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00‘50/ 45659 Pyrazol yl benzoyl derivatives The present invention relates to

novel herbicidally active pyra- 5 zolyl benzoyl derivatives, to processes
fof the preparation of the pyrazol yl benzoyl derivatives, to conpositions
conprising them and to the use of these derivatives or conpositions
conprising themfor. controlling weeds. 10 Herbicidally active

pyr azol yl benz ®yiradelylarnzoyd Hevivatdanesdi s- closed in the literature, for
exanple in EP 352543. However, the herbicidal properties of the known

conpounds and 'Itthbfreéél{@rﬁa%ﬁt?Nn R tBE2PS S B@Ebfé‘ida{ﬁlyy asiveimatanry.

15 1t was a h nyen fi
zol yl benzoylns %erl g?d) Réc@él %e&%@ggmeé \c‘fg #f %S%s fggwgﬁ Eg&‘? a%f ttftull S
SRR AR RIS URL LA gocmﬂaé??%am%&saflgt%
fornula | [er@pd2kovkke aisehefsthrte dexAvatiyes £F compesktiqns\camprisiidbgen,
C err]-( err] theky£or GartrplCing ryeedskenyl , C2- C6- al kynyl, 30
Cerr]-Cerr]-al koxy, it bei ng possi bl e for t hese groups to be

UC[nZ;JP]St 'C'E g: }ﬁ%}kagb@ééil %%@ ¥ &5 &y ﬁbééﬁzm 't;&%ﬂvég% Have been dis-
-(Y)[err]-5( O)cﬁgr??Rf%rtr]% ts %‘?%I[ﬁf %%%anmﬁle hRFP 5% is a 5- or

6- menbered heterocyclic saturat ed or unsaturated 35 radi cal which has
one to three [However atihes hesbicidal roperhies rafupheckndwn jqampponnds yand,
sul fur and ni tthejdentelekrascecbyi sropipllantst atechotr eatibsely atd siigcbatypgen,
cyano, nitrgs agroup CO-Rerr], Cerr]-Cerr]-alkyl,

Jerr]- C[err] | kvl r |5 r

derr]- C[err] §§ nox;;? eé% & gr]re ﬁxfmﬁ?‘ug*mn 8 fi cg[“err}’ Iﬁjﬂ{@

al kyl t hi o, T TArR +a h (o2 Q] ﬂovrﬁ?lopﬁﬁ ®unsub- sti tut ed
or substltuted by hal ogen, cyano nitro, Cferr]- C[errg) al kyl or

d err] - err] Weahawe kfgundothpp wﬁ)mjgpbups iehdlevedyby | neyele ppraseirlhen-a
hydr oxyl graguzoyh démweivatitveseof ctheorfivrmaiawhi ch forns a bicyclic system
together with a fused phenyl ring 45 whi ch is unsubstituted or
substituted by hal ogen, cyano, nitro, Clerr]-Clerr]-alkyl or
Cerr]-Cerr]-hal oal kyl or vmth a fQJsed ¢@rbocycle or with a fused second
heterocycle which is 7

Q

I
25

L

where the substituents are as follows:
L,M are hydrogen, C;—-Cg—alkyl, Cr-Cs—alkenyl, Cz-Cs-alkynyl,

30 C;-Cs—alkoxy, it being possible for these groups to be.
unsubstituted or substituted by one to five halogen atoms or
C1-Cs4—~alkoxy or are halogen, cyano, nitro, a gfoup
=(Y¥)n~S(O)nR? or a group —-(¥),—-CO-RE

z is a 5- or 6-membered heterocyclic saturated or unsaturated

35 radical which has one to three hetero atoms selected from the
group consisting of oxygen, sulfur and nitrogen and which is
unsubstituted or substituted by halogen, cyano, nitro, a
group —-CO-R8, C;-C4~alkyl, C;-Cs-haloalkyl, C;-Cg-cycloalkyl,
C,-Cs—alkoxy, C;-Cs—haloalkoxy, C;—-Cs—alkylthio, C3—Cs4-halo-

40 alkylthio, di-C;-C4—alkylamino, by phenyl which is unsub-
stituted or substituted by halogen, cyano, nitro, C;—-Csz-alkyl
or C;—C4—haloalkyl, or by an oxo group which may also be
present as a hydroxyl group in the tautomeric form, or which
forms a bicyclic system together with a fused phenyl ring

45 which is unsubstituted or substituted by halogen, cyano,
nitro, C;-Cs-alkyl or C;-Cs~haloalkyl or with a fused
carbocycle or with a fused second heterocycle which is



0050/ 45659 2 t?r?ssu S%sl su% ed or substituted by hal ogen, cyano, nitro,
Jerr]-derr]-alkyl, di-(Jerr]-(err]-alkylamno, Cerr]-(err]-al koxy,
(err]-Cerr]-haloal koxy or (Jerr]-Cferr]-haloalkyl, Y is Oor NRerr], 5
n «is zero.or 1, m is zero, -1 or 2, R[7err] is C[err] Clerr]-al kyl,
Jerr]-(err]- hal omlsnystbtutﬂ orr papstituter byrhaldgeng] GY#I]IOC[@’ttrpval kyl ,
Jerr]-derr]-hal aar-eytalkglior ai~C-eyralieylaminopr CNRjsealkéXerr], Rerr] is
hydr ogen' or qe”]q%?‘-‘lfdhﬁ'lk&ky &0 ctepHaloniper 1]~ Clerr] - al kyl, Q" is a
pyrazol e ringyf the gall [err] 15 where 20 Rerr] is

derr]- C[err aI ky:'] REerr i s hydrogen, (Jerr]-Cferr]-alkyl or

Cerr]- C[err err] i s hydrogen,

Clerr]-Cerr] J'!al ky‘-lssﬁFFBner ORenyl sul fonyl or al kyl phenyl sut fonyl and 25
which is Iink&l irist Ge—Gs@d&ii ofy—Canblabedlkylobrti MPRBnpounds | which are
custonmary in &§ri cig Cy+€,—-alhyDpuCEE,6haldelifydr, N0} €C-adkexp imiNRERI by

acyl ating 5-hygr ow)gydgg?é@z&l Q%T@{ — a1} lf ormula Ila with a benzoyl
sic C) and subjecting the pyrazole

derivative g{ gibe 4 b
ester for to a rea ra nf .reac n to he conpounds of the
formula lc. 3% 40%sa pyﬁ'g%‘g]/rke4§6§§ 2 [%fer] °§%E¥al t he abovenenti oned
formulae, T is halogen and L, Mand Z are

R2

15 : NL II

where

20 R! is C;~Cs—alkyl,
R2 is hydrogen, C;—Cs—alkyl or C;-Cs-haloalkyl and
R3 is hydrogen, C;-Cs—alkylsulfonyl, phenylsulfonyl or
alkylphenylsulfonyl and

25 which is linked in the 4-position,
and salts of the compounds I which are customary in agriculture.
Compounds of the formula I are obtained by acylating 5-hydroxypy-
30 razoles of the formula IIa with a benzoyl derivative of the for-
mula III CT [sic] = Cl) and subjecting the pyrazole ester formed
to a rearrangement reaction to give the compounds of the formula

Ic.

35
40

45



. . 0050/45659 . .
as:zdescri bed at th’e outset. 20 The first step of the reaction sequence,

nanely the acylation, is carried out in a generally known manner, for
exanpl e by addi ng a benzoyl derivative of the formula Il (T = d) to the
‘'sol.ution or suspension of a 5-hydroxypyré&ole I[la in the presence of an.
‘auxi - liary baserdAJhe reactants and the quxiliary base are expediently 25
enpl oyed in approxijat ¢l y equinolar ano A" sl ight excess of_the
auxiliary base,f(NN£ﬁ;Lnlg 1.2 to 1.5 {iird ent S based o | |, may be
advant ageous in sone ase@® Suitable Ruxil bases are for exanple
tertiary al kyl am nes,grB80 pyridine or alkall tal carbonates, while

met hyl ene chl oride, diethyl ether, toluene or ypthyl acetate can be used as
solvents. During thed@&ddition of the acid chloride, the reaction mxture is
advant ageously cooled to O - 10[err]C, and the mxture is theg stirred at a
hi gher tenperature, for exanple at 25 - 50[err]C, until the 3p reacdion has
ended. Work-upR%s_carried ®t in _the customary nmanner
reaction mpgure ilg puredlinto vater agrRtadmstacted usi

chloride. Aiter the &yc been dried Bnd t He~go )
removed, the crude §-hydroxyp

| e ester can be enployep I nzt he
rearrangenent reactigin Wt hout

rther purifica- tion. Prgpargtion %xanples
for benzoic esters of 5-hydroxypya- zoles can be found, for exanple, in
EP- A- 282 944 or UST3I643 757. 45 The rearrangenent reaction ofcthe

5- hydr oxypygszol e esters which gives the conpounds of the forrmula |I.c [sic]
IS expediently car- ried out at tenperatures from20[err]Cto 40[err]Cin a

solvent and in_t 0050/ 45659, 4_ presence_of an.auxilia bgse w th
the aid of a &?atr‘]ige RISTSRdcaed cfaql}g\“ég?.’ %&a&ggﬁx %’5{ #én?lsaﬂﬁin% 't €an
be used are a@®t BRPEFINRY a%ethg| ¥HSethl ori de, 1, 2-di chl or oet hane, et hyl
acetate or toluene. The preferred solvent is acetonitrile. 5 Suitable
auxiliary lmeaheaftrserdtep pfathy | mdchdsn pydquatice; namelkahe aeydhdtion, is
carbonates, Weaghidd CoiMBnO%EgehdraN v RHbWR | Mdnriti)URbr Ofxdnib1eP by Oad@itg f20! d
excess. The plﬁo%‘h%{;fdd@é&?valt'i@'éyof’% 'fgrﬁui #01@ anpyPte Pleplr bsgﬁ%’icﬁ{“o&e-
Sui tabl e catalygl3,al& DPY SenfQRYdas0RE TSP eha 3 I REBE U Yuni-
acet one cyano- | o .
liary base. The reactants and the auxiliary base are expediently
25 employed in approximately equimolar amounts. A slight excess of
the auxiliary base, for example 1.2 to 1.5 mol equivalents, based

on II, may be advantageous in some cases.

Suitable auxiliary bases are for example tertiary alkylamines,

30 pyridine or alkali metal carbonates, while methylene chloride,
diethyl ether, toluene or ethyl acetate can be used as solvents.
During the addition of .the acid chloride, the reaction mixture is
advantageously cooled to 0 — 10°C, and the mixture is then stirred
‘at a higher temperature, for example at 25 - 50°C, until the

35 reaction has ended.

Work-up is carried out in the customary manner, for example the
reaction mixture is poured into water and extracted using methy-
lene chloride. After the organic phase has been dried and the

40 solvent removed, the crude 5-hydroxypyrazole ester can be
employed in the rearrangement reaction without further purifica-
tion. Preparation examples for benzoic esters of 5-hydroxypyra-
zoles can be found, for example, in EP-A-282 944 or US 4 643 757.

45 The rearrangement reaction of the 5-hydroxypyrazole esters which
" gives the compounds of the formula I.c [sic] is expediently car-
.ried out at temperatures from 20°C to 40°C in a solvent and in the



) : 4 : :
10zhydri n, foro%!;(%/rrp 659|n an anount of 1 to 50, in particular 5 - 50, nol

percent, based on the 5-hydroxypyrazol e ester: Acet one cyanohydrin is
preferably added for exanple in amobunts of 10 nol percent. 15 Exanpl es of
rearrangenents of benzoic esters of 5-hydfoxypyra- zoles are found, for
exanpl e, in EMRIRspagecad aft ayusilisyy base apdivwith thel pid.eh|a syangegom-
therein is potrssidupscoatrilysite Brasplisuwfc sobuvenitse whichi camrke udkd| are he
use of potassidoetonatiibe Ometbglone snlvrdagdrie-hfizhheetethand 0ettyl n

T tndne's e ;*ﬂde%; iy S By et
:Lha ?. X a are e 1 é: 1%
Fri oo roarrangiald BRERS dapboliaPeye ity e s 10 55 seuaggace | o ¢

i s carried outamoynther ciptuprdoy fanrmield eacedsarfiiee Pﬁﬁéeré%fttﬁml#ﬂﬂ Lhét?ei S
acidified wthaia tive—folitramouati df, trsiethydaminéds swiecabhleé dptrlysikoare aci d

or sulfuric acyhnidadcémpoutidst, UsGch Sa)Potask eein f@fan@anpt cactione Gpany- ene
chloride ory@tfpdriaterod & g Mﬁfanmghoaf 1 A& &%l " 2 lpd S 160 6ACS &d

SfLSﬂcf"LSsi’?g& ofel phEEeHE e éo%rgr%w G R S0k ?\%?ﬁ%'?a T

i's precipitat SY2BPREEF IR 148 rﬁﬁetfﬁﬁa 568 ds 501§ XATPLE, 18| ABPYRSK OF oLl appl
usi ng net hyl emmereentei de, dried and subsequently freed fromthe solvent. 35
The 5-hydroxypyrazoles of the formula 11, which are used as starting

material, afs Wegn@f Gark@n éﬂ&ﬁf@%fblﬁeﬂﬁ@f@%ﬁ%rgn@m-ﬂﬁfdr%ﬁyﬁffa- EP-A
240 001 and J §&J%kﬁre%ﬁd 3%5:: Céljeg??ﬁa)mf-a 282 944 qt Us 4 643 787, but

1, 3-Di et hyl - XY rzdels 1}/ et,f é:?s
Benzol ¢ acld ddF JALYVERt RS R 15 o ar?e“BF'eB%F%?Paa P5| PETRI™ 45
Benzoyl hal i d&€&rbepake o0 ‘%Sﬁxaéﬁan‘ﬂpele B‘QﬁzBW U IpStRgE LR CHAR SBoPRUl a | | |
(T = d) are [passapredcyanchydainchakkaen gascieses ine gonnectione wishzthe
aci ds of thao fedminha rédrrfahgemeh} of tdndlhiesters d¥)ocl1bhéRare-1y3-dhénes de.

The benzoi ¢ agiuds 40698 he75)0r Ml 8xahpldsT areCkhow¥rom the literature for the
particularly good suitability of cyanide compounds for a Fries
rearrangement of O-acyl derivatives of 5-hydroxypyrazole.

25 Work-up is carried out in the customary manner, for example the
reaction mixture is acidified with dilute mineral acids, such as
5 % strength hydrochloric acid or sulfuric acid, and the mixture
is extracted for example using methylene chloride or ethyl ace-
tate. For purification, the extract is extracted using cold

30 5-10 % strength alkali metal carbonate solution, the end product
passing over into the aqueous phaée. The product of the formula
Ic is precipitated by acidifying the aqueous solution, or else
reextracted using methylene chloride, dried and subsequently
freed from the solvent.

35 -
The 5-hydroxypyrazoles of the formula II, which are used as
starting material, are known and can be prepared by processes
known per se (cf. EP-A 240 001 and J. Prakt. Chem. 315, 382
(1973)). 1,3-Dimethyl-5-hydroxypyrazole is a commercially

40 available compound.

.Ben201c acid derivatives of the formula IIT can be prepared as
follows:

45 Benzoyl halides, such as, for example, benzoyl chlorides of the
formula III (T = Cl) are prepared in a manner known per se by
reacting the benzoic acids of the formula III (T = OH) with thio-



be&prepared ir?ogq{#g\?ﬁgrmnner fromthe corresponding esters of the fornula

[11 (T = derr]-Cerr]-al koxy) by neans of acid or al kaline hydrolysis. 5
The internmediates of the fornmula Il can be synthesized for exanple in
acecordance with diagrans 2 and 3 by the Pout es descri bed herei nbel ow. 10 _
Di agram 2 [ er mylishJoride. Thesbeljzanic] acids rof dheoformplp XII (T = QH) Can Br,
|, -OS(O) [ errpefFpeepidred GH( &) knwowr masherrfrom the cerfedponding esters of
Cerr]-Cerr] tabkebdmerd rrrB(PH) [BLE]-aliibHe). byhRdshdTdle b&i&loraiRairined L,
M Z are as d%&h?gg}ﬁﬁo.ve. 25 In accordance with this, the aryl hal ogen
conpounds or_ aryls 0- nates IV can be reacted in a manner known per se

with heterodryl stannat es &_{Sti |1 e couplings), heteroaryl boron conpounds
(Suzuki coupl FREsIPERIMRSIEEEE  9F -then EoEBRIR hids caRebt sHinthesdeednfory (cf .,
for exanple, SyAmhieiin pggPrdance yWithydiagedms 20gnd I 1y) the Zoutem presence
of a pall adi udeseribekdlereiabelidéw.on netal catal yst and in the presence or
absence of a base to give the novel conpounds of the general formula I11I.

The benzoi Cloaf)'&g g%ﬁl atives of the formula Il can al so be ob- 35 tained
by reacting sui 2bTe bronine- or iodine-substituted com pounds of the
formula VI Diagram 3 40 [err] 45 VI 0050/ 45659 6 Z[err] is Zor CN, T

is OHor (err]-Cer@-al kgxy and where L and M are as defgned above, 5
wi t h carbon nonoxi de fland ter under elevated pressure in fhe M

T z
+ -al
15 Z-2 —— T
L L
IV v III
T is C;-C4—alkoxy,
20 X is €1, Br, I, -0S8(0)2CF3, —0OS(0).F
al is Sn( C;—-Cs—alkyl)s3, B(OH)2, ZnHal, where Hal is Cl or
Br, and

L, M, Z are as defined above.

25 In accordance with this, the arylhalogen compounds or arylsulfo-
nates IV can be reacted in a manner known per se with heteroaryl
stannates (Stille couplings), heteroaryl boron compounds (Suzuki
couplings) or heteroaryl-zinc compounds (Negishi reaction) v
(cf., for example, Synthesis 1987, 51-53, Synthesis 1992, 413) in

30 the presence of a palladium or nickel transition metal catalyst
and in the presence or absence of a base to give the novel
compounds of the general formula IIXI.

The benzoic acid derivatives of the formula III can also be ob-
35 tained by reacting suitable bromine- or iodine-substituted com-
pounds of the formula VI

Diagram 3
40
: M . _ .
Br,I 21
| CO/TOH > "
catalyst
- L

- 45

VI



pr esence of aopoaqqld'(:?susn‘gr ni ckel , cobalt or rhodiumtransition netal

catal yst and of a base. Pr eferred benzoyl derivatives wthin the scope of
the present in- 10 vention are those of- the fornula IIla [err] 15 in which
T,:L, Mand Z are as follows: 20 T is chlorine, OH or

derr]-Cerr] -2 koxy, is 2 px @err]-Cerr]-alkyl, (err]-Cerr]-al kenyI
Clerr]-derr]-ml kynyl ,isCpar 61 -¢j-€4+a1ldxdg0and C[err] Clerr]-alkylthio,
Clerr]-Cferr]-haloalkyl, Clerr]- C[err] haI oaI koxy,

Cerr]-Cerr] ‘ﬁ@ aLkX %’r CLgr kyI sul fonyl haI ogen, nitro or
cyano, 25 M %Liertr) § err % r.r é es he
derr]-Cerr] wd1 §FooRy E‘,ge? 3 6X9 e,l'e}u gf PISSRUES R
Cerr]- C[err]-RﬁﬁssaFﬂ ,qlg ke oa? rhodlum tran51tlon
Clerr]-Cerr] Maéabk‘]dll}rﬁtoan@[ efrd -bgserr] - al kyl sul fonyl, hal ogen, nitro or
cyano and Z is as defined above. 30 Other preferred benzoyl derivatives

are those of tﬂi%fia@f&&"@eddolﬁ [iéfi\}aégve'anMhﬁh the bcopl 2% thedbPedént in-

foll ows: 4 ey al koxy, L,Mare

Cerr]- C[e(r)]r‘ir aﬁn{%if)ﬁ %féer'ﬂ]%s Og%rfh eny P’ %Ef%ﬁ al ky%yl

Jerr]-Cerr]-al koxy, Cerr]-Cerr -aI kylthro C[err]-C[er-r]-hanaI kyl,
Cerr]-Cerr]-hal oal koxy, ([er-Cerr]-hal oal kyl t hi o,

Cerr]-Cerr]-al kylsulfonyl, hdl ogg itro or cyano and 45 Z- is as

defi ned above. 0050/ 45659 7 Tt gt al ysts nickel, cobalt, IXxbadi um and,
in particulgg, palla- dium can bg pigsent in the formof netals or in the
formof cus- tomary salts, such as in the form of hal ogen conpounds,; e.g.
PdCl [err], RhC[err]. H[err]O acetates, e.g. Pd(OAc)2, cyanides and the
like, 5 at the known val ency | evels. There may al so exi st netal conplexes
with tertiary ighybpahnbs Lk apdald ldne @gr BOkl¢wE: netal carbonyls, e.g.
Cderr](COJerr], N(COJ[err], netal carbonyl conplexes with :

20T is chlorine, OH or C;-Cs-alkoxy,

L is C;-Cg-alkyl, C-Cg-alkenyl, C;-Cg-alkynyl, C;-Cs-alkoxy,
C;-C4-alkylthio, C;-Cs-haloalkyl, C;-Cs-haloalkoxy,
C1-Cs-haloalkylthio, C;-Cs-~alkylsulfonyl, halogen, nitro or
cyano,

25 M is C;-Cg~alkyl, Cy-Cg-alkenyl, Cp-Cg-alkynyl, C;-Cy-alkoxy,
C1-C4-alkylthio, C;-C4-haloalkyl, C;-C4-haloalkoxy,
C;-Cs-haloalkylthio, C;-Cs~-alkylsulfonyl, halogen,'nitro or
cyano and

2z is as defined above.

30

Other preferred benzoyl derivatives are those of the formula IIIb

0
35 T IITb

L

in which T, ., M and 2 are as follows:
40 T is chlorine, OH or C;-Cy—-alkoxy,

' L,M are C;-Cg-alkyl, C—-Cg-alkenyl, Cp—Cg-alkynyl, C;—Cs—alkoxy,
C1—Cq-alkylthio, C;-Cz-haloalkyl, C;—C4~haloalkoxy,
Ci—C4-haloalkylthio, C;—~Cy—alkylsulfonyl, halogen, nitro or
cyano and

45 2 .1s as defined above.



tectiary phos&%sr?p!s?‘,ssé.gg. (PPh3)2Ni (CO 2, or transition netal salts
conplexed with tertiary phosphines. The | astnenti oned 10 enbodi nent is
particularly preferred when palladiumis used as the catalyst. The nature
of =t he phosphine ligands varies widely. For exanple, they nay be
represent ed byheheatalyshni mgckel mdabaltibrhodium and, in particular, palla-
[err] where ndiemptésn thee peBORE Sinl thd, £3rmro#! meitdlsher riadithel fobh esfl Jouko
2[14 a]r ec|[ ow ]m%bﬁﬁk' ada M, 9thﬁ' &y |1n &ne- f&rﬁé&ﬂ h@P.Saéﬂx @Anl@blundér yd.g.20 ;
err err aé]ﬁ
exanpl e, g;tP?EFh 3]8'59 ES@ VGgrfatéb' ° &)"ﬁ {‘%d ungugs%;;‘gtkg
shenyl | athshe gy ers Dy, e e i M RE Soesde
their i nert b@iED| bR b iRy @BosPRInaEHBRGRL 3kK¥In cRERERY b Meéad erhrnylgken
i nto account, et.lge €IC0) kL (LD, , emdralc icagbahyl i compile@esrgith ¢ radi cal s,
such as d err jkeCkeary pidephines) cald, (2pBs) ML) ,, oaf koxybiting sekal such
ﬁ:t gloo(;'r goov'sﬁ‘i@ﬁr@o Teked' Q5B ¥UMi8ryap h@éﬂiﬁlrﬂes”ﬁi‘ﬁé 1@&&%&%@@” hgen
such as C[enirryr)]% er ri-allks i’a"gtlcf?%qﬁllg’ Eggk%ﬁl hqsegth%f g‘lgxes can%
prepared in a‘BEnfidk g nireg Qf E?ﬁn&ﬂg N§e {:??‘H’éd PRiefgvidely.
document s nenfpﬁnélﬂaleﬂlqrhéhgmma!séte repressatns &y the following fermulag: may
be customary commer- cially available netal salts, such as PdC [err] or
Pd(OCOCH err])[err], and (1%? t he phosphine, e.g. P(C[err]H[err])[err]lj
P(n-Clerr]Hgerr])3, P(;HE r](C[err]H[err])[errliLs.L
1, 2- bls(dlphenylphogphrﬂ6} t hane, s added. ThquHWUﬁ%unﬁ)ghUsﬁ pased
on the transition neté?‘maaconven- tionally 0%67 20, in particul a Rb lto
10, nol equival ents, par- 40 ticularly preferably 1 to 5 nol equival ents.
The anount of wheaesh tdenetest the inumherscilit2ca orOf andrehe radisals Rhiotet
for exanpl e fRdMdrel lbo-kdlemilr-waight talkyllar elgt ac;5Copahylnaaeglpn t he
starting nageekchat,dikyMatyl) & hgerbeﬁzyp,e(bt@neftaylféflmlakyre&qqnas, for
0050/ 45659 8 LQaphfP A Haph! ﬁéme%ﬂg& ang '+£ef(e¥a51 ﬁéﬁtﬁ%@&t&o” i.s

car- ried out a n t ampunt s, of
wat er, based oﬁg%lﬁgtc‘i t%[%'l R erﬁ’z%(eﬂ esscf‘gggf‘{é%tm%tbgr "é’éhed within
a broad range and only thelr inert behavior towards the carboxyl-
ation reaction needs to be taken into account, the substituents
25 embracing all inert C-organic radicals, such as C;-Cg-alkyl
radicals, e.g. methyl, carboxyl radicals, such as COOH, COOM
(where M is, for example, an alkali metal, alkaline earth metal
or ammonium salt), or C-organic radicals which are bonded via
oxygen, such as Cj-Cg-alkoxy radicals.
30 :
The phosphine complexes can be prepared in a manne:'known per se,
for example as described in the documents mentioned at the out- -
set. For example, the starting material may be customary commer-
cially available metal salts, such as PdCl; or Pd(OCOCH3)2, and
35 the phosphine, e.g. P(CgHs5)3, P(n-CyqHg)3, PCH3(Cg¢Hs5)y oOr
1,2-bis(diphenylphosphino)ethane, is added.

The amount of phosphine based on the transition metal is conven-
tionally 0 to 20, in particular 0.1 to 10, mol equivalents, par-
40 ticularly preferably 1 to 5 mol equivalents.

The amount of transition metal is not critical. Of course, a
small amount, for example from 0.1 to 10 mol%, in particular 1 to
5 mol%, based on the starting material VI, will rather be used

45 for financial reasons.



si gul t aneousl| ;903P£353§t9 as the solvent, i.e. the maxi mum anount 5 i s not

critical. However, depending on the starting materials and the catal ysts
used, it nmay al so be advantageous to use a different inert sol- vent or the
base used for the carboxyl ation reaction8s the 10 sol vent instead of the
reactant. Sui Pabbrepars ttheobenznir acddsolT®nkTs =c0B) onthey regetéam bisWaari on
reactions, sucledsodry drsingr barison enopoxidé ueme atx jeasie edwinaler @panirdseof
cycl ohexane, GhBEF s basedt ofBLRY | staditlingUhaterdlaler vI 15T ireaby dhofwitdt, can

di oxane, di ”Egtiﬁléilé‘éﬁl%h%lF{SHPéé |4t &d CFHL d&fiﬁ’v UCN; 88, dnEPhiXbheh Eibule,
persubstitute ureas, .Such,as tetra- Clerr|-Cferr]- kyl'ureas, or nitriles
such as benZofftPPY 561588t 0- nitrile. 20 In a preferred enbodi nent of the
process, one of the reactants, particularly the base, is used in an excess,
t hus di spensi Hgwever, tdependdngfen the startinmalatesisbstandBibescakaldptsr e
suitabl e for ubedpricemy aleodbé ddvantaheses t2buski & differeapabhertofsol-

bi ndi ng the hydheoeh iHdibd8e Olisdl Fo2dehe DéLrbdRydat iR ereacad oduas Nend he
reaction. %%i@én%n@%e%yofﬁuf?r}ha[ﬁ%‘@d are tertiary am nes, such as
e tri- yla

tert-al kyl am nes, e.qg. a m nes, such as triethylanine, cyclic

am nes, such as N-ne- thyl piperidine or N N -dinethyl pi perazine, pyridine,
alkali netal SBitablpridezs salvents RELapolNRRtSyEHSEARYGH fiods cappoxylation

t et r aal kyl - subeastionsg ,cducheas deydrogairbens, sugh &9luene, xylene, hexane,
tetra-(err]- gbatade AldyrioheRand Olethersindl . mRthaletd-buegl dtes,mount of
base is notysCkbtigdaroulr@nllaidthnRar hifet dxykthnd? sudBtlitutedVvaridey)al |y
being used. I {,bhe, DAy T AANEOUBL Yo ST A8 el ol v 3k, A0S AHIUN
is, as a rul € _r_rea_sagige i n*sSuc a_vva%]e%sa € reactants.are | Ssolved, and
unnecessar i | yChT AT 2eX¥eUERRE 1 PF FVbF PREL PR RTAANFEASB Y ATFTR5 to
save costs, tBibEil e to use small reaction vessels and to guarantee
maxi mum 40 contact between the reactants. During the reaction, the carbon
nonoxi de prR@ssire prefidjredt efbodinenthos they grhveestieste icE aheayeacturscess
of CO based gRr¥ecy1HiayCahB0Bad®NAL 8@’ £5 U BxBEss OUNU=C AREpSASH Ry With
preferably 1 Re?Rep%d aLy LR |a§_uLgivéné.o 150 bar CO 050/ 45659

Bases which are suitable for the process are all inert bases

25 which are capable of binding the hydrogen iodide or hydrogen bro-
mide liberated during the reaction. Examples which may be men- -
tioned are tertiary amines, such as tert-alkylamines, e.g. tri-
alkylamines, such as triethylamine, cYclic amines, such as N-me-
thylpiperidine or N,N’-dimethylpiperazine, pyridine, alkali metal

30 carbonates, alkali metal hydrogen carbonates, or tetraalkyl-sub-
stituted urea derivatives, such as tetra-C;—-Cs—alkylurea, for ex-
ample tetramethylurea.

The amount of base is not critical, 1 to 10, in particular 1 to
35 5 mol, conventionally being used. If the base is simultaneously

used as the solvent, the amount is, as a rule, measured in such a

way that the reactants are dissolved, and unnecessarily high

excesses are avoided for practical reasons, so as to save costs,

to be able to use small reaction vessels and to guarantee maximum
40 contact between the reactants.

bDuring the reaction, the carbon monoxide pressure is adjusted in

such a way that there is always an excess of CO, based on VI. The

carbon monoxide pressure at room temperature is preferably 1 to
45 250 bar, in particular 5 to 150 bar CO.



9 As a rule, togoc,é*r 605n9yl ation is carried out at from20 to 250[err]C, in

particular from30 to 150[err]C, either continuously or batchw se. If the
process is carried out batchwise, it is expedient to con- tinuously inject
carbon nonoxi de onto the reaction nmixtur@to 5 maintain a constant .
pressure. Thods aryhhed d@mcechpmmdovl igh¢atrimde ondt atl fremd @Ok howdb & &n be
obt ai ned r eadiiny payticwlin &b 80NiD N30°0ON @fthHerowontsimiduesdgsor Ibatahwise.

exanpl e, the hal Qgenpféﬁaa%urigsc&rfew o€ BRtaad byt Sed dRLAiehaed icUh-
from cor fespo'%%ﬂgué% did‘;%;‘“’esgﬂ? 'n{anwrflae &y Q%é)!&%%f%r@ﬁ& ngré cing

suitable nit oco h I'n the case ere err|
= CN: Li ebi e Congsant 7 f The aryl bronides VI can
furthernore be obtal ned 15 by direct brom nation of suitable starting
conpounds [ cf .Thoser aexkhmilagen\VbompaindsCNEnvheh age5n8R2aXrksqly) knooh gampes
20 [err] 40 Tobtainedirfeddiay by G eduiltablsoxymbhation of ikndun sBhihéses.
-OS(O)[err]CF[err] -0S5(OJferr]F L, MZ are as defined above, 45 R err]

is hydrogeng Gy lca%ﬁj hnd! K1 oadd @%8&% - 13ho3 kéd’éeahlned b

err err stl
?[ru rre% h;:l[ silylS a‘éﬂayer %86 ?“id’%ﬁ&??‘]’n ing am“% Rl m turn,
Clerr]-Cerr] <Ral bel synthegiged] byraduciag csehabie BthWPGFeGC%Tr for
substituted plesample)} nin khepresensf VIf whepal Zlaci GNe orLisehdlgel AqnanGheni.on
metal cata- 51l9get 268-778)t.hehar £58NER ofiided SEN N0 Fust idxireaby | obEd ined
ke- tones 'ié’ﬂ‘analPécPrr?nQﬁﬁﬁQt?é{n FHP%%&%SﬁlérL%’M}t h@”&éﬁ\\}?oddd‘iser [8EY! Sor

startlngfromar encrrp by reac- ti'on with
vi nyl al kyl etefzfergl'lz| § 8 rgol’ gig fﬂ (qgggs?exanpl e, Tetrahedron

Lett. 32, 1753-1756 (1991)] 10 The et hynyl ated aromatics |Vb can be
prepared in aDiagre® 4nown

20

L \
25 , / v

30
IVa T ’ IVe

0 Hal ivb
35 M
T O
L

40
T is C;-Cy—alkoxy,
X is Cl, Br, I, -0S(0)sCF3, -OS(O)ZF
L,M,Z are as defined above, o
45 R15 is hydrogen, C;-Cs-alkyl, C;-Cy-haloalkyl, C3-Cg-cyclo-

alkyl, unsubstituted or substituted phenyl or
trimethylsilyl, and '



per se by reag |5|%4gr I9hal ogen conpounds or arylsulfonates |V with
substituted acetylenes in the presence of a palladiumor nickel transition
nmetal catal yst (for exanple Heterocycles, 24, 15 31-32 (1986)). Derivatives
Vb where Rlerr] = H are expediently obt%\?ned fromthe silyl conpounds I Vb,
R15 = - Si (CH3R3 [ J. O gsChednoged, 2P8L—~hadeéalkydg] Ch-Ciiavelradkyl @F of

aryl hal ogen conpoundsunsubstititietioont sbstituted @iemtlefins in the presence
of a palladiumcatalyst gives the arylal- kenes IVc (cf. for exanple,

Heck, Pal |l adi e d s 1985,
or Synt hesi ﬁ]g??@%%%g %gﬁ?%ose Eut?z‘;tl §11e%§?vgﬁr\f/se§1‘3§ \Mew %ng not
al r eady [cf dBFesencs. OF . a‘?ﬁ}%’?’ﬁ 9’“%%}1 75)]
can be obt ai n&@ReR Jév%lcﬁ*ﬂl benprARaregy bY RIFGeARES KBAHR nﬁi—ﬂ"bﬁhﬁf Kirpture
synt heses. 30sEartinqrfzios arphthaldgenngompounds xr-aryU8{iJoneted CY &y reac-

-OS5(O [err] F) téan ertihitiaynedlkypethess s of s Eweddbpohydslyisis Wf ch fiorr t urn

are known (cf exahpie ewmhsedﬁé’n 44732, 0175@M1@Bscaﬂ9m 11|ore|oar ed by known
met hods (cf]\9 for exarrp e, Synthesis 1993, 735- 762) . he hal ogen
X =

conpounds | can beotaln for e le, from
con)espondl ng b e Iili‘§"e§a %‘?f&féf’ t$h. e4§r28are£g‘8‘56/ RapReF jpown

Di agram 5 [ er PPr5se Pyl ¥eagting arylhalls'gsﬂ o@mRAUNEe}Pr Tayylsulfonates IV
Clerr] - err] wathosybstridutednacdt yleness inethen gaesbooe. of sopalhadiwn asi d
derivatives | ¥icreéD taneienah afedd10FatAtyst dFor3exanpns Heterbyydnewyn 24, _
processes [1%6‘?,1132 e T ")\dVﬁQPf‘\P'ath%”t%q}@Peskﬁs' S oFd- expeai®aigt seaq. .
VVIey-InterSCI P&$n &”gro%agh s£f§i %%kpounds IVb, R15 = ~Si(CH3)3

[J.Org.Chem. 46, 2280-2286 (1981)].

Heck reaction of arylhalogen compounds or arylsulfonates IV with .

20 olefins in the presence of a palladium catalyst gives the arylal-
kenes IVc (cf., for example, Heck, Palladium Reagents in Organic
Synthesis, Academic Press, London 1985, or 8ynthe51s 1993,
735-762).

25 Those benzoyl derivatives IV which are not already Icf., for
'example, Coll. Czech. Chem. Commn. 40, 3009-3019 (1975)] can be
obtained in a simple manner by a suitable combination of known
syntheses.

30 For example, the sulfonates IV (X = -0S(0)2CF3, —0S(0O)3F) can be
obtained from the corresponding phenols, which in turn are known
(cf., for example, EP 195247), or which can be prepared by known
methods {cf., for example, Synthesis 1993, 735-762).

35 The halogen compounds IV (X = Cl, Br or I) can be obtained, for
example, from corresponding anilines by Sandmeyer reaction.

40

45



Thg oxinmes | Vg°%§%/4a%§/5a9nt ageously obtained by reacting al dehydes 35 | Ve

wi th hydroxylam ne in a manner known per se [see. J. March Advanced Organic
Chemistry 3rd Ed., P. 805-806, Wley-Inter- science Publication (1985)].
‘The oxi mes | Vg can be converted into nitAdl es |1 Vh by processes 40 which are
al so known perDisgrpwmed J. March Advanced Organic Chemistry 3rd Ed., P.
931-932, W/l ey-Interscience Publication (1985)]. 45 0050/ 45659 12 Those
al dehydes Ve which are required as starting conpounds and which are not

al ready known can be obtai ned by kno_ ds. For exanple, they can be
synt hesi zed $romth'e met hyl conpoungs accordance with diagram6. 5
Diagram 6 [eTr] 15 The radicals T,TM a arélas defined in di agram 5. The
met hyl conpounds VII can be reacted to %€ t he benzyl brom des VIII by
general |y known net hod¥aCl0arEgpanpl e wivér Iy, br onosucci ni mi de or

1, 3-di brono-5, 5- di net hyl hydant o} The reacti on of benzyl bro- 20 mides to

gi ve benzal dehydes | Ve i &MaPs known fr gﬁf‘{?%f rature [cf. Synth.
Commun. 22 }@67- 1971 (1992) |# The precurfsors o IVh are suitable for

synt hesi zi ng het g o- cycli c intermedi at I11. 25 For exarrpl e, 5-oxazolyl
[cf., for exanpleg, J. erocyclic Chgm’, 22;”, -28 (1991)] or 4-ghi azol yl
deri vatl ves [cf pl.e, Metzgetl, ThiA es Adio The CRenisi/f yewf

het erocyclic C'Brrpo 34 p. 17 : 1976 mcaF be ned from

the aceto- 30 phenomesSI| Va via the hal .@ ed internediate | Y he
acetyl enes jg/b or the atkenes |IVc are suitable for synthe- sizingy,
4-isoxazolyl, 5-isoxaxglyl, 4,5-dihydroi dzol -4-yl, .

4, 5-di hydr oi soxazol - -yl derivatives [ cf. or exarrpl e, Houben- ‘@‘5 eyl ,
Met hoden der organl sghen Cheme [ Met hods fn Organi c

- At *@i

Ivi

25
A is S, NH or NOH,
T is C;-Cy-alkoxy and L and M are as defined above.

Isophthalic acid derivatives IVf can be prepared from the alde-

30 hydes IVe by known processes [see J. March Advanced Organic
Chemistry 3rd Ed., p. 629 et seq., Wiley-Interscience Publication
(1985)].

The oximes IVg are advantageously obtained by reacting aldehydes
35 IVe with hydroxylamine in a manner known per se [see J. March
~ Advanced Organic Chemistry 3rd Ed., P. 805-806, Wiley-Inter-
science Publication (1985)]. :

The oximes IVg can be converted into nitriles IVh by processes

40 which are also known per se [see J. March Advanced Organlc
Chemlstry 3rd Ed., P. 931-932, W11ey-Intersc1ence Publlcatlon
(1985)].
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chemistry], 40734583} w3 p. 843 et seq. (1965)]. 2- Oxazolyl,

1, 2, 4- oxadi azol -5-yl or 1,3, 4-oxadi azol -2-yl deriva- tives [cf., for
exanple, J. Heterocyclic Chem, 28, 17- 2& (1991)] 40 or 2-pyrrolyl
dekrivatives [cf., for exanple, Heterocyc 8s 26, 3141-3151 (1987)] can-be
prepared, for Tév@aﬁpabdelmdq@r éEes‘Sle-‘h(ﬁGﬁnr?qm%ésl Ftarting compowrdsand
benzoi ¢ aci ds whithoaré rrah alleeady dkwinocadese [dlitaihedhby dmdwe metbedsed For

therefrom by sxangas mé;h@da bé5syntHe@828éd S6adh thelmatKylldompolinds WII in

derivatives ca| aRreParad &59 ngonitriles 1Vh by known methods [cf.
for exanpl e, %c?:ﬁem&gocl (i) %%4 (1954)]. 5 2-Oxazolyl,

1,2, 4- oxadlé%ol 5-yl or 1,3, 4 oxadi azol -2-yl deriva- tives [cf., for
exanple, J. HA@EEEYCPic Chem, 28, 17-28 (1991)] or 2-pyrrolyl derivatives
[cf., for exanple, Het erocycles 26, 3141-3151 (1987)] can be prepared, for
exanpl e, by processes known fromthe |jiterature fromthe benzpic aC|ds | Vf
or fromthe 10 aflid chiMorides IVi whic canlbe obt ai ned t her g ron1my
standardlnﬁguxi| 1. 2/4-Trs azol - 3-yl _d &eB¥an be prepa
benzonitril'es TVh -@ own ner®s [Icf ., exanpl &% Chem

3461- 3464 15 (1954) {sic] The benzonit 3 into
1, 2, 4- oxadi azol -3-yl [cf., for exanple, J. Haeterocyclic Chem, 28, 17-28
(1991)], 2-thiazolyl, 4,5-dihydrothiazol-2-yl or 5,6-dihydro-4H 1, 3- 20
t hi azi n-2-yl derivaVit¥es [cf., for exanpl ¥IIHouben-Weyl, Methodde der. .
or gani schemgCthem e [ Methods in Organic Chem' stry], 4th Ed., Vol. E5 p

1268 et seq. 8 eyl r |

am di nes | Vm % %é %/Afs t'Irll ZQﬁ.S ]ﬂ%&l I.a {i@%ﬁ?e{g | Vaﬁr ?H‘[:i‘

oxanpl 6. J. Or §OPRENRAS Vi 6ghshe af%«ge‘)? 251Y7 tpesbangyl hre ngz"
derivatives [ &enerably Knaws @etQOd%hé?FSSEamPJF%MHtH ¥rhxemosucedpjmi
(1982)] can bé .8btabrenb-f5,Srdimethyihydantieoin| \Fhe fegrtign piodesgrd lbcmwvn
fromthe |izcemddeseto Rivehdenral@ehiidés Tve be aimovknden £ thei s dxeatute
derivatives ifef. synth. Commun. 22 1967-1971 (1992)].

The precursors IVa to IVh are suitable for synthesizing hetero-
cyclic intermediates III.

25 _ _
For example, 5-oxazolyl [cf., for example, J. Heterocyclic Chem.,
28, 17-28 (1991)] or 4-thiazolyl derivatives [cf., for example,
Metzger, Thiazoles in: The Chemistry of heterocyclic compounds,
Vol.34 p. 175 et seq. (1976)] can be obtained from the aceto-

30 phenones IVa via the halogenated intermediate IVd.

The acetylenes IVb or the alkenes IVc are suitable for synthe-
sizing 4—isoxazoly1,'5—isoxazoly1, 4,5-dihydroisoxazol-4-yl,
4,5~dihydroisoxazol-5-yl derivatives [cf., for example, Houben-
35 Weyl, Methoden der organischen Chemie [Methods in Organic
Chemistry], 4th Ed., Vol. X/3, p. 843 et seq. (1965)].

2-Oxazolyl, 1,2,4-oxadiazol-5-yl or 1,3,4-oxadiazol-2-yl deriva-
tives [cf., for example, J. Heterocyclic Chem., 28, 17-28 (1991)]
" 40 or 2-pyrrolyl derivatives [cf., for example, Heterocycles 26,

' 3141-3151 (1987)] can be prepared, for example, by processes
known from the literature from the benzoic gcids IVEf or from the
acid chlorides IVi which can be obtained therefrom by standard
methods.
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a ﬁanner knom8°88(4§853|a ‘the internedi ate hydroxan1c chlorides I'Vk [cf.

for exanpl e, Houben-Wyl, Methoden der organi schen Cheme [Methods in
‘Organic Chemi stry], 4th Ed., Vol . X3, p..843 et seq. (1965)]. 35 Wth
regard to the |ntended use of t he benzoy¥3der|vat|ves of the general
fornmula |, thé,?o4tTndiazglradyk deriyatives qam beapreparad fromeberzondgrilesd
‘M are hydr ogemvh(ﬁ;emrﬂowﬁ[ methodd Kyif. , stah eaampiehyd, GHemyl Sopr c3AMd1-3464
1-net hyl ethyl (1bsdyj. 1-nmethyl propyl, 2-nmethylpropyl, 1,1-dinethylethyl,
pentyl, 1- nethylbutyl 2-nmet hyl butyl, 3-nmethyl butyl, 1,1- dinethylpropyl, 45

1, 2- dlnethyl OB%a Qy 1- eth Hp 0 yl Lo —
t hyl 40851 deht "%‘ﬁgﬁ? t iﬁe‘f 7yl deriva
pilispaine ﬁi’dgﬁﬁt%ﬁ T W* B ugaseina
i met hyl bg;yz-pﬂmwnmmms [Gfar cﬁqreahymmwﬂetgrecmlqmtm'

- di
- di
2-trinmet hghpregnsl, (198793 tednmbehprepamd,, fbreékample,rbyhptoreyses or
h
t

— -

yl - 2- met nudawzprfmﬂ £hé 1{ediHthireUEASm e benz61dYdoidh- TPE Y ofron che
hy' pr ‘iByLm@ éBEOPsYi W c?: 9 ut eniq&"ag){% nyﬁjef}oﬂ' Bt dvdrda2ay!

al kenyl , suc pr openy
hyI 2- prgﬁ ERRAS 2 met hyl - 2-propeny| 2 pentenyl, 3-pentenyl, 10
tenyl, 3- nethyI-Z butenyl,'1-nethy|-2-buteny|,.2-nethy|-2-buteny|,
hyl - 3- bul edy4-Triazeih+yl-dextiznyives-gaat bel pgeparegh\firom benzonitriles
i met hyl - ZvRrispainown hethsdsTgicy |, - £6r eyl , J1-cHeiyl SdcprdyBangiass .

enyl,1§ Reyeqy]. 4iBgxenyl, 5-hexenyl, 1-nethyl-2-pentenyl,
t hyl - 2- pentenyl £5 3- nethyl 2-pentenyl, 4-nethyl-2- pentenyl

t hyl -3 pen 2-,1me ent e e n

th§| 3- holbe ﬂzwlﬁgtf%i W'ﬁgﬁpe%ﬁmy%@fﬁyw > o § radiazol-3-yl

t hyl - 4- peheénwfomema AL pERtergFyclic) CheRet A - A7naBeh}991) 1,

- di net hyl - 3=thiazoilyl, 14 25cdiudrpith2azolk-@ryil, o205 1§-likiydeohyi=B-Iut.enyl ,

- di net hpb- 8hbak a1¥2l-y12d8r thrawiviesl {2f but ity lexaip Be Jintribenway by iMthbden

t hyl - 2- but gg¥| orgkim@lsB¥bn kM@ Met Kodd B of¢ghHi&Hemistry], 4th Ed.,
Vol. E5, p. 1268 et seq. (1985)] via the intermediate thioamides,
amidoximes or amidines IVm. In addition, 1,2,4—thiadiazol-5-Yl
derivatives [cf., for example, J.Org.Chem. 45 3750-3753 (1980)]

25 or 1,3,4-thiadiazol-2-yl derivatives [cf., for example,

J. Chem.Soc., Perkin Trans. I 1987-1991 (1982)] can be obtained
from the thicamides IVm (A=S) by processes known from the
literature.

e
93 £l
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30 The oximes IVg can be converted into 3-isoxazolyl derivatives in
a manner known per se via the intermediate hydroxamic chlorides
Ivk [cf., for example, Houben-Weyl, Methoden der organischen
Chemie [Methods in Organic Chemistryj, 4th Ed., Vol. X/3, p. 843
et seq. (19265)].

35
With regard to the intended use of the benzoyl derivatives of the
general formula I, the following radicals are suitable as substi-
tuents: :

40 L and M are hydrogen,

C1—-C¢—alkyl, such as methyl, ethyl, propyl, l-methylethyl, butyl,
l1-methylpropyl, 2-methylpropyl, 1,l-dimethylethyl, pentyl,
l-methylbutyl, 2-methylbutyl, 3-methylbutyl, 1,1l-dimethylpropyl,
45 1,2-dimethylpropyl, 2,2-dimethylpropyl, 1l-ethylpropyl, hexyl,
l-methylpentyl, 2-methylpentyl, 3-methylpentyl, 4-methylpentyl,.
1,1~-dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl,



. o 4 :
2-et hyl - 3- butegaOI fsf 2-trimethyl-2-propenyl, 1-ethyl-1-nethyl-2-propenyl

and et hyl - 2-net hyl - 2-propenyl, 25 in particular 1- rret hyl - 2- pr openyl ,
1- net hyl - 2- butenyl, 1, 1- dinethyl 2- propeﬂ and 1, 1- dinethyl 2- but enyl ;
C2+C6- al kynyl such as propargyl, 2 butg ? , 3- buteng 2- pentynyl
3-pentynyl,  42p@neimgahyliugEl ny? - B-dimefhyloutylne Sndr BBQMWFYL \
1- et hyl - 2- butlyeyhyliutyldi del h¥+t2imetbyypropyll- di Ry 2=0rimesydpkop®l hexynyl ,
3- hexynyl, 4- hesyhyl-1-met®y¥pydpyll oitihgthylmemiey Ayl ~pdogyat,hyl - 3- pentynyl ,
1- net hyl - 4- pentynyl , 3-net hyl - 4-pentyny| 4- et hyl - 2- pentynyl ,

1, 1- dinethyl 2 b 5 h I- I utynyl,
2, 2- drnethyl §5¥{Q3315§ gﬁ? % n I$g%ﬁg¥éthyi Z%qé q¥?¥kﬁégfhyl
3-butynyl and ImﬁF“i} TeRYdy i ¥ GRBYLEuch as
met hoxy, ethoxy, n-propoxy, 1- nethylethoxy, 40 n- butoxy, 1- net hyl pr opoxy,
2- met hyl pr opoxy-Ggrthlkehyll) nBidhylas 2tpboogenyiln Rabttenytlar 3-butenyl,

Clerr] - err] 1ahkenyl-sprbpas nptdmexhyﬂ-ﬁ%mgm PFe8ehy1453-pentenyl,
oogOI 45659 3034|_ eRELA PASRE %rbuttgﬁ $€, g¥_qt{éq§,gﬁozb§u LsMbsti tuted or
substi- tuted.,a e i ve .ha suc
fluorine, chl 5r| n% 20%“ ngﬁ e]i 5%*’%’3? O%Wte?pgﬂ‘l’yhflﬁ%%ry%%ngﬁa *]orr ne,
or derr]- C[e?rFeE.X%Bafb“Ge?ﬁér Jasimeyhy k3 Propepy br r -SimethgET ned
above is, for Zepuopenyl C:[leat]lYE[ka]OP&hRMt?nl@xesmh Ishexeniyyl t érkexenyl,
ethylthio n- prhpyéhyil ,0,1-hetRy hyi-giengkehipl p, 2-methy) -2 pentenyl,

1- rrft hy: pr qwlsth-ﬂteh ﬁ-fﬁ'ﬂﬂanyﬂ-o m&n;&hz Spetténta}- ﬂ*rﬁamwl-gt pahidnya, |
particul ar boyki

b et LK YS geLbyl syl i nyl
et hyl sul fi nyI {'}?ﬁ; “an;é g F#gg&ﬁgf;%?#s&%@fng_m e lluaxﬁenien r1y| y

1- nethylpropyls

1, 1- di net hy| e?RpesRY ‘hﬂentﬁﬁy rltnlcertaﬁtwéh?y-rbyﬁﬁr%yr

C[ err] d er r] lalkgimatydmpt-butenyl ,ad, ﬁedm@mlﬁ@nyhtemhyl sul fonyl ,

n- pr opyl sul2tonyB-dimettiyly-Bebbyerstll ,f @pgHdimethitly-3sbhtemyl ,, :

1- met hyl pr opyb$9l-4 ot hy 12208 £enyr,0RY bsdihe¥hy1-3ngudedydi met hyl -
l-ethyl-2-butenyl, l-ethyl-3-butenyl, 2-ethyl-2-butenyl,
2-ethyl-3-butenyl, 1,1,2-trimethyl-2-propenyl,
l-ethyl-1-methyl-2-propenyl and ethyl—-2-methyl-2-propenyl,

25 '
in particular l-methyl-2-propenyl, l-methyl-2-butenyl,
1,1-dimethyl-2-propenyl and 1,1-dimethyl-2-butenyl;

C,—Cs—alkynyl, such as propargyl, 2-butynyl, 3-butenyl,

30 2-pentynyl, 3-pentynyl, 4-pentynyl, l-methyl-3-butynyl,
2-methyl-3-butynyl, l-methyl-2-butynyl, 1,l1-dimethyl-2 propynyl,
l-ethyl-2-propynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl,
l-methyl-2-pentynyl, l-methyl-3-pentynyl, l-methyl-4-pentynyl,
3-methyl-4-pentynyl, 4-methyl-2-pentynyl, 1,1l-dimethyl-2-butynyl,

35 1,1-dimethyl-3-butynyl, 1,2-dimethyl-3-butynyl, 2,2-dimethyl-
3-butynyl, l-ethyl-2-butynyl, l-ethyl-3-butynyl, 2-ethyl-
3-butynyl and l-ethyl-l-methyl-2-propynyl;-

C;-Cs—alkoxy, such as methoxy, ethoxy, n-propoxy, l-methylethoxy,
40 n-butoxy, l-methylpropoxy, 2-methylpropoxy and 1,1l-dimethyl-
ethoxy,

in particular C;-Cz—alkoxy, such as methoxy, ethoxy and i-propoxy.,

45



20x et hyl sul fonyl5°/456part i cul ar met hyl sul f onyl ;

Cerr]-Cerr]-al koxysul fonyl, such as net hoxysul fonyl, ethoxysulfonyl,

n- propoxysul fonyl, 1- nethylethoxysulfony n- but oxysul f onyl ,

1- met hyl pr opoxysul fonyl, 2-methyl pr opoxyL%I fonyl and 1,1-dinme- 25

t hyl et hoxysul fi&npeing m%&#bl%uf%rr theshogyaurs &eybe unsubstituted or substi-
N-C err]-( erthted kad smeintdoned ,alavehbgsoné et fiiveuhdkogen atbme} hsucdulaka-
moyl, N-n- pr opyhésideymenlorbhd; mBYdmihet &ivd siddiaenypreferabiyt ¥luositld anay!
N- 1- et hyl pr 08Mi§f’+ﬁé‘”‘&’:‘ c, 2 aﬁwyl propyl sul fanoyl 30 and

N—lldlrret sufarmy, |n particul ar N-methyl sul f- anoyl;
NClerr]- 13 | sul fi nano uch as N-net hyl sul fi nano I N- et hyl sul -
fi namoyl , £ oFHPHRIT(¥ A ard ) ?fr?'é‘FHyPE?YE/I’sﬁJI EPRafiAIPLEs5

N- n- butyI suI f| namoyl, N-1-net hyI propyl sul fi namoyl, N-2-nethyl pro-
pyl sul fi nanoy bl-acud-alllkjtlﬁhibnmuhynl at hyéiﬂlﬁ]fthdanogthy]jﬁhlparﬁmdmrlthm,
ISF WEE Ey: su: fi napBihy 1@&}%@&&151 ﬂﬁt&htﬁi&YAMét&?ﬁﬁfo&ﬁMo&s2—methyl-

I met hyl su ropyls
di but yl sul ngpﬁ)y met hy “I%th?%# aho }fi o %?lrgl@igfo%?/ 1 rmyl
N- net hyl - N- 1- rrethyl et hyl - sulfarmyl N- net hy I-N—l 1 di met h Iethylsulfarmyl
di - 1- met hyl - S1riA-edkyaselfinnl. o sRGR -3¢ I"et"l‘é‘ﬂﬁ??%? gupth HAT N et hyi -
N- 1, 1- di met hy hephgpyldulfioyl; l-merhyiethylsuldimydhyhshitvlsoyfinvb,
0050/ 45659 16 1emeth¥Ipropgiealfimtlly RsuethyEpropylsaUfinyls and

di met hyl sulysi R29DYime tHyd RN 1sm1na;&anwlpa1ehﬂaﬂlqayl ﬁé'iﬁyl%%'m?lhyl- |
di butyl sul fi nam)yl N- et hy N- et hyl sul fi1 nanoyl

N- et hyl - N- pr sul N-rret ethI
N et hyl N5, STH YRR vl PRERLS mﬂ"s’ﬁﬁ{ b SEbr B a0y
N-et hyl - N- 1- nﬁrm@x]wagfgpyl, , lgh sulfonyl, n-butylsu fonyl,

N-et hyl - N- 1, 11dinetyhdropyyselfdnylamdyhethyl papyilsul fonyli modhy| Scdinatdhydy|
Cl err] - er20] eshkyswlidnyly| o pardichlas metiplsadlebhypyj oxy, ethyl sul finyl -
10 oxy, n-propylsulfinyloxy, 1-methylethylsulfinyloxy, n-butylsulf-

i nyl oxy, 1-mekh § 10X I n

1 { a0 ?’mt hyl e%: Nc’f,,g a{i?ﬁ%ﬁ{féw ¥uc1¥ a[?‘:d@é 8& ifédﬂﬁfl ¥Ry idony,
Clerr]-Cerr]?al é‘%%hyaggmgﬁ%‘isfﬁﬁy hifl‘ (Bbé:oxg Hif%’m]f on- 15
yl oxy, n-prop} 1’§% WW}’SE Ry | RTRGFRYANTORPRBRYL fopsHy

25 thylethoxysulfonyl, in particular methoxysulfonyl

1-dime-

N-C1-C4—alkylsulfamoyl, such as N—methylsulfamoyl, N-ethylsulfa-
moyl, N-n—-propylsulfamoyl, N-l-methylethylsulfamoyl, N—-n-butyl-
sulfamoyl, N—I1-methylpropylsulfamoyl, N-2-methylpropylsulfamoyl

30 and N-1,1-dimethylethylsulfamoyl, in particular N-methylsulf-
amoyl;

N-C;-Cs—alkylsulfinamoyl, such as N—-methylsulfinamoyl, N-ethylsul-
finamoyl, N-n-propylsulfinamoyl, N-l-methylethylsulfinamoyl,

35 N-n-butylsulfinamoyl, N-l-methylpropylsulfinamoyl, N-2-methylpro-
pylsulfinamoyl and N-1, l—dlmethylethylsulflnamoyl, in particular
N-methylsulfinamoyl;

di-C;-Cs—alkylsulfamoyl, such as dimethylsulfamoyl, diethylsulfa-
40 moyl, dipropylsulfamoyl, dibutylsulfamoyl, N-methyl-N-ethyl-
sulfamoyl, N-methyl—ﬁ-propylsulfamoyl, N-methyl-N-1l-methylethyl- .
sulfamoyl, N-methyl-N-1,l-dimethylethylsulfamoyl, di-l-methyl-
ethylsulfamoyl, N-ethyl-N-l-methylethylsulfamoyl and N-ethyl-
N-1,l1-dimethylethylsulfamoyl; in particular dimethylsulfamoyl;
45 ' :



uLfononxy, fosoVﬁyagpbpylsulfonyloxy, 2- met hyl propyl sul f onyl oxy and

1, 1-di net hyl et hyl sul fonyl oxy, in particul ar nethyl sul fonyl- oxy; 20
Clerr]-Cerr]-al kyl sul finylam no, such as_nethyl sul fi nyl am no,
ethyl sul finylam no, n- propylsulflnylan1n6 1-net hyl et hyl sul fi nyl am no,

n- but yl sul fi n@iafitfa-alkybswlfinameyls usddnasadinethylsulfinamoyl, diethyl-
2- et hy| pr opylssliEihaydyely ddpaopy Isul-finamopy) elibpleylisal fijianayle, N+methyl-
particul ar 25N¢EEHyi§|&dﬁlnl&!hb 1} NP-meeh®n -li=p Syilsud ke kahos I, ORymathyp, such

as met hyl sul f g ¥l Y] ARGy 11125 OPYA A 1L AP 0h £ n-
URARS “%F“Ff? %h aﬁﬂg‘%ﬂgeﬁﬁ SuriTimebriggiens

1-met hyl pro
1, 1- d|nethyleﬂﬁﬁwgﬁ}f%ﬂﬂﬂﬂaﬁFHBl'WﬂﬂvﬂaFFFEEW¥& LAY ELRGRRY a AP pparticular
N-C err] - er dimgtRylsuiliffinappyN net hyl ani no, such as N-net hyl sul finyl -

N- et hyl am no, N-ethyl sul finyl-N-nethyl am no, 35

\-n-pr opyl sul & ﬂdl ﬂxﬁ&byfﬁm&y,l\ls&cﬁmééme%hyyé@yﬁfﬂmkyl,\#émm FiAgL-
N-n-butyl syld '@ﬂ‘f &!Er# rIehQ PIaR s EL oy Hefsﬁlé’}féﬂﬁo

N 2- net hyl pro

N1, 1-di et hyf’éari KXy .WP"E%ZE altinglony, 2smethyingonyjsulfinyloxy and
N-net hyl sul fi AyR= ﬂFWﬁ%hﬂH%&#Yﬁ6“1$+RXL9FV} B RALISPRIT R FhYPLRERY MM %ini no,
such as N-net hyl sul finyl- N-ethylam no, N-ethylsulfinyl-Nethylamno,

N- n- pr opy! sul tilﬂgi-dmtbﬁlﬁdﬁmxy‘ﬁsﬁbﬂ 48 ey hel éiyl fotlyiliory, - étie IupiE6ha0,
N-n-but yl sylsf iyiley N-©1 APfohY 1t By &Etﬂﬁ)ét% h L Idmy 19, DL S

N-2- nethylprog%b%g+% kg%% %H?fo?yf§§§ 55 é%h ropylsulfonyloxy
N et ol Sul 1 A9 e »\f@ ylorgy dn at;@ilgﬁ%ﬁgﬂthx&ﬁﬁmya}m o,

such as N-met R¥¥8ul f onyl - 5 N—nethylan1no N- et hyl sul f onyl - N- et hyl am no,
N- n- propyl sul fonyl - ‘N- et hyl am no, N-1-nethyl et hyl sul f onyl - N- net hyl am no,

N- n- but yl - 20uich eojHaiNylBh bFimylaidno N Sudetdsy mpeRpYdsieingeihb yet hyl am no,
N- 2- et hyl pr oRehy vk Py MRS NVA-BPIpP180 8 Mhyhaliidblet hyl et hyl -
l-methylethylsulfinylamino, n~butylsulfinylamino,
l-methylpropylsulfinylamino, 2-methylpropylsulfinylamino and
1,1-dimethylethylsulfinylamino, in particular
25 methylsulfinylamino;

C1-Cs—alkylsulfonylamino, such as methylsulfonylamino, ethyl-
sulfonylamino, n—-propylsulfonylamino, l-methylethylsulfonylamino,
n-butylsulfonylamino, l-methylpropylsulfonylamino, 2-methyl-

30 propylsulfonylamino and 1,1-dimethylethylsulfonylamino, in
particular methylsulfonylamino; '

N-C;-Cs—alkylsulfinyl-N—methylamino, such as N-methylsulfinyl-
N-methylamino, N-ethylsulfinyl-N-methylamino,

35 N-n-propylsulfinyl-N-methylamino,
N-1-methylethylsulfinyl-N-methylamino,
N-n-butylsulfinyl-N-methylamino, N-1l-methylpropylsulfinyl-
N-methylamino, N-2-methylpropylsulfinyl-N-methylamino and
N-1,1-dimethylethylsulfinyl-N-methylamino, in particular

40 N-methylsulfinyl—N-methylamino;

N—C1—C4-alkylsulflnyl-N-ethylamlno, such as N—methylsulflnyl-
N~ethylamino, N-ethylsulfinyl-N—-ethylamino,
N-n-propylsulfinyl-N-ethylamino,

45 N-l-methylethylsulfinyl-N-ethylamino,
N-n-butylsulfinyl-N-ethylamino, N-l-methylpropylsulfinyl-
N-ethylamino, N—-2-methylpropylsulfinyl-N-ethylamino and



sui fonyl - N rretq%ﬂ%rﬁsr?&g in particular N nethylsulfonyl- 10 N nethyl am no;
NClerr]-Cerr]-al kyl sul fonyl -N-et hyl am no, such as N nethyl sul f onyl -

N- et hyl ami no, N-ethyl sul fonyl - N-et hyl am no, N n-propyl sul fonyl -

N-et hyl ami no, N-1-met hyl et hyl sul f onyl - N-&Thyl ami no, N-n-butyi- 15

sul fonyl - N- et Nyllabtdaimetiiyletby hsu Mrioyi-Suétyhamioet by particular

N- 2- met hyl pr omy-methyDsullsiNye-hydengiagmiase N- 1, 1- di met hyl et hyl -

sul fonyl - N-et hyl ami no, in parti cuI ar N- net hyl sul fonyl - N-et hyl am no; 20

e o m sl m@a 195 Mo RSDAPTAIRIGHAL o

trichl oronet

trifl uoromet éFPﬁFBY JHNGr oFr G W%?W T%’m Y F‘Bg?‘?‘l LH)F’oPrﬁBY?ﬁ/‘f]tf‘rﬂngl_
1- 1 uor oet hy| frmgthylaminer oBr hynethyd.ethydswl fonydry-nethylaming, N-n-butyl-
2,2,2-trifl uosodfbpyi+i-metBytahing N-2-nethylpropylshl Sty li-N-methylamino,
2, 2-di chl or o- Z-blietRElgioblyis @1 fehyd~B-et Byl 4iigRt Bibt i+ D, 3@ methylethyl-
pent af | uor oet Mh%@hﬂ-ﬂ%&ﬂ&i%ﬁiﬁ&r it FH:HP&PIH“:I W{néjél‘xﬁsu-ﬁ.%ngiﬂulﬁ)

-(Y)[err]- I ned”above is, Tor exanple,
err]- Sﬁﬂﬁﬁ%%a onyl such as net hyl car bonyl , et hyl car bonyl ,

d er

n- propylcarbonyl 1-neth Iethylcarbonyl n- butylcarbonyl

1- met hyl pr opymcgutfényllky S%iqmleogyhxzmmw suelk as ﬂ—@ehbymlfonyl-

et hyl car bonyl N-ethphainyl dretieylsdifanpgdrytetidiamino, N-n—-propylsulfonyl-
Cerr]-Cferr] ualekﬁyy&ﬂdmnulq-ﬁémyl@%h éapwfyar-hoayhymm@syﬁaﬁbmwl,-

2 %?E;f%??&ﬁ%&ikogﬁ Cfii—*i%&h oﬁ#ﬁn ¥{-ethylamino,

1, 1- di et hyl e?‘ g %]85 YEEEH %%fﬁﬁ uﬁgﬁy —dlﬂ’ﬁthylethyl'
N-Clerr]-derfpd P‘R ‘c‘%ﬁeﬁéﬁfﬁﬂlm%uc‘ﬁ Eérﬁll%‘b]tarﬁ/ BR¥RMLEORYET hy| car ba-
moyl , N-n-profyethylrminp; N-1- et hyl et hyl car barmyl N-n-butyl - car barmyl :
N--1- met hyl propyl car banoyl , N 2-net hyl propyl car bam)yl and

N-1, 1-di metgey lcgi@»dtﬁ%ba hid,N sB2h! &€ WHordmBBhyI G, D disADdtomethylthio,
0050/ 45659 18445 d;{nlet iltﬁloa'é@doﬁ%éfﬂéqmsugﬂffé an[l\éE Xltﬁ]‘?ébam)yl

Carbaoy - bR R O3 Ebatel Y

%ér
N- et hyl - N- 1, reabmfhmretlﬁ LeaF ,hlﬂr-z_ffm Fthylthlo' RN

ethylthio, 2,2,2-trifluoroethylthio, -chloro-2 2-difluorocethyl-
25 thio, 2,2-dichloro—2-fluoroethylthio, 2,2,2-trichloroethylthio
and pentafluoroethylthio, in particular trifluoromethylthio.

The group —(Y),—-CO-R® defined above is, for example,

30 C;—Cys—alkylcarbonyl, such as methylcarbonyl, ethylcarbonyl,
n—-propylcarbonyl, l-methylethylcarbonyl, n-butylcarbonyl,
l-methylpropylcarbonyl, 2-methylpropylcarbonyl and 1, 1-d1methy1—
ethylcarbonyl, in particular methylcarbonyl-

35 C;—-Cs—alkoxycarbonyl, such as methoxycarbonyl, ethoxycarbonyl,
n-propoxycarbonyl, l-methylethoxycarbonyl, n-butoxycarbonyl,
l1-methylpropoxycarbonyl, 2-methylpropoxycarbonyl and
1,1-dimethylethoxycarbonyl, in particular methoxycarbonyl;

40 N—Cl-c4—alky1¢arbamoyl, such as N-methylcarbamoyl, N-ethylcérba-
moyl, N—n-propylcarbamoyl, N-l-methylethylcarbamoyl, N-n-butyl-
carbamoyl, N-l-methylpropylcarbamoyl, N-2-methylpropylcarbamoyl
and N-1,l-dimethylethylcarbamoyl, in particular N-methylcarb-
‘amoyl;
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5 et hyl car ban&ﬂs,o,lﬁs&q‘?yl - N 1- net hyl et hyl car banoyl and N-et hyl -

N- 1, 1-di et hyl et hyl car banoyl ; in particul ar di nmethyl car banoyl ;
Cerr]-Cerr]-al kyl carbonyl oxy, such as nethyl carbonyl oxy, et hyI car bonyl -
oxy, n-propylcarbonyloxy, - 1-met hyl et hyl cABbonyl oxy, n-butylcarb: 10 .
onyl oxy, 1-nediyCpr@opplspicarbdroyl, Sucketdsidimephyleatbamplydxydiethylcarb-
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N- net hyl car bonyl - 20 N-net hyl am no, N-ethyl carbonyl - N- et hyl am no,
B oL s, M o b
=pEJBL x F 3= Y, N '
N—2 met h I r onyl
car bonyl - d pmo% ﬁg%f ny_meth ??&éﬂ@aarr gﬂ;ﬂ?/g cg;;on lelo-p J{% Ponlé]soxavmaﬁo
Zis, for exarp 1‘&‘**515‘[ LBATRORYIOXV v 1R RpI:-icyla échég‘ bRRY ER®ycl i ¢
radical 30 mhlch has one to three hetero atons selected fromthe group
consi sti ng of Coxggaalkyluhfbonydashinb} r supen asfl methybegtbonylamise, rethydcetb-
het er oar omat i eny@dmm& su-t@ho@ 1&%&&1@%& yrwmet%yletméarb%nymaﬁmé
Pl A et e i
4-pyrazol yl, Q ¥ %%ﬁ Q%i%? I' %éhﬁ%Ath% Saéygﬁfwx B tﬁ?azolyl
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1, 2, 4- oxadi azol -5-yl, 1,3, 4-oxadi azol -2-yl, 1,2, 3- oxadlazol 4-yl,

1,2, 3- OxadiazGFC5~qdwa1ky2c£thﬂQdFazmétEyAdmlnéo §u€h4a§lm#mdthgltaﬁbqﬂyl—

1, 2, 4-t hi adjoazehebhylamiho3, ﬁ-am a&‘b@hyz-ﬂlmetlxya.aﬁlﬁbl Qd-lrﬁ%ﬁb §’1&’$.rbonyl-

1,2,3-thiadi- NaﬁQLﬁ aﬁln - P-rhell ?hca 11N méf*f iAo, N¥ Sh-putyl -

13,4tr| azagl - g _Jme,t?‘ rlazo Vet psy rlgz%) e

azol - tetc?g% Yk Y Pa cfcﬁ‘lémﬁ !E‘% &YFﬁ%n oy BX%&%’W

0050/45659 N—-2-methy propylcarbonyl—N—methylamlno and N-1,1-dimethylethyl~
carbonyl-N-methylamino, in particular N—Methylcarbonyl—N-methyl—

25 amino.

z is, for example,

a saturated or unsaturated 5- or 6-membered heterocyclic radical

30 which has one to three hetero atoms selected from the group
consisting of oxygen, sulfur and nitrogen, for example a five-
membered heteroaromatic radical such as 2-furyl, 3-furyl,
2-thienyl, 3-thienyl, 2-~pyrrolyl, 3-pyrrolyl, 3-isoxazolyl,
4-isoxazolyl, 5-isoxazolyl, 3-isothiazolyl, 4-isothiazolyl,

35 5-isothiazolyl, 3-pyrazolyl, 4-pyrazolyl, 5-pyrazolyl,
2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 2-thiazolyl, 4-thiazolyl,
5-thiazolyl, 2-imidazolyl, 4-imidazolyl, 1,2,4-oxadiazol-3-yl,
1,2,4-oxadiazol-5-yl, 1,3,4-oxadiazol-2-yl, 1,2,3-oxadiazol-4-yl,
1,2,3-oxadiazol-5-yl, 1,2,5-oxadiazol-3-yl,

40 1,2,4-thiadiazol-3-yl, 1,2,4-thiadiazol-5-yl,

' 1,3,4-thiadiazol-2-yl, 1,2,3-thiadiazol~4-yl, 1,2,3-thiadi-
azol-5-y1, 1,2,5-thiadiazol-3-yl, 1,2,4-triezol—3-yl, 1,3,4-tri-~
azol-2-yl, 1,2,3-triazol-4-yl, 1,2,3-triazol-5-yl, 1,2,4-tri-
azol—-5-yl, tetrazol-5-yl, in particular 2-thiazolyl and

45 3-isoxazolyl;



19 a si x-nenbe ost?,#estsesrgoarorrat I c radical such as 2-pyridinyl, 3-pyridinyl,
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di hydr OpyuhaEBPf*srﬁ-Yls 3461- l‘lﬁzgﬂﬂl‘hyq 3-gibvérokhiesogridol - 3-yl |
di hydr @5 ByBadihydratihied-a-yl hyaidogyhydootisiep-2-y1l, 2,4-dihydro-
di hydr opyrcadeh-31-yl, 24 35pgihyIim@yuyazof ; B-pitrrodih-8kyly,drpypazodt4-yl
4, 5-di hydro- pweazel; 5 M-py2rd1 hdr Q082301 sdkabol id-3=¢1 ) hwima%aigéoﬁ. yl,
072,30 hyor QQegzl - 4 4 sedndat TN 90 30b Foolmet e £L1Y0521- smomazor-
in-4-yl, 4,5-isoxazolin-4-yl, 2,3-isoxazolin-5-yl, 3,4-isoxazol-

30 in-5-yl, 4,5-isoxazolin-5-yl, 2,3-isothiazolin-3-yl, 3,4-iso-
thiazolin-3-yl, 4,5-isothiazolin-3-yl, 2,3-isothia#olin—4—yl,
3,4-isothiazolin-4-yl, 4,5-isothiazolin-4-yl, 2,3-isothi-
azolin-5-yl, 3,4-isothiazolin-5-yl, 4,5-isothiazolin-5-yl,
2,3~dihydropyrazol-1-yl, 2,3-dihydropyrazol-2-yl, 2,3-dihydro-

35 pyrazol-3-yl, 2,3-dihydropyrazol-4-yl, 2,3-dihydropyrazol-5-yl,
3,4~dihydropyrazol-~1-yl, 3,4-dihydropyrazol-3-yl, 3,4-dihydro-
pyrazol-4-yl, 3,4-dihydropyrazol-5-yl, 4,5-dihydropyrazol-1l-yl,
4,5~-dihydropyrazol-3-yl, 4,5-dihydropyrazol-4-yl,; 4,5-dihydro-
pyrazol-5-yl, 2,3-dihydrooxazol-2-yl, 2,3-dihydrooxazol-3-yl,

40 2,3-dihydrooxazol-4-yl, 2,3-dihydrooxazol-5-yl, 4,5-dihydro-"
oxazol-2-yl, 4,5-dihydrooxazol-4-yl, 4,5-dihydrooxazol-5-yl,
1,3-dioxolan-2-yl, 1,3-dioxolan-4-yl, 1,3-dioxan-5-yl,
1,4-dioxan-2-yl, 2-piperidinyl, 3-piperidinyl, 4-piperidinyl,
3-tetrahydropyridazinyl, 4-tetrahydropyridazinyl, 2-tetra-

45 hydropyrimidinyl, 4-tetrahydropyrimidinyl, 5-tetrahydropyr-

imidinyl, 2-tetrahydropyrazinyl, 1,3,5-tetrahydro-triazin-2-yl



oxazol-2-y|,APQFQ{$1cﬁooxazol 4-yl, 4,5-di hydrooxazol - 5-yl

1, 3-di oxol an-2-yl, 1, 3-di oxol an- 4- yI 1, 3- dioxan-5-y|, 1, 4-di oxan- 2-yl,
2- pi peridinyl, 3-piperidiny|, 4-piperid| 3-tetrahydropyridazi nyl,
4-tetrahydropyridazinyl, 2-tetra- 45 hyd?ﬁpyr|n1d|nyl

4-t et rahydr opmdnldﬂnﬁteta:atw@rahymwyﬁ ~yilwi & rgﬂrtlzuier rathedrepydret nyl |
1, 3, 5-tetrahydiwranyilazi j3-2ipxolanoPefl 4ma5%, 26dowdn-2-y1,
1,2,4-tetrahydrotriazin-3-yl, in particular 2-tetrahydro- furanyl,

L 3 di oxol an g vwﬂ‘ghlig"tﬂls(ﬁf@@l@ué/éc? ANdubi fudey ppsubstituted or
substituted y ogen as nentioned above, I n particular fluorine or
chlorine, cy nitro, 10 a graqup - , for exanple_al kyl carbonyl as
ment i oned abO\}E‘ %PRO??G&?WFC‘ %b‘?FEerrt |16‘nEéHt%ﬂ}H\?§ T e SQKB’;H’“%YS
menti oned above, or dial kyl carbanoyl as nentioned above; ,
Jerr]-derr]-atdnpl, astrenti oned above, 15 (Jerr]-{err]-hal oal kyl such as,
for exanple, chloronethyl, di fl uoro- nethyl, dichloronethyl,

trifluoromneshy. o) Vg al@;nlor t Qyl =of r |,

2-f | uor oet hi(fl d r%(: #ﬁ%r’gggg %’ Qg&jf}é#‘r% Q¥ Jn 9609

2,2, 2- trlflew§ﬁ§9ﬁ§ Bonyh &8 &tﬁéﬁﬁﬁ 2PPYSt ?ﬂﬁﬁ PFUH?E&&?ﬂﬂd
decaf | uor obut y#Pove, 1°5|%%%%HﬂlﬁéFBﬂ@QYﬁMaszm§n21Q¥9¢I@99V6ethyl pref erabl y

di fl uoronethyl, trifluoronethyl, trichloromethyl and chl oro- '

di f1 uoronet hylcl—aﬁﬁm ]asquenﬁor@,dchaabkyl such as, for exanple,

cycl opropylygcycl obutyl, cyclopentyl cycl ohexyl, cycl oheptyl, cyclooctyl

| | | oh | |
A SR TRl ol feods.
chl or omet hoxy P& f(ﬁﬁ Hﬁ?ﬂ% 'fﬁﬁéFBi%ﬁ yl,

di f1 uor onet hoﬂhmFPF’?-f%RﬂW %y ltﬂWGGFFYhor?mféPﬁBQ?th@&
di chl or of | uor @wet-défyuoriedthydr, o0&t hoky2-tetirhfbuwmeetiyy ,

20 2,2,2-trifluoroethyl, 2-chloro- 1,1,2-trifluoroethyl and
pentafluorcethyl, decafluorobutyl,
1,1-bistrifluoromethyl-2,2,2-trifluoroethyl, preferably
difluoromethyl, trifluoromethyl, trichloromethyl and chloro-
difluoromethyl;

25
C3~-Cg—cycloalkyl such as, for example, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, in particular
cyclopropyl and cyclohexyl; '

30 C;-C4—alkoxy as mentioned above,

C1—-Cs—~haloalkoxy such as, for example, chloromethoxy,
dichloromethoxy, trichloromethoxy, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, chlorodifluoromethoxy,

35 dichlorofluoromethoxy, 1l-fluoroethoxy, 2-fluoroethoxy,
2,2-difluoroethoxy, 1,1,2,2-tetrafluoroethoxy, 2,2,2-tri-
fluoroethoxy, 2-chloro-1,1,2-trifluoroethoxy and pentafluoro-
ethoxy, in particular C;-C3~haloalkoxy, such as 2,2,2-trifluoro-
ethyloxy and 2-chloro-2,2-difluoroethoxy;

40
C;-Cy—alkylthio as meptioned above,

C1-Cs-haloalkylthio as mentioned above,
45 di—C;—C4—alkylamino such as, for example, dimethylamino, diethyl-

amino, dipropylamino, dibutylamino, N-methyl-N-ethylamino,
N-methyl-N-propylamino, N-methyl-N-l-methylethylamino,



2,2-difluor oetof‘?é)?)/,“fslg, 2,2-tetrafl uoroethoxy, 2,2,2-tri- fluoroethoxy,
2-chloro-1,1,2-trifl uoroethoxy and pentafluoro- ethoxy, in particular
Cerr]-Cerr]-hal oal koxy, such as 2,2,2-trifluoro- ethyloxy and
2-chl oro-2, 2-di fl uoroet hoxy; 40 CJerr]-CR&rr]-alkylthio as nentioned above,
id err] - err] Nrakbhykyi-tlhilodise tigyitetbyd dmihowy ali-45methylethylamino,

i - C err] - C en-kthykyf-cIvmeehgUethylaminor and avethy 1Ak} Indimeithplethyet-hy| -
am no, di propm%no di butyl am no, N-nethyl-N-ethyl am no,
N-met hyl - N- propyl afni no, N nethyl - N 1 met hyl et hyl am no, 0050/ 45659 21
N-nmet hyl -N-1, 1-di ne

ethlamno t hy] et hyl am no,
N-et hyl - N- 1 #réPPy"Fé’E‘ﬁ‘%//? Bnﬁﬁﬁsﬁté’t | P nﬁﬁri%li di met hyl et hyl - amino; 5

substituted or unsubstltuted phenyl, or an oxo group which may al so be a
hydr oxyl groupri ant bxo tgneup- which gnaéyorisof be @dydybsyl group in the tauto-
thi azol i n- 4, 5nidire8- Lodth, - fdro¥Ramptel thidzo1l i+ H0dibne2-yl,

2- 0x0- 2H 1, 3, 4 Qigh by Azl /14— a1 Pn BRI Wged-Sxo-0in-4, aemtqﬁa%moarormtl c

radi cal s ar for exanpl'e, benzofuranyl, benzothlenyf i ndol yi,

benzoxazol yI, benzoi soxazol | , _benzot hiazo benzoi sot hj azol

benzopyr azol yBenZRGEYKY/ 15~ ¥_>r2 6-memhersd ﬁﬁﬁ%/ tgi5ra¢;]1caz.l. dre, for

2, 1, 3- benzot hiexdmpe} wenzpdnrany} a Rsngothbenryhy l}rnéseémgu bepzoxarPhyl

i soqui nol i nyl beazohebxaytlylqubaazethiagolydlyi benealiisoyhiazolytit,hal azi nyl .
Exanpl es of pretn'zﬁ% Y aatonr, efigasssh yagmoungsbezdthe ageassml,f ornula | are
Conplled 'rHQTQQHe bgﬁgévﬁlaégagél§g¥%g§n%gtféﬁzolyl benzofuroxanyl,

quinolinyl, isoquinolinyl, cinnolinyl, quinazolinyl, quinoxalinyl
or phthalazinyl. Examples of particularly preferred compounds of
the general formula I are compiled in Table 1 below.

20
25
30
35
40

45



0050/ 45659 Zzongllésfzsgcorrpounds of the structure Id O

M5 [err] 10 No.

R err] R err] R err] M1.1  CHerr] CH err] H
SOerr]CHerr] d 2-t hi enyl CH err] CH err] H
SCGerr]CH err] d 3-thienyl [ err] CH err] H
SO err] CH errFable 1: Comwbungs af5 the struciiifesId] CHerr] H
Serr]CHerr] d 3-furyl CH err] CH err] H :
SJerr]CHerr] d 3- et hyl zol-5-yl 1.6 CH err] CH err] H
SHJerr]CHerr] d 5-t hi azolyl 7 MCH[er] CH err] H
SCIerr]CH[e%] d 4-t Z%zol yl rrj CH err] H
SOerr]CHerr] d 2-thia : [err] CH err] H
SHJerr]CHerr] d 3- met hyl - i Sqt hi -yl 1.10 CH[ﬁ{r] CH err]
H SHerr]CH err] : §|-i so@azolyl 1711 CH err] CH err] H
SHJerr]CHerr] d 5- phenyl tlhi azbl -2-yl 1.12 CH err] CH err] H
SHerr]CHerr] d 2-pyridyl™ 25 grk. 13 CH err] CH err] H . -
Sqerr]CI-I[elrJ d 3-pyridyl CH err CH err] H
Serr]CH errfndd [rt RY T g de errflz CHerr] H
Sgerr]CHerr7& SREt BT N i
Sqerr]CHerr = gg}h\ R vk Cferr]
CHerr] H |1-2 of§fsrr][€Hf e SlpenAddrkbiengiyl 30 1.18
CH err] CH{2y3r] |cHi |CH3 sObffser e Cl |2-furyl2- qui nol inyl 1.19
CH err] 1SHET] cH3 CH3 ci & |3-furyd gurnorrnyr I-20
CHerr] S F AT A T o o3 methy i 1-5-yl1
1- et hyl benzi b fazol <% yil %43 2 Tl CH[ T PEEmY-prsoxazo_7>7y
Sgerr]CHerr|1d CHz 2168az( 3F00H: 2L [SethiazolyH err] H
SHJerr]CHerrl1G CH3 epder il 1. ]A3thidadnerr | CH err] H
Sgerr]CHerr 5 = I T 7 T O eHer T Hl
S orr] G ay SB[, 2 A £ o2 TS D I
SOerr]CHerr{1€ |CHs {Chs ( L 3- yi3-Tethyl-isgihdazql-5-Yio er ]
H SJ er [1.06[ efeds Clice; |8 1- pjsepsHspholazol |33iydxak0lyll. 27 CH err]
CH err] H 7,11 SRKTTI[eRl © oL & i 2 .
G err] ] T CHy |CH 2- 'dgls”&”l 29
CH err] ] 3 £ 'sulle pyridy |
1, 3- di net hyasp}¥-d2ol }CHay| |THB0 3 |C1CH[ elr3rpyridml SAerr] CH err]]
Clq | [1 S- pi Rt hpesRY T Jesd - 4 1 CH4Spyridy)r CHerr] H :
SOerr]CH err ¢ et (R Y VAR - =1 CHfeT T
_ 1.;5'55 CH; cg, : ) “methyl-2-pyrrolyl- | I
SJerr]CH err =~ M
a e 1.16 |CHa CH; cl l1-methyl-1,2,4-triazol-5-yl
1.17 CHj3 CH3 H Cl 2-benzothiazolyl
30 1.18 CHj3 CH3 B Ccl . 2-quinolinyl
1.19 CHj3 CH3 H Cl 2-guinolinyl
1.20 CH3 CH3 H Cl l-methylbenzimidazol-2-yl
1.21 CH3 CH3 H Ccl 2-oxazolyl
35 |1.22 CH, CHjy ﬁ cl l-phenylpyrazol-5-yl
1.23 |CH; CH; |H c1 l-methylpyrazol-3-yl
1.24 CHj3 CHj3 H Ccl l-methylpyrazol-5-yl
1.25 CH3 CH3 H Ccl 1,3-dimethylpyrazol-3-yl
1.26 - |CH3 CH;3 H cl - l-phenylpyrazol-3-yl
40 7727 [cu; [cm; |® . c1 1,4-dimethylpyrazol-5-yl
1.28 CHj3 CH3 H Ccl 5-oxazolyl :
1.29 CH3 CH3 H Ccl 1,3-dimethylpyrazol—-4-yl .
1.30 CH3 CH3 H Ccl 1,5-dimethylpyrazol—-4-yl
45 1.31 CHj3 CH3 ' |H cl l-methylpyrazol—-4-yl
1.32 CH3 CH3 H Ccl 1,3-dimethylpyrazol—-5-yl
1.33 |c¢H; CH3 H Ccl 4-methyloxazol~2-yl




0050/

1.33 CH err] err] H ~Sgerr]CHerr] d
4- met hyl oxazol - 2-yl 0050/ 45659 23 No. R err] Rl err] R err] L
N - Z 1.34 CH err] CH err] H SHJerr]CHerr] d
5- et hyl t hi ot hi azol -2-yl 1.35 CH err] 23CH[err] H Serr]CH err]
d 5- net fyd.t hi (Athi ajek- 2-|gk 1. 36 g err]jz CHerr] H
Sqerr] CH errITSa™ Jen, *{€H TRy I [85,80] I 27 s_nedily1thiothiazof BRI 11 _
CH err] H —SH-e+HoH-er—a "yci B “n"l+ OHBFO
CHierr] CH &t13® ¢ |CHS oiio ] k89eEHy |CIq | S-melivit ?@r}ﬂ?ls&x%’zm -5 y.l
1.39 CH e e5r 1.36CH|@Har ] |CHH |H 50267 |O3H er p4methoxy-1-methylpyrazol-5-yl
(3- net hyl phenyT)s7t hf@zoTl - EH}’T - 40 (ﬂ]!ﬂhe [d1] (3-c9éIapropy isoxazol-5-yl
SCIerr]CH[err -} C -5 Iéﬁlll hlllla C ?;_.’4& o T X'_£ u‘lﬁ] FJ
H S er tﬁg[ rfPﬂ 4- hr Bim3- Ig" leny 1S9PFOPY a 9]]—1’5
Sgerr]CH err]1@% |CHs 5{RBs hyH- 2- t [i%%H4 | 43 (3@f€1¥|1}>hen¥él)+r’éﬁaf°l‘2ﬁyl
SOerr]CH err]i1do |cu; 4-{omi hyl- 2-t fsogoyd |clL 44 s—ﬁéﬁlylt&&ol-t'l-yl
S err] CH g ' ATyt Py = B TTT 1
Sa[ e”%CH% e OO O B B N 5 I S T v o e el mrfyﬂ Y
SO err]CH err 242 |CHs 4 |6Hyi 18 hy| [958 C. v %mﬂ?hyl'ﬂ%e“}fl CH err]
H S ert}l@d efeds Cljcas |H4- phEﬂwmhIcazol Pi-pktiy148-thi€hfrer r |
a% err% (I_:IH[ 1.44 SIEET T IIel MR Tl so,cHy feallet NOXREthA£A 201 Y b—yh: 79
err :ulu -+ I\ \’}Ff] A - 4I —‘tl ||u_y| —2&
1.50  OH erg |- 3 Sy [Cy [® S |y o | Rk T T
6( 2- met hoxyet hid46- 21 §fer i q¢Hs 1.{181  [O%Re¥x|cl CH%Pbrdimethylthiazol-2-yl
Sqerr]CH err[1G@7 [ca; 6{am] MYkt NI Ofsd,e89 |alyl 1| S@henyditheddd- 2-}@-1[ err] H
Sgerr]CH err¢& 6 rET =—3= - 535 T =
Sg[e”%m%e” 0 O TN A A 2N G &yqnazo;g §1J
Sgerr]CH err{tc® [CHs 6.|REY hJE- 2- p}F9eR4 |95 1. %methgrlirér?ylndy CH err]  H
Sq err] CH eor |1.B0  |cH3 6€8; 2,|B- t ri fSosomoptihoxy G(Z%prﬂydhyl)%pyriaﬂ[lerr]
CH e H S 7 o Z, 4 TN A VA
VAR SRy L o ) Ll L) S DI e S e
5-pyrim dinyl |1 352 1{%8 |68 edf] pHy |1 | [e-metndpyripwridyl 1 o
6- di met hyl ami (b-53- p|FHady||cls 548  CH{S9F8s [C1CH] efdfpethasy-2-pyri&tY err] CH err
d 1,2, 41 sqad]@mol {ory| [k 60 |sdethLfdi] G#Elefnﬂl-z—ﬂs}ndyl
SA err] CH &5 IT§5 [cr, S|ed] oK H 6T, 2, 22¢ P 10o¥bethoky)-
2-pyridyl
1.56 CH3 CHj3 H S0,CH3 |C1 6—(2,2,2- trifluoroethoxy)_-
_ 3-pyridyl
1.57 CH3 CHj3 H S0,CH3 |C1 5-pyrimidinyl
30 11.58 |cH; |cH; |[H S0,CH3 |C1 6-dimethylamino-3-pyridyl
1.59 CH3 CH3 H S0,CH3 |C1 1,2,4-thiadiazol-5-yl1
1.60 CH3 CH3 H S0zCH3 [Cl 3-ehtoxycarbonyl-1l-methyl-py-
razol-5-yl [sic]
1.61 CHj3 CH3 H SO2CH3 {C1 2-methylthiopyrimidin-5-yl
35 1,62 |cH; |cH; |[H SO2CH3 |C1 2—pyrimidinyl
1.63 CH3 CHj3 H S03CH3 |Cl 2-methylthiopyrimidin-4-yl
1.64 |cH; cH; |u SO,CHs3 [c1 5-methylthiol-1,3,4-
: : {thiadiazol-2-yl
1.65 CH3z. |CH3 H S0,CH3 [Cl | 5-methoxy-1,3,4~thiadiazol-
40 2-yl .
1.66 |CH3 CH; |[RH S0,CH3 [cC1 4,5-dihydrothiazol-2-yl -
1.67 CH3 CHj H S0,CH3 |Cl 5-methyloxazol-2-yl
11.68 CHj3 CH3 H SO2CH3 |C1 5~phenyloxazol-2-yl
45 1.69 |CH3 CH3; |=m SO,CH3 {C1 -1 2~methyloxazol-5-yl
1.70 CH3 CHj H S02CH3 |C1 2-phenyloxazol—-5-yl _
1.71 |cHs; |cH; |H S0,CH3 |C1 2-methyl-1,3,4-oxadiazol-3-yl




1,51

CH err ]005064[5659

H SHJerr]CHerr] d _
2-met hyl thi opyrimdin-5-yl 35 1.62 CH[err] CH err] H
SHJerr]CHerr] d 2- pyri m dinyl g«? CH err] CHerr] . H
SGerr]CHerr]_d 2-neth Ithloovrl Qin-4-vl 1.64 CHerrl] CHerr]
H Sq er {§oGH ef¥] Ofr?  |r5- ngjchyl t Hiol - 1,{3, 4- t hi adi azol -2-yl 1.65
CH er rh] CH[ 3.'[A|'7TZ dﬁ; CH3 ?fjﬂer I [{gob &l [lcaU 5-methyl-1,2,4-oxadiazol-5-yl
Syn 166 b [y [F g [Soscmadite |arphenyit3 d-oxadiazol-sy1
, 5- di hydr otgh 74| - [CHl  {cBy  [HCH &SOpCHs |OY err]5‘tr#1“°r°metsq‘ér:|2}m‘érr]
d 5-met pyl oxakol - 24yl 1168 [CH err CHEREQL-3-H
Sgerr]CH err]1.@5 |CH; 5{phAenyBoxazjdio:CHs|IC1l]. 69 5-m&Hydri ]2, 4-Gkiddredl-3-FL
gg er r% ﬁ% err l.m% CHy <47 ggi N ny ﬁova@Ozé}I 1ZFb 1.54Bhen &1 utoxadie &Y 3fy1 H
err err 2R e OXaz . I 4 CH-e EHFert H
s err] CH err |2t [CHs 5. : P ] 2@%@’ Loz ol PpiRryLiseezal edle o) N
Rlerr] = Rpef¥]78 |%perFis |B SO,CH3\jiIC1 12(1-°7‘2°’¢°£@HPE¥H1 2, CKéTr]
H SOertlCHelr] d 5-m%¢hy|-1 2. 4- pezatrEl- 5 vi 73 _CHer1ll
CH err] H |1.79 SSHarr]|Ckf erlB] Cl{SO2CH3 plphenwcﬁar®:4y@edady@mhs&yyl.. 1.7
CH err] CHErr] |H SQPerr]iCHerr] O |]2zo0l-3-yl
5-trifluoronefngo- 1|ck;4- dgrs Iu S0,CH3 |C1 5,6~dihydro—4H~1,3-thiazin-
di azol -3-yl 1} 75 CH[ er ] CH er r|] H SSerr]CH err] d
gq met h]y|C;_|[1,1%, P . @fad) g Ol A éa;)” B /0 so%ﬁgjgll medlrthloldﬂ— 2-yl
err errp—¢t e 240 7ot - et
CH err] H 1.82 Pérrl ?r ﬁ; (1 |562CH3 -lphp /J'?q‘?ll x9i?niH' 101 78
CH err] CH E¥-8B__ |93 |CHs SEer r]|@%REHr|€1C '1,3-dithian-2-yl
1- (4- chl or ophenygh) - 'p'cng 4{te4 - [azol - %oyd:n31 .c19 @I‘l[ieclil’o]xan-i;ljﬂ.er r H
Sqerr]CH errfTGE Tey R4, 5- w -1ibU)i L&tﬁyl .1:2
CH err] (20 S%@:rjg?[ .911;1 > Al v S 2% tiiazia 2y
15 1.81  CHksBf] [dFFy |Hy  |sO:CHg fdérrL R brrapeai iy
1, 3-dithiol anp28yl {ICHB2 |CH3 ¢Hr] |[SObfffar|Cf.  H 3-methy3e) &2.H}-OrfadiintolCh-yl
i, ggl ?ﬁp' an-z T.88 ljcm3 ) er?J gob&illlct M 1,2 4-t§ﬂ&ifarz5ifi-%lir1 C'
,.3-di t hi an- 2Fy=—4—84 e e + .
1, 3- di oxan- 2- 189 ofCHs ] 8 (‘.I—JajFr 3 [ thla@f"%“ 51&&?'5 Eﬂﬂ'ﬂ
1, 3- oxat hi @Sapt-29y| |CH386 |CHLCHBrr] |SO2€8|&1r] | 3Hoxo-3 ’quzeﬁrﬂ‘mftew]]'5ﬂ’1
1,2,4-tri azol Jl-9)’(| Eﬁ? ciH _qtnr] sobtmyr ich H 2-oxo-2-8q,sr,n]-ﬂd[heaic£1-@-y1
3-met hyl - PUL L T v PERA P SO0,CH; [C1 3-thienyl
1.93 |[cH; |H H SO,CH3 |Cl 2-furyl
1.94 |[cH3 |RH H SO,CH3 |Cl 3-furyl
30 1.95 CH3 H H ‘IsoscH;3 {Cl 3-methylisoxazol-5-yl
1.96 |cH3 |[H H SO0,CH3 {C1 S5—-thiazolyl
1.97 CHj H H S0,CH;3 [C1 4-thiazolyl
1.98 |CH3 |H H SO,CH3 |C1 2-thiazolyl
35 ]1.99 CH3 H H S0,CH3 |C1 3-isoxazolyl
1.100 |CH3 H H S0O,CH3 |Cl 2-pyridyl
1.101 |CHj H H S0,CH3 [C1 3-pyridyl
1.102 |CH3 H H |soacHs |1 4-pyridyl
_ 1.103 |CH3 H H SO0,CH3 |Cl1 2-benzothiazolyl
B L EETY! CH; |H H _ |S0.CH; |C1 2-quinolinyl
1.105 |{cH: |B H SO2CH3 |C1 4-methyloxazol-2-yl
1.106 |CHj3 H H S0,CH3 |C1 "15-pyrimidinyl
1.107 |CHs |B H SO,CH3 |C1 3-thienyl
45 {1.108 }CoHs H B S0oCH3 |C1 2-furyl
1.109 [CzHs |H H S0,CH3 [C1 3-furyl
1.110 |[C2Bs |H H S02CH3 |C1 3-methylisoxazol-5-yl




1.88 CH[err]oosoéﬁFerr H SOerr]CHerr] d
1, 2, 4-thiadi azol - 5y| 189 CH err] CH err] H SOerr]CHerr] d
thrazoI|n45d|on 25 1.90 CH err CH err] H '
SQerr]CH[err 30x03H-12 4- i#?hi azol -5-yl _1.91 CH err]
CH err] H err]ﬁ:—l[e R} ol - oxd-z2-H 1, 3, 4-di t hi azol - 5-yl
%:H?Z ]CH[erHr 1.111 "|CzE HOM ) el | Ys- thlazoli'I[ ”'e”y'm_lrl 951
err H-y—1—04 Ch-e+]
H sqerr T 2*‘%:1 oL on [mii
S err] CH elﬁr 1.Q13 |C2Hs JHpet Bl i sope@z@is-|Tly| 1 29€hiazgHylerr | H H
gg e”% g% err[1Gha fcous §mt NT JAOT YT sb,8H; [c1CH ;Er-lisoxaﬁolyl H
err err =) Y U|y| 3= G:[ " —t -+t
sqerr]CH err 1.415 [coHs Ju . 18 yl shaCHs | i _%‘Flr"#’i H H
S err] CH err{l-dL6 |C2Hs 3]HsoxqHol yvI| P20 ClcH |3-Prridyl 4
SO err]CH err]1.Gh7 [cas 2apyrijdyl 1l.sbodn; (@ er rfla-pyridyl H
Sqerr] O o [T 90 [cam, JRDYTIRYT IobEs [T Topeligeniaorft
S err] CH err|L-GEO |CoHs JHpon B hi A50e%Hs 143 1. 1lGrauinglipyy H H
SOerr]CH err|1.QRo |C2Hs 2{Hui NQKI nyl | s0QQH c1CH er4|=-]nethylblxazol—2_+}'l
S err]CHerr 1.2&1' CzHs = 41 ﬁern g0xa %iehqgﬂal l%-:_ Binyl . Ff ”'Ff
9s DO P DO B P AR (Y s 0552 1 I
SJerr]CH err|1-@23 |C28s 2{Huryl|H1. 10$02C3eiCA] H rZrFurYJH H
SO err]CH err{1.ak¢ |cous $rfurYh 1. UWHo,cHslj@1r | H|@-Edryl H H
SHerr]CH err 14\'5 Cs :ﬁliefiﬁi s )gagéﬁ's- = 3- 7K
err . 4] ' ] i
E[ ! sq erRE IcHeerf9ePel |8 Bt hi|$PefHa{CE: 11A5-Ehia=el¥kerr]  H H
SO err] CH eor |1.@R7 |C2Hs 4{8hi ajal yl |Boid3 [T er r|l4Hkktazolyl H H
Sqerr]CHerr 1.}538 C2Hs ﬁ ght aj 9' yI L Jsg%eli-l;'& C‘IL?”JZFH?:[szlyl H "'u
S0l or 1] O or 1 [u2®_[Cas 5 Ryr 4B [EOReaclh, ) pai byt
SO err]CH errj1-&0 [C28Hs 3{Byri q¥§l 1.|BPZCH([CAr r ] [zePYI“lleH H
gg err% ﬁ% ;rsr 1;@1 CzHs 4RI Ayl 10 sodcutliey C grcpy :ﬂi’yll] H H
err r Tt pa ++o1-¢ T 1 m
Sq er r] CH[ err 1.;:32 CaHsg ” Huinr Ll 2&3 'bl 4= pff:.cﬂy'l_.'l ] )
1.133 |coHs |H H ~ |so,CH3|c1 2-benzothiazolyl
1.134 |CaHs |H - H S02CH3 | Me 2-quinolinyl
1.135 [CyHg H H SO,CH3 {Me 4-methyloxazol-2-yl
30 |1.136 |CyH5 |CHj3 H S05CH3 |Me 5~pyrimidinyl
1.137 |CHj CH; |H S0,CH3 | Me 3~thienyl
1.138 |CHj3 CH; H S0,CH3 | Me 2-furyl
1.139 |cH; |cH: |H S0,CH3 |Me 3-furyl
1.140 |CHj3 CH3 H SO,CH3 |Me 3-methylisoxazol-5-yl
35 1.141 |[CHj3 CHj3 H S02CH3 [Me 5-thiazolyl
1.142 |CHj3 CH3 H SO2CH3 | Me 4-thiazolyl
1.143 |CHj CH3 H 502CH3 {Me 12-thiazolyl
1.144 |CH3 CHj3 H S0,CH; | Me 3-isoxazolyl
40 |1-145 |CHj CHj3 H SO0,CH3 [Me 2-pyridyl
1.146 |CHj3 CH3 H SO,CH3 [ Me. 3-pyridyl
1.147 |CH; CH3 H S0,CH;3 |Me 4-pyridyl
1.148 |CHj3 CH3 _ H S0,CH;3 | Me 2-benzothiazolyl
1.149 |CH;3 CH3 H S0,CH3 {CH3 2-quinolinyl
45 1,150 |cH; |[cH; [B SO,CH; | CH; 4-methyloxazol-2-yl
1.151 |cHs |cH; |=m S0,CH3 | CH; 5-pyrimidinyl
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H

SHJerr]CHerr] d

4- et hyl oxazol - 2-yl 1. 121 Cerr]H err] H H- SOerr]CHerr] d
5-pyrimdinyl 1.122 derr]JHerr] H 26 H SHerr]CHerr] d
3-thienyl 15 1.123 derr]lHerr] H H SOerr]CHerr] d
2-furyl 1.124|8&] er {§*H erjr} RP LH M SOJgr]CHerr] d 3-furyl
1.125 (ferr] '-[.Qrsﬂ cHs |cH —CH3 | 90LCHy [dug' | S 3_knidny1
3- et hyl i soxatol - 5-yI *1. 126° cgga] H er]ﬁr H H SHerr]CH err] d:l
5-thiazolyl 2¢ 1.127 Cler r] HEsoz | H H SHJerr]CHerr] d
4-thiazolyl ARG FERTT ITELET f-cn;;" 50,CH; [GH; T]oerrr o
2-thiazolyl "1}129 (ferr]iH er fleeaH SCIerr]CH[err] d
3-isoxazolyl 1.130 |C2H5 H |-so; H SJ err CH[ err] a - 2- pyridyl
1.131 (err] L cat fen “CH W gl STpyTTayt—25
1.132 (Jerr]H _’[err] *H : ECGH: S e3rr] [err]ug 4-pyridyl 1.133
Cerr]Herr] H ey r|f CH ery] d 2- benzot hi azol yl 1.134
Cerr] H errgg [1] aa O SN P AR P CH Py 01§19 L8] 135
Clerr]Herr ! IJI55 ¢ ’H g :r erf] > Me met ﬁ 511 ilox zol -2-yl 30
1.136 derr]Herr] CHler r] _sﬁ Sqerr]bH[err] NE
5-pyri mdi nyl =537 —cH ] _n”r > 3 — EHrerr—ive
3-thienyl 1. 155 8 rr 2 o g%}]t O2¢fs |CHs 43 Em 8;]—'I_"Ierr] Me
2-furyl 1.139] CH efr] CH[er_gi2 H SOjerr]CH err] M 3-furyl
1.140 CH ey eretr—H Sehetr-eHFerr v '
3-met hyl i soxapo1>3- ﬁﬁg% 9341 E"G Al SO dHéH[ e phiagglyl
SOerr]CH err} M 5-thilage) y] 1. 1 CH[err] CH err] H
SO err] CH err j—ie d—i—r~g 7oty “' —CHt —cHer+——H
SOerr]CH err 1R [CHs 4By czzﬁ; Y SPZ“E? cHE:I—l[erzr ]th"az"éf!terr] H
SOerr]CHerr| M 3-isofagdl’y 1. 145 | CH err] CHerr] -H
S err] CH etr (—ie ey —H—46 -et-+ SH-ef—H
Sgerr]CH err 1ygo [cHs  4c Yrif 8y 231 S?&ga 3 ls°’tﬁzll|?’£¥jr
Sgerr]CH err] M 4-pyrifdy,'l 148
SOerr]CH err lJ"b $ Hergeth "Lg#
SOerr]CH err %Ffe'?'? b qLF_"((:g 3 ol )
Serr]CHerr] CHefr] 4- e Bg)"
SJ err] CH &5 |—cH-e+ 5—3\H—+A
Rl err] Rl ef Jr‘I's'i q_rﬁ CH3 R 0;13 |
p-CH err] SO t\rr]CI-I:err] CH er|Lgg," | 3-thiknyl
1.162 |CH; |CH3 |p-CH3z |S0,CH3 |CHj 4~pyridyl
=Cegllg
30 =S02
1.163 JCH;3 CH3 p-CH3 ] SO2CH3 | CH3 2-benzothiazolyl
~CgHy
-~S032 _
1.164 |CHj3 CHj3 p-CH3 | SO,CH3 | CH3 2-guinolinyl
-CgHy
35 -850z
1.165 |[CHj3 CH3 p-~CH3 | S02CH3 {CH3 4-methyloxazol-2-yl
~CgHy :
-802. .
1.166 |CHj3 CH3 p-CH3 | SO2CH3 |CH3 5-pyrimidinyl
~CgHy
40 -850,
1.167 |CH; |[CF3 |H SO,CH3 |C1 2-thienyl
1.168 |CHj3 CF3 H S0,CH3 |C1 3-thienyl
1.169 |CH3 CF3 H S0,CH3 |C1 2—-furyl
a5 1.170 |CH3 CF3 H S0,CHj3 |C1 3-furyl
1.171 jCH3 CF3 H S02CH3 |C1 3-methylisoxazol-5-yl
1.172 |CH3 Cr3 |H S0,CH3 |C1 5-thiazolyl
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5 ,51.153 CH[err'rﬁ / Cl—?[err]

p-CHerr] SQerr]CHerr] CHerr] 2-furyl
-CoH4 -S2 1.154 CH err] CH err] p-CHerr] SOerr]CHerr] CH err]
3-furyl -CJerr]Herr] -SJerr] 10 1.155 7CH[err] CH err] p-CH err]
SGerr]CH err]_CH err] 3-nethyl i soxaz 5-yl 1.156 CHlerr] CH err]
p-CH err] SOjges] CHlerr || REH gR?#] L5-thimzoly|z-Sqerr] 1.157 CHerr]
CH err] p- anal (ot erficrtrlj@r 'l f8d.88d Jc1 4 -Ehﬁ:z&hyl -l L. IbB
C:H[err] . CH ﬁ”rf] ch 1r~||: é"".l S Sht ra L1||a.1_u|yr
-SJerr] 1.159° N [arr] ﬁ? Cadl p’r?ﬂ}lf’prr] CH err] .
3-i soxazol yl -116(5 ¢# er|CFs |HCH e‘ﬁﬂzcas LICH] el ety léeetidapel 15 yEH err|
2-pyridyl - vrn]ﬂsl[ <=m3| ;;:E@I apﬂ[e [g0,CH; @-Ter T:i—isoi&z@hfﬁl’l’j
R P RS 2o ORI A 5 1 (AR T, L T
s err] 1.1641-108 6F%  [CFold ] sﬂigﬁ-l‘é'rrLsﬁpgﬁ‘{YéH[err] CHerr]
2-qui nolinyl $5.179 |cH3; |cF; |H SO, @rr]| [3-b§BidyCH[ err ] CH err]
p-CH err] Sd ¢TT1s @ff,-{] el éb—rzaﬁ_.} oA SOX rgjﬁ] T. mb L;H[errj
CH err] p- _ﬂr" Stlerc%V”Lcrr}—~ﬁdcxr et y-a7ot f
-Jerr]Herr] Yj8L |CHs H S02CH ]zarrl ﬁ“ﬁ%gﬁj’lgj{ E{FY CElerr]
H SO ef¥J18R[ ¢¢¥3 diICFs [H 2- [96:6Ry|Cl1. 16P-merhivd2]2, 4~CFiagolt5-y1H
gO[ err] g[ err11Glss fcu; Jckll gyl T11dd38r, [l err -beﬁﬂtariiolylH

err err =toryi—4513—4F EHe 1= -
S(qI err%CH% ery 1,484 |cHs ':-S??LI‘JF 1 1502C celfﬂ[ zu‘1}‘1’:? JEL
SO err]CH err]1B85 [CHs dJCRet H{ll i sokeP26ls L] %ﬁE’-‘“@-‘J}@%r] CF[ err] H
Sqerr]CH err]1{8e |cu; Hcrhi gm0l yl |so.cRDREY 456 b3-ma8thyibenz inRdessl]-2-y1 R err
Rlerr] L [-187 Mn; |c%s |E SO0,CH; |C1 2-oxazolyl
1.188 |CHj3 CF3 H S0,CH;3 |Cl. 5-oxazolyl
20 '

The compounds I and their agriculturally useful salts are suit-
able as herbicides, both in the form of isomer mixtures and pure
isomers. The herbicidal compositions comprising I control vegeta-
tion on non-cultivated land very effectively, particularly at

25 high application rates. They act against broad-leaved weeds and
grass weeds in crops such as wheat, rice, maize, soya beans and
cotton without significantly damaging the crop plants. This ef-
fect is particularly pronounced at low application rates.

30 Taking into consideration the multiplicity of application meth-
ods, the compounds I or compositions comprising them can addi-
tionally be employed in many other crop plants for eliminating
undesirable plants. Examples of suitable crops are the following:

35 aAllium cepa, Ananas comosus, Arachis hypogaea, Asparagus

officinalis, Beta vulgaris spp.
sSpp.

{sic] altissima, Beta vulgaris
[sic] rapa, Brassica napus var. napus, Brassica napus var.

napobrassica, Brassica rapa var. silvestris, Camellia sinensis,

Carthamus tinctorius, Carya illinoinensis, Citrus limoh, Citrus
40 sinensis, Coffea arabica (Coffea canephora, Coffea liberica),
Cucumis satiwvus, Cynodon dactylon, Daucus carota, Elaeis
guineensis, Fragaria vesca, Glycine max, Gossypium hirsutum,
(Gossypium arboreum, Gossypium herbaceum, Gossypium vitifolium),
Helianthus annuus, Hevea brasiliensis, Hordeum vulgare, Humulus
45 1lupulus, Ipomoea batatas, Juglans regia, Lens culinaris, Linum

usitatissimum, Lycopersicon lycopersicum, Malus spp., Manihot-

. esculenta, Medicago sativa, Musa spp., Nicotiana tabacum (N.



1.173 CH err]oosoélgfgrsrg] H SHJerr]CHerr] d 4-thiazolyl 1.174

CH err] CF[err] H SCIerr]CH[err] a - 2-thiazolyl 1.175 CHerr]
CFferr] H SHJerr]CHerr] d gghyllsothi azol -5-yl 5 1.176
CHEerr] CF[err] H SHerr]CH err 3-isoxazolyl 1.177 CHerr]

CFlerr] H rusSifak,s ]O@HPeﬂ”fOEear OIBz'bl'ﬁﬁﬁIVtahl Bhaseglug lynayes, CH err]
CFlerr] H Phas&hplug VOligeris, Gticea aBiey, iRiyuslspF9, Hiduer sativi@h] err |
H SJ err] edhfitig |avdlum, Pronpy rgebslicd) dyrifi0 cofinieis] Ribek[ eyIvestrd,

gch g; H ﬁ% g; r Rifknus coﬁmﬂ)‘l&bd%a@ch]a&ﬁm Q:'Eﬁ:rir arumCFESééﬂe ce‘f‘eale, Solanum
SAerr] CH erg; ]E;%rosum,l_s'g?.#ﬁ +' ti“gﬁ Laz 119%%@') C% T('J-F‘Fé)r- r]
H Sq er r | EHEB Py GRS, T 'Tn’e‘ﬁ’fbtaﬁﬁi%‘l‘”y‘ﬂl T itdgum H
SJerr]CH err ]Vlt}s Vlr@-ﬁ?&i‘ﬁmoﬂﬁhyﬁm 185 CHerr] CF[ er r] H
SHJerr]CHerr] d 2-quinolinyl 1.186 CHerr] CFlerr] H

SJ err] CH er r tnChdditick, "ehBYt&iftiindisd2z6an Zal¥o beld8ded Gh{ @t’rbbs wikIdit hake

H S |
S err] g_f eIP]r %Cﬁrxﬁédedtoleraﬁﬁ 03?&'& the %l°?L@rﬁ;?lﬁ&§r 5 me st Srfa| y

dseful sal s SFEind. B6Ad1Ns e, hER 88 SN mrEhiqTRe BRChAT ey
m xtures and pure isoners. The herbicidal conpositions conprising | cont r ol
veget a- tion &henkerhigdidalacompositdonsr or efifec @ctiveyingradiengbaraly het aps
high appl i cat pbied atres- ofhpyseedmeagencet bf adt laedvee impedients gamsdesseds
in crops sughywaslWeriratedCBy @évtln é%& PRAE , 28Hek Ml cék L 68 Utech-

f I | I
b ahounced a1 ?%”E%'“ﬁ'tb@eugég ,r;f il 'M’fu’ﬁgftc "%%Mbﬁg &4

con
mul tiplicity 3?

eratl
o 1£5C, FEF Ao ARALETE R, AB BHeh 13 Y
conprising thé& H‘PEa‘FP%YdWmet FBF%I"’}Sy %téﬁﬁmtl ﬁsnﬁ?ﬁﬁ’tﬁlﬁei" Robhe Ladves
for elimnatinf tkeleannsdliveptzon plafkanphike dhesattive cdngregients ndach
fol | ow ng: 285the| lesvesepf, uidesrablenpiasts Ardehi aréymogysing, béspatingox

officinalis, BRéanatdd@doil SePradesi(pbstldifesdtvy, Bayapyyl garis spp. [sic]
rapa, Brassica napus var. napus Brassi ca napus var. napobrassica, Brassica

rapa var. silyestris nsi s anus.tinctori
T nor nenai s e ooy r' o, fid BthEcidft URaR AN HongF it then,
canephor a, OoFP%ab‘Fl‘ﬁ@rdi'cé?r eXrRies éatF%sf“Eyﬁ dERRHEHATERRAY (RARGRYS
carota, El @5 sofutirnssipowderagmuspenpsions, Ghso highix canpenyphted hi r sut um
(Gossypi um ar bgueows, Gddyypruother [Baspensidiss Dppdilsperdidns,i enhilsiald artilus
‘annuus, Heveadbspstdidiiasi pastls daiusrsy| 8pFéadiig " hbérials or granules by
: ' means of spraying, atomizing, dusting, scattering or pouring. The
use forms depend on the intended purposes; in any case, they
30 should guarantee the finest possible distribution of the active
ingredients according to the invention.

Suitable inert additives are mineral oil fractions of medium to
high boiling point, such as kerosene or diesel oil, furthermore

35 coal-tar oils and oils of vegetable or animal origin, aliphatic,
cyclic and aromatic hydrocarbons, e.g. paraffin, tetrahydronaph-
thalene, alkylated naphthalenes or derivatives thereof, alkylated
benzenes or derivatives thereof, methanol, ethanol, propanol, bu-
tanol, cyclohexanol, cyclohexanone or strongly polar solvents,

40 such as N-methylpyrrolidone or water.

Aqueous use forms can be prepared from emulsion concentrates,
suspensions, pastes, wettable powders or water-dispersible gran-
ules by adding water. To prepare emulsions, pastes or oil disper-
45 sions, the substrates [sic], either as such or dissolved in an
oil or solvent, can. be homogenized in water using wetting agent,
tackifier, dispersant or emulsifier. Alternatively, concentrates
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45. | upul us, | porme/a atatas, Juglans regia, Lens culinaris, Linum

usitatissimum Lycopersicon |ycopersicum Malus spp., Manihot escul enta,
Medi cago sativa, Miusa spp., N cotiana ta §cum (N. 0050/ 45659 28
rustica), O ea europaea, Oryza sativa, Pfidseolus |unatus, Phaseol us

vul gari s, Picd@YabreBrepanags whpph ars sompesed \afmacbiys usubstanee  Prekting
persi ca, PyrusageatpuhackifRieresdigpemsinte or Remilnis iernandi possSidyhaolvent
of ficinarum S%acalie,caidaliseSebacentratesbaressiiitableghor dilidlioh ¢5th wa-
vul gare), Theqlyoma cacao, Trifo- liumpratense, Triticum aestivum
Triticumdurum Vicia faba, Vitis vinifera, Zea mays. In addition t he

conpounds | can .al so be used in crops which have 10 been made t
agai nst the adtiisAPA® PRAAACETAEELYS SHPELENGPS ptakiFvAGLS) TS il ﬁﬁ%ﬂuse of

geneti c engi n@atiadgsatthodskalhoe reantihc metpl ceadtesiori ammorium Falsgt oL earo-
I ngredi ents camatie aplf@iiccacpds; erg.pdigaererpemod-,| haphtchadeneveand di-

i ngredi ents anfty?aspletndRineshQESnal @tidy &84 teE Fakit9Padlid¥)l alkiedlfo-
appl i cati ogad %Qesnhﬂ& PLAN Es&ff&aeésvom&iﬁyi NANebR! SLEG ATRAELY NS

Chey bome. i nt GonsY) PRt fasesy, ab el o pTaey o, hetal apdtfetidca-

sensitive crofd}Faptd ohifattynalahql gLyREL cBFREHSs Feaeﬂn-‘z#%q?eprea%%s il
undesi r abl e plsadifonahed maphshglent mapddesivativas theraok editivifornatdehyse,
(post - di r ect edsondeyséyion Predactpchdmphthaléie dreoblii naphthalenessl fomits
conpri si ng 18 ¥iganwden Yikdolf aﬁdezﬁmlaenyae; % }@ g&eﬁ ylardbok91 R
aqueous 25 sol %‘e?”%t%{fﬁ%ﬁd é‘é 1Ong nd é}[&‘lemai?iir%‘henyl

aqueous, oily or her ens | ONs

o0 o Y LS #si%w&r%spﬁi %?ﬁ'gﬁwcg ity
sprayi ng, at ori’l olyggher Alqohg ssch%?fé-'r% degydrafraialng % lqohod/gEhyignend
on the int endmuplarp@msamsanqthmadateﬂeyamrs mal,dpgmnamt@arlene dikst
possi bl e di2f rdtheiri 6n wdlyidxgpaopylene kel ethier adaardl ngldashdlheolpybyrdalon.

Sui tabl e i nerletaddi hbe@stell 8obbiedRlestelrs) I L4 ARSud i PEMAHB 2i1G08Fs or
boi I i ng poi nt e%ﬂggfgflmsgsene or diesel oil, furthernore 35 coal-tar oils
et

and oils of veg e or animal origin, allphatlc cyclic and aromatic

hydr ocar bons, paraffin, tetrahydronaph- -

Pow%ers, spreadlng materials and dusts can be prepared by mixing
25 or grinding the active substances together with a solid carrier.

Granules, e.g. coated granules, impregnated granules and homoge-
neous granules, can be prepared by binding the active ingredients
to solid carriers. Solid carriers are mineral earths such as sil-

30 icas, silica gels, silicates, talc, kaolin, limestone, lime,
chalk, bole, loess, clay, dolomite, diatomaceous earth, calcium
sulfate, magnesium sulfate, magnesium oxide, ground polymers,
fertilizers such as ammonium sulfate, ammonium phosphate, ammo-
nium nitrate and ureas, plant products such as cereal meal,

35 ground tree-bark, sawdust and ground nutshells, cellulose powder
or other solid carriers.

The concentrations of the active ingredients I in the ready-to-
use preparations can be varied within wide ranges. In general,
40 the formulations comprise from 0.001 to 98% by weight,_preférably
' 0.01 to 95% by weighf, of active ingredient. The active ingredi-
ents are employed in a purity of 90 % to 100 %, preferably 95 %
to 100 % (NMR spectrum).

45 The compounds I according to the 1nventlon can be formulated for
example as follows:



thal ene, al kyl a‘%!mc{4 apﬁtt hal enes or derivatives thereof, alkylated benzenes
or derivatives thereof, nethanol, ethanol, propanol, bu- tanol,

cyel ohexanol , cyclohexanone or strongly 8Iar sol vents, 40 such, as

N-net hyl pyrrol i done or water. Aqueous us&“forns can be epared from -
‘enul si on concédnt r A% Parsgshiemsight, op dthe sompennd e ﬂo%&eﬁl@e giissolved in
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or oil disper- 45 Fn@)S10thertsibyt wéigst [oF ¢he &8dS oXS8Sté N @modi 6§0! ved
inan oil or sol V% 18&@ &éOfEBg?“:h Q)f Bl@@&eicﬂﬁ'uﬂﬂtoﬂ@é{ﬁa{%l%&%&&;

tackifier, sper an em Y
0050/ 45659 é7 5,— ek %\}%O th? C JE % fofggtgﬁggy{@%nztenesulfonlc

wetting agent, ta(ﬁﬂlldl @P s3}&""?J’rgl'@rrﬁlfs'r"}f:‘ﬁee?L dnc 55%651‘%1 &5 Gém’
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and of fatty aci d nat es an kyl aryl sul fonates, al kyl,

| auryl ether and fatty aI cohol sul fates, and salts of sulfated hexa-,
hepta- and octidded- PASES binFedohtopf ythe CoRBPuRd oy lepRetke Himnodvedtinn

products of sul f oramédtnegdnposad afdUemartat by eweiahdr off cygldhexanone,

f or mal dehyde, cond@nparterbypweddahtsodlisvbuitiahel pre0 qrarek by weight of the _

napht hal eneggil f omafadllétasf o5 met tsfp e:ﬁ;nd,xteé g dehsdeos p@édwthahype

oct yl phenol et her, Oé%{é]afda aﬁg %ﬁcw nd'adifiRe! B3¢ of sth-
coI %#) cO

| kyl phenyl pol yg t |
pol yether  al cohol 45PEQPFITRJ 1ok SLY o on! %rﬁeol&eé "L

condensat es, et hoy?%af@f E%%PYOWFlg%I%WéFHy?%efWHI PR Ekpging, it
pol yoxypr opyl ene dhleyeint gives laauaghecis slispepsign|coowrieinero LZeRaby,
sorbitol es2ers, hiedohs-oflldid aceasé eingrpdieator net hyl cel | ul ose. Powders,
spreading naterials and dusts can be prepared by mxing 25 or grinding the

acti Vf Subst ang&s Jqo gt@sr ﬁasﬁk he Wkl 66 - 1AM ERE N6: % . PQEYais-
granutes, | npregnat ran mli%ure comé%sed of 25 parts by weight of cyclo-
. hexanone, 65 parts by weight of a mineral oil fraction of
25 boiling point 1.280 to 280°C and 10 parts by weight of the
adduct of 40 mol of ethylene oxide to 1 mol of castor oil.-
Pourlng the solution into 100,000 parts by welght of water
and finely distributing it therein gives an aqueous disper-
sion comprising 0.02 % by weight of the active ingredient.
30
IV 20 parts by weight of the active ingredient No. 1.28 are
mixed thoroughly with 3 parts by weight of the sodium salt of
diisobutylnaphthalene-oc-sulfonic acid, 17 parts by weight of
the sodium salt of a lignosulfonic acid from a sulfite waste
35 liquor and 60 parts by weight of pulverulent silica gel and
the mixture is ground in a hammer mill. Fine distribution of
the mixture in 20,000 parts by weight of water gives a spray
‘mixture comprising 0.1 % by weight of the active ingredient.

- a0 v 3 parts by weight of the active ingredient No. 1.28 are mixed
with 97 parts by weight of finely divided kaolin. This gives
a dust comprising 3 % by weight of the active ingredient.

VI 20 parts by weight of the active ingredient No. 1.28 are -
45 .mixed intimately with 2 parts by weight of the calcium salt
of dodecylbenzenesulfonic acid, 8 parts by weight of fatty
alcohol polyglycol ether, 2 parts by weight of the sodium
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neous granul es, can be prepared by binding the active ingredients to solid

carriers. Solid carriers are mneral earths such as sil- 30 icas, silica
gets, silicates, talc, kaolin, linmestone,.linme, chalk, bole, |oess, clay,
dot oni te, diatomacequs earth, calcium suPtat e magnesi um sul fat e, nmagnesi um

oxi de, ground pol ﬁ?é—Fs°ff%rE*P9‘}°ﬂéP§e§ﬁW‘}fsld§h%ﬂl‘ERH%FPE?eandarﬁ%RPEE’F by
phosphat e, ammp- meighti of aa anad fantaingradt opl odiibiss gives astableabily
meal , 35 ground tradEspeaskonsawdust and ground nutshells, cellul ose powder
or other solid carriers. The concentrations of the active ingredients | in

gener al . 40 hﬁforrgﬁat?%'vs’&?h‘"ta?rfi’% ?%‘*m%%u% or %“éﬁe e’eﬁ in a
preferably 0.01 t& By TR ‘tﬁ?{ép off %(Rar P V% ?ﬁﬁi\%&‘% hgr edi -
ents are enpl oyed 3% P&r‘p'ﬁr‘PY wqash@oc%%@%éa%dm%q%%ppe%l Bndo 19085“%5
(NMVR spectrun) . 4%yTwWeightpotirathokyiated diasgorooihe Thiscgives aatabde
formul ated for exaifleiss éondedwzate. 0050/ 45659 30 | 20 parts by wei ght
of the conppynd No. 1.28 are dissolved in a mxture corrposed of 80 parts by

wei gt of al kel Joen g Shecrl0oROLES dieiihdiio O by 128 18006 0P 1$0a 10

nol of ethleneo e C ac
parts by V\gl ght oﬁlﬁ‘ﬁgrﬁaﬁ’ﬂ?ﬁﬁeﬁapg g# Qﬂf&:?c ¥ hERY |F8ﬁf1%h%f’a’nﬁnan%

parts by wei ght of2& ﬁérélckﬁ{:twﬁéﬂh&OOﬁﬂm‘&?h@Fh% BHe givee 2 stehig eppl-
castor oil. Pouri rsjonheoscéntrate.i nt o 100, 000 parts by weight of water and .
finely distrgbuting it therein gives an aqueous dispersion conprising 0.02

% by 10 vveﬂg Biroieh Nehed GpekertMBL£HUcRTbn 4ha 2D Qéh&év@ySﬁ@r‘&EEti?é df1e
conpound No. arghg gs)grabz\éﬁ.dlbgﬁéﬂf &g&g go‘;'g)os_[egleg bé qul rt§] g?i/\m ght
1©

of cyclohexanone 1'SO
of’u

ar
the 15 SRR R ML Lz gronbe. & ek
[sic] and 10 géra%-gyom-gqﬁgu(;at%m agtdiyet 18?*‘-”@@-%5 éﬂdeﬂ?ﬁ WHE"—‘%)@F% to
1 nol of ca2Q dre epbliédutogethilire Bxdmpliesn of n$witixlkle) 0Ompame st shyfowemipat u e
water and finelne diskindsy iamg3i, I-béwiciazigeVesr Aratifde ) Uberictibd bl asi-
conprising 0. Qgn¥sbY2,6-dinitroanilines, N-phenylcarbamates,. thiocarbamates,
halocarboxylic acids, triazines, amides, ureas, diphenyl ethers,
triazinones, uracils, benzofuran derivatives, cyclohex-

25 ane—-1,3-~dione derivatives which have attached to them in the
2-position for example a carboxyl or carbimino group, gquinoline-
carboxylic acid derivatives, imidazolinones, sulfonamides, sulfo-
nylureas, aryloxy- and heteroaryloxyphenoxypropionic acids and
the salts thereof, esters and amides, as well as others.

30 : .
Furthermore, it may be advantageous to apply the compounds I,
alone or in combination with other herbicides, in the form of a
mixture together with even more crop protection compositions, for
example with compositions for controlling pests or phytopathogen-
35 ic fungi or bacteria. Also of interest is the miscibility with

mineral salt solutions which are employed to counteract nutri-
tional and trace element deficiencies. It is also possible to add
non-phytotoxic oils and oil concentrates.

40 The application rates of active ingredient are 0.001 to 3.0,:pre—
ferably 0.01 to 1.0, kg/ha of active ingredient (a.i.), depending
on the intended aim, the season, the target plants and the growth
stage.

45 Use Examples



20; wei ght'ogFotlﬁgsggt ive ingredient. 1l 20 parts by weight of the
active ingredient No. 1.28 are dis- solved in a mxture conposed of 25
pasrts by wei ght of cyclo- hexanone, 65 parts by wei ght of a mineral oil
fraction of .25 boiling point 1.280 t 32 280[err]C and 10 parts by wei ght
of the adduct Thé hérbisiidefl echivrmd ¢hedpyrazdlyibenedyl dardvabives Rfurtheg

t he sol ution ifekruld(r GRS Aambdnstnated ghtgrdenkauee experdimenity:di stributing
it therein gives an aqueous di sper- sion corrprisi ng 0.02 % by wei ght of the

act i ve '”gredgﬁg Cu]:ilQn.Jh ve8de P& dsed Ve ﬁiﬁst tf'i !oﬂgéfx‘i’i[xf‘d“ DG
1.28 are m N ?ES artWE qh %ﬁso m l,foy
di i sobutyl ni‘i“p al‘éh"ég Pi’ﬁf’f‘bﬂ?‘ée]%m 7h tr(?'lf’*'ul’h he Gfeds

salt of a |igREsthe oSt RARALSE (RS SOURT s%zamlg Sor each isgaictind 60
parts by weight of pulverulent silica gel and the mxture is ground in a

hamrer ml|. Fobethé Prd-embrgened trieatment Jrithd Ackv®Olhgredienby weiaht of
:Nﬁtgfred?'e\éfs awéPéaé(uéfBéﬁdéGeoEOéﬂiMs?ﬂﬂad%& watdt wek8hippifidahaiseét aftgfe
m xed wt h goﬁ%’t‘% %éﬁ\ﬂte§lﬁ¥hgﬁd]f I N y;l% rg)(%léaol [ %%Q’isﬁ@%rs i+ t}st
conpr i sing 3 SRESSEEHHY &P PrORoRS o, Sriah @ne. SEpvy 49, SUPESTIRREIN: of

the active i ngp@rﬁr@chtwm txagsltme@tzwlastlcmqea@sl ﬁtlthhtqmymm PR theplaatpy
wei ght of thehead| stambesial Thdé codatingbehtle egyest causesaind fodmpgetmwination

wei ght of fatby ehéotsdt pAbyMes )y aledshehis ArdilaldveB¥e Wi ddiFectbdl b t1RAagM
0050/ 45659 ﬁltg%tllggre%lgg@gol/urea/formal dehyde condensate and 68 parts by
wei ght of a paraffinic mneral oil. This g| ves a stable oily dispersion. 5
VIl 1 part by _weight of the co ound No. 28 is dissolved in a_m xture
conposed of 75°ﬁa€’i’% RRptREMgRYe H@Pﬁﬂ%’k‘éﬂdﬂ’@ t?ﬁtp%]ral%tso?rﬁefb’ﬁﬁt Frown
et hoxyl at ed i $@o2theisitnolf anto 115 sawvt depsndidigyien bhelx rareptht EormaAnsy

oil. This giveslp shah|treatudsiith dheceotive eingtedients Wipiaht hbye issegght of

the conpournd Naspdnddd ior €nE$o1FRME iif Rater. The test plants are either sown

: directly and grown in the same vessels, or they are grown sepa-
rately as seedlings and transplanted into the experimental ves-
sels a few days prior to treatment.

25 Depending on the species, the plants were kept at 10-25°C or
20-35°C. The test period was 2 to 4 weeks. During this time, the
plants were tended, and their response to the individual treat-
ments was evaluated. '

30 Evaluation was effected using a 0 to 100 scale. 100 means no
emergence of the plants or complete destruction of at least the

aerial parts, while 0 means no damage, or normal growth.

Table 2 - Herbicidal activity when used post-emergence in the
35 greenhouse

40

45



n1xture conpoggg 44%£§ parts -by wei ght of c¢ycl ohexanone and 20 parts by
wei ght of Emul phor EL. This gives a stable emul- sion concentrate. 15 To
broaden the .spectrum of action and to acgéeve synergistic ef- fects, the
‘pyFazol yl benzoyl derivatives. ] may be m=RXed with a |arge nunber of
representativ=onhknther groups of herb|C|daI
active ingredlg i
sui t abl e conmpppy A
derivati ves, ' RoAe4
N-phenyl car ha ?%E;PhﬂFtécarbanate<, hancarboxyI|Q?%%SPd§n ¥riazines,
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derivatives, ¢ = 89 diomne UEld JtTves Wi CihrTave gt acthed T
themin the 2 chilm no_araoun
qui nol i ne- ca ic acid derivatfives, i mttazol i noneq, sulfona%ﬁdes

sul fo- nylureas, aryloxy- and heteroaryl oxyphenoxypropi onic acids and the
sal ts ther egf maﬁiEeﬁs %Bib&@hé@ﬁ a@c’i@i@%’l whén Qfdaer §os§-0enFé¥gteQ%[e”§?£ Gghd t MAY
be advantageous Iy t he conpounds alone or”in conbi'nation wth

ot her herb|C|é%§ n % e formof a mixture together with even nore crop
protection conp03|t|ons for exanple with conpositions for controlling
pests or phytopathogen- 35 ic fungi or bacteria. Al so of interest is the
mscibility with mneral sal are enpl oyed to counteract
nutri- tiomg and trace el enwqt It is also possible to add
non- phytotoxic oils and oil coficen £S. g application rates of
active ingredient are 0.001 to 3.0 & apry 0.01 to 1.0, kg/ha of
active ingredient (a.i.), depemdgng on theoi nt®nded aim the season, the
target plants and the growth s¥ape. 45 UBe|Exanp{es 0050/ 45659 32 The
her bi ci dal action of the pyrazolyl benzoyl ¢erivatives of the formula | was
denonstrat e i n greenhouse experinents: The culture vessels used were
plastic fl owernats cnntaining [a¥:)

or pl a:n.tzagrowt h-regul ati ng
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Ex. No. 1.98
Application rate 0.125 0.0625
(kg of a.i./ha)
25 |Test plants ' Damage in %
ZEAMX 15 10
ECHCG 100 100
SETFA 98 90
CHEAL ' 98 98
30 I'sTwar ' 100 . 95

Preparation Examples
35 A) Preparation of the starting materials
1. Methyl 2-chloro-3-formyl-4-methylsulfonylbenzoate

a. To a suspension of 286 g (2.14 mol) of aluminum trichlo-
40 ride in 420 ml of 1,2-dichloroethane there was added
dropwise at 15-20°C a solution of 157 g (2 mol) of acetyl
chloride in 420 mol of 1,2~dichloroethane. A solution of
346 g (2 mol) of 2-chloro—G—methylthiotoluene'in 11 of
1,2-dichloroethane was subsequently added dropwise. Stir-
45 ring was continued for 12 hours, and the reaction mixture
was poured into a mixture of 3 1 of ice and 1 1 of con-
centrated HCl. The mixture was extracted using ‘methylene



5 _sand W th a;?p??c?){ld'r?atsely 3.0 % hunus as the substrate. The seeds of the

test plants were sown separately for each species. For the pre-energence
treatnment, the active ingredients which \Aﬁre suspended or enulsified in

wat er were applied directl after 10 sowp using finely distributing

nozzl es. The vessel s ®biteride, angatke cgegﬂmly phage oiast wagbediwidh vatend
growt h and subsequent Byiedweried woiiun rearifattecand ptasentratets Thet resjdwant h

of the plants had stagheddiskiilde@oyRIvdttho) t h cages causes uni form
germnation of the test plants, unless this was adversely affected by the

ac- %LS t![veﬁl ngr'tedi enhgf quarv&t Qgsposggjeriﬁ]o% gggﬂtreat ?R%‘t?’ftloegat est p:c ants
are first grown to a ? r oW orm
and only then treat edVhr $TReHhy14RiPIRLEIRNCBANE Nt 18- Rt éﬁ fave been 20
suspended or enulsified in water. The test plants are either sown directly
and grown in the banelgasge{ss,760mol eyt @-ehJooor3-amthylF-ateeyhylthieadetsrys
?nd ErantSIO' agt%g ' nEjO h@ﬁoﬁﬁﬂrb@ﬂé@élw)@?}d.ﬁ?' s ﬁJﬁWlQEY&l pédé%%é:t gud, e
reatment. ;g5 Dependihg @ 302 6h Sc0! gote Ee”
AUt Gt e oy

eval uat ed. 30 Eval uat Fése \iithecpeding. Fhixgiagovas canyizuad sfor @ dagananto
emer gence of the pl antbBeonixiomel wae sidstequentdy dfluted wath witeraefhel
parts, while 0 neans seli@rageh Radneredlpigaeell hwasldilleeed Ef hiiethdshc-

activity when used pose&aﬁnﬁi&%aewiﬁhtme%%aaeeﬂwse [err] 45
0050/ 45659 33 Ex. : 1.28 Application

rate O. 0. kg of .a.j.,/ha), Tes | ant s
Damage in % ZEAWX Tgls gave 164 g (88 % of E eo nyof 2-chloro)3-met EHEAL
95 yleot-matiylsulfonylacetophenone, m.p.: 1bh@r-111°C.
90 : : .

20 c. 82 g (0.33 mol) of 2-chloro-3—methyl-4-methylsulfonylace-

tophenone were dissolved in 700 ml of dioxane, and the
solution was treated at room temperature with 1 1 of a
12.5 % strength sodium hypochlorite solution. Stirring
was subsequently continued for 1 hour at 80°C. After

25 cooling, two phases formed, of which the bottom phase was
diluted with water and rendered weakly acidic. The solid
which had precipitated was washed with water and dried.

This gave 60 g (73 % of theory) of 2-chloro-3-meth-
30 yl-4-methylsulfonylbenzoic acid, m.p.: 230-231°C.

d. 100 g (0.4 mol) of 2-chloro-3-methyl-4-methylsulfonylben-
zoic acid were dissolved in 1 1 of methanol and HCl was
passed in for 5 hours at reflux temperature. The mixture

35 is subsequently concentrated.

This gave 88.5 Q (84 % of theory) of methyl 2-chlo-
ro-3-methyl-4-methylsulfonylbenzoate, m.p.: 107-108°C.

40 e. 82 g (0.31 mol) of methyl 2-chloro-3-methyl-4-methylsul-
fonylbenzoate are dissolved. in 2 1 of tetrachloromethane
and treated with 56 g (0.31 mol) of N-bromosuccinimide, a
little at a time, with exposure to light. The reaction
mixture was filtered, the filtrate concentrated and the

45 residue taken up in 200 ml of methyl tert-butyl ether.
The solution is treated with petroleum ether and the



10 Table 3 - ﬁgsgllés activi ty when used post-energence in the greenhouse
ad O [err] 15 20 Ex. No. . 1.98
Application rate 0.125 0.0625 (kg of a.i./ha)
25- Test plants | 35 pamage in % ZEAMX

15 soldd pedol has precipitated filtered off(gith suction

100 SETFA and dried. 98 . 90 CHEAL

98 98 30 SI NAL 100 :

95 Preparation Exanpl & £9e F7>r4ega ag}(prgbgff mgog)ar Rde o iofiortie -
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Ezym ol P of al uﬁ{ﬁ xm"f‘é}ﬁ% -Eometw 185185y fhsianatsp Bty 1110 C-

2-di chl oroet hane there was added dropwi se at 15-20 C a solution of 157 g
(2 mol ) of acetyl fchl &r sdtutiori2F Abl g of0.122mdil i hoH medhydnd-byomagent i on of
346 g (2 nol) of 2-chlhyd-B-dEidrp-thnetintlistlonyplBerlzoatel id- 28 Mlobdehabearne

was subsequent |y addegofdioPiies SrasStibatéth w:l.th 42.1 ¢ i(0d3¢RRoLP i RUALLhPl-
12 hours, apd the rea&gkgﬂﬁﬁg -er@é F&‘irm “&f éhembéwﬁ%é)é c%n}l".lmleace

and 1 | of con- centr m xt ure
0050/ 45650 34 chi ori 5O ahtl RIRFSOREAFOGM HEMCETARL S dRad NP X OBFen T 32

usi ng sodi um sul fat e &AEncRREFhearesidumaascsaker Uhdndeshyl |acetasey alhe).

5 Thi s gave 286lgti@) wisokxthaored with2watemr driedetsing sodium

yl -4-met hyl t hi oacet opBaneste dHd) condénfratedl63 g (0. 76 nol) of

2- chl or o- 3qget hyl - 4- net hyl t hi oacet o- phenone were dissolved in 1.5 1 of

gIaC|a| acetic acid, This gave 31.2 g (94 % of theory) of methyl 2-chlo-
ro-3-formyl-~4-methylsulfonylbenzoate, m.p.: 98-105°C.

2. Methyl 2-chloro—4-methylsulfonyl-3-(trifluoromethylsulfo-
20 nyl)oxybenzoate '

a. 101 g (0.41 mol) of 2-chloro—-3-hydroxy-4-methylsulfonyl-
benzoic acid are dissolved in 1.3 1 of methanol and HCl
gas is passed in for 4 hours under reflux. The solution

25 was concentrated, and the residue was taken up in dichlo-
romethane and extracted using X,CO3; solution. The aqueous
phase was brought to pH 7 using dilute hydrochloric acid
and washed using dichloromethane. The mixture was then
acidified to pH 1 and the product extracted using dichlo-

30 romethane.

This gave 76.2 g (71 % of theory) of methyl 2-chlo-
ro—3-hydroxy—-4-methylsulfonylbenzoate.

35 b. A solution of 76 g (0.29 mol) of methyl 2-chloro-3-hy-
droxy—-4-methylsulfonylbenzoate and 68 g of pyridine in
700 ml1 of dichloromethane was treated with 89 g
(0.32 mol). of trifluoromethanesulfonic anhydride at
-20°C. Stirring of the solution was continued for

40 12 hours at room temperature, and the solutlon was di-

' luted with dichloromethane and extracted using water. The
organic phase was dried over magnesium sulfate and con-
centrated.

45



10, _ 1§%°d4éfssgodi um tungstate were added, and 173.3 g of 30 %
strengt h hydrogen peroxi de solution were added drop- wi'se with cooling.
Stirring was continued for 2 days and the_m xture was subsequently dil uted
Ww th water. The solid which had preci pitiﬁed was filtered off with suc- 15
tion, washed with wat &hiangave i%dg T82s? efvdheony) ¢Banerhyl 2teipiorp-of

2- chl or o- 3- net h- yl - 44rmebyy Bl ¥onyl as-et nplfanoneme thylsulidiyl idfyhenkzGatp)
c. 82 g (0.33 nmol) ofy.3-cht#Q- 3- net hyl - 4- net hyl sul f onyl ace- tophenone
wer e dissolved in 700 of di oxane, and the solution was treated at room
tenperature with 1 1 of a 12. 5 %strength sodi um hypochlorite solution.
Stirring wa §ﬁbs§3§8ﬁf?§l?ﬂné% ﬁﬂEEFW?#iafeﬁour at 80[err]C. After 25
cooling, tw phases forned, of which the bottom phase was diluted with

wat er and rendsr edehbuk| 3~ (Eiidiopropybisaraizd 1wkt yh) Hathephpt$pl fonydenpeate
washed with water and dried. -This gave 60 g (73 % of theory) of
2-chloro-3-meth- 30 30 g (102 'nﬂlfdf%t BrlMﬂﬁnﬁLbﬁm@n@ehglsmﬁﬁﬂ%%az_231
S oo ad G M) 28hed, €8 HPor HELfudiuk WRERYOSIA ARY DES md e (8L
were dissolved in 11 t hangl, an wis Qaase I.n _f.0r oly s .at
reflux tenperature. TRESRHYXpRgephige in 200 ml of gGig Pe 288 hfaPiq.
This gave 88.5 g (84 #imethykinrmamide arefreated with 10 g (102 mmol) of

r o- 3- net hyl - 4- net hyl syltkimgtinelwidyldacetylenel @id 1080 g ©F coppex (I)8dodide,
(0.31 nol) of methyl 2nahtré aniktiRehys- deividdyhsulo d @oyl bepzonire .aseir-
di ssolved ig5 2 1 of tgih?ﬁ?%@ £HG B3REi ANl L2t 80hdtld) 226 rBoh OcelbeFalhr |

r
ad

N- br onbsucci ni m de, a_ Ll a_t.l W t e o I T
reacti on m xture was Tlth Pt ’é-?%%ﬁl%rhén * ?ijer a"faesh(?gl)rjig%%%éhtteh g%g@%%%e }% neen=
resi due taken up in 2682kfdoAnd gy Fepidye ghrppategraphet, ovep 3ilisg 981

treated with petrol eutsénctoluane e the BBM5659 35 solid which has
precipitated filtered off with suction and dried. This gave 74.5 g (70 % of

theory) of agethyl 3-bmaEBNBav® 17.3 g (55 % of theory) of methyl 4-methylsul-
thyl -2-chl oro- 4- net hylegyl i 05y| H8NeeR} s i (9P etnffiy IE M as an oil.

b. 25 g of methyl 4-methylsu1fonyi—3—(trimethylsilyl)ethy-
nylbenzoate together with 100 ml of methanol and 0.9 g of
25 potassium carbonate are stirred at room temperature for
18 hours. The solid was subsequently filtered off with
suction and the filtrate concentrated and extracted using
ethyl acetate/water. The organic phase was dried over so-
dium sulfate and concentrated.
30
This gave 15 g (79 % of theory) of methyl 4-methylsulfo-
nyl-3-ethynylbenzoate, m.p.: 95-98°C.

c. 13.5 g (57 mmol) of methyl 4-methylsulfonyl-3-ethynylben-
35 zoate are dissolved in 50 ml of dichloromethane, 5.2 ¢
(60 mmol) of isobutyraldehyde oxime are added, and 41 g
of a 12.5 % strength sodium hypochlorite solution are
added dropwise. Stirring of the mixture at room tempera-
ture was subsequently continued for 24 hours. The reac-
- 40 tion batch was subsequently extracted using dichlorome-
' thane/water, the organic phase was concentrated, and the
residue was chromatographed over s@lica gel using tolu-
ene/ethyl acetate as the eluent.
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f A soluti @95/ 4865? (0.12 nol) of nethyl 3-bronmone-
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treated with 42.1 g (0.36 nol) of N-nethyl- 10 nmor phol i ne N oxi de

Stirring of the batch was continued for312 hours at roomtenperature -

fol l owed by concentrahisi gave #h@ ©hé48esiafushrasy AKbeMehyin 'e%%lil“g(?g%ﬁe

‘The solution was ext nasbedzei t5+ygt-armethyleoh lfohpibengfiate, sUtPat e and .

concentrated. 15 Thisgaygs&L. 2 9 (94 % of theory) of methyl 2-chlo-

;oéﬁ[gfgnzlhggﬂefhy:?ulfﬁngl(enzoate, mp.: 98-105[err]C. 2. Methyl

- -4- yl sul fonyl-3-(trifl uoronethyl sul fp- 13063

a. 101 g (9.%1 rsthydf 2eRTa 3 é}ﬁW%@gy%Zy%fﬁ}T%%Yfl gH%F%{A%enzoi%géggitg

are dissolved in 1.3 1 of nmethanol and HCl gas is passed in for 4 hour

under refl.ux. Theasol1s ign525mmol) of mewhyl Cmﬁrpa%eﬁgmgrﬂﬁ%ﬂ%ﬂ?gﬁ‘ﬂég‘

\évgisut aken _tIJ_E in di chlfyyeaZBhb@neeand.ax) rand eid 2ugi 160 Kjmerl)] eff Bydgoxyl-

2ci d and wgshed st g e L a8 s s s orbinitd 6

1 and the pPoduct ext?’éitae8°:5§€§%mg>:}gﬁl'-{-§e%nlﬁ%l\‘vaéft i birbaetd dno

76.2 g (71 % of theor$9 Wi OfeVRAYET 2'i-sc|"i‘fi§9d ropwise. Th YEII3RG- mi_ﬂlﬁ'&%\ée

r o- 3- hydr oxy- 4- et hy| stirfnedy biernighte atzzoom temPerAtuEe (¥, §EP3RCY 1. 29

nol _)de met hyl 2- chi oggbsequentlly odisth-Ltedhgf §uldnshyhpehatrh eiSaﬁatB%gbe%%

fm| ine in EOO m - of ygi Ghlepnappidese, wae etheat qhasiet hs 80ripd Ms3agneedivey
uoro % anesul fogﬁffaac%g)éﬂ[il 96n@ntradea. Stirring of the solution was

aggphP?eFuteg 3Pth dichloronetﬁggg Zhdrggn};eppgratyre, and the solution
. . A usi ng é '5}1% Lgani c
phase was dried over Falfesivem éﬁr‘?aﬁe(g&n% 8gnt' SOXYY), F\é\% ‘95%1 8850 45659
36 This gave 94 ¢ (82réﬁ3ﬁhyﬂn95y§wqumqﬁgyﬁyﬁ-@eiyﬂyﬁq&%onylbenzoate, Mm.P.? :
: 126-128°C. : ;
20 -
b. 5.3 g (18 mmol) of methyl 2-chloro—-3-hydroxyiminome-
thyl-4-methylsulfonylbenzoate are dissolved in 50 ml of
dichloromethane, and acetylene is passed in for 30 min-
utes at 0-5°C. A spatula-tipful of sodium acetate is sub-
25 sequently added, and 15 ml of a 10 % strength sodium hy-
pochlorite solution is added dropwise at 10°C while more
acetylene is passed in. After the addition has ended,
acetylene is passed in at 10°c for a further 15 minutes,
and stirring is subsequently continued for 12 hours. The
30 phases are then separated, and the organic phase is
washed with water, dried using sodium sulfﬁte and concen-
trated. ' :

This gives 4.8 g (84 % of theory) of methyl 2-chlo-
35 ro-3-(isoxazol~3—yl)—4—methylsulfonylbenzoate, m.p.:
145-147°C.

3. Methyl 2-chloro-3—(thiazol—2-y1)—4—methylsulfonylbenzoate

40 33 g (88 mmol) of 2-(tributylstannyl)-thiazole, 17.5 g
(44 mmol) of methyl 2-chloro-4-methylsulfonyl-3-(trifluorome-
thylsulfonyl)oxybenzoate (EX. A.2.), 5.8 g of lithium chlo-
ride, 1 g of tetrakis(triphenylphosphine)palladiumr(0), a
spatula-tipful of 2,6-di-tert—butyl—4—methylphenol and 200 ml
45 of 1,4-dioxane are stirred in an autoclave at 140°C for
3 hours under inherent pressure. After cooling, the reaction
mixture is filtered through a layer of silica gel, washed



0/4565
4- rret hyl sul fonOF é Ftsr |9fl uororret hyl sul f onyl )oxybenzoat e, mp.: 69[err]C 5

B). Preparation of internediates 1. Methyl

3-{3-isopropylisoxazol -5-yl)-4-met hyl sul fonyl benzoate a. 30 g (102 mmol)
of - met hyl 3-brono-4-net hyl sul fonyl ben- 1 zoate, 90 ny of

pal | adi um di chl or W§Eh apeEA0 tagt Oputy); Btbﬁém%lﬂﬁlﬁﬁphéaﬁ:?ﬂoz%en?eﬁdue is
di et hyl am ne and 6brohatdgrmiphetdhgvém midirdegal axigingatotiuend fethflgacdite
mrol ) of (trinmethgkstheylelaeaky! ene and 180 ng of copper(l) iodide, and the
m xture is stirred at 40[err]C for 4.5 hours. Stir- 15 ring was
then continyged fo 2 hours t La re was
filtered, tlﬁkg fil #P% eglc‘f)er?cen- Q{Q cfe gf %Hé&é’s)l g% &Sﬁﬁ% SE\'%L over
silica gel using PofHRiREAIST2rHL) e? d‘éﬁﬁhﬂ?ﬁlmnylbenm? FPs B{Rré %’ %
of theory) of nethyl 4-nethylsul- fonyl-3-(trinethylsilyl )et hynyl benzoate
as an oil. b. 4.25Mgtbyl reidlord-3ref(dudzeol-bony) -B-netthybet hfdrylbghkeats -

nyl benzoate together with 100 m of net hanol and 0.9 g of 25

pot assi um bona i d
was subseq(&gltly Eg ?e&e?do % %] gﬁ u gﬁl ﬁrﬁtf E?ﬁﬁ&e%%?@ésg?foné@’
and extracted usi RGOEYHSA [fd'gt]af ’fw}t r') ??l pﬂ%@e %;% ? amer
so- diumsulfate éﬁﬁecb‘-’rﬂ,‘éﬁtnﬁ-é?eﬂ“ $o21hi § gof 75ing st PPIJIESF

met hyl 4- et hyl subpbassiim Tagbhpate mg&aeretinvpth 950983[ eafr ]me.thenol 1&3‘— 54¢g
(57 mmol) of net hybfluxmidmplesattonyior3 Sehbynyl e sdivent is subsequently
di ssol ved iyg 50 NMbrofpglicdeer, 0uRE NaRL redidud {$QaKal hpOin ictolyut yeataghyde

oxi me are added, £ wheRl! CiL n?ag,q dBRUB0 ) 48 §eldd i on

are added dropw se. ture a- ture was
subsequent | y Eont PRLRY ﬁ’?ﬁi"“ﬂﬂ’liﬁ?ﬁe ecPB‘é% Zﬂf tion batch was-
subsequent |y extracted using dichl oronme- thane/water, the organic phase was -
concentrat ed, andThihe giemsdld.Wag B# Gnefogheqtied odvaethyl iZwhdekoudT (mxa-
t ol u- ene/ @pbhyl aeelas-eylgs-a-hethyleilifondibenzoate, 1H NMR (CDCls) '
: &: 8.24 (d,1H), 8.15 (s,1H), 8.01 (d,1H), 7.40 (s,1H),

4.0 (s,3H), 2.96 (s,3H)

The intermediates shown in the table which follows are ob-

25 tained analogously:
Table 4
O M _
30
Z
TJ\@ ITIa
L
35 -
No. T L M b4 Physical data
. M.p. [°C] or lH NMR
4.1 |methoxy |[-SO;Me |[Cl 3-furyl 1H NMR (CDCl3) O:
8.24 (4,1H),7.82 (d,1H),
7.64 (m,2H),6.55 (s,1H)
40 3.99 (s,3H),2.80 (s,3H)
4.2 methoxy |-SO;Me |H 2-thiazolyl |95 - 98

ethoxy |-SOEt |Cl 2-thiazolyl |1H NMR (CDCl3) o:

8.18 (d,1H),7.97 (m,2H),
7.71 (d,1H)),4.47 (q,2H)
45 ' 3.36 (q,2H),1.42 (t,3H),
1.24 (t,3H)

1.4 |oH ~SO,CH; |CL __ |2-thiazolyl |288-290




0050/ 45659 37
| i soxazol

093 4gsa§/ 4

2P 8.8 g (48 %of theory) of methyl
-5-yl)-4-net hyl sul fonyl benzoat e,
2-chl or o- 3- (i soxazol

m p. :

102- 104[err]C. 5 2.
-3-yl)-4-met hyl sul fonyl benzoate a. 15 g (54 mmol ) of

3- (3-isopropy-
Met hyl

met hyl 2-chl oro-3-fornyl -4-net hyl sul f o- | benzoate (Ex. A.1l.) and 4.2 g
(60 mmmol ) of hpdroxpe - am nja hydrogml orilde are stir|ewysidal d@8ani of
nmet hanol , 10 1 and a sol utipn of |3.18 g (30 :Imrqb.) [oC jsorli W TNMR
carbonate in §g WateT| I o[ yammerme el he T mxXrare 15
stirred overni 2 I-%nrjm_t Sbjgrég'f f;']n':1 nghjiegfnnl ?Z‘?c{? °€C}LL°H%J .
distilled of%, afd [ bat cjrSCeCBx{$Hct d3-HREPRY bt et /3t . The et her
phase is dri®tdaysl ng)psodl u -gszHs CH; abl-lfﬁﬁiﬁe andltenerrt rated. This
ives 14.4 =56 ety
?o- 3- hydr oxsi EFT {'llﬁe\fl[hbfy 50783, @%yl Q'%hié)’%l P93 06 1081 err}c 20
b. 5.3 g (18|AwBI)|@H net hlytS0eCEH @ro-azhfarbky|n1méh%r223
t’hél “4- me]t hyl 4 ql_i@nﬁ{w_g(ﬁ&& §3$o| \zegutp]_SO i 1oj_1:bg:ﬁl ororret hane
and acety S—paESea———-or—30—f+ tes—at—0-5€; <; t-e—t+pftt—of
sodi um acetgf 4L O o5 [-S0.8H; [, J2rEbienyh | g% @MﬁLa 10 %
strengt h sodi i by - | nechhiokyr j-t59,6€83 (€1 on |i3siadyazb-dr ppHi S¥Ra{CROLeys] C whil e
nore acetylend is ppssed inl After|the 4dqiltion has|enézd 1mcesyleneli)s
passed in at J0C fof a further 15 finutgs, and sti rrJBngoislmubSeqslenmm
conti nued for |12 hoprs The| 30 phases are tbemss(auar-ataedz e3H) t he
or gani ¢ pha Vel TICRET - DUUI 13 oue aTd—TCOTICEN-
trated. Thi?glvégs f‘ea;‘ho’¥|(84 ozg§31 f )OXEJEE[% 31 hﬂ-
ro- 3- (i soxazolf=—3=yl W'J\ Rzgate
2-chl oro- 3- (t htaddi| LGt f orfyPreEAZRkY e zéH NMR33° BClsk: nmol )~ of
2-(tributylstgnnyl)} g (44 mol) of nﬁ?hﬁ (1H)v 8.22 (1H);
2- chl or o- 4- netlhyl su jorong- t hyl sul fo g Ox{A¥Brizdapd SE()?
A.2.), 5.8 gogf lithi 1 g Jof -04 (3H); 3.08 (3H)
tetrakis(tripfheoysp ont ( Ps-cgespat ul Jati mMml (@bcls):
2,6-di-tert-bytyl -4} nmet hyl phenol ahd 20(jpropylisox- |8.20 (1H); 7.95 (1H);

' azolyl 6.12 (1H); 3.98 (3H);

3.22 (3H); 2.15 (1H);
1.03~1.09 (4H)

25 4.16 |methoxy |-SO,;CH;3 |Cl 4,5-dihy- 1H NMR (CDClj3):
droisoxa- 8.12 (1H); 7.98 (1H);
zol-3-yl 4.60 (2H); 3.98 (3H);

3.42 (2H); 3.25 (3H)
4.17 |methoxy |-S0.CH; |C1 5-methyl- 102-105

30 1,2,4-oxadi

azol-3-yl

4.18 |methoxy |-S03CH;3 |Cl 4,5-dihy~ -J1H NMR (CDClj3):

: dro—oxa- 8.08 (1H); 7.98 (1H);
zol-2-yl 4.57 (2H); 4.12 (2H);

35 3.98 (3H); 3.29 (3H)

4.19 |oOH -S0,CH; |C1 3-furyl 1H NMR (CDCl;):
8.29 (1H); 8.02 (1H);
7.67 (2H); 6.59 (1H);
2.83 (3H)

40 |4-20 |methoxy [-SO,CH; |Cl 3-thienyl 1H NMR (CDCl3):

: = 8.23 (1H); 7.84 (1H);
7.49 (2H); 7.13 (1H);
3.98 (3H); 2.62 (3H)
4.21 |OH -S0,CH; |H .|3~-furyl 200-202

a5 |4.22 jom -S0,CH;3; |C1 5-methyl-  |200-204 -
4-phenyl-
thiazol-
2-yl




45, of 1,4'-ocﬂsog</a4n5e65a9re stirred in an autoclave at 140[err]C for 3 hours

under inherent pressure. After cooling, the reaction mxture is filtered

t hkough a layer of silica gel, washed 0050/ 45659 38 with net hyl
tert-butyl ether and concentrated. The r &9 due is chromat ographed over
silica gel usiZaplecbubsidlkthyl acetate as the eluent. 5 This gives 9.1
g (62.6 %of theory) of nethyl 2-chloro-

3- (thi azol - 2- W) - prephbyt son foehbesrdPradudes. : 135-138C. 4. Met hyl
2- chl or o- 3- (oxazol - 5-yl ) - 4- net hyl sul f onyl benzoate 10 25 g (0.09 nol) of

met hyl 2-chloro-3-fornyl-4-net.hyl suf Lonyl - _benzoat e i L,AL), 17.6
g (0.09 nol )Qof tols'yl %t:%ﬁé-lm?#ékf%l"lis'(gé'ﬁ%i%o'gﬁgeggyigg%gg b %3 i nel y
pul ver ul ent pot assi umscallgbﬁ%ﬁ%pya}rlé‘5§[Y‘¥?¥%?EYWHYFHZQB% xagplet | at
reflux tenperature for 5 hours. The solvent is subsequently 15 stripped
of f, and the residue ias takea gp(l0 emupl ) actthiledindtiexi+Satydtorgpyrpzole
water. The ethyl acetate phase.isgdrice® mabDP cOdriathyldmine ard dissolved
concentratefy This gives 24. ?5gm & %Rboh th xC PO (OXxa-
20 zol -5-yl) - 4-net hyl §ul5 on zoasl?, eé_r F %n y%erﬂg‘ e_r3r_]:
8.24 (d,1H), 8.15 (s, 1H), 8.02( %jd"}“°.4 (&5 CRproZ R iYaRR Lionys 3rd %)
The internedi ates shown | #2PAE5TRLI-PERRPER FRAQ Gl of acetqnjitrdde.
anal ogously: Table 4 [errt30rsg Nee confinued ati 0°C for M hour,Zand 4.45 g
Physical data Mp. [C] or (4armhéiNGE 4riethyrdniovey an®P 8T |9V 7.2 mmol) of

?mf glr_g/l A 5515( . [1;:; rLQ NVRacEREEy &idHyarli Rl Ate shbddqhéndld) aided Gogidse 4t64 '
'3 : 2:80 : 3 4.9 ro?ﬁ temg%§ ture %%ie|§°1uti°n2%?fftirrfdlat om o9
S e 8 e %npgg%%g%; | houzs -\ BT (VRIH G PPy £hs Mixture

is first treated with dilute hydrochloric acid and

extracted using methyl tert-butyl ether. The ether
20 phase is then extracted using 5 % strength potassium

carbonate solution. After the aqueous phase has been

acidified with hydrochloric acid, the product is ex-

tracted from the aqueous phase using ethyl acetate.

The ethyl acetate phase is dried using sodium sulfate
25 and concentrated. : '

This ines 1.2 g of crude product which is purified
by column chromatography.

30 This gives 0.4 g (27 % of theory) of

1,3-dimethyl-4-[2~chloro-4-methylsulfonyl-3-(oxazol-
5-yl)~benzoyl]-5-hydroxy-pyrazole, m.p.: 236 - 241°C.

35 The compounds are shown in the table which follows is
obtained by a similar method:

O

Table S

40

NN

Rl R3
45



8.18 (d, 1H), 7°8§°(455|5f 7.71 (d, 1H), 4. 47 (q 2H) 45

3..36 (q,2H), 1.42 (t,3H),

1.24 (t,3H) 4.4

-SJerr]CHerr] d

da.

2-% hi azolyl 288-290 0050/ 45659 39 No T L M Z
Phwysical data Mp. [[err]C] or [err]H w45 oH -SAerr]CH err]
2-t hi enyl oy 18RM. 6 R* SERCH3 CH3 M 2-tllai enyl 17%M1g8 5
4.7 CH - SO2CH3 CH3 2-furyl 1674171 4.8 nmet hoxy | { SR CH3
CH3 2-t hi enjyl 01-95 4.9 OH | J -SQ2CH3 |H 2-furyl or
219-223 4.10 | nethoky -SQefri1CHefr] €Herr] 2-furjyl 1058 20R 1(
4.11 OH g [5.r. 98P H |cr; Z-TJH €NYEo,cH,22Z2{8Z7 slgxai‘éﬁﬁoxy 183-190
-Sqerr]CH er =, — S-S ODCE G 1{—%!&%@96!—[ gm‘ﬂ
(1H); 8.18 (1-2 8 31 :[Hasg (M) . |80Fds 3HjCLl3 15~ P§ﬁ°]j}814 | 336-2
met hoxy - SJ ef5JH &Hi CL CH35- phiy| S02CHp15- 1€8 0 3zdhseRazdlyl 1217-~130
met hoxy -S( e CARS cgm%ﬁsozcagwﬁww,semyar 253335
8.22 (1H); 8.[0 (1HHg; 7.63 (1°H); i soxazolodm
4.04 (3H); 13 P8 (3 4.15 jret hoxy} - SO err]CH[err] Clyl 5-cycl o-
NVR ( CDO [ er r p——p+ppy-s6 20—t QG 5z a -
3.98 (3H): 3. P53 3HCHs 15 |BLr) . 1|3, |50 Hear) |41 16 | inorRbhATo- |61-6
-serr]CHerf] C 4, 5-dj hy- 1H VR (CDGierr]):‘sa?‘?ﬁ A 8. 12
(1H); 7.98 (1H._ zof -3-yl 4600 (2Hl: 398 (BH): 3¥A2 (oH): 3 25 (3H)
4.17 et hoxy|538] ef¢:BeH erfd C [H 5- i8040H;- [|C102-{36%soxazolyl |175~178
15 15,7 CH3 CHj H S0,CH3 Cl 2-thiazolyl 125
5.8 CHj; "1CH3 H SO,CH3 Cl 2-thienyl 90
5.9 CHj H H |SO,CH3 Cl 2-thiazolyl |78
5.10 |CzHs H H SO,CH3 €1 ‘|2-thiazolyl [191-194
20 '
25
30
35

- 40

45



30' 0050/45659

. 1, 2, 4- oxadi azol - 3- yI v
-SJerr]CHerr] d 4, 5-di hy- 1H NIVR(CDCI[err]) }H“mu"]m&"m”m
(1H); 7.98 (1H); zol-2-yl 4.57(2H) 4.12 (2H); *

3.98 (3H); 3.29 (3H) ' 4.19 OH . -sgérr]cCHerr] c| 3-furyl . 1H
NVR (CDCl [err]): 8.29 (1H); 8.02 (1H) 7.67 (2H); 6.59 (1H); 2.83 (3H) 40
4.20 met hoxy weScieimi CH err] C 3-t hi enyl 1H NVR (CDCl [err]): 8.23

(1H); 7.84 (1H); 7.49 (2H); 7.13 (1H); 3.98 (3H); 2.62 (3H) 4.21 OH

SERT Bt B L |,

O Preparatq on of the end products 5 .
1, 3-Di net hyl - 4-[ 2- chl or 0- 4- net hyl sig f onyl - 3- (oxazol -
5-y|)-benzoy|] 5- hydr oxy- pyrazol e e 1.28) a. 1.22 g (10.9 nmol) of
1, 3-di met hyl - 5- hydr oxypyr azol-e ape I $0.9 mvl) of trieChylanine are
di ssol ved 10 I n 7591 of tonitrile and treated at OC with
3.5 9 (10.9 I) of 2-chloro-4-nethylsakfonyl-3-(ox- azol-5-yl)-benzoyl
chloride in' 50 m of acetonitrile. Stirrihg is continued at 0OC for 1 hour,
and 4.45 g (44 mmol) of triethylam ne and 0. 61 (7.2 mol) of 15
acet ocyanohydri n #hersubheqbeatijueneie arer d5WEaELANS r oom t enperature. The
solution is stirrédMatareobyditaygmsr 84 tCe-afllayl 1 2C @¢r-alkdryl WOpkCeralipnyl he
mxture is first treaicgdcdlkostiyl, Ui€ BRiigOsbEoibXe Fordthese eydoupst €6 bsi Ng
methyl tertrputyl ethehsubBi&It¥d or substituted by one to five halogen atoms
or C;—-Cys—alkoxy or are halogen, cyano, ﬁitro, a group
-(Y)n~S(0)xR? or a group —(Y),—CO-R8
Z is a 5—- or 6—-membered heterocyclic saturated or unsatu-
rated radical which has one to three hetero atoms se-

20 lected from the group comnsisting of oxygen, sulfur and
nitrogen and which is unsubstituted or substituted by
halogen, cyano, nitro, a group.—CO—Rs, Ci—Cy—alkyl,
C;-C4-haloalkyl, C3-Cg-cycloalkyl, C;-Cs—alkoxy,
C;-C4-haloalkoxy, C;-Cs—alkylthio, C;—-Cs~haloalkylthio,

25 di-C;-C4—~alkylamino, by phenyl which is unsubstituted or
substituted by halogen, cyano, nitro, C;—-Cs~alkyl or
C;—-C4-haloalkyl, or by an oxo group which may also be
present as a hydroxyl group in the tautomeric form, or
which forms a bicyclic system together with a fused

30 phenyl ring which is unsubstituted or substituted by
halogen, cyano, nitro, C;-Cs—alkyl or C;—-C4-haloalkyl or
with a fused carbocycle or with a fused second
heterocycle which is unsubstituted or substituted by
halogen, cyano, nitro, C;-Cs—alkyl, di-C;-Cs—alkylamino,

35 Ci;—Cs—-alkoxy, cl—c4-haloalkoxy or C1-C4—haloalky1,

Y is O or NRS,
n is zero or 1,
m is zero, 1 or 2,
R? 1is C;-Cs-alkyl, C;-Cs~haloalkyl or NROR10
40 R® is C;-C4—-alkyl, C;—-Cs~haloalkyl, C;~Cg-alkoxy or NROR!O
R9 is hydrogen or C,-Cs—alkyl,
R10 is C;-Cs-alkyl -
Q is a pyrazole ring of the formula II

45



20 0050#56595 then extracted using 5 % strength '
carbonate solution. After the aqueous phase has been aci di fqmm IN“I""III"I“I .
hy.drochl ori ¢ acid, the product is ex- gct ed fromthe agueous ase wWsifng *
et-hyl acetate. The et hyl acetate phase i$ dried using sodium sulfate 25

and concentrated. This gives B’%2 g of crude product which is purified by
col umm chr omat ogr aphy. 30 * This gives 0.4 g (27 % of theory) of
1, 3-di met hyl - 4-[ 2- chl or o- 4- net hyiqgul nyl - 3- (oxazol - IT

5-yl)-benzoyl ] - 5- hydroxy- pyrazol e, Nn p.or236 - 241C. 35 The
conpounds age shown in the table jch follows is obtained by a simlar

nmet hod: Table 5 40 [err] 45 0050/ 45659 41
No. Rl err] Whe4ﬂerr] Rlerr] L M Z
Mp. [[err]C] or BH NARQi‘SrlalkY@H[ err] CFlerr] H

SJerr]CHerr] R is Hydmogen} y¢1~C4—dB3r11 @& 8;X4-h€kbalkyl and CH err]
H SOerr]CHergy is (ﬂydrogén pX &Zlgl:)[-l-alkyl%%@.faﬂ}llﬁ phenyThhefédyl or

CH err] 10H Sa eﬁﬂﬁlﬂ‘g;ﬁ, s £d4 ]1 3 |soxazol yl 117-130 5.4
CHerr] c}{églgﬂ)ls llnked 1 &ht £}£251 ion, 4, 5-di hydro-
125- 130 i soxazol yl 5.5
Cerr]JHerr] H H SAOerr]CH err] d 4, 5-di hydro- 61-65
i soxazol -3- yl 5.@ a Gadtrdfxrgdmpound H which ip| cusig@agyr feHariqulture;
3-isoxazolyl 175-178 15 5.7 CH3 CH err] H SHerr]CH err] .
d 2-thiggopyl a §§¥§z5184-y£3§ﬁﬁdyh derlvaﬂgﬂéebf]the fdfmulaSEherr] CH err]
d 2-t hi enyl 5.9 CH err] H SAOerr]jCH err]
d 2-thi azol yl 78 5 10 C[err]b]l-i[err] H H Sqerr]CH err]
d 2-thi azolyl 191-194°20 @ |
Q 2 . _ Ia
20 N '
L

where L is C;-Cg-alkyl, C;-Cg-alkenyl, C;-Cg-alkynyl,
C1-Cg-alkoxy, C3-Cs-alkylthio, C;-Cy-haloalkyl, C;-Cs-halo-

25 alkoxy, Ci~Cs-haloalkylthio, C;-Cs~alkylsulfonyl, halogen,
nitro or cyano and M is hydrogen, C;-Cg-alkyl, Cy-Cg-alkenyl,
Ca2-Cg-alkynyl, C;-Csg-alkoxy, C;-Cs—alkylthio, C;-Cs-haloalkyl,
C1-Cs-haloalkoxy, C;-Cs-haloalkylthio, C;-Cy-alkylsulfonyl,
halogen, nitro or cyano and Q and 2 are as defined in

30 claim 1.

3. A pyrazolebenzoyl [sic] derivative of the formula Ib

: 0
35 ~ 2
Q Ib

L

40 where L and M are C;-Cg—alkyl, Cr—Cg—alkenyl, C—Cg—alkynyl,
C1—C4—alkoxy, C1—Cs—alkylthio, C;—Cs-haloalkyl, C;—Cs4—halo-
alkoxy, Ci—-Cy—-haloalkylthio, C;-Cy-alkylsulfonyl, halogen,
nitro or cyano and Q and Z are as defined in claim 1.

45



25 30 35 40 48950/8888P45650 1 ve claim 1. A pyrazol -4-yl bjmwmm""lll Il
* M S *

derivative of the formula | 5 [err] 10 where the substituent

fdllows: L,Mare hydrogen, Cerr]-Cerr]-alkyl, C(err]-Cerr]-al kenyl,

.C2- C6-al kynyl, Cerr]-Cferr]-al koxy, it Bei ng possi ble for these groups to
be 15 4. unB upnazolt-ddybirenzaydt degivative ofethe fowmmlpafogerclaimed or
Clerr]-Cerr]-al kixyclximanewhéte® e ragacals i1 tahd, Maarg diydrogen, methyl,
-(Y)[err]-S(O [ er pdflisity,] mBEhPLEHIBIP chidHie ) leyahoRl ﬁéi_ﬂyl%ulfbﬁ%.ﬁ, Srito

6- menmber ed het erogycliG %%EU&Q‘Eﬁydl.or unsatu- rated radi cal which has one to
three heterg atons se- 21 | ected fromthe group consisting of
oxygen, sul Tur and nitrogen and which is unsubstituted or. substituted by
hal ogen, cyan®: nhtP¥PcessyEgtipthe@rrparation|af thecp¥rajelydryibenzoyl
derr]-derr]-hal darkeativeperf | thg dormigct e loflaimef ein jclgiay 1] -ehialxy,
Clerr]-derr]-hal compaiees Ceactindther pypdkyldshiod, the formula IIa
Cerr]-Cerr]-hal oal kyl thio, 25 di-Cerr]-derr]-al kylam no, by

phenyl whi i s unsubstituted orstubst ituted by hal ogen, cyano, nitro,

Cerr]-Cerr]-alkyl or (Jerr]-Cewr]-haloal kyl, or by an oxo group which
may al so be present as a hydroxyl @rou@ in the tautonmeric form or which
forms a bicyclic systemtogether w&h used 30 IIgphenyl ring which
is unsubstituted or substituted by hal oge?® cyano, nitro,
Cerr]-Clerr]-alkyl or (ferr]-(err]-haloalkyl or with a fused carbocycle
or with a fygsed second heterocycle which is unsubstituted or substituted by
hal ogen, cyano, nitro, Cerr]-Cerr]-alkyl, di-Cerr]-Cerr]-al kylam no, 35
Cerr]-Cerr]-al ko%%/ﬁ aqberrLY]q rr]-hal oal ko e(%m%ﬂrgnqerr] hal oal kyl ,

Y is Oor NRer¥ enz erivative of t

o
20 M

III
L

25 where T is halogen and L, M and Z are as defined in claim 1.

6. A herbicidal composition comprising at least one pyra-
zol-4-ylbenzoyl derivative of the formula I as claimed in
claim 1 and customary inert additives. '

30 _

7. A method of controlling undesirable vegetation, which com-
prises allowing a herbicidally active amount of a pyra-
zol-4-ylbenzoyl derivative of the formula I as claimed in
claim 1 to act on the plants or their environment.

35

8. A pyrazol-4-ylbenzoyl derivative of the formula I as claimed
in claim 1 where 2 is a 5—- or 6-membered heteroaromatic rad-
ical which has one to three hetero atoms selected from the
group consisting of oxygen, sulfur and nitrogen and which is

40 unsubstituted or substituted by halogen, cyano, nitro,
C1—Cs—alkyl, C;-Cs4—haloalkyl, C3;—-Cg—cycloalkyl, C;—-Cjz—alkoxy,
C1-Cy4-haloalkoxy, C;-Cs4—alkylthio, C;-C4-haloalkylthio,
di-C;-Cj—alkylamino, phenyl which is unsubstituted or
substituted by halogen, cyano, nitro, C3—-Cs~alkyl or

45 C;-C4-haloalkyl, or is a 5~ or 6-membered heteroaromatic ring
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Cerr]-Cerr}-alkyl, err]-Cerr]-haloalkyl, Clerr]-Cerr]-al Koxy

‘NR err]R[err] R err] is hydrogen or CJerq-(err]-alkyl, Rerr] |s
derr]-Cerr]-al kyhich is depzpyfused @nd ngswpstitutedr pul substizgted by
0050/ 45659 2 [ err hakbogéres eyidney, r pitres, CheCiialEydr ot -c-cythakjadkyll, i S
hydrogen, Cerr]-Cerr]-alkyl or (Jerr]-Cferr]-haloalkyl and Rerr] is
hydrogen, (ferr]y r] S I y f.anyh or 10

al kyl phenylﬁlfony :%d %."’fﬁ%b Hkéoériggf?ﬁgét?h%ézglgggﬁ %‘.IOI’I or asalt of a
conpound | ich is customary in agriculture. 15 2. A pyrazol 4-yl benzoyl
derivative of the fornula la [err] 20 where L is (err]-Cerr]-alkyl,
Clerr]-Cerr]-al kenyl, C2-C6-al kynyl, Cerr]-Cerr]-al koxy,
Cerr]-Cerr]-alkylthio, (Jerr]-Clerr]-haloalkyl, Cerr]-Cerr]-halo- 25
al koxy, Cerr]-(err]-haloalkylthio, (Jerr]-Cerr]-alkylsul fonyl, hal ogen,
nitro or ¢ o and Mis hydrogen, Clerr]-Cferr]-alkyl,
C[err]-qe?iﬁ]-alkenyl, Clerr]-Cerr]-alkynyl, Cerr]-Cerr]-al koxy,
Jerr]-Cerr]-alkylthio, (Jerr]-Cferr]-haloalkyl, Cerr]-{err]-hal oal koxy,
Cerr]-Cerr]-haloal kylthio, (JQerr]-Cerr]-al kylsul fonyl, hal ogen, nitro or
cyano and Q and Z are as defined in 30 claim1l1. 3. A pyrazol ebenzoyl
[sic] derivative of the formula Ib [err] 35 40 where L and M are
Clerr]-Cernrg-alkyl, Cerr]-Cerr]-al kenyl, C2-C6-al kynyl,
Cerr]-Cerr]-alkoxy, (err]-(Jerr]-alkylthio, (JQerr]-(err]-hal oal kyl,
Clerr]-Cerr]-halo- al koxy, Cerr]-Cerr]-hal oal kyl thi o,

Cerr]-Cerr]-al kyl sul fonyl, halogen, nitro or cyano and Q and Z are as
defined in claim1.

20
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45 0050/ 45(?95%4365 A pyrazol - 4-yl benzoyl derivative of the fornula | as
clainmed in claiml where the radicals L and M are hydrogen, nethyl,

m&t hoxy, nethylthio, chlorine, cyano, nethylsulfonyl, nitro or
‘trifluoronmethyl. 5. A process for the preparation of the
pyrazol - 4-yl benzoyl derivatives of the fornula | as clainmed in claim1,

whi ch conpri segragaté+ydbeheopYradmmlvatioést he fornmula Ila 10 '

[err] 15 with a benzoyl derivative of the fornmula Ill 20

[err] 25 WP .S halogen and L, Mand Z are as defined in cIa|n11
6. A herbici corrp05|t|on conprising at |east one pyra- zol-4-yl benzoyl
derivative the formula | as_clainmed.in claim1l and cust onmary i nert

‘addi ti ves. 30Pﬁ"‘%@rﬁﬁdﬂ’%@%brﬂ?ﬁi"l“‘l‘:ﬁ&e%rf%l%é?hfeaSPEm‘&]e%e‘i ation, which com
prises allowng a herbicidally active anount of a pyra- zol-4- ylbenzoyl
derivative of the formula | as clabped inclaiml to act on the plants or
their environment. 35 8. A pyrazol-4-yl Menzoyl derivative of the fornula I
as clainedggn claiml where Z is g oy Senenbered heteroarpmatic rad-
i cal which has one to three hete®o at selected fromthe group consisting
of oxygen, sulfur and nitrogen and Is 40 unsubstituted or
substituted by hal ogen, cyano, nitro, Cerr]-(err-alkyl,
Clerr]-Cerr]-haloal kyl, Clerr]-Clerr]-cycloalkyl, Cerr]-Clerr]-al koxy,
Clerr] - err] whaekeatheo subs€hittasdtlagler hsakdylduaizo, _
Cerr]-deryd thal agb ku&aﬁug%n,dtl-(&’ﬁ&fa&kyﬁ E&{—]csaéi%:ﬁm, yiﬂ chis
unsubstituted or éﬁ tltﬁbgg t%%lgz 396?°5§M§@9f°9'£ﬁé€ 1%55% -aIkyI
or 45 derr]- r I e eroaronatlc
ring titute substltuted by one to alogen atoms or
C;-Cs-alkoxy or are halogen, cyano, nltro, a group
-(¥)n—S(0)gR? or. a group —(Y)p,—CO-R®
20 2 is a 5- or 6-membered heterocyclic saturated or unsaturated
radical which has one to three hetero atoms selected from the
group consisting of oxygen, sulfur and nitrogen and which is
unsubstituted or substituted by halogen, cyano, nitro, a
group -CO-R8, C;-Cs~alkyl, C;-C;~haloalkyl, C3—Cg-cycloalkyl,
25 C;-Cs-alkoxy, C;—-Cs4—haloalkoxy, C;—Csg—~alkylthio, C;—Cz—halo-
alkylthio, di-C;—-C4~alkylamino, by phenyl which is unsub-
stituted or substituted by halogen, cyano, nitro, C;-Cs~alkyl
or C;—-Cs—haloalkyl, or by a divalent oxygen which may also be
present as a hydroxyl group in the tautomeric form, or which
30 forms a bicyclic system together with a fused phenyl ring
which is unsubstituted or substituted by halogen, cyano,
nitro, C€;-C4—alkyl or C;-C4-haloalkyl or with a fused
carbocycle or with a fused second heterocycle which is
unsubstituted or substituted by halogen, cyano, nitro,
35 C;—-C4—alkyl, di-C;~-Cy-alkylamino, C;-Cs—alkoxy,
C1-Cs~haloalkoxy or C;-Cy-haloalkyl,
Y is 0 or NR?,
n is zero or 1,
m is zero, 1 or 2,
40 R? is C;-C4—alkyl, C1-C4-haloalky1 or NRIRIO
R® is C;-C4-alkyl, C;-Cs-haloalkyl, C;-Cs-alkoxy or NRIR1O
R% is hydrogen or C;-Cg-alkyl,
R10 is C;-Cg—alkyl
Q is a pyrazole ring of the formula II
45 -
where




0050/ 45659 4°\ﬂ1§°c/#§655%)enzo-fused and unsubstituted or substituted by
hal ogen, cyano, nitro, Clerr]-C(err]-alkyl or (Jerr]-Cerr]-hal oal kyl, and
L; Mand Q are as defined in claim1. 5210 15 20 25 30 35 40 45

R! is C;-Cy-alkyl,
R2 is hydrogen or C;~Cs—alkyl and
R¥® is hydrogen, C;-Cs-alkylsulfonyl, phehylsulfonyl or
- alkylphenylsulfonyl and
5 :
which is linked in the 4-position,

and salts of the compounds I which are customary in agriculture.
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