WO 02/ 06211 PCT/ EP01/08238 1 Preparation of 4-thioal kyl bronobenzene
derivatives The present invention provides a process for preparing 5

4-t hi oal W b2/edrwbenzene derivatives. 4-Thi oal kyl br onobenzrOwEH&(8238t | ves
are useful conpounds which are used as internediates in the chemca
industry. They are suitable, for exanple, for preparing active conpounds
enployed in 10 the field of crop protlection, or else for preparing

phar maceutplh-¥t 86k | Ve scorpesnds eomebdieferchaatcadriarg products. WO

99/ 58509, for exanple, describes - for the case of the plant active
conpounds ocess. for reparln I SOX zoI|n 3-vyl.- . henzenes i n which
4- thloaIKJVﬁ? %ﬁﬁ%ﬂ% %ﬁ¥ef§ B AT EsY dr e TE8d 35 Htt %%ngglates for
preparin@‘%ﬁ%ﬁ@aé5¥}@%xm%ﬁﬁﬁ%ﬂ%d%“l?ﬁE%%@%ct|ve conpounds

(2-al kyl -3-(4, 5-di hydr oi soxazol - 3-yl ) acyl benzenes) are described in WO
908/ 31681 as-Thdphi ki Uatdnpeateve dornpatidss 2@ Thefypr icmpanhdpriciedses for
preparing #-d hiseal kyl hrermbanzede indenk Veldriesl shdlktas .t hBepraeess
described in 799/ 58509 .21 g, £HChRalbog] L2l I&lggnmﬂo%ag L RAJ igul ar

with respe ? proce of t.he reactyon urification or work-up of
t he reai& %% §%FE :ﬁﬁbggoﬁﬁ%%%gﬁegra?%E?ﬁgre?gr oflimted . 25
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derivati vé¥ &9/58beY atfareleyaimtee desgribes |t fiog hhe olisecPfofhe il apitesent

i nventi on daxipeovbiieoditls al hepnatdsee £pr epasatrion process for these
conmpounds. ; 3081 have f1ourg1 beaterddd $nobhaat 4J-$ha6£111@mﬂowb@1;pgr@ess for

prepa“ E%eél ilolh) %%53'%&rﬁ%@angs%t%%gaamé@e%@f Iflqlgrr%l_ig%% %al%lklg%&y? Br R2
01 C6- h | R LY RyTOmRRREE Cl- Kyl ’
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20 The prior-art processes for preparing 4-thioalkylbromobenzene
derivatives, such as the process described in WO 99/58509, are
technologically complicated, in particular with respect to the
process of the reaction and purification or work-up of the
reaction solution. These processes are therefore of limited

25 suitability for the industrial preparation of
4-thioalkylbromobenzene derivatives on a relatively large scale.

It is an object of the present invention to provide an
alternative preparation process for these compounds.

30

' We have found that this object is achieved by a process for
preparing 4~thiocalkylbromobenzene derivatives of the formula I

R

35 Br R2
s—Re

40 where:

Rl is C1-Ce-alkyl, Ci1~Cg-haloalkyl, Ci-Cs—alkoxy,
C;—Cs—~haloalkoxy C3-Cg-cycloalkyl, halogen,
R2 is C3-Cg—alkyl, Ci~Cg—alkoxy, C3-Cg-cycloalkyl,
45 Cy—Cg—alkenyl, cyano or a heterocyclic radical,
R3 is C1-Cg-alkyl,
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2 which conprises reacting a conpound of the formula Il, RL Br RR 51 \ Il
NH2 in which RL and R2 are as defined above, with a dial kyl 10 disulfide
of the fovou/es2ill R3-S-S-R3 111 in the presence of a niP€T/ERIIZISASA
catalyst in a suitable 15 solvent. Surprisingly, the process according to
the invention for preparing 4-thioal Ryl bromobenzene derivatives has,
conpared to tdieidd eoapsesedfrdalaeingi Drcompbund hef frblel ovtmgladrant ages: the
20 conpounds of the formula | can Ee obtai ned both in higher yields and in
hi gher purity than by using the preparation processes of the prior art.
Thus, for exanple, the conpoq?d 8f%—3,4-dinethylthiobronnbenzene can
using the process described SNV 58509 (cf. Exanple 25 therein), only
be 25 obPained in a yield of 41% dreas the yield in the process
according to the invention for prepaki conpounds | is at least 50% or
60% preferably at |east 70% or 80% e§§é£ially at least 85 It is
furthernore advantageous that a conplicated purification of the reaction

solution by fildrahionsofaldige 20, Gal abyshofamche aypimieddipiihe process
accordlg to the | \(/ientlonli:l ﬁp aieqﬁﬁg the processes of the prior art, a
better “tine ant® cefPfitie é%%P 2t achi eved in the preparation of

. A furtherd%gv tage Lh the work-up of the_ reaction
t that” ¢

t he conpounds I
solution consists in the f ring purification 351 of the reaction
solution by extraction, a considerably better phase separationis achieved

by addi ng yat@le t3ctbgcOTHaR 61 cPPas@naPhasS JGR_T ahi AN AGeMis nore
rapidly,-a phase boundary is nmarkedly better defined than in the
15 %%hﬁ &

processes the prior art. This likewi se results in a higher tine and cost
40 efficiency in the preparation of conpounds |. The conpounds of the
fornul a | BHOHELSGEr it ATREESF P IiFRerd frurthey inverslqrs fPhe case in
parti cul arpxdreEy,inon 4t beigrldkyd s ongienmedendet bratiees nhvent icompaté@ wonpound
Il is inittied IproeRasgedoftHogelberam,t ihe hboldakahy shdvahtaget tad e

sol vent poabdhd ARl bEi £ dcinlugnT addedeCoBtd MRUSLYH Ofn BALGAW $f.14Ehi S
process varlant, BagnepdditiQNehat 8GMGAL ALY NRHeSr : SUIAGL L 0P Qvenent

of product
P the prior art. Thus, for example, the compound

2-methyl-3,4-dimethylthicbromobenzene can, using the process
described in WO 99/58509 (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.

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
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SUBSTI TUTE SHEET (RULE 26) WO 02/ 06211 PCT/EPO1/08238 3 purity can
furthernore be achieved by carrying out the extraction in the further

wor k- up a¥ooties2pr oduct initially with concentrated hydrorél/@Poigosassi d whi ch
is diluted with water only for phase separation. OMng to the resulting

hi gher purity of the crude 5 product ®btained, it is possible to reduce the
overal | nuphertyotan athitttcamal-e pik iddhdatredvystoapsying dwoltaki agemmed iwar Ki ng
up the cofpauRdsultRELRA&AuBYot NE1PEOE8SS: 3660k Hl NG Wi@ht b@néél'y&r&ttle@n

T o ot DA ULAEL Yo AR 2 QEHU_@S 'ﬂlézgd'ﬂ&ewae% oﬂjgﬂtf%&r
preparatio f e co oun pr ovi an.overa ent 0 and

cost - ef f ec??%aﬁrl%es B st }bjr‘?@(? aBSVetﬁf r? d%lflf tion of
Rl - R3 Bamweequst ﬁhF?%%‘%ﬂrarltt he POTSIGWMPNEC Hed el“SVeCf,f sy qfs g

st rai ght - cmml@nabr]am@d:aahhylstgaméot\aw@glting @n@,arromkngg wwiciheas, for
exanpl e, neEdipdundet bybrepereEopy| the ipsopespydceordhng yto theohntemhtion.
tert-butylg,e %n{oxktpéulrazhgfxxavanﬁg%foageﬂ@ecﬂes 18k ¥enda LClngda@deyl , such

oS, O SIS e Chioude Pl sty VLo ULl o

.-b charn or branc C6- al kyl
group ié mﬁo&ﬁeﬁ Bove SWRIF2ReTS: partially or fully substituted by

fluorine, chlorine, bromne and/or iodine, for exanple chlorone- thyl,
di chl or oneThwy Iradticats| meronmetnkyl @bcp\rajdmon”e@ afindicfibmorome 25R% fppve in
trifluorongidilculehl enefddiapairs hydanidgehl or of | uor onmet hyl ,

chl or odi f | uor onet hyI 2-fluoroethyl, 2-chloroethyl, 2-bronoethyl,

2- |0doeigyé%lc§L£I%g %OgogEﬁ%ighfafﬂggné&%fﬂrgﬂgﬂg r%ﬂkyl group having 1 -

2-chl oro-2

5. 5. di chi of ocaf%Prlaor%%?fms' 555 o finkilen) BBy Lo phnCRFEIS e 30 ¢ hyl
2-f 1 uor opr BYRAEOPIL | HoPHRHopFOPTEA. diteF Hordirapy PTPen Y Idior RTe&ndpr opyl |
2- chl or opropyferedcehiarapraapyb, C2,Q@-dikshl osophopyl for2ekpapispr opyhyl,

3- br onopr oyl ,3n3p3obyl f liebeprYPy In-b3r 3l 3-idobtifyl | & apirepybutyl .
2,2,3,3p8-pentafl uoropropyl, heptafl uoropropyl,

i. gLL g%on?t fy&)” ﬁ%f% :le'{n,gr gﬂ%t ?yé%agijgég?% qup%gch%:grh%ecdh |COI‘(9 tamégl ?13&1

nonaf | uor oBUtSARE I8P LD F‘Y Fo %8 cﬁ‘ﬂrBfL?)

5-i odopent§1u°ﬁ}ﬁ&ec§hlwf@peﬁﬁf9mln% W@Fo%@é;ﬂer Brc?ﬂaéf\PéﬁeS? ]rorome‘

6- br omohexyihyl,6-dioHbbecmd tiyid Hoderaironetimhkex yiluorpee flarlondéflgogimeen t o

Cl- C4- haboahky,| trs@thoasmedhyar, 08kl dnd£1udPofk 10r anehvdo bt ehdaranet hyl

fluoronEth&ﬁlof@d&&%@&f%ﬁggﬁgly 2-fluoroethyl, 2-chlorocethyl, 2-bromoethyl,
2—iodoethyl, 2,2-difluorcethyl, 2,2,2-trifluoroethyl,
2—chloro-2-fluoroethyl, 2-chloro-2,2,-difluoroethyl,
2,2-dichloro-2-fluorocethyl, 2,2,2-trichloroethyl, pentafluoroe-

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-trifluoropropyl, 3,3,3-trich-
loropropyl, 2,2,3,3,3-pentafluoropropyl, heptafluoropropyl,
1-(fluoromethyl)-2-fluorocethyl, 1-(chloromethyl)-2-chloroethyl,

35 1-(bromomethyl)-2-bromoethyl, 4-fluorobutyl, 4-chlorobutyl,
4-bromobutyl, nonafluorobutyl, 5-fluoropentyl, 5-chloropentyl,
5-bromopentyl, 5-iodopentyl, undecafluoropentyl, 6-fluorohexyl,
6—chlorohexyl, 6-bromohexyl, 6-iodohexyl and dodecafluorohexyl;
perference is given to Ci-Cg-haloalkyl, such as chloromethyl,

40 dichloromethyl, trichloromethyl, fluoromethyl, difluoromethyl,

tyI,

trifluoromethyl, chlorofluoromethyl, dichlorofluoromethyl, chlo-
rodifluoromethyl, 2-fluorocethyl, 2-chloroethyl, 2-bromoethyl,
2-iodoethyl, 2,2-difluorocethyl, 2,2,2-trifluorocethyl,
2—chloro-2-fluorocethyl, 2-chloro-2,2,-difluoroethyl,

45 2,2-dichloro-2-fluoroethyl, 2,2,2-trichloroethyl, pentafluoroe-
thyl, 2-fluoropropyl, 3-fluoropropyl, 2,2-difluoropropyl, 2,3-di-
fluoropropyl, 2-chloropropyl, 3-chloropropyl, 2,3-dichloropropyl,
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trifluoronethyl, chlorofluoromethyl, dichlorofluoronethyl, chlo-

rodi fl uoronet hyl, 2-fluoroethyl, 2-chloroethyl, 2-bronoethyl, 2-iodoethyl,
2,2-di fl vooomedzyl , 2,2,2-trifluoroethyl, 2-chloro-2-fl uoPCBRER§08238
2-chloro-2,2,-difluoroethyl, 45 2,2-dichloro-2-fluoroethyl,
2,2,2-trichloroethyl, pentafluoroe- t#yl, 2-fluoropropyl, 3-fluoropropyl,
2, 2-di f | uor-gprcapyplr-ep?l 3-3ibrohbposmyir,opy B, 32:cifloveppopwl,, 3-8hd erwiprtepyl ,

2, 3-di chl ot opsaRyli1, SUBSTETEIFetHEE Lot Bpk&p20) nWO-821Q62bkopET/ EP01/ 08238
ﬁogog; gg;l %;u’orgm wmprzoggldg?ée%;gyt AL uemr%%ggyb %C%;L%rgétm

1-(fl uoro Osm E F ro et rofnoei%g) I40|f%me %bult)YIiZ %‘:)h }glr%fefbﬁt}ffl

1- ( br onofret HRACPUEY S no%‘%ﬁ’flna £ ey gbatyl, 4-chl orobutyl, 5 4- br onobut yl ,

or nonafl uorobutyl Cl- C6- Al koxy is a strai ght-chai n or branched al kyl
group havi@hgc61A1kcﬁcmarsbanstr&Lgih—ahalﬁwr éxanphed aigtyhogyourthzoxng

n- propyl oxy,- isS@REBENE OXMichNalyt ¥b©XekambS8PUlathRXy, d€hdsgft. - butyl oxy,
For - oxagpl L rERay . ﬁ%prmf”‘?yegﬁ%ﬁlg’ﬂy erlswgt%%}%“ B
i sobuty té oF Eb‘élg ehtyl%?’% %é i )¥p EX ST Al lﬁtgc al rFor
br anched J—‘é@ al k% fF}CBr@‘*EI'p fex ﬁﬁﬂ‘f‘ﬁﬂcﬁwe&e&ﬁ%%' vﬁjﬁhé’ﬁyv SHWHY&PFCV or
fully substserpomslony. fi-tawtivAexy chisphbiufsglody o herandpwryliosdi ne, for
exanpl e, fluo- ronethoxy, difluoronethoxy, trifluoronethoxy,

chl or odi f I@lar DBa1dd1R0ky BE OO Aol WAt OFRLhOXY, LRahd et @eLBRY koxy
2- chl or ggt fg Lo 5??4&1%&5%1&1%%0%“%%13& gkka&*ﬂhf%ﬁlﬁ%i/tuted

2,2,2- trlf uo- or oet hoxy,

G 11 tor oet Ayt omshs: ((hgeIns. SOT it aprogy Losios) £o capla ko~

pent af | uor“é‘é“e‘?th?éﬁ(y,d?f]ﬂﬁﬁﬂm@ﬁ o\ G PP TS TS E o xS 2K SRBHTROXY ,
3-chl o- r opropox proRodi Himmmoopdikyxy 3-2bfdnopraioxy, 2, hidirfdegbesyr opoxy,

2, 3-difl UOZW@mkyhoﬂyS-Ziii@HbGt]m@Empaxy,—d:?»fﬁ;o?roeﬁ:hbfcjfucﬂ’,@pI29'pDX3§CLu&—5
3,3, 3- tbbcf%&&%oPQX&’hlgrolz&E@u@ﬁth@ﬂco& Or PREOR%Y-2 , DePLAfloHBE BnoBF OPOXY,
1- (11 Uoro@t?j § L!:Ué’fﬁﬁ}o*}%&ﬁo (%hb%o{&ﬁlchﬂ&!' )euﬁ?)g&o BEL PR Y oe-

1- (bronone onpet orobu- _toxy, ut oxy

4- brom)but F%‘?%“o‘iﬁ’t g, S5 ]f"1°68P5°p?)’@’nt 3x§h£%r?ﬁﬁo§r°§f5en oo
5- br onppenf YXRPPOEYi 0doREIHBEPPOTd ST SNOPT YRA*Op e At BX LIB1oFPREPRIE XY,
6- chl or oheXoxydif6ubropodrexwxy 2. 3 6diddomeroxgoxy, dodedafdifdroheROXYOXY
per f er emBe3 | 3, Pitrenhl orofzorhyhat ol K Gxpensatlucaspk bt o micpox§luoro-
di f I uor omet Aok, t 1L Eu@srdnrelnpxy. £1eBl-es ogh:h} , UarQaEt Hims -
bronndlflL%H§¥Vﬂéh8ﬁ¥org%gﬂdﬁgi 1- (bromomethyl)-2-bromoethoxy, 4-fluorobu-
toxy, 4-chlorobutoxy, 4-bromobutoxy, nonafluorobutoxy, 5-fluoro-
pentoxy, 5-chloropentoxy, 5-bromopentoxy, 5-iodopentoxy, undeca-
30 fluoropentoxy, 6-fluorohexoxy, 6-chlorohexoxy, 6-bromohexoxy,
6—-iodohexoxy or dodecafluorohexoxy; perference is given to
C1~Cg-haloalkoxy, such as fluoromethoxy, difluoromethoxy, trifluo-
romethoxy, chlorodifluoromethoxy, bromodifluoromethoxy, 2-fluo-
roethoxy, 2-chloroethoxy, 2-bromomethoxy, 2-iodoethoxy, 2,2-di-
35 fluorocethoxy, 2,2,2-trifluorcethoxy, 2-chloro-2-fluoroethoxy,
2-chloro-2, 2,difluoroethoxy, 2,2-dichloro-2-fluoroethoxy,
2,2,2-trichloroethoxy, pentafluoroethoxy, 2-fluoropropoxy,
3-fluoropropoxy, 2-chloropropoxy., 3-chloropropoxy, 2-bromopro-
poxy, 3-bromopropoxy, 2,2-difluoropropoxy, 2,3-difluoropropoxy,
40 2,3-dichloropropoxy, 3,3,3-trifluoropropoxy, 3,3,3-trichloropro-
poxy, 2,2,3,3-pentafluoropropoxy, heptafluoropropoxy, 1l-(fluoro-
methyl)-2-fluorocethoxy, l-(chloromethyl)-2-chlorcethoxy, 1-(bro-
momethyl)-2-bromoethoxy, 4-fluorobutoxy, 4-chlorobutoxy, 4-bromo-
butoxy, or nonafluorobutoxy;
45
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roet hoxy, 2-chl oroethoxy, 2-brononethoxy, 2-iodoethoxy, 2,2-di 35

fl uoroethoxy, 2,2,2-trifluoroethoxy, 2-chloro-2-fluoroethoxy, 2-chloro-2,
2, di fl uone@bvneseyy 2, 2-di chl oro-2-fl uoroet hoxy, 2,2, 2-tri BOT/GPOIAISRIXY,
pent af | uor oet hoxy, 2-fluoropropoxy, 3-fluoropropoxy, 2-chloropropoxy,
3-chl or opr opoxy, 2-bronopro poxy, 3-bPonopropoxy, 2, 2-difl uoropropoxy,

2, 3-di f | uoTpEREEPXYalkdl 2s 3adiwhiubsdpropakpyr 8ubsSitutiefll aprpldydxy,

3,3, 3-tri Cf&rgj QﬁRiQngPQX-y 8 2a2bdns; Parhakkof @PrepaxYe, hapliabkeeyDpr opoxy,

1- (1 uoro- petdylo)s 2- éy&pgf%ﬁwexy ycho@lgtmr%gectl%zﬁ&c@ waew@e% 1- (bro-
h
romet hy 1) Brompe oy, & LU0 obUl oy, L eN oL ORlILRY 4 brom fiy oxy.

PCT/ Epoﬁo@zsfze egees PR ksHE6s| keﬂeetvenaﬁeuﬁs&@swe%&eé&%r Wit ilut ed
cycl oal kyl unsibsgriltabedg Bich 8s¢afporexamphe hexslopirapy Ex atysileperyxt opr opyl ,
cycl obut yl cyeystHezpent yl , cycl ohexyl, cycl oheptyl or cyclooctyl. Suitable
substituents are, for exanple: Cl-C6-alkyl, Cl-C6-alkoxy 5 or hal ogen;

preference 1%l yle&ﬁe 1§3a09 V& hea'chxim iy Fran&ﬁe lgmg §ig %ﬁueﬂ )ha%ﬁ!ﬁ& as,

£
for exagp ?c ? ent Is a
strai ght® c% § 2£ﬁrgggwg gﬁﬁgﬁ g@r b%%Qb Olac% cafbon At o,
wher ei n t eeHods #oBbher | sgulcécafe%"%t@ﬂaﬁé %o?lt %&tlﬂﬁolb&sleﬂﬂoﬁ viuch as for
exanpl e et hamthyletbenyl erbutept1-vi- demephetpreapl-eput el 2ypethyl-
1- met hyl propep—-leren-1y1, Zparehyl -vpr dpmetbpt +but-1-penat-erk,| 2yphethyl-
1-met hyl - bytelrem-h=y, A{&Mﬂmmt-eh engl - m,,z—alﬁeﬁﬁm but-' -en-1-yl,
L &%1%509 {ylerhé Yle m!atlx' pekrTEL 1[0 eflehe)
2- math ,3§( Eg j thmIf AN _e{|3l,
12d|rret ?rbt‘lenﬁ}’ - eBuY A -y P
PR A S SRR ol e 6 i b
but - I - en- | 23~ dineshitybbiut Ltened- Ilyl3mﬂ~d1methmﬂbu3rﬁeﬁhy1 20 érgbhylen-l-yl;
Hal ogen i sbiit-tiofdnhre-vThl Drdthe] bht edarel-ivh EariHecblyar2-efdtdrilae or  broni ne.
25 "Het gpogySdiicmingy1is a saturated, unsaturated or partially
unsat urated heterocycle having 3 - 8 ring atons and one, two or three

t P f I
%Y%ﬁ”cont%e#ogaen a St SO D B G BFOBRE"" it PAGE e Br ef s difce i s
further nor@¢iven to heterocycl es

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 atoms. 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 nitrogen 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—Cg—alkyl, C1-Cg—alkoxy or halogen. Heterocyclic rings suitable
for the purpose of the present inventlon 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-dihydroisoxazol-3-yl or 4,5-dihydroisoxazol-5-vyl.

45
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30 having 5 or 6 ring atons. The heterocycle can be attached to the phenyl
ring via any site on the heterocycle, for exanple via a heterocyclic
nitrogenwonyo@iobm or a carbon ring atom The heterocycl PET/aP&/08238
unsubstituted or nono-, di- or trisubstituted. Suitable substituents are
radi cal s which are chenmically inert 38 under the chosen reaction

condi ti onsThs yalvcass daroredanpte, thelinGenalkylis CtefE-addlkoxyicablralfogen.
Het er ocycCl p£edday Sthdpdl® oFOthd hrRULROBE Wierbhe PHLSRALIhGVENtHHRN are,

for exampl g,pdhe ef'lggli)%”a{ég et srocycl es: pyrrolyl, pyrazolyl, imdazolyl,
oxazol yl, T soxazol iazolyl, thiadiazolyl, piperidinyl, 40 norpholinyl,

oxazinyl _ i soxazol i nyl 1 i soxazol idinyl, etc Preference is given to the

fol | owi ng Fiet er6CychEerl i SaxeodiyrY | SokazolG IR KBE i%h0F2Bf i di nyl, in
particul arR? 4 %r-dish%ﬂﬂdl s GrafolalFowy, diz—£ssexdidniddi s@é@é@oPrSayhetezFP"
SUBSTI TUTE SHEE_\TcJ(:RUh:Ed%alV\D 02/ 06211 PCT/ EPO1/ 08238 6 The process
accordi ng o thed.nyention is preferably suitable for preparing conpounds
of the fornmula |, wherein the neaning of the substituents is as follows: 5
gi %_ g’i‘(y, ];&?%éggesai:co%%{z%? gg t%e 1¥1(\:r| g\?‘l k}%/li’s 1@% gjl?a}r}d&yrés- Jc.%a]?q_Ge %kyl

Cl- C6- al kyPLePRFiPHeC B‘F%?}E?f 8&c %|fr?g<m%at%e "YW@hFlU?? |n?aﬁF%$e‘?%6:Ih§?

sui tabl e fewbstitagati vy icofpdimadkpt . tvefesphiy £1C2vibdwai nespreirddni ng of
the substhétterit. R3 is Cl-C4-al kyl, preferably Cl-C2-al kyl, especially

met hyI 15 The process according to the invention is pref erabl y suitable

for Fgaf‘ﬂlé‘lg)xto%%sfsoéﬁy dlgl ngqﬁvgﬁti&? J_stE)FnyérAbly suitable for

4-met hylt hi o g r,0l soxazol & % énzene
4- net hylthﬁ’re%arﬁlﬁlgS hydrSe8% a3 oém V) © t?%y%ﬁ“%rmbenzene 20
4- et hyl t hi o- 3- (4, 5-di hydr oi soxazol - 3- yI)-2 met hoxybr onobenzene
4- et hyl t hf-oes-hy4 tBidi by O0F Gslokadoripxprpl 23 st hoxry e inbureropenzene
4- et hyl t hi-ens:Hy3thebhy ¢4,55-ddhgosioi saxaz 63 —10k)\H2)-e 2hpEbtopnldbeonere benzene
4- et hybp hi Oned-Hy 3 trebhyl ¢ 4,550 hhyes 0 50%82 08 =ybr)yl2)-mdt Bé:ARmeren - &5 benzene
4-met hyl t hp gz 3~ {3+ HRLhY! (A,5258h Dy AS QU 39%87 08 =)V b) 2 2n ORI bht GIPbENZENE
4-methylthio-3-(3-methyl-4,5-dihydroisoxazol-5-yl)~-2-methylbromo-
benzene
4-methylthio-3-(3-methyl-4,5-dihydroisoxazol-5-yl)-2—-ethylbromo—
25 benzene
4-methylthio-3-(3-methyl-4,5-dihydroisoxazol-5-y1l)-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-methylthio-3-(isoxazol-3-yl)-2-methoxybromcbenzene
4-methylthio-3-(isoxazol-3-yl)-2-ethoxybromocbenzene
4d-methylthio-3-(5-methylisoxazol-3-yl}-2-methylbromobenzene
35 4-methylthio-3-(5-methylisoxazol-3-yl)-2—ethylbromobenzene
4-methylthio-3-(5-methylisoxazol-3-yl)-2-methoxybromobenzene
4-methylthio-3-(5-methylisoxazol-3-yl)-2-ethoxybromobenzene
4-methylthio-3-cyanobromobenzene
4d-methylthio-3-cyano-2-methylbromobenzene
40
The reaction of the compounds II with the compounds III is
carried out, for example, using the following process steps:

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- et hyl t hi o- 3- (3- et hyl - 4, 5- di hydr oi soxazol -5-yl)-2-et hoxybr ono- benzene
30 4-net hyl t hi o-3-(isoxazol -3-yl)-2-nethyl bronobenzene
4- et hyl ™0 02/@241 soxazol - 3-yl ) - 2- et hyl br onbbenzene PCT/EP01/08238
4- et hyl t hi o- 3- (i soxazol - 3-yl ) - 2- met hoxybr onobbenzene
4- net hyl t hi o- 3- (i soxazol - 3-yl ) - 2- et hokybr onbbenzene
4- met hyl t hé@muhb- met dryd itexdzehl Stad,) wRidetdipulreneberizererdss as
- net hyl t hiOr@m5- gBE h:»ﬂitacam;o&na?fgséla) 2redhHr 0BROENZEMAs ended, the

j o ¢ Elgac% gogl ad:e D2g L o &1 4 ;%Fe% Oxé%sgg%rg%g}a%@ Removal
O

0Bt
I,soxaz
4- et hyl t h? C)?QEELY tm)lt?eﬁf%g%r Y afio- 2- %\%Fﬂy‘l"btl_’}brmbenzene
40 The r 8abRQERIGE ertdTofesuREITR e BYERCERPTESNBELA R 19 fHE1C 3fitd ed out,
for exanple, using the follow ng process steps: The conpound I, if
appropri at eatmigetibely wiitaihe dasallfdtd@eatd |gopterapcadat ysid, 1h5r<_i;arﬂ:1d ally
charged as,@ $Qfaulik0RoRs- %9@%1&9; lc'&pﬁer sdH tabl §u§19|av§ntf09re§£{§&@t

m xt ure a dna
or o1 o1 £ o0 S Gt 4 JoplEr pREdRte Rt iR B0 L BARSlhcd
PCT/ EPO 0%?3%“’9? EBn‘b%Jd?‘?d PPPahd® & di sul fide, which sinultaneously
serves as solvent, are initially charged. After the reaction has ended,
the reactPortakdleunionijes woekedoapi b ¥ r@mevkng tHe idaral ot exRewdeal  of
t he cat al ystbus/lphetesad) y(ieal sl dittriby extiattbatyMditStenosgani c
acids, for cle)t%nai@ylhmrn@ebh@ég C gl dxfplhuyi enfidcor Pagtdadliae! Yor
sul tabl ¢5catalys! 5 o%ﬁ%epg SEGRLNORAAN! oL QHOARL fIpNO- OF
di val en g}g , rrg gg er copper
broni des of %bﬁ@rta ul f%"tc 2f &P Jr‘ﬁ‘hé‘é ey é’ ﬁSJtIB“li& gt %Opper powder .
Sui t abl e nP¥eiqrEgcar &S oF g E0CAETBIA Kyt CatPtkrt g3t HEPSeRAMBIELtA- but yl
nitrite, (s$ssafpkmntheidmupr of eflte Blkplimetralise oroslka3ingseat Kyl
di nitritespefdis.exanpl ety epnsedodiokat di thd miteitoOruskd Ast&ite salts
ffomtthgéPléj% gixyheiakkabi Mt akampie al Rl Neni @ardd) r(@g@ia'gnylsuch as

Sé‘i’d'cgmalr‘;(;{l =t oROLESSIA Lﬂ“tpgtﬂi xg] tsplftﬁfgﬁoqﬁx%? Fgrgi&fl% 8m19{> Bt ol

Trites it r
or al kal i nEh%éHtﬁl ﬁe‘f%ﬁg i8R 3 ]f)aaﬂrjt F‘@G?g DG ng?l’tp e}iaﬁ’é’ fi P71 used is
a 20 Cl- CenhifdHe-nitrite, for exanple n-butyl nitrite, (iso)anyl nitrite
or tert.-butyl nitrite. In another particul ar enbodi nent,
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 out 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 IT
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.
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the nitrite used is a alkali netal nitrite, for exanple sodium nitrite. 25
The reaction of conpounds Il with disulfides Ill in the presence of
nitriteswe@ovemii ed out in suitable inert solvents or sol RENVEPOINSRISUN €S,
such as dinmethyl disulfide, esters of acetic acid, for exanple ethyl
acetate; aronmatic conmpounds, for exanpl e benzene, toluene, chlorobenzene
or nitrobeflreneachabogeines ddrathanssctiion oBCompanpie ethyhene chloride or
1, 2-di chl oqnatllraaes Par tiscul ar 1prigfheisenpecfsrayilyen o8 didmeishyl di sul fi de.
The reaction is carried out at tenperatures of fromroom terrperature to

the bOI|IF%kégy Q%mgé V@QE él p@ﬁ ,ﬁfﬂéﬁét ggn %kryéggz %i
‘?’h”ﬁn s

preferab A at ar
parti cul Ar- BHBIaenE Scﬁhvegn af’“é@ ‘fw_ l]il% eﬁnﬁ)r%lﬁfl

case, the %r?p%’tcep‘ér%‘av&htué]&ééu§?‘§uqe€rr69%%151flf%mprﬁée¥ﬁé:er ééc?i%?iﬂ s61 uti on
by addi ng ¢ommlgari ceneval ganicbe azdldentioby ekl ahyelr oci dsi theei d or
sul furic asédhibAbt eo tdee weenpoude gdodubasas eactedd Wwhtfudtdierdsabkylidi sul fide

11, the r@wlao%@eﬁetht@ FuBBh&€ixbalcs i 8d0est grdphhendriadiuke is stirred
unti | Ege(g&& &Aﬁg &%@%@%&ﬁ@iﬁ&" 'rbée%SElQé%Seo' Lyveds Lfitd) spganner, the

conplica e,catal romt reacti on "8l ution by
filtrati onP* béna%l%%’c'f P&l “SHEET (RULE 26) WO 02/ 06211

PCT/ EP01/ 08238 8 The reaction tine for the reaction of conpounds Il with
di sul fi desId |d preférred Z2riodinenpr efter abhget -us@dhbor stheAfreertiemmval  of

t he cat al ysémpduresproduicth canlkel i Gclatrededyar meRAYL Ngetddiensoliesd and

| ow boi h5ngh1e0MRRNERESh t}yetcylshhki:@éésoan Ohe CORGRRALEALE QN HeRder sk aguiced
pressure. [FI &f ‘%I CRE8 '&@'C‘é%g gﬁa fﬁo TR ehe { € 'T@V%%a]? ed z&eog%%héé?%&]fy .
dlstlllatlon ? hén e a % Z

further stEps h CIOWte?t CBFaJtﬁf?et Fift he ar"é’&é??% tef o §f E%??'nfnfctu ve
10 conpountle @leéé&ifiaes%(ﬁfmrﬁﬁdl Beerihod 4P eBinwyrest §opleWs VoUKE: product in
an appr oprpefemgigef rom i rpnefes ried tewbbdinentPart heutesagertevgeck fisr t he
reacti opoodiverD FROENUSr1dntMvhBrdi ek i sdi 51kl i THaS sarecdalddatil caRéAhs IRt tTi t es
or 15 alkalinaeatt haﬂ@trfg o@htewé&sfén@st hee piRsenas Qdudddenat e ds. To
this end, {he ttlorllipogn |d%edn££| Cy CQ?chge rgg gégﬁ{]a\g hhec thedisul fide

1, acatacf rirate, turels Stirred

for fl’Oﬂ]l%F%%Qﬁfpgg %% Q%Q%n ﬁ8u?§1ng solutlons of so lum nltrlte or

potassium nitrite. A mineral acid, preferably concentrated

25 hydrochloric 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
C1—-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 C1-Cg—alkyl nitrite
and, 1f appropriate, a solvent, for example the disulfide 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 ig 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

SUBSTITUTE SHEET (RULE 26)



preferably from 15 mnutes to two hours. Particular preference is 20 given
to a variant where the disulfide Ill serves simultaneously as solvent, and
no ot her wObveqs are used. An aqueous nitrite solution PETER&ms2itded at
20C - 80C, preferably at 40C - 60C. Preference is given to using solutions
of sodiumnitrite or potassiumnitri?e. A nineral acid, preferably

concent r atledi2Ehhpdiocddist ior sel thwic sgiflurpreisrplly jeondeakradedd at 20C -
80C, prefleradddchlarib0fzi+d.75C. The reaction tinme is 1 - 12 hours,
preferably 2 - 8 hours. Work-up is carried out, for exanple, by extraction

Sul Tur i o et ol £l égl%%ge‘??éat%ﬁg ﬂéﬁ% B B R et
preferreaal@ﬁﬁ@&?ﬁﬁﬁtth?ﬁgsﬁga en}f PoroY &Y SF% % shhe

1561 8 co ounds | |
with di al KT @iaShipg dege rarf@roﬁijaff‘ﬁ’ke et es- o RFtRFTRiIELLer 6 ‘é%ﬁ?plog
n-butyl nitydrtexidei so)amdnsit Like SBigmhydrexidsut Jihiaklie dorTo this end,

t he compourgkdyistiasliphtial laye, char gegnblget tdlefensl dbh Bdiezedesul fide 111, a
cat al yst and if appropriate a solvent, and the mxture is stirred up to

f our y ul e iven to
a vari an gr e%t t}ﬁ) %guﬁwég%ge gi%rr@m&aﬁg%u&i% S gﬁglé%ﬁcgent and
no ot her s%&t Us &y ﬁ‘éa?florbé’fa?]r? ELPFe 1%:Ci“ml Fmé S‘l'l*oprl ate, a
sol vent , f%@Xfe%aﬁﬁFemtl hetel 4t Fhelecqmtext| @f e Fuabiaed %&nvgaél%pc,for

pr ef er abl ypredpa40@g- aZ05e espwoiads y THEELF0Rd Phef ceagivieon sodivieent o add

t he Cl- Co-wthidH cohtaihe componatt &f stleveébimuikha,r eattbhomitliuaedi ®ith 5- 12

hours, pgefgraldy sé@véntgs hodr $n €sPeGlahby Y &RAUES. 2 HiRRt Be1hERRL | ON

mxture is Icoc'e tfeﬁﬂsrgfw%s V!Htlfe ta%ef@rr teqsog& for
| 1 i
SRSl ?un;o rac 'O” i oo FEPCBLTT L8338 &0 a%%ﬂ%ﬁ%‘é aci d

or sul furi Jée%bjitdngpiféﬂg@%ld}réﬁﬁbérﬂrr &ted "PdriGER| bR c'“eaitl gterurt
purifi catimoroafsst.he crude product is carried out either 5 by vvashl ng the
resi duezobt ai ned or by crystallization. Suitable for washing are, for

exanpl e, wat el HorWales- éﬂkﬁﬂlﬁleﬁts@ﬁ et 8rofesdlydnexéspaRlaubEonse |ike
sodi “”hydr%ifgﬁ] Sy &&9' 1tﬁ£€&f t%lngié%dg ;Ig%lizofra%é”{?k% d @ uene

o or e P thdud- P 5 P FF TG0 W FY2RL Lo EHCERORT B t he

next react{eRHEEepornit e Sééﬁi’léx‘?XQﬁsst Herf &e tahsiutcenbet®li-on for
25

In a preferred embodiment of the process the dialkyl disulfide of
the formula III is used in excess with regard to the compound of
formula II. Especially the dialkyl disulfide of the formula II is
used as a solvent.

30
In a preferred embodiment of the process the catalyst and the
compound of formula II are employed in a molar ratio of from
0.005:1 to 0.05:1, especially from 0.01:1 to 0.02:1.

35 The compounds of the formula II to be used as starting materials
are known from the literature and/or commercially available. They
can also be prepared by processes known per se, as described in

more detall in WO 98/31681 or WO 99/58509, for example.

40 The invention is illustrated in more detail in the embodiments
below.

45
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preparing active conpounds. To this end the reaction solution, which
contai ns conpounds of the fornula I, can be diluted with 15 further

sol vent s ve@d2/0621t hi s manner be used as a crude sol ution POT/EPOI&SRAISXt Step
of the process. Alternatively, it is also possible to concentrate the
reaction solution and to transfer thd0 resulting residue directly or as a
melt into Etpodexf step of the process. 20 In a preferred enbodi nent of

t he process, the conpound of the fornmula Il and the nitrite are enpl oyed
in a nmolarsrt@fisgofb-1-khithy1t8-AedndthiBBh&hFT)i-1€ 581 Ry AlsalbhYoeapl oyed in
about equinolar amounts, or in a slight excess (up to about 5 nmol%. 25 In

f f h h | fi.d he f |
NP E S T & HEES i PE Y e Gl pr S gy e o
Especi al | W?‘H@fléiﬂéﬂlkw cﬁ5s7uF“f5| ‘El% %ppteﬁep?‘ﬁﬁla& | £09G m1u§5ddé?§e‘§w§ol vent .

30 I n a préfsrifddeenpodiniineldy ehprgsfocewsr tthestaedlgfsongnloehe 4%@npound
of fornul ay ldf areuepbloiyted tenage mMetaredath ;tof58F66M, GAObhd mikthr@5id,

especi al | ysf :0m30uRtil dre @cBetion I2sThenE P RUAESe©fod havbae mul-a3 |l to be
used asy éttﬁéﬁfﬁg t 6'?5!"% e 1#1“%‘@%&9”11{3)&%&11@&%1% gqafl Aggeq,

oo ot B P o R AT over bey UERTREeq B RERRESUIE Per

exanmpl e. 4FFTHECPAY eMRF oS §hPF?%|sat%ltEflnlSnel??ﬁtaéeﬁet"%ﬁthinﬁ LR ef WATGEent s
bel ow. 45 StURSTI TWEEOSHEET PREEE 26 )conoenRraeel 19bPCiMERGIY- 88238 10

Exanpl e 1 3edBrcBr qpbePd meddyl. - 6- met hyl t hi ophenyl ) - 4, 5-di hydr oi soxazole 5
114.7 9160.45 nol) of 4-brono-2- (4, 5-di hydroi soxazol -3-yl) - 3-

met hyl ani lllll)FaGEﬂ 854 ng of copper powder and 1000 m of dinmethyl disulfide
are initi arged Over a period of one hour, 49.2 g of n-butyl
nitrite are rretered in at 58-65C,_and the mxture is stirred until the

reaction his(ydiFemeo? CHRNErPoRe FapdiR ophengl )Tt Rott8ydr #sczpz95e, 130 i

of conc. hydrochloric acid are added, and the m xture is stirred for 20 -
30 mi nukes10 B0 35l 3 ofmewElt ef 4abﬁomdmed,4,amﬁw@eombmmeyuhem- separ at ed.

Washing i spdeRAahedine, 67.3 mg of copper powder and 58.5 ml of dimethyl
disulfide are initially charged, and the mixture is stirred for
one hour. At 50°C, 9.05 g of a 40.4% strength agueous sodium
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 solid (yield: 58%).

35

40

45
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tw ce. The organic phase is concentrated, giving 114.4 g of product

(yield: 89% . 15 Exanple 2

3- ( 3- Browe B2/e@thyl - 6- net hyl t hi ophenyl ) - 4, 5- di hydr oi soxazbCBEP@M82B g ( 35. 3
mol ) of 4-brono-2- (4, 5-di hydroi soxazgl-3-yl)-3 nethylaniline, 67.3 ng of
copper powder and 58.5 m of dinethyl:'-1 disulfide are initially charged, and
the mxture is stirred for one hour. At 50C, 9.05 g of a 40.4% strength
aqueous sagk whaini:trite solution are added. At 63-65C, 6.96 g of 25%
strength 25 sulfuric acid are then netered in, and the mxture is stirred
at 65C f 3 t - _af g i L.

added, a ihéb%%g?ﬁfé Féfé%%%?g%§?g%t%ﬁgg%%%¥é 15&%59%?éﬁ%?g?bgggégadded,
and the phases® reetﬁ8ﬁm%é%arated. Washing is repeated tw ce. The organic
phase is concentrated, giving 6. g of a brown 30 solid (yield: 58%. 35
40 45 SUBSTI TUTE SHEET (RULE 26) WD 02/ 06211 PCT/EP01/08238 11 W
claim 1. A process for prdaripgd-ttifoal kyl br onobenzene derivatives 5 of
the fornula | R1 Br Rz 1 10 PR3 where: 15 Rl i s Cl-C6-al kyl,

Cl- C6- hgjoal kyl, C1-C6-al koxy, C6- hal oal koxy, C3-Cg-cycl oal kyl,

hal ogen, R2 is Cl-C6-al kyl, Cl1~€6-ar&ex® C3-C8-cycl oal kyl, C2-C6-al kenyl,
cyano or a heterocyclic radical, R3 is Cl-C6-alkyl; 20 which conprises

reacting a conpound of the formula Il, Rl Br R2
where:
15 Rl is C1-Cg—alkyl, Ci1-Cg-haloalkyl, C;-Cg-alkoxy,

C1—Cg~haloalkoxy, C3—Cg-cycloalkyl, halogen,
R2 is C1-Cg-alkyl, C1-Cg—alkoxy, C3—Cg—-cycloalkyl,
Cy—Cg—alkenyl, cyano or a heterocyclic radical,
R3 is C1-Cg-alkyl;

20
which comprises reacting a compound of the formula IT,
R
Br R2
25 IT
NH,
in which R! and R2 are as defined above, with a dialkyl
30 disulfide of the formula IIT
R3—S8—S—R3 IIT
in the presence of a nitrite and a catalyst in a suitable
35 solvent.
2. A process as claimed in claim 1, wherein the catalyst used is
copper powder.
40 3. A process as claimed in claim 2, wherein the copper powder is
removed from the reaction solution by adding an acid.
4. A process as claimed in any of claims 1 to 3, wherein the
solvent used is the dialkyl disulfide of the formula III.
45
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25 1 \V IT NH2 in which RL and R2 are as defined above, with a dial kyl 30
disulfide of the fornmula Il R3-S-S-R3 IIl in the presence of a nitrite
and a catve0yyo62in a suitable 35 solvent. 2. A process asPCl/apom$23sn cl ai m
1, wherein the catalyst used is copper powder. 40 3. A process as cl ai ned
in claim2, wherein the copper powdeld s renpved fromthe reaction

sol uti on by. addlinnpcagsass dclafmed provesofasielns ded An wrgradh €haims 1 to
3, wherein thereszalivant s usetries bhe i alekpbratstds iodefobm tIte thol i@ 11 .
45 SUBSTI TUTE SHEET (RULE 26) V\D 02/ 06211 PCT/EP01/08238 12 5. A process
as claimed;in ?'1%9 a(le eien b D rleacgl o‘phéljselqlaq__ﬁéed out at

o] er

terrperatures rocess as cl.ained 0 ai ns
1 - 5, wherei m3HeHE réic‘féi”a:ﬁ c’}‘l}élrjf“'ri1 Cobt T A %%é’fp?gsjéur%e %FXtedan
nitrite and sHHfOEAE 88+ 7. A process as claimed in any of clains 1-5,
wherein the reaction is carried out in the presence of a Cl-C6-al kyl 10
nitrite. 87. A proeressasscéiimed in any odf ctaahsrsl-b, - wHeraherntden RL i s

Cl- C6-al kyl . 115ea%t1/anp&90@aslsri@a eli8i IR d HeNpebgdnas otWherpioy-Rikys net hyl or

ethyl. 19. A % as claimed in any of clains 1 - 9, wherein R2 is a
het er ocyclic rlng 0 11. A process as clained in claim 10, wherein R2 is
an i soxazol e, isoxazoline or isoxazolidine_ring. 12. A process_ as clained

in any of &l aifPrrcesgias oﬁ’la&l“’éﬁaﬁprﬁ’y pas3 f’P‘l@ll\‘%IJi ow’ ng"ReriduRdsts
4- net hyl t hi o- 3c(Ls5atkly.dr oi soxazol - 3-yl ) -2- net hyl br onobenzene
4- et hyl t hi o- 3- (4, 5-di hydr oi soxazol - 3-yl ) - 2-et hyl bronobenzene 30

4- et hyhshy 0- 3x (FhRedikhy 8T @ Sa%az oh - Srakh) 82- whstdiex xbr osmhanzens:
ethyl.

10. A process as claimed in any of claims 1 - 9, wherein R? 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-dihydroisoxazol-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-

35 bromobenzene
4d-methylthio-3-(3-methyl-4,5-dihydroisoxazol-5-yl)-2—-ethyl-
bromobenzene
4-methylithio-3—-(3-methyl-4,5-dihydroisoxazol-5-y1)-2-methoxy—
bromobenzene

40 4-methylthio—-3-(3-methyl-4,5~dihydroisoxazol-5-yl)-2—-ethoxy-
bromobenzene
4-methylthio-3-(isoxazol-3-yl)-2-methylbromobenzene
4-methylthio-3-(isoxazol-3-y1l)-2-ethylbromobenzene
4-methylthio-3-(isoxazol-3-y1l)-2-methoxybromobenzene

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

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

4- met hyl t hi o- 3- ( 3- net hyl - 4, 5- di hydr oi soxazol -5-yl)-2-nethyl- 35

br onobenxeae2/de2met hyl t hi o- 3- ( 3- net hyl - 4, 5- di hydr oi soxazol PEFEP)H@238t hyl -
br omobenzene 4-net hyl t hi o-3-(3- nethyl 4 5-di hydr oi soxazol - 5-yl) - 2- et hoxy-
br onobenzene 40

4- et hyl t hi o- 34-(IIB=—tﬂ$&?t1h§lIL0743;ﬂ%ﬂh?hybiw&z)éﬂﬁﬂy)ljl-zeéhﬁwom@béﬁﬁ%zene
4- et hyl t hi 0- 34-{nieatyazble-B-y(5-m2thel tyddazoipbeynerte-ethoxybromobenzene

4- et hyl t hi 0- 34-(heSoXAZ8E 6-33 W emdvebiyhdierebenzene

4-methyl thi o- 34 (rﬂeﬁ:%ial_%ﬁﬁ %yégan% pELDOXYBL ORDRENAGRE 45

4-nethy|%h| I soXazo ) - 2- et hoxybr onobenzene

4- et hyl Thi o- 3- (5- nethyllsoxazol yl)-.2- met hyl br onbbenzene

4- met hyl t htd- 32 (BFAFEERYRF sobeaFEr- Bnyﬁrgal?‘ et h‘§%r¥ﬁ8&€h’i%ne SUBSTI TUTE
SHEET ( RULE 263-n0he2t062413- HCHEPOYA 08 ER8aze8-3-y1) —2-

4- et hyl t hi 0- 3ndtBrymeirbpbb&oxarql - 3- yl ) - 2- net hoxybr onobenzene

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

4 thyh hi o- 3- cyanobr onobenzene

4- et hyl't hi o- 3- cyano- 2- net hyl br onobenzene. 5 13. A process as clained in
claim12 for preparing 4-nethylthio-3-(4,5-dihydroisoxazol -3-yl)-2-

nmet hyl br onobenzene. 10 15 20 25 30 35 40 45 SUBSTITUTE SHEET (RULE
26) WD 02/ 06211 PCT/ EP01/ 08238 14 Preparation of 4-thioal kyl bronobenzene

derivatives Abstract 5
15
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A process for preparing 4-thioal kyl bronobenzene derivatives of the fornula
| RL 10 Br R2 1 $- R3 15 where: Rl is Cl-C6-al kyl, Cl-C6-hal oal kyl,
Cl1- C6- al Womy2/062Q1L- C6- hal oal koxy, C3-C8-cycl oal kyl, hal ogeRCT/ERP1/(18238
Cl- C6- al kyl, Ci1-C6-al koxy, C3-C8-cycloal kyl, 20 C2-C6-al kenyl, cyano or a
heterocyclic radical, R3 is Cl-C6- alll@yl , Which conprises reacting a
conpound of the formula Il, Rl 25 Br RR ~ 1l NH2 30 in which RL and R2
are as defprnacgrabove, oMa-thaodlafkydomodesddd derafatiees ornmula 11 11 | 35
R3-S-S- R3in the presence of a nitrite and a catalyst in a suitable
sol vent ig desctibed. 40 45 SUBSTI TUTE SHEET (RULE 26)
5
A process for preparing 4-thicalkylbromobenzene derivatives of

the formula I
R

10 Br Re

s—Re

i5 where:

Rl is C;-Cg—alkyl, Ci1-Cg-haloalkyl, Ci1-Cg—-alkoxy,
C1~Cg-haloalkoxy, C3—-Cg-cycloalkyl, halogen,
R? is C1-Cg—alkyl, Ci-Cg-alkoxy, C3-Cg—cycloalkyl,
20 Cs—Cg—alkenyl, cyano or a heterocyclic radical,
R3 is C1-Cg-alkvl,

which comprises reacting a compound of the formula IT,

R1
25
Br Re
II

NH

>
30
in which R! and R? are as defined above, with a dialkyl
disulfide of the formula III

35 RB—8&—S—Rs : ITT

in the presence of a nitrite and a catalyst in a suitable solvent
is described.
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