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EP0619809 Bl Description BACKGROUND 5 Fl uni xi n, known as

2-[[2-methyl -3-(trifluoronethyl)- pEgrby% P%BQ] 3-pyri di necarboxylic acid,
is a potent analgesic, particularly well suited for parenteral

adm ni stration. The corrpound 2-methyl -3- trifluoronmethylaniline (MIA) is a
val uabl e i pésenpeati ate for preparing fl un| xin, but is difficult to prepare
due to the unique positioning of three dlfferent substituents in the 1-, 2-
and 3- posBAGKGROUND t he benzene ring. Heinz W Gschwend and Wl ton Fuhrer
J. Og. Chem, Vol. 44, (1979), pp. 1133-1136 teach the specific ortho 10
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4798- 4801 tifwaromethrianilige (MIA) s arialupkinippimedipte érs prpparig fluniin: bt iscliffiqyts ipyArepare due to
deri vati velo yqus P?%"‘-P’E"“Qa?ft‘ q ‘F'M“&?Hbm‘@ 512 i"Hé’r Pesilipns "4359 figr einz
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process for prepar| ng fluni xin and pharmceuti cal I y acceptabl e salts
t her®ef , csUMMARY groTHEANVERTION| at i ng a conpound of the fornula (111): O
[err] 3& wherein Z 1s hydrogen or a hal o bl ocking group to give conpound
(V): 35 " A process for preparing flunixin and pharmaceutically acceptable salts thereof Qcofnpilsing: Wwherei n Z
I's defined apmétimfiatinga cdwpolnd chthbifarstla @i}t er nati ve, for conpounds of formula
(V) wherein Z is a halo bl ocking group, contacting 45 conpound (V) with
a reducing agent to give conpound (VI): 0 500
[err] (%) 55 and hydrol yzing %ﬂgpound (VI Mith acid to give

[

2-met hyl -3-trifl uoromet hyl ani | M@~} "~ @(GHgland ai't ernative, for
conpounds of fornula (V) wherein Z @ hal o bI ocki ng group, hydrolyzing
| | z (D

30

wherein Z is hydrogen or a halo blocking group to give compound (V):

35 C H:! lOI .
_ CF;3 NH-C-C(CHs),

“ zZ )

wherein Z is defined as before;
b) In a first alternative, for compounds of formula (V) wherein Z is a halo blocking group, contacting
45 compound (V) with a reducing agent to give compound (VI):

ch, §
50 CF3\©,NH-C-C(CH_»,)3
(VD) .

and hydrolyzing compound (Vi) with acid to give 2-methyl-3-trifluoromethylaniline (MTA); or
in a second alternative, for compounds of formula (V) wherein Z is a halo blocking group, hydrolyzing
compound (V) with acid to give compound (Vil):



corrpound (V) with acid to give corrpound (VM1): 2 EP O 619 809 B1 [err]
wherein [err] is a halo blocking gr 9 i nd contacting conpound (VII)
with a reducing agent to give MIA; or Th-athird alternative, for conpounds
of formula (V) wherein Z is H separating conpound (VI) fromthe reaction
m xture; and hydrol yzing conpound (VI) with acid to give MIA; or In a
fourth alternative, for conpounds @f for@rﬂka (V) wherein Z is H,

hydrol yzing the reaction mxture wtfgend;, QPR fromthe reaction m xture,
separati ng out MIA; 15 c) converting bt hyl-3-trifluoronethylaniline
(MrA)-“$roem any of the above alternati @n step(WMiI}o 2-[-

[ 2- n’Et'ﬁyI 3-(trifluoronethyl) phenyl]a 0] -2+ pyri di necar boxylic acid
(flunixin) or pharnmaceutically ac- ceptable salts thereof. Preferably,
flunixinis prepared via the first or second alternatives (Routes A and B,
respectlvel y)""“‘*'ﬁ’l!?sﬁ1 °&B'I‘ "4Ps t he first alternatlve route Al so
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B
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al kyl I.i thi um 'i’m fldnﬁcmbélbr)éﬂadrédtﬂ HErB sééaﬁd ﬂﬁin&%ﬁ(ﬂoﬁlﬂs Aﬁnﬁk ‘i‘é‘sbé&%l}),' rfost S

rré*-hyl sul prbRiaBly viathe et AMSinatRB kb, KIB6) profetbteis iz S6HiSouhd WS Whérdih 2 & Kol bRsekiRg!
tovvard a 201 GEESS mbMylated 63ng bufylithidm ERd Bibthydsultits.i f | uor omet hyl ani | i ne (MTA)
conpri si ng ineastedr yabdtiment, GBIPRser thvaitior i8 dirdctat owafl:a grékess for preparing a compound of the
O [err] w tfornecdr ogen bromi de to give MIA. In yet another enbodi nent, the
present Invention is directed toward novel internedi ates of the fornula:

25 Cl‘b §l
CFa NH-C=C(CHy)s

2 W

30

wherein Z! is a halo blocking group,
comprising methylating a compound of the formula (lll):

35 (o)
]
o CFSGENH-C-C(C%»
“ 2 (1)
wherein 2! is as defined above, with an alkyl- or aryllithium reagent and a methylating electrophile to give
compound (V). Preferably 2Z' is chloro, the alkyllithium reagent is butyllithium and the methylating
45 electrophile is dimethylsulphate.

In another embodiment, the present invention is directed toward a process for preparing 2-methyl-3-
trifluoromethylaniline (MTA) comprising hydrolyzing a compound of the formula:

50 _ CH, 9
CF3\©,NH'C'C(CH3)3
55 (VD)

with hydrogen bromide to give MTA.
- In yet another smbodiment, the present invention is directed toward novel intermediates of the formula:

3



3 ° EP'0 619 809 B1 [err] wher ei n Z is hydrogen or a hal o bl ocking group.
Preferably Z is chloro. The above | iat.es are useful 10 for the
preparation of flunixin and phar naggtgfalﬁggpbggcept able salts thereof. The
present invention has the advantage of preparing flunixin and its
internediate, MIA, In as few or evengpgwer 9Deps as other processes
previously taught. The presentq'i_.nven 1 On %%&as t he advant age of

provi di ng novel internediates . Ny CHa)s owi ng easy and

conveni ent preparation of MIA. 15 # 30 35 40 45 50 55 4 EP O 619 809
Bl The- present process and vari ous native routes and enbodi nents
ther®f are illustrated as foll ows. I£_A. BVy AND D 5 [err] 10

Met hyl ation 16 [err] 25 hal o bl ockl ng Separ at e

(V') ., ROUTED fromreacti on ROUTED ,
wherein Z is hydrogen or a halo blocking group. Preferably Z is chloro. The above intermediates are useful

10 for the preparation of flunixin and pharmaceutical acceptable salts thereof. The present invention has the
advantage of preparing flunixin and its intermediate, MTA, in as few or even fower steps as other processes
previously taught. The present invention also has the advantage of providing novel intermediates for
preparing MTA, allowing easy and convenient preparation of MTA.
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m Xt ure Fwdroryze group

Reduction [ERR] 55 5 EP 0 619 80 &gkéﬁég D DESCRI PTI ON OF THE
EMBODI MENTS The term "al kyllithiunt refers to lithiumreagents with one to

ten carbon at Omns pleSont brecess idivard0s dlleMBlive FouRB atSeniBdilyits therbdt e, illustratidyds follows.

bl acki ng group
o) reacti on [ ERR]

butyl, hexyl and the I|ike.
such as n- 5 butyl, t-butyl
Irthrunrreagents containing a b

“"hal 0" .reders to chloro, brono,
el ect'“rbphi | e"
sui t abl e ani on | eavi ng group,
[ ERR],- phenyl - 10 [ ERR] -

i odo or fluoro.
refers to reagents of the for

SUCKs 2
phenyl - %

Preferably the alkyllithiumis a butyllithium
or sec-butyl.

The term"aryllithium refers to
ch as phenyl. The term
The term "net hyl ati ng

a [ERR] - X where X is any

ER | f at
AHCELETEHSN (e,

brom de), C ERR] and the Iike. The t hal o blockrng group" refers to any
Z =27 ndPety on the benzene ring an I g pre¢@ts nethylation at that
| ocation on the ring but can be displaded by hydrogen under reducing

condi ti ons.

fluoro. In Routes A, B, C and D, pival
by nethyhﬁting pi val oyl conpound 15
(rrr) with al kyl -

aryI i thiumreagent can be enploye
\ﬁdles al kyl - or

preferabhy fronrabou{ 3to a

nore preferably fro about

reagent. The net hy| Boute B

per nol e of conpou
anounts &b nethyla

1)

nratout -25

t enperature rangin
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sol vent under conditions effecti\GFg{o d

nol es al kyl -
hrlewégﬁ be e
rangi ng from excesg J_;gla.borthaqur nol ar anounts

electﬁ%gkﬁkgbl

nmol es met hyl ati ng blookingplyi |850uFhe reactants
25 flerr] Cto abo

l§tg, chl oro, brono, iodo and

?Pbgéhconpound (v) can be prepared
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In

conmpound (VI), 2-methyl-3-4rifluoronetChylpi AL can %E prepared by
contacting 25 pival nili dg CUH@re|~ p§ F@EEbMaJo gckrng group,
with a reduci ng agen cat a hjena- _
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tion or reduction using a formate salt with a catalyst. Wiere catal ytic
hydr ogenation i s enpl oyed, displ 'ac%ed]éw%s e hal o bl ocking group with
hydrogen can be carried out with a hydrogenating catal yst such as palladi um
charcoal in a (Jerr] to C8 al cohol such as nethanol. Hydrogenation is

pr ef er abl ypegiitenasEseRIPTRON GHOTHE EMBOOIRENTS C and at pressures greater than
anbi ent, preferably about 50 Tbs pressure. A scavenger 30 such as sodi um
acet at e I S UTReltetn® "diNyHithiup" kdie@s frlitiumCreaents with onb licetenl teaiiph abend infthe alkybpaiick] such
group, i . eas médN,, etthyClpropiFbutyl, Helkyl arichthe dikea Peafecpbly thaatiodithivenis ladbptytithium, suth @sins
rangi. ngsfrmmle-)bmm&oebu&vbout equi nol ar conpared to one nole of the halo
bl ock¥g gr oe tepm Edniithish"\refals dalithium mageptssontaining, clbrzanoid Aing, eych as pheayly
conpounds ( VIThe teeh "tgle™ refaeyia chlgrossyomaetede erifliero-of pi val ani lide (V) in an_

al cohol sol vanhe tepn {"methyiating slactorkiial fefesstoqaagents pte famui GHyrX wherp X gay pyitable
Cheni st r y, anay7eaving group, saygh assGHaO$0e e(dé“éﬂ“t@“‘f%;%ﬁ%anﬁﬁh?(ﬂ?m Cls§Qs 1 grphenyt-

triet hyl’°dn§ 35Pheply P m'f Mt"la"'de}fp'&ﬂ“ )
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The aci d Cpa@iefaBly #oR! BYRS th RockiTB WidleS all@N&H alitithit rebgedndieCHSiSrabiy rah Qbdut 2.2 to
equi Ml ar  gyEUSH FnoleS alkDbrCariithidin® Faagehil rmé Wethylatigedic2irephiley can i@ Neniptgst inZholifls
about 4 2070tafgingBedntl exceE 18 aPdut baUirAdMr amblirisofaheiviating isttraghidl ber imdiDbfesmPduna @ity
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out at tenpabai un ewies awthylatngfeleownphild0THe reddtahie tin be(Cobtactdd at ativol 4 temnpergas ringiod

t he react i foom ahouit-0F &G topabedt®r &b myrefprefanablyifomt ab8d -35e10 th aldut 95260[ err] C, nore
preferably f aEr'o ﬁ@t&oﬁuﬁmmngn@ eg)l') %@%@gmp@wqthygwam:ldﬂomnebereeamfp(blu urmdrgdﬂhg )
wher ei n2¢ pivdlaniligd (V) wheseimg| o Zbls orhipckingharpupe With Heedysing aaent dsing, calelytic png- of
45 conpoutimd grvipdygtion uginth 8clatmate: et with ascatalgste NVhetsneatahtiie dwdrggenetion ds @aloyed.
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aci ds can P4 &l 2baut 98¢ rco & "g; Eiﬁgf?at?t’ h 313 P $s"éehl'"‘f g"l"?ebr

phosphof ¢ c EP%T?@S%W le ﬁ\:fg el ffie,pro ?a ) ﬂo F% | nd
condi t onsm o .fioc o .é- S oG 12 m "l%é@n b Aloinat “gﬁ?c% Mot S
hydr ogen, Ul n%(;n ép%hd’i‘ described in

2- et hyl - SJJanEI 591@3& Rathtd) S&s 'irl %mln%lq soduH'ﬁ'd?Q'lethylam-
separ at gf Ymgﬁllﬁﬁqm'hﬁﬁs FrROHC |30 uﬁoer)Y S rRdthyl-8-trifidtrdnhylahifHe) Y%Q@ beCprepared by
acet at e Or pfoRERE BomGdriid® A With( 2/buitalle Bei® @inddY @oraltiysColiadivd b Aremste thfd 5thdg
t he procedpivssy Ae8E [(.ENHCOCDBALIL)G0 Aminb .oROMIYS. Sditable £c%@qﬁdtﬂ6| moidl BEi® such as
cont™ni NOsuliGrEPaRIdN Bydroffioria dia] MArodMiéHe Sk APHoSphbfcOSRY, hyirib®é Bold afe- hydrobromic acid,
trifl uor onprefeibly pirdrstreniic latial Ehytidgdnytioritey SBrTh ackt bah tRSentlisyed inbadsbunts) ranging €
A.  Convent irom alcessas avudt yqupmoe emounts petitivie of canphurdVi, pestdrabiyfetim ghiostt20/td aiouDh
are used t moles awid; anord/prafarablynirdnh ebaut d do iabout ifi mdlasr of . aciiipér protepai reenipdund VIRGbe es
A, B, C anebnBclingof the ragctents ¢ap bp carried aut &titempeseiurestigngiea from abaut o @to thedoifingeppint

t hose des cefithpergaction mixtsye. qoeferabiy oM atpetB05G tp 1597 G Jwrespraforghiy|fran H@!f 178110 120 °C.
General |y, MinRqus BSamprund YilwherpimZ = isp bale blegking |9@"&€§“ob°|H‘PPP'H6 by, ko of of
an aci d+¢atonpgund (V) with congentratad aside Sypf epnraatrated agids @) nelyde organigiacife sich 8% 6

alkyl or aryl sulfonic acids including methane sulfonic acid and paratoluene sulfonic acid. Other con-
centrated acids can include strong inorganic acids such as hydrochloric, sulfuric or phosphoric acid.
Compound (VIl) can be reduced to MTA using reducing conditions as described in Route A.
in Route C, compound (V1) wherein Z is hydrogen, is separated from a reaction mixiure also containing
s0 2-methyl-5-trifluoromethylpivalanilide,an undesirable isomer, using separatory procedures such as recrystal-
lization from toluene, ethyl acetate or acetone. Compound (V1) can be hydrolyzed with acid to MTA using
the procedures described in Route A.
In Route D, a reaction mixture containing compound (V) and the undesirable isomer 2-methyl-5-
trifluoromethyl-pivalanilide is hydrolyzed with acid as described in Route A. Conventional recovery proce-
65 dures such as fractional distillation are used to recover MTA from the reaction mixture.
MTA prepared from Routes A, B, C and D can be used to prepare flunixin by known methods, such as
those described in U.S. Patents 3,337,570; 3,839,344 and 3,891,761. Generally, MTA is contacted with 2-
chloronicotinic acid in the presence of an acid catalyst, i.e., p-toluenesulfonic acid, followed by acidification

6



EP'O 619 809 1 of the aqueous solution to give

2-[[2-nmethyl -3-(trifluoronethyl )‘phe@gae{g’wbﬁ- pyri di necar boxylic acid
(flunixin). The neglum ne salt of fluniXxi-n can be prepared by contacting
flunixin with N-nmethyl-D-glucamne in a suitable solvent, such as

| sopr opanol ol &fubdue Clolulich o Give r=-metihyhE-@dusroméitihphendlaminargdyfididecarboxylic acid
Pr epar at i on(fgiixinylTPhe auiediufning Baléf Murivirgda He (PR parbd byRcontacting flurdikin withr N-misthyl-DAglucamine

sol uti on of in2-soitdblarsolvént, tsudhfaks isoprapund! layd ¢pliactingethe prockitated Broducy ) 1N
tetrahydrofuran (210 ml) is cooled to -25 [err]C under a nitrogen

at nospherse. E@mgle 1nPreprration ofi ITA andfi§r@drioneglumind vig Robed. hexane, 2.2 equi val ent s)
i s aleted slowy at -25 C. After addition, the solution is warned to -15
[err]C maintained at -15 [err]@for 2 20 hours and cooled to -25 [err]C
Di net.hyl sul phate (34.7 g, 1.1 %ﬁm val ents) is add?éj’_g\;ovm yQat -20 [err]C,
the mxture is i rred_for e nd 1 m r e . The
m xture 'S heat g!lds o280 g er? C a%ot*%()a?l ayeégar o2 i@t’ﬁ?"?ggﬂgﬂgani c

| ayer is washed wit gt 35 m portions of watE 50 [err] C and then
evapor at ed. The sol i\§ due i S—eysi-abliged frQ uene to give

6- chl or o- 2- net hyl - 3-t | udrlonet hyl - pival ani|i e’ 10§, 69% yvyield), as
needl es, |<fnalti ng point (mp.) 160.5 to 161 *C. 25 CF3 NH C-C(CH3) 3

CF3% NH NC( CCF6) 3 [err] ii.) Palladium (5% on
charcoal cat gl WSthiufioh-of 2-8hliorb-5-ridiGiGiAbirlyRivalaidb ¢oloQ) iR fetriry@Blurh &1611{;5&& Eoblea &5 285
trifluoronmet hyt phastladtiohdndBmbspRers) Then nBG isksh (&5 3.C1.8MLin(nblknd, B2 oduivdlents) is
equiwdl ent's) ddaedBbWHRBOI2S5 (L3 BiteNlalidition e Balatoh fsSwarBed i G ge Midinehed at 16 (. for 2 .
i( 35, 155 leg)/ [ etiotuds )andooksd th €351 1C Bimbiayl sulphzRe(3RD Yl B1 equivlemts)tifibaded sibwly e-aDVedihdy
filtration antixtideds ftirbd foates minump audatdd chl of Waer &re atdbd £The snixtlirss is bbateitio 501 * ¢ @AY hd
of tol uene aniayetsCararbopartted Thb agadolaper ldw@shadi with tnexeds migportigiseof watgieat $0 &Caand then
separ at ed anceveoeatedo [Thee pedid | resjdue is srystalishe ffom tolene W giv@) Sehlong@miethyldstrifijoroppethel
and evapor at erivalaifids (FQ4k¢. 8% vield). e ngegles. melting paint {im.ph 1805t ¢§i¢Ct 0 yield 27 g of
2- 40 #ret hyl -3-trifluoronethyl pivalanilide (95%vyield), as needles, np
123.5-125 *C. O [err] HBL 50 iii.Q 2-nethyl -3-trifléororret hydpi val ani | i de
(10.0 g) is hydrol ; f i | ncentrat ed r (40 ¥, 48% for 3
hours. The mi xt ur &8 *Hﬁ%%é@@ﬁa p&fed 22 IIIE "ébhﬁgi?@(@ﬂﬂao ).
The pHis adjusted to}9 conce iomCOH arnd m xture is extracted
with two®30 m portio err]. tra e dried over [err]
and evaporated to give XAt -3-trifl uoronet hyl ™ g

I ne (MIA) 55 (6.5
g, 96%yield), an oil which solidifies on standing.

ii.) Palladium (5%) on charcoal catalyst (16 g) is added to a solution of 6-chloro-2-methyl-3-
85 trifluoromethylpivalanilide (32.0 g ) and sodium acetate (10.7 g, 1.2 equivalents) in methanol (130 ml).
The mixture is hydrogenated at 50 p.s.i. (35,155 kg/m?) at 35 *C for three hours. The catalyst is
\J removed by filtration and the filtrate evaporated. The residue is dissolved in 100 mi of toluene and 50 mi
of 2 M aqueous NaOH with heating. The layers are separated and the toluene layer is washed with two
20 ml portions of water and evaporated. The residue is recrystallised from toluene to yield 27 g of 2-
40 methyl-3-trifluoromethylpivalanilide (5% vyield), as needles, mp 123.5-125 *C.

CH3 »
~C~ C
CF3 NH-C~C(CH,), CF, Hs NH,
HBr

—_—-’

50
ili.) 2-methyl-3-triflucromethylpivalanilide (10.0 g) is hydrolyzed by refluxing in concentrated HBr (40 ml,
48%) for 3 hours. The mixture is cooled to 20 *C and poured onto ice-water (40.0 g). The pH is adjusted
to 9 with concentrated NaOH and the mixture is exiracted with two 30 mi portions of CH2Clz. The
CH:Cl: extracts are dried over K2COz; and evaporated to give 2-methyl-3-triflucromethyl-aniline (MTA)
55 (6.5 g, 96% yield), an oil which solidifies on standing.



7 * EP*0 619 809 B1 COOH [err] iv.) A mxture of

2-met hyl -3-trifluoromethylaniline %’?89\& 2. 1. nol es) and 2-chl oronicotinic
acid (158.0 g, 1.0 nole) in 400 m 9B heated at 100 [err]C for 24
hours together with p-tol uenesul fonic acid (15.0 g) nonohydrate as the acid
catal yst. Potassium hydroxide (ca. 145 g) in water (255 m) is added and
the is pH is mai ntai ned above 11. After diluting the reactisfwo?qxture to
1.2 liters with water, the mxture is cooled to 50 [err] C, a ed to pH
11, treated with 7 g o ecol ori zing charcoal _and 1€k of a f ai d,

and cl'arg fied bfHa NFzhel te is difisgd s
.Q w thfcondentrated sul d
tes and Aql triation giVes qgudg

and t¥€ pH is adjus
t he suspension for

2-[[2-methyl -3-(trifTRge 9 am no] - 3- pyri d™iecar boxylic acid
(f1unixin) (83%yield). 20 Thie conpound can be further purified by
crystal ¢ zation in nmethanol and Washing with water. v.) I\/bgl um ne salt of
Flunixin 2-[[2-methyl -3-(trifl uoriomet hyl ) phenyl ] am no] - Pyrl di necar boxylic
acid (296 g, v-LAmixge ef) 2-methy-Rifigererpethyfaniine (@G89, 2 (wes) éxﬂd@q' opmicetipiceagi (188 o.

di ssol ved i n1 -Omplp) ip AQ0 @k of watey i kpatey 4t I8fh 1 & fer Ab hoursTtagstherwith p-teluenssitifoniciacid (B%0

of a decol or@ &R E’é‘Pl&BWef‘B'd Getgyst. °F?ﬁ“i"b'?yd5’?"ﬁe i é“%@d%&‘“?’dzﬁsﬁ@ Frﬁqﬂeﬂ prd th%md

th tr e BLis | & %W'nq 0 gnxtu r tlp we % fe is
fi |et Tai(l OLe ‘io Igd %@u.ﬁe&d tggge1 %&t B ?c,ﬁg izi aﬁ% aid,

precjpitate ¥ w'th

|Itr i uu 5
et }%Eh ks %ﬁg et i‘%ﬁﬁ%m%a’i"%iéﬁ Sl

Prepar at ' On 9} Min¥ 'sat (PM ﬁn [2- th l%[({r uo ethyl)ph}n{ m|no]-3-pyr|d|necarboxyl|c ac|d 296

6- Chl or o- 2- hoidy ahd N ngz 2666 4 dissolied 1Y iitels Y Gk
refluxing i ﬁsdbEbB%ﬂtThélh&@ is &&% QD ddbidrising lcarborl 19815 9f a Tilk? aldtdrd suaaaima ed
to 9 with comisgel énattkemidakeHs aswbdt&neaﬂw @RS MiniBy GNfterl clarificafieh’ 5! fEktich) the THHRARMR

di still esl t caglatateiiré-aC4 oC Ontia pretiitdle-fetms and dgitédodiaih lay 15210 fof 616 hourbThS pecipitate
%, an oil vilafieledsedsheli withesiddsopwpamdicing griedrRa 70 ad itaigive( théInegitimind1sait @D Bunixin (95%
catal yst (2 ygid)i s added to a solution of 6-chloro-2-nethyl-3- 45
trifluoronmethylaniline (20 g) and sodium acetate (9.4 g, 1.2 equival ents)

i N et hanoExampB@. Preparatigmef MiiAMia fRagteiBs hydr ogenated at 50 psi at 25 [err]C
for fivéehours. The catalyst is renoved by filtration and the filtrate
evaporated. The residue is dissolged in nethyl t-butyl ether (60 m) and 2M

aqueous sodi um hydr oxi deC("bO T ers are separateg@Hnd t he net hyl
t-butyl ether |ay&Fai t‘ﬁ“@d&%:{lo M, UBRR), A H,

% 1. HBr
u Ci - >
(% 2. Reduction
40

8-Chloro-2-methyl-3-trifluoromethylpivalanilide (150 g) is hydrolyzed by refluxing in concentrated HBr (48%,
700 mi) for 7 hours. The pH is adjusted to 9 with concentrated NaOH and the organic layer is separated
and steam distilled to give 6-chloro-2-methyl-3-trifluoromethylaniline (76.3 g, 71%), an oil which solidifies on
standing. Palladium (5%) on charcoal catalyst (2 g) is added to a solution of 6-chloro-2-methyi-3-
45 trifluoromethylaniline (20 g) and sodium acetate (9.4 g, 1.2 equivalents) in methanol (100 mi). The mixture is
hydrogenated at 50 psi at 25 °C for five hours. The catalyst is removed by filtration and the filtrate
evaporated. The residue is dissolved in methyl t-butyl ether (60 ml) and 2M aqueous sodium hydroxide (20
ml). The layers are separated and the methyl t-butyl ether layer is washed with water {10 ml, twice), dried
with K2COs and evaporated. The residue, 2-methyl-3-trifluoromethyl aniline (MTA) (15.8 g, 94%) solidifies
s0 on standing.
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with [err] and evaporated. The resrdue 2- rrethyl-3-trif|uororrethy| ani line
(MTA) (1589 94% solidifies 50 g@g? 50 8 EP 0 619 809 1
Exanpl e 3. Preparation of MIA via Route err] 10 A solution of
3-trifluoromethylpivalanilide (9.8 g) in THF (40 m) is cooled to -10

[ err] C undermExdingl 3. PRgasatiod bhMBPREReute Q- But yl I ithium (58 m, 1.6 Min hexane,
2.3 equivalents) |Is added slowy at -10 [err]C. After 15 addition, the

sol ution becones cloudy and the m xtQire is stirred at -2 [err]C for 2
hours, then cooled to -25 [err] C. met hyl sul phate (7.2 g, 1.4

equi val ents) is addegr_slow{ at NRe” EO(CHZ) After additi @Hgthe mxture is
stirred at -20 [err] b M nut es and oam of -/'- of 25%
anmoni a are added. The m is warnmed to roomtenperfftureffand the | ayers
are separated. The organigphgse i s 0 m {r, dried over
[err] and evaporated Cryst™llization from acetone yiel 76 g of

of f-whi t €’needl es. Two 20 recrystallizations from acetone yields

2-methyl -3-trifluoronethyl pivalanilide (4.6 g, 44%yi el d), as needles, np

123-124 [er rA] 1ut|§¥ 34 H b B{vérﬁlui%é( (é g:a ecPE' '?9 |fl-lBun &ra nitrogen
descri bed i g f’ Biwu. o, T A gﬁ,‘, e aiig L 050 12 aner
hydrol yzed Taﬁdu BOAAOR béeothes Sl 3hdrinb %193 |s d/4td2 R@%rez hdursZfhen Bédled 1o -25
reaction m mfﬂbﬁ\e@l {sphaeR?. £9,3 4% a’l’dnf%) |did'éﬁ'é Wly at -20 °C. After addition, the mlxture is stirred
2- et hy| - 3- taf igbl WO fop ieNErhitbLaNGOA0MI of vibldr iafid Y ehl @1 2506 AmNokid) aldBidaés TRE mbdurddRd
i n Exanpl e lvarntedas rdofNRinpshattrb iahd #Hol 18/8rsLné] €dpaléfd.UTHS) didanit IpRask G Rashet with 20k mir &
give A.  RleR AfATdveNK.CB,; nbiiRahordled \MekystRizAloDfram adsicne tyield§ 5.89toesi-wite (éddley. Two
used i n tzae r@remtizdionsrfoncastotaylelixc2-mpbydntdidoraraatinvphialag)iide (4.6 lne44%0 yibld)\ias geedles,
schene: 0 3Wp 123-124 eCr By bsingeestantidlly yhe samb rprdcbdueer aeing tHBy [aadedcribed it Exgoplent thef 2-
formul a (1) methetkifiuoomethylpiyalaniideein hydrolygethtel MTAo| ocki ng group, i s contacted
with t-butyl acid chloride or anhydride in the presence of a base and

sol vent to dawplechRpperaien oEMTAYis Rgute Bs descri bed, for exanple, in Gschwend
and Fuhre¥, supra. Suitable bases include |ithiumcarbonate, sodium

car bonat e, HB‘E §tf°ﬂ (PP 106 fxample % gntainiRgceyds Avaetay-Stiirermethy)ejyalapiligacis hydrolyzed
pot assi um hydh BR; F&esaiped i Pamel) aFfFﬂ‘g"a' dstiistion, pdecyapyyyff thejreackon quixtue giygs MTA.

acerate, ot IR 5" Ol Uene.

30

Starting material (lll) used in the present process can be prepared according to the following scheme:

0
3 CF3 NH, Q@ CF3 NH-g-C(CHé)s
. Ci—=C-C(C
B & hag
Z 4

“ o - am

Essentially, a trifluoromethylaniline compound of formula () wherein Z is hydrogen or a halo blocking group,
is contacted with t-buty! acid chloride or anhydride in the présence of a base and solvent to give compound
45 (M), as described, for example, in Gschwend and Fuhrer, supra. Suitable bases include lithium carbonate,
sodium carbonate, potassium carbonate, cesium carbonate, sodium hydroxide, potassium hydroxide and
triethylamine. Suitable solvents include ethy! acetate, methylene chloride, acetone and toluene.
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50 55 ‘EP O 619 809 Bl Preparative Exanple 1. 2-chloro-5-trifluoronethyl
pival anilide 10 2-Chloro-5-trifl uOrogpblgyggégm ne (58.7 g) is dissolved in
180 m of acetone and 47.7 g of sodium carbonate (1.5 equivalents) are
added. Pival oyl chloride (43.4 g, 1.2 equivalents) is added slowy to the
stirred m xprupsaratvd Exdniple 112xblovo-S-tiflBorcoethye pivdlanilide t enper at ure bel ow 30 *C.
After addition the mxture is stirred at room 15 tenperature for 6 hours.
The acetone is renoved under reduced pressureoand the residue is dissolved

in 300 M of water and 180 m o ol uene. m is heated to 70
[err] CHor 15 mnutes and the | ;'/:té NG ~ p&féi)&@ﬁe toluene | ayer is
and evapor ated under reduced

washed with four 30 ml portions of
pressure to give 82.4 g of the titl& pRound (ngmyl eld), an oil which
solidifies on standing. 20 Preparati Ve Ex@rtp

3-Trifluoromethyl pivalanilide O [err] 30 Pivaloyl chloride (40 g, 1.1

equi val edfs) |s added sIovay to a stlrred mxture of 48.3 g of 3-

trifluor Qne r!")-tnﬁu% I ml% ?snc;‘ s% lv 7]91 ml of ch?Jne%?éjh (é\fg 9 actai%onate
(1.1 equi Va @ aI chl 19 almté dde §Iov$i tﬁ d fhixture
tenmperature re |§ '&5 edq° érat aﬁéj rﬂ room
room temgr%&g e%r 8 Rurd) THE ac d\OﬁJe?Fed@Jeﬁ ardhe fo ﬁuérk)&fswhﬁd'nrﬁ
heat ed at S5%og ful &1 Hated O B0 IR e, TR hostiddo 76 PBHG1E iR ahdl theMyERME
phase is drisgfdra@dethel Bluénb 18/8HisGaaHAWh 8hr 30 R porBbris bf WBSI SHdCovhporaidayumbiéH rbdus&sl
from iEopr oprgste tb Qivi 824 § ofiife tlieGopound1@8% iylelds; af GMINEHWAIidiRE Y Marking) , as
need| &%’ mp 109.5-110 [err]C. Cains 40 1. A process for preparing

f | uni xi n 2an@rephrativeEremlid Z aiThjuommetipipiediniidssal t s t hereof , conprising: a)

met hyl ati ng a conpound of the formula (I111): [err] wherein Z is hydrogen or
a hal o bl ocking group to give conpound (V): 5'6 10 - :

1]
N CFa__~\_NH-C~C(CH)s

Pivaloyl chloride (40 g, 1.1 equivalents) is added slowly to a stired mixture of 483 g of 3-

trifluoromethylaniline (1.0 equivalents) and 35.0 g of sodium carbonate (1.1 equivalents) in 150 ml of

ethylacetate. The mixture is cooled to a temperature below 30 *C. After addition, the mixture is stirred at

room temperature for one hour, 150 ml of water are added and the mixture is heated at 55 *C for 30

35 minutes. The layers are separated and the organic phase is dried over K2COs; and evaporated. The solid

) residue is crystallised from isopropanol to vield 67.4 g of the title compound (92% vyield), as needles, m.p
R 109.5-110 *C.

Clalms

| 1. A process for preparing flunixin and pharmaceutically acceptable salts thereof, comprising:
a) methylatipg a compound of the formula (ill):

- %
CFgQNH-C-C(CHs)a
111
o Z (1I1)
wherein Z is hydrogen or a halo blocking group to give compound {V):
55

10



EPO619809B1 Preparative Exanple 1. 2-chloro-5-trifluoronethyl pivalanilide
[err] to 2-Chl oro-5- trlfluoromethyIEg éfgryg .7 g) is dissolved in 180 ni
of acetone and 47.7 g of sodium car onate 5 equival ents) are added.

Pi val oyl chloride (43A g, 1.2 equivalents) | s added sl ow y to the stirred
m Xt ur e anPrepareivelExainple 8. 2-chickeBtritudbrdmathql divetsgiieat ure bel ow 30 [err] C. After
addition the mxture is stirred at room15 tenperature for 6 hours. The
acetone is renoved under reduced pressure afl the residue is dissolved in
300 M of water and 180 ml of |9I uene. Tkﬁ_hgj: gﬂg&g heated to 70 * C for
15 minytses and the |ayers are YA S | ayer is washed with
four 80 n portions of water and gvapofjat ed under reduced pressure to give
82.4 g of the title conpound (98% %N¢LA an oidgmyhi ch solidifies on
standi ng. 20 Preparative Exanple 2. 3-Tri@l uor onet hyl pi val anilide [err] 30
Pi val oyI chloride (40 g, 1.1 equivalents) is added slowy to a stirred

m xture’'®f 48.3 g of 3- trlfluororrethyl aniline (1.0 equival ents) and 35.0 g

of “sodi um gapBe8: ﬁ&ﬁfﬁor&%etﬂyua‘ﬁ% o'h)aa %.5%% a&f has. %ﬁ a.uI,hc% nate
m xture '%%%E Is a&o%HWa oi s A I&ﬁé f‘i
M Xt Ure i Sapythd ré‘ s &doied o anA ‘A&dmo

added and {oRBerRlins 16HePhdu. THRddcSiEn CGedubdd prébsite ahd iﬂb‘?&ﬁue fghfss I@M‘H S
are separ ajgtniah datBquwaqnbﬂolmasmelmas ts&féatea/ﬁsrm[-emﬂ 15AHFut6Y/ a8 MeAkyRFS arel NE
sol i d resi shparated: Tho Yhiend laysras] whshedrwitSREH SpDMAINsdHiohof ek nddvagorsleddlindbrd ¥eauckd | €
conmpound ( féskurs itedivh) 82.4350f fiRQIHS Enpolind[188¥)eld; dhldil whieh sdlififiesGh 3tandingd0 1. A
procéléds for preparing flunixin and pharmaceutically acceptable salts

t her eof 20 cPrepmraties Brgmpla 2. vitibgrbradthyviptyalanildenpound of the forrmula (I11): [err]
wherein Z is hydrogen or a halo bl ocking group to give conpound (V): 55 10

EP O 619 809 Bl

. CFy NH-C~C(CHy)
O o

Pivaloyl chloride (40 g, 1.1 equivalents) is added slowly to a stirred mixture of 483 g of 3-
trifluoromethylaniline (1.0 equivalents) and 35.0 g of sodium carbonate (1.1 equivalents) in 150 mi of
ethylacstate. The mixture is cooled to a temperature below 30 *C. After addition, the mixture is stirred at
room temperature for one hour, 150 mil of water are added and the mixture is heated at 55 °C for 30
35 minutes. The layers are separated and the organic phase is dried over K2CO; and evaporated. The solid
residue is crystallised from isopropanol to yield 67.4 g of the title compound (92% vield), as needles, m.p

109.5-110 °C.

Claims

1. A process for preparing flunixin and pharmaceutically acceptable salts thereof, comprising:
a) methylating a compound of the formula (lll):

0
CFs. ~_ NH-C-C(CHy)s
| G G

|
|
|
|
l
I
|
g _
5 wherein Z is hydrogen or a halo blocking group to give compound (V):
|
|
t
|
|
|
{

_

1 R 0 0



[err] wherein Z is defined as before; 10 b) In a first alternative,
for conpounds of formula (V) wherei Nerlo lg¥o Sod B4 © bl ocki ng group, contacting
conmpound (V) with a reducing agent to give conpound (VI): [err] 20 and
hydrol yzi ng conpound (VI) with acid to give
2-methyl -3-trifluoronethylaniline (MA); or In second alternative, for
conpounds of fornmula (V) wherein Z is a QHgo bl acki ng group, hydrolyzing
conpound (V) with acid to give cofgfgnd | INH-C~C¢CHg)awherein Z° is a
hal o bl ocki ng group; and contacting c( d (VM) with a reducing agent to
gi ve~MIA; 8 or 35 In athird alter e, for compounds of fornula (V)
wher&h Z is H, separati ng conpound (V ;art he (l\gaction m xture; and
hydr ol yzi ng conpound (VI) with acid to give A, or ‘In a fourth
alternative, for hcfogpqgn%aedo% fafgrrp-rrul a (V) wherein Zis H hydrolyzing the
reaction m xtur - romthe reaction mxture epar ati ng_out
MIA c) dBrvert fxb'hyazfﬁ gﬂvesggf mw@aﬁ@@%‘i{@" oo i PR g Srettig
above alt ernati V&SPT'A ¥ abr)e °ga jgpent to ave F[°[’ -NEt hyl -3-(trifluoronethyl)
phenyl ] am no] - 3- pyri di necarboxylic acid (flunixpn) or pharmaceutically
acceptable salts thereof. 2. The procesg;hg];] clafjm 1 wherein conmpound (I11)
is methylgted using butyllithi um@fil,d di N L@(e 21;8 the acid is
hydr ogen brom de. 45 3. A process 3 rirng a cor% nd of the fornul a:
0 55 [err] wherein [err] is a halo
bl ocki ng group, conprising nethylating compou Igf the formula (I111):
EP O~819 809 Bl [err] wherein Z' is as defined ove, wi'th an al kyl - or
aryl l'ithizam reagent and a nethylating electrophile to 10 gi ve conmpound
(V). and hydrolyzing compound (V1) with acid to give 2-methyl-3-trifluoromethylaniline (MTA); or

In a second alternative, for compounds of formula. (V) wherein Z is a halo blocking group,

hydrolyzing compound (V) with acid to give compound (VII):

CFs, ¢' NH,
(VID)
30 21

wherein Z' is a halo blocking group;
and contacting compound (VII) with a reducing agent to give MTA; or

35 In a third alternative, for compounds of formula (V) wherein Z is H, separating compound (V1) from
the reaction mixture; and hydrolyzing compound (V1) with acid to give MTA; or

\z in a fourth alternative, for compounds of formula (V) wherein Z is H, hydrolyzing the reaction mixture

with acid; and from the reaction mixture, separating out MTA;
c) converting 2-methyi-3-trifluoromethylaniline (MTA) from any of the above alternatives in step b) to

40 2-[[2-methyl-3-(trifluoromethyl) phenyiJamino]-3-pyridinecarboxylic acid (flunixin) or pharmaceutically
acceptable salts thereof.

2. The process of claim 1 wherein compound (ilf) is methylated using butyllithium and dimethylsulfate and
the acid is hydrogen bromide.

45
3. A process for preparing a compound of the formula:
% | chy - §
. CFj NH-C-C(CHa)s
1 A"/
. 2 W)

wherein Z' is a halo blocking group,
comprising methylating a compound of the formula (Ill):

; A




4. ‘'The process of claim3 wherein [err] is chloro, the alkyllithiumreagent

is butyllithiumand the nethyl ati nﬁpyfﬁta;oﬁmi |l e i s dinethylsul phate. 15

5. A process for preparing 2-nethyl- it Tuoronmet hyl ani |l i ne (MIA)

conpri sing hydrolyzing a conpound of the fornmula: O [err] 25 with hydrogen

brom de to give MIA. 6. A conpound of the fogsnmula: 30 [err] wherein Z is

hydr ogen or. a hal o bl ocki ng group. 40 7. Thgjconpound of claim®6 wherein

the Z is hydrogen. 8. The congdatyd LNHRG-O{CH)n Z is chloro. 45

Pat ent ansprUche 1. Verfahren zur e ¥l | ung von Fl uni xin und

phar mazéuti sch annehnbaren Sal zen unf assend: a) Methylieren einer

Ver bitdung der Fornel (111): 50 7! (11I1)

0 CFNH-C-C(C3) 3 65 ~~~~~~~ z (1) worin

Z Wasserstoff oder_ ei ne bl ocki erende Gru i n Form ei nes Hal 09 ns ist,

unter Bi | dund"Y8R Z15 3s dpfinpd fMe’l"i“flaff'k!'lg 18¥liithjym reggent and.a metpylating electipphile to

* EP0 618V86¥"8"A hi ndung (v) o 5

CF3 NH- C- gf(cFKSQ,S e1 m W e zLvor I] {'b? e | S t%) |ner
4. roces whér ! ithjum reageént is bu hluma th Ia

ersten Al terg Lfmlel@&m Ipﬂﬁé‘ Aer e]:ae“‘P’ f %dg yo| nen"? el n

bl ockl er ende

15 8. A process for preparing 2-methyl-3-trifluoromethylaniline (MTA) comprising hydrolyzing a compound of
the formula:

O
20 CF3©,NH- g"C(CHg)s
| (VD

25

with hydrogen bromide to give MTA.

6. A compound of the formula:

30
’ CHB -
CF, NH-C~-C(CHys)s
35
) y4 V)
wherein Z is hydrogen or a halo blocking group.
40

7. The compound of claim 6 wherein the Z is hydrogen.
8. The compound of claim 6 wherein Z is chloro.
45 Patentanspriiche

1. Verfahren zur Herstellung von Fluniin und pharmazeutisch annehmbaren Salzen davon, umfassend:
a) Methylieren einer Verbindung der Formel (Il):

9
CF3<INH-C-C(CHG)3
- z (U
worin Z Wasserstoff oder eine blockierende Gruppe in Form eines Halogens ist, unter Bildung von

* € L M S5 % -




G uppe i'n Form el nes Hal ogens ist, In-Kontakt-Bringen der Verbindung (V)
mt ei nem Reduktionsmt- 15 te dung von Verbindung (VI): O
20 CFEPWH@%O&I‘ NH C-C(CPS)3 (VI) 25 und
Hydr ol ysi eren der Verbindung (VI) mt S~ure unter Bildung von

2- Met hyl - 3-trif Iveggidesgyy):ani lin (MIA); oder in einer zweiten Alternative
far Verbi ndungen der Fornel (V), bei denen Z eine bl ockierende G uppe in
Form ei nes Hal ogens ist, Hydrolysieren der Verl_bgdung (V) mt Saure unter
Bi | dung von 30 - Ver bi ndung (VI1): 5 (Vi) ZI 40 Wworin
Z' etne bbocki erende G uppe in Fo eangd und

| n- KOnt akt - Br | ngen der Ver bi n- dur?g;:':i “ t e| nerA%&ktlonsmttel unt er
Bi | dung von MIA; oder in einer dri tte ernati ve far Verbi ndungen der
Formel (V), bei denen Z H|st, Abtrenn® Verb ung (VI) aus dem

Reakti onsgem sch und Hydrol ysi eren der Verblzdung ) mt Siure unter

Bi | dung v8n MIA; oder 45 in elner vierten Alternative far

Ver bi ndungen der Fo beI denen Z H |st Hydr ol ysi eren des

Reakt i onsgemi sc %}“ t.ve BRSBTS G0 it g R Rl

g}tepﬁggfegnv?g f msgh i B SR R A Rt
(Vi

2-[[ 2- Met -3-(tri uor ?’lunﬂ )]am noj - 3- pyri di ncar bonsaur e

( Fl uni xi n) oder phar mazeutlsch annehnbaren Sal zen davon. 50 2. Verfahren

gemAB Anspruch 1, wobel Verbindung (11 I) %nter \@rwendung von Butyllithium
und Brfret hyl - sul fat nethyliert wi égﬁ % mnvasserstoff ist. 55
EP 0 619 %09 B1 3. Vsrfahren zur 7C )3ndung der Fornmel: O

(VD)

25 :
und Hydrolysieren der Verbindung (VI) mit SHure unter Bildung von 2-Methyl-3-trifluormsthylanilin
{MTA); oder

in einer zweiten Alternative flir Verbindungen der Formel (V), bei denen Z eine blockierende Gruppe
in Form sines Halogens ist, Hydrolysieren der Verbindung (V) mit S3ure unter Bildung von

30 Verbindung (Vii):
CFy, $s
NH, .
35
| (VID)
o/ | ’ z!
40 worin Z? eine blockierende Gruppe in Form eines Halogens ist; und In-Kontakt-Bringen der Verbin-

dung (VII) mit einem Reduktionsmittel unter Bildung von MTA; oder
in einer dritten Alternative flir Verbindungen der Formel (V), bei denen Z H ist, Abtrennen der
Verbindung (VI) aus dem Reaktionsgemisch und Hydrolysieren der Verbindung (Vi) mit S&ure unter
Bildung von MTA; oder

45 in-einer vierten Alternative flr Verbindungen der Formel (V), bei denen Z H ist, Hydrolysieren des
Reaktionsgemischs mit Siure und Abtrennen von MTA aus dem Reaktionsgemisch;
¢) Umsstzen von 2-Methyl-3-trifluormethylanilin (MTA) aus einer der obigen Alternativen in Schritt b)
zu 2-[[2-Methyl-3-(trifluormethyl)phenyllamino}-3-pyridincarbons#iure (Flunixin) oder pharmazeutisch
annehmbaren Salzen davon.

50

2. Verfahren gem4B Anspruch 1, wobei Verbindung (lll) unter Verwendung von Butyllithium und Dimethyl-
sulfat methyliert wird und die S8ure Bromwasserstoff ist.

55
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5CF3WNH-"C- C(CCh) 3 z' (V) 10 worin Z “eine blockierende Gruppe in Form eines
Hal ogens ist, unfassend das Met hyl |Eq;@a19eéd§e§1 Ver bi ndung der Fornel (111):
i's ' 0 CF3

NH C-C(C)3 20 z (rn)
wWorin Z' wse veRgHenaf Héttéiluhg difek VerBihdung bére8imdl: Kyl - odor Aryl lithi unr eagens
und ei nem net hyli erenden El ektrophil unter Bildung von Verbindung (V). 25
4. Verfahren gemAB Anspruch 3, wobei Z' Chloren st, das Al kyllithiunreagens
Butyllithiumist und das nmethylierenddi ektraphil Dinmethylsulfat ist. 5.
Ver f ahf en zur Herstellung von 24¥a NHFCreC(@BHg)sl anilin (MMA),

unf as®€nd das Hydrol ysieren einer 3( Ver bi ndung der Fornel: 0 CF30

NH-C-C(CH 3 35 (VI) 40 mt Bro stoff unter Bildung von MIA. 6.
Ver bi ndung der Formel: 45 _ 7 (V) Cb
0 4S &NHH C(Cl) 3 so : z

(V) wori'h z V\ass rstoff odor ne o] OCkI er ende Gru i.n | nes .
ral ogens i st WoE8 2 ey qg;;ﬁ?g el AT AP Hegsons R tessend et Selivbron st
a Ver bi ndung ‘ée B s Y™ ™ wobei z Chlor ist. 14

1~ X1 EP 0 619 809131 Revendi cations 1. ProcMid pour preparer
de la fllynl Xi ne et ses sels pharmaceutiquenen) acceptabl es, conprenant: a)
| a methylation d un conpose deég formul e

1]
NHCLc(chy,
. 1G4
' (1)

20 2!

worin Z‘ wie oben definiert ist, mit einem Alkyl- oder Aryllithiumreagens und einem methylierenden
Elektrophil unter Bildung von Verbindung (V).
25
4. Verfahren gem#8 Anspruch 3, wobei Z' Chlor ist, das Alkyllithiumreagens Butyllithium ist und das
methylierende Elektrophil Dimethylsulfat ist.

5. Verfahren zur Herstellung von 2-Methyl-3-trifluormethyianilin (MTA), umfassend das Hydrolysieren einer

30 Verbindung der Formel:
CHy i
CFs NH~C=C(CH;,)5
85 _
o . (VD)
40 mit Bromwasserstoff unter Bildung von MTA.
6. Verbindung der Formef:
45 Cl-b ]
CFy NH-C-C(CH,),
50 zZ (V)

worin Z Wasserstoff oder eine blockisrende Gruppe in Form eines Halogens ist.
56 7. Verbindung gemaB Anspruch 6, wobsei Z Wasserstoff ist.

8. Verbindung gem#B Anspruch 6,'wobei Z Chior ist.
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5 8 CF3" NHCC(CH3)3 s Z ~~(111) 10 oO Z est |'hydrogbne ou un
groupe bl oquant hal o pour donner le 16 0 2CF3

(V) 20 Zz (V 25 ob Z est %gﬁﬁﬁ§§%%%ie auparavant; b) dans une
prem bre variante, pour |es conposes de forrmule (V) 00 Z est un groupe

bl oquant halggverdieatidris® €n contact du conpose (V) avec un agent r6ducteur
pour donner | e conpose (VI): 30

0 CF3 1. Prodddé Pourpidpirar doVd fJunigtihe ét' sby/shisqhytmacethinuernenp acseptdbids,) comp@nantin

aci de pour donne) lal reétigdation dupl codpdse idé ladomole@i)hyl ani | i ne (MIA) ; ou 40
dans:une seconde variante, pour |es conposds de formule (V) 00 Z est un

grouﬁwbl oquant hal o, I'hydrolyse du conpose (VP avec un aci de pour donner
| e conpos6 (VII): 45 " CF3 4 * N~H-
S ~~(Yll) 50 ob Z' est unctj'= ¢ '&'9&‘:&3)& la mse en

cont act du.-conpos4 (VI1) avec un agent cteur pour donner MIA; ou dans

une trois¥®ene variante, pour |es conpdses A forrmg& i‘\/) 00Z est H Ila
96par ati on du 55 conpose (V1) horsS¥du 2l an F actionnel ; et
| " hydrol yse du conpose (VI) avec un aci de pour donner MIA; ou dans une

rol yse du v f ,_
qual 1 be Vari ant e, p ol Bed I o ieck UM Sl o0 kBl o o

| * hydrol yge du nel ange"r onne ec un ac a se
hors du nel ange reactionnel; 15 | 11121121 22| 2 |||}
11 1]]. * c L M S *
TN e,
Y CFy NH=-C=C(CH;),
20 '
Zz V)
25 oll Z est défini comme auparavant ;

b) dans une premiére variante, pour les composés de formule (V) oll Z est un groupe bloquant halo,
la mise en contact du composé (V) avec un agent réducteur pour donner le composé (VI) :

30 : O
CF CH, Mo
3 H=C~C(CHy),
3 | VD
o et I'hydrolyse du composé (V1) avec un acide pour donner la 2-méthyl-3-trifluorométhylaniline
{(MTA) ; ou
40 dans une seconde variante, pour les composés de formule (V) oli Z est un groupe bloquant

halo, I'hydrolyse du composé (V) avec un acide pour donner le composé (Vi) :

p CFy ' NH,
(VID
Zl

50

oll Z! est un groupe bloquant halo ;
et la mise en contact du composé (Vi) avec un agent réducteur pour donner MTA ; ou
dans une troisiéme variante, pour les composés de formule (V) o0l Z est H, la séparation du
56 composé (VI) hors du mélange réactionnel ; et I'hydrolyse du composé (V1) avec un acide pour
donner MTA ; ou
dans une quatridme variante, pour les composés de formule (V) oll Z est H, I'hydrolyse du
mélange réactionne! avec un acide ; st ia séparation de MTA hors du mélange réactionnsli ;

15
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EP 0 619 809 BB c) la conversion de la 2-nBthyl-3-trifluoromthyl aniline

(MrA) provenant de |'une quel con'queg 819/8t9 ites cT-dessus | |'Ntape b) en
acide 2-[[2-ndt hyl-3-(trifluorondthyl phdnyl -am no] - 3- pyri di necar -
boxyl i que (flunixine) ou ses sels pharnaceutiquenent acceptables. - 5 2.

Proc~d4 sel on lplarcmeiibn aetih @méhyddrifleroménjaatine (MTA) )praverantndet lRiié queldanque des

utilisant du buénghtbs ¢Habesae Erétape byenradidé g2 néthgitdgtritdoraniBthly)phényll@mins¥3-mridinecar-

bronmure d' hydr oglytime (fRnixif) o sabbels pharmaze@igesent atceplablepos6 ayant | a fornul e

10 CF~v2,NHCG-C(C V)l 15 00 Z1 ost un groupe bl oquant hal o, 20

conpr-enant 2| Prepsdégdlont la geventiaationcb i des mibeséf ¢ et metiwd an utiligant du butyllithium--et-du-| J

25 N diméthylsulfate et ol I'acide est du brogm® d'hydrogéne. N- C- (CtV3 30 00 71 est tel

gque d6fini ci-dessus, avec un r~actif alkyl- ou aryllithiumet un

el ectr ophi Pe FICCEHRRAYPrERaTas HN ERSIPOSSRYAN & ToMleconpos M) . 4. Proced4 selon | a

revendi cation 3 ob Z1 est un chloro, le reactif alkyllithiumest le

butyl i thiumet 35 | ' 4l ectrophil e de ndthylation est |e

di mdt hyl sul fate. 5. Proc~d4 pour prép r la T

2-n6t hyl - 3-tri fl uoronet hyl ani | i (MTA) ®cqiss n.@(c aaydrol yse d' un conpose

ayant la fornule: 40 GF:' NH:C Ha)‘b’ 0

CF3 15 NHC- C(C(Cf) 3 45

(VI) avec du bronure d' hydrogbne po MT(N) 50 55 * c L M s *

EP O 619 809 13
st ol Z! est un groupe bloquant halo,

20 comprenant la méthylation d'un composé de formule (Ill) :

- 9
25 CFa\@NH°C'C(CH;)3
2t (IID
30
oll Z' est tel que défini ci-dessus, avec un réactif alkyl- ou aryllithium et un électrophile de

méthylation pour donner le composé (V).

4. Procédé selon la revendication 3 ol Z' est un chloro, le réactif alkyllithium est le butyllithium et
35 I'électrophile de méthylation est fe diméthylsulfate.

. B. Procédé pour préparer la 2-méthyl-3-trifluorométhylaniline (MTA) comprenant 'hydrolyse d'un composé

l\”‘j ayant la formule :
o
CF;ﬁNH-g'C(C%h
o vn
avec du bromure d'hydrogéne pour donner MTA.
-

55

16
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6. Conpds6 ayant la formula: 0 &s 5

NH3CF3 OC(CM)3 LI~z (v) 10 1

(I oO Z est un hydrogbne ou un groupgpglsogl?ggrlP1hal 0. 7. Conpos6 salon |la
revendi cation 6 0O Z est un hydrogbne. 16 8. Conpos6 selon |a revendi cation

6 00 Z est g Chhsedayarla Bmidd 35 40 45 50 55 17 .1~ ~ 1111.111
s CH, i
& CF NH-C~C(CHala
) Z W

10
ol Z est un hydrogéne ou un groupe bloguant halo.

7. Composé selon la revendication 6 ol Z est un hydrogéne.
15 '

8. Composé selon la revendication 6 0 Z est un chioro.
20
25

30

35

v

50

56
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