
WO 2004/101566 PCT/EP2004/050780  -1 Novel
intermediate for the preparation of therapeutically
active Imidazopyridines  Technical field The invention
relates to novel compounds which are used in the
pharmaceutical industry as valuable  intermediates for
the preparation of active compounds. Prior art The
international patent applications WO 98/42707, WO
00/17200, WO 00/26217, WO 00/63211  WO 01/72756, WO
01/72754, WO 01/72757, WO 02/34749, WO 03/016310, WO
03/014120 and WO 03/0 1 41 23 disclose tricyclic
imidazopyridine derivatives having a very specific
substitution pattern,  which should be suitable for
the treatment of gastric and intestinal disorders, and
certain processes for  their preparation. Description
of the Invention The invention relates to a new
process for the production of the tricyclic
imidazopyridine derivatives  mentioned above, and to
valuable intermediates used in said processes. The
invention thus relates in a first aspect to the
1,5-naphthalene disulfonic acid addition salt of the
compound of the formula 1 O N  / 0 N  HO NH (1) It is
known to the person skilled in the art that the
compound according to the invention, if it is
isolated,  



for example, in crystalline form, can contain various
amounts of solvents. The invention therefore also
comprises all solvates and in particular all hydrates
of the 1,5-naphthalene disulfonic acid addition salt
of the compound of the formula 1. WO 2004/101566
PCT/EP2004/050780  -2 The 1,5-naphthalene disulfonic
acid addition salt of the compound of the formula 1
according to the  invention can be prepared from the
compounds of the formula 2 / N  HO \ ~N  NH HO (2) as
shown in scheme 1 by reaction with the 1,5-naphthalene
disulfonic acid of the formula 3 and with 2-
methoxy-ethanol of the formula 4. Reaction of a
cis/trans diol mixture or of either the cis or the
trans  compound of the diol of the formula 2 leads
exclusively to the precipitation of the desired 1,5-
naphthalene disulfonic acid addition salt of the
compound of the formula 1. Under acidic reaction con-
ditions the chiral centres in 7 position of the diol
of the formula 2 and of the compound of the formula 1
epimerise and an equilibrium between the cis and the
trans compounds is established. The 1,5- naphthalene
disulfonic acid addition salt of the compound of the
formula 1 is the only compound which  precipitates
from these reaction mixtures. Scheme 1: OH  I 0=S=0
(3) 



O  O=S=O N  HO 0", 0=6=0 &N OH  N OH ''' \ N HO (2) OH
HO NH X  (4) O= =0  OH  1,5-Naphthalene disulfonic
acid and the compound of the formula 1 form acid
addition salts according  to the invention with
different molar ratios of 1,5-naphthalene disulfonic
acid and of the compound of  the formula 1. Preferred
acid addition salts according to the invention are
those, in which the molar ratio of 1,5- naphthalene
disulfonic acid and the compound of the formula 1 is
between 1 : 1 and 2 : 1. WO 2004/101566
PCT/EP2004/050780  -3 Particularly preferred acid
addition salts according to the invention are those,
in which the molar ratio  of 1,5-naphthalene
disulfonic acid and the compound of the formula 1 is
between 1 : I and 1.2 :1.  The reaction shown in
scheme 1 is carried out either without solvent or in a
suitable solvent or in a  suitable mixture of
solvents. The reaction is preferably carried out in a
suitable solvent. The reaction is preferably carried
out in the absence of water. Preferred solvents for
the reaction shown in scheme 1 are ketones such as for
example acetone, me- thylethylketone or
isobutylmethylketone or ethers such as for example
diethylether, diisopropylether or  



methyltertbutylether. A particularly preferred solvent
for the reaction shown in scheme 1 is
isobutylmethylketone. The invention further relates to
the use of the 1,5-naphthalene disulfonic acid
addition salt of the com- pound of the formula 1 for
the preparation of the compound of the formula 1 0 N
0 " N  HO NH (1) which is known from the international
patent application WO 00/17200, and its salts.
Suitable salts of compounds of the formula 1 in this
regard are especially all acid addition salts. Par-
ticular mention may be made of the pharmacologically
tolerable salts of the inorganic and organic  acids
customarily used in pharmacy. Those suitable are
water-soluble and water-insoluble acid addi- tion
salts with acids such as, for example, hydrochloric
acid, hydrobromic acid, phosphoric acid, nitric  acid,
sulfuric acid, acetic acid, citric acid, D-gluconic
acid, benzoic acid, 2-(4-hydroxybenzoyl)benzoic  acid,
butyric acid, sulfosalicylic acid, maleic acid, lauric
acid, malic acid, fumaric acid, succinic acid,  oxalic
acid, tartaric acid, embonic acid, stearic acid,
toluenesulfonic acid, methanesulfonic acid or
3-hydroxy-2-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. WO 2004/101566
PCT/EP2004/050780  -4 These salts of the compound of
the formula 1 are mentioned in the patent application
WO 00/17200  and they are not suitable for the process
according to the present invention as shown in scheme
1.  



The process of the use of the 1,5-naphthalene
disulfonic acid addition salt of the compound of the
formula 1 according to the invention for the
preparation of the compound of the formula 1 is
carried  out, as shown in scheme 2, such that the
1,5-naphthalene disulfonic acid addition salt of the
com- pound of the formula 1 is reacted with a base and
then worked up. Scheme 2: O O  N OH N  0=5=0 N N  NH
base NH  HO X HO (1) 0==0  OH  Starting dioi compounds
of the formula 2 for the preparation of the
1,5-naphthalene disulfonic acid  addition salt of the
compound of the formula 1 according to the invention
are known (see WO  00/17200). N1_\  HO N  NH HO (2) In
the patent application WO 00/17200 the trans diol
compound of the formula 2a WO 2004/101566
PCT/EP2004/050780  N- 



HO,,,, ,,, ~N  NH  HO (2a) is used for the preparation
of the compound of the formula 1 by reaction of the
compound of the for- mula 2a with 2-methoxy-ethanol
and sulfuric acid. This reaction described in WO
00/17200 using sul- furic acid leads to the formation
of the undesired compound of the formula 1 b in
amounts equal or  even higher than that of the desired
compound of the formula 1. O O &N 0", N O N HO (1) HO
(1 b) &N  The disadvantage of the formation of the
undesired compound of the formula i b in the
etherification  reaction of compounds of the formula 2
described in WO 00/17200 can be overcome with the
present  invention. The use of
1,5-naphthalene-disulfonic acid instead of sulfuric
acid in the reaction of com- pounds of the formula 2
with 2-methoxy-ethanol leads in a high yield to the
exclusive formation of the  1,5-naphthalene disulfonic
acid addition salt of the compound of the formula 1,
which can be con- verted in a subsequent step into the
compound of the formula 1. The following examples
serve to illustrate the invention further without
restricting it. The abbreviation  min stands for
minute(s), h for hour(s) and m. p. for melting point.
WO 2004/101566 PCT/EP2004/050780  -6- Examples 1,5
naphthalene disulfonic acid salt of
f(7R,8R,9R)-2,3-Dimethyl-8-hydroxy-7-(2-
methoxyethoxy)-9-phenyl-7,8,9,10-tetrahydro-imidazo-f1
,2-hlf 1,71-naphthyridine) 



18.8 g (52.2 mmol) 1,5-Naphthalene-disulfonic acid
tetrahydrate were dissolved in 100 ml of 2-meth-
oxy-ethanol. 70 ml of the 2-methoxy-ethanol were
distilled off in vacuo (50 mbar) to remove the crystal
water. A solution of 5.00 g (16.2 mmol) of a mixture
of (7R,8R,9R)-7,8-dihydroxy-2,3-dimethyl-9-
phenyl-7,8,9,10-tetrahydro-imidazo[1,2-h][1,7J-naphthy
ridine and (7S,8R,9R)-7,8-dihydroxy-2,3-dime-
thyl-9-phenyl-7,8,9,10-tetrahydro-imidazo[1,2-h][1,7]-
naphthyridine in 20 ml of 2-methoxy-ethanol was
added. The mixture was diluted with 60 ml of
isobutylmethylketone and then stirred at room tempera-
ture for 30 h. The resulting suspension was cooled to
0 C, stirred for 2 h at that temperature and then
filtered. The residue was washed with 50 ml of
isobutylmethylketone and then dried in vacuo to afford
8.9 g (13.6 mmol, yield: 84 %) of the title compound.
m. p.: 147C (sintering), 180C (decomposition) 1H-NMR
(200 MHz, DMSO): 5 = 2,40 (s, 3H); 2,43 (s, 3H); 3,27
(s, 3H); 3,46 (m, 2H); 3,86 (m, 2H);  3,96 (m, 1 H);
4,53 (d, 1 H); 4,66 (d, 1 H); 7,35-7,49 (m, 8H);
7,90-7,98 (m, 3H); 8,86 (d, 2H) Use of the 1,5
naphthalene disulfonic acid salt of the compound of
the formula 1 according to  the invention for the
preparation of the compound of the formula 1 8.9 g
(13.6 mmol) of the 1,5 naphthalene disulfonic acid
salt of [(7R,8R,9R)-2,3-dimethyl-8-hydroxy-7-
(2-methoxyethoxy)-9-phenyl-7,8,9,10-tetrahydro-imidazo
-[1,2-h][1,7]-naphthyridine] were added to a  diluted,
aqueous solution of sodium hydroxide (40.4 mmol). The
free base was then extracted with di- chloromethane
and the organic phase concentrated in vacuo. The
residue was triturated with ethyl  acetate to afford
3.4 g (9.3 mmol, yield: 68%) of
[(7R,8R,9R)-2,3-Dimethyl-8-hydroxy-7-(2-methoxyeth-
oxy)-9-phenyl-7,8,9,10-tetrahydro-imidazo-[1,2-h][1,7]
-naphthyridine]. WO 2004/101566 PCT/EP2004/050780  -7-
Commercial utility 



The 1,5-naphthalene disulfonic acid addition salt of
the compound of the formula 1 is a valuable inter-
mediate for the preparation of the active compound of
the formula 1 and its salts, which are disclosed  in
the international patent application WO 00/17200. WO
2004/101566 PCT/EP2004/050780  -8- Claims 1. The
1,5-naphthalene disulfonic acid addition salt of the
compound of the formula 1  0 N  O" N  HO NH (1) 2. The
1,5-naphthalene disulfonic acid addition salt of the
compound of the formula 1 according to  claim 1, in
which the molar ratio of 1,5-naphthalene disulfonic
acid and the compound of the for- mula 1 is between 1
: 1 and 2 : 1. 3. The 1,5-naphthalene disulfonic acid
addition salt of the compound of the formula 1
according to  claim 1, in which the molar ratio of
1,5-naphthalene disulfonic acid and the compound of
the for- mula 1 is between 1 : 1 and 1.2:1. 4. The use
of the 1,5-naphthalene disulfonic acid addition salt
of the compound of the formula 1 as  claimed in claim
1, for the preparation of the compound of the formula
1 and its salts. 5. A process for the preparation of
the 1,5-naphthalene disulfonic acid addition salt as
claimed in  claim 1, which comprises reaction of a
compound of the formula 2 / N  HO N  



HO NH (2) with the 1,5-naphthalene disulfonic acid of
the formula 3 and an alcohol of the formula 4 WO
2004/101566 PCT/EP2004/050780  -9- OH I  O=S=O (3)
'-_'O""~OH  (4)  O= -0 I  OH  and then working up. 6.
A process as claimed in claim 5, which is carried out
in a suitable solvent. 7. A process as claimed in
claim 5, which is carried out in a ketone selected
from the group of ace- tone, methylethylketone or
isobutylmethylketone or in an ether selected from the
group of diethyl- ether, diisopropylether or
methyltertbutylether as solvent. 8. A process as
claimed in claim 5, which is carried out in
isobutylmethylketone as solvent. 


