WO 2004/ 046144 PCT/ EP2003/012787 1 8-Substituted i m dazopyri di nes

Technical field The invention relates to novel conpounds, which are used in
t he pharnmaceutical industry as active conpounds for the production of

medi cament sy P5doPbasdfst 1N international patent applicati pefmmgéﬁ?gm (= Us
Patent 6,197, 783), W98/54188, WO00/17200, WO00126217, WO0016321 1,

W01/ 72756, W01172754, W01/ 72755 andlW01/ 72757, tricyclic

i m dazopyridine derivatives having a very specific substitution pattern are
di scl osed, which are said to ghgnsititbiMi®azbpyridides treatnent of gastric and
intestinal diseases. In international patent applications W38/ 08843,

W89/ 00570 (= US Patent 5,112,834) and W90/ 05136 i m dazopyri di ne

deri vati veZeanieal fii scl osed, which are |likew se said to be suitable for the
treatnment of gastric and intestinal diseases Sunmmary of the invention The
invention relates to conpounds of the formula | R3a R2 R3b NRL R6 N R7 _
X (1) Z i Aheveorelates ihRayplGgaprunds. wiichark yded indhe phagyroeyligpliifustry as active

3- 7C- cycl oabpslndb 1t Greadrdcibtion bf dédicaklsmxy, 1-4C-al koxy- 1-4C-al kyl ,

1- 4C- al koxycar bonyl , 2-4C-al kenyl, 2-4C-al kynyl, fluoro-1-4C-al kyl or
hydroxy-1 -4C alkyl, R2 is hydrogen, 1-4C-al kyl, aryl, 3-7C-cycl oal kyl,
3-7C- cycl o&lidaft- 1- 4C- al kyl, 1-4C al koxycarbonyl, hydroxy-I-4C-al kyl,

hal ogen, 2-4C-al kenyl, 2-4C-al kynyl, fluoro-1-4Cal kyl, 1-4C-alkyl -

am nomet hyl or cyanonet hyl, R3a is_hydrogen, halogen, fluoro-1-4C-alkyl,
174G a1 kyl In BemeSha RemgErPisziacs WORY Y PY o By b (8, IOSHETah dp ot
hydr oxy- 1- 2@0alzk3117, Whogkes2ah RoRe1/ 727 860NSI0kYE754, WO01/72755 and WOQ1/72757, tricyclic

1; gg‘ al gm@fféﬁggﬁmyéﬁ%s%W% 5Véry spegi#icl’g(%é?iﬁ%éna'&h@#n %Wa‘cﬂ:‘seﬂdgﬁrﬂéwé sl tol he
g P be suitable for the treatment of gastric and intestinal diseases. In international patent applications
WO88/08843, WOB9/005670 (= US Patent 5,112,834) and WQ90/05136 imidazopyridine derivatives are

disclosed, which are likewise said to be suitable for the treatment of gastric and intestinal diseases

Summary of the invention

The invention relates to compounds of the formula 1

R3a R2
R3b N/§—~R1
R6 X N
R7 X (1)

in which

R1 s 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-atkyl or hydroxy-1-4C-
alkyl,

R2 is hydrogen, 1-4C-alkyl, aryl, 3-7C-cycloalkyl, 3-7C-cycloalkyl-1-4C-alkyl, 1-4C-alkoxycarbonyl,
hydroxy-1-4C-alkyl, halogen, 2-4C-alkenyl, 2-4C-alkynyl, fluoro-1-4C-alky!, 1-4C-aikyl-
aminomethy! or cyanomethyl,

R3a is hydrogen, halogen, fluoro-1-4C-alkyl, 1-4C-alkyl, 2-4C-alkenyl, 2-4C-alkynyl, carboxyl, -CO-1-
4C-alkoxy, hydroxy-1-4C-atky!, 1-4C-alkoxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkoxy-1-4C-alkyl,
fluoro-1-4C-atkoxy-1-4C-alkyl or the group -CO-NR31R32,



WO 2004/ 046144 PCT/ EP2003/012787 2 R3b is hydrogen, hal ogen,
fluoro-1-4Cal kyl, 1-4Cal kyl, 2-4C- al kenyl, 2-4C-al kynyl, carboxyl, -CO
1- 4C- al kowg,200wdsaty- 1- 4C- al kyl , 1-4C- al koxy- 1-4C- al kyl PCT/EP2003/012787

1- 4C- al koxy- 1- 4C- al koxy- 1-4C-al kyl, fluoro-1 -4C al koxy-1-4C-al kyl or the
group -CO NR31 R32, where R31 is hydré@gen, hydroxyl, 1-7C-alkyl,

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

1-7C al kyh . lswa}b@hyhémgkﬁ ﬁﬂo}by1-4©élkﬂl ﬂ&-alkquc-&mé@ aldcydikyngrcarttoryle-CR81 and

R32 toget her Qt re a
pyrrolidino, 1-4G; % g&‘f 1h‘§cf Blk glko %k@,qk‘&?a‘ oxér az Faﬁ%&@@%@%lk‘yﬁ
group, Z ha3udrdﬂe-4MQkyag4€@Hm43rtherngU@I-iRZH\XBHHBEJZ Wnere R4 is hydrogen,

1-7C al kyl , wha C-al kenyl, hydroxyl, 1-4C- al koxy, oxo-subst ituted

1-4C- al koxy, 9 7C— cycl oal koxy, 3- 7C cycl oal kyl -1-4C-a

hydr oxy- 1- 483&lslwstrpgent byl kdsyalkyl aydroxy{ dhoyalkyi or4ictC- alkoxy-1 T4C-alkyt and

al koxy- 1- 4Cra} k@xdfrodert 7aldiQi ydrsy AGCEHR 6rod-kD4Koxy=144e-akyoxy
3-7C-cycl oal kyl Q’? m%‘,e ox{f/k59 yﬂr%}’a koxf}{ 1-4C acl))éyl car b%nyl oxy,

hal o- 1- 4C- aPK¥3&E ani no, nono- or di-1-4C al kyl ani no, 1-4C
al kyl car bonrbaghdRs2 t&géﬂ%’r&hdﬁmﬁgm@d liteogeh atinrto whigb hoth aerbonded, are a pyrralidino,

di - 1-4C-al kyl] am. no-.1-4C- a
1- 4C- al koxyPpe? aFR%’%)% k\‘ é Y’r?%éfaz"i%&%oﬂ{?omoémuﬁ 1- 7C-al kyl ,
2- 7C- al eny has thy deeniyd —CHR%@'@WQHR@XO subst ituted 1-4C al koxy, 3-7C
(1:yzlcoa: toxy 111 27C cycl oal kyl - 1- 4C- al koxy, hydroxy 1-4C aI koxy,
- al koxy- C-al koxy, 1-4C al koxy-1-4C-a 1-4C-a

3- 7C- cy ®do i hyesegen 14E- E&Kyk&@?; a'@“?‘d“@%Y‘ohf’W‘Ikm%i(g?@ S&P%W 1'482'59’%0 6%y,
é 4%— Zlcky: E @fcmwkyosm d?@bé)kyl‘l 4@aadokpxwro>@mmalkm NR4C-alkoxy-1-4C-alkoxy, 1-4C-

| -
mono- or i Gk ar el Gt R B o Ry SR PR R
1- 4C- al koxy 4t-afkdoxghkoxafiyaibonydxghaivel-4RElkexy, dyide, ouea, orﬂ#ﬂr&Ealkklyrlmno 1-4C-

hydr oxy- 1- 4% @cé?gc}n’yia;mn%q %%%{yca%orﬁlﬁﬁxog@g%{%%r & G-28-KMhamifs- 4% a%%%yrlyoxy’

1- 4C- al kyl carbony carboxyl onyl, carboxy- 1-4C- al kyl,
1-4C al koxWapbb@ﬁ”(QXVM%rBﬂK%ycafm@@éﬁ hydroxyl trifl uororret hyl, nitro,

am no, QN0 rf%rogén 3-AGIKyRbind. a'#lEEnEOhydanﬁCT %%MB)@%)@Q@J&M&@W@MIAC alkoxy, 3-7C-
1-4C al koxycacrl (l)kn¥ a_rpC[lo lo 1Ik 1-1-4C- Ikox;y hyd §C_1-4é kl(igc)f Carf?olrllgx 61”1161 Tk 1-4C-
sul fonyl , cycloalkoxy, 3-7C-cycloalky a ydroxy- -a y- -a oxy,
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-alkylcarbony-
loxy or 1-4C-alkoxy-1-4C-alkoxycarbonylamino,

R6 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkyl, 2-4C-
alkenyloxy, 1-4C-alkylcarbonyl, carboxyl, 1-4C-alkoxycarbonyl, carboxy-1-4C-alkyl, 1-4C-
alkoxycarbonyl-1-4C-alkyl, halogen, hydroxyl, trifluoromethyl, nitro, amino, mono- or di-1-4C-
alkylamino, 1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonylamino, 1-4C-alkoxy-1-4C-
alkoxycarbonylamino or sulfonyl,

R7 s hydrogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl or hydroxyl,

X is O (oxygen) or NH, and

aryl is phenyl or substituted phenyl having one, two or three identical or different substituents from
the group consisting of 1-4C-alkyl, 1-4C-alkoxy, carboxyl, 1-4C-alkoxycarbonyl, halogen,
trifluoromethyl, nitro, trifluoromethoxy, hydroxyl and cyano,

and their salts, with the provisos that

(1) R3ais not hydrogen, halogen, 1-4C-alkoxy or -CO-1-4C-alkoxy when R3b is hydrogen, Z has
the meaning —CHR4- and R4 is hydrogen or 1-7C-alkyl,

(2) R3a is not hydrogen, halogen, 1-4C-alkoxy or -CO-1-4C-alkoxy when R3b is hydrogen, Z has
the meaning ~CHR4-CHR5-, R4 is hydrogen or 1-7C-alkyl and R5 is hydrogen or 1-7C-alkyl,



R7 is hydrogen, 1-4C-alkyl, 1-4C- al koxy, 1-4C-al koxycarbonyl, hal ogen,
trifluoronmethyl or hydroxyl, X is O (oxygen) or NH, and aryl is phenyl or
subst i t utwo 2péwenayi44havi ng one, two or three identical orcuiHPb@sENL787
substituents from the group consisting of 1-4C-al kyl, 1-4C-al koxy,

car boxyl, 1-4C- al koxycarbonyl, hal ogen,3 trifluoronethyl, nitro,
trifluoromethoxy, hydroxyl and cyano, and their salts, wth the provisos

that (1) Rgg dss é%ﬁ& hmﬁ%ﬁgﬁﬁblodéﬁmgﬁﬁsb id hifrogthkDNas tRe me%gl-ﬂmagm‘smn

R3b is hydroq_; the neaning -CHR4- and R4 is hydrogen or
1- 7C- al kyl r°’F¥:§a |s not hydrogen, hal ogen, 1-4C-al koxy or
-CO- 1-4C atdmaeyw%wny drigen bShalygeh AgeNR3s AgBogeh e hastRa B ghingGHIRRAGIRG-, R4 is

hydr ogen or 7C— n dr.oge r WO 2004/ 046144
P>CIZT/ Eg>211113 ong 74! ‘%’% %a?gy‘gx("gﬁ“d 2O HH&OHVG‘?&J% H%‘/ hal ogen when R3b is
hydr ogen, ®)Rsa id dvoéhydeagen men RBIRé-hyttwgbnm isi & (oxyged), &xws the (WBpniR3aCHRB4-raod

hydr ogen or AR gg—@% 5-

one of R4 anga Iigqlﬁg aﬁéa%{’]o!?% Ibcybﬁﬂm{(ﬂep%f%kog1 al%;goﬁﬂ(gr? ﬁl%ca; ﬁﬁ_’ﬁ (5)
R3a i s not (G)lﬁﬂacﬁg@ﬁhm”%bn Rab s\usregpanX is@ @XYBGOb%g"@%WF mepniRgsCHRE neani ng

-CHRA- and  R44Rss o%eéﬁ?@éﬂﬁ@@ﬂA@*aW&zyCy?bQ%lM%yy,13404@(0&{/ K QX Yabxforaddcoxy or
1- 4C- al kyl car bon | ox XYﬁ@“HéS%‘iFRsa i's not hydrogen when R3b is hydrogen,

Xis 0 (oxygen?ﬂkycir T3 Y999RA: CHR5-, one of R4 and R5
1- 4C- al koxy, 3-7C cycl oal koxy, 1-4C- al koxy-1- 4C— al koxy or 1-4C

al kyl car Q‘g‘iﬂx#ﬂ)%){esﬁ? tﬁ‘\%hgcaafm c))/r:branch rﬁl%/ﬁ%lroup]s h%% ?Nl v car&% ?o%’zr‘snb%amples

strai ght rou

Exanpl esuhldmnayrbemmyltlmd aesrthe bigdschutyl, Sﬁebttbsuttsrt butylsm;@)’t }Sloproské(,eiftymwtbe

tert- butn\{é P}pyl i sopropyl, ethyl and the nmethyl group. 3-7C Cycl oal kyl
represents cyc opr opyl , cyclobutyl cyclopentyl cyclohexyl and

cycl ohept of which cyclo and pentyl are

preferr e'ﬁyC@Ye}‘@"WE‘Prﬁ%ﬁ”WVC' QFQPQYQRH“K’E %gé}qt '8?1%% YFéOhé?%'r Ui oned
1- 4C- al kytlogromyy pgslobudyi anld cygopesiybese ptetered by one of the af orenenti oned
3-7C-cycl oal kyl groups. Exanples which may be nen- tioned are the

cycl opropyl net hyl, the cycl ohexyl net hyl and the cycl ohexyl et hyl group.

1- 4C Al Ko Cydgalusbte-glky rerigsents\pRe efihe aforgaantionemh ! -#e-aklordesgeiehdt om cont ai n

a strai Hubstddd By oRE of the aforementioned 3-7C-cycloalkyl groups. Examples which may be men-
tioned are the cyclopropylmethyl, the cyclohexyimethyl and the cyclohexylethyl group.

1-4C-Alkoxy represents groups, which in addition to the oxygen atom contain a straight-chain or
branched 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 meth-

oxymethyl, the methoxyethy! group and the butoxyethyl group.

1-4C-Alkoxycarbonyl (-CO-1-4C-alkoxy) represents a carbonyl group, to which one of the aforemen-
tioned 1-4C-alkoxy groups is bonded. Examples which may be mentioned are the methoxycarbonyl
(CH30-C(0O)-) and the ethoxycarbonyl group (CH3;CH,0-C(0)-) .

2-4C-Alkenyl represents straight-chain or branched alkenyl groups having 2 to 4 carbon atoms. Exam- '
ples which may be mentioned are the 2-butenyl, 3-butenyl, 1-propenyi and the 2-propenyl group (allyl

group).



branched al kyl group having 1 to 4 carbon atons. Exanples which may be
nmentioned are the butoxy, isobutoxy, sec-butoxy, tert-butoxy, propoxy,
i sopr opoxwyoanay/@safer ably the et hoxy and met hoxy group. PCT/EP2003/012787

1- 4C Al koxy-1-4C-al kyl represents one of the aforenentioned 1-4C al kyl
groups, which is substituted by one of4the aforenentioned 1-4C- al koxy

groups. Ex | es which may be nentione re the neth- oxynmethyl, the
et hoxy et NG JaE SSP SREN TP B2 BERGES GREUHS oPs R & S, Exam-
(- CO 1- 4Bsaihich gy be epntised be tee 2-autiryh BoutynyLemgd pteferalbly the 2qrepyof, grdug

af or em’lprobér&’l‘?r@uﬂ)? 4C- al koxy groups is bonded. Exanples which may be

menti oned ar€ the 'nethoxycarbonyl (CH3O C(O-) and the ethoxycarbonyl
group (CH3CH2O- C(O)-) . 2-4C Al kenyl represents straight-chain or branched

al kte_nyl F%Iom.lpsch@(ylirétges%nts(blnéogﬁi Bl?lférrﬁ}htw’(?d 1-BB MRy g{%@‘éa \NP{M#Q@SZUEBMth@by <|3ne
nentioned are the 2-buten - byt en - propenyl .an - propenyl group
(ally] G 8{1635“5#%%%545‘? 8%%1%4”#5%#@%6?“8&357%@% trﬁ'”‘?@@ﬁﬂ@’ﬁyl represents

strai ght-chain or branched al kynyl groups having 2 to 4 carbon atons. Exam
ltolhes2wh|myhrosmlwb%wnaérbgamcbf&é@erltﬁb@edzr-msm,g?}oupév)flaléﬁ é@@luﬁstlﬁl?éb d}raqiyefot%})l y

e 2-propyn ro opar roup) . uoro-1-4C-a represents one
of the &r‘g%e%@mp@wﬁ@“ T{aﬁé‘?ﬁ]eﬂﬁe%g% ,ydWY%ﬂhyﬁéh%WQW%F%a”cBWeone or
nore fl dendmeypadpghgoupAn exanpl e whi ch may be nentioned is the
trifluoronethyl group. Hydroxy-1-4C-al kyl represents aforenentioned
1- 4C al kyl gro,u s,h whi ch are substituted b)( a hd?/{droxy group. Exanpl es
whi ch rmfi}'oﬁ n e MEaNIag & theyBVaRIQN B R5PAEt FiAre aqd{liom. hydr oxyet hyl and t he
3- hydr oxypropyl group. Hal ogen within the neaning of the invention is brono,

chloro and fluoro. 1-4C- Al koxy-1-4C-al koxy represents one of the
af or enmerit4Coflseky11-40R1sdxK copyesgnte apssof theraferhmentiogedyb 4 C-alkoxytgealipbywhichfissubbte r

1-4C al Beanny i | r ups

2. (et ooy o SR | IR B PR i ) OO b0 Brolb

( CH3- CH?—'@G@P@')%%‘W €8s O-Ci-ft- A hasd y-(athoapletionniGHsHr@-aHkGHz-Papr esent s one
of the aforenentioned 1-4C-al koxy-1-4C-al kyl groups, which is substituted
by one af4Q-Nikoxgf1erCeateixy-1 aitedlkyl redBsaltkancyof the @ftpamenfitnedXaaphloxphisChalyry  be

RNt | ONSbykS, vhef B REd Bk BPRY LRIDNNIFR . 4P Bl o Sldfiofd i ey

Fl uor o- I- 4C-"al koxy- 1-4C al'kyl r ePr esents one of arorenentione

1- 4C- al BgIMepidap s thagipyn-{methaxpethgpimetiyb@He{-@HA Clied?€H1)-4C- al koxy gr oup.

Fl uoro-1-4C-al koxy in this case represents one of the aforenen-
Fluoro-1-4C-alkoxy-1-4C-alky! represents one of the aforementioned 1-4C-alkyl groups, which is sub-
stituted by a fluoro-1-4C-alkoxy group. Fluoro-1-4C-alkoxy in this case represents one of the aforemen-
tioned 1-4C-alkoxy groups, which is completely or mainly substituted by fluorine. Examples of com-
pletely or mainly fluoro-substituted 1-4C-alkoxy groups which may be mentioned are the 1,1,1,3,3,3-
hexafiuoro-2-propoxy, the 2-trifluoromethyl-2-propoxy, the 1,1,1-trifluoro-2-propoxy, the perfluoro-tert-
butoxy, the 2,2,3,3,4,4,4-heptafluoro-1-butoxy, the 4,4,4-trifluoro-1-butoxy, the 2,2,3,3,3-penta-
fluoropropoxy, the perfluoroethoxy, the 1,2,2-trifluoroethoxy, in particular the 1,1,2,2-tetrafluoroethoxy,
the 2,2,2-trifluoroethoxy, the trifluoromethoxy and preferably the difluoromethoxy group.

1-7C-Alkyl represents straight-chain or branched alkyl groups having 1 to 7 carbon atoms. Examples
which may be mentioned are the heptyl, isoheptyl (5-methylhexyl), hexyl, isohexyl (4-methylpentyl),
neohexyl (3,3-dimethylbutyl), pentyl, isopentyl (3-methylbutyl), neopentyl (2,2-dimethylpropyl), butyl,
isobutyl, sec-butyl, tert-butyl, propyl, isopropyl, ethyl and the methyl group.

2-7C-Alkenyl represents straight-chain or branched alkenyl groups having 2 to 7 carbon atoms. Exam-
ples which may be mentioned are the 2-butenyl, 3-butenyl, 1-propenyl, the 2-propenyl (allyl) and the
vinyl group. The aforementioned 2-4C-alkenyl groups are preferred.



tioned 1-4C-al koxy groups, which is conpletely or mainly substituted by
fluorine. Exanples of com pletely or mainly fluoro-substituted 1-4C al koxy
gr oups whwohoomosctae nentioned are the 1,1, 1, 3, 3, 3- hexaPcumpesid/op7epoxy,
the 2-trifluoronethyl-2-propoxy, the 1,1, 1-trifluoro-2-propoxy, the
perfluoro-tert- butoxy, the 2,2, 3, 3,4, 454-heptafl uoro-1-butoxy, the

4,4, 4-trifluoro-1-butoxy, the 2,2,3,3,3-penta- fluoropropoxy, the

perfl UOV@@téﬂﬁéfﬂUted hm-&l,kaxyzfeﬁrééemsléofmﬁfk@éﬂgmub nwp@hr itidtéedl b mlellene group con-
1,1,2,2- tetraf oet h %m% %@trlfluoro hoxg the trifl uoronmethoxy
and pr ef 8PPy LR Rk %Waévﬂéy Rertaedis e RiprorrensRLaaiR <

strai ght-chain or branched al kyl groups having 1 to 7 carbon atons.

Exanpl e j | pt th exyl)
eyl 1 SERCISTRHERY BBl BHBM AN Ly IES) oo BT Rt B it

i sopent yepyRxyret Wyi¢hxyelpprppylaxsagyelppuplioxy an@cmiomwwprmyfbl)r@d butyl,

i sobutyl, sec-butyl, tert-butyl, propyl, isopropyl, ethyl and the nmet hyl
group. 2-7C- Al ken epresents straight-chain or branched al kenyl groups

o B B SR EnT STESeAIOT PSS AISB MRS BT Bhts. ith i R

2 but enystituted-th dhedhthe afdrepicARRBY B- ycIcV@oanmr&me Namprb wra;a magde gw\%ﬁloné’d syl
rou ore 1 O n ou ar retferre

21) 1')O 410 E%iyﬁ p’ﬁ@%%@i‘%iéy‘?‘%fﬂ’!%fm? a“f’q’q%"@Be’%’% BBR IbiReg 1. 4C. al koxy

represents a 1-4C-al koxy group, which instead of a nethylene group con-
tai ns a hydrosnindC-afosurepresentesfanemieationtd tHC@ikgxygsoups whidiraselsubstituthe by a hy-

2- OXOPI QPERYYrdiip A preferrdd éfemfpObifed fP0E iR B6RA Nthe 2-%’&!))8/@!?19;@)&&?&))’ _
cycl obut yl oxy, cycl opentyl oxy, cyclohexyl oxy and cycl o- heptyl oxy, of which
cyclopropyloxy, cyclobutyloxy and cycl opentyl oxy are preferred.

3-7C al

1 4G o A AT SR ok R LESETR PRG 85 Bl R L R PRR RS on e
3- 7C- cy ovhichliksibstijutedipmsoneter thepfaemediored 1+8yalkey1eiftaliene groapse A ptdfigred exam-
cycl opr W\bmrﬁw,méﬁgn&yg{hg%g%g@%g%mI éﬂ@ﬂ F;he cycl ohexyl et hoxy group.

Hydr oxy-'1-4C- y represents a 1- 4C- al koxy groups, which are
substituted by a hy- droxy group. A preferred exanple which may be

ment i onexlyd- @ydl&éﬂ(o%r h!(dfa(k&{)ﬂ%b@é@htsgfn@@pthe aforementioned 1-4C- alkoxy groups which is
1-4C Al ko -4C-a % ¥ agﬁfents one of the aﬂg&gnentloned
1- 4C- al ﬁ&%‘“‘éﬁ“ ;5’§e o F‘Ef?"legt‘qé'ﬁ SVPOV B IBHRS: BramAlRs Wifg RiTesHEY
1- 4C- al kemsijie kyoiprapbkymeihogy, desyclobutgyabimoxyend exaytionzxgoxbinety gna.
mentioned is the methoxyet hoxyet hoxy group. 3-7C—Cyc|oa|koxy-l-4C—aIkoxy

represents one of the aforenentioned 1-4C-al koxy groups, which is
subst i t (R-EeCipjoativile!-4F-akby-ad@plseryneprosrntt @e p0he ploraneniiened 1eiCealliesy 9Bl es

whi ch may,idags gn%&ttutgasponeaif BrelaRRerfdhfb iR BORAN KBRKADAE-allRF ooV ss. PRy Mt hoxy
and the cyclohex | oxyeth oxx gr oup
which may be mentloned are the cyclopropylmethoxyethoxy, the cyclobutylmethoxyethoxy and the

cyclohexylethoxyethoxy group.

1-4C-Alkylcarbonyl represents a group, which in addition to the carbonyl group contains one of the

aforementioned 1-4C-alkyl groups. An example which may be mentioned is the acetyl group.

1-4C-Alkylcarbonyloxy represents a 1-4C-alkylcarbonyl group which is bonded to an oxygen atom. An

example which may be mentioned is the acetoxy group (CH;CO-O-).

Halo-1-4C-alkoxy represents 1-4C-alkoxy groups which are completely or mainly substituted by halo-
gen. "Mainly" in this connection means that more than half of the hydrogen atoms in the 1-4C-alkoxy
groups are replaced by halogen atoms. Halo-1-4C-alkoxy groups are primarily chloro- and/or in particu-
lar fluoro-substituted 1-4C-alkoxy groups. Examples of halogen-substituted 1-4C-alkoxy groups which
may be mentioned are the 2,2,2-trichloroethoxy, the hexachloroisopropoxy, the pentachloroisopropoxy,
the 1,1,1-trichloro-3,3,3-trifluoro-2-propoxy, the 1,1, 1-trichloro-2-methyl-2-propoxy, the 1,1,1-trichloro-2-
propoxy, the 3-bromo-1,1, 1-trifluoro-2-propoxy, the 3-bromo-1,1,1-trifluoro-2-butoxy, the 4-bromo-



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

af orenenti oned 1-4C- al koxy groups, which is substituted by one of the

af or ementwoneal/@6iAC- cycl oal kyl - 1- 4C- al koxy groups. Exanmpcegpr2eldjiocirsmay be
menti oned are the cycl opropyl net hoxyet hoxy, the cycl obutyl met hoxyet hoxy and
the cycl ohexyl et hoxyet hoxy gr oup 1- 4@ Al kyl car bonyl represents a group,

which in addition to the carbon nt aj e 0 orenenti oned
1- 4C al Ripi4Atetrflyero-1abptexycthe prior f”é’%’"?‘?&@x‘b ?8%31?"?@0'?%@%% X0 n%r oup.
1-4C A kmb@&hétby\szlpmqopxy,ﬂw‘e‘smﬂﬂsorarzbrab&ntﬂewed!acrbmwut@wdt@lﬁﬁlw #s bonded

E Cc"_ggoogéigfmﬂ? Pm:[oﬁghe g )ﬁqlrmdu%ro- f%@%r%?ﬁé/z bg ﬁ%n'téﬁﬂ&gprbﬁoxp hige @Fﬁfoﬂ?éih group

conpl et exyther! %%mw@%g tlrl Piiﬂ'fé’ 56 THeA: %tetr@féﬁ‘?roethm?/ Fﬂ%f"z ?D Wf"f‘?’i‘?eghoéﬁrjirﬁect i on

nmeans t hatorbmeRody2aa phadribiothe tigordiyeliaxggroupt oms in the 1-4C al koxy groups
are replaced by hal ogen atons. Hal 0o-1-4C-al koxy groups are primarily
chloro- and/or in particu- lar fluoro-substituted 1-4C-al koxy groups.

Exanpl ew hal p@@@@g@é@@&@%% 7 48 g#sﬁgm%msmém oY o TRiEhf Oned

are the rMc Or.ol sopr opoxy,
pent ac hlcairoodlﬁ‘@pmtepmuys frorn the aiorqmqm@neﬂd HCoaled sroep%Exammqsumcaﬂ@yﬁP@i?&y, t he

1,1,1-t | ﬂ@a{y 2B LRBYMMino bRE@thé dils @b §fo@p.2- Propoxy, the
3- br onoli'!i&?a%(??la uolraiymZ0 fSr gpg‘gy, |ntohe -br(;)%mr)obg 1, 1§tor?fl uor o- 2- but oxy,

t he4-bromo WD 2004/ 046144 PCT/EP211113 /111 2 7 8 7 6
3,3, 4, 4'1t&f—Alﬁ\fldakﬂbﬁﬂTép’réﬁéﬁl@)é)g,rodphﬂ'uﬁhh additibinfid the cabeiyhgnsyn contains one of the

3
111 AR Bl gouen e et b A W s RReYY, T
ep
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2

, 1-
tafl uoro-1 butoxy, the 4,4,4-trifluoro-1 butoxy, t he
";” 3, SAT /ﬁ!&}l@afrdoﬁ@&ﬂma‘?%‘? ntsEPQmHSEFOhHWWhrh1 @Q‘-lébkyl&é?@onyl group is bonded.

1,
he
2,
1 tri uor oet ticul ar | uor oet hox t he
2,2, 2-t Exanpey w@@rhrmxybe mwélonqdrw the@FO@WEY‘%‘R? (CorHcP 8 “81‘ é?’é‘i‘ﬁ‘l’%/aﬂew@m‘ © group

di f1 uor QAR Regréll pgmacg@ng_) or di-1-4Cal kylam no represents an am no
group, V\/mch is substituted by one or by two - identi- cal or different -

groups fromthe aforenentioned 1-4C- al kyl groups. Exanples which may be
men- ti qn@AladS)@cérBtﬁlyﬂhmatrbyé@nism aminogralipeiiigh iasibstitutad dy orreeof the aforemen-

di i sopr [ oup I f 1 Sar@in2efid Wﬂhiﬁeﬁn'hd‘
addi ti ogg%(egaﬁea"éa "\VEL%O%SAH% gl“%gcrﬂﬁ\ b%&e%ﬁ% Safror er?enﬁcgne !
1-4C- al mﬁt@mmycmnwammgwuwl ch may be nmentioned is the acetyl group.
1- 4G Al kyl carbonyl am no represents an amno group to which a
1-4C-al kyl carbonyl group is bonded Exanpl es. whj mention are
Lo pr oplaseyirant 46-AeaFIel Y RPIyEosEy H SRR T AR T AR e
group) (&ERSKERMNbY dne of the aforementioned mono- or di-1-4C-alkylamino groups. Examples, which may
be mentioned, are the dimethylamino-methylcarbonyloxy and the dimethylamino-ethylcarbonyloxy

group.

1-4C-Alkoxy-1-4C-alkoxycarbonyl represents a carbonyl group, to which one of the aforementioned
1-4C-alkoxy-1-4C-alkoxy groups is bonded. Examples which may be mentioned are the 2-(methoxy)-
ethoxycarbonyl (CHs-O-CH,CH»-O-CO-) and the 2-(ethoxy)ethoxycarbonyl group (CHaCH,-O-CH,CH,-
0-CO-).

1-4G-Alkoxy-1-4C-alkoxycarbonylamino represents an amino group, which is substituted by one of the
aforementioned 1-4C-alkoxy-1-4C-alkoxycarbonyl groups. Examples which may be mentioned are the

2-(methoxy)ethoxycarbonylamino and the 2-(ethoxy)ethoxycarbonylamino group.

2-4C-Alkenyloxy represents groups, which in addition to the oxygen atom contain one of the above-
mentioned 2-4C-alkenyl groups. Examples, which may be mentioned, are the 2-butenyloxy, 3-

butenyloxy, 1-propenyloxy and the 2-propenyloxy group (allyloxy group).



1- 4C- Al koxycar bonyl am no represents an am no group, which is substituted by
one of the aforenen- tioned 1-4C- al koxycarbonyl groups. Exanples, which may
be menti onedposasersthe et hoxycar bonyl ami no and t he net hexywmeed@onyi7am no
group. Mono- or di-1-4C al kyl am no-1-4C- al kyl car bonyl oxy represents a

1- 4C- al kyl car bonyl oxy group, which 1is Bubstituted by one of the

af orenenti oned nono- or di-1-4C al kyl am no groups. Exanples, which nmay be

gent ![ (ﬁnﬁgrbo@y ¢-4tb%@<yﬂbﬂ’€§éﬂl}‘s= A48-8IRy! ARUPY WSS 6 Bystiied BN i g&rbi&)(lzl group. E)Bample?s
i met hyl a car oX 0 al koxycar bon
r epr esenfh érgh E’Fﬂé’?%“eg %ﬁ‘e ¢ rB”&H\ @‘E‘ 38?18‘6% Caftf?éy%l?yigrg'ﬁpe nt i ongd d

1- 4C- al koxy- 1-4C- al koxy groups is bonded. Exanples which nay be nentioned

o o TR T RO SR G S e
1- 4C- Al lebsuerenti@ed 1 G afioaydabapl amvlipro Examiiess whitksmanbamerionesh aigphe which is
subst t%é@% pt?ér%ﬂﬂmgtfh tah@theaeirfa&ﬁaﬁeﬁwrﬁaﬁﬂgﬂeu?C- al koxy- 1- 4C- al koxycar bonyl

groups be nentioned are
2-(nethoxy)ethoxycarbonylanlno and the 2-(ethoxy)ethoxycarbonyl am no group.

2-4C A %Béﬂbl@éé«tsroewmaﬁﬁss:f gméwmﬁlaw\d!ﬂp@hduhgbr%ﬂ:démdt@m e eémlaw@@en adtiom
cont ai n one of ve- nen 0
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t he 2- proogagicyaciox yustrmaaily used inyphayropcyg iToasp suitaiie mwatymmema WRETFNERRId 4ciB
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substitu acarb oxyl grfoup menti oned, are the
car boxyrmtngqld awiyrie aid, zc@ala%wéqaﬂﬁ Drgiusapc ac'qb&@om%x%r@amswxhenawao al kyl

r epr esefefzols 4Hd: th%lé'acﬂr iﬁl‘h‘@@%hcyﬁt‘,“z!lcﬁd1 maleR s2ldPBtictddlaemalR)acianemeric e succinic
aboverrentl oned 1- 4C—a koxycar bony|, groups

ment i onédid: Rl 39k tarigeia sk RN | HEFIGPeid tﬁdﬂ%ﬁ@@ﬁ@%@%ﬁ%@}gﬁ%ﬁﬂﬁlPf
group. I%Q@Stoh&-&-nsaitmﬁc aid, wherp therdis afe usékinfsalt prapaaation - delepainglomghaetirer a

?r;?s};)iet %%gp %r]:po&h sm c%esC E:c%l %rXeoaénd oﬁg\;n’hgggglgfs d én’egnlnsaﬂl é?moﬁ%&a'nﬁt%v@ ratg%'?t i on

arnacol ogi cal Perapre sa e'1norgani c and
organi c oaeid'tﬁsrim‘!dksergfrarm |y used in pharmacy. Those suitable are
wat er - sol ubl e and water-insoluble acid addition salts with acids such as,

for exa | e, ‘ydrochlorlc acid, hydrobrom c acid, phosphoric acid, nitric
aci d, hepacelogiedliy intoleralle %a*tacwph cgn fnftially b&ab&me&f@l %@H’P@S&é?cass edstsiin

aci d, 2'tﬁé1prl9&'dl|;fl&?<c}flﬂ%rbbﬁ1\651)nds B&ﬂ?diﬁg&o ﬁx@llrd/entfbﬂto}# ItHean&l@ind ;scae|idtsmbérmpliite

aci d, m;ldl]ee ﬁh%rmacofjoglcalﬁtflolerablg (s:a!\ltg by processesak owh to tHe person s%(fl éj in th ucrtc I ni ¢

It is known to the person skilled in the art that the compounds according to invention and their salts, if,
for example, they are isolated in crystalline form, can contain various amounts of solvents. The inven-
tion therefore also comprises all solvates and in particular all hydrates of the compounds of the formula

, and also all solvates and in particular all hydrates of the salts of the compounds of the formula 1.

The compounds of the formula | have up to three chiral centres in the parent structure. The invention
thus relates to all conceivable stereoisomers in any desired mixing ratio to one another, including the

pure enantiomers, which are a preferred subject of the invention.
One embodiment (embodiment 1) of the invention are compounds of the formula 1, in which
Z has the meaning -CHR4-

and their salts.

The compounds of embodiment 1 are characterized by the following formula 1-1



acid, oxalic acid, tartaric acid, enbonic acid, stearic acid,

t ol uenesul foni ¢ acid, nmethanesulfonic acid or 3-hydroxy-2-naphthoic acid,
wher e t hewacen@im4arse used in salt preparation - dependi n@COrEPMIBNINTE7 a

nono- or pol ybasic acid is concerned and on which salt is desired - in an
equi nol ar quantitative ratio or one di§fering there from

Pharmacol ogically intolerable salts, which_can initially be obtained, for
exanpl e, as process products in RFQe pr od Zion of the conmpounds accor di ng
to the invention on the industria | e, {are converted into the

pharmacol ogically tolerable s C seiyﬁnomn to the person skilled
inthe art. It is known to the per i.|Yed i'n the art that the conpounds
according to invention aR8yheir , for exanple, they are isolated
incrystalline form can cg var {,ous amounts of solvents. The inven-
tion therefore al so conR7SEs 4 vates and in pgct)i cular all hydrates
of the conpounds of the fornmu , and also all solvates and in particul ar
all hydrates of the salts of t Qnpounds of the fornmula 1. The conpounds
of the fornula | have up to three cRAral centres in the parent structure.
The invention thus relates to all conceivable stereoisoners in any desired
m xing ratio to one another, including the pure enantioners, which are a
pr ef er r edwsicibRE&dR2, BBa, tR3e, R4)RERT aml. X iAve trerdbodimertidned erbaogsrent 1) of the

i nvention are conpounds of the formula 1, in which Z has the neaning - CHR4
and their salts. The compounds of enbodinment 1 are characterized by the

f ol | owi rMgofher erpfodiment (emopdiment 2Defdedaveptiory arpeamppyads/of the farmplag, in wh@hR3a R2
R3b N Rz R§aMiheRfeatflg (cHRAGRRS- R4 in which Rl, R2, R3a, R3b, R4, R6, R7
and X have the abovenenti oned neani ngs. Anot her enbodi nent (enbodi nent 2)
of the AYEESEH are conpounds of the fornula 1, in which Z has the
meani ng - CHR4-CHR5 and their salts. The conpounds of enbodi nent 2 are

char act eIrhle %gnq pcpu%dst é}%mfbgtliilmgw 2na9e gh%?a@"elri(z’j‘edjﬁy%he following formula 1-2

R2
R3a, — "\, —R1
R3b \ —N
R6
X
R7 (1-2)
R4
R5

in which R1, R2, R3a, R3b, R4, R5, R6, R7 and X have the ahovementioned meanings.

Compounds to be emphasized are those of the formula 1, in which

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

R2 s hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl, halogen, 2-4C-alkenyl, 2-4C-alkynyl or fluoro-1-4C-
alkyl,

R3a is in the 6-position and denotes fluoro-1-4C-alkyl, 1-4C-alkyl, 2-4C-alkenyl, 2-4C-alkynyl, car-
boxyl, -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



R2 R3a NRL Rib_ -NR7 (1-2) REIRXR4 RS in which RI, R, R3a, R3b,
R4, R5, R6, R7 and X have the abovenenti oned neanings. Conpounds to be
enphasi zesoane/dsbage of the forrmula 1, in which Rl is hpdrapesns/oiz7dC- al kyl ,
3-7C-cycl oal kyl, 1-4C-al koxy-1-4C-al kyl, 2-4C-al kynyl or fluoro-1-4C

al kyl, R2 is hydrogen, 1-4C al kyl, hydroxy-1-4C-al kyl, hal ogen,

2-4C- al kenyl , 2-4C-al kynyl or fluoro-1-4C alkyl, R3a is in the 6-position
and denot es gib iHyBroderft G7aldivyl, hydtox§G-4d-Kih or R4dGikatykeahikyl2- 4C- al kynyl, car -
boxyl, -CO 1-4C-al koxy, hydroxy-1-4C-al kyl, 1-4C al koxy-1-4C- al kyl,

1- 4C- al koxyPiW0RE al koxy- 1-4C al kyl, fluoro-1-4C al koxy-1-4C-al kyl or the
group - CO NR31 aitBR32 tobethez, indRBingitise hiycheo gom to wpidh botly lare kbaded; aleleydygrolidino,

hydr oxy-1-4C: al kvl -4C-a) koxw-.1-4C- | .ar 2004/ 046144
PCT/ EP21111§"°FT§(}1/°' 5'8%'3%" W g%%@'?‘éer%ﬁ‘ ?‘ldg'ye"ﬁ‘?h%@g%g& kyl ,
hydr oxy RBb4 @ tyHiogén,or 1-4C-al koxy-1-4C-al kyl, or where R31 and R32

t oget her, i pel pdiRgnikdecikd-LPYSIRAEAREL 0 whi ch both are bonded, are a
pyrrolidino, piperidino, piperazino, N 1-4C-alkyl pi perazino or norpholino

group, Rib "¥eRydrogen, Z has the neaning - CHR4- or - CHR4-CHR5- where R4 is
hydr oxylra 1iky@hkil OXYG-aR%9; Skalasbdtitutsderdadlaléxy ad-Roxytioakod/C3 L Ay E16AIRYO XY C-

31 e Al il U il PR PR s o

3- 7C- cycl oal7kydyeldalkbRy-aldkesthpxyl 34C-ayblkalky-1-4C-alGxal -k Glatarxh drghabsyicarbonyloxy,
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 or 1-4C-alkoxy-1-4C-
alkoxycarbonylamino,

R5 s 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-alkylcarbony-
loxy or 1-4C-alkoxy-1-4C-alkoxycarbonylamino,

R6 s hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkyl, 2-4C-
alkenyloxy, 1-4C-alkylcarbonyl, carboxyl, 1-4C-alkoxycarbonyl, carboxy-1-4C-alkyl, 1-4C-
alkoxycarbonyl-1-4C-alkyl, halogen, hydroxyl, trifluoromethyl, nitro, amino, mono- or di-1-4C-
alkylamino, 1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonylamino, 1-4C-alkoxy-1-4C-
alkoxycarbonylamino or sulfonyl,

R7 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl or hydroxyl,

X is O (oxygen) or NH,

and their salts.

Compounds to be particularly emphasized are those of the formula 1, in which
R1 is 1-4C-alkyl,
R2 is hydrogen, 1-4C-alkyl or halogen,
R3a is in the 6-position and denotes 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-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



hal o- 1- 4C- al koxy, am no, nono- or di-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- avbybawmsnn4 1- 4C- al kyl car bonyl oxy or | -4C al koxpcTAapehosalivexycar bo
nyl ami no, R5 is hydrogen, 1-7Calkyl, 2-7C al kenyl, hydroxyl,

1- 4C- al koxy, oxo-substituted 1-4C- al koxg, 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,
1-4C al koxmiaﬂ&R@d tkgléﬂyar|mc‘ﬂﬁm@|tﬂ@ﬁ‘1‘b’ogeaat7)ﬁﬁ-t6Wﬁlbh)azbtkGbé}bohde(&i&ralalwwqﬂdmo

3-7C-cycl oal kyl - 1-4C-al ko I car bonyl oxy,
hal o- 1- 4C- aPRBAAO. BiFRTFRINO; o JbC a'5¥?p'&‘?razi”°y d&@“%ﬁl}‘c\/ ”Ho 1- 4C-
aI kyI caman)ér@mog(m 1- 4C- al koxycar bonyl am no, nono-

m 1 1 oxy
orl 4C— >¥? a'f Hﬁaam(oxycégé %§§§1ﬁﬁ% R6 is hydrogen, 1-4C-al kyl,

hydr oxy- 1 4@haﬂekyl 1- 4C- al koxy, 1-4C- al koxy-1-4C-al kyl, 2-4C- al kenyl oxy,
1-4C-al gy carboxyl, 1-4C- al koxycarbonyl, car boxy- 1-4C al kyl , 14C
al koxycar bony 1 4C— al kyl , hal ogen, hydroxyl , trifluoronethyl, nitro,

ami no, mBnods yAogen. 1-4C- al kyl am no, 1-4C-al kyl car bonyl ani no,

1- 4C- al Iﬁexywyla@gyd anficngkyl 14C-akdsxy- 1- 4C- al koxycar bonyl ani no or
sulfonyl, R7 is h ogen, 1-4C-al kyl, 1-4C- al koxy, 1-4C- al koxycarbonyl,

hal ogenRtrl‘?'?yﬂ'iﬁ’P%fhEt hyl or hydroxyl, X is O (oxygen) or NH, and their
salts. Qonmpad@syded) reNtparticul arly errphasi zed are those of the formula 1,
i n whi Chndﬁ%urs&ltsl 4C-al kyl, R2 is hydrogen, 1-4C-alkyl or halogen, R3a is
inthe 6 position and denot es carboxyl, -CO 1-4C- al koxy,

hydr oxy- 1- 4C-al kyl , 1-4C- al koxy- 1- 4C al kyl or the group -CO NR31 R32,

wher e %%%p'oénd@bﬁi 'éﬁlggonneM ?&b@édﬁﬁdu;armyr%%&ed]are #Hos@biityd fomiulal1-4.Gh ahioxy - 1
-4C-al kyl and R32 is hydrogen, 1-7C alkyl, hydroxy-1-4C-al kyl or

1- 4C al K¥xyBl-4€28ky| " or where V\D 2004/ 046144 PCT/ EP2003/ 012787 10 R31
and R32 H20g6d h@fogen, ﬂczﬂoawl'tynqﬁatmgemitrogen atomto which both are bonded, are

a pyrr Oll‘}!?dl I‘JOB Fg ;p sutlon Ian%odeng‘c'eg ggr%&tlnoco I}I'4JC aﬂ'lgxgllhlwrjog) &€ %&WWM@ I:alkoxy-1-
nmor phol i Lﬂ?
4C alkyl or the group -CO-NR31R32,
where
R31 is hydrogen, 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 morpholino group,
R3b is hydrogen,
R4 s hydroxyl,
R6 s hydrogen, 1-4C-alkyl or 1-4C-alkoxy,
R7  is hydrogen,
X is O (oxygen) or NH,

and their salts.

Among the compounds of embodiment 1, the optically pure compounds of the formula 1-1*



R3b is hydrogen, Z has the neaning -CHR4- or -CHR4-CHR5- where R4 is
hydroxyl, R5 is hydrogen, R6 is hydrogen, 1-4C-al kyl or 1-4C- al koxy, R7

i s hydr og®0,2004/44614® (oxygen) or NH, and their salts. Cooparecs/oof787
enbodiment 1 to be particularly enphasized are those of the formula 1-1, in
which Rl is 1-4Calkyl, R2 is hydrogenjil 1-4C-al kyl or halogen, R3a is in
the 6-position and denotes _carboxyl, -CO 1-4C-al koxy, hydroxy-1-4C-al kyl,

1- 4C- al koxy- 1- 4C—a|ky| S;gizf group -CO NR31 R32, where R31 is hydrogen

kyl
dr

1-7C al kyl , hyddax or 1-4C-al koxy-1-4C-alkyl and R32 is
hydr ogen, 1- 7C- al ky
where R31 and R32
bonded,
or norpholi

, M -34-4Cal kyl or 1-4C al koxy-1-4C-al kyl, or
Qgeths including the nitrogen atomto which both are
:-.=\rrol|iino,|\I pi peri di no, piperazino, N 1-4C-alkyl pi perazino
oup, b is hydrogen, R4 is hydroxyl, R6 is hydrogen,

1- 4C- al kRl wal’koxy, R7 is hydnogen, X is O (oxygen) or NH  and
their salts. t he conpounds of enbodinent 1, the optically pure
conmpounds of the ~[£?Ia 1-1* WD 2004/ 046144 PCT/EP211113 /111 2 7 8 7 11
R2

are preferred.

Among the compounds of embodiment 2, the optically pure compounds of the formula 1-2*

(1-2%)

are preferred.

Preferred exemplary compounds of the formula 1-2* are those, in which

R1  is 1-4C-alkyl,

R2 s 1-4C-alkyl,

R3a is in the 6-position and denotes carboxyl, -CO-1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkyl or the group
~-CO-NR31R32,
where
R31 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl and
R32 is hydrogen or 1-4C-alky),

R4 is hydroxyl,

R5 is hydrogen,

R6 is hydrogen,

R7 is hydrogen,

X is O (oxygen) or NH,

and their salts.



R3a NN RL R6 R7 (1-1*) R4 are preferred. Anong the conpounds of
enbodi nent 2, the optically pure conpounds of the fornula 1-2* R2 R3a N
rRL -N R80X004R461(41-2') R4 R5 are preferred. Preferreacemromsanys?
conmpounds of the fornula 1-2* are those, in which Rl is 1-4Calkyl, R2 is
1-4C-alkyl, R3a is in the 6-position and denotes carboxyl, -CO 1-4C al koxy.
| - 4C- al koxy-1-4C-al kyl or the group -CO NR31 R32, where R31 is hydrogen,
1-4C-al kyl, hydroxy-1-4C-al kyl or 1-4C-al koxy-1-4C-alkyl and R32 is
hydrogen or 1-4C-alkyl, R4 is hydroxyl, R5 is hydrogen, R6 is hydrogen,
R7 is hydrogen,

Selected particularly preferred compounds of the formula 1-2* are those, in which

R1  is 1-4C-alkyl,

R2 is 1-4C-alkyl,

R3a isin the 6-position and denotes the group -CO-NR31R32,
where
R31 is hydrogen, 1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl and
R32 is hydrogen or 1-4C-alkyl,

R4 is hydroxyl,

R5 is hydrogen,

R6 is hydrogen,

R7 is hydrogen,

X is O (oxygen),

and their salts.

Preferred compounds are those of embodiment 1.

Preferred exemplary compounds of the formula 1-1* are accordingly those, in which

R1  is 1-4C-alkyl,

R2 is hydrogen, 1-4C-alkyl or halogen,

R3a is in the 6-position and denotes 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 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 morpholino group,

R4 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 or 1-4C-alkoxy-1-4C-
alkoxycarbonylamino,

R6 s hydrogen, 1-4C-alkyl, 1-4C-alkoxy or halogen,

R7 is hydrogen,

X is O (oxygen) or NH,



X is O (oxygen) or NH and their salts. W 2004/046144 PCT/EP211113 /111 2
7 8 7 12 Selected particularly preferred conpounds of the formula 1-2* are
t hose, i nwohwetnssRl is 1-4Cal kyl, R2 is 1-4C al kyl, R3acrEpeovsinzs7

6- position and denotes the group -CO NR31 R32, where R31 is hydrogen,
1-4C-al kyl or 1-4C-al koxy-1-4C-al kyl a8 R32 is hydrogen or 1-4C-alkyl, R4
is hydroxyl, R5 is hydrogen, R6 is hydrogen, R7 is hydrogen, X is O
(oxygenkpd thainshitkheir salts. Preferred conpounds are those of enbodinent 1.
Preferred exenplary conpounds of the fornmula 1-1* are accordingly those, in
which Rl is 1-4Calkyl, R2 is hydrogen, 1-4C-alkyl or halogen, R3a is in

t he 6- p@sititilary padichredenpbamds afthoioyrhyla 1-CCrré thdHEe, an wWiaishy ,

1-4C al %qu ]1_4# I%ll kyl, 1-4C al koxy-1-4C- al koxy-1-4C-al kyl or the group
- CO- NR3 > ere€ R31 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-al kyl or
1- 4C al Raxyisi-4iz=ilkyl and R32 is hydrogen, 1-7C-al kyl, hydroxy-1-4C- al kyl

or 1-4Cg Ek%yméﬁlngl@é]rk%Ad’dﬁR StedVRERy RBD- ARELaRSS), ’4-@@%th>@,£1-4¢@"2§/|'édthegrohbe

nitrogen atomto whic are bonded, areapyrroll i'no p! peri di no
pi per azi no, -¢Q-NRERIZ ky| pi perazi no or norpholino group, R4 is hydroxyl,
1-4C al koxywh@réo substl tuted 1-4C al koxy, 3-7C-cycl oal koxy,

3-7C cycloal k¥ is hydrogen 1-4C-alkyl, hydroxy-1-4C-alkyl or 1-4CG-alkoxy-1-4C-alkyl and
R32 is hydrogen or 1-4C-alkyl,
R4 is hydroxyl,
R6 is hydrogen,
R7 is hydrogen,
X is O (oxygen) or NH,

and their salts.

Selected particularly preferred compounds of the formula 1-1* are those, in which

R1 s 1-4C-alkyl,

R2 is 1-4C-alkyl,

R3a is in the 6-position and denotes the group -CO-NR31R32,
where
R31 is hydrogen, 1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl and
R32 is hydrogen or 1-4C-alkyl,

R4 s hydroxyl,

R6 s hydrogen, 1-4C-alkyl or 1-4C-alkoxy,

R7 s hydrogen,

X is O (oxygen) or NH,

and their salts.

Within the selected particularly preferred compounds of the formula 1-1*, those in which X is O (oxy-

gen) have to be singled out.

Particularly preferred exemplary compounds are those of formula 1-1* in which R1 is methyl, R6 is
hydrogen, R7 is hydrogen and the substituents and groups R2, R3a (in 6-position), R4 and X have the

meanings given in the following table 1,



al koxy,

hydr oxy- | - 4C al koxy,

1- 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- cyclwal2kgao4d144C- al koxy- 1- 4C- al koxy,
am no,

hal o- 1- 4C- al koxy,

nmono- or di

1- 4C- al kyl car beoy/rrz403/012787
-1-4C- al kyl am no,

1- 4C- al kyl car bonyl am no, 1-4C- al koxycd#bonyl am no, nono- or
di - 1-4C al kyl am no-| - 4C- al kyl car bonyl oxy or 1-4C-al koxy-14C-
al koxycggheny! am no, R6 is hydrogen, 1-4C-alkyl, 1-4C-al koxy or hal ogen,
R7 is hydrogen, X[1s O toxygen) or NH, 21) 1)41046144 PCT/ EP211113 /111 2
78 7 13 and thghs 385 Dﬂff"‘u'a{ly prcfer*“d eefpoghas| of the fornul a
1-1" are those, icMhi pdoNBH)LS 1-4C-abkyl, R2 is 1-4C-a|lKyl| R3a is in the
6- position and dephotes i E yl, -CO ]-4C— al koxy, 1-4C- alkoxy-1-4C-al kyl or
the group -CO NRBL P?J"g % R3t—+shydregen,—1=4C=at \’5*:9
hydr oxy- 1- 4C- al ky|clor {c@@GCakkoxy- 1- 4(:0&! kyl and R32 isiHWydfogen or
1-4Cal kyl, R4 is drpxyl, R6 is hydrpgen, R7 is hydropggny Xis O
6 Z‘\nl + al Q. ! — 1 r

(oxygen) or NH, re-tpert—salts—Setegctedparticotarty preferred conpounds
of the fornula 1-]1 argCoOkigse, in whidPH Rl is 1-4C al kyINHR? is
1-4C-al kyl, R3a i SC‘i nt -position g denotes the grougy- €O NR31 R32,
where R31 is hydregentr=4Calkyl—or—i-4Catkoxy-1r—4CalKyi|and

CHs; | CON(CHs), OH 9)

H CON(CHs), OH o)

Cl CON(CHs)» OH 0O

CH; | CONH, OH 0

H CONH, OH 0

Cl CONH, OH )

CHs | CONHCH,CH,0H OH NH

H CONHCH,CH,0OH OH NH

Cl CONHCH,CH,OH OH NH

CHs | CH,OCHs OH NH

H CH,OCHj; OH NH

Cl CH,OCH; OH NH

CHs; | CONHCH,CH,0OH OH 0

H CONHCH,CH,0H OH 0]

Cl CONHCH,CH,OH OH 0

CHs |CH,OCHs OH 0)

H CH,0OCH; OH 0

Cl CH.OCH3 OH 8]

and the salts of these compounds.

Particularly preferred are the compounds given as final products in the examples, and the salts of

these compoun

ds.

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

pounds, for example according to the reaction schemes given below. The synthesis is carried outin a

manner known to the expert, for example as described in more detail in the following examples.

The starting compounds are known, for example from WQO89/55708 (e. g. methyl 8-amino-2,3-
dimethylimidazo[1,2-a]pyridine-6-carboxylate), WO01/72754 (e. g. ethyl 8-benzyloxy-2,3-dimethyl-



R32 is hydrogen or 1-4Calkyl, R4 is hydroxyl, R6 is hydrogen, 1-4C- alkyl
or 1-4Cal koxy, R7 is hydrogen, X is O (oxygen) or NH, and their salts.
Wthin t woeddatrmd particularly preferred conpounds of pChaErR@soudzar 1- 1*,
those in which Xis 0 (oxy- gen) have to be singled out. Particularly
preferred exerrpl ary corrpounds are thosdsof fornmula 1- 1 *in which RL is

I S dro en, n he subs ents a groups Rz,
R3a (| n‘"8d3&8[§ rzfq]'é’ﬁ‘?‘” a@ﬁ’&"a}@ I‘?%&ﬁﬁ%ﬁ%&n% RELYHIY 'H’e RXWH‘VP g?] owi ng
tabl e 1diméByRdifidppt 104 6yiridihe R THelr P21 el dr8parddldsing analgolis piogessBiEpbel,.Z2 R2 R3a R4
NH H

CO\IHZ Oggﬁﬂ%%e%sc%%ﬂg&ﬁ ISW i INWhrtr%recp\' (%Egﬁargj Nﬁ' les:;"ﬁ';3 ngig;%z\l@w
O CH3 Btaufey cegtiomeng rem&emwedanesemr% R@ﬁ%‘ Ndlrss*eamér-ﬁéﬁ“ &hefH  H
CONHCH  ©bt. BebriinHrive. 1 1982 COBIHGHgStker aDisuliStikubdid alkyl-, alkoxy- or halogeno-epoxyindanes can

be prepared from the corresponding substituted indenes by methods known from literature (e.g. epoxi-

dation) or by the general method known to the expert as depicted in scheme 1.

Scheme 1:

Preparation of substituted epoxyindanes

R6 hydroxy-halo- R6 OH R6
addition base O
‘ —_— Br —_——
R7 R7 R7

Scheme 2:
Preparation of compounds 1 where X = O (oxygen) or NH, Z = -CHR4-, R4 = hydroxyl and any desired
substituents R1, R2, R3a, R3b, R6 and R7

R2
R3a

R2
R3a R6 \
3b~@\\ R1 + @iy] dioxane/H,0 R1
PN Ay
XH rac.

The reaction steps outlined above are carried out in a manner known per se, e. g. as described in more
detail in the examples. The derivatization, if any, of the compounds obtained according to the above
Scheme 2 (e.g. conversion of a group R3a into another group R3a, or conversion of the hydroxyl group
into an alkoxy or ester group) is likewise carried out in a manner known per se, e. g. as described by
way of example in international patent applications WO 00/17200 and WOQ1/72757. If compounds
where R3a = -CO-NR31R32 are desired, an appropriate derivatization can be performed in a manner
known per se {conversion of an ester into an amide) at the stage of the 8-berlzy|oxy-6-ethoxycarbonyl

compound (cf. WOO01/72757) or after the debenzylation/reduction, or alternatively also at a later point in



CH3 CH20OCH OH NH H CH OCH3 OH NH O CH2OCH3 OH NH CH3 CONHCH CH OH OH 0
HCOHCHCH OHOHO0O C CONHCHCH OHOHO0O CH3 CHOCHOHO HCHOCH3I OH O
C CH OCHsoGhh4d46mad t he salts of these conpounds. Part ipcuiezedog/opz7ef err ed
are the conpounds given as final products in the exanples, and the salts of
t hese conpounds. The conpounds according to the invention can be

synt hesi sed from correspondi ng starting com pounds, for exanple according
to the tgactieQRbsNeidFediciRtsEel MuwisERarrSY Bt e nBnre ki b O, RHExdnibic?
manner knova 0 t@goixpert for exanple as described in nore detail in the
fol | owi Hig"® yéjf‘r‘fﬂe OFhe starting conpounds are known, for exanple from
W)99155706 (e. g. nethyl 8-am no-2, 3-

O A SRR AL I B e
i mi dazo[novn rm3neet in@nalegydo krampSRIPeUNdy. Aerngyely1depvaizations — tpr example at posmon
8- benzy l3axyn GrsGBE BB Bithe Stagks of HeBBBYAaTH dpig ﬂ{ué pgssﬁn]eo%,rr b%n%) sBFin§ NeY

can be prepared using anal opgous process steps. ane 1 s

describ ameB?‘p@*BPS?rW%fe RA AW q:prewg tQfRRoMndspvhere R%‘eSHéW (by “SWW regdion andoc .
1942 64ubse&jb2:t reﬁant.o@nmm REre(Ci 6r BY@yechiorinatidR OXbrbrAFaida), sm@re¢a29= pra; gﬁ Boyd

N. in Trans 6
gener al (L BE eP P PR OmaPREy o B Srap St eaenyT NasR 62 ~Afpoae

pr epar e(dorfyﬂ nomt thecarrespapdipe bdme gospdhist by ticatalted exbdnylatier). hods known from
literature (e.g. epoxi- dation) or by the general nethod known to the
expert as depicted in scheme 1. Scheme 1: Preparation of substituted
epoxyi ndBR YO fREPISR FerMlodiustrate theinmention i areater detab willkouyestricting 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).



Br %/ R7 R7 R7 Schene 2: Preparation of conpounds 1 where X = 0 (oxygen)
or NH Z = -CHR4-, R4 = hydroxyl and any desired substituents Rl, R2, R3a,
R3b, R6 awo 20m/iR214k3a R3!; N ~ R6 R3b R3b Rl + di oxane/ FCT@PR®3R1278R7 X XH
rac. R7 / OH The reaction steps outlined above are carried out in a nmanner
known per se, e. ¢g. as described in norld detail in the exanples. The
derivatization, if any, of the conpounds obtained according to the above
Schene x?"g‘."@? conversion of a group R3a into another group R3a, or
conversion of the hydroxyl group into an al koxy or ester group) is

|i kewi s¢. O@éthyi®d¢ahs-2 81y dfERAR PYHUeRAEM1S)-28-diflethPSimitR3 61112086 rRifhe- VY
of exarrgl gﬁ?tny?ﬁternat i gﬁal pa gﬁ{fynappleﬁg‘a?i 0?15 V\l') ?)0?17200 Ez’in(l:}ﬂ%&)1I}e72757.

If conpBEAPONYIRfere R3a = - CO- NR31 R32 are desired, an appropriate
derivatization can be perfornmed in a manner known per se (conversion of an

ester i - - = B
compound {8 (BB sl AfinS s BainethyhldEadt PGP Rk RIS B NS T O

al t er nafimPbIy2-epogidndzpe gre|suirspdgsdn R0 miticxenexyg4 Lo mbwater. Prerregsion mixweis111 2 7
8 7 16stirieamt 100i7e fd%@?ﬁbﬁobm@/dbﬁduﬁnii@’baiﬂi mlpfrecip/&atb iisl@wécfé@ #akabied out in
a manney . e . . | r.0 P ~otartin

compoundt RELE 1EbredRys sHoafRTRD BraSh bR BB oy el e, e
pr epar et Aftel dnjngdivviacra AFREY°Ci 12-48 §170ghof the tikeermrpobirhgye inelated aajatcelowiass vel y,
deri vat sgi@lm®nss1=2600¢).exanpl e at position 3 - can also be carried out at
the stage of the conpounds 1. It is thus possible, for exanple, starting

from conpounds where R2 = H, to prepare conpounds where R2 = CH2OH (by
Vil sneier reaction and subsequent reduction), where R2 = C or Br (by

chl or i nat i 9arans-2 RISy dre2iHg Bloxy Wikddhy Riio) 23Ry I-imidazo[1,2-a]pyridine-6-

carboxylic acid

2.0 g (5.7 mmol) methyl 8-(trans-2,3-dihydro-2-hydroxy-1-indenylamino)-2, 3-dimethyl-imidazo[1,2-
ajpyridine-6-carboxylate are suspended in 100 ml dioxane and 20 ml 2N aqueous sodium hydroxide
and heated to reflux. After 1 h the reaction mixture is cooled down, evaporated in vacuo to 1/4 of its
volume and 50 ml water are added. The pH of the mixture is adjusted to pH = 7 by adding 2N hydro-
chloric acid and the flask is placed in an ice bath. After 30 min, the precipitate is collected, washed with
water and dried in vacuo at 50 °C to yield 1.4 g (73 %) of the title compound (m.p. 246-249 °C).

3. 8-(frans-2,3-Dihydro-2-hydroxy-1-indenylamino)-6-[N-(2-methoxyethyl)-amino-carbonyl]-2,3-
dimethyl-imidazo[1,2-a]pyridine

1.4 g (4.1 mmol) 8-(frans-2,3-dihydro-2-hydroxy-1-indenylamino)-2,3-dimethyl-imidazo[1,2-a]pyridine-6-
carboxylic acid and 1.7 g (5.3 mmol) O-(1H-benzotriazol-1-yl)-N,N,N’, N'-tetramethyluronium tetra-
fluoroborate (TBTU) are suspended in 100 ml dichloromethane. After stirring for 20 min, 0.71 ml (8.2
mmol) 2-methoxyethylamine are added to the reaction mixture. After 1 h at room temperature, a further
amount of 0.2 ml (2.3 mmol) 2-methoxyethylamine is added and stirring is continued for 1 h. The reac-
tion mixture is extracted with saturated aqueous sodium hydrogencarbonate, the organic phase is
separated, dried over anhydrous magnesium sulphate and evaporated. Purification of the residue by
column chromatography on silica gel using dichloromethane:methanol (20:1) and crystallization from
methanol/diethyl ether yields 0.9 g (56 %) of the title compound as a colourless solid (m.p. 190-191

°C).



(fromthe correspondi ng brono conpound using the Sonogashira reaction) or
where R2 = al koxycar- bonyl (fromthe correspondi ng brono conpound by netal
cat al ysedwoanbiorayidat i on). The fol |l ow ng exanpl es serve wPoTiEPRasSIEBE t he
invention in greater detail without restricting it. Likew se, further
conpounds of the formula |I whose pr eparléti on is not described explicitly

can be red al.ogo Irqu fa er seto
t he perg'o @ 'Fé‘g) ﬁ%dr?'%q‘ g?"%yué'?ﬂg (?lTs'?o e (bg}l gir 0C- %'Eotec ’mf}gs The
abbr evi dhmetbhvl-mmdam[bﬁdhﬂvfldmem nute(s), h for hour(s). WO 2004/ 046144

PCT/ EP2003/ 012787 17 Exampl es 1.

Met hyl 8- (t 2, 3- d d d 1
o Al py P8 (8 IR B TR Oy ARG S g Py midasSit 2Elpydes 2 O
8- am nos%arﬁeﬂmmmgddl&ﬁ gléiz ¢[rim@) -@)-( ¥irbedzatrazg-1eydb N Nate waragtbylur&idm gatre 137
ol Lads GRONY TR48) & e SpeRiaRPIANA dehioRAyithe HPXARF(ABIA b mEHRE - The

reaction tirre 100 C for 2. ter cooli 9 In an
i ce bat (P8 Mh'éetb?r@ﬁlafﬂ ng@%toltge regttios FydHe- £Hg" Ws{g'ﬂé‘ﬂ 16\?/@{ ROREBRE att!"ﬁeth?)r oduct
I 'S suspeRdes miku@ :mmtauécewmsaa:rqnémmmls satidmawdrbgemearpdnald. Taadrghiid presed by
suc- ti Af 7 l.
conpoun ep(,gllraetealt g(ﬁd q[er'Oa[;l. gdrghs rﬁ"icgg%"']ﬂé g@&ag ?n%ic?? %o%te(d E%e/peigge lgaéséi\}etd i£10
8- (t r ans! dictiorpnpanepand 50yl digteylather precersge éﬁ?fﬁb’f'UQf"BijWe“thﬁWepipi‘ﬁt%i528'{1 2-a]
gyEI di NecRd, wRHhEDXH didthyREthek a?]d@lngj_ lfzga&/olffﬁ@béz ?83@2{7%“’/&) ofthert]ltlcla compo;nd as[a ,
trans ;Qxy-1-i ndenyl am no) - 2, 3-di net hyl -i m dazo[ 1, 2-
al pyri dlﬂ%uréss(:%? %&WI%?W%(% suspended in 100 m di oxane and 20 m 2N
aqueous sodi um hydroxide and heated to reflux. After 1 h the reaction
m xture i s cooled down, evaporated in vacuo to 114 of its volunme and 50 m

wat er are added. T H._qof the e i j 2N
v o- 1 BB 20 Rne 2erepp o derylafind N e Ramin-Bibam b 4 PRy, ¢

t he pr ednidazafl,2-ajpyridiok| ect ed, washed with water and dried in vacuo at 50 C
toyield 1.4 g (73 % of the title conmpound (mp. 246-249 C). 3.

8- tran523D| dro -1 -inden rretho hJ m no-
ca§ bony P934 ""Hg/ %’[aﬁﬁ/ d[yliroéx' ‘T{"dﬁn&]}"’l”ﬂzq) 25’[%%%6 'T'ﬂa@ Pﬁl ahed'

8- (t r ansaBox3tickdiyahda- ngedﬁmmyeél(qﬁi-bd&nmhmlmwbr)\khwm detraptethylurdnivimdtalza] 1, 2- a] p
yridi r'eflgoro %tggﬁfbigre@%pgn%aq &(Nznl cﬂcl’ﬁol?on?{etﬁumla)\dom ml (6.0 mmol) mfethylamme (8

O (1H benzotria tranet 1 l'uroniumtetra- fl uoroborate
(TBTU) Mis e@@%@eﬁi@ié‘éﬂeﬂﬁﬂ tmﬁtﬁaﬁ‘l‘ond‘i“lﬁthﬂedﬁf&ﬁ'ré‘tfwg 3 Ghpiprepm Eemprefait%“g thegpacsipn i n,

0.71 M nfBurdis hydrolyzed with saturated aqueous sodium hydrogencarbonate and exiracted with ethyl ace-

tate. The combined organic phases are dried over anhydrous magnesium sulphate and evaporated.
Purification of the residue by column chromatography on silica gel using dichloromethane:methanol
(20:1) and crystallization from diethy! ether/light petroleum ether yields 0.2 g (20 %) of the title com-
pound as a colourless solid (m.p. 143-144 °C).

6. 8-(trans-2,3-Dihydro-2-hydroxy-1-indenylamino)-2,3-dimethyl-imidazo[1,2-a)pyridine-6-

carboxamide

3.0 g (8.9 mmol) 8-(trans-2,3-dihydro-2-hydroxy-1-indenylamino)-2,3-dimethyl-imidazo[1,2-a]pyridine-6-
carboxylic acid and 3.7 g (11.6 mmol) O-(1H-benzotriazol-1-yl)-N,N,N’,N'-tetramethyluronium tetra-
fluoroborate (TBTU) are suspended in 150 ml dichloromethane and the mixture is stirred 1 h at room
temperature. After ammonia gas is passed through the flask for 1.5 h, the reaction mixture is poured
into 200 ml saturated aqueous ammonium chloride. The pH is adjusted to pH = 7 by adding 6N hydro-
chloric acid and the mixture is extracted with dichioromethane. On evaporation of the organic phase,
the product begins to crystallize and the precipitate is collected to yield 0.27 g (10 %) of the title com-
pound as a colourless solid (m.p. 162-163 °C).



mol ) 2-met hoxyet hyl am ne are added to the reaction m xture. After 1 h at
roomtenperature, a further anount of 0.2 m (2.3 nmol)

2- met hoxywohyesabrae i s added and stirring i s continued fPom/EP2003/07T4787 r eac-
tion mxture is extracted with saturated aqueous sodi um hydrogencar bonat e,
the organic phase is separated, dried®ver anhydrous nmagnesi um sul phate
and evaporated. Purification of the residue by colum chronmatography on
silica gel using dichloronethane: methanol (20:1) and crystallization from
met hanol7/ ditayisyhydedxye;3-gimethyd-intid8zaf1,2-alpyiline-carhoxylatel e conpound as a
colourless solid (mp. 190 191 C) WO 2004/ 046144 PCT/ EP2003/ 012787 18 4.
8-(trans-2,3-D ihyd ro-2 Xy-1-indenyl am no

N, N-di met h m .
i no- car BoRiptignof 819 g @¢ ﬁﬁ't”l’ﬂl'letrlyh? genzyieyy12 SRRy an;}s&g]erubne(%c§¥q@me)m
- 8- (t r asg nl efBarhl BYigkirogeRatey dverX)6-d +0MEE/CY1 BariHaOpr 24 13 Tt catdlysy Is-fiterediaif afdl, 2- a]
pyridin [ nrﬂ&f%{ %
-0 (1H ghen@ I’Isg.\g%)?g %‘& ﬁ%q\?’%g%”gﬁcn{g tea'gl '%%dnf& h)?l Strrllle rut%g'ltvg 5roag-(s? I/l)JSfrtg orate
( TBTU) aﬂ@cmmwomrlqsg@owmeﬂ éH-&lofret hane and 3.2 ml (17.8 mol)
dimethylamne (5.6 Min ethanol) are added to the reaction m xture. After

stirring for 16 h at roomtenperature, the reaction mxture is extracted
w th saturated aqueous sodi um hydrogencarbonate. The organi c phase is
separ at 8d, 8-{rane¢, mhydram-lwrmsl--ndgwmmwun?}hﬂﬂ@l@mévﬁ&m&dmeeﬁj The

resi duech,sboq“mtd/ed in 10 m dichloronmethane and 50 m diethyl ether are
added. After stirring for 30 mn, the precipitate is col- |ected, washed
with diethyl ether and dried in vacuo to give 2.35 g (73 %9 of the title
conpoundoassuspension 6iTrd @63.25whaletiyrB hydrag e Jdigedy-imigiazol1,2-a]pyridine-6-

8- (11 angzdodi Q’Mdiripg %5@%8?‘%’2 Iepoxylndane m 150 m! methanol and 15 ml water are added 8.8
-indenyl am no) - 6- (N\- ayI am no- caf bo

imd azo["]! tripthy W}elaap H@ rqa céongml(( reys AsAL %/ t0’50 C %r go neAfte¥coollng down, 100 ml ethyl
8- (t r ansctatd ath duyldd andhdiyrecipitele id collectedpy @iratinm)A edrddireredf mpkeripimngtatiesl, 2- a] p
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N, N, N -tet urontumtetra- | uor obor at e Sp en
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hydr og el ia cglg r? |c§ bs r ac Q%X&eeﬁﬂ hh7 kﬁﬁatdglrﬁ&%ﬁ qild?}géﬂ%qgﬁcﬁ gfgfepéﬂ dmn thani c
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di chl or qnet hane; ne d crystallizatia

et her/ | %&mon bsea[cPISYeéi&%?Erﬁﬁo&over si]?ca ngélSlEg lclzl%ram guanefm%}ﬂano actefjé gc:tidq%.% 1:0.2) as
eluent. Crystallization from methanol/diethyl ether yields 2.3 g (22 %) of the title compound as a colour-
less solid (m.p. 228-231 °C).

9. 8-(trans-2,3-Dihydro-2-hydroxy-1-indenyloxy)-6-(N,N-dimethylamino-carbonyl)-2,3-dimethyl-
imidazo[1,2-a]pyridine

2.0 g (5.7 mmol) 8-(trans-2,3-dihydro-2-hydroxy-1-indenyloxy)-2,3-dimethyl-imidazo[1,2-a]pyridine-6-
carboxylic acid and 2.4 g (7.4 mmol) O-(1H-benzotriazol-1-yl)-N,N,N’,N'-tetramethyluronium tetra-
fluoroborate (TBTU) are suspended in 100 mi dichloromethane and 2.1 mi (11.4 mmol) dimethylamine
(5.6 M in ethanol) are added to the reaction mixture. After stirring for 3 h at room temperature, the reac-
tion mixture is hydrolyzed with saturated aqueous sodium hydrogen carbonate. The organic phase is
separated and the aqueous layer is extracted with dichloromethane The combined organic phases are
dried over anhydrous magnesium sulphate and evaporated. Purification of the residue by column
chromatography on silica gel using dichloromethane:methanol (20:1) and crystallization from metha-
nol/light petroleum ether yields 1.18 g (57 %) of the title compound as a colourless solid (m.p. 182-184
°C).



pound as a colourless solid (mp. 143-144 C). 6.

8-(trans-2, 3- D hydr o- 2- hydr oxy- 1-i ndenyl am no) - 2, 3-di net hyl -i m dazo[ 1, 2- a]
pyri di ne-wo 20@vdaenanm de 3.0 g (8.9 mmol) PCT/EP2003/012787

8- (trans- 2, 3-di hydro- 2- hydr oxy-1| -i ndenyl am no) - 2, 3-di net hyl -i m dazo[ 1, 2-a] p
yridi ne-6- carboxylic acid and 3.7 g (2.6 nmol)

O (1H benzotriazol-1-yl)-N,N,N ,N -tetranethyluroniumtetra- fluoroborate
(TBTU) are suspended in 150 m dichl oromethane and the m xture is stirred 1
hat room tenperature. After ammonia gas is passed through the flask for
1.5 h, 2 jp@at ur at ed aqueous

anmoni um g"n’f"‘@% o g‘%ﬂétﬁgii%ﬁﬂis%@mﬁugﬁﬁ d yEﬂg/maddi ng 6N hydro- chloric
acid and the m xt ure is extracted with dichloromethane. On evaporation of
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8.0 9 (%c%n'gmh)as%tcbwhrless solid (m.p. 164-165 °C).
8- benzyl oxy- 2, 3-di net hyl -i m dazo[ 1, 2- aj pyri di ne- 6-carboxyl ate in 80 m

et hanol is hydrogenated over 0.8 g 10% Pd/C (1 bar 1-12) for 24 h. The
catalyst is filtered off and the filtrate is evaporated. The oily residue

is crysyflg. (t:%ﬁg-z%fmﬂird?bﬁlﬁiyﬂox?hhﬁdienytbxw-elﬁheﬁm rﬁetﬁ?@ S4infdthyl-ifidado[1,b-e
conpound, as .a col ourless solid (mp. 219-221 C

8- (t r an8lPYNANgy vy o- 2- hydr oxy- | -i ndenyl oxy) - 2, 3- d| met hyl -i nmi dazo[ 1, 2- aj pyr
i di ne-6- carboxylic acid To a suspension of 7. 3 g (31.2 mmol) ethyl
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not her uor on'evaporation anount of precipitate I's

which i §”%M§’B’éﬁi’ﬂl§ﬁ°lisrf”@”e%"32ﬁﬁl?f@t%”dfﬂ@}’ofﬁte%PBW&H@”%WGG@'W bQF\P"éfEﬂJeous

sodi um thlth%grﬁﬁhy offstiied gdrasihg mmlwadahaﬂeeﬁétmanow(em 1)lyidids 0.1 es5r%3at thieditte i Xt ur e
IS evaporated to diluted with 15 m nethanol. The
flask i$§° %C]uﬁ%@sacodougﬁsslsgedsm?hﬂgﬁ"' e pHis adjusted to pH = 7 by adding
6N hydrochloric acid. After 30 mn, the t hi ck suspension is diluted with

20 nl mab heaBenzyRagteii ||¢-&Fr@t11ylhvmﬁ¢165m6ﬁyl) 26-aRsctnd-iBidago[PR-alfyigineal i s
obt ai ned by evaporation of the nother liquor. The total amount of crude

product is 6.75 g. Further puri-
To a solution of 51.5 g (155 mmol) 8-benzyloxy-6-bromo-1,2-dimethyl-imidazo[1,2-a]pyridine in 300 ml

tetrahydrofuran and 50 ml triethylamine are added 5.15 g (23 mmol) palladium(il) acetate, 24 g (92
mmol) triphenylphosphine and 800 ml dimethylamine (2 M in tetrahydrofuran). The mixture is trans-
ferred to an autoclave and carbonylated (6-10 bar carbon monoxide pressure, 120 °C) for 16 h. The
reaction mixture is cooled down, filtered and evaporated. The residue is dissolved in dichloromethane,
extracted with water and evaporated. Purification of the residue by column chromatography on silica
gel using dichloromethane:methanol (13:1) yields 41 g (81 %) of the title compound as a colouriess
solid (m.p. 160 °C).

13. 6-(N,N-Dimethylaminocarbonyl)-8-hydroxy-2,3-dimethyl-imidazo[1,2-a]pyridine

A mixture of 40 g (124 mmol) 8-benzyloxy-6-(N,N-dimethylaminocarbonyl)-2,3-dimethyl-imidazo(1,2-
a]pyridine, 15 ml (154 mmol) 1,4-cyclohexadiene and 4 g 10% Pd/C in 400 ml ethanol is heated to
reflux. After 3 h, the reaction mixture is cooled down, diluted with 400 ml dichloromethane and filtered.
On evaporation, a precipitate is formed which is collected and dried in vacuo to give 24.5 g (85 %) of

the title compound as a colourless solid (m.p. 278-279 °C).



fication is achieved by filtration over silica gel using

di chl or onet hane: net hanol : acetic acid (13:1:0.2) as eluent. Crystallization
from met haoabdsdisetshyl et her yields 2.3 g (22 % of the trcripP2ecnpyend as a

colour- less solid (mp. 229-231 C). 9. 8-(trans-2,3-D hydro-2-hyd

roxy- 1-indenyl oxy) - 6- (N, N-di met hyl am n@icar bonyl ) -2, 3-di net hyl -

i mdazo[1,2-a]pyrid ine 2.0 g (5.7 mmol)

8- (trans- 2, 3-di hydr o- 2- hydr oxy- | -i ndenyl oxy) - 2, 3-di net hyl -i mi dazo[ 1, 2- a] pyr
i di ne-6- carboxylic acid and 2.4 g (7.4 mmol)
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stirring for 3 h at roomtenperature, the reac- tion mixture is hydrolyzed
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et hanol is hydrogenated over 0.3 g 10% Pd/C (1 bar H2) for 1 h. The

cat al ySHslé(N‘ Nbﬁ:ﬁétﬁﬁaﬂfrfo—@a’?ﬁ’oﬁyh%3éh1’e¥h&ﬁé &ran'z‘s-@z{fc}Mtﬁwa#o-szrd si.due is
crystallized fro ? glvel g (57 % the title
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dichlor O taﬂé" rr#l%fhgr%l hz%nl?lThge ch%; oytameadls dlsso?veg |n( eAEEyI a/getac%e a%ﬂ?ea&e'dt\niltﬁ saturated
hydrogen chloride in diethyl ether to give a precipitate which is collected and dried to yield 0.6 g (34 %)
of the title compound as a colourless solid (m.p. 129 °C). |

16. 8-(trans-2,3-Dihydro-2-hydroxy-7-methoxy-1-indenyloxy)-6-(N,N-dimethylamino-carbonyi)-
2,3-dimethyl-imidazo[1,2-a]pyridine

To a solution of 0.8 g (3.4 mmol) 6-(N,N-dimethylamino-carbonyl)-8-hydroxy-2,3-dimethyl-imidazo[1,2-
aJpyridine in 16 ml ethanol and 4 ml water are added 1.0 g (6.2 mmol) 1,2-epoxy-7-methoxy-indane
and 0.48 m| triethylamine. After 4 h at 30 °C, the mixture is cooled down and partitioned between di-
chloromethane and saturated aqueous ammonium chloride. The organic layer is separated, dried over
anhydrous magnesium sulphate and evaporated. Purification of the residue by column chromatography
on silica gel using ethyl acetate:light petroleum ether:triethylamine (8:1:1) yields 0.26 g (19 %) of the
title compound as a colourless solid (m.p. 129 °C).



compound as a colourless solid (mp. 142-143 C). 12. 8-Benzyl oxy-6-(N, N-di
met hyl am n o-carbonyl)-2,3-dinethyl -imdazo[1,2-a] pyridi ne To a

sol uti on wb 28dw/Eey4( 155 Mol ) PCT/EP2003/012787

8- benzyl oxy- 6- brono- 1, 2-di net hyl -i m dazo[ 1, 2-a] pyridine in 300 m
tetrahydrofuran and 50 m triethylamné2are added 5.15 g (23 mmol)
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precipitate is fornmed which is collected and dried in vacuo to give 24.5 g
(85 %9 of the title conpound as a colourless solid (mp. 278-279 C. WO
2004/ 046144 PCT/ EP2003/ 012787 21 14. 8-[(1

S, 2S) - 2, 3- Di hydr o- 2- hydr oxy-1 -i ndenyl oxy) - 6- (N, N- di net hyl am no- car bonyl ) - 2,
3- dinethyl-imdazo(1,2-a]pyridine To a solution of 1.5 g (6.4 mmol)

6- (N, N-di net hyl am no- car bonyl ) - 8- hydr oxy- 2, 3-di net hyl -i m dazo[ 1, 2-
alpyridine in 30 M ethanol and 7.5 nml water are added 1.7 g (12.9 nmol)
(1R, 2S) - epoxyi ndane and 1.8 nl triethylamne. After 3 h at 70 C, the

m xture is cooled down and partitioned between dichloro- nethane and water.
The organic layer is separated, dried over anhydrous magnesi um sul phate and
evaporated. Purification of the residue by colum chromatography on silica
gel using ethyl acetate:light petroleumether (1:1) and crystallization
fromdiisopropyl ether yields 1.7 g (74 %9 of the title compound as a
colourless solid (mp. 122 C). 15.
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A further subject of the invention are therefore the compounds according to the invention for use in the

treatment and/or prophylaxis of the abovementioned diseases.

The invention likewise includes the use of the compounds according to the invention for the production
of medicaments which are employed for the treatment and/or prophylaxis of the abovementioned

diseases.

EN

The invention furthermore includes the use of the compounds according to the invention for the treat-
ment and/or prophylaxis of the abovementioned diseases.

A further subject of the invention are medicaments which comprise 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 (=
active compounds) are either employed as such, or preferably in combination with suitable pharmaceu-

tical auxiliaries or excipients in the form of tablets, coated tablets, capsules, suppositories, patches



Commercial utility The conpounds of the fornmula 1 and their salts have

val uabl e pharmacol ogi cal properties which make them comercially
utilizablwo 2bewq@erstsi cul ar, they exhibit marked inhibiti eaTafP2gasiz’st aci d
secretion and an excellent gastric and intestinal protective action in
war m bl ooded animals, in particular hugéns. In this connection, the
conmpounds according to the inventio di stingui shed. b I gh

sel ect i &% §s 5FS). %{B‘fq?‘?fﬁ S‘éﬁe“&l?{}%?ftsaﬁg tﬁaa?t'é{?F OHFp%Oﬁq"gﬁdﬁlla%a%a?ﬁlY 8%l arly
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connect TGRS URGer st o0d as  meani n prevention
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di seases and |lesions (such as, for exanple, gastric ulcer, duodenal ulcer,
gastrit eraci di

can be t’éﬁ;%ué(ég s gnd a lenFs W (%l a?@émglglef ﬁ]le%Tegl%df Hé}ﬁ]fa&%e@ q-ﬁlﬁ&ﬁ)ﬂ§ L@), which
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situations nt erti to the
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f r om t hpreperiativesaselublilizensagolosangs arod eargculan, mlrm@aﬁom Premaht& amri cerpgynd agealisd  t he
ant i secfel QrhdekiRRgrties are determned. On account of these properties,

t he corrpounds of the formula 1 and their pharnacol ogically acceptable
salts are outstandingly suitable for use in human and veterinary nedicine,
wher e t Msyadivecangedndsican paadnioistemd ordiy patenterally eteninecusty/ or pr ophyl axi s of
di sor- ders of the stomach and/or intestine. A further subject of the

I nvention are therefore the conpounds accordin i nvention for use in

the trHaenRaEt it Arpreren FRRRERIPALS Ik hyran mediclis o @ 'H”P‘ieb‘tﬁ%actw? Smpoyad(siip fhe
i nvent i edseldf kravddatnidtaddrLid @ slailyheseisiapprioxitiatelydoitpo apmisxiraatelp R0lipnejeraiy 086 to
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treat rren't nti1 oned di seases. | nvent i on
further ITEW@'U@W@%*Q?(!@@C“EGN@ theglesitel resylt e Bigysasai @ PACRGFAIeRYMEY: st'rﬂ'@r PHU‘e‘ﬁ‘f i on
for thetiueathe B&@bfﬁ@dﬁr@ﬁen@lﬁ%ﬂ@b&h& &ffthetd&&/eaﬂbﬁmeml)t asoaﬂeuﬂa weedmses. A

furt her Su@% e%a eﬁefeat]alﬁhbrﬁgrln t'hg npt%at? %orggghg ﬁ\gﬁr@r Bf n(f '{Hesa%tl\%rl;go or nore

compounf¥’ el r pharnmaco é acce
sal ts. Poundepetiessancinteschugage garnqualryé& CBV'%PW@%BGF%WSMGCHP eléﬁtd\mh%)%ﬁs'sse and

fam |'i apsfigndrReodraineRBageki [ 1ed in the art. As nedicanents, the

phar macol ogi cal ly active conpounds according to the invention (=
If the compounds according to the invention and/or their salts are to be used for the treatment of the
abovementioned diseases, the pharmaceutical preparations can also contain one or more pharmaco-
logically active constituents of other groups of medicaments, for example: tranquillizers (for example
from the group of the benzodiazepines, for example diazepam), spasmolytics (for example, bietamiver-
ine or camylofine), anticholinergics (for example, oxyphencyclimine or phencarbamide), local anesthet-
ics, (for example, tetracaine or procaine), and, if appropriate, also enzymes, vitamins or amino acids.

To 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 alternatively
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,



active conmpounds) are either enployed as such, or preferably in conbination
with suitable pharnmaceu- tical auxiliaries or excipients in the form of
tabl ets, woaved+sabl et s, capsul es, suppositories, patchesTWR2@00427876144
PCT/ EP2003/ 012787 24 (e.g. as TTS), emul sions, suspensions or solutions,

t he active conpound content advantageod$ly be- ing between 0.1 and 95% and
it bein%%§855|bl to obtain a harnaceutical adgiﬂjs&g%%L Q)fornl 6act y
adapt ed R ReINEATYFE USRS LAY ?W?‘B’rc'qr%fof(?%” BELT TG Gret AN oG at i on
of act i owmcif endcompinstinss dieraofiforreadraple dafitbmomyen + setrenidagele f orn) by nmeans of
the appropriate selection of the auxiliaries and excipients. The
auxiliaries and excipients are suitable for the ed .
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solubilizers, colorants or, in particular, perneation pronoters and

conpl exi ng agents (e.qg. cyclodextrins). The active conpounds can be
adm ni stered 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 approxinmately 0.01
to approximately 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
treatment, simlar or (in par- ticular in the case of the intravenous

adm nistration of the active conpounds), as a rule, |ower doses can be
used. The establishnent of the optimal 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 treatnent of the abovenentioned di seases, the pharnaceuti cal
preparations can also 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, bietamver- 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 nation of the conpounds according to the



invention with pharmaceuticals which inhibit acid secretion, such as, for
exanpl e, H2 bl ockers (e.g. cinetidine, ranitidine), WK ATPase inhibitors
(e.g. onapoan®lmEei4pant oprazole), or further with so- calrcedrp@siopirer al
anticholinergics (e.g. pirenzepine, telenzepine) and with gastrin

ant agoni sts with the aimof increasingéthe principal action in an additive
or super-additive sense and/or of elimnating or of decreasing the side

ef fects; er the conbination with antibacterially active substances
(such as, for exanple, cephal osporins, tetracyclines, penicillins,

macr ol i G,'ﬁé excaildnt &s%@%&h\ﬁﬁac@én Adted g’;b%&ic‘é@ih )éecr&loﬁmihiﬂ’h@ aktloh bt he E:orﬁﬂilﬁnds
control of Helicobhac
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cef al ot kbmpouaes axcbtiing fo tbe hedrdirm imeestiyibeio G/ riutiglMentiPGH HeR(G8¢ D tBvide@ 5
| m penehn GERAY L korBERta e nfhoddIHBLE LiinpdihdY iR ineQXAfLG, LT ONi dazol e,
clarithronycin, azithro- nycin and conbi nations thereof (for exanple
clarithromycin + netronidazole). In V|em10f their excellent gastric and
i Nt est i mebtiny oFtRcédcrationditibiting hdtibnaomrthopatisedratistomadha | are suited for a
free or fixed conbination with those nedi canents (e.g. certain
antiinflammtories and antirheu- matics, such as NSAIDs), which are known
t o have ImTabiA whigh llewsy b éivence 6 ta e@mPoupdsA$ER EING I, the IREengeen Bdunds of
fornul a pént@dia@tnﬁ%ﬁhhlﬁt% acid Yecrdtibih 6hd parfused raftortich aftératiraaosdehl atimbRtratioh m
nDt|I|t§ nDdl i ng drugs. WD 2004/ 046144 PCT/ EP2003/ 012787 26
Phar mac & excel I ent gastric protective action and the gastric acid
secretion- |nh|b|t|ng action of the conpounds according to the invention
can be dgprmstrated in investigations on ani mal experinental nodels. The
conpounds according to the invention investigated in the nodel nentioned
bel ow have been provided w th nunbers which correspond to the numbers of
t hese conpounds in the ekaapl es. [l@sei ng of] Ihtiticetr et on-i nhi biting raction
on the perfused rat stonpch In T blren ﬁz i ey fqdekQks, fthe influence of the
conpounds according to the inventi 1 t hel pentagastrln-stinulated acid
secretion of the perfused rat stondch after| #traduodenal adninistration in
vivo is shown. Table A Nog—Dose ribition ofzg (Ml 7Kg) acid secretion

11 1 > 30
14 1 >30
15 1 >30
16 1 >30
17 1 >30

Methodology

The abdomen of anaesthetized 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 oesophagus and another via the pylorus such that the ends of the tubes just projected into the gas-
tric lumen. The catheter leading from the pylorus led outward into the right abdominal wall through a

side opening.

After thorough rinsing (about 50-100 ml), warm (37°C) physiological NaCl solution was continuously
passed through the stomach (0.5 ml/min, pH 6.8-6.9; Braun-Unita I). The pH (pH meter 632, glass
electrode EA 147; $ = 5 mm, Metrohm) and, by titration with a freshly prepared 0.01N NaOH solution to
pH 7 (Dosimat 665 Metrohm), the secreted HCI were determined in the effluent in each case collected

at an interval of 15 minutes.



d (% 91 >30 111 >30 14 1>30 151 >30 16 1 > 30 17 1 > 30

Met hodol ogy The abdonen of anaesthetized rats (CD rat, female, 200-250 g;
1.5 g/ kg womoduretshane) was opened after tracheotony byca/Eredsamn7spper
abdom nal incision and a PVC catheter was fixed transorally in the
oesophagus and another via the pylorus2uch that the ends of the tubes just
projected into the gas- tric |lunen, The ca,th {) | eadi n fromthe g%:[oru
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Met rohnﬁomﬁebt?eﬁfﬁﬂpéﬁ‘ﬁé@ﬂtwquﬁ Pantﬁgaég‘ﬂl‘%f“%“epar ed 0. 01N NaOH soI ution to
pH 7 (Dosimat 665 Metrohm), the secreted HC were determned in the

ef fl uen |l ect an_int l, f

2004/ 04%’59130‘15%935%%?‘8?5?@?% Wi?%eﬁ’ié ey trg?t\éa}ssé%r%%?%’ﬂg”ﬁg IEgptofiang peat by
cont i nueads (autbmaticostepdéss tonjrokby feans oB@remarthwp@rature.wnsq@)ent agastrin (left
femoral vein) about 30 mn after the end of the operation (i.e. after
determ nation of 2 prelimnary fractions). The substances to be tested
were adm nistered intraduodenally in a 2.5 m/kg liquid volune 60 mn
after the start of the continuous pentagastrin infusion. The body
tenperature of the animals was kept at a constant 37.8-38C by infrared
irradiation and heat pads (automatic, stepless control by nmeans of a
rectal tenperature sensor). 28 Patent clainms 1. A conpound of fornmula 1,
R3a R2



RbRL RE_ NR7 X (1) z inwhich RLis 1-4Calkyl, R2 is hydrogen,
1-4C-al kyl or halogen, R3a is in the 6-position and denotes carboxyl,

-CO 1-4C- al koxy, hydroxy-1-4C-al kyl, 124C al koxy-1-4C-al kyl or the group
-CO NR31 R32, where R31 is hydrogen, 1-7C-al kyl, hydroxy-1-4C al kyl or

1- 4C- al koxy- 1-4C-al kyl and R32is hydrogen, 1-7C-alkyl, hydroxy-1-4C-al kyl
or 1-4C-al koxy-1-4C-al kyl, or where R31 and R32 together, including the
nitrogen _atomto which both are bonded, are a pyrrolidino, piperidino,

pi per azi RatenticlaimE. o ky| pi perazi no or norpholino group, R3b is hydrogen, Z
has the nmeaning - CHR4- or -CHR4-CHR5- where R4 is hydroxyl, R5 is hydrogen,
R6 is hydrogen, 1-4C-alkyl or 1-4C-al koxy, R7 is hydrogen, X is oxygen or
NH  or its B gPrgound g*k"%’&%&und of formias1 29 Rea R RR6 N R7 / X

(1-1) R4 R3a
R3b N/\g—m

R6 X N

R7 X (1)

in which
R1 is 1-4C-alkyl,
R2 is hydrogen, 1-4C-alkyl or halogen,
R3a is in the 6-position and denotes carboxyl, -CO-1-4C-alkoxy, hydroxy-1-4C-alkyl, 1-4C-
alkoxy-1-4C-alkyl or the group -CO-NR31R32,
where
R31is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl and
R32is 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 morphalino group,
R3b is hydrogen,
Z has the meaning —-CHR4- or -CHR4-CHRS5-
where
R4 is hydroxyl,
R5 s hydrogen,
R& is hydrogen, 1-4C-alkyl or 1-4C-alkoxy,
R7 is hydrogen,
X is oxygen or NH,
or its salts.

2. A compound of formula 1-1



in which RL is 1-4Calkyl, R2 is hydrogen, 1-4C-alkyl or halogen, R3a is in
the 6-position and denotes carboxyl, -CO 1-4C-al koxy, hydroxy-1-4C-al kyl,
1-4C al koxy-1-4C-al kyl or the group -G89 NR31 R32, where R31 is hydrogen,
1-7C-al kyl , hydroxy-1-4C-al kyl or 1-4C-al koxy-1-4C-al kyl and R32is

hydr ogen, 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 tﬁgani t_roge'ﬁzatom to which both are bonded,

are a pyrrolidino, piperidino, pipe in N 1- 4C- al kyl pi perazi no or
nor phol i no group, R3b is hydroges, NS drexyl, R6 is hydrogen,
[ X 1S oxygen or NH, or its
fo'%“rml a 1-1, which is characterized

1-4C-al kyl or 1-4C-alkoxy, R7 1S h
salts. 3. An optically puRé.cespound
by the formula 1-1* R2 R3 Re)r R7 / X (1-1*) R4 and in which RL is
1-4C-al kyl, R2 is hydroger ol kyf* or hal ogen, R3atys in the 6-position
and denotes carboxyl, -CO 1- Xy, 1-4C al koxy-1-4C-al kyl, 1-
4C- al koxy- 1-4C- al koxy- 1-4C- al ky }qhe group -CO NR31 R32,

4

in which
R1 is 1-4C-alkyl,
R2 is hydrogen, 1-4C-alkyl or halogen,
R3a is in the 6-position and denotes carboxyl, -CO-1-4C-alkoxy, hydroxy-1-4C-alkyl, 1-4C-
alkoxy-1-4C-alkyl or the group -CO-NR31R32,
where
R31is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alky! and
R32is 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,
R3b is hydregen,
R4 is hydroxyl,
R6 is hydrogen, 1-4C-alkyl or 1-4C-alkoxy,
R7 is hydrogen,
X is oxygen or NH,
or its salts.

3. An optically pure compound of formula 1-1, which is characterized by the formula 1-1*

R2
R3a
= N \
_ )—Ri
R6 XN
R7 X (1-1%)
R4

and in which

R1 is 1-4C-alkyl,

R2 is hydrogen, 1-4C-alkyl! or halogen,

R3a is in the B-position and denotes 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



where 30 R31 is hydrogen, 1-7Calkyl, hydroxy-1-4C-al kyl or

1-4C al koxy-1-4C-al kyl and R32is hydrogen, 1-7C alkyl, hydroxy-1-4C-alkyl
or 1-4C-al koxy-1-4C-al kyl, or where R3Zpand R32 toget her including the
nitrogen atomto which both are bonded, are a pyrrolidino, piperidino,

pi perazi no, N-1-4C al kyl pi perazi no or norpholino group, R4 is hydroxyl,

1-4C- al koxy, r t - 2
cycl oal kyl - 10 g*&@;l%ﬂr%éh 1“7@013!'%/1 4@%@@& giﬁ |&1Cé@iaﬁk%km>@o alRyl Erd

4C- a 4C- al koxy,
1- 4C- al koxy- %92 'E@’QWO%W %CZ?&W!IWSWV 1346/‘@&&WI1 ‘I?h‘)?iﬂ'%‘ k@'é)"koxy, Y
3-7C-cycl oal kyheke4C al koxy-1- 4G al koxy, 1-4C al kyl carbonyl oxy,
hal o- 1- 4C- al no. .ok di
1- 4C al kyl caggﬁ%ppgﬁér:g)ge%%ﬁdn% 9()5%atn@§ er|1 g‘rﬁ‘” g&nw?x?crqopotgrar%“ Ed%icare 2
al kyl am no- 1py@lidinkyhipendiom pirexgziny, NlMC-ailkytmugramna@: adombqhoagtmpyl am no, R6
I s hydroggn, sl'hgg:roﬂ% Kyl -’f-*+C:|'aI€’(g§<aa‘El i%(guﬁ%'ﬁt O?QP*alk '§7Ef‘yé§/cf2>9ﬁ’<6 Xalfe.
oxygen or H s sal 0 or mu accordi I'ng to

claim 3, in elcaky-REG alkaxysbydiowy- 4%'@’9’ 1-Afcalkpyy 1-4Cralkoxys 114¢-alkexy-1-

6- posi ti t |
t hgoz Ir oL gn %118}@ ﬁq}g%% s%ﬂpxybc w@@m%éﬂ abké?R‘dky4%_7‘t§C?dIW1 lachSikakky! or

hydr oxy- 1- 4C3 @13y or icz?&‘-yéﬂamloiy 4('5ya§1 ﬂ(@% -allRKy. R?,'?‘i”@ hﬂTtﬁ’r“Bge?’ir dfi-1-4C-
1-4C al kyl, &dylasindy drogslkylcaRnyamnedr pgemkoxiarbonyyminodetonoX dr sdiaxqgren or
NH,or its gl%lxlgr%inoJ—4C—alkylcarbonyioxy or 1-4C-alkoxy-1-4C-alkoxycarbonylamino,
R6 s hydrogen, 1-4C-alkyl, 1-4C-alkoxy or halogen,

R7 is hydrogen,

X is oxygen or NH,

or its salts.

4. A compound of formula 1-1* according to ¢laim 3, in which

R1 is 1-4C-alkyl,

R2 is 1-4C-alkyt,

R3a is in the B-position and denotes carboxyl, -CO-1-4C-alkoxy, 1-4C-alkoxy-1-4C-alky! or
the group -CO-NR31R32,
where
R31is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alky! and
R32is hydrogen or 1-4C-alkyl,

R4 is hydroxyl,

R6 is hydrogen,

R7 is hydrogen,

X is oxygen or NH,

or its salts.

5. An optically pure compound of formula 1-2, which is characterized by the formula 1-2*



5. An optically pure compound of fornula 1-2, which is characterized by the
formula 1-2* 31 R2 R3a -N R6 X R7 (1-2*) R4 R5 inwhich RL is
1-4C-alkyl, R2 is 1-4Calkyl, R3a is kp the 6-position and denotes
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-alkyl, hydroxy-1-4C-al kyl or

1- 4G al koxy- 1-4C-al kyl and R32is hydrogen or RE 4G al kyl, R4 is hydroxyl,

R5 is hydrogen, R6 is hydrogen, R7 is hydrogen, X is oxygen or NH, or its
salts. 6. An conpound of the forml%g 1 INEL RA claim 1, whichis
selected fromthe group consisti ) .

8- (trans- 2, 3-di hydr o- 2- hydr oxy- 1-i ndenyham po N, 3-di net hyl -1 m dazo[ 1, 2- a] py
ri di ne- 6-carboxyl ate R6
8- (trans- 2, 3- Di hydro- 2- hydr oxy- 1- i
ri di ne-6- carboxylic acid R7

vl arrb(lo) -2, 3-dimet hyl -i mi dazo[ 1, 2- a] py
Wt (1_2*)

in which

R1 is 1-4C-alkyl,

R2 is 1-4C-alkyl,

R3a is in the B-position and denotes carboxyl, -CO-1-4C-alkoxy, 1-4C-alkoxy-1-4C-alky! or
the group -CO-NR31R32,
where
R31is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl and
R32is hydrogen or 1-4C-alkyl,

R4 is hydroxyl,

R5 s hydrogen,

R6 is hydrogen,

R7 is hydrogen,

X is oxygen or NH,

or its salts.

6. An compound cf the formula 1 as claimed in claim 1, which is selected from the group
consisting of

Methyt  8-(trans-2,3-dihydro-2-hydroxy-1-indenylamino)-2, 3-dimethyl-imidazo[1,2-a]pyridine-
6-carboxylate
8-(trans-2,3-Dihydro-2-hydroxy-1-indenylamino)-2,3-dimethyl-imidazo[1,2-a]pyridine-6-
carboxylic acid
8-(trans-2,3-Dihydro-2-hydroxy-1-indenylamino)-6-[N-(2-methoxyethyl)-amino-carbonyl]-2, 3-
dimethyl-imidazo[1,2-a]pyridine
8-(trans-2,3-Dihydro-2-hydroxy-1-indenylamino)-6-(N,N-dimethylamino-carbonyl}-2,3-
dimethyl-imidazo[1,2-a]pyridine
8-(trans-2,3-Dihydro-2-hydroxy-1-indenylamino)-6-(N-methylamino-carbonyl)-2, 3-dimethyl-
imidazo[1,2-a]pyridine

8-(trans-2,3-Dihydro-2-hydroxy- 1-indenylamino)-2,3-dimethyl-imidazo[1,2-a]pyridine-6-
carboxamide



8- (trans- 2, 3- D hydro- 2- hydr oxy- 1-i ndenyl am no) - 6- [ N- (2- net hoxyet hyl ) - am no-c
arbonyl]-2,3- dinethyl-imdazo[ 1, 2-a] pyridi ne

8- (trans- 2, 3-Di hydr o- 2- hydroxy-1 32
-indenyl am no) -6- (N, N-di net hyl am no- car bonyl ) -2, 3- dinethyl -i m dazo[ 1,
2-a] pyridin

8- (t rans-szﬁf@ﬂﬁizﬁ’y@hbd@ hiyreny 1-indenden) 1 2himstnginikesril Ryalaridns:€ar bonyl ) - 2,

3-di met hyl,- bolxgccg%zﬂo[l 2-a] pyridine
8-(trans-2 dr o- 2- hxdrox y-1-inden Iam no) - 2, 3-di rrethgl-lmdazo[l 2-a] py

ridi ne-638- érgﬁgg@awhu@og’zz ydroxy-1-indenyloxy)-6-(N,N- methylamlno carbonyf)-2,3-dimethyl-

8-(trans ,,g,dgz(_% Qyéjﬁyngq-ehydroxy 1-i ndenyl oxy) -2, 3-di net hyl -i m dazo[ 1, 2- a] pyri
di ne-6- car oxgllc acid 8-(trans-2, 3-Di hydro-2- hxdrox y-1-i ndenyl oxy) - 6- (N,

N- di met hyBrinse-ScaiPEdRy-praro: tindenHpxy-6- mﬁtﬂ'aiwq v-%3girethy i azo[1
8- (trans a%,ﬁ thydro 2- hydr oxy- 1-i ndenyl oxy) - 6- met hoxynet hyl - 2, 3- di net hyI
i mdazo[ 1 ridine 8-[(1

S, 2S) -2, :&[DIW )r 3 Dinyre-axtydioyridiedgmissy)-SeNMdimeaihviamingtawatsl Zat-bony !l ) - 2, 3

- dinmeth i fer-¥AelR ,122?]%3 wdihgli ne 6- (N, N Dimethyl am no-ca
rbonyl) - rgétﬁ}/ ﬁ%%{ Ear{s 1, 2, 3, 4-t et rahydr o- 2- hydr oxy- 1-

napht hal @n(yN wmeihmadarzm[:a_rbgnﬁ)f%ﬁrdlrnethel Bt(asdns 3 2 tetrahydro-2-hydroxy-1-

:;» ? gydr?]ﬁé?trﬂ%(%ﬁgéiz/%[T[E%an@ya]%ﬁg&geenyl oxy) - 6- (N, N-di net hyl am no- car bonyl ) -

8- ( t r ans-BAr3aneR Byldinpdr2-Tiydirexy Z-matepdiyll-indenyaieh§1(DXY-Hingetiamino-carbonyl)-
N-di met hyl ﬁ%%%ﬁ%lgg% b %Eﬁgg@ nmet hyl -1 m dazo[ 1, 2-a] pyridine or its salts.

7. A nedi ¢anent ‘co ound as clained in any of clains 1 to 6
and/or a 8p{ttrans-2raalalbvwgr%wqrquawaﬂmdrmu@dwlow)t Hré dbdimetytanhiae-caibeohylbdS$t omar y

phar mace d/or excipients. 8. The use of a conmpound as
cl ai med i‘éjnﬁ&ﬁ{}l Iﬁ]#%lz 1ajé%§”qt”gé]6 in and its pharmacol ogically acceptable

salts in fhesgmnufacture of a medicanment for the prevention and treatment of
gastroint estl nal di sorders.

7. A medicament comprising a compound as claimed in any of claims 1 to 6 and/or a phar-
macologically acceptable salt thereof together with customary pharmaceutical auxiliaries
and/or excipients.

8. The use of a compound as claimed in any of claims 1 to 6 in and its pharmacologically
acceptable salts in the manufacture of a medicament for the prevention and treatment of
gastrointestinal disorders.
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