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Tet rahydr%@%?/ézg%onpounds Field of application of the iPr(l:\;rent i on The
i nvention relates to novel conpounds which are used in the phar maceut i cal
I ndustry as active conpounds for-the production of nedi canents. Known
techni cal background U S. Patent 4,468,400 describes tricyclic

I m dazofgerahyalepyridb cempbandsg various ring systems fused onto the

I m dazopyri di ne parent structure, which should be suitable for the
treatnment of peptic ulcer disorders. Description of the invention The
I nvention relates to conpounds of the formula | [err]

Field of application of the invention

The invention relates to novel compounds which are used in the pharmaceutical industry as
active compounds forthe production of medicaments.

Known technical background

U.S. Patent 4,468,400 describes tricyclic imidazo[1,2-a]pyridines having various ring systems
fused onto the imidazopyridine parent structure, which should be suitable for the treatment of
peptic ulcer disorders.

Description of the invention

The invention relates to compounds of the formula |

R3 R2
N
R4a §R1
R4b A N
R5b
R6
R7.

in which
R1is 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),



in which RL is 1-4Cal kyl, R2 is 1-4C-al kyl or hydroxy-1-4C al kyl, R3 is
hydrogen ory, , one of the substituents Rda and R4b is

t he ot her |s /ﬁgdrog hydr oxyl , 1-4C-al koxy, 1-4C- al koxy- P%%‘%(Bgﬁ&biy or
1- 4C- al kyl car bonyl oxy, or in which-Réa and R4b t oget her are O (oxygen),
one of the substituents R5a and R5b is hydrogen and the other is hydrogen,
hydr oXYhpin stk al koxy, 14C aI koxy- 1- 4C— aI koxy or 1-4C- al kyl car bonyl oxy,
or in which Rba and R5h_togeth are
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their S%taﬁ(ox caﬂboﬂ?aﬁﬂ'id@ydrtr“fﬁz@Fcﬁﬁ&Wl%nét rai ght chain or branched al kyl
radi cal s_havin s which may be nentioned are
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propyl radical, |sopropyl radl cal, ethyl radical and the met hyl radical.
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e I e RSP BT LT oy PR S AR e LS 25 sy
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havi ng on at ons a i ch nti.gned are. the butoxy
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et hoxyh%@&y‘éﬁ\lyi radical and the 3-hydroxypropy! radical. The hydroxymethyl radical is preferred.

Halogen in the sense of the invention is bromine, chiorine or fluorine.

1-4C-alkoxy represents radicals which, in addition to the oxygen atom, contain a straight-
chain or branched alky! 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 substituted by a further 1-4C-alkoxy radical. Examples which may be mentioned are the
radicals 2-(methoxy)ethoxy (CH3-O-CH2-CH2-0-) and 2-(ethoxy)ethoxy (CH3-CH2-O-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-0O-).

1-4C-alkoxycarbony! 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 ethoxycarbonyi radical (CH3CH20-C(O)-).
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. 1- 4C- al koxy- 1- 4C-al koxy represents one of the abovenentioned 1-4C- al koxy

- radi cal s whighgls.substituted by a further 1-4C al koxy radi C@&Tmr%ﬂ%lses
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1-4C- al al koxy radica may be nentioned are the
2- (met hoxy) et hoxycarbonyl radical . (CHerr]-OCHerr]CHerr]-OCO) and
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naphthoic acid, where the acids are employed in salt preparation - depending on whether a
mono- or polybasic acid is concerned and depending on which salt is desired - in an
equimolar quantitative ratio or one differing therefrom.

Pharmacologically intolerable salts which can be initially obtained as process products, for
example in the preparation of the compounds according to the invention 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 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 1.



nmono- or polybasic acid is concerned and depending on which salt is desired
- in an equinolar quantitative ratio or one differing therefrom )
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to the invention on an industrial scale, are converted into -
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preferred subject of the invention. | f 'one of the substituents R4a and
Rab onPigfaBy&isHanae 8Ath8he of the substituents R5a and RSb on the ot her

hand t oget her form a net hyl enedi oxy radi cal or ethyl enedi oxy radical, the

radi calonlreli® s Hsihen el hls et it RRRC VB nds Co be enphasi sed are

t hose &t ishetCakytula |1, in which RL is 1-4Calkyl, R2 is 1-4C al kyl or
hydr oxXy»lk: 4Ga I 31 Qydnegen, one of the substituents Rda and Rdb is
hydrogglzjlséﬁgm?ﬁgwg{n@o%g hy% gen, hydroxyl or 1- 4C al koxy, or in which

Ria an®3f@bydregrther are O (oxygen), one of the substituents R5a and R6b is
hydr 0og@Re @ thet iBsRLERE R43 dAHAORADBMydFgeh @l th® bihdr iﬂ@u@dd&ﬁxgydr&(yr b1-whi ch

Si mul t ARCRERYy S5 S 388 T HGHPHARC Y®GRn or triTl uoromethyl and R7
i s hydoagen ther subafitogets RSanahdt R8 is yaldgen and the other is hydrogen, hydroxyl or 1-
4C-alkoxy, or in which R5a and R5b together are O (oxygen),
where R4a, R4b, R5a and R5b are not simultaneously 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,



An enbodi nent of the invention to be enphasi zed are conpounds of the

formula 1% in which RLis 1-4Calkyl, R2.is 1-4C-al kyl
or hydroxy% S%*Pkyl R3 i s hydrogen, PCT/EP98/01615

-5-  one of the substltuents Rda and5?4b I s hydrogen and the other is .
hydrogen, hydroxyl or 1-4C-al koxy, one of the substituents R5a and R5b is

hydr 0ggay anﬁhetm.smbémg R43 aORAY N hydrBgam sl 19 ofiver 4Chpdrkgeny hywaeyi er R4a,

R4b, R5a _and R5b are not sinmultaneously hydrogen, R6 is hydrogen hal ogen
or tri PGt hyl and R7 is hydrogen or hal ogen, and their salts. An

enbodi gRNbf 1Bk stbQitieheRE4a and [REbLis dydragéry ah® tHecotaspisasidagdn anragngrounds  of
t he for%k 1*, in which RL is 1-4Calkyl, R2 is 1-4Cal kyl or

hydrox kﬁY R3 is hydrogen, Rda is hydrogen, R4b is hydroxyl or

1-4C aWhme;R4aQBAb | R5ahgrdr Rjeare riey simukgiheansly hyd©gah koxy,

R6 is hydrogen, halogen or trifluoromethyl and
R7 is hydrogen or halogen
and their salts.

An 'émboéiment of the invention particularly to be emphasized are compounds of the formula
I*, n which

R1 is 1-4C-alkyl,

R2 is 1-4C-alky! or hydroxymethyl,

R3 is hydrogen,

R4a is hydrogen,

R4b is hydroxyl or 1-4C-alkoxy,

R5a is hydrogen, hydroxy! or 1-4C-alkoxy,
RSb 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-alky|,

R3 is hydrogen,

R4a is hydrogen,

R4b is hydroxyl,

Rb5a is hydroxyl,

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 1*, 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):



R5b is hydrogen, R6 is hydrogen, halogen or trifluoronethyl and R7 is

hydr ogen o n, and their salts. A preferred enbodi

i nvention gwrd;%(/:@&ngounds of the formula 1*, in which RL is Fﬂt@gsfs@%ﬁ R2 is
1-4C-al kyl, R3 is hydrogen, R4a is hy€firogen, R4b is hydroxyl, R5a is .
hydroxyl, R5b is hydrogen, R6 is hydrogen, halogen or trifluoromethyl and
R7 is hyye ¢gen or hal ogen, and their salts. Wth the aid of the general
formula I*, the followi ng exenplary conpounds according to the invention
may actually be nmentioned by neans of the substituent meani ngs and by the
positions indicated for the substituents R3., R6 and R7 in the follow ng

Table 1 (Tab. 1): R3 s s -6- Tab. 1
[err] Nz
—_ R1
N

(1*)

R6
R7

R1__R2 R3 __ Rda R4b R5a RS5b R6 R7
CH, CH, H 0 H H H H
CH, CH, H H OH H H H H
CH; CH, H o) H H 2C H
CHy CH, H H OH H H 2C H
CH, CH, H o} H H 20 6-Cl
CH, CHy H H OH H H 2<C 6-Cl
CH; CH, H H OCH, H H H H
CH; CH, H H OCHs H H H

CH, CH; H 0 H H 2CF, H
CH; CHy H H OH H H  2CF, H
CH; CH, H 0 OH H H H
CH; CH, H H OH OH H H H
CH, CH;  6Br 0 H H H H
CHy, CHy; 6B H OH H H H H
CH, CHy 6Cl H OH H H H H
CH, CH;, 6-Cl H OH OH H H H
CH, CH;, H H OH OH H 2 H
CH; CHy; H H OH OH H 20 6-Cl
CH, CH; H H OH OH H 4 H
CH; CH, H H OH OH H 2CF, H
CHy CHy H H OH OH H  2-NHCO-OCH, 6-CH,
CH; CH, H H OH OH H  2-NHCO-OC,H~OCH;, 8-CH,
CH; CH,OH H o} H H H H
CHy CH,0H H H OH H H H H



i Rl R2

| R3 Rda Rab R5a R5b R6 R7
t CHerr] CRygnikor H O H H H PCT/EP98/01615 H
§ CH err]. CHerr] H H H H H H H
§ CHerr] CHerr] H O T4 H 2-C H .
§q CH err] CHerr] H H OH H H 2-d H
§CHerr]c @ﬂiﬁaﬁ&r TabHI O H H 2-d 6-
a% E;H 16 g{r] R3.. R4E Réb %ﬁ'@e Raij RE, H HZ‘ QH R7 g‘
CH err] CHQH[@HZDH H H H O OCfler rf H e'ﬂ*@l] H H H H
{ HCH er oq O H dJb H 2-CF3 H
jCHerr] H—'CH%W H C]-|-1 H H 2-CF3 H
JCHerr] CHCH[ erygH H H o9 HoHHH 2-§ 6-Cl H
§ G HCHZOPﬁH eH HOH HH 2.4 6-Cl H
1 CH err] 6- Br @) H H H H
f CH[err]CHe:H[GH H Hg.pH H OCHy off H yH ¥ H H H
% err} Cng[ erydH Hg gH H ocH, OH HHHH H H H
err - H H H
{ CH err] CHeHq EM Hp ~ H © H g}CEr 2-d H H
1 CHerr] CHQ:H[ eHpgH HH HH OH oH H ORCH 2-d H 6-
§ CHerr] H H OHoy H H 4-Cd H H
| cHerr] CHeny EL' HHy w © oH° 8}’ H o 2G3 H
{ CH err] CH@H[@HEQH HH HH OH  (OHOH H 2- NHCO- ocH3 H
e 6- CH[ er i}y CHE ré,] gbH err] oH H 4 H H H
2 NHCO err (gerrL OCH[err] GCHBCH[err CH[err]O—I H—r
1 H OH F\CHFerr] CHerr]H H
dFlr IdeorH 6-Cl H OH H H H
- 7 - ti iop.of Tab, 1 Rada Rab R5a
i+ Rob R6 %?'P %%H EICP 'I I%21‘9—1[ err] CHrierrrO—I H OH
¢ H 2-CCH; CHOH H MHCH erOH 8HeliJOH H H H OH
yH H Zd i CH eigd  {CHl 1] OH H 6Q
i CH,OH H H 0 H !
{H H %i’d z 6-0_CH{err]  CHlerr]CH H H
| oH CHsH CHPH H. g H La 4@ err] CH[err]d-r H
{ OCH3  cH,H cHbH H H OH OH H 2-CF,
CH; CH,OH H H OH OH H 2-NHCO-0OCH, 6-CH,
CH, CH,OH H H OH OH H  2-NHCO-OC,H,-OCH; 6-CH,
! and the salts of the compounds mentioned in Table 1, the character "O" (= oxygen) between
5 R4a and 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/RS5b), the
compounds according to the invention can be prepared starting from N-protected 8-
aminoimidazo[1,2-a]pyridines which are known or can be prepared in a known manner (see,
for example, EP-A-0 299 470 or Kaminski et al., J. Med. Chem. 1985, 28, 876-892) according
to the following reaction schemes:

Q0

T



CHerr] CHerr]OHH H OC[err]H[err] H H H

HCHerr] H O H 2-CF3

H CH err] @%ﬁ’?’?’}’ﬁ H H OH H H 2- CRF&ER80I6IS
HCHerr] CHerr]OH H O -8- oH H H

HCHerr] CHerr]OHH H OH oH H H

H CH[ ergchem&tl err] OH 6-Br @) H H H
HCH[er‘r%L—CH[err]C]-I 6-Br H H H H H
HCHerr] CHerr]OH6-C H OH H H H
HCHerr] CHerr]OH6- H OH OH H RrH

HCHerr] CHerr] H H CH CH 2-d
HCHerr] REH err] H H OH 2-C

6-Cl CHerr H R1 4-d

H CH err] E%j{ H — HO 2- CF3&———
HCHerr] H 2- NHCO- OCH3
6-CH err] rer]™N CHerr]OH H H OH H

2-NHCO- OC[ er¢ll] H.err] -OCH[ err] 6-CH err] \arll\c%ﬂihe salts of the conpounds
mentioned in Ye 1, the character "O' (= oxygen) between R4a and R4b in
Tabl e 1 denoting a 7-oxo conpound. The cpgpounds according to the
i nvention can thus be prepared as desciRged way of exanple in the
foll ow ng exanpl es, or using anal ogous prosgsg-steps starting from
appropriate starting conpounds The starting genpounds are known or can be
prepared anal ogously to the known conpounds. Dependi ng on the
substitution pattern in positions 7 and 8 (R4a/ R4db op R5a/ R5b), the
- conmpounds a&éor di ng 8 the invention can berar epar ed tarti ng from
N- pr ot ect ed m nqi m dazo[ 1, 2-a] pyri di nes wj known or can be
prepared in kn 'E?’é (see, for exanple, % 70 or Kam nski et
8,

al J d. em~.1985 876-892) aCxcor gk oI | ow ng reaction
chemssdve < N - Schene 1: [err]
NHPiv
— e ol
R6 R6
R7 R7
R2
R3 R3 R2
N
N—r1 NN g
NH —_
HO HO NH
R6 R6
R7 R7

The N-protected (Piv here and in the following schemes represents a customary protective
group, preferably the pivaloy! group), 8-aminoimidazo[1,2-a]pyridine deprotonated in the 7-
position is reacted with cinnamaldehyde. The addition product is initially oxidized (e.g. with
manganese dioxide) and then epoxidized (e.g. with hydrogen peroxide). Under strongly basic
and then strongly acidic conditions, the removal of the protective group and ring closure
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f customary protective group, preferabt§-the pivaloyl group),
: 8-am noi m dazo[ 1, 2-a] pyri di ne deprotonated in the 7- position is reacted
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and then epoxidi zed (e.g. w th hydrogen peroxide). Under

' st r onglexaipalei usingepdiuie ROBNYFKEG y aci dic conditions, the renpval of the

protective group and ring closure

Scheme 2:
R2
R3
N
N1
0O N \N
—_— NH
R6
R7
R2
R3
N
)t
HOL RN
NH
R6
R7

Instead of the epoxidation according to Scheme 1, the protective group is removed and the
ring is closed under strongly acidic conditions. The reduction to the alcohol which, if desired,

follows is carried out by means of sodium borohydride.



-9- takes place. The reduction of the keto group which, if desired,

follows ca carried out, for exanple, using sodi um borohydri de. Schene
2 [err] _%8%3/42707 P J ¥CT/EP98/01615

TR

Scheme 3:
R
LR
0
: 0

RrR2 R6
R3. mOOR

N . R7
N—ri
X \N
NHPiv
R3 R2
N
N—ri1
0 SN N
—_— NH —
HO H
Q)
R7

The above scheme represents an example of an enantioselective synthesis, the same N-
protected imidazo[1,2-a]pyridines being used as starting materials as in Scheme 1. The
reacfion of these imidazo[1,2-a]pyridines in deprotonated form with enantiomerically pure
dioxolanes initially leads to a condensation product which can be cyclized under strongly
acidic conditions with removal of the protecting groups. The subsequent reduction of the keto

group using sodjum borohydride (also see Scheme 1) leads in over 90% enantiomeric purity
to the finat product indicated.
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Starting from the abovementioned 8-aminoimidazo[1,2-a}pyridines, the compounds
substituted on the 8-amino group are obtained either by alkylation using suitable alkylating
agents bearing substituents (e.g. R8a = hydrogen, R8b = halogen), or by reductive
alkylations with appropriately substituted ketones [R8a and R8b together are O (oxygen)]
with the aid of reductants such as sodium cyanoborohydride and these are ring-closed under
base or acid catalysis to give the cyclic ketones, which for their part can be converted into the
desired target compounds by suitable chemical transformations (see, for example, Schemes
1 and 2). If necessary, the group CO2R can also be initially reduced (aldehyde stage) before
the cyclization, 7-hydroxy-substituted derivatives then being formed, which for their part can
be converted into suitable target compounds by oxidation/reduction.
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Pr = protective group
Lg = leaving group

Y = H, OR, NR,, halogen etc,

In a further variant of Scheme 4, an enantioselective synthesis is outlined above. The
dihydroxycinnamic acid derivative is activated in the benzylic position either directly or after
introduction of a protective group on the second hydroxyl group. The products thus obtained
are reacted with the 8-aminoimidazo[1,2-a]pyridine. Ring closure is then carried out, e.g.
under basic conditions. The step (reduction) which, if desired, then follows is carried out

analogously to Scheme 3.
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8-Haloimidazo[1,2-a]pyridines (X = halogen) are reacted with suitably substituted B-phenyl-B-
amino acids with heavy metal catalysis (Pd preferred) to give the substituted amines, which
for their part are cyclized according to Scheme 4. Instead of the COOR group, the aldehyde
group can also be used (as already mentioned in Scheme 4), if desired in the form of the
acetal. Y is H (hydrogen) or a protective group which can be removed before or after ring
closure.
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Starting from the imidazole which is known or can be prepared in an analogous manner, the
ring closure to be effected (optionally under protection of the hydroxy group) is favored by the
presence of an enamine structure (equilibrium!). After the introduction of the double bond by

oxidation, the reduction of the keto group to the alcohol can be carried out as outlined in
Scheme 1.

In the above schemes, "R" is 1-4C-alkyl. In the ester groups mentioned by Way of example
(-COOR or -CO2R), there can be another leaving group instead of the radical -OR or there
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can al so be another group which can be used as far as its

functl Orzf%)lnj\;}o}jnéssof(iﬁg ?oerrrnrcx? | u"n r\]/v%lc%alQ4a/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 8 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 reduction for obtaining the hydroxy-1-
4C-alkyl group can be accomplished simultaneously with the reduction of the keto group in
position 8 and in particular in position 7 (R4a and R4b together are O).

The substances according to the invention are isolated and purified in a manner known per
se, for example, by distilling off the solvent in vacuo and recrystallizing the residue obtained
from a suitable solvent or subjecting it to one of the customary purification methods, such as,
for example, column chromatography on suitable support material.

Salts are obtained by dissolving the free compound in a suitable solvent, e.g. in a chlorinated
hydrocarbon, such as methyl chloride or chloroform, or a low molecular weight aliphatic
alcohol (ethanol, isopropanol) which contains the desired acid, or to which the desired acid is
subsequently added. The salts are obtained by filtering, reprecipitating, precipitating with a
nonsolvent for the addition salt or by evaporating the solvent. Salts obtained can be
converted by alkalization or by acidification into the free compounds, which in turn can be
converted into salts. In this way, pharmacologically intolerable salts can be converted into
pharmacologically tolerable salts.

The pure enantiomers, in particular the pure enantiomers of the formula I*, to which the
invention preferably relates, can be obtained in @ manner familiar to the person skilled in the
art, for example by enantioselective synthesis (see, for example, Scheme 3), by
chromatographic separation on chiral separating columns, by derivatization 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.
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-18 - The invention further relates to the processes and the process

-1 nternedi at I bed in the above schenes, in particular ess
i nternmedi at@?ﬂﬁé@zhems 1, 2, 3, 4, 5 6 and 7, which can E@@g?’g‘{ﬁg
before the cyclization step. The foldow ng exarrpl es serve to illustrate
the invention further without restricting it. Likew se, further conpounds
of the formula | whose preparation is not described explicitly can be
prepared anal ogously or in a manner_ famliar to the person skilled in the
art using customary process techni &X@®Rlefhe abbreviation nmn stands for

m nute(s), h for hour(s) and ee for enantioneric excess.

- 19 - Exanpl es Fi nal products
1.

2, 3- Di meiray prdiuptyenyl - 7, 8, 9, 10-t et rahydr oi m dazo[ 1, 2- h] [ 1. 7] napht hyri di n-7-
one A solution of 4.5 g of

2, 3-di met hyl - 7- (3 phenyl 1- oxo- 2 propenyl) 8- pi val oyl -

am noi mtdazoR.B:Dima $-pbenvk78(8 bh pidaxeimh@-hlls , Aimag

conc. hydrochl oric aC|d refluxed for 8 h, adj usted to pH 7.0 with

2N sodi um hydr oxi de solution with cooling and extracted three times
with 50 nl of etdiytionacet at-69 Tefe 2.3-dimethyoniSianedyleixexcat propanyd)-Swivaled- wi t h

wat er, '(Ij'LI eda@n%fm@@io?ﬁﬁ-'a}ﬁyh@iﬁé h@r‘(ﬁilﬂl %'f'djloxane lS M@@Wlt’habﬁﬁlt& EUrﬁéneSS in
vacuo. er Vi S
usi ng et hyl EE%P%@E&@?’ ﬁ%ﬁdefto '( Lg ﬁ e %‘HtZN sogiug 8¥Ar9’ﬂ9éegt itle

conpound of munomgltpmonMngﬁd 4Qfraoted Ghras dinebt Wit &0.mi of2ethyl acetate. The

9- (2-Chl orop

0-t et r ahydr OQS“ h%% fei(ﬁigjﬁﬁgh%shéd %Yﬁy%’?%ﬂ r]dmic-:d over potasbshlgn carbonate and
concentrated to dryness in vacuo. The residual viscous oil is chromatographed on
silica gel using ethyl acetate/petroleum ether (1:1) as an eluent. 2.6 g of the title
compound of melting point 138-40°C are obtained.

The title compound of melting point 80-2°C is obtained from 7-[3-(2-chiorophenyl)-1-
oxo-2-propenyl]-8-pivaloylamino-2,3-dimethylimidazo[1,2-a)pyridine in 73% vield
analogously to Example 1.

3. 9-(2,6-Dichlorophenyl)-2,3-dimethyl-7,8.9,10-tetrahydroimidazof1,2-
h1[1.7]Inaphthyridin-7-one

The title compound of melting point 248-9°C is obtained from 7-[3-(2,6-
dichlorophenyl)-1-oxo-2-propenyl]-8-pivaloylamino-2,3-dimethylimidazo[1,2-a)pyridine
in 41% yield analogously to Example 1.

4, 9-(2-Trifluoromethylphenyl)-2.3-dimethyl-7.8.9,10-tetrahydroimidazof1,2-
hll1.7lnaphthyridin-7-one

The ftitle compound of melting point 184-5°C is obtained from 7-[3-(2-
trifluoromethylphenyl)-1-oxo-2-propenyl]-8-pivaloylamino-2,3-dimethylimidazo[1,2-
apyridine in 41% yield analogously to Example 1.
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- 20 - 5. filtered off with suction and washed with a llttle cold 2-propanol. 800 mg of the title

7- Hydr oxy- 2, 3 d t.hyl ahydr oi m dazo[ 1. 2-h] [ 1. 7] napht
b s po”%gognmsﬁ gg? 310! 1?0%&&&%&5

2, 3-di met hyl - 9- phenyl -7, 8,9, 10- tetrahydr0| m dazo[ 1, 2-

h][1 7] gapht Bysicdlidis

terrperature g y p ions. The
resul ting yePRaRUnNedings| ution is stirred for 2 h and then dil uted
with ice water. The precipitate which is deposited is filtered off
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9- (2- Chl or opdemtthy-7 B, hyQitetralyydPoididdizofe (2Fh}{1; 7Inaphthyridin-7-one  in  73% vield

,8,9,10-tetr é-hl[1,7]- napht hyri di ne The
title conpouggé“%&}m@]t?g% ornt 150-2[err]C is obtained from
9- (2-chl or ophenyl ) -2, 3- dinmethyl-7,8,9, 1

O-tetralydrog '@@é}héroh J.hihRapbtdetyn7 8 90Metetrbhydrdididazory. 2ed. 71-
anal ogously tg o nn'%

The title compound of melting point 155-7°C is obtained from 9-(2,8-dichlorophenyl)-
2,3-dimethy!-7,8,9,10-tetrahydroimidazo[1,2-h)[1,7]naphthyridin-7-one in 72% yield
analogously to Example 5.

8. 9-(2-Trifluoromethylphenyl -2.3-dimethyl-7,8.9.10-tetrahydroimidazo[1,2-
hi{1.7]-naphthyridine
The title compound of melting point 145-7°C is obtained from 9-(2-
trifluoromethylphenyt)-2,3-dimethyl-7,8,9,10-tetrahydroimidazo[1,2-h}{1,7]-
naphthyridin-7-one in 72% yield analogously to Example 5.

9. henyl-7.8.9.10-tetrahydroimidazo[1.2-h1{1.7lnaphthyridin-

A solution of 500 mg of 2,3-dimethyi-7-(2,3-epoxy-1-oxo-3-phenylpropyl)-8-pivaloyl-
aminoimidazo[1,2-a)pyridine in 5 mi of dry ethanol is treated with vigorous stirring with
95 mg of lithium hydroxide and, after stirring at room temperature for 2 hours, cooled
to 0°C in an ice bath. The crystals which are deposited are filtered off with suction and
washed with a little cold ethanol. After drying in a high vacuum, the solid is introduced
into 5 m! of 90% strength sulfuric acid at room temperature and stirred for 1 h. It is
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145 nmg of the title conpound of melting point 232-4[err]C are obtained.
10. 7,18- D hgRopxy 32Dighethvireihysitox AiL7-8.9 8 0 SetiiarQd toirhid 2-0i m dazo[ 1, 2-

NI L 7] napht By b B Rtnricin:7-one

10.8 g (24 mmol) of 2,3-dimethyl-7-[(2S,3R)-2,3-O-isopropylidene-3-phenylpropan-1-
on-1-yl]-8-pivaloylaminoimidazo[1,2-a)pyridine (ee >95%, Daicel Chiralcel HPLC) are
introduced into 50 ml of 70% strength sulfuric acid with ice cooling during the course
of 4 min. A suspension is formed in the course of this, which turns into an orange
solution after 30 min. After addition is complete, the ice bath is removed and the
mixture is stirred on at room temperature. The reaction solution is added after 50 h to
ice water and dichloromethane is added, then the mixture is adjusted to pH 8 using
6N sodium hydroxide solution and saturated sodium hydrogen-carbonate solution.
The organic phase is separated off. The aqueous phase is extracted twice with
dichloromethane. The organic phases are combined and washed with a little distilled
water. The organic layer is then dried over anhydrous sodium sulfate, filtered and
concentrated on a vacuum rotary evaporator. The concentrated residue is
chromatographed on silica gel (eluent: dichloromethane/methanol 100/1). The main
fraction is concentrated and treated with ethyl acetate, and the title compound
crystaliizes in the course of this as a yellow solid. This precipitate is filtered off with
suction and dried to constant weight in a vacuum drying oven at 50°C. 4.22 g (57%,
ee >95%, Daicel Chiralcel HPLC) of the title compound of melting point 231-4°C are
obtained.



700 mg of

8- hydr oxy- 2,.3- di yl - 9- phenyl -7, 8,9, 10-t et rahydr oi m dazo[ 1,
Xﬁ%%ﬁg{’ﬂre suspended in 15 ml of methanol and trE‘éT’@giwlf 200

napht hyri di
ng of sodi um borohygzide in portions at roomtenperature
wWith stirring. After stirring for 2 hours, the m xture”

is poured onto 100 ml of ice water. The precipitate which is
deposited is filtered off, briefly dried in vacuo and recrystallized froma
littl e 2312 7R,8R.9R)-2,3-Dimeth Hrydrox eny}-7cH.9 title conmpound of
mel ting po ntieiré@;d%lﬁwa]zgﬁg, hﬂ19§¥@%ﬂ’ﬁ&dme 1.
(8R 9R) - 2, 3- - 8- hydr oxy- 9- phenyl -7, 8,9, 10-t et rahydr oi m dazo[ 1, 2-
h][1 7]naphthyr|d|n7one 10.8 g (24 nmol) of
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The concentra%ed re ed on silica

gel (el uent: weehidowigheestenseansetriedria congant weightRESH in a Jvacuum drying oven.
fraction is ceneqnigsaisteandody @ék@t@bWaidal ﬁptw of k&t Eomptifld e obthinke

i CO ound |ze he course of this as a yellow
solrrPd Thi s pﬁéélcﬁ‘ofiﬁ?secr}'gawﬁt%lg 'B%‘ |Qﬁ;fo%2{6ﬁ9 €. suctlyon and

‘dried to constant weight in a vacuum drying oven at 50[err]C 4.22 g (57%
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- 22 - 12. hil1.7irraohtbvedine 2. 3- Di et hyl - 7. 8- di hvdr oxy- 9- phenyl -7 , 8,9, 10-
t et rahydroi m dazo[ 1. 2h] [ 1, 7] - napht hyri di ne 6 g (19.52 mol) of

8R 9R) - 2, 3-di_net OXY- henyl -7,8,9, 10-t et
0 oo Aol 2 BONTEIRe T AT AR o S Sybgps e lieh SPLELEN HpL O
are suepghdestatenmd@Band 16f1) neighen@BS gneof the dltle ccohpouid e & el whichi n a

met hanol -1 ce %@Egﬂiz@g upon addition of ethyl acetate. Melting point.: 199-200°C (ethyl acetate).
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! 14. (8R.OR)-3-Formyl-8-hydroxy-2-methyl-7-0xo0-9-phenv!-7,.8.9.10-tetrahydroimidazol1 .2-
hl[1.7]naphthyridine

(8R,8R)-8-hydroxy-2,3-dimethyi-7-oxo-9-phenyl-7,8,9,10-tetrahydroimidazo[1,2-
h)[1,7}naphthyridine (1 g) is dissolved in 20 ml of dried chloroform, and 5g of
potassium permanganate was added. After stirring the reaction mixture at room
temperature for 40 days, the solids are filtered off. The filtrate is chromatographed
twice on silica gel (eluents: dichloromethane/methano! 13/1) to give 0.07 g of the title
compound as a semisolid.




ithis tenperature, sodium borohydride (0.81 g, 21.47 mmol ) is added by

{spatula . during the course of 0.5 h (evolution of gas).
faddi tion i sV e, the nixture is stirred for a fuPFH@P”i‘BG}ﬁ n,
sand then concentr at ed in a vacuumrotagy evaporator at a bat h

;terrperature of 40[err]C The oily residue obtained is taken up in di stilled

“wat er an? c phases
zare conbrned-afre

hanhydr ous SGMMM&MMMﬂ%r ed The f| I trate is concentrat ed
-on a vacuumrotary evaporator and co-evaporated with acetone; the

.title conpound crystallizes out in the course of thi The precipitate is

filtered of f0.07 g of (§ARSRESTHMYASHydoNYe- raﬁaylc?’r@engpberaybﬁ@t%wemygrpc at

'* 50[err]Cin %ld&%ﬂ%}#’f Y]n@ tAyrRihe are dlssolv'édjiﬁ 59m( %d@%etﬁého? %%1 gadrcel
.Chiral cel HPLC are ob col orl ess
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ot her 1 quoPYEt Sakdiea, grieg evern Phuelbut SBALE SR g copesniist, Ih
iethyl acet at prodetthaisol padiet) by gilash Oc%ﬁ@tmg‘ranfhre ont | gliceongeluneiuest-an oiI
’vvhl ch f I oi nt .
106 Boof err] & ?et wtﬂanggﬁgkimgﬁwawao%g&tthé/{m@&&aﬁéuﬁd aBlsbinighip

d(8R 9R) - 3- For nyl - 8- hydr oxy- 2- net hyl - 7- oxo- 9- phenyl -7, 8, 9, 10-t et r ahydr oi m da

vzo[ 1, 2- 1H- m\hf{agcﬁoapmmmwzgs B€1.90 (s, 3H 2-CH3) 3.87 {;:;JB 9 =95Hz J87=

(OR 9ROy QL gy i b Y o 28 PR B B B s s 42 4 T e 1
20 m of dried. a:Htoln-Df?dﬁW oand, S o6.9 Hz, 1H, 608}, A3 - D, B G RhRT E5\(ds

iadded. After st t r t o AL xt reom tenperature for
140 days, the‘jsofltlscyiign%ri edqgh)l' ?Z’?ég ofg%ﬁggfﬁ'ts:'g?e i s chronmat ographed
’ twice on silica gel (eluents: dichloronethane/ nethanol 13/1) to give 0.07 g

- of the t1'st | e (75.8R.9R)-§ BIREMBEVIRENEHISHD 5 rhélhyl-9-phenyl-7.8.8,10-tetrahydro-

- 23 -
(7R, 8R, 9R) SWM@QW‘—M@%VW oxy- 2- met hyl - 9- phenyl -7, 8, 9, 10-t et r ahy
dr o- i mdazo[ 1, 2-h][1. 7] napht hyri di ne 0.07 g of

i dazol 1, 2- B AR PR T SR P o P o Jo R R BSEE T o
;0.1 g of (1,26l t7 Inepbibyistingl afegdissadvedda &dm! Theryracetaneeands! Osmi efrdsy Nitdr 30
m n and concgpidiRyiefrhBmide. 2,2-Dimethoxypropane (20 ml) and p-toluenesulfonic acid
monohydrate (0.68 g) are added, and the mixture is stired for 20 h at room
temperature. The reaction mixture is partitioned between water and dichloromethane.

{ The organic layer is separated, washed with water and dried over anhydrous sodium
; sulfate. After evaporation of the solvent, the residue is chromatographed on silica gel
¢ (eluent: ethyl acetate/methanol 20/1) to give 0.2 g of the title compound as colourless
needles, melfing point: 231-232°C (dec., diethyl ether).
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vacuo. The oin residue is partitioned between water and chloroform The

organi c I S separated, dried over anhydrous sodium sul fate and

concentr at e&'osﬁ‘[ém" product is purified by flash chPGHEPYEMGIShY

on silica gel (eluent: di chl.@ganet hane/ net hanol 9/1) to give 0.05

g of the title corrpound as a sem solid. 1H NWVR (CD3CH, 400 MHz) ~

[err] ijri E(? 2-CH3), 3.87 (dd, J8,9 = 9.5 Hz, J8,7 = 8.0 Hz,
a '"2 °(Vti’°“j‘958 9.4 Hz, 1H, 9-H), 4.79 (bs, 2H 3-CH2), 5.42 (d,

J78 0 Hz, 1 H 7-H), 703(d J6,5 = 6.9 Hz, 1H6H),735-

7.42 (m 3H % \ .

7.0 Hz, H,

(7S 8R 9R)- 7. 8- Isopropyl i denedi oxy- 2, 3-di net hyl - 9-phent|-7, 8,9, 10-tetrahydr

MetthHQaZO[l 2-h] [ 1, 7] napht hyrr di ne 0.3 g of

(7S 8R, 9R)-Z,"3-di met hyl - 7, 8- di hydr oxy- 9- phenyl -7, 8, 9, 10- t et r ahydr oi m dazo-

[1,2-h][1, 7] napht hyridine are dissolved in 5 m of dry acetone and 10 m of

dry N, Na)  7-Tribdtyisedrinyl-2 Basimeryidepivaeydarhinbmtfidipsy a-gpaiend 20 m ) and

p-t ol uenesul foni c aci d nonohydrate (0.68 g) are added, and the

m xture is stirred for 20 h at room tenperature. The reaction

mxture is pa 'sbltnircmneﬂ1tgabmeqdrmtrgr-salvdloyll'amrﬂwmomharaﬁ)yndrne in 40T'hleof

ic |
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A sol uti on ofchfomptograghedt o siltaigdl uSng ethal asgtaderpetoilerind athef (1:2)-axl quyelietitne i n
gom oo  J3gdigt W#nb%m?énn'yﬁzérdﬁﬁétﬁﬂ SRS RinBinidaZBl - Aibfridtd hafe M Of

a l.5 nol ar tion
obtained as a viscous oil.

b) 2,3-Dimethyl-7-(3-phenyl-1-oxo-2-propenyl)-8-pivaloylamincimidazo[1,2-a]pyridine

A solution of 1 g of T7-tributylstannyl-2,3-dimethyl-8-pivaloylaminoimidazo[1,2-
a)pyridine in 15 ml of tetrahydrofuran is treated successively with 85 mg of lithium
chloride, 80 mg of bis(acetonitrile)palladium(il) chloride and 340 mg of cinnamoyl
chioride. The mixture is stirred at 60°C for 3 h. The yellowish precipitate is filtered off
with suction after cooling to 0°C and washed with a little tetrahydrofuran and diethyt
ether. After drying in vacuo, 720 mg of the title compound are obtained as the
hydrochloride salt of melting point 263-5°C (with decomposition).

Method B

a) 2,3-Dimethyi-7-(3-phenyl-1-hydroxy-2-propenyl}-8-pivaloylaminoimidazo[1,2-
alpyridine

A vigorously stirred solution of 41 g of 8-pivaloylamino-2,3-dimethylimidazo[1,2-
alpyridine is treated dropwise at -78°C under argon protective gas with 320 ml of a
commercially available, 1.5 molar solution of f-butyllithium in n-pentane such that the
temperature does not exceed -70°C. After stirring at -78°C for a further 15 min, a
solution of 61 g of cinnamaldehyde in 50 ml of dry diethy! ether is added dropwise



itreated W 3.3 M of tri-n-butyltin chloride. The |]E[H(%
gtenperaturrep?swfzﬁen allowed to rise to roomtenperatu l;}g)gl

butyII|th| umin n-pentane. The mxture is stirred for 15 mn and then

615
m xture

.is poured onto ice water and extracteddthree times with et hyl

[T

"acetate, the conbined extracts are washed with a little water and dri ed

over lﬁfétr?a?%%b%rgoaa%? ) hﬁtesﬁ‘tl%@r‘ét isl thedt E!I&Fé%dtd)WarmntoV%Hp and
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after cool in E:})Fgerr C.and washed with a little tetrahydrofuran and
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-25 - obtdingd.er nal tenperature < -68[err]C). The mi xture is then
allowed to warmto room tenperature, and i s poured cautiously onto
ice water and extracted t hree tlrres vvlth a totaI of 500 m of et hyl
acetateB. th 2clChieropig $rpivaloyiamip imgthyimidazo[1.2-dj st i | | ed
wat er and drélaﬁidméer SOdI um sulfate and the sol vent is stripped off in
vacuo. e residual, yellow sh suspension is treated with diethyl

et her. The crystal s obtai ned are filtered off with suction. 30 g of
2, 3- di met hy| The- (ifte moemylindl-ohykeitngy pdinpri@BeadyC ) is Sebtained in 42% vyield as the

hydrochloride analogously to Example A, method A, by corresponding reaction with 2-

8- pi val oyl arg a%ug% rs%xtasé' b dared bigdrous| L2l roal. Rgﬁ\bgﬂfgﬁe iS5 56 R RafRg

chlorocinnamoyi chloride.

C.
The title compound of melting point 218-19°C is obtained in 51% vyield as the
hydrochloride analogously to Example A, method A, by corresponding reaction with
2,6-dichlorocinhamoy! chioride.

D.

dimethylimidazo[1,2-alpyridine

The title compound of melting point 206-8°C is obtained in 12% yield as the
hydrochloride analogously to Example A, method A, by corresponding reaction with 2-
trifluoromethyicinnamoyl! chioride.
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obtained is treated with a little diisopropyl ether. The crystal s obtained
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pivaloylaminoimidazo[1,2-alpyridine

60 g (0.245 mol) of 2,3-dimethyl-8-pivaloylaminoimidazo{1,2-a]pyridine are dissolved
in 1.51 of anhydrous diethyl ether with exclusion of moisture and under an argon
athmosphere and cooled to -75°C. By means of a flex needle, 408 mi (0.612 mol) of
tert-butyllithium solution (1.5 M in n-pentane) are added dropwise such that the
temperature does not exceed -65°C (30 min). A red suspension is formed. After
addition is complete, the suspension is stirred at -75°C for a further 30 min. 1/3 of a
solution of 145 g of methyl (2S,3R)-2,3-O-isopropylidene-3-phenylpropionate (ee:
99.05%, Daicel! Chiralcel HPLC) in 150 ml of absolute THF is then slowly added
dropwise at a temperature of below -65°C during the course of 30 min. The residual
quantity is then briskly added dropwise (5 min), a temperature rise to -60°C taking
place. After addition is complete the cooling bath is removed. On reaching an internal
temperature of -30°C, 20 ml of methano! are added and at an internal temperature of
0°C 200 ml of distilled water are added. The aqueous phase is separated off in a
separating funnel, the organic phase is washed five times with 100 mi of distilied
water each time, then the organic phase is extracted three times with 10% strength
sulfuric acid (200 ml, 50 ml, 50 ml). The sulfuric acid phases are combined, treated
with 200 ml of dichloromethane and adjusted to pH 2.3 with 10N sodium hydroxide
solution and with ice cooling and vigorous stirring. The organic phase is separated off.
The aqueous phase is extracted with 30 mi of dichloromethane. The combined
dichloromethane phases are washed fwice with a little distilled water. The organic
phaée is then dried over anhydrous sodium sulfate and the solvent is completely
stripped off in vacuo. A brown oil is obtained which is treated with 50 ml of diethyl



E.

2,3-Dimethyl -7-(2, 3-epoxy- 1- oxo- 3- phenyl propyl ) - 8- pi val oyl agi.hnai o[1, 2-
al pyri di ne%°98/4£7°7 A mxture of 4 g of HH]/EHE/(H%

2, 3-di net hyl - 7- ( 3- phenyl - 1- oxo- 2- pr egnyl ) - 8- pi val oyl -

am noi m dazo[ 1, 2-a]pyridine in 60 m of acetone and 400 ng of sodium

hydr oxi de in 12 ter .l r e i 1 aTals

stirring at e%[' @rfﬁ Ee%dféf%%éfsg?sn% eof(lfrﬁmetd Vﬂﬁéhc%%%%%}engﬁaﬂwa%tgwﬁg%Ie\é&Hggt%
strength aqaesdwastmdiwittyeiathystoss Aer(drgngrinacunf7eh g (52.5%, @] T ©PYan Daice!
30[err] C for f ' ' I75-gt00! 6l obtainefagadale eat ed
wth g h%a'%{uléﬁéﬂgfégﬁoﬂﬁ@ggﬁ %ﬁ%@,rﬁ%ﬂgﬁ%ﬁﬁt 7?o&fjuiyuna?lﬁefj hi osul fatgJ and 30
m of ethyl yalow pavder. After phase separation, the aqueous phase is
extracted with 20 m of ethyl acetate. The organi ¢ phases are

conmbi ned, washed with a little water and dried over pot assi um
carbonate. After stripping off the solvent in vacuo, the residual oil is
dried in a high vacuum 4 g of the title conmpound are obtai ned as an
anor phous nass. F.

2,3-Dinmethyl -7-[(2S, 3R) -2, 3-0O i sopropyl i dene- 3- phenyl propan-1-on-1-yl]-8-
pi val oyl am noi m dazo[ 1, 2- a] pyri di ne 60 g (0.245 nol) of

2, 3-di et hyl - 8- pi val oyl am noi m dazo[ 1, 2- a] pyri di ne are di ssol ved in
1.5 1 of anhydrous diethyl ether with exclusion of noisture and under an
argon at hnosphere and cooled to -75[err]C. By nmeans of a flex
needl e, 408 m (0.612 nol) of tert-butyllithiumsolution (1.5 Min
n- pent ane) are added dropw se such that the t enper ature does not
exceed -65[err]C (30 min). Ared suspension is formed. After

addition is conplete, the suspension is stirred at -75[err]C for a further
30 mn. 1/3 of a solution of 145 g of nethyl

(2S,3R) -2, 3- O i sopropyl i dene- 3- phenyl propi onate (ee: 99. 05% Dai cel
Chiralcel HPLC) in 150 m of absolute THF is then slowy added

dropwi se at a tenperature of below -65[err]C during the course of 30 mn.
The resi dual quantity is then briskly added dropwise (5 mn), a
tenperature rise to -60[err] C taking pl ace. After addition is
conplete the cooling bath is removed. On reaching an interna

tenperature of -30[err]C, 20 m of nethanol are added and at an internal

t enper at ure of O[err]C 200 m of distilled water are added. The
aqueous phase is separated off in a separating funnel, the organic
phase is washed five tines with 100 m of distilled wat er each tine,

then the organic phase is extracted three tinmes with 10% strength
sulfuric acid (200 M, 50 M, 50 m). The sulfuric acid phases are

conbi ned, treated with 200 m of dichloromethane and adjusted to pH
2.3 with 10N sodi um hydroxi de solution and with ice cooling and
vigorous stirring. The organic phase is separated off. The aqueous

phase is extracted with 30 m of dichl oronethane. The conbi ned

di chl oronet hane phases are washed twice with a little distilled water. The
organic phase is then dried over anhydrous sodium sulfate and the
solvent is conpletely stripped off in vacuo. A brown oil is obtained
which is treated wwth 50 m of diethyl



{
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-27 - ether. After seeding, crystals are formed which are filtered off
after stan glgzﬁggm ght and washed with diethyl ether. After drying in
vacuo, § f % ee > 99% Daicel Chiralcel HPLC) of tRETEP/RIELS
corrpound of mel ting point 76-80[errl@sare obtained as a pal e yel |l ow powder.
-28 - Commercial utility The

: conpounds of the fornula I andd;herlnr S Itﬁthave useful pharmacol ogi cal
. properties which make them com‘rerm—gﬁ—{yhﬁ{#l zable. In particular, they

. use in
| for thestiessituations. and/ or prophylaxis of disorders of the stomach and/ or

exhibit a marked inhibition of gastric acid secretion and an excel | ent
gast 1l er@dmpBh@Rtok i ol PaTd el 84l Bivel et ARRLLA06E %mp%ﬂlﬁ whidh
particul ar hunans hi s cont ext he conpounds acco

i nvent |Weathémcﬁ°§"tm‘ﬂ@9'i’YsW@ée% s Hﬁﬂ@ﬁlaée’lhébteﬂvblt? ar ka@tmmbttlora@f QaStl’lC

advant agRoYscrétidhadridoBn Qefxcélléh! ébtn@aﬁarlhﬂeﬁxﬁﬂaﬂirﬂr&egt‘%da&i&helF\ahar?f%lbefdetdy1 the
absence of S|lgn|f| ects and a h raﬁeutlc breadt h

" Gast r i30Bg% 1 Red ?ﬂﬁimaﬁf'opé Ipicgnext, W%W@@gﬁﬂéﬁ‘iqrﬁi g {asthgdavantiend@ as
neani nglistinguigtieehgrd higmseleudivity of aictian) n @bivgrasgaok atieaibh BARhctidh S£ psEsulariyn

Pt B sRecd AR EbEe AT SLe SRS BB i,
! medi canent -rel ated functional gastropathy), which can be caused, for

exanpl &Gagylcég},&fn%ﬁé}%ﬁg&oﬁ ein%l? F&Lrie%f? ﬁtu%ﬁergcﬁogr%s)m %ﬁrﬁ;ﬁgg veﬁtﬂ:ﬁl ns,

- nedi canent

aln antiin tories an em cal s
(e.qg. e%”ﬁ'a?’i@ﬁtﬁ”emg%9??*?9‘%%51"6?5'01315%45%6sn PrftigHier G sgastrointestingl ipflasetpvent

proper tdigased ARd GeuIRURAEN ASC R txAghpled étaﬁaém\é%eﬁsl %oaéﬂa@ruléér@%a\étrmé ove to

[ S e S T A R U

deéI er hmexachplﬁQby anicmunrgbnlsrlfnst(hgs Eeloobpetet pgsri), Ibbeteﬁﬁlnfbﬁmﬁlgmemi:arﬁér% f(@% Irrul ? I
an t he LS. out st.an n sulLt.abl e or
Sl EMAORE R ABUFAPRLRS R 2 SRR Shars bR ot

unman I nary ma

I nt esti ne. The invention therefore further relates to the conpounds

according to the invention for use in the treatnent and/or prophyl axis of
t he abd? ipﬁé ne%cs PIAPERiss: ggt_a compounds according to the invention surprisingly prove to

be clearly superior to the compounds known from the prior art in various models in which the
antiulcerogenic and the antisecretory properties are determined. On account of these
properties, the compounds of the formula | and their pharmacologically tolerable salts are
outstandingly suitable for use in human and veterinary medicine, 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 inventio.n for use in
the treatment and/or prophylaxis of the abovementioned diseases.

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

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 formula | 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



{ The invention Iikew se conprises the use of the conpounds according to the

i nvention f@Qtdgagkr 0duction of nedi caments which are enpl oyg&#ﬁ;es/&lgles

|treatnent and/or prophylaxis of the abovenentioned di seases

invention furthernore conprises the ug8-of the conmpounds according to the.
I nvention for the treatnent and/or prophylaxis of the abovenenti oned

| di seasegyentiod i alcﬂVeeaémgéurfdsy bFéBérﬂFlbﬁed Bt 88 dueh "BAbeRIEIN H ¥hthSiRatpnt ai n

rone or npre

oo or ol SuiP e RSt SuiBHEY oh exiPas b i &,mpﬁga@gfgggéﬁ biabese se.

“whi ch adiabsﬁlam $uppbsitovies heatemsge. akiTITEREmMwsidie saﬁﬂenstﬁﬁs BEdblagdrNivAeret he

ot

ke ki S A e

P20 1 Prents sirtpBSid Koy 8 RRiRa@pial ey A e e endaviee by e

pr ef er agppropriate ohhice af it aukilidries LEnd adicipiguitsa ravabarotaiceaticab administnatiars fopm

: €XCi pi e@%i 'Jél%i}%@f%% 8 RfmR8h 8httric f9f Zggaéﬂgghl?édsto tﬁ@?&f&l&%ﬁm\gﬁ&%@ﬁdné ori es,

pat ches emul sions, suspéensi o
acti ve todhpeesiedarseigiactien WQ@@’Q@}SI y between 0.1 and 95% and where, by
the appropriate choice of the aUXI liaries and excipients, a pharnmaceuti cal

adm ni sgration ayed rel ease formor an enteric for
exact | y 'R PeEan ?H{‘{Qng ‘5@?{1\}% YR RIGe D3aiE & Msxpaid kpRwedes Vﬁtﬁsaé‘f‘”'g%esact i on

C?nh_be alcé)dcmanh whiciTaee fetablariorstke _bibsidad!pmatd‘i@:eaf i¢al femlRiibhg. BesideBolvéts, ba; : S
r nt i table
For 't heSSIRg g SHLE sdBoostob bt abiPla fintes EXLoRerRibe SRPSOELGriith o ng

. agents, ltsmppssbledoyJSBaMSexamlﬂ entiexidanits, adispessantl eomuiefiersicantifeantsy rilaeomd
;carrier Eorngénté ?Prg%cﬁétp/leg %cfﬂ:&dﬁ@rs E&Braﬁwllr? rﬁmléroiﬁbmthﬁn gfdrﬁcptg ISR S

i emul sifrer

avor corri gents, eservatives i zers,
col or anf@MRIeXing AJeRs (8- %myﬁ'Pde>1§'§?5heat i on prormters and conpl exi ng agents

{ (e.g. cyclodextrins). The active corrpounds can be adm nistered orally,

b e e

S PPN

par ent eral | er cut ane era roven dvant ageous in
hrmn it £E cPB PRt G e adiastatst fae Baisbistaly & e e Ehse of o o
admnistration in a daily dose from approxi mately 0.01 to apprOX|nater 20,

preferaf) yoedp ; 'Lcha?’ P[‘c@e aéotvhﬁt'ég?éus it U%aé éegﬁﬂ/ K E’f?ﬂé(r ‘M?% gg ve
appropriate in sever pre era , oses to
achi evecqrn@ot@é(;q)ﬁ@@e case of oral administration in a da ily dose from approxnmately 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 desired
result. In the case of parenteral treatment, similar or (in particular in the case of intravenous
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
easily 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. bietamiverine 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, télenzepine), and with gastrin antagonists with the aim of increasing the main



: blocker@

result. In the case of parenteral treatnent, simlar or (in particular in

t he case of, é &ravenous adm ni stration of the active compounds), as a rule,

| oner doses R3WBY used. The opti mal dose and manner of adnPETEPPRAIEEN of

the active conpounds necessary in eagb.case can easily be determ ned by any

person skilled in the art on the basis of his expert know edge. If the”
ention and/or .their salts

d d
For chactar i b aeERye Pr. S Bars e oofn 2P b el ieliehabd 07 oF”
pr epar aifiectas arafurthesmore ofiteaicombimetion withr eantibzoteniedip| adtivealsbiystarees vée.g.

titgu
(r:ngtsl I()negﬂéléstép%;l?gttagw@l Zer S?‘?P‘H Cﬁlgcrgﬁc%lépﬁltroﬂ?{?ae%enzo rﬁgg@tﬁg@utgr oup,
e.g. disgigplenghe §?ﬂif§hﬁi belicobagter. pylorbi w@mtmw rastive comhipptign pgmponents

ant i chaliae heHyCse (r%nﬂane@xéﬁﬁhﬂi?%hipl@ '?ﬁez@chlPIhWlﬁﬁ”&fﬂ@)ﬁcﬂllno%@falothm
anest hetics, ( etracai ne or procaihe), if appropriate, also

enzymesCef Qﬁ'tWanF%gtab'F”eanir‘PiBer}fm 'd e"tamVS'”bea@Wﬁﬁam ORIHNTOTRYGIMi SIRFESIONBERi on, i n

part i cuhétfonidszoleheattbrobiydial agithrarhydirhand esrBiHAhs ah&rebI{a) dxamtrtrbmymmentl on

with phar utfyals which inhibit acid secretion, such as, for exanple, H2
é} ¢ et i di ne, ranitidine), H+t/K+ - ATPase inhibitors (e.qg.

‘ oneprazole pant oprazole), or furthernore with so-called peripheral

anticholinergics (e.g. pirenzepine, telenzepine), and with gastrin

. antagonists with the aimof increasing the main
:-30 - action in an additive or superadditive sense and/or of elimnating
. or decreasing the side effects, or furthernore the conbination with
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anti bacterially active substances (e.g. cephal osporins, tetracyclines,
penicillins, macrolides, nitroimdazoles or alternatively bisnmuth salts)
for the control of Helicobacter pylori. Antibacterially active conbination
conponents which may be nentioned are, for exanple, neziocillin,
anpicillin, anmoxycillin, cefalothin, cefoxitin, cefotaxine, impenem

gent anyci n, am kacin, erythromycin, ciprofloxacin, netronidazol e,
clarithromycin, azithromycin and conbi nations thereof (e.g. clarithronycin
+ nmetroni dazol e). - 31-

Phar macol ogy
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| The excellent gastric protective action and the gastric acid
1 secretion- bﬂ?b%F 6JKJ action of the conpounds according to the invention can
{ be denonstr

{the invention investigated in the noddl- nenti oned bel ow have been provided
twith nunbers which correspond to the nunbers of these conpounds in the

{ exanpl es. Testing of the secrebhgg-égp&%iting action on the perfused rat

i stomach  Table A bel ow shows th [
invention on the pentagastrin-stinulated acid secretion of the perfused rat

in ani mal experinental nodels. The conpoundgcg@t?gﬂf’?fis?’r‘g to

f the conpounds according to the

EE) ogac hriieNexbieRt gstfd plofictif s&%%@%@ T[t‘.)'a§fnf:?clo°§bcretnoﬁ%ntﬁtm% actidR of the

Inhibition o

([ er r] rRSMPRYYds according to the @ger&tpp&qn be demonstrated in animaj experimental models. (9

g The compounds according t3 the |nvent|on investigated in the mo@é’%egituoned below have
100 12 been provided with numbers w(?uog correspond to the numbers of thesg ggmpaunds in the
3 examples. 100 Met hodol ogy The abdonen of anesthetized

rats (CD rat, female, 200-250 g; 1.5 g/kg i.m urethane) was opened after

. tracheot ony by means of a medi an upper abdom naI |nC| sion and a PVC

i cat het etesiinng of the-gpcretic ihiting &

er via the pylorus

- such that the ends of t he tube jUSt pr oj ect ed | ntote gastric lunen. The
, catheter | eadi n fromtherﬁél orus |led outwards into the right abdom nal

“wal |t ht@ggh Be' W Rbows Ae

cts off ther CARAUBAE HRCEPIEIINt thebipMentivo-arothend )

i war m phyehitagasgh-e fhubRG aciDédirdton dithe3gémisel Gat@smaemtn MU HBAYinPARREE
i through he stomach (0.5 m/mn, pH 6. 8-6. 9; Braun-Unita |). The pH (pH

i

! meter g{aégg el ectrode EA 147; [err] =5 mm Metrohm and, by titration

with a freshly prepared 0.01 N NaO-l sol ution to pH 7 (Dosi mat 665 Metrohm,
t he SeC-fﬁiﬂ HC were determined in the effluent in each case collected at

an interval of 15 m nutes.

No. Dose Inhibition of acid
(pmol/kg) secretion
i.v. (%)
5 3 100
3 100
10 3 100
12 3 100
13 3 100
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 incision and a PVC
catheter was fixed transorally in the esophagus and another via the pylorus such that the
ends of the tube just projected into the gastric lumen. The catheter leading from the pylorus
led outwards into the right abdominal 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 HCl were
determined in the effluent in each case collected at an interval of 15 minutes.



- 32 - The gastric secretion was stinulated by continuous infusion of 1
[err]glkg 1.65 m/h) of i.v. pentagastrln (left fernoral vein) about 30
mn after 882W70f the operation (i.e. after determni nati QETHEPIRO161S
prelimnary fractions). The substan.c;gs to be tested were adm nistered
intravenously in 1 m/kg liquid volunmes 60 mn after the start of the
pentagastrin continuous i nfusion. The body tenperature of the aninmals was
kept at a constant 37.8-38[err]C by infrared irradi ati on and heat pads

( aut onfbe gastat egdretim wamstinullatey byeantuotis mfusint afl 1 f1glpdr dtGhr l/Hesisor ) .

f e I ] |ch R1
| s 1 4&entﬁé‘aﬁtnn &éft “fé’rﬂljr%ngmf abfam 35 %g‘ﬂgf}%r tllé %&E ?f thle o&gabon F] ;/a dragtaen or
hal oger:letermmatlon of 2 preliminary fractlons The substances to be tested were administered

intravenously in 1 mi/kg liquid volumes 60 min after the start of the pentagastrin continuous
infusion.

The body temperaturé 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).



one of the substituents R4a and R4b is hydrogen and the other is hydrogen,
hydroxyl, 1-#&ogu4zfabkoxy, 1-4C-al koxy-1- 4C— al koxy or 1-4C al I@dmgb@mgoxy,
or in which Rda and R4b toget her are_ O (oxygen), one of the

fsubsti tuents R5a and R5b is hydrogen A the other is hyd+egen,_hydroxyl, -
i1-4C al koxy, 1 -4C al koxy-1-4C-al koxy or 1-4C-al kyl car 0Xx or Im——
Wl ch R5a and R5b toget her ar e (QdtentyQlaims or in whic MH lw

substl tuents R4a and R4b on the one hand and one of the s #’f’zﬁ{"
and R5b on the other hand is in each case hydrogen, and the ot het
'substituénts Agoepeundgide formwzkt her form a net hyl enedi oxy radi cal

,( OCH[err] O ) or an ethylenedioxy radical (-O-CHerr]- CHerr]-0),

i t aneousl y hydrogen, R6 is

oxy, 1- 4C- al koxycar bonyl am no,
trifluoronethyl, R7 is hydrogen,

hydrogen " hal ogen 1-4C- al kyl , ™}
1- 4C al koxy- 1- 4C- al koxycar bg
‘hal ogen, 1-4Cal kyl or 1 al K |8§ salts and

(7S 8R 9R) - 7, 8- Isopropy;l4|b| %Y {di met hyl - 9- phenyl -7, 8, 9,

10 t et rahydroi m dazo[ 1 ] [1 7] napht hyri di ne, or a salt thereof.

12 The conpound of t NHas claimed in qlaiml, inwhich Rlis
5§1 4C- al kyl , R2 is 1-4C or hydroxy-1 4C- al kyl R3 i s hydrogen,

i- 34 - one of the substituentd R4a and R4b is hydrogen and the other is
hydrogen hydr oxyl or 1- 4C Xy, Or in which R4a and R4b together are O
i( oxygen), one of the subsRP R5a and R5b is hydrogen and the other is
‘hydrogen, hydroxyl or 1- 4C Xy, or in which Rs5a and R5b together are O
(oxygen) where Rd4a, R4b, R5a ang+Rbb are not sinultaneously hydrogen, R6
{i s hydrogen, halogen or trifluoronmethyl and R7 is hydrogen or hal ogen or
1ts sal t s, whict3. The conpound as clainmed in claim1, which has the

ff ormula &% s haldiy,

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, hydroxy!, 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),

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 methylenedioxy radical (-O-CH2-O-) or an ethylenedioxy radical (-O-CH2-
CH2-0-),

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

R6 is hydrogen, halogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonylamino, 1-4C-alkoxy-1-
4C-alkoxycarbonylamino or trifluoromethyt and

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

i or its salts.

! 2. The compound 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,

This Sheet Has Been Replaced THIS SHEET HAS BI-L\

REPLACED

AT




| n which RL is 1-4C al kyl , Rz”"ﬂl'#”!ﬂ!’ﬁ &”_LLI hydr oxy-1-4C-al kyl, R3 is

hydr ogen, one of the substltu I s hydrogen and the other is
thydrogen, hy¥P?8¥§3%%r 1- 4C- al koxy, one of the substituents PEHERIEDI6SD i s
ghydrogen and the other is hydrogen, hwdr.oxyl or 1- 4C- al koxy, where Rda,

{R4b, R5a and R5b are not si rrultaneously hydrogen R6 i's hydrogen haI ogen’

or triflyar i ro or en I ts sal The
corpoundii e S fifis Kod dng WAL, RiHGRr Bk 27 T Smef s tibogR e 1 1

'1- 4C- al k4Q-alkpgy, psmm&f}a@md RAb thgethenaredX foyygenR3 i s hydrogen, R4a | s

thydr ogen f the sub

ihydr oxyl one © t Y %u stligents 3 %ndl §5%'5J‘P’dr°é‘ " aH érp%gtyler 5 hyfrogenaﬁls%g xyl R b | S
jhydr ogen4C‘RH§°¥)‘3 Oh‘Qd‘f”Hﬁ‘j‘e‘Fﬁ ﬁQQiheftqfeﬂ (QBYQﬁﬁiat hyl and R7 is hydr ogen or
{hal ogen, whereiR4s, R4Y, R®a and R5b are not simultaneously hydrogen,

R6 is hydrogen, halogen or trifluoromethyl and

R7 is hydrogen or halogen

or its salts.
3. The compound as claimed in claim 1, which has the formula I*
()
R6
R7
in which
R1is 1-4C-alkyl,

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

R3 is hydrogen,

one of the substituents R4a and R4b is hydrogen and the other is hydrogen, hydroxy! 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 trifluoromethyl and

R7 is hydrogen or halogen,

or its salts.

4, The compound of the formuta I* as claimed in claim 3,
in which

R1 is 1-4C-alkyl,

R2 is 1-4C-alkyl or hydroxymethyl,

R3 is hydrogen,

R4a is hydrogen,



4C- al kyl , Is 1-4C-al kyl, R3 is hydrogen, Rd4a is hydrogen, R4b is

ydr oxyl , Ré"é P¥4MYroxyl , R5b is hydrogen, R6 is hydrogen, RGT/EERP1615
trifl uor'orret hyl and R7 is hydrogen or.3gal ogen, and its—satts—6—"""""
;7I'he compound as clainmed in claim1l1, selected fromthe gr | I

8- di hydr ox 3-di -9- phenyl 7,8,9, 1 mﬂ Bi“ﬂ l g
0-t et rafﬁﬁ?r'%%)‘ﬂz@%@[ {Iﬁé%o& 7] napht hyri di ne, 2, 3-di me
0- t et r alRBHiohydrogeny hitdraxyh bf 1-4T}akapit hyri di n- 7- one,
9- (2-chl oggﬁﬂ%fgn— 2,3-dinmethyl-7,8,9, 1 O-tetrahydroi mdazo[1, 2h][1
, 7] napht one, _
9- ( 2, 6- dR&ikhydropérs ivalogen oGtriflioremptpyl-ands, 9, 10-t et r ahydr oi mi dazo[ 1, 2-h][1, 7] n
apht hyri
9- ( 2- i uo?dﬁgt&r@/rlh %8 )- 2. 3-di methyl - 7, 8, 9, 10-t et r ahydr oi i dazo[ 1, 2- h] [
1,7] namit‘tﬁﬁﬂsdl n-7- one, 7-hydroxy-2, 3-di net hyl -9-phenyl-7,8,9,1
0-tet rahydr oi m dazo[ 1,2-h][1, 7] napht hyri di ne
9-(2- chloroph ny 7- hydr.o t.h
0-t et r akydroi e é't?f":{m}zloﬁr* %"’?i"ﬁépﬁ‘?ﬁﬁ ﬁ%i’ “bﬁ'?i@ 3,in which

9 (2, 6- dRtisl1e40phkeinyl ) - 7- hydroxy , 3-dinethyl-7,8,9, 10-tetrahydroi m dazo[1

,2-h][1, ridine,
9-(2-tri i or‘%%ﬁ(% phenyl ) - 7- hydr oxy- 2, 3-di net hyl -7, 8, 9, 1
i0-tet rarﬁﬁisdiydiogamo[ 1,2- h][1 ,7]napht hyr| di ne,
18- hydro ygl,l g%;hyl 9- phenyl -7, 8,9, 10-t etrahydr oi m dazo[ 1, 2- h][l 7] napht
hyri di n f) 8R, 9R) - 2, 3- Di et hyl - 7, 8- di hydr oxy- 9- phenyl - 9,1
o tetrarmnléuhwrewﬂo[l 2-" h][1, 7] napht hyri di ne,
(8R 9R) - B5d8MPtoxd; hydr oxy- 2- met hyl - 7- oxo- 9- phenyl -7, 8,9, 1
-tet rah%%r ol mdazo[1,2- h][1,7] napht hyri di ne and
-36 _ (PR BRYERPER. Hydr oxy et hyl -
, 8- di hydme))sy}yzlragen H;dlogmphmﬂybromemyganm-tet rahydro- imdazo[1l ,2-h][1
7] naphtﬁy a*ﬂ’d%ﬁe“ orﬁalo% The conpound as clainmed in claim6 with

£3 The corrpound of the formula 1* as clained in claim3, in which RL is
-
h

9R— confi gur t t her eof .
and its salts.
6. The compound as claimed in claim 1, selected from the group consisting of

7,8-dihydroxy-2,3-dimethyi-9-phenyl-7,8,9,10-tetrahydroimidazo[ 1,2-h][1,7]naphthyridine,
2,3-dimethy!-8-phenyl-7,8,9,10-tetrahydroimidazo[1,2-h][1,7]naphthyridin-7-one,
9-(2-chlorophenyl)-2,3-dimethyl-7,8,9,10-tetrahydroimidazo[1,2h][1,7]naphthyridin-7-one,
9-(2,6-dichlorophenyl)-2,3-dimethyi-7,8,9,10-tetrahydroimidazo{1,2-h]{ 1, 7Jnaphthyridin-7-one,
9-(2-trifluoromethyiphenyl)-2,3-dimethyl-7,8,9,10-tetrahydroimidazo{1,2-h]{1,7]naphthyridin-7-
one,

7-hydroxy-2,3-dimethyl-9-phenyl-7,8,9,10-tetrahydroimidazo[1,2-h][1,7)naphthyridine,
9-(2-chlorophenyl)-7-hydroxy-2,3-dimethyl-7,8,9,10-tetrahydroimidazo[1,2-h}[1,7]naph-
thyridine,
9-(2,6-dichlorophenyl)-7-hydroxy-2,3-dimethyl-7,8,9,10-tetrahydroimidazo[1,2-h}[1,7Inaph-
thyridine,

9-(2-trifluoromethylpheny!)-7-hydroxy-2,3-dimethyi-7,8,9,10-tetrahydroimidazo{1,2-
hjl[1,7]naphthyridine,
8-hydroxy-2,3-dimethyl-8-phenyl-7,8,9,10-tetrahydroimidazo[1,2-h][1,7]naphthyridin-7-one,
(78,8R,9R)-2,3-Dimethyl-7,8-dihydroxy-9-phenyi-7,8,9,10-tetrahydroimidazof1,2-
hi{1,7]naphthyridine,
(8R,9R)-3-Formyl-8-hydroxy-2-methyl-7-oxo-9-phenyl-7,8,9,10-tetrahydroimidazo[1,2-
h][1,7]naphthyridine,
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8. The conpound as clainmed in claim HII{H"IHH"IHHIHH% cal nane
(7R, 8R, 9R)

di hydr oxy- ?7% &Zmzt hyl - 9- phenyl -7, 8, 9, 10 tefr aLhydqr oi i *dazo[1’13"1"“31’9‘3/016"15
,2-h][1, 7] napht hyridine, or a salt tBegreof. 9. A nedi cament _
conprising a conpound as clainmed in claim 1 and/or a phar macol ogi cal I'y”

tol er at?*@gﬁ%lRt%GtHgﬁrr&&&wg[h%?E?Wydygxy gfm%ﬁ%p%&ppgbu aeut | auxiliaries

and/ or fn claiml and
t heir pfﬁ'é??ﬁb&hﬂbﬂmphfwl’ﬂdﬂeea%l e salts for the production of nedicanents

for the7oBRORNYI80B0FBEYIHERRITT2!3-BnedRES-HREM-P Bl fletdhitf @R ffRizo1,2-
h}[1,7]naphthyridine,
or a salt thereof.

7. The compound as claimed in claim 6 with 9R-configuration, or a salt thereof.

8. The compound as claimed in claim 1 having the chemical name (7R,8R,9R)-7,8-
dihydroxy-2,3-dimethyl-8-phenyl-7,8,9,10-tetrahydroimidazo{1,2-h]{1,7]naphthyridine,
or a salt thereof.

9. A medicament comprising a compound as claimed in claim 1 andlor a
pharmacologically tolerable salt thereof together with customary pharmaceutical auxiliaries
and/or excipients.

10.  The use of compounds as claimed in claim 1 and their pharmacologically tolerable
salts for the production of medicaments for the prevention and treatment of gastrointestinal
diseases.
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