁ andrkq 3 ml ﬁlg%?fagune(aﬂi tﬁngfgﬁ tolafgutgjla%g Ag(er(aggtlor{%f UQJ the

title conpdun
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{enperature. After h, the reaction m xture was partitioned betvveen 2N
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After addition of 0.28 g (1.3 mmol) palladium({il) acetate and 1.1 g (4.2 mmol} triphenylphosphine, the

reaction mixture was carbonylated (8 bar carbon moncxide pressure, 100 °C} for 16 h. The reaction

mixture was cooled down, poured into 250 ml water and extracted with dichloromethane. The organic

layer was separated, dried over anhydrous magnesium sulphate and evaporated. Purification of the

residue by column chromatography on silica gel using ethyl acetate:light petroleum ether (3:7) and crys-

tallization from diisopropyl ether yielded 2.2 g (68 %) of the title compound as a colourless solid {m.p.

108-107 °C).
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Et hyl 4- (2, 6-di net hyl - benzyl am no) 2- met hoxynet hyl - 1- met hyl - 1H benzi m dazol e-
6- car boxyl ate 2.
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le were dIAsUO| ved in 60 mM ethanol and 7 m triethylam ne and transferred

to an aut oghaviRpensbr & .63 ¢batnrR) el 4-(DethPs-Brethilb&Byidmio)-2-mBdbdymatiui( | | ) acetate
and 0. 84 9 {R3 R mdabdd- LARHNaRIPSM iidfine W ada&ffelnhi 9N aflletls Wbdium hy-

droxide. After 2 h at 100 °C, the reaction mixture was cooled down, poured into 30 ml water and the pH

was adjusted to pH = 6 by adding 6N hydrochloric acid. The precipitate was collected, washed with

water and ethanol and dried over phosphorus pentoxide to give 1.06 g (71 %) of the title compound as

a colourless solid {m.p. 275-278 °C).




was carbonyl ated (6 bar carbon nonoxi de pressure, 110 C) for 16 h. The
reaction m xture was cooled down, poured into 250 ml water and extracted
wi t h di chl oronet hane. The organic | ayer was separated, dried over anhydrous
magnesi um sul phate and evaporated. Purification of the residue by col um
chro- matography on silica gel using ethyl acetate:light petrol eum ether
(1:1) and cr k@t i on fromdiisopro- pyl ether yi 4 (81 9% of
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net hyl - | H hszipioiaaayi-Berlylamin BB g-hiireyéthyl-2RAindtarbingf-R 2 mbtiyB1 /Abkheichi- 16 M 2N

aqueous sodj hy- droxide. After 2 h at 100 C, the reaction m xture was

cool ed down, poured into 30 mM water and the pH was adjusted to pH = 6 by

addi ng 6N HYSPBETINGE 1-89 P ol R fraded Pty hee RmEo)dgr ety T-beae eziieny ¢

wat er and et-dacmontateamth rd 2iamiloathaeel wattestphion 05°Crieerié b Xhelwadtion mikivie was @6ledy (71 %)

of the titl|RwsARAWIKIWAS andextdtted Witl dihBromethind/metiandl. TRe/drgarié Baydeivas 346%-

2004/ 05498%@(9-5&5%3% Quﬁ(y@%uépngﬁneslﬁrﬁ sulphate and evaporated. Purification F;ythe residue by crystal-

4.4-(2,6-D | - benz - 2- -1 - | -1
ﬁp bengi hwﬁda&%rgigf%f!%‘l %f%%‘?’aﬁn%a"%ﬁeg @‘%"q?ﬁﬁ%@g‘égﬁ%ﬂ do‘H‘ 93&"’1%“‘5 te£omPHNbI ) et hyl
4- (2, 6- di meastgygployslesssIdAnP1769-289-"Ret hoxynet hyl - | - met hyl - | H
beg_zi m ﬁaé(r)l )e(_— 6- caéiooxyl at e,hi n 22 m di oxane were added 13 m 2N aquguzown
sodi um ; ,
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hydr ochl ori “beoplippld precipitate was collected, washed with water, ethanol
and di i sopheusgansiendi@f g {1Pdgimpd ety $& Edinain-szyigmine)femathoqmeetybimelivhtt-as a
col our | ess isatimidaz(iersparbadfidle id 4 2 E3minoethanol was heated to 140 °C for 3 h. The reaction mixture
was cooled down, poured into 15 ml water and 10 ml saturated agueous ammonium chicride and ex-
tracted with dichloromethane. The organic layer was separated, dried over anhydrous magnesium sul-
phate and evaporated. Purification of the residue by column chromatography on silica gel using tolu-
ene:dioxane:methano! (6:3.6:0.4) and crystallization from diisopropyl ether yielded 0.38 g (93 %) of the

title compound as a colourless solid (m.p. 186-187 °C).

38. 4-(2-Ethyl-6-methyl-benzylamino)-1,2-dimethyl-1H-benzimidazole-6-carboxamide

To a suspension of 1.0 ¢ (2.96 mmol) 4-(2-ethyl-6-methyl-benzylamino)-1,2-dimethyl-1H-
benzimidazole-6-carboxylic acid in 10 mi tetrahydrofuran and 5 ml N,N-dimethylformamide were added
0.54 g (3.26 mmol) N,N'-carbonyldiimidazole. After 1 h, 10 ml saturated methanolic ammonia were
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col ourl ess ché;di-taﬂ:o((ym: feid id 86mI def@hy@piuran and 3 mi N,N-dimethylformamide were added 0.54 g

38. 4- (2- Et w4 ogﬁtmmdﬂﬁ&'ﬁﬁﬂlaﬁm AHR) 2 nl 0.83 §{3FB tish ﬂa’olrdme were added and stlrrlng

H- benzi m dazol e-

4- (2-et hyl wes %IinHed eé iﬁ” gﬂ%aﬁjcr)a}efa f&"@%% mtoslurp 81°"ﬁﬁ and 90 R vga?er \%gre QATD ded
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the m xture was ext ract ed with d| chl oronmet hane. The organic | ayer was
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H benzi m d&amsl) sopbaling waeeddeddad the reaction mlxture was refluxed for 1 h. The mixture was then
poured into 100 ml water and 20 ml saturated aqueous sodium hydrogen carbonate and extracted with

dichloromethane, The organic layer was separated, dried over anhydrous magnesium sulphate and
evaporated. Purification of the residue by column chromatography on silica gel using tolu-
ene:dioxane:methanol (6:3.9:0.1} and crystallization from diisopropyl ethet/n-heptane yielded 1.6 g (89
%} of the titte compound as a colourless solid (m.p. 229-231 °C).

42, 6-(N,N-Dimethylaminocarbonyi)-4-(2-ethyl-6-methyl-benzylamino)-2-methoxymethyi-1-
methyl-1H-benzimidazole

To a suspension of 0.9 g (2.44 mmol) 4-(2-ethyl-6-methyl-benzylamino)-2-methoxymethyl-1-methyl-15-
benzimidazole-6-carboxylic acid in 10 ml tetrahydrofuran and 3 mt N,N-dimethylformamide were added
0.8 g (4.9 mmol} N,N'-carbonyldiimidazole. After 1 h, 5 m! (5 mmol) dimethylamine {5M in tetrahydrofu-



To a suspension of 1.2 g (3.7 mmol)
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The mi xture_was er an BX- tracted

dl chl or omet®ane. The organi c | ayer was separated, washed with water, dried
over anhy- drous magnesi um sul phate and evapor at ed. Purification of the
resi due by 45 e{(NiRIDidINyRiFRR R @b V- (2-BthylSHhatiGRbdheylanifid)Idnethyl-1H-benzimidazole

t ol uene: di g D&adiks hanol (6:3.9:0.1) and crystallization from diisopropyl

et her vyi el , .
To a solution of 2.0 g (5.6 mmol) 6-bromo-4-(2-ethyl-6-methyl-benzylamino)-1-methyl-14-

benzimidazole in 30 mi dimethylamine (M in tetrahydrofuran) were added 0.2 ¢ (0.8 mmol) palla-
dium(il) acetate and 0.7 g (2.7 mmof) triphenylphosphine. The mixture was transferred to an autoclave
and carbonylated (6 bar carbon monoxide pressure, 110 °C} for 16 h. The reaction mixture was cooled
down, diluted with water and exfracted with dichloromethane. The organic layer was separated, washed
with water, dried over anhydrous magnesium sulphate and evaporated. Purification of the residue was
achieved hy column chromatography on silica gel using first dichloromethane:methanol (13:1}, then
ethyl acetste. The product fractions were evaporated and treated with saturated hydrogen chloride in
diethyl ether to give 0.3 g (14 %) of the title compound as a colourless solid (m.p. 183-+184°C).




0.88 g (91 %9 of the title conmpound as a colourless solid (mp. 154 C).
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with water and extracted wi th dichl oronet hane. The organic | ayer was

separ at ed, hed with ter ried over aphydrous nesj u | phat e and
evapor at ed4® ﬂ’%ﬁﬁ"ﬂ%‘é‘f%ﬁe\q&'&?'m%?'égﬁ mgfﬂﬁgﬁ%'(%@angg%iy
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4- (2, 6- dI neeveypnd dsennyated ff haogarben morpXidearepsire. 199 Wb iaz16M Bgzeacton mixture was

cooled down, poured into 200 ml water and extracted with ethyl acetate. The organic layer was sepa-
rated, washed with water, dried over anhydrous magnesium sulphate and evaporated. Purification of
the residue by column chromatography on silica gel using ethyl acetate;light petroleum ether (1:1) gave
3.1 g of a yellow oil, which was dissolved in 20 ml acetonitiile and treated with a solution of 0.8 g (6.4
mmol) oxalic acid dihydrate in 5 ml acetonitrile. The precipitate was collected and washed with diethyl
ether to yield 1.34 g (18 %} of the title compound as a solid (m.p. 188-169 °C).

49, 8-{N,N-Dimethylaminocarbonyl)-4-{2-ethyl-6-methyl-benzylamino)-2-methyl-1 H-benzimidazole
0.7 g (1.25 mmol) 1-benzyloxymethyl-6-(N,N-dimethylaminocarbonyl)-4-(2-ethyl-8-methyl-benzylamino)-
2-methyl-1H-benzimidazole oxalate were partitioned between dichloromethane and saturated aqueous
sodium hydrogen carbonate. The arganic layer was separated and evaporated. The residue was dis-
solved in 16 mi methanol and hydrogenated aver 0.3 g 10% Pd/C (70 °C, 1 bar Hy) for 2 h, The catalyst



To a solution of 0.86 g (2.4 nmol)
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m di met hyl ami ne (5M I n tetrahydrofuran) were added 80 ng (0.36 nmmol) palla-
diun(ll) acetate and 250 ng (0.96 nmol) tri phenyl phosphi ne. The m xture was
transferred to an auto- clave and carbonylated (5.5 bar carbon nonoxi de
pressure, 1400Sk«iQés416 h. The reaction m xture was SIQuR, evaporated
and partitioned between dichloronet hangg and water. The organic l"ayer was
separated, dried over anhydrous nagnesi um sul phate and evapor at ed.

Puri fi cat i was fiiéred diland e filtlateewds pvaporated iThe redidue wad mugiied pingolunin cBromatedrapiyedn USI NQ

di chl or onetilva 88 u&Ry tedishordréRarkimediagbt BB y)sihal dittyZaRbtht@ Bieh{iffhe 64 ¥ stalliza-

acetatel n- ﬂﬁ%g %ﬁs&é&ﬁ%%%%e@deé 0.9 g ﬁﬁ% (g?theohtle &olﬂ'\%anh Q § soﬁc? &Wp %38‘%) a col ourl ess

solid (mp

47. 6- ( 1- Azet I di nocar bonyl ) - 4- (2, 6-di net hyl - benzyl am no) - 0, 2-di net hyl - | H benz
i m dazol e 50[@-0&"5&3@&!@imarbﬁﬂyllﬂBNQtBoﬂcmwmino-B-methyl—hanzylamlnoH,2-

4- (2, 6-di namuJerJnmw) 1,2-dinmethyl-1 H ben2| m dazol e- 6- carboxylic

acid in 20 dichl or If re added 1.2
g (3.74 ?jusﬁnf ?ﬂ-?—f é@%g mma]g?'ammg%" %wﬁgh‘la 1rb°3 ’F'mr:g‘f"ﬂ%ﬁ' Y\ﬁ'l[ oni um

t et r af | uor BYEMEwleEES9 (hAtMNe L2 ’H?WPXY@@?’E“W&%&H’@H"@EFZY'G”‘HGB t20macer 1 h, a
sol ution ofoné)wéksacyec(@m3 Phvong)) sadiet cathonae dnd @ g kil. Gminehd sodiurliodide. After {H.1. 2

mol ) tri e'&thﬁhb aldmbRntWksheRRIRCHe reditiborixtthe whd fdurel IR@ 80 ARGAéraRY mraaeuw was poured

into 120 %rﬁé band ML d ﬁ.ﬁh!& %getrﬁgss‘éﬁﬂedd&rﬁ&‘bv%fé% h)h@ﬂggne;g C | ayer was

separ at ed, Qver a e-’ sl umsu por ed The

resi due wa&'3RIRted Purication & F[?ﬁ‘ﬁ”ed’HF‘g BTAPIRPIEIN g geLyping é‘f“‘um ng

t ol uene: di enesirsangenethanvbB:368: 2Banecmstml)zahour%@"anpmpﬂamrdnldecrfbﬁﬁgdﬁﬂ %mmhgpyl et her
yi el ded 0. 4t cBnfodrd £a colburibdaolid {rh.p.163-e8pOUNd as a col ourless solid (mp.
193-195 C). 48.

oy 2 et e TG ey A or S ey o eemE T (15 & mol)
1- benzyl oxyimsthylAH-@niimisiezele] - (2 et hyl - 6- net hyl - benzyl am no) - 2-

net hyl - 1H beagispndiazd?b.e g (3B ol d-anthiors N MydirdeiyBRinbdatdomy)-112ekntetiyyishe Of ur an) wer e
added 0.3 %éidﬁglemir%ﬁ 7%[«406}9 H(\E%Ha)\e Mo &%&%@n@é‘rﬂl v?ateJ-wQs aG%d%néTm' )

t ri PhenYl Phos m xt s tran n ve and

car bonyl at gﬁp?fé"eﬂ‘é'?m'ﬂ%ﬁrﬁ ‘??61??5 @tE'EE? ?°° 8 agpn, l«3"‘react i on
m xt ure wabre wagopusef ik 108 ml W@E‘Hﬁxﬂ?ﬁ% WEW“W%@’EW‘&N@&@%'FF&@S@EP% th ethyl
acet ate. Thaedpiaghaainith WaytQiried\@sr :Bidus Maghestim supisheid wiabdtated Parficatishraf ed  over

2g|hyflnr1 ous R AR r&n&hﬂ &Bl%?nfaﬁg@;w o YRR @snrs%rueﬁ’wlaggaeﬁge{meae? (s%fn aﬁdgzﬁr?t‘éollez i gn ue by
u u

other (1:1F "Ewém%% ordf P oS PEnrbH g et B PR
acetonitri PERAPtreated with a sol ution of 0.8 g (6.4 nmol) oxalic acid

di hydrate in 5 m acetonitrile. The precipitate was coll ected and washed
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§3. Methyl 4-benzyloxy-1,2-dimethyl-1H-benzimidazole-6-carboxylate

To a solution of 27.0 g (81 mmol) 4-benzyloxy-6-bromo-1,2-dimethyl-1H-benzimidazole in 340 ml
methanol and 90 m! friethylamine were added 2.7 g (12 mmol) palladium{ll) acetate and 8.6 g (37
mmol} triphenylphosphine. The mixture was transferred to an autoclave and carbonylated (10 bar car-
bon monoxide pressure, 100 °C) for 16 h. The reaction mixture was cooled down, filtered and evapo-



50 was filtered off and the filtrate was evaporated. The residue was
purified by columm chromatography on silica gel using first

di chl or onet hane: net hanol (13: 1), then ethyl acetate:triethylamne (9:1).
Crystalliza- tion fromdiisopropyl ether yielded 0.1 g (23 %9 of the title
compound as a solid (mp. 228-230C).
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4- benzyl oxyg dsudpedishs ny b B eonzi b-daed) Berlylamid)0 2 Minding- ﬁUQerﬁlnﬁdakdIH-d-Oﬂ of 15.0

g (45.3 gﬂ%@ﬁ%wydrm ,@dﬁ%gngnd%o%.%w égx Arh %Fe'é&bé&% in 200

Scetate andima) Ni<groniimte st 1 ShaLo R I BRE 'eerﬁcarmm%@ w%d' urtth)

t ransf er r et (6. mmel) a\aﬂ‘ml%ﬁ)(@ﬂ Biieirakygiofytan)wess added( Aflr Hpin, éeivrateb%ﬁwewam i de
pressure, hoknghiofidy wat3dded anbiie: nii@a@e wastatratied Wit dichiadmethare] Bd odanidiayecvapor at ed

and the 1 Ga) fifuitgiod bisP Ghyfdls hagn@g.m%ammmaad RERRBPRN edller e

LAt e B b om s S aed T g 08 $HEs P PARRI R T SRR L by

acet at e/ n- iepeed®d34Md activated charcoal yielded 12.3 g (84 % of the title
conpound as a colourless solid (mp. 152 C. 53. Methyl

4-benzyl oxyg, hz?sﬂilmeﬁ.wmhzﬁaddr zmm@ahﬁuﬁna@imm&@nmmwpw on of

27.0 g (81 4 benzyl oxy- 6- brono- 1, 2-1 net hyI H benzi m dazole in 340 ni
met hanol aRd"™~ triethylam ne were added2 g (12 nmmol ) pal | adi un(I1)
acet ate andie 95%9395'?@71 0 1')""?'%@-%%1“[11‘?%%'%1 Fimethyi1 tbanzimidggae-&-r ansf er r ed

t o an aut ocdriawgic aatin ¢mibizhiyrbradtiede érili010 bdiM, Naigwethyiformamide were added 1.9 g (5.9
mmol) O-{1H-benzotriazol-1-yi}-N,N,N',N'+tetramethyl-uronium tetrafluorcborate (TBTU} and the mix-
ture was heated fo 40 "C. After 1 h, 0.6 mi (8.0 mmol) 2-(methylamino)athanol were added at ambient
temperature. After 4 h, the reaction mixture was partitioned between 6N aqueous sodium hydroxide and
dichloromethane. The organic layer was separated, dried over anhydrous magnesium sulphate and
evaporated. The residue was purified by column chromatography on silica gel using dichloro-
methane:methanol (13:1). Crystallization from acetone/diethyl ether yielded 0.77 g (65 %) of the title
compound as a colourless solid (m.p. 177-178 °C).

57. 4-(2,6-Dimethyl-benzylamino)-1,2-dimethyl-1H-benzimidazole-6-carboxylic acid hydrazide
To a suspension of 1.0 g (3.1 mmal) 4-(2,6-dimethyl-benzylamino)-1,2-dimethyi-1 H-benzimidazole-6-
carboxylic acid in 20 m tetrahydrofuran and 10 m! N,N-dimethylformamide were added 0.9 g (5.6



bon nonoxi de pressure, 100 C) for 16 h. The reaction m xture was cool ed
down, filtered and evapo WD 2004/ 054984 PCT/ EP2003/ 014069 51 rated. The
resi due was di ssolved in dichl oronethane, extracted with water, dried over
anhydrous mag- nesium sul phate and evaporated. The residue was dissolved in
hot ethyl acetate and treated with acti- vated charcoal. After filtration,
the filtrat orated to | eave a dark brown soli, purified
by col umm cﬁ‘;%\%g‘tngégragphy on silica gelszum ng di chl oroma}.)é@ne %?ianol (30:1)
toyield 15.6 g (62 %9 of the title conpound as a grey solid (mp. 166 O .
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crystal | i za,ia6 additibr@inansdultol 0.66 @0.8 nebipitiepdiaeuny hetidieds fid8dlang stfBg wi@ of the
title conppimeh Ao t&'ﬁHth'tFel &3 %. 'ﬁ\eréaEtloﬁ mxﬂre wal) daufdtily @)iro ed with 0.3 ml wa-

E'-S bgn§|2m6 dé)tl gthtIP%aqggles arﬁ?ﬂl’ﬂ roana Bg%tl Y%er %U magr¥suum suﬂ.vﬁaqg' \I;’gsonyl ) 1

4- (2, 6-di nﬁdPﬁthBlﬁ'éﬁif?PaW?ﬁfﬁsfedlt“@gﬂPﬂ"éta SF%“HEH%"M ehipsmetha. Afegaddbxy | i ¢

faci d i n 20tionof &0aksilieehget the Frixuarwaa mchpd@ed b drisgeb$ ahid the rdsiglid waswetion d eolunerapd added 0. 9
g (5.6 MEdidd in cRebRaRts: AbthdRodRZQ |E9apovﬁtﬁcﬁ1@fﬂ1é-soﬁerh leflh <488, wiich dten@@l Ut i on was

cool ed do ec]l?o 4egh Fécgtggl vng Dmgmtth .apgc&o%hésggl:lid (mp. .
(q R g n, tﬁ? %@1 n%nl um

tetrahydro uran re a aqueous am
chl ori de - d and the mxture was extract ed wi t h di chl oronet hane. The
organic |layer was separated, dried over anhydrous magnesi um sul phate and
evapor at edsg, Rayéidprél-4-Rnot,3-difRirs-2-fydisig-1-Ikdénlény 51-mbdhj ARt beiimitiizomect hy |
?cet ate vyi ichcld 9 (96 %9 of the title conpound as a col ourless solid
mp. 252-
56. 4- (2, 6- 19 HRERRPFIONGE 15 ¢ (S mm)ethyl 2oxgiopropy-drhysiaret -mgihvH-heemisezifithoc ar bonyl ) - 1
, 2- di met hytartbxidte dnd i 2igril 1chenaradi)d , 2Fpoindansip ésiei ethana And15. ng) wete( v@reladdguil| 6)mi
4- (2, 6- di nﬁttmanndaenwé AiiuROas Aeald 6 SOBE fay4 h. T daeiBddoitishaae b#titibhed 6awdaxy| i C
acid in 4%@2 Qf nmtrgmu@ng? gtcw b BB e iGelida added 1.9
g (5.9 ol | N

aeips e

t t et t
tetrafl uor®f @%ﬁgﬁg’f’h’ th‘ﬁ@ dgyape tF‘tllp 5"“@8" ﬂ@&?eé{qaﬁn% %’"ﬁ&%\gp&n 1 h,

0.6 m (8. GrepEilicazeluping dishlorrrethenpatehansbll3: iandcrstiliztondiomstiiagsiate/n-t enper at ur e.
After 4 h, hdplate yiddea Di8@of AdoNd, wiich vis Susfitiddiin 20011 @idxdne tnidtaw 26 bfuagus eaditen sodi um

hydr oxi de waftmdéﬂhﬁé?b%pﬁeé m@é}eacuoﬁmwm%&edldam%dmenmrusttﬁdpndel ed over

fied b
(22 Ihﬁ(rjntl Ogﬁ Eraa%fl :g«géh}’hg? r%é*\lop Ic ac:de Af%r addmcin S OFR gnszl?‘ Hlfs n'l%dure wa[s evaﬁorxtgcf fo ?ﬁﬁe!ss : € (1 3y 1).

Crystall i zéttduf't?deqﬂquevf?%m’é‘t"afe'l"d'r ﬁ&‘;"led ethweh'orymehﬂe@e@aw"w>(Fem'°quf t he
title conheschantest acsoliodichwaegystalicdifram ethyl pestatefifettZ8ieC) give 0.68 g (32 %) of
the title compound {m.p. 132-134 °C).

60. 2-Cyclopropyl-4-{trans-2,3-dihydro-2-hydroxy-1-indenyloxy)-6-(N,N-dimethylaminocarbonyf)-
1-methyl-1H-benzimidazols

To a suspension of 0.67 g (1.8 mmol) 2-cyclopropyl-4-{trans-2,3-dihydro-2-hydroxy-1-indenyloxy)-1-
methyl-1H-benzimidazole-6-carboxylic acid in 30 ml dichloromethane and 7 ml N,N-dimethylformamide
were added 1.0 g (3.1 mmol) O-(1H-benzatriazol-1-yl)-N,N,N',N'-tetramethyl-uronium tetrafluoreborate
(TBTU) and the mixiure was heated to 40 °C. After 1 h, 2.3 ml {11.4 mmol) dimethylamine (5M in tetra-
hydrofuran) were added at ambient temperature. After 30 min, the reaction mixture was partitioned
between 2N aqueous sedium hydroxide and dichloromethane. The organic layer was separated, dried




57.4- (2, 6-Di net hyl - benzyt am no) - 1, 2- di net hyl -1 H benzi m dazol e- 6- car boxylic
acid hydrazide To a suspension of 1.0 g (3.1 nmol)

4- (2, 6-di et hyl - benzyl am no) - 1, 2-di et hyl -1 H benzi m dazoi e- 6- carboxylic
acid in 20 m tetrahydrofuran and 10 m N, N-di net hyl f or manl de were added 0.9
g (5.6 WD 2004/ 054984 PCT/ EP2003/ 014069 52 nmol) N, N -carbonyl di i m dazol e.

After 1.5 h he sol ution vvas cooled down to 4 and 0.3 m (9.4
nmol ) hydra?‘gOnzg’Q‘t’IV\'/JegtPg‘E added. After st he preci pi tatg &%5209:36‘11@8% ed and

recrystallized from2- propanol to yi e{'ld 0.88 g (85 %9 of the tide conpound
as a col owvbrengdBes mandsitinulphiie/and A8pdidted. The residue was purified by column chromatog-

58. 4{ 2, 6- %@gmmm BRI RAbBRdRRe: ytga_rnawﬁ?to?xhuleﬁ aélmuwourﬂassfoam

H benzl m 'e To a suspensi on of l'i'thi um al am ni-um hydri de
in 40 mM dried tetrahydrofuran was slowy added a solution of 4.0 g (11.4
mol ) et hy§- @{NNDigethylaminagarbagelhh3-Himethyild(2-methythenalamjno) 11 Hibenzimidazole

benzi m dazml aesoﬁmﬁarm(@lsa{nm) B4Bromo-1 Zidin@thi@d2-nethyl-8dhydkingrio)t ABendinidBzofe iinder  a

nitrogen adsmm SRR m ﬁ&etm%dﬁafumﬁ;meﬁdadaéd'o%a 0. m&mw@ghelglpﬁosghg(eio fogm)' )

l'ithiumalu stir nu

t enper at urpéigdwp‘“in °1'Wé° T'ﬂ%[ﬁ??%ﬁ"%"?? ﬁ?@a‘fkﬁ%" %ﬁﬁ'ﬁ%ﬁ‘?frh YACYPYzed with 0.3
M wa- t ermongxids pessugN’ WjGEeI§ hpde spediormdkiPdedsdole deys@nditeredThe filrater |

Anhydr ous waBgatdhddibetvednpitiibemttae aridaded Thd digans g @asicparatet Brictioler &1-ed t hr ough
gle: : f: g gndh mm%gnéeﬁ,&@ume ahd\hahrtdal ﬂﬁlmBﬁﬁ\@resgu?fa%ﬁéoh?ﬂ%romét&gg&gmmgopgt o
a col um ang gegll'sh“f’gd' e?/ﬁ‘{'%ancflmc?ﬁf'gf@%é 53'8 °'H%‘%/‘ﬁ§“°8fr % c)eta{eéqu% Pati on of

t he sol venfelde@f.87 ¢{35%) of e tilgromprupdas acpiguiesssolid|(np§813% M- et hyl
(acetate/n-heptane to give 1.4 g (40 % of the title conpound as a col ourless

solid (m pg s-&%m%éﬁnyﬂnmocarbonyw 2,4-dimethyl-furan-3-yl-methylamino)-1 2—dlmethyl-1H-
59. 2- Cycl glg %F‘ (trans , 3-di ydro 2- hydroxy-1| -i ndeny oxy) 1- met hyl -

H benzi m %" carboxyl ic acid To a suspension of 1.5 (5.8 nmol) et hyl
2cycl opr oplAaselutiep gt GAd/ 115 Mmplhg brome-A-Rriimetiyeiyam - !é‘ﬂ’(?ihy'éfalf“lid%ﬂ"ﬂ‘@""é:’nd 1.5 g
(11. 5 ol Gendmidazeaipn2y midiastigylamine {281 imetrahiydaaturar) wena ddded Ad myvat1@ mmakppatia-added 1. 6
m | : riet hafdnﬂma&@a:@m Ot@SE)dHGW)%pP({j@ﬁ%Pﬁﬁﬁ@d?éﬂx@Qu&tf‘é%fer?edl?oan-ghﬁ- cool ed
sol ution | n chl oro ur agueous
AIMTONI UM \é\%v(e)r n1dﬁt$§ % barca on rrlonoxlde pressure % E)af?rela?nﬂeﬁegﬁlon %&E% anhy dr ous
nmagnesi um %°B'F‘b‘!‘t’a’f‘ g HﬂedeWﬂB’P‘&f”éﬂpa“W‘i’ 'P‘T‘"@&'E dighiprasrethppraand watpry The ot ol urm
chr omat 0g- layeeyps serarateg driedcaverpehydigss magnasiumisliphaterapd Bapeaters Plrsation of 08: 1) and
5\;1 ySL al | i zatidue By éoruﬂﬁbﬁsrh&égra%ﬁﬁin&m@/gemsth@mg&mmmlnstaﬂn@p&ngan@&yﬁuﬁepldl d, .

i ch was | ydr oxi de.
After 3 h G E‘%%h@’"f%aﬁiﬁv%'ﬁ%ﬂf- kS sy
adj usted t 3 ﬁﬁ-‘f ‘6 by adding 6N hydrochloric acid. After addltlon of 50 g
silica gel, the m xture was evaporated to dryness and the residue was put

on a col ungs, ARG-Mheth@Berihiiing]-ZhdinseBNHNBMIERRIIforicLiddimethylapgs at i on of
the sol venj sJSSJBL%%fég g%e ?QmWE-% a%%@g%hlbbéﬁﬁda%&:&ﬂ.ﬁsmégig%géhﬁ%a di et hyl

G0, 2. Cycl oBFBBYOIAS ?erram@ ey Bt 4 b AR RAA B .o
i met hyl ani @8 ambbiegibm hydriderf64 Teylispersioningairerdl off) were added. The waclienypidiiswen of 0. 67 ¢
(1.8 Mol ) watmeite 4570ra6g3H additichhirambat & 0.3 -g@H . 96ynehia))-22-dinyedhylcberzyllohiomid amndd. gy ) - 1-

(3.25 mmol} sodium hydride were added in two portions over a period of 1.5 h. The mixture was stirred

for 16 h at 40 °C, cooled down and partitioned between dichloromethane and water. The organic layer

was separated, dried over anhydrous magnesium sulphate and evaporated. Purification of the residue

by column chromatography on silica gel using ethyl acetate:light petroleum ether (75:28) and crystalliza-

tion from aethyl acetate/n-heptane yielded 0.35 g (49 %) of the title compound as a colourless salid (m.p.

237-238 °C).

64. Ethyl1-benzyloxymethyl-4-(2,6-dimethyl-benzylamino)-2-methyl-1H-benzimidazole-6-
carboxylate

To a solution of 6.5 g (14.2 mmol) 1-benzyloxymethyl-6-bromo-4-(2,6-dimethyl-benzylamino)-2-methyl-
1H-benzimidazole in 125 ml ethanol and 25 ml triethylamine were added 1.0 g {1.36 mmol)




met hyl - I H benzi m dazol e- 6-carboxylic acid in 30 m dichloromethane and 7
N, N-di net hyl formam de were added 1.0 g (3.1 nmol)

O (1H benzotrazol -1-yl)-N,N, N , N -tetranet hyl -uroni um tetrafl uoroborate
(TBTU) and the m xture was heated to 40 C. After 1 h, 2.3 m (11.4 mol)

di rethyl amne (5Min tetra- hydrofuran) were added at anbi ent tenperature.
After 30 m action m xture was partitioned queous

sodi um hydr‘(ﬁ)}g%iz‘E 2’855518 di chl or onet hane. 5'I4'he organic | aslger’ry%gds&@?ggr ated, dried
WO 2004/ 054984 PCT/ EP2003/ 014069 53 over anhydrous nagnesi um sul phate and
evapor at echis(tighenylpRsplikiéfpamdmm)dhicfidecTheixne@asanstdre@BBh Adociateddl Yarkth- Si | i ca
gel using i G nBh ReRRiGSEEAGR Y0 Ch i 0. TR onthillrdrlasbodidboul arf 2

colourless_to . . .

61, 6- ( N, NP L PR/RIS A RS 71YeST SomRaRS A ¥l ThRSAY IR MSA PR no) - 1

H benzi m dateddeded omrsanhydsesss iapreglurp sulphate agy quapomtegyfiyrification of the residue by column

6- br onmo- 1, chroehiategraghy br shied Gii nsiig ighiortrestiziye: ethanol) 100t} dne brpstalizglod fdneethyn 55 N

di met hyl argc%—ﬁ%tdn@yi&l@éd%@@ngﬁfdﬂﬁ@m YHRoBnad E 8Slolesd doifl (rh. P 185-TBERE))

bi s(tri phenyl phosphi ne)- palladiumll) chloride. The m xture was transferred
to an autoclave and carbonyl ated (5 bar carbon nonoxide pressure, 100 C)
for 16 h. SfhtBenadexymetiyié{(ZE-dimethybkensiaminnk2meibyl-tihepnrimidazale-gicarbmpadics | | t r at e

was partitaaned between dichl oronethane and water. The organic |ayer was
Pl 1 cat] Lot Speniere ¥ o SHpLPUR [RARRRIN G BURLEnSRCHIRRORBRAT |
ol uene. di DReTEmIEARGRRteie 85 i v ed 0] Rl Bt seeip brfeies |
acet at el n-Atep? u#t 80 "Gy theregaign Wixigre wys ¢ogled dewn ghd theyrH wasefiusteddnituhky addnga

( col our | essenstbirbabioficach. AfttEldifiin®f 50)g siliGget thbimbiubl wee blapbratad th ogausbam e) - 4
(2, 4- di met Qyhus s Ritdh-acbumR bidel @B WidichibromeflindRieiiio dh). BapwuoA daeehe To a

solution of 0.4 g..(1. , . . )

6- br ono- 442" ! %ﬁ(ﬁsgn"éjt‘#ﬁlc%??%%geﬁ Ifr? Tng'? tﬁ{}ther'ﬁtorﬁi)\Se-“ f,egf’ ! |errt'1g? ﬁoﬂpgTﬁwmf)he%a'zai m dazol e
in 20 ml dysEEVitoyt furhen purificalianifof e @er 8BR dr of ur an) were added 40 ng (0.17 nmol)
palla- diun(ll) acetate and 0.12 g (0.46 mmol) triphenyl phosphi ne. The

M xt ure Wogs, {-BapbgmeMR-6L(N,ABdImaHyI4tninscadbd Ayl 6 ARy dnaiffind) 2-mayl-car bon
nonoxi de pma&%#r Cr oJrZO C) for 16 h. The reaction m xture was cool ed down
and filteréd ihe filtrate was partitioned between di chl or onet hane and
wat er . TheTaryensnsion of HR.el7 mmes cudapmduitid drenzyiexvagthyhd:64.6-gmeltrsaimipahtiesi um
sul phat e amelhyeusiznziaitizoe-&arboxylic ecid in dhmidétrabyefuranesd thre NONdimethyliormamide

chr omat ogr g@daeed Y. &gl 22mBa) N,V ShBshyislinfidakdll AHER: R a8 *cTRiRaNGh wistBodd and

crystallizge, i48c'cLn&l%@mﬂﬁ“ma@%@%ﬁlaﬁ‘i rﬁ&ﬁf&&a@@@ﬁ%&@h ‘i’ga%uéd. Rhet fmnd Of the

title corrpoun?fasacolou_rles_ ﬁ@{) ] o

63. 7- ( 2, 6- IXYARARHEYSSAIPNUR FHRSe wasadded Apd thy mixtwpwasGrRdiad 4l dghleros syl f oni ¢
aci d di et igthaneriTeorgahic dayer panssperated firied ofer gnhydroug Gragnesii sulphate and evapo-

7-am no- 2, Btedlipifik4tpn of hehrd2 RO by EbIGaR Srdthafegrapty bR Siics gél Gdind ethyimedtdiyilgitpets- de and

0.3 g (1.9 ntmﬂg oilid Eds g : | ' - m
(terrperatur'gu an rgsg@%g (2.%éﬁﬁ?ﬂgﬂg%ﬁﬂﬁ%ﬁ#@%ﬂ%%%&& 'P'ﬁje%g?bn in
mneral oil) were added. The reaction mxture was warnmed to 45 C and an

addi t i onal 67afridhrPimethylemmogariionyip4-(3fiwimgthyd-benzdiaminpldmethdiipenzimiiazelede and 0. 13
g (3. 25 nrwelspensi@bs lany (yyidhimele! -barsyxymetla-a-(N, N-dimstyigmifdchibstyi)-oeacdimetiyer | od of
L T oo il 0 e 0,
Capar at od. TP Bia O BRI et ARG EEPL L ah e Rr St sy hPif e
Puri fi cat i &Y evporeteh Thegesidys was partitioned between dichloromethane and water. The organic layer

was separated, dried over anhydrous magnesium sulphate and evaporated. Purification of the residue

by crystallization from ethyl acetate/n-heptane yielded 1.4 g (69 %) of the title compound as a colour-

less solid (m.p. 203 °C).

68. 1-Benzyloxymethyl-6-(N-methylaminocarbonyl)-4-{2,6-dimeathyl-benzylamino)-2-methyl-1H-
benzimidazole

To a suspension of 1.3 g (3 mmol, crude product) 1-benzyloxymethyl-4-(2,6-dimethyl-benzylamino)-2-
methyl-1H-benzimidazole-6-carboxylic acid in 20 ml tetrahydrofuran and 10 ml N,N-dimethylformamide



by col um chromat ography on silica gel using ethyl acetate:light petrol eum
ether (75:25) and crystalliza- tion fromethyl acetate/n-heptane yielded
0.35 g (49 %9 of the title conmpound as a colourless solid (mp. 237-238 O).
64. Ethyll-benzyi oxynet hyl - 4- (2, 6-di net hyl - benzyl am no) - 2- net hyl -

H benzi m dazol e- 6- carboxylate To a solution of 6.5 g (14.2 mol)

1- benzyl oxy rono- 4- (2, 6- di met hyl - benzyl am no);

1H benzim d?;%?debkf?sﬁgs?% m et hanol andgg5 m triethyl ancﬁ.lr#g%mg%éﬂ%dded 1.0 g
(1.36 nmol) WD 2004/ 054984 PCT/ EP2003/ 014069 . 54

bi s(tri phewsrk piss BB o () mradi] NaMlicerigriyltinidakdieoAftedZ 5 h tBe °Grithetsuintien waescobledansf er r ed
to an aut oemw@maaqn&m RAT mifdiph&idiatnlie DR ERIRARUERD REKS bdlRd RRES HldaR. 100 C)

for 16 h. B By M350 88 e O A il ] BB ol f1lLrate

was parti tl one tween or onet hane an ganli ¢ | ayer was

sepa- rat ed'® WMLV YR SSEAISANH SR RIGHRYP TrAneTHpivieh e Q'ﬁ'(f"%’{?’ai% FYNeR
Purificati tamcbhe tebiduerbe Systhliigatiy fravoétiyhasetaie/hhentane Hejded 919 9 611 %8 iof thectille grai- usi ng

di chl or onebdindgs 48lolReolid (h(pO215)21@myl crystal lization from et hyl
acet ate/ n-heptane yielded 5.3 g (82 % of the title conpound as a col ourl ess

solid (mp., 155-156 C). 5lBen 00X th

i met hyl - beA%H&Pinsihybh °)'f'('111-"% Yf?% Q%BY 2 ’%"*E!H"'B&ﬁw'r“em'm d To a
suspensi onAgfispsspn of 0(8§g (’gQZmnmn)1 -benaigiymethyl-6-(N-methylaminocarbonyl}-4-(2,6-dimethyl-

1- benzy| oxyérefidnyito)-dmelBybHBerRidaydie; 2168 @y niiol) Srtnioniin Teringieland 0.26 g paliadium

1H benzi mi Qé‘é@bﬁﬂ ﬁsiur Iﬂ%xﬁ éﬁaﬁomas ﬁe@:emo rﬂuPWﬁfsw&n.ﬁmwsfﬂ:mmm agueous
sodi um hydr

tio S copol ed down
and the pHTEE EPé”l‘eé’dT'{"(SesBPF s pahed Py SEEROOP B S VT PSP ¢ er
addi tion ofavwagsemtectanegevera-thw@owsrmi@n ate yesurratEied Huaﬁ-ﬁw?fé@s and the
resi due wasesjdud byenstallizetah msmma;mebeatemttemlanaiyhlhedcﬁﬂhl(lﬁr%)mehélmeommuddaael (13:1).
Evapor at i 0RoiQfiedsiia §Rb.2ov @t 1 eft a solid, which was crystallized from
diethyl ether to give 4.36 g of the title conpound which was wused w thout
further purification for the next step

66. 1- BenzyFE»@;‘H@'M?‘“W‘NWHF%WW&W%@HTSW hengyipming)-1ckrdimethiH B henzy| ani

no) - 2- met hyknzinditthzblenz| m dazol e To a suspension of 3.0 g (7 mmol, crude

product ) 1- hengyluen 6‘3& Pl etadi % bﬁ:nﬁM@-ﬁ@b b%mtﬂi}pc)en%rammo) 1.2-dmethy

met hyl -1 H n2|m ofuran and 15 nl
NN g et hg PR Solr o 157“9‘%0&45"“5“ iy AL il

N, N car bonvisdiehenyehasrhine)paliagivmgil) chloride. e 6'6‘"@“'3? resiepd e Mavtogare 2b@I8d  down to
40 C and 5 ylatedris baarbommdnpxidki praaéung 20T far 16 5 Mhe reattien mitoecvaptagledigwnaed e added.
After 30 Mikyred. ﬁ@tﬁuétamammeamwmmlamsad@téaaaueamoam chige mxture

was extr acﬁ'lgedﬂ\l’got anlc |a erwgs s%FarﬁTa({ hrﬁ g g\ﬁr ;mﬁiro% lqg@?s(fugl setl%ﬁgte %(K% a?grgtgé ated, dried

over anhydro I on of the

resi due by PE‘ET‘F"EPH% é‘ﬁt’ﬁﬂﬁﬁt Wg}?‘%ﬁb’hﬁ’“‘{gﬁ“’g‘ﬂm 8%13“5%95‘ Ve dghiereRsirengmahaele: | j ght
petro- | eunRod) relryéaisatRn jrony plixl astitel-Hegian yiBe Q7 g5 Hvéthe ftelcemmonizeand as a

col our | ess chiembas(soid fm.p.207-18 °€)) .
67.6- (N, N-Di et hyi am nocar bonyl ) - 4- (2, 6di met hyl - benzyl am no) - 2- net hyl - |

H benzl m dazagl e A suspension o
mmol ) 1- benZyIeSXhRstagrinet Ww%%@ﬁ%m‘%&ﬁ%ﬂ?‘fdﬂ (2, 6di met hyl -
benzyl an nd)suseersion pfA.0qlHE. Hramel) waamzesdmﬂw-bgnz(mmwmm. um f or mat e and
0.5 g pal | adizimBagik, 2.1 g (17.9 mmol) zinc cyanide and 1.84 g (1.68 mmol)
tetrakis(triphenylphosphine)palladium in 50 m] degassed N,N-dimethylformamide was heated to 100 °C.
After 40 min, the reaction mixture was cooled down, poured fnto 300 mi saturated aqueous ammonium
chloride and extracted with dichloromsthane. The organic layer was separated, dried over anhydrous
magnesium sulphate and evaporated. Purification of the residue by column chromatography on silica
gel using dichloromethane:methanct (100:1) and crystallization from ethyl acetate yielded 4.56 g of the
titte compound as a colourless solid which was used without further purification for the next step.




charcoal (10 %9 In 50 m ethanol was heated to reflux. After 2 h, the

m xture was filtered through celite and evaporated. The residue was
partitioned between dichl oronmethane and water. The organic |ayer was
separated, dried over anhydrous nagnesi um sul phate and evapor at ed.
Purification of the residue by crystallization fromethyl acetate/n-heptane

yi el ded 1.4 \go boafosidssOf the title conmpound as a col oUlperh®siRsm@lehd (M p. 203
C. 68.
| - Benzyl oxynet hyl - 6- (N- met hyl ami nocar bonyl )-4- (2, 6dl net hyl - benzyl am no) - 2- e

thyl-1 H p£egy midﬁﬁ@hmmTahza-zwanﬁmhﬁﬁymenﬂylaﬁairﬂt)-é B-diBRlyl-1 £ bdagitidal oduct )
1- benzyl ox%get hyI 4- (2, 6-di met hyl - benzyl am no) -

met hyl . %zi mi dazol e- 6- carboxylic acid in 20 m tetrahydrofuran and 10 ni
N, Ndi n‘et hyfrsespenain efQ-5\ad) SUTRE4BeA-3Edin ety bryafamineb by dimshyhlgpenzigiided 0.8 ¢
(4.9 Mol ) zd¥ INd a castitioanydudi of phioshharad rentasifitiesin 5 21 Ehylenalian@® was hdatee tosi@d W | on was

fgt?lr :ﬂ d(rjgwgarr ﬁaﬂ i edetichtkidre WasFholdd LiBwr aNB partitididd BitvedRiwaRr a(naMcl'\SI&omethan? um
chl ori ée wfés ésﬁ%f Werr dﬂg ﬁa ﬁ{‘a& filer ajnh’;amug'%gaest"["%m&n% %9@%% r& ane. The
organic | aWPf%@'%‘@ﬁ&F’&“‘@'ﬁ‘%m’th’bddF"U\F@P’ vigided 8P 80 %ﬂﬁ@é‘?ﬁﬁﬂ“gﬂ’f“ﬂ)‘?ﬁaﬂt e and

evapor at edyelidvusolid fnga273t274)of t he residue by crystallization from ethyl
acet at e/ n- heptane yielded 0.91 g (71 %9 of the title com pound as a

col ourl ess

9. 4- (2. 0. B b ﬁ“ﬁ%enzyﬂ@#ﬁ% Bt St S gty

H benzi m dBewiml dazole ;spensi on of 0.85 g (1.92

mol ) 1- benayplspansiorofifzb g (.82 N+mol) Bigyahari 2 fotimetiysrepdylamito) 12 -dmelhyiyi-beprimida-
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After 1.5 h, th ure was evaporated. The

resi due waghiarepethaps. bhe-Auanie BYRE wes sgPatt o‘i’"B?r‘é"F ’°&?1’Ba% 49} sulPhERar gani ¢
| ayer was svaperted. Bufificatien cithe tepidye by pdiynirctygmeatpgrephiean siliea aslyspadichloraand evapor at ed.
Puri fi cati methérie:meth@noc! @4apand dgstdkization fys didthyl ettt yiaded bn 0g13e ey wil thetil@tedt €/ N- hept ane

yi el ded 0. 44 n@ada'Blollesoid ip. 184® gpnpound as a colourless solid (mp. 298
Q.

70. 6{ N, N- Di net hyl am nocar bonyl ) - 4- ( 2- hydr oxynet hyl - 6- net hyl - benzyl am no) -1, 2
_ di met hy| - T4 Bri4.$Riydrerpxpaokaiyl 4426-gimethyhienzyiamiiol-H 2 dimethyk tH-bengipisiazole

6- br ono- 4- AZuspyrdivoanosat (N§d mibelyBedyingl4-(h6aimpthybénayaminb)-D2-dimelgihsd - 1

EF ?ggzbm( g%glnﬁaiore and 654 4 ?raﬁm ﬁmleﬁemnmarmamtne%@ma egﬁ%ﬁﬁﬁr eTﬁgded
m xture wad %ﬁ tgm?%ﬂr@’ﬁ"r% ‘535 &%@T"ﬁ\?gﬁ, ic) bgtgméﬁmra{/% ABY°EB™BU™ car bon
nmonoxi de pflisideand dichigrometiiang. dhe ofganiy layeryas sepasted. gigd pyex@nlydeufg9oneg¥t ed down and
filtered. WiyhatkiahdavadoetedcRirifjsation bittheoesite yebwse chrahatiglaphyeneiidagaliesiegethys at ur at ed

agqueous anmpgRpkdHry srwtémzauaﬁ el ethl HRetRAB/GERN Shdr FHild 0B § (4284 37 Ad el conthoér@d Over

anhydr ous haj.e and evaporated. Purification of the residue by
(col umm chrn?ag{])%ﬁ'lrleg%ﬁ&l"% gafsl?ca gel using dichl oronethane: net hanol (20:1)

and crystallization from et hyl acetate/n-heptane yielded 0.07 g (15 % of
the tide c@®pdGBinmathybbenzytaminel-Ndwdroxyel,3-dim¢thylyiH-begrinidexgle@)carboxamidine

71. 6- Cyanoa4aspensien 6 05 HRY. B4 thmAEgatoand, 8 Ginethyl-Ber@jidfiioly b-dimetiihgnzi i dazol e
benzimidazole, 0.67 g (8.6 mmol) hydroxylamine hydrochloride and 1.04 g (9.8 mmol) sodium carbon-
ate in 10 ml N,N-dimethylformamide was heated to 110 °C. After 7 h, the reaction mixture was cooled
down and partitioned between saturated aqueous ammonium chloride and dichloromethane. The or- -
ganic layer was separated, dried over anhydrous magnesium sulphate and evaporated. Purification of
the residue by column chromatography on silica gel using dichloromethane:methanol (13:1) and crystal-
lization from acetone yielded 0.38 g (71 %) of the title compound as a colourless solid {m.p. 230 °C).

76. 6-Bromo-4-(2,6-dimethyi-benzylamino)-1-hydroxy-2-methyl-1H-benzimidazole

To a suspension of 4.0 g (18.5 mmol) 4-amino-6-bromo-1-hydroxy-2-methyl-1H-benzimidazole and 2.5
g (18.6 mmol} 2,6-dimethyl-benzaldehyde in 80 m| methanol were added 3.1 g (49.3 mmol) sodium
cyanoborohydride in small portions and the pH was maintained at pH = 3 by gradual addition of metha-




A suspension of 6.0 9 (16.8 mmol)

6- br ono- 4- ( 2, 6- di net hyl - benzyl am no) -1, 2-di net hyl -1 H benzi m dazole, 2.1 g
(17.9 mmol) zinc cyanide and 1.94 g (1.68 mmol)

tetraki s(triphenyl phosphi ne)palladiumin 50 ml degassed

N, N- di et hyl f ormam de was heated to 100 C. After 40 mn, the reaction

m Xt ure WasygQgsashogdiown, poured Into 300 m sat ur at edp@GiiBREH1463TTONI UM
chloride and extracted with dichl or onezhane. The organic layer was
separated, dried over anhydrous magnesi um sul phate and evapor at ed.
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evapor at edbus(ﬂprren)ﬁnhmmnmllamﬁmumehldnmrl(éuﬂxhhrywmfausmrectoraoamdages adlyb@dn silica

gel using {ikb - CarbdiBiohdue prallidane bey 6041619 Tﬁmac%mmm;@amwﬁ kf@m di et hyl

(e';nhgr 1)]/_i86|1 rengflrough Cghté :I}‘he f@ate%s gv};gore;[tedt am? paruquoned %}ween dﬁhﬁomme%h lné) a!ijnrd lwgf%S solid
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H benzi m dinof the regkius bs@ne civomatdgrahyon gilikaeltidingretind deetate:light petroleum ether

6- cyano- 4- fﬂ)ﬁad@am?&b % iR ik nféﬁ)mdésa?mdbméabd(mjp%shﬁ%)m dazol e and 0. 54
g (3.9 mol) zinc chloride in 5 et hanol am ne was heated to 140 C. After
3.5 h, the reaction m xture was cool ed down and partitioned between

sat ur at ed %&&Wmaﬁﬂﬂ?ﬂﬁpi"em'ﬂwﬂ@'%hym%’H?'BF'E‘?F@?'?&ﬁ'ﬁ%""”‘?‘!‘f‘e‘cﬁ'r gani c | ayer
was separ aTegsusgensianch 94y (1.ANTinpd) athyl-EEginethyltbenzylsmihgi atethoar?cmathybFbr at ed.

Purifi cat i suaziifiazbB8-chiBSiihd & 10y GisxbadWreCaasavaH 0 balibls seuntHylrbidd. ARt 8 USI ng

thyl acel glab-cnd samg%b%t.ghm%aw b B ot oS P V1 ! e

0723 2o lenin s £ SR R oA e b P
H benzi m dwessheposted tordnisea AhdihaTesidupwan pybrsresolumn grfd elyted with dichlog4 ol )
6- cyan- 4- ( etbantimambral(h3: ) cEvapor=aon oithy salve-ettianseiidwHich vas-trystallized from acetone to

give 0.3 g (75 %) of the title compound as a colourless solid (m.p. 248-249 °C).

80. 6-{N,N-Dimethylamino-carbonyl)-4-(2,6-dimethyl-benzylamino)-1-methoxy-2-methyl-1H-
benzimidazole

To a suspension of 0.28 g (0.8 mmel) 4-(2,6-dimethyl-benzylamino)-1-methoxy-2-methyl-1H-
benzimidazole-6-carboxylic acid in 15 ml dichloromethane and 3.5 mi N,N-dimethylformamide were
added 0.5 g (1.6 mmol) O~(1H-benzotriazol-1-yi)-N,N,N’, N'-fetramethyl-uronium tetrafiuoroborate
{TBTU). After 1 h at 40 °C, 2.4 ml (4.8 mmol} dimethylamine (2M in tetrahydrofuran) were added at
ambient temperature. After 30 min, the reaction mixture was partitioned between 2N aqueous sodium
hydroxide and dichloromethane. The organic layer was separated, dried over anhydrous magnesium



benzi m dazole, 0.67 g (9.6 muol) hydroxyl am ne hydrochloride and 1.04 g (9.8
nmol ) sodi um carbon- ate in 10 mM N, N-di net hyl formam de was heated to 110 C.
After 7 h, the reaction m xture was cooled down and partitioned between

sat urat ed aqueous ammoni um chl ori de and di chl oronet hane. The or- ganic | ayer
was separated, dried over anhydrous magnesi um sul phate and evapor at ed.
Purificatio resi due by col um chronat ography el wusing

di chl or onet Waﬁgooﬁg?ﬁsgnol (13:1) and crygtal- lization @#@%@%ﬁe yi el ded
0.39 g (71 %9 of the title conmpound as a colourless solid (mp. 230 C).

76. 6- Br onpauighte 8rdoiveratategl] The easidyd veaspynifigd-oY cipstalizatioy frdtn disttvhsther b vieldloemgi nl dazol e
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crystal - | FeE‘a‘P'P optufe\gprPred it R WW@‘PFMB"FC!PC’Q"”( dighlongmethtine; Fhe ordani¢ leyec onpound as
a col our | ewss sspdrateli, {riead pver ahfydrdll magnesium sulphate and evaporated. Purification of the residue
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to an aut OV fhe AduSRsRRELIVeY In2b MPndifand) add 001y dSIlim VAR Wéte RIdES ShY fix- 120 )
for 16 1. kRSuds Sl R ad i ' cHii6s 80P ark BnGiLled YRR b HS{EIIFJU?QOIG dah celite.

The filtrate was evar) tween ane and

wat er . ThE‘aBF@%{'ﬁPES"°§9"éf'5i%a‘t’§’h'§'8 ethane-mathangh(} 1 aef Aoyt WJP’B AEResi um

sul phat e aielde\defadPebxad the Pilgrcpmpayed astaicolpuriess selldém.p&S1-8i2€Chy col um ‘
chromat ography on silica gel using ethyl acetate:light petrol eum ether

Erln FlJ) 31“6? %@‘3 - %&hﬁﬁﬁmﬁrﬁ%ylﬁﬂﬁeﬁw rethyRH R R in8)2- 1 dfoR bty Risty0! | d
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for 16 h. The reaction mixture was cooled down, poured into water and extracted with dichloromethans.
The organic layer was dried aver anhydrous magnesium sulphate and evaporated. Purification of the
residue by column chromatography on silica gel using ethyl acetate and crystallization from ethy! ace-
tate/diisopropyl ether yielded 0.28 g (68 %) of the title compound as a colourless solid {m.p. 138-141
°C).



pH was adjusted to pH = 7 by adding 2N hydrochloric acid. After addition of
25 g silica gel, the mxture was evaporated to dryness and the residue was
put on a columm and eluted with dichloro- nethane: nethanol (13:1).
Evaporation of the solvent left a solid, which was crystallized from acetone
to give 0.3 g (75 % of the title conpound as a colourless solid (mp.
248-249 Q)

80. 6- (N, I\I-Dlvyr%tz%‘”?sg?l‘no car bonyl)-4-(2,6-di net hyl - benzPyTgrl;lzorq?6314%?net hoxy-2-m
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benzi m dazol e re added 0. 67
0 (0. 95 mwavega"hbdf%’fmwsmsw‘%%%gm apafed e rilerseis e SRt P 0
was transf &P siie ga'rvs'asﬁ'aﬂeawnaﬁeuﬁaﬁ BW"'ZWP%WW@%F"'@%WWMM de
pressure, &Re yHed 23 g28 %).of fhdtitle commindan a mloutless eolivvsp. d2wCkd down and
filtered. The filtrate was parti ti oned between saturated aqueous ammoni um
chloride a h i ed over
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yielded 0.5 g (26 %9 of the title conmpound as a colourless solid (mp.
171-172 Q).
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and 0.2 g (0.77 mml) triphenyl phosphine. The mxture was transferred to an
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(F:’ (C)Z[IT'}) (é lFJ)g 00%}% ot?i %ﬁég&ﬁbﬁgtﬁesc%mﬁdﬁhésqc&%rﬂ to the3Rvertior are SbtingRed BAHM 88y of

84. 4- (2, 6- ﬁ“ﬁ%ﬁﬁ?‘i"@%@ § Pursion g petie. @gertiguiagy 9opd enera) P MR ERNCeRI P9V 2 di et hy
| - 1 H benziant sideAfects andha frog theppedticranse)
4- (2, 6-di et hyl - benzyl am no) -1, 2-di met hyl -1 H benzi m dazol e- 6- car boxylic
aci d hy-  dr@zirielghdedsEhalrdOR thisl cBrngctiBd is lifdbSlob/ds rbahiRaR RRbABAIR. After | h
at 140 G thg 0 eacldedthd il 18 2ric S0 % SOl REmRRY iklaslled, Dot veen
di chl orone ﬁ_ane ana water. e 'oréaanl C galyer WalS sepa_r_a?'ea? 5P ed over
anhydr ous 1PEGHARICRTH SUPYTRIR 8asHis HicE\Auprisnal viesy gashifis, hyregaadic rmedica sk r esi due by
crystal | i zsttagiiunconad dyspepbiadpihich eaniechuwiet] foDex@Bplg by Mikrodfganismstide Helicblaeterc onpound
g; Z{ ¥6‘|6| OWl&ﬁﬂb&?eriélﬁﬂxﬁs. médiSamifité (g} certain ?nﬁiiml‘lan}mlatogesind antlg_eumatifs). é;heln;icaif o di met h

: , 6- 5 ; =p-Lb-nmet hyl -[1, 3, 4] oxadi azol - 2yl ) - 1, 2- di net hy
-1 H beng‘%gt§¥"°'%§%§%&‘gm§9%?@ o ™ )
4- (2, 6-di met hyl - benzyl am no) - 1, 2- di net hyl - 1H benzi mi dazol e- 6- car boxylic acid
hy- drazi dén thgineacelipntymeatiesdthe epripoyrds aceirdingty the igyentinpsurerisingly proysfte bercleivh at 140
C, the r easiigefd tohecbitboRnds&BownEon ke gricl axud variods matels intwhishi g allisttameric and

anhydrovs. fanBedly HEkgs wd RErARIEO! SeaufiXfhesBomflt st Y OV Tl by
ol chr ST B A AR SRerp sty PR ERR e ae clp Ak AP Rikor (20: 1)
and cryst apap angtvetginan MegiFies whergthey@teriasd, in parkauige fpr the peafnentandignprophylaxsef tit | e
conpound asiserderOdf e slodach asdidrintksfnm p.  256- 257 C). 86.

Et hyl 4- benzyl oxy- 2- cycl opropyl - 1- net hyl -1 H- benzi m dazol e- 6- car boxyl ate To a
solution of .2.9 ag.(8..1 mmol . . ,

2 bansot on g st @8%%%&359&97@"&@ the pamppund pcgordingto the Invrten orus e

et hanol andeameftt andfo RierhyPdsof tHeabRamentioprdsiiesses g (0. 86 mml )

bi s(tri phenyl phosphine)palladiunm(Il) chloride. The m xture was transferred
t 0 an aut oghaM@ntdA fke®iod iRAAY tAd Bd of ild oM Bdundsabdefihg RSN efiRN fX 86 prodildiics, 100 O)

for 18 1. TiiukeGall AR B i e RBIRAnd g b ihSo@ighuganOr at ed. The

resi due ssol ve or onet hane and extracte wat er. The
organi c | af8f®®as separated, dried over anhydrous magnesium sul phate and
evaporated. Purification of the residue by columm chromatog- raphy on silica
gel using troéd mventdh dirtoeragneingidies thy usantihadomnpbundd dczaadingamthé inaanioa tfda Yhie treat-

acet at e/ | | glaht R@SHRPFIAR oftleliBivetirfbrid@Msedsed3 9 (83 % of the title conpound
as a colourless solid (mp. 120 C.

A further subject of the invention are medicaments which comptise one or more compounds of the

formula 1 and/or their pharmacologically acceptable salts.

The medicaments are prepared by processes which are known per se and familiar to the person skilled
in the art. As medicaments, the pharmacologically active compounds according to the invention (= ac-
tive compounds) are either employed as such, or preferably in combination with suitable pharmaceuti-
cal auxiliaries or excipients in the form of tablets, coated tablets, capsules, suppositories, patches (e.g.
as TT3), emulsions, suspensions or solutions, the active compound content advantageously being




The foll ow ng conmpounds can be obtained in an anal ogous manner using

anal ogous reaction steps as described in the exanpl es above: a)

6- (N, N- D net hyl am nocar bonyl ) - 2- (N, N- di et hyl ami no) - 4- ( 2, 6- di et hyl - benzyl am
ino)-1-nethyl-1 H benzim dazol e b)

6- (N, N- Di et hyl ami nocar bonyl ) - 2- (N, N-di met hyl ami no) - 4- ( 2- et hyl - 6- met hyl - benz
yl am no) - 1- benzi m dazol e WD 2004/ 054984 P 4069 60
Commer ci al 5???‘)6%@54%2 conpounds of thg formula 1 angyﬁﬁ%}gﬁﬁ%r salts have
val uabl e pharmacol ogi cal properties whf'ch nake them comrercially

utilizabl ebemeen@aértdlgswaﬁeru beﬁa@eaés.@stalobth.haamrk&@lmwmnm.gtrhmfo%eﬂa@t ric acid
secretion agﬁed t%ﬂ.eﬁéﬁeeéohsaﬁ.d gr%ﬁ}{b':h% agé}gd Angétgéufwdr G@%mﬁéf%&%ﬁg' Vaesu% ” In

war m bl ood®

conpounds ’3@%5&’%“"%3“?8"9?"3&’“? by\ReARS Wb he é‘ipé’pﬂﬁtes"ieleﬁ@ﬁPfé'T?é’dx"BS}esé"%?"ﬁ'H'eﬂé‘*‘eI ectivity
of action, an advantageous duration of action, a particularly good enteral
activity, ﬁﬁ%uﬂﬁﬁé&@ﬁdﬂeﬂﬁlerﬁd v@hith brie sulGBétor tRé ahe.reafpﬁméceutw tbrruidtigdsGR: khéWRY apeut i c

range. - Caghy! rsm.llela%ﬁéédongie SRt i O ol SRBFE LAy 3. Under st ood

as meani ng t reventi strolntestin I seases in

par ti cul ar °GineGaets P &qaﬁ"é‘lwqt'eﬁﬁ"iﬁﬂ‘?ﬁ?rﬂP?e’%cg’éﬁ%"é“g“rﬂﬁﬁ'mqnﬁs' HSPRES such as,

f or exanpl ide togjees for exemple, @rtioxidagigsliseersants gmulsifiers.pplifeamisi fiavor camperts. aci di ¢ or

nedi cament predefhifvbss cbiblizes corahls ofl yPPEaSE, ddrmeatibh Irimaaariaeortdxmg dgents or  exanpl e,
by mi croorgani.afRxi®). 9. Helicobacter pylori), bacterial toxins, medicanents
(e.g. certain ant| | n}lanmatorl es and antirheumatics), chemcals (e.qg.

et hanol ), ﬁEStrl c acid or stress situations. In their excellent properties,

t he conpoulE$ciye ewrraindgcan §° aATENIaRASFAT. BReniarRpPrirsvigegusr ove to be clearly
guperior to the conmpounds known fromthe prior art in various nodels in

whi ch the gigbrekt), @ REQBREH RivaAigeoud iR BunitiilreZiIBAd t6 hdidist HRREIVE bdpowb@) ikl@k er M ned,

On account _of Ot}‘?éd% r‘?sfrﬁﬂgﬁra g? d sfﬂ, Qpaggrﬁ S&m t@{pﬁonﬁale%gq e%lef%bl 0. g{\g 2 and

t heir phar rracol 0 are ou e for use

in hu- man® &Rt 81’ | %1;/51* S?‘glh%ﬂf’?ﬂy Welaht, {jaaprepripty inythe for of seueial, Argferafly o &yl ar , for
t he tr eat nipgitidualdses to aohieyp kg desiredsresyiit. In ti¢ case ef@msremralttrh@nmt.@nﬁ@mr énrray-or
I nt esti ne. tichafibihk BRE ohedjr@@hoR bdrhiliSratidh\oehé adive canfouhddf; B4 Qe Soveh GsedNPOUNdS

according (@ b[a h&d Jﬂx.@éubl.sﬂmerft&mﬁ%ﬁmhabsa%m ﬁef?aftamms faaa&c pyl axis of

t he abovenent| oned di.sease e |l nve ew s e use of the
e Bt AR oo @54 90 B B ST oL SRR ?43?\ ne o i &

whi ch are @#‘i!ﬁf@spé'éikfpﬁ'ﬁdg@he treatnent and/or prophylaxis of the
abovenenti oned diseases. The invention furthernore includes the use of the

conpounds @ﬁ@%n%ﬁ\ﬁs L&or&.htﬁo th\ﬁ?é?\hdn%dl&Q{ewTs&@aM&a%tusedrf@r'ﬂIe u@é’iﬁlén%f ¥ ophyl axi s
of the abovem&*ntgn ntion are

medi cament EOVHTECTP %egﬁa"“amww P rgpa?ations caA gsotcoﬁﬁa'? it & 'Fore ﬁ‘ﬁr“?fﬂ and/ or
thei r phar legieay ?9&‘1‘-‘(98.'}3 'WQ@E@I?[ g[pIPE °fs’%ﬂd{°§“emﬁé" erEehle kgnaviizersfeeexdpihar ed by
processes fvm thiagraupef the banredjpespinee foasxdmpladiadepan), spasmoliss (ie exmplesidtdnived

ine or camylofing), anticholinergics (for example, oxyphencyclimine or phencarbamide), local anesthet-

L ics, {for example, tetracaine or procaine), and, if appropriate, also enzymes, vitamins or amino acids.

Ta be emphasized in this connection is in particular the combination of the compounds according to the
invention with pharmaceuticals which inhibit acid secretion, such as, for example, H, blockers (e.g.
cimetidine, ranitidine), H'/K* ATPase inhibitors (e.g. omeprazole, pantoprazole), or further with so-
called peripheral anticholinergics {e.g. pirenzepine, telenzepine) and with gastrin antagonists with the
aim of increasing the principal action in an additive or super-additive sense and/or of eliminating or of
decreasing the side effects, or further the combination with antibacterially active substances (such as,
for example, cephalosporins, tetracyclines, penicillins, macrolides, nitroimidazoles or altematively
bismuth salts) for the control of Helicobacter pylori. Suitable antibacterial co-components which may be
mentioned are, for example, mezlocillin, ampicillin, amoxicillin, cefalothin, cefoxitin, cefotaxime,
imipenem, gentamycin, amikacin, erythromycin, ciprofioxacin, metronidazole, clarithromycin, azithromy-
cin and combinations thereof (for example clarithromycin + metronidazole).




in the art As nedi canents, the pharmacol ogically active conpounds accordi ng
to the invention (= ac- tive conpounds) are either enployed as such, or
preferably in conbination with suitable pharnmaceuti- cal auxiliaries or
excipients in the formof tablets, coated tablets, capsules, suppositories,
patches (e.g. as TTS), enul sions, suspensions or solutions, the active
conpound conRyERdesaddsgant ageousl y bei ng WO 2004/ 054984 P m§§%9a§®914069 61
between 0.1 and 95% and it being possifl e to obtain a pharimaceutt cal

adm nistration formexactly adapted t0 the active conmpound and/or to the

desi red ong@abw R S¥celHi@Lticind Pfestsl bloRBliok SotiGh, thd cénvbalrds S¥efmuis Shgameq f or m or
an enteri ¢ fqLn, #%d RRRRoDkintfdge rﬂ&:@%%& (é{;.%erfa%' a\ﬁﬁ&nbﬁﬁﬂats’&‘es LG é’@)&! liaries
and exci pients. e aUX|P!ar|es and exciprents whi ch are gUiTabl’e for the
desired phBftAREEhes RIH0D.Ghichpra kionm e hayed Rk WeerogesicPplencSer son skilled in the
art on the basis of his/her expert know edge. In addition to solvents, gel-
form ng agents, suppository bases, tablet auxiliaries and other active
conmpound excipients, it is possi- ble to use, for exanple, antioxidants,

di spersants, enulsifiers, antifoans, flavor corrigents, preservatives,
solubilizers, colorants or, in particular, perneation pronoters and
conpl exi ng agents (e.g. cyclodextrins). The active conpounds can be

adm nistered orally, parenterally or percutaneously. | In general, it has
proven advantageous in human nedicine to adm nister the active conpound(s)
in the case of oral admnistration in a daily dose of approximately 0.01 to
approxi mately 20, preferably 0.05 to 5, in particular 0.1 to 1.5, ng/kg of
body weight if appropriate in the formof several, preferably 1 to 4,

i ndi vi dual doses to achieve the desired result In the case of a parenteral
treatnment, simlar or (in par- ticular in the case of the intravenous

adm ni stration of the active conpounds), as a rule, |ower doses can be
used. The establishnment of the optinmal dose and manner of adm nistration of
the active com pounds necessary in each case can easily be carried out by
any person skilled in the art on the basis of his/her expert know edge. If
t he conpounds according to the invention and/or their salts are to be used
for the treatnment of the abovenentioned di seases, the pharnmaceuti cal
preparations can al so contain one or nore pharmaco- |logically active
constituents of other groups of nedicanents, for exanple: tranquillizers
(for exanple fromthe group of the benzodi azepi nes, for exanple diazepam,
spasnol ytics (for exanple, bietam ver- ine or canylofine), anticholinergics
(for exanple, oxyphencyclimne or phencarbam de), |ocal anesthet- ics, (for
exanpl e, tetracaine or procaine), and, if appropriate, also enzynes,
vitam ns or amno acids. To be enphasized in this connection is in
particul ar the- conbi nati on of the conpounds according to the invention with
phar maceuti cal s which inhibit acid secretion, such as, for exanple, H2

bl ockers (e.g. cinetidine, ranitidine), H/K ATPase inhibitors (e.g.
lomepr azol e, pantoprazole), or further with so- called peripheral
anticholinergics (e.g. pirenzepine, telenzepine) and with gastrin
antagonists with the aimof increasing the principal action in an additive
or super-additive sense and/or of elimnating or of decreasing the side
effects, or further the conbination with antibacterially active substances
(such as,




for exanpl e, cephal osporins, tetracyclines, penicillins, macrolides,
nitroi mdazoles or alternatively bismuth salts) for the control of
Hel i cobacter pylori. Suitable antibacterial co-conponents which nay be
mentioned are, for exanple, mezlocillin, anpicillin, anmoxicillin,
cefalothin, cefoxitin, cefotaxinme, impenem gentanycin, am kacin,
eryt hronyci nwoGhddh&bdsoxaci n, nmetroni dazole, clarithro ' [ FhRromy- cin
and conbi nations thereof (for exanple gJarithronycin EM%%??%%égggole). WO
2004/ 054984 PCT/ EP2003/ 014069 62 In view of their excellent gastric and
i nt esti nal pRerRb@Idgk ON action, the conpounds of fornula 1 are suited for a
free or fixed conbination with those nedi canents (e.g. certain
antiinflamuatories and antirheu- matics, such as NSAIDs), which are known to
have a certain ul cerogenic potence. W 2004/ 054984 PCT/ EP2003/ 014069 63
Phar macol odjye extalienbgasit pretectivepetianandthgpgasticanid seeretige-nhibitingactdn tfite cgapdundsc aci d
secr et i on- adtbidhg loitriRGv@titn @R bddemohtraEONPRETons atdhMiatibpdineRalntged. Myent i on can
be denonst ¢atdithat Bobr@Ne o Hir S iRl moﬁm&gangmcﬁ} nafi81 dlovighd'®

[ t 1 n the nodel mentioned

conpounds according .to the Invention iInvestigat

bel ow havewﬂb’é'ﬁ'bﬁfg“ﬁmﬁwpwpﬁh?m%ﬁ‘gﬂﬁﬁce'ﬂ%% MEHBATP®H t he nunbers of

t hese conpounds in the exanples. Testing of the secretlon-inhlbiting action
on the oer frestngofthd ses bitity aktibl) ¢h ' tabd , the influence of the
conpounds  aoEoL Akt fBIBwE,lEh%iHﬂﬁEYlSlamflhgg%n%@t%n‘ipgcwrmﬁ%gg@ﬁérﬁlr;&'{kngf mul ated acid

secretion of the perfused rat st ch after 1 ntraduode nistration in
VEvo i s hOieeSFBENSN aE SRt o e bl oL aRe RTHTET S =B o vico)
aci d secretvippshopnd, (99 8 1 >50 101 >50 111 >50 131 >50 191 >
B0 351 >50 381 >50 401 >50. 41 1>50 421 >50 43 1 > 50

JTable A

Biological Data

No. Dose Inhibition of
(nmolkg) |acid secretion
id. (%)
8 1 > 50
10 1 > 50
11 1 >80
13 1 > 50
19 1 > 50
35 1 > 50
38 1 > 50
40 1 > 560

( 41 1 > 50
42 1 > 50
43 1 > 50
44 1 > 50
45 1 > 50
46 1 >80
49 1 > 50
55 1 > 50

Methodology
The abdomen of anesthetized rats (CD rat, female, 200-250 g; 1.5 g/kg i.m. urethane) was opened after

tracheotomy by a median upper abdominal incision and a PVC catheter was fixed transorally in the
esophagus and anather via the pyiorus such that the ends of the tubes just projected into the gastric
lumen. The catheter leading from the pylorus led outward into the right abdominat wall through a side
opening.




44 1 > 50 451 >50 46 1 >50 491 >50 551 > 50 Mthodology The
abdonen of anesthetized rats (CD rat, female, 200-250 g; 1.5 g/kg i.m

uret hane) was opened after tracheotomnmy by a nmedi an upper abdom nal i ncision
and a PVC catheter was fixed transorally in the esophagus and anot her via
the pylorus such that the ends of the tubes just projected into the gastric

| umen. The 2T di€ading fromthe pylorus |ed out .0 the right
abdoni nal wel? t%{%ﬁéh a side opening, WO 2004/ 0549?3@%@‘270&%?6%@014069 64
After thorough rinsing (about 50-100 rr?") , warm (37C) physi ol ogi cal Nad

sol ution VWer f&Hgh Rl Sodiut 502 A5 S wdnf (32468 bhykiBiSgical Psolltidn Qe cdiiidb Ry PH

6.8-6.9; Braun-Unit T N : 632. as ec- ode 147; 4 =
o o Nt + SRR gl B st % Rt BTG HE D o B 1P IRSR (50 Ry et B ey

sol uti on t¥IpEA M7 Do NaYetols) b by Biaian with ;issklserprared @ OtiENaGhbsalitiand? er i ned i n
t he ef f| uepH 7 iDosieat €65 M=rsian)Cthé scereted HCI wate darmiinet Bitheadfluerd: inkachizhsautbieded The
gastric SegbfileRA oP'BSnisitdsTul at ed by continuous infusion of 1 jig/kg (= 1.65
m/h) of W pentagastrin (left fenoral vein) about 30 min after the end of
the operation (i.e. after determnation of 2 prelim nar fractions). The
subst ancesThegasyis spealionwpssimuated i Fentigiosini¢sion ﬁi‘r#&ﬂf&b‘d@ﬁd‘ﬂ%&ﬂf {vhpestagasn i / kg

l'i qui d vol gefBemotdDveiti) siboatf3d ain ditereheThdbfthe@beritiie(l.c afidrideterainatiop T X pagieBaY | N

i nfusion. dREHOY siRBREE Bk feSte®herd Stk ttadudashaly §4 2. Ahund idaR Vs t
37.8-38C b%)Lpf%@%eqm{r ad“‘&kqp qnd he . pads (automatic, stepless contro
by means of & Fectaf ‘5&{‘88‘% PGPS PeRRgREIN SRy 004/ 054984 PCT/ EP2003/ 014069
65 Patent clainms 1. A conpound of the formula 1 R2 R3/ N \ I N -Rl (1)
Y , X | n whTtelbodyltempsratuyecf thg animaisiwas Geph btlaycbnsiaBt-37 €-38Cdly infrarkd/irradiation and heat

8- 7C- cycl opdakplitorhatid GRbKIS contrbr 1} GreadshePaiketal lenpbraidicloneyn. 1- 4Cal kyl

1- 4C- al koxycar bonyl , 2-4C-al kenyl, 2-4C-al kynyl, fluoro-1-4C- alkyl,
hydroxy-1-4C-al kyl, nono- or di-1-4C- al kyl am no or

1- 4C- al kyl car bonyl oxy- 1- 4Cai kyl ,




R2 is hydrogen, 1-4C-alkyl, aryl, 3-7C cycioal kyl,
3-7C-cycl oal kyl - 1-4C-al kyl, 1-4C- al koxycarbonyl, nono- or
di - 1- 4C- al kyl am nol - 4C- al kyi carbonyl, hydroxy-1-4C-al kyl, fluoro-2-4C al kyl,
aryl -1-4C al koxy- 1-4Cal kyl, hydroxy or 1-4C-al koxy R3 is hydrogen, hal ogen,
fluoro-1-4C-al kyl, carboxyl, -CO 1-4C-al koxy, hydroxy-1-4C-al kyl, 1-4C
al koxy- 1- 4C lddbaosdsAC al koxy- 1- 4C- ai koxy- 14C- al kyl
fl uoro-1-4Cal koxy-1-4Cal kyl, cyano, t h%‘}) group -CO NRSIC%EZ,‘mf%“g”gr oup
S02-NR31 R32 or the group Het, where 1 is hydrogen, hydroxyl, 1-7C alkyl,
hydr oxy- 1- psetlclaids, 1- 4C- al koxy-1-4C-al kyl or 3-7C cycl oal kyl, am no and
R32 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-al kyl or 1-4Cal koxy-1-4C-al kyl,
or where R31 and R32 together, including the nitrogen atomto which both are
bonded, aré& é“ﬁS?P‘?”B‘?‘?fHF?RBTU'a bi peri dino, piperazino, N 1-4C- alkyl pi perazi no,
nor phol i no, aziridino or azetidino group and Het is a heterocyclic residue,
substituted by R33, R34 and R35, sgpected fromthe group consist- ing of
oxadi azol, di hydrooxazolgg di hydroj/m dazol, oxazol, in dazol, isoxazol,
di hydr oi soxazol, pyrazo rd De zol where R33 is hydrogen, 1-4C alkyl,
hydr oxy- 1-4C-al kyl, 1-4Cal 4 2-4CBllkenyl o y, 1-4C al kyl carbo- nyl,
car boxy, 1-4C-al koxycarbonyl“3€arboxy- 1-4C- al ﬁyl , _
1- 4C- al koxycar bonyl - 1- 4Cal kyl hal ogen, hydroxy, aryl, aryl-1-4Cal kyl,
aryl -oxy, aryl -1-4cCal koxy, thr)ffl uoronet hyl, nitro, am no, nono- or
di - 1-4C- al kyl am no, 1-4C-al kyl carbonyl am no, 1-4C-al koxycar bonyl am no,
1- 4C- al kox{Mhich C- al koxycar bonyl ami no or sul fonyl, R34 is hydrogen,
14C- al kyl , R1- diChwtoleanx -4C-dikyll G-78lckatoalk, Sricaxpgidalkyin AL atyan -40-alkoky, trac-alk@dy-ny| or hy-
ﬁr |0Xy, R3i3 !?liblékypﬁl-t&ﬁ-alkéqé@ﬁa}q, &?Mlkéﬁyﬂ%ﬁb&ﬂ%ﬂu ﬂu&m-“vﬁc;?dtm?%ﬁﬂ}lmdlé{ 3

al ogen, tri or o 0 - 0 [ gen) or an
2004/ 054984 Pd#?@ﬁﬁ”g'ﬂ??ﬁoai'ﬂ%%g”éérc‘awﬁa%“%‘?{'%éégﬂe meani ng - CH2- Ar . wher ei n
Ar is a nofe- BhvdRe] driCaliefy gl 17 E-oyclodivy Ff C-udiasiy ety Wg’ﬂh","y"R@?“VRG and
R7, which is smeérectrai-4G-algyizminhe4Calipieprbounidor-eE-aiyl, fosrd4C-alkyt piat TR |
pyrrolyl, pyr aaei)d-4c-aigi, sarmey oth-aclikey3-triazolyl, indolyl, benzimdazolyl,
fury[, benggf hi enzothi LRI 8&C s Pli S |, 4 pYyridinyl,
pyri m di nyfz,9 L%%:K‘*drﬁgr%nf 'lﬁa%:ag'léﬁuggsg{)dgﬂgfho | 1r‘1""| &Bagég%ghhg%rg&ﬁ%ﬁ% "‘}é‘r%ﬁ gp R4

alkoxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkoxy-1-4C-alkyl, fluoro-1-4C-alkoxy-1-4C-alkyl, cyano, the

group -CO-NR31R32, the group SO,-NR31R32 or the group Het,

where

R31is hydrogen, hydroxyl, 1-7C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C-

cycloaltkyl, amino and

R32 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl,

or where

R31 and R32 together, including the nitrogen atom fo which both are bonded, are a pyrrolidino,
{ piperidino, piperazino, N-1-4C-alkylpiperazino, marpholino, aziridino or azetidino group and

Het is a heterocyclic residue, substituted by R33, R34 and R35, selected from the group consist-

ing of oxadiazol, dihydrooxazol, dihydroimidazol, oxazol, imidazol, isoxazol, dihydroisoxazol,

pyrazol and tetrazol

where

R33 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy, 2-4C-alkenyloxy, 1-4C-alkylcarbo-
nyl, carboxy, 1-4C-alkoxycarbonyl, carboxy-1-4C-alkyl, 1-4C-alkoxycarbonyl-1-4C-alkyl,
halogen, hydroxy, aryl, aryl-1-4C-alkyl, aryl-oxy, aryl-1-4C-alkoxy, triflucromethyl, nitro,
amino, mono- or di-1-4C-alkylamino, 1-4C-alkylcarbonylamino, 1-4C-alkexycarbonylaming,
1-4C-alkoxy-1-4C-alkoxycarbonylamino or sulfonyl,

R34 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl or hy-
droxy,

R35is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl or hy-
droxy,

X is O {(oxygen) or NH and




Y (9P) R5 z wherein Z has the neaning -CHR8- or -CHR8-CHRI9- where in, Ar
and/or in the group gp R4 is hydrogen, 1-4C-al kyl, hydroxy-1-4C-al kyl,

1- 4Cal koxy, 2-4C-al kenyl oxy, 1-4C- al kyl carbo- nyl, carboxy,

1- 4C- al koxycar bonyl , carboxy-1.4C al kyl, 1-C4koxycarbonyl -1-4C-al kyl, hal o-
gen, hydroxy, aryl, aryl-1-4Cal kyl, aryl-oxy, aryl-1-4C- al koxy,

trifluoronetyyheesdisbds0. amno, nono- or di-1-4C al kyl g
1- 4C-al kyl car bonyl am no, 1-4C-al koxycaFé)onyI am no, 1- 4%{{%}9003"0"069

al koxy- 1- 4C- al koxycar bonyl ami no or sulTonyl, R5 is hydrogen, 1-4C- al kyl,

1- 4C- al koxy, liadEmad theanesmay oPaxd . hal ogen, trifluoronethyl or hy- droxy, R6
i s hydrogen, 1\& %— al kyl or halogen and R7 is hydrogen, 1-4C-al kyl or

hal ogen, R8 is _yaro en, 1-7C-al kyl, 2-7C-al kenxl hydr oxyl, 1-4C- al koxy,
0x0- subst i t ut e 12 AECIr PGy a’%’-‘a“el&'ﬁ'i?c?%ﬂ“f@ﬂf?{/? '5-57’&&-/%'9(570‘5’!‘%}? sefectad. al koxy,
hydr oxy- 1- 4Cal froontye graup 4@sisting obehenyl, aaphtiyl, Rysselyl, pyrazolyl, imidazolyl, 1,2,3-triazolyl, indolyl,

1- 4Cal koxy- | - AdenawhibiRuyl -flryl enlulyQ iianyl SoerLcthizi, |tikabil,0ackazolyid Syridihyk @yrmidinl,
377C-cycl oal kyéﬂjng,& a@'iéﬁ&?&%ﬁn}r 4C- al koxy, 1-4C- al kyl car bonyl oxy,

hal o- 1- 4C-al koxy, am no, nono- or di-1-4C al kyl ani no,

1- 4Cal kyl car bo%§’|d§f}?{eﬁ8'?9'f‘£%@_ al koxycar bonyl anmi no, nono- or dl-1-4C

al kyl am no- 1- 4C- al kyl carbonyl oxy, R44e.al koxy- 1. 4C- al koxycar bonyl ami no or

1- 4C-al koxy-1- 4C-al kyl car bonyl oxy Ry hydr ogen, 1-7C-al kyl, 2-7C-al kenyl,
hydr oxyl , 1-4C-al koxy, oxo-substi Rt®&d J44C-a koxyggpﬁ- 7C- cycl oal koxy,
3-7C-cycl oal kyl - 1- 4C-al koxy, hydroxy- 1- | koxy, 1-4C-al koxy- 14C- al koxy,

1- 4Cal koxy- 1- 0C- al koxy- 1| -4C- al koxy, 3-7C-t¥¢cl oal koxy- 1-4C- al koxy,

ﬁ- 7C-cycl oal kyiekindC al koxy-1-4C- al koxy, 1-4C-al kyl carbonyl oxy,

al 0-1-4C-al k am no. amno- Iz, 4C- al kyl ami no,
1- 4C- al kyl car %%a}gpgmeﬁn&g ?Bﬁ%?%l Hc'?)g(';?gé? bonyl am no, nono- or di-1-4C

al kyl ani no- 1- 4theig|in o RYPULHESIBHASP 1- 4C- al koxy- 14C- al koxycar bonyl anmi no or

1. 4C al koxy- | -RMi€hairogkry 1@Gralbprytirosy-4Ceatial, Wi@algixy 2A0-BOQUbKD 34G8lkyicarbo-

PCT/ EP2003/ 014069, cafbbxyd § Y-alkdxydalbBmy arBy-5udiikyl, iliicQikon Basbn-1WctdkylORR. two or

three same or di feﬁ,%é‘r%, %@béflhhlé%ﬂg? Hod/ aFyEF C-ﬂ{o%}fmiﬂﬁgr rﬂm@f?'nr%, no,

1-4C- al koxy, carboxy, 1-4C-al koxyc D n?IT: al oge r1 41U r onet y?, nitro,
trifluoromet hoxy Ryl HlsCalPLe, 15 C-apiEatbopypming, dviPaloprationyisiing, d2#Chot have

t he meani ng hydrakgeri-ASralkaxyrasepayvianigpeonsufordienot es - CH2- Ar and R2 denot es

hydr ogen, 1-4Qskkydrogen, B4CHkylc YaGambdyy KiC-albiorcarbdtyll halogen, trifluoromethyl or hy-
droxy,

Ré&is hydrogen, 1-4C-alky| or halogen and

R7is hydrogen, 1-4C-alkyl or halogen,

R8 is hydrogen, 1-7C-alkyl, 2-7C-alkenyl, hydroxyl, 1-4C-alkoxy, oxo-substituted 1-4C-alkoxy, 3-
7C-cycloatkoxy, 3-7C-cycloalkyl-1-4C-alkoxy, hydroxy-1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkoxy,
1-4C-alkoxy-1-4C-alkoxy-1-4C-alkoxy, 3-7C-cycloalkoxy-1-4C-alkoxy, 3-7C-cycloalkyl-1-4C-

( alkoxy-1-4C-alkoxy, 1-4C-alkylcarbonyloxy, halo-1-4C-alkoxy, amino, mono- or di-1-4C-
alkylamino, 1-4C-alikylcarbonylamino, 1-4C-alkoxycarbonylamino, mono- or di-1-4C-
alkylamino-1-4C-alkylcarbonyloxy, 1-4C-alkoxy-1-4C-alkoxycarbonylamino or 1~40-alkoxy—1-'
4C-alkylcarbonyloxy

R9 is hydrogen, 1-7C-alkyl, 2-7C-alkenyl, hydroxyl, 1-4C-alkoxy, oxo-substituted 1-4C-alkoxy, 3-
7C-cycloalkoxy, 3-7C-cycloalkyl-1-4C-alkoxy, hydroxy-1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkoxy,
1-4C-alkoxy-1-4C-alkoxy-1-4C-alkoxy, 3-7C-cycloalkoxy-1-4C-alkoxy, 3-7C-cycloalkyl-1-4C-
alkoxy-1-4C-atkoxy, 1-4C-alkylcarbonyloxy, halo-1-4C-alkoxy, amino, mono- or di-1-4C-
alkylamino, 1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonylamino, mono- or di-1-4C-
alkylamino-1-4C-alkylcarbonyloxy, 1-4GC-alkoxy-1-4C-alkoxycarbonylamino or 1-4C-alkoxy-1-
4C-alkylcarbonyloxy,

and wherein




or a salt thereof. 2. A conpound as clainmed in claim1, in which Rl is
hydr ogen, 1-4C-al kyl, 3-7C-cycl oal kyl, 3-7C-cycl oal kyl -1-4Cal kyl

1- 4C- al koxy, 1-4C-al koxy-1- 4C-al kyl, 1-4C- al koxycarbonyl, 2-4C-al kenyl,
2-4C-al kynyl, fluoro-1-4Cal kyl or hydroxy-1-4C alkyl, R2 is hydrogen,
14C-al kyl, aryl, 3-7C cycloal kyl, 3-7C-cycloal kyl -1-4C al kyl,

1-4C- al koxyca,btmﬁmgwm mono- or  di - 1- 4C al kyl am nol - 4C- yl,

hydr oxy-1 -4C-al kyl or fl uoro-2- 4C>a|k¥* R3 is hydrogg%hﬁ%&ﬁ%%%%
fluoro-1-4C-al kyl, carboxyl, -CO 1-4C- al koxy, hydroxy-1-4C-al kyl, 1-4C
fa: koxy- i— jg' a:éﬂbl' Isphéljiiﬁuf&ilﬁ@&ﬂheﬁ{ﬁﬁ&h&%m&ﬁeé@é\'h&)ﬂdbfferent substituents from thf _

uor o- - a is

hydr ogen, hydrdéé(:&g}S 1;%9 "% Mt-alPny' gc’rx%g-;e%ﬂz’gg% E@z\%o@%ﬂﬂﬂggﬁ%@ V- 1- 4C- al kyl
R32 is hydr ogeffwrpn x& xy 1-4C-al kyl or 1-4C al koxy-1-4Cal kyl, or
where R31 aﬁﬁhﬂm@cﬁ'@bﬁ%@ﬁs not fm# hieimeRging Rslragpn erhgfeaen ahasnf depoteshiCtinAtaod h ar e
bonded, ar 82 8enpigs hyatopahi 14G-alkypir pECcgtionlty-1-p-pleyl,azi no, N-1-4C-al kyl pi perazi no
or nDrphoIbngmg&ggQ X is O (oxygen) or NH and Y has either the meaning

-CHZ- Ar wherein Ar is a nono- or bicyclic aromatic residue, substituted by
R4, R5, R6 and R7, which |Is selected fromthe group consisting of phenyl,
napht hyl , pyrronI, pyrazolyl, imdazolyl, 1,2,3-triazolyl, indolyl,
benzi m dazal W compaihyds cldm@amafai 4/l , thi enyl, benzothienyl, thiazolyl,
i soxazol yl ki di nyl, yrlnldlnyl chlnollnyl and i sochi nolinyl, or Y

denot es th r 9 ere -
conot oo 1SS CHBg, R D e b Sgt5ts E@Qgé% SR o 1
PCTI EP2003/ 0124555, deiCRtkoxygarppl Htfedikeny.- 2¢S-alkryl| uoleglACRIkyL or- ydrog TRAGH |
1-4C al koxy, Z2ai4C-al kenyl oxy, 1-4C-al kyl carbo- nyl, carboxy,

1-4C- al koxmanbtnw&gen CrRACOANYYY arki; $6C-8Jckikyl, 337c4§adalkﬂma@aarkhow¢a:ﬂox€c@ua4ykyl
hal o- gen, %yordai%a[kﬁ?ﬁ%u]c-a‘ﬁﬁ ¥ h&drg{i)ﬁ-48%¥l tf?; r¥-2-4l1:-aﬂ& al koxy,

trlfluoronethy

1740 81 ko B L gFog 0sen. BoskAErA£oIROR | SR 15 SHgl o0 4C-shr, -4C-

alkoxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkoxy-1-4C-alkyl, fluoro-1-4C-alkoxy-1-4C-alkyl or the
group -CO-NR31R32,

where

R31 is hydrogen, hydroxyl, 1-7C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl

R32 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl,

or where

R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidino,
piperidino, piperazino, N-1-4C-alkylpiperazino or morpholino group,

X is O {oxygen) or NH and
Y has either the meaning ~CHp-Ar
( wherein

Ar is a mono- or bicyclic aromatic residue, substituted by R4, R5, R6 and R7, which is selected
from the group consisting of phenyl, naphthyi, pyrralyl, byrazolyl. imidazolyl, 1,2,3-triazolyl, indolyl,
benzimidazolyl, fury!, benzofuryt, thienyl, benzothienyl, thiazolyl, isoxazolyl, pyridinyl, pyrimidiny!,
chinolinyl and isochinolinyl,
or Y denotes the group gp

R4
R5 (9p)

wherein
Z has the meaning -CHR8- or -CHR8-CHR9-
where in Ar andfor in the group gp




al koxy- 1- 4C-al koxycar bonyl am no or sulfonyl, R5 is hydrogen, 1-4Calkyl,
1-4C- al koxy, 1-4C-al koxycarbonyl, hal ogen, trifluoronethyl or hy- droxy, R6
i s hydrogen, 1-4C-al kyl or halogen and R7 is hydrogen, 1-4C-al kyl or

hal ogen, R8 is hydrogen, 1-7C-al kyl, 2-7C-al kenyl, hydroxyl, 1-4C al koxy,
ox0-substituted 1-4Gal koxy, 3- 7C-cycl oal koxy, 3-7C-cycl oal kyl -1-4C- al koxy,
hydr oxy- 1-4 1- 4Cal koxy- 1. 4C- al koxy,

1-4C- al koxyq‘i Z‘}é?g‘?‘%xy 1- 4C- al koxy, 3-.7C-cycl oal koxy- "f%&f"é{?’%‘&‘?/,

3-7C-cycl oal kyl -1-4C al koxy- 1-4C- al kos>?y, 1- 4G al kyl car bonyl oxy,

hal o- 1- 4C- al kguys hyaﬁbé?ao;l-wlem -hydbxy-Auc g Gachditoy), 24 RRenyioxy, 1-4C-alkylcarb0-
5 e S A P Bl . o
i's hydrogen, 1-9%& & @ﬁﬁ’ym’ﬁyﬂ?‘ﬂ ralkoxgy, H'@“éﬂ"l?g' y nitro, amino,
0x0- substi t ut ed m@ﬂ%@faﬂl‘ﬂcéﬁ%ylkvlmnwwﬁ?wl@wbm 34G-Skoywiomlamyio- 144C- al koxy,
riygrc oxlykl 4C—1 al kioxy-1-4¢-atkbxychiomayinb ofdufaalik oxy,
- al koxy- a ' hy-
yv{% Ayt 1y "J‘@é'eﬁ%xy, wy%é%p kQafﬁ)éenl ﬁ&@%éﬁ@%& hy

3-7C-cycl oal k 1-4C- al koxy-1-4C ar bon

hal o- 1- 4Cal koxy ¥°%mi no, nono- or di-1-4C al kyl ani no,

1- 4C al kyl car W@Wvﬁ?ﬁehd““fmﬁ@”&bkwéar bonyl ami no, nono- or di-1-4C .

al kyl am no- 1. RZisalydtydes, ardoakylloobeiogen;  1- 4C- al koxy- 1- 4C- al koxycar bonyl anmi no and
wherein aryl igg .meleyén pfoawb&vblam&r@ﬁhyeﬁa@ywhcmkw &aeubsﬁtmsa QUc-diiee. same or

dierent SubstyLUeNed T0 L ALaUR T nid s Rl 1A dhe Bl car boxy.

1- 4C- al koxycar bo g hoxy
hydroxy and cyand 4()59%?1**9%@&%\%%*& ﬁgpwam}@!ﬁ“‘ﬁ@l"‘”ﬂa\?@ Croyfiealod-Aritng

hydrogen or hal elgeq1vbeakosy, denaikgmrbo@idy, Armlo-1-4Sralikaxys alvinot ene ofr . di-3-4CA
Klogp?tin;ﬂ aZ cl aiapfdhino) Eu@hbiRichiboryRANGC HefCLah@%hcitdonfisifind, omwl ami]-kcﬁ-|1-483 I PRl
a r 1n oa

3-7C-cycl oal kyl %@1 Bflc @k%%gg&gﬁﬁt'ﬁ?ﬂalé% ﬂéﬁ*o cg%ﬁaﬁﬁ% al k y

274G ol Coxwc AT aIeD. 1S dnk agTeRers. nliont LAk, SsHBHS LG, >

hydr oxy- 1- 4C- al Rg&ycloalmoiTCaqvcl@ﬁkymA@@makawamw Woxy, 1-4C-alkoxy-1-4C-alkoxy,

1- 4C- al kyl car bonybaikyxyd-46Gikakykydc-HMEky? AL HEkRE4-1RETIKE2 Q08 /RlcdRBI4c69 R2 is
hydrogen, 1-4C gkylacliofhy, &aé@@ﬁ% ﬁ@} kaé|o.14%:37k9§yy hmal mo-lor%mbyl

R g i e e A R R L

alkytamino-1-4C-alkylcarbonyioxy or 1-4C—alkoxy-1AC-aIkoxycarbonylammo
and wherein
aryt is phenyl or substituted pheny! with one, two or three same or different substituents from the
group of 1-4C-alkyl, 1-4C-alkoxy, carboxy, 1-4C-alkoxycarbonyl, halogen, triflucromethyl, nitro,
trifluoromethoxy, hydroxy and cyano,
with the proviso that R3 does not have the meaning hydrogen or halogen when Y denotes —CH-Ar,

( or a salt thereof.

3. Acompound as claimed in claim 1, characterized by the formula 1a

2
l>—R1
N

(1a)
Ar
irn which
R1  is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl, 3-7C-cycloalkyl-1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxy- 1-
AC-alkyl, 1-4C-alkoxycarbonyl, 2-4C-alkenyl, 2-4C-alkynyl, fluoro-1-4C-alkyl, hydroxy-1-4C-alkyl,
moene- or di-1-4C-alkylamine or 1-4C-alkylcarbonyloxy-1-4C-alkyl




al koxy-1-4C-al kyl, hydroxy or 1-4C-al koxy R3 is hydrogen, hal ogen,
fluoro-1-4Cal kyl, carboxyl, -CO 1-4C-al koxy, hydroxy-1-4Cal kyl, 1-4C

al koxy-1 -4C-al kyl, 1.4Cal koxy-1-4C-al koxy- 1-4Cal kyl ,

fl uoro-1-4C-al koxy- 1-4Cal kyl, cyano, the group -CO NR31 R32, the group
SOrNR31 R32 or the group Het, where R31 is hydrogen, hydroxyl, 1-7C- alkyl,
hydr oxy- 1- 4Gygl 4C al koxy 1-4Cal kyl or 3-7C cyc no and R32
S hydrogen%lz%)j}) ? hydr oxy- 1-4C- gl kyl or 1-4C aliegl%ﬂiél/lyﬂ EiHg]l kyl, or
where R31 and R32 toget her i ncl udi ng e nitrogen atomto which both are

bonded, ar®a2a iP¥ydrden, dnumaarkyi BYyID 847€-63RalkyR i3reLcpcdaki-1-abkaikpi ﬁ@éumcaﬂba@r azi no,

m)rphol i no, azirld g eS| due
substituted by @‘S&QE&% al%%ﬂ-h@-ﬁlgﬁ&%@d%ﬂw{cﬁé@ ﬁuou aﬁ]@%’ +I 1-40r

oxadi azol , %HF&?'S’ Y W@&ﬁSl"H’?"éﬁazol oxazol, im dazol I soxazol

di hydr oi soﬁaz ab hydmpb;rr balagbn, fuete- Wﬂimlz@FbOMeﬁ@-MR@BﬁOXv@WMﬂdQ@kyt MGG al kyl,
hydr oxy- 1- 4C- adieyy- 14da|%aat-hmy~14ea[ﬂ£y-al4cawIm@tﬂd:-alﬂ&&hhwamrm, ey |

car boxy, 1-4C O‘f,‘dﬁﬁﬁﬁ%% SRS BONNTRIAL RGNS Met
1-4C al koxycarggwré 1-4Cal kyeg, harogen rgox%/, aryl, aryl-14C-al kyl ,
aryl -oxy, aryl*= -4C— al koxy, trifluoronet hyI nitro, amno, nono- or

di - 1- 4CAky| ani R¥Y,is hydigsn| NgPwhr HSrRjvIa frdrsy- 1'10-4U‘»al'-k%ﬁlwm'ﬁ%ﬁ'wm3ﬁ&-
1- 4C- al koxy- 1- 4Ccpdidetrpdymgrolaanyl ami no or sul fonyl, R34 is hydrogen,

14C-al kyl, 1- 48aad di@bden, 1Lrct4ngl, )5&@{ VJMB%ﬂk elcalidqyi f | uoronmet hyl or hy-
dr oxy, R35 I's h rﬂgge%en 1-4C ailﬁ;a 5 | kox 63&9-1 4fa:i-kgl koxycar bonyl ,

hal ogen, trifl drox XIS O(oxy en) or NH and Ar is a
no- or bi cyc$q1@"aﬁ%é9qﬂ@f H"éé‘i"‘@l}@ itEogeNAaNy 1grwhigh B‘gih peg bongderd, ara PYFACIN®7 whi ch
s sel ected frmmeriditd)ppegazooN-c4ahakypleranoohorpholingydziridimenp hastidjrio gropyandol y| |
pyrazol yl, i m g néterocybicrestiué, rshts%KtﬁlEd’ﬁy Rab/F64 i R35IRRcteciort thRGEUpYbnsist U Y1

b en;of “.r yh, t hihgﬁ 'aé’ L)fadl%rzdﬁlkm&&& thFL ! nyc+ yé)ﬁ_?'l %9?&%0 llsX:laz%etg{{ybrgiLMol,

pyri m di nyl, [ no [ soc 1'no ere ogen,

1-4C al kyl, hyRyPEL gt e%f? lal kyl, 1-4C al koxy, 2-4C- al kenyt oxy,

1- 4C- al kyl car b#rereny| |, car boxy, 1-4Cal koxycarbonyl, carboxy-1-4Cal kyl,

1- 4C- al koxycarﬂmng/hydﬂ:géhCMd:-klw hydey-04C-giRyi 1-4b)aﬂcbﬂxgﬁ4c-ﬂliéﬁloxy,ali4ﬂ-allddc#ﬁa| kyl,

aryl -oxy, aryl - XV ot ) 2
dl - 1- 4C al kyl ani g é.' gﬁgafkb LWHW”%MM@%I 14@m<

car y bon no 1-4C

IR S 2 e AU LT grw%sam f*‘ﬁ E%s Y ifforoety L

1- 4G al koxy, 1- 4@nm0k@szq¢carr%érﬁ91a'kvlqﬁa1°o 'ksﬂqaibﬁnﬂa@mbrm%wxvﬁrwaﬂawm oxy
1-4C-alkoxy-1-4C-alkoxycarbonylamino or sulfenyl,

R34 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl or hy-
droxy,
R35 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl, halogen, frifluoromethyl or hy-
droxy,
X is O {oxygen) or NH and
Ar  is a mono- or bicyclic aromatic residue, substituted by R4, R5, R6 and R7, which is selected from
the group consisting of phenyl, naphthyl, pyrrolyl, pyrazolyl, imidazolyl, 1,2,3-triazolyl, indolyl, ben-
Zimidazolyl, furyl, benzofuryl, thienyl, benzothlenyl thiazolyl, isoxazolyl, pyridinyl, pyrimidinyl,
chinolinyl and isochinolinyl,
where
R4 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy, 2-4C-alkenyloxy, 1-4C-alkylcarbo-
nyl, carboxy, 1-4C-alkoxycarbonyl, carboxy-1-4C-alkyl, 1-4C-alkoxycarbonyl-1-4C-alkyl, halo-
gen, hydroxy, aryl, aryl-1-4C-alkyl, aryl-oxy, aryl-1-4C-alkoxy, triffuaromethyl, nitro, amino,
mono- or di-1-4C-alkylamino, 1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonylamino, 1-4C-
alkoxy-1-4C-alkoxycarbonylamino or sulfonyl,
RS is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl, halogen, triflucromethyl or hy-
droxy,
R6is hydrogen, 1-4C-alkyl or halogen and
R7 is hydrogen, 1-4C-alky! or halogen,




R6 is hydrogen, 1-4C-al kyl or hal ogen and R7 is hydrogen, 1-4C-alkyl or

hal ogen, WD 2004/ 054984 PCT/ EP2003/ 014069 70 and wherein aryl is phenyl or
substituted phenyl with one, two or three same or different substituents
fromthe group of 1-4Calkyl, 1-4C- al koxy, carboxy, 1-4Gal koxycarbonyl,

hal ogen, trifluoronethyl, nitro, trifluoromethoxy, hydroxy and cyano, with
t he proviso oes not have the neaning hydroge when Y
denot es _Oﬂz@'%?&o;;ﬁ%9ﬂm denot es hydrogﬁ: 1- 4C- al ky nP&r’ElQ‘?o /b3

3-7C-cycl oal kyl -1 -4C-al kyl, or a salt ereof. 4. A corrpound as claimed in
claim 1, char aphekrdeed by the formilalb R P2 ZR4 N RS X (1b) ZIn

which Rl is hy, Q%Io@ﬁsﬁu I:IE%LI OZQW& k¥ or difterent supstit th
3-7C-c¢ cloalkaﬁmf3 % YY’% % S s%&?uef“ﬁ m e
14l aYkoxyca&wngﬁ iC-45-RRRy Ferooyy iéoakwmonw ensp Jorarnetf. i,
hydr oxy- 1- 4C nﬂuyrpmethqammmmandmanq 4C- al kyl am no or

1- 4C- al ky| i thogtydso gt R3 dbes vk heyd théFRedniig Yaeba@O® Ralogkn dkendM déldtes -8RHYAr.and

3 7C-cyclo arbéenCIEc-Qd & ¥he \ ky by 1- 4C al koxycar bonyl,  nono- or
-1-4C al Ebhéﬁ&es@ r% C al kyPI@car bo%‘;’?ﬁmydr ox!g/ 1-4C-al kyl , fluoro-2-4C- al kyl

aryI 1- 4C aEﬁ? V“I 4C-al kyl, hydroxy or 1-4C al koxy R3 is hydrogen,

hal ogen, fluoro-I|-4Cal kyl, carboxyl, -CO 1-4C-al koxy, hydroxy-I-4C-al kyl,
1-4C  al koxy -Alcofhfidud de\claimed indGined, Maraytelzedifyahddontyia 1b 4C- al kyl |

fl uoro-1-4Cal koxy- 1-4C-al kyl, cyano, the oup -CO NR31R32, , the group
SOrNR31 R32 or the group Het, ( ere R31 i's hydrogen, hydroxyl, 1-7C4kyl,
hydr oxy-1-4C-al kyl, 1-4C al koxy- I-"4€4| ky 3-7C cycloal kyl, am no and R32
i.s hydrogen, 1-7C- alkyl, hydroxy-1- g ky/§—oR1 1- 4C- al koxy-1-4C-al kyl, or
fbhere R31 and R32 t oget herR4 eNni trogen atomto which both are
bonded, are a pyrrolidino, ¢ 0, piperazino, N 1-4cCalkyl pi perazino,
m)rphol ino, aziridino or g bup and Het igpp heterocyclic residue,
¢l ected fromthe group consist- ing of
oxadi azol , di hydr ooxazol di hydret# dazol, oxazol, imdazol, isoxazol,

di hydr oi somg},, pyr azol and tetrazol

R1 s hydrogen, 1-4C-alkyt, 3-7C-cycloalkyl, 3-7C-cycloalkyl-1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxy- 1-
4C-alkyl, 1-4C-alkoxycarbonyl, 2-4C-alkenyl, 2-4C-alkyny!, fluoro-1-4C-alkyl, hydroxy-1-4C-alkyl,
mono- or di-1-4C-alkylamino or 1-4C-alkylcarbonyloxy-1-4C-alky!

R2 is hydrogen, 1-4C-alkyl, aryl, 3-7C-cycloalkyl, 3-7C-cycloalkyl-1-4C-alkyl, 1-4C-alkoxycarbonyl,
mono- or di-1-4C-alkylamino1-4C-alkylcarbonyl, hydroxy-1-4C-alkyl, fluoro-2-4C-alkyl, aryl-1-4C-
alkaxy-1-4C-alkyl, hydroxy or 1-4C-alkoxy

R3 is hydrogen, halogen, fluoro-1-4C-alkyl, carboxyl, -CO-1-4C-alkoxy, hydroxy-1-4C-alkyl, 1-4C-
alkoxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkoxy-1-4C-alkyl, fluorc-1-4C-alkoxy-1-4C-alkyl, cyano, the
group -CO-NR31R32, , the group S0,-NR31R32 or the group Het,

{ where

R31is hydrogen, hydroxyl, 1-7C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C-
cycloalkyl, amino and

R32 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl,

or where

R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrroliding,

piperidino, piperazino, N-1-4C-alkylpiperazino, morpholino, aziridino or azefidino group and

Het is a heterocyclic residue, subsfituted by R33, R34 and R35, selected from the group consist-

ing of oxadiazol, dihydrooxazol, dihydroimidazol, oxazol, imidazol, isoxazol, dihydroisoxazol,

pyrazol and tetrazol

where

R33 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-atkyl, 1-4C-alkoxy, 2-4C-alkenyloxy, 1-4C-alkylcarbo-
nyl, carboxy, 1-4C-alkoxycarbonyl, carboxy-1-4C-alky), 1-4C-atkoxycarbonyl-1-4C-alkyl,
halogen, hydroxy, aryl, aryl-1-4C-alkyl, aryl-oxy, aryl-1-4C-alkoxy, triflucromethyl, nitro,




where R33 is hydrogen, 1-4C-al kyl, hydroxy-1-4C-al kyl, 1-4C- al koxy,

2-4C- al kenyl oxy, 1-4C-al kyl carbo- nyl, carboxy, 1-4C al koxycarbonyl,

car boxy-1-4Cal kyl, 1-4C- al koxycarbonyl -1-4C-al kyl, hal ogen, hydroxy, aryl,
aryl -1-4C-al kyl, aryl-oxy, aryl-1-4Cal koxy, trifluoronmethyl, nitro, it WO
2004/ 054984 PCT/ EP2003/ 014069 71 am no, nono- or di-1-4C- al kyl am no,

1- 4C- al kyl can o, 1-4C al koxycar bonyl am no,

1- 4C al koxy- ﬁich?‘g%koxycar bonyl am no or_sul fonyl, R34 |PSCT’EP%§'036M4°69

1-4C al kyl, 1-4C al koxy, 1-4C- al koxycar7ﬂonyl hal ogen tri fI uor onet hyl or

hy- droxy, R35 is;hyneaenr du-’H-44:Q1k§‘|£rK|b{6 ,1-4éaﬂcﬁﬁa?ﬂ &Qk&&éé%ﬁ&%ﬁ%fn@onw
hal ogen, trifl uori)_4rrcetlp%&_?§<al %O é% rsul LS hy rogen 1-4C al kyl ,

hydr oxy- 1- 4C- al k 9 ¢ %ﬁxyca W ‘”)x 1- 4C-al kyl car bonyI
carboxy, 1-4C R Iémplbdrm-alkyb é-ﬁg-alj@w 11—mwc:arbonyl halogen, trifluoromethyl or hy-

1- 4C al koxycar bongrowyl - 4C-al kyl, hal ogen, hy- droxy, aryl, aryl-1-4C alkyl,
aryl-oxy, aryl Ris iQ@ycﬁclgléﬁ)ledlc-élﬂﬂ ﬁhd@k&?ﬁ@élkoxﬁbrbdn% hadg‘em.ﬂummm Shydi - 1-
4Cal kyl am no, ,19 kyl car bonyl am no, 1-4Cal koxycar bony am no

1- 4C- al koxy-1- 4C— al'’koxycar bonépam no or sul fony is h ogen

1- 4C- al kyl ,R4- lf’d“’ﬁ'f’%xy,ci"‘yﬁ@y ’Wd"‘?@%‘bb‘ﬁ?‘?’km‘ﬁ "V'°E‘¥|1f4l H'yl or
hydr oxy, X | s c@ i Xy§eatkpxyoarba carbaxyZ-4@zalikylt héC-plxyriaronyl-12HREky!, balog@kRE- CHRO-
where R8 is hydfoRgsan, and1-ACam kaploxy, 2yl C4@bika) WifiuordhyethyiDoityd, amifo, foad- kodky-

0X0- substit ut eiﬁ%mﬁa&@ k%b ﬁ;%rz&yl%ﬁcl 0644@%%@0;53“9@.%&' orhkykagr4& al koxy,

hydr oxy- 1-4C- ‘1}% l al koxy
14C- al koxy- 1- 4 54 ai""&&'%’ 3-7C cycl oal koxy- 1- 4C- al koxy,

3~ 7C- cycl oafky lis-hydragen, 1aﬂP|ﬂi‘X’y1‘10 E'J‘%f Rﬂﬁ«;lkoxxeazpeuvahﬂ%ewrﬂwﬂmwhydmxy
h(al 0- 1- 4C- ax koje\Q (ogygemor,NHamdo- or di - 1-4C  al kyI am no,

1- 4G al kyl car begytheidanfg -dHrdCorabkReyigar bonyl am no, nmono- or di-1-4C
al kyl am no- 1- 4C: al kyl car bonyl oxy, 1- 4C— aI koxy- 1-4C- al koxycar bonyl am no or

1- 4Cal koxy- | - al kyl car bonyl Ydrogen 1-7C-a 7C— al kenyl ,
v oyt 1 4RI s £ . Wamel A1E g, koG ey

3-7C-cycl oal kyt - 1C-iGoalkcn By C-haikgAMC Bk luumwwcalkomcmchwﬂwﬁm koxy,
1- 4Cal koxy- 1-4C ahb.e Kdky-148Gikaly 4 alkoxd: BECGYdidaRGdHAEKikdxy 4 876 cfcfsiiyl-1-4C-

3-7C- cycl oal kyl - iﬁué‘%l‘ﬁ y1icéﬁ&%lb5wc_h%lo-4&caallkl§%' GRRBO RYAOXY » di-14c-

hal o- 1- 4C- al koxy,
1- 4Cal kyl car bony PSIEAS; k‘%ﬁ&ﬁﬁw 0. b A IONHIN:  Bprog; o1y dhsAc

al kyl am no- 1- 4C dkﬂbﬂlr@dﬂﬁfﬁﬂvlpﬁwﬂom u@akomwkwmwmwar béEgkerilno or
1- 4C al koxy-| - Ad@ahkiydadaiydenyl oxy, and wherein
R9 Is hydrogen, 1-7C-alkyl, 2-7C-alkenyl, hydroxyl, 1-4C-alkoxy, oxo-substituted 1-4C-alkoxy, 3-
7C-cycloalkoxy, 3-7C-cycloalkyl-1-4C-alkoxy, hydroxy-1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkoxy,
1-4C-alkoxy-1-4C-alkoxy-1-4C-alkoxy, 3-7C-cycloalkoxy-1-4C-alkoxy, 3-7C-cycloalkyl-1-4C-
alkoxy-1-4C-alkoxy, 1-4C-alkylcarbonyloxy, halo-1-4C-alkoxy, amino, mono- or di-1-4C-

(' alkylamino, 1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonylamino, mono- or di-1-4C-
alkylamino-1-4C-alkylcarbonyloxy, 1-4C-alkoxy-1-4C-alkoxycarbonylamino or 1-4C-alkoxy-1-
4C-alkylcarbonyloxy,

and wherein

aryl is phenyl or substituted phenyl with one, two or three same or different substituents from the
group of 1-4C-alkyl, 1-4C-alkoxy, carboxy, 1-4C-alkoxycarbonyl, halogen, trifluoromethyi, nitro,
trifluoromethoxy, hydroxy and cyano,

or a salt thereof.

5. Acompound of formula 1a as claimed in claim 3, characterized by the formula 1a-1



aryl is phenyl or substituted phenyl with one, two or three sane or

different substituents fromthe group of 1-4C-al kyl, 1-4C- al koxy, carboxy,

1- 4C- al koxycar bonyl, hal ogen, trifluoronmethyl, nitro, trifluoronethoxy,

hydroxy and cyano, or a salt thereof. 5. A conmpound of formula Is as cl ai ned

in claim3, characterized by the formula |la-1 WO 2004/ 054984

PCT/ EP2003/ OWfabunsfods R /2 R3 )CN />Rl N X (1a-1) pcRerdoditdsthere Rl is

hydrogen, 1-4C-al kyl, 3-7C-cycloal kyl, Jfydroxy-I|-4C-al kyl or

1- 4C- al koxy- 1-4C-al kyl, R2 is hydrogen, 1-4C-al kyl, hydroxy, 1-4C- al koxy or

aryl -1-4Gal koxy- 1-4C-al kyl R3 is carborgl, -CO 1-4C- al koxy,

hydr oxy- 1-4C-al kyl , 1-4C- al kzg F‘rkyl cyano, the group -CO NR31R32,
V\/R R31 is hydrogen, 1-7C-alkyl,

hydr oxy- 1-4C- al kyl, 1-4C- al koxy ky 3-7C-cycl oal kyl or am no and

R32 is hydrogen or 1-7C- alkyl, V\:h e R31 and R32 together, including the

nitrogen atomto which both are bpnded, are a pyrrolidino, piperazino,

pi perazi no, N-1-4C- al kyl pi perazj m)rphol i no{1laa®i ri di no or azetidi no group

and Het is a heterocyclic |ﬁibstitut ed by R33, R34 and R35, selected

fromthe group consist- i rﬁg’e fi'fazol , di hydrooxazol and di hydroi m dazol,

where R33 is hydrogen or 1- yl, ( R34 is hydrogen or 1-4C al kyl R35
i s hydrogen or 1-4C-al kyl R4 ydrogen, 1-4C-al kyl, hydroxy-1-4Cal kyl
1- 4C- al koxy, 1-4C-al koxycarbonyl, trifluoromethyl, amno, nono- or

dl - 1-4Cal kyl am no, 1-4C-al kyl car bonyI am no, 1-4cCal koxycarbonyl am no or 1-
4C- al koxy- | whesC- al koxycar bonyl ani no, R5 is hydrogen, 1-4C-alkyl or
J( 4C- al koxyRBNGk hyafoden, 1QACLalRyl BBT)yciBatkyiNiydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl,

R2 is hydrogen,1-4C-alkyl, hydroxy, 1-4C-alkoxy or aryl-1-4C-alkoxy-1-4C-alkyl
R3 is carboxyl, -CO-1-4C-alkoxy, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, cyano, the group ~-CO-
NR31R32, the group SO,-NR31R32 or the group Het,
where
R31is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, 3-7C-cycloalkyl or
amino and
R32 is hydrogen or 1-7C-alkyl,
or where
R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidino,
piperidino, piperazino, N-1-4C-alkylpiperazing, morpholino, aziridino or azetidino group and
Het is a heterocyclic residue, substituted by R33, R34 and R35, selected from the group consist-
ing of oxadiazol, dihydrooxazol and dihydroimidazot,
where
R33 is hydrogen or 1-4C-alkyl,
( R34 is hydrogen or 1-4C-alkyl
7 R35 is hydrogen or 1-4C-alkyl
R4 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl, trifiuoromethyl,
amino, mono- or di-1-4C-alkylamino, 1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonylamind or 1-
4C-alkoxy-1-4C-alkoxycarbonylamino, '
R5 is hydrogen, 1-4C-atkyl or 1-4C-alkoxy and
X is O (oxygen) or NH,
or a salt thereof.

8. A compound of formula 1b as claimed in claim 4, characterized by the formula 1b-1



or a salt thereof. 6. A conpound of forrmula | b as claimed in claimd4,
characterized by the fornmula | b-1 WD 2004/ 054984 PCT/ EP2003/ 014069 73 P2
R3) RL RANR5 (Ib-1) R8 in which RI is 1-4Cal kyl or 3-7C-cycloal kyl, R2
i s hydrogen or 1-4C4kyl, R3 is carboxyl, -CO 1-4C- al koxy,
1- 4C- al koxy- 1-4C-al kyl, 1-4Cal koxy- 1-4Cal koxy-1-4C-al kyl or the group

-CO NR31 R332,y (Y%F{({ﬁ‘wsﬁ?’l i s hydrogen, 1-7C- al kyl, hydr @g¥mimtdaabiy!
| - 4Cal koxy- 1-4Ca or 3-7C-cycloal kyl aind R32 i s hydrogen, 1-7C-alkyl,
hydr oxy- 1- 4Cal kyl or 1-4C-al koxy-1-4C-alkyl, or where R31 and R32 together,
including the nitrogen atomto which botR2 are bonded, are a pyrrolidino,
pi peri di no, piperazino, N 1-4&sal kyl pipgrazi no, norpholino, aziridino or
azetidino group, R4 is hydrogen, 1-4C- al koxy or halogen, R5 is
hydrogen or 1-4C-al kyl, R8 is hyo 4 -4%3 al koxy, oxo-substituted
1- 4C- al koxy, 3-7C-cycl oafkoxy cycNoal kyl - 1- 4G al koxy,
hydr oxy- 1- 4C- al koxy, 1-4C-g Cal koxy,
1- 4C al koxy- | - 4Cal koxy- B¢l KOXy - 7C-cycl oal @bxly- 1- 4C- al koxy,
3-7C-cycl oal kyl - 1-4C-al koxy-1 2l koxy, 1-4C- al kyl car bonyl oxy,
hal o- 1- 4C- al koxy, am no, nono-"or%gy - 1- 4C- al kyl am no,
1- 4C- al kyl car bonyl am no, 1-4C- al Koxycar bonyl am no, nono- or
di - 1- 4C- al kyiwiehno- 1- 4C- ai kyl car bonyl oxy, 1-4Cal koxy- 1-4C-
al koxycar bomy| a.ah-lao-amworls-ﬁﬁyaéalkgxy-l -4C-al kyl carbonyl oxy X is O (oxygen) or
NH, or a s%t :E 94‘0,11&3 corrpound of the fornmula 1 b-1 as clained in

claim6 in alk_l{ %}/ygro -4C-al kyl i's
fr boxyl , - 1|s &@a%}d kg ;;g flk% . %%Igasy JI‘?Q[ p-ﬁ%aﬂo 1-4%-aﬁoxy9l-4l&lalkyl olr:{%e
1% 4Cal koxy 1- 4QaPkBRYRIRGE- al kyl or the group -CO NR31 R32,

where

R31 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C-cycloalkyl and

R32 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyt or 1-4C-alkoxy-1-4C-alkyl,

or where

R31 and R32 togsther, including the nitrogen atom to which both are bonded, are a pyrrolidine,

. piperidino, piperazino, N-1-4C-alkylpiperazino, morpholine, aziridine or azetidino group,

R4 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy or halogen,

R5 s hydrogen or 1-4C-alkyl,

R8 is hydroxyl, 1-4C-alkoxy, oxo-substituted 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkyl-1-4C-
alkoxy, hydroxy-1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkoxy-1-4C-alkoxy, 3-
7C-cycloalkoxy-1-4C-alkoxy, 3-7C-cycloalkyl-1-4C-alkoxy-1-4C-alkoxy, 1-4C-alkylcarbonyloxy,
halo-1-4C-alkoxy, amino, mono- or di-1-4C-alkylamino, 1-4C-alkylcarbonylamino, 1-4C-
alkoxycarbonylamine, mono- or di-1-4C-alkylamino-1-4C-alkylcarbonyloxy, 1-4C-alkoxy-1-4C-
alkoxycarbonylamino or 1-4C-alkoxy-1-4C-alkylcarbonyloxy

X is O {oxygen) or NH,

or a salt thereof.

7. A compound of the formula 1b-1 as claimed in claim 6

in which

R1 is 1-4C-alkyl,

R2 is hydrogen or 1-4C-alkyl,

R3 is carboxyl, -CO-1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkyl, 1-4G-alkoxy-1-4C-alkoxy-1-4C-alkyl or the
group -CO-NR31R32,
where
R31 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl, 1-4C-atkoxy-1-4C-alkyl or 3-7C-cycloalkyl and
R32 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl,
or where



where R31 is hydrogen, 1-7C al kyl, hydroxy-I|-4C-al kyl,

1-4C- al koxy-1-4C-al kyl or 3-7C-cycloal kyl and R32 is hydrogen, 1-7C alkyl,
hydr oxy- 1- 4C-al kyl or 1-4C-al koxy-1-4C-al kyl, or where WO 2004/ 054984

PCT/ EP2003/ 014069 74 R31 and R32 together, including the nitrogen atomto

whi ch both are bonded, are a pyrrolidino, piperidino, T{Elgr azi no,
N-1- 4C al kyl O3P8 nor phol i no, aziridino or azeti BFFHEPRPAMI R4 i s
hydr ogen, 1-4C-al kyl, 14C-al koxy or hal '@gen R5 is hydrogen, R8 is

hydroxyl, 1-4Cgh kQXsz t&éﬂerslh@ﬁﬁb %Utn@ggelé@m% KQ&‘M"“"%"J% EﬁYJCA.-QQ 4C. al koxy

3- 7C—cyc| oal kyl -1 -

1- 4C- al koxy- 1- A® '}5‘{“&&?“%'“"4&14%%'9 Z'"°18°'é’5é'l‘ 3%(198% aﬁ?@"%ﬁ

3- 7C- cycl oaltky lis hydragenafh 46ty TraCralkony dr9een. 1. 4C- al kyl car bony! oxy,
hal o- 1- 4Cal RDXYys hydrageno, nogo- or di-1-4C al kyl am no,

1- 4C al ky!l cpyg b%de% lﬂmc-élkoéycnxo%hﬁs%t\é@ 34BR aéﬁd?@clomaﬂPm@fcycloalkyl 1-4C-
di - 14C- al kyl am p

I
al koxycar bonyl a ygrgxya"J}é]k%?yrkp'gg'&&fta'ﬁ%mrox& B0 nw(f’%g?"‘c? © "1C§C(a'§<°§(/ygen) or
NH, or a salt Pﬁé‘i“’é@?"y‘%‘: alkoRyo ﬁ’iﬁ"%‘l’“ﬁﬁ@"‘?’@r‘ r35$°>fva 1I4Ca§kyl99'5‘? WeR: i n
claimb5, in whiteh1-4Rbkxy, bmihG- adyy or RE-1-46-alkylah@ml kiM4C-aliyBarbanylemind 0xE-
_-COh 1a4Cal koxy, alkaxyéa%oﬂﬁléﬁ%ym];ndeTﬂgub-aWIaﬂlﬂ%ﬂ-@ﬁlﬂarth%mmk lrzoxy-mber e R31
is rogen, OX or
3- 7C¥cyclgoal kyIaﬁ&ﬁggré%aimrl%ﬁ{%é?'lé&’g%%'rglwﬁ@"zxw RZ is 1- 4>C/:- al kyl or

1- 4C al kyl chr BORPEAVOONT R5 is 1-4Calkyt, X is O (oxygen) or NH,  or a salt
t her eof . 9.0fihdtttm¢ppound
6- (N, N- Di net hyl am nocar bonyI )-4-(2-ethyl -6-nethyl -benzyl am no) -1, 2-di net hyl -

| H benzim 51 a&%rﬁpoﬁﬁd o@thggan yu|1€§1g§ %gglgedélﬂ clal;l;r?)ei &p ound

6- (N, N-Di ne 'Huy arq(gglgr I met hy enzyl am no) -1, 2-di net hyl - | H
benzi m dazo t thereof. 11. A nedicament conprising a conpound as
clai med in %% aisi-4C-ftl/ or a pharnmacol ogical |y accept- able salt thereof
toget her w R cirstboxyRrO0-paskBY ¢-UCakad-1A0lkyl bethd geaip BWNRIIREX Ci pi ents. 12, A
conmpound accor gjngg to any of claims I - |11 for use in the treatnment and / or

prophylaxis of gagt oLl §SEIRA! el SRS, 1-4C-alkoxy-14C-alkyl or 3-7C-cycloalkyl and

R32 is hydrogen or 1-4C-alkyl,

R4 is 1-4C-alkyl or 1-4C-alkylcarbonylamino,
R5 is 1-4C-ailkyi,

X is O (oxygen) or NH,

or a salt thereof.

9. The compound 8-(N,N-Dimethylaminocarbonyl)-4-(2-ethyl-6-methyl-benzylamino)-1,2-dimethyl-1H-
( benzimidazole or a salt thereof.

10. The compound &-(N,N-Dimethylaminocarbonyl}-4-(2,6-dimethyl-benzylamino)-1,2-dimethyl-1H-
benzimidazole or a salt thereof.

11. A medicament comprising a compound as claimed in claim 1 and/or a pharmacologically accept-
able sait thereof together with customary pharmaceuticat auxiliaries and/or excipients.

12. A compound according to any of claims 1 — 11 for use in the treatment and / or
prophylaxis of gastrointestinal diseases.

13, Use of a compound according to any of claims 1 — 11 for the production of medicaments
which are employed for the treatment and / or prophylaxis of gastrointestinal diseases.



e R

13. Use of a conpound according to any of clains 1 - 11 for the production
of nedi canents which are enployed for the treatnent and / or prophyl axis of
gastrointestinal diseases. 75 14. A gonpound of the formula 1 as clained in
claiml, which is selected fromthe group con- sisting of Methyl

4-(2-et hyI 6- met hyl - benzyl oxy) - 1, 2- di met hyl - 1 H benzi mi dazol e- 6- car boxyl at e,
4- (2- Et hyl - 6- et hyl - benzyl oxy) - 1, 2-di methyl -1 H benzi m dazol e- 6- car boxylic
Acid, Methyl 4-(2,6-dinethyl-benzyl oxy)-1, 2-di net hyl -

H benzi m dazol e- 6- car boxyl at e, 4 (2, 6-D net hyl - benzyl oxy) -1, 2-di met hyl -

H benzi m dazol e- 6- car boxyl i ¢ Aci

4- BenzyH A GoBPoKNgaf thatormyle. 11332°'G'F'|?é't"h9||a“"1 1Hviieh s salerigdirgm the group con-

4- Benzygignng d§- met hoxymet hyl - 1, 2- di met hyl - 1 H- benzi m dazol e,

4- Benzyl oxy- 6- (N, N- di net h | am nocar bgonyl)-1,2-dinmethy] -1 H—ben2| m dazol e,

6- (N, N#Wtﬂé -giwreraeting 9m2)vJQ¢<yl i%lmtweilﬁéﬁﬁym%sﬁ@gﬁ 63PPXYIaS. di net hyl -

H benzj 2-dimethyl-1H-benzimidazole-6-carboxylic Acud

N-Di rretﬁgil gﬁ%@?fﬁ%ﬁ%z"'ﬁ"‘?ﬁ d|(rjn thyl1 e benzyl oxy) -1, 2x¥j t hyl - 1

- bensi M {&5-drasthyrtensDol- Ik Histol 3 HRRTEgazsle-3-carboate

" F?ﬁﬂé& PR ﬁl; @E@Wh%ﬁlﬁﬁ%@%ﬂﬂm&&e@té@ﬁwhc AdigH+ benzi mi dazol e,
-i ndenyﬂ'@,@y}ﬂ@ﬁy(%h Gmthﬂfhﬁﬂmﬁiwﬂbh%f)ﬂnlldﬂzﬁlnet hyl - 1 H benzi ni dazol e,
42(2“r ﬁg?ﬁ%f“g\"&@ﬂf og%qqg{,?ppé djimb{h?ﬁfwlbgﬁi@n fzof, - di met hyl am nocar bonyl) -1
4- [trané—BEn@d‘DM‘@rH\‘ dl-gimethyfaningarsbanyl) ca-Biersfndybenzimidazale.oxy] - 6- (N, N-d

i met hyl | | 3

ot r ey Rl Bl Rk e BRI 1 2 di et hyl -1
H benz- benanlidaziie,

ELhytd ém%(r;gm?etﬁw&hi%éérﬂogylm 45, 82methyITHERBYIbRI 2-Hinfet I TR Bertzirdiapd 21 m daz
2 (tr an@(tza@%awmdm 2geanlyingenyiihG N YimetyamiAeeappyD-1.2-dimethyl-

H benzi iy "rr‘r’d %ar boxylic Acid, Ethyl

4- (trans cﬁ or o- 2, 3-di hydro-2-h droxy 1-i ndenyl oxy) -1, 2-di net hyl -1

H benzi #ild&2§)<-3- @Wdf%%iaydrém1 -imdenyloxyisS-gN, MI@@&VEH‘BD@WB =122~ Hlymth)&-y 1

- i ndenyj H;b\égﬂ-nd%zg met hyl -1 H- benzi m dazol e- 6- carboxylic Acid,

4-(trans or o- 2, 3-di hydr o- 2- hydr oxy-1
-i nde nyﬁé&%&%3mw¢@2mt¥l9mhﬁﬂd@0ﬂﬁm%m Ndimpethiiaminaearoonyii! Zetimettiytaz ol e,

Ethyl 44 l(ltb%ﬂﬂ o|e .
3-di hydr o- t% y-4, 7-di net hyl - 1-i ndenyl oxy) - 1, 2-di net hyl -1 H-benzi ni -
dazol e- ¢{lcans) &putmieo-z {methoxymethylcarbonyloxy)-1- mdenyloxy] -6-(N,N-dimethylamino-

carbonyl)-1,2-dimethyl-1H-benzimidazole,

4-(frans-2,3-Dihydro-2-hydroxy-1-indenyloxy)-6-methoxymethyl-1,2-dimethyl-1H-benz-
imidazole,

Ethyl 4-(trans-2,3-dihydro-2-hydroxy-1-indenyloxy)-1,2-dimethyl-1H-benzimidazole-6-
carboxylate,
4-(trans-2,3-Dihydro-2-hydroxy-1-indenyloxy)-1,2-dimethyl-1H-benzimidazole-6-carboxylic
Acid,

Ethyl 4-(trans-5-chloro-2,3-dihydro-2-hydroxy-1-indenyloxy)-1,2-dimethyl-1H-benzimidazole-
6-carboxylate,

4-(trans-5-Chloro-2,3-dihydro-2-hydroxy-1-indenyloxy)-1,2-dimethyl-1 H-benzimidazole-6-
carboxylic Acid,
4-(trans-5-Chlore-2,3-dihydro-2-hydroxy-1-indenyloxy)-6-(N,N-dimethylaminocarbonyl)-1,2-
dimethyl-1H-benzimidazole,

Ethyl 4-(trans-2,3-dihydro-2-hydroxy-4,7-dimethyl-1-indenyloxy)-1,2-dimethyl-1H-benzimi-
dazole-6-carboxylate,



76 4-(trans-2, 3-D hydro-2-hydroxy-4, 7-di net hyl - 1-i ndenyl oxy) -1, 2-di net hyl -1
- H-benzi m dazol e- 6- carboxylic Acid,

4- (trans-2, 3- D hydro- 2- hydr oxy- 4, 7- di mét hyl - 1-i ndenyl oxy) - 6- (N, N-di net hyl am
nocar bonyl )- 1, 2-di methyl -1 H benzi m dazol e,

4- (trans-2, 3- D hydro- 2- hydr oxy-| -i ndenyl oxy) -1, 2-di met hyl - 6-[ (1- pyrrolidi no)
carbonyl]-1 H benzi m dazole, 4-(trans-2, 3-D hydro-2-hydroxy-|

-i ndenyl oxy) - 6-[ N- ( 2- net hoxyet hyl ) - N- et hyl - am no- carbonyl]-1, 2-di net hyl -1
H benzi M-tteansi2g3-Dihydro-2-hydroxy-4,7-dimethyt-1-indenyloxy)-1,2-dimethyl-1H-benzimidazoie-6-

4-(t ranséai@@‘géﬁlgro- 2- hydr oxy-1-i ndenyl oxy) -1, 2-di net hyl -6-[ (| - pi peridi no)c
ar bonyl ] - enzi'm dazol e, 6-(Cycl opropyl am nocar bonyl)-4-(trans-2,

3- di hydréf(teanssedi-Bitydio-2-hydnoyy-d xiydimethyR 4 -dhidenylnyy)-6t(NIN-dimathylamiaoearenylet hy|
4-(2-et -6 hyl ava Lno) -1, 2-dinethyl -1

H benzi m*%‘é@%‘%{g-'gﬂ%r 6)(%!3%?%,, Et hyl

4- (2, 6- d-(tetrisy?, 3-Dihydd- 2imy droxy-1;indenylosy)k1, R-diméthpledr i 1 -piy dralidinagcarbolbldky | at e,

Et hyl 4-(2-et. : 6- et hyl - benzyl am no) - 2- net hoxynet hyl - 1- met hyl - 1

H benzi ré%é%&%g%e’ car boxyl ate, Ethyl

4- (2, 6- dd-(testrisy?, 3-Dihydsd- 2y dro)y-2 -imdsinly oxy)r@ {Nv{2-rethaxgethyl)-Nimethglearping: dazol e- 6-
¥ bens) st 2T Rl am no) - 12 dimet vt

4- (2, 6- Di-(teeinisy?, 3-Déhydrd-2qmy droxy-1 - iddeshiy loey Jay, P-dim éthiplet|{ i pipgsidinbsatbangl- 6k y | i

Aci d, ?Re(n%?ﬁ{i%g - 6- met hyl - benzyl am no) - 2- net hoxynet hyl - 1- net hyl -1

H benzi nda -b-carboxylic Acid,

4- (2, 6- Db-(Gyclopropytamripbcanbony))-42{trass203:gimpdrioy2- hy drost hindetyloxy)-1,2-dimethyl-1H-

H benzi nj dazal e- 6- car boxylic Acid,
4- (2- &t %%%%mﬂ%o%l - benzyl am no) - 6- ( 2- hydr oxyet hyl - am nocar bonyl ) -1, 2-di neth
yl -1 H Baypz-(2-athyd-methyl-benzylamino)-1,2-dimethyl-1H-benzimidazole-6-carboxylate,

(2. 6 DLt B0 AL ARdrRof-£ DA A Beha A BYea Datb¥hard; 2o et ! -1

H benzi

4- (2, 6- CEthplt4agp-ethyiezyletiy-benzy Bin(ido) Brhethoygrn ety - Bmiethot-d Hezemgin)id @zole6-hox y et hy
| -1-nmeth |r5 11?&- benzi m dazol e,

4- (2- Et RSACBYREY hyl - benzyl ani no) - 1, 2- di met hyl - 1

H benzi nEttiplze{2:6-Girmetiyb b azylateing)-2-4natiyxgmdthybt yéthyicihkpérmimidaxolé-62- di met hyl - |

i ?(Zaan![ %g&é&{?g%ﬁ;/f?[)gg)z(slma%enb) -1, 2-di met hyl - 6- (pyrrolidi nocarbonyl)-1

H benzi M-({aEthlykes-methyl-benzylamino)-1,2-dimethyl-1 H-benzimidazole-6-carboxylic Acid,

4 (2 Bt R SRR T ki T B B i BB R3S PO )~

N- Di met M ZzEihglst-andtioripbnzylantito p2-methdeymetHy- -ntethylyl Hibemainhidazote Bhoaxdyoxglidy | - 1-

met hyl - Acid,
4-(2,6-Dimethyl-benzylamino)-2-methoxymethyl-1-methyl-1H-benzimidazole-6-carboxylic
Acid,
4-(2-Ethyl-6-methyi-benzylamino)-6-(2-hydroxyethyl-aminocarbonyl)-1,2-dimethyl-1H-
benzimidazole,
4-(2,6-Dimethyl-benzylamino)-6-(2-hydroxyethyl-aminocarbonyl)-1,2-dimethyl-1H-benzimi-
dazole,
4-(2,6-Dimethyl-benzylamino)-6-(2-hydroxyethyl-aminocarbonyl)-2-methoxymethyl-1-methyl-
1H-benzimidazole,
4-(2-Ethyl-6-methyl-benzylamino)-1,2-dimethyl-1H-benzimidazole-6-carboxamide ,
4-(2,6-Dimethyl-benzylamino)-1,2-dimethyl-1H-benzimidazole-6-carboxamide ,
4-(2-Ethyl-6-methyl-benzylamino)-1,2-dimethyl-6-(pyrrolidinocarbonyl)-1H-benzimidazole,
4-(2-Ethyl-6-methyl-benzylamine)-1,2-dimethyl-6-(morpholinocarbonyl)-1H-benzimidazole,



" Hbenzi m dazol e,
- (N, N- Di net hyl am nocar bonyl ) - 4- (2, 6-di net hyl - benzyl am no) - 2- net hoxynet hyl -
-met hyl -1 H benzi m dazol e, 47
- (N, N-Di net hyl am nocar bonyl ) - 4- ( 2- et hyl - 6- et hyl - benzyl am no) - 1, 2- di net hyl -
1 H benzim dazole, 6-(N,
N- Di met hyl am nocar bonyl ) - 4- ( 2- et hyl - 6- net hyl - benzyl am no) - 1-net hyl -1 H

benzi m dazol e Hydrochl ori de, 6-(N,

BF D et ?‘dhﬁﬁlm%ﬁfymﬂﬁééarﬂcr(yﬂ aﬁ(zdétﬁﬁtdnmlatr@ﬂswyamm)z-meamwmaww-mbtﬂw
enzi m dazol e

6-(1- AzeWB?’??HE'&F’%?ryI) 4- (2, 6-di met hyl - benzyl ani no) - 1, 2- di met hyl -

H-benzi m-f#ﬁﬂftblﬁethylbnﬁﬁéb'é‘x‘lb gfﬁfﬂWHm@tNWbenzylammo) -2-methoxymethyl-1- methyl 1H—
N- di et hyl am nocar bonyl ) -4- et hyl met hyl - benzyl am no) - 2- net hyl -

H benzi rReg&iHY

g (N, N (rja (fﬂif\lfbﬂn@m tmﬁé&é@ﬁbﬁy))-A@(&hﬁIdJmbﬂﬁr-mzbmhnmnmhmﬁetnphﬁz nmethyl -1 H
enzi m dazol e

N- Di met rﬂ%'m'%?@ﬁ bonyl ) - 4- ( 2- met hoxycar bonyl ami no- 6- net hyl - benzyl am no) - 1, 2

- di met hyyn, N-mhmléﬁmdnﬁm&@mr@ 3 A&(éth?\@m@tk@h&d’ﬂﬁﬁhﬁ? =idthyl-1H-

roxy- 1- i ndenyl am no) - 6- I met hyl am nocar bonyl ) 2-dinmethyl- 1

H benzi rhedaiFtgazole ’IHCH?‘F" Qﬂd@enzyl oxy- 1, 2- di net hyl -

H-benzi ng. Ellmqj):ﬁreﬁwra?ﬁ.h@é@fﬂ)&{yw (d\@Hméthﬁ-bEﬁiﬂéfhuﬁé)ﬁ b.dméinyeiay! - 1

H benzi m dazol e- 6- car boxyl a
6- (1- Azibengimigazelss bonyl ) - 4- (2 6- di met hyl - benzyl ani no) - 1, 2- di et hyl -

H-benzi g aﬂﬁti@mocarbonylM (2, 6-d|methyl benz%lammo) -1 2—d|methyl 1H-benzimidazole,

4-(2, 6- D| met h enz | am no) -1, 2-d fz t hyl am nocar bona/ -1

H benzi n-Bapa methy -(N, N-dlmethylamlnocarbony|)-4- -ethyl-6-methyl-benzylamino)-2-

4-(2, 6- %gﬁhhmbm;ﬂgmno) 6- (N- 2- hydr oxyet hyl - N- net hyl am nocar bonyl ) -1, 2-
di et hyl benzi m dazo

4- (2, 6- - NRimetwianyinagarkeny 1#- E-efhre- methykpenzylaming)arstyl-6te ar boxy! | c aci d
hydr azi %nzm‘ﬂdéz%leﬁ D net hyl - benzyl am no) - 6- hydr oxynet hyl -1, 2- di net hyl -
H benzi m dazol e,

2- Cycl o BhYiLimethyiaspigogaranyi iy (rBetroryrarearyaming:upsthybenzyamisohy 2 1

H benzi rHu?létﬁ?i—ﬂ-l EEnﬁﬁHAQESDé' ic acid,
2- Cycl opr opy trans- 2, 3- di hydro- 2 hydro(ﬁ/IN1 - i ndenyl oxy)

N- di met Hy{tErs et Rinyeiy2-nydrexyrdandgny Eming)gn daaétav@mmocarbonyl)(l 2-dimethy-

6- (N, N- GeédprhRgkgecar bonyl ) - 1, 2- di met hyl - 4- ( 2- net hyl - benzyl anmi no) -1
H benzi m dazol e,

N- Di net tﬁﬁhﬂﬁrmﬁ'ﬁ’b\ba@rq'm&fﬁywﬂ%ﬂ#ﬂlwpﬁﬁrpﬂ’ﬁo&d@% net hyl am no) - 1, 2- di et hy

| -1 H bgawib-sa&gloRy- 1 2-d|methyl 1H-ben2|m|dazole-6 -carboxylate,
7- (2, 6-D net hyl - benzyl am no% di et hyl - 3H benzi m dazol e-5-sul fonic acid
di net hy! & %ndnqﬁparbonyl)A (2, dlmethyl benzylamino)-1,2-dimethyl-1H-benzimidazole,

Et hyl | - hepza. bﬁffé’tﬁﬁfﬂ%ﬁgéh(r%) Q- bRV b-(RERSH) 1AM AR A rbn iRk BMendimidazole,
H benzi m dazol e-6- car
4-(2,6-Dimethyl- benzylamlno) -6- (N 2-hydroxyethyl-N-methylaminocarbonyl)-1,2-dimethyl-1H-

benzimidazole,

4-(2,6-Dimethyl-benzylamino}-1,2-dimethyl-1H-benzimidazole-8-carboxylic acid hydrazide,
4-(2,8-Dimethyl-benzylamino)-6-hydroxymethyl-1,2-dimethyl-1H-benzimidazole,
2-Cyclopropyl-4-(trans-2,3-dihydro-2-hydroxy-1-indenyloxy)-1-methyl-1H-benzimidazole-6-
carboxylic acid,
2-Cyclopropyl-4-(trans-2,3-dihydro-2-hydroxy-1-indenyloxy)-6-(N,N-dimethylaminocarbonyl)-
1-methyl-1H-benzimidazole,
6-(N,N-Dimethylaminocarbonyl)-1,2-dimethyl-4-(2-methyl-benzylamino)-1H-benzimidazole,
6-(N,N-Dimethylaminocarbonyl)-4-(2,4-dimethyl-furan-3-yl-methylamino)-1,2-dimethyl-1H-
benzimidazole,

7-(2,6-Dimethyl-benzylamino)-2,3-dimethyl-3H-benzimidazole-5-sulfonic acid dimethylamide,



1- Benzyl oxymet hyl - 4- (2, 6- di met hyl - benzyl am no) - 2- met hyl -

. H benzi m dazol e- 6- carboxylic Acid,

1- Benzyl oxymnet hyl - 6- (N, N-di met hyl am nggar bonyl ) - 4- ( 2, 6- di net hyl - benzyl am no)
-2-nmethyl - 1 H benzim dazole, 6-(N,

N- Di et hyl am nocar bonyl ) - 4- (2, 6- di net hyl - benzyl am no) - 2- net hyl -

H benzi m dazol e,

1- Benzyl oxynet hyl - 6- ( N- met hyl am nocar bonyl ) - 4- (2, 6- di net hyl - benzyl am no) - 2-m
ethyl-1 H benzi m dazol e,

ﬁ_ E)(Zangl %t@i Bg og?%%h%n ?5) }3 dim t%lnbeetnrzlylg%mo car tl%OlnY H )ben2|m|dtazgle-61-

N-D| met r@ghﬁgy[a@car bonyl ) - 4- ( 2- hydr oxynet hyl - 6- met hyl - benzyl am no) - 1, 2- di math
-1 H nzi m dazol e

H- benzi r}, |o§ymgth(144 (%5-8/ ?Byltpe&nzylammosnit héLqu%gznz?nrﬂdgg le- c%rgéng thyt-

Him daz@ig 2-yl ) -4-(2, 6-di rrethyl benzyl am no) -1, 2-di net hyl -1 H benzi m da-

zol e, 6- (4 5- Di hydro-1-neth
H-i m dazloBenzyiprymathylt- 4.5 AeiylarsiBoayhony) R & dmalnykbeRplaminl-2-methy-

benzi m dazedrizimidazole,
6- (4, 5- %@mro oxazol - 2-yl) I met hyl - benzyl am no) -1, 2-dj rreth | -1

H benzi tﬂ'@ethym@%f@%ﬁh@ba'ﬁ'ml BanzylAniRehe-arethxr- H benginigaaNs, - 1

H- benzi ni‘-ééﬁz?lo rﬁet‘h tRY 1 a¥Binocarbonyl)-4-(2,6-dimethyl-benzylamino)-2-methyl-1H-
6- Brono- 4 Qy ?I beng{l | am no -1¥)hy(roxy 2- ¥ret yY 1 H-)ben2|¥n dazol e,

6- Brorm-b&n{@"iﬂzeienet hyI benzyl ani no) 1- met hoxy- 2- net hyl -1 H benzi ni dazol e,
Ethyl 4-4@, @Dﬁh&?ljﬂz}éhzﬁﬁﬂlﬁﬁt -BIINORethHamRicbaresng)-DBhdthyl-1H-benzimidazole,

H benzi m dazol car box
4-(2, 6- %N@meml@ﬂm%ﬁwnﬂ Ry methyls6atty-benzylamino)-1,2-dimethyl-1H-

H benzi rHeda&fdLof; carboxylic acid,
6- (N, N- D net hyl am no- car bonyl 6- di me thI-benngamno) 1- net hoxy- 2- et h

yl-1 H %@ymorﬁ tFaS-diresthyl- ben%/ylz)ﬂmmog 1,2-dimethyl-1H-benzimidazole
2- Acet Owwbm&d@ - maﬁﬂ-(zzyl)ﬁdf-@ %ﬁrﬁé’thyl%ﬂ%ﬁhﬁfﬁo‘f‘-@?—&m@y‘ﬂyH‘I:ibnzmlda-

H benzi m dazol e, 6-( D net hyl am nocar bonyl ) 6- di net hyl - benzyl am
i no) - 2- h’-?l?roxymet hyI 1 rret hyl -1 H benzi m dazol e, 6 (N,

N-Di et @d4@blﬁ98n%thﬁiaﬂy)-1 ArifnidRbI0Y-Yh 2= BLdnetiy By RIMiAG) 1, 2-divéthpyret hyl - 1-

met hyl - 1 H benzi m dazol e
4- (2, 6- heRBMidazoleenzy| ani no) - 6- (5- et hyl - [ 1, 3, 4] oxadi azol - 2y1) - 1, 2- di net hyl - 1

H benzi r@-ﬂ%”-glhgdro d’xaﬁgl ﬁyl%@@d’ﬂn@ﬁ@ﬂ%ﬂzﬁ@rﬁ&)} ‘ﬁz-ﬁﬁn&glhlw bérkimidazole,

3, 4] oxadi azol enzimda- zo
PRI I o) NS AL AN W LRI A vl R L L ———

6- ( N, 6 Bromo 4-(2,6- dlmeth l-benzmammo) -1- hydrcxy 2—methyl 1H-benznm|dazole ,
N- Di et am nocar bony ¥ I ani no) - g—l di et hyl - benzyl am no) -
ﬁyB ben2|

1- et hya-Brema-4éh dpﬁlgtayldqe@zylgm(rn) 1—me oxy-2-methyl-1 midazolé,
N-Di et Mhﬁ@(@%ﬁw@ﬂﬂ%&nﬁr&%& AhiBdRy2ab il 1 4-berzifidatbrels-Eabayia9enzy ! am

no)-1- net g/ benzi m dazol
4-(2,6-Dimethyl-benzylamino)-1- methoxy-z methyl-1H-benzimidazole-6-carboxylic acid,

6-(N,N-Dimethylamino-carbonyl)-4-(2,6-dimethyl-benzylamino)-1-methoxy-2-methyl-1H-
benzimidazole,
2-Acetoxymethyl-8-bromo-4-(2,6-dimethyl-benzylamino)-1-methyl-1H-benzimidazole,
6-(N,N-Dimethylaminocarbonyl)-4-(2,6-dimethyl-benzylamino)-2-hydroxymethyl-1-methyl-1H-
benzimidazole,
6-(N,N-Dimethylaminocarbonyl)-4-(2-ethyl-6-methyl-benzylamino)-2-hydroxymethyl-1-methyl-
1H-benzimidazole,

4-(2,6-Dimethyl-benzylamino)-6-(5-ethyl-[1 ,3,4}oxadiazol-2yl)-1 ,2-dimethyl-1H-benzimidazole,
4-(2,6-Dimethyl-benzylamino}-8-(5-methyl-[1,3,4]oxadiazol-2y!)-1,2-dimethyl-1H-benzimida-
zole,

Ethyl 4-benzyloxy-2-cyclopropyl-1-methyl-1H-benzimidazole-6-carboxylate,



and its salts.
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6-(N,N-Dimethylaminocarbonyl}-2-(N,N-dimethylamino)-4-(2,6-dimethyi-benzylaming})-1-
methyl-1H-benzimidazoie,
6-(N,N-Dimethylaminocarbonyl)-2-(N,N-dimethylaminc)-4-(2-ethyl-6-methyl-benzylamino)-1-
methyl-1H-benzimidazole,

and its salts.



