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Herbicidal pyrazine derivatives

The present invention relates to substituted pyrazine derivatives
5 of the general formula I
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is an oxygen or sulfur atom or a sulfoxyl or sulfonyl
group;

is 0, 1 oxr 2;

are identical or different and, independently of one
another, are each hydrogen, C;-Ciy—alkyl, C>-Ci;—-alkenyl,
C,;—Cj>—alkynyl or phenyl, where the phenyl group may be
monosubstituted or polysubstituted by a low molecular
weight radical selected from the group consisting of
alkyl, alkenyl, alkynyl, hydroxyl, alkoxy, alkenyloxy,
alkynyloxy, alkoxycarbenyl, aminocarbonyl, mono- and
dialkylémidd.and mono— and diarylamide and
N-alkyl-N-arylamido, where the alkyl and aryl radicals
may be identical or different, halogen, haloalkyl, halo-
alkoxy, thio, alkylthio, alkenylthioc, alkynylthic, halo-
alkylthio, amino, mono- and dialkylamino, N-alkyl-N-
arylamino and mono- and diarylamino, where the alkyl and
aryl radicals may be identical or dilfferent, sulfenyl-
and sulfinylalkyl and sulfonyl— and sulfinylaryl,
alkoxycarbonylamine, cyano and nitro;

R! and R?, independently of one another, are each
furthermore a five-membered or six-membered N~, O-
and/or s—containiné heteroaromatic group which may carry
cne of the abovementioned low molecular weight radicals
bonded via a carbon atom, or are each C;—Cg~cycloalkyl
or an aralkyl or alkaryl group, each having 1 to

6 carbon atoms in the alkyl moiety;
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Rl and R?, independently of one another, are each also
halogen, C;-C;;~haloalkyl, hydroxyl, C;~C;-alkoxy,
C;-Ci1,-haloalkoxy, C;—Cja—alkenyloxy, C,;—Cj;—alkynyloxy,
thio, C;-Cj;—alkylthio, C;~Cs—alkenylthio, C;—Cg—alkynyl-
thié, C;—-C¢~alkoxycarbonyl, amino or C;—Cg—mono— or
dialkyl—- or mono— or diarylamino or N-alkyl-N-arylamino,
where the alkyl and aryl radicals may be identical or
different, C;—C¢~mono— or dialkyl- or mono— or diaryl-
amidec or N-alkyl-N-arylamido, where the alkyl and aryl
radicalg may be identical or different, or are each
Ci~Ce~alkylsulfonyl or C;-Cg~alkylsulfinyl, arylsulfonyl
or arylsulfinyl, cyano or nitro;

is hydrogen or halogen, C;—~Cj—alkyl, C;~Ciz-haloalkyl,
hydroxyl, C;—Cjz—alkoxy, thio or C;-C;z-alkylthio, amino
or mono— or dialkylamine or mono— or diarylaminc or
N-alkyl-N-arylamino, eich of which has 1 to 6 carbon
atoms per alkyl radical; and

is a group

. P l_,\cu——m/kﬂ
N , | —+=re
_ |1|£ RS Y—(CB2)p

. LE;(—E;];FP .‘ OJ-:'. o -\_/j—ns

where ¥ is 'oi:ygen' or sulfur, p is 2 or 3 and RS is
hydrogen, C;—C;~alkyl, C;—Cs—alkoxy, halogen or
C1—Cq~haloalkyl;

is hydrogen, C;-Cjz;—alkyl, C,—Cj,-~alkenyl, C;—Cjyz~alkynyl
or phenyl, where the phenyl group may be monosubstituted
or polysubstituted by a low molecular weight radical
selected from the group consisting of alkyl, alkenyl,
alkynyl, hydroxyl, alkoxy, alkenyloxy, alkynyloxy,
alkoxycarbonyl, aminocarbonyl, mono- and dialkylamido
and monc— and diarylamido and N-alkyl-N-arylamido, where
the alkyl and aryl radicals may be identical or differ-
ent, halogan, haloalkoxy, thio, alkylthio, alkenylthio,
alkynylthio, haloalkylthio, amino, mone— and 'dialkyl-
amino, N-alkyl-N-arylamino and mono- and diarylamino,
where the alkyl and aryl radicals may be identical or

ea1-118°'s £2Teb@s 129 6b+ 9880 B/XdZ2 DY d4sbd 6P:4T LE6T-NUL-2Z2



10

15

20

25

30

35

40

45

0050/45064

RS

. 3
different, sulfonyl- and sulfinylalkyl and sulfenyl— and
sulfinylaryl, alkcxycarbonylamino, cyano and nitro;

R4 is furthermore Cg'—Cg—CYClOB.lkYI, Cs~Cg—cycloalkenyl or
phenyl-cl—cs-alkyl, where the phenyl group in turn may
be mcnosubstituted or polyaubstxtuted by a low molecular
weight radical as stated above;

R4 is furthermore alkaryl having 1 to 6 carbon atoms in
the alkyl moiety, or halegen, C;j—Cjiz—halocalkyl, Cy=C;s—
haloalkenyl or Cx—C;z—haloalkynyl;

is C;=Cy>—alkyl, C,~Ciz—alkenyl, C~Cj;—alkynyl or phenyl,
where the phenyl group may be monosubstituted or poly-
substituted by a low molecular weight radical selected
from the group consisting of alkyl, alkenyl, alkynyl,
hydroxyl, alkexy, alkenyloxy, alkynylexy, alkoxy-
carbonyl, amnocarbonyl, mono— and dialkylamido and
mono- and d:.ary:_l.axudc and N-alkyl-N-arylamido, where the
alkyl and aryl radicals may be identical or different,
halogen, haloalkyl, haloalkoxy, thio, alkylthio,
alkenylthio, alkynylthio, haloalkylthic, amine, mono-
and dialkylamino, N-alkyl-N-arylaminc and mono—- and
diarylamino, where the alkyl ‘and aryl radicals may be
identical or different, sulfonyl—- and sulfinylalkyl and
sulfonyl- and sulfinylaryl, alkoxycarbonylamine, cyano
and nitro; '

RS is furthermore a five-membered or six-membered N-, O-
and/or S-containing hetercarematic group which may carry
cne of the abovementioned low molecular weight radicals
bonded via a carbon atom,

or C3=Cg—cycloalkyl or an alkylphenyl or phenylalkyl
group, each having 1 to 6 carbon atoms in the alkyl
moiety, where the phenyl group in turn may be mono-
substituted or polysubstituted by a low molecular weight
radical as stated above in the case of R¢;

R5 is furthermore C;—C;,~haloalkyl, hydroxyl, C;—Ci>-
alkoxy, C)=Cj)>—-haloalkexy, C;C;r—alkenyloxy, Cx=Ciz—
alkynyloxy, thio, C;—Cj;—alkylthio, C;=Cj;—alkenylthio-,
C;—Ciz—alkynylthio, C;-Cz~alkoxycarbonyl, amino or
C;—Cs—mono—-or dialkyl- or mono or diarylamino or
N-alkyl-N-arylamino, where the alkyl and aryl radicals
may be identical or different, C;~Cs-mono- or dialkyl-
or mono- or diarylamido or N-alkyl-N-arylamido, where
the alkyl and aryl radicals may be identical or
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different, C3-Cg-cycloalkyl, C3-Cg-cycloalkyl-
Cy-Cq~alkyl, Cs-Cg-cycloalkenyl, phenyl-C;-Cq—alkyl,
tri-C;~C4-alkylsilyl, C;-C4~alkylearbonyl-C;~Cg-alkoxy,
C;-C4-allylcarbonyl, methylcarbonyl-C;-Cs-alkoxy or
C;~C4-methylcarbonyl, where the twe lastmentioned
radicals may each be substituted at the methylene group
by C;~-Cs-aminoalkyl, C;-Cs-hydroxyalkyl, C;-Cs-thiocalkyl
or C;~Cs-carboxylalkyl;

R% and R3 together form a C3~Cg-alkylene chain which may be
interrupted by an oxygen or sulfur atom or by an amino,
C€;=Cg-alkylamino or arylamino group. or may form a
Cs—Cg-alkenylene group which may be interrupted by an
oxygen or sulfur atoem or by an amino, C;~C¢—alkylamino
or arylanino group; :

with the exception of 2-phenylthiopyrazine-6-hydrazide and 2-
phenylthiopyrazine—6-hydroxamic acid,

and with the proviso that, when X is O, n is 0 and Z is

R
___cé_.w’(: o,

\\RS.

X"is not bonded to the'pyraiiﬂe'ring in the 6-position, or, when
X is bonded to the pyrazine ring in the 6—position,

Rl and RZ, indepéndentlf of cne another, are each hydrogen or a
five-membered or six-membered N-, O- and/or S-containing hetaro-
arcmatic group which may carry one of the abovementioned low
molecular weight radicals bended via a carbon atom, or are each
C3—Cp—cycloalkyl or an aralkyl or alkaryl group, each having 1 to
6 carbon atoms in the alkyl moiety, both radicals R} and R2 not
simultaneously being hydrogen;

and ‘agriculturally useful salts of the compounds I and the use of
the compounds I and IV (Z=CN) as herbicides.

From the work of A.D. Gutman (W.J. Michaely and A.D. Gutman,
Synthesis and Chemistry of Agrochemicals in American Chemical
Society Symp. Series, Chapter 5, -1987), it is known that 2-
phenexynicotinamides constitute a class of compounds having pro-
nounced herbicidal activity.
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Furthermore, the herbicidal activity of 2-phenoxypicolinamides is
dlsclosed in EPiA-0 447 004, EP-A-0 488 474, EP-A~0 537 B61,
EP-A-572 093 and WO 94/08991.

Pyrazine derivatibes'have'tc date attracted only little interest
as active ingredients;'scme pyrazine dicarboxamides have been
described in JP 94/077367 as herbicidal compounds or, according
to JP 94/08607, serve as intermediates for the preparation of
crop protection agents. Some 2-phenylthio— and 2-benzylthio-6-
cyancpyrazines, 2-phenylthiopyrazine—6-hydrazides and 2-phenyl-
thicpyrazine—ﬁ—hydroiémic acids have bean investigated as
tuberculostatic agents (H. Foks, H. Jancwiec and M. Zielenicki,
Pd. J. Pharmacol. Pharm. 29 (1977), 663-673).

WO 94/27974 describes pyrimidine, pyrazine and triazine
derivatives having specific substitution as herbicides.

However, the herbicidal activity of the known compounds is only
partly satisfactory, there being a poor effect in the pre-
emergence and péstemergence methods. It is an object of the
present invention to provide novel pyrazine derivatives which
have high herblcldal actiVLty and at the same time can be widely
used. :

We have found that this object is achieved by the pyrazine
derivatives of the formula I which are defined at the outset. We
have also found that the corresponding pyrazine derivatives
having a cyano group instead of the group Z (compounds 1IV) also
have very good herbicidal activity. At the same time, these
compounds IV serve as lntermedlates for the synthesis of the
pyrazines I. '

The present invention furthermore relates to herbicides
containing the compounds I and to the use of the compounds I
and IV as herbicides.

Unless specified specifically, the general radicals used in the
formula I have the following meanings above: low molecular weight
radical is to be understood as meaning a radical of up to B, in
particular up to 4, carbon atoms per group. A low molecular
weight dialkylaminc group would be, for example, di-(Cij~Cy=)~
alkylamino, such as dibutylamine. Halegen or hale is in par-
ticular fluorine, chlorine or bromine. Aryl is preferably
unsubstituted phenyl ox. naphthyl, or phenyl or naphthyl, each of
which is monosubstitdted to pentasubstituted by halogen or
monosubstituted to trisubstituted by C3;-~C4~alkyl, C;~Cs—haloalkyl,
C-Cq~alkenyl, C;-Cy-alkynyl, hydroxyl, C;-C4-alkoxy,
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Cz2—-C4-alkenoxy, Cz-C4—-alkynyloxy, C;-C4—alkoxycarbonyl, mono~ or
dialkylamido, mono- or diarylamide, N-alkyl-N-arylamido, where
the alkyl and aryl radicals may be identical or different, thio,
C;~C4-alkylthio, C;—Csy-alkenylthio, Cp-C4-alkynylthio, C;-Cq~halo-
alkylthio, amino, mono- or C;-~C4~dialkylaminoc or mono- or diaryl-
amino, N-alkyl-N-arylamino, where the alkyl and aryl radicals may
be identical or different, C;~C¢-sulfonyl- or
Cy;~-C4-sulfinylalkyl- or ‘sulfonyl- or sulfinylaryl,
C1-Cs-alkoxycarbonylamino, cyane or nitro.

With regard to the biolbgicai'aétivity, campoﬁnds I or IV which
carry a radical ' '

Fl\~ S . R1
o x-(cﬂn_p—-@z
R2
in the 2- or 3¥position are preferred. 2-Phenoxypyrazine-~3-car-
boxamides and 2-phenoxypyrazine-6~carboxamides, each unsubsti-

tuted or substituted by R, R?, R3, R?! and R5, are particularly
preferred.

Compounds of ;he formula I where.z is .a group C— NR*R® are also

i o]
preferred. R® is preferably hydrogen. R4 iz likewise preferably
hydrogen or C;-Cs~alkyl,. eg. methyl. R® is preferably an
unsubstituted or substituted C;-Cg-alkyl or phenyl radical, eg.
methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tert-butyl,
trifluoremethyl, 2,2,2-triflucrcethyl or phenyl, unsubstituted or
monosubstituted to trisubstituted by fluorine, chlorine, fluoro-
C1-C2~alkyl such as trifluorcmathyl, or chloro-C;-C4-alkyl, such
as trichloromethyl.

Other preferred compounds of the formulae I and IV are those in
which: :

z ' is a gfoup"r+$‘cl—lnnﬁﬁ5, in particular ri\‘c-—-NR4R5;

s o}
X and Yare each an oxygen or sulfur atom, particularly preferably

an oxygen atom;

n is either 0 or 1, particularly preferably 0;
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R! and R? m&y?ﬁé.;denﬁicai or ¢1ffarent'ﬁnd, independently of one

anothiér, ‘are each hydrogen or straight—chain or branched
C;~Cix-alkyl, in particular c;—c;—alkyl, for example
methyl, ethyl n—-propyl; isopropyl, n-butyl, sec-butyl
or tert—butyl, straight—chain or branched Cy,~C;.~
alkenyl, particularly preferably C.,-C¢—alkenyl, for
exaﬁple allyij straight-chain or branched C;~Cj;—
alkynyl, particularly preferably C,—C¢~alkynyl, for
example propargyl, aryl, particularly preferably phenyl,
where .the aryl group in turn may be monosubatituted or
polysubstituted, for example monosubstituted to tri-
substituted, in various ring positiocns by a low molecu-
lar weight alkyl, alkenyl, alkynyl, hydroxyl, alkoxy,
alkenyloxy}'alkynyloxy'or alkoxycarboenyl group, amido,
mono—- or dialkylamido or mono- or diarylamido or
N-alkyl—N;aryiAmiho, where the alkyl and aryl radicals,
in paxtlcular unsubstituted or substituted phenyl
rad;cals, may be identical or dlfferent, halogen or
haloalkoxy, thio, alkylthio, alkenylthio, alkynylthic,
haloalkylthio, amino, mono~ or dialkylamino or N-alkyl-
N-arylamido or mono-— or diarylamino, where the alkyl and
aryl radicals may be identical or different, sulfonyl-
or sulfinylalkyl or sulfonyl- or sulfinylaryl, alkoxy-
carbonylamino, cyanc or haitro. R! and R2, independently
of one another, are each furthermore a five-membered or
szx-memberad N=-, O- or S—containing hetaryl group, in
partlcular pyrldlne, pyrimldlne, furan, pyrrole, pyra-
zole, lmidazole, oxazole, 1soxazole, thiazcle, iscthia-
20le or thiophene, where the hetaryl radical may carry,
bonded via carbon, a low molecular weight radical, for
exaﬁgle halogen, Cj~Cq—alkyl, Ci-Cs-haloalkyl, Cz-Ce-
alkenyl, Cp-C4~alkynyl, hydroxyl, C;-Cg-alkoxy, Ca=Cg-
alkenyloxy, Cz-Cq-alkynyloxy, C;-Cq4-alkoxycarbonyl,
mono- or dialkylamido, mone- or diarylamidc or N-alkyl-
N-arylamido, where the alkyl and aryl radicals may be
identical or different, thio, C;~Cs-alkylthio, C;~C4~
alkenylthio, Cp~C4-alkynylthio, C;=Cg¢-haloalkylthio,
amine, mono- or C;-C4~dialkylamino or mono- or diaryl-
amino, N-alkyl-N-arylamino, where the alkyl and aryl
radicals may be ldentical or different, C;-C4-
sulfonyl-. or C3~C4-sulfinylalkyl or sulfonyl- or
sulfinylaryl, C;-Cs-alkoxycarbonylamino, cyano or nitro,
or  R! and R? are each Cy-Cy-cycloalkyl, particularly
preferably cyclopropyl, cyclobutyl, cyclopentyl or
cyclohexyl, Cj~Cg-alkaryl, eg. phenyl, substituted by 1
to 3 methyl radicals, in partieular tolyl, C;—Ce—alkyl,
for example benzyl or phenylethyl. Rl and R2
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R3

R4

inde;iériﬁently of one another are each also halogen,
preferahly fluor:.ne, chlorine or bromine, in particular
fluorine or chlorlne, or straight—chain or branched
c;—cn-haloalkyl, part:l.cularly preferably C;—Cg—~halo-
alkyl, in particular triflucromethyl, trichloromethyl,
trichloroethyl or trifluorcethyl, hydroxyl, straight-
chain or. branched C;—'C;z—élkoxy, in particular C;—Cg—
alkoxy, for example methoxy or ethoxy, straight-chain or
branched C;-C;;-haloalkoxy, particularly preferably
cl—cs—haloalkcxy, for example triflucromethoxy,
straight-cha:.n or branched C;—Ciy—alkenyloxy, particu-
larly preferably Cz-cs-—aq.kenyloxy, for example allyloxy,
C,=Ci>~alkynyloxy, particularly preferably C;—Cg—
alkynyloxy, thio, straight-chain or branched C;~Cji,=
alkylthio, in particular C;-C¢—alkylthio, C;—Cyo—
alkenylthio, particularly preferably C,-C¢—alkenylthioc,
C-Ce~alkynylthic, C;~Ce-alkoxycarbonyl, amino or Cy~Cg-
mono— or d:.—(cl—cs)-alkyl- or meno— or diarylaminc or
N-cl-cs-alkyl-u-arylamlno, where the alkyl and aryl
radicals may be identical or different, C;—Cg-mono— or
dialkyl— or monc— or diarylamido, where the alkyl and
aryl radicals may be identical or different,
C1~Ce—alkylsulfonyl or C;—Cg—sulfinyl or arylsulfonyl or
arylsulfinyl, cyano or nitro; °

is hydrégen, halogen, particularly preferably fluorine,
chlorine or bromine, €;~Ci-alkyl, particularly prefer-
ably C;-Ce~alkyl, C1-Ci2-haloalkyl, in particular ¢;-Cg-
haloalkyl, for example trifluoromethyl or trichloro-
ethyl, hydroxyl, C;—Cjz—alkoxy, particularly preferably
C;—Cs—alkoxy, such as methoxy or ethoxy, thio or Cy—Cis—
alkylthio, particularly preferably C;—Cg—alkylthio,
amino, C;~Cg-mono— or dialkyl- or mono— or diarylamino
or N—alkyl-N-arylamno, a preferred aryl radical being

phenyl;

is hydrogen or C;-C;;~alkyl, in particular C1-Cs—alkyl,
for example methyl, ethyl, n~—propyl, isopropyl, a~butyl,
sec-butyl or tert-butyl, straight-chain or branched
c;—cu—alkenyl part:.cularly preferably C,—Ce¢—alkenyl,
for example allyl, _straight-chain or branched C,—C;,-
alkynyl, in particular cg—c;-alkynyl for example
propargyl, or aryl, particularly preferably phenyl,
where the aryl group in turn may be monosubstituted or
polysubst:.tuted in various ring positions by a low
molecular weight alkyl, alkenyl, alkynyl, hydroxyl,
alkoxy, alkenyloxy, alkynoxy or alkoxycarbonyl group,
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: 8 .
aminbga_r'_bc_'nyi', mono- or dialkylamido or mono- or
diaryidmide ,-where the alkyl and aryl radicals may be

‘identical or Eifferent, halcgen or halcalkexy, thio,

alkylthio, alkenylthio, alkynylthio, haloalkylthio,
amino, mone- or dialkylamino, N-alkyl-N-arylamino or
mono- or diarylamino, where the alkyl and aryl radicals
may be identical or different, sulfonyl- or
sulfinylalkyl or sulfonyl~ or sulfinylaryl,
alkoxycarbonylamino, cyano or nitre. R4 is furthermore
c;—cngYc%oaikyl, particularly preferably cyclopropyl,
cyclobutyl, cyclopentyl or cyclohexyl,
C3~Cg=cycloalkylalkyl, preferably C3~Cs~cycloalkylalkyl,
Cs-Cy—cycloalkenyl, in particular Cs- or Cs—cycloalkenyl,
clicé—aralkyl; partiéularly breferably phenylalkyl,
where the aryl group in turn may be monosubstituted or
polySuhéfifﬁféd,-;n particular monosubstituted to tri.
substituted, in various ring positions by a low
molecular weight alkyl, alkenyl, ‘alkynyl, hydroxyl,
alkoxy, alkenyloxy, alkynyloxy or alkoxycarbonyl group,
mono- or dialkylamide, such as methylamino or
dimethylamine, or meno- or diarylamido, such as phenyl-
amino or diphenylamino, or N-alkyl-N-arylamino such as
N-methyl-N-phenylamino, where the alkyl and aryl
radicals'may be identical or different, halogen or
halocalkoxy, thio, alkylthio, alkenylthio, alkynylthio,
halpalkylihio, amino, meno or dialkylamino or mono~ or
diaryléminq, where the alkyl and aryl radicals may be
identical or diffeérent, sulfonyl- or sulfinylalkyl or
sulfonyl- or sulfinylaryl, alkoxycarbonylamino, cyanao,
or nitro. R¢ is also'cl—cs—alkaryl, for example phenyl,
substituted by 1 to’3 methyl radicals, eg. tolyl, or
halogéh,’paificﬁlafly'prefefably fluorine, chlorine or
bromine. R is furthermore €1—-Cio-haloalkyl, particularly
preferably Ci—Ce¢—haloalkyl, in particular trifluoro-
methyl, trichlorcmethyl or trifluorcethyl, C;~Ciz~halo-
alkenyl, preferably Ci1—Cs~haloalkenyl, or C3—Ci2-halo-~
alkynyl, in particular C1~Cs-haloa1kynyl;

ie straight-chain or branched C1—Ci—alkyl, in parti-
cular C;~Ce¢—alkyl, for example methyl, ethyl, n-propyl,
isopropyl,. n-butyi, sec-butyl or tert-butyl, straight-
chain or prahched C~Ci—alkenyl, particularly
preferably Cs~Ce—alkenyl, for example allyl, straight-—
chain or pranched'cz—cu—alkynyl, particularly
preferab;y Ca=Ce-alkynyl, for example propargyl, aryl,
particularly preferably phenyl, where the aryl group in
turn may. be monosubstituted or polysubstituted, in
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part;cular-monosuhst;tuted to trisubstituted, in various
ring positions by a low molecular weight radical as
stated for RY, for example alkyl, alkenyl, alkynyl,
hydroxyl, aikbxy, alkenyloxy, alkynyloxy or
alkoxycé:bon?i mono— or dialkylamido, N-alkyl-N-
arylamldo or mono— or diarylamido, where the alkyl and
aryl zad*cals may be identical or different, halegen or
haloalkoxy, ‘thio, alkylthio, alkenylthioc, alkynylthio,
haloalkylthlo, amino, mono— or dialkylaminc, N-alkyl—N-
arylamlno or mono- or diarylamino, where the alkyl and
aryl radicals may be identical or different, sulfonyl-
or sulfinylalkyl or sulfonyl- or sulfinylaryl, alkoxy-
carbonylamine, cyano or nitro. RS is furthermore a
five-membered or six-membered N-, O- or S-containing
hetaryl groub, unsubstituted or substituted as gtated
for R4, particularly preferably pyridine, pyrimidine,
furan, pyrrolé, pyrazole, imidazole, oxazole, isoxazole,
:hiazole} isothiazole or thiocphene, or C3;—Cy~cyclecalkyl,
partiéularly preferably cyclopropyl, cyclobutyl,
cyclopentyl or cyclochexyl, ¢;—Cs—aralkyl, particularly
preferahly phenylalkyl, for example benzyl or
phenylethyl, ‘where the aryl group in turn may be
mpnosubstltuted or polysubstltuted in various ring
p051t10n5 by 2 low molecular weight radical as stated
above, for example alkyl, alkenyl, alkynyl, hydroxyl,
alkoxy, alkenyloxy, alkynyloxy or alkoxycarbonyl, mono-
or dialkylamido, N-alkyl-N-arylamido or mono— or
diarylamide, where the alkyl and aryl radicals may be
identical or different, halogen or haloalkoxy, thio,
alkylthio, alkenylthio, alkynylthio, haloalkylthio,
amino, mono~ or dialkylamine, N-alkyl-N-arylamino or
mono- or diarylamino, where the alkyl and aryl radicals
may be identical or different, sulfonyl—- or
sulfinylalkyl or sulfonyl- or sulfinylaryl, alkoxy-
carbonyl, cyano or nitro. RS is also alkaryl, for
example telyl. R® is furthermore straight-chain or
branched C1—Ciz-haloalkyl, particularly preferably C;—Cg-
haloalkyl, in particular trifluoromethyl, trichlorocethyl
or trifluorcethyl, hydroxyl, straight-chain or branched
C;~Cyy~alkoxy, in particular C;—Cg-alkoxy, for example
methoxy or ethoxy, straight-chain .or branched ¢;-C;,-
haloalkoxy, particularly preferably Ci~C¢—haloalkoxy,
for example trlfluoramethoxy, straight-chain or branched
C;-Cy,~alkenyloxy, particularly preferably C,-Ce¢—
alkenyloxy, for example allyloxy, C—=Ciz-alkynyloxy, in
particular C;~Cs-alkynyloxy, thic, straight-chain or
branched C;—Cj,-alkylthio, in particular C;~Cg¢—alkylthio,

£2IePEs 129 &b+ - _ .98@0 U/Xaz 9y 4sud cSiAT  L66T-NUrf-22
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Cy-Cj;—alkenylthio, particularly preferably Cz-C¢-
alkenyi’chio, C;~Cy—alkynylthio, 'in particular
cz—cs—alkynylth:.o, C1~C¢~alkoxycarbonyl, amine or C;—Ce=
mono—- or dialkyl- or mono- or diarylamlno, where the

5 alkyl and aryl radicals may be identical or different,
C;~C¢— mono— or dialkyl— or mono or diarylamido, where
the alkyl and aryl radicels may be identical or
different, C3-Cs-cycloalkyl, eg. cyclopropyl,
cyclopentyl or cyclechexyl,’ C3-Cg~cycloalkyl-C; ~-C4~-alkyl,

10 eg. ayclopropylmethyl or cyclohexylmethyl, Cs-Cg-
cycldalkenyl, eg.’ cyclohe:éenjrl, phenyl-C;~C4~-alkyl, such
as benzyl of phenylethyl, tri-C;-C4-alkylsilyl, eg.
trimethylsilyl, C;-C4-alkylcarbonyl—-C;-Ce~alkoxy, such as
methylcarbonylmethoxy, €;~Cs-alkylcarbonyl, such as

15 methylcarbonyl (CH,COOH), substituted methylcarbonyl-
C1-Cs—alkoxy or methylcarboxyl, where aminoalkyl,
hydroxyalkyl, thiocalkyl or carboxylalkyl, each having
1-5 carbon atoms in the alkyl moiety, are suitable as
substituents and the functional group (amino, hydroxyl,

20 thio or COOH) is preferably bonded as a terminal group.

R4 and RS together form a C3;—Cpz—alkylene chainm or a Cs—~Cg~alkenyl
chain, particularly preferably a C3—Cg-alkylene chain,
very particularly.preferably a Cs~ or Cg¢—alkenylene

25 group, where the chains may each be interrupted by an
oxygen or sulfur atom or by an amine or C;-Cg~monoalkyl~
amino or monoarylamno group. For example, R%¢ and RS,
together with the N atom to which they are bonded, form
a morpholine, piperidyl, piperazinyl, pyrrolidinyl or

30 pyrrolinyl radical.

Preferred compounds of the formula I where Z3C(=Y)NR4R5 are those
in which n, X, R!, R2 and R? have the abovementiocned meanings and

2 is selected from the following heterocyclic radicals:
35 '

40

45
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where R% is preferably a low molecular velight alkyl radical, =such
as methyl, or in partlcular hydrcgen and Rf is preferably methyl,
ethyl, hydrogen, Lsopropyl, n-propyl butyl, tert-butyl or one of
the correspondlng alkoxy radicals, halogen, such as bromine,
chlorine or fluorihe, or C;-Cs-~halocalkyl, in particular C;-C,o-
haloalkyl, such as trifluorcmethyl or trichloromethyl.

Prefarred compounds of the formula IV are thoge in which n, X, R1,
RZ and R? are as defined in formula I.

The compounds I and IV may also be present in the form of their
agriculturally useful salts, the type of salt generally being
unimportant. Suitable salts are usually those of bagez which do
not adversely affect the herbicidal action of I and 1IV.

Particularly sultable basic salts are those of the alkali metals,
preferably the- ‘sodium and potassium salts, those of the alkaline
earth metals, preferably calcium, magnesium and barium salts, and
those of the transition metals, preferably manganese, copper,
zinc and iron salts, and the ammonium salts which may carry from
che to three C1~C4-alkyl substituents, hydroxy-C;—C4;~alkyl
substituents and/er a phenyl or benzyl substituent, preferably
dllsoprcpylammonlum, tetramethylammonium, tetrabutylammonium,
trimethylbenzylammonium and trimethyl (2-hydroxyethyl )ammonium
salts, the phosphonium salts, the sulfonium salts, preferably
trl-cr-c4-a1kylsu1fon1um salts, and the sulfoxonium salts,
preferably tr;—c;-c4—alky1sulfoxonlum salts.

The compounds I in which 2 is C——NR%RS are prepared, for example,

- ) . . . Y . -
by reacting pyr#zipg derivatives .of the general formula II
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| RS
1 . ' N
R X - l II
(CHa 7~ Y KA
| [ |

where n, X, Y, QI "R2 and R? have the abovementicned meanings and
A is a suitable leav1ng grcup, with an amlne of the general
formula III '

R4 _
AN . _
RS

where R4 and RS have the abovementioned meanings, either in the
presence of an acid acceptor (Houben-Weyl, Vol. 8, Georg Thieme-
Verlag, Stuttgart 1952, pages 647-672) or of a coupling reagent
typical for forming an amide bond (M. Bodansky, Principles of
Peptide Synthesis, sPringer Verlag, Berlin 1984, pages 16-58).

Suitable acid acceptcrs are 1norgan1c bases, such as sodium
carbonate or pota551um carhonate, sedium methylate, sodium
ethylate, sodlum hydrlde or organlc bases, such as triethylamine
or pyridine. The 1=tter may slmultaneously serve ‘as a solvent.

A leaving group. A is any group wh;ch can be eliminated from the
startlng materlal of the general formula 1I under reaction
conditions conventionally used for amidationgz. The leaving
group A is therefore preferably halogen, such as bromine or in
particular chlorine; or alkoxy, particularly preferably
C;=C4~-alkoxy, for ekample methoxy, or imidazolyl.

The substituted amines of the genaral formula III are known or
can be prepared by conventional processes.

Typical coﬁpling reagents from peptide syntheéis may alsoc be used
for forming the amide bond. Preferred coupling reagents are, for
example, dlcyclohexylcarbodllmlde {bccy, W' —{3-dimethylamino-
propyl)~N-ethylcarbodiimide (DIC), ethyl 1,2~dihydro—2-ethoxy-
quinoline—l-carboxylate (EEDQ), isobutyl 1,2-dibydro-2-iscbut-
oxy—l—qulnolinecarboxylate (IIDQ), l~benzotriazolyloxytris-
(dlmethylamlnc)phcsphonlum hexafluorophosphate (BOP), O—-benzo-
triazol-1-yl-,N,N,N’,N'~tetramethyluronium hexafluorophosphate
(HBTU), O~[ (cyano(ethoxycarbonyl)methylidene)aminoj-1,1,3,3-

£eierms 129 e+ 9030 Y/X0Z 95 4sod PSSl LEET-NUL-CZ



0050/45064

e
tetramethyluroniﬁm tetrafluoroborate (TOTU), propanephosphonic
anhydride (PPA) aid 3—d1methylamlnophosphincthloyl-z(3H)—oxazo—
lone (MPTO).

5 The amidation is preferably carried out in the presence of an
inert organic sclvent, for example dimethylformamide or dimethyl
sulfoxide, or of an organic hydrocarbon, such as benzene or
toluene, of a halohydrocarbon, preferably dichloromethane, of an
ether, in particular disthyl ether, or of an ester, for example

10 ethyl acetata, at from 0 to 100°C, preferably from 0 to 50°C.
The starting materials are usually reacted with one another in
gtoichiometric amounts. However, it may be advantageous tc use
one of the starting materiale in an excess of from 0.1 to 10 mol

15 equivalents, for example for increasing the yield.

The comﬁounds'of the géheral formula II1 are either prepared by
acidic or alkaline hydrolysis of pyrazine derivatives of the
formula IV

20

RZ. :
’ o R® .
N
25 ' " (CH) g 1< |
- N7 “oN

where n, X, R}, R2 and R? have the abovementioned meanings, from
the initially fozmed pyrazlne derlvatives of the general

30 formula v, : _
e ' - Re ;
N
v
U |
T (CH) . \N _ OH
- ' o

where n, X, R!, R? and R? have the meanings described above, by
40 subseqguent conventional processes, or are directly converted by
conventional processes into the pyrazine derivatives of the
general formula II (C. Ferri, Reaktionen der organischen
Synthese, Georg Thieme-Verlag, Stuttgart 1978, pages 432-461).

e

35

.

45 The preparation of the pyrazine derivatives of the general
formula v is.carrigd cut in the bresence of an inert solvent, for
example water or ethylene glycol, using suitable aecids, for

eat /eca@’s £CIEP@s 129 eb+ 9930 YB/XAZ 9Y 4sud PS:AT  LE6T-NOf-EZ
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example hfdrochiéiic acid, sulfuric acid or phosphoric acid, or
‘suitable bases, for exaﬂple potassium hydroxide or sodium
hydroxide, at from 0 to 150 ‘c, while the direct preparation of the
pyrazine derivatives of the general formula II is preferably

5 carried out by acidic hydroly51s in the presence of a suitable

reactant, for examyle methanol, under the reaction conditionsa
described above. =

The pyrazine derivntivés of the general formula IV are abtainable

10 by reacting the metal salts of the alcohols of the general

formula VI

15 ‘@ . Vi
XM
///

(CHa)p

20 where n, X, R? and Rﬁ‘have the meanings described above and M is a

metal, for example an alkall metal or alkaline earth metal, with
the pyrazlne derzv;tzves of the general formula VII,

where R3? has the abovementioned meanings and Hal is halogen,

30 preferably chlorine or bromine, in the presence of an inert

organic solvent (H. Foks, M. Janowiec, Acta Pol. Pharm. 35
(1978), 143 — 147).

The metal salts of the alcohols of the general formula VI are

35 preferably alkali metal salts, such as the sodium or potassium

salt. They are prepared by reacting the alcchols with suitable
metal bases, for example with the metal carbonates or hydrides. A
preferred metal salt is sodium salt, whlch is prepared using
sodium hydride.

The choice of the organic solvent depends on the starting
materials used. In general, any polar, organic solvent, for
example dzmethylformamlde or tetrahydrofuran, is suitable.

45
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The starting materials are usually reacted with one another in
stoichiometric ‘amounts. However, it may be advantageous to use
one of the start;ng mater;als in an excess of from 0.1 to 10 mol
equlvalents, for example in ordér to increase the yield.

The pyrazine derivatives of the general formula VII are prepared

starting from the pyrazine derivatives of the general
formula VIIT ’

NH; ' vIII

N+
\
o-

where R? has the abovamentioned meanings, by reaction with phos~
phoryl halides, preferably phosphoryl chloride or phosphoryl
bromide, as reported by B. Klein, N. E. Hetman and M. E. O’Donnel
(3. Org. Chem. 28 (1963), 16B2 - 16886).

The pyrazine derivatives of the formula VIII are known or can be
prepared in the manner described by B. FPoks and J. Sawlewiez in
Acta Polon. Pharm. 3;_(1964),.429 - 436.

The novel compound§ qf the general formula I, where Z is a group

ri\\C===N

Y—(CHz)p

and n, p, X, ¥, R!, R? and R?® have the meanings described in
claim 1, can be prepared, for example, starting from pyrazine

.derivatives of the general formula I, where Z is a group

1 "~
Y.

. . ri\\ //Iﬁ

for example the pyrazine derivatives of the formula IX

£2TebEsS 129 6b+ (5150 U/XGZ.QU dsud SS:UT  A66T-NUf-c2
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R
S R3
N
R _ [~ | _
5 (CH) /X—E < N X
| n N r "™ eHar ™ ou

10 where 1 is 1 or 2, in the presence of thionyl chloride

(W.S. Johnson and E.N. Schubert, J. aAm.. Chem. Soc. 72 (1950),
2187 — 2190). The desired pyrazine derivatives are subseguently

liberated by treating the resulting hydrochlorides II with dilute
hydrochloric acid.

15
The novel compounds of the general formula I, where 2 is a group

rl\‘cﬂ_;_ra” 4
20 - .
¥y— (CB2)p

and n, p, %, ¥, R}, R?, R? and' R¢ have the meanings described in
claim 1, are prepared, for example, ‘by react;ng the pyrazine
25 derivatives of the general formula X

R2
. . R?
30 R’ - ,J“ %
| ey g
N M

35 where M 1s a metal, for example an alkali metal, such as sodium,
with compounds of the general formula XT

. H o
=N _ . XTI

40 : R . :

where p and Y have the meanings described in claim 1 (A.I. Meyers
and H.W. Adickes, Tetrahedron Lett. (1969) 5151 ~ 5154). R® may be

45 introduced by reacting the intermediate XII

SBE0 Yr/XAZ2 9d d4sud SS:LT  LeBT-NUf-c2
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' RR
N
= | Y—CH)p 3
(oHa i~ SN LH

5
with compounds of the general formula XIIT,
10 _
R4-Hal XIIX
where Hal is'halogen, for gxémple_bromine, in the presence of a
~ base. : T
15 . --.-.T . - - .
The compounds of the general formula I, where Z is a group
o N
H/H
20 ' s
and n, p, X, Y, Rl; RZ and R3 have the meaninge described in
claim 1, are prepared, for example, by coupling the stannyl
compounds XIV .
25 - T
| _ E:Tj ..:.. |
. .N‘1’TY o LIV
- Sn(CHj)3 '
30 o

with pyrazine derivatives of the general formula XV

z .
R RS
35 ' N
R! “ xv
X |
(CHZ) n N
. N Hal

40 where Hal is halogen, preferably bromine, in the presence of a

~ suitable palladium catalyst (T.R. Balley, Tetrahedron Lett. 27
(1986), 4407 = 4410). The synthesis of the stannyl compounds of
the formula XIV can-be carried out, for example, starting from
correspondingly metallated compounds by methods known from the

45 literature (T.R. Kelly, C.T. Jagoe and 2. Gu, Tetrahedron Lett.
32 (1981), 4263 - 4266). '
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The pyrazine detivatives of the fcrmulé-gv can be prepared by
methods similar to that for the synthesis of the compound IV,
starting from 2,6-dichloropyrazine.

Examples of particularly preferred compounds of the general
formula I are listed in the tables below. The definitions of the
radicals are not particularly preferred only in the special
conmbination of radicales but also for each radical conasidered in
isolation.
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Table 1 z =
I
IN l r4 (I-,
X = 8
o \N N o 1.1 23 ::
o]
R1 RZ - : R4 RS
H 3-CFy H CHg
H .3=CF3 H- .Csz
H 3—CFs H n~CsHy
H 3-CF; H - {~CgHy
H 3-CF; H . 'h-C4H9.
H 3~CF; H s=CgHg
H 3-CFg H 1—CsHs
H 3-CFs H CaHys
H 3—CF; H CeHis
H 3-CF H Allyl
H  8-CFq H Propargyl
H 8~CF;s. H Cyclopropy!
H 3-CF, H Cyclobutyl
H 3~CFs H Cyclopentyl
H 3-CFs H Cyclohexyl
H 3—-CFs H CFs
H 3-—CF3 H CClg
H 3-CFs H CH,CFg
H 3-CF; H CHzCCly
H . 8—CF3 H CH,CH,F
H 3-CFs H CH,CH,CI
H 3-CFs H- éHcha
H 3—CF3 H CH,CCla
H 3-CFs - GHZCH,CH;
H 3-CFy . sz(CHz)ch,_
H 3-CF; : CH(CH,)sCH,

281/6c8°'S E£CTEPES 129 &p+ SBB2 YUrX3AZ DY 4Sud 95:4T7  LE6T-NUL-C2
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H 3—CFs CH,(CH3)oCHz

H 3—CFs (CH2):0(CHg)z

H 3-CFs (CH2)2S(CHz)2

H 3-CFs (CH2)z2NH(CHa)2

H 3-CFs (CHz)2NCH3(CHa)2

H 3—CFs H  CeHq

H 3-CFs H 2-FCeMq

H 3-CFs | H | 3-FCeH,

H 3-CFs H- 4—FCgH,

M 3-CFs H 2—CiCeH,

H 3~CF, H 3—CICeH, -

H 3—CF, H 4—CiCaH,

H 3-CF, H 2,5—F»CeHs

H 3—CFs H 2,4—F,CgHs

H 3-CFs H 2,3—Cl,CeHs

H 3—CFs H 2,4—CloCeHa

H 3-CFy H  2—-CHaCgHs

H '3-CFs H 3—CHsCoHs

H 3—CF, H 4—CHgCeHq

H 8—CFs H 2-OCH5CeHa

M '3-CFs H 3—OCH;CeH,

H 8—CFs H 4-OCHCeHq

H 3-CF; H 2—CFyCetg

H 8-CF; H 8—~CFzCeH,

H 3—CFa H 4—CFsCeH,

H 3-CF; H 2—-NO2CsHs
a81vca’'s £2Ter@s 129 67+. 98P0 U-KXAZ oY 4sud 9G:4T
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R R2 | Ré R5
H 3-CFs H 3—NO,CeHs
H 3-CFs H 4—NO,CeHs
H 3-CF, H 2-CNCeHa
H 3-CF; H - 3-CNGCgH,
H 3~CF; H 4—ONCgH4
H 3-CFs H 2-SOsHCsH,
H 3-CF4 H 8—SOgHCeH,
H 3—CF H 4~SOgHCgH4
H 3~CFy H OH
H 3-CFa H- OCHs
H 3-CFa H © OCoHs
H 8-CF; H | OCsH;
H 3-CF, H OCHs
H 3=CFs R OCsHys
H 3—CFa H OCsHys
H 3—CF, H OAllyl”
H 3-CFg H OPrepargyl
H 3-CF; H OCFs -
H 3~-CFs H OCClg
H 3—CF; H OCHCHoF
H 3-CFs H. - OCHZCH,C!
H 3-CFy" H " OCH,CFs
Ho 3-CFs H 'OCH,CClg
H 3~CFa H . OCsHs
H 8—CF; H O(2—FCeHy)
H 3-CFs H O@@-FCgHy)

8a1/1£8'S £CIEPBS 129 6+ -
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R Re R B
H 3=CF; H O(4=FCgH,)
H 3-CFs H O(2-ClICgH,)
H 8~CFs H O{3—CiCeHy)
H 3--CFs3 H O{4—ClICgHy)
H 3~CFg H 0(2,3—-F,CgHs)
H 3-CF H O(2,4=F,CgHg)
H 3-CF3 H 0(2,3—Cl,CeHs)
H 3-CFs H 0(2,4—Cl>CeHs)
H 3~CFs H O(2~CFsCeHe)
H 3-CFs H O(3—~CF3CeHa)
H 3-CFs H O(4~CFsCeHa)
H 3-CF, H NH,
H 3-CFq H NHCH;- -
H 3-CF; H NHCZHs
H 3~CFy H NHCgH;
H 3—CFs H NHC,4Hg
H 8—CFs H NHCsHy
H 3-CFa H NHCeH1a |
H 3-CFs H NHAllyl
H 3-CF, H NHPropargyl
H 8-CFs H NHCF;
H 3-CFs H NHCClg
H  s-CFs H NHCH,CH,F
H 3-CF, H NHCHgCHch
H 3-CFy M NHCH,CFq
H 3—CF H. NHCH,CClg
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R! R R RS
H 3-CFs H NHCeHq
H 3-CF; H NH(2—FCgHg)
H 3-CFg " H NH(3—FCgHy)
H 3—CF; H NH(4~CgHa)
H 3—CFs H NH(2—-CICgHy)
H 3—CFs H NH(3~CICgHy)
H 3—CF;3 H NH(4—CICgHy)
H 3-CF3 H NH(2,8—F,CgHs)
H 3-CFs H NH(2,4~F,CeHg)
H 3-CFg H NH(2,8~Cl,CgHg)
H 3-CFs H NH(2,4~Cl,CgHs)
H 3—CFq H NH(2—CF3CgHa)
H 3~CFs H NH{3—CFsCgH.)
H 8~CFs H NH(4=—CF3CaHy)
H - 3—CFs H (CHg),0H
H 3-CFs H (CH).0CH,
H 3-CF, H (CHZ)2.CO-H
H 3-CF, H (CH2)aCO.CHy
H 3—CFg H (CH2)2CN
H 3-CFs H (CH2)oNH,
H 3—CFs H (CH2)2NHCH;
H 3—CFaq H (CH)2N(CHs),

£C1eP@s 129 6+
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R R2 :Rﬁ. F,E

H 3~CF, H Gly-OtBu
H 3-CFg H ‘Gly

H 3-CFa H Ala-OtBu
H 3~CF3 H Ala

H 8-CFs H Val-OtBu
H 8—CF3 H Val

H 3-~CF3 H Phe-OtBu
H 3-CFy H Phe

H 3-CFyq H Pro-OtBu
H 3—CFs H Pro

H 3~CFq H Ser
H 3~CFg H Cys

H 3~CFjy . H - - Asp

H 3-CFq H. Tyr

H 3—CFsg H Try

£2Teb8S 129 &b+
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R! R2 Ré RS-
H 3-CF, N | CHa CHs
H 3-=CFs CH, CgHs_l
H 3-CFa : CHg n—CaHy
| H 3-CFs CH3 i~CsHy
H 3~-CFq .CHa n—CsHg
H 8—-CFy  CHg A
H 3—CFa .CHsg t-CsHp
H 3-CFs CHa CeHyy
H 8-CF; CHa CeHis
H 8-CFy CHg Allyl
H 3-CFs ~ CHy . Propargyl
H 3-CFa CHs Cyclopropyl
H 3-CFs . . . . CHs . Cyclobutyl
H 3-CFs ' CHQ Cyclopentyl
H 3~CFs CHs Cyclohexyl
H * 3~CFs CHs CFs
H 3—CF4 CHs CCly
H 3—CFs CHg CH,CF3
H 3—CF, CHs CH,CCls
H 3-~CFa CHs CHoCH,F
H 3-CFy o . CHg ) CH,CHLCl
H 3-CFs CHa | c_.l-f"zcgs
H. 3=CFg .. . _ CHs . . CH,CCls
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. . ” R5
H 8-CFg - CHs CsHg
H 3—CFs CHg 2—FCgHa
H 3—CFg CHs 3-FCeHs
H 3-CFs | CHa 4—FCeHy
H 3-CF, CH 2-CiCeHs
H 3-CFs CHs 3-CICeH,
H 3—CF, CHs 4—CICeH,
H 3—CFs CH, 2,3=F;CeHg
H 3=CF; CHy 2,4~F,CgHs
H 3=CFs CHs 2.3~Cl,CeHs
H 3-CFs CHs 2.4~CiCeHa
H 8-CF, CHg 2~CHyCgHq
H 3-CFs CHs 3—CHsCeH,
H 8-CFs CHq 4—CHsCeHq
H 3-CFs CHs 2-0CHCeHs
H 3—CFy CHe  3-OCHsCoH,
H 8-CFs CHs 4—OCHsCeH,
H 3-CFs CHs 2-CFsCeHs
H 3—CFg CHa 8—CFsCeHs
H 3~CFs CHa 4~CF3CeHa
H 3-CFs _ CHy  2—NO,CgHy4
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R! . R? R4 R®
H 3—CF; CHs 3—NO,CgHg
H 3-CFy CHg 4—NO,CgH,
H 3—CFs CHs 2—-CNCeHq
H 3~CF; CHs . 3-CNCeHj
H 3~CF; 'cHa 4—-CNCgH,
H 3—CF; CHa 2-SOgHCgH,
H 3~CF; CHa 3-SOsHCeH,
H 3—CF; CHg 4—SOgHC¢H,
H 3—CFq CHg OH
H 3-CFs CHs OCH;
H 3—CF, CHs OC,Hs
H 3—-CF, CHg OCsHy
H 3-CFa CHa OC4Hs
H 3-CFs CHs - OCgHyq
H 3-CF; CHs OCgHss
H 3-CFy CHg OAllyl
H 3—-CF3 CH, OPropargyl
H 3-CF; CHy OCF3
H 3—CFs CHs OCCly
H 3—CFs CHs OCH,CH,F
H 3-CF, CHs OCH,CH,CI
H 8-CFs CHa OCH,CFa
H 3—CFa GHs OCH,CCls
H 3~CF; CHy . OCgHq -
H 3—CFs CHs O(2-FCgHy)
H 8~-CFs CHs O(3—FCeHs)
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R! Re Ré RS
H 8—CFs CHs O(4=FCeHy)
H 3—CF, CHg O(2—CiCeHe)
H 8—CFy CHa 0(3-CICeH,)
H 3—CFs CHs O(4~CICgHe)
H 3-CFs CHs O(2,3—F2CeHa)
H 3-CF; CH, 0(2,4—F2CeHs)
H 3-CF; CHa 0(2,3~Cl;CeHs)
H 3-CFy CHj,4 0{2,4—Cl,CeHs)
H 3—CFs CHs O(2—-CF3sCeHg)
H 3-CF; CHs O(3—CF3CaHy)
H 3-CF, CHj O(4—CFsCgH,)
H 8-CF, CHa NHz
H 3-CF, CHs NHCHs
H 8-CFs CHg NHC,Hg
H 3-CFs CHs NHCgHy - -
H 3-CFq CH, NHC Hg
H 3—CFs CHa NHCgH
H 3—CFs CHg NHCgH1s
H 3—CF;s CHs NHAllyl
H 3-CFa CHs NHPropargyl
H 3—CF, CHs NHCFs
H 8-CF, CHa NHCCls
H 3-CFs CHa NHCHzCH,F
H 8-CF; CHs NHCH,CH,C
H 8-CFs CHs NHCH,CF;3
H 3~CFs CHs NHCH,CCls
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R A2 R4 RS
H 8~CF, CHs NHCgH,
H 3~CFs. CHs NH(2-FCgHy)
H 3—CFs CHs NH(3-FCgH,)
H 3-CF; CHs NH(4-CgHy)
H 3~CFs CHs NH(2-CICgHy)
H 3-CF; CHs NH(3—CICgH,)
H 3-CFs CHa NH(4~CiCeHy)
H 3-CF; ‘CHg NH(2,3-F,CeHs)
H 3-CF, CHs NH(2,4~F2CgHs)
H 3-CFs CHa NH(2,3~Cl,CeHg)
H 3-CF, CHs  NH@4-ClCeHs)
H 3-CFs CHs NH(2~CFsCgHj)
H 3-CFs CHa .NH'(a—CFgCeH.)
H 3-CFs CHs NH({4—CFsCeHa)
H 3~CF; CHs (CHZ)20H
H 3-CF; CHs (CH2)2OCH;
H 3-CFs CHa (CH2)2CO.H
H 3~CF; CHs (CH2)2CO,CHs
H 3—CFa CH, (CH,).CN
H 3-CF; CHa (CHo)2NH;
H 3—CF, CHg . (CHz)2NHCHg
H 3—CF; CH, (CH2)2N(CHa)2
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R R? R4 RS

H 8-CFg CHs Gly-OtSu
H 3—CFa CHs Gy
H 3~CF; CH; Ala-OtBu
H 3-CF; CHs Ala

H 3~CFs CHs Val-OtBu
H 3~CF, CHs val

H 3-CF; CHs Phe-OtBu
H 3~CFg CHs Phe

H 3~CF; CHs Pro-OtBu
H 3-CFs CHs Pro

H 3-CF; CHg Ser

H 3-CF3 CHa Cys

H 3—CF3 CHs Asp

H 3-CFs CHj “Tyr

H 3-CFo CH Try

£27eP@3 123 6b+
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R R4 RS

\ _ :
2-F 4-F H CHg
2—-F 4-F H CaHs
2~-F 4-F H n—CgH
2~-F 4—F H i=CaMy
2-F 4—F H n—CsHg
2—F 4—-F H s—CqHg
2-F 4-F H t—CqHp
2~F 4-F H CsHis
2-F 4—F H CeHia
2-F 4-F H Aliyt
2-F 4-~F H Propargyl
2-F 4—F H Cyclopropyi
2—F 4-F H Cyclobutyt
2-F 4—F H Cyclopentyl
2-F 4—F H Cyclohexyl
2-F 4—F ) H CFs
2-F 4-F H CCly
2-F 4—F H CH,CFs
2-F 4—F H CHCCls
2-F 4~F H CHCH,F
2~F 4—F " H CH,CH,CI
2—F 4-F H CH2CFy
2-F 4—F H CH2CClg
2-F 4-F S CHoCH,CH,
2—F 4-F CHz(CHa)2CHa
2-F 4-F CHa(CH,)sCH,
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R R2 R4 RS
2-F 4~F CHz(CH2)4CH;
2~F 4-F (CH2)20(CHy),
2-F 4—F (CH2).S(CH2)z
2-F 4-F (CHz)2NH(CHy): -
2-F 4-F (CHgz)2NCHg(CHo)5 .
2-F 4-F H CeHa
2-F 4—F H 2-FCeHs
2-F 4-F H 3—FCgHy
2-F 4-F H 4—FCgH,
2-F 4-F H 2—-CICgH,
2-F 4—F H 3-CICgH4
2-F 4-F H 4~CICgH,
2—F 4—F H 2,3—FCeHs
2-F 4-F H 2,4—F,CeHs
2—F 4-F H 2,3—Cl,CeHs
2-F 4~F H 2,4=Cl,CeHs
2—F 4-F H 2?GHsCaH4
2-F 4—F H 3—CHsCgH,
2~F 4-F H 4—~CH3CgH4
2-F 4-F H 2-OCHCeHe
2—F 4~F H 8-0OCHCeHa
2—F 4-F H 4-OCHgCeHq
2-F  4-F H- 2-CFaCeHq
2-F 4-F H 3-CFsCgH,
2-F 4—~F H 4—CF3CgHq
2-F 4-F H 2—-NOCgH,

Ba12bB"'Ss £21€hB9 129 &b+

9830 Y/X0Z oY 4sSudg

8S:4T LBBTI-NUC-22

e,



0050/45064

34

Rt RE R Re
2-F 4-F H 3~NO,CgHs
2-F 4~F H' 4-NO,CgHg
2-F 4—F H 2-CNGgHs
o_F 4-F H 3—CNCgHge
2_F 4—F H 4~CNGCgH,
2—F 4—F H 2—SOsHCeHs
2-F 4—F H 3-SO3HCeH,
2—-F 4—F H 4~SO3HCgH,
2-F 4-F H OH
2—F 4-=F H OCHs
2~F 4-F H OC;H;s
2—F 4—F. H OCsHy
2-F 4-F H OCqHs
o-F 4-F H OCsHys
2-F 4—F H OCgH1s
2-F 4~F H OAllyl
2-F 4-F H OPropargyl

| 2-F 4-F H OCF,
2—-F 4—F H OCCls
2-F 4~F H OCH,CH,F
2-F 4—F H . OCHZCH,CI
2-F 4-F H OCH,CF3
2-F' 4—F H OCHCCla
2-F 4—F H OCsHa .
2—F 4—F H O(2-FCgHy)
2-F 4-F H O(8—FCeHa)
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R1 R2 Re ﬁs

2-F 4-F H O(4—FCgHy)
2-F 4-F H O(2~CICgHy)
2—F 4-F ~H O(3—-CliCgH,)
2-F 4—F H O(4—CiCeHg)
2-F 4-F H 0(2,3-F2CgHg) .
2-F 4-F H 0(2.4—F2CgHs)
2-F 4-F H 0(2,3~ClaCeHly)
2-F 4-F H O(2,4-ClzCgHs)
2-F 4~F H O(2—CFsCgHy)
2-F 4-F H O(3—CF3sCgHy)
2-F 4~F H O(4—CFsCgHy)
2~F 4-F H NH2

2-F 4-F H NHCHs

2—F 4-F H NHCoHs

2-F 4-F H NHCsH;

2-F 4-F H NHCHg

2—F 4-F H NHCgH4

2-F 4—F H NHCgH,3

2-F 4—F H NHAIlyl

2-F 4-—F H NHPropargyl
2-F 4—F H NHCFa

2—F 4~F M NHCClg

2-F 4—F H NHCH,CH.F
2-F 4—F H NHCH,CH.CI
2-F 4-F H NHCH,CF3
2-F  4-F H  NHOH,CCl
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R! R2 R¢ K5
2-F 4-F H NHCgHg
2-F 4-F H NH(2—FCeHa)
2—-F 4—F H NH(E—FCeHs)
2-F 4-F H NH({4-CgH,)
2-F 4-F H NH(2~CICeHg)
o~F 4—F H NH(3~CiCgH,)
9-F 4-F H NH(4~CICeH,)
o p 4-F H NH(2,3—F,CsHy)
2—F 4-F H NH(2:4~F2CHa)
2-F 4-F H NH({2,3~Cl,CegHg)
2-F 4~F H . NH(2,4~Cl,CgHs)
2-F 4—F H NH(2—CFa¢sH4)
2—F 4—F H NH(3~CF3CgHy)
o—F 4—F H NH{4—CFsCgHy)
2-F 4—F H (CH2).OH
2—F 4~F H (CH2).0CH;
2—F 4-F H (CH2)2COH
2-F 4~F H (CH).CO.CH3
2—F 4-F H (CH2),CN
2-F 4-F H (CH2)sNHa
2-F 4—F H (CHz)2NHCHs
2-F 4~F H (CH2)2N(CHg)2
BaT/sSra s EZTE&ZS 129 6P+ =558 H;XGZ ad 4sug 6S:4T
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} R R2 ) Ré RS
2—F 4-F H Gly-OtBu
2—F 4—F H Gly
2~F 4-F H Ala-OtBu
2-F 4-F H Ala
2-F = 4-F H Val-OtBuy
2-F 4-F H Val
2-F 4-F H Phe OtBu
2-F 4~F H Phe
2-F 4-F H Pro-OtBu
2-F af H Pro
2—F 4—F H Ser
2-F 4—F H Cys
2-F 4—F H Asp
2—F 4—F H Tyr
2-F 4-F " H Try
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R' . R2 R4 RS
2-F 4—F CHy CHy
2—F 4—F CHy CaHs
2-F 4-F CHy n—CsH;
2—F 4~F CHs i~CaHy
2-F 4—F CHs ~  n-=CiHg
2-F 4~F CH3 8—CqHp
2-F 4-F CHs t—~CqHs
2—F 4-F CHs CsHy4
2-F 4—F ' CHs  Caghhs
2—F 4—F CHs Allyl’
2-~F 4-F CHy . Propargyl
2~F 4~F CHa Cyclopropyl
2-F 4-F CH;s Cyclobutyl
2-F 4~F o CHg | Cyclopentyl
2—F 4-F CHq Cyclohexyl
2-F 4—F CHy CFs
2-F 4-F CHa CClg
2—F 4—F CHs CH,CFs
2-F 4~F CHs CHoCCls
2—F 4-F CHg CH,CH,F
9-F = 4-F CHs . CH,CH.Cl
o 4~F CHg CHoCFs
2-F ' 4-F CHg CH,CCls
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R R2 R4 RS

o_F 4-F CHg CeHa

2-F 4-F CHs 2-FCeH,
2_F 4—F - : CH; 3—-FCgH4
2_F 4—F CHg 4-F¢dﬁ
2-F aF CHs 2-CiCqHs
2-F 4-F CH, 3-CiCeH,
o~F 4-F CHs 4-CICeH,
2-F 4—F CH, 23-FzCeHy
2-F 4-F CHs 2,4~F,CeHs
o 4-F CHs 2,3—Cl,.CgHs
2-F 4~F CH; 2,4~Cl,CgHq
2-F 4~F . CHy 2-CH3CgH,
2-F 4—F . : CHs 3-CH3CgHj
2-F 4-F CHs 4-CHaCeH,
2—F 4—F " CHy = 2-OCHsCeMs
2—F 4~F CHg 3~OCH;sCeHs
2-F 4—F | CHs 4~OCH;CgHg
2-F 4-F CHs 2—CFaCeHs
2—F 4-F CHs 3—CFaCeHy
o F 4E CHs 4—CF3CeHq
2-F 4-F CH, 2—NOCeH4
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]! R2 R4 RS
2-F 4-F CHy 3-NO;CeHe
2—F 4=F CHs 4~NO,CgH,
2-F 4—F CHs 2-CNCgH,
2—F 4-F CHg 3—CNCeHg
2-F 4-F CHg 4~CNCeH,
2—F 4-—F CH; 2—-SOsHCeH,
2—F 4—F CHs 3—503HCeH,
2-F 4—F CHs 4—SOsHCgH,
2-F 4—F CHs OH
2—F 4—F CHs OCHs
2-F 4~F CH, OCzHs
2-F 4-F cH, OCsH,
2-F 4-—F CHj OCqHg
2-F 4-F CHs OCsH1s
2-F 4-F CH;, OCgHys
2-F 4-F " CHg OAllyl
2—F 4-F CHg OPropargyl
o2-F 4—-F CHs OCF3
2-F 4—F CHs OCClg
2-F 4~F CHs, OCH,CH,F
2-F 4—F CHy.  OCH.CH;CI
2-F 4-F CHs OCH,CF;
2~F' 4—F CHs OCH,CCls
2—~F 4-F CHy OCsHs
2-F 4—F CHs O{2~FCeHa)
2-F 4-F CHa O(3—-FCgH,)
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R R R K

2-F 4~F CHa " O(4—FCgHla)

2-F 4-F CHs O(2—CiCeHy)

2-F 4-F CHs 0@@—-CICeH,)

2-F 4~F CHs O(4~CICgHy)

2—F 4—F CHs 0(2,3-F,CgH3)

2-F 4=F CHs O(2.4~F,CeHs)

2-F 4-F CHs 0(2,3-01,CeHy)

o~F 4~F CHg 0(2:4—Cl;CeMHs)

2-F 4—F CHg O(2-CF3CeHa)

2-F 4—F CHs O(3~CFsCely)

2~-F 4—F CHs 0O(4~CFsCgHy)

2~F 4—F CHs NH,

2-F 4~F CHs NHCHg

2-F 4-F CHa NHCzHs

2-F 4-F CHs NHC3H,

2-F 4-F CHs NHCH,

2-F 4—F CHs NHCsH; 1

2—-F 4-F CHs NHCgH:a

2-F 4—F CHg NHAlIyl

2-F 4-F CHs NHPropargyl

2-F 4—F CHa NHCFs

2-F 4-F CHs NHCCls

2—F 4—F CHs NHCH,CH,F

2-F 4~F CHa NHCH,CH.CI

2-F 4=F . CHy NHCH-CFy

2-F 4-F .QHs. NHCH,CClg
S2TEPEAS 129 6b+
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R R2 Re Re
2-F 4~F CHs NHCgH4
2-F 4-F - CHg NH(2-FCgHa)
2-F  4-F CHs NH(@—-FCeHs)
2—F 4-F - CHa NH({4—CgHs)
2-F  4F ~ oHy  NH(2~CIGsHd
2—F 4—F ' CHs NH(3—-CiCgHa)
2-F 4-F CHa NH(4~CiCgHa)
2—F 4-F CHg NH(2,3-F2CgH3)
2~F 4-F CHs NH(2,4~F2CeHs)
2-F 4-F CHs NH(2,3—C1:CgHs)
2-F 4-F  CHs NH(2,4—-Cl,CeHg)
2=F 4-F CHa NH(2~-CFaCgH4)
. 2-F 4-F CHs NH(a-CFsc;Hg
2-F —F CHs  NH{4—CFsCeHy)
2-F 4-F ~ CHs (CH2),0H
2—-F 4-F CHs . (CHgz),OCH,
2-F 4-F CHs  (CHp)COM
2-F  4-F CHs (CH2)2C02CHa
2-F 4—F CHs (CH2)2CN
2-F 4-F ‘CHg (CH2)2NH,
2-F 4—F  CHy * (CHz)oNHCHs
2—-F 4-F CHs (CH2)2N(CHg)2
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R! R2 R4 RS
2—F 4—F CHg Gly-OtBu
2-F 4-F CHj3 Gly
2-F 4=F CHg Ala-OtBu
2-F 4—F CHs Ala
2-F 4-F CHg Val-OtBu
2-F 4-F CHs Val
2-F 4—F CHa Phe-OBu
2-F 4—F CHa Phe
2~F 4—F CHs Pro-OtBu
2-F 4-F CHs Pro

" 2-F 4—F CHs Ser
2—F 4~F CHs Cys
2-F 4-F CHy Asp
2-F 4-F CHa Tyr
2-F 4—F CHs Try
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Table 23
RZ - i zZ =
s o N R¢ |
1 - I - | ' °
R ' =
X N T2 § oI
.CH.Z_ N RS R =5
0
10

Compounds of the formula I.3 in which the combination of radicals
R!, R2, R4 and RS corrxesponds in each case to a line of the above

15 Table 3:

20

B o n==n

-]
Hua

Compounds of the formula I.4 in which the combination of radicals
25 R1, RZ2, R¢ and RS corresponds in each case to a line of the above
Table 1 (eg. R! = H, RZ = 3-CF3, R4 = H and R5 = CH;, etc.).

Table 4:
30 R2 z =ﬁ
. _N 4
1 ~ f ’ °
: a l N 1.6 % = §°2
SO ™~ n =
. 2 N R® R} = H
35 o

Compounds of the formula I.6 in which the comblination of radicals
Rl, R2, R% and R® corresponds in each case tc a line of the above
Table 1 (eg. Rl = H, R? = 3-CP3, Rt = H and R = CH3;, etc.).

40 ' C

45
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Table 5:

R
L /J“ R4
5 —E 0 L
. >N N 1.7
: 50, N \RS .
. e

10 Compounds of the-férmﬁla I.7 in which the combination of radicals
Rl, R2, R4 and RS corresponds .in.each case To a line of the above
Table 1 (eg. R! = H, R? = 3-CF3, R? = H and RS = CH; etc.).

-
(™)
Bouu
Moo
o
N

Table &:
15
20 Ei::\~ //[: :]\\r/
' Y-(GHz)p
S P ¥ X
25 B 3-CFy - 2 o o
R _ _3-CF; '3 0 (]
2-F _ 4~F 2 o o)
2-F 4-F -3 s) )
10 H 3-CF3 2 ) o
H 3-CF; 3 s 0
2-F 4-F 2 ) °
2-F 4-F 3 s o
H - 3=CFa 2 (o] [
35 E 3_CF, 3 ) s
2-F 4-F 2 5 s
2-F 4-F 3 o s
" H 3-CF; 2 s S
40 H 3~CF; 3 s )
2-F 4-F 2 s 3
2-F 4-F 3 s s
45
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Table 7:
&
I
R! RZ Y X
H 3=CF3 o) o}
B 3-CF; o) o
2-F 4-F - 0 o]
2-F - 4=F o 0
H ~ 3-CF3 5 )
H " 3=CF3 s o]
2-F 4-F - 8 o]
2-F 4-F S o]
H ‘3=CF3 o] S
H 3=CFy -0 s
2-F 4-F 0 s
2~F 4-F o s
H 3-CF5 s 8
B 3-CPy 8 8
2-F 4-F s s
2=F 4-F S S
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Table B
Rt
R2 2 =g
LI
1.10 ﬁ :g
R? = H
R R2 T RS
H 3-CF; H CHs
M 3-CFa H CoHs
H 3-CFs H n~CaHy
H 3-CFs H i—CaHy
H 3-CF3 H n~CqHg
H 3-CF3 H §—CqHg
H 8-CFs H t=CaHs
H 3-CF;s H 'CsHy
H 3-CFy H CeHis
H 3—CFs H ~ Allyl
H 3-CF;g H Propargyl
H 3-CFa H Cyclopropy!
H 3—-CF; H Cyclobutyl
H 3~CFs H Cyclopentyl
H 3-CFy H Cyclohexyl
H 3—CFs H CFs
H *  a-CF H CClg
H 8-CFg H_ CH,CF,
H 3-CFs . H CHoCClg
H 3-CF; H CHCHoF
H 3-CFs H CHzCH,CI
H 3-CFg H CH,CF,
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R R2 R‘- - R; |
H 3-CFq H CHZCCls
H 8-CFs CH;CH.CH,
H 3-CF;3 CH2(CH2)2CH;
H 3~CFg CHz(CH,)sCH,
H 3-CFs CHa(CH2)4CH,
H 8—CFa (CHZ)20(CHz)2
H 3—CF; (CH2)2S(CH2)2
H 3-CFs . (CHz)2NH(CH,),
H 3—CFs  {CHe)2NCHs(CHo)z
H 3—-CFs H CeHa
H 3-CFs H 8—FCqHa
H 8-CFs H 3~FCeHa
H 3-CFs H 4~FGgHq
H 3-CF, H 2-ClCgHs
M 3-CF, M 3-CICgH,
H 3-CF3 "H 4-CiCgH,
H 8-CF; H 2,3-FaCeHs
H 3—CFs H 2,4~FaCeHs
H 3—CF, H 2,3~Cl,CeHs
H 3—CF, H 2,4—Cl,CeHs
H 8—CFs H 2—CHsCeM4
Ho 3~CF;s H 3—CHgCgHg
H 8-CFg H 4—CHgCgH,
H 3—CF, H 2-OCHsCeH,
H 3~CFs H 3—OCH:CeHs
H 3-CFs H 4—OCH3CgHs
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Rl R2 R4 RS
H 3—CFs H 2-CFsCqHs
H 3-CFs H 3-CFsCeHy
H 8-CFs H 4~OFsCeHg4
H 3-CFs H ~2-NO,CeHq
H 3-CF; H - 3=NO,CsHa
H 8-CFs H 4—NO,CgH,
H 3-CF, H 2-CNCgH,
H 3—CFs H 3—CNCgHq4
H 3-CFs H 4—CNCgH,
H 3-CFs’ H 2=SO03HCeH4
H 3—CFa H 3—SOgHCeH,
H 3-CFs H 4~S0gHCgHq
H 3-CF; H | OH
H 3-CFs H OCHs

- H 3—CF3 H OC,Hs.
H 3-CF, H OCsH;
H 3-CFs H OCHg
H 3-CFy H OCsHy 4
H 3-CFs H OCgH3
H 3-CF; R OAllyi
H 3—CFg H OPropargy!
H 3~CFy H OCF;
H- 3—CF, H OCCla
H 8~CFs H © OCH,CHoF
H 3~CFs H OCH,CH,Cl
H 8-CF, H OCH,CF;
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R R? A ﬁs
H 3-CFs H OCH,CCly
H 3—CF3 H OCgH4
H 3-CFq H O(2~FCgHa)
H 3~CF; H O(3—FCeHy)
H 3—CFs H O(4-FCsHy)
H 3—CF, H 0(2—CICeHg)
H 8—CF, H O(B—CICgH,)
H 3-CFg H O{4—CiCgHy)
H 3—CFy H 0(2,3—F2CgHg)
H 3—CF, H O(2,4-F2C¢Hs)
H 8-CFs H 0(2,3~ClC¢H3)
H 3-CF, H 0(2,4—Cl,CeHs)
H 3—CF; H O(2—-CFsCgHy)
) 3-_ch H O(3-CF3CgHa)
H 3—CFs H O(4—CFsCaHy)
H 83—CF; H NH;
H 3-CFs M NHCHs
H 3—CF3 H NHCzHg
H 8—CFs H NHCgH;
H 3—CFs H NHC¢Hg
H 3-CF; H NHCgH4
H 3-CFs H NHCgHya
H 3-CFs H NHAllyl
. amerl T NHProparay
H 3—CFs H NHCF;
H 3-CFy H NHCCls
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R! R2 Ré RS
H 3-CFy H NHCH,CH,F
H 3—CFs H NHCHzCH,Cl
H . 3=CFg H NHCH;CFs
H 3~-CFa H NHcHzccl$
H 3-—CF;s H NHCgH4
H 3~CF; H NH(2-FCgHg)
H 3-CF, H NH(3—FCgHg)
H 3—CFs H NH(4—CgH,)
H 3~CFs H NH(2—CICeHa)
H 3—CFa H NH(3=CICeHa)
H 3—CFs H NH(4~CICgHg)
H 8~CFs H 'NH(2,3=F>CgHs)
H 8—CFg H NH(2,4—F2CgHs)
H 3-CFs H NH(2,3-Cl,CeHa)
H 3-CFa H NH(2,4—ClzCeHa)
H 3—CEa H NH(2—-CFsCeHj)
H 3-CFy H NH(3~CF3CgHy)
H 3-CF; H NH({4~CFsCgH)
H 8~CFs H (CH2).0H
H 3~CF3 H (CH2)20CH3
H 8-CFs H (CH2),C0H
H 3-CF3 H " (CHz)2CO2CH3
H . 3-CFs H (CHe)2CN
H . 3-CF, H (CHz)sNH,
M 3-CFs H (CH2)2NHCH3
H 3—CFa ‘H {CHZ)aN(CHs),
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Rt A2 R4 RS
H 3~CF; H Gly-OtBu
H 3~CFs H Gly
H 3-CF3 H Ala-OtBu
H 3-CFq H Ala
H 3—CF, H Val-OtBu
H 3-CFs H val
H 9—CFa H Phe-OtBu
H 3-CFs H Phe
H 3-CFs H Pro-OtBu
H 3—CF4 H Pro
H 3—-CFs H . Ser
H 3—CFs H Cys
H 3~CFs H Asp
H 3~CFy H Tyr
H 3-CFy - H : T~
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H 3-CFs CHs CH;s
H 3—-CF; - CHy CaHs
H 3—CFs CHs n—CsHy
H 3-CF; CHS  i~CsHy
M 3-CFs CHs n~CqHg
H 3—CFs CHs s=CqHg
H 3-CFs CHs t-CqHo
H 3~CFy CHa CsHyg
H 3-CFs " CHs CeHia
H 3-CFy CHs Aliyl
H 3-CFs CHs Propargyl
H 3-CFy . CHs Cyclopropyl
H 3-CFa CH3 Cyclobutyl
H 3~CFs " CH;  Cyclopentyl
H 3=CF; CHj Cyclohexyl
H 3-CFa CHs CFs
H 3-CFa CHsg CCls
H 3-CF, CHs CH,CFs
H 8~CFa | CHs CH,CCly
H 3-CFs CHs CH,CH.F
H 3-CF; CHa  CHaCH,CI
H o 3—CF, CHg CH,CFs
H 3—CFs | CHy CHLCCls
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H 3—CFq CHg CeHa
H 3~CFs CHs 2—FCeMq
H 3—CF; CHs 3—FCgHa
H 3-CFs CHs 4—FCeM,
H 3—CFa CHa 5-ClCsHs
H 3—CFs CHs 8—CICaHq
H 3-CFs CHg 4—CICqHs
H 3—CFs CHs 2,3—F2CqHs
H 3—CFa CHs 2,4~F>CeHa
H 3—CFs CHs 2,3~C1CeHa
H 3-CFs CHs 2,4~Cl,CHs
H 39-CFs CHa 2—CHsCeMs
H 3~CFy  CHs 3—CHsCeMs
H 3—CFs CHs 4—CH3CgHs
H 8~CFy CHs 2-OCH;CeHa
H 3-CFs CHs 8~OCHsCaHs
H 8-CFs CHs 4—OCHsGCeHq
H 3—CFs CHs 2~ CF3CaHs
H 8—CFs CHa 3—CF3CeHy
H 3-CFs CHs 4~CF3CeHs
H 3-CFs CHs 2-NO;CeHs
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H 3~CFs CHa 3-NO,CeHs
H 3—CFs CHs 4—NO,CeHs
H 3—CFs CHs 2—CNCeHa
H 3-CFs CHs 3-CNCgH,
H 8~CFs CHs 4—CNCgH,
H a—cﬁg CHs 2-S0sHCeH,
H 3-CFs CHy 3~SO3HCHs
H 3—CFs CHs . 4-SOsHCeH,
H 3~CFa CHa OH

H 3—-CFs CHa OCHg

H 3-CF, CHs OCzHs

H 3~CFs CHg OCsH;

H 3—CFs CHs OC4H,

H 8—CFs, CHa OCsHy1

H 3-CFs CHs OCeHhs

H 3-CFs CHg OAllyl

H 3—CF, CHs OFropargyl
H 8-CF; CHj OCF;

H 3-CF; CHy ocCls

H 3-CFs CH, OCH,CH,F
H 3-CFs CHs OCH,CH,CI
H 8-CFg CHg OCH,CFq

H 3—CFy CHs OCH,CCls °
H 3—CF; CHs OCeHq

H 3-CFy CHy O(2-FCgHa)
H 3-CFs CHs
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H 8~CFs , CHs O(4—FCeHy)
H 8~CFy CHs O(2-CiCgHa)
H 8-CF; ' CHs O(3-CiCgHa)
H a-CFy 'CHg " O{4~CliCeHg)
H 8~CFy CHs O(2.3—F2CeHs)
H 3-CFs | CHs O(2,4—FCgHs)
H 8—CFq CHs 0(2,3~ClCeHs)
H 3-CF, CHs O(2,4-Ci2CgHs)
H 3-CF3 ' CHs *  O(2—CFsCeHa)
H 8-CFs CHe O(3—CFsCgHq)
H 3-CF, CHy O(4~CF3CeHe)
H 3—CFs CH, NH,
H 3-CF;s CHg NHCHs
H 3—CFs B " CHy NHCoHs
H 3-CF, CHs. NHCsH,
H 8~CFs | CH | NHC4Hs
H 8-CFs CHs NHcsH.n
H 3~CF4 CHs NHGgH; s
H 3—-CFs CHs NHAllyl
H 3-CFf; CHs NHPropargyl
H 3_;;:,' CHy NHCF3
H 3—CFj _ CHs NHCCls
H  s-CR CHy NHCH,CH,F
"H 8-CFy - -~ CHs © '+ NHCH,CH,CI
H 3..c|=3- CHg NHCHgQFs
H 3-CF, 7 CHe NHCH,CCls
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Ri R2 | Re RS
H 3—CF, CHs NHCgH,4
H 3—CFs CHs NH(2—-FCgH)
H 3—CFs CHs NH(3-FCeHy)
H 8—CFs CHg NH(4—CgHs)
H 3-CFg CHs NH(2—-CIC¢Ha)
H 3~CFg CHj NH(3—CiCgHy)
H 3-CFs CH, 'NH{4—CiCgHy)
H 3~CFs CHs NH(2,3-F,CeHs)
H 3~CF3 CHag NH(2,4~F2CeHa)
H 3-CFs CHj NH(2,3~ClzCeHg)
H 3-CFs CHs NH(2,4~Cl2CgHs)
H 3—CFs CHs NH{2~CF3CeHo)
H 3-CF3 CHg NH(3—CF3CgHy)
H 3-CFs CHs NH(4—CFsCgHa)
H 8—CFs CHa {(CHg).OH
H 3-CF, CHj (CHZ)20CHg
H 8-~CF; CH; . (CHo)o.CO-H
H 3-CFy CHas {CHa)2CO.CHg
H 3-CF; . - CHg (CHz)CN -
H 3—CF, CHs (CHa)NH,
H 8-CF; CHs (CHz)oNHCH;
H 3—CFy CHa

£21ePE9 123 6b+
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R! R2 R4 RS

H 3-CF, CHs Gly-OtBu

H 3-CFs CHs Gly

H 3-CFs CH, Ala-OtBu

H 38-CF, ‘CHs Ala

H 3—CF3 CH, Val-OtBu

H 3-CFs CHj3 Val

H 3-CFy CHg | Phe-OtBu

H 3—-CFy CH, Phe
 H 3-CFs CHy Pro-OtBu

H S~CF, CHs Pro

H 3—CF, CHy Ser

H 3-CFs CHs Cys

H 3-CFg CHj Asp

H 3-CF, CHa | Tyr

H 3-CFs . CH Try
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2—-F 4~F H CH,
2_F 4—F H CoHs
2-F  4-F H . A=CsHy
o—F 4~F H i~CgHy
2-F 4—F H N—CgHg
2—-F 4~F H s—C4Hp
o—F 4-F H t—=CqHg
2-F 4—F H CsHaq
2-F 4—F H CeHis
2—F 4-F H Allyl
2-F 4-F H Propargyl
2~F 4—F H Cyclopropyl
2—F 4—F H Cyclobutyl
3—F - 4~F H - Cyclopentyl
2-F 4-F H.  Cyclohexyl
2-F 4-F H CF3
2-F 4-F H CClg
a_gp 4-F H CHLCFs
2-F 4-F H CHCClg
o—F 4~F H CHoCHF
2-F 4-F H CHoCH,Cl
2-F 4-F H CH,CF3
2-F 4—F H CH2CCla
2-F 4-F . CH2CHCH;
2-F 4—F . CHz(CH,)2CH,
2~F 4~F - CHa(CHz)aCH;
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R R2 R RS

2~-F 4—F ‘CH2(CH3)4CH>

2-F 4—F :{CH2)20(CH2)z .

2-F 4-F (CH2)28(CHz)2

o—F 4-F (CHo)2NH(CH;),

2-F 4—F {CH2)2NCH3(CHo)

o—F 4—F H Cghs

2—F 4-F N 2—FCeHs

2-F 4-F H 3—-FCeHq

2—F 4~F H 4~FCgHq

2~F 4-F H 2-CICeHq

2-F 4-F H 3-CICgHa

2-F 4-F H 4~CiCeH,

2-F 4—F H 23-FzCeHs

2-F 4-F H 2,4~F2CeHs

2-F 4-F H 23~ClCeHs

2-F 4-F H 2,4—ClCeHs

2-F 4-F H 2-CH3CgHs

2-F 4-F H 8=-CHsCgHy

2—F 4-F H 4-CH3CgH,

2-F 4—F H 2-~OCH3CeHs

2-F 4—F H 3—OCH3CgH4

2-F. 4—F H 4~0CHoCeHs

2-F 4—F H. . 2-CF3CeHa

2-F 4-F H 8=CFsCeHy

2-F 4—F H 4-CFsCgH,

2-F 4—F H 2-NO,CgH,
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Rt R? Re RS

2-F 4-F H 3=NO:CeHs
2—F 4-F H 4—NO,CgH,4
2-F 4~F H 2-CNCgH,
2-F 4-F H 3-CNCeH,
2-F 4—F H 4—CNCgH,
2-F _4-F H 2-S0sHCHq
2-F 4-F H 3—SOsHCsH,
2-F 4-F H 4—~SOgHCgH,
2-F 4-F H. OM

2-F 4~F H OCHg

2-F 4-F H OCHs

2-F 4-F H OCsH,

2-F 4-F H OCHg

2-F 4-F H OCsHj 4

2~F 4~-F H OCgH1s

2-F 4-F H dA"Y'

2-F 4-F H ~ OPropargyl
2-F 4~F H ' OCFs

2-F a-F H occls

2-F 4~F H OCH.CH,F
2-F 4-F H OCH,CH.C!
2-F 4-F H OCH,CF3
2~F 4-F H OCH.CCls
2-F 4-F H OCeH,

2-F 4~F H O[2—FCgHg)
2-F 4-F H O{8-FCeHg)
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2-F 4-F ‘H O(4—FCgHy)
2—F 4—F H 0(2—ClCeHs)
2-F 4-F H O(3—CiCeHy)
2-F 4~F H ' O(4~CiCgHy)
2-F 4-F H 0(2,3-F2CsHs)
2-F 4-F H O(2,4—F,CeHg)
2-F 4-F H 0(2,3—Cl2CeHa)
2-F 4-F H O(2,4~CloCgHs)
2-F 4—F H O(2-CFsCeHa)
2—F 4-F H O(3—CFsCeHa)
2—F 4=F H 0(4-CF305H4)
2~F 4—F H NH;
P 4-F H NHCHg
2-F 4-F H NHC;Hs
2—F 4-F H NHCsH;

. 2-F 4—F H NHC Hs
2-F 4~F H NHCzH4
2-F 4-F H NHCgH43
2-F 4-F H NHAllyl
2-F 4-F H NHPropargyl
2-F 4-F H . NHCFg
2-F 4-F H NHCCly
2-F 4-F H NHCH,CH.F
2-F 4-F H " NHCH,CH.CI
2—F 4-F H NHCH,CF3
2_F 4—F H NHCH,CCly
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R! R2 R4 RS

2-F 4—F H NHCgH,

2-F 4-F H NH(2—FCgHy)
2—F 4-F H NH{@8-FCgHyo)
2-F 4—F H - NH(4-CqHy)
2-F 4~F H NH(2-CICgH,)
2-F 4-F H ‘NH(3—CICgHg)
2-F 4-F H. NH(4—CiCgHy)
2-F 4-F H NH(2,3~F2CeHs)
2-F 4—F H NH(2,4—F,CgHs)
2—F 4—F H NH(2,8~Cl,CgHs)
2-F 4~F H NH(2,4~Cl,CeHg)
2-F 4—F H NH(2-CFsCgHa)
2-F 4-F " H NH(3~CF3sCqHy)
2-F ~F H - NH(4—CF3CqHy)
2—F 4-F. H (CHZ).0H

2—F 4—F H. (CH2)20CHs
2-F 4-F H. (CHZ)2COH
2-F 4—F H (CHg)zCO,CH3
2~F 4—F H (CH2),CN

3-F 4-F H (CHz)o2NH;
2-F  4-F H (CHz)aNHCHs
2-F 4—F H

gcisbas 129 eb+
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2-F 4-F H ‘Gly-OtBu
2~F 4—F H Gly
2-F 4~F H Ala-OtBu
2-F 4-F H Ala
2-F 4-F H Val-Ot8u
2-F 4—F H Val
2—F 4—F H Phe-OtBu
2-F 4-F H Phe
2—F 4-—F H Pro-OtBu
2-F 4~F H Pro
2~F 4~F H Ser
2—-F 4—F M Cys
2-F 4~F H Asp
2—F 4-F M ™
2-F 4~F H Try
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R! R2 R¢ RS

2-F 4—F CHj CH$

2-F 4—F CHs Cz2Hg
o_F 4—F CHa n=CsH;
o—F 4-F - CHg i~CgHy
2-F 4—F ) CHy .n—CsHg
oF 4=F CHg s—CaHg
2—-F 4—F ' CHg t-CqHp
2-F 4—F CHy CsHy4
2_F 4~F CH,y CeHis
2-F 4—F CHs Allyl

2~F  a4-F CHs | Propargyl
2-F 4—F CHg Cyclopropyl
2~F 4—F CHsg Cyclobutyl
2-F a-F CHs  Cyclopentyl
2-F 4—F . .. CHs . Cyclohexyi
P 4—F CH, CFs

2-F 4—F CHs CCls
2~-F 4-F CH3 CHyCF3
2-F 4—F CHj CH.CCl,
2-F 4-F CHs CHoCH,F
2-F 4-F CHs CHyCH,CI
2-F 4-F CHa CH,CFs

2-F 4—F - CHa CH,CClg
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2-F 4-F CHa CeHs’
2-F 4—F CHs 2—FCgHg
2-F a-F CHs 3~FCeHy
o-F 4—F CHs 4~FCgHs
2-F 4-F CHs 2—CICgH,
2-F 4—F CH, 3—CiCsHg
2—-F 4~F CHg 4-CICgH,4
2-F 4—F CHs 2,3—F,CgHy
2-F 4-F CHs 2,4—F5CeHg
2-F 4-F CHs 2,3—CloCeHa
2-F 4—F CHs  24-Cl,CeHs
2—F 4~F CH; 2—CHyCeHg
2-F  4-F CHg- 8~-CH3CeHs
2-F 4—F CHa 4—CHsCeHq
2—F 4—F CHs 2~OCH3CgHy
2—F 4F CHs 3—OCH;CaHs
2—F 4—F CH, 4—OCHyCgH,
2—F 4—F CHs 2-CFsCgHM,
2-F 4-F CHs 8—~CF3CeHs
2—F 4-F CHa 4~CFsCgHs
2-F - 4-F CHs 2—NO,CeHe

9932 U/XGZ ag 4sud +va:81

- BOT/SLB°S £2TSHES 129 Gb+

LE6T-NJI—C2



0050/45064

67
R? R2 Ré RS
o_F 4—F CHa 3-NO,CgH,
2—F 4—F ' ' ' -CHs 4—-NOzCgH,
2-F 4-F CHa 2—-CNCeH4
o_F 4-F | CHs 3-CNCgH,
o F 4—F CHs 4-CNCgH,q
o—F 4—F CHs 2—-S0gHCgM4
2-F 4-F CHs 3-SO3HCeH,
2-F 4-F CHs 4—SOsHCgH,
2—F 4—F CHg OH
2-F 4-F CHsg OCH3
2-F 4-F CHs OC;Hs
2-F 4—F -~ " CHy  OCsHy
2-F 4-F CHs OC4Hs -
2-F F o CHy  OGsHy
2—F 4-F CHs OCe¢H13
2-F 4~-F ' CHs OAllyl
2—F 4-F CHa OPropargyl
2—F 4—F CHs OCF3
2_F 4=F CH; OCCls
2—F 4-F CHs OCH.CH,F
2-F 4-F CH; - OCHGH.CI
oF 4-F CHs OCH,CCl3
or T Tt oo
2-F 4—F CHs” O(2—FCeHy)

2-F 4-F CHy’ O(3—FCeHy)
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2-F 4-F CHy O(4~FCgHy)
2-F 4~F CHs O(2~CiCgH,)
o-F 4—F CHs O(3—CICeHy)
2-F 4-F CHs O(4~CiCgHg)
2—F 4—F CHa O(2,3=F,C¢Hs)
2-F 4—F CH, O(2.4~F»CgHg)
2—F 4-F CHs 0(2,3—ClxCeHs)
2-F 4-F CHg 0(2,4-Cl,CeHs)
2-F 4~F CHg O(2—CF3CgHy)
2-F 4~F CHs O@—CFaCgHy)
oF 4~F . CHg . O4=CFsCgHy)
2-F 4-F CHg NHz
2~F 4-F CH, NHCH,@
o_F 4—F " CHs NHCoHs
2-F 4-F CHs NHCsH;
2—F 4—F CHg NHC4H,
3-F 4~F CHs NHCsHy,
o—F 4~F CHs NHCgH;s
2-F 4-F CHs NHAllyl
2-F 4-F CHs NHFropargyl
2-F 4F - CHy. . - NHCFg
2-F . 4—F CHg NHCClg
2—F 4=F CHa NHCH,CH,F
2-F 4~F CHs NHCH,CH,CI
2~F 4-F CHs NHCH,CFs
2-F 4—F CHa NHCH,CCis
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R? R2 R4 RS

2~F 4-F CHg NHCgH,

2-F 4-F CHs NH@~FCgHa)
2-F 4-F CHs NH(3—FCgHy)
2-F 4-F CHs NH{4~CgHy) -
2—F - 4—F CHs NH(2~CICgHo)
2-F 4—F CHs NH(3~CICeHa)
2-F 4-F CHs NH(4—CICeHa)
2—F 4-F CHs NH(2,3-F,CeHs)
2-F 4-F CHs NH(2,4—F2CgH3)
2-F 4—F CHa NH(2,3~Cl,CeHg)
2—F 4-F CHa NH(2,4—CixCeHa)
2-F 4~F CHs NH(2—-CF3CgHs4)
2—F 4-F CHs NH(3—CFsCeHa)
2-F 4—F ' CHs NH(4—CFsCgH.)
2-F 4-F E:H_s | (CHZ)ZOH

o-F 4-F CHs (CHZ)20CHs
2-F 4—F CHs (CH2)2COzH
2—F 4—F CHs (CHZ)2C0,CHs
2—F 4-F CHg (CHg)2CN

2-F 4-F CHs (CHz)oNH,

2—F 4-F CHeg (CHg)2NHCH
2-F 4—F CHs

£21ePE9 1298 6b+

(CH2)2N(CHs),
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R R2 Re RS

2-F 4~F CHs Gly-OtBu
2-F 4~F CHy Gly

2-F 4-F CHy Ala-OtBu
2—F 4—F CHs Ala

2-F 4~F CHjs * Val-OtBu
2-F 4-F CHg Val

2~F 4—F CHa Phe-OtBu
2-F 4-F CHy Phe
2-F 4-F CHs Pro-OtBu
2—-F 4-F CH, Pro

2-F 4-F CH, Ser

2—-F 4-F CHs Cys

2-F 4-F CHs Asp

2-F 4-F CHa Tyr

2—-F 4—F CHs Try

£2TEPES 123 &b+
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Table 9: ‘
A1 .

wm
B
]
1}

B ow 0o=n

2
¥ aan

10

Compounds of the formula I.l1l in which the combination of the
radicals R1, R?, R¢ and RS corresponds in each case to a line of
15 the above Table 10 (eg. R! = H, R? = 3-CFa, R¢ = H and R® = CH,

etc- ) -
I
Table 10{
R1
20
R? Z = ﬁ
0
.12 X = OCi
n =1
25 RI=¢H

Compounds of the formula I.12 in which the combination of the
30 radicals Rl, R2, R4 and R® corresponds in each case tc a line of
the above Table 10 (eg. R! = H, R2 = 3-CF;, R® = H and R® = CH;

etec.).
Table 11:
35 R!
2
. " i
S
40 1.13 ¥ =0
n =20
RIi=pg
45
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Compounds ©f the formula I.13 in which the combination of the
radicals R!, R?; R4 and RS corresponds in each case to a line of
the above Table 10 (eg. R1 H, R2 = 3-CF3, RY = H and R = CH;

etec.).
5
Table 12:
R?
zZ =C
10 R |
s
Y =5
I.14 n =0
R} = H
is

Compounds of the formula I.14 in which the combination of the
radicals R1, R2, R‘ and ‘RS corresponds in each case to a line of
20 the above Table 10 (eg. ‘Rl =H, R = 3-CF;, R* = § and RS = CHj

etc.).
Table 13:
. R!
25
2 =C
R [
(o}
X = SOZ
1.15 n =0
3 =
30 R H

Compounds of the formula I.15 in which the combination of the
35 radicals R}, R%2, RY and RS corresponde in each case to a line of
the above Table 10 (eg. Rl = H; R2 = 3-CF3, R! = H and R5 = CH;

ete.).
Table 14:
40 Rl
R2 & = ﬁ
s
X = so,
45 I.16 n =0
R?! = B
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Compounds of the formula I.16 in which the combinaticn of the
radicals R!?, R_Z,'iffi'i4 and R® corresponds in éach case to a line of
the above Table 10 (eg. Rl = H, R2 = 3-CFa, R?

= B and R® = CHj3

etc.).
Table 15:
1.17
Rl RZ P Y X
B _3-CFs | 2 0 )
H ~3=CF3 3 (o] (o}
2-F A-F 2 0 °
2-F - 4-F 3 o} o}
H 3~CF3 2 ) o]
H 3-CF3 .- ~ 3 s o
2-F 4-F 2 s o)
2~-F 4-F 3 s 0
H 3~CF3 2 o s
B 3-CF; 3 o S
2-F 4~F .2 o s
2-F 4-F i 0 S
H 3-CF3 2 ) 5
H 3-CF; 3 s S
2-F 4-F p. s s
2-F 4~-F 3 s S

£2TeP@9 129 6P+
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Table 16:
I.18
R? '{Rz Y X
B .| 3-CF3 _ o S
H | s=em o s
2-F | - &-F "o s
2-F T 4-F ) s
E . 3-CF3 . 8 S
] — 3_cFy . s s
2-F 4-F s s
2-F | 4-F s s
7] ‘ . 3=CFy - 0 0
H 3-CF; o o
2-F 4-F ) )
2-F  4-F %) 0
H : 3-CF; 5 o
B P O .~'3—'CF3 s ' o
2-F | - - &-F s o
2-F I 4-F. s o

The compounds I and IV or the herbicides containing them, and
their environmentally compatible salts of, for example, alkali
metals, alkaline earth metals, ammonia or amines, or the herbi-
cides containing them, very effectively contrel weeds and grass
weeds in crops such as wheat, rice, corn, soybean and cotton,
without significantly damaging the crope. This effect occurs in
particular at low application rates.

In view of the versatility of the application methods, the
compounds I and IV or the compositions containing them can also
be used in a further- number of crops for eliminating undesirable
plants. For example, the following crops are suitable:

Alllum cepa, Ananas comosus, Arachis hypogaea, Asparagus
officinalis, Beta vulgaris spp. altissima, Beta vulgaris Epp.

[
]
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rapa, Brassxca napus var. napus, ‘Brassica napus var.
napcbrassica, Biass;ca rapa var. silvestris, Camellia sinensis,
Carthamus tinctoriua, Carya llllnainenSLS, citrus limeon, Citrus
sinensis, Coffea arabica (Coffea canephcra, Coffea liberica),

5§ Cucumis satlvus, cYnodon dactylon, Daucus carota, Elaeis
guineensis, Fragarla veaca,_Glyclne max, Gossypium hirsutum,
({Gossypium arboreium, Gossypium herbaceum, CGossypium vitifolium),
Helianthus annuug, Hevea brasiliensis, Hordeum vulgare, Bumulus
lupulus, Ipomoea batatas," Juglans regla, Lens culinaris, Linum

10 usitatissimum, Lycopers;con lycopers:cum, Malus spp., Manihot
esculenta, Hedlcago satlva, Mnsa SpP. s N;cotzana tabacum
(N.rustica), Olea europaea, 0ryza sativa, Phaseolus lunatus,
Phaseolus vulgaris, Picea abies, Pinus spp., Pisum sativum,
Prunus avium, Prunus persica, Pyrus communis, Ribes sylvestre,

15 Ricinus communis, Saccharum officinarum, Secale cereale, Soclanum
tuberosum, Sorghum bicolor (s. vulgare), Theobroma cacac, Trifo-
lium pratense, Triticum_aestivum; Triticum durum, Vicia faba,
Vitis vinifera, Zea maya,u

20 In addition, ‘the’ compounds I and IV can also be used in crops
which have been made substantlally resistant to the action of
herbicides by breedlng and/or by the use of genetic engineering
methods.

25 The herbicides br'thelaCtivg'ingrediehts can be applied by the
preemergence. or postemergence method. If the active ingredients
are less well tolerated by certain crops, it is possible to use
application methods in which the herbicides are sprayed with the
aid of the sprayers in such a way that the leaves of the

30 sensitive crops are as far as possible not effected, while the
active ingredients reach the leaves of undesirable plants growing
underneath or the uncovered soil surface (post-directed, lay-by).

The compounds I and IV or the herbicides containing them can be

35 used, for example, in the form of directly sprayable aguecus
solutions, powders, suspensions, including concentrated aqueous,
oily or other suspensions or dispersions, emulsions, oil disper-
siong, pastes, dusting agents, broadcasting agents or granules,
by spraying, nebulizing, dusting, broadcasting or pouring. The

40 application forms depend on-the”iﬁtended uses; they should in any
case ensure very fine distribution of the novel active
ingredients,

Suitable inert assistants for the preparation of directly

45 sprayable sclutions, emulsions, pastes or oil dispersions are
essentially the following: mineral oil fractions having a medium
to high boiling peint, ‘sueh as kerosene or diesel oil, and cold

BPOT/PEB'S  STISVES 129 6b+ . 908D U/XQZ 9 dSHE 9@:8T L66T-NU[-22
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tar oils and oils of vééetable or animal origin, aliphatic,
cyclic and aromatic hYdrocarbons, for exanple paraffins,
tetrahydronaphthalene, alkylated naphthalenes or derivatives
thereof, alkylated benzenes and derivatives thereocf, alcohols,
such as methanol, ethansl, propanol, butancl and cyclohexanol,
ketones, such as cyclochexanone, or strongly polar solvents, for
example amines, such as N-methylpyrrolidone, or water.

Aqueous application forms can be prepared from emulsion
concentrates, suspens1ons, pastes, wettable powders or water-—
dispersible granules by adding water. For the preparation of
emulsions, pastes or oil disper51ons, the substances, as such or
dissolved in an" oil or solvent, ‘can be homogenlzed in water by
means of wetting agents, adherents, dispersants or emulsifiers.
flowever, concentrates which consist of active ingredient, wetting
agents, adherents, dispersants or emulsifiers and possibly
solvents or oil and which are suitable for dilution with water
can also be prepared.

Suitable surfactants are alkali metal, alkaline earth metal and
ammonium salts of aromatic sulfenic acids, for example lignin-
sulfonic, phenolsulfonic, naphthalenesulfonic and dibutyl-
naphthalenesulfonic acid, and of fatty acids, alkylsulfonates and
alkylarylsulfcnates, alkylsulfates, lauryl ether sulfates and
fatty alcochol sulfates, and galts of sulfated hexa~, hepta—- and
octadecanols and of -fatty alcohol glycol ethers, condensates of
sulfonated naphthalene and 'its derivatives with formaldehyde,
condensates of naphthalene or of naphthalenesulfonic acids with
phenol and formaldehyde, polyoxyethylene octylphenol ether,
ethoxylated isooctyl—, ‘octyl="or nonylphenol, alkylphenyl
polyglycol ethers, tributylphenyl polyglycol ethers, alkylaryl
polyether alcohblsf:is&tridecjl-alcohol; fatty alcohol/ethylene
oxide condensates, ethoxylated castor oil,. polyoxyethylene alkyl
ethers or polyoxypropylene alkyl ethers, lauryl alcochol poly-
glycol ether acetate, sorbitol esters, ligninsulfite waste
liguors or methylcellulose.

Powders, broadcasting agents and dusting agents can be prepared
by mixing or milling the active ingredijents together with a solid
carrier.

granules, for example coated, impregnated and homegeneous
granules, can be prepared by binding the active ingredients to
solid carriers. Solid carrlers are; mineral earths, such as
silicas, silica gels, silicates, telc, kaolin, limestone, lime,
chalk, bole, 1oess, clay, dolomite, kieselguhr, calcium sulfate,
magnesium sulfate, magnesium oxide, milled plastics, fertilizers,

._'.-.,.._'.
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such as ammonlum sulfate, ammonium phosphate, ammonium nitrate
and ureas, and. vegetable products, such. 48 grain flour, bark
meal, wood meal and nutshell meal, cellulosic powders and other
solid carrlers. '

The formulafibns contain in general from 0.01 to 95, preferably
frem 0.5 to 90, %"by'wéigﬁf'of active ingredient. The active
ingredients are used in a purity cf from 90 to 100%, preferably
from 95 to 100% (accordlng to the NMR spectrum) The novel

10 compounds 1 and Iv cdn be ‘ormnlated, for exampla, as follows:

I. 20 parts by weight of compound No. 1.002 are dissolved in
a mixture which consists of 80 parts by weight of alkyl-
ated benzene, 10 parts by weight of the adduct of from 8
. 15 to 10 mol of ethylemne oxide with 1 mol of N-monoethanol-
oleamide, 5 parts by weight of the calcium salt of
dodecylbenzeneculfonzc acid and 5 parts by weight of the
adduct of 40 mol of ethylene oxide with 1 mol of castor
oil. By pourlng the solution into 100 000 parts by we;ght
20 of water and flnely d;stributlng it therein, an agueous
dlsperslon which contains' 0.02% by we;ght of the active
ingredlent is obtalned. ‘

II. 20 parts by weight of compound ‘No. 1.002 are dlssolved in

25 a mixture which con51sts of 40 parts by weight of cyclo-
hexancne, 30_parts by welght of isobutanol, 20 parts by
weight of the adduct of 7 mol of ethylene oxide with
1 mol of iscoctylphencl and 10 parts by weight of the
adduct of 40 mol of ethylene oxide with 1 mol of castor

30 oil. By pouring the seclution into 100 000 parts by weight
of water and finely distributing it therein, an agqueous
dispersion which contains 0.02% by weight of the active
ingredient is cbtained.

35 IIX. 20 parts by weight of active ingredient No. 1.002 ara
dissolved in a mixture which congists of 25 parts by
weight of cyclohexancne, 65 parts by weight of a mineral

' 0il fraction boiling within a range from 210 to 280°C and
10 parte by weight of the adduct of 40 mol of ethylene

40 oxide wlth 1 mol of castor oil. By pouring the sclution
into a 100 ooo parts by weight of water and finely
dzstributlng it therein, an aqueous dispersion which

contains 0.02% hy weight of the active ingredient is
obtained. -
45
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Iv. 20 parts by wexght of actiVe ingredient No. 1.002 are

- thoroughly’ mixed with 3 parts by weight of the sodium
salt gf_d115obutylnaphthalene—a-sulfonlc acld, 17 parts
by weight of the sodium salt of a ligninsulfonic acid

5 obtained from a sulfite waste liquor and 60 parts by
weight of silica gel powder, and the mixture is milled in
a hammer mill. By finely distributing the mixture in
20 000 parts by weight of water, a spray liguor which
contains 0.1% by welght of the active ingredient is

10 obtalned.-__

v. 3 parts by we:ght of act;ve ingredient No. 1.002 are
mixed with 97 parts by weight of finely divided kaolin. A
dusting agent Whlch conta;ns 3% by weight of the active

15 ' Lngredxent is obtalned 1n this manner.

VI. 20 parts by we1ght of active Lngredlent No, 1.002 are
thoroughly mixed with 2 parts by weight of the calcium
salt of dedecylbenzenesulfonic acid, 8 parts by weight of

20 a fatty alcochol polyglycel ether, 2 parts by weight of
the sodium salt-of a phenol/urea/formaldehyde condensate
and 68 parts by weight of a paraffinic mineral oil. A
stable oily dispersicn is obtained.

25 In order to broaden the action spactzum and to achieve synergis-
tic effects, the pyraz1ne der;vatlvas I and IV can be nmixed with
many typical members ‘of other groups of herbicidal or growth-
regulating active 1ngredients and -can be applied together with
them. Suitable ccmponents for the- ‘mixture are, for example,

30 diazines, 4B5-3, l-benzoxazlne de:zvatlves, benzothiadiazinones,

2 S—dlnltroanlllnes, N—phenylcarbamates, thiocarbamates, halo-
carboxylic acids, ‘triazines, amides, ureas, diphenyl ethers,
triazinones, uracils, benzofuran derivatives, cyclohexane—1,3~
dione derivatives which carry, for example, a carboxyl eor

35 carbimino group in the 2-position, quinolinecarboxylic acid
derivatives, imidazolinones, sulfonamides, sulfonylureas, aryl-

oxy~ and hetaryloxyphenoxypropionic acids and their salts, esters
and amides and others.

40 It may also be useful to- apply the compounds I, alone or in
combination with other'hérbicides, also as a mixture with further
crop protection agents, -for example with. pesticides or compos-
itions for contrelling phytopathogenlc fungi or bacteria. The
miseibility with minezal .salt solutions which are used for

45 eliminating nutrient and.trace element deficiencies is also of
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interest. Ncnphytotoxlc oils and oil concentrates may alsc be

The applicatlon rates of active 1ngred1ent are from 0.001 to 3,

5 preferably frem 0. 01" to 1, kg/ha of active ingredlent (a.i.),
depending on the alm of ! contrel, the season, the target plants
and the staga of growth. , ) :

Synthesis Exampiese'r:
10 co

Example 1:

Synthesis of 2—(3—tr1fluorqmethylphenoxy)—3—cyanopyraz;ne

12.8 g (80 mmol) of 3—-trifluoramethylphenol are added to a

15 suspension of 2.2 ¢ (90 mmol) of seodium hydride in 40 ml of
tetrahydrofuran. The reaction mixture is heated to the boil.
After 1 hour, a solution of 11.2 g (80 mmol) of 2—chloro—3-
cyanopyrazlne in 40 ml of tetrahydrofuran is added and the
mixture is heated at’ the boil for a further 4 hours. After the

20 mixture has cooled to room temperature, the solvent is distilled
off under reduced pressure. 'The residue is taken up in diethyl
ether and the solutlon is extracted with 5% strength, agquecus
sodium hydroxlde selution, washed with - distilled water, dried
over magnesium sulfate, filtezed and freed from the solvent under

25 reduced pressure. The crude product is purified by chromatography
(silica gel, cyclohexanelethyl ‘acetate 20/1 (v/v)). 4.6 g (51%)
of a yellow, crystalline solid of melting point 68-70°C are
obtained.

30 Example 2

Synthesis of methyl 2-~(trifluoremethylphenoxy)pyrazine—3-
carboxylate

A stream of dry hydrogen chloride is passed into a solution of
35 5.3 g (20 mmol) of 2-(trifluoromethylphenoxy)~3~cyanopyrazihe in
320 ml of dry methanol at 0°C until saturation is reached. The
reaction mixture is cooled to rocm temperature and, after
2 hours, 320 ml of distilled water are added. The solution is
extracted with diethyl ether and the organic phase is washed with
40 distilled water, drzed over magneslum sulfate, filtered and freed
from the solvent.under_reduced pressure. The crude product is
purified by chromatography (silica gel, cyclohexane/ethyl acetate
10/1 (v/v)). 2.2 ¢ (37%) of colorless, crystalline sgolid of
melting point 83-85°C are obtained.
45 -

ppT/88@°'S £2Teb@9 12S 6P+ . | .9@ad H/%dz 98 dSul 8@:81 4661-NUf-2<



0050/45064 .

80

Example 3:
Synth3315 of 2-(2 4—d1f1uorophenoxy)pyra21ne—3—carhoxyllc aciad

5 A solution of 5.3 g (20;mmol)-cf methyl 2~(2,4-difluocrophenoxy)~
3-pyrazinecarboxylate in 50 ml of methanol is treated with 5.6 g
(0.1 mol) of potassium hydroxide at room temperature for 2 hours.
The reaction mixture is freed from the solvent under reduced
pressure and the residue is taken up in distilled water. On

10 acidification to pH 2-3, the 2~(2,4-difluorophenoxy)-3-pyrazine-
carboxylic acld 1s precip;tated from- the solution.

The preclpltate is’ flltered off, washed wnth distilled water and
dried at 50°C. 3. 5 g (80%) of a colorless, crystalllne solid of
15 melting po;nt 132—135 C are obtalned.’

Example 4:
Synthesis of N—(cycloprcpyl) 2—(3-tr1fluoromethylphenoxy)—
3-pyrazinecarboxamide (compound 1.001)
- 20 L
0.11 g (2.0 mmol) of cyclopropylamine ig added to a suspension of
3.0 g (10 mmol) of methyl 2-(3-trifluoromethylphenoxy)=—3~
pyrazinecarboxylate, 20 g of 3A molecular sieve and 20 g of s
moclecular sieve in 240 ml of dry toluene at room temperature. The
25 reaction mixture is refluxed for 6 hours. After the mixture has
cooled to room temperature, solid components are filtered off.
The filtrate is extracted with 10% strength, aqueous hydrochloric
acid, washed with dlStlllEd water, dried over magnesium sulfate,
filtered and freed from the solvent under reduced pressure. 2.8 g
30 (81%) of a colerless, crystalline s$6lid of melting point 74-77°C
are obtained. -

Example 5;

Synthesis of N—(2, 4—diflueropheny1)—2-(3-tr1fluoramethylphenoxy)—
35 3-pyrazinecarboxamide (compound 1.002)

N-(z,4—Dif1uorophenyl)~2-(3—trif1uoromethy1phenoxy)-3—pyrazine-

carboxamide is synthesized according to the method described in
Example 6.

40 Yield 0.8 g (19%); éoloxless, crystalline solid, mp. 107-109°C

45
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Example 6: i : g
Synthesis of Nh(z 4—d1f1uoropheny1)—2-(3—n1trcphenylthlo)—6—
pyrazlnecarboxamlde (compound 1.003)

79 (11 mmol ) of a 50& Strength solution of propanephesphonic
anhydride in dlchloromethane are added to a solution of 2.8 g
{10 mmol) of 2-(3—n1tropheny1thlo)-6—pyraz1necarboxy11c acid,
3.2 g (25 mmol) of" 2, 4—d1fluoroan111ne and 3 g (30 mmol) of

10 4-methylmorpho11ne in dichloromethane at 0°C. The reaction mixture
is heated to room temperature. After 12 hours, the solvent is
distilled off under reduced pressure. The residue is taken up in
diethyl ether and the solution is extracted with 10% strength,
aqueous hydrochloric. acid, washed with distilled water and with

15 saturated, aquecus sodium bicarbonate solution, dried over
magnesium sulfate, filtered and freed from the solvent under
reduced pressure. The crude product is purified by chromatography
(silieca gel, cyclohexane/ethyl acetate 4/1 (v/v)). Yield 1.6 g
(40%); light yellow, crystalline solid, mp. 131-135°C.

20 | S | _
Further active ingredients of the general formula I have been
prepared in a corréspbhding manner by reacting the pyrazine
derivatives II with amines of the formula III using the method
described in Example q.'The resulting compounds of the general

25 formula I are summarized ih Table 17: -

Table 17:

o Rl
30 .
. R3 ' ’/I::zé}-kz
: E?N:]::K-(Cﬂé)n
~ I A -1

Il

35 YR
No., [n [Xx [¥ [& & [® |& [& “Tmp. [ €]
1.004 [0 [0 [0 (3-CFsH|H - |H |6 [3-CFiCeHs  |108-113
40 [1.005 [0 o o {2-F [4-F |6 [H |n~CeH,
1.006 |0 o] o 2-F. . Q—E E |H Cyclopropyl
1.007 [0 o |o [2-F  |4-F H |H |2,4~F,CeH, |165-167
1.008 |0 |o |o .]2-F [4-F |H |H - |3-CF.CeHs |159-161
a5 [1-009 [0 |0 |o |2-F |a-F B |H |CHiCF, 113~-115
1.010 |]1 Jo o |z2-F |[m H [B [3-CFiC¢Hs |118
1.012 [1 fo fo [2-F |[= H [B [2,4~F,CeH;y [141
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Na. n [X |y |R! R? R3 |RY RS mp. [ €]
1.012 |1 _|o |0 |z2-F |8 H |B |CHiCFs 7
1.013 {1 o Jo {2-F |H H [H |Cyclopropyl| 92-96
5
Table 18: _
RO .
10 R! - _[/
_ (GH"’]n'T_Tx '. .\N. .
15
No. a |x |y |R R? R3 |R¢ |R® mp. [ C]
1.014 [0 |s |o |H H H |H |n-C4Hp oil
1.015 jo |s [o |8 H H |H |CH,CF» 48-50
2011.016 |0 s |o |{H H H |B |2,4-F2C¢Ha |105-106
1.017 [0 [s [0 |2 |= W |H |3-CFaCeH, |84-85
1.018 |0 |s |0 . |3-cF; |H H |H |n-CeHo oil
1.015 |0 |8 [o |3-cF; |E  |E |E |cH;CF, 55-56
25 [1.020 [0 |s |o |3-cF, |B B |B |2,4-F2CeBs |95-96
1.021 [0 [s [0 |3-CFs |B |H [B |3-CFaCeB, |100-101
1.022 |0 |sO |0 |3-CFa |E . |H |H |3-CFiCeH; |oil
1.023 [0 |S0; |0 |3-CF; |B H . |B |3-CFaCeHs  |119-121
30
Table 19:
R? . 3
N
(CHal ,—¥—,, N
. . ' Y o
40 | o
No. n [x ¥ . [’RT- Rz R3 |Ré mp. ['C)
2.001 [0 [0 |0 ~|3-CFy. [ . H |4—cH; |81- 82
2.002 |0 |0 |6 |2-F  |4-F _ |® |a—cH; |98-108
45 |2.003 |0 O - |s |3-CFH |B . . |@ . |H 86-92
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The liquid actiﬁé}ingreAient: contained in the table have been
characterized by'IR and NMR spectroscopy. A selection of the most

intensive IR bands below 1600 cmrl or the characterzstlc 18
5 signals (5[ppm] 1n CDcla) are glven below ‘for these compounds.

Ne. 1.005: 1671, 1506, 1401 _1139 '
No. 1.006: 1670,.1505"1402, 1188
No. 1.014: 1528, 1511, 1171, 1128

10 No. 1.018: 1527, 1322, 1167, 1127
No. 1.022: 1333, 1323, 1126, 1098

Use Examples

15 The herbicidal aefien of the pyrazine derivatives of the
formulae I and IV could be demonstrated by greenhouse
‘experiments:

The culture vessels used were plastic flower pots containing
20 loamy sand with about 3 D% of humus as a substrate. The seeds of
the test plants were sown separately accbrdlng to species.

In the preemergence treatment the act;ve ingredients suspended

or emulsified in water were applied by means of finely distri-
25 buting nozzles directly after scwing. The vessels were lightly

sprinkler—~irrigated in order to promote germination and growth

and then covered with transparent plastic covers until the plants

had begun to grow. This covering ensures uniform germination of

the test plants, unless this has been adversely effected by the
30 active 1ngred1ents.

For the postemergence treatment, the test plants ware first grown
to a height of growth of from 3 to 15 cm, depending on the form
of growth, and only thereafter treated with the active ingred-
35 ients suspended or emulsified in water. For this purpose, the
test plants were either directly sown and grown in the same
vessels or they were first grown separately as seedlings and
transplanted into the test vessels a few days before the treat-
ment. The application rate for the postemergence treatment was
40 0.5 and 0.25 kg/ha of a.i.

The plants were kept at 10 - 25°C or 20 — 35°C, according to

speciea. The experimenﬁal period extended over from 2 to 4 weeks.

During this time, the plants were tended and their reaction to
45 the individual treatments was evaluated.
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Evaluation was based on & scale from 0 to 100. 100 means no
emergence of the plants or complete destruction of at least the
above-ground parts and 0 means no damage or normal course of

growth.

The plants used in the gr
following species:

Botanical name

Common name

Chenopodium album

lanbsquarters

|.(goosefoot)

Galium aparine

catchweed bedstraw

Sinapis alba

white mustard

Setaria viridis

‘|green foxtail

eenhouse experiments consisted of the

At an application rate of 0.25 or 0.5 kg/ha of a.i., undesirable
plants can be very effectively contrelled with the compound from
20 Example 1.002 by the postemergence or preemergence method.
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We clalm:

1. A substituted,pyﬁéz;ne_derivative.of the formula I

R2.. . .
| : R
S N
R! = 3 - T
10 - ,/’x I .
: (CHa) 5 S
where
15
X is an’ oxygen or sulfur atam or a sulfoxyl or sulfonyl
group;
n is o, ;'or';f;
2° - . . . e

R' and R? are identical or different and, independently of one
another, " are each hydrogen, C3;~Cjz—alkyl, Cx—Ci—
alkenyl, cz—cly-alkynyl or phenyl, where the phenyl
‘group may bé ‘monosubstituted or polysubstltuted by a

25 low molecular  weight radical selected from the group
consisting of alkyl, alkenyl, alkynyl, hydroxyl,
alkoxy, alkenyloxy, alkynyloxy, alkoxycarbonyl,
aminocarbonyl, mono— and dialkylamide and mono— and
diarylamido and N-alkyl-N-arylamido, where the alkyl

30 and aryl radicals may be identical or different,
halogen, halocalkyl, haloalkoxy, thio, alkylthio,
alkenylthioc, alkynylthie, haloalkylthio,.amino,
mono- and dialkylamino, N-alkyl-N-arylaminc and mono-
and diarylamino, where the alkyl and aryl radicals may

35 be identical or’ ‘different, sulfonyl- and sulfynylalkyl

and sulfonyl- and sulfynylaryl, alkoxycarbonylamlno,
cyano and nitro;

R! and .R2?, independently'af one another, are each
40 furthermore a. five—-membered or six-membered N-, O-
and/or S—-containing heterocaromatic group which may
carry one of the abovementicned low molecular weight
radicals bonded via a carbon atom, or are each
C3—Cp~cycloalkyl or an aralkyl or alkaryl group, each
45 having 1 to 6 carbon atoms in the alkyl moiety;

peIted s £CTEP@S 129 eb+ "j ._.Sﬁﬂj'U/XGZ 9y 4sud BT:81T JLE6T-NY[-CC
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Rl and R2, 1ndependently of ocne another, are each also
halogen, crcn—haloalkyl, hydroxyl, Ci~Ci;—alkoxy,
C;—cu—haloalkoxy, C,~Cjia~alkenyloxy, C;—Ci;—alkynyloxy,
thio, C1'_'C12'alky1thi°, cz-cs—alkenylthio. CZ—Cs—alkYnYl—
5 thio, C;~Cs~alkoxycarbonyl, amine or C;—C¢—mono— or
dialkyl= or mono~- or diarylamino or N-alkyl-N-arylamino,
where the alkyl and aryl radicals may be identical or
different, C;—Cs—mono— or dialkyl— or mono~ or diaryl-~
amido or N-alkyl-N-arylamido, where the alkyl and aryl
10 rad;cals may be. identlcal or different, or are each
C1—Ck-a1kylsulfonyl or c1—c5«a1kylsu1fynyl, arylsulfonyl
or arylaulfynyl ‘cyano or nitro;

R? is hydrcgen or'halogen, C3~Cyp-alkyl, C;=C;>-haloalkyl,
15 hydroxyl, C;hciz—'alkcxy, thio or C3=Cjz—alkylthic, amino
or meno— or dialkylamine or mone—~ or diarylamine or
N-alkyl-N-arylamino, each of which has 1 to 6 carbon
atoms per alkyl radical; and

20 Z is a group

| .R.‘ . 'rl-\CI-l——- /34
F‘\C+N/ - .. | '—|N—RG ]

25 Ol S Ty

N e T
. ~ R (o) . —— ’
30 Y—(CHz)p N r S

whezre Y is oxygen or sulfur, p is 2 or 3 .and RS is
hydrogen, C3~Cs4~alkyl, C;—~C¢-alkoxy, halogen or
Ci1=C4-haloalkyl;
35 :
R4 is hydrogen, C;—Cji>—alkyl, Cp~Cjs—alkenyl, C~Cjz—alkynyl
or phenyl, where the phenyl group may be
' monosubstituted or polysubstituted by a low molecular
weight radical selected from the group consisting of
40 alkyl, alkenyl, alkynyl, hydroxyl, alkoxy, alkenyloxy,
alkynyloxy, alkoxycarbenyl, aminccarbonyl, mono—- and
d:.alkylamido and mono- and diarylamido and
N—alkyJ,—N—arylam:Ldo, vwhere the alkyl and aryl radicals
may be identical or different, halogen, halcalkoxy,
45 thio, alkylthic, alkenylthio, alkynylthio,
haloalkylthio, amino, mono- and dialkylamino,
N-alkyl—-N-arylaminc and mono— and diarylamine, where

ERT-S68°S £cTeb@Es 129 eb+ SPE0 U XAZ 9Y d4SuE @1:81 L66T-NUL[-CC
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the alkyl and aryl radlcals may be identical or
different, sulfonyl— and -ulflnylalkyl and sulfonyl-
and sulf;nylaryl alkoxycarbonylamlno, cyano and nitro;

R¢ is furthermore cg-cg-cycloalkyl, Cs~Cg—cycloalkenyl
or phenyl—cr-Cg—alkyl, where the phenyl group in turn
may be monosubstituted or polysubstituted by a low
molecular weight radical as stated above;

R4 is furthermore alkaryl having 1 to 6 carbon atoms in
the alkyl mozety, or halogen, C;—Ciz—haloalkyl, Cx—Cia—
haloalkenyl cr cz-clz-haloalkynyl;

is C;—C;z—alkyl ’ Cz-C;z-alkenyl Cxr~C;>—~alkynyl or
phenyl, where the phenyl group may be monosubstituted
or polysuhstltuted by a low molecular weight radical
selected from the group consisting of alkyl, alkenyl,
alkynyl, hydroxyl, alkoxy, alkenyloxy, alkynyloxy,
alkoxycarbonyl, ‘aminocarbenyl, mono— and dialkylamido
and monc— and diarylamido and N—-alkyl-N-arylamido,
where the alkyl and aryl radicals may be identical or
different, halogen, haloalkyl, haloalkoxy, thio,
alkylthio, "alkenylthic, alkynylthio, haloalkylthio,
amino, mono- and dialkylamino, N-alkyl-N-arylamino and
mono— and diarylamino, where the alkyl and aryl
radicals may be identical or different, sulfonyl—- and
sulfynylalkyl and sulfonyl—- and sulfynylaryl,
alkoxycarbcnylam;no, cyano and nitro;

RS 1s'furthermore a five—membered or six-membered N-,
o~ and/or s—contalnlng heteroarcmatlc group which may
carty one of the’ abovementioned low molecular weight
radicals bonded via a carbon atom,

or C3-Cyg-cycloalkyl or an alkylphenyl or phenylalkyl
group, each having 1 to 6 carbon atoms in the alkyl
moiety, where the phenyl group in turn may be mono-~
substituted or polysubstituted by a low molecular
weight radical as stated above in the case of RY;

RS ig furthermore C1—Cix~haloalkyl, hydroxyl, C;—Cjz—
alkoxy R cl—-cn—haloalkoxy, C—Cizx~alkenyloxy, Cx—Ci;o—
alkynylcxy, thio, C;-Cjy-alkylthio, C,~Cpy-alkenylthio-,

,c;fcly—alkgnylth;o,.cr-cs—alkoxycarbonyl amino or

C;—C¢—mone~- ox dialkyl—. or mono- or diarylamino or

N-alkyl-N-arylamino, where the alkyl and aryl radicals
nay be identical or different, C;~Ce-mono- or dialkyl-
or mono— or diarylamido or N-alkyl~N-arylamido, where
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the alkyl and aryl radicals may be identical or
dlfferent, Ca~C¢-cycloalkyl, Ci-Cg-cycloalkyl-
c1—c4-alky1,-cs-cg—cycloalkenyl, phenyl-C;~-Cq-alkyl,
tri-Cy~Ce-alkylsilyl, €;-Cq-alkylcarbonyl-C;-Cq-alkoxy,
cl-c.-allylcarhonyl .mathylcarbonyl-C;-C4~alkexy or
'cl-c4-methylcarhony1, ‘'whera the two lastmentioned
radicals may each be substituted at the methylene group
by C;~Cs-~aminoalkyl, 1—C5—-hydroxyalkyl, C;-Cs—thiocalkyl
or cl-cs-carboxylalkyl,

R4 and R together_form a Cz;~Cg—alkylene chain which may be
interrupted by an oxygen or sulfur atom or by an amino,
C;~Cg~alkylamino or arylamino group. or may form a
Cs—Cg—alkenylene group which may be interrupted by an
oxygen or sulfur atem or by an amino, C;—Ce—alkylamino
or arylamino group:; '

with the exCeptiqh of 2-phenylthiopyrazine—2-hydrazide and 2~
phenylthiopyrazine—6-hydroxamic acid,

and with the brovisb_thaf, when X is O, nis 0 and Z is

. R )
S
—C—x_ ;

\-.\RE’

X is not bonded to the pyrazine ring in the 6~positionm, or,
when X is bonded to the pyrazine ring in the 6-position,

Rl and R2, independently of one another, are each hydrogen or
a five-membered or six-membered N-, O— and/or S—-containing
hetercaromatic: group which may carry one of the abovemen-—
tioned low molecular weight radicals bonded via a carbon
atom, or are each C3—Cg—Cycloalkyl or .an aralkyl or alkaryl
group, each having 1 to 6 carbon atoms in the alkyl meiety,
both radicals R! and R2 not simultaneously being hydrogen;

and agriculturaliy pseful:' salts .of the compound I.

A substituﬁed'yyraiine derivative of the formula I as claimed
in claim 1, where 2 is a gronp C— NR4RS.

0
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3. A substituted pyrazlne der;vative of the formula I as claimed
in claims 1 and 2, where R® and R4 aré each hydrogen.

4. A substituted pyrazine derivative of the formula I as claimed
5 in claims 1 and 2, where RS is an unsubstituted or substi-
tuted C:~Cg—alkyl or - phenyl group.

5. A substituted pyrézine derivative of the formula I as claimed
in claim 1, where Z is a group TNRFRF, R3 and R are each hy-
10 : .
- . o . o.
drogen, RS is C;—Cg-alkyl or unsubstituted or substituted phe-~
nyl and n is zero. ’

15 6. A process fof thefptépérafion of a substituted pyrazine de-
rivative of the formula I as claimed in claim 1 where Z is
C(=Y)NR4R5, wherein a pyrazine derivative of the formula II

R2
20 _
-
X 1T
(CH ¢~
C
25 | I
S Yy
where n;le !;;kl, gi_apd R3 have the meanings described in
claim 1 and A.is a nucleofugic leaving group, is reacted with
30 an amine of the formula III
RS
HN/ IIT
35 | \Rs |
whezre R* and R® have the meanings described in claim 1, in the
presence either of a base or of a coupling reagent typical
for forming an amide bond.
40 C

7. A herbicide which contains a substituted pyrazine derivative
of the formula_I as clalmed in clalm 1 and conventlonal inert
addztives. ' T

45
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8. A method for controlling undesirable plant growth, wherein

the undesirable plants or their habitat are or is treated

with a herbicidal amount of a substituted pyrazine derivative

of the formula I as claimed in claim 1. )
8. A method for controlling undesirable plant growth, wherein

the undesirable plants or their habitat are or is treated

with a herbicidal amount of a substltuted pYrazine derivative

of the formula. IV

R2 RS

R1 7 | Iv
. . X
(CH) g~ X

N CN

where n, X, Rl, R2 and R? have the meanings described in claim 1.
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