17 JAN 2005 Preparation of 4-thioal kyl bronobenzene derivatives The present
i nvention provides a process for Preparing 5 4-thioal kyl bronobenz ge]&ﬁ mws
derivatives. 4-Thioal kyl bronobenzene derivatives are useful conpounds i
are used as internediates in the chem cal industry. They are in suitable,
for exanple, for preparing active conpounds enployed 10 the field of crop
protection, or else for preparing pharmaceutically active conpounds or

ot her chem cal end products.. WD 49158509, for exanple, describes for the
case of the plant active compounds - a process for preparing
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(2-al kﬁ; 3- A Br i hydrQios oxpRakes-y Ioracys ez eRE¥"aP8 described in WO
98/ 3168T°a8" 1 rbicidally actiypeveormaunds. 20 The prior-art processes for
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02/0621?§%iz:31-5_{4,5-dihydroisoxazol—3-yl)aCYlbenzenes} are describe

in WO 98B/316B1l as herbicidally active conmpounds .

20 The prior-art procesEes for preparing %—thi?alkylbromgziizeiie
derivatives, such as the process dES?rled 1? wo 58/5 : t, xe
technologically complicated, in part;;ular with respsac ho
process of the reacticn and purification or work-up o? Fted
reaction solution. These processes are,Eherefore of limite
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T+ is an object of the e _
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We have found that this object is achieved by a process fozr

preparing é—thioalkylbromobenzéne derivatives of the formula I
: o

a5 Br Re

40 where:

Rl  is Cy-Cg—alkyl, Ci—-Ce-haloalkyl, C1—-Cs—alkoxy.
Cl—cs-haloalkoxy C3-C3—CYC10a.1le, halogen‘.
R2 is C,-Cg-alkyl, Ci-Cg-alkoxy. Cg-cg—cycloalel,
45 C;~Cg-alkenyl, cyano or 2 heterocyclic radical,
A3 is C;—Cg-alkyl,



1 7 JAN 2005 PCT/EPO /08238 2 which conprises reacting a corrpour,? CJMt 2&5
fornulall“,ﬁ%,gﬂ which R1 and R2 are as defined above, mﬁt?c?nﬂ%ﬁb é 1
di sul fide o? ﬁe %ornula 1l R3--S---S-R3 Ill in the presence of "a ni
and a catalyst in a suitable 15 solveny. Surprisingly, the process
according to the invention for preparing 4-thioal kyl bronobenzene
derivatives has"PtORpETRRFISES FRRCHINESs5e8reind i SPPofoBRElatHe fol | owi ng
advant ages: the 20 conpounds of the gornmula | can be obtained both in
hi gher yields and in higher purity than by using the preparation processes
of the prior art. Thus, for eég t he pponpound
2- et hyl - 3, 4- di et hyl t hi obr onpbe gdn, using the process described in
WO 99/ 58509 (cf. Exanple 25 therei nly be 25 obtaine n a yield of
41% whereas the yield in the proce according to the invention for
preparing conpounds | is at least 50%o0or“80% preferably at |east 70% or
80% especially at least 85 % It is furthernore advantageous that a
conplicated purifigal i;0m:0L 5N ra%%céhoﬁ'eﬁﬂié(# 28Ry v{z]iéﬁ Faatdi%@kgi the 30
cat al yst _.can be_avo ggg In the process according to the " invention.
Conpar edPo thedb?ﬁt %‘%§EBF hgofﬂ? ﬁi?t, a better time and cost
efficiency is thus achieved in the preparation of the conpounds |I. A
further advantage in the morB?UﬁSGT The' reaction sol uti ontédnsists in the
fact that, during purification 35 of the reaction solution by extraction, a
consi derabl y, bet] f. . AhAse FePAUALIQN Liaaghianad py; adding dgter to the
organi c hase. ase separation occurs nhore rap § y,  an e pﬁase
boundar y1PsSARYEEM y better defined than in the processes of the prior art.
This likew se results in a higher tine and cost 40 efficiency in the
pr epar at i onsefprionplngs the ghecammpernddind tidhehbofiu:et dorarfarnor eover
obt ai ned | nphbgdieing Rtk Ba1 I SrdrdHeR8e 8 SBer iRaRaTEL CAU AT MABRrekNtE he
process  acepr4hng dadngs! DNENLI QL Lthe EMROMNd,L byl Sl diddaally ghar ged
45 toget her W't e cataly im a_suitaple sé{ven and_? enitrite. _is
then addéf EoRRTHBLSY thF E%FP:‘H\& Je CRNPR QRiGesE barh ain hHabera¥ifiivnal
techni cal advdnimdeisthefupthdey | HproyNEAingfthy cdeper W0 OR/BBREEses 70 AN
2005 PCT/ EPR4/ 238 art. Thus, for example, the compound
2-methyl-3,4-dimethylthiobromobenzene can, using the process
described in WO 99/58508 (cf. Example 25 therein}, only be
25 obtained in a yield of 41%, whereas the yield in the process
according to the invention for preparing compounds I is at least
50% or 60%, preferably at least 70% or 80%, especially at least
85 %. It is furthermore advantageous that a complicated
purification of the reaction solution by filtration of the
30 catalyst can be avoided in the process according to the
invention. Compared to the processes of the prior art, a better
time and cost efficiency is thus achieved in the preparation of
the compounds I. A further advantage in the work-up of the
reaction solution consists in the fact that, during purification
35 of the reaction solution by extraction, a considerably better
phase separation is achieved by adding water to the organic
phase. Phase separation occurs more rapidly, and the phase
boundary is markedly better defined than in the processes of the
prior art. This likewise results in a higher time and cost
40 efficiency in the preparation of compounds I.

rite

The compounds of the formula I are moreover obtained in higher
purity. This is the case in particular when, in the process
according to the invention, the compound II is initially charged
45 together with the catalyst in a suitable solvent, and the nitrite
is then added continuously or batchwise. This process variant has
additional technical advantages. Further improvement of product



3 purity can furthernore be achieved by carrying out the extracti?n, Jhﬂ 2005
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2- chl or o- 22-filueeerRyhy!2 ,2-&iehhersehA, - di § | 2onaehbkoethyl,
2-chloro-2-fluorcethyl, 2-chloro-2,2,-difluorcethyl,
2,2~dichloro-2-flucrocethyl, 2,2,2-trichlorcethyl, pentaflucroe-

30 thyl, 2~fluoropropyl, 3-fluoropropyl, 2,2-difluoropropyl, 2,3-di-
fluoropropyl, 2-chloropropyl, 3-chloropropyl, 2,3-dichloropropyl,
2-bromopropyl, 3-bromopropyl, 3,3,3-triflucropropyl, 3,3,3-trich-
loropropyl, 2,2,3,3,3-pentafluorcopropyl, heptafluoropropyl,
1-(fluoromethyl}~2-flucroethyl, 1l-{chloromethyl)-2-chlorcethyl,

35 1-(bromcmethyl)-2-bromoethyl, 4-fluorcbutyl, 4-chlorobutyl,
4-bromobutyl, nonafluorobutyl, 5-fluoropentyl, S-chloropentyl,
5-bromopentyl, 5-iocdopentyl, undecafluoropentyl, 6-fluorohexyl,
6~-chlorohexyl, é6-bromchexyl, 6-iodchexyl and dodecafluorochexyl;
perference is given to C;-Cz-haloalkyl, such as chloromethyl,

40 dichloromethyl, trichloromethyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chlorofluoromethyl, dichlorofluoromethyl, chlo-
rodifluocromethyl, 2-flucrcethyl, 2-chloroethyl, 2-bromoethyl,
2-iodoethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl,
2-chloro-2~-fluorcethyl, 2-chloro-2,2,-difluorcethyl,

45 2,2-dichloro-2-fluoroethyl, 2,2,2-trichloroethyl, pentafluocroe-
thyl, 2-fluorcpropyl, 3-flucropropyl, 2,2-difluorcpropyl, 2,3-di-
fluoropropyl, Z2~chloropropyl, 3-chloropropyl, 2,3-dichlorcpropyl,
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30 fluoropentoxy, 6-fluorchexoxy, 6-chlorochexoxy, 6-bromchexoxy,
6-iodochexoxy or dodecafluorchexoxy; perference is given to
C1~Cg4-haloalkoxy, such as fluoromethoxy, difluoromethoxy, trifluo-
romethoxy, chlorodifluocromethoxy, bromodiflucromethoxy, 2-fluo-
roethoxy, 2-chloroethoxy, 2Z2-bromomethoxy, 2-iodoethoxy, 2,2-di-

35 fluorocethoxy, 2,2,2-trifluorocethoxy, 2-chloro-2-fluoroethoxy,
2-chloro-2,2,difluorovethoxy, 2,2-dichloro-2-fluorcethoxy,
2,2,2~trichloroethoxy, pentaflucrocethoxy, 2-fluoropropoxy,
3-fluoropreopoxy, 2-chloropropoxy., 3-chloropropoxy, 2-bromopro-
poxy, 3-bromopropoxy., 2,2-difluoropropoxy, 2,3-difluocropropoxy,

40 2, 3-dichloropropoxy, 3,3,3-trifluocropropoxy, 3,3,3-trichlocropro-
poxy, 2,2,3,3-pentaflucropropoxy, heptafluoropropexy, l-(flucro-
methyl)-2-fluoroethoxy, l-(chloromethyl}-2-chlorcethoxy, 1-{bro-
momethyl) -2-bromoethoxy, 4-fluocrobutoxy, 4-chleorobutoxy, 4-bromo-
butoxy, or nonafluorocbutoxy;
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atom Pref er encaresnibhher Imy g tLvefn 3%&@&5@3&@1%@& Bavi NGthyar- 6 ring
at ons. The Ptlte_‘l_r %?ly_ﬁ glcafl_ \ﬁtbg gﬂ%/ 1 2I ngtﬂ f\ any site on

t he heteroc i i"a cyc ogen ri g atomor a
carbon rth éyré’tch ‘e’f‘ﬁé Yhét erocycl es are unsubstltut ed or mono-, di- or
trisubstituted. Suitable substituents are radicals which are chem' cally
i nert 35 urHigroddne ieh@3eorimactchdnrinadi brarise, sie hpatiddarexahptise or
Cl- C6- al kylprJmline6- al koxy or hal ogen. Heterocyclic rings suitable

25 "Heterocyclic ring* is a saturated, unsaturated or partially
unsaturated heterocycle having 3 - 8 ring atoms and one, two or
three oxygen, sulfur or nitrogen atomz. Preference is given to
heterocycles which contain at least one oxygen and/or one
nitrogen atom. Preference is furthermore given to heterocycles

30 having 5 or 6 ring atoms. The heterocycle can be attached to the
phenyl ring via any site on the heterocycle, for example via a
heterocyclic nitregen ring atom or a carbon ring atom. The
heterocycles are unsubstituted or mono-, di- or trisubstituted.
Suitable substituents are radicals which are chemically inert

35 under the chosen reaction conditions, such as, for example,
C1-Cs—alkyl, C1-Csg—alkoxy or halogen. Heterocyclic rings suitable
for the purpose of the present invention are, for example, the
following heterocycles: pyrrolyl, pyrazolyl, imidazolyl,
oxazolyl, isoxazolyl, thiazolyl, thiadiazolyl, piperidinyl,

40 morpholinyl, oxazinyl, isoxazolinyl, isoxazolidinyl, etc..
Preference is given to the following heterocycles: isoxazolyl,
isoxazolinyl or isoxazolidinyl, in particular
4,5-dihydroisoxazel-3-yl or 4,5-dihydroisoxazol-5-v1.
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t hi azol yl, thiadiazolyl, piperidinyl, 40 norpholinyl, oxazinyl,

i soxazol i nyl, isoxazolidinyl, etc. Pregference i s given to the foll ow ng
het er ocycl e [ Y. a I

oL er ocycl esie se8aEgl Hocoregagazy *%&ﬁ%%ﬁ A 6%&%% 58t
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preferably $¥PEhbrecnos lspraé‘pép i‘a‘@w%orrpounds of the fornula |, wherein the
meani ng of the substituents is as follows: 5 R1 Cl C6- al kyl, C1-C6-al koxy,

G3- 8- CyC|ED@J1ky|C,1 b@iﬂg@ﬂ B@—@l-'a@ﬁoﬁi;k)@y—cg >1¥ h@o&f Cyl oal kyl

cyano or a @l@ter AV radi cal C T 0Ges$s4,2 di ng
to the |nvent|or(1:0| %"Cﬁaflewgr a% y@sﬁlgcgg}ze]gf@g ﬂ r| ng g ?rlg%u ‘d% of %fgﬁg
formula |, wheré& et g o= the substltuent R3 is Cl-Ca-al kyl,

pref er abl y &1- C@-l %$‘t@3/1{kylespeC| ally methyl. 15 The process according to

the invention is preferably suitable for preparing the follow ng conpounds
Zf t?ﬁ r;%?lqhé rocess according to the 1nvent10n 1s gefer%bly suitable for
met hy [ S roppbenzene -
4- met hyl t h| ﬁhg % rg:s'sgggékg %I%ll} et“f‘nh Br-onobensene 204 -h
- et hyl t hi os§ l%u‘f:ﬁ%;g dPsoxdzoPLsY Y B ?fﬁEPH%&y%r‘Gmﬁ%n@SPec 11Y

4- nethylthléﬁshyl 5-di hydr oi soxazol - 3-yl ) - 2- et hoxybr onobenzene
4- et hyl t hi 0- - 3- ( 3- net hyl - 4, 5- di hydr oi soxazol - 5-yl)-2-net hyl brono- benzene

rret Ey: F‘E @ha- gfsc@@g@scc%rélgghwr%}ezgﬁ@ggil;lgh g p%??géxﬁ%( mtﬁ%ggﬁggﬂg
thgl t hi g’ %p % 11r;rr‘gttzﬁ/el éigogkﬁ%dg F oI soxgzo?- -gyylf)or?ug?thy%r onmp- benzene
met hyl t hi o- 3- (i soxazol - 3-yl ) - 2- met hyl br onobenzene

t hyl t hi é-Bethygbidaixot3-34y b)-dPhyardiborrenbbirzene -methylbromobenzene

nme
nme
0 4-
nme
met hyl t hi d— ﬂethﬁlﬁ%ﬁbﬂ3434yB}d?h?ﬁﬁdﬂyﬁxbEOMDbaﬂmeﬂBethylbromobenzene
e
e
nme

EEY:FE:Q—§e£h§lﬁﬁﬂgﬂ3ﬁ34%%262h§ﬁf5¥§5§593@?§ —methoxybromobenzene
thgl t hi 9: % Egﬂﬁ]h??’l s%xézé % s?ogc-%ﬁgf %QX]@ %m?g elﬂzéc’m%enzene
y {
benzene
4-methylthio-3~(3-methyl-4, 5-dihydroisoxazol-5-yl}-2-ethylbromo—-
25 benzene
4-methylthioc-3~(3-methyl-4,5-dihydroisoxazol-5-yl)}-2-methoxy-
bromobenzene
4-methylthio-3-(3-methyl-4,5-dihydroisoxazol-5-yl)-2-ethoxybromo-
benzene
30 4-methylthio-3-(isoxazol-3~yl}-2-methylbromobenzene
4-methylthio-3-(isoxazol-3-yl)~-2~ethylbromobenzene
4-methylthic-3-({isoxazol-3~yl)-2-methoxybromobenzene
4-methylthio-3-(isoxazol-3-yl)-2-ethoxybromobenzene
4-methylthio-3-{5-methylisoxazol-3~yl)-2-methylbromobenzene
35 4-methylthio-3-(5-methylisoxazol-3-yl)-2-ethylbromobenzene
d-methylthio-3- (5-methylisoxazel-3-yl)—-2-methoxybromobenzene
4-methylthio-3-(5-methylisoxazol-3-yl)-2-ethoxybromobenzene
4-methylthio-3-cyancbromobenzene
d-methylthio-3-cyano-2-methylbromobenzene
40
The reaction of the compounds IT with the compounds III is
carried out, for example, using the following process steps:

4-
4-
4-
3
4-
4-
4-
4-
4-

~me -met yl dlhydr01 xazol~- —yl) 2-methylbromo-

The compound II, if appropriate together with the disulfide III,
45 a catalyst, is initially charged as a solution or suspension in a

suitable solvent or solvent mixture, and the nitrite is then

added batchwise or continuously. In a preferred embodiment, the
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4- met hyl t - et hyl i soxazol - 3-yl ) - 2- et hoxybr onobenzen

4- et hyl two 023’% anobr onobenzene 4-net hyl t hi o- 3- cyano- 2- ma?ﬁ% Prog‘r'r% 8enzene
40 The reaction of the conpounds 11 vvi.;h the conpounds 111 is carried out,
for exanple, using the follow ng pr.ocess_ steps:; '{he conmpound 11, if

appr opri at €FBgeRfet vt tge dt A idede WP TR E ZOREPRF VS5 STVES| APt al |y
charged as salvehut i mre cinigdepinsitirded . aA st atthee réptiveen hes sppgdnt the
m xture, ardabbeomi $61dEidns ikhesrkealdedohativwtisey @he ceatd Insaus Rgmoval a

preferred %@Qgé ”ﬁé‘éa }Q? 1%93%&%% éaZrQe“é\' ARO0By, B/ EROY0G288 7

conpound J I, h ausl erve (o] are
initially cfiargede A?cfjecjifs’t ﬁgrr 825???17% n%h’ roc d‘% taéla r})'e[ac l?fglﬁlé%o%¥?| on is
wor ked up by renoving the catal yst. Rermval of the catalyst is preferably
carried outrabyientanlyimrbtablh Satalgsganikce aimter bowdexanpl dnbydeonehl ori c
acid or SU'ofrubh:Qaﬁi?é ChnorRR torC B P41 ahtS oppbl esLladsn| ¥ath & e feppeampdader

and .norga@% 0r ¢ m@gpefrb%&n&ags%rca%%r §aﬁ§nesmf@§en&@r
exanpl e Ber C or| m des or “Copper sulfate. Preference
10 is gl:'tPer}st §LUSTng® lbi)ld’éj "85 table nitrites are organic

Cl-C6-al kyl nitrites, for exarrple n butyl nitrite, (iso)amyl nitrite or
tert-butyl suiteble, nDtritEk @feabkydnidi ﬁhf@éﬁé&ylmit@mpl gout eydmerpis

gl ycol e d'&Fﬁﬁt?§1n£%rﬂ£%|WH&%b§ﬁm§Bhﬁ&rﬁEénbifﬁhﬁyhﬁuﬁypfniﬁﬁlﬁﬂ kaki netals
or al kaling, _gart &Rﬁetﬂﬁtﬁy@ 33,50 'rﬂé“ett'h&rﬁ.gngr RAUASSAYM PEidd t &r

Preferencels ive salt's form

| tes ni ¢ r| ki

the group SETERES af?iﬁ'? {fgi“hltg‘eo?rodjr%é’lfl ﬁ% eaa]It’ ?%?- 1(?(E%ar%{el cul ar
enbodi ment eaxfkl REER]$ e I apssedbm e}teetal%mp%aﬁﬁ%% mf"d:rlt@xarrpl e
n- butyl ni thrietferefteo)angivemittrotaardre Cer€s—aBhvy| nhinitiese ox| nibnbther
particul ar ankedEsEmt the (droupi bEi tie W1l Snetfllkaki alRiBindlidarithe, for
Iei(?nf)lnet Soqie:ﬁ@lgm bRl éepa:?circE?eré‘r&%dlﬁr@ngf @L?émﬁl&f}@..ée{\gs%/& tihy GL'r sul 1;: dgﬁt

S | | S | ut | sol vent's
or sol ve%{ cI%m &t tr}l‘lj‘@/sl nslﬁ%ﬁE %"r SCAYT D nqi'ufq-‘ly emtgt%:e qofg’o af %‘Q aci d,
for exanpdtaih§| CRCEEH: @b“éf%n%%t'r%lt@onﬁﬁum qropaéﬁéi:ﬂb}%r gRgent,
t ol uene, chiher ohénieaecusrd dist rRobbiezisn erethal Bifernidead fak kexrmp Lef srodigy

exanpl e netigkene.chl oride or 1, 2-dichloroethane. Particular preference is
given to dinethyl disulfide.

25 The reaction of compounds II with disulfides III in the presence
of nitrites is carried out in suitable inert solvents or solvent
mixtures, such as dimethyl disulfide, esters of acetic acid, for
example ethyl acetate; aromatic compounds, for example benzene,
toluene, chlorobenzene or nitrobenzene; halogenated alkanes, for

30 example methylene chloride or 1,2-dichloroethane. Particular
preference is given to dimethyl disulfide.

The reaction is carried ocut at temperatures of from room
temperature to the boiling point of the solvent, in particular

35 from 30 to 100°C, preferably at from 50 to 80°C, in particular at
from 55 to 75°C.

In a particular embodiment, the catalyst used is elemental
copper. In this case, the copper is advantageously removed from

40 the reaction solution by adding inorganic or organic acids, for
example hydrochloric acid or sulfuric acid. After the compound II
has reacted with the dialkyldisulfide III, the required amount of
an acid is added and the mixture is stirred until the catalyst
has substantially been dissolved. In this manner, the complicated

45 removal of the catalyst from the reaction solution by filtration
can be avoided.



The reaction is carried out at temperatures of fromroom tenperatyrg JAN 2005
the boili ngwpaizmtziof the solvent, in particular 35 from 30 t @c¥ad8%/08238
preferably at from50 to 80C, in particular at from55 to 75C. In a

particul ar enbodi ment, the catalyst used8is elemental copper. In this
cgze, t he comagrré&ﬁ%aagﬁge%hzl%e; ermv-edoh r ofm 4o gnﬁ%'gegf%% 30I ution by
addi ng i norggnig i ¢.aci ds,, ex gr chlgric acid or

sul furic aci gg A]f%dre%[ %é&c%ﬁpgunzl‘l Ihq>r T84 ?g‘g%?ereagx i ?h t ehc(}fllraﬁ'kyl di sul fide

11, the required anbunt of an acid is added and the m xture is stirred
until the caféF§strentyalsgbstiantdatialysbeehhdi mawiugsd cahnbe Hisolpdedeby t he
conpl i cat e& #8meemy alheobol henic adral Yistvr-boohitd ecdmpanthos 159|ditdtan18yion

fil t{at I 0{1_ safaﬁﬁiwafdean_ m&m&dlpz?e%ﬂ\}ego@%fggﬂéﬁgkf Q;fli%léﬁ 8 | The
reaction ti i S W, L I su es is | -
12 hours, p[rg?eg r1t %f&ia@g&hgﬂr%e gg’%ﬂ?gn%\'/aqﬂggﬁgﬁel%%t a#tyslts, t#iﬁg ,
product can B8°F %416y 5°% N FTOAECE AR éhiedhdi T oW dian sgeps in
conponent s byhgi gantexit pdntherfwsieanteact ben Uinde prepaiuteal prdssur e.

Pr ef er enceoi sogporenist or coppéetmndienpvakeshedita-esgl vents Ryriysthkl ati on.

It is then pes&idd 6 AnUsBpidis-ididdGapraduct as a nelt in further steps in
the context of the further reaction for preparing active 10 conpounds or

correspondi ng i nternedi ates, or, to purify the product in an appropriate
manner. I n atPref TR BIPIEER t hE PP RERIAN U IERT BRT (e reastion of

conpounds | | coipdungisa IRy with stiflikids disel ided ianeetdkali tmattads ndtribes or
al kal i ne e&rahkakiral carthihesal midrd tREesRNE: Qredicnes abf agirdsal R0iddi s
o Catal yst ang rr e Lk (Gl BIORS LONIE Phithed Wadieldr b
S ] v .
from 15ym' nu{tggeé L%los @%ﬁfigﬁ%%?'s,a C%rt%Tq r gb?lf/d‘f r%mafgrﬁ?ﬁﬁ%es’ % 5f eﬁBUr"’??CP
Particul ar praf TiEs; észﬁtﬁ%ﬁ fog £romriaMinptesete neowr favrsde 11|
serves si nul pagkeedtly faemsbh veimutesngonowotimirss oPaeticulane rrsddrede is
aqueous nROrgieen sal it vanibst thereadieddatuPliQe 11806 rpiefgrmabkynabudOL -
60C.  Pref ergaceplivieri,VaAGt Qo UsiHad $0hybhens:,f wsedi Ul Nididde Bberi _
pot assi um ni L£{.{8. o 13 PRLA! o 5L tp@%tgrggo\ecconcgpérraﬁled %5433/ I’__OgEiBI’I C
acid or sulfuric aci & IS then ad(?ed at ~20C - ~80e. pre r?l,bl y at 50C -
75C. The r ea%’f?%’rfﬁrﬁcﬁe%ﬁsgjrv@n 12 K&arg, soprei@sapfysodiumg nHaarse Mrk-up is
carried out,PPeAssdianplieriby. fextingreiloncid+ predacehly atanantrdtedt e
m neral agPdesydmamiiogdc acid or sulfuric acid, is then added at 20°C - 80°C,
preferably at 50°C - 75°C. The reaction time is 1 - 12 hours,
preferably 2 - 8 hours. Work-up is carried out, for example, by
extraction with concentrated or dilute mineral acids, such as
hydrochloric acid or sulfuric acid, preferably concentrated
30 hydrochloric acid.

In another preferred embodiment, the reagent used for the
reaction of compounds II with dialkyl disulfides are organic
Ci-Cg-alkylnitrites, for example n-butyl nitrite, (iso)amylnitrite

35 or tert.-butylnitrite. To this end, the compound II is initially
charged togethter with the disulfide III, a catalyst and, if
appropriate, a solvent, and the mixture is stirred up to four
hours, preferably up to two hours. Particular preference is given
to a variant where the disulfide III serves simultaneously as

40 solvent, and no other solvents are used. The C;-Cg—alkyl nitrite
and, if appropriate, a solvent, for example the digulfide III, is
then added at 20°C-80°C, preferably at 40°C -~ 70°C, especially
550C-70°C. Preference is given to add the C;-Cg-alkyl nitrite
without a solvent. The reaction time is 0.5-12 hours, preferably

45 1-8 hours, especially 1-6 hours. Then the reaction mixture is
cooled to room temperature. Work-up is carried out, for example,
by extraction with concentrated or dilute mineral acids, such as



hydrochl oric acid or sulfuric acid, preferably concentrated 30 hydrochloric
acid. In another preferred enbodi nent, the reagent used for the reaction
of conpounds Il with dialkyl disulfides are organic Cl-C6-alkylnitrites,
for exanple n-butyl nitrite, (iso)anylnitrite 35 or tert.-butylnitrite. To
this end, the compound Il is initially charged togethter wth the
disulfide Ill, a catalyst and, ifg appropriate, a solveni,ﬁand the m xture
is stirred up to four = hours, prefenablyrderubly wonhentz2=®Parti cul ar

pr ef er enpdrdedlgtverHE ar\a%faﬁ%c vﬁ%rel?e f{he disulfide Ill serves

si mul taﬁf@ﬁ‘cﬁ&oﬁfﬁc z(.dsol vent, and no other solvents are used. The

Cl-C6-al kyl nitrite and, if appropriate, a solventbdfg&tgﬁgggﬁe t he

di sul fi ge Ll BL‘% than caddednat <26 80Pt efefdbi v al” 40C ¢, 70C

especi af 'y %5 @é Jreherensaihed given exysdadlidne €l & nitrite

wi t hot ¥ @ARFEAL ““The eact j.0n ot i B S 0. Betk2 - PLepFHVEREDI S 45 1-8
hours, dopedisird % rftr?ﬁrg.&%he’gi, J-8actd Orzuatabler €9¥s  cooled to room
t enper atyAecxMsr Bolpti®scar Hied°6u 1 d Oﬁ;oﬁé@r@lc% pedBen@xtraction with
concent rategaerlidizbtiten wrrer BT &&PTR.%’'such as 9 hydrochloric acid or

sul furic acid, preferably concentrated hydrochl o_rLi g 12CkE.145ude Product is
carri :ﬁgj&%ut r%kéﬂﬁref Fiw theulpind tirede iredgfrt (#E 5 ‘f’)?\;, vashi Wf%et he residue
obt ai he i\%g[’ %/ tq_fzbgﬁgguﬂﬂéfﬁi:gfﬁ.orﬁuift'em eearbiomESht it i e qr_exanpl e,
wat er or"Wedfar - sci bl e, SQl YRt SnRext hyindri fer e uePRITS > 7T Ke

sodi unhyr<SxF 82280 £aht & O 15 | GGF ¥AL 2 driaz @hé oreearéon fEoruEs @Il e, tol uene
or benzewepaiind rPriRcIPEE, “The Lesuliing ef uge peodibicedavitdl so be

enpl oyedihivht horfaingr f’ﬁ%?""’ﬁﬁ.?‘?i ?fcgﬁi on_qf, tRear&AGt comdseblietion for the
next §gagidtdarstepranfst fed danthxt nﬁfm‘taﬁ}e S ur Ep@%lycoggeissiaggof or preparing
active CoupQuBlsexdGrehi of e PFREsEactt i SOl utidn, o WiiGhrepniai ns
conpounds_ of; vhhexd Qi dRdleattatec ahe beeagich o WP Wt R 5 Gr g \eJ, SOk

this manner be_used a8 .aacsditeyeosasubi velt fisFot e REXY %StTEp of the

pr ocess. TR HEARALT Vel y, it is also possible to concentrate the reaction

sol uti onPEMF* 0 transfer the~ resulting residue di rectléﬁo%%as anelt into
the né@®t step of the process. ., 20 casPr eher cegposnd At of the
process, Ithe roefpBaRd E‘&’P“gffgeﬁtoroﬁut%&eﬁs%gg& ihe pbids recds efedpPded in a
nol ar rafbemedfa IT0a83 %5¢ B e Nrerit I aPE£f aicakl ynsimpleyed in about
equi nol ak..afoumst.sThernitrigesis grefesadys tozabouty 5 ml%. 25 1In a
preferred spbadi peninad 1hghpraxsess t¥Re i ‘%/tl dirsul'fide

# i ess the dialkyl disulfide of
Tn a preferred embodiment of the proc e e of

i i cess with regaxd to th .
formula IIT 1S used in ex : _ e is
;2imula TT. Especially the dialkyl disulfide of the formul

used as a solvent.

Qkwants and in

| the
> In a preferred embodiment of the process the catalyst :nircm
compound of formula II are ermployed in a molar ratlio ©

0.005:1 to 0.05:1, especially from 0.01:1 to 0.02:1.

to be used as starting materials

e Jnown from the literature and/oI commercially availa?ieé ziey
zzn also be prepared by processes Known per sSe, as discrl e
1 =
ﬁore detail in WO 98/31681 or WO 9g/58503, for examp

35 The compounds of thgvformula I

l i e
40 Unless the context eclearly reguires otherwise, throughout th

v " W : . "
description and the claims, the words “comprise”, eomprising
and the like, are to be constr
pesed to an exclusive or exhaustive sense,

not limited to”.

ued in an inclusive sense as

that is to say, in
oP
the sense of “including, but

45

, s s , s
The inventicn 18 illustrated in more datail in the embodimen

below,




of the formula Ill is used in excess with regard to the conpoun folr;ul’éN 2005
1. Especiwidoz/epka di al kyl disulfide of the formula 11 is wsAERS/08238
solvent. 30 In a preferred enbodi nent of the process the catal yst and the
compound of fornula I= are enployed inld nolar ratio of from 0.005:1 to
0.05:1, espeeeably fromO0.01:1 to 0,02:1. 35 The conpounds of the-fornula

Tl to be used as starting nmaterials are known fromthe literature and/or

comer ci al | i | abl Th an_al be pre ed by .processes known per
o as deschTBaart AR s b e AP RRER o i BLIESEIGRAR
exanple. 40 Unless the context clearly requires otherw se, throughout the
descri pti 8nlaAd7the(Ci4h mol)t he {rmimo-Cortpr Psdihydroomprazdrgp-vand3the

li ke, are teacbaytonstinied 85N A8 bHCddiberepsSRAse a8 10pPosSEh{ Gimetext| usi ve

i ted tor ESRERRts ifunitihfls MhangRaioopor S RS Tal ot S MY, abub ol
erhodt ment 59 BE1 BP0 03L360T 1240 TSRRre A 17 AR I005™ PCAFER i1E8 24
3- ( 3- Br onp- SEEEERY | WH-idethyl tRRSpHERWIZE- 208 df PyTEILebk el ol abant114-73¢g
(0.45 nollp tbudsbr AD-20-25°86- dl 3y drloicsorazol -18ddorhBerietdnidnprki adde857 ny
of copper pawdetha@nghi Q0@ mls ofi ehi-dwetdry 20di sy fiidatase 140 thrlley wabarged.

ov ; 9 . . ¢
e S e ST Lt
(0]

e reactlion one t
conpl of i on EUBGET TS FIRRIFORPRTS 4§ ORSIBETAED ARVORS chHe.A By @tochl or i ¢
acid are adBgaducaniHa:nBRUre is stirred for 20 - 30 minutes. 130 m of
wat er ané added, and the phases are then separated. Washing is repeated
twi ce. The exgmpi& Phase is concentrated, giving 114.4 g of product
(yield: 89% . 15 Exanple 2 3-(3-Bronp-2-nethyl

- 6- hyl t hi | )--.4, 5--di hydroj le 2 . I f
4fs b ?gtmy 2f ( 2929 g’%‘f}%ﬁ'ﬁ 'sf’tS?)H’df &Fggm%gﬁtgé'%ﬁg‘?ﬂg} é‘% ’|%I_ g?‘yél?o.ngso‘?%zg’flec opper
powder and 58.5 ml of dinmethyl disulfide are initially charged, and the
m xture 29 30i gr €35 fHmmadne cliodrbroo-20CE , 9-OthwirefisaxdDo B stinedgt h
agueous soCimEEhy a1 SGULI A &f cdpdedpotde®Indb6L. 5 P& a@hme?BY
strength disulfide are initially charged, and the mixture is stirred for
one hour. At 50°C, 9.05 g of a 40.4% strength agueous socdium
nitrite solution are added. At 63-65°C, 6.96 g of 25% strength
25 sulfuric acid are then metered in, and the mixture is stirred at
65°C for 3 hours. At 20-25°C, 15 ml of conc. hydrochloric acid are
added, and the mixture is stirred for one hour. 15 ml of water
are added, and the phases are then separated. Washing is repeated
twice. The organic phase is concentrated, giving 6.7 g of a brown
30 scolid (yield: 58%).

35
40

45



25 sulfuric acid are then netered in, and the mxture is stirred at

for 3 hours. At 20-25C, 15 ml of conc. hydrochloric acid are

65C
added,7 dAd 2005

the m xture is stirred for one hour. 15 mM of water are added, and the
The organi c phase is

phases are then separated. Washing is repeated tw ce.

concentrated, giving 6.7 g of a browmn 30 solid (yield: 58%.

35 40 45 1 7

JAN 2005 W claim | A process f@k preparing 4-thioal kyl bronobenzehe
derivatives 5 of the fornula I 10 where: | 15 Rl is Cl-C6-al kyl,

in which R and R2
are as yleknaed: above, with a dialkyl 30 disulfide of the forrmula I

Cl- C6- hal oal kyl, C1-C6-al koxy, 1 halogen, k 20 2 25 |

R3-S-S-R3 Il in the presence of a nitrite and a_cat %&g%aéi'%ea sui tabl e
sol vent, and whersi Bok herdpalrang rattbbopAREE SRVt the conpound of
fornula'II'L§ FQHEQMQQSfl to 0.0571. 2, A process as clainmed in claiml.

wherefn t h€cataIYst used is
claim 2, wherein the copper

copper -powder. 40 3. A process as clained is
powder is renpved fromthe reaction sol ution

by adding an acid. A processjas clgined in any of clainms 1 to 3, wherein

the 4. solvent used i sBf
C1- C6- hal oal koxy, C3-C9-cyd
Cl-CgaaIkoxy, C3- C8- cycl oalN
radi Cal, g3 is Cl-C6-alkyl;
formula Il 45

where:

15 Rl is C3-Ceg-alkyl, Cl-Cs—haloalkyl, Ci-Ce—alkoxy,
' Cl-cg—haioalkoxy, Cy=Cg—cycloalkyl, halegen, .
rR? is C3~Ce-alkyl, Cy-Cg-alkexy, C;—Ca—c?cloalky .
Cy=Cg-alkenyl, cyamno oT a heterocyclic radierl,
R}  is C3-Cg-alkyl;

20 &f the formula

which ccomprises reacting 2 compound
R
Br R

puis
25

NH,

in which R: and

30 digulfide of the formula ITI

g5 ITI

in the presence of a nitrit
solvent, and :
compound of formula II is from 0.005:1 to 0,05:1.
2 A process &S =laimed in c¢laim 1}.

copper -PDWdEI .

A0 é. A Trocess a5 claimed in <l

1 c
remeved Srom tne reaction solution DY adding 8an a

A précess as claimed in any of elaims 1 to 3,
solvent used is she dialkyl disul

A5

It

22 gre as defined above, with a aialkyl

e and a catalyst in a suitable
wherein the molar ratio of the catalyst and the

id.

wherein the
fide of the formula IIl.

al Kyl disulfide of the formula X J-,

kyl, hal ogen R2 I S C1-C6-al kyl,
%2-Ep-alkenyl, cyano or a heterocyclic

whi ch conprises reacting' a conpound of the

wherein the catalyst used is

aim 2, wherein the copper powder 18
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of claimsva/ wherein the reaction is carried out at ter;e

v [ of
from30 to ?d‘&’&é“é A process as clained in any of clains 1 -?/E?Uijf\ffl\gzé§ei n
the 5 reaction is carried out in the pggsence of sodiumnitrite and

sul furic acid. 7. A process as.clained in any-of clai 1- erein the

reaction i s%cargi %’a"‘g 3P tcﬁg%%?cgsle%caélyof’%a&a@ - a_lrr%yl Wﬁ?[ﬁ Tl tt(r?}%et e, 8. A

process as cl ai RBEACFPaE FRTEREANRUY At FerpRERBPRERPS Lrom13eein i8R C 15

9. A process as clained in claim8, wherein RL is nethyl or ethyl. 10. A

process as gl ai pegrodesiaic1ghAbdBit anydofwbaehd R2 55 aheheleronyclic

ring. 20 &1. A DLOCERS, % CadbiRd L AhflicHelBrHORLLIdY Badlin Mk dS@AE0ALE,

i soxazol ine or | spxazolidine ring. 12. A process as clained 1n any of

claims 1 - 11 f8F %‘F’é’p%rar * 25 the foll owi ng conpounds:

4- et hyl t hi o- 3- (4, 5-di hydr oi soxazol - 3-yl )-2- net hyl bronobenzene

4- et hyl t hi 8- 3- fdpbeckdy drnicdaiazd| i:3-arly) oZ- el Ayhbrbrbehzeain 36

4- et hyl t hi 0- 3- £4¢ 1 &h yrQir$9%¥aZOht -13r Xhp- pResfRéd @ty By epobheazene

4- et hyl tlfal o- 3- %]4t§i€|%hydr oi soxazol - 3-yl )-2- et hoxybr onobenzene

4- et hyl thi o- 3- 3-he yl - 4, 5-di hydr oi soxazol -5-yl)-2-nethyl - 35

bronobenzene 4-net hyl t hi o-3-(3-net hyl --4, 5--di hydroi soxazol --5-yl)-2-ethyl -

br onbbenzen8- 4- AePhgtesh c:3-claimed hit -anysofi Ayaief sbxaol wheyedn Aldehoxy-

br onobenzene 40C;-Cg-alkyl.

4- et hyl t hi o- 3- (3- et hyl - 4, 5- di hydr oi soxazol - 5--yl)-2-et hoxy- bronbbenzene

4- met hyl thi - 3- (i -3 = 2= yl-hr be ; 1 1

4ot hyl 81 8:3- ? g%%%%% 3 el AACR HAEREn = 15 methyl or

4- et hyl t hi o- 3- BF8¥%azol - 3-yI ) - 2- net hoxybr onbbenzene 45

4- et hyl t hi o- 3- - (i soxazol - - 3-yl) - 2- et hoxybr onobenzene

4- et hyl t hi a03- ASpretdyd i s0xdadired 3iy|an?2 ofethylibs ahobenzeherein R2 is a
heterocyeclic ring.

20
11. A process as claimed in claim 10, wherein R2 is an isoxazole,
isoxazoline or isoxazolidine ring.

12. A process as claimed in any of claims 1 - 11 for preparing
25 the following compounds:

4-methylthio-3-(4,5-dihydroisoxazol~-3-yl}-2-~
methylbromobenzene
4-methylthio-3-{4,5-dihydroisoxazol-3-yl)-2-ethylbromobenzene

30 4-methylthio-3-(4,5-dihydrocisoxazol-3-yl)-2-
methoxybromobenzene
4-methylthio-3-(4,5-dihydroisoxazol-3-yl)-2-
ethoxybromobenzene
4-methylthio-3-(3-methyl-4,5-dihydroisoxazol-5-yl)-2-methyl-

3s bromobenzene
4-methylthio—3-(3-methyl-4,5-dihydroisoxazol-5-yl)-2-ethyl-
bromcbenzene
d-methylthio-3~(3-methyl-4,5-dihydroisoxazol-5-y1)-2-methoxy-
bromobenzene

40 4d-methylthio-3-{3-methyl-4,5~-dihydroisoxazol-5-yl)-2—-ethoxy-
bromobenzene
d-methylthio-3-{isoxazol-3-yl}-2-methylbromocbenzene
d—methylthio-3-(isoxazol-3-yl)-2-ethylbromobenzene
4-methylthio-3-(isoxazol-3-yl}-2-methoxybromobenzene

45 d-methylthio-3-(isoxazol-3-yl}-2-ethoxybromobenzene
4-methylthio-3-(5-methylisoxazol-3-yvl)-2-methylbromobenzene
4-methylthio-3-(5-methylisoxazol-3~yl)-2-ethylbromobenzene



4- et hyl t hi o- 3- (5- net hyl i soxazol - 3-yl) - 2- et hyl bronobenzene 1 7 JANJZ0QANS 7005
10 15 13 4-nethylthio-3-(5-nmethylisoxazol-3-yl) _2-nmethoxybronobenzene

4- et hyl t hi o- 3-, (5- net hyl i soxazol - 3-yl ) - 2- et hoxybr onobenzene

4- et hyl t hi o- 3- cyanobr onbbenzens

4- et hyl t hi o- 3- cyano- 2- net hyl br or{gbenzene. 13. A process as clained in
claim12 for preparing _ anzene

4- et hyIthi¢g?§ﬂgy4],biidLﬁlydsr—&iest3°%ﬂ3)‘—‘@) ﬁ%t%{tlhﬁ:rzgﬂ% éﬁ;g&& 14, A
process as C a&zr%ldtﬂ%g_gnys.&@ehﬁiiidmml-e?ce@ﬁ ng~et TH#HErein the reaction
s carried %0f T The presence qftet5-alkyl nitrite, wherein the

cat al yst | 3-TSpPET ﬁgﬁger, angd_wher ei.n 4 ienzenpper powder is rempved from
the reacti drmeBhyk TN By=4dd ig-an - aci d. 15. A process as clained in any
one of the preceding clainms wherein the_nolar rrg%jgo of the catal yst and
the conppung o6cEos my aldined $nfelri018159F P6°170271 20 16. A conpound
produced” by fthe. proc_e§_§ gJ %i_rifﬁd%%ﬁiggyam%eﬁfl)t—hme@yééé?ﬁ*%&né?ﬁ?'ms. 17. A
process as &MECRBHSGAT AT am 1 substantially as herein 25 described with
reference to Exanple 1 or Exanple 2. 18. A conpound .as_gl.ai ihnclaiml6
subst ant i aIdL Xg%%ggrg R 12 SESC nbedly winehof eflér 8ﬁ%"eeql8gE’§<garr‘%sg8 e%{l Exanpl e

4. - 1
2. 3Qa35%2 . .» +he presence of C,-Cp-alky
- ' is carried out in tae PI )
the reaCtl.on : powder' and whereinn the

izric i atalyst is copper
nizrite, wherein the © Y S aging an

i ion
copper powder {5 removed from the reactioen selutl

acid.
15

' i ne cf the prT
. rocess as claimed in a0y one :
H the catalyst and the compound of formula IT

eceding claims wherein

the molar ratio of
is from 0.01:l1 to 0.02:1.

20

; ] £ the
16, A compound produced by the process claimed in any one 0

preceding claims.

17. A process as claimed in claim 1 substantially as hereln

25 describéd with reference %o Examp;e 1 or Example 2.

18. A compeund as claimed in claim 16 substantially as herein

described with reference to Txample 1 or Example 2.

30

35

40

45




