Process for the Preparation of Internediates The
present invention relates to an i nproved process for
woOheospsesar at i on of substituted benzene- deri vRCTER2006/001068
useful as internediates in the production of
herbicidally active substityted
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atons sel ected,fromthe group consisting of nitrogen,
oxygen and sulfur, wherein the latter twoaromatic
rings maygbe s bst%iaut ed by O C3alkyl, Cr
C3hal oal Kyl D0 | koxy, Cl- C3hal oal koxy, hal ogen,
cyano or by | (F‘o);1 RO, together with the adjacent
substituents R2 and R3, forn® a saturated or
unsat ur at ed R
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wherein

Ro is, each independently of any other, halogen, C4-Cgalkyl, C,-Csalkenyl, C.-Cealkynyl,
C,-Cehaloalkyl, cyano-C,-Cgalkyl, C.-Cghaloalkenyl, cyano-C,-Cgalkenyl, C,-Cghaloalkynyl,
cyano-Co-Cealkynyl, hydroxy, hydroxy-C;-Csalkyl, C4-Cgalkoxy, nitro, amino, C;-
Cealkylamino, di(C4-Cealkyl)amino, C;-Cgalkylcarbonylamino, C-Cgalkylsulfonylamino, Cs-
Cealkylaminosulfonyl, C;-Cealkylcarbonyl, C-Cgalkylcarbonyl-C;-Cealkyl, C1-Ce-
alkoxycarbonyl-C-Cealkyl, C:-Cgalkylcarbonyl-C,-Cgalkenyl, C;-Cgalkoxycarbonyl, C;-
Cealkoxycarbonyl-C,-Cgalkenyl, C-Cgalkylcarbonyl-C,-Cealkynyl, C-Cealkoxycarbonyl-C,-
Cealkynyl, cyano, carboxyl, phenyl or an aromatic ring that contains 1 or 2 hetero atoms

selected from the group consisting of nitrogen, oxygen and sulfur, wherein the latter two



C3- Cehydr ocarbon bridge that may be interrupted by 1
or 2 hetero atons selected fromthe group consisting
wohowiost@gen, oxygen and sul fur and/ or substit BCEMPRO6/001068

C-C 4dalkyl; Rl, R2 and R3 are, each independently of

the others, hydrogen, hal o%?l, G - C 6al kyl, C2-Ce6-
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%\gl car bon Céal kyl )am no, C2-C6a
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formyQa,Qﬁor al kenyl , CrC 6al koxy- C 3- C6al kenyl oxy,

- Coall kend{% car bonyl , C2-C6al kenyl t hi o,

the Pf@ﬁvlcﬁ@gr Keriarhiw r'ﬂg pystem and A angn Ssmembieyad aipppdic ripg may be
substiflited $2COBRIKANG | -CRIkE; hfdrSxyo8]- KM, BAKSRIE Icealkyl, Ci-Co-
alkoxy-C+-Cealkoxy, Cy-Cealkylcarbonyl, C-Cealkylthio, Cy-Cealkylsulfinyl, Ci-Csalkylsulfonyl,
mono-C;-Cgalkylamino, di(C4-Cgalkyl)amino, Cs-Csalkylcarbonylamino, C4-Cealkylcarbonyl-
(C+-Cealkyl)amino, C,-Csalkenyl, Cs-Csalkenyloxy, hydroxy-Cs-Cealkenyl, C-Cgalkoxy-Cs-Ce-
alkenyl, C4-Cealkoxy-Cs-Cealkenyloxy, C,-Cealkenylcarbonyl, Ca-Cealkenylthio, Co-Csalkenyl-
sulfinyl, Co-Cealkenylsulfonyl, mono- or di-(C.-Cealkenyl)amino, C,-Cgalkyl(Ca-Csalkenyl)-
amino, C,-Cealkenylcarbonylamino, Co-Cealkenylcarbonyl(C4-Csalkyl)amino, C,-Csalkynyl,
Cs-Cealkynyloxy, hydroxy-Cs-Cgalkynyl, C;-Csalkoxy-Cgs-Cealkynyl, C1-Cealkoxy-Cy-Ce-
alkynyloxy, Co-Cealkynylcarbonyl, C,-Csalkynylthio, C,-Cealkynylsulfinyl, Co-
Cealkynylsulfonyl, mono- or di-(Cs-Cgalkynyl)amino, C;-Cgalkyl(Cs-Cealkynyl)amino, C,-
Gsalkynylcarbonylamino or by C»-Cesalkynylcarbonyl(C4-Csalkyl)amino; and/or



am no, C2-Cb6al kenyl carbonyl am no,
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3- C6al kynyl, Cr C6al koxy-C 4-C6- al kynyl oxy,
C2- Cbal kynyl car bonyl , C2 C6al kynyl t hi o,
CZ- C6al kynyl sul fi nyl al kynyl sul fonyl, nono- or
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are, each independently of the others, G -C 6al kyl,
Xis h@i?g%é‘inQenyl or C3-Ceal kynyl or hal o-, hydroxy-,
nis 0,8 &oXy-, nercapto-, amno-, cyano-, nitro-,
al kyl t hi o-, al kyl sul finyl- or
al kyl sul fonyl -substituted C C6al kyl, C2-C6al kenyl or
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above definitions, ogen IS to er st 0o
iodinef pig#arabl fluemines ehigane Br brmrrn@e @ndinaefit peeferablyf ehieiisieyand bromine.

The afkkl%&uﬁkeoccﬁmng rn‘(u) frﬁeenééfbsmugm A8initRAY aFP $8r BERTPRE FRMy1, ethyt,

I™ori'ne and
n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl or tert-butyl, and the pentyl, hexyl, heptyl,

octyl, nonyl, decyl, undecyl and dodecyl isomers.

Haloalkyl groups preferably have a chain length of from 1 to 6 carbon atoms. Haloalkyl is,
for example, fluoromethyl, difluoromethyl, difluorochloromethyl, trifluoromethyl,
chloromethyl, dichloromethyl, dichlorofluoromethyl, trichloromethyl, 2,2,2-trifluoroethyl, 2-
fluoroethyl, 2-chloroethyl, 2,2-difluoroethyl, 2,2-dichloroethyl, 2,2 2-trichloroethyl or
pentafluoroethyl, preferably trichloromethyl, difluorochioromethyl, difluoromethyl,

trifluoromethyl or dichlorofluoromethyl.



The al kyl groups occurring in the substituent

definitions are, for exanple, nethyl, ethyl, n-propyl,
wOo0resgpsd, n-butyl, sec-butyl, isobutyl or tepPCTHERROPL/N01068

and the pentyl, hexyl, heptyl, octyl, nonyl, decyl,

undecyl and dodecyl isomers, Fbloalkyl gr oups

preferably have a chain Iength of from1l1l to 6 carbon

atons. Hal oal kyl is, for exanple, fluoronethyl,
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but - 2-yn-1-yl, 2-nethy|but-3-yn-2-y|, but-3-yn-2-y|,
1-pentynyl, pent-4- yn-1 -yl and 2-hexynyl; preferably
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halogef) RBIAHe N GEBEHE PELSURT DRTAES GHECBE 31 <SPEr R Ryne S chlorie,
for exé]ﬁbl@gle%ndf@ﬂltﬁﬁ@fﬂo@ﬁiyl@ laRd M’ﬂér@br‘o@bnwmm-ﬁfonﬁ%ﬁb%yl 2,2-
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saturated or unsaturated carbon atoms.

Alkoxyalkyl groups have preferably from 1 to 6 carbon atoms. Alkoxyalkyl is, for example,
methoxymethyl, methoxyethyl, ethoxymethyl, ethoxyethyl, n-propoxymethyl, n-propoxyethyl,

isopropoxymethyl or isopropoxyethyl.
Haloalkoxy is, for example, fluoromethoxy, difluoromethoxy, trifluoromethoxy, 2,2,2-tri-
fluoroethoxy, 1,1,2,2-tetrafluoroethoxy, 2-fluoroethoxy, 2-chloroethoxy or 2,2,2-trichloro-

ethoxy.

Alkenyloxy is, for example, allyloxy, methallyloxy or but-2-en-1-yloxy.



al kenyl radicals substituted once, twice or three
ti mes by hal ogen are those having a chain | ength of
wonww084d68 6 carbon atons. The al kenyl groups Pay/ER2006/001068
substituted by hal ogen at saturated or unsaturated
carbon atoms. Al koxyal kyl groups have preferably from
1 to 6 carbon atons. Al koxyal kyl is, for exanple,
nmet hoxynet hyl , net hoxyet hyl , ethoxynethyl
et hoxyet hyl , n-propoxynethyl, n-propoxyethyl,
I sopropoxymnet hyl or isopropoxyethyl. Hal oal koxy is,
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_fl. I , 2-
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suos 54 40t B ks BB B0 ALl oPHAFRS

cycloheptyl or cyclooctyl. They nmay be substituted one
referably fluorine,

A'kylcémonqﬂﬁsg%‘?c'% o%% B’ZOP %EW arbonyl is especially

acetyl or propionyl. Alkoxycarbonyl is, for exarrple

B 38 HRS RS Ry PR Lo,
:soprq@emqalrmwcar honxyearbbrex \Heayo@ehdopyl dr herEoxycarbonyl isomer,

prefelRpiyy tﬁ%%a%aﬁx%%@%%‘#%»g)ﬂ%aitehZXZEZ{ "l ength of

fron11 to 6 carbon atons. Alkylthlo IS, for exanple
o, ethylthio 0 but
Ay 3SR efesbmBRYA ¢ el IGIObI S B saubivertoptse pllgiio s, for

examPe mbthyRihief ehaiiy, grepymld, Bugiteib, gédyitHid bPhexyithio, or a branched
isomer thereof, but is preferably methylthio or ethylthio.

Haloalkylthio is, for example, 2,2,2-trifluoroethylthio or 2,2,2-trichloroethylthio.

Alkylsulfinyl is, for example, methylsulfinyl, ethylsulfinyl, n-propylsulfinyl, isopropylsulfinyl,
n-butylsulfinyl, isobutylsuifinyl, sec-butyisulfinyl or tert-butylsulfinyl, preferably methylsulfinyl
or ethylsulfinyl.

Alkylsulfonyl is, for example, methylsulfonyl, ethylsulfonyl, n-propylsulfonyl,
isopropylsulfonyl, n-butylsulfonyl, isobutylsulfonyl, sec-butylsulfonyl or tert-butylsulfonyl,
preferably methylsulfonyl or ethylsulfonyl.



Hal oal kylthio is, for exanple,
2,2,2-trifluoroethylthio or 2,2,2-trichloroethylthio.
weabboslsdesi nyl is, for exanple, nethylsulfinyl PCT/EP2006/001068
et hyl sul finyl, n-propylsulfinyl, isopropylsulfinyl,
n-butyl sul finyl, isobutylsulgfinyl, sec-butylsulfinyl
or tert-butylsulfinyl, preferably nethylsulfinyl or
et hyl sul finyl . AIkyIsquonyI is, for exanple,
met hyl sul f onyl eth | sul fonyl, n-propyl sul fony
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defl nition of R2 and phenoxy in the definition of Ri,
b t
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6-, 7- Grdrendeositiorar omati c rings that contain 1 or 2 hetero
atons selected fromthe group consisting of nitrogen,
oxygen and sulfur in the definition of RO and R2 are
Examﬁl}éé bbsuitple 5- wrsl-rdymbemd aromait rings thatZd:cW:hm 1tdmzambw atoms
t hi adj ?zol i m dazol

selectpg Hngtg¥§F°Upp§ﬂn§ H9 p}/nlireg?,n oxygﬁrg:ﬁnﬂ Slﬁ@wrh%& %fmltlon of Ry and
R. arewnm;ﬁzmlrmkl, pPREHdoK Baamgl, wlazmltﬂmlmh;adiaz@@h YiicRgetyi,
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OXazoygc!ﬁocX?g?{y‘ Beagnysturyluthisnyl pyese Mer'&%ﬂ"F‘é‘%‘kﬂ%hai‘%h%"'y'
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substituents in conposite definitions, such as, for
substiliethpl e, al koxy- al koxy, al kyl - sul fonyl am no,
al kyl am nosul fonyl , phenyl -al kyl , napht hyl -al kyl and

het eroaryl - al kyl . ) _ _ _ _
Meanings corresponding t6 those given hereinbefore can also be ascribed to substituents in

composite definitions, such as, for example, alkoxy-alkoxy, alkyl-sulfonylamino, alkyl-

aminosulfonyl, phenyl-alkyl, naphthyl-alkyl and heteroaryl-alkyl.

In the definitions for alkylcarbonyl and alkoxycarbonyl, the carbon atom of the carbonyl is
not included in the upper and lower limits given for the number of carbons in each particular

case.

Preference is given to compounds of formula | wherein n and X are as defined for formula I;
Ro is, each independently of any other, halogen, C;-Cgalkyl, C4-Cghaloalkyl, hydroxy, Cs-
Cealkoxy, nitro, amino, C4-Cgalkylamino, di(Cs-Cgalkyl)amino, C4-Csalkylcarbonylamino, Cy-
Csalkylsulfonylamino, C4-Csalkylaminosulfonyl, C-Cjalkylcarbonyl, C4-Cealkoxycarbonyl or

carboxyl; and Ry, Rz and Rs are, each independently of the others, hydrogen, halogen,



In the definitions for alkyl carbonyl and
al koxycarbonyl, the carbon atom of the carbonyl is not
wonaderwded3si n t he upper and lower limts given POT/EPR®6/001068
nunber of carbons in each particular case. Preference
Is given to conpounds of formula | wherein n and X are
as defined for fornmula I; i's, each independently of
any ot her, halogen C - Ceal kyl, Cr C 6hal oal kyl
al koxy, nitro, am no, CrC 6al ky Ianlno

hyd
CrCs%i%x'Eﬁgrée@wy qué?vﬁ\‘%nyl &CeyRlonlidr Sofyhalerliy), CaGehaloalkenyl,
g-Cs@ailﬂKY Vi t(ggﬂ)élo@yel&%yl @&, Cbs%ﬂJoK% Q?GHFR?IUb @”é(ik lthfd-€; & 1-Cealkyl,

car bonyl , | kKoxyca car bo

CyanoR(Cy- lkﬂﬁ@rbmsy!a@eceaé@éwarh@wm@lml G1-Bioatauy, dfar@aa&enyloxy,
Cg-Ceakﬂ{&&% é?&ﬁlfb Cg%gg%ktaweny§&§%%éﬁ&}’<k q1 Cealkoxy, mercapto,
C1-CoagryltbEh &1 (%%Rl@ﬁ&kﬂ'[hl(@@ﬁ%ﬁﬂ@@éﬁlnylngh Cealkylsulfonyl nitro, amino, C;-

Chakﬁﬁﬁﬁgqigﬁ F%Qébﬁkg(ficealE;;%ocrgfaézg:kylcarbonyl

Cr C 6al koxycar bonyl, hydroxy, G -G oal koxy

Prefer@ %ﬂé{f E ?01'@% Qg@ 8;( ﬁ%k%ﬁ%%@%m & Lu%‘ hk 3?@/ 'each

lndepm&mmthe@hﬂedﬁmgdm balo@en, @,F@Aadjal @4Q4haloalkﬂr C,-Cqalkenyl,

f 6al
oo GRS By SR Sy b o 2y oon
hydroxyi, \V:BfC4a|K9Ey G- ooDgpalkergsoxyf Ch-ar @itadikyinylokg G, hRlbalkddRy, nitro or
and R3 are, each independently of the others,
hydr ogen, hal ogen, G -C 6al kylf & -C4hal oal kyl
C2- C4al kenyl C2- C4hal oal kenyl , C2-C4al kynyl

N I
Preferﬁg)aer E)(Q)/Cl o4 a?qggg&yahg ogrr[ngo yvmq(%pﬂﬁeal%;gﬁ( Bag%?ey-@alkyl
and X@halblymyl| oxy, C -C 4hal oal koxy, nitro or ami no. i
Preference is given also to conmpounds of fornula I
wherein R, R2 and R3 are CrC 4al kyl and X i s hal ogen.
Likewikk lpeatefred B igRMda bEfR@IRAWHESeiafh i or mul a | wherein
nis 0. O those, special preference is given to
conmpounds of fornmula | wherein RL and R3 are

Of tho§8 %@iak}eﬂefer@ﬂcé i8 gk t§@bK¥)bun@1& f?fm'uﬁa QNhQFeIrBFﬁ and R are

ecially preferred conpounds of fornula | are those
C2Cud rfdq 1§ GReCaalid. and ér'%Cle?'hl?'l Rspepiadypreferres <F%“¥Pﬁé{nﬁ§ jof ggrmula |
are th€ddWheretd, ahd /B, &@'é?ﬁﬂ oP brotb&P@m REEI Wtﬁyl ESRERi@EhI¥ro or

preferred conpounds of fornula are"those wherein n
bromo; Fvgn more especially preferred compounds of formula | are those wherein nis 0,

amino

Ry and Rz are ethyl, R, is methyl, and X is chloro or bromo.

Preparation of substituted benzenes according to formula | by classical Sandmeyer
reactions are known in the art. For example, WO00078712 describes a classical

Sandmeyer reaction for the production of 1-bromo-2,6-diethyl-4-methylbenzene.

It has now been found, surprisingly, that a variation of the classical Sandmeyer reaction,
wherein gaseous or aqueous acid is employed in non-aqueous Sandmeyer conditions,
produces 1-halo-2,6-diethyl-4-methylbenzene in greater yields. More particularly, in a
classic Sandmeyer reaction, the diazonium salt is added into a cuprous halide solution,
tending to minimize formation of phenol and hydrocarbon coupling reactions. In most

cases, the reaction takes place at 0-20°C and requires the use of a molar amount of



Rl and R3 are ethyl, R2 is nmethyl, and X is chloro or
brono. Preparation of substituted benzenes according
woaodomsmsBa | by cl assical Sandneyer reacti onsprParaP2006/001068

known in the art. For exanple, WX00078712 describes a

cl assi cal Sandneyer reactipg_for t he production of

1- brono- 2, 6-di et hyl - 4-net hyl benzene. It has now been
found, surprisingly, that a variation of the classica
Sandneyer reacti on, wherein gaseous or aqueous acid is

cuprousripsligy el Pramate ihepiekyeis obdinarriy@rsalio hiihe RiAeesSHf i igsent
lnven’n% r"ﬂbf%ﬂ %aﬁied rfwrh handEBs Gxé@mﬁe W@adﬂ@n% BRVRIe /&1rES of

artlcu I'n a classic Sand rre|yer reaction,
addntuomlabscdumlzm nahﬂg zmrt, furheamininizng hephenpifemmaation) iAgigitionally, in
case %%bﬁé&@‘? id qu ptkgleH" Wht} Aendv B’?Bké’&ro%fic cmg‘tﬁlaﬁ’(l)n ﬁé\gs to
car bon codpl i'ng reactions. ases,
mmlmuzealm ploena mm@tlprh dlves nanorca)mmm@dan d he éliprionien %fﬂ@s @géeféted in
st i 5y I Jlr SPBH LGP B ot ol AR B BF lcyares
tempermemenand theantctiom, proetedb withbutdbe oise ohcoppaial i de i s
used in the reaction to provide a source of additional
solubilized halide ion, further mnimzing the phenol

The p)fe@émq:trb@éss né\dlitnbgijdlgy in case of aqueous aci d bei ng
ed wat er renpval

azeotr | St 1
a) pe e EeRi e prAg R B R iR AR s i Lo RS g
b) yuhﬁ gﬁﬂefﬁhﬁalwe&ﬂwﬁimaﬂbtm ite n@abﬁman‘oqdowd% aisburceiof edditional
t he |azot|zat|on n re carri.e out
L olian oo rur e pE s e eal Rt he
c) I Ratish MMatRiqaeeesacidd ked! whiee ratseva0 by aepgeipic diitlation helps to
present process is dIStIn ui shed e of

g e RSP A rn iS AR Yl PP BB ERES T roduc

d) Upsi@ffonBitdh J1ahd 8i8zeHiurRBhk BY Bildeeblis Siagotizaaet aedpyrolysis at
provi de a source of additional solubilized halide ion,

f elevaied tompeRYeSg t he phenol formation; c¢) in case
e)t Q@éen@g%?%ﬁpé}%ggén% Hé&gsaryi@érecﬂaésﬂépgﬁhdrﬁé(yél@&ttlbﬁ@ C

['ation ps to mnim ze phenol formation, thus

f) i rﬁpﬁugw ngeml@wmr@cﬂuotma@wwwﬁé@ PRy Ham substibtier benzgne
sPrO%Hé g gh%tm;t,otnhe di azoni um salt by

mul tan lazoti zation and pyrolysis at el evated
)i elntpfafrtatmsr ard regpele prasess chaspipels sk ge selemanedyprpduct

fgfboﬁéléﬁ‘ﬁ% ﬁ]océsasr_}drreyer reacti ons;

The present preparation process is therefore suitable especially for the cost-effective, large-

scale preparation of substituted benzene derivatives of formula I.

The process accerding to the invention for the preparation of compounds of formula |

comprises reacting a compound of formula |
NH,

R, R,

Ry,

(i),



f) reduced phenol by-products nake it possible to

purify the substituted benzene products by vacuum
wdizadeiogka@si on; g) ability to recover and recycPeET/EP2006/001068

process chem cals such as sol vent and by- product

al cohol in the process. The goresent preparation

process is therefore suitable especially for the

cost-effective, |argescal e preparation of substituted

benz§ge derivatives of fornula |I. The process

wherely Bo i Ry fegindhe2iereAeingA feiderrwe | ghikpaguaous qoigrin non-aqueous

Sand@eaesastidngin fherdpskncd of?éUﬂSEéf smte,rreémbvm) 78605 Bldtillation
Wf}orrrulall (H) . wherein ydnare as

mm'mél?@fsl“PPeEh?W fqrayadian and thegpiore 'ﬁtﬂﬁ‘é‘tﬁ%h%é’ |‘9&1j pithe compound of
formufholn Wﬁ%lﬁ@ﬁ%cd 8arhd 0O oltepBBe BRIESRER in the
opper. Water renoval by azeotropic distillation

feac“ﬁﬁ'ﬁaﬁ?ﬁi%%uecnﬁés PR WaiRramPy b rgeetenie fistitatiomsasbes
eliminkig, yi el d of the conmpound of forrmula I. Alternatively,

gaseous acid can be used to replace aqgueous acid in

the reactions. Consequently, a step of water renoval
The pRpafffeAldt %Bﬂng?ghé;é b f'o?rbulgn PisS hj% (ﬁE 'tﬁ@ %Ef/ﬁwg Helftion Scheme 1.

preparation conpounds of 1S | strated

in the follow ng Reaction Schene 1 Reactlon Schene 1

oy gani c solvent 2) organic nitrite / elevated

Bﬁ%@%‘%g to Reaction Schenme 1, the conpounds of :
foygula | are obtained fromthe aniline conpounX
fofrrula 11 by reacting the aniline conpoungs of
f

_%e I, i n1ng r/SdrghRREdIRshtSt ep, Wit h By
ai!; nq§ II db I Tt re
X sal t, dollowe wat er. nova a azeotrop
iBtillation. A PQ%H?ln\'}@tey %lﬁHﬁ?tdots anili ne

t can be forned directly by the reaction of Bni 1ine
corrpound of forrmula Il and gaseous HX acid in aj
sullt abl e organic solvent. The first step of t he

Accor@ﬁ%ﬁ@ﬁ%a@tfon@‘&e‘?ﬁ@? &AL cb PSGﬁ%s‘)& 10RYulh NEIUSIR shgﬁfrgm the aniline
addi t

lon of a suitable me de or onium
compeoypg)of fermula il piépacting the aniline compounds of formula 1, in a first reaction

ab
Q O

step, with aqueous HX acid in a suitable organic solvent to form the aniline « HX salt,
followed by water removal via azeotropic distillation. Alternatively, anhydrous aniline « HX
salt can be formed directly by the reaction of aniline compound of formula Il and gaseous
HX acid in a suitable organic solvent. The first step of the process of the present invention
may include the addition of a suitable metal halide or onium halides (PTC), to further
improve the yield. In the second step of the process of the present invention, addition of an
organic nitrite forms the diazonium salt in situ by simultaneously carrying out the
diazotization and pyrolysis steps at elevated temperature ranges. Unlike classical
Sandmeyer reactions, the process of the present invention proceeds in the absence of

copper and produces compounds of formula | in high yield.

Examples of suitable organic solvents for the reaction of compounds of formula Il with
gaseous or aqueous HX (Step 1 in Reaction Scheme 1) include, for example and not for

limitation, dibromomethane, 1,2-dibromoethane, 1,2-dichloroethane, dodecane, heptane,



i mprove the yield. In the second step of the process

of the present invention, addition of an organic
wai2o06i08&68 or ns t he di azoniumsalt in situ by PCT/EP2006/001068

si mul taneously carrying out the diazotization and

pyrolysis steps at el evatedidenperature ranges. Unlike

cl assi cal Sandneyer reactions, the process of the

present invention proceeds in the absence of copper

' nd produces conpounds of formula_ |l in high yield. .

methy BYABPRESoBR e, BT, oh Gishe -t piasor g ne b g biane. o

Dichlofdbetismoid rdseircbi@rgatiasbivend t h gaseous or aqueous HX
(Step 1 in Reaction Schenme 1) include, for exanple and

not for limtation, dibrononethane, 1, 2-di bronpethane,

Examgle2ofiéiiabrregbhaliges dPEREARalides useful in Step 1 in Reaction Scheme 1
ept ane, net hyl cycl ohexane, tol uene, xyl ene,

h I
includg g PEbRI Y tQhiseRI BERgNgRROtasghtn ﬁ@griwseﬁiy.m ghioride,

tetrablRyB RN ARE BZRRge ] tétré‘bnﬂyf{%ﬁsédr%ﬂh}?ﬁ BRMide, pbvent .
Exanpl es of suitable netal halides or onium halides

methylidugtylpmmenigpeghlariden Reacti on Schene 1 include, but are
not limted to, sodium brom de, potassium brom de,
sodi um chl ori de, tetrabutylamoni um brom de,
Examples phgiitedlestigayie oiitaspefohinddep g Reaction Scheme 1 include, but are

not limfBk Ry, ik Rivkyd 0BPAS Hﬂaﬁm Hﬁ&tg,gn-gé?&g\fﬁ?&i%? nHutyd %ﬁ;ﬁ%ﬁéﬁ% t-buty!

o organic'nitrites use n Ste Reacti on
nitrite.j ncl ude, but are not limited to, alkyl nitrites, such
as isoanyl nitrite, n-pentyl nitrite, n-butyl nitrite,
and t-butyl nitrite. Reaction conditions proceed at
Reactioh eeaditiohs wnpredatialested tengiesatutesofin Réapct pbReddlvarEcheme 1,

_ ; " e Cad )
n ol TRk U 1 0P 6 S SR 6 O 0o
about 65, reeddbé mactitretheodofwiithiihe lnegamiayainite inrthe mbsendenoftdepper or
coppe?\,@%&??lﬁtg Aggg%ﬁe@ Hon S2RB&RE 18 ?sg%flri%foét%& ?{’acﬁﬂh E[]empera’tures of

s carrre reactl
from abeunipEl°d6 abag 56 Cf Tempabatutesslliring treebareotrbpiC.distillation step in Step

Tenper a s~during th tLropic distillation step
! mayir%er\% ue[bttogﬁ?a?’ Qr‘é:!a?é%b%ﬁgf)@tzﬁ@oé pref erably about 100C.

If the starting materials enployed are not

nant i oneri cal | re, the c ounﬂs of &%rnula I
f the <iaip M4 FREKED 0B W SPT IRBSIFIE e, lpeagenmunge of formula |
obtained irt ihe aboverdedcribad @rPdcRs ads géthaallyein &itd ORI irgcematbsIbES
.. Wwhich, if . ir r n th [ f

d'aSte'EeﬁEﬁ%F{eﬂlﬁﬂﬁg%@ﬁ@ﬁ? fb gfla yes?rgd,s ced%abeaéeepdaraoted ton ?hebgesi’sl,ig oP their physico-
chemical properties according to known methods, such as, for example, fractional crystallis-
ation following salt formation with optically pure bases, acids or metal complexes, or by
chromatographic procedures, such as, for example, high-pressure liquid chromatography

(HPLC) on acetyl cellulose.
Depending on the substituents R, to Rs, the compounds of formula | may be in the form of
geometric and/or optical isomers and isomeric mixtures (atropisomers) or as tautomers and

tautomeric mixtures.

The Examples that follow further illustrate the invention without limiting it.



properties according to known nethods, such as, for
exanple, fractional crystallis ation follow ng salt
woanwmwsicwn Wi th optically pure bases, acids or POEERR006/001068
conpl exes, or by chromatographi c procedures, such as,
for exanple, high-pressure {4 quid chromatography
(HPLC) on acetyl cellul ose. Depending on the
substituents RO to R3, the compounds of fornmula | may
be in the formof geonetrie and/or optical isomers and
Prepa tures (atropisomers) or as tautoners and
Exami}l8 W10 PRég fattfn*dt UL S molh6-dRtAITL B Sihy B mbsinizeMe fwvith lR8Eous
I1Tustrate the invention wthout Timting
hydrogen byopide 4t on Exanpl es: Exanple P 1: Preparation of
1- brono- 2, 6-di et hyl - 4- nethylbronnbenzene wi t h gaseous

hydr ogen brom de Gaseous h ogen bromde ( 1 .05
Gase%ﬁmygrggqn§rp@gie|(ﬁp§ eqU¥i IN$ {ﬁdel %fa mixture of 2,6-diethyl-4-methylaniline

(1.00 e?qlﬁv fjéﬁ‘& Qc‘lﬂhuﬁ‘l b'f‘@rh’ﬁw(@ﬂble'qﬂ C}(m - ﬁ&l&%fdéh’zeﬁeaﬁﬂe%@éﬂl% salt

brom de uiv.) in o- | or obenzene.
suspengen i ¢ dsfalﬁo uéﬁ@éﬁ@ﬂ BiHite §1. eéén@ld)taad@@d@nqﬂg@éﬁws

hydrog?;ént Brobfad 013 e&\g ?%ﬂé‘ fédku@ﬂ%%@@ﬂwbl&ﬁ%h g‘%? §5° C over a 2-hour

I‘O en rom equi v ar e
perlodép mjpfohh@mm-? Gadicthgl-RethyRanzene 2s oo &y hgm brczwn solution.

The re?%ﬁ(?rl{ g\ﬁ%s E@Waﬁze@ VitrEAdy ?ﬁﬂst"&eéJMIohg@&ngjéf elatg‘iv.‘?. X5 b3om

rown sol uti on. e reactio
aqueope phase iszegawiedofRskoemyksalcehad ehd pidichigrobenz@ng are sequentially
. ' S
s I gl SSHERYS MU RoSEDRNE L g oy
of 90% and ppé@bl&téﬂ yietd @fradd@e. fThe pcodude can be further purified by vacuum

- - di | - 4- [.bro c,materlal with an
d'st"'aﬁgrisﬁé%%a%ﬁgﬁgﬁé e}%s%ﬁggyggag.i % of 87-90% The
product can be further purified by vacuumdistillation
at 95C/5mHg to give an assay of 97-99% Exanple P2:
Preparation of 1-brono-2,6-diethyl-4-nethvbenzene with
Examglg o Bgedayationlf d iremadd, 6-dittivgl-aguebyiserivgd e alitharueocasi d
hdrob(1 .05i quiv.) is fed into a m xture of
thylaniline ( 1 .00 equiv.) and sodium
brom de (0.10 equiv.) in o-dichlorobenzene. Water is

48% atgﬂg?r;%a@cg%érggnc %cbc{ bd&in gc?téb ?scfﬁ @gﬂg}%x{u?es g# éiietrlllglln%atl'\ytllaniline

(1.00 equiv.) and sodium bromide (0.10 equiv.) in o-dichlorobenzene. Water is then

azeotroped off under vacuum. The resulting salt suspension is cooled to 50°C. n-Pentyl
nitrite (1.05 equiv.) is fed subsurface at 50-55°C over 2-hour period to afford 1-bromo-2,6-
diethyl-4-methylbenzene as a yellow to light brown solution. The bottom aqueous phase is
separated off. The organic phase is washed with 10% sodium carbonate solution (0.15
equiv.). n-Pentanol and o-dichlorobenzene are sequentially stripped off to produce the
crude 1-bromo-2,6-diethyl-4-methylbenzehe material with an assay of 90% and an isolated
yield of 83-85%. The product can be further purified by vacuum distillation at 95°C/5 mmHg

to give an assay of 97-99%.



nitrite ( 1 .05 equiv.) is fed subsurface at 50-55C
over 2-hour period to afford 1-brono-2, 6-
wdizadelvgheed- met hyl benzene as a yellow to |ight BCOWER2006/001068

sol ution. The bottom aqueous phase is separated off.

The organi ¢ phase is washed, s th 10% sodi um car bonat e

sol ution (0.15 equiv.). n-Péntanol and

o- di chl orobenzene are sequentially stripped off to

produce the crude 1- br ono- 2, 6-di et hyl - 4- nethylbenzene
ExamplgP3: Prepajatian ofl -elera?. erplictindsanethylbenzenewidiaas hye
cMom%§'85/b The product can be further purified by vacuum

istillation at 95C/5 mtHg to give an assay of
97-99% Exanpl e P3: Preparation of

casadl SRRy 3 0K o BT I €08, BORARHS oty
(1.00 %Q}UN )/m)o tishogabengenre, allewingtthepoldfemperature to rise to 70°C. The

resultlrgg gelgﬁi%é}%%loﬁ l%dd?é(d 45! bnEfsd%niyl hﬂﬁteetcﬂ Ld)'s\/eql,n ernd additional

enzene, Iomn nper at
gaseou$ QEdflOGGWOb@l’lda' l(ﬁa5® esuVﬁ arﬂgfedaslutnsm@mmumeoyslwc Hed0°C over

a 2- ho'uP géﬁo% to gﬁw Lonity 'b'é Sng(hygﬁgrg%ﬁ@%ﬁ’ze%e%‘ 9o %59' Jib@ANoo,

eous rogen c

sodnuns hhdnwv(fdadé 56 emwhvc)aa added o atjustBhbPHAC 10viex Thebditonr aqueous

RErL o ford 1- Q et.h 4- net Ibe
phase IS swr@%&oﬂ eIF%emé@g/% oféanqi? ﬁg};g‘o(g%o%wezefx% aée)s Pﬁﬁ otf Re %roduce
the cnmth:l‘edhlbw -a@fdisthykhrenefiiyldenzdfe &&ter‘ﬁheTb@btadntmame@erther

ase sgparated af | .al cohol a o

purie i Beb Sp Eae Bet BeCim pRERY o T Sy SR 209e

crude 1-chloro-2, 6 di et hyl - 4- nethylbenzene mat eri al .
duct car i fi

chbn&&anple P4: Preparat|on of

7% SRS T EmpalERb R par ggﬁ%h%v%gueou%'dﬁén the

procedéSeibxbmplePB an@ @i@ﬁ@ﬁéﬁsté‘b’ or @&%ﬂoﬁﬁ'cﬁmmﬁlﬁ)d |§1 nkB&ed to remove

s of ditional ste

water BBEA Beptey g BETY Faling & HE SHESuERTon A0 ageRiuch as CaCl, or

CaSO@fstcﬁﬁloRalﬁr scRidhy brddigBitRliciétbp R acitiVe §add yiéigr mat i on.
A drying agent such as CaCl2 or CaSO4 is optionally

added in the diazotization step to achi eve good
yield. What is claimed is: 1. A process for the
preparati on of a conmpound of forrmula |I wherein



RO is, each independently of any other, halogen, CC
6al kyl, C2-C6al kenyl, C2-C6al kynyl, CrC 6hal oal kyl
woyensmsdics C 6al kyl , C2- Céhal oal kenyl , PCT/EP2006/001068
cyano- C2- Coal kenyl , C2- C6hal oal kynyl ,
cyano- C2- Céal kynyl , hydroxy hydroxy-Cr C 6al kyl, CC
6al koxy, nitro, am no, E%atkylan1no dl(CrC
6al kyl ) am no, CTCBaIkyIcarbonyIan1no Gg-C
6al kyl sul fonyl am no, Cl- C6al kyl am nosul fonyl, CC
What sglaigpd g bonyl , Cr C 6al kyl car bonyl - Or C 6al kyl, C1- C6-
al koxycarbonyl -Cr Ceal kyl, G -C
6al kyl car bonyl - C2- CBaIkenyI Gg-C 6alkoxycarbonyl Cl-
1. A prgaskiox jeaprspaiatione! esampenyd of iormga |
6al kyl car bonyl - C2- Céal kynyl , Cr C6al koxycar bonyl - C 2-
C6al kynyl, cyano, carboxyl, phenyl or an aromatic ring
that contains 1 or 2 heterp atons selected fromthe
group consisting of nitrogen, oxygen and sulfur,
wherein the latter twe aro-:tln rings may be
substituted by CC 3alky Cﬁbﬁloalkyl Cr C3al koxy,
Cl- C3hal oal koxy, hal ogek &'nor by nitrqn,or RO,
together with the adjacent]substituents RlL, R2 and R3,
forns a saturated or unsatmyated C3-C6hydrocarbon
bridge that nay be interrupted by 1 or 2 hetero atons
Whmeﬁplected fromthe group consisting of nitrogen, oxygen
and sul fur and/or substituted by Cl-C4al kyl; Rl, R2
Ro is, aaxdh :R@ewarelenmaohamm@ibpehabgem YCoFealkyb tachslkenyl Co-Cealkynyl,

v R 50 £ B3 o e BT -Gt

cyano@g-((%h@h;dahkﬁnw, ,hydroxy‘,@amgabkylc ar-Beaiidxy, GRroCEaminoe Ry |

Cealky%r{up a@ égﬁa kgﬁﬁém C2 &CG%Q p%ré\flekr%%an&-@al%ﬁsulf%ﬁﬁgmino Ci-

CealkyGirfifad Kionyic Eﬁ-maall}(yleﬁbanﬁ[ﬁ@l Ewﬂyyilc;arlﬁr@l G&U@lkWa@bﬁayl

B i - T
oealk@yéz(i:aimlofél-@a@gaylkm csélkﬁmbWImagaley.@e ad:1k§zéalko&ymlﬂonyl Co-
a car

Csalky@yu E¥ANCo K" r o&;} e%%p/ﬂ(gh?rr %%ma l&%lgx r bo{}%ﬁ(&,oy %weé¥d atoms
select6® rahpk @&X}p cdn3isting af amblienydxgyan and sulfur, wherein the latter two

Cr Ceal kox C
aroma@swa%mawihetw%gt'wéﬁg%eﬁﬁﬁﬁ%91. Qﬁ%'oa%yl R4 2By,
cghalmxzmaﬂ@@émr&yéno Bi by Bitrogéd no, Cr C 6al kyl ami no, di (Cr

yl)am no henoxy in_which the phenyl ring ma
Ro, t%%h%wgﬂ ?meﬁesw Aisiir Rz end Baaie %aﬁ%wfate%% ésaturated
Cs-Cs dfw%orﬂsﬁa%hﬁbmby%ynten@t@%p 1 SrHe@latbis @.bfe&t‘éd from the
| so ma henyl , hyl “or a 5-

or 6-nmenbe
group@p@ﬁqgcofrmtf@qrh Qt(ygwyar@o?wfa[ #ndjorgzubstituted by C;- C4alky|
Ri, Rz and Rg are, each independently of the others, hydrogen, halogen, Cy-Cgalkyl, Co-Ce-

alkenyl, C,-Cgalkynyl, C3-Cscycloalkyl, Ci-Cshaloalkyl, C»-Cg¢haloalkenyl, C-Cgalkoxy-
carbonyl-C-Cgalkenyl, C-Cgalkylcarbonyl-C,-Cgalkenyl, cyano-C,-Cealkenyl, nitro-Cy-Ce-
alkenyl, C,-Cghaloalkynyl, C4-Cgalkoxycarbonyl-C,-Cgalkynyl, C1-Cgalkylcarbonyl-Cz-Ce-
alkynyl, cyano-C,-Cgalkynyl, nitro-C,-Cgalkynyl, Cs-Cghalocycloalkyl, hydroxy-C;-Cgalkyl,
Cy-Cealkoxy-C4-Cgalkyl, C4-Cgalkylthio-Cy-Cgalkyl, cyano, Cy-Casalkylcarbonyl, C4-Cg-
alkoxycarbonyl, hydroxy, C4-C1calkoxy, Cs-Csalkenyloxy, Cs-Cealkynyloxy, C-Cghaloalkoxy,
Cs-Cghaloalkenyloxy, C1-Cealkoxy-C4-Cealkoxy, mercapto, Cq-Cealkylthio, C1-Cghaloalkylthio,
C4-Csalkylsulfinyl, C1-Cealkylsulfonyl, nitro, amino, C,-Cgalkylamino, di(C1fCealkyl)amino or



2 hetero atons selected fromthe group consisting of

ni trogen, oxygen and sul fur, wherein the phenyl ring,
woOhersrvagiss hyl ring systemand the 5- or 6- menbeceaP2006/001068

aromatic ring may be substituted by hal ogen,

C3- C8cycl oal kyl , hydroxy, neycapto, am no, cyano,

nitro or by fornyl; and/or e phenyl ring, the

naphthyl ring systemand the 5- or 6-nenbered aronatic

ring may be substituted by C Coal k Cr C 6al kox
phenquon whigh the rheswl Y9 mambe@t@awm;hyé/ Calvlof; Cabiaba%ﬂ/' C4-Coq-

alkox;fjII ?l% Fwﬁjl KQP&YgenQégn@%lrFilnﬁl%r bonyl, CrC 6al kyl thi o,

fin C 6a squonI mono- Cr C
R2 alsgamqw:}(:apﬁawl ngpl@’r{;yl@r@a$w|q-@ﬁmhgred@f@natlc ring that may contain 1 or

2 hetegb léﬁdn%e%& ﬁmnr{%% gﬁ}g %Qﬁ%@f%@ﬁ%&# og eq% ar\] nd sruéf)l(u _whereln
the pf@nq]&aigk@nmaphmyl msy@jmy.e@dgh@a orf- k@ﬁi@pre arom);mc rlng may be
substi@%ghﬁé%e;ﬂ% 3 Oslcifﬁgé_(lé@gl?ﬁigr ! Sufz%‘ﬁﬁd;)é'rrﬁﬁcf RQAX, nitro or by
formymndzetalkkenyl su! fEJnyI , rmnlo- or di- ’ .
e
substiaékiy Tatialkyl, @C@ﬁl@d)dyyhnydroxy@BrC@di{yk)G\W@mxy-@,rmeakyl- Ci-Ce-
alkoxyfi:C%?e'mi‘ M%V%au&?caaé O’E%a y@}'g\ ; b(g%b?all%su%n?lia KN itsulfonyl,
mono Q2 -Cakkming, UKCQCeﬂRyI%mhdx,mw:@udyfca@Inyla@mqo C+-Cealkylcarbonyl-
(01-0@@ %ﬁ%;ﬁ%@%@%’ggglcg%ss ﬁ{qlo%%j hﬁz%g H KXEX 1) BTNk oxy-Co-Co-
alken@6@{ @Wkwsmamgla%l?n? t?rcebyteﬁgﬂcﬁﬁah)k,y%yd:m{dmmﬂyb (Ci-€@lkenyl-
sulinf e EPURA AT Pos o G e Y BRI SRR KERG kg
amlno%ggféasénww&mywnuhw O%Sg&u@nlytc%tb@gylgm@@ﬁiylwimnoQCz-Cealkynyl
o CoRRESH IS DRk Cor o6 Ry e KR Co

alkynﬁ@lykEL Ctﬁllﬁyny@é%o@@l IO,él(%bllkﬁ/lhy]ﬂﬂo C%lﬁwwgﬁmyf @yl ,
C 6al kyl a C 6al ky
Cea'ks@végﬁ?wmaﬁg %@lky Bg; k%nr Mﬁy%@%@v%mm Cor

C
cufBsi) i off olibpyacyy (oot pngt e -

the p@n@gmgkw%&wywyl g @ggprmémta%ﬁb@,rr@,rnen@gr%aromatlc ring may be
subshﬁ]t&?ﬂyhélblsgbstﬁ@re@@,Lﬁs%Wi @41CfebPRMJ(y, hédroxy-@ Cealkyl, C4-Cealkoxy-

, ono-

o Coltar RNy K OOy, Co PP (NS B QRS9 SrGralkylsulfinyl,
Ci- Ceggyl%h{ﬂeﬁ%hsf&@é&)ﬁy%lﬂ@ dl(@%(%@lﬁi/l}%@mb{& @L@WI&%dnylamlno
. Contpta L o eV Iip. e AR5 oo - Coclkeny!,
C-Cealkoxy-Co-Cgalkenyl, C-Cgalkoxy-Cs-Cealkenyloxy, C,-Cealkenylcarbonyl, Co-Ce-
alkenylthio, Co-Cgalkenylsulfinyl, C>-Csalkenylsulfonyl, mono- or di-(C,-Csalkenyl)amino,
C-Ce-alkyl(C3-Cgalkenyl)amino, C,-Cealkenylcarbonylamino, Co-Cgalkenylcarbonyl(C4-Ce-
alkyl)amino, C»-Cgalkynyl, Cs-Csalkynyloxy, hydroxy-Cs-Csalkynyl, C,-Cealkoxy-Cs-Cealkynyl,
C;-Cealkoxy-Cs-Csalkynyloxy, C,-Cealkynylcarbonyl, Co-Cgalkynylthio, Co-Cealkynylsulfinyl,
Co-Cealkynylsulfonyl, mono- or di-(Cs-Cgalkynyl)amino, C4-Csalkyl(Cs-Csalkynyl)amino,
Co-Cealkynylcarbonyiamino or C,-Cealkynylcarbonyi(C4-Cgalkyl)amino; and/or

the phenyl ring, the naphthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by a radical of formula COORzs, CONRsy, SO:NRs3Rs4 or SO20Rs5, wherein Rsp,

Rs1, Rsz, Rss, Rss and Rss are, each independently of the others, Cy-Cgalkyl, Co-Cealkenyl or



Cr C 6al koxy-C 4- C6al kynyl oxy, C2-C6al kynyl car bonyl
C2- Coal kynyl t hi o, C2-C6al kynyl sul fi nyl,
wQ2edeBakdéynyl sul fonyl, nono- or di-(C PCT/EP2006/001068
3- C6al kynyl )am no, C C6al kyl (C 3- C6al kynyl ) am no,
C2- Coal kyny[ car bonyl am no pﬂSQQ-CBa(kynylcarbonyl(C r
C6al kyl ) am no; and/or the p enyl ring, the naphthyl
ring systemand the 5- or 6-nenbered aromatic ring may
be substituted by a radlcal of formula COOR.5 CONR 5
Ca-Coalkynglpniis RBvdrexy - St gneirAR e iamitg o cy arg- f'tr%z'kvlthlo—
poid oPE-CR&Kyny!;
R S ol TR Ao AR S
XlShﬁQ@%LanHydroxy- al koxy-, nercapto-, amino-, cyano-
nlsquli%g al kyl thio-, alkylsulfinyl- or
al kyl'sul fonyl -substituted C C 6al kyl, C2-C6al kenyl or
which cgmgBedskynyl ; X is halogen; and n is 0, 1 or 2; which
Wryggétﬁgsa &% S BRGSO Bnpound of formula (I1) 2
t h gaseous o aqueous in an organi c sol vent,
wherein X is as defined above for formula (1); (b)
renmovi ng wat er by azeotropic distillation in case that
aqueous HX i s useddH,and (c) adding an organic nitrite,
wherein the procesp takes place in the absence of
copper. 2. Th@ Raccording to claim1, wherein X
is chloro or bro -WIhe process according to claim
2, wherein R1, d R3"are i ndepenmently CrC 6 al kyl
and nis 0. 4. Thel process according to claim3, Ri
and R3 are ethyl, Bnd R2 is nmet hyl . 5. The process
according to claim4, wherein the organic solvent is
. selected fromthe group consisting of dibrononethane,
i br i chl or h
with G 5,08 ORI R TP RGO\ LS & FEERERSY above for
fonnu@nborobenzene o- di chl or obenzene, and ne5|tylene 6.
The rocess according to _claimd4, wherein thelgxganl

() t renoxing wate hy-3zegty plarﬁlstt‘q%tl%laﬁﬁse that aqueous s used; and

(c) adding an organic nitrite, wherein the process takes place in the absence of

copper.

2. The process according to claim 1, wherein X is chloro or bromo.

3. The process according to claim 2, wherein Ry, R; and R; are independently C4-Cg alky!
and nis 0.

4, The process according to claim 3, Ry and Rj are ethyl, and R, is methyl.
5. The process according to claim 4, wherein the organic solvent is selected from the group
consisting of dibromomethane, 1,2-dibromoethane, 1,2-dichloroethane, dodecane, heptane,

methylcyclohexane, toluene, o-xylene, chlorobenzene, o-dichlorobenzene, and mesitylene.

6. The process according to claim 4, wherein the organic nitrite is selected from the group

consisting of isoamyl nitrite, n-pentyl nitrite, n-butyl nitrite, and t-butyl nitrite.



consi sting of isoanyl nitrite, n-pentyl nitrite,
n-butyl nitrite, and t-butyl nitrite.7. The process
weacewrodiasg to claim4, wherein step (a) furthePCI/EP2006/001068
conprises adding a netal halide or onium halide,
wherein halide is X and is gs_defined for fornula (I).
8. The process according to claim4 , wherein the
azeotropic distillation of step (b) takes place at a
tenperature between about 50 - 1 100C. 9. The prgcess
7. Theip©sees atrording foaslaimd, witrseis; sier (% furthepepmplises %‘?d'%q gpnetal
halide (o‘F))n ufh Ib@fd@’e\ﬁﬂeé& halid@®D%.ankls ad BEfiIdXBLRIMARCO! di Ng
alm 4, further conprising renoving water
by product and residual acid by neutralization with an

8. Thé Efbrcggiawé&o%ﬁi c?ﬂglrrpjﬂ aﬁl?eréf?ﬂﬁé abdAbpicldistilihisn Bf 9€838) takes

according to a|m1 further conprising dlstllllng
place af 4 teamrbratesytedtivagn @POlkiﬁOpﬂé@‘U%t al cohol and organic
solvent. 12. The process according to claim 11,
further conprising purifying the conpound of forml a
9. Th¢ pjockes aemrding tchaaipr dosserelnihe tanparmigis of $teat¢)dn bety@en 40 -
100(,CThe process according to claim1l to produce a conpound
of formula (1) wherein X is brono, which conprises (a)
reacting a conpound of formula Il wherein nis 0, Rl

o R R R

residuaizaid by pewatradizatidnl Wigh awwimcagarde baseuand phasssepearaiioni |t he
tenperature reaches about 1000C in the case that
aqueous HBr is enployed; and(c) adding n-pentyl

11. Thei gro¢dss aatordingaopiiatior eirtier atrapiisinpeisHit)g ot @ndirecyclieg of by-

roces kes pl a n the absence of copper; (d)
produ&eagccg?\pﬁ@n ﬁgép'cﬁﬁﬁ’ﬁptduct and residual acid by
neutralization with an organi c base selected from
sodi um hydr oxi de i ym car baonate, followed b
12, ThpReboseRara oI dedy Th b AP RRS EAh I GemPound of
formulbQl) Toinfed(By) thBYroteey Bvelbedrh loiséifidtion, 14. The process
according to claiml wherei n sodi um brom de i s added

to the reaction in (a) 15. The process according to
13. TI;?(é Bid¥eds adRrdih @ HOBINR1 O PRAUBS a @bmbeuAY bRforinbiai)elifdrsin X is

bromo, which comprises

(a) reacting a compound of formula |l

NH,

(I,

wherein n is 0, Ry and Rz are ethyl, and R; is methyl, with gaseous or aqueous HBr in o-
dichlorobenzene;
(b) removing water by azeotropic distillation at a vacuum pressure until the

temperature reaches about 100°C in the case that aqueous HBr is employed; and



is chloro, which conprises (a) reacting a conpound of

formula Il wherein nis 0, R and R3 are ethyl, and R2
wO00s8IngB, Wt h gaseous or aqueous HCl in PCT/EP2006/001068

odi chl or obenzene; (b) renoving water by azeotropic

distillation at a vacuum pressure until the

tenperature reaches about 1000C in case that aqueous

HCI is enpl oyed; and (c) adding i soamyl nitrite at a

nper at ure of .about 44-500C, rein he pr.oc
(f R mgirsesth i ReA o SRR Ble Sioal 45-BajC PUtRGg e Process

takes PREE N ¥ aBEOEULCST capger esi dual acid by neutralization
with an organic base sel ected from sodi um h

dr
b oM ARl T8t APPSO ASGI e el organic
base §é‘léctéHJfrblfn)ébBﬂm¢ l'?&ﬁir@ﬂﬂ@@lvla do@iind @irbdHae, (oWt MASHEER separation;

distillation. 16 process accordlgto cl ai m 15,
m@uafymgstbapeweh%?f f@ému@ (Bdye@cyyndidiiationet i on in
(a).
14. The process according to claim 13, wherein sodium bromide is added to the
reaction in (a).
15. The process according to claim 1, to produce a compound of formula (I) wherein X

is chloro, which comprises

(a) reacting a compound of formula i

NH,

(1),

wherein n is 0, Ry and Rz are ethyl, and Ry is methyl, with gaseous or aqueous HCl in o-
dichlorobenzene;

(b) removing water by azeotropic distillation at a vacuum pressure until the
temperature reaches about 100°C in case that aqueous HCl is employed; and

(c) adding isoamyl nitrite at a temperature of about 44-50°C, wherein the process
vtakes place in the absence of copper;

(d) removing water by-product and residual acid by neutralization with an organic
base selected from sodium hydroxide and sodium carbonate, followed by phase separation;

(f) purifying the compound of formula (l) by vacuum distillation.

16. The process according to claim 15, wherein sodium chloride is added to the reaction in

(a).



