;e3ei/f**+ ., .6.T/FMH 12 June 2003 Process for crystallizing
*N-(4-trifl enyl ) -5-net hyl i soxazol e-4 car boxam de {ph@rigw@mg i on
rel at es t(ﬂﬂ'%@“@@g@w‘m}or obtai ning N-(4-trifluoromethyl phenyl)-5-nethyl
i soxazol e-"4% e in crystalline 'form which is essentially free of
byproducts. Theenpound of the formula | HN C-NH ~ CF3 ~~) CH3 is known

per se and is also referred to as
N-(4-trifluoronethyl phenyl)-5-nmethylisoxazol e-4-carboxam de or |eflunom de

(HWA 486). The conpound a | can be obtained by the nethod
descri bed in European Paa)l mml lﬁmm}mm 376 Bl or the equivalent US Patent US
4,284,7 nesaid pa ) ocesses for crystallization fromtoluene are
al so de;b%rsF{%@t@fiThe di sadvant'¥§&" of the known processes for obtai ning
conpounds of the formula |I is that byproducts such as

N-(4-trifluoraoneth henyl ).- 2-cyano- 3- hydr oxycr ot onam de  (conpound 2 bel ow)
bssent | BIRSPRSARRGD S 2T M A ety B DR ROt | one

cont ai NgR@kBmig®Mound of the fornula | and the conpound 2. The conpound 2
is described, for exanple, in European Patent EP 0 217 206 Bl and the

equi val ent US Patent US 4,965, 276. The object of the inventionis to

provi de, by nodifying the process conditions, a conpound of the fornula |
in high yields which is essentially free of N-(4

t ri f | uoMhewivantipheelples-t3-ccy@cosSfdnaiitairingrid{dtdfluodemethyiihedya-2@a3/1-2 The

object |s achieved by transferri he ¢ ound of .the forymula |,

Cont ai nisaaSEe Acamata3 Rermpla rity TR Hrsara e <ol Bisfedusts neo

m xtures of organic solvent and water, determ ning the anmount of the
conpound 2 in the solution by an appropriate nethod of analysis and addi ng
an appr 6R¢ sampoynd g thebloamultdount of a base, for exanpl e NaHCO3 or KHCO3,
and separating the conpound of the formula |I by crystallization fromthe
sol ution obtained. The intention therefore relates to a process for
obt ai ning the conpoundy the forpla I HN C-NH ~ CF3 CH3 ~~ from a

sol ution containing wey ey N ‘ @l{:gani c sol ¥ént selected fromthe
group conprising water-niscijple 3 énts, such as (C~-C4)-al cohols, e.g.
met hanol , et hanol, prop QO|J i sopropanol, butanol or isobutanol) but also
ket ones, such as acet ong"dr %ethyl et hyl ketone, or mxtures of the

solvents or mxtures of the sol ts Wih water-ipmsci sol vents, such
2o et hy® Gouiee SegidRstrearen o ro Rl BRERd BRhYhe For i a |
and N- (#bgaidielarearBbxarhidBtyéfhumdniidaNiaves 136y, argopipuad dighe Mdthiih |
conprises a) quantitatively determ ning_the anpun

f
N- ( 4- t r $31 b8 CBFRINgH, Py Henyethog %@HBB@JW&M@@&%@%HQ&P@M%31618,1 %ol ut i on)

b) addi g dfifvASMUNS FRterft L9363 88 118 dald st Ath Ep @B s CRMBR/ARIIPEtIbACT gani C
bases, such as sodi um bi car bonat e, sodi um carbonate, potassi um bicarbonate,

pot assi figdalussnare plserafseribed bi car bonat e, pot assi um hydr ogen phosphat e)
sodi um hydr ogen phosphate) sodi um di hydrogen phosphate, trisodi um
phosphat e, potassi um di hydrogen phosphate or tripotassi um phosphate, whi ch
cor r espbimeidisadvamtage 90 theokriowroprosesses far obtaihiog aooyound$ ofthedormula |

trifluor t.hvl pyl) -2 - 3=hydr cl ' termned in a), c)
crystal 'P?W{ ﬁ@?cé%ﬁ%%%ﬁg@%Hg&%&?ﬁﬁylgﬁ%gﬂﬁ? Cg%gg’ﬁ'i)?dﬁ)l(yﬁg the resulting
cryst al dotfnantide ¢ccompoundt! @betong dseemidiy danhbbbe sbparstddiby orystallization

from solutions containing the compound of the formula | and the compound 2. The

compound 2 is described, for example, in European Patent EP 0 217 206 B1 and the
equivalent US Patent US 4,965,276.

The object of the invention is to provide, by modifying the process conditions, a
compound of the formula [ in high yields which is essentially free of N-(4-

trifluoromethylphenyl)-2-cyano-3-hydroxycrotonamide.



12 June 2003 2a As a result of adding the base,

*N-(4-trifluoronethyl phenyl)-2-cyano- 3hydr oxycr ot onam de renmai NP Jund heos
solution and is not separated off together with the conpound of the fornula
| during the crystallization. Smaller or,|arger ambunts than the anount of
added base defined under b) lead to inC|‘2eased bypr oduct formation and
reduce the yield of the conmpound of the formula I. For obtaining the
conpound -ple bhRcl RraBHiveld by eénﬁé@mpl the ORPARPIRIWNE i@ndid e JoﬂféTHihgjthe! S

di ssolved in a solvent. Suitable solvents are, for exanple, water-itiscCible
sol vent s,cauptungs2 @s-bygnydust.dotocarsprganis seheertandnto mixturaslof opganpasolvgnt

i sopr opang anagl o u , (0! sych as acetone or
nmet hyl et Wgt:éﬁb&ée}?rrﬂ{qﬁ%n%Q%fSH%S@gyEgéﬁﬁgﬁ%aag‘ﬁpn%yﬁ'hr es of
organi ¢ sfpprepriiste whéthodaf eihalysRrarkikaddihg adfappboninatdlehaindslé amount of a

i sopropanol, have al so proven useful. The dissolution process is preferably

carri ed daseaforaxgngleNatrPepakHGOwgnd sepa@tingithe sggmpound abthe fsmula |
respecti oL ¢ i i ned, the anmount of

N-(4-tri :‘ffi’u%cr?%t\rég'? 9?%&8&9&6?%@?%@%%3? oxycrotonam de i s determ ned.

Sui tabl e net hods of determ nation are customary quantitative nethods of
measur e t,. such high press | i qui d chyomat ogr aph HP or

al kal i met’r ecmyt]er;etllo aﬁ-'gﬁe.’fg,rf Eeéﬁ%?gé ggr?gﬁsesnof ?i(;) "{"H%g}eo??fﬁ)éw,‘&ghﬁ'et he anount
of conpoysinulails determned in a standard apparatus. The base is then added
to the solution. Wth the addition of 70 nol %to 130 nol % based on the
determ ned anount of

N-(4-trifluoronethyl phegyd - 2- cyano- 3- hydr oxycr ot onani de (conpound 2), good
. results are obtained by |HP | NHt he—~anount _of conpoumd 2 is determ ned by
alkalinmetric titration, Cagfunfs Oo'f3o 105 nol % ar e advant ageous.
The quantitatively deternm/ned|lanou of the conmpound 2 is taken in each
case as 100% and the corGHgspandi ng nol ar anount of the base added in each
case is determned. It is preferable to add 85 nol %to 120 nol %

parti cul afrby Pseliesrabbitaitiity watd stdedstorendrganicasovepastliectdddrdr pref erably
108 mol % to 112 nol %. The base, | be adfisgd in digsg%vefi Rr insolid form
the addi t&@PHP GPIRGFPEINAEFRITLIBSANENe FUHRE (Grdet2IcRNAk €19t he
conponent fedgrdl, etifa ol SitopafEINBOPFibadbl, baearopbdbBulana dubage are di ssol ved
also differs fromthe abovenenti oned order. For exanple he base may al so

t
be added KPer% SRR asagetansognetybety| klare, apisiursepbite salerdedi tion of
the solv tmixg{aregB?trtéaécﬁ¥érﬁsm watdRthcidic sbReRR! WhiPRs By been heated

up. Suitable ses are, ftor exanple, organic bases, such as’nono-, di- or

trial kyl sdetete, tolupne o diehlpgaraethaee, theicenwpuadioféhe farmplolgnditi(de,

tributyl gm i agLhen ol 1LPE, rﬂ&w lne,

di but yl ngm‘ir}ﬁgﬁe:@'ﬁm)%{@%’%&ﬁeﬁ’{%"{&ﬁ:&@ﬁﬁ“‘a‘ﬁﬁng"% e a+%%sam nes bei ng
unsubst i ta)t ed quenti@tivelyisietérminiod the amoustipichli(4dtikubrometindphyanybr2-benzyl |
aromatic amn  AC L ine. kUt uted anilines) unsubstituted
and substitut Z:gaﬂét%g&)o?é)g&%%g%ﬁﬁ%é;ﬁ téégﬁﬁfgéhbyri di ne, piperidine, pyrrole,
i ndol e, [yr aziaddingdtheiamalimef arhmsplseldated frpyrthe greumcoiprisiagol e) e. g.

C—-C4)-al kyl pyridi.ne. Further i I ar e,.i nor i ¢ base ch a
godi um) bi ca)r/bp %{'9@'"{"‘%5&@%33‘{0 sq;z#dtﬁﬁﬂﬁﬁ?gﬁif%e'(%%di@ﬁa?gogﬁ%ss?u?n) > >
Pydr ogen phoshat . ( NASPOA) - Sod am di var oaer phosghat 6. Narpom) o1

rogen 0Ss e, , . SO m al rogen 0S ,
7 50dt um phoBBrssls Reiegah progehals: ShaNp RLGDRale: ORbAPO)
pot assi um di hygh Wm‘pﬂb&,&Hﬂ&ﬂﬂﬁ)ph@épﬁa_rtepmtawumrmﬁmﬁﬁaﬁte (K3P04) ,

preferably NaHCO3 . The solution or suspension obtained 1s heated and is

kept at the bBhPsRiptpEr Hirotassiwsphosphatewhieh aaresrondsdefentadpl et e
solution of t ARG f | -(4- optional ly
filtered sol u?focl)‘gqi S C%Pg/gogg%s%@% (?r{\jaglt Emctﬁg s%g)%lp@éggﬂ)g%rrpound of the
fornul a | for ayar@edthydmpxyceuitenaide dede@aingd ica).t o the final tenperatures of

20C to -10C, i i cul OCto -5C, very particularly
preferab 8 tokﬁgﬁgééégijé§9%¢%QﬁagBﬁég§%ﬁﬁ¢%gg%éystaIs are isolated and

opti onal y wasé&egratihg the ®eptipganpdtalged thdeompodird vitherforndlia | $ehst ance i s
dried at elevated tenperature, preferably at 60C, under reduced pressure or
at atnospheﬂth%ﬁ%%@ﬁ¥e. Q her crystallization nethods, such as evaporative
crystallization or displacenent crystallization, are also possible. A
preferred process conprises dissolving the conpound of the formula I in 80%
strength i sopropanol at the boiling point of isopropanol under atnospheric
pressure or reduced pressure, carrying out the determ nation of the anount
of N-(4trifluoronethyl phenyl)-2-cyano- 3-hydroxycrotonam de by HPLC, adding
t he equi nol ar anount of base and then cooling the hot solution slowy so

g, oy -, = - v o o o o, M o, o o "



c) heating the solution obtained to a tenperature from41 C up to the

*boi l'ing point of the organic solvent, d) diluting the result|ﬁ§~baﬂéﬂﬂﬁh
with water or distilling off the organic solvent so that the organic
solvent and the water are preferably pr&®ent in a ratio of from4:1 to
0.3:1 and d) carrying out the crystallization at tenperatures above 40C.
Preferably, the solution obtained is filtered after process step b). The
abovenenti oned bases are suitable; sodlun1b|carbonate sodi um car bonat e and

pot assi N BiregHheiRddingthe bape Ndfdrflyorgmetyiphanyl@ssyenesul t s are obt ai ned
with t h%y@@&tkf&ﬂn@ﬁu&oréﬁ%n{%FrPth%%lt’IﬂUno/érFH tstr{?ﬁ s@Eﬁr%teé’@ﬁ%’géfﬂert #ith

det er m ned arnount of npound 2, determ ned linetric titration. The
quant i tth@eﬁwoﬂéd@flﬂi\mmnwﬂﬁ)Umr"m‘ tmmy@ehvp@ﬂmd Smallertoallarget amedots case as

100% a r ch case is
then dotop e ioh e PEREI2P: i BSURler B) e A3 RaSR S BTis el o,

par ti culfefrhatiq aierethice tﬁéqml@Bf el CorhsouikPofrtRé YornAdy &nt ageous m xt ures
cont ai n organic, sokvent and water in.the ratio of 1:1 to 8:1, preferably of

2:1 to &of obtainipgrtne compoupd of the fosmilay !, forrpxamriedhacosipasndiafdha ol uti on i s
refera e | i u

Penper at o MAA1]S G8sQULA T o SoRERL S IBIPEA RS e P BEMDELWAleFhispible 11
heat ed soiMentwLBuUCE an(Gn Gorainsihels, b@tm@thantbieett\@nbl peopEsiohtisdpropaele time in

i ssol ub G PEIEBR B, Dyt AR bRT o s B ERR ARy ARRLIERY, Cocir o™

The solution is then filtered. The filter used has a pore dianeter of about
0.1 pmto 200 pm. Water, which advantageously has the sanme tenperature as
the filtered solution, is then added to the filtered solution, or the
organic solvent is distilled off. The sol utions obtai ned advant ageously
contain the organic solvent and water in the ratio of 4:1 to 0.3 :1)
preferably of 2:1 to 0.6:1, particularly preferably of 1,6:1 to 0.8:1.
Cooling is 12 June 2003 6 then carried out slowy to a m ni num
tenperature of 40C. The crystals are isolated and washed wi th isopropanol
and then with water. Drying of the substance is advantageously effected at
el evated tenperature, preferably at 60C, under reduced pressure or

at nospheric pressure. A particularly preferred process conprises dissolving
t he conmpound of the formula | in a mxture of isopropanol and water in the
ratio of 4:1 to 5:1 and at the boiling point of isopropanol under

at nospheri c pressure or reduced pressure and filtering the solution. \Wter
at the same tenperature as the hot solution is then added to said solution
in an anount such that a ratio of isopropanol to water of 2:1 to 0.8:1 1is
present. The crystallization is then carried out at tenperatures of nore
than 40C, preferably of 40C to 85C) particularly preferably of 45C to 80C,
in particular of 50C to 70C. The crystals which have separated out are then
washed several tinmes with isopropanol and dried under reduced pressure. The
purity of better than 99.9% and residual content of von

N- (4trifluoronet hyl phenyl)-2-cyano- 3- hydr oxy-crot onam de of |ess than
0.05% determ ned by high pressure liquid chromatography (HPLC), are

advant ageous in the recovery, according to the invention, of the conpound
of the formula I. 12 June 2003 7 Exanple 1 Stability of leflunomde to
sodi um bi carbonate In experinment a), 40 g of the conpound of the formula I
were dissolved in 80 m of isopropanol and 63 m of water (ratio

i sopropanol to water 1.27:1 ) and stirred for 1 hour (h) at 84C.
Thereafter) a sanple was taken and was quantitatively analyzed by HPLC
0.62 g, 5 nol % based on the conpound of the fornula I, of NaHC03 was then
added and stirring was continued for 5 h at 84C. In experinent b), a ratio
of isopropanol to water of 4:1 was used and the experinment was carried out
anal ogously to a), except that the tenperature was 80C. The formation of
N-(4-trifluoromethyl phenyl)-2-cyano- 3-hydroxycrot onam de (conmpound 2) was
nonitored by HPLC neasurenent as a function of tinme. The results of the
HPLC neasurenent and pH of the individual neasurenents are



sumarized in Tables 1 and 2. Table 1 shows the formation of the conpound 2
in the absence of sodium bi carbonate, while Table 2 shows the2 {jgheappgn of
t he conpound 2 in the presence of sodium bicarbonate. Table 1 |sopropanol
to water 1.27 : 1Ti neConpound ZOorrpounﬁi of thepHRemar k(m n) (% by
area)fornmul a | (% by

area) 00. 02699. 884. Owi t hout NaHC03600. 08299. 824. Owi t hout NaHCO3 | n experi nent

a) (Tabhgaferlis trenPdddel. Mﬁuv&sofrmgém&%@wentmﬁh %Ja@ért fd}%xémg bPBho@nd the

val ue was unchanged even after he anmount of oun I ncreased in
this ti % teh0%. @fzsomf@pe@@lt haye alseaor@%rbysﬁuleahetdnsamlm@z%rbyesanea I n

b) th t of
compound 3/oraa AR b elevalt SR BELL 3 1 b0 B! fisanor fo water
1.27 : Ye$peqieeisobent.a)) | sopropanol to water 4 : 1 (Experiment b)) Tinme
(Zm( 3}3 bcgrm?he solutlé % sz/aln rdeﬂzngnr[]%ggpof I‘Sf(4ttrrllt?uorom y?pl’!eng/{o2bea regl) pHCompound

54.51n. d. 1206
0305 051 i SRS BT AR SHARE HANS o B et 2 eans

not det ewatorqumaenﬁ@éve meathody of( measwement,:sysh asf high pregssirertiqisdred in t he
| ut direct| e pH

S Lo FnEEln ¢ OR A BhRe R LB R p AR LobRp0N

?f t e(rj_ t hmld tﬁd?lrﬁdwmﬁbtomgdumbs ?aﬁénmhmtdantmﬂbn@érﬁfm)pawtﬁs}r'ﬂm base is .
rrmewate atter e It SO m car na 0 rea o e

compoundd {h@rﬁ"iﬂ\oé‘ b@ﬁﬁ?‘ %flsy 139 &% %’@gecgénﬁli“?\ut es

(mn). /a%t@-hnﬁ»edlam@unaamqa t@ﬂuo?or%%lﬁ%’pf%r@ﬁ ZA@ﬁarfcﬁ Qﬁbxybfbt&i@@ﬁlﬂbmnt b),

the formation of the conpound was conBarablé/} rapid n afmount of 5.6% by
area of (€¥EPeWIh3Lgod re\ﬂ-ﬁtSr%r&cql?é%lna ¥HRL G If ti'teeam@@mnq@om@unﬂﬁ iShow t hat

an_excessy oy BIkAIGRERONA BreaRRUN|A o5 1ERATo 185 sl gt i on of the

compoun ecause ependi ng oh e preparation of the
conpound@dvantageods rﬁmumﬁltatw@lycimpmndd amaunt vhthe, canpound 2rfsotakentn t o

determ R&ch b:gsé %quobe/ﬂ a%'aqHQtcoﬂ%sﬁ&%iﬁ’&h%lgraérﬁgmto‘? ttt?g Bgéee Q&E'gd P]yeach
case is determined. It is preferable to add 85 mol% to 120 mol%, particularly
preferably 100 mol% to 115 mol%, very particularly preferably 108 mol% to
112 mol%. The base may be added in dissolved or in solid form; the addition in
dissolved form is preferred.

The order in which the components water, solvent, compound of the formula | and
base are dissolved also differs from the abovementioned order, For example, the
base may also be added before the addition of the solvent, water before the addition
of the solvent, or the base is not added until the solution has been heated up.

Suitable bases are, for example, organic bases, such as mono-, di- or trialkylamine,
e.g. trimethylamine, triethylamine, tripropylamine, tributylamine, triisobutylamine,
tripentylamine, trihexylamine, dibutylmethylamine, dimethylamine or diethylamine,
the alkylamines being unsubstituted or monosubstituted to trisubstituted by phenyl or
benzyl, aromatic amines, such as aniline and substiututed anilines, unsubstituted
and substituted heterocyclic amines, such as pyridine, piperidine, pyrrole, indole,
pyrazine, pyrimidine, morpholine, pyrazole or imidazole, e.g. (C1-Cy)-alkylpyridine.
Further suitable bases are inorganic bases, such as sodium bicarbonate (NaHCO3),
sodium carbonate (Na,COs3), potassium bicarbonate (KHCO3;), potassium carbonate



quantitative analysis the anount of conpound 2. This is carried out, for
~exanple, by HPLC or alkalinetric titration. 12 June 2003 914uahé bbesi ve
HPLC det erm nati on Apparatus: Liquid chromatograph (Waters 2690 with PDA
detector 996) Columm: Material: stainlgss steel Length: 125 nm I nternal
dianeter: 4 nm Stationary phase: Lichrospher100 RP 18 endcapped, particle
size 5 pm Mobil e phase: acetonitrile 350 parts by volune water 850 parts by

vol une t(kgetjgyIs@mua@h?a.@g@h%haxpwaqufmﬂow%oamnvamarér%é %%s&ét’% 85%

phosphoric acid. |nject vol une: | ow rat e: tection:

UWNi s, z(MaHaﬁﬂanrtnsodtm pfesphateT(®ssPOa), potassiunmbydtogeo phosghate t he

U=t RGBS e oL KB 6 & PoBbeRATD R S 20,

2 was caKePOg), eefbpabbaNeHiCd4i.ng the arithnetic nean of all injections. A
100 = content of compound 2 in B A = peak area of conmpound 2 in the
chromat ogram of the test solution. B = sumof the peak areas in the

chr omat og{A48|Gfior Bﬁsﬁs‘g?hsﬁﬂr | f?lﬁ@d is heated YR8 RO &Qh@lﬂégiﬁg‘tpbﬁwgtf?r System

test solution: gﬂg uor orret hyl ani I'1 ne uted to
10.0 m smnmtlmebmb qma@esq&&on)lpletﬁosmtmofctberwommuzdazﬁd\elfmrmﬂgla)lf

scet oni tierestgly 8 ALHAREhdhed Solbslh 1D bafiRl B UMM RS G BEs o wi e
mobi | e Q:bmt(nSSZ)th@ftﬂlnﬁlllmkfbmmumbbhng beeferablyt takes pase ¢b ¢ee findl 00 ng of I t hg
CoDo tembgtalissian i @ro 11 Tt BtliedBr IRl aeRetranal 10 Gobie: WiVvas made
up to 1%n¢bmarwr%harmpltb @erﬁ?é‘n%%r(e§%3)10 §§§5|’@d1'ﬁé1©yfs&|lsl A i88lated and

concentration: | unomi de; O. mg/ i of conpound 2; 0.0001

ng/ m oppgorraiWPNa%lméew*th @Wﬂ%ﬁﬁﬁ thgn wﬂfrmher Ehe substanes is diipg at
h |
Fequ 1 oAt (oraialh e FiBldrafl b0 s RBuced ATERLrRE of S aMiBle 4 e

Rel at i v@resstusat Oiher ciystallizaiontmeth8ds,tsaich. Mwa@brMNemrMalnxaitdnLQre retention

o Teve: OEagea R ety Bl ARG pSeB iy doxazol e

A preferred process comprises dissolving the compound of the formula | in 80%
strength isopropanol at the boiling point of isopropanol under atmospheric pressure
or reduced pressure, carrying out the determination of the amount of N-(4-
trifluoromethylphenyl)-2-cyano-3-hydroxycrotonamide by HPLC, adding the
equimolar amount of base and then cooling the hot solution slowly so that the
crystallization takes place at temperatures of more than 40°C, preferably from 40°C
to 85°C, particularly preferably from 45°C to 80°C, in particular from 50°C to 70°C.
The crystals which have separated out are then washed several times with
isopropanol and dried under reduced pressure. The crystallization can be effected
without seeding with crystals of the compound of the formula | or preferably in the
presence of crystals of the compound of the formula I, which are introduced into the
solution by seeding. Seeding can also be effected several times at various
temperatures. The amount of the seed material depends on the amount of the

solution and can readily be determined by a person skilled in the art.

A particularly preferred process for obtaining the compound of the formula | from a
solution containing water, at least one organic solvent, the compound of the formula |

and N-(4-trifluoromethylphenyl)-2-cyano-3-hydroxycrotonamide comprises



4-carboxam de Al kalinetric titration Apparatus: Titrator with automatic end
- point detection (e.g. Metrohm Titroprocessor 716) 12 June 1200el2003

El ectrode: conbi ned gl ass el ectrode (e.g. Mettler Toledo DG 112-SC) Factor
of the standard solution: 0.05 g of succinic acid was dissolved in 50 m of
water and titrated with 0.1 N sodium rﬁ/droxi de solution. Procedure: 1.0 g
of the substance to be tested was dissolved in 50 m of nethanol and

i mredi at el |t it , ' ' l,ut.i.on. yl ation
(Fact or or” obteifi e Ay o PR M TRt he'o. 1
rs]ogli um hydro?ﬂoctgweﬂﬁild?tir%me fblgﬁih Elgiaﬂiaﬁrr@tr;‘]tsaurq:ttcjrgn of I 0.1 N sodium I

ydr oxi de sol ytion 0 .sodi um roxide solution is equival ent
5 50, 08 mg. SUMED Wi FmBreAIAPY SRIFAEr AU of AiteSgor d t aken, i n g

Cal cul agj on: héatingthe solutA q‘bt&ﬁ@@%‘@%%p@feﬂu?@frW\QFC%"ﬁHﬁBtdoﬂﬂgof 0.1 N
sodi um hydroxi de "solution, in mM F = Factor of 1 N hydrochloric acid W=

Wi ght of t heoiptioktherarganio splyenbsted in g Exanple 2 Crystallization in the

here. i Bbor ARG o8 e Rl sqUiorb AR o bfng B 3 Brdlgly SN, “Che o
amount of waghat theasrganic.soNeht andting watertdre prefepahly predenbint & eatadfifidron

obt ai ned was then determned by alkalinetric 12 June 2003 12 titration .
The equi nol o 1dadHd @ sodi um bi carbonat e was cal cul ated and was

d) carrying out the crystallization at temperatures above 40°C.
Preferably, the solution obtained is filtered after process step b).

The abovementioned bases are suitable; sodium bicarbonate, sodium carbonate and
potassium bicarbonate are particularly preferred. Good results are obtained with the
addition of 90 mol% to 110 mol% of the base, based on the determined amount of
compound 2, determined by alkalimetric titration. The quantitatively determined
amount of the compound 2 is taken in each case as 100%, and the corresponding
molar amount of the base added in each case is then determined. It is preferable to
add from 95 mol% to 105 mol%, particularly preferably from 98 mol% to 102 mol%.

Advantageous mixtures contain organic solvent and water in the ratio of 1:1 to 8:1,
preferably of 2:1 to 6:1, in particular of 3:1 to 5:1.

The preparation of the solution is preferably carried out at elevated temperature, in
particular at temperatures of 41°C up to the boiling point of the respective solvent.
The heated solution is, for example, kept at the boiling point for some time in order to
ensure complete dissolution of the compound of the formula 1. The dissolution
process can also be carried out at superatmospheric pressure. The solution is then
filtered. The filter used has a pore diameter of about 0.1 um to 200 um . Water,
which advantageously has the same temperature as the filtered solution, is then
added to the filtered solution, or the organic solvent is distilled off. The solutions
obtained advantageously contain the organic solvent and water in the ratio of 4:1 to
0.3 :1, preferably of 2:1 to 0.6:1, particularly preferably of 1,6:1 to 0.8:1. Cooling is



added in solid formto the solution (cf. Table 3). Thereafter, heating to
+78C to 82C was carried out, stirring was effected for 25 mrnzmum@ng3
tenperature and filtration was then effected through a suction filter into
a vessel 1'ikewi se already heated to tq? sane tenperature. The suction
filter was then rinsed with the anmount™ of isopropanol which, together with
i sopropanol used, gave an isopropanol/water ratio of 4:1 (|n this case
about 4 | kil A f s then
cbout, ko odel B HRIFPL) SRS RRSARG) APC! TRTEARGIL Rl

tur bi d and washedhweith isoptarsniobamad then \GELWaterZDr)nmglpf ttmpaubatartdel is tenperature
for about, 40 mn t out cin m n stirred for, a

fur t her S9uaReOusly SFRoEAT et btaratle. SRl el PO e il iLd by
centrif pesdsues or Aehdsphdrispresgurées the results of three different
crystallizations. Table 3: Lefl uno-ConpoundNaHCO3Yield ofYield
obenpoundPurity of m de before2 beforel ef | unom del ef | unom de2

afterl efy

aftercr ys‘%}ﬁ?&l E@%’?tbu 8; (t??éds%)cer%?@rgs:e%?rz%{ol\@{ theSq[ogl] ?uzng-(t)fitg%é?r%utl%ll lizatio
nti on( HI?Lﬁ:)'rmktBté:))f isgp{oma[nbg@[ldkglp[%n[\ Hebsatiara ] 1 % Byl and at the boiling point

area] 17. é92.440.1 12d73§ 9.917.15 8 1212. 880. 00 ﬁ 99 716.973.220. 1
712. 678°BBRPENS WAL AOGR ?f IEPESHrey RAIGTY Prrest i Wi NGery smal |
devi at i gaRitivh!Wakeridiehé 8diné tethplerdtatechethenest safthioavs theh SddEWto saipurity of
on average 99.93% (HPLC, by are ) bei ng obt ai ned. Thetgnnunt of the
conpoundoiption in ae ameuny sHethat & atie oF isopmRaANRLta WateppE2ddedt-§ilrat i on was
from 0. Be94dhy ee&ySt‘élliQaQ&'@sbt)‘oeﬁrcﬁ?ﬁed o&?atiémser%@lﬂéswn@fémrm&c

Crystall1zation in resence of 2 J he conmpound of 't he

f or mul aprefesdit efi 4° ﬁ‘gt @wartlcuwélyﬁﬁf@ﬁm ofz 5°G maser& én peRistlasef of t he
annunt 76 LTBRHN r added
to m9 b: (?Iﬂl?sopr opan&yggnd Egﬂrﬁd o% e&gfaet%{ Og‘gf}rggﬂgng%(%sﬂ%gﬁ%ﬁ?amﬁgst hen
added awithtistorepame redadriechdredeneedwasl pessured at room t enperature of about
21 Cfor 15 to 30 mnutes. Thereafter, 76. m of isopropanol and 1 g of
active carbon were added, heating was carried out to 80C and filtration was
effﬁcé etthé ﬁuaqusf tﬁat&mﬁérf)gg 19?/4 aed resTMIfcbgternabev@b]ya(uned was cgol ﬁd to GPCd
seede th a few S 0 oynd o or nmu and then cool e
Lo 0c ¢ BilsgromeBYoPeRilR - R praise Tegs PRMAD ket | on and
washed Méﬁehnﬁ%dﬁ)y”fhlgﬁfpré%@ﬁéﬂ@@ﬂ@hr@rﬁdtoérédwﬂ(ﬁw Jhaﬂédvﬂntéﬁed&@tlﬁf The

yield was 77% of the conpound of the formula I purity was nore than
99. 9% al¥edeaPYRVt acqqedingrie dke invaatien. ofthe E‘dﬁﬁ’@%‘ﬂd of th@ﬁ@" neWapound 2
according to HPLC neasurenent was | ess than 0.01 % based on the conpound
of the formula | as 100% Exanple 4 Conparative Exanple for crystallization
wi t hout sodi um bi carbonate 50 g of the compound of the formula I,
containing 1.7% of the conpound 2 - the determ nation of the anpunt of the
conpound 2 was carried out by HPLC neasurenment - were suspended in 93.75 ni
of isopropanol and 25 m of water. After the addition of 1 g of active
carbon) the suspension obtained was heated to 84C and filtered through a
suction filter. The filitered solution was washed with 6.25 m of

i sopropanol . The solution was cooled to roomtenperature of about 21 Cin
the course of 2 hours. Thereafter, the solution was cooled to OCin the
course of 30 mnutes and this tenperature was maintained for 2 hours until
the solution was filtered through a suction filter. The filter cake
obt ai ned was washed with two 6.25 ml portions of water. The crystals of the
conpound of the formula | were dried at 50C under reduced pressure. Yield:
41.8 g of the compound of the forrmula I, purity 99.1 according to HPLC
measurenent. The content of the conpound 2 was determ ned by HPLC
measurenent as 0.86% based on the conpound of the formula | as 100% 12
June 2003



1'4 'Patent clains: A process for obtaining the conpound of the formula I H
0, ~C NH~ CF3 CHg O froma solution containing water, at |ea$p jgRe 200g8ani c
sol vent selected fromthe group conprising water-m scible solvents, such as
(C~-C4) -at-cohols) e.g. nmethanol) et han21) propanol , isopropanol, butanol or
i sobutanol, but al so ketones, such as acetone or nethyl ethyl ketone) or

m xtures of the solvents or m xtures of the solvents with water-inmm scible
sol vent SExaﬁ'HgﬁlQ @s ethyl acetate, toluene or dichloronethane, the conpound
of the formu and

N-(4tri fsmbﬂlmmlbﬂmrm'eldpltc)sﬁdmyrabioaﬂ)dmgatbr oxycrot onam de, which conprises a)
quantitatively determni ng the anount of

N-(4-trifluoraneth ano- 3- onam de in th soI ution,

b) ( addi HB ec"ﬁ@”%f'ﬁﬁh%{ ‘@f t‘gé T%E?‘/r\uieht 6%9‘]53‘3'8%”] g@ AY of nor gani ¢
bases, ?%nél%‘id%@ Rl Bﬁﬁlgfé?%ta% % Fé‘hcﬂ% Qnat 13279%?18%%11%PW bonat e,
pot assi um calf bonat e, anmoni um bi car bona

pot assi um hy ?en phos(jo at e,
sodi um Hyadir dlyeat &mssﬂ'hataa,ftescajmmplmWt@dﬁge@npwmmaarmtamm akiyred by

Cor r oopd CT B8 ML REbE0 8 1B0CRBRALEY Of b RBLADT G NRAEEARIE © wien
trifl uorthembldeeyandstijring wa{saomtmmoosﬁca'tmﬁoam de determ' ned in a), c)

crystallizing the conmpound,of the f nula I d ting the resulting
crystal é”@P‘pﬁﬂ@GEB%@JﬁHOGf 'SPH@HGB‘P water P ‘T’l’%“%%‘f g)gpenm@'\ bor ocess

as clai npek g4k %‘u%ﬂaloé@@él?'td‘a} @cémhgﬁane%éﬁatu@enas sow.drnéﬂ

bi car bonat e. AMENDE The process as clained in

claim1 fomnat;ommeﬁdéﬂﬁnﬂmomatwfphﬁnymown@o’wwﬂnoxu@r@épn%niﬁgéfpﬁrnpgwaﬂ . 4.
The pro i 3, wherein

crystall %sﬁgnﬁ{tﬁf es pl_luglégr?ﬁ ﬂur%%ﬁt?u?i‘é@%@ﬁ%r@% han 40C, preferably of
41 C to'lBﬁaOesums pfanhellftlall_(arrneﬂsuﬁé)ﬁenbaﬂmm-l o theTindiviidheat essasaseroentisrazd | n one
or nore f cl ai t 4 i n,.the_ anoynt, of dde base corr onds to
ot om 1o mstaftdin tfes's a0 TaBie | FrdFRiY rofhafSl Bhing iteZ R o6 t o
112 nol Ye abséis @TEM’Umtbicd?‘bdrﬂate while Table 2 shows the formation of the

trifluoroneth henyl ) - 2- cyanqg- 3- h cr ot onam de determ ned by

quant i t&Pmﬂé"PI/’?id(ﬁ'n %%ﬁ%ﬁeé‘cpl G'U%h'lg ﬁé\oﬂa Faphy in process step a) in
claiml1l. 6. The process as clal med in one or nore of clains 1 to 5, wherein
t he anoUmblef added base corresponds to from 90 nmol %to 110 nol %

prefer hl\l 'FranL_\ rYnLO/—\fn 105 r'r'nIO/n narti.cul grl\/ nrnfnrahl\yl -Frn 08 rml%

to 102 m)l% of It he amount oflsopropanol I'to water 1.27 ;1 e

N- {4- t rii TFigfer OMet Ty RAP&IRd 2 - 2- S¥BRpoand BftHRXY Al ONdRedeard€t €rm ned by
alkalinetric titiration in process step a) in glaiml. 7. The profess as
cl ai med i(Midhe qr nedysrer) ai s 1faraue wherdin the crystallization is

carried out in tjhe presence of ad@,g(ﬂ)yqrgé)t al s jof the

0 0.026 99.88 4.0 without
NaHCO,

60 0.082 99.82 4.0 without
NaHCO,

In experiment a) (Table 1), a pH of 4.0 was measured in the starting solution, and
the value was unchanged even after 1 h. The amount of compound 2 increased in
this time from 0.026 percent by area (% by area) to 0.082% by area. In
experiment b) (as Table 1), no determination of the pH or of the amount of

compound 2 was carried out.



compound of the formula |I. 8. The process as clained in one or nore of
+claims 1 to 7, wherein the solution obtained is filtered aftgr o665 step
b) according to claiml1l. 9. The process as clained in one or nore of clains
1 to 8 wherein the mxture of organic,solvent in water according to
process step b) is heated to a terrpera?ure of 40C to 85C. 10. The process
as clainmed in one or nore of clains 1 to 9, wherein the ratio of organic
solvent to water in process step a) is from1l : 1to 8 : 1, preferably from
2 0 1 tqgple2l, inparticular from3 : 1 to 5 : 1. AVENDED SHEET 12 June
2003 1~6 11. The process as clainmed in one or nore of clains 1 to 10,
whereirf the Taf10 Eopfdtdl fo waleyaniz 1 ¢ wat er] T158oMbpessIto W £)11S from4
: 1 tol0.3: 1, in particular from2 : 1to 4.6 : 1, preferably from{1.6 :
1 to 0.8 : 1. |AVENDED SEHEB¥rmast A)H@ AR, . AUS. |AUS. ASXDeHi@RNAG))
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0% & () ln experiment a)(Table Z), a pH of 8.5 was measured in the solution directly after

the addition of sodium bicarbonate, and the pH decreased to 4.3 in the course of 5

hours. The formation of the compound 2 after the. addition of sodium bicarbonate

took place very rapidly. Immediately after the addition of sodium bicarbonate,

3.4% by area of the compound 2 were detectable, and as much as 6.6% by area

after 30 minutes (min). After 5 h, an amount of 7.2% by area was reached.

In experiment b), the formation of the compound was comparably rapid. An

amount of 5.6% by area of the compound 2 was reached after 5 h.

The results clearly show that an excess of sodium bicarbonate essentially leads to
the formation of the compound 2. Because, depending on the batch for the
preparation of the compound I, the content of the compound 2 may vary, it is
important to determine the required amount of sodium bicarbonate beforehand by
quantitative analysis the amount of compound 2. This is carried out, for example, by
HPLC or alkalimetric titration.
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Column: Material: stainless steel
Length: 125 mm
Internal diameter: 4 mm
Stationary phase: Lichrospher®100 RP 18 endcapped, particle size 5 um
Mobile phase: acetonitrile 350 parts by volume
water 650 parts by volume
triethylamine 5 parts by volume

pH was adjusted to 4.0 with 85% phosphoric acid.

Injected volume: 10 pl

Flow rate: 1.0 ml/min

Detection: UV/NVis, 210 nm

Run time: 40 min

Test solution: About 20.0 mg of the substance to be investigated were

dissolved in 4 ml of acetonitrile and made up to 20.0 ml

with mobile phase.

Calculation: The content of compound 2 was calculated by calculating
the arithmetic mean of all injections.

A " 100 = content of compound 2 in %
B

A = peak area of compound 2 in the chromatogram of the

test solution.

B = sum of the peak areas in the chromatogram of the

test solution.
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acetonitrile were added. The mixture obtained was made
up to 100.0 ml with mobile phase (SS2) and shaken until
the solution was clear.

100 mg of the compound of the formula | (leflunomide
reference standard) were dissolved in 2 mi of acetonitrile,
1.0 ml of SS2 was added and the solution was made up to
100.0 ml with mobile phase (SS3).

SS3 had the following concentration: 1 mg/ml of
leflunomide; 0.003 mg/ml of compound 2; 0.0001 mg/m! of
3-TFMP-isomer; 0.0002 mg/m! of 4-TFMA.

Selectivity: The chromatogram of the standard solution SS3 had to
meet the following requirements:
Compound 2 Relative retention time: about 0.13 to 0.23
4-TFMA Relative retention time: about 0.36 to 0.44
Leflunomide Absolute retention time: about 22 to 35

Abbreviations: 4-TFEMA: 4-Trifluoromethylaniline

3-TFMP: N-(3'-Trifluoromethylphenyl)-5-methylisoxazole-

4-carboxamide

Alkalimetric titration

Apparatus: Titrator with automatic end point detection
(e.g. Metrohm Titroprocessor 716)
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Factor of the standard solution: 0.05 g of succinic acid was dissolved in 50 ml of

water and titrated with 0.1 N sodium hydroxide solution.

Procedure: 1.0 g of the substance to be tested was dissolved in 50 ml
of methanol and immediately titrated with 0.1 N sodium

hydroxide solution.
Calculation (factor of 0.1 N sodium hydroxide solution):

W 1000 = factor of the 0.1 N sodium hydroxide solution
C  59.05

C = Consumption of 0.1 N sodium hydroxide solution
(1 ml of 0.1 N sodium hydroxide solution is equivalent to 59.05 mg succinic acid)
W = Weight of succinic acid taken, in g

Calculation:

C- - F27.02 =Compound 2 (in %)
W

C = Consumption of 0.1 N sodium hydroxide solution, in mi
F = Factor of 1 N hydrochloric acid
W = Weight of the substance to be tested in g

Example 2
Crystallization in the presence of NaHCO3

16 kg of the compound of the formula | (leflunomide) were dissolved in 28 liters (1)
of isopropanol and water so that the total amount of water was 9 I. The amount of
the compound 2 in the solution obtained was then determined by alkalimetric



"109NH& () - "109NH& ()- "109NH& ()-% K Li"):.:/:2:7:= A sS3+9 "100\#H& () -
S 109NHE () - "1090N#& () - "1090N#& ()-/K Li" "109N#& ()- A F: K L1ZDUTh&Z2683+9
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"1000W& ()-Z:~:cihii:mr:0S3+9 "1000M& () - "1000E& ()-/K Li " " L0WH& ()-
"1090H& () - "1098\M#&' ()-r: X: | OB+9 "100MH#& ()-/K Li" "10%H& () -
"1098N#&' () - "109H& ()- " 109M#&' () - /+9/K Li" "109%\H& () -
n 10(m#&l B n 1 1 4 - n 0 1 _ .ll 0 1 : ...... n
vy O%\I#&,tr?l%a}lop 1 O%\I#&u?r?(_)la,[ %g‘{)%goré %legriﬂgg%gp%%te was calcBRtsY &nd-vas

added in solid form to the solution (cf. Table 3). Thereafter, heating to 78°C to

82°C was carried out, stirring was effected for 25 min at this temperature and

filtration was then effected through a suction filter into a vessel likewise already
heated to the same temperature. The suction filter was then rinsed with the
amount of isopropanol which, together with isopropanol used, gave an
isopropanol/water ratio of 4:1 (in this case about 4 1). 32 | of water, likewise
preheated to from 78°C to 82°C, was then added (gave an isopropanol/water ratio
of 0.8:1). The solution became turbid and was then cooled to about 65°C in

20 min, kept at this temperature for about 40 min, then cooled to about 40°C in

70 min and stirred for a further 20 min. The crystalline compound of the formula |
was isolated by centrifugation.

Table 3 summarizes the results of three different crystallizations.

Table 3:

Lefluno- | Compound | NaHCO; Yield of Yield of | Compound Purity of
mide before | 2 before leflunomide | leflunomide| 2 after leflunomide
crystalliza- | crystalliza- after . after crystalliza- after

tion tion crystallization | crystalliza- tion crystallization
tion (HPLC) (HPLC)
(kg] [%] [ke] (ke] [%] [% by area] | [% by area]
17.19 2.44 0.13 12.7 79.3 0.03 99.9
17.15 2.20 0.12 12.8 80.0 0.02 99.7
16.97 3.22 0.17 12.6 78.8 0.02 99.9

An average yield of 79.4% of theory with only very small deviations within the
individual batches was achieved (+ 0.6%), a purity of on average 99.93% (HPLC,
% by area) being obtained. The amount of the compound 2 in the individual
batches according to HPLC determination was from 0.02% by area to 0.04% by

area.
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yz 10% &g ) BHRHSE the amdtint bPtR cSnbdind 2 was carried out by HPLC

measurement ~ were added to 25 ml of isopropanol and 25 ml of water; 28.65 mg of
NaHCO3; were then added and the suspension obtained was stirred at room
temperature of about 21°C for 15 to 30 minutes. Thereafter, 76. ml of isopropanol
and 1 g of active carbon were added, heating was carried out to 80°C and filtration
was effected through a suction filter. The filtrate obtained was cooled to 60°C,
seeded with a few crystals of the compound of the formula [ and then cooled to 0°C
to 5°C. The crystals obtained were filtered off with suction and washed with 37.5 ml
of isopropanol and 3 times with 125 ml of water. The yield was 77% of the compound
of the formula | and the purity was more than 99.9% according to HPLC
measurement. The content of the compound 2 according to HPLC measurement
was less than 0.01%, based on the compound of the formula | as 100%.

Example 4
Comparative Example for crystallization without sodium bicarbonate

50 g of the compound of the formula |, containing 1.7% of the compound 2 — the
determination of the amount of the compound 2 was carried out by HPLC
measurement ~ were suspended in 93.75 ml of isopropanol and 25 ml of water. After
the addition of 1 g of active carbon, the suspension obtained was heated to 84°C
and filtered through a suction filter. The filitered solution was washed with 6.25 ml of
isopropanol. The solution was cooled to room temperature of about 21°C in the
course of 2 hours. Thereafter, the solution was cooled to 0°C in the course of 30
minutes and this temperature was maintained for 2 hours until the solution was
filtered through a suction filter. The filter cake obtained was washed with two 6.25 ml
portions of water. The crystals of the compound of the formula | were dried at 50°C
under reduced pressure. Yield: 41.8 g of the compound of the formula |, purity 99.1%
according to HPLC measurement. The content of the compound 2 was determined
by HPLC measurement as 0.86%, based on the compound of the formula | as
100%.
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from a solution containing water, at least one organic solvent selected from

the group comprising water-miscible solvents, such as (C1-C4)-alcohols, e.g.

methanol, ethanol, propanol, isopropanol, butanol or isobutanol, but also

ketones, such as acetone or methyl ethyl ketone, or mixtures of the solvents
or mixtures of the solvents with water-immiscible solvents, such as ethyl

acetate, toluene or dichloromethane, the compound of the formula | and N-(4-

triftuoromethylphenyl)-2-cyano-3-hydroxycrotonamide, which comprises

a) quantitatively determining the amount of N-(4-trifluoromethylphenyl)-2-
cyano-3-hydroxycrotonamide in the solution,

b) adding the amount of a base selected from the group comprising
inorganic bases, such as sodium bicarbonate, sodium carbonate,
potassium bicarbonate, potassium carbonate, ammonium bicarbonate,
potassium hydrogen phosphate, sodium hydrogen phosphate, sodium
dihydrogen phosphate, trisodium phosphate, potassium dihydrogen
phosphate or tripotassium phosphate,which corresponds to from 50
mol% to 150 mol% of the amount of N-(4- trifluoromethylphenyl)-2-
cyano-3-hydroxycrotonamide determined in a),

c) crystallizing the compound of the formula | and

d) separating the resulting crystals of the compound of the formula | from

the solution.

2. The process as claimed in claim 1, wherein the inorganic base used is sodium

bicarbonate.

AMENDED SHEET



V] ! 10%t&' ()- V|!10%t& ()- V|!10%t& ()- PPPPPPPvZ: vU4V|! 10%/| ! 10%t&" () -
V| 1 109%& ()- V]! 109%& ()- V|!10%& ()- V|'!10%& ()- |5WK 12 June 2003
~$! PPPPPPPVt vUAV| | 109%#& ()- V| ! 10%& ()- V| ! 10%& ()- 5WK
~$1 #V] | 109%& ()- V|!10%& ()- PPPPPPQ4vU4AV| ! 10%& ()- SVEK ~$! V| ! 10%& () -
V| ! 10%t&' ()- V]! 10%t& ()- V|!10%& ()- QQ QQQQ Q ?vU4V|! 10%:V| ! 10%t&' () -
V] 1 10948 () - THbpkOBR 49 claiMlddli@iin 1 or ¥] WhERGItHO walriS8#& davent
1QQQ Q2Q7Q<an|j\l vUaV| ! L0%¢ ()- V| ! 10%& ()- V|!10%F& ()- V| 109%¢& ()-
used Is lsopropano

4. The process as claimed in one or more of claims 1 to 3, wherein crystallization
takes place at temperatures of more than 40°C, preferably of 41°C to 80°C, in
particular of 50°C to 70°C.

5. The process as claimed in one or more of claims 1 to 4, wherein the amount

of added base corresponds to from 100 mol% to 115 mol%, very particularly
preferably from 108 mol% to 112 mol%, of the amount of N-(4-
trifluoromethylphenyl)-2-cyano-3-hydroxycrotonamide determined by
quantitative high pressure liquid chromatography in process step a) in claim 1.

6. The process as claimed in one or more of claims 1 to 5, wherein the amount
of added base corresponds to from 90 mol% to 110 mol%, preferably from
95 mol% to 105 mol%, particularly preferably from 98 mol% to 102 mol%, of
the amount of N-(4-trifluoromethylphenyl)-2-cyano-3-hydroxycrotonamide

determined by alkalimetric titration in process step a) in claim 1.

7. The process as claimed in one or more of claims 1 to 6, wherein the
crystallization is carried out in the presence of added crystals of the

compound of the formula |.

8. The process as claimed in one or more of claims 1 to 7, wherein the solution

obtained is filtered after process step b) according to claim 1.

9. The process as claimed in one or more of claims 1 to 8, wherein the mixture
of organic solvent in water according to process step b) is heated to a
temperature of 40°C to 85°C.

10.  The process as claimed in one or more of claims 1 to 9, wherein the ratio of

organic solvent to water in process step a) is from 1: 1 to 8 : 1, preferably
from2:1t06:1,in particularfrom3:1to 5: 1.

AMENDED SHEET



V| 1 10%#& () - 5WK ~$! <QAQFQGQVQROWQTM vUAV| | 109%4#& () - V| ! 10%t& () -

V| 1 109%#& () - 5WK ~$! #V| | 10%t& ()- V| ! 10%t& () - 12 June 2003
WO QaQFQkQ Qi . vUAV| | 10%#&' () - 5WK ~$! V| ! 10%#&' () - V| ! 10%& () -

V] 1 109%& () - V|!10%t& ()- nQORSRRRRRR| [HA4V| 10#&10#10# 3410%t& ()- f2@
10%t& ()- 010%#& ()- @ 10%t& ()- - F10%t& ()- RRRRRVV{ Z9NA4V| 10

! Z109&1#€€ () The pRIGEEEEE ddime'id OHE&K nMdre! of LRAHEH (o) 10, WhEpdBHéfato of

#, 109&1#&& ()- V. WO | J[mKéL[Y][.rQ) @109 & ()- f#SI0% & ()- 10&0&0 108080
10&0&0! * % 10021980 go/venida #@L&rC{C)GSS,SﬁQmM§#m6):-1]tp|q.éE[I] impartiewar

I8 ) s (nie Rl o040 € () L 1078 O

yy#mo% & ()- " 10% & ()- aa%&a' a(aba8aavW4 L 109&R1I#&& () - 109&R1I#&& () -
f#109&R1#&& () -10"10"10" s<10% & ()- 610% & ()-aaa=bYbb.c|[:vW4

yGLOYRI#&&' () - tRF!I10%#& ()-z @ 10%R1I#&& () - 109RI#&& () - M 109&R1I#&& () -
10%R1#&&' () -.cpccd*eqgee| [:vW4A % 109RIA&E () - $9109%&RI#&E () -

f FIOY&I#&& () - ! 109&RI#&& () - Yy109%&RI#&& () - w10Y&RI#&& ()-ee$fefffg|[:vU4
S110%RI#&E ()- SLO 10%R1I#&&' ()- .sS!10%RI#&E ()- f+10%RI#&’ () -

*1109R1#&&' () - ' 109%&R1#&& () - gj gggghhhh| obU4

y#,10% q"f & () - 10&1#&10&1#&10&1#& <10%RI#&& ()- @ 810%RI#&L () -

S6109R1I#&& () - 5& 10%R1#&& () - hhehhhi | [ obW y#,10% q"f& ()-10

3<10% q"f& ()- sL10%qg"f& ()- 110%q"f& ()- "LI10%qg"f& ()- f310% qg"f& ()-
Normal " "Headi ng 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c"

"Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A
"Default Paragraph Font 2yNY"*/76; 2UDHOKX ~ef j | nprtvxz| ~* 3=C0bi FGH JKL xO
gY&* - 34687Cc77777779QR99:): A Z:r::::#<>e?wWAB

EFGBI ZJKL\ NOOYPUP| PPPPQ Q<QMTOQRV] [ ; ~

aa. ceghi MNOPQRSTUWKYZ[\]*_" abcdef ghi j kl mopqgr st uvwxyz{|} ~6Ti mes New
RomanAri al Courier New'h Root EntryWrdDocunent/

" #$UR' ()*+,-./0123456789: ;

<=>?@\BCDEFCGHI JKLMNOPQRSTUWWKYZ[\]"_" abcdef ghi j kIl mopqr st uvwxyz{| } ~

AMENDED SHEET



