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Process for preparing 3,4-disubstituted phenyl acetic
acids and novel internediates 3,4-D substituted

w@benypbaset i c acids, for instance 3 - PCT/EP2007/000498

hal o- 4- al kyl t hi ophenyl acetit aci ds, 3-hal o-4-
al kyl sul f onyl phenyl acetic acids or 3-hal o-4- alkyl
siddde phenyaqaii g ACidy - Al | &d phenylacetic

internmedi ates for the preparation of pharnmaceuticals
A3 tanE RRFFDE honFeEmedrfesi ents. The literature

al ready di scl oses various preparation nethods . For
i_nstance, WO 00/58293 di scl oses a 4:stage process

St tH RS o = |8?318H;¥ RyEfRiCobRNY@Re dif 1nstance 3-
dtd 1oy -ooxaddcet tth eyphdigha @ ei €onver t adildy , neans af-halo-4-

Fri,edel - f. £s acyl ati.on, .l.n the_segond step,

r%%ﬁ?i%%é?é%y%hen%%¥?%Q&%ﬁ?ﬁif neaﬁ§1§F sod?%nw 3-halo-4-
worathatrlifdeciderhe pheéndlscepies t hendsn acylrati oryaluable
W e 4l d OWGd, DY Al egHELL PR DYn TSRS (o SRR A1 s

iodide to give the corresponding 3 ,4-disubstituted
pivhyadcdets cedemir3hdi2erea@e’nFfH- this process are
the relatively large anounts of AIC 3 in the first

%éf ing of sanmari n1i8did .in.the last step, and the .
r égt ey AT | 8#6&"" X f%%?‘ﬁ%?sﬁ?sa‘b%h?‘é e LRt 100
Hixtevalsuti on in the course of reduction with NaBH 4

S bh GRRLRS £ R OB ARE And ehT Br e chcat afeotrbess

zene an orooxoacet a
starting from 2-chloromethylthiobenzene and
chlorooxoacetate, which are converted by means of

Friedel-Crafts acylation. In the second step, reduction
is then effected by means of sodium borohydride. The
third step is then an acylation, which is followed by a
reduction by means of samarium iodide to give the
corresponding 3,4-disubstituted phenylacetic ester.
Disadvantages in this process are the relatively large
amounts of AlCl; in the first step and of samarium
iodide in the last step, and the relatively low yields.
A further disadvantage is the H; evolution in the
course of reduction with NaBH;.

WO 02/46173 likewise discloses a process for reacting
2-chloromethylthiobenzene and chlorooxoacetate. The
first step is again the Friedel-Crafts acylation. This
is followed by a hydrolysis and a Wolf-Kishner
reduction by means of hydrazine hydrate.

In this process, the relatively large amounts of AlCl,
in the first step and additionally the relatively large
amounts of hydrazine hydrate used in the last step, and
also the initially very low temperature of -50°C in the
last step, are likewise highly disadvantageous.

The toxicity and risk of decomposition of hydrazine

hydrate is alsc highly disadvantageous.

It was an object of the present invention to provide a
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first step is again the Friedel-Craf ts acyl ation.
This is followed by a hydrolysis and a Wl f-Ki shner

wo e@aopdosh by means of hydrazine hydrate. |n tPCEEP2007/000498

process, the relatively large anounts of AIC 3 in the
first step and additionally the relatively |arge

PRIHE S off dyy driasdie-imglr af & usedddt fhigdasty h?érgﬂacetlc
andcﬁ%so the initially very IOM/tenperature of

9 % |%{§%C§tep,st£r%m<ewf§emh. ghityR IRsslderidit ifstaene
Bwidxi Cthy angrevskuef deicaipasitdqss of Jfydr eaéne known

hydrate is al vant ageous. |t s an . .
SRS T o e, FbEnEEER R RS vdaBinseanids in

frorglpraipadsgrdl  pladit sedst i t ut ed phenyl acetic acids

whi ch, starting from 2-hal oal kyl t hi obenzene, avoi ds

the previous disadvantages of the known processes and

Afeompstattl wesi rE® phaagkadet iachi e i by higprpicsisgs via

S, Ui e NP LS RS Ynad hi s obj ect is achieved by
a process via novel internediate conpounds . The

present invention therefore provides a process for
m}mpagsré@eﬁt dncteaubshi ttLHeﬁféﬂaﬁ%ygbmﬁcﬂé:s aal @)&o@fesfshe:'or

sehana s poar R skRarachcda SREhEFags ity "Rt of che
ﬂ©¢maﬂKyI@UIf onyl or C -C4-al kyl sul f OXIde , Wherein
a 2-halo-C c- C4-al kyl t hi obenzene of the formula (I1)
in which X is as defined above and R is

Gi - C4-al kyl thi o X
R

in which X is fluorine, chlorine, bromine or iodine and
R is Ci-C4-alkylthio, C;-C4-alkylsulfonyl or
C;-C4-alkylsulfoxide, wherein a 2-halo-C;-
Cys-alkylthiobenzene of the formula (II)

X

R1

in which X is as defined above and R1 is C;-Cy-alkylthio

a) is converted by means of the Blanc reaction with
formaldehyde and HCl in the presence of a catalyst
to the corresponding 3-halo-4-C;-Cs-alkylthiobenzyl
chloride of the formula (III)
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a ) is converted by nmeans of the Blanc reaction with
formal dehyde and HO in the presence of a catalyst to

wo b@7oeg8espondi ng 3- hal 0-4- G - C 4-al kyl t hi obeP@I/EP2007/000498

chloride of the formula (I113)in which X and R are

each as defined above, which is converted by a Kol be
nitrile synthesis wwth an alkali netal cyanide to the
correspondi ng phenyyacetonitrile of the formula (1V)

in which X and R are>~ed 2e” defiMpd above, which is
fol |l owed by hydrolysis phenyl acetic acid of the
formula (Ib) in which X R | are each as defined
above, or is conve pans of Friedel -Crafts
acylation wth acetyl chloride or acetic anhydride in
the presence of alum numchloride, iron (111)

chloride, tin (IV) chloride or zinc chloride as a .
cat al ydt o dtheX cord eBpoREFEng§agBespReddmeofabdve, which
fornulia (dbnverhé&hby ankdlbear€i€ache asydehiBed with an
above, i.ch is converted by a W|I | gerqdt-Kindler .
react oMt h é‘lﬂtfaglr arf B Y ndOf (HE f orGRAiEESPonding
HNR2 RpHemyite it dr2i tandl R far ehe abdrmuntepéndent | y a

C -C6-al kyl radical or together forma C2-C6-al kyl ene
radi cal which may be interrupted by a heteroatom from
the group of O, Nor Sto the correspondi ng thioam de
of the formula (VI) X’] which X, R, R2 and R3 are

each as defined CN

R1

in which X and R1 are each as defined above, which
is followed by hydrolysis to the phenylacetic acid
of the formula (Ib)

X
CO,H

R1

in which X and R1 are each as defined above, or

b) is converted by means of Friedel-Crafts acylation
with acetyl chloride or acetic anhydride in the
presence of aluminum chloride, iron (III)
chloride, tin (IV) chloride or zinc chloride as a
catalyst to the corresponding acetophenone of the

formula (V)



10

15

20

25

above, which is then followed by hydrolysis to the
phenyl acetic acid of the formula (Ib) in which X and

wkooangsoeach as defi ned above, and, if approprPel/gP2007/000498

after a ) or b ) , the R r4adical of the phenylacetic
acid of the formula (Ib) is converted by oxidation to
a d-C 4-al kylsulf onyl or G- C4-aphkyl sul foxi de
radical. In the process according flo the invention,

3, 4-di substituted phenykacet ] Is of the fornula
(1) are prepared. In the T¢ > X is a hal ogen
radi cal fromthe group of brom ne, fluorine
and iodine. X is preferab grine or bronine, nore
preferably chlorine . Rthe R ™ddical may be

G -C4-al kylthio, Cl-C4- al kylsul fonyl or

G -C4-al kyl sul foxide . G -CA-Akyl is understood to
mean g iieadh of é’r’i@”}@{‘egr@ K¥Enr ag' @'flmldcfaﬂzﬁﬁe fr

1 to 4 carbon atons and K opt I onal be substitute
for inst A& HELIYIDY 1#i 12 éSPéﬁéFhiﬂlndléFhWeactlon with

I ;pr?mdlafdr parrapgén &}gﬂfﬂéybfhth@r Forbutlyl HN@%‘RZ% HRe which
starti 0 used for e proce cor di

t he H?\r%gm‘;a % #g a25° G G- efeé}c%ﬂtt i offen éné6 Grikyl
the foedide]l(| oY itwgdthelr Xfosmas def-ipedlRpderncanthdlcal
Is Clifd-q ‘%} hbg 1 hRE$SUHRIROYNAS, 3L & SOBTBLE ok the

avai | abl'e or
group of O, N or S to the corresponding thioamide

of the formula (VI)

R2
R3
R1
in which X, R1l, R2 and R3 are each as defined

above, which is then followed by hydrolysis to the
phenylacetic acid of the formula (Ib)

X
R1

in which X and R1 are each as defined above,
and, if appropriate, after a) or b), the Rl radical of
the phenylacetic acid of the formula (Ib) is converted
by oxidation to a C,-Cs-alkylsulfonyl or Cq-
Cs-alkylsulfoxide radical.

In the process according to the invention, 3,4-
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prepared according to the prior art (for exanple: WO
04/52869; WD 03/95438, WD 02/46173 or WD 00/ 58293)

worowasdoant a ) , a Blanc reaction is first efPEERZNNT/000498

with formal dehyde and HO i: the presence of a
catalyst to give the corresponding 3-halo-4-GC -C

%h@dﬁ@ﬂﬂﬂdﬂgﬁu@ﬁeﬂ§ﬂ&Eé&@b°£c1@§ E?rgﬂéafgkhhhaié are

Sui tabl e catalysts ‘are Lewis acids or nmneral aci
f8eRat&%nce zi nc chloride, al uninum chloride, PO 3,

RECl tBe Sﬂdﬂrfrruﬂac amod of pbo%phnawg@ﬁl dadiardml debyde-he
eous. sol u

A OF P aeRIde . R irount L 0P T L BF mAr by BEeq X 18
irrefeiably equinairemtes based bnotimee conportel ofprdfeerably
fc‘?{'B-il'?l dIl) . The catalyst is used in an anmount of

f equi val ent based on the conpound of the
fidenul & (115adigadf erably ofe0. 2 Ci-0.8ablgulvakent . TheCs-

Gatginsh fUseA i nflefcgtabkyléumﬁoﬁhberl de.
drochlorjc acid nay be used as a gas_or an aqueous

rGeidhkyh 47 amsifistsed. Bo- mfenem%/hm%fsogash&oawed
tal‘l&yQOI’Tﬁ@dmdan whiieHf aigall 8xrbhl )1 . tdhe reattd®Natoms and

t t hi t i 30 to 105 0C
FIF cPRbiLyTirpdtn 40°: oS6BBE U Th sor at o THE s deiRy L
Irr@éflaidmntemmble,nz)dtl’qﬂl,or ildemipytlhe frommdry ()l | ID-bwryl,

I?)td edgaction, the organic phase is renoved
an tgnr propriate washed wi t h wat er, and unconverted

starting materials are if
The starting compound used for the process according to

the invention is a 2-halo-C;-Cs-alkylthiobenzene of the

formula (II)
Xj]::::]

R1

in which X is as defined above and Rl is C;-Cy-alkyl-
thio.

These compounds are commercially available or can be
prepared according to the prior art (for example:
WO 04/52869; WO 03/95438, WO 02/46173 or WO 00/58293).

In variant a), a Blanc reaction is first effected with
formaldehyde and HC1l in the presence of a catalyst to
give the corresponding 3-halo-4-C;-Cs-alkylthiobenzyl
chloride of the formula (III).

Suitable catalysts are Lewis acids or mineral acids,
for instance zinc chloride, aluminum chloride, PClj;,
POCl;, sulfuric acid or phosphoric acid.

Formaldehyde may be used as an aqueous solution or as
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appropriate renoved by distillation. The remaining
distillation bottonms which conprise the desired

wa@eopoueds nay be used directly for the next stBEI/EP2007/000498

wi t hout further purification. The purity of the benzyl
chl oride can be increased further if appropriate by

gja&ta{ﬂalaﬁal%h}}&_the next step, either the
istillation bottonms fromthe first step which

IR riBuRhecbefApmedidedyidee w¥ed ut Ehar Spar iof isgrivalents
henvad @hlid deormsowsedoasthderstmiilangrepnpound. In
té[t&ee seconld st ej[c) a_nitrile-C exchange is then ,
eGP X torVesPonbi AG AREHYEaOE Gnilt ri 1o SFuiRLent
fogrsad aof | Yhebeiowpabidi a€d thye résctula WITh, apmsdfeatdbly
g L£yary de. oﬁk’i&?ﬂr?t al kali nmetal cyanides are
] 'sodi U ya

preferably so cyani de or potassium cyanide. The
it dly fsatbed oh prwienabiy 1zine eglovadent s,

RivefIabl o 1of gE_@g’e%a%rhEQ Lsegeqd val %%tss’opaéﬁdféﬁheous

t he benzyl  chlori . e reaction is éffected, |
Pt e PR eASYPEséHcel of a phaseuivahsnes based on

aedlemipodrd X aiHd ef &rm®d upx hal | de conpounds, for

i nstance nethyl tributyl amoni um chloride or brom de,

t et rabutyl ammoni um chl ori de or brom de, etc. Useful

Shlev en¢é 3c i enopteingreadd yurtval Dgenathdd, stepatisc from 30 to

q)gyogqar&;gperaf&ryifp&g%@ ol hesie, benzene, xyl ene,

%&) isolate the 3-halo-4-C;-Cs-alkylthiobenzyl chloride
of the formula (III), on completion of reaction, the
organic phase is removed and if appropriate washed with
water, and unconverted starting materials are if
appropriate removed by distillation.

The remaining distillation bottoms which comprise the
desired compound may be used directly for the next step
without further purification.

The purity of the benzyl chloride can be increased
further if appropriate by distillation.

In the next step, either the distillation bottoms from
the first step which comprise the benzyl chloride or
further-purified benzyl chloride is used as the

starting compound.

In the second step, a nitrile-Cl exchange is then
effected, the corresponding phenylacetonitrile of the
formula (IV) being obtained by reaction with an alkali
metal cyanide.

Suitable alkali metal cyanides are preferably sodium
cyanide or potassium cyanide.

The cyanide is used in an amount of 1 - 2 equivalents,
preferably of from 1.01 to 1.5 equivalents, based on
the benzyl chloride.

The reaction is effected, 1if appropriate, in the
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optionally hal ogenated aliphatic hydrocarbons, DMSO,
DVF, acetonitrile or NMP, optionally in conbination

wowan/ova@Ber . Preference is given to using opti POBEP3007/000498

hal ogenat ed aromati ¢ hydrocarbons. These are nore
preferably used in conmbination with water. The

R R t penat 5h§séort£ah§fé£epca§ai\pgm 405510 Fé%le
n{gr'qeferablyfrom60t09 . To isolate th

R3M o compt £¥$ on of CP@H@FP@ﬁ' t he éP&am c psenc
In&&m&&d)ﬁ},dldrﬂﬁﬁ)rsmment | sh1eppyed, preferabl yoromlde,

ced ressur ning.distjillation
cétrc?tps Jﬁ’ﬁ? ?]ﬁ]e e%]rga% BEIBoUREC may be
lllzsaftdl reotllvyerﬂtcsr the neptisheplw tHmubgdnumtddy aromatic

T
cr easeék%n;rt h%?r p&%{f)grrlg%r %g?ugbér Idilbgztn%%ﬁat | orYlene or
@%Wq]ﬂzyat ingr.ogFTE trft CF r i3 ldepht itche Mystragarhonsr e DMSO,

nopel apdcbharefiake ber mumpf urébeloRal 1y ofit he:sribieati on
rratter of the present invention, and also their use

At ™&5&E% ng phar maceutical s and active agr ochemi cal
m@“f@iieerdes il natikgn the N fhd e d;ftltdr&aipy mHaﬁlc@e\ﬁated
|s th % gr Cz:gdbto th }ghenyl aceti c aci g gtf 4
rmi"la (1 BYTR-RAPCHeR as defi it % 868 “¥Ag Y use
hydrqﬂnyslr@tom bvei Bf fverttesd. i n a custonmary manner

Gichefe 4OAEEL PRSI 0BS, (1f; £X20D) €31 FRARS 48 o
110°C, preferably from 60 to 90°C.

To isoclate the nitrile, on completion of reaction, the
organic phase 1is removed and the solvent is removed,
preferably under reduced pressure.

The remaining distillation bottoms which comprise the
desired compound may be used directly for the next step
without further purification.

The purity of the nitrile can be increased further if

appropriate by distillation or crystallization.

The nitriles of the formula IV are novel and therefore
form a further part of the subject matter of the
present invention, and also their use for preparing

pharmaceuticals and active agrochemical ingredients.

Finally, the nitrile of the formula (IV) 1is then
hydrolyzed to the phenylacetic acid of the formula (Ib)
in which Rl is as defined above.

The hydrolysis can be effected in a customary manner
either under basic conditions (for example by means of
aqueous alkali metal hydroxides) or acidic conditions
by means of a customary acid from the group of HCI,
H,S0,, acetic acid, etc.

Preference is given to performing an acidic hydrolysis.
In this hydrolysis, either the distillation bottoms

from the second step which comprise the nitrile or
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aqueous al kali netal hydroxides) or acidic conditions
by neans of a customary acid fromthe group of HC ,

woRed9e0aceti ¢ acid, etc. Preference is given POI/EP2007/000498

perform ng an acidic hydrol§sis. In this hydrolysis,
either the distillation bottons fromthe second step

Wi dh&eomid seiddie pitrihe onfurthers purifi gy 'téﬂélﬁtmg

is used as the starting co ound and i s adm Xed
PRI Dr ANdcild mpdMIKed nwakhamint 2684f rem 2210 acid

Zﬁxtﬂhﬁ% efr?be{uy érp@ﬁhé b8 om0yl al ent Sipm&'ytfﬁ)m 5
(0] e ror e reaction
e%‘amle*f? SR om B0 Th0tHE CoOmPOCIIaR 1 dformula

reaet.i on, the organi ¢ phase is in turn renoved and the

C. ac f he f a (lIb) is
glg{egi ne Q@%l%‘%&%%rl |J(E:]%ai r?o“?]él R° hi gﬁy!}:/l el ds of
up to 95% and high purities of up to 98% (HPLC) . The
B iddmPiadt 6 | HET £2SEH 1 LR, O¥RE %Qgé%%% ?Eg%ebﬁﬁqﬁn turn

recrystallizatjon froman ester, for instance et
FERAME AN s BPFo AT TEERONIE Nt Rhen B age bhe aﬁcétih@rf the

ffarrmulst anI:IE) dh.kss@mit@lmﬂedetlﬂerthr%BEveeler,lerca%lon in
erture est r_and a %phatl cg%grocar ban,

hrce HeptEnetP et @. f bPPTities |°5délip GRfo8%
t(sHPclch ati on is first effected with acetyl chloride or

ugmp%draaqf» bR the-PLesSeRce LfofeteWss Aci dypf ol

%gﬁgistalllzatlon from an ester, for instance ethyl
acetate or isopropyl acetate, etc., or from an ether,
for instance diisopropyl ether or MTBE, etc., or a
mixture of ester and aliphatic hydrocarbon, for

instance heptane, etc.

In wvariant b), a Friedel-Crafts acylation is first
effected with acetyl chloride or acetic anhydride in
the presence of a Lewis acid, for example aluminum
chloride, iron(III) chloride, tin(IV) chloride or zinc
chloride, or a mineral acid as a catalyst, to give the
corresponding acetophenone of the formula (V).

Acetyl <chloride or acetic anhydride is wused in an
amount of from 1 to 3 equivalents, preferably of from
1.1 to 2 equivalents, based on the compound of the
formula (II).

The amount of catalyst is 1likewise from 1 to 3
equivalents, preferably from 1.1 to 2 equivalents,

based on the compound of the formula (II).

The catalyst used is preferably aluminum chloride.
Suitable solvents are optionally halogenated aliphatic
hydrocarbons, for instance dichloromethane, chloroform,
carbon tetrachloride, etc.

The reaction temperature is from 5 to 40°C, preferably
from 15 to 30°C.
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chloride, iron (I111) chloride, tin(lV) chloride or
zinc chloride, or a mneral acid as a catalyst, to

w@ag/opdeas cor r espondi ng acet ophenone of the foPOIER200%)00498

Acetyl chloride or acetic anhydride is used in an
amount of from1 to 3 equivalents, preferably of from

I 4y a%%@éﬁﬁé/al@ﬂ%ﬁp baﬁ@dceergegoﬁequura%e%fop}%one of

f ormu| he ampunt of cata l'i kewi'se from

Fhso %Oléralalr%aﬁghtsls ptr?é%r%\t?m?émlil P tRupity of up to

aqpoyajeEnts, based on the conmpound of the formula (I1)
The catal yst used is preferably al um num chl ori de.

Sui t abl e solvents are optionally hal ogenated ali phatic

Hydridoar hers, step, i ndtearscee whgidosronei hanenverted to the

C&'Jrq;e fq{lr i r bér]rglrﬁrs%ﬁ{ locgg dgheet "f‘orﬁﬁar ea(Q}tIfon b a

t enper pref erably fr
3004 geafadiT- KiquE®s mqkwnt\heth,osuﬁp@ndmlg an amine of

agfR! ophehane of mider 4 or (Yl ayh Veni sSrbhen @bt &isned, i &5ch

purity of up to 100% ( %ﬁ( In the next step, the
e ¥ s2coavertedth Fﬁ@leéh&rpo‘h%?%’@her form a

tdai-célmtljkyl)éné herla]{dzrdaﬂl gwb\{b)n byta }Nei I gﬁ;t@d‘hlﬁltw by a
reactio sul fur and an of _the fornmula
ﬁﬁ%fﬁ?a oMy A 2 i P a?é%eac pendently a
Cul@Brral dyd t}aell galiner atregetswel Jfroramn aa@2us- alfkyireme 1.
wadli cal VBN IRYaE | LSRRG DY & e 9akom {50m;.

the group ,
equivalents, based on the acetophenone.

(2]

Suitable amines are, for example, morpholine,
dimethylamine, diethylamine, dibutylamine, pyrrolidine,
piperidine, etc.

The reaction temperature, depending on the amine used,
is from 100 to 180°C, preferably from 120 to 150°C.
After the reaction has ended, the reaction mixture is
cooled and can be used for the next step without
further purification steps.

If appropriate, the corresponding thicamide of the
formula (VI) can be purified further by aqueous workup

and recystallization.

The thiocamides of the formula VI are novel and
therefore form a further part of the subject matter of
the present invention, and also their use for preparing

pharmaceuticals and active agrochemical ingredients.

Finally, analogously to variant a), the thiocamide of
the formula (VI) is hydrolyzed to the phenylacetic acid
of the formula (Ib) in which Rl is as defined above.

The hydrolysis can in turn be effected in a customary
manner either under basic conditions (for example by
means of aqueous alkali metal hydroxides) or under
acetic conditions by means of a customary acid from the

group of acetic acid, HCl, H;SO4, etc., or combinations
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Sul fur and the am ne are used in an anmount of from1.5
to 3 equivalents, preferably from1.8 to 2.5

wequwadoent s, based on the acet ophenone. Suit abCEEP2007/000498

am nes are, for exanple, nofpholine, dinethylam ne,

di et hyl am ne, di butyl am ne, pyrrolidine, piperidine,
fiferede reaction tenperature, depending on the am ne
used, is from100 to 180 0C , preferably from 120 to
BIP (RESNGT tt THEER e tRORL P81 o (i, A€kl ¢ eBrdrohysis.

rmn@ uree?st@aal eote&ﬁ;?eﬁ@@ub@ used f@f?ﬁnhe gext cgt épmgoec,
ut_.furt i cation steps appropri at e,
orra\‘bélsypogr}?ﬁr?]gluc[%tboarﬁ%g ©f the formula (V) can be
purlfled further by aqueous wor kup and

f
e noae R PR oPS o M 570 1 hob Rpar 1 GPigRPONding

are nove re forma urt her
fiigredagadtiier agtdt e pebserfiormyent i(8h) drml abseined by

theidatsis d cguﬁ@p@aﬁfwnpb@rﬁg?ﬁuyaeﬁhgoe@d CliV&s5s and

agrochem cal” ingredients gously to

ana
hRurigies e Yhitganidfe OfF IF%)e formula (M) is
hyré“ opyzedyt adheppheiyd eeiéd ael dowért e fory nuliarc) by

s defined above. _The h droI SIS
E AN A e adRRu’ | AR CaEE e §oPari erechyl
lmxmratteasmx: ¢engirvpgis {deratexanpte. by dreafmormf an ether,

yﬁs@%g" &m&%pxgpgx' $d - Ol N Eace{ekg., or a

condi t1ons by neans ustomary aci d frdom
mixture of ester and aliphatic hydrocarbon, for example

heptane, etc.

In order to arrive at phenylacetic acids of the formula
(1) in which R is (C;-Cs-alkylsulfonyl or C1-C4-
alkylsulfoxide, the alkylthio radical of the
phenylacetic acid of the formula (Ib) obtained by
variant a) or b) is converted by oxidation to the
corresponding alkylsulfonyl radical in a customary
manner, as described, for instance, in WO 04/52869;
WO 03/95438, WO 02/46173 or WO 00/58293.

Example 1l: variant a)
Step 1: Preparation of 3-chloro-4-methylthiobenzyl
chloride starting from 2-chlorothioanisole (Blanc

reaction)

A mixture of 2-chlorothiocanisole (200 g, 1.26 mol, 1.00
eq.), paraformaldehyde (126 g, 4.20 mol, 3.33 eq.),
ZnCl, (75.6 g, 0.55 mol, 0.44 eqg.) and hydrochloric
acid (630 ml, 37% in H,0) was stirred at 50°C for 21 h.
The organic phase was removed, washed with water and
distilled, which removed unconverted 2-
chlorothicanisocle (82.4 g, 0.52 mol, 41%) . The
remaining distillation bottoms consisted for the most
part of 3-chloro-4-methylthiobenzyl chloride (123.6 g,
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group of acetic acid, HO, H2SO4, etc., or
conbi nationsthereof . Preference is given to

w@eo7opeBang an acetic hydrolysis. The reacti onPCT/EP2007/000498

tenperature is from80 to 180 0OC, preferably from 100
to 150 OC . On conpletion of reaction, the

GFaspoli g paeny| acet 56 ach d 9Eetltle3f9@r m%a!rﬁ‘i (VJ |1§sed
tained by extractive purification in hi y

T %0 tmch M Ghehr FEFBS BF HB Y @1§s>o/os?wmrqthatrh:et is

Qitfs.c_h}blc‘ofln e Ilﬁfdmf ttﬁh@Vqurglfg:ﬁ% ﬂ"f’l-iﬁﬁ)l@y shubstance

recrystalliz Qn ,fire an est or_instance

acet g%‘pgr é} a?g {CLoTg- % Fr%ﬁﬁ(iﬁ’ Jyr%k?enzyl

deTldzrusian@mmuﬁom&)pglla%t(‘@@)br MIBE, etc., or

m xture of ester and aliphatic hydrocarbon, for

exanpl e heptane, etc. In order to arrive at
@R |%icet | cPaepasasiorhe f o?frul a @-chlpnghidtmerliglthio-

gh&ﬂrladeﬂ&&héﬁwé or Céta@tn?é kyl sgldxi de 3lé}ﬁoro 4-

alk I'thio radical of the nylacetjic acid of the
%Rﬁﬁew%umﬁﬂga kotfe 2yteile synghesis)
converted by oxidation to the correspondi ng
Ikylsulfonyl radi cal i cust o manner :
%‘scn%‘e& for® J|é'lns,t(:321nc oro #@%‘g%ég%bnb }()g/ osAgride
V@QDQ/%MQB‘IB)B IWé)lDOIlSMJQ@q Examm(é\ll 24var ganto .&097 mol,
SLeRs kg . )Preparahien, b, 3 60kares dnTet byl Hhi ghenzy g
chloride )st arting rgm 5. Xq or 6t hi-oani soir %ggancy 09
0.012 mol, 75% in H,0), H,O (83 ml) and toluene (150 ml)
was stirred at 80°C for 4.5 h. The organic phase was
removed and the solvent was removed under reduced
pressure. A dark red, slowly crystallizing melt of

3-chloro-4-methylthiophenylacetonitrile was obtained

(104.9 g, purity: 85.84 a% (GC), 0.455 mol, vyield:
94%), which was used in the next step without further

purification steps.

Kugelrohr distillation of a small portion of the crude
product afforded an analytical sample of 3-chloro-4-
methylthiophenylacetonitrile in the form of a dark
vellow solid. 'H NMR (300 MHz, CDCl;): & = 2.47 (2, 3 H,
SCH3), 3.69 (s, 2 H, 2-H;), 7.12 (4, 1 H, 5'-H), 7.20
(dd, 1 H, 6’-H), 7.27 (4, 1 H, 2'-H). C NMR (75 MHz,
CDCls3): & = 15.2 (SCH,;), 22.6 (C-2), 117.3 (C-1), 125.5
(arom.), 126.7 (arom.), 127.3 (arom.), 128.7 (arom.),
132.1 (arom.), 138.2 (arom.). MS: m/z (%) = 199, 197
(100) [M]*, 162 (49), 150 (48).

Step 3: Preparation of 3-chloro-4-
methylthiophenylacetic acid starting from 3-chloro-4-
methylthiophenylacetonitrile

A mixture of 3-chloro-4-methylthiophenylacetonitrile
(90.0 g, 0.455 mol, 1.00 eqg.) and hydrochloric acid
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reaction) A mxture of 2-chl orothioanisole (200 g ,
1.26 nol, 1.00 eqg.), parafornmaldehyde (12 6 g, 4.2 0

wo07/0%6034 3 eg.), ZnCl 2 (75.6 g , 0.55 nol, OPAWERD0)/000498

and hydrochloric acid (630121, 37%in H2O ) was
stirred at 500C for 21 h . The organi c phase was

ey ed,, wWagked; pi t}ﬂo%t%sa@tﬁfééal l&d, 1 'oeh for 5 h.
renmoved unconvert ed - chlorothloanlsole 82. 4
G e renpMyl | Ofhe %.%a@w stnhqsaucﬂ?dootqwcmve

Ciﬂﬁ’sllfsltcﬁiiﬁcﬁ{ th@ “8Sloard - n(écth lthl g}henylacetlc acid

T T T

maaxmbyalnedheanMesfepmIdfmaslab&m Shwovwn t Ball idt.  The

P%ﬂﬁﬁy;$g§ SHFFE%EEQS%JJ§%%?”$§yr8 r&gkglﬁgggkgg%Efrom

by dis atron
dsgingiaeyd- net hyl t edleaegl chlori dendpurity: $8.chlopms-4-

ey 1t nilihehy1 S aPar ald 0 Rhs3opehiALA- 4n the form of
-nethylthlophenylacetonltrlIe starting from 3-chloro-4

RSFA (591615 nBHE I or§Ue® (31 XY i1 e synt hesi s)

A mxture o f 3 -chloro 4- et hyl t hi obenzyl chl ori de

Q0 0.483 ol .1 00 eq.), NaCN (24.9 g , 0.507
amé%%ﬂ? 7514 QHél tri butyl ammoni um chioride (3.80

§ter0.1012 rmPreﬁEQf@i:mOHZO) $£0 (83 -mihl canod 4t-aletdne thio-
0 4. i
Gk} IBnentfse St Lé@grt?:[ Exbfr 4 2-Rnio 3} e do1e

phase "was renoved and the sol vent was renov
r(é"d‘l}@@tflmcé‘ﬁftﬁﬂse agylptrionled, slowy crystallizing
nmelt of 3 -chloro-4 -nethyl thiophenylacetonitrile

was oht ain
Acetyl c¢ch

forlde (5.10 g, 65 mmol, 1.30 eq.) was added
dropwise to a solution, cooled to 0°C, of 2-chloro-
thiocanisole (7.93 g, 50.0 mmol, 1.00 eqg.) and AlCl;
(10.7 g, 80.0 mmol, 1.60 eq.) in CHyCl, (100 ml) within
30 min. Subsequently, the mixture was stirred at 23°C
for 21 h. After agueous workup, 3-chloro-4-
methylthioacetophenone was obtained in the form of a
gray solid (6.08 g, purity: 100.0 a% (GC), 30.3 mmol,

yield: 61%).

Step 2: Preparation of 3-chloro-4-methylthiophenyl-
acetic thiomorpholide starting from 3-chloro-4-

methylthiocacetophenone (Willgerodt-Kindler reaction)

A mixture of 3-chloro-4-methylthicacetophenone (6.08 g,
30.3 mmol, 1.00 eq.), sul fur (1L.94 g, 60.6 mmol,
2.00 eg.) and morpholine (5.28 g, 60.6 mmol, 2.00 eq.)
was stirred at 135°C for 6 h. After the end of the
reaction time, the mixture was cooled and used in the

next step without further purification steps.

Aqueous workup of a small portion of the reaction
mixture and recrystallization of the crude product from

EtOH afforded an analytical sample of 3-chloro-4-
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(104.9 g, purity: 85.84 a% (GC), 0.455 nol, yield:
94% , which was used in the next step w thout further

w@uooozfopeat i on steps. Kugel rohr distillation of Per/ErBit/000498

portion o f the crude produgdt afforded an anal yti cal
sanmple o f 3 -chloro-4 - nethylthi ophenyl acetonitrile

'rrfétt}ﬁﬁl tfrﬁrdga&r{zlaaéwi% y@hh@?ﬁb%ﬁhb@idé"'ﬂﬂ”&(@o@ow of a

eﬂlzaw SOAID- (¢ W(m "illjzr .94‘1613()dd5 iy %8406 (84 3 H,

Bsczg (ga .4eH-, 324-9H)((m Ba, NM;?(W? ,Mgz 59CDCI3 3} : (nd 2 H,
ar .

]5 %Zg "7 (ar]t)m)zjzﬁ ?5' aQr#n % 2)’7 (g?onﬁé g.’12'

(Phﬂom4) ,30138.42 Y@ar ém ) 2. HIVB 6"tz ) (997 2121994, 197H( 1G0)-H) ,

2h4I orogz (4%, 160 4)48) §tep 3 gepaﬁailﬁn af; NMR

4 meth | T hi ophenyl AcetTt dcid’star o) from
37(,5hll"61’20 ADClgat: h@l rhil&pRenyBCiz et 0APt Bir | 80Alni alurge -2,

fc&:f- chtogo; 4 g‘gat;hryl kRi.aphenyiacetanityril €;699. O( m.),
0..455 no) 3 ge’-)(? and hydr ochi oric aci d(500 , 37%
il? &0 )(a\ﬁé’é“ tir -t 1GFBE or Bl Afrao. rermv]aa3 4

ofaxidie )gr gy 05 ptesen and egbractcve) pumist:i aatzl = 303,

s I o (BBlC § Ao e e "I ey adue msass
obtai ned in the form of a light brown solid. The

R 5 Was-dir Aase fuskher 3b>ehr1%9ro\@t A tBAHHRL SHHD -

i sopropyl acetate, and 3-chloro-4 -

RS hi oY | ac &tEE A wa 6Bt ai ndd G ones 4-aekbyl-
@&hiophenylacetic thiomorpholide

The reaction mixture from the synthesis of 3-chloro-4-
methylthiophenylacetic thiomorpholide was admixed with
acetic acid (100 ml) and heated to 120°C. Hydrochloric
acid (50 ml, 37% in H,0) was added and then the mixture
was stirred at 120°C for another 6 h. After extractive
purification, 3-chloro-4-methylthiophenylacetic acid
was obtained in the form of a light brown solid. The
purity was increased further by recystallization from
isopropyl acetate, and 3-chloro-4-methylthio-
phenylacetic acid was obtained in the form of a beige
solid.
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a beige solid (purity: 99.5 a% (HPLC)) . Exanple 2 :
variant b ) Step 1 : Preparation of 3-chloro-4

WO p@iogdoBhi oacet ophenone starting from PCT/EP2007/000498

2-chl orot hi oani sole (Frieda#t -Crafts acylation) Acetyl
chloride (5.10 g, 65 mol , 1.30 eq.) was added
depwse to a solution, cooled to 00C, of 2-chloro

t hi oanisole (7.93 g, 50.0 mvl, 1.00 eq.) and AIC 3
(10.7 g, 80.0 mol, 1.60 eq.) in CH2A 2 (100 m)

w.thim 30 p‘r@cessbsecﬂmt I yprébﬁrﬂh§t ur & weslishibdteit uted
at 23 ﬂﬁgtfy'gé Aﬁt £0US ﬁn kfﬁ 3-chl or o- 4-
ﬁ&ﬁ%? |oaceto eno ?ﬁ@ﬁ 2d the formof a
gray solid (6.08 g, purlty. 100.0 a% (&C), 30.3 mmol,
yield: 61% . Step 2 : Preparation of 3 -chloro-4

-met hyl thi ophenyl acetic thlonnrphollde starting from
3-chloro-4 - nethyl tMKX
(W11 gerodt-Kindler reac

- met hyl t hi oacet ophenone {
eq.), sulfur (1.94 g 60 , 2.00 eq.) and

nor phol ine (5.28 g , Eb.G , 2.00 eq.) was stirred
at 135C for 6 h . After the end of the reaction tine,
the m xture was cool ed and used in the next step

wirt Reiter W ther e pusi-{heat ERNcst RS- bé%@%s OMOTR Y and
a smal] portion_ of _the reaction n1xture an

Recr ystSl | i 2810 0 G ude frioduce! FV&ﬁPlfonyl or

C1-Cs-alkylsulfoxide, wherein a 2-halo-C;-
Cs-alkylthiobenzene of the formula (II)

A n1%3@bb*of 3-chloro-4
30.3 mmol, 1.00

X

R1

in which X is as defined above and Rl is C;-Cs-alkylthio

a) is converted by means of the Blanc reaction with
formaldehyde and HCl in the presence of a catalyst
to the corresponding 3-halo-4-C;-Cs-alkylthiobenzyl
chloride of the formula (III)

R1

in which X and R1l are each as defined above, which
is converted by a Kolbe nitrile synthesis with an
alkali metal cyanide to the corresponding
phenylacetonitrile of the formula (IV)



10

15

20

25

Et OH af forded an anal yti cal sanpl e of
3-chl or o- 4- net hyl t hi ophenyl aceti ¢ thi onorpholide in

wo b@7hagss of a yell ow solid. 1H NVR (300 MHz, EDCEPB)7/000498

d =240 (s, 3 H, SCH3) 153.46 - 3.49 (m 2 H, 3"-
2) , 5,59 - 3.64 (m 2 H, 5"-H2) , 3.71 - 3.77 (m 2
H, 2"-H2) , 4.27 (s, 2 H, 2 - H2) , 4.30 - 4.35 (m
2H, 6"-H2) , 7.12 (d H, 7.24 (dd, 1 H,
6'-H), 7.31 (d, 1 H, 1 3 (75 MHz, CDO 3)
:d=15.1 (SCH3) , 49.3, .8 (G2, G2,
C-6"), 66.4, 66.5 (C 3" , 125.9 (arom), 126.7
(arom), 128.7 (aronry,~ 1321 (arom), 133.4 (arom),
136.6 (arom), 199.1 (CG1) . M52 mz (%9 = 303, 301
(83) [M +, 214 (51), 171 (36), 130 (100), 86 (53) .
Step 3, Brenaration ol 2xehtarg 4o ﬁ%tf%th'a N wnich
acetic ac:|dlstart|ng rom For 6%4
t hi opHenyialdeavad thy onvd phby & de trheth@a@he@wlmqqtu:ce acid
from tdye pentdhasis of (Bsehl oro-4 -
nmet hyl t hi ophenyl acet i c thi onor phol i de was adm xed with
acetic acid (100 m) and heated to 120 0 C .
Hydrochloric acid (50 nl, 37%in H2O ) was added and
then the m xture wa ed at~120_0C for another 6 h
After extractive purl @QQHoro 4
[ was obtained in the form
of a |ight brown Sﬁﬂ' off e~purity was increased
further by recystalllization fromisopropyl acetate,
and 3-chloro-4 -nethylthio phenylacetic acid was

obt ai ned [ ncthhg(for of aarebeel 6 SC sol |(§Iegnegb‘above, or

b) is converted by means of Friedel-Crafts acylation

with acetyl chloride or acetic anhydride in the
presence of a catalytic acid or a mineral acid as
a catalyst to the corresponding acetophenone of
the formula (V)

R1

in which X and R1 are each as defined above, which
is converted by a Willgerodt-Kindler reaction with
sulfur and an amine of the formula HNR2R3 in which
R2 and R3 are each independently a C;-Cg-alkyl
radical or together form a C;-C¢-alkylene radical
which may be interrupted by a heterocatom from the
group of O, N or S to the corresponding thiocamide
of the formula (VI)
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1 . A process for preparing 3 ,4 -disubstituted
phenyl acetic acids of the forrmula (1) in which Xis

wo baonpeees chl orine, bronmi ne or iodine and R i BCT/EP2007/000498

G -C4-al kylthio, d-C 4-al kybsulf onyl or
C -C4-al kyl sul f oxide, wherein a 2-1lal o-Cl-
C4- al kyl t hi obenzene of the formula (R2 in which X is
as defined above and R is C-C4-alkylthioa) is
converted by neansXQ reagfNon with
f or mal dehyde and HC it
the correspondi ng 3-h C 4iial kyl t hi obenzyl
chloride of the for in @hich X and R are
each as defined dR¢ve, wWhich is converted by a Kol be
nitrile synthesis with an alkali netal cyanide to the
correspondi ng phenyl acetonitrile of the fornula (I\Oin
whi ch ap e ch n e, .
ro1 F oy b§ Blyk/ld?% Fach 23 teld hg‘é 20U el Cle | et ined
f or nulEP D) Whﬂ@%lbﬁ xhandfrl QWéde@whhaﬁnﬂﬁyauﬂito the
above,pHiny Taddverd ey byr meRosr 9fmit 4 edeb) - Crafts
acyl ation with acetyl chloride or acetic anhydrlde in
the presence of a catalytic acid or a mneral acid as
a catalyst to the coX es'ovdlﬁo égéh henone of the

R as defined

formula (V) in which X i N ar
d//y a WI I gerodt-Kindler

above, which is convert
reaction with R1

in which X and R1 are each as defined above,
and, if appropriate, after a) or b), the Rl radical of
the phenylacetic acid of the formula (Ib) is converted
by oxidation to a C;-Cs4-alkylsulfonyl or Ci-
Cs-alkylsulfoxide radical.

2. The process as claimed in claim 1, wherein the
catalyst used for the Blanc reaction is zinc chloride,
aluminum chloride, PCl;, POC1,, sulfuric acid or

phosphoric acid.

3. The process as claimed in claim 1, wherein the
Kolbe nitrile synthesis is performed in the presence of

a phase transfer catalyst.

4. The process as claimed in claim 1, wherein the
Kolbe nitrile synthesis is performed in an optionally
halogenated, aromatic or aliphatic hydrocarbon in

combination with water as a solvent.

5. The process as claimed in claim 1, wherein the
Friedel-Crafts acylation is performed in an optionally

halogenated, aliphatic solvent.
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sul fur and an am ne of the fornmula HNR2R3 in which R2
and R3 are each independently a G -C6-al kyl radical or

wo cgeiob@s4 f orm a C2- C6- al kyl ene radi cal whi ch PeywER®07/000498

interrupted by a heteroatomifromthe group of 0, N or
S to the corresponding thioam de of the formula (VI)in

V\,h: gﬂflﬁs ”F]% nggowe byEE)&}gro yglslsrgtez)bﬁ}ﬁgmagove'wherein
FrEmiQlc

idg c 1gci HSBH td2 fidiguledineb) ipn Wae cWiX lgrirodt -
Rimnercadsasisief i ned above, and, if appropriate,
after a ) or b ) , the R radical of the phenyl acetic
acid of the forrmula (Ib) is converted by oxidation to
@ .Cl- Ohal bybselstonyls ofl {3 med4-ial kyllsufnf 0Xi O8herein the

Ay oL SpPERCERR e D LR ke parn 10

Maysiagtl v)i dend etb)um num chl ori de, PCl 3, POd 3,

sul furic acid or phosphoric acid. 3 . The process as
claimed in claiml , wherein the Kolbe nitrile ‘

$nt e PEOFEEFor ABd YRR prigsefidainf la piaseein the
tpﬁﬁri&f};er ofathe/ShherdlacEte Praeeas & €hal "Bgdrihlila (Ib)
claim1 wherein the Kol be nitrile synthesis is

S FiRsl 0 A T ol P Ral SGenSCeaiSaro i [V 99 5%
aly phetrestyll dzat bon ifrogordy nasten, Wwahh esateat/ s ghatic

SRR ndh mithSR WESP-AR ) aiopd.in claimi,

9. A phenylacetonitrile of the formula (IV)
X
CN
R1

in which X is fluorine, chlorine, bromine or iodine and

R1 is Cl—C4—alkylthio .
10. The use of the compound as claimed in claim 9 for
preparing pharmaceuticals and active agrochemical
ingredients.
11. A thiocamide of the formula (VI)

I‘QZ

X N«
R3

R1

in which X is fluorine, chlorine, bromine or iodine and
R1 is C;-Cs-alkylthio, and R2 and R3 are each



Friedel-Crafts acylation is performed in an optionally

hal ogenated, aliphatic solvent.6 . The process as
weba@a7mea3in claim 1l , wherein norpholine is usedr/aB20nier0498

amne in the WIIlgerodt- Kiigdl er reaction. 7 . The

process as clainmed in claiml , wherein the hydrolysis

Ilsqcpé‘g&fd@&tw amcheshé/ﬁwi y%laaltegtlh dh H@ééé‘ﬁéra form a

% i he rocessasclalrre inclairml ,
\H’?eFél 1ky eBﬁrF?Q 681t he phenylacetic acid of the
formula (1b) obtained by vari ant a ) or b) is

creased to over_99.5% by recr [ l.i zati.on from an
e;bt alsnan Wt e a'fh?)hg?inggﬁﬁ}gr g %&ﬁi’r &5 rlom for
arr@ah@mgg phArpia@eydtacmmnanﬁe oeﬁctheeforag_ﬂcacl'(érhﬁ)cal

(?’%cfﬁax?&é s fluorine, chlorine, brom ne or iodine

is C-d-alkylthio. 10. The use of the conpound

as claimed in claim9 for preparing pharmaceuticals
and active agrochem cal ingredients . 11. A thioam de
of the formula (VI) in which X is fluorine, chlorine,
brom ne or iodine and RI| is Cl-C4-alkylthio, and R2
and R3 are eachi ndependently a G -C6-al kyl radical or
toget her forma C2-C6-al kyl ene radical. 12 . The use
of the conpound as clainmed in claim211l for preparing
phar maceutical s and active agrochem cal ingredients .



