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PROCESS FOR THE PREPARATI ON OF HALOGENATED BENzZO C
AClI D DERI VATI VES The present invention conprises
a process for the preparation of 3-chloro-2-fluoro-5-
trifluoromethyl benzoic acid of the fornmula CI CF 5or
of a salt thereof 3-Chbro-2-fluoro-5-trifluoronethyl
benzoi c acid or saks thereof are versatile

i nternedi ates for the preparation of active

phar maceuti cal or agrochem cal agents (DE Al

3935934). The DE Al 3935934 di scl oses a
preparati on of

3-chl oro-2-fluoro-5-trifluoronethyl benzoic acid which
RROCESS FOR THE AREPARATION OBHALOGENATED BENZOIC ACID
-di chl oro-2-fluoro-(triBDERDVATEVESI ) O benzene with
tert-butyl lithiurn/pentane and subsequent carbon

di oxi de treatment. This synthesis known in the art

suffers fromthe use of corrqgsive chen ca
Tihemﬁratmve@g%ﬁwm@e%ﬂwm£0rcfP%aEeB§raB°%BE%C o4 fluoro-S-
tnﬂuorbﬁﬁtl&l benzoic atfliCo Bk &6l t he invention therefore was
to find a process which is able to overcone the
drawbacks known fromthe proces§Hknomn in the art and
[5 technical scale.
Summary I't was foundgthdt the object could be
reached with the process of present disclosure as
outlined below I n oneAesps éF there is provided
a process for the preparation of
3-chl oro-2-fluoro5-trifluoromathyl benzoic acid of
01t' (r)]fea sfaclzcrtlrlrtlzi‘leof 3- Ch]oroqu-(f:lﬁl%ro S—Zmﬂuoromethyl benzoic acid or salts thereof are
versatile intermediates for the preparation of active pharmaceuncal or agrochemical agents (DE

Al 3935934).

The DE Al 3935934 discloses a preparatlon of 3-chloro-2-fluoro-5-trifluoromethyl-
benzoic acid which comprises the conversion of 1,3 —dichloro-2- fluoro-(trifluoromethyl)
benzene with tert—butyl lithium/pentane and subsequent carbon dioxide treatment. This synthesis

- known in the art suffers from the use of corrosive chemicals at low temperatures of -78°C and

thus creates a scaling issue.
The object of the invention therefore was to find a process which is able to overcome the -

drawbacks known from the process known in the art and which is able to be performed on
technical scale.
Summary
It was found that the object could be reached with the process of the present
disclosure as outlined below. -
In one aspect, there is provided a process for the preparation of 3-chloro-2-fluoro-

S-trifluoromethyl benzoic acid of the formula
O+ OH

ci CF
!

3

or of a salt thereof comprises the conversion of 3-chloro-4-fluoro-benzo trifluoride of the

formula



The 3-chl oro-4-fluoro-benzo trifluoride starting
conpound is comercially avail able or can be prepared
according to US4469893 (1984) or W1997024318 (1997).
In a further enbodi nent of the presentdisclosure the
conversion is perfornmed by 52e|ther ~al)
deprotonating the 3-chl oro-4<fl uoro-benzo trifluoride
with a metal organic base fol | owed by adding CO2 as

el ectrophile in an organi cFsptwent at a reaction
tenperature of -100C to 25bi) by formng a
Gignard conpound of the BIThMr OCR; f | uor o- benzo

trifluoride with an alkyl or gp aryl magnesium halide
in an organic solvent at a reaction - tenperature of

ﬁ%@ E}ﬁoﬂooﬁ) ‘ﬁuBfH baitaﬁq?ﬁﬁoﬁdé%?ﬂmg&mml ﬁ@bﬁlﬁﬁfﬂﬁl%%\%ﬂable or
anic solvent at a re i 0
cam be epgist sccordmetad #440P8 MG caert AL B E1 or th
to illustrate and define the nmeani ng and scope of the
Ynar funther ¢mbatimenedl the prigemtisbiestreehd @ Bisiddrs pereinted by

either 1NE term™alkyl” relates to a branched or
strai ght-chain m)noval ent saturated aliphatic

E}y‘%? ﬁg%ﬁl%&%othegg Itco 081]; ﬂ&d}g—bteﬁzétrfﬂ %ﬁﬁ?%h@:tlg%@nbi%amc base

carbon a

followdd lyt fnbhngﬁémads eleroplile inadioeganic spdvemp atyTeactiontigmperature of
-100°Co @5 i sopropyl, n-butyl, s-butyl, t-butyl and

penty or hexyl and its isomars. _ The term "aryl ™

Ofel ates to the phenyl or napht hyl ~group, preferably

b)) BReRY a GFighid ORipelin€anthe m&mmu-ﬁu&e H@ﬁﬁmﬂlﬁhde with an

tri- mul tip ubstltutedbl an droa)ém_CI}l o
alkyl o 25 g5y wa@esmklﬁﬁ e mygERTERGip SOl AFsgign femperatire 6f 20°C to

100°C fd(llﬁbvled)bly)aadm@@(bpxyelemphde ant bmnygamcab lw,ht atalrkactipn t&mperature of
100°C%é¥“"(‘r;ar bonyl, Che-al kyl sul fonyl, SO2-aryl, SO3H,
kyl , S02- NR R', aryl and/or aryl oxy. Preferred

aryl group is phenyl Step al) OSuitable nmetal organic

TH@?@.@&%@ fi&ﬁ!ﬁtlﬁ ﬂﬂ&ﬁ%ﬁeﬁd%ﬁn@% R&ning and scope of the

rom ases such as n-butyl Tithrrum
variousdermstuspd fo describe thmamn}iom hergium or :
TH¢ el ‘ﬁﬂéﬁ’ reddtbd RS bﬂﬂﬁélﬁ:dﬂﬁ' efraichethdis nﬁnb‘lﬁlh‘ﬂt sh’dui‘zfﬂédlﬂlphatlc

oy lit diisopro am de,
hydrocsgboR Faiosf PF e 5 oy HE P PR PRELF M ORF HAACh Guoof giogpss This term
is ﬁ;rthércexamphﬁeg ﬁ% tadicats mmtﬂyi;_rh ltellt(h)lt],t mqbrd;ulyl ampadxpgaln-bwtyl, ﬁ-lbutyl , t-butyl
ereln e "al kalinetal -ami ne" is either
andpen%aé’ﬁgl’gga’nﬂ USPEP ex situ prior to use, 5 follow ng
Thyterh&aind” redaxesm ﬁhe ipherkyl onmaplythyhesopm meferablyi the shetivh group,
which CLQ GpAddalh ln[}m}os aﬂl—# %P!,Jﬁb@agm&irede{xxswmg?mmoxy, :
halogen@;ea-@;kg],; WQ, R hﬁﬂaﬂ]k}’l) N(alkyl),, carboxy, aminocarbonyl, alkyl, alkoxy,
alkylcarbonyl, C;_¢-alkylsulfonyl, SO,-aryl, SOsH, SOs-alkyl, SO,-NR’R”*, aryl and/or aryloxy.

Preferred aryl group is phenyl.

Step a;)

Suitable metalorganic bases for the deprotonation in step a;) can be selected from [#thium
bases such as n-butyl lithium, s-butyl lithium, f-butyl lithium or alkalimetal-amines. More
preferred is r-butyl lithium or lithium diisopropylamide, even more preferred n-butyl lithium.
The term “alkalimetal-amine”, refers to a secondary amine substituted by an alkali metal as
defined herein. The “alkalimetal-amine” is either prepared in situ ot ex situ prior to use,
following synthetic routes well known by the person skilled in the art or it is available
commercially. The most preferred alkali metal to be used is lithium, Exemplary alkalimetal-
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WO 2009/ 147068PCT/ EP2009/ 056560 - 3- am ne i ncl udes
l'i thi um adducts of dicyclohexyl anmine, & sopropyl
tetranet hyl . pi peridi ne or hexanet hyl
WO&P@?/]I“Z ne. The nost preferred alkal i metal - | PEHEEHP/A56560
l'ithiumdiisopropyl ami ne. The term"al kali netal"
i ncludes lithium sodium and pot assi um Preferable
alkali nmetal is lithiumor sodium 5"Secondary am ne"

amine il@lﬁxdésshthﬁnﬁidda&s RE di&ﬁrclbﬂé}{}ﬂll hﬁlﬂe@ﬁnédWI fdine, tetradB@iyEpiperidine

orbo B S SRR S 5 i S Sy i

The temy‘talﬂ(aa‘il Ih@thl” drichudsk (iiie@todalk yhd patesskRen.dhdfeRibld dkdhmetal is
r wwth the nitrogen atomto which they are
lithiumy ??8&1E& forma (C4-C8) heterocycl oal kane optionally
Smnéamlamglez’imefaﬁdman@me aftforrerlaf®at om sel ected from
0 or N. Representative exanples include, but are not
limted to, piperidine, 4-yRthyl-piperidine,
pi perazi ne, pyrrolidi neHNa(Drbph(é)i ne, di met hyl am ne,
di et hyl am ne, dii sopr-opyl af ne, di cycl ohexyl am ne,
et hyl net hyl am ne, et hyl propyl am ne, nethyl propyl am ne
and hexanet hyl disilazide. Preferably, the secondary
whererié and RE mag én tic emcdiratiffgreanindeye idepmdeniipysoitiadefom (C;-Cs)

alkyl, (@' g}%@f&ﬁﬁ c?rmr g)l %’Hﬁg&[’%‘r'ﬁ"a@ﬁh“% ?A(Eéh%% %@tﬁggés‘?él@r%gen atom
to Whlch theyisec %I@ébedi fpraha €rmlunheterocpcloalkanenpions]lyi epatading an additional

heteroatBEr?:fe%c@éﬁl ford 00010, ReppeRAtativaL el ARAu8Y Bt BRMBt lirnited to,
preferred in.an anount. of 1.Q.t0 1.1 equival ents .

plpendlp%,mamg@ly BlP?%ﬂ‘étl%quﬁ%%@e - PYFS fipg morpholime, dimethyiamine,
dlethy}aaﬂﬁéﬂdibﬁ(ﬁpré ﬂdt{ﬂﬁ%odlbﬁm&xyfaﬁthMy@ﬁethﬂaﬁlme ethylpropylamine,

SRR BB R AU FEELGATEE LBt Cpen o
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diethylairgte, afiyehrofytarmaing, deymo eyl tapting leffgiroéthylaerine, ethylpropylamine and

ih lq@hhﬂﬁg ycl opentane, diethyl ether t.. butyl nethyl
methy’D é gr di oxane or in a conbinati on of ethers w th

hydr ocar bons such as toql uene, pentane, hexa
Theimptalessairebase carebayged dy an amewaiat 0. %2 ‘E)P‘@#I%f’rl%lm;»y?fﬁ?fﬁfably 1.0to

1.5 equﬂrﬁ%aﬁt@iﬁﬁ&l ERhUh&8, ﬁ&m@@m drﬁéﬁlﬁb‘% ﬁ 10ab lirla?luﬁfalents related to the
tetr ur ap/hexane e reaction
starting %‘fnﬁt% ) 'ﬂP alﬁ?é]ﬁ?g?%‘f%fq Con is sel ected between

- 1OOC and 25C, 25 preferably between -78C and -50C,
TtE\mercm}nIaﬂop red exle édpdrformed m a F@bkndgani8&ivent, pr¥faeably in an

ether suay%siﬁq&?zﬂxg r eaclﬁ,:fgﬁlem h?ﬂﬁ@{o an%h&lg ?% loisk%é’ diethyl ether ¢-

butyl mfathylcﬂﬂgmrcsh@@nv enin a eithkination of qﬂmr&evvitb hydrecshons such as toluene,

pentane, RN bydShek e $1|}ﬁetﬂ?péﬁldlﬁﬁéﬁeoﬁutrﬁ%h'b% tdthhydrofuran, 2-
tenperature’is kept In the same range Vas

n
methylt%ﬁ’ﬁﬂirﬁgﬂa%mahﬂfo &Pt onati on reaction. WD
2009/ 147068PCT/ EP2009/ 056560
The reaction temperature for the deprotonation is sclected between - 100°C and 25°C,

preferably between -78°C and -50°C, even more preferred between ~70°C and -78°C.

The subsequent reaction with CO; can happen by slowly adding the reaction mixture to a
solution of CO; in an organic solvent, which as a rule is the same solvent as for the
deprotonation reaction. The reaction temperature is kept in the same range as outlined above for

the deprotonation reaction.
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-4- Upon conpl etion of the reaction the target

product can be isolated after acidifying the reacti on

m xture upon the addition of a protic acid and/o
WOZBOEAT08Rd after extraction fromthe aqueous 512,5@52009/056560

with a suitable organic solvent such as with t-butyl '

nmet hyl ether. Protic acid réfers to Bronsted acid

that donates at |east one proton (Il+) to another 5

Epftiol )ziPth% %ac@bﬁ'ﬂhecta%%t ﬁ%dhét%laﬁ.l Gﬁs@ﬁ%ﬂ%r acidifying the
, Su ic acid

| mneraP aci d nitric,ac
reactioR REEPHFGROR thick ltlwﬂs P #id RRAQY wrlerend s Riteacken fgm the
aqueous phdde adtheduitable Supdninsotvene tth d3evitergsylhahyletiaei d,

acetic acid, citric acid and the |Iike and conpl ex

Pﬁ‘hfc %&r(]isrlé?ers t%%?»rtgﬁét%&l E\JJI# M2 dQ;?artQ{Qt cfea@%lg &)rgtgﬁ gﬁa lBother

oric
compomléx’afyplg@inmofm&cedﬂ incladé @Iqueau@m@m’d@chs &udheps adttig geigy sulfuric acid,

phosphu?x‘l(f 1dig l%ﬁh%fen ﬁ&l?dés %cﬁlc b&aﬁf& ‘icfdgsuch]&%&ﬁaﬂébﬁlfomc acidle

ghard conp S usua
benzeneigg}fprétp ﬁ@é}, aetin agﬁ gmqum Gpndag Elﬁﬁ@%ggp Rk ?’Fé‘gﬁ fygh as tetrafluoro
boromcm:ﬁlf (12220 e ﬁho(sﬁlﬁ)rﬁf REE NeLfRbrantdmeadi@sfl hexafluoro arsenic acid.

proter S S0 wE RS SR SRR PR, 08 5 563 o 8o c

SUI tabl e secondary amines have been |isted under step
Stpbi)Preferred secondary amne is 15 diisopropyl anm ne.

TRERAEGH 8 b Bt pothg Bt Herfinbld THANESAYTLr ary
magnesmgh@gieumefﬁr@hiy dretherpsesanse ofgriseine hess: BRTEDLY arﬁftcﬁyqlary amine

applyinfFBYOREbA Eenﬁi%mﬁfedﬁzoﬁ@ft@moor@qﬁsﬂaw 300di 1§ @0 o1 opy!
magnesn um chl oride, iso-propyl” magnési um chl ori de,

ROl R aTLHTIGS PSYC W HEch A<D A ATl greopgpry amine i

dﬁsoprdjb@l;ﬂﬁﬁsb um chloride, allyl nmagnesium brom de, vinyl
magnesi um brom de, cycl opentyl nagnesi um chl ori de,

RE Tés‘éh d 9n§a§ﬁ @ilg% g%ryl %%gax%luMH&e%' Mlh&% Ibﬂtrdrg fot fimited to,

he nmagn e nesi um ¢
cthyl mqgntesinnybrom@nwm}rmg@mlm brcrmsim mptyhasgnesuby @mrat@ methyl
magnesﬁh?fo@icfeeﬂroﬁgzl%gﬂ@%gﬁé}gb’ng&é; ;ﬁo\'—/ Brép jrl%n@n@éihm@?ié‘ﬂ% | $dBTbutyl
mgneswcla@ﬁ%ﬁ%ﬁw@#%ﬁa&wl%@%%e fastDumbrpgaEE 0166%» allyl
magnesﬁlhﬁckﬂ&'lﬁ aDyianh4breOAObHe thidd) R Biyve faghlesiuh Beombidé Scyclopentyl

magnesy G S e 4 B ey AR e T BT B St RS Regnesium
bromides phartyl magmémﬁiiﬁhionda,rp—mﬁlgd miagnesimdnomidainedyl apgaesium bromide.

Preferrell lzﬂk? hﬁﬁﬁ&ﬁuﬁ ﬂgﬁdesf% Mﬁf@ha esqu{l pldifigdepr ot onati on

Ion tenperature is

sel ect ed between -100 C and 25C, preferably between
Thggampgolyenti@s sugpested datthe depretonptienmae e B&f{dvﬁ@ahe fomyetion of the

Grignar@BSinpoi#fd. Preferrddi@hveaORE@iHyaFo Mfant he reaction the
target product can be isolated after acidifying the

THgbRegparachiat arttuntl Sl pogs by S fidhe e on mirture 0.
solutionad (€BUS ap bﬁ@mcwoﬁw?ena vehich abd mllorsghnsanswlwanss Sothe as

, 4 - nmet hyl ether. WO
deprotog B T T Ry 0061056560 5. 1n a further
enbodi nent of the present invention the conversion is

Thgépqc@ipﬁéqrwaMG isgglpctted befsresr nd QQJ"Q #sl 25°C, preferably between

78 °C a3d C§U U, Qvén hoHOpRIGRIAAR N Ednl 70T bte-7@PCf ormul a I
into the 3-chlofo-2- fluoro-5-trifluoronethyl ‘

p%%nc%)al &E}){ldo t]:?g re%cr:]t?onf the targgt product can be isolated after acidifying the
reaction mixture with a protic acid (e.g. aqueous HCI) and/or water and after extraction from the

aqueous phase with a suitable organic solvent such as with z-butyl methyl ether.




1l and b2) oxidizing the

3-chloro-2-fluoro-5-trifluoronethyl benzal dehyde with

an oxidant to formthe
WOZ0WHREIS- 2- f | uoro-5-trifl uoronet hyl benzoic BETEPH/56560

formula | or of a salt ther%of. 10St ga2) The

transformation into the -

3-chl oro-2-fluoro-5-trifluoronethyl benzal dehyde of

Th D eurfHer BMbaditdeht dfSthd!préadt InvRBIidOIHERE Y Si08 w;ﬁzi:ﬁﬁﬂ&d bg

the 3-chloro-4-fluoro-benzo trifluoride with a

met al organi ¢ base foll owed by adding an el ectrophile

agefaﬁﬁbﬁﬁné tigg3-ahlobd-Akfitioed-lsatizb ariffaeridienf farmula I into the 3-chloro-2-

nna Qr N-al kyl formam des in
ﬂno“”@%%%Fﬁ y ﬁﬂ&@h?)@?ogwkqégpﬁ%n 15 tenperature of
5 -100C to 25C. The deprotonati on can be perforned as
outlined above for step al.Og.H The addition of the
el ectrophile as a rule can happen at the sane
tenperature and in the san vent as described for
the deprotonation reaction, Ily the electrophile
is added in an amount of @ 9 Fo §F0 equival ents,
preferably 1.0 to 1.5 equi val ents, even nore
preferred 1.0 to 20 1.1 eqU|vaIents relating to 1.0
equi val ent of the starting conpound.
afiepr esent ati ve exanpl es of N, N-di al kyl f or mani des or
N, N-di aryl f ormam des include, but are not limted to,

bzmo%d@uﬁ’%'ﬁlew (fk@émg&o-%r%fo%é ?l%ﬁ!zélﬂ ¢ with an oxidant to
rfi/ or_mam de, buty

form thqi*wbloasw lwéq»-éztrl#@orqneahsa .b%m/mi B@fﬂﬁﬂ?& or of a salt thereot.
‘N- Met hyl norphol i ne, NMet hyl - N-(2- pyridyl) - fornanlde
10 _@b&@ghylplperldlne N, N-dllsopropylfornan1de

Iizk? F 1% %}F%‘%@l WE:?\T- e?ro _-tIFf(l)llO)]/.‘ m?thprl benz%ldehyde of the
formulaN[[INel uﬁmﬂigylmffommhb;d@prdioﬁﬁmgyhe pychlosd-defilungo-benzo trifluoride with a
métalorSh GRE g&]ﬁ)tv& %}ﬁmo elQJtrdﬂhﬁé Eﬁé&ed\h'&lnka)ﬁl N N—dzaikylformamide

for mam des |n ut are not Imted

an N,N-faefasmenide orahallioxy Y-k smarpidrs iz pr 637N SebsieR( 4t a reaction

15 tmmpmaﬁgégpq0633ggzykpthoxy N- et hyl formam de. Preferred
el ectrophile is N, Ndinethylformamde. WO

2009/ 147068PCT/ EP2009/ 05656 |1 t
TH Jegraianion it bl S ouiga A ey obReR A L Che |

deprotonati on and subsequent to the addltlon of the
Thed zelditionpifitheeclectrophile as a rule can happen at the same temperature and in the

same solvent as described for the deprotonation reaction. Usually the electrophile is added in an
amount of 0.9 to 5.0 equivalents, preferably 1.0 to 1.5 equivalents, even more preferred 1.0 to

20 1.1 equivalents relating to 1.0 equivalent of the starting compound.

Representative examples of N,N-dialkylformamides or N,N-diarylformamides include, but
are not limited to, N,N-diphenylformamide, N-Methylformanilide, N,N-dicthylformamide, N,N-
dibutylformamide, 1-Formylpiperazine, 1,4-diforrmylpiperazine, N-Methylmorpholine, N-
Methyl-N-(2-pyridyl)-formamide, N-Methylpiperidine, N,N-diisopropylformamide, 2-Methoxy-
25 1-formyl-piperidine, N,N-diallylformamide, N,N-di-n-propyl-formamide, N,N- -
dibenzylformamide, 1-formyl-pyrrolidine. |

Representative examples of N-alkoxy-N-alkyl formamides include, but are not limited to,
N-methoxy-N-methyl formamide, N-benzyloxy-N-methyl formamide or N-ethoxy-N-methyl
formamide. Preferred electrophile is N,N-dimethylformamide.
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Protic acid refers to Bronsted acid that donates at
| east one proton (FR) to another conpound. Typi cal

protic acids include aqueous mineral acids such as
WORPQHAMSS i § sulfuric acid, 5 phosphoric aci BCT/EP2009/056560

hydr ogen hal i des acid, organic acids such as
met hanesul foni c aci d, benzensul fonic acid, acetic
acid, citric acid and the |ike and conpl ex aci ds such

mﬁaigﬁi% rdtit Hrlﬁﬁ @s Q@éﬁ%ﬁhﬁg aashids adtﬁ-)i%ﬁ%ﬂéﬁﬁdﬂt ﬂ‘mh& [ABprotohation and
aci uo njc acid and hexafl uoro
subsequgn fgfhe a‘i@fl %F&Cﬁgﬁulﬁ otic acids are citric acid,

acetic acid and sul furic acid. Quenching is as a rule
Ppsticfaoidmefirsaio Brohstep ecid that dowdftes-af &@sttame P5@on (J3Tht another

compor.?rrc]lc Jf'#/;g&%??otfcl ﬁ%?&s%augé b%degﬁ{a @ﬂ:}ghﬁ ¥hidDaRAaak %ﬂgﬁf qgldogu]furlc acid,

ust ng net
phospheric adié hyldger Halides arid, arepnis agids Bychygs yncshansslfoaa acih .
benzengu‘iﬁﬁlctalﬂﬁi UL QLR PRAS Scilah iR HRE bh@ Bl BpIek aank §10h as tetraﬂuoro

boronicgt B s RERETIISE DRI SR S0 P ROXauSTo arsenic acid

Preferrddrprati@acdeire Cﬁn@ sl ] dad&ﬁdﬂ tcill Bed sulfuric acid.
3 chl oro-2-fluoro-5-trifluonmet hyl benzal dehyde of

15 forpula Il xtr [ eous
opdibhih B EptemR F B e SR e A o
t ol uene phase can then, wi thout isolatin

Thd Hehipee o Thorass ot burakiehsie atiho feptisafl can be solated
using n‘éﬁﬁdﬁﬂﬁo&rﬁo hE SkifXA HARE altS. S8 %S/%@L ke oA ﬁ%%%‘é%ﬂ@eous phase

I's able to transter ox;igen ns sucP 20
with a spitelile areraicisolvent aick ap Witdgrbufy i FHaGh or foliene and

Subsequeﬁb/;@ﬁbﬁ;ﬂmf&@ssolvéhm orites, -chlorates, -persulfates
or - permanaganates. Conmmon: represent atives are

Inia?ﬁq'lstégieg?églgga E‘ﬁi@rﬁ"g@éﬁ’l VA %Bg%égg-ﬁi o%&l&hylsbenzﬁgéhyde of the
formularIHrIS) Eytnaptisiioh ﬁmqmmrmmammW Hhe gorrantsated

toluene E %?Ig?lr?%“t @Rﬁjdﬂ{ng H.%Ctgé wak:q}téﬁieoﬁe adlir Qﬁx{ﬁ%ﬁﬁ's’%@ by).

e may eby the latter two can
be produced in situ by adding brom ne to an aqueous
tggbﬂtl on of 25 sodi um or potassi um hydroxi de or by

T RS ARl SLE 05,0 RIS o o
from all@ki opslkali &rﬂﬂi%rpaﬁh]bmpmypﬁbrbﬁntbm -chdorites) athlomtesi tpbrsulfates or -
perman%%% :%)ﬁrm?%%ppés%tgnv% arg sodgrﬁn lﬁyé{&%iorﬁé,tecﬁﬁrun? ﬂg%ochlonte
sodivm cflomite, zefomoushiataka mptahglmmmerqj@anwlfam(é}xgp ) g7 potassium
pecnn P P AR il ey
used, wherebytbe ﬂatvéﬁ@cebbeearodu@ﬁh TR it Pk aqldmgabr@m%wﬂowrous solution of
sodium 61lr ﬂﬂhs-gﬁr rfrgxﬁe Br By ad m&ﬁwr@bﬁﬁf il ibyh 1o o afe aqneous basic

solutloné& éo%p@f@ppégg%%d% érg]gq (? Sl'ﬁrgu gl{lt%r]r_‘lll combination

with potpssiifre breagidaddi tive. WO 2009/ 147068PCT/ EP2009/ 056560
-7- The oxi dation can be perfornmed in an aqueous

In%%ff.ﬁf{} ;Pb?fg &F Er%goél_{n 'E% ﬁ@trggctrﬂﬁ% Iggrfgnﬂ%cﬁ 1 th Efe%@r{cev(\fif LA aqueous

organi ¢ So

alkali hyNrowidi h@emrbfemhlmmch@m hyidrastidnor netassinm; ydroxide, even more preferred
in the pr@%%@gfgordmueh dekiggne, CH2Cl2 or with m xtures of

ese organic soI vents. Prefer abI y the oxidation is

Alf erdEthreensEe?ecteq ﬁ\’lovar}1 ?url aﬁ(ah bromlc{g or %ro Tl\é\ﬁ&’%r (26518 6-

Tetramethylpiperidinyloxy) can be used, whereby sodium bromide or potassium bromide are
preferred and potassium bromide is the most preferred additive.




5A quenchi ng agent, e.g. aqueous sodiumsulfite may
be added subsequent to the oxidation reaction.

The reaction tenperature as a rule is chosen_betwe
WO I4YSE 00C, preferably between 10C and 60C, gypgzoowosssﬁo

~preferably at 20C to 50C. The isolation of the
3-chloro-2-fluoro-5-ttifluoronmethyl benzoic acid of
formula | can 10 preferably happen by separating off

TBE 8Bktforl GHRWeipetBAndd iarnntéqaema,stvbmemeulﬂ&n GaRE aAd mixtures

thereof gd&taﬁ%@ﬁélé%mmt N2l de atsavﬁg%/ Iﬁ,ﬁ: Ldi f %5;9 ide; Eh?:r(ljel%ﬁyi

" acetandt Efcﬁl@hitﬁ@ toﬂ’l&nﬁ,r ©I€I5(C1§ of mmmlhamcufelms omﬁaﬁbﬁsoWehh Preferably
theoxufaﬁ erf 6}19 ref s e oue %he |
v%%ﬁlf Sr?r‘%lﬁ%’% pti f“br‘i

, purified by crystalllzatlon vvlth cycl ohexane
5 Ahppochies agest. . agyeols bedismeubite max be pddedisubsegoent 16 the oxidation
reactiof?@ further enbodi nent of the present invention the
conversion is petfornmed by a3) converting the

quﬁ%ggzt%%gﬁlg%:a#u% gs e? ruTe 18 C E)Isgnl ‘tg'le(t)vrvée%el 096 t(f) %&%, %relfelrrably between
10°C anklH0e0] Roa2rEletidilPatPOPCith I50e@. omet hyl - phenyf | - hydr oxy-m
et hanesul fonate of forrmula IV wherein Mis an al kal i

TSR B Srita AR A B SRl a5 ag gy on

10 preferabip hippan dylsepmating of Olfganm.lmpumlea e t](tqm@actxon mixture (set at a pH of

>10) “”éht%meﬁé %"’fﬂ‘%ﬁﬂf‘g 7‘%% FRaane aé;%l"r‘? ‘g%%’%iqumyég%o%&d by

extractiggzthe pxedict irerg th%@ﬂ‘@owlﬁs@)“@ﬂlffpwf‘o 5-trifl uoromet hyl

benzal dehyde of formula Il with an oxidant to form
Intartﬁ“eﬁrr@&l k@b@dlareﬁl{ SOHhe uﬁlrehﬁbﬁ tHedscnaved gmki ubteiad Gin€hed Ok Gurified by
sal t

crystalhz:ltlon mﬁy cyclohexane Lep%ane metltlyri ecg/gloflexane or J%Jxa[lures thereof.
15 * Ina further embodiment of the present invention the conversion is performed by
a3) converting the 3-chloro-4-fluoro-benzo trifluoride of formula I into an alkali (3-chloro- -

2-fluoro-5-trifluoromethyl-phenyl)-hydroxy-methanesulfonate of formula -

HO._S. -

Yo m*
F. I O
l R
c N cF,
v
. wherein M is an alkali metal atom;

20 bs) transforming the alkali (3-chloro-2-fluoro-5-trifluoromethyl-phenyl)-hydroxy-
methanesulfonate of formula I'V into the 3- chloro 2-fluoro-5-triflucromethyl benzaldehyde of the
formula

O, _-H
F
Ci CF,

and
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Step a3 invol ves the conversion of the
3-chl oro-4-fluoro-benzo- trifluoride of fornmula I
into an al kal i

WOQRBIEHIWB0- 2-f | uor o-5-tri fl uoronet hyl - phenyl ) PEJEPHRY056560
met hanesul fonate of fornula IV by
deprotonati ng the 3-ohl oro- &-f | uor o- benzo trifluoride
V\/ltharretalorganlc base 10 fol | owed by lit)

c%%%&dﬂ ejr -SH5 2P glluln%a% %&&e h??ﬁgn%ldeh de of formula III with an

or mam I ar or manj or
omdantmoafr)mw hslqm@yz ﬂﬂ@rpn%rmfh@gomrthy nefig aﬁd@f &k orf a salt
thereof@ reaction tenperature of-100C to 25C, by c4)

adding a protic acid as quenching agent and finally

by 15c14) formng the al kali

_(%hl oro-2-fluoro-5-trifl uoronet hyI phenyl) hydr oxy-

t hanesul f.onate of f

S%% (23 vofves éhe cpngf?{sg 36}%’1{4’ g%rp{ﬂ}ﬁ" mbqg- eétzg uPnde of formula IT
into an hikdl (Hehlosnflupm-5- tnﬂuoramethdréphcxtyd))ﬁlatdr@ry wtthanesg ienate of
formulaaﬁfj %I on of the electrophile and the quenching step

e perfornmed as outlined above for step az. 20

For the formation of the al kali N
a4 depRietog the Budrerost-tliemrhssre FElupye Brbyastaleyainedate
fouowcgq,g}anesulfonate of- formula IV in step (14) usual l'y an
aqueous sol ution of sodium pyrosulfite | s used. The

o e 8 Shrlrami®SaBed e i Rt phdnidl, fRo%
diarylfotmamﬂeatrllﬁ-ﬁﬂmky—@(ﬁa!kgl ﬁﬁﬁamﬂﬁupmmn@ogqnioemil\@nt gifa ieidion

?gg [ ct of step (14) can be isolated by
temper t%trfa Ion ?rzgcrn(?t e reaction m xture.- Step b3 The

transformati on of the al kali
c4) 3dEing & PertE-acid Asrauenching m@abﬂléﬁrﬁllwwpheny 1) - hydr oxy-
30 rrethanesul fonate of fornmula IV into the

ﬂm?aiﬁahqgrc@io%oiztﬂddra@ @ﬁﬁbmthetﬁgﬂ%ahﬁphy&@xﬁf

d§ |
methanwﬁp tgl pwgﬁ g{l fg%aﬁ% %})lﬂﬁg%gss ﬁlltilé)g of a alkali

hydrogqncm&kel um hydr oxi de, even nore pr ef erred W th sodi um
hydr oxi de. WD 20091147068PCT/ EP2009/ 056560 The

T%e{ @é&%t%ﬂﬁh‘ s, ﬁrt%e ﬂdftfdh%f't&b@@étf 2 hd fhe h@&cﬂﬁlgasge%%%n be

suilt I MM SCI ganl c sol'vent

Pefformﬁé%ﬂuﬂalﬁ@dwboéﬁ@mlb?zr de, toluene or TBME at a
reacti on tenperature of - 20C to 40C. The

tin | of0 trifl.uoromnet
ks Earatiet B Slkal CFohleth-3-oro S ip OB ae dahydroxy-
methanefsﬁtfmdt@ ef RIEARITY ipkapel,Pysuaiiyaniaggoub solstidn/eisodiubt gposulfite is
used. Tk?estransfonnétion as a rule is performed in suitable organic solvent such as in toluene, at

a reaction temperature of 0°C to 50°C.

Upon completion of the reaction the product of step d4) can be isolated by filtration from
the reaction mixture.

Step bs
The transformation of the alkali (3-chloro-2-fluoro-5-trifluoromethyl-phenyl)-hydroxy-

methanesulfonate of formula TV into the 3-chloro-2-fluoro-5-trifluoromethyl benzaldehyde of the
formula ITI 1s performed with an aqueous alkali hydroxide base, preferably sodium hydroxide or
potassium hydroxide, even more preferred with sodium hydroxide.
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The oxi dation of the

3-chloro-2-fluoro-5-trifluoronethyl benzal dehyde of

formula Il to the 3-ch|oro-2-f|uoro-5-trif|uonnethgl
WOBHRAAT8 aci d of fornula | or of a salt ther eBFT/ERH0/056560

take 10 place as outlined fqr the step b2) above.

In a preferred enbodi nent of-the invention the

i sol ated product can further be purified by

ThE ¥rith@dintafiBh i@ rWe 1{?&&&&9@ B PresBRRIAFAGitIRE Wler immiscible

cycl ohexane_ or es thereof” The follow ng
organicsR higpl wish 3hi meﬁhwleae chlRde.plEeRe REHRME A HiTeaTHOR termperature of -
20°Ctd407Cting it. 15 WD 2009/ 147068PCT/ EP2009/ 056560

Exanpl es 5 Exanple 1.1: Synthesis of

T%)C ol lﬁég éé:ﬁf{r%)%%ﬁlg(}rg:gaﬁ'}ifllloyo%é%gﬁtb%}ﬁa:lge%@ﬁg B0 S uta THT can be
separat@l @ik dhoergadit pbase-yermovingfthaisdvabe (59.9 g, 301 7
: mmol) in THF (400 mM) was added at -78C n-BuLi (135.5

g, 309.7 mmol, 1.03 equiv.) dropw se over a period of
St€pcs 30 ni n. The clear yell ow solution was stirred for

T%)O{mﬁl(ﬁtof T]Zesg:c%%-@ HRroLblifAusonieiy1 B%aﬁeﬁyde?tﬁ“foémla I to
the 3-cf e-p’mﬂgeo "Siirosivhetg bk %%&?ﬁ%mlm%eﬁﬁfe?% 3t ghercof can take

place assdutlyied fbﬁﬂheWteplQﬁabosze li ght yeI | ow reaction mxture

glired ot gk L an PR SH bt P M S blhinea vy

crystallq&t&m:‘hﬁhi cqudmxaﬂd ibeptone, aficthyl caglobouse of tixtorea thedeof.
solution (600 mM, 15%. To this m xture, -toluene (300
was added; t he organi c phase_was separated and
Hewing exampiesehall fhstrate yhe entioasvithest Bgiiawds phase
was washed with toluene (300 ml). The conbined .
organi ¢ phases were dried over sodiumsulfate, and
concentrated under vacuumto a volunme of ca. 450 mi.
To this solution was added a sol ution of 20 sodi um
pyrosulfite (66.4 g, 331.8 nrnol, 1.10 equiv.) in
water (200 m), whereupon a white precipitate was
formed. The white suspension was stirred overnight;
the precipitate was filtered off, washed with tol uene
(200 M) and dried under vacuun1(< 50 nbar) for 3 h
to yield the bisulfite internediate (110 g, 110%
yield). The .obtained internediate was taken up in
CH2C12 (350 M) and treated with NaOH (2M sol ution
(310 M, 620 rnnol, 2:06 equiv.) and the bi-phasic 25
m xture was stirred for 2 h. The phases were
separated, the organic phase was washed with water
(200 m), dried over sodium sulfate and the sol vent
was renoved under vacuumto yield the title conpound
as colorless oil (52.7 g, 77.1%vyield). M5 (El): rn/z
225 ([MHr, 100% . 'H NWR (CDC13, 300 MHz): 8 10.38
(s, 1 1-1), 8.07 (dd, 1H), 7.94 (dd, 1H). Example
1.2: 30 Synthesis of
3-chl oror-2-fl uoro-5- trlfluoronethyl benzal dehyde:
Isolation via distillation
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WO 2009/ 147068PCT1EP20091056560 To a sol uti on of
3-Chl or o-4-fl uoro-benzotrifluoride (5.0 g, 25 18"

Womichodsn THE (40 m) was added at -78C n- Bulpci(gieom/ms6560
26.44 mmol, 1.05 equiv.) dropw se over a period
of ca. 30 mn. The clear ydllow solution was stirred
for 20 mn at -78C and was then transferred dropw se

via cannula to a pre- cootgeqnﬁsl-;8C) sol ution of DWF

(2.14 m, 27.7 mmol, 1.1 eq .) in THE (75 m) 5 .
such that t he internal tenperature stayed bel ow - 65C.
The Iight yellow reaction mxture was stirred for 1 h
at -78C and was then warnmed to OC. At this

Examplé errperature the reaction m xture was quenched upon

Synthes@ %9 % h]%ror-ﬁ ﬂ%of %L{hﬂlolgro%e(ﬂg)gtbrnhl?algﬁnﬁg (14.54 g, 75.55

e organi c phase
was separated and washed with water (50 m), whereas-
the aqueous phase was washed with TBVE (50 nl.). The
combi ned organi c phases were @dried over sodium10 5 .
sulfate, filtered and t hel@ SRR Her e renmoved under

Re
de I gag I
|@acuu t%up'/\lﬁ_“éj -}éggeglr gl tat®I t 2 8 g gy FC}LI%I IO\(;\‘):
Gl

ry BeFptige ugdecwas dlcﬁ Kugel r obr, 110 120€, CF,
e c

1 ér i e t onpodnd as col orless oil
(4.5 gNg%idﬁﬁ/L%tngnet IJEE)c:an 15 Synthesis of sodium

(3- chloro 2-fluoro-5-trifluoronethyl -phenyl)-hydroxy-
To a soliid @R HbteAFRro Mkduitibrife (PMP ¢ 80 1-.17 nﬁ:&dﬂb 1n "OHF [(400 ml) was

added atE?%"&p—Bw}H{:BS_.S] gcﬂ? Cn@lé.O%ﬁﬁ-}llv%gﬁpwlsFéH&f a g ngd of ca. 30 min.
The cleaNg2IBR0 SohitidOwas stiraehfor 30 tmin Tb-78°C ehdib isolntiof of DMF (24.5 g, 3345

mmol, 131 %&gﬁv P ﬁl‘k é»gﬁ%gnﬁﬁb%@ L&deg 61{'@5&}‘9‘9@ sﬁéipas%% thd %Qtirzal temperature

stayed belowe 77G.The pelloveecagtion mixtos wasriged for 1015 atsﬂ g1 G and was then
warmed Y §9C ARk 't@ﬂp&ﬁtu?@the%@ac@ibﬂ nﬁiﬂﬁr&%ﬁ‘@{ﬁueh@lﬁéd%oﬁﬁhﬂﬁlbﬁ Bf an

I I KA G O DO S oK T NI G
organic pige eagl B@ﬁmt%anﬁwﬂleaiwﬁ}imﬁet @90 o}, eviieadas tienqapeadsphase was
e 1S 5 TR B EHRL GRSGER, 8 Bl ma
concenti@Ed vatlert ‘acgurn dorp el of qah 50 whcRa this solution veaswadded a solution of
sodium ﬂf&ﬂﬁﬁt%(%@ﬁ%? 331.8 mmol, 1.10 equiv.) in water (200 ml), whereupon a white
precipitate was formed. The white suspension was stirred overnight; the precipitate was filtered
off, washed with toluene (200 ml) and dried under vacuum (< 50 mbar) for 3 hto yield the bi-
sulfite intermediate (110 g, 110% yield). The obtained intermediate was taken up in CH>Cl; (350
ml) and treated with NaOH (2M) solution (310 ml, 620 mmol, 2.06 equiv.) and the bi-phasic
mixture was stirred for 2 h. The phases were separated, the organic phase was washed with water
(200 ml), dried over sodium sulfate and the solvent was removed under vacuum to yield the title
compound as colorless oil (52.7 g, 77.1% yield). MS (EI): m/z 225 ((M-HT', 100%). '"H-NMR
(CDCls, 300 MHz): § 10.38 (s, 1 H), 8.07 (dd, 1H), 7.94 (dd, 1H).

Example 1.2:
Synthesis of 3-chloror-2-fluoro-5-trifluoromethyl-benzaldehyde: Isolation via distillation

O, H

F:CL 1) n-BuLi, THF, -78°C F
cl CF, 2) DMF, THF, -78°C i CF,
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25 addition of a solution of citric acid (58.13 g,

302.1 mmol, 3 0 equiv.) in water (400 m) keeping the
wo J0647P86 @ture bel ow 5C. The organi c phase was wapRs88R6560
and washed with water (300 nl), whereas the aqueous
phase was washed with TBME{1(300 nml). The conbi ned
organi c phases were dried over sodiumsulfate, the
solvents were renoved under vacuum and the_residue

To a solydgn @ frefhlvgo-ir fupre drreailyoruly ( O)g» 2aHé, ﬁ’@%’éﬁl Eﬂﬁ{ﬂ@ ail) was

added ahQWS“U nglﬁll?lﬂ\@%ﬂf . Wﬂ}mo-[,PFO§ PWiESes? péﬁid)c[ 6£64. 30 min.
at.e

f
e oS bl R EPh B8 Rrd $S g B vi
cannula §04 ptel—@la)lsalf (- B d) satupiy o8DME el4 2L 26F wgmol 111 Squivpin THF (75 ml)

such thai%L thg SI !)tﬁﬂ?ﬁgrahf]re s%nglad g%ﬁxgmg%"’s% :ﬁ}h?hgﬁp %gk)%v {&Q&Eo% Jnixture was
stirred fcuvleln all -JBPC aodiwad theti Gyarmhé tP s i/githia tesmpessfure the egagidon mixture

d Uurv.
ves vl ORLBSN KBGO R0 T Sy n e
(50 ml). Tho Drsqn#q Rhase g saparaied apdoyashoh pitd watgrd P8 ). pyhereas the aqueous

phase wEORRAU e ith3PROHE 0 oY, ﬂfé’dﬁhﬁiﬁi&i or tEgbBasesmvéreaﬁ)ﬁd @ver sodium
sulfate, %lqu (;fi% tjhe éo%nt(s averq_r@H}o D@/quer v&c y’ﬁ@ t Fléldﬁ t@e compound

as yellovoypiltwitsa s/haé peediitata (6.8 g, 119.2 % yleld) The crude product was distilled
f I 0
(Rugeirdpf; FIREAHC 0 b) Ll (O EAROIG ssRORP S vCEE I o
yield). DMF sol ution To a sol ution of
3- Chl or 0- 4- f | uor o- benzotrifluoride (5.0 g, 25 18
Exam lé’TII}]OU in THF (40 m) was added at -78C n-BuLi (1.6 M

Synthesipgf f0gk SHTB S £blog > Beprin RO B %%})%%Wuﬁgﬁeﬁfmw

AdditionneDStF torgealf or 15 nmin at -78C and then transferred
dropwi se via cannula to a pre-cool ed ( 78C) sol ution
of DMF (2.14 m, 27.7 mmol, 11 equiv.) ﬁ?THF(lOO
m ) such as that the internal ten‘perﬂburé stayed
bel ow - 6|_SC The i ? el | ow reaction x\tJQr eNaas
stirredf h at!) o386 THRag8then wdieethto 0C and
quenched add| b&g aé:etl c ac'4 32 g,

75. 54 nhbl, 3 &Fedu é)@o Stater (80 nf) ®aeping the

15 terrperature bel \W/a t%tcﬂ‘i?f’fﬂnd light yellow

suspenS| on vvas stlrred for 2 h, the precipitate was

To s SSEE B o B AR T8 HODS . P PS50 wes
added atn¥$°C ARl f HaM in Inrages, Wad miepas atrmolaﬂ;@Swagwédww 2 period of ca.
20 min. ’t‘ﬁé Eal(ﬁgo %iutﬁﬁ%nfeg E%Ia}huﬁﬁfl& 9W&d%1%%hﬁ(i)MF (8.54

The ¢ i ned organic phases
ml, 110. &m@& b equoldn

(R0 2213 Wep sk dsaipwise Uk A% el bh gadernal
temperat(Ry ﬁa){eﬁﬂ%%fw w@ewhfyﬂ M%%ﬂ&ﬁdcidﬁ?n{n@ﬁhﬁélfﬁay\ﬁm&riﬁﬁf; @dt -78°C
(0] SO | on O sod

and was Sigocies e 0. A% @%ﬂr@@ﬂ easfop TS V7 piFgRidypon
addition bfﬂ Sﬂlu)lomﬁcﬂﬂtdadd (5&113? e B3 mmohi % @equepensaton{40fsnl) keeping
the tempﬁg’amg Delob & ot DPSR MRS val ls%ﬂ&?aq?c?é{rﬁfv\vg%%% whthFatd300 m),

preci

whereas tthy fuelﬁeuf( ﬂ@smv}ts washed it TBVER £3 000 iFher eomshirgdcpreanic phases
were drikd 538 sS@xﬁHPéﬁ‘i‘ﬂteaﬁle%oNeﬁﬁtwé&@ Irérﬁ(\!%eﬁ_rtﬁﬁa&a\l'abhﬂﬁ af@ ﬁl?:qiéﬂﬂue was

treated vtkposie R0 UGN bersugan 4 1 B Bﬁ;éflﬁﬁie Wiotmed. Gbp quspension was
stirred fdPXisdainl €12 predipitdieQed filtkiBd off and the mother liquor was treated by dropwise
addition of a solution of sodium pyrosulfite (21.68 g, 111.8 mmol, 1.11 equiv.) in water (60 ml),
whereupon a white suspension was formed. The suspension was stirred overmight (ca. 15 h), the
precipitate was filtered off, washed with toluene (100 ml) and dried under vacuum to yield the
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WO 2009/ 147068PCT/ EP2009/ 056560 -13- To a aqueous
sol ution of sodium hypochlorite (100.3 g, 134.7 mol,

WO 2bes?#47648Ui V. ) and potassium bromi de (13.5 g, pEiZEr009/056560
mrol , 1.02 equiv.) in sodium hydroxide solution (32%
34.5 g, 276.0 mmol, 2.50 eqoiv.) was added slowy
(during 35 mn) at 50C 3-chl oro-2-fl uoro-5-

trifluoroneth -be | dehyde ( .
fitle comppnd 85 HOHPI Y By SamAe (28 5 S ¢ Baéldg%)ﬁh'ﬁfﬂz 306.9
(IM-H] c1o0l g¥ 1HONMI«D([HOISO@ 0P BIIAHUS 8 08rTi8 S (18T HE . 183@1[11 H) 5.31(d, 1H).
addition of sodiumsulfite (60.4 g, 474.5 nmol .
ExamplEAY! V- ) in water (450 m) to give a clear yeIIow
——p—s%:iutlon The solution was treated with HCL (25% 100
Synthesisrbf{ sof8n 13+whivire- 271 toto Saaiflmoyoracihyls phanyl) thydrgi- methangsulfonate:
T, extracted with tol uene
Additio %3;013%{ we%gs%?g%ﬂg?tgagﬁgée was washed with a
solution of sodiumchloride (5% 100 m),pdried over
sodi um sul fate and the sol vents vverel_F no¥ed under 10
vacuumto give the crude product as |

solid. ghe ude Ry REUG THRaSgelt ssol ved
cycl ohex 5 m)—and-the=sol ution
anbi ent. ek At UREDMANEHFEHIBOD wWhi t ¢Cl

“d ) ﬁ
preci p| at ed He 3pNy,St@) B,Owsleengj ikt ered of f 7 washed
with cycl ohexane (25 n) and dried under vacuum unti |
wei ght constancy to give the title conpound as white
To a soletiopsafal-Chlprg4dlugro-benzgtriflupirige 5.0 avBf &8 ymmely jny THE {44 ml) was
added atL&M-Bu}fi)gl &M inliERMR. (1 ENBQ ﬁ@@S Mﬂzal, 1.5 fu19§0(78* a period of

ca. 20 mg(a“,liuﬁ cleanyellow @}Wﬁq{gg@éstglfed]for 5 mm at —7§ (9 and then trans'fgﬁed

dropwisé3via f&hﬁmﬂa & 4 precionted-(t78°C) bstuerebNYMENZaT 247 dimol, 1.1 equiv.)

in THF (@%Pﬁ‘)t \émle'tl tc]ﬁlgsla' 15’&%:2% Ié\la %er%tgal"e{\ﬁaygé (bggv&) gg’a@_h{e%%h)[ yellow

reaction mixtocivas stiI‘Bed(fdzﬁZ 8 ant78°C5wis thenwtarmed B @land. queaghed upon

, add1t1on§?%a&'éacthrcgi1%tdﬁ %273%43%“-“%? 300 ng) aréis%?fﬂ@&m@ ik llilg the

temperatpreslpelesy Ji Q 'yhﬁa‘ﬁﬂn@vﬂgbﬁ'w@lﬂ?? @smwlwsmé@ fog Zolwithe precipitate

was ﬁlteféal{fff R&th2Bctiinn #funa®Gwdh & Iﬁhﬁ’é@d@k AAd e Giiter cak® was washed with
ot G 1 e G R e B SR
aqueous @hﬁﬁe@dast@ash&bw&htTBMEﬂﬁﬂ ail)) Mhe &ndlbqued wegunit phpses were dried over
sodium Silgd#ft ﬁ,&ereg gn(? o Fven%o dﬁ':rg merﬁ ve)d' L{nﬁms‘?acﬂﬁﬂn%ﬂd Q% ré&due was treated -

with toluene mwms)mg srsglmmn ofh@dlsmspfecmﬂfitn (ﬁvé% gs11.9% mcmorl,o} 11 gquiv.) in

water (1frhg) Eil fu%g s{Qs énsg)lmvas DPmdd. mlsus&ng 8n was stirred
|V ust i n wher eupo
ovemghé ), é’ﬂ‘ieplﬁ@lp%fé wap @1’ Q-;ﬁ;u wshed wihagluena @Qﬂ%ﬂd dried under

vacuum W )hgldttﬁé HAO Borifuind ak a light yellow crystalline compound (7.82 g, 93.9% yicld).

Example 3.1:
Synthesis of 3-chioro-2-fluoro-5-trifluoromethyl benzoic acid: Oxidation with NaOCl, KBr

OaxH O OH
F NaQCl (ag.) F

s

cl CF, NaOH (aqg.), KBr, 50°C Cl CF,
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30 the organi c phase was washed with brine (30 m),
wher eas the aqueous phase was washed with TBME (30

wo #hd/147d0d3e combi ned organi c phases were dri ed QvBEP2009/056560
sodiumsul fate, filtered and the sol vent was renoved

under vacuumto give the crigde product as |ight
yellow solid (5.13 g, 98.8 %yield). The crude
product ~was_di ssol ved in, hot cycl ohexane 225 m )

Toa aqtteﬁés sdptinn Qfrpodiaen ’ewcwmeo( 190 Af4-¥ avipel dt’d reéuw) and Potassmm
bronudeVmgf’S%{JQlQ?l%\Mﬁhé]? 1 tm 14@6@%%91 yidedadb soTLg§>6 %%; %u $g,276.0

| ere
ot S o B e R PRl

trifluoroveechitienenil ddbyue (250 g,C]dl@S’-t anoy). The cgaveiort méxttietwas stirred at 50°C for
60 min, ‘g&&? Jff) aq%lﬂént%%/ﬁ{r% gﬁf‘élf'engﬁed%og adfiofl o¥addiGh Lttite (60.4 g,

474.5 msloJ;Hll Dequip) fi wateo (B0 10 give ereleahyellavesplvtion. dbie gelution was

treated v@;‘ﬂ dei i #2?5‘% WoohmNaRER nNagYr 7 qa@:qﬁw]) ad RS theNAOH ©2HPhe formed
queous sol ut i SO |é1a§hypochl orite

preCIpita(tq_gfa.g e;gﬁacteglgwfyh tahgme (3001 qme\prganéq] & e waghsd w1th a solution of
sodium &ﬂ@ﬂﬁ&(@% 206 n®), cﬁﬁd%vﬁff@dmlﬂ. sﬂffﬁé{ pid/th sbivesto Weblﬁemoved under

vacum S e i o KPPy Rl Tlan ol waiRlyed i hot

cyclohex@fie il 25) mbt arsliBe Sthbmms ﬁedlboh’@r gmbjent temperature, whereupon white

crystals ?feicépiit%ﬁ Ot {l’%&tag N hﬂ&@i% %8%1%1:?33702)615@&9 (23-%) and dried

Ion m Xture was Stll‘l‘e
under vagBwnagtit we@hwastan%wpwathfrtéleaw@mu@@] anwhitepapals (23.0 g, 85.8

% yleld)aﬁrfg EI)th/f?m ROYR24$, 300 '%WHINN/JRt ©MOO U ORIz z%’/qzt .08 (br s, 1 H),

equiv.) to give a
83783?&@ lhégﬁe%gm érfb stirred for 1 15 h. The

suspension was stirred for 15 min, treated with HCl
Examl( % 4.0 mM, 47.3 mol, 2.21 equiv ) adjusting the
o1, V\/nereupon a white precipitate formed. This
Synthempoéiﬁcbhonatzeclume Setcifhumcenaethyh henzaivBeid( @gidatign withéVaOCl, NaBr
organi ¢ phase was washed with brine (30 m), whereas
t he aqueous phase was washed with TBVME (30 ml). The
conbi ned o© c phases were dried overO Him
sul fate, filjfered and tg ol vent was e ved under
vacuum t 6~grwe, the crud®®@r'dditt as I el | ow 20

solid (5.1 98. 6 | € ct was
di ssol ve@”i n hoCFEre%Hc(ﬁ%a J\)ﬁ‘é §P1§(ZB , &hd the
solution was cool ed to anbi ent tenperature, whereupon

white crystals precipitated. The c:qyst als were
To a aquepys slswnx FodiniHERekiPEiF dA-3amk dardermgl d 1 eaury-} gndpodium

bromde‘idll g, 2%&&@61 Wiz &111@@5 hydo@iteh B RIde s&lﬁnﬁﬂl J4 795,485 ml, 53.5 mmol,
2.50 equ&v der V é%)l wq:sv%ggcg ]g%v?ﬂ&étyng&S @) éhjgshtloro £ fluoro-5-
trifluvoromethyl- benzaldehyde (5.0 g, 21.4 mmol). The reaction mixture was stirred at 50°C for
60 min, cooled to ambient temperature and quenched upon addition of aqueous sodium sulfite
solution (20%, 16.2 ml, 25.7 mmol, 1.2 equiv.) to give a light turbid suspension. The suspension
was stirred for 15 min, treated with HC1 (37%, 5.0 ml, 59.1 mmol, 2.76 equiv.) adjusting the pH
to 1, whereupon a white precipitate formed. This precipitate was extracted with toluene (30 ml),
the organic phase was washed with brine (30 ml), whereas the aqueous phase was washed with
TBME (30 ml). The combined organic phases were dried over sodium sulfate, filtered and the
solvent was removed under vacuum to give the crude product as light yellow solid (5.13 g, 98.8
% yield). The crude product was dissolved in hot cyclohexane (25 ml), and the solution was
cooled to ambient temperature, whereupon white crystals precipitated. The crystals were filtered
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25 Exanple 3.4: Synthesis of
3- chloro-2-fluoro-5-trif|uoronethy| benzoi ¢ aci d:
woz%}fd 3gdson Wi th Br2/NaOH (JRD) 0 HO OH WO  pc1/EP2009/056560
69/147068PCT/EP2009/056560 15- A: A sol ution of
n-BuLi in hexanes (1.6 M 6§45 1, 10.24 nol, 1.024
equi v.) was added under nitrogen to a stirred
sol ution of 3-chl oro-4- quoro benzotrifluoride (1.9

off, washegl witly cyrkehexpre (pHRD) ([drigd inderaiantun HRtgveinR qoéﬁ%%‘?yatﬂ&l@ the title
comp ouﬁ’@hso%ﬂé&?sta}ﬁ\f(g @5 caomlogtRi@ddi tion of the

benzotrifluoride, the resulting reaction m xture was
rred for 15 mn at -55C and DVF was added in a
E—’‘;—@‘1glFllg‘%siéﬂ\/stream_ 5 After conplete addition, the reaction
Synthesigok3-whleso-Refhiosoi5 rifbhofemeth§ benmoianddtxidatigredh NagH l/NaBr and

15e UI?ﬁgb i on of sulfuric acid (20% 5 1). The organic
- ayer was separated, the THF/ hexanes were renoved

under vacuum and the resi dual liquid was distilled
under vacuumto yield a clear oil. This material was
taken throtigifito the benzoic acid wt H
determi nati op of the yigl ydescribed in sectlon B.
10 B A ? on of sod\%& pobromte pr epar ed

by addin ( ently

cool ed rﬁqxture @Fasi‘l&bﬁrﬁgﬁglé(ré&%ﬁgo(ﬁ% 1. 95R kg) in

water (7 735 1). To th| s sol uti on was added
Toaaqu:gagcm 1}&8)112 fs!% “HJEIP OF’ 051 S@?&gﬁ,{ Bé"f{ benl;glﬁd?ecﬂlv)eandsodlum‘
bromiden2#at, 2617 mingat, l]lQequHV acsodaina bpdroxifie s60Gon Wdh, 3. hkml, 32.12 mmol,

15005 SR U A8 ST L0 A s 5.

trifluorogsthyl-bgegddehyde (iHegalipbmmalk The seagten E?’é@ll"@dﬁsaﬁlﬁé@ at 50°C for
60 min, a—Jlﬁe@fé' i t&ﬁﬁér%}@ﬁlﬁeﬁbﬁ&iﬁ@bh ABitiVRS f RFRSELEbdaAin sulfite

ossi bl e o l.ter. an
solution Gl THRMLGAS Y mabaleli2 S0Py 561 2 IASE DA Shneation gt for |
h. The sf¥pt@iiort RaDutatedofor i Beninptrested Witk H(Hlﬁﬂ%g H0 rﬂe_ﬂ? Blmmol, 2.21 equiv.)
adjustin%ﬁl m%n][ %&%ﬁ)gg Eltvr dtézfprr%n%l Q%,{ fod'ﬂn%{i Slfé() %tﬁ l'{!gasa&gracted with
TMBE (¥ stip &amghmwmewsnm%@dnwhl’oeme (%DHIBO@GI@MM rafecbus phase

was wash&i @fltgﬁ‘ﬁiﬁ(g(y E'g) "[21& Qlé%%%iln:ég I% Oéhrng‘sj%iﬁg%s?efwa%%@ over sodium sulfate,

filtered @mtm gnlverg (Wag FEDesABIET YacuBm ta &Jve ths giwde proglugt as light yellow
solid (5. ﬁy Btdwesbeyvield). %Mmﬁa@pﬁdﬁét%mmg fd Ky meBfByElobexane (25 ml),

1)) n
and the so lzogllucr:as%%lo%d to am ?ent gempvgrf}ture Wgereupon white crystals precipitated. The
crystals were filtered off with suction on a funnel with a fritted disk, washed with
methylcyclohexane (5 ml) dried under vacuum until weight constancy to give the title compound

as white crystals (4.27 g, 81.6% yicld).

Example 3.4: _
Synthesis of 3-chloro-2-fluoro-5-trifluoromethyl benzoic acid: Oxidation with Bry/NaOH (JRD)

O _H O. _OH
F

F:@\ 1) n-BuLi, THF, -78°C F NaOH (aq.), Br,
2 e e
ol CF, 2) DMF, THF, -78°C al OF 40-50°C Ci CE

3)H,S0,
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Cl CF3CH2C 2/ DMF (1:1)CICF 25 To a solution of
3-chloro-2-fluoro-5-trifluoronethyl-benzal dehyde (4.2

wo S9/iBegg Mol ) in DMF (21 m) and CH2C12 (21 pdnemBm/0s6560
added pot assi um per oxononosul fate (11.4 g, 18.5 nmol,

1 0 equiv.) whereupon the tfjgoperature rose from?25 to
34C. The white suspension was stirred for 2 h, the
white solid was filtered off, the filter ca

A: A solygemefinRulh torpepes 3 My §-5dni0-2h B0 d -85 sauy  Waizedded under
mtrogcnrtﬁ ARV WHIE66n ¥yEEukiBio-4TRiceRbaizoatluoeids duessnag 10 mol) in THF (10

e ) NI A BB SEh o,
resultingred&ictquixvury was brred) foe ddsniphia st *Casd S8y E mas eddedvastsdaiv stream.

e ol i, gy AR5 AP PR 0 e
additionysif sslferiomeid (2036, B.i e arperic kaen whossportedicthe (T3ighexgnes were
removedindeP v&%uﬁpéﬂd\’ché re%féﬂa??&ilﬁ@%@ disitDunBMraduafh tlield Altgear oil.

gani C ase
This mﬂ@@)’@bW&&lf?g V@@%@e@s@s gerd_vighout determipatigneot th gield as

describclifih Btibd B.M ), whereas the aqueous phases were washed
with TBME (25 ml). The conbi ned organi c phases were

B: A sol\lxél edfasov\ﬁer 3%%9”&0%%' L?;ﬁf"egawa'q%{ dﬁﬁ%\}%ﬁﬁ%&gqﬁ ?(g’? 18 mol) to a

gently codedweduerdepdmachydnoxide (478,01 .933ckg) in water (7.735 I). To this solution

- was addg’%§ I%hBrr@ FZHC}I b’(y @rtﬁﬁuwohiétlgsg rb%ﬂfilﬁ@ﬁéfd@ ?lng@kg 696'2 1‘10 $n a stream,

e produ 93. 4%
whereupvnéhq:lfea%f@nsm%ﬂgg rmado hous 9-vai- ﬁNhﬁbféle #é% iHoR Was complete, the

mixture S48 b@hexRRE f&@ﬁkrlrlis)mmtaha tkdd achBEBd Wah hiérseNietic aﬁd (ij%)
suspensi.on was .sl o e era

whereurg QRPN AT i e P S P Pl BTG sec as dry as

poss1b1emsneﬁnemdm théri azoetiopinalfndricciansivat fetrb umXethgr (80 00°C). After

- removal® o aslzt%r W r% all_ﬂn;lgeée%g)l g&ﬂmgmg ﬁgcaHeHrﬁ'dH? uﬂy {nr)rgamc residue and

exane er vacuum

allowed msclg'lsttallv;:@ riBheapreguat avag ifidierpd; wesheidiwedl withpotmenrasthan{40:60°C) and
dried in & rvX 3\(4{1%? %\% th@%ro%&ﬁ’és%lﬁie Qalgffiﬂ}é 86138% . yield based on 3-

esls Q ro-2-fluoro- trlfluoronethyl
chloro- 61 benzgiriduoride).dat i on with Pot assi um per manganat e
15
Example 3.5:

Synthesis of 3-chloro-2-fluoro-5-trifluoromethyl benzoic acid: Oxidation with oxone

O H _ 0....OH
F Oxone - F
—_—
Cl CF3 CH20|2/DMF (1 | ) Cl CFS

To a solution of 3-chloro-2-fluoro-5-trifluoromethyl-benzaldehyde (4.2 g, 18.5 mmol) in DMF

-(21 ml) and CH,C1; (21 ml) was added potassium peroxomonosulfate (11.4 g, 18.5 mmol, 1.0
~ equiv.) whereupon the temperature rose from 25 to 34°C. The white suspension was stirred for 2

h, the white solid was filtered off, the filter cake was washed with CH,Cl, (25 ml) and the
solvent was removed under vacuum. The obtained residue was dissolved in TBME (50 ml) and
the pH was adjusted to 14 upon addition of NaOH (2M, 22.7 ml, 45.4 mmol, 2.45 equiv.}. The
aqueous phase was separated, washed with TBME (25 ml), whereas the organic phases were
washed with water (25 ml). The combined aqueous phases were acidified upon addition of HCI
(37%, 8.4 ml, 5.35 equiv.) and extracted with TBME (50 ml). The organic phase was washed



10

15

20

25

30

To a solution of
3- chloro 2-fluoro-5-trifluoronethyl -benzal dehyde (1.0
wo Boo/farfcg mol) in acetone (15 nl) and water (P%%ﬁmmﬁm
ad) d pot assi um per manganate (0.837 g, 5.3 mmol .
equi v.) and the correspondijgg dark viol et reactlon
- mxture was stirred for 30 mn to achi eve ful
conversion. The solvents were renoved under vacuum

three tinges dvitthlering(7 &k neliophenesis o agusoURBeterTa popbedduith TBNMD (25 ml).
The con@:ﬁne?lqg A1 ?hﬂs@é HereSileH toveiNsddhdh sulf#8 wHidh Wja:hﬁltéi@d Kff, washed

vi ol et soI filtered off advvashe Efrh\\%g %1 ol
with TBMIG( D o7 9 GPEF G RETBYS HACROY KBTI 35t (hfdechioro-2-fluoro-
5 tnfluoi*drﬁéthﬂd)e\mﬁlb abi@las &Zﬁt%soﬁd 2 %Zcﬁldﬁmﬁdducﬂ 03 9% guidy,) The crude

o s B SO A 5 U

suspensmasxl'ae alowily booled &y at(fm@nﬁtbmlz)emhﬂt eu@rttupenadllte@wt?fkhmelpltated

e OSSR ) 8 e

with meﬁwbl cydiehezunaSrm)aad deisd wadeg dacuyewptilved &pwt%rwy o yield the title

eVt yehaiRexane 68 35 d). The turbid suspension was
compe concenirgﬁgd Sndg$ vacagﬁ% %he white precipitate was

filtered off and the crystals were dried under vacuum
————P%wm le#bi | weight constancy to yield the product as white
Synthesie b 3{chloso-Q 111829, 5-@Fludtometblid)enzéix anid] @xidation wBH Potassium
pennml%%awhe5|s of 3-chloro-2-fluoro-5-trifl uoronethyl

enzoi c acid: Deprotonation, CO2 as electrophile WO

2009/ 147068PCT/ EP2009/ 056560 -17- 1) n-BuLi, DI PA,

THF, -78C G-3 2) CO2, THF, -78C 3) HCI To a solution

of diisoprBpytHanine (19.79 m, 140 moPx P equiv.)

in 100 mM_ THF was added 78Cn BuLic (116 Min

hexane, g , 130_mol’, *1 041 3 equwF hin 25
ruin, the ello was sti for 30
mn at -98C andc%ssol \l%(tcgtgﬁé}‘%%tgp chl or9-4-71 ubfo 5

benzotrifluoride (19.86 g, 100 mmol, 1 equiv.) in 100

To sl iU S R M LR ESER, Mg st

(15 ml) yel Waver Shh])t\ﬂrasmdﬂakpcﬁhssnmgelﬁlmnghﬁat@m 837/%;5 3 mmol, 1.2 equiv.) and
S AT e e
The solventBaGyre nimavgd andér ‘@Gm(m 4ng thy, darl sGparsion W&@ql@dehfxsi ypon addltlon
of so dlufnrbuifﬁg s@fuﬁ@ﬁ gs-!;{"& Ml)NTRe dark KSIBPIONG v ARG HRRMRAT add ik shed with

tween -

e (B o I i A S ds e reaellan i d 11

mmol, 209 e@uﬁﬂ} |ad{ulsﬂig OF pHGb (a4 CHQIBIE (ﬂ(‘ﬁl&l)rﬁra)s adiléd)The kﬁam were
stLrre

separatc{ b PEHAPE P e VostER APLCERA Gl Bl eRoTRant Rl phase was
washed Witk CHyG80(26 mihdBe cvahised orgetie ghasics weFﬁBWEd(CB’eﬂsqdu)m sulfate,

e {15 QNS 5 MU S Sitib a0 AEpy S . o
turbid sugpgrisiamesiasdrosrentigeshendenyagupBiie Whltfa)rwmtﬁem@ﬁﬁlltyfeﬂ@éf and the

crystals %Fe FRMEWBSvABIRVER WRRBE coRedheind Picld 18 drodiubd SR¥hitkTrystals
¥§r }) gglld (23.48 g of crude product, 96.8%yield).
(1.02 g, product was treated with nethyl cyclohexane
(117 m) and heated in a pre-heated oil bath to '
Examplg 871 ux. After 5 m' n, a brown clear solution was
oht ai t At
Synthesm OBt ? cﬁ@g(\i;\ésfi]uor P?ltoPo ‘?@é%&lﬂaﬁgﬁ%%éég@frtﬁ% as
ekcHOPhﬂwstals (2 m) mere added and the m xture was
stirred overnight at ambient tenperature. After 17 h

the off-white suspenS| on was stirred in an ice bath
(0-50 for :
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20 two hours, the obtained crystals were filtered

off, the crystals were washed with cold nethyl
WO@ggi@@@xane (39 M) and the crystals were drpcaferbididsesso

wei ght constancy to yield the product as white

crystals (18.75 g, 77.3%yijeld). Exanple 3.8:

Synthesis of 3-chloro-2-fluoro-5-trifluoronethyl

benzoic acid: Gignard, CO2 as el ectrophplesp 1)

Et MpBr, DI PA, THF, 50C c3 2) CO2, THF, O-

a m xt urf et hyI1)ﬁmgnesle\mibiF0m°de S 6 n (6.25
m, 6. 25;@#; 25— egtti-v—M--A—FHF) a

di i sopragy Ag ) T0,.7THE. ;780C5 mol , @« Uy, ) was
added 3-chl oro-4- fd)umo benzo trifluoride (O. 999, 5

mml in THF (2 nl)) at anbient tenperature and t
To a solniiont off diisepropyleaind (1578wl dd0gnmobadrequey. 5o A0 @@1 T]%F was added

at 7g°chh9uE V%vmwpm@ﬁaﬂeegmsm Mo MRsq ﬁ@gkﬁ%ﬂ@j it Ghe light
47068PCT/ EP2009/ 056560 f er red
yellow sphwenwmr%@réﬁdmaaa o G?raasﬁsg tiog of scalqa?.
benzomﬂ?ﬁ%nd X(12.89, (% 900 L, 1 é@mqw Y00 mi of THF was adliod c&bpwié@@nthm 25
an stirre

i e bR A OB NS y PEfes tiv

for 1h alFi8° G draesiiosch s en wéditiex funamct whichimah cTBMEWEthGnrcytone/dry ice
mixture Eﬂcf?&d%ﬁ% ?%ﬁ d‘{r 65 ﬁuﬁﬂﬁeﬁ@&w gﬁ%’l@&) H)Ynﬁ)rl ﬁPéHuWT) m 100 mi of

THF wiit | bikotpivgihe iviamiseioes brarern VAGHInTES. JHAEPHRS theyaction mixture

was traaneﬁ"é@ i1fh lan @@{%18311 iﬁmglfel ir{@lre%adgé&l fea EHI@LQHP(WHCIT(EQ oMJdE3 mi) within
reated ,w

| | oh
15 min didh heHTBAI g Bd flaay oD IO B SO BF Mﬁ%ﬁ?@%ﬁm of the
phases, the mlﬁboué phisewnis ek adted @it tTBVEWAS0 oy, é:iemedxbutekile)rmﬂlc phases
re L
e ae B TSRy 5. G PR U BT B d
washed with TFE eswml ghtotad) andrthe EBME evap eenanvied andexfyaewum 8o pield 2 light
yellow s g@ %‘%o?&ﬁ@@ﬁﬁ;‘dﬁ& W%%&fdgeﬂle' éf’u&;prb@\ﬁzt Rak Brebt@d with methyl

ours i ned tal s V\Ef e
cyclohexang ( bV emDeng heatpd inct prrhaated gk kathiosisBHx a5 SBinga brown clear

solution %k Blﬁjtauiéklcih@ REPAREwhslredndVed, B8 tbatiiéh S Sleatds coBlee to ambient

temperam lscée %t,clg'lyg\l\g (? g{ga%x%gg t )z{l@)hgl? I gl d t he pr oc? %vgx_ugﬁt at

ambient Sympdraates Adfer 17 h the off-white suspension was stn’red 111 an ice bath {0-5°C) for
two hou%r ﬁllglq%{zﬁne% clr;'slﬂe% %e?e ﬁftér&i ya’ &1@%%415 RERZPRKE with cold methyl

cyclohexane (39 ml) and the crystals were dried until weight constancy to yield the product as
white crystals (18.75 g, 77.3% yield).

Example 3.8:
Synthesis of 3-chloro-2-fluoro-5-trifluoromethyl benzoic acid: Grignard, CO; as electrophile

Oy -OH

FJ@L 1) EtMgBr, DIPA, THF, 50°C F
cl CF, 2)CO,, THF, 0-5°C Cl CF

3) HCI

3

To a mixture of cthyl magnesium bromide solution (6.25 ml, 6.25 mmol, 1.25 equiv., IM in THF)
and diisopropyl amine (77.7 pl, 0.5 mmol, 0.1 equiv.) was added 3-chloro-4-flucro-benzo
trifluoride (0.99g, 5 mmol in THF (2 ml)) at ambient temperature and the mixture was heated in
an oil bath to 50°C for 13 h. The brown clear reaction mixture was cooled to 0-5°C, was
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Oxoneo oa H DM/ CH2CA 2 (1:1) CICF3 To a solution of
3-chl oro-2-fluoro-5-trifluoronethyl - benzal dehyde

Woir%gg'hﬁo& 101.5 nmmol ) in DWF (110 m) and C"'%@:%}%J%sasm

was added potassi um peroxorrxnosul fate (62.4 g,
101 5 mol, 1.0 equiv.) whggeupon the tenperature
rose from 25 to 34C. The white suspensi on was sti r+ed
for 2.5 h, the white solid was fjltered off, th
transferrefi inte @ syeiRee anddded Hexpwise tr acpition Of €621 ¢ gaﬁantm@ Ypequiv.) in

THF (5 &) MenbeCasi g&ﬁ@a\f&dwﬁﬁ&? rToVRE Bk sl I@%&V&%Q@ded HCI (1M, 14 ml)

ond the FERHOVEM SHOF S A HERRAIGH %sszéaq 0f AT e

mmbme'd&&gﬁuﬁﬁhdses wef cﬁwdl cWeb sodline seifite dilergl aashadagith TBME and the

solvents gﬁﬁ%{? %ﬁ él\lli\{g rh\%d um, o to eg%/g \(/i\/l&rzc%rtg% t)ﬂf(gI gz %?T)gtﬁehc%ﬁde product).
The cmaba)prbdum ovaa treetod swthrmstésl vysichezaied it #i el ang bfn‘rlt@djm a prefheated oil

bath to @E%&%ﬁlrﬁnr %r(%;&‘l:leal%oﬁltﬁﬂ%éé -obt AR, BetdiamtEFa¥Mdnbved, the

organi ¢ phase_was washed 25 three
reactionyiygEe Wt prake weammﬁ@rt@tagerﬁw i e (s gumentign was stired

overmgl’ilﬁ@ BB %ﬁp&%&@g (AfEr rdlh gheﬂi‘@wﬁ QupERich ﬁﬁegﬁﬂ"kdd in an ice bath (0-
5°Cy forptwpffgpgmﬁﬁppg %gglsq{g%el\r%vf’eﬁe ﬁ%ﬁﬁ& eé'gﬁmciysﬁ%w?rﬁ \oashed with cold

methyl olohexins (Wérmi) ardrtheentyalsl eicrevdriadumtl weighebehstaney to yield the
ro ot Li.ffuor omet hyl benzoic acid as
pmdua\%%%’pt%%ﬁég(?%% g%z ?1 d?ude product, 86.7%yield).
The crude product was dissolved in hot acetone (200
Exampled P: and di cycl ohexyl dianmine (17.5 ni, 88 mml, 1.0

synthesr’é%f@%udfo)z M@fro@Q&Iﬁo%m&tﬁﬁ%@ﬁz&ﬁ@ﬂ@&@bh’éz@l—@ﬂ&dﬁlﬁn
m xture was stirred for 20 mn, whereupon white

crystal sqyprecipitated. The oil bath epayved, the
‘r at‘
o--

suspengi on was slowy cooled to anbi

t her tals were Gvich¢ered of f, washe
(60 nd dri cuum unt i | ht cgn$ ancy
t o t IDNIECBgHp@Und as \Nhlb s (35.8
g, 832%y|eld) Ms (El): acid: railz 24 G([MHI
Toa solﬂ{%/éf?: 12 -A0h %o -4 3R Gorb -berdRMhydelh 10?@%01) in DMF

(110 mi 2098, 58 OBSHT Eodo0d GBCoeo T ME) 4 6 5% s
1.0 equi ) Wheredp&Pihe r’femﬁéribu.re f0s8 Froi 23 to 3°H) Thd whibe élmpeﬂ;ld-]ﬂ was stlrred
for 2.5 b%g}%gvg%l@gsg i B Fulded . 3Re %11t9rr cgfgg}wg? wlalned SHATBHECE (3Pmi) and the
solvent Qacivhwoved @ader wacwns-Thei dutmmttm@aﬂhglwabémcxivad iadiBME (240 ml) and
the pH was adjusted to 14 upon addition of NaOH (2ZM, 101.5 ml, 203.0 mmoel, 2.0 equiv.). The
aqueous phase was separated, washed with TBME (75 mi), whereas the organic phases were
washed with water (75 ml). The combined aqueous phases were acidified upon addition of HCI
(25%, 52.8 ml, 4.0 equiv.) and extracted with TBME (200 ml). The organic phase was washed
three times with brine, whereas the aqueous phases were washed with TBME (100 ml). The
combined organic phases were dried over sodium sulfate, which was filtered off, washed with
TBME (50 ml) and the solvents were removed under vacuum to yield the 3-chloro-2-fluoro-5-
trifluoromethyl benzoic acid as white solid (21.35 g of crude product, 86.7% yield). The crude
product was dissolved in hot acetone (200 ml) and dicyclobexyl diamine (17.5 mi, 88 mmol, 1.0
equiv.) was added at reflux temperature and the mixture was stirred for 20 min, whereupon white
crystals precipitated. The oil bath was removed, the suspension was slowly cooled to ambient
temperature, the crystals were filtered off, washed with acetone (60 ml) and dried under vacuurn
until weight constancy to yield the title compound as white crystals (35.8 g, 83.2 % yicld). MS
(ED): acid: m/z 241.0 ((M-HJ, 100%), amine: m/z 182.0 (M+H]", 100%). 'H-NMR (CDCl;, 400
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To a solution of 3-chloro-4-fluoro-benzotrifluoride
(59.9 g, 0.302 nmol) in THF (350 m) was added
se at -73 to -80C 200 m of n-Bull ( /056560
wo @%\r@é"? 200 i, 0.32 nol, 1.06 10 equiVv.) e abad;
hour. The clear yellow sol_qgl on was stirred for 30
mn at -7SC and a solution of DMF (24.5 g, 0.335 rml
1.11 equiv.) in THFH§)100 m) was then added dropw.s
MHz): 3.3 hiba ssZiﬂﬁr%t(éd bH).- 7764 Gdd 148307 fm, ZH).ghed fmyfet), dv@l(m4

‘H), 165f(§1§9tH)0m SWM(}J(Iﬁ,m 1535-1 08¢mf @)1 h at -75C and was

hen warned to and quenched af this tenperature by

d wi se additi on of aqueous citric acid solution
@mﬁ%@g&s 300 m). The resul ting biphasic nixture was
Telescopudrpi®etss for 28 prepaativaokh-thierot?-fluayces sriferremethghbenzoic acid

al lowed to separate. The | ower aqueous | ayer was

renoved and the organic layer diluted with tol uene

(300, dw; rerd74-ben washed wi t h Iv&Dea)260HE) . The

orgg)rB,\gF Jr@yegocwas n%enhra d Kmde?. 3peiticed pressubs

and N enp&at ur g 20¥2.H0E2-&lugieel d 85. 2] g
FI:ﬁ 3)%? . %t{”a&hs]% 0id. Wi t h 3R HBHIHTR® cont e
0/<(vv/vv) (accord| ng [l N\@ DI Lsowa
“ agged within 30 to{60 niife %%I?@&éoé ¥ § CFs

stirred solution of-sodiumhypo- 20 chlorite (10%| n
H20: 230 g, 0.309 noPyisHAH assi um bromni de (31.8 g,
0.266 nol) and sodi um hydroxide (28%in H20; 92 g,

- Toa 3011910‘?14&?1‘ 3”?({1&0'—4‘ ) (Y8t henkd@lublille (59 IEF0Y hbl)Gn THXU5@mI) was

st i B AT PSS TSt 20 10

equiv.) WikhiMatR. THeldi yElbwe solaton waaktetbdNot Bo hﬁnh IaJIB-I76°(C afda solution of

o &, s i bobEi gt SR G EibiEet Bioh Qe Situin 30

minutes siefdnatEfCaiite B@hb@e@bWﬁed@ﬂoummwésﬁﬁrﬂdﬂ.ﬁ)r [ filag-75°C and

v SRS S A L B A s i

acid solutionyapls. JabminiThe rqsubwgt agicgaiptuse wag warmesl igeifdo gaeC and the
layers w@&ﬁﬁé@é]ﬁv&éd‘%%&ﬁdﬂt@dﬂ&g HwePsififeoli el RERSST ghd A Brganic

e L, i o S L BRI v s
concentlﬁﬂe)i una&&eddl&arprée@mtamd Rwitheesjat e nergmodtact df60°Q @(Cyield 85.2 gofa
ety S RO SLEURED IR0 i S T
was thenaddkd hebhamw t@e@ mireites-at Qe SUG e sirredGalusind o8 g diya hgpo-

chlorite \09/ ,In%{gﬁlt??% % ﬁi?gn%}w zJ[sgl)hﬁl ﬁegﬁ&ﬁg 8 0%%%& 1g§;§1 sodium
hydrox@er@é& 8 2, ;0 sub inruat opEPE L E AR gwésfgae@wg (as cooled to

20-25°CEnd thdh uencﬂed @rmﬁﬁﬁl ctf%uédi@ sbdiapauitt @5ludbn (32 Na2803 in 355
ml watexsh”ghef %@g&gsgpe;%d vg;]{ {9{11!, igﬂfm{}ﬁ&igt@f Siphasic urg atm:ed for 10
minutes TR léﬁwpbﬂuﬂmfanﬁng hineoos hyét way s&pbml’ezl@nﬂ wakhadowitld eoluene
(350 ml)(.)fl"hé Ig(‘f‘ueous F%erla was acidified to pH 2 using sulfuric acid (20% in H,O; 240 g) and
then extracted with toluene (450 ml). From the organic layer toluene was completely distilled off
under reduced pressure. The residue (59 g) was dissolved at reflux temperature in a mixture of
cyclohexane (141 ml) and heptane (141 ml). The clear solution was then cooled to -10°C within
6 hours whereupon crystals precipitated. The crystals were filtered off, washed with
cyclohexane/heptane 1:1 and dried at 50°C and 30 mbars over night to yield the title compound
as colorless crystals (55.8 g, 76 % yield) with a purity of 100% (HPLC, area%).
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2. Process of claim1 wherein the conversion is
perfornmed by 10ai) deprotonating the
3-chl oro-4-fluoro-benzo trifluoride with a
wWOoneaddrgani c base foll owed by addi ng CO2 as PCI/EP2009/056566
el ectrophile in an organic solvent at a reaction
tenperature of 100 C to 252& or bl) formng a
Grignard conmpound of the 3-chloro-4-fluoro-benzo
trifluoride with an al kyl magnesi um halide in an
organi c solvent at a reaction tenperature of 20 Cto
.15 100 C fol |l owed by addi Eﬂiai‘&% as electrophile in an
organi c solvent at a reaction tenperature of 100C to

25 C. 3. Process of claim2, wherein the L
1 irogess ferthe praparstion sf Sehlera-ddlupramtritlisyoyethy] benzoinasid of the
formuld 1 t hi um di i sopropyl am de. 4. Process of )

claim 2, wherein the al-kyl or awl nmagnesium halide is

et hyl magnesi um 20 brom de.g.. .oH4 5. Process of claim

1, wherein the conversion is perforned by a2)
transform ng the 3-chl or oF4 Jor o- benzo trifluoride

of formula Il into the 3-chl - 2- :
fluoro-5-trifluoronethyl d &l dehyde of the fornula

WD. 2009/ 147068PCT/ EP2009/ 056560 -21- |1l and b2)

oxi di zi ng the Sachloro-Z-fIquo-S-triquoronethyI

benzal dehyde with an oxidant to

or of a salt thereof, comprising the conversion of 3-chloro-4-fluoro-benzo trifluoride of the

formula

2. Process of claim 1 wherein the conversion is performéd by

a;) deprotonating the 3-chloro-4-fluoro-benzo trifluoride with a metalorganic base
followed by adding CO; as electrophile in an organic solvent at a reaction temperature of
-100 °Cto 25 °C or

b1) forming a Grignard compound of the 3-chloro-4-fluoro-benzo trifluoride with an alkyl
magnesium halide in an organic solvent at a reaction temperature of 20 °C to
100 °C followed by adding CO; as electrophile in an organic solvent at a reaction temperature of
-100°C to 25 °C.

3. Process of claim 2, wherein the metalorganic base is selected from s-butyl lithium or

~ lithjum diisopropylamide.

4. Process of claim 2, wherein the alkyl ot aryl magnesium halide is ethyl magnesium

bromide.
5. Process of claim 1, wherein the conversion is performed by

ay) transforming the 3-chloro-4-fluoro-benzo trifluoride of formula II into the 3-chloro-2-
fluoro-5-trifluoromethyl benzaldehyde of the formula
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formthe 3-chloro-2-fluoro-5-trifluoronmethyl benzoic

acid of formula | or of a salt thereof. 56. Process

of claimb5, wherein the transformation into the
WOZPAHRHI6S- 2-f | uoro-5- trifluoronmethyl benzal dBRY#E20§P/056560

the formula 'l is performed by deprotonating the

3-chl oro-4- fluoro-benzo t#-fluoride with a

net al organi ¢ base fol |l owed by addi ng an el ectrophile

in an organic solvent at a P ion tenperature of
-100C to 25C. 7. Progess of clains 6,
wherein a protic acid as ing agent is added
subsequent to the 10 deprot on and subsequent to
the addition of the el ect®lophil eCFs 8. Process of
claim6, wherein the netal orggnic base is selected
fromn-butyl Tithium and Iithiumdiisopropylam de

9. Process of claim6, wherein the electrophile is
age| ected from an. N, N-di al kyl formami de, an
N N- di arylforrnam de or an N al koxy-N-al kyl

b %E{I&I%Eh Sene %%g;ié%lﬁf&?ﬁﬁhﬁiué?z?&ﬂﬁﬂ be@fg@ﬁg g&ritﬁl an oxidant to
form thﬁ?ﬁg@’ﬁ‘l’ 8@%0@% S-trigypEs 3@%2010 %‘Hﬂ? 8f f aI _qriorf 3 salf thereof.

-persul fates or -pernanaganat es. 11.. Process of
6.dra¢ass o Belaiml 9, whd?emehmtrhnﬁ)mﬁoﬁ iinm thes3- plﬁb;fo@i-lfﬁdrd-ﬁ

trifluorg tqq?(:ﬂéﬁrb%ﬁze g@ﬁ% o? ngﬁl rng l}ié %IE gsdée?fé» B%?gpro Lonatt g %lﬁ 3-chloro-4-

fluoro-teerpeifhotde wath alm@ato@gamt)@se ﬁﬂmedmymddm apfeletmphilesin an
organic WRER af a%&%ﬂg‘n Fé?lltq%gﬂ @'té ks f | uor omet hyl

benzal de I's not isolated prl or

to the oxidatjon in ste 13 Process of cla
7.RR48S A QHES o PGSR BT aﬁ@r@fﬁd}ﬂﬁw&mks/agems adfcd subsecuent to the

deprotoRdHd/ahd £3iMEeht EPRRAAAMIH 96 the-cdittroBhitD S. _ \\OMO

8. Process of claim 6, wherein the metalorganic base is selected from n-butyl lithium, and

lithium diisopropylamide.

9. Process of claim 6 wherein the electrophile is selected from an
N,N-dialkylformannde, an N,N-diarylformamide or an N—a]koxy—N~a1kyl formamide.

10. Process of claim 5, wherein the oxidant is selected from alkali- or alkali earth
hypochlorites, -hypobromites, -chlorites, -chlorates, -persulfates or —permanaganates.

11. Process of claim 5 and 10, wherein the reaction is performed in the presence of an
alkali hydroxide base and an alkah bromide in an aqueous solvent at a reaction temperature of
10°C to 100°C.

12. Process of claim 5, wherein the 3-chloro-2-fluoro-5-trifluoromethyl benzaldehyde of
the formula IIT is not isolated prior to the oxidation in step bo).

13. Process of claim 1, wherein the conversion is performed by

az) converting the 3-chloro-4-fluoro-benzo trifluoride of formula II into an alkali (3-chloro-
2-fluoro-5-trifluoromethyl-phemnyl)-hydroxy-methanesulfonate of formula



Cl CF3 IN wherein Mis an alkali netal atom
b3) transform ng the al kali

és chl oro-2-fl uoro-5-trifluoronethyl -phenyl) - ¥ 3/
WORAALSH| f onate of fornula IV into the CT/EP2009/056560
3-chloro-2-fluoro-5-triflug onethyl_benzaldehyde of
the 5 formula |[I11 and c3) ™oXi di zing the
3-chl oro-2-fluoro-5-trifluoronethyl benzal dehyde of
fornula 11l with an oxi ddht to formthe

3-chloro-2-fluoro-5-trifkaqrsethyl benzoic acid of
formula | or of a salt 10 t e?‘ fM14 Process of
clai m 13, wherein the cdimyersion in step a3) of the
3-chl oro-4-fl uoro-benzo- @ uoride of fornula Il
into an al kal i CI™ > "CF; ,
(3-chloro-2-fluoro-5-triflugronmethyl-phenyl)-hydroxym
et hanesul fonate of formula 1V is perfornmed by
ad) . de rot onat| ng{; t he 3-chl oro-4-fl uoro-benzo
whereqn 3 afial or gani ¢ base 15 fol | owed by
b4) addi ng an el ectrophile in an organic solvent at a
b4) &aadfbaRing ekl Grehlero-2-108toG-trifludforfizthiiypledyl) aeidiorg-

methan%s}%g tt% ?)ﬂﬁ)%]lélg{aﬁ& %fqitglg Bi—clilgorg-%gﬁttmr r3‘311:1'1ﬂuo:rcome\fhy 3Benzaldehyde of the

5 formula( 3- chl oro-2-fl uoro-5-trifl uoromethyl - phenyfi - hydroxy2
0 net hanesul f onat e of- forrrul'a IV with an al kali
pyrosul fite. 15. Proce@g .of claim 14, wherein
the nmetal organi c base is ct ed from n-butyl
I|th|um and |ithiumdiisb ;

and

¢3) oxidizing the 3-chloro-2-fluoro-5-trifluoromethyl benzaldehyde of formula TTT with an
oxidant to form the 3-chloro-2-fluoro-5-trifluoromethyl benzoic acid of formula I or of a salt
10  thereof, ' ' '

14. Process of claim 13, wherein the conversion in step as) of the 3-chloro-4-fluoro-benzo-
trifluoride of formula 11 into an alkali (3-chloro-2-fluoro-3-trifluoromethyl-phenyl)-hydroxy-
methanesulfonate of formula IV 1s performed by _

aq) deprotonating the 3-chloro-4-fluoro-benzo trifluoride with a metalorganic base
15 followed by '

b4) adding an electrophile in an organic solvent at a reaction temperature of -100 °C to
25 °C, by

c4) adding a protic acid as quenching agent and finally by

ds) forming the alkali (3-chloro-2-fluoro-5-trifluoromethyl-phenyl)-hydroxy-
20 methanesulfonate of formula I'V with an alkali pyrosulfite.

15. Process of claim 14, wherein the metalorganic base is selected from n-butyl lithium,
and lithium diisopropylamide.
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WO 2009/ 147068PCT/ EP2009/ 056560 - 23- 16. Process
of claim14 or 15, wherein the electrophile is

froman N, Ndi al kyl formam de, an

qu\f%kﬁg—@é}yl formam de or an N-al koxy- N-al kyl f SEHYfR/056560
17. Process of clainms 14 to %6, wherein the protic
acid is selected fromcitri€acid or acetic acid and
sul furic acid. 518. Process of clainms 14 to 17,
MhBroeess of otdimi 4 py 116 swhéreinethé slectsephilass seldeaddi from an N,N-

- it - 19, Process,of, ¢l al;m.1 wher.ei n
dially RELRFHAC, b BNt periioR SEBE pR RSy N gt

trifluoronethyl-phenyfi-hydroxy-net hanesul fonate of :
17 oPiegess of Wlajmg bt tonkd, vhehdin the-12otid agddnis Selected from citric acid or acetic

acid anHshiffiosgdet hyl benzal dehyde is performed with an
aqueous al kali hydroxi de base. 20. Process
he .oxidant is selected from

f_claim.13, erej '
181 ReRps O i fo L TeilySqfB EmTosk i used as alkali pyrosulfite.
-hypobrom tes, -chlorites, -chlorates, -persulfates
18rPropass phclaga hfitvelserein the tradsforRiatoe 8 5the {3-ehldtdr Mhoro-5-

5L O SRS 00 DAL TPl K0S S0 oo
trifluoregeibplleengdiichyde imperformed otithom aquapsraditalirtydoixideObaSe t o
100 C. X 22. Process of clains 1 to 21, wherein

20 M8od=6 bF Qhipr 23, A #0&IR 1R S4ildt YOS m Q&Q&O&&uﬁé &rth

'h 5.can further 'be purified by crystallization w
Ypoch@%ffso abremites sehlpEtes mohloyates yRiraates A -pRRNIEADHES
' t her eof . ' i
21. Process of claim 20, wherein the reaction is performed in the presence of an alkali

hydroxide base and an alkali bromide  an aqueous solvent at a reaction temperature of
10 °C to 100 °C. " |

22. Process of claims 1 to 21, wherein the 3-chloro-2-fluoro-5-trifluoromethyl benzoic acid
can further be purified by crystallization with cyclohexane, heptane, methyl cyclohexane or

mixtures thereof,



