PROCESS FOR THE PREPARATI ON OF 4-{4- ({[4-CHLORO 3- (TRl FLUOROVETHYL)
PHENYL] AM NQJCARBONYDAM NO* PHENYOXY} N- METHYLPYRI DI NE- 2- CARBOXAM DE The
present iwpenddmmsel ates to a process for preparing PCT/EP2005/010118
4-{4-[({[4-chloro-3-(trifluoronethyl)- _,. '

phenyl ] am no} car bonyl ) am no] phenoxy} - N-net hyl pyri di ne-2- car boxam de and
its tosylate salt. The tosylate salt of :
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03/ 047579 and corre sponds to the conpound of the formula (1): WD 03/068228
relates, inter alia, to the use of the conpound of the forrmula (1) for
treating disor ders in which angi ogenesis plays an inportant role, for
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to the conpound of the formula.(l1);..The c un di scl psed in 00/42012
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cancer. Both 0/ 42012 and Bankston et al. (Organic Process Research &
Devel opnentPordsgpths cogpoupd of the formulddler j pe a process for preparing conmpound
(1), which is illustrated in the follow ng schene: (V) (H In the first
step, picolinic acid i scnsaed, by reacting in thionylQchloride with addition
of dinethylformam de, tq prepare the acid chloride sglt é}che formul a
(111). In a second® » is LA Mne'to give the

met hyl am de of the fo (TV)1 th yl a |ne bei ngHused dis solved in
tetrahydrofuran. The sy S er),tl]\(e op’in d | formam de with |

4- am nophenol wi th addi t7 on gz po't_‘lassi Um tert-butoxi de and potassi um
carbonate affords the ether the formula (V) whi gh—hs isol ated by
extraction and converted by further reaction Igr{\';léh H _
4-chl oro-3-trifluoronethyl phenyl isocyanatxe i et e c%%ori de to the
conmpound of the formula (11). Wile the process disctosed by t(e prior art
is effective for preparing the conmpound of the fornmula (IT), when preparing

this conpo industrial. scale, followed by the. pr tion. of.the
com pound W?%&?@?%re&%s: mfeéf‘f{"bsost%% H%eho@ée B galﬁnc%t()fgt/llleeff’%%ﬁgﬁéj%ﬁFgegglgsd 1508
ef fi ci encyders af wiiiyh aipibgemeeis phiys ai Bnpoetint rale,ofon éxampletin hasr gloawh. a8V e 08042579

commer cj al process . o . . . .
% refates to arylureas in combination with cytotoxic or cytostatic compounds for treating cancer.

The compound 4-{4-[({[4-Chlor-3-(trifluormethyl)phenyl]Jamino}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:



It is an object of the present invention to provide a process for preparing
the conmpound of the fornmula (Il) and its tosylate salt on the industrial
scal e (kiwogoemsti@enetric tonnes range) which satis fiegctrhesioi@isg a which
apply in production and especially in the.preparation of pharmaceuticals,
and provides inprovenents in purity, environnmental conpatibility, -

i ndustrial enployability, safety aspects and volugge yield. This object is
achi eved b present invention. In the inventi\e preparation of the
conpound oﬁgfzgdfornuLa—§+) hrgh sol-ubikty of conpound- of the
formula (I )yrNENdchbAT ef ore hilgh yol une yield is Ecbieved by addition of

wat er and/ or by prechargi ng thd re@@€i on vessel wNh @ONECHpi t e amount of
p-t ol uenesul foni ¢ aci d. ThuslnanQUant to GW proaﬁction a clarifying
filtration is enabled. In thé nventive preparati ) of the conpound of the
formula (H by reacting thegconpound of thecﬁornula (V) with 0
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possi bl e, conpared to the prior art process, tHavdtd a tech nically costly
and inconvenient ex@action step, to distinctly incr@gase the volune yield,
to obtain the product with a higher purity by isolation and purification
via its dihydrochloride salt and, if appropriate, to dispense wi th the use
of di nmet hyl f or mam de. Surpr|S|ngI it is possible, comp to the prior
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wor kup is sinpli 'n the inventive preparation of the conpoun
formul a ( Ewith ﬁ@cbmr@pr@éﬁmm test-taxidxdde and pptasspuys edrbdsite affech-p‘meélw pbthe femplaj or
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safety in tHis reaction, 1n part |cu ustrial sca

addi ti on ometbylomndb!smmapﬁou mgthylene plslorpbsgtﬂgIcempmmdpﬁqbeﬁswuwalh t he use of

di met hyl formam de in thionyl chloride which can form di nethyl car banoyl
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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 (IT) 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 (I) by reacting the compound of the
formula (V) with 4-chloro-3-trifluoromethylphenyl isocyanate, it is possible, for example, to dis-

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



process. The present invention provides a process for preparing the
conpound of the formula (1) which conprises, in a first step, reacting the

conpound wb 2wéwsieenul a (V) with 4-chloro-3-trifl uoronetrbympb@swho11s
I socyanate in a nonchlorinated organic sgl.vent, inert toward isocyanates,
at a tem perature above 150C to give the conpound of the fornmula (11) and,

in a secong, b @RenthdProphidfor H1&hE BTRUALfChe foRBulh @UTHY éac(tinh)thev\éomound of the

p-tol uenesul fonic acid. Preparation of the conpound of the fornula (I): The
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at a react thgrpredugpwithan tigheropurity bynisetion anst mltljlﬁf—ﬁ@nrm itwtnhy@nmaip sele and, if he
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is effecte reacti t he conpoun
p- t ol uenestd thepiia agcalsh to dispensovith the wbexdpotassivmacarkametei on t enperat ure of , for
exanple, from4Q0C up to the reflux tenperature of the solvent used,

preferably e%m;[

nor e prefe%rﬁﬁlfé}{vgrtmvéggﬁé&é&tﬁ$ &%@lrldl{ﬁﬂ%r er lggv %%gvkgﬁai&?kﬁ%#ﬁty of
t he conpoufidmoka (HHevitharethylanigd, Bt)rprlsuiglsap proopritlatoaise aroacmnablseluaon in spite of the
clarifying t t :
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formul 40(1 hmplﬁshéwoxktxpxseanw:@ddwith Iess than 1 nol, preferably with from
0.10 to 0.7 nol, nore preferably with from0.13 to 0.4 nol, of

p-tol Ue“eSHFhQ%z(ém%% &gm@ﬁzﬁ?& thes ?@?ﬁ\lﬁ&% fQHmEr @ g% dq%ligg%@,gig% Rbsit he

formula (I epr rred areas e anoun
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wes added TomerreRieiagh hiecapatondnt ty frubai) fatShrbtsmmr o Popra (1)
can be incpsaesed by renoving water, for exanple by desti nat i on, and/or by
addi ti on of pol ar solvent. Thereafter the water content in the reaction
. : 5
mxture is Tﬁg l}';r%sen I;nvlenetlso§1 r;[erE} esSa/proc-:I;Qs 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 (II) 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 (II), if appropriate, to enable a clarifying



conpound of the formula (IT) may, if appropriate, be used in the form of
the crude product fromthe preceding stage or in the formof a solution or
suspensi ono 20@vo3ewanpl e di ssol ved in ethyl acetate or tecrargesoiansn. In
the inventive preparation of the conpoungl.of the fornula (1) by adm xing

t he conpound of the formula (11) with p-toluenesulfonic acid, water is
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gi ven ano et rahydr ran ; opano et acet ate or m xtures
of the %ﬁfﬁgemftﬁ%@dn q(‘)"n A 10 tioﬁcq’éa%’énsf%e¥°§cﬂxéfb??|dfs§°lbﬁrd npehyl
reaction nacxﬁatéroete&aﬁydf&ﬁtuﬁe t he amount of solvent and thus increase the
volunme yield, surprisingly it is possible to add.a definite anmount of water
to the sol vent used. This. is _the nore s rising becauyse the co nd of
the formul Iat%] q invenfiye Prﬁ@rewéﬁﬁﬁowm{"ﬂé##@rfm@aé a&}%%%lﬁ CWHEBF el e
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a clarifying filtration 1s conducted
20  Particular preference is given to initially charging the compound of the formula (II) 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 compound of the formula (II). The concentration
of the compoundvof 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,



for exanple, from4:1 to 60:1, preferably from6:1 to 55:1. However, the
anount of water should not be so large that the crystallization of the
conpound wb 2wéwsivsnul a (1) is prevented. O herw se wat ecTaEeodsiriesoved,
for exanple, by destination. Preferably-fhe water content at
crystallization is equal or less then 5% Preparation of the conpound of
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| socyanates. The inventive reaction of the conpound of the formula (V) with
the comer@grisyentionefabl e 4- chl oro-3-trifl uoromet hyl phenyl isocyanate to
gi ve the conmpound of the forrmula (I1) is effected at a tenperature above
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tetrahydrofuran or ethyl acetate. The conpound of the S
i sol at ed pwatteanbe yergyed fosexample Zit destillatipn Rrefprably dkecwatenrcontexttay ceystalbigation

cooling thg repclblmdiissiure, for exanple, to a tenperature of from-10 to
400C, prefereg gly éf]’rom 'to 300C, nore preferably from 10 to 250C. Suitable

organi ¢ solvents in the reaction of the conpound of the formula (V) with
4- chl or o- 3Preparation ghthg semprpng pEthy forngladPanat e to gi ve the conpound of the
formula (I Ig are nonchl orinated organic solvents which are inert toward

i socyahat ekhe pipsentdpyention additioptllyromprisean prosessyfor pienating e comppuahef therfarmyla

tert-butyl st idb Rt e ' r f 3. \ 1.
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4- Chl or o- 3anaie; mhefginghe reegliganis efiecteds iy aprehlorinated) geganit solaent.aiverti tawand isbeyom
0.9 to 5 nQlyespreferably froml to 3 nol, nore preferably from1to 2 nol,
based in each case on 1nole of the compound of the forrmula (V). The

concentration of 4-chloro-3-trifluoronethyl phen\)/l | socyanate in the
reacti on The inventive reaction of the compound of the formula (V) with the commercially available 4-

20  chloro-3-trifluoromethylphenyl! isocyanate to give the compound 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 compound 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 a 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-

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



m xture is from5 to 30 percent by weight, preferably from 10 to 20 percent
by weight, and the concentration of the conpound of the formula (V) in the
reacti on woxbews4ios from5 to 30 percent by wei ght, prefperarhyosion@ns 10 to
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formula (V) in the presence of a base in a suitable solvent at a
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and then t eco f_th mul a ( i.g . isolated by crystallization.
Parti cul ar ngﬁalﬁ%ﬁﬁ'?’j&tf’ : eb“r"é'cq\;)m'et‘%i"i ng the acid salt of the
conpound of the forrrula (V) by adm xing the reaction m xture-conprising the
conpounid oft & pessfbly tiubecthd ddmpouidoftiest fomy AL ingohition G0he foligwing sRgd @it afyur e
of from - 1GuMervorkdipteisandiomddi ng an acid, preferably hydrochloric acid,
nore preferably an aqueous hydrochloric acid solution, to the reaction

m Xt ur e i n Pepakatian vBike Edigound Jf tiedpimad (Wt e, the tenperature of 500C,
preferably 400C, nore preferably 300C, is not exceeded. Stirring is

conti nued f\riatpA:t o 10 hours, preferably up to 5 hours, and the acid salt
of the compound of the forrmula (V), pref erably the di hydrochl oride salt of
t he conpou t I sol at ALt er '
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reﬁlux temperature of the solvent, preferably 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 tenﬁperature 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



addi ng a base, preferably by adding an aqueous al kali netal hydroxide
solution, nore preferably by addi ng an aqueous sodi um hydroxi de sol uti on,
and i sol avecdodmseryst al | i zi ng the conpound of the fornulpar(E¥roeosiomies der to
enabl e satisfactory crystallization of the acid salt of the conpound of the
formula (V), the weight ratio, after addition of tetrahydrofuran, between
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di met hykfog ui tabl-e bases in the inventive reaction to give the
conmpound o ?1 ula (V) with 4-am nophenol according to variant A are
al kali netal hydrOX| des and al kali netal al koxides. Preference is given to
pot assi um ﬂreortlerbu emsbladatisfRaom seyistattizatemtof thet agidi sdlt of the ppmpcnmébf the dorentla (),
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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 percent 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, withiﬁ 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



9Q0C, nore preferably from50 to 800C, within from1l to 24 hours,
preferably within from2 to 15 hours, nore preferably within from4 to 12
hours. | nwond&rost®sachi eve a hi gher purity of theconpourdTapr260s®16198 nul a
(V) compared to the prior art, the acid galt of the conpound of the fornula
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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 t6 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.



Suitabl e bases in the inventive reaction to give the conpound of the
formula (V) according to vari ant B are alkali netal or alkaline earth
met al hyowoxbebass4me al kal i netal al koxi des. Preference ipeTgirzesot@igal kal i
metal or alkaline earth metal hydroxidesg_Particular preference is given to
sodiun1hydroxide or potassiun1hydroxide The base may be added wi t hout
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formul a (VP2 ot the mepetion mixpureisdrom 1 tonle RegseptHy weaght.refesahhydigm 2 to 10 percent
t et rahydr oy %htand water is prefera bly from99:1 to 80: 20, preferably
from98:2 to 90:10. The water present in the reaction solution nay, for
exanpl e be added in the form of an aqueous solution of a base. Pr epar ation

of t he [&onyBSRA&IBhydrefurap ds g as p sejyent vh@e ARVEBEYS reacHOR i Bi%H thejcRmppusd of the
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reaction to give th corrpound of the formula (V) conpared to the prior art,

an aqueous met htyl anmine solution is initially charged or gaseous nethylam ne
Preparafion of the compound of the formula (IV):

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

(IV) 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 (IIT), 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.



is used and the formed crude product of the conpound of the fornmula (FV) is
used without isolation in the subsequent reaction to give the conpound of

t he for mave 200603476ef erence is given to reacting initialPcy/rpbasgeds

met hyl am ne in an aqueous solution at a_fgnpera ture of from-200C to 300C,
preferably at from-15C to 200C, nore preferably at from-100C to 100C,

with the ca,rmgreeagmq,fofttﬁeec ,,g{omu & the mmulgkﬁw.tx%uﬁﬁmﬁwie reg@om & the for-

wat er - i nmi sci organic sdl'vent, in such a way t tion mxture
does not embe(dﬂ)alstmfpeblatua«r@dmol\@@@csusmn#d & awater-ghmBOIDIE, organicesovent dorabl y
of 4Q0C. r St i

700G to 305t RBgtcsir hid Bt isE RS o the Agh B St uBieh

separation meuvhltmahyckofurah mghylopt- blayleﬁheemwrdbynmdd idiehlogabdnzens, mreomﬁeblyt he
conmpou ng toll.(ep? Iﬁagtlqutejih pre%etr \rll)c? IiS?HI\IIC%QO %L gqul%%%lE Qgtapo%gﬁt hﬁxn fgrmutlahﬁﬂf?g?@%d of

t he formul
pr ef er abl yaxusaeldmgutstsm acmdolmnn@ymnenmwtmm a water-inmm scible organic
sol vent for exanpl e al kyl arorratl cs or chl oroaronatl cs, preferably xylene,

Lol uene, t i, { | uok OB K| DERACHE o dELENH AR {uve@mm@ff{s l tert-butyl
et her or Ch oropenzene, OI’O enzene rmre pre uéne.

Particul ar preference is gl ven to dissolving the corrpound of the formula
(111) in t Methytaiznisl useddn pgpesst preferably iaquemasnt néfrhxyI%thnmol,shabQﬁtih e#ch caeeon
wei ght rat en tolu n i th i Qn m 01
R e e e R
5 nol, 1basexdktiuna issfamin 5 ca3epeatentlbyrmadight, qireferhlﬂy Gompao sl potent hyewénghtrml a (H).
The concentration of methylamne in the reaction mxture is from5 to 30

percent by refer abI from?5 1 t . I IS
b ven t o Btk e s G e e CORBRe bR TrBRGIAiRbu AR iy B ShRERREC
subsequent reraetamttb (nge tle @mpeurtdnd ticofoaia vV )oAfteﬁ]ﬂnasfememn:itmn( Mrticulaf 'peferq:ﬂqase

o bauct of ERE® ﬁ%@%‘wﬁéeﬂ?{h%&%&cﬁﬁt b By R bSO T ot

but rat her scusdnng)ut rathed uSinl Ut inogdlution til eheSsubsepne Feactionato tgiventhe @oxgpomd tofi ghe
corrpouRg of th‘% {,orrml a (V). Apurification of the conpound of the formul a
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does not eﬁl%%grgnula (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  (IN0) 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 (III), 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-



6Q0C, preferably 500C, nore preferably 400C. After cooling, the acid salt,
preferably the hydro chloric acid salt, of the conpound of the formula (FV)
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or as a solAtdefil solfens i malpfe@m’aucdmgwcdmpeﬁﬂdda tBedfokthinl@ (I $s Dsch@htiinér® fowatd
hydr ogen brom de in_acetic aci A useful solvent in the ration of the

conpourld ofthiomd chigridsy psefarably p CP?“aat%Pwmc l‘Wé‘fcﬁer{bv%r"dh‘&*Pﬁr"g?f@Pg’c? fogipatesh

preferably afpiaht BydroRtRE, M6 PRI WHresasdaen, or a hi gher-boiling,
chlorinated aliphatic hydrocarbon nDre preferably chl orobenzene.

Preference is given to dissolving sus endi ng éhfe cPrrpound of , the { rmul a
(111) wit hdgtereass |isgiyegfo dissolving or suspendmg e compound of the formula (IIl) 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
Iv). '

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



In a suitable solvent, preferably in a water-inm scible, organic solvent,
for exanple xylene, tolu ene, trifluoronethyl benzene,

met hyl t etwehyewshiwsan, nethyl tert-butyl ether or chl or eoemresspiqnef er ably
toluene, and using it in the subsequent_ggaction to give the conmpound of
the formula (1V). Thionyl chloride is used in excess, preferably in an

anmount  of ftﬁleﬁpn %r&rgdelﬁa tﬂp!reactwn%foﬁ&@b tsyfrJns @mta 1bopr§fef£9iy o095 RS Sf s bl by

from2 to , based I n each case on 2-picolinic acid.” Hydro gen
brom de |s"(i=%1€i in an anmpunt of from 0. 1 to 0 5 nol, preferably fromO lto
0.3 nol, based in each case on 1 nole of 2-picolinic acid. Sodium brom de

is used inm@pyp M@ﬂveﬁ‘tﬁonfd’om%h&s]a ﬁr&eg‘) t'ér Hi@i)armgrtﬁg "ﬂghl}{d% tﬂg‘f&mllat(g f-ap-

nmol , based i n each case on nol e of pl colinic aci i onyl bro mde is
used in an Paapbiatsstatingfirasn-picolinie acid bp rtmtlng ywihethiepgishlprifle tongive tbez corapemnd 8f

o o or3e YRR (RFACaQirka TR "Plbpdtarih 6Pl NolioBfla e ufIBmEANGAP! (13bhaD O

thlonyl chlorlde e reaction mxture is

wei ght, pr @rletpabbsquenMem@mg therompeynd efithe figrmukaj (htwithandqedogs moﬁhmlemtnieaoluon
of 2-picol | i [

wei oht s pr SR, grd e biakdifa LARE LA b SeliBa LT Sl Puc PR SERkouY o
hydr ogen brthmﬁocmula (in) hef apelavptiéito mbasaiumtlyomctlsg fhe gompound o tht(fpmmlaedlﬁ) wish y-
fromO0.75 t ent t L a 0 de in
the reacti 3%"‘350811ut ft%rgwe i crom o %dftlfg(?MU?a %S& r orﬁ;eis]tp oné’?{g’]gn?m
wei ght ,10t h@owaiafelnt ﬁoanulm(V)Ofsmbseqmtly maamgdhe aompbnlmsel of daecfornoria SC)I wnthi Hehlors-
fromO.5 tq t]],lﬂ

er,, ent b esent
i nventi on conptr‘?rglggtL%l p%f‘%xésg%yaf‘% a?)geé?f) ?l‘i‘@ reeg%%‘u%gi‘eq?onfﬂ%mf%ﬂh%?
(1), if apnmuiogdp ahda ﬁﬁila{nteadmgg ftiieodtmpomidcat] ther f(ﬁmalal(ﬂ) byth rpetatiehadal fonlid dtid as
t hi onyl chlori pyve t rrpound f .the fo Ja (H') as described
under " Pr epﬁiﬁsrcéfg fﬁ%fag%‘rfff rf&mB?“"gﬁgﬁ‘FS?rﬂ’ﬂ[agB('l H", if appro priate
subsequent |y reactl ng t he conpound of the formula (IH w th an aqueous
met hyl am nérefakntetis QiMertto agjrmsstfGprepnfrip@thectombodnh@fﬂmrmwa (IF‘v()heaB] thesfirst bed

under "Preparation of gVOf th for riate
subs eqt}ént Isé ’rti’ﬁc??‘inﬂ?jm% H’g ﬂl:eo%ﬁ'ﬂ?l bis e df%lfhrruf@ 'q}?f’toﬂle 9 B %fﬁf‘) Hdinol
to give thansemoonchl6rinated @rdanic Solhvént,(iVert taward @oEyankes] atd@mperatdreeipavealisPO b Of
t he conpound o{l t he % mgs uently reactin tge onpound of the
formula (VB %codnpeh?‘{)‘%tl‘e frmfla () %‘?ﬁ/‘?ndﬁF?Qn\?F c?rggce:y Hﬁﬁﬁr}g’?%@gt‘% bed
under " Pr epamied @ith plolhdiesutfoppasind of the for mula (11)" and finally
reacting the conpound of the forrmula (I1) with p t ol uenesul fonic acid as
descri bed Lf’re eerE:nce Fl)g %Egvsrllgg Iglgg]n t%f obtta?nemgc 81e c%r%%gun of t eefc)frr?urlla (i)aby g’ I)St reacting the
20 compound of the formula (IV) with 4-aminopheno! 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 crystal-
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 the compound of the formula (I), wherein,
in a first step, the compound of the formula (V) is reacted with 4-chloro-3-trifluoromethylphenyl
isocyanate in a nonchlorinated organic solvent, inert toward isocyanates, at a temperature above
30  15°C to give the compound of the formula (IT) and, in a second step, the compound of the formula
(1) 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.



Preference is given to a process for preparing the conpound of the fornula
(I), wherein, in a first step, the conpound of the formula (V) is reacted
wi t h 4- chivoroecdstmisf | uor omet hyl - phenyl isocy anate in apowmpbéosninas ed

organi c solvent, inert toward isocyanate at a tenperature above 150C to
gi ve the corrpound of the fornula (I1) ang3 in a second step, the conpound

of the for Is adm xed w t tolu nesulfo ac, erence
kot s aPgtR bttt ke irestien i BEing R Giob G o R Souig (i Ao ©
reacting thg z;plamﬁhmai:n@fn 4 B&tvdno inett| tow4r&F Hiomyil blﬂoﬂdealm atdjrigahiohylwhlokideitndadfdi ng
a carbonate salt to

the co ound of the fo a nd, i .
appr opr i at PPropriate; ajb Qé‘f‘gﬁff“m‘?é“ Ycthe qu?pc?uﬁ‘i?téﬂugqr'f‘&lgg(nﬁhsébo@ghpagﬂﬂé the
t he for mul gohiphund Bf ﬂm@%rﬂ{uﬁs(ﬂlbcﬁitm{lt fsaatroah&idsro%w maualuamjkmn e methyBsiievi ng
it in wa ter and, by establlshlng i sol atin

conpound ofolpligs tp (ﬁl“’ﬁﬂ“%""("\?’f’“’&ﬁ/"fct Vi g’l"g}'ja I(Wfaihfrgi?f reagg%ﬁa compauad P?H‘@ r}‘frﬂ‘é"la

conpound o{rw) hﬁthﬁ%ﬂ%;ﬁel{o\’)n the mséﬂac&&ﬂ a8 B-giveithd doRipONRI JTYHeT@INA (V), form-
i socyanate in et h(%/%acet ate to give the compound of the fornmul zrférlg"ep%dr and

thirdly redtgthnbydronblosis asid sethef ?cqu@uv%?frfm formylp (V) in the preserpe dhi ¢

aci d. PartigUhafor RhEF, ars&nﬁﬁg it Sn WheRd! 1Y BtaPiBERSSH SHfroR] €RAYT, isBRtikdiBe com-
conpound of the formila (I), wherein, in a first step, the caonpound of the

formul a (Vpouns ofehe fosmulai(Vh by comtablizesion, fourthly seactingthe fP'ﬁﬁ‘é’r‘?Q jof tfseofey%lﬂ%l
a nonchpor Lpatedidbg qnﬂlforéﬁétl‘(ﬁﬁﬁeny]' lﬂ)%{r:;na& GNaf prhﬁ)ﬁﬁﬁé aé?ﬁ’)tl %@etat@-ﬁo gve the com-

t enper ature above 150 0 gl Ve rrpound (Ir)y and, in a
second st epoundhef dtmpfglnm@ &M, timiil ﬁﬁhlrymreact(ngnhel %omr@a@c @ﬁ tW tfarmula (1) with

p-t ol uenes&gl_t lﬁgﬂeﬁ*lﬁﬁlc%fdn a polar solvent at a reaction tenperature of from
400C up to reflux tenperature of the solvent used. Particul ar preference
is |likew se given to obtaining the conpound of the fornmula ( I% b flrst
react ing Thpipresént anventinn kikewvise omptises atproqees for prsnaring thtresrgpune pf

addi ng t hi Lf agp.l ?ﬁir?ﬁﬂ?ﬁ%fr obn'2- ﬁmlgﬂpa'&idgérﬁenacﬁn%&ﬂmh% £ l&d%lwthg wlﬁ. t he

conmpound o secon e Cco und of formul a
(1 H) wilshopburidsdithetformmla @iDsas deseeibed wdcrd'Pwearetlorth ﬂmomqm@d@éthnﬁrwlaaﬂﬂ) ef

solution t

compound of PR SO C i QfnpoRidH . dofle PR AR iR IR

to give t hesoloticnptmgivb mf: cbinpouind rofrtheafo(nvila (Vo asndesaubed mdéry Rrapetation Ofcthaemd-

salt of the Gol t an

and/ or wat é’r sso K/"imrl]a &D? lf%p%r%te S\&Séh&b lp?ea?h%l [ rs]‘%ﬁlﬁ&ind O?It—li{ 6 to

7, isolati m\gthtmmnnoomﬁemﬂmmghve)ihet trenpoondefl the (o\;l)mulbyv):asybuaﬂbbd zralm 'dhc;pafa@gm ohly

reacti t eco f thef Ju

1ot o o 1 FPPREHD TP s D R adpbaulh{hectng thg compound of the fopmuls (V)

acetate to vgthve-cllilbﬁ Gwifluoromethylphenyl isocyanate as described under "Preparatlon of the com-
pound of the formula (II)".

Preference is given to obtaining the compound of the formula (IT) 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 (II), secondly adding the com-
pound of the formula (IIT) 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



pound of the fornmula (1), and fifthly reacting the conpound of the fornula
(I'') with p-toluenesulfonic acid. The present invention |ikew se conprises
a processwoanogusepari ng the conpound of the fornula (U) pcirfera@snonns at e
starting from2-picolinic acid by reacting with thionyl chloride to give
t he conpound of the formul a (DT) as descri bed under "Preparation of the

conpound of. t h t guentl e |
compound ofTHE GEFFEh Sabineplens) punERRERLNTL Goef P BFEME o7 e bl
t he conpouiid), édrmirgahd bydrachri¢ lhd) salsoftbs cmpoeut] ofitbkeformin € pinabe preseode dfitet- com

pound of the fornula (IV)", 1f appropr].at bseuntly t

conpound ofﬁgﬂfgkﬁ’%lraf?ﬂ/l"éx%’ﬁe%d'sml}”ﬁg rp tﬁroa%f%soﬁ' ?lls%mig\:/aé) }{ e O(I:noér}%otﬁ 2l | he

for mJI a (V):heaﬁnﬁaﬁﬂroif hﬁdommtﬁ(rv)'b?b@ptamaﬁtmo,rfomihly i‘eactmgmm)am@omfd dfitte fhomutal a
bse tIyr actin e co oundo the. for W th

4 chI or 3%}} Wﬂf 8%‘%@HHQH$VIPF%E?%§Qaée S Hﬁ’é??r"iaﬁe%]{ﬂﬁ&q\{g”' Pr epar at i on

of the com pound of the formul'a (11)". Preference is given to obtaining the

conpound ofThé Ractions ard lgenetdlly arbiyd it rasiﬂnysphemqirésmge tHusveeaNip Guilsd podsibidte work

formula (I with 4-am no wlth t ad a_ car L& to give the
conpound oft S41aT BERIEST (TPt QB BRRF e 2L PR e PR ne
hydrochloric acid salt of the corrpound of the formula (\/) in the presence
of t et r ahydhepieseaninaeition likemasecincludbis a8 odmbimgiond ofithe aneds of prafeekncdy est ab
lishing a pH of from6 to 7, isolating the conpound of the forrrula (V) by
crystallization, and se reactin und of the fo

Oyl e i, S A oM SRR e SR Gkl
acet at 40 Pakinmplesl Ghileglstitediotiteeisé, a1l @invé@its felateab partentaggs myh\eexglnnpound of the
formula (11) by firstly reacting 2- picolinic acid in a solvent inert
toward thionyl chloride by adding thionyl chloride and, if appro priate, a
brom de conpound to give the conpound of the formula (H), secondly adding
the com pound of the formula (I11) wi thout isolation, dissolved in toluene,
to an aqueous nethylam ne solu tion and reacting it to give the conpound of
the formula (FV), thirdly reacting the conpound of theforrmula (TV) with

4- am nophenol in the presence of a base to give the conpound of the formula
(V), forming the hydrochloric acid salt of the conpound of the formula (V)
in the presence of tetrahydrofuran and/or water, dissolving it in water
and, by establishing a pHof from6 to 7, isolating the conpound of the
formula (V) by crystallization, fourthly reacting the conpound of the
formula (V) with 4-chloro-3-trifluoronethyl phenyl isocyanate in, if
appropriate, ethyl acetate.




The reactions are generally carried out at atnospheric pressure. However,
it is also possible to work at el evated pressure or at reduced pressure
(for exampbeoddnsarosange of from0.5 to 5 bar). The presegt/EPossHII108)

| i kewi se includes all conbinations of thesareas of preference. The present
invention will now be illustrated in detail with reference to nonlimtng
preferred etdrRlififons:Unl ess stated otherw se, all anounts relate to

per cent ages by wei ght. Abbreviations: DCl direct chemcal ionization (in M)
DVF di met hyl f or mam de DVBO di met hyl sul foxi de El el ectron inpact ionization
(in M) Es?bqs]l ect r ospr ay direshPhER W“(Zi’tf?“l\fS)Mﬁ) hour(s) min minute(s) mp.
mel ting poiDMFMS mass spafddiiintaniddVR nucl ear resonance spectroscopy THF
t et rahydrof uran Working exanpl es; 1H NVR spectra were recorded at room

t enper at ur NP ng spect r dimety) sulfoxiden Br uker. Deut eri um di net hyl sul f oxi de
was used aggsol vent i ncl Uit ihgg&mﬁgﬁml(gliw[? as internal standard (if not
ot herw sed nentioned). MS spectra were recorded using spectroneters from
wat ers and E&bpl i ed Bi osys§keetrasprayipsizatindinM®) si gnal intensity is stated (in
percent baged on the bash§ur§yak). HPLC was perforned using HP 1100 from
Hewl ett Packard. The definite conditions are stated with the respective
wor ki ng exd@Hpl es. Pr epar stinuis)of

AN (FN chlnp_i;.o- S-ftrifl ug{egﬁghgﬁ“@henyl | am nol car bony am nol phenoxyl -

7V- et hyl pyri di ne- 2-carboxantde and its tosylate salt Stage 1:

4- Chl or opyM8i ne- 2- car bomgss spédtromette hydr ochl ori de

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 oth-

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}-V-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



Method la: 2-Picolinic acid (60 kg, 487 nol) is suspended in chl orobenzene
(85 kg) and heated to 700C. Thionyl chloride (262.5 kg, 2206 nol) is added
to such avdegessstobat the gas evolution (mainly S andpHTEP2@8010188
controlled efficiently. After stirring at,.700C for 1 hour, gaseous hydrogen
bromde (6 kg, 74 nol) is passed into the reactlon vessel over 1 h . The

reacti on mx i eat O0Cand st :

to 300C, exc&eléJt metdﬁs #D? Ilg{%f &1 '8% °a3n038’t xéesﬁé}il%n |‘f °rbc{c %é‘egf‘ﬁ’od% th% glﬁ%mar e
distilled obfizennderdistitidd offuraeesduded préssural(findoactimbi0 mMbar atajacked eperature

| epbat o ( FEi T HRID hisfdedsd e pBhint SrifliPon B wsdabi A nbg | ©
rfem)ve t Ih| Qavkbt terhbmtmdaszm) 1hlor%|e§mmrdmmg tHdYF1 tlhendaaqtmrrmhaﬁnﬂg ahdthe tngdjat@y of
After tal uene ai n _been adde

4- chl or 3pyﬁ'i'edﬁ°ﬂ’énezaf\3*ﬁf fpdurpe b esn?asm 3*&53%% y tH*é"‘i“g e frehigropyridingsZ-Farkenyl

stage as t kflofigd MRARRhRANLTs ugid.in MR nbRGtakYas the Blued dolitien.aci d (60 kg, 487 nol)
i s suspended in chl orobenzene (85 kg) and thionyl bromde (5.1 kg, 25 nol)

i s added. Aftl?r Zeatl ng to 72C, thionyl chloride (200 kg, 1681 nol) is
added to s gree that the gas evolution (mainly SO2 and HC ) can be
controlled efficiently. The reaction m xture is subsequently heated to 90Q0C
and stirre@-Fiedlinik3achd (60f k48T amll) iagsuipan&aaﬁ chRxsbetizend (850kpy |ang iyl deonsine -

the majorit hl or I edo C pressure
(final vacd%ﬂﬁ‘%& '3tadﬁ9‘gléf ?‘8%{@ 7??‘;17 L°ﬂ*§? &g% (l%gmeB)‘S pdded
added and tih euchacdegree dhas el gaakv&mldnqnfaemesi)@ﬂld(mwahn YA EdhaN e fiTkIatlyaThe
jacket tenperature 75C), in order to renove thionyl chloride still

remai ni ng ATAFUPTHRIXHES Srsibsgausptl brated &y PBfeand meé!rfort b’n hyévter spelinglogf° G ayesss

agai n (225 geiyl chidAdE hibithe %é}d?lt?'bpmérthrcE&n%nG afehffiifled ©F WidbORduced pressure
hydrochlorlde is used in the next stage as the toluene solution. Method Ic:

2- Pi col i ni dfiggdjvacupmgiO3mpay at mbetﬁwaeraéwa T$dci Tptrened?tike)(is agdle gnd die yeppum gy e

suspended 'dﬁktlﬂmogrlé)gﬁ gﬁnz(l@chlﬁﬁ)SO ¥t ﬁrjac}i&@taﬂarh athi@ 7§Q9Qn ofda R¥hotehthil | de
(94.5 is ad to such ree that the gas evolution

(i nl y%sozlyhﬁdormé sjill epaipiag aeshthe cwamay ef edplagrel ffterTiolieneckas theemaddied again e
I s subsequemd poy heatRl 4- &lémdﬁ@@ L%T'Howl%ﬂloilﬁf]hﬂd?%n}on@%fs%Eedclf?me' 3 cftm%t I%gl <

excess thionyl chI oride and tthe mgjority. o enzene are
of f under rhefolvers sphiissure (final vac uum 50 nbar at jacket tenperature
75C). Toluene (62 kg) is added and the vacuumdistillation is

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 HCI) 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-chloropyridine-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-



repeated (final vacuum 50 nbar at jacket tenperature 750C), in order to
renmove thionyl chloride still remaining and the nmajority of the tol uene.
Aft er tolweneidmssdbeen added again (80 kg), the crude PCT/EP2005/010118

4-chl or opyri di ne- 2- carbonyl chl oride hydipchloride is used in the next
stage as the toluene solution. Staee 2:

4-chl oro- Ncms;da,yhmn By cRIBFBO KA M rifle | éb%?&x' @Blo Y(ESﬁl@iudin§ tb1BEIRN ovhih b
met hyl ami ne as_a 40% aqueous solution ( 117 kg, nol of nethyl am ne).

Wat er (97. SroRp§0 kecof Fopigolinig geid by éwwca%sldsﬁﬂ?%mé@é? bélm?'éOd by in talugpy igaddsd tayf

the crude 4ggh) Qé'§&ytﬂétqh@ﬁam%eﬁﬁﬁ99ﬁfﬁla GRS infurd Mesafop kf@’ebdj%%ampﬁlmg’g?o
kg, includi n%tol uene, obtalned from60 kg of 2-picolinic acid by th

process detfurthepat 207C &rédethf msoh@temastmyts iare filtsradeonytof] the reaction mlﬁu@uéﬁeréhe
degree thaty, h n C.
A ter st T Ene FuE PG e ofdfic PRRE PO I B8 Rl bl RE pRR S
filtered ouatiopf5s km@f sp@amtt:hl@ndmrxmdeé Thadmaisrity ¢fshgiabusmssis Histikedwbef thegramie ed,
t he organi r )
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and isolated: 37% hydrochloric acid (354 g, 3.59 nol) is added with
stirring t )
N et byt py ! h b (o8 L8 & Ll aiing 0 o scluion of thorpds 4-ghlorg,
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3.88 (br. sabbkmide tAhlorldcrite élﬂdnedl = 1.9, 5.1 Hz, IH 5-H: 8.03 (d, J =

1.6 , IH 3-H,; 863 (d, J =5.2 Hz, IH 6-H; 8.90 (br. s, IH -NH M
[ DCl, NH3] rri.p.q168-16:»85(1388 [ MENH, ] , 171 [MtH + (M = free base).

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

MS [DCI, 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-



Stage 3: 4-(4-Am nophenoxy)- N nethyl pyridi ne-2-carboxam de Method 3a: In a
reacti on vessel, approx. 93 kg of crude

4- chl or o-Wormeddnskpyr i di ne- 2- car boxam de (obt ai ned st art ipag/dre@siof 1&g of
2-picolinic acid in the abovenentioned rgaction steps) are adm xed with
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296 nol) at Zglgr% t%ln 1 h establishes a pH of from6 to 7 and the m xture
is stirred?$or °a 'Hjler 30 min. The suspension is filtered, the solid is
washed with distil I ed water (350 kg) and dried at approx. 600C under
reducedo pr dedud 8h. 92 kg (78% of theory over three stages) of the title com
pound are obtained. Method 3b: In a reaction vessel, approx. 93 kg of crude
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2-pi colinic aci d [Dovement 1 oned reaction st m xed succes
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hvar ox oS TR ML INAERISAP) RhSinbstind (K8 k8 533 ofEh) oDl HaBRSh
734 nol ) . ﬂ'ydeog@sutfuue@i Bk@@ﬁﬁegblh@olﬁ%ﬁlﬂlg?ll}?td;fdieéw B.gg,t’/Eﬁ 81012)&311)95% dellﬁ? for
S dted 15" SRSl B Bk T hPH R S pf e B atPuineirC et
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is filtered off advvah h tetrah uran After the
still - i sg qﬁ&l&iﬁ © tﬁﬁ%e'%'érgﬂ &]I ESTORT f"ﬁe f%‘?t e%@ﬁgzé’g% After sirming t%'fthef s
m xture isl adlhuﬁ)tébqntﬁl@d fpfadaet 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): 6 = 2.78 (d, J = 4.7 Hz, 3H, NCH,); 5.21 (br. s, 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, J = 5.5 Hz, 1H, 6-H); 8.78 (br. d, J = 4.5 Hz, 1H, NH)

30  MS (EI): m/e = 243 [M]", 186 [M-CONHCH;]*, 109



pH 3 to 3.5 at 200C by addi ng 22. 5% sodi um hydr oxi de solution (70.7 kg, 398
nol ). The mxture is seeded with the title conpound (0.5 kg), and the

addi t i on wb 28&vB¥9s0di um hydr oxi de sol ution (50 kg, 281 pawiEP2005/0¢0ms i nued
until a pH of from6 to 7 has been attaijged. The suspension is stirred
further for 1 h, and the product is subsequently filtered off, washed with
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[ M CONHCH 3] +, 109. HPLC:. Inertsil CDS 3, 5m ID 3 mm length 25 cm
(stati @aWse) flow 0.5 nL/mn.; 245 nm eluent A neutral amonium
acetate b , eluent B: 20 nL neutral ammoni um acet at e buffer, 400 nL

acetonitril, 400 nL nmet hanol; |inear gradient 12.5%B -> 10098 (15 nmin.)
Ret ent i ont4=#el({ [4%@rm3dtrﬂuMl)Moml)ammo]phenoxv}-N-methvlpvrldme-

4-{4-rdr4-L Qmpe(trifluoronethy pphenyl 1am no)carbonv pam nol phenoxy) -
N- net hyl pyrl I'ne- Z-carboxam de 4-(4- Am nophenoxy) -

N- net hyl - ri di necar boxam de (52.3 kg, 215 nmol) is susg)ended in et h[}l/l
acetat e (1"4 &'g)noamom@' @erque?fwinéwe@asbq’f@mdédﬂ%kap%irSoaeol apgipended in ethyl
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ethyl acetate ( g en ad ed to such a degree that the terrperature
i s kept0 bebeweBec) Af2c2ém0@o®saohgd iroetd e tatp (38ike), 1s then addedmwlm degreg that

stirred 1 She RubUihRel 3 W, APe. ARG REARIEG0IC yiihh Y 36 ke ity Hph ng

with ethyl ace tate rie uced pressure
(500C, 80 fuisher)30 n88 alkrgthé pRdsabfs fillvedrofff Adier wisbingiwithethybmetater(d0 kg)ethe brodingted
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5.6 Hz, | Hbtdbadd)as calordds (ock,hghlly:brﬁyrﬂsﬂ-ﬁystﬂﬂ 3'-H 5 -H,; 7.38 (d, J =
Hz, IH 3-H); 7.60 -7.68 (m 4H, 2'-H,. 6'-H, 5"-H 6"-H);; 8.13 (d, J=1.9

Hz, 1Hs 2"5H) 5068039 (d, 5.6 Hz, IH, 6-H); 8.81 (d, J = 4.5

'H-NMR (DMSO-dy, 500 MHz): 6 =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]".
Stage 5:

4-{4-[({[4-Chloro-3-(trifluoromethyl)phenylJamino }carbonyl)amino]phenoxy} -N-methylpyridine-

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



Hz, IH NHCH3); 9.05 (br. s, IH NHCO; 9.25 (br. s, IH NHCO M (ESI,
CH3CN H20O): m e =465 [ M+tH] +. St aee 5:
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4-{4-[({[4-Chloro-3-(trifluoronethyl)phenyl]am no}carbonyl)am no] phenoxy}-
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as a filtenedér saghicedi poessure.ciBlkar(81% (of theky) of thiditle cympanhd areabiaingd @ celpriess to
product .i s _jnduced by seeding at 74C with 0.63 kg of the title conpound.
After cgol ffr%‘qygmgv&lsy\ﬂyﬁtg%' 120 min., the mxture is stirred for a further 1
h and the product is filtered off. The solid is washed tw ce with ethanol
(88 kg eacim.p.i22R}3186dmeltingehdendbeompasdiosled pressure. 58 kg (91% of theory)
of the title conpound are obtained as colorless to slightly brownish

500 M) | @SR RMES Ry 09 MIEH, CROETRER Y b NCHE b

| H, SCBH), 1H, $@:H)d7.149(d=J 7 B9 Hz, 2IR 1B, 62 HH);6" 1 7- 132 (ny, 1.7 =8.8 Pz, AL, ¥H, 3*-H, 8. 8

50 b, o 2 i Gt 7.0 @ 5 Bols oty gt Sk @ g, -

| H, 5"-18l), 2H726H, §(4H), 1.63 (n§"1HHp*-1D, .147 (ud, 1H} 6=-1D), B.1#¢d, JI=H3,.2 Bz 1, 28-1)B.13dd, J =

5.6 Hz, IH,6 6:H);: : = 4. | CH 3. 9. ) H, CO) ;
o 30 (br. &7 1Pl asted T BeAr B P40 opeS o g it Q0D
Eclipse XDBHC®, 3.5 mm ID 2.1 mm length 15 cm (stationary phase); flow
0.6 mb/mn.; 235 nm eluent A acidic phosphate buffer, eluent B:

et hanol / ac ik ril = VIV), rar gradient 5% B -> 43.5%B (22 mn.),
subsequent ?\{i/é)ﬁsg‘igglﬁcgllﬁg i()'emr{f A‘}gy J%f-_> 90% B (8 nin.). Retentiontines:

p-tol uenesul fonic acid: (Rf 1.8 mn.); title conmpound: (R 25.5 mn.)
purity: HPLC: Zorbax Eclipse XDB C-8, 3.5 um, 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)phenyljamino } 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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(22 g, 0.11 nol) in a mxture of ethyl acetate (48 g) and water (4.34 g) is
added. The S, ggled Lo 2300 within 2 h. The product is filtered
of f, washed e £ T q- %$2.5 g each time) and dried under
reduced pressure. 65.5 g (96% of theory) of the title conpound are obtained
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addition of_ 10 er, tered sol t| on of t ol uenesul foni ¢ aci d
monohydr at 4 8 g,% 19 En a mlxture o} ethyl acetate ( 4 g) and watgr (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 5e: (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.



(24.8 g, 0.13 nol), in a mxture of ethyl acetate (20.4 g) and water (6.7
g), is netered in within 40 mn.. After filtration, seeding wth the title
conpound wb 2606lB¢&9and cooling to 25C within 2 h, the preduar2e0s/oiiths er ed
off. After washing twce with ethyl acete¢de (92.5 g), the product is dried
under reduced pressure (500C, 125 nbar). 65.8 kg (96.0% of theory) of the
title conpeupdisi.endl.ai ned as colorless to slightly brownish crystals.
Met hod 5e: "(stage 4 + 5 as a one-stage process)
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filtration a filtere®! i : Papiexaci aGhydrate (9.7 g,
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at ed organic

4-chloro-3-triflupronet hyl phenyl isocyanate in a nonchlori

solvent, in ert ¥ %Fﬂnﬁré%%éﬁs%%";p’ Koctingit eicﬁwpgilngﬁgﬁ‘@if?@“[]aﬁé{)conpound of
the formula (V) at a temperature of from 200C to 600C and adm xing with
4-chl oro-3-trifluoronethyl phenyl iso cyanate in stch a way that the
reaction tenperature does not exceed 70QC to givg|the npound of the
formula (11) and, in a second ste adAtxd of the fornula
(I'') with p-toluenesulfonic acid soljvent Hat a reaction
tenperature of from 400C up to 3
A procegs for preparing the Bghpound of the
reacting the conpound of the formula (V) with

4-chloro-3-trifluoronethyl phenyl in a nonchlorinated organic solvent, inert
t owar d i socyanat &#h 4ishlorari-trifiuorometiylphefivhijoeyeate wrapenetdorafatet loeganig solvent, in-

ert toward isocyanates, by initially charging the compound of the formula (V) at a tem-

Aifer washing twice with

ormul a (rn) 1(v‘j"hi ch conpri ses

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 o} X N CH,
| H
~N
N N
H H

and, in a second step, admixing the compound of the formula (II) with p-toluenesulfonic

(D

acid in a polar solvent at a reaction temperature of from 40°C up to the reflux tempera-

ture of the solvent used.

15 2, A process for preparing the compound of the formula (II), 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-



mula (V) at a tenperature of from 200C to 600C and adm xing with

4-chl oro-3-trifluoronethyl phenyl isocyanate in such a way that the reaction
t enper at we 20@aB419t exceed 700C i socyanate to give thepcompeawsdimist he
formula (11). 3. The process of any of ehains 1 to 2, wherein the conpound
of the fornmula (V) is pre pared by reacting the conpound of the fornula

(I'V) with 4-am n I r of
any of clains 1'\?9[}% Bv%%ﬁggpgocﬁmhﬂgps?gggr“% |q %q}e??egﬁgnégn%ounrg dg%eﬁ?le
formula (V), theexadeO%Qisocyetiatetmglvedwpemn@lmdfofﬂhéoriwlarfﬂba (V) is first
precipitated, iso |ated, dissolved agai n, adm xed with a base, and then the
conmpound of 5 the t t ess
of claim3 or 4, fwe?sné EQ% of Claﬁlgéuﬁ{ of tlr"le% ?‘g C%Fbl?n? olf%kl fgﬁ?)url;e- 39%
reacting the conmwlrwrwctmmeémpwhﬁof(thdﬂoymwa(-lm (pr) vvlth an aqueous

nmet hyl ami ne solution. 6. The process of claimb5, wherein the conpound of
the formula (H') is prepared by usgpg a solvent inert toward thionyl
chloride, adding thionyl chloride §o 2-picolinic acid and w thout using of
di et hyl formam de. 7. A process f reparing the conmpound of the formula
(1) by reacting the conmpound of Ihe\forrrul a (Il') with p-toluenesulfonic
acid, which conprises effecting action in a polar solvent at a
reaction tenperature of from 400C Np t CCONBIOHf | ux tenperature of the sol
vent used and adnixing of water to the nixture.'8 A process for preparing
t he conpound of the formula (1) bya) reacting the conpound of the formula

(1V) with 4-am negheaginoplichbiauthomddiinga sarbaateamat e salt to give the
conmpound of the formula (V) b) reacting the corrpound of the fornula (V)

vvlth4chlor03 rlfluoro eto ive.the conp
the formul a*(1| )'héi’rfﬁoct?)‘s My P‘Fﬁe‘%éowg ’dm(.’) e Qrﬁ%ar ’SPHﬁh’ﬁ CE"PP‘} ?ﬂ‘
p-t ol uenesul f oni Rrriglh @v), e aeldpsrancbesr& Jompomfdeﬂand fognilb €V LR Tha pre ipthted, igo-

formula (1) by a ctln t he canpound of the formula (111 )
aqueous met hyl arﬁ)aﬁg’ %ﬁP'ﬁ? WA ?fl"b]irg%ewn’r?ebaé% ﬁﬂ‘g@ﬁ‘ath&“’f‘ nd 8%%@5“‘(‘@@), 18
10 isolated by crystallization.
5. The process of claim 3 or 4, wherein the compound of the formula (IV) is prepared by

reacting the compound of the formula (IIT)

X

~
N COCl

x HCI (I
with an aqueous methylamine solution.

15 6. The process of claim 5, 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.

7. A process for preparing the compound of the formula (I) by reacting the compound of the
formula (II) with p-toluenesulifonic acid, which comprises effecting the reaction in a po-
20 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.

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



b) reacting the conpound of the formula (FV) with 4-am nophenol to give the
conpound of the formula (V), c¢) reacting the conpound of the fornula (V)

wi th 4- chivonoesdsumisf | uor onet hyl - phenyl i socyanate to gi veTtdreoosonpasind of
the formula (11) and d) reacting the conpound of the fornmula (11) wth

p-t ol uenesul foni c aci d 10. A process for preparing the conpound of the

ot 2 et a ™ P fctod ! DB, of Mectotnlf 0y, iR BhnloBh o Pfbul BucheSLbal et

i nert toward thi‘on&ff'fi lé’ﬁ Rt OIS I'meth ram de and react i I ng
to gi ve the conpoubshaefsalt tagifeahaompogrdrof thefprmuéa®d,i ng t he conpound of the
formula (111) with nethylam ne to give the conpound of the fornmula (I1V), c)
reacti ng the coppound. of thefor veIhe
conmpound of the orre?ﬁﬁlé tlte\f)omp(c)l‘jndr eéh(?té"n\aatwg whthlh c%lﬁnﬁggw{&ﬁém@glﬁuﬁngl l(g Q/)
wi t h 4-chl oro- 3-tré)fahamtocgmtthg/émrpbmrq/dfthesfmﬂa’(ﬂbmdo gi ve the conpound of
the formula (I1) and e) reacting t he corrpound of the fornmula (I1l1) with

p-tol uegesm fom © a(fi\'c;‘,tgﬁ the compauncpo ee% @a (Il?r\}\Xthgft%luen guqﬁmi%’acfa.r 3 to 10,

wher ei n” p-t ol uerfesy aci

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

a) reacting the compound of the formula (IIT) 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

10 of the formula (V),

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

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

15 a) adding thionyl chloride to Z-picolinic acid in a solvent inert toward thionyl chloride

without using dimethylformamide and reacting to give the compound of the formula

(HI)’

b) reacting the compound of the formula (III) with methylamine to give the compound of
the formula (IV), '

20 ¢) reacting the compound of the formula (IV) with 4-aminophenol to give the compound

of the formula (V),

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

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

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

is used.



