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NA{12,5-Oxadiazob-3-y1, Noftetraeob- Syl and Ne{triazol-3~

yhbicyeloarvicarboxamides and thelr use as herbicides

The vestion relates o the technical Beld of horbivides, especially that of horbioides

for selective contred of broad-leaved weeds and weed grasses in crops of uselid plants.

WO2003/010143 and WO2003/010133 disclose particular N-{letrazol-5-y1)- and N-
{trinzol-S-yhbenzamides and the pharmacological action thereef Under €AS No.
S3I0048-78-5, the compound N« lpropylicteazol-5-y1-3 S-dichlorobenzamide 18
known, Mo herbicidal action of these compounds s disclosed i these documents.
European patent applications Noo (912189.0 and Ko, 101748937, which have earlier
priovity datex but were yet to be published at the priveity date of the present
application, disclose N-(1,2 5-oxadiazel-3-yi}, Ne(tetrazol-S-yil and Ne@naeol-S.

yharvicarboxamides and the use thorsot as herbicides,

1 has now been found thet N<{(1.2,5-oxadiazol-391), Ne{tetrazal-S-9i and N-irigeol

Savhieyveloarylearboxamides are of good soitabnlity ags herbivides,

The prosent tnvention thus provides No{(L2 Soxadiazad-3-vi, Ne{tetrazol-Swli and

N-{irigzol-S-vhbicyeloarylearhoxamides of the formda (1) or salts thereof

i which

Q s el Q2orQ3 radicsl,
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{1} (L2} Q3

R ta (U -Ugpatkyl, {C-Copoyeloalkyl, halo{C-Usalhyl, (CoUsalkenyl, halo~
{UaCspatkenyl, {CoCglalkynmyl, halo{Ca-Cealkynyd, (CrCiratkorxy-{ - Ciralkyd,
(C-Cal-alkoxy{Co-Caalkenyl, {C-Colalkoxy-(Co-Coralkynvl, CHRE, heteroaryl,
heterocyelyl or phenyl, where the thuee latter radicals are cach substitnted by u vadivals
from the growp consisting of halegen, nitro, oyvano, {(C-Cadalkyl, halowC-Capaltkyl,
{Cr-Coroydloalkyl, {(C-Calalkylthio, (Ci-Uealkplsulfing, (Oi-Ogalhylsulony,

{Cp-Cealkoxy, halo-{Calkoxy and {U-Calkon - -Cyalkl;
g X = g ~ { g v s

g s hydrogen, {(O=Copalkyll {Cy-Copoyaloalkyl, halowCpig-aliont, (Tl
alkogy, halodCi-Ceoatkony, {(Co-Cekalkenmyl, (Co-Cor-alhomvloxy, halo{Co-Ci
alkenyl, (Co-Uspalbynyl, {O-Cikalkyoaviony, halo{Co-Colalkynyl, cvane, nitrg,
methylsulfenyl,  methyloulfingl,  methylsdfonyl,  acetvlamine,  benzovieming,
methoxycarbonyl, ethoxycarbonyl, methexyoarbonvimethyl, ethoxyearbonylmethyd,
berzoyl, methyloarhonyl, piperidinylearbonyl,  tiflucromethylearbonyl, halogen,
AN, aninovarbonyl, methylaminocarbonyl dimethylaminocarbonyl,
methoxymethyl, or heteroaryl, heterocyelyl or phenyl each substituted by u radicals

from the group consisting of methyl, sthyl, methoxy, trifluorometiiyd and halogen;

R anag & are each mdependently bivdrogen, {(C~Cokalkyl, hala{CrCeialyl,

{Or-Cgdatkenyd, halo-{CrCapalkenyd, (Co-Caralkynyl, halow{Cor-Oallommd, T
Crroycloalkyl, (Tr-Cr-halooyeloalkyl, (C-Cokatkoxy, {Ce-Col-haloalkoxy, {C-Cok
alkyithin, {C-Cyi-haloalkylthio, {(U-Copalkydsudiingl, {C-Cerhaloallodsulfingl, (€
Coratkylsulionyl, {C-Co-haloalkyisulfonyl, (CrCskalkoxy-{U-Cyratkyl, halogen,

NHEG O Cyane;

o~y B g r X .
B> is hydrogen or fuorineg
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RY s acetory, ascetemuide, Nemethylacolomide, benzoviexy, bewsamido, N-
methylbenzamide, mwethoxyeabonyl,  cthoxyearbonyl, benvosl,  wethylearbonyl,
piperidinvicarbonyl, morphelinvleacbonyl, trifluoromethylcarhonyl, sminocarbonyl,
methylaminocarbonyl,  dimethylaminocarbonyl, {C-Cglroycloadiyl, or  heterosnyd
heteroeyelyl or phenyl sach subsiituted by uw radicals from the goup consisting of

methyl, sthyl, methoxy, triflooromethyl and halogen;

R and &* are each independently hydrogen, (C—Uskalkvl, halo-( QT
§ (G- Cadalkenyl, halo(Ce-Cydalkenyl, (Co-Cidalkynyl, Balo{Ur-Coatkymyl,

{{3;z_«vC;:}«»c}fciﬁaﬁi}ﬁ, fale-{Cr-Chreveloalkyl, Or’, S{O0, RE {C-Ceraliovlthio, halo-

{C ;~Csj}*aiky3i§3ie, {Cy *Cf,}a&yi:miﬁn}f*i? falo-{C-Corallovisalfingt, (Gl

alkylsudfonyd, halo{C-Cgrstovbsationmd, (0 -Colalkoxy-{Ci-Ca-alkyd, halogen, nitre,

cvang, beteroaryl, heterocyelyl or phenyl, where the three latter radicals sre sach

subetitoted by u radivals from the group consisting of halogen, witre, cyano, (O
alleyl, halo(Cp-Cybaliont, (CeCshovelaalkyl, {C-Usi-atbyithin, (C-Oallovisulfing,

{Cr-Ciatkylsntfonyl, (C-Csralkoxy, halo-{0-Coalkoxy and {Cp-Ceralkony<(Cy-

Caalkod,

or

R’ and R® topether with the carhon atom to which they are bonded form the X'~

(CHD- X, {CH)e X HCHDeX . ACH b CACHCH or AT b tindt in

Whiﬁ}} each of the {CHo) gronps is substituted by m radicals from the proup consisting

of hadogen, methyland (C-Ciy-slkony,

or

% and R® together with the carbon atom te which they ave honded form the ~ OGN~
Capadloyl - CHR O g o —0-N=UR O Ho- unit in which each of the (CHy) groups is

substituted by m radicals from the group consisting of halogen and methyl;

&’ i3 hvdeogen, (GO Qs«a&}i Gato-{C-Cykalkyl, (O Cyy-alkenyl, halo{ Uyl

c

atkenyl, ~Cepatkynyl,  aloUr-Copalkynyl,  (C-Crkowcloalint,  (O-C)-
§1a§0ayc-i::«a§}:.y‘§._ {CaCrproyoloallyl-C-Coalkyl,  haloCe- Oy boyeloaliont{O-Cy i
alkyl, heteroaryl, heterocyely! or phenyl, where the theee lafter radicals are each
substituted by s radicals from the group comsisting of halogen, nitro, cyano, (C-Usi

alieyl, halo-{C-Cykalkyl, {T-Caoyeloatkyl, (Ci-Copalioplthio, {C-Co-alkyisulfinnd,
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{C-Lgkathyisabfonyl, {(Cpleratkoxy, hadoC-Copadkoxy and {OpOskalkoxy-{{-

Coratkl;

(A hwdrogen, (G0 allyl, or phenyt sobstituted by u radicals from the gronp

comsisting of {C=C-adkyl, balogen, cyano and nitrg;

RBY s hydrogen, {0-Coratkyl, {C-Coalkenyd, {0r-Col-alkynvl, formyd, {C~Col-

alloylearbonyl, (U Cralkoxyeabonyl or {Un-Cap-alivisutfonyl

Xuand Y are cach mdependently O, §, 80, SGy, (=0, U=§, NRY CrR'RY,
C=NOR™ or C=NNER My,

K and X¥  are cach independently O, § or N{IC-Cyalkyly
X QoS

o w8 o

p<>;
a
be73
o2
:d
Lk
S
s
e
2

¢ iy 1,2 3ord;

Q e 8,1, 2003

¥ wmlord

W 33,3.4, 5018,
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I the Romada () and sl the formudoe which follow, alkyl radicals having more than
two carbon atoms may be straight-chadn or branched. Alkyd radicals are, for example,
methyl, ethyl, n- or isopropyl, n-, 180, tert- or Z-butyl, pentyls, hexvls such as n-hexyl,

wsohexyl and 1,3-dimethylbutyl, Halogen is fluorine, chlorine, beoming or jodine,

Heteraoyelyl is o saturated, somisaturated or fully ansaturated oyelic radical comtaining
3 to & ving sloms, of which 1 fo 4 are fom the goup of axygen, nitregen and sulfur,
and which mwy additionally be fused by s benzo vng. For sxample, beterocyelvl i

piperidinyl, pyrrolidingd, fetrahydroforanyd, dihydroforanmyl and oxetanyd,

Hateroaryt 1x an aromatic cyeliv radical vontaining 3 to 6 ring atoms, of which | o 4
ave from the proup of oxvgen, nitrogen and sulftr, and which may additionally be
fused by a benmso ring. For example, hetercaryl is benzimidamol-2-vl, furanyl,
imidazolyl, isoxazelyd, isothimzolyl, oxazolyl, pyrazinyl, pyrimidingd, pyridesingd,
pyridinyl, benzisoxazolyl, thiazolyl, pyrrolyl, pyracelyl, thiophenyl, 1L23-oxadiszolvl,
1.2 4-oxadiasnlyl, 1.2, 5-oxadiarobl, 13 4oxadiarolyl, 1.24-miaznlyl, L2 3razolvl,
12, 5-mazalyl, 134-mavolyl, L3 dunamelyl, 124-hiadiazolyl, 1.3 4-thiadigsolvl,
L33 -thtadiarolyl, 1.2 5-adiazelyl, 3H-1234trazobyl,  1H-L2 3 A tetvazolyl,

L33 d-oxatriacolyl, 12,3 5-oxainazolyl, 1,23 4-thiatriazolyl and 1,2,3 5-thiateiazolyl.

When a group is pelysubstituted by radicals, this raeans that this group s substituted

by one or more identical or different radicals from those mentioned.

According to the nature and the bonding of the substituents, the compounds of the
general formuda (1) may be prosent a9 stereolsomers. When, for example, e o mee
asymmetric carhon atoms are present, onantiomers and Jigstercomers may H00uL
Sterenisomers likewise ocenr when n is 1 {sulfonides), Stereoisomers can be obtatned
from the mixtures obtained in the preparation by costomary sepasation methods, fr
example by chromatographic separation processes. 1t is equally posaible to selectively
prepare sterenisamers by using stercoseloctive reactions using optically sctive starting
materials andior auxiliades. The invention alse relates to all stereoisomers and
maixtures thereol which are encompassed by the general formula (D b not defined

spectfically.
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Preforence iv given to compounds of the general formula (1) in which
R' s (O-Colaliyl, (Ci-Coleycloalkyl, halo-{Cr-Cakalist or (C-Cipatkoxy-
{ 1’“{?3}"3&;&1’};

3 w s X% o . X X e X N P ~
R* s hydrogen, (C-Caalkyl, {CeCsoyeloalkyl, haloCe-Cibalkyl, {CpCip
alkoxy,  haloCi-Ciralkoxy,  oyang,  nitm,  wethylsulfenyl,  methylsulfingd,
methylsaifonyl, scetvlaming, methoxyearbonyl, ethoxyearbonyl, halogen, aming,

sminocarbonyl, methvlaminecarbomyl, dimethylaminocarbonyt or methoxymethyl;

Y and R are each independently hydrogen, (Coapatkyl, hado-(C-Ciimaliyl,
{Ca-Caoycloalivt, {(Ci-Oy-alleony, (Cr-Uak-haloalkoxy, {CeCoalkyithio, (€U
atkylsulfioyl, (Op-Coratkylsulionyd, (Ci-Coalkoxy~{Ci-Caialleyl, halogen, nitro or

CYENG
R> s hydrogen;

R and g° are csch independently hvdrogen, {Ce-Cipalkyl, halo{C-Ciration,
{Ca-Csiroyeloatiovt, ~OR’, <SIOLR7, (C-Cs allvithio, ¢ CiCypatkyisulfingd, (TG
altkylantfonyl,  {OpOikalkoxy-dC-Cikalkyl,  halogen, nitro, cyaso,  heterouryd,
heterpoyelyl or phenyl, where the twee latter radicals are each substituted by u radicals
froma the group consisting of haogen, nitro, oyano, (C-Oypalioyt, halo-{C-Caatkyl,
{Cs-Cayuycloalkyl,  {O-Coalkyithio, (CpCikalkylsulfingd, (C-Cad-allotsulfonyt,
{C-Ci-alkoxy, halo{CpCOy palkoxy and (OO palkoxy-(C=Cryialkyl,

ot

R and R® together with the carbon atom to which they me bonded form the -X'-
{CH- X, {CH) s, {OHDXC-C e, (CH X CHCH ot {CHw umit in
which each of the (CHy) groups is substituted by m radicals from the group consisting
of halogen, methyd and {C-Capalkoxy,

oF

R and R* together with the carbon atom fo which they are bonded form the =ORNCy
Cg}}&ﬁ@*}}*{]?fﬁm CHg- or ~O-N=CR™-CH,- unit in which cach of the {CH; ) groups i3

substituted by m radicals from the group consiating of halogen and methyl;
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R i hydrogen, (Cp-Co-alkyl, halo-{CCaralkyl, {Cr-Ciralkensl, (GOl
alkynyl,  (Ce-Ospowloadkyl,  (CeOorowcloalion-C-Ca-alkyl,  heteroaryl,

heteroeyelvt or phenvl, where the three latter radicals are each substinted by s radicads

&

from the group consisting of halogen, nitve, cyane, {£-Coealkyl, hale-{C-Cajeatlonl,
{Cr-Cepoycloalkyl,  {(Cp-Codalkylthio, (CpCa-alkvlsulfiogt, (O-Oikalkylaulfonyd,
{C-Copalkoxy, halo-{Cp-Cipstkoxy and {(C-Ciralkoxy-{C - Cayalkylh

RY i hydeogen or {O~Uikalkyls

Xand Y are each independently O, 8Os, C=0, U=8, CR'RY, C=NOR'Y,

X' ang X° are cach independently O, §, N{CHak:

X BOory;

W @, Lor2;
% wior?
¢ wlors
S 132 Jord

¢ s 2003
7 ie©, Lor2;
¥ sZ2ory;

W w2 3. 4ol
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{n all the fornmlae specified hereinafier, the substitpents and yymbuols have the same

definition as in formula (1), unless defined differentiy.

Inveptive compounds in which Q is Q1 or Q2 can be prepared, for example, by the

o

§  muathod shown in scheme 1, by base-catalyred reaction of & Woyeliv benzoy! chloride

{11 with 8 Samino-1H-1.2 4-triazole or S-amino- 1 H tetrazole (U

Schemes 1
R.; o qs ®
P S e
& ARG e L o b 2
Q\ . “3\\ ST N TR e Rasey & A ¢ 3
R e, e B 0 SO0 e N P o R e R
v \.\{' Sy R s § _‘,\a &5
¥ i
Y
&
) & h
B therein is CH er No The bleyclic benzoy! chiorides of the formuda (11} or thedr parent

1 bicychic benzote acids gre knewn in principle and can be prepared, for example, by the
wmethods known tn WO 9825413, WO 970933, WO 97/30883, WO 7R Isg, WQ
OR/ABESG, WY OR/35054, WO OR/12192, WO 0014087 and EP Q6388622.

Inventive compounds m which Q 35 Q1 or QF can alze be prepared by the method

i85 shown in scheme 2, by reaction of & benvoic said of the formula (V) with a S-amine-
{H-1,2 triazole or S-aminp-1 Hetrarole (Y
Scheme 2
§\5-~.§§ o ,.»'E‘{\ ) _,»}\ X ¥ Vw’*
Bl HOT Y TN e, RCHwation ﬂ B
NTOTNR, s N P b N
X \\\.;:f Y

am vy i
For the activation,  is possible to use dehydeating reagents which are typleally used
for  amidation  veactions,  fr  example  LU-cabonyldiimidazele  (CDD,
20 dioyclohexyloarhodiimide  (DOC) 24.6-tripropyld 3,32 4, 6-trioxatriphosphinans

2.4,6-trioxide {T3P) ele.
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fnventive compounds in which Q Q1 or Q2 van also be prepared by the methed
shown in scheme 3, by reaction of an N<{1H-1,2 4-trigzol-S-yhibenzamide, N-{1H-
tetrazol-Sovitbenzamide, NATH-1.2 ddriazol-Sovhnicotimamide or Ne{lHetetrazol S+

yimcotinamide:

Scheme 2

. & & o
) e ®R
Plvan - E 3 E £ 2
A 3\ 3 . Dy 9 N
= H e TR e 3 2 ¥ ¢
N s AT Y Ty Km «, nchvalion s ,.5\ i i ‘
ORI TSN §§ A ARG W -gg"k‘ f’A\\\\"’ ;{\
* Ny’ ‘ S 7 DR i -
R c.:;;}\'q{( #x
\;‘\@4
'
i V) £

For this reaction shows i scheme 3, it is possible, for example, o use alkylatin

¥
g
agents, for example alkyl halides oy sulfonates or diatkyl sulfates, in the presence of 1

haxe,

It may be appropriate to alter the sequence of reaction steps. Far instance, beneoie
acids bearing & sulfoxide cannot be converted divectly to thetr acid chiorides, One
option here is frst to propare the amide to the thicether stage and then to oxidize the

thioether o the sulfoxide.

The S-andne-1H-tetrazoles of the formula (1) are elther commercially gvailable or
can be prepared analogously to methods known from the Hterature. For example,
substitnied S-aminotetrazoles can be prepared from aminotetrazele by the method

described v Journal of the American Chemical Society (1954), 76, 923-924:

‘N 4 \ /
P --~:\ N\}{_‘}ﬁ jg{x f\f"’“‘\\

e

S
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In the above reaghion, X is a leaviny woup such a8 lodine. Substitmted 3
amdnoteirazoles can also be synthesized, for example, as desoribed in Joumal of the

~

American Chentical Soctety (1954) 70, 88-8%:

\”Q 7 R ‘\.‘ ;NH 2
FANIR P NaNO NG Ny
B - ¢ ¥
# N e i R N ]
)

W
H

The S-amino-1H-trizzoles of the formula (I are either commuercially avatlable or can
be prepared analogously to methods known fHom the Hieratwe. Por example,
tuted Seaminotriazoles can be prepared Hom aminotriazole by the methed

deseribed in Zettschrift oy Chomie (1900), 30012, 436 - 437

RO M 4 NH,
S % P
}"‘ W NaOH X \iw\;
MNey N SRS o Mo, N

Substituted S-aminotriaroles can abso be wymthesized, for cxample, as described in

Chemische Berichte {1964), 97(2), 396-404:

i
S8 N,
Ny N . ; N $08
NN HOOOH Nt
i £
H\NwN\Qq N\‘k\w/‘\é
#

Substituted S-amineiriazoles can alse be synthesived, for example, as deseribed in

Angewandte Chemie (1963}, 75, 918

s Fady

i N NH,
3 H ~ oM Moo W
s : Ny
R QB
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Inventive compounds i which Q is Q3 can be propared, for example, by the methed
shown in scheme 4, by base-catalvzed reaction of a hicyclic benzoy! chivride {1} with

& 4-amine-1,2, S5-oxadiazole (VIy

Scheme §

:A,? x Q§ R:
My :\ S T o o
F "*"’f%\“”«;‘N K\ Basn cf N:} § 1
* Ho o S W A\\Nx\‘:ﬁf' A
e 3 ] 3 JENRE® A
Mg Y w i SORTE
{ NPT W
3 M T s

o {15 {%

(94

{aventive compounds can alse be prepared by the method deseribed o scheme &, by
regeting & bicyclie benzeic acid of the formmla (1Y) with a d-amino-1,2 S-oxadiazole

VI

Schame 5

- ~ i1 N s &
.'*'& -Q??/p v"s'}‘\ .*“‘\\‘\ ® ('N R (‘;‘Q %
4 1 BT T e activation | | !
=1 S . Y §§ 3 ')Z"JQS 5 AL RS ARILRE S \..-\ “_F_,:i\\ !\ e %
N W, ® I L ® NN TN TR,
2 AT R i Ao,
Do g '
& e
)
]
ety 4 i

i
For the activation, i is possible to use delyvdeating reagents which are typically nsed
for  anudation  reactions,  for  example  1.1-carbonylditmidazole  {CDI,
dicyclohexyloarbodiimide  (DUCY  2.4.8-inpropyt1,3,5,2 4, 6-irioxatriphosphinans
24 b-trioxide (3R ete.

The 4-amine=1 2, 5-oxadiaroles of the formula (V1) are cither commercially avalahle
or knows, or can be prepared snalogously to methods known from the Hiersture,

For example, J-alkyl-d-aming-1,2,5-oxadiazoles can be prepared from $-keto esters by
the method described in Russian Chemival Bolletin, Int. Bd,, vol. 54, 4, p. 1032-1037

20 (2005)

P
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\; 7 - MHOM x MCE AT e R F R
I-Aryl-d-amino-1.2.5-oxadigzoles can be synthesized, for example, ay deseribed in
Russian Chemcal Buolletin, S4(4), 10871059, (2005} or Indian Jounal of Chenvistry,

Section B Organte Chemistry Inchading Medicing] Chendstry, 26B{7}, 6802, {1987)

Ot
Q }‘3! e
i i e . 0 ; y i/ 3
P N N, O x HOL A oD EIOH T NaDee &
‘ ' 3 l\ : i ;,..,.;\ /g\g}-ga
g ~ o o 4 N’
S EHOH £ tafiux - e F O3
A

3-Aminosd-halor1,2,5-onadiazoles can be prepared, for example, by a Sandmever
reaction fom the conumercially available 3 4odiaming~ 1,2, S-oxadiazole hy the method

described in Heteroatom Chemistry 15(3), 199207 (2064

BN NH, N
| — "Sandmayer® N
4N manamey 3
NN > (I

Nucleophiic R radicals san be introduced fnto 3-aming-12,S5-oxadiaroles by
substitution of the leaving group L as described in Journal of Chemical Research,
Synopses, {8}, 190, 1985 or in lavestiva Akademit Nauk SS8R, Seriva Khimicheskayva,
{9, 20868, 1984 ar in Russtan Chemicsl Bulletin (Translation of lzvestiva Akademit

Nauk, Seriva Khimicheskayal, $363), 508614, 2004;

Nt bass; KM B M
TR\ b
?‘E.\ .% s anaO z'.\“" Qg\‘
S o, M
& ’\Q/‘
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Collections of compounds of the formuls () andior salts thereot which can be
synthesized by the shovementioned reactions can glso be prepared in a paralielized
manner, in which case this may be accomplizhed in 2 mameal, paetly mutomated or hdly
antomated manner. 1t i3 posaible, for example, to avtomate the conduct of the reaction,
the workup or the purificetion of the producty andfor intermediater. Overall, this &x
widsrstond o mean 8 procedurs &y fﬁsf:smhﬁe‘i, for example, by D Tigbes i
Condsnatorial Chemistry — Synthesis, Analysis, Screening {editor: Glinther Jung),

Wiley, 1999, on pages | 034,

For the paratlchized conduct of the reaction and workup, i is possible to use 8 number
af commercially available instroments, for exsmple Calypso veaction blocks from
Barnstead lnternational, Dubngue, fowa 520040797, USA or resction siations fram
Radloys, Shivelull, Saffron Walden, Essex, UBU] 3AZ, Englend, or MultiFRURBE
Autemated Workstattions from PerkinBlmer, Waltham, Massachusetiy (2451, USA
For the parallelized purification of compounds of the general formula (1) and salts
thereof or of intermediates which occcur in the cowse of preparation, available
apparatuses include dluomatography apparatuses, for exasmple from ISCQ, Inc, 4700

Superior Streey, Lincoln, NE 68504, USA.

The apparatuses detailed lead to 8 modolsr procedure in which the individual working
steps are automated, but manual operations have to be earried out between the working
steps. This can be circuravented by using partly or fully integeated awtomation systems
i which the respettive amtomation modules are operated, for example, hy mbots.
Autowation systems of thiv Hype can be purchased, for example, from Caliper,
Hopldaton, M& 01748, USA.

The mplementation of single or multiple synthesis steps can be supported by the wse
of polymer-supported reagenta/scavenger resing. The technivs! Htorature describes a
number of experimental protocols, for example CheraFiles, Vol. 4, No. {, Polymer

Supported Scavengers and Reagents for Solution-Phase Synthesie (Sigma-Aldrich).

Aside from the metheds described here, the compounds of the general formuda {1 and

alts thereot can be prepared completely or partially by solid-phase supported niethods,
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For this purpose, individuad iotermediates or gl infermediaies in the syothesis or &
syathesis adapted for the corresponding procedure are hound to a synthesis resin
Solid-phase supported synthesis methods are desenibed adoguately in the technical
literature, for example Barry A, Bunds in “The Combinastorial Index”, Academic Press,
1998 and Combinatorial Chenustry ~ Synthesis, Analysis, Screening {editor; Glinther
mg), Wiley, 1999, The use of solid-phase-supported synthesis methods permits a
nuntber of protoools known from the litersture, snd these may sgsin be executed
ranually or i an sutomated manner. The reactions can be perfonmed, for example, by
means of IROBI technology in microreaciors from Nexus Blosysterms, 12140

Commuonity Road, Poway, CAS2064, USA.

Either on a solid phase or in the Hauid phase, the perfvrmance of single or multiple
synthesis steps can be supported by the wse of mivrowave technology. The techudeal
literature desentbes @ nusuber of experimental protocols, for example Microwaves in

Organde and Medicinal Chemistry (editors: €, O, Kappe and A, Stadler), Wiley, 2005,

The preparation by the process deseribed here gives compounds of the formula (1) and
salts thereof in the form of substance vollections, which are called libravies. The
present invention also provides lithraries comprising at least twe compounds of the

forrauta (1) and salts thereof,

The taventive compounds of the formuda (1) (and/or salts thereod), collectively referred
to hersinafler a5 "inventive compounds”, have excellent herbicidyl efficacy against a
teoad speotram of economically bmporiant monocotyledonous and dicotyledonous
avwua! harmtul planss, The sctive ingrodicngs alse have good control over perensdal
weed plants which ave difficult to control and produve shoots from rhizomes, rout

stocks of other perenial organs.

The present invention therefore also provides g methed for controlling unwanted plasts
or for regulating the growth of plants, preferably in plast crops, i which one or wore
inventive compound{s) i¢/are applied o the plants {for example weed plants such as
monocoiyledonous or divotyledonons weeds or unwanted crop plants}, o the seeds (for

example grams, seeds or vegetative propagules such as tubers or shoot parts with buds)



L

10

froos
L

20

<1

.25

- 2886315
or to the area on which the plants grow (Bor exanple the area wnder cultivation). The
inventive compounds can be deployed, for example, prior to sowing (i appropriate
alse by incorporation inte the soil), prior 1o emergence or after emergenee. Specific
examples of some representatives of the monscotyledonous and dicatvledonous weed
flora which can be controlled by the inventive corapounds are as follows, though the

enuneration is nod intended (0 inposs 8 restrivtion to particular species:

Alopecurus, Apera, Avens, Brachiana Bromus, Ceuchrus, Cormmeling, Cynodon,
Cyperas, Dactylocteniuny, Digitaria, Echinochios, Bleocharts, Eleusing, Fragrostis,
Edlochior, Festuca, Fumbristylls, Heteranthers, bmperata, Ischaemum, Leptochios,
Lolium, Monochoria, Pantoum, Paspalum, Phaladis, Phlsum, Poa, Rottboellia,

Sagittacis, Scirpus, Setaria, Sorghum.

Dicotviedonous weeds of the seserar Abutilon, Ampgranthes, Awmbrosiz, Anoda,

Anthemis, Aphanes, Arterusia, Atriplex, Bellis, Bidens, Capsells, Carduus, (assia,
Centanres, Chenopodunn, Cistumy,  Convelvddus, Datws, Desmodiom, Emex,
Eryveimun, Buphorbla, Galeopsis, Galinsogs, Gallum, Hibiseus, Ipomoss, Kochis,

Lamium, Lepidiom, Lindernia, Matricaria, Mentha, Mercurialis, Mullugo, Myosatis,
Papaver, Pharbitis, Plantage, Polyveonum, Portudecs, Ranunculus, Raphanus, Reripps,
Rotala, Rumex, Salsols, Senecio, Secshania, Sids, Sinapis, Solanum, Sonchas,
Sphenocles, Stellarta, Tarsxscum, Thiaspd, Trifolium, Ustics, Veronica, Viola,

Nanthiom,

I the wventive compounds are applied 1o the soil surface before germination, oither
the weed seediings are prevented completely from coerging or the weeds grow uatil
they have reached the cotyledon stage, but then stop growing and, eventually, after

three to four weeks have passed, die completely.

If the active ingrodients are applied post-emergence o the green parts of the plamis,
there is likewise stoppage of growth afler the treatment, and the harmfl plants remain
at the growth stage of the time of application, or they die completely after & certain
time, such that compelition by the weeds, which s harmful to the crop plants, is thus

clintinated very carly and in 2 lasting manner.
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Although the wventive compounds heve excellent herbicidal aclivity against
menovotyledonons and dicotyledonous wesds, orop plants of sconomically important
cropy, for example dicotvledonous vrops of the geners Arachis, Bets, Beassies,
Cocomis, Cucurbita, Helianthus, Doucus, Glycine, Gossypium, Ipomoes, Lactues,
Limwrt, Lyoopessicon, Nicotiana, FPhaseolus, Msumy  Solasem, Vicls, o
menocotyledonous crops of the penera Alllum, Arnanes, Asparagus, Avena, Hovdewm,
Qryea, Panicum, Saccharum, Secale, Sorghum, Triticale, Tritioun, Jea, especially Zea
and Trittonm, are damaged ondy o an insignificant extent, if at all, depending on the
structore of the respective invenitve compound and the gpplication rate thereefl For
these ressons, the present compossds are very suitehle for selective contral of
unwanted plast growth in plant crops such as sgricoluwally wsefl plants ov

ovnarnentsts,

{n addition, the inventive compounds {depending on thelr particular structure and the
application ate deployved) bave outstanding growth-regulating properties in crop
plants. They intarvene in the plant’s own metabetism with a regulstory effect, and can
thus be used to control plant constituents and o fcilitate harvesting, for example by
friggering desicoation and stunted growth, o addition, they wre also suitable for
general control and inhibilion of wnwanted vegetative growth withowt killing the
plantx. Inhibitiag vegetative growth plagy & major role for puny monovotyledoncus

o

and dicotyledonous crops, since, for example, this can reduce or completely prevent

fodging.

By vinue of their herbicidal and plant growtrogaating propesties, the active
ingredients can also be used for control of hannful plants in cropy of genstically
moditied plants or plants modified by conventional mutagenests. In general, the
transgenic plants are notable for specld advantageous properties, for exaaple for
resistances to cerlain pesticides, in particular certain herbivides, resistances to play
diseases or organisms that cauwse plant diseases, sweh &y corfuin insects or
microorganisms such as fungl, bacteria or virses, (tther particulsr properties relate,
for example, to the harvested material with regasd to quantity, quality, storability,

composition and specific constituents. For instance, there ave known transgenic plants
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with an elevated starch content or altered starch guality, or with a different faity acid
gomposition in the harvested raaterial.

With regard to fransgenic orops, preference is given o the we of the inventive
compounds 1 economically important fransgenic crops of usefdl plents and
ormamentals, for example of vereals such as wheat, barley, ryve, cats, millet/sorghaa,
rive and comy, or olee crops of sugar beet, cotion, sovbean, otlseed rape, potate, lomste,
poas and other vegstables, Proferabdy, the inventive comypounds can be psed ay
herbioides i orops of usefd plants which are resistang, or have been made resistant by

recombinant means, fo the phyvtotoxic offects of the herbicides,

Preference i given ® the use of the invenitve compounds or salts thereof in
seonondeally important transgenie crops of useful plants and omamentals, for example
of corpals such as wheat, barley, rye, oats, milletyorghum, rice, vassava and com, or
else crops of sugar beet, cotion, soybean, oilseed rape, potate, omate, peas and other
vegelables. Preferably, the tnventive compounds can be used ax herbicides in crops of
useinl plants which are resistant, or have been made resistant by recombinant means,

to the phytotoxic effects of the horbicides.

Conventivnal ways of producing sovel plants which have meodified properties in
coRnparisan to existing plants consist, for exarple, in raditional breeding msthods and
the generation of mutasts. Alternatively, novel plants with moedified properties can be

enersted with the aid of recombinent methods {see, for example, BPLA-0271044, EP-

9%

A-(131624), For example, there have boen many descriptions off

~ recombingnt modifications of crop plants for the purpose of modifying the
starch synthesized in the plants {feg WO Q/1I376, WO 93/14827,

W GHI9808),

- transgenic orop plants which are vesistant to pacticelsr berbicides of the
glofosinate type (of, for example, BF-A-0242238, EP-A-242246) or glyphosate
fvpe
{WO RZ/00377) or the sulfonyluress (BP-A-0257993, US-A-5013659),

- transgenic orop plants, for example colton, with the ability to
produce Bacillus thuringionsis toxins (B toxins} which make the

plants resistant to partioular pesis {EP-A0142024,
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EP-A-0193259),

» transgenic crop plants with a modified fatty acld compesition (WO RE/3972),
- genetivally modified crop plants with sovel constituents or  secondary

metabolites, for example novel phytoalexing, which cause an fnereased disease
resistance (BFA 309862, EPA{M64461},

- genetivally medified plants with reduced photorespivation, which have higher
vields and higher stress folerance {EPA (30538%),

- transgenic orop plasts which produce phanmaceutically or diagnostically

impostant proteins Mmolecular pharming™,

~ fransgenic crop plaats which are notable for higher vields or better quslity,
- transgenic crop plants which are notable for g corbination, for example, of the

abovementionsd novel properties {"gene stacking™}.

Numeroas molecular biplogy techniguss which can be used to produce novel
transgenic plants with modified properties are known in principle; see, for example,
1 Potrvkus and G, Spangenberg (edal), Gene Transr to Plants, Springer Lab Manual
{1993}, Springer Verlag Berlin, Hewdelberg or Christou, "Tronds in Flant Science® |
{1996) 423-431},

For such recombluant mandpulations, nucleie acid molecules which allow mutagenesis
or a seguence change by recombitetion of DMA sequences can be introduced into
plasmids. With the ald of standard wmethods, i it possible, for example, to undertake
base exchanges, remove parts of sequenves or add natweal or synthetic sequences, For
the connection of the DNA fagments t one another, it is possible to add adapters or
linkers to the fragments; soe, for example, Suubronk e al, 1888, Mulecalar Cloning,
A Laboratory Manoal, 2nd ed., Cold Spring Harbor Laborstory Press, Cold Spring

Harbor, NY; or Winnacker "Gene wnd Klone®, VOH Weinhsim, Zod edition, 1996,

The production of plant colls with & reduced setivity of & gene product can be

achigved, for example, by the expression of at least one appropriate antisense RNA, or

of a serse RNA for achiovement of g cosuppression effect, or the expressian of af least

one appropriately constructed shozyme which specifically cleaves transcripte of the

shovementioned gene product, For this purpose, it is fistly possible to use DNA
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medepules which comprise the entire coding soquencs of 3 gene product including any
flanking seguonces present, or ¢lse DNA molecules which comprise only parts of the
coding sequence, in which case these parts must be long enough to bring about an
antisense effect in the cells. It iy also possible to use DNA sequences which have o
high degree of homology to the coding sequences of @ gone produgt, but are not

completely identical.

When expressing nucleic acid mwolecnies in plauty, the proteln synthesized may be
focahized v any desived compariment of the plant cell. However, in onder to achiove
tocslization w » parficular compariment, it is possible, for example, © juin the coding
vegion fo DNA sequences which enspre localization in & particuler compartment. Such
sequences ars knowsn to those skilled fu the art {see, for exsmple, Bragn of &, EMBO
£ 11 (19923, 32193237, Wolter et al,, Proc. Natl, Acad. Soi, USA 85 {1988), 846-85¢;
Somewald ot al., Plast L 1 {1901}, 95106} The mucleie aeid wolecules can also be

expressed i the organelies of the plant cells,

The transgenic plant cells can be regenerated by koown techniques to give whole
plants. In principle, the transgenic plants may be plants of any destred plant species,

e, both monocotyladonous and dicotyledonous planta.

Thus, i is possible to obtaln ransgenic plants whose properties are altered by
overexpression, suppression or inhibition of homologous (& natural) genes or gene

segaences, of exprossien of hetorologous (= foreign) genes or gene sequences.

Preferably, the inventive compounds can be wed 1o transgenie wrops which are
rosistant to growth regnlators, for example dicaraba, or to herbicides which inhibit
eseential plant enzymes, for example acctolactate synthases (ALS), EPSP synthases,
slutandine synthases (G5} or hydroxyphenyipyrovate dioxygenases (HPPDY, or to
berbwides from the group of the sultonylureas, the glyphosates, glufosinates or

benroviisoxaxoles and analogous active ingredients,
3 S &

Un employment of the inventive active ingredionts in fransgenic crops, not enly do the

effects toward weed plants observed tn other crops occur, but often also effects which
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we specific o application in the particular transgenic cwp, for example an altersd or
specifically widened spectrum of weeds which can be contrelled, altered application
rates which can be used for the applicstion, preferably good combinability with the
horbicides to wiich the transgenic crop is resistant, and mflucncing of growth and

yield of the transgenic crop plants,

The invention therefore alse provides for the vse of the fventive compounds as

bherbicides for control of harmiul plants w travsgenic orop plants.

The mventive compounds can be applied i the form of wettable powders, emulsifiable
eoncunirates, spravable solutions, dusting produets or gramles in the customary
3

formulations, The investion therefore alse provides herbicidal and plant growihs

regulating compositions which comprize the invertive campounds.

The jnventive compounds can be formulated In various ways, secording to the
bislogieal andior physicochennieal parameters requared, Examples of possible
formulations include: wottable powders (W), water-soluble powders (8P}, water-
soluble concentrates, smulsifiable concentrates (EC), comlsions (EW) such a8 oil4a-
water and watee-trod emudsions, sprayable selutions, suspension concentrates {SC),
oil~ or waterbased dispessions, oil-miscible solufions, capsule suspensions (TN},
dusting producty {DP), sesd-dressing products, gramdes for broadeasting and sail
application, pranules {GR} in the form of microgranules, sprayvable gramules, coated
granules and adsorption granules, water-dispersible graoules (W33, water-soluble
granles {SGY, ULY formulations, microcapsules and waxes.

These individuad types of formulstion are known in principle and are deseribed, for
example, in: Winsacker-Kiichier, "Chensche Technodogie” [TChemical Techuologyl,
volume 7, C. Hameer Verlag Munich, 4th edition 1988, Wade van Valkenburg,

"Pestivide Formulations”, Marced Dekker, WY, 1873 K. Martens, "Spray Drvin

g

Handbook, 3vd ad. 1979, G, Goodwin Lad, London.

The necessary formulation assistants, such as inert materials, surfactants, solvents and
further additives are lkewise kovwn and are desoribed, for example, i Watking,
"Handbook of Insecticide Dust Diluents gnd Cartders™, 2nd ed, Darland Books,

Caldwell NI, Hovo Qlphen, "Introduction o Clay Colloid Chemisiny™; 2nd ed, L
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Wiley & Sons, NY.; O Marsden, "Solvents Guide™;, Zad ed., Intersclence, NY. 1863,
McCutchepn's "Detorpents and Emulsifiers Anpual™, MO Pull. Corp, Ridgewond
ML, Sisley and Weood, "Encyelopedia of
Surface  Active Agents®, Chem. Publ Coo Ino, NY. 1964 Schinfelds
“Grenzfiichenaktive Athylenoxidaidukite” [Interface-active ethylene oxide adducts],
Wiss. Verlagspesell,, Stultgart 1976, Winnacker-Kilchler, "Chemische Technologie®,
Volume 7, €. Hanser Verlag Munich, 4th Bd, 1884,

O the basis of these formulations, it 18 also possible to produce combingtions with
other pesticidally active substgnees, for example insecticides, acaricides, horbicides,
fungivides, and with safeners, fertilizers andfor grovwth regelators, for example in the

form of a finished fornwlation or as o tenkmix. Suitable safeners ave, for exumple,

mefenpyrdisthyl,  covprosulfandde,  isoxadifon-sthyl,  cloguintocstamenyl  ad

dichlormid,
Wettable powders ave prepacations which can be dispersed uniformby in water and, in

addition to the active tngredient, apart from a diluent or inert substence, also comprise
surfactants of the onie sad/or nonionic type {wetling agents, dispersants), for exaraple
polvoxyethyiated alkyiphenols, polyoxyethylated fatty slochols, polyogyethylated fatty
amines,  fatty  alechol  polvglyesl sther  sulfstes,  adkasssulfonates,
alkyibenvenesulfonates, sodiom Hgnosulionate, sodivm 2,2 dinsphthylmethane-8,6%
disulfonaty, sodiom dibotylnaphthdenesulfonate or else sodium oleovimethyhtaurinate.
To produce the wettable powdess, the herbicidal active ingredients are ground finely,
for example in customary apparates such as hammer mills, blower wills and adr-jet

mills, and simulianeously or subseguently mixed with the formulation assistants,

Brulsifiable concentraies ave produced by dissolving the active ingrediest in an
organde solvent, for example butanol, eyelohexanone, dimethylformamide, xylene, or
olse relatively high-botling sromatios or hydrovarbons or mixtures of the orgsnic
sodvents, with addition of one or more foaic andior nonlonie surfactants {emulsifiers).
The emulsifiers used may, for example, ber calohum alkyvlaryisulfonates such as
calchum dodecylbenzenssulfonate, or nontonte cmulsifiers such as fanty  acid

polyglveol esters, alkylaryl polyglveol others, fatty aloshol polyglvest others,
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propylene oxide-ethvlene oxide condensation products, alyl polvethers, sorbitan
estery, for example sorbitan fatty acid esters, ov polyoxyethylens sorbitan esters, for

cxample polyoxvethvlene sorhitan fatty acid esters.

Dusting products are obtained by grinding the sotive ingrediont with Hoely distabuted
solid substances, for example tale, satural clays, such as kaolin, bentonite and

pyrophyiiite, or distomaceons sarth,

Suspension concentrates may be waler- or oib-based. They can be produced, for
exampde, by wet grinding by means of commercial bead yills with optional addition of

surfactants as already listed above, or exanple, for the other formulation fypes,

Emulstong, for exanple oil-in-water emulsions (EW), can be produed, for sxample,
by means of stirrers, colloid mills andior statie mixers using agueous organic solvents
and optionally surfactants as already listed above, for example, for the other

formutation types.

franules can be produced either by spraying the setive ingredient onto adsorptive
sranslated inert material or by applying active ingredisnt concenteates by means of
adhesives, for example polyvinyl aleohol, sodivem polyvacrylate or winersl ails, to the
surface of cavier substances, such as sand, kaohnites or gramulated inert material,
Suitable active ingredients can also he granulated i the manner customary for the

predustion of fertilizer granules « if desived as 8 wixturs with fertilizers.

Water-dispersible granules are produced generally by the customary provesses such as
spray~drying, fuidized bed gramulation, pan granvlation, mixing with high-spesd

miers and extrusion without solid inert materigl,

For the production of pan granules, fuidized bed gramules, extruder granules and spray
granules, see, for cxample, processes in "Spray-Dirying Handbook® 3rd od. 1878, G
Goodwin Lid, London; LE. Browning, ’*Aggim‘;}eraﬁim"; Chemical and Engincering
1967, pages 147 £ "Perry's Chemical Eogineer's Handbook®, 5th ed., MeGraw-Hill,
New York 1873, p. 837,
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For further details regarding the formulation of crop protection vompositions, see, for
example, GO Klingman, "Weed Control as a Science”, John Wiley and Son, Inc,

MNew York, 1961, pages 8198 and 1D Freyer, S.A. EBvans, "Weed Control
Handbook®, Sth BEd., Blackwell Scientific Publivatious, Oxford, 1968, pages 101103,

The sgrochomical foromlstions contain peserally 8.1 to 99% by weight, especially 8.1
10 95% by weoight, of tnvendive compounds.

I weltdble powders, the active ingredicnt concontration s, for oxample, sbhout 18 to
S0% by weaghty the rauainder o 100% by weiglt consists of the customary
formulation  constifuents. In enwdsifishle  concentraies, the active ingredient
conveniration may be showt 1 to 80% and preferably 8 to 809 by weight. Formulations

e

1 the form of dusts comprise 1 to 30% by weight of active ingredient,

preforably usually 3 to 209 by weight of active ingredient; spravable solutions contain
about 0.05 to 80% and prefersbly 2 to 30% by weight of sctive ingradient. n the cage
of water-dispersible gravules, the active ingrodient content depends partly on whether
the active compound is present in Hauid or solid Qo and on which granulation
assistants, fillers, ete., are used. In the water-diapersible granules, the content of gotive
ingredient 13, for example, between 1 and ¥5% by welght, preferably betwesn 190 and

80% by weight,

In addition, the active ingrediesd formulations mentionsd optionsily comprise the
respective costomary tackifiers, wetting sgonts, dispersants, emuleifiers, penetrants,

preservatives, antifrcere agents and solvents, fllers, carters and dyes, defoamers,

evaporation inhibitors and agents which influence the pH and the viscasdty.

Om the basis of these fonmulations, it is alse possible to produce combinations with
other pesticidally active substances, for example insecticides, acaricides, herbicides,
fungicides, and with safeners, fortilizers andfor growth regulators, for sxample in the

form of a finished formlation or 83 5 tankmix.

Usable conbination pastners for the inventive compounds in mixture formulations or
in a tandanix are, for example, known active Ingredients based on inhikition of for

example, acetolactate  svathase, acetybCod  catboxylase, cellwlose  syuthase,
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enolpyruvyishikimate-3-phosphste . synthasg, glutaming synthetase, -
hydroxyphenyipyruvate dioxygenase, phytocndesaturass, photosystem §, photosystem
i1, rotoporphyrinogen oxidase, as described, for example, in Weed Research 26
{1986} 441-445 or "The Pesticide Maouad”, {5th edition, The British Crop Protection
Uouneil and the Royad Soc. of Chenustry, 2009 and Hterature cited therein, Examples
of known herbicides or plant growth regulators which can be combined with the
inventive compounds inchade the active Ingredients which follow {ihe compotnds are
designated by the "common same” according fo the International Orpandzation for
Standardization (15O} or by the chomical name or by the code number) and always
encompass 3l use forms, such as acids, salts, esters and omers, such as stereaisomers
and optical isomers. In this Hst, one or ¢lse, in some cases, more than one dpplication

form s mentioned by way of example:

acgtochlor, acibenzolar,  acibenpolar-S-methyl, scifluorfen,  sciffuorfen-sodius,
aclontfen,  alachlor,  allidochlor,  alboxvdim, wloxydim-sodium,  smetovee,
amicachazone, sridechior, amidosulfuron, aminccyclopyrachlor, aminopyralid,
amitrole, ammonium splfamate, ancymidel, anflofos, gsulam, steazine, axafenidin,
asimsulfuren, seiproteyne, beflobutomid, benarolin, benazolin-ethyl, bencarbazone,
benfluralin, benfuresate, bensulide, bensulfuron, bensulfuron-mothyl, bentazens,
hensfendicone, bonzobicyelon, bawofenay, benzotluor, benzoviprop, hlevelopyrone,
bifenox, bilonsfos, hlanabs-sodium, bispyribec, bspyribac-sodiom, bromactl,
bromobugide, bromofenoxim, hromoxynil, bromuron, buminafos,  bosoxinone,
butachler, butafensall, butamdfos, butenachlor, betrslin, bulrexydisy,  butylase,
cafensirole,  carbetanude,  carfontrazens,  carfentraone-ethyl,  chlomethaxyfen,
chioramben, chlorwifop, chloraeifop-butyl, chlorbromuron, chlorbufam, chlorfenac,
chlorfenac-sedium, chlorfengrop, chiorflurens!, chlorfhaenolsnethyl, chlovidazon,
chlorimuren, chlorimuron-ethyl, chlonmenuat-chlonide, chlorntirofen, chlomphthalim,
chicrthal-dimsthyl, chiortoloron, chlprsulfuren, cinidon, cinidon-ethyl, cinmethylin,
cinosulfuron, clethodim, clodinafop, clodinafop-propargyl, clofencst, slomarone,
clomeprop, cloprop, clopyralid,  dloransulam,  cloransulan-methyl,  oumyloron,
evanamide, cyanazine, cyclanilide, cycloate, cyelosulizoron, cycloxyding, cyolurg,
cvhalofop, oyhalofop-butyl, oyporqual,  oyvprazine, ovprazole, 240, 24-DB,

datmuron/dymron,  dalapon,  daminozide, dazomet, nedecanol,  desmedipham,
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desmetryn, detosybpyrazolne (DTP), diallate, dicambsg, dicklobent], dichlorprop,
dichlorprop-P, diclofop, diclobop-methyl, diclofop-Prmethyl, diclosulam, dicthatyd,
diethatyl-cthyl, difenoxuron, difenzoguat, diffufenican, diffutenzopyr, diffufenzopyr-
sodivm, dimefuron, dikegulav-sodivm, dimepiperate, dimethachior, dimethametryn,
dimethenamid, dimethonammd-P, dimethiptn, dimetrasuifioron, dintivamine, dinoseb,
dincterh, diphenamid, dipropetryn, diquat, diguat-dibromide, dithlopyr, dhuron,
BNQC, eglingzine-ethyl, ondothal, EFTC, oxprocarly, othalflurslin, cthametsuifuron,
cthametsdfvon-methyl, othephon, cthidinnwon, ethivzin, sthofumesate, sthoxyvien,
ethoxyien-cthyl, ethoxysudiuron, ctobenmantd, F8331, Lo No{Z-chlore-4-fluoro-5-{4-
{3~fooropropyli-4 S-dihydee-S-oxo-t H-telrazol- ol iphenyllethanesulfonamide,  F-
7887, L 3{T-chloro-8-fuoro-2-{irifluoromethyl - L H-bensimidazob gyt Dmethybaée
{riflucromethyDpyrimidios-2 AT H 3 -dione, fenoprop,  fenoxaprop, fonoxaprop-P,
fenoxaprop-sthvl, fenoxgpeop-Peethyl, fenoxasulfone,  fentrazsnude,  fensron,
Hamprop, Samprop-M-lsepropyl, famprop-M-metind,  Hevaselforon, florasplam,
Huszifop, fluaeifop-P, fuazifop-butyl, fluarifop-P-butyl, fussolate, flucarbazons,
flucarbaronesodiugy,  focetosplforon,  Huchloralin,  fufenscst  (thiafluamids),
Hufenpyr, Sufenpyr-ethyl, fhometrelin, Sometselan, Humiclome, Bumiclorac-pentsd,
flunsioxazin, fhunipropyn, fluemetwron, fuorodifen, Huoroglyeofen, Heoroglyeofons
etiivl, fupoxam, Hupropscl, fSupropanate, fupyrsulfuron, fupyrsulfiron-methyl-
sodium, Horened, Hurenobbatyl, fwidone, fluvochloridone, furoxypyr, furoxypye-
meptyl, Burpnmidol, Surtasons, Suthiacet, SuiMacet-methyl, Suthdamide, fomesaten,
foramsulfuron, forchlorfenuron, fosamine, farvioxyien, gibberellic actd, glufosinate,
glufosinate-rnumentnm,  ghubsinate-P,  glufosinate-Pammontom,  glofosinate-B-
sodium, glyphosate, glyphosate-isopropylammonium, H-9201, e O-{2 4-dimethyl-6-
mitrophenyly  Oeethyl  sopropyiphosphoramidotbicste,  halosaten,  halosulfuron,
halosutforon-methyl, haloxyfop, halozyfop-P, haloxyfop-cthoxyethyl, haloxyfop-P-
cthoxyethyl, baloxyfop-methyl, haloxyfop-Pomethyl, hexazinong, HWW2, ie -
{dimethoxyphosphorvhethyl {2.4-dichlorophenoxyiacetate, inazamethabens,
imazamethabenz-mothyl, Imazamox, imamamox-aosnonhan, imsgapic, Bmazapyr,
imazapyr-isopropylammoniem,  Inazaguin,  inazaguin-aownonivm,  imazethapyr,
poaethapyr-anunoniuny, imazesulforon,  inabenfide,  indanofan,  imdaziflawm,
indoleacstic acid (JAA), dindol-3-yibatyric acid {IBA), icdosulfiwon, odosuifiwon-

methyl-sodium, foxynil, ipfeacarbazone, isccarbamid, isopropalin,  iseproturon,
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H

isenron, isoxshen, isoxschiortole, isoxatiptole, tsoxgpyrifop, KUH-043, Lo 3-{{{5
{difluoramethyl-methyl-S3-{influoromethyl - Hopyrasol-dosimethpl fsulforny3-5.5-
dimuthyi-4,S-dibvdro~1,2-oxazole, kabutiiate, ketospiradox, lactofen, lenacti, linwwon,
maleic hydrazide, MCPFA, MUPR, MCOPB-methyl, ~ethyl and -sodbam, mecoprop,
mevoprop-sodinm, meroprop-hagotyl, meeoprop-F-butotyd, mecoprop-P-
dimethylamomoniom, mecoprop-P-2-ethylhenyl, mecoprop-Popolassium, melenacet,
metluidide, mepiguat-chlonide, mesosulforon, mesosudfron-methy!,  mesotrions,
methabenzthiazoron, metam, metamifop, metamitron, metazachlor, metazasulfven,
methazele, methiopyrsuifuron, methiorolin, methoxyphevens, methyldymron, 1-
wmethylovelopropene,  methyl  isothicovanats,  metobenzuron,  metobromuron,
motolachior,  S-metolachior, molosulam, wmetexuron,  metribuzin,  metsulfuron,
metsutfiron-methyl,  molinate,  monalide,  monocwbamide, monocarbamide
dihydrogensuifinte, monslinuron, swnosulfuron, mososulReen ester, momeon, MT-
128, ie  O-chlore-NJ{ZE}3-chiovoprop-2een- Loyl b-Ramethyi-N-phenyipyridasine.3-
aming, MT-3950, ie. N-[3-chloro-4-{1-methyiethylpheny i 2-methyipentanamide,
NGGCOOTL,  naproanmilide,  ngpropamide,  naptelam, NG ie 4024
dichiorobenzoyi}-1-miethyi-S-benzyloxypyrazole, neburon, ricosulfuron, nipyraclofen,
nitralin, sitvofen, nitrophenolate-sodiom (somer mixtiee), nitvoflucefen, nonangic
acid, norflurazon, orbencarh, orthosulfamuron, oryzalin, oxadiargyl, oxadisson,
oxasulforon, oxaziclomefons, oxyflvorfen, paclobutrarole, persgust, paraguat
dichloride, pelargonic acid {pomanoic avid), pendumethalin, pendralin, pevoxsulam,
peatanochior, pendorarone, perfluidong, pethoxamid, phenisepham, phenmediphan,
phenmediphany-sthyl, picloram,  pleolinafen, pinoxaden, piperophos, pirifonop,
pirifenap-butyl,  pretifachlor, prinusolfiren, primisulfuron-methyl,  probenasole,
proflaszele,  procyssive, prodiamine, priflurgline,  profoxydim,  prohexadioss,
prohesadione-caloium, prohydrojasmons, prometon, prometryn, propachior, wopsnil,
propaguizafop, PrOpazine, propham, propisochior, proposyearbasone,
propoxyearbazone-sodivey, propyrisulfuren, propyzamide, prosulfalin, prosulfocadh,
mrosutfuron, povnachier, pyracloml, pyeafluden, pyraflofneethyl, pyrasuifotols,
pyrazolynate  {pyrazolated,  pyrazosulfuron,  pyrazosulfuronethyl,  pysazonylen,
pyribambenz,  pyribambena-isopropyl,  pyribambenzepropyl,  pyribenzoxim,
pynbuttearh, pyridatel, pyndate, pynfalid, pyrhmincbac, pyriminobac-methyd,

pyrimisulfan, pyrithiobae, pyrithiobac-sodium, pyroxasalfone, pyroxsalam, guinelorse,
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guinamerag, guinoclunine, guiralofop, quizslofop-ethyl, quizadofop-P, guizalofop-P-
ethyl, guizalofop-Ptefueyl, rmselforon, seflofensnil, secbumeton, sethoxydim,
siduron, shwazine, simetryn, SN-108279, ie. methyl QR}2-({7-{2-chloro-4-
{rifluoremethyliphenoxyl-2-naphthvl loxyipropanoate, sulcotrione, sulfallate (CDRC),
sulfentrazone, sulfometuren, sulfometwron-methyl, sulfesate {glvphosate-trimesium},
sulfosulfuron, SYN-323, SYP-248, Lo l-cthony-3-methyl-boxobut-3-an-2-91 $-2-
chloro-4-{iriflnoromethyiiphenoxyi-2-nifrobenzoate, SYP-304, e 1{7-fuorn-3-oxo-
4-{prog-2-yo- Ly 3 4-dihydro-2B- 1 4-benroxazin-6-vi-3-propyl-2~
thioxoingdarolidine-4,S-dione,  fehutam,  iebuthivron,  teenazene,  fefuryitions,
temibotrione, tepraloxydim, terbactl, terbucarh, terbuchior, terhometon, terbuthylazing,
terbutryne, thenvichlor, thinfluamide, thiazafuron, Stazopyr, thidinzinin, thidlazaron,
thionearbasone,  thioncarbarone-methyl,  thitensulfiwon, i’iaai;i?amsu%%?urm?ximﬁh}é.,
thivbencarbh, tocarbaril, topramezone, tralkoxvdim, triatumons, triallate, biaselforon,
teigiflom, {riazofonamide, tibenwron, tibonuron-methyd, trichlomacetic acld {TCAL
triclopyr, tridiphane, irietazive, tifloxysulfuron, wifloxysulfiror-sodivm, triflueating
iriflusnifuron,  wiflusulfivon-methyl,  timenwon,  ivinexapae,  irinexapac-ethyl,

iritosulfuron, tsitodef, uniconarole, uniconazele-P, vemnclate, ZIORE2, ie 34

sichloro-N- 1 2[4 s-dimethoxypyaimidin-2~yloxyihonzyl antling, and the Rollowing

compounds:
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For application, the formulations in commercial form are, if appropriate, dilied 10 2
customary manner, for oxample in the wase of weliable powders, emulsifiable
concentrates, dispersicny and  weter-dispersible  granaley with water, Dustfype
formulations, grasules for soil application or grasules for broadoasting and spravable
soluttons are nob pormally diluted Ruther with other dnert substances prior o

application.

The reguired application rate of the compouads of the frmula (1) vades with the
external conditions, including tomperature, humidity and the type of herbicide used. It
can vary within wide Hinity, Br example between (001 and 1.0 kg'ha or more active

substance, but it is preferably between 0,005 and 750 gtha.

The examples which follow Mlustrate the vention.

Al Cherival exampley
1. Symthesia of dchloro-3-methoxy-N-{d-methyb- 1.2, 5~oxadiazed-3-v13-2,3-

dikyydro~-1-benzothiophene-3-carboxamide 1,1-dloxide {table example No. 1928)

L g G4 ool of  dchlors3umethoxy-2,3-dihydro-1-henzothiophens-S-
carboxylic actd 1 1-doxide and 0.33 g (3.15 mmol) of dunethyll 2 S-oxadingal-3oyd
avnne were dissabved af room temperature {RTY in 35 mi of CHaUh, 302 g (474
mmol} of 2.4 6-tipropyl- 13,524, 6-wioxatriphosphinane 2.4.6-trioxide {50% solution
in THF} were added and the mixture was stired at RT for 1 h. Subseguently, 2,18 ml
{15.64 mool} of ncthylamine and 75 myg (0.61 momol) of 4- cim‘et*wiamm\}pmdam
{DMAP) were added and the whole mixture was stirred 2t BT for 16 1 This was
followed by washing with water and twice with 6N hydrochloric gaid, drving of the
organie phase over Nap8Qy¢ and filtration with suction through silica gel, washing

through with 1:2 heptane/ethyl acetate and concentration. Yield 708 myg (83%).
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NMR{CDChLE §=244 (s 3L 383 GIHL 387 (dd I 37 L S (i,
TAS{d, IHY 774 {d THD), 240 (5, 1H)

i Synthests of  Aechloro-No{ Lmethyl- THA 12 dtrrapol-3-y12 3-dibyden-1-
benzothiophen-S-carboxanyide 1, 1-dovide {table example No. 1545

380 ¢ {3.24 mmol) of 4-chioro-2 3-dibvdro-1-beneothiophene-S-cacboxyhic ad 1,1~
diontde, (.72 g (2.43 mmal) of di{-methyl-1H-1,2 4-triszoi-S-andne) sulfste and 20
mg (0.164 romol) of DMAP wers inttially charged 1o § ol of pyridine, .65 g (835
sernel} of thiomyl chloride were added and the mixture was stirred at 70°C e T h
Subssguently, 3.5 mi of water was added, and the mixture was stired for & funther 36
wmin, acidified with saturated KHSQy solution and exdracted three times with 100 mi
gach time of ethyl acetate. The combined orpanic phases were washed with saturated
NaBCOy solution, dried over NaxSOs and concentrated. The residue was purified by
cohann chromatography {silica gel, heptane/ethyd acetate). Yield 642 mg (61%)

"H MR {DMBO-deh 4 = 340 {L,3HY, 374 (L2H), 379 83H), 789 (e 3H), 11,38
{3, 1HG

3 Bynthesiy  of  No{l-ethyl-1H-teirazol-8-91 14,4, 5 S-tetramethyd3 ddihydrodHe
tochromene-d-carboxamide 1, 1-dioxide (table exanple No. 139}

L.00 g (3.54 mmol} of 44,5, 8<tetramethyi-3, 4-dihvdro-ZH-thiochromens-G-catboxyviic
actd 1, i-dioxide, 0483 g (3.32 mmel} of 1-cthyl-S-aminotetrazele and 23 my {(LIRE
mmoly of DMAP were nittally charged o 7 mi of pyridine, 071 g {5.86 mumol} of
thiony! civdoride were added and the mixture was stizeed st 70°C for 1 b, Subsequently,
0.5 mi of water was added, and the mixture was stirved for & frther 30 min, scidified
with saterated RHSQy solution and extracted three dmes with 100 ml exch time of
athyl acetate. The combined organic phases were washed with saturated NaHOO,
solution, dited over NapSQy and concentrated. The residue was purtfied by column
chromatography (sibica gel, heptane/ethyl acetste) Yield 483 myg {37 %0}

HONMR ({CDCh): 8 = 1.56 (s.8H), 164 (3H), 236 (dd2H), 2.63 3H) 277
(3, 3H 393 (dd,2H), 4,46 (Q2HL 737 {0, 3H), 1016 (s, 11D
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The ecxamples Hsted in the iables below were prepored anmalopousty o the
shovementioned methods or are obtainable snslogously o the shovementionsd

methods. The compoonds Hsted in the tohles below are very particnlarly preforved,
i 3 i

The shbroviations vsed meay

Bt = ethyl Me = methyl nPr = ppropyl  #Pr = sopropyl

o-Fr = eyclopropyt  Ph = phenyl

Table 1: fnventive compounds of the genced formula (D wlidh QB QL Y 5
S E. ¥
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Noo | RO R ow | v X [HNMR

2 B G ] H LSO S8y

93] B Q| oH | s0 5O,

ETER I O s S O Nive

s Bl @ | " | so NMe

18161 Ei T« T T ) % Ndde

Tabde & Gwventive compounds of the general formulda (1) in which Qs Q3, R is

Hydrogen and n s |

Ne, W R R Y X HHNMR

T Me | Me | Me CH,

w

IR Me | Me | Me | S CHy

wIo Me | Me | Me | By CHy

W0 M | Me | Me | S CHMe

W20 Me | Me | Me | SO CHMe

1822 Me | Me Me | SOn CHMe

1230 Me | Me Me s G

24 Me | Me | Me | SO | CCHY,

125, Me | Me | Me 50, | CICH

1826 Me | Me | Me | 0§ CLOCHL

18270 Me | Me | Me | B0 CHOCHOY

AR Me | Me | Me | S CLOGHG

e Me | Me | Me |0§ CECHS)

36, Me | Me | Me | 30 | CSGHS

1830 Me | Me Mo 86, | COSGHS)

W32 Me L Me | Ms 5 CHOMe
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Neo | B2 OR R Y X , 1H NMER

730 R L8] H S

8
21741 B oL u SO §

780 B | L L W S0y &

360 By S § 53

il omoLo@ L oH 8O G

27 B o1 L H 5 0

sl B Lo L H SO 5y

2L B & H ROy SOy

283l E ol H § Ndfe

FIRYL B <1 H & NMe

184 B OO | S0 NMe

(933

Table 7 nventive compounds of the general Srmula {1 in which Qi QL X and

Y ave each oxygen, R is fluorine and nis 1

No. ] g R THNMR

3185, Mg Me 1 Me

2188, Me Me é H L DMK, WK ME 782 (8, TH), 740 68, T, 104 TR, 130G,
‘ . s S35 B8

2187 . Me i H

M8 Me | SMe H

289, L Me | Me Me

3100, | Me Me H
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Ne. | R RS B L H NME

2240, B e H

Table & Inventive comnpounds of the geacral formula (1 in which Q 5 33, X i

21 AepyrazinyDoxymsthyl, ¥ is 8Oy R s hydrogen and nis 2

No. R* & A T NMR

2241, 0 I Me

2302, o1 Me H

2203, ¢ H

F204, ioUOMse Mg Me DOMSO I 00 MIB 1130 G ML 8%t H), R.33
‘ : 3 oy QMY TH0GANL S5 L QL IED 407 (839,

1 58250 (o R, 2U762.60 G S,

225 7 oMe | Me | 0H

206 | OMe [« I

IWT. | NHAe Me 1 Me

2208 NHA¢ Me ¥

I30s
I
o
Xaxs

NitAc o H

581

Tahle 8; lwventive compounds of the geners] formola (D in which Qi QL YV is

o~ 8. «
5O, R s hydrogen and nin 1
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LAY TG N, PO, A
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CHOMe | Me

UHy

Lt Ole Me

CH,

CHOMs | A

{Hy

OO,

TCHy

CHAE,

CHAOR <

CH,

affy e

CHOMe

23X e e H HOMe
322 aPr A #H CHOMe | DMBOWQ 00 MEo O G

T EHY, TN Y, HER0 VBB

) 3334338
Y, A

PAPUE RN

CGHOMe | Me

CHOMe

{CHOMe

LOHOMe . O

H

CHOMe |

2235, | CHLFE Me Me | CHOMe
2226, | CH.OF, Me B CHOMe |

CHOR |

H

CHOMe |

Table 1

Taventive componnds of the general formula (1) in which Q501 and B

is hvdengen aad n iy 1
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Noo | RO O® LR x|y HHNMR

2353, 1 Me Me | M SO =0

Wi Me Mg L OH L 80, (=0

2255, | Ms Me | W i 8 | CHOMe

6. Me Me | H SO CHOMs

2ST. | Me Me | M 80, | CHOMe

58 Me Me | H 0 & | CHOE

2. Me Me | H | SO | CHOE

22605 | Me Me | H | 80, | CHOBR:

36 Me Me | H B CoNOMe

2L M Me 1 H L B30 | Os=NOMe

2063, | Me Me | H | 50, | C=NOMe

2264, 1 Me M - OH 8 1 (=NOEBt

2355 L Me Me | B SO C=NOE

266 Me Me L M SOy | O=NOB |

6T L M Me | H 08 00

268 Me Me . H O S0 ©

W Me | Mx . H 8% | ©

0.0 Me | Me | H 0B 8

2L Me | Me | H L oS0 |08

2L Me Me 0 0H L 8% |8

23300 Me . Me | H 5 0 SOy

2374, Me . Me | H | SO | S0y

2273, Me | Me | OH | B | 8O

Table 1 1: Inventive compounds of the geveral frmula (D in which Qi 02, R 8
N bt S -

hydrogeo and nis
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No. | W R x oy THNMR

2276 | Me Me | Me 8 1 =0

27T Me Me | Me | SD L gD

2780 T Me Me | Me | 8%y | OsG

2. Me Me | Me | S CHOMe

22/ | Me M | Me | SO CHOMs

2281, Me Me | Me | S0, CHOMe

382 | M Me | Me |85 | CHOR

2283, Me | Me Me | SO | CHOR

2284 Mo Me Me | & | CHOmE

2383, Me | Me Me |8 | C=NOMe

2288, Me Me Me | &0 O-NOMe |

2287, e - M Me 83y | UsNOMe

2288, Me | Me Me B | O=NOEt |

2AB8, Me 1 Me Me SO C=NOEy |

1290, s B Ma B0 | OENOE:D

2391, Me 0 Me | Me 8 0

2282, Me | Me | Me | 50 | 0@

2308, My M H & =0
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N, | R RoR X Y (FENMR

. L Me Me | OH L 8D | =0

2302, Me Me | OH L 80 O=0

T30 e Me | OH S CHOMz

233, Me Me | 0H 1 OSOD CHOMe

2305, e Mg 1 0H ] CHOMe

3308, Me Me | 0H | % CHOE:

2307, Me Me | 0H L SO LCHOB

2308, &e Mg o HO L By CHOEY

2300, Me Me | H |08 SNOMe

2310 Me Me 1 OH 1 SO O=NOMe

231L Me M H 1 & CoOMe

3120 1 Me Me | H B C=NOR

2313, Me Me | H | SO | C=NOE

214, | Me Me | OH | SO, | CNOE:

BS | Me Me © OH 8 D

2316 | Me Me . OH SO ©

2. 0 Me | Me | H L 8% O

x
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P
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@
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W33 L Me M ¥ oW
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323, Me | Me H 50,

Table 12 Inventive compounds of the general formuls (1) In which G QL R %

hydrogen and nis i
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Inventive componnds of the general fornula (1) in which Qs QL R s

hysdrogen and o is 2



(4%
5
1ol
oo,
L2

¥

SHNMR

=03

2373, M Me Me S0 T}
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Ne. | ® & N X | v i £ NMR

2387 1 Me Me H S C=0

B, L Me Me H S0y | =0

2399, 1 Me Me H § | CHOMo |

MO0 L Me Mg H SO | CHOMe

401 T Me Me H SOy | CHOMe

2402, | Me Me | H S | CHOR

2403 1 Me M H 0 CROR

M4 | M Me | OH L 80y | CHUOES

2405, | Me Me | H S| C=NOMe |

2406, ¢ Me e R sQ § U=NUMe |

07, | Me Me | OH | B0y | CoNOMe |

05 | Me Me | H 8 CeNOB

409, | Me Me | H | SO | C=NOB

6. | Me | Mg | H | 80y | C=NOEt |

2411, Me | Me | H L 3 0

2412, Me | Me | OH oS8O O

3414, My Me H 0%

v

2418, Me Me H | S0

e

2444, e Me H S S

W17 Me Me H 3 S0

R L Me Me H 8O SO

M19. L Me Me B s, G0y

Table 14 Inventive compounds of the general formula (in which Qs Q2. R ix

hydrogen andnis 2
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Inventive componnds of the general franla () in which Q i 33, R s

ydrogen and nis 2
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No. | R R X ¥ TH NMR

249%  Me Me | H $0 1 =0

294 L M Me | H S0, | =0

CHOMs |

Fad
ey
7
4
s
&

E ]
%

s
o
2753

2496 | Me Me | OH 500 | CHOMe

9T L Me Me | M BChy | CHOMe
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B, Formulation examples

a8} A dusting product is obtained by mising 10 parts by weight of a compound of
the formula (1} andfor ¢ salt theveo! and 0 parts by weight of tale as an inert

substanee, and comminuting the mixture i & hammer mill,
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) A readily water-dispersible wettable powder s oblaioed by mixing 28 parte by

weight of & compownd of the formula (1) andior salis thercof, &4 parte by
welght of kaohn-containing guarts as an inert snbstance, 10 parts by weight of
polasstum Hgnosulionate and 1 past by weight of sodium olevimethyvltaurate as

awetling agent and dispersant, and grinding the mixture in 8 pinned-disk mull.

¢} A readily water-dispersible dispersion concentrale iv oblagined by mixing
20 parts by weight of g compound of the formula () andfor salts thereof with 6

3

parts by weight of alkyiphenol polyglyeol ether {®Triton X 2073, 3 parts by
weight of isotridecanol pelvglveol sther {8 EQY and 71 parts by weight of
paraffinie mineral oil {botling range for example about 235 to above 27770,

aned grinding the mixture in 2 ball mill © & Bneness of balow 5 microns.

&) An enufsifiabde concentrate i3 oblalned Hom 15 pads by weight of &
compound of the formula {1} andior salts thereol, 75 pante by weight of
eyclohexanone ss @ solvont and 10 parts by weight of ethoxylated nonyiphenal

as an emudsifier,

2} Water-dispersible granvles are obtained by mining
75 parts by weaight of a compound of the formula {1} andfor sslts thereof,
10 parts by weight of calohan Hegnosulfonats,
3 parts by weight of sodtom laarylsulfate,
3 parts by weight of polyviny! aleoho! and
7 parts by weight of kaclin,
grinding the mixture i 2 phued-disk oull and praosulating the powder in 8

flutdized bed by spraving on water as a granulating Hauid

£ Water-dispersible  granulee  ave alse  obtained by homogewizing  and
precomminuting
25 parts by weight of s compouad of the formula {1} sndfor salts thereaf
5 parts by weight of sodivm 2,2 -dinaphthyvimethane-6,8-disulfenate,

2 parts by weight of sodium olevlmethylaurate,

1 part by weight of pobyvinyd gleohol,
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17 parts by weight of calctom carbonate and
54 parts by weight of water
i 3 colloid mull, then grinding the mixture in & bead mill and atomizing and

drying the resulting suspension in a spray fosver by measns of & one-substianee

nozzie
C. Biological examples
1. Pro-crnergence herbichdal action against harmfid plants

Seeds of monecotyledoneus and dicetvledonous wesd plants and crop plants are
placed fn wood-fiber pots in sandy loam and covered with soill The inventive
componnds formalated i the form of wettable powders {WPY or 88 emuldsion
concentrates {EC) are then spplied fo the surface of the covering soll as an agusous
suspension or emulsion al a water apphication rate of 800 o 800 Vha {converted) with
addition of 0.2% wetting agent. After the treatment, the pots are placed in & grocnhouse
aned kept under good growth conditions for the test plants. The damage o the tost
plants i3 assessed visually after a tost poriod of ¥ wesks by comparison with untreated
controds (herbicidal activity tn percent (%) 100% activn = the planty have disd, 0%
action = ftke condrol plants). For example, compounds Ne. 7, 9, 40, 187 and 188 atan
application rate of 320 gha cach show at least 30% effivacy againat Abutilon
theophrasti and Amaranthus retroflexus. Compounds Neo. 8, 40, 187, 188 and 2204 at
an application rate of 320 gha cach show at least 80% efficsoy against Matricaria

modora, Stellarda media and Veroniea persica.

2 Post-emergence herbicidal action against hanoful plants

Seeds of monocotyledonons and dicotyledonous weed and crop plants are placed in
sandy foam in wood-Uber poty, covered with sedl and cultivated in 8 greenhiouse nnder
good growth conditions. 2 to 3 weeks afler sowing, the test plants are treated at the
one-teaf stage. The inventive compoundy formudated in the form of wettable powders
{WP} or ay emulsion concenteates {BC) are then sprayed onte the green parts of the
plants as an aqueous suspension or eodsion &t ¥ water application mie of 800 to 800
Vha {converied) with addition of 2% wetting agent. After the test plants have been
toft to stand in the greenhouse under optimal growth conditions for about 3 weeks, the

getion of the formulations is scored visudlly 1o comparison to unitreated controds
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(herbividal activn in percent (36} 100% action = the plants have died, 0% sction = ke

Lo 4]

control plants}.

Examples of good post-emergence efficacy (PO). For example, compounds No. Tand
2204 at an spphication rate of 8O pha each show at least 896 efficacy against Abutilon
theaphrasti and Viola tricolor. Compounds No. 9, 187 and 189 gt an spplication mate of
S0 p'ha cach show at leust 80% efficacy against Abutiton theophrasti and Amaranthas
retroflexus. Compounds No. 40, 187 and 189 at an application rate of 80 w'ha cach
shierw at Ioast S0% officacy apainst Matricaris inodory, Stellania media and Veronics

PRTSHCH.,



Muabudabial indnyvpontek

75

Ly Replerlt N2 Seoxadiarol-3al-, NicanobS4ti~ S Nufirtanal-S-i-bicikloarii-Rarbonsavamid-

szdrsnaeskok

x;
" X& £
N\&f&\ N Trgat N N

R\\
Qn {2 {233

O
i

et

RY jelentées {{Zvr.{?é}aaﬁkﬁ, L Cyboikinadkil, balogda-{L-Cgiralldl, {Op-Ogkatkendl, halombne{ly-Ug-

alkeni], (Ty-Coh-aliiinl, halopn{Cy-Opbalkinil, {0 Cglalkoxi{C-Ug sk, {0-Takalkonigly-Ck

4

4
alkesdl, (O -Cghallood{ OO s-allan, (HR" heteroanil, Seterocikhieos vagy fond Seoport, ahol & bi-
rom sdbh csnport mindsy gyike helyetiositvg v halvgdontom, ovibbd s, clans,

{Cy-Cydalkdl, 'haiagém*{{;‘-;~C5}ma&iix {0 Ugpeiiddonilal, {C 1»{ eratkiltto, (UG -alkdionaindl (OO
afkitsandtongl, {C)-Ughalkoni, halopdn{C-Calkend s {0 ralkoni T Uikl coopostok aliiots
sxaportbdd megvilasaiot woscportokkal

R jelontdse hudrogsn, hadogdn, {C)-Cgkalial, (U y-Cpeikialkil, halogén{C U hatkdl, (U Caikond, hae
fogén{CCghadkaxy, {OpCgralientl, {CpCgpalkenilodd, halogdn{Cy-Cdalicenti, {0 palkinil,
{Cpfigalloming, halogen-{CpCalking, cisow, nitr, metilcanifndl, netilanifingl, veilismulfond,
soettunting,  beoxodamine, metonibarboeil, ctoxikadbonil, metoxikarbontimetll, etoxikarbonitmetit,
berwzeil, metifkarbonil, piperidiniikarbonll, wiflocrmetifkarbond, amine, aminokarbondl, metluming-
karbosdl, dimestfeminokarbonil, metoximetll oxaport, vagy padig meill, ot metoxd, wiflenuea! 6 hae
topsn helyetiesitik alkotta caaporthd] resgvalasstont a conportolikal helvetiesitort heternaril, heterociidy-
sow wagy Fendl conpery

RY ée B jelentise cgymndatd! Siggetioniil Mdegén, (C-Cralidl, halogsnC -Cgalkil, - ralienl, Balo-
gen{CypCd-atkendl, (Cp-Cd-aliintl, halogin{o-Cyiatkintl, (TeCyeikdoatidl, {C-Oh-halogsueiido-
atkil, (C-Cgallodd, (C-Corhalogdaativns, {Cy-Cgralliltio, (€-Cgh-halognatkiltio, (CColaikil

sautiingl, {0-Cyhaloptnatkilsnd Sl (0 -C-aliitsantfont], {0 Uy -halogénalitlszatfond], 1y

alkoni-C-Clalial, hddogén, witro vagy cisny

R* jeleatéen hidrogdn vagy for

115680414007 S MIRAIG
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BE  jelemidse acelowd, soetamido, Nemetilscstamido, benzotloxt, bermsoxide, N-metidenzemide, restogi-

3

kwrbontl, otoxikarboni, bomeodl, metilheboad], piperidinilochonll, morboliviikabond, trifluormeis

karbonil, sovnokarbonil, metfaminsduchon

. divmettianinokarbonil, (Up-Cyrotblodial, vagy pedig mw-
tif, etid, sotoxd, inifluonneti! Sy balvgds belvettesiith alkotta conparthd meovalasaiott u Csoperichkal he-
> , R o 2 X

Syettesitert hoteroant], heteroothlucos vapy foudd ssoport;

e

R7 és BY felontéae spymiatd! Sigpotlonil bidrogds, (CpCoralial, Balogda{-Cdalkdl, (U0 -alkenil, halo-
én{CyUghadkomil, (CpCpb-alkingl, Brlogéne(Cy-Colaikinil, {05-Cybotiloalkil, halogéa-{0,-Cyhaikio-
afkil, “ORY, S(0), R (C-Cratkitiio, halopdn-(C,-Oghalkiltin, {C-Col-alkitordfingd, halogn-{0-Ch-
stkifezulfinl, (Cp-Cghalkifvantioll, halogda-{C Oy palithszaliond], (0p-Cratkogi- {0 ceCgealkdl, Babe

o
be3y

gén, nitre, clang, hetercard, hetorontkinses vagy ol oxoport, ghol 3 hdrom wichbi csopent mindegytke

hetyertestive van halogdnatony, kovibbd mitwy, clang, (O Cgialiil halogdafC g -alkil, (0O oikio-

i, {Cp-Cgpallaliin, (0-Cghatiibzalfindl, (U -Co-aikinaalfondl, (Cp-Cgralkoxi, Balogen{C-Ch

athond 60 Cigrallosi-{0-C - alhll conportid alkotia csoporthbal nxegvilasstiot wosopatokkaly
£ i & ;

Yagy

by

BT o5 B opylit aenal @ sednatommal, swmelybes Kapesolddnal, - {UH, X3 (OHINE, <0 Hph-X3CHy-,

(O, KO8, CHy vagy +(CHy) - cpységet képeznel, smelyekben mindegyik (CHy) oaoport helyst-

~

feaivee vais halogdn, roetit &0 Cykathoxd alkotta esoportbol megvalasstont m osceporialkad,

vagy

BT & BY opylite semal o saéoatonunal, smelvhez kaposolddngk, -O-NGC-Cyialialy
83 B U

so VY vy )
CHEAYCH,Y vagy

SO-NSCRICH,- spvedget képeznsk, wuelyekben mindogyik (CH,) oxoport halyettesitve van hulogén

< meti alkotia csoponthdl megvilasaton moasoportokial

RY folentdar hideogdn, (OpCghalial, balogda(C-Ciralkdl, {CpUghalientl, badogdn-{0p-Craliendl,
{CpCoralkingl,  halogbnfUpCoatkinl,  {O-Ctolkivalkil,  {CyCoprhalogdupibioalkit, {03053
ciklowtki-{C Oy alkil, hadogéo-(U-Coraikinallab {0 -0 halkil, betervan], batercoikivses vagy fendd
canport, ahol 3 harom ntdbhi oxoport mindegyike helesttositvr van balogdéastony, tovabbi nitro, ciano,
(CpCyraikil, Balogda-{C-Colalhil, {Ca-Cl-citdaatitl, {C-Crallalti, (00 ralkilzalfindl {00 s
atkifseatfonil, (0-Cyhalkond, halogdo (T -Cd-alhoxi s {Cp-Cedralkoxd-{0-Calkd] ssoportok alkotia
osoportbd megvilasetott ¢ esaportakkst;

RW jofentdse Mifrogdn, (0,-Cyatkil vagy fonfl, amely utdbls helyettesitve van {00 oaliclt, halopdn, ciann
Sa nitre gikofis ssoporthd] megedlaszintt w osoporiokkal

R jelentdss hidwgdn, (€ plgkallal, (CpCohaliendl, (CpUgralkinl, formil, (CpCyralkilhasbont,
(G alkoaiiarbont] vagy (00, palkilsaalfondl;

X6 Y jelentiss egymndetol figgetienl] O, B, SO, 80, €0, T8, NR, CRRY, C-NORY vagy C=NN(RINy;

XY ée X7 jelontdse epyrmdsatdd Riggetienti! 0,5 vagy N (U -Cybaikily

X3 jelentéce G vagy §;

7t drvdke O, vapyv 3



Seteke 1,3, 3rvagy

Srtske @, 1 Zvagy
érigke T vagy 3;

entdke 2,.3,8, Svapy b -

2. &z 1. dgeoypont speviaiy No{12 S-ovadlazol -y, Netiotranod 5.k & NefwlawobS-iibcikdonstt

Karbonsdvamid-srdrmaeskok, ahol

2,

RS

T oy RY jelontder cgyried) fipgedeni] hideogtn, (€O ralkil, balogén(C-Cy)-alkil,

selentése {0-Cybathtl, (€U ghcildnaiial, halogén-{0-Ualkil vagy {U-Cq baliont-(C Ly fatidl;

S
jelentéee hidrogén, halogsn, (04-Cyalkil, (C-Caoilioatidl, hatopn-{C -0y -alldl, {O-Cybathoxd, ha-
kg0 -Cyratkoxd, cine, witro, metibzalfandl, matheelling, metiisealfonl, scetilantng, netoxikar

bonil, ataxikﬁchmi%‘, aoxing, aminokatbonl, mctiluninekarbordl, dmetilanunokarbontl vagy metoxi-

<
meil

N jolentdve cpymdstdl Higpetionil hidwgdn, OBl halopdndly: pratisl, (e Cshoikiog ddkal,
RS §

{Cpyaliad, {€pChatogématkort, {00 kalkiide, (€O -alldbndfnll, {0 ralkibaulifonit,
(Cp-Cy-atkoni{U-Cgialicl, balogén, nitro vagy siang;

infentdse hidrogdn

{CyCah-ikloatil,

(

W s O wen N N A N . ; o \
SORY SOYRP, 10Oy alliitio, (CCaikilemdiingl, (CpCypalidleatfonil, {€-Cpatkoridl, ~Ca
alkil, halogdn, nitte, clane, heteroart], hetoroctiloses vagy Gl ssopory, bl 3 birom wdbbi csoport
mindegyike helyeitesitve var halogdnatom, tovibhd aitre, clano, (CpCshalidl, balogéa-{{ U J-alkdl,

{C5-Cgpreiilonikil, O -0y balkiltly, {Cp-Coaikileantial, (€O alkilsontfontl, 0pCpalkoxt, halo-

g C U alloxd 8 {UCoalkori-4CC-alkil sxoportok aikotia ssoportbdd mepvilasstoft wasopar-
¥ {3 et i3 ¥

R & RY egyitit azzal & sadnatonumal, amelyber kaposeléadoak, - HCH 2k X s UH X X3, »g(,ii«}{\ N Hay,

QS

R b

--{(?}_{’3._}\,«X<'5--{IE-Z{3€2.‘:§§§- vagy (UH ) apysépet Kpoanek, amelyekbon oxindegyik (U LY coopont helyes

o

tesitve van halogén, metit &g (U -Cilratkoxd alkotiz csoponbdlt megvdlaszinit s csoporioklal,

VREY
BY epylitt azanl w széneicnumal, aveelyber haposoltdial, ~O-NCChalhilCHRIOCH,- vagy
ONCRIGCH - apvséget képesnek, amelyekben mindegyik (€ Hyb csopont helyetiesitve van halogén

Sx et alkoita ceopoethdl megvdlaseiol m csopartakkal;
jelentise Indvogén, {Cp-Uyalicl, halogn-{C-Cpballall, (CypUgdatkentl, (CpCgpaltkinil, OpCor

eiktoalkdl, {Cp-Cooidoaliit{C-O-alkl, beteroanil, heterooikiuses vagy fonil osport, ahol & hdrom



i

ha i{} éi’t*

utdhhi csoport mindepyike helbyettesitve wan halogénatom, wvibbi mitve, cismo, (GO -alkil,
(0O raliedl, {3 Codcikloalil, (€-Caikiltio, (U -Cor-aliiiszalling, {C)-Cypralkiteaulfont, {C-Cy
stkoxt, halogdn{0-Cyatkoxd 83 (U O kalkoxi-U~C gkl conporiad alkotta sseponthil mepviitez-
it s caoporiokkal

RY jelentése hidrogsn vagy (€05 patkil;

X &Y jelentdse npyodstdl figpetlond O, 80O, G0, G5, CRIRY vagy O=NORM,

X s X7 inloridse spymandt Biggetloniit G, § vagy NUH )

Y

3

§ serdhe 1, 2 vagy R
n dridhe & 1 vagy 25
¥ Sridhe T vagy ¥

w Srpdke 3, 3,4 vagy &

3. Herbicid készitmények, amelyekee jellomsed, bogy herbicidszerfen hatdses meonyissaben az 1. vagy 2.
igénypont saevintt {1 képlett vepytlotekbol lopaldbb copet tartabivaengk,

4. A 3. igéuypont szerinil herbieid készitminyek kikészitést vegédanyagoikal keverdhben,

8, A3 vagy 4. vgdnypont seerinti heebicid készimdnyek, anelyek inszeltioidel, akarieidek, herbividelk,
Bungieidek, szdfonorel da ntvekedésszabalyoudk nlkotbr cxoporbid fegulibh ogy tovabli peszticidsrerien bata

03 anvagnet tarslmazask.

& Az 3. igéaypont szerinti herbicid készfumények, arelysk ogy sedfoneon! artalmasnak.
T & S, igénypont senvot horbivid kéezivnények, amelyek ciproszalfanudet, Klokvintocotamexill,
nefenpiedionit vagy iroxadiféa-otil tavtahuaenak.
§. Az $- 7, jpdnypouich birmeleiie srechdd horblold kéezitminyek, amelyek agy tovibbi herbicidet tas-
falmaenakl

2. Bhards semkivasates sdvdavek frdsdie, aved jollemerve, hogy 2 nidvdoyekes eagy & seadivingios

sy zel ndvekiedds] helbydre hatdhyes meonyisgben az Eovagy 2, indvpont seeringd (1) képlatd vegyiitatek k-

=3 legalébb sgyvet vagy 8 3 ~ R ipénypantok binmedyike saenintl herbioid késatindayek valamelyiket juttagink
ki

38, Az . vagy 2. igénypont soorioth {1 Réphetlt vegyiistek vagy 2 3 ~ . igdnypontok himmedyike szexintt

hedsicid készitmények athabmaise rerakivinatos ndvdnyek Frfdsien

31 A F0. igtypont srerindd albedmads, seesd jollomerve, Singy ae (1) kipletlt vaiypidelek newdkibviinatos
aovsavel inthednas bavonndviayek lvemensidadndt keritlock alkalmazdava.

13, A L dgdoypont seerint dikabmaeds, sesal jcllomicave, hopy 3 hassnnndvények tranvepén hassonnd-

vésyek ok
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