- 1 - Process for the Preparation of Intermnedi ates The present
invention relates to an inproved process for the preparation of
substituted benzene. derivatives useful as internediates in the
production of herbicidally active substituted

3- hydr oxy-4- ary1- 5- oxopyrazol i ne deri yatives.

3- Hydr oxy- 4- aryl - 5- oxopyr azol i nes havi ng herbicidal action and the
preparation thereof are described, for exanple, in WO 92/16510, EP-A-0
508 126, WD 95/01971, Vg) 96/%1 |§2 V\D ?6/2 395 \D 97/ 02243 and in WO
99/ 47525, the contents ‘g = H 3 by reference. It
has now been di scovered that substituted benzene derivatives, key
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The present invention accordingly refates to preparation of a compound of formula I

X

R1 Ra
@ ol {)

Ry

wherein

Rp is, each independently of any other, halogen, Cy-Cealkyl, Co-Csalkenyl, C2-Cealkynyi,
Cy-Cghaloalkyl, cyano-Cy-Cealkyl, Co-Cshaloalkenyl, cyano-Co-Cealkenyl, Go-Cghaloalkynyl,
cyano-Cy-Cealkynyl, hydroxy, hydroxy-C4-Cgalkyl, C1-Csalkoxy, nitro, amino, Cq-
Cealkylamino, di(Cy-Csalkyl)amino, Cy-Cgalkyicarbenylamino, Ci-Csalkyisulfonylamino, Cq-
Cealkylaminosulfonyl, C-Cealkylcarbonyi, Gi-Cgalkylcarbonyl-Cy-Csalkyl, C;-Cs-
alkoxycarbonyl-C-Cgalkyl, Ci-Cealkylcarbonyi-Cp-Csalkenyl, Ci-Cgalkoxycarbonyl, Gy-
Cealkoxycarbonyl-Cz-Cealkenyl, Ci-Cgalkylcarbonyl-Ca-Cealkynyl, C4-Cealkoxycarbonyl-Ca-
Cealkynyl, cyano, carboxyl, phenyl or an aromatic ring that contains 1 or 2 hetero atoms

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



2 - aromatic rings may be substituted by Cl-C3al kyl,
Cl Cohal oal kyl , O - Coal koxy, Cl- Cohal oal koxy, hal ogen, cyano or by
nitro;, or Ro, together with the adjacent substituents R, R2 and RS,
forms a saturated or unsaturated Co-Cohydrocarbon bridge that may be
interrupted by 1 or 2 hetero atons sehLected fromthe group consisting
of nitrogen, oxygen and sul fur and/or substituted by Cl-C4al kyl; R,
R2 and R3 are, each independently of the others, hydrogen, hal ogen,
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X is halogen; and nis 0, 1 or 2. In the above definitions, hal ogen
IS to be understood as fluorine, chlorine, bromne or iodine,
preferably fluorine, chlorine or brom ne, and nost preferably

chl orine and brom ne. The al kyl groups occurring in the substituent
definitions are, for exanple, nmethyl, ,ethyl, n-propyl, isopropyl,
n-butyl, sec-butyl, isobutyl or tert- Butyl and the pentyl, hexyl,
heptyl, octyl, nonyl decyl, undecyl and dodecyl | soners. Hal oal kyl
gr oups refer
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alkylsulfinyl- or alkylsulfonyl-substituted C4-Cgalkyl, Co-Cgalkenyl or Ca-Cealkyny!;
X is halogen; and

nis0,1or2.

In the above definitions, halogen is to be understood as fluorine, chlorine, bromine or
iodine, preferably fluorine, chiorine or bromine, and most preferably chlorine and bromine.
The alkyl groups occurring in the substituent definitions are, for example, methyl, ethyl,
n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl or tert-butyl, and the pentyl, hexyl, heptyl,
octyl, nonyt, decyl, undecyl and dodecyl isomers.

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



Sui t abl e hal oal kenyl radicals include al kenyl groups substituted one
or nore tines by hal ogen, halogen being in particular brom ne or

i odi ne and especially fluorine or chlorine, for exanple 2- and
3-fluoropropenyl, 2- and 3-chl oropropenyl, 2- and 3-bronopropenyl,
2,2- difluoro-1 -nethylvinyl, 2,3,3-§%[fluoropropenyl,
3,3,3-trifluoropropenyl, 2,3,3- trichloropropenyl,

4,4, 4-trifluorobut-2-en-1-y1 and 4,4, 4-trichl orobut-2-en-1-yl.
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difluoro-1-methylvinyl, 2,3,3-triflucropropenyl, 3,3,3-trifluoropropenyl, 2,3,3-
trichloropropenyl, 4,4,4-trifluorchut-2-en-1-yi and 4,4 4-trichlorobut-2-en-1-yl. Preferred
alkenyl radicals substituted once, twice or three times by halogen are those having a chain
length of from 3 to 6 carbon atoms. The alkeny! groups may be substituted by halogen at

saturated or unsaturated carbon atoms.

Alkoxyalkyl groups have preferably from 1 1o 6 carbon atoms. Alkoxyalkyl is, for example,
methoxymethyl, methoxyethyl, ethoxymethyl, ethoxyethyl, n-propoxymethyl, n-propoxyethy],
isopropoxymethyl or isopropoxyethyl.

Haloalkoxy is, for example, fluoromethoxy, difluoromethoxy, trifluoromethoxy, 2,2,2-tti-
fluoroethoxy, 1,1,2,2-tetrafluoroethoxy, 2-fluoroethoxy, 2-chloroethoxy or 2,2,2-richloro-

ethoxy.

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



Al kyl thio groups preferably have a chain length of from1 to 6 carbon
atons. Alkylthio is, for exanple, nethylthio, ethylthio, propylthio,
butyl thio, pentylthio or hexylthio, or a branched isoner thereof, but
is preferably nethylthio or ethylthio. Haloalkylthio is, for exanple,
2,2,2-trifluoroethylthio or 2,2,2-trighloroethylthio. Al Kkylsulfinyl
is, for exanple, nmethylsulfinyl, ethylsulfinyl, n-propylsulfinyl,

i sopropyl sul finyl, n-butylsulfinyl, isobutylsulfinyl,
sec-butylsulfinyl or tert-butylsulfinyl, preferably nethylsulfinyl or
ethyl sul finyl. Al kylsulfonyl is, for exanple, nethylsulfonyl,
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substituted one or more times by halogen, preferably fluorine, chiorine or bromine.
Alkylcarbonyl is especially acetyl or propionyl.

Alkoxycarbonyl is, for example, methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl,
isopropoxycarbonyl or a butoxycarbonyl, pentyloxycarbonyl or hexyloxycarbonyl isometr,

preierably methoxycarbonyl or ethoxycarbonyl.

Alkylthio groups preferably have a chain length of from 1 to 6 carbon atoms. Alkylthio is, for
example, methy!thio, ethylthio, propylthio, butyithio, pentylthio or hexylthio, or a branched
isomer thereof, but is preferably methyithio or ethylthio.

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

Alkylsulfinyl is, for example, mathylsulfinyl, ethylsulfinyl, n-propylsulfinyl, isopropylsuffinyi,
n-butylsulfinyl, ischutylsulfinyl, sec-butylsulfinyl or tert-butylsulfinyl, preferably methylsulfiny
or ethylsulfinyl.

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



Exanpl es of suitable 5- or 6-menbered aromatic 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 pyrrolidyl,
pyridyl, pyrimdyl, triazinyl, thiazolyl, triazolyl, thiadiazolyl,

i m dazol yl, oxazolyl, isoxazolyl, pyrazinyl, furyl, thienyl,
pyrazol yl, benzoxazolyl, benzothiazolyl, quinoxalyl, indolyl and
quinolyl. These heteroaronatic radicals may, in addition, be

substit d. Nba s c rre dln t.hose giyen herelnb fore can
o0, ber i R FemhE: MEIBRENS S et TP OO eaER 58

f or exabglle pealyk oxyegl-kaig, isahdeyl - sul f onyl am no, al kyl am nosul f onyl ,
phenyl - al kyl , napht hyl -al kyl and heteroaryl-alkyl. In the definitions
for al kyl carbonyl and al koxycarbonyl, the carbon atom of the carbonyl
i's not Phatylade® s fot rampip eimethgainowemeihyirihyanioy drettiyteminben-propter  of
car bons rence is given to conpounds of
fornulambﬂmﬁgﬁglB%H&Lﬁﬂagﬁrﬁggﬁbp : %ﬁed for formula I; Ro is, each

i ndependently of any ot her, halogen C1- O5al kyl arCohanaIkyI

hydr oxy P a) )
di (G Cglgﬁﬁf?da'@ﬁ% folné}arnﬁjle ?g&et@%&%ﬁﬁ@e %I ethylthiomethyl, ethylthio
Coal ky| gVl @rﬁgﬂpaﬂﬁf%ethrh UW@P@WW@@WWWWW@‘ artiadpcgibdiaiontny | |

Cl- Coal koxycar bonyl or carboxyl and R1, R2 and R3 are, each

i ndependently of the others, dro hal ogen, - 7 - CrCeal kyl,

C2- Coal Ke#t andmanbiy W?@ﬂeﬂf@&n@ @néahmy ingtie dstinieroal Ry Ry and Rs
C2- 06ha}n@?b@ﬂﬂéﬂbsﬂt%ﬂ%ﬁﬁ'w@@hﬂéb{ @éfée th@%u&ﬁ%h%@%@ @8lde¥tad, be in the ortho-,
Cl- C6al koxy-01- C6al ky Cl - Ceal kyl t hi o- C1- Ceal kyl, cyano,

ar at al KPPEARBSRYRAS e mﬁ@@ﬁaﬂw i ennng NPy Balniegityion in the s,
C3- Coal senyhmr s-gesiichal kynyl oxy, Cl- Cohal oal koxy,

03- C6hal oal kenyl oxy, 01- C6al koxy- Cl- C6al koxy, mnercapt o,

Cl- C6al kyl t hi o, CrCehal oal kylt hi o, Cl-C6al kyi sul finyl,

Cr Coal kizksupiéooisuitain 5+ ar, 6-arimbered@rogatdiinga mMan 0ottain 1 or 2 hetero atoms

| wner of it A U bR GBNRG oL o Pt BuaBAed 5 BF TT RE e oF R
hydr ogel; aleayogen], pByCeatikighl, tr@kin@4 thidzoll, kialzolyIClvaaiiedok® myildazotyl,

C2- C4h bonyl ,
G- Cahabaabeler R AT DA RN SRS
ar al ky nguingsaly!, @rotyhayad @awﬁxijheam ftefteaoammam adicalPrefye imeaticiionsbeyi ven

al so toggrmpdnds of formula | wherein Rl, R2 and R3 are arC4dal kyl
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wherein n is O.

Meanings corresponding to those given hereinbefore can also be ascribed to substituents in
composite definitions, such as, for example, alkoxy-alkoxy, atkyl-sulfonylamino, alkyl-

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

In the definitions for alkylcarbonyi 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 |;
Ro is, each independently of any other, halogen, Ci-Cealkyl, Ci-Cghaloalkyl, hydroxy, Ci-
Cealkoxy, nitro, amino, C4-Cgalkylamino, di{(C:-Cealkyl)amino, C4-Cgalkylcarbonylamino, Cy-
Cealkylsulfonylamino, C-Csalkylaminosulfonyl, C4-Cjalkylcarbonyl, C4-Cealkoxycarbonyl or
carboxyl; and Ry, Re and R; are, each independently of the others, hydrogen, halogen,



O those, special preference is given to conpounds of formula I
wherein R1 and R3 are Cratal kyl, R2 is Cl-C3alkyl, and Xis O or Br.
Especially preferred conpounds of forrmula | are those wherein Rl and
R3 are ethyl or propyl, R2is nmethyl or ethyl, and X is chloro or
bromp. Even nore especially preferred-,conmpounds of formula | are
those wherein nis 0, RlL and R3 are ethyl, R2 is nethyl, and X is

chl oro or brono. Prepar ation of substituted benzenes according to
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formati on, | thus inproving yields. The diazontumsalt 1s generated in
situ, i%8M% the diazotization and pyrolysis are carried out

si mul taneousl y at eI evated tenperatures, and the reaction proceeds
W t hout use r. The presgnt ess [s_distingui shed by:
a) use o'%epe B agwgp %ﬁ&fﬁ%p%ﬂ?ﬂﬁofﬁwﬂ‘ﬂglﬂ gesu §aﬁ?j‘%§9@?€ ?‘é@l‘@ﬂ'ﬁygns;
b) use @fd Xettalodeml i de or oniumhalide in the reaction to provide a
source of additional solubilized halide ion, further m nimzing the
phenol formation; c) in case that aqueous acid is used, water renoval
by azeotikeydsepigiated draceropoungs pbforroulail mhaieren [3-0. henol formation, thus
improving yield of the substituted benzene product;
Of those, special preference is given to compounds of formula | wherein R, and R; are
C2-Caalkyl, Rz is Cy-Caalkyl, and X is Cl or Br. Especially preferred compounds of formula |
are those wherein R; and R; are ethyl or propyl, R; is methyl or ethyt, and X is chloro or
bromo. Even more especially preferred compounds of formuia | are those wherein nis 0,

Ry and Rs 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-agueous Sandmeyer conditions,
produces t-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



d) in situ formation of the diazoniumsalt by sinultaneous

di azoti zation and pyrolysis at elevated tenperatures; e) absence of
copper reagents necessary for classical Sandneyer reactions; f)
reduced phenol by-products make it possible to purify the substituted
benzene products by vacuumdistillatigon, g) ability to recover and
recycl e process chem cals such as solvent and by-product alcohol in
the process. The present preparation process is therefore suitable
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The present process is distinguished by:

a) use of gaseous or aqueous acid in non-aqueous Sandmeyer reactions;

b) use of metal halide or onium halide in the reaction to provide a source of additional
solubilized halide ion, further minimizing the phenol formation;

¢} in case that aqueous acid is used, water removal by azeotropic distillation helps to
minimize phenol formation, thus improving vield of the substituted benzene product;

d} in situ formation of the diazonium salt by simultaneous diazotization and pyrolysis at
elevated temperatures;

e) absence of copper reagenis necessary for classical Sandmeyer reactions;

f} reduced phenol by-products make it possible to purify the substituted benzene
products by vacuum distillation;

g) ability to recover and recycle process chemicals such as solvent and by-product

alcohol in the process.

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

scale preparation of substituted benzene derivatives of formula 1.

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

comprises reacting a compound of formula |}

NH,

(1,



The preparation of conpounds of formula | is illustrated in the
foll owi ng Reaction Schenme 1. Reaction Schene 1 According to
Reaction Schenme 1, the conpounds of fornula | are obtained fromthe
ani | i ne conpounds of forrmula Il by reacting the aniline conpounds of
formula Il, in a first reaction step,gwith agueous HX acid in a

sui tabl e organic solvent to formthe aniline HX salt, followed by
wat er renoval via azeotropic distillation. Alternatively anhydrous

ani | i ne r ani
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di azoti zati on and pyrolysis steps at el evated tenperature ranges.

Unl i ke €imigdldal Sandneyer reactions, the process of the present

i nvention proceeds in the absence of copper and produces conpounds of

formul a_l n hi ield. Exanples of suitable organic solvents for the

reacti on %PYGB%RB%IJW@”@PUF%?WPHWW ! W"Fﬁ”@é@@dﬁ%f%kowmlfé?ﬁﬁgon—wf(egteeb

1 in Reaction Schene 1) include, for exanple and not for limtation,

di br ormget Qa % 1, 2-di bronoet hane, 1, 2-di chl oroet hane, dodecane,
eaction & ch

hept ane; em‘E{—hylcyclohexane tol uene, xylene, chlorobenzene,
di chl orobenz FE and nesityl ene. oD chl orobenzene is a pxeferred
or gani ¢ sol vgn R R
Ry Ry 1) HX / organic solvent 1 A
R = ( o)
( o)n N
2) organic nitrfite / elevated T
R, R,

Il !

According to Reaction Scheme 1, the compounds of formula | are obtainad from the aniline
compounds of formula Il by reacting the aniline compounds of formula 1, in a first reaction
step, with agueous 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 !l 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,



Exanpl es of suitable netal halides or oniumhalides useful in Step 1
in Reaction Schene 1 include, but are not Iimted to, sodium brom de,
pot assi um brom de, sodi um chl ori de, tetrabutyl ammoni um brom de,

t et rabut yl phosphoni um brom de, and net hyl tri butyl anmoni um chl ori de.
Exanpl es of suitable organic nitritesjguseful in Step 2 in Reaction
Schenme 1 include, but are not limted to, alkyl nitrites, such as
isoamyl -nitrite, n-pentyl nitrite, n-butyl nitrite, and t-butyl
nitrit %eﬁgawar%&aﬁ&%édeomerw e%%%eﬂien%' &X@Sx‘éﬁeﬁﬁﬂ@%ﬁ Mégﬁzlenlen o
Step 1 of Reaction Schenme' 1, the formation ani | i ne

car ri edPBUProRPNIRPACT ¢ BIPTUEMRIBAIGPEYEBS about 40 to about 55C and
the reaction thereof with the organic nitrite in the absence of
copper or copper reagents (Step 2 in Reaction Schene 1) is carried

out at RNt SUEARRFaRlbAISes LT PRk haidaR usst NGtaR G i Reaeion Scheme 1
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reach 10C, pr out, 10 I f the ;H%rting materi al s

enpl oyed "%9 %ﬂBFmB r?@ reéagpraﬁw OnURPrUBRBAds of formula |
obt ai nedethpitribg/lahnveurteseridded process are generally in the form of
racemates or diastereoisoneric mxtures which, if desired, can be
separated on the basis of their physicochem cal properties according
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hi gh- prmE&ure liquid chronatography (HPLO) on acetyl ceIIquse
Dependi ng on the substituents RO to R3, the conpounds of formula I
may be in the formof geonetric and/or optical isonmers and isoneric
m xt ur edeqodien epidiipne presd abrletaied wmmestars el iwf ReastontIphere 1,
Prepar afk %’n@ﬁm B8 anilife AR ls8it Rlcani? J@&ﬁ%ﬁﬁebﬁd@m%m&er@fﬁ@oﬁabout 40° to

6- di et hyl - t hyl br onobenzene with gaseous drogen brom de Gaseous
hydr ogeﬁ*P%’F 6511”%6”‘? Teosafé'aa itRergofi ‘@thftB%I O[YsPs né”tm‘&i'ﬁr@sé'?ce of copper or
2, 6- di eddppbr @agaﬁ@wtwﬂ f ABadtidn GRh&ANHY s)canRd o§9z§5c| ARt H Adth Ske afuPesld

equiv.)_in o-dichlorobenzene. The resultin alt suspension is cooled

to 50C. 798 69W|50 1A F90UESTE: g gty diee %8&??‘?"&% IgfHlaiRsEER B en

brom de1 Ay JeRGUipMo )t 1@08 pfstaby ReuGf ARecsi nul t aneously at 50-55 C

over a 2-hour period to afford 1-brono-2, 6-diethyl -4-nethyl benzene as

a yellowto light brown solution. The reaction nmass is neutralized

Wi t h 25WiHeatsting matzkials iempic(yeaaré)na eaqtlﬂldfnéricaﬂ[fhmrémﬁé oM Lhele bs fophaliae
al cohol and o-di enzene ar.e

soquencianee Bibe phRaREprts i Gtas B0F ety B IR GG RLEs or
2, 6-di e«ﬂ:lagtbmé:eum’ehqtnktmemhbmeh@esrmtimana:le a&phhte&imrﬁﬁs@ysrafcf Em%paysiccan

isolateg} Eiﬁ f ? g %JE’ u %

ooy Sty Bt P DR o620 P ML Do BT B
ation following salt formation with optically pure bases, acids or metal complexes, or by
chromatographic procedures, such as, for example, high-pressure liguid chromatography

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

fautomeric mixtures.

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



Exanpl e P2: Preparation of 1-brono-2, 6-diethyl-4-nmethybenzene with
aqueous hydrobrom c acid 48% aqueous hydrobromc acid (1.05 equiv.)
is fed into a mxture of diethylnmethylaniline (1.00 equiv.) and

sodi um brom de (0.10 equiv.) in o-dichlorobenzene. Water is then
azeotroped of f under vacuum The resuliting salt suspension is cool ed
to 50C. n-Pentyl nitrite (1.05 equiv.) is fed subsurface at 50-55C
over 2-hour period to afford 1-bronp-2,6- diethyl-4-nethyl benzene as
a yell OWeEQrahbrgEE%arhgrQW sol ution. The bottom aqueous phase is
separaté |c hase |s vvashed vvr th 10% sodr um car bonat e
sol ut i oExemRia B1pRigpara) 6-dig : mobenrzea withge
sequent;i]r%lrd?\éne;rghgged off to produce the crude

1- brono-2,6- yI-4-methyl benzene material with an assay of 90% and
an isolated yield of 83-85% The product can be further purified by
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1-chl or o- 2, 6-di et hyl - 4- net hyl benzene with aqgueous hydrogen chloride
37% aqueous hydrochloric acid can be used to replace gaseous hydrogen
chloride in the Dr 0cess of exanple P3. An additional step of
azeot r oBigE R ik ‘:.!’a of 1' e @S disthvbashyghegnegyfithegqueous
2, 6-di e{vta)bb-rd}mar@btayl aniline HC sal t formation. A drying agent such
as CaCl 2 or CaSO4 1s optionally added in the diazotization step to
achi eve good yield. -13-

48% aqueous hydrobromic acid (1.05 equiv.) is fed into a mixture of diethylmethylaniline

(1.00 equiv.) and scdium bromide (0.10 equiv.) in o-dichlorobenzens. 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 io light brown solution. The bottom agueous phase is
separated off. The organic phase is washed with 10% sodium carbonate solution (0.15
equiv.). n-Pentanol and o-dichlcrobenzene are sequentially stripped off to produce the
crude 1-bromo—2,6-diethyl-4~methylberazerre material with an assay of 90% and an isolated
yield of 83-85%. The product can be further purifled by vacuum distiliation at 95°C/5 mmHg
to give an assay of 97-99%.



VWhat is clainmed is: 1, A process for the preparation of a conpound
of formula | wherein Ro is, each independently of any other,

hal ogen, Cl-C6al kyl, C2-C6al kenyl, C2-C6al kynyl, Cl-C6hal oal kyl,
cyano- Cl- C6al kyl , C2- C6hal oal kenyl , cyano- C2- Ceal kenyl ,

C2- C6hal oal kynyl, cyano- C2- CG6al kynyl 4-hydroxy, hydroxy- Cl- C6al kyl,
Cl - Coal koxy, nitro, am no, Cl C6al kyl am no, di (Cl-C6al kyl)am no,

Cl- CBal kyl car bonyl am no, Cl-C6al kyl sul fonyl am no,

Cl- Ceal mkcuﬂar bonyI C2- Coal kenyl Cl- C6a| koxycar bonyl Cl-

Coal koxycar bonyl - C2- Ceal kenyl , CI C6al kyl car bonyl - C2- Céal kynyl ,

Cl- C6al koxycar bonyl - C2- Co6al kynyl , cyano, carboxyl, phenyl or an

ar onmat i éaggong hydragercomeddend- Oﬁ eopuivy) ishiet érto atsohgios ef 2 6tdidhfldenethileniline
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R2 and are, each ndependent y of the others, hydrogen ogen,
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Cl- Ceal kyI car bonyl CZ C6 al kynyl , cyano- C2- C6al kynyI
: | l hyd

Cl- C4aI¢QlQ_tsi_ar bonyl Cl C6- al koxycar bonyl hydr oxy, Cl ClOaI koxy,

g %ﬁl %cﬁ %heny h%ro%? Jééé]%{l%%@ﬁ? b%]uégg?@ ﬁé&%%’scmﬁr%gen chloride in the

C1- O6al Mywsmocbexmpl@@ﬁalﬁcﬁmddwonhllscbqp Crzefadydisiilafiomigingeded to remove
Cl- CGal \bé&l&lsé’flé(r@@léiethgl A5 Rih f,?dmuHQ H%]-seg‘p@ r%évl\llg')% An@rmlng aﬁent such as CaCl or
ng nay

di (CLl- Coal kyl') am no henoxy
be subs@ﬁ%ﬁéﬂpﬁﬂﬂa@ﬂm IRyhe di@:z.lél’f‘@@imlséﬁil eyachiegi gozd ylalldkoxy
Cl- C3hal oal koxy, hal ogen, cyano or by nitro;



R2 al so may be phenyl, naphthyl or a 5- or 6-nenbered aromatic ring
that may contain 1 or 2 hetero atons selected fromthe group
consisting of nitrogen, oxygen and sulfur, wherein the phenyl ring,

t he naphthyl ring systemand the 5- or 6-ne.nbered aromatic ring nmay
be substituted by hal ogen, C3-C8cyclogl kyl, hydroxy, mercapto, am no,
cyano, nitro or by fornyl; and/or the phenyl ring, the naphthyl ring
system and the 5- or 6-nenbered aromatic ring nmay be substituted by
01- Ceal C} Coal koxy, hydroxy-Cl-C6al kyl, G -C6al koxy- Cl- Ceal kyl
G - Co- g&@&@§¢5¥£%%alkoxy, G - Cealkylcarbonyl G - Coal kyl t hi o,

01- Coal kyl sul finyl, d -C6al kyl sul fonyl, nono- Cl Céal kyl am no,

di (C1L l.c
a - CGaIka?y}%‘ Eérk%orqbﬁ?ao%g%@hganclgnggn@z&%%kenyl C3- C6al kenyl oxy,
hydr oxy- C3- C6al kenyl , G - C6al koxy- C2- C6- al kenyl ,
a -C6a|koxy-CB-CBaIkenonxy, C2- Cﬁalkenylcarbonyl 02- Céal kenyl t hi o,
C2- C6al kenyl sul fi nyl, C2-C6al kenyl suffonyl, nono- or

i - (C2-Co6al kenyl )am no, Gi-C6al kyl ( G3 C?gl kenyl )- am no,
C2- C6al kenyl car bonyl am no, C2- CoahkERY r bonyl ( Cl- C6a|ky|)anino,
02- Coal kynyl, C3-C6al kynyl oxy, hyd- %%ZGaI kynyl ,
Cl- Coal koxy- C3- Coal kynyl , Cl- Coal koxy - al kynyl o
C2- C6al kynyl carbonyl , 02-Cé6al kynylth o, C2-C6al kynyl suI fi nyl, Cr
Céal kynyl sul fonyl, mono- or di-(C3-Cdal kynyl)am no,
Cl1- Ceal kyl ( C3- Cﬁalkynyl)anlno Cr Csal kynyl carbonyl am no or by
C2- coal K ?‘fgﬁ'lncar bonyl (Gi - Ceal kyl ) ami no; and/ or the phenyl ring, the
napht hyR, i evgh iydebemdcatid of Ay Sihen halbgere mereﬁklyl,abmmﬁeay!r CRQ.amaptyibe

o o L et RSl €6 ottt breab BRI cacanliony,
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atkenyl, Ce- Cshaloalkynyl C,-Cgalkoxycarbonyl- Cg-CsalkynyI Ci-Cgalkylcarbonyl-Cy-Ce-

alkynyl, cyano-C,-Csalkynyl, nitro-C,-Cgalkynyl, Cs-Cghalocycloalkyl, hydroxy-Ci-Cgalkyl,
Ci-Cealkoxy-C-Cgalkyl, C4-Cealkylihio-Cy-Cgalkyl, cyano, Gi-Cjalkylcarbonyl, Cy-Cs-
alkoxycarbonyl, hydroxy, Cy-Cyealkoxy, Cs-Cealkenyloxy, Ca-Cealkynyloxy, C+-Cghaloalkoxy,
Cq-Cshaloalkenyloxy, Gy-Cealkoxy-C4-Cealkoxy, mercapto, Cq-Csalkylthio, Cy-Cghaloalkylthio,
C1-Cralkylsulfinyl, C4-Cealkylsulfonyl, nitro, amineo, C-Cealkylamino, di(CifCBalkyl)amino or



(a) reacting a conmpound of forrmula (I1) wth gaseous or aqueous HX
in an organic solvent, wherein X is as defined above for fornula (O;
(b) renmoving water by azeotropic distillation in case that aqueous
FI X is used; and (c) adding an organic nitrite, wherein the
process takes place in the absence afyjy,copper ,wherein x is chloro or
brow. 2.. The process according to claim1,, wherein R, R2 and R3
are i ndependently Cl-C6 aIkyI and nis 0. 3. The process according
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substituted by haiogen Cg-Cacycioalkyl hydroxy, mercapto, amino, cyano, nitro or by
formyl; and/or

the phenyl ring, the naphthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by C,-Cgalkyl, Cs-Cgalkoxy, hydroxy-C+-Cgalkyl, C+Cgalkoxy-Cy-Cgalkyl, C4-Cg-
alkoxy-C;-Cealkoxy, Ci-Cealkylcarbonyl, C1-Cealkylthio, Ci-Cealkylsulfinyl, C,-Cgalkylsulfonyl,
maono-G4-Cealkylamino, di{Ci-Cgalkyl)amino, Cy-Csalkylcarbonylamino, C4-Cealkylcarbonyl-
(C1-Cealkyl)amino, Cp-Cealkenyl, Cs-Cgalkenyloxy, hydroxy-Cs-Cealkenyl, C1-Cgalkoxy-Cz-Cg-
atkenyl, Ci-Cealkoxy-Cs-Coaltkenyloxy, Ca-Cealkenylcarbonyl, Co-Cealkenylthio, Co-Cgalkenyl-
sulfinyl, C-Cgalkenylsulfonyl, mono- or di-(Cs-Cgalkenyl)amino, C4-Cgalkyl{Cs-Cgalkenyl)-
amino, Cp-Cealkenylcarbonylamino, C.-Cealkenylcarbonyl{Cy-Csalkyl)amino, C,-Csalkynyl,
Ca-Cealkynyloxy, hydroxy-Cs-Geaikynyl, Cs-Cgalkoxy-Cs-Cealkynyl, Cs-Cealkoxy-Cy-Cos-
alkynyloxy, Cz-Cealkynylcarbonyl, Co-Cgalkynylthio, Co-Caalkynylsulfinyl, Co-
Cealkynylsulfonyl, mono- or di-(Cs-Cealkynyl)amino, C+-Csalkyl{Cs-Cgalkynyhamino, Co-
Cealkynylcarbonylamino or by C,-Cgalkynylcarbonyl(Ci-Cealkyl)amino; and/or

the phenyl ring, the naphthyl ring system and the 5- or 8-membered aromatic ring may be
substituted by halo-substituted Ci-Cgalkyl, C4-Caalkoxy, hydroxy-C,-Cgalkyl, Cs-Ceatkoxy-
C1-Cealkyl, Cy-Cgalkoxy-C-Cgalkoxy, Ci-Gealkylcarbonyl, C-Cgalkylthio, C4-Cgalkylsulfinyl,
C1-Cgalkylsulfonyl, mono-Cy-Cgalkylamino, di(C,-Cealkyl}amino, Cy-Csalkylcarbonylamino,
Cy-Cealkylcarbonyl{C4-Cgalkyl}amino, Cs-Csalkenyl, Cs-Caalkenyloxy, hydroxy-Cs-Cealkenyl,
Cs-Cealkoxy-Ca-Cgalkenyl, C4-Cealkoxy-Cs-Cealkenyloxy, Cz-Csalkenylcarbonyl, Co-Cs-
alkenyithio, Ca-Cgalkenylsulfinyl, Cp-Cgalkenylsulfonyl, mono- or di-(Cz-Csalkenyl)amino,
C4-Ce-alkyl(Cs-Cgalkenyl)amino, C,-Cealikenylearbonylamino, Cp-Cralkenylcarbonyl{Ci-Ce-
alkylyamino, Ca-Caalkynyl, Cs-Cgalkynyloxy, hydroxy-Ca-Caalkynyl, Ci-Cealkoxy-Ca-Cealkynyl,
C+-Cealkoxy-Cs-Cealkynyloxy, Co-Cealkynylcarbonyl, Co-Cealkynylthio, Co-Csalkynylsulfinyi,
C2-Cealkynylsulfonyl, mono- or di-(Cs-Cealkynyl)amino, C4-Csalkyl(Cs-Cealkynyl)amino,
Cz-Cgalkynylcarbonyiamino or Cx-Cealkynylcarbonyl{C4-Csalkyl}amino; and/or

the phenyl ring, the napbhthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by a radical of formula COORs, CONRsy, SO.NRs3Rs4 0r SO20Rss5, whetein Rso,
Rs1, Rs2, Rss, Rsq and Rss are, each independently of the others, Cs-Cgalkyl, Ca-Cgalkenyl or



- 16 - 6. The process according to claim3, wherein step (a) further
conprises adding a netal halide or oniumhalide, wherein halide is X
and is defined for formula (1). 7. The process according to claim 3,
wherein the azeotropic distillation step (b) takes place at a
tenperature between 50 - 110C. 8. The process according to claim3,
wherein the tenperature of step (011%§ between 40 - 100C. 9. The
process according to claim3, further conprising renoving water

by- product and residual acid by neutralization with an inorganic base
and pQg aﬁ aration., 10. The process according to claim9, further

conpri O PF 0319 NYGreXe oS0 n dnaseaptasr artiner eYapof, ditrecalisjthiche

pr ocess ISRyl ied c%sauﬂ;he;awsasz@@ cgg%gﬂgl to claim
Ito uce a conpound of formula wherer n I'S
corrpn"%léé“ao@)?”rr%‘éctl ng a conpound of fornula Il wherein n |s 0, R1

and R}, @reseibyl, and R2 is nethyl, with gaseous or aqueous HBr in o-
which comprises

(@) reacting a compound of formuia (I}

NH,

(),

with gaseous or aqueous HX in an organic solvent, wherein X is as defined above for
formula {));
(b) removing water by azeotropic distillation in case that aqueous HX is used; and
(c) adding an organic nitrite, wherein the process takes place in the absence of

copper.wherein X is chloro or bromo.

2. The process according to claim 1,, wherein Ry, Rz and R are independently Cy-Cg alkyl

andnis 0.
3. The process according to claim 2, Ry and Rg are ethyl, and Rz is methyl.

4. The process according to claim 3., wherein the organic solvent is selected from the group
consisting of dibromomethane, 1,2-dibromoethane, 1,2-dichloroethane, dodecane, heptans,

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

5. The process according to claim3,, wherein the organic nitrite is selected from the group

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



di chl or obenzene; (b) renoving water by azeotropic distillation
at a vacuum pressure until the tenperature reaches 100C in the case

that aqueous HBr is enployed; and - 17 - (c) addi ng n-pentyl
nitrite at a tenperature of 45 - 55C, wherein the process takes place
in the absence of copper; (d) renmrpbéing water by-product and

residual acid by neutralization with an organic base selected from
sodi um hydr oxi de and sodi um carbonate, followed by phase separation;
(e) purifying the conpound of formula (1) by vacuumdistillation. 12.
The process according to claim11l, wherein sodiumbromde is added to

the reacti®n ife fdkesslodbcorlilt BcRAR SSWRGERIHPE) fuRh& RhiPrides SRy HRe&Rhalide
a conpound of fornula (I) wherein X is chloro, which conprises (a)
reacting aor(?@Wﬁb'ﬂﬁ‘\’Eled’thr%’f‘rﬁﬁ,’%e igpX and is defined for formula (I).

7. The process according to claim 3, wherein the azeotropic distillation step (b) takes place
at a temperature between 50 — 110°C.

8. The process according to claim 3, wherein the temperature of step (c) is between 40 -
100°C.

9. The process according to claim 3, further comprising removing water by-product and

residual acid by neutralization with an inorganic base and phase separation.

10. The process according to claim 9, further comprising purifying the compound of ~ formula

(1) formed by the process by vacuum distillation.

11.  The process according to claim 1 to produce a compound of formula (1) wherein X is
bromo, which comprises
(a) reacting a compound of formula [1

(1),

wherein n is 0, Ry and R; are ethyl, and R; is methyl, with gaseous or aqueous HBr in o0~
dichlorobenzene,
(b) removing water by azeotropic distillation at a vacuum pressure until the

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



NH2 wherein nis 0, R and R3 are ethyl, and R2 is nmethyl, with

gaseous or aqueous HCl in odichl orobenzene; (b) renoving water

by azeotropic distillation at a vacuum pressure until the tenperature
reaches 100C in case that aqueous HCl is enployed; and (c)

addi ng isoanyl nitrite at a tenperaturd7oef 44- 50C, wherein the

process takes place in the absence of copper; (d) renoving

wat er by-product and residual acid by neutralization with an organic
base sel ected from sodi um hydroxi de and sodi um car bonate, followed by
phase separation; (f) purifying the conpound of fornula (1) by vacuum

di stillation. (9addifige-panty ofste 2t e terdpargiuteoofdbai 56°C3wharhiartee proses takes place

chloride i3 tf?edéjc?s@néé)oftcjaﬁpér?am fon in (a).
{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;
(e) purifying the compound of formula (I) by vacuum distillation.

12. The process according to claim 11, wherein sodium bromide is added to the

reaction in (a).

13. The process according to claim 1, to produce a compound of formula (1) wherein X
is chloro, which comprises

(a) reacting a compound of formula ||

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

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

(c) adding isoamyl nitrite at a temperature of 44 — 50°C, wherein the process takes 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 (1) by vacuum distillation.

14. The process according to claim 13, wherein sodium chloride is added to the reaction in

(a).



