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WO 03/068228 relates, inter alia, to the use of .the compound of the formula (f) 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:



N "CH A N3II (1) (V) In the first step, picolinic acid is used,
by reacting in thionyl chloride with addition of dinethyl- formam de,
to prepare the acid chloride salt of the fornula (Ill). In a second
stage, this is reacted 5 with nethylam ne to give the nethylam de of
the formula (1V), the nethyl am ne bei ng -2sed di ssol ved in
tetrahydrofuran. The subsequent reaction in dinmethylformamde wth

4- am nophenol with addition of @otassiumtert-butgkide and potassi um
car bonat e af s the ether of ifhe formula (V) whiich is isolated by
extraction apnd donverted—y fyrther reacton with —_—

t
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the conpound of the fornula (1Iy. F%hile the prBces&OMiGH| osed by
the prior art is effective fo&mﬁ?"@éaring t he conpgund of the fornula
(I'l'), when preparing this conpound on an industri scale, followed
by the preparation of the cogpound of formuem (1), factors such
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the criteria which aﬁ%l y in production and especiall@ in the
preparation of pharmaceuticals, and provides inprovenents in purity,
environmental conpatibility, industrial enployability, safety aspects
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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 (), factors such as product yields and process efficiency, safety and economy ate -

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-trifluoromethylphenyl isocyanate, it is possiﬁle, for example, to dis-

25  pense with the methylene chloride solvent-and to shorten the reaction time.
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compound 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 (Il) 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



25 The present invention conprises a process for preparing the
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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,



m xtures of the solvents nentioned. Preferred solvents are nethanol,
et hanol, n-propanol, - 5 - isopropanol, n-butanol, sec-butanol,

i sobutanol, n-pentanol, glycerol, ethylene glycol, dioxane,
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Suitable organic solvents in the reaction of the compound of the formula (V) with 4-chloro-3-

frifluoromethylphenyl isocyanate to give the compound of the formula (II) are nonchlorinated or-
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further work-up or isolation. Preparation of the conpound of the
formula (V): Variant A The present invention |ikew se

conprises a process for preparing the conpound of the fornmula (V) 15
by reacting the conpound of the formula (1V) with 4-am nophenol

wi thout adding a carbonate salt. The congaund of the formula (1V) is
preferably reacted with 4-am nophenol to give the conpound of the
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an aqueous aTﬂea:kdsemrinvaitiomykh\m icakeprisesl a pirecess forrpoaperingrtief comadaing ofht formaula (V)
aqueous §§)d|

by reacting the compound of the formula (IV) with 4-aminophenol without adding a carbonate salt.

The compound of the formula (IV) is preferably reacted with 4-aminophenol to give the compound
of the formula (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, pr;aferably 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 ten'lperature 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
precipitatqd 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



- 7 - hydroxide solution, and,‘ i f appropriate, adm xed with seed

crystals of the conpound of the formula (V). Subsequently, an

approxi mately neutral pH, preferably a pH of from6 to 7, is

establ i shed by addi ng a base, preferably by addi ng an aqueous al kal i
met al hydroxi de sol ution, nore preferably-by addi ng an agueous sodi um
hydr oxi de sol ution, and isolated by crystallizing the compound of 5 .

the forml a Hy¥oxidd Ebhﬂfoﬂ%d tiOapPrd teeadiﬂkddszfzm@ééarcbysﬁrsMﬁﬂualzdnhp%@ﬁdo@ﬂlefﬁfnnula
the acid Salé{?;Of t he conpoung

t he for 543 he wei ght rati.o
after additi %Pseﬂ‘@o%ﬁyamxemaaﬂy nqyfrel nreg earH Qfsfam ﬁ%c? i established by
tetrahydr of ugaifg b %asferlﬁgfeébl} bS( Qdd'ingzan daﬁeaf,ﬁéméml d{etzfl dfoddelsolifion; more prefefably

preferably from2.5:1 1. . Asuitahle solvent in the inventive
reaction to Biagding ﬁ‘éa%’é‘?{‘ﬁé%ﬁ“ ardr?w soltiopapad selytedby eryeiallingng the qampound of
variant A i shefofddohgr aprotic solvent. Preference is given to

di met hyl f ormam de, di met hyl sul f.oxi de, N-nethyl pyrrolidone, sulfolane
or mxtures of the sc&vents ment | rticul ar tﬁreference IS, given

to di met hyl fiBPHENP greblegatisfactorp ey A@turwft?lrfeﬂci driglbnf the eompaupd;of 81 fprgula (V),

al i droxides and al kali netal al koxi aes.

© give the Corfﬁwuélgt&ﬁtld fﬂﬁerfzﬁﬂﬁblﬂ of {eh%ymbﬁxﬁn4bmeﬂ@abam£edaaﬁ@%ﬁlhya&ﬁlra] is

" variant A are a%

Pref- 15er erftom 3:5tod %EW} %‘é foUls> orecPraferptiy frefa 2-5pde hddi um

‘tert-butoxide is preferably used in solution, nore preferably in a
- tetrahydr of UK aitablebsNenoOin. thd ifiventiee reRYGNoigite theRampduad of e Biniiela fNQiccording to

conpound, of the fqrmyl according to variant A _4-am nophenql i
used in h aRthA by dipp jc sgivept. Fraterenge isceiven i)mftPﬁmme@p gﬂwﬁwl sulfor-
{ more pref- au@bmryeﬂﬁ}npymoﬁdeha salfdlak or AifhrdsREthD &S eenis MeaAfonadPariibul@ prefdrého is
1 to 3 nol, efe[abl% from1l to 2 nol, 20 based in each case on 1

mol e of the formapide. or nul a (IV) The concentration of 4-
am nophenol in the reaction mxture is from1l to 30 percent by

- wei ght, prefsaltaid pades dm the hmeﬂtﬁepemiemtto tpivevh Odotnpouvidr efathe ﬁﬁnula (W e&vith

Bormound of "Bl Rri £ 5Pl X35 Bl Rar o B F S O .

- formul a (4 V)erantd B givemto podiasiat Odrt-hutbxtdbﬂ’oﬁﬁsﬁiﬁﬁ&ﬁ&u@ﬁldmtﬁferaﬂli used in solution,

appropriate with ‘%‘q’g]:!itl on f a hasle transfer catalyst. The reaction
of the conmpdUUPEFr é“ﬁ?f’ frg utie™ b 4- ami nophenol to give the

- conpound of

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, preferébly from 1 to 2 mol,

20  based in each case on 1 mole of the compound of the formula (IV). The conce,htration of 4-
aminophenol in the reaction mixture is from 1 to 30 perbent by weight, p:r]e:ferably‘ 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



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
tenperature of from:25C up to the reflux tenperature of the solvent,
preferably at from40 to 90C, nore prefemably from50 to 80C, within
from1l to 24 hours, preferably within from2 to 15 hours, nore
preferably vmotnbwundfof(ﬁm fmiula (8 dompared tol the pristest, tie aaizihdaﬂ\wtlﬁ damgdnﬁﬂ of the

oriorart,  CRE PR B e Ao R piRA TR teop 03¢ e Smpound of

preci pi t at edhe foemilaf\ dh isotlitaidylcwedlliagiat.n, adm xed with a base and the-
conmpound of the fornula (V) is isolated by crystallization.

compound. of "ERETPaREEh bl R BiFFL B AL Ao iPiiRy Bt obhuit 5 by
conpri si ng tdeelingairgreastich miﬁcm&anbﬂsiﬂgxheco@Wunﬂofﬂae foemple (\altua&mpémﬁlfecwfrom

or of or abl y. AU EBUE i AP Gt bt PR e RS v i Hasitly g caveos

m xture, in l@dmlshlta'lcV\Ebjd sélation, td thappdcdat mditere, mhack anwer gat)rie aﬁﬁroﬁi@l@, the

referably 40 nor e fera eded. Stirrin
(F:)o nti nued yf ctFm'EfbAt"lr% °&®E(§@Eﬁf§&1%?0§$’é?°éﬁr§/pﬁblys é % ‘S%mxge’e%‘?frn ét"f'gﬁa s squtigped
salt of the feoumoun Hom‘ﬂ‘ piefegablyasprtvl b doursyknd tlié)acﬁﬂ qftof &b Emnﬁohﬁi of the formula (V),

proti pi 0 e anaoy 4t bRt PGRCeE e BF S rid Gk pregpiagadome

: conmpound of 1§dlmedf ﬁﬂmﬂxaommn ofrthe ficdd sa&xﬁﬂml cﬁmpmﬁ of thea‘onﬂidlao(f\/) fid, @1 edaripfde,

5, preferabl ref ¢ |y
with an aqu %tit? “hg fo» pﬁfsfé"f%!} fs eétﬁa‘s a‘pfr‘@?"’e?’é "’@B\id}/ ithign
an aqueous &q&howmlhamml Hﬁircs@iewoluﬁam :ﬁdﬁdpie&eabm wtthlraﬁ aqﬁeowmdmﬂhydt&me
appropri ate,

st.al s .of, t.he coppoun 15 fornu

(V). Subseqlf‘glr\%?rgv an 60 AERiEady 1 FRRIPRT}e: ﬁHc‘j Siff‘éfyé %itﬂ% °aF°'ﬁPP"6'F of the
~fromé tnsl Z frﬂnﬁ]ﬁ&)?ﬂﬁhsgiﬂadlygyn a@elm@t@ﬁmtrapplefﬁ?ﬁ}abrgldoyﬂaﬁdigggs an7, is
, aqueous al ka roxi de_s ti nor e ra ing an
' agueous sodi Y 'ﬁﬁ"ﬁéﬁi@é%ﬂ kass prefe lyﬁﬁdg‘??ﬁaﬂnc?ﬂwgiﬁi'&ﬁd’f“ﬁ' M%l"bcﬁﬁﬁlf“&’%( xgre
is isol at ed geferatily by &ldingzabiuabus stiirh BfthdxideRolaton sha s fcbmpduad aﬂtls{éifoﬁmﬂ’d@f)
tetraal kyl anmp ﬂltu‘m’ sal ts. tPr eference is given to 20
~ tetraal kyl athBATEHTTEHR G281 el mal kyl anmoni um chl ori de,

tetraaftcyl ammoni um i odi de, tetraal kyl ammoni um di hydr ogenphosphate or
- tetraal | cyl it Lphadeyd-m@enewil}fsat are Ratdlkytutinsohivpr eﬁl&r emelereha g;i ¢ien to

i to tetr ty, nlum ogensu Swtabl iin th

" inventi \a/ngreta Eﬁ{ @“’Wé {fhﬁﬁﬂ REmgpiog, & ]F’Bg W”‘H’é‘@&“ﬂl igdjde.

© to variant Betaal&ylarhhm;lh:ardihyﬂtdga@hosﬂharebhydtraswmmﬂm hydrogensulfate Particular

' di nethyl forna .sul fol an rrolldone

' tetrahydrof LPF?HB%’F '?"ﬁ?%tg‘?agh% 'Ehﬂf ﬁ%nt i oned. Suitable with

. preference are toluene, dinethyl sul f oxi de, di et hyl f or mam de, :

" sul fol ane, Nuitabidspivets irothe duesive teattioalty givothe campoond ef the fotroule (\)facdohiing to

tsg![ Ygﬂ;gr g?%h&'?eé’ artP %lfkwa%maacrs, %gn%fth?[ %Qlfo?ddle,s d%e&?ﬂor%%mide, sulfolane, N-methyl-
25  pymrolidone, tetrahydrofuran or a mixture of the solvents mentioned. Suitable with preference are

toluene, dimethyl sulfoxide, dimethylformamide, suifolane, 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) acc;:)rding to vari-
ant B are alkali metal or alkaline earth metal hydroxides or alkali metal alkoxides. :P_reference is
30  given to alkali metal or alkaline earth metal hydroxides. Particular preference is gigcn 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 netal hydroxides or alkali netal al koxides. Preference is 30
given to alkali netal or alkaline earth nmetal hydroxi des. Particul ar
preference is given to sodi um hydroxi de.gt potassi um hydroxi de. The

base may be added wi thout solvent and/or as an aqueous solution. - 9
- I'n the inygmei Mﬁnﬁ@%ﬁdﬂ@ﬁ\ té gvathve;oﬁlf@n@@mmum (HhRedr@ifgny @nﬁﬁ()B 4-
i s used in an amount of from

according to varjant, B, 4- am notrfgeno
0.9 to 5 rml‘”m“ﬁPlé‘?f“élr'%ﬁle? i #p ampugh RS digm G1 tor} Bph prefegbly ingn amops af from 110 5

preferably fudpmicke far@fe?awqiom ﬁtad; hélCan@ ARDale in AN aSTRAYHE frdd 1 mel araermy
nol , preferablyfromlto more preferably from2 to 5

based i n eadlTckHed mah “P“hﬁiFfémb‘V frpma 1 Hiplobaser i pach cosen § wl‘mrfae (qrrwyund of
The concent rﬂeettbmmmvﬁmoﬂ&m?&mbf 4—511153}3%1{0??1%&' Bakit ﬁsfxuﬁ@,s S § %0 Ber-
to 30 percent Brefera é rom5-to 15 1gercent

wei ght - and top wﬁl@btnrrpf‘ata iyiiroBrS to1}5oseeatby eiahh and B eqrcenraRnaf thedase dn the
from5 to 3QeRRinGRRireRY RS W0 er:Erﬁfb? t}’prgféﬁ FohS tiﬁ? B&E&?Wwé?%st The
wei ght. The anmount of water in t e reaction mx ure Is froml

percent by WEPYH L wterin dresaction mixtirols figmp b 13} pesgent byyweight.praferally, frem 2 to
preferably fp 9&1:&})% b w@@mp%feed?éfe.gmy \ﬁ%ﬂng;h{o 15B8364 v9 revetghf bésea)umhe%om of

sol vent used. presence of hase transfer’ cat hase
t r ansf erlOc aselvgps t‘seﬂ sln theeresprte gha BTWT@T cafalystythe phase @‘a@feﬂmﬁtﬂlyst is used in an
preferably fh6ih: Of florh 8.1% 5m'3pk femryefrom (ﬁ f?)r(ﬁpllngl ﬁl%@e@ergbﬁ ﬁ’or{;’{]%t({r@ﬁ mol,
based on 1 nole of the conpou ]3 formul

concent r at i dasedonlHeolypphthe C?IFI%WBC? éfrthQ: EPETa‘F[y V)i Hletch@cem@ézev pbthe phase (ransfer
i's from 1 t QudiSetREME RAbtioR¥nidfeie Wikom PiofseRBlby We FefabiydroRes £A8lperbeh
wei ght . 15V\h%n§st et mhyd rlofurlanel S (:Jnéed a?ea so?'rve%'m ﬁrr? thé’ |°ﬂ€fefr?t|@ee '
reaction tobgw\‘?@htt he conmpound of the formula (V) according to variant

B, the weight ratio between tetrahydrofuran and water is preferably

from 99:1k t aviRQ tethydidrerh® isalbd/aslal OREMA i the ieRle $Qetioh6 e tiRIcoRp&AE BE the
in the reactjion solution may, for exanple, be added in the formof an

aqueous sol dermyl (¥} acsording fo vapians Bathe peight reffo Q“’Wée't@ﬁ%éfﬁﬁm@fm@ Pater is prefera-

formula (1 Vily #h 33‘&0%0@)%%&&9%% 1) tblgh@wmé vﬁ&FBfeke%?ﬁ the @M&%ﬁmon
for preparlngthe conpound formula (1V) by reacting the

conpound of MaOFFRARIPde pdded jn the form efan apaens salutistofg baird ne sol uti on.

| nstead of the aqueous nethylam ne solution, it is also possible to

use gaseous p@ﬁ,ﬁydnmﬁaegmﬂ,dﬁnmfdwfomlaqn?pl [ fy t he workup and the
further reaction to give the conpound of the formula (V) conpared to

t he pri aV.arThe pReentiivanis hmmydoﬁamlsaea@ﬁdces& ifo}][préparu;gﬁh& E@hﬂoﬁn@gﬁhg&ﬁ?ulé
or gaseous am ne or ne cr.u . uct o
the CompoundaPY ISR e AEmEPird T0e Gy BLLD I A Boer S BTy e Sl

subsequent reaction to give the conpound of the formula (V).
Pref erence ilsstegd vithe dqoecuemethylaginé svlutivg it iy alehmassiidekonmd faydoanmarkyldntinean
aqueous solution at a tenperature of from-20C to 30C, preferably at

from-15C t ﬁrgg} to g?nr ﬁfgq{lel Wﬁ)in?bb%&i th[ep {Pacn%iq 8 ive tﬁQ Cmp\%ﬁrpofttl&efonnula V)

conmpound of f'or mi I SSO ved or su
wat er - i mm scpippagedde the prior art, an aqueous methylamine solutlon is mltlally charged or gaseous ‘methyl-

25  amine is used and the formed crude product of the compound of the formula (V) 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, stirving 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.



30 ganic solvent, in such a way that the reaction m xture does not
exceed a tenperature of 60C, preferably of 50C, nore preferably of
40C. If appropriate, stirring is continued at a tenperature of from
10C to 30C, preferably from 15 to 25C, for up to 4 hours. After phase
separation, which is, if appropriate, eaged by adding sodi um ’

chl oride, the conmpound of the fornmula (IV) is isolated. - 10 - In

the reacti orn ee réddGonCaTROISRPGoRH of R férir with blethyainin, (RBE oa:m d¥he for-
t he conpoun is prefer

d of th for used di ssol ve
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forrrula(lllﬁélntoluene and |t to an aqueous net hyl am ne
sol ution Wé‘f"ghttm?‘h‘lcﬁ“‘éi’“ﬁgﬁ ?ﬁﬂ‘ﬁ’@ﬁe and water in the reaction
m xture is from2:1 to 1:2. I\/Ethyl amne is used in excess,

pref erabl y iThe agightratioetwbn fofums add watebin MR reactba sfituieis feaaeh 1 €asEe on 1
nol e of the conpound of the fornula (l111). The concentration of

met hyl am ne he reac l.on 10 reis fro to. 3 ce

et O 2o o hund § B 7B By e 21 BChee el epen
t o using t hd mekrpotie domgouid ef the forahia ('(I]l)\ﬂ)he\bbrtchﬁutloxi SOmathyl@iind ﬁlt’h@hﬁaction
- subseque re cti.o ve t f.th rrula :
~ phase selg)arzﬂf Wl‘“g(’d?g g’J&Pa?“Bs% gdrF@ y §o0 FPl[d’effﬁ‘Etb&\é%ﬁggtu ng the
crude product of the conpound of the formula (1V) by fully renoving

- the sol vent ,Prdference éstgimm tassingghd ¢om'pmn§®ftllé fo@rﬂulhmhhhcmubsleﬁmeimthe subsequent

L 6f ¢ he compatisifh &R TR e CHOATRE it e ekt Blefefio i
. st orage- st algiven foowtisdatingtie cafde @mﬂmﬂl pf thocompaaittpf the fanfhula V) bpfuilgiteﬁmwbythe

fi1solating th

- wherein

drochl or.ic. acid salt of
conpound ot P8 ek vy € 1%ch & UG e S G Bt Rebeng pbfe
crude corfpoderchubi(Vi.he fornula (I'V) is adm xed with an acid,
preferably with hydrochloric acid, nore preferably with 20 an aqueous

23 hydr ochl ori that the reacti
. tenperatur e%%gfggar%%ﬁ Ogtgg%:gcgﬂ Oglgi(?%{& Sre eye\l%’) BE TR 25 op é?t%ho‘T (grm, ¢y be
" After cool i rfectednfor Mlesdhnpromme,flgnmbhyg ttuhmchyltlrpﬁm{rhy the hymocﬂloeaidd salt
~ of the conp e b II| atlon
Prepar at i on%gg1 g epécug(?rﬁ{)ﬁ%% ?‘ W #’ this eﬁé) °f‘h‘%“‘§“¥ ° n"vceo"{m"nd of
| i kewi se Coﬁlpﬁl’fpslalilﬁ @V)os edreizsi Wit anpeidprefemigy whbhmcpbum ebld)ﬁnwmeferably with
- fornmul a 5 h | |

02 g%&a?us hﬁ (%h'ld?% ve\l/g.lfl 86]?(& blﬁ ch%g\{ gthw &;ééﬁegsc%hlg {e%n&)ergtﬂ e%g)ﬁ%gf exreed
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- di net hyl for Lde. e a hecampound. of
' the formul arz?ﬁ'?%f d %{t’%g{g ﬁlgrﬁ c'cl:1 La;?:tlttgp fP}SH | stlf‘fq ﬁ*é’?’g%dﬁ%ﬁg'a
Preparation of the compound of the formula (TIT):

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 (II), 2-picolinic acid is initially charged in 2
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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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 continued at a tenperature of from40 to 110C, preferably
fromb50 to 100C, for up to 24 hours. Thejreaction takes place, if
appropriate, in the presence of a brom de com' pound, preferably

hydrogen br oghuslg, grdférﬁﬂlbi H{BrdYeR B ckifide, ﬁ&ﬂxhﬂﬁbrhfd@ né‘oﬂliﬁm RS HothSeiH BRmeS; 2-

2- picolinic og‘ drobrom de or thionyl br om de, nore ‘preferably
hydr ogen- br dHfofaic a?ﬁéwf!rg%romdear ﬁwmwﬁta@ﬁa?ﬁrﬂéfefesabbz Viireeen brpgide The use of

cooling to 3d1ﬁ1&ﬂ@ﬁ)ﬁﬂémlﬂ@ls@%1deﬁqﬂifte?mﬁé B2 ténipertulddE, foPexdfible, ttdaf10°C to 40°C,

vol atile constltu nts exanpl e the sol vent or t esi dues of t hi onyl
chlori de, ﬁ@w&stﬁlfeé\slfoseweﬂsﬂy selyenhpfgesidupipfahionk ehioride cvrremened pref-
conpound pf érmyﬁ ﬁlyingamhamIaadthseéﬁdomofm%rﬂmam%l&mound i S

added t-o the reactlon solution at the start of the reaction or after

t hi onyl chl ori g’? addition. Preference is %Fven t o adding sodi um
broni de, pot ¢ oBmpwd irddedp ghewsactign splutinn e the iRt ofthe Fepctiop of #fier thiony!

reaction. Hydhopige RddMida PR rentdis pB%AMPARING Sodtur Bfonfde, ﬂ&as@ﬂnﬁﬁ&ﬁ'ﬁuc o:aﬁloﬁyl
solution, is preferably added to the reaction solution froml

hours, pref eFBI 2kthe, et of the rrassion Jiideogerppromide, forrxamelp ave gastir é‘h‘ﬂ aceio acid

chloride. | rboluh@n R$ gR|MY fAedto thb FeaCMIFPRMAh @bm! 1hﬁ> § R IpfefdedBly from 1 to
particul ar pref erence. | s given to addi ng hydrogen brom dé, in gaseous

formor & 2 Wyrsutfieptdditian eifhionrcklofidedr ogen” bromi de solution is a -
sol ution of hydrogen brom de in acetic acid. A useful solvent in

the prepar atlaie @épatakién 60D uldf oftthefofrulATTINR pArfidular preFerancs & gh@Rtto adding
i nert towar dhyéSt hi.on

|, chl or refera chlqorinated aromtjc
hydr ocar bon, Y6°8% l?ﬁ"‘éﬂﬁ'r@ @6%°qurfgmpefrﬂ5&r%°ﬁ'3¥'bg* Shitg T'IBX‘#‘%GH?W&SPBBW s a
mor e pref er apluiocdfingdofaniaig: in et @ience is given to dissolving or
suspendi ng the conpound of the fornula (1Q wthout isolationin a

sui tabl e sol yen refe bl ter-inmm e, .organi-c solvent
For  axanp o &g st i 82 rbearstof of B ot g s dhsislolI) 3 2 Sotiet e o
met hyl t el§ ahtidnyfchboside, pre€rdbiyl a tlddrinatod hiphmatid Mdfoc@borg bt ® hipha@waiting chidfnated
preferably toluene, . a n the subsequent reaction to give

t he conpounaa?‘Bffla?‘fﬁ%dr?c ﬂﬁl"&"%ﬁ%’ﬁ%} cHISIPYPTR% i's used in excess,
preferably in an amount of from2 to 15 nol, preferably from2 to 8

nol , nore prixéfercadsliygitanamiizsolving®r sospendibgithe compouraiaod the o laqil) Withauk isclhtion

2- pICO|InIC aC|d n moupt . of from O,

to 0.5 nol ra g},uéalbi_%f)ﬁeqt,r[%efnraai 1rt %wgfergm%ﬁcﬁgbggw o vent, H)r exa.mpIe xy{nne toqu-
ene tnﬂuoromethylbenzene methylten'ahydrofuran methyl tert-butyl ether or chlorobenzene,

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

(V).

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



25 each case on 1 nole of 2-picolinic acid. Sodiumbromde is used in
an anount of fromO0.1 to 0.5 nol, preferably fromO0.1 to 0.3 nol,
based in each case on 1 nole of 2-picolinic acid. Thionyl bro- mde
is used in an anobunt of fromO0.01 to 0.2 nol, preferably fromO0.02 to
0.15 nol, based in each case on | nole ofz-2-picolinic acid. The
concentration of thionyl chloride in the reaction m xture is from30
to 80 per cenhiohy biiddh theREREGH RMtivn fsiim d19td M, FRfRBICHRIM 00Y toip8Rdint by
and the concentration 30 of 2-picolinic acid in the reaction mxture
is from5 td'#percent by weight, preferably from10 to 25 percent
by wei ght. The concentration of hydrogen brom de in the reaction

sol ution i s The @resét MvérBiod Qompris@f pfradads)fol ﬁrﬂ:mlﬁh the céripoind MRS RRhulPY), if ap-

wei ght, the concentration of sodi um bromn in the reaction solution

'S from 1 t GRS sesefiaBpisolinRaad pyresstng itk ditny biplogids tpave tgompound of

concentr &t i Qe fofmulx [ﬂ-)zasdeicﬁb@%herbl’r@ﬁ&dﬁ& bfthé Efnpb AT IR, mham]gl)@rifa .
from0.5 to 10, re%erablyfromo 75 t percggt by vvelogt ppro

present i nvERRtE SiPseayeRtly iragtingthesomponnd °f ‘B‘F f"ﬂ i dl) with dnpgueosspestilamipg solu-

the formul atpohle gwefth@dampw.ﬁmthamm@m awh wscﬁlbmnaermpxegmmh GftﬁGéd?anﬁhd of
reacting V\nththlomchlorldeto gi ve t he conmpound formul a

(111) as dedie Jelif 2ppeergiats subssagently reagting “&ﬁ?ﬂ’@%‘d oéﬂletf?r@uhdwmlta 4-

(Dh)", if aRﬁﬁr@Pﬁehé‘ltt@gﬁb'@lS eaﬁb%nﬁd Afu{eer&ﬁ:marw)asfaescﬁwm9awdpre§arilbﬁofme com-
formula (I'11) wth an aguegus étamne solution to give

conmpoundfof PeY Offawﬁennala((W) S%eq Terqbiag thy Serapoundopf mqlaaﬁ’{)o*ﬁthﬂwblom-

conpound of 3tdftudéh *I\ﬁoc anhtt a.@ﬂHQé’rfb@c[ hrﬂfeﬁ"ﬁéﬁ%ﬁﬁmﬁé %ﬂp@lﬂﬁto'fﬂﬂ for-
t he conpound of the orrm 1’ - am nophenol give the -

conpound of m%@ow nally Wctwg %oewptwécpfemofevnulqa%pvaﬁhawbﬁnemlfovlﬁ@cld as
com 10 pour&@scﬁf)edtuh&rf'ﬂ-éﬁkﬂt@n6Memm§éﬂﬂ§@ﬂlﬂ@ﬁhﬁlﬁaﬁiﬁam' ng the conpound
of the formula (V) with 4-chloro3-trifluoronethyl-phenyl |socyanate

as descri bed nder "Preparation_of the conpound of the fornula ga
and final |y Fredecs Feitende & BRprstinpraaripghe F?J?R?H‘Fda°f(ﬂ|‘q fprrgla (D, Wherein, n a firs

p-tol Uenﬁﬁ“'sfeﬁ Nthé catpolinSf ©e SThbIR §W) 1H6lRfed With ARAIRS-3-BHubfome MR- phenyl isocy-
compound of the formula (1)". Preference is given to a process fo

preparing t [#Bate Brdenshipripfted arganicspiept dnepttywardseayanates, af W"'B}P?fﬁtﬂ@tab“e 15°Cto

give the compound of the formula (II) and, in a second step, the compound of the formula (TI) 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 cfystal;
lization, secondly reacting the compound of the formula (V) with 4-chloro-3-u'iﬂu6rometﬁylphenyl
25 isocyanaté in ethyl acetate to give the compound of the formula (II), and thirdly réacting.‘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 reacie.d 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 (I) and, in a second step, the compound of the formula
(ID) 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.



15 step, the conpound of the fornmula (V) is reacted with
4-chloro-3-trifluoronethyl -phenyl isocyanate in a nonchl orinated
organic solvent, inert toward isocyanates, at a tenperature above 15C
to give the conpound of the formula (I1l) and, in a second step, the
conpound of the formula (1) is adm xed.yth p-toluenesul fonic acid.
Preference is |likew se given to obtaining the conpound of the formula
(1) by fi rStPaﬁﬁﬁQIﬂréf&eﬁcQ?s mwgegw%qumghﬁ caaﬁdma@ftﬁé oM by fi frs eagt-
4- am nophengl w thout addi ng a Carbonate sSal Ive t sund of
the fornul a %&84-Pigeltnic goid iapsolygtingrtdowssd ddonyl flaqridngyta%nwywﬂ@ lotide and, if
acid salt ofapfbfiatO MBRHE c@fnp&ﬂ@ td QUM Sonfp¥ind oF ﬂ{enﬁnﬁiamn&@ongfy adding the
tetrahydrofuran and/ or wat er dissolving it in water and

est abl i shi ngompayed gf the fosmple (I without isejation; digsolverin éelvppe im an anuecwh gethylamine
formula (sV) sbmtlamgtvahﬂelc% gblma,of&emdﬂaxm,ﬁﬁm Rt E%he%g Qg dr AL forfa

formula (V) w | oro-3-triftluoronethy I socyanate i n
et hyl acet at(B/)tV@thg‘rwqph@Obleﬁlwmwcmf atigee tp swpfﬁw aor(nnonmh dhe: fhimudy ¢Y), form-

reacting t hen%cmma cp&maﬂc id LRt oanddf'tﬂe f9fnfulh ™ Enqhyﬁah%é&'omﬂ drofu-
acid. Partic reference I's give proces eparin

conmpound of fﬁ\@d@bwﬁm é}SS(OIV)ﬂS it/ avater fmd bmsfablishlnm P Die@)om 6 toe?, csohmlhﬂjcom-
of the for mﬂoﬁld((}f)thé 9@)93 é%s‘alﬂlzélnoﬁhfog y ?Ea&tﬁ?fﬂ&e%h?%hw lﬁmla )

|socyanate nonchl ori hat &d or gani ¢’ sol vent nert

i socyanakles W@t‘i-tézlqr%w@latow@ylab@vles@mitg@ ufcﬂpgrppr@tet ktbylgostgie torgivedlie com-
the formila Gl ofmel frfiun Preadilpf 500 3 j

(rr)y is reaé%ed &At p- tg l'u anffon CEESP tﬁn a %EP%?;S%ng#%& aw“h
reaction terdelenesnlfenipfcid.r om 40C up to the reflux tenperature of the
solvent used. - 13 - Particul'ar preference is |ikew se given to

obt ai ni ng t Rge %&%@Hﬂ%faﬁ 1ik8isd ﬁ)‘é}'{?}(‘l&? a&?ﬁ eﬁxﬂj ﬂr%ﬁfm Cﬁ?%rh of the fg?flﬁlglgla

2-picolinic acid in a solvent 0 dt or|

t hi onyl chl éH), appippfiate srartaqsd'?%p?-wml@w apid by epaiting “ctbﬂpwhdﬂqude g! sr'ee thepom-
conpouncysof oL dre %Hnamm thesc?i%&PLﬂl%ry‘ 11138 of RECHRBRAP e Rirmbil: oy, if
formul a (III) wi t hout 1solation, dissolved in toluene, to an aqueou

met hy| am ne aBPrepsiatetshbssquentiygencting the campopnd.of the §srmulallh withen equ¢quyinethylamine
thirdly reaghjufih tug%, qwm%ﬁmif tﬂmnﬁmaw & &Lc\@ped’\ﬁﬁdg} i @ampd?m%m-

in the presence of base to give the conpound o

forming the anwéémf@mP'@ B0Y.d a@appna&fsulesn@etxtbmumhwonwn@dfoérhﬁ%qraule wy)
in the pres %&%mnn&pﬁéﬁﬁi&%@lfg%ﬂ E@Epo e MG (v Qib¥d E}ﬂﬁﬂ prepftation of

wat er and, est abl'i shin off from6 to 7, so atin

conpoundof t mﬂm@rrﬁmf@e(gyn%ey(\e »y8d sibbequently mctmgcshmonmyunﬂ@éme.fwgmtar{w
compound Of ey s lefnormebfiptody 1 <8 OLCa Lhddp RERE Yidom-
i socyanate i r% éppro‘grl ate}a}gp n%' r (Q&é% tate %g}bédll vg&?he co#r%%&ggﬂoéfom
t he fornulalwvmwfﬂﬁﬁ@ﬂ$ R y reactlng t he conpound of the formula
(I'1) withp-toluenesul fonic acid. The present invention |ikew se

Conpri ses a pRReRS & diveh tdosb%aﬁg 98cdnpSurdQFEe wdmluﬁf(mtﬂméte rréz&kr@ tilel chhpound
I f appropriate starhgﬂaéwron12 picolinic acid by reacting w

t hi onyl chl &f fdormy thfoarpipephenph withouhasdisg acprbomatsrsat r%lw-a@mpound of
descri beg URgEHrmuldy &y ﬁﬁcﬁ;ﬂaﬁﬂoﬂfatet ﬂ'@cl de%hlg%cfdgﬁmtﬁe oulnld lof the

appropriate subse uently reacting the conpound of the formul a
with an aqudemelaksy Maaﬁewec%@tmﬂhxﬂrpferm @d@e welse dissphyipsLinin wtertapd by estab-

formula (I V)hsﬁﬁg aiﬁs of fr&i£ d taNIRNatind ¥he B RlAdVT tRfforkhlR (02 lz%ont Jﬂﬁ sec-
formula (1V) propriate subsequently reactlng € conpound

the formila oe@lwawnsmhe&oalﬁ?ws SRBRGTmY () Wil 4 ehlore: romethyIphanyl socyanate
formul a (V) iRsf feepddd)edylupgdge,. " Preparation of

30  Particular preference is given to obtaining the compound of the formula (1) by firstly reacting 2-
picolinic acid in a solvent inert toward thiony! chloride by adding thionyl chloride and, if appro-
priate, a bromide compound to give the compound of the formula (IH), 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



20 the conpound of the formula (V)", and subsequently reacting the
compound of the formula (V) with 4-chloro-3-trifluoronethyl phenyl

i socyanate as descri bed under "Preparation of the conpound of the
formula My. Preference is given to obtaining the conpound of the
formula (11) by firstly reacting the cooppund of the fornula (1V)
W th 4-am nophenol w thout adding a carbonate salt to give the

conpound of faémmmmmuhaméﬁ&n@%he bfeseﬂwwfqnfageatb%mﬁﬁee&hﬁb&:ﬁtomﬁ férhSia
hydr ochl ori c aC|d salt of the conpound of the fornula (

presence of datf W%*FYGW&WW}W“ REthe pompgpndof thei farnujar (V) in erﬁem‘& étet-
by establ i shpyarofurdhan@bs \fvit&mh@oﬁvfhg?t’m vt A8, 169 gsﬁﬁﬁ%lﬁ%’f?ﬁ B ¥ebnDE tot7hﬁolatmg

formula (V) by crystallization, secondly reacti

e conpoun
the fornmul a thdgemppynd ofithe farppls () ltymrStaU@at@ pusthlvrrasting the s@wm@tf&mfwmula
i f appropy i gygwitel- Wbro@%h@&rﬁnetmaﬁﬁ lsEdI'}lnﬁfe nﬂﬁﬁ_fps{oﬁ%@ ethyl agétéﬁ.en to
obtai ning the conpound of the formla l'y reacting 2
picolinic acid in,a solvent inert tomard thlonyl chl oride by addlng

t hi onyl chl de gactiontare genergliycarisd jout ab atmgsphgris RiegRarec HAsYERn i iy dsogpspiblertpwork
conmpound Of - 4t figvate® pradslird of dt kddhoed prRE:ARB UoYexaAslé M d rinPSofFRMIIY baS. t he
formula (111) wthout isolation, dissolved in toluene, to an aqueous
nmet hyl am ne ol ution and reacting. it to give th npound of the-
fornula (I \/)T'Q"ePﬁfePH'PXF“P%@WHamPﬂQ 5@8M°%Pfﬁﬁé’eas of preferengeyr | a
(I'V) with 4-am nophenol in the presence of a base to give the

cgrrpound of me?ra‘sm rin]:ﬂeﬂm@\ﬁul fo®r B8 DYstiafed 1ﬁl)d€t§1[)®lith?ékﬁn@tﬁ%gﬁl@?ﬁngCﬁrefemd
t he conpgund of 't or mu presence of tetrahydrofuran
and/ or erexméﬁl?g@i‘l?ﬁs stgted Pthé";?s\ﬁié‘ﬂé‘fm%f'rtﬁfe latg {0 @5‘["'&‘6‘7@‘3 F\'éf{a pH of
from6 to 7, isolating the conpound of the formula (V) by
crystallization, fourthly reacting the conpound of the fornula 5(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 exanple in a range of fromO0.5 to 5 bar).
The present invention |ikew se includes all conbinations of the areas

of preference. The present invention will now be illustrated in
detail with reference to nonlimtng preferred 10 exanpl es. Unl ess
stated otherw se, all ampbunts relate to percentages by weight. - 15

- Abbreviations: DCldirect chem cal ionization (in M)
DVFdi et hyl f or mam de



DVSQdi et hyl sul foxi de El el ectron inpact ionization (in M)

ESl el ectrospray ionization (in M5) hour(s) mnmnute(s) mp.nelting
poi nt MSmass spectronetry NVRnucl ear resonance spectroscopy

THFt et r ahydr of uran Wor ki ng exanpl es: 1H NMR spectra were
recorded at roomtenperature using spectropneters from Bruker.

Deut er i um 5di net hyl sul f oxi de was used as sol vent incl uding

t et r ar net hyl sHbkédntigns:| Nt ernal standard (if not oth- erw sed
mentioned). MS spectra were recorded using spectroneters from Waters
and Applied Biosystens. The relative, signal . intensity is stated (in
per cent basﬁlon t he basi ’ef)téﬁfﬂ‘)".’a"""'zatﬁgl_(@ s performed using HP
1100 from HoMett Packar dimdthgfosidmidd t € conditions are stated 10 with
t he respecti rking ex %‘is. .

Prepar at i on#ﬁs‘ﬁ«{m- ch‘f}'gg Eié‘-ﬂf“t"defl uor onet hyf | phenvl | ami nol car bony
| I am nol - piBEnoxyl - N- met haldepy infpdt oniZaaiaossym de and its tosylate

salt Stage ]léSl electrospray ionization (in MS)

h hour(s)

min minute(s)

m.p. melting point

MS mass spectrometry

NMR nuclear resonance spectroscopy
THF tetrahydrofuran

Working examples:

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

Preparation of 4-{4-[( {l4—chlqro—3-(triﬂuoromethxl[ghenxl|amiho]cgbonvl)nmino[-
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



4- Chl or opyri di ne- 2- car bonyl chl oride hydrochl oride 15 Method | a:
2-Picolinic acid (60 kg, 487 nol) is suspended in chl orobenzene (85
kg) and heated to 70C. Thionyl chloride (262.5 kg, 2206 nol) is added
to such a degree that the gas evolution (mainly SO2 and HCl) can be
controlled efficiently. ‘After stirring aquoc for 1 hour, gaseous .
hydrogen bromide (6 kg, 74 nol) is passed into the reaction vessel

over 1 h . ThesdRatir19%. Ahet Hélfng kS 30°0 SRediMlR -
stirred for 13 sh. frter COO|cl ng to SOC,cexcesgc%ﬁlnon flt kﬁagorﬁ}gse{vﬁgnc lom

t he maj or it \peeseng e distillest of aindes musluegd preguse (iabvpcwdr 5 mber atrjecket teapperature
pressure (finet), Yass m25Qg)qpﬂde@&thm&§ﬁ tcﬁs‘ﬁﬂﬁfoﬁﬂs‘i‘@ﬁa%g)@nal v-galum%ba: at
(120 kg) is ad ed and The vacuumdistillation is re final

vacuum SO nijegketdemperaine 59 imperdestte remoys thjony e hfpride ptil r@mmewwed theimajeyity of
chloride stigd toru@ﬁeammlu@,@%; Q lmmadfea (ﬁ% rkg’} b chidk YSRRropfidifei2-carbonyl

t ol uene has agai n been - Qé. ,

4- chl or opyr i Oﬂéﬁlﬂﬂ@ahlmfm“s hdﬁfﬁgshgﬁas&elwlmﬂﬁd‘dutlog used in the
next stage as the toluene solution. Method Ib: 2-Picolinic acid (60
kg, 487 ol )aiddossyspended in chl orobenzene (85 kg) and thionyl

brom de (5.1 kg, 25 nol) is added. After heating to 72C, thionyl

chl ori de (200 kq 1681 nol) 1s added 10 tq such a degree that the gas

evol ution (ratifd ‘?"39@‘2‘ @H&B’I-@?)m@hﬁ Wependsdn shlprabengme (35 kg)ang thiqmybbromide -

. reaction nixsung, PS5 moyhs 8HEANARST Hé@ﬁﬁgesé 20, WibnyPeHor AL (100 RE 1%9rm31 :sfadded

: After, cooling to 20C, excess thionyl chl oride and the maj orit

. chlor obeH)zeﬁ% sutha degres fhat ey g@reﬁ'oluh%ﬁmarn%%éad Ms‘?ﬂubé cr(mrpﬂ%@i efﬂra@ﬂmﬁhe
, 50 nbar at kst mkepie hitkdguéntly ﬁéaed td SdeCaREstirbd Bor KON, Atfer 868 o@ﬂ"t ERess

f vacuumdistillati on is repeated (final vacuum 50 nbar at jac

~ tenper at ur e 8wy hiprideopad dhe {“80‘#‘&?5\?1? chigrebenzens 31y distlipd off 'éﬂéefsllei’llch pressure

- remai ni ng angndi REuliBi 50 hbaY athekbNBmpRAthIE 7§°C)/ Af’&ll?cﬁe gl@b ‘l!@ni? aﬁtﬁa al?@ﬁl@ vacuum
. added again (225 kg), the crude 4-chl oropyridine-2-carbony hl ori de

" hydr ochl or i dlstiflafion drgeertsd {finl yeeupm %Otr%hjéataagkftt #@pmtutre?ﬁé:)swomer t9rfemove thio-
Met hodi cjs 2-4gi eidrideistn ?éidaﬂur(gzﬁd %ekrﬁajora)?’gf ﬁP'tc)lueﬂE‘q\f&Pgﬂlgéﬂa ms%%ndﬁd&dsag&n

kg, 37 nol) are suspended i n chl oro- benzene
heating ‘to S8 kehphesude 4c°h!°£9wr&hne(29wr@nxéghlov@ztwﬁfefh}orlds lsawela tfwegaw as
a degree thqt,eﬁ,m,ega@n@,vol ution (mainly SO2 and HCl) can be
" controlled efficiently. The reaction m xture is subsequently heated
to 85C and stiEred.for 19 h. After cooling to 20C, excess thionyl
chl oride an jority of the chlorobenzene are distilled off
under reduced pressure (final vacuum 50 nbar at jacket tenperature
- 75Q) . Tol uermpitdidickagifl (2853 kg dBOmENshdisbdiund BRHD(SIB &4, i3 hﬁl)iaﬁbrkuép'_incﬁ&n chloro-

repeated, (final m, 20 .nbar aj_ jacket 1enpe re 75Q), in orde

to remove t Herwp aﬁ Sﬁjéﬁof‘ﬁﬁf&"%‘l"ﬁ 9 gOr gﬁﬁ’ﬂ‘?}l r‘i@"%&é‘ﬁ@g’ ﬁ%’i 13‘183 spddsd tQ ph a de-

t ol uene. Af tgede tha kilieqiaeevosioh @inl R8O Lehd 3R) dan bECbnivglled eﬁhﬁn? utle reaction mix-
0

hext ot gy e et RA s s seied R 10 W MRS coBisg™E 2o

chloride and the majority of the chlorobenzene are distilled off under reduccd pressure (final vac-

A the .
, excess thionyl

uum 50 mbar at jacket temperature 75°C). Toluene (62 kg) is added and the vacuum disti]lation is
25  repeated (final vacuum 50 mbar at jacket temperature 75°C), in order to remove “thionyl chloride
still remaiﬁing and the majority of the toluene. After toluene has been added again (80 kg), the
crude 4-:chlprc:pyridine-z-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-



30 4-chl oro- N-net hvl pyri di ne- 2-carboxam de - 17 -

chl oropyri di ne-2-carbonyl chloride hydrochl oride (approx. 330 kg,

I ncl udi ng tol uene, obtained from60 kg of 2-picolinic acid by the
process detailed in stage 1 / nmethod la) in toluene is added to such
a degree that the tenperature of the reartdi on m xture does not exceed
30C. After stirring further at 20C for 1 h, the insoluble

constituent S:hhf@yfﬂduiet-ﬁaﬁﬁnﬂ%hﬁﬁe hjﬂﬁochl%ﬂﬁ (aﬁpl'ofn 380 Uge mclﬁﬁilg rtoiﬁdﬁe Hfbtamed

phases have rated the anlc se i d wt

(90 kg). r*p 5&'@'%%‘2?/ ?f"ssgetg'gf Sotegs m?ﬁleifiaamta ong feadded o
aﬂdEd Tge rmqhoer ddg‘bee Qlfat lH&&etﬁ]ﬁl’dﬁﬂélef 1he redttidhinmikiGe doed n(gechE\:EBU?CQAﬂér%nmng
phase under uc vacuum ar at jack

t enper ature fé‘%lﬁf %gffg{"{:fﬁ e ips {ol @PWWWF%&?’B@?* afﬁh%rezct@a%%&r&ﬁea@e
i's thus abt phiechRsbedn sdphralddehe dr@nidPhdse RVAYMR Gath RLRA90kE). PdUetics pM?e%@pa-
I n the next stage wi_t hout further(gurlflcatlon 10The, crude pr.oduct

may be puri T8 &Ll sakImshiaride p addethel he mpority pfithe &liens isdistitippgpt of the organic

hydr ochl or i @h@e ivflder 2dced ,prel;s‘uQe (ﬂﬂh])vabtﬁmﬁﬂﬂﬁﬁrw fabkeBlepérhii SiSQ})aThe crude 4-
sol ution ofﬁkge cruge 4-chl o met hyl pyrij di ne- 2- car boxam de (500

2.93 ol ) N8 Y(’?Pdk'ﬁ)z oxamide 'éﬂﬂ'ég?‘é'éed( W Wge-ttfeﬁﬁs%bratvw@lorg# oil

the react i omndisXiedlithel fRrsstaptwithout Bfflerjflfificalibd. € Cco0l ing to approx.
5C, stirring is contlnued for 1 h. The product |s filtered off,

washed t h cet 580 a drle ressure (50C,
80 rT‘Dar\),\fo RA’& Ct%ﬂé'%) g“"( iegd vja the q&)’b}@&'ﬁ%}')d lsolateé)

4- chl or o- N-nethylpyrldlne 2- carboxam de hydrochlorlde are obtai ned.
m p. 166- 168@% hydrochloritheid (AR gf DEFRol 5,adFdvidvistirring B asoRitiSBof(thk: cruHe% chlofe-

! Th, b gyl sithiagite (e 397008 i st g2 Ko b g i e

E’S- H); (8 90 ]gpbnaturc%f the reddtion MiRtuyBodsot excbdd3§0°C. -Afted S&lih A \ipplox. SP@J-stlmng is
MtH (M= fr

e At o RRRBUTSRY b TP BT Bired ofF st i poaons B0 ) nd ed i fecgd

react i onlsvegpssdure GOTC, BY.miRY. lgthivfwagy iﬁgeg ESG‘E/; of theoay) of 4-chloro-N?nethylpyndml?-Z-
4-chl oro-N-net h I -2-carpboxam de (obtained starting from 60 kg
of 2- plCOlIﬁP%’é@g%h °$ﬁE%5389 ﬂ@%?}oned reaction steps) are adni xed
W th . '

m.p. 166-168°C

"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+NEL]", 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 ar¢ added successively p-aminophenol (56.5 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 rpol) is added to

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



di et hyl f or mam de (445 kg) and to the solution are added successively
p- am nophenol (50.5 kg, 463 nol) and potassiumtert-butoxide (273 kg,
487 nol of a 20% solution in tetrahydrofuran). The vessel contents
are heated to 90C and stirred at this tenperature for 2 h. After
cooling to 15C, 30 tetrahydrofuran (212-ig) is added and 37%
hydrochloric acid (116.5 kg, 1181 nol) is added to such a degree that

t hg t enper i-téquErﬂy @tﬁmh?ﬁn’ 1 ?,&ﬁé p.eaplmeu mﬁ&t ﬁ?‘ﬁt&cﬂl@ﬁ‘aﬁ(ﬁfﬁ? tgv%wmgfehﬂfydrofu-
subse- - - i r e eci pj tated product
T T e of gt e am oy es S iy inds £ rrt Froaed i i Vg 570 k) and
E |5r7r8) 3 )Af t era pil Modff yg RO3.5 gsmalflrsmaugﬁany&t @b;sg?b&cﬁch 10% wflﬁlﬁliﬂl H@ﬁi{ié’\@ﬂ%'bn
g) an rom |sea|se|n ia a
by adding 1 @é‘g{ﬂ% g‘F ﬁ%t@éPlﬁf“f“dﬁse\e &g 3v1ihghe Gtiecomppund ((hy kg)igpd subse-
pr t he5$ol tqhe:mga smrseds&emﬂtd fnm%dgw&maddmdnloﬁmem«amgﬁﬁ h§drkﬁ]gle s%ﬂxdonh(lls ke,
subse- qu stirre or m n ition of further
10% sodi um ﬁg%ﬂ’%& S'Ftﬂlflll(;‘rlesﬁaﬁlfhesl?g’ﬁ%f%mr?dﬁa%? the péxtyp isyitimed forp further
est abl i shes 3@ nihl T shspen¥iod id Hitefedthd sélASs Whskbdwith HistilRl 'ﬁafe?@Sf) Qé) aﬁd dried at
further 30 mn. The suspension is filtered, the solid is washed th

distilled wiPRpx. é@éb“'lé'g') redyrad aressuy- 24 kEa(BbMi thegry overtwe stagsglefdbe e com-
pressure. 9ok ateldbbhie. t heory over three stages) of the title
conpound are obtained. 10 Method 3b: In a reaction vessel, approx. 93
- kg of CI‘Lb -C I3 ro- N-nmet hyl pyri di ne- 2- car boxam de ( obt ai ned

startin of 2-picolinic acid in the abovenentioned
. reaction steps) are adm xed successively with tetrahydrofuran (350

kg), 4-ami n(hphmaion(ﬁ&sn appgox. 53 kg 6Dmde 4—(&ﬂ(ﬁ'ﬁNhheh1ylpyhﬁm8d:wihmide {obtained
hydr ogenSul f @r i d SO.dI

droxide (29.1 kg,
756 mot) _andd HRRE 2 PR O b opg L Srepp st fvied st
2} ;(t ure i |S hﬁal?adtlzattaraﬁ%}’&ﬁd (30ikpY, de&i:pﬂehcg?ﬁ&@gg?%ﬁﬁlun &%lfaqv lblj&ylli}nmomum
er cooling,to oL c aci mol )" is

. added to sudFreEa 8‘%&5&‘( Péﬁ’g?f\ B sr‘?{l‘i?"g{"ﬂ’rl@dé?f‘% ﬁég‘r}@a%%'mp Wl 267 Seddium
" does notl5ex hedrokidbsclutibih (6513 l@ T34rmong The rhixhued is hedtedko B5°Ctdne sﬁH'eﬁQt mlstts’iﬁ;ﬁﬁk
ot 15 ke L an sttt Lt (00
t 23 pH (2)f2 1’.5hegr€6 thdt tlfe&em]&raudg bﬂ&hﬁldadhm fnfxﬁ?ﬂodbgs i&deﬁcéﬂsgc 5\&& stﬁ:@@ fidher for
addi n 0,sqdi um oxi ut,i
m xt u?e i's é/é‘eﬁlsd’pre e H@d'f o t5 te@gﬁ%ﬁ&%d B’ﬂ{l&b""‘hy&%’%‘%@o&g‘ﬂ} #ifighthe
- of t 2|2 5% s Odhlumbhtypidsdmﬂl leke beea distohed in vedler G20 l%ﬁ_flt_hd’ﬂﬂ Of theSmisrd ik Eti}lﬁtid to from
ot rred Pl A oa0 20 85 AR sitethdfcioe SIS P med mopminue
‘_ ?1‘5 1;) - W]écis hefl is/detded wth Qlie t(tlb%mh@)xd 0slkgy dn&@helaﬂdlﬁén Jﬁgggﬁﬁ?ﬁ?ﬁ}?&’dh@e solution
i i na u 0 eory qver
25three st aéi‘ﬂje ﬁprﬁbeés gqmi P%edeaﬁwﬁé fgps %Pﬂa.b @dma'ggq F@qﬁusnsp%ws stirred

Z r ¥s}_;| séHmﬁmheﬂﬁﬂi 5,106 theIptodbbeRs {ubéiibn 4 NHZﬁl&Oéa Mhshecﬁw*h &atZﬁ(lmcg) dnddried
quartett, J ”“@@dpﬁﬁ PW“‘%&B rfgtf“é)"a"“?moﬁ’% ar)- Iﬂ'ﬂ“? wﬂy 8% kg (7—‘b/° ofjthepry over

5-H); 7. 233 (tidee stigesy othdHitle chipound ke obBinddus (ight drown2nbtalslz, 1H, 6-H);
- 8.78 (br. d,J= 4.5 Hz, 1H NH) 30 MB (El): me = 243 [n], 186

(M CONHCHSI o, 1995-116°C

"H-NMR (DMSO-d;, 500 MHz): 6 =2.78 (d, J = 4.7 Hz, 3H, NCH,); 5.21 (br. s, 2H, NEL); 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.



- 19 - HIPLC lInertsil ODS 3, 5gm ID 3 mm length 25 cm (stationary
phase); flow. 0.5 rahnin.; 245 nm eluent A neutral anunonium
acetate buffer, eluent B: 20 nL neutral ammoni um acetate buffer, 400
m, acetonitril, 400 nr, nmethanol; |inear gradient 12.5% B-> 10098
(15 mm). Retentiontine: 12.6 mm; Parity: >95% 5 Stan 4:
4-{44{1-4-Chl oro-3-(trifluoronet hvOnhenyl | am no}carbonvl i am nol phenox
vl - N- net hy| BJLC dnertsR -G ) Gpenilad mm, length 25 cm, (statlonary phase); flow: 0.5 mL/min.; 245
4- (4- Am nophen AN )é|- -ovri di b 215
i s suspende ’i%ééeﬁ%h I"ggt%:ﬂgt én@%&?g&%%ﬁgﬁﬂ e sugd&gﬁ%ﬂk?%mﬂm‘é{? é‘%fta)te
to approx. khgfer, 480 @hlacﬂtmutﬁl, #00 L methanel lihgak padient [12.3% B 5d09%4B t5anif.50
kg, 226 nol), dissolved in ethyl acetate (58 kg), is then added to
such a degrgg, { is kept bel ow 60C. After cooling
to 20C wth?neﬁtﬂﬁ&méﬁgﬁk Xt ur% %'5,‘559’5“ rred for a further 30 mm and the
product is filtered off. After washing with ethyl acetate (30 kg),
t he prodbict Stagediri ed under reduced pressure (50C, 80 nbar). 93 kg
(93% of theory) of the title conpound are obtained as colorless to
i ; Sfrbohh MY ]'PW&Q_ Z}-gigneélﬁrgaquzine-

11-1, 5-H): 2vahgxamide J= 8.8 Hz, 2H, 3'-H 5 -H): 738(d'J’—2'4Hz’
1H3H) 7.60 -7.68 (m 411, 2°-H, 6 -H, 5"-H, 6"-H:; 8.13 (d, J =
1 9 Hz, Q_éﬁAmlnb%hen&yﬁN d%yl-ﬂ-pynﬁin@cdﬂoxaﬂﬂe (ﬁ'ﬂg, 285 %11;1)(1&i 5HS endél:l in ethyl

Hz, 1H NH qﬂé 1H, NCO% r )
(ES!, @)(14%géand @55uspm§1q]1 is c}@ agprox 40 C. 4~ Chloro-3-tr1ﬂuoromeﬂ1ylphenyl
444-1. (I164 ShdyRaf §0£ pbd Jny@,rmwawﬁ Ltr.,tm@ewé sau%yﬁeltﬂearamﬂymeﬂ DRERD|A

oxv1- N-met hvl pvri |ne - carboxam de tosylate

4-{ 44({ [ 4- Che Gmperatupe is kent belpw RR1h iy paveling tp ANCHwtim} bohs pixvirnissiredifena
y) - N- et hyl ﬁﬁhér@b 'ﬂﬂ@mﬁ%@;ﬁm isl BltdrédofP AlfSr wa;ﬁmg {mﬁ lﬂl}l%{:é@éﬁé@@ ﬂ%elﬂe rduct

et hanol (432 g(zm@ -tol uenesul fonic acid m)no%/ rat e
mol ) is addisdriedppdesse toeff Bressure £30°C. R0 gwban) (93 k939 At thepay) tlﬂaecmqmdafﬁ

has been hegdtfigkdla®coldtesio kidifly BroRnih criNtdi€r the m xture |s clarified
by filtration, further ptol uenesulfonlc aci d nonohydrate (16.8 kg, 88

nol) is_added tz%%40 mn. as a filtered solution - 20 - in

et hanol ?41‘“!&’9%6‘ crystallization of the product is induced by
seeding at 74C with 0.63 kg of the title conpound. After cooling to
3C wi t hi n 1RDNMR OMI®BILNF0MHAL: 6 8299 (d; F €d.47H1 313 NCH.); 1766 (dd, h=85505.4 BE 1H,

product is filtered of T olid. Ls hed, tw c t hanal 88,

kg each ti rré';ﬂl) nd (gr}lo”egrsﬁlﬁgﬁﬁr‘gdﬂﬁbdl#ra@sgn?%\“%ﬁ{ d’s)(b bp T ({”h‘é’BFﬁI"

of the titl ¢-KEHUETHR £13qbLA: NeHz A, 20HY 8,598, 1-05.6 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:

2-carboxamide tosylate

Method Sa:

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



5slightly brownish crystals. mp. 223-231C (nelting under
deconposition) | H NVR (DMSO-45, 500 MHz): 5= 2.29 (s, 311, CH3); 2.79
(d, J = 4.8 Hz, 311, NCH3); 5.9 (br. s, 1H, SG3H), 7.14 (d, J = 7.9
Hz, 211, 2" -H 6mH),; 7.17-7.22 (m d, J = 8.8 Hz, 3H 5-H T-H
T-H); 7.44 (d, J= 2.0 Hz, 111, 3-11), ):;20/-48 (d, J= 8.0 Hz, 211,

3mH 5"1-H), 7.61 (d,J= 8.8 Hz, 10 211, T-H 6 -H), 7.63 (m 111,
5"-11), . 7. G cthamol @Hkg)6 hehdyystafizdtibn ofithe groducPis Indhled b} ckding at HYC RithB.63 K of

T RHo ;| RSP bows: Aty Soipefs Sl i fieigiting s et M figer 16

[ MtH] . HPLC. and the Ipeodudidd filfesed oﬁDBleGoBd ns&caﬁleg fwicel \Eitlﬂeﬂianan‘(ss k@ngli ﬁméDEnd:dﬁed
(stationary

phosphat e bul“%]‘:’r re%z’cefjtf' e‘aﬁfur"B(gs g% ﬁ%?{%&g@ 8’3 ghing Eﬁ? c_og'}pgu vk bt{l"?"r‘?e@? 5?q°rf°ss to

gr adi ent H%sBghtly bb¥nBReMst4l22 min.), subsequently linear gradient
43.5% B -> 90% B (8 mn.). Retentiontines: p-toluenesul fonic acid:

(R1.8 11 1.0 5ol b QUG A by M 1) PUFT Ly: >99% 20 Met hod

4-{4-1(([ 4- ChI oro-3-(trifluoronethyl)phenyl]arnino)carbonyl)am nol phe
noxy) - N- met hblﬂ‘ﬁ\@ﬂéﬁ/lﬁ@%éaﬁi Waie) ditie2q (5.3Hy CHE); 2T7@, fro k8 Hy SLNERE 3. 5,

in isopropa U tdoyyy Reet opi oy
rmnohydratenl?%.sgﬁg?"g‘?%‘g lr?bl § ;gﬁ’di 5(}]% g@??fﬁ Irnéﬁlé}g_dgg!}ﬂAtjyérHt%eH’
. suspensi on HadDiedrid Wead. Hz, 18, T80 ). ‘!ﬁfﬂnf# $0 Het2H, 3°“+H) & &hd.6@r(d, J= 8.8 Hz,
~ filteredsol a et L. ,
0. 09 nol Bogl nzlllllt gg‘grf’gp ﬁ;qhg&%%déq;g&geﬁ dt6 'C}'Bga mj@hl ngzg‘flh%}gia '}éétsgr(d’
-~ seedi ng at 7ﬁ=5}6\ﬂz,tm,t6l‘w 8.88 (deJ eohhBy iH, WHEH;) Xtlufbe sj B, @5.30(bBCAH,
~within 90 " N e)and i sopropanol and water are distilled off under

. reduced pressurée (70-100 nbar) within 1.5 to 3 h. During destillation
- isopropanol (400 g) is added. Aftervvard the mxture is stirred at 20C

- for 0.5 h. THEESLOELEHQ): ivd 1 €5dM+HIF , washed twi ce with i sopropanol
(140 g each tine) and dried under reduced 30pressure. 61.9 g (90% of

t heory) hof t}h?c;- b mg&wﬁ 4, 8,504, 3D NAMnAS e B dnfERbRrSiHa@do: 0.6
- browni sh crystals. -
15 y mL/min.; 235 nm; eluent A: acidic phosphate buffer, eluent B: ethanol/acetonitril=4/6 (VN), 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: (Ry 25.5 min.)' purity:
>99%. |

20  Method 5b:

4-{4-[({[4-Chloro-3-(trifluoromethyl)phenyl]amino} carbonyl)aminojphenoxy } -N-methylpyridine-
2-carboxamide (50 g 0.1076 mol) are suspended in isopropanol (300 g). Subsequently,
p-teluenesulfonic acid monohydrate (7.4 g, 0.039 mol) and 50 g of water are added. Afier the sus-
pension has been heated to 74°C within 1h, it is filtered and a filtered solution of p—tolueneéu]fonic
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. anjd 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 undcr‘greduced
30  pressure. 61.9 g (90% of theory) of the title compound are obtained as colorless to slightly

brownish crystals.



. |
Met hod Sc:
444-1(114-Chl oro-3-(trifluoronethyl)phenyliam no)carbonyl)am no] pheno
Xy} - N-nmet hyl pyri di ne2- carboxarni de (50 g, 0.1076 nol) are suspended

in ethyl acetate (500 g) and water (10 g). The m xture is heated to
69C within 0.5 h and a filtered sol uti omjaf p-tol uenesul fonic acid
nonohy- 5 drate (3.26 g, 0.017 nol) in mxture of water (0.65 g) and-
et hyl acet ateod.5¢: 9) is added. After filtration a filtered solution
of p-toluenesulfonic acid nonohydrate (22 g, 0.11 nol) in a mxture

of et hyl acet 4_34, IS adde The j

cooled to 23 vgf{l[‘%éﬁ0’29%(“%@"16‘5‘6%&3&]P’Em%)c?"k’%‘}@ﬁf“@? he %ﬂ\lé*a“ X/\Pyé‘gme'
with ethyl acaibatanidedB30%, 01ERGHbI} drérByspeaded 1dreth911acutﬂﬁq50(¥9¢ﬂ@®dter (10 g). The
pressure. 65. 5 6%.of r e co und ar e obt a| ned

P aol ori eodiaal oo o SBPihSh ot s Slesrd Snen Rogtabisms P it frapoly-
as a one-5st aigite (@1266£9.9)7 mol) in mixture of water (O 65 g) and ethyl acetate (7.2 g) is added, Afier
ot P LR JGRRAN e S Yo AEE I St R o
Zeath Ied t OSGFW})?@etal@QQ tg)ééﬁdavatefr i(4.34 @ik ﬁlﬂlezﬁ Tﬂw Hi)gdire(ik @aifggd mcqefnhm 2 h, The

chl or o- riflyorone c a g,
ethyl acet atPErdpeds fifered "Elya'gﬁ&‘gx’f“& § éﬁ@?‘i""ﬁtﬁ ge@gﬁ'%?—f"‘"! time) af‘Trlng“"'d under reduced

t enper at Ur e preisuke 5. sbgl(m 4D BeorFNBE T il lcBmpcund1 @t Gifhifed a8 1INk hb Rlighely
mn. and, after sgddltlon of 10 g of water, a filtered solution of

© p-tol uents ulbrayeish cqystaly nmonohydrate (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

-mon.. After Mdlddisat age 4 6 el tiip-sdgh Brobdd® title conpound at 71C and:

. cooling to 25C vvlthl n 2 h, the product is filtered off. After washing
e L

title conpoumlata@eo ghdnditieetispeasiandé hyated ssaphox SA0PC) A ftey filativdd fitered solution of

t al + .5

Zr;(/Z ,%msnophe g’)’(‘)ygﬁﬂ-u%@{“ﬁa&elpé%l '?mfﬁ%ﬁg %833@?‘82 T itg‘ﬁ&c%m 62 ) Jspdded to

- mol) is i ssadhvedbgat 126 Ge itempeaturais ket délow 30°Q, The dhixgpre &rtdated to 71°C within 30

~ 4-chl -3-tr.ifl

oo, i R ey HRIRL AR e BB orie

t he tenper at(mtlr &g,lOSIB Imp); inbehiatare iI'sByl atdtate (20X g ared waserloeag)atk rﬁe@erﬁﬁﬁ)wﬂhm 40
wthin 0.5

_ ptol uenesul f“bnl ﬂgm %’rt'o}; I%%‘ili}%t ; @gh eatgfeforép%géjﬁg?{%ﬂ °°?J|“§§°o? VG Y ithig 2, the
]E Ie}‘ { ael:nédr Ofsg(l;calgct(ls’zmtay@d, off. sﬁﬂadvdaﬁmg Suiteswithuein hcy:tatet(lslms 2), Xl’liegfétﬁitulc:)tS% gled under
i thin 2 SO 0% o nfrT RERBARE T otlpsnl St At Gz ghnes

. tetrahydr of us eslor(edBo Sligh}ly bloveislB@pstalduct i s dried under reduced
pressure (50C, 300 nbar). 22.2 kg (81.6% of theory) of the title

conmpound ar %Sﬁ’d%' ggg AP+ GOl 9 eg&zeir%cgbi ghtly brownish crystals. -
22 - \Wat i .

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-triflucromethylphenyl isocyanate (10 g, 0.0448 xﬁol),
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.



1. A process for preparing the conmpound of the forrmula (1) CF30

SBH (1), which conprises, in a first step, reacting the conpound of
the formula (V) (V) wth 4-chloro- 322Fif|uororrethyl phenyl

i socyanate in a nonchlorinated organic solvent, inert toward

i socyandbess cldiyedini tially charging the corrpound of the fornula (V) at
a tenperature of from 20C to 60C and adm xi ng wth

4-chl or g- 3- trlfrloue(S)Sr geth g me Oung g@ ate such a way that the
reaction tenpe‘?a‘f ure o6es on ol g| ve t he conpound of the
formula (11) and, in a second step, adm xi ng the conpound of the
formula (11) with p-tol Gegpesul fonic acid in a pol ar (5ol vent at a
reaction terrperatgge of [from40C up to the reflux t erature of the
sol vent used 0 3

=
=z

which comprises, in a first step, reacting the compound of the formula (V)

0
CH
oA
s
H,N

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

CF, 0]
Cl @] CH
0 /C}/ \CHLN/
)J\ j
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 temperature of the

solvent used.

2. A process for preparing the compound of the formula (1),



whi ch conprises reacting the conpound of the fornmula (V) O W th
4-chl oro-3-trifluoronethyl phenyl in a nonchlorinated organic sol vent,
inert toward isocyanates, by initialt$3eharging the conpound of the
formula (V) at a tenperature of from20C to 60C and adm xing with
4-chloro-3-trifluoronet hylphenyl isocyanate in such aDway that the
reaction tenperatureg does| not exceed 70C is gi v¢ t he
conpound of the for . 3.9 The NG 'a'lﬁ% l1to 2,
wherei n the conmpound of formula ( by meacting the

conmpound of the fornmnul Cl NCS 4- ar ai nophenol
wi t hout addi ng a carbonate sal}. 4N The process of any of clainms 1 or
2, wherein, in the preparation of ’t_ihe conpound of the fornul alV),

the acid salt of the conpound of the formula (V) is first
precipitated, isolated, dissolved again, adm xed with a base, and
then the conpound of the fornula (V) is isolated by crystallization.
5. The process of claim3, wherein the conpound of the fornmula (I1V)

i s prepared B{richsa@pissyropsiagsrpmaerandof the femple(ul a (111)

0
0 N \~CHa
H
H,N AN
2 (V)

with 4-chloro-3-trifluoromethylphenyl in a nonchlorinated organic solvent, inert toward
isocyanates, by initially charging the compound of the formula (V) at a temperature of from
20°C to 60°C and admixing with 4-chloro-3-trifluoromethylphenyl isocyanate in such a way
that the reaction temperature does not exceed 70°C isocyanate to give the compound of the
formula (I1),

i The process of any of claims 1 to 2, wherein the compound of the formula (V) is prepared by

reacting the compound of the formula (IV)

Cl

X

N CONHCH
? (V)

with 4-aminophenol without adding a carbonate salt.

4, The process of any of claims 1 or 2, wherein, in the preparation 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.

5. The process of claim 3, wherein the compound of the formula (IV} is prepared by reacting

the compound of the formula (IIT)



- 24 - wi th an aqueous net hyl am ne solution. 6. The process of
claim5, wherein the conpound of the formula (111) is prepared by
using a solvent inert toward thionyl-2#toride, adding thionyl
chloride to 2-picolinic acid and w thout using of dinethylformam de.
7. A process for preparing the cofpound of the forrmula (I) by
reacting the conmpound of the formjla (I1) w th p-tol uenesul fonic
acid, which conprises effecting eaction in a polar solvent at a
reaction tenperature of fromd40@ up to the reflux tenperature of the
sol vent used and adm xi ng of water the m xture. by a) reacting
the conpound of the fornula (1Vv) N COCI

x HCI (11D

with an aqueous methylamine sclution.

6. The process of claim 5, wherein the compound of the formula (IIT) 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)

cC

F3
cl 0 CH,
N~ N
H H

0O
N N~
H
=N

@,
by reacting the compound of the formula (II}
CF, 0
Cl CH
0 O AN N/ 3
J]\ N "
—
N N

with p-toluenesulfonic acid, which comprises effecting the reaction in a polar solvent at a
reaction temperature of from 40°C up to the reflux temperature of the solvent used and

admixing of water to the mixture.

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



arscl ...., ...-- NCONHCH3 with 4-am nophenol w thout adding a
carbonate salt to give the compound of the formula (V), b)
reacting the conpound of the formul a-@¥r with

4-chl oro-3-trifluoronethyl -phenyl isocyanate to give the conpound of
the formula (11) - 26 -CR) reacting the conpound ofOthe fornmula (I1)
with p-tol uenesulfe I C Id. 9. A process fcg prepari flg th&_lcorrpound
of the formula (I) AN ak

9] N
J’I\ /©/ I N "
N N =
H H

X Hac@soaH

D,

by
a) reacting the compound of the formula (IV)

Cl

~
N CONHCH

with 4-aminophenol without adding a carbonate salt to give the compound of the formula

V),
0
O S N/CH3
/©/ | N "
H,N Z
(V}

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

isocyanate to give the compound of the formula (II)

CF, O
Cl o ) X N/CHs
J on
i g
(ID

and



SBH (1), by a) reacting the conpound of the forrmula (I1l) C COCl x
HCl with an aqueous nethylam ne solution to give the conpound of the
formula (1V) C NN NCONHCH3 (w) b) redeting the conpound of the
formula (1V) with 4-am nophenol to give the conpound of the fornula
(V) O N,.CeB Katiig the compound of the formula (II) with p-toluenesulfonic acid.

9. A process for preparing the compound of the formula (T}

CF,

cl o CH,
NT N
H H

0]
AN N~
H
=N
X H3C-@803H

{0,
by
a) reacting the compound of the formula (III)

Cl

X

,
N COCI

x HCI (1)

with an aqueous methylamine solution to give the compound of the formula (IV)

Cl

X

N NCONHCH
()

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

the formula (V)
O
O N N ~CH,
|y
~
H,N ")

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

isocyanate to give the compound of the formula (II)



- 27 - and d) reacting the conmpound of the forrmula (I1) with
p-tol uenesul fonic acid. 10.A process for preparing the conpound of
the fornula (1) by a) adding thionyl-2htoride to 2-picolinic acid in
a solvent inert toward thionyl chloride w thout using

di met hyl f or mam de and rea€ifi,ng to give the conpound ofQthe fornula
(rrr)y ad codl x Ha gq regcting the conpound of the fo nutg; [11)

wi th nmethylamne to di conppund 1L

08 - NCONHCH3 (w) -28 - /ﬂ\
N7 N
H H

(1D
and
d) reacting the compound of the formula (II) with p-toluenesulfonic acid.
10. A process for preparing the compound of the formula (I)

CF, Q

CH
cl o NN
N =
H

by

a) adding thionyl chloride to 2-picolinic acid in a sclvent inert toward thionyl chloride

without using dimethylformamide and reacting to give the compound of the formula (III)
Cl

~

s
N COCI

x HCI (1)

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

Cl

N/
CONHCHy 1\



c) reacting the conpound of the formula (I1V) with 4-am nophenol to
gi ve the compound of the formula (V) O %®--N N (V) d) reacting the
conpound of the formula (V) with 4-chR®ro-3-trifl uoronethyl-phenyl

i socyanate to give the conpound of the fornula (11) and e)

reacti ng the) ceapingicd cmpbin Jf drenfoingul {IV) with Bhanfindpbénsk megvd the berapound of
acid. 11.The p&gﬁgssh?@)clain1l, wherei n p-tol uenesul fonic acid

[
0
| H
~N
N \)

nonohydr at e i s used.
d) reacting the compound of the formula (V) with 4-chloro-3-trifluoromethyl-phenyl

isocyanate to give the compound of the formula (II)

CF, 0
CH
Cl o O SN NT
)J\ | N "
N N Z
H H

uy

and

e) reacting the compound of the formula (IT) with p-toluenesulfonic acid.

11. The process of claim 1, wherein p-toluenesulfonic acid monohydrate is used.



