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The monohydrate of the compound of formula (I) is mentioned in WO 08/043446. Furthermore salts

M

10 of the compound of formula (I) such as its hydrochloride, mesylate and phenylsulfonate are
mentioned in WO 05/009961 and can be formed by treating the compound of the formula (I) with the
corresponding acid. The compound of formula (I) is described for treating hyper-proliferative

disorders such as cancers, tumors, lymphomas, sarcomas and leukemias.

WO 05/009961 describes a process for preparing the compound of the formula (I), which is

15  illustrated in the following scheme:
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It is an object of the present invention to provide a process for preparing the compound of the
formula (I), its salts and monohydrate in industrial scale (kilogram to metric tons range) which
satisfies the criteria which apply in production and provides improvements in purity, environmental
compatibility, industrial employability, safety aspects and volume yield. Especially purity and safety
15 aspects are to be considered for the preparation of pharmaceuticals. This object is achieved by the

present invention.

The inventive preparation of the compound of the formula (I) is shown in the following scheme:
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Preparation of the compound of the formula (1), its monohvydrate or salts:

The present invention comprises a process for preparing of the compound of the formula (1)
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which is 4-(4-amino-3-fluorophenoxy)-N-methylpyridine-2-carboxamide with the compound of

formula (V)

CF3
Cl

NCO
V)

which is 4-chloro-3-trifluoromethyl-phenyl isocyanate in a reaction mixture and thereafter the solved
compound of the formula (1) is treated with an acid to form a salt of the compound of the formula (I)
which precipitates from the solution containing the solved compound of the formula (I), optionally
the salt of the compound of the formula (I) is then treated with an aqueous basic solution to
precipitate the monohydrate of the compound of the formula (I), and optionally the monohydrate is

dried under reduced pressure until the compound of the formula (1) is formed.

The salt of the compound of the formula (I) can be prepared by treating the compound of the formula
(IV) with the compound of formula (V) in a reaction mixture and thereafter the solved compound of
the formula (I) is treated with an acid to form the salt of the compound of the formula (I) which

precipitates from the solution containing the solved compound of the formula (I).

The monohydrate of the compound of the formula (I) can be prepared by treating the compound of
the formula (IV) with the compound of formula (V) in a reaction mixture and thereafter the solved
compound of the formula (1) is treated with an acid to form a salt of the compound of the formula (I)
which precipitates from the solution containing the solved compound of the formula (I), the salt of
the compound of the formula (I) is then treated with an aqueous basic solution to precipitate the
monohydrate of the compound of the formula (I), preferably at a temperature of from 35°C to 45°C,
most preferably from 38°C to 42°C.

The compound of the formula (I) can be prepared by treating the compound of the formula (IV) with
the compound of formula (V) in a reaction mixture and thereafter the solved compound of the
formula (I) is treated with an acid to form a salt of the compound of the formula (I) which
precipitates from the solution containing the solved compound of the formula (I), the salt of the
compound of the formula (I) is then treated with an aqueous basic solution to precipitate the
monohydrate of the compound of the formula (I) and the monohydrate is dried under reduced
pressure until the compound of the formula (I) is formed, preferably at a temperature of 85°C to

120°C, and preferably at a pressure of below 30 mbar.



0 Preparation of the conmpound of the forrmula (1), its nonohydrate or
salts: The present invention conprises a process for preparing of the
conmpound Wb 20he128anul a (1) 5its salt or nonohydrat e POY/RPe@atlosisgs t he
conmpound of the formula (1V) WO 2011/128261PCT/ EP2011/ 055508 - 4 - which
IS 4-(4-am no- 3-fl uorophenoxy) - N-net hyl pyri di ne- 2-carboxam de with the
conpound OfAct:%{Hélt@-tlﬂe@oce%@desgibed above the solution containing the solved compound of the

formula (I) and what from the salt of the compound of the formula (I) precipitates can be preferably
the reaction mixture or can be a separate solution containing the compound of the formula (I). The
separate solution can be prepared after isolation of the compound of the formula (I) from the
5  reaction mixture for example by standard work-up procedures as described for example in WO

05/009961 and solving the compound of the formula (I) in an suitable organic solvent.

In a preferred embodiment of the process for preparing of the compound of the formula (I), its
monohydrate or salt as described above the acid is generated in sifu in the solution containing the
solved compound of the formula (I) by adding to the reaction mixture a protic substance and an acid

10 precursor.

In a more preferred embodiment of the process for preparing of the compound of the formula (1), its
monohydrate or salt the acid is generated in situ in the reaction mixture after the compound of the

formula () is formed by adding to the reaction mixture an alcohol and an acid precursor.

In a most preferred embodiment of the process for preparing of the compound of the formula (1), its
15  monohydrate or salt the acid is generated in sifu in the reaction mixture after the compound of the
formula (I) is formed by adding to the reaction mixture an alcohol and an acylchloride, preferably

acetylchloride.

In the process for preparing of the compound of the formula (I), its monohydrate or salt the reaction
of the compound of the formula (IV) with the compound of the formula (V) is effected in an suitable
20 organic solvent, for example in tetrahydrofuran, at a temperature above 15°C and below 70°C,
preferably at a temperature of from 15°C to 60°C, more preferably from 15°C to 50°C, most
preferably at room temperature. Preference is given to initially charging the compound of the
formula (IV) in a suitable organic solvent, for example in tetrahydrofuran, and admixing within 30 to
300 minutes, preferably within 60 to 150 minutes, most preferably within 80 to 100 minutes the
25  compound of the formula (V), preferably dissolved or suspended in a suitable organic solvent, for
example toluene, which can be different to the first suitable organic solvent. After formation of the
compound of the formula (I) an acid is added to the reaction mixture. Preferably the acid is
generated in situ in the reaction mixture by adding a protic substance for example water and/or an
alcohol, preferably an alcohol, and an acid precursor, preferably an acylchloride, within for example
30 5 to 60 minutes, preferably within 10 to 30 minutes, in order to generate the corresponding acid in
situ. Preferably the protic substance is added first. The salt of the compound of the formula (I) can

be isolated by precipitation.
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naphthalenedisulfonic acid, acetic acid, propionic acid, lactic acid, tartaric acid, malic acid, citric
acid, fumaric acid, maleic acid and benzoic acid. Preference is given to salts of hydrochloric acid,
25  hydrobromic acid, sulfuric acid, phosphoric acid, methanesulfonic acid, trifluoromethanesulfonic
acid, ethanesulfonic acid, toluenesulfonic acid, benzenesulfonic acid and naphthalenedisulfonic acid,
more preferably to salts of hydrochloric acid, benzenesulfonic acid, toluenesulfonic acid or

methanesulfonic acid, most preferably to the hydrochloric acid salt.

According to the present invention alcohols are organic substances carrying at least one hydroxyl
30 group. Alcohols include but are not limited to methanol, ethanol, n-propanol, isopropanol, n-butanol,
sec-butanol, isobutanol, n-pentanol, glycerol or a mixture thereof. Preferably methanol, ethanol and

isopropanol are used as alcohols in the present process.
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Another embodiment of the present invention is the compound of formula (I), its monohydrate or salt
30  ina very high purity containing or contaminated with one or more anilinic substances each in an
amount of equal or less than 0.05%, that means from 0.0001% to a maximum of 0.05%, preferably

cach in an amount of equal or less than 0.025%, that means from 0.0001% to a maximum of
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10m xtures thereof are used. Suitable aqueous basic solutions in the
process f ormepiselpran P-AQP 16§ torBaipws 8§ PR e et mrﬁ%raébfr?a@unan ahoy af qagplpniess (1)
i nclude bu I Iy i
hydrOX|desgmgcﬁg@?hgargﬁkgg?% 0 ydro>L<!l;5n€l;ﬁg)llﬂw[1 E6§P% Q%%ﬂgkﬁgiég%gmnmfﬁ

eart h met altheadokpyind@s the dergakai(p. Iarwthaewmdmdre&rmomls gl,verpuo@fmixfatﬂ of tle@dmpennd of
hydr oxi de S|un1h Xi de refera a 1p salu ion
of “soat um nycr B GBS EBL NS Spa Rl FeRbR Bt Rt e B

or gani QOSO|ﬂ1a&ﬂ’opheﬁu@/b'pyaamafzehﬂbGEyhceicWhetHﬂﬁhﬂE €acht ﬁﬁlﬁmmmﬁdanamn a@{@hebﬁbl y

with acetone. According to the present process potent si de produ ts, in
parti cul ar °dtl PY itsdhas (o p sl s T h 08Uy e map ey Pﬂ!gﬂ G iRy cach inn

4- am no- 3- faldekiUTRENP br RAGhADNE 0ERIRRM bR £r6M®. 00T AmbakiMunf 0. ®8%, most
separated very effectively formthe salt of the conpound of the fornula
(1), pref emzitrgbly preh poarapeuscHicandl er lawittanddl 1. tewans dopHe0WATte a graxinhe
anilinic sij npound of the
formula (I ?Og%g? %%mG%ﬁgq%2ﬁ£%%ﬁ#g%P§m%%%%&g%{mhﬂg ﬁﬁe conmpound of the
formula (1V), do not preC|p|tate under the conditions according to the
presen@5prv'H%~HﬁnmtwurA of thh & o { e. Furthernore in the case when
the acid is generated in situ by using acylhalogenldes t he correspondi ng
acyl at ed ddhp peesdny msentipn tikevisgigoinprisiega giodess fir pehperting, thg epmpavitd of dhedprnpfla {He
conpound of ;gpuz fornul ?%%ﬂmu Zlge separated easily fromthe salt of
t he conpounﬁ Flghe ol % rably the hydrochloric acid salt,
because the acyl ated derlvatlves do not precipitate under the conditions
according to the present process and remain inchge filtrate. Therefore the
conpound of the formula (1), its s¢ﬂts nohydrate can be prepared

in a very high purity.
DN

(1)



Anot her enbodi nent of the present invention is the conmpound of fornmula (1),
its nonohydrate or salt 30 in a very high purity containing or contam nated
wi th one wo 2novieszmi | i ni ¢ substances each in an anmount eCTHPAEI1/065508 ess
than 0.05% that neans from 0.0001%to agraxi num of 0.05% preferably each
in an anount of equal or |less than 0.025% that nmeans from 0.0001%to a
mexi mum of -~ VO %%{n@%g@ﬁpg {n'ég)&gée“@&%égg from®he gr%%éﬁlnmdﬁé&f REEA!
each in an anount of equal ' ess than 0.01% that neans from 0.0001% to a
maxi mum of 0. 01%hyy nvpe@rghtlsqjersexd mhutvheSOéAWrﬂec blﬂtylt; lst-lwsyhp owerdyloR-peig, 3-
formula (1). In e S diment is a mxture of the
conpound of for 8# %?¥§59 lkgﬁﬁ%ﬁ%% é%br salt with one or nore anilinic
substances each anilinic substance in an anmobunt of equal or |less than 5
0.05% that neams from 0.0001%to a maxi num of 0.05% preferably each in an
anount of equal or |less than 0.025% that neans fron10 0001% to a maxi num
of 0.025%% nost preferahl. t han %

t hat negns from0 6%315? 't om%daarlrlgxtﬁ%ﬁﬁ?% ebwfr)l 50663 oty vvel to th%gheg At af#e%d}fébunt
of the conpoundﬂﬁﬁuhhe)iommukadcyjmmqﬁmmﬁ|nlc substances i nclude but are
not limted to 4-am no-3-fluorophenol, 4-chloro-3- 10

trifluoronet Ian|I| , 2 4-(4- 0- 3-f | uor ophenoxy) pyri di ne- 2- car boxyl i c
aci d nethypﬂﬁ1%%mﬁﬁg@ﬁ°f@e§ u ﬁbound of the fornula (1V). Preference is
given to the conpound of fornula (I'), its nonohydrate or salt containing or
contam nated wi th 4-am no-3-fl uorophenol d/ or

4- (4- am no- 3-fl uor ophenoxy) pyri di ne-2- carboxylic acid nmethylam de each in
an anount of equal or l|ess thag|Q. 05% t hal neqns from15 0.0001%to a

maxi mum of 0.05% preferably each™h akranmouMf of3 equal or |ess than
0.025% that neans from 0.0001%to axi murof 0. 025% nost preferably
e V0. 01% that neans from 0.0001%to a

each in an anount of equal or |ess
maxi mum of 0.01% by wei ght based on the anount of tHg conpound of the
formula (1). In other words preference is given to a mxture of the

Z?gﬁ,'oﬁgfj:g?;\xfh&gl;%}gh@ﬁrg; —’g}ﬁtﬁ}yl& pya;lratng agarw(a%gldg {n tg%]!)rtese\rllvclze of a base, followed by adding an
f 1 uor oplenaxy o3l diReodp&idt BERY fntuiaeivg. met hyl am de each anilinic
substance in an anount OP equal or less than 0.05% that means from 0. 0001%
to a maxi mum of 0.05% preferably each in an anmpunt of equal or |ess than
0.025% thdpe ﬁ@é‘ﬁé@dfef‘@ﬁii@eebﬁlt% l?r@ceés frEProRaTiRDe ! the eomugngpfshe foraplafp) the
each in an aapiRk oPihe %}Hﬁla @) 1§ 1h BaRuRor0H % suliftad orgﬁﬁps%)lJehpmdqs @919&%} 0 a
maxi mum of 0 1/6by wel ght based on the amount of the conpound of the
formul a (| yeact§ 4meiperd-dlupropheod! withéhaompond dofdife formaldf @dul a (1V):  The
present invention |ikew se conprises a process for preparing the conpound
of the formula (1V) by reacting the conpound of the formula (I111) RL R2 /N
1

OH
R /go

(VD)

15 wherein R' and R* are independently selected from the group consisting of hydrogen, methyl,
ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl, 2-pentyl, 3-
pentyl, neopentyl, #-hexyl, 2-hexyl and 3-hexyl,

or

R' and R? are joined and, taken together with the carbon atom to which they are attached,

20 form a 4- to 7- membered cycloalkyl ring.

In a further preferred embodiment of the process for preparing of the compound of the formula (IV)

the compound of the formula (II) is used in a solution of a suitable organic solvent which solution is



WO 2011/ 128261PCT/ EP2011/ 055508 - 9 - wherein Rl and R2 are independently

sel ected fromthe group consisting of hydrogen, nethyl, ethyl, n-propyl,

| SO- pr opyWwo 2ntib2saelt, i so-butyl, sec-butyl, tert-butyl, mcpareyli/osszopentyl,
3- pentyl, neopentyl, n-hexyl, 2-hexyl ang-3-hexyl, or 5R and R2 are

j oi ned and, taken together with the carbon atomto which they are attached,

forma 4- g&g‘epzr-ea FRARELIBL YRS BAJENIbrid dcitBsalt OF thB cdhiRukPOMRUBAmRS (1) Bem headul a
(I'')y O CA1ICHN 31k .HIN ° whichis ‘ ‘ ‘
4- chl or o- Nprairehly wizh gpdrindliydess wle. oaxcaptictieablyrwithrpa agneogesebision pf sadibmdgdrofidd. | owed
by adding an 10acid to deliver the conmpound of the formula (IV). In a

Pt er 0, LTSS Gl IE, PLRSSRABIe M EANATD) Shyf0, SERRRUILE L
sui t abl e ottigaminposel ufémnu&r(élfl) 8 afte:)npmdurby)f freacOihgp w-raffoxnemBeritureoprofhebdiyo|
ndependently Loy dBtel iy SERTGySOW ESREDSE g b AT SUER" TheCApnd of ©
formula (VI) which can be used in excess and as solvent. Optionally a further different solvent can
be added such as toluene, ethyl acetate, cyclohexane or a mixture thereof. The volatile reaction
components can be removed by azeotropic distillation optionally under reduced pressure. The formed
compound of the formula (III) can be used in a solution of a suitable organic solvent, preferably in a
10 solution of 1-methyl-2-pyrrolidinone, and is treated with 4-chloro-N-methyl-2-pyridinecarboxamide,
preferably used in a solution with a suitable organic solvent, more preferably in a solution of 1-
methyl-2-pyrrolidinone, in the presence of a base. The reaction mixture is heated to a temperature of
from 50°C up to 150°C, preferably from 80°C up to 120°C. After 1 to 5 h, preferably 2 to 4 h, the
tempearture is adjusted to from 50°C up to 90°C, preferably from 70°C up to 90°C, and an acid,
15  preferably acetic acid in water, is added. After cooling, preferably to a temperature of from 0°C to
10°C, and optionally seeding with crystals of the compound of the formula (IV), the compound of

the formula (IV) can be isolated by precipitation.

Preference is given to a compound of the formula (VI) wherein R' and R? are independently selected
from methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl or R' and R* are joined and,
20 taken together with the carbon atom to which they are attached, form a 4- to 7- membered cycloalkyl
ring. More preferably the compound of the formula (VI) is selected from the group consisting of 4-
methyl-2-pentanone, 3-methyl-2-butanone, 2-butanone, 2-pentanone, 4-heptanone, 2,4-dimethyl-3-

pentanone and cyclohexanone.

Suitable organic solvents in the process for preparing of the compound of the formula (IV) include
25  but are not limited to 1-methyl-2-pyrrolidinone, dimethylformamide, N,N-dimethylacetamid,
dimethyl sulfoxide, sulfolane or mixtures of the solvents mentioned. Preferably 1-methyl-2-

pyrrolidinone and/or dimethylformamide are used.

In the process for preparing of the compound of the formula (IV) suitable bases are alkali metal
hydroxides and alkali metal alkoxides. Preference is given to potassium tert-butoxide. Potassium

30 tert-butoxide is preferably used in a solution, more preferably in a tetrahydrofuran solution.

In order to provide a highly purified version of the compound of the formula (II) it is solved in a

suitable organic solvent, treated with an acid which is generated in situ by adding a protic substance



ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl,
n-pentyl, 2-pentyl, 3- pentyl, neopentyl, n-hexyl, 2-hexyl and 3-hexyl, or
R1 and Raweanreilfyswed and, taken together with the carbomrCaiEP2o11053508 ch t hey
are attached, 20forma 4- to 7- nenbered;gycloal kyl ring. WO

2011/ 128261PCT/ EP2011/ 055508 - 10 - prepared by neutralization the

hydr ochl ori,gq a¢hdd ﬁél:ﬁrs@rf phlBiteRIRON B (5?fthet &%ﬁ‘oﬁﬁdmf @ EdrinkitaWi hréreRBS She
preferably wth sodi um hydroxide, nore preferably with an agueous sol ution

of sodi um hydnodimieacid nalttofithespmpeund of the fpmamdl) negpdofeutrdhigedclympiding dn gfludohe
fornula (1V); 4.3 79:3-fluorophenol reacts with the conpound of formula
(VI') at a tenperature of from20C up to reflux tenperature, preferably 5
from50C up to reflux tenperature, nost preferably at the reflux

t enper at ur & oofhat blepmrrm) stading torhyerund [4ach{owd-N-madthyt-R-pgadindoerborsieitlei in selxalemsa and
as solvent. . ur r.d feren ol.v can. dded such a

ol venes eeHBeRas v i aheisi S BEEN PRI E s 87
reacti on cogpafiagt protidRuldentd FOVEEmpY vaZe ahd/OinGl@dhsl pﬂefe&m}o@m Agphbpaad dry
under reduced pressure, The forned. compound of the formula (I111) can.be
used in a §8¢@f%fﬁ°roﬁre%ra§mafla@rl@lmdﬁafﬁf cragigleydthin 5 19,08raipy sy Prefeprbly wighin 10

sol ution ofy, 39 MRluRY lin BrdeYiolRhdrAt O B6rresfiHdink Scill H/E@LEB Wbl the protic substance is
4- chl or o- N- et hyl - 2- pyri di necar boxam de, referably used in a solution wth

a sui t abl e addegdhstcTheoialj @htchintor -msthet-2pailinecarhoxgmids) rrefetshlydhe ydrochloric acid
met hy 1-18- PXOF O 4 P REmeth zt(Jl} dlgécg%g&%ﬁdeogaféa%%ﬁ%d bggfe ﬁ@cﬁ)%" Qdn Qt ' S

heat edtoaterrperature up to pre rom
120C. Aftenfi- ChbroENer;ethyt ébm@h)dcyrbﬁxﬂmddlshplved]'m atsaﬂaiﬂao@umesqlmna@yaf@aldyl 1rt o

from50C up to 90 om 70C u

pr ef er abl yQ%{Eeé‘Fi ? 8“?1}%65\15’( %‘%dmgl k) aﬁ‘&e&%g’l‘}&?w?cﬁf&l B 8ab1§r"‘8?‘é“r68‘ﬁfls°lu 'Y a

t enper at ur &f efdifoh ﬁyﬂraﬁdé @fﬁbesépaﬁﬂdn @ma: pmésl tls{e sgede ﬁl@swstd@u@ﬁaylsﬁcaﬁ&m@ited he
conmpound of the formula (1V), of the fornula \%

i sol ated byn¢s mﬁdtpaqsﬁ%%andprs@ﬁaéﬁeéﬁ%a@lq Sglvglftv%feltab vd I&%%&WHO NONFS %dé?qm a

(VI') wher e't@pl%ar@@ Q)l%n%rh@ch' cElﬁj gp&Rd @ﬁ‘écltl?’ f&%e%é]fagttlf)ﬂ hIEIn{P¥lind GlitWbrmula
n- propyl, 1so-propyl butyl, iso-buty sec-butyl or RL and R2 are joined

and, 20 takif as é@@ﬁ?éﬂbwm the carbon atomto which they are attached,
forma 4- to 7- menbered cycloal kyl ring. Mre preferably the conmpound of

the formul %u{ta}ﬁle) §111§§>'1\$%ﬁﬁ§9th% 'i)gd&sts I?(?r r{%p%zﬂ?gbgpﬁah% Wetﬂ}ffl 24p ridinecarboxamide

nmet hy1- 2- pentano t anone ut anone, 2-pentanone,

4- hept anonegch@le hutchirqmet hlylmedsto tqyeintdeeforne, t@lndleoqﬂwll advescadiorras, nBuhv abibatyd)ctgfam c
oo o PR AR BRI, BT LIS COTRAIE Rlphle LA
di met hybf OIhﬂmmlﬂ@sol\NnNMblﬁ'@fdfaﬁtbaﬁﬁfrmduraﬁl,ltﬂI&éﬂayhd sikhir@xha@f aswkddol ane or
m xtures of the solvents mentioned. Preferably 1-methyl-2- pyrrolidinone

and/ or di net hyl f ormam de are used In the ro ess for ring of. th
compound of\EHAMEE M~ R sl Biscodnleubigsn v 4 oty Btk ERET and

al kal i et aboup! Alexiottascludebef £ R GRitkStoGheiRiRol! RhaA6 ARy, tis%ﬁopmt @udBol,
Pot assi um 30tert-butoxide is preferably used in a solution, nore E)referabl y

inatetr aﬁ?fd?%%ﬁ asobuigne]t p-pentanol, glycerol or a mixture thereof. Preferably methanol, ethanol

isopropnaol are used as alcohols in the present process.

25  In order to prepare the acid in situ suitable precursors include but are not limited to organic acid
halogenides, preferably acylhalegonides such as acylchlorides and acylbromides, more preferably
acetylchloride, acteylbromide, propionylchloride or propionylbromide, most preferably

acetylchloride.
Preference is given to an in situ preparation of the acid without water.

30  Alternatively the compound of formula (II) and its hydrochloric acid salt can be prepared as
described in WO 05/009961 or in Bankston et al. (Organic Process Research & Development, 2002,
6, 777-781).



WO 2011/ 128261PCT/ EP2011/ 055508 - 11 - and an acid precursor, precipitated
as a salt of the conpound of the fornmula (11), preferably the hydrochloric
aci d sal twof2otiheswonpound of the fornula (11), and neut raiEred 1loyssagidi ng an
aqueous solution of a base. For that purppse the starting conpound
4-chl or o- N- et hyl - 2- pyri di necarboxam de is solved in a 5 suitable organic
sol vent, prgf %Bﬁ[%&ﬁd' dF tlrlé)fo%ﬁ‘l% (V?W@ndhsl s &f:69- tl\ﬂlﬁoporﬁc'fhy@ﬁlﬁerﬁQ’Qéyﬁlhaté €an be
generated in situ by adding a protic substance, for exanple water and/or an
al cohol , pmemeﬁémhﬁmaﬁﬂhmdﬁﬁ@DMZ@ﬁd an acid precursor, preferably an
acylchloride, for exanple within 5 to 60 mnutes, preferably within 10 to
30 mnutes, in order to generate the corresponding acid in situ. Preferably
the protic substance is added first. The salt of

4-chl or o- N- et hyl - 2- pyri di necar boxam de, preferably the hydrochloric acid
10 salt of 4-chloro-N nethyl-2-pyridi necarboxam de, can be isol ated by
precipitation. Such purified salt of

4-chl oro- N- et hyl - 2- pyri di necarboxam de is solved in a suitable organic
solvent, preferably in toluene, and is neutralized by adding an aqueous
solution of a base, preferably an aqueous sol ution of sodi um hydroxi de.
After separation of the phases the organic phase is optionally concentrated
under reduced pressure and a suitable organic solvent, preferably

1-nmet hyl- 2-pyrrolidinone, is added 15to prepare a solution which can be
used directly for the preparation of the conpound of the fornula (1V) as
descri bed above. Suitable organic solvents in the process for preparing of
4- chl oro- N- et hyl - 2- pyri di necar boxam de include but are not limted to
tetrahydrofuran, toluene, ethyl acetate, dioxane, nethyl tert-butyl ether,
di et hoxyet hane, di nethyl sul foxid, dinethylformam d,

1-met hyl- 2-pyrrolidinone or mxtures of the 20nenti oned sol vents. Mire
preferably tetrahydofuran, toluene and m xtures thereof are used. According
to the present invention al cohols are organic substances carrying at | east
one hydroxyl group. Al cohols include but are not Iimted to nmethanol,

et hanol , n-propanol, isopropanol, n-butanol, sec-butanol, is obutanol, n-p
entanol, glycerol or a mxture thereof Preferably nethanol, ethanol,

i sopropnaol are used as al cohols in the present process. 25In order to
prepare the acid in situ suitable precursors include but are not limted to
organi ¢ aci d hal ogeni des, preferably acyl hal egoni des such as acyl chl ori des
and acyl brom des, nore preferably acetyl chloride, acteyl brom de,
propi onyl chl ori de or propionyl brom de, nost preferably acetyl chloride.
Preference is given to an in situ preparation of the acid w thout water.
30Alternatively the conpound of formula (I1) and its hydrochloric acid salt
can be prepared as described in WD 05/009961 or in Bankston et al. (Organic
Process Research & Devel opnent, 2002, 6, 777-781).



WO 2011/ 128261PCT/ EP2011/ 055508 - 12 - The conpound of the formula (V)
which is 4-chloro-3-trifluoronethyl-phenylisocyanate can be prepared as
descri bedwOreolA0285442012. WO 2011/ 128261PCT/ EP2011/ 055%08/EP2113/055508

Abbrevi ations: DCl direct chemcal ionization (in M5) DVFdi net hyl f or mam de
DVSQdi met hyl sul foxi de El el ectron inpact ionization (in MS) ESIel ectrospray
i oni zat i on AypRevMabn?hour (s) m nm nute(s) mp.nelting point MSnass

spectronet ry NVRnuclear resonance spectroscopy THFt etrahydrof uran Worki ng
exanpl es:
DCI direct chemical ionization (in MS)
DMF dimethylformamide
DMSO dimethyl sulfoxide
El electron impact ionization (in MS)
ESI electrospray ionization (in MS)
h hour(s)
min minute(s)
m.p. melting point
MS mass spectrometry
NMR nuclear resonance spectroscopy
THF tetrahydrofuran

Working examples:

'"H-NMR spectra were recorded at room temperature using spectrometers from Bruker. Deuterium
5  dimethylsulfoxide was used as solvent including tetramethylsilan as internal standard (if not

otherwised mentioned).

MS spectra were recorded using spectrometers from Waters and Applied Biosystems. The relative

signal intensity is stated (in percent based on the basis peak).

HPLC was performed using HP 1100 from Hewlett Packard. The definite conditions are stated with

10 the respective working examples.

Preparation of 4-14-]({[4-chloro-3-(trifluoromethyvl)-phenyljaminolcarbonvl)amino]-3-

fluorophenoxvi-N-methvipvridine-2-carboxamide, its hydrochloride and its monohvdrate

Stage 1:

4-chloro-N-methyl-pyridine-2-carboxamide hydrochloride:

15 420 g of a solution of 4-chloro-N-methylpyridine-2-carboxamide (prepared according to
WO02006/034796) in toluene (approx. 30 % w/w) and 48.8 g of ethanol were charged into a reaction
flask. 67.2 g of acetyl chloride was added with stirring to such a degree that the temperature of the
reaction mixture did not exceed 30°C. After stirring further at room temperature for 1.5 h the

product was filtered off, washed with toluene (212 g) and dried under reduced pressure (30°C, 80



1H NMR spectra were recorded at roomtenperature using spectroneters from
Bruker. Deuterium 5di net hyl sul f oxi de was used as sol vent i ncl udi ng

t et ramet hybD=011a18®s i nternal standard (if not ot herw se#dCrmrRélonesshs NS
spectra were recorded using spectronetecrssfrom Waters and Applied

Bi osystens. The relative signal intensity is stated (in percent based on
the basis Fﬂ%@ In_this W}%ms(qﬁgﬁtfl@'ﬁ%quélﬁk A1) 4%8109&1@%6&&9&%@2%%0?%55” d.
The definite conditions are stated wt he respective working exanples.
Pr epar at i ohpdrachiotidg fregbtelnbdr o- 3- (tri f | uor onet hyl ) - phenyl | ani nol car bonybani
nol - 3- fl uorophenoxyl - N-nmet hyl pyri di ne- 2- car boxam de, its hydrochl oride and
i ts monohydy aty 1: 4-chl oro-N-nethyl -pyridi ne-2-carboxam de

hydr ochl ori dg . i?ﬁgec of a solution of

4- chl or o- I\I-HE{MM(WMI@Z W@d@r(bbmaﬂ?déié(cpriéﬁp,a%’@d agtondithgs.1D- 8.26 (m, 1H),
W)2006/ Q34798) 30 0 vv/w) and 48.8 g of ethanol were
chargedgl négﬁéd lglgl’cﬂ 151’ i@i%géaﬁ acetyl chloride was added with

stirring tousmty, BHdEgree 1That+H] h@\/[tzeff&@ﬁsa) ure of the reaction mxture d| d
not exceed 30C After stirring further at roomt eggerature for 1.5 ht

product wadiHHG: statiugrygibpse: iyepreyr Waf’ﬁ‘/ £t Ushamt spgth. g madf aplwm%wﬂ

reduced pregpHE ?hiségCl 8% dﬁéﬂ%&%&ﬂ&&%é&%ﬁ&]}hﬁ?%é%é A250Pbsphoti acid {@AE In | N
this way 156 g (quantitative yield)

4- chl or 0- N Ry L yoaseri epbike-phasedt: m@nﬁr% Uydhtastipn &2 ampeyea topnesatieds °m p.

173. 5- 174. 1 o 1. (g
N 93&?"%0“1?\51?16‘83. ‘fsh%’%é’igﬁqmﬁﬁ %@g} gtels)j(/f 1%@52@3’9?‘%9.@ nélg‘,mslm,
13. 16 (br. hsldinglikfic.at 3% BO@irity: NP (Rivf 79 nfil [ MtH] + (M = free base). HPLC
stationary phase: Nucl eodur Gavity C18 (150 nmlength, 3 mMmID, 3.0 [tm

part| cle S'§ . nobi | e phase A: 1.15 g di-ammoni unhydr ogenphosphate + 0. 68
o- phospho c acid (85%in

4-(4-amino-3-fluorophenoxy)-N-methylpyridine-2-carboxamide

Method 2a:

15 A reaction flask with stirrer was charged with 41.4 g of 4-chloro-N-methyl-pyridine-2-carboxamide
hydrochloride and 100 g of toluene as solvent. After addition of 68.4 g of water and 19.6 g of an
aqueous sodium hydroxide solution (45 % w/w) the reaction mixture was stirred for 30 minutes. The
two phases were separated and the aqueous layer was discarded. The organic layer was concentrated
by distillation under vacuum and toluene was substituted by 1-methyl-2-pyrrolidinone (70 g) to yield

20 asolution of 4-chloro-N-methyl-pyridine-2-carboxamide in 1-methyl-2-pyrrolidinone.

A second reaction flask with stirrer was charged with 26.7 g of 4-amino-3-fluorophenol and 100 g of
4-methyl-2-pentanone. By heating to reflux and additional stirring for 1 hour water was removed by
azeotropic distillation. Then the excess 4-methyl-2-pentanone was removed by distillation under
vacuum and substituted by 1-methyl-2-pyrrolidinone (70 g) to prepare a solution containing the imin
25  compound according to formula (III). To the resulting reaction mixture the solution of 4-chloro-N-
methyl-pyridine-2-carboxamide in 1-methyl-2-pyrrolidinone was added. The reaction mixture was
heated to approximately 100°C. 123.2 g of potassium-t-butoxide in tetrahydrofuran (20% w/w) was
added dropwise (within approx. 70 minutes) whilst tetrahydrofuran was removed by distillation.
Thereafter the reaction mixture was stirred for additional 3 hours at 100°C to complete the reaction.
30  After adjusting to 80°C 350 ml of toluene, of 392 ml water and 8 g of acetic acid were added. The
mixture was stirred for 10 minutes at 80°C, cooled down to 50°C and seeded with crystals of 4-(4-

amino-3-fluorophenoxy)-N-methylpyridine-2-carboxamide. After cooling to 0°C the suspension was
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a solution of 4-chloro-N-methyl-pyridine-2-carboxamide in 1-methyl-2-pyrrolidinone.

A second reaction flask with stirrer was charged with 26.7 g of 4-amino-3-fluorophenol and 100 g of
3-methyl-2-butanone. By heating to reflux and additional stirring for 3 hours water was removed by
azeotropic distillation. Then the excess 3-methyl-2-butanone was removed by distillation under
25  vacuum and substituted by 1-methyl-2-pyrrolidinone (70 g) to prepare a solution containing the imin
compound according to formula (III). To the resulting reaction mixture the solution of 4-chloro-N-
methyl-pyridine-2-carboxamide in 1-methyl-2-pyrrolidinone was added. The reaction mixture was
heated to approximately 100°C. 123.2 g of potassium-t-butoxide in tetrahydrofuran (20% w/w) was
added dropwise (within approx. 3 hours) whilst tetrahydrofuran was removed by distillation.
30  Thereafter the reaction mixture was stirred for additional 2.5 hours at 100°C to complete the
reaction. After adjusting to 80°C 350 ml of toluene of 392 ml water and of 8 g acetic acid were
added. The mixture was stirred for 10 minutes at 80°C, cooled down to 50°C and seeded with

crystals of 4-(4-amino-3-fluorophenoxy)-N-methylpyridine-2-carboxamide. After cooling to 0°C the
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25  cyclohexanone was removed by distillation under vacuum and substituted by 1-methyl-2-
pyrrolidinone (70 g) to prepare a solution containing the imin compound according to the formula
(II). To the resulting reaction mixture the solution of 4-chloro-N-methyl-pyridine-2-carboxamide in
1-methyl-2-pyrrolidinone was added. The reaction mixture was heated to approximately 100°C. 126
g of potassium-t-butoxide in tetrahydrofuran (20% w/w) was added dropwise (within approx. 40
30  minutes) whilst tetrahydrofuran was removed by distillation. Thereafter the reaction mixture was
stirred for additional 3 hours at 100°C to complete the reaction. After adjusting to 80°C 350 ml of
toluene, of 392 ml water and of 8 g acetic acid were added. The mixture was stirred for 10 minutes
at 80°C, cooled down to 50°C and seeded with crystals of 4-(4-amino-3-fluorophenoxy)-N-

methylpyridine-2-carboxamide. After cooling to 3°C the suspension was stirred for approximately



A reaction flask with stirrer was charged with 41.4 g of

4-chl oro- N- net hyl - pyri di ne- 2- car boxam de hydrochl ori de and 100 g of toluene
as sol verwo 28f1tes26addi ti on of 68.4 g of water and 19. 6 @COEPaN1AGFODUS

sodi um hydroxi de solution (45 %ww) thejyeaction mxture was stirred for
30 mnutes. The two phases were separated and the aqueous | ayer was

di scarded. 3ph@nRLIRR SrodRY &s Hﬁ&d%@ﬂ“%ﬂﬁe& @rhﬁﬁlet%gnol Wratgl' G4l JA,auk 94;) HAURE
vacuum and tol uene was substituted by 1-methyl-2-pyrrolidinone 0g) to

yi el d a solugdirgeduodd memnedﬁ%’leSﬁremay)l Trpthisi wiin€Q.2.20de Boxhcds) pﬁ14 (4-amino-3-
1- net hyl- 2- I rernas charged
w th 2.7 dRgR ORGSR RE SR RN LR LR 00 o g ot
cycl ohexaneng.14BY heating to refl ux and addl tional stirring for 3 hours

and 1 ho SoxcBaa s e RERRUSABRE Alainh Sl oy S L T Fore Bl el Ui

and subst i teutqsh, by), Tomet7yin21HRYowOl7 di (o nE), (40 (@)1H) 08 97 @Pang 831 Selsutuhon
contai ning the imn conpound according to the fornula (l111). To the

resul ting r&&ction mixture the solution of
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to 3C the suspension was stirred for approximately WO

2011/ 128261PCT/ EP2011/ 055508 - 17 - 30 m nutes. The product was filtered
of f, washed™%h nethanol / water (1:3 v/v, 144 m) and dried under reduced
pressure (30C, 80 nbar). In this way 40.2 g (76 % of theory) of
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7.07 (m 1H), 7.09 - 7.14 (m 1H), 7.41 (d, 1H), 8.49 (d, 1H), 8.71 - 8.87
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nmonohydrate A reaction flask with stirrer was charged wth 20. 01%
4- (4- ani no- r@c‘q;qlugllxglbeh élf]tﬁg(%fifhtﬂnal stirring for approximately 2 hours the suspension was filtered and

the solid was washed with tetrahydofuran (18.2 g) and acetone (136.4 g). The solid was added to a

25  mixture of acetone (268.6 g), water (55.8 g) and an aqueous sodium hydroxide solution (8.2 g, 45 %
w/w) at 40°C. The mixture was stirred for additional 30 minutes. Then the crystallization was
initiated by seeding with crystals of 4-{4-[({[4-chloro-3-(trifluoromethyl)-
phenyl]amino } carbonyl)amino]-3-fluorophenoxy} -N-methylpyridine-2-carboxamide monohydrate.
After cooling to 20°C 31.6 g of water were added. The suspension was cooled down to approx. 3°C

30 and stirred for 30 minutes. The product was filtered off, washed with a cold mixture of acetone (106
g) and water (44 g) and dried under reduced pressure (30°C, 80 mbar). In this way 31.8 g (83 % of
theory) of 4-{4-[({[4-chloro-3-(trifluoromethyl)-phenyl]amino} carbonyl)amino]-3-fluorophenoxy -

N-methylpyridine-2-carboxamide monohydrate were obtained as white crystals.
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(21 nbar) at 90C for hours. In this wa ﬂgy @g of 4- - %

{[4-chl oro7§-8((t1r1ﬁ)47u@1r0%@7t(ﬁyllﬁ) SHe g e oy 1 ’r%‘bsnygﬂ3 (m,

am no] - 3-f | uor ophenoxy} -N-nethyl pyri di ne-2-carboxam de were obtained as
white cryst M]@ﬁ@ 1H NVR (400MHz, METHANOL-d4: 6 [ppm = 2.94
(s, 3H, G%éfESEm/g 4%% 7.51 (d, 1H), 7.58 (d, 1H), 7.61 - 7.67 (m
1H), 8.01 (HPLClH)a‘;lor&rﬂﬁhaéet ECIIIpI)e, XBB4S €158 n5f l¢ngth, 2ZH)mmNB, BES]m pnftele:sméBB

L D By & Y o SRR RS el aT ngaF pe Beid T el o

salt + 1.0 nivbild pliakd BOiceomaRs; LV @ddctldbn 4t 2B2 wal €fch tdipliahge: IZIBI&SﬁnJBthon volume: 3
acetonltrlle w detectlon at 232 n oven tenperature; @01>ect on

vol une: 3 i flopy: Gy mlp/ Hinsjincar gradientjin 3 steps: 3 Ryieifre B 1435 @tne)péé% 178 §59% B
(14.5 min. )m1n§6h(°/<ﬁ3 98(519/%%@5(n§nm 10- Iﬁmuléffl%lgn%ﬁmgg‘[/@oao égplélt}n]>@9 5% i{g nisnut es

holding time at 80% B; purity: >9 n.)., relevant potentlal
by- pr oduct gnin. Aidmnbpcaelfuahbﬁmpﬁmoﬂ aginoRIRffuqrenbibrpl jay BRI dredatity p satentiopdimeppf 15

0. 10: pi ¢alol 019
4 (4- ar ho 3 BaSed RSNt Ryt aine i earoshepgp e i g oggremice
typi cal | y RRI @3687ayp8aly fom. Yo, (O RETn.Q. RIGT 0. 46 (4 (3 Fluoro 4-{[2-(methylcarbamoyl)pyridin-4-

o o b B R S e S R Rl <y sredhl 3 i BRI 1. 3

mn.); RRT (9ﬂ6&0(44{'[(2(f310r0f-4 Q{Qr(ﬁretﬁylcz[rbilﬁogf)f)ﬂridﬁf-@ 4- {

[ 2- (et hyl car banoyl 3‘?% 1;; ¥ henyl ) car bam I]a

phenoxy) - NYHEbhBIcEY ?Iﬁ%vl]zmbﬁna}p&ewx) i hérE’y riding LTy da Uplfsld)s ‘26(135_%
mn.). JPLG (3 haoe anal ysis nmethod for quantification of

4- am no- 3-fl uorophenol ): stationary phase: X-Bridge Shield C18 (150 mm
length, 3.0 mMmID, 3.5 [tin particle size); nobile phase A: 1.5 g potassium

di hydr ogenﬁéﬁﬁ&fﬁéﬂmlms@@Odufﬁmua@sﬁcaﬁ@mfd‘f aymepHbiernkanel): statioppry @pascndbi | e
phase B: a%‘?—{d osfikly! Ers A6h RGO Alnie8 379 [T MR S Mese RO1G:
i njection vo g ' g 1 H}{ ow % ‘'ml 25/ Ain; : p}Itnutelsﬁmfjl‘%l&afe g i me at® 5%
B, |linear g)pad;mmnmhydnogbnpitoepmateBO)@,& dlpotaﬁ%@y(dmermhmp)@te RT. vgiterdmobile phase B:
acetonitrile; UV detection at 228 nm; oven temperature: 50 °C, injection volume: 3 pl, flow: 1.0 mL
25  /min; 5 minutes holding time at 5% B, linear gradient in 1 step: 5% B -> 80% B (10 min.), RT of 4-

amino-3-fluorophenol: 1.7 min., quantification against external standard of 4-amino-3-fluorophenol.

HPLC (trace analysis method for quantification of 4-(4-amino-3-fluorophenoxy)-N-methylpyridine-
2-carboxamide): stationary phase: X-Bridge Shield C18 (150 mm length, 3.0 mm ID, 3.5 pm
particle size); mobile phase A: 1.5 g potassium dihydrogenphosphate + 0.5 g dipotassium
30  hydrogenphosphate 1 L water; mobile phase B: acetonitrile; UV detection at 228 nm; oven
temperature: 50 °C, injection volume: 3 pl, flow: 1.0 mL / min; linear gradient in 1 step: 8% B >

80% B (15 min.), RT of 4-(4-amino-3-fluorophenoxy)-N-methylpyridine-2-carboxamide: 7.0 min.,



am no- 3-fluorophenol: 1.7 mn., quantification against external standard of
4-am no- 3-fl uorophenol. HPLC (trace analysis nethod for quantification of
4- (4- am rwoeflusreophenoxy) - N net hyl pyri di ne- 2- car boxarcCu@p20130s3soonar y
phase: X-Bridge Shield C18 (150 nmlengthy-3.0 mmID, 3.5 [tin particle
size); mobile phase A: 1.5 g potassi um di hydrogenphosphate + 0.5 g

di pot assi U'@u%%f*&)ﬁ@%ﬁ%&ﬁl@@é@&%ﬁsténdard‘@ﬁ el g4 SRRl k@lu&@?éﬁox@) Nﬂﬁ&ﬁ;@ﬁ}hﬁﬁlb be
UV detection at nm oven tenperature: C, |nj ection vol une:

flow 1.0 mrbpxamldﬁ, linear gradient in 1 step: 8% B -> 80%B (15 mn ) RT
of 4-(4-am no-3-fl uorophenoxy) - N-net hyl pyri di ne-2-carboxam de: 7.0 mn.,

WO 2011/ 128261PCT/ EP2011/ 055508 - 20 - quantification agai nst external
standard of 4-(4-am no-3-fl uorophenoxy)-N-met hyl pyri di ne-2- carboxani de.

WO 2011/ 128261PCT/ EP2011/ 055508 - 21 - What is clainmed is: 1.A process for
prepari ng of the conmpound of the fornula (1) CF3o0



its salt or nonohydrate by treating the conpound of the formula (1V)
in a reaction mxture and thereafter the solved conpound of the fornula (I)
is treat edowntinzgasiacid to forma salt of the conmpound eCTiEHPeotfilOsIs8 a ()
which precipitates fromthe solution 10_.gpntaining the sol ved conpound of
the formula (1). 2. The process of claim1l for preparing the nonohydrate of
t he conmpouREh@fs ddigediormula (1) wherein the salt of the conpound of the
formula (1) 1S then freated with an aqueous basic solution to precipitate
t he nonohydrate of the conpound of the formula (1). 3. The process of claim
2 wherein tlhe ndngpsesiyfar erepsiing pigthe eompovnsf g femwlaf(Br nul a (1) 15preci pitat es
at a tenperature of from35C to 45C. WO 2011/ 128261PCT/ EP2011/ 055508 - 22
- The process of claim2 or 3 for preparing of the conpound of the fornula
(1) wherein the nonohydra&f; is dried under reduced pre@sure until the

la (1) is forned. The Qéocess of any o claims 1 to 3
what fromthe salt of

QAP Si H@nula (1) and
d pitates is the
reaction mxture or is ehar a of the fornul a

(I') prepared after isolation
reaction m xture. The processHof ahy of clains 1 to 5 wherein the acid is
generated in situ in the reaction nixtuFe after the conpound of ﬁhe formul a
(1) is formed by adding to the reaction m xture a protic substaﬁ’e and an
acid precursor. The process of claim6 wherein the acid is generated in
situ in the readts sadiormoxehydetedfyttentigke cooppodrdthoformhle (Mrmul a (1) is
formed by adding to the reaction mxture an al cohol and an acyl chl ori de.
The process of claim7 wherein the alcohol is ethanol and the acyl chloride
is acetylchloride. The process of any of claim® 1 to 8 wherein the conpound

of the formula (1V) is prepared by reacting th | co nd of the formul a
(ren) /J::;:T/éiT::i?r;i\NfBﬁt
H
N
=
H2N
F

5 Iv)

wherein the soluti6

with the compound of formula (V)

CF3
Cl

NCO
V)

in a reaction mixture and thereafter the solved compound of the formula (1) is treated with an
acid to form a salt of the compound of the formula (I) which precipitates from the solution

10 containing the solved compound of the formula (I).

2. The process of claim 1 for preparing the monohydrate of the compound of the formula (I)
wherein the salt of the compound of the formula (I) is then treated with an aqueous basic

solution to precipitate the monohydrate of the compound of the formula (I).

3. The process of claim 2 wherein the monohydrate of the compound of the formula (I)

15 precipitates at a temperature of from 35°C to 45°C.



RL R2 /N OH wherein R1L and R2 are independently selected fromthe
group consisting of hydrogen, nethyl, ethyl, n-propyl, iso-propyl, n-butyl,
I so- but ylwo=eti/fasaéyl , tert-butyl, n-pentyl, 202-pentyl, PBTFEPRM1YI055508

neopentyl, n-hexyl, 2-hexyl and 3-hexyl,2pr RL and R2 are joined and, taken

together with the carbon atomto which they are attached,

forma 4- to 7-

menber ed cycl oakigy b JellGr ciint B of E]Qoﬁgéﬂéﬁli%s_"ftﬁé cérﬁ%ufl@{)ﬂﬁé ﬁ)n(ﬂlllah) wWhBin the

2011/ 128261PCT/ EP2011/ 055508 - 23 -

in the presence

of a base, foll owadhisyataidirng vaderaeduded preghato vléﬂ thm@rmmpd)gﬁﬂleé‘érmui@(l) is

formula (1V).

10

15 O

20

formed.

The process of any of claims 1 to 3 wherein the solution comprising the solved compound of
the formula (I) and what from the salt of the compound of the formula (I) precipitates is the
reaction mixture or is a separate solution of the compound of the formula (I) prepared after

isolation of the compound of the formula (I) from the reaction mixture.

The process of any of claims 1 to 5 wherein the acid is generated in sifu in the reaction
mixture after the compound of the formula (1) is formed by adding to the reaction mixture a

protic substance and an acid precursor.

The process of claim 6 wherein the acid is generated in sifu in the reaction mixture after the
compound of the formula (I) is formed by adding to the reaction mixture an alcohol and an

acylchloride.
The process of claim 7 wherein the alcohol is ethanol and the acylchloride is acetylchloride.

The process of any of claims 1 to 8 wherein the compound of the formula (IV) is prepared

by reacting the compound of the formula (I11)

R1
2 Ay
(11D,

wherein R' and R? are independently selected from the group consisting of hydrogen,
methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl,
2-pentyl, 3-pentyl, neopentyl, n-hexyl, 2-hexyl and 3-hexyl,

or

R' and R? are joined and, taken together with the carbon atom to which they are

attached, form a 4- to 7- membered cycloalkyl ring,

with the compound of the formula (II)



10. The process of claim9 wherein the conmpound of the formula (I11) is
used in a solution of a 5suitable organic solvent and is fornmed by reacting
4- am no- wOl2ooviegdsenol with the conpound of the fornmnul aPCVIEP2R1/0R3@ (V)
wherein R1 and R2 are independently selegted fromthe group consisting of
hydrogen, nethyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl,
sec-butyl, tert-butyl, n-pentyl, 102-pent%£, 3-pentyl, neopentyl, n-hexyl,
2- hexyl and 3-hexyl, or RL and R2 are joi ked and, taken together with the
carbon atomto which they are aytached, forma to 7- menbered cycl oal kyl
ring. 11. The process of clain1é |11 th® conpound of the formnula
(I'l') is used in a solution 150f a gani ¢ sol vent which sol ution
is prepared by neutralization the hloric acid salt of the conpound of
the formula (11) with a base. 12. The process of anpyyof clainms 9 to 11
wherein the conpound of the formula (I1) it is solved in a suitable organic
solvent, treated with an acid which is generated in situ by adding a protic
subst ance and arh e piseed@rbgey follpvelypididiag aracadtoglekygr the gdmpored ofdhafoumdn of
the formul a (II}R,ZOand neutralized by addi ng an aqueous solution of a
base. 13. The progéss of claim 12 wherein the protic substance is an

al cohol and the acid precursor is an acylchloride. 14. The conpound of the
formul a (1)10. WOTAOhrbtch 8PEARCTWERAN tht/cOBBBME of thg formula (I11) is used in a solution of a

5 suitable organic solvent and is formed by reacting 4-amino-3-fluorophenol with the

compound of the formula (VI)

R1
/g
R*70
(V)
wherein R' and R? are independently selected from the group consisting of hydrogen,

methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl,
10 2-pentyl, 3-pentyl, neopentyl, n-hexyl, 2-hexyl and 3-hexyl,

or

R' and R? are joined and, taken together with the carbon atom to which they are

attached, form a 4- to 7- membered cycloalkyl ring.

11. The process of claim 9 or 10 wherein the compound of the formula (1) is used in a solution
15 of a suitable organic solvent which solution is prepared by neutralization the hydrochloric

acid salt of the compound of the formula (IT) with a base.

12. The process of any of claims 9 to 11 wherein the compound of the formula (II) it is solved in
a suitable organic solvent, treated with an acid which is generated in situ by adding a protic
substance and an acid precursor, precipitated as a salt of the compound of the formula (II),

20 and neutralized by adding an aqueous solution of a base.

13. The process of claim 12 wherein the protic substance is an alcohol and the acid precursor is

an acylchloride.

14. The compound of the formula (1)



CF30 its nonohydrate or salt in a high purity form wherein the conpound
of the formula (1), its nonohydrate or salt is contam nated with one or
nor e ani IW0i2e11g28%t ances each in an amount of from 0. 00PC¥EPR01A/06EKRSE NUM Of
0. 05% by wei ght based on the anount of the.conpound 50f the fornmula (1).

15. The conpound of cl aim 14 wherein the conpound of the formula (1), its
nonohydrate or salt is contamnated with 4-am no-3-fl uorophenol and/or

4- (4-am no- 3-fl uor ophenoXGfpyri di ne2- carboxylic acid n®t hyl am de each in an
amount of from 0.0 1% a maX| mum of 0. 05°bby wei ght |base8Hon t he anmount
of the conpound of (é)

D,

its monohydrate or salt in a high purity form wherein the compound of the formula (1), its
monohydrate or salt is contaminated with one or more anilinic substances each in an amount
of from 0.0001% to a maximum of 0.05% by weight based on the amount of the compound

5 of the formula (I).

15. The compound of claim 14 wherein the compound of the formula (I), its monohydrate or salt
is contaminated with 4-amino-3-fluorophenol and/or 4-(4-amino-3-fluorophenoxy)pyridine-
2-carboxylic acid methylamide each in an amount of from 0.0001% to a maximum of 0.05%

by weight based on the amount of the compound of the formula (I).
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