; e3e6t LXT6T6#/ "~' 17 ~R 1WD Field of application of the Invention The
(nventlon relates to novel co ound h are used in the pharmaceuti cal

i ndustry as active corrpounds “‘m @ﬁ‘ﬁﬂ%ucti on of nedi canments. Known
techni cal background U. S. Pat O describes tricycilc

i mdazo[ 1, 2-a] pyri di nes havi ng v 2GH00RS ring systems fused onto thﬁy'vﬁg 2003
i m dazopyri di ne parent structure) which are said to be suitable f

treatment of peptic ulcer disorders. In International Patent Application W
95/ 27714 acid secretion inhibiting di hydropyrano [2, 3c] inmidazo [ 1, 2-a]
pyri dines a8 3BR pf Y% unsubstituted in the 7-and 8- p05|t|on
Description of the |nvent| on The invention relates to conpounds of the

formula | i iégéa anrélateglo h&/e%h'ipwnd@@himdgé ﬁ&%)i %ﬁgﬁh?rggﬁﬁt& Oin&tﬂ@y as active

substituents ogen an XY, axy,

et hoxy, |SG?1’FQ9B’<‘P§;P‘"W‘1"B‘§‘9%? GmsPtsmet hoxypr opoxy, one of the
substituents R3a and R3b is hydrogen and the other is hydroxy, nethoxy,

et hoxy, | SRbWPREMhicaBickREsMEd hoXy or net hoxypropoxy, where R2a or R2b on

t he one hand and R3a or %5 on the other hand are not sinmultaneously
hydroxy, and their salts. Suitable salts of conpounds of the fornula | are
especi al | y Ua. IPatlgeti 468400 desgrives dicyalic Infigral | Zaipyidinesenaving variaes, riigesystende fuséd t he

phar macol ogms b nyidalzepyAdivdPafentauéisre, Mhich B@ sai@I1bE Ailtatile BFFe HSGAdH: 6 pasticdi&er
customari |y ?&P th ﬂu&}iaﬁéng%éém ]S{Sii&%n %}d 45?2'% 8 a&& B%{’h%ﬁ?% Hipyc@tg% 2,3-

wat er - i nsol uple acid addition sal SUC
hydr ochl or ickimiezad ! 2@@?%?5%%505@9 d’h“’*tﬁ‘i‘b‘é‘ﬂi‘?di“it@ i randiRopifion. aci d sul furic
acid, y Déscrpfidiref Be0dveatwt i c acid, citric acid, D gluconic acid, benzoic
acid, 2- (4- hydr oxybenzoyl ) benzoi c acid butyric acid squosaIicyIic aci d,
mal efic ac';d | I atpri ctarc‘;ibd, malic acid, fumaric acid, succinic acid, oxalic
aci d, tart &0 vediep fplatesipgimpeunga pide feidal i ¢ acid, tol uenesuifonic acid,
met hanesul fonic acid or 9-hydroxy-2-napht hof c aC|d where the acids are
enpl oyed in salt preparation - depending orR#het her a nono- or polybasic

acid is concerned and dependi ng on h sglt is desired - in an equl nol ar
quantitative ratio or one dif gri ng 'ﬁieﬂ\efi\ m _Phar macol ogi cal l y
intol erable salts which can be“Nitjlal | y~obt ai as process products, for

exanpl e in the preparation ofR2breyToryy 6und¥ accor di ng to the invention on

an industrial scale, are con f\@l phar macol ogi Cﬁ| ly tolerable salts
by processes known to the pe\r‘gg d
h

inthe art. cording to expert's
know edge the conpounds of t nveption as well as their salts may
contain, e.g. when Isolated in cr

line form varying anmounts of
solvents. 8ncluded wthin the scop '

the Invention are therefore all
solvates and in particular all hy& es of the conpounds of formula | as

well °~ as all solvates and in particular all hydrates of the salts of the
conpounds of formula I. The conpounds of the formula chi ral
centers. The invention relates to all eight concei vab{\“@ rs in

any desiredwhiixi ng rati o with one another, including pur,e_enankforrers
which are gy qgﬁgtﬁylg,egdrg,u,meﬁg,t of the |nvent| on. e4 preferred enbodi nent of

the Invention la | ~~3
one ofaﬂ[ie sgbsm) anps gfa and EZb is hydrogen and the other Is hydroxy, methoxy, ethoxy,

isopropoxy, methoxyethoxy or methoxypropoxy,
one of the substituents R3a and R3b Is hydrogen and the other is hydroxy, methoxy, ethoxy,
Isopropoxy, methoxyethoxy or methoxypropoxy,
where R2a or R2b on the one hand and R3a or R3b on the other hand are not simultaneously hydroxy,
and thelr salts.

Suitable salts of compounds of the formula | are especlally all acld addition saits. Particular mention

may be made of the pharmacologically tolerable salts of the Inorganic and organic aclds customarily

used In pharmacy. Thoss sultable are water-soluble and water-insaluble acid addition salts with acids

such as, for example, hydrochloric acid, hydrobromic acld, phosphoric acld, nitrlc acid, sulfuric acid,
1



R2b ~_ R3a~NF9 ~~*) ~~, ~~"a in which Rl is nethyl or hydroxynethyl, one of
the substituents R2a and R2b !'s hydrogen and the other is hydroxy, nethoxy,
et hoxy, isopropoxy, nethoxyethoxy or methoxypropoxy, one of the

substituents R3a and R3b i s hydrogen and the other is hydroxy) netHpFyMAR 2003
et hoxy) isopropoxy, mnethoxyethoxy or nethoxypropoxy, where R2a or R2b on
t he one hardetiaacid,R8a arid, PYlucanic ddiebantdieacid) aiitihydrosybentoyiitenasict sidcmunst weid,
hydroxy, angtd)ié acdintaRic #id, ladi€ RMBmAL A, maﬂ@%ﬂ' SI%Hc &E”B&Iﬁl'sééﬂ%na% of

the invention are one
o1t oo b SE e A Sl 3 e Rl B repbesibot Geter St

et hoxy, i s@pf.opewythe aaidsiamxsrenidyekip selt preparatiok ygepending\pn whelbercs moroeor polybasic
substit Uenta& d ng%nc%ﬂféd BedPddpendinginQein saine dbdiBd OhhfTeqlifoly §liafitMive A8 ot dhei 1
salts. #ﬁ” Me odlnent (embodi nent b) of the invention are conpounds
of the for P9 PR which R1is met hyl, one of the substituents R2a and
R2b i s hydrogen and the other Is hydroxy, one of the substituents R3a and
R3b i s hydiragraconnidally tolepdtnesaits hicedah b itiallg bhiaingd, asi psarpssQPeduNts, firRkdmplaiet hoxy

or et hoxy j.qp est.onaow,efcgﬁwun Sandls bHIvBftbn STRORA B el RO IRRE ) ©f

t he |nvent|o re (o]0) one of
the substi tpﬂ?éﬁﬁ%""ﬂ&%fy {FERDIR SRS by pf?ﬁ‘ffrs?f'd‘éﬂ"”ﬁﬁﬁ'e?ﬁ?’kﬁ‘ﬂ@r'“ e afet hoxy, et hoxy,

| sopropoxy, methoxyet hoxy or nethoxypropoxy, one of the substituents R3a
and R3b ISAQMF@Q@@X@HG khé\Reddb hﬁrcohﬁom Qaneﬁl‘oﬁ%Well 'a§9‘Bﬁ'QQQ)ﬁ5€y contain,

Ergmg )C(“yﬁ:a E?X dyhe(gf iég{:a&eéi 1 ﬁggﬁ]ﬁqexfé %ar%ogﬁtﬁ GP soh/]entf ﬁ%ck.fd8$ "ht?'F scope %Fww

invention are therefore all solvates and in particular all hydrates of the compounds of formula | as well

~

- as all solvates and in particular all hydrates of the salts of the compounds of formula !,
The compounds of the formula | have three chiral centers. The invention relates to all eight conceivable
stereolsomers In any desired mixing ratio with one another, including the pure enantiomers, which are

a preferred subject of the invention.

A preferred embodiment of the invention are compounds of the formula I*

R3a= )

in which

R1 Is methyl or hydroxymethyl,

one of the substituents R2a and R2b Is hydragen and the other is hydroxy, methoxy, ethoxy,
isopropoxy, methoxyethoxy or methoxypropoxy,

one of the substituents R3a and R3b Is hydrogen and the other is hydroxy, methoxy, ethoxy,
isopropoxy, methoxyethoxy or methoxypropoxy,

where R2a or R2b on the one hand and R3a or R3b on the other hand are not simultaneously hydroxy,

and their salts.



in which R is hydroxynethyl, one of the substituents R2a and R2b is

hydf ogen and the other is methoxy, ethoxy, 6sopropoxy, nmethoxyethoxy or

met hoxypr opoxy, one of the substituents R3a and R3b is hydrogen and the
other is hydroxy, and their salts. A further enbodinent (enbodi zt ﬁmﬁ
the invention are conpounds of the formula I, in which R is hyd vﬁet ,
one of the subsiftuents R2a and R2b is hydrogen and the other is hydroxy, 3
17 MAR Z003 one of the substituents R3a and R3b is hydrogen and the other

i s net hoxy, Aeantesipent(asehepioem ) of tiediviey ave semsputss ofbe fesmy¥.opoxy, and their
salts. A funtwhiewr enbodi nent (enbodi ment f) of the invention are conpounds
of the forny 1 'ﬁ %\’n which R~i Is hydroxymethyl; one of the substituents
R2a and R2b rogen and the other is methoxy) ethox i SOpr opoxy,

nei hoxyet ho¥§ %ﬁhen%lpﬁwvﬁﬁ’@scﬁw R2p i hysfogem and H‘Bs‘t‘ﬂef wemﬁtéoxms@th%d'smom
hydr ogen and trmghopjethoxy dr metietypojaxy, et hoxy, i sopropoxy, nethoxyethoxy or

met hoxypr op &eéxfm@gw V\ﬁd&ﬁk’hﬁﬁfﬁﬁsblﬁg%ﬁnaﬁ&lmggfﬂmm pf the enbodi nents a

to f are thos arsl rogen. Parti cul arry preferred conpounds
of the enbo?i‘f’fﬂ?ﬁf atof are those in which Ra and R3b are hydrogen.
Preferred conpounds within the scope of the invention are those of

enbodi ment Qe bribd@iht (BrRbdaRRRES) bRk iRetidA¥red ddRpdABdBIkR drmullP, - ~O , B~ a
~3 ~' ~3 ~|** én whi ch
in whi
R1 is methyl,
one of the substituents R2a and R2b is hydrogen and the other is hydroxy,
one of the substituents R3a and R3b is hydrogen and the other is methoxy, ethoxy, isopropoxy,
methoxyethoxy or methoxypropoxy,
and their salts.

A further embodiment (embodiment c) of the invention are compounds of the formula I°,

in which

R1 s methyl,

one of the substituents R2a and R2b is hydrogen and the other is methoxy, sthoxy, isopropoxy,
methoxyethoxy or methoxypropoxy,

one of the substituents R3a and R3b Is hydrogen and the other is methoxy, ethoxy, isopropoxy,
methoxyethoxy or methoxypropoxy,

and thelr salts.

A further embodiment (emboediment d) of the invention are compounds of the formula I*,

in which

R1 is hydroxymethyl,

one of the substituents R2a and R2b Is hydrogen and the other Is methoxy, ethoxy, isopropoxy,
methoxyethoxy or meathoxypropoxy,

one of the substituents R3a and R3b is hydrogen and the other is hydroxy,

and their salts,

A further embodiment (embodiment €) of the invention are compounds of the formula |*,
in which

R1 is hydraxymethyl,

one of the substituents R2a and R2b is hydrogen and the other is hydroxy,



one of the substituents Ra and Rb |'s hydrogen and the other is nethoxy,

et hoxy, isopropoxy, nethoxyethoxy or nethoxypropoxy and their saits. -
Particularly preferred conpounds of enbodinent a are those of forpula 1*',
in which Ra is hydrogen and Rb is methoxy, ethoxy, isopropoxy, 17 MAR 2003
nmet hoxyet hoxy or met hoxypropoxy, an their salts. 4 1 ~ ? BAR 2003
Wth the al dnedbs th@%ulﬁﬂ’tﬂ@ftéihﬁ QﬁdmiﬁilslhydroﬁéﬁearfdQH Binbrg nfHORP leﬂ\B)Yy E%;g%ﬁd’x; ed
conmpounds accoreth0 e&@(or et’Iwr)l(ventolon may actually be mentioned by ans of
the substituen™ neani ngs Tor EP®a, R2b, R3a and R3b in the fol | owing -

Tabl e* 1 ( TaBnd their sal'f‘-“—bo a

8~9R2aBt 2bR3s 891 aCH3HOCH3 OHHCH3 HOCZ H~OHHCH3 HOCH( CH3) Z OHHCH3 HOCH2 CHz OCH3 OHHC

HsHCHBHO—i@W v s ﬁ%&%@%&h&@é%ﬁﬁ%ﬁ gﬁ

CH3HOCH2 CHZ ISt CHZ CHZ OCH3 HCH3 HOCHa CH2 CH2 0 CH3 OCH2 CHz CHZOCH3HCI i z OHHOCH3OHHC
H|CHHOCZHSHHCHEGMME&M@GH3)ZCHHCHZOHHOCHZCHZOCH3CHHCHaCHHOCHZCHECHZOCH3CHHCH

aazoanNo paye SO e BT RO DY AR i oo

CHzZCHZOCHs OCH2 PFRAEPERY> CHZ OCH3 OCHZ CHZz CHz OCH3H 5 "1 7 MAR 2003
Cont i nuat i opneo$f the jsubstituents R3a and R3b is hydrogen and the other is methoxy, ethoxy, isopropoxy,

it 1l Z2aR2t ~R3pEBOGERRSEbHhEidRrpekyHSHOHHCH3 OCH( CH3) 2 HOHHCH3 OCHZCH20 CHaHOHHC
H, OCHZ CH2 CHZ QGHRHGHHCH3 OHHOCH3 HCH, OHHOCZHSHCH3 OHHOCH( CH3) 2HCH3 OHHOCHz CH20CH
3H

CH3 OHHOCHa CH2 CH2 0 CH3 HCH3 OCH3 HOCH3 HCH3 OCZHSHOCZHSHCH3 OCH( CH3) z HOCH( CH3) 2HCH3
OCH2 CH2 0 CH3 PietsiadCt drr(pallda b 1aHI3htin G- TRtk AGHEbBIRA 0isHBdedd4 OHOCH~ HOHHCHz OH
OCz HSHOHHCHz OHOCH( CH3) 2 HOHHCHZ OHOCH2 CHZ OCH3 HOHHCHa OHOCHZ CH2 CHx OCH3 HOHHCHa OH
OHHOCH3HCHZ CH3) z HCH2 O HOH 2 CHZ OCH3 HCHZ OHOHHOCHZ CHZ
CHZOCH3 HMW@%W@%&&Z&%H@%M% HivhiehtRdy s19cRecRIBCH2 C
HZ OCH3 HOCHZIOHR@EH3 HCHX OHOCHz CHz CH20CH3HOCH2CHIi CH20CH3H And t he salts of
these conpounds. The conpounds according to the Invention can be prepared
as describ egrem/re& “%p%]:nu@mmlﬂ?e écg?é gﬁhé ﬁunﬂm Qrg tl?o)ééagpérﬁl?ddum%rnt éJ %Nhrcg an é:e

anal ogous process ste priate cortpou

17 MAR 2003°'13?€@"23F8¥ “éf&&ﬁ*ﬂ% EP— A - o 299 470 or Kani nskl et al. J.

tufed. Chem '8985, 28, 876-892). Th starting conpounds are knomn or can be
prepared anal ogously to the known conpou "the conpounds according to the
i nvention can be prepared for exa st rting fromN- protected
8-anino-inidazo[i,2a]pyridingé acfor din g\y 0 éne foll owi ng reacti on schene:

Rb --
HO . ('**)
H g
/ E
x

in which

one of the substituents Ra and Rb Is hydrogen and the other is methoxy, ethoxy, isopropoxy,
methoxyethoxy or methoxypropoxy

and thelr salts,

Particularly preferred compounds of embodiment a are those of formula 1**, in which
Ra Is hydrogen and
Rb is methoxy, ethoxy, isopropoxy, methoxyethoxy or methoxypropoxy,

an their salts.
4



RB,~,N\ ~"~3 ~NNHPiv O O I"B3 The above schene represents an exanpl e of
an enantl osel ective synthesis. The N-protected (Piv represents a e‘d}tMﬁﬁaQﬂﬁa
protective group, preferably the pival oyl group),

8- am nof m dazo[ 1, 2-a] pyri di ne deprotonated in the 7-position is reacted

wi th an enantionmerically pure dioxolane. This initially leads to a
condensati on product whi ch can be cyclized under strongly acidic conditions

with renmova rotec u uctl on._of ket o
ar oup' usi ng 80 Y86 SRGER 1oty EHE BpoyhdBoRCHRIG, CoBS SBefn i s Tlnc
7, 8-t r ans- dinwntionreny @gipaly be mﬁ'@mwwgwwmmewbémwt fﬁ%&nlﬂeﬁfov\m cﬂ#at@bdﬁrﬂ‘éd
out accor di rgp ih the kanomvifiy RPHRAGEDEY, €.g. as described in the Exanples, |eads
to the final products of fornmula I' in which RRa and R3b are hydrogen. The
correspondi ng 7, 8-cis-conpound is obtained fromthe nother |iquor, which is
left after ggparating off the 7,8-traps-conpound, by chromat ographic
purification. 7 ~I-1~-H3 p~. ~~~e a 17 MAR 2003 The subst ances
according to the |nvent| on are |soI at ed and purlfl ed in a manner known per
se, for exaRp i }3g fhd recrystallizing
t he resi duecg tai n@pl from@cﬁawtabl e sol v&nt or subj ect |g-ng it to one of the
customary paglfl ca#_l on et Qﬁgg_'s such as, c%_?r exanpl e, cql um chromat ogr aphy
on suitabl e”Support” materi ®Salts are oblained by dissolving the free
conpound i nCHs sui t &bl e sol 9@CHa)e. g. in Prhl ori nat ed hydlrocarbon, such as
di chl or onet ggne or ghl or of ggmcHgscry | ow gl ecul ar wei ghtyy al i phati c al cohol
(et hanol , |sopropanol} whi ¢ch cont aj 83 thgﬁiesi red acid, or to which the
desired aci f™ s su%equent??”’gﬂﬁh ts are obtained by filtering,
repreci pitachng, prtecipita®ding with a nor¥@Hsvent for theédaddition salt or
by evaporatgpg the,sol ventgySal ts obtai nesg,gan be converded by al kalization
or by acidifjcati on into tlﬁg free corrpourtgcﬁ_, V\@I ch in tts#_gn can be converted
into salts. M thid way, r macoi ogi cal | H¥en er abl e lts can be
converted i @Ho phatiracol ongdaI |y tol erabl@H&HLOECHs The pute enantioners, in
particul ar gfe pure enantiggers of the fcwémbﬁzch ocH,0 Wi ch the invention
preferably relates) can be ohtained in a ner famliar to the person
skilled in PHe art Hfor exgﬁlﬁ’l e by enantl%@gl ective syntf'he3| s {see, for
exanpl e, theH;Schemt@ by c@eseat ographi c &paration on dhiral separating

colums) by, ﬂerl vatj zat i OI’]O&H&Q Chl ral auydd@eayy reagenty, subsequent
separation of diastereoners_an temoval of the chiral ayxiliary group, by

sait formatPln with chiral OGRS bseqlEftCl@FE  ati on 'bf the salts and
| i beration Gff;the desired OOHIEHLOHIOEHOM tOEH.CHICHOGHs by H fracti onal)
crystalli za&g% froma suipagl e sol vent. Jpg ans- product s pbtained (with R2a

and R3b = en) can be convert ed (at ast partly) to the correspondi ng
ci s- product thHR2b and®Reb = hydrogen? by standi ng Jﬁd acidic

condi tions (:e,cgt 2 Hequi val eolEHgE aci d, seth as sul furi d‘lam d) in the
correspondi pg 4| cohpl R2a- gkl cHidk@ se, chig- products obtaqi ned can be

converted tQ the correspondi ng transproducts. The cis- and trans- products
are separ at 441 g. thy chr oftgH %l'b 9 or b?/"'crystal i zatﬁ'bn. The foll ow ng
exanpl es secuoH 0 iH |l ustraols the inventi dCHurther witholit restricting it.
Li kewi se, fupther gonpoundg,of the formlggly, whose prepap:;atl on is not
described expficitly can bée prepared anal 0 ously or manner famliar to
t he person &kiH ed "i/n the &Pt using custo ocess t hni ques. The

abbr evi ati ogHydH strnds f oonm nute(s), h cDomchmBHs) and ke for enantiomeric

excess. 003 Exg[,rapi es | Fina9 HedH.8cd (HR 8R
9R) - 2, 3-Di mﬂl'h?)'}\MS 'ﬁydr oxygfj rret hoxy- 9- ph%%g 7.8.9, "10- tetrahydro-i m dazo[ 1

, 2-h] [ 1, 7] n&bRthyr iti ne R
CH,OH H OCsz OC;H; H
CH.0OH H OCH(CHa); OCH(CHs)» H
CH,OH H OCH,CH,0OCH3 OCH,CH.OCH;,4 H
CH,OH H OCH,CH,CH,OCH; OCH,CH.CH,OCH; H



Method a 20 g (65 mmol) of (7R, 8R

9R) - 2, 3-di net hyl - 7, 8- di hydr oxy- 9- phenyl -7, 8,9, 10-tetrahydro-i m dazo[ 1, 2h)[1
, 7] napht hyri di ne are di ssolved in nmethanol (350 m). 13.5 g of sulfuric
acid are added and the solution is stirred for 48 h at 50C. Afte f@?B?
the reaction mxture is poured into 250 ml of water. The pHis a d @}
aqueous saturated sodi um hydrogen carbonate solution to neutral pfd The
precipitate is collected and purified on silica gel (eluent: diethylether).
2.5 g of theontinydtien efofgiatind are obtai ned as col ourless crystals of nelting
poi nt™ 164-165C (2-propanol). Method b 10 g (32.5 nmol) of (7R 8R

9R) - 2, 3-di thyI 7-d| hydroxy 9-p (= I 8 9 10- tetraho i mdazo[ 1, 2h][1
, 7] napht hyr¥ Mihe : R—2 O d yHear mani de. 1.9 g of
com*rer ci al IGHsavai IaBH;e SOdI um hydriide | nqmr affl n (80% Hare added in small
portions at cH,00m t g rature. Afteryl h @y g (65 mmol) pf nethyl iodide,

di ssolved in4 m of di methylformam de) are added and the mxture is
stirred for®4n addPPi&iee hour. TheMreac@on nmixture |s"boured into cold
wat er. 20 ntH;of a ©eHiOHIOEh aqueousHanmop@HUM chl oride sél ution i s added,

t he yell ow(mem pi béﬁ%ﬁ éHzgngl ect edHand Giscarded. The fjltrate is
extracted several fines acetate, the conbined organi c phases are
washed seveftsl tink¥ vvlth vvater and"“the SFgent is evapdtated in vacuo. The
solid resideg is poHified on silicadgel @diigdhylether). 2 g of the title

conpound arOg;obt ai Bsd as col ourl essycr ysto@,_,?cm mel tinggpoint 164-165C

(2- pr opanol S, 8S, 995)-2, 3- p| met h
r~| - 8- hydr 7- mePHoxy- 9- phenyl - 7,18, 9, 160FHeEHQRY4r o- i mMtazo(1, 2- ~1, 7] napht
hyridine TheHstit| eoronpound of nel ting paCRLCHBH,ABZC i $i obtained simlarly
to the procgdure d ribed in Exanmphe 1) thod a, usin
(7S, 8S, 9S)-2,°3-Di 8§ﬁl-78d|hyd?93l<y9gr}1%ﬁyl 78910%
t et r ahydr oi $Hsdazo[ @58H] [ 1, 7] napht hy'f'l di n®Cs starting miterial. 2A. Q75,
SR) ) 3. CHah y OCH(CH;); ] o OCH(CH;,); .9, 10- H o dazol
R Di y 7- met ox p 1 trahydro-i m dazo[ 1
,2-h] L1, 7] ndphth (r)leﬁ’i I-Pé%(H of th Ntltle (':-% ound are obtained as
col our | ess Pbwder QFHﬂz‘FHﬁngpm nt H08- 1 8§8:C:£E:OC i fiftati on on silica
gel accordlq:}goao Egvanpl e 1A, MethodHa, swoarti ng from H
(7S, 8R 9R) -2, é SWI 7, 8-di hydroxy-9-p yl-7,8,9,10- tgetrahydro-im dazo[ 1
,2-h][1, 7]nap‘¥|hyr| 1 ? M4R 2003 2B. (7R 8S,
9S) - 2, 3- Di neRYI - SOHV@"@Xy 7- met hoxi- 9- phy| - 7, 8, 9, 10- tkt rahydr o-i i dazo[ 1
,2-h]" [1, 7¢m;aﬁht hchngHQBCFI'he titl edconpand of neltingHoint 171-172C is
obtainedfr e r of amplgg, 1 B after purjfication on silica
gel (eluent? ng th§§}3L %%O (7F\F>< i H
9R) 2, 3- Di n@tRfl - 708t hoxy 8 hydroxy"'9 phé’r%ﬂs 7,8,9,10-t &t rahydro-i ni dazo[

, 2- h](l 7] oot hyondi ne 500 ng of #he tidd;e; corrpound ar obt ai ned by
reactl on of 8
9R) - 2, 3-di rf%'{"’é | - 85' di hydr oxy- 9pheny| 7 é}g '18 tetrahycs-lro i mdazo[1, 2-h][]
. 7Jnapht hyr@'dHOHe woth et hanol ~and sk f ur QCHER@CHe cor di Ay to Exanple 1,
Met hod a, affen pUbeI cation on silHca gelcHeHgeCH.di etthyl et her}. Melting

poi nt : 188”5% o %78 8R,
9R) - 2, 3-Di 75§ hoxy- 8- hydroxy 9- ph FI 7,8,9, 10- tetrahydro i mdazo[ 1,
2-h]j1,7] naﬁ'rhlolh‘yrl @Ces 800 ny of thH tlthyﬁonpound of elting point

135- 137C ar gyopt ai eew(@H),a sol i d byHf urt reoH(ely)d ficati ordof the nother

| i quor of ca gel. A (7
9R)-2,3-Di Eé'?ﬁ%z{ %ﬁ?@?‘gbbhv (2- met oxyet gg] henyl H] 8,9, 10-tetrahydro
-im dazo[l RHIPH( 1, 'K]thﬁi‘h@H;ﬂthh ne Mt hod @t Cdi‘fz G tiH e conmpound of
melting point 130-1 C are obtained by reaction of 20 g (7R, 8R,
9R) - 2, 3- di NRAdWE saifs & tdbdgoepoonds.9- phenyl - 7, 8, 9, 10- t et rahydr o-i m dazo[ 1, 2- h] [
1, 7] naRnthyridine with 2-net hoxyet hanol according to Exanple 1, Method a.
Method b To a solution of 100 |
(7R, 8R, 9R} - Phegcomppsghgqcording mshﬁwmwag g ieangied 75 gesgriond W A ShYAMBIE M B%xof 1
, 2h] [ 1, 7] naphdwmgrdxathpes, bmusinglanaibgolls proteex yepshsiartily, frofyapprapfiate starting compounds
concentrat ed,sul furic acid are added g oWy at room tenperature under an
argon at m)sphere. The rate of addition is such that the tenperature of the
m xt ure does not exceed 35C. After further 15 hours of stirring at room
tenperature the greenish solution is poured into a mxture of 1 kg of
crushed ice and 800 m of dichloronethane. The pH of the stirred mxture is
adjusted to 7.5 by addition of a 10 M aqueous sodi um hydroxi de sol uti on,
the organic layer is separated off, the aqueous |ayer is extracted three
t| nes W|th d| chI ororret hane (200 m each}, the di chl oronet hane | ayers are

N NN .



17 1+AR 2003 5B. (7S) 8S,

95) - 2, 3- Di net hyl - 8- hydr oxy- 7- ( 2- met hoxyet hoxy) - 9- phenyl - 7. 8, 9, 10-t et rahydro
-imdazo[i,2-h][1,7, Ina-phthyridine . The title conpound of nelting point
130-131 C Is obtained simlarly to the procedure described i n ExarbfeMAR, 2003
Met hod a, using (7S, 8S, 9S5)-2,3-D nethyl -7, 8-di hydroxy-9-phenyl -7, 8,9, 10

t et r ahydr oi (sedAareidrils) EP .7 399apior Karindi BEal. A5 Mk AremNbeBEdsCE16302). Ty e

SS) 2. 3-Di Wetr?}pormdg ah 0(\)N)l2 or anége %%%Ed analo?]ousl ig the knownI cm?\p%qus Ibe fempou ds dr o-
i m dazof 1, Za‘FFPi‘/’TgﬂtH @Yﬂ"ﬂ‘i"r@ Rrepareg fge@mp! ”t"ﬂ?f rfcRmio-imgnzof |

poi nt 131- 18Rwidneeacotyting todhe fallowiag medtibdschéroen t he not her | i quor of Exanpl e 5A
after purification on silica gel (eluent: diethyl ether). 6B. (7R 8S,
9S) - 2, 3- Di net hyi - 8- hydr oxy- 7- ( 2- net hoxyet hoxy) 9- phenyl -7, 8,9, 10-t et rahydro

-Imdazo[ 1, 2- h] [ 1, 7] napht hyri dl ne The G corrpound of nmelting point 131
-132C is obtained fromthe nother 3 Exanpl e 5B after purification
on silica gel (elueRrH: diethyl et her? ~7S, 8R,

9R) - 2, 3- Di net
zo[ 1, 2h] [ 1,
168-9Cis o

| - B-hydr oxy- 9- ph - propoxy)-7, 8,9, 10-t egiahydro-im da

rridine 1 \ . t|tIe corrpound of rrelt ng poi nt
@t i oy 3QGIDOCFR 8R,
9R) - 2, 3-di ne NB- di hydr oxy-9- phenyl -7, 8, 9 10- tetr @z—g[l 2-h] [

1, 7) napht hyridi ne with 2-propanol according to
(7R 8R, 9R NHPiv —_—
-2, 3-Di net hyl -7, 8- di net hoxy- 9- phenyl -
napht hyridine 8 g of the title corrpound of [
obt ai ned by reaction of 10 g of 7%
(7R, SR, 9R) 2, 3-di et hyl - 7, 8- dl hydr oxy- 9- phenyl -7, &, CHgt r ahydr o-i mi dazo[ 1

,2-h)[1, 7) napht hyri di ne wnth 1,9 g of sodi um hydr de (80% and 9,1 g of
met hyl iodi de according to Exanple 1) Method b. 11 17 MAC 2003 Starting
conpounds Al.
2,3-Dinmethyl -7-[ (2R 3S)-2,3-0isopropylidene-3-phenyl propan- 1-on- 1-yl ] - 8- pi
val oyl am noi m dazo[ 1, 2-a] pyri dine 60 g (0.245 nmot) of R
2, 3-di met hyl - 8- pi val oyl am not ni Yo[1,2-a]pyridine are digsolved in 1.5t
of anhydrous di et hyl et her/ t h{excl usi on of noi st m’is_gger an argon
at nosphere and Booted to {75 ns of a @ex eedlje, Chy (0.612

[ rr? 35 6Vi P—i €)"Mre added dropw se

not) of tert-butyliig
ot exceed -65C (B0 mpﬁ) A red suspension

anydr &HRivdazo[ 1, 2h] [ 1, 7]
) pd®nt 955-156C are

such that the tenpera
is formed. After-addi tion gy conpl ete—sthe s s stirrgd(at -75C
for furkher 30 m nHAT 3 a solution of 145 ¢ of frethyl
(2R 39)-2,3-0Oisopropyli clene 3-phenyl propi onate (ees 99.05% Daicel

Chiral cel HPLC) in 150 qf dry THF is then slg wdded dropwi se at a

t enper ature bel ow - 65C ng the course of 30 ny he residual quantity
is then briskly added An), a tenperature rise To -60C taking place.
After addition is conplete the cooling bath is renoved. On reaching an
Internal tenperature of -30C) 20 m of nethanol are added and at an
internal tenperature of OC 200 ml of distilled water are added. The aqueous
phase i s sefier atvessahbhe repregese paexmplecef fao renaitipseletive aygisesis cThehidpetertsd s hed
five tines a%k&bnrsa&&omry a‘oteéavsbiol.,i @éfemty% mﬁg ngqueh -afREIRidh2P1 ﬁ%ﬁ&h&

h
Phase |18, X, RSt hifa Epsi ikl ety S e Al w{aﬁb'ﬁa 519 of
di chl or onet ha@r@e@ﬁ&bnmdys*twhtcen pe eyclizeg under latrongi agidid iconvitinedwitheievak ofl e i on
and wi th i cgroeel bdGrsamnid sub@aieAtiSdudlion/of thélGsto Jri® URIE Sdtiiven bordh@dride Radsap aveat ed

off. The aq SRR Hrand ﬁg%drlﬁf tﬁiﬂ 73 aﬁQdIWHdEath Tﬂl, s&@w‘a%.ﬁ SRy ;&Eﬁf&b Q/ﬂ@ﬁts cIPFd

conbi ned dIC or orne ases are
wat er. The @}#Qéﬁ?rd@glt%twnlp@c?%éﬁn edr Peiesgipedt ‘"é‘?ﬁ%?&‘&% ‘°§8%ﬂ°dFﬁ gl H”%&”é‘sé’ﬁd
me ﬁm vent foinfulClommhh @2y arit RIbRREYdofdn. The comespanding\7[8rovilompouind isoblaineddrane d

ich I's trgat re
For med whi chedraef iy Shif e i HeE s Rl O e A8 BRRAN by Sk RIiepn®
di et hyl et heificaligne er drying In vacuo, 57.7 g $52.5% ee > 991, Dai cel
Chiralcel HPLC) of the title conpound pf nelting point 76-80C are obtai ned
as a pale yell ow powder. A2.
2,3-Dinmethyl -7-[(2S, 3R) -2, 3- O | sopropyl i dene- 3- phenyl propan- 1- on- 1-yl ] - B- pi
val oyl am noi m dazo(1, 2-a] pyridine The title conmpound (ee: 98.3% Dai cel
Chiralcel HPLC) is obtained simlarly to the procedure described in exanple
Al by using nethyl (2S, 3R)-2,3-0isopropylidene-3-phenyl propl onate (ee:
98% Daicel Chiralcel HPLC) as acyl ating agent. BL.
_~8R, 9R) - 2, 3- D net hyl - 8- hydr oxy- 9 phenyl 7,8,9,10-tetrahydroi m dazo[ 1, 2- h] |

— A~




1 ?,MAR 2003 50 m of ?0% strength sulfuric acid with ice cooling during

the course of 4 mn. A suspension is formed in the course of this, which
turns into an orange solution after 30 min. After addition is Conplete, the
ice bath is renoved and the m xture is stirred on et roomtenperature. g
reaction solution is added after 50 h to ice water and dichl oronet HaﬁeMA 2003
added, then the m xture |s adj usted to pH 8 using 6N sodi um hydr oxi de

Sﬁ'aite' °5 Soms ShHRRES fectpn W he KR S80E 8 Furled e DineeRgep e oo for
di chl or orret gxafele. bprdstitipayefiihe sqigaidevacke endresnstaticion e desidue Ptainad fram aisyitphle | e
distill ed wadiverit. or EDigfectiigliatol ohie lobie custainahhunificidnerfletids, rsuen By, dérQhigmsie) dolurh

sul f at e, %ﬁ%&ﬁﬂ%“&%@%&?&ﬁ‘g‘eﬁ a vacuumrotary evaporator. The

concentrate ographed on silica gel (eluent:

di chl or onet hanel net hanol 10011 ). The main fraction is concentrated and
treated w t balisteny lobtaioet By issoiving thehfred bdnhpduROINDD BitEbl€ lsyiSdntl ¢.4.2RSa Cilorinkted
course of tpy ‘gg Foc@Borf! sYEH! dsOtrftinethanel OV chichdiéifl B £ RPmbiSeulak WoRhPHpRAE bl

suction and cons vacuum d
(570 oe. S0BTE DT RRPSRET £ rﬁ%ﬁses'mﬂ #Hieort PTiEh BB ARvGRaTH > HBEIHY

pOi nt 231- 4@dgg.eThghsalld precbbta®ad by filtering, reprecipitating, precipitating with a nonsolvent for the
(8S, 99) - 2, 3additibre bdMybr-b3- elW&FéﬁP@’thQ‘sBlhéﬁﬂ%aﬂJ olaaugedlch tbetobsmuéu By aikéi@a@,ﬁ 13r qu h][1
7] napht hyréc?dlfi@atloﬁ) r'rﬁo The fr%%]tcom oﬁndrrpOHrhd (ﬁjrn can ae 8 egce}o g%lir gmlt i I;t \ivaﬁ/gl‘c)

i s~ obt ai ned”A¢¢ % r ocedur e descri
from pharmacologsca y intolerable salts can be converted into pharmacologlcally tolerable salts.

2,3-dimethyl -7-[(2S, 3R) -2, 3-OC i sopropyiidene-3phenyl propan-1-on-1-yl]-8-piv

al oyl am noi p . o

(7R, SR 9R) - ﬂl gﬂ@ Lrﬂa“ﬁ’"%]s ){185 ﬁlcﬂgrd é“ 72 SPAeme] oA oy Iy &g e B veRiaR 2 of 1
,2h][1, 7] n awﬁfzrﬁw rqlﬁtq? cag b@ o?ti@edg@a Wﬁ%\ Euplar tgl the person skiiled in the art, for example by

(8R 9R) - 2, SG@nmlmvaﬁnhgmk(eee/fogthylhe BeiEn@), DY chrematagrémphitr eparatida 0o [chira - h][

1, 7] napht hysdpstbﬂrgkdmms( BF dafBfisatidraw@e |chn@h'aﬁ@’a@e}ea%ﬂalsc)su@sreéueﬁu%E}ﬁm&d of N

m of net haagster%n\%rs %8 %ﬂv%gf nae chir % ag%razlgmi%gtaformﬁ Ionqulh %ﬁ%p%fdg suBseg?enf

tenperature
during the RepEetion ¢ffthe) saits ha”G dbesptian 9 hepfeseds Fompaygnd f°"aéhﬂ’| t9'toAr Plé (f&‘i?*ﬁﬁf"ét e,
t he m Xt ur ecrystalligdtion freol a buitable sdivent Trers-piaHudts Bhtaigeddwith R2a a6 d Reie A hydadged) cambea

vacuum r ot a&asve%as@rean@éspsar@f) t@mlaaao#aeswmsr dﬂf'adﬁctpf(wuﬂ%b ERSY Lmyarsgangw
obtained is %,
ter,

t xtracte
Ol or of or m Sts Updsbride dllons G 2 S REIRE o I BEES RO be Friept
then dri ed aisihelgRzerdly.dirkswise.s cetbradncts udbfaitiee camdefdohtededdh tHEheorfeppopding dramss
concent r at eglodudts AThé R LU Bl pddyict €M@ Pphated lo. gAY ERGABM GRHy dF BifcryddiiBatiag.et one;
the title conpound crystallizes out In the course of this. The preci pitate
is filtered off, washed with acetone and dried to constant weig at 50C in
a vacuum drVierf@l'%%ﬁxa”!P‘eiBe%e PS'SJS@/% the inventiotysthepyujthout ’eﬁfﬂ?"f‘&rtclé'fewﬁﬁ’l_f@ﬁhebf
the title caompounds oithefomitadiwhesd peeparationdd mot Hessribed explidittichn beaprepardd amalibgausiy
poi nt 206- 9§ in %anannlﬁfaMﬂB thQSpeQ%n skiifed: in 352 art usn customary process techniques. The

0 2ot R Y B BN B et 0oL 21 1

Chlral cel HPLC) is obtained according to the procedure described In exanple
Cl using

(8S, 9S) - 2, 3-di net hyl - 8- hydr oxy- 9- phenyl 7, 8,9, 10-t et rahydroi m dazo[ 1, 2-h] [ 1,
7] napht hyri di n-7-one as starting material. D.

(7S, SR 9R) - 2, 3- Di net hyl - 7, 8- di hydr oxy- 9- phenyl -7, 8,9, 10-tetrahydro-i m dazol
1,2-h]( r,7~[ naphthyridine 2 g of the nother |iquor of Exanple Cl are
chromat ographed on silica gel (eluent: ethyl acetatelnmethanol 1911 ) to
give 0.35 g of the title conpound as an oil uvhich crystallizes upon
addition of ethyl acetate. Melting point.: 199-200C (ethyl acetate). 14

17 MAR 203 Cnra~erclat utility The conpounds of the formula t and their
salts have useful pharmacol ogi cal properties which nmake them comrercially
utillzable. in particular, they exhibit a marked inhibition of gastric acid
secretion and an excellent gastric and intestinal protective action in

war m bl ooded animals, in particular hugans. in this context, the conpounds
according to the invention are distinguished by a high selectivity of
action, an advantageous duration of action, a particularly good enteral
activity, the absence of significant side effects and a | arge therapeutic
breadth. "Gastric and intestinal protection” In this connection is
understood as neani ng the prevention and treatnent of gastrointestinal

di seases, in particular of gastrointestinal inflamuatory di seases and

| esi ons (such as, far exanple stonach ulcers duodenal ulcers, gastritis,

N 1 ey



The nedi canments are prepared by processes known per se, which are famliar
to the person skilled in the art. As nedi canents, the pharmacol ogically
active compounds according to the Invention (= active conpounds) are

enpl oyed either as such, or preferably in conbination with suitabL

phar maceui | cal aUX|I|ar|es or excipients in the formof tablets) ZaMA@ 2003
tabl ets, capsul es, suppositories, patc as TTS), emul sions,
suspensions or solutions) where the acgéggéﬁonpound content is

advant ageously 15 17 MAR 2003 between 0.1 and 95% and where, by the
appropri at eFioblgirgduetsf t he auxiliaries and excfpients, a pharnaceuti cal

adm ni stration fornt(e g. a delayed-release formor an enteric form

exactly sui ig Lo the desired onset of action
can be achi R ¢ “p-pheayl/ 83, 10 telyah 2olhZ8k s of
his expert know&mh_ﬂmﬂm auxiliaries or exci pi ents whi ch are sui tabI e for

t he desired pharmaceutical formul ations. beside sol vents) gel-formng

agents, sup 854,5(} ory bases, tablet auxiliaries and other active conpound
carriers, | ossible to use, for exanple, antioxidants) dispersants,
emul si fi er s20 a5 mpelhef, (TR &Ry §R)- %%ﬁ'mp‘gléﬁﬁsilhmfp@@d?hm 7.6.840-tedrghydtiimidazll 2;

col orant s o1, ArapiRyiitihe breadissoljRArIaR AN (330 KNI RS § ARGAO BV @l éEQecﬁﬂﬁiWh&
(e.g. cycl 09&\3%!{ i %l)ed o-”%eh Q%Pdcvﬁflle? QJEH%‘{M?%%{% ﬁ&e%}%‘ur@h ﬁ'l oe% qrw%le!' %’he

parenterally or percu aneous ven a ageous i n
human medi cPids PEUSenPhieeteays F?ﬁ‘éat&%tsi’q}‘é“ @Wﬁrﬁ?}’"q“ﬁ selption.- ‘°c@§@‘d’ﬁ G'F‘al
adm ni st r at precipitete ivcatietddyand pged onostica ped (auentraibteylathed). 2.5 glad treppe eoripo@ridedre 20,
preferably th%d%@c&ourlésﬁc?é’tél&bﬁﬁ@lltﬁ? péht d64-B5% @+p mw{otsg of body weight, if
appropriate In the formof several) preferably 1 to 4, individual doses to
achieve the desired result. In the case of parenteral treatnent, simlar or
(In particuMathodi t he case of intravenous administration of the active

conpounds) , 16 (3a.5mahof of (7AVER, SRHREBEMEAY7BRINGEE-9-phbrg1- DR I 0Rkraifjasamiagd) panner
of admi ni st E}]@Hﬂ)%ﬂht .d.ﬁé‘é’re @1§$o'| Eﬁn%%rptp&l' @&%k%ﬁt&ﬁ&rﬁﬁ {f-?] 1@bqeoqcépm|%$§ ﬁ%y%@ar]ab?eay ly

be determn person s
know edge. '“f"HkXd' 8 IR ATSELE cBr Aefn £H2lt ReRIoSA) B39 IBRPeR P offtet hB Bt 0d8F t s
are to be emptbla)qfemtn{ybqsdnctehﬂssblv@am sredf digkthylfoenaatieyaeraduel emitte ciixbedsgized fohe

phar maceut i Erﬁladd%ﬁa@%tﬁt Tr@r’rﬁadﬁ@rﬂmﬁ{uﬁﬁis %Guﬂé@ln(b EoCwaer. PO HF opE%EtUi%&maQQéoG@' ly
active constituents

nent i oned ar or}mm%londe soliunon is %?(Ped e )(lieldctwlY érg?pttgte?ﬁtggecbeg ﬁ-\gggtis da\é'hh'ng |Itrgt?)£su
e.g. di azep@?ﬁ"f":tedssﬁ&%'?'rﬂ'l"%‘t"@§t“€'écﬂa‘e MW@H‘PW@H'& PepsesaiApHEH pgveral times with
ant i chol i newsgteramd the sgventix pyaheraieyio vadrb.Tae slid Ehicwdapiited dia)ica ged@@ihylether).
anest NEti CSq b Gt fl b EbArRfid dhfoblinel LG ory @Mt iolin s PR 163 pRoaR,
enzynes, vitamns or amno acid be enphasized 1n this connection) in
particular, is the conbl nat i on of the conpounds accordi ng to the I nvent| on
with pharrrad:léutl : )i Bth $-plreny!-7 i p xcihirb]

bl ockers (e.g. qi Iﬂjﬁédh@hw‘b@w ranitidi ne) H+/ K+ - ATPase |nh| bitors (e g.
oneprazol e, pant oprazol e), ar furthernore with so-called peripheral
anticholinergics (e pi renzepi ne, tel enze and with gastrin

ant agoni st s TH Y8 °P’He°”aﬁ’ ﬁ’l HeltngrRonG A&H 188°C ﬁé’b\%ﬁ%s‘@t‘ﬁ”t’é‘i’t‘“FrP’%‘ﬁ‘td‘ﬁ%iﬁl?stci‘ttPé Dr
super addi t | Benpnsd, anddtad ofa, el usinp na(7issg,96)-2,sbimeb@s,Sdhykitvey-8-piekaylFfB{oidt s,
or furthernpgg, EJaﬁudéEHT‘fF’ir{]Whh%tthﬁn'B agg\%%gg ally active substances (e.g.
cephal osporins,” tetracyclines, penicillins, macrolides, nitroimdazoles or
alternatively bi smuth sal ts) for t he cont roI of HeI [ cobact er pyl or| :
Ant | bact eri 8kl y (@8t BR.c IR ADPimgthyl @rydro ityoxys O-pitenyiHT 8y rahydserintidapeiti2-h
for exanple, z[l, ?ﬁbthQrtd:r@Wpl ch l'in, anmoxyci I | n cef aI ot hi n cef oxiti n)
cefotaxi me,. ini'penem gentamycin, am kacin, erythromycin, ciprofloxacin,
met r oni dazol e, ciarithronycin, aziihronycin and conbi nati ons thereof (e.
clarithr ony§|m0f+*hm§'tl¢ GWRP&'ZQJP@) obtaiygd asi colpurigaR POWRES OEMeliRg ARl H8rig § TR
excel | ent  gpstidtien G Siice gbliagedrdrytts ERaneith A, Mathgds starhgaemd(7s, aﬁ ,9R)-2,3-Dimethyl-
secretion-i to the invention can
be demnstrz't@gﬁ&ér%@%ﬁﬂﬁl Pée]a?i}eﬁ%gﬁggp&n@?igm@ﬁ%ﬁ@%@ﬂ%ounds according to
the invention investigated in the nodel nentioned bel ow have been provi ded
w th nunbers which correspond to the Eémbers of these conpounds in the
exanpl es. Testing of the secretion-Inhibiting action on the perfused rat
stomach Tabl e A bel ow shows the effects of the compounds according to the
invention on the pentagastrinstinulated acid secretion of the perfused rat
stomach in vivo after intravenous adm nistration. Table A Pl. Dose

(I'xmol I kg) I nhi bition of acid secretioeu (%

i 13100231003310(431005310Q6310073100100 s Met hodol ogy The abdonen of
anesthetlzed rats (CD rat) female 200-250 g 1 5 gI kg | .m urethan) was

Y T . o o




1 7 MAR 2003 'fhe gastric secretion was stinmulated by continuous infusion

of 1 ~g/kg (=1.65 m1lh) of i.v. pentagasfrin (left fenoral 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 ni sterﬁg
intravenously in 1 mlkg liquid volumes 60 mn after the start of t MAR 2003

pent agast r i BaCONf7RNAUSS) B bihdhh-a-HRRXPRAYNLE BRAERLHE S, 16>Ieu£rbyﬁro%hﬁeﬂ1 -nfas
kept at a constaNt_37.8-38C Dy Infrared Trradiattom and heat

(automati c, stepnggmﬂﬁﬁéﬂbl by neans of a rectal tenperature sensor) I 8
17 MAR 200 wO.w_.1 lolw.._~ ~ o A conpound of the fornula | a in which Rl
is nethyl Ofl’hé‘MQrcgr%b’drﬁ& Meltzn@ 8ntaf71-i2ec BWBRHLd HRhe mbher lﬁﬂtﬂ o%m 1§ 18¥flE09en

and the ot her OXy, isopropoxy, oxyet oxy or
nethoxypropB%V@gg "%Fa%ﬂ§m§d%§é¥*ﬂ§ﬁ?s R3a and R3b is hydrogen and the
ot her is hydroxy, methoxy, ethoxy, |sopropoxy, nethoxyethoxy or

met hoxypropaxy, WRer §r,RAR)-08-DifddhyPTethdk-8 Dh@oRdHeRREs BRIGteBEhyES Ini@d2ofk PR

ot her hand are nﬁt7J h@%b&ggeously hydroxy, and its Balks. 2. A conpound

according to cla cterized by the formulat' 1 ('~3 Rb -_ t3a
,~NH (6 R3b Hue'; in which RL is nethyl or hydroxymethyl, 19 17 MAR 2003
500 mg of the title compound are obtained by reaction of (7R, 8R, 9R)-2,3-dimethyl-7,8-dihydroxy-9-

phenyl-7.8,8,10-tetrahydro-Imidazo[1,2-h][1,7]naphthyridine with ethanol and sulfuric acid according to
Example 1, Method a, after purlfication on silica gel {(eluent: diethylether). Melting point; 188-190°C.,

4. (7S, 8R, 9R)-2,3-Dimethyl-7-ethoxy-8-hydroxy-9-phenyl-7,8,9,10-tetrahydro-imidazo[1,2-h}-
[1,7)naphthyridine

800 mg of the title compound of melting point 135-137°C are obtained as a solid by further purification
of the mother liquor of Example 3 on silica gel.

5A. (7R, 8R,_9R)-2,3-Dimethyl-8-hydroxy-7-(2-methoxyethoxy)-9-phenyl-7,8,9,10-tetrahydro-imi-
dazo[1,2-h][1,7]naphthyridine

Method a

5 g of the title compound of melting point 130-1°C are obtained by reaction of 20 g (7R, 8R, 9R)-2,3-dI-
methyl-7,8-dihydroxy-9-phenyl-7,8,8,10-tetrahydro-imidazo[1,2-h][1,7)naphthyridine with 2-methoxy-
ethanot according to Example 1, Method a.

Msthod b

To a solution of 100 g of (7R,8R,9R)-2,3-Dimethyl-7,8-dihydroxy-9-phenyl-7,8,9,10-tetrahydroimidazo-
{1,2h][1,7]naphthyridine in 1 [ of 2-ethoxyethanol, 64 g of concentrated sulfuric acid are added slowly at
room temperature under an argon atmosphere. The rate of addition is such that the temperature of the
mixture does not exceed 35°C. After further 15 hours of stirring at room temperature the greenish
solution is poured into a mixture of 1 kg of crushed ice and 800 mi! of dichloromethane. The pH of the
stirred mixture Is adjusted to 7.5 by addition of a 10 M agqueous sodium hydroxide solution, the organic
layer is separated off, the aqueous layer is extracted three times with dichloromethane (200 ml each),
the dichloromethane layers are washed collectively with 500 m! of water (six times) and are then dried
over sodium sulfate. After complete evaporation of the solvent under reduced pressure the remaining
oily residue Is treated with 450 ml of acetone to yield 75 g off-white crystals consisting of a 1:1 mixture
of the title compound and its (7S, 8R, 9R)-epimer. The mixture is separated by preparative HPLC using
methano! as eluent. 28 g of the tite compound of melting point 128°-129°C are obtained after

recrystallization from ethyl acetate.
10



one of the substituents R2a and R2b is hydrogen and the other is hydroxy,
met hoxy, et hoxy, | sopr opoxy, methoxyethoxy or methoxypropoxy, . one of the
substituents R3a and R9b is hydrogen and the other is hydroxy, nethox

at ho~~r, isopropoxy, methoxyethoxy or nethoxypropoxy, wher R2a or WbﬁAﬂ 2003
the one hand and R3a or R3b on the other hand are not sinultaneously

hydr oxy, a it g7Paighs. = OO ) DtHoxy ). BGRS m.2, in
whi ch R1 |2‘ﬂ;rret$1ég L 2 e _sups R2 T R2b TS '168”&%%

ot her is met hoxys : i met hoxyet hoxy or net hoxypropoxy, one
of the substituents R3a and R3b i s hydrogen and the other is hydraxy, and

its salts. vhe tifle GAMMPRAMNEE ditink PBIRLA38°- {arcas;c‘da{aﬂwgmﬁéayea @b res}o%eduwdéaf&lbs@mm i's

ot hoxy, _orHERS h%éb”@%é'&wae“h%eqﬁ%%-et%o% ARt ot e B Do

subst i tuenttstfmo"aldelzoﬂﬁblﬂ gnappitiyridige ps attingtrieterigt her i s net hoxy, et hoxy,
I SOpr opoxy, rret hoxyet hoxy or met hoxypropoxy and Its salts. 5. A compound
of formula |/

conmpound of'o\‘or 3 0 L METIOX }-9-phenyl-7.8,9, { O-teffahydro-i -b
are hydrogen. 7._@1%Hﬁﬁlﬂiﬂlﬁiﬂﬁﬂﬁdl ng to claim 9 charact eri zed by t he
formula t"" Rl ~S**~ in which 2~ 1 ? MAR 2003 one of the substituents

Ra and Rb iz qukeqms @aadnotéaﬁ,ewwm f.ﬁﬁbfawtam@@;mswd franm%%g% vor of
nmet hoxyet ha ge&ﬁ torﬁor\/%| ?@H ts salt conmpoun ornul a
i"> accor dlgr%m?'ﬁs atiprhon SHipage @W{:ﬁ"ﬁéen and Rb is nethoxy,
et hoxy, i sopropoxy, nethoxyethoxy or et hoxypropoxy, an its salts.
6B. (7R, 88, 98)-2,3-Dimethyl-8-hydroxy-7-(2-methoxyethoxy)-9-phenyi-7,8,9,10-tetrahydro-imi-
dazol1,2-h][1,7Inaphthyridine

The title compound of melting point 131°-132°C is obtained from the mother liquor of Example 5B after
purlfication on sllica gel (eluent: diethyl ether).

7. (7S, 8R, 9R)-2,3-Dimethyl-8-hydroxy-8-phenyl-7-(2-propoxy)-7,8,9,10-tetrahydro-imidazo[1,2-
hl[1,.71naphthyridine

1 g of the title compound of melting point 168-9°C is obtained by reaction of 3 g of (7R, 8R, 9R)-2,3-di-
methyl-7,8-dihydroxy-8-phenyl-7,8,9,10-tetrahydro-imidazo{1,2-h]{1,7]naphthyridine  with  2-propanol
according to Example 1, Method a.

8. (7R,8R,9R)-2,3-Dimethyl-7,8-dimethoxy-9-phenyl-7,8,9,10-tetrahydro-Imidazof[1,2-
h){1,7]naphthyridine

8 g of the title compound of meiting point 155-156°C are obtained by reaction of 10 g of (7TR,8R,9R}-
2,3-dimethy!-7,8-dihydroxy-9-phenyl-7,8,9,10-tetrahydro-imidazo[1,2-h][1,7]naphthyridine with 1,9 g of
sodium hydride (80%) and 9,1 g of methy! iodide according to Example 1, Method b.
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9. Conpounds of the general fornmula I*, RL ~ ~-NRa ~\ CHs R2b -- ~ N
R3a~NH (i*) R3b. H;; in which the substituents Rl, R2a, R3a and R3b have

t he neanings given in the follow ng table

R1R2aR2bR3aR3bCHaHOCHa OHHCHa HOCZ Hs OHHCH3HOCH( CHs) zO—IHCHaHOCI—IZCHzOC'—WﬁI—l?MS
OCHz CHz CHz OCH3 OHHCHa HOHOCHa HCH3 HOHOCz Hs HCH3 HOHOCH

CHs) z HCH3HOHOCHz CHz OCHa HCHa HOHOCHZ GH il CHaHOCH3 OCHs HCH3HOCZHs OCz Hs HCH
3HOCH( CHs) z OCH( CH3) z HCHaHOCH2 CH2 0 CHaOCHz tHz &Ccrs HCHa,

HOCHZCHz CH20CHaOCHz CHz CHz OCHs H 21 17 I\/AR 2003 R1IR2aR2R3a _-~

|~ ~R3b~, _ACHz G-DBsAMHCRIAEH-I00Ro Qi iGhi ShiO@btofsi) onOHMIG-Eakdrigiaink.CHx OCH3 O
HHCHz OHHOCHX CHz GHg (iiz.OHHOHOCHs HCHz OHHOHOC2 Hs HCHz OHHOHOCH

CH3) zHCH20H - OHHOHOCHz CH2 CHz OCHS HCHz OHHOCHS OCHS HCHZ OHHOCZ
Hs OCz Hs HCHz OHHOCH( CHa) z OCH

CH3) z mewmmzmmmamnwwmmummm

Hs HOHHCHa.0Cx Hs Hahjakda e S muclonns HCH

agﬂ_ﬁ%%ﬂ;ﬁ%ﬁgﬁ %Eﬁrgﬁ?ﬂqﬁﬁ%ﬂh lum solution %m n-

Z HCHa OCH2 CHz OCHapRitben a2 arpi 2 ¢HEFid 1M sOCHy ITHIGHRADEHBI does not exceed -65°C (30 min). A red

ogﬁmﬁlazt ng+ OCHs HebipeidnHinfokaduiGie QdaliarHes blhdte; ok didrss ainekibiChE O Fimetiz OCH
O OHOH 00 HOH %@ﬁm&%‘é‘émﬁz &E.’@Hﬁ&h Pyt L8 B0 e bbb+
H2 CHZ CHZ OCHaHCH# ioHAHeMep Sy 2ikedidoerss #44CHz OH

OCHz CHz mmlﬁﬁmm @K(Cﬁdmﬁb—lﬁ@lﬂn@éﬁ-laﬂm OiHE R aHAkBhiBNd thdRarisial t S

of these conpoungdseq (éﬁxm) Atmnw@e@&%mgm pheBe. P! daiiton W Entiehetng B €d
from the group G

SR, 5 D ot by OB B e 85 Pegrelirmryaiur of-387C, 3 PlLe! malhpgpl 818 Fdethzof 1

,2-h] - [ 1, 7] naphtehy/atiagjintesnal femngeratgrg of 0°C 200 mi of distilled water are added. The aqueous phase
98) 2, 3- Di et hylis prydd 6K ¥ -a bepardtR@Kikined tHhegiiik pifasd iSwdeRed Rt timby @it-oroo i daz o[ 1

92R) h]2 [ 1D7]rrgfﬁhltd!3g{éh%ﬂﬁeacﬁ gr_§e t#ﬁ'}' the organichphaseI is _?xtg@\ctgd ihéee times V\Hh AO% slreng&az o[ 1
, 2-h] - [ 1, 7] n aphtsHS}‘F"i’ aﬁldr‘gooy Tlﬁg ml 853 ml) The sulfunc acnd phases are combuned treated with 200 m!
98) 2, 3- Di met hy lof @ehitpyaineathaye dndnaeiulsted to- B B @ity iGN/ sdBjudh, HyBrokied schltiprdara- withiicaz o[ 1

, 2- h] [ 1, 7] naphtc@dﬁﬁé thﬂ?gor&ﬁaumﬁﬁ The organlc Iayer Is separated off. The aqueous phase is
9R) , 3- Dlrrethyl dro-1m edzo[l

2-h] - [ 1, 7] napht s tactg%i H’Bﬁ(y Ié)rmgl"_l?ror}{ethang hﬁxe \t/omblrieg dlchlorometgane pthes are was
9R) - 2, 3- Di et hyItW'qﬁ‘@W?d‘%‘?-dﬁh“ﬁ?wt@fxfm@f%ﬁ‘é Ipy¢risthe dyied gver antydiRyschodium shittez of 1,
2-h] - [ 1, 7] napht hyd thelsonent i§ dompleR stripped off in vacuo. A brown oll Is obtained which Is treated with

9R) 2, 3- Di net hylg ﬁ.n ﬂ{tl@?(ytﬁ; Af%r OFebi h@%%%u@%}%);m%d RARR Y6 rfterSa O ;Qartsﬁhélﬁdqydr 0

-im - dazo(l 2h] it h LN o

9S) - 2, 3- Di net hyl V%"' B‘E) é"?d d ﬁ‘&?‘ﬂ%&fﬁ%’x%‘“%‘“ﬁ’ﬁ@ﬁyfwa98(555@09‘? 2P%hydr o
-im - d azo[ 1, 2h] [Paic|Ghisgleel Hgl;(;)@f e litle(cpmpougRof melting point 76-80°C are obtained as a pale

9R) - 2, 3-Di rret hy lyeiBwipyldeexy - 7- ( 2- met hoxyet hoxy) - 9- phenyl -7, 8, 9, 10-t etrahydro
=im - dazo[ 1, 2h] [ 1, 7] napht hyri di ne, (7R, 8S,

99) -2, 3- Dlrrethyl 8- hydr oxy- 7- (2 mathoxyethox ) -9-phenyl -7,8,9, 10-t et rahydro
-im- d azo[ 1A 2h] [2 -Isopr degp':} phenylpropan-1-6n-1 yj -8- pwaioylammo—

9R) - 2, 3-Di rret hy limiBazoj relpyiidire- phenyl 7- (2 propoxy)-7,8,9,10-tetrahydro-i m da
zo[ 1, 2- h] [ 1, 7] napht hyri di ne and

B T Tl B

claim1 which i gegciied igReample A1 by using methyl (28, 3R)-2,3-O-isopropylidene-3- phenylproplonate
9R) - 2, 3- Di net hyleeBedwy, MR ChifaidePHrRChaYaLAaAG ¥peht. 9- phenyl - 7, 8, 9, 10- t et r ahydr o-
im- dazo[l 2- h][1 7j naphthyridine and its salts. 12. A medi cament
conprising a conmpound as clainmed in clai m 1 andl or a phar macol ogi cal |
tol erabl e SBilt B9 25 3-Dimethyl-BhydrawySipheny O H-tetralwdrpimidagzal h aphiyriding/; o
and/ or excipl entghe 13. The use of a corrpound as clainmed in cI aiml and its
phar macol ogi cal 'y tol erable salts for the production of rredl carrent s for the
prevention and treatnent of gastrointestinal diseases. A

CAN2. AU A, A2. AE.188481p4 mmol) of 2d-dimefyi-[2R, 3&?1@&)?%8#%')3@#”&@0%@"/&1%” -1-y1)-8-

pivaloylaminoimidazo[1,2-a]pyridine (ee >95%, Daicel Chiralcel HPLC) are Introduced into
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The title compound (ee: 84.0%, Daicel Chiralcel HPLC) is obtained according to the procedure
described in example B1 sterting from 2,3-dimethyl-7-[{2S,3R})-2,3-O-isopropylidene-3-
phenylpropan-1-on-1-yl}-8-pivaloylaminoimidazo{1,2-a)pyridine.

C1. (7R,8R,9R)-2,3-Dimethyl-7,8-dihydroxy-9-phenyl-7,8,9,10-tetrahydroimidazo{{,2h}{1,7]-
naphthyridine

6g (19.52 mmol) of (8R,9R)-2,3-dimethyl-8-hydroxy-9-phenyl-7,8,9,10-tetra-hydroimidazo-
[1,2-h][1,7]naphthyridin-7-one (ee >90%, Daicel Chiralcel HPLC) are suspended in 60 ml of
methanaol and cooled to -5° to 0°C in a methanol-ice bath. At this temperature, sodium
borohydride (0.81 g, 21.47 mmol) is added by spatula during the course of 0.5 h (evolution of
gas). After addition is complete, the mixture is sfirred for a further 10min, and then
concentrated in a vacuum rotary evaporator at a bath temperature of 40°C. The oily residue
obtained is taken up In distilled water and extracted three times with chloroform. The organic
phases are combined and washed with a little water, then dried using anhydrous sodium
sulfate and filtered. The filtrate is concentrated on a vacuum rotary evaporator and co-
evaporated with acetone; the title compound crystallizes out In the course of this. The
precipitate is filtered off, washed with acetone and dried to constant weight at 50°C in a
vacuum drying oven. 5.15 g (85.3%, ee > 90%, Daicel Chiralcel HPLC) of the title compound
are obtained as a colorless crystallizate of melting point 206-9°C.
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g Y The medicaments are prepared by processes known per se, which are familiar to the person skilled in
the art. As medicaments, the pharmacologically active compounds according to the invention (= active
compounds) are employed elther as such, or preferably in combination with suitable pharmaceutical
auxiliaries or excipients in the form of tablets, coated tablets, capsules, suppositories, patches (e.g. as
ﬁS), emulsions, suspensions or solutions, where the active compound content is advantageously

15



|~ @Z; ' y10%& ()-((y10%& ()-((y10%& ()- ((y10%& ()-()?V

xyl0%g& () - (!'#%$*,/9~ @Z

ly10%& () - ((y10%& ()-((y10%& ()-((y10%& ()-()?V xyl0%& ()-(9;
<BDGS~_@Z; ! y10%&' ()- ((y10%& ()-((yl0%& ()-((y10%& ()-()?v 17 MAR 2003
xy109%g& () - (SUW\ “ap~ @Z;

it (AR o S ot 2 i 0°
ly10%9& () - A58y m'é'f PR % alyed gaé for @'\,an)gsp gzn)(e)xa lySyeglo

'y10%& () - WW‘W@&PQW(ﬂ@/‘ﬁ@f”we(s76d(°(’§elmt&h@“t(e)a'e"’e%y10"/@1&' ()- (~ @Z
'le%J&' ()- ((le%J&' ()-((ylo%e& ()-((yl0%& () - ()"V Xylo"/@&' ()-

}bovs o 0% oS Shlek k(e e e B, St Fiarde f&%aaes( (s

. ? DH L @@ nts wmmm glitgble for the ti@%d&hémaeeutcallfgl%uatu(n)s &esrz_le SQntg; gel-forming

182;2‘ i ()-( ddohds, &uﬁﬁosnlerﬁ\ﬂagés\/tgﬁfet[auhhaﬁ& &V@theiacm%&p&uhd Earﬂeré—@t% 6355 s fo %e,
10% & 8 f%r %8@9% Qj:tl |d5nt% ﬁp%rs%ats ( Zm&%"}g &"m ffgr?sg flaica'%:cgﬁ%eyts( f@ﬁﬁ%}&veﬁ 0 s

} 27 cvssolu,?"'zsm ants( oz 'ELOPRﬂ&U'Ef) r(er@eamo/aaw)ew( apd 1gmeplxing -ggents (e.9.
109% & () - () Gibdétrins). zZ:cV5  z 10%& ()-( z 10%& ()-( z 10% & ()-( z
109% & ()-( z 109% & ()- () ?H % zZ:c\V5  z 10% & ()-(

The active compounds can be administered orally, parenterally or percutaneously.

In general, it has proven advantageous in human medicine to administer the active compound(s) In the
case of oral administration in a daily dose from approximately 0.01 to approximately 20, preferably 0.05
to 5, in particular 0.1 to 1.5, mg/kg of body weight, if appropriate In the form of several, preferably 1 to
4, individual doses to achieve the deslred result. In the case of parenteral treatment, similar or (In
particuiar in the case of infravenous administration of the active compounds), as a rule, lower doses
can be used. The optimal dose and manner of administration of the active compounds necessary In
each case can easlly be determined by any person skilled in the art on the basis of his expert
knowledge.

If the compounds according to the Invention and/or their salts are to be employed for the treatment of
the abovementioned diseases, the pharmaceutical preparations can also contain one or more
pharmacologically active constituents of other pharmaceutical groups. Examples which may be
mentioned are: tranquilizers (for example from the benzodiazapines group, e.g. diazepam),
spasmolytics (e.g. bletamiverine or camylofin), anticholinergics (e.g. oxyphencyclimine or
phencarbamide), local anesthetics (e.g. tetracaine or procaine), and, if appropriate, also enzymes,
vitamins or amino acids.

To be emphasized in this connection, in particular, is the combination of the compounds according to
the invention with pharmaceuticals which inhibit acid secretion, such as, for example, H2 blockers (e.g.
cimetidine, ranitidine), H+/K+ - ATPase Inhibitors (e.g. omeprazole, pantoprazole), or furthermore with
so-called peripheral anticholinergics (e.g. pirenzepine, telenzepine), and with gastrin antagonists with
the alm of Increasing the main action in an additive or superadditive sense and/or of eliminating or
decreasing the side effects, or furthermore the combination with antibacterially active substances (e.g.
cephalosporins, tetracyclines, penicillins, macrolides, nitroimidazoles or alternatively bismuth salts) for
the control of Helicobacter pylori. Antibacterially active combination components which may be
mentioned are, for example, mezlocillin, ampicillin, amoxycillin, cefalothin, cefoxitin, cefotaxime,.
imipenem, gentamycin, amikacin, erythromycin, ciprofloxacin, metronidazole, clarithromygin,
azithromycin and combinations thereof (e.g. clarithromycin + metronidazole).
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. he excelfent gastric protective action and the gastric acid secretion-inhibiting action of the compounds

according to the invention can be demonstrated in animal experimental models. The compounds
according to the inventlon investigated in the model mentioned below have been provided with

numbers which correspond to the numbers of these compounds in the examples.

Testing of the secretion-inhibiting action on the perfused rat stomach

Table A below shows the effects of the compounds according to the invention on the pentagastrin-
stimulated acid secretion of the perfused rat stomach In vivo after intravenous administration.

Table A
i No. Dose Inhibition of acid

{stmol/kg) secretion
fv. (%)

f 3 100

2 3 100

3 3 100

4 3 100

5 3 100

6 3 100

7 3 700

8 3 700

Methodology

The abdomen of anesthetized rats (CD rat, female, 200-250 g; 1.5 g/kg i.m. urethane) was opened
after tracheotomy by means of a median upper abdominal incislon and a PVC catheter was fixed
transorally in the esophagus and another via the pylorus such that the ends of the tube just projecied
into the gastric lumen. The catheter leading from the pylorus led ovtwards into the right abdominal wall
through a side opening.

After thorough rinsing (about 50-100 m!), warm physiological NaCl solution at 37°C was continuously
passed through the stomach (0.5 m/min, pH 6.8-6.9; Braun-Unita ). The pH (pH meter 632, glass

electrode EA 147; ¢ = 5 mm, Metrohm) and, by titration with a freshly prepared 0.01 N NaOH solution
to pH 7 (Dosimat 665 Metrohm), the secreted HCl were determined in the effluent in each case
collected at an interval of 15 minutes,
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RRRRE |( )zZ gasﬁ"fﬁ%‘tﬁg pee g ?Jr W@;‘EE)%%LW“F?’%”S%G%’&!SR’SQJT 9?5 é)a@é}( ¢ entagastrin
(Ieft femoral vein) about 30 min after the end of the operation (i.e. after determination of 2 preliminary .

fractions). The substances to be tested were administered intravenously in 1 mifkg liquid volumes
60 min after the start of the pentagastrin continuous infusion.

The body temperature of the animals was kept at a constant 37,8-38°C by infrared irradiation and heat
pads (automatic, stepless control by means of a rectal temperature sensor).
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: 1. Acompound of the formula |

("

in which

R1 Is methy! or hydroxymethyi,

one of the substituents R2a and R2b is hydrogen and the other is hydroxy, methoxy, ethoxy,
isopropoxy, methoxyethoxy or methoxypropoxy,

one of the substituents R3a and R3b is hydrogen and the other is hydroxy, methoxy, ethoxy,
isopropoxy, methoxyethoxy or methoxypropoxy,

where R2a or R2b on the one hand and R3a or R3b on the other hand are not simultaneously hydroxy,

and its salts.

2. A compound according to claim 1, characterized by the formula 1*

{*)

in which
R1 is methyl or hydroxymethyl,

19



z 10%6& ()-( z 10%& ()-()?H % O'P'V'Y'["e"g"zZ: cV5 z 10%& ()-( z
10% & ()-( z 10% & ()-( z 10% & ()-( z 10% & ()-()?H % g"h"n"g"s"""zZ: cV5

z 10%& ()-( z 10%& ()-( z 10%& ()-( z 10%& ()-( z 10% & ()- () ?H. %
mewwnnnz7ocV5  z 10%& ()-( z 10%& ()-( z 10%& ()-( z 10% & ()- (14 MAR 2003
10% & ()-()?H % """""""zZ:cV5 z 10%& ()-( z 10%& ()-( z 10%& ()-( z
10% & () - (ode OB ubstitue)tS H2Uxany"Hob" i "rgdrogSand Zthdl GfESis (Hydfoxy MR difoxf, Z

iSEQ‘; g ()-( 2 LGS, Methorethlofmbthoxiaraddy ® """ """ 2Z:cV5  z 10% & ()-( z
: 0-( one of the substituents R3a and R3b is hydrogen and the other is hydroxy, methoxy, ethoxy,

Isopropoxy, methoxyethoxy or methoxypropoxy,
where R2a or R2b on the one hand and R3a or R3b on the other hand are not simultaneousiy hydroxy,
and its salts.

3 A compound of formula |* according to claim 2, in which

R1 is methyl,

one of the substituents R2a and R2b is hydrogen and the other is methoxy, ethoxy, Isopropoxy,
methoxyethoxy or methoxypropoxy,

one of the substituents R3a and R3b is hydrogen and the other is hydroxy,

and its salts.

4, A compound of formula I* according to claim 2, in which

R1 is methyl,

one of the substituents R2a and R2b is hydrogen and the other is methoxy, ethoxy, isopropoxy,
methoxyethoxy or methoxypropoxy,

one of the substituents R3a and R3b Is hydrogen and the other is methoxy, ethoxy, isopropoxy,
mathoxyethoxy or methoxypropoxy,

and Its salts.

5. A compound of formula I* according to claim 2, 3 or 4 In which R3b is hydrogen.
6. A compound of formula I* according to claim 2, 3 or 4, in which R2a and R3b are hydrogen.

7. A compound according to claim 1, characterized by the formufa I**

()

in which
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in which the substituents R1, R2a, R3a and R3b have the meanings given in the following table

R1 R2a R2b R3a R3b
CHa H OCHs OH H
CHa H OC;Hs OH H
CHa H OCH(CH)2 OH H
CHa H OCH,CHz0CH; OH H
CHs H OCH,CH,CH,0CH; | OH H
CHa H OH OCHs H
CHa H OH OC;Hs H
CHs H OH OCH(CHa)2 H
CHa H OH OCH,CHZOCHs H
CHs H OH OCHZCHZCH,0CHs H
CHa H OCHs OCHs H
CHa H OC;Hs OC3Hs H
CHa H OCH(CH): OCH(CHa)z H
CHa H OCH,CH,0CHs OCH,CH;0CH; H
CHa H OCH;CH:CH,OCH; | OCH,CHaCH,OCHs H
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CHOH |H OCH,CH20CH; OCH,CH,0CH; H

CH:0H |H OCH,CH2CH,0CHs OCH,CH;CH;0CH; H

CHa OCHs H OH H

CHs OCzHs H OH H

CHa OCH(CHa)2 H OH H

CHs OCH,CH,0CH; H OH H

CHs OCH,CH2CH0CHa ___ |H OH H

CHa OH H OCHy H

CHa OH H OGaHs H

CHa OH H OCH(CHa), H

CHs OH H OCH,CH,0CHs H

CHa OH H OCH,CH;GH;0CH; H

CHs OCHa H OCHa3 H

CHa OC,Hs H OCzHs H

CHs OCH(CHa)2 H OCH(CHa); H

CHa OCH;CH,0CHs H OCHCH,0CHs H

CHa OCHzCH:CH,0CH; | H OCH,CHaCH20CH;s H

CH20H OCHj3 H OH H

CH20H OC2aHs H OH H

CH,OH OCH(CHa) H OH H

CHz0H | OCH,CH,0CHs H OH H

CH:0H | OCHzCH;CHZOCHs | H OH H
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