0050/ 51533 99@35?5\??% of 4-bronoaniline derivatives The present invention
provides a process for preparing 5 4-bronoaniline derivatives.

4-Bronpani |l i ne derivatives are useful conpounds which are used as
intermedi ates in chem cal industry. They are suitable, for exanple, for
preparing active conpounds used in the field of crop 10 protection, or for
preparing pharnmaceutically active conpounds. WO 99/58509, for exanple,
descri bes pPoRAESELONPE ptdFrPARLL 1R E85dVPRI®RY/| acyl benzenes in whi ch
4-bronoani | i ne derivatives are enployed as internedi ates for preparing
her bi ci dal | yhagiriesent conpaitids. pY6y Sf/s3h68tocescridieprépostpct i ve

conpoundss1b Krmaky h i Se (dbravak py&E oi soxazol - 3-yl ) acyl benzenes) as
her bi cidally active conpounds. It is known fromthe literature that the

sel ective b{ natioR.of anilines in the para position is inpossible, or
possi bl e on,%nrﬂglo\ﬁ,’f‘ e\ ]‘dfelrdﬁ’Ff§7vﬁ-l_cﬁfl?eH-59E§]r mpounds which @y used as
general , bidTReAi8ReS th cBeRAEat alndyssry neThey wae seieahleve fobut
frequent |y examrdieat &dr widparhegf actated compbumimn sisedr abl ehearfientisSof Gfrop
di br grm monpmcﬁ?l;ﬁiomcw dioig ggepemg; ipﬂh@@ﬁacéd\ﬁ.ef&@.'l9cééﬂ/i\;é e:%mp&ﬁ)ﬁdsb.
nmonobr ono ty 5@ 9 C OFFIO e e g : about
9:1, i.e. the )%rzge%g § %}a%f 1BQ§§§;1, é:ééc'll: ;gieﬁf%)hdn%fog}r%ﬁgggng& L@%pég(l)ﬁ%, 10%
Thus, only Wi T 1 ex ensile Yeagent &> 0ch a8 Y RCIRARYT HfSSTERAEHYST oni de,
t he conpoun®® 2?—“898%- 2 &,“%987“?1%?&%55 §REBzBYePAnjng. BefpiqidadAy| aellver or
exanpl e, WeRCTHPURARedQt98/33681 ndesqriibed thessh@AFtiBe%gmfound® WO 99/ 585009) .
It is anlBb|2alkyfl-8het fr-edbptiro ismdatziod A3+l praplibdazames jalalser nat i ve process
for preparimgrichaarDpniddine dempoiaidsves. The preparation process
described in WD 99/58509 for the 35
4- br ono- 2- ( - di 0} | = 3- - 3- hyl.ani |l ine derivyatives . gives
unsat i sf actlgﬁr.?/' Sgl?cg%;‘gé %ﬁ?gﬁgu]ﬁg%%%tf‘%g?g;ﬁay s ?Tﬁ?t’tWe\glf f“b?.l‘ﬁ%‘tcg‘. of
Accor di ngl VPILIFRes, TR e para PORAFIOR W ‘%ﬁ@éei’sor Rfspiste| omx ed use
for the £Rdiity dAffpeelar dHreRenfiesiic R/ éonpbunddd 40) Wirhaesefalind t hat
t hi s obj ectbriamiaehiew et thy edepemicels dromine piepoti agldethivenobat! i ne
deri vati vestrafqueh€ly cddBdcdakedSvith the formation of considerable amounts

of dibromo compounds. According to experience, the selectivities

for monobromo to dibromo compounds are in an order of magnitude

25 of about 9:1, i.e. the proportion of undesired dibromo compounds

is about 10%. Thus, only with expensive reagents, such as

tetrabutylammonium tribromide, the compound

4-bromo-2-(4,5-dihydroisoxazol-3-yl)-3-methylaniline, for

example, was obtained at -30°C in a yield of about 50% (cf.

30 WO 99/58509).

It is an object of the present invention to provide an
alternative process for preparing 4-bromoaniline derivatives. The
preparation process described in WO 99/58509 for the

35 4-bromo-2-(4,5-dihydroisoxazol-3-yl)-3-methylaniline derivatives
gives unsatisfactory yields and an unsatisfactory purity of the
products. Accordingly, the process described in WO 99/58509 is
only of limited use for the industrial preparation of such
compounds.

40
We have found that this object is achieved by a process for
preparing 4-bromoaniline derivatives of the formula I
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0050/ 51533 90%Q/B51%B&re: | 10 Rl is Cl-C6-al kyl, C1-C6-hal oal kyl,

Cl- C6- al koxy, Cl-C6-hal oal koxy, C3-C8-cycl oal kyl, halogen R2 is

€l- C6- al kyl, C1-C6-al koxy, C3- CB- cycl %\I kyl, C2-C6-al kenyl, cyano or a

het erocyclic radical, 15 which conprises reacting a conpound of the formula
Il RL 2011 in which Rl and R2 ar's as defined above with a brom nating
agent in the solvent pyridine or Tn a solvent m xture conprising at 25

| east 55% by wei ght of pyridine. th the aid of the process according to
the invention, it is possiblBt the aniline derivatives of the
formula I in higher yields tha the prior- ark preparati on processes.
30 Thus, &or exanple, the conpo
4- br ono- 2- (4, 5- di hydr oi soxazol - pet hyl anil i ne can be obtained by
the process described in WD 99/58509 (cf.? Exanple 10 therein) in a yield
of only 47% whereas the yield in the process according to the invention
is at | east¥B®R:® preferably at |east 35 70% or 80% and in particular at

| east 90% Moreover, the conpounds of the forrmula | are obtained in higher
purity. kere, tie d@nogﬁamyilonciqaigeaapd;m@w th-dy-ghkseyectivity in the
4-position of tdhecphemda 1rklosa Jﬁ%es@@f&aw@&y hiBdded of 40 nonobrono to
di br omo CONPo P]hed S at ?&S alico:ffarctlgg—lqra}rrcloalk ].e SCt 8 a?lécenyl

Sur pri singly, ortron o’f' uri

di br oni des (the‘éyé“n& 8 o?nlbeetfré’lcé!c |I§Fzﬂ‘1°9gs of the for rrul a I which are
substituted in the 5- or 6-position by a further brom ne aton) which are
di ffi cul 15twhirchmooepfisen trieactdSng es Wompngnd esft tthen formily €1 or whose
renmoval requires relatively high tgchnical expenditure, is less than 5%
Accordingly, the nunber of furtherf additional purification steps for

i sol ati on and 0050/ 51533 3 R2

II

20
NH,

in which R! and R? are as defined above with a brominating agent
in the solvent pyridine or in a solvent mixture comprising at
25 least 55% by weight of pyridine.

With the aid of the process according to the invention, it is
possible to obtain the aniline derivatives of the formula I in
higher yields than with the prior-art preparation processes.

30 Thus, for example, the compound
4-bromo-2-(4,5-dihydroisoxazol-3-yl)-3-methylaniline can be
obtained by the process described in WO 99/58509 (cf. Example 10
therein) in a yield of only 47%, whereas the yield in the process
according to the invention is at least 60%, preferably at least

35 70% or 80%, and in particular at least 90%.

Moreover, the compounds of the formula I are obtained in higher
purity. Here, the bromination takes place with high selectivity
in the 4-position of the phenyl ring. The selectivity (ratio of

40 monobromo to dibromo compound) is at least 92:8, in particular at
least 95:5. Surprisingly, the proportion of impurities, such as,
for example, dibromides (these dibromides are derivatives of the
formula I which are substituted in the 5— or 6—position by a
further bromine atom) which are difficult to remove from the

45 resulting reaction mixture, or whose removal requires relatively
high technical expenditure, is less than 5%. Accordingly, the
number of further additional purification steps for isolation and



wor k-up of QREO4LBHpbUnds | prepared by the process according to the

i nvention can be reduced. This is particularly advantageous for the
i-ndustrial production of the conpoundcsja |, since an efficient and
cost-effective process can be provide 5 Owning to the high selectivity and
the smal | pro ortio oun ossible, if appropriate,

to use the 'f CPPO?IP %Io&ﬁ@?og’ﬂ’/%% %ﬁBﬁfe%cﬁi" 1'Ih(‘?nEIm ORfT FACCRERLRE i t he
next procesd® PERRLIYY P PRefettsiffer Shih ’r%tﬂ?%&FFbﬂh’ éfyaptagrtss. 10
Cl- C6- Al kylfdrs thesindisfiniad haredusttilpnan€ heltk aldmpbugdeup, lsdwicaganl - 6
carbon at onsffistieht amnd fcostesfifgdtcivenptbydss eidnybe propidyayl , i sopropyl,
n-butyl, gsobutyl, tert-butyl, n-pentyl or n-hexyl; preference is given to

ClC4aIkyI far..e I I ro yI

CL, Gt 81 K Loy aicho e h‘l § é‘“’%*“&%%%%% o prQp gt o SREGRBY

br anched Cf°@€°§f’ gpoﬁi %t i SnQBp’é%f@ i ER $ FRet F%?‘Ftyl%‘r fuI ly
subst it ut ed®H9FUSH ‘F‘rfﬂbr"’Ill*r out igHitienapbr o ifd catdpor fondihgenekt evrocess
exanpl e, dtlepsofier hiurtherchbuverrsdony inte rewitlabi enendydroduktst onet hyl ,

di fl uororet hyl, trifluoronethyl, chlorofluoronethyl, dichlorofluoronethyl,
chl orodi f | ltql’-@gfﬁut 1 13- élmraq%hhyéhau? oc‘rhbesﬂéﬁéa/'alkg bgLERE 1AV ng

21 odoet yl,” 22 ghibuarggtnd,cien 8 2 riihaor el

2-chl or o- 2- quor

2, 2- di chl o6P29PY br%é’tpﬁ'ﬁPY? ?i’“fnyl'l t’:ﬁ‘?lﬂ’rté’é‘[ h§F¥t TRHYA | BoPeRtHy or
2-f1 uor opr dpyexyl3-BNafereprepid Jiven. #P fCurSroptiapyl sugh3asl flarorspreby |
2- chl or o¥f opehyl 3- Q:&hde,oprptypyl.Z i3odraopy or opbopyl, Idhathlosdpropyl,

3- br omopr oplrt-BuByB-tri fl uoropropyl, 3,3,3-trichloropropyl,

2,2,3,3, 3- pent af | uoropropyl, heptafl uor opr opyl,

1-(fluoro I oge I chl L h
1- gbrom)me y? )P?zloall ol érysltﬁa#?r(oro S'I; %%Iﬁ% %o% tl]%Y]or‘%)tr‘r’(ﬂgutyI
nonaf | uor oBi§t PFOEHRP Iagﬁ?ﬂ o‘ﬁré’rﬁl'ylls BaEI‘l’rq}rl(-‘fpé?ﬁt Frily sb‘Pé b‘é’?ﬁ%/lbY

5-i odopedft YLuoT iiprle AYICHARB pRESFILNeGaRE(R5 GIRiPE, B-ahl GPBhexanple,

6- br onohexyhlorémétdgdhedythboraretdyadf | tordtiexphetpy ef eilabkymethyl,

Cl- C4- hal oalikyhoremsdnyas ehlprareimeyhyl dicthloeberediomethyls, | chl or omet hyl ,
f I uor oret hsdlch@bféfw&@;ﬁgbwl tJﬂlB&aeimmth¥f0 f@l‘%ﬁ:h&@ﬂzﬁmt hyl,
g'g?gﬁ;gfl r gg L# lCh °££5HJJEHQ&°”§t{9Qdeth§1 lﬁmg(g%fHXOroethly Oroethyl

441% tr1 uor%ethyl 2-chloro-2-fluoroethyl,
2-chloro-2,2-difluoroethyl, 2,2-dichloro-2-fluoroethyl,
2,2,2-trichloroethyl, pentafluoroethyl, 2-fluoropropyl,
3-fluoropropyl, 2,2-difluoropropyl, 2,3-difluoropropyl,
2-chloropropyl, 3-chloropropyl, 2,3-dichloropropyl,

30 2-bromopropyl, 3-bromopropyl, 3,3,3-trifluoropropyl,
3,3,3-trichloropropyl, 2,2,3,3,3-pentafluoropropyl,
heptafluoropropyl, 1l-(fluoromethyl)-2-fluoroethyl,
l-(chloromethyl)-2-chloroethyl, 1-(bromomethyl)-2-bromoethyl,
4-fluorobutyl, 4-chlorobutyl, 4-bromobutyl, nonafluorobutyl,

35 5-fluoropentyl, 5-chloropentyl, 5-bromopentyl, 5-iodopentyl,
undecafluoropentyl, 6-fluorohexyl, 6-chlorohexyl, 6-bromohexyl,
6-iodohexyl or dodecafluorohexyl;
preferably C;-C4-haloalkyl, such as chloromethyl, dichloromethyl,
trichloromethyl, fluoromethyl, difluoromethyl, trifluoromethyl,

40 chlorfluoromethyl, dichlorofluoromethyl, chlorodifluoromethyl,
2-fluoroethyl, 2-chloroethyl, 2-bromoethyl, 2-iodoethyl,
2,2-difluoroethyl, 2,2,2-trifluoroethyl, 2-chloro-2-fluoroethyl,
2-chloro-2,2-difluoroethyl, 2,2-dichloro-2-fluoroethyl,
2,2,2-trichloroethyl, pentafluoroethyl, 2-fluoropropyl,

45 3-fluoropropyl, 2,2-difluoropropyl, 2,3-difluoropropyl,
2-chloropropyl, 3-chloropropyl, 2,3-dichloropropyl,
2-bromopropyl, 3-bromopropyl, 3,3,3-trifluoropropyl,



-di fl uor@RIMFL5I32 2-trifluoroethyl, 2-chloro-2-fluoroethyl,

hl or o- 2, 2-di fl uoroet hyl, 2, 2-di chl oro-2-fl uoroethyl,

, 2- trichlbroethyl pentafluoroethyl 2-fluoropropyl, 45 3-fluoropropyl,
di f | uor opropyl , d|fluoropropyl 2 chloropropyl 3-chl oropropyl ,
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chl or onmet-Hyhjopomért larloe2hyh lodogithydnoiret bigdnom@Lby beitnpinoe thyl,

| uor obut4d £1uédrebb oy Dbut-yhlodeturtgigbut promsbutgnabl unsdiliph-pbltyl ;
Cl- C6- al kexy is a straight chain or branched al kyl group having 1 - 6

carbon ato , sko _ Y ibr , p
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Cl- C6- hal odidsxputglexyt mapghtybdwti wron-hesncihxyd Gte f38-allyoLy-Cadpxas
ment i onego a@he avhi £6r iekapdle] ahddhoxy, f gthyxsubsbirbpy Bskyl,5 nkiut § Leki, ne,

chlorine, tygypuggl {%Udy'tngLQ@tyloﬁ§ , for exanple, fluoronethoxy,
di f1 uor onet hoxy, | uor omet hoxy, chl orodi f1 uor onet hoxy,

bronDdlquoroneth 2- f 1 pyor oet hox chl or oet hoxy, . 2-bronpet hoxy,
2-i odoet hoxqt¢ Q'}?O]dﬂyarlll‘%)’o’eﬁ t?of;‘fraléh*z‘é‘atlﬂ PF LRF ItIRGX {1 ~Ce-alkoxy
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2, 2-di chi®riy Z1lhpubneetdhdroyine 2 xoinei eid crmodbddry, jpentafbuoexsmidliexy,

2-f 1 uor opr o6y ome BhdA,0ARL APLoREthdxgh| ©F DlIRRReK¥Lthakyeh! or opr opoxy,

2- bromprommélpiwmeceaeasy, epo%othewgf&r@t%segsg 2-Audrdefh&gy opr opoxy,
2, 3-dichl Or{’-%fh‘r;ﬂ&%é’th L£‘¢{IA ‘éqqfo?cgr °P°§é’doe%§m§ 33 rdll%tillg£‘gé)‘t"h%)oxy’
2,2,3,3-pe uor o o6ro

1- (fl uoroml,}t eyt Iélﬁ P&éf’ﬁ@’(y 2-cpl (’Eﬂ]’ r F??F ©%¥chl or oet hoxy,

1- ( br ono?® L0po 12 AmsERBRYOSthRx |18y StAABRPTr o2 chlUnTSISENORY,

4- bronDbutd%ﬁ,ZHOnadhlﬁnosbbbaxy'peﬂiaﬁlquqqﬁhﬂxwxyZ blurriopropexy OXY,

5- brompentMuoBoﬂambm@nt oxyhlcidbpiageraf | mapespospoxyg- f | uor ohexoxy,

2
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2
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grgple?;grsmg % @ &tg)hgxgi(amo;ﬁ‘dPQQ9£f%%1Qﬁ.ug9 d#orghexgﬁgx
trlfluoro @ogy ! 3’°§8?¥Uoro Q&% éﬁ? & Uoronet uSEoprop&&y,
trlc loropropoxy, -penta uoropropoxy,

heptafluoropropoxy, 1- (fluoromethyl) -2~fluoroethoxy,
1-(chloromethyl)-2-chloroethoxy, 1-(bromomethyl)-2-bromoethoxy,
4-fluorobutoxy, 4-chlorobutoxy, 4-bromobutoxy, nonafluorobutoxy,
5-fluoropentoxy, 5-chloropentoxy, 5-bromopentoxy, 5-iodopentoxy,

30 undecafluoropentoxy, 6-fluorohexoxy, 6-chlorohexoxy,
6-bromohexoxy, 6-iodohexoxy or dodecafluorohexoxy; preferably
Ci1-C4-haloalkoxy, such as fluoromethoxy, difluoromethoxy,
trifluoromethoxy, chlorodifluoromethoxy, bromodifluoromethoxy,
2-fluoroethoxy, 2-chloroethoxy, 2-bromoethoxy, 2-iodoethoxy,

35 2,2-difluoroethoxy, 2,2,2-trifluoroethoxy,
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, Z2-bromopropoxy, 3-bromopropoxy,

40 2,2-difluoropropoxy, 2,3-difluoropropoxy, 2,3-dichloropropoxy,
3,3,3-trifluoropropoxy, 3,3,3-trichloropropoxy,
2,2,3,3-pentafluoropropoxy, heptafluoropropoxy,
l1-(fluoromethyl)-2-fluoroethoxy, l-(chloromethyl)-2-chloroethoxy,
1-(bromomethyl)-2-bromoethoxy, 4-fluorobutoxy, 4-chlorobutoxy,

45 4-bromobutoxy or nonafluorobutoxy;



| uor oet 980/51533 or oet hoxy, 2-bronoet hoxy, 2-iodoethoxy, 35
-di fluoroet hoxy, 2,2,2-trifluoroethoxy, 2-chloro-2-fluoroethoxy,
hl oro- 2, 2, dlfluoroethoxy, 2, 2-di chd oro-2-fl uoroet hoxy,

2- trlchloroethoxy, pent af | uor oet hoxy, 2-fl uoropropoxy,
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f1 uor onelykybpeyl) waniaebboxsubstitabhos aives,h¥b) - Exanpieroel hx¥ikyl,
1- (br omonetyt ) - A kB9 MBL iiPP0hensd - quorobutoxy 4-chl or obut oxy, 45
4- br onpbut oxy or nonaf I uor obut oxy; 0050/51533 5 C3- C8- cycloalkyl is an
unsubstituted _or substityted c 1_r%cloalkg ring having_3 - 8 carbon atons,
p

2-
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2
3-
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1-

such as, f&FeERERNTS 1S GYEFRprOAPSUPET L HiRs P'%fé’F&BéHEXA SEF8| Bhexyl
cycl oheptylfoér eX%’W]lQ)o@b’yﬂoplstmtlablcéfC eprntinluent syakahexyds exarrpl e:
Cl- C6-al kyl, 5 Ci1-C6-al koxy or hal ogen; preference is given to

UnSUbStIIOHDQdC§:&TE@n9¥CiéHﬁ lythraigheedSin ok Obr &caigel 31k$ﬂ§1(§QBQBYhav1ng
cyel opent vl or YRR KX bng 10, fekCinal KSIMe bond 4 4 EF haD @ brhched
ou

al kenyl gr Q 2 C on_ato I's at the
poi nt  of a??g neﬁ? SUChhaSS%&F' *ER g;1e tﬁ?ﬁg% Iprﬁﬂr ‘eP gﬂgi

1- et hyl et eﬁ‘ﬁthﬁfth&Hyil 'I’“tein"r?etyllryl brpsshviggor={ten-1-y

2- et hyl pr @pmpthyilprap-1 -ﬁén%tyﬂqlpynteﬂ-¥nﬁﬂhyﬂbm@t¢Ykhut}1yen 151,

2- met hyl ut2-hmethylbud-1-8nrktylyl Bumekhelbult-\il-en-1-9F di et hyl prop-1-en-1-yl,

hex- | - en- 11yb ~didetmtipyrbpented-1e51] - Méx P-ietibyl p ent-l -en-1-yl,

3- nethylpeqtmgt ﬂedg_ﬂ gnnpéhylgeﬁg Yl en- dlnethylbut-l-en 1-yl,
7 fgég% F e

1, 3-di met hyl
3, 3- dlmath35 ﬁg% t 1¥ thyWSu thylbut-l-en 1-yl or

1- et hyl - ?ﬂ? Pu '1y?“‘4%ﬂ ogén3 TQQthGMF PEF11ﬂﬂ‘6rVﬁe bronine, in
part|CLn%9'2cﬁk6¥m¢kbxﬁbut25- en-omyde. 37 Hedimedbydbut- yiang'l- -¥%, a saturat ed,
unsat ur at ed -ethyptntti-dl-ey-1unsataseshetbitetleeasyeye draving 3 - 8 ring atons
and one, twyee@hyliNmReh9Xyass.1-eulfyuf or nitrogen atons. Preference is
given to 30 heterocycles which contain at | east one oxygen and/or one
Halogen is fluorine, chlorine, bromine, in particular chlorine or
25 bromine.

“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

30 heterocycles which contain at least one oxygen and/or one
nitrogen atom. Preference is furthermore given to heterocycles
having 5 or 6 ring atoms. The heterocycle can be attached to the
phenyl ring at any site of the heterocycle, for example via a
heterocylic nitrogen ring atom or a carbon ring atom. The

35 heterocycles are unsubstituted or mono-, di- or trisubstituted.
Suitable substituents are radicals which are chemically inert
under the chosen reaction conditions, such as, for example,
C1-C¢-alkyl, C;-Cg-alkoxy or halogen. Suitable heterocyclic rings
in the context of the present invention are, for example, the

40 following heterocycles: pyrrolyl, pyrazolyl, imidazolyl,
oxazolyl, isoxazolyl, thiazolyl, thiadiazolyl, piperidinyl,
morpholinyl, oxazinyl, isoxazolinyl, isoxazolidinyl, etc.
Preference is given to the following heterocycles: isoxazolyl,
isoxazolinyl or isoxazolidinyl, in particular

45 4,5-dihydroisoxazol-3-yl or 4,5-dihydroisoxazol-5-yl.



nitrogen at@@pOPPEE3Bence is furthernore given to heterocycles having 5 or
6 ring atons. The heterocycle can be attached to the phenyl ring at any
site of the heterocycle, for exanple via a heterocylic nitrogen ring atom
or a carbon ring atom The 35 heterocycles are unsubstituted or nono-, di-
or trisub§t#£uted Sui t abl g %tuents gre radi cafs inCh are henically
inert under”§ HE CREEATES Bt VERE OB Ltk PESEeFR
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process according to the |nvent|on Is preferably SU|tabIe for preparing
conpounds ofhe lpocesaudecdrdingr ot the smventiomnts faréhemsomepraédriiglyow. 5
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Cl- C6-al kyl, Cl-C6-al koxy, C3-C8-cycloal kyl, cyano or a heterocyclic

radi cal. Th ce FCEQ the .i nve urt griore preferably
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bromo (5-methyllsoxazol 3-yl-) -methoxyanlllne,
4-bromo 2-(5-methylisoxazol-3-yl)-3-ethoxyaniline,
4-bromo-2-cyano-3-methylaniline,
4-brom-2-cyano-3-methoxyaniline.
30
The reaction of the compounds II with a brominating agent is
preferably carried out by the following process steps:

According to the invention, the reaction is carried out in the

35 solvent pyridine, or in solvent mixtures comprising at least 55%
by weight, preferably 80% by weight of pyridine. In the case of
solvent mixtures, suitable additional solvents in the mixture
with pyridine are, for example, alcohols, such as methanol or
ethanol, in particular methanol; esters, such as ethyl acetate or

40 butyl acetate, in particular ethyl acetate or butyl acetate;
amides, such as, for example, N,N-dimethylformamide or
N,N-dimethylacetamide; or water.

Initially, the compound II is charged in pyridine or a
45 pyridine-containing solvent mixture, as solution or suspension.
The brominating agent is then added over a period of 5 minutes —
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reaction i's_carried sol vent ol vent mi xtures
conpri sing att9E&st T 8%0}”5 ’\ﬁ@l% Re, > Frt étsaﬁgé %(ﬁ’}tg’g?rv@?‘ﬁﬁ f pyftdine. In
the case ofW“'s"tﬂ‘\FeﬁPlﬁ?&’%uroé's t°§ﬁ?‘?%l“§t§dal grbrilessPYeRs: in the mxture
with pyridine are, for exanple, alcohols, such as nethanol or ethanol, in
particul ar pedfwaneld; beshiis,inguaedtSs e;xhyblaﬁ@ﬁtaatle b2bméfe i W magetad e, i n
particul as &f hhdr apat ﬁ&&rdﬁgnb%%xfd‘é?t dnCthe AMALLHE BUGHIAS, tfh@r bf

N, N-di met hy} { f@gf g@ﬁ&ylmgt gwl:gbqr %i?ént”y the

conpound I I | I ne- ai i n %vent

e ne_.or Il

mxture, ast¥oISeRBRS Orp%'if-é%é*ﬁm% e pmap L0 o B SAGbIR RSPERBHISd ded
over a per i B‘éj td’flSSCﬁfﬁﬁutQeQarGOSB)-@llaeshlﬂhSSﬁb%ﬁfswl‘Fﬁelbr*éhﬁ Fatingohgent is
added ei t hemomhihrogb| o dikgomonrohpernddlsvenbjewd.t ogether with a suitable
sol vent. 1freferred brom nati ng agents are el enental bromne or a mxture 5

81; e]ljg aglns f;aédar @epﬁé@@n@%dﬂnanmfftg@%e 9&@4&%@ bm?ugrtq g ergts .
pyri di ne, %e% or rrg %lhndowI ik denrlpll?t% 8er1%r%rﬂ°g§r r?}@‘ll? hcff ngg‘e gtrgo
particul arl %/ givres QF%‘EH%W F‘ﬂe’ftl'le“'sr REPECTRPLYSABRPBRS b caUBROIRF

conmpound i sam@mitévedr 1M 4 Flagpkefxrgaséd enbodi nent of the process, the
brom nat iBg agent and the conpound Il are enployed in a nolar ratio of

from1:1 torn:rkacthénbidbaratcdgodgent thapdr&finieabby £rgi Qved +& @gui nol ar
anmount s, orbaﬂfa@sbbgm S ¢B8Ssoive Ehe pEERACLINY LA LRL I lfdeO¥toflsg c

terrper ature 0l nt (0]

n vent refera%ly
in the range from 66(,3%r%he§55referre mﬁﬁgjrmepﬂ' fép erde%‘%blc?&l '$
reaction i SCtady EGMPSRATURES: BfpEr Rt l?roe i ]'fOIOOFrT SRy fiegabp éﬁcln dﬁ'}@f é’Paﬂ?y in
t he rang@02fram GAPSO® t19 0200 Witk Parpieeiatulprefpremes @fcebaet aHIE. 100C.
The reaction tine is 1 - 24 hours, preferably 2 - 12 hours, in

The reaction time is 1 - 24 hours, preferably 2 - 12 hours, in
particular 5 — 8 hours. In a further preferred embodiment, the
reaction time is 30 min - 10 h, preferably 30 min - 5 hours.

25
If the brominating agent used is a mixture of HBr and hydrogen
peroxide, the brominating agent is added to the solution of II
over a period of preferably from 10 minutes to 3 hours. The molar
ratio of HBr to compound II is preferably in the range from 1:1

30 to 1.5:1. The addition is carried out at temperatures of 0 — 50°C,
preferably 20 — 40°C. The hydrogen peroxide is then added. The
molar ratio of H;0; to HBr is from 1:1 to 1.5:1. The addition is
carried out at temperatures of from 10°C to the boiling point of
the solvent, preferably from 50°C to 120°C, with preference from

35 80°C to 100°C, with particular preference at about 100°C; in a
further preferred embodiment, the addition is preferably carried
out at from 60°C to 85°C. The solution is then stirred for a
period of 10 min - 36 hours, preferably 10 min - 8 hours. In a
further embodiment, the solution is stirred for a period of 1 -

40 36 hours, preferably 2 - 8 hours. In a further embodiment, the
solution is stirred for a period of from 10 min to 3 hours,
preferably from 10 min to 2 hours. Subsequently, the product is
worked up and purified. To this end, the solution is
concentrated. The crude product is dissolved in a suitable

45 solvent, preferably pyridine or a solvent mixture comprising at
least 50% pyridine, and water is added. Filtration and washing of
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preferably 1.5 - 2.5 hours, at 50 - 120°C, preferably 80 - 110°C,

in particular at about 100°C. The hydrogen peroxide is usually

25 employed in a 20% strength to 50% strength, preferably 30 to 50%
strength, aqueous solution.

The mixture is then stirred for about 10 min to 2 h, preferably
30 min to 1 h.

30
This is followed by work-up of the product. To this end, the
reaction solution is cooled to about room temperature and, if
required, washed with aqueous sodium sulfite solution, and the
organic phase is concentrated. The resulting product can be used

35 without further purification for subsequent reactions. However,
it is also possible to take up the residue in dimethyl disulfide,
to wash the resulting solution with water or aqueous sodium
hydroxide solution and to use the resulting organic phase for
subsequent reactions.

40
In a further embodiment, it is possible to add HBr to the
pyridine which, if appropriate, comprises up to 10% of water, and
then to remove the water azeotropically. The compound of the
formula II is then dissolved in the reaction mixture and the

45 hydrogen peroxide is added dropwise. Both the quantitative ratios



The ratio oPOBRESEBABouUnd of the fornula Il to pyridine or pyridine/ water
I's chosen such that a 5 - 25% strength solution, preferably a 10 - 15%
strength solution, is fornmed. Above 0.8 to 1.1 nolar equival ents,
preferably 0.9 to 1.0 nolar equivalentS, 20 of HBr are then added to the
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solution by extraction. To this end, the reaction solution is

initially concentrated and the residue is taken up in a suitable

25 solvent or solvent mixture, the components being selected, for

example, from water, ethyl acetate and dimethyl disulfide (DMDS),

in particular water, ethyl acetate, water/ethyl acetate or

water/DMDS. Suitable for the extraction are water-immiscible

solvents or the corresponding solvent mixtures, such as, for

30 example, ethyl acetate, butyl acetate, toluene or methyl
tert-butyl ether (MTBE). Concentration of the solution gives the
product in good yield and high purity.

The crude product is purified either by washing the residue

35 obtained, or by crystallization. Suitable for washing are, for
example, water and aqueous solvents. Suitable for
recrystallization are, for example, toluene and benzene.

In principle, in the context of further reaction for preparing
40 active compounds, the crude product obtained can also be used for
the next reaction step without further purification of the
reaction solution. To this end, the reaction solution which
contains the compounds of the formula I can be diluted with
further solvents and thus be employed as crude solution for the
45 next process step. Alternatively, it is also possible to
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benzene. | rfBrPRETpt €l SHibHdreimnxagelod- Y Lrt3raethebarilgmef or preparing 40
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residue is washed twice with 200 ml of water and dried.

This gives 141 g (yield: 92%) of a yellow solid (HPLC: 94.6% of

4-bromo-2-(4,5-dihydroisoxazol-3-yl)-3-methylaniline, 1.8% of
30 6-bromo-2-(4,5-dihydroisoxazol-3-yl)-3-methylaniline, 3.4% of

4,6-dibromo-2-(4,5-dihydroisoxazol-3-yl)-3-methylaniline).

Example 2
35 4-Bromo-2-(4,5-dihydroisoxazol-3~yl)-3-methylaniline
Brominating agent: bromine

100 g of 2-(4,5~dihydroisoxazol-3-yl)-3-methylaniline are

40 initially charged in 1000 g of pyridine, and a solution of
altogether 96.19 g of bromine in 1000 g of pyridine is added
dropwise at 20°C in five freshly prepared portions, over 3 hours.
The mixture is stirred for a further 12 hours. Pyridine is
distilled off at 150 mbar and a bath temperature of 75°C. The

45 residue is dissolved in 2 1 of water and extracted repeatedly
with in each case 250 ml of ethyl acetate. Concentration gives
122.1 g of product (yield 81.6%; GC: 93.2% of
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4- Br onp- 2- (4, 5-di hydr oi soxazol -3-yl)-3-nmethylaniline Bromnating agent:
HBr/ H202 100.5 g of 2-(4, 5-di hydr oi soxgzol -3-yl)-3-nmethylaniline are
initially charged in 2000 of pyridine, and 98.2 g of HBr are 20 added
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and t hen cofic¥ffPa eél4u?ftqll Y&ﬁ%??%ﬁz%s"r%é ?‘é‘%ﬁdﬁhh’éamfh’en%rr #dé¥pehHduct is,
at 50C, di s&dt-AdrPRoO1Ho( 45 -6t hpgroirarazands arhi-dedenhy bartidg®ent. of water.
The m xture 25 is stirred at OCfor 1 h and then filtered off, and the

filter respthplies3washed twice with 200 mi of water and dried. This gives
141 g (yield: 92% of a yellow solid (HPLC. 94.6% of

4- br ono- 2- (4, d|h dr oi ni | 1. 8% of 30

6- br ono- 2- (4,5 hya gi%oxg‘fgfoﬁs%}f% °§ 5&/%@ t:"ﬁganél’d% of

4, 6- di br ono- 2- (4 5- di hydroi soxazol -3-yl)-3-nmethyl aniline). Exanple 2 35

4- Br onp- 2- (Brduigialkyag orgaikaz broBing ) - 3- met hyl ani | i ne  Broni nating agent:
brom ne 100 g of 2-(4, 5-di hydroi soxazol-3-yl)-3-nethylaniline are 40
initially chay @@dthe dORHdUBAOD- pyrsmlmgdra%,@az%qwtympfme%hwgﬂﬂ% 96. 19
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ext ract el respsaticdpg aniadiCi foracfucaber 25D hoursf ThdHataheiat poured
Concent r at i drtogi2@esml 122 whtgrohnPreddrattéyi €irde81ifds vIenh 3. 8% ®fcase
0050/ 51533 1o 4r1bberrsk . 4na- Sbiwyiee gezgazpé p%aueta); &m&ganm&%&ﬂ% of
6- br ono- 2- ( h o] y.
4, 6-di brom)th Y gt gé?ﬁyﬁﬁé?éoéfa}ﬁ@% yflg?%(@ Avaeh anll I?nse :[:Dag @%ﬁrpl e 3
4- Br ono- 2- (AP Fly 01 soxazol -3-yl)-3-nmethyl aniline Brom nati ng agent:
bromi ne 240 5 g of t he conmpound
2- (4, 5- di hyRlvigi géxeg of -B-gy bf- Brodudty |(xaeld nkd.8%; 94.3% of
4—bromo-2-(4,5-dihydroisoxazol-3—y1)—3-methylaniline, 1.8% of
6-bromo-2-(4,5~-dihydroisoxazol-3-yl)-3-methylaniline, 3.5% of
4,6-dibromo-2-(4,5-dihydroisoxazol-3-yl)-3-methylaniline).
25
Example 4

a

4-Bromo-2-(4,5-dihydroisoxazole-3-yl)-3-methylaniline
30 Brominating agent: HBr, H,0;

500.0 g of 2-(4,5~-dihydroisoxazol-3-yl)-3-methylaniline are
initially charged in 4 500 g of pyridine, and at 25 - 35°C,
467.4 g of 47% strength HBr are added dropwise. Under reflux, the
35 water is distilled off azeotropically at atmospheric pressure. At
100°C, 199.2 g of 50% strength H,0, are then added dropwise over a
period of 2 hours. The reaction mixture is stirred for another
hour and then cooled to room temperature and washed with sodium
sulfite solution, and the solvent is then distilled off (T<100°C).
40 The residue is taken up in 3 220 g of dimethyl disulfide and, at
60°C, washed with 1 500 g of water. The resulting solution is used
for a subsequent reaction.

This gives about 83% of the desired product.
45



are initial bpsoirgnged in 50 g of pyridine, and a solution of altogether
4.89 g of bromne in 50 g of pyridine (mxture to be prepared at 0C) is
added dropwi Se at 20C over 5 h. The mixture 15 is stirred at 25C for a
further 12 hours. The batch is poured ;3nto 250 ml of water and extracted
three tines with in each case 100 ml of MIBE. The conbi ned organi c phases
are washed twice with in each case 100 m of water, dried over sodium

sul fate and"@om@Mtirated. 20 This gives 6.0 g of product (yield 79.8%

94. 3% of  4- brono- 2- (4, 5-di hydroi soxazol - 3-yl)-3-nethyl aniline, 1.8% of
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4, 6- di br o8- 2- ( feamfishydr oi soxazol -3-yl)-3-nethylaniline). 25 Exanple 4

4- Br ono- 2- (4, 5- di hydr oi soxazol e- S-Mj )-3-nethylaniline 30 Brom nati ng agent:
HBr, H202 500.0 g of 2-(4,5-di hydroisoxazol-3-yl)-3-nmethylaniline are
initially charged in 4 500 g of pyfidi nng and at 25 - 35C, 467.4 g of 47%
strength HBr are added dropwiBre, de f lux, the 35 water is distilled
of f azeotropically at atnospheri dssure. At 100C, 199.2 g of 50%

over a period of 2 hours. The
reaction mxture is stirred for a herNH,hour and then cooled to room
tenperature and washed with sodium sulfite solution, and the solvent is
then distilled off (T<1000C). 40 The residue is taken up in 3 220 g of

di met hyl di sul fY%F%nd, at 60C, washed with 1 500 g of water. The
resulting solution is used for a subsequent reaction. This gives about 83%
of the da5ired ProdietC:1-45-00%0/,5¢533-ba1yelIgai By -dg-aAkprpress for
preparing 4-bronmoang -cgehdleiadkakiyy €6; @ -tf€lod kAl "HAfoderR1l | 10 where: 15
RL is Cl-C6-al kyd , {d<Pachadi08hkyE;-GlatRos) K@Y eg-cycloalkyl, '

C;-C¢-alkenyl, cyano or a heterocyclic radical,

20 which comprises reacting a compound'of the formula II
R
R?
IT
25
NH,

in which R! and R? are as defined above with a brominating
agent in the solvent pyridine.
30
2. A process as claimed in claim 1, wherein the brominating
agent used is bromine.

3. A process as claimed in claim 1, wherein the brominating
35 agent used is hydrogen bromide and hydrogen peroxide.

4. B process as claimed in any of claims 1 - 3, wherein the
solvent used is pyridine.

40 5. A process as claimed in any of claims 1 — 4, where Rl is
Cl-Cs-alkyl .

6. A process as claimed in claim 5, where R! is methyl or ethyl.

45 7. A process as claimed in any of claims 1 — 6, where R2 is a
heterocyclic ring.



Cl- C6- hal oapgeogys1633 C3- cycl oal kyl, hal ogen R2 is Cl-C6-al kyl,

Cl- C6- al koxy, C3-C8-cycloal kyl, C2-C6-al kenyl, cyano or a heterocyclic
radi cal, 20 which conprises reacting a conpound of the formula Il Rl Il 25
in which RL and R2 are as defined abovwg with a brom nating agent in the
sol vent pyrjdine. 30 2. A process as clainmed in claim 1, wherein the

br omi nat i ngé' adeRT 88 73 ‘blra_d'ﬁﬁeﬁe?‘nsc..%“br?(bc&%r%s‘?zcllﬁi Med-§H¥aEPAEmM 1,
wherei n the brohid¥@ZCAdNe 3IF dFexazasEdrne Ppdr ogen broni de and hydrogen
peroxide. 4. A process as clainmed in any of clains 1 - 3, wherein the

sol vent useql. i s PHidcdeBeas M dimed PhOSESM 8 whéddrad B any of clainms 1 -
4, where RL is 4 Glyif a&gygoxa%léspwcc?xsa,@sdgmfmo&a §ladmpd, where Rl
is nethyl or ethyl. 4¥ 7. A process as clained 1n any of claims 1 - 6,
where R2 is,a heterocyclic ring. 0050/51533_ 13 8. A process as clained in
claim7, whtte RPEOSEHH 3% 8 1R LS PRI 1§ sofaferiRFeRaripgg. 9. A
process as cl aiérerome-¢ét+ &4 rh-glihyAee bsqm 703 -84y b) i imedthyil 8wikizs .- 3-yl  or
4, 5-di hydr oi soxazol -5-yl. 10. A process as clained in any of clainms 1 - 8
for prepaoi ng 4-brono-2-(4,5-di hydroi soxazol -3-yl)-3-nmethylaniline. 10 15
20 25 30 35 40 45
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