- 9 SEP 2004 1 Method for Producing 7-(Pyrazole -3-yl)benzoxazol es The
invention relates to a process for preparing 5 - 9 SEP 2004
7- (pyrazol - 3-yl ) benzoxazol es of the formulal R4 R3 10 N\ 0O V 15 R6 in
which the variables RL - R6 are as deflined below (1) Rl is hydrogen,

Cl- C4-al kyl or Cl-C4-haloalkyl; 20 R2 is cyano, Cl-C4-alkyl,

Cl - C4- halMrshddyfor P@tlugng ZH(Roxrzole-3-@)bepdodaadleal koxy, Cl- C4-al kyl thi o,

Cl- C4- hal oal kyl thi o, Cl1-C4-al kyl sul finyl, Cl-C4-hal oal kyl sul finyl,

Cl - C4-al kyl sul fonyl or Cl1-C4-hal oal kyl sul fonyl; 25 R3 is hydrogen, hal ogen,
cyano, CIhesiavrptien melaGéshad omlgepcessRéot pritla@gry; RS is fluorine,

chl ori n® B+{pyyarol-B6/1RbengoRy £ RAC ¢ g&écﬁéﬁﬁdﬁlﬂ ¢ Cl- C6- hal oal kyl,

C2- C6- al kenyl, C2-C6- hal oal kenyl, C2-C6-al kynyl, Cl-C4-al koxy-Cl - C4- al kyl
C - C4-cyanoal kyl, Ci1-C4-al kylthio-Cl-C4-al kyl, (Cl-C4-al koxy)carbonyl

-Cl- C4-al kyl, C3-C8-cycl oal kyl, &% &8-Cg-cycl oal kyl - C1- C4-al kyl

C3- Ce-cycl oal kyl oxy -Cl1-C4-al kyl/ A%, " phenyl - C1- C4-al kyl , 4- to

7- menber ed heterocyclyl or @ oty - C1- C4- al kyl, where each

cycl oalkyl, phenyl and ¥ rng can be unsubstituted or may carry
one, two or three substituents<sel acfedt gndependent|y dfflone another 40
fromthe group consisting ofwycyapo, nitro, am no, hydroxyl, carboxyl,

hal ogen, Cl-C4-al kyl, Cl1-C4-h al kyl, Cl-C4-al koxy, Cl-C4-hal oal koxy,
Cl-C4-al kylthio. 7-(Pyrazol -3-yl)benzoxazoles of the formula | are

di scl osed in 45 WO 98/ 27090 an®B® WO 99/ 55702. These conpounds are highly

ef fective herbicides. - 9 SEP 2004 2 1In the prior art, their preparation
iH;Ndigcr linedhséRrdieNFakh @F1 e HPY! RZ Ure3a¥! 48P Add881,9f the formula 1115

R! 1is hydrogen, C,-C4-alkyl or C1-Cs-haloalkyl;

20 R? is cyano, C;-Cj-alkyl, C1-C4-haloalkyl, C;-C4-alkoxy,
C1-C4-haloalkoxy, C;-Cy~alkylthio, C1-Cs-haloalkylthio,
C1-Cs-alkylsulfinyl, C1-Cs4-haloalkylsulfinyl,
C1-Cs-alkylsulfonyl or C1-C4~haloalkylsulfonyl;

25 R} 1is hydrogen, halogen, cyano, C1-C4-alkyl or C1-Cs-haloalkyl;

R¢ is halogen;

R®> is fluorine, chlorine or cyano;
30
R® is hydrogen, C;-Cg-alkyl, C:1-C¢-haloalkyl, Cp-Cg-alkenyl,
C:2-Cg-haloalkenyl, C;~Cg-alkynyl, C1-C4-alkoxy-C;=Cy-alkyl,
C1-C4-cyanoalkyl, C;-Cy-alkylthio-C;-Cy4-alkyl,
(Cl-C4-alkoxy)carbonyl—cl-c4—élkyl, Ci-Cg~cycloalkyl,

35 C3-Cg-cycloalkyl-C;-C4~alkyl, C3-Cg-cycloalkyloxy-C;-C4-alkyl,
phenyl, phenyl-C;-Cg4-alkyl, 4~ to 7-membered heterocyclyl or
heterocyclyl-C,-C4-alkyl, where each cycloalkyl, phenyl and
heterocyclyl ring can be unsubstituted or may carry one, two
or three substituents selected independently of one another

40 from the group consisting of cyano, nitro, amino, hydroxyl,
carboxyl, halogen, C;-Cg-alkyl, Ci1-Cq~haloalkyl, C;-Cy4-alkoxy,
C1-C4-haloalkoxy, C;~Cg~alkylthio.

7-(Pyrazol-3-yl)benzoxazoles of the formula T are disclosed in

45 WO 98/27090 and WO 99/55702. These compounds are highly effective
herbicides.



where initially the amno group in the aniline Ill is converted, é;f
di azoniuminternedi ate, into an azide group. This azide is then reac 2006
with a carboxylic acid R6-COOH to give the 15 benzoxazole of the fornula I.
Here, it is possible, on the one hand, to react the azide directly with
the carboxylic acid to give the benZoxazoIe Al ternatively, the azide can
be react el tie PranT orffanitdedyl pombartviod e gésexibeidasaastirdqitiremaci d
ester i nBe(pytizale’-yhmrcdrinespondiitg forhuds oxyr 3- pyrazol yl aniline, 20
which is then cyclized with a carboxylic acid R6-COOH or a derivative

t hereof to give the benzoxazol e. These preparation processes are highly
probl emgtic, since azides can déﬁoﬁﬁose £xplosively (see, for exanple,
Houben- Véyl 25 Met hoden der o Chem e [ Met hods of organic

Chem stry], Vol. 10/3, Geor g ) e ¥¢rlag Stuttgart, 1965, p.782).
Moreover, in the presentRcas- e‘comwer5|on of the az fﬁii nto the target
conpound | proceeds with insu ci enl yFéRés and with thL drmation of

nuner ous byproducts. The r al of the byproducts 30 is conplicated and
in sone, cases problematic or not possible. G A Kraus et al., Tetrahedron
41 (19%%), 2337-2340, describe the preparation of 3,5-dibronoorthoqui none
di azide froma benzoxazole derivative. The benzoxazol e derivative is
prepar ed whereedaitballof t38 Rmﬂnéidﬂdupbi@niﬁﬁxﬁhiﬂhhédfil'ﬂ% EBHV &xence of
sodi um hygid deqgiigon Ak DHEEFReSlaOPRRES PP A 5g% X g%gsphor' c

d T d 5096
Hosor] f% iR F oapoehdHoRe el gt thﬂcf)‘?n)%‘rﬁ Bhe of 40
t hi oca d%?éﬁPP‘Fa% I8 ERTBH IR dz0HBES Ghts st Ressdmeor SPokhefone

ort ho- |od‘tﬂ§'é1n25ﬁ|¥¢§j=tetihﬁt a8z de) gpctly witdn tdragetipoxyl icheci@riesence of
copper i aivée th@ubenmpiakele eaklieamaeivdby, the azide can be reacted

N]:(Z l Odﬁflt(ﬂnhh)ofbdﬁbﬁ%hiﬁﬁi@@l&&yﬁb%ﬂ% n»'ﬂaseél??lﬂ%ci Qcié}eestggres?nce
of equi S e, ar, excess o
ol T, S iR WS TGl BT )
7009- 701 Eserveaeq FESHS %@t‘fl&ﬁ‘ Bf c?"g’fc(’ﬁ' Harhagyd R®-COOH or a
phosphlnﬁk¥ﬁ§?ﬁb¥ﬂtﬂﬂﬁfﬁ?ngﬁeﬂlqﬁoﬁ@eoPeQ#R¥3§§é9enent|oned processes

descri bes the preparation of 5 heterocyclically substituted benzoxazol es.

The nunb@hest préystratient sredessee phenyighlyngreblSRizexazohee iszikkyited to
2. It iscan abiskdosel ekp foﬁ\fe&gnt(seavgfw %&ahsler qafc%&%nang}fceis f‘i’(r) an
repar
22| y %yngl&hégggcmg% 03'3%}'%)&%% @éﬁg‘\%e &l?r? tﬂ t %n§°ohf%'5’t5tlr§]achl eved
by a prodBes 1 YniCERTI5 BN YeSLen, Starieagty| 34 ad58) - tHrrepueRul a ||
in the present case, the conversion of the azide into the target
compound I proceeds with insufficient yields and with the
formation of numerous byproducts. The removal of the byproducts
30 is complicated and in some cases problematic or not possible.

G.A. Kraus et al., Tetrahedron 41 (1985), 2337-2340, describe the
preparation of 3,5-dibromoorthoquinone diazide from a benzoxazole
derivative. The benzoxazole derivative is prepared by reaction of

35 2,4,6-triibromoacetanilide in the presence of sodium hydride and
an excess of copper bromide, in hexamethylphosphoric triamide.

W.R. Bowman et al., Tetrahedron Letters 23 (1982), 5093-5096,
describe, in the course of their studies on the conversion of

40 thiocarboxanilides into benzothiazoles, also the conversion of
ortho-iodobenzanilide into 2-phenyl-1l,3-benzoxazole in the
presence of copper jiodide.

During the reaction of

45 N-(2-iodophenyl)-N-methyl-a-diethoxyphosphinyljacetamide in the
presence of equimolar amounts of sodium hydride and a two-fold
molar excess of copper iocdide, T. Minami et al., J. Org. Chem. 58



15 20 G NH X 11 0 in which the variables RL - R6 are as defined ab v&aﬂﬁi
Xis bromne or iodine, is reacted with a base in the presence of a2 P1004
transition nmetal conpound of subgroups Vila, VIlla or ib of the Periodic
Tabl e of the Elements. Accordingly, the present invention relates to a
process for reparing 7-(pyrazol-3-yl)benzoxazoles of the formula | as 30
defi ned abb%%f) -\Mﬂ"@ﬁ-g%%r jakservedcthafarmatigh oo 8-y dazthe®yry| ) ani | i de of
t he fornubbesphigyldekthellizbeesazoiéh a base in the presence of a
transition netal conpound of subgroup Vila, Villa or Ib of the Periodic

Tabl e of g, HeTRR! Shovideli¥hed fOSRANAL Qlatha Lorqul o L., 38 The organi c

nol ecul g [o! etl eslmenggone | ntt e, def1niti OE 0

R3, R4, P RE13F245Y SHRSEATETER PRRAAZPkST: THeRYPRF Mot er ocyclic
rings areSeRitiddenss ebriphe PHEnYLnaing difabenporaaals daslfitere tiondi vi dual
group nenbers. Al 40 hydrocarbon chains, i.e. all alkyl, haloalkyl,
phenyl al kyt ,is eitcbageky | ot ke, pRbikéney ink@heabk oy prabkib tdighocess for

hal oal kyl thi . al ky j Y o I iyl al fonyl . .

nal oal kyl 2 %ﬁnﬁ"gké%%ij‘%l ey SRR caBuel ¥ sneebniia DR whicn
cor r espondt nagn%i APFEETS altgréﬁra‘éc?]cd%ls, such as al koxycarbonyl, 45
phenyl al kyl -, cycl oal kyl al kyl, al koxycar bonyl al kyl, etc., can in each case
be strai g¥e -telve Movnd bristchdds obpra tilseaphidved b@naGorddessedahwEaSe

i ndi cat esa thealessi-pberdawoIberydf aiidenodt on® fdimulge TP SEP21104 4  group.
Hal ogenat ed substituents preferably carry one, two, three, four or five

I dentical or different hal ogen at4om§. The term hal ogen represents in each
case flUorine, chlorine, brom ndoR’ iogine. 5 Exanples of other neanings
are: Cl-C4-al kyl: CH3, C2H5, n (CH3) 2, n-butyl, CH(CH3)-C2H5,

ZAfal oal kyl : a Cl-C4-al kyl radical as
QFNLU|1| y substitut ed(lq:y) fluorine,
foR exanpl e CH2F, CHF2, CF3, CH2C1,

CH2- CH(CH3) 2 and C(CH3) gs..

mentioned above which is pa

chlorine, brom ne and?e.r\ | od¥'ne)

di chi oggnethyl,  trichl of or hyf
0

in which the variables R! - Rf are as defined above and X is
bromine or iodine, is reacted with a base in the presence of a

25 transition metal compound of subgroups VIIa, VIIIa or Ib of the
Periodic Table of the Elements.

Accordingly, the present invention relates to a process for
preparing 7-(pyrazol-3-yl)benzoxazoles of the formula I as

30 defined above, which comprises reacting a
2-halo-3-(pyrazol-3-yljanilide of the formula II as defined above
with a base in the presence of a transition metal compound of
subgroup VIIa, VIIIa or Ib of the Periodic Table of the Elements,
to give a compound of the formula I.

35
The organic molecule moieties mentioned in the definition of the
substituents R!, R?, R3, R4, R5 and RS or as radicals on
cycloalkyl, phenyl or heterocyclic rings are collective terms for
individual enumerations of the individual group members. All

40 hydrocarbon chains, i.e. all alkyl, halocalkyl, phenylalkyl,
cycloalkylalkyl, alkoxy, haloalkoxy, alkylthio, haloalkylthio,
alkylsulfinyl, halcalkylsulfinyl, alkylsulfonyl,
haloalkylsulfonyl, alkenyl, haloalkenyl and alkynyl groups and
corresponding moieties in larger groups, such as alkoxycarbonyl,

45 phenylalkyl-, cycloalkylalkyl, alkoxycarbonylalkyl, etc., can in
each case be straight-chain or branched, where the prefix C,-Cy in
each case indicates the possible number of carbon atoms in the



‘15 chlorof luoromethyl, dichlorofluoronethyl, chlorodifluoro- nethyl
2-fluoroethyl, 2-chloroethyl , 2-bronpethyl, 2-iodoethyl, 9 SEP 2004
,2-di fluoroethyl, 2,2,2- trichuoroethyl, 2-chloro-2-fluoroethyl,
chloro-2, 2-di fluoroethyl, 2,2-dichloro-2- fluoroethyl,

2, 2- trlchloroethyl C2F5, 20 2-fl udropropyl, 3- quoropropyI

2. di f | UBFIR-ofiHLOTEDa RG] SUPES bpe vy IPrefeTably qatapy bne 3-told, orapeeopy| |

3- d|chIt@QHMOGpihve21¢ﬂnnm@pﬂopyldlfﬁdnenmopatmgén atdms. Srﬁélﬂgﬁmoropropyl

3,

, 3, 3- 111 cdllcyedpirepyésents? id, adh TadfReHiabl ¥od ORIHARY: ne ! erPthﬁrIlnléOEQpr opyl,
5 1- quoiéagﬂghyl 2-fluoroethyl, 1-chloronethyl-2-chiorbe

1- bronngethyl - bronoet hyl , 4- quorobutyI 4-chl orobutyl, 4 br omobut yl and
nonafluorobut% Cl- C6- aIkyI Cl- C4-al kyl as nentioned above and al so, for
30 exanpl B*aMPi68nPE| OtherBeAPERTE AT :2- et hyl butyl , 3- met hyl but yI

2, 2-di net hyl propyl, 1-ethyl propyl, n-hexyl, 1,1- dlnethylpropyl

1, 2- dlnethylanopylalk :mekhy|hs tyﬁ_ r tay (I hylpentyl

4- et hyl pent )@H(CH%, lcicjill; g%ﬁﬁ p:cll O?Yglféﬁ, E%’B%ly?b%%qé di et hyl butyI
35 2. 2,41 met hyl b ks 336 et hyl butyl, 1-ethyl butyi,
2- ethyf utyl, 1,1, 2 trlnethylpropyl 1 2, 2-trimethyl propyl,

1- et hyl - 1= nethyfFerRadpalbyl: 18 dingh-2lkmt Apdpeabyds mensfened|abavet hyl

et hyl , n-propfich isrpartniladfipyor fuldyt ghpsdiduwidreyhylesiide, Nn- pentyl or 40
n-hexyl; O - @hibeling) kytomineCin@fondonkinepdi 8l fas BRAHH QNRG,AbOME., Whi ch
i's partiallycgg fadby, SRt dhech Py, U8R O, metiglor' ne, - br 8 ne”dfd/ or

di t d d
ég Eze aloallgfh;iErgg é%é%ﬂglflﬂﬁ iﬂ? meé%y P8$§g§%1§£§93;0-5 br ono- 1

pentyl, 5-i d§§hY! e% uorgeghyl ¢ rQﬂl?lleFﬁe Bjentybromegthydaf | uoro - 9 SEP
2004 5 pent >7I'106°¢ﬂinc§lrro2lr2hék&luor@%hhfbr 02 12 ety f luGedetoyn, | - hexyl |

6- - i 0do- | - heRykhl6ré-B-Alubchéehyl, 2hekybrer2 cta@qeaﬁbmamxyl

phenyl - C1- mzahkaichmﬁﬂ&oMﬁt Byi 2&:&%%&8&{% 2

1- phequjpropglfyhor 6% R Qﬁor 3% é 6 ¥nyl but - 1- yI
2-phenyl but - %éﬁal Ibu{f%_ > e Lporserapy henyl but - 2-yI |
2- phenyl but - 22yl °rﬁP Fhé°9?Pr°PY ’

1- phenyl met hyk t'ﬁ“ih];ﬂmPr?ther?;ﬂ%!“ﬁ?ﬁ?ldrre@h?mmhpllogml.or

1- phenyl met hyl pr dptrifluoreprepyl.eB3abl §-teivhlloropraeyphenyl et hyl ; -

het erocycl yl 2¢2; T43 d-pghtabhbi@fapeweyy| nBdgudfiudrbpisgcycl yl - ethyl,

2- het eysocycl yl el ivtomeknRel 8L LLMFI0L Ry PP~ oot loromethyl - -2-chloroethyl,

l1-bromomethyl-2-bromoethyl, 4-fluorocbutyl, 4-chlorobutyl,
4-bromobutyl and nonafluorcbutyl;

2
2-
2
2,
2
3
2

- C1-Cg-alkyl: C;-Cg-alkyl as mentioned above, and also, for

30 example, n-pentyl, l-methylbutyl, 2-methylbutyl,
3-methylbutyl, 2,2-dimethylpropyl, l—ethylpropjl, n-hexyl,
l,1-dimethylpropyl, 1,2-dimethylpropyl, l-methylpentyl,
2-methylpentyl, 3-methylpentyl, 4-methylpentyl,
1,1-dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl,

35 2,2-dimethylbutyl, 2,3-dimethylbutyl, 3,3-dimethylbutyl,
l-ethylbutyl, 2-ethylbutyl, 1,1,2-trimethylpropyl,
1,2,2-trimethylpropyl, l-ethyl-l-methylpropyl or
l-ethyl-2-methylpropyl, preferably methyl, ethyl, n—propyl,
l-methylethyl, n-butyl, 1,1-dimethylethyl, n-—pentyl or

40 n—hexyl;

- Ci1-C¢-haloalkyl: a C;-Cg-alkyl radical as mentioned above
which is partially or fully substituted by fluorine,
chlorine, bromine and/or iodine, i.e. for example one of

45 the radicals mentioned under C;-Cs-haloalkyl, and also
5—fluoro—l-pentyl, 5—chloro—l-pentyl, S—-bromo—l—pentyl,
5-iodo—l-pentyl, 5,5,5-trichloro—-l—pentyl, undecafluoro-



2- heterocycl yl prop-1-yl, 3-heterocyclylprop-1-yl, 1-hetero 15 - 9 SEP 7004
cyclyl but-1-yl, 2-heterocyclyl but-1-yl, 3-heterocyc|y|- but-1-yl,

4- heterocycl yl but-1-yl, 1-heterocyclyl but-2- yI 2- heterocycl yl but - 2-yl
3-heterocycl yl but-2-yl, 3-hetero- cyd beut 4- het erocycl yl but - 2- yI

I t er.oc Ineth | -1 -methyl eth-1-yl or 20
i Egtggggl %,QE}EQ Pé"raotg'ufrxl'l—lb?’@‘f%ew éﬁf:éfﬂ% % ylﬁé?’-ffilﬂo—lohexyl
2- heterocyclyﬁe%ﬂ§$L émo CﬁtQ?F%ﬂch}Prof}ﬁhﬁxyllOCyd@dﬂndﬁihprohexyl
2-cyanoet hyl, 1-cyanoprop-1-yl, 2-cyanoprop-1-yl, 3- cyanoprop 1-yl, 25
1- cyanobut- 1- phensm-aayaﬁwmeﬂ Yenzpt CYIa-liﬂxlé‘ﬁSriétB{ 1, pﬁgﬁgg 1- yl
1- Céﬂgohuttﬁ Ylphen ég‘ C}(f yi_, g%g %&%ﬁ) g fl a0 -
é1(04 ﬂﬁxy Y?gg‘ @ﬁa Q-Pﬁemlz%rl-yw( CHB) C2H5r
OCH2- CH( CH3) 24 oPheRyXBHE T3~V br elf-éahsﬁwbm%-yl o@zplsenxokb@eae@&B) 2:
Cl- C4- hal oal kéxphery 10ut€2-pl k odepheagibat - Hey Inent pheeel ndtdyeet 851 Whi ch is
partially or i%ﬂehys.ub&hylm%&h‘yl&ﬂoilﬂe,orch &é@mé&g&?&?%%ﬁ a3,

i odi negpi . €. ﬁ?}?F (Fﬁg ;%
chlorofluoron%thoxy, di ch 5t o né¥% ‘chi orodi fl uor omret hoxy, 2-f

| uor oet hoxy, . 2-chl or get hoxy, 2-bronoet hoxy, 2-iodoethoxy, 40
2, 2-di f I udr oebHBEPCYS 1P X y1Gsrabkpkt AGtprocye Linetdy?, f 1 theteephgayyl-
2- chl or 0- 2, 2-&ftitluo2obehexgcycly ety thl bitet2rbtyorgitexy -yl ,
2,2, 2- tr|chIo@&nﬁﬂarnyycliiﬁfbp-12yiLLgﬁﬁgﬂg&@gygl ﬁb{dﬁu&ngrOfEngero_
Z’hf di 15 Uor ORE ARGKu - 2-ixd'zuhueaeae tzing SR s opoxy
chl or opr opox :
, 3, 3- IF'.)I‘I PI ué%ug‘%r o§ox Q%%QF??% 511 thpg gte‘p l%’iylb 2-yl,
' 2.3, 3,3-pe —<s RteroeyCli-2oyR) udrketero- SEP 2004
et hoxy, 1- ?KB%&@PPtzztﬂﬂn)ﬂU@FHGR?CYqLKQDHZBE}YIL-Uﬁmﬂmerbmyqaylmethyl—
f1 uor obut oxgth-4-ghl ol eirtterorycly hrermldui ouigt ¥ levhenall ugy obut oxy,
referably Odmtewﬁalyme&hwf@éﬂ»wﬁ”ebbefarablg |hQEQﬁ6%#%iSG_f&FE%,€PXY or

2,2,2-trifl4don0ekhe &lA! kyl t hi o: ,
SCH(CH3) 2, n- b&ty%?h%(%cy éﬁ%ﬁ% C2H5r SCH2- CH(CH) 2 or  SC( CHB) 3,

preferably SCH3 or SC2H5; 10 Cl-C4-hal oal kylthi o: a Cl-C4-al kylthio radical
as nenti oned SY2BQvEI H-@RkYL: ﬂ%ﬁFNallyciﬁnqﬁihvyrs%dﬁxﬂnpstbnlby f1 uorine,
l-cyanoprop-l-yl, 2-cyanoprop-1-vl, 3-cyanoprop-1-yl,
25 l-cyanobut-~1l-yl, 2-cyanobut-l-yl, 3-cyancbut-l-yl,
4-cyanobut-1-yl, l-cyanobut-2-yl, 2-cyanobut-2-yl,
3-cyanobut-2-yl, 4-cyanobut-2-yl, 1-(CH;CN)eth-1-y1,
1-(CH2CN)-1~(CH3)eth-1-yl or 1-(CH;CN)prop-1-yl;

3,3
2
6
4-
P
5

30 - C1-C4-alkoxy: OCH3;, OCzHs, n-propoxy, OCH(CH3)2, n~-butoxy,
OCH(CH3)-CHs, OCH;-CH(CH3)2 or OC(CH3)j, preferébly OCH4,
OC,Hs, or OCH(CH3)3:

- Ci-Cs-haloalkoxy: a C;-Cy-alkoxy radical as mentioned above

35 which is partially or fully substituted by fluorine,
chlorine, bromine and/or iodine, i.e. for example OCH,F,
OCHF,, OCF3, OCHCl, OCH(Cl),, OC(Cl)a, chlorofluoromethoxy,
dichlorofluoromethoxy, chlorodifluoromethoxy, 2=fluoroethoxy,
2-chloroethoxy, 2-bromoethoxy, 2-iodoethoxy,

40 2,2-difluorocethoxy, 2,2,2-trifluoroethoxy,
2-chloro-2-fluoroethoxy, 2-chloro-~2,2-difluorocethoxy,
2,2-dichloro-2-flucroethoxy, 2,2,2-trichloroethoxy, OC;Fs,
2-fluoropropoxy, 3-fluoropropoxy, 2,2-difluoropropoxy,
2,3-difluoropropoxy, 2-chloropropoxy, 3-chloropropoxy,

a5 2,3-dichloropropoxy, 2-bromopropoxy, 3-bromopropoxy,
3,3,3-trifluoropropoxy, 3,3,3-trichloropropoxy,
2,2,3,3,3-pentaflucropropoxy, OCF;-C3F5, 1~(CH3F)-2-fluoro-



chlorine, brom ne and/or iodine, i.e. for exanple SCH2F, SCHF2, SCH2C1,
SCH(Cl )2, SC(d)3, SCF3, 15 chl orofl uoronethylthio, - 9 SEP 200¢
di chl orof  uoronet hyl thi o, chlorodifl uoronethylthio, 2-fluoroethylthio,
2-chl oroet hyl t hi o, 2-bronpet hylthio, 2-iodoethylthio,

2, 2-di fl uoroethylthio, 2,2,2-trif|uoﬁoethylthio, 2-chl oro- 2-f

| uor oet hyl t hi @choxyehllof @H£ 13 -d-¢h Lor @sthoxlyt hi o( CBr) ~2-bromoethoxy,

2, 2-di chl or o-2-fllusaobetéwy t li-ehl3rdbRtoty,i albebResdivdinice, SC2F5i 2-f

| uor opr opyl t m&maf:iuBrbH@tE&Ef OR¥LEDE Op1 2 o, f | 0- propyl t hi o,
C{thg chl or opr opyl t hi o,

2, 3-di cl uor opg Ioropro

2,3-dic Iorop oztpél %Ekﬂmﬁg NSRSt of '%P il°{'5,°rl.‘)"r"d’ﬁ’d‘p‘fr85y|th| o, 3,3, 3-
tricluo oprop‘{r 5“515“%‘?? tBOXYF chi or opr opyl t hi 0, SCH2- C2F5, SCF2- C2F5,

1- (CH2F) - 2-fl uor oet hyl t hi o, 1-(CH2C1) - 2-chl oro- et hyl t hi o,
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30 chlorodifluoromethylthio or 2,2,2-trifluoroethylthio;

met hyl pro

- Ci1-C4-alkoxy-C;-Cy-alkyl: C;-Cy-alkyl which is substituted by
Ci-C4~alkoxy as mentioned above, i.e. for example CH;-OCH;,
CHy-0C2Hs, n-propoxymethyl, CH-OCH(CHj3)z, n-butoxymethyl,

35 (1-methylpropoxy)methyl, (2-methylpropoxy)methyl,
CH;-0C(CH3)3, 2-(methoxy)ethyl, 2-(ethoxy)ethyl,
2-(n-propoxy)ethyl, 2-(l-methylethoxy)ethyl,
2-{n-butoxy)ethyl, 2-(l-methylpropoxy)ethyl, 2-(2-methyl-
propoxyj)ethyl, 2-(1,l-dimethylethoxy)ethyl, 2-(methoxy)-

40 propyl, 2-(ethoxy)propyl, 2-(n-propoxy)propyl, 2-(l-methyl-
ethoxy)propyl, 2-(n-butoxy)propyl, 2-(l-methylpropoxy)propyl,
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45 propoxy)propyl, 3-(2-methylpropoxy)propyl, 3-(1,l-dimethyl-
ethoxy)propyl, 2-(methoxy)butyl, 2-(ethoxy)butyl,
2-(n-propoxy)butyl, 2-(l-methylethoxy)butyl, 2-{n-butoxy}~-
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30 2-(2-methylpropylthio)butyl, 2-(1,1-dimethylethylthio)butyl,
3-(methylthio)butyl, 3-(ethylthio)butyl, 3~(n-§fopylthio)-
butyl, 3-(l-methylethylthio)butyl, 3-{n-butylthio)butyl,
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t hyl - but -B-merthlylpent 23-athyl-put - i-mhgbm&f&dlﬂwt 2-n‘i‘e!°ch}1¥'
t hyl but - 3- ;fﬁ'm:'—"l)%n 1-yl1 23k ORY Tid dQR%

¥ —me -
TRl e

th | pr. o n-
#eﬁtrgneg gEoV %ﬁﬁgﬁg i? 7&FFPaFT§;«3ﬂ Lafipeuddutrarer-bywlf| uori ne,
chlorine, brdhm? SlmﬁﬁHV%H“qﬂédPﬁel-Ylma1-ﬂcdl@&tﬁnﬂhatzleém{i4ym:henyl 30
2- chIoroaIIyI1 33dgmpohpkiutH2 ~efl; B-yi cHl, O-aihé yHy1bud -~ 3= 6h£iﬂy1roallyl
2,3,3-trichl @r,aahb.méthyﬁm&-dl.ehl.mplbutz-g gm(éthﬁblgq:ogm Iyl 1 3- br onal | yl,
2, 3-di br 0m)a|2| )BLci:ﬁe@h}d!ﬂ?{tQQQ@hli’lyl ’23 3&{.\#- eriaklﬁrll' |
ng thi;H (rjlmib%t 3%%9%{;11,]]%%&% ’Yﬁ'b ¥ 318 nzb%ft-lryﬁm 2
ﬁ bgt 2yyn 1- Fth?i“b Lritleng A=yl y|1-€1’f éHFt123ﬂm-3-y|1, l-naqchem--l yn 4-yl
n- pent - 1- yn- BU§r3-e0pleritl, 2 2yathylhut-A6en- perit,- 2-ghhflipit-2repediy2- yn- 5-yl
3-met hyl but - 2~phhglidt-3-@nretiy) Autl, 2~y pimetHylpopeX=dnyh; y! ,
n- hex- | - yn- 31ykthyn- hawethyYprdpyd -en2109x; 114@111?1%%&&],&){::&!?-&)’ !
n-hex-2& yn- 11¥ki 8 "Xty 02 dndi ny 1B BEX3 254! 37y
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3- et
1, 1-di
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2, 3-di
3, 3-di
1-eth
2-
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- Cz-C¢-haloalkenyl: C;-Cg-alkenyl as mentioned above which is
partially or fully substituted by fluorine, chlorine, bromine
and/or iodine, i.e. for example 2-chloroethenyl,

30 Z2-chloreoallyl, 3-chloroallyl, 2,3- dlchloroallyl
3,3-dichloroallyl, 2,3,3-trichloroallyl,
2,3-dichlorobut-2-enyl, 2-bromoallyl, 3-bromoallyl,
2,3-dibromoallyl, 3,3-dibromoallyl, 2,3,3-tribromoallyl and
2,3-dibromobut-2-enyl;

35

- Cz-Ce~alkynyl: ethynyl, prop-l-yn-1l-yl, prop-2-yn-1-yl,
n-but-l-yn-l-yl, n-but-l-yn-3-yl, n-but-l-yn-4-yl,
n-but-2-yn-1-yl, n-pent-l-yn-1l-yl, n-pent-l-yn-3-yl,
n-pent-l-yn-4-yl, n-pent-l-yn-5-yl, n-pent-2-yn-1-yl,

40 n-pent-2-yn-4-yl, n-pent-2-yn-5-yl, 3-methylbut-1-yn-3-y1,
3-methylbut-l-yn-4-yl, n-hex-l-yn-1-yl, n-hex-l-yn-3-y1,
n-hex-l-yn-4-yl, n-hex-l-yn-5-yl, n-hex-l-yn-6-yl,
n-hex-2-yn-1-yl, n-hex-2-yn-4-yl, n-hex-2-yn-5-yl,
n-hex-2-yn-6-yl, n-hex-3-yn-1-yl, n-hex-3-yn-2-yi1,

45 3-methylpent-l-yn-l-yl, 3-methylpent-l-yn-3.yl,
3-methylpent-l-yn-4-y1, 3-methylpent-l-yn-5-yl,



n- hex-2-yn-6-yl, n-hex-3-yn-1-yl, n-hex-3-yn-2-yl, 45
3- et hyl %ent -1-yn-1-yl, 3-nethylpent-1-yn-3-yl, 3-nethyl pent-1-yn-49y§EP 7004

3-nmet hyl pent-i-yn-5-yl, - 9 S E P 2004 11 4-nethylpent-1 -yn-1-yl,
4- et hyl pent - 2-yn-4-yl or 4-nethyl pent-2-yn-5-yl, preferably
prop-2-yn-1-yl: - C3-CB-cycl oal kyl : ¥}cl opropyl, cyclobutyl, cyclopentyl,

5 cycl ohexyl, 4clp%¢lufi@mnyl-lernﬁwlooet-méthyllﬁirtcaayucé.qall ¢! - Cl - C4- al kyl :
cycl opropyl neukwéthylbeamowmoww byéfeﬁat%c FQB%O@%}@H*‘
1-cycl opropyl prop-1 2- cyclopropylprop 0 cyclobropylprop 1-yl,

1- cycl opr opyl Ut 1 ycIo Ib t cycl opropyl but-1-yl,
4- C§C| oproggl é?loiﬁi}f}d 8§$ 2°‘y’¥l°12‘“§&lcl SBESRBANtYRUL - 2- yI |
3-cycl ogropylﬁlﬁ Py L, 3CRGEINEPLY P?éLFEYCZ—OpICtylA cycl opropyl but - 2-yI,

1- (cycl opropyl nethyl )eth-1-yl, 15 1-(cycl opropyl rret hyl ) -i - (et hyl )eth 1-yl,
1- (cycl op# opyd:;-cgeéfkyiaar}@p_cl.ym,.aq_ 1ot&yﬂl }plycl obut yl et hyl ,

2-cycl obut yl et hy) clo},rsgsgimghy' ere egxc iy

3-cycl obut yl Jf cl} ]lo¥>rb bovt cglcl obut yl but - 1- yI

3- cycl obut yl but =t H u?’ PF PY1PEORIcNebut yI but - 2- yI |
2-cyc|g But yI ptncysl °§’F°PY§2rd3PC'I3~OH tyl'melQPVDPYBdeJ-Q'butyl but - 2-yl,

4- cycl obut yl -24yclepybpy Ibyteylelydbulydyivpy bpel hutl-1dya , 1- (cycl obutyl

met hyl ) - 1- l(mﬁcﬁePhoﬁamut-lEQEYginbbgs bl Yleyciopropy1-

cycl opent yl masdpls-v1- cy % 1CY X (j}? '

lycycl opentqug ?p__ i %( ﬁ?f’gl ogn{/ e, §B oéﬁpm%%tp\é 8?’2 Wyl prop- 1-yl ,
1- cycl ppent yl 1t E ht {1 LCY5aPPIoRy Imeshyd d e bbmin¥l but - 1- yI |

4- cyclggentyllbdlcyfl propxiuﬁt;gy beht ekbyl peth- 1'2’—10yél-()1a:e¢ﬂzqdrb9v12 yl,

3- cycl opent yImesty12p50p-13-vdy c FppkohutivieetBy V) , 1 -byeyobopgrdttyoyt - 2-yl, 30
1- (cycl opent -egthyby et lethyll, , 1Lcjc13¢cﬂuapepfa[_k.me.tyh_yl i-cﬁc.’(dﬁ?attﬁ}xl-) et h- 1 yl,

1- (cycl opent )ﬁr@ptmyj,jprmylcigbuty%pqhe logg[tg t5;1tol1ex | et hyl,

yl
2- cycl ohexyl %t-@_(rlclob 1 tOheg f*fylzq Lghex '555% afﬁ-w 35
Wt - 2-yl ,

clghexyl r 1¥ '{?

ggzcl elett))ﬁlfg g‘P zr°é’&§’é¥<‘g? IZI I'CJY EP

2-cycl ohexyl Baf¥st “tlfslbé‘%c?Ohhxﬁ‘;ﬁ!’FlQb‘}/‘FlelG-@ym’llohféaqmctlobuﬁyy-t

4- cycl ohexy| But-2-y1, lh(cogiborepdmethyb)éyiiedi, 1iy{cyclobutyl-

1- (cycl ohexymeehipyj 1+ (reteibyédietihyl, Yhs-(c;ﬂcl(db)ifﬁ n;%trms' 10ypp-1-y1,

cycl ohept yl meiBybpedeyinelefy40 hariibs EH&’ 1et§1y§y E&; c?ﬂ 5 T’p‘Fld vl

1- CyCliyqeptVHQEPPIépéthlpgoﬁyf|§¥1eetX giégéﬁ%f&prop Yo1 ONERY y

1-cycl pentylprop~l-yl, l-cyclopentylbut-1-yl, 2-cyclopenty1-
but-l-yl, 3-cyclopentylbut-1-yl, 4-cyclopentylbut-l-yl,
l-cyclopentylbut-2-yl, 2-cyclopentylbut-2- -yl, 3-cyclopentyl-
but-2-yl, 3-cyclopentylbut-2-yl, 4-cyclopentylbut-2-yl,

30 l-(cyclopentylmethyljeth-1-yl, l-(cyclopentylmethyl)-
1-(methyl)eth-1-yl, l-{cyclopentylmethyl)prop-l-yl,
cyclohexylmethyl, l-cyclohexylethyl, 2-cyclohexylethyl,
l-cyclohexylprop-1-yl, 2-cyclohexylprop-1-yl, 3~cyclohexyl-
prop-l-yl, l-cyclohexylbut-l-yl, 2-cyclohexylbut-l-yl,

35 3-cyclohexylbut~1-yl, 4-cyclohexylbut~-1-yl, l-cyclohexyl-
but-2-yl, 2-cyclohexylbut-2-yl, 3-cyclohexylbut-2-y1,
3-cyclohexylbut~2-yl, 4-cyclohexylbut-2-yl, l-(cyclohexyl-
methyl)eth-1-yl, l1-{cyclohexylmethyl)-1-(methyl)eth-1-y1,
1-(cyclohexylmethyl)}prop-1-yl, cycloheptylmethyl, l-cyclo-

40 heptylethyl, 2-cycloheptylethyl, l-cycloheptylprop-1-vl,
2-cycloheptylprop-l-yl, 3-cycloheptylprop-1l-yl, l-¢cyclo-
heptylbut-1-yl, 2-cycloheptylbut-l-yl, 3-cycloheptyl-
but-l-yl, 4-cycloheptylbut-l-yl, l-cycloheptylbut-2-y1,
2-cycloheptylbut-2-yl, 3-cycloheptylbut-2-yl, 3-cycloheptyl-

45 but-2-yl, 4-cycloheptylbut-2-yl, l-(¢ycloheptylmethyl)-
eth-1-y1, l1-{cycloheptylmethyl)-1-(methyl)eth-1-y1, l-({cyclo-
heptylmethyl)prop-1-yl, cyclooctylmethyl, l-cyclooctylethyl,



heptyl but-1-yl, 2-cycl oheptyl but-1-yl, 3-cycloheptyl- but-1-yl,
4-cycl oheptyl but-1-yl, 1-cycl oheptyl but-2-yl, 2-cycl oheptyl but - 2-yI~,3 SEP 2004
3-cycl oheptyl but-2-yl, 3-cycl oheptyl 45 but-2-y| 4- cycl ohept yl but - 2-yl,
1- (cycl oheptyl nethyl)- eth-1-yl, 1-(¢ cloheptylnethyl) 1- (et hyl ) et h- 1- yI,
1-(cycl o- heptylnethy ipro p-1-y1, | ooctyl net hyl, 1-cyclooctylethyl, --
9 SEP 2004 12%2-POrEH ?Wléltfhw-cml@%ﬁ)dml-@rpbr Jz-xdy,claecypi.ooctyl
prop-1-yl, 3-eSep-dogiyl @fwlmdtylﬂrr@yciqactyl-byélaoc»ﬂylbut 1- yl
2- cyclooctylbmncgbﬂbbctﬁlﬁuﬁﬁxﬂyqtYbb@%cﬂddétylﬂuEyf CEX g é
1- cyclooctylbbutga ¥h, dggg&x o L -Y n 2 l %gﬁ) §F

]I yreYg Bt'Tthe'thyI)ethlyI

3-cyclo ctyI

1- (cycl ooctyl m é’%ﬁéf)?t ]lb 1:r'r@t'llf ) T‘F}YGll%HCtyéf”“i'{'dﬁol doey§lonsttingh) pro

p-1-yl, prefR¥tadry cyhﬁrpfcdﬁypﬁﬁwhyloy@heww rtet(eyk l ooy leRe Ry Y| =

met hyl or cycl-dmespyieethl-yl0oz- 14 (rybloeabelask haherepyclyd, is to be

under st ood aprefenkbly w&lopiébylrﬂéﬁﬂal pey& &I"""”;S'ﬂ{etilgfl AN L: ug% thand
eter

aromatic hetn%rt(ﬂ?}icggscﬂ% J¥o or reeh e
het er o, @t ons are”sel ect ogen oxygen and sulfur 15 Preferred

heterocyclyl is 5- to 7- rrenbered Exanpl es of saturated heterocycles are:
oxet an- 2-471 FPokzheMReTed hetarequalyd- §5, te hetade8sybod aazebanimg both,
azetidi n-SzB-tylrata‘ietpad'ltnaMyl or i lflgt nasyclimitsgdaand - Mtomatic
t et r ahydriefreracySted hav&ﬁ*gr@ke/drt%hbgp{gqefggﬁélter{,e;{@{ydgggpé ophen- 3-yl,
pyrrolidinetdry! arddd @kl dblaad - r ol an-2-yl,

3 % £rih {'P f dxa%%? rfaé'H1 Vl%ur'

1,3-digxqla ef:lr%é rfe]te% §§59§£iz§1| ?§| n- é 4: 3- oxazol i di n- 3yl ,

1, 3- oxat hi ol an-
1, 3-oxazol i din-4-yl, 1, 3-oxazolidin-5- yI 1, 2- OvaO|IdIn 2-yl,
1, 2- oxaz@P‘PﬂPhe%%ﬂ satupasd Asitedpaydled aret, 2- oxazol i di n-5-yl |
1, 3-di t hicgeaan2+4l, bx8tam+hiydl,anhdeyin- z.mrrehigl&gh_]; -y, pyrrol i di n-2-yl,
pyrrolidagebigin- 1-tye_t,rahygl;[d)_,pw2ag@l g.zégrdlrnegrﬂlydropyrazol 3-yl, 30
tetramod"t99¥£ﬁfd¥ofﬁr¥ha2t ag% f ranxé thetrahydr opyran-3-yl,

ahydr o

tetrahydig |o ran- . tetrahydrothiopyran-3-yl,
t et rahydro§¥r r}t)ﬁleh% p{erl di AEEEH ﬁ:}/ TOCBEPPRER=WN,.  pi peri din-3-yl,
pi peridi B 1dip-4: H#ox%@%ﬂlnizﬂ!ldlpdf%ﬁﬁlmw -3-33,1, 3- di oxan- 5-yl ,

1, 4- di oxan329igx0lan32exhy hi.@rd2oyblan-B-31ox af bHaathiplland23rigxat hi an- 5-yl,
1, 3- oxat i drexattiolat-4-ywikatlhidaox2ehiolah-4=PX At 1N ARz 1adHPRYPY! i - 2-yI

25 1,3-oxazolidin-3-yl, 1,3-oxazolidin-4-yl, 1,3-o0xazolidin-5-y1,
1,2-oxazolidin-2-yl, 1,2-oxazolidin-3-y1, 1,2-o0xazolidin-4-yl,
1,2-oxazolidin-5-y1, 1,3-dithiolan-2-yl, 1,3-dithiolan-4-yl,
pyrrolidin-l-yl, pyrrolidin-2-y1, pyrrolidin-5-yl,
tetrahydropyrazol-1l-yl, tetrahydropyrazol-3-yl,

30 tetrahydropyrazol-4-yl, tetrahydropyran-2-yl,
tetrahydropyran-3-yl, tetrahydropyran-4-yl,
tetrahydrothiopyran-2-yl, tetrahydrothiopyran-3-y1,
tetrahydropyran-4-yl, piperidin-~l1-yl, piperidin-2-yl,
piperidin-3-yl, piperidin-4-y1, l,3-dioxan-2-yl, 1,3-dioxan-4-yl,

35 1,3-dioxan-5-yl, 1,4-dioxan-2-yl1, l,3-oxathian-2-y1,
1,3-oxathian-4-yl, 1,3-oxathian-5-yl, 1,3-oxathian-6-yl,
l,4-oxathian-2-yl, 1,4-oxathian-3-yl, morphelin-2-yl,
morpholin-3-yl, morpholin-4-yl, hexahydropyridazin-1-y1,
hexahydropyridazin-3-yl, hexahydropyridazin-4-yl,

40 hexahydropyrimidin-1-yl, hexahydropyrimidin-2-yl,
hexahydropyrimidin-4-yl, hexahydropyrimidin-5-yl, piperazin-1l-yl,
piperazin-2-yl, piperazin-3-yl, hexahydro-1,3,5-triazin-1-yl,
hexahydro-1,3,5-triazin-2-yl, oxepan-2-yl, oxepan-3-yl,
oxepan-4-yl, thiepan-2-yl, thiepan-3-yl, thiepan-4-yl,

45 1,3-dioxepan-2-yl, 1,3-dioxepan-4-yl, l,3-dioxepan-5-yl,
1,3-dioxepan-6-yl, 1,3-dithiepan-2-y1, 1,3-dithiepan-2-y1l,
1,3-dithiepan-2-yl, 1,3-dithiepan-2-yl1, 1,4-dioxepan-2-y1,



nmor phol i n-3-yl, norpholin-4-yl, hexahydropyridazin-1-yl,
hexahydr opyri dazi n-3-yl, hexahydropyridazin_4-yl, 40 ~ § SEP 2004
hexahydropyrim di n-1-yl, hexahydropyrim din-2-yl, hexahydropyrimdin-4-yl,
hexahydr opyri m di n-5-yl, piperazin-1- pi perazin-2-yl, piperazin-3-yl,
hexahydro-1, 3, 5-tri azin-1- yI hexah)%ro 1,3,5-triazin-2-yl, oxepan-2-yl,
oxepan- 3- yir 4~ 35QEERAR -4 YL/ H%@?Plnthfselparilesayjrdrdiefu@ﬁanaAny 45
1, 3- di oxeﬁ‘&ﬁﬁﬁywoa@%ﬂdﬁoxépatmnaWd,roaz@pﬂl-op@pan 5-yl,
i g (CJI]II ? ﬁemmmaﬁyqi-z ﬂ'fgdztépﬂpallﬁzyhex&hﬁuﬁdhhhe@i\g]zgzp){.,I ~2- yé SEP2004 13

TNl @legdBhyddo-1,3~ '

¥d 1 héﬁ&ﬁﬂﬁa@q X% aﬂ¥é§o—l éi%ﬁﬁﬁ?'é ~y{ and

1, 4-di oxe hexahydr 0az exahyadr
hexahydroaggggﬂ%é ]1?1 ﬁe%ﬁ gﬁ Zepi n- 4- yI hexahydr o- 1, 3-di azepi n- 1-yl

hexahydro- 1, 3- dlazepln 2- yI hexahydro- 1 3 di azepi n-4-yl,
hexahydroEIameﬁsafépMnSQtwamw hesehecxjadfme:hr aré;4-di azepi n-2-yl. Exanpl es of
unsat ur at ddhpdtehoaycbegl are,; 2_cgl;laaygj_gigudan 2, y_exa;lzolelgxg %I n-3-yl,

1, 2- oxazoli B=$xado1inlp3gpxazol i n- 2-yl Exarrp les o aro ic heterocyclyl
are thq 5 and 6- rrerrbered aromatic heterocyclic radicals, for exanple
furyl, h as 2-fur and 3-furyl, thienyl, such as 2- thlenyl and

3-thi enyI xappigSoHef) 2 ‘a%t% hergyeeyt iyl ane Bheya+ aingl f-membeazal y| , such 15
as 3-i soxaE‘éiP%ﬂlc hereprepdlif radicsls scdoazekyhpld FARLAZOUH as such as

3-i sot hi a2efytyl 4ntsdthinzgl thiangl 5- smt QbaZ-OtLIYJ.enlylefla‘Z?lt)H ign gWh as

3- pyr azol ghrrdhyaykasdn! ¥4 zanﬂ-&opyiagrﬁl dnggﬁ%@}]; bx;gﬁg& xazol yl,

4- | + £%€Ri azol yI and
Sty a0 YT ST ALY a-isblaf80n and Sotsinio g ssonnigmayt 0

oxadi azoaé;fch sugﬁ -\ O&Yixaﬁ"a&%hlﬁzﬂ?l j1amd S-drathiaasilyd,yl and
1, 3, 4- Ox RN ZRZOLY3 yfuch rﬁsaérak’éﬁwlylsuéhpasamIZ{Mahu| Bebyazdo13iy| ,
1, 2, 4- t hi @XAZPAYIL, 58y¢h aaed 2-bx3zdlyhi Adoaaobly2r )alnd Sr.bggﬁ 1, such as

1, 2, 4- t r i eiriclzol Y| , sudlb ak, 2,.4111@@2;@ 3 L’iu.@élﬁ de a]
pyri dlZW':amﬁiéQBl@?a 2o OH Iagl @yimlcﬁ, 4 ﬁ ng(\éﬁl gfl dazi nyl
such as rlsdgzi n‘yl az n r| m ar § 1§

F°§n ¥n40‘? lazP TPtk dode  2- pyrazinyl,

2-pyrim
1,3,5-tri r% 9% g"yaazr?g"‘ 'E 4- W-"raé%%géy}'} syah 30 particul ar pyridyl,
pyrim dylas flu?aﬁyﬁ'-hle?fﬁ}atzﬁllehyl'l Su%&btbladmut-sey\l neial conpounds are,

for exanpl.8, 4ethpadiedol -0ty Mangaieseyl] heythis ] 9y -triilaB8ML Y0y osm um
cobal t25 rihadisueriaidl-di-ym afd CKE, 4 -R2LAAGH W10l 841 IHAR,1CORRE! -, S1 | ver or
gold, ingz_ -pyridinyl, 3-pyridinyl and 4-pyridinyl, pyridazinyl, such as
3-pyridazinyl and 4-pyridazinyl, pyrimidinyl, such as
2-pyrimidinyl, 4-pyrimidinyl and 5-pyrimidinyl, furthermore
2-pyrazinyl, 1,3,5-triazin-2-yl and 1,2,4-triazin-3-yl, in
30 particular pyridyl, pyrimidyl, furanyl and thienyl.

Suitable transition metal compounds are, for example, compounds
of manganese, rhenium, iron, ruthenium, osmium, cobalt, rhodium,
iridium, nickel, palladium, platinum, copper, silver or gold, in

35 particular of copper, manganese, palladium, cobalt or nickel.
Examples of compounds of the abovementioned transition metals are
their halides, such as MnCl,, MnBr,, MnI,;, ReCly, ReBrj, Rel;,
ReCly, ReBr,, ReI,, ReCls, ReBrs, ReClg, FeCl,, FeBr;, FeI;, FeCl,,
FeBry, RuCl;, RuBr;, Rul,, RuCli, RuBrj3, Ruli, OsI, 0sI;, OsCljs,

40 OsBr;, OsI3, OsCly, OsBry, OsCls, CoCl;, CoBrz, CoI;, RhCli, RhBrj,
RhI3, IrCl;, IrBrj, Iri,, NiCl,, NiBr;, NiI,, PdCl;, PdBr,, PpdI,,
PtCl,, PtBr;, PtI,, PtCl;, PtBrj, PtIj, PtCly, PtBry, PtI,, CucCl,
CuBr, CuI, CuClp, CuBr,, AgCl, AgBr, AgI, AuCl, Aul, AuClj3, AuBr,
and oxides and sulfides thereof, e. g. CuyS and Cu,0. In the

45 process according to the invention, it is also possible to employ
the transition metal in question per se, if it is converted under



35 particul ar of copper, manganese, palladium cobalt or nickel. Exanples
of conpounds of the abovementioned transition metals are their hal r desP 2004
such as MhCl2, MiBr2, Mi12, ReCl3, ReBr3, Rel3, ReCl4i ReBr4, Rel4, ReClb5r
ReBr5, ReCl16, FeClZ FeBr2, Fel2, FeC]3i FeBr3i RuCl2, RuBr2, Rul2, RuC13,
RuBr 3, Ru%gé Bl 2, gBC13| 40 GsBf3, OSl 3r OSCl4i OGsBr4, OsCl5, COC12,
COBr2, Co ’F&Fcﬂ%mnRﬁBP 1t19g5) ntpr E48. aqtuad3catalBriadldy2achi®r 2, Ni 12,
PdC12, PdBFQnS¥¥EHP mepﬁtj?@mnqqaﬂz Pt12, Pt 3, PtBr3, Pt13, PtCl4, PtBr4,
Pt14, Cud, CuBr, Cul, CuCl2, CuBr2, AgCl, AgBr, Agl, Aud, Aul, AuCl3,

AuBr3 angdnoxi é%@@dséﬁﬁédkﬁénEhSEEEﬁe d%esgugé%éngngu%o 3 |0 the 45

t t |.SO pOSSI |l oy the
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14 the reRRGIT )CSH P?‘l”éﬁvs H“nPérf-H%uJa%ﬁ Facoppen( It ihedlike, afed \example
transiti oROPRATHIL }c6hponide . loeppept Bf drmoad denbodésmpelr (af)y iH@idy ocess
according to the 5 invention, the transition nmetal used is a copper(!llI)

and/ or a T£opRes b):esgoam%aqn 'E'o %}LQE gngﬁ%p%déé}, 35 thinge

| In the
;e))r(gggs?ag%%% ibh ﬁg%%fl A e | on C&&a YFoh s f’ ll{@'—%‘?"aﬁ@ ffon netal

conpound %hiteh l(?af'al YR ROFELRY %I"r%a-’c-"ﬂeoﬁ gpcatalwstl,, the ¢acatladgspossible to
use a cockfigigy st comn@m@d)cdtlahyss a bwimpjea tngmmjrfdrwhhéhtre&sat(ieﬂpl ex
| i gand f ometdie ihr gnestiomn Exminpled rbfql:te&thIys@(%'iFB' BRos¥niGRecat alysts are
phosphi negs txiphenpsphddppiaay! prfdl%ri Eg i" je lyl phOSphl ne, 15

Mp | N0

tri-n-patylpho i s(

1, 3- bi g'? Y2 Eggxﬂ@]%ﬂ?nggg ane esf}Béﬁg &Bﬂ}%%hat”ﬁ et hyl

phosphi te A ét‘ﬁ ng X Ft‘?qﬁaé‘ﬁprBlb?HPhdﬁ%phﬂ@ ass@lrﬁ-mé'etsyl such as
di met hyl &fmspm@e'awea% Bhespiideoprotir bosppropydxpiesphiftedesi red, the
cocat al ysﬁuhfs}dgénesiMH ysedpheykl isuldtid@) drehlseqoyaMidy oxMeHpbsn based on
t he transidnioaidaet Bt .deBigetl] atisd idoeAat ARy i@@éﬁﬁ?gﬁlffﬁﬁp&b 24 bg, efpp! oyed
as_conzy epeaseomqoUit G lindl ikl ¥ haNe QI80L; P he

abovenenti oned cocatalysts as |igands. anpl es ot suceh corrpounds are 25
[ Ni ClZ(PTE'S{Iz‘l Pd( PPh3) 4] 1lPdClZ(PPh3 2J [ PAC12(dppe)],
[ PACI 2(dp faph “I‘“ a8 £2R PP, emplayed REOCORBY |,

[ Cul (P( OGQS‘PS)‘]‘ s ‘[Iwé] eppﬁgyaso Yohayaei¢ REOBREE) 8f ithe labodemérneihnehe
transiti cecabadystomsodidandan Exasplée &P sushobbhpaadisonran i nert support,
for exzamivecopmmts)ye, cadi®Ph,) i, i 8ac BElpeng) M Q@ c®f(dYpedh, i Nsol ubl e
pol ymer (FREGHam) g o P&éyrtﬁg iv'mdfﬁgn%eﬁgés? o[y %’&ﬁ%&ﬁi br ocess
P R TU LS H IR gﬂw L 3% AR (G Bcas )

enpl oyed bot
If desired, the transition metal compounds can also be
30 immobilized on an inert support, for example on active carbon,

silica gel, alumina, or on an insoluble polymer, for example a
styrene/divinylbenzene copolymer.

In the process according to the invention, the transition metal
35 compounds can be employed both in an equimolar amount, based on
the compound II, and in substoichiometric or superstoichiometric
amounts. The molar ratioc of transition metal to the compound IT
used is usually in the range from 0.01:1 to 5:1, preferably in
the range from 0.02:1 to 2:1, and in particular in the range from
40 0.05:1 to about 1:1.5. In a preferred variant, an equimolar
amount of transition metal compound is used, i.e. the molar ratio
of transition metal to the compound II used is about 1:1.
However, the transition metal compound is particularly preferably
employed in a catalytic, i.e. substoichiometric, amount. The
45 molar ratio of transition metal to the compound II used is then
< 1l:1. In this variant, the molar ratioc of transition metal
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di chl oroet hane or chl or obenzene, ethers, such as di oxane, tetrahydrofuran
(THF) , The conversion of II into I is preferably carried out in an

organic solvent. Suitable solvents are, in principle, all organic

30 solvents which are inert under the reaction conditions. These
are, for example, hydrocarbons, such as hexane or tbluene,
halogenated hydrocarbons, such as 1,2-dichloroethane or
chlorobenzene, ethers, such as dioxane, tetrahydrofuran (THF),
methyl tert-butyl ether, dimethoxyethane, diethylene glycol

35 dimethyl ether and triethylene glycol dimethyl ether, aprotic
polar solvents, for example organic amides, such as
dimethylformamide (DMF), N-methylpyrrolidone (NMP) ,
N,N-dimethylacetamide (DMA), dimethyl sulfoxide (DMS0O), organic
nitriles, such as acetonitrile or propionitrile, and also

40 tertiary nitrogen bases, for example pyridine. It is, of course,
also possible to use mixtures of the solvents mentioned.
Preference is given to using aprotic polar solvents such as DMSO,
DMF, NMP, DMA, acetonitrile, propionitrile, pyridine,
dimethoxyethane, diethylene glycol dimethyl ether and triethylene

45 glycol dimethyl ether, or mixtures thereof.
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R} in formula II is preferably a radical which is different from
hydrogen. In the process according to the invention, preference
30 is given to using those compounds of the formula II in which the
variables R! to R® independently of one another, but"preferably in
combination with one another, have the meanings given below:

R!  is hydrogen or C;-Cg-alkyl, in particular methyl or ethyl;
35
R? is cyano, difluoromethoxy, trifluoromethyl or methylsulfonyl;
R?* is halogen;
40 RY 1is halogen;
R> is fluorine, chlorine or cyano;
R® is hydrogen, C;-C4-alkyl, C;-C4-haloalkyl, Cy~C4-alkenyl,
45 C;-C4-haloalkenyl, C;~Cy-alkynyl, Ci1-Cy-alkoxy-C;-Cs-alkyl,

C1-C4-alkoxycarbonyl-C;-Cy-alkyl, C3;-Cg-cycloalkyl,
C3~Cg-cycloalkyl-C;-C4-alkyl, phenyl, phenyl-C;-Cz-alkyl,



conbi nation wth one another, have the neanings given below Rl is hydrogen
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di fl uoronet hoxy, trifluoronmethyl or nethylsulfonyl; R3 is halogen; 40 R4
is halogen; R5 is fluorine, chlorine _or cyano; R6 is hydrogen, Cl-C4-alkyl,
Cl- C4- hal oal kyl, C2-C4-al kenyl, 45 ¥3-C4-hal oal kenyl, C2-C4-al kynyl ,

Cl- C4- al koxy- G- &8- érkﬁmbeqsﬂ-Q#tark@wq&xﬂ’bmnyétéﬁad9bﬁ¥1kquc4-alkyl

C3- CB- cycl oal k§pere €Be Qshanydll mahky | tKel <G41akkiy1 hgﬁxbd
pheny! - CL. C4- aselc;hocpclﬁpala@oe}ambe %A&MS@&? fet efgéyd Lot
eterocycly en ng an

Q&o%uﬁéi@’duent‘g’h Eglé Se[dot} éd % pc&PPfll%‘Wé"gon t WO

t he hetserocy%l can unsu

n
substit dents, Pgbt}é%lcfgre&h hetgPdpl c orisiCathalpaikyd epdno,-Chah higedy,.
Cl - C4-al kyl , éfa@ﬂ %IQfaIPR’foeaﬁ%id Teapingskok\R¢ abFeagpvers iof Tapeé ef I ed
meani ngs of R6 are given in Table 1. Anongst these, partlcul ar preference

![s ]9: ven M?E@?S&ﬁgowﬂﬁmdlaﬂ Erg@épghdglb é@j{u Pﬁs&.l n I;jtFI cul ar
rifluoro r ar refera uorone 0 s in
pE o ik E rﬁét%#l ) |pss 1|nan:é FIFFh‘b‘i’F%téwlcmd)rl ne.

partlcql Abar {1 e ar ‘ﬂ;el

is’in E jcitar. BRELTTHEY R4Tiuoromestiopye uRArishyiar parniculat- C4- al kyl
Cl C4- al kb ?"’éi“ec@raPEWm%s Réeigyin qantiktplac3t brdyel o2l diylorGhe CAral kyl |
phenyl or iphtmparticelan| dyloribhe . ER@Np g p&r@ﬁdlla(iuh alyge eferred
conpoundscpfCy-heky by ml_aqlalkoagyecir@ngggga%J |C<ge§ ltlé}\mf ornmulae Ila and

llc and té Ledepsd i t ich RL is CH3,
R2 is 1gJCI—|%ZCBorgCF3 gr?g%f-?S i's 1 %ﬁ%lﬁg Var Pa%?’é q?GC“'F&llké'rer R6 in each

20 case chrealpond to one row of TabI e 1 (conmpounds Ila.1l-1la.116,
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20 case correspond to one row of Table 1 (compounds IIa.l-ITa.lls,

compounds IIb.1-IIb.116, compounds IIc.l-IIc. 116 and compounds
IId.1-IId.1l16).

R4 R3 R4 R3
Cl \\ cl -
6 LN N N
R — N CHj R6 N~ CHj3
Il
30 o}
{IIa) 0 (IIb)
R4 R3 R% R3
CF3 - CF;
- ==
35 ¢l \ _-K Cl N N
Rs\ N~ T CH; R6 7™ CH;
Il
o]
(IIc) ° (IId)
40 Table 1
NO. R3 R4 R6
1 Cl F H
2 Ccl cl H
45 3 Br F H
4 Br Cl B




1C1IFH 2 d d H 3BrFH 4BrCl1H - 9 SEP 2001 5 10 15 20 25 30 35 No.R3

5CLFCH3 6C G CH3 7Br FCH3 8Brd CH3 9C FC2H5 10 A C2H5 11 Br F C2HS
12Brcd C7HS 13 14 15 16 d d F n-C3H7 O n-C3H7 Br Br

20

10

15

20

25

30

35

40

45

F d 17 C

18
No. R3 R4 R6
5 cl F CH;
6 cl c1 CHj
7 Br F CH;
8 Br c1 CH;
9 Cl F C,Hs
10 cl c1 C,Hs
11 Br F CoHs
12 Br Ccl CyHsg
13 cl F n-C;H;
14 Cl cl n-CsH-
15 Br F n-CiH
16 Br Cl n-CsH,
17 cl F CH{CH3);
18 cl Ccl CH(CH3),
19 Br F CH(CH3);
20 Br Cl CH(CH3),
21 Cl F n-Cy4Hg
22 Cl Cl n-C4Hg
23 Br F n-C4Hg
24 Br Cl n-CyHg
25 c1 F CH,-CH(CHs )
26 cl cl CH2-CH(CH3 ),
27 Br F CH,-CH(CH3)2
28 Br c1 CH;-CH(CH;)»
29 c1 F CH(CH3) -C2Hs
30 cl cl CH(CH3)-CoHs
31 Br F CH(CH3)~C;Hs
32 Br cl CH(CH3)-CaHs
33 cl F C{CH3)3
34 cl Cl C(CH3)3
35 Br F C{CH3);
36 Br Cl C(CH3)3
37 cl F CHp-C1
38 cl cl CHy~C1
39 Br ¥ CH,;-Cl1
40 Br Cl CH;-Cl
41 cl F CHy~F
42 Cl Cl CH;-F
43 Br F CH,-F

T

I 19



21 Fd d | F Br d | 22 A 23 Cdd Br F24 Br 25 | 26 C | 27
Br 29 d (30d I d Fcl FA FA Br F32Br 33 34 d 35
F36 Br d 37 d F
19
No. R3 R4 Ré
44 Br c1 CH,-F
45 Ccl F CF3
5| 46 cl Cl CF;
47 Br F CF3
48 Br cl CF3
49 cl F CH=CHj,
10 50 cl cl CH=CH;
51 Br F CH=CH;
52 Br cl CH=CH,
53 cl F CH=CH~CH3
54 cl cl CH=CH~-CH3
15 M55 Br F CH=CH-CH;
56 Br c1 CH=CH-CH;
57 cl F CH=CH-C1
58 c1 c1 CH=CE-C1
20| 5% Br F CH=CH-C1
60 Br c1l CH=CH-C1
61 Cl F C=CH
62 cl cl CaCH
25 63 Br F C=CH
64 Br Cl C=CH
65 cl F CaC-CH;
66 c1 cl CeC-CH,
67 Br F CuC-CHj
30 %3 Br cl CwC-CH;
69 c1 F CH,-OCH;3
70 cl cl CHy-OCHj
71 Br F CHy~OCH,
35] 72 Br cl CH,-OCH;
73 c1 F CH,-0C,Hs
74 cl cl CH,-0C,Hs
75 Br F CH,~0C;Hs
40 | 76 Br cl CH;-0C;Hs
77 cl F CH,-CH»-0CH;
78 c1 cl CHy-CHy-OCH,
79 Br F CHy-CH,-OCH;
a5 | 80 Br cl CH;-CH;-0CH;
81 cl F CH,-CH;-0C,Hs
82 c1 cl CHp-CH,-0C,Hs

CRiTgil



40 38 Cl 39 Br 40 Br 42 Cl 43 Br 0 F O n-C3H7 n-C3H7 CH(CH3)2 CH(CH3)2
CH(CH3) 2 CH(CH3)2 n- CAH9 n- CAH9 n- CAH9 n- CAH9 CH2- CH( CH3) 2 CH2- CH( CHS)SEP 100k
CH2- CH( CH3) 2 CH2- CH( CH3) 2 CH( CH3) - C2H5 CH( CH3) - C2H5 CH ( CH3) - C2H5

CH( CH3) - C2H5 C( CH3) 3 C( CH3) 3 C(CHB)B ,G(CH3) 3 cH2-CL CH2-d OH-d OH2-d F

CH2-F d 2-F F CH?-F 19 5 10
No. R3 R4 RS !
83 Br F CH-CH;-0C3Hs
84 Br cl CHy-CHz-0C;Hs
5| 85 Cl F cyclopropyl
86 cl Cl cyclopropyl
87 Br |F cyclopropyl
88 Br Cc1l cyclopropyl
10 B9 cl F cyclopentyl
30 Ccl cl cyclopentyl
91 Br F cyclopentyl
92 Br Cl cyclopentyl
93 Cl F cyclohexyl
15 oy cl cl cyclohexyl
95 Br F cyclohexyl
96 Br Cl cyclohexyl
97 cl F CH;-cyclopropyl
20 | 98 Cl cl CH;-cyclopropyl
99 Br F CHy-cyclopropyl
100 Br Cl CHz-cyclopropyl
101 cl F phenyl
25 102 Ccl Cl phenyl
103 Br F phenyl
104 Br Cl phenyl
105 Cl F benzyl
106 Cl Cl benzyl
30 107 Br F benzyl
108 Br cl benzyl
109 Cl F tetrahydrofuran-2-yl
110 Cl Ccl tetrahydrofuran-2-yl
35 |111 Br F tetrahydrofuran-2-yl
112 Br Ccl tetrahydrofuran-2-yl
113 Cl F tetrahydrofuran-3-yl
114 Cl cl tetrahydrofuran-3-yl
40 115 Br F tetrahydrofuran-3-yl
1186 Br Cl tetrahydrofuran~3-yl

The compounds of the formula II are novel and are useful
intermediates in the preparation of benzoxazoles of the formula
I. Accordingly, the compounds II likewise form part of the
subject matter of the present invention.

45



20 25 30 35 40 45 No. RBR4R6 44Br CZCH2-F 45C1 FCF3 46 O O CF3 47Br FCE3
48Br Cl CF3 490 FCH=CH2 50C Ol CH=CH2 51Br FCH=CH2 52Br O CH=CH2 530 FCH=8rEEHANI
54C A CH=CH CH 3 55Br FCH=CH CH3 56 Br C CH=CH CH3 57 O F CH=CH Cl 58C C
CH=CH O | 59Br FCH=CH C1 60BrC CH=CH— 61Cl FG-CH 62cld C.CH | 63Br FC- CH

64BrCIC—CH 65 d
Surprisingly, it has been found that the compounds II can be

prepared starting from the 3-{pyrazol-3-yl)anilines of the
formula III in good yields:

5 R4 R3
RZ
RS \\
N/N\ Rl (III)
10 HoN

The process for preparing the compounds II from the compounds III
comprises, according to a first variant, the following process
15 steps:

i. halogenation of a 3-(pyrazol-3-ylj)aniline of the formula
ITI to give a 2-halo-3-(pyrazol- 3-yl)an111ne of the
formula IV,

20
4 R3
R¢ R a2
T
RS
\ N (IV)
25 N Rl
H;N X

ii. reaction of the 3-halo-2-(pyrazol-3-yljaniline IV with an
30 acylating agent of the formula R6-C(0)-Y, in which Y is a
leaving group, to give an anilide of the formula II
and/or a diacyl compound of the formula V

RrRé R3
35 R?
——
RS
RS \N/N\ (V)
~ Ri

C-—Q\ X

l
40 o C— RS

I
¢

iii. if appropriate, partial solvolysis of the compound V to
45 give the anilide of the formula II,



F CC CH3 660 O CC-CH3 67Br FC. C- CH3 68Br d CC- CH3 690 FCH2- OCH3 70 O
CH2- OCH3 71Br FCH2- OCH3 72BrCl CH2 - OCH3 730 FCH2- OC2H5 74cl O CHe- oczl%SHP?leL
Br F CH2- OC2H5 76Brcl CH2- OC2H5 77C FCH2- CH2- OCH3  78C1 O CH2- CH2- OCH3 |
79Br FCH2- CH2- OCH3  80Br G CH2- CH2- OCH3 810 FCH2- CH2- OC2H5 820 |
CH2-CH2-OC2H5 d 20 5 10 15 20 25 38235 40 No. RBR4AR6 83Br FCH2- CH2- OC2H5

84Br O CH2- CH2 wBegeisthe85@irEaptespRIOPYRS and X in the compounds of the
formulae III, IV and V are as defined above. With respect to
the preferred and particularly preferred meanings of these
variables, what was said above for the compounds II applies.
5 This variant is used in particular when R3 is different from
hydrogen.

The 3-halo-2-(pyrazol-3-yljanilines of the formula IV and the
N,N-diacyl-3-halo-2-(pyrazol-3-yljanilines of the formula V are
10 likewise novel and are useful intermediates in the preparation of
I from II. Moreover, the compounds II, IV and V surprisingly have
good herbicidal activity which is furthermore superior to the
herbicidal activity of prior-art compounds which, in place of the
halogen atom X, contain a hydrogen atom. Accordingly, the

15 compounds II, IV and V likewise form part of the subject matter
of the present invention. For these compounds, what was said
above for the variables R! to R® and X applies.

Accordingly, among the compounds of the formulae IV and v,

20 particular preference is given to those compounds in which R! is
methyl, R? is difluoromethoxy or trifluoromethyl and RS is
chlorine (compounds IVa and Va (R?2 = OCHF; and X = Br), compounds
IVb and Vb (R? = OCHF,; and X = iodine), compounds IVc and Ve
(R? = CF3 and X = Br), compounds IVd and Vd (R? = CF; and

25 X = iodine}).

Examples of preferred compounds of the formulae IVa to IVd are
those in which R3, R* and X each have the meaning given in one row
of Table 2 (compounds IVa.l-IVa.8, IVb.1-IVDb.8, IVvc.1-IVc.8,

30 1Ivd.1-Ivd.8).

R4 R3 R4 R3
OCHF; ] OCHF;
35 c1 <« . c1 - .
N/ ~ CHj M CHj
NHZ Br NH2 I
(Iva) (IVb)
40 R4 Rr3 R4 R3
CF, CF3
h ety
c1 = . cl "
N/ ~ CH; ~ P CH;

(IVd)
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Particularly preferred compounds of the formula Va where
15 p2 = OCHF; and X = Br are those compounds in which R3, R¢ and RS
have the meaning given in each case in one row of Table 1
(compounds Va.l-Va.l1ll6). Examples of preferred compounds of the
formula Vb {R? = OCHF; and X = iodine) are the compounds in which
R3, R and RS in each case have the meaning given in one row of
Table 1 (compounds Vb.1-Vb.116). Preferred compounds of the
formula Vc where R? = CF3 and X = Br are those compounds in which
R3, R* and R® have the meaning given in each case in one row of
Table 1 (compounds Vc.l-Vc.116). Examples of preferred compounds
of the formula vd (R? = CF3 and X = iodine) are the compounds in
which R3, R? and R® in each case have the meaning given in one row
of Table 1 (compounds vd.1-vd.116).

20

25

Suitable halogenating agents for converting compounds of the
formula III into the 2-halo-3-(pyrazol-3-yl)anilines of the
formula IV (step i)) are bromine, mixtures of chlorine and
bromine, bromine chloride, iodine, mixtures of iodine and
chlorine, iodine chloride, N-halosuccinimides, such as
N-bromosuccinimide and N-iodosuccinimide, hypohalic acids, such
as hypobromic acid, and furthermore dibromoisocyanuric acid and
the bromine/dioxane complex. The halogenating agent is generally
employed in an equimolar amount or in excess, based on III,
preferably in about the stoichiometrically required amount. The
molar excess can be up to 5 times the amount of III. Among the
abovementioned halogenating agents, preference is given to the
brominating agents and the iodinating agents, and in a preferred
embodiment of the invention, elemental bromine is used.

30

35

40

If appropriate, catalytic or stoichiometric amounts of a Lewis-
or Bronsted-acidic catalyst, for example aluminum chloride or
bromide, iron{(III) chloride or bromide, or sulfuric acid, or a
catalyst precursor from which the actual catalyst is formed
during the reaction, for example iron, can be added to accelerate

45



21 Surprisingly, it has been found that the conpounds Il can be pre an§%ua
starting fromthe 3-(pyrazol-3-yl)anilines of the formula lll in g at
yields: 5 10 H2N The process for preparing the conpounds Il fromthe
conpounds |1l conprises, according &g a first variant, the follow ng
process 15 steps: i. hal ogenation of 3- (pyrazol -3-yl)aniline of the
fornula FPP ¥RRGIAPE &) 2- Rblthescopppund| IB-ig ranbe iprepairetihes faridel a |V,
20 25 (I V)Xif.igddaet)i,0htols tdlsc3phabible (toykddp| as-odaanst| NeidMoM th an
30 acyl at a8gd agisdicobcile dwrsas arRex LA F‘?“‘ﬁ%g”@%&‘?%%i?@c%* me)g\ljln N0 e
roup, to : r : ound «
a1 0uP, { o ShilEn i AT 6/ logidh bl pRELEL: 2 ) 2cy cEmound o
appropriate, partial solvolysis of the compound V to 45 give the anilide
of the foffmAdnpiher verioemd gifs the TORRY©N e vBhe alsisdgeRlhaldferand X in the
conpoundsemplayest ifokhel &ernl lof, al Mabidk éadtefaom defichedhabmaibgeW th respect
to the prefessead bgndd@sid idlboaiyz HElQehed ﬁ%&ﬂl’é@sﬁ?fs&é}?.se vari abl es;
what wes sl bUha¥ent Obddia QTRONNEN, b 8RPLLES: SnIikSad Al 30h;l8 Used 1
partchb rg%gaé ﬁ% 1S 4% erent fro hydrogen.
3- hal o- fju%pyrazol-g'-yll'“,(

y
ARSI EE8F 410 formil & 1V and t he
N, N- di acyl - 3- hal o- 2- (pyrazol -3-yl)anilines of the formula V are
The halogenation is usually carried out in an inert solvent, for

example a hydrocarbon, such as hexane, a halogenated hydrocarbon,
such as dichloromethane, trichloromethane, 1,2-dichloroethane or

15 chlorobenzene, in a cyclic ether, such as dioxane, in a
carboxylic acid, such as acetic acid, propionic acid or butanoic
acid, a mineral acid, such as hydrochloric acid or sulfuric acid,
or in water. It is, of course, also possible to use mixtures of
the abovementioned solvents.

20
If appropriate, the reaction is carried out in the presence of a
base, for example an alkali metal hydroxide, such as KOH, or the
alkali metal salt of a carboxylic acid, such as sodium acetate or
sodium propionate.

25
In general, the reaction temperature is determined by the melting
and the boiling point of the solvent in question. The reaction is
preferably carried out at temperatures in the range from 0 to
100°C and in particular in the range from 0 to 80°C.

30
In step ii), the 2-halo-3-(pyrazol-3-ylj)aniline of the formula IV
obtained in the reaction i) is reacted with an acylating agent
R6-C(0)-Y. Here, R6 has the meanings mentioned above. Y is a
customary leaving group.

3s
Examples of acylating agents are carboxylic acids (Y = OH),
carboxylic esters, such as C1-C4-alkyl esters (Y = C;-Cyq-alkyl, in
particular methyl or ethyl), vinyl esters (Y = CH=CH,), 2-propenyl
esters (Y = C(CH3)=CH;), acid anhydrides (Y = 0-C(0)-R§), acyl

40 halides, in particular acyl chlorides (Y = halogen, in particular
chlorine), mixtures of the anhydrides RS-C{0)-0-C(0)-Ré with
carboxylic acids, such as formic acid, and also mixed anhydrides
(Y = 0-C(0)-R’" where R’ = H or, for example, C;-Cg-alkyl), for
example a mixed anhydride with pivalic acid (R’ = tert-butyl) or

45 with formic acid (compounds of the formula H-C({0)-0~C(0O})-R6}.
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23 No. R3FEFRTPEESFRf BASNCI BRt8BrFB 4Br Cf Brodsdl Bas6€l Cfor example
trialkyl amines, such as triethyl amine, pyridine compounds, such

as pyridine itself or dimethylaminopyridine, furthermore oxo
bases, such as sodium carbonate or potassium carbonate or the
15 hydroxides of sodium, potassium or calcium.

Examples of acidic catalysts are, in particular, mineral acids,
such as sulfuric acid.

20 The acylation is usually carried out in a solvent. Suitable
solvents are, if appropriate, the liquid acylating agent itself
or, if appropriate, the liquid catalyst. Suitable solvents are
furthermore inert organic solvents, for example hydrocarbons,
such as hexane or toluene, halogenated hydrocarbeons, such as

25 dichloromethane, trichloromethane, 1,2-dichloroethane or
chlorobenzene, furthermore ethers, such as dioxane,
tetrahydrofuran, methyl tert-butyl ether or dimethoxyethane.

In a preferred embodiment of this process step, the reaction of
30 IV is carried out in a liquid anhydride in the presence of
concentrated sulfuric acid. In another embodiment, the reaction
is carried out in a two-phase system of water and a
water-immiscible organic solvent. This embodiment is suitable in
particular in the case where solid acylating agents, for example
35 solid acyl chlorides, are used. In this case, the catalyst used
is frequently a basic catalyst, in particular an inorganic base.

In a further preferred embodiment of this process step, the
reaction of IV with an anhydride (Rf-C0),0 or R6-CO-O-CHO or a

40 carboxylic acid R®-COOH is carried out in the presence of
concentrated sulfuric acid in an inert solvent. In general, this
variant requires lower amounts of acylating agents, for example
from 1 to 1.5 mol, per mole of compound IV. In this variant, the
mono-N-acyl compounds II are surprisingly obtained in good yields

45 and with high selectivity, without any significant amounts of the
N,N-diacyl compounds V being formed.



7BrFlI 8BrCll Particularly preferred conpounds of the fornula Va where g? %
= OCHF2 and X = Br are those conpounds in which R3, R4 and R6 have ThetP 100
meani ng given in each case in one row of Table 1 (conpounds Va. l-va.116).
Exanpl es of preferred conpounds of t formula Vb (R2 = OCHF2 and X =

i odi ne) are the conpounds in which 3, R4 and R6 in each case have the
meani ng gt¥ethe Reydetion of Db FabrdditiarompothdsanilideVBIllf)e dimelerred
conmpoundscofipdunal offorhel fovim hahdr és Rl so GrBqasdt Xy Fd¥medl, eoé;lsmﬁngogpounds
iTnb\lfvhi gh( h&%3, t ¥4 raadt Rén \f}fé/%a%rheeare&m ,HQL@icf\éﬁnaj.%b AL BptaBFed Or%%e][ O‘t"’hOf
abl e o referred conpounds .0 e
formul a Vglq q%?gﬁa}%}%o@c]:tll )éé‘i Eé rags%t’hghgo aoci?’r‘?‘d§°fnﬁo'f5éjvﬁ1i i R3, R4
and R6 PniBREIPTERLE ARV HEIRBalt & ERTPRUBh I FroWs BRbIRAHEd to

( conpoundBaif:al. §alyebysissyiBezbl et eoppeaning tgeriesvidr imonweiet i ng
conpoundscafipdune Ifoamdla dalrbokpl e tare 2 Rhat@oH- (iR%r 820t -o Wl ) ani | i nes of
the 30 fogémivatliVe(Step é,aa}qpageapréggé}gaspédéy gi,gf SP!ﬂa!rrEﬁeang brom ne,
brom ne chl or i—-?fk i)o_di ne, mxtures of iodine an ChFOI’I ne, "1 odi ne

chlori gﬁ Nerafostieci ni mi des, such as N-bronosuccinimde and

N-i odoSticci ni m de, hypohalic acids, such as hypobrom c acid, and

f urt her no¥ Lt LORBE r agents arend £85 exmngieonivatéxioxaleohol®) ex. The
hal ogenatfory exgeplei G -§gretladrnols,espthysd methanoBf et dnadl apount or in

excess, basgtopanbl) or Mikkarabl ¥r ivhedBOHicIKA SLALRN QB rical ly  required
amount. The nolar excess can be up to 5 tines the amount of I11. Anong the

abovengflt{,honed hal paer at i ng.ageﬂt S,. prefgrence Is given to the 40
br omi na intge FGERTAL AT NS B P hal i4g PRGER R L YafatFed Pitefiar Ebel
enbodi merRFSSEIEReCT AR AGLGAC oF Rasdcarabrbrfthe Bxempies . off baappr opri at e,
cat al yti ccasalysst cimoredikaild meainthydobxadeswissichoas Bsddisine dyaeoghi de
cat al yst ,orf otaxaiimh ehyairoRi a6 e lthel dekekidds Rirod dg-ahk@Ré1d,| Jinchl ori de
Gt Unl g ol o 4 e EnoRlac? orl Bb LY Shust WBEHEREe  CROSBILEY (00 e

u [ . dur . , . :
added %% acg)ééﬁ%?a%e gg%geugo%%l‘%ideihef‘%‘e%lﬁ% 8k ?f?‘?‘r‘?.gﬁé%%’fﬁd\fﬁd IV is
to be prdPAPERLa2°t % FECN(3E MYFICHLPTic 1aqid grsdulfysichreide add, as
catalyst, nitric acid, iodic acid, sulfur trioxide, hydrogen peroxide or
an al uniUswalinl othelgoduppesis |datalyet | e anpiplyed. i dm amBahbess omant of
the reactd.antb)$ ridie pdeSinbee dBltd@eBonsourdi®.0¥8dai frddeebaryaof,g halide
salt fiprgavkhed phsedial 98ep, ithe cak8P580 Y AEILDL AL X4 dhshid 980t -
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equimolar amount or in a molar excess, preferably of up to 2 mol,

based on the compound V.

30 Preferred solvolysis agents are Ci~Cz-alkanols. Preferred
catalysts are alkali metal hydroxides or alkali metal
C1-Cs-alkoxides, such as sodium hydroxides, sodium methoxide and
sodium ethoxide. i

35 Usually, the partial solvolysis is carried out in a solvent.
Suitable solvents are, in particular, the solveolysis agents
themselves, for example the C;-Cs-alkancls, or mixtures of these
solvolysis agents with inert solvents. Examples of inert solvents
are the solvents mentioned above.

40
In a preferred embodiment of the present invention, the
solvolysis of V to give II is carried out in a C;-Cg4-alkanol in
the presence of the corresponding alkoxide, preferably methanol
or ethanol using sodium methoxide and sodium ethoxide,

45 respectively.



"hal ogenating agents" are m xtures of sodium chloride or sodium 10 brom de
w th hydrogen peroxide. The hal ogenation is usually carried out in ard SRt
solvent, for exanple a hydrocarbon, such as hexane, a hal ogenated
hydrocarbon, such as dichloronmethang, trichloromethane, 1,2-dichloroethane
or 15 chl orobenzene, in a cyclic eth ‘Er such as dioxane, in a carboxylic
aci d, suchhaslvelysisctemperasprenis tusqheot lpuieone ©0°C agridl ge&eﬁhnﬁf al

acid, suctnhs ligdredhbpriie aoidisg ISd\IirfﬂJblfCtﬁéléblvé?ﬁ: 'f‘r&‘?éﬁ{b tehg of
cour se, afé&ﬂ%swheef&d&elm XhUESS ﬁng t??ox@ Bhoned ;S 'Ve“ s. 20

I f appro e.re IS carr e presence of‘ a base, for
exanpl e_a é}éptltl%gll%@ne{' ngm 55 O—| or the alkali netal salt

of a ca?boxyl ic acid, such as sodi um acetate or sodium propionate. 25 In
general , Thee Rfé‘ééﬁtﬁ)nﬂf:eﬁbendt UF eobvtsa ithede i ni swegbshyi )t, hei peddd Ilgl;ae@lnt he
boi i ng pme nitscdbtedeby alheewbrkhugs unsiiods. wihen rAC twe ohsry l%?cf ehab!y

h
carried ouirgdsel eﬁpe‘{ﬁ‘;ﬂg atB, thee G Lk &utcgslggq__eac ;.n Qartl cuI ar

inther efrg %_ =l__1,“;:3.0In step.il

2- hal o: ai? azo %} N FMReS e gHEFof a“1"\? YEPYhPhtheEhe reacti on
i) is URp ¢ B Fat FRY @geif PrREVEE OF ¥heHepmpowsl Raswhien meani ngs
ment i onedl5al§>(*3"¢é!lmiﬁ|JsI1 &hecueaoniny iligavrnigr disp. pBhobxanpiyesisdt any! ati ng
agents arw chebbayzoxazadieds, (Stutjddded t6apboreilcatigsti®f s, such as

Cl- CG4- a'Kkbsealﬁiﬁaﬁfén-agﬁfgy'éﬂf@ﬂatob?a rt'CU|ar nmet hyl or ethyl), vinyl
esters (Y = CH=CH2) , 2-propenyl esters ( C(CHB) =CH2), acid anhydrides

(Y = in partlcular a chlorides (Y =

hal oggg&)ﬁ 56 ?Yﬁﬁlo&r'%'éf P%’Fd]rfé} 5 Rfxtif orgrl Phégéﬁ*ﬁﬁﬂlr gestarting

R6- C( O) - BACEOF2EE i thhe PAPORSE) 14c60a8iNg , ta fdve Asvémrivine azei Hnowand al SO
m xed antyrgmi dke privr—a®rC( )r RxanpieefFm WOH98r2 7690, @0agples7o2,

Cl- C6- al kipl p2/06962 emrrptzeoason,xm gehmnsier%bhs 3vza|1's<s as&%(é?
tert-butyah ge bor Heehaisl dihEPMPANGG 915

H C( O S Teac Iatln referabl
rﬂ():'(Oilzeooclg&I g% armouf;\ t%e ?ml?loa f%g g Qﬁﬁtl‘ﬁa EEP red P¥an )altrmunt

of from '8 ﬁf%fiesﬁﬁ’ske‘%fl dm I’Onﬁ?/oﬁﬂ‘ 2:h¥0c d PY. 5 If

appr opri ¥e>- %%& 6Py EtartEnpifsmorbenyb-substateted myraaoles cof ahebasi c
cat al yst farsudald&d during the acylation of 1V. The catalyst is preferably
enpl oyed in an anmount of from0.001 to

25

4 R3
R4 R R?2
RS \ g (VI)
30
by successive nitration and hydrogenation of the nitro group
formed.

The nitration of the 3~(pyrazol-3-yl)benzenes VI gives, in a
35 smooth reaction, the corresponding 3-(pyrazol-3-yl)-l-nitro-
benzenes ¢of the formula VII,

40 =
(VII)

02N

45
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Conpoundmgl:eglad.l. a (f:ar bok e advantageous to use an excess of nitrating
agent, for example up to about 20 times the molar amount, based
on VI. If the reaction is carried out in the absence of a solvent
in the nitrating agent, for example in nitrating acid, the

30 nitrating agent is present in an even greater excess.

The reaction temperature is usually from -100°C to 200°C,
preferably from -30 to 50°C.

35 The preferred nitrating agent is nitrating acid, i.e. a mixture
of concentrated sulfuric acid and concentrated, preferably 100%
strength, nitric acid. For the nitration, the compound VI or VI-A
is preferably dissolved or suspended in sulfuric acid, and the
nitric acid is then added, preferably under temperatures control.

40 The reaction is then preferably carried out at temperatures in
the range from -30 to 50°C, preferably in the range from -20 to
+30°C. The duration of the reaction is generally from 0.5 to S h.

The nitrated compound VII or VII-A (= compound VII where R3 = H)

45 i1s isolated from the reaction mixture in a customary manner, for
example by pouring the reaction mixture into water and/or onto
ice, followed by filtration or extraction of the resulting



derivative, for exanple an ester R6-COOR (R, for exanple, _  9.SEP 2004
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of the compound V. In a preferred variant 25 of this process step, the
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i s carri exivancednOrgarios ShemisSoy ¢ AIF eed .ol wenwslaye& donhshaféd cedar . the

sol vol ysi mesgept silgheimeliesraditie 1288/ €nd 18 1GL Qﬂaaii%%"'?.ks or m f(t urtes
of these molavgkysis, aaae@tz%mb 'ng(ﬁ?kyf@éus%dgg#mﬁsé QS%}E&%C]’GVE“ S

preferre
S; :stegtfs |Sér¥ %gﬁﬂ H}dr% %oﬁilesﬁes" Py\/""l'Y) f FELPFeRecarried out in a
Cl- C4-al kanol in the pr esence of the correspondi ng al koxi de, preferably
met hanol ThEr TEEREHAN USi ARTSIRA Mtnefboxextanpded Spdiedntaingoxhélenith
respect i vempound WITSERtBO8(me&t7al Buehsas VDS &lhgnp@rtgaltdjrugdé§ %} dgdquently
above 0Crendtgenasaridixions| yild Mised aazséélqﬁt {aga!rb PNt Q 4he Sotvent.
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gg[ ;: ﬁggqﬁ%ﬁbg &P;‘?der arrl,g,e Ol?lnio"l 4 hﬁaﬂreﬁfé‘qesmfa‘f’é%ﬁwlpﬁemmk up net hods

whi ch ar §°E'88‘t‘%$ﬁa F’&Fk?hl%r C;S’l’ﬂaéésesuqff agpPicps (BXtphenyhes react i on

productSC@Flzfﬁﬂggeoﬁnp|gt al., Chem. Ind. (London), 1983, p. 480) or with
NaBH;S3; (see Lalancette et al., Can. J. Chem. 49, (1971),

25 p. 2990), where, depending on the reagent used, these reductions
can be carried out neat or in a solvent or diluent. Suitable
solvents are, depending on the reducing agent, for example
alcohols, such as methanol, ethanol, n- and isopropanol, n-, 2-,
iso- and tert-butanol, furthermore hydrocarbons, such as hexane

30 or toluene, halogenated hydrocarbons, such as dlchloromethane,
trichloromethane, 1,2-dichloroethane or chlorobenzene,
furthermore ethers, such as dioxane, tetrahydrofuran, methyl
tert-butyl ether or dimethoxyethane, and also aliphatic
carboxylic acids and their esters, for example acetic acid or

35 propionic acid, with the abovementicned C1-C4-alcohols, or
mixtures of the abovementioned solvents.

In the case of the reduction with a metal, the reaction is
preferably carried out in the absence of a solvent in an

40 inorganic acid, in particular in concentrated or dilute
hydrochloric acid, or in a liquid organic acid, such as acetic
acid or propionic acid. However, the acid can also be diluted
with an inert solvent, for example one of those mentioned above.
The reduction with complex hydrides is preferably carried out in

45 a solvent, for example an ether or an alcohol.



can be enployed in the subsequent step iii) wthout further 10 V\Drk:lép P201
Frequently, the crude product of the conpound Il which 1is obtained inSEth?(g

reaction ii) or iii) is, prior to cyclization to the benzoxazole I,
subjected to purification by crystallization and/or chromatography. 15 The
3-(pyrazol -3-yl)anilines of the formiPa 111 used as starting materials in

t he proce§3e@&Midi-ngheoreductionenti BRI are Idowa cdrmiad batpisig art, for
exanpl e f hpdray@ro8mn2 ¥R6OpraMRe 55782trand@t33h0RG62 aAQaQEéQ,Z% WO
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5, 032, 18558 31 1§ FFB?EWF“%%SW tAHEEENEPE B Srofint e flagmnoEa VI 25
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the for nut,_ajg Jbou §9 {‘X-Jgégi %2'3154%20%329’1; sé%ézoﬁglz‘:?c)l.one\%}m%%ﬁg “R5’are as
def | neg above. -5 rﬁrl ngly Ct Rt e R eact ofit 1Rk &Pedl fek Nedifydngt the
pyrazol® Ty IS - VPR eTHF MiStr 4F 451 lan gmP ey flinc ameurse eft fremen if R3

i s hydr ogerf0IcEpduiels RET mede ¢Hrthd sowboind WilIch cR3cibatwadlaggen are

her ei nbel vatadlysts meta&kred 5 to as conpounds VI-A This applies
correspondingly to the conpounds VII. The nitration of VI can be carried

out with [ I.N a riped in the prior art for the
ni trat ggr%iﬁgyéﬂa‘ﬁrﬁtﬂgo%ggﬁu g'r?dggg §%§Fné)\ﬂ6 557'0%%,&%\&’@'21 02509 or
US 5, 032,165 2°Sti TaDi Y TedgEnt SORrBaTPLer cASh VA t6H 8RFR e lcium
concent r i3 ONSALEncFIFING EBAERHR r Hagdumnauifatiengsilicd gredsi dlumiiagt ures of
concent r dlerosilieates aciedlanes mt mirgaade dpglymerat i for acindle postorn
further npedymeyk baseditons Naaihyl ladtahist 62t SSLystyradhes Ndvialg on can be
carried otidnctiohl® ARRRNCRAO! (ASPIHeHs 4dktaB16CESy MidALNg @0ent or in
an inejd SAMGRE REe | Yelhiranie catalyst is in particular also finely

divided nickel, for example in the form of Raney nickel.

The conversion of VII into III is frequently carried out with
hydrogen in the presence of a transition metal catalyst in an

25 inert organic solvent. Suitable solvents are, in principle, all
of the abovementioned solvents. Preferred solvents are the
abovementioned alcohols and their mixtures with ethers or esters,
in particular if the catalyst used is finely divided nickel.

30 The hydrogen pressure required for the reduction can be varied
within a wide range and is generally in the range from
atmospheric pressure up to a superatmospheric pressure of 50,
preferably up to 10, and in particular up to 3, bar. Of course,
the reaction can also be carried out at hydrogen partial

35 pressures below atmospheric pressure, for example in the range
from 0.2 to 1 bar.

The temperature required for the reaction can be varied within a
wide range and is, depending on the reactivity of the catalyst

40 and the chosen hydrogen partial pressure, usually in the range
from 0 to 150°C, preferably in the range from 10 to 100°C, it
being possible to carry out the reaction both at lower
temperatures and at higher temperatures.

45



suitable inert solvents or diluents being, for exanple, water, m ngrgagEP 2004
aci ds, organic acids, hal ogenated hydrocarbons, such as 20 nethyl ene

chl oride, anhydrides, such as acetic anhydride, and m xtures of these

sol vents. Depending on the reagent, gstarting material VI or VI-A and
nitrating _agent can be enployed in ag roxi mately equi nol ar 25 anounts.
However, &8 ®peaThiralpreerbodigenitonfothetpuddesy acedmting toi themmy be

advant ageduseniarns €oanpeap@singfhei tompoutis agenin dicheXagRh RUR,LO about
20 t1es bienife air ABRUAL, OS2 (pPPadB:-Ily1hBEREEAR 1N che carried out 1n
t he absengggmlaaﬁqhvggg ud tﬂ@egur atin a%ent, or .exanple in nitrating
acid, the nitrating agent is present® iTrAnBYePYidster excess. The
reaction tenperature is usually from-100C to 200C, preferably from-30 to
50C. 35 The priditstr 68eni 2 atthe§eagenpoumsismiareatéacteacwdthi a enitdaftiixgure of
concent r atgents d wive acl€mndzevnseyl yali-adrrepeiAmbhy100% strength,
nitric acid. For the nitration, the conpound VI or VI-A is preferably

di ssol ved or suspended in sulfuric acid, and the nitric acid is then
added, _preferably under tenperatuties con jol. 40 The reaction is then
preferéﬁly carried out at tenperatures i the range from-30 to 50C
preferably in the range from =30C. The duration of the reaction is
generally fromO0.5 to 5 h® : trat eg conmpound VI or \(HI_@: (= compound
VIl where R3 = H 45 is isolgted fr8m th&!reaction mxture 71 a customary
manner, for exanple by pourgig the reaction mxture into water and/or onto
i ce, f&) | owed by filtration or extraction of the resulting -9 SEP2004 29
reacti o roduct. If appropriate, the aqueous phase is neutralized prior
to the istratGo8ROBRAt el d6t £hen midi @r SteBi Yy reapved reltlziangedyenig f or
exanpl e addedlti tpegave hy d-dpydesel-arlbanal tse arf hiheardbangiae3IILA required,
the reactdohppuaduct GafereSrE hemhe theceymdcirdsz edr— A h& %ﬂéﬁté@n of the

resul U NGuinicEQROML V! L Ofnd/arel Oaed 18l RUEAZO oL Lapd T nes - of

the fo I s.carried ouf usi,ng_custonmary r g a

ar onatliglgc?‘tpro gkg%oﬁ%s Hs i‘ﬁgdé%fér? is%egnﬁn’? & f#?ﬂ?‘n%r(tc PgP%%Iuci ng
aromat i ¢ W18’ ¢ MpJiFds SR Pt NP dddrtesd pom FORgounRds | Fiedz( seevhiicdr bexhnpl e,
J. March,R® Andahcaxe doganke Chemistry, 3rd ed., J. Wley & Sons, New York,
1985, p. 1183 and literature cited therein), and also in EP-A 361114, WO
92/ 06962, WD 92/02509 or US 5,03%(41635 whi ch are 15 expressly incorporated
her ei ngdy way of reference. The redurti ome is carried out, for exanple, by
reacting the nitro conpound W t metal such as iron, zinc or tin
under acidic RS

(IV-Bry)
H.N  Br

30

Steps ii and, if appropriate, iii are then carried out in the
manner described above.

The halogenation of III-A to IV is carried out in the manner

35 described above, similarly to the halogenation of III to IV. To
achieve complete conversion, differing from the halogenation of
IIT to IV, the halogenating agent is preferably employed in an
amount of at least about 2 equivalents, based on III-A, for
example in a molar ratio of from 1:1.% to 1:2.5, it also being

40 possible to use an even greater excess of halogenating agent. For
the conversion of III-A into IV-Br; or IV-I,, the preferred
halogenating agent is elemental halogen, preferably bromine. The
reaction is then preferably carried out in a carboxylic acid,
such as acetic acid, propionic acid or butanoic acid, or in a

45 mineral acid, such as hydrochloric acid or sulfuric acid, in
mixtures of these acids, in water, or in a mixture of at least
one of these acids with water. The temperatures required for the



reaction conditions, i.e. with nascent hydrogen, or with a 20 conpleﬁ

hydri de, such as lithium al um num hydride or sodi um borohydride, SEP 2004
preferably in the presence of transition nmetal conpounds of nickel or
cobalt, such as N Cl2(P(phenyl)3)2, gg CoCl2, (see Ono et al., Chem

| nd. (London) 1983, p. 480) or wi t h3RaBH2S3 (see Lal ancette et al., Can.
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above tion is. In the case of the reduction with a metal, the
reacti preferably carried out in the absence of a solvent in an 40
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exanpl e IBRAIGFERLY ncalrivgy epagresioim eadabysiwn,basddodnel aransition
pal | adi umetglekeprefartddiy mangané.dfmdlcuﬁpeﬂ'hgleﬁt ahusi&rpar&né 8044 aia t he
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tricycl ohex E oé? ﬁ@?b Mo gﬁ l2ggonguly he used
for modi fSA TE)ZY&@PWP%‘S‘F" W%&Fﬁ?%tph%mgﬂmlﬂ le@ﬁipI aykibriwmanount s
of from ipngelrrefaramdly poi (@piCa- alkyheuddopoumd drid sutébrediairedoas,
cat al yst pretfakabInecmigiCalgsialean)belofdndymd i n supported or unsupported
form 2815 Suitable supports are, for exanple activated carbon, cal ci um
car bonat c f.a b u te |ca

%nibAk bf”ﬂ u12681 a P 4 ToR L%ft are prii ﬁ?)lcgllﬁﬁ’p%?drn

alunDs"'ﬂ%%teaé z orf%%,ogyégéggy %u?g %é, sulfate, dlhydrogen

phosphate, hydrogen phosphate, phosphate, nitrate, hydrogen
carbonate, carbonate, hexafluorosilicate, hexafluorophosphate,

30 benzoate, and also the anions of C;-Cy-alkanoic acids, preferably
formate, acetate, propionate and butyrate. They can be formed by
reacting I with an acid of the corresponding anion, preferably of
hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric
acid or nitric acid.

35
With respect to the herbicidal activity of the compounds II, IV
and V, the variables X and R! to R%, alone or in combination, are
preferably as defined below:

- and

40 R! is hydrogen or C;-Cs-alkyl, in particular methyl or ethyl;
R? is cyano, difluoromethoxy, trifluoromethyl or methylsulfonyl;
R} 1is halogen;

45
R* is halogen;



pol ymers based on N-vinyllactams or polystyrenes having functional SEP 7004
functional [sic] groups suitable for binding the 20 catal yst netal. ;&
suitable catalyst is in particular also finely divided nickel, for exanple
in the formof Raney nickel. The conyersion of VII into Ill is frequently
carried out with hydrogen in the pr%%ence of a transition nmetal catalyst
in an 25 Rherisofatiieesorhkerninesert aptrosol vents are, in principle, all

of the abovenentioned solvents. Preferred solvents are the abovementioned
al cohol s and i&ebforiinktures with ethers or esters, in particular if the
catal yst used is finely di vi ded ni ckel . 30 Tge hydrogendpressure rFEU|red
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|od|ne the 3-(pyrazol - enzenes or mul Egeh directly
as star ing materials. 5 1n a first step a), these conpounds are reacted
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particular bromine.

25 Herbicidal compositions comprising the compounds II, IV or V or
mixtures of these compounds and/or their agriculturally
compatible salts control vegetation on non-crop areas very
efficiently, especially at high application rates. They act
against broad-leaved weeds and grass weeds in crops such as

30 wheat, rice, corn, soya and cotton without causing any
significant damage to the crop plants. This effect is mainly
observed at low application rates.

Depending on the application method in question, the compounds
II, IV or V, or mixtures of these compounds, or their
agriculturally compatible salts, or compositions comprising them,
can additionally be employed in a further number of crop plants
for eliminating undesirable plants. Examples of suitable crops

are the following:
40

35

Allium cepa, Ananas comosus, Arachis hypogaea, Asparagus
officinalis, Beta vulgaris spec. altissima, Beta vulgaris spec.
rapa, Brassica napus var. napus, Brassica napus var.
napobrassica, Brassica rapa var. silvestris, Camellia sinensis,
Carthamus tinctorius, Carya illinoinensis, Citrus limon, Citrus
sinensis, Coffea arabica (Coffea canephora, Coffea liberica)y,
Cucumis sativus, Cynodon dactylon, Daucus carota, Elaeis

45



25 (IV -Br2) H2N Br 30 Steps ii and, if appropriate, iii are then Ca‘igtﬁhﬂﬁ
out in the manner descri bed above. The hal ogenation of IIl-Ato IV

carried out in the manner 35 described above, simlarly to the hal ogenation
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As desiccants, they are suitable, in particular, for desiccating
the aerial parts of crop plants such as potatoes, oilseed rape,

25 sunflowers and soybeans. This allows completely mechanical
harvesting of these important crop plants.

Also of economic interest is;

30 _ concentrating into a short period of time fruit drop or
reducing their adherence to the plant, in citrus fruits,
olives or other species and varieties of pomaceous fruit,
stone fruit and nuts, as this facilitates harvesting of these
fruits, and also

35

- the controlled defoliation of useful plants, in particular
cotton.

The drop, which is promoted by the use of compounds of

formula II, IV and/or V according to the invention and their
agriculturally useful salts, is due to the formation of
abscission tissue between fruit or leaf and shoot of the plants.
Defoliation of cotton is of particular economic interest, since
this facilitates harvesting. At the same time shortening the
period within which the individual plants mature results in
improved fiber quality after harvesting.

40

45



tri met hyl benzyl ammoni um , furthernore phosphoniumions, sulfonium ions
preferably tri(Cl -CA-al kyl)sul fonium and sul foxoniumions, pref er‘aﬂaﬁ@fj 2004
tri (Cl-C4- al kyl)sul foxonium 25 Anions of useful acid addition salts are
primarily chloride, bromde, fluori gﬁ hydrogen sul fate, sulfate,

di hydrogen phosphate, hydrogen phosphnate, phosphate, nitrate, hydrogen
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particular HYdPo§EnVeIqEaBSa PRy ROIRSL CFIGER 0L iBhACAC Al RYFLiC and
C3- CB- cycl oal 3Amatiesbyrqaasibeak kye -Gl peradf kyl tesirehytironaphthalene,
phenyl - C1- C4-aliipjtlateX naptithalenes and their derivatives, alkylated
benzenes and their derivatives, alcohols such as methanol,
ethanol, propancl, butanol and cyclohexanol, ketones such as
cyclohexanone, strongly polar solvents, e.g. amines such as
N-methylpyrrolidone, and water.

25

Agueous use forms can be prepared from emulsion concentrates,
suspensions, pastes, wettable powders or water-dispersible
granules by adding water. To prepare emulsions, pastes or oil
dispersions, the 3-halo-2-phenylpyridines [sic], either as such
or dissolved in an oil or solvent, can be homogenized in water by
means ¢f a wetting agent, tackifier, disperéant or emulsifier.
Alternatively, it is possible to prepare concentrates comprising
active ingredient, wetting agent, tackifier, dispersant or
emulsifier and, if desired, solvent or oil, which are suitable
for dilution with water.

30

35

Suitable surfactants are the alkali metal salts, alkaline earth
metal salts and ammonium salts of aromatic sulfonic acids, e.q.
ligno-, phenol-, naphthalene- and dibutylnaphthalenesulfonic
acid, and of fatty acids, alkyl- and alkylarylsulfonates, alkyl
sulfates, lauryl ether sulfates and fatty alcohol sulfates, and
salts of sulfated hexa-, hepta- and octadecanols, and also of
fatty alcohel glycol ethers, condensates of sulfonated
naphthalene and its derivatives with formaldehyde, condensates of
naphthalene or of the naphthalenesulfonic acids with phencl and

40

45



particular brom ne. 25 Herbicidal conpositions conprising the corrpogrgdSsEPl ium
IV or Vor mxtures of these conpounds and/or their agriculturally
conpatible salts control vegetation on non-crop areas very efficiently,
especially at high application rates, They act against broad-|eaved weeds
and grass weeds in crops_such as _30 eat, rice, corn, soya and cotton
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The concentrations of the active ingredients II, IV and V in the

25 ready-to-use preparations can be varied within wide ranges. In

general, the formulations comprise from 0.001 to 98% by weight,

preferably 0.0l to 95% by weight of at least one active compound.

The active compounds are employed in a purity of from 90% to

100%, preferably 95% to 100% (according to NMR spectrum).

30
The compounds II, IV or V according to the invention can be
formulated for example as follows:

I 20 parts by weight of the compound No. IIa.9 (see Table 1)

35 are dissolved in a mixture composed of 80 parts by weilght
of alkylated benzene, 10 parts by weight of the adduct of
from 8 to 10 mol of ethylene oxide to 1 mol of oleic acid
N-monoethancolamide, 5 parts by weight of calcium
dodecylbenzenesulfonate and 5 parts by weight of the adduct

40 of 40 mol of ethylene oxide to 1 mol of castor oil. Pouring
the solution into 100,000 parts by weight of water and
finely distributing it therein gives an aqueous dispersion
which comprises 0.02% by weight of the active ingredient.

45 II 20 parts by weight of the compound No. IIa.l7 (see Table 1)
are dissolved in a mixture composed of 40 parts by weight
of cyclohexanone, 30 parts by weight of isobutanol,



20 useful salts are also suitable for the desiccation and/or defoliation
of plants. As desiccants, they are suitable, in particular, for dest &cHiPiH
the aerial parts of crop plants such as potatoes, oilseed rape, 25
sunfl owers and soybeans. This all ows corrpl etely machanl cal harvesting of
these inportant crop plants. Al so of 3%conomic interest is; 30 35
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dlum 1sobut%1napht lenesulfonate, 17 parts by weight
of the sodium salt of a lignosulfonic acid from a sulfite
waste liquor and 60 parts by weight of pulverulent silica
gel, and the mixture is ground in a hammer mill. Finely
25 distributing the mixture in 20,000 parts by weight of water
gives a spray mixture which comprises 0.1% by weight of the
active ingredient.

v 3 parts by weight of the active ingredient No. IVa.l (see
30 Table 2) are mixed with 97 parts by weight of finely
divided kaolin. This gives a dust which compfises 3% by
weight of the active ingredient.

vI 20 parts by weight of the active ingredient No. IVa.4 (see
35 Table 2) are mixed intimately with 2 parts by weight of
calcium dodecylbenzenesulfonate, 8 parts by weight of fatty
alcohol polyglycol ether, 2 parts by weight of the sodium
salt of a phenol/urea/formaldehyde condensate and 68 parts
by weight of a paraffinic mineral oil. This gives a stable
40 oily dispersion.

VII 1 part by weight of the compound No. Va.9 is dissolved in a
mixture composed of 70 parts by weight of cyclohexanone, 20
parts by weight of ethoxylated isooctylphenol and 10 parts

45 by weight of ethoxylated castor oil. This gives a stable
emulsion concentrate.
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ffects, the compounds II, IV or V may be mixed with a large
number of representatives of other herbicidal or
growth-regulating active ingredients and then applied
30 concomitantly. Suitable components for mixtures are, for example,
1,2,4-thiadiazoles, 1,3,4-thiadiazoles, amides, aminophosphoric
acid and its derivatives, aminotriazoles, anilides, ({het)aryloxy-
alkanoic acid and its derivatives, benzoic acid and its
derivatives, benzothiadiazinones, 2-aroyl-1,3-cyclohexanediones,
35 2-hetaroyl-1l, 3-cyclohexanediones, hetaryl aryl ketones,
benzylisoxazolidinones, meta-CF3-phenyl derivatives, carbamates,
quinolinic acid and its derivatives, chloroacetanilides,
cyclohexenone oxime ether derivatives, diazines,
dichloropropionic acid and its derivatives, dihydrobenzofurans,
40 dihydrofuran-3-ones, dinitroanilines, dinitrophenols, diphenyl
ethers, dipyridyls, halocarboxylic acids and their derivatives,
ureas, 3-phenyluracils, imidazoles, imidazolinones, N-phenyl-
3,4,5,6-tetrahydrophthalimides, oxadiazoles, oxiranes, phenols,
aryloxy- and heteroaryloxyphenoxypropionic esters, phenylacetic
45 acid and its derivatives, phenylpropionic acid and its
derivatives, pyrazoles, phenylpyrazoles, pyridazines,
pyridinecarboxylic acid and its derivatives, pyrimidyl ethers,

fatty



lime, chalk, bole, |oess, clay, dolomte, diatonmaceous earth, calci ldm
sul fate, magnesi um sul fate and nmagnesi um oxi de, ground synthetic ~ SEP 2004
materials, fertilizers such as amoni um sul fate, 20 anmoni um phosphat e,
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within wide ranges. In general, the fornulations conprise fromO0.001 to 98%
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20 parts by WREHETof " th&TaRPifhe ?%gﬁagaﬂtsmalm a.12 (see 10 Table 1)
are dissolved in a mxture conposed of 25 parts by wei ght of cycl ohexanone,
65 parts Exammdeght Bfepenatienadf Didthilaéié-ahicdfloborT+ ny-bremst 210 to 280C
and 10 pas-ici fiyorvmé ghixyefl -heehyprdiacpyesz4-3m)1 yebnebkyicanre (9xi de to 1 nol
of castor oil. Pouring the solution into 100,000 parts by 15 wei ght of

vat er zﬁ“ﬁfﬂ'yﬂﬁ%oﬂb§afélﬁgﬂhﬂgrbLBL(%ﬂﬂ?oﬂogkyngfﬂ%romethoxy-1-methyl‘

l1H-pyrazol-3-yl)aniline IVva.4
Variant A

30 50 g (0.12 mol) of 4,6-dichloro-3-(4-bromo-
5-difluoromethoxy-l-methyl-lH-pyrazol-3-yljaniline were
dissolved in 200 ml of dichloromethane and mixed with 20 g
{0.13 mol) of bromine. The reaction mixture was stirred at
room temperature until no further changes were found by HPLC

35 (C1g column, methanol/water gradient 0-100). The reaction
mixture was then extracted with saturated sodium bicarbonate
solution and saturated sodium chloride solution. The organic
phase was dried over magnesium sulfate and concentrated.

" Chromatography of the residue over silica gel (ethyl

acetate/cyclohexane) gave 60 g of
2-bromo-4,6-dichloro-3-(4-bromo-5-difluoromethoxy-l-methyl-
lH-pyrazol-3-ylj)aniline IVa.4.

lH-NMR & ppm: 7.4 (s, 1H), 6.7 (t, lH), 4.2 (br, 2H)
45 3.9 (S, 3H)



aqueous di spersion which conprises 0.02% by wei ght of the active
ingredient. IV 20 parts by weight of the active ingredi ent No. IIa.ﬁ@S@Bé@ﬁ
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equi prent, i PSRl aRdd tiexe addedrtagshissspbitiamefheosohstiopowas i nt o
contact with then |ssaveed oit t7R6C skorsilt hveThe apeaction mixture was
25 concentrated under reduced pressure and diluted with methyl
tert-butyl ether and water, and the organic phase was
separated off. The organic phase was then washed with
saturated sodium bicarbonate sclution and dried over
magnesium sulfate. Concentration of the solvent to dryness
30 gave 57.4 g of the dipropionyl compound (compound V where
R! = methyl, R? = difluoromethoxy, R3® = bromine, R = RS =
chlorine, X = bromine and R® = ethyl), which contained minor
amounts of the corresponding N-propionylanilide ITa.12. The
resulting mixture was then subjected to partial solvolysis.
35 To this end, the reaction product of the acylation was
dissolved in 300 ml of methanol, and 17.9 g of a 30% by
welight strength solution of sodium methoxide and methanol was
added to the solution. The mixture was then stirred at room
temperature until no further conversion was observed with
40 HPLC (Cjg column, methanol/water gradient 0-100). For work-up,
about 500 ml of dichloromethane were added to the reaction
mixture, and the resulting solution was washed successively
with dilute hydrochloric acid, water and saturated agueous
sodium chloride solution. Chromatography over silica gel
45 (mobile phase: cylohexane/ethyl acetate) gave 41.4 g of
N-propionyl-2-bromo-4,6-dichloro-3-(4-bromo-5-difluoro-



plants, while the active ingredients reach the | eaves of undesi rabl%

pl ants growi ng underneath, or the bare soil surface (post-directed; SEP 2004
| ay-by). 20 The rates of application of active ingredient Il, IV or V are
fromO0.001 to 3.0, preferably 0.01 to 1.0, kg/ha of active substance
(a.s.), depending on the control tarf&t, the season, the target plants and
the growt h st agthoxs IFrmenhsénl H4nyrzedt-Bupl pdnidddieonzantk t o achi eve

synergi stic #meéletdis,pdine:conporsds (1, 1V or V may be mxed with a |arge
nunber of representatives of other herbicidal or growh-regulating active

i ngredients apg_ lie 0, co m t].y. Suitable conponents for

m xtures are, ogrﬁhggaﬁ%ﬁé, 91632(,54- 3&’3%?2@04%%, 1, 38k t4ri’adtaztibs, ani des,
ani nophgsphori ¢ acid and i?s déri virves> GE-nGer2Blolles, (BRI tdes) .
(het)aryl oxy- alkanoic acid and its derivatives, benzoic acid and its
derivatives, Dbengel HHadiRzspeatesn, 2the iprbpIosyT| cpeanadi ey +38

2-hetaroyl -1, Borysliohexagesiones, hetaryl aryl ketones,
benzyl i soxazol i di nones, neta- CF3-phenyl derivatives, carbamates,

qui nol i,pi ¢ acj d,its derjvatives, chloroacetanilides, cyclohexenone
oxi ne épher die('E'iN\%g{t Py di%‘zfr{és, ﬁlbi chior(Gpr 6B o @ (Sei BHbncR -i8t-3 - 4
derivatives, dihydrobenzof uf®n$E)4016? himir $HAran- 3- ones, dinitroanilines,
di ni trophenol s, diphenyl ethers, dipyridyls, hal ocarboxylic acids and
their derivatvamsisant 8reas, 3-phenyluracils, imdazoles, imdazolinones,
N- phenyl - 3, 4,5, 6-tetrahydropht hal i m des, oxadi azol es, oxiranes, phenols,
aryl ox and ter phenyl acetic 45 acid

ar yl XYypropi.qnpi esters,
and itgsderi vat i (g,'ﬁ%hlg&r(ly %%S%P%‘Ell%g %g ShATi TR PAEVIOUE iSAE®, VBYF azol es,
phenyl pyr azol ,S%deéﬁi ml B¢ FelufRea 2BEx gimkesc Wathn®l- § tos oder i vat i ves,
pyrim dyl et H&@nsentrotedmEuliggiclacid gridoddne des0 .93l fiohyleff gaepibiiiazi nes,
triazi nones, arthyidgidei niresnixtnrezwd=caribmeanidasmordBdnps fidre for 5 and/ or
V, ﬁl on; or in koahlneké cprea&ibhtat@?aéﬁqribitskwsoffi Qiﬁﬂesﬁé_){ihman a m ijture
with opfier cryanauoleshion t r n t er.W th agents for
controlling p.ﬁfot ﬁa%ﬁ%&’fﬁé&gggﬁ c}p'l'd ft%?péﬁki%ﬁgh a?a}ﬁnscl)lpo " nt er est
is the mscibility w neral satle SSTarFAnttAleh SRV BnpLEyRPH or
treating 10 rﬁﬂlr“itty"PBn gl SPLYERT SthsPTPAHet | (ampdetedy - N sHgaBi®Xi ¢ 0il S
and oi| concd2fst ¥3s nggpaglagedpef ffel 49TheoE xEpitds Lo etamposiady BI14 012
illustrate therenteotated firotn whidiqitase by concentration.
25
1.3 2-ethyl—4,6-dichloro-7-(4-bromo-s-difluoromethoxy-l—methyl-
1H~pyrazol-3-yl)benzoxazole (1)

a) Variant using an equimolar amount of CuBr:

30
At 70°C, 2 g of the anilide IIa.12 (0.0038 mol) were reacted
with 0.1 g (0.0038 mol) of sodium hydride (97% by weight) in
20 ml of DMSO, until the evolution of gas had ceased. 0.55 g
{0.0038 mol) of copper(I) bromide was then added and the

35 mixture was heated at 140°C until HPLC showed no further
changes. The mixture was cooled to room temperature,
ice-water was added and the mixture was extracted with about
100 ml of ethyl acetate. The extract was dried over sodium
sulfate, the solvent was evaporated to dryness and the

40 residue was chromatographed over silica gel (mobile phase:
cyclohexane/ethyl acetate). This gave 1.1 g of the
benzoxazole (1).
Melting point: 131.132°C

45 lH-NMR & ppm: 7.5 (s, 1H), 6.7 (t, 1H), 3.9 (s, 3H),
2.4 (g, 2H), 1.4 (t, 3H)



~limting it. 15 AIl 1H NVR spectra were neasured in CDC13 in a 270 MHz
spectrometer. The chemical shift with respect to TM5 in ppmand the 3 SEP 200t
integral of the signal in question were determ ned. The follow ng

abbrevi ations were used: s = singlet, d = doublet, 20 g = quartet, t =
triplet, br = broad signal. Exanple 42 Preparation of

2-et hyl - 4, 6- dPthl Bapigny Axilghoapcatalytic amount of CuCl

5-di f I uor onet hoxy- 1- met hyl - 1H pyrazol - 3-yl ) benzoxazole (1) 25 1.1

|-
2- br ono- 4, 6- dac |Ps“0r§ﬂn6:‘ﬂ 06 i 1! kt‘QrPﬂ%%Q%Mhé ORI ih 10 w1 ar

1H razol 3- 7 ,an
advg%ta eous %‘o agﬂg) f%?ﬁamcomo ﬁ' Af\?’%ﬁd A34 (%oﬂ mmol) of
4, 6-di chl or o-%2 ‘F ddgdy; PPGOFW%% elwﬁ%thﬂﬁteﬁHapy?QaioIEOB ¥y h.
Yaniline werel- %ﬂ s%dllvédmwnlz(mf @i (§9 CHiwedreotbaet ddderi ,arAdnt ke didtize 20 ¢
(0.13 nol) ofwés ardineedThe IEHCt EON MKt Phe ¥esclidn heRr@e JaQ0M
Lenperatur e Usbrderiatls! bitde:s %'&ggé?‘éﬁ(:e%isfélg‘gngn@ytﬂflrgsn.éf%en golum.
met hanol / wat e

with s hurateé ég.l u%?%?g%%bongﬁglggo i'S" gnﬁY%%#E?EPﬁzeg%ﬁﬁtﬂﬂF&HF%rlde
sol uti g The’ o gérrli’l"é 9IRSk ds Ofr F71 RaPEP*ARgHR St lum sul fate and
concentrated. Chronmatography of the residue over silica gel (ethyl

acet at e/ cycl ohexave)iagaveitld @ aaftalytic amount of CuBr:
2- br ono- 4, 6-di chl or o- 3- ( 4- br ono- 5-dif|uororrethoxy I-msthyl

1H razol 3- hin .
4, Zp{b yiéjl%'gézt% Méa@’%gl‘;%%gf’ b & fﬁ?’ﬁo‘*g&’(’cﬁﬁeﬁég bt ) of
4, 6- di c?*ll oro"f?.e(e4r B it £ 19 ot C“(I)Br and

met hoxy- | - met AL FECHY oL 52€8s indexi Prherviger ddgatibent @ongmtmm Ghigl aci al
acetic acid. JAv® fi-Rfu¥ eofvaheatianrexhasdlen (58.9 (0.64 nol) of sodium
acetate. At roomtenperature, 20.6 g (0.129 nol) of brom ne were added

dropwi se, andi)t hevafiishtr RitWas cakblyett QuRuLRLINE -cufii§acetic acid was
renoveglg under reduced pressure, thg resi due was ad‘%xed with 50 m of 10

dr yness.
tol uene and tst}.mlri]ars.irjrt?o V@le %929%‘&4 atlrta?:(;_agg, fyg of the am.l:.de IIa.12

were reacted with 0.23 g (1.2 mmol) of Cu{I)I and 0.43 g
(3.1 mmol) of K;CO; under otherwise identical conditions. This
gave 1.8 g of the benzoxazole (1).

25

e) Variant with a catalytic amount of Cu(I)Br and the base
KHCO3:

Similarly to the previous variant, 3 g of the anilide ITa.12
30 were reacted with 0.63 g (6.3 mmol) of KHCO; and 0.17 g

(1.2 mmol) of Cu(I)Br under otherwise identical conditions.

This gave 1.8 g of the benzoxazole (1).

Example 2: Preparation of 2-ethyl-4-chloro-6-fluoro-7-(4-chloro-
35 2-difluoromethoxy-1l-methyl-1H-pyrazol-3-yl)benzoxazole (2)

2.1 2-bromo~4-fluoro-6-chloro-3-(4-chloro-5-difluoromethoxy-1-
methyl-1H-pyrazol-3-yljaniline Iva.l

40 Variant a

57 g (0.165 mol) of
4-fluoro-6-chloro-3-(4-chloro-5-difluoromethoxy-1-methyl-1H-
pyrazol-3~yl)aniline were dissolved in 300 ml of

45 dichloromethane and admixed with 26.5 g (0.165 mol) of
bromine. The reaction mixture was stirred at room temperature
until HPLC (see above) showed no further changes. The



-residue was taken up in 200 m of ethyl acetate, washed with 100 ml of 2 N
NaOH sol ution, dried over magensium[sic] sulfate and concentrated: 319GP004
gave 56 g of the title conpound. 15 1.2

N- pr opi onyl - 2- br ono- 4, 6- di chl or o- 3- (4- br ono- 5-di f | uor o-

met hoxy- I-nethyl-lk#pyrazol 3-yl)ani$$de I1a.12 variant A 20 48 g (0.103
nmol ) of the cHppetinh Mixtureesas diopsehveasted T8O ghvefsIPKOPEOfhE .
anhydri de, andofpbcurgl avaconcentrated sulfuric acid were added to this
solution. The solution was then stirred at 75C for 1 h. The reaction

m xture was 25, o te uc pressure and diluted with nethyl
tert-butyl et he(rim g é%r{? %Lﬂqg‘ éﬁgrg 'ﬂ?lc(tphzgé v (OZpafBled of f. The
or gani c”phase was then vvash% viSrh3Egat ur at ed sodi um bi carbonate sol ution
and dried over magnesiumsulfate. Concentration of the solvent to dryness

30 gave 57. 4 vamifaritha:di pr opi onyl corrpound (conpound V where Rl = nethyl,
R2 = difluoronethoxy, R3 = brom ne, = R5 = chlorine, X = brom ne and R6

= et hyl whi gh n r unts t he

pr opi gn)XI ani 1 Sc%négﬁz‘%’gﬁﬁe%%r 85t ]h% }PHF%'%Q ?fgﬂrgufb de‘cftléar?o
parti aP solvd? oKy -3smeihy Ly lE-prEaze 1ﬂééé?i%ﬁpﬁnﬂﬁaﬁc?d@#dtﬂ@e2ﬁ@ymht|on
was di ssol veRf i9328@el necesficrachdnot 7. fargd (0759 mplof of 3684ly aceehglt
strength sol wtdzmen adfiedoth whiehhexisie, ard robikhestiglersrare Aded 4o t he

sol ution. The gy xhdl§ SBDARBReSHLFL SRl AP é&”ﬁ%a{ﬂé% Uﬁhk_—le b2

of adi o “o-104 B o Pnb ey e QG B b e
190 t he% eact iR §t'_ﬁ?"i' tr%?nd'efﬁ ““? Bi54 taidﬁbx‘s'%l"(h‘ﬁhoﬁoﬁ/a’% \/%fsl’f@él“ene
successi vel y 21§ CRNAEREHAras §PoRFYRASST ThRdrewidusr vasdtakernngt ed aqueous
sodi um chl oridf® 3| of i dichlorcoabhayy aplaghedevitdi |200amyedbs 48 pBhy€h phase:

cyl ohexane/ etduyplecasenatie)scaveod |. dir igdobve N miffisam! s@lfate and

- br ono- 4, 6- dicHcaner Srddt- B30y §védlzf4l 406 f-.m? else” caﬂﬁn‘hl Iva.
met hoxyg I-n'eth yl - 1H pyrazol - 3y|)an| ng p0|nf c 3o

. S,
(3 1750 %’Fc‘% g0y, ‘er"Pr"sﬁ)‘ hwwgrmmo;%eef-ﬁmrqm
di prop| onyl dft?ﬁﬁ%l‘idlsq‘ﬂﬁhé’é ﬂHePY#%ﬂqloﬁrMb)%mglﬁalesIliw 1H-NVR 6 ppm 7.7
(s, 1H), 6.7 (t, 1H), 3.9 (s, 3H), 2.8-2.
Variant 2
25
43 g {0.106 mol) of the compound IVa.] were dissolved in
200 ml of propionic anhydride, and 0.5 g of concentrated
sulfuric acid was added. The mixture was then stirred at 75°C
for 1 h. The reaction mixture was concentrated under reduced
30 pressure and diluted with methyl tert-butyl ether and water,
and the organic phase was separated off. The organic phase
was then washed with saturated aqueous sodium bicarbonate
solution and dried over magnesium sulfate. Evaporation of the
solvent to dryness gave 47 g of the dipropionyl compound
35 (compound V where R! = methyl, R? = difluoromethoxy, R3 =
chlorine, R4 = fluorine, RS = chlorine, X = bromine and Rf =
ethyl) which contained minor amounts of the corresponding
N-propionylanilide IIa.9. The resulting mixture was then
subjected to partial solvolysis. To this end, the reaction
40 product of the acylation was dissolved in 100 ml of methanol,
and 32.7 g of a 30% strength by weight solution of sodium
methoxide in methanol was added to the solution. The mixture
was then stirred at room temperature until HPLC (see above)
showed no further conversion. For work-up, about 500 ml of
45 dichloromethane were added to the reaction mixture, and the
resulting solution was washed successively with dilute
hydrochloric acid, water and saturated aqueous sodium



. (m 4H, 1.2 (m 6H). Variant B 15 56 g (0.12 nol) of aniline IVa.4 from

the previous step were dissolved in 500 nm of toluene and adm xed wi% §ERIB
g of concentrated sulfuric acid and 17.2 g (0.13 nol) of propionic
anhydride. The m xture was stirred at roomtenperature for 2 h, and the
precipitate was filtered off with suéfion, 20 washed with a I|ttIe met hyl
tert-butyl ethbloridkenelupion. mmatof;repﬂrwlometaaﬂ.ecargbladﬂiblsﬂﬂeV\A'th j ust
enough 10% Naphbseoldytdlenekane (iapal wcagatdpe cﬁv@d@@t coapl et el y The

organi ¢ phasg_uas FQLSPO f4-%'1@10%8 g {H 1dd3e tli %lcq_rg)gug Moarou
were isol ated f%omt EH f conci %, I on. -

2-et hyl - 4, 6- dFERT G- mf b %’ra&f’ r &MPH&Q? Hanby! -

1H pyraZol - 3-yl ) benzoxazol e (1) a) Variant using an equimolar anount of
CuBr 30 At 7HIGNMR § pPmt he7 afi firdes, | LR) 127 .(30.(G038u DI §). ’N\@te 1epcted with

g (0.0038 nol) of sodi um§1y(cy|@(1'=1)(930/4al:)(3(;I V\@thti 3"(1: di of DMSQ,
unt|I the evol ution of gas had ceased. O. 0038 nol ) of copper (1)

brom de was t{;en adtd d and the 35 mxture vvas heat ed at 140C until HPLC
showed no furt#etdt% anges. The m xture was cooled to roomtenperature,

i ce-watl® was added and the mixture was extracted with about 100 nmi of

et hyl acet at e23 The 5dxtmmati efsndilied Dverl sedeudissollvedt €n 2deniselsvent was
evapor at ed t otélTydiRs anansdm e &ikash due gvv%s ebﬁ&%&&@apgeﬂfxpe&%r Féih' ca
gel (nobile pgme& 1 g_,y%g)t}ﬁmr}e/ %t ?y(li g s q.gve '45‘% as)
benzoxazol e ( r’\ﬁ%) CL ng %ﬁ)l nt ! ﬂ:—] g 6.7
(t, 1H) z TIPSRt “’ie and QingP QB‘N‘?FZ “lB)L‘ Varl ant
with a Eat al y#9¢ ®n8dnyater GJ’G 180gm} pf7 %Pyeofttmphaaes were 12 were

di ssol ved i n S¢pandatefl and mgehplaepnaphise wad dxtdacriedpygnisinae @id8 g (3.1
mol ) of 5 K2CGtaer efazitedsl afdtbbeend X ineecoiisihenbedaric PHasker 2 h.
0.12 g (1.2 m?@}e) dQE.e@J&\!'QxCIma%Eg:LEAQ%l"ﬂl@gdan@%etnh%og}:éﬁ a%edwa‘%hét' rred
at 14OC for J.d-[xlgewéga‘!%ﬂe%nu? {Lugf P, &9 fcﬁ'xne ralaﬁ;[eg té;% rte duced

pr essug and 2 uIE 0 raphe IR a(f& ik

cycl oh&xane/ e Y&t 4 Pea?ﬁl gpe. t g4 of iy Wifht ARCHitroThES e (1).

c) Vari ant V\ASié’f’i"eazéafia‘l’§/t’1'~1'(!a &#ﬁ&ﬂtcwpmsr ITa.13.

2.3 2-ethyl-4-chloro-6é-fluoro-7-(4-chloro-5-difluoromethoxy-1-

methyl-lH-pyrazol-3-yl)benzoxazole (2)

25
At 70°C, 14 g (0.03 mol) of the compound Ila.9 were reacted
with 0.75 g (0.03 mol) of sodium hydride (as a 97% by weight
suspension in mineral oil) in 50 ml of DMSO until the
evolution of gas had ceased. 0.56 g (0.0039 mol) of copper(I)

30 bromide were then added and the mixture was heated at 140°C,
until HPLC showed no further changes. The mixture was cooled
to room temperature, ice-water was added and the mixture was
extracted with about 100 ml of ethyl acetate. The extract was
dried over magnesium sulfate, the solvent was then evaporated

35 to dryness and the residue was chromatographed over silica
gel (mobile phase: cyclohexane/ethyl acetate). This gave
1.1 g of the benzoxazole (6}.
Melting point: 73-75°C

40 l4-NMR & ppm: 7.3 (s, 1H), 6.7 (t, 1H), 3.9 (s, 3H),
3.0 (g, 2H), 1.44 (t, 3H)

Example 3: Preparation of 2-methyl-4,6-dichloro-7-{4-bromo-
2-difluoromethoxy-1l-methyl-l1H-pyrazol-3-yl)benzoxazole (3)
45



. Simlarly to the previous variant, 3 g of the anilide Ila.12 15 were
reacted with 0.3 g (2.3 mml) of Cu(I)Br and 0.43 g (3.1 nmmol) of K2GEEP 2004
under otherwi se identical conditions. This gave 1.96 g of the benzoxazole
(1). d) Variant with a catalytic amunt of Cu(l)l: 20 Simlarly to the
previous variant, 3 g of the anilidet3la.12 were reacted with 0.23 g (1.2
mol ) of Bl | §+Acatdy1024Bremé-34 %6 -aieh) ofs- ¥AGCB runees - DlMebrbRE hsdgNY L cal

condi tions. Thienya¥eprdzdLol-yiienberdoxazoe (1) 25 ) Var ant' with a
catal yti c anount of CuF )Br and ase : Simlarly to the previous

variant, 3 g of the anilide 1la. 12 30 were reacted with 0.63 g (6.3 mmol)
of KHCOB nd o~°? yralardy o g¥Amplent - duyayBntuddef - HtheOrodd mglbhtoﬁ:a;lhe
conditi®ns. amilingavi¥ai4 gwereofintihdabbnzmeazeteif 1900 miaspl §L:idAr eparati on
of 2-ethyl - 4-addttiicoaGilll weder Bthdroidd ofdent3a?- cbidi4abaget DX e Met hyl -

| H pyrazol - 3- d’ia)ééﬁgéoééﬁﬁé@m{ 2k .8 inZefy1 %oﬂt?lned wasI Pf‘ﬂ_’ Cle;fi’&fi 3.

;:y;;?|?n2h|(qf{d% 4 CthHCQJ% d'g uo{ ﬁé hoxide Xn methanol This

4-11 uor o- 6- cH¥0232649 cHf G- BnéIqu?JoTrI@rr@t hoxy | -nethyl -1 H pyrazol - 3- -
yl )ani }¥ne were dissolved in 300 m of 45 dichloronmethane and admi xed with

26.5 g (0.165mwiMR EDCIY)O8| pigm) The wactlm mi.xt g5, W8S 15k) 1 red gty r oom
tenperature il 3H5>Lg‘5,(53e@1)ab@v§) §h(3 no further changes The - 9 SEP
200 43 reaction mxture was concen r'ate Th| s gave 61 g of the conpound
| Va. | . N 5 (br, 2H 5 3.9 (S, 3H
Vari ant éH_z y‘%‘%@%“rﬁrﬁﬁﬁaf’%—%ﬁqw 5‘01'55%7‘(% Ieﬂeémiﬁf-d—-ﬁeuhﬂ-uoro- 10
met hox}R | - metirPYFReplT 323 ) bengaxarnle fé)were added to 200 nml of gl aci al
acetic acid. 47.8 g (0.59 nol) of sodiumacetate were added to this
moxture. At rsQ@mgt OPET aidl)eof 18n 3 iGiel Qianﬁbia 1?0 H&OHE & g1 added

dropw se, angut t i dsoyer id was
renoved unde%urlgexgaé o2 $83cead Jlt% 0; g? gp(?ue nas® aﬁ'}ml’ié-'&gvvlth 200 i

e
of tol yene and coﬁ gn’tré’fm res;tﬁ ré§§ ‘f’ﬁ‘ér dRethRLHOReEN 8p°E n 200 m
of di ctfl or onEAERES Swalsh P it 9‘1’1"‘?0‘0%9 8f e s‘iernéﬁgilhole (3).

lH-NMR (CDClj3) &(ppm) 7.5 (s, 1 H), 6.8 (t, 1 H), 3.9 (s,
3 H), 2.6 (s, 3 H).

25 Example 4: Z2-tert-Butyl-4,6-dichloro-7-(4-bromo-5-
difluoromethoxy-l-methyl-1H-pyrazol-3-yl)benzoxazole (4)

4.1 N«Pivaloy1—2-bromo-4,6—dichloro-3—(4—bromo-5-difluoromethoxy—
l-methyl-1H-pyrazol-3-yl)anilide IIa.36

30
3.8 g (8.2 mmol) of aniline IVa.4, dissolved in 100 ml of
dichloromethane, were admixed with 3.9 g (49.2 mmol) of
pyridine and a catalytic amount of 4—diﬁethylaminopyridine.
3.2 g (24.7 mmol) of pivaloyl choride [sic] were added

35 dropwise to this mixture.

The resulting mixture was heated at 40°C and stirred until
thin-layer chromatography (cyclohexane/ethyl acetate 4/1 v/v)
showed no further changes. The mixture was diluted with

40 200 ml of ethyl acetate and washed twice with 200 ml of 10%
strength hydrochloric acid and once with 100 ml of saturated
NaHCO3 solution, and the organic phase was dried over
magnesium sulfate. Silica gel chromatography (cyclohexane/
ethyl acetate 4/1 v/v) of the residue obtained after

45 concentration gave 1.4 g of the anilide IIa.36.



" aqueous NaCH solution, dried over magnesium sulfate and concentrated. This

gave 24 g of the title conpound IVa.l. 20 2.2 N-propionyl-2-brom -9 SEP 200
0- 4-fl uoro-6-chl oro-3-(4-chloro-5-di fluoro- methoxy-1-nethyl-|H pyrazo
-3-yl)anilide 1Ila.9 Variant A 25 43 g (0.106 nol) of the conpound IVa.1l
were dissolved in 200 m of propi o4& anhydride, and 0.5 g of concentrated
sul furic aci devasraqddadl;)TheppixtLre (Wgs1tAgn Bl rined QtH)7’5Q_f7o(r§t,1_ h. The
reaction mxtyrg) wag gencengyatied ypdeg geduced 30 pressure and diluted
with nmethyl tert-butyl ether and water, ‘and the organi c phase was
separated off. The organic phase was then washed wi th saturated agueous
sodi um bi &af b%)ﬁfa&ré'Bé‘ngrf HFRLleFPel drdromaghedi fincomeahexy-Evapor at i on
of the 3sol vehtretdydryHeBgragnie 3471 ypaxizddaezodep( opi onyl conpound 35
(conpound V where R1 = nethyl, R2 = difluoromethoxy, R3 = chlorine, R4 =
fluorine, RS £ ¢ bi. R emmaq = - = ] Lch, cant ai. ned m nor
anounts of the. %fcigg%d‘?%;%[&rm@g%gﬁ%%aﬁﬁ ‘f’%gé Pc%/lag.sog?'e%hlen .?lg)sﬂlllt ng
mxture was thHen - Subecreyt 87Bar tThiO%s BT RYRE Andr@dmpred etickh t he
reaction 40 ptodubt (8f° tTRedc PFakieRs -ndhe dnixsinee asnhd@@driatod 0mitoanol
and 3219 g ofl.® 3099sPT engith Shymek) ghtt CogyBr owaftheadadded mein@oxhde in

met hanol was na‘dd:ﬁdet oasi'sa:js:&legt hg};udﬁhefaixi LH.? THeASe hBEILS Wik §fe a1 room
tenperature Wis kohFbGe£S8% akav A viersi on. For

wor k- up, abo%t'f_igg ng 0{cy%§o%§2' g?eqfe\;gﬁg%ewgﬂe%%gﬁgé)??%ﬁ, &% eact i on

m xture, and Ot"g% pesul |2% 50 T o Was 2HaEhEY Yo ¥é¥L i VBRI th dil ute
hydrochl ori ¢ %citd [ 182%4] SFdaPerrexaad® 44leous sodium - 9 SEP 2004 44
chl orit® sol ution. Chronatography over silica gel (nobile phase:

cycl ohexane/ ¢HRYHR agECAL¢) d gepre 1459(of 1 Myprepeopy) -24), 3.9 (s,

br ono- 4-f | uoro#9, chl or@s,39( 4y¢hl oro-5-di fl uoro-

nmet hoxy- 1- net hyl - 1H pyrazol -3-yl )anilide Ila.13. 5 1HHNVR 6 ppm 7.6 (br.

s,1H), 7. ) 1 3.9 (s,.3H),2.4(q, 2H),1.3 (t, 3 Variant B
10 |2_|)3 %g%ﬂ%%?% (%"Z{S%}W?'ﬁ@‘fr\}é’.rf‘&éfE“‘Q%‘gﬁl( gah%ﬁ:g% n (of {_?)I uene and
admi xe? wi t h "09281¥PTAnetsRxEnt rigtdy lsd ArRyFazaiciddyl dbensxazgle 685 ol )  of
propi oni ¢ anhydride. The m xture was stirred at roomtenperature for 16 h
and then5dill W-adewyl42-bromo-4-fluoro-6-chloro-3-(4-chloro-5-difluoro~

methoxy-l-methyl-lH-pyrazol-3-yljaniline IZa.5

25 Similarly to the preparation procedure of example 2.2, 13.5 g
(33 mmol) of the aniline IVa.l from example 2.1 were reacted
in 100 ml of glacial acetic acid under otherwise identical
reaction conditions. The diacetyl compound Va.5 initially
obtained was cleaved using 9.6 g (53 mmol) of sodium

30 methoxide in methanol, giving 7.7 g of the anilide IIa.S.

lH-NMR (CDCl3) 8(ppm) 7.3 (d, 1 H), 6.9 (br. s, 1 H), 6.7 (t,
1 H), 3.9 (s, 3 H), 2.2 (s, 3 H).

35 5.2 2-Methyl-4-chloro-6-fluoro-7-(4-chloro-5-difluoromethoxy-
l-methyl-lH-pyrazol-3-yl)benzoxazole (5)

Reaction of 7.7 g (17.2 mmol) of amide IIa.S by the procedure
described in 2.3 gave 4.28 g of the benzoxazole (5).
40
lH-NMR (CDCl3) &(ppm) 7.2 (d, 1 H), 6.8 (t, 1 H), 3.9 (s,
3 B), 2.7 (s, 3 H).

Example 6: Preparation of 2-methoxymethyl-4-chloro-6-fluoro-
45 7-{4-chloro-5-difluoromethoxy-l-methyl-1H-pyrazol-3-yl}-
benzoxazole (6)



.15 100 m of water and 100 m of toluene, the phases were separated and

t he aqueous phase was extracted once nore with a total of 200 m of 9 SEP 200

tol uene. The conbined organic phases were dried over magnesium sul fate and

t hen concentrated. The residue was taken up in 50 m of cycl ohexane/ et hyl

acetate 20 4:1 (v/v), heated and thed?filtered off with suction. This gave

21 g of thel tN-iMeghospporirydl H2-brdfo-2-Bluoro-6-chloro-3-{4-chloro-

2- et hyl - 4- chl prdiGublreRe Ohdx A2kt 9= hQ

met hyl - | H- pyr azol - 3- yI)benzo)§<azoIe 2)§Hz ’IA"Jtalé%cgE%P%l(ldn&naﬁg of the

conmpound IIa é’bﬁre act ](rj Cmth 0.75. g (0.03 nol) of sodiumhydride (as a

97% by wei ght h ﬁ@FaPnH}’)e iGPMBOURE  Bia -BVEDen ngxdmptliee

evol uti®n of gak Wad‘)@elalsé# t@tzehydy of WGR9 wevk ) adiixeshperh!| 3. 38¢ broni de

wer e then addetR amglphef npwtirieevas. heag edt albtﬁé%etyllnbhltofﬂeca%ﬂo)i"ed no

further changesaifhecnhudute oFas-89ak &g 1 n 59 ,g;i; &ﬁiyr,? e-vater was
t‘he

added and th u racted wth abo w??ite.
The extract \?\h/aersgeé r?gdy\%éluxe% cRCL Py A ffgfe | Y8t t hen

nesrums
evapor at ed 35 TE°FF) ﬁ@s‘%e%?mfef“gge?e‘é’i‘% rR4RCeR (RIRRSYGEapheel Ieeddusi | i ca
gel (nbbile ﬁfﬁéséakeycmwekéﬁé/ Bihyf etdetlapeptathhiandgane odgahig phasde
benzoxazol e (v8)s. wiBhed nsnqueisstive 73- aRe 4Amds-WMR GnPREEh Tcake Soolkh . 6.7
(t t1ED| 3 gﬁs,zhfmclg&@ che at&h shiddatba Qj‘\‘)ed@éaﬁ%@og 'soThEpgf ation of

- met hy mo- e
- 1 met hyl - (gyd?a}zgé@w 5/ %8 xaTz t(;;l% Qh% ‘é‘cééﬁlzifﬂ‘l?%gd ¥a 463
N-Acetill 2- brom) 49 cﬁ" 5?3 Y (TSR0 IBTHIT ushEnEeAGKiRT product
met hyl 1A H pyr“é’foplgs?}"ﬁdaﬁ-lnl ﬁaeer |2f eShanphr |3 850 gexahpt eubld vhira ant A,
5.0 g (0.011 388 byoveidie sSrangth neolu¥aocd ofrsodinimt mathyxideadhed in 100 ni
gf gl ac: al amthgnablwbnmdaﬁeelt&&i\Mrﬁsemllde&fé Gals GeRdidd CHI:Srroafﬂd th65

i acetyl conpewpdr¥eu & ift bah! y l g g
(0,047 mol) %EIEH R j%*’ebt‘ﬁeﬁﬂgﬁ%“@f#%“ arEE athn iy
ani |l i IIa 1%?&@6% ( Fcﬁ?lcasﬁlmbf“ 8f1H) 6.7
(t, 1 Ylene ghloyide lge@ organlc phases were washed
2- Met hyl - GO&FEth% A0 Blpe rﬁsawr @nfl| doieshevieoxha$omantythe 15
1H pyrazol 3rpk)tenzaitadokd é8)es cdngenOrdiomiwhsobhishdtiodaphéd &d n 100 ni
of dimethyl silica gel using cyclohexane/ethyl acetate (2/1 v/v). This

gave 3.1 g of the anilide ITa.69.

25
lH-NMR (CDCl3) d(ppm)= 8.0 (br. s, 1 H), 7.3 {(d, 1 H), 6.8 (t,
1H), 4.1 (s, 2 H), 3.8 (s, 3 H), 3.6 (s, 3 H).

6.2 2-Methoxymethyl-4-chloro-6-fluoro-7-(4-chloro-

30 5-difluoromethoxy-l-methyl-1H-pyrazol-3-yl)benzoxazole (6)
Reaction of 3.0 g (6.3 mmol) of anilide IIa.62 by the
procedure described in 2.3 gave 0.98 g of the benzoxazole
(6).

35

lH-NMR (CDCl3) &(ppm) 7.3 (d, 1 H), 6.8 (t, 1 H), 4.8 (s,
2 H), 3.9 (s, 3 H), 3.5 (s, 3 H).

Example 7: Preparation of 2-cyclopropyl-4-chloro-6-fluoro-
40 7-{4~chloro-5~-trifluoromethyl-l-methyl-lH-pyrazol-3-ylj-
benzoxazole (7)

7.1 2-Bromo-4-fluoro-6-chloro-3-(4-chloro-5-trifluoromethyl-
l-methyl-1H-pyrazol-3-yljaniline IVc.l
45



- -sulfoxide were reacted with 0.24 g (0.01 nmol of NaH and O. 22 g (1.5gm-%lzﬁm
of Cu(l)Br according to the procedure of 20 exanple 2.1. This gave 1. o)

t he benzoxazole (3). 1H NWR (CDC1l3) 6(ppm 7.5 (s, | H, 6.8 (t, 1 H, 3.9
(s, 3 H, 26(s 3 H. 25Exarrp|e4

2-tent-Butyl -4, 6-di chl or o- 7- (4- br onn48-

di f 1 uor onet ho%? g- 6@tABA mplh pof a0l ludrek§ bemrareascl e~é¥)orb -1

N- Pi val oyl - 2- Bronbf Yydirottiet hly D& D=ret(rdr1bn @ 55431“3“%&8&‘@:21 y(fiescmrbed

1-met hyl - | H pypagelx 30’7»'1)5@'1“) | Jléjzee Icil%s%@vé 3 %0% of £ ace 1)c('

| Va. 4, dlSSO&rﬁgx (0 N , LE 137

(49.2 |(¥ne and a' ‘catafe? c rﬁﬂ.ﬁ?‘f‘mbﬁcﬂae g

di met hy am' no m% ) 8fo {;0%12@ Yeffopddedidrgpyaseyto cihdsi dexfsie] were
added 35 drop %éﬂltﬁutml wagi xtigred Pherntghd,t ithg wdKidile %ﬁpb@ﬁt@ at 40C

and stirred uwéid renmvived ayesr clyceEBlogredd it GXE! Pe xR khaE hy, ate 4/1
viv) showed gg irllrztd@ehlcgﬁr@fc%lo}@ﬁ &b r%fh‘{i’% 5)911'”‘{“ ed V‘“h m of
et hyl acetatef‘g_?2 gg (:I\Faéa\% g@ﬁ;i 0 S hl ori c
aci d and once w%g e PRfe 168 MERPaut PBH t%d—'etsﬁé‘u@r gani ¢
phase \kgs dr i REBAEL ﬁﬁe%‘?"tfrﬁ@ﬁﬁ‘ﬁh?@ °fS|t|hﬁca°Q'e¢lQIhrW©ﬁat ogr aphy (

cycl ohexane/ clmcrmtoa@epm@ off Biviey ofl tusEngesyclishexanal/ ochly Ridc@kadd

concentrati on(tgelverfirm Dhié ddve aoi §i &8 dHea+361e cong,oglgg g@&ll 46 1H NWR
(CDC13) 6(ppn) .6 (s, 1 H, 7.2 (br, hll H) , 76.(7 ( H) fI éforrgtm)xy
1.4 (s, 9 4 0 -d iflu -
5 1- grea yl-1 raz&%ggﬂ) %%é]zox?gzzo é'(ﬁ I%l’ 3- g é’:ﬂ srmﬁl)‘”oﬂa‘?u‘lﬁ de
Il1a.36 \Efl\e ﬁ@ém ved in 10 m of di nethylfornam de and 1 m of pyridine
and adm xed with 0.26 g (2.6 nmmol) of KHCG3. The m xture was heated at 900C
for 10 178 W-Qyc0PpyopPicanbony) -2fbianio-l4)-Bluses-d-anoaddeds-andotbe

m xture was sidtri€duatordiye-f0meenii - l-gl%yﬁ:ﬁ%il?'}lmam.?{c?e ™S g5

concentrated and the residue vvas/chromat ograp ed | lcaf ggl oxazol e
v/v Vi n acunal] o enzox
EZ%{CI 2 )J(_l(i’lﬁ/ tf%ﬁﬁ oz)l?/ 1:1} %jsll gp%u 4\! <lm37 e were 3 H),
1.5 (s., 9 l%laﬂoap‘éhsnﬂr |am§1ré ml(oﬁ ahiradengo a
5-di fl uor onet%%ylﬁ PR H-‘;ﬂ -41'Hlp§'ﬂazkﬂm1®09hr)7b@nm)mobe5 ($)(45.91mmol )
N- Acet yl - 2- bradmoydléprupanegacbboy D-chlcbiabl wére radiell UBKO mixture was
stirred for 16 h, diluted with 100 ml of water and extracted
25 three times with in each case 50 ml of dichloromethane. The
combined organic phases were dried over MgSO, and

chromatographed on silica gel using cyclohexane/ethyl acetate
(4/1 v/vy.

30 lst Fraction: 1.2 g of diacyl compound Vc.85: lH-NMR {CDC13)
d(ppm) 7.4 (d, 1 H), 4.1 (s, 3 H), 2.1 (m, 2 H), 1.2 (m, 4
H), 0.9 (m, 4 H).

2nd Fraction: 0.8 g of monoacylanilide IIc.85: lH-NMR (CDCl,)
35 d(ppm) 7.3 (d, 1 H), 7.1 (br. s, 1 H), 4.1 (s, 3 H)}, 1.6 (m,
1 H), 1.2-0.8 (m, 4 H).

The diacyl compound Vc.85 was dissolved in 20 ml of methanol,
and the solution was admixed with 5 ml of 30% by weight

40 strength sodium methoxide solution (in methanol) and stirred
for 2 h. The solution was then admixed with 100 ml of
methylene chloride and adjusted to pH 1 using 10% strength
hydrochloric acid, and the organic phase was separated off.
The residue obtained after drying and removal of the solvent

45 was combined with fraction 1. This gave 2 g of the title
compound IIc.B85.



met hoxy-1 -nmet hyl -1 H-pyrazol -3-yl)aniline Ila.5 25 Simlarly to the
preparation procedure of exanple 2.2, 13.5 g (33 mmol) of the anil i"rSeSEPZ{]Uﬂ
IVa.l fromexanple 2.1 were reacted in 100 mM of glacial acetic acid under
otherwi se identical reaction conditions. The diacetyl conpound Va.5
initially obtained was cleaved usin§?9.6 g (53 mmol) of sodium 30

met hoxi de7i® PeCywlvgiropyil vi Agh Thrd-§-6lubhe- BNid-cleotd 2 Srithiu MR ( CDC13)

8(ppm 7.3 (dmethy)-1-@e@hPl-18-pykabbl-f.+1 Yabhie 3R (s, 3 H), 2.2 (s,
3 H. 35 5.2 2-Methyl -4-chl oro-6-fl uor o-‘;-’?;ﬂ?ﬁ gr o-%-(cﬁ%fl uor onet hoxy-
Reaction of 7.7 g (17.2 mmol) of

1- et hyl - 1H pyrazol - 3.yl ) benzoxazole (5

anide Ila.5 b%//(?lﬁa %r‘&c@%]ﬁfb ?%é‘é’@r Fﬂéﬁzq% IIc38gafecm sxepg7e? ihel ml
benzoxa%ol e (3§ .diEthml ARFmyrdnie] 3pde? pphyof7 pRridind wére @dBigéd whith), 3.9
(25, ﬁ H), thiif (EI h&lolgmmfd mo@:ftgreamﬂbcahk@nwﬁ stirred at 90°C for

- et hoxynet nyln 4-s@dl O 04 OUOF BmoTP of Cu(I)Br was then agded, and the
7-(4-chl oro- 5;dj 0 - et - 1Hpyra - 3-yl)- genz'oxazole (6)
--9  SEP200 %ﬂgd.l.llé kgg/g{l%oexgy%lgé’gﬁl Q‘gi ‘gié‘r?%ﬁ i%"&i%’?e?c’i’n - 3- (4-chl oro
5- di f | uor onet HRGFHP™- Re¥hyAe ﬂ%sp§¥ai%‘rt-r§t-e§| PRA Fhaoratpagaped ®n63 g (14
mmol ) &% the ®hiiGengedowpimhEyriahetang/ephytaapeeates ThisigavidQ .nl gof

t et r ahydr of urah ther beadoxa=mdemMm(th.3.32 g (42 mol ) of pyridine, 1.52 g of
nmet hoxyacetyl chloride and a catalytic anmount of 4-dinmethyl am nopyri di ne.

This m xture IW%MRh?@ﬁ?%}ﬁdgéﬁé)l gxg\é\né&h ft[_}'s)r r iwgt Lg’r }%)Quéﬂ{e vol atile

conponent s re e u pressdre, e're 0{Mas taken up
in 100, m O}AB%?HVI qg)c(é at € ™nd ﬁ & organi c phase was washed successively

three t¥mes with in each case 100 M of 2 N HCl and once with saturated

aqueous Netao@3esBt LB¥epnragadndef et isweropyS@-chlheoresul ting di acetyl

conpound Va. 68-£146r847 )4 wadodbr Bot 4 AF Iueaehechf Wit hekhy { heyiReaLbon product

15 was di ssoligd ybBn28xddo1@f (@Bt hanol, 3.85 g (21.4 mmol) of "'a 30% by

wei ght strength sol ution of sodi um nethoxide in nethanol were added and
2_h. The m xture was then

the m stirred at ro t enperature for
aci di f%(&ezbr Slvu \tﬁ'sif?ﬁr?ﬁp%a}%m@%?%ﬁ’é%%ﬂﬂé“‘?’r'?r&‘c\ﬂil?ﬁﬁ’}r(éa'é-'ﬁ‘léﬁge 100 m
of 20 met hylPef&iéhreronpthyind-peothylrdd-rEaslcJpivaseni ele Mashed once
with 100 M of water and dried over MgSO4 and the residue obtained after
concent rat i orrneasi€he artaip@haphesl. 0N wasi bi&Farddl reshNGoprinaneyang/ et hyl
acetate (2/]-dé&ﬁb-tH@'ﬁ%edﬂ§!€i§n]pﬂbdghukgegfvud'iqeekéﬁb 7.2.
25
l1H-NMR (CDCl3) d(ppm) 7.3 (d, 1 H), 7.1 (br. s, 1 H), 4.1 (s,
3 H), 2.7 (septett, 1 H), 1.3 (d, 6 H).

8.2 2-Isopropyl-4-chloro-6-fluoro-7-(4-chloro-5-trifluoromethyl-
30 l-methyl-1H-pyrazol-3-yl)benzoxazole (8)

Benzoxazole 8 was prepared from compound IIc.l17 using the
preparation procedure given in example 7.3.

35 lH-NMR (CDClj3) &(ppm) 7.2 (d, 1 H), 4.1 (s, 3 H), 3.3
(septett, 1 H), 1.3 (d, 6 H).

Example 9: Preparation of 2-methyl-4-chloro-6-flucro-7-(4-chloro-

S5-trifluoromethyl-l-methyl-1HE-pyrazol-3-yl)benzoxazole (9)
40

9.1 N-Acetyl-2-bromo-4-fluoro-6-chloro-3-(4-chloro-
5-trifluoromethyl-l-methyl-lH-pyrazol-3-yl)anilide IIc.5

The title compound IIc.5 was prepared from compound IVc.l
4s using the preparation procedure given in example 7.2.



25 1H—N|VR(CD013) S(ppn):80(b s, 1H, 7.3 (d, 1 H, 6.8 (t, H%

4.1 (s, 2 H, 3.8(s, 3H, 3.6 (s, 3 H. 6.2 ~ G SEP 700t
Met hoxynet hyl - 4-chl oro-6-fl uoro-7-(4-chloro 30

d|f| uor onet hoxy- | - met hyl - | H pyr azol - 3-yl ) benzoxazol e (6) Reaction of 3.0

(6.3 nmmol ) of anilide Il1a.69 by tHe procedure described in 2.3 gave

98 g of thelH-4wRze8BQD])e 8 (phgr) 35. 3L HdANVR ﬁ@@l&) (&eppgr) 173?, (q 11,4, 6.8

L, 1H. 480, 22Hs, B4(s 3 H. 3.5(s 3H. -

f 2-cycl opropyl -4-chl oro- 6- quoro- 40

(4 chlo%325 trifluoronethyl-|-nethyl-1Hpyrazol -3-yl)- benzoxazole (7)

1 2- Br ottt 2 MEFOYS-6-eht Gsféa%%ﬂo-rté-s 1pFP 3 tiridRupngmethyl-

1- met hy$ - 1H- pymetdy131y+pynadalnd -yl Menzoxézole 9(BEP 200 48 28 g (0.086

nol ) of 4-fluoro-6-chloro-3-(4-chloro- 5-trifluoronethyl

-1 -met hyl - 1H-fy-8%ako Be Y9 Ky lpk@ﬁaﬁéjc?csr&ro'mbggm e, g7§ 571) ver e

di ssolved in acet i c aci nol ) of
sodi um acet atgr %fgiaiflon @Qﬁen%ﬁerbf‘mb%ﬁ’m £ werle added dropvvl se to this
m xture. The m xture was stlrred overnight, the volatile conponents were
r enovelP under'Br-BHR c PG s&(ppm)add 2t he, riesi)dud . hass t aken, ppei@s,200 m  of
di chl oronet hane).This sol ution was washed wth 2 N agqueous NaOH and dried
over MgSO4, and the residue 10 obtained after concentration of the solution

was chr gyl LI L._usin exang/ et h acetate (4/1

viv). Th|5s Eggggg‘%frdexg?},pﬁﬁeg? t?zebIB’“ ‘gh‘g‘qclx?g‘ Pr°1$1:ﬁ\‘i\7r§¥(’t‘zac13) 6(ppm 7.2

(d, 1 l‘?ﬁ"m h°2‘y ~methy 1 slH‘PXBa@II#'Y?)ZnM%I opr opy! car bonyl -

2-bro 4f|uor060hlor03(4 chl oro-

5-trifluoronet Myle- 2-lmetrmyd, BiHdpyh bl 33 ¥ -brams 15-de flber e t3dxg-9 (4. 9

mol ) of the ani-kkdry dzbl/-CBiyl)fathge 1I‘y33r4eusgds§xple\ﬁ%g1ph.g' Lo m of

di chl or onet hane,agngr‘;pe[y_iedofa RYEL L ?

4- di net hyl am ngp g éﬂ;ﬁoro q % é;@ HH@ d‘fr c oprr Opanecar bonyl

chlorigde were adde moxt Tomet 1f‘d're§31‘h diluted with 100 m

of wat®t and eﬂ{rBH%"CPlZ?'ﬁ’I]rr’B%“T?'?PeélSMBhﬂF% SYAEheE b8 csBmente of

di chl or omet hané@esgrtbed dedpWed or gani ¢ phases were dried over MySO 4 and

chromat ogr aphed on silica gel using cycl ohexane/ethyl acetate (4/1 v/v).
10.1 2,4-Dichloro-5-(5-difluoromethoxy-l-methyl-1H-pyrazol-

3-yl)nitrobenzene

Preparati on

2-
5-
g
0.
(
(0]
7-
7.

25
3.0 g (10.2 mmol) of 1,3-dichloro-4-(5-difluoromethoxy-
l-methyl-1H-pyrazol-3~-yl)benzene were dissolved in 10 ml of
concentrated sulfuric acid. At 0°C, 0.7 g (11.2 mmol) of
100% strength nitric acid was added dropwise, and the

30 mixture was then stirred at 0°C-10°C for 1 h. The reaction
mixture was then poured onto ice and the precipitate was
filtered off with suction, washed with 100 ml of water and
dried. This gave 3.24 g of the nitrobenzene as a vyellow
solid of melting point 134-137°C,.

35
'H-NMR (CDCl3) &(ppm) 8.4 (s, lH), 7.6 (s, 1H), 6.6 (t, 1H),
6.4 (s, 1H), 3.8 (s, 3H).

10.2 2,4-Dichloro-5-(5-difluoromethoxy-1l-methyl-lH-pyrazol-
40 3-yl)aniline

1.5 g (4.2 mmol) of 2,4-dichloro-5-(5-diflucromethoxy-

l-methyl-1H-pyrazol-3-yl)nitrobenzene were dissolved in a

mixture of 50 ml of tetrahydrofuran and 50 ml of methanol
45 and admixed with 4 g of Raney nickel. The mixture was

stirred at room temperature under a gage pressure of

0.3 bar of hydrogen for 4 h and then filtered through



30 1st Fraction: 1.2 g of diacyl conpound Vc.85: 1H NVR (CDCL13) Q(é)ggpzp
7.4 (d, 1 H, 41(s, 3H, 221 (m 2H, 1.2(m 4 H, 0.9 (m 4 H n
Fraction: 0.8 g of nonoacylanilide 11c.85: 1HNWR (CDC13) 35 6(ppr’r) 7.3
(d, 1 H, 7.1 (br. s, 1 H, 41 (s, 3H, 1.6(m 1H, 1.2-0.8 (m H)
The di acyl conpound Vc.85 was dissdlved in 20 M of nethanol, and th

sol uti on was acniesedguht h Therifidkra08odns \A&Ilghtuélﬂxgﬁnfa%lﬁﬁ&huxﬁoﬂil

met hoxi de sol utar@ntﬁb.ﬂ SPipMRlel 8904S)ddse iQr tion was
then adm xed wi} ,Q_ g m of nethyl en?chl or| %’ C}j usge(§ t% pH 1 using
hydrochl

10% strength oric acid, and the orgam C phase was separated off.
The resi due obtained after drying and renoval of the solvent 45 was

conbi ne¥ with fHaNMRofEDC1sThd &PRYEVE -2-F. bf (th@Hb it 6e6 (onmayndsld qs§5. --9
SEP2004 49 7.3H),- &yt| gpr.o@),43chl of,0-36nf.|1 uoro-7-(4-chloro-5-trifluoro
met hyl - 1- net hyl - 1H pyrazol 3-yl)benzoxazole (7) 2.0 g (4.2 nmmol ) of the

| ide 1414 .485 of t Ln_20 f dinethyl form and 2 m of
Sglrl LII ﬁe lvegr3e 2 %Qime‘?j;v&] -d h OIOZ%WLSﬁ&?')fQB?m %ﬁ’@ ﬁ‘i)ﬁ& ure was

stirred at 9000HrBYT22P4 3 aaal&wg V8- mml) of CQu(l)Br was then added,
and th¥ mxture was heated with stirring at 140C for 4 h. The reaction
m xture was corlcgnt?ad ednca.ndochzmr&imrlaﬁbed-o‘{md%(ﬂgb{;@ﬁ@t UZI ;19 h VR
cycl ohexane/ et hyhe8ret atep IEb§l£ﬁu§i)¥nilgne nd 3€4 ? §§¥ §

( CDC13) 6(pp”)de2u£C%cék % & £ﬁitf§l?§ Ch?ﬁqgé in ;ﬁﬁ%& g (m 4 H.

. of g}ac1
éSf F)ljgro 7- (21 g?ﬁgg?%a%cl‘? |F‘Pﬂo?o%§t%ﬂ| >P-HERh 10f) Prpping gfas added

3-yl )Hesnzoxazopéo?‘%}s?(?%rfom temperature. The reaction mixture was
N- | sopr opyl car Btayred-dywegmight f anbrdhed- chhosro:rated; chdrire residue
5-trifluoromet gk-taket iyl ihH @MW #Oland- Yhsharnidikdesd 151 bE f@eb ithe

compound |1 ¢. 1%eiy@s ﬁ&&%&ﬁda&ﬁ%scggﬁ%kﬁ‘(?)\é%xi Ué&a{:é&foh} 4 at'O”
Ie

e L e
2- Iso?roopyl 4- &R cg‘icgenftm Pa: 7Tk ﬁl"‘c’)rb 59 °|f| Fhﬁlo?rb‘rﬂé{“ﬁyF agh The
1- met hyl - 1H pyPROHCB-SHarhEAs oxetAdined( 83 s Bedendigad| &0 &heasoppeywat ed from

conpound |1 c. 1¥btaingy tateorgimparcatexamppe acadure given in exanple 7. 3.

7.1

Use examples

25
The herbicidal activity of the compounds II, IV and V was
demonstrated by greenhouse experiments:

The culture containers used were plastic pots containing loamy
30 sand with approximately 3.0% of humus as the substrate. The seeds
of the test plants were sown separately for each species.

For the pre-emergence treatment, the active compounds, which had
been suspended or emulsified in water, were applied directly

35 after sowing by means of finely distributing nozzles. The
containers were irrigated gently to promote germination and
growth and subsequently covered with transparent plastic hoods
until the plants had rooted. This cover caused uniform
germination of the test plants, unless this was adversely

40 affected by the active compounds.

For the post-emergence treatment, the test plants were first
grown to a height of 3 to 15 cm, depending on the plant form, and
only then treated with the active compounds which had been

45 suspended or emulsified in water. For this purpose, the test
plants were either sown directly and grown in the same
containers, or they were first grown separately as seedlings and



35 1H- NWR (CDC13) S(ppm 7.2 (d, 1 H), 3.3
1.3 (d, 6 H. Exanple 9: Preparation of
2- met hyl - 4- chl or o- 6-f | uor o- 7- (4- chl or o-
5-trifluoronethyl-I-nethyl-|H pyrazol - 3-yl ) benzoxazole (9) 40 9.1
N- Acet yl -2 -brono-4-fl uoro-6-chl or 052 (4-chl oro-

5-trifl udmremsphghtéd nigttoy khd Heeua azoltadnyty Arehd deyd | gri>rThe title

conpound dreathen¥ASTHY Qppl €6af IS GREP - |d19. the pre

procedur g,.gi ¥en ié1 ‘ﬁxaﬁg? nd:2. -9 SEngggthSéo\%fljsl- Rﬁ%%ﬁfeaﬁ?

(d, 1 H, 7.1 (%r. s, 1 H? 4.1 (s, 3 H, 2.2 (s, 3 H. 9.2

2- Met hyl - 4-chl oro- 6-fl uoro-7-(4-chloro-5-trifl uoronethyl 5

1- met hyd PERERYLRE oIn 3h¢| $PeaiRseatdleepl &)t Baverex Aept aatd Mag5pT epared from

conmpound 20FBE°G. thiengebhepemicehakathdsd pveeedUts gine@Rsi. no@%ﬁg&)k‘?zi? 3. 10

]F-)H' NVR gm 3) th@l([ﬂl&f@i)ts were (&nd%dgi) %ril%hghde(rig, §§f§1g%s?'% rir.% (e H .
repar at i;Qf i £ X{P - - 3 -3-(4- -

5-difl uorlgﬁllét@ﬁoxy- Ftre%{nﬁ?fé %ﬁ%‘pﬂ’g%% t -yl )aniline 15 The

2- br onp- 4, 6-di chl or o- 3- (4- brono-5-di fl uoronet hoxy-

1- met P Ther eyakpadiion. yas seatnied onvausingisedcabe efwmpletd. 0o wagopr epar ed

al t er nat meehy nwm emergedoe eofl .thef pdants, or complete destruction of at

1, 3- di chileast 4Heb aholrb UgFoUTRS pRAXYs| -4l Y meas® dd+diiage0! 53 dagnzene

usi ng the,sysd hasiggopeuence described below 10.1

2,4-Dichloro-5-(5-di fluor omet hoxy-1-nethyl- |IH pyrazol- 3-yl) nitrobenzene

25 3.0._g (10.2 mmol ) of 1, 3-dichloro-4-(5- difluoronethoxy-

1- met Byl TRerRPAAREFo S8d i e, gReenkouse]iexpar imentis wedentomgoseconeent r at ed

sul furi ctheillawiagCeperiksy (11.2 mmol) of 100% strength nitric acid was

added dropwi se, and the 30 m xture was then stirred at OIC-10C for 1 h. _

The reaction nmixture was then poured onto ice and the precipitate was

4.1 (s,

3 H, (septett,

b e

aration
7.3

filteredEBafyerweode sucti on|Comsimedameét h 100 mMl of water and dried. This

gave 2A5M3geT the nitron vertow—sotTd—of—rett+ng—poi-ht

134-129(%%@%%\;3%&%&2 4 (s 1H) 7.6 (s 1H), 6.6 (t} 1H),
AL s-quarters )

6.4 (s, |BHFAL3. 8 (s, 3H).|L4ays-q

2, 4- Di chlpeeeL5- (5-di fl uor

eaimaQeye | gr@dnyl -TH pyrazorl -

SETFA

giant foxtail

25 compounds that were examined:

F Cl
OCEHF,
= ITa.17: X=Br, 2=C(O)CH(CHi),
Cl N IVa.l: X=Br, Z=H
30 "~ cH, For comparison: X = 2 = H
Z—NH X

At application rates of 31.3 g/ha, the compounds [sic] No. IIa.l?

35
and CHEAL.

shows very good herbicidal post-emergence activity against AMARE

At application rates of 31.3 g/ha, the compounds [sic] No. IVa.l
shows very good herbicidal post-emergence activity against AMARE,

40

CHEAL, BRAPL and SETFA and, at application rates of 15.6 g/ha,

shows very good activity against BRAPL and very good to good
activity against SETFA. Both at application rates of 31.3 g/ha
and at application rates of 15.6 g/ha, the comparative compound
showed lower herbicidal activity against BRAPL and SETFA than the

45 compound Iva.l.




40 3-yl)aniline 1.5 g (4.2 mol) of 2,4-dichloro-5-(5- difluoronet hgx‘%@
1- met hyl - 1H pyrazol - 3-yl ) ni trobenzene were dissolved in a mxture © it
of tetrahydrofuran and 50 m of nethanol 45 and adm xed with 4 g of Raney
ni ckel. The mixture was stirred at roomtenperature under a gage pressure
of 0.3 bar of hydrogen for 4 h and $&en filtered through - 9 SEP 2004 51
ki esel guhbesltwmrfti/defal fanmasacddriivédyesi ng nmagnesi um sul fate and t hen
evaporated to dryness. This gave 1.3 g of the aniline. 5 1H NWR (CDClS)

b 7. 4.,
3|(_|)pprr) 'f'%g ées,(tmpj.%g} g?ﬁ% (v}e’rg un 40&%?)8 ng%ﬁ §Iqutﬁé?ﬂg{ ZJ._(Qaves
i H pyr azol( WEERAUS SO It?’f"l%d?%’ ¥ i‘Sh beeg grEYy wpder greenhouse

2, 4-di cﬁl6?’6)‘135}11(‘51%“FP%‘FWﬂataW@@Phqrmatﬂw\lldiwp'-i&-e?ﬂ(%l, 8ay/nigtid i ne and 2.4
g (29 motémperatsizdi ARY 20%€t)at Fheweyaurgicbi-abh yp drausgeedré nsdkﬂféd{iedof;ogl aC| al
acetic aciflig@ndr@af9dest (o GumBE: Wfidy mneaﬂ\laéqu%%@@d %58 room

temper at ugg, S egsﬁlg?amnﬁa”i?sé!\? va L, (b2t S gl gyvmth 50

concentrate esi due en-u

mM of 5% % ‘b‘v}e gt?‘én SRGBE U S Eiru ﬁfh?o"?%&l’dél%l‘%& ot pte

neut r at® RF FE b%sctf MFWWW@ﬁlhagm um Thef aeirz0 odind
concent r avetkr Eppdigdveas].13 0001/ hdie conveirted | VanfberThe diyHduak that was
obt ai ned naeardeft 16aved GHeAe 2@ ML grabt mﬁqaeighnﬂlt&r@éw' e 1.1

(o cxpmiet, dieTitads! Ml GBraptdd cohcoh WG RITHOGE, Lo o8, Y 1o

denonstraf ed: ? Phoqfe experinents ure contai ners 88%d were
plastli %s con arn I"oany 30 sand with approximately 3.0% of hunus as
the sub3trate. The seeds of the test plants were sown separately for each
species. For the pre-energence treatnent, the active conmpounds, which had
been suspended or enmulsified in water, were applied directly 35 after
sowi ng by neans of finely distributing nozzles. The containers were
irrigated gently to pronote germination and growh and subsequently
covereg.with transparent plastic hoods wuntil the plants had rooted. This
cover Caused uniform germ nation of the test plants, unless this was
adversely 40 affected by the active conpounds.

25
30
35
40

45



For the post-energence treatnment, the test plants were first grown é g
hei ght of 3 to 15 cm depending on the plant form and only then tT atedill
with the active conpounds which had been 45 suspended or enulsified in

wat er. For this purpose, the test ﬁJé nts were either sown directly and
grown in the same containers, or t @ were first grown separately as
seedlings and -- 9 SEP 2004 52 transplanted into the test containers a
few days ¥giddeime treatnment. The application rate for the post-energence
treatment was 31.3 g of a.s./ha. 5 Depending on the species, the plants
were keptyat gl r e-t i nded 0 to 4 weeks.
Buring g his gd%r%?gfgef%llzgpﬁg\f\égg T r&?%%ngdk'ﬁel ht "°"§5%¥%Se %% Hfie

i ndi vi dual treat MERts was eval uat ed. 10 The eval uati on was carried out
using a scale fromO to 100. 100 neans no energence of the plants, or
conpl ete destruction of at IeastR4t§139 above-ground parts, and 0O neans no
damage, or normal course of gro .\ 15 rPhe plants used in the greenhouse
experinments were conposed of K YM ng speci es: 20 Bayer codeConmon
name REvel vet | eaf CHEAL -qQuarters BRAPLmar mal ade grass SETFAgi ant
foxtai Il 25 Conmpounds that wersy et~ ,F C1 OCHF2 C (30 Z- NH X Il a.17:
X=Br, Z=C(O CH(CH3) 2 | Va. 1./ X=Br, t2HF% conparison: X =Z = H At
application rates of 31.3 g/ill\I he conmpounds [sic] No. Ila.17 35 shows
very good herbicidal post-energence activity agai nst AMARE and CHEAL. At
application rates of 31.3 g/ hagsthe conpounds [sic] No. |I Va.l shows very
good hgy bi ci dal post-energence activi ty agai nst AMARE, 40 CHEAL, BRAPL and

SETFA and, at, a llc |on rates of .15 g/ ha, shows very good activity
agai nst BRAPL aﬁ a%/ “d8att Bf & - 'Rs $ratas dofinea’ Befod:

R! is hydrogen, C;-Cs;-alkyl or C;-C4~haloalkyl;

20 R? 1is cyano, C;-Cy-alkyl, C;-C4-haloalkyl, C;-C4-alkoxy,
Ci1-C4-haloalkoxy, C;-Cyg-alkylthio, C;-C4~haloalkylthio,
Ci1-C4-alkylsulfinyl, C;-C4-haloalkylsulfinyl,
Ci1-C4-alkylsulfonyl or C;-~Cs-haloalkylsulfonyl;

25 R3 is hydrogen, halogen, cyano, C;-Cs-alkyl or
Cl-C4-haloalkyl;

RY is halogen;
30 R® is fluorine, chlorine or cyano;

R® is hydrogen, C;-Cg-alkyl, C;-C¢-haloalkyl, Cz-Cg-alkenyl,
C;-Cg-haloalkenyl, C;-Cg-alkynyl,
C1-C4~alkoxy-C;~-Cg-alkyl, C;-Cy-cyancalkyl,

35 Ci1-C4-alkylthio-C;-Cy-alkyl,
(C1-C4-alkoxy)carbonyl-C;-Cy-alkyl, C3~Cg-cycloalkyl,
C3-Cg-cycloalkyl-C;-Cs~alkyl,
C3-Cg-cycloalkyloxy-C;~Cy-alkyl, phenyl,
phenyl~C;~Cy-alkyl, 4- to 7-membered heterocyclyl or

40 heterocyclyl-C;~C4-alkyl, where each cycloalkyl, phenyl
and heterocyclyl ring can be unsubstituted or may carry
one, two or three substituents selected independentiy of
one another from the group consisting of cyano, nitro,
amino, hydroxyl, carboxyl, halogen, C;-Cs-alkyl,

45 C1-C4-haloalkyl, C;-Csz-alkoxy, C;-Cy-haloalkoxy,
C1-C4=-alkylthio;



activity against SETFA. Both at application rates of 31.3 g/ha and at
application rates of 15.6 g/ ha, the conparative conpound showed | oV roEP 2004
her bi ci dal activity agai nst BRAPL and SETFA than the 45 conmpound IVa.l. -
9 S EP 2004 Desi ccant/defoliant acti gi ty: 53 The test plants used were
young cotton plants with four |eaves 5(without cotyl edons) which had been
grown under gFBARRCIRRPIS-SESNEFETHIRT (@ l-helged atpyrsphis ey hanidiity &0- 70%
day/ ni ght tesperdermela2ZL20C). The young cotton plants were subjected to
foliar treatnment to run-off point with an aqueous preparation of the
active conmpound Ila.17 or | Va. 14( th addition of 0.15% by weight, based
on the gpray mixture, of a fattyRal Goholp2et hoxyl ate 10 (PLURAFAC LF 700 of
BASF Akfi engesel |l schaft)). The wat er applied was 1 000 1/ ha
(converted). After 13 days ber of | eaves shed and the degree of
defoliation in percent  were er '\n,eii\ The untreated cqg&gol plants did
not show any |eaf atfack [si£]\ 15%0 25830 35 40 45 -- E P 2004 54 W
claim 1. A process for pfepé[ﬁi g 7-(pyrazol -3-yl)benzoxazoles of the 5
forrruli1 | 10 N\ O Y RS 15(')(|) in which the variables RlL - R6 are as defined
bel ow R i s hydrogen, Cl-C4-al kyl or Cl-C4-haloal kyl; 20 R2 is cyano,

Cl- ¢4-al kyl, Ci-C4-hal oal kyl, Cl1-C4-al koxy, Cl-C4-hal oal koxy,

Cl- C4- al kyl t him wiGichCshbavamidolleshRd, - K8la€éd- a4 kadrsubli dve GhuCh- is

hal oal kyl sul foratiine G- {da ek UinSehb OpydsdiceChz 4- LR kY| SLLSAM ang> R3
i's hydrogen, halfngenrq §yF & éaﬁbgﬁhéﬁiyltﬁgrformula I, wherein the molar

15 ratio of copper(I) compound to the compound IT used is < 1:1.

2. A process as claimed in claim 1, wherein the molar ratio of
copper (I) compound to the compound II used is in the range

from 0.05:1 to 0.8:1.
20 0.8:1

3. A process as claimed in any of the preceding claims, wherein
the base is selected from the alkoxides, amides, hydrides,
hydroxides, bicarbonates and carbonates of alkali metals and
of alkaline earth metals.

25
4. A process as claimed in any of the preceding claims, wherein
an at least equimolar amount of base, based on the compound
II, is employed.
30 5. A process as claimed in any of the preceding claims, wherein

the conversion of compound II inte compound I is carried out
in a polar aprotic solvent or solvent mixture, where the
solvent is selected from the group consisting of
dimethylformamide (DMF), dimethyl sulfoxide {DMSQ),

35 N-methylpyrrolidone (NMP), N,N-dimethylacetamide (DMA),
acetonitrile, propionitrile, pyridine and dimethyldi- or
triethylene glycols and mixtures thereof.

6. A process as claimed in claim 1, wherein a compound II is
40 reacted in which the wvariables R! - R6 are as defined below:

Rl is hydrogen, methyl or ethyl;

R? is cyano, difluoromethoxy, trifluoromethoxy or
45 methylsulfonyl;



Cl-C4-hal oal kyl; R4 is halogen; 30 R5 is fluorine, chlorine or cyano; R6 is
hydr ogen, Cl-C6-al kyl, Cl-C6-hal oal kyl, C2-C6-al kenyl, C2- C6- hal oal Ke¥hP 200
C2- C6- al kynyl, Ci1-C4-al koxy-Cl-C4-al kyl, Cl-C4- cycnoal kyl, 35

Cl- C4- al kyl t hi o- C1- C4-al kyl, (Cl-C4-al koxy) carbonyl - C1- C4- al kyl

C3- C8-cycl oal kyl, C3-C8-cycl oal kyl -¥8&- C4-al kyl ,

C3- C8- cycl oal Ryl ok§-f@lc@genal kyl , phenyl, phenyl-Cl-C4-alkyl, 4- to

7- menbered heterocyclyl or 40 heterocyclyl-Cl-C4-al kyl, where each

cycl oal kyl, phenylg @glq,gté?lt;er ocyclyl ring can be unsubstituted or may carry
one, two or three substituents sel ected i ndependently of one another from
the groyp consj stjng of cyano, nitro, am no, hydroxyl, carboxyl, hal ogen,
Cl- C4- aPkyl , Ci% GAURZILBEY kP LlordneCar ¢ %8s, Cl- CA- hal oal koxy,

Cl-C4-al kylthio; 9 EP 2006 55 which conprises reacting a

2- hal 0- 3- ( pyrefzol i3-ngldrageh| dc e-cetalkyle foraplmnibhipyR6 CQZQC4R5aﬁ-e 1, 11 0 K
in which the vari@hlcgsniRloa13y3" ecag, 981k above and X is bromne or
iodine in the presel cgaﬁ%c) avv{c?op er%ﬁ co nd and a base to give a
conpound of the for Al a To X#rdret £ ¥¥& nol ar 15 ratio of copper(l) compound
to thelPonpound 191-Geaditkxyearbenybefi1>Cora Hidoe §s-Gecocapabiyin claim 1,
wher ei n the nol arCa-8tt+eyolfoalkypper-qslalkphpaheaylo phenyacopecipdiikiysed is
in the range from @&o05-hemsefbdhtteBocyrl3I06ess as clainmed in any of the

precedi ng cl ai ”51hé‘¥‘é‘%6@§81yihﬁ-@?5£lﬂy§ s%gﬁé e%%gg}jg,pleﬁ(%i*o%ges, am des,

hydri des, hydro opat es,_an arbona a als and of
al kal i pe earth me)8 aeﬁ.al gE%B‘& abgcfés%dnzfs EPSY i8N G2B1P% he preceding
cl ai ms1> wher ei n unsubstituted or may carry one or two substituents,

selected from the group consisting of cyano, halogen,
C;~Cy-alkyl, C1-C4-naloalkyl and C,-Cs-alkoxy.

7. A process as claimed in claim 1, which additionally comprises
20 the following process steps for preparing the compound II:

i. halogenation of a 3-(pyrazol-3-yl)aniline of the formula

IIT
25 R R3
R2
RS \\N
N~ N g1 (II1)
30 HyN
to give a 2-halo-3-{pyrazol-3-yljaniline of the formula
Iv,
35
4 3
RY1 R R?2
R3 H\N
N1 (IV)
40 N R
HoN X

ii. reaction of the 3-halo-2-(pyrazol-3-yl)aniline IV with an
acylating agent of the formula R6-C(0)-Y, in which Y is a
45 leaving group, to give an anilide of the formula II
and/or a diacyl compound of the formula V



an at |east equinola r amount of base, based on the conpound 1I1, is

enpl oyed. 30 5. A process as claimed in any of the preceding cl ai ms - 9 SEP 2004
wherein the conversion of conpound Il into conpound | is carried out in a
pol ar aprotic solvent or solvent mxture, where the solvent is selected
fromthe group consisting of dinet h§7for mam de (DMF), dinmethyl sulfoxide
(DVBO), 35 N-nethyl pyrrolidone (NMPRr3 N, N -di net hyl acet am de ( DVA),
acetonitrile, propionitrile, pyrldln- anazdlnethyldl or triethylene

gl ycol s and m xtures thereof. Qcess as clainmed in claiml, wherein a
conpound Il is 40 react eRP+r e, variables R1 - R6 are as defined
bel ow: i s hydrogen, reret hyl Yar({ et hyl; Rii s cyano, difl(¥dr onet hoxy,
trifluofomet hoxy or 45\ncqu sulfonyl; 9 SEP 2004 56 R3 is hal ogen; R4
is halogen; 5 R5 is fluorigpe, \chl orine or cyano; R6 is hydrogen,

Cl- C4-al kyl, O -C4-hal oal kyl , €2-.G&- al kenyl, C2-C4-hal oal kenyl ,

C2- C4- al kynyl , Cl-C4-al koxy- Cl- C4- al kyl , 10

Cl- C4- al koxycarbonyl -d - C4-al kgl , C3-C8-cycl oal kyl

C3- C8-cycl oal kyl - C1- C4- al kyl, phenyl, phenyl-Cl-C4-alkyl, 4- to 7-nenbered
het ero&%cl yl or heterocyclyl-Cl-C4-al kyl, where the phenyl ring, the

cycl oal kyl riig -aifd appeohei atecpeiryhial i swlvediyshe 45 ths Wospbtnd ed «r may
carry one or two givesthbUNiBide %€ €Ré efbrimiQ® tthe group consisting of

cyano, hal ogen, Cl1-C4-alkyl, Cl1-C4-hal oal kyl and Cl C4- al koxy. 7. A
process as cl d 14 i chadditjional rlses 20 the

foll o g pr "meesr% s%‘g &élfalorﬂ preggrl nrhgg }t 5‘19 dc? °‘1m sh&lfob’é‘?]atl on of a
3- (pyr {HW&FFl fl%x'of IV gadt Yramp és FPFlQ%d FPY®-40 H2N to give a

2- hal o- 3 (pyrazol 3-yl)aniline of the formula 1V, H2N X
8. A process as claimed in claim 7, wherein, for preparing

compounds II-A in which R? and X are bromine, in step i a
3-(pyrazol-3-yljaniline of the formula III-A,

20
4
R R2
RS \\N
N (III-A
25 N R1 )
HoN
is brominated to give a 2-bromo-3-(4-bromopyrazol-3-yl)-
30 aniline of the formula IV-a,
4
R* Br 2
R3 \\
N
35 N~ gl (IV-2)
H3;N Br
where the variables Rl, R?, R4 and RS in the compounds of the
40 formulae IIIa [sic] and IVa [sic] are as defined above.

9. A process as claimed in claim 8, which additionally comprises
the following process steps for preparing compounds III-A:

45 a. nitration of a 3-(pyrazol-3-yl)benzene of the
formula VI-A,



(I'V) ii. reaction of the 3-hal o-2-(pyrazol-3-yl)aniline IV wth an

acyl ating agent of the fornula R6-C(O)-Y, in which Yis a 45 |eavind SEP 2004
group, to give an anilide of the fornula Il and/or a diacyl conpound of the
formula V- 9 SEP 2004 5 10 (V) iii. if appropriate, partial solvolysis
of the compound V to give the anili @ of the fornula I, where the
variables Rl - R6 and X in the cogpounds of the 15 formulae IIl, IV and V
are as defined above. 8. A procesg as cla?med in claim?7, wherein, for
preparing conpounds I1-Ain i -amd X are bromine, in step i a

3- (pyrazol - 3-yl)aniline ofk3 alll-A 20 25 H2N is brom nated to

gi ve a 2-brono- 3-(4-bronopyraz 3-y N aniline of thevieayula |IV-A 35
H2N Br (1V-A) where the variables RL, R2, R4 and R5 in the conmpounds of the
40 fornulae Illa [sic] and IVa [sic] are as defined above. 9. A process as

clainmed in claim8 whiah taddizarpatsidsy REQNRT,| ¥@Sand N Gob! QW g pr.gcess
steps for prepari S8oEOMRP 14-A -qnjiration of a

3- (pyrazol - 3-yl ) benzene o#atqkéieJl %‘o(r%r%flléao%l 32&}')31 ﬁﬁrﬁéﬁﬁz%‘g’ FI82R 28 whi ch
the varjables Rl, R2, R4 and R5 are as defined above to give a

3-(pyrazol -3-yl)-1-nitrobenzene W4 -A and 10 15 20 (M -A) (M Z-A) b.
reaction of VIla [sic] with a réducing Bfgent to give a

3-(pyrazol -3-yl)aniline %‘ t

h

(VII-A)

15 0,N

b. reaction of VIIa [sic] with a reducing agent to give a
3-(pyrazol-3-yljaniline of the formula IIT-A as claimed
20 in claim 8.

10. A compound of the formula II, IV or V as defined in c¢laim 7
and its agriculturally acceptable salts.

25 11. A compound as claimed in claim 10 in which the variables RI-RS6
are as defined below:

Rl is hydrogen, methyl or ethyl:

30 RZ  is cyano, difluoromethoxy, trifluoromethyl or
methylsulfonyl;

R}  is halogen;
35 RY is halogen;
R3 is fluorine, chlorine or cyano;

R® is hydrogen, C;-Cs-alkyl, C;~Cs-haloalkyl, C;-Cg-alkenyl,
40 C2-C4-haloalkenyl, C,-C4-alkynyl, Ci-Cyq-alkoxy-
C1-C4-alkyl, C1-C4~alkoxycarbonyl-C;-Cgq-alkyl,
C3-Cg~cycloalkyl, C3-Cg-cycloalkyl-C;-Cy-alkyl, phenyl,
phenyl-C;-C4~alkyl, 4- to 7-membered heterocyclyl or
heterocyclyl-C;-C4-alkyl, where the phenyl ring, the
45 cycloalkyl ring and the heterocyclyl ring may be
unsubstituted or [lacuna] one or two substituents
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and, if desired, at least one surfactant.

20 16. A method for controlling undesirable vegetation, which
comprises allowing a herbicidally effective amount of at
least one compound of the formula II, IV or V or an
agriculturally useful salt of II, IV or V as claimed in
claim 10 to act on plants, their habitat or on seed.
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