VO 98/ 54188 .
PCT/ EP98<AR)°’93154|1: ed di hydropyrans Field of application ofpctfigokpyenti on!
The invention relates to novel conpounds which are used in the

phar maceutical industry as active conpounds for the production of .
medi ;arseditithydroplramian t echni cal backgr ound U S. Patent 4,468,400 descri be
tricyclic imdazo[1, 2-a] pyridines having various ring systens fused onto
the in dazopyridine parent structure, which should be suitable for the

t r eathieldiof appljcation of the inventionwor ders. The | nternational Patent Application .
WD 95127714 descri bes 8, 9-di hydropyrano[ 2, 3- c]i m dazo[ 1, 2-a] pyri di nes .
havi ng gastric acid secretion-inhibiting properties. Description of the

i nventtiegrvention relaes teoRpvBleeammoytdfowhiph ere Weedda i DhaTmacridies! ipdigtn es @eliven

gr eat @mpdeidRifbr the/ftodlttish brintddichimentst he com pounds of the prior art, in
particular by the substitution in the 7- and/or 8-position of the 8;9-

di hydropyrano[ 2, 3-c]i m dazo[ 1, 2-a] pyri di ne, have particul arly advant ageous \
pr opekhdviastechni¢hl®ackoreihd on rel ates to conpounds of the formula I [err] i

U.S. Patent 4,468,400 describes tricyclic imidazo[1,2-alpyridines having va_rious ring systems fused
onto the imidazopyridine parent structure, which should be suitable for the treatment of peptic ulcer
disorders. The International Patent Application WO 85/27714 describes 8,9-dihydropyrano]2,3-

climidazo[1,2-a]pyridines having gastric acid secretion-inhibiting properties.

Description of the invention

It has now been found that the compounds described below in greater detail, which differ from the com-
pounds of the prior art, in particular by the substitution in the 7- and/or 8-position of the 8,9-

dihydropyrano(2,3-climidazo[1,2-a]pyridine, have particularly advantageous properties.

The invention relates to compounds of the formula |

R3 R2
N
R4a \\ R1
Rab—Y Xy N
R5b
R6
R7

in which
R1is 1-4C-alkyl,

R2 is 1-4C-alky! or hydroxy-1-4C-alkyl,
R3 is hydrogen or halogen,



in which RL is 1-4CGalkyl, R2 is 1-4Calkyl or hydroxy-1-4Calkyl, R3 is

hydr o
2 one
hydr o
1-4C

gen _or hal ogen,
of WMEE98448% i t uent s R4a and R4b is hydrogen and t he oPOEIEPO&/03057 .
gen, hydroxyl, 1-4C- al koxy, 1- 4C- al koxy-1 -4C-al koxy or

of 1 FeS M PR st b Ro eI A hedlaoey hesfomh TFaplgent-

hy dr ox y4G-alkexye3-4C-kieoyy, or 1-4C-alkylkd@riainiloxyy odin 4ich|R4@Xyd B4b together are O (oxygen

R T TR Ve et tn
i

.one o

f 4Grelkeybs4G-aliontes 1RGalniciriRAplonn ot ihevhish R5aand REb tbgether & O (okygen),

Subst e RS, FIBORANGh TR POndilinutandhBFTdIaR | = 11 each case hyar agen
t ether f

he ot her substituents 1n each case to

orma net h- yl enedi oxy

one
g

and

radi clinwhiegh CH2- O ) or an ethyl enedioxy radical (-OCHerr]-CHerr]-O), R6

1S hysHeQd e, substinRaBR4alaniR4B! dithe ore Mfra@nli %Y of t?r? ét%sﬂdugﬂﬁﬁgggap@ Rﬁ&l gﬂhgo’

1-4C-
hydr o
repre
at ons
radi ¢
radi c
prefe
radi c
nment i
the 3
Hal og

al koxy- 1-4C- - al koxycar bonyl am no or trifluoronet and

gettherfiandigdmeach.case hydiggen ondiibe ethen substijuenisin eesiegase saglether form araet-al ky |

S epériedky &id@él_t(-@-bﬂbfo-gér =0}
e

e?r%h@@ioﬁ@lrﬁﬂibalr(@ﬁd:ﬁ?bﬂg@ﬂ ng 1 to 4 carbon
he butyl

;
Ex | es ich nmentioned are tF radi cal, isobutyl
e i mt%m'wal?giﬂrgéqa"ﬁ@rt: RIKAXY étﬁcc%{'f",xy‘fﬂ'%/?-”y'ﬂy‘f"°r éd‘rQ:@lk?XY'ﬁs%/Fpr opy!

al alkexéeybonyainoak triiostoinb@ylraathyl radi cal . The nethyl radical is

-1-4C-al kyl .ab ' d 1-4C al kyl
&f Ehyprond S0 S LA S 45 SRR AR RS oL, Exanpl s whi ch’ may be

oned are the hydroxyrhethyl radical, the 2-hydroxyethyl radical and

T-E?Z%Tk?P(r)ré]BrreQ&)l’éssetF i k-Edin ol L'S}Sn{i.‘éﬂ %R«};DS@@EQX l’xa\fir%d{;: ﬁqa% F%rﬁ%lp ratlgltng{ l%%.\grip}?g_

en In"the sen the rnventio rom ne,

1- 4C- WXy e preationad srerthelbubi redigili ispbubil recizdtlsed-uyi rardideh derbiutg eadicet, gm-
cont apyhreiicat, saprofMl reiRal, BihPlradié-ABS RS ndbriVdadica ot f%%%tm%dg%l i% g{e?en’%d.c ar bon
ut oxy |

atons. Exanpl es which may be nmentioned are the

radi c

al, sec-butoxy radical, tert-butoxy radical, propoxy radical,

, I'sobut oxy

| Sopr Hyxdboy-1-4Claikg Irepadxin3radbednidativnddie4 @ bIRE RN didaRAVieH ard BebsRRIADY Y Hyartixpal -

1-4C-
radi c

QJP@) ﬁ(l_a%!hfellsc gv%lgcﬁgé( i tEeeererEf\tlso%re]é %reO{l]zg h?lz'lrogc)t]rfel}etl'?y? (l?e\lld?cgf r'grt\el :(2)~rr]1$<(ijro>g§/-etAﬁ§l:l- I%ldiiéglxy

and the 3-hydroxypropyl radical. The hydroxymethyl radical is preferred.
Halogen in the sense of the invention is brominé, chlorine or fluorine.

1-4C-alkoxy represents radicals which, in addition to the oxygen atom, contain a straight-chain or
branched alkyl radical having 1 to 4 carbon atoms. Examples which may be mentioned are the butoxy
radical, Isobutoxy radical, sec-butoxy radical, tert-butoxy radical, propoxy radical, isopropoxy radical
and preferably the ethoxy radical and methoxy radical.

1-4C-alkoxy-1-4C-alkoxy represents one of the abovementioned 1-4C-alkoxy radicals which is substi;
tuted by a further 1-4C-alkoxy radical. Examples which may be mentioned are the radicals
2-(methoxy)ethoxy (CH3-O-CHg-CH2-0-) and 2-(ethoxy)ethoxy (CH3-CHg-0O-CH2-CH2-0-).

1-4C-alkylcarbonyloxy represents a carbonyloxy group to which is bonded one of the abovementioned
1-4C-alkyl radicals. An example which may be mentioned is the acetoxy radical (CH3CO-O-).

1-4C-alkoxycarbonyl represents a carbonyl group to which is bonded one of the abovementioned 1-4C-
alkoxy radicals. Examples which may be mentioned are the methoxycarbonyl radical (CH30-C(O)-) and
the ethoxycarbonyl radical (CH3CH20-C(0)-).



tuted by a further 1-4C- al koxy radical. Exanples which may be nentioned age

t he radi gret hoxy) ethoxy (CHerr]-O-CHerr]- CH[err]

2- (et hoxg‘@eﬁhoxy (CHerr]-CHerr]-OCH err]-CHerr]-0). Qc)r/x?ﬂgg/osc .

1-4C al ka;l car bonyl oxy represents a carBonyl oxy group to which is bonded on

of tTh#C-alsexysabarylamiael representy joR Aminoi@disall vihichAp sedithigcebwriecH theagbdyemen-

rrentﬂoﬂ@@@L4bsa|ﬁda§caa§oﬂfmmcéﬂsa@x§.ﬁbue£ GhlcR il §9rhnkioned dke He- @%&&g&%@%ﬁ%‘
ove

represents a carbon gr oup whi ch is bonded one of the a nt 1 oned
1- 4@“!&?‘ﬁawer%'?%%bowavﬁm%ca}m. ch may be mentioned are the
met hoxycar bonyl radical (CHerr]OC(O-) and the ethoxycarbonyl radical

et .
L G Rt b A P Y ORI I8 FRTBOTY SUHP A WPIgh % BPUgR 08 of Ehecehoue ¢ ut ed
by omawtmhed mabmumme-amnmeabndaﬂmmmmmhowdy badhedibsed Ex@npbes. whi ch

oned . a 0 ny
ot HORYBEPEREEEBA rpdlih SRS OCREGHNG Q) Rq G 2TR e oot egioabent s
a caidtiatyl-@CohiaPHR-®-GAt)ch i s bonded one of t he above- mentioned _
1- 4C- al koxy-1-4C-al koxy radi cal s. Exanples which may be nentioned are the ;
2- (et hoxy) et hoxycarbonyl radical (CHerr]-O-CHerr]CHerr]-OCO) and the
2- ( et-H6salKoxy-hrdRyatioxyrsrnanylpminp cenreseais| aiy anim[adicel] witchOssebstijuEd] tyr ore-adreO- ).
1- 4Ca@yvmém|oﬁedlﬂn@lah&%w@bm@xmmonﬁ ré&&wseemaemhlmmérﬁ&uﬁﬁéd éﬂ‘é'u{'eh s

substituted by one of the abovenentioned 1-4C-al koxy-1-4C-al koxycar bonyl
r adi EANEhoRARRYY esbapmpEofedicah e ibh P1{eRee )iy ¢areenylamino radical.
2 (rret hoxy) et hoxyr ar bonyl am no radi cal and the

F o mN o sSh g ARRge BHPE lBuR i gPaneng o BivsUiien 1% SpParpiy el PROAAEN on
sal t saltsPRarticidarl ragntioe Miay e made bfethe‘@dern(a‘colbdjieallphdénﬁakéOslams;]bt:mb|u)br§aﬁuﬁérab| e
sal t §rggrfnc %Bgi J:Jl?o'}r%%ml.{%eé‘m}h%[r%i%gl 'Fhogg bl%%% 8 eF—I lk)fbléJ Sna d/vat%[ d%o?ubgaaécé{ ts

Those "sui &r-1 NS0l ubl e acl
wi t haddiiodssalsiviih acids Sush @x fomsixemplbyhideshlode egd atmdobbrdmyd pGthr phosphogic iadid,
hos r t d dui .
PhoS BRI dcky, %Gl'fd?’lc %ﬂd Léeltic 3k g}tr’rélgc d—@u&ﬁic%nda%@ﬁ%o‘fc thde (4?12&( kfbgﬁfdgut yric

Dgl uconic acid enzol ¢ acl hydr oxybenzo acl
aci dbe%zei‘:fa(ﬁ@awt&?l goid, a‘e!ioaahcwﬁ|aéidcma'610@c'd+ l@uﬁ*q %c'%\m!'c afjchl furpariccadip, sperinig i ¢

aci gac@ LIf(ﬁlidHcfd l@h]?tlaﬁ's adhX %Irdbﬁmaﬁbld,1 stéa"!lli:ltaf@ﬁll i@luéﬁés@ﬁorﬁi'&ﬁﬁ ) iretrafbdliforsi S@dﬂl ?f\
aci uepe oni ¢, a met hanesul f oni.c aci d or na oic
AT EC TR TR MR RIS TR P
whet h@ho-coripolybasicdcidie lcpiseaied and idépdndling @n Gehichasdit gndbstlependh reguumalam/qmahh- sal t
S d?a?l/épaqoor%;%cﬁfpen %F‘Srrg?rl ar quanti- tative ratio or one differing

ar nac

t heretrom eglly intol erable salts which can be initially
obt ai ned as process products for exanple in the preparation of the

CONMPRHARRBCAES n9 ifidler %Be%&f&e\dgﬁ?ﬁfﬁn'B%Wm%lg%‘ﬂta‘in%ﬁ‘é%t réc%[L( &Bé\le‘f‘s i zamQBYEr t ed

i nto phar rraco I ca e sal roces 10 1he person
ski | [tr@cprpq?r@tw@ gﬂ'\p compounds according to the mventlon on an industrial scale are converted into

pharmacologically tolerable salts by processes known to the person skilled in the art.

According to expert’s knowledge the compounds of the invention as well as their salts may contain, e.g.
when isolated in crystalline form, varying amounts of solvents. Included within the scope of the inven-
tion 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 1.

The compounds of the formula | have three chiral centers. The invention relates to all eight conceivable
stereoisomers In any desired mixing ratio with one another, including the pure enantiomers, which are a
preferred subject of the invention.



According to expert's know edge the conpounds of the i nvention -as well as
their salts may contain, €.g. when isolated in crystalline form varying
amount s OWOSBIS#St s. | ncl uded within the scope of the i nvenPCT/EBB/G30%T .
therefore all solvates and In particular all hydrates of the conpounds of -

for Mgl lof ﬁa’é 0Bdthueh F@a an%cﬁ%aéne(ﬁe %HQ hhﬁh B SrleSt s@lstktué?'ﬁsdﬁ 2 ¢ mjﬁgb {: have

salts of the conpounds of fornula 1. he conpounds of

t hr edhecgihgrdiand é?ﬂemeéformr?empwémqw W@F%@églwlen%qquyéﬁw the e subghiients ~'

St er eMich RiRItSe MBIhABYEJRRS rddRe! dHettylkBediaky radivdl bR RBRraBRQIsNE bre aftleddi Ng t he
pure enantioners, which are a preferred subject of the invention. )

4 |If one of the substl tuents R4a and R4b on the one hand and one of the
subsﬁomemﬁd% t%aerﬁmﬁsﬁéd)aremdsbefmélﬂﬁmuhandwhmget her form a net hyl enedi oxy
radi g o yl enedi oxy radical, the tw substituents which formthe

met hy 3 cﬁ@' radi cal or ethyl enedl oxy radical are-preferably cis to one
anot tﬁ&rns1-40@dkytxmhmdtex;t—b46€allthha5| zed are those of the fornmula 1. in which

R1 I%ﬁ‘sji ﬁﬁ@ﬁ R2 is 1-4C-al kyl or hydroxy-1-4C-al kyl. R3 is hydrogen,
one oF 1 S5tituents R4a and R4b is hydrogen and the other is hydrogen,

hydr org bf the subsHigeris Réxgnd B4b is hyrirngmrtdnhmaeramwmnﬂwgw%@r 1-d4Ceali®xy, or

(oxygenr) whithR424 %téngﬁérla]: a and R5b is hydrogen and the other is
hydrogenWl roxndit %%ﬁgé}é in which Rba and R5b together are

0 (owgefﬁ]e L sdntritta angjREb IRbycragRn Fuskihestberiobydsoaend hygieed o5 1 C bg»én, R6
i s hydhnogsrbn Rb@g,mbtggetﬁgﬂafég%,@ )hyl and R7 is hydrogen or hal ogen, and

their sal | ment of I nvention to be enphasi zed are
conp m%ﬁ%{, Rﬁhg%ﬁ@flnaﬁsa arenot Flglrufi?neously hydrogen,
R6 is hydrogen, halogen or trifluoromethyl and

R7 is hydrogen or halogen,

and their salts.

An embodiment of the invention to be emphasized are compounds of the formula I*

()

R7

in which

R1is 1-4C-alkyl,

R2 is 1-4C-alkyl or hydroxy-1-4C-alkyl,

R3 is hydrogen,

one of the substituents R4a and R4b is hydrogen and the other is hydrogen, hydroxyl or 1-4C-alkoxy,
one of the substituents R5a and R5b is hydrogen and the other is hydrogen, hydroxy! or 1-4C-alkoxy,
where R4a, R4b, R5a and R5b are not simultaneously hydrogen,

R6 is hydrogen, halogen or triflucromethyl and

R7 is hydrogen or halogen,

and their salts.



in which RL is 1-4Calkyl, R2 is 1-4C-al kyl or hydraxy-1-4Calkyl, R3 is
hydr ogerm,wongsefsst he substituents Rd4a and R4b is hydrogen agerkpsyat her i
hydr ogen, hydroxyl or 1-4C-al koxy, one.of the substituents R5a and R5b is
hydrogen and t he other is hydrogen, hyar oxyl or 1-4C al koxy, where R4a,
R4b, ARRBabadinheSdj the mverdgion partighiadin teobes eynphasikied e coRBounds by theofgemula ralnogen
or tmi{;ﬂ)uororret hyl and R7 is hydrogen or hal ogen, and their salts. '
5 An enbodi nent of the invention particularly to be enphasi zed are
conpBlisdst@rlkylhe fornula I*, in which RL is 1-4CGalkyl, R2 is 1-4Cal kyl or
hydrﬁz;éme,idjl.)éikloRﬁy(jr&(ymégl,Wgen, Rda is hydrogen, R4b is hydroxyl or .
1-4C-al koxy, Rb5a 1s hydrogen, hydroxyl or 1-4C-al koxy, R5b is hydrogen, R6
i s hasdydi®gemal ogen or trifluoronethyl and R7 is hydrogen or hal ogen, and
t hei R4§i@|h§l§rogen,A preferred enbodi nent of the invention are conpounds of the

formula I*, 1n which RL is 1-4C-alkyl, R2 is 1-4Cal kyl, R3 is hydrogen, _
Rda ébﬁ)fﬂ?r8§3éﬁf1'ﬁ§’5'kp§y'hydroxyI, R5a is hydroxyl, R5b is hydrogen, R6 is i
hydr pgei, hytrebegapdrowyl éri-4¢-aieexypret hyl and R7 is hydrogen or hal ogen, and
t hei E{&')sal LS :

Is hydrogen,

R6 is hydrogen, halogen or trifluoromethyl and
R7 is hydrogen or halogen,

and their salts.

A preferred embodiment of the invention are compounds of the formula 1*, in which
R1is 1-4C-alkyl, '
R2 is 1-4C-alkyl,

R3 is hydrogen,

R4a is hydrogen,

R4b is hydroxyl,

R5a is hydroxyt,

R5b is hydrogen, .

R6 is hydrogen, halogen or trifluoromethyl and

R7 is hydrogen or halogen,

and their salts,

With the aid of the general formula I*, the following exemplary compounds according to the invention
may actually be mentioned by means of the substituent meanings and by the positions indicated for the
.substituents R3, R6 and R7 in the following Table 1 (Tab. 1):



Wth the aid of the general

formula I*,

the foll ow ng exenplary conpounds
according to the invention may actually be nentioned by neans of the

subst i t uetO ¥4H3ngs and by the positions indicated for thePSHBEEIBOFNt s
R3, R6 and R7 in the following Table | 6(Tab. 1):

R5a R5b R6

6 [err] Tab. 1 R1 R2 R3 Rda R4b
R7 CHerr] CHerr] H O H o, H H HCH3 |
CH3 H H H H R3ds ,H H CH err]
CH err] H O 2-ad - H CH err]
CH err] H H 1 HCHerr] CHerr]
H -0 Ho s . 6-C CHerr] CHerr] H
H OH H H -d 6-Cl CHerr] CHerr] H H
oCH3 H H H R5a o O CHerr] CHerr{l* H H
OCferr]Herr] H H RSb i HCHerr] CHerr] H
@] H H 2- CF3 HCHerr] CHerr] H H CH
H H 2- CF3 rel CH err] H O OH H
H H CH err] H H OH oH H H
HCHerr] CHerr] 6- Br H H H
CHerr] CHerr] 6- Br H H H HCH err]
CHerr] 6-C H OH H H H H CHerr] CHerr]
6-C H oH OH H H H

TJab. 1

R1 R2 R3 R4a R4b R5a _R5b___ R6 R7

CH,; CH3 H o H H H H

CH; CH3 H H OH H H H H

CH;. CH3 H o) H H 2-Cl H

CH; CH3 H H OH H H 2-Cl H

CH; CH, H o) H H 2-Cl 6-Cl

CH; CH;, H H OH H H 2-Cl 6-Cl

CH, CHg H H OCH; H H H H

CH; CH, H H OC,Hs H H H H

CHy GCH, H o H H 2-CF, H

CHy CH;, H H OH H H 2-CF, H

CH,; CH;, H o OH H H H

CH, CH, H H OH OH H H H

CH; CH;, 6-Br 0 H H H H

CHs; CH, 6-Br H OH H H H H

CH; CH, 6-CI H OH H H H H

CH; CH, 6-Cl H OH OH H H H

CHy CH; H H OH OH H 2-Cl H

CH, CH_3 H H OH OH H 2-Ci 6-Cl

CH; CH, H H OH OH H 4-Cl H

CH; CH;, H H OH OH H 2-CF, H

CH; CH, H H OH OH H 2-NHCO-OCH; 6-CH;,

CH; CH, H H OH OH H * 2-NHCO-0C,H~OCH; 6-CHj,

CHy CHOH H 0 H - H H H

CH; - CH,OH H H . OH H H H H

CH; CH,OH H 0] H H 2-Cl H.



CH err] CHerr] H H OH H H . 2-d H CH erg]
CH err] ~wdbsisasd OH oH H 2-d 6- /bl ]
CHerr] * H* H H H H 74 d HCH err] CHerr
H H = Od oH H 2- CF3 HCHerr] CHerr] H
oH Copjipuation of Tab. \HCO OCH[ er r ] 6-CH err] CHerr] CHerr] H
ek, T rs " e VR O geg] Highy 1 gCH er ] & Cery) Ot err]
LIl I LI L

CH[err]O—I H H O—I H H H HCH[err]
CH e Oy y H H 2- - H. _
7 Cond[’I snuatizon of 1Tab. 1 rO" RH T H G?(Z?' Réa RAb  Rsa FRsb
R6 CH; CH,OH H o) R7 @HerejCt CHerr]OH 6l H
oH 2., Cl CH err] CHerr]OH H
o o 'emon T T og WM d* 6-0 CH [ésr‘f"] -
CH erGHsOHCHOH H - W OChHs H H 2-Cl H
6- Cl @-I[erm.],c)HCHLl rr]gH HocH. H HH [err] H H H |
HCH[err CH err]OH H 78 Y oc5pCH H H H
H CH@tr] CHO erfjoH  HO Ho H 2-CHy H H 2-CF3
E CH[cmr] cHOH erm} $ H E OH H o H OHz-c%H H ’ H H, 2- CF3

r err
H CH cgihr] CH%E[ er'l] oH A g H oyH OH H H H
H CHGHy ] CHOH eri] OH H 6- Br OH OHO H H H H H H
H CHa L ertLOH  6.Br H < OH H H H
H CH @M ] CH’gE[eré‘]BEH 620 H H H M H HHH
H CH@Hy] CHOH er8BOHH 6-CCOHH H - H OHH OH H H H
H Cl-l[(gqr] er H OH OH H 2-C
H CH er’ ] Zggerér'th HE o H W g H H T 2d
6-d thd[erfﬁl]*zO CI—E'@H]HH HOH OHH H HoH OH H 4-d
H CHews] chn@dernlOHy H o4  Bu H OHag OH H y  2-CFferr]
HCH rr] 1%',1{6”]0" H H CH CH H 2- NHCO- OCH3

I'(‘3'|—|[ erH Gierrfio4 A/H OH QH 2@ OH '
2 NHAEMHLOC] eydH] err ] - OdH[ er r pH 6- Cld[x-err]H anrdcit he salts of t@e conpounds
ment i ned blg 1, the charpact er n) between R4a und R4b in
Tabl e e&r:llg% Fﬁg g 7- 0X0 cong) Thé‘( n‘%‘g"ﬁ’ds accordi ngﬁlo t he

i nven@ilon @dsPH hue be prepar e as @aberitbed RyNWB@-OfH;exanpl &-CH; t he

fol l oping exap! eg. or

appropriate starting conpounds

HIST NG Al OGRYIS. R 0CESAIEER,ALBEH, "% EAO™

and the salts of the compounds mentioned in Table 1, the character "O" (= oxygen) between R4a und

R4b in Table 1 denoting a 7-oxo compound.

The compounds according to the invention can thus be prepared as described by way of example in the

following examples, or using analogous process steps starting from appropriate starting compounds

The starting compounds are known or can be prepared analogously to the known compounds.

Depending on the substitution pattern in positions 7 and 8 (R4a/R4b or R5a/R5b), the compounds ac-
cording to the invention can be prepared starting from 8-hydroxyimidazo[1,2-a]pyridines which are
known or can be prepared in a known manner (see, for example, WO 95/27714) according to the follow-

ing reaction schemes:



The starting conpounds are known or can be prepared anal ogously to the _
known con%ounds. Dependi ng on the substitution pattern in positions 7 and
8 (Rdal/ RAWOOB/SMS R5b) , the conmpounds ac- cording to the i EP90383h be
prepared starting from 8-hydroxyi m dazq 1, 2-a] pyri di nes which are known or -
can Q%hﬁfep:ared In a knowmn manner (see, for exanple, WO 95/27714) according
to the oW ing reaction schenes:

8 Schene 1: [err] g
R3 ! R3 v R3 1
. N N
\\ R2 \\ R2 NN ro
N N ¥ N . \N
o OH o)
0
— OR _—
R6 R6 R6
R7 R7
; . R7
R3 R3
N
\\ R2 NN _ro
OAc

m 1 R7 R3 1
N N R2
N R2 HO =N

R7 -

R7

The 8-hydroxyimidazo[1,2-a]pyridine substituted in the 7-position is converted to the cyclic acetal. After
elimination to give the pyrano[2,3-climidazo[1,2-a]pyridine, bromine and acétoxy are added (e.g. by
treating with gl_acial acetic acid/acetic anhydride and N-bromosuccinimide) énd it is reductively hydro-
lyzed to the 8-hydroxy compound. The selective oxidation which follows if desired leads via the 8-keto
compound to the 7-hydroxy-8-keto compound, which for its part can also be converted into the 7,8-
dihydroxy compound by reduction of the keto group, for elxample using sodium borohydride.



The 8- hydr oxyi m dazo[ 1. 2-a] pyri dine substituted in the 7-position is
convert edwlogbgidifsscycl i ¢ acetal. After elimnation to give therEprosniosT
pyrano[ 2, 3-c]i m dazo[ 1, 2- a] pyri di ne, brgom' ne and acetoxy are added (e.g. by
treating with glacial acetic acid/ aceti'c anhydri de and N-bronosucci ni m de)
and Bthenge2:eductively hydro- lyzed to the 8-hydroxy conpound. The sel ective
oxidation which follows if desired | eads via the 8-keto conpound to the

7- hydroxy-8-keto conpound, which for its part can also be converted into
the 7,8- dihydroxy crapound by reduction ¢f the keto group, for exanple
usi ng sodi um Qy I de. R3 R1 9
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The starting material known frorﬁ Scheme 1 Is 0-methylated, brominated in the a-position to give the
keto group, for example by means of bromine in trichloromethane, then reduced to the bromohydrin and
converted into the corresponding epoxide. By treatment with HBr, the 8-deprotected inverse bromohy-
drin is obtained, which spontaneously cyclizes to the desired target compound.



The starting material known from Schene 1 Is O-nethylated, brom nated in
the a-position to give the keto group, for exanple by neans of bromne in
trichl or oN¥® P8F4d88 t hen reduced to the bronphydrin and convePCEERIBDMWST t.he
correspondi ng epoxide. By treatnment wi iéh HBr, the 8-deprotected inverse -
bromohy- drin is obtained, which spontaneously cyclizes to the desired
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The hydroxyl group of the 8-hydroxyimidazo[1,2-a]pyridine is first converted into an 8-
diethylaminocarbonyloxy group. This protected imidazo[1,2-a]pyridine deprotonated in the 7-position,
for example, by t-butyllithium is then reacted with a cinnamaldehyde known from the literature. The
addition product obtained is oxidized (e.g. with manganese dioxide), cyclized under strongly acidic
conditions with removal of the protective group and, if desired, reduced to the alcohol by means of so-
dium borohydride. .



The hydroxyl group of the 8-hydroxyim dazo[1l, 2-a]pyridine is first

convert 6golddfsti1g8N 8- di et hyl am nocarbonyl oxy group. This pgofepdsif

i m dazo[ 1, 2-a] pyri di ne deprotonated i D the 7-position, for exanple, by
t-butyllithiumis then reacted with a %innanaldehyde known fromthe :
litersdmd£. The addition product obtained is oxidized (e.g. with manganesey
di oxi de), cyclized under strongly acidic conditions with renoval of the
protective group and, if desired, reduced to the al cohol by neans of so-
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The 7-cinnamoyl derivative known from Scheme 3 is first epoxidized using a suitable oxidant, such as,
for example, hydrogen peroxide. The removal of the protective group and the ring closure is then car-
ried out under acidic or basic conditions. The reduction of the keto group which then follows if desired

can in turn be carried out - analogously to the process for Scheme 1 - for example using sodium boro-
hydride. ‘



The 7-cinnanoyl derivative known from Schene 3 is first epoxidized using a_
sui t abl e_oxi dant, such as, for exanple, hydrogen peroxi de. The renoval of

t he prot e BS48oup and the ring closure is then car- ri edPGUEPSMBEST
acidic or basic conditions. The reductipn of the keto group which then -
foll%\gg ifsdesi red can in turn be carried out - analogously to the process
for 1 - for exanple using sodi um boro- hydri de.

12 Schéne 5: [err] : -

The protected 8-hydroxyimidazo[1,2-a]pyridine known from Scheme 3 is deprotonated in the 7-position
(e.g. with butyllithium) and reacted with protected aldehydes known from the literature. The removal of
the protective group'carried out under strongly acidic conditions (e.g. HBr in glacial acetic acid) yields
the sought 7,8-dihydroxy compounds via a ring closure reaction, which for their part, if desired, can be

converted into further compounds according to the invention, e.g. by (selective) alkylation or acytation
of the hydroxyl groups. -

In the above schemes, "R" is 1-4C-alkyl, "Ac" is CH;CO and "Et" is C,H;.

Compounds of the formula | in which R4a/R4b or R5a/R5b are 1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkoxy
or 1-4C-alkylcarbonyloxy can be prepared by customary' derivatization measures, such as are familiar

to the person skilled in the art (e.g. by alkylation or by acylation), from the corresponding compounds in
which R4a/R4b or R5a/R5b are hydroxyl.

Compounds of the formula | in which R2 is hydroxy-1-4C-alkyl or the corresponding starting compounds
of the Schemes 1 to 5 can be produced from the corresponding esters and aldehydes by reduction, for
example with sodium borohydride or lithium aluminium hydride, in a customary manner (cf. WO
94/18199). If desired, the reduc‘tion for obtaining the hydroxy-1-4C-alky! group can be accomplished



The protected 8-hydroxyi m dazo[ 1, 2-a] pyri di ne known from Schene 3 is
depr ot om ' he 7-position (e.g. with butyllithiun) an ed with
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The pure enantiomers, in particular the pure enantiomers of the formula I*, to which the invention pref-

erably relates, can be obtained in a manner familiar to the person skilled in the art, for example by
enantioselective synthesis, by chromatographic separation on chiral separating columns, by derivatiza-
tion with chiral auxiliary reagents, subsequent separation of diastereomers and removal of the chiral
auxiliary group, by salt formation with chiral acids, subsequent separation of the salts and liberation of

the desired compound from the salt, or by (fractional) crystallization from a suitable solvent. -

The invention further relates to the processes and the process intermediates described in the above
schemes, In particular those process intermediates of Schemes 1, 2, 3, 4 and 5, which can be isolated
before the cyclization step. |

The following examples serve to illustrate the invention further without restricting it. Likewise, further
compounds of the formula | whose preparation is not described explicitly can be prepared analogously
or in a manner familiar to the person skilled in the art using customary process techniques. The abbre-
viation min stands for minute(s) and h for hour(s).



Salts are obtained by dissolving the free conpound in a suitable sol vent,
e.g. in a chlorinated hydrocar- bon, such as nethyl chloride or chloroform
or a | ow WOIB&EAI%r wei ght al i phatic al cohol (ethanol, iso- HfEEE®IBYSWhi ch
contains the desired acid, or to whichi4he desired acid is subsequently
added. The salts are obtained by fi ! tering, reprecipitating, precipitating
wi th. a nonsolvent for the addition legy by evaporating the solvent.
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248- 249and thgroabined) filipieds cgqopptqg;?@hed on stllca gel after strtpptng off the solvent (eluent

methylene chloride/methanol = 9/1). 280 mg of the title compound of m. P 164-170°C are obtained
(ether/methanol).

8.9-cis-8-Hydroxy-3-hydroxymethyl-2-methvi-9-pheny!-7H-8 .9-dihvdropyranol2. 3-climi-
dazo[1,2-alpvridine

Analogously to Example 2, the title compound of m.p. 167°C (methanol) is obtained in 57 % yield by
reduction of (8,9)-cis-3-ethoxycarbonyl-8-hydroxy-2-methyl-9-phenyl-7H-8,9-dihydropyrana[2,3-cJimi-
dazo[1,2-alpyridine using lithium aluminum hydride.



I n acetone. 2.

8. 9- transwﬁglgl)ég{sgxy 3 hydr oxynet hyl - 2- net hyl - 9- phenyl - 7H 8. pryd;&g&yrano[
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et hoxycar b¢iazell -apyridieecy - 2- net hyl - 9- phenyl - 7H- 8, 9- di hydr opyr ano[ 2, 3-c] i nmi da
zo[ 1, 2-a] pyri di ne usi ng i thi um al um num hydri de anal ogously to the

preparat i on of Exa

8. 9- cilgedt Wwyﬁe?wr 199- TPét%CWM ethe)iy phtaingmhiaPP1% yield@ngogruslyde Epgmeieiof 2.
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?gghgtfgﬂ?g-faa]pyngne usupg mhlum af%mlrL wdrldgacet one) is obtained in 70 % yreld by

(8,9)-cis-3-et hoxycar bonyl - 8- met hoxy 2-met hyl - 9- phenyl - 7H 8, 9- di hydropyrano

A suspension of 6 g of 8-(diethylaminocarbonyloxy)-2,3-dimethyl-7-(1-oxo-3-phenyl-2-propen-1-yl)-
imidazo[1,2-ajpyridine in 120 mi of ethanol is cooled to 0°C , 15.3 ml of 2M aq. sodium hydroxide solu-
tion and 6 ml of 30% ag. hydrogenperoxide solution are added. After 8 h stirring the mixture is diluted
with water, extracted twice with dichloromethane and the solvent is removed in vacuo. The remaining
semisolid is purified on silica gel (eluent diethylacetat). The titie compound of melting point 205-207°C
is obtained in 5% yield together with 15% -(dlethylammocarbonyloxy)-z 3-dimethyl-7- (2 3-epoxy-1-
oxo-3-phenyl-prop-1-yl)-imidazo [1 2-a]pyr|d|ne

To a suspension of 0.19 g of 8-hydroxy-7-oxo-9-phenyl-2,3-dimethyl-7H-8,9-dihydro-pyrano|[2,3-
climidazo[1,2-a]pyridine in 6 ml of methanol 0.06 g of sodium tetrahydridoboranate are added. After 1 h
the solvent is removed in vacuo, 50 ml of water are added and the solution is extracted twice with
trichloromethane (50 ml each). The combined organic solutions are dried over sodium sulfate, the sol-
vent is stripped off in vacuo and the solid residue purified on silica gel (eluent di-
chloromethane/methanol 13/1). The title compound of meltihg point 233-235°C is obtained in 68% yield.
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The titl pf melting point 2 235, 2 35[err]C is obtalned d

16 9. ue pu on sflica gel (eluen chloromethane/ methanol 13/1). The title compound of meltlng

7- Q(o-rﬁﬂqbB%&G’S"Q,(c’ﬂecdmﬂmdnbltmﬂdd-u%@/sShehlydr0 pyrano[ 2. 3-c] i mi dazo[ 1. 2-a] pyrid
i ne A suspension of 2 g of

8- (di et hyl am nocar bonyl oxy) - 2, 3- di net hyl - 7- (1- hydr oxy- 3- phenyl - 2- propen-1| -y
|)- i rStagding[commoghdsridine in 5 mM of a 33%solution of hydrogen bronide in
acetic acid is heated for 1 h at 130[err]C After stirring at room

t enper ature for 48 h t he mxture |s dlluted W|th 50 m of water and 50 m
of di chi or cregivexny-8-brg EYin ; B A1diterdropyransif. 3relintigatolyd-alpyridinb ut i on
and ext ract ed tw ce wi t h d| chI ororret hane. The conbi ned organi c sol utions

are vvaos zg E&E B sodiumsulfate, the solvent is renoved in vacuo and
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éﬂ rqi'de is added by spatula, the mixture is stirred at room temperature for 0.5 h, the solvent is then
stripped off in a high vacuum, the residue is taken up in 20 ‘m! of methylene chloride, washed with satu-
rated sodium hydrogencarbonate solution and then with water, the organic phasé is dried over sodium
sulfate and the solvent is removed in vacuo. The title compound is obtained in 93 % yield as a solid
foam and used without further purification for the next step.

_ ' 1.2 2,3-Dimethyl-g-gnenyl-7H-gyranol2,3-c|imidazo] 1.2-a]pyridine

A solution of 8.8 g of 9-methoxy-9-phenyl-7H-8,9-dihydropyrano[2,3-climidazo[1,2-a]pyridine in 15 ml
of dry chloroform is added dropwise_under an argon atmosphere to a boiling solution of 11.8 g of p-
toluenesulfonic acid and boiled in a water separator for 1 h. The solvent is then stripped off in vacuo,
the residue which remains Is stirred with aqueous sodium hydrogencarbonate solution and methylene
chloride, the organic phase is separated off and the aqueous phase is extracted twice more with a little
methylene chloride. The combined organic phases are washed with a little water, dried over sodium
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dissolved in 40 ml of methylene chloride at room temperature, cooled to -5°C, treated dropwise with 11
mi of a commercially available 1 molar boron tribromide solution in methylene chloride, the mixture is
subsequently stirred for 2 hours, the solvent Is stripped off in vacuo, and the residue is suspended in 50
ml of dioxane and treated with 12 ml of a saturated aqueous sadium hydrogencarbonate solution. The
orange-colored suspension Is stirred at room- temperature for 16 hours, the solvent is stripped off in
vacuo, the residue is taken up in water and extracted twicé with methylene chloride, the combined or-
ganic phases are concentrated in vacuo and the residue is purified on silica gef (eluent: methylene
chloride/methanol = 100/3). '

0.27 g of the title compound of m.p. 173 - 175°C (diethyl ether) is obtained.

42 g of 3-ethoxycarbonyl-8-methoxy-7-(2-bromo-3-oxo-3-phenylpropy!)-2-methyl-imidazof1,2-
a)pyridine are suspended in 42 mi of ethanol and treated at room temperature with 0.71 g of sodium

borohydride. After stirring at room temperature for 2 hours, a further 90 mg of sodium borohydride are
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3- Et hoxycar bonyl - 8- net hoxy- 7- (2, 3- epoxy- 3- phenyl - propyl ) - 2- net hyl -i m dazo[ 1
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suspension of 48.5 g of 3-ethoxycarbonyl-8-hydroxy-2-methyl-7-(3-oxo-3-phenylpropyl)imidazo[1,2-

a]pyridine in 600 ml of dimethylformamide. The mixture is vigorously stirred at room temperature for 1.5
hours. Solid constituents are then filtered off, the filtrate is concentrated to dryness in a high vacuum
and taken up in ethyl acetate, and the organic phase is washed with water. After drying over sodium
sulfate, the solvent is stripped off in vacuo, the residue is treated with a litle ethyl acetate and the
crystals which are deposited are filtered off.,

20.6 g of the title compound of m.p. 117 - 118°C (ethyl acetate) are obtained.
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dazol1 2-alpyridine

43 g of 3-ethoxycarbonyl-s-methoxy-?-(z,3-epoxya-phenylpropyl)-z-methylimidazoﬁ ,2-a)pyridine are
treated dropwise in 80 mi of dichloromethane at -6°C with 24 ml of a commercially available 1 molar

solution of boron tribromide in methylene chloride (30 min), 100 mi of ice water are added after a fur-
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540 mg of the title compound of m.p. 153 - 155°C (diethyl ether) are obtained.

5.1

dazol1,2-a)pyridine

The title compound of m.p. 147 - 148°C (acetone) is obtained in 90 % yield analogously to Example 4.1
starting from the corresponding cis-compound.

6.1

The title compound of m.p. 164 - 166°C (diethy! ether) is obtained in 54 % yield analogously to Examplé
41 by ethylation of (8,9)-trans-3-ethoxycarbon'yl-8-hydroxy-2-methyl-9-phenyl-7H-8,9—dihydro~
pyranof2,3-climidazo[1 ,2-a]pyrid§ne with ethyl bromide.
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A mixture of 5.05 g of 8-(diethylaminocarbonyloxy)-2,3-dimethyl-7-(1 -hydroxy-3-phenyl-2-propen-1-yl)-
imidazo[1,2-ajpyridine and 9 g of manganese dioxide in 200 m! of trichloromethane is stirred for 36 h at
room temperature, the solid is filtered off, the solvent removed in vacuo, and the solid residue washed
with diethylether. The title compound of melting point 163-164°C is obtained in 85% vield.

. alpyridine

A solution of 1 g of 8-(diethylaminocarbonyloxy)-'z,3-dimethyl—?-(1-oxo-3-phenyl-2-propen-1-yl)-
imidazo[1,2-a]pyridine in 40 mi of ethanol is cooled to -10°C and a solution of 2.0 m! of aq. 30% hy-
droperoxide in 1.8 ml of 2M aq. sodium hydroxide solution is added. The mixture is stirred for 7 h at-10
to -5°C and for 13 h at ambient temperature, éxtracted three times with dichloromethane (50 ml each),
the solvent is removed in vacuo and the oily residue purified on silica gel (eluent dtethyl acetate). The
title compound is obtained in 15% yield as an-amorphous solid.
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-yl ) - veterthayonddiciria; where they are used, in particular, for the treatment and/or prophylaxis of disorders

of the stomach and/or intestine.

The invention therefore further relates to the compounds according to the invention for use in the treat-

ment and/or prophylaxis of the abovementioned diseases.

The invention likewise comprises the use of the compounds according to the invention for the produc-
tion of medicaments which are employed for the treatment and/or prophylaxis of the abavementioned
diseases,

The invention furthermore comprises the use of the compounds according to the invention for the
treatment and/or prophylaxis of the abovementioned diseases.

The invention furthermore relates to medicaments which contain one or more compounds of the for-
mula | and/or their pharmacologically tolerable salts.

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 either as such, or preferably in combination with suitable pharmaceutical
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exhibit a marked i nhi bition of gastric acid secretion and an excel | -ent
ar t1\BEPAFOR SRR R eBnBE, e B & i ipet Keroiesigontn %Eﬁn?r?p'sfqa@&é?m-
i nverenisowhich eredsstabla dori ﬂnlaedﬁsioe;d ahdnmgd:euﬂedl dartnulationg. Blsiae isbiognts, agel-for ming
adva%a,qsge@?&w&?tbwé; BhiefabliBles Shd’hdr EleAlolbo gﬁagdaérgeg%fr.g'pa? Whddo st !

absenCe o cant and a larg
" Gastforiexamplg awﬂ%@qntsﬁmézwqmmﬁeemubuﬁers; antifonins, fevenreuigeots, preseumdmssswnmzas

Neaniefy) chiBRnidIR e Y iicRfr, %F’néaﬁu@@ﬁ%@ers@nd%ﬁmﬁéﬁgg g%}‘ % dcﬂoﬁgﬁﬁn%

particular of gastrointéstinal I nflanmatory l"e- S|ozs (such
as, for exanple, stomach ul cers, duodenal ulcers, gastritis, hyperacidic or

medi casasive coRb@in@s cdntiecdd rﬁiﬁ@ler&ﬂﬁél?%ﬁi‘éﬂaﬂy df"ﬁbl%btaﬁ@d?.lslpe caused, for
exanpl e, by microorganisns (e.g. He I cobac- ter pyl ori),; bact erlal t oxi ns,

medi canments (e.g. certain antiinflammtories and antirheumatics), chem -
cal s I ger@ral.etl‘iasmaiv)an adyasiagedus &Chuinaw medidirests ad intinigtbd tA8@ Setive cbrﬁp&.h@('sf in the

o ov s fihonshh 8B Bl hon 4B ARRE GBS EN 04 ] ShOHPBIP LB S 17
vari ¢ "hﬁéréﬂéaflori tM45c:mgld<9 ef kgt wglgble if egﬁmr@tean thetforen afisbiesalcprefeably 1 to 4,
pr opesdividial @Js@s Qeatcﬁ“évémg %gmre@?e@:ﬁ Clﬂltmetcagé f rQIrt%%Fﬁ %ﬁnnla? gl'e(m p%%gunds

of the fornula ei r phar macol ogi cal
out strRfMedieye §UP‘E%(B'FQ¥Sf96rm'U'§*éati°ﬁ oﬁmﬁmuvgrmmems) gayuigeldwer dvees gindree t hey

are used The Bpﬁ?ﬁdl Hd)s(élélnafnanﬁ&rof E@ﬁurﬁgtl‘éﬁ&mme a%ﬂ\ﬁg&fmplaﬁﬁﬁ%mél:é%é@ irP acﬂ'cﬁ ders
of thgnst rrg H c{) I ntesti i nvention therefore fart at es
to tie" & ﬁiﬂ B 5”5'8?: t?yd?'}éfd’efs(?”tsﬁ“;‘ed 'M@ﬁfﬁ%ﬁhﬁ%S'Sﬁelsuewqrﬂ@owlﬁésﬁ rrent

and/ or prophyl axis of the abovenentioned di seases. ~The invention |ikew se

S?”prh‘ th€ %oﬁ:&cﬁmlﬁ fcB dlntgng AR5, £ (F%Qerlrdslansq afe3o b2% empld \)//ggl gor e trea{ment of
the abovementioned diseases, the pharmaceutical preparatlons can also contain one or more pharma-

cologically active constituents of other pharmaceutical groups. Examples which may be mentioned are;
tranquitizers (for example from the benzodiazapines group, e.g. diazepam), spasmolytics (e.g. bie-
tamiverine or camylofin), anticholinergics {e.g. oxyphencycli mine or phencarbamide), local anesthetics

(e.g. tetracaine or procaine), and, if appropriate, also enzymes, vita mins or a mino 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 aim of increasing the main action in an additive or superadditive sense and/or of eli minating or de-
creasing the side effects, or furthermore the combination with antibacterially active substances (e.g.
cephalosporins, tetracyclines, penicillins, mécrolides, nitroimidazolés or alternatively bismuth salts) for
the control of Helicobacter pylori. Antibacterially active combination components which may be men-

tioned are, for example, mezlocillin, ampicillin, amoxycillin, cefalothin, cefoxitin, cefotaxime, imipenem,



tion of nedicanments which are enployed for the treatment and/or prophyl
of the a = j oned di seases. The invention furthernor rises th
use of tﬁgyconpounds according to the _invention for the trggfﬁﬁﬁ% and/ or
prophyl axi s of the abovenenti oned di sédses. The invention furthernore

rela e ounds of the for- nula
an %gghﬁhelrn%ﬁﬂPE%§6Wﬂz a??ﬁh?%PeTgﬁ*gmg%gk clen “Re FE0BMGISE ar e

prep&?@B“ﬁvnﬁﬂﬁﬁﬁé@ésdRHbWﬁwge#r@émnWhnmﬁ are famliar to the person

skilled in the art. As nedi canents, the pharmacol ogically active conpounds

according to the invention (= active conpounds) are enpl oyed either as

such, or preferably in conbination with suitable pharmaceutical

22 auxiliaries or excipients in the formof tablets, coated tablets,

capsul es, suppositories, patches (e.g. as TTS), enulsions, suspensi ons or

sol utions, where the active conpound content is advantageously be- tween

0.1 and 95% and where, by the appropriate choice of the auxiliaries and

exci pients, a pharma- ceutical ad mnistration form(e.g. a del ayed-rel ease

formor an enteric form ‘exactly suited to the active conpound and/or to

t he desired onset of action can be achieved. The person skilled in the

art is famliar, on the basis of his expert know edge, with auxiliaries or

exci pi- ents which are suitable for the desired pharmaceutica

formul ati ons. Besi de solvents, gel-for m ng agents, suppository bases,

tabl et auxiliaries and other active conmpound carriers, it is possible to

use, for exanple, antioxidants, dispersants, enulsifiers, antifoans, flavor

corrigents, preservatives, solubiliz- ers, colorants or, in particular,

perneation pronoters and conpl exi ng agents (e.g. cyclodextrins). The
active conmpounds can be ad mnistered orally, parenterally or
per cut aneousl vy. In general, it has proven advantageous in human nedi ci ne

to ad mnister the active conpound(s) in the case of oral ad mnistration
in a daily dose fromapproximately 0.01 to approxi mately 20, preferably
0.05to 5, in particular 0.1 to 1.5, ng/kg 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
particu- lar in the case of intravenous ad mnistration of the active
conpounds), as a rule, |ower doses can be used. The optimal dose and nmanner
of ad mnistration of the active conpounds necessary in each case can
easily be deter mned by any person skilled in the art on the basis of his
expert know edge.

e



I f the conpounds according to the invention and/or their salts-are to be
enpl oyed_for the treatnent of the abovenenti oned di seases, the

phar maceuocgIs48epar ati ons can al so contai n one or nore phFFEP98/03057 .
cologically active constituents of oth24 pharnaceutical groups. Exanples
whi ch may be nentioned are: tranquilizers (for exanple fromthe

benzodi azapi nes group, e.g. di az&hamjacolgeysnol ytics (e.g. bie- tamverine
or canylofin), anticholinergics (e.g. oxyphencycli nmine or phencarbanide), -
| ocal_anest hetics (e.g. tetracaine or procaine), and, if appropriate, also
enzy B exgelient gastHs protechiveradien ard 8 gastricreridesceaiphrinbibiingiagtion pgﬁhs cempeUads i on,

| N padckbrainhas thel ifvenbiéh 6t Héthdridfiated il AMmAUXPAIMEARI AEAS dTHégcoH}so&.%% ac-

i nvent i n wi t h pharmaceuticals which inhibit acid secretion, such as, for
exanpioEing o the blndpe investigated im{be mAdelementiongd helgwhbave begn REpVIdogh i Bmbers

i nhi m,ﬁ:@fa:rr(espagd tcO® PUrABES 6f thesetompoute lirtthe exdimpldsl t hernore with so-cal |l ed
peripheral anticholinergics (e.g. pirenzepine, telenzepine), and wth
gastrin antagonlsts mnth the aimof increasing the main action in an

addi tTesting of theseck Iigi actiprootthe gl riat stomach ng or de- creasing the
si de effects or furthernDre the conblnatlon mnth anti bacterially active
subst ances (e . cephal osporins, tetracyclines, penicillins, macrolides,
nitr oTaHedézt@onssf@ws dhe effertst ofvibe pompaunds Rcenadingsto the invention cmnthe plentafastrin-

Hel i camfatt&faawéeefet.on Atd msé-arraaét&maca% J«.v&afepmmsas% rﬁﬁﬁf;’a{aﬁnt S whi ch
may be nen- tioned are, for exanple, neziocillin, anpici anoxyciliin,
cefalothin, cefoxitin, cefotaxinme, impenem

23 qgggggycin, anikacin, eryt hromycin, ciprofloxacin, netronidazol e,
clarithromycin, azithromycin a conbinations thereof (e.g. clarithronycin +
met r qf-eezet-¢)—
24 No. Dose Inhibition of acid secretion  Pharmacol oy  The excel | ent
gastr|ic prot Chg“@’aﬁt on and the %ﬁtric acid secretion-inhibiting action
of tHe conpodin f rging to the ention can pe denonstrated in ani ma
experlinent al |nodévs. The conpounds ac- cording tp the invention
|nvest|gqted I n the nogel nentioned,bel ow have been provided wth nunbers
whi cH—eorrespenrd—to—thp—hurbers—ei—these—corpeunlls i n the exanpl es.
Testijng o0 the sesreti pn-inhibitingodction on the perfused rat stomach

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 abdo minal incision and a PVC- catheter was fixed fransorally
in the esophagus and another via the pylorus such that the ends of the tube just projected into the gas-
tric lumen. The catheter leading from the pylorus led outwards into the right abdo minal wall through a
side opening.

After thorough rinsing (about 50-100 ml), warm physiological NaCl solution at 37°C was continuously
passed through the stomach (0.5 ml/ min, pH 6.8-6.9; Braun-Unita 1). 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 HCI were deter mined in the effluent in each case col-
Ieeted at an interval of 15 minutes.

The gastric secretion was stimulated by continuous infusion of 1 pg/kg (= 1.65 mi/h) of i.v. pentagastrin
(teft femoral vein) about 30 min after the end of the operation (i.e. after deter mination of 2 preli minary
fractions). The substances to be tested were ad ministered intravenously in 1 ml/kg liquid volumes 60
min after the start of the pentagestrin continuous infusion.



Tabl e A bel ow shows the effects of the compounds according to the invention
on the p in- stinulated acid secretion of the perfLﬁé?h: omach
in vivo & ter%?%sravenous ad ninistratign. Table A . bé¥i0adsr

I nhibition of acid secretion ([err]nnl/kg)

( % The body te§nperature of the an}fnals was ke:l:»t ata constf6b37 'ﬁé ,[Chbg dnf ared wradnephog agg BS?Iren of

anesnadel(wi@t!ahcastspk(s@lyonml by s o a rodd tag@rajure sedsog) kg | m urethane) was
opened after tracheotony by neans of a nedi an upper abdo m nal incision and
a PVC catheter was fixed transorally in the esophagus and another via the
pyl orus such that the ends of the tube just projected into the gas- tric

| umen. The catheter |eading fromthe pylorus |led outwards into the right
abdo mnal wall through a side opening. After thorough rinsing (about
50-100 m ), warm physiol ogical NaCl solution at 37[err] C was conti nuously
passed through the stonmach (0.5 mM/ mn, pH 6.8-6.9; Braun-Unita 1). The pH
(pH nmeter 632, glass electrode EA 147; [err] =5 nm Metrohm and, by
titration Wth a freshly prepared 0.01 N NaOH solution to pH 7 (Dosi mat 665
Metrohm), the secreted HCl were deter mned in the effluent in each case
col- lected at an interval of 15 m nutes. The gastric secretion was
stinmulated by continuous infusion of 1 [err]g/kg (= 1.65 m/h) of i.v.
pentagastrin (left fenoral vein) about 30 mn after the end of the
operation (i.e. after deter mnation of 2 preli mnary fractions). The
substances to be tested were ad mnistered intravenously in 1 m/kg liquid
volunes 60 mn after the start of the pentagastrin continuous infusion.

25 The body tenperature of the animals was kept at a constant 37.8-38C by
infrared irradi ati on and heat pads (automatic, stepless control by neans of
a rectal tenperature sensor).



26 ' Patent Clainms 1. Conpounds of
the formula | [err] in which RL is 1-4C—alkgl, R2 is

1- 4G al kyWQ?8/54§8% oxy- 1- 4C-al kyl , R3 is hydrogen or hal ogentCHERY%B0ihe
substituents R4a and R4b is hydrogen apél the other is hydrogen, hydroxyl,

1- 4C- al koxy, 1- 4C- al koxy- 1-4C- al koxy or 1-4C- al kyl carbonyl oxy, or in
whi ch Rda and R4b together are OFatent@aiins one of the substituents R5a and
R5b i s hydrogen and the other is hydrogen, hydroxyl, 1-4C al koxy, 1- -

4C- al koxy-1- 4G al koxy or 1-4C-al kyl carbonyl oxy; or in which R5a and R5b
t ogether aCem@uhdxefdeeformulmbr e R4a, R4b, R5a and R5b are not sinultaneously
hydrogen, or in which one of the substituents R4a and R4b on the one hand’
and one of the substituents Rb5a a R5b on RBe other hand is in each
case hydrogen, and the other subs ept s ifn each case together forma
met h- yl enedi oxy radi cal (-O CHfe an et hyl enedi oxy radi cal
(-O-CHerr]-CHerr]-0), R6 Réahyd ogen,j ha 095‘11, 1-4C- al kyl, 14C- al koxy,
1-4C-al koxycar bonyl a. m no,g , al koxycar bonyla m no or
trifluoronethyl and R7 S hé 1-4C-al kyl or 1-4C- al koxy, and
their salts. 2. dihds l as claiz%ed inclaiml, in
which R1 is 1-4C al kyI R2 | al kyl. or hydroxy-1-4C-alkyl, R3 is
hydr ogen, one of the substitUents Réa and R4b is hydragen and the other is
hydr ogen, hydroxyl or 1-4C- al kox
R6

R7

_ o A O D

R1 is 1-4C-alkyl,
R2 is 1-4C-alkyl or hydroxy-1-4C-alkyl,
R3 is hydrogen or halogen,

one of the substituents R4a and R4b is hydrogen and the other is hydrogen, hydroxyl, 1-4C-alkoxy, 1-
4C-alkoxy-1-4C-alkoxy or 1-4C-alkylcarbonyloxy, or in which R4a and R4b together are O (oxygen),

one of the substituents R5a and R5b is hydrogen and the other Is hydrogen, hydroxyl, 1-4C-alkoxy, 1-
4C-alkoxy-1-4C-alkoxy or 1-4C-alkylcarbonyloxy, or in which R5a and R5b together are O (oxygen),

where R4a, R4b, R5a and R5b are not simultaneously hydrogen,

or in which

one of the substituents R4a and R4b on the one hand and one of the substituents R5a and R5b on the
other hand is in each case hydrogen, and the other substituents in each case together form a meth--
Ylenedioxy radical (-O-CH2-O-) or an ethylenedioxy radical (-O-CH2-CH2-0O-),

R6 is hydrogen, halogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-a|koxycarbonyla mino, 1-4C-alkoxy-1-4C-
alkoxycarbonyla mino or trifluoromethyl and -

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

and their salts,

2. Compounds of the formula | as claimed in claim 1, in which

R1 is 1-4C-alkyl,

R2 is 1-4C-alkyl or hydroxy-1-4C-alkyl,

R3 is hydrogen,

one of the substituents R4a and R4b is hydragen and the other is hydrogen, hydroxyl or 1-4C-alkoxy, or
in which R4a and R4b together are O (oxygen),



in which Rda and R4b together are O (oxygen), , ,

27 one QiolhRezELStituents R5a and RSb is hydrogen and thgqlfig/ohds

hydr ogen; ﬂy(jrgoxgl or 1-4C-al koxy, or 7in whi ch R5a and R5b together are O
(oxygen), where Rd4a, R4b, R5a and R5b %re not simul taneously hydrogen, R6

i s hydrogen, .hal ogep.or I.f.l uoromet hyl. .and R7 i.s hydrogen o al ogen and
i P SHsuntySHE Ro@hnd Ko i B R0RE 4 hneBlie Rnlafonet WogRRE A T4 8" P ol
| * [ einryhich R5a and R5b togethen aweh® (dxy@th)i s 1- 4C-al kyl , R2 is 1-4Cal kyl or
hydr - 1s , | ; e substituents Rda and R4b is
hydrgéérﬁkﬁgR%?ggtaﬁgr%Pgr%ggr@gg%eoﬁ%?@iof%&or 1- 4C-al koxy, one of the |
subs RetiskydregeRSialeped oRBAudremeipdiaodien and the ot her is hydrogen, hydroxyl or

1- 4Gaglik WeehSodha, R4b, RS5a and RS5b are not sinultaneously hydrogen,
R6 is i?/@?rsg%ggn ﬁa?éo%gen or trifluoronethyl and R7 is hydrogen or hal ogen,
and eh

heir galfst s 4 Conpounds of the fornula |* as Hm"m'ljmjlﬁllsrﬂmlB

3. Compounds as claimed in claim 1, which has the formula 1* :

(")

R7

in which
R1 is 1-4C-alkyl,

R2 is 1-4C-alky! or hydroxy-1-4C-alkyl,

R3 is hydrogen,

one of the substituents R4a and R4b is hydrogen and the other is hydrogen, hydroxyl or 1-4C-alkoxy,
one of the substituents R5a and R5b is hydrogen and the other is hydrogen, hydroxyl or 1-4C-alkoxy,
where R4a, R4b, R5a and R5b are not simultaneously hydrogen,

R6 is hydrogen, halogen or triflucromethyl and

R7 is hydrogen‘or halogen,

and their salts.

4. Compounds of the formula I* as claimed in claim I3,
in which

R1is 1-4C-alkyl,

R2 is 1-4C-alkyl or hydroxymethyl,

R3 is hydrogen,

R4a is hydrogen,

R4b is hydroxy! or 1-4C-alkoxy, _

R5a is hydrogen, hydroxyl or 1-46—alkoxy.

R5b is hydrogen,



in which RL is 1-4C-al kyl, R is 1-4C-al kyl or hydroxynethyl, R3 is
hydrogen, R4a is hydrogen, R4b is hydroxyl or 1-4C-al koxy, R5a is hydrogen,

hydr oxyl WO 98/54t88a| koxy, R5b is hydrogen, PCT/EP98/03057
28 R6 is hydrogen, halogen or trifluoB®nmethyl and R7 is hydrogen or
hal ogen, and their salts. 5. Conmpounds of the fornula I* as clained in

cl ai R63s hydrogeh) relogBt o taflubrofetidi il , R2 is 1-4C al kyl, R3 is hydrogen, R4b
IS hygf, s hydroxyl, RSb is hydrogen, R6 is hydrogen, halogen or -
tri fﬁj}dér)@y ?gr?"%ﬁ&é%?eh S hydr ogen or hal ogen,-and their salts. 6. The
corrp@udimeasaltsl ained in claiml, selected fromthe group consisting of
8, 9-trans- 8- hydroxy 3- hydroxyrret hyl - 2- net hyl - 9- phenyl - 7H 8, 9- di hydr o- pyr ano
[2 3-c]imdazo[l ,2-a]- pyridine,

, 9- i s- 8WW—@WMWWH%Q%?MEQMMIMNmgvhphenyl 7H- 8, 9- di hydr o- pyrano[ 2

3 Chm@laéOAikJﬂ,Z a] - pyridine, _
8 9-t rans- 3- hydr oxynet hyl - 8- net hoxy- 2- rret hyl - 9- phenyl - 7H 8, 9- di hydr o- pyr ano

:?Zdi“'ﬁpcﬂﬁ‘)’b[ 1,2- a] pyri di ne,
8 9 (Rassﬁydmgéhoxyrret hyl - 8- met hoxy- 2- et hyI 9- phenyl - 7H—8 9-di hydro- pyrano[ 2
3 c] azo[ 1, 2-a] - pyridine,

4§r'r<s W8I9eRoxy - 3- hydr oxynet hyl - 2- et hyl - 9- phenyi ano[ 2
3 C]leﬂajﬂﬂixﬂd. , 2-a] - pyridine, m“\ m“ﬂ“\mmﬂm
8 hyqisgx%a,dm%lo 9- phenyl - 2, 3-di et hyl - 7H 8, 9- dphydro pyr ano[2, 3 cJ¥i m'dazo[ 1

, 2-al pyri
7 8- diShyshydrages- phenyl - 2, 3- di net hyl - 7H 8, 9- di hydr o- pyrano[ 2, 3-c] i mi dazo[ 1, 2

- apyrF\ing Rydrogen, halogen or triflucromethy! and
R7 is hydrogen or halogen,

and their salts.

6. The compound as claimed in claim 1, selected from the group consisting of
8,9-trans-8-hydroxy-3-hydroxymethyl-2-methyl-9-phenyl-7H-8,9-dihydro-pyranof2,3-climidazo(1,2-a)-
pyridine,
8,9-cis-8-hydroxy-3-hydroxymethyl-2-methyl-9-phenyl-7H-8,9-dihydro-pyranof2,3-climidazo[1,2-a]-
pyridine,

8.9-trans-3-f1ydroxymethyl-8-meth oxy-2-methyl-9-phenyl-7H-8,9-dihydro-pyrano-{2,3-cjimidazo[1,2-
alpyridine,
8,9-cls—3-hydroxymethyl-a-méthoxy-2-methyl'-9-phenyl-7H-8,9-dihydro-pyrano[z,3-c]imidazo[1 ,2-a)-
pyridine,

8,9—trans—8-ethoxy-3-hydroxymetﬁyl-2-methyl—9-phenyl-7H-8 ,9-dihydropyrano[2,3-c]imidazo[1,2-a)-
pyridine, )
8—hydroxy—7-ox6—9-pheny|-2,3-dimethyl-7H—8,9-dihydro-pyrano[2,3-c]imidazo[1 ,2-alpyridine,
7,8-dihydroxy—9-phenyl—2,3-dimethyl-7H-8,9—dihydro-pyrano[2,3-c]imidazo[1 2-alpyridine,
7-0x0-9-phenyl-2,3-dimethyl-7H-8,9-dihydro-pyrano[2, 3-c]imidazo[1 2-a]pyridine,
7-hydroxy-9-phenyl-2,3-dimethyl-7H-8,9- dlhydro-pyrano[z 3-climidazo[1,2-a)pyridine,

or a salt thereof.

7. The compound as claimed In claim 1 having the chemical name 8,9-cis-8-hydroxy-2,3-dimethyl-9-
phenyl-7H-8,8-dihydropyrano[2,3-climidazo[1,2-a]pyridine,
or a salt thereof.

8, A medicament comprislnb a compound as claimed in claim 1 and/or a pharmacologically toler-
able salt thereof together with customary pharmaceutical auxiliaries and/or excipients.



7- 0x0- 9- phenyl - 2, 3-di net hyl - 7H 8, 9: di hydr o- pyrano[ 2, 3-c] i m dazo[ 1

, 2- a] pyr F'Wiows/s4188 _ PCT/EP98/03057
7- hydr oxy- 9-"pHenyl - 2, 3-di net hyl - 7H 8, 9- gl hydr o- pyrano[ 2, 3-c] i m dazo[ 1, 2-a] p
yridine, or a salt thereof. 7. The corrpound as clai rred in claim1 having

the ghem ¢gp, e@rm%a%éi il P BHF T ARY teissitdEBSlca®f tolerable salts f
phenyl - 7H- 8, 8 droa'i/rarlmcz 3-clim c‘Iaz 1, 2- c]a yrole(rjal r?esa (s)rorausgzalrf'tthe

therBE?P’e"t'°"8fgas“°’Ne ¢isg%8%% conprising a conpound as clained in claiml
and/ or a pharmacologically toler- able salt thereof together with customary

phar ceutjcal X|I|a XCi p
38 th e, Bt Hompoticcas staes” o sk 404 ekpbermeelpoisayietin sl iy
t oI e padletion af inediéamientssier tha ptelientiph andtéatmentef ggstsintesiinat disdasel di seases.
10. The use of conpounds as clained in claim1l and their
pharmacol ogically tolerable salts for the production of nedicanents for the

prevention and treatnment of gastrointestinal diseases
R




