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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

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 sait

of the compound of the formula 1.
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of the 1,5-naphthal ene disulfonic acid addition salt
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acid addition salt of ‘the compound of the forrmula 1
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ﬁ@r}mxy—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:

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 and2: 1.



O OSSON HOO0", 0=6=0 &N OH NOH """ \ N HO (2) OH

HONH X (4) O= =0 OH 1,5-Naphthal ene disulfonic
wa@edod/1ews6b t he conpound of the formula 1 form aRCTEP2004/050780

addition salts according to the invention with

different nolar ratios of 1,5-naphthal ene disulfonic

acid and of the conpound of the fornmula 1. Preferred

acid addition salts according3to the invention are

'PQl"R rly bl@fe\‘\@d 5{15 @ rn%lltgécc&@ﬁw%% C}I‘?J |F\;enﬁo a?ealﬂg lﬁLN%@ﬁthe molar ratio

oni ¢ acl
Bfe1t mﬂthlg_lene q_sugqm apid- anq_thev@lp@g(thf iefopgla tis between 1:1and1.2:1.
PCT/ EP2004/ 050780 -3 Part|cularly preferred acid

%ﬁjed I!et (I}'[lgrpSi‘{%al $n§r8 ei’(}: O Iglfzi%?‘ EEd ngf eltEel‘gVItH%ggqtl\%?gﬁn% ﬁ{aaeswte%?e soivent orina
lultgbie fnéxivirecof gelvattsa itk redmiiorcie peferabty carfied dukinfaciuitaiblegsolberits

bet ween 1 : | and 1.2 :1. The reaction shown in
chene carried out either without solvent or in a
ihﬁ &%P%'Sg@fwmcaﬁlﬁd Py inghe abserogBf WAt xt ure of

sol vents. The reaction is preferably carried out in a

%Fé'fetr@@ L(ﬁveﬁtg If% %treac’ﬂheshg\ﬁrﬁﬁ tséh%%e 1 reeﬁar efggsrs@?h %%,]fc aerxiara? e acetone, me-

ffbi'éthvl@éfw|Obﬁ0®wmwylkﬁt0@a:¢r@ﬂaers.ﬁumaé i examriasdigipgtheastiigopropylether or
heurdsiigdrone, nme- thyl et hyl ket one or

i sobutyl met hyl ketone or ethers such as for exanple

di et hyl et her, diisopropyl ether or

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

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.



methyltertbutylether. A particularly preferred sol vent
for the reaction shown in schene 1 is
w0 s@baonsbéret hyl ket one. The invention further rECHERH04/650780
the use of the 1, 5-naphthal ene disulfonic acid
addition salt of the com pound of the formula 1 for
the preparation of the conpound of the fornula 1 O N
0" N HO NH (1) which is knawn fromthe internationa
@n aab? §f9 ﬁ@&un ftWDf gr@é]agp;z%g 81’3{1%@9(% ih?hﬁélﬂ%%ht&a%r)liﬁ:at{% WO 00/17200
andglw @realoestégqb@fei th¢ prycoaﬁ pecerdingl todirritresepinweaiionas stfgn in scheme 1.
ticular nmention may be made of the pharnacologically
ol erabl e salts of the inorganic and organic
ﬁ*ﬁﬂ%ﬁse?ﬂ f i u3RsRd e rp PRI REeyIsUkeRig 4aid §§‘i‘ A 57EO! H}Bé"mm”"d of the
foaviutar + &0drdibd © tlaenolkentithdor Hemsapkratidneof theicomemlidd ef titd fommula 1 is carried
g(ﬁ‘l g§h Wntdhscggrhé% sﬁéh%‘aéﬂ% 1 5f r%Bhtﬁ'mtsﬁlfo ’33595 %mloﬁ Eéltcof gne com-
H om’'c acl hosphori ¢ "aci 3 ,
%%l‘l“f of rthecforawlad is acied Vé'tha?cqaéﬁ anglitiep werkae 1l D gI uc on| c
acid, benzoic acid, 2-(4- hydroxybenzoyl)ben20|c acid,
ggP rlc aci d, sulfosalicylic acid, maleic acid, lauric
mal i acid, fumaric acid, succinic acid, oxalic
aC|d tartaric acid, embonic acid, stearic acid
t ol esulfonlc aC|d nethanesulfonlc ac

3- hy oxy 2-naphthoi ¢ acid, where the aci s are
enpl o I nZ&aN reparanion - dependi ng om\whet
mono- pal ybasi Uigébconcerned and de endlng n

whi ch sdat, dedired - Jn an equi nol ar veN
rati o or loneydi ffering AR Ry, om V£k£004/101 66

PCT/ E 056780 x- 4 |t s—of—tte ¢ "B (1)
the fornulg 1 are nentiv n the patent appligation
WO 00/17260 hand they arepngt suitable for the pcess
accordi ng t he present |n%ﬁpt|on as shown i hene
1.

Starting diol 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).

In the patent application WO 00/17200 the trans diol compound of the formula 2a



The process of the use of the 1,5-naphthal ene
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preparati on of the conpound of the fornula 1 is

carried out, as shown in schenme 2, such that the

1, 5-napht hal ene disulfonic acid addition salt of the

com pound of the fornmula 1 iss reacted with a base and

then worked up. Schenme 2: OO N N 0=5=0 NN NH
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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 1b in amounts equal or

even higher than that of the desired compound of the formula 1.
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The disadvantage of the formation of the undesired compound of the formula 1b 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.
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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 1A,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)-S-phenyl-7,8,9,10-tetrahydro-imidazo-[1,2-h][1,7]-naphthyridine].
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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-
mula1isbetween1:1and2:1.

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 1is between1:1and 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 disuifonic acid addition salf as claimed in
claim 1, which comprises reaction of a compound of the formula 2

-~ N \
HOm N N
HO NH - (2)

with the 1,5-naphthalene disulfonic acid of the formula 3 and an alcohol of the formula 4



HO NH (2) with the 1, 5-naphthal ene disulfonic acid of

the formula 3 and an al cohol of the fornula 4 WO
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- 'O"~0H (4 O -01 OH and then working up. 6.

A process as clained in claim5, which is carried out

in a suitable solvent. 7. A process as clained in

claim5, which is carried outg-in a ketone sel ected

fromthe group ofOice- tone, nethylethyl ketone or
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nmet hyl t ert but yl etRe S ent. 8. @r o S as
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and then working up.

6. A process as claimed in claim 5, which is carried out in a suitable solvent.

7. Aprocess 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 methylteributylether as solvent.

8. Anprocess as claimed in claim 5, which is carried out in isobutylmethylketone as solvent.



