WO 1111111@ PCTrt Pol p59" *159159* 5 10 15 20 25 Process for the preparation
_of . trifluoroethoxy-substituted benzoic acids The invention relates to a

process fwo dubeospr eparation of trif subst i t ut REFHERPIGPR3aci ds
of the formula I OOH in which R agﬁﬂmmmm i ndependent|y of one
-another, A, OA, COOH, COQOA, NO2, Hal, -(CH2) -Hal,
-O(CH )P Hal, -S (CH2)PHal, Ar (CI—|2')5?3‘7-’ir QAr, Q(CO Ar, NH2, NHA, NA2,
CONH2, CONHA or CONA2, A is an al kyl radical havi ng from1l to 4 carbon
atoms, Ar is phenyl or napht Pybcewwrmmmtignmfsubstitut ed or
monosubst i t ut ed, disubstituted or trisubstityted b , OA, CF3, OCF3,
CN or NO2, Hal is F, d trﬂUQ!Pethoxhngﬁt'%Pa 7'9%938 e each,

depenet | R PSS ool By tydpichatefon B iilcrsafban of @
substituted benzoic acids of the formula |
5 OOH

(R"), (OCH,CF,), '

(R)m

10 in which
R and R’ are each, independently of one another, A, OA, COOH, COOA,
SA, CF3, OCF3, CN, NO;, Hal, -(CHy),-Hal, -O-(CHa),-Hal, -S-
(CHa)p-Hal, Ar, -(CH,),-Ar, OAr, O(CO)Ar, NHz, NHA, NAz, CONH;,
CONHA or CONA;,
15 A is an alky! radical having from 1 to 4 carbon atoms,
Ar is phenyl or naphthyl, each of which is unsubstituted or
monosubstituted, disubstituted or trisubstituted by A, OH, OA, CF;,
OCF;, CN or NO,,
Hal isF, Cl, Brorl,
20 n is1,2o0r3,
m and o are each, independently of one another, 0, 1 or 2,

p is1or2,
by reaction of a compound of the formula il
COOH
25
(R, (X)n I
(R)m

in which

30 X is Cl, Bror |, and

R, R', A, Ar, Hal, n, m, 0 and p are as defined in the formula |,
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Xisd, Brorl, and RR, R, A Ar, Hal, n, m o and p are as defined in
. the formula I, ITLLLEELIEETIEITTT WO 01/90062 PCTI EPO1/05923 2 5 10 15 20 25
30 wher e,wbaneer 1, X may be identical or different, witPGEROMIFYet hanol
in the solvent. tetrahydrofuran, in the_presence of a base and a copper
-salt and subsequent acidic work-up. Trifluoroethoxy-substituted benzoic
acid derivatives of the fornmula | are wuseful synthesis building blocks,
for exanple for the preparation of medica- nents. In particular, the
conpound 2, 5whbfd Fon 2-1,1X Maydseixlentieg)) drediffeient, aci d i s an i nportant

intermediate in the synthesis of the active ipgredient f]| | i de acetate,
an anti ar r hywithitdfluerpgthanst in the W@tégﬁ?mpﬂﬁaizn%@ﬁeﬂ‘&%g% &o t he
preparation of triflu Vs ' hid&-u@iCi d derivatives of the
formla | iSB%%ép%engépfbﬁetrggﬁﬁ@@etiﬁéaehﬁéﬁﬂaﬂg%@#ﬁ 1975, 18, 1130.
Hydr oxyl - substituted benzoic acids or benzoic acid esters are reacted with

2,2,2-trifluoroethyl trifluoromethanesul fonate | i cal | hil i
subst i But i onTritmmﬂlmesmi&utegé)gngo‘@rg‘daglgns%twqqigc tb%iﬁ@ﬁ@?i'@ﬁggf eophilic

2,5-bis(2,2,2-tyi- fluoraqet j ' j ' ica-
hydr oqui none Uﬁ?{ul §y;ntbpgl§3%|ﬁ?fﬁ§@§%%? £ %B%r I”?FTK ?fétpoé rr%tg(ﬁ:\ ?T fiiédica
trifluoronet hangs YhigardéRalthé thbirpeaha 2, $bisad 2wflucrogthoay)benzoic

1,4-di (trifluoroethoxy)benzene, introducing the acetyl graup in the
o- posi ti on t aci israrfimportast intermedipta intheriyniiesis et {eAGtYE 'nare@l@t presence

of a Lew i d,. d b | | di si . [
benzoi gwazi g?lle%'@?% %%%?Eé%%#‘%gﬁb%&ﬁ%ﬁr@gﬁg?’géoeq’t L’Per a\?versnla'[ :(rji al s

which aipe expensive and of restricted conmercial availability or are based
on a multi-
A known process for the preparation of trifluoroethoxy-substituted benzoic

acid derivatives of the formula | is described in Banitt et al, J. Med Chem.
1975, 18, 1130. Hydroxyl-substituted benzoic acids or benzoic acid esters
are reacted with 2,2, 2-trifluoroethyl! trifluoromethanesulfonate in a classical

15 nucleophilic substitution.

GB 2045760 describes a process for the preparation of 2,5-bis(2,2,2-tri-
fluoroethoxy)benzoic acid by firstly reacting hydroquinone or 1,4-dibromo-
benzene with 2,2, 2-trifluoroethy! trifluoromethanesulfonate or trifluoro-

20 ethanolate to give 1,4-di(trifluoroethoxy)benzene, introducing the acetyl
group in the o-position to a trifluoroethoxy substituent by acetylation in the
presence of a Lewis acid, and subsequently oxidising the product to the

desired benzoic acid.

25 The processes described hitherto require either raw materials which are
expensive and of restricted commercial availability or are based on a muiti-
step synthesis sequence which is impracticable for large-scale industrial

use.

30  These disadvantages are overcome by the one-step synthesis of
WO 98/47853. In WO 98/47853, halogenated benzoic acids or salts



step synthesis sequence which is inpracticable for |arge-scale industrial
_use. These disadvantages are overconme by the one-step synthesis of WO
98/ 47853.wbs1/M6698/ 47853, hal ogenat ed benzoi c acids or salRCG/ERSH59230062
PCT/ EP01/05923. 3 5 10 15 20 25 30 thereaf_are reacted with
.2,2,2-trifluoroethanol in the presence of a strong base and a
copper-containing material and, if desired, subjected to acidic work-up.
This reaction type corresponds to an Ul mann reaction. Further- nore, the
use of an apgiésf srelreasted with R, 2itdllaroettamot bl therpresence af astrepo-

formam de, N-nethyl pyrrolidone, N, N-di nethyl t am el .ecolli-
di ne. i et hbase Gl G GaRRerORAIBINMBIRE, ADR: § e ate g an e

t hereof, is reqarde S e L | I
Lsel f be uskERuPEnEIRRCHET hRRSH ospdAlR (Glan Wiinan EioRAFREED B s
described ar goredngmseNian ,sobastit Lim pErticxlad e solvents 6 N-dimethyox -

i des, NaOH, KOH, nitrogen-substituted am di nes uanj di nes .or tet.ra-
al kyl a®noni uformagnide; Nesethstryriatidenar NCN'Q'@GWY@%@@E e, oyfding, F?'i’ﬁl arly

preferred b . Th ti ' ] : ;
Cor vent . pr ofieaietryE sulins, HPREpnbEnetl Bfrae Hpitres 2 211 eC

product preciﬂégbéﬂ%ré aba ek adviahtddedus! Bowelen triioppethasml tan atsb
by-products and is filtered off. The residue is firstly taken ug in 5%

KOH, and t heitself beiusedias $olvert Strongrkases which aee sytiable Zpntive RTOC8S ut i on
O sy o S AP o i o or p I Fobar.
2o R W4 OO o e amtngs anieslatinerer, (e
alkylammonium hydroxides. Sodium hydride is disclosed as a particularly
preferred base.
The reaction temperature is, owing to DMF as preferred solvent, preferably
110-115°C.
15 After acidic hydrolysis, the reaction product precipitates together with the
resultant copper salts and by-products and is filtered off. The residue is
firstly taken up in 5% KOH, and the solution is filtered through Celite. The
alkaline solution which remains is extracted a number of times with, for
example, dichloromethane, and the product is subsequently precipitated

20 from the alkaline solution using hydrochloric acid and recrystallised.

However, the system NaH with the solvents listed above, in particular DMF,
has a high safety risk for large-scale industrial synthesis since this system
can decompose exothermically in an uncontrollable manner (Lit.: Gordon

25 DeWall, C&EN, 1982, Sept. 13, pp. 42-43). Hydrogen is always formed
additionally in the hydrolysis of the sodium hydride which remains, in turn
entailing a second safety risk. Neither does changing to other bases, for
example the use of sodium tert-butoxide or potassium tert-butoxide, in
combination with the solvents disclosed in WO 98/47853, in particular

30 DMF, result in reaction controllability which is satisfactory with respect to

the safety requirements for large-scale industrial syntheses. The process



has a high safety risk for |large-scale industrial synthesis since this
. system can deconpose exothermcally in an uncontrollable manner (Lit.:
"Gordon  RoW@hleosE&EN, 1982, Sept. 13, pp. 42-43). Hydr ogerPGIERMMRA2E f or med
additionally in the hydrolysis of the sgdi um hydride which remains, in turn
-entailing a second safety risk. Neither does changing to other bases, for
exanpl e the use of sodiumtert-butoxide or potassiumtert-butoxide, in
conbi nation with the solvents disclosed in WO 98/47853, in particular DVF,
result in reggkicaBdGaWWOIS/aB53 tas ebsaibedsatsne, & therefoge anlyrsuit@blfect to
the safety requirenments for |arge-scale industrial syntheses. The process
W 01/90062 RrTeastonsowyadaboratarny segleo 25 30 disclosed in WD 98/ 47853, as

descri bed above, is therefore only suitable for reactions on a |aboratory
scale. The invention therefore had the object of devel oping an inproved

process for ThAgnwErftion thbisibredhad thd bbiecbet develeping @n imprededproasiss aci d
derivatives of the fornmula |I. The inproved process s_hou{cggb ui table, in

particdl ar, farthe preparationlof triflunigethoxy-sybstitiiad Benzgie ag %ri\éa YEEN ding to
A o Loction . . _
doscr i bed 1 nRCBEII boheaipred piess SFeLidBe sitafler FRBEEEUER, fobe, BLOPPe

of the hal ogepabekaReieRistial 8yhthedry i vatives of the fornula II, as
descri bed abgé\;rg, W ﬁ trifl uorgoet hanol in the presence of a base and a

copper salt on use of the solvent THE in the presence of the bases sodium
prosence of (BERIOPRT aerrag AU entitEP e CE sl BIRLEMA, ", ()
Gt arti ng mat SR B e v cubet  tuted o en et the
Surprisingly, it has been found that the reaction of the halogenated benzoic
acid derivatives of the formula i, as described above, with trifluoroethanol
in the presence of a base and a copper salt on use of the solvent THF in
15 the presence of the bases sodium, NaH, NaNH_, Na alkoxide or K alkoxide,
NaOH or KOH, in particular in the presence of potassium tert-butoxide,
results in a reaction which is very readily controliable from a safety point of
view.
The conversion of the starting materials into the trifluoroethoxy-substituted
20 benzoic acid derivatives of the formula | succeeds in good to very good
yields at a reaction temperature of about 70°C which is comparatively low
compared with WO 98/47853.
Furthermore, the use of the solvent tetrahydrofuran in the presence of
dilute hydrochloric acid simplifies the removal of the resultant copper salts
25 from the reaction. The work-up in accordance with the process according to
the invention requires a lower number of working steps compared with WO
98/47853 since the product remains dissolved in THF, while the copper
salts and by-products remain predominantly in the aqueous phase. In par-
ticular, post-extraction with a halogenated solvent, as described for the
30 process of WO 98/47853, is superfluous.



benzoic acid derivatives of the fornmula | succeeds in good to very good
yields at a reaction tenperature of about 70C which is conparatively | ow
“conpar ed wtglobe2 98/ 47853. Furthernore, the use of the solRGHEP0I1/05923
tetrahydrofuran in the presence of dily e hydrochloric acid sinplifies the
-renoval of the resultant copper salts fromthe reaction. The work-up in
accordance with the process according to the invention requires a | ower
nunber of working steps conpared with WO 98/47853 since the product

remai ns di sSpias tha Idwn reddtibe témpeciestomparietisvitm thebgreferoeld systermenai n
predom nantly in the_ggyeous phase. In par- ticuLar,fgost- raction with a

! Xt
hal ogenat ed SbWQ@R8/4Z85% @sciessabed @boyvaethefogpatian gf bydro@/ds &53UP; o
super fluous. WO 01/90062 / 3 -5 5 Due to the | ower reaction
tenper at ure BHMRFEFe8MIY R%@gﬁﬁéﬁﬁﬁéugvstem of WD 98/47853, as
descri bed above, the formation of by-products is sup- pressed, giving

products with high purity. The invention therefore relates tcﬁ aﬂ}?rocess f or
t he pr &par at iTtw inventiarf ihesefore eelatesytoa pocess fXdhsdrepaiationqidrigiorene

formula I OOH 10 15 20,25 (OCH2CF3 j i R and R are each,
independentl?tfmxywsg'HéFﬂ&eﬁzﬂ,c%ﬁ&%%W,' SA, CF3, OCF3, CN, NO2,
Hal, -(CH2)P Hal, -O(CH2)P Hal, G&@OH CH2) PHal , Ar, -(CH2)P Ar, QAr,

Q(CO Ar, NH2, NHA, NA2, CONH2, HA or CONA2, A is an al kyl radical
having from1 to 4 carbon atons, i s phenyl or naphthyl, each of which is

unsubstituted or (RY), (OCH,CF3), I
10
(R)m ’
in which
R and R' are each, independently of one another, A, OA, COOH, COOA,
SA, CF3, OCFs, CN, NO,, Hal, (CH;),-Hal, -O-(CH.)p-Hal, -S-
15 (CHa)p-Hal, Ar, -(CH,),-Ar, OAr, O(CO)Ar, NH,, NHA, NA;, CONH,,
CONHA or CONA;,
A is an alky! radical having from 1 to 4 carbon atoms,
Ar is pheny! or naphthyl, each of which is unsubstituted or
monosubstituted, disubstituted or trisubstituted by A, OH, OA, CFs3,
20 OCFs, CN or NO;,
Hal isF, Cl, Brorl,
n is1, 20r3,
m and o are each, independently of one another, 0, 1 or 2,
p is 1o0r2,
25 by reaction of a compound of the formula il
COOH
(R'), (Xn Il
(R)m
30 :

in which



rmnoéubstituted, di substituted or trisubstituted by A, OH OA, CF3, OCF3,

. CN.or N2, Hal is F, d, Br or I, nis 1, 2 or 3, mand o are each,
"i ndependegbloy/e@fs2one another, 0, 1 or 2, pis 1 or 2, by RCGEAROEN2f a
conpound of the fornmula Il COOH 30 in_ghich WO 01/90062 PCT/ EPO1/05923 -6
-5 10 15 20 25 30 Xis d, Bror I, and R, R, A Ar, Hal, n, m o and p are
as defined in the formula I, where, for n > 1, X may be identical or

different, with trifluoroethanol in the solvent tetrahydrofuran, in the
presence of g basg @n@rar¢camker salt and subsequent acidic work-up. The
process according to the invention, as desgéé particularly

ged avae i
sui tabl e forR, & gh-Acdial, n{]@u§tﬂﬂdaﬂ> agg A detiped in the %V‘H%Eabl y for the
prepara- t'O%%L?ﬁéf)fqaﬁﬁs’ﬁlgiﬁggi@ﬂ@%' érr&fﬂe g to 500 kg. In the above

formul ae, A fom preferably 1, 2 or 3, carbon

atons. Al kyl ywith tRflGoroefdno! ifetHwsolvéntrtetranydnofurenhirl therprepgmce oka- propyl ,
butyl, isobutyl, sec-butyl or tert-butyl. Ajis particularly preferably

met hyl ® Ar i bape endraxcogparralirnd subseiusRbAGIdIGOWORSWRL hyl , ~ f urt her mor e
preferably phenyl which is nonosubstituted, disubstituted or
trisubstituted by A, OH 0OA, CF3, OCF3, CN or NO2. A has one of the

preferred megpenseces¥ihédrihg to the invention, as described above, is particularly
suitable for large-scale industrial syntheses, i.e. preferably for the prepara-
tion of products in the range from 1 kg to 500 kg.
10
In the above formulae, A is alkyl and has from 1 to 4, preferably 1, 2 or 3,
carbon atoms. Alky! is preferably methyl, furthermore ethyl, propyl, iso-
propyl, butyl, isobutyl, sec-butyl or tert-butyl. A is particularly preferably

methyl.
15

Ar is preferably unsubstituted phenyi or naphthyl, furthermore preferably
phenyl which is monosubstituted, disubstituted or trisubstituted by A, OH,
OA, CF3, OCF3, CN or NO,. A has one of the preferred meanings indicated

above. Ar is particularly preferably unsubstituted phenyl.
20

~(CH,),-Ar, where p = 1 or 2, is also arylalkyl and is preferably benzyl,
phenylethy! or naphthylmethyl, particularly preferably benzyl.

O(CO)Ar is preferably benzoyl.
25
Hal is preferably F or CI.

X is preferably Cl or Br.

30 R or R are each, independently of one another, A, OA, COOH, COOA, SA,
CF5, OCF3, CN, NO,, Hal, -(CH)p-Hal, -O-(CH;),-Hal, -S-(CHz),-Hal, Ar,



above. Ar is particularly preferably unsubstituted phenyl. -(CH2)P Ar,

. Wwhere p =1or 2, is also arylalkyl and is preferably benzyl, phenylethyl
or napht hybgbbah, particularly preferably benzyl. O(CO APGRKERMEBSRSab| y
benzoyl. Hal is preferably F or C. X_is_preferably G or Br. Ror Rl are

-each, independently of one another, A 580\ COOH, COOA, SA, CF3, OCF3, CN,

NO2, Hal, -(CH2)P Hal, -0-(CH2)P Hal, -S-(CH2)P Hal, Ar, WD 01/90062

PCT/ EP01/ 05923 7 5 10 15 20 25 -(CH2)P Ar, QAr, Q(CO Ar, NH2, NHA, NA2,

CONH2, CO\IHA.(@'H#%Q\HZ)A:RO(@@ARlNI-B@NHN, NrepEaN;, IGONHAORCEMNAXE | are

particul arly preter

ably A, QA or NH2. R and R1 ticularl
pr e; er ag: y |2—|anqd R‘;eg@@%lr?ie@sggemtly af pae ﬁf‘@?@r’aﬁqeygé'%ﬁﬁ\ﬁ%rﬂy Fjgg{e{%@%@;' g
preferably m e r ' f bly 0. [
D ot or abl y 0OAFNERCREE Boels thripatioBRY prfea LRy ST TR Y a1 S

preferably suitable for the synthesis of

2,5-bis(2,2,2-trifluoroethoxy)benzoic acid. The hal ogenated benzoic acid
derivati ves pfisphefefablynlla 11 are commer- ciall y avail able or can be

prepared by netho 0 r lbed, for exanple, in
Hou]E)en-WéyI , n%ﬁﬁ%@@)ﬁﬁ%’?g@iﬁcﬁgwfg&a%\?gbds of Organ. Chenistry]. A
preferred st id ngrdrabRr o ak 1 partichrargyiteferablyiG: of

2,5-bis(2,2, Zfiit r‘?}f%ruor;&ret hoxy?benzoi ?yp;ci d i s 5-brono-2-chl orobenzoic

aci d. Furt heonsmpeeferdllyllse of a salt of the benzoic acid derivatives of the

formula |11, for exanple a sodi um benzoate or potassium benzoate of the
formula I'l, is also suitable as starting nmaterial in the process according

to theig nveRiedfrocess according to the invention is particularly preferably suitable for

the synthesis of 2,5-bis(2,2,2-trifluoroethoxy)benzoic acid.

The halogenated benzoic acid derivatives of the formula |l are commer-
cially available or can be prepared by methods known per se, as

15 described, for example, in Houben-Weyl, Methoden der Organ. Chemie
[Methods of Organ. Chemistry]. A preferred starting material for the synthe-
sis of 2,5-bis(2,2,2-trifluoroethoxy)benzoic acid is 5-bromo-2-chlorobenzoic
acid. Furthermore, the use of a salt of the benzoic acid derivatives of the
formula |l, for example a sodium benzoate or potassium benzoate of the

20 formula Il is also suitable as starting material in the process according to

the invention.

Phase-transfer catalysts from the class of the tris(polyoxaalkyl)amines for
Ulimann or Ulimann-analogous reactions are disclosed in the literature

25 (Lit.: G. Soula, J. Org. Chem. 1985, 50, 3717-3721 or Rewcastle et al, J.
Med. Chem. 1989, 32, 793-799). Particularly suitable phase-transfer cata-
lysts for the process according to the invention are tris[2-(2-methoxy)-
ethoxylethylamine (TDA-1) or tris[2-(2-ethoxy)ethoxylethylamine (TDA-2),

TDA-1 being particularly preferred.
30



Phase-transfer catal ysts fromthe class of the tris(polyoxaal kyl)am nes for
. U lL.mann or U | nmann-anal ogous reactions are disclosed in the |iterature
(Lit.: Gwoaubess2J. Org. Chem 1985, 50, 3717-3721 or RewddSWRRO1GF923| .
Med. Chem 1989, 32, 793-799). Particulgly suitable phase-transfer cata-
-lysts for the process according to the invention are tris[2-(2-nethoxy)-
et hoxy] et hyl am ne (TDA-1) or tris[2-(2-ethoxy)ethoxy]ethylam ne (TDA-2),
TDA-1 being particularly preferred. 30 WD 01/ 90062 PCT/ EPO1/ 05923 8 5 10 15
20 25 30 TheThesverition retdtes &s atprocess; asalescribed above. gharagiersed in

characterised in that the phase-transfer, catal yvsi J.S.: :

tris(pol yoxatatyng gha%_tranﬁpe@[ lystdga W'é?ﬂ@y%%ﬁ%’JPZ‘Hﬁ%-dﬁo%P%'ﬁP . the
process acco ' hOfhd beskamy td thetiRgerticisignce of
TDA-1. Sui ta[ﬁqié{r}g’ggée}gé¢§rrnbt6ﬁgﬁ%¢tbgheéséroggg%rradi némt% thee li nvention, as
descri bed abaird @utdn tieslpresensetef TRM2, Na al koxi de or K al koxi de, NaCH

or KOH,. Na al koxides or K al koxides, for exanple sodi um nethoxide or
pot assPum net hoxi de, sodi um et hoxi de or potassium et hoxi de or sodi um

tert - but oxi de,  GbiAALASTol IRd fdcelY keXbifing & heAnpémictblas dedoripetic.

Pot assiumte _ Is particulrarly preferably used in the process
accor di ng t 0 ghBe | drecstidiam, NaH, NaNhhoda alkexide asri alkokideyNaQil osé@Hor al |

of the base if a corresponding  trifluoroethoxide i g enployed instead of
the trifl uor b alkexdespsK alkexigescior %@W&%?@Pﬂbm?ﬁ‘%% P?\:%WFF'HH? sodi um

trifluoroethoxi 88’&'?% S&%a&s%tﬁ&idbrarfdgggégg@%&%eeio'} sealUrh eert-Butokige!i t abl e.

The i nventi oﬁn?t OCEsSs, above, characterised in
that tH® baseyipptadigf e tutexidé aregreferablyrtiitablel (Patéssioniterbutaxide NaNH2,

Na al koxi de or K al koxi de, NaOH or KOCH. .
is particularly preferably used in the process according to the invention. |t
is possible to omit the use of some or all of the base if a corresponding
trifluoroethoxide is employed instead of the trifluoroethanol. For the proc-
ess according to the invention, sodium trifluoroethoxide or potassium

15 trifluoroethoxide is particularly suitable.

The invention relates to a process, as described above, characterised in
that the base is selected from the group consisting of sodium, NaH, NaNH,,

Na alkoxide or K alkoxide, NaOH or KOH.
20

In general, the term copper salts is taken to mean copper(l) salts, for
example Cu(l) acetate, Cu(1)Br, Cu(l)Cl, Cu(l)I, Cu(l) oxide, or Cu(l)
rhodanide. The copper salts Cu(l)Cl, Cu(l)Br or Cu(})l are particularly suit-
able in accordance with the invention, the use of Cu(l)Br being particularly

25 preferred.

The invention likewise relates to a process, as described above, charac-

terised in that the copper salt used is copper(l) iodide or copper(l) bromide.

30 The reaction according to the invention, as described above, is preferably

carried out at temperatures between 10 and 80°, particularly preferably at



n general, the termcopper salts is taken to nean copper(l) salts, for
. exanple Cu(l) acetate, Cu(l)Br, Cu(l)a, Cu(l)l, Qu(l) oxide, or Cu(l)

r hodani dewoBieossepper salts Cu(l1)Cl, Cu(l)Br or Cu(l)l ar PGHERGOFZE, | y
suit able in accordance with the inventigpn, the use of Cu(l)Br being
-particularly preferred. The invention likew se relates to a process, as
descri bed above, charac- terised in that the copper salt used is copper(l)
i odi de or copper(l) brom de. The reaction according to the invention, as
ggscrl bte_d aFféfﬁpl eremrfpweewble@rhﬁo arat 70°€1 Thet reaction ipwerytpartieulpey weefn 10 and

, particularly preferably at W) 01/ 9006 CI/ EPQ1/ 05923 9 5 10 15 20 25
t enper at ur es ealineariesout#t the %\R’HQGPQ'@E‘B Pgﬁh)’&q}éﬁa{)' particularly pref-

erably carri ?ﬂﬁggrbpgathréeg@réﬁ% mh@tqge&é@ééﬁ?M%QBlihéﬁhvéﬁﬂi@nti_@ mper ature

programme in cess ording to the rnvention’is selected in such a

way that thesgleidd indsudhi ®wiaglthatthe startisigl materiataiars: firstymixed at tanes bel ow
35C, preferably between 100 and 30C, particul

the temper at oeratuees brRiAwW ﬁfé@é@&r@mypﬁ@’%‘ﬂ 11@{ laﬁggib? {:;)Hgﬁi%g'l%g?éﬂa ’(r)g - and
bet ween 50 and%q g at ?@r(gfééd frt& germpéé)ra{d?s i®fHdr i'ﬁ%ré%egzto%e Rtz Tediotirof ur an.

. . T
The inventioff ocess, as describ characterised in

that the regghperatinre SétweehtOHNE80T, émpartizulards the botiag Aot cfitetre0C.  The
invention relates to a process, as described above, in which the start- ing
materials ar dydiofatBrat a tenperature bel ow 35C, and the tenperature of the
reaction mxture is increased to a reaction tenperature between 50 and
80C. The termstarting materials with respect to the description of the

t enper a0 t Ur rHY iRYEABIE akBVreldiedtd apRronstte akestribée, crerattedsed Ththater m
starting materials (in connection with the tenperature prog(r;am*re) i ncl udes
THF, the reaction is carried out at temperatures between 10° and 80°C.

The invention relates to a process, as described above, in which the start-

ing materials are mixed at a temperature below 35°C, and the temperature

of the reaction mixture is increased to a reaction temperature between 50°

15 and 80°C.

The term starting materials with respect to the description of the tempera-

ture programme covers all components of the reaction. The term starting

materials (in connection with the temperature programme) includes THF,
20 the base, the phase-transfer catalyst, trifluoroethanol, the copper salt and a

halogenated benzoic acid of the formula .

The invention also relates to a process, as described, characterised in that
the reaction mixture is subjected to acidic work-up. The acidic hydrolysis is

25 preferably carried out with an acid selected from a group of acids including
organic acids, preferably formic acid, acetic acid or propionic acid, or also
inorganic acids, preferably sulfuric acid, nitric acid, hydrohalic acids, such
as hydrochloric acid or hydrobromic acid, or phosphoric acids, such as

orthophosphoric acid. Hydrochloric acid is particularly preferably employed.
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the base, the phase-transfer catalyst, trifluoroethanol, the copper salt

. and a hal ogenated benzoic acid of the fornula Il. The invention al so

“rel ates twodiPéregess, as described, characterised in that PGIRPOE2BI on
mxture is subjected to acidic work-up,4dhe acidic hydrolysis is
-preferably carried out with an acid selected froma group of acids

I ncluding organic acids, preferably formc acid, acetic acid or propionic
acid, or also inorganic acids, preferably sulfuric acid, nitric acid,

hydr ohal i ¢ agi;#sbleSH6IAr r@tfosofkaisdted compatiedtsoto oryelacbthenfer theirtoCor
phosphoric acids, such as orthophosphori.c i g).ZVHydrochl oric acid is

parti cul ar|yegsec@qrdmg/wethﬁllawmor@éWUE?@@G ‘PCT/ EP01/ 05923 -10 5 10
15 20 25 Suitable nolar ratios of selected conponents to one another for
the proc- ess according to the invention is described below. At |east 1 nol

of 2,2, 2-tri j} 16sp8trhanst 2, 2-wifledraethamtollis geed pieo matdgen atom of@comt-of t he
formula I'l, with an excess of trifluoroethanogl prefera'(b)(},y bej P .used. 3
mol of 92, 2, 2pound ofi theotermatell, with apaxcess Phinfluoseethang ff%fﬁb B9 per

hal ogen at om of co f. .

2,2, 2-trifl uHF%&%W?Q??aQQWS%g?{W% b%g'scgar'm%‘rtre[{%g rrg?l{ogegf copper
salt to a CopRPHARGRh dtfM 6fcaawn?ouhd@amdmrffnumm. 0.01:1 to 2:1. A rolar
ratio of 1:11s particularly preferred. The nolar ratio of phase-transfer

catalyst to a conpound of the formula Il can be from0.01:1 to 1:1. A

Very parti cubkiege grapEet a2 Hiiofauafo s tekBherroBR Besel % O o or ocess

for thegQpreparation of trifluoroethoxy-substituted benzoic acid
derivatives of the formula I, char- acterised in that the base and/or,
wher e used, flihe mblzseatio aficopperceaittoyacompeund of the fojmula H s8DR&ITPM THF,

the phase-tr %n(ﬂ :(‘Trto (\Za‘} .aA ¥nsotlér r\gt]i%rc?f 147 (IeSd par?{cularly preferred.

The molar ratio of phase-transfer catalyst to a compound of the formula Il
15 can be from 0.01:1 to 1:1. A molar ratio of from 0.1:1 to 0.5:1 is preferred, a

molar ratio of 0.2:1 is very particularly preferred.

The invention furthermore relates to a process for the preparation of
trifluoroethoxy-substituted benzoic acid derivatives of the formula |, char-
20 acterised in that the base and/or, where used, the phase-transfer catalyst
is initially introduced in THF, the phase-transfer catalyst, where used, or
the base, if they were not introduced together, is subsequently added,
2.2 2-trifluoroethanol is added dropwise, and the copper salt and the corre-
sponding halogenated benzoic acid of the formula Il are added to this
25 reaction mixture successively or at the same time in any desired sequence.
After a reaction time of from a few minutes to several hours, the reaction
mixture is cooled, and the acid, as described above, is added. The reaction
mixture is worked up by methods which are known to the person skilled in

the art or as explained in the following examples.
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the base, if they were not introduced together, is subsequently added,
2,2,2-trifluoroethanol is added dropw se, and the copper salt and the
corre- sppa@u@@ehal ogenated benzoic acid of the fornula | IPCIEPOMIMRE t o
this reaction mxture successively or_gf _the sanme tine in any desired
-sequence. After a reaction tine of froma few mnutes to several hours,
the reaction mxture is cooled, and the acid, as described above, is
added. The reaction mxture is worked up by nethods which are known to the

8?; 3 8862 k:gglég%% %itgggg%m‘riei@bnﬁﬁempit i assumed thas of perisoniskijleghatpees. 30 WO
) -11 5 10 15 20 25 Even wi thout further.coments,
it is assunedrtwilibezble te utilisathe akpve,descEiptigndn fie er%}ea?LF‘éOQ% T8 1ise the

above descr | Bl gl L IGIRERRCERLA SARB o Meroh) 65 Py doBERAMBgEAplpe ool ¢

t herefore ne escriptive I'scl ostre which is absolutely

not |im tinggiseicdtye Which istatisfutély! datwimitingiraapy wayand al so in the comments
above, the tenpera- ture is given in C The pH corresponds to the deci nal
Iogarlﬁhm of the H+ ion concentration. The purity of the product is

determned b n LC. neasur . : : iqitiall
i ntroduced a h&@pfjﬁﬁ%lﬂ%%%ﬁg? %ﬁéﬁ@@e %?m%%g‘ttgég%erh-[ﬁgrtﬁgﬁidg;it :jg a)r/e
added with sgirbris %ﬂrenﬂﬁ’@.q Hef pl carréspohds tothe-dedimahialgasiten af teelHAr opwi se

to this reaction xture, with the tenperature being kept bel ow 35C. \Wen
t he additi oniorscommentrtion. stirring is contin- ued, and 29.6 g of

5- br onp- 2- chlorobenzoi¢ acid are sy 1O fter the
subsequent aa-g‘retﬁ‘{f y8¥ﬁf79r§’db'c£)\‘s @%g%ﬁﬁ%ﬁ;bvbg%mg)n}e%gﬁ%%@f i on nixture
is heatqed to reflux. After 43 hours, the reaction mxture is cooled to 5C
and allowed to run into

Example 1:
300 ml of THF are initially introduced at room temperature, and 84.7 g of

potassium tert-butoxide are added with stirring. 76.0 g of 2,2,2-trifluoro-
ethanol are added dropwise to this reaction mixture, with the temperature
15 being kept below 35°C. When the addition is complete, stirring is contin-
ued, and 29.6 g of 5-bromo-2-chlorobenzoic acid are subsequently intro-
duced. After the subsequent addition of 27.3 g of copper(l) bromide, the
reaction mixture is heated to reflux.
After 43 hours, the reaction mixture is cooled to 5°C and allowed to run into
20 dilute hydrochloric acid at 5°C. The organic phase is separated from the
aqueous phase, and the solvent is distilled off, during which the product
precipitates. 100 ml of water are added to the residue and then filtered. For
purification, the crude product is taken up in MTB ether (methyl tert-butyl
ether). Undissolved components are separated off by filtration through
25 neutral aluminium oxide, and the solvent is subsequently removed. Recrys-
tallisation from an ethanol/water mixture gives 2,5-bis(2,2,2-trifluoro-
ethoxy)benzoic acid in a yield of 45%.
Melting point: 120-122°C, purity > 98% (HPLC).
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di lute hydrochloric acid at 5C. The organic phase is separated fromthe

. 4gqueous phase, and the solvent is distilled off, during which the product
“precipitajypoeee@ M of water are added to the residue andPCTEPOISIZ3er ed.
For purification, the crude product i§1 aken up in MIB ether (nethyl
-tert-butyl ether). Undissolved conponentls are separated off by filtration
t hrough neutral alum nium oxide, and the solvent is subsequently renoved.
Recrys- tallisation froman ethanol fwater m xture gives

2, 5-bi s(2, 2, Bxhidid por o- et hoxy) benzoic acid in a yield of 45% Melting
poi nt: 120-1 ZZ'C_Df—_purlty > 98% ( HPLC& 30 WO _01/90062 PCT/ EP01/05923 -12 5

10 15 |ZP 25 Bxalggousty todbxaropleuk b BafaﬂrlF@rﬁ mlllﬁbb'ﬂ’ﬁo eq-RG o
ri L2 (5- moeRAgyE s tigedrnenokiletiianyamive apdsubseatenty o i um

tert-butoxi dazérea loPpbRsdsngd téwtibﬁtc‘a&dé érélmtroelhted vﬁtﬂﬁsttrrlhgoAfterf a@d@o0. 1 g of
2,2, 2- trlfluoroet%ano 148. of 5-brono-2-chloro- benzoic acid and 98.8

g of c&pper ( tipnof@BOdbg of 2e2, Rl-tklﬂu@@QT@aﬂQi,r 14812 grofe-bremeend-FReHCunder

2 5 bi 5( 2, 2, PA¥PIc 399 BAOSERD S/ HoRPETQ SIS AhE Rty folidfBpas,
98%(HPLC) %QS&Q)Q&{JEQQ@EXE,QEEEPOU 05923 -13 5 Patent Clainms 1. Process

for the preparation of trifluoroethoxy-substituted benzoic acids
Recrystallisation from an ethanol/water mixture gives 2,5-bis(2,2,2-tri-

fluoroethoxy)benzoic acid in a yield of 68%.
10 Purity > 98% (HPLC).
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of the formula | OOH (R )o / (OCH2CF3)n (Rym 10 15 20 25 in which R and
R .are each, independently of one another, A OA COOH, COOA, SA, CF3,
*OCF3, CN,wbi@modgal , -(CH2)P Hal, -O (CH2)P Hal, -S- (CH2) RER/EPOA05923( CH2) P
Ar, QAr, (COAr, NH2, NHA, NA2, CONH2, gCONHA or CONA2, A is an alkyl
-radi cal having from1 to 4 carbon atons, Ar is phenyl or naphthyl, each of
whi ch is unsubstituted or nonosub- stituted, disubstituted or
trisubstituted by A, OH OA, CF3, OCF3, CN or N2, Hal is F, d, Br or I,
nisl, 2or3, mand o are each, indePrateatClaim$ one another, 0, 1 or 2, p
Is 1 or 2, by reaction of a conmpound of the fornula |I %CH &r% m,30 in
which X i s CH, PBocass for thenpreraration of tr'ﬂHOFQ%WOXYHSUtPﬁt't‘H)teQ NBoiG 38 gef i ned
mtheforrmlg for n > 1, X my be identical or different, WO
01/ 90062 PCTP %f°f’65832§ 14 5 10

OOH

(RY), (OCH,CF,), '

(R)m

in which
10 R and R are each, independently of one another, A, OA, COOH, COOA,
SA, CF3, OCFs5, CN, NO,, Hal, -(CH,)p-Hal, -O-(CHg),-Hal, -S-
(CHa),-Hal, Ar, -(CH2),-Ar, OAr, O(CO)Ar, NHz, NHA, NA;, CONH;,

CONHA or CONA.,
A is an alkyl radical having from 1 to 4 carbon atoms,
15 Ar is phenyl or naphthy!, each of which is unsubstituted or monosub-
stituted, disubstituted or trisubstituted by A, OH, OA, CF;, OCF;,
CN or NO,,
Hal isF,Cl, Brorl,
n is1,2o0r3,
20 m and o are each, independently of one another, 0, 1 or 2,
p is1or2,
by reaction of a compound of the formula Ii
COOH
25 (R"), (X)n I
(R)m |
in which
X is Cl, Bror |, and
30 R, R' A, Ar, Hal, n, m, o and p are as defined in the formula I,

where, for n > 1, X may be identical or different,



15 20 25 with trifluoroethanol in the solvent tetrahydrofuran, in the
. spresence of a base and a copper salt and subsequent acidic work-up. 2.
“Process agomi@ugsg to Claimil, characterised in that the pHRGWEPRI0533f er
catal yst used.is a tris(polyoxaal kyl)anmype. 3. Process according to C ains
*1 or 2, characterised in that the base is selected fromthe group
consisting of Na, NaH, NaNH2, Na al koxide or K al koxi de, NaCOH or KOH. 4.
Process according to one or nore of Clains 1 to 3, characterised in that
t he copper sgjith tHesroetharenirethd 3olvent tétranydofymaer (A thelpreseniee oba Process
according to one or nore of Clains 1 to 4, characterised in that the
reaction is baseasd aoeppar saliand sbseauent aGidiWeBoURNd 80C. 6. Process for
the preparation of trifluoroethoxy-substituted benzoic acid derivatives of
the formula | according to one or nore of Claims 1 to 5, characterised in

that the base and/ prgceriaictor@ifg toCiginphastearacteniskdrin thattthe yphiases initial |y
i ntrodyced in THF, the phase-transfer catal yst, where wused, or the base,

i f they wer etnaosfarcataystosed is glristpolyoxaaionlasioent |y  added,
2,2,2-trifluoroethanol is added dropw se, and the copper salt and the
correspondi ng hal ogenated benzoic acid of the fornula Il are added to this

reaction nixigure Spr6Essa A&ording taiCIhines $ MR, tharadteristtyindhat thedbaseequence.
7. Process according to one or nore of Clains 1 to 6, characterised,in

that 2, 5-bi s(2séletad fromnitbe gsoup zonsisting ot Nac NaH, Nallky Naglkoxigle or
alkoxide, NaOH or KOH.
10
4. Process according to one or more of Claims 1 to 3, characterised in

that the copper salt used is copper(l) iodide or copper(l) bromide.

5. Process according to one or more of Claims 1 to 4, characterised in

15 that the reaction is carried out at temperatures between 10° and 80°C.

6. Process for the preparation of trifluoroethoxy-substituted benzoic
acid derivatives of the formula | according to one or more of Claims 1 to 5,
characterised in that the base and/or, where used, the phase-transfer

20 catalyst is initially introduced in THF, the phase-transfer catalyst, where
used, or the base, if they were not introduced together, is subsequently
added, 2,2, 2-trifluoroethanol is added dropwise, and the copper salt and
the corresponding halogenated benzoic acid of the formula Il are added to
this reaction mixture successively or at the same time in any desired

25 sequence.

7. Process according to one or more of Claims 1 to 6, characterised in

that 2,5-bis(2,2,2-trifluoroethoxy)benzoic acid is prepared.
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