
17 JAN 2005 Preparation of 4-thioalkylbromobenzene derivatives The present
invention provides a process for Preparing  5 4-thioalkylbromobenzone
derivatives. 4-Thioalkylbromobenzene derivatives are useful compounds which
are used as intermediates in the chemical industry. They are in  suitable,
for example, for preparing active compounds employed 10 the field of crop
protection, or else for preparing  pharmaceutically active compounds or
other chemical end products..  WO 49158509, for example, describes for the
case of the plant  active compounds - a process for preparing
isoxazolin-3-yl-acylbenzenes in which 4-thioalkylbromobenzene 15
derivatives are used as intermediates for Preparing plant active
compounds. These active compounds
(2-alkyl-3-(4,5-dihydroisoxazol-3-yl)acylbenzenes) are described  in WO
98/31681 as herbicidally active compounds. 20 The prior-art processes for
preparing 4--thioalkylbromobenzene  derivatives, such as the process
described in WO 99/58509, are  technologically complicated, in particular
with respect to the  process of the reaction and purification or work-up of
the reaction solution. These processes are therefore of limited  25
suitability, for the industrial preparation of  4-thioalkylbromobenzene
derivatives on a relatively' large scale.  it is an object of the present
invention to provide an t  l eas  alternative preparation process for these
compounds or at to provide a useful choice.  3 0 35 40 where: I R1 is
C1-C6-alkyl, C1-C6-haloalkyl, C1-C6-alkoxy,  C1-C6-haloalkoxy
C3-C8-cycloalkyl. halogen, R2 is C1-C6-alkyl, C1-C6-alkoxy,
C3-CB-cycloalkyl,  45 Ca--CS-alkenyl, cyano or a heterocyclic radical,  R3
is C1-C6-alkyl, We have found that this object is achieved by a process for
preparing 4-thioalkylbromobenzene derivatives of the formula I  R, WO
02/06211 



1 7 JAN 2005  PCT/EPOI /08238 2  which comprises reacting a compound of the
formula II, R' in which R1 and R2 are as defined above, with a dialkyl  10
disulfide of the formula III R3--S---S-R3 III in the presence of a nitrite
and a catalyst in a suitable  15 solvent. Surprisingly, the process
according to the invention for  preparing 4-thioalkylbromobenzene
derivatives has, compared to  the processes of the prior art, the following
advantages: the 20 compounds of the formula I can be obtained both in
higher yields  and in higher purity than by using the preparation processes
of  the prior art. Thus, for example, the compound
2-methyl-3,4-dimethylthiobromobenzene can, using the process  described in
WO 99/58509 (cf. Example 25 therein), only be 25 obtained in a yield of
41%, whereas the yield in the process  according to the invention for
preparing compounds I is at least  50% or 60%, preferably at least 70% or
80%, especially at least  85 %. It is furthermore advantageous that a
complicated purification of the reaction solution by filtration of the  30
catalyst can be avoided in the process according to the  invention.
Compared to the processes of the prior art, a better  time and cost
efficiency is thus achieved in the preparation of  the compounds I. A
further advantage in the work-up of the  reaction solution consists in the
fact that, during purification 35 of the reaction solution by extraction, a
considerably better  phase separation is achieved by adding water to the
organic  phase. Phase separation occurs more rapidly, and the phase
boundary is markedly better defined than in the processes of the prior art.
This likewise results in a higher time and cost  40 efficiency in the
preparation of compounds I. The compounds of the formula I are moreover
obtained in higher  purity. This is the case in particular when, in the
process  according to the invention, the compound II is initially charged
45 together with the catalyst in a suitable solvent, and the nitrite  is
then added continuously or batchwise. This process variant has  additional
technical advantages. Further improvement of product WO 02/06211 1 7 JAN
2005  PCT/EP01/08238 



3  purity can furthermore be achieved by carrying out the extraction  in
the further work-up of the product initially with concentrated
hydrochloric acid which is diluted with water only for phase  separation.
Owing to the resulting higher purity of the crude 5 product obtained, it is
possible to reduce the overall number of  additional purification steps for
isolating and working up the  compounds I prepared by the process according
to the invention.  This is particularly advantageous in the large-scale
industrial  preparation of the compounds I, providing an overall efficient
10 and cost-effective process. The radicals mentioned above in the
definition of R1 - R3 have in  particular the following meanings: 15
C1-C6-Alkyl is a straight-chain or branched alkyl group having 1 - 6
carbons, such as, for example, methyl, ethyl, n-propyl,  isopropyl,
n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl;  preference is given to
C1-C4-alkyl, such as, for example, methyl,  ethyl, n-propyl, isopropyl,
n-butyl, isobutyl or tert.-butyl. 20 C1-C6-haloalkyl is a straight-chain or
branched C1-C6-alkyl group  as mentioned above which is partially or fully
substituted by  fluorine, chlorine, bromine and/or iodine, for example
chlorome- thyl, dichloromethyl, trichloromethyl, fluoromethyl, difluorome
25 thyl, trifluoromethyl, chlorofluoromethyl, 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, pentafluoroe 30 thyl,
2-fluoropropyl, 3--fluoropropyl, 2,2-difluoropropyl, 2,3-di- fluoropropyl,
2-chloropropyl, 3-chloropropyl, 2,3-dichloropropyl,  2-bromopropyl,
3--bromopropyl, 3,3,3--trifluoropropyl, 3,3,3-trich- loropropyl,
2,2,3,3,3-pentafluoropropyl, heptafluoropropyl,
1-(fluoromethyl)-2-fluoroethyl, 1-(chloromethyl)-2-chloroethyl,  35
1-(bromomethyl)-2--bromoethyl, 4-fluorobutyl, 4-chlorobuhyl,  4-bromobutyl,
nonafluorobutyl, 5-fluoropenhyl, 5--chloropentyl,  5-bromopentyl,
5-iodopentyl, undecafluoropentyl, 6-fluorohexyl,  6-chlorohexyl,
6-bromohexyl, 6-iodohexyl and dodecafluorohexyl;  perference is given to
C1-C4-haloalkyl, such as chloromethyl, 40 dichloromethyl, trichloromethyl,
fluoromethyl, difluoromethyl,  trifluoromethyl, chlorofluoromethyl,
dichlorofluoromethyl, chlo- rodifluoromethyl, 2-fluoroethyl, 2-chloroethyl,
2-bromoethyl,  2-iodoethyl, 2,2 -difluoroethyl, 2,2,2-trifluoroethyl,
2-chloro-2--fluoroethyl., 2-chloro-2,2,-difluoroethyl, 



45 2,2-dichloro-2-fluoroethyl, 2,2,2-trichloroethyl, pentafluoroe- thyl,
2-fluoropropyl, 3-fluoropropyl, 2,2-difluoropropyl, 2,3-di- fluoropropyl,
2-chloropropyl, 3-chloropropyl, 2,3-dichloropropyl, 1 7 JAN 2005  WO
02106211 PCT/EP01/08238 4  2-bromopropyl, 3-bromopropyl,
3,3,3-trifluoropropyl, 3,3,3-trich-- loropropyl,
2,2,3,3,3--pentafluoropropyl, heptafluoropropyl,
1-(fluoromethyl)-2-fluoroethyl, 1-(chloromethyl)-2-chloroethyl,
1-(bromomethyl)-2-bromoethyl, 4-fluorobutyl, 4-chlorobutyl, 5 4-bromobutyl,
or nonafluorobutyl; C1-C6--Alkoxy is a straight-chain or branched alkyl
group having  1 - 6 carbons, such as, for example, methoxy, ethoxy,
n-propyloxy, isopropyloxy, n-butyloxy, isobutyloxy, 20 tert.-butyloxy,
n-pentyloxy or n-hexyloxy; preference is given to  C1-C4-alkoxy, such as,
for example, methoxy, ethoxy, n-propyloxy,  isopropyloxy, n-butyloxy,
isobutyloxy or Cert.-butyloxy; C1-C6-haloalkoxy is a straight-chain or
branched C1-C6-alkoxy 15 group as mentioned above which is partially or
fully substituted  by fluorine, chlorine, bromine and/or iodine, for
example, fluo- romethoxy, difluoromethoxy, trifluoromethoxy,
chlorodifluorome- thoxy, bromodifluoromethoxy, 2-fluoroethoxy,
2-chloroethoxy, 2-bromomethoxy, 2-iodoethoxy, 2,2-difluoroethoxy,
2,2,2-trifluo- 20 roethoxy, 2-chloro-2-fluoroethoxy, 2-chloro-2, 2,
difluoroethoxy,  2,2-dichloro-2-fluoroethoxy, 2,2,2-` richloroethoxy,
pentafluoroe- thoxy, 2-fluoropropoxy, 3-fluoropropoxy, 2-chloropropoxy,
3-chlo- ropropoxy, 2-bromopropoxy, 3-bromopropoxy, 2,2-difluoropropoxy,
2,3-difluoropropoxy, 2,3-dichloropropoxy, 3,3,3-trifluoropropoxy, 25
3,3,3-trichloropropoxy, 2,2,3,3-pentafluoropropoxy, heptafluoro- propoxy,
1-(fluoromethyl)-2 -fluoroethoxy, 1-(chlorome- thyl)-2-chloroethoxy,
1-(bromomethyl)-2-bromoethoxy, 4-fluorobu-- toxy, 4-chlorobutoxy,
4-bromobutoxy, nonafluorobutoxy, 5-fluoro- pentoxy, 5-chloropentoxy,
5-bromopentoxy, 5-iodopentoxy, undeca 30 fluoropentoxy, 6-fluorohehoxy,
6-chlorohtxoxy, 6-bromohexoxy,  6-iodohexoxy or dodecafluorohexoxy;
perference is given to  C1-C4-haloalkoxy, such as fluoromethoxy,
difluoromethoxy, trifluo- romethoxy, chlorodifluoromethoxy,
bromodifluoromethoxy, 2-fluo- roethoxy, 2-chioroethoxy, 2-bromomethoxy,
2-iodoethoxy, 2,2-di 35 fluoroethoxy, 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,
2-bromopro poxy, 3-bromopropoxy, 2,2-difluoropropoxy, 2,3-difluoropropoxy,



40 2,3-dichioropropoxy, 3,3,3-trifluoropropoxy, 3,3,3-trichloropro- poxy,
2,2,3,3--pentafluoropropoxy, heptafluoropropoxy, 1-(fluoro-
methyl)-2-fluoroethoxy, 1-(chloromethyl)-2-chloroethoxy, 1-(bro-
momethyl)-2-bromoethoxy, 4-fluorobutoxy, 4-chlorobutoxy, 4-bromo- butoxy, or
nonafluorobutoxy; 45 WO 02/06211 1 7 JAN 2005  PCT/EP01/08238 5
C3-C8-cycloalkyl is an unsubstituted or substituted cycloalkyl  ring having
3 - 8 carbons, such as, for example, cyclopropyl,  cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl or cyclooctyl.  Suitable substituents are, for
example: C1-C6-alkyl, C1-C6-alkoxy 5 or halogen; preference is given to
C3-C6-cycloalkyl, which is  unsubstituted, such as, for example cyclopropyl,
cyclopentyl or  cyclohexyl; C2-C6-alkenyl is a straight-chain or branched
alkenyl group having  10 2-6 carbon atoms, wherein the double bond is
located at the con necting positon, such as for example ethenyl,
prop-l-en-l-yl,  1-methylethenyl, buten-l-yl, 1-methylprop-l-en-l-yl,
2-methyl- prop-l-en-l-yl, penten-l-yl, 1-methyl-but-l-en-l-yl, 2-methyl-
but-l-en-l-yl, 3-methyl-but-l-en-l-yl, 1, 2-dimethyl 15 prop-l-en-l-yl,
hex-l-en-l-yl, 1-methylpent-l-en-l-yl, 2-methyl-- pent-l-en-l-yl,
3-methylpent-l-en-yl, 4-methylpent-l-en-l-yl,  1,2-dimethylbut-l-en-l-yl,
1,3-dimethylbut-l-en-l-yl,  2,3-dimethylbut-l-en-l-yl,
3,3-dimethylbut-l-en-l-yl, 1-ethyl- but-1-en-l-yl, 2-ethylbut-l-en-1-yl or
1-ethyl-2-methyl 20 prop-l-en-1-yl; Halogen is fluorine, chlorine, bromine,
in particular chlorine or  bromine. 25 "Heterocyclic ring" is a saturated,
unsaturated or partially  unsaturated heterocycle having 3 - 8 ring atoms
and one, two or  three oxygen, sulfur or nitrogen atoms. Preference is given
to  heterocycles which contain at least one oxygen and/or one  nitrogen
atom. Preference is furthermore given to heterocycles 30 having 5 or 6 ring
atoms. The heterocycle can be attached to the  phenyl ring via any site on
the heterocycle, for example via a  heterocyclic nitrogen ring atom or a
carbon ring atom. The  heterocycles are unsubstituted or mono-, di- or
trisubstituted.  Suitable substituents are radicals which are chemically
inert 35 under the chosen reaction conditions, such as, for example,
C1-C6-alkyl, C1-C6-alkoxy or halogen. Heterocyclic rings suitable  



for the purpose of the present invention are, for example, the  following
heterocycles: pyrrolyl, pyrazolyl, imidazolyl,  oxazolyl, isoxazolyl,
thiazolyl, thiadiazolyl, piperidinyl, 40 morpholinyl, oxazinyl,
isoxazolinyl, isoxazolidinyl, etc..  Preference is given to the following
heterocycles: isoxazolyl,  isoxazolinyl or isoxazolidinyl, in particular
4,5-dihydroisoxazol-3-yl or 4,5-dihydroisoxazol-5-yl. 45 WO 02/06211 1 7
JAN 2005  PCT/EP01/08238 6 The process according to the invention is
preferably suitable for  preparing compounds of the formula I, wherein the
meaning of the  substituents is as follows: 5 R1 C1-C6-alkyl, C1-C6-alkoxy,
C3-C8-cycloalkyl, halogen; R2 C1-C6-alkyl, C1-C6-alkoxy, C3-Cg-cyloalkyl,
cyano or a hetero- cyclic radical; R3 C1-C6-alkyl. 10 The process according
to the invention is preferably suitable for  preparing compounds of the
formula I, wherein the meaning o= the  substituent R3 is C1-Ca-alkyl,
preferably C1-C2--alkyl, especially  methyl. 15 The process according to
the invention is preferably suitable for  preparing the following compounds
of the formula I:
4-methylthio-3-(4,5--dihydroisoxazol-3-yl)-2-methylbromobenzene
4-methylthio-3-(4,5--dihydroisoxazol-3-yl)-2-ethylbromobenzene 20 4
-methylthio-3-(4,5-dihydroisoxazol-3-yl)-2-methoxybromobenzene
4-methylthio-3-(4,5-dihydroisoxazol-3-yl)-2-ethoxybromobenzene
4-methylthio--3-(3-methyl-4,5-dihydroisoxazol-5-yl)-2-methylbromo- benzene
4-methylthio-3-(3-methyl-4,5-dihydroisoxazol-5-yl)-2-ethylbromo- 25 benzene
4-methylthio-3-(3-methyl-4,5-dihydroisoxazol-5-yl)-2--methoxy- bromobenzene
4-methylthio-3-(3-methyl-4,5-dihydroisoxazol--5-yl)-2-ethoxybromo- benzene
30 4-methylthio-3-(isoxazol-3-yl)-2-methylbromobenzene
4-methylthio-3-(isoxazol-3-yl)-2--ethylbromobenzene
4-methylthio-3-(isoxazol-3-yl)-2-methoxybromobenzene
4-methylthio-3-(isoxazol-3-yl)-2-ethoxybromobenzene
4-methylthio-3-(5--methylisoxazol-3-yl)-2-methylbromobenzene 35
4-methylthio-3-(5-methylisoxazol-3-yl)---2-ethylbromobenzene  



4-methylthio-3-(5--methylisoxazol-3-yl)-2-methoxybromobenzene
4-methylthio-3-(5-methylisoxazol-3-yl)-2-ethoxybromobenzene
4-methylthio-3-cyanobromobenzene 4-methylthio-3-cyano-2-methylbromobenzene
40 The reaction of the compounds II with the compounds III is  carried out,
for example, using the following process steps: The compound II, if
appropriate together with the disulfide III,  45 a catalyst, is initially
charged as a solution or suspension in a suitable solvent or solvent
mixture, and the nitrite is then  added batchwise or continuously. In a
preferred embodiment, the WO 02/06211 1 7 JAN 2005  PCT/EP01/08238 7
compound II and the disulfide, which simultaneously serves as  solvent, are
initially charged. After the reaction has ended, the  reaction solution is
worked up by removing the catalyst. Removal  of the catalyst is preferably
carried out by extraction with 5 inorganic acids, for example hydrochloric
acid or sulfuric acid. Particularly suitable catalysts are copper powder
and inorganic  or organic mono- or divalent copper salts, such as, for
example,  copper chlorides, copper bromides or copper sulfate. Preference
10 is given to using copper powder. Suitable nitrites are organic
C1-C6-alkyl nitrites, for example  n-butyl nitrite, (iso)amyl nitrite or
tert-butyl nitrite, or  C1-C6-alkyl dinitrites, for example ethylens
glycole dinitrite, or 15 nitrite salts from the group of the alkali metals
or alkaline  earth metals, such as sodium nitrite or potassium nitrite.
Preference is given to organic C1-C6-alkyl nitrites or nitrite  salts form
the group of the alkali metals or alkaline earth  metals. In a particular
embodiment, the nitrite used is a 20 C1-C6-alkyl nitrite, for example
n-butyl nitrite, (iso)amyl  nitrite or tert.-butyl nitrite. In another
particular embodiment,  the nitrite used is a alkali metal nitrite, for
example sodium  nitrite. 25 The reaction of compounds II with disulfides
III in the presence  of nitrites is carried out in suitable inert solvents
or solvent  mixtures, such as dimethyl disulfide, esters of acetic acid,
for  example ethyl acetate; aromatic compounds, for example benzene,
toluene, chlorobenzene or nitrobenzene; halogenated alkanes, for  30
example methylene chloride or 1,2-dichloroethane. Particular preference is
given to dimethyl disulfide. 



The reaction is carried out at temperatures of from room  temperature to
the boiling point of the solvent, in particular 35 from 30 to 100C,
preferably at from 50 to 80C, in particular at  from 55 to 75C. In a
particular embodiment, the catalyst used is elemental  copper. In this
case, the copper is advantageously removed from 40 the reaction solution by
adding inorganic or organic acids, for  example hydrochloric acid or
sulfuric acid. After the compound II  has reacted with the dialkyldisulfide
III, the required amount of  an acid is added and the mixture is stirred
until the catalyst  has substantially been dissolved. In this manner, the
complicated 45 removal of the catalyst from the reaction solution by
filtration  can be avoided. WO 02106211 1 7 JAN 2005  PCT/EP01/08238 8  The
reaction time for the reaction of compounds II with  disulfides III is I -
12 hours, preferably 2 - 8 hours. After removal of the catalyst, the
product can be isolated by 5 removing the solvent and low-boiling
components by distillation  or concentration under reduced pressure.
Preference is given to  complete removal of the solvents by distillation.
It is then  possible to use the crude product as a melt in further steps in
the context of the further reaction for preparing active 10 compounds or
corresponding intermediates, or to purify the  product in an appropriate
manner. In a preferred embodiment, the reagent used for the reaction of
compounds II with dialkyl disulfides are alkali metal nitrites or 15
alkaline earth metal nitrites in the presence of mineral acids.  To this
end, the compound II is initially charged together with  the disulfide III,
a catalyst and, if appropriate, a solvent, and  the mixture is stirred for
from 15 minutes to four hours,  preferably from 15 minutes to two hours.
Particular preference is 20 given to a variant where the disulfide III
serves simultaneously  as solvent, and no other solvents are used. An
aqueous nitrite  solution is then added at 20C -- 80C, preferably at 40C -
60C.  Preference is given to using solutions of sodium nitrite or
potassium nitrite. A mineral acid, preferably concentrated 25 hydrochloric
acid or sulfuric acid, is then added at 20C - 80C,  preferably at 50C -
75C. The reaction time is I - 12 hours,  preferably 2 - 8 hours. Work-up is
carried out, for example, by  extraction with concentrated or dilute
mineral acids, such as  



hydrochloric acid or sulfuric acid, preferably concentrated 30 hydrochloric
acid. In another preferred embodiment, the reagent used for the  reaction
of compounds II with dialkyl disulfides are organic  C1-C6-alkylnitrites,
for example n-butyl nitrite, (iso)amylnitrite 35 or tert.-butylnitrite. To
this end, the compound II is initially  charged togethter with the
disulfide III, a catalyst and, if  appropriate, a solvent, and the mixture
is stirred up to four  hours, preferably up to two hours. Particular
preference is given to a variant where the disulfide III serves
simultaneously as  40 solvent, and no other solvents are used. The
C1-C6-alkyl nitrite  and, if appropriate, a solvent, for example the
disulfide III, is  then added at 20C-80C, preferably at 40C - 70C,
especially  55C-70C. Preference is given to add the C1-C6-alkyl nitrite
without a solvent. The reaction time is 0.5-12 hours, preferably 45 1-8
hours, especially 1-6 hours. Then the reaction mixture is  cooled to room
temperature. Work-up is carried out, for example,  by extraction with
concentrated or dilute mineral acids, such as 9  hydrochloric acid or
sulfuric acid, preferably concentrated  hydrochloric acid. crude Product is
carried out either  Further purification of the 5 by washing the residue
obtained or by crystallization. Suitable  for washing are, for example,
water or water-miscible solvents or  hydroxide solutions, like
sodiumhydroxide. Suitable for  recrystallization are, for example, toluene
or benzene. 10 In principle, the resulting crude product can also be
employed  without further purification of the reaction solution for the
next reaction step in the context of the further conversion for  preparing
active compounds. To this end the reaction solution,  which contains
compounds of the formula I, can be diluted with 15 further solvents and in
this manner be used as a crude e solution  for the next step of the
process. Alternatively, it is also possible to concentrate the reaction
solution and to transfer the~  resulting residue directly or as a melt into
the next step of the process.  20 the In a preferred embodiment of the
process, the compound of the formula II and the nitrite are employed in a
molar ratio of 1:0.8  to 1:1.5. The nitrite is preferably employed in about
equimolar amounts, or in a slight excess (up to about 5 mol%).  25 In a
preferred embodiment of the process the dialkyl disulfide 



of  the formula III is used in excess with regard to the compoun formula
II. Especially the dialkyl disulfide of the formula 11 is  used as a
solvent. 30 In a preferred embodiment of the process the catalyst and the
compound of formula I= are employed in a molar ratio of from  0.005:1 to
0.05:1, especially from 0.01:1 to 0,02:1. 35 The compounds of the-formula
TI to be used as starting materials  are known from the literature and/or
commercially available. They  can also be prepared by processes known per
se, as described in  more detail in WO 98/31681 or WO 99158509. for
example. 40 Unless the context clearly requires otherwise, throughout the
description and the claims, the words "comprise", "comprising  and the
like, are to be construed in an inclusive sense as  opposed to an exclusive
or exhaustive sense, that is to say, in 45 the sense of "including, but not
limited to". The invention it illustrated jr, more detail in the
embodiments  below. WO 02/06211 10 Example 1 17 JAN 2005  PCT/EPO 1/08238
3-(3-Bromo-2-methyl-6-methylthiophenyl)-4,3-dihydroisoxazole 5 114.7 g
(0.45 mol) of 4-bromo-2-(4,5-dihydroisoxazol-3-yl)-3- methylaniline, 857 mg
of copper powder and 1000 ml of dimethyl  disulfide are initially charged.
Over a period of one hour, 49.2  g of n-butyl nitrite are metered in at
58-65C, and the mixture is  stirred until the reaction has gone to
completion (about 1 - 3 10 hours). At 20-25C, 130 ml of conc. hydrochloric
acid are added,  and the mixture is stirred for 20 - 30 minutes. 130 ml of
water  are added, and the phases are then separated. Washing is repeated
twice. The organic phase is concentrated, giving 114.4 g of  product
(yield: 89%). 15 Example 2 3-(3-Bromo-2-methyl
-6-methylthiophenyl)--4,5--dihydroisoxazole 20 10 g (35.3 mmol) of
4-bromo-2-(4,5-dihydroisoxazol-3-yl)--3- methylaniline, 67.3 mg of copper
powder and 58.5 ml of dimethyl  disulfide are initially charged, and the
mixture is stirred for  one hour. At 50C, 9.05 g of a 40.4% strength
aqueous sodium  nitrite solution are added. At 63 -65C, 6.96 g of 25%
strength 



25 sulfuric acid are then metered in, and the mixture is stirred at  65C
for 3 hours. At 20-25C, 15 ml of conc. hydrochloric acid are  added, and
the mixture is stirred for one hour. 15 ml of water  are added, and the
phases are then separated. Washing is repeated  twice. The organic phase is
concentrated, giving 6.7 g of a brown  30 solid (yield: 58%). 35 40 45 1 7
JAN 2005 We claim: l A process for preparing 4-thioalkylbromobenzehe
derivatives  5 of the formula I 10 where: I 15 R1 is C1-C6-alkyl,
C1-C6-haloalkyl, C1-C6-alkoxy,  1 halogen, k 20 2 25 II in which R. and R2
are as defined above, with a dialkyl  30 disulfide of the formula III
R3-S-S-R3 III in the presence of a nitrite and a catalyst in a suitable
solvent, and wherein the molar ratio of the catalyst and the  compound of
formula II is from 0.005:1 to 0.0571. 2, A process as claimed in claim I.
wherein the catalyst used is  copper -powder. 40 3. A process as claimed is
claim 2, wherein the copper powder is  removed from the reaction solution
by adding an acid. A process as claimed in any of claims 1 to 3, wherein
the  4. solvent used is the dialkyl disulfide of the formula X. J-,
C1-C6-haloalkoxy, C3-C9-cycloalkyl, halogen R2 IS C1-C6-alkyl,
C1-C6-alkoxy, C3-C8-cycloalkyl,  C2-C6-alkenyl, cyano or a heterocyclic
radical,  g3 is C1-C6-alkyl; which comprises reacting' a compound of the
formula II 45 



WO 02/06211 1 7 JAN 2095  PCT/EP01/08238 12  5. A process as claimed in any
of claims J. - 4, wherein the reaction is carried out at temperatures of
from 30 to 100C. 6. A process as claimed in any of claims 1 -- 5, wherein
the 5 reaction is carried out in the presence of sodium nitrite and
sulfuric acid. 7. A process as claimed in any of claims 1-5, wherein the
reaction is carried out in the presence of a. C1-C6-alkyl  10 nitrite. 8. A
process as claimed in any of claims 1 - 7, wherein R1 is  C1-C6-alkyl. 15
9. A process as claimed in claim 8, wherein R1 is methyl or  ethyl. 10. A
process as claimed in any of claims I - 9, wherein R2 is a  heterocyclic
ring. 20 11. A process as claimed in claim 10, wherein R2 is an isoxazole,
isoxazoline or isoxazolidine ring. 12. A process as claimed in any of
claims 1 - 11 for preparing  25 the following compounds:
4-methylthio-3-(4,5-dihydroisoxazol-3-yl)-2- methylbromobenzene
4-methylthio-3-(4,5-dihydroisoxazol-3-yl)-2-ethylbromobenzene  30
4-methylthio-3--(4,5-dihydroisoxazol--3-yl)--2- methoxybromobenzene
4-methylthio-3-(4,5-dihydroisoxazol-3-yl)-2- ethoxybromobenzene
4-methylthio-3-(3-methyl-4,5-dihydroisoxazol-5-yl)-2-methyl- 35
bromobenzene 4-methylthio-3-(3-methyl--4,5--dihydroisoxazol--5-yl)-2-ethyl-
bromobenzene 4-methylthio-3-(3-methyl-4,5-dihydroisoxazol-5-yl)-2-methoxy-
bromobenzene 40
4-methylthio-3-(3-methyl-4,5-dihydroisoxazol-5--yl)-2-ethoxy- bromobenzene
4-methylthio-3-(isoxazol-3-yl)-2-methylbromobenzene
4-methylthio-3-(isoxazol-3-yl)-2-ethylbromobenzene
4-methylthio-3-(isoxazol-3-yl)-2-methoxybromobenzene 45
4-methylthio-3--(isoxazol--3-yl)-2-ethoxybromobenzene
4-methylthio-3-(5-methylisoxazol--3-yl)-2-methylbromobenzene  
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10 15 13  4-methylthio-3-(5-methylisoxazol-3-yl) _2-methoxybromobenzene
4-methylthio-3-,(5-methylisoxazol-3-yl)-2-ethoxybromobenzene
4-methylthio-3-cyanobromobenzens
4-methylthio-3-cyano-2-methylbromobenzene. 13. A process as claimed in
claim 12 for preparing
4-methylthio-3-(4,5-dihydroisoxazol-3-yl)-2-methylbromobenzene. !4, A
process as claimed in any one of the preceding claims wherein  the reaction
is carried out in the presence of C1-C5-alkyl  nitrite, wherein the
catalyst i3 Copper powder, and wherein the  copper powder is removed from
the reaction solution by adding an  acid. 15. A process as claimed in any
one of the preceding claims wherein  the molar ratio of the catalyst and
the compound of formula 11  is from 0.01;1 to D-02:1 20 16. A compound
produced by the process claimed in any one of the  preceding claims. 17. A
process as claimed in clamp 1 substantially as herein  25 described with
reference to Example 1 or Example 2. 18. A compound as claimed in claim 16
substantially as herein  described with reference to Example 1 or Example
2. 30 35 40 45 


