, e3eroLh 86nT]f 0 6 MOV 2002 Preparation of isoxazolin-3-ylacylbenzenes
. *16G1l66* 5 The present invention provides a process for preparing ggn VZ%Z
i soxazol i n-3-yl acyl benzenes, novel internedi ates and novel processes
preparing these internedi ates. |soxazolin-3-ylacyl benzenes are useful
conpounds which can be 10 used in the field of crop protection.lmmmnmmmmmumm
98/ 31681, f Brepxaanplon, oflessoxdrealin-3~-ylacylbenzenes

2- al kyl - 3- (4, 5-di hydr oi soxazol - 3-yl )acyl benzenes as herbicidally act«gg
conpounds. It is an object of the present invention to provide an 15
alternatiée process for, p arrn% Qetero%%) g ubstrtuted benzoyl
derivativ R HiFartar e Q¥i983 53 RIPEE™Fn %ﬁ)gﬁf 31689 for

2-al kyl - 3- (Asex%ﬁqﬂkﬂﬂérgéﬁ%z%heﬂ¥ﬁFPfac??ﬁ%hiéﬁé§m%ﬁlﬁﬁ%§:GPQOP@V?%ereof

(2- al kyl - 3- pAoCeshds diogi poepaming3rhebe ochutrmednete®sri vati ves) i s not
particularly suitable for the 20 industrial preparation of these conpounds,

since the ngstagéalsur-@vgwxeysl@eralett&el bty tfgef%tleeéxglf&ﬂdtsh%m(bﬁlgarpfbet he end
product iy guesti oy Paged, of thie,s §9§£é£@f§ﬂTﬁ6' ) oked Laghe i1t

step of the'S g LS $ ara [ On
or internedf§ ‘é’slr\’rﬁst I@"&lsﬂu%'t‘t’r"r &SRy FEr+ 8% 3ERaT oY ESHf)%ﬁ?‘Fdsa of the
fornmul a | i BekhbmiiasllympEREvVe iqamPREnA®: WD 96/ 26206 di scl oses a process for
preparing 30 4-[3-(4, 5-di hydroi soxazol -3-yl ) benzoyl ] -5-hydroxypyrazol es
where, in the ifasdn sdbgréctaoé ined ey et azbledtidonr €8 GV idet Ana
3-(4,5- d'llgygﬁ.gé%%l p§o§ %:ef&obgeﬁgfﬂxdj%r-'h\é@&'é!@yclmesubstltuted

4

3-(4,5-di hy rors 3t Qi ¢c_acl erivative requir ﬁ%
er of

Preparation process CI'.'L
process can onf 5B S Grrfi tuty PEUrse
Steps. AccoPllPHAgL ft°|‘fe pRLEELS 1(d - pep by’ °é§6‘é%s%vé)gﬁé11h%’tzwsi 8l
econoni cal | preOErsiy® ¢heresf deselikiés3al priocdsydreisquagearing
3- (4, 5- di hygt pbsanctemizele ydighirazroves acisisnatt partngulamiy 40itable for the
3- br ono- (24, Sndudyi0i pR¥BILAt Ty bEbenese esonipougas) s ireRgentss pitharrsbon
?Ihgx:o?gparsgtE%%%%gltayh 1Yi’§ﬁf§é’r {fOHEQ &hé’ﬁq%a@h% Z gp&rof()fth@r Qﬁ&goﬁu%l%s 122

| Qﬁaé [ v
can be reducé Stl?ﬁ %529 g{' Hoe }é% ¥ lé% tée&:§ g in ?’ég/ ég f}/l tlﬁ'e
synt hesi s i §*8Br? é%‘oﬁ?nEF%Ptﬁﬂ é@téﬁ it éﬁﬁb P¥tes. Moreover, the process
according to the invention 2 05 ~~~v Zooz - has the advantage t hat the
over al | iselrde opredee aghdn pebdisaipounfist ¢re irdepmbdidtemaridhsa stratctafret he
i nt er nedi at esm¥labasedhan dhethe sbapdbunds reft eheaksrmiipl ayed, knsvrhifger t han
the yield otnthei qureeesees described in WO 98/ 31681. Furthernore, the
respective 5 internediates of the individual process steps can be obtained

in good yie er SSPIE of he_ilndiyvidual process steps are
advant agg’&ugg gwl{%%\é ria p&’ ar FaT |%n tref’g %t er nedi at es, since
t hey all

et Lo char Aot 20 TN I st mdLates, alnee
Furt her nor eini ¥he slagdy §5€Rged s WYRAPXYPEr aaCdet Rgradrtesk ¥ithl 8 used are
basi ¢ chem 8al %, v idlydapéseeszo -G -pi phenzoiandcibi ¢érivarr ive - oBbhai ned from
several i ndepeadssdihsdppl &% szdlf-3-8l) bBed Byicalagidedernivatikvel aggquvites Ifatge
amo;mthf Ot/eh@t,lpra&espeeﬁeaﬁ He0bgLAMNdP v;ll%iﬁ BDYEIRII1QR , PLOY i et rgenDr e
cost-e ggﬁ 0 P
herbrcrdglgl%’MIEMIEf:‘t:??%_q‘e ? oun oEl%th%; r%ceg% ﬁ%ééhavévg g %Fé%?glvfhe
obj ect of tR& |ﬁ%eﬁ¥’6ﬁa %ﬁﬂﬁ%&ﬁ? ¥y a process for preparing compounds of

the formul a
DE 197 09 118 describes a process for preparing

3-(4,5-dihydroisoxazol-3-yl)benzoic acids starting from
40 3-bromo-(4,5-dihydroisoxazol-3-yl)benzene, Grignard reagents and
carbon dioxide.

Surprisingly, we have found that the number of process steps in
the preparation of the 3-heterocyclyl-substituted benzoyl

45 derivatives can be reduced compared to the process described in
WO 98/31681 if the synthesis is carried out via selected
intermediates. Moreover, the process according to the invention

IR
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2025 RBRRORS R ~ S(O"Rz Rs / 30 where the substituents are as defined
~below Rl is hydrogen, Cl-C6-alkyl, 35 R2«s Cl-C6-alkyl, R3, R4, RBGLAE 10
hydrogen, Cl-C6-alkyl, a bond, R6 is ajeterocyclic ri ng, nis 0, 1 or 2
40 x or R4 and RS together form which confglses pr epar an |nterned|ate
of the fornfifa Vhe AFVanpage| Yok JBG205F 13 Re IR BN e RPTOdpFEp of /5 v
in whi ch Rithadf®emlaRy and absaldahiagedf aber cintesmediates dqubased errttihen
steps, conpevagsind raterfial suénpldyedr, eiednikgreredhiant the heleddr véspiondi ng

3- br ono- SUE phbtéd£ak RERRYPES {IPWoTOkeBIEHE, %&'ﬂﬁéiﬂn&ﬁé) thaNdekpec 0
group on g.Ls A y,

Gonpounds ot FRE G IERdof it TR %ﬁﬁg? - ﬁe&%ﬂ Regiieg e
conpounds 09°?ﬂey’f%r4$IM8r9<° oL ( £95e4Ph 2‘ pakyp FoBERRRIED) are
useful i nteﬁﬁﬁ@ﬁ%ﬂQ§9uﬁo¢°§ré%%IAQQy5&@%@%ep¥ﬁﬂﬁ§@ﬁﬂa§ @ﬁ thee inserpediatesin
particul ar, sthee priogesd lascarchsigetfdetheve rarehieconomi¢ mparheiconpbunes |
in the Iast 15@@@:&1 Qlarghepmbie g0iad iyl elidanddyecu@MRadtdsnd staetshgt able, for
exanpl e, 3 Qérfléf‘s el QPe P8 %cu]eﬁ @Qfgmﬁuchnapéréas%»'t%r BSp &t il des,

as descrlbe

o, dosor ! et W o 5te: Al R LoD o BeRiihnd dbn- L e on

particul ar Eﬁﬁfﬁﬁﬁﬁﬁ? SVepphan relatively large amounts. Overall, fhe process
according to the invention provides a more cost-effective,
economical and safe industrial process for preparing herbicidally
15 active compounds of the formula I.

We have found that the object of the invention is achieved by a
process for preparing compounds of the formula I

20

25

30

where the substituents are as defined below:

R is hydrogen, C;-Cg-alkyl,
35 R2 is Cl-Ce—alkyl,
R3, R4, RS are hydrogen, C;-Cg¢-alkyl, or R4 and R5 together form
a bond,
RS is a heterocyclic ring,
n is 0, 1 or 2;

40
which comprises preparing an intermediate of the formula VI

45



40 formula VI or X, can be prepared advantageously by conbi ning one or nore
of the follow ng process steps a) - g): 45 0 6 r:011 2002 4 a) rEAENY Gl
of a nitro-o-nethyl phenyl conpound of fhe fornmula Il CH3 5 R ~ NO2 Il in
which the radical Rl is as defined above with an organic 10 nitrite R ONO
in the presence of a base to give an oxime of the formula Il OH N~ 15 R ~
N2 11l 20 in which the radical RL is as defined above; b) cyclization ol
the oxinme of the fornmula Il with an al kene of the fornula IV 25 R3 R5 IV
R4 30 in which R3 to RS are as deffned in claim1 in the presence of a base

to give the isoxazole of the for
06 f~I(V
15 c¢) reduction of the nitro gr
the aniline of the formula VI R3

10

15

20

25

30

35

40

45

RRR335R ON~R5 v R N2 40 45
R3 to R5 are as defined in claim1l1; 5

Rt he presence of a catalyst to give
ON~ RS vi

2002 5 - in which Rl/an

R‘I

in which R! and R3 - RS are as defined above.

In subsequent reaction steps, compounds of the formula VI are
converted into the corresponding 3-bromo-substituted compounds
(bromobenzene derivatives), and the amino group on the phenyl
ring is transformed into a sulfonyl group, giving compounds of
the formula X:

The compounds of the formula X (3~(4,5-dihydroisoxazol-3-
yl)bromobenzenes) are useful intermediates for preparing active
compounds of the formula I. In particular, the process according
to the invention affords the compounds I in the last reaction
step in good yield. The compounds I are suitable, for example,
for use as crop protection agents, in particular as herbicides,
as describe@ in WO 96/26206 and WO 97/35850.

According to the invention, the compounds of the formula I and
the required intermediates, in particular compounds of the
formula VI or X, can be prepared advantageously by combining one
or more of the following process steps a) - g):



10 vz R ~ NHz in which RL and R3to R5 are as defined in claim1; d)
.Teaction of the aniline of the fornula VI with a dial kyl disulfide 6 HNe00?
formula VIl 20 R? SSS-RZ VIl in the presence of an organic nitrite R ONO
and, if 25 appropriate, a catalyst to dive the thioether of the formula
VIl R3 30 &) RAréhetin wizz Rt SRb-3ethylpheml RbmpoulRkd @&f eches foehubhedI n
claim1; 40 45 C6 f~Ov 102 6 - e) bromnation of the thioether of the
formula VIIl with a bromnating agent to give the bronothioether of the ~
formula IX5 03 RORs 10 R ~ SR>2 15 in which RL to R5 are as defined in
claim1l; Ix f) oxidation oR{he QromNdy oether of the fornula IX with an
oxi di zi ng®agent to give the ~® es of the formulaX 20 R ONwW RS 25

R ~ ~S~OyR2 X Br 30 where n i nunbers 1 or 2,
in which the radical R! is as defined above with an organic
10 nitrite R-ONO in the presence of a base to give an oxime of
the formula III

15

20
in which the radical R! is as defined above;

b) cyclization of the oxime of the formula III with an alkene of
the formula IV

25
RY R°
T>:::/ v
R4
30
in which R3 to R5 are as defined in claim 1 in the presence of
a base to give the isoxazole of the formula V
35
\Y
40

45



g) if appropriate reacting the isoxazoline of the formula X with g%gﬁgggmpd

- of the formula R6-CH (XI) in the presence of carbon nonoxide, a c

and a base, to give the conpounds 35 of the fornula |I. Essentially, the
process according to the invention foi5 preparing conpounds X conprises one
-or more of the;preeRss RSt 8RS @) ) ROlard Ast Her LAse 1@f clhemcpimpounds |, one
or nore of the process steps 40 a)-g). Preference is given to those
reacti on sequences which _conprise either pne of the process stegf %? or d)
or el se bofh sTEPRCEROMAE HYe rAfrEsIAPRD| 1T ddecPresedfk it 4r atalyst to
strai ght - chai ngbye then@néding kol t98 feompka Wdving 1 - 6 and 1 - 4 carbon
atons, reéespectively, such as, for exanple, nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, (=6 1"~U 1002 isobutyl, n-pentyl or n-hexyl in all
cases. This applies anal ogously tRthe Cl-C6-al koxy group. Rl is
preferably an al kyl group, in PRy iictR‘ar methyl, ethyl, 5 isopropyl,
n-propyl or n-butyl group [sic]; RS, R4 and RS are preferably hydrogen. R4
and RS together may al so denotNg bend® giving rise to the correspondi ng

i soxazoR@ derivatives. In this cape, R3 is prefeera®ly hydrogen. 10 In the
definition of R6, "heterocyghic r|ng" ygans a saturated, unsaturated or
partially unsaturated heterocys v N one, two or three oxygen, sulfur
or nitrogen atonms. Preference i en to heterocycles having two nitrogen
atons. In particular, R6 is a 1S\pyrazole radical, as described in nore
detail in WD 98/31681. It is preferably a pyrazole which is attached in the
4-posit8n and whi ch may be unsubstituted or substituted by further

radi cal s whi chimrwhigthe® cahd \R3 her RS lamderst ef Uleslsem cdaibtilon condi ti ons.
Sui t abl e pyrazol e substituents of this type are, for exanple, the 20
followi ng gyoupsace @#Ytne a1 islel bNYAOXB6rmda Cor al#oH a0k &k {H6- al koxy,
in particular é}-&i?eﬁek%k Lgbtgg}ﬁk1§o§¥ilon. Particularly preferably, R6 is
t he grogg 1-al y?- -%ydroxypyrazo -4-yI'y in particular

1- net hyl®¥5- hydr oxypyr azol - 4-yl; 1-ethyl -5-hydroxypyrazol -4-yl. 25 The
process according to the igavegtiQngis particularly suitable for preparing
the foll owi ng conpounds OP the formula I:

1- net hyl - 4- (3- (4, 5-di hydr oi soxazol - 3-yl ) - 2- et hyl - 4net hyl sul f onyl benzoyl ) -5
-hydroxypyrazokg, +:0 presence of an organic nitrite R-ONO and, if

Lethyl 24 (3 (doprafhfiudes’ soupnlyst th) s2odrthlkndmbiny) 8 Lomvidinaey)) -5
1-nethy|-4-(3-§£?%-dihydroisoxazol-3-y|)-2-ethy|-4nethy|su|fony|benzoyl)-5-
hydr oxypyrazol e, 1-methyl -4-(3- (4, 5-di hydroi soxazol -3-yl)-2-propyl -4 35

met hyl sul f onyl benzoyl ) - 5- hydr oxygyrazol e,

1-met hyl - 4- (3- (4, 5-di hydr oi soxaz¢l -3~yl)-2-butyl -4net hyl sul f onyl benzoyl ) - 5-
hydr oxypgr azol e. Preferred interredi ates of the fornula VI are the
foll owi ng 40 conpounds: 2-(4,5-dikydroi soxazol -3-yl)aniline,

2- (4, 5-di hydr oi soxazol - 3-yl) - avth?laniline, vII

2- (4, 5-di hydr oi soxazol -3-yl)-3-ethylaniline, 45 2-(|§6kazol-3-yl)-aniIine,

2- (i soxazol -3-yl)-3-nethylRaxj | iye, ~SB® s ~~~v zooz s
2- (i soxazol - 3-yl) - 3-et hyl aniIPreferred internedi ates of the formula X

are the3bol | owi ng conpounds:
3-(3-brono- 2- net hyl - 6- net hyl sul¥onyl phenyl ) - 4, 5- di hydr oi soxazol e,
3- (3-chl or o- 2- net hyl - 6- net hyl sul f onyl phenyl ) - 4, 5di hydr oi soxazol e,

3- (3- brono- 6- SHl 1.9 e ) =4, 5-di_hwde i azqgl.e, 10
3-(3-bronD-2-g?%3r#%§hétR%%Eﬁl %%y?%ﬁgﬁgﬁgﬁ4gg-§ﬁﬁgﬁgéisoxazole,
3-(3-brono-2-i sopropyl - 6- et hyl sul f onyl phenyl ) -4, 5di hydr oi soxazol e,
3-(3-br890-2-nethy|-6-ethy|su|fony|phenyl)-4,5-dihydroisoxazole,

3- (3- brono- 2- et hyl - 6- propyl sul f onyl phenyl ) - 4, 5-di hydr oi soxazol e, 15

3- (3- brono- 2- net hyl - 6- but yl sul f onyl phenyl ) - 4, 5-di hydr oi soxazol e,

3-(3-brono- 2- net hyl - 6- pent yl sul f onyl phenyl ) -4, 5- di hydr oi soxazol e,

3- (3- brono- 2- et hyl - 6- hexyl sul f onyl phenyl ) - 4, 5- di hydr oi soxazol e. A possible
reacti on_sequence up to the preparation of the 20 conpounds X i s summari zed
in the ﬁFagran1beIOM£ 25



30 35 40 45 Schenme 1: R OFi RARCH3 N~ R3 RS OR NO~ N~ Rs 2 @E@h{} 9
. Rt NObase ~2 RIVR NO----~ -\ stepa) |l / stepb) Il Ill Vre ' AW
step c) RVI Re Rd ORONO N ~ RS RZ-g-S-Rz brom natlLr step d) Rt \ SR2

ste VIT] oxi [ ~
- b e) e) (%réﬁﬁha%gogtgp égeltﬁiéeggeg é% é%elfgrgtla VIII with a

brominating agent to give the bromothioether of the formula -

IX
5
IX
10
15 in which R! to R3 are as defined in claim 1;
f) oxidation of the bromothioether of the formula IX with an
oxidizing agent to give the isoxazoles of the formula X
20
25 X
30 where n is the numbers 1 or 2,
g) 1if appropriate reacting the isoxazoline of the formula X with
a compound of the formula R6-OH (XI) in the presence of
carbon monoxide, a catalyst and a base, to give the compounds
35 of the formula I.

Essentially, the process according to the invention for preparing
compounds X comprises ocne or more of the process steps a)-f) or,
in the case of the compounds I, one or more of the process steps

40 a)-g). Preference is given to those reaction sequences which
comprise either one of the process steps a) or d) or else both
steps a) and d).

C;-Cg-Alkyl and C;-Cy-alkyl are straight-chain or branched alkyl
45 groups having 1 - 6 and 1 -~ 4 carbon atoms, respectively, such
as, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl,



0 6 f~fIV 2Q02 io The individual reaction steps are illustrated iNg%rgq_mq 7007
_ detail below. 5 1. Step a) OHI CH3 N~ R ~ NOZ R-oNO, base R\ step a)
[ Il 11l 15 The reaction is carried out, for exanple under the foll ow ng
conditions: the solvents used are di po?ar aprotic solvents, for exanple

"N, N- di al kylifsmbuwtayl den~péiydi akky+lsoatlainde]l Naweishy Thys rappldese ( NVP) ,

preferabl y:adirgebhiyly otdramede, (dMzh keky NMRuplhe tenperature is from-60C_to
room 20 tenperature; preferabfy from-50 to -20C. To achieve a sufficiently

| ow el ting.pgint of the solvent system it is.als ossi.bl.e to use sol vent

mixt ures. 781 léxaﬁﬁe&mﬁﬁhaw%kﬁh@r&laanm BATERPPOa! B s BEP M6 al kyl

nitrites § ReOpIORYL)  NyRropydapr ynTPWly BTARR rigi€lor (i so)anyl nitrite. 25

Sui t abl e bases are: Mol kyl, MOH, RwX (M= alkali netal); preferably

pot assi um neet, haxi des REOMeg , prSFdird B iR Fupog@a . (R GYR) RS Ofoqadhag Sl also

tert-butoxige KO bESYd Alfili nNeNs IS n8 0lb B N3RS ng | isdiadRaesi bl e to add

1-10 nol % o a%l .glé:ohlonl .th‘grs]ecséé)l I one l[étceerr%ghgshg#re efor exanpl e, as

30 fol | ows: L E4UFVal Ehitd 5 BA%e, V172 guivalents ‘15&\10 pref erabl y:

1.5-2.5 Hyui val ents of base and 1-1.3 equi val ents of R-ONO. Addition is,

for exanpl €n d¢der defimitionn ofhR® f Jileprragyotiderings mgang tar Gasukytethe and

nitrite arearigathiratéy ahaagedadbyl besruratedtlertedocyclé)haioimgyond, t e

addi tion ofoa t3@kkdoPpsch, Qe rBASEr GARrBEeh Natdmd.| Yrebardask ik BMren and

N} LT 0- 0 XY R oBYEYLs Hdyih® 68 N ARG D ShdL A RERUI YL ac | NReT 8 6 2

whi ch thf base IZ rretgre | |a?re at}glvelny s gv&r 39, hat Efbesré%%?q%{ed

cool i ng 13 FERTCEE T34 niPRuftS Vot 87 BOEA 98 g Lo P ‘E)ﬁ/ oné of “t he

fol | owi ng nt REEEeTahlhreAYFREALE oI tRedbrtift 1By TR8 i 11RITGEAAR Rkt er .

b) Preci pi tdtiadnmey bheunmubstétubgd Ridisngshivilidd dyefurhpumadarad@ter to

t he reacti oshiuhxkueechénirdalilgathent ofndelre the ochosten seeatiorecondt t4Gnsy

tri turfzi})i Onsdm'zéafblte%yﬁmn%t s@b%@ﬁ:er%’)s‘%gegbiz/ Hiper @ieg), lt\émmgﬁxa?zpw, Ntcl)mé) 6

r,~nu I EP N = B -~

R\ N&Q&;';%nél]bcﬁ_é § ?f%uﬂ\?i Tﬁ?g: rce}%_%fr'i en_(i"s_ a&% ﬁ%}ﬁ%ﬁt ,ll_f 8”’;;@1»(}%]@?%, via the

fol | owi ng necAnf 19 i AfePRbHIALES: ~toHversfon of the Bxine 111 into 15 an

activat ed MRRK'HEAMPELRRTPIGEAPYAL i Ve 151 bRe STAMBI e hydroxamic acid chlori de,

by chl ori nal+akkyai-bhhydeanymyiraael - Hgedp, Peoriayleron of the activated

hydr oxam c hemethy@rbvhydnexypytrezohel 1l;r etk -be-hyBooxypxargziod -éepver si on

of the hyglroxam c acid chloride in the presence of a base into the 20

nitrile oxifig. AREesdbscpRNhCYS! ORAANLELADi O {NpaakkentadlY kaiteitrile

oxide. Thi Sfcfze 'p%?ih .éhe“‘%\é%'lo‘@{]&fc%ﬁl BQEercEipactrn' Ngot zql e derivatives

of the forrT a V.o grf |$Jn~g’glgh a I Jargc ss&é}? orE t he i soxazolines in
Ve el e sa S 5B 2 B oHcrs " Ay

S
very good y1élds: }otied, and these
can furt herMRrRY 158 LERRMRGP 3O AT P VRYF XYY F§2° % ocor di ngl y, on an industri al
scal e, i80j5ethl-to (3 st -didndrpigerazolhe-ehit-JmedtiEtsi-so that the
i soxazol i nesetdarlshé £ pnelzaredyl) +b-ydpoxqypyrayoland at
l-methyl-4-(3-(4,5-dihydroisoxazol-3-yl)-2-ethyl-4-~
methylsulfonylbenzoyl)-5-hydroxypyrazole,
l-methyl-4-(3-(4,5-dihydroisoxazol-3-yl)-2-propyl-4-
35 methylsulfonylbenzoyl)-5-hydroxypyrazole,
l-methyl-4-(3-(4,5-dihydroisoxazol-3-yl)-2-butyl-4-
methylsulfonylbenzoyl)-5-hydroxypyrazole.

Preferred intermediates of the formula VI are the following
40 compounds:

2-(4,5-dihydroisoxazol-3-yl)aniline,
2-(4,5-dihydroisoxazol-3-yl)-3-methylaniline,
2-(4,5-dihydroisoxazol-3-yl)-3-ethylaniline,
45 2-(isoxazol-3-yl)-aniline,
2-(isoxazo0l-3-yl)-3-methylaniline,



30 low cost. The use of known processes for preparing isoxazolines has
.hitherto been di sadvant ageous, since the isoxazolines could only bel 6 NOV 2002
obtained in unsatisfactory yields starhlng fromthe reaction of the

benzal doxi mes. Furtherpore, the processes known fromthe prior art
frequent |y sl sorRZPL- %% NeBarthyMatiWe- cont ai ni ng sol utions which | ead
to the formation of poorly soluble and environmentally unfriendly

bypr oduct s. prd¥e riedC ehte it b8 8 0ot CcHehEornudatx e shehdoatdwirigzed in t hat
the use of gl 4?g Lg@et al hypohal i decont ai ni ng sol utions can be di spensed
with, the_process thus 40 being essentially alkali metal hypohalide-free.
The |soxa§ollnes are prepared, for exanpl e, g t he follomnn nmet hod:
initially, ¥y dO¥SRPC2zRGtRYEnPoredhy jsulEoPHERReI o4 /Prdah¥ xagele: i s
cyclized w3 3achdbken2-methlylrétretthy 48 l4ddyipenydf) -ade and, if

appropri at edinjyteiseupesad,mospheri c pressure. Advantageously, these

I ndi vi dual 5t @n$reAs-almi SQQmme;dx _4051%9%1-0&@395&&1@ To this end,

the reac 3 4nQ0bL S04 Lol en f%q Sheift 343 SLUER U 30LE LT
bot h par% ST car o acet at e,
B chlorobe%%é %%Pmﬁcé&%ﬁﬂﬂFgBV%' ¥568P¥&93ﬁ?yéf yaroxanlc aci d

chl ori des vﬁ%ﬂ?qqpéﬁP§¢6§ﬁbC|nlnlde in DNF is known fromthe literature (Liu
et al., J. @-bChmor2-488Myl4b-e3PIGITO8Y 1pkanvieMend,, SH-ihpdal isexaeale oned
that the cower-siremoos :ﬁeﬂﬂyunebpmﬁm&amlbm@mha by di By@rBiGorekLEle,
chlori dess by_ C3h-|bQBhBa§ln§th \E}Rﬁ lEn mwervylt)mp@@alyg,&}&h%o&%bf@ J.
Og. Chem -A94Ly.d 9053%6;@552 e Eg%r?é LA LS38LRORy 4 s LRI e on

fb |
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hydroxam c acid chlorides in excellent yields. It 15 is particularly

advant ageous pasatibtbeegratiiloor seguersceusipd to Thie rrgaplarenios alrtheed out, for
exanpl e, 20indaipouiasf ol { PWuhgaeOrel tiroree aohyedt behalwoal kanes, such as

1, 2-di chl or oet hane or net hyl ene chloride; aromatic conpounds, such as
benzene, 20 tol uene, chl orobenzene, nitrobenzene or xylene; polar aprotic
sol vents, for exanple N, N-dial kyl formam des, -acetam des,

N- net hyl pyrrol i done, dinmethyl propyl eneurea; tetranethylurea, acetonitrile,
propionitrile; alcohols, such as nethanol, ethanol, n-propanol or

i sopropa#®l| ; carboxylic acids, such as 25 acetic acid or propionic acid;
carboxylic esters, such as ethyl acetate. Preference is given to using the
foll owi ng solvents: acetic acid, nethanol, ethanol, 1,2-dichloroethane,

met hyl ene chl ori de, chl orobenzene or ethyl acetate. The reaction is carried
out at from-40C to 100C, preferably 30 from-10 to 40C or fromO to 30C
Suitabl e, for use as hal ogenating agents are: N-chl orosucci nimde, el enental
chlorine,” preferably chlorine. The stoichionetric ratios are, for exanple,
1- 3 equi val ents of hal ogenating agent, preferably 1-1.5 equivalents. In the
case of chlorine, the 35 netered addition is carried out by introducing
chlorine gas, and N-chl orosuccinimde (NCS) is netered in as a solid or, if
appropriate, in a suitable solvent. Wrk-up is carried out, for exanple,
according to the 40 fol lowing scheme: a) no purification. The solution is
directly enployed further; b) solvent exchange by distillative renoval of
the solvent; c) addition of wat er and extraction of the hydroxam c acid
chloride with a suitable solvent. 45 Co6 f'tl v 1~~0?. 13 By adding
bases, the hydroxami c acid chlorides are converted into the nitrile oxides.
Since the latter conpounds are .. unstable, the problemwhich had to be
solved wgs to find conditions under which the nitrile oxides are stabilized
and 5 converted into the desired products. Surprisingly, this problem was
solved by selecting the follow ng reaction conditions: the solvents used
are: hal ogenated al kanes, such as 1, 2-di chl oroet hane or nethyl ene chlori de;
aromati ¢ conpounds, such as benzene, toluene, chlorobenzene, 10

ni t robenzene or xyl ene; polar aprotic solvents, for exanple

N, N- di aldsyl f or mam des, -acetam des, N-nethyl pyrrolidone,

di et hyl propyl eneurea; tetranethylurea, acetonitrile, propionitrile,
carboxylic esters, such as ethyl acetate. Preference is given to using:

1, 2-di chl or oet hane, nethylene 15 chloride, toluene, xylene, ethyl acetate
or chl orobenzene. The tenperatures for the reaction are from O-C to 100C,
preferably 0-50C or 0-30C. 20 The bases used are: tertiary am nes, for
exanple triethylamne, cyclic am nes, such as N nethyl pi peridi ne or

N, N~- di net hyl pi perazi ne, pyridine, alkali netal carbonates, for exanple
sodi um car bonat e or potassium carbonate, al kali netal bicarbonates, for
exanple sodlun1b|carbonate or 25 pota55|un1b|carbonate al kal i ne earth

T 1 - .. r I I - [T I B D T 1 [T D Y



30 The stoichionetric ratios are, for exanple, 1-3 equivalents of base
_-preferably 1-1.5 equivalents; 1-5 equival ents of al kene, preferabﬂbﬁhﬂﬁzmz
equi val ents. Metered addition is preferably carried out under a
super at nospheric al kene 35 pressure, by slowly adding the base. The
reaction is carried out at from atnospheric pressure to 10 atm preferably
at a pressure of 1-6 atm atnospheric pressure. 40 45 3. Step ¢c) 5 10 15
20 2 5, 30 35 40 45 ~I 6 f~~IV 7002 14 RBR3 Ra Ra OOMN Rs N\ Rs cat., H
zt R~N2 ,-.~R ~ NH2 step c) V VI This reaction is a novel, hitherto
unknown chenosel ective hydrogenation of a nitro group in the presence of an
i soxazoline. Surprisingly, it has been found that, under the chosen
reaction conditions, the N-O bond of the isoxazoline ring is not cleaved.
Catal yti c hydrogenation of aromatic nitro conmpounds to give the anilines
has been known for a long tine (see Houben-Wyl, Vol. 1V/1c, p. 506 ff). On
the other hand, it is also known that the N-O bond of isoxazoline can be

cl eaved by catal ytic hydrogenation, for exanple using Raney nickel (Curran
et al., Synthesis 1986, 312-315) or palladium (Auricchio et al.,
Tetrahedron, 43, 3983-3986, 1987) as catalyst. The reaction is carried out,
for exanple, under the foll ow ng conditions: suitable sol vents are aronmatic
conmpounds, such as benzene, toluene, xylene; polwr aprotic solvents, for
exanpl e N, N-di al kyl f or mam des, -acetam des, N—nqghylpyrrolldone

di et hyl propyl eneurea; tetranethylurea, car yl&c esters, such as ethyl
acetate, ethers, such as diethyl ether or [ o t-butyl ether, cyclic
ethers, such as tetrahydrofuran or di oXxane such as net hanol

et hanol , n-propanol or isopropanol, carbox such as acetic acid
or propionic acid. Preference is given to uang the Kol | ow ng sol vents:
ethyl acetate, toluene, xylene, nethanol. The reactiam is carried out at
tenperatures of from-20C td 100C, preferably % fromO to 50C,

particularly preferabl ywof SromO0 to 30C. The ta yst used is a platinum
or palladium catalys { on activated caglboh, with a content of from
0.1 to 15% by wei bYhe support of é%tlvated carbon. If a

pal I adi um cat al yst

Pd-, content of 0.5-10%
by wei ght . 0 S ~~cw too2 15 The st oi chi of bs for the reaction
are, for exanple, as%¢ollows: from0.001 to ~¥% by )wekght of platinum or
pal | adi um based on tha nit @ aonpounds: tom 0.01 to 1% by

wei ght of platinum Hy tlnuously or batchw se,
preferably batchw sesfat & pressyre of fromatr spheric pressure to 50 atm
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The reaction mxture is worked up by renoving the catal yst by 10
.filtration. If appropriate, the catalyst can al so be re-used. The g@l\gnt0?
is distilled off. For the subsequent reaction in the next process step, the
product can be enployed directly with further purification. If required,
the product can also be purified further. The product is purified, for 15
exanpl e, actie dindjviiduaherdaaition agess rareeililfisteared dd, mbhe detidilne can be
purified bypdedsing it up in dilute mneral acid, for exanpl e aqueous
hydrochloric acid or dilute sulfuric acid, and extraction with a suitable
organi c extractant, for exanpl e hal ogenat ed al kanes, such as 20

1, 2-di chl Br bet h%ﬁ%pc?r net hyl ene chl oride, aromatic corrpounds, such as
benzene, toluene, chlorobenzene or xylene, etdhers, such as diethyl ether or
met hyl tert-butyl ether, cey carboxylic esters;h\such as ethyl acetate, and

R35 vi VI The
reaction, bs carried ou der the—f—o-H»ovvi ng sphthy1 orfs: t he sol vents used
are, for exarrpl e: hal ogew#At ed al kaff88, such 40 1, 2-di chl or oet hane or

met hyl ene chloride, aromatic conpounds such as*benzene, tol uene,

chl or obenzene, nitrobenzene, or an excess of th di al kyl disulfide as
solvent. Preference is gi'ven to using excess di 4l kyl disulfide as solvent.
The tenperature for the reaction is 45 from40C to 150C, preferably from 50

to 100C, ;particy ;GRJ 1‘8%%@&%51%?%5’9 tszgggamg € dRpgeRhs géfﬁovﬁ %
J5t

ooaa 16 2' 1o 188 R Seprirered ¥ 5 CuiBolft dhnolit Stiventss

nitrite or tertEPRitsHampler Ny b digdky liprmam Sr Yafi 2Ly REREEBF A i ner t
radi cal which dxsersemlpmavelmgneeﬂwm mreferaddyeadinetdolifoamamides, for
exanpl e, a Cl- C¢put Kydr &MPC2TKeS-taimpengtuxy dusp frbm +6@°q eactoan of the
conpoundgo the stmbHtQWBL M bfefedlabdy aFf6m 30 texappie, TaSatpiéwns Z-3
equi val ents of l‘f’ic:.ré'nttﬁ.;;l ow Qﬁeqftﬁﬁabﬂaa(lr;t b5 tQULY RIS SyRfeR! KM is

The f I |
(r:]i)tp[); el n aedl 19? ?erﬁogfés ‘)él uhsen%&?gmy%q{tuﬁggp%mg%\rgl%%lsmer2 g%ﬂgnul es,

pel lets, rods; CRpRHAIFLCsAItELtEsHR- 8§Oom‘b?eéja@55p5}g &FFﬁe(Rcopper (1)
broni de or coppetk¥}d).i sapferabbppebpty} widitise SF biemeTyal nibEi R,
particul @8l y préteratilley bespperrgpondeiky WhetPIcaRMgKn(M cutalkhéirmetal)on i n
the solvent, 1-prefpratdlyepbsasdivii akkioxitdes UlkoMde, psdfver abkliodide

equi val ents, ar ?N&d%ﬂﬁomé pbtads Rime k8L SshIaQdi ”ﬁ@ibu@la@é@esﬁh&{ udiakyl

disulfide is enployad 550! i’ter&t g,agsmf@d{oe%\éeﬁesi %tf' LJnﬁ' on. For

further reaction |cat|on | f

féo Q é} ome atio ggt Eyr
appropriate, it Mo SSET'%Jr OIS fry ttlhé‘ pr%duc? bé‘f‘g‘ e
di stillatPon or EJr Sl M2 afFbivalsihg Stikaff e 1561 M@ Lepss 8?(6\%19%’4 rom
di i sopropyl et hefetegiabgdye) LRB-RP ©uirglents. ofRpage| @CBrlz-lstBeﬁq'éI)Vfﬂ@nRé
Rs R ~ SR2 Br P& R-ONO.

Addition is, for example, carried out in the following order:

35 a) nitro~o-xylene and nitrite are initially charged and base
is metered in. b) To avoid the addition of a solid base, the
base can be initially charged in DMF, and nitro-o-xylene/
butyl nitrite can be added simultaneously. The rate at which
the base is metered in is relatively slow, so that the

40 required cooling is reduced to a minimum. Work-up is carried
out by one of the following methods: a) precipitation of the
product by stirring into water. b) Precipitation of the
product by adding a sufficient amount of water to the
reaction mixture. Purification of the product is carried out

45 by trituration with toluene at 0-110°C, preferably at room
temperature.



The bromnation is carried out simlarly to the nethod descri bed ig W'MZ
. 98/ 31676. Acetic acid is an advantageous sol vent. 45 06 UEBIt~ 2 @ rln g
Step f) 5 H202 Step ~ Ra R2 m10 I X X Jhe oxidation is carried out
simlarly to the nmethod described in 98/ 31676 (cf. p. 8, line 32 to p.
11, line 15225)st@p IStep g) The optional subsequent conversion of the
conmpound of the 20 formula X into conpounds of the formgsa | is carried qut
by addi ng R6- OH (XI? in the presepce ofzscar bon nonoxi de fang: a suitable
catal yst and a basgg If R6 is anu s_u_bH[ituted or sub$TTuted pyrazol e or
pyrazol one ring, theYyeaction is pr, rably carried '
pal | adi umPcont ai ni ng catalysts, 28 sugh as, for exanpl &

bi s(tri phenyl pho'%f‘l adiun(l1) chloride. Theyproc
0

56

Pd(0) catal yst or
Ss ntioned in
y€orfpounds of the

step g) is a novel
formula I which are derivatives X by
acyl ation or carboxylation with hydroxy-substituted hetgrocycles of the
formul a I§(3C]—I (XI'). EP-A 344 775 discloses a process for preparing 35

4- benzoyl™'5- hydr oxypyatazol es i n one step where the synthesis is carried out
starting from bronobenzenes and 5- hydroxypyrazoles in the presence of
carbon nonoxi de, base and catal yst. The benzoyl radical of the target

nol ecul es may caheyrédeifonl Lewtagrisutbohitl, uot Sexamplibe Bigpadiet if6Dlowing

al koxycar bonyl , matkoxdbt i40 i gk KOxodRitegl: . cIhesEs ipSE LHeN 6imdl eTeoNsigler ed
to be reldlivel ynSLatla hgrixaiitacali deAhaldeOWebhellspaal the
drastic reactloB ﬁon | t. ons. the . rkbng efam:%1 gs. n. ckgnt ngt irga&ein
preparation of b4 E%Wlﬁ ﬁﬁa,oﬁ %z'? dl g_% JUBT r"f’i} V’e% &t Pjé_ +ng
substituents i n2PRRL 3-GRIYELEHAN the pREIRaked hfyﬁilroéi%\%ﬁ)laéldf BRI YFRLIye
i soxazol e or isérbedtiqairtzdieadxida e oot edampls isedvensEm f4tHE5, with
respect to the Hyasdxamilceaetdoechmxnidiet ianshe |preza@ncecof ad ,bawsi Agtd ochd S
redox prapertieg;tiife I53Q¥AZ0LRd Mubsequens cyel¥add@@2on of the alkene IV

to the nitrile oxide.

obt ai ned starting from hal oph

This reaction is a novel process for preparing isoxazole
derivatives of the formula V. Surprisingly, this process
25 affords the isoxazolines in very good yields. Furthermore,
only few byproducts are formed, and these can furthermore be
removed relatively easily. Accordingly, on an industrial
scale, it is easy to isolate and purify the end products, so
that the isoxazolines can be prepared with high purity and at
30 low cost. The use of known processes for preparing
isoxazolines has hitherto been disadvantageous, since the
isoxazolines could only be obtained in unsatisfactory yields
starting from the reaction of the benzaldoximes. Furthermore,
the processes known from the prior art frequently use alkali
35 metal hypohalide-containing solutions which lead to the
formation of poorly soluble and environmentally unfriendly
byproducts. The process according to the invention is
characterized in that the use of alkali metal hypohalide-~
containing solutions can be dispensed with, the process thus
40 being essentially alkali metal hypohalide-free.

The isoxazolines are prepared, for example, by the following
method: initially, hydroxamic acid chloride is formed which,
in a second step, is cyclized with an alkene with metered

45 addition of base and, if appropriate, under superatmospheric
pressure. Advantageously, these individual steps can also be
combined in a “one-pot” reaction. To this end, the reaction



5 10 18 isoxazoline radical is considered to be a highly sensitive r%ﬂ@@%
A further disadvantage of the process known from EPA 344 775 is t hel 0
that the 5-hydroxypyrazole is always erzl oyed in a large excess. Below, the
process is illustrated in nore detail sing the exanple where R6 =

pyrazol e (Xl .a)issarestiedoeyklia aHopdvert Suitpbieciqsl dotht PastidlsGtepssi bl e
to use other hetsrf expmble £HIPDRGSic asstdaf,i Bedh ais tdrdydubsetatelhe proces_s

i's preferabl y ca{lrdrq,(gegggn@yoxr eekbRgc A . dr oxypyrazol e of the fornula Xl .
15 N\ ~ XI. in which R7 is Cl-C6-al kyl and Mis hydrogen or an

al kali met aI atom pr ef er ablr}/ sodi um or_potassium and a br onobenzene of
the formPa X FRNREPTEB2RBEFON ofshydrepaniczgepd ¢RIQHHAER ®itho R5 are as
defined above, Neehliegopresiniguidef igaPMrismknows dexom thel Fakexatvrat aFyat, if
appropri ate at étadt.,ode ond.archah.eyssvalsnt 301 6-391d)asHovaven, titand i f

appropriate at An.egiﬁ&neaeeom aernaequhyaé&mer@&oﬁ $£1d-ndit ¥ oBEh £l x ikBE

formula XIT1 NRaS X g\{;}%ﬁ'& I cgcgl &l -Qgsr}gyéqﬁeg B?ﬁ rsepresent

henyl napht ot,

pheny!ofonapntiN. 2] R QST oegl cal i P cpt 8 Lo Bl eyt o s
06 hil UZ20026:9 2-14ﬁn23315§))r-ef3“é1r (35050 lﬁ’ﬁnfe%ﬁtltqﬁ’elﬁréb%s@r"taﬁém of

5- hydr oxypyr azdbenzgll. ahieriidehe ShrprbdbEredone idethe gtriogesX descmisidoyed in a
nol ar rati o of dbov@,lcbadZcidnsPweter enael iwhighvesrmia whenpreperation of

5- hydr oxypyr azolue é651@edcﬁyﬂyﬁiﬁﬂic'5biﬂ“d%h055dé§ faletBedl &M yilelds. 1t
particul gz net WA f%rrt%gi’ rlyTE%v?nQXQé&}%Y %E? éaa} Q:‘R&o?!ﬁé‘zoé 'u’}.%ges) of

the formula XI. used as ‘starting”matert a Known and can

' prepared by processes known per se (cf. EP-A 240 001, WD 96/26206 and J.
Prakt. Chem 31¥§ ¥eagfiomgs CaFfﬁleén@%taI forhexapmpigdr 8?9ﬁ’§r%lf@19(1°wbn$s
enpl oyed i n equianoligions: ssmivens :ohalorlkeness, sicis@d dn2t+@Eciblanvebbanene
derivative X kY netagdése Qﬂ‘hlmaeﬂyardxﬁattmkemmﬂm t euavca gl benzehag i vel y
| arge exg@ss Oft&u@sdrOéypyf@é@lzenemdﬂr&beﬁzé@@w X1608¢i §41003S apesoidi ng
to the inventia, %sStPéxcmx%EE?.E'ﬁ §RACHKORE G dele S faleg as that

whi ch is obtai %éﬂg h_ex é’é‘? Mp gg%/re%:lo el géh}gjazge Si?[abf the

sur pri sing,
exanpl es of theacg?rteeé§§ljd%'scﬂmﬁé8ni‘”ﬁnélf Aaéﬁﬂ ¥y, spRh AR ’b?‘ift,aé@%'accordl ng

to the inventi ctthaned, nbtriroRameiloosf i SPRTRAPROKY hyFarbokElie #risiiobengkms i s
preferabty adj ustezdct acid bramtopioticHald;yca2bbgdfier abtgyrs o0 shch- ds2. Above
140C, deconposidinyn aeetise. ddrbebave HR0Giveherd @RGhigoBhé OfEIS dwang hal t.
The reaction '%61%5%&”&&%%%@&5)/ N HAned , Oltnddb12 4 eIDI A WSk ARRe, Of

e R Sl

requi red_for tlfe acti oh ':(Wlefihguﬁe?ta% Mg v ﬁ: iR é:égm PFPEFT
reduced 1% a vaiae® ofOato ¥ Fost frnt & 40 Rg TConPuippeie i) y‘sf?oaﬁp to 20
kg/ cn2 or el se hijoggnapinkg/ageRtswarqioN-aidiososeed ingmideadekemantaflf ect on
the reacti on caidicrioas, preficrahdyr efbdiriore .t Bhpesadichdonetr bactatdost ane, or

resulting in afdsexahpyéelidi EREivEPEIdOBIPRESSIHRLIfgPagé abl Yy at | east
3 kg/cn2, in pgitdrebhBiy i1 @agku Pv KM AR 1RULE@&e of chlorine, the
35 metered addition is carried out by introducing chlorine gas,
and N-chlorosuccinimide (NCS) is metered in as a solid or, if
appropriate, in a suitable solvent.

Work-up is carried out, for example, according to the

40 following scheme: a) no purification. The solution is
directly employed further; b) solvent exchange by
distillative removal of the solvent; c) addition of water and
extraction of the hydroxamic acid chloride with a suitable
solvent.

45



40 pressure ranges are, for exanple: 1-40 kg/cn2, 5-20 kg/cn2 or 10-2

. kg/cn2, in particular 3-10 and particularly preferably 5-8 kg/cnR. G'ﬁHlﬂs’ 101
pressure reduction is particularly advantageous if the 45 preparation
process is to be carried out on an inddstrial scale, since the safety

Tequi renents Weylhddane basdys mhe Nydivvwasdpeatid acllverigeessre ecorgesebd used

are | ess stringghlb tR8USitdiN@ %S%%éé’ sihc@ theOratkQl? céRpssrddfare

hi gh- Cion
r ocess descr i g:gage,%sg%a&@g 3BT K0TSl at o ArsGRAT AL On

nor e econoni c
surprisingly b&apdt S (et WQl |‘fhd?d|“&ﬁff&8 %’fﬁ%’? F5&d° é%b’c 28y 8P¢ are,
under t heé® chos&envegsed ot tdiet ﬁwe%rﬁﬁyc‘ém SweF iginel endiigl
pal | adi um and gamblemrea®s\sd viedohy t el ecddngi bhe nfodtlowdngnreastiiom e manner
by filtration. cHndSti6ReCaild abloen®ed ddead pakt agh1igenanbai aikghel) BgAEtI ON

sol ution for S%@Sqqeeaicxgimscﬂgnelv}gfs %e@&p%m@;@ j20orostd y,_and any

i ncineration of_ the r tanti nsed vmth Thi s
reduces recycl i ngg 3’ Bgrgeréff%e' ?HS f ccl'f ?3%1 &l | adi um is
1-10 umi% par et PB?“&GQFL% ¥Hdepal |RRYAFNPPF PEET RPIFEPLEN ‘Fﬁ§"\ﬁﬁ’? Ban be
15 wor ked up atN.Nowiabkylfqrmgimides he-aanteadgendi Frgneralyl Ryt Ted idomsounds,
such as, for exdmekteylpedpyddinenreh} otdtdameshpterddie acecypnitniglezost s depend
on the pal I adi WR0pEBEEREIRd | @ArbSHY bl teekyenidh 4y ebhplraandidten in

process step glp rfgrgﬁ i4d'id 1% §6’%6}§3 b@”éoéliél{l Be2Adn8C elethyl bhL €

am des, ch as_.di net.hy di met

o g B AT Ie Y S e e sl e o cotropervare, cuch
as tetrahydrofuran and nethyl tert-butyl ether. Particularly preferred

sol vents are etTher sepperatures fodi tharkeaghdorsaxk istomoRy@tmid®0°Gui t abl e
catal ysts are palelfadabby|0-ged eonpid®es in which the palladiumis present
at the oxidation state 0, netallic palladium if appropriate on a support,

and pref abl yq]%% ngﬁdﬁ. uma,lr)a S@éfélarl}h%maﬁégt'm Whhp Pé" | adi un(11)

salts an rretal a e esence of
conpl ex | i gands;” tgﬁl?%rfe I.lEc nip% S5 {‘ sck etthy lp?rl%me g le, 35
tetrakis(triphémi’ pﬂb@%%éﬁlﬁéﬁéﬂ?%m 4 Fr c 1I1aH‘F'E |%ar§}°é‘la§!aﬁbl
absorbed on an ﬁ%‘eﬁ‘a’@a*?|Fé’rdlugluéﬁr%%natfeoPreR‘aﬁi‘ﬁ%lu“aé’ﬁFP‘a@%"tFrc&ﬂ-Béhl
silica, alum naethdr buraskdrfakies , ofox sdxampidec arduratbdca¥henaemett on i s
preferaldy carrgrds4unubidarvonet®) esanianef esorpInealli gafisknatesGhias, for
exanmpl e, triphenygmphesphpiem sukbad€e p«'allh{a@wnédah) ryakbgidds, foer exanple,

pal I adi um acet %&%@EQ Qé‘éllﬂnd' OEPL% '%e%aoIQS Crh)d‘}BﬁS.ée prﬁfe%@%xe

carried out in senc suc xanpl e,

tri phenyl phosp uss 1'1 éﬁr’“ﬁ&ﬁr e°¢ %Tﬂﬂ §§rp?’§%?1eds s grlugﬁe

pal | adi um | i garR}C@SH‘BP%'S@es"r S'Pdf-H’leéqu?’%ﬂﬁse presence the reaction with
metal i 3all adiumor palladium(ll) salts is preferably carried out, are
tertiary phosphaeestohosiomsttrict natios arepr ésenéxindie, t her@qumlaaenbel ow. 5
RB R' R 3 RB jpf bekie) prdilerRpiyRi21 -5 RqaitQ1vhes £ 15 sqaivalditys bgom 1 to
4 and the radi alkenB8 brefRbhrale1Cl-{hridlakhes arydedrbdCeadt &K¥dn s,
preferably, —ar refAEXJﬂ carfr‘?J GeEAML E‘qeﬂ‘%p%g# %ds#'gil.rel:?y?%i)fe% ed Or

substi t d ph

S B Pty o SRR S bhel ! ane kg hedd Gl
manner known pé&ttsatsEEP® iaFoBPBAT O REASENAR| {0 aldidtdbl Er95$¥%ﬂﬁﬁJﬁFsalts
such as pal | adinnesehrerofiel-ér apal aembspheadet rtesswared t he correspondi ng
phosphanes, such as, for exanple, triphenyl phosphane or 20

1, 2- bi s(di phenyl phosphano) et hane. Many conpl ex pall adium salts are al so
commercigdly available. Preferred palladiumsalts are

[ (R)(+) 2, 2-bi s(di phenyl phosphano) -1, 1' - bi napht hyl ] pal | adi un(11) chl ori de,
bi s(tri phenyl phosphane) pal | adiun(11) acetate and, in particul ar,

bi s(tri phenyl phosphane) pal l adiun(11) chloride. 25 In general, the palladi um
catalyst is enployed in a concentration of fromO0.05 to 5 nold, preferably
froml to 3 nmol %
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Ami nes N(Ra)3 of the structure XIII which are suitable for the 30 process
.are tertiary amines, such as, for exanple, N-nethylpiperidine, f 6 KOV 7002
ethyldllsopropylanlne 1, 8- blsdlnethylanlnonaphthalene or, in particular,
triethylam ne. Suitable potaSS|un1saIt§ are, for exanple, potassium
phosphate, 3% pegtasseum cyani de and, in particul ar, potassium carbonate.
Advant ageously, the matg; cont ent of the potassiumsalt should be |ow Faqr
this reason, the potassijum,carbonate was, prior to use, u-nerally dried at
at | east 150C. 40 Thepawount of potaSS|un1saIt used is =ﬁtageous|y at

| east 1 nol ar equiva/ent Q herw se, the reaction rate pe reduced, or
the interfediate Frie eaﬁrangenent does not proceed tplBtely, and
0-acyl at ed pyrazole de ivatjves are obt-dkned. Preferably, in each case from
2 to 4 nolar eqU|5 P 245 par tcutart y prefer.. tar equi val ents
of potassiumsalt areg | oyed, based ¢y t he bronpbenazg Of i~fl~
2002 22 In addition Fhe potassiumsalt, the reactioq mXxture is
preferably al so adm xed with an amine N(Ra)3 of the fornmula X Il in which
one of tH® radicals Ra,may be phenyl or naphthyl and theg;other radicals Ra
are Cl-Co-alkyl. Preferably, 1 to 4 nolar 5 equivalents, particularly
preferably 2 nolar equivalents, of the amine XIll are enpl oyed, based on

t he bromobenzen@hl% FHctshKidPa AR, eﬁfi{:h@ﬂ:cﬁQJnl}tthﬂ tifenidsedblyive

i nt roduced into éerhgtd_otnhgfrgaﬂgr%n glrguﬁ J{ i Ubsb e Jatgr-m scible

10 sol vent, sucfr]1 ?oust re

ane
bef or eha sorrelcci?x%ﬁélhtf’fe t RETEHT /1% y%’/r 6§n IE‘-‘he SEACEPBRY Aty Snge]f the
appropri ate undEPOF%’éIlR?e?(ftﬁPésg?l‘P%lth'sBF? o heBAeRE st éSPﬁéﬁmr’évaed
from the aqueousinfkis ined céasvédn JatrilyEes kyfragepptddn fafomromstie 4.5,
preferably 3.5, nisreséapdusiedtdygibte atedafiiatdsohani béerm knower &br aci d,

such as, for exaaﬂgemﬁw 'seehh&iben-aeyd, vesultine, lﬁ végd )l yog OofRY et e

preci pi tafg on ot} be jprodugt EL dy HGmot Rt b SOXAR0 'ae?&?ail %2k sokdkoline
partlcular IS Se S|t|vet§  0OCesses

n
benzoyl pyr azol e§2RnPe I XEGNE a\ilyé"d caYdlpagerﬁ 6Pn for © g‘%i lgs:ﬁn(?
preferably be aRareBhiched éey’r‘%ﬂ”? &t e pr%l’:’é*é‘sess’iseﬂ) 69 H25P8P el y

carri ed out underlifdivym|(Pywniaghin ctesd- @o'ﬁ%i"‘rlﬁhﬂﬁonsoﬂ/erﬁ%?*d?%&%rne or

m xtures of dioxape) aaxd cacellgatirile. Tenperature: 110-130C. Pressure: 5-8,
25 prefermply about 6, kg/cnR. Catalyst: palladiun(ll) chloride. Mlar

rati o of the hetgpogydiionhydr Oxyr GRIMBAYNASo £ HiGhpds, fMMereXBBPESLIIOWing

5- hydroxypyrazolcg%di 1&?{50”29??5%{@ s%ﬁirkz}ééé é{ﬁtalfo%%ﬂé Sheo uﬁﬁg such as

particularly prg era oiRTha, 5 RPTOF PR 6’rtr$ﬁ|t :’iv;’%ét %%ntptlem S

route shown in
pr epar ed accord?‘lnﬁ ?baléﬁﬂéﬁég‘a?l 3%@156%“&@@%%%%%8&%« bl e

synt hesi $% out edtBebrGiRioPTieneunH idéetyaneviesl wieay hearhpy 1dF e8keRAa X
usi ng the synt hescs af ethyl acetate, ethers, such as diethyl ether or

3-[ 3- br ono- 2- rembyhy b-(gri-byk §ul ) epemy&]eﬁe&sQi By &k Qi§oxazol e as an
exanpl e. The indpy} roqru%ﬁS& S&fo@c%n%ana?é’or?ﬂré | @cRUSs fRlehawb
%usot %ma‘ry st andggga %—%ﬁ:oégmﬁs or Qsopgoparul c%%x?lglp ajcidg?’ sﬁ?&e@% 2:
35 acetic a01d or propionic acid. Preference is given to using
the following solvents: ethyl acetate, toluene, xylene,
methanol. The reaction is carried out at temperatures of from
~20°C to 100°C; preferably of from 0 to 50°C, particularly
preferably of from 0 to 30°C. The catalyst used is a platinum
40 or palladium catalyst supported on activated carbon, with a
content of from 0.1 to 15% by weight, based on the support of
activated carbon. If a palladium catalyst is used, it can be
doped with sulfur or selenium to achieve better selectivity.
Preference is given to using platinum/activated carbon or
45 palladium/activated carbon having a Pt- or Pd- content of
0.5-10% by weight.




| ZN~~O~~HN~O~~HN/ Oi I \'\ SCN® S~OBr Br Br / i ~OHO
iV ~--r\'\ ~S~ ,0-Br/ NHBr ~~NOBr ~~NOS~\ I ~\ | [)OLEVAID
20 Schene 3 shows a further possible Ségthesis route to bronobenzene
derivatives of the type of fornula X 30 35 40 45 f? 6 fe0'J 2QV2 24
X X Hx - -N ~~rM/Iskbi¢bfonetrid HatiosCEdr xxheNr¥WactiofD adeCCEior &xafmplem \ X

~z is an UH a5 follows: from 0.001 to 1% by weight of platinum or -
palladium, based on the nitro compounds: preferably from 0.01
to 1% by weight of platinum. Hydrogen is metered in
5 continuously or batchwise, preferably batchwise, at a
pressure of from atmospheric pressure to 50 atm, preferably
from atmospheric pressure to 10 atm.

The reaction mixture is worked up by removing the catalyst by

10 filtration. If appropriate, the catalyst can also be re-used.
The solvent is distilled off. For the subsequent reaction in
the next process step, the product can be employed directly
without further purification. If required, the product can
also be purified further. The product is purified, for

15 example, according to the following scheme: if required, the
aniline can be purified by taking it up in dilute mineral
acid, for example aqueous hydrochloric acid or dilute
sulfuric acid, and extraction with a suitable organic
extractant, for example halogenated alkanes, such as

20 1,2-dichloroethane or methylene chloride, aromatic compounds,
such as benzene, toluene, chlorobenzene or xylene, ethers,
such as diethyl ether or methyl tert-butyl ether, or
carboxylic esters, such as ethyl acetate, and be liberated
again using a base.

25
4. Step d)
30 R-ONO,
R2-5-S-R2
—————

step d)

35
VI VIII

The reaction is carried out under the following conditions:
the solvents used are, for example: halogenated alkanes, such

40 as 1,2-dichloroethane or methylene chloride, aromatic
compounds, such as benzene, toluene, chlorobenzene,
nitrobenzene, or an excess of the dialkyl disulfide as
solvent. Preference is given to using excess dialkyl
disulfide as solvent. The temperature for the reaction is

45 from 40°C to 150°C, preferably from 50 to 100°C, particularly
preferably from 60 to 90°C. The reagents used are organic
nitrites (R-ONO), such as, for example, alkyl nitrites,



C6 I (JV ?002 25 The brom nation of conpounds of the fornula VI is carried
.out similarly to the direct bronmination of anilines. If the reagdhi NOb&llis
tetrabutyl ammoniumtribronmde, it is in some cases 5 possible to achieve
sel ective nonobronination in the posit}®n para to the anmine function
(Herthel ot et aprefemantly. Cb&munnﬂ:s}aﬁe,lﬁiscﬂ)%ﬂ nHemeseeror aegeraralil

probl em i n suchy pyocNaleeRs # Sid *&%Ef BE n cpempeh YDy Oifedat 8danEpduct s

(Bul | Chem Sog. Jpihoel988: Ole 304 399dce Awschefggﬁfﬁar;%'a%uweﬁasct'on

of VI 10 with te ter mxture
with cal ci um caf%rﬁia@“\f’% b%scél &lﬁv% %11 @rogec?ﬁ'rﬁli‘?m’ FMi ni ng about 25%
of di bronPnated byproduct. The separation of the product mixture is

critical in parinctieareabenot hef sihlestompeuwids, nthkusteoidooaealrdcaratios

i soxazol i ne radaed) StomiesBmp1é | asa roilevlé 0 113 hRival&faxX opr gpryties, are
consi dered as bﬁ‘wﬂléeabbksf r g ghogely %%(E '8@ ”n 99§te \Mm*éave

now f ound condl epared in
now found cond el e el La B fectied 6°89 ro%%{esf et EI e,
Accor di ngt o th‘é°E’%E&'ct11noﬁ &1 rﬁ”&n§°6¥"tﬁ€h Pen PBrancﬂl?é-epr BEE NS
reagent is tetrebeeylcnanvhesimnaliletsni deds Troppekventsalfsed fareexample

hal oal kanes, suetpper (I)2eHlehidy,0etppee (D) breiniyeese cedppeiri(de, iadidhol s,

such as net hanotep ﬂeml santsar%a@%meh@@prﬁaaﬂel p&Ft @hiiRhai ¢ 25

nitriles, such p%ﬁ:%% hg Qég r,ed base
base [ si g% IS a55| u at §§ i i—‘ iates %3n
t hen be nvert%laelﬁﬁ (yetn sofa@d‘ a 39 =E’)r SSFdP"ﬁ &6t Ke

i nvention by vatt® lEqurerthégtsfl'r?erei SRR A¥eR at’ds of BFefpinsd eRYoLoMunads | X
from 30 XV or ewrgpruedsdikaikrpimdigudindeecipremparpedbys tswel\rpnt;cemsecswal ready
menti oned aboverediovexeer byi distsildlatépnat Faelfurahes pesiiene , t he preeuttt he

ani [ines i nit1akhy deuehhg euduomue 6Bk 0543 ce ok oft %%EQEP%GW“
Vol . I X, ,gp. 5754 ?R:? pbBEi Sk §hr9?¥o£¥%°gggtb§ef%¥s%e cid gt age
88

reductlon for ex N u5|n

(see Houben- VeyisVoiat 2§1§ "égﬁawd* S5 Be e SRy e

Houben- Wyl , vn?xameée 5°m %EﬁfPPY n?Eh?%@ al kyl sul fones. The two steps
can advantageously be 40 conbined in a "one-pot reaction”. This synthesis
has the advant ageep gt favorable starting materials are used for

i ntroducesg the al kylsul fonyl groups. 45 0 ~ 1~ ~_ 5 2002 26 The

oxi mati on of substltuteo tol uenes, used in process step,a) of the process
according to the invep R is a novel and advantageous nethod for
converting toluene d |v.t|yes i nto benzal doxi mesy I n DL nci ple, this
method is suitable forXg pfeparing beBzal doxi mes ofthe fornul a XV (RX) m XV
C=NCH H 10 in mhlch t he radlqals are as define ,belmmn é ks NO2, S(O nRy,

15 Rx i s38ny i nertfrad S i s an¥®Fi%ert radi is 0, 1, 2, 3 or 4,
nis 0, 1or 2. 20 d Ry are any organic rao s which can be
identical or differentNg#td are inert under thepggtioOSefr reaction conditions.
Rx may, for exanple, be: hal ogen, such as, for exanple, chlorine, bromne
or iodine; carboxyl; carboxanlde N—alkylcarboxanldes and

N, N—dlalkglcarboxanldes bhenyl ; C1-06-al kyl, such &%, for

The bromination is carried out similarly to the method
described in WO 98/31676. Acetic acid is an advantageous
solvent.

40

45



25 exanple; methyl, ethyl; Cl-C6-al koxy; Cl-C6-al kylthio or ot ﬁ%r[twa\z@gzcal S.
If npl, Rx can in each case be identical or different. Rx preferably has
the sane nmeaning as Rl and is |ocated ortho to the oxine group -CH=NOH m
is, in particular, the nunber 2, one jof the substituents Rx having the same
- meani ng as, Rl %ned thhe 30 second substituent Rx being a hal ogen at om which
IS prefera%ly ocated neta to the oxine group. Ry is preferably
Cl- C6-al kyl, for exanpl e*nethyl, ethyl, propyl. Prefex’red conpounds XV are
those in which X is the grgup S02-Ry 35 and mis the mber 2. In this
case, one of the radi § Rx is preferably hal ogenQ or exanpl e brom ne or
chlorineg and is |ocaigd ta to theyoxime group. Né e sggond radical Rx is
preferably Cl-C6-al kyl Yfor exanple—methwl, ethyl) and is located ortho to
undg®@fr?t he fornul a

5" ~~ 1)U 2002 27

XVl (o-nitrotol uene © kyl sul fonyl t ol uene) 45
(RymXVI CH3 5 X in the substituents are as ned above are
reacted with an orgggnic>hitrite of the fornula BO N&g as al ready defined,
in the ppesence of a base. 10 The nitrosation of o-nitrotol uene has been
described in the literature (Lapworth, J. Chem Soc._ 79 (1901), 1265).
However, even in this edrly work, a dineric byproducf is mentioned. Later
wor ks only describe t he_gre aration_of dineric products under 15 siml ar
reacti on condi THoREi@REICR 1% CArTIeA N\t CREAPTIR YA FNG) Mebhe | Repetition
of the experinggrcrddedr ipelP i98/3RE676i t@F atfur 8 uding 33 ot pot bl udhideshows
that, indeed, i1%e 2-nitrobenzaldoxine is formed in snall anpbunts. 20 Wen
the conditions described were applied to 3-nitro-o-xylene, only the diner
XVIT1 was for p\g)CHB 25 CH3 N2 30 ~z~. XVII XVII1 For M chael

addi ti ons, which "proceed under simlar conditions, the literature |Iikew se
mentions that they dg not succeed with 35 3-nitro-o-xyl ene éLi Thottathil,
Mur phy, Tet r ahBRf SIPTLEPRL PICEYSAT CHBLES 108, B WRACOMRSUBS R decr i bed,
it woul @0t her eformuligo betexgampoadds e Wenfaruwka fesiscgarbiedprarabed in
excel | ent vyi el sid&dfrrgome 601 UGS tiat elde Dresienct od fierrrbokbmenyxeide iahdhas
surprisingly bgendmendatipgstalaagl subdanaties ré X s S02RYIbSEIuLEd ypder
conparabl e congdifdQnsteli ke 28 b8 O FBIAGNAL 1K, Mh¥bagLQup sish the
o-posi ti on. The. SORAUNs, ALERALE] BY:INGAY05e5% AGaaidiRg {a Lhe..

i nventign are TRportant [htermedl ates ih th roduction of >active cofrpounds
for crof’prot e¥i7bit®a éﬂfse’f%%wg%%)lf?t Y¥he®T eaction is preferably
carried out unefet(wiehepylphgsryieshaetiasiam(II) ochloridegy 2002 28

The process mentioned in step g) is a novel and advantageous
process for preparing compounds of the formula I which are

30 obtained starting from halophenyl derivatives X by acylation or
carboxylation with hydroxy-substituted heterocycles of the
formula R6-0H (XI).

EP-A 344 775 discloses a process for preparing

35 4-benzoyl-5-hydroxypyrazoles in one step where the synthesis is
carried out starting from bromobenzenes and 5-hydroxypyrazoles in
the presence of carbon monoxide, base and catalyst. The benzoyl
radical of the target molecules may carry the following
substituents in the 3-position: alkoxycarbonyl, alkoxy,

40 alkoxymethyl. These substituents are considered to be relatively
stable or inert chemically and allow the use of the drastic
reaction conditions of the working examples. In contrast, the
preparation of benzoyl-5-hydroxypyrazoles which carry less stable
substituents in the 3-position, as is the case, for example, for

45 the isoxazole or isoxazoline radical, are not described in
EP 344 775, with respect to the drastic reaction conditions. In
particular, owing to its redox properties, the isoxazole or



The sol vents used are: dipolar aprotic solvents, for exanple

-N, N-di al kyl formam de, N, N-di al kyl acet am de, N-nethyl pyrrolidone, (6 KQV 200
preferably DMF, NWP. The tenperature iggfrom-60C to room tenperature,
preferably from - 0 to e _Rpr [ I iteis
‘n-butyl ni t'eru XazQ dnf ra P&JI -I;@ cB ?Igérrgefptg FE %eh Y @EK%{ :l'}erl Kal |

metal ): MoaF&$t P’éﬁ ﬁa@i%ceﬁ&jgnﬁﬁf]o | f sodi-um
bases are eﬁib'ﬂbyaéd 7@5e1—%r*‘e}rﬂ:efalc§ gh%’erﬂteo5aHﬁ¢F@xMPYIaPG’1§DFSA)%)1fwaeYﬁyI

al cohol . ThemplmjieghianetIyrges exeetsl |l ows: 1 - 4 equivalents of 10 base, 1 -
2 equi val gnts of RONO, preferably: 1.5 - 2.5 equivalents of base, 1 - 1 3

| ent
ﬁ?'ltj:‘\(;aoe)r(]ylse%j‘é ﬁ(gk:rgce@ iy Qﬂﬂhgt | ddd Hﬁ) moiré‘edegf dar L, ﬁtﬂgl.tﬁee'r gg |n b)

are ini an

e nor ST BB AL BB Bake W 2T ap Er oy Els s Aiiary ooh
initially lﬁr‘e’FFdng}é t bt bR S0 PEREIRIR o UEAIOHReT NSFSFQFBREIDUt yl nitrite
si mul t aneousénpourdsi, saaddefiregeetisth® omts@t.i n t he base over a relatively
long perhod of time, to reduce the required cooling. Wrk-up is carried

out, for examp P;?mc%%sf ok ! eﬁblpre&ﬂédabhenbgor@yctw rging the mxture

|nto wat er/ ngépég% e%o?é{ufad a suffici ent anount of
wat er / aci d. acids are m nera aC| such as sulfuric acid,

hydrochl ori ¢ acid or phosphoric acid, or else carboxylic acids, such as
acetic acid. Purification of@oduct: by trituration with toluene at
from 25 @5to0 110C, preferably at Woom tenperature. |fg;the reaction is
carried out at a relatively hi tedMerature (from-10 to O-C), followed by
additional stirring at roomtenperature, work-up affords the benzonitriles
directly. 30 Furthernore, it igpossible to release the al dehyde function
fromthe benzal doxines of the formula XV in the presence of an acidic

catal yst and an aliphatic al dehyde, for exanple aqueous fornal dehyde

sol uti on20Sim t'8bich 80| erfhsCaraliel Ggentt £t RYIRLAES, OF |ath adkali metal

1, 2- di chl or eedhanperederakl hydatiamc ht opoths s iamenand ca wmhpnm ofstbl as
benzene, toksenaa &hl or obenzene, nitrobenzene or xylene, polar aprotic

sol vents, for exanple N, N-dialkylformagides, -acetanm des,

N- net hyl pyrrol i done, dinethyl propyl engurea; tetranethylurea,

tetrahydégfur an, acetonitrile, propjany Rile or acetone, if appropriate

w th 40 dition of water. Particuljarly advantageous are aqueous acetone (1
to 20% of water), di oxane/ water m Ntyresrind tetrahydrof uran/ wat er

m xtures. The reaction is carried out] at tenperatures fromroomtenperature
to the reflux tenperature of thg! s@hefer ably from 3&to 70C
Suitabl e acids are 45 mneral aci dsg as aqueous hydrochloric acid,

sul furicsgcid 0 6 ~iQU 2002 29 o sphoric acid, and acidic ion
exchangers, such as Anberlyst 1f, ogrex 50Wx 8. In the case of the
conpounds of the formula XV, the oxine group 5 -CH=NCH can then be
converted into the corres ndi ng al dehydes (-CHO) or else into the

cor r espondi By "HHiGh Rastq %N)“eTﬁ%s‘? RPotPRre ari® thBoP¥2FRNCSy REheaTRen

bui | di ng bl merkexifder, prE@hhdﬂgma@laitebymnpdundsrwrldrt@ fagr fred st lonec o 1§D
08/3168135 dduilfenhi ofl X ypatidseiunt #plengpldoy Edapprqpicessast bgast) oak t he
process acchsHmM@qu@vhiént peent kabcisrg MaYel oanthadmauagests: met hod for
converting aniline derivatives into thioether derivatives (thioalkylation
of aniline derivatives). In principle, the nethod is generally suitable for
preparing 15 thioethers ofN{Fg formula XI X (Rm XIX 20 S RZ where Rx is
any inert radical, mis a nunber fromO to 5 and R2 is a Cl-C6-al kyl group,
whi ch cofi®rises reacting an aniline of the 25 fornmula XX (Rx)m 30 xx NH2
with a dial kylwHicsubhé def ofhet tadioabslm Wbl SépiésentSphefiyl d2 ndbhthylt he
presence of gy Gaedb¥fbr FALIRNGER, CAAlYSES ANKG1GORPEL MR Lres Tof from

particular gopper 1988@'%[:1&‘%"59859\19@“ fd €L8mSi 2% C)4](0 kg/cm2.

45



40 below 70 Vim or elenental copper in another form such as, for exanple,
-turnings, wire, granules, pellets or rods. In the conpounds of tmghgpqml a
XI X and XX, Rx is any radi cal which is cheni cally inert under the chosen
reaction conditions 45 during the reack?on with conpounds of the formula
"VI1. In thisnsenaefesued adndinegt copstlar @rotess oxse/5ehyyodrpmenzoakkyl |

hal oal kyl , Ral 90818 t&¥aPLomdenz8ne 2i&P2atibal Rad kO empialkku! 1M D mo18r6 10U
2Q02 30 or pg%%cfy%kbﬁ {aég Qal s as nentioned at the outset in the
e

definition o rocycliic radical is, in particular, an
unsubstituted or al kyl-substituted 5- rrenbered het er ocycl i ¢ saturated,
partial | ySsBrefenengeoisagian ite REARG £ rafmSthigdeexiRpyreroiet Ke- -3s0xazol i nes,

i soxazol es, coiparnlsi hesyhidi &7 oiesC,-CxazbtEs dndppytiaolas methel conpounds
of the for ny{laypﬁlx and XX may carry one or nore, preferably one, two or
three, substituents Rx, which nmay be identical or different. 10 Rx is
preferably C al k r for exa e_neth hyl mis
pr ef er abl ?%%1%%6#1[%?"}{/%% li%F’f (ﬁfl%yﬁa{%lﬁﬁ%%?yldf %}2 £o ‘efe%gb y ort ho
or meta ¢ é pped A% F5arBir® MateTiALS 3k KIOWBoARD RTS PRI RfeB'?r?Cb BYhe” ani no
group (in throgsssesoknowe RIMFEUNDE. XBP-A REONPO L, tWee 90vAbDeP6 22nd he second

radi cal Rx 0s HEfakw.eCheabl3isor(tRo3ppd3amt.a to the group -S-RZ or to the
am no group. Thioethers of the fornula XX are useful internediates for

s LA R @%ﬂ%&?g SRS

for prep H Caneft &% SfARRF XSy

i nt roduci ngra??r&ﬂst I‘?ifoeFQFPRE‘E}i'oﬁ§ T“ék?ﬁeseé%"@h‘aﬁg%"%"fd & melabbyeERawIT11
754) . Howevexgessheipbebpdroxipyrrebbe. iUndeli sheutrdatdononondst idns

di sadvant agecédmadingt tbStRb dnventedn ool eratcbiamrirdendsawbiah cdves the
substi t ut edshiye r}a@leahg WHChhaes 88 ramgliveal estdmravetBdsaw ng. Moreover,

the prep%aglnﬁzer g@&&éi’e iBIULELES 1HAh JaMRer A é}}é L’E{i’fé 4*13% o1 €act i on

condi tions ps, ar

resul ting i i conplex ré%%f‘)x&'ﬁyﬁaz?u?elss \?\ﬁ’eg lelre dln}1 and Q{, Ty to
purify, or RARF®SS HeEeFikgth i@a&BsAr ¥ v4lP ofmtﬂée |F}¥ﬁ’EFFf’| %%c‘?rsd%t tBossi bl e
at all. |n bbeliiiveetioni t&ie aoppocrrtior £fabehydioxypyapsoteonyrercial |y

avai | abl e. betiwignzieoe ps gpafiemgbay yadjusitledstbfl<andr paraikdliaxdy are
known, 3%2sbygtetdiegayrebhpds-ihave serious di sadvantages. The Sandneyer
reaction, for exanple requires the use of equinolar anmounts of copper

o o Ehiol g d Bl o giafl@mcu% <;§§£@eflral§g ) cgfopels q,s that

are obtained are g
further et HBIES EA 8" buciheqESRrHiR % SPRES 128, CROR=D %r‘%ﬁF&ﬁ W nes
with al kyl hPt?i%EPEFATEIR oSO af KEFOR 00 88 {48°%m BFe&grably frEﬂeH Soc.
Chem CoRfluke 1D8UC-756-757). Here, it is a problemthat, in some cases to a
consi derabl e extent, 45 side-reactions occur, resulting in poor yields and
a high expessepx'rnmlq&ypuﬂ flagabeef fdurdd1@hptOghethigMopeeY lixe iln WAS
observed thﬁén fof N £8aLd0 Q3 /LR2 GRIla8Yy gﬁéqdf}e@n PGEﬁe didddg3bn Bcrery
08
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f or the pr epBrkd/ien - of 1inASethés shaigingnt ﬁé"ﬁfép&rfé?i?’em!s theogeagtion
accor di ng tcondictiiomsensnon,as treest pus Sidrpertoups apareaatbonttioneal byl

t hi oet hers agsardiagearsh yldssdBrapieldesrheUseagtidie oHe@eass, id tprieFepabsy bl €
to carry ougethedar @pﬁg%mzonlhni ErSidile HRN&Lst B xbPULLOTL 1A 1e

efficieng ? dakiN9 LAk 9s a%cipeo, egﬂrﬁg cal| ){Oa)né:l/c% ongn%(ﬁalé(%ﬂadvant ageous

aspects. ihe with a
G B Ky i SHITTUXSHAE ari o POERIES T 4118 ROENG TS CCART 1 BCPRICTABEB d ng 1 0
the reacti oh-&dt®?shown above, in the presence of a catalyst, preferably
el emental copper. Conparative experinents 15 have shown that, under the

condi ti ons agLOIlidi@ute Féwudtivants OphrGRASkEeYy aézix»éntzet;tegﬁsyieltd@ are
obt ai ned 43“ réﬁafﬁfu*a}ép 99&&153 1§f s?ofﬁ’é rE%‘}rHQa”oM\@% %ﬁ\eﬁgéééé/ﬁtal' Scysed-

Mor eover, L8 i Qn eas [ofe) nd_suita

i ndustri al sca(fe C“?o ﬁ%q ea |15ﬁmf%t é"&‘rl gdg?) h&& ™ eWJr"gacrte’sBﬁCt

condi ti ons E%e%ﬂq|H§ﬁsFﬁr?nﬁ%§%&éFaFFeQMQQﬁN49§E|%%ﬁﬂQ9%§GIv@h?%reﬁﬂ? costly

hal ogenat ed al kanes, such as 1, 2-di chl oroet hane or nethyl ene chloride, or
aromati cs, such as benzene, toluene, chlorobenzene or nitrobenzene.
Alternatively, it is also possible to use an excess 25 of dial kyl disulfide
itself as solvent. This variant is particularly advantageous. The
tenperatures for the reaction are from40C to 150C, preferably from60 to
100C and in partlcular fron170 to 90C In the reactlon |t |s advantageous

. N 1 o ~A P~ o o o o r . S o o



copper (1) iodide, copper(ll) salts, or elenmental iodine, preferably copper
.~powder or elenental copper in another form The reaction is, for{ &N&Wﬁ]ﬂg,
carried out under the follow ng stoichiometric ratios: if the reaction is
carried out in a 40 solvent: 1 - 3 equd@al ents of dialkyl disulfide,
‘preferably dse of @ddhvplesdisre vestles reactbdeodispensed wddhoubcobitdioutly,
addi tional sol \ildparht gon Lﬁrdcﬁ%sdhéé&}'ibéﬁ Sul Gi) des i safesednasmead vent . an _
excess of d%&[x{gﬁl.cgpsulfl e or of a dialkyl disulfide mxture is used,
subsequent distl Cative recovery being possible. 45 The product is
purified, for exanple, by distillation or crystallization (for_ exanple from
di i sopr op§| Funtthermore, 011G KasOguzpos B Ishdegnefewrd thasnthe P Liradidmnor e
provi des a ¢mmessisi asefr £pardtadysosparadundeunsting dhosepr neassiatescri bed
above for thghd:it@endBt hoinDf chbshis WL leRledeReSpaiMladich. afd s HeSt €p a))
andfor usi ng i e PreGesndeanld0ed ataed ah bheuddioaaiibatipn S of
aniline derLvatives C .Sdprocess stcg_g c)is) I n #ﬂgﬁ%g?l on_sclhiene 4 bel ow, a
sui tabl e rt:’p%trrafttil(ﬁ’ﬁ'g?' Les LINEREERTT Be P lusPRgPR AP R A %Conpound X
wher e R11®H3eaqianHg 0l BEw fB=Fubseaynith diigpesal hevhichc &8 scomp lajcased
sui t abl e foandraFalyvngacdnpoundsiXenweran ofe thadresiideRlcRB are as defined
above. 10 1&utA(ati30185bedidpensel Gwitin~'"Thi82r8duceshereydling codts . NH2
step d) 10 G pedel siz8 4B trd 2PeBipitd¥ bariadium i831-18 B, 1nCH3 NHz

particular 1-4 pm. The palladium filtered off in this way can be

15 worked up at low cost to give the corresponding palladium
compounds, such as, for example, palladium chloride, since the
recycling costs depend on the palladium concentration.

Suitable solvents for the reaction in process step g) are

20 nitriles, such as benzonitrile and acetonitrile, amides, such as
dimethylformamide, dimethylacetamide, tetra-C;~C4y-alkylureas or
N-methylpyrrolidone, and preferably ethers, such as
tetrahydrofuran and methyl tert-butyl ether. Particularly
preferred solvents are ethers such as 1,4-dioxane and

25 dimethoxyethane.

Suitable catalysts are palladium-ligand complexes in which the
palladium is present at the oxidation state 0, metallic
palladium, 1f appropriate on a support, and preferably

30 palladium(II) salts. The reaction with palladium(II) salts and
metallic palladium is preferably carried out in the presence of
complex ligands.

A suitable palladium(0)-ligand complex is, for example,
35 tetrakis(triphenylphosphane)palladium.

Metallic palladium is preferably absorbed on an inert carrier,
such as, for example, activated carbon, silica, alumina, barium
sulfate or calcium carbonate. The reaction is preferably carried

40 out in the presence of complex ligands, such as, for example,
triphenylphosphane.

Suitable palladium(II) salts are, for example, palladium acetate
and palladium chloride. The reaction is preferably carried out in

45 the presence of complex ligands, such as, for example,
triphenylphosphane.



~3 ~3 Br ~ CH3 SQzC 25 CH3 Br ~ CH3 30 / S02~H3 step a) 3 5 CH3 CH3 B
S~N~~ Br ~~ ,OH~N/ / ~2'~H3 ~2~3 40 The invention is illustratddiith ?D&Zore
detail in the worki ng exanpl es below. Exanples 1 - 9 relate to process
steps a) - g). Exanples 10 - 26 rel at e2lo the preparation of starting
materi al s omsuiiBbpleBrtimples, 1 famise foor ths pdiaagusoligerml iconpbate) es. 45
Exanpl e 27 rgbgakesn t\&hotsQe E@é’&ﬁdem%héeﬂé'@@@i%nf Qi LRI RPALI NG ampmmlso& -

shown in sc e Pr
> met hy - o AP BRI TRAES e ] Betdapty a¥tulel ‘J‘%B@E*E\ ftion of
574 g 1o o RBPFDRANGS HEOSE £ \fqttuge( 39of oAresset oy Ak

3-nitro-o-3xylene (97% in 750 m of dinethylformanmide is cool ed to from-55
to -60C, and a solution ofgdb22 g (4.56 m)l) of potassiumtert-butoxide in
750 m of 10 di et hylfor,mam de is added® G(opvm se at thig'tenperature over a
period of 2.5 hours. @ the addition, phe (Chl)pr—ep the sol ution changes
fromyell ow to deep red\a ge the sol uti gpsbecones vi scods . 1he reaction is
nonitored by HPLC. For Work up, initially 300 nl of wat el are added and

t hen abodt® 300 Ml of 15 glacial acetic acid, until the pH has reached 5-6.
During the #tdreimris taheumlemmrletpntrme:@et vadildxds &Adta RIE| &Ry
suspensi on Cg-¢gratigtl, Tawey I-€36C)-alkylxbu) epiefelrbdy poareld amyd Hs Kfoaf

i cehwgt ertﬁaﬂaﬁﬁﬁefﬁp@‘ﬂﬁyigﬂég %%uf:@fﬂﬂrg;écﬁ o g%ﬁé@ﬂ:&fefd Phéhly BUGHaN, "
washed wi 5\@@&? an |g
Thi s gi vg@ §§9 of flaht belld'g crbﬁaal rﬁgﬁgf qﬁ{g&gsf?{é‘éggf %\éﬂ

i npuriti suspen5| on_in_abo 1 of toI uene at 80-90C for 2 hours
After cooli ﬁ' e EPEPIFoBGLLad o |s|at1éf5eﬂa’bf1?e PreRpEed shiv i BARNBRY KRI¥@dPeThi s

gi ves 276 gsef spart ingo f6omecomuerei2dlvioxtaid abYpepall 1a2A94m sapts, 13@h188C,
purity (accpadlm@mm dHPb€) de I/ paQadkamdaetate Pr &phrtdiel edbrpésponding

2-met hyl - 6- BhbsPR&NZAl daxh NBs ( HoRCEREMSIEP tF)hiphe NPT hBhe3&r 1200 nl  of
anhydrou%o aﬁfs(cﬁ th'eﬁ ig%gﬁéy%%q ‘cﬂa@e4 5'9?8& ;.—ﬁikd £aeked to
-40C. At this FALUT |dum net hoxi_de (95%
are added aﬁﬁ sﬁ erﬁﬁ’g'ﬁ’eﬁﬂ?l t i r erre fp%éﬁ’ Smot

3- ni t r 0- 0- xY(BhEY (D 2P ighgiphenyd phos lQa’l“'f"l’)’l '&f' Hl‘EﬁR’V’IhYﬁl PPH%dJ(”gES )I s

t hen added 4bldrigam @esatrlMYd@éPSahW)lR?dléﬁlqumr acekpte mndrisibure i s

cool ed accopdraptylan,heidytaiptemydphospisaredeial i ediwa(TIne chiduidd as

desired; 23 | onger period of addition has not yet been tested; tenperature

variations bgt &‘@ﬁé}:a135tﬂe aThdidmechOl BF A 8d) emd 1y LOTRI 8T Lo R Of

the starting, ﬁ?{&gl@bsl $,C c}(’% g¥ §r'g};|e rgact #“%2 odi scharge is then
Prom 8- d am 4

added with stlrrlng, xture o O M of water and

300 m of gl acial acetlc acid. The reactlon m xture is then poured onto 6
kg of Ice_méyé?es (Ra)z of the structure XIII which are suitable for the

30 process are tertiary amines, such as, for example,
N-methylpiperidine, ethyldiisopropylamine,
l1,8-bisdimethylaminonaphthalene or, in particular, triethylamine.

Suitable potassium salts are, for example, potassium phosphate,

35 potassium cyanide and, in particular, potassium carbonate.
Advantageously, the water content of the potassium salt should be
low. For this reason, the potassium carbonate was, prior to use,
generally dried at at least 150°C.

40 The amount of potassium salt used is advantageously at least
1 molar equivalent. Otherwise, the reaction rate will be reduced,
or the intermediate Fries rearrangement does not proceed
completely, and O-acylated pyrazole derivatives are obtained.
Preferably, in each case from 2 to 4 molar equivalents and

45 particularly preferably 2 molar equivalents of potassium salt are
employed, based on the bromobenzene III.



0 6 ~;~U 20D2 35 and the solid is separated off by filtration (vvrthout any
probl ems, filter resistance has not yet been deternined) and washéd0tiilée
with in each case 500 m of water (careful: the crude product snells
strongly). The crude product (HPLC: 52%% area % is purified by suspending
the noi st soiialidini8O0torithef pbahseihen faltl. bhé. redveionl mdxterd idst ered of f

(W thout anyrd¥ea3befbalddidmikbarwiesial antae AR ngtofe&hdoef%&md;eaexmxned)_

and dried af n V, i 4
area % of pr §%c Ih %ﬁ% éfl{tﬁ?rg Xi%‘%%s?aé) HS§ bég)hégﬁllo?rsﬁ 2 Exarrp e 3 15
Preparati or® er3r ?lﬁ%}%ﬁ; BTRi C¥ & ﬁ@ r§f8Fﬁ9 brlscﬁ?a o?{‘gl Porocess
step b)) §)eqxth@Genta: s&?en‘qlcaﬁrﬁﬁhr R¥fe r§6>|1t1t?dr91@rr 2apivelents, rrﬁér Fheyt

N- chl or osucamimeniXdeIi ar8Gemplogetdacisdsed ton kthei sramdedzeneaX20 sol ution of 5
g (28 nmml) of 2-nethyl-6-nitrobenzaldoxine in 50 m of acetonitrile. Once
the reacti %éﬁ%rﬂaﬁrt Sthe LRSCEePRI it i0h [BC. a0l oRebsadlaliygdded
dropw se at__40-50 he tht‘{{,e LS 8 |L_rlre oup ;arn, ex E%_%lsmb% es, until
the convers! on %s co ? :teac pIPﬁ‘, vestamr ¥56 ange sol uti on which
is caref&f I%P]c"’(?r‘?&en?’ﬁ%lﬁétf lTHédiL%%?’&ﬁ‘Je 1r’csg‘éﬁs %rﬁ?é’(?“ftﬁg%u?dt%fref‘%}’%ene f or
about 1.5 hesficxrehandt $eme @irueldnof sthee sodyent frmt&nersa@‘eiqn migsurqhe
filtrate i sifktappropramge-ungidr FThdused (Hriessurs. fAly edlidt companemtsaatecl| ave,
and an et hy{ie rehes6d &rdaf t38 Baiediss ARaLeHe HhPih AiRQIdOdal & fours,

a solution &g Hoh 9. gftéq,d sunbpbg@fmgat:;ey n; 90 ¥ 3fi sHRL ey 1 S then netered

ture s strrre E}’e ress#re 0 bar for

in, and

anot her 559 slflﬁSF Wori: up & Phe p%asaé:s} 5“%’2 dr'ated SRR tol uene
phase is Wd?ﬁ’éd’ci‘}%i? rPCNé’HCﬁSSBBHRQ ort é{r'rEltF% SRmPhetat Rrecipitatiohd
concent r at e2f thieepgoducty qf vadeg, Mhevisoxhzelyre dadicmlp. in WOtiosar.iH NVR
(CDC13): b s &edBittlye Hid) hydrbIyéils. 1) précd8sdd fokHpregatihdt, 2H); 3.32
(t, 2H); 2. ﬁlén gzjfazoﬂaq; hidR0cantdir theEhydafedli,t hopengalsiaxme are

di ssol vedyi g, £A Hiacial 5 d&. acid, and chlorine is then introduced
for 2 hours. Exce orlr%ﬁe |s€§ﬁjsﬁed out with nitrogen. The gl aci al

acetic acid is then distilled off and the .residue is 45 suspended in 1000
M of tol uetR® 2FHE2FLORtiToRTRFRETIr TSR % IlFeBr‘?ﬁilr&btslHecﬁﬁ’f Qv unger an

et hyl ene prigusficd levisg pociess appidddoner e FORVRET: Gdosane er HSFEUTSS  of g of
D ~ ~~" E~U Qx&ng6ahd i atdtpnanir e { ITemperegbeat )110+1300C 11 Pressuok uehd ar e
met ered 25, prutérabeynabduy &,i Rgsem?r edtalysoorpdlaaaennt 1r e adriagder 6 bar
of ethyl en%cfl%rr %Qtﬁ]o Jpechrgr %EHéﬁoéy?ch%SB gr@f‘ﬁecdfdpbhnaﬁt Pé@ér?‘isa%'&é)us

NaHCOg sol ug ? rrfgs mewmnfe @Q@%@ L84l gdogver
il ter a C

di If t
Vield: 96. 3% 4 i %ar)ly %&%%pra% TheR, Lo, 1,0 cvaperator.

2- (4, 5-di hydr oi soxazol -3-yl)-3-nethyl aniline (process step c)) a) A

sol ut i on3@fALLErngtivey7 ffpitheofyBtieaiferhyte 6shpvn dpheahene 15 the

4, 5- di hydr cicsweandb eof nche. Zoimola eX lndn adebabe mrepatéd7agecafdimgcadal yst

cont ai ni ng &hemgswWei ghd Dfbepbati num on carbon are added to a hydrogenation
autocl ave. The autoclave is then flushed twice with nitrogen. At a hydrogen

pressure ofs30,8ah, L5, 1 KLULELLS d/MReYCT 008 att%db%mgg e for 20 48

hour s, %h Vi, orous Lon_disc off with

sucti on asiyee L %&heagﬁp? hef s’fﬂ%ﬁ? F susing p'gédsﬁ’?'? ‘iﬁfﬁel" reduced
pressure. -G 9B~ UAneF hyfl - § - PRYHRY leiLiEanihi RenYd -4k endipydue-net hyl
tert-butyl J'e?tdx@rzoaﬁdawarerexamdlexttrtaa:tiexdliwiidhanMﬁw@rsechte)pﬁ camcbd. The
aqgueous carried out following customary standard methods.

40

45



25 phase is adjusted to pH 10-11 and extracted with nethyl ene chloride. The
‘met hyl ene chl ori de phase is dried over nagnesiunrsulfate and th@ GIIWHR is
stripped off. Yield 87 g (87% of an orange solid, mp.: 86-88C, purity 30
according to HPLC 97% The product canz%e purrfred furt her by stirring with
met hyl tertsbhémwd 2=ther at reflux: mp.: 90-91C, purity according to HPLC

100% 35 b)ATSuototiton of 1000 U (#: 8ﬁrr0|) of -
3- (2- et hyl 6-nitr-ph?ny|) 4, 5-di hydroi soxazole in 5.5 1 of ngthanol |and

4.6 g of a [catplys harnrng 10@@Qy gt of palladiugn :
added to a hydrog i on aut-ee+ ave. e a@tocl ave~™s the ush@ed |t wi ce
with nitrdgen. ACNx"hydrogen pressure 5 bar, the m xtule sLhe
hydr ogenat gd at 25-30C for 17 hours, with ﬁF%orous stirring. The reagtion
di scharge ijs filtered off with suction through silica gel and the solfvent

is stripped off under redgced 45 pressure a~vij Y37 This gives|781.7
g of a light-brown solfid.jYield 781. 7er 9 ggontent c i Oto HPLC

93% . 5 Exanple 5 “Prefage oh of —_
3- (2- et BY1 | 6708t hyl khi Bphenyl ) 4, 5- di hy @xazol e (proce p d)) 10
19.5 g (170 mol ) of Tertsbutyl nitrite and 20 g of copper powder aré¢
initially charged in 30 m of dinethyl disulfide, and a solution of 20 g
(114 mmol) fof 2-(4,5-di hydroi soxazol -3-yl)3-nethylaniline in 100 m of
di met hyl dijsul fide is added dropwi se at from50 to 55C. The m xture ifs then
stirred 60C for 15 1.|5 hqyrg For wor ki up, e solid is|fil ed qf f
with suctTon and t h& sefby i s"di | ur hyl ener
extracted with arTute i ochlorlf*aC|d or gani-e=phas washed [wi t h
sat ur at ed -queous NaHCO oﬁgtlon drie sodi um sul f , §?®tered of f
thyI drsulflde fs 20 reaned under\dnl unp
sf—a—dte v af-t-er— a

vacuum Tm

whi |e. “égﬁ'éméaczc%%ggat x'é'ﬁ'e? 991 1eTQ§nE’BQQi~§tro%§@ gg Q#Hel d- ed

further gLirrin [ u Exanpl e 6
Pr epar at | on61 S 32 SEa et rr L3R5 1671 CRFBBIERY ) 30 "
4, 5-di hydr oi soxazol e (process step e)) At 0C, 10 g (48 mmol) of

3- (2- net hyl - 6- net hyl t hi ophenyl ) - 4, 5-di hydr oi soxazol e are added a |little at
atinm to 120 m of conc. sulfuric acid, and the 35 mxture is stirred for
about 302sinutes. 3.7 g (23 mml) of brom ne are then added dropw se, and
the mxture is stirred at OC for 2.5 hours. The mxture is then allowed to
warmto roomtenperature over a period of about 45 m nutes. A honpbgeneous
solution is fornmed. For work-up, the reaction mxture is poured 40 onto
ice-water and extracted three times with methylene chloride. The organic
phase is_washed with sodi um bi carbonate solution, dried with magnesi um

sul fate 8Ad concentrated. This gives 11.4 g of cr ude product which is used
for the next step without further purification . 45 (I ~ Afn 2002 38
Exanpl e 7 Preparation of

3-(3-brono-2- net hyl - 6- net hyl sul f onyl phenyl ) -4, 5-di hydr oi soxazol e 5 (process
step f)) At at nost 45C, 11.3 g (100 mmol) of 30% strength hydrogen
peroxideﬁgre added dropwi se to a solution of 11.4 g (40 mml) of

3- (3- brond- 2- net hyl - 6- et hyl t hi ophenyl ) -4, 5-di hydr oi soxazol e and 10 400 ng
of sodiumtungstate hydrate in 100 ml of glacial acetic acid. The reaction
m xture is stirred at roomtenperature overnight. For work-up, the mxture
is poured onto ice-water and extracted with nmethyl ene chloride, and the
organi ¢ phase is washed with aqueous sodiumsulfite solution, dried over
magnesi upy15 sul fate and concentrated. Yield: 9.6 g. For purification, the
product can be recrystallized from65 m of isopropanol.

45



Yield: 7.? g (50% over 2 steps), mp.: 137-139C. 20 Exanple 8
il-N@thyI-4-(3-(4,5-dihydroisoxazol-3-y|)-2-nethy|-4nethy|sulfonyl¢§pﬁ£¥%%-5
- hydr oxypyrazol e (process step g) - variant A 25 2.2 1 of 1,4-di'oxdhe 100
g (0.315 nol) of 2
3-(3-bronD-2-nethyI-6-nethy|su|fony|phenyﬁ)-4,5-dihydroisoxazole, 30.82 ¢
(0.315 nol) of 1-nethyl-5-hydroxypyrazole, 87 g (0.63 nol) of potassium
carbonate, 63.5 g (0.63 nol) of 30 triethylamne and 11.2 g (0.016 nol) of
bi s(tri phenyl phosphi ne) pal | adi um di chl ori de were added to a 3.5 1

aut ocl ave. The autocl ave was then flushed twice with nitrogen, a carbon
nonoxi de pressure of 10 kg/cn2 was applied and the m xture was heated with
stirring to 130C. The carbon nonoxi de pressure was increased to 35 20
kg/cnm2 and the m xture was stirred at 130C for 24 h. The m xture was then
concentrated under reduced pressure and the residue was taken up in water.
The aqueous phase of pH 11 was extracted with dichl oronet hane. The organic
phase is discarded. The aqueous phase is adjusted to pH 4 using 18%
strength 40 hydrochloric acid. The precipitate was filtered off, washed
three tines with water and dried at 40C under reduced pressure. This gives
85 g of product. The filtrate is extracted with dichl oronet hane. The
organi ¢ phase is dried with sodiumsulfate, and the solvent is then renoved
under reduced pressure, giwving a 45 further 12.7 g of product. (~~Pv (1
V 2002 39 . Yield 97.7 g (85:6%, mp.. 215-219C, 1H NWR (CDC13): b = 2.38
(s); 3.23 (s); 3.4Ix(bskF; 374 (s); 4.61 (t); 7.37 (s); 7.64 (d); 8.16 (d).

5 Exanple 9 o
1- Met hyl - 4- (3- (4, g-di hy gi-et '@o -8-yl)-2-net hyl - 4- net hyl sul f onyl benzoyl ) -
g) - variant B) 10 2 1 of 1, 4-di oxane, 250

5- hydr oxypyr azol e (ﬁ?oaess Shep
g (0.77 nol) of - _
3- (3- brono- 2- net hyl - 6- met hyFsul f Bhyl phaqyl ) - 4, 5- di bz
(0.77 nol) of 1-nethyl-5-hydroxypyrazole, 269 g (1.3®3 nol) of potassium

carbonate, 197 g (1.93 no]) of triethylanm e, T 39% 15 (0.0077 nol) of

pal ladiun(Il1) chloride and.4.12 g (0. 0154 of tg ---nxJphosphine wer e
added to a 3.5 1 au oclntf"lve.% The autocl avé wds wp
the mixture was heafed with\stiyring to 1308-a#d
of 6 kg/cn2 was #pptfed) By/£ont\ nueus addition of_garban nonoxide, the

carbon 20 nonoxi de @mesg€ure\was /kept const ant Et 6&kg/ cr® and the m xture

ydroi soxazole, 77 ¢

was stirred at 130C forr 36 Ix. TRe m xture was then adm xed with 1 1 of

dem neralized water and the precgpitated palladiuwas filtered off over a
bl ue-band filter (pore size 2 to 3 u) and.wa
triethylami ne and sone off the water 25 wef
(150 mbar or atnospheric |pressure). Thekaqueons
2.5 using 20% strength sulfuric acid and spirred a Z for 12 h, while the
pH was bei ng readjusted. The.precipitat was Filtepsaoff, washed three
times with water ang dried %t 70C undef reduced pgessurd. 30 This gave 227
g of product (calc. ) eld 2 g (81%, mp.: 215-2.19C, 1H NWR
(CDC13): b = 2.388 ; 23 3.1 (bs); 3.74 (s); 4.61 (t); 7.37 (s);
7.64 (d); 8.16 (d). 85 Pallag rétovery rate on filter: 85 - 98%

El enental anal ysi s of the payTadumthat was filtered off (dried): Pd 48%
022% C 11% H 1.3% P 0.2% 5 2% Br < 0.5% 40 ClL < 0.5% N < 0.5% 45
06 ~f~ Db 2002 40 Exanple 10 Preparation of

4- br ono- 2- (4, 5- di hydr oi soxazol -3-yl)3-nethylaniline 5 30 g (170 nmol ) of

2- (4, 5-di hydr oi soxazol -3-yl)-3-nethylaniline are dissolved in 400 m of
acetonitrile, and 94 g (0468 nol) of potassium carbonate are added. At

t enper at ures <30C, ,,I84 8 <

hed-fdi th water. Dioxane,
stilled off in one step
: Wasgadj usted to pH

Scheme 3:
VI



(174 mmol ) of tetrabutylanmmoniumtribrom de are then added a 10 little at a
. time, with vigorous stirring. For work-up, the solid is filtered of; }v‘m
suction and the solution is diluted with nethyl ene chloride and extra

with water. The solvent is stripped of25and the residue is then taken up
again in nmethyl tert-butyl ether and washed twice with water. The organic

phase 15 ! Szl bR eOR AN 108 Gre0 el 0 19" cahiny,gol | d
: T i
1z e T e o

| 5C, a sol uesesh if tetgabuoylammopipm trlbromlde, it is in some cases
4- br ono- 25(n¢5smﬂeydpoasmmmolse3eyt;v8 -mptobybmibnat v iim §Be rposdftighaci al

acetic aci dpasa aftdedet amife Nunek i6ANCRefBHEIOENEOIAL. ,aGdth Alchml@C, a

sol ution of 38514 1% (§§4 mli—)ow%fve?()dé Uﬁ@r@ 6l E:?ol':fbrt;Q.nmsuefx H@&t‘nna‘t?;oﬁ@en
added dr Ole se

ou 30
solution i sl? hfiahﬁa a(%-magﬂ?rb #?@lgﬁr?’% r}ﬁtt nﬁe?gY%tfs (15812 él)‘( nl‘Jr of a
sol ution of 7R ¢t9BE. 781 19 7-6R 3wl Tiups ot g¥arplerodbf rercttercicdl Vacetic
aci d andlf withuttiedgmrabptplaeapipn3tnkipiomisie dopparqtihanodivarexianixgusen of
water. The with WelciamStarboatat asobasd eyipesat Uproduett hikoure apthtblieing
poured ont 0B8Rt M550b£3@ibrrivatel Byskidtacré é’!ﬁa&aﬁ?&ﬂ%@r’&ecm oride.

The or gani copligss s upshed With et efy dlihody i NoRgs! Wbl Ganes and

concentrate I H t he
wor ki ng exa cf]e‘%deaoé'ls%laz?ﬁee(‘”ﬁr é’%g?‘g j0 %éﬁ%jaﬁ 3‘8331 CResYHF thd *F8r il a xv
(process18t BREk HegdoyeREPRasEdesn ﬁﬁ?ec‘?fé’t%elred4§s bejng lagbilg)ddgt Elanpl e
12 Prepar at ¢ogsasf reageioy|capdiitirodenzal doxi ne (variant A) 5 A sol ution of
274 g (2.6 nmol) of n-butyl nitrite (97% and 300 g (2.0 nol) of

3- Vi tro-o- xyd efire R6% fbﬁhci%nahteénghmtdwlaﬁ%med@eg&re@oémuke kt@m - 55

Lo -60C, ang, g ﬁ} L9284 Ol E@%%dggééhéé Wlcholl RALASSGMAY LErduiiubayi de i n
pori od ofOZPYPIREES PR ThEARE AdRr T TS e E0% &eagftlgﬁpcosﬁl?fe%%v% anges

eriod o
Pr om yel | owtd® HwEptien. a‘h‘t? PRELERT R i THRIBE OB SERATSOYGY LamMRA I Bact i on i s
moni t or ed byrHRia@ideer Th®rdclygntennse¢dlase Bedoadkafesnasveh s added and
t hen about 3B0D-diichdbrgetitared cacebtbybeneal chlntidie f el cphlohas swaclhed 5- 6.
During the Aécrddlt,i ethaidle, heppepaidl £ isdpiopsnsl t @r 40Cpnadid a yel | ow
suspensi @8 hStfOdEdsydRead GRekbRM AL Ut ekar AN RQUbRT PINL @nrkg Of

| ce-wat er” apg{ e Jiepldue, 1t a3 1ol ssﬁug‘n J:g %qtgffw%got SYELLOR.

washed with OVEernrg t.

This gives 33 ré“e&l\ggefu’é%‘f 958 Eeer%%&%% ?i WPEh is freed fromthe
impurities b%’ﬁ@&eﬁsi’b‘ﬁrqwbﬁ%ﬂf‘eﬁ 1 %ﬁCOtIGPH%n@ atthGBGFEB’E"—JFQﬂ bY hours.

Aft er cool i Wfiquse rpudesictThes ibitpreedihtgsf fart prepastingncamepufidsedX Thom

gi ves 27800xTH X wiolpoufidsiet fybmbExzedrd e prep2bed/itgl dhe 7gE6canses:
190-192C, paridady aeaeishdty dpevePLC): 98% Exanple 13 Preparation of

2- met hyl - 6- ni trobenzal dOXI me (variant B) 30 1200 ml of anhydrous DVF are

initially ch &:53%%(1' in reacg:ll}gg%ggla{afslg aggs:cL:Oﬁ (—;:__d C°{’§§%£C At this

t enper at ur €, are added and

suspended \Aﬁ“f’r}lé‘t‘ﬁsr gf’ibla%}ym%ﬁr*é ‘%Of(? 155 Xof 638A tro- 0- xyl ene
(97% 353Anrubrp-yey?, 590kl IXoPPn- H1R A8 - t?h@e’sl(lgf@wlu ghiewifiegdgan be
dr opwi se atcomhEEtedeby arpdbrdtdenof £3r hexample hsinhe sudivor eulfidmolvéd the
accor di ngl ysutfimiduaaidoscafe t(ses RGhdr-Meyganvde. redjuepd see-asiredd. The

conpl ete ComVSIet u@ﬂtogliyfaéwégas ﬁ@m’erd-% h$ x&ﬁeclﬁd By. Fﬂlczﬂg o a

reaction di e '%J\;\g?eéhlaf%g‘é r§ 4? 'ergS:.if aCZcﬁvantgge%ﬁslﬁ’he reacti on

m xt ure

m xt ure ?é GuitBd@ o Bk gTBRC TN watTér'Lsa?\H‘tﬂ‘FéléoPFﬂ tRe separ at ed

off by fil t?‘é‘tﬁwgénﬁh#\hsﬁ%@rta gestprting mesehizks @r800sed #4r water. 45
introducing the alkylsulfonyl groups.

a5



~ar; ~~ L~ 2002 42 ' The crude product (HPLC. 96 area 0/() is purified by
- suspending the noist solid in 800 m of toluene for 1.5 h. The sglgm\ﬁ 02

filtered off and dried at 50C in a vacuum dryi ng cabi net 5 Yiel 306 g
(HPLC: 99.4 area % of product; E/Z m x26@re), corresponds to 85% of theory

" Exanple 14 4f) Péﬁwﬁbhoafoéux?stq%eée @omédeebeegéédw'p"f%céséoét@;s% Qf 4

g (40 mmol ) . o but vl nltrte 970

2-chl or o- 6- ﬁP?r%’f K TEné°FRE é’%l net%ﬁqToo Sm?(;e Ps lqggfied to from -55
to -60C, andd¥aRAIRMSAMBEhed :iog ES“\’%"—’S‘ Il)JEB‘F HRALYSEIYRSt BFEQ but oxi de
in 30 m of behzaEtdvnifmesain derineipdidedthiropwitbedats thiigabdapéent ure, over a
peri od of 52@r&p4ritrRs befihel deaiGlds0Bfi Sherfvrmuiadxby HPLC. For wor k- up,
initially water is added, and the solution is then . adjusted to pH 5-6

usi ng gl acial acetic aci gﬂ duct is 20 isolated by extraction with

et hyl acet ate. Thi s give B 2- chl or 0- 6- ni t r obenz&f doxi me. 1H NWR
(CDC13): b =8.00 (d, 1H); 7.8 , ~eEnoH. 76 (d, 1H); 7.52 (t, 1H).

Exanpl e 15 25 Preparatl on of 3-dhl or8-2-net hyl - 6- met hyl sul f onyl benzal doxi ne
A solutianm of 12.7 g (119 mml) Xof n-butyl nitrite (97% and 20 g (92 muol)
of 2, 3-di net hyl - 4- net hyl sul f onyl chl orobenzene in 100 m 30 of

di met hyl forg 0 f 55 6 nd a solution of 16.8 ¢
(147 nmol) g?rqé}g%gsipgmg%gﬁat%utag% e ?Bengl%gdnggl?‘gdl met hyl formani de is
added dropvvl se at this terrperature over a period of 30 mnutes. The
reaction i s*montf N SYyOHPYE. For work-up, initially 50 nl of water are
added, aA§ Rhe hPxany dnert3sadiraliadjusted to pH 5-6 using about 30 ml of
gl aci al aceRyc asiahy Emerm xédienli;s t hen poured onto 0.7 kg of ice-water
and the aqugousiph@ser, 9,exteacied wth nethyl ene chloride. The or gani c
phase is waghed;wigh 1sq,<}| gm bi carbonate solution, dried over magnesi um

sul fate and concentrated. This gives 18.4 g of a 40 |ight-beige crude

pr oduct WhICh is purified by recrystalll ation from abouyt. 30 m_ of toluene.
Yiel d: 62P5RYy 3T RY GFeuAPY PTAAPFaF RILGRYS ¥h1BA-ATBES pAPPEY & ording to
HPLC) : 1009146teregnts aNduaraainess ER@%I*é‘elGhPﬁépal?%ﬁqtmqmoﬁondltlons Rx

3- br ono- 2- mebhy| £ rebhpleulbeannkbegerl doxdhmesh Foxsaxatnpda, odhhrling, (20
mol ) of n- Bubsindlidd ilb§1ﬁ87%ar®6dy§} F{Hoxamele; af-alkylcarboxamides and

2, 3-di met hyjy- g- &'fatlwléu&f:&% <QTORREGENE d) nc 50, 1y 10f s@lémgﬂylfker mam de is

cool ed {3 e Gl tfr,@tqhaﬁors.sasreg @1.3 d£;§r T8l ), of pat assi um

t ent - but OXi o vm se a

t enper at ur eX ‘3) 151015 ’ﬁeh anrﬁﬁrﬂ €§SeTH% Jr eﬁ??‘éd by
HPLC. For wB¥kPERECLaRLY| hps ythfo S@fre gfeafingr agr B dAlfeds éﬂﬁa’f% ofitReuke is
t hen adj ust tHetexime SreupnstHFNGBoum Qsmlrbfpagltaeuhar,acteeu pumkex. 2, Tioane

m xture i s bhevhecubsdionémtd Rk hbvbhig itde wamer meatirigh@sagleamds trnhase i's
extract edovnsétonetdtpseneusit Wy deindhe HHl%@léinCa*l&n AR s peshwadpimyt h

sodi um bi caw@@@g@ ne%utcb%e Ydivd Q¥&Ip Magnesi ym sl ecand cepeentat ed.

This gives il ud uct (90% y HPLC) “whi ch’ can” be
purified by re stmael%ﬂygét%%hﬁh’f g’ﬁ?’f’g}fjuene 20 Yield: 1.22 g (27%, mp.:

192- 194C, purity (accordl ng to HPLC): 99% Exanple 17 25 Preparation of
N, N- di phenyPrgf?ﬁRﬁdofE?&RPW?JWetaﬁ?I tllpﬁﬁetlﬁ’y WSLER ohyilsh&heat enp a@oz—RY
Pr epar at i36nand 1 hies phecuuser 30 Ih PhiOddse, one of the radicals Rx is
preferably halcogen (for example bromine or chlorine) and is
located meta to the oxime group. The second radical Rx is
preferably C;-C¢-alkyl (for example methyl, ethyl) and is located
ortho to the oxime group.
40
According to the invention, compounds of the formula XVI
(o-nitrotoluene or o-alkylsulfonyltoluene)

45



~Ph ~ N~\Ph CH3 ~CH3 ~CH3 35~/ --.,-/ ~CH3 ~CH3 / CH3 S H3C~- H CAS
"H3GS-O03 040 5 g (3 mml) of 2,3-dinmethylthioanisole and 7.6 gj ¢33yl )
of di phenyl carbanoyl chloride are dissolved in 50 m of 1,2-dichloroethane
and, at roomtenperature, admi xed with2Z.8 g (36 mmol ) of anhydrous

al um num chl oride. The reactigR 45 mxture is boiled at reflux for 3 hours
and then poured onto a rsﬂqgt u i ce and concentrated hydrochl oric acid,
and the aqueous phase i ad twice with nethyl e®Ichl oride. The Dr
t ~Ov 200Z 44 organi ¢ phase i S~\y#Sheg W|th sodi um bi carbonat e sol uti on,
dried over magnesiumsulfate a d concentrated. This gives 10.8 g of crude
product wha ch is purified by sKlica gel chromatography using the nobile
phase tol uene/ethyl acetate. 5 Yield: 7.8 g of

N, N-di phenyk 7 2,3; & %%ghxhbétf@}emgt Qk@b@ymﬂsd ﬂao@é desteddea Hifnd (50

mol ) of 30%5 rength dr oge ro r o) t | utjon of
7 9 (20 mof' %’f o9 an&gﬁf% enq‘: {%% g %ﬁ f‘a[‘:ﬁ ? gshe yﬂqt\yﬁiig e%':iam g’é F:';*md 200
mg of sodi ufeuPifsIecE H?d"f‘aﬁaéq n 50 n of gI acial acetic acid. The mixture
is stirréd@ at roomtenperature overnight. For work-up, the mixture is

pour ed ont oTheernitatomatiod eXktig-adtedtoltdnardialsybeer dddaribdd, imnchet he

organi ¢ phagetésatBehqedaphdicnld jJaquRers sauli o wb(ﬁi)t e 12@kYyt i Mbwevdi, ed over
magnesi um subEal £, ac@lqscegfif{woa&ed Aflikc bybrdafls is mentjoned. Lat

N, N-di pheny| | su e za 5-716 C 56 b)
Pr epar at i_on 0¥k only degcr rn%ﬁéyprepafggﬁé% Hlmerlc ﬂ%oduc S un

N, N- di phéryFIBHARIFERGEHP M EANRELRPE - 4PAR% IRA 8dt f oy IMeskn£ART del 3 (48781 i on
of 0.7 g (6999 hnepesithonrfy|thei experingnydesayibed 2ing the, Bitanstpref

N, N- di phenylis 2n3-adinietbyéidemeishpivs ut ianylindendantlte 2-mibonénzdldoxime

di et hyl f or pENFSEnds i80eheth tamcuh@eBl-55 to -60c, and a solution of 1.4 g
(12 nmmol ) of potassiumtert-butoxide in 10 m of di rret hyl f ormam de i s added
dropwi se gt this te nperature, over eriod _of ut es The 3Q reaction
i s noni tgr%e‘dﬁ?)n tl—irﬁ_é ngg %’ escfllg?ugt"irealﬁ ap%g?ﬁl 5 -ntlEFOare g&aed and
the m xtur eOPéyt‘Hlﬁn d&ﬂFﬁs’E‘éﬂ”t b’aﬁH £8rBedrsi ng gl aci al acetl c acid. The

m xture is then poured onto 100 m of ice-water 3 i
extracted with ethyl acetate. The organic phase shed wi th sodi um 35
bi car bonat e sol ut} ¥ over nagnesi um sul fa nd concentrated. This
gives 3.@s5g9 of a p aIIy crystalline crude prod [ ifi
silica gel chroma A usi ng the nobi['e phase tigl ue e/ acgetone. 40 Yield:
1.0 g (46%, mp.: 1 He 45 0 S 0:co~ Zoo2 T i
of 3-brono- 2- nethyING nethylsulfonylbenzaldehyde 57.1
3- br ono- 2- net hyl - 6- met hyl sul f onyl benzal doxi me (23 G‘S)NZ
in a mxture of 17 g of 5% strength hydrochl oric aci

f or mal deR9de sol uti on,
XVII XVIII

estirred at 65C
g of 37% strength

For Michael additions, which proceed under similar conditions,
the literature likewise mentions that they do not succeed with
35 3~-nitro-o-xylene (Li, Thottathil, Murphy, Tetrahedron Lett. 36
(1994), 6591). From what has been described, it would therefore
not be expected that benzaldoximes can be prepared in excellent
yields from 6-substituted 2-nitrotoluene. Moreover, it has
surprisingly been found that alkylsulfonates (X = SO;Ry) can,
40 under comparable conditions, likewise be oximated at the methyl
group in the o-position. The compounds prepared by the process
according to the invention are important intermediates in the
production of active compounds for crop protection agents
(WO 98/31681).
45
The reaction is preferably carried out under the following
conditions:



15 M of water and 30 ml of tetrahydrofuran for 32 hours. During this tine,
-a further 3.5 g of 37% strength formal dehyde sol ution 10 are addgg Nop 2002
portions of 0.5 g. The mxture is then cooled to roomtenperature and the
product is filtered off with suction. ZBhis gives 5.1 g (79% of product,

' guri % ?4?'§x?ecfs%rl%ﬂgst@s&€)arel5d g %pi'atf’di eélﬁ:v%hitgﬂ Pbr example _

me | - Xi me
(80 rrm%l) aI?eﬁ fﬁgﬁ % kt uq}leajif)}tfﬁSE n%m &Eﬁf% h éraggﬁ oric
acid, 37 g OfeigE &% WnMIPOrﬁ}é §a§8fﬁt3r% ‘g % and 100 n

of tet rahydwmﬂraﬁurer e fiegabdy ﬂ:rrénpﬁ:é)ség 220°C-hBhe sepfented AR R dar k
phase i s Bxér adtkydnitt htergtshylbueyX hiidriide/ aade(r:.so‘ﬂamybrgmﬂnephase S

dried wth sodiapTesphéed aardh Nd=coneAit hatel): MUa3kglyasod0.rRugy;of crude
product, V"%fé“fe'r%bﬁgfkéﬂeed tq%ué' 'id@lﬂu%xwéouﬂb sk b an O&d s lé%*eng t he

nobi | e phase t.0l u Qn of

| e
2- et hyl - Eflr 3ﬁ§hzgﬁ?ﬁ'ﬁﬁnce3%s gjs‘gﬁnuttloon d%n%gp §5160{§ a§ n- butyl
nitrite (97%‘:%‘?& e SYGEhIRBET T V115385 FPBI%WSX'yI efie (9‘?‘%

di met hyl L@rlpase,dé r-s2cmle@lteotSr@fanBVOtlopr&@GahirYd d-Botwion of 11 g (100
mol ) of poé@asialenterdE mHsexi de-i . Heguiveleskt sreithRbROr (us dan sroaisd at
this tenpergiidi®e)QVehe %ﬂ&rr' 8¢ 8ddilt iDrOH) Snithhe d-8ateh@®Nartd nTkxitse is
stirred at £Pe°e”ﬂn71%?9i~‘{ dj{ 8@8%@@%4@ Qﬂé‘%!éred:% By &pavotl'aeh Xjdire is

poured onto IcC ust ed

usi n o orlc .a and t he
aqueous ha%oe“fgeé_xf'?a eed’ ot ﬁse?h‘ciﬂ ef"ét%s p%f?«?xg’ﬁ gh?'s washed
with wat &?, c}éﬁrlg@dtB?e}Pa?ﬁadﬁ’egP‘En?%%I?%@QdaHHtE%Tﬂfé‘Nﬂ-Fa?é’EFtYﬁhlns}t@F s 8.2¢g
of 45 produ%xmulmeguwthyﬂt 8snadyobaaeonst tO | vetedn ibetheirbdsecgdvby a2 o s
~~n4~ Z002 dalsiivielq Derig Gerdodt of)riapdey, tei ngdidee thebréegu xteas eobdlingne.
M p.: 101-103C. In the working exanples below, the preparation of

METEE e AR Rl Bt et
et AP kA SR e e 0 e rm? SRE4OP PE i1 the
sol vent rretWJéWeaCHP%ﬂ%“ﬁl g‘”b'ﬁl é’%ﬁﬁ(?%ﬁm&ﬁt“tﬁ? r?eclﬂiésiaF%d pr oduct
C. Accor di ngineraCCaghds ysiush Pheswhﬂl?rwr ediét shxdsoshippigiamid #2ati on 15
products A pitkfhorTheaciderorAeilse atabdxylieda¢cids,heurbags iaaretis eaidi ed out
i n excess diyetfivlattdbsudf ithe. pEbBud®: MICtyitiPaticASwhthr €Fihedd3 abiafdm ~
S~CH3 A Bs G o Rneees Sprakehtlh Platd Gdohe cbiyerida .

If the reaction is carried out at a relatively high temperature
(from ~-10 to 0°C), followed by additional stirring at room
temperature, work-up affords the benzonitriles directly.

30 Furthermore, it is possible to release the aldehyde function from
the benzaldoximes of the formula XV in the presence of an acidic
catalyst and an aliphatic aldehyde, for example agueous
formaldehyde solution. Suitable solvents are halogenated alkanes,
such as 1,2-dichloroethane or methylene chloride, aromatic

35 compounds, such as benzene, toluene, chlorobenzene, nitrobenzene
or xXylene, polar aprotic solvents, for example
N,N-dialkylformamides, -acetamides, N-methylpyrrolidone,
dimethylpropyleneurea; tetramethylurea, tetrahydrofuran,
acetonitrile, propionitrile or acetone, if appropriate with

40 addition of water. Particularly advantageous are agqueous acetone
(1 to 20% of water), dioxane/water mixtures and
tetrahydrofuran/water mixtures. The reaction is carried out at
temperatures from room temperature to the reflux temperature of
the solvent, preferably from 30 to 70°C. Suitable acids are

45 mineral acids, such as aqueous hydrochloric acid, sulfuric acid



30 The reaction of 2,3-dinethylaniline with dinmethyl disulfide and

. tert-butyl nitrite is carried out simlarly to the nmethod descri BedViyn()

usi ng the sol vent nethylene chloride, but Cu powder is additionally added

as catalyst. The reaction 35 proceeds 2@iformy to give the desired

- di met hyl thi I S t y n
product A a%gr%ﬁ ﬁ; 1C ; 40 e 89&?& bJ?c% %8&%&%#%&5;}?&3%%&%? 'S?'n t he
reaction of 12-9%, w@ﬁh §€d¥§%xaz 3 yl)-3-nethylaniline with di methyl -

disulfide and tert-butyl nitrite 45 Wi t hout catal yst, byproducts are

fornmed. A nixtthe cafseAoéinthd dompaundsi of dfhe2 férmelorxii,ngheookiheC grosp

percent ig OBdaNdiEGan thénh e c%n'v'e?@@@ ﬁﬂ%‘tﬁ@oé&réép@nuwnazaﬁdﬁlfdeg 47 O

N~ ' N H3C ~ %%ﬁ%@h?&%ﬁé& t%%CB 61{211% eni&}’ 0cR) N~Thes
B The reactlon Hﬁyfarrle out es r| bed 1n. aé bu

in the pres®BRtE TRowREt ﬁﬁ? FHF eb“ﬁﬁgl%? (19 et “AT cCBHHGE 15
det ect ed. 150'Ek‘éﬁrﬁ°§‘P25n¢‘F hartke SATBRLID B-(GEmeVPyI§ tﬁlééﬁl)sol e 20 a) 355 g
(3.44 nol) of tert-butyl nitrite and 250 g of copper powder (3.9 nol) are
initiallyochre gatidalki2adidi safepdienployeéd dinsplrbeees svep d)sof utiieon of 250 ¢
(2.07 mol) gfocdesis @c%?r&i/ﬁ@m.d ithe EAvdPOaisofh Sbvet Ry dusahfd Sgi%u»ss added
dropwi se atr&é csc?%( r BEn {24 a‘niﬁH?S@&ﬁ%gw étir{{o ghQF £Re,/ O 80C for

or [oJe]o) il F

1.5 hours th suction

t hrough ki e%%?“g‘(mfrl"eénélt’tf‘h%alf Y er-aPR 2 %ﬁé‘ﬁ 9\?%"%"&1"&?&1’ egn aqueous
NaHO03 sol UPFHRFiIIEG the Tﬁﬁhqq é&tEBﬁeEﬂl¥ﬂu§“ﬁFBEh%tf°%IREeBPﬁéﬁﬁ(: phase is
separ at ed5byh toesitlidrsapif obhe | fammudlel fIXexcess di methyl 30 disulfide is
renoved at at nospheric pr@iéure. 1446 g of dinethyl disulfide (purity >97%
according to GC) are recovéered. The residue is then subjected to fractional
distillation under reduced pxessure (0.1 nbar). 35 Yield: 261.3 g (83%,
purity according to GC 97.5i 4.2 g (124 mol ) of tert-butyl nitrite and
2.5 g (40 mmol ) of copper pewdstAare initiakF¥ charged in 50 m of dinethyl
di sul fi d8® and a sol ution of g €81 mmol) of 40 2,3-dinethylaniline in 50
m of dinmethyl disulfide is added gropw se at 50-52C. The m xture is
subsequently stirred at 75-80C for 1.5 hours. According to GC anal ysi s,

100% of theygpid ime iRagnPepreaonwaited, intie theufes 19ém 0 to 5 and R? is
2, 3- d'nEthth@'Q%n5§9§f’gfgép, which comprises reacting an aniline of the
25 formula XX

(RX)m

30 XX
NH

with a dialkyl disulfide of the formula VII
35
R2 ~ S ~8 — R? VII

in the presence of a catalyst. Preferred catalysts are copper
powder, in particular copper powder having a particle size of

40 below 70 um, or elemental copper in another form, such as, for
example, turnings, wire, granules, pellets or rods.

In the compounds of the formula XIX and XX, Rx is any radical
which is chemically inert under the chosen reaction conditions
45 during the reaction with compounds of the formula VII. In this
sense, suitable Rx groups are, for example: hydrogen, alkyl,
haloalkyl, halogen, cyano, nitro, alkoxy, halocalkoxy, alkylthio



fJ 6 ~~ (~ ~ 2002 48 Exanple 24 Preparation of 2-nethyl -6-nitrom®ﬁ‘@fol e
5226 g (1.97 mol ) of tert-butyl nitrite and 100 g of copper pg e
initially charged in 300 mM of dinethyl disulfide, and a solution of 200 g
(1.32 mol) of 2-nethyl-6-nitroanilin d’n 700 M of dinmethyl disulfide is

added dropwi se at 50-55C. The m xturé s then stirred at 75C for 8 hours.
For wor k- L% herereeyYShiS Faddcels ta JENGAPRGR ta+ Lhet PBRSShd ™ fBSsol ution is

di | ut ed widdfimgtthiphepe ROl Ar heteeraeycdier tadioplniish & |RAXEiIgpdadcoric -
aci d. The wngditttpbad od 21wpshetbatiitthtedt SmingeradubetsrddyldCad sol uti on,

dried overgsQdia¢Busubdatign 1§ biahaf f braftofancert hat £ebmhedgRodPta ¥
evapor at gry, PXeess gl IRV ol ol fddle 221y [RHPVed s DAGRLS Ol a P, vacuum
This gives g o’ a dark-red qi gfrl accor |Eg%to 87%
Exanpl e 2527 BFF85aIeT i FheoFoBRAMRGR, P13 the (Mt ERE oI DASHBRY FF 4. 8 g
(129 mmol )onst orempreutBrefigrebly coithd t¥Q §T ofhxaspperbpbikrantgr B ifhicddl |y
charged i m&O bel idéndicedt loyl dif Setfntde, and a solution of 20 g (86 nol) of
4- br ono- 3-net hyl -2-nethylthioar~iline 25 in 100 mM of dinmethyl disulfide is
added d i S - The_i_xt 1 e t] f hgur s.
For worﬁ(’?% S.;t?g?&gg%azé& % PF%%%%H%? fé%l%d{} 28% %}éﬁﬁg%ﬁﬁgﬁsb%&tﬁlneys

dil uted wiXiPRYerhPl SheP HIFGPPER B "STPFACE & Vit HEdl'| 1R &Ry BPBRH olvi

aci d. The Bf génPEepREaRY STHASHRY Wateh teatlf HAYPagiedud RaFEDFafE of

sol uti on, ehmpsgndgeXI¥bdirutesthe aaminof greep ediroftheandsesfcdher at ed using a
rotary evapmimmhads EXCess di dettlyd mimbelkf 2 detlies skennd exhdirddr Rei is punp
vacuum 1§ %&@r&giﬁl&%a afb Ref@rdo @nke. gidgp rRRAChr G the Bwiad i ed by 35
triturati o&a&b.mat yl tert-butyl ether. Yield 9.32 g (41%, mp.: 70-73C
Exanpl e 26”40 "Preparati on of 2, 3-di net hyl - 4- net hyl t hi obr onobenzene 603 g
(5.85 nol)_of tert-butyl nitrite and 375 g of .copper powder (5.9 nol) are
initially THASFEETFnB08W APrBrididiet ByF dFeihy ilgserneiat®s762Tg (3. 75 nol)
of 4- br onPrEBrdingeadid wenicompeurdse iaddbd dhempidade indusorsgEorTavamgbe ure is
t hen steorssk airepar B drap Priverisiontayenos kefgy, ekhmsphe MUNE/139e60l ed, the
residue isyo 43/G1890) AOFr4Bréptaieaealamdttd.ng bidbddst enisnwashed with
saturat ed AQUES 1@3}@& fgglbsaat S didly RYky 14 !fqgfeioqupmguct, the

R
[ h t t t [.ni t t hyl
oraam © P de-sht Rt Bt gt uen Tl v Prstangdl ety

di sul fi de ¢PiFHHOFI>o7 obtace SRR AT HP GEPEaF e r%&?@?éﬁ‘?gerﬁé‘a?:eé}:d’u% i s then
subj ect 88 i¥nifteslc tPoredmatiist FPRRRYNSIF Whdeh ?@ﬁd%@ﬂtbF%@%%Fﬁ'EB@H??&EH).
Yiel d: 523whiqh6@%Ee, strpndly atectxbhmyitbdBsvD8ds MbPeErempltde27 ( Reacti on
sequence aesyatialgoh Of Sefveme 1¢) rdduidlesPhephrtdnpeta@fires. Under these
2, 3- di met hyddchiioankseha 355, Jof Redd ik} i 0 #8idtibHLY! gidgsl heeand 250 g of
copper. pOV\Q?Jm-C:%ﬂ%f%aié%%f' g%%ﬁfél'&é; g%aé ) r1200i 0 e AL OB LW cn
dISU|f|98’afg1df%f§cL é'éﬂ& %os Yy & uri yptb Jﬂ;re in certain cases
removal of the impurities is not possible at all. In addition,

suitable precursors are not always commercially available.

Methods for preparing arylalkyl sulfides from anilines are known,

35 but these methods have serious disadvantages. The Sandmeyer
reaction, for example, requires the use of equimolar amounts of
copper alkyl thiolate (Baleja, Synth. Commun. 14 (1984),
215~218). The yields that are obtained are typically only in the
range of from 20 to 60%.

40
A further method that has been described is the reaction of
aromatic amines with alkyl nitrites in excess dialkyl sulfide
(Giam et al., J. Chem. Soc., Chem. Commun 1980, 756-757). Here,
it is a problem that, in some cases to a considerable extent,

45 side-reactions occur, resulting in poor yields and a high expense
in the purification of the product. Moreover, it was observed
that, if the reaction is carried out in an inert diluent, a very



20 2,3-dinethylaniline in 1000 m of dinethyl disulfide is added a ? se
- at 50-52C. The m xture is subsequently stirred at 75-80C for 1.5 50 100gor
wor k-up, the m xture is cooled, filter d off with suction through

ki esel guhr, and the filtrate is vvashea Wi, t h. saturated aqueous NaHCO3

“sol ution. 2%9PEPUE HELARHIOR| vhichast dAE1GR b TG COPREODITRinii@ BRESE aTs
separ at ed bynddcsion | phtdsen. thnstéxdludingxues sordiametihgibs i kAl fsicdéei sIt erfoved
at at nosphem ebpe&sSaF e hel 448s&nwofirfiefetiby | tolipggohiideas mﬂl’ﬁetrylaEW%

accordi ng r8c0 S he i onal
30 distil] 4t Fg%ﬁﬁffz tq’%f%ggra%%g’%rg Itgygeﬁ rtrs Bgfl K to%@iggréi%g%
purity (acddrafrig 1% Oé-éfg? 5 at Jhd‘l’sPo b

2, 3- di met hAFCR2 k¢ Iﬂ/]ili}’lﬂh &B FB%‘PJ%‘?FZ&‘FéfaEBaS‘i‘EPSd-Y( greon ﬂ%’r])”’(?ls Using the

2, 3- di met hyproResani slis gresible itd lopreiiapyfedhenpgeparitifimndinah airenliec

aci d, and aasaky}ion laiw o82tgadd .k fielipnoly priaixing intd acooungl aci al acetic
acid i s added1dpopyd 5L A ELORdhATHIAVALHYEnMRIoud REPeO Of 40 three hours.
The reacfjon is slightly exothernm c. The reaction mXture is stirred at
roomtenperatu ﬁ for_another 3.5, hourt§ The%f_prem Qltate |s_Lthen filtered
of f with sGSEPORLARED &S FRYFREET s PRGNt KT R RE2T0° LU 26 dtet at e
and concentdtatsyl "*Th%ﬂffégﬁdﬁédl%“t%@éﬁlﬁanFlZ-elROPNnglﬁle@tﬂréPQn‘é‘%ane and
washed tw eecairdbn® to ¢hesvdacnidrn saheonaskowolaboven amdhenipresenteé afodi um

chloride sa dbtabyst, (prlfepably asienzdtiDecopmani Coppasetive @kpedimards
sodi um sif frat8 3RGE UHaeNt ﬁﬁa@id th\é %bﬁdléﬂ&g dct3¥indWd tahe( 66O d3g

&) 99. 2% (o ene At
at st 10627 ;legf%“ﬂf %fet% bk %J‘%%‘Qy%%“é’{ %ﬁﬁ %%en
per oxi de aré* e?‘?oﬂ ‘i Srr88v fﬁ'huftrbes él?)l i on of
182 g (0. 7%28¥ }Oﬁorzcryldﬁﬁétﬁ%ta@%tfﬁyl’ﬁﬁai*réﬁobeﬁ%%a&nacsl% g of
sodium tungstate hydrate in 1 1 of glacial acetic acid. The reaction

m xture 26 el Fe&ck Bdn HeoBRtLIPErAitunadésr tianatchet ibocdmiinionEor wor k- up,
the m xturedes:iposd eth gk aegalll We1loGe- ¥ed€db1Ld sandestd r4r@d nk 06 ganaldaer 30
mnutes. Tha, A’egge g‘f&' q$ 1 5. am feotatcﬁgﬁéi N Ene%gg%é mlaad J@eshed

three tines wt i r|e 1 r reduced
pressure overAfghts” Zsélc‘pl 8F’d Pty e cordl 83 to GC) 100%
d) Prepar atiigRoBEnZEN - oﬁ&tir%’fh‘ﬁﬂb’e it b1 OfBHﬁFb’%H’z:ﬂ% PR BELESSy of
sodi um e¢th@fi déalkyg disnv) fade seddl pedsehvents Thes wiripwrE ignd a sol ution
of 400 g ofpaZt3edlamEltyhpldvénteddys .s Thkonghirmtnlvenzme the F2anbign aaxed 214. 6
g (1.977 narpbmohodr Rt YEood t rgre@ekBbly SrrbrokoDMy 1c0oadded fl dar@Ara 2O tO
-15C.  Subsegquanyb Yuo ad@EhEEn 1@:@. Q-eQEt§8£j' urg %fshgébéi&aaje%uéd@@daddﬂ&e
reaction mCXt H{ eal'k?rlsl‘xk.{fﬁ% %:teaglc:—:'gjﬁirI atb9.e }§],C f?h Bg%[ﬁéﬁ&%yﬂ%e ,Offo§ o

hour s. Temx ["aci al

o) r
acetic aJ(.:q -l ktrf }(’f't%é’ Wfﬁltae t dtlﬁP?S‘f'yﬁ T‘t&fl% phase i's
washed wi t I‘l‘lfrit%f Lo dhdm BREQr Bt ts&C3sh s HTYoAS antPE Vi*C8PHEth wat er. The
aqueous phdses3a¢euicmientedof Thekt BEtphtee nrefesabdntrated using a rotary
evapor at or lardlds iesghivBEienssl of | arkyils néontient rsatiedbaadcdtded ysesi aéoe i s dri ed

usi ng an oicoppefPpovtrYioel dlemert] CépYer 0in %Holtﬁ&\&-bf@ﬂm Foppkal B) puri ty

(accordigyg staQtEPLQr %@raﬁ#l e4o é}: Cf | shhsr dZe(D%ogﬁ iaki gP
b | Renyl R
2 gﬁnl Irogormuﬁf) 0 or(bguSu &%dp ew 3 XBrP 1% :(gﬁom? 5§t 6(()5371

mol ) of 3EEFSﬁﬁaEFXnﬂﬂRFFrePﬂ¥ﬂ?ﬁu°r elemental copper in another form.
reaction is, for example, carried out under the following

stoichiometric ratios: if the reaction is carried out in a
40 solvent: 1 - 3 equivalents of dialkyl disulfide, preferably
1 - 2 equivalents. If the reaction is carried out without
additional solvent, i.e. if the dialkyl disulfide is used as
solvent: an excess of dialkyl disulfide or of a dialkyl disulfide
mixture is used, subsequent distillative recovery being possible.
45 The product is purified, for example, by distillation or
crystallization (for example from diisopropyl ether).



sul fonyl benzal doxinme in 200 m of dinethylformam de. Once the reaction has
“started, a total of 23.3 g (171 nmol) of N-chlorosuccinimnmde are (ngtigy @l n
at 40-50C. The reaction mxture is stirred for another 30 m nutes, until
conversion 10 is conplete according to32IPLC. The reaction mxture is then

{)ﬁur edt_ont OThé Epsietit and;:bﬂa_rﬁqluir_dh%ﬁm&-é tﬁr&ng%_aavglt%e%gc%gn, yvgshed
ree tines wmat eom 5 . e Qxam C_aci

chl ori de ispi:té% i\e%t %E ggg %uﬂ’ﬁ%é%%ﬁ}?% r ‘gﬁ%%?f F%%ﬁzl-l(r)%df’ Vhefertthe -
reaction. The Sorid D5 e HrEsAFeEOTREY20 AL 6FE di RIAGHSSEERRNR)) and

et hyl ene i s2pHFedsiRfotbh RIRcess| deseribay ehovenfonude ithipetkyldtdonof

et hyl ene, 520f g [(ire0danbyatiofest Kket ¢l gricvesar stasldbd .drapyeset iomhe

reacti on m s¢hene i4s bellow el sifi thBOE bRSFEAL Uh epf She2PAt GL2c PO S vsthhh
repeated | NEROUIGIpAR 8 AR{dhpelndaR (LS RILENC n2 bR, MG KR e e 5
reaction mﬁiﬂ‘ﬁ‘ﬂﬁ w@ﬁged tchseeitl n%sﬁvm t, ¥r, and't e RoTvenr 13
stripped off. This §ives %S gde Brd ssrllu(if_fa%?af%r \RTISPRT 1B8 cCERTRANG DS oX
HPLC, cont a‘i’l?LFrfﬁ).t%’% 5rd3eals Kokt .arenesphefirgd @evee purified by

recryst aftPization from 200 m of isopropanol. Yield: 31 g (57% of white
crystals, mp.: 133-136C, purity (according to HPLC) 99.5% 30 35 40 45

52 W claim 1. A process for preparing isoxazoles of the formula | 5 R3 10
Re 15 ,~Q-nRz | 0 6 ~~!'lU 2002 where the substituents are as defined bel ow
R1 is hydrogen, Cl-C6-alkyl, R~ is Cl-C6-alkyl, 20 R3, R4, R5 are hydrogen,
C1- Co6- al }{gl, or R4 and R5 together forma bond, R6 is a heterocyclic ring,
nis 0O, or 2; 25 which conprises preparing an intermnmediate of the formula
Vi RBR ON~R5 30 v=R ~ NH2 ~ ,J

20
25
30
35

40

45



35 where Rl, R3, R4 and R5 are as defined above, and subsequent 'rﬁngi\%im? to
" give conmpounds of the formula I. 2. A process as clainmed in clai

conprising one or nore of 40 the followi ng process steps: a) reaction of a
ni tro- o- met hyl phenyl compound of the B8rnula Il 45 AVENDED SHEET 0 ~ P~

"f? U 20D2 $3h&i 4: R ~ N02 | | / 5 in which the radical Rl is as defined
above with an or icnitrite R—O\Ioc'hn the presence of a base to give an_
oxinme of the fornulPFa 111 10 OH | 3111 R~ , ,NO2 15 in which the radi cal
Rl is as defined gboyeH, 20 b) cycllathgHof the oxime of the fornula I11
wi th an al kene e forrrulg IV RS RS IV85 R4 in which R3to R5 are as

defined i cl ai n the presence
4, 5-di hydr oi soxazsét'e~gf, t he for mula
which Rl and R3 t% R5 are as defi ned |[

ab e to give the

ON~Rsv 3 R ~NX40in
laim®; c) reduction of the nitro
give the aniline of the fornula VI
R4

group in the pres nggp@f a catalyst to
45 AMENDED SHEET | 0 G Puu 200Z 54 R3

10 CH, CH,

CH, Br CH,

X
S-CH, N CH,
H
15 1 l
CHG
20 Br CH, Br\(jol-l3 Br CH,
D ——
NH, SO.Ci

S-CH,

25 \
CH,
Br< i :CHa
30 SO,CH

lstep a)

\©f;-CH
40

The invention is illustrated in more detail in the working
examples below. Examples 1 - 9 relate to process steps a) - g).
Examples 10 - 26 relate to the preparation of starting materials
or intermediates, or are corresponding comparative examples.

45 Example 27 relates to the reaction seguence for preparing
compounds X, shown in scheme 4.

35



ON~Rs5VI R ~NHZ/ 10 in which RL and R3 to RS are as defi r&
“claim1; d) reaction of the aniline of the formula VI with a dlaﬁgijim 00
disulfide of the formula VIl 15 R? S—§-R2 vil in the presence of an organic
.nitrite and, if ap?ropriate, a catalyst to give the thioether of the 20
formula VI I5xa®®lRoIO N ~ Rs 25 VIII R SRz 30 in which RL to RS are as
defined in claim1; e) bromnation of the thioether of the formula VIIl -~
with a bromhsragiegest A-@e@hye-6-heidrobentdidetimer of the 35 formula | X R3

ROM-~ Rs é%olgesgl?gtépdg Lnyuhigh RY to RS are as defined in claiml; IX

AKEN]ICI)ED N X u~ 3002 55 f) oxidation of the bronothi oet her of
the fornmuTa W t an_ oxidi zi n
formul a X RS SCRutsop QR 74~ 9\ '?F%;nflf n‘@“?ﬁe:"ggﬁl ?gxfiﬂ’l)na éylg or 2,
(2.0 mol) of 3-nitro- o-xylene (97%) in 750 ml of
dimethylformamide is cooled to from -55 to -60°C, and a solution
of 522 g (4.56 mol) of potassium tert-butoxide in 750 ml of
10 dimethylformamide is added dropwise at this temperature over a
period of 2.5 hours. During the addition, the color of the
solution changes from yellow to deep red and the solution becomes
viscous. The reaction is monitored by HPLC. For work-up,
initially 300 ml of water are added and then about 300 ml of
15 glacial acetic acid, until the pH has reached 5-6. During the
addition, the temperature increases to -10°C, and a yellow
suspension is formed. The reaction mixture is then poured onto
6 kg of ice-water and the residue that has formed is filtered off
with suction, washed with 5 1 of water and dried in a drying
20 cabinet at 30°C overnight.

This gives 339 g of a light-beige crude product which is freed
from the impurities by suspension in about 3 1 of toluene at
80-90°C for 2 hours. After cooling, the product is filtered off

25 with suction and dried. This gives 276 g of 2-nitro-6é-methyl-
benzaldoxime.

Yield: 77%, m.p.: 190-192°C, purity (according to HPLC): 98%.
30 Example 2:

Preparation of 2-methyl-6-nitrobenzaldoxime
(process step a) - variant B)

35 1200 ml of anhydrous DMF are initially charged in a 4 1 reaction
flask and cooled to -40°C. At this temperature, 336.5 g (4.56 mol)
of potassium methoxide (95%) are added and suspended with
stirring. A mixture of 300 g (1.92 mol) of 3-nitro-o-xylene (97%)
and 274 g (2.52 mol) of n-butyl nitrite (95%) is then added

40 dropwise at -40°C over a period of 7 hours (if the mixture is
cooled accordingly, the duration of this addition can be reduced
as desired; a longer period of addition has not yet been tested;
temperature variations between -35 and -45°C are tolerated). The
complete conversion of the starting material is checked by HPLC.

45 The reaction discharge is then added with stirring, at from -5 to
0°C, to a mixture of 300 ml of water and 300 ml of glacial acetic
acid. The reaction mixture is then poured onto 6 kg of ice-water



15 g) car boxyl ation of the isoxazole of the formula X in the presence of a
“conpound R6-OH (XI) and carbon nonoxi de and a catal yst giving corbolititi&ibf
the formula I. 3. A process as clainmed _in claim?2, wherein the
_carboxylation in 20 process step Q) i $5carried out nonoxide, a pal | adi um
catal yst, nmldarheqsoVil arst sepasatpeat asdi by Eehistatdoe wibhowguwnyal ent of a
fornula Xl |dro%‘§eM’s“R9ﬁﬂﬁé} &Eslﬁa&@crﬁso}moeayé)prbéeﬁu appeppiied)e aall | east
one sal t angdd uigdaepig&wlg&e fed&H ldlel %8I wattQE Yehiedd)viahgh one of

the radical h
IS 06 ol kyISF SR PP BT LARRLLR BHEPRRIONAF™E oF R P2 o00 L APE Mg ot

pressur e ©f961ax8aky) ckp PungAedAP$r%@§§dF§9 c‘mﬂ medstnselid i 80QnB} Q% t he
reacti on i scdaeneefloout.ath.aThe esslirde isf £518etay off. (Bitloyr @owss as
clai ned i n gdodil8ing, Othet, filkek et ésidtanceatibs Ofbd Se2dbedhl detkriihed) and

110- 130C. GrjA4PLPCESE 3% &! fALREh a7 QH% &pGledi,ms 3 to 5, wherein the
catal yst used is a palladiun(ll) sal ty . A process as clained in claim

6, wh the catalyst used s bis(triph hosph || adi un(1 |
chi or 4Gh0 #1830y S6L8 GFLEF ob Bl adPenty o %P Ao & LG R n | he

cat al yst usmfresper@? did $5%i phety@tYosphanepal | adi un(0). 45 9. A process as
claimed in any of clains 3 to 8 wherein the potassiumsalt used is

pot assi um gayagnat ¢, and an ami ne of AMENDED SHEET UEra ~ v 2002 56 the
formula X I (N(Ra)3) is additionally used. 10. A process as clainmed in any

of cl ai reint X ound X ar | oyed
in a mrfzﬁzP l1:>ar.‘:11‘_:):|.o$ ?f rﬁ ? ?g&thn%lﬁ\koEﬂgrg}l gﬁ :ﬁ%jr J.soxgz§f%f y
clai nms 2- 10(PTRREFE ﬁf‘el?ﬁ’ ﬁrocess step g), the heterocycl i ¢ compound Xl used
is a pyrazole derivative of the fornula Xl.a 10 N~ XI.a NOMR 15 and
[sic] R7 i 2)Cl-x24-68P&y|a aamalM asountdrafgensotutipraldfaBi. 7trey al 2&atmowil ) 10 A
process as cl aiNRthloRogiycBfinddai I 30 m1lbs uwbetenidRigebski ddddd Toake as
gref 'Cgegqf’g: EV"l ult%ggo?% 3 Wh mxﬁ@li \%ff%-%tﬁﬁ%d?l%%oﬁé‘n&dﬂxﬁm@ygﬁ ogen
and/ or a hyd)r/o m&r 86 ac%nl r&%?‘rPy 5he, pederion pd #a § f;'%tcﬁ%’ R R -
NO2 111 35 remalnder of the solu 1on 15 s owly added dropw1se at

40-50°C. The mixture is stirred for an extra 20 minutes,

until the conversion is complete by HPLC. This gives an

25 orange solution which is carefully concentrated. The residue
is suspended in 50 ml of toluene for about 1.5 hours and the
solution is separated from the succinimide. The filtrate is
still orange-red. The solution is filled into a mini
autoclave, and an ethylene pressure of 30 bar is applied.

30 Over a period of 5 hours, a solution of 4.7 g of sodium
bicarbonate in 50 ml of water is then metered in, and the
mixture is stirred at an ethylene pressure of 30 bar for
another 5 hours. For work-up, the phases are separated and
the toluene phase is washed 2x with NaHCO; solution and 1x

35 with water, dried and concentrated. Yield: 4.9 g (86%),
brownish crystals, m.p.: 100-105°C,

lH-NMR (CDCli): & = 8.00 (d, 1H); 7.57 (d, 1H); 7.49 (t, 1H);
4.60 (t, 2H); 3.32 (t, 2H); 2.41 (s, 3H).

40

b) 100 g of 2-methyl-6-nitrobenzaldoxime are dissolved in 750 ml

of glacial acetic acid, and chlorine is then introduced for
2 hours. Excess chlorine is flushed out with nitrogen. The
glacial acetic acid is then distilled off and the residue is

45 suspended in 1000 ml of toluene. The reaction mixture is
filled into the autoclave, and an ethylene pressure of 6 bar
is applied. Over a period of one hour, 55.6 g of



where R1 is Cl-C6-al kyl. 40 45 the al kyl AMENDED SHEET D ~ t~ (I ~' 2002
57 14. A conpound of the formula XTI R3 R4 O5 R R 10 where thd)§ Hay ¢@l s
are as defined below. xzz Ais nitro, .@mno or the group S-RZ; 15 Rl is
_hydrogen, Ci1-C6-al kyl; is Cl-C6-alkRyl; R3, R4, R5 are hydrogen,

Cl- C6- al kyl , ortrli@tgﬁélalrf@et dg}etenmvat%ﬁwmalﬁoﬁao D OJ.fStOAu%@?rpﬁﬁm@eéPr@%e
formila X R3 RinQ Bna5tie mix%Quee~RR 9¢iBrredavhesen ttempeadiced samar @ndsr

defined bel ow RbarSobyéfidehe €dr Cho al kKthe R¥xi$rLlisRashky!onc?d wik8h R4,
R are hydroger, Gl €0 4%%%?5’60 ang, 55 00g1 her, L%m@%@ ahés t he

nunber 0, _1 or oces repari n In.claim
15, 40 cohpri sitf§2BhHE B $fore SF”F‘flue ‘ﬁrrpc?ggé Et%‘ggfa&f ffl radog& ARdcl ai m
2. 17. The use a9¥nCephpotRHINSIOICR aFIEAFY §VARPrafor Figdd1396 44 o818 by
prepari ng conpatnedsypf the fornula I. 45 18. A process for preparing
conpounds of the formula XV AMENDED SHEET

Example 4

10
Preparation of 2-(4,5-dihydroisoxazol-3-yl)-3-methylaniline
(process step c))

a) A solution of 117 g (0.57 mol) of 3-(2-methyl-6-nitrophenyl)-

15 4,5~dihydroisoxazole in 1.2 1 of ethyl acetate and 11.7 g of
a catalyst containing 5% by weight of platinum on carbon are
added to a hydrogenation autoclave. The autoclave is then
flushed twice with nitrogen. At a hydrogen pressure of
20 bar, the mixture is then hydrogenated at 25-30°C for

20 48 hours, with vigorous stirring. The reaction discharge is
filtered off with suction through silica gel and the solvent
is stripped off under reduced pressure. This gives 94 g of a
brown solid which is taken up in methyl tert-butyl ether and
water and extracted with 1M hydrochloric acid. The aqueous

25 phase is adjusted to pH 10-11 and extracted with methylene
chloride. The methylene chloride phase is dried over
magnesium sulfate and the solvent is stripped off.

Yield 87 g (87%) of an orange solid, m.p.: 86-88°C, purity
30 according to HPLC 97%.

The product can be purified further by stirring with methyl
tert-butyl ether at reflux: m.p.: 90-91°C, purity according
to HPLC 100%.

35

b) A solution of 1000 g (4.85 mol) of

3-(2-methyl-6-nitrophenyl)-4,5-dihydroisoxazole in 5.5 1 of
methanol and 4.6 g of a catalyst containing 10% by weight of
palladium on carbon are added to a hydrogenation autoclave.

40 The autoclave is then flushed twice with nitrogen. At a
hydrogen pressure of 2.5 bar, the mixture is then
hydrogenated at 25-30°C for 17 hours, with vigorous stirring.
The reaction discharge is filtered off with suction through
silica gel and the solvent is stripped off under reduced

45 pressure.



f16 MD b' 2002 58 (Rx)rt, XV C=NOH H5 X in which the radicals are as
“defined below X is N02, S(OnRy, 10 Rx, Ry are in each case any {mest 20
radical; mis 0, 1, 2, 3 or 4; nis 2; which conprises reacting conpounds
of the formula XVI 15 (Rx)m xv2 CH3 287i n which the substituents are as
defined above whiis gbves gesl.q Bi bfi4 el iafhti-beok®rdvilial.R- O- N0, where R is an
aliphatic or aromatic radical, in the presence of a base, the 25 reaction
bei ng carried t .at t er r | Qw -20C in t e of a dipol ar
aprotic sol venl%ﬁ%?l %@%af?f‘ Sg%grg%(?&aet%et, & 3c/° %lnrbgei% (%%E(é)f glfﬁe’ oxi me group
-CH=NOH in fornmula Xv into the correspondi ng al dehydes -CHO, nitriles (-CN)
or nitril% Exaimgée $-CNO) . 30 19. A process as clained in claim 18, wherein
the sol vent used is DWMF. 20. A process for preparing thioethers of the

formul a Xl %,38a¢Rx16n )gf>(3§(§0mg§-,gln.mgghy1mmm§uent s are as defined

bel ow Rx i,s .an. . i , i.S upber fromO to 5, R2 is
23 b al syt SAMRRER 1B Re: (FebdRds® sBe

an aniline of the formula XX ~RX~m
10 19.5 g (170 mmol) of tert-butyl nitrite and 20 g of copper powder

are initially charged in 30 ml of dimethyl disulfide, and a
solution of 20 g (114 mmol) of 2-(4,5-dihydroisoxazol-3-yl)-
3-methylaniline in 100 ml of dimethyl disulfide is added dropwise
at from 50 to 55°C. The mixture is then stirred at 60°C for

15 1.5 hours. For work-up, the solid is filtered off with suction
and the solution is diluted with methylene chloride and extracted
with dilute hydrochloric acid. The organic phase is washed with
saturated aqueous NaHCO; solution, dried over sodium sulfate,
filtered off and concentrated. Excess dimethyl disulfide is

20 removed under oil pump vacuum.

2002 59 which conprises reacting

This gives 23.4 g (99%) of a dark oil which solidifies after a

while. (Content according to HPLC 100%). The product can be

purified further by stirring in methyl tert-butyl ether. M.p.:
25 66-67°C.

Example 6

Preparation of 3-(3-bromo-2-methyl-6-methylthiophenyl)-
30 4,5-dihydroisoxazole (process step e))

At 0°C, 10 g (48 mmol) of
3-(2-methyl-6-methylthiophenyl)-4,5-dihydroisoxazole are added a
little at a time to 120 ml of conc. sulfuric acid, and the

35 mixture is stirred for about 30 minutes. 3.7 g (23 mmol) of
bromine are then added dropwise, and the mixture is stirred at 0°C
for 2.5 hours. The mixture is then allowed to warm to room
temperature over a period of about 45 minutes. A homogeneous
solution is formed. For work-up, the reaction mixture is poured

40 onto ice-water and extracted three times with methylene chloride.
The organic phase is washed with sodium bicarbonate solution,
dried with magnesium sulfate and concentrated. This gives 11.4 g
of crude product which is used for the next step without further
purification.
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10" 7109%&' () -(EVQ) NMol0BEZ &g tx-azXgLene | ( I7R0VAN( Y50 OBU @¥R' () - k! S10%C38 () - k!
s10%G G & (mﬂu@?m%&memmsm HOUEEd {9 -fromr-\-55! té 1 60PQYGERAG (s)crlNBion
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<Ljro\=!i: ef%ff)o 13 10 ‘Ggfg el o AOIE babcucl AR
& ()-M 10 perio ours Durlng dltlon, the color of the
solution changes from yellow to deep red and the solution becomes
viscous. The reaction is monitored by HPLC. For work-up,
initially 300 ml of water are added and then about 300 ml of
glacial acetic acid, until the pH has reached 5-6. During the
15 addition, the temperature increases to -10°C, and a yellow
suspension is formed. The reaction mixture is then poured onto
6 kg of ice-water and the residue that has formed is filtered off
with suction, washed with 5 1 of water and dried in a drying
cabinet at 30°C overnight. This gives 339 g of a light-beige crude
20 product which is freed from the impurities by suspension in about
3 1 of toluene at 80-90°C for 2 hours. After cooling, the product
is filtered off with suction and dried. This gives 276 g of
2-nitro-6-methyl-benzaldoxime.

25 Yield: 77%, m.p.: 190-192°C, purity (according to HPLC): 98%.
Example 13

Preparation of 2-methyl-6-nitrobenzaldoxime (variant B)

30
1200 ml of anhydrous DMF are initially charged in a 4 1 reaction
flask and cooled to -40°C. At this temperature, 336.5 g (4.56 mol)
of potassium methoxide (95%) are added and suspended with
stirring. A mixture of 300 g (1.92 mol) of 3-nitro-o-xylene (97%)

35 and 274 g (2.52 mol) of n-butyl nitrite (95%) is then added
dropwise at ~40°C over a period of 7 hours (if the mixture is
cooled accordingly, the duration of this addition can be reduced
as desired). The complete conversion of the starting material is
checked by HPLC. The reaction discharge is then added with

40 stirring, at from -5 to 0°C, to a mixture of 300 ml of water and
300 ml of glacial acetic acid. The reaction mixture is then
poured onto 6 kg of ice-water and the solid is separated off by
filtration and washed twice with in each case 500 ml of water.

45
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109&' *U"x@zX6YNC! ! 10980&' ( 10% ()- !9 109&' ) 10%
&j()_() )))A sof%tlon of 4.Y g (40 mmo{) ofy'-butyl nltrltéy(97%) égd 5 y °

(29 mmol) of 2-chloro-é6-nitrotoluene in 50 ml of dimethyl-
formamide is cooled to from -55 to -60°C, and a solution of 3.3 g

15 (29.5 mmol) of potassium tert-butoxide in 30 ml of
dimethylformamide is added dropwise at this temperature, over a
period of 20 minutes. The reaction is monitored by HPLC. For
work-up, initially water is added, and the solution is then
adjusted to pH 5-6 using glacial acetic acid. The product is

20 isolated by extraction with ethyl acetate. This gives 5.7 g of
2-chloro-6-nitrobenzaldoxime. lH~NMR (CDCli3): & = 8.00 (d, 1H);
7.84 (s, 1H); 7.76 (d, 1H); 7.52 (t, 1H).

Example 15
25
Preparation of 3-chloro-2-methyl-6-methylsulfonylbenzaldoxime

A solution of 12.7 g (119 mmol) of n-butyl nitrite (97%) and 20 g
{92 mmol) of 2,3-dimethyl-4-methylsulfonylchlorobenzene in 100 ml

30 of dimethylformamide is cooled to from -55 to -60°C, and a
solution of 16.8 g (147 mmol) of potassium tert-butoxide in 70 ml
of dimethylformamide is added dropwise at this temperature, over
a period of 30 minutes. The reaction is monitored by HPLC. For
work-up, initially 50 ml of water are added, and the mixture is

35 then adjusted to pH 5-6 using about 30 ml of glacial acetic acid.
The mixture is then poured onto 0.7 kg of ice-water and the
aqueous phase is extracted with methylene chloride. The organic
phase is washed with sodium bicarbonate solution, dried over
magnesium sulfate and concentrated. This gives 18.4 g of a

40 light-beige crude product which is purified by recrystallization
from about 30 ml of toluene.

Yield: 6.15 g (27%) of white crystals, m,p.: 164-168°C, purity
(according to HPLC): 100%
45
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gueous phase 1s extracted 1th methylene chlorld The organic
15 phase is washed with sodium bicarbonate solution, drled over
magnesium sulfate and concentrated. This gives 3.6 g of an oily
crude product (90% by HPLC) which can be purified by
recrystallization from toluene.

20 Yield: 1.22 g (27%), m.p.: 192-194°C, purity (according to HPLC):
99%

Example 17

25 Preparation of N,N-diphenyl-3-hydroxyamino-2-methyl-4-methyl-
sulfonylbenzamide

a) Preparation of the precursor

30

Ph
o N i
“Ph 0 N\Ph
CH, CH, -
35 —_— — 3
CH, CH, CH
S S ’
H.C H.C™ HSC-——ﬁI:O
40

5 g (3 mmol) of 2,3-dimethylthicanisocle and 7.6 g {33 mmol)

of diphenylcarbamoyl chloride are dissolved in 50 ml of

1,2-dichloroethane and, at room temperature, admixed with

4.8 g (36 mmol) of anhydrous aluminum chloride. The reaction
45 mixture is boiled at reflux for 3 hours and then poured onto

a mixture of ice and concentrated hydrochloric acid, and the

aqueous phase is extracted twice with methylene chloride. The
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N-diphenyl-2 dimethyl-4-methylthiobenzamide and 200 mg of
sodium tungstate hydrate in 50 ml of glacial acetic acid. The
mixture is stirred at room temperature overnight. For
work-up, the mixture is poured onto ice-water and extracted
with methylene chloride, and the organic phase is washed with

15 agueous sodium sulfite solution, dried over magnesium sulfate
and concentrated.

Yield: 7.4 g of N,N-diphenyl-2,3-dimethyl-4-methylsulfonyl-
benzamide, m.p.: 155-165°C
20
b) ©Preparation of N,N-diphenyl-3-hydroxyimino-2-methyl-4-
methylsulfonyl~benzamide

A solution of 0.7 g (6.9 mmel) of n-butyl nitrite (97%) and

25 2 g (5.3 mmol) of N,N-diphenyl-2,3-dimethyl-4-methylsulfonyl-
benzamide in 30 ml of dimethylformamide is cooled to from -55
to -60°, and a solution of 1.4 g (12 mmol) of potassium
tert-butoxide in 10 ml of dimethylformamide is added dropwise
at this temperature, over a period of 20 minutes. The

30 reaction is monitored by HPLC. For work-up, initially 10 ml
of water are added, and the mixture is then adjusted to
pH 5-6 using glacial acetic acid. The mixture is then poured
onto 100 ml of ice-water and the aqueous phase is extracted
with ethyl acetate. The organic phase is washed with sodium

35 bicarbonate solution, dried over magnesium sulfate and
concentrated. This gives 3.0 g of a partially crystalline
crude product, which is purified by silica gel chromatography
using the mobile phase toluene/acetone.

40 Yield: 1.0 g (46%), m.p.: 208-211°C.

45
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! {09y) S&109%HE (t)lm‘é} 9@)%@%& 3)9 Gfoégimwr(e)tmvﬁsmé;ﬂ@vz@% FOMPEEOT 0%R' (
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room temperature and the product is filtered off with suction.

This gives 5.1 g (79%) of product, purity 94% (according to GC).
15 Example 19

Preparation of 2-methyl-6-nitrobenzaldehyde

At 65°C, 14 g of 2-methyl-6-nitrobenzaldoxime (80 mmol) are

20 stirred in a mixture of 55 ml of 5% strength hydrochloric acid,
37 g of 37% strength formaldehyde solution, 50 ml of water and
100 ml of tetrahydrofuran for 24 hours. The phases are then
separated and the dark phase is extracted with methylene
chloride/water. The organic phase is dried with sodium sulfate

25 and concentrated. This gives 10.1 g of crude product, which is
purified by filtration through silica gel using the mobile phase
toluene.

Yield: 7.2 g (54%)
30
Example 20

Preparation of 2-methyl-6-nitrobenzonitrile

35 A solution of 16 g (150 mmol) of n-butyl nitrite (97%) and 7.7 g
(50 mmol) of 3-nitro-o-xylene (97%) in 50 ml of dimethylformamide
is cooled to from -5 to -10°C, and a solution of 11 g (100 mmol)
of potassium tert-butoxide in 50 ml of dimethylformamide is added
at this temperature, over a period of 1.5 hours. The reaction

40 mixture is stirred at room temperature for another 6 days. For
work-up, the mixture is poured onto ice-water and adjusted to
PH 1 using hydrochloric acid, and the aqueous phase is extracted
with ethyl acetate. The organic phase is washed with water, dried
over magnesium sulfate and concentrated. This gives 8.2 g of

45 product. The 2-methyl-6-nitrobenzonitrile can be purified by
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b) Process according to the invention
30

Z2=2Z
Z2=2Z

ﬁj

25

The reaction of 2,3-dimethylaniline with dimethyl disulfide
and tert-butyl nitrite is carried out similarly to the method
described in a) using the solvent methylene chloride, but Cu
powder is additionally added as catalyst. The reaction

35 proceeds uniformly to give the desired dimethylthiocanisole C.
It was not possible to identify the dimerization product A
and B by GC analysis.

Example 22
40
a) Comparative example

In the reaction of 2-(4,5-dihydroisoxazol-3-yl)-3-methyl-
aniline with dimethyl disulfide and tert-butyl nitrite

45 without catalyst, byproducts are formed. A mixture of A and B
in a ratio of 2:1 according to HPLC area percent is obtained.
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20 a) 355 g (3.44 mol) of tert-butyl nitrite and 250 g of copper
powder (3.9 mol) are initially charged in 1250 ml of dimethyl
disulfide, and a solution of 250 g (2.07 mol) of
2,3-dimethylaniline in 1000 ml of dimethyl disulfide is added
dropwise at 50-52°C. The mixture is subsequently stirred at

25 75-80°C for 1.5 hours. For work-up, the mixture is cooled,
filtered off with suction through kieselguhr, and the
filtrate is washed with saturated agueous NaHCO3; solution.
For the purification of the product, the organic phase is
separated by distillation. Initially, excess dimethyl

30 disulfide is removed at atmospheric pressure. 1446 g of
dimethyl disulfide (purity >97% according to GC) are
recovered. The residue is then subjected to fractional
distillation under reduced pressure (0.1 mbar).

o () -

35 Yield: 261.3 g (83%), purity according to GC 97.5%

b) 14.2 g (124 mmol) of tert-butyl nitrite and 2.5 g (40 mmol)
of copper powder are initially charged in 50 ml of dimethyl
disulfide, and a solution of 10 g (81 mmol) of

40 2,3-dimethylaniline in 50 ml of dimethyl disulfide is added
dropwise at 50-52°C. The mixture is subsequently stir;ed at
75-80°C for 1.5 hours. According to GC analysis, 100% of the
aniline has been converted into the desired
2,3-dimethylthiocanisole.
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Example 25
20 Preparation of 2-methyl-3,4-dimethylthiobromobenzene

14.8 g (129 mmol) of tert-butyl nitrite and 20 g of copper powder
are initially charged in 50 ml of dimethyl disulfide, and a
solution of 20 g (86 mol) of 4-bromo-3-methyl-2-methylthioaniline

25 in 100 ml of dimethyl disulfide is added dropwise at 50-55°C. The
mixture is then stirred at 50°C for 4 hours. For work-up, the
solid is filtered off with suction and the solution is diluted
with methylene chloride and extracted with dilute hydrochloric
acid. The organic phase is washed with saturated agueous NaHCO;

30 solution, dried over sodium sulfate, filtered off and
concentrated using a rotary evaporator. Excess dimethyl disulfide
is removed under oil pump vacuum.

This gives 19.7 g of a dark oil. The product can be purified by
35 trituration in methyl tert-butyl ether.

Yield 9.32 g (41%), m.p.: 70-73°C.

Example 26
40

Preparation of 2,3-dimethyl-4-methylthiobromobenzene

603 g (5.85 mol) of tert-butyl nitrite and 375 g of copper powder

(5.9 mol) are initially charged in 3000 ml of dimethyl disulfide,
45 and 761 g (3.75 mol) of 4-bromo-2,3-dimethylaniline are added

dropwise at 50-58°C. The mixture is then stirred at 75-80°C for

9 hours. For work-up, the mixture is cooled, the residue is
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15 a) Preparation of 2,3-dimethylthiocanisole

(=)

355 g (3.44 mol) of tert-butyl nitrite and 250 g of copper
powder (3.9 mol) are initially charged in 1250 ml of dimethyl
disulfide, and a solution of 250 g (2.07 mol) of

20 2,3=-dimethylaniline in 1000 ml of dimethyl disulfide is added
dropwise at 50-52°C. The mixture is subsequently stirred at
75-800C for 1.5 hours. For work-up, the mixture is cooled,
filtered off with suction through kieselguhr, and the
filtrate is washed with saturated agueous NaHCO3 solution.

25 For the purification of the product, the organic phase is
separated by distillation. Initially, excess dimethyl
disulfide is removed at atmospheric pressure. 1446 g of
dimethyl disulfide (purity >97% according to GC) are
recovered. The residue is then subjected to fractional

30 distillation under reduced pressure (0.1 mbar).

Yield: 261.3 g (83%), purity (according to GC) 97.5%

b) Preparation of 2,3-dimethyl-4-methylthiobromobenzene

35
510 g (3.33 mol) of 2,3-dimethylthiocanisole are initially
charged in 3 1 of glacial acetic acid, and a solution of
592 g (7.4 mol) of bromine in 1 1 of glacial acetic acid is
added dropwise at room temperature over a period of

40 three hours. The reaction is slightly exothermic. The
reaction mixture is stirred at room temperature for another
3.5 hours. The precipitate is then filtered off with suction
and the filtrate is admixed with 270 g of sodium acetate and
concentrated. The residue is taken up in 2 1 of

45 dichloromethane and washed twice with 2 1 of sodium
bicarbonate solution and twice with sodium chloride solution.
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strength drogen peroxide are added dropwise over a period
10 of 45 minutes to a solution of 182 g (0.78 mol) of
2,3-dimethyl-4-methylthiobromobenzene and 5.24 g of sodium
tungstate hydrate in 1 1 of glacial acetic acid. The reaction
mixture is stirred at room temperature for another two hours.
For work-up, the mixture is poured onto 7.8 1 of ice-water
15 and stirred for another 30 minutes. The white residue is then
filtered off with suction and washed three times with water.
The crystals are dried at 70°C under reduced pressure
overnight.

20 Yield: 195 g (94%), purity (according to GC) 100%.
d) Preparation of 3-bromo-2-methyl-6-methylsulfonylbenzaldoxime

272.6 g of sodium ethoxide (3.8 mol) are dissolved in 0.4 1
25 of DMF, and a solution of 400 g of 2,3~dimethyl-4-methyl-

sulfonylbromobenzene (1.52 mol) and 214.6 g (1.977 mol) of

n-butyl nitrite in 0.8 1 of DMF is added at from -20°C to

-15°C. Subsegquently, another 100 g of sodium ethoxide are

added. The reaction mixture is stirred at from -20°C to -15°C
30 for a total of 5.5 hours.

The mixture is poured onto 4 1 of ice-water and 0.4 1 of
glacial acetic acid and extracted with a total of 4 1 of
MtBE. The MtBE phase is washed with 1 1 of sodium bicarbonate

35 solution and twice with water. The agueous phases are
combined. The MtBE phase is concentrated using a rotary
evaporator and dried. The solution is concentrated and the
residue is dried using an oil pump.

40 Yield: 331 g (75%) of yellow-brown crystals, purity
(according to HPLC) 96.6%.
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11111103 5 solution of 50 g (171 mmol) of 3 romo—2-methyl -6-methyl-

sulfonylbenzaldoxime in 200 ml of dimethylformamide. Once the
reaction has started, a total of 23.3 g (171 mmol) of
N-chlorosuccinimide are metered in at 40-50°C. The reaction
mixture is stirred for another 30 minutes, until conversion

10 is complete according to HPLC. The reaction mixture is then
poured onto ice-water and the solid is filtered off with
suction, washed three times with water and twice with
n-pentane. The hydroxamic acid chloride is used moist and
without further purification for the next reaction. The solid

15 is dissolved in 250 ml of dichloromethane, and ethylene is
passed through the solution. With continued introduction of
ethylene, 20.3 g (200 mmol) of triethylamine are added
dropwise. The reaction mixture is stirred at room temperature
for about 72 hours, with repeated introduction of more

20 gaseous ethylene.

For work-up, the reaction mixture is washed three times with
water, and the solvent is stripped off. This gives 49 g of
brownish crystals which, according to HPLC, contain 90.6% of

25 product. The product can be purified by recrystallization
from 200 ml of isopropanol.

Yield: 31 g (57%) of white crystals, m.p.: 133-136°C, purity
(according to HPLC) 99.5%.
30

35

40
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where the substituents are as defined below:
Rl is hydrogen, C;-Cg¢-alkyl,
R? is C;-Cg-alkyl,
20 R3, R4, RS are hydrogen, C;-Cg-alkyl, or R4 and RS together
form a bond,
R6 is a heterocyclic ring,
n is 0, 1 or 2;
25 which comprises preparing an intermediate of the formula VI
30 VI
35

where R!, R3, R? and RS are as defined above, and subsequent
reaction to give compounds of the formula I.

2. A process as claimed in claim 1, comprising one or more of
40 the following process steps:

a) reaction of a nitro-o-methylphenyl compound of the
formula II

45
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an oxime of the formula III
10 OH
|
NN
R! NO, 111
15

in which the radical R! is as defined above;

20 b) cyclization of the oxime of the formula III with an
alkene of the formula IV

R R*
T>:::/ v
25 R
in which R3 to R5 are as defined in claim 1 in the

presence of a base to give the 4,5-dihydroisoxazole of
the formula Vv

30
Y
35
40 in which R! and R3 to R> are as defined in claim 1;
c) reduction of the nitro group in the presence of a
catalyst to give the aniline of the formula VI
45
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d) reaction of the aniline of the formula VI with a dialkyl
disulfide of the formula VII

15

R=—S§—S—R’ VII

in the presence of an organic nitrite and, if

appropriate, a catalyst to give the thioether of the
20 formula VIII
25 VIII
30

in which R! to R5 are as defined in claim 1;

€) bromination of the thioether of the formula VIII with a

brominating agent to give the bromothioether of the
35 formula IX
40 IX
45

in which R! to R5 are as defined in claim 1;
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where n is the numbers 1 or 2,
15 g) carboxylation of the isoxazole of the formula X in the
presence of a compound R6-OH (XI) and carbon monoxide and
a catalyst giving compounds of the formula I.
3. A process as claimed in claim 2, wherein the carboxylation in
20 process step g) is carried out in the presence of carbon
monoxide, a palladium catalyst, if appropriate at least one
molar equivalent of a potassium salt and if appropriate at
least one molar equivalent of a tertiairy amine of the
formula XIII
25 N(Re), XIII
in which one of the radicals R2 can be phenyl or naphthyl and
the other radicals R2 are C;-Cg-alkyl, are reacted with one
another [sic] at 100-140°C and at a pressure of 1-40 kg/cm2.
30
4. A process is claimed in claim 3, wherein the reaction is
carried out at a pressure of 5-8 kg/cm?.
5. A process as claimed in claim 3 or 4, wherein the reaction is
35 carried out at 110-130°C.
6. A process as claimed in any of claims 3 to 5, wherein the
catalyst used is a palladium(II) salt.
40 7. A process as claimed in claim 6, wherein the catalyst used is
bis(triphenylphosphane)palladium(II) chloride.
8. A process as claimed in any of claims 3 to 5, wherein the
catalyst used is tetrakistriphenylphosphanepalladium(0).
45
8. A process as claimed in any of claims 3 to 8, wherein the

potassium salt used is potassium carbonate, and an amine of
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15
and [sic] R7 is C;~C4-alkyl and M is hydrogen or an jalkali

metal atom.

12. A process as claimed in any of claims 1 - 11, wherein the

20 substituents are as defined below:
Rl is C1-C4-alkyl;
R2 is C1-C4-alkyl;
R3,R4,R5 are hydrogen or C;-Cg-alkyl;
25 R6 is pyrazol-4-yl which may be substituted by alkyl

groups and/or a hydroxyl group.

13. A compound of the formula III

OH
30 |
NN
=K NO, III
35
where R! is C;-Cg-alkyl.
40
45
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where the radicals are as defined below:
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A is nitro, amino or the group S-RZ;
15 Rl is hydrogen, C;-Cg-alkyl;
R? is C;-Cg-alkyl;

R3, R4, RS are hydrogen, C;~-Cg¢-alkyl, or R¢ and R® together
form a bond.

20 15. A compound of the formula X

25
X
30
where the radicals are as defined below:
Rl is hydrogen, C;-Cg~alkyl;
R2 is C;~Cg-alkyl;
35 R3, R4, R5 are hydrogen, C;-Cg-alkyl, or R¢ and R together
form a bond;
n is the number 0, 1 or 2.

16. A process for preparing compounds as claimed in claim 15,
40 comprising one or more of the process steps a)-f) set forth
in claim 2.

17. The use of compounds as claimed in any of claims 13, 14 or 15
for preparing compounds of the formula I.
45
18. A process for preparing compounds of the formula XV
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in which the substituents are as defined above with an
organic nitrite of the formula R-0O-NO, where R is an
aliphatic or aromatic radical, in the presence of a base, the

25 reaction being carried out at a temperature below -20°C in
the presence of a dipolar aprotic solvent followed, if
appropriate, by conversion of the oxime group ~CH=NOH in
formula XV into the corresponding aldehydes -CHO, nitriles
(-CN) or nitrile oxides (-CNO).

30

19. A process as claimed in claim 18, wherein the solvent used is

DMF.

20. A process for preparing thioethers of the formula XIX

35 (RY)s

XIX
|
40 R
in which the substituents are as defined below:
Rx is an inert radical,

45 m is a number from 0 to 5,
R?2 is C;-Cg-alkyl,
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22.

23.

NG KNy 200

59
which comprises reacting an aniline of the formula XX

(Rx),,

XX
NH

2
with a dialkyl disulfide of the formula VII

R*—S—S—R? VII

in the presence of a catalyst.

A process as claimed in claim 20, wherein the catalys
is copper powder or elemental copper.

A compound of the formula XV
Rl
(RX)m XV
C=NOH
H
X

in which the radicals are as defined below:

X is S(O)nRy,

Rl is hydrogen, C;-Cg¢-alkyl, halogen, C;-Cg-alkoxy,
Ci-Cg=-alkylthio,

Rx [sic] is an inert radical,

Ry {sic] is any radical selected from the group consi

t used

sting of

hydrogen, chlorine and bromine and located on the phenyl

ring in the position para to group X,
m is 1,
n is 0, 1 or 2.

A process for preparing compounds IX or X using one o
processes as claimed in claim 18 and 20.
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