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WO 03/068228 relates, inter alia, to the use of the compound of the formula (I) for treating disor-
ders in which angiogenesis plays an important role, for example in tumor growth. WO 03/047579

10 relates to arylureas in combination with cytotoxic or cytostatic compounds for treating cancer.

The compound 4-{4-[({[4-Chlor-3-(trifluormethyl)phenyl}amino}carbonyl)amino]phenoxy}-N-
methylpyridine-2-carboxamide is described in WO 00/42012 and corresponds to the compound of
the formula (II):
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15 The compounds disclosed in WO 00/42012 and salts thereof, for example tosylates, are described

there as inhibitors of the enzyme Raf kinase and can be used to treat disorders, for example cancer.

Both WO 00/42012 and Bankston et al. (Organic Process Research & Development; 2002, 6, 777-

781) describe a process for preparing compound (II), which is illustrated in the following scheme:



Bot h WD 00/42012 and Bankston et al. (Organic Process Research &

Devel opnent; 2002, 6, 777- 781) describe a process for preparing conpound
(I'1), whichis illustrated in the follow ng schenme: -2 & CONHCH3 COOH x HC
(H) (I1V) OF3\ ONCH3 d O\ O\ NCH3 HNI/ iNHNNI/ I iNHY HH
(V) (I'l') In the first step, picolinic a€2d is used, by reacting in thionyl
chloride with addition of dinethyl- formam de, to prepare the acid chloride
salt of the formula (111). In aClsecond stage, thisCis reacted 5 with
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which is isolated by extracti&g:dﬂd converted by further reaction with
4-chloro-3-trifluoro- nethyl pfignyl isocyanate in #Bphylene chloride to the

conpound of the formula (II)0 10 Wil e the cess disclosed by theyprior
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process for preparing the compound of the for- 15 nuuﬁ)(ll) and its tosylate
salt on the industrial scale (kilogramto nmetric tonnes range) which satis-
fies the criteria which apply in production and especially in the
preparation of pharmaceuticals, and provides inprovenents in purity,
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volunme yield. This object is achieved by the present invention.
formamide, to prepare the acid chloride salt of the formula (III). In a second stage, this is reacted
5  with methylamine to give the methylamide of the formula (IV), the methylamine being used dis-
solved in tetrahydrofuran. The subsequent reaction in dimethylformamide with 4-aminophenol
with addition of potassium tert-butoxide and potassium carbonate affords the ether of the formula
(V) which is isolated by extraction and converted by further reaction with 4-chloro-3-trifluoro-

methylphenyl isocyanate in methylene chloride to the compound of the formula (II).

10 While the process disclosed by the prior art is effective for preparing the compound of the formula
(I), when preparing this compound on an industrial scale, followed by the preparation of the com-
pound of formula (I), factors such as product yields and process efficiency, safety and economy are -

very significant, as they are in any commercial process.

It is an object of the present invention to provide a process for preparing the compound of the for-
15  mula (II) and its tosylate salt on the industrial scale (kilogram to metric tonnes range) which satis-
fies the criteria which apply in production and especially in the preparation of pharmaceuticals,
and provides improvements in purity, environmental compatibility, industrial employability, safety

aspects and volume yield. This object is achieved by the present invention.

In the inventive preparation of the compound of the formula (I) a high solubility of the compound
20  of the formula (II) and therefore high volume yield is achieved by addition of water and/or by pre-
charging the reaction vessel with a definite amount of p-toluenesulfonic acid. Thus, pursuant to

GMP production a clarifying filtration is enabled.

In the inventive preparation of the compound of the formula (II) by reacting the compound of the
formula (V) with 4-chloro-3-trifluoromethylpheny! isocyanate, it is possiBle, for example, to dis-

25  pense with the methylene chloride solvent'and to shorten the reaction time.



In the inventive preparation of the conpound of the formula (I) a high
solubility of the conpound 20 of the fornmula (I1) and therefore high vol une
yield is achieved by addition of water and/or by pre- charging the reaction
vessel with a definite amount of p-toluenesul fonic acid. Thus, pursuant to
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provi des a process f_l%r preparing the conpound of the formula (1) which,
. sive product. The overall yield of the process according to the invention over three stages starting

from 2-picolinic acid up to the compound of the formula (V) is increased compared to the prior art

process.

The present invention provides a process for preparing the compound of the formula (I) which
20 comprises, in a first step, reacting the compound of the formula (V) with 4-chloro-3-trifluoro-
methylphenyl isocyanate in a nonchlorinated organic solvent, inert toward isocyanates, at a tem-
perature above 15°C to give the compound of the formula (II) and, in a second step, admixing the

compbund of the formula (II) with p-toluenesulfonic acid.

Preparation of the compound of the formula (I):

25 The present invention comprises a process for preparing the compound of the formula (I) by
reacting the compound of the formula (IT) with p-toluenesulfonic acid, wherein the reaction is
effected in a polar solvent at a reaction temperature of from 40°C up to the reflux temperature of

the solvent used.

The inventive preparation of the compound of the formula (I) is effected by reacting the compound
30  of the formula (II) with p-toluenesulfonic acid in a polar solvent at a reaction temperature of, for
example, from 40°C up to the reflux temperature of the solvent used, preferably at from 50°C up to
the reflux temperature of the solvent used, more preferably at from 50°C to 90°C. In order to

improve the solubility of the compound of the formula (1), if appropriate, to enable a clarifying



20 conprises, in a first step, reacting the conmpound of the fornmula (V) with
4-chloro-3-trifluoro- nethyl phenyl isocyanate in a nonchl orinated organic
solvent, inert toward i socyanates, at a tem perature above 15C to give the
conpound of the formula (H) and, in a second step, adm xing the conpound of
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In the inventive preparation of the compound of the formula (I) by admixing the compound of the

formula (II) with p-toluenesulfonic acid, water is added to the reaction mixture and, if appropriate,

a clarifying filtration is conducted.

20  Particular preference is given to initially charging the compound of the formula (I) in a polar-
solvent and to adding the p-toluenesulfonic acid, if appropriate dissolved or suspended in a polar

solvent.

p-Toluenesulfonic acid may be used either in anhydrous form or in the form of hydrates.

Preference is given to using p-toluenesulfonic acid monohydrate.

25  The amount of p-toluenesulfonic acid required for the inventive preparation of the compound of
the formula (I) is greater than or equal to 1 mol, preferably from 1 to 3 mol, more preferably from
1 to 1.5 mol, based in each case on 1 mol of the compouﬁd of the formula (II). The concentration
of the compound'of the formula (II) in the reaction mixture is, for example,.from 5 to 30,
preferably from 5 to 15, percent by weight. The concentration of p-toluenesulfonic acid in the

30 reaction mixture is, for example, from 1 to 15, preferably from 2 to 10, percent by weight.

Suitable polar solvents in the inventive preparation of the compound of the formula (I) are, for
example, organic solvents containing at least one hydroxyl group, tetrahydrofuran, ethyl acetate or

mixtures of the solvents mentioned. Preferred solvents are methanol, ethanol, n-propanol,



solvent. Thereafter the water content in the reaction mxture is equal or

| ess than 5% The conpound of the formula (11) may, if appropriate, be used
in the formof the crude product from 15 the preceding stage or in the form
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et hyl acet qir@pap‘&,oﬁrbpq},y&gﬁoqﬁdgﬁﬁefogm]ymts mentioned. 5 In order to increase
the solubility of the reaction m xture and reduce the anmount of solvent and

15  The present invention additionally comprises a process for preparing the compound of the formula

(II) by reacting the compound of the formula (V) with 4-chloro-3-trifluoromethylphenyl isocy-
anate, wherein the reaction is effected in a nonchlorinated organic solvent, inert toward isocy-

anates.

The inventive reaction of the compound of the formula (V) with the commercially available 4-
20  chloro-3-trifluoromethylphenyl isocyanate to give the compoﬁnd of the formula (II) is effected at a
temperature above 15°C and below 70°C, for example at a temperature of from 20°C to 60°C,
preferably at from 25°C to 60°C, more preferably at from 30°C to 60°C. Preference is given to
initially charging the compourid of the formula (V) at a temperature of from 20°C to 60°C, more
preferably at from 30°C to 50°C, in a suitable organic solvent, and to admixing with 4-chloro-3-
25  trifluoromethylphenyl isocyanate, if appropriate dissolved or suspended in a suitable solvent, in
such a way that the reaction temperature does not exceed 70°C, preferably 65°C, more preferably
60°C. If appropriate, the crude product of the compound of the formula (II) is used in the following
stage dissolved or suspended in a suitable solvent, preferably in tetrahydrofuran or ethyl acetate.
The compound of the formula (II) is isolated preferably by crystallization from the reaction mix-
30 ture, by cooling the reaction mixture, for example, to a temperature of from —10 to 40°C, prefera-

bly from 0 to 30°C, more preferably from 10 to 25°C.

Suitable organic solvents in the reaction of the compound of the formula (V) with 4-chloro-3-

trifluoromethylpheny! isocyanate to give the compound of the formula (II) are nonchlorinated or-



thus increase the volune yield, surprisingly it is possible to add a
definite anount of water to the solvent used. This is the nore surprisingly
because the conpound of the fornmula (1) and the conpound of the formula
(I'l') are both poor soluble in water alone (each <0.01 ng/100 M at 25C).
When water is added to the solvent, prefegence is given to attaining a
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The compound of the formula (IV) is preferably reacted with 4-aminophenol to give the compound

of the forrpu]a (V) in the presence of a base in a suitable solvent at a temperature of from 25°C up

to the reflux temperature of the solvent, pfeferably at from 60 to 110°C, within from 1 to 12 hours,
preferably within from 1 to 7 hours, more preferably within from 1 to 4 hours. For example, it is '

20 cooled to from 0 to 30°C, preferably to from 5 to 25°C. In order to achieve a higher purity,

compared to the prior art, of the compound of the formula (V), the acid salt of the compound of the

formula (V) is first precipitated, isolated, dissolved again, admixed with a base, and then the

compound of the formula (V) is isolated by crystallization.

Particular preference is given to precipitating the acid salt of the compound of the formula (V) by
25  admixing the reaction mixture comprising the compound of the formula (V) with tetrahydrofuran,
cooling to a terﬁperature of from —10°C to 25°C and adding an acid, preferably hydrochloric acid,
more preferably an aqueous hydrochloric acid solution, to the reaction mixture in such a way that,
if appropriate, the temperature of 50°C, preferably 40°C, more preferably 30°C, is not exceeded.
Stirring is continued for up to 10 hours, preferably up to 5 hours, and the acid salt of the compound
30 of the formula (V), preferably the dihydrochloride salt of the compound of the formula (V), is
precipitatgd and isolated. After dissolution of the acid salt of the compound of the formula (V) in,
for example, water, a pH of from 2 to 5, preferably from 2.8 to 4, is established with a base.,

preferably an aqueous alkali metal hydroxide solution, more preferably with an aqueous sodium



trifluoronethyl phenyl isocyanate to give the conmpound of the forrmula (I1)
are nonchlorinated or -6 ganic solvents which are inert toward isocyanates,
preferably tetrahydrofuran, ethyl acetate, diox- ane, nmethyl tert-butyl

et her, dinethoxyethane or m xtures of the solvents nentioned. Particul ar
preference is given to ethyl acetate or t®trahydrofuran.
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15  erence is given to potassium tert-butoxide. Potassium tert-butoxide is preferably used in solution,

more preferably in a tetrahydrofuran solution.

In the inventive reaction to give the compound of the formula (V) according to variant A,
4-aminophenol is used in an amount of from 0.9 to 5 mol, preferably from 1 to 3 mol, more pref-
erably from 1 to 2 mol, and the base in an amount of from 1 to 3 mol, preferably from 1 to 2 mol,
20 based in each case on 1 mole of the compound of the formula (IV). The concentration of 4-
aminophenol in the reaction mixture is from 1 to 30 peréent by weight, preferably from 4 to 15

percent by weight.
Variant B:

The present invention likewise comprises a process for preparing the compound of the formula (V)
25 by reacting the compound of the formula (IV) with 4-aminophenol in the presence of water, if

appropriate with addition of a phase transfer catalyst.

The reaction of the compound of the formula (IV) with 4-aminophenol to give the compound of
the formula (V) according to variant B is effected in the presence of a base, in the presence of
water and, if appropriate, with addition of a phase transfer catalyst, in a suitable solvent at a
30 temperature of from 25°C up to the reflux temperature of the solvent, preferably at from 40 to
90°C, more preferably from 50 to 80°C, within from 1 to 24 hours, preferably within from 2 to

15 hours, more preferably within from 4 to 12 hours. In order to achieve a higher purity of the



cooling to a tenperature of from-10C to 25C and adding an acid, preferably
hydrochloric acid, nore preferably an aqueous hydrochloric acid solution,
to the reaction mxture in such a way that, if appropriate, the tenperature
of 50C, preferably 40C, nore preferably 30C, is not exceeded. Stirring is
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preferably by adding an aqueous sodium hydroxide solution and the compound of the formula (V)

is isolated by crystallization.

Suitable phase transfer catalysts are tetraalkylammonium salts. Preference is given to
20 tetraalkylammonium bromide, tetraalkylammonium chloride, tetraalkylammonium iodide,
tetraalkylammonium dihydrogenphosphate or tetraalkylammonium hydrogensulfate. Particular

preference is given to tetrabutylammonium hydrogensulfate.

Suitable solvents in the inventive reaction to give the compound of the formula (V) according to
variant B are alkylaromatics, dimethyl sulfoxide, dimethylformamide, sulfolane, N-methyl-
25  pyrrolidone, tetrahydrofuran or a mixture of the solvents mentioned. Suitable with preference are
toluene, dimethyl sulfoxide, dimethylformamide, sulfolane, N-methylpyrrolidone, tetrahydrofuran

or a mixture of the solvents mentioned. Particular preference is given to tetrahydrofuran.

Suitable bases in the inventive reaction to give the compound of the formula (V) according to vari-
ant B are alkali metal or alkaline earth metal hydroxides or alkali metal alkoxides. Preference is
30 given to alkali metal or alkaline earth metal hydroxides. Particular preference is given to sodium
hydroxide or potassium hydroxide. The base may be added without solvent and/or as an aqueous

solution.
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erably from1l to 2 nol, and the base in an anmount of from1l to 3 nol,
preferably from1l to 2 nol, 20 based in each case on 1 nole of the conpound
of the formula (1V). The concentration of 4- am nophenol in the reaction

m xture is froml to 30 percent by weight, preferably from4 to 15 percent
by weight. Variant B: The present inventdigon |ikew se conprises a process for
preparing the conpound of the formula (V) 25 by reacting the conpound of
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di hydr ochl alt of the conpound of the formula (V), is precipitated and
I sol ated. After dissolution of the acid salt of the conmpound of the formula

(V) i n,15f orwRenas@dhgdrofud@i 8 lusedtash$ofentl ih AR dvdnfive reablidhf 18 gkl the Ednpdurd & the 4.
is established with a base, preferably with an

formula (V) according to variant B, the weight ratio between tetrahydrofuran and water is prefera-

bly from 99:1 to 80:20, preferably from 98:2 to 90:10. The water present in the reaction solution

may, for example, be added in the form of an aqueous solution of a base.

- Preparation of the compound of the formula (IV):

20. The present invention likewise comprises a process for preparing the compound of the formula

(V) by reacting the compound of the formula (IIT) with an aqueous methylamine solution.
Instead of the aqueous methylamine solution, it is also possible to use gaseous methylamine.

In order to simplify the workup and the further reaction to give the compound of the formula (V)
compared to the prior art, an aqueous methylamine solution is initially charged or gaseous methyl-
25 amine is used and the formed crude product of the compound of the formula (IV) is used without

isolation in the subsequent reaction to give the compound of the formula (V).

Preference is given to reacting initially charged methylamine in an aqueous solution at a tempera-
ture of from -20°C to 30°C, preferably at from —15°C to 20°C, more preferably at from —10°C to
10°C, with the compound of the formula (II), dissolved or suspended in a water-immiscible or-
30  ganic solvent, in such a way that the reaction mixture does not exceed a temperature' of 60°C, pref-
erably of 50°C, more preferably of 40°C. If appropriate, stirring is continued at a temperature of
from 10°C to 30°C, preferably from 15 to 25°C, for up to 4 hours. After phase separation, which is,

if appropriate, eased by adding sodium chloride, the compound of the formula (IV) is isolated.



aqueous al kali netal hydroxide solution, nore preferably with an agueous
sodi um hydroxi de solution, and the m xture is adm xed, if appropriate, with
seed crystals of the conpound of the 15 fornula (V). Subsequently, an
approximately neutral pH, preferably a pHof from6 to 7, is established by
addi ng base, preferably by addi ng an aquéous al kali netal hydroxide
solution, nore preferably by adding an aqueous sodi um hydr oxi de sol ution
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A purification of the compound of thé formula (IV) and conversion to a storage-stable form can be
effected, for example, if appropriate, by isolating the acid salt, preferably the hydrochloric acid salt
of the compound of the formula (IV). To this end, a solution comprising the crude compound of
the formula (IV) is admixed with an acid, preferably with hydrochloric acid, more preferably with
20 an aqueous hydrochloric acid solution, in such a way that the reaction temperature does not exceed
60°C, preferably 50°C, more preferébly 40°C. After cooling, the acid salt, preferably the hydro-

chloric acid salt, of the compound of the formula (IV) is isolated by crystallisation.

Preparation of the compound of the formula (III):

The present invention likewise comprises a process for preparing the compound of the formula
25 (M) by reacting 2-picolinic acid with thionyl chloride, wherein a solvent inert toward thionyl chlo-
ride is used, the thionyl chloride is added to the 2-picolinic acid and the use of dimethylformamide

is avoided.

In the preparation of the compound of the formula (), 2-picolinic acid is initially charged in a
solvent inert toward thionyl chloride at from 30°C to 90°C, preferably at from 40°C to 80°C, and
30 reacted with thionyl chloride in such a way that gas evolution can be controlled efficiently. For
example, stirring is continued at a temperature of from 40 to 110°C, preferably from 50 to 100°C,

for up to 24 hours. The reaction takes place, if appropriate, in the presence of a bromide com-
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reaction mxture is from5 to 30 percent by weight, preferably from5 to 15
percent by weight. The anount of water in the reaction mxture is from1l to
30 percent by weight, preferably from2 to 20 percent by weight, nore
preferably from4 to 15 percent by weight, based on the amount of 10 sol vent
used. In the presence of a phase transferiicatal yst, the phase transfer
catalyst is used in an anpunt of fromO.1 to 1 not, preferably fromO0.1 to
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formul a (1 13olutiodofsyarogen bromidelis pestidaecldi n a wat er-i nm sci ble or 30 ganic
solvent, in such a way that the reaction m xture does not exceed a

t enper at ur e, of C,_pref- erably of 50C nore.preferab of 40C. .If
appropr i at oA eRrsepaf b Ghewaba G e cxinplin of e dpauly (i B geheie v e
preferabfy fhioain chforide, preferablyo chipridatedrdifitic hydrbtdrban, pha heghSevling] tiderinawdi ch
Is, 1if appropriate, eased by addi ng sodium chloride, the conpound of the
formula (| wllpggtlci lygqoaq.rg 1, more preferably chlorobenzene. .
Preference is given to dissolving or suspending the compound of the formula (II) without isolation
in a suitable solvent, preferably in a water-immiscible, organic solvent, for example xylene, tolu-
ene, trifluoromethylbenzene, methyltetrahydrofuran, methyl tert-butyl ether or chlorobenzene,

20  preferably toluene, and using it in the subsequent reaction to give the compound of the formula

av).

Thionyl chloride is used in excess, preferably in an amount of from 2 to 15 mol, preferably from 2
to 8 mol, more preferably from 2 to 6 mol, based in each case on 1 mol of 2-picolinic acid. Hydro-
gen bromide is used in an amount of from 0.1 to 0.5 mol, preferably from 0.1 to 0.3 mol, based in
25  each case on 1 mole of 2-picolinic acid. Sodium bromide is used in an amount of from 0.1 to 0.5
mol, preferably from 0.1 to 0.3 mol, based in each case on 1 mole of 2-picolinic acid. Thionyl bro-
mide is used in an amount of from 0.01 to 0.2 mol, preferably from 0.02 to 0.15 mol, based in each
case on 1 mole of 2-picolinic acid. The concentration of thionyl chloride in the reaction mixture is
from 30 to 80 percent by weight, preferably from 40 to 70 percent by weight, and the concentration
30 of 2-picolinic acid in the reaction mixture is from 5 to 40 percent by weight, preferably from 10 to
25 percent by weight. The concentration of hydrogen bromide in the reaction solution is from 0.5
to 10, preferably from 0.75 to 5, percent by weight, the concentration of sodium bromide in the

reaction solution is from 1 to 10, preferably from 1 to 5, percent by weight, the concentration of



-10- In the reaction of the conpound of the fornmula (111) wth nethylam ne,
the conmpound of the for- mula (111) is preferably used di ssolved or
suspended in a water-inmm scible organic solvent, for exanple alkylaromatics
or chloroaromatics, preferably xylene, toluene, trifluoronethyl benzene,
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thionyl chloride is added to the 2-picolinic acid and the use
di met hy| f orasatgiinienonchlorinated organic solvent, inert toward lsocyanates, at a temperature above 15°C to

give the compound of the formula (II) and, in a second step, the compound of the formula (II) is

admixed with p-toluenesulfonic acid.

Preference is likewise given to obtaining the compound of the formula (I) by first reacting the
20 compound of the formula (IV) with 4-aminophenol without adding a carbonate salt to give the
compound of the formula (V) and, if appropriate, precipitating the hydrochloric acid salt of the
compound of the formula (V) in the presence of tetrahydrofuran and/or water, dissolving it in wa-
ter and, by establishing a pH of from 6 to 7, isolating the compound of the formula (V) by crystaI-
lization, secondly reacting the compound of the formula (V) with 4-chloro-3-trifluoromethylphenyl
25  isocyanate in ethyl acetate to give the compound of the formula (II), and thirdly reacting the com-

pound of the formula (II) with p-toluenesulfonic acid.

Particular preference is given to a process for preparing Ihe compound of the formula (I), wherein,
in a first step, the compound of the formula (V) is reacted with 4-chloro-3-triﬂuoromethylphenyI
isocyanate in a nonchlorinated organic solvent, inert toward isocyanates, at a temperature above
30  15°C to give the compound of the formula (II) and, in a second step, the compound of the formula
() is reacted with p-toluenesulfonic acid in a polar solvent at a reaction temperature of from 40°C

up to the reflux temperature of the solvent used.



|

Is avoided. In the preparation of the conpound of the formula (I11),
2-picolinic acid is initially charged in a solvent inert toward thionyl
chloride at from30C to 90C, preferably at from40C to 80C, and 30 reacted
with thionyl chloride in such a way that gas evolution can be controlled
efficiently. For exanple, stirring is cangLnued at a tenperature of from 40
to 110C, preferably from50 to 100C, for up to 24 hours. The reaction takes
pl ace, if | | : : ] 3 g
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to 5 hours, preferably froml to 10_2 ours, afrt tion of thiony
chl-oride. Ipounchef {he dprmula (\Orbyodrystallizationyfourthly rscting ghef compobrd ¢fithd Yormula (V)

particular ef CE,.d ' I.n ygr, n. bromde. . | ous form
Ll et L R N
hydr ogen brpomdiefi the afoehuls @D, dnd Aifthbe frescting lthee odmpound hef fhee fomnalai @ witht he
conmpound of tre formula, (111) is a solvent inert toward 15 thionyl

chloride, grioreresiiipicacid orinated aromatic hydrocarbon, or -a-
hi gher-boi ling, chlorinated aliphatic hydrocarbon, nore preferably

chl or obenzeng. pr&demf igvenfi6e likswish doMprisd £pro&as YorPepafing the Remgbund df e feprmeUNd
of the forrmula (111) without isolation in a suitable solvent, preferably in

a wat er - i nrifIbdf appeoprigte g@ring from rpiselinig aid byrepgting with thipry] chlggide_to gjya the com-
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chl or oben 20 preter oluene, and'using it In sequen
reacti on t ;pgioprate bubsesyenslyuraattiog the lsempayndraf the formula (IIT) with an aqueous methylamine

solution to give the compound of the formula (IV) as described under "Preparation of the com-

pound of the formula (IV)", if appropriate subsequently reacting the compound of the formula (IV)
with 4-aminophenol to give the compound of the formula (V) as described under "Preparation of
20  the compound of the formula (V)", and subsequently rea.cting the compound of the formula (V)
with 4-chloro-3-triﬂuoromethylphenyl isocyanate as described under "Preparation of the com-

pound of the formula (I)".

Preference is given to obtaining the compound of the formula (II) by firstly reacting the compound
of the formula (IV) with 4-aminophenol without adding a carbonate salt to give the compound of
25  the formula (V) and, if appropriate, precipitating the hydrochloric acid salt of the compound of the
formula (V) in the presence of tetrahydrofuran and/or water, dissolving it in water and, by estab-
lishing a pH of from 6 to 7, isolating the compound of the formula (V) by crystallization, and sec-
ondly reacting the compound of the formula (V) with 4-chloro-3-trifluoromethylphenyl isocyanate

in, if appropriate, ethyl acetate.

30 Particular preference is given to obtaining the compound of the formula (I) by firstly reacting 2-
picolinic acid in a solvent inert toward thionyl chloride by adding thionyl chloride and, if appro-
priate, a bromide compound to give the compound of the formula (III), secondly adding the com-
pound of the formula (III) without isolation, dissolved in toluene, to an aqueous methylamine solu-

tion and reacting it to give the compound of the formula (IV), thirdly reacting the compound of the



~) Thionyl chloride is used in excess, preferably in an anbunt of from2 to
15 nol, preferably from2 to 8 nol, nore preferably from2 to 6 nol, based
in each case on 1 nol of 2-picolinic acid. Hydro- gen bromde is used in an
anmount of fromO0.1 to 0.5 nol, preferably from0.1 to 0.3 nol, based in 25

each case on 1 nole of 2-picolinic acid.-1%edi um brom de is used in an anount
of from0.1to 0.5 nol, preferably fromO0.1 to 0.3 nol, based in each case
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fromO0.01 to 2 nol, preferably from0.02 to 0,15 nol, based in each case
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reaction m 0 f I re
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t he concentratl on of sodiumbromde in the reaction soI utionis froml to
10, pref er ditleytedctiondnaik denerslly qaried@ot at BynosghedipresstecHOWEVRE; fitis alfd puaslmé to veark

t hi onyl bromde in the reactlo solution is fromO0.5 to ? erably from
0.75 to 5, FHeptalsiPrasspre ofef Fyrpoe mguﬁr(fsgs’mnpleﬁ%m%ﬁf@mé S process for

preparing the conpound of the formula (1), if ap- propriate starting from
2-pi col i ni CTHR@kder? invemAllike@isyircludésilleBMbingtitng bf e afefs &fiprdfertite. compound of
5 the formula (I1l1) as described under "Preparation of the conpound of the
formula (I1L)", if appro priate subsequently.reacting the conpound of the

formula (I1The Rpsept imventign atill rowe billustratedeinsdstail with gpfereaceyto,aonlipiing erabstedd of
t he for gl JoTalel- ound of the

f or mul am(JI %X&hM%S Q%ggf%%ﬂ?ﬁe sug@eagdgﬁtgﬁq{t@{ogg{&fﬁé etgﬁg“%%ggound of the
formula (I1V) with 4- am nophenol to give the conpound of the fornmula (V) as
descri bed under "Preparation of the com 10 pound of the formula (V)",
subsequently reacting the conpound of the fornmula (V) with 4-chloro-
3-trifluoromet hyl -phenyl isocyanate as descri bed under "Preparation of the
conpound of the for- nmula (11)" and finally reacti.ng the conpound of the
formula (11) with p-toluenesul fonic acid as described under "Preparation of
t he conpound of the formula (I)".



Preference is given to a process for preparing the conpound of the fornula
(), wherein, in afirst 15 step, the conmpound of the fornmula (V) is
reacted with 4-chloro-3-trifluoronethyl-phenyl isocy- anate in a

nonchl ori nated organi c solvent, inert toward isocyanates, at a tenperature
above 15C to give the conpound of the fdfrula (I1) and, in a second step,

t he conpound of the fornmula (11) is adm xed with p-tol uenesul fonic acid.

Pr ef er ence Abbrévidtivpsse gi ven to obtaining the conmpound of the forrmula (1) by
first reacting the 20 compound of the forrmula (IV) with 4-am nophenol

wi t hout adding a carbonatge saJt tqg give the onpound of the formula (V)
and, if ap cgpri ate, predipite W'WEW?‘H@“‘H&H?B@& oric acid salt of the
conpound ofpppe fornul a @ifethylokimilld esence of tetrahydrofuran and/or water,
dissolving it in wa- ter and,” by establishing a pHof from6 to 7, isolating
t he conpourRM8® t he for mdimetiwsulfpxider ystal - [ization, secondly reacting the
compound ofggt he fornul a GMhed ihadi 96;9(1;{’1:4‘55”' uor onet hyl phenyl 25 ‘

i socyanate In ethyl acetate to give the conpound of the formula (11), and
thirdly rediing t he comelepesprhy ddnizatien iroMSl a (11) with p-tol uenesul fonic
acid. Particul ar prefer erﬁggr(g)s given to a process for preparing the conpound
of the formula (1), wherern ina first step, the conmpound of the fornula
(V) is reaahied with 4-chindnge(S)trifl uoromet hyl phenyl isocyanate in a

nonchl ori nated organi c solyent, inert toward i socyanates, at a tenperature
above 30 15BPto give the RIMEFINY of the formula (11) and, in a second step,
the conmpoungsof the for muags spedtfaimetr§ reacted with p-toluenesul fonic acid in
a polar solvent at a reaction tenperature of fromd40C up to the refl ux

t enper at ur MR t he sol veRClers Eeponangesspeedeoseoptul ar preference is |ikewi se
given to o tning the ¢ the formula (I) by first react- ing

2-pi col i ni (t:’ﬁ?ci din a soﬁé\}gﬁw?ﬂ%&t toward thionyl chloride by adding
thionyl chloride and, if appropriate, a brom de conpound to give the
conpound of the formula (I11), secondly adding the conpound of the fornula
(rrr)y wt hcw,%rlih?ol a;ni 03 di ssolved in toluene, to an aqueous nethylamne 5
solution tc fpound of the formula (IV), thirdly reacting the
conmpound of the formula (1V) with 4-am nophenol in the presence of a base
to give t hedHNMBapetraoferd feeorfiat atwban {ekiperafue usingispestrometetsyfebno Bhiker. Deuterdindl

salt of Jhey oA et N s sOert i ding TetrametrylsiSn mCiatenal Standacd ¢ ed il

erwised 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

10 with the respective working examples.

Preparation of 4-{4-[({[4-chloro-3-(trifluoromethyl)phenyl]amino}carbonyl)amino]-
phenoxy}-/N-methylpyridine-2-carboxamide and its tosylate salt

Stage 1:

4-Chloropyridine-2-carbonyl chloride hydrochloride

15  Method la:

2-Picolinic acid (60 kg, 487 mol) is suspended in chlorobenzene (85 kg) and heated to 70°C. Thio-
nyl chloride (262.5 kg, 2206 mol) is added to such a degree that the gas evolution (mainly SO, and
HCI) can be controlled efficiently. After stirring at 70°C for 1 hour, gaseous hydrogen bromide (6

kg, 74 mol) is passed into the reaction vessel over 1 h . The reaction mixture is then heated to 90°C
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ran and/or water, dissolving it in water and, by establishing a pHof from®6
to 7, isolating the com. pound of the formula (V) by crystallization,
fourthly reacting the conpound of the fornmula (V) 10 with
4-chloro-3-trifluoronethyl phenyl isocyanate in, if appropriate, ethyl
acetate to give the com pound of the fangula (II) and fifthly reacting the
compound of the fornmula (11) with p-toluenesulfonic acid. The present

i nvention |nlf GMi&Frof PRI ARE Rodtin &&w&seicesrs tﬂBl?yﬁ’@ﬁlbﬁ& %ﬁ%ecrﬂﬂvﬁty%@thgfchforbe
formula (11), if appropriate starting from2-picolinic acl reacting
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descri bed
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4-am nOpber&lorﬂ@hﬂir&&l&ﬂ@lmmm&fstéghﬁstﬁl@fdﬂbhélsdlﬂﬁonas descri bed under
"Preparation of 20 the conpound of the formula (V)", and subsequently

reacting the cowound of the formula (V) wth
4-chl or o- 3- r omet hyl phenyl |socyanate as described under "Preparation
of the com pound of the formula (11)". Preference is given to obtaining the

conpound ofy Pl@&ﬂfl@ﬁdﬂ’ k6o kg, I11)87 t}i{olf gl %ﬁeﬁdé@ﬁi@h’l&&aeﬁ%e }ESTRUAA thdhylt timide
formula (I -amnrﬁ‘&eno wi t hout ding a carbonate salt to give the
&

conmpound of(5. 12‘59 tzﬁé"@bl‘s d( Afferdheating fo %ﬁr tbmﬂb"eﬁh@"dp (209iksi 168 imed) is pdded
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acetate. 3(fikarvabwind 80 mparcdtgickBICRmpératgieVBAC). croﬁbﬁ@(mo rkg) ishidédoidane dac@iim t he
formula (11) by .firstly reacting 2- picolinic acid in solvent inert toward
t hi onyl chldstillationgy repediechGinghyagiyn SQhbas at Ja@(ehﬁﬂlperﬁwreavp%m 9srde moxe Bivni de
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Method lc:

2-Picolinic acid (28.3 kg, 230 mol) and sodium bromide (3.8 kg, 37 mol) are suspended in chloro-
20  benzene (40 kg). After heating to 50°C, thionyl chloride (94.5 kg, 794 mol) is added to such a de-
gree that the gas evolution (mainly SO, and HC]) can be controlled efficiently. The reaction mix-
ture is subsequently heated to 85°C and stirred for 19 h. After cooling to 20°C, excess thionyl
chloride and the majority of the chlorobenzene are distilled off under reduced pressure (final vac-
uum 50 mbar at jacket temperature 75°C). Toluene (62 kg) is added and the vacuum distillation is
25  repeated (final vacuum 50 mbar at jacket temperature 75°C), in order to remove thionyl chloride
still remaining and the majority of the toluene. After toluene has been added again (80 kg), the
crude 4-cﬁloropyridine-2-carbonyl chloride hydrochloride is used in the next stage as the toluene

solution.

Stage 2:
30  4-chloro-N-methylpyridine-2-carboxamide

A reaction vessel is laden with methylamine as a 40% aqueous solution (117 kg, 1507 mol of me-

thylamine). Water (97.5 kg) is added and the solution is cooled to -5°C. A solution of the crude 4-
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-14- formula (1V) with 4-am nophenol in the presence of a base to give the
conpound of the formula (V), form ng the hydrochloric acid salt of the
conmpound of the formula (V) in the presence of tet- rahydrofuran and/ or
water, dissolving it in water and, by establishing a pH of from®6 to 7,

I solating the conmpound of the forrmula (V¥J-by crystallization, fourthly
reacting the conpound of the formula 5 (V) with

4- chl or 0- 3-chlordpytidin®dREBYAYD RRIdYile :hlyqummmb gappox. i380 agp mnrd':]n@t teluel, ldYained
acetate. The reactigns are genera carried out- at atnmpspheric pressure.
Hovever , | tramS0Yees Zp%g@waeldt thiprieessetailpdipatage | brmedied 10 I foliznt fsaddrddn
pressure (fsgéh £¥8F0 Mat e FniRAGRe 6f tHer04Rich Miitge oot exddd@ 304CE YIRY stirring
i nvention |ikew se includes all conbinations of the areas of preference. The

present i nvbrher ah20RC for Ibhebiasalybile gonstifeents arefilipsedgut ofphe reagtidnamiatiee After the
o Los ! '
ol ate o0 e Ve B hefiiE Y oFBipic WAEICw AL iy BLBZAGE pofteie iRl

i oni zat i on rétian, 3/&J of solllemacthtoeité grie faddedeTtiechmjorDEDheltolmenhéisidissilled aut bfithe Biganic

el ectron inpact ionization (in ESI el ectraspr i onj zak i, in NS) h.
our () rHEH YIpaited Pbpr el vegmun o oks RAE EppBRbETRiE) TRRriEr oar
resonance &mmd-wmg'gsyridﬂauzliaibe&mbyﬁrtﬂﬁswbwined\éérakioMge-naraadkaﬁéwﬁ-wwﬂ?oil
spectra were recorded at room.tenperature usi ng spectrometers from Bruker.

Deut eri um 59 #iYysed infhesit stage dvdthoutdurtheppprifeation) vent i ncl udi ng
tetranethylsilan as internal standard (if not oth-

10 The crude product may be purified via the hydrochloride salt and isolated:

37% hydrochloric acid (354 g, 3.59 mol) is added with stirring to a solution of the crude 4-chloro-
N-methylpyridine-2-carboxamide (500 g, 2.93 mol) in acetone (2 kg) to such a degree that the tem-
perature of the reaction mixture does not exceed 40°C. After cooling to approx. 5°C, stirring is
continued for 1 h. The product is filtered off, washed with acetone (580 g) and dried under reduced
15  pressure (50°C, 80 mbar). In this way, 521 g (86% of theory) of 4-chloro-N-methylpyridine-2-

carboxamide hydrochloride are obtained.
m.p. 166-168°C

'"H NMR (DMSO-ds, 500 MHz): § = 2.83 (d, J = 4.8 Hz, 3H, NCH;); 3.88 (br. s, HC1/ H,0); 7.77
(dd, J= 1.9, 5.1 Hz, 1H, 5-H); 8.03 (d,J=1.6, 1H, 3-H); 8.63 (d, J = 5.2 Hz, 1H, 6-H); 8.90 (br.
20 s, 1H,NH)

MS [DCIL, NH;}: m/e = 188 [M+NH,]", 171 [M+H]" (M = free base).

Stage 3:

4-(4-Aminophenoxy)-N-methylpyridine-2-carboxamide
Method 3a:

25 In a reaction vessel, approx. 93 kg of crude 4-chloro-N-methylpyridine-2-cérboxamide (obtained
starting from 60 kg of 2-picolinic acid in the abovementioned reaction steps) are admixed with
dimethylformamide (445 kg) and to the solution are added successively p-aminophenol (50.5 kg,
463 mol) and potassium tert-butoxide (273 kg, 487 mol of a 20% solution in tetrahydrofuran). The

, vessel contents are heated to 90°C and stirred at this temperature for 2 h. After cooling to 15°C,

30 tetrahydrofuran (212 kg) is added and 37% hydrochloric acid (116.5 kg, 1181 mol) is added to

such a degree that the temperature of the reaction mixture does not exceed 30°C. After subse-



erw sed nentioned). M spectra were recorded using spectroneters from Waters
and Applied Biosystens. The relative signal intensity is stated (in percent
based on the basis peak). HPLC was performed using HP 1100 from Hew ett
Packard. The definite conditions are stated 10 with the respective working
exanpl es. Preparation of -18-
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mxture is at ed and stirred cool |ng
30C, exces<296 mobhray ROEhwithin dd eatabllishésa pi-hpbﬁrom § tof andithe mixthre iostirod fmerfmth;r e

distilled ff unger reduced es e Vi u j acket .

t enper at ur € ° FECI e SEEPERS %'s(ql%é “ﬁg’) sl %(%Fd H“?ﬁtqgsﬁagﬂﬁ&ﬂ@?ﬁqf(i{fﬁd% i s
repeat ed ( fapprok. mcummrﬁedu&hapreedure paagels% efihesrs tovérethi®d Gjages) o Hdatitletcdm-
renove thionyl chlorjde still remaining and the majority of 5 the tol uene.
After tol udfindareotigined, peen added (225 kg), the crude

4-chl or opyri di ne- 2-carbonyl chloride hydrochloride is used in the next
stage am t hgethdd pene solution. Method Ib: 2-Picolinic acid (60 kg, 487 nol)
i s suspended T n chl orobenzene (85 kg) and thionyl bromide (5.1 kg, 25 nol)

I s added. After heati na to 72C, thionyl chloride (200 kg, 1681 nol) is added
10 to such 1B adeastien vessels aRPFRX. a%l!sg@@drud% f‘@hlomﬁmﬂvlmmerﬁﬁmaynl@a bigined

and st rred TaE A0 Xe o BFcORACHASIR B ohirien oo o YA e e
maj ority ofsivelyewightetralntdeafuram € S4rkg), ch-asindpherd! (84 kg 3% mOEdtqtred’ -tutydasroendum
hydrogensulfate (33.1 kg, 97.5 mol), solid sodium hydroxide (29.1 kg, 726 mol) and 45% sodium
15  hydroxide solution (65.3 kg, 734 mol). The mixture is heated to 65°C and stirred at this tempera-
ture for 8 h. After cooling to 20°C, 37% hydrochloric acid (238 kg, 2408 mol) is added to such a
degree that the temperature of the reaction mixture does not exceed 25°C. After stirring further for
1 h, the precipitated product is filtered off and washed with tetrahydrofuran (300 kg). After the
still-moist product has been dissolved in water (920 kg), the pH of the mixture is adjusted to from
20 pH 3 to 3.5 at 20°C by adding 22.5% sodium hydroxide solution (70.7 kg, 398 mol). The mixture
is seeded with the title compound (0.5 kg), and the addition of 22.5% sodium hydroxide solution
(50 kg, 281 mol) is continued until a pH of from 6 to 7 has been attained. The suspension is stirred
further for 1 h, and the product is subsequently filtered off, washed with water (150 kg) and dried
under reduced pressure (50°C, final vacuum <40 mbar). In this way, 88 kg (74% of theory over

25  three stages) of the title compound are obtained as light brown crystals.
m.p. 114-116°C

'H-NMR (DMSO-ds, 500 MHz): § = 2.78 (d, J = 4.7 Hz, 3H, NCH,); 5.21 (br. 5, 2H, NH,); 6.64,
6.86 (AA'BB’ quartett, J = 8.6 Hz, 4H, aromatic); 7.08 (dd, J=2.4, 5.4 Hz, 1H, 5-H); 7.33 (d, J =
2.3 Hz, 1H, 3-H); 8.46 (d, /= 5.5 Hz, 1H, 6-H); 8.78 (br. d, /= 4.5 Hz, 1H, NH)

30  MS (EI): m/e =243 [M]’, 186 [M-CONHCH;]", 109.
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(final vacuum 50 nbar at jacket tenperature 75C). Toluene (120 kg) is added
and the vacuum distillation is repeated (final vacuum 50 nmbar at jacket
tenperature 75C), in order to renpve thio 15 nyl chloride still remaining
and the majority of the toluene. After toluene has been added again (225
kg), the crude 4-chl oropyridi ne-2-carboni- chloride hydrochloride is used in
the next stage as the toluene solution. Method Ic: 2-Picolinic acid (28.3
kg, 230 npHPLEnblessildODM3h6mn) Me3 (nitn, enlgth, 253, r(xthtjonaryephased;pftovd @b mb/ndin} 2450- 20

oenz e G Bhan X o BBt B B S, B Sl sl R

be contr ol beftbr,efoDintli fefohisril, 400emL Mathbnod;linBargradidat £2.5% Bs+H196%BE NS in)h )heat ed to
85C and stirred for 19 It. After cool i ng to 20C, excess thionyl chloride
and the majori 1,0y ,of_,th chl or, obe&%ene are distilled off under reduced
pressure (RPFBHOGRET2AMNSGUHBa7 4t j acket tenperature 75C). Tol uene (62 kg)
is added and the vacuumdistillation is 25 repeated (final. vacuum 50 nbar at
j acket genyﬁg@yure 75C), in order to renove thionyl chloride still

remai ni ng an e majority of the toluene. After toluene has been added
again (80 k ) t he crude 4- chIoro-yrldlne 2- carbonyl chlorlde hydrochlorlde
is used i ndtfd({Chloror3@trifluoro yl)phenyHamino tcarbgnylaminodphenexys-N-methylpyridine-
4-chl or o- Nzrgglq,g%lngagl di ne- 2-car boxam de A reaction vessel is |aden with

met hyl am-ne as— a 40% aqueous solution (117 kg, 1507 nol of me- thylam ne).
Water (97.5 kg) is added and the solution is cooled to -5C. A solution of
t he crude 4(4-$Fﬂﬂqvh¢lt9wwp’y’-meélyhépﬂldimcwbwmlw%ﬁlkm2h§/m0@clhlsmmbd (impthylox.
330 kg, he
process de%ad’@egq? ?](gﬂs age TBP én@foﬁ %jléfakdq?la?p%{qp&tﬁe r?gc lﬁér%gjlddl Iﬁh&f’ '%%g‘ﬂp%'y]t
degr ee10 haisotyaraté €0rkgr 226und), dissdlved in eﬁyt dcetate (5 &kg)J ie tisba @ddedad sm&hmeleg-eésfhﬁt

After stirring furthe 0 t he ol.ubl e const.i tuents
(11 ter o offe tapoeratire fokeat bei S05CE clr Conpipfo 4R Suthin £ bo®e R Gered 15 o
separ at ed, firfer Wrsmh@ the ct i§ filt¥ads HE OA vér Wasnm# With étﬂﬂ ak@dte (FOUE), ARt réducphase

sepa- ration of sodiumchloride are The majority of the toluene
is distill gdfn@g,pn redyeedgirepawe £50°C, 80 mbar). 93 kg (93% of theory) of the title compound are

obtained as colorless to slightly brownish crystals.

15  m.p.206-208°C

H-NMR (DMSO-dy, 500 MHz): § =2.79 (d, J = 4.4 Hz, 3H, NCH); 7.16 (dd, J = 2.5, 5.6 Hz, 1H,
5-H); 7.18 (d, J = 8.8 Hz, 2H, 3-H, 5‘-H); 7.38 (d, J = 2.4 Hz, 1H, 3-H); 7.60 —7.68 (m, 4H, 2‘-H,
6‘-H, 5¢*-H, 6*-H);; 8.13 (d, J = 1.9 Hz, 1H, 2**-H); 8.51 (d, J = 5.6 Hz, 1H, 6-H); 8.81 (d, J = 4.5
Hz, 1H, NHCH,); 9.05 (br. s, 1H, NHCO); 9.25 (br. s, 1H, NHCO)

20  MS (ESI, CH;CN/H,0): m/e = 465 [M+H]".

2-carboxamide tosylate

Method 5a:

25  4-{4-[({[4-Chloro-3-(trifluoromethyl)phenyl]amino} carbonyl)amino]phenoxy} -N-methylpyridine-
2-carboxamide (47.5 kg, 100 mol) is suspended in ethanol (432 kg) and p-toluenesulfonic acid
monohydrate (6.8 kg, 36 mol) is added. The mixture is stitrred for 15 min. and the suspension has
been heated to 74°C within 0.5 h. After the mixture is clarified by filtration, further p-

toluenesulfonic acid monohydrate (16.8 kg, 88 mol) is added within 40 min. as a filtered solution



phase under reduced pressure (final vacuum 40 nbar at jacket tenperature
95C). The crude 4- chloro N-nethyl pyridi ne-2-carboxam de is thus obtained as
an orange- to dark brown-colored oil and is used in the next stage w thout
further purification. 10 The crude product nmay be purified via the :
hydrochl oride salt and isolated: 37% hydR@ehloric acid (354 g, 3.59 noll is
added with stirring to a solution of the crude 4-chloro-

N- met hyl pyrih ethiei 210y, aﬁsldﬂlz‘(tﬁﬁ@fgl,e prodad 1mth)ce&1 By 8¢edin@AE74°C With)0.63kgoiich a

degr ee that th tem er ure of t reac I Xt ur.e dqes, not_ ex d 40C.
After cool iRyt %“3}?6]’&( geoalipg fq ?%gw'iﬂgnﬁ(g e ixtye 1 stired-fapa. B\’@B‘uk? i S
filtered ofdd tnegﬁmelt Wiltbred AT PRSSofid® &Qve@hed&%edmh%auéms kﬁ e&}y Gigfd) drid dried

pressure (50C, nbar). In this way, 521 (86% of theory
4- chl or o- N-ysgerrgdused pressn@- 58 k&é?rl%&éh?qm@ of lzfrtﬁtfmompp%l asp ebtaimedhasrolpriesntp

166- 168G ' H 1500 MHz): S = 2.83 (d, J= 4.8 Hz, 3H, NCH); 3.88
(br. @HCI ‘ §E-“ﬁ§{.%a%dd J=1.9, 5.1 Hz, | H 5-H: 8.03 (d, J =16,

I, 3 H: 8.63 (d, J= 5.2 Hz, | H, 6-H); 8.90 (br. 20s, | H NH M [Dd,
NH3]: m e ﬂn-m@3{2ﬁ/lk°fﬂl-(njeiti,ngllﬂ¢erpmangpbsn(i(m)= free base). Stage 3:

4- (4- Ami nophenoxy - N-net hl ypyri di ne-2-carboxam de Method 3a: 25 In a
reaction va &)”M@ )

4- chl or o- N?}IEWRI(%%CS?%% pMER) boxamg 31‘(0 k%R Jstgrstldllzhaﬂfrﬁgﬁ?)fsﬁgﬁ%' of

2- pi col i ni clHRSOgH), .18 fd, Jcb 39 AH| 2f1'eld, G‘ééﬁtvm’hmﬂéms;l Jeer 8.8 3HE 3-Hyi 3¢ 4H,

di net hyl f ] 445 t I .

o- ami nopherbitb( 5 & g 208 Tk L 18s by 5B Bty Pl s RUGEET Bt 1
mol of p 2084 aoHys‘LHmlsa(ﬁletmashyH)' O?fW(ﬂﬂ)H é’ hﬁ), VRISEL) = CQIHA MHS2‘AHE,8. 58 &, ed
to 90C and stirred at Is temperature for After cooling to 15C,

t et r ahydr of ¥ &8 Hz21H, ﬁ'bl? §.88 WadstSHa lﬁ@mﬁ) Seli9l G- |Sc1%@ﬂﬂcghfé05§bﬂ<§; 1H 181

ol ) is adaggchp such a degree that the tenperature of the reaction mxture
does not exceed 30C. After subse -18- quently stirring for 1 h, the
precipitated product is filtered off and washed twice wth tetrahydrofu-

MS (ESI, CH;CN/H,0): m/e = 465 [M+H]".

HPLC: Zorbax Eclipse XDB C-8, 3.5 pum, ID 2.1 mm, length 15 cm (stationary phase); flow: 0.6
15  mL/min.; 235 nm; eluent A: acidic phosphate buffer, eluent B: ethanol/acetonitril=4/6 (V/V), lin-

erar gradient 5% B > 43.5% B (22 min.), subsequently linear gradient 43.5% B -> 90% B (8

min.).

Retentiontimes: p-toluenesulfonic acid: (R¢ 1.8 min.); title compound: (R¢ 25.5 min.) purity:
>99%.

20  Method 5b:

4-{4-[({[4-Chloro-3-(trifluoromethyl)phenyl]amino} carbonyl)amino]phenoxy } -N-methylpyridine-
2-carboxamide (50 g, 0.1076 mol) are suspended in isopropanol (300 g). Subsequently,
p-toluenesulfonic acid monohydrate (7.4 g, 0.039 mol) and 50 g of water are added. After the sus-
pension has been heated to 74°C within 1h, it is filtered and a filtered solution of p-toluenesulfonic
25  acid monohydrate (17.13 g, 0.09 mol) in isopropanol (50 g) is added at 70°C within 40 min.. After
seeding at 74 °C with the title compound the mixture is cooled to 30°C within 90 min. and isopro-
panol and water are distilled off under reduced pressure (70-100 mbar) within 1.5 to 3 h. During
destillation isopropanol (400 g) is added. Afterward the mixture is stirred at 20°C for 0.5 h. The
product is filtered off, washed twice with isopropanol (140 g each time) and dried under reduced
30 pressure. 61.9 g (90% of theory) of the title compound are obtained as colorless to' slightly

brownish crystals.
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ran (178 kg each tinme). After blowdrying, the product is dissolved in
distilled water (570 kg) and a pH of from3.3 to 3.5 is established
initially at 20C by addi ng 10% sodi um hydr oxi de solution (193 kg, 483 nol).
At this pH, the solution is seeded with the title conpound (0.5 kg) and
subse 5 quently stirred for 30 mn. Afteeward, addition of further 10%

sodi um hydr oxi de solution (118 kg, 296 nol) at 20C within 1 h establishes a
pH of frompetkdd 5¢: and the m xture is stirred for a further 30 mn. The
suspension is filtered, the solid is vvashed with distilled water (350 kg)

and dried at . approx. 60C under u ressure, 92 k %.0 eqry over
three stagédsl? [&&E{Zﬁ@rq Sﬂ”@“ﬁ’@l"r‘ﬁhﬂé&'ﬁ lamino g b&“ﬁ%“'“‘lel?%l‘)ﬁc&' m§3‘y Pyfidige-
reaction vessfloxadidP (e, @?mkqndiri arEEl‘l&g&lded in ethyl acetate (500 g) and water (10 g). The
4-chl oro- N—msthylpyrldlne -carboxam de (obtained starting from60 kg of

2- pi col i ni dnigt@redis ihpatedhto GIBE wethim®-f briad a fidtgred isolntien efppstolugnesulenis addimopeyes-
et ra N but TSGR I ATUEAT e B wartk G5 WRAPARY dedfcty 3% iPaed!D er

hydr oxi de (fd®atibn Iagﬁlter?eﬂ Golm)dn) ofgpatdludie3ol fooii agih rﬂsﬁnohy;dﬂate)(azcge 04 dImel)iima miBare 8f kg,

734 nol). I\S _heat e 65C stlr ed. at IS L r.a, .tyre for
8 h. After @H& B 9gpd W3 /?11@40 B8 S, pre ?ﬁ°f2§,‘° zé@%m- e dded
to such a peamtEse ﬁlt&aﬂ offhﬁashé&Weaﬁlﬂlreﬂlyﬂ)ﬁcetd&e(% S CdatPime) 24t dfied eiesredtd
exceed 25C. After _stirring further for , the precipitate ﬁroduc S

filtered offfesgiHg ¢vadBed6%h ‘PW“F%’} aﬁ%rt&'femw@o@e lineds 3sepolqricss to slightly
still-ny sty Rifgiristdias been dissolved in water (920 kg), the pH of the
mxture is adjusted to from20 pH 3 to 3.5 at 20C by addi ng 22. 5% sodi um
hydr oxi de sol utlon (70 7 kg, 398 nmol ). The mxture 'is seeded with the title
conpound ( Q4eha stagd 4 21 ga proeesy? . 5% sodi um hydr oxi de solution (50
kg, 281 mol) is contlnued unt|I a pH of from6 to 7 has been attained. The

suspensi on 4 i f.or: t

P Perag ot C-ahpiooNChUR A BhuledoRliflal 08 2, 0le5) oo SHRDERHE RGN
(50C, fi nalacetate (34 8)40d theangpension is heatedtayppres 4R‘QJ (Afwﬁ/ﬁblfatlomeﬁltgrebmrtion%
three stag t t| tl ound bt ht _br (of g S

m p. 114- Sl oy s Yl (258 &llgf'?gﬁ(‘“ °d‘§ agetge :*Séﬁéﬁﬁm)
5.21 (brs. Suc]QHdeNéZt}lat the &AhperaﬁmBﬁ k(eMeBB’ 403CaThetixturd 35 IRafed itz 71°¢CHyithin 30
aromatic); mm and :ﬂier acfdltlon 01" '10g o%water a]fj_{ereg S(l)_thlon of p-tolg.lenesulfomc acid monohydrate

BI!

(24.8 g, 0.13 mol), in a mixture of ethyl acetate (20.4 g) and water (6.7 g), is metered in within 40
min.. After filtration, seeding with the title compound at 71°C and cooling to 25°C within 2 h, the
product is ﬁltered off. After washing twice with ethyl acetate (92.5 g), the product is dried under
20  reduced pressure (50°C, 125 mbar). 65.8 kg (96.0% of theory) of the title compound are obtained

as colorless to slightly brownish crystals.

Method Se: (stage 4 + 5 as a one-stage process)

4-(4-Aminophenoxy)-N-methyl-2-pyridinecarboxamide (10.4 g, 0.0427 mol) is dissolved at 25°C
in tetrahydrofuran (44.4 g) and 4-chloro-3-trifluoromethylphenyl isocyanate (10 g, 0.0448 niol),
25  dissolved in tetrahydrofuran (6.8 g), is added to such a degree that the temperature is kept below
25°C. The mixture is heated to 64°C within 0.5 h and after filtration a filtered solution of p-
toluenesulfonic acid monohydrate (9.7 g, 0.05 mol), dissolved in tetrahydrofuran (27 g), is added.
Subsequently, the mixture is filtered, seeded with the title compound at 64°C and cooled to 0°C
within 3 h and the product is filtered off, After washing twice with tetrahydrofuran (18.5 g), the
30 product is dried under reduced pressure (50°C, 300 mbar). 22.2 kg (81.6% of theory) of the title

compound are obtained as colorless to slightly brownish crystals.
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2.3 Hz, | H 3-H); 8.46 (d, J=5.5 Hz, | H 6-H); 8.78 (br. d, J =4.5 Hz, 1
H NH) 30 Ms (BEl): mle = 243 [M', 186 [MCONHCH3]t 109. -19- HPLC. Inertsi
ODS 3, 5m ID3 nm length 25 cm (stationary phase); flow 0.5 nLdm n.; 245
nm eluent A neutral amonium acetate buffer, eluent B: 20 nlL neutral
anmoni um acetate buffer, 400 nL acetoni#2?il, 400 nL nethanol; |inear
gradient 12.5% B -> 10098 (15 mn.). Retentiontime: 12.6 mn.; purity:

>05% 5 St AWhatis cdaiméddis] ({ [4-Ch lord-3-(trifluoronethy |)phenyllanino }
carbonvl | am nol phenoxy} -N-nethyl pyridine- 2-carboxam de

4- (4- Am nophenoxy, £92.3 kg, 215 nmot) is
suspended |E ethf#mgggiopﬁgmﬁTgékcng ?ﬁé%ghggé S|on is heated to approx.
40C. 4-Chloro-3-trifluoromethyl phenyl 10 isocyanate (50 kg, 226 not),

di ssolved in ethyl acetateCFp8 kg), is then added to sugh a degree t hat the
tenperature is kept |OM/n0C After cooling to 20C witfhin 33 the m xture
is stirred for a furth i e Qﬁf Af ter

t

washing with ethyl aceta 30 kg , theé Juct rledHunder reduced
pressure (50C, 80 nbar).'Q S 00 opry) O title conpound are
obtained as colorless to s |ghtNy br crystalS. 15 m p. 206-208C ' H NWVR
(DVBO-d6, 500 MHz): S = 2. 79 (dl'I .4 Hz, 3H, NCH3); 16 (dd, J= 2.5, 5.6
Hz, 1H, 5-H); 7.18 (d, J = 8.8 Ft, 2H 3'-H, 5 -H); (d J- 2.4 Hz,

111, 3-H): 7.60 -7.68 (m 4H, 2'-H 6 -H, 5%-HHs6 -_1§0(3 J= 1.9 He,
IH, 2"-H); 8.51 (d, J=5.6 Hz, 1 H 6-H; 8.81 (d, J /5 Hz, II ,  NHCH3) ;

9.05 (br. s, 1 H NHCO: 9.25 (br. s, 1 H NHOO 20 M5B (ESI, CHBON'H2O): Ve
465 [M+H]'. Stage 5:

4-14- f(1f4- Chl or @dleh(cpmpmeaom st pish, Yesrtdngythg compawldthsdfagrulantnol phenoxy} - N-

met hyl p, rim 2-carboxam de tosylate Method Sa:

0O
CH
0] XN N"
| H
N
H,N

with 4-chloro-3-trifluoromethylphenyl isocyanate in a nonchlorinated organic solvent, in-
ert toward isocyanates, by initially charging the compound of the formula (V) at a tem-
perature of from 20°C to 60°C and admixing with 4-chloro-3-trifluoromethylphenyl iso-
cyanate in such a way that the reaction temperature does not exceed 70°C to give the

10 compound of the formula (II)

CF, 0
cl o) CH
0 X N
| H
=N
N N
H H

and, in a second step, admixing the compound of the formula (II) with p-toluenesulfonic
acid in a polar solvent at a reaction temperature of from 40°C up to the reflux tempera-

tufe of the solvent used.

15 2. A process for preparing the compound of the formula (I), which comprises reacting the
compound of the formula (V) with 4-chloro-3-trifluoromethylphenyl in a nonchlorinated
organic solvent, inert toward isocyanates, by initially charging the compound of the for-

mula (V) at a temperature of from 20°C to 60°C and admixing with 4-chloro-3-



25

4-{4-[ ({[4-Chl oro-3-(trifluoronethyl)phenyl]am no}carbonyl)am no] phenoxy}-N
met hyl pyri di ne- 2-carboxam de (47.5 kg, 100 nol) is suspended in ethanol
(432 kg) and p-toluenesul fonic acid nonghydrate (6.8 kg, 36 not) is added.
The mixture is stitrred for 15 min. and-the suspensi on has been heated to
74C within 0.5 h. After the mxture is clarified by filtration, further p-
t ol uenesul foni ¢ &tffugromsthyinhgryd iwcyanate gn |gech Bayriiay the seastioe temperahirg dops net n.
as a filtered solyt] ofhor2Q-. i T tallization of the
product is i nduce E&;%sgg%c%délgt§?$E}gé&%mcérﬁ&o&ﬁ(géﬂk%ﬁgw&w e title conmpound.
After cooling to 3Cwithin 120 mn., the mxture is stirred for a further 1
h and t he Brodudhe pmcésslof emedf diifns 1Tthe, sbéred ths camminad of the dermmia (V)es panol

(88 kg each tine) and dried, under reduced ure. 58 kg (91% of theory)
of the title co %rﬁagy%?‘étlngﬁlfeéﬁoﬂlgaungsf’?@Sl?%rfr{d«%ggﬁto 5 slightly brownish
crystals. mp. 223-231 C (nelting under deconposition) 'H NVR (DVSO d6, 500
MHz): S =2.29 (s, 3H CH3); 2.79 (@, J= 4.8 Hz, 3H NCH3); 5.9 (br. s, 1H,
SOrH), 7.14 (d, J =7.9 Hz, 2H, 2"'}H 6" -H); 7.17-7.22 (m d, J = 8.8 Hz ,
3H, 5-H 3'-H 5 -H; 7.44 (d, J= Hz, 1H, 3-H), ); 7.48 (d, J= 8.0 Hz,
2H, 3"'-H, 544), 7.61 (d, J= 8. 2H, 2'-H, 6'-H), 7.63 (m 1H,
5-H), .7.67 (m IH 6"-H), 8.14{d, A< 2.2 Hz, 1H 2"-H),8.53 (d, J=5.6
Hz, 1H, 56-|—I); 8.88 (d, J= 4.8 Hz, GHY. (br. s, 1H, NHCO; 9.30
(br. s, "1H, NHCO. MsS (ESI, CH3CNH20): me = [ MtH] +. HPLC: Zor bax
Eclipse XDB C8, 3.5 pm ID 2.1 nun, length 15 cm (stationary phase); flow
0.6 15 ni/m n.; w2B3-anfifophénok withokt addingth carbohas pitat e buffer, el uent B:

et hanol /acetonitril=4/6 (VN), lin- erar gradient 5%B -> 43.5%B (22 mn.),

subsequently linear gradient. 43.5% B -> 90% B in.). Retentiontines:
ot denesultt oni AEERASS pFRain 5 Therem e erpbaung Shige At B 5 §regaung  act:
purity: >99% 2GhgVRS fathoast ofthe fofidi4 {IIr] 4- Chl oro-3 -(trifluoronethyl)phenyl]
am no } carbonyl)am no] phenoxy } -N-nethyl pyridine-

Cl

N

/
N COCI

x HCI (1)

10 with an aqueous methylamine solution.

5. The process of claim 4, wherein the compound of the formula (III) is prepared by using a
solvent inert toward thionyl chloride, adding thionyl chloride to 2-picolinic acid and

without using of dimethylformamide.

6. A process for preparing the compound of the formula (I) by reacting the compound of the
15 formula (IT) with p-toluenesulfonic acid, which comprises effecting the reaction in a po-
lar solvent at a reaction temperature of from 40°C up to the reflux temperature of the sol-

vent used and admixing of water to the mixture.
7. A process for preparing the compound of the formula (I) by

a) reacting the compound of the formula (IV) with 4-aminophenol without adding a car-

20 bonate salt to give the compound of the formula (V),



2-carboxam de (50 g, 0.1076 nol) are suspended in isopropanol (300 g).
Subsequently, p-toluenesul fonic acid nonohydrate (7.4 g, 0.039 nol) and 50
g of water are added. After the sus= pension has been heated to 74C within
lh, it is filtered and a filtered solution of p-toluenesulfonic 25 acid
monohydrate (17.13 g, 0.09 nol) in isoprépanol (50 g) is added at 70C within
40 mn.. After seeding at 74 Cwith the title conmpound the mxture is

cool ed to 30C wbl hieacting thd gpmpawadl ¢fdlepiormulp@ovitherhehlonatletriflnpremgthygliphknyd gioof f

under reduced pres ﬁe%ﬁ%@é‘ﬂgg%&d%ﬁ%ﬁn#@%ﬁ h. During destillation

| sopropanol (400 g) 1S rwar ure is stirred at 20C for
0.5 h. The product is filtered off, washed twice with isopropanol (140 g
each tine) and dyi edctingdier comambuodof tBOfopnds di)rvath Bibl@nguif@dscat. t heory) of
the title conmpound are obtained as colorless to' . slightly brownish

crystals. 8. A process for preparing the compound of the formula (I) by

5 a) reacting the compound of the formula (III) with an aqueous methylamine solution to

give the compound of the formula (IV),

b) reacting the compound of the formula (IV) with 4-aminophenol to give the compound

of the formula (V),

¢) reacting the compound of the formula (V) with 4-chloro-3-trifluoromethyl-phenyl iso-

10 cyanate to give the compound of the formula (II) and
d) reacting the compound of the formula (II) with p-toluenesulfonic acid.
9. A process for preparing the compound of the formula (I) by

a) adding thionyl chloride to 2-picolinic acid in a solvent inert toward thionyl chloride
without using dimethylformamide and reacting to give the compound of the formula

15 (1,

b) reacting the compound of the formula (IIT) with methylamine to give the compound of

the formula (IV),

¢) reacting the compound of the formula (IV) with 4-aminophenol to give the compound

of the formula (V),

20 d) reacting the compound of the formula (V) with 4-chloro-3-trifluoromethyl-phenyl iso-

cyanate to give the compound of the formula (II) and
e) reacting the compound of the formula (II) with p-toluenesulfonic acid.

10. The process of any of claims 1, or 3 to 9, wherein p-toluenesulfonic acid monohydrate is

used.



