PF-00000512/0 gbddagsadey | on of 7-(pyrazol -3-yl)benzoxazol es The invention
relates to a process for preparing 5 7-(pyrazol-3-yl)benzoxazol es of the
formula I *@0002* 10 15 R6 in which the variables Rl - R6 are as defined
“belfow. Rl is hydrogen, Cl-C4-alkyl or, Cl-C4-haloal kyl; (1) 20 ” ”ﬂ
Cl- C4-al kyl, C1-C4-hal oal kyl, Ci1-C4- allkoxy, Cl- C4- hal oaI koxy, " Immlﬂm
Ci-C4-al kyl thio, Cl-C4- haloalkylthlo Cl- C4- al kyl sul fi nyl, *159150%

C1- CA- hal o&FRPRE-EFAMPIE, 7- Ry Radl-Ryl & Lbénanpazoie] - CA- haloalkylsulfonyl
25 R3 is hydrogen, hal ogen, cyano, Cl-C4-alkyl or Cl-C4-haloalkyl; R4 is

ER L e Wil et sty ||
alsg - {; al kyn

Cl- C4- alkoxy%%gr%n;% ky?) g%%g%ﬁfogagﬁggl 3o ﬁ@ aIkyIthlo Cl- mw

(Cl- C4- al koxy) car bonyl - C1- C4- al kyl, C3- C8 cycloalkyl 35 ‘GWWP

C3- C8-cycl oal kyl - C1- C4- al kyl , C3- Cﬁ%qycloalkyloxy Cl- C4-al kyl, phenyl,
phenyl - C1- C4-al kyl, 4- to 7- nenbere et eRdeycl yl or

het er ocycl yl - C1- C4- al kyl , wher oal kyl, phenyl and heterocyclyl
ring cangbe unsubstituted 8P Vi e, two or three substituents

sel ected i ndependent|y of one her M0 Trgam t he group céhisting of
cyano, nitro, am no, hydroxyl,n cagboxyl, hal ogen, Cl-C4-alkyl,

Cl- C4- hal oal kyl , Cl- C4-al koxy, \@1-C4- hal oal koxy, Cl-C4-al kyl thi o.

7- (Pyrazol - 3-yl ) benzoxazol es of fhe fornula | are disclosed in 45 WO

98/ 27090 and WD 99/55702. These rfonpounds are highly effective herbicides.
PF 0000051260 2 In the prior art, their preparation is described starting
from S (PYnaGelcdhl) 98tldinRs 6l 1he GOBMM Giddihel bRIGAO where initially

the amino group in the aniline Ill is converte

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

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

25 R} is hydrogen, halogen, cyano, C1-C4-alkyl or C;-C4-haloalkyl;
R4 is halogen;

R> is fluorine, chlorine or cyano;
30
Ré is hydrogen, C;-Cg-alkyl, C;-Cg-haloalkyl, C2-Cg¢-alkenyl,
Cz;-Cg-haloalkenyl, C;-Cg-~alkynyl, C;-Cy-alkoxy-C;-Cy-alkyl,
C1-C4-cyanoalkyl, C;-C4-alkylthio-C;-C4-alkyl,
(C1-C4-alkoxy)carbonyl-C;-C4~alkyl, C3-Cg-cycloalkyl,

35 C3-Cg-cycloalkyl-C;-C4-alkyl, C3-Cg-cycloalkyloxy-C;-C4-alkyl,
phenyl, phenyl-C;-C4-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;-C4-alkyl, C;-Cs-haloalkyl, C,-C4-alkoxy,
C,~-Cy4~haloalkoxy, Ci-Cy-alkylthio.

7-(Pyrazol-3-yl)benzoxazoles of the formula I are disclosed in
45 WO 98/27090 and WO 99/55702. These compounds are highly effective
herbicides.



‘via a di azgy %ddﬁﬁiﬁ?ﬂi ate, into an azide group. This azide is then
reacted wth a carboxylic acid R6-COOH to give the 15 benzoxazol e of the
formula I. Here, it is possible, on the one hand, to react the azide
~directly with the carboxylic acid to ive the benzoxazole. Alternatively,
the azide can be reacted with an organic sulfonic acid to give, via a

sul furic adifdtBetRFioy @rép nblie ikl ereprsatien dspdmdrngbed starting from

2- hydr oxy- 3—ipraaodddatyil) anel ikds wifi thei Sotrhda ¢¥Tl i zed with a carboxylic
acid R6-COOH or a derivative thereof to give the benzoxazol e. These
preparation processes are highly prgblenatlc since azides can deconpose
explosively (see, for exanple, Houpe -3\/‘éyIR,z 25 Met hoden der organi schen
Chem e [ Met hods of Organic Chenmstry], ol . 10/ 3, Georg-Thienme Verl ag
Stuttgart, 1965, p.782). Myseq i \the present case, the conversion of
the azide into the target co J@; ]%ﬂs w t h insuffirerent yields and
with the formati on of nunerous /byprodutt e renoval of the byproducts
30 is conplicated and in son#2Bases probl ematic or not possi ble. G A Kraus
et al., jietrahedron 41 (1985), 2337-2340, describe the preparation of

3, 5-di br onoor t hoqui none di azi de from a benzoxazole derivative. The
benzoxazol e deriyvative_is Ere pared by reaction of 35

2,4,6-trii BPERBaLEEAILYJENS (ARINS GFRURNEE the &BHl iRk Hdr L8cconitertad, excess
of copper BiéntdeélazonipaxaneerRediassphrta anr pahielegronpR TBosvEridet ial .

Tet r ahedr ortheet teact 23 wi tH82)carb0e3150%cid déscodea.o igivé heneour se of t hei r
st udi es 19" beRgoR®FVIRY BiFOBhOT £ MU AI Qcaniémesa&ltl i §eSod it ebenz ot a4l es,

al so the CRKE!Siondilke Lhl F@zf&dagﬁaze{y f LAL Oca?rb%*}cggxg Jo iy Rgnzoxazol e

th d
INf](2 leOdOIO %Qngﬁbe%%%?& io I h8§na ?/Pr S%%%Aaem%&& Pf {*ha&teﬂr esence
of equi nol ?ﬂ’ﬁ‘ frgagt s%‘ﬂ]rftﬂﬂlﬁy&f:)r(ge %rﬁi—"& tﬁb@f%lsdllf#ﬁilﬁra%b@c@§§eéf

copper i oditgsermedigteanthetcenresppnding . 2-Oydrpx 583 -AyreeO0954I260ine, (1993),
7009- 701®, wbbskriedhehecfol imdd ontbf a 2edfaixgllloxyeid R6-COOH or a

phosphi nyl peetivyt {kernexadpl o Jivaethé BdizoxB@YESENti oned processes
descri bes the preparation of 5 heterocyclically substituted benzoxazol es.

The nunber I enzoxazole is linmted to
2. is aﬁﬁ%g@ﬁ&)#ﬂ%ﬁ&? eosceg |nveélnth| E? oPEPOVATEE LS ?Ub%s?zﬁg]?
preparln 7P pyTEIBIOSS- GFR 58z 6P off°rt ﬁéa‘f‘l?)}‘?vul“é’upepnwmrch 10 an
azi de i feMAEBPIR® deg avaﬁwhevneCha%ef[maodﬁaqf tdrigandbj Gamiissraghi eved
by a proce¥elinlavi,cldeong2Thizne- Sef pyy snit+dayt ) ardds,de. 082 f heckestwta | |

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-1,3-benzoxazole in the
presence of copper iodide.

During the reaction of

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



15-20 R6 RBCod¥dodi24b X in which the variables Rl - R6 are as defined
above and X is bromne or iodine, is reacted wwth a base in the presence
of a 25 transition nmetal conpound of subgroups Vlila, Villa or Ib of the
" Pefiodic Table of the Elenents. Accordjngly, the present invention rel ates

to a process for reparing 7-(pyrazol=3-yl)benzoxazoles of the formula I
as 30 defiH@@%bo%‘éQ Wil ebtfviesedheehRinaigos of 2-[ (diethoxy-

2- hal o- 3- ( PphospbinBl \etdyill) berzafazaie.-f ornul a || as defined above with a
base in the presence of a transition netal conmpound of subgroup VIIa,

VITTa or | ok bhetierdedemeded e Pbrbbes&d £MRRLSibed Ol eBaFROURG Of

the for Lgan] I ' me o] ILn_the definition
of the ngguglse [t;eggg%%}s&eﬁsclhg %18 %%%EEH%,Q @%gr' gﬁé r%g‘%ggl,g%on
cycloalkyl,s%éﬁ AReRss ikt &P6cHRgTYE Fﬁﬁasogr Qﬁ?ﬁ?éBf?v%?t%&FﬁEe?d?o 2.

I ndi vi dual enunerations of the individual group nenmbers. Al 40 hydrocarbon
chai ns, i.dt abl aaldyjecthafoth«kdresghenyhedntyilon toyptoaldeylaabkydtes=altoaxy,
hal oal koxy prapkylhdi D, (dyabeal k3dyhibenzorhkylesulofi BNé , fdiau0al kyis wtiicny! ,

al kyl sul{pn aziba! oaldeneauhiOomd .avalikeqy! . hal oal kenyl and al kynyl groups
and corresponding noieties in |arger groups, such as al koxycarbonyl, 45
phenyl al kyl -, cycl oal kyl al kyl , . al koxycarbonyl al kyl, etc., can in _each case
be strai ght"sc ﬁ&?ﬁ 9“’E¥§ﬁé‘ﬁe‘a§‘lﬁ/\ﬁ?€rjécfhés p‘?‘é’f“ie?(eénbbﬁ iBYOcegR hin gdech

i ndi cat es th@-paieT bt @yFaaper3vil)eaibbhe @bride AormelaPEIN000051260 4

group. Hal ogenated substituents preferably carry one, two, three, four or
five idergical or different hal ogga gions. The term hal ogen represents in
each case fluorine, chlorine, brom ng or R% odi ne. 5 Exanpl es of other

meani ngs are: Cl-C4-al kyl: CH3/—€ propyl, CH(CH3)2, n-butyl,

CH( CH3) - C2H5, CH2- CH( CH3) RS5

Rl (IT)

20 I

in which the variables R! - R®é 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-yl)anilide 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!, R2, R3, R4, R® and R® 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, haloalkyl, phenylalkyl,
cycloalkylalkyl, alkoxy, haloalkoxy, alkylthio, haloalkylthio,
alkylsulfinyl, haloalkylsulfinyl, 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,-Cp in
each case indicates the possible number of carbon atoms in the



' €1- C4- halgaldodoosa £glo C4- al kyl radical as nentioned above which is
partlally or fully substituted by fluorine, chlorine, brom ne and/or
iodine, i.e. for exanple CH2F, CHF2, CF3, CH2C1, dichloronethyl,
'trrchloronethyl 15 chlorofluoronethyl di chl or of | uor onet hyl ,
chlorodi fluoro- nethyl, 2-fluoroethyl,™2-chloroethyl, 2- bronDethyI

2-i odoet hy|9¥°8P2- 2} Qﬁﬂ4§89h§Fbs§??232tﬁrP¥¢§RﬁQH§ﬂh9PrrY one, two, three,

2- chl or o- 2-fugopbefing idenghtel 2 diidefenborivdiogeh, atoms. The term

2, 2-di chl onmel2gbhucemetdenits 2n ZedtH cashl prumtigl,, cRR2EHine20 b2ohia®rapr opyl ,
3-f|uoroprqmﬁﬁneZ,Z-difluoropropyl, 2, 3-di fl uoropropyl, 2-chl oropropyl,
3-chl oropgyopyl, 2,3-dichloropropyl, 2-bronopropyl, 3-bronopropyl

3,3,3-trifl on 3- tchhIoropropyI 2,2,3,3,3-pent af | uor opr opyl ,
hept af | uor (%‘%(%‘%E% %%5 of%lbfu OF Oty XS £ 1 uor oet hyl ,

1-chl or onmet hyl - 2-chl oroet hyl,  1-brononet hyl - 2- br onoet hyl , 4-fl uorobutyl,
4-ch|orobuty|,Cldcbﬁd#w@at9H3ﬂﬁdﬂﬂona@taprbbUHMKm3ﬁL-®6bakkyl: Cl- C4- al kyl

as mentioned alo&(eH;pHg) STH,-EAICHAQ @xdrqlods) o pentyl, 1-net hyl butyl
2-met hylqgityl, 3-nmet hyl butyl, 2, 2- dinethylpropyl 1- et hyl propyl, n-hexyl,

3 et hyl ¢ hy'tplr%p“ﬁe“]ﬁ%%ﬁgkﬂ?w'cp 1epd ’kaé %@15 ?%%t lﬁt’cﬁ e
1,ged| ?/refﬁgl %ut 3-"552" diaﬁi’h‘%’ UReEhbY hitdATine, a

3, 3-di net hyl bu Porlrieetl%lrma?qud/zzretlﬁgmmle e.]1 foroexannhet RHbBw SWFL,

1, 2,2-trinethyﬁﬁeoﬁﬁbC1a.Qﬂd@}brbmemnyiwlpr@pyloxnmethyéthyl 2- met hyl propyl ,
pref er ablsy net khlloref hydrometphy dpydichlbroel iyt didinll, NekLdnddi fluoro-

1, 1-di met hyl et RgkhyD; PRHIMbroEtEPL N2NeXYbroet Heh-, Co= B?&ﬁﬁﬂéﬁ& : a Cl-C6-al kyl
radi cal as menbiopgde Ve2, whi £ do%:oegfx iali 3@ 9L frk']fil}/orsouel%%t El.t uted by
fluorine, chlqri £ rom ne_an % F% Ie ohe of 45 the
radi cal s nenti 5 O &foﬁﬂe %bap h OEﬁuf §F§b lﬁp?qqﬁﬁﬁél -pentyl,

5- chl or o- I-pen?y? EFQﬂQﬁﬂJerb%ﬁﬁ%chle ? oHlR1trpehigroethyl, CyFs,

5,5, 5- t rA&hl or 8- lperrropydndectiiaropoopyl (N @812680Bopoeyly| |

6- f | uor o- 1- hexyl, 3-61 £hicacerbpiex yd-chlobbprdpy I-,hexh1or &bridpd e, I-hexyl

6,6,6-trichlorg,k-= afamo regplﬁcaéJﬂf%eB@awl 3-BRERYbrdplaC4- al kyl - benzy! ,
1- phenylethyl,32 ﬁgﬁ roé?il gbgvyl %ﬁ%% gkro :phenylprop 1- yI
3- phenyl prop- 1- phenyl but - yI
4- phenyIEutpl 2¥ 'y 13 ?ﬁ%ﬁﬁiugr rop:%
P y X fluo met fluoroethyl chloromethyl 2-chloroethyl,

l—bromomethyl 2 -bromoethyl, 4-fluorobutyl, 4-chlorobutyl,
4-bromobutyl and nonafluorobutyl;

- C;~Cg-alkyl: C;-C4-alkyl as mentioned above, and also, for

30 example, n-pentyl, l-methylbutyl, 2-methylbutyl,
3-methylbutyl, 2,2-dimethylpropyl, l-ethylpropyl, n-hexyl,
1,1-dimethylpropyl, 1,2-dimethylpropyl, l-methylpentyl,
2-methylpentyl, 3-methylpentyl, 4-methylpentyl,
l1,1-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,l-dimethylethyl, n—pentyl or

40 n-hexyl;

- C1-Ce¢~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, 5-bromo—l-pentyl,
5—-iodo—1-pentyl, 5,5,5-trichloro—l-pentyl, undecafluoro-



3t phenyl butps2-gdooos eyl but - 2-yl , 1-phenyl net hyl eth-1-yl ,
1- phenyl net hyl - | - met hyl et h- 1-yl or 1-phenyl net hyl prop-1-yl, 10 preferably

benzyl or 2-phenylethyl; - heterocyclyl-Cl-C4-al kyl: heterocyclyl nmethyl,
" 1-heterocyclyl- ethyl, 2-heterocyclylgthyl, 1 heterocyclylprop 1-yl,

2- heterocyclylprog % 3- hetgro%éfly pro 1- hetero 15

cycl yl but - 1- yI PEBEREt NV EF§r lyj 6=gh %‘E%‘rloé’fc‘;ly}r Gﬂﬁomﬂrhexyl

4- het er ocycl yl l§m19‘1°73r—hel‘~yﬁet &r ©c§rTiichipro=1thexy). not dodrapdilybbelbeprlyl |
3-heterocyclyl but-2-yl, 3-hetero- cyclylbut-2-yl, 4-heterocyclyl but-2- yI

1- het er ocydl yl Imtahyi-(elt—lc4laylkyl 110@@&9190»/4‘;1%&19@&9&9:) 2B e dhyh- Y| or 20
1-heteroayclyl @Enxﬁﬂ;%phm Ps S5Hm3Rb¥o ef 10%%»{& {n ~1901,

2- heterocycl yl et yan I Re, , I&
2- cyanoet hyl | Ei1 %ﬂ [outrd %l % byt py 3'ph§ 2ho ré’é 1-yl, 25
£1-yl,

ano
1- cyanobut - 1- y[*7PBER t‘Yiz yil P*@ gb%rtzllr |~Phea¥
1- cyanobut - 2- yI3 pherydntrdry2, v4- PheSLYéyahoibﬂtl:Zlyphenymﬂethﬂ-y}H,,
1- (CH2CN) et h- | 1yphenyleEHYCN] -fie {IGHEaEh-¢1 ydr dr-phebhtdEynpoppdt s, 30 -
Cl- C4- alioxy: ©OcbiBer dKI3HDenBy D! PP pheptk{#id);2, n-butoxy, OCH(CH3) - C2H5,
OCH2- CH( CH3) 2 or OC(CHB)S preferably OCH3, OC2H5, or OCH(CH3) 2;
Cl- C4- hal oal ko as ne above 35 which is

**%rem%c it §e§°84%95< ?u efwgocazﬁ%im%ilﬂbr TR TP OF -

partially or fu é

i odine, i.e. Yardst teepe bereteroepe e ipamaderiz, oo(d ) 3,
chl or of | uor orret2hb§‘yer°qyi0dm19r@lﬁ+wlonét-hgkg/roqyltﬂlmipmmhfyrlonét-hmb@r

2- f | uor aet hoxy cyc 2y tihitorleglhoXyhet2rocgabel hieeal ~y2; | ddaaidiasyc1¢D-

2, 2-di fluoroet Baxy1-y2,2,42hbebfberi1 gthexyqyl 2-1c|ﬁl9eé.@o<2yd‘1|y«1@ﬁgeir592<y,

2-chl oro-2, 2-dhtL 2 h
2,2,2-trichl or2 hyg}g(k%tzgcggb“ 2%’ ugrigg’éé’ro% chS’/ E’  3shetero-

2,2-difl uoropro (fful%ﬁ'teﬁrpg 8£¥P§uf )éhP' |‘o r f?c S1y1metny1-

3- chl or opr opox§ thak-¥L 3’ dPPHFB?%HﬁB‘?'y’ Y b lmekByie 'x]y'Y1395ronDpropoxy,
3,3,3-tr3% | uor éph@W@FYCGy?smstlnﬂHﬂﬂPoﬂoblo erably heterocyclylmethyl

2, 2,3, 3, 3- pent at| zenepropegryyleXiA-;C2F5, 1- ( CH2F)-2-fluoro PF 0000051260 6
et hoxy 1- (CH2C1) - 2- chl or oet hoxy 1- (CH2Br) - 2- br onoet hoxy, 4-fl uor obut oxy,

4-chl or obut oxy o 4ndHreOnme &\Qnalf_l Y, py OCHF2, CCF3,
di chl or of | uor Oi%ett.:;ané/pr E)h% uor orretcg%ggéﬁﬂgcééngj’?jfag ijor oet hoxy,
25 l-cyanobut- l—yl —cyanobut l-yl, 3-cyanobut-1l-yl,

4-cyanobut-l-yl, l-cyanobut-2-yl, 2-cyanobut-2-yl,
3-cyanobut-2-yl, 4-cyanobut-2-yl, 1-(CH,CN)eth-1l-yl,
1-(CH2CN)-1-(CH3)eth-1-yl or 1-(CH,CN)prop-l-yl;

30 - C;-C4-alkoxy: OCH3, OC;Hs, n-propoxy, OCH(CH3), n-butoxy,
OCH(CH3)-CyHs, OCH,-CH(CH3)2 or OC(CH3)3, preferably OCHj,
OC3H5, or OCH(CH3)3z;

- C1-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, OCH;Cl, OCH(Cl),, OC(Cl)3, chlorofluoromethoxy,
dichlorofluoromethoxy, chlorodifluoromethoxy, 2-fluoroethoxy,
2-chloroethoxy, 2-bromoethoxy, 2-iodoethoxy,

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

45 2,3-dichloropropoxy, 2-bromopropoxy, 3-bromopropoxy,
3,3,3-trifluoropropoxy, 3,3,3-trichloropropoxy,
2,2,3,3,3-pentafluoropropoxy, OCF;-CyFs, 1-(CHy;F)-2-fluoro-




Cl- C6- al kylgghighooddineo>C2HS, n-propyl thio, SCH(CH3)2, n-butylthio,
SCH( CH3) - C2H5, SCH2- CH(CH3) 2 or SC(CH3) 3, preferably SCH3 or SC2H5; 10

- C4- hal oal kylthio: a Cl-C4-al kylthio radical as nentioned above which is
“partially or fully substituted by flugrine, chlorine, brom ne and/or
iodine, i.e. for_exanple SCH2F, SCHFZ, SCH2Cl, SCH(CO )2, SC(Cl)3r SCF3, 15
chl or of | uor ometSPPERi ol - (REeRE br HTINIGEEREDPEY 4 Hi-g CH2Br ) ~2-bromoethoxy,
chl or odi f | uor orfetfthybréburoxy-f kuoh betdpptohly e, 4 -I2-anivbotosy hodt t hi o,
2- br onpet hyl t hinena?1uaetsieidayxlt hboe ferdbd ydothmgr oerhyl t hi o,
2,2,2-trifl UorQﬁhHY5£$¥Ihof%mﬁhh5§§; é%i%rBHfoﬁgﬂaﬂeEHEQ or

2- chloro 2-dif Lugr -di chl or o- 2- quoroethyIthlo
2,2, 2- trl%hl orgét ﬁ% ﬁ{)&}do&g&g b f I uoropropyl thio, 3-f [ uoropropylthio,

2,2-difluoro- propylthio, 2,3- dlfluoropropylthlo 2- chl or opropyl t hi o,

3- chl or opr opy! tchrg -aikylghipt Cler oBGilishi B-PIRRYLGRGEr 0FSH (CHahE 0,

3- br onopr opyl t mi-but @1 it ISCHK by oo By | Ak, 6CH @13 ; Hr3-8Cr CaR) 9r opr opyl t hi o,

SCH2- C2F5, SCFre2Ebablyl-Sc8k267) -s&,hk por oet hyl t hi o, 1- (CH2CL) - 2- chl or o-

ethylthig 1- (CHZBr) 2- bronoethylthio, 4-f luorobutylthio,

4- chl or obut It r Ithlo or C2F referal. S

SCF3, di chl%ro uo”r g‘ﬁ@tﬁ???ﬁ 2338 EhTCchgEEY%Hr ‘E‘g hi% MgptLone

2,2, 2-trifluor GEPKSI Yk lélp@it%ﬁllédxﬁrc fuby eﬂ“l?;‘iltlt A ERYPT iR ch i S

subst i t ut ed by Ch&eT ine a|bEeR}ne sandiar dadinehdive,. 0B, eXamplex AR CH2- OCH3,

CH2- OC2H5, n- pIsCHBxy réHhgl, STHR-COTHK (B43)Qi) s n-darmexynet hyl , 35

( 1- met hyispr OpO&}&)LHEédeoroﬁnZtH?lmicW @ﬁ.@hyaf@ﬁlhx\drome tclﬁ(oC"B) 3r

getrrggﬁyl) g: E)é)h(llo@oéfélhfaﬁs)na lehicd- € axy)et hyl

2- met hzl p?oxé%gﬂ&;@)’lﬁh Q f’oré%)og%ﬁ rflho )é? %ltrpé% Bt hoxy) 40

pyl, 2-(et h&x oceshy, u°2’°(33£h A- thb&%'propyl,

n- but oxy) pr ép¥ UOQQG(tIIYHfEfth p?'tﬂéd)@}f})p?o%)ydlfluzr(bethm]twowopoxy)propyl ,

1, 1- ddaret hy Rehdigh Jrop 2k f lLu@edeatiiyi ok 9 proey 2 -t Biieldramehpl opid ,,

n- pr opoxy) psepyd,, 2-$1ﬁérmy|lebm@XY3mQB¥'bpr 3(1%11& 0%Y2 P id¥bro-

éxg;e:) ?g:oyl% pBb Pmﬁ&rqpxldlﬁxd&ﬁgtﬁ ¥l QPOXY LR rﬁo 1g§(u bd't ryfft hyl -

1- met hyl et hoxi ggi‘%}i%% ¥%’utd (W%lﬁﬁf %‘6’619 F‘°P pyL-

1- met hyl pr o8 £9) biyfionos PBYHELIY | Br o pdxys s Fopropylthm,
trlchloropropylthlo, SCH3-C,Fs5, SCF,;-C3Fs,

1 (CHZF) -2-fluoroethylthio, 1-(CH;Cl)-2~-chloro-

ethylthio, 1-(CH;Br)-2-bromoethylthio, 4-fluorobutylthio,

4-chlorobutylthio, 4-bromobutylthioc or SCF,-CF,;-C,Fs,

preferably SCHF;, SCFj3, dichlorofluoromethylthio,

30 chlorodifluoromethylthio or 2,2,2—trifluoroethylthio;

r

2-
2-
2-
p
2-
2-
3
3
et
2
2

(
(
(
(0]
(
(
(
(
h
(
(

- C1~-C4-alkoxy-C;-Cy-alkyl: C;~Cg-alkyl which is substituted by
C;-C4-alkoxy as mentioned above, i.e. for example CH;-~OCHj3,
CH,-0C3Hs, n-propoxymethyl, CH;-OCH(CH3);, n-butoxymethyl,

35 (l1-methylpropoxy)methyl, (2-methylpropoxy)methyl,
CH,;-0OC(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-
propoxy)ethyl, 2-(1,1-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,
2~(2-methylpropoxy)propyl, 2-(1,l-dimethylethoxy)propyl,
3-(methoxy)propyl, 3-(ethoxy)propyl, 3-(n-propoxy)propyl,
3=(l-methylethoxy)propyl, 3-(n-butoxy)propyl, 3-(l-methyl-

45 propoxy)propyl, 3-(2-methylpropoxy)propyl, 3-(1,l1-dimethyl-
ethoxy)propyl, 2-(methoxy)butyl, 2-(ethoxy)butyl,
2-(n-propoxy)butyl, 2-(l-methylethoxy)butyl, 2-(n-butoxy)-
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(1, 1- di e ydsodesyadat yl . 3-(net hoxy)butyl, 3-(ethoxy)- butyl,
(n-propoxy) butyl, 3-(1-nethylethoxy)butyl, 3-(n-butoxy)butyl,

.(1- net hyl propoxy) butyl, 3-(2-nmethyl 5 propoxy)butyl,

(1, 1- di net hyl et hoxy) butyI 4- (et hox%) butyl, 4-(ethoxy)butyl,

(n- propoxy) but 4- (1 nmet hyl et hoxy) 4- (n- but oxy) but yl ,

(1- &6&9’ yi1-mpthylpge Y)b,b‘ltéfﬁox%b%nffgﬂthwpmpoxy)butyl
(1 gmghylephexrrmmm, CHRMEXIMKY ) BuRy DC2Hbje t hoxy ) -

met hyl p
, 1- di net hyl?et(Hoiy,@‘
met hoxyet hyl bmty2, e hmaetdpplky ) Byl C]snu-naétklyyhletthaxﬁib@qul kyl :
C4-al ky! \Ahlachnl-suﬁébbﬁ)tnutt ted3_ Py reknGAp bl il yd ?TE % § above,
2 N (P

e. for g xarrplpt-} ngi SFZCE?H tﬁg? Qﬁqgi})gbu%n? (me hoxy)
but yl t hi onet yI r%llpr I O Y
Skae pcl

N

met hyl pr opyI N et (L nheskatigphoxy) butyl,
et hyi t hi o) et¥nfpr- YRS t i1 O)-SERPY LPT ORIt HY | o4 hiA-metby &t hy | |
n- but yl t hi o)PECRYKY) bt yll omed hyl pr-cliyet hy by tduyl) butyl, preferably

2- met hyl pr oj@yh +0CHy),e ChY+0C, HE; (-metthiore by Bty Lt Bt R BBy ;

nmet hyig hi o) propyl, 20 2-(ethylthio)pr opyI 2- (n propyl thi o) propyl,
1- met hyl_et hyl t n

1- net hyl pro}é ) @])Q( 28K P 12_(: Zgirgnﬁh r%ﬁﬂ o‘)’lerc yis, substituted
1, 1- di met hyl g 4hla& §¥ 3me%’f${ﬂﬂ 8YBr opyd-, for example
et hyl t hi o) ptcﬁpy z'p?c'aﬁyl thiR¥PPY dplyiomerhyl, n@Hh-;ﬂCstﬂz)z,

yl t hi o) pr opyll-busﬂthlmmsthyh» o) pimehly 1 pBegyittidbhwepliyppy! - t hi o) propyl ,
2- met1sy| pr opykhet oy Yr@pyll £h 8o (re thydi, reludc(cat | bhi ﬁéaﬁﬂﬁ-}ﬂm)ethyl

et hy! i g;}bluwlch Zori@h By b] 0} A Ko yzu(lrb)rartgpyl thi o) but y

met hyl e

1- et hyl proéw ﬁ]hl %wl)étf“yl 16%’ S’ tE F&r |1E°Hl% S,

1, 1- di met hyI e SP thl@ hyfT 6%5 'y Pm@' iRy EERY b) but yI |
n- propyl t hi &y ¢ bhr%ﬂrmetéwé&tmﬁfﬂﬂ%ﬁhw%hu?oj(mfcp}'lt@q)mrbpwt t hi o) but yI ,
1- netad®| pr oyl erhw) iy propyX 2-2rdnhptppwinhiohi-o) but yl ,

1, 1- di et hypebpyl § m-q)lbuéyhylébr(yrmhhybMbpgblbutzykn_ JBA thebh fgﬁylo) but yl ,
n-

1-

1

propyl t hi lewlﬂéthﬂpﬁ“épfﬂﬁt( }ér%b ylt @) uft ,-bn tmgy }ggﬁ) butyl,

met hyl pro yl(l R4 Q rop .
sculﬂsfI Ie{rﬁ;:]y?c') g‘]&%ﬁg % gﬁ é%f %hlﬁ’d;eg Bié]r'b&rrglémi_&l-al kyl :
)c%(ticﬂ!ﬁlthntpmﬁll—oned

above, i.e. f&hiekerquys CBR{CDe@OM3propPLi3Qodp2bbyl, 3-(1,1-dimethyl-
n- pr opoxycar boryhykthid)prébi: CQ-QuidteyBiRio)butyl, 2-(ethylthio)butyl,

2-(n-propylthio)butyl, 2-(l-methylethylthio)butyl,
2-(n-butylthio)butyl, 2-(l-methylpropylthio)butyl,

30 2-(2-methylpropylthio)butyl, 2-(1,1-dimethylethylthio)butyl,
3-(methylthio)butyl, 3-(ethylthio)butyl, 3-(n-propylthio)—
butyl, 3-(l-methylethylthio)butyl, 3-(n-butylthio)butyl,
3-(1l-methylpropylthio)butyl, 3-(2-methylpropylthio)butyl,
3-(1,1-dimethylethylthio)butyl, 4-(methylthio)butyl,

35 4-(ethylthio)butyl, 4-(n-propylthio)butyl, 4-(l-methyl-
ethylthio)butyl, 4-(n-butylthio)butyl, 4-(l-methylpropyl-
thio)butyl, 4-(2-methylpropylthio)butyl or 4-(1,1-dimethyl-~
ethylthio)butyl, preferably CH,-SCHj3, CH;-SC,Hs, 2-(SCH3)ethyl
or 2-(SCyHs)ethyl;

40

- (C1-Cg4-alkoxy)carbonyl-C;-C4-alkyl: C;-Cs-alkyl which is
substituted by (C;-C4-alkoxy)carbonyl as mentioned above, i.e.
for example CH;-CO-OCHj3, CH;-CO-0C;Hs,
n-propoxycarbonylmethyl, CH;-CO-OCH(CHj3),,

45 n-butoxycarbonylmethyl, CH;-CO-OCH(CHj3)-C,Hs,
CH2-CO-0CH;-CH(CH3)3, CH7-CO-OC(CH3)3,
l1-(methoxycarbonyl)ethyl, 1-(ethoxycarbonyl)ethyl,



45 -n- but oxpgagddsiRlgyy! . CH2- CO- OCH( CH3) - C2H5r CH2- CO- OCH2- CH( CHB) 2r
CH2- CO- OC( CH3) 311- ( net hoxycar bonyl )et hyl, 1-(ethoxycarbonyl)ethyl, PF
0Q00051260 8 1-(n-propoxycarbonyl)ethyl, 1-(1-nethyl-
carbomylyernyl | 2- tet hoxvoar bonul ot bgy' 21 bt opoxy-  car bonyl ) et hyl
carbonyl)e et hoxycar bon n- Xy-
2-(1- rrgt hyl e%/h&x Bap YFarh9PY 1%""’23' m- buf bBeE&¥Bony! ) et hyl |
2- (1- et hyl prog6 9%%?@7)1@?1@191’1: 12(pzbmmq@rbopmyemﬁonw—xeehww-
2- (1, 1- di net hycerbonyl ) exduybong+ ) etHorlycaZbomel Yeahyaar bopydprdpoRryl

g et hoxg3 calr iaau&ﬂfi% 1, Zz(nrme@mgwé@éwbba&i Wthy12- (1- met hyl -
thoxycargbonyl hpf Ly, Pretin 09& ropoxycarbonyl
1 zea.“x'efasﬁef#afﬁ@ “3% AT LEL Y AR
et hoxycar boRFFRPRE\A nuﬁﬂ 6¥9§§1P%Wlp)r9%byl2 (ethoxy-
1- nethylethGRbewyﬁmp¢bpylpr2ﬁmn Preporytarnmnydapbopyl ) 2-gpyhethyl -
1- net hyl pr opekyxicartanponytmriop el ( n 3o LodRiakBbay DRYEEEAL bonyl ) propyl ,
1,1- CMOWEthYbekbﬁﬂaﬁﬁyngB Bi éHEUnyl?pf&ﬁ?ﬂqoélqgrH@%ﬁQibroBUkyl
e T e
1- net hyl pro§ i’i’%"dﬁgﬁ? EB’&%/ lprof HAPYEpH ?lniQ]dPé'QP%nyl )but yl ,
1, 1-di net hy eth&%ﬂ?&xﬂéﬁymwmmpwﬁﬁm&w At eUmHYcegbohyl )
et hoxycar bopryepplut \3-(n-Butoxywagporyt spiapwll,) Bl y4+methylpropoxy-
1- neuhyletheayﬁmuﬁmqmrbbbmtyiq(2-&e&ﬁyi@&dﬁ@ﬂ%&&bﬁ@ﬂ%ﬂﬂyﬂdﬁbl
1- et hy| progowcla.rdqquh_),p&&afax catpbRy TR, CPOIAAL) Pf{; y, ,
ot hoxy- car %%?fxb-%‘@tﬁgﬁ %%%ﬂgxu%rboﬁit EB C«?xy Aebotybih
oxycar bonyl Xxi(alﬁhﬁ ‘Eﬁ?g’é’&g é)ﬁ%%u 7i(h-Ru 9PY1)bUtyl
r opoxycar bony Py bLBAthYA PEOPARYGARDENE bRy s b@rrW)lb%uﬂwlm‘PPOXY-
4- (1, 1- @Oret hyFerbrnpiodulphy | 3-biit,\-dipe elfiletthoxy ChiPb B@106MBy 1 30
CH2- CO- OC2H5, B- (r(\muatdmymmpmwu)tyet, hyl(ahox;;céeb&wmw@nyl)et hyl ;

Cl- CA-al kyl sul &L py. Q?'S@%f
n-butyl sul finyk, b 9; Ioa y % 55 oxycasgén (%ngyl

f bly SO
pCrleCéelr gl kzl sul Tmerq§ |185?p%\’§yc ﬁf‘?’ e(x]/\,hlr c,‘H-"]e§h BARERANy or fully

subst i t #Ped byca’f'tl"?m’r]ﬂll?étyéhl%T(lm%hOEY%?ﬁb@Yéﬁélﬂ‘éYld dd1(|¢éh0¥Y-e for exanple
40 SO CH2F, SO-@xponyl3OuErl, SArCH2GpoxRBA1Bdh@L)ButBG G-Chl)}Bethyl-
chl or of | uor oneehydssdairiboyl 1 ) 5licH, 080 h LUt CRY bRy T jotitlyl, 4-(1-methyl-
propoxycarbonyl)butyl, 4-(2-methylpropoxycarbonyl)butyl or
4-(1,1-dimethylethoxycarbonyl)butyl, preferably CH,-CO-OCHj,
30 CH;-CO-0C2Hs, 1-(methoxycarbonyl)ethyl or
1-(ethoxycarbonyl)ethyl;
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- C1-C4-alkylsulfinyl: SO-CH3, SO-CyH;5, SO-CH,-CHs, SO-CH(CH3),,
n-butylsulfinyl, SO-CH(CH3)-C3Hs, SO-CH,-CH(CH3), or
35 S0~-C(CH3)3, preferably SO-CH3; or SO-C,Hs;

- C1-C4-haloalkylsulfinyl: a C;-C4-alkylsulfinyl radical as
mentioned above which is partially or fully substituted by
fluorine, chlorine, bromine and/or iodine, i.e. for example

40 SO-CH,F, SO-CHF;, SO-CF3, SO-CH,Cl, SO-CH(Cl),, SO-C(Cl)j,
chlorofluoromethylsulfinyl, dichlorofluoromethylsulfinyl,
chlorodifluoromethylsulfinyl, 2-fluoroethylsulfinyl,
2-chloroethylsulfinyl, 2-bromoethylsulfinyl,
2-iodoethylsulfinyl, 2,2-difluoroethylsulfinyl,

45 2,2,2-trifluoroethylsulfinyl, 2-chloro-2-fluoroethylsulfinyl,
2-chloro-2,2-difluoroethylsulfinyl, 2,2-dichloro-2-fluoro-
ethylsulfinyl, 2,2,2-trichloroethylsulfinyl, SO-C,Fs,



chforodi f| uer cosodos 5286 1 nyl , 2-f | uoroet hyl sul finyl,

2-cluoroethyl sul finyl, 2-bronoethylsulfinyl, 2-iodoethylsulfinyl,

2,.2-di fluoroethylsulfinyl, 45 2,2,2-trifluoroethylsulfinyl,

"~ 2-chl oro- 2- quoroethyIsquinyI 2-ch|§ro 2, 2-di fl uor oet hyl sul fi nyl,
2, 2-di chl oro- 2- flgoro- et h finyl 2,2-trichloroethylsulfin

y
SO C2F5, PF 0000G51988PEPP zlsfﬂéb%%r Ol FILEaF PPTRRY Lol E inyiby ForloESuetdny| |
2,2-di fluoro- pFOpYyLeswtfinyl, 2233dHf Fuarepsppypss iinyilny?-clilagivpoppptopyl -
sul fi nyl, 3- chlscurlépmapyl%-mrﬂpmyp;omﬂ:&rtdlfahybr Opr Bialleslibfdprydpylsulfinyl,
2- bronDprOpylSmhbtﬁmbprébﬂﬂﬁﬁﬁﬁmﬁﬁpywEﬂHﬂBMByfopﬁisulflnyl

3,3, 3-trigl UOF@DGOQWcﬂMdd}%bro ﬁs&ftl ;ﬁh ﬁ@ﬁfﬁ:&%ﬁ%;&wgwﬁ%?HZY-EZF51

SO- CF2- C2F5, 15505@ iéj%o

1- (OH2C1) - 2- chizor get T (:Hz|§§:j 225 SHBRIRHY PR Ry L

4- 1£I uoro%)utyl sdi| ﬁ&i h?%?%fﬁm MLGERY hwy 1 1 (£H b?’éi‘m.ltyl sul?rlrnyl or 10
nonaf | uor obut yI@QWP?myls%féﬂﬁlab‘? Igoropaty B 1EHREL, or

2,2,2-trifl uor dechybsathitiylyshl f Cly LTA- 4a-|bk‘§bfn6bhh‘i}€ﬂr£y]|l.f1892 &H3, S02- C2H5,
S02- CH2-1®@H5, T07a€Hi&dtHudsy18ubeiny s ulpkerytab @i o>

S02- CH2- CH( GﬂbZzog_ﬁO&l%%{@la{%ﬁgggbl y S02- A

Cl- C4- hal oal kyl sul f onyl ulfonyl radical as nment | oned above
which is partlal ly or, full substltuted b fluorine, chlorine, brom ne
and/ or i odine, ~Ga-aliy ] é&%’ ¥ 20503 B -Be - (HR2FHSIREEF3, S02- CH2CL,
S02-CH(A) 2, S@?ef%fdc)ﬂs)zr dh-lbcblrtaﬁﬁubf@mt hgPstdH @y ) +CHs,

di chl or ofi uor 0¥eL FGH S THI ORY),, or chdLILadit ) opoarsfyd1SUbOroH,, or S0,-CyHs;
2-fluoroethyl sul fonyl, 2- chloroethylsulfonyl 2- br onoet hyl sul f onyl ,

2- |0d09thy|su'§:qu~haaoglﬁ§i4&¥¥aﬂgﬁhyé%9'% ]%51: raqlcal as

2,2,2-trifluor

2-chl oro-2, 2- d?ﬁf’g%é o:a%{ hwul Y%n@l 152p§r8+% yor°5 g f “8’ SERTES % onyl |
.2, 2-trichl or G&PRYHREN ﬁFln%OZerFBe o904/ 91, drgppepyl <ul £oRyExample

| uor A% opy| §QpTSHYl, SO CHFG; f $QuCEpr ifpFEHIGIonPO2-CH(CL),, §0,-C(C1)s,

- di f | uor opr ep}bsef Fusrpne th@ls 1 2-fohlydy, ot aiydredl horymethylsulfonyl,

hl or opr opyl s:ulléﬁlsu/lfluaﬁmel{ﬁﬁim%h?wlleu%%lethy?réﬂlcf%ﬁpiopw sul fonyl,

2

3-f

2,3

3-C

3- bromopr opy! sgLERIWloethyisd1 ESdyil USLBP d

?1? 3-trichlor ?Qgggg%t%ﬁl?%?ﬁo?% f%d%H% %%%f?%ﬁyls fonyl
3

4-c

| uor.gnmet hyl)
hIOH%hEthy ) 2% ﬁﬁ%g@{ﬂ ngﬂqu&ﬁ pyl 2-chloro-2-fluoroethylsulfonyl,

f
-(C
- (br omonet hyl )?‘Qh}ﬁltﬂn?etzhﬂélﬂqwmylﬂuif%}dnoBu?ydimhlfoarnyﬁ fluoro-
hl or obut yl sethphsdlfohyb; o2pbut-tirdchierydthylsul fonyl, SO;-C,Fs,
2-fluoropropylsulfonyl, 3-fluoropropylsulfonyl,
2,2-difluoropropylsulfonyl, 2,3-difluoropropylsulfonyl,

30 2-chloropropylsulfonyl, 3-chloropropylsulfonyl,
2,3-dichloropropylsulfonyl, 2-bromopropylsulfonyl,
3-bromopropylsulfonyl, 3,3,3-trifluoropropylsulfonyl,
3,3,3-trichloropropylsulfonyl, S0,-CH,;-C;Fs5, S0,-CF;-C,Fs,
1-(fluoromethyl)-2-fluoroethylsulfonyl,

35 l-(chloromethyl)-2-chloroethylsulfonyl,
1-(bromomethyl)-2-bromoethylsulfonyl, 4-fluorobutylsulfonyl,
4-chlorobutylsulfonyl, 4-bromobutylsulfonyl or
nonafluorobutylsulfonyl, preferably S0,-CF3, S0,~CH,Cl or
2,2,2—trifluoroethylsulfonyl;

40

- C2-Cg~alkenyl: ethenyl, prop-l-en-1l-yl, allyl,
l1-methylethenyl, l-buten-l-yl, l-buten-2-yl, l-buten-3-yl,
2-buten—-1-yl, l-methylprop-l-en-1-yl, 2-methylprop-l-en-1-yl,
l-methyl-prop-2-en~1l-yl, 2-methyl-prop-2-en-l-yl,

45 n-penten-1-yl, n-penten-2-yl, n-penten-3-yl, n-penten-4-yl,
l-methyl-but-l-en-1-yl, 2-methylbut-l-en-1-yl,
3-methylbut-l-en-1-yl, l-methylbut-2-en-1-yl,



" nonaf | uor olpgt ooddsapdo preferably S02- CF3, S02- CH2C1l or
2,2,2-trifluoroethylsul fonyl; 40 - C2-C6-al kenyl: ethenyl, prop-Il-en-I-yl,
al.lyl, 1-nethylethenyl, 1-buten-l-yl, 1-buten-2-yl, 1-buten-3-yl,

" 2-buten-1-yl, 1- n'ethylprop I-en 1y| n'ethylprop | -en-1-yl,
1- net hyl - pr op- éﬁl yl -prop-2-en-1-yl, 45 n-penten-|-yl,
n-pent en- 2-yl , h}( t3eg ‘Fn ?'I"b]e'nt3e‘ﬁ‘eﬁhw~bu‘31?‘|?§rhy}’lbut-I en-1-yl,

2- met hyl but - | -érrmitwlbu%f'rréﬂh}'ﬂbbt -2-mephyliput-3temef hyl but - 2-en- 1-yl, PF
0000051260 10 32maehyibdiuti-Bneb-ylyl1, 13dmeé by lnrop22 edn-1r 341,
i rlnaéI hyl l;hUt | 3- ar)zédyﬂletrgd:mbb;llimﬁ -13van- 1, yldm;e%‘h%if‘&%%‘na‘leﬁ)l 1-yl,
i met VI Pr GRe - | |
QRe hffbljoﬁLl en 22yﬂ @EQX%P&EP@ & ?/I. etrh)?le[}){r (l)pelé en-1-yl,

1, 2-di met hyl pr en-.1-

n- hex- | - en- 9}9 £ heie ";2 noi- y’f %" 8%-3-¥h- 1'Y§n' WA #NEAT Ly | |

n- hex- 5- en- 1- y% hixn%'teﬁy‘llﬁéfﬁt "%ﬁfhflyPntQJ-Tﬁét'HyVE)en? meféw-lpﬁnyi-l-en-

3- met hyl pent - | lekli-3imethydpenit bamn-1lFydn-4-mdthylpemet indmpanryi2-en- 1-yl ,

2- et hyl pent - 21emeflhylpeni~aeeiyl-yl] pemétRyBient-glendtiEt, h)aLﬁgaﬁylZ en-1-yl,

rret Ey:ment gpéﬂtlﬂ-élﬂal—giﬁeihﬁ/ét@@{l beRt £kt Yll-yl?’ mﬁet%yﬁﬁ -3;31 &l 1- ylI

met hyl pen e )¢ n- en- -y
et 91 ymet:hy I:{;:‘é’ R 4yf sj‘n}/etlhyggerit ?lne‘é)t Ut - 2- en- yI,

hyl pent - 4 A nt -

di net hyl buf-% -éhr?/]f’e“lt‘ 187 )1 Y hsprehpiRent- &nén=41vl, 2-methyl-
di net hyl buPth'éﬁ‘efP'W'Yll13'2“%ht¥éPﬁ9'F'b‘lrtQIB'-1€Mll 4tmethylpent-4-en-
di net hyl but=¥1enl d~gimethybuti-Zeehyl oyl - 2- érdimgthylbut-3-en-1-y1,
glnﬂﬁhylbuﬂ 7 3~@imelthyll but 21 2rdilvgt hyl ppidite@Ry byt -2-en-1-y1,
i
di
di

gg:ﬂy:gﬂﬁ L b= &&hékﬁ&hbut23£%%?l &hgibﬁudf%e%ﬂyiﬁﬁgd -en-1-yl,
net hzl bu% % ]t flbugoé%nn &re fy 'dJl%‘Ethﬁl et flnﬁﬁtylz en-1-yl,

thyl - but-3%& hy3but pd et - en 23 ﬁlme gt threrzlenla-yi

t hyl but - 3- e 11‘%meti‘yib2t‘t Ter?etlhyﬂpr%pliﬂléﬁimywu*c -3-en-1-yl,

1- et hyl 20- et hy | prdmerhydbutyl-entleyhy| 3 B-Emeyhptiope-i2-en-25y1; yl or

1- et hyl - 2- met hy+etigpidten-dnyl5y1G21C6t hpdmaloeeyl 1 -2 - GBeahfenyl as

ment i oned abovgug\m.@h_llsylpaf.té@JylmungiéHJ])Lyqub§1égwl%qtby ;,lﬁulo lne
chlori ne, bromzn(g:t F lIcpdi g,el far; e&gm}g]@%‘; chlo oe%

2-chl oroal I yl, ;3 Ioroag 3é|chi oAl 2 §0Chr% oaIIyI
2,3,3-trichl oroé ﬂ -1-ge %I]r%rrﬂ PofoBhT ’Zzlefm}l' thyhrisah V&Pro%'lb'ieé‘rmal lyl,

1-yl or 1-ethyl- 2-methylprop-2-en-1-yl;

1-
4-
3-
1, 1-
1, 2-
1, 3-
1, 3-
2, 3-
2, 3-
3, 3-
1-e
2-e

- Cy-Cg-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 2-chloroallyl, 3-chloroallyl, 2,3-dichloroallyl,
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

- C2-C¢-alkynyl: ethynyl, prop-l-yn-1-yl, prop-2-yn-1l-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-1-yl, n-pent-l-yn-3-yl,
n-pent-l-yn-4-yl, n-pent-l-yn-5-yl, n-pent-2-yn-l-yl,

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

45 3-methylpent-l-yn-1-yl, 3-methylpent-1-yn-3-yl,
3-methylpent-l-yn-4-~yl, 3-methylpent-l-yn-5-yl,



2, 3-di bronaa ladooos 126y bronoal | yl, 2,3,3-tribromoal |yl and

2, 3-di bronmobut - 2-enyl ; 35 C2- C6-al kynyl : ethynyl, prop-1-yn-1-yl,
pr.op-2-yn-1-yl, n-but-1-yn-1-yl, n- but 1-yn-3- yI n- but - 1-yn-4-yl

n- but - 2-yn- 1- yI n- pent 1-yn-1-yl, gfnt 1-yn-3 yI n-pent - 1-yn-4-yl,

n- pent-1-yn-5-yl, pent - 2-yn-1- yI 4 ent-2-yn- 4- yl, n-pent-2-yn-5-yl,
3-net hyl but - 1- ﬁﬁmgtwlpe@-&eé'ﬁy%bxﬂtuf gt Jywentrr?-h&a 4=yhor y|

n- hex- 1- yn- 3- yl4-mephpkpent~Znya=-§+yl npretetalyly Prypp-2naymek-yl;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- yICa %J%‘%l&alﬂaylzf )Gycléérgpﬁ% @69&*&311,\’ ReyLi¥benty

3- net hyl pent - n 3- net hyl pent - 1 'yn-5-yl, PF
0000051260 11 %e%rg?%’?l g?”?‘#@ﬂ t°,r GYeLe 4 ént 2-yn-4-yl or

4- et hyl pent - 2-yn- 5-yl preferably prop-2-y C3- C3-cycl oal kyl :

cycl opropylm, c$aromewioatbylwpahtyalkyls €¥%1Qﬂﬁgaﬂlme§9!443heptyI or

cycl ooctyl; C3lesyeiennsmykgkhyl, Ghcyickypbropyldtiwilopy! met hyl ,

1-cycl opropyl eﬂhwc1cﬂamp@l1@ﬁbppy4ﬁ1,hle—cycJlopfwtiyq kepyipﬁop 1-yl,

2-cycl opreopy! propydrdpro pgoﬁyfuyygrqu Pi&H}dbji } clopropylbut 1-yl,

2- cyclopropylbgt ci%pro vI%GLE P %gpylbg% # é% y1b§%y§ é%ropylbut 1-yl,

P

1-cycl opropyl b clopr propyl but - 2- yI
3- cyclopropylbgt'c r°9¥E§ Fﬁﬁfl%Pﬁﬂpylbut' -yl,” 2-cyclopropyl-

1- (cycl opr opyl H’éf—h?yﬂjletﬁ EYW-OPIICB’ pEy2tvbr GpyyatebydDyrlbutndthll ) et h- 1-yl ,
1- (cycl opr opy| 4-exeIgHropydputi-34y1,cyel opetogropyimethiil wthl-abyl yl et hyl |
2-cycl olust yl et byl ¢cydropropghmé yhylr)en- lm&thyiﬁéawlhOPyIYi (d96Q8 Boph 1-
g gyg: gguiy: Eraeulyy prob-gY iowc%ilolgut_ imé/tl_hyl 2% ¢ EE{Iﬂ yl,
u u
2- ool obut i buE-%Y j"b“%%% P’ég? X/]lp‘%@ &y %fy t";)’lcgﬁ “3}&
4- cycl obut yl - 2 X ? t-PF ART hy 'eﬂhcic§?b“?YlP€§CF -
met hyl ) - 1- (netﬁyFy%&99ufY}PUt111X%ycpoﬁﬂ€¥¢bﬁﬂﬂippypinmﬂJ:QrbyclobUtyl-
cycl operOy| net byt 14¥icy d-opehobu tatlivuk - 2 2y Ly Cl-oge hoyb et Iyl -2 291 ,
1- cycl opent yl pBegydidbuty2bayct 8RN BYLPE Dibuleybut 32 Syc) Q-cpeiléb(dﬁylo.p 1 y|
1-cycl opent yl bike Ja 4, 3-q¥g pitcity mnetn*ﬁ reknyh oy $; oy clca@ %,gyt
4- CyClOpentylbﬂgtﬂ%?ﬁdl (éegy ‘é% fLY g (%&clogug f ﬁ tr.2 yl
3-cycl opent yl -yl Rent 2 PRiT LYy |
yclop ntylmet -cy opentylethyl cyclopentylethyl

25 1- cyclopentylprop— -yl, 2-cyclopentylprop-1l-yl, 3-cyclo-
pentylprop-1-yl, l-cyclopentylbut-1-yl, 2-cyclopentyl-
but-1-yl, 3-cyclopentylbut-1-yl, 4-cyclopentylbut-1-yl,
l-cyclopentylbut-2-yl, 2-cyclopentylbut-2-yl, 3-cyclopentyl-
but-2-yl, 3-cyclopentylbut-2-yl, 4-cyclopentylbut-2-yl,.

30 1-(cyclopentylmethyl)eth-1-yl, 1-(cyclopentylmethyl)-
l1-(methyl)eth-1-yl, 1l-(cyclopentylmethyl)prop-1-yl,
cyclohexylmethyl, l-cyclohexylethyl, 2-cyclohexylethyl,
l-cyclohexylprop~1-yl, 2-cyclohexylprop-1-yl, 3-cyclohexyl-
prop-1l-yl, l-cyclohexylbut-1l-yl, 2-cyclohexylbut-1l-yl,

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

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

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



30-1- (cycl epeiovomlidgo et h-1-yl, 1-(cycl opentyl nethyl)-
1-(nmethyl)eth-1-yl, 1-(cyclopentyl nethyl)prop-1-yl, cyclohexyl nethyl,
1-.cycl ohexyl et hyl , 2-cycl ohexyl ethyl, 1- cyclohexylprop-l-yl,
- 2-tycl ohexyl prop-1- yI 3-cycl ohexyl - gé 1- cycl ohexyl but - 1-yl,

2-cycl ohexyl but - 1-yl, 35 3-cycl ohexyl btit - 1- yI 4 cycl ohexyl but - 1-yl ,

1-cycl ohexyl - BUFY‘—Zl‘SRCtYZ‘*e(EW]roh’e‘;&YICBGPC'QY%/EPrOPSJCyéL otressd Uvattelyl |
3-cycl ohexyl buprgpyl-yl4- Syclrohexctiprop- ¥+ylJJécycnamQWWbutnethyJ)eth 1-yl,
1- (cycl ohexyl metbyd)ocktyrBtbyl )t h-31cybloocsq(1¢mL@h§1<ylm%tywbw{pp. 1-yl,
cycl oheptyl net BM{:*ljylcqu@yéror@P}])ﬂu@thby 1, %ELBQ %ﬁxﬁ By 1

1-cyct ohgpt %’![5gog¥éli_égc1tyl§u€yf|ﬁ”e%t Y, Eiogclt ]1¥>u=t 3¢ i LS bLop Ty
4- cycl oheptyl b Pgigiﬁl i- g Y%liﬁﬁi -¥ley TQﬁﬁﬁ&P&FB&%m%FHﬂl)-
3-cycl ohept yI bit (De§HY1)8LE E+ Hhetst w—tqscmctzdylrathmlmmwﬁemw but - 2- yI

1- (cycl ohept y| peefsrablyechclogtqpylmethigl pheptlpboet hwdhyll-, ( Bpt hyporaiyh-1

1- (cycl o- hept yietRFh\dr) R6PoHeM LmeYigh poct yl met hyl, 1-cycl ooctyl et hyl, PF
0000051360 12 2-cycl ooct yl et hyl 1-cyc|oocty|prop 1- yI 2-cycl ooctyl -

rop- 1-yl I - oc
FZ) cscl ogct %C) %%&ngga qpﬁt(])eorg)t gf:%ﬁf Bé gg ?r&%’f’f}I as Jiftaning) both
1- cycl ooct PB‘d’fatf IpaEt’c Yo&&t yEHLY ‘?s;?lturﬁt Ard gsergtbut - 2- vl

3-cycl ooct PPBEAQEHGlies Raving et ytwo ur thrge hateusy eitowst yWitehyheet h- 1-yl
1- (cycl oochgtenss mtoms aré neilegitpdt hrdm yitavgén ( cyolgeac ayd n&itadr).pr op- 1-yl ,
pr ef er allsy ey £é o ppkeedbdyd Ly1cy el sbuty I7mhybregycl opentyl - net hyl or
cycl ohexyl nethyl; 10 4- to 7-nenbered heterocyclyl is to be understood as

meani ng both, $§§g gtggtu{ggwd %Ek%r %Y%%?g 8unsaturated and aromatic

heterocycles atons, where the hetero atons

are sel ect 8§° ??Qﬂ% %lfr8§%ﬁ?n7§xy&ent%&ﬁfﬁﬁﬂ 2r¥t, Eeseardrykd heterocyclyl is
5- to 7- nefbetEHnExdhpl 22etgdisaRuy bt axrefddénpodyles are: oxetan-2-yl,
oxet an- 20y ketrdhiystrafuayts-itlhi ¢eanalyddofuraned+ylin- 1-yl azetidin-2-y|,
azeti di n- 3tytra@iroehiabysh-of-ynantdt ydhydrothabykmiuyan- 3-yl
tetraPYSrob ffﬁﬂ¥31h21¥t tﬁ?ﬂf@ﬁxgiﬁﬂf] ph%?g?oﬁ@dln B¥§%O|'d'2 élgL 4yl |
D i b iRt et LR s Sl i e
1, 3- oxazol?d? lolah 4— oxathlolan- -yl, 3-oxazoll ln 2~-yl,
oxazolldln -3-yl, 1,3-oxazolidin-4-yl, 1 3-oxazolidin-5-yl,
1 2-oxazolidin-2-yl, 1,2-oxazolidin-3-yl, l,2-oxazolidin-4-yl,
1,2-oxazolidin~-5-yl, 1,3-dithiolan-2-yl, 1,3-dithiolan-4-y1,
pyrrolidin-1l-yl, pyrrolidin-2-yl, 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-yl,
tetrahydropyran-4-yl, piperidin-l-yl, piperidin-2-yl,
piperidin-3-yl, piperidin-4-yl, 1,3-dioxan-2-yl, 1,3-dioxan-4-y1,

35 1,3-dioxan-5-yl, 1,4-dioxan-2-yl, 1,3-oxathian-2-yl,
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, morpholin-2-y1l,
morpholin-3-yl, morpholin-4-yl, hexahydropyridazin-1-yl,
hexahydropyridazin-3-yl, hexahydropyridazin-4-yl,

40 hexahydropyrimidin-1-yl, hexahydropyrimidin-2-yl,
hexahydropyrimidin-4-yl, hexahydropyrimidin-5-yl, piperazin-1-yl,
piperazin-2-yl, piperazin-3-yl, hexahydro-1,3,5-triazin-1-y1,
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, 1,3-dioxepan-5-yl,
1,3-dioxepan-6-yl, 1,3-dithiepan-2-yl, 1,3-dithiepan-2-yl,
1,3-dithiepan-2-yl, 1,3-dithiepan-2-yl, 1,4-dioxepan-2-yl,



25-1, 3- oxap@ igdovos1vleo 1, 3- oxazol i din-4-yl, 1,3-oxazolidin-5-yl,
1, 2-oxazol idin-2-yl, 1,2-oxazolidin-3-yl, 1,2-oxazolidin-4-yl,
1,.2-oxazolidin-5-yl, 1,3-dithiolan-2-yl, 1,3-dithiolan-4-yl,
“pyrfrolidin-1-yl, pyrrolidin-2-yl, pyr I|din 5-yl, tetrahydropyrazol -1-yl,
tetrahydropyrazol -yI 30 tetrahydro£§razol 4-yl, tetrahydropyran-2-yl,
t et r ahydr opyfafi¥x§pan PeY}aﬁyﬂﬁﬁﬂ9F8ﬁzﬂPkﬂ' ‘YﬂetP%ﬁ?BFBPﬁFBByWE%rKLQM
tetrahydro@ﬁ#éb¥¢%ﬂﬁzgpyp =3-Ykt merplivepyzzapia-gFylpi peri di n- 1-yl ,

pi peri di n- Rexbhydym-deBi-diaz&eit-1-pilpehexhhyddoyll, 34dfhszanan-ﬁlyl

1, 3- di oxanhédxihydsb 1] 33adh se@ir-a-yh, Hesurliswan; Z_a/iaze}nﬁ xRt halrﬁﬂ 2-yl,

1, 3- oxatglﬂgxgﬁygro;h 3= g{gg{PfHT?S X' 1, 3-oxat hi an-6-yl
1, 4- oxat hi an- . 1,4- oxat Hi'an- 3 yI nor phol i n- 2-yl , nDrphoI|n 3-yl,

mor phol i n- 4- hexah dropyridazin-1-yl, hexahydropyrlda2|n 3-yl,

hexahydrop§F¥H%§?§1qf PSaYer HEt REEPEPSYI IRsdRREL- yI |
hexahydrop?ﬂhﬂﬁtﬂﬁﬂ:@nyp—ylhé%éh@dﬁ@pyxm+ﬁﬂﬂln 419+QXdK9Mahya%pbyr|nldln 5-yl,
pi perazin-14 y+qxaznnmapazyn 2-yl, piperazin-3-yl,

hexahydne- 1, 3, 5-triazin-1-yl, hexahydro 1, 3, 5- triazin 2- yI oxepan- 2-yl,

oxepan- 3- ., rggf?eso%% é.!natw HeR Qo]%yedly]S Litepan-3- ). g EThERSEES V! 49

1, 3- dloxepan epan- I"oXepan-

1, 3- dloxepﬁﬁo%agﬁd @ft§r8F¥$ﬁ & 2 fs. ffox. BFPHE eﬁ?rll | Such as

1, 3-di t hi eaaﬁulzylyland133fe¥ﬂn &pagnyly|such @d?o&@wwlzaw 3+higne0051260 13
1, 4- di oxepamr7olyl suehahyd?tryzepilnl layd 3-4pyxabyylt oasepiare Ryl ,such
hexahydnaaaepsnxﬁamzplpexa&wmo&azepyn dndy 15~ i sBRXBEIWAY, olioshmzmgpi n-1-yl,
hexahydr o- Ludn daaaealsetalyiolylheaahy&z&alzo&y@I 82& 1 Nsbthhazoly

hexahydr o- éyﬁ Qgﬁfpplpcﬂ gg:@ ?f ahygﬁg %°fYP'q§Fg-g§r? Exanples of

unsat urat e rocycles are
1, 2- oxazol P % g (ﬂﬁaﬁo I%ﬂ?(ﬁ’oéPBﬂkx%c heterocyclyl

are the 5- tahﬂz%l%nﬁéfzﬁdas doheerelnkt ér‘G@&éFPlaylr @didc 4+shiganlydxanpl e
furyl, <20chmadazglylurghchmbs 2-fimigazolli emgl 4-snidnzady2, t bxahiydzoapd,
3-thienyl, supyraoliyl2,sueRadisazd1ppry] y1, 82doRa@ydddll-ly1i s&xazol yl, such 15
as 3- |soxa40§ A,Oggdlggggzgdgq andadidspXAazokyly isothiazolyl, such as
3-isot hi az 244 1:59Lh Qg&)@l_ﬁnd S5 |4sq__thr1| QEQLA’ _,1 yera ol yI such as

Ly ame%% LR i e N T

5-thi azd trlazol -yl and 1 triazol-4-yl, pyridinyl, such as
2 pyrldlnyl, 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,, ReCl;, ReBri, Rels,
ReCly, ReBry, Rel,, ReCls, ReBrs, ReClg, FeCl;, FeBr;, FeIl,, FeClj,
FeBr3, RuCl;, RuBr;, RuI;, RuClj3, RuBrj;, RuI3, OsI, OsI,, OsCls,

40 OsBrj, OsI3, 0sCl,, OsBry, 0sCls, CoCl,, CoBr;, CoI,, RhClj, RhBrj3,
RhI;, IrCli, IrBrz, IrI,, NiCl,, NiBr,, NiI,, PdCl,, PdBr,, PdI,,
PtCl,, PtBr,, PtI,, PtCli, PtBrj3, PtI;, PtCl,, PtBry, PtI,, CuCl,
CuBr, CuIl, CuCl,;, CuBr;, AgCl, AgBr, AgI, AuCl, AuIl, AuClj, AuBr;
and oxides and sulfides thereof, e.g. Cu,;S and Cu0. 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



20- i m dazolpg ,oc0uds g6 - | M dazol yl and 4-im dazolyl, oxadi azolyl, such as
1, 2, 4- oxadi azol -3-yl, 1,2, 4-oxadi azol -5-yl and 1, 3, 4-oxadi azol - 2-yl,

t hi adi azolyl, such as 1, 2, 4-thiadiazol -3-yl, 1,2,4-thiadiazol-5-yl and

1, 3, 4- thiadiazol 2-yl, triazolyl, suci as 1,2,4-triazol-1-yl, 25

1,2, 4- trlaz I and 1 2, 4 trlazol yl pyrldlnyl such as 2-pyridinyl,
3-pyridinyl* na% FELIORS i IER ﬁf)F agthal getadypiealdyzpayivand

4- pyrlda2|ﬁ?ﬁn5$9%9¢nmﬁqﬁ}lCOEH@H“&S 2-pyrimdinyl, 4- pyr|n1d|nyl and
5-pyrimdinyl, furthernore 2-pyrazinyl, 1,3,5- triazin 2-yl and

1,2, 4- trla&MHa3PYéfeﬂﬂdeQmBaﬁiméﬂﬂ ¥t EMé'ﬁB@cedQYEbebbeng'&Breﬂ¥| and

thienyl . SUiRRkEoh | AN L QR IELA SRUROUNIP 1§ o Gle S5ATPL G, goTPOUNdS

of nmanganese eni.u & um ridium

ni ckel , pal gﬁ el 7rglqp°ung %'66’ tlcmllf‘ﬁe‘? C&PP§6|<8> haligie, 'p&PY | AR Sof
copper, rrar?é’&’ﬁ@Eé );5%{1]1°§dpﬁm°%ltﬂ?&l(t1 oPTeMideelor ceRpgipl s ioflidenpounds of
t he abovenentioned transition nmetals are their halides, such as MCl2,
MhBr 2, Mhl2n ReElSrodessisr Acc&edihg ReClhe B&&’n‘tloRelﬂn FRGE50nReBrine ReCl6,
ol 05l et et ?%; S e T R Sy BT 3T Gt
: | r i
RhC13, RhBtg5 T %3" %, ?‘% i %f%’taﬁg th§ Faca %ﬁ PdBr 2,
Pd12, Pt cPsin &t%r%dmﬂﬁ’t“f WhieR 4% gy BPRDLe fslgapf*cﬁ%r ‘theptaangpiaien ud |
CuBr, meged 2in (gHeE iopg Fxangdss, oAgrocatadystauare AhOsBhinedr Fucand
oxi des anda§utflphﬁﬁxﬂm®pephanh(}rlGDQEbEH&bhasbﬁlnén t he 45 process
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I nvention, in addition to the 10 transition netal conpound which catal yzes

the cycli Z@héoﬂr&{sn:'lotnométai tcdm%o@h&@ @eﬁ‘xs%'lgbebé Qertp1 y?dcggaécgtl?i% the
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trlphenylp ?h?ik?tﬁlaﬁ 4] ﬁ&g ¥%ﬁe Such’com °unds are
[NiCl;(PPh3)2]1, [PA(P h3)4], [PdClz(PPha)Z]: [PdAC1;(dppe) ],
[(PdCly(dppp) ], [PACl,(dppb)], [CuBr(S(CH3)z)], [CuI(P(OCzHs)3)],
[CuIl(P(CCH3)3)], [CuCl(PPh3)3] or [AuCl(P(OC3Hs)3)].

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 ratio of transition metal to the compound II
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
< 1:1. In this variant, the molar ratio of transition metal



15 tri-n-bugylddvssgdizgp 1. 2- bi s(di phenyl phosphi no) et hane,

1, 3- bi s(di phenyl phosphi no) pr opane, phosphites, such as trinethyl

phosphite, triethyl phosphite or triisopropyl phosphite, sulfides, such as
di et hyl sulfide and al so cyanide or arbon nonoxi de. If desired, the

cocatal yst is gral Iépﬁerrpl oyed in at1 20 | east .equi nol ar anpbunts, based on
t he transi t9°9R°HEE at° COPRARR] i 19n URREals RAFSIGHART LR rPratesably el oyed

as conpl ex theorpBed ds-amhiOc A5 pt cf@rlalfl:y  hve exempde foere Ofl:flheo 0.3:1.
abovenenti oned cocatalysts as |igands. Exanples of such conpounds are 25

[ Ni O 2( PPh3)czbrd il (6PR3E4k nvémtidng ( PRE3)2dcedsPdC14 HPRR) bur [ FAGL(dPPP) ],
[ PAC12( d@@r]eseh&yagf A gé@éz) é;liag'i ( Fgggg@e ) L{’h8£&41r?l(em_l§ ma%silc

O (PPh
L Sud ( PPN3)3hpBhnad %’%5 PhEoBY b§€d°8n %qtﬁéﬁaf:lgﬁg% 28 SERHie on

conpounds can an
active cardn, Pref$iRcegdF, ILTitPaages orPuah PAsBLEMTEes0l pREdes f or

exanpl e a hé’ldw-éﬁ%/ dimrﬁynéeﬁzérwacbpoamrandl garhengresc @egsadkali di ng to
the inventimenalsher taldadibeosanet aetads, companndsutan dre 16gRiayed both in

an equi N PotaBBik, JoaIaf, Ofed it ©2NBLL L.l Exaf 1ééﬂ S¥URYE AGTY QJE%E%' ¢ or
compound | Lrea T OF §°ta'=“-*%ﬁ°5i‘*°*ac¥ s stomeiii 88SROE . abl'y i

conpound | I _used usua t
the range fr8m B 2 "1 P2 d |'Ru§%’?‘ﬁ&5’l alteFT'l "htémro&ngéu]f?l'tﬁﬁ"@@eo 05:1

to about 1:5f SUI“IW%F"[S‘FeP@ r RRE ARSIEN ydgifleoqGrABI YR hygvada: eddimansi ti on
met al conp@iide; seekE@ium amidere sedinmn ¢athopmatef potassiitimonarntedradtet,0 t he
conmpoundis lcessed ¢arbmnate, 1sddiurHodeEbondts bbeass iudbigrtBbna@TPOUNd 'S
particul ar Isysdmfnefwc&laix&tdefﬁﬁp&@%qumnh?dﬁﬁﬁievfaha 1t Burs WPSE&k CAE ongtLic,
amount . The, 43 PRl lerbBbifefl df 288 LEALJPLAL tg%sget Cogpouril 1 L oced i's

then < 1: IS varl nsi tion

I
0000051260 1§ Badd'y sl?ﬁ‘dlfos?‘ﬁ‘e““}:g‘%gghﬁ% I gaghhe ‘ii%ﬁqd]lE‘EPEr% tﬁ‘teeferabl y
in the ratﬁ’ﬁ@c??%%p FEingt e Ehe i-nVFBFlcé}«aHﬁlléhf%%rﬁaeft}cml@blio 3:1.

Accor di AP Pyefearredy dhei base turedpiscpssassiupacarbonane and/bhepdtasseamnce of
a base. Suibtiabrieonrtses Theebase dani bei @hloyeldl ihasisstienpeMEesicyhi ch are
capabl e of sdgprotSiongtt e &:medﬁlﬂéi)ézhp drdunkh. Pr&fRLAREE: 4 S%gzle\‘le@ot 0
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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 toluene,
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 (DMSO), 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.



ant de, pot agSigdBodB1980 Sodi um carbonate, potassium carbonate, 15 cesium
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pat assi um hydroxi de and lithiumhydroxide. In a preferred enbodi nent of
"thé process according to the inventi op t he base used is sodi um hydri de.
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R3 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;-Cs-alkyl, in particular methyl or ethyl;
35
R? is cyano, difluoromethoxy, trifluoromethyl or methylsulfonyl;
R3 is halogen;
40 R* is halogen;
R> is fluorine, chlorine or cyano;
R is hydrogen, C;-C4-alkyl, C;-C4-haloalkyl, C,~Cg-alkenyl,
45 C;-C4-haloalkenyl, C,-C4-alkynyl, C;-Cs-alkoxy-C;-Cy-alkyl,

C;-C4-alkoxycarbonyl-C;~C4-alkyl, C3-Cg-cycloalkyl,
C3-Cg-cycloalkyl-C;-Cy4-alkyl, phenyl, phenyl-C;-C4-alkyl,



Wor k- up of gihgddtsdifgp product to afford the target conmpound | can be
carried out by the nethods which are customary for this purpose. In
general, the mxture is initially worked up by extraction, or the solvent
~useéd is renoved by customary nethods, 15 for exanple distillatively. It is
al so possible to extract the target dnpound | fromthe reaction mixture,
af-ter dilution4of tot heembedePohe P 5Qce Y PR hefiesiocyasy fiaCvot Heville
or gani ¢ sol venwhewhi the frrenyllsrpagt the cgpbeabkygaiingdasd idHeatively. It is
al so possi bl e hetepoepd Bil atiagt ben tr g@substPRINYd biomaf hearrgashi ogy 20
mxture by addihg Wab&f:tubnts, OL¥ESRCEYEIR MHOUISLpELEL; s1GARt gENs the
product of valug.|, FOL it hEr-cp‘i%FHfatd o, _hd1dad kyRO334 2.8 e the
customary processes! suctr as ct ssa zat'on?~or Chr o ogrd;%ﬁ y-
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chromat ograph t he substances obtai nable by 25 the process over optically
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hal ogen; 4Q-Gdyslbhalbygk+(:-Rp-akkyfll,uphenel whipbhehpk-or-ceyariy;l .R6 i s
hydr ogen,s Cl1- C4-al kyl, Cl- C4- hal oal kyl, C2-C4-al kenyl, 45

C2- CA- hal oglkgpybs S2pmtrabkyivly prdelérdd I SRl formuia 11

C1- C1-al kogygar oyl (000 gLITE (68 G guel s fi@?ﬁ ang <
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I° to 7 meriEPEEL HESE 6dy LRSI fMuaeeF ok Y 1161 S Mty R isveine Rhds
phenyl ri n@FHFhé)TCWBO@P‘{WS EEngl sandl the vaeiahrlesy8F yIRY ang Rarinbeach
unsubst i2Qicede ocormaspoadr o orre grow bfwTshilEstli {(vempoyndselIgat et fa.amet, he
group consicsipa@ndd ITbCYanoh. Il ,0gefpoHadCATal. kyi1c GieCanhat @ddirlasand
Cl- C4- al koxyq, 1 Expipliey .of preferred meanings of R6 are given in Table 1.
Anongst these, particular preference is given to those conpounds 11l in
which RL is nethyl. R2 is in particular trifluoronethyl and 10

particul arly preferabl w4drR?l uoronet hoxy. R3 is in par4iRdul ar _chl orine or

bromine.25R4 is in partfcul Rine or chlorine. R OCHF?
c1 c1 -
N \ _N
RS N~ CHj RS N~ O CHj
SC—NH Br Sc—pmE I
I Il
30 o (IIa) 0 (IIb)
R4 R3 R4 R3
CF3 CFj3
~— —~—
35 Ccl \/N\ Cl \/N\
R N CH; R6 N CHj;
"SC—yNE Br Sc—pyn I
fl I
0 (IIc) ° (IId)
40 Table 1
No. R3 R* R6
1 Cl F H
2 Cl Cl H
45 3 Br F H
4 Br Cl H




i's-in partipgpUlopooe’li®6gne. R6 is in particular hydrogen, Cl1-C4-alkyl,
Cl- C4- al koxy- Cl1- C4-al kyl, C3-C8-cycl oal kyl, C3-C8-cycl oal kyl - C1- C4- al kyl ,
phenyl or phenyl-Cl-C4-al kyl. 15 Exanples of particularly preferred
- cofrpounds of the formula Il are theng onvani l i des of the fornmulae Ila and

Ilc and the__iodoanilides of the for ae llb and I1d in which RL is CHS,
R2 is OCHRM.or CF3 apB*R5 is C |&Ad the varuébles R3. R4 and R6 |in each 20
case correfpgid to omg % Tow of |an%e t—comp #Pa Hea—t=t+ta—tt6—conpounds
l1b.1-11b. L16 —conpoupds e I -1Uc 116 and conpounds 11d 1-11d 1j16). 25 R6
C R4 RB R4 ﬁé OCHFZ C} OCHF2 33C& - NH 11/Q8340 Table 1 45 Br No. R3R4R6
1d FH 20, HAB rFH 4B 8+ H PF 0000©51260 18 HckQ 15 20 25 30 35 40 45
No. RSRARG pErFCHS— 6 EHS c1 CH;
9 Ccl F C,Hsg
10 Cl Cl CaH;5
10 11 Br F C2Hsg
12 Br cl C,Hj
13 Cl F n-C3Hy
14 Ccl Cl n-CsHy
15 Br F n-C3Hy
15 '16 Br cl n-Cs3H;
17 cl F CH(CH3),
18 cl Ccl CH(CH3),
19 Br F CH(CH3)
20 | 20 Br cl CH(CH3) >
21 Cl F n-C4Hg
22 cl cl n-C4Hg
23 Br F n-CyHg
25 | 24 Br Ccl n-C4Hg
25 cl F CH,-CH(CH3) 2
26 cl Ccl CH,-CH(CH3) 2
27 Br F CH,-CH(CH3),
28 Br cl CH,-CH(CH3) 2
30 29 cl F CH(CH3)-C,Hs
30 cl Ccl CH(CH3)-C3Hsg
31 Br F CH(CH3)-C3Hs
32 Br cl CH(CH3)-CHjs
35 | 33 cl F C(CH3)3
34 cl cl C(CH3)3
35 Br F C(CH3)3
36 Br Ccl C(CH3)3
a0 | 37 Cl F CH;-Cl
38 cl cl CH,-Cl
39 Br F CH,-Cl
40 Br Ccl CH,-Cl
a5 41 Cl F CH,-F
42 Cl Cl CH,-F
43 Br F CH,-F




 7Br FCH3 8Brg} %@%ﬁﬁ 100 O C2H5 11Br FC2H5 12Br O C2H5 13C Fn- C3H7
14C O n- C3H7 15Br Fn- 16Br O n- C3H7 17C FCH(CH3) 2 18C O CH(CH3) 2
19Br FCH( CH3) 2 20Br Gl CH(CH3) 2 21C Fn- C4H9 220 O n- C4H9 23Br Fn- CAHO

24Br Gl n- C4H9 250 FCH2- CH( CH3) 2 26C1 O GH2- CH( CH3) 2 27Br FCH2- CH( CH3) 2
28Br Cl CH2- CH(CH3) 2 290 FCH( CH3) - C2H5 38d 0 CH( CH3) - C2H5 31Br FCH( CH3) - C2H5

32Br O CH( CiBp- C2H5 33(IREC( CHB) 3 3ra O C( CH3) PrRB5Br FC( CHB) 3 3681 O [ CHB) 3
37C FCH2- CT cCreH2= Elﬁ. 398 |—u-r2 €+—40Brc "‘-ZC_3F A+eH-eH2—+—426-Cl CH2- F
43Br FCH2- F |PE 0000051263 19 5 10 20
45 cl F CF;
5 | 46 cl cl CF3
47 Br F CF;
48 Br cl CF5
49 cl F CH=CH,
10 L0 cl cl CH=CH,
51 Br F CH=CH,
52 Br cl CH=CH,
53 c1l F CH=CH-CHj
54 cl cl CH=CH-CH,
15 ["55 Br F CH=CH-CHj
56 Br cl CH=CH-CH,3
57 cl F CH=CH-C1
58 cl cl CH=CH-C1
20| 59 Br F CH=CH-C1
60 Br cl CH=CH-C1
61 cl F C=CH
62 cl c1 C=CH
25 63 Br F C=CH
64 Br cl C=CH
65 cl F C=C-CH;3
66 cl cl C=C-CHj,
67 Br F C=C-CH;
30 %3 Br cl C=C-CH;
69 cl F CH,-OCH4
70 cl cl CH,-OCH;
71 Br ' F CH,~OCHs
35 [ 72 Br cl CH,~OCH3
73 c1 F CH,-0OCHsg
74 Cl Cl CH,-0C3H5
75 Br F CH,-0C,Hs
40 76 Br Cl CH,-0C,H;s
77 c1 F CH,-CH,-OCH3
78 cl cl CHy~CHy~OCH4
79 Br F CH,-CH,~-OCH;
a5 |89 Br cl CHy-CH,~OCH;
81 cl F CH,-CH,-0C;Hs
82 cl cl CH,-CH;-0C,Hs




25-30 35 40p¢
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49C FCH=CH2

44Br Cl CH2- F 450 FCF3 46C G CF3 47Br FCF3 48Br G CF3
51Br FCH=CH2 52Br O CH=CH2 53C FCH=CH CH3

54C d CH=CH CH3 55Br FCH=CH CH3 56Br Gl CH=CH CH3 57CI FCH=CH C 58C O CH=CH-Cl
" 59Br FCH=CH C 60Brd CH=CH C 610 FC=CH 62C C C=CH 63Br FC=CH 64Br Cl C=CH

650 FC=C- CH3_660 O C=C- CH3 67Br FC=C- C4®

68Br 0 C=C- CH3 69d FCH2- OCH3

70C C CH2- (O8kI3 71Br FCI-Z@@I—B 72Br (4CH2- OCH3 TR FCH2- OC2HS 74C CH2- OC2H5
75Br FCH2- CI;Z'WBI S —OC2H—7 7 FCH2=CH2- ﬁscil‘;%” cH2—CH2 3
79Br FCH2- CHi2-= 3 80Brl(I CHR- CH2- (CHJ
84 Br cl CH,-CH;-0C3Hs
5 | 85 Cl F cyclopropyl
86 Ccl Cl cyclopropyl
87 Br F cyclopropyl
88 Br Cl cyclopropyl
10 89 Cl F cyclopentyl
90 Cl Cl cyclopentyl
91 Br F cyclopentyl
92 Br Cl cyclopentyl
93 Cl F cyclohexyl
15 [ 9g Cl Cl cyclohexyl
95 Br F cyclohexyl
96 Br Ccl cyclohexyl
97 Cl F CHz~-cyclopropyl
20 | 98 cl Cl CH;-cyclopropyl
99 Br F CHz-cyclopropyl
100 Br C1 CH;~-cyclopropyl
101 Cl F phenyl
25 102 Cl Ccl phenyl
103 Br F phenyl
104 Br Cl phenyl
105 Ccl F benzyl
106 Cl Cl benzyl
30 107 Br F benzyl
108 Br Cl benzyl
109 Cl F tetrahydrofuran-2-yl
110 Cl Cl tetrahydrofuran-2-yl
35 |111 Br F tetrahydrofuran-2-yl
112 Br Ccl tetrahydrofuran-2-yl
113 Cl F tetrahydrofuran-3-yl
114 Ccl Cl tetrahydrofuran-3-yl
a0 | 115 Br F tetrahydrofuran-3-yl
116 Br Ccl tetrahydrofuran-3-yl

The compounds of the formula II are novel and are useful

intermediates in the preparation of benzoxazoles of the formula

45

I.

Accordingly, the compounds II likewise form part of the

subject matter of the present invention.
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40 No. RBR4R6 83Br FCH2- CH2- 0C2H5 84Br d . CH2- CH2- 0C2H5 850 . Fcycl opr opyl

86Cl . C . cycl opropyl 87BrFcycl opropyl 88Brd .cycl opropyl 89C . Fcycl opentyl
90T . d.cyclopentyl 91BrFcycl opentyl 92Brd cycl opentyl 93C . Fcycl ohexyl

94C . d . cycl ohexyl 95BrFcycl ohexyl 96 ta . cycl ohexyl 97C . FCH2- cycl opr opyl
980 . d . CHAPELBPROPE FoBRRECPERE \fOMBEr Byt the0BPTPTHRIC VJ| opnopsy |

101C . Fphemprep2ded stGryimgnytom 3ter BphppydzdI3AByT) aphkinds b@56he Fbenzyl

106Q . A . berpah1a07Hr Fherapl $O8RIG . benzyl 109C Ft et rahydr of uran- 2-yl
1104 . A . tetrahydrofuran-2-yl 111BrFt et rahydr of uran- 2-yi

112Brd . tet r ahydr of ur an- 2-yl ;
R4 R n2

RS
\ (II1)

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-yl)aniline of the formula
III to give a 2-halo-3-(pyrazol-3-yl)aniline of the
formula IV,
20

R4 R3

R5
(IV)
25

ii. reaction of the 3-halo-2-(pyrazol-3-ylj)aniline 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

R4 R3

35 R?
R3 =
RS \N/N\ (V)
~ Rl
C__N\ X
l
40 O C—RS

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



1130 . Ft et rghysh@do% M-yl 114C . A tetrahydrof uran- 3-yl
115Br Ft et rahydr of uran-3-yl 116Brd t et rahydrof uran-3-yl The conpounds of the

farmula Il are novel and are useful internediates in the preparation of
"~ benzoxazol es of the fornula 45 1. Accqrdingly, the compounds Il |ikew se
é present invention. PF 0000051260 21

formpart of the subject nmatter of t _
Sur pri singly, i"theﬁ&stg%e‘ﬁalfkﬁh;’r&st Rat- Rieardrhdindde| Fomravnss opr ear ed
starting from tiem@lapyiEl.olIV3apd) Wndtd res defindid adHowenuWath |desipecgobs
yields: 5 10 HXMelpeepeorss arfdopapt bpaldrlg bhefeorgoumedsihds [groRnthe
conpounds IIL VRARBLEES , wiRRC Yadi BYid Qivhi kSt gl ouﬁ@f_fl()lagf\i\ﬁﬁg.
process steps. o nat | - zgl - 3- aniline e
formul a L'rfr’l I t%ﬁsvgagfér?%g]%oﬁjég?pﬁ aé%%%%%?a‘ﬁ? g rl% %) ci’ﬁgérFB n%ﬁoé" IV,
20 25 H2N X (I%}ygﬁrf)gePEact ion of the 3-hal o-2-(pyrazol-3-yl)aniline IV with
an 30 acylating agent of the formula R6-C(O)-Y, in which Yis a |eaving
group, to dihee 3ahadotd+(dyrekol he-¥loramilanés amdher farmizcyiv aagpewnd of the
formula V 36 N-WiadPl43-hdlo-pi(pyfaAAPBOPL) & £LinRdr b aths GoralYsi ¢ Lfe the
compound; ¢/ fikewdSe Ihrfelt RGgaRE: I fie@f tReefmidiuias! | éﬂ% %9%%9? 89, 2%
where the vard abl es feol\?,gran,fd%géorlln togedCOfQ)o &s g? the” fornu aehlll, |V
and V are as ‘delined apove. WIh respectotothe BPererTBR ARG Par &6 arly
preferred NeTeleto Hagb{ﬁl aje@gtivity 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 R5 is
chlorine (compounds IVa and Va (R? = OCHF; and X = Br), compounds
IVb and Vb (R? = OCHF,; and X = iodine), compounds IVc and Vc¢
(R2 = CF3 and X = Br), compounds IVd and Vd (R2 = CF3 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.l1-IVb.8, IVc.1l-IVc.8,

30 Ivd.1-1vd.8).

R4 R3 R4 R3
OCHF, OCHF,
c1 = c1 =
35 \ _N N N
N/ \CH3 N/ \CH3
NH, Br NH, I
(Iva) (IVb)
40 R4 R3 R4 R3
CF;3 CF3
c1 = c1 -
\ _N N
~ \CH3 ~ \CH3
NH, Br NH, I

45



vari abl es, pshootrs19d above for the conpounds || applies. 5 This variant
Is used in particular when R3 is different from hydrogen. The

3-.hal 0- 2- (pyrazol -3-yl)anilines of the formula IV and the

"N, N-di acyl - 3- hal o- 2- (pyrazol - 3-yl ) ani 5ilanes of the fornmula V are 10 |ikew se
novel and are_useful internediates in“The preparation of | fromll.

Mor eover, tﬁ@ ‘éo?'rpounds 1, 1V and V surprisingly have good herbi ci dal
activity é,u.o .u.tdg...urc stperor—te—the—herbicidal activity of
prior-art ¢ ch, in plgce of the ithl ogen atom X, contain a
hydrogen atfbm Accordi|fgly, the 1F conpounds|Hd,|I1V and V |ikew se form
part of t5h,zsubj ect Eier of thnejpresent Tfpfention. For these conpounds,
what was s abev-e—fror—the—varHables—REt-0 and X applies. Accordingly,
anong t he %rmounds of Bfhe fornuljde IV and B0 particul ar preference is
given to thése conpounds in whichcRl is netjpd,|R2 is difluoronmethoxy or
trifl uoromw_am—R;I%is chtorige (compour Va and Va (R2 = OCHF2 and X
= Br), conpouhrds—IVbland Vb (R2 = OCHE2 an =! i odi ne), compounds |Vc and
Ve (R2 3¢0F8 and X = BF}, conpourdd 1vd and Md (R2 = CF3 and 25 X =

I odi ne)). Exanples of |preferred cgrrpounds offthe[ fornulae I'Va to IVd are
those in ré\,h RS—R4 ﬁmd X—eachrthave—tte—n g given in one row of
Tabl e 2 (cohpounds 1\Va J1-1va g VA 1-1vb 81 vel1-1Ve. 8, 30 | vd. 1-1Vvd. 8).
R4 R3 35 40 45 NH2 Br R4 R3 (I1Vb) R4 R3 (IVc) (1'vd) PF 0000051260 23 Tabl e

2 5 10 No. B3R4xKcdfd B p2&k&GHRa 3BMBEBLndBdE Bhe formula va where

15 2 = OCHF, and X = Br are those compounds in which R3, R4 and R6
have the meaning given in each case in one row of Table 1
(compounds Va.l-Va.ll6). Examples of preferred compounds of the
formula Vb (R? = OCHF, and X = iodine) are the compounds in which
R3, R4 and R® 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 RZ = CF; and X = Br are those compounds in which
R3, R4 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
25 yhich R3, R% and R® in each case have the meaning given in one row

of Table 1 (compounds Vd.l1-vd.116).

20

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 Brdnsted-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




5C FI 6C1C pFr 7GoddoSBséH! Particularly preferred conpounds of the fornmula
Va where 15 R2 = OCHF2 and X = Br are those conpounds in which R3, R4 and
R6 have the neaning given in each case in one row of Table 1 (conpounds
Va: 1-Va. 116). Exanples of preferred c ounds of the formula Vb (R2 =
OCHF2 and X = iodine) are the conpounds in which R3, R4 and R6 in each
case have tH¥ ﬁ&éﬁfhé}“g’f?\/erffi AR ePBRANDGE I301or N ©e1PTeriRslRgs iodide

Vb. 1- Vb. 116X Preférebd domfoahe’ Rfssikde toradd.aavccapaixstR2niteF@ and X =
Br are thosacisbnpodhdsadin,wsidhur R3;iodR4dandhRbr dyene pehex itearirngngi ven in

each case idlui@ufnodhDdrideakbppdr (LIOMRAUBESdd/ Gokplex116) . Exanpl es of
preferredsconmpounds of the formula Vd (R2 = CF3 and X = iodine) are the

conmpounds i i .4 and R6 in _each, case have,th ani ng, given in
one row of %%Io\eéml‘?%%rilﬁgﬁnas %’cﬁ lr-e\‘?&.tﬂ%)”’SLﬁ%teagF‘_élﬁ%‘f&gigﬁg’PPnJgg agent s
for conver tYHRy¥ERpdUNTE FPTPnet § diahids $#it iiho® whéch the halogen is

2- hal o- 3- ( 3aleased3by | 3ddiing arsoxiditziag38gémy mixampVes sefepsuch) are brom ne,
m xt ures of“ldillogenacimncgentem e nixenres ¢hlswdide, chDsh iR, o xéamgs of

i odi ne apel prMiaei Weeh iMAreges be¥d:d@e . N hal osucci ni mi des, such as
N- br onosucci ni m de and N-iodosucci ni m de, hypohalic acids, such as

hypobrom ¢ agci f.urt hernor e di bronoi socyanuric acid and_35 the

br omi ne/ di o@‘éangaclzgﬁ%?aétxl.o%ﬁg H%‘f%]glé'ngﬁfﬁbe g%ﬁh PPt FOLVERN AREd i n
an equi ol &*HROENE BYIHATaZRERs SUPRgEdNBRANG | 2 halegenatndy hydregryton he

st oi chi onet§Ucdappydiehifrosgthaprinttrithéorome thanex c és23-dianh logoephdre ort i nes
t he anpbuld dflolrbbenzersng inhe cydibiverehbl pn@cthalsogesadndlg iagant s,

pref erence dayb@kyeic tarild)e s46h O ERRL ENGc AOE Hrdp@BAlid N il0 gl NBLi i s9ent s,
and i a preler " gy ATACAEAL Sl Ne HONEDAL; ceLenPIbaL Diom e, Iy used
I f appr opriate, Ga éatl ytljttcior Stolchiometri ¢ armuﬁﬁs of a Lew S-"or !
Bronst ed- acl.di ¢. ¢a aﬁl}/s, . P or S EMIISE r af tTR RANSERBr Y56 MABTRTSHhidde,
iron(ll I%q]c?meof“?a‘éer&‘? BrarAdgolwntSul furic acid, or a catalyst precursor
from whi the actual catalyst is forned during the reaction, for exanple
iron, can ¢ aggedptintacceher a¢actRon00606&i2ikA 24t ihecHeepebboncd Jof bf the

formggnd | \baise, t Bobeespimpnar gl amkd19dindeal (Rydrodxede Eeéuctﬂ fas! {Rgﬁt! S (r}%si bl'e
O aada, as ; NigL{LC | C : u | rogen
per oxi de oraq%tr?%gii%ﬁ%ni%léh?g%@f 3888%5? ?ﬁl%dh?,g{_:l d'geS csi?ﬁ%fﬂé‘xi&%th%e o
sodium propionaté.
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-yl)aniline of the formula IV
obtained in the reaction i) is reacted with an acylating agent
R6-C(0)-Y. Here, R® has the meanings mentioned above. Y is a
customary leaving group.
35
Examples of acylating agents are carboxylic acids (Y = OH),
carboxylic esters, such as C;-Cyg-alkyl esters (Y = C1-Cs-alkyl, in
particular methyl or ethyl), vinyl esters (Y = CH=CH,;), 2-propenyl
esters (Y = C(CH3)=CH;), acid anhydrides (Y = 0-C(0)-R6), acyl
40 halides, in particular acyl chlorides (Y = halogen, in particular
chlorine), mixtures of the anhydrides R6-C(0)-0-C(0)-R6 with
carboxylic acids, such as formic acid, and also mixed anhydrides
(Y = 0-C(O)-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).



| n- anot her pargegdoPi2dd1e reaction i), the desired halogen is enployed in
the formof a halide salt from whi ch the halogen is released by adding an
oxi di zing agent. Exanples of such "halogenating agents" are m xtures of
sodi um chl oride or sodium 10 brom de \gn t h hydrogen peroxi de. The

hal ogenatlon 'S usually carried out i #2an inert sol vent, for exanple a
hydr ocar bort,"®s €K1 a5 e RREY &S HRISSGEARLECTRIRYSEaiBorn amoual af from

di chl or ometlh&n&o b rmehlamdofnt barteiculaz- dn cén emwenhané Hrom 150chbor obenzene,
in a cycli.étheil, sasdd an di mxhne, the aoepdlexyli.c aci d, such as acetic
acid, propionic acid or butanoic acid, a mneral acid, such as

hydrochlcglf; %ﬁbgo§¥15%g fE?lefF&éior QLot f%ﬂé rlclgmé%dt§O%6C0urse l SO

possi bl e tq u?) enen

appropri at &, gl(r: ecaac ‘ﬁé’ﬁgl %r%a?'q*qaéjd dgntny ql%é“’ﬁﬁé%b‘?ﬂ:é’ offVa Thase, for
exanpl e an SATRAYST nkt ATSAPERBLY RIPLOyer &3 HOAmMOBRtt ok framkdl POhetal sal t
of a carbo¥ymod aerddin pashiawlandinuanasetwite ofr fremdd L0h poopl Pedl. 25 I n
general , thasedachi bmdlerieths Wampoandeter m ned by the nelting and the
boiling gpint of the solvent in question. The reaction is preferably

fﬁrglhgdrgﬁt é(ggngigémﬁf 3 rgs %‘83 }J;ecg:g ge, Jﬁtrr%t?ﬁg gséLsp orngxéﬂ particul ar

€
2- hal o- 3- (pyr& g{ﬁ ?’%n)eﬁm PRGI: a5 tlrFrEE}F%]r rAfiRey \PYBifiifien 6qmpeundfe s88bt i on
i) is react®®dP¥Fiking EEPLAt PhFidgshy lammnagyoidyne Hefur thREmhne ddve meani ngs
menti oned &desee, dls ag sodstwrmrpohetei oy pptaspiudcdrbanpkesonfthacyl ati ng
agents ars hyadrbeiyed ofaebdsur,Y pot@kiumCerf kanykim, esters, such as
Cl-C4-al kyl esters (Y = Cl-C4-alkyl, in particular nmethyl or ethyl), vinyl

esters (Y e e Y, = aci d anhydri des
(Y = O(C(O)Ex %g)o % 85&9 Ll aly%l%% 5:§e,§l Cu glg; Qllrardh 6PFJ&% WI%'
hal ogen, if"§ ??csd'f/lfturlsh?ﬁr me), mixtures of the anhydri des
R6-C(O)-O0C(O-R6 with carboxylic acids, such as formc acid, and al so
m xed ard® Fhedesylgtion OsOi)alRy whereedR out Hnoa, sébrerexaspitsble
Cl- C6- al kylsplvénts aweanlf eappropeddtanhyi ildeuwiit ScyplatdingCagéent el
}f& C)§)Utc})’|c:()or§r1ff5a dopriigtdi Ctlﬁﬁ'lg (19@%&1 | t?f Sl.tl.'h%t;l%r QH Qentsf are |
c n en refera
fQ tﬁ@}moxpelzlg 9? éx%@m%. lJ%?tsa )f % éxgmpal% tP’Sﬁ %$ y

enpl oyed in a unt ar 89540 amount
ngfrgn]l g rrq‘nexane or uene, alogenated hydroé%rbons, such as

25 dlchloromethane, 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 (R6-C0O),0 or R6-CO-0-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.



2.0 nmol, basedgyodsiggo of the conpound IV. 5 If appropriate, catalytic or
stoichionetric anounts of an acidic or basic catalyst are added during the
acylation of IV. The catalyst is preferably enployed in an amount of from
"0.001 to 5 nmol and in particular in ag,anmount of fromO0.01 to 1.2 nol,
based on 1 nol of the corrpound V. 10 nga | es of basic catalysts are
ni-trogen bade&her 8FYB&AH 8% Vi a’lfk)?IddéFriL%stO dhehanilidgg dilhythadipsyl
pyri di ne cm@e}nﬂé ok udle fasmpla i\Hiise al sgeffeawentil et dmyrieatyi Depyndidigien
f urt her nor daamxohe bosest ionudh esrsiedi voccatbanat aleb Potassiineycas horat e or

the 15 hydraniydesa®f isi0drafucPOlBS Hhu@ @Es&altﬁieu%agfﬁmn%%uﬁﬁ '@-C'Jﬁ' c
cat al yst S 3y p#@gt 4l Alxc IS 2 Compcilfis 25 SHIdRLEE01G 20, The

acylatlonls% rri.e '? 36‘50 vent f vensare if
appropri at &% N Y8e§r at T EnfFOTRLFS V §4p © ‘?a"ﬁ?leBEPl &, the
liquid cat 8%9““@& &"lﬂdeasﬁﬁlé‘??tysh&r ecig R4G6PHpr LS f@lt eFgani ¢ sol vents,
f or exanpl aenidabtve bdes, exsople @ leexaneRGICODBI uehe, floal egempled =

hydr ocar boms ~cgullxyas . 25 di chl or omet hane, trichl oronet hane,

1, 2-di chjroet hane or chl orobenzene, furthernore ethers, such as di oxane,

t et rahydr Ofsltlll’ %?ng’%@(}ol 1}1 bu e)@tﬁet hgr I o(leixgﬁtptfgéy‘?t hangga?fcf%ﬁ&ef erred

enbodi nent roce e reac ion ut in a

liquid anhyf (ﬁ’rrl aéalf‘ & fra- Bf 8 Bf LWc &5t PeaERPy eEPRRORGM. 1n anot her
enbodi nent ,1SORECPRRRY I @F Mistergs jofdthese jacehode- pheseradest em of water and
a water-inmmscible organic solvent. This enbodinent is suitable in
particules The phetLalS&owelessdldrd vagy! piéd i addontSrricd ocaxaipl €nhe35 solid
ggg: CCEL?;:d}‘é%en@é eofﬂ'%t%:j ackfid mxs b%§§@é%% A %t aﬂfﬁpllé%egf i)és:[cfr g?g??teldy a
enbodi ment o%gﬂﬁws 5T O aﬁﬂaf e atlhey TN esdnSB? I vﬁ"t%ﬁuﬁn{‘ ‘ﬂ‘?ﬂ?ﬂ'f’lﬁ

(R6- CO) 20 &F Rﬁtfﬁ%"bli@dﬁi’xh %0 LalrBExFH X 18eFdoRec1cBarp Hanodsri 8 out in
t he presen®aréicutdnEOding: Bethanifder PE pPRYassivmame thmtides obyesedium

gener al ,2Q lithoxide i antpotegeiue thowede antxaxpd esf oficad iatiicngaageydtss, akar

exanpl e fmAfetal cadids,mlich p&s HydrechRiotRREAdo} VsulfhrtiBi 8c¥@ri ant, the
nmono- N-acyl conmpounds |1 are surprisingly obtained in good yi el ds 45 and

wi th high Vi flC nt ;anpunts of _th di acyl

compounds ?LEE%% A g%%%%* %r"al%eeé‘alcﬁ%agt a9 PR

addi tion t a%“fqldé’eﬂmjt‘hé’fdt gyfom Unalpfa @fFSF%I%Fl\?aF% aI SO

frequent?%loﬁoFH%ﬁ P49ﬂ9§ﬁdﬁh§P(N¥he catalyst is employed in an amount of at
least 0.5 mol/mole of compound V, and in particular in an about

equimolar amount or in a molar excess, preferably of up to 2 mol,
based on the compound V.

30 Preferred solvolysis agents are C;-Cs-alkanols. Preferred
catalysts are alkali metal hydroxides or alkali metal
C1-Cs-alkoxides, such as sodium hydroxides, sodium methoxide and
sodium ethoxide.

35 Usually, the partial solvolysis is carried out in a solvent.
Suitable solvents are, in particular, the solvolysis agents
themselves, for example the C;-Cs-alkanols, 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;-Cz-alkanol in
the presence of the corresponding alkoxide, preferably methanol
or ethanol using sodium methoxide and sodium ethoxide,

45 respectively.



“how the reggt i0®000%193/0 i ed out, it can also be obtained as the only
reaction product. In this case, the diacyl conpound V, if 5 appropriate in

a.mxture with the conpound I, is subjected to partial solvolysis. Here,
the conpound V is cleaved into the cg?rpound Il and a carboxylic acid
R6-COOH, its salt or a derivative, exanpl e an ester R6-000R (R, for

exanpl e, _ The1s@Moliygjs) tempraiiurshie SERANSINFAYnabae’s and geheradknnpl e,
wat er or alopdiol bBritefdobyekberpiai lIChgOdomkarfoltde solleras meeherudly,ethanol
or isopropaactiowrtempetttese ofs tihesRe at &aftolfsomi § heovalodre afa The parti al

sol vol ysi s paft Veh BarPri@f @habtandediek-bRd2@Uto igheghe presence of an acidic or
basic ca Ipyst Exanpl es of basic cat al ysts are al kali netal hydroxides,

such as sodgium h roxi de, or the al koxjdes of

Cl- C4- al ka&h?s ‘%Icﬂu;;ﬁ g?r C{?J %ffdoé[g cﬂd)?l §E°BF Dot dd3i AT netiHo€PBe, or
sodi um 20 BEhd%PLRE bpfo‘r'a%s‘mfﬁﬁ-éphmtws Bhifp| @8 cflusgemary e ahysts are
m ner al acpdsposelc ¥ fagphydpoidtieor itbe aveabtdons pkbdudts adi deaddsial liy,) t he

sol vol ysi s caat B ysiplioye@nph oytrd subsafuei® Wtlepoiify aMthBut t@rénd! per nole

of the qwek'ﬁ-duﬁ/ F‘ﬂéqﬁeﬁﬁf} erdhed c¥ahé %ltod%\s:togfttmes chng_ggﬁé ]?.Lt Sichhe

cat al yst e amount. of . at _ | eas ound Vv,
and in par ?I cu ar |n éﬁ ghe BUe 2 CEd 8P bt hro%a Sﬁtl%’r B5d05 I%C]é)?éé

pref er abl y t8f tif lied‘zfxﬁﬁ?le Iba§é‘838ﬂt?‘i‘1é'-°cé’ﬁﬁbﬁh‘éla“\}°n39yPr ef erred

sol vol ysi s cayerakligasion- i /T shopRat @zemdyred  cat al ysts are al kali netal
hydroxi des or al kali netal Cl1-C4-al koxi des, such as sodi um hydr oxi des,

sodi um st ey sle( @G zo3osliyI LiiNeKkbEenst 3c51eU$aaM1/a ﬂI&euBéatA@lst%Qltm ySl S

is carri edeHériﬂ@ 1$1O|tM§r5roce§'é| 5@9&&% BN Re A1 Hazg d q(lﬁl oh:
g% m Xt Ur es

sol vol ysi Sf?gﬁ trqgg's%%z Sf’[oF':f ggtalgxfenp%rom P | ésﬁ{?‘)f %S/r.'liégt02$o| vents

of these sg

are the soWe?ﬁ%)/ ér?ér?t'l BRe ?(ff)]ar’ ﬁrsef’ér‘ll%d" 'diBodbTreRT Shevhe

present i nféhtPorPrepreedshy V‘%ﬂt@@% %ﬁml\latrotgl keovn proceasesedhsut in a

Cl- C4- al2Ranohpoundst loé phestnumlaf IThef@oruhespopaithgaal kexprigparedebgr abl y
met hanol  @he epftasedlselS EEgCSIM—GU I NRd Nopxiode 62N dwe arbi/uas 66 hoxi de, 45

respecti Vew 5 Pd%zoq(%@%é@aﬁpu E fIQﬁdﬁl%gyn\ﬂélL-éﬁg§t#%%r Pé?oife%t fo rfegh?”t ly

above 0C ap E?ﬂerval only I'imte Ing p he solvent.
Pr ef er abl y,
25 R4 R3
R2
RS = (VI)
/N\ Rl
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,

R4 R3

40 =
RS \

N

N

PN (VII)

R1
O2N
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‘reaction t e gododsden i N the range fromO to 100C and in particular in
the range from20 to 80C. 5 The products IV, V and Il obtained in steps i),

ii) and iii) can be isolated by the work-up nmethods which are custonary
for this purpose. |f appropriate, thggereaction products of reaction ii)
can be enployed.in the subse%uent stepiii) wthout further 10 work-up.
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96/ 15115 or° 08°8" 65, or they can be prepared by nethods sim I ar to
known processes. The 20 conpounds of the forrmula IIl for their part can be
prepar ed byhet hetpatoiass o6sVHesan ibgedarnieD B3R/ §6952¢usior@2y 02508 timgUS
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the formul $OOFFRE Sy lﬁgﬁl PEOB %%tbr@ltfgoagé ‘?W%P&ﬁrﬁi 3 dare as

defined ab@$&tutes rﬂﬁ §|°ﬁ§199tr%"rﬁds spdferiorrcidared pitgde @rito(ritmaging
pyrazol e riaggddf and Hairthenneoreatasylt nitratessiagri élkcphtnigexhees, even if R3
i s hydragen. Conpounds of the formula VI in which R3 is hydrogen are

her ei nbel ownhal §90tF&fim 8dnSbd A% 168THRUNGS t}{h Bosditiess PRI §&Bvent, in
corr espondidabils |0 11 inGOIRAHIYS. Yh! an THE A LESELAD B a¥h S8, De “earried
out with custgng.&%/ nltrta g tﬁentag %e the r|or art for the
nitration &% oticc S8 no e O r’rn9\0 %f?? GEBPlewyaFEr02509 or
mineral acids, organic acids, halogenated hydrocarbons, such as
20 methylene chloride, anhydrides, such as acetic anhydride, and
mixtures of these solvents.

Depending on the reagent, starting material VI or VI-A and
nitrating agent can be employed in approximately equimolar

25 amounts. However, to optimize the conversion of starting
material, it may be 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 5 h.

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

45 is 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



- US 5,032, 16» gBddclzsg eagents are nitric acid of different
concentrations, including concentrated and fumng nitric acid, mxtures of
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as 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 hexéne
30 or toluene, halogenated hydrocarbons, such as dichloromethane,
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 abovementioned C;-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.
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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



conpounds, ggicdodgod1adgeeny! phosphine, tricycl ohexyl phosphi ne,
tri-n-butyl phosphi ne or phosphites, can be used for nodifying the 10
activity. The catalyst is usually enployed in anobunts of from 0.001 to 1
~mol per nole of the conpound VII, cal 53' ated as catalyst nmetal. The
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R4 Br

25

RS
(IV-Bry)

HoN 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
III 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 1:1.9 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
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herbicides?wfﬁ s, preferably manganese, copper, zinc and iron, and also the

ammonium ion which, if desired, may carry 1 to 4 C;-Cg-alkyl

20 substituents and/or one phenyl or benzyl substituent, preferably
diisopropylammonium, tetramethylammonium, tetrabutylammonium,
trimethylbenzylammonium, furthermore phosphonium ions, sulfonium
ions, preferably tri(C;-C4-alkyl)sulfonium, and sulfoxonium ions,
preferably tri(C;-C4-alkyl)sulfoxonium.

25
Anions of useful acid addition salts are primarily chloride,
bromide, fluoride, hydrogen sulfate, sulfate, dihydrogen
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:

40 R! is hydrogen or C;-C4-alkyl, in particular methyl or ethyl;
R?2 is cyano, difluoromethoxy, trifluoromethyl or methylsulfonyl;
R3 is halogen;

45
R4 is halogen;
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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

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),
Cucumis sativus, Cynodon dactylon, Daucus carota, Elaeis
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" heter ocycl ypr roogoesaeée unsubstituted or [l acuna] one or two
substituents, selected fromthe group consisting of cyano, hal ogen,
Cl- C4-al kyl, Cl1-C4-hal oal kyl and Cl-C4-al koxy. Exanples of preferred

meani ngs of R6 are given in TabI e 1 Anong these, particular preference
|sg|ventothecon$)ound 1, i,n which R1L is nmethyl. R2 is in
particul ar THAFREL lﬁngle?)%ﬁ't |G&|§’Féf1?Y“ad?'eFQF%PW’thHr&BFB%t hoxy. R3

is in part{GFSYPLER| HFRAFEUBr BPITHRIGM Rarbacqun,pSesprpium viitddelhemor 20
chl ori ne. RBliignthupaanniungl,alHevéd diase liRbsis, iHvrdanhi culgare, hgdnopen,

Cl- C4- al kylLupilu€sd- abdmes Gat&das) Kydglats- £8gty clieakkybiinaris, Linum

C3- 8- cycs aad i1 64 1hdin 2li¥bpe PRESBH 19E0 Qﬁﬁﬁdunleg4u§J§§@c XMEﬁlﬁéE

parti cul ar éy&%ggal%ﬁdﬁagbcgg@ivacaﬁggl %é) s %grggrclanagc hfe: 1(]:‘orrpounds I,

[V or Vor mxtures e Co I‘IC uaIIy
conpati bl e Q1 FUSELRR Y 01° J\?&g%?’é?‘? oR*¥6R- %ar‘b‘;yaar BB%SW‘V; lepetesent |y,
especi al | y Bh@sgP§Rs applgacde ofiven ebieshelinua spggai nBisus sadivemved weeds
and grass \iBdgs| avivopPranch persBiCajhegtys réamundsy NRilsey ayandsed t on

wi t hout reusicigusn¥ommirgsi,f EeadhariMTRgeiEOndffh,Cl5eRa e Alreal1dhi SoffiRCt 1S
mai nly obsgiedsah, Iwygﬂml bE@&id}” rat @gl?%e&enq.hggb]%}n Qgcggpl i cation

met hod in 0, of these
conpounds, q%ﬁi%t%?i%m é\g&e%ggpu?%ﬁlcum aes?"‘f)‘f”é’ Egllﬁcu%;gud:bl%ogf?’r%ns
conpri si ng 13&m Vitis Hadieranand yzeﬁemé}?ﬁr oyed in a further nunber of crop
plants for elimnating undesirable plants. Exanples of suitable crops are
the fol | Bwilrgadd@tréh,i tinec epapovinindd , cOVIDSS/, mAyashis Heypegaetn Aspar agus
of fi ci nal i sshiB@t GoVelt P itheSECiomldfl 88FPFPeidR@l dwYHE 0@ | lb%e%a@ﬁ% rapa,

ra

Brassi ca napsuMahg e Bhesra ngeRUSH Y4,  napobrassica ssica rapa
var. silvestris, Carre | a sinensis, 45 Carthanus tinctorius, Carya

illinoinensis, Cltru i nmon, Cltrus sinensis, Coffea arablca(Coffea

canephor a, S5EPESETY | c(:’ﬁ‘?““‘tiucﬂm IVsapd \)ﬁsandQ}H%%Pbrﬁg(ﬁé’P}FW”Dhucus
carota, 48 Fsesupbrs oD @3 e28bs s uigdbdechay stheFdggaecat s ead/& yci ne nax,

Gossypi um HWefodtianion (@ edgpteim ar bor eum Gossypi um her baceum Gossypi um

vitifolium, Helianthus annuus, Hevea brasiliensis, Hordeum vul gare,

Hurmul us | %Uhlé&céme%héﬁt ﬁ@%uruigh.émsll{ ‘fﬁ'r@n.ct'rfgis %&' ﬁé‘éié atiipgum S
usi tatissi ;%llll@\/ ¥§£P§Ia§:lt%08f %{fcgpg’ ggn}, c alrénspcsa atoés, o:.'lseed reascu enta,

Medi cago,
9 2§ sunf?owers anéjsoybeans ThlS a 1ows 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.
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(N. rustica®r, cdopnsapepaea, Oryza sativa, Phaseolus |unatus, Phaseol us
vul garis, Picea abies, Pinus spec., Pisumsativum Prunus avium Prunus
persi ca, Pyrus comunis, Ribes sylvestre, 10 Ricinus communis, Saccharum
" officinarum Secal e cereale, Sol anum sguber osum Sor ghum bi col or (s.

vul gare eobroma cq i f um pratense, Triticumaestivum Triticum
durgm {Am Qe r\ﬂast g VH-E récfé; ﬁap%% 0S1EE0R5, COIRTising them,
conpounds SRR P?/ ‘EﬁeQ/fﬁéyeéP@%l%emu%E forme dpeadht edr apFlagr ageeqdre acti on
of her bi ci ¢dedudipmy)y tRowderedi sugpensnohadi alpgdrighly-engieneentad net hods.

Mor eover, tay@ecospaiiiys okl pthet aubp¥nanend hei Misgetsibddyr ahhysidds usgfiul
salts are %ﬂlggeﬁé'i&?@' ®akebs! udasi ﬁﬁ@éfmsa'f%oﬁroéjcfga%ltlﬂﬁlf oy of plants.
As desi cca ng @Jﬁeﬁ%t@?'% ar to%il % fgrs de? C(S:8§| na, t he

aeri al partso cro Q f at oes, I’see pe, % I ower s

nts_su
and soybeal&teThi% FRETLD C’Lﬂéleﬁ n%’éH“aJrﬁlé’ﬁl Wlﬁ%r%?stsieﬁﬁ ofhq Hisse
i mpor t.ant éPé}Bsp‘F%Rﬁ%d On| §he 0¥n*~@é’§ﬁ6W%rPQﬁeér ést any; ca®,35hepnstentldat i ng
into a shoenspeeioe dfineshepdsaiktl eddogt oibutrienuof nghd heitivadbeditiente t he
plant, 110 Gictbu8ifd Uid The OhvetRSiodl. ChéEHerHIRGURS EdkbosakiBhs CSonfrise
fﬁgggeogfu:‘ar Hékblcfam? Eff'éc%:tﬂ[%‘rjglﬁ%ﬁt &6 atth'l}[éft%ﬁcé é 3 81;9@ ;fﬁt%gl' nlgnof
particul ar E?‘Q 1a4gq, hpev gt c‘?]gtuﬁra&%t ’éileﬁill tsﬁg u8% B d¥nPbunds
of formul & IaP TV%F&?S\F%@SHH& 1204 HOT AQERL I ngnaTPRei 1

agri cul turé’F—”P*ye‘a%’é?QJIag@aFFs is due to the formation of abscission tissue
between ¥ uit or |eaf and shoot of the plants. Defoliation of cotton is of

particul ar sagesprd as IhekesiuxilideeedSatdlicssbacibiiptiee Ralv&siigig. At the
sane time shortening the period within which the individual plants mature

results in inproved fiber quality after harvesting. PF 0000051260 35 The
compounds 1, Mnarl \pilofrageiensmedsmedim twomighshbeil ingeppintarsumd used
for exanpl e i nashkefeganeofindediBselo-odpr ajurtthesnonse soduttarnsilpoaer s,

suspensi‘hs, abidshofhlegetaptensy aingfal agkRfiYs, aQiplatic,0bheliSUSRENSI ons
or di spersi ons argmat & WRiroLhibshdi %pﬁr5b£¥ﬁ%flﬂasE§§raﬂv&}5§ pﬁ@ﬁf¥éd@ls for
br OadcfaSt' ng. gﬁ.kyﬂé@éwlnﬁﬁhtggléﬁasn%ngf tréd 9>gergVa€£9eng ,Z Iaq_QYl S&' na.

spr eadi ng, benzenes and their derivatives, alcohols such as methanol,
ethanol, propanol, butanol and cyclohexanol, ketones such as
cyclohexanone, strongly polar solvents, e.g. amines such as
N-methylpyrrolidone, and water.

25

Aqueous 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 of a wetting agent, tackifier, dispersant 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
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Suitable surfactants are the alkali metal salts, alkaline earth
metal salts and ammonium salts of aromatic sulfonic acids, e.g.
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 alcohol glycol ethers, condensates of sulfonated
naphthalene and its derivatives with formaldehyde, condensates of
naphthalene or of the naphthalenesulfonic acids with phenol and
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wat eri ng orpg rqddd¥L iy seed or mxing with the seed. The use forns
depend on the intended purpose; in any case, they should ensure the finest
possi bl e distribution of the active ingredients 10 according to the
“invention. The herbicidal conpositi ongscorrpri se a herbicidally effective
anount of at |east one conpound of th formula I'l, IV or V or an
agri cul t ur diarjpagdelryde s ROl YBRYethylepeopct XA phemodugtheny ieddosusatediri |y used
for fornul dtsioegtrtop oqhydteot i monyigbensl, 16l kliphaby e @s tinientymphddyilari es
are essent ipplllyylydel fealheawi aUky dryadS pblpetitdr @ilbohbdg}f | ittt rofiesPdi UM to
high boi |1 nacBab} , cagh a&ééhgﬁf&iﬁ'll@n@ngxfﬁee%%:ndgfﬁég{.tefé*',r Lhappprggeal tar
oils an VEg al iphatyc.. cyclit an
aromatic 511%' i%ogr%:gﬁ,s%%ﬁg gygg?)g]fryﬂg;?l? jffaéa e&rsoﬁg ?jf?’é?xélﬁé?pygﬂ&l at ed
napht hal ends *¥Ad YRS 383{%&%@? aPR Y%]tyé%’l BERSERLEtRRE t ARYRitol
deri vati veEStg&FEohbIHOSUL 18R ARt RdRAUOT RtHTaMEkhy beoblardelse - but anol and
cycl ohexanol , ketones such as cycl ohexanone, strongly polar solvents, e.g.
am nes suclpogerd; meiteylipysr oot daRadcasei Pl e Ut Beepfosdfecay be
prepar edyd QM REUGS| A neQRGCRd HRTve SHGRRIZNLES: @@&I&Swi\éﬁtéaﬁ@ﬁdmmefs
or water-dlcsaggggfbl e 30 granul es by addinhg water. ) prepare enulsions,
pastes or Ol I Spersions, the 3-hal o-2-phenyl pyridines [sic], either as
such or dissolved in an oil or solvent, can be honobgenized in water by
means of aGReRBRLeRy fy&nt cottekigraguled; shwmregnated @ranudesi and
Al t er nat i véloympgenedus gossiubé®e, taanpbepprepaxemc bpt baidihg alpr astivg 35 acti ve
ijngredijalﬂ ,iﬁgeéaimsagﬁnbaél;?&dﬁxfﬂiets, dsi:@ﬁﬂi@f %Eﬂifi@fs HWUNShEF LT ARdnsi
esired, s@ukRnhs OdiQlchs, Wat LiLAr ul i or ut L REL

Sui tabl e syrfactants a%glghelggslgglgﬁge% a%oigaécl‘.egcs, t@i 'alﬂa%glgér%ﬂ%%%hgf al
salts and anmyohi um sgl ts-of arondt Fc Ul TORre tei P tageous ; {d-Rr phenol -,
napht hal en&2*Ghg" df Pnaptitea @estl faf @ndappanesiip Srifer tgroxedds,

al kyl - and SAPEYERFS IMSfer bR LS esferAlifyrers iucht a8, afmanipm euhfatesul f at es and
fatty alZfohemositn gihesphatel, smiondunfnsttdw@t addhexers, hapt pro®nds of

oct adecanokegetalsiienloz@ goh, 4Sudmitalsy cakéoNalead!, Y E8be BNV HieaLONARIS LS Of

sul fonat ed anfapiidialianfeaind ddindBLEVAbIdEES, ok NollTRIIERY U8 egdensat es

of naphthal ene or of the naphthal enesul tonic acl phéenol and PF

0000051260 36 formnal dehxde, POl yoxget hg/l_ene octyl phenol ether, ethoxyl ated
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 0.01 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 weight
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-monoethanolamide, 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,



i sooctyl -, fctodoogy1dgyy! phenol , al kyl phenyl or tributyl phenyl polyglycol
et her, al kyl aryl polyether alcohols, isotridecyl alcohol, fatty
al-cohol / et hyl ene oxi de condensates, ethoxylated 5 castor oil,
- pol yoxyet hyl ene al kyl ethers or polyo§¥propylene al kyl ethers, |auryl

al cohol polyglycal ether acetate, sorbitol esters, lignosulfite waste
li-quors or met hyl2QePREFDRY YeddREref thar @Afurs 9%’ BPéaot sthydgnanoxitst s
can be prepared B¢ limohiod ngoortyiphanialgantel qiante bpgveiinbs thget her
with a solid camddect &F attumes, o£.echyleakedxdeid @Smol NPfF egzabedo oy anul es
and ~honbgeneous pghaikd Ghe G3AuLEoR’ HRY 880Dy PINMA0L, NG ARt ¥E d2te
 ngredients 10 Qe AT} iy PAILOAS AL LRLS A Qullelal GalLlS  such as
silicas, silica gels, s] |c%t,e,91, arc agl L nn 1 iHEST ofi®, 294908, chal k,
bol e, |oess, cl ag‘,ls%ﬁ)’rﬁ’} &Pigh FUMRISE s 0ot t Y vedobt (o Sier apeive
magnesi um sul f at éNgREHesi um oxi de, ground synthetic materials,
fertilizers such as amoni um sul fate, 20 amoni um phosphate, anmmoni um
nitrate andrureagp pagcpmydwetighofor wegetabl e arggeniestial ag1aci£alsdeal ,
tree barjg meal , wagde "PAlare2Qds801veliln HRAL xt H&) !cUlnPé?ecpqyfd%r Spalﬁr g rer
solid carriers. ygggﬁgn&e%é’rc%hgggnoqe tlgg active in - ed] er}\tMsé l ‘i? and V
inthe 25 ready-tﬁ-gs%eﬁfgir Sarat T On e an > bR PHa VAT PwicaBiPeres. In
general , the for RitatTHs LoRpr PRE- MDORPENBOALG F0880 Ty ansi dAt parts &ver abl y
0.01 to 95% by wwegabt BFf he| adductorf 46t ok chrepbyhene oHigleatdi Veanol
conpounds are enpifoyastom celpuPotnyirgf theosoBDHdn0 intO0260 jwoef paabs byO5% t 0
1200/9 (acor di ng heg&h%@ﬂoeﬁtégnﬁ? Fnkhe em%?i&nt;' it [the¥ei¥ GEG&Y %inng to
the invention ca ; : X ; 0 ; 20 _part y
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wei ght of the co ) l.La.9 (see Table 1 5 are diss
m xture corrposedgg?fg% llggrrtesdlgr;}@v\ei ght of al kyl ated benzene, 10 parts by

wei ght of the adduct of from8 to 10 nol of ethylene oxide to 1 nol of

ol ei ¢ aci dIVN- noR8eP#ESfoPAN"ERILE qfathe potiks gmgrefiient diaumIiIa.69 (see
dodecyl P¥nzenesullhbbatl) are Hiped tthdrpugkightitdf 3t bereddictvedhofod0 nol Of
et hyl ene oxide teodimldiGfsobasyDiagtithalPReEl I¥bnalBe $P|gHrit@N bl NGO RO, 000

i O e, S v ol slies habpchinene i S

I . 0 A .
ingredient. 45 | %Q?b alf{aogbgg(\ﬁ/\e?&tﬁér&s P%e‘yecf\(lﬁ\ﬁ%oﬁ%dp%". ]ﬁulle‘EYS’(Js’é:é" Tabl e
1) are dissol ved®rn %%F%Fu%éx"c T dSed BF A hAr PETREE Wdildht Fingly
cycl ohex@@none, 301pEFiRutpaneheHiiguresspud 0, PRFtHOD0OBLABO G water

gives a spray mixture which comprises 0.1% by weight of the
active ingredient.

\Y4 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 comprises 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.



20 parts bypymgjggdosaf2dde adduct of 7 nol of ethylene oxide to 1 nol of

i sooctyl phenol and 10 parts by weight of the adduct of 40 nol of ethylene
oxide to 1 nol of castor oil. Pouring the solution into 100,000 parts by
“weight of water 5 and finely distri bwébng it therein gives an agueous

di spersion_whi ch conprises 0.02% Db ht of the active ingredient. III
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of casto oi | . Bbi‘g %ﬂﬁsﬁ%h“{:&?ﬁer{t@&eloo 000 parts by 15 |g t of

wat er flnely |str| utin erein gives an aqueous dispersion which
conpri ses 0.02% by weight of the active ingredient. IV 20 parts by weight
of the actiTFe PREPEHiIdadt cRBPOSItEomS pEekhe BFtiyp| éngyeddeats sarl hehor oughl y
with 3 partappbyederngt ogf pssthemargiensebort \Hayephehak tite sief saad eof B7 parts
by wei ght cebpt hEarmoditgmisabisdfposshibyaosdldppniyCLreinkAyiequaisul fite waste
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di stributin
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wei ght of llﬁgre%i:‘?r?% |IﬁgFg%ilaé%ﬁlveV189f)%ﬁ’te§‘tl§yaﬁ%|bﬁfﬁs yelinhkolrigted by
i ngredi ent CRELaiVLTON pdantsp apmieagjonrtechiniadesindy ®7 paed sibywhiehght of
finely divitdedh&elmididalThospos iteona dustsptayeld, coip itdes a3@o &f theei ght of
the actinge spgyofly aijuipWen?) ParcushbY Wey HHatObst har aerst L»sssmﬂe" &e g,nao
| Va. 4 (see podScdid! @mtd) c8h€adt )Qﬁd.h' Phé "MBIKlet Wel Ppd g gﬁégh

| d t t tt
cal 1w dodieyEpengaies Tl ofie, st ol Y
phenol / ur e&PPS?h’fff F&énﬁﬁn uﬁﬁ?irrb%“ﬂar 123 t}kﬁ/ %Fgﬁ?lbfs%fﬂﬁﬁaf finic
m neral oi I(PO%T%lEfICXF@éraléY-eﬂﬁ)e 40 oily dispersion. VIl 1 part by weight

of the é@®mpound No. Va.9 is dissolved in a mxture conposed of 70 parts by
wei ght of ayel ﬁé\@e@mneppmca&afnt sfbyctBiedingeba 84M0ptl, argdod SPQGLY! phenol
and 10 par te$ot50 bo/01W5‘cb9|3to leetftég)éﬁh.gt@%lcQ:%t@rOO'llg/h-ghb)? QLyf a stable
emul si on C%HBSQéﬂég(?a PF 0 qg§1%gg on the control target, the season,

the target plants and the growth stage.

25
To widen the spectrum of action and to achieve synergistic
effects, 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-1l,3-cyclohexanediones,

35 2-hetaroyl-1l,3-cyclohexanediones, hetaryl aryl ketones,
benzylisoxazolidinones, meta-CF;-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,



VIl 1 partppyoosoasi26p the conpound No. Va. 12 is dissolved in a m xture
conposed of 80 parts by wei ght of cycl ohexanone and 20 parts by wei ght of
Wettol (r) EM 31 (= nonionic enulsifier based on ethoxylated castor oil).
This gives a 5 stable emul sion concenfrate. The herbicidal conpositions or
t he actlvee%gqfredl ents can be lP‘J{‘)I ied”pre- or post-energence or together
wi-th the s SPaRides o FYHEQRY 1uTgas g téll's‘ﬁl’ﬂ)%%'sﬂﬁ’llézt%°’aﬁﬁpl y the herbicidal
10 conposi t"r@r@@oéi’-n‘a’éqfiNéirlﬁgpbwwos{amydwo%mi:al:mpmgScrop pl ant seed
pre-treated vvlth t he herbicidal conpositions or active |ngred| ents If the

active ingrgd t tal.erated b n crop
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sensitive cragethprawmits) agenke fde aoitiredlimgreditents pleacdpathegéenyves of
undesi r abl ecudganbs WA . UATES NEAtice st s Q%%em§§%ibfTiE§aQ§th

(post - di re%ﬁl‘irahaélaﬂy)sol%(alzm? rAHi%h Qrf‘ a&ﬁ (il% I?Qr %g:t.&lée I ngr edi ent

I, IVoIoV [ha of active
subst ance (a‘tiaC eib ép %f%deélgnﬁ?gjrc’t g‘gﬁ y%’é‘é‘ﬁ’&%ﬂ ic19id st ar get
pl ants and %W%oQFOW’EFeé}%QgeS mayr @ liedBR 2d¢dedspect rum of action and to

achi eve synergistic effects, the conpounds Il, IV or V nmay be mxed with a
large nuniihe ekamplredelvat serse o @umenmfeb‘rtma»dahvaftiow,omﬁb-w:ﬁgwh%ti ng
active ingrecdiienh§ ad then applied 30 concomtantly. Suitable conponents
for m xtlB es are for exanple, 1,2, 4- thi adi azol es, 1, 3, 4-thi adi azol es,

am des, rlc aC|d and its rivati am_notriazol es,

ani | i des (Ahet %xg- SFRardic m&@isﬁr% %?Céér’r’bé‘t ?¢8sM%enzoi ¢ acid and
its deri va"ﬁe\‘i oftheafhepiGidn&sity. %%ylrﬁfps%yfcq FHEx AherbTorfas 35

2- het ar oyl tile3leyeg1€ﬂ1]e>@énéhﬁoﬁwalhevaqwsm wege odetsermined. The

benzyl i soxadrdlodimprabrershbiGisS-werenybediers wakingbet Car bagotbTet,

qui nol i Me pei dquantet t ¢ decivpldtedr cshbesneagapLl i des, cycl ohexenone

oxi me ether derivatives, diazines, dichloropropionic aC|d and its

derivative dro ans 4 furan nitroanilines,

di ni t ropheﬁgo bti%l {hﬁr% aky e HeF of g E&Qﬂygﬁo &dﬁﬁpg‘c‘,’é‘? o%ﬂr*”ém&%l ds and

their deri \f’afjll%% onGthoxy-3 ’b?féﬁ@}l‘& ABYY&zoli-3rghyeRnaoxazaigathl i nones,

N- phenyl 3,4,5, 6-tetrahydropht hal i m des, oxadi azol es, oxiranes, phenol S,

aryl oxy- 25nd 1het-bromo-y4 ,cr»esd;ibhmoxq-p?-qpl-bnbmo-es-tcﬁrf&uoﬁ&eéw@cyeuLﬁethyl_
lH-pyrazol-3-yl)aniline IVa.4

Variant A
30 50 g (0.12 mol) of 4,6-dichloro-3-(4-bromo-
5-difluoromethoxy-l-methyl-1H-pyrazol-3-yl)aniline 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
(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~-1-methyl-
lH-pyrazol-3-yl)aniline IVa.4.

35

40

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



45 aci d andpp tgoo®es1v2¢0 ves, phenyl propionic acid and its derivatives,
pyrazol es, phenyl pyrazol es, pyridazines, pyridinecarboxylic acid and its
derivatives, pyrimdyl ethers, PF 0000051260 39 sul fonam des,
sul fonyl ureas, triazines, triazinones,,triazolinones, triazol ecarboxan des
and uracils. It_may furthernore be advantageous to apply the conpounds I
IV 5 and/or V,Y3H'6RE Bf in conbination with other herbicides, in the form
of a mxture with other crop protection agents, for exanple together with
agents for cont¥0ld i(Agldpesic. )opiphyt-opiathiogens €(4fhmogo-6+dhioteebi-a. Al so of
interest is thengthekiybl tmdthyli-UH-pi 481213 -§2) dnSDind WeRE, addiLRoA1 60 m1
SRR e b ey e

n- phyt ot oxi c .
bel ow serve to | 'I6§§¥‘§P eooﬂt ﬁoggﬁﬁe%%él%rﬁe‘bg? W?‘%%L?tmpef?gﬁnﬁ'n if 915 All
1H NMR spectra %kﬁg B Lrtd PFRAMER I T 24999 AFRRI 1sep edRY Gt BEXtTFR
chemical shift WSt BtiesgR@versighs. i Theppeethd aqitk wast sgrevedfuntdpe si gnal
i n question wermediekdr premtireThehe f xdd iclnengas bddneikiedt ot e ma yvged: s =
SEi(ngl Iet ,]iai ; daidiuehe Qﬁ Ct_%h_e ﬂlﬁﬁ’éﬁﬁi g—?‘@f Eolhéélﬂ)iﬁtegbﬁ:o:dpfr%@.s'rﬂ@al :

anple 1: Pre - | 0544+ (14~ - :
5-di f | uor onet h%ﬁi‘iﬁgﬁhyl - T@B%g}m "o?ff 3‘? gfe %%nggpégigi’ é’?si‘ei with
2- br ono- 4, 6- di chi-oro- 3 (4-br - 5ot Fi%lr SAETASKT MRgepgfum [sic]
1H pyr azol - 3- yI9%EARER 209 \EongeRiFated- Ahds 9aveiPesy 86 §h¢ itdenpl) of
4, 6- di chl or o- 3-qarpBEBAD- 5-di f | UuOr onet hoxy- | - net hyl - 1H- pyrazol - 3-yl ) ani | i ne
were dixsolved in 200 m of dichloronmethane and mxed with 20 g (0.13
nol ) of braniney-pEbpisepctl BRofbxd J6-8116R3 0861 3L @ babmoL 904N A1@FREL AL Ur €
unt i1 no fur t DiechBRYOPSARE - AUARd061HBLL ) 3k o0 4l Mt hanol / vt er

I on

gradi ent 0-100). The  react mXture was en extr W th saturated
sodi um bi carbonate solution and saturated sodi um chloride solution. The
organi ¢ phase ¥#@&<28Fi®d over magnesi um sul fate and concentr at ed.

Chr omat aphy of the residue over silica gel (ethyl acetate/cyclohexane)
gave 60 g of 48 g (0.103 mol) of the compound IVa.4 were dissolved in

480 ml of propionic anhydride, and 0.5 g of concentrated
sulfuric acid were added to this solution. The solution was
then stirred at 75°C for 1 h. The reaction 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 solution 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, R4 = R5 =
chlorine, X = bromine and R® = ethyl), which contained minor
amounts of the corresponding N-propionylanilide IIa.l2. 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
weight 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 (C;g 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 aqueous
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-~



- 2-"brono- 4, Gpli ghOGH1 Be 4- br ono- 5-di f | uor onet hoxy- | - net hyl -

1H pyrazol -3-yl)aniline IVa.4. 1HNWVR 6 ppm 7.4 (s, 1H), 6.7 (t, 1H), 4.2
(br, 2H) 3.9 (S, 3H PF 0000051260 Variant B: 40 50 g (0.129 nol) of

- 4,6-di chl or o- 3- (4- brono-5-di f | uor o- A

met hoxy- 1- met hyl - 1H pyrazol -3-yl ) ani | i de were added to 150 ml 5 of gl aci al
acetic acid. THEHRoXYol ey ladArREEPAL13-33) gnitBles 4 Ippl3- of sodi um
acetate. At rodeltanpgepointe,1720185% (0.129 nol) of brom ne were added
dropwi se, and the m xture was stirred overnight. The acetic acid was

renoved under weguges ggassure. (sheiggsizdye pas adnigredgwi th 5Q51 of 10
tol uene and the m xture was Qp@\(/:\ggtr )ed A9 %{%ness.2 he m@ﬁdug \'/\?s t aken
up in 200 ml of ethyl acetate,” "washed Vi th “m &2 “sGr ut bn,
dried over magensi um[si c sul fate and concentrated. This gave 56 g of the
title Conpourufn fhe1:B-NMR spectrum, the dipropionyl compound showed the

N- pr opi onyl - 2- Hiaddowing-siianeller o- 3- (4- br ono- 5-di f | uor o-

met hoxy- 1- met hyl - 1H pyrazol -3-yl )anilide Ila.12 Variant A 20 48 g (0.103
nol ) of ike componmgl g;ﬁl,nﬂ_ r bss@iyved khn 4 m ;0 opyQNi _
anhydride, and 0.5 g o congg%?rgifdﬁj)au?er(t' 2%%:1 \?\ééepga’dg%ﬁ’tg'?h%'s‘l

sol ution. The solution was tHén st4rréd ‘B L for 1 h. The reaction

m xture was 25 concentrated under reduced pressure and diluted with nethyl
tert-butyl ethé@raaBtwhter, and the organic phase was separated off. The
organi ¢ phase was then washed with saturated sodi um bi carbonate sol ution
and dri ems over semggpesi2imolyl bat gnilGeRCeVhl &t #:0h Qhet @/@e@f&u\éegfteﬁ%éifé’”ess
Re 2 1 uor o g e g SROCHY of VARG bAE R W I 6 B eF - ane Ro
= ethyl), whi i gé ‘éf%%eead_ r%%rllg‘r‘”%r%?dﬁt &gt 11 %d?r«igglb i 9§ Propionic

N- pr opi ony! ani |ain81(¥ F1de 1 TherRextyLs asi R§1Rred it TRAR temRerabNrected to
partial sol vol ¥sihs. and the PreSiphente wasr shttenad pEsdutth cfucthenacyl ati on
was di sl ved wagh8@0Owith @f liet hbamuthydnteif-uitylobtheB30%adRen wpi ght
strength sol utizon ai spdunylMRtéeddanandaiBtdarRalndsst adbRdnt 804 heon

sol ution. The mothiién &S 418805} idd @HhedbrEQRM JoRPRELALHT GniNbELafi:

further Converimggewﬁés(¥£E%EX%QdV%E and 49 g of the title compound IIa.l12
were isolated from this phase by concentration.

25
1.3 2-ethyl-4,6-dichloro-7-(4-bromo-5-difluoromethoxy-1l-methyl-
l1H-pyrazol-3-yl)benzoxazole (1)

a) Variant using an equimolar amount of CuBr:

30
At 70°C, 2 g of the anilide IIa.l2 (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 !H-NMR & ppm: 7.5 (s, 1H), 6.7 (t, 1lH), 3.9 (s, 3H),
2.4 (q, 2H), 1.4 (t, 3H)



40 HPLC ( Cl¥ qgdobgs128g hanol /wat er gradi ent 0-100). For work-up, about
500 m of dichloromethane were added to the reaction mxture, and the
resulting solution was washed successively wth dilute hydrochloric acid,
wat er and saturated aqueous sodium cgéori de solution. Chromatography over
silica gel 45 (nobile phase: cyl ohexané/ethyl acetate) gave 41.4 g of

N-pr opi onyl - 2- B onmy2X 1808 B Rocat My thrco @gosnti ¢ yCd PF 0000051260 41
nmet hoxy- | -met hyl -1 H pyrazol -3-yl)anilide Ila.12. Melting point: 173-1750C
1H-NVR 6 ppm B.G (5,7 ifol)702 4hilide ItH)126eerd disdblived i3 F0(g1 S, 2.5
(br. g, 2H), 1.d3mbbhylformdflide! Snd NE miHo §ﬂﬁ(‘r¥er.um4§h<§7<d3' Hr&%g Ylg
conpound §h0\l\le(i2& € el 'g&%& J dg[tl.g Sr-hi)%c Hw’élg%satoe@;] t g°(’(8% h 6.7
(t,ll—l),3.9(,1—%, RS o2t ShAtan! BTPE Behy
(0.12 nol) of §nr1i el 1% O o (HE TIFLVTRRR Wedpaded: afids §bpVBEREYTE500
mM of toluene ¥A8 &EHIS&H aki A0 dog ofh. hecorerhien mixithieiwasci d and
17.2 g (0.13 nebhceftpatesi ander mevucedi geesdine nrindt Uhe MaSidaki waed at room
terrﬁegI at_urﬁ fO:’C_l'lz?l:ﬂatc&ﬁ?pﬂuhQ aﬁt6>§11maaat361V\@§ixfd I ﬁsﬂeﬁﬁe»g&gbﬁnsé@éfﬂ'a‘%{éh |20
washed wi a loi/gt efta e n in of ethy
acetate adnd adr?i/ged'?hvvligtsrf'n‘j')(’tlﬁsil gen%t%%)&fswg)%ja@o?uﬁgh for dissolving the
product conpl et?l Y...The orvgtani C hase was separated off and 49 g of the
title conpound®l| aVi#biafeEthsg| GRS ARARLL HfaS8BEY concentration. 25
1.3 2-ethyl -4, 6-dichloro-7-(4-brono-5-difl uoronet hoxy-I-nethyl -

1H pyr azol - 3- ySibéhzolkazol ¢hé 1prex)iovar vantantsi 13ggaof eghid mpliakLd&@nprat 20f
CuBr: ?QsAt gOGelrf ﬁaﬁtegheia?&%jﬂ@ |(|(2@-33—12mc(1q- QQ3§u§“rpigr \/ﬁgeo[g@?j ed Ovm' th
0.1 g (0.003 | 01506iu ' ' . . 0

until the evol gﬁbgnqu’%agfﬁ%g; g%@%{.&g‘%\%@&e{%&h?rr%‘g’jdlorq‘%%pp%ﬁ)
brom de was thén add'eci5 nd"t he FoRpEPLS ‘heated at 140C until HPLC
showed no further changes. The m xture was cooled to roomtenperature,

i ce-water was Sdde¥aBEiPt MEthi ’t crtalydd ceamountt @f @t h)Bbout 100 nl of
ethyl ad®tate. The extract was dried over sodium sulfate, the solvent was

evaporated to diniPisiyard the phbvieskdvgrigs ,ChRrgngt ogARRSH i Qv efrSihi ca
gel (nobile phgefe 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
KHCOj:

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-yl)aniline IVa.l

40 Variant A

57 g (0.165 mol) of
4-fluoro-6-chloro-3-(4-chloro-5-difluoromethoxy-1l-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



cycl ohexangdpetgodocseigg €) . This gave 1.1 g of the benzoxazole (1).
Melting point: 131-1320C 45 1HHNWMR 8 ppm 7.5 (s, 1H), 6.7 (t, 1H), 3.9 (s,
3H, 2.4 (q, 2H), 1.4 (t, 3H) PF 0000051260 42 b) Variant with a

catal ytic amount of Cud 5 3 g (5.7 |) of anilide Ila.12 were dissol ved
in 10 M of dinethylfornmamde and 1 of pyridine. 0.43g(3.1muol)of K2CC3
were added, and®@f lﬂ?)&'ﬂ‘tﬁté‘r\ﬁaé’aﬁe%‘iwgeé‘@)r Ts gaye ¢l (9Lof #hel) of
Cu(1)d were tleonpadaediVaadd the nmixture was stirred at 140C for 2 h. The
reaction mxture was concentrated under reduced pressure and the residue

was chromat ognapied Oppfi:! | 9320es, Usi)NIecycClohegneset i, acghate 10 9/ 1.
This gave; 1.9 g of the genzm_s‘qgokg (3]H)). c) Variant with a catalytic anount
of CuBr: Sinilarly to the prévious variant, 3 g of the anilide Ila.12 15
were reacted with 0.3 (2.3 mmol) of Cu(l)Br and 0.43 g (3.1 mmwol ) of
K208 under ot YéF#RB® Fdentical conditions. This gave 1.96 g of the
benzoxazole (1). d) Variant with a catalytic anount of Cu(l)l: 20 Simlarly
to the previ oua9va£§a(ﬁ-9ar£og)oa‘é;tél&rﬂla{trbi-dei11;?%0%?%1@%%@%:%&@8%%6%-0- 23
g (1.2 mpl) oheCHbkyl1-adnY14 -z%lﬂﬁD%' il e tpgr

i dentical condi §T$g'£hia%e%99"§f%§%49 gf Q)ﬁ enz«i)ﬁaz%ie 'E&a§5me. .
Variant with a ca agldc am)gnt oJf ‘cu( Iy ef ot 8 Ha X Qarly
to the previou¥SvEr P3RS U9 §PoF THEUERI| PHeFI9™ tEPPERRE YRS e IPedcTed Wit h
0.63 g (6.3 muFf BrokKHEER baawine werg edded risiPyise, Gad )tBe pAYbRretasr wi se
i denti cal condistioned ovErndghaveTle &cgtdf adnal beszozmawvdd uplipr Fadugadde 2:
Prepar atison of pZesstiyd -ahdChhar peHirduel @tas- e w@ER- 28D m1 of toluene

2-di f1 uor omet hayy- bonEddiratkl Py @4Rles3: YD aN%63200Es (Zked dp in

2- brono-4-fl uorzgpfslg?h(%

rQ-3-(4-chl.oro-5-dj fluaor. x-‘]za}k
met hyl - 1H pyr azo ;ggicﬁﬂggorﬁ%ah%n%mw arrl"?élar‘ivtl(%ge 3389‘*( (5-’_f18§ %’f?n%ﬁ’
4-f1 uor o- 6- chl SﬂB?%‘-J%/ "2 SPOUBLR £ IFIPENRY HoBRIReRb Ry Ul fate and
pyrazol - 3-yl ) afPRFeRtIAes -dF84%| 933te i24 90Of rithepftitle compound IvVa.l.
20

2.2 N-propionyl-2-bromo-4-fluoro-6-chloro-3-(4-chloro-5-difluoro-
methoxy-l-methyl-l1H-pyrazol-3-yljanilide IIa.9

Variant A

25
43 g (0.106 mol) of the compound IVa.l 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, R2 = difluoromethoxy, R3 =
chlorine, R4 = fluorine, R3> = chlorine, X = bromine and R6 =
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



45 di chl or opeet deogosge®dm xed with 26.5 g (0.165 nol) of brom ne. The
reaction mxture was stirred at roomtenperature until HPLC (see above)
showed no further changes. The PF 0000051260 43 reaction mxture was
concentrated. This gave 61 g of the Q npound IVa.l. 1HNVR 8 ppm 7.2 (s,
1H), 6.7 (t, 1H), 4.5 (br, 2 5.3.9°(S, 3 Variant B: 19.5 g (59 mmol)
of- 6-chl or o- 4- er}(?rré-g%-fﬂl‘bttﬁlg)GrogB?%‘P?tt%PB!&l‘éver silica gel (mobile

met hoxy- | - met hyRhaBR: pgyerdiexang/ ehhyl iaretasee aaied4 @ 260 nl of gl aci al
acetic acid. 4N-prgpfonpb-2nbrpmof4sHdiann-aeeh hdxo-3ngiechtioes--difhiusro-
mxture. At roQtheRperahedtyl-18-gytad4 3090 anDfidy evknes Wer e added
dropwi se,gand the m xture was stirred overnight. The acetic acid was

removed under red d .pressure_and t resid adm xed with 200 m
of toluene and ?(Sﬁggn? rpg'éd ?d%dt(glﬁ’esss’. L?'ﬁé ?éésiéﬁe\ﬁzs ga € ’uﬁnﬂi)n 200
of dichl oromet hane, washed wilrf 980 ) 1ot -804 3t rdhgt A - 3abieol’® NaOH
solution, dried over magnesium sul fate and concentrated. This gave 24 g of
the title conpaaxdahvaBl. 20 2.2

N- pr opi ongy! - 2- br ono- 4- f | uor o- 6- chl or o- 3- (4-chl oro-5-di f | uoro-

met hoxy- 1- net hyly %9?’(/@@&' y %fygggi;ﬂgogggthgwegrz%/%fikgagyéa 2% 43 Gy (¢ 106
S

nol) of the co wer e 0 i opi.oni ¢ )
anhydri de, andr%ageaeo?n%&g@éﬁ??aY% 1 8r % %?ac&nﬁégt%(fgﬂ.fuﬂ% i ure
was then stirré®ad-¥5T ¢ ™roh) gherapiepierhndride. wike duxtare reaed
under reduced S3Grpeésaiurzeomntetpéxatmdenifoh h@tthandt ehen biitlyptedt wieth and
wat er, Bhd theaoor ganot wHtaze andslGEpdr atedonidne, ThAe OpPedHsC wiebase was
then washed witdepaghté@taf anLeayseSRNIipHELDI ¢ RIRLELes Wrld RBrangidy i ed

over nmagnesi um e poka he ol %g o] S ve 47 g of
t he di propi onylasgggg%u%(fg%\??gj ?go%gét}?ﬂlgje\l}tegggrl% g“ﬁét%?%%/%gggges

di f | uor onet hoxy'STR3EFCTHIVEFi MRINGRUN SRLEPTRANRENED FPRFeHFE 2t ed = Boni ne
and R6 = et hy[PFSAPR D HeEPReEP Mh@P Bhodht &Y Fheranesthydpanrat e

N- pr opi o#f/| ani |4:de (V1) O .hepedr and)| theng £l kexed ofids wihiersuctilopecTieis t o
partial sol vol ywsive. 2Tog tdfi $henditldeampaahd orrakQ3pr oduct of the acyl ation
was dissolved in 100 mM of nethanol, and 32.7 g of a 30% strength by

wei ght 50|l§J30@-%Eh§9£ﬂi&ﬂlo%BLBgﬁi&B}J-B-?EléﬁHH¥oJ@@81@fﬁ%?%ﬂé%hBﬁf-fﬁ” ution.
The m xture methyl-1H-pyrazol-3-yl)benzoxazole (2)
25
At 70°C, 14 g (0.03 mol) of the compound IIa.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 lH-NMR & ppm: 7.3 (s, 1H), 6.7 (t, 1H), 3.9 (s, 3H),
3.0 (q, 2H), 1.44 (t, 3H)

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



‘was then stpp regb@dsingen tenperature until HPLC (see above) showed no
further conversion. For work-up, about 500 m of 45 dichl oronet hane were
added to the reaction mxture, and the resulting solution was washed
successively with dilute hydrochlori gsaci d, water and saturated aqueous
sodi um PF 0000051260 5 10 44 chloride™sol ution. Chromatography over silica
gel (nobi | &+ IpAadeetyyet rerends rdighlererar é4 -brame-b4d gt bforomethoxy-1~

N- pr opi onyl - 2- fedfiyl41B+pKagod-3hy branid-igd4- ¢hé o8 o- 5-di f | uoro-

met hoxy- 1- met hyl - 1H pyrazol -3-yl)anilide Ila.13. 1HNWR 8 ppm 7.6 (br.
S.1H), "7 3 (0, Bihi16rTy (do chohp1s. £.4 Sardthe2as 4% o2¢b,da S aldyy B cpar i ant
B 23 9 (5 M0l i9in@Nibd NEwk¥a n el 1) 980Lyed din 163 Bl OF quadigpne and
adm xed with 0. ZC% gcof C ng&gtra%edwsi% yrLc acid  an %.1 0 (1 i ) of
propi oni ¢ anhydtdec IRe MEhr R“HeRs6: AAPBYICAL COBM EERRser &hr ER®or 16 h
and then di| ut &d3GRER 1PMROGPAH Vaf8 idtidiadhy alpmimedovas dihesneleahed phases
were separat edsand 8h agWeddd phbls @ fivasdiéwn rmethed idacen merthanbl h THid ot al
of 200 m of tcawvens.28he oforhenest idganie.phases were dried over
magnesi uyp sul fate and then concentrated. The residue was taken up in 50 n

; , ted and then filtered off
SJ tﬁyztﬁi‘?éﬁf‘eﬁﬁiﬁﬂﬁ iv@vel‘%‘&e%&%ﬁt hebilel @ M Bindtrasiar ma® 9 ()
2- et hyl - 4- chl oro- g-’f? r&73(8) el or d55- di ¥} uor onet hoxy- 1 -
met hyl - 1H- pyr azol - 3-yl ) benzoxazole (2) 25 At 70C, 14 g (0.03 nol) of the
conpound | 13329 2n¥ethy batitéed icii 3o -0.-18 -hr 60o-0B-difll hopdbmedixyA1 by iyle (as a
97% by vis ght 16UppLasd1/B-yld)BeRes:@lzodkel 34N 50 nl of DVBO until the
evol ution of gas had ceased. 0.56 g (0.0039 nol) of coppe{(l) g? Eronhde
were then adde n ' I 8¢ WS t 14 ntil, . HP owed no
furt her changeg.é;ﬂe@ﬁ%xl%&r%l’lv\g% c C}{ilgﬁ ??%'aér olcr)lmqtggn%groagt Lﬂ’lg‘?%f’%i- wat er was
added and the RILEEFISQAETeCEEpahatbhy t - absut(0186 Rel &t dpHyrndcet at e.
The extract wad:2dr9etl o8ROk GUM) BEl pegardingeteothemroggdurdierf
evapor at¥ 35 esaupitedsl.aftiis hgaveedi.dug edisthehbenmabdoagalehed)over silica
gel (nobile phase: cyclohexane/ethyl acetate). This gave 1.1 g of the
benzoxazol e (6)u-iat ticd@1PPicbpmf37/90G, 1 1), 6.8 (t, 1 H), 3.9 (s,

3 H), 2.6 (s, 3 H).

25 Example 4: 2-tert-Butyl-4,6-dichloro-7-(4-~bromo-5-
difluoromethoxy-l-methyl-1H-pyrazol-3-yl)benzoxazole (4)

4.1 N-Pivaloyl—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-dimethylaminopyridine.
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.



40 1H NWR 1H, 6.7 (t, 1H), 3.9 (s, 3H, 3.0 (q, 2H), 1.44
(t, 3H EXSPWFBF?OgO%ré%ar ation of 2-nethyl-4,6-dichloro-7-(4-brono-

2--di f | uor onet hoxy- | - met hyl - 1H- pyrazol - 3-yl ) benzoxazol e (3) 45 PF 0000051260
45 3.1 N-Acetyl -2-bronp-4, 6-di chl or o 3- (4-brono-5-di fl uor omet hoxy- |

met hyl -lH-pyrazioI -3-yl)anilide Ila.8 &l arl y to exanple 1.2 variant A,
5.0 g (0.011 noFyNER ¢GREL35 SHAMInE-$ VS 4 InBle 7r?tiRa/ ¢ Heacded (tm 100 m
of glacial acetli#)agi® (mder Hot hkrdvi(se ©dBitical conditions, and the

di acetyl compound Va.8 initially obtained was then cleaved using 8.5 g

(0. 047 nol ) of 2%@&9%{\%1&%isdéiéﬁ‘ld%t-bag@Leri\H-%-d@@Y@ox%nfegchgx f the

?[n N geH;g aésé 1%@&59% -%9?9%?-?%3%5 Bféaéosre 1), 71 (br. ST 1 H, 6.7

2- Met hyl - 4, 6-di chl or o- 7- (4- br ono- 5-di f | uor onet hoxy- | - net hyl - 15

1H- pyr azol - 3- yllyBefiz bkefz Mo 1) 3pf rrpi ld deoIfa. Hplweref dagsdivee [Lhal® mi of00 ni

of dimethyl sudliftekhylefommamideazndd wilt bf Op@Rdidine0afd admixeld Mathand 0. 22

g (1.5 mmol) of.Ca(4)Br.caeaeldi &g Kuzos herhy eaqdure wis 2Q@aesandl &0dcleodhi s

gave 1.9q of nhe Qer@.quagolé@.ﬁ%olwow& S 3hsDEROMadhed, (§na ktd - 6- 8
3%

(t, 1 H, 3.9 ), 00 25 l'e_4: ) .
2-tert-ButyI-4%@¥5P§%I6¥% g%@%régn%ﬁgfg for 3”%. The reaction mixture

di f | uor omet hoxy2%- GRRFRAEREEHy PR ARSI FEF B Hpea £BF @M tggrephed on

N- Pi val oyl - 2- beékbca, B1di(ENF dPeanes eshphvadetditie] déit onsthowyving

1- met hyl - 1H pyRa2él f Bagunadnplfi benddxaz86e3(4)3.8 g (8.2 mml ) of aniline
| Va. 4, disssolved in 100 m of dichl oronethane, were adm xed with 3.9 g

(49.2 mmol ) of 1y § di talytd nt - di hyd am nopyri di ne.
3.2 g (24.7 my i”%%f‘gﬂ’%?giﬁ‘fgﬁ‘?;‘r?d% i g]nﬁyv'er%gaofﬁédbgg}’drédgw(gé to this
mi xture. The résalfi ng it Or @’ was heated at 400C and stirred until

t hi n-l1 ayer chromat ography (cycl ohexane/ethyl acetate 4/1 v/v) showed no
further ch&¥gBBle The AmMREDNY & 4wt larPub=filugron 7404 20tlaro-of et hyl acetate
and wastd tw SedifiupR@thbxps1-aXhydt it BroprazoydBogh) menzoxacoble agp) once
with 100 mM of saturated NaHCO3 solution, and the organi c phase was dried
over mMagngshUN &L Rl &  pPomb CA- Hiflorolb OSRE AY-3RRY &KV LR8P Rloro-

methoxy-l-methyl-1H-pyrazol-3-yl)aniline IIa.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.5.

lH-NMR (CDCl3) d(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-1H-pyrazol-3-yl)benzoxazole (5)

Reaction of 7.7 g (17.2 mmol) of amide IIa.5 by the procedure
described in 2.3 gave 4.28 g of the benzoxazole (5).
40
lH-NMR (CDCl3) 8(ppm) 7.2 (d, 1 H), 6.8 (t, 1 H), 3.9 (s,
3 H), 2.7 (s, 3 H).

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



et'hyl acet ®Fe odobos/12s00f the resi due obtained after 45 concentrati on gave
1.4 g of the anilide Ila.36. PF 0000051260 46 1H NWVR (CDC13) 6(ppm 7.6
(s, 1 H, 7.2 (br, 1 H, 6.7 (t, 1 H 3.8(s, 3H, 1.4 (s, 9 H. 4.2

" 2-tert-Butyl -4, 6-di chl oro-7-(4-brono- dlfluororrethoxy 5

1- net hyl yrazol | ) benzoxazol e (2.4 mol) of anilide Ila.36
wer e d?lssol Vszlbﬁ tﬂ?xﬁ% %T’Y LA HEeRe I'fbf' °0‘é 8%!01101% (4f-cpye¥et ne and

adni xed wi t h 0328iflyorageihpry- bfmqqhmlﬂwmtarﬁl wersi liset &tla 269 900C f or
10 1.5 h. 0.07 g (0.5 nmmol) of Cu(l)Br was then added, and the m xture was
stirred at 140€.6®rg 2 12 mhBE) r@ﬁG&Heoanmxﬁélrc%mp%ﬁdcmﬁntf&%e@xé}&ﬁ { he
resi due was Chboﬂﬁiﬁ)glro%pﬂﬁdof’ e@a‘h&‘&?o?&‘i n(%‘igog' %ﬁ? i i ptate 4/1

v/v), giving Oggél ca)(‘)ugg 5 ene:z;og)aﬁ 5Zf(§16t ﬁppr’r) 7.5

(s, 1 H, 6.8 o¥yac§§g P Bg e and a
2-Met hyl - 4- chl Fga tchuapnsuryt (qf émdé;nstlzx)lamlnopyrldlne This mixture was
5-di f |.uor onet hBRyted rpdt B Lux wihha s6irBing )fveniéxhzolle (Volabile

N- Acet yl - 2- br onomgerdnter vebe chdmmved3ufidet ledlueed- fiddditeQ- the residue
et hoxy-1b- met hyhs ltdkanr agokin 3rod hnbki &eniil %.cétg!ée SidY leael ¥r :intth ase

preparation prQQ@%s%le s@é@tg@ﬁre%ipth}g‘ﬁidg\ ?tlngn eaFBaE%ﬁ?l (chng under

IVa.1l from exagp react e ["acia
caI

ot herwi se i den _ rea(iffl Fofdicri DATEETE ATRRMS INaEGRp ot tyans
initially obt3PAetFiids OFPENEPausTHY 2 1§ipgadirasity lofomprindnvan69

met hoxi de i n mé® h&ihdl), wgbviligpctly geaftedefuanhei detid aebctibh NRHEDCL3)
8(ppm) 153 (d, wds H)iss6l9e@bin %0, ml b, méthanpl, 3183)g (3194 (fmoB W a2. 2 (s,
3 H). 35 5.2 230&thyhedgrbl ofedthl Y819 od éfcgb@mn %e%t)kygé Ol”r"Ft hoxy-

1-met hyl - 1FLpYﬁé¥KHnd§ %E}Qe %Bhegﬂé) g%é &%E sgirigdg (FanﬂDI) of

amde lIla.5 e proced re
benzoxazol e (%é Aﬁfpaflgl- )%Lg Jp’fﬁur? yafdtheln ﬁfldsgseqtmti’ MY 3.9
(s, 3 H), 2. 7H¢k and trﬁ%ﬁﬁﬂt@ree 'PFE&FarW&ﬁlohnd?aCh case 100 ml of
2- met ho%?rret hylpe'qhx;l}qnm ghofidepr ¢he46ombined organic phases were washed
7- (4- chl or o- 5- dndd wataneohaxly df- wetdy| arkHdeieazeve3Mysh; Henzameazol e (6) PF
0000051260 47 residue obtained after concentration was chromatographed on

silica gel using cyclohexane/ethyl acetate (2/1 v/v). This

gave 3.1 g of the anilide IIa.69.

25
lH-NMR (CDCl3) &(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-1l-methyl-1H-pyrazol-3-yl)benzoxazole (6 )
Reaction of 3.0 g (6.3 mmol) of anilide IIa.69 by the
procedure described in 2.3 gave 0.98 g of the benzoxazole
(6).

35

lH-NMR (CDCl3) &8(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-1H-pyrazol-3-yl)-
benzoxazole (7)

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



6.1 N Met hewy 3riods12dy ono- 4- f 1 uor o- 6- chl oro- 3- (4-chloro

5-di f |l uor onet hoxy- 1- net hyl - 1H pyrazol -3-yl)aniline I1a.69 5.63 g (14 mol)
of- the aniline conmpound IVa.1l fromexanple 5 2.1 in 100 nml of
tetrahydrofuran were adm xed with 3.3; g (42 mml) of pyridine, 1.52 g of
met hoxyacetyl chloride and a catal yt & amount of 4- di met hyl am nopyri di ne.
This mxture waé Inedt WP FeL) ePf | 4nE ICrR-Er R YLy 36 A-aBlaro-The vol atil e
conponent s wer @-teibleeraneddy lr beatdd 1pl Bspyrazolt-Beyl paiiduimel Qdassr iadden up
in 100 nl of etihyEPaxelZitls7andwéte dirsgatived pha9®o wasonasdwed cSHecESEivel y
three tines Wi llniRe@aritrcases 100, 48 noth S¢NddihnaldopRGE, Walh gaturated
agueous ohuti r . e.resulting diace
conpoundl\g\a/a. 69 (%gy% ) %gsbgﬁl% %\é§?eacg% le'rﬁJ 'E”ﬁ%?:t? ﬁehl%egcl:ﬁ%lfg‘pr oduct
15 was di ssol v&d%i i*% V8P FrE’c“rﬁfﬁJol","eﬁ‘.‘B%hfg (3£, YohRptde GPmRoneaRyys hy

wei ght st r engt WeE8| TeTViedo R ndeHi 1aAUREEhBX e SRuLen andet hayrists ileeewasl dexkeand
the m xture wagpsinr2@d mit of odichlicnopethtne e Thds Rohut ildre waisX vagledvas t hen
acidified withwitN HGL sandoaxt n£oH eadt HEEed tdvErs Mgbb)), iahde8Rl £asigud00 m
Ofth2gogﬁﬁry|?BQtSb%éH'é*%ﬁrtQ@hééHggangnoéﬂqgkfﬁgmﬁéfgh Is€ “?Shedd Opfe

Wi o ed_ov.er, n e .residue ined after
concentration %égﬁﬁﬁifﬁﬁég §Pa§%éﬁ'3ﬁub§%?i%%”ﬁ%Fyﬁ%??ﬁf%ﬂﬁffgﬁﬁgdﬁgﬁﬁﬁﬁyI
acetate (2/1 v ? Vs 3‘ §e9%9 2 g of nEheFitilgeCPTREWS I¥S- 1+ NVR
(CDC13) S(ppm= 8.0 (br. s, 1 H, 7.3 (d, 1 H, 6.8 (t, 1H, 41 (s, 2
H, 3.8 (s, 3 M-NMRQCPS13B Mppmp.2.2 (d, 1 H), 4.5 (br. s, 2 H), 4.0 (s,

2- Met hoxysnet hyB- 8y chl or o- 6-fl uoro-7-(4-chloro 30

5-di f I uoronet hoxy- I -met hyl -1 H pyrazol - 3-yl ) benzoxazol e (6) Reaction of 3.0
g (6.3 mol) ,of;_apii thi ogedure described.in, 2. ave 0.98
g of the béﬁ%ogaégf%;ﬁgiigﬁggggﬁifﬁja¥ggE%Erg%ﬂﬁﬁﬁﬁng éh%?ﬂ§59_14F5654%98 (t, 1
H, 4.8 (s, 2 Ff%l uprogethylyl-methyl s IH-pypazogs Ippt kanilipeeplt A5 on of
2-cycl opropyl - 4-chl oro-6-fl uoro- 40

7- (4- chl2®r o- 5- £r gf {4t owmelhydf | thepanylidet qompanot- BVyll) frbmnz ok asnlee (7)
7.1 2- Bronp- 4- tii 896 breit dial 00 omB-o(f4-ddbh D6 orfetivant! 48 ONBiNBE- pyridine. A
1-nethyl - 1H py&azehra3-tilp) 881 4 Lldhdt¥g1 hm oYz i09RQ021LEL 548 (489 Y3086
mol ) of 4-fl UOB?'g@éiyﬁ}%ghﬁééékégufargﬁloride were added. The 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/v).

30 1st Fraction: 1.2 g of diacyl compound Vc.85: lH-NMR (CDClj;)
d(ppm) 7.4 (4, 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 (CDClj)
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.85.



S5-trifluoropethydods EEHY! - | H pyrazol -3-yl)aniline (described in EP-A
0791571) were dissolved in 200 mM of acetic acid and adm xed with 35 g
(0.42 nol) of sodiumacetate. 13.7 g 5 (0.086 nol) of brom ne were added
dropwise to this mxture. The m xturg was stirred overnight, the volatile

conponents _were renoved under reduce 9pressure and the residue was taken

up in 200 n-of2HYCAPBF Rt tnt@ LoThT & KI31050rdn ( fvezh heaohbdtr if kuer2-N aqueous
NaOH and dri ed mardyw 1vl St hynd B-hprazsi-duel)lbenboxdzode 4fy er concentrati on
of the solution was chromatographed on silica gel using cycl ohexane/ethyl

?(C::(E)tc ?g )e Sé4/ﬁ) \é.W)%gﬁ]Tblﬁ rﬁ?ﬂ% pXr) ?h@faﬁihazqte' &k@hwmﬂng%% L i%;bg'\%ﬁi
pp : " . (s H .. 7.
N- Cycl opropyl ¢ ftgor%yg?zls-l]brlorrrrno- iQE Q%CF O%Sgllcﬁlf%?%r-jf?lg%- gﬁf%r%q%"l@ed with
5-trifluoromet %I - RO LR BRSO They PIETIYS ¢85 FEIBEDE298°¢ £9F mol )
of the aniline £d&madAdo 1k .9 (Pr8nTmol) R Bu(H) B stagetihen adbed, ehd the
di chl or onet hananiztdre was dfeapedi Wit stArripgt ait al4dep 66r 4 h. The
4- di met hyl am no@acidonembtchre. fag ¢dndernraked Md CHELRARESPAREAT BRNY!
chiori degere addede Ibe v otioUbgetGifexatle/Ef1 [Mackiel nfild Waed 11 1My 100 m
of water and exfd $ﬁgegelg§r%gagro§g ?17 BS wth 1n eaceh case of

€ Co org

di chl or onet hane. I'ne nic phases were dried over \gpSM and
chromat ogr aphed on silica gel using cycl ohexane/ethyl acetate (4/1 v/v).
30 1st Fracti onH-¥MB (FRFL3di dREM compolthd VE)854 - IHNVR HEDCGAS) (16( ppn) 7. 4
(d, 1 H, 4.1 (sH)3 H4-2.21 (o 42HH), 1.2 (m 4 H), 0.9 (m 4 H. 2nd
Fractionms50.8 g of nonoacylanilide Ilc.85: 1H NWR (CDC13) 35 6(ppm 7.3

(T ﬁ é Wylbx%mb@é-%.si}’rje : atﬂoé_&s,zl-?isbﬁsroayzlg.‘;(r.gm?}orbh 1. |2-0-8 gm h4 H) .
e di acyl conpol .85, W sol.ved-in of, ne __.an e
solution was a m'lf%g §\/| t h(%%%l k? %0%%%11\%?%1% }/ ls{"?éﬁ'ﬁms&ﬁﬁﬁ?{'

met hoxi de sol ut™ PREPRAAPA[0(F) and stirred for 2 h. The sol ution was
then adm xed with 100 m of nmethylene chloride and adjusted to pH 1 using
10% st r e?@ytth 1 Myrdsophdpy Iaarkong] - 2l drioe 4 o £ avr as-6pla erave®s- (Iepaleted of .

The residue obtsaitiedladtdte thfyY - Donet Y 1-@ AOEHFa A1 13091 $oh MEle 45c WP
conbined with fraction 1. This gave 2 g of the title conpound Ilc.85. PF

0000051260 49 3.2:LvcC r | z4-chl oro-6-fl uoro-7-(4-chlorqg-5-trjfluoro
met hyl - 1- met hy|T}f#%§%245%§3§¥2%Iecn‘gir(;’xg’%gl 3 ‘,L/f}red,fm’(‘ Gépotind 20é.
using the preparation procedure given in example 7.2.

25
lH-NMR (CDCl3) &(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.l7 using the
preparation procedure given in example 7.3.

35 lH-NMR (CDCls) d(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-fluoro-7-(4-chloro-
5-trifluoromethyl-l-methyl-1H-pyrazol-3-yl)benzoxazole (9)
40
9.1 N-Acetyl-2-bromo-4-fluoro-6-chloro-3-(4-chloro-
5-trifluoromethyl-l-methyl-1H-pyrazol-3-yl)anilide IIc.5

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



g (4.2 ppdoogdsidgpanilide 11c.85 fromstep 7.2 in 20 M 5 of
d| methylformamde and 2 m of pyridine were adm xed with 0.5 g (5 mmol) of
KHCG3. The m xture was stirred at 90C for 2 h, and 0.14 g (0.9 mmvl) of
Cu(l)Br was then added, and the m'xtHre was heated with stirring at 140C

for 4 h. The reactlon m xture was coR@entrated and chromat ographed on 10

si1ica gel usin§-PBYR| RSlaned @)l 7adet@t & HIhi 3- fatkr 151 § Hbf 4.He (s,
benzoxazol e (7). HilHAMR (sGDG1B)-S(ppm 7.2 (d, 1 H), 4.1 (s, 3 H, 2.2 (m
1H, 1.4-1.2 (m 4 H. 15 Exanple 8: Preparation of 2-isopropyl-4-chloro-

6-f 1 uoro- 794 czhhemyii-udhfllo&leteﬂﬁmo b= Bl 6 dFsRY 22 Bl sromethyl -
3-yl ) benzpxazol,e

N- | sopr opyl car bony? 3éfbror§?§rjf‘z$)f'uo_r )genﬁfné?%c’]f ((L?)chl or o-
5-trifluoronethyl-1-nethyl-1H pyrazol-3-yl)anilide Ilc.17 The title
compound || c. 1 PERESXpFRNsaPeifafr BRERAPFo fHEM | aamppunds L fg- 5 hesipgephe at i on
procedur e gi vemreparxbingl @roceduls dikieNVEn (€SR@RAe 6(ppm) 7.3 (d, 1 H), 7.1
(br. s, 1 H, 41 (s, 3H, 2.7 (septett, 1 H, 1.3 (d, 6 H). 82

2Isoproml-4czﬁL@,1i}@ huor 45¢chl Qf 045yt ri f1uoromgt hyl -
1-nmet hyl - 1H py |_3&>ﬁc)lggn§%)(é“§0|—"e@(% %eﬁt%oxézicj)l e m§ HZ prepa{réd from
conpound 1 1c. 1 u ing the preparation procedure glven in exanple 7.3. 35
1H NWVR (CDC13) 8(ppm 72'§Ld 1H, 41 (s, 3H, 3.3 (septett, 1 H, 1.3
(d, 6 H. E%&%F%t@n Pxapatat fon éﬁbzom@t%ﬁMCbh¢mﬂlﬂ4Fbum@—7 (4-chl oro-
5-trifl uor Grdt hiotomethbyy - 1+hehhydz0H-RBysd 2dlenzoXx pamilened) 40 9.1

N- Acet yl¥52- br onp- 4- f | uor o- 6- chl or o- 3- (4- chl or o-

I5I 1(::“5]: \l/v;gr Oggt 2?"1‘3& B o b YL &ro 3¥? %Arﬂod% hg.fll?or;gri‘\%t ?1%%' er ggrerga;"gd
given in egarrgl e?7mg£19g":01818§8 g%%%%‘é’é’%#&ﬂﬁ?%@&lgf ‘g(;ﬁbﬁ?‘a*?p 21 H),
7.1 (br. s, 1 H) VYaj Rreraredzajsernsatively Boproagdure
2- Met hyl - 4-chl or 8+ 8= ‘HMD?A6ﬂ5t¢ﬂﬁiru@rsmﬂliiqudr0ﬁbhhy+
51- net hy20 1H pyr dHebyradl-3epi pheradne (9)in@ettmoxgnohes S wrguphepar ed from
conpound Ilc.5 ugesgriei bepeeparati on procedure given in exanple 7.3.
1H NWR (CDC13) S(ppm 7.2 (d, 1 H, 4.1 (s, 3 H, 2.6 (s,
10.1 2,4-Dichloro-5-(5-difluoromethoxy-1-methyl-1H~pyrazol-
3-yl)nitrobenzene
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 yellow
solid of melting point 134-137°C.
35
lH-NMR (CDCl3;) &(ppm) 8.4 (s, 1H), 7.6 (s, 1H), 6.6 (t, 1H),
6.4 (s, 1H), 3.8 (s, 3H).

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

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

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



3°H). Preparaigoodosi2ge € for 2-brono-4, 6-dichl oro-3-(4-brono-

155-di f | uor onet hoxy- I - nmet hyl - 1H pyrazol -3-yl)aniline The

2--br ono- 4, 6-di chl or o- 3- (4- br ono- 5- di f | uor onet hoxy-

1- met hyl - 1H pyrazol -3-yl)aniline | Va.541 used in exanple 1.2 Owas prepared
aIternativertoErocedure 1.1 from . _ ' _
1,-3- di chl or o- 4- ( 51@F§ 1o nBhh obkiAtraket Hes -driigdy s dng| nBngs)iibangehiatesi ng
the synthesis sedbénthen @vadesaredhed deyness. This gave 1.3 g of the

2, 4- Di chl or o- 5- ( 8rdi fdeuor onet hoxy- 1 - net hyl -1 H pyrazol - 253-yl) nitrobenzene
3.0 g (10.2 mmol ) of 1, 3-dichloro-4-(5-difluoronethoxy-

1- met hyl <1H pyr azolng:- z re di.ssolved,.in 10_m of_ QOconcentrated
sul furiycsaci Sy Aflp_cl){l'M%, )(giiﬂg ?ﬁsgr;rbﬁ_)—]'gf (?Og%%)gt r%éﬁgfﬁ’ mHri &-4cl¥ was
added dropwi se, ant E”'ne.l Rt uf®® mets 8t h&n ¥hrred at OTC-100C for 1 h. The
reaction m xture was then poured onto ice and the precipitate was 5filtered
of f with sl€t3 on?-Beasiced , ¢+t hchlit-ox3 - 05 -diaft lerorandt hisxed.-mEhglgave 3. 24 g

of the nitrobenzemepyanzalyslyDyarsqling ofael ting point 134-137C. 1H NMR
(CDC13) 16(ppm) 8.4 (s, 1H), 7“6 (s, 1H), 6.|6 (t,hllH),H6.4 (s,llH), 3.8 (s,
3H). 10. 22, 4-Di chl oror 5 (5-dj r t hoxy-1| - - razol -
45%-y| )aniline 1i1 5‘-9 ‘%g é‘&%\% #%f'qg?ﬁghdf%%ﬂ'égggsg %i."cﬂr?’%/"ﬁBPB’fﬁéT hoxy-
51- net hyl - 1H pyr%‘z‘%ﬂ%- SyEi AR YTAASdnZeRe) e i 8881 Yt 9 28 WKt of 50
of tetrahydrof ur$ffig¥d asetate gfensed Rahbrllah¢hadaed eth MOOhmd of aflaRdney
ni ckel . The mi xtagetigagcsdi ramtl 0a93r gons temmelyt of contnd@e RagagRicdr essur e
of 0.3 bar of hydragdsef at dodn &léglpbh@iihxféJ tméegeaél.ritalﬁ]g&tiEEuP@%t%ﬁlZGO 51
ki esel guhr. The $iiireat 8viasighd aiaUshd JBRQRASL MR SUIAtl & etttk
evaporated to dryne -elhﬁé ’??é{/t% é.jegegaf?fj tas%e a‘%ﬁl r]j% E EP- byFEDC13)
8(ppm) 7.4-7.1 (m. ﬁ}‘,te. EOLRpE 6. 4 (€, FHyehy, rOT 24 P¥3. 8 (s,
3H). 10.3 2-Bront=# 6. GFERPEL-2SNEBYE| 39didiohsdFo%iAe S BRYPD until
1H pyr azol - 3-y| )3ftTiede Tha orgpmic phase wvasndrjedfover magnesium sulfate
2, 4- di cRPor o- 5- (&rdlicbohgentratdtox This - gateh\ll. 315 of ramolandiyhe anid.isnerpad 2. 4
g (29 mmol ) of product that was obtained was identical to the compound

obtained according to example 1.1.

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



sodi um acetpyt §yoMygs12gg i ally charged in 100 M of glacial acetic acid,
and 0.93 g (5.6 mol ) of brom ne was added 15 dropwi se at room tenperature.
The reaction mxture was stirred overni ght and then concentrated, and the
"residue was taken up in toluene and shed with 50 m of 5%by weight
strength aqueous_sodi um hydroxi de soltfion until neutral. The organic
phase was drPBEPbreddghesthfn tasts spatatnansd ac A RN ROEAOL THO S gave 1.3 g
of the ani ltirreth&st 4 ThEhepppiaahicin rhte fwas thiet posedemagyendent reimeng t he
conpound ehkaBbell aefoadsnghd 0 exanple 1.1. Use exanples 25 The

her bi ci dal activity of the conpounds Il, 1V and V was denonstrated by

greenhou hg Itur 0 alners us wer e .pl | C_pots
cont ai ni fig L 99&1‘%‘" ik v@ soibs: LA Varbo Rer RraB-28% e

substr at e. e?'ﬁepet ?‘B?ﬁ BT stk %ﬁé?é?el?/”lfld‘rg Ehin
speci es. Fé}l’-thet’iﬂ' PIEREP geeRD tendadmemnd thedrazesmanssompothels, which had
been suspenddividualmireatinents wasaeealuaweyd applied directly 35 after

sowi ng by neans of finely distributing nozzles. The containers were

irrigat e §8etLyalAoa LS &?HﬁI‘eB%hQ%&% agggéow f}%ﬂ ﬁupéef’dbe“tl

covered wit as hgod untl | r oot eg Thi s
cover caus gah%%}é%ﬁ&%gng& {Itglﬁ a??’ne’t ésf g%{)es eaﬁrggglqrh.og RS
adversel y 633 f‘étlet SPoEE- ‘Fﬁ%""%?ctpia%sco?‘l%&nd@a“FOW de@age st Ol rASTEACe
treat ment, CPRESE &f gFPHERs were first grown to a height of 3 to 15 cm
depending on the plant form and only then treated with the active
conpounds whecpldrad heea #H tespeBEfRoWe @Rpksihd Ml Warvatsipoded okhi S
purpose, tRBet £5i10WANGNESedEIEL €i ther sown directly and grovvn in the sane
containers, or they were first grown separately as seedlings and PF
0000051260 52 transplanted into the test containers a few days prior to

treat nent. Blgyaelagghécatl on @&gnc;,p hamB€ POST-Eenergerce treatment— was—$l. 3

g Of a. S./ Daoanondi no o e—Sshecl-as t hn n| ants were J(pn'r at 10-?')0C

\J [=4>3 SASR R A=) “U T oo

or  20- 200 2MARE test period \é"i‘(]t‘(,fr‘?déﬁaéver 2 to 4 weeks. During this t[ne,
the plant s|awrae. t ended, and|ldmd rs-geapoesse to the 1ndivi dual treat ment s

was eval uafgFghpr 10 THE eVdi U%Aﬁbfl‘g& f;é écu out—ustng—a—scatre—f+rom6— o

100. 100 feans—no-enelrgence S Qr rnnnlptp destruction ofl at
| east the EHO¥& ground part $9iafid f@"ﬁéahs no damage, or nor mal

25 Compounds that were examined:

F Cl
OCHF,
= ITa,17: X=Br, Z=C(O)CH(CHj3):
Cl \ IVa.l: X=Br, Z=H
//N\ F i . - =
30 N CH; or comparison: X = Z = H
Z—NH X

At application rates of 31.3 g/ha, the compounds [sic] No. IIa.l7
35 shows very good herbicidal post-emergence activity against AMARE
and CHEAL.

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.



course of GOWMdboosr 2l Pl ants used in the greenhouse experiments were
conposed of the foI | om ng species: 20 Bayer codeComon nane AMAREvel vet

| eaf CHEALI anb' s-quarters BRAPLnarmal ade grass | SETFAgi ant foxtail 25
Compounds that were exam ned: F C Cé 30 Z- NH X Ila.17: X=Br,
Z=C(OCH(CH3)2 1IVa.l: X=Br, Z=H For 8rrparison: X =2Z=HAt application
rates of 3Pe§l§7:ﬁ%tt/qelﬁf€lééﬁﬁoﬂ%ﬂ§’l[t§ “c] No. Ila. 17 35 shows very good
her bi ci dal post-energence activity against AMARE and CHEAL. At application
rates of 3IThd géba,pldirscaspounsie ysualy NottdnV/gllhntsSheih oLy UeSEks

her bi ci dal (maﬁo@m&?ﬁ@@oasslwl@ﬁ adal Bsdn AYRRE: ufle LrEAennBRAPL and SETFA
and, at appl1,Gatig f@eel%tgte éi;%th Bic é&?‘% éé{ggg Ct 'n‘l“ﬁ agai nst
Pl

BRAPL an ver gail ns a p i cation

rates of 3fe¥ G?ﬁ‘éurear?c? 23 GhpTEa¥PBRI r%&t&"noi’l%t% "ff/rﬁasu‘l’h%c%ﬁar ative
compound £RHed trRASMenEr BP chwiot{c PPt Widdnians AABRARL PaREaSETIA ©fan t he
45 conpoundheVact ivePddpo068 1260 1DesircTumt ¥ defichi additaicin wift 9. 158 blkhe t est

pl ants usedreWghe, Viouug oat tRe @it minthre f G al eaves alcehbhogtnsativkedons)
ﬁ’{]'m cgl P;\betz@%Rgfmfu%@r ogr@@s‘sh%‘:@?é &égwstcm)g%irﬁr eﬂr@L Mgg@% {ggﬁpglegln tcs
wer e subj eg'tae £ o&?]?/ ‘ﬁ%{ g’rgts é)gcr’%‘ﬁertzﬁe%? orn gg

ous

5 S
prepar at i oft" ert leavEeSes ‘ﬁﬁd%(‘}hﬁ%eirfeotofl %f‘l’h(%lpﬁ‘ éBdP?‘l'ct%‘tof 0. 15%
by wei ght ¥eBgseégtermined . sPhayuniireated, coftplf alaytsldishobteshoxyamat e 10
( PLURAFAC llea¥O8todickBASEcAKt i engesel | schaft)). The anmount of water applied
was 1 OOk 1/ ha (converted). After 13 days, the nunber of |eaves shed and
the degree of defoliation in percent were determ ned. The untreated
control plants did not show any

20
25
30
35
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45



leaf attacled Yodoosh2ed 25 30 35 40 45 PF 0000051260 54 W claim 1. A
process for preparing 7-(pyrazol-3-yl)benzoxazoles of the 5 formula I 10
NX O 15 (I) R6 in which the variables Rl - R6 are as defined below. Rl is
hydr ogen, Cl-C4-al kyl or Cl-CA-hanaIEE 20 R2 is cyano, Cl-C4-alkyl,

Cl- C4- hal oal kyl, C1-C4-al koxy, Cl1-C47hal oal koxy, Cl-C4-alkylthio,

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

Cl- C4- al kyMeucai®yi or Cl- C4-hal oal kyl sul fonyl; 25 R3 is hydrogen, hal ogen,
cyano, Cl-C4-al kyl or Cl-C4-haloalkyl; R4 is halogen; 30 R5 is fluorine,
chlorine or.cyangro&fsd sd¥y gregerind - 9&5&1 3- !

C2- C6- al kenyl 09 :paloa?keﬁyl é: ggy 9&7@@n@@4§¥3ﬂ&% of the

Cl- C4- al koxy- Cl A3 al kyl, Ci1-C4- cyanoalkyl 35 Cl C4- al kyl t hi o- C1- C4- al kyl
(Cl1l- C4- al koxy) car bonyl - Cl C4- al kyl, C3- CB-cycIoaIkyI

C3- CB-cycl oal kyl - C1- C4- al kyl , C3- ﬁBIGycIoaIkonxy Cl- C4- al kyl, phenyl,
phenyl - C1- C4-al kyl, 4- to 7-nenber écyclyl or 40

het er ocycl yl - C1- C4- al kyl , wher oal kyl, phenyl and heterocyclyl
ring camgoe unsubstituted &P ne, two or three substituents

sel ected i ndependently of one t hely"fromit he group conéF%ting of cyano,
nitro, amno, hydroxyl, carboxgyl,ohalogen, Cl-C4-alkyl, 45

Cl- C4- hal oal kyl , Cl1-C4-al koxy, ¢ C4- hal oal koxy, Cl-C4-al kylthio;

R6
15
in which the variables R! - R6 are as defined below:

Rl is hydrogen, C;-C4-alkyl or C;-Cs-haloalkyl;

20 R2 is cyano, C;-Cg4-alkyl, Ci1-C4-haloalkyl, C;-Csg-alkoxy,
Ci1-C4-haloalkoxy, C;-Cg~-alkylthio, C;-C4~haloalkylthio,
C1-C4=alkylsulfinyl, C;-C4-haloalkylsulfinyl,
C1~-C4-alkylsulfonyl or C;-Cs-haloalkylsulfonyl;

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

R4 is halogen;
30 R> is fluorine, chlorine or cyano;

Ré is hydrogen, C;-Cg-alkyl, C;-Cg-haloalkyl, C,-Cg-alkenyl,
C,-Cg-haloalkenyl, C;-Cg-alkynyl,
C;~C4-alkoxy-C;-C4-alkyl, C;-Cy-cyanocalkyl,

35 C1-Cy-alkylthio-C;-Cy-alkyl,
(C1-C4-alkoxy)carbonyl-C;-C4-alkyl, C3-Cg-cycloalkyl,
C3-Cg-cycloalkyl-C;-Cg-alkyl,
C3-Cg-cycloalkyloxy-C;-C4-alkyl, phenyl,
phenyl-C;-C4-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 independently of
one another from the group consisting of cyano, nitro,
amino, hydroxyl, carboxyl, halogen, C;-C4-alkyl,

45 Ci1-C4-haloalkyl, C;-Cs-alkoxy, C;-Cs-haloalkoxy,
C;-C4-alkylthio;



~ PE 0000051260 ddooodizdp conpri ses reacting a 2-hal o-3-(pyrazol -3-yl)anilide
of the formula Il 5 R6 10 RS G NH 11 0 X in which the variables Rl - R6
are as defined above and x is bromne or iodine in the presence of a
“transition nmetal conpound of subgrou VIIa VI IIa or I'b of the Periodic
Tabl e 15 of thehEI Errents and a base to % ound_of the formula 1.
2.- A process a¥ ¢fai RIS ﬁFﬁ?ﬁln% ef’ﬁl? tﬁﬁ‘%f’%f%ﬂlﬁétn&llld%cﬁ]fpound
is sel ected frdket AerBokhddnds of copper, manganese, 20 palladium cobalt
and nickel. 3. A process as clained in claim2, wherein the transition
nmetal conpound is selected from gapper (1) corrpounds 25 4. A process as
claimed ign any of the preceding cjfains, w¥erein the nolar ratio of
transition metal to the conmpoupdl| yseg is in the range from0.05:1 to
1:1. 5. A process as cl ai e ) he preceding clains, wherein 30

t he base is selected frggmthe ~agi des, hydrides,(Imydroxi des,

bi carbonat es and carbonabeg _ofy metal s and of alkaline earth netals.
6. A process as clained |n||any of the preceding clains, wherein 35 an at

| east equo nol ar anount of lwase, based on the conpound 11, is enployed. 7.
A process as cl ai med in any of the preceding clains, V\,herei n the
conver si on of d into_c ynd is carried out 40 in a polar
aprotic sol veng;?ln%il Vel Varl?%r%?%m@réﬁ HE §6|%Iﬂ‘t“%%_sa§81'%a@dxr ~&m t he
group consi sti RgeBEe f PFoFPmtrﬁeerEDR}FS‘? ofi RetryPs ktilomomesel ( DVBO) ,

N- et hyl pyr r ol ic@BReuidIvE) suRgrpel ridtley| ¥EEIammdb( DR he Proebdnc tTddle,
propi onit5il e, ofytheli BleenendsdangtHadie- tor gikke tar icempylene fgkye o Srmnd

m xtures thereqf,. PF 0000051260 56 8. A process as clainmed in claim1,
wherein a conmpound Il is

2. A process as claimed in claim 1, wherein the transition metal
compound is selected from the compounds of copper, manganese,
20 palladium, cobalt and nickel.

3. A process as claimed in claim 2, wherein the transition metal
compound is selected from copper(I) compounds.

25 4. A process as claimed in any of the preceding claims, wherein
the molar ratio of transition metal to the compound II used
is in the range from 0.05:1 to 1:1.

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

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

7. A process as claimed in any of the preceding claims, wherein

the conversion of compound II into compound I is carried out

40 in a polar aprotic solvent or solvent mixture, where the
solvent is selected from the group consisting of
dimethylformamide (DMF), dimethyl sulfoxide (DMSO),
N-methylpyrrolidone (NMP), N,N-dimethylacetamide (DMA),
acetonitrile, propionitrile, pyridine and dimethyldi- or

45 triethylene glycols and mixtures thereof.



“reacted i npghigolpoigsa¢d i ables RL - R6 are as defined below Rl is

hydr ogen, nmethyl or ethyl; 5 10 35 R2 is cyano, difl uoronethoxy,
trifluoromethoxy or nethylsulfonyl; R3 is halogen; R4 is halogen; RS is
fluorine, chlorine or cyano; 15 R6 is Eydrogen Cl- C4- al kyl ,

Cl- C4- hal oal kyl, C2-C4-al kenyl| (i hal oal kenyl , C2- C4- al kynyl ,

Ct- C4- al kofy- C& BAORIG 125 Cé&lf@é aﬂnké% §éBr borereinca-qampgaund I is

C3- C8- cycl oaI kypactesh.- J@W@yého@hﬂward;ﬁbms Rk yl RS prrnls, defined below:
phenyl - C1- C4- al kyl, 20 4- to 7-nmenbered heter ocycIyI or

het er ocycl yl - Cki C41igl kydrogaaer ﬂeﬂl;fl Riee¢hyiing, the cycloal kyl ring and
the heterocyclyl ring can be unsubstituted or may carry one or two

substituents, elected fro cons of ¢ ano halogen 25
Cl- C4- al kyl , ci‘§c34 Ral 02 ’}q{y:a] %R'&‘D%T“%oﬂ'ko{k ]él%rﬂmﬁ% Pras clained in
claim 1, which addPEFBHEY 9lforBkpri ses the foI | owi ng process steps for
preparing the conpound I1: 30 i. halogenation of a 3-(pyrazol-3-yl)aniline
of the formul ar3l| isH2NoHent;o gi ve a 2- hal o- 3-(pyrazol -3-yl)aniline of the
forrrulaloIV 45 PF 0000051260 5 H2N X (1V) ii. reaction of the

3- hal 0-2- (pyraggl - 2 \/ll I|ne IV with an acylating agent of the fornula

R6-C(O-Y, in whic 57710 | eavi ng group, to give an anilide of the

formula Il and/or a di acyl conpound of the fornmula V 15 (V) 20 25
is fluorine, chlorine or cyano;

15 R6 is hydrogen, C;-C4-alkyl, C;-Cg4-haloalkyl, Cy-C4-alkenyl,
Cz2-C4-haloalkenyl, C;-Cy~alkynyl,
C;-C4-alkoxy-C;-Cy-alkyl,
C1-C4-alkoxycarbonyl-C;-C4~alkyl, C3-Cg-cycloalkyl,
C3-Cg-cycloalkyl-C;~Cs~alkyl, phenyl, phenyl-C;-Cy-alkyl,

20 4- to 7-membered heterocyclyl or
heterocyclyl-C;-C4-alkyl, where the phenyl ring, the
cycloalkyl ring and the heterocyclyl ring can be
unsubstituted or may carry one or two substituents,
selected from the group consisting of cyano, halogen,

25 C1-C4-alkyl, C;-C4~haloalkyl and C;-Cy-alkoxy.

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

30 i. halogenation of a 3-(pyrazol-3-yl)aniline of the formula
IIT
4 R3
R4 R R?

35 RS =

\

N/N\\Rl (III)

HoN

40

to give a 2-halo-3-(pyrazol-3-yl)aniline of the formula
IV,

45



b i f apEPRydodds1degtial solvolysis of the conmpound V to give the

anilide of the formula Il, where the variables RL - R6 and X in the
conpounds of the fornulae Ill, IV and V are as defined above. 10. A
process as clainmed in claim9, mhereig for preparing 30 conpounds II-Ain
which R3 and X are bromne, in step i Z 3-(pyrazol -3-yl)aniline of the
formula I11-A 35 H2N 40 is brom n&‘e8to gjve a

2- br omo- 3- (4- bronopyrazol -3-yl)- aniline gt the fornmula IV-A 45 PF

0000051260 5 H2N Br (IV-A) W?er: at'ables Rl, R2, R4 and R5 in the
conpounds of the formulae ¥ c\and&_ | Va [sic] are as fined above.
10 11. Agfrocess as clained in g A m 197 whREh additionall& conprises the
foll ow ng process steps for pr,gparkng conpounds II11-A 15 a. nitration of
a 3-(pyrazol - 3-yl )benzene of the formula VI-A 20 (VI -A) in which the
variables Rl, R2, R4 and R5 are as defined above to give a

3- (pyrazol - 3- yliji- 1 reatt bbe nzfertbeVB +hadl artd (ra3fo D2Ny(1YRhi Mind.Tw @dehi & of
Vila [sic] with a megustigs agent b Gie/&Ecdmu3d RE-(NYHazP! rd3whikany|iyeg of
the formga |11-A asa¢hal bug,Ne6! G0 M ab21ide GATRANEO Gy NG OF MUl &
1, 1V or V as def |a§11(39 |rnacé.agcmlg ox?iméj%;'ft% a%l C¢1| tural]y acceptable salts.
40 13. A conpound &s-cPai fed 4R cFa Pf WAF W3V Eri abl es RI-R6 are
as defined below. Rl is hydrogen, nethyl or ethyl;

4 R3
R¢ R R

15 RS =

I \

o] C— RS6
20 I

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

25

where the variables R! - R® and X in the compounds of the
formulae III, IV and V are as defined above.

10. A process as claimed in claim 9, wherein, for preparing
30 compounds II-A in which R3 and X are bromine, in step i a
3-(pyrazol-3-ylj)aniline of the formula III-A,

35 =
RS
(ITI-A)

HoN

40
is brominated to give a 2-bromo-3-~(4-bromopyrazol-3-yl)-
aniline of the formula IV-a,

45



" 45 PF 0000@%1929098128d i s cyano, difluoronethoxy, trifluoromethyl or

nethylsulfonyl; 5 R3is halogen; R4 is halogen; R5 is fluorine, chlorine
cyano; 10 R6 is hydrogen, Cl-C4-al kyl, Cl-C4-hal oal kyl, C2-C4-al kenyl ,

: C2 C4- hal oal kenyl , C2-C4-al kynyl, Cl-C4-al koxy- Cl-C4-al kyl,

Cl- C4- alkoxycarbonyl Cl- C4-al kyl, C3CB-cycl oal kyl ,

C3- C8-cycl oal kyl - C1- C4- al kyl, phengf, Brphenyl - C1- C4-al kyl, 4- to 7-nmenbered

het erocycl yl or 15 heterocyclyl- I, where the phenyl ring, the

cycloal kyl ring and the hetero s@ may be wunsubstituted or [l acuna]

one or two substituents séléct fra ke group con5|st|8g of , cyano,

hal ogen, gCl1- C4-al kyl, C1-CA-hal oa kyllhnd\Ollc4 al koxy. 2 Y7%) A conpound

as clained in cIa|n112 or 13mpm whgeh the variable X is bromne. 15. A

conpound as clainmed in claim12, 13 or 14 in which the 25 variable R2 is

di fl uoronet hoxy. 16. The use of conpounds of the formulae Il, 1V and/or V

and their agrwbetre whe veraskied Rlal RS, & ehdiRfedni thel@impohBdasof the

her bi ci des or formihe deshaceaid prindefiohi pdicon a0k Bk aMd Sined0apdve A

conposi tjigon, conprising a herbicidally effective anount of at Ieast one

conpound of;;the dayda Ll or .V cultu Yy _useful salt of
1, IV or %lés c%alne as Cl%lmeg 85 bﬁ %n%ﬁéiﬁﬁQP i? UId and/ or
solid carrier SSMBMPeS F 8e ing pF%‘é"sﬁs &?@P§uf?’écﬂr§rﬂaﬂ% A met hod for

control ling unG@%P?%ﬁﬂ%alﬁégetatlon whi ch conprises allow ng a
herbicidally effective anount of at |east one conpound of the fornula I,

|V or Vier an 40 agitfadidw alfl ¥ 3s@iyazsals-of)denzehy OFf theas claimed in
claim12 to act onsplmnisSviLReir habitat or on seed. 45

4
R R2
==

R5 \
20 AN (VI-A)

in which the variables R!, R2, R4 and R5 are as defined
above to give a 3-(pyrazol-3-yl)-l-nitrobenzene VII-A and
25
4
R R2
R3 \\
N/N\

(VII-A)
30 R?

b. reaction of VIIa [sic] with a reducing agent to give a
35 3-(pyrazol-3-ylj)aniline of the formula III-A as claimed
in claim 10.

12. A compound of the formula II, IV or V as defined in claim 9
and its agriculturally acceptable salts.
40
13. A compound as claimed in claim 12 in which the variables R1-R6
are as defined below:

Rl is hydrogen, methyl or ethyl;
45
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14.

15.

16.

17.

18.

59
R? is cyano, difluoromethoxy, trifluoromethyl or
methylsulfonyl;

R3 is halogen;
R4 1is halogen;
R> is fluorine, chlorine or cyano;

R6 is hydrogen, C;-Cs-alkyl, C1-C4-haloalkyl, C,-Cy-alkenyl,
C2-Cy-haloalkenyl, C,;-Cy-alkynyl, C;-Cs-alkoxy-
C1-C4-alkyl, C;-Cy-alkoxycarbonyl-C;-Cyz-alkyl,
C3-Cg-cycloalkyl, C3-Cg-cycloalkyl-C;-C4-alkyl, phenyl,
phenyl-C;-C4-alkyl, 4- to 7-membered heterocyclyl or
heterocyclyl-C;-C4-alkyl, where the phenyl ring, the
cycloalkyl ring and the heterocyclyl ring may be
unsubstituted or [lacuna)] one or two substituents
selected from the group consisting of cyano, halogen,
C1-C4~alkyl, C;-Cy-haloalkyl and C;-Cy-alkoxy.

A compound as claimed in claim 12 or 13 in which the variable
X is bromine.

A compound as claimed in claim 12, 13 or 14 in which the
variable R? is difluoromethoxy.

The use of compounds of the formulae II, IV and/or V and
their agriculturally useful salts as claimed in claim 12 as
herbicides or for the desiccation/defoliation of plants.

A composition, comprising 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 12 and at least one inert liquid and/or solid carrier
and, if desired, at least one surfactant.

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 12 to act on plants, their habitat or on seed.



