WD 02/ 20523 PCT/ SE01/ 01897 1 PROCESS FOR PREPARI NG A SUBSTI TUTED

| M DAZOPYRI DI NE COMPOUND FI ELD OF THE | NVENTI ON The present invention
rel at es tvwO&2/msps process for the preparati on of a substitBRCEEAE®E/01897

i m dazopyri di ne conpound, nore specifically a new process for the
preparation of a 2,3- dinethylimdazo[l,2-a]pyridine substituted in the
6- position by a carboxam do or a carboxyal kyl group. In further aspects,
the present invention also relates to new internediates used in the

process. sxf}?qgggg R ﬁ%&'@%ﬁmpﬁfﬁﬁ@%&gﬁg@p@ gcggﬁbmo a new

process arge-scal € preparation

i m dazopyri di ne conpound of fornmula (1), O RL N NH2 (1) 15 wherein Rl
is a Cl-6_al koxy or NH2 group, conprising the step of reacting a conpound
of the foflRHPROF ﬁ%WN&I NH2 NH2 (2) 20 wherein RLis a Gi-C6 al koxy
or N142 group, with a 3-hal o-2-butanone conpound in cyclohexanone. WO
02/ 20523 Bemrernhinyggon relates to a new process for the preparation of a substituted

5 imidazopyridine compound, more specifically a new process for the preparation of a 2,3-
dimethylimidazo[1,2-a]pyridine substituted in the 6-position by a carboxamido or a
carboxyalkyl group. In further aspects, the present invention also relates to new

intermediates used in the process.

10 BACKGROUND AND PRIOR ART

The present invention relates to a new process suitable for large-scale preparation of a

substituted imidazopyridine compound of formula (1),

0]

R’ /N’\é_

XN
NH,

(1)
15

wherein R1 is a C1-Cg alkoxy or NHy group, comprising the step of reacting a compound

of the formula (2)

(2)
20  wherein Rl is a C1-Cg alkoxy or NHj group, with a 3-halo-2-butanone compound in

cyclohexanone.



2 Asimlar reaction is described in EP 33094, EP 204 285, EP 228 006, EP
308 917, and WO 99/55706 wherein a substituted am nopyridi ne conpound of
t he genemved of/ansedil a (X) substituents N NH2 (X) 5 1,x iBCT/8R@ia8d™W th a
compound of formula Y CZ wherein Xis i.a. H CH3 or an ester group, such
as COOCH3 or COOC2H5, Y is i.a. CH3, &H2CH3, and 10 Z is a |eaving group,
such as hal ogen, nesyl or tosyl, to grve a conpound of the general
structure substituents x tNY Nis wherein X and Y are as descri bed

above. The: i i i j ' acet one,

al cohol s%%éﬁ%g%\ég?gﬂ %—d%%{r{r?gg%ﬁf tc?)’r3 Q’g%%g’eioqtejg%rgﬂ%g@b@%%& E@‘?(I’BI? form or
di et hyl eVBe9/55706fvetrepdih W sabistielted ahB@pyri&inP s, aﬁlq,of@rtd%éﬁeian mhlav%?n the
presence of an inorganic or organic base. 20 02/ 20523 PCT/ SE01/01897 3
The reaction is characterized by long reaction tinmes, e.g. 16 to 84 hours,
hi gh reaction tenperatures andjigliffdnye!y low yields, e.g. 22%to 55% The

reaction is thereby not

N
l

NNH,

(X)

O

A~
is reacted with a compound of formula Y C|3H/
4

wherein X is i.a. H, CHj or an ester group, such as COOCHj or COOC,Hs,
Y isi.a. CH3z, CHpCHj3, and

10 Zisaleaving group, such as halogen, mesyl or tosyl,

to give a compound of the general structure

substituents X
N
J\>'Y
\ T~

15 wherein X and Y are as described above.

The reaction is carried out in an inert solvent, such as acetone, alcohols, benzene, N,N-
dimethylformamide, tetrahydrofurane, chloroform, or diethyl ether, preferably at elevated

temperature, and optionally in the presence of an inorganic or organic base.

20



i |l e for |arge-scal e preparation of substituted im dazopyridine
zglrr:aggnds. 5 we gave surplroi s!ongl y found that if the process of the present
inventi owoe22e¥i ed out as described herein the reacti oPCT/SRE/WSYT be
shortened, the reaction tenperature can be lowered and the yield is
increased. OUTLINE OF THE I NVENTI ON 104The present invention provides a new
process for |arge-scal e preparation of “substituted i mdazopyridine
conmpound of forrmula (1) O RNN NH2 (1) 15 wherein R1 is a Cl-C6 al koxy

2 WS tin 0 und o_the,forrrula
o) b %%ﬁ%ﬁ%%%%%ﬁPﬁ@%_&%@%}%@gﬁ%ﬁﬁ@r@ﬁ%ﬂa@ highypaciion
cycl ohexdaoperatur@andnelativély ddw grebdsde. peInY, ef 55%eTRY R8&Hn ik Me fop a

02/,20523 PCT/ SE01/01897 4 0 R1 N NH2
conpound s%italglg ?orflgrrggyslca e &)ggpar\ggc?on of substituted imidazopyridine compounds.

5 We have surprisingly found that if the process of the present invention is carried out as
described herein the reaction time can be shortened, the reaction temperature can be

lowered and the yield is increased.

OUTLINE OF THE INVENTION

10 The present invention provides a new process for large-scale preparation of substituted

imidazopyridine compound of formula (1)

0
R'7NF N/\é—

XN

NH,

(1)

. . .
15 wherein R" is a C;-Cg alkoxy or NH, group, comprising the step of reacting a compound

of the formula (2)

(2)
with a 3-halo-2-butanone compound in cyclohexanone.

20

In a first embodiment of the present invention a compound of the formula (2)



NH2 (2) wherein RL is a Cl-C6 al koxy group, is reacted with a
3- hal o- 2- but anone conpound in cycl ohexanone to give a conpound of the
formula MWQOZROSBB N N NH2 5 (1) wherein Rl is a Cl-C6 al RORSE@Qr@8y. In a
second enbodi nent of the present invention a conmpound of the formula (2)
10 0 RL N NH2 NH2 (2) wherein Rl is a NH2 group, is reacted with a
3- hal o- 2- but anone conpound in cycl ohexanone to give a conpound of the
formula (1) WO 02/20523 PCT/SE01/01897 5 ORL N NH2 (1) wherein Rl is
NH2 group. 5 The process of the presgnt invention is performed by solving
or suspendi ng a conmpound of

RSN

\I

NH,
NH,
(2)

. 1.
wherein R is a C1-Cg alkoxy group, is reacted with a 3-halo-2-butanone compound in

cyclohexanone to give a compound of the formula (1)

0
1
R /N&_

XN

NH,

5 (1)

. 1.
wherein R’ is a C1-Cg alkoxy group.

In a second embodiment of the present invention a compound of the formula (2)

10

(2)

. I, . .
wherein R is a NH) group, is reacted with a 3-halo-2-butanone compound in

cyclohexanone to give a compound of the formula (D



formula (2) 0 RL NNH2 NH2 (2) wherein RLis a Cl-C6 al koxy or NH2
group, in cycl ohexanone and addi ng a 3-hal o-2 10 butanone conpound, heat

t he reactwon2/twses a few hours and thereafter isolate a conpolRE1a1897f or mul a
(1) O R N NH2 (1) 15 wherein R1 is a Cl-C6 al koxy or NH2 group, in high
yi el ds. WO 02/20523 PCT/ SE01/01897 6 The anount of cycl ohexanone is not
crucial for carrying out the present invention, and can therefore in
practical circunstances be adjusted according to needs and equi pnent used.
It is also possible to mx cyclohexanone with inert solvents, such as
ethers. Exanple of suitable inert golvents/conprises, but is not |limted,
to tetrahydrofuran (THF). The amRrint N'Kégﬁt sol vent can be up to around
50% by volume, w thout causing a deckg nyield. The anount of

3- hal 0- 2- but anone conpound i s not criticaINfor carrying out the present
invention. It is for practical and ecomMinj cal reasons preferred to add 1.1
to 5 nolar equivalents, preferably 1.1 to 2 equival ents. Exanpl e of
sui t abl e 3-hal o- 2- but anone i 0 conpounds conprises, but is not limted,

3- br onp- 2- but anone and 3-chl oro-2- but anhle, of which the latter is
preferred. Reaction tenperatures and reaction tinmes can be varied to neet
the actual need. It is

wherein R1 is NHj group.

s The process of the present invention is performed by solving or suspending a compound of
\ formula (2)
O
RSN
N l
NH,

NH,

(2)

. .
wherein R~ is a C1-Cg alkoxy or NHy group, in cyclohexanone and adding a 3-halo-2-

10 butanone compound, heat the reaction for a few hours and thereafter isolate a compound of

formula (1)

0
1
R /N/\é_

XN

NH,

(1)

. 1.
15 wherein R is a C1-Cg alkoxy or NH; group, in high yields.



preferred to have a reaction tenperature from80C to 100C. This reaction
tenperature 15 gives a conplete reaction within a few hours, e.g. 1 to 4
hours. Coveersiseh i s usually above 95% and the isol at ed ypPeT/dEdgI8Ual |y
above 70% The starting nmaterial to be used in the present invention can be
prepared as. disclosed in WD 99/55706 .or alternatively as is described
below in Scheme 1. 20 OO0 O HON) H2N N H2N N OH NH2 NH2 N2 NO2 NH2

(3) (4) (5 Schenme 1 Step i 25 Conpound (3) in Scherre 1l is treated with

t hi onyl i evat e erat re in an
appr O)F/)I’I g?%&%r% Tofgsfcg(?%ég& %ours @quﬁ vtgy%’}geoué r%rgi%lﬂmvﬁg Oncﬁli‘ f4%de
conpound. thdifetore Gamrhtiiual tiscumstimeesibdadisdtabacebRlitito heb@s And Uip\ﬁ@én{?ﬁie‘él khi onyl
WO 02/ 20523, PCT/ S 01/01897 7 chloride, preferably 1 to 2 equi valents, in
tol uene af aSBRPEIRER BIY Cyichehexprpne Withyingrt splyets. Sucﬂhés Wersdbpomde oy chl ori de
conmpound

or (rar})er e éyﬁgﬁl@%ﬁé}é&iﬁe&ts{/ %c‘ﬁgjrfsgs W:u{n fl %‘é fuglgcr%@ t& ﬂilt.'faﬁ rggfsri% %\?@D?bgamount

appr oxi mesfehert sendit ean be eprpearatnd @%,da;gvolﬁneomﬂmmlndal(sﬁg a dectdagin yieldonmpound
(4) in Scheme 1 is hydrogenated in an aqueous al coholic solution using a
catal yst to give conpound (5). Exanple of suitable catalyst conprises, but

is not |iTdd&fount Bf 3%@1&@-@hﬂéﬁbnéé&ﬁb%ﬁh&'i§1ﬂﬁcfﬂié‘atl W& Brly H uPthe ke C Paste

is the preferred catal yst
invention. It is for practlcal and economical reasons preferred to add 1.1 to 5 molar

equivalents, preferably 1.1 to 2 equivalents. Example of suitable 3-halo-2-butanone
10 compounds comprises, but is not limited, 3-bromo-2-butanone and 3-chloro-2-butanone, of

which the latter is preferred.

Reaction temperatures and reaction times can be varied to meet the actual need. It is
preferred to have a reaction temperature from 80°C to 100°C. This reaction temperature
15 gives a complete reaction within a few hours, e.g. 1 to 4 hours. Conversion is usually

above 95% and the isolated yield is usually above 70%.

The starting material to be used in the present invention can be prepared as disclosed in
WO 99/55706 or alternatively as is described below in Scheme 1.

20

O . O .o
HO /Il\l_(l)_,HzN N _® HN"N
N T OH N ONH, N NH,
NO, NO, NH,
@) (4) (5)
Scheme 1

Step i
25 Compound (3) in Scheme 1 is treated with thionyl chloride, or any equivalent reagent, at
elevated temperature in an appropriate solvent for a few hours to give the corresponding

chloride compound. The reaction is performed using around 1 to 5 equivalents thionyl



10 Exanpl es of al cohols conprises, but is not linmted to, nmethanol, ethanol
and propanol, of which nethanol is preferred. The substituted .

i m dazopwodi/ees2zonpound of fornula (1), O RL N N NH2 RET/E)1/0184Terei n Rl
is a Cl-C6 al koxy or NH2 group, prepared according to the present invention
can thereafter be used to prepare certagi n substituted i m dazopyridine
derivatives that are particularly effective as i nhi bitors of the .
gastrointestinal H+, K+-ATPase and thereby as 20 inhibitors of gastric

i i i th ound
of the Formu PRI oLl R Bl Thsbb b AR il EPBC B 330 8, Lo TErT
kYT, hvr oeytat ol CE ALkl o i oqan ARecHedial RURLo BY ehBvilen L D

= / (6] , cll,
Zl :(g;(/i n I@t{@%‘} 2 Paf%%&”r}i’%’%t%%? sqlﬁ‘éﬁll?% n f}k?gsymeéplvr%fs%ﬂabngpﬁppmugato@ a

conpound @ibiER tEHb&atufd to e Brhpdind iy, R4 R3
5
Step ii
Compound (4) in Scheme 1 is hydrogenated in an aqueous alcoholic solution using a
catalyst to give compound (5). Example of suitable catalyst comprises, but is not limited, to
palladium, ruthenium or mixtures thereof, Pd-Ru/C paste is the preferred catalyst.
10 Examples of alcohols comprises, but is not limited to, methanol, ethanol and propanol, of

which methanol is preferred.

The substituted imidazopyridine compound of formula (1),

0
R’ /N’\év

SN
NH,

15 (1)

. 1. . . .
wherein R” is a C-Cg alkoxy or NH; group, prepared according to the present invention

can thereafter be used to prepare certain substituted imidazopyridine derivatives that are
particularly effective as inhibitors of the gastrointestinal H, K*-ATPase and thereby as

20  inhibitors of gastric acid secretion.

Compounds of the Formula (1) can be reacted with a compound of the Formula (6)



R (7) wherein Rl, R3, R4, and R5 are as defined above. It is convenient to
conduct this reaction 10 in an inert solvent, e.g. acetone, acetonitrile,
di met hoxweo hzens23 et hanol , et hanol or di met hyl f or mam de WP€HSBO1/0MBY7Thout a
base. The base is e.g. an alkali netal hydroxide, such as sodi um hydroxi de
and potassium hydroxide, an alkali metgl carbonate, such as potassium
carbonat e and sodi um carbonate; or an organic am ne, such as triethylam ne.
15 Conpounds of the Forrmula (7) wherein RL is Cl1-C6 al koxy can thereafter
be further reacted with an am no cgapound of the general Fornula (8) WO
02/ 20523 PCT/ SE01/01897 9 R6 NH¢I7 R (8) wherein R6 and R7 are the sane
or different and chosen froq*a group consisting of H Cl- C6 al kyl,

hydr oxyl ated Cl1-C6 al kyl, CI-Te alk Rsubstituted Cl-Cs al kyl,
hydroxylated 5 Cl-C6 al koxy-su uted C1-C6 al kyl, aryl, to give the
correspondi ng am de conpound. R6 _amd R7 nay together with the nitrogen
atomto which they are attached, fforma saturated or unsaturated ring
optionally containing one or noregfurther heteroatons thereby forming e.g.
nor phol i ne, piperazine, pyrrolidine, or piperidin® 10 The reaction can be
carried out by heating the reactants in the neat am no conpound or

di ssolved in an inert solvent under standard conditions. Alternatively can

conpoundsyi@feik RS iFHT 0yl i), hyBoRlated C;-Cg alkyl or halogen; R* is H, C}-Cg alkyl,
hydroxylated C1-Cg alkyl or halogen; RS is H, or halogen; and Y is a leaving group, such

5 asahalide, tosyl or mesyl group, to give a compound of Formula .

XA/

0
1 =
R NN
NN
NH
R R®
R5

@)

wherein R1, R3, R4, and RS are as defined above. It is convenient to conduct this reaction

10 in an inert solvent, e.g. acetone, acetonitrile, dimethoxyethane, methanol, ethanol or
dimethylformamide with or without a base. The base is e.g. an alkali metal hydroxide, such
as sodium hydroxide and potassium hydroxide, an alkali metal carbonate, such as

potassium carbonate and sodium carbonate; or an organic amine, such as triethylamine.

15 Compoupds of the Formula (7) wherein R is C1-Cg alkoxy can thereafter be further

reacted with an amino compound of the general Formula (®



R NN NHR4E R3 R (7) wherein R3, R4, anddR5dare g;tgjefi n;ag ?Ece)ve and
Rlis an NH2 group, be hydrol yzed under standard conditions
corresporvvjﬁ)ngzusaspboxyl ic acid conpounds of Formula (9) 20PeUSP®/@8H23

PCT/ SE01/01897 10 OHONN X RaR3 R (9 wherein R3, R4, and R5 are as
defined above. 5 Conpounds of the Formgla (9) can thereafter be reacted

wi th amino conpounds of Formula (8) R6 NH R (8) 10 wherein R6 and R7 are
as defined above, in the presence of a coupling reagent to give the
correspondi ng am de comnpound. Th@Kr eaction can be carried out in an inert
sol vent under standard conditi onsSNH

R’ ®)

wherein RO and R7 are the same or different and chosen from a group consisting of H, C;-
Ce alkyl, hydroxylated C1-Cg alkyl, C;-Cg alkoxy-substituted C 1-Cg alkyl, hydroxylated
s C1-Cg alkoxy-substituted C;-Cg alkyl, aryl, to give the corresponding amide compound.

R6 and R7 may together with the nitrogen atom to which they are attached, form a
saturated or unsaturated ring optionally containing one or more further heteroatoms thereby
forming e.g. morpholine, piperazine, pyrrolidine, or piperidine.

10
The reaction can be carried out by heating the reactants in the neat amino compound or
dissolved in an inert solvent under standard conditions.

Alternatively can compounds of the Formula @)

15

0]
1 =
R N \
NS \N
NH
R? R®
5
R )

wherein R3, R4, and RS are as defined above and Rlis an NHj group, be hydrolyzed under

standard conditions to the corresponding carboxylic acid compounds of Formula )

20



EXAMPLES 15 Exanple 1.1 Preparation of Bronobutanone In a reactor, sodium
brom de (84 kg) is suspended in dinethylformamde (125 1). 3-

Chl or o- 2Wavzmsee (85 kg) is added at 15C-30C. Stirring i BCTSpavmgwd for 4
hours and then filtered: The filtercake is washed with cycl ohexanone (38
1) . The bronobutanone 20 thereby prepqged is ready to be used in the
cyclisation step. WO 02/ 20523 PCT/ SE01/01897 11 Exanple 1.2 Synthesis of
met hyl 8-am no-2, 3-dinethylimdazo[1l, 2-a]pyridine-6-carboxylate O CH3
H3C O NCH3 N NH2 5 To a guspension of 5,6-diam no-nicotinic acid nethyl
ester (1 eq., 5.1 9g) in cyclohexanone (50 m ) bronmobutanone (1.2 equiv.,
3.9 M) was added over mxture was heated to 100C (i nner

t enperature) and stlrred %.5 h[“at Fhlé\tenperature The m xture was cool ed
to roomtenperature and the palg_ was filtered off and was washed with
TBME 10 (3x 10m ). Drying under educ@d pressure at 45C. Yield: 6.53 g
(759 . Exanple 1.3 Synthesis of lethyl 8-am no-2, 3-dinethylimdazo[1l,

2-a] pyridi ne-6-carboxylate 0 H3CO0 N CH3

4 3

R R

R
)
wherein R3, R4, and RS are as defined above.

5 Compounds of the Formula (9) can thereafter be reacted with amino compounds of
Formula (8)

. 6 7 .
10 wherein R™and R’ are as defined above, in the presence of a coupling reagent to give the

corresponding amide compound. The reaction can be carried out in an inert solvent under

standard conditions.

EXAMPLES
15 Example 1.1
Preparation of Bromobutanone

In a reactor, sodium bromide (84 kg) is suspended in dimethylformamide (125 1). 3-
Chloro-2-butanone (85 kg) is added at 15°C-30°C. Stirring is continued for 4 hours and
then filtered: The filtercake is washed with cyclohexanone (38 1). The bromobutanone

20  thereby prepared is ready to be used in the cyclisation step.



15 NH2 To a suspension of 5,6-diam no-nicotinic acid ethyl ester (1 eq.,
5.0 g) in cycl ohexanone (50 m) bronobutanone (1.4 equiv., 5.95 g) was
added oveyO05205th. The dark brown m xture was heated to RODSE(WMS9Sr
tenperature) and stirred 1.5 h at this tenperature. The 20 m xture was
cooled to roomtenperature and the lighf brown solid was filtered off and
was washed with TBME (20 m ). Drying under reduced pressure at 45C Yield:
5.06 g (65% . WO 02/20523 PCT/ SE01/01897 12 Exanple 1.4 Synthesis of

i sopr opyIEkg;@yg ne-2, 3-di met hyli m dazo[ 1, 2-aJpyri di ne-6-carboxylate /\3 O
CH3 HC ON3 CH3 N NH2 5 To a suspension of 5,6-diamno-nicotinic acid

i sopropyl ester (1 eq., 5.1 g) in cyclohexanone (50 m ) bronobutanone (1.2
equi v. , yAthetiy ofmerhplisieshinev s B-diRlem RmidbbsT 1, OakribheedihXbme was heat ed
to 100C (inner tenperature) and stirred 1.5h a{) this tenpérature. The
suspensi on was cooled to roomtenperature and the pale yellow solid 10 was
filtered off and was washed with T (3x1 Ogy) . Drying under reduced

pressure at 45C. Yield: 6.0 gd\74 anpl/e ®1. 5 Synt hesi s of
8- ami no- 2, 3-di net hyl i nmi dazo[ 1,%2- i N~ -caél_llooxarri de 15 OCH3 H2N N
o~ 3

To a suspension of 5,6-diamino-nicotinic acid methyl ester (1 eq., 5.1 g) in cyclohexanone
(50 ml) bromobutanone (1.2 equiv., 3.9 ml) was added over 10 min. The mixture was
heated to 100°C (inner temperature) and stirred 2.5 h at this temperafure. The mixture was
cooled to room temperature and the pale solid was filtered off and was washed with TBME,

10 (3x10ml). Drying under reduced pressure at 45°C. Yield: 6.53 g (75%).

Example 1.3

Synthesis of ethyl 8-amino-2,3-dimethylimidazo[1,2-a] pyridine-6-carboxylate

O
CH,
H,C™ "0 Z "N
: N CH,
NS \N

s NH,
To a suspension of 5,6-diamino-nicotinic acid ethyl ester (1 eq., 5.0 g) in cyclohexanone
(50 mlI) bromobutanone (1.4 equiv., 5.95 g) was added over 15 min. The dark brown
mixture was heated to 100°C (inner temperature) and stirred 1.5 h at this temperature. The
20 mixture was cooled to room temperature and the light brown solid was filtered off and was

washed with TBME (20 ml). Drying under reduced pressure at 45°C. Yield: 5.06 g (65%).



CH3 N NH2 5, 6-D am no-nicotinamde (50 g, 0.313 nol (assay: 95.4%, 1.0
equi v.) was suspended in cycl ohexanone (250 niL). The suspension was heated
to 100C. Wde2/tiskirate 20 (bronobutanone in cycl ohexanone) PGBSE@ddsd at 100C
over ‘1 h 10 min. Heating was continued for 3 h and the heating source was
thereafter renoved. The reaction mxture was allowed to cool to 20C and
stirred at this tenperature for another 2 h. The solid was filtered off,
washed carefully with TBVME (2 x 330 nL) and dried to yield 70.3 g of title
conmpound. Yield: 70% WO 02/20523 PCT/ SE01/01897 13 Exanple 1.6 Synthesis
of 8- ami neraplai.di met hyl i mi dazo[ 1, 2-a] pyri di ne- 6-car boxami de O CH3 H2N VN
C H3 5 H2 NaBr (27.0 g; 0.259 nol; 1.33 equiv) was suspended in

cycl ohex Hesit 8280 B&Gmdno-28L € ANy I nol ; 1.24
equi v) vvaagsmaddedzi nmg%f)e) portion. %gm;% %@g’%}ﬁgﬁ?ed@?goé “and stirred
for 3 h. The m xture was cooled to 50C, the white 10 solid was filtered off
and washed wi th cycl ohexanone (8tHMQ. 5, 6-Di @ni no-ni cotinamde (30 g;
0.1946 nol; 1.0 equiv) was added_ to jthe filtrat® and the m xture was heat ed
to 100C for 4 h, after whichH,@8%@0n ﬂ{%@det erm ned by HPLC. The
reaction mxture was cooled to 20C, sti g Hegontinued for 2h at 20C.
The solid was filtered off, washed wt BME (220 nL) and dried to yield
46.6 g of the title conpound. Yield: 739

To a suspension of 5,6-diamino-nicotinic acid isopropyl ester (1 eq., 5.1 g)in
cyclohexanone (50 ml) bromobutanone (1.2 equiv., 3.4 ml) was added over 10 min. The
dark brown mixture was heated to 100°C (inner temperature) and stirred 1.5h at this
temperature. The suspension was cooled to room temperature and the pale yellow solid

10 was filtered off and was washed with TBME (3x10ml). Drying under reduced pressure at
45°C. Yield: 6.0 g (74%).

Example 1.5

Synthesis of 8-amino-2,3-dimethylimidazo[1,2-a] pyridine-6-carboxamide
15

Q CH,
HNT Y2 N
\\ CH,
XN

NH,

5,6-Diamino-nicotinamide (50 g, 0.313 mol (assay: 95.4%), 1.0 equiv.) was suspended in
cyclohexanone (250 mL). The suspension was heated to 100°C. The filtrate

20  (bromobutanone in cyclohexanone) was added at 100°C over 1 h 10 min., Heating was
continued for 3 h and the heating source was thereafter removed. The reaction mixture was
allowed to cool to 20°C and stirred at this temperature for another 2 h. The solid was
filtered off, washed carefully with TBME (2 x 330 mL) and dried to yield 70.3 g of title
compound. Yield: 70%.



Exanmple 1.7 Synthesis of

8-am no- 2, 3-di net hyl i m dazo[ 1, 2- a] pyri di ne-6-carboxam de 0 CH3 H2N N CH3

N NH2 206G eB2033&amn no-ni cotinam de (30.0 g; 0.183 nol; 1.PCEHRONOISNAS
suspended i n cycl ohexanone (280 nL). 3-Brono-2-butanone (24 m; 0.22 nol;
1.2 equiv) was added and the mixture was heated for 4 h to 100C The
reaction m xture was cooled to 20C and allowed to stir WO 02/ 20523

PCT/ SE01/ 01897 14 for another 2 h. The solid was filtered off, washed with
TBME (200 nL) and dried to yield 48.4 g of the title conpound. Yield: 78%
Example 1.8 5 Synthesis of nethyl 2,3-dinethyl-8-(2,

6- di met hylAwewze/l.&ni no) -i m dazo[ 1, 2-aJpyri di ne-6- carboxylate 0 CH3 H3C O N
CH3 N NH H3C CH3 10 Met hyl

8- am no- 2Sy3fhésiﬁref&yzmzm-dﬁz&bzbt@hﬁz}dwb[ﬂb—@@y@dﬁ@f&%bﬁiﬂ%d&0 8 g, 3.6 mol),
2,6 dinethyl benzylchloride (0.57 g, 3.7 mmvl), sodium carbonate (1.0 g,
9.4 mmol ) and a catalytic anount of potassiumiodide were added to

acetonitrile (10 m) and were refldixed

3
HN" 7 N
2 /\g\CH:;
\ =

N
NH,

NaBr (27.0 g; 0.259 mol; 1.33 equiv) was suspended in cyclohexanone (220 mL) and 3-
chloro-2-butanone (25.7 mL; 0.242 mol; 1.24 equiv) was added in one portion. The
mixture was heated to 80°C and stirred for 3 h. The mixture was cooled to 50°C, the white

10 solid was filtered off and washed with cyclohexanone (60 mL). 5,6-Diamino-nicotinamide
(30 g; 0.1946 mol; 1.0 equiv) was added to the filtrate and the mixture was heated to 100°C
for 4 h, after which 98% conversion was determined by HPLC. The reaction mixture was
cooled to 20°C, stirring was continued for 2h at 20°C. The solid was filtered off, washed
with TBME (220 mL) and dried to yield 46.6 g of the title compound. Yield: 73%.

15

Example 1.7

Synthesis of 8-amino-2,3-dimethylimidazo[1,2-a] pyridine-6-carboxamide

Q CH,
H,N 7NN cH
XN
NH,
20
5,6-Diamino-nicotinamide (30.0 g; 0.183 mol; 1.0 equiv) was suspended in cyclohexanone
(280 mL). 3-Bromo-2-butanone (24 mL; 0.22 mol; 1.2 equiv) was added and the mixture

was heated for 4 h to 100°C.The reaction mixture was cooled to 20°C and allowed to stir



for 20 h. Following filtration, the salts were washed w th nethyl ene
chloride and the solvents were evaporated under reduced pressure. The
resi due wa@opensedi ed by colum i s chromat ography on sili cRC8E0EBITY

met hyl ene chloride: ethyl acetate (75:25) as eluent. The vyellow residue
was treated wth hexane to give 0.23 9141996 of the title product. Exanple
1.9 Synthesis of ethyl 2,

3-di et hyl - 8- (2- et hyl - 6- et hyl benzyl am no) -i mi dazo[ 1, 2-a] pyridine-6- 20

car boxyl L2 1/01897 .1 2ONC H3 NNH H3C
G e el s TR S e S48 o asna sy R 0O A g e, 7 g,
3. 0 nmol ¥8.42z ofxhibyitle Gomipbimd. Wesiayigenl oride (0.5 g, 3.0 mmol ), sodium
carbonate (0.64 g, 6.0 nmol) and 5 a catal ytic anmount of potassium i odi de
were added to acetone (50 ml) and were refluxed for 20 h. Foll ow ng

filtration, the acetone was evaporated under reduced pressure to give an
oi | . The Eauinplepk&duct was purified by colum chronat ography on silica gel

usi ng_di et hyl . ether - tro ether (1-1) as eluent to give 0.12 g (9%
of thé tﬁ/’l’”é“& %}dﬁ?f%y.l %%%Wﬁ%g@d}. 1y, i}éﬁl’ﬁ"@)im@gzq&&ngﬂyf;ldm.esf-(t,
3H), 2.3%akexyidld), 2.42 (s, 3H), 2.44 (s, 3H), 2.75 10 (q, 2H), 4.45-4.5
(m 4H), 4.9 (bs, 1H), 6.8 (s, 1H), 7.05-7.2 (m 3H), 8.1 (s, 1H Exanple
1.10 Synthesis of 2,
3-dinethyl-8-(2-ethy|-6-nethy|benzblanino)-E;Propyl-inidazo[l, 2-

aJpyri di ne- 6- car boxam de 3
HyCx
0 Y N\
_ »—CH,
XN
NH
H,C CH,

10  Methyl 8-amino-2,3-dimethylimidazo[l,2-a]pyridine—6-carboxylate (0.8 g, 3.6 mmol), 2,6-
dimethylbenzylchloride (0.57 g, 3.7 mmol), sodium carbonate (1.0 g, 9.4 mmol) and a
catalytic amount of potassium jodide were added to acetonitrile (10 ml) and were refluxed
for 20 h. Following filtration, the salts were washed with methylene chloride and the
solvents were evaporated under reduced pressure. The residue was purified by column

15 chromatography on silica gel using methylene chloride: ethyl acetate (75:25) as eluent. The
yellow residue was treated with hexane to give 0.23 g (19%) of the title product.

Example 1.9
Synthesis of ethyl 2,3-dimethyl—8—(Z-ethyl-6—methylbenzylamino)-imidazo[ 1,2-a] pyridine-6-

20 carboxylate



15 OCH CH H3C-\H/ NN--~\ 3 NH H3C CH3 WO 02/20523 PCT/ SE01/01897 16
Et hyl 2, 3-di net hyl - 8- (2-et hyl - 6- et hyl benzyl am no) -i m dazo|

1, 2- a] pywapbnz0s8 car boxylate (0.12 g, 0.33 nmol), propyl R@T/REOASY g, 17
mmol ) and a catal ytic amount of sodium cyanide were refluxed in nethanol
(20 nl) for 24 h. An additional anmount pf propylamne (1.0 g, 17 mmol) was
added and the reaction m xture was refluxed for 24 h. 5 The sol vent was
evapor at ed under reduced pressure and the residue was purified by columm
chromat ography on silica gel using dpethyl ether as eluent. Crystallization
from diethyl ether gave 0.053 g (42 of the“htle conmpound. 1H NWMR (300
MHz, CDC13): 6 1.0 (t, 3H), yleZ (s -1.75 (m 2H), 2.3 (s, 3H),
2.35 (s, 3H), 2.38 (s, 3H), 2’7 (q, . 4- .@r%m 2H), 4.35 (d, 2H),
4.9 (bs, 1H), 6.2 (bs, 1H), 6.35 (s, 7.2 (m 4H), 10 7.85 (s,
1H). Exanple 1.11 Synthesis of 2,
3-di met hyl - 8- ( 2- et hyl - 6- met hyl benzyl ami abi-i nmi dazo[ 1, 2-aJpyri di ne- 6-
carboxam de 15 O CH3 HZN N CH3 HN(I:-I

3

CH,

Ethyl 8-amino—2,3-dimethylimidazo[1,2—a]pyridine-6-carboxy1ate (0.7 g, 3.0 mmol), 2-

ethyl-6-methylbenzylchloride (0.5 g, 3.0 mmol), sodium carbonate (0.64 g, 6.0 mmol) and
5 acatalytic amount of potassium iodide were added to acetone (50 ml) and were refluxed

for 20 h. Following filtration, the acetone was evaporated under reduced pressure to give

an oil. The oily product was purified by column chromatography on silica gel using diethyl

ether : petroleum ether (1:1) as eluent to give 0.12 g (9%) of the title product. 1H-NMR

(500 MHz, CDCl3): 8 1.25 (t, 3H), 1.5 (t, 3H), 2.35 (s, 3H), 2.42 (s, 3H), 2.44 (s, 3H), 2.75
0 (q, 2H), 4.45-4.5 (m, 4H), 4.9 (bs, 1H), 6.8 (s, 1H), 7.05-7.2 (m, 3H), 8.1 (s, 1H)

Example 1.10
Synthesis of 2,3-a’imethyl—8—(2-ethyl-6—methylbenzylamino)-N—propyl-imidazo[ 1,2-
alpyridine-6-carboxamide

15

Q CH,
H,C
NS N\
H CH,
N
NH
H,C

CH



. . o ) ide (3.3 g,
CH3 8- Am no-2, 3-di met hyl i m dazo[ 1, 2- a] pyri di ne- 6- car boxanmi (
lfgcz mmol ), 2-ethyl- 6-nethyl benzylchloride (2.73 g, 16.2 mml), potassium

car bonat avQ82/asgs 58 mmol ) and 20 potassiumiodide (1.1 gPCHSBOWNTEAT) vverfe
added to acetone (150 m) and refluxed for 20 h. An additional anount o
2-ethyl - 6-nmet hyl benzyl chloride (1.0 g, £ 9 mmvl) was added and the g
reaction mxture was refluxed for 7 h. Met hyl ene chloride (60 m) an

met hanol (30 m) were added. The reaction mxture was filtered andu: IhfeI o
by col U chr omatcr ape onr e B RS e TS RN 67T e

by col um chromat on

rr%t hanol ¢arbexyR teé(gl%-gugm mn@r&@t@yﬂarmae(bﬂgf IS BHd DERAIHECarflgR of- 8 WO

B 9 H NVR (300 MHz,

02/ ig;SZS WF?JI{@%%QW eé e?184150 ano @tohe)%ltle corrp%und ga:lL of(2 2
H 1H N 27 (
;23”) 4.4 }ﬁldg pylﬂiﬂ)ne' @. (BgE’x(lgsmlnémwl afz@d%;c% {Hﬁl gggg@acﬁg(ﬁaﬁﬁtﬁﬁ a]sli%ﬂuxed fo:r 46 l

3- di meft hyT1 %So(l‘éel’ét”ﬁ? Pvaporasedyrdse redybedirass)rd anddham[sﬂiue ag pppifibdibyie- 6-

car boxyl i & }h‘g ﬂ;g] e gﬁﬂ;"i thf; Sl Crystallization from
- 8- nﬁiti%r? et Ry S5 HIDR FhFr RSyt
i ‘Z’ gi gﬁ£éﬂ1&&t&1@gwbommﬂﬂ2%%§medﬁﬁ c(n%%o@ncg THNPRO BB EpERg! §'m

i 17 wer e sol ved
hydroxide, {991 Dic 3H) 1 1105155 (m, 2H), 2.3 (s, 3H) 2.35 (s, 3H), 2.38 (s, 3H), 2.7 (g,
2H), 3.4-3.5 (m, 2H), 4.35 (d, 2H), 4.9 (bs, 1H), 6.2 (bs, 1H), 6.35 (s, 1H), 7.0-7.2 (m, 4H),

10 7.85(s, 1H).

Example 1.11
Synthesis of 2,3 -dz’mez‘hyl—S-(Z-etlzyl—6—met/zylbenzylamino)—z'mz'dazo[ 1,2-a]pyridine-6-
carboxamide

15

CH,
H.N ZN
2 ‘\\ CH,
N N
NH
H,C
CH,

8-Amino-2,3-dimethylimidazo[1,2-a]pyridine-6-carboxamide (3.3 g, 16.2 mmol), 2-ethyl-
6-methylbenzylchloride (2.73 g, 16.2 mmol), potassium carbonate (8.0 g, 58 mmol) and
20 potassium iodide (1.1 g, 6.6 mmol) were added to acetone (150 ml) and refluxed for 20 h.
An additional amount of 2-ethyl-6-methylbenzylchloride (1.0 g, 5.9 mmol) was added and
the reaction mixture was refluxed for 7 h. Methylene chloride (60 ml) and methanol (30
ml) were added. The reaction mixture was filtered and the solvents were evaporated under
reduced pressure. The residue was purified by column chromatography on silica gel using

25 methylene chloride: methanol (100:7) as eluent. Crystallization from ethyl acetate gave 2.8



ethanol (95 % (120 m) and was refluxed for 20 h. The sol vent was

evapor at ed under reduced pressure and to the residue was added water (150
m ). The woloxens2adj usted to 5 15 by addition of conc. HC peéndE@da8d7’c aci d
and the solid that precipitated was isolated by filtration, washed with
wat er and acetone, and dried to give 7.@ g (88 %9 of the title conpound.
1H NWVR (500 MHz, DMSO-d6): 6 1.15 (t, 3]l—|) 2.26 (s, 3H), 2.34 (s, 3H, 2.39
(s, 3H, 2.69 (g, 2H), 4.38 (d, 2H), 5.2 (bs, 1H, 6.73 (s, 1H, 7.07-7.2

S oo hy B b Ble eme ot PamoyR I Rk TG R rion (et P 30,
HBC e 5 byl ot e P T W I S oy g 4 G, O N

H3C CH3 2, 3-Di net hyl - eth met hyl benz

1, 2- a] pyr {-Hi s, 38k B8 l-acid (0.15 g, 0.44 nmol) and
0-Benzotriazol-1-yl-N,N, N , N -Tetranet hyl uronium5 tetrafl uoroborate
(TBTU) (0.14 g, 0.44 mmol) were added to nethylene chloride (10 m).

Mor pholine (0.12 g, 1.4 nmol) was added and the reaction m xture was
stirred agx%?é-r{g tenperature for 1.5 h. The reaction m xture was added

to a colu i EN lo_ar uh bl s el by €h aphy using ethyl
hetate Ll RS UERIBE s O P BB MR ARE, SHARINE (P
desired peasbemplic atdd- NVR (300 MHz, CDC13): b 1.2 (t, 3H), 2.32 10 (s, 3H),
2.35 (s, 3H), 2.37 (s, 3H, 2.7 (g, 2H), 3.7 (s, 8H), 4.35 (d, 2H), 4.95
(bs, 1H), 6.15 (s, 1H), 7.0-7.2 (m 3H, 7.4 (s, 1H)

0
CH,
HO Z N
\/\g_CHs
A N
NH
H.C
3 CH

10
2,3-dimethyl-8-(2-ethyl-6-methylbenzylamino)-imidazo[ 1 ,2-a]pyridine-6-carboxamide
mesylate (11.0 g, 0.025 mol) and sodium hydroxide (7.0 g, 0.17 mol) were solved in
ethanol (95 %) (120 ml) and was refluxed for 20 h. The solvent was evaporated under
reduced pressure and to the residue was added water (150 ml). The pH was adjusted to 5

15 by addition of conc. HCl and acetic acid and the solid that precipitated was isolated by
filtration, washed with water and acetone, and dried to give 7.6 g (88 %) of the title
compound. lH-NMR (500 MHz, DMSO-de): 8 1.15 (t, 3H), 2.26 (s, 3H), 2.34 (s, 3H), 2.39
(s, 3H), 2.69 (q, 2H), 4.38 (d, 2H), 5.2 (bs, 1H), 6.73 (s, 1H), 7.07-7.2 (m, 3H), 8.12 (s, 1H)

20 Example 1.13

Synthesis of 2, 3~dimethyl—8-(2-ethyl—6—methylbenzylamino)-6—(mo;pholinocarbonyl)-
imidazo[1,2-a]pyridine



Exanpl e 1.14 Synthesis of (2-ethy|-ﬁ yethyl}-2,3- 15

met hyl benzyl am no) - N( 2- (2- hydr oxyet hoxy) et hyl) - 2, 3-

di et hyl iw® dz21p3l, 2- a] pyri di ne- 6- carboxam de O CH3 HON NPCHSEHA®1894 NH H3C
O_B ) - - - -

2, 3-di met hyl - 8- ( 2- et hyl - 6- met hyl benzyl agi no) -i m dazo[ 1, 2- a] pyri di ne- 6- car bo
xylic acid 20 (0.3 g, 0.88 mmol) and .
0-Benzotriazol-1-yl -N,N,N , N - Tetramet hyl uroni um tetraf| uoroborate

(TBTU) (0.29 g, 0.90 nmmol) were added tgQ nethylene chloride (10 m). 2-
(2-am noet hoxy)ethanol (0.2 g, 1.9 mmof) was a and the reaction mxture

was stirred at anbient tenperat { e sol vent was evapor at ed
under reduced pressure and the 02
h

,01897 19 residue was
purified by colum chromatograp si | "'sg“geN using met hyl ene

chl oride: methanol (9:1) as eluent. Crystallization fromdiethyl ether gave
0.24 g (80% of the desired product. 1 R (500 MHz, CDC13): b 1.25 (t,
3H), 2.25 (s, 3H), 2.3 (s, 3H), Eﬁgé (s 2.75 (q, 2H), 3.4-3.45 (m
2H), 3.55-3.7 (m 6H), 4.35 (d, 2H)?"® _ , 56.45 (s, I H, 7.0-7.2
(m 4H), 7.5 (s, | H Exanple 1.15 Sy is of isopropyl 8-[(2,

6- di met hyl benzyl ) am noJ- 2, 3-di net hyliniNdazo[1, 2-a]pyridine- 6-carboxyl ate
10

~

2,3-Dimethyl-8-(2-ethy1—6-methylbenzylamino)-imidazo[1,2-a]pyridine-6-carboxylic acid
(0.15 g, 0.44 mmol) and o-Benzotriazol-1-yl-N,N,N’,N’-Tetramethyluronium

s tetrafluoroborate (TBTU)(0.14 g, 0.44 mmol) were added to methylene chloride (10 ml).
Morpholine (0.12 g, 1.4 mmol) was added and the reaction mixture was stirred at ambient
temperature for 1.5 h. The reaction mixture was added to a column with silica gel and
purification by chromatography using ethyl acetate : methylene chloride (1:1) as eluent
gave 0.12 g (66%) of the desired product. !H-NMR (300 MHz, CDCl3): 6 1.2 (t, 3H), 2.32

0 (s,3H), 235 (s, 3H), 2.37 (s, 3H), 2.7 (q, 2H), 3.7 (s, 8H), 4.35 (d, 2H), 4.95 (bs, 1H), 6.15
(s, 1H), 7.0-7.2 (m, 3H), 7.4 (s, 1H)

Example 1.14

Synthesis of (2-ethyl-6 methylbenzylamino)-N(2-(2-hydroxyethoxy)ethyl)-2, 3-
15 dimethylimidazo[1,2-a]pyridine-6-carboxamide

0
CH,
HO/\/O\/\N Y

H _ D—cH,

NN

NH
H,C
: CH

2,3-dimethyl—8-(2-ethy1—6-methylbenzylamino)—imidazo[1,2-a]pyridine-6-carboxylic acid
20 (0.3 g, 0.88 mmol) and o-Benzotriazol-1-yl-N,N,N’,N’-Tetramethyluronium
tetrafluoroborate (TBTU)(0.29 g, 0.90 mmol) were added to methylene chloride (10 ml). 2-
(2-aminoethoxy)ethanol (0.2 g, 1.9 mmol) was added and the reaction mixture was stirred
at ambient temperature for 2 h. The solvent was evaporated under reduced pressure and the



H3C ON 3 O CH CH3 NH H3C CH3 I sopropyl

8- am no- 2, 3-di net hyl i m dazo[ 1, 2- a] pyri di ne- 6- carboxyl ate (9.85 kg, 1.0
equiv., WQoFsehol ) was suspended in isopropanol (59 L);PCEBE(@I®7eqUI V.,
2.68. kg, 17.88 nmol) and 15 K2CAB (2.5 equiv, 10.29 kg, 74.48 nol) were
added and the m xture was heated to abo 70C. 2, 6-Di net hyl benzyl chloride
(1.1 equiv, 5.22 kg, 32.77 nol) was dissolved in isopropanol (-60 L) and
this solution was added to the reaction mxture. After the addition was
conplete, the tenperature was kept at 60C for _additional 1.5 hours.

Addi t i onaresidug et prEisied Bp eelupm, chsorkapgraplly oineilice gellusinggnathglpensi on was

stirred fgKlofigé:hReHandN(9al) a8 Qfent? @rﬁg%%%dg%gﬁfg\#dﬁﬂlsﬂ E@gﬁpgdg@np% E?P%)gr | ggC

e t ot asebiroRag RSO E aEarDGaY k.55 Reds 4o Gy SHop s, 3Bur s at
this tenpeBatyrel), Ihe (§2Degings was i B ssat whidayatserd(Addkhs caehed,

stirre i;kie he fi Lteercagke was washed with Water.and tthen with
cold igopr%g%a(%iolﬁ)’ dﬁiq?e%a-mu e?‘f@dﬂ%}ed pressure at 40C to give 11.37 kg wet

material, yield: 90% 25 WO 02/20523 PCT/ SE01/01897 20 Exanple 1.16
Synthesis of 8-[(2, 6-dinethylbenzyl)am no]-N(2-hydroxyethyl)-2,
3- di net hyErenleZol51, 2- a] pyri di ne-6-carboxamide O CH3 HOH CH3 N NH

Synthesis of isopropyl 8-[(2,6-dimethylbenzyl)amino]-2,3-dimethylimidazo[1, 2-a]pyridine-
6-carboxylate

10

T = N/\g—o
XN Hy

NH
H3C\<5/CH3

Isopropyl 8-amino-2,3-dimethylimidazo[1,2-a]pyridine-6-carboxylate (9.85 kg, 1.0 equiv.,
29.71 mol) was suspended in isopropanol (59 L); Nal (0.6 equiv., 2.68 kg, 17.88 mol) and
15 KyCOs (2.5 equiv, 10.29 kg, 74.48 mol) were added and the mixture was heated to about
70°C. 2,6-Dimethylbenzyl chloride (1.1 equiv, 5.22 kg, 32.77 mol) was dissolved in
isopropanol (~60 L) and this solution was added to the reaction mixture. After the addition
was complete, the temperature was kept at 60°C for additional 1.5 hours. Additional
K>COs was added (9.15 kg) and the resulting suspension was stirred for further 2h at 60°C.
20 Additional 2,6-dimethylbenzyl chloride (2.76 kg) in isopropanol (22L) was added slowly at
an temperature of 60°C; after the addition the reaction mixture was stirred for further 4
hours at this temperature. The suspension was diluted with water (124L), cooled, stirred
and filtered. The filtercake was washed with water and then with cold i1sopropanol, dried

under reduced pressure at 40°C to give 11.37 kg wet material, yield: 90%.

25



H3C CH3 5 A reactor was charged with isopropyl

8-[ (2, 6-di net hyl benzyl ) am no] - 2, 3-

di met hyl iw® dz265p3L, 2- a] pyri di ne- 6-carboxyl ate (11.30 kg, 1Pery8ika/018%7. 02
nol ). and THE (45 L), ethanolam ne (18.97 kg, 11 equiv., 309.2 nol) was

added at about 20C. The 10 suspension heat ed to about 100C. Sone
solvent was distilled off and then THE (35 L) was added and the
distillation was continued. The procedure of adding THE and distilling it

of f was repeated until conplete conversion. To the suspension ethanol

(140L) wagxaflgied./and the suspension was heated to reflux. To obtain a
clear soluytion addjtjonal ethanol (13L) was added. The hot sol ution was
filtered gwagﬁswefbf%c&ﬂ%ﬁw%w@ew{)ﬂ@I%H}f—@%@fé‘omf@ékéé-dwt,hyh@damgﬁed Wi t h
et hanol ap Jﬂﬁﬁﬁﬁhk&ﬂﬁ&ﬁkﬂkthe product as a white powder. (8271 g). 2.
PREPARATI O STARTI NG MATERI ALS Exanple 2.1 Synthesis of

6-am no-5-nitro-nicotinam de 20 100 g of 6-hydroxy-5-nitro-nicotinic acid
(0.54 nol; HPLC > 98% area) was suspended in toluene (750 nmL). DWF (1 ni,
0.013 nol, 0.024 equiv.) was added ang the m xfbge was heated to 110 C

(i nner tenperature). Thionyl Qrt .5 equiv.) was added over

120 min. Heating was continued for @h a{” 110C\ gl eaction mxture was
concentrated to half the volune (400 vent*were distilled off),
and toluene (400 nm.) was added. WO 02/20523 PCT/ SE01/01897 21 This
procedure was repeated once again (410 nLNAf toluene were distilled off and
fresh toluene (410 nL) was added again). The solution was then cooled to
20C and slowy added to aqueous &p@QniA (26fG 440 nL, 12 equiv.) over 40
mn. Precipitation started imediate During the addition the
tenperature was nai ntai ned bel ow 15C After the 5 addition had been
conpleted the reaction m xture was allowed to warmup to room tenperature
and stirring was continued for 16h. The solid was filtered off, washed with

A reactor was charged with isopropyl 8-[(2,6-dimethylbenzyl)amino]-2,3-
dimethylimidazo[1,2-a]pyridine-6-carboxylate (11.30 kg, 1 equiv., 27.02 mol) and THF
(45 L), ethanolamine (18.97 kg, 11 equiv., 309.2 mol) was added at about 20°C. The

10 suspension was heated to about 100°C. Some solvent was distilled off and then THF (35 L)
was added and the distillation was continued. The procedure of adding THF and distilling
it off was repeated until complete conversion. To the suspension ethanol (140L) was added
and the suspension was heated to reflux. To obtain a clear solution additional ethanol (13L)
was added. The hot solution was filtered and then cooled. The white solid was filtered off,

15 washed with ethanol and dried to yield the product as a white powder. (8271 g).

2. PREPARATION OF STARTING MATERIALS

Example 2.1
Synthesis of 6-amino-5-nitro-nicotinamide

20 100 g of 6-hydroxy-5-nitro-nicotinic acid (0.54 mol; HPLC > 98% area) was suspended in
toluene (750 mL). DMF (1 mL, 0.013 mol, 0.024 equiv.) was added and the mixture was
heated to 110 °C (inner temperature). Thionylchloride (99 mL, 2.5 equiv.) was added over
120 min. Heating was continued for 4h at 110°C. The reaction mixture was concentrated to

half the volume ({100 mL of solvent were distilled off), and toluene (400 mL) was added.



water (500 nlL), ethanol (250 nmi), TBME (250 nlL) and dried (50-10 nbar, 40C
bath tenperature, 16 h) to yield 91.3 g of the title conmpound (0.501 nol,
87% . 10vEmampises 2.2 Synthesis of 5, 6-dianzino-nicotinanPdesEel/Bsy of

6- am'no-5-nitro-nicotinamde (0.24 nol; HPLC. 93% area) were suspended in
net hanol /water 1:1 (500 nL), 5.0 g of catalyst [Pd(4%-Ru(l %/C paste (62%
H20 type: 485; Johnson Matthey); type: 485; Johnson Matthey] was added.
Hydr ogenati on was 15 carried out at 5 bar and 30C for 5h. After conpletion

i d . d. wi hanaol /. 1/1 (50 nl).
480 i or 0BG ARG o R e DI R R PR R Rt
cool ed t otciéneqAth fll) twek addaf fgain) MEhesshitdnWas thesdRbkdb 20°C aBd iRy (20 ni)

and TBME mL). After drying (200-10 nbar; 40C bath tenperature,” 16 h)
27.3 g of ggﬂ%@ tPiaﬂ‘il@uééw%ﬂjl#ﬂj(zg&@, £80 md, 12 pauyy. et GpimiPrecdpitapion Blested| e 2. 3

Synt hesi s; o 6 A N0 N COL ' o o .
6¥an‘i no- SEI%herégfe |'gjolﬁﬂﬁg% 5%&?%{. @g%&gﬁ? %réﬁﬁﬁﬁgs rg%%aénrega elo\/\v}fi%5 scuéc\ﬁc@ﬁggd in
net hanel / waditon hadbdeh@Omploted the 2epctibn arittateysis 41088 Warrh Hp .t(g%drﬁo) ; T.Syge:
39, Johnson 25 Matthe was added. rogenatjon was carrled out at ar
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pr eparb ng FRamplestd t ut ed i mi dazopyridi ne conpound of fornula (1)

Synthesis of 5,6-diamino-nicotinamide

44.5 g of 6-amino-5-nitro-nicotinamide (0.24 mol; HPLC: 93% area) were suspended in
methanol/water 1:1 (500 mL), 5.0 g of catalyst [Pd(4%)-Ru(1%)/C paste (62% H,O type:

485; Johnson Matthey); type: 485; Johnson Matthey] was added. Hydrogenation was

15 carried out at 5 bar and 30°C for 5h. After completion the catalyst was filtered off and
washed with methanol/water 1/1 (50 mL). 480 mL of the solvent was distilled off. The
resulting suspension was cooled to 20°C and filtered off. The solid was washed with
methanol (20 mL) and TBME (30 mL). After drying (200-10 mbar; 40°C bath temperature,
16 h) 27.3 g of the title compound (0.18 mol, 73%) were obtained.

20

Example 2.3
Synthesis of 5,6-diamino-nicotinamide

42.3 g of 6-amino-5-nitro-nicotinamide (0.23 mol, HPLC: 93% area) was suspended in
methanol/water 1:1 (500 mL). 5.2g of catalyst [Pd(5%)/C (57.8% H,0); type: 39, Johnson

25 Matthey] was added. Hydrogenation was carried out at 5 bar and 30°C for 4h. After
completion the catalyst was filtered off and washed with methanol/water 1/1 (100 mL).
550 mL of the solvent was distilled off. The resulting suspension was cooled to 20°C and
filtered off. The solid was washed with methanol (20 mL) and TBME (30 mL). After
drying (200-10 mbar; 40°C bath temperature, 16 h) 28.5 g of the title compound (0.18 mol,

30 78%) was obtained.



ORL NN NH2 (1) 5 wherein RL is Cl1-C6 al koxy or NH2, conprising the step
of reacting a conpound of the fornmula (2) O Rl -kl:: NNH2 NH2 (2) 10
with a 3wabp2@2but anone conpound i n cycl ohexanone. 2. A PCDSE®K18CCOr di ng
to cl.aim 1, wherein the 3-hal o-2-butanone conpound i s 3-bronop-2- butanone
or 3-chloro-2-butanone. is 3. A processyaccording to claim1l or 2, wherein
t he anobunt of the 3-hal o-2-butanone conpound is 1.1 to 5 nolar

equi val ents. 4. A process according to claiml, wherein the reaction
tenperatu i OC to 100C. 20 5. A process according to claim1, wherein
cycl ohexanone 1s diluted with an inert solvent. 6. A process according to

claim1l, rein is Cl-C6 al k . WD 02/ 20523 PCT/ SEQ1/ 01897 23 7. A
process a@@%@&?%@g%S PE9PARS isg%ﬂgﬁ%q lel\%qugn 90@powc€qu§/@§g@a fBPcording to
claim1l1, characterized in that conpound (2) is prepared by a 5 process
conprising the step of hydrogenati n%a conpound of forrmula (4) O

R’ /N@_

NN

NH,

(1)

wherein R1 is C1-Cg alkoxy or NHp,

comprising the step of reacting a compound of the formula (2)

(2)

10 with a 3-halo-2-butanone compound in cyclohexanone.

2. A process according to claim 1, wherein the 3-halo-2-butanone compound is 3-bromo-2-

butanone or 3-chloro-2-butanone.

15 3. A process according to claim 1 or 2, wherein the amount of the 3-halo-2-butanone

compound is 1.1 to 5 molar equivalents.
4. A process according to claim 1, wherein the reaction temperature is 80°C to 100°C.

20 5. A process according to claim 1, wherein cyclohexanone is diluted with an inert solvent.

6. A process according to claim 1, wherein R1 is C1-Cg alkoxy.



HZN N NH2 NG (4) in an aqueous alcoholic solution using a catalyst. 10
9. A process according to claim@8, wherein the catalyst is a Pd-Ru/C paste.
10. A provesz2@exording to any of claim8 or 9, characterPeeEEINIEITat
compound (4) is prepared by a process conprising the step of reacting a
conmpound of forrmula (3) 15 0 HO - N N2 (3) with thionyl chloride to
gi've the correspondi ng chloride conpound, which is thereafter treated with

ammoni a. 20

7. A process according to claim 1, wherein R1 1s NHy.

8. A process according to claim 1, characterized in that compound (2) is prepared by a

5 process comprising the step of hydrogenating a compound of formula 4

o
NN
NONH,

NO,

(4)

in an aqueous alcoholic solution using a catalyst.
10

9. A process according to claim 8, wherein the catalyst is a Pd-Ru/C paste.

10. A process according to any of claim 8 or 9, characterized in that compound (4) is
prepared by a process comprising the step of reacting a compound of formula (3)

15

0

HO™ NN
N"OH
NO,

3)

with thionyl chloride to give the corresponding chloride compound, which is thereafter

treated with ammonia.

20



