The present invention relates to a process and compos--
ition for artificially producing in plants defence
mechanisms against attack by diseases, and to measures
and substances for carrying out this process.

Plants are exposed to a great variety of microbial
influences by bacteria, viruses and fungi that parasit-
ise on the plant. '

Previous efforts in the field of plant protection have as
a rule been limited to strengthening the plant generally,
for example by cultivation and fertilisation, and to
preventing or controlling a threatened or existing
disease attack by the application of safeners having a
direct action (= microbicides).

The problem underlying the present invention is to

activate in a gentle manner the defence mechanisms latent
in a plant, so that the plant itself is able to recognise
and combat an attack by a pathogen. This process may be
termed immunisation. '
According to the éresent invention the solution to the
problem of controlling disease in plants lies in the
artificial chemical activation of the plant’s own defence
mechanisms against pathogenic microbiological influences. %
Even a single chemical application can produce in the

plant a prolonged resistance to certain pathogens lasting i
from sevéral weeks to several months. The fundamental '
difference with respect to conventional methods of con-

trolling disease therefore lies in the use of substances

which have no microbicidal action of their own, but

stimulate the plant’s capacity to defend itself against

microbial infections and which, as a result of their low

application rates, do not harm the plant itself or the

locus thereof.



The invention relates to a process for immunising plants
against attack by disease, which comprises the applica-
tion to the plant to'be protected, to parts of the plant
or to the locus thereof, of small amounts of a 7-cyano-
1,2,3-benzothiadiazole derivative or a derivative of
1,2,3-benzothiadiazole~7~carboxylic acid of the formula I
below.

\./1:>N
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In this formula:

X is hydrogen, halogeh, hydroxy, methyl, methoxy, HOOC or
MoOC;

Y is hydrogen, haiogen, SO3H, SO3M, nitro, hydroxy or
émino, M being the molar equivalent of an alkali metal or
alkaline earth metal ion that is formed from a corres-
ponding base or basic compound; and

Z is cyano or -CO-3,

A being either OH or SH, the H:of which may also have
been replaced by the molar equivalent of an inorganic or

organic cationic radical.

The X~ and Y-containing 1,2,3-benzothiadiazole-7-carbox-
ylic acid of the formula I and its salts essentidlly
constitutes the main active principle that triggers in
the plant the defence mechanism against pathogens. Also
included are the 7-cyano compounds covered by formula I
which may undergo conversion in the plant metabolism to
the corresponding 7-carboxylic acid and vice versa. It
will therefore be readily understood that the contribu-
tion to biological activity that is imparted by substit-
uent A of formula I will be of lesser importance. It will
also be understood that, despite the widely differing




structural variations of the substituent A, substan-
tially equivalent biological responses will be induced
with the compounds of formula I. However, a substituent A
should not hinder the 7-substituted 1,2,3-benzothia-
diazole molecular structure tob strongly.

Preferred substituents A are therefore cationic or any
other organic radicals having a molecular weight of less
than 600, while those of less than 400 are especially
preferred.

Alsq'preferred are compounds of formula I wherein Z:=-CN -
and X is hydrogen, halogen or methyl and Y is hydrogen or
"halogen.

An important aspect of the present invention is compounds
and corresponding crop protection products, and brocesses
for their application, based on formula I, wherein: |
X is hydrogen, halogen, hydroxy, methyl, methoxy, HOOC or-
MOOC;

Y is hydrogen, halogen,'SO3H, SOsM, nitro, hydroxy or
amino, M being the molar equivalent of an alkali metal or
alkaline earth metal ion that is formed from a corres-
-ponding base or basic compound; and

Z is cyano or —CO—A

A is UR, N(Rj)R, or UIN(=C),(R3)Ry:

M is the molar equivalent of an alkali metal or alkaline
earth metal ion that has been formed from a corresponding
base or basic compound;

U is oxygen or sulfur;

Ul is oxygen or -N(Rg)-; . .

R is hydrogen, C;—-Cgalkyl, C;-Cgalkyl that is substituted
by halogen, cyano, nitro, hydroxy, U-C,-Cjzalkyl or by
Cy-Cydialkylamino or is interrupted by the CO group,
(T)-COQH or (T)-CO0C,-Cyalkyl, C3—Cgalkenyl, halo-
substituted Cj3-Cgalkenyl, C3-Cgalkynyl, halo-substituted




O

C3-Cgalkynyl, (T)p~C3—Cgcycloalkyl, or a group selected
from the following:

__,{‘ _ i
(T) (T)p—-naphth, (T)p~Si(C1—-Cgalkyl)s,

(T)'—g—'(czt-Cu—-Qlle). ' (T)—-ﬁ(ORs)z ;  and (T),—W;
Rs

each of X2, XP and xC, independently of the others,  is

hydrogen, halogen, hydroxy, cyano, HOOC, MOOC,
C,-C3alkyl-00C, Cq,-Czalkyl, C,p-Cyalkoxy, cl—czhaloalkyl
having up to 5 halogen atoms, especially fluorine atoms;

. or X2 is C,-Cyhaloalkoxy having up to 5 halogen atoms,

nitro, dimethylamino, phenyl, phenoxy, benzyloxy,
sulfamoyloxyl and XP and XC are both hydrogen; or

X2 is phenyl, phenbxy or benzyloxy-and xP is halogen or
methyl and XC is hydrogen; or

X2, x® and X© together are 4 or 5 fluorine atoms;

nabhth is a naphthyl radical that is unsubstituted or is
substituted by halogen, methyl, methoxy or by nitro;

W is a 5~ to 7-membered saturated or unsaturated hetero-
cycle having from 1 to 3 hetero atoms from the group O, N
and S that is unsubstituted or is substituted by halogen,
trifluoromethyl, cyano, C3-Cpalkyl or by a Cp-Cpalkoxy-
carbonyl-Cy-Caalkyleneamino(imino) radical, or is a
monosaccharide radical; '

T is a bridge member -CH,-, ~CH,CH,-, -CH(CH3)-,

-CCH3 (CH3)~, —CH,CH,CHy~ or ~CH,CH,0-;

R; is hydrogen, Cy~Cgalkyl, C;-Cgalkyl interrupted by an
oxygen or sulfur atom, C;-Csalkyl substituted by halogen,

lrranslator’s note: although "sulfamoyl" appears
here in the German, it seems clear from the correspond-
ing claim and the text as a whole that "sulfamoyloxy" was
intended.



cyano, HOOC or by Cq-Cyalkyl-00C, C,-Cgalkyl interrupted
by an oxygen or sulfur atom and substituted by halogen,
cyano, HOOC or by Cq-Cyalkyl-00C, C3~Csa1kenyl,
C3~Cgalkenyl substituted by C;-Caalkyl-00C, C3-Cgalkyn-
yl, C3-Cgalkynyl substituted by C;-C3alkyl-00C, (T)p-
Cc3-Cgcycloalkyl, (T),-C3-Cgcycloalkyl substituted by
C,-C3alkyl-00C, (T)p-phenyl, or (T)p-phenyl substituted
in the phenyl moiety by halogen, hydroxy, methyl,
methoxy, CF,5, cyano, HOOC or by MOOC;

R2 is hydrogen, hydroxy, C;-Czalkyl, C;-Czalkyl substlt—
uted by cyano or by C;3-Cialkoxy, C3-Cjalkoxy, a 3- to 6-
membered'Saturated-or unsaturated heterocycle containing
O, N or S as hetero atoms;

R, and R, together with the atom to which they are bonded
are a heterocycle W;

Rg is hydrogen, cyano, Cq-Cgalkyl, 'phenyl, phenyl
substituted by halogen, hydroxy, methyl, methoxy, HOOC or
by MOOC, or a heterocycle W;

Ry is hydrogen, Cq-Cgalkyl, CONH,, CONH-CONH-C,-Csalkyl,

- ¢1-Czalkanoyl, Cj-Czalkanoyl substituted by halogen or by

Cy-Czalkoxy, Ci-Cgalkenoyl, or C3—C5a1kenoyl substituted
by halogen or by C;-Cjalkoxy;

R3 and Ry togetherZ? are a heterocycle W or a carbocyclic
ring W’;

W’ is a carbocyclic radical having from 3 to 7 ring
carbon atoms;

Rg is hydrogen or methyl;

Rg is hydrogen or .C;-Czalkyl; and

n is 0 or 1;

and in compounds of formula I the organic radical A has
a molecular weight of less than 900; and in the case
where U is oxygen or sulfur, the salts of the phyto-

- physiologically tolerable 7-carboxylic acid with primary,

2rranslator’s note: the corresponding claim has
"with the atom to which they are bonded" between
Y
"together" and "are"™ in this line.




secondary or tertiary amines or with inorganic bases are

included.

A special group of active ingredients for the process
according to the invention comprises the following
compounds of formula I, wherein: '

X is hydrogen, halogen, hydroxy, methyl, methoxy, HOOC or
MOOC;

Y is hydrogen, halogen, SO3H, SO3M, nitro, hydroxy or
amino; :

% is cyano or COA} _

A is UR, N(Rp)R, or UIN(=C),(R3)Ry: , _
M is the molar equivalent of an alkali metal or alkaline
earth metal ion that-has been formed from a corresponding
base or basic compdund;

U is oxygen or sulfur;

‘Ul is oxygen or -N(Rg)-;

R is hydrogen, C;-Cgalkyl, C3-Cgalkyl that is substituted
by halogen, cyano, nitro, hydroxy, alkoxy or by
U-Cy~Cjalkyl, (T)-COCH of (T)-CO0Cq ~Cgalkyl, Co=Cg-
alkenyl, halo-substituted C3-Cgalkenyl, C3-Cgalkynyl,
halo-substituted C3-Cgalkynyl, (T)p—-C3-Cgcycloalkyl, or a
group selected from the following:

(1) - ;?x

/ \\ e

s (T)p—naphthyl, (T)p-Si(Ci1-Cgalkyl)s,

(I)———g———(crcu—nlkyl), (T)—ﬁ(ORs)z ;o and (T)p—W;
Re _ T

. W is a 5- to 7-membered saturated or unsaturated hetero-
cycle having from 1 to 3 hetero atoms from the group O, N
and S that is unsubstituted or is substituted by halogen,
trifluoromethyl, cyano, C;-Csalkyl or by a C,-Cralkoxy-
carbonyl-Co-Cjalkyleneimino radical, or is a monosac-



charide radical:;
T is a bridge member -CHy;-, ~CH5,CHy-, -CH(CH;3)-~ or
~CCH5 (CH3 )~ :

-Rq is hydrogen, C1—05alkyl,'C1-C5alkyl interrupted by an

oxygen or sulfur atom, C3-Cgalkyl substituted by halogen,
cyano, HOOC or by C1-Cpalkyl-00C, Ci-Cgalkyl interrupted
by an oxygen or sulfur atom and substituted by halogen,
cyano, HOOC or by Cq{-Cpalkyl-00C, C3-Cgalkenyl,
c3—C5alkenyi substituted by C;-C3alkyl-00C, C;-Cgalkyn-
yl, C3-Cgalkynyl substituted by C;-C3alkyl-00C, (T),-
C3-Cgctycloalkyl, (T),~-C3-Cgcycloalkyl substituted by
C1-C3alkyl-00C, (T)p-phenyl, or (T)n-phenyl substituted
in the phenyl moiety by halogen, hydroxy, methyl,
methoxy, CF3, cyano, HOOC or by MOOC;

Ry is hydrogen,'hydroxy, Ci-Csalkyl, C;-Cialkyl substit-
uted by cyano or by C;-Czalkoxy, C;-Cjaalkoxy, a 3- to 6-
membered saturated or unsaturated heterocycle containing
O, Nor S és hetero atoms;

R; and Ry together with the atom to which they are bonded
are a heterocycle W;

R3 is hydrogen, cyano, C;3-Cgalkyl, phenyl, phenyl
subétituted by halogen, shydroxy, methyl, methoxy, HOOC or
by MOOC, or a heterocycle W; |

Ry is hydrogen, C,1-Cgalkyl, CONH,, CONH-CONH~Cj;-Csalkyl,
Cq1-Czalkanoyl, Cl—C3alkanoy1 substituted by halogen or by
Cq-C3alkoxy, Cj3-Cgalkenoyl, or Cz-Cgalkenoyl substituted
by halogen or by C;-Caalkoxy;

'R3 and R4 together with the atom to which they are bonded

are a heterocycle W or a carbocyclic ring W’;

W’ is a carbocyclic radical having from 3 to 7 ring
carbon atoms; '

R is hydrogen or methyl:

Rg is hydrogen or cl—é4alky1; and

n is 0 or 1;

and the phytophysioloQically tolerable salts of the 7~
carboxylic acids and 7-thiocarboxylic acids with primary,




secondary and tertiary amines are included.

The present invention relates also to compositions for
use against plant diseases that contain compounds of
formula I as active ingredients. The invention relates
also to the preparation of the said compositions and to
the preparation of those active ingredients which are
novel. The invention relates also to the use of the
active ingredients or the compositions for protecting
plants.against attack by phytopathogenic microorganisms,-
for example fungi, bacteria and viruses.

As mentioned above, compounds of formula I are not
microbicides in the conventional sense of having a direct
action against the pathogen but, as can be shown herein-

below, are in principle ineffective against such patho-

gens in the absence of a plant (= in vitro). When such a
direct microbicidal action does nevertheless occasionally
occur, it is generally an additional action brought about

by certain structural elements in the molecule which

superimpose such a secondary action on, but do not
replace, the existing immunising effect.

The principle causing immunising action is based essen-—
tially on the specific basic 1,2,3-benzothiadiazole

structure of formula I substituted in the 7-position by
an acid function, whilst the ability of the 1,2,3-

benzothiadiazole derivatives to penetrate the plants or
their metabolism is dependent upon the radicals defined
~under A and the salts of the 7-acid (vehicle function).

Compounds of formula I that are therefore preferred as

regards their immunising potential are those in which the i
organic radical A has a molecular weight of less than 600

and more especially a molecular weight of less than 400.

Compounds in which Z = CN are also preferred.



In a special variant, compounds of formula I preferred
for plant immunisation are those in which the substituent
Z is cyano or alternatively a radical A the molecular
weight of which constitutes from 5.0 % to 85 %, prefer-
ably from 7.8 % to 60 %, of the molecular weight of the
whole molecule of formula I.

" The application rate for such immunisation agents of
formula I is less than 1 kg of active ingredient/hectare,
préferably less than 500 g of active ingredient/heétare,
and more especially from 50 to 300 g'of.active
ingredient/hectare. '

The term "hetero atoms"™ also includes elements other than
N, O and S, for example Si or P.

Suitable cationic radicals for an M-0OC group are metals
and organic bases. Alkali metals and alkaline earth
metals are advantageous as metals, but any others may
also come into consideration. Suitable organic bases are
amines, especially having aliphatic, aromatic, arali-
phatic and/or cycloaliphatic radicals.

Halogen on its own of as a constituent of another subs-
tituent is fluorine, chlorine, bromine or iodine, prefer-
ably fluorine, chlorine or bromine. Alkyl on its own or
as a constituent of another substituent is to be under-
stood as meaning straight-chain or branched alkyl groups.
Depending upon the number of carbon atoms indicated, they.
are, for example, the following groups: methyl, ethyl and
the isomers of propyl, butyl, peﬁtyl, hexyl, heptyl or
octyl, such as, for example, isopropyl, isobutyl, tert-
bﬁtyl, sec-butyl or isopentyl.  Cycloalkyl is, for
example, cyclopropyl, cyclobutyl, cyclopentyl or cyclo-
hexyl. '
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Alkenyl is, for example, propen-1l-yl, allyl, buten-1-yl,
buten-2-yl or buten-3-yl, and chains'having several
double bonds. Alkynyl is, for example, propyn-2-yl,
butyn-1-y1, butyn42—yl, pentyn-4-yl, etc., preferably
propargyl. '

Suitable bases or compounds having basic character are
inorganic bases or base formers, such as, for example,
.hydroxides, carbonates and hydrogen carbonates of alkali
metals and alkaline earth metals, preferably LiOH, NaOH,
KOH, Mg(OH)5 or Ca(OH)5; and also NaHCO3, KHCO;, NayCOij.
and K;CO5. ‘

Heterocycles are to be understood as being, for example:
furan, tetrahydrofuran, thiophene, tetrahydropyran,
pyrrole, ‘pyrrolidine, imidazole, 1,2,4-triazole, piperi-
dine, pyridine, pyrimidine, morpholine or azacyclo-
heptane. They are especially: furan-2-yl, tetrahydro-
fﬂran—24yl, tetrahydrofuran-3~-yl, tetrahydropyran-2-yl,
1,3-dioxolan-5-yl, pyrrol-i-yl, pyrrol-2-yl, pyrrolidin-
1-yl, isoxazol-3-vl,+isoxazol-4-yl, 1,2-dithiazolin-5-y1,
imidazol-1-yl, 1,2,4-triazol-1-yl, 1,3,4-triazol-1-yl,
thiophen-2-yl, piperidin-1-yl, piperidin-4-yl, pyridin-2-
yl, pyridin-3-yl, pyridin-4-yl, pyrimidin-2-yl, pyrim-
idih—4-y1, pyrimidin-5~yl, morpholin-1-yl, azacyclo-
heptan-1-yl or benzo—l,2,3-thiadiazol—7’-y1.'

Salt-forming amines are to be regarded, for example, as
the following:

trimethylamine, triethylamine, tripropylamine, tributyl-
amine, tribenzylamine, tricyclohexylamine, triamylamine,
trihexylamine, N,N-dimethylaniline, N,N~dimethyl-
toluidine, N,N-dimethyl~p-aminopyridine, N-methylpyrrol-
idine, N-methylpiperidine, N-methylpyrrolidine, N-
methylimidazole, N-methylpyrrole, N-methylmorpholine, N~




methylhexamethyleneimine, pyridine, quinoline, a-pico-
line, B-picoline, isoquinoline, pyrimidine, acridine,
N,N,N’ ,N’-tetramethylethylenediamine, N,N,N’,N’-tetra-
ethylethylenediamine, quinoxaline, N-propyldiisopropyi-
amine, N,N-dimethylcyclohexylanine, 2,6—1utidine,'2,4—
lutidine, triethylenediamine and heterocyclic amines of
the morpholine type.

A monosaccharide radit¢al is to be understood as being,
-for eiample, glucofuranosyl, galactopyranosyl, allo-

- furanosyl or mannityl, the OH groups being free or
‘acetylated, or etherified by methyl, benzyl or by isopro-
pylidenyl. Of the radicals mentioned, the diisopropyl-
~idenyl derivatives are preferred, whilst of these in turn
the following radicals are especially preferred: diacet-
one-D-glucosidyl, 1,2,3,4-di-O-isopropylidene-D-galacto--
. pvranos-6-yl, 1,2,5,6-di~O-isopropylidene~D-mannit-3-yl,
1,2,5;6—di-0fisopropylidene-a—D—allcfuranos—3—yl, D-
qiucofuranos—B-Yl, D~galactopyranos-6-~yl, D-mannit-3-yl,
D-allofuranos-4~yl, mannopyranos-~l-yl, 2-methyl-D-
qlucosid-s-yl, 1,2;5,6—tetraacetyl—D—galactopyranos—3—yl
and 2,3,5-tribenzylribofuranos-1-yl.

As a result of their pronounced protective properties
against attack by phytopathogenic microorganisms,
preferred active ingredients are those of which the
structures carry the following substituents or combina-
tions of these substituents with one another:

X and Y are hydrogen;

Z is cyano or COA;

A is UR or ULN(=C)p(R3)Ry4;

U is oxygen;

Ul is oxygen or -N(Rg)-;

R is hydrogén, C,-Cgalkyl, Cl—cgalkyi substituted by
halogen or by Cq-Czalkoxy, C3~Cgalkenyl, halo-substituted
C3—Cgalkenyl, C3~-Cgalkynyl, halo-substituted C;3-Cgalk-
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ynyl, (T)p-C3-Cgcycloalkyl, benzyl, halogenated benzyl,
methoxybenzyl, (T)p-Si(CH3)3, (T)-P(0)(Cq-Caalkyl)CHj,
(T)-P(O)(0Cy-Cualkyl)y or the group (T)p-W;

w is a 5- to 7—membered saturated or unsaturated unsub-
stituted heterocycle having from 1 to 3 hetero atoms from
the group O, N and S, or is diacetone-D-glucosidyl:

T is a bridge member —-CH,~, -CH,CHg~, ~CH(CH3)-,

~CCH4 (CH3)= or ~CH,CH,CHy—;

R 1is hydrogen, cyano, Cq-Cgalkyl, phenyl or W;

Ry is hydrogen, Cl—céalkyl CONH2; CONH-CONH~C4 -Cjalkyl,
C1-Cjalkanoyl or Cy-Cgalkenoyl: |

R3 and R, together with the atom to which they are bonded
are W or W/;

W is a 5- to 7-membered saturated or unsaturated hetero-
cycle having from 1 to 3 hetero atoms from the group O, N
and S; |

W/ is a radical from the group:

/7 VRN N,
='\ ’ ='\ : /' and —_-o/ ! :
- — N\
nis 0 or 1. 2

A épecial gfoup of active ingrediénts having preferred
microbicidal action against phytopathogenic micro-
organisms comprises compounds having the following
substituents or combinations of these substituents with
.one another:

X and Y are hydfogen;

Z is cyano or COA; -

A is UR or UIN(=C),(R3)Ry:

U is oxygen: -

vl is oxygen or ~N(Rg)-;

R is hydrogen, C;~-Cgalkyl, Cj;-Cgalkyl substituted by
halogen or by Cj-Cjalkoxy, C3-Cgalkenyl, halo-substituted
C3-Cgalkenyl, C3-Cgalkynyl, halo-substituted C3-Cgalk-




(i}

ynyl, (T)p-C3-Cgcycloalkyl, benzyl, halogenated benzyl,
(T)n—-Si{CH3)3, (T)-P(0)(C1-Cuaalkyl)CH3, (T)-P(0)(0OCy-~
Cagalkyl), or the group (T)n-W:

W is a 5- to 7-membered saturated or unsaturated unsub-
stituted heterocycle having from 1 to 3 hetero atoms from
the group 0, N and S, or is diacetone-D~glucosidyl;

T is a bridge member -CHy5-, —-CH5,CH,-, —CH(CH3)- or

-CCH;3 (CH3 )~

Ry is hydrogen, cyano, Cy-Cgalkyl, phenyl or W:

Ry is hydrogen, C;-Cgalkyl, CONH,, CONH-CONH-C;-C3alkyl,
C1—-Cszalkanoyl or Cz-Cgalkenoyl;

'R3 and R4 together with the atom to which they are bonded

are W or wW’; .

W is a 5~ to 7-membered saturated or unsaturated hetero-
cycle having from 1 to 3 hetero atoms from the group O, N
and S;

‘W’ is a radical from the group:

N ’ N,/ =“/ P .’
N

nis 0 or 1.

Most of the compounds falling within the scope of formula
I are novel; the others are known. For example, German
Offenlegungsschrift No. 1 695 786 and French Patent
Specification No. 1 541 415 disclose some compounds in
general form as biocidal active ingredients for use in
herbicidal, insecticidal and fungicidal compositions. i
However, none of these known individual compounds falling
within the scope of formula I of the present invention is
specifically described as having fungicidal activity.
Furthermore, benzo-1,2,3-thiadiazole-7-carboxylic acid is
known from J. Chem. Soc. (C) 1971, 3997, but no details
of biological properties are given.
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The novel compounds of the present invention are defined

in the following groups:

Compounds of formula I’

? S
SN (1)
K

wherein:

X is hydrogen, haiogen, hydroxy,. methyl, methoxy, HOOC or
- MoOC; ' - . |

Y is hydrogen, halogen, SO3H, SO3M, nitro, hydroxy or
amino;

Z is cyané or COA;

A is UR, N(R;)Ry or ULN(=C)p,(R3)Ry:

M is the molar equivalent of an alkali metal or alkaline
earth metal ion that has been formed from a corresponding
base or basic compound:;

U is oxygen or sulfur;

Ulvis oxygen or -N(Rg)-;

R is hydrogen, C;-Cgalkyl, C;-Cgalkyl substituted by
halogen, cyano,:nitro, hydroxy or by U-C;-Csalkyl,
(T)-COOH or (T)-COOC,-Czalkyl, C3z-Cgalkenyl, halo-
substituted C3-c6élkenyl, C3-Cgalkynyl, halo-substituted
C3—-Cgalkynyl, (T)n—c3—68cycloalkyl, or a group selected
from the following:

a

-

(T) —./o . g .
BN, b * (T)p-naphth, (T)p-Si(C1-Cgalkyl)s,
Ie
(T)__g__(cl‘cb~dlkyl)- (T)——g(ORs)z . and (T),—W;
Re

each of X2, XP and XC, independently of the others, is
hydrogen, halogen, hydroxy, cyano, HOOC, MOOC,
Cy1-Czalkyl-00C, C;-Cualkyl, Cq-Cgalkoxy, C3-Cohaloalkyl
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having up to 5 halogen atoms, especially fluorine atoms;
or X2 is Cq-Cohaloalkoxy having up to 5 halogen atoms,
nitro, dimethylamino, phenyl, phenoxy, benzyloxy or
sulfamoyloxy and xP and X€ are both hydrogen; or

X2 is phenyl, phenoxy or benzyloxy and XP is halogen or:
methyl and X© is hydrogen; or

xa&, xb ang XC together are 4 or 5 fluorine atoms;

naphth is a naphthyl radical that is unsubstituted or is
substituted by halogen, meﬁhyl, methoxy or by nitro:;

W is a 5- to 7-membered saturated or unsaturated hetero-
‘cycle having from 1 to 3 hetero atoms from the group O, N

and S that is unsubstituted or is substituted by halogen,

trifluoromethyl, cyano, Cq~Cpalkyl or by a Cq-Cpalkoxy-
carbonyl-Cy-Cgzalkyleneimino radical, or is a mono-
saccharide radical; ' _

T is a bridge member -CH,-, —-CH;CHy-, -CH(CH3)-,
~CH,CH,CHy~ Or —CH,CH,0-; .

Ry is hydrogen, Cq-Cgalkyl, C;-Csalkyl interrupted by an
oxygen or sulfur atom, Cq-Cgalkyl substituted by halogen,
cyano, HOOC or by Cqp-Cpalkyl-00C, C;-Cgalkyl interrupted
by an oxygen or sulfur atom and substituted by halogen,
cyano, HOOC or by C;~C,palkyl-00C, Cz-Cgalkenyl, '
C3-Cralkenyl substituted by C;-C3alkyl-00C, C3-Cgalkyn—
yl, C3-Cgalkynyl substituted by C;-C3alkyl-00C, (T)np-
Cy-Cgcycloalkyl, (T)p—-C3-Cgecycloalkyl substituted by
C1-C3alkyl-00C, (T)p-phenyl or (T),-phenyl substituted
in the phenyl moiety by halogen, hydroxy, methyl, CF;,
cyano, methoxy, HOOC or .by MOOC; .

R, is hydrogen, hydroxy, C;-Cjalkyl, C3-Cjalkyl substit-
uted by cyano or by Cq-Cialkoxy, Cq-Cgalkoxy, or a 3- to
6-membered saturated or unsaturated heterocycle having O,
N or S as hetero atoms:;

Ry and Ry together with the atom to which they are
bonded are a heterocycle W; :

R3 is hydrogen, cyano, C;-Cgalkyl, phenyl, phenyl
substituted by halogen, hydroxy, methyl, methoxy, HOOC or




by MOOC, or a heterocycle W;

R4 is hydrogen, Cq-Cgalkyl, CONH,, CONH~-CONH-C,-Cjalkyl,
Cy1—-Cgalkanoyl, Cj-Czalkanoyl substituted by halogen or by
C,-Cialkoxy, C3z—-Cgalkenoyl, or Cj3-Cgalkenoyl substituted
by halogen or by C;-Cjalkoxy;

R4 and Ry together with the atom to which they are bonded
are a heterocycle W or a carbocyclic ring W’;

W! is a carbocyclic radical having from 3 to 7 ring
carbon atoms;

Rg is hydrogen or methyl;

Rg 1is hydrogen or C1-Czalkyl; and

nis 0 or 1;

1) with the. exception of the compounds:
7-cyanocbenzo-1,2,3-thiadiazole;
4-chloro-7-cyanobenzo-1,2,3~thiadiazole;
4,6—dibromo—7—cyanobenzo—1,2,3—thiadiazole;
benzo-l,2,3-thiadiazole—7-carboxy1iq acid;
benzb—l,2,3—thiadiazole—7—carboxylic acid methyl ester;
6—~chloro-7-cyanobenzo-1,2,3-thiadiazole;
6-chlorobenzo-1,2,3-thiadiazole-7-carboxylic acid; or

2)'with the proviso that if

Z is cyano, HOOC or methoxycarbonyl, each of X and VY,
independently of the other, is not hydrogen, chlorine or
bromine; or

3) with the proviso that if

Z is cyano, methoxycarbonyl, ethoxycarbonyl or HOOC, X is
not hydrogen, halogen, hydroxy, methyl or methoxy and Y
is not hydrogen, halogen, nitro or amino; or

4) with the proviso that if

Z is cyano, C;-Cyalkoxycarbonyl or HOOC, X is not hydro-
gen, halogen, hydroxy, methyl or methoxy and Y is not
hydrogen, halogen, nitro or amino.
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Compounds of formula I’ wherein Z = COA and R has a
meaning other than hydrogen and unsubstituted alkyl are
also novel. The invention relates also to those compounds
and to corresponding compositions and processes for
immunisation.

A spécial group of novel active ingredients comprises the

following compounds of formula I’ wherein:

X is hydrogen, halogen, hydroxy, methyl methoxy, HOOC or
MOOC:; . A

Y is hydrogen, halogen, SO3H, SO3M, nitro,'hydroxy or
amino;

Z is cyano or COA;

A is UR, N(Rq)R, or UIN(=C),(R3)Ry;

M is the molar equivalent of an alkali metal or alkaline
earth metal ion that has been formed from a corresponding
base or basic compound;

U is oxygen or sulfur;

ul is oxygen or -N(Rg)-;

R is hydrogen, C;-Cgalkyl, C;i-Cgalkyl that is substituted
by halogen, cyano, nitro, hydroxy, alkoxy or by
U~Cq-Cialkyl, (T)-COOH or (T)~COOCy-Csalkyl, Cy-Cg-
alkenyl, halo-substituted C3-Cgalkenyl, C3-Cgalkynyl,
halo-substituted C;3-Cgalkynyl, (T),-C3-Cgcycloalkyl, or a
group selected from the following:

_./c-—'\
(1) n N\

. (T)p-naphthyl, (T)p-Si(C;-Cgalkyl)s,

(T),-—-E——(C;-C:.—o.lkyl) . (r)—g( oés)z

R v and (T),—W;

W is a 5- to 7-membered saturated or unsaturated hetero-
cycle having from 1 to 3 hetero atoms from the group O, N
and S that is unsubstituted or is substituted by halogen,
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trifluoromethyl, cyano, C;-Cpalkyl or by a C;-Cpalkoxy-
carbonyl-Cy-Csalkyleneinino radical, or is a monosac-
charide radical;

T is a bridge member -CHy~, -CH,CHp~ or -CH(CH3)-;

Ry is hydrogen, C;-Cgalkyl, C;-Cgalkyl interrupted by an
oxygen or sulfur atom, C;-Csalkyl substituted by halogen,
~cyano, HOOC or by C;-Cpalkyl-00C, C;-Cgalkyl interrupted
by an oxygen or sulfur atom and substituted by halogen,
cyano, HOOC or by C;-Cpalkyl-00C, Cy-Cgalkenyl, C;-~Cg—
alkenyl substituted by C;~C3alkyl-00C, C;-Cgalkynyl,
Cy-Cpalkynyl substituted by C;-C3alkyl-00C, (T),—. .
C3-Cgecycloalkyl, (T),-C3-Cgeycloalkyl substituted by
C3-C3alkyl-00C, (T),~phenyl or (T),-phenyl substituted
in the phenyl moiety by halogen, hydroxy, methyl, CF,,
cyano, methoxy, HOOC or by MoocC:;

Ry is hydrogen, hydroxy, C;-Csalkyl, C;-Csalkyl substit-
uted by cyano or by Cj-Caalkoxy, C3-Czalkoxy, or a 3- to
6-membered saturated or unsaturated heterocycie contain~-
ing O, N or S as hetero atoms; '

Ry and R; together with the atom to which they are
bonded are a heterocycle W; ' '

Ry is hydrogen, cyano, C;-Cgalkyl, phenyl, phenyl
substituted by halogen, hydroxy, methyl, methoxy, HOOC or
by MOOC, or a heterocycle W; '

Ry is hydrogen, C;-Cgalkyl, CONH,, CONH-CONH-C;-Cjalkyl,
Cy-Cjalkanoyl, C;-Cjalkanoyl substituted by halogen or
by Cjy-Czalkoxy, C3-Csalkenoyl, or C3—Cgalkenoyl substit-
uted by halogen or by Cq-Cialkoxy:;

Ry and Ry togéther with the atom to which they are bonded
are a heterocycle W or a carbocyclic ring W’;

W’ is a carbocyclic radical having from 3 to 7 ring
carbon atoms; .

Rg is hydrogen or methyl;

Rg is hydrogen or C;-Cgalkyl; and

nis 0 or 1;

L
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with the exception of the compounds:
7-cyanobenzo—1,2,3—thiadiazole;
4-chloro-7~cyancbhenzo~-1,2,3-thiadiazole;

4 ,6-dibromo-7-cyanobenzo~1, 2, 3~thiadiazole;
benzo—l,2,3—thiadiaéole—7—carboxylic acid;
benzo-1,2,3~thiadiazole~7-carboxylic acid methyl ester;
6-chloro-7-cyanobenzo-1,2,3-thiadiazole;
6-ch19robenzo-1,2,3—thiadiazole—7rcarboxylic acid. -

The fbllowing compounds are preferred as active ingred-
ients because of their excellent biological activity:
Group A (known compounds) _

7—carboiy1ic acid benzo-1,2,3-thiadiazole (Comp. 1.1);
7-methoxycarbonylbenzo-1,2,3-thiadiazole (Comp. 1.2).

Group B 1 (novel compounds) _
7-ethoxycarbonylbenzo—1,2;3—thiadiazole (Comp. 1.3);
7—n—propoxycarbonylbenzo—1,2,3—thiadia;ole (Comp. 1.4);
7—isopropoxycarbony1benzo—l,2,3-thiadiazole (Comp. 1.5);
7-n-butoxycarbonylbenzo~1,2,3-thiadiazole (Coﬁp. 1.6);
7—sec-butoxycarbonylbénzo-},2,3-thiadiazole (Comp. 1.7): ¥
7—£ert-butoxycarbonylhen20-1,2,3—thiadiazole (Comp. 1.8);
7~-cyclopropylmethoxycarbonylbenzo-1,2,3~thiadiazole

{Comp. 1.28);

7-(2’-phenethoxycarbonyl)~benzo-1,2,3~thiadiazole (Comp.

1.33); | | 3
7-benzyloxycarbonylbenzo-l,2,3—thiadiazole (Comp. 1.34); ?

“7-allyloxycarbonylbenzo-1,2,3-thiadiazole (Comp. 1.44);

7—propyn—z—yloxycarbonylbenzo-l,2,3-thiadiazole; (Comp.
1.46);
2-(7-benzo—1,2,3~thiadiaéqyloxy—imino)—2—cyano~Nr(ethyl-
aminocarbonyl)—acetémide (Comp. 1.78);

sodium salt of benzo-1,2,3-thiadiazole-7-carboxylic acid
(Comp. 1.112):

potassium salt of benzo-1,2,3-thiadiazole-7-carboxylic
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acid (Comp; 1.113);

triethylammonium salt of benzo-1l,2,3-thiadiazole~7-

carboxylic acid (Comp. 1.114); ' '
7-(1-phenethoxycarbonyl)-benzo-1,2,3-thiadiazole (Comp.

1.119); |
7-(1~naphthylmethoiy¢arbonyl)—benzo—l,2,3—thiadiazole

(Comp. 1.116); |
7-(methylthiocarbonyl)-benzo-1,2,3-thiadiazole (Comp.

2.1): _

7-(ethylthiocarbonyl)—benzo-l,é,3—thiadiazole (Comp.

2.2); I o S
7-(benzylthiocafbony1)—benzo—l,2,3-thiadiazole {Conp.

2.5); : _

7-[ (dicyanomethyl)-aminocarbonyl ]-benzo-1, 2,3~thiadia~ !
zole {Comp. 3.13): .
3-[ (N-benzo-1,2,3-thiadiazol~7~-ylcarbonyl)-1,3,4~thia~ :
diazol-=2-ylamino]-2-methylpropenecarboxylic acid methyl

ester ‘(Comp. 3.28);

3-[ (N-benzo-1,2,3~-thiadiazol-7-ylcarbonyl)~-1,3,4~thia-
diazol-2~ylamino]-2-ethylpropenecarboxylic acid methyl

ester (Comp. 3.29);
1-(benzo-1,2,3-thiadiazole~7-carbonyl)-2-{a-methylpropyl- <
idene)-hydrazine (Comp. 4.2);
1-(benzo-~1,2,3~-thiadiazole~7~-carbonyl)~-2-(cyclobutyl-
idene)-hydrazine (Comp. 4.8);

1-(benzo-1,2,3~-thiadiazole-7-carbonyl)-2~(cyclopentyl-
idene)-hydrazine (Comp. 4.9); _
1-(benzo-1,2,3-thiadiazole-7~carbonyl)}-2~(cyclohexyl-
idene)-hydrazine (Comp. 4.10):
2-(benzo-1,2,3-thiadiazole-7-carbonyl)-1~-(2-sec~butyl )~
hydrazine (Comp. 5.2);
14(ben2041,2,3—thiadiazble—7—carbony1)-2—(cyclopentyl)-
hydrazine (Comp. 5.7);
i1-(benzo~1,2,3-thiadiazole~7~carbonyl)-2-(cyclohexyl)~
hydrazine (Comp. 5.8);
1-(benzo-1,2,3~thiadiazole-7-carbonyl)-2-(cycloheptyl)—-
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hydrazine (Comp. 5.9);
1-(benzo-1,2,3-thiadiazole~7~carbonyl)-1,2-diacetyl-
hydrazine (Comp. 6.7);
i-(benzo~1,2,3~-thiadiazole~7-carbonyl)}~2-phenylhydrazine
(Comp. 6.8});
1-(benzo-~1,2,3-thiadiazole-7~carbonyl)~-2-pyridin-2/~-yl-
hydrazine .(Comp. 6.9).

Group B2 (novel compounds)

7-n-pentyloxycarbonylbenzo-1,2,3-thiadiazole (Comp. 1.9);.

7~(4-methoxybenzyloxycarbonyl )-benzo-1,2,3~thiadiazole

- {Comp. 1.39);

7-(cycloheximino-oxycarbonyl)-benzo-1,2,3-thiadiazole
(Comp. 1.72):

~7-(3-hydroxy-n-propoxycarbonyl)-benzo-1,2,3-thiadiazole

(Comp. 1;79); . _
1,2,5,6-di-0O-isopropylidene~3~(7-benzo-1,2,3-thiadia~

~zoyl)—-D-glucofuranose (Comp. 1.86)}:;

7-furfuryloxycarbonylbenzo-1,2,3~-thiadiazole (Comp.
1.96); '
7-(1,2,4-triazol~1~yl)~-methoxycarbonylbenzo-1,2,3~
thiadiazole (Comp. 1.100);
7-(2-pyridylmethoxycarbonyl )~benzo-~1, 2, 3-thiadiazole

(Comp. 1.101);

-trimethyl511ylmethoxycarbonylbenzo-l,2,3-thiadiazole
(Comp. 1.103);
7-[2-(trimethylsilyl)-ethoxycarbonyl }-benzo-1,2,3~
thiadiazole (Comp. 1.104); |
7-dimethylphosphono-ethoxycarboenylbenzo-1,2,3~thia-
diazole (Comp. 1. 108),'

-cyclohexyloxycarbonylbenzo -1,2,3-thiadiazole (COmp.
1.135);
7-(l—phenethyloxycarbonyl)—benzo-l,2,3—thiadiazole'(Comp.
1.140);
7-(3-methoxybenzyl)-benzo-1,2,3-thiadiazole (Comp.
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1.144);

7-(ethylthiocarbonyl)-benzo-1,2,3~thiadiazole (Comp.
'2.2);: " |
7-(n-propylthiocarbonyl)~benzo-1,2,3-thiadiazole (Comp.
2.3); |
7-(benzylthiocarbonyl)-benzo-1,2,3~thiadiazole (Comp.
2.5); |
7-carbamoylbenzo~1,2,3-thiadiazole {Comp. 3.1);
7-N-phenylcarbamoylbenzo-1,2,3~thiadiazole (Comp. 3.6);
N-(?—ben20-1,2,3-thiadiazoyl)~glycine_(Comp. 3.9)¢
7-(N-diallylcarbamoyl)-benzo-1,2,3-thiadiazole. (Comp.
3.26); . ' o
6—fluoro—7-methdxycarbonylbenzo-l,2,3—thiadiazole {Comp.
7.6);: '
6~fluoro-7~carboxybenzo-1,2,3-thiadiazole (Comp. 7.8);
5-fluoro~7-benzyloxycarbonylbenzo-1,2,3~-thiadiazole
(Comp. 7.52);

5-fluoro-7-carboxybenzo-1,2,3-thiadiazole (Comp. 7.59);
5-fluoro-7-ethoxycarbonylbenzo-1,2,3~thiadiazole (Comp.
7.61). '

Investigations into the. immunisation of plants for
protection against diseases have recently been published
in the literature (for example T. Kosuge et al., Plant-
Microbe Interactions, S. Gianinazzi, Chapter 13, Mac-
Millan, New York 1984; Pesticides, March 1985, pages 14,
15, A.N. Mukhopadhyay et al.).

Surprisingly, it has now been found that the compounds of
formula I, used in accordance with the invention, prevent
healthy plants from being attacked by harmful micro-
organisms from the outset and thus protect the plants
from the damage caused by such an attack. The great
advantage of the précess of treating plants according to
the invention lies in the fact that instead of chemical

substances acting directly on the plant-destructive
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microorganisms, the plant’s own biological defehce system
is activated and stimulated before the plant is attacked,
so that it can be ensured that the treated plants remain
.healthy by virtue of their own resources without anj
further direct use of microbicidal substances during the
vegetative period. It is therefore especially character-
istic of compounds of formula I that when they are used
at environmentally safe épplication rates they do not act
directly on the harmful organisms, but instead have an:
action immunising healthy plants against plant diseases.
-In this connection it was not possible to detect any
direct action against members of the most important
groups of fungi {for example Fungi imperfecti, Oomyc-
etes). Accordingly, the use of the compounds of formula
I according to the invention avoids disadvantageous side-
effects,'which otherwise are to be observed to a greater
or lesser extent in the case of the direct control of
parasites on plants by means of chemical substances, and
this has the advantageous result that the growth of the
plants is completely undisturbed. Furthermore, in the
case of some of the novel compounds falling within the
scope of formula I’, a-microbicidal, especially phyto-
fungicidal, activity can occur in addition to and
independently of the plant-immunising activity.

The mode of action of the compounds of formula I that
underlies the invention has at.the same time the aim of
generally increasing the capacity of the treated plants
to defend themselves, so that a general antimicrobial
resistance to a broad spectrum of harmful micrcorganisms
is thereby attained. The method according to the inven-
tion is therefore particularly suitable for practical

- uses. The systemic activity inherent in the compounds of
formula I means that the protective action extends also
to the parts of the treated plants that grow later.



The immunising process according to the invention is
effective against phytopathogenic fungi belonging to the
following classes: Fungi imperfecti (e.g. Botrytis,
Helminthosporium, Fusarium, Septoria, Cercospora and
Alternaria); Basidiomycetes (e.g. the genera Hemileia,
Rhizoctonia, Puccinia); and Ascomycetes (e.g. Venturia,
Podosphaera, Erysiphe, Monilinia, Uncinula).

The immunising process can be used espeéially advan-
tageously against the following harmful organisms: fungi,
for example Oomycetes (for example Plasmopara viticola,
Phytophthora infestans), Fungi imperfecti (for example
Colletotrichum lagenarium, Piricularia oryzae, Cercospora
nicotinae), Ascomycetes (for example Venturia inaegqual-
is); bacteria, for example pseudomonads (Pseudomonas
lachrymans, Pseudoménas tomato, Pseudomonas tabaci):
xanthomonads {for example Xanthomonas oryzae, Xanthomonas
vesicatoria), Erwinia (for example Erwinia amylovora):
and viruses, for example the tobacco mosaic virus.

The method according to the invention can be used for the
protection of plants from different crops of useful
plants. '

Within the scope of this invention the areas of indica-~
tion disclosed herein apply e.g. to the following

species of plants:

cereals (wheat, barley, rye, oats, rice, sorghum and
related.crops), beet (sugar beet and fodder beet), pomes,
drupes and soft fruit (apples, pears, plums, peaches,
almonds, cherries, strawberries, raspberries and black-
berries), leguminous plants (beans, lentils, peas,'sdy—
beans), oil plants (rape, mustard, poppy, oclives, sun-
flowers, coconut, castor oil plants, cocoa beans, ground-
nuts), cucumber plants (pumpkin, cucumber, melons), fibre

plants (cotton, flax, hemp, jute), citrus fruit (oranges,
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lemons, grapefruit, mandarins), vegetables (spinach,
lettuce, asparagus, cabbages, carrots, onions, tomatoes,
potatoes, paprika), lauraceae (avocados, cinnamon,
camphor), or plants such as maize, tobacco, nuts, coffee,
'sugar cane, tea, vines, hops, bananas and natural rubber

plants, as well as ornamentals (flowers, shrubs, decid~
uous trees and conifers).

This list does not constitute a limitation.

The following plants are to be regarded as being partic-.
ularly suitable target crops for the use of the process
according to the invention: cucumbers, tobacco, vines, .

rice, cereals (for example wheat), pears, pepper,
potatoes, tomatoes and apples.

The compounds of fbrmula I can be prepared by the
following processes:

1. compounds of formula Ia

?OUR
. S -

s /N (Ia)
X >~
Y/\\/~\(/ .
in which‘R, X, Y and U have the meanings given under
formula I, are prepared by reacting:

1.1 compounds of formula IT

- go-L'
./'\./S

X4 ] > (1o
v AN

in which L’ is a leaving group, for example halogen, O-
acyl, for example the acyl radical belonging to the



.symmetric anhydride of acid Ib, or 1-imidazolyl3,
with c§mpounds of formula III

RUH (IIL)
a) in an excess of the reactant RUH or

b) in the presence of an organic base either with or .
without 4-dialkylaminopyridine as catalyst in inert
solvents or

c) in the presence of an inorganic base,

the reaction in each case being carried out in a tempera-
ture range of from -10° to 180°C, preferably from 0° to
100°C; or '

1.2 compounds of formula Ib

OOH
? S

SN
= ’;“f\‘/!\n>" (Ib)

with compounds of formula III in excess or in an inert
solvent in the presence of an acid, such as sulfuric
acid, hydrochloric acid, p-toluenesulfonic acid or boron
trifluoride/diethyl ether complex, or in the presence of
dicyclohexylcarbodiimide at a temperature of from -10° to
180°C, preferably from 0° to 140°C; and

2. compounds of formula Ic

37ranslator’s note: although "imidazoyl" appears
here in the German, it seems clear from the corresponding
claim and the text as a whole that “imidazolyl"™ was
intended.

4




SN/ .
o S _\\N (Ic)
¢

in which the symbeols Rq, Rz; X and Y have the meanings
given under formula I, are prepared by reacting: -

2.1 compounds of formula II with compounds of formula IV

R, '
HN/ : : (IV)
R,

a) in an excess of the reactant HN(Rj)Ry or
b)-in the presence of an organic base either with or

without 4-dialkylaminopyridine as catalyst in inert
solvents or o

- . ¢) in the presence of an inorganic base,

the reaction in each case being carried out in a tempera-
ture range of from -10° to 160°C, preferably from 0° to
100°C; and -

]

3. compounds of formula Id
: ?QA'

. S
SN

o >« (1d),
YN

in which Af is the radical,UlN(=C)n(R3)R4 and X, Y, R3,
Ra. Rg and n have the meanings given under formula I, are
prepared by: '

3.1 reacting compounds of formula Ie

s S (Ie)
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in which %’ is a group COOH, COCl, COOAlkl or an acyloxy-
carbonyl radical, for example

00—-CO~
? S

\ d \\N
r
Y/'\/

benzoyloxycarbonyl or &dcetoxycarbonyl, in which Alk! is
C3-Cqalkyl, in the presence of a base, with hydrazine
derivatives of formula V or VI

Hgi(:: | (V) | .ox; H§:N=C<:3 - (VI)
[

in an inert solvent at a temperature of from ~10° to

180°C, preferably from 0° to 100°C; or

3.2 reacting compounds of formula Ie stepwise first with
hydrazine, and then reacting the resulting hydrazine
compounds

3.2.1 with the alkylating agent R3-L or Ry~L in which L |
is a leaving group, in an inert solvent at a temperature
- of from 0° to 160°C, preferably from 20° to 120°C; or

3.2.2 with an aldehyde or ketone of formula R3(R4)C=0 in
which R; and R4 have the meanings given under formula I,
with or without the addition of an organic or inorganic

acid, at a temperature of from -10° to 150°C, preferably
from 20° to 100°C, and subsequently, if desireaq,

3.2.3 with an alkylating agent L~Rg in which L is a

-leaving group, in the presence of a strong base in an

inert solvent at a temperature of from -80° to 120°C,
preferably from -40° to 80°C; or, if desired,
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3.2.4 a) hydrogenating the hydrazone derivatives prepared
under (3.2.1) with hydrogen at a pressure of from 1 to
30xlp5 Pa in the presence of a catalyst in admixture with

activated carbon in an inert solvent at a temperature of
from 0° to 100°C, or

3.2.4 b) treating the hydrazone derivatives prepared
under (3.2.1) with a' complex metal hydride, for example
sodium cyancborohydride, ‘in an inert solvent at a

temperature of from -10° to 80°C, preferably from 0° to
50°C; and

4. compounds of formula If

?N

NN
:;?\ /!\>' (If) ’

in which the symbols X and Y have-the meanings given
under formula I, dre prepared by

treating compounds of formula Ig [prepared acbording to
process (2)] - (ONH.

SN |
X+ |
{'\/‘\~> . )

with a dehydrating agent in an inert solvent or without a
solvent at a temperature of from -10° to 250°C, suitable
dehydrating agents being:

»

a) trifluorocacetic acid anhydride in the presence of a
base, for example pyridine, in an inert solvent, for
example tetrahydrofuran or dioxane, at a temperature of
from ~10° to 40°C; or

b) chlorosulfonyl isocyanate in an inert solvent, for

example tetrahydrofuran, at a temperature of from 0° to



65°C, with subsequent treatment with dimethylformamide
(see Org. Synth. 50, 18 or Chem. Ber. 100, 2719); or

c) phosphorus pentoxide with or without an inert solvent,
for example 1,2-dichloroethane, xylene or chlorobenzene,
optionally in a bomb tube under elevated pressure, at
from 50° to 250°C (see Fieser, Reagents for Organic
Synthesis 1, 871);

5.1 compounds of formula IL!
3 COON=C(R3)Ru,
7 ./S
X4

NS \N> (1)

in which R3, R4, X and Y have the meanings given under
formula I, are prepared by reacting oxime derivatives of
formula

HO-N=C(R;)Ry

with activated acid derivatives of formula

COAKS
= ./'\./S

< L .

in which AXS is a halogen, an O-acyl, for example the O-
acyl radical of the free acid of the formula above,
acetoxy or benzoyloxy, or l-imidazolyl, in an inert
solvent and a base at from -20°C to 120°C, preferably
from 0° to 50°C, or by reacting the free acid (= Ib) in
the presence of dicyclohexylcarbodiimide'under the same

conditions (Lit. Ber. 83, 186 (1950); Houben-Weyl ES5,
page 773: '

5.2 compounds of formula IL2
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?OCN(RJ)Ru

2N /S

X—H-i

\
Y/'\/ \N> - (1L2)

in which R3, Ry, X and Y have the meanings given under
- formula I, are prepared by reduction of compounds of

formula 1Ll
COON=C(R3) R

S
\i/ \\N _
.\N//

a) with a silane, for example triethylsilane, in the

./.
X

v

(1Ll

A N

presence of an acid, for example trifluoroacetic acid, at
from 0° to 80°C, or

b) with sodium cyanoborchydride in the presence of an
organic acid, for example acetic acid, at from 0° to
80°C, or

¢) by catalytic methéds,'for example with Pt/H,.

In a special synthesis method, compounds of formula {;2 |
in which Ry and R, are hydrogen are prepared by reacting :
an acid halide or an acid anhydride of an acid of formula |

Ib .
?OOH

A Y
X ] (Ib)
v 7
with N,O~bis—trimethylsilylhydroxylamine in the presence

of a base, for example butyllithium,. in an inert solvent
at from -80° to 60°C, preferably from -50° to 50°C.

The 7-carboxylic acid esters described in the above
formulae in which U is oxygen and R has the meanings

given under formula I, provided they are not radicals g
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that contain OH groups or silicon- or phosphorus-contain-
ing groups, can be converted into one another according

to transesterification methods described in the litera-
ture.

The precursor compounds of formulae Ib, Ie and II can be
prepared according to known methods, for example within
the scope of the following synthesis:

7" 3
a
. . S.-
7\ A I\ E
X'—f i : . x'-q.- T
‘ ° _ a. NN
(VIII®) reduction (x2) |

r. -%a

1

l

o

\ / - .
X'— i \\ o N
1

%

‘l

l

|

|

N\ SE
X' —+
N diazotisation N/[
v N7 \NHZ 3 Y,/ \ / AN
(X123) - (TidY
|
in which =

Y’ is hydrogen, halogen, SO3H, SO3M or hydroxy:

X’ is hydrogen, halogen, methyl, methoxy or COOH;

B2 is a readily removable group, for example hydrogen or
€1—-C4alkyl, for example methyl, ethyl or isopropyl, or
benzyl;

L is halogen or nitro;

%z is a group COOH or COOC;-Cgalkyl.

If 22 is a free acid group'(-COOH); this group can be
converted using customary methods into an ester group,
for example the methyl ester, into an acid halide, for
example the acid chloride, or into the symmetric or a

mixed acid anhydride, for example with the acetyl or
benzoyl radical.
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In a parallel method of synthesis there are prepared
those compounds of formula I represented by formula 1’k

b
s
Z \./\N (1+oy,
X't 1 y,
v’ NN
in which 2ZP has the meanings of % given under formula I
provided they are not radicals that contain primary amino
.or secondary amino groups, UH or nitro groups, _
Si(C3-Cgalkyl)y or phosphorus—containing groups, and X’
and Y’ have the meanings given above under formula IiZ,

b _ b
-? . ' | f S-E°
7 \_/L : SN/
X'— | EP-sH X'—+ i
\ . .
v N7 o, | —_— A X
(VIIIb) reduction (Xb) J
Vg
b
$ b 2
. S-E
. o/ \0 /.\ 5 '
N diazotisati .
) _ azotisation .
Y'/ \./ \NHZ A, Y'/ \./
(xIby (1)

. in which EP is a readily removable group, for example
hydrogen, Cq-Cjgalkyl, for example methyl, ethyl,
isopropyl, n-dodecyl, or benzyl or acyl, for example
acetyl or the sulfonic acid radical (-SO3H-) or cyano, or
as part of a disulfide bridge, is a second radical

b
f
X
‘—S—ﬁ *:-—X . ,
N N Ny

and L has the meaning given under formula VIIIZ.
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Furthermore, compounds of formula Ik

SN

X'~ >~' (1K)
AW 4

can be prepared according to a special process (C) by

diazotisation of a compound of formula XI’

TR K W (29

in which X/, EP and 2P have the meanings given above
‘under formula XI’, in an acidic medium with a nitrite
compound at from -40° to 30°C, and in the same reaction
vessel or in a second reaction vessel treatment with a
reducing agent at from ~-40° to 80°C, preférably at from
_ -30° to 30°C, it being possible to add the reducing

agént before, after or at the same time as the nitrite
compound .

In a special form of process (C), zP in the ébove;
formulae XI’ and Ik is an acid ester (COOR®), X’ is
hydrogen and R? has the same meanings as R with the
exception of radicals contaihing UH or nitro groups and

of silicon- or phosphorus-containing radicals, compounds
of formula

?oona

ﬁ/.\i/5:>u
NN

being prepared by diazotisation of a compbund of formula



goop.a

../c\./s_.z
]

I
HZN/ \°/ \‘Hz

b

in an acidic medium with a nitrite compound at a tempera-
ture of from -20° to 30°C, and in the same reaction
vessel reduction at a temperature of from -20° to 80°C,
preferably from 20° to 30°C, it being possible to add the
reducing agent beforé, after or at the same time as the
nitrite compound. .

Using a further special process it is possible.to.prepare
compounds of formula Ik’ '

b
? S '
“ \./ > '
X' 1 _ K’
Hai.\'/ \N/ (s

by diazotisation of a compound of férmula XI’
;‘?
/-\./s-zb
X'-—f it (X17),
i HzN/ \'/ \NHz
in which X’, EP and zZP have the meanings given above

under formula XI’, in an acidic medium with a nitrite
compound at from -40° to 30°C, and

Ay

a) reaction of the diazonium salt with a copper halide at
a temperature of from -30° to 180°C, or

b) if Hal is fluorine, treatment of the diazonium salt
with hydrofluoric acid or tetrafluoroboric acid, option-
allyﬁin the presence of copper fluoride salts (Lit.
Houben-Weyl, 5/3, 216).

-In process (C) described above, the acidic reaction
medium used may be an agueous dilution of an inorganic
acid, such as, for example, a hydrohalic acid, phosphoric

acid, sulfuric acid or hydrofluoroboric acid; it is,



however, also possible to use suitable organic acids, to
which inert organic solvents, for example tetrahydrofuran
or dioxane, may be added. Suitable nitrites are both
inorganic nitrite compouﬁds, for example the alkali metal
and alkaline earth metal salts, and organic nitrite
. compounds,'for.example alkyl nitrites. Reducing agents
may be, for example, alcohols, for example ethanol, or
hypophosporoué acid, metallic copper or trialkylsilanes,
for example triéthylsilane, and ferrocyanides or ferro-
cenes, for example deéamethylferroéene. The reduction
.step can also, if desired, be carried out in the presence
of further additives, for example crown. ethers or
polyethylene glycol.

The described method (C) is a novel process of a chemi-
cally unique nature with which it is possible to obtain
fused thiadiazole compounds in an advantageous manner.

The synthesis of the précursors of compound XI’
?a(zb) a,. b
AN SS=ET(ED)
. X'— s (XI1)
| 1N N i,
is carried out by reacting compounds of formulae VIII’,
VIII®" and IX |

a | oLt 7
AN AN AN
X —l" | . X'—!' |.| . X' —|' “
OzN/ \ d \NOz OzN/ \'/ \NOz : N/ \ / \NOz
(VIII®) (VITI") (IX),

in which formulae the substituents have the following
meanings: _ '

X’ is hydrogen, halogen, methyl, methoxy or COCH;

B2 is a readily removable group, for example hydrogen,
Cl—C4alkyi,.for example methyl, ethyl or isopropyl, or
benzyl;
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EP is a readily removable group, for example hydrogen,
C1-Cjealkyl, for example methyl, ethyl, isopropyl, n-
dodecyl, or Benzyl or acyl, for example acetyl or the
sulfonic écid'radical (-SO3H-) or cyano or, as part of a
disulfide bridge, is a second radical

b
!
e ”\
o
1N N Ny, g

'L is halogen or nitro; _

L’ is a 1eaving group, for example halogen, O-acyl, for
example the acyl radical belohging to the symmetric
anhydride of the acid Ib, or 1l-imidazoyl:;

z2 is a group COOH or COO0Cq-Cualkyl;

7P has the meanings of 2 given under formula I provided
they are not radicals that contain primary or secondary
-amino groups, nitro or UH groups, Si(cl-cgalkyl)3 or
phosphorué—céntaining groups;

with compounds of the formulae HS-E2 or HS-EP in the
presence of a base, for example an alkali metal carbonate
(for example Na,CO3 or K,CO3) or an alkaline earth metal
‘carbonate (for example MgCO;), alkanolates (for example
sodium alcoholates or potassium tert-butoxide), or
alkali metal hydrides (for example sodium hydride), in an
inert, preferably dipolar aprotic solvent (for example
dimethyl sulfoxide, dimethylformamide, hexamethyl-
phosphoric acid triamide, N-methylpyrrolidone, aceto-
nitrile, dioxane or tetrahydrofuran) at a temperature of
from -10° to 120°cC, preferably from 0° to 60°c,.to form
conpounds of formula X’

; (z )
\ /S-E (E )

x'—

0 N7 o, , (x*)

N,
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which are converted into the compounds of formula XI’

a(zb) a, b
X'—+ 0

Ho N Ny

by either catalytic or metallic reduction.

(X1')

For the catalytic reduction it is possible to use, for
example, Raney nickel and palladium, platinum or rhodium
- catalysts; the reduction can be carried out under normal
pressure or slightly elevated pressure at a temperature
.of from 0° to 150°C. Suitable solvehts are, for example,
tetrahydrofuran or dioxane.

For the metallic reduction it is possible to use, for
example, iron/hydrochloric acid, iron/acetic acid, tin/-
hydrochloric acid, zinc/hydrochloric acid, zinc/acetic
acid, copper/formic acid.

Further suitable reducing agents are tin(II) chloride/-
hydrochloric acid, nickel/hydrazine, titanium trichlor-
ide, alkali metal sulfides or sodium dithionite. The
reduction can be carried out at a temperature of from 0°
to 120°C, and water or alcohols, for example methanol,

ethanol, n-propanol or isopropanol, can be used as
solvents.

Furthermore, if Z2 is the acid function (-COOH), it is
possible to prepare special derivatives of formula IX in
which zP is a radical —COUR’-, -CON(R;)R, or
~CON(Rg)N(R3)Rq, by

a) reacting, in a known manner, the derivative of formula
VIII® (Y’ = NO,) synthesised first, with an alcohol of
formula HUR’ or an amine of formula HN(R;)R, or with a



hydrazide of formula HN(Rg)N(R3)R, in the presence of a
suitable base, optionally catalysed by the addition of
dimethylaminopyridine, in an inert solvent at a tempera-
ture of from -20° to 170°C, preferably from 0° to 110°C,
or

b) reacting a compound of formula VIII’ (2@ = COOH) in
the presence of dicyclohexylcarbodiimide with an alcohol
of formula HUR’ or with an amine of the formula HN(R;)R;
or with a hydrazide of formula HN(Rg5)N(R3)Rs in an inert
solvent at a temperature of from 0° .to 120°C, preferably
from 10° to 80°C.

The meanings of the radicals R; to Rg and the symbol U
have already been described in the text above and R’/ has
the same meaning as R with the. exception of the radicals
(T)-P(0)(ORg)~(C1~Cgalkyl), (T)-PO(ORg)z and
(TYp-Si(Cy~Cgalkyl)s. |

. The compounds of formula X’ are known or can be -prepared
according to processes known in the literature. Some of
these derivatives can be prepared in accordance with a
‘special process as follows:

Compounds of formula ?OOH
- L

4

SN,/
X'—#

X
OzN/ \'/ \02

are first reacted in the presence of 2 equivalents of a
base, for example an alkali metal carbonate (for example
Na,CO5 or'K2c03) or an alkaline earth metal carbonate
(for example MgCO3) or a metal hydride (for example NaH
or LiH), with a compound of formula HS-E® or HS-EP in an
inert, preferably dipolar aprotic solvent, for example
dimethyl sulfoxide, dimethylformamide, hexamethyl-




phosphonic acid triamide or N-methylpyrrolidone, and the
resulting derivative is esterified with an alkylating
agent R2-L" in which L" is a leaving group, for exanple
halogen, preferably iodine, or -0SO,R2® in which R2-L" can
be, for example, dimethyl sulfate:

a
(EOOR b

a
' ./\/s-z (E™)
X'—#

0.7 N7 Mo,

In the above formulae, RZ is én aliphatic or araliphatic
- radical defined under R for formula I and the radicals L, .
S-E3, s-EP and X’ have the meanings given under formulae
VIII’, VIII" and IX. '

'~ In the processes described above, unless indicated
otherwise bases are to be understood as being both
inorganic and organic bases. These include, as inorganic
bases, for example, hydroxides, hydrogen carbonates, '
carbonates and hydrides of lithium, sodium, potassium,
calcium and baridm, and alkali metal amides, for example
NaNH, or alkyllithium compounds, for example n-butyl-
lithium. Examples of organic bases that may be mentioned
are: amines, especially tertiary amines, for example tri-
methylamine, triethylamine, tripropylamine, tributyl-
amine, tribenzylamine, tricyclohexylamine, triamylamine,
trihexylamine, N,N-dimethylaniline, N,N-dimethyl~-
toluidine, N,N—dimethyl-p—aminopyridine, N-methylpyrrol-
idine, N-methylpiperidine, N-methylpyrrolidine, N-
methylimidazole, N-methylpyrrole, N-methylmorpholine, N-
‘methylhexamethyleneimine, pyridine, quinoline, e-pico-
line, B-picoline, isoquinoline, pyrimidine, acridine,
N,N,N’ ,N‘-tetramethylethylenediamine, N,N,N’,N’~tetra~
ethylethylenediamine, guinoxaline, N-propyldiisopropyl-
amine, N,N-dimethylcyclohexylamine, 2,6-lutidine, 2,4-
lutidine or triethylenediamine.




Examples of inert solvents that may be used in accordance

with the particular reaction conditions are:

halogenated hydrocarbons, especially chlorinated hydro-
carbons, for example tetrachloroethylene, tetrachloro-
ethane, dichloropropane, methylene chloride, dichloro-
butane, chloroform, chloronaphthaiene, dichloronaph-
thalene, carbon tetrachloride, trichloroethane, tri-
chloroethylene, pentachloroethane, difluorobenzene, 1,2-
dichloroethane, 1,l-dichloroethane, 1,2~cis-dichloro-
ethylene, chlorobenzene, fluorobenzene, bromcbenzene,
iodobenzene, dichlorobenzene, dibromobenzene, chloro-
toluene, trichlorobenzene; ethers, for example ethyl
propyl ether, methyl tert-butyl ether, n-butyl ethyl
ether, di-n-butyl ether, diisobutyl ether, diiscamyl
ether, diisopropyl ether, anisole, phenetol, cyclohexyl
methyl ether, diethyl ether, ethylene glycol dimethyl
ether, tetrahydrofuran, dioxane, thioanisole, dichloro-
diethyl ether, methylcellosolve; alcohols, for example
methaﬁol, ethanol, n-propanol, isopropanol, n-butanol,
isobutanol; nitrohydrocarbons, for example nitromethane,
nitroethane, nitrobenzene, chloronitrobenzene, o-nitro-

| toluene; nitriles, for'example acetonitrile, butyro-
nitrile, iscbutyronitrile, benzonitrile, m-chlorobenzo-
nitrile; aliphatic or cycloaliphatic hydrocarbons, for
example heptane, pinane, nonane, cymol, petroleum'
fractions within a boiling point range of from 70° to
190°C, cyclohexane, methylcyclohexane, decalin, petroleum
ether, hexane, ligroin, trimethylpentane, trimethylpen-
tane, 2,3,3-trimethylpentane, octane; esters, for example
ethyl acetate, acetoacetic acid esters, isobutyl acetate;
amides, for example formamide, methylformamide, dimethyl-
formamide; ketones, such as acetone, methyl ethyl ketone,
and optionally alsc water. Mixtures of the mentioned

solvents and diluents are also suitable.




(:D.

The preparation methods described above, where they are
not novel, are based on known synthesis methods that can
be found in the following literature:

The Chemistry of Heterocyclic Compounds with Nitrogen and
Sulfur or Nitrogen, Sulfur and Oxygen, Interscience
Publ., New York 1952; P. Kirby et al., J. Chem. Soc. (C)
321 (1967) and 2250 (1970) and 3994 (1971); FR-PS 1 541
415; J. Org. Chem. 27, 4675 (1962); German Offenlegungs-—-
schriften Nos. 2 400 887 and 2 504 383; SU-PS 400 574
[Chem. Abstr. 80(9)47661 h]l; Org. Synth. Coll. Vol. I,
125; Tetrahedr. 21, 663 (1965).

The compounds of formulae X, X/, XI and XI’ are novel
substances, whilst some of the compounds of formulae
VIII, VIII’ and IX are novel. The novel compounds form

‘part of the present invention.

The plant-protective compositions used within the scope
of the invention which comprise compounds of formula I as

active ingredients are likewise to be regarded as forming
part of the invention.

The compounds of formula I are normally applied in the
form of compositions and can be applied to the plant or
to the locus thereof, simultaneously or in succession,
with further compounds. These further compounds can be
fertilisers or micronutrient donors or other preparations
that influence plant growth. They can, however, also be

selective herbicides, insecticides, fungicides, bacter-

icides, nematicides, molluscicides or mixtures of several
of these preparations, if desired together with further
carriers, surfactants or application—-promoting adjuvants
customarily employed in formulation technology.
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Suitable carriers and adjuvants can be solid or liquid
and correspond to the substances expediently employed in
formulation technology, e.g. natural or regenerated
‘mineral substances, solvents, dispersants, wetting
agents, tackifiers, thickeners, binders or fertilisers.

A preferred method of applying a compound of formula I,
or an agrochemical composition which comprises at least
one of said compounds, is foliar application. However,
the compounds of formula I can also penetrate the plant
through the roots via the soil (systemic action) if the
locus of the plant is impregnated with a liguid formu-
lation, or if the compounds are applied in solid form to
the soil, e.g.. in granular form (soil application). The
compounds of formula I may, however, alsoc be applied to
seeds (coating) by impregnating the seeds either with a
liguid formulation comprising the.active ingredient, or
coating them with a solid formulation (dressing).
Furthermore, in special cases other nethods of applica-
tion may be possible, for example the specific treatment
of the plant stem or buds.

The compounds of formula ‘I are used in unmodified form

ER

or, preferably, together with the excipients convention- w
ally employed in formulation technology, and are for this

purpose formulated in known manner e.g. into emulsifiable
concenﬁrates, coatable pastes, directly sprayable or

dilutable solutions, dilute emulsions, wettable powders,

soluble powders,'dusts, granules,.and.also4 encapsula-

tions in e.g. polymer substances. As with the nature of i
the compositions, the methods of application, such as

spraying, atomising, dusting, scattering, coating or

4pranslator’s note: Although "durch" (through)
appears here in the German text it seems that there has
been a clerical error and that it should read %auch®
(also).



pouring, are chosen in accordance with the intended
objectives and the prevailing circumstances. Advantage-
ous rates of application are normally from 50 g to S kg
of active ingredient {(a.i.) per hectare, preferably from

100 g to 2 kg a.i./ha, most preferably from 100 g to
600 g a.i./ha.

The formulétions, i.e. the compositions, preparations or
mixtures comprising the compound (active ingredient) of
formula I and, where appropriate, a solid or liguid
adjuvant, are prepared by homogeneously mixing and/oxr
grinding the active ingredients with extenders, e.g.
solvents, solid carriers and, where appropriate, surface-
active compounds (surfactants).

Suitable solvents are: aromatic hydrocarbons, preferably
the fractions containing 8 to 12 carbon atoms, e.qg.

R xyléne mixtures or substituted naphthalenes, phthalates
such as dibutyl phthalate or dioctyl phthalate, aliphatic
hydrocarbons such as cyclochexane or paraffins, alcohols
and glycols and their ethers and esters, such as ethanol,
ethylene glycol, ethylene glycel monomethyl or moncethyl
ether, ketones such as cyclohexanone, strongly polar
solvents such as N-methyl-2-pyrrolidone, dimethyl
sulfoxide or dimethylformamide, as well as vegetable oils
or epoxidised vegetable oils, such as epoxidised coconut
0oil or soybean oil; or water.

The solid carriers used e.g. for dusts and dispersible
powders, are normally natural mineral fillers such as
calcite, talcum, kaolin, montmorillonite or attapulgite.
In order to improve the physical properties it is also
possible to add highly dispersed silicic acid or highly
dispersed absorbent polymers. Suitable granulated
adsorptive carriers are porous types, for example pumice,

broken brick, sepiolite or bentonite; and suitable
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nonsorbent carriers are, for example, calcite or sand. In
addition, a great number of pregranulated materials of
inorganic or organic nature can be used, e.g. especially
dolomite or pulverised plant residues. Particularly
advantageous application-promoting adjuvants are also
~natural (animal or vegetable) or synthetic phospholipids
of the series of the cephalins and lecithins.

Depending on the nature of the compound of formula I to
be formulated, suitable -surface-active compounds are non-—
ionic, cationic and/or anionic surfactants having good
emuléifying, dispersing and wetting properties. The term
- Mgurfactants™ will also be understood as comprising
mixtures of surfactants.

Cationic surfactants are preferably guaternary ammonium
salts which contain, as N-substituent, at least one
Cg-Cppalkyl radical and, as further substituents, unsubs-
tituted or haloéenated lower alkyl, benzyl or hydroxy- '
lower alkyl radicals.

Both so-called water-soluble soaps and also water-soluble
synthetic surface-active compounds are suitable anionic
surfactants. |

Suitable soaps-are the alkali metal salts, alkaline earth
metal salts or unsubstituted or substituted ammonium

salts of higher fatty acids (Cqg-C33), e©.g9. the sodium or
potassium salts of oleic or stearic acid or of natural
fatty acid mixtures which can be obtained e.g. from
coconut o0il or tallow oil. '

Synthetic surfactants that may be used are especially
fatty alcohol sulfonates, fatty alcohol sulfates, sul-
fonated benzimidazole derivatives or'alkylsulfonates.

The fatty alcohol sulfonates or sulfates are usually in
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the form of alkali metal salts, alkaline earth metal
salts or unsubstituted or substituted ammonium salts and
contain a Cg-Cyjalkali radical. '

Non-ionic surfactants are preferably polyglycol ether
derivatives of aliphatic or cycloaliphatic alcohols,
saturated or unsaturated fatty acids and alkylphenols,
it being possible for the said derivatives to contain 3
to 30 glycol ether groups and 8 to 20 carbon atoms in
the (aliphatic) hydrocarbon moiety and 6 to 18 carbon.
atoms in the alkyl moiety of the alkyiphenols.

‘The compositions may also comprise further auxiliaries
such as stabilisers, antifoams, viscosity regulators,
‘binders, tackifiers as well as fertilisers or other
active ingredients for obtaining special effects.

.The agrochemical COmposifions usually-comprise 0.1 to

99 % by weight, preferably 0.1 to 95 % by weight, of a
compound of formula I, 99.9 to 1 % by weight, preferably
99.8 to 5 % by weight, of a solid or liguid adjuvant, and
0 to 25 ¥ by weight, preferably 0.1 to 25 % by weight, of
a surfactant.

The Examples which follow serve to illustrate the
invention in more detail.

1. Preparation Examples

Exam 1.1: Preparation of 2-chloro-3-nitrobenzoic acid
methyl ester (intermediate)

'?OOCH3

./°\./Cl
' i

i
\'/ \NOz

50.0 g (0.248 mol) of 2-chloro-3-nitrobenzoic acid are
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dissolved in 500 ml of methanol, and 20 ml of con-
centrated sulfuric acid are added thereto. After
refluxing for 24 hours, the mixture is poured onto
ice/water and the white precipitate is isolated by
filtration, washed with water and dried.

Yield: 53 g (99 % of the theoretical yield); m.p. 68°C.

Example 1.2: Preparation o ~be lthio-3~nitrobenzoic
acid methyl ester (intermediate)

?OOCHz
/-\ /SCH2C5HS

1 - ]
N7 “yo,

45.4 g (0.21 mol) of 2-chloro-3-nitrobenzoic acid methyl
ester and 24.8'ml (0.21 mol) of benzyl mercaptan are

~dissolved in 420 ml of dimethylformamide, and then 29.2 g

(0.21 mol) of potassium carbonate are added and the batch
is stirred for & hours at 80°C. It is then poured onto
ice/water and extracted twice with ethyl acetate. The
extracts are washed with water, dried over magnesium
sulfate and concentrated by evaporation.

Yield: 62.7 g (98.5 % of the theoretical yield) oil.

Example 1.3: Preparation of 3-amino—-2- zyvlthiobenzoic
acid methyl ester (intermediate)
OOCH 3 .
./'\./SCHzCsﬂs
i
N N,

62.7 g (0.207 mol) of 2-benzylthio-3-nitrobenzoic acid
methyl ester are dissolved in 700 ml of tetrahydrofuran,

14 g of Raney nickel are added and the batch is hydrogen-
ated at 20-28°C. |

Yield: 54.5 g (96 % of the thecretical yield).

Example 1.4: Preparation of S5-bromo-2-chloro-—-3-




nitro benzoic acid methyl ester
(intermediate) '
godcn;
. Cl
I\
i
\'/ \NOz
20 ml of concentrated sulfuric acid are added dropwise to
51.0 g (0.182 mol) ‘of 5-bromo-2-chloro-3-=nitrobenzoic

acid and 500 ml of methanol. The mixture is then boiled

Br/

under reflux for 16 hours and subsequently cooled with an
_ice bath and the resulting precipitate is isolated by
filtration. The mdther'liquor is conéentrated, water is
added and the resulting precipitate is isolated by '
filtration. _
Yield: 50.2 g (94 % of the theoretical yield), m.p. 69°C.

Example 1.5: Preparation of 2-benzylmercapto-5-bromo-—
' 3-nitrobenzoic acid methyl ester
Lintermediate)

O0QCH3

CgH
AN, SCRCes
i

it
Bé.\'/.\Noz
._71.6 g (0.58 mol) of benzyl mercaptan are dissolved in
2.9 1 of methanol/water (8:2), and 79.8 g (0.58 mol) of
potassium carbdnate are added. At 0-5°C, 170 g (0.58 mol)
of 5-bromo-2-chloro-3-nitrobenzoic acid methyl ester are

#

added in portions over a period of 2.5 hours with
stirring. Stirring is then continued for a further 2
hours and the internal temperature is then raised to
20°C. The resulting precipitate is then isolated by
filtration, washed with a small amount of water and
subsequently with 500 ml of methanol/water. After
drying, 208 g (94 %j of pale yellow product are obtained.
Recrystallisation from 400 ml of methanol gives 190 g

(86 ¥ of the theoretical yield) of product having a




O
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melting point of 65-66°C.

Example 1.6: Preparation of 3-amino-2-benzylthiocbenzoic
acid methyl ester (intermediate)

. GOOCH;
‘. ,SCH2CsHs

I N7
i

N N,

156.25 g (0.408_m01) of 2-benzylthio-5-bromo~3-nitro-
benzoic acid methyl ester are hydrogenated in 3 1 of -
tetrahydrofuran in the presence of 60 g of Pd/C (5 %).
After the reduction of the nitro group, a further 30 g of
Pd/c (5 %) and 45.4 g (0.448 mol) of triethylamine are
added and hydrogenatgon is continued. The catalyst is
then isolated by filtration and the solution is concen-

trated. The oily residue is taken up in ethyl acetate,

washed three times with water, dried over magnesium

sulfate and filtered, and the solution is concentrated by
evaporation. The resulting product (111 g) is further
processed directly.

Example=«1.7: Preparation of 7-methoxycarbonvlbenzo-1,2,3~
thiadiazole '

OOCH3
? S,

PN >
11
.\./.\u//
475 g (1.74 mol) of 3-amino-2-benzylthiobenzoic acid
methyl ester are slowly added at 35°C to 1.18 1 of
concentrated hydrochloric acid in 520 ml of water to form
the hydrochloride. The batch is stirred for 15 minutes
at that same temperéture and is then coocled to -5°C. A
solution of 120 g of sodium nitrite in 520 ml of water is
then added'dropwise over a period of 2.5 hours. When the
dropwise addition is complete, the batch is stirred for 2
hours at 0° and for a further 2 hours at 20°C. The



reaction material is isolated by filtration, washed with
water and pressed off. Recrystallisation from ethyl
acetate/hexane gives 292 g (86 % of the theoretical
yield) of product having a melting point of 134-135°C.

Example 1.8: Preparation of bengo-1,2,3-thiadiazole-7-
carboxylic acid
'goon

./f\./s:>n

t

..\.'/. / .

100 g (0.51 mol) Qf 7-methoxycarbonylbenzo~1,2,3~thia~
diazole are suspended in 1000 ml of water, and then

310 ml of 2N sodium hydroxide solution and 5 ml of .
dioxane are added. The reaction mixture is heated to
40°c, is stirred for 4 hours at that temperature and is
then cooled to 10°C. A further 1000 ml of water are
added and the batch is neutralised with 310 ml of 2N
hydrochloric acid. The resulting precipitate is isolated
by filtration, lightly dried in a current of air and then
dissolved in tetrahydrofuran and the solution is dried
over magnesium sulfate, filtered and concentrated. The
crystals are suspénded in hexane, isolated by filtration
and dried. '

Yield: 91 g (98 % of the theoretical yield):

m.p. 261-263°C.

Example 1.9a: Preparation of benzo—1,2,3—tgiadiazole—
' 7-carboxylic acid chloride (intermediate)

12.54 g (0.070 mol) of benzo-1,2,3-thiadiazole-7-carbox~
ylic acid are mixed with 80 ml of thionyl chloride. The

mixture is heated and maintained at a bath temperature of-




- 58] -

90°C for 8 hours. The excess thionyl chloride is then
removed by distillation in a rotary evaporator at a bath
‘temperature of 40°C. The resulting oil solidifies; m.p.
107°C.

For further reactions, the acid chloride obtained is
dissolved in toluene and used further directly.

Example 1.9b: Preparation of the symmetrical anhydride of -

1.2,3-benzothiadiazole-7-carboxylic acid

og———«}——;?o

s\-o/.\- o/.\./s |
} ] it J
<§\/' '\%;>

'3 g of 1,2,3-benzothiadiazole-7-carboxylic acid are

boiled under reflux in 50 ml of acetic anhydride for 24
. hours. The thin suspension is then concentrated by
evaporatibn in vacuo, and the solid residue is suspended
in ether and isolated by filtration to give 4.3 g of
~anhydride having a melting point of 117-119°C. The same
" compound is also obtained, for example, by heating the
carbeoxylic acid with bis(2-oxo-3-oxazolidinyl )phosphinic
acid chloride in dry tetrahydrofuran (see Synthesis 1981,
616).

Example 1.10: Preparation of 7-cyanobenzo-il,2,3-thia-

diazole
?N
/‘\/’\\N
\/\/

4.0 g (0.022 mol) of benzo-l 2,3-thiadiazol-7~ylcarbox-
ylic acid amide are dissolved in 35 ml of tetrahydro-
furan, and 3.6 ml (0.045 mol) of pyridine are added. The
batch is then cooled to 3° and a solution of 3.9 ml
(0.028 mol) of trifluorocacetic acid anhydride in 12 ml of
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tetrahydrofuran is added dropwise. The reaction mixture
is subsequently stirred for 22 hours at room temperature
and then poured onto ice/water and extracted twice with
ethyl acetate. The extracts are washed with water, dried
over magnesium sulfate and filtered through a layer of
silica gel. Concentration by évaporation gives 3.5 g

(92 % of the theoretical yield) of crystalline product
having a melting point of 119-122°.

mple 1.11: Preparation of benzo-1,2,3-thiadiazole-7-
carboxyli¢ acid hydrazide
?ONH—NHZ
/‘\/’\\

\/\/

9.7 g of 7—methoxyéarbony1benzo-1,2,3-thiadiazole are
reacted for 19 hours with 4.8 g of hydrazine hydrate in
30 -ml of water at 50°C and then for a further 6 hours at
80-920°C. The suspension is cooled slightly, filteréd_
while hot and washed with water to give 8.8 g of white
crystals having a melting point of 270-272°

Example 1.12: eparati 2-{benzo- 3—thiadiazole~

7fcarbggy;)-1#(a—methylptopylidene)—
hydrazine
CH3;
TONH—N—C/
CaHs

/\ \N
\

21.5 g of benzothiadiazole-7-carboxylic acid hydrazide
and 150 ml of methyl ethyl ketone are heated to 70°C-over
a period of 8 hours in 150 ml of glacial acetic acid.

The reaction mixture is then concentrated by evaporation
in vacuo, the residue is taken up in 1 1 of dichloro-

methane and the solution is washed twice with 700 ml of
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ice/water. It is then dried over sodium sulfate, filtered
and concentrated by evaporétion and the residue is
suspended in ethyl acetate, filtered and dried. The
product indicated above melts at 159-162°C.

Example 1.13: Pr ration of 2-(benzo-1,2,3-thiadiazole~

7=carbonyl}-1-(2’-n-butyl)-hydrazine

CH,
GONH-NH—C :

_/'\_/s
- ! : ¥
R \/\.>

10.5 g of 2-{benzo-1,2,3~thiadiazole~7~-carbonyl)-1-(a-

Cz2Hs

methylpropylidene hydrazine are dissolved in 150 ml of
dimethylformamide and 100 ml of methylcellosolve and the
solution is hydrogenated over 7 g of platinum/carbon at -
room temperature and at normal pressure. The catalyst is
then isolated by filtration and the product that remains
after concentrating the filtrate by evaporation is
chromatographed with .ethyl acetate on silica gel to give
the product in the form of white crystals having a'
melting point of_148—150°. -
Example 1.14: Preparation of 2-benzylthio-3,5-dinitro-
benzoic_acid methyl ester (intermediate}

GOOCH W

4~ SCHaCells |

} it
OzN/ \'/ \NOz

332 g (2.40 mol) of potassium carbonate are introduced

into 500 ml of dimethylformamide and cooled to -5°C.

375 g (1.14 mol) of 2-chloro-3,5-dinitrobenzoic acid

(75 % with 25 % water; transport and storage form) in

1.1 1 of dimethylformamide are then added over a period .i
of 30 minutes, during which time the internal temperature

is maintained at from -5° to 4°C. 142 g (1.14 mol) of
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benzyl mercaptan are then added dropwise at from 0° to
3°C over a period of 2.5 hours. The temperature is
subsequently raised to 20°C over a period of 16 hours.
170 g (1.2 mol) of methyl iodide are then added dropwise
at room température over a period of 5 hours. The '
reaction mixture is then stirred for 16 hours at room
tenmperature and afterwards poured onﬁo 3 1 of ice/water,
stirred and filtered. The material obﬁained by filtering
with suction is washed four times with 700 ml of watér
each time and is hydrogenated in the next staée while
.still damp (see Example 1.15). The dried product has a.
melting point of 113-114°C.

Example 1.15: Preparation of 2-benzjlthio—3.S-diaming—

benzoic acid methyl ester (intermediate)

OOCH3
./'.\./SCHzC sHs
{

il
.HzN/ \'/ \ﬂiz

The 2-benzylthio-3,5—dinitrobenzoic acid -methyl ester

obtained in the previous stage (see Example 1.14), which

is still damp, is dissolved in 2 1 of tetrahydrofuran and
hydrogenated at from 30° to 35°C with the addition of

3 ¥ 40 g of Raney nickel. The catalyst is then removed
by fiitration, the filtrate is concentrated and the
residue. is taken up in ethyl acetate. After drying over
magnesium sulfate and treating with activated carbon and
fuller’s earth, the filtrate is concentrated and the
product is caused to crystallise by the addition of
diethyl ether. :

Yield: 253 g (77 % of the theoretical yield over three
stages); m.p. 84-86°C.

Example 1.16: Preparation'of 7-methoxycarbonylbenzo-
1,2,3-thiadiazole



a) 100 g (0.35 mol) of 2~benzylthio-3,5-diaminobenzoic
acid methyl:ester_are added in portions to 250 ml of
concentrated hydrochloric acid and 110 ml of water and
stirred for 1.5 hours at room temperature. The mixture is
then cooled to —5°C and, over a period of 2.5 hours with
stirring, a solution of 48.5 g (0.70 mol) of sodium
‘nitrite in 210 ml of water is added dropwise. The
stirring operation is continued for a further 2 hours at
0°C. 190 ml of 50 % hypophosphorous acid are then added
dropwise over a period of 2 1/2 hours. The temperature
is then raised to 2ofc over a period of 19 hours. The
resulting product is isolated by filtration, washed with
water and dried. For purification, the product is
diésolvéd in ethyl acetate/methylene chioride, filtered
through silica gel, evaporated and crystallised by the
addition of hexane. .

Yield: 44.4 g (65 % of the theoretical yield); m.p.
132°¢C.

- b) 576 g (2 mol) of 3,5-diamino-2-benzylthiobenzoic acid
methyl ester are dissolved in 500 ml of 1,4-dioxane and
the batch is added dropwise to 5N hydrochioric acid (3 1)
with stirring and cooling to from 0° to 5°C. The fine
suspension is then cooled to from -17° to -20°C and 294 g
of sodium nitrite in 500 ml of water are added dropwise
~below the surface over a period of 1.25 hours. While
continuing to stir, the internal temperafure is raised to
-5°C over a period of 1 hour and maintained for 2 hours.
The suspension is then cooled to -15°C and introduced in
portions, with stirring, into hypophosphorous acid (1.1
1) cooled to from ~10° to -15°C, during which operation
nitrogen is evolved. When the addition is complete, the
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internal temperature is raised to room temperature over a
period of 5-6 hours, the precipitate formed is isolated
by filtration and stirred with 2.5 1 of methylene
chloride, and the portion that has not dissolved is again
isolated by'filtration and the filtrate is separated from
the water. The organic phase is then dried over sodium

' sulfate,-stirred with 300 g of silica gel, filtered again
and washed with methylene chloride, and the filtrate is
concentrated by evaporation. Recrystallisation from '
methanol gives a total of 244.8 g (63.1 % of the theor-.
‘etical yield) of beige crystals having a melting point of
'130°-133°C. | |

é) 183 g (0.5 mol) of 3,5-diamino-2-n-dodecylthiobenzoic
acid methyl ester, dissolved in 200 ml of dioxane, are
~added dropwise with cooling and stirring at 0°-5°C to

1.2 1 of 5N hydrochloric acid. Stirring is continued

. for approximateiy 1.hour to obtain a fine precipiﬁate.
The batch is' then cooled to from -15° to -21°C and a
solution of 73.5 g of sodium nitrite in 130 ml of water
is added dropwise below the surface over a period of 1
hour while continuing to stir at that. temperature. The
internal temperature is then raised to -5°C over a period
of 1 hour and stirring is continued for a further 3 hours
at that temperature. The suspension is then cooled to
-10°C again and is added in portions over a'period of

1.5 hours to hypophosphorous acid (280 ml), which is
likewise cooled, during which operation nitrogen is
evolved. Finally, stirring is continued for 6 hours
during which tiﬁe room temperature is reached, and then
the precipitate is isolated by filtration and is worked
up as described under 1.16b to form the crude product.
For further purification, the latter can .also be filtered
through a suction filter filled with silica gel and then
washed with methylene chloride/hexane (10:1). The batch

is concentrated by evaporétion and the residue is stirred
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with 300 ml of methanol to give 46.3 g of beige crystals.

A further 7.2 g of crude product can be obtained from the

filtrate after crystalllsatlon from ethyl acetate, thus

giving a total yield of 53.5 g (55 2 % of the theoretical
yield), m.p. 130°-133°C.

d) 1.48 g of 1,2,3—benzo£hiadiazole5—7-carboxylic acid
are introduced into 40 ml of absolute tetrahydrofuran
under a nitrogen atmosphere, and 1.46 g of 1-chloro-N,N-
2-trimethylpropenylamine are added dropwise at 0-3°C with
‘cooling. ‘The batch.is stirred overnight at room tempera-
ture, cooled again the day after, and a solution of -

' 1.18 g of pyridine and 0.64 g of absolute methanol is
added dropwise thereto. The batch is then stirred for 7
hours at room femperature, diluted with methylene
chloride, and ice/water is added. The organic phase is

. separated off, the agueous phase is extracted three times
with methylene chloride, and the extfacts are washed with
water, dried and concentrated by evaporation. The
crystalline residue is dried at 50°C under a high vacuum,
triturated with a small amount of hexane and filtered and
the precipitate is washed thoroughly with hexane to give
1.38 g (87 % of the theoretical yield) of pure product
having a melting p01nt of 128-130°C. '

e) Using the same method as described in Example 1.16b,
3,5~-diamino-2-methylthiobenzoic acid methyl ester is
converted into the title compound.

Exa e 1.17: Preparation of 7~(2-trimethvlsil thoxy~
arbon —be zo-1.,2 3-t iadiazole

STranslator’s note: although "benzothiazole" appears
here in the German, it seems clear from the text as a
whole that there has been a clerical error and that
"benzothiadiazole” was intended.




Hj
?OOCH2CH2— i-CH3j;

Hs
/ \ \\N
' \

1.99 g (0.01 mol) of 7-benzothiadiazolecarboxylic acid
chloride in 18 ml of toluene are added dropwise over a
period of 25 minutes to a solution of 1.9 ml (0.013 mol)
of 2-trimethylsilylethanol, 2.4 ml (0.017 mol) of
"triethylamine and 18 mi of toluene. The reaction mixture
is then stirred for 16 hours at room temperature and
-afterwards poured onto ice/water and extracted twice with
ethyl acetate. The extracts are combined, washed with
water, dried over mégnesium sulfate, filtered and
concentrated and the same amount-of hexane is added and
the batch is filtered thrdughlsilica gel. Concentration
gives 2.0 g (71 % of the theoretical yield) of product;
m.p. 37-39°C. '

Example 1.18: Preparation of 7-{carbonvyl ethyl-0-.

ethyl-methyl-phosphinic acid ester)-benzo-
" 1.2,3-thiadiazole
' ,OCzHs

?oocuz-gi
! s CHj

F N\

i

\ 7

2.6 g (0.013 mol) of benzo—l 2, 3-th1ad1azole—7 carboxylic
acid chloride in 26 ml of dioxane are added dropwise to a
solution of 2.2 g of hydroxymethyl-methyl-phosphinic acid
ethyl ester, 3.2 ml (0.023 mol) of triethylamine and

26 ml of dioxane. ' The reaction mixture is then stirred
for 16 hours at room temperature and afterwards filtered
through a layer of silica gel and concentrated. The
product is recrystallised from ethyl acetate/hexane.
Yield: 2.2 g (56 %); m.p. 89-92°C. |

Example 1.19: Preparation of 2-(benzo-1,2,3-thiadia~

-<al e
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zole-7-carbonvl-1-(2’~butyl)-hydrazin

CH;
?0-NH—_NH-C
S C2Hs

/“\/':>N
i

s \N//
10.5 g of 2-(benzo-~1,2, 3-thiadiazole-7 —carbonyl) 1-(a-

methylpropylidene hydrazine are dissolved in 150 ml of
dimethylformamide and 100 ml of methylcellosolve and

‘hydrogenated over 7fg of platinum/carbon at room tempera-

ture and at normal pressure. The catalyst is then
isolated from the solution by filtration and the product
remaining after concentrating the filtrate by evaporation
is chromatographed on silica gel (ethyl acetate). The
product is obtained in the form of white crystals having
a melting point of 148-150°C.

Example 1.20: Preparation of 2~(benzo-1,2,3-t jadiazole~
7-carbonyl-1-(2’-but ~hydra

go—nn-ua—cé

| /\/s\ “CzHs
_\/\/

4.8 g of benzo—l,2,3—thiadiazole—?—carboxylic acid hydra-
zide are dissolved in 300 ml of tetrahydrofuran, and

9.3 g of methyl'éthyl ketone and 0.6 g of 5 % platinum/—
carbon catalyst are added. The batch is then hydrogen-
ated at from 20° to 25° at normal pressure until the
reaction stops, during which time three further additions
of catalyst:of 2 g each are made. The catalyst is then
isolated by filtration, and the filtrate is concentrated
by evaporation and recrystallised from ethyl acetate to
give white crystals having a melting point of 147-150°C.

Example 1.21: Preparation of 2-benzylthio-3-nitrobenzoic
acid (intermediate)
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OCH

AW
il

.\./.\Noz

6.85 g (0.055 mol) of benzyl mercaptan are dissolved in
150 ml of dimethylformamide. The batch is then cooled to
0°C and 15.2 g (0.11 mol) of potassium carbonate are

SCH2-CgHs

added. 10.6 g (0.050 mol) of 2,3-dinitrobenzoic acid are .

then added in portions at from 0° to 5°C and the internal
temperature is afterwards raised to room temperature over
a period of 24 hours. The reaction mixture is then
poured onto. ice/water and acidified with hydrochloric
acid. The resulting product is filtered, washed with
water and dried. Yield: 11.8 g (82 % of the theoretical
yield); m.p. 152-153°C. :

Example 1.22: Preparation of 3-amino-2-benzylthiobenzoic
- aci :

?00H

AN

i i
1\3/,\NH2

11.0 g (0.038 mol) of 2-benzylthio-3-nitrobenzoic acid
are dissolved in 110 ml of tetrahydrofuran and hydrogen-
ated at from 20° to 25°C in the presence of Raney nickel

SCHa2-CgHs

at normal pressure. The catalyst is then isolated by
filtration, the filtrate is concentrated and the result-
ing product is used directly in the next stage {Example
1.23). '

Example 1.23: Preparation of benzo-l,2,3-thiadiazole-7-
carboxvlic acid
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The product obtained in Example 1.22 is reacted anal-
ogously to Example 1.7 with hydrochloric acid and sodium
nitrite to give the title compound which has a melting
point of 260-262°C. '

Example 1.24: Preparation of 3,5-dinitro-2-isopropyl-
thiobenzoic acid methyl ester,
?OOCH 3

/ N SCH(CH;)-,

0o N o,

.33.2 g (0.2490 mol) of potassium carbonate are introduced
into 100 ml of dimethylformamide and cooled to -5°C.

37.5 g (0.114 mol) of 2-chloro-3,5~dinitrobenzoic acid
(75 % with 25 % water) in 110 ml of dimethylformamide are

then added over a period of 20 minutes, during which time '

the internal temperature is maintained at from -7° to
-3°C. 11.0 ml (0.114 mol) of isopropyl mercaptan (97 %)
in 20 ml of dimethylformamide are then added dropwise at

from -8° to -1°C over a period of 45 minutes. The batch

is then stirred for one hour at 0°C and the temperature
is then raised to 25°C over a period of 24 hours. 7.5 ml
(0.12 mol) of methyl iodide are then added dropwise at
room temperature over a perlod of 30 mlnutes. The _
reaction mixture is subsequently stirred for 16 hours at
room temperature and then poured onto 500 ml of ice/—.
water, stirred and filtered. The material obtained by
filtering with suction is washed with water and dried at
room temperature.

Yield: 32.6 g (95 % of the theoretical yield);

‘m.p. 62~63°C. |

thiobenzoic acid.methvl ester
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O0CH
./'\./SCH( CHj3)»

i i
HZN/ \'/ \Nﬂz

26.6 g (0.0886 mol) of 3,5—dinitro—2~{sopropy1thiobenzoic
acid methyl ester are dissolved in 270 ml of tetrahydro-
furan and hydrogenated with the addition of 10 g of Raney

nickel at from 30° to 35°C. The catalyst is then isolated:

by filtration, the filtrate is concentrated and the
residue is crystallised from ethyl acetate/hexane.
Yield: 20.1 g (94 % of the theoretical yield):

m.p. 109-11i°cC.

_gxémple 1.26: Preparation of 7-methoxvcarbonyl
benzo-1,2,3-thiadiazole

17.0 g (0.0707 mol) of'3,5—diamino—2—isopropy1thiobenzoic
acid methyl ester are added in portions to 100 ml of
concentrated hydrochloric acid and 50 ml of water and the
batch is stirred for one hour at room temperature. It is
then cooled to -5°C and a solution of 9.80 g (0.142 mol)
of sodium nitrite in 20 ml of water is added dropwise:
with stirring over a period of 2 hours. Stirring is
continued for a further 2 hours at 0°C and then 23 ml
(0.21 mol) of 50 % hypophosphorous acid are added
dropwise over a period of 30 minutes. The temperature is
then raised to 20°C over a period of 24 hours. 150 ml of

water are added to the reagtion mnixture, and the product

'is isolated by filtration, washed with water and dried.
For purification, the product is taken up in 300 ml of
ethyl acetate, boiled under reflux and filtered while
hot. Hexane is added to the concentrated filtrate. The
resulting product is isolated by filtration and dried.
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Yield: 7.5 g (55 % of thé theoretical yield):
m.p. 130-131°C.

Example 1.27: Preparation of 3,5-dinitro-2-ethylthio-—
‘benzoic acid ethyl ester
00CzHs

33.2 g (0.240 mol) of potassium carbonate are introduced
into 100 ml of dimethylformamide and cooled to -5°C.
37.5 g (0.114 mol) of 2-chloro-3,5-dinitrobenzoic acid
(75 % with 25 % water) dissolved in 120 ml of dimethyl-
formamide are then added over a period of 20 minutes
during which time the internal temperature is maintained
at from -5° to 0°C. 8.9 ml (0.12 mol) of ethyl mercaptan
in 20 ml1 of dimethylformamide are then added dropwise at
-8°C over a period of 20 minutes. The batch is then
stirred for one hour at that same temperature and
afterwards the temperature is raised to room temperature
over a period of 19 hours. 9.0 ml (0.12 mol) of ethyl
bromide in 20 ml of dimethylformamide are then added
dropwise over a period of 10 minutes and the reaction
mixture is subsequently stirred for 24 hours at room
temperature and then poured ontd 500 ml of ice/water,
stirred and filtered.. The material obtained by filtering
with suction is washed with water and then dried at room
temperature in vacuo and in the presence of phosphorus
pentoxide. _

Yield: 28.7 g (84 % of the theoretical yield):;

m.p. 80-81°C.

Example 1.28: Preparation of 3,5—diamino-2—etnylthio—
benzoic acid ethvl ester
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Q0C,Hs _
./'\'/SCzﬁs

L i
HzN/ \'/ \NHZ

25.9 g (0.0862 mol) of 3,5-dinitro-2-ethylthiobenzoic
acid ethyl ester are dissolved in 260 ml of tetrahydro-
furan and hydrogenated at 30-35°C in the presence of 10 g
of Raney nickel. The catalyst is then isolated by
filtration, and the residue is taken up in ethyl acetate,
dried over magnesium sulfate, filtered and concentrated.
Yield: 19.3 g (93 % of the theoretical yield).

Example 1.29: Preparation of 5-fluoro-1,2,3-benzothia-

diazole-7-carboxylic acid ethyvl es;er

18.7 g (0.078 mol) Of.3,5-diamino—2-ethylthiobenzoic acid
ethyl ester are introduced into 100 g of anhydroﬁs
‘hydrogen fluoride at from 0° to -12°C. 12.9 g

@0.187 mol) of sodium nitrite are_then metered in at

from 0° to 5°C over a period of two hours and the
reaction mixture is stirred for a further two hours. The
diazonium solution is then transferred into a Teflon-
coated autoclave and heated to 146°C therein. After the
reaction, the hydrogen fluoride is removed by distil-
lation and the residue is taken up in methyleﬁe chloride.
After washing with sodium.hydrogen carbonate solution and
drying with magnesiﬁm sulfate, the solution is filtered
and concentrated. The resulting crude product is
purified over a column of silica gel (solvent: petroleum
ether/diethyl ether 2:1}.

Yield: 1.5 g of yellow crystals having a melting point of
68~69°C.




Example 1.30: Preparation of 2-benzylthio-3,5-diamino-—
benzoic acid methyl ester

(EOOCH;
/°\ /SCHz CsHs

TR

1 N7 N,

17.7 g of iron turnings are heated to 66°C in 80 ml of
acetic acid (5 %) with thorough stirring. A solution of
12.0 g (0.034 mol) of 2-benzylthio-3,5-dinitrobenzoic
‘acid methyl ester in 20 ml Of tetrahydrofuran is then
slowly added dropwise. After cooling, the batch is
neutralised with saturated sodium hydrogen carbonate
solution and extracted three times with ethyl acetate.
The extracts are washed with water, dried over magnesium
sulfate, filtered and concentrated. Crystallisation from
diethyl ether gives 8.1 g (82 % of the theoretical yield)
of product; m.p. 80-82°C.

.Example 1.31: Preparation of 3,5-diamino-2-methylthio-
benzoic acid methyl ester

?OOCH 3

./'\./SCHa
il

|
o HzN/ \'/ \NHz

Using the method described in Example 1.30, 3,5-dinitro-
2-methylthiobenzoic acid methyl ester is reduced using
iron turnings to give the title compound which has a
melting point of 102-104°C.

The following compounds can be prepared in the same

manner as described in the Examples above.

In the Tables of Compounds, the associated symbols are
used for the following radicals:
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Q23 Qzy Qzs Qze Q33 Qa2

—i L

. *=N~CH=C~COOCH 3
\S/ \s/ \S/
Q33 Qs Qss
L d - - - . !
o/ \0 ° ./ \-/ / \o / \0 / \-/ ./ \o
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i i i
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_The heterocycles described above méy be substituted by low-molecular-
weight radicals, such as aliphatic radicals having up to

6 carbon atoms, or by halogen atoms or other radicals.
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Cl:OOR
/'\_/S:>N
| il
NN
Comp. R Physical data
no
1.1 H m.p. 262°C
<j:) 1.2 CH3 m.p. 134-135°C
- 1.3 CzHs m.p. 62-63°C
1.4 n~-CiH7 m.p. 36-38°C
1.5 i-C3H7 m.p. 78-79°C
1.6 n-CeHs 0il
11.7 . s—CyHo
1.8 t~CyHso
1.9 n—C5H11. m.p. 35-37°C
1.10 n-CgHy3
1.11 n-CagHy7 m.p. 41-44°C
1.12 2-Bromoethyl -
1.13 | 2-Chloroethyl
1.14 2-Fluoroethyl
(:} 1.15 2-Cyanoethyl
1.16 2-Methoxyethyl m.p. 30-32°C
1.17 2-n~Butoxyethyl
1.18 2-Allyloxyethyl
11.19 2,2,2—Tri§hloroethyl
1.20 3—;Ethbxypropyl
1.21 - 3-Acetylpropyl
1.22 3-Chloropropyl(n)
1.23 3-Bromopropyl(n)
1.24 1-Chloroprop-2-yl
1.25 1-Bromoprop-2-yl
1.26 | 2,3—Dibromopropyltn)
1.27 2-Nitroethyl
1.28 Cyclopropylmethyl

m.p. 46-48°C
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Comp. R Physical data
no.
1.29 1-Cyclopropyl-eth-1-yl m.p. 57-60°C
1.30 Cyclohexylmethyl m.p. 62-64°C
1.31 Cyclooctylﬁethyl
1.32 3-Phenylpropyl | b.p.150°C/0,01 torr
_ 1.33 2-Phenylethyl m.p. 77-79°C
(::)’ 1.34 | Benzyl m.p. 94-95°C
1.35 2-Chlorobenzyl m.p. 126-127°C
1.36 3-Chlorobenzyl
1.37 4—Chlorobenzyl m.p. 106-108°C
1.38 4-Methylbenzyl
1.39 | 4-Methokybenzyl m.p. 98-100°C
1.40 4-Nitrobenzyl _
1.41 2-(4-Methoxyphenyl)ethyl
1.42 2-Phenoxyethyl im.p. 60-62°C
1.43 2-(4-Chlorophenoxy)ethyl
1.44 | Allyl m.p. 57-58°C
o 11.45 4-Pentenyl
{::) . |1.46 | 2-Propynyl m.p. 129-130°C
' ' 1.47 3~Hexynyl
1.48 3~Chloro-but-2-enyl
1.49 Cyclopropyl
-11.50 Cyclopentyl m.p. 62-64°C
1.51 | Cyclooctyl
1.52 Phenyl
1.53 2-Chlorophenyl m.p. 108-110°C
11.54 3-Bromophenyl m. 121-123°C
1.55 3,4-Dichlorophenyl
1.56 4—Chloro-2-methyl-phenyl
1.57 4-t—Butylphenyi m.p. 142-144°C
1.58 3~-Nitrophenyl
1.59 A—Nitrophenyl m.p. 214-216°C
1.60 3-Cyanophenyl m. 181-183°C



Table 1 {continuation)

Comp. R
no.

Physical data

1.61 3-Trifluoromethylphenyl
1.62 3—N,N—Dimethylaminophenyl
1.63 Z;Methoxycarboﬂyl—phenyl
1.64. 3-iodo~prop-=2-yn-yl

1.65 ~CH2-COOCH3 -
i1.66 ~CH2-C00C,Hs

1.67 ~CH(CH3)-COOCH;

1.68 -CH(CH3)~CO0C;Hs

1.69 ~CH2CH2N(CH3) 2

1.70 3-N,N~Dimethylaminopropyl
1.71 ~N=C(CH31) 2

—./.—.\l
1.72 ~N= S/
VRN

1.73 “N=‘\._./'—C(CH3)3-
1.74 ~N=C(CH; )CH,0CH;

1.75 ~N=C(CN)CONH;

1.76 -N=C(CN)-C¢Hs

1.77 ~N=C(CN)-CONHC,Hs

1.78 —N=C(CN)~CONH-CONHC:Hs
1.79 —CH2CH2CH;0H

1.80 | -CH,CH,0H

1.81 3-Fluorobenzyl

1.82 4-Trifluoromethylbenzyl

1.83 CH2CH2Q21 |
1.84 " CH2CH2Qu2

1.85 CH2CH2Q24

1.86 Diacetone-D-glucos-3-yl

1.87 | 2-Fluorobenzyl

1.88 4~Fluorobenzyl

1.89 4~Methylphenyl

1.90 2-Methoxycarbonylphenyl

m.p.107-109°C

m.p.118-122°C -

(S)-enantiomer

m.p. 127-130°C

m.p. 125°C

m.p. 112-114°C

m.p. 26°C
m.p. 76-79°C
m.p. 100-102°C

121-123°C

113-115°C

141-143°C
120-122°C

.p-.
.p-

m.p. 107-109°C
.p-.
P
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Comp.
no.

R

Physical data

1.91
1.92
1.93
1.94
1.95
(j:) 1.96
T 1.97
1.98
1.99
1.100
1.101
1.102
1.103
1.104
1.105
1.106
1.107
: - l1.108
(:) J1i109
1.110
1.111
1112
f1.113
1.114
1.115
1.116
1.117
1.118
1.119
1.120
1.121
1.122
1.123

2-Carboxyphenyl
CH2Qa1
CHz2Qa 2
CH2Qa3
CH2Q1
CH2Q2:

.CH2Qz22

CH2Q23

CH2Q32

CH2Q3:2

CH2Qu 1

CHzQu2

CH2Si(CH3);
CH2CH2Si(CH3)
CH2P(0)(CH3)0C2Hs
CH2P(0)(OCH3)
CH2CH2P(0) (OC2Hs) 2
CHZCHzP(OS(OCHs)z
CH,P(0)(CH3)OCH;
CH(CH3)P(0) (OCH3) 2
Si(CH3)2C(CH3) 2CH(CH3),
Na

@

(HN(CoHs)'3)®
(HzN(CHzCHzOH)z)®
CHz-Naphth-1-y1l
CH2~Naphth-2-yl
CH2CH2-Naphth-1-yl
1-Phenethyl

2-Phenyl-prop-2-yl

CH2CH2CN _
(2-Sulfamoyl)~-benzyl
CH2CH2SCH3;

m.p.

fm.p.

m.p.
m.p.
m.p.
m.p.

m.p.

m.p.
m.p.
m.p.
m.p.
m.p.
m.p.

m.p.

67°C

166-168°C
91-93°C
97-99°C
59-61°C
37-39°C
92°c

86-88°C

>250°C
>250°C
86-89°C
130°cC
123-125°C
94~96°C

. 50-52°C

198-200°C

i
i
[
i
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Table 1 (continuation)

Comp. R Physical. data
no. _
1.124 | 1,2,3,4-Di-O-isopropylidene—-D-galacto-

pyrqnos—B—yl
1.125 1,2,5,6—Di-0—isopnopylidené—D-mannit—3—yl
1.126 | 1,2,5,6-Di-O-isopropylidenea-D-allo-

furanos-3-yl
1.127 D-Glucofuranos-3-yl
'1.128 D-Galactopyranos-6-yl
1.129 | D-Mannit-3-yl
1.130 | D-Allofuranos—4-yl
1.131 Mannopyranos-1-yl
1.132 2-Methyl-D-glucosid-6~yl
1.133 l,2,5,6—Tetraadetyl—D—galacfopyranos—

3-yl .
1.134 2,3.S—Triﬁenzylribofuranos-l—yl
1.135 ] Cyclohexyl m.p. 44-46°C
1.136 CH2-Qus m.p. 116-118°C
1.137 | 2,6-Difluorobenzyl m.p- 117-119°C
1.138 | CH2-CClCF3 .p. 71-73°C
1.139 | 2-Nitrobenzyl m.p. 196-198°C
1.140 | 2-Methylbenzyl m.p. 95-97°C
1.141 ~CH2C(0OCH3) 2CH;
1.142 3-Methyl-2-nitrobenzyl m.p. 143-145°C
1.143 | Cycloheptyl ngl = 1,5787
1.144 3-Methoxybenzyl | m.p. 73-75°C
1.145 | 2,4-Dichlorobenzyl m.p. 118-120°C
1.146 | Q1o m.p. 82-83°C
1.147 | -CHz-CH(OH)-CH,OH m-p. 75-77°C
1.148 ~CH2-CH(OH)-CH,0CH3
1.149 | -CH,COC4Hs(n) -
1.150 | Q2o m.p. 83-84°C
1.151 —CHZ—ng m.p.113-116°C
1.152 | -CH2~CH(OCH3)-CH,0CH3
1.153 ~CH2-Q2¢
1.154 | —CH,-COC(CH;3), m.p. 98-100°C




O

Table 1 (continuation)

Comp. R Physical data
no.
1.155 -CH2-CHOH~-CH,0C3Hs
1.156- | -1/2mg2®
1.157 -CH2CH2-Q3 6

|1.158 | ~CH2CH2-Qus
1.159 | ~-CHzCHz2-Q«2
1.160 | -CH2CH2-N(C2Hs)2
1.161 | -CH2CHz=Qus
1.162 -CﬁchZ'sz
1.163 | ~CH2CH2-Q11 |
1.164 4'-Tfifluonmethoxy—benzyl
1.165 | —CH2CH2-Q2
1.166 | -CH(CH3)~Qu?
1.167 ~CH2CH2CH2-Si(CH3)3 -
1.168 | -4~Phenoxy-phenyl" m.p. 97-99°C
1.169 | —3-Diphenyl m.p.108-110°C .
1.170 | —CH(CH3)-Qu1
1.171 | -4-Benzyl-benzyl m.p.117-119°C
1.172 -CH2-COCH;
1.173 | ~CH2COCsH1y
1.174 | -CH(CH;3)-Qz2:
1.175 ~-C(CH3)2-Qus
1.176 | 2-(OCF3)-phenyl

"11.177 | 3~(OCF;CF3)-phenyl
1.178 | 2-Naphthyl m.p. 136-137°C
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Table 2
COSR

/'\_/S\\N

!\./Q\N//
Comp. R _Physiéal dat?
no.
2.1 CHs
2.2 C2Hs ) m.p. 87°C
2.3 C3Hy(n) S oil .
2.4 |ciHs(m) o
2.5 Benzyl | m.p. 101-104°C
2.6 Phényl m.p. 137-140°C
2.7 4—Chlorophenyl _ m.p. 53-55°C
2.8 CH,COOCH; ~ _ m.p. 126-129°C
2.9 CH2C00C;Hg
2.10 4-Methylphenyl
2.11 n-Hexyl '
2.12  |cyclohexyl
2.13 Cyclopentyl
2.14 H :
2.15  |Na®
2.16  |x®




Table 3
?0NR‘R2
./'\./S
!\/I'I\/
Comp.
no. NR!R2 Physical data
3.1 NH: m.p. >270°C
3.2 NHCH3 m.p. 243-247°C
3.3 Piperidinyl m.p. 91.5-93.5°C
3.4 Morpholinyl m.p. 138-141°C
3.5 NHCH(CH3)CHs |m.p. 134°¢
3.6 NH-CgHs m.p. 180-183°C
3.7 - NH-CH,COOC2Hs m.p. 119-122°C
3.8 N(CH3): m.p. 83-85°C
3.9  |NH-CH,COOH m.p. 207°C
3.10 Pyrrolidinyl
3.11 Q1s m.p. 150-153°C
3.12 Qu7 _
3.13  |N(CHCN), m.p. 197-199°C
3.14  |N(CH,CH:CN),
3.15  |NHCH,CH,OCH;
3.16 Q24
3.17  |Qs m.p. 119-121°C
3.18  |Qs2
13.19 NH-Q3 3 |m.p. 225-227°C
3.20 NH-Qay4 decomp. 303°C
3.21 NH-Qu 2
3.22 NH-Qu 3
3.23  [NH-Qu.
3.24  |NHCH,C=CH m.p. 229-231°C
3.25 |NH-CH(CH3;)COOCH3
3.26 N(CH,CH=CH;)» m.p. 119°C
3.27- NH(5-Ethyl-6-chloro-pyrimidin-4-yl)

m.p.185-187°C




(::) Table 3 (continuation)
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Comp. .
no. N(R1)R, Physical data
i ./COOCH3 |
3.28 |- oms m.p.140-142°C
Q3
__jcooct
(i::) 3.29 [0 “cans m.p. 142-145°C
Q3u
.H——~¥/ ' /COOCH3 o
3.30 N -=N—'=f\ m.p.203-206°C
S CHj;
3.31  |N(CH3)OCH; m.p.115-117°C
[3.32 N(CH3)OCH(CH3)2
3.33 N(C2Hs)OCH;
3.34 N(i-Cy4Hy)OCH;
3.35° NHCH2CN
3.36 NH-Benzyl m.p.148-150°C
3.37 NH-4-Chlorobenzyl- .
3.38 NH-3-Chlorobenzyl
(::) 3.39 NH-2-Chlorobenzyl m.p. 173-175°C
' 3.40  |NH-2,4-Dichlorobenzyl m.p. 171-174°C
3.41 NH-3,4-Dichlorobenzyl m.p. 185-188°C
3.42  |NH-2-Fluorobenzyl m.p. 145-147°C
13.43 NH-4-Fluorobenzyl
3.44 NH-2-Methylbenzyl m.p. 164-165°C
3.45 NH-CH(Methyl)-Qz1 m.p. 127-129°C
3.46 2-Methylpiperidin—1-yl - m.p. 94-96°C
3.47 .NHfh—Methylbenzyl
3.48 N(Methyl)-benzyl m.p. 101-103°C
3.49 NH-CH2-Q32;, m.p. 141-143°C
3.50  |NH-Qus m.p. 278-281°C
3.51 NHOH decomp. >87°C
3.52 Qs
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O Table 4
i
?0NH—N=C |
./'\./S\\N\\RL g
!\./U\N%/
Comp. :
no. R} RE Physical. data
O laa CH3 CH; m.p.166-168°C
' 4.2 CH; CzHs m.p.159-162°C
4.3 |CaHs. " CaHs -
4.4 C3Hy-n C3H7-n
4.5 CyHg—-n CyHo-n
4.6 CuHo-s CyHo-s
4.7 C¢Hi3—n CegHyiz—n
4.8 ~CH2CH2CH2~
4.9 ~CH2CH2CH2CH,— m.p.154~157°C
4.10 ~CHz-CHz-CH2~CHz~CHz -
14.11 ~CHyCH,CH2CHzCHa~CHz=  {m.p.134-136°C
4.12 H CHy
4.13  |H CaHs
(::) 4.14 | CH=CH, )
I 4.15 |u CeHs m.p.266-268°C
4.16 |n CeH4C1(2)
4.17 H CsHuC1(4)
4.18 CH; CgHs
4.19  |cH, CeH3C12(2,4)  |m.p.209-210°C
4,20 H Qu2 m.p.226—228?C
4.21 H Qu 2
4.22 CH3 Qui
4.23 H Q23 m.p.231-232°
.26 g cCl1; m.p.174-175°C
4.25 |cH, CH,0CH;




O
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Q24

Table 5
o . Ry
QONH—NH-CH//
_/'\./S:>N $\Ra
i :
: 1\/'\N/
Comp.
no R} RS Physical data
BER CHa CHs m.p. 145-147°C
15-2 CHj C2Hs m.p. 148-150°C
5.3 - [CaHs CzHs m.p. 148-150°C
5.4 C3H7-n C3Hy-n
5.5 CyHg-n CuHg-n’
5.6  |CeHis-n CeHy3~n
5.7 ' CH2(CH2) 2CH,
' 5.8 CH2(CH2) 3CH: m.p.154-156°C
‘15.9 CH2(CHz) «CH3 m.p.166-168°C
5.10 H CH3
5.11 |H C2Hs
5.12 H CeHs m.p. > 166°C
5.13 H 0-Cl-Cg¢H,
5.14 CHj CeHs
5.15  |CHj 2,4-Di-C1-CgH3
5.16 H Qs
5.17 H Quz
5.18 CH3 Qu1
5.19 H Q21
5.20  |CHs CH,0CH3
5.21 CH3 CH,CH;0CH;
5.22 H




- 78 -

Table 6
ﬁs 3
GON—N—R.
AN
WA
Comp.
no. Rs Ry Rs3 Physical data
6.1 H H H "m.p.270-272°C
6.2 H CH; H
6.3 H COCH3 H
6.4 H COCHs H
6.5 H ' COCH=CH, H
6.6 H cog=c(01)z H
6.7 COCH3 cocé; H
6.8 H H CeHs
6.9 H H Qu1
6.10 | = COCH3 Qz1
6.11 H H Qi
6.12 CH3 COCH; Qui
6.13 COCH3 Qua
6.14 COCH20CH; H
6.15 COCHZOCH Qu1
el
6.16 H cog=c\ Qua
_ 1-°Cl
6.17 COCH;, COCH; Qua
6.18 H H Qus
6.19 H COCH3 Qu
6.20 H " COCH; Qus
6.21 H H Quuy
6.22 H . H Q21
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Conp.

no. Rsg Ry R3 Physical data
6.23 H sec-Butyl sec-Butyl m.p. 92-95°C
6.24 H COCH; sec-Butyl m.p. 100-102°C
6.25 H CHj CH3

6.26 H CH(CH3)CH,0CH3 |CH(CH3)CH20CH;

6.27 | u C2Hs CoHs

6.28 CH; sec~Butyl sec-Butyl.

6.29 | n COCH; CHj

6.30 H COCH; CH20CH3

6.31 | H |cocn; CzHs

6.32 H COCzHs sec—-Butyl

6.33 H COCH20CH; sec—-Butyl

6.34 ﬁ' COCH20CH 3 C2Hs

6.35 H COCH3 n—Propyi

6.36 H COCH3 i-Propyl

6.37 H n-Propyl n-Propyl

6.38 H i~Propyl i-Propyl m.p. 173—17$°C
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Table 7
.;\./ >
X—+ Ul
' \NS
Comp. Y X 2 " |Physical data
no. .
7.1 Br H COOCH3 m.p. 138-141°C
7.2 cl H COOCH3 m.p. 142°C
7.3 . Cl H COCH
7.4 6-C1 COOCH3 m.p. 111-114°C
7.5 6-Cl1 COOH {m.p. 255-260°C
7.6. 6-F COOCH; m.p. 122-125°C
7.7 "Br H COOH
7.8 - | H 6-F COOH
7.9 6-F COOC2Hs
7.10 6-F COOC3H7(n)
7.11 6-F COOCH(CH3)COOC2Hs
7.12 cl H CN
7.13 | H 4-Br CN
7.14 H 4-Cl CN
7.15 H 6~F CN
7.16 F H CN
7.17 H 4-F CN
7.18 H 4-COOH COOH
7.19 H 4-COOCH 3 COOCH 3
7.20 H 6~0H COOH
7.21 H 6-OH COOCH;
7.22 H 6-0CH; COOCH3
7.23 H 4-CH; COOCH;
7.26 | F 4~F COOCH3
7.25 F’ 6-F COOCH 3
'7.26 H H CN m.p. 116-118°C
7.27 SO3H " CN
7.28 SO3H H COOH
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O Table 7 (continuation)
Comp. Y X Z Physical data
no.
7.29 SO3H H COOCH3;
7.30 | No. H COOH
- 7.31 NO, H COOCH3
7.32 SO3Na H COONa
_ 7.33 | sosNa| H CN
7.34 NH» H ' CN
j<::) 7.35 | NH. H COOH
_7.36 NH» H COOCH 3
7.37 | sosH 6-F COOCH 3
7.38 H 6-F CONHOH
7.39 H 6-F CONHNH >
7.40 H 6-Cl CONHNH, decomp. 240°C
CH;
7.41 | H 6-C1 CONHNH~—+
C2Hs
7.42 6-F COOCH2-Q21
7.43 6-Cl CONHQ3 4
7.44 6—COOH COOH
/CH3
7.45 H 6-Cl1 CONH-N=-
O
. .'—-.\
7.46 H 6-Cl COO—-N=- /'
CN
7.47 F -~ H CO0~N=»
CONH
7.48 F H CO0Qy ¢
7.49 | H 6-C1 COOCH2-Q3 2
7.50 NO, H COQi16
7.51 6—-Cl CN .
7.52 H CO0-benzyl
7.53 6-F C00-benzyl
7.54 4-F C00-benzyl
7.55 NH H COO0-benzyl
7.56 NO; H COO-benzyl
7.57 OH H CO0O~CH3;




O

Table 7 (continuation)

Comp. Y X Z Physical data
no.

7.58 F H CONH,

7.59 F H COOH

7.60 F H COOCH3

7.61 F ﬁ CO0C,Hsg m.p. 68-69°C
7.62 F H COOCHCH2CH3

7.63 F H COOCH(CH3)

7.64 F H COOCH2CgHy~0-C1

7.65 |.F H COOCH2CH2Si(CH3) 3

7.66 | F H CON(OCH;)CH3
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Table 8
%*
N\ /s\\N
Xk—it |
w NN
Comp. | Y¥ X* A Physical data
no. .
8.1 H H cocl ' m.p. 107°C
8.2 H H COBx '
8.3 H H COF
| 8.4 H B col
8.5 H H CO-OCOCH 3
/.=|\ _ .
8.6 H H coo—co—-\_-./ m.p. 117-119°C
s<;N/;N
8.7 H ‘H ' CO0CO~Phenyl
8.8 F 6-F cocl
8.9 H 6-F Ccocl
8.10 F H . "~ CcoCcl
. . . - /c=-\
8.11 H 6-F coo—co—-\._./-
S
S
\\N,/
VRN
8.12 F H coo—co—-\._./-
'S(\/;N
8.13 H H CO0SO,~CH3
8.14 H H C0O00S02-Phenyl

In Table 9 bélow, intermediate compounds of formula I are
exemplified which constitute part of this invention.
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Table 9
/%\/SE
X—# ]
N7 N,

Comp. X Y Z E Physical.
no. data
9.1 - H NH, COOH CH2CgHs m.p. 124-125°C
9.2 H | NH: cboc53 CH2CgHs m.p. 84-86°C
9.3 H | NH, | COOCHs CH2CeHs

b 9.4 | u | NH, | COOCH(CH3), CH2CeHs
9.5 H | NH, | COOCH,CH;CH: CH2CeHs
9.6 H | NH; | cOO(CH;)3CHs CH»CeHs
9.7 H | NH, COOCH,CgHs CH,CgHs
9.8 H H COOH CH2CgHs m.p. 98°C
9.9 H H COOCH; CH2CsHs
9.10 H H COOCHs CH2CeHs
9.11 H H COOCH(CH3) 2 CH2CeHs
9.12 H | H COOCH,CH,CH3 CH2C¢Hs

9.13 | H | COO(CH;) 3CH3 CH2CeHs
9.14 | H H COOCH,CeHs CH2CsHs
9.15 | H | N4, | coon’ CH(CH3) 2
9.16 H NH, COOCH; CH(CH3) 2 m.p. 109-110°C
9.17 | H | NH, | COOC:Hs CH(CH3) 2
9.18 H NH; | COOCH(CH3), CH(CH3) ;
9.19 H NH, COOCH,CH,CH3 CH(CH3) »
9.20 H NH, COO(CH2) 3CH3 CH(CH3).
9.21 H NH» COOCH2CgHs CH(CH3) 2
9.22 H NH; COOH H '
9.23 | H NH, COOCH H
9.24 H NH, COOC2Hg H
9.25 | H | NH, | COOCH(CH3:), H
9.26 H NHz . | COOCH,CH,CH; H
9.27 | u | ¥H, | cooch,Cehs H
9.28 H H COOH CH(CH3) »
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(::) Table 9 (continuation)

Coﬁb. X Y FA E Physical
no. - data
9.29 | H | H COOCH3 CH(CH3) 2
9.30 | H | H COOC 2 Hs CH(CH3) 2
9.31 |u |=&n COOCH(CH3)2 |  CH(CH3):
9.32 | H | ~n COOCH;CH2CH3 CH(CH3) 2
9.33 | # |n COOCH2CHs CH(CH3) 2
(j:>- 9.3 | # | Br COOH CHzCeHs
" 9.35 | H | Br | COOCHj CH2CeHs
9.36 | B | Br | coocos CH2CeHs
9.37 | H- | Br COOCH(CH3) 2 CH2CeHs
9.38 | H | Br COOCH,CH2CH3 CH,CsHs .
9.39 | H | Br- | COOCH,CegHs CH2CeHs . : E
- 9.40 | H.|c1 COOH CH2CeHs E
'9.41° | H cl COOCH 3 CH2CsHs
9.42 |'H cl COOCzHs CH2CsHs
9.43 | B | ¢l COOCH(CH3) 2 CH2CeHs
9.44 (H | c1 'COOCH2CH2CH3 CH2CeHs
.9.45 | H | c1 .| COOCH2CsHs CH,CeHs -
9.46 | cl | H COOCH; CH,CeHs
(::) 9.47 | ¢l | H cooH CH2CeHs
' 9.48 | F | H COOH CH2CeHs |
9.49 | F | H COOCH; CH2CeHs |
9.50 F | H COOC,Hs CH2Cg¢Hs - : ;
9.5s1 | F | H COOCH(CH3) 2 CHzCgHs :
9.52 F H COOCHCHzCH3 CH2CeHs
9.53 F H COOCH,CeHs - CHzCeHs
9.54 F H COOCH3 CH(CH3) 2
9.55 F H COOC,Hs ' Cz2Hs
9.56 F H _ COOCHj3 - CHj




<:> Table 9 (continuation)

- 86 -

CHa(CH2)11

Comp. X Y YA E Physical
no. data
9.57 | H | NHz | COOH CH3
9.58 | H | NH, | COOCH; CHj m.p. 102-104°C
9.59 | n | N, | coociHs CHa
9.60 | H .| NH COOCH(CH3) > CHj
9.61 H NH. COOCH2CHzCH; CH3
(:::) 9.62 | H | NHz | COOCHCeHs CH;
9.63 | H | NH, | cooH CzHs
9.64 | H | NH; | cooc, CoHs |
9.65 | H | NH, | COOC.Hs CoHs 0il
9.66 | H | NH, | COOCH(CH;), C2Hs
9.67 | H | NH; | COOCH2CHzCHs CzHs
9.68 | H | NH; | COOCHCeHs CaHs
gooctts
_ Y \ /S*
9.69 | H | NH, | coocHs i
' HoN N, / \NHz
fo0CH2Cslis
2N /s—
_ 9.70 | H | NH, | CQOCH,CeHs i
@) o N N
| ?OO(CHz)zCHg
. / N
9.71 H NH, COO(CH2) 2CHj i
' HoW Y \ <7 v,
9.72 H NH2 COOCH; CH3(CH2) 1,
9.73 NH; | COOCH;CeHs

: s



2. Formulation Examples for liguid active ingredients of

formula I (% = Qeréent by weight)

2.1. Emulsifiable concentrates a) b) c)

. compound of Tables 1 to 8 . 25 % 40 % 50 %
calcium dodecylbenzenesulfonate 5 % 8 % 6 %
castor oil polyethylene glycol |
ether (36 moles of ethylene oxide) 5 % - -
tributylphenol polyethylene glycol
ether (30 moles of ethylene 6xide) - iz.%: 4. %

' cyclohexanone - ' a - 15 3. 20 %
xylene mixture N 65 % 25 ¥ 20 %

Emulsions of any desired concentration can be produced
from such concentrates by dilution with water. .

2.2. Solutions o a) " b) c) d)
combound of Tables 1 to 8 ' 80 % 10 5 % 95
ethylene glydol monomethyl

ether ‘ 20

o0

o0
!
1
I

polyethylene glycol R
(mol. wt. 400) - 70 % - -
N-methyl-2-pyrrolidone - 20
epoxidised coconut oil - - 1

oe
|
i

o
U

"petroleum fraction (boiling
range 160-190°C) - - 94

2
I

These solutions are suitable for application in the form
of micro-drops.

2.3. Granules ' ' a) b)
compound of Tables 1.to 8 5 % 10 %
kaolin 94 % -
highly dispersed silicic acid 1% -

attapulgite - 90

o

%

o




- 88 -

The active ingredient is dissolved in methylene chloride,
the solution is sprayed onto the carrier, and the solvent
is subsequently evaporated off in vacuo.

2.4. Dusts ' a) b)

compound of Tables 1 to 8 _ 2 % 5 %
highly dispersed silicic acid 1% 5 %
-talcum - 97 % -

kaolin - 90 %

. Ready—~for-use dusts are obtained by intimately mixing the
carriers with the active ingredient.

Formulati xamples for solid tive ingredients of
formula T (% = percent by weight): - S .

2.5. Wettable powders a) b) c)
compound of Tables 1 to 8 25 % 50 % 75 %
sodium lignosulfonate = % 5 % -
sodium lauryl sulfate ' 3% - 5 %
sodium diisobutylnaphthalene- .
sulfonate - 6 % 10 %
octylphenol polyethylene glycol i

ether (7-8 moles of ethylene oxide) - 2 % -
highly dispersed silicic acid 5 % 10 % 10 &
kaolin _ 62 % 27 % -

The active ingredient is mixed with the adjuvants and the
mixture is ground homogeneously in a suitable mill,
affording wettable powders which can be diluted with

water to give suspensions of the desired concentration.

2.6. Fmulsifiable concentrate
compound of Tables 1 to 8 10

octylphenol'polyethylene glycol

o



ov

ether (4-5 moles of ethylene oxide)

o

calcium dodecylbenzenesulfonate
castor oil polyglycol ether

(35 moles of ethylene oxide) 4 %
cyclohexanone _ 30 %
xylene mixture 50 %

‘Emulsions of any required concentration can be obtained
from this concentrate by dilution with water.

2.7. Dusts . a) . b)
compound of Tables 1 to 8 5 % 8%
talcum | 95 % -
kaolin B : - 92 %

" Ready-for—-use dusts are obtained by mixing the active
ingredient with the carriers and grinding the mixture in
a suitable mill. '

2.8. Extruder granuies

compound of Tables 1 to 8 10 %
sodium lignosulfonate % .
carboxymethylcellulose 1%
kaolin 87 %

The active ingredient is mixed and ground with the adjuv-
ants, and the mixture is subsequently moistened with

water. The mixture is extruded and then dried in a
stream of air.

2.9. Coated granules

compound of Tables 1 to 8

polyethyiene glyvcol (mol. wt. 200) 3
kaolin 94

o

[

o

The finely ground active ingredient is uniformly applied,




in a mixer, to the kaolin moistened with polyethylene
glycol. Non-dusty coated granules are obtained in this
manner.

2.10.'Susgensiog concentrate

compound of Tables 1 to 8 40 %
ethylene glycol S 10 %
nonyiphenol polyethyléne glycol )
ether (15 moles of ethylene oxide) 6 %
‘sodium lignosulfonate ' 10 3
carboxymethylcellulose . ' 1. .%
37 % aqueous formaldehyde solution 0.2 %
silicone o0il in the form of a 75 %

aquéous emulsion : 0.8 %
water ' _' 32 %

The finely ground active ingredient is intimately mixed
with the adjuvaﬁts, giving a suspension concentrate from
which suspensions of any desired concentration can be
obtained by dilution with water.

3. Biological Examples Y

Example 3.1: Immunising action against Collietotrichum
lagenarium on Cucumis sativus TL..

a) Foliar agplication

After a cultivation period of 2 weeks, cucumber plants

are sprayed with a spray mixture (concentration: 0.02 %
active ingredient) prepared from a wettable powder
formulation of the active ingredient.

After one week the plants are infected with a spore
_suspension (1.5 x 102 spbres/ml) of the fungus and
incubated in the dark for 36 hours at high humidity and
at a temperature of 23°C. Incubation is then continued
at normal humidity and 22° to 23°C.




Evaluation of the protective action is made 7 to 8 days
after infection and is based on the fungus attack.

B) Scil application

After a cultivation period of 2 Weeks, cucumber plaﬁts
are treated by soil application with a spray mixture
(concentration: 0.002 % active ingredient, based on the
volume of the soil) prepared from a wettable powder
formulation of the active ingrédient.

'.One_week 1ater'£he plants are infected With'a spore -
suépension (1.5 x 105 spores/ml) of the fungus and
incubated in the dark for 36 hours at high humidity and
at a temperature of 23°C. TIncubation is then continued
at normal humidity and 22°-23°C. '

Evaluation of Ehe protective action is made 7 to 8 days
after infection and is based on the fungus attack.

C) Dressing

Cucumber sgeds are dressed with a solution of the active
ingredient (concéntfation: 180 g of active ingred-
ient/100 kg of seed). The seeds are sown. After 4 weeks
the plants are infected with a spore suspension (1.5 x
105 spores/ml) of the fungus and incubated for 36 hours
at high humidity and at a temperature of 23°C. Incuba-
tion is then continued at normal humidity and 22° to
23°C. Evaluatidn of the protective action is made 7 to 8
days after infection and is based on the fungus attack.

Untreated and infected control plants in tests A and B
and infected plants the seeds of which have not been

treated in test C exhibit 100 $ fungus attack.

Compounds of Tables 1 to 7 result in good immunisation




against Colletotrichum lagenarium. Thus, plants treated
e.g. with compound no. 1.1, 1.2, 1.3, 1.4, 1.5, 1.34,
1.39, 1.46, 1.79, 1.81, 1.86, 1.101, 1.116,.1.136, 1.139,
1.140, 1.144, 2.5, 3.29, 7.6 or 7.26 remain virtually
completely free of Colletotrichum (20 to 0 % attack).

Example 3.2: Comparison test: direct action against

_ Colletotrichum lagenarium
The formulated active ingredient is mixed at various

concentrations (100, 10, 1, 0.1 ppm) with nutrient
substrate (vegetable juice) which has been autoclaved and
cooled and which contains 103 spores/ml,.and the'mixture
is poured onto microtiter plates. The plates are then
incubated in the dark at 22°C. After 2-3 days the growth
of the fungus is measuréd by spectrophotometry and the
ECgg. values are determined.

In the case of e.q. compound 1.1, 1.2, 1.4, 1.34, 1.39,
1.79, 1.81, 1.86, 1.100, 1.101, 1.116, 1.135, 1.136,
1.139, '1.140, 1.144, 2.5, 3.26, 3.29 or 7.6, no inhibi-
tion of the growth of the fungus is observed. In
contrast,. when the fungicide benomyl (commercially

/SONHCl.Hg
FAYAN

i @ «—NHCOOCH 3
NN

available product)

is used as comparison substance at 0.2 ppm, a 50 %
inhibition (ECgg) of Colletotrichum lagenarium occurs.

Example 3.3: Immunising action against Pyricularia oryzae
on rice plants |

A) Foliar application

After a cultivation period of 3 weeks, rice plants are

treated by foliar application with a spray mixture

(concentration: 0.02 % active ingredient) prepared from a



wettable powder formulation of the active ingrédient.
After 2-3 days the plants are inoculated with a spore
suspension (350,000 spores/ml) and incubated for 7 days
at high humidity and at a temperature of 24°C. Evalua-
tion of the protective action is made 7-8 days after
inoculation and is based on the fungus attack.

' Untreated and infected control plants exhibit 100 %
attack in this test. '

.COmpdunds_of Tables 1 to 8 result in good immunisation
against Pyricularia oryzae; Thus, plants treated e.g.’
with compound 1.2, 1.34, 1.37, 1.38, 1.39, 1.72, 1.79,
1.86, 1.96, 1.103, .1.119, 1.135, 2.2, 2.3, 3.1, 3.2, 3.8,
3.9, 3.13, 4.2, 5.2 or 7.2 remain virtually completely
‘free of Pyricularia oryzae (20 to 0 % attack). '

B) Soil application . _
“After a cultivation period of 3 weeks, rice plants are

treated by soil application with a spray mixture (concen-
tration: 0.002 % active ingredient, based on the volume
of the spil) prepared from a wettable powder fogmulation
of the active ingredient. After 2-3 days the plants are
inoculated with a spore suspension (35 x 102 spores/ml)
and incubated for 7 days at high humidity and at a
temperature of 24°C.

 Evaluation of the protective action is made 7 to 8 days
after inoculation and is based on the fungus attack.

Untreated and infécted control plants exhibit 100 %
attack in this test. Compounds of Tables 1 to 7 exhibit
good activity against Pyricularia oryzae. Thus, plants
treated e.g. with compounds 1.2, 1.34, 1.37,'1.38, 1.39,
1.79, 1.96, 1.103, 1.119, 1.135, 2.2, 2.3, 3.1, 3.9, 3.13

or 7.3 remain virtually completely free of Pyricularia



oryzae (20 to 0 % attack).

Example 3.4: Comparison test: direct.action against
Pyricularia oryzae

The formulated active ingredient is mixed at various
concentrations (100, 10, 1, 0.1 ppm) with nutrient
substrate (vegetable juice) which has been autoclaved and
cooled and which contains 103 spores/ml, and the mixture
is poured onto-microtiter plates.. The plates are
-.~incubated in the dark at 22°C. After 2-3 days the. growth
of the fungus is determined by spectrophqtometry.

In the case of e.g. compound 1.1, 1.2, 1.3, 1.4, 1.5,
1.34,.'1_.37,"1.39,'1.72, 1.86, 1.96, 1.100, 1.101, 1.103,
1.108, 1.140, 2.5, 3.1, 3.9, 3.26, 7.26 or 7.6, no
inhibition of the growth of the fungus is observed. In
contrast; when the fungicide benomyl (commercially
available product/see Example 3.2) is used as comparisdn
substance at 0.1 ppm, a 50 % inhibition (Ecso) of '
Pyricularia oryzae oCcurs. :

Example 3.5: Immunising action against Pseudomonas

A) Foliar application . _

After a cultivation period of 2 weeks, cucumber plants
are sprayed with a spray mixture (concentration: 0.02 %
active ingredient) prepared from a wettable powder

~ formulation of the active ingredient.

After one week the plaﬁts are.infected with a bacteria
suspension (108 bacteria/ml) and incubated for 7 days at
hiqh humidity and at a temperature of 23°C.

Evaluation of the protective action is made 7 to 8 days

after infection and is based on the bacteria attack.
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Compounds of Tables 1 to 7 result in good immunisation
against Pseudomonas lachrymans. Thus, plants treated
e.g. with compound 1.2, 1.3, 1.4, 1.5, 1.9, 1.34, 1.38,
1.46, 1.72, 1.79, 1.81, 1.119, 1.135, 2.2, 2.3, 3.1,
3.28, 3.29 or 7.26 remain substantially free of
Pseudomonas (20 to 0 % attack).

B) Soil application _
After a cultivation period of 2 weeks, cucumber plants
are treated by soil application with.a spray mixture
(concentration: 0.002 % active ingredient, based on the
volume of the soil) prepared from a wettable powder
formulation of the active ingredient.

After one week the plants are infected with a bacteria
suspension (108 bacteria/ml) and incubated for 7 days at
high humidity and at a temperature of 23°C.

Evaluation of the protective action is made 7 to 8 days
after infection and is based on the fungus attack.
Compounds of Tables 1 to 7 result in good immunisatién
against Pseudomeonas lachrymans. Thus, plants treated
e.g. with compound.l.l, 1.2, 1.3, 1.4, 1.5, 1.9, 1.34,
1.38, 1.46, 1.72, 1.79, 1.81, 1.119, 1.135, 2.2, 2.3,
3.1, 3.9, 3.28, 3.29 or 7.26 remain virtually completely
free of Pseudomonas (20 to 0 % attack).

Untreated and infected control plants exhibit 10C %
attack of the disease in tests A and B.

Example 3.6: Comparison test: direct action against

Pseudomonas lachrvmans
The formulated active ingredient is mixed at various

concentrations (100, 10, 1, 0.1 ppm) with nutrient broth




(0.8 %) which has been autoclaved and cocled and which
contains 10° bacteria/ml, and the mixture is poured onto
microtiter plates. The plates are then incubated in the
dark at 22°C on a vibrator table (120 rpm). After an
incubation period of 2-3 days the growth of the bacteria
is determined by spectrophotometry.

In the case of e.g. compound 1.1, 1.2, 1.3, 1.4, 1.5,

1.34, 1.38, 1.72, 1.79, 1.81, 1.96, 1.101, 1.119, 1.140,
2.2, 2.3, 2.5, 3.1, 3.6, 3.9, 3.26, 3.28, 3.29 or 7.26,
no inhibition of the growtﬁ of the bacteria is observed.

In contrast, when the bactericide streptomycin is used as

comparison substance at 0.4 ppm, a 50 % inhibition (ECs0)
of Pseudomonas lachrymans occurs.

Example 3.7: Immunising action against Xanthomonas oryzae
on_rice plants

A) Foliar application
After a cultivation period of 3 weeks, rice plants are

treated by foliar application with a spray mixture
(concentration: 0.02 % active ingredient) prepared from a
wettable powder formulation of the active ingredient.
After 2-3 days the plants are inoculated with a bacteria
suspension (108 bacteria/ml) and incubated for 7 days at
. high humidity and at a temperature of 24°C. Evaluation .
‘of the protective action is made 7-8 days after inocula-
tion and is based on the bacteria attack.

Compounds of the Tables result in good immunisation
against Xanthomonas oryzae. Thus, plants treated e.g.
with compound 1.3, 1.5, 1.16, 1.37, 1.38, 1.72, 1.81,
l1.86, 1.95, 1.102, 1.103, 1.108, 1.136, 1.139, 2.2, 2.5
or 3.29 rémain Virﬁually completeiy free of Xanthomonas
oryzaé (20 to 0 % attack).

B) Soil application



After a cultivation period of 3 weeks, rice plants are
treated by soil application with a spray mixture (concen-
tration: 0.002 % active ingredient, based on the volume
of the soil) prepared from a wettable powder formulation
of the active ingredient. After 2~3 days the plants are
incoculated with a bacteria suspension_(lo8 bacteria/ml)
and incubated for 7 days at high humidity and at a
temperature of 24°C. '

Evaluation of the protective action is made-7-8-days
after inoculation and is based on the bacteria attack.

Compounds of Tables 1 to 7 result in good immunisation
against Xanthomonas oryzae. Thus, plants treated e.g. .
with compound 1.2, 1.3, 1.4, 1.5, 1.6, 1.9, 1.16, 1.34,
1.35, 1.38, 1.44, 1.46, 1.68, 1.71, 1.72, 1.81, 1.8s6,
1.96, 1.102, 1.103, 1.119, 1.135, 1.136, 2.2, 2.3, 2.5,
3.1, 3.13, 3.28, 3.29, 7.2, 7.5 or 7.26 remain virtually
completely free of Xanthomonas oryzae (20 to 0 % attack).

Untreated and infected control plants ‘exhibit 100 %
attack in tests A and B.

Exanple 3.8: Comparison test: direct action against
Xanthomonas oryzae
The formulated active ingredient is mixed at various
concentrations (100, 10, 1, 0.1 ppm) with nutrient broth
(0.8 %) which has been autoclaved and cooled and which
contains 10® bacteria/ml, and the mixture is poured onto
microtiter plates. The plates are incubated in the dark
.at 22°C on a vibrator table (120 rpm). After 2-3 days
the growth of the bacteria is determined by
spectrophotometry.

In the case of e.g. compound 1.1, 1.2; 1.3, 1.4, 1.5,
1.9, 1.34, 1.38, 1.81, 1.101, 1.119, 1.135, 1.140, 2.3 or
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2.5, no inhibition of the growth of the bacteria is
observed. In contrast, when the bactericide streptomycin
is used as comparison substance at 0.4 ppm, a 50 %

inhibition (ECgg) of Xanthomonas oryzae occurs.

Example 3.9: Immunising action against Xanthomonas

. vesicatoria on paprika plants
A) Foliar application
After a cultivation period of 4 weeks, paprika plants are
treated by foliar application with a spray mixture
(concentration: 0.02 % active ingredientl) prepared from
a wettable powder formulation of the active ingredient.
After 2-3 days the plants are inoculated with a bacteria
suspension (108 bacteria/ml) and incubated for 6 days at
high humidity and at a temperature of 25°C. Evaluation
of the protective action is made 7-8 days after inocula-
tion and is based on the bacteria attack. '

Untreated and infected control plants exhibit 100 %
attack in this test.

Compounds of Tables 1 to 7 result in good .immunisation
against Xanthomonas vesicatoria. Thus, plants treated
e.g. with compoﬁnd i.2, 1.5, 1.9, 1.16, 1.34, 1.35, 1.37,
1.72, 1.81, 1.86, 1.96, 1.102, 1.103, 1.108, 1.136, 3.1,
3.13, 3.28, 3.29, 5.2, 7.26 or 7.5 remain virtually
completely free of Xanthomonas vesicatoria (20 to 0 %
attack).

B) Scil application :
After a cultivation period of 4 weeks,.paprika plants are
treated by soil application with a spray mixture (concen-
tration: 60 ppm, based on the volume of the soil)

lrranslator’s note: although "ppm" appears here in
Fhe German, it seems clear from the context that "active
ingredient® was intended.




prepared from a wettable powder formulation of the
active ingredient. After 2-3 days the plants are
inoculated with a'bacteria suspension (108 bacteria/ml)
and incubated for 6 dayé at high humidity and at a
temperature of 25°C.

Evaluation of the protective action is made 7-8 days
after inoculation and is based on the bacteria attack.

Untreated and infected control plants exhibit 100 %
attack-in this test. '

Compounds of Tables 1 to 7 result in good immunisation .
against Xanthomonas vesicatoria. Thus, plants treated
e.g. with compound 1.2, 1.5, 1.6, 1.9, 1.11, 1.16, 1.34,
1.35, 1.36, 1.37, 1.39, 1.68, 1.71, 1.72, 1.81, 1.86,
1.5, 1.100, 1.102, 1.103, 1.108, 1.116, 1.140, 1.144,
2.5, 3.1, 3.13, 3.28, 3.29, 5.2, 7.2 or 7.26 remain
virtually completely free of Xanthomonas vesicatoria (20
to 0 % attack).

Example 3.10: Immunising action against Phytophthora

. infestans on.tomato plants
A) Foliar application
After a cultivatioh.period of 3 weeks, tomato plants are
sprayed with a spray mixture (0.02 % active ingredient)
prepared from a wettable powder formulation of the
active ingredient. After 2-3 days the treated plants are
infected with a sporangia suspension of the fungus (5 x
104 sporangia/ml). Evaluation of the protective action
is made after incubation of the infected plants for 5
days at 20-100 % relative'humidity and 20°C.

Untreated and infected control pPlants exhibit 100 %
attack in this test.
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Compounds of Tables 1 to 7 result in good immunisation
against Phytophthora infestans. Thus, plants treated
e.g. with compound 1.6, 1.16, 1.34, 1.44, 1.68, 1.71,
1.72, 1.96, -1 101, 3.9 or 7.26 remain substantlally free
of Phytophthora (20 to 0 % attack).

B) Soil application
After a cultivation period of 3 weeks, a spray mixture

(0.006 % active ingredient, based on the volume of the

soil) prepared.ffom a wettable powder formulation of the

active. ingredient is poured onto tomato plants. Care is .

taken that the spray mixture does not come into contact

.with the parts of the plants above the soil. After 4

days the treated plants are infected with a sporangia
suspension (5 x 104 sporangia/ml) of the fungus.
Evaluation of the protective action is made after
incubation of the 1nfected plants for 5 days at 90-100 %
relative humidity and 20 C.

Untreated and infected control plants exhibit 100 %
attack in this test.

Compounds of Tables 1 to 7 result in good immunisation
against Phytophthora infestans. 'Thus, plants treated
e.g. with compound 1.6, 1.34, 1.44, 1.68, 1.71, 1.72,
1.101, 3.2, 3.4, 3.6, 3.8, 3.9, 3.13 or 7.26 remain
substantially free of Phytophthora (20 to 0 % attack).

Example 3.11: Comparison test: direct action against
Phytophthora infestans

The formulated active ingredient is mixed at various
concentrations (100, 10, 1, 0.1 ppm) with nutrient
substrate (peas/agar) which has been sterile-filtered .and

contains 106-sporangia/ml, and the mixture is poured onto

- microtiter plates. The plates are incubated in the dark

at 22°c. After 2-3 days the growth of the fungus is
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determined by spectrophotometry.

In the case of e.g. compound 1.1, 1.2, 1.4, 1.34, 1.72,
1.86, 1.104, 1.108, 1.116, 1.135, 1.140, 1.144, 2.5, 3.1,
3.6, 3.9, 3.13, 3.26, 7.6 or 7.26, no inhibition of the
growth of the fungus is observed. In contrast, when
ridomil (commercially available product) is used as
comparison substance at 0.2 ppm, a 50 % inhibition of
Phytophthora infestaﬁs occurs.

Example 3.12: Immuniging action against Plasmopara

o viticola on vines |
Vine seedlings in the 4- to S-leaf stage are'sprayed-with
a spray mixture'(o,oz $ active ingredient) prepared from
a wettable powder formulation of the active ingredient.
After one week the treated plants are infected with a
sporangia suspension'(s x 104 sporangia/ml) of the
fungus. Evaluation of the profective action is made
after incubation for 6 days at 95-100 % relative humidity
and 20°C.

Untreated and infected control plants exhibit 100 %
attack in this test.

Compouﬁds of Tables 1 to 8 result in good immunisation

against Plasmopara viticola. Thus, vines treated e.g.

with compound 1.1, 1.2 or 1.5 remain substantially free
of Plasmopara viticola (20 to 0 % attack).

Example 3.13: Tmmunising action against Pseudomonas
o tomato on tomato plants

A) Foliar application
After a cultivation period of 3 weeks, tomato plants are

treated by foliar application with a spray mixture
(concentration: 0.02 % active ingredient) prepared from a
" wettable powder formulation of the active ingredient.
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After 2-3 days the plants are inoculated with a bacteria
~ suspension (108 bacteria/ml) and incubated for 6 days at
high humidity and at a temperature of 25°C. Evaluation
of the protective action is made 7-8 days after inocula-
tion and is based on the bacteria attack. |

Untreated and infected control plants exhibit 100 %
attack in this test. ' '

Compounds of Tables 1 to 8 result in good immunisation
against Pseudomonas tomato. Thus, plants treated e.g.
with compound 1.16, 1.95.or 7.5 remain substantially free
of Pseudomonas (20 to 0 % attack).

B) Soil agpiicgtion

After a cultivation period-of 3 weeks, tomato plants are
treated by soil application with a spray mixture (concen-
tration: 0.002 % active ingredient, based on the volume
of the soil) prepafed from a wettable powder formulation
of the active ingredient. After 2-3 days the plants are
inoculated with a bacteria suspension (108 bacteria/ml)
and incubated for 6 days at high humidity and at a.
temperature of 25°C. |

Evaluation of the protective action is made 7-8 days
after inoculation and is based on the bacteria attack.

Untreated and infected control plants exhibit 100 %
attack in this test.

" Compounds of Tables 1 to 7 result in good immunisation
~against -Pseudomonas tomato. Thus, plants treéted'e.g.
‘with compound 1.44, 1.95 or 7.5 remain virtually comp-
letely free of Pseudomonas (20 to 0 % attack).

Example 3.14: Immunising action against Phytophthora

Lo
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parasitica var. nicotianae on tobacco
plants
Soil application
Tobacco plants (8 weeks o0ld) are treated with a formu-
lated solution of the active ingredient by soil applica-
tion (concentration: 2 ppm, based on the volume of the
soil) or by injection ihto'the leaf (concentration:
0.02 % active ingredient). After 4 days the plants are
infected with Phytophthora parasitica.. 2 ml of a
zoospore suspension (8 x 104 z/ml) are pipetted around -
the base of the stalk and washed into the soil with
water. The plants are kept at 24‘—26fC~for 3 weeks.

Evaiuation_of the symptoms is made on the basis of the
degree to which the plants have withered.

Untreated and infected plants had withered completely.

Compounds of Tables 1 to 7 exhibit good activity against
Phytophthora parasitica. Thus e.g. compound 1.2 reduces
withering to 0-5 %.

Example 3.15: Direct action against Phytophthora

parasitica var. nicotianae
The active ingredient is mixed with nutrient substrate

(V-8 agar) at a concentration of 100 ppm and the mixture
is poured into Petri dishes. After cooling, either a
disc of mycelia (8 mm) is placed in the centre of the
plate or 100 ul of a zoospore suspension (10° spores/ml)
of the fungus are spread onto the plate. The plates are
incubated at 22°cC. '

Compound 1.2 exhibits no inhibiting activity on the
germination and growth of the fungus in comparison with
the control plates without active ingredient.
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Example 3.16: Immunising action against Peronospora
tabacina on tobacco plants

A) Foliar application

Tobacco plants (8 weeks old) are sprayed with a formu-

lated solution of the active ingredient (concehtration:

0.02 % active ingredient). 4 days after the treatment
the plants are inoculated with a sporangia suspension of
Peronospora tabacina (104 sporangia/ml), kept in the dark
for 20 hours at 25°C and high humidity, and then incub-
ated further with normal day/night alternation.

'B) Soil application _
Tobacco plants (8 weeks old) are treated by soil applica-
tion with a formulated solution of the active ingredient
(concentrétion: 0.006 % active ingredient; based on the
volume of'the soil). After 4 days the plants are
inoculated with a sporangia suspension of Peronospora
tabacina (10? sporangia/ml), kept in the dark for 20
hours at 25°C and high humidity, and then incubated
further with normal day/night alternation.

In tests A and B evaluation of the symptoms is made on
the basis of the area of the leaf surface attacked by the
fungus.

The control plants exhibit 90 to 100 % attack. Plants
treated in tests A and B with compound 1.2 exhibit 0-3%
attack.

oe

Example 3.17: Direct action against Peronospora tabacina
Formulated active ingredient is mixed at various concen-

trations (16, 1, 0.1 ppm) with water agar and the mixture
is poured into Petri dishes. After cooling, 100 ﬁl of a

sporangia suspension (106 spores/ml) are spread onto the

plate. The plates are incubated at 18°C for 16 hours.
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In the case of e.g. compound 1.2, no inhibition of the

germination of Peronospora tabacina is observed.

Example 3.18: Immunising action against Cercospora
nicotianae on tobacco plants

3) Foliar application
Tobacco plants (8 weeks old) are sprayed with a formu-

lated solution of the active ingredient (concentration:
200 ppm). Four days after the treatment the plants are
inoculated with a spore suspension of Cercospora nicot-
‘ianae (10° spores/ml) and incubated for 5 days at high
hﬁmidity and at a temperéture of 22°-25°C. . Incubation is
then continued at normal humidity and at 20°-22°C.

Bf Soil application

Tobacco plants (8 weeks old) are treated by'soil applica-
tion with a formulated solution of the active ingredient
(coﬁcentration: 0.002 % active ingredient). After 4 days
the plants are inoculated with a spore suspension of
Cercospora nicotianae (103 spores/ml) and incubated for

5 ‘days at high humidity and at a temperature of 22°-25°C.
Incubation is then continued at normal humidity. and at
20°-22°C.

In tests A and B evaluation of the symptoms is made on
the basis of the fungus attack 12 to 14 days after
infection.

The control plants exhibit 100 % attack. Plants treated
in tests A and B with compound 1.2 exhibit 0-20 % attack.

Example 3.19: Direct action against Cercospora nicotianae
Active ingredient is mixed at various concentrations:

(100, 10, 1, 0.1 ppm) with nutrient substrate (V-8 agar)
and the mixture is poured into Petri dishes. After

cooling, either a disc of mycelia (8 mm) is placed in the
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centre of the plate or 100 pl of a spore suspension

(5 x 104 spores/ml) are spread onto the plate. The

plates are incubated at 22°C.

Compound 1.2 exhibits no inhibiting activity on the
germination and growth 'of the fungus in comparison with
the control plates without active ingredient.

Example 3.20: Tmmunising action against Pseudomonas
tabaci on tobacco plants
A) Foliar application _
Tobacco plants (8 weeks old) are treated with'a formu-
lated solution of the active ingredient by spraying
(concentration: 200 ppm) or by injection (concentration:
200, 60, 20 ppm). After 4 days the plants are sprayed
with a bacteria éuspension (2 x_107 bacteria/ml) and kept
at high humidity and 22°-25°C for 3 days. Incubation is |
then continued for 3 days at normal humidity and
22°=-25°cC.

B) Soil application

Tobacco plants (8 weeks old) are treated by sojil applica-
tion with a formulated solution of the active ingredient
(concentration: 0.002 % to 0.0002 % active ingredient).
After 4 days the plants are sprayed with a bacteria
suspension (2 x 107 bacteria/ml) and kept at high
humidity and 22°-25°C for 3 days. Incubation is then
continued for 3 days at normal humidity and 22°-25°cC.

In tests A and B evaluation of the symptoms is made on
the basis of the bacteria attack.

The control plants exhibit 100 % attack.

Plants treated in tests A and B with compound 1.2 or 1.46
exhibit 0~-20 % attack.
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Example 3.21: Direct action against Pseudomonas tabaci
The active ihgredient is mixed at various concentrations
(100, 10, 1, 0.1 ppm) with liquid nutrient substrate
(nutrient broth) containing 106 bacteria/ml, and the
mixture is poured onto microtiter plates. The plateé are
incubated at 22°C and the growth of the bacteria is
determined after 16 hours by measuring the optical
density.

. In the case of e.g. compound 1.2, no inhibition of the
 growth of Péeudomonas'tabadi is observed. 1In contrast,
streptomycin causes a 50 % inhibition.(Ecso) of growth at
0.1 ppm.

Example 3.22: lmmunisigg action against ﬁqbacco mosaic

virus and potato ¥Y-virus on tobacco plants
.Tobacco plants (8 weeks old) are treated with a formﬁ—
lated solution of the active ingredient by spraying
(concentration: 200 ppm) or by injection (concentration:
0.02 % to 0.0002 % active ingredient). After 4 days the
plants are inoculated by mechanical means with a suspen-
sion of tobacco mosaic virus (0.5 ug/ml + Carborundum) or
of potato Y-virus (juice of an infected leaf, 1 g/100 ml
H,0 + Carborundum) and. incubated at a temperature of
20°-22°cC.

Evaluation of the protective action is made in the case
of tobacco mosaic virus on the basis of the number and
size of local lesions 7 days after inoculation and in the
case of potato Y-virus by serological determinétion_of

the number of viruses 7 and 10 days after inoculation.

In the test, plants treated with compound 1.2 exhibit, in
the case of tobacco mosaic virus, 88 to 100 % inhibition

'of_the development of lesions in comparison with the
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corresponding controls (100 % damage) and, in the case of
- potato Y-virus, 70 to 100 % inhibition of the increase of
the virus in comparison with the corresponding controls
(= 100 %). The untreated and infected plants exhibit

100 % lesions (control).

- Exanple 3.23: Direct'action.against tobacco mosaic virus
The formulated active ingredient is added directly to the
tobacco mosaic virus-inoculum (200 ppm + 0.5 ug/ml virus
+ Carborundum). After one hour, tobacco plants (8 weeks
old) are inoculated with the mixture by mechanical means.

Plants inoculated with this mixture_of tobacco mosaic
virus and compound 1.2 exhibit no protective action.

' Example 3.24: Immunising action against Erysiphe graminis
’ on wheat '

After a cultivation period of 5 days, wheat plants are
sprayed with a spray mixture (concentration: 0.02 %)
prepared from a wettable powder formulation of the

- active ‘ingredient. One day later the plants are infected
with conidia of Erysiphe graminis and incubated at 20°C.

Evaluation of the protective action is made 8-10 days
after infection and is based on the fungus attack.

Compounds of Tables 1 to 8 used as active ingredient
exhibit good activity against Erysiphe graminis in this
test. Thus, plants treated e.g. with compound 1.2 remain

substantially free of Erysiphé attack (0 to 20 % damage).
' On the other hand, Erysiphe'attack is 100 % in untreated
and infected plants (control).

Example 3.25%a: In vitro test of direct action against
' Pyricularia oryzae, Colletotrichum
lagenarium or Phytophthora infestans
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The active ingredient of the test compounds is added a)
to a liquid V-8 medium (vegetable mixture) containing
104 spores/ml of Pyricularia oryzae or Colletotrichum
lagenarium and b) to a ligquid pea medium containing

104 sporangia/ml of Phytqphthora infestans, the final
concentration of active ingredient in both cases being
60 ppm.. The prepared nutrient media are placed on
microtiter plates and kept there in the dark for 2 days
at 22°C and 100 % relative humidity, the preparations
containing Pyricularia oryzae -and Colletotrichum being
shaken. ' |

The.growth of the fungi is then determined by spectro-
metric absorption measurement of the media at 595 nm
(turbidity measurement).

Example 3.25b: In vitro test of direct action against
Xanthomonas orvzae and Pseudomonas

lachrymans
The active ingredient of the test compounds is added to a

nutrient medium (Bacto-Nutrient Broth Difco) containing
109 organisms/ml of Xanthomonas oryzae or Pseudomonas
lachrymans, the flnal concentration of active 1ngred1ent
being 60 ppm. The prepared nutrlent medium is placed on
microtiter plates and shaken there in the dark for 2 days
at 22°C and 100 % relative humidity.

»

The growth-of the bacterla is then determined by spectro—
metric absorption measurements of the medla at 595 nm
(turbidity measurement).

During testing of the ‘active 1ngred1ent in the above-
described tests, control experiments are carried out in
~para11el in the manner described, but without using
active ingredients. The degree of turbidity measured in

the control experiments represents the 100 % value for
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the evaluation scale used.

Evaluation is made on the basis of the following scale of

ratings:

Growth of fungus (in %) i Rating
81 - 100 : o g%
71 - 80 _ 8% .
61 - 70 S _ 7%
51 - 60 ' 6
41 - 50 5
31 - 40 4
21 - 30 3
-1 - 20 2
0 - 10 1

* In the case of ratings greater than or equal to 7, it
is concluded that there is no direct microbicidal
activity. '
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Fungicidal or bactericidal in vitro action of compounds of formula I in comparison with known
substances :

a) Test compounds of formula

s

I/ \ﬁ/' \N

\,/'\N/
Comp. Z Colletotrichum|Pyricularia|Phytophthora|Xanthomonas|Pseudomonas
no. lagenarium oryzae, infestans oryzae lachrymans
1.1 COOH 9 9 9 9 9
1.2 |cooMethyl 9 9 9 9. 9
1.4 C00-n-propyl 9 9 9 -9 9
1.135 COO-cyclohéxyl 6 - 9 9 -
1.34 |CO0-Benzyl 9 9 9 9 9
1.96 |CO0-CH2~2'Furyl - 9 4 - 9
2.5 COS-Benzyl 9 9 9 9 9
1.101 |COOCH2=2-Pyridinyl 9 9 6 9. 9
1.140 |COOCHz-2-Methylphenyl 9 9 9 9 9
1.144 COOCH2—3-Méthoxyphenyl 9 - 9 9 -
1.116 |COOCH;~1-Naphthyl 9 - 9 6 -
1.108 [COOCH,CH2P(0)(OMethyl): - 9 9 - 9
1.104 |COOCH2CH2Si(Methyl), | - 3 9 - 9

- 11




(continuation)

Comp. .2 Colletotrichum Pyricularia|Phytophthora|Xanthomonas|Pseudomonas
no. lagenarium oryzae infestans oryzae lachrymans
. ' - /.'—.\ . .
1.72 |coo N-.\M/ - 9 9 9
1.86 |COO~Diacetone-D-gluco- - 9 9 - 9
"sidyl
3.1 CONH 2 - 9 9 - 9
3.26 |CON(allyl), - 9 9 - 8
. CN
3.13 CON[/ g ]2 - 6 9 - 9
1.100 COOCHz-N<N : 9 9 - 9 -
3.6  |CONH~Phenyl - - 9 - 9
3.9  |CONH-CH;COOH - 9 9 - 9
7.26 *{CN - 9 9 - 8

- 112 ~
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b) Test compounds of formulae

' éomp. Formula Colletotrichum|{Pyricularia|Phytophthora|Xanthomonas |Pseudomonas
no. lagenarium oryzae _Jinfestans oryzae lachrymans
GOOCH;.
F\./-\'/S\ | 0
7.6 ! l N - 9 9 - 8
N
01\./-\./5\\
* [ N 1 1 1 - -
NN
yor
. S -
FAAWAAN _ -
* [ 1 1 1 - -
N

* Compounds from DE-0S 1 695 786
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Patent Claims for the Contracting States: DE, GB, FR,
IT, NL, SE, CH/LI, BE, LU, AT, GR

1.. A process for immunising plants against attack by
phytopathogehic microorganisms which comprises applying
as active_ingredient to said plants and/or to the locus
thereof a compound of the following formula I

/N / : '
i i > - (1)
AN .
- wherein: o ' o
X is hydrogen, halogen, hYdroxy, methyl, methoxy, Hobc.or
MooC;
Y is hydrogen, halogen, SO3H, SO3M, nitro, hydroxy or _
amino, ‘M being the'mblar equivalent of an alkali metal or
alkaline eafth metal ion that is formed from a corres-
ponding base or basic compound; and
Z is cyano or -CO-A, A being either OH or SH, the H of
" which may also have been replaced'by the molar equivalent -
of an inorganic or organic cationic radical.’

2. A process for immunising plants against attack by
phytopathogenic microorganisms which comprises applying
as active ingredient to said plants and/or to the locus
thereof a compound of the following formula I

j/ \\N (1)

.wherein: : :

X is hydrogen, halogen, hydroxy, methyl; methoxy, HOOC or
MOOC; R a B

Y is hydrogen, halogen, SO3H, SO3M, nitro, hydroxy or
amino, M being the molar equivalent of an alkali metal or
alkaline earth metal ion that is formed from a corres-
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ponding base or basic compound; and

7%z is cyano or ~-CO-A,

A is UR, N(Rp)Ry or UMN(=C),(R3)R4;

M is the molar equivalent of an alkali metal or alkaline

earth metal ion that has been formed from a corresponding

base or basic compound; - .

U is okygen or sulfur;

vl is oxygen .or -N(Rg)-:

R is hydrogen, C;-Cgalkyl, C;-Cgalkyl that is substituted
- by halogen, cyano, nltro, ‘hydroxy, U-C;-Czalkyl or by

. Cp-Cydialkylamino or is interrupted by the CO group,
. (T)=COOH or (T)-CO0C;-Cyalkyl, C3-Cgalkenyl, halo-

| .substituted C3-Cgalkenyl, C3-Cgalkynyl, halo-substituted

.C3-Cgalkynyl, (T)np-C3-Cgcycloalkyl,; or a group selected
from the following:
' a . . H
(1) _7 —-‘{( , (T)n;n;aphth, (T)n-_Si(Cl—Cgalky1)3, _&'i
n \'*'xb - _ i
Je
X
(T)——g-—(ci—_c..—qlkyl), : (T)—“E(ORS)Z-"-; and (T)p—W; |
R |

each of X&, XP and X€, independently of the others, is
hydrogen, halbgen, hydroxy, cyano, HOOC, MOOC,
C1-Caalkyl-00C, C;-Cgalkyl, Cj-Cgalkoxy, C;-Cphaloalkyl
having up to 5 halogen atoms, especially fluorine atoms; o
or X2 is Cj;-Cyhaloalkoxy having up to 5 halogen atoms,
nitro, diméthylamino, phenyl, phenoxy, benzyloxy,
sulfamoyloxy and XP and X€ are both hydrogen; or

X2 js phenyi, phenoxy or benzyloxy and Xb_is halogen or
methyl and XC is hydrogen; or -

Xa, xP ang x© togéther are -4 or 5 fluorine atoms;

naphth is a naphthyl radical that is unsubstituted or is
substituted by halogen, methyl, methoxy or by nitro;

W is a 5- to 7-membered saturated or unsaturated hetero-
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cycle having from 1 to 3 hetero atoms from the group O, N
and S that is unsubstituted or is substituted by halogen,
trifluoromethyl, cyano, Cy-Csalkyl or by a C;-Cjalkoxy-
carbonyl-C,-Cjsalkyleneimino radical, or is a monosac-
charide radical;

T is a bridge member —-CHy—-, -CH5CHy-, —-CH(CHj3)-,
—-CCH3(CH3)~, -CH,CH,CHp~ or —CH,CH,0-;

Ry is hydrogen, C;-Cgalkyl, C3-Cgalkyl interrupted by an
oxygen or sulfur atom, Cl-Csalkyl substituted by halogen,
cyano,_HOOC or by C;-Cpalkyl-00C, C;-Cgalkyl interrupted
- by an.oxygen of_sulfur-atom and substituted by halogen,
cyano, HOOC or by C3-Coalkyl-00OC, C3~-Cgalkenyl, -
C3-Csalkenyl substituted by C;-C3alkyl-00C, C3-Csalkyn-
y¥l, C3-Csalkynyl substituted by C;-C3alkyl-00C, (T)p-
C3-Cgcycloalkyl, (T)n-C3—Cscycloalkyllsubstitutéd by
C1-C3alkyl-00C, (T),-phenyl, or (T),-phenyl substituted
in the phenyl moiety by halogen, hydroxy, methyl,
methoxy, CFj3, cyano, HOOC or by MOOC;

Ry is hydrogen, hydroxy, Cj3-Cialkyl, C3-Czalkyl substit-
uted by cyano or by C;-Cijalkoxy, C;-Cgalkoxy, a 3- to 6-
membered saturated or ﬁnsaturated heterocycle containing
O, N or S as hetero atoms:; ‘ '

R; and Ry together with the atom to which they are bonded
are a heterocycle W; '

Ry is hydrogen, cyano, Cj;-Cgalkyl, phenyl, phenyl _
substituted by halogen, hydroxy, methyl, methoxy, HOOC or
by MOOC, or a heterocycle W:

R4 is hydrogen, C;-Cgalkyl, CONH,, CONH-CONH-C;-Csalkyl,
C;-Csalkanoyl, Cj;-Cjalkanoyl substituted by halogen or by
Cy-Czalkoxy, Cz—-Cgalkenoyl, or C3—C5a1kenoyl substituted
by halogen or by Cl—c3a1koxy,

Ry and R; together with the atom to which they are bonded
are a heterocycle W or a carbocyclic ring wW’; .

W’ is a carbocyclic radical having from 3 to 7 fing
carbon atoms; |

Rg is hydrogen or methyl;
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Rg is hydrogen or C;-Cgalkyl; and

n is 0 or 1;

and in a compound of formula I the organic radical A has
a molecular weight of less than 900; or in the case
where U is oxygen or sulfur, a salt of the phytophysio-
logically tolerable 7-carboxylic acid with a primary,
secbndary or tertiary amine or with an inorganic base.

3. A process according to claim 1 or claim 2, wherein the
application rate is less than 1 kg of active ingredient/-
hectare.

4. A process according to claim 2, wherein there is used
compound of formula I wherein:

-and Y are hydrogen;

is cyano or COA;

is UR or UIN(=C),(R3)Ry:;

is oxygen;

a > N X op

Ul is oxygen or -N(Rg)-:

R is hydrogen, C;-Cgalkyl, C;-Cgalkyl substituted by
halogen or by C;-Cjalkoxy, C3-Cgalkenyl, halo-substituted
C3-Cgalkenyl, C3-Cgalkynyl, halo-substituted C3-Cgalk-
ynyl, (T)p—-C3-Cgcycloalkyl, benzyl, halogenated benzyl,
methoxybenzyl, (T)n-si(cH3)3, (T)-P(0) (C;—-Cgalkyl)CH3,
(T)-P(0)(0C;-C4alkyl), or the group (T)p-W:

W is a 5- to 7-membered saturated or unsaturated unsub-
stituted heterocycle having from 1 to 3 hetero atoms from
the group 0, N and S, or is diacetone-D-glucosidyl;

T is a bridge member -CHy~-, —-CH5CHy—, -CH(CHj3)-,
~CCH3(CH3)- or —CH,CH,CHy -

R3 is hydrogen, cyano,'cl—cealkyl; phenyl or W;

R4 is hydrogen, C;-Cgalkyl, CONH,, CONH-CONH-C;-Csalkyl,
Cj-Czalkanoyl or C;-Cgalkenoyl: :

R3 and R, together with the atom to which they are bonded
are W or W’; .

W is a 5- to 7-membered saturated or unsaturated hetero-
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cycle having from 1 to 3 hetero atoms from the group O, N
and- S; _ '
W’ is a radical from the group: .

.- o—- ' \
=7 . -~ \, . and . i .
. \._.s N ’
n is 0 or 1.
* 5. A compound of formula I’
SN
x— i \\N (1)
NN -

wherein: ,

X is hydrogen, halogen, hydroxy, methyl, methoxy, HOOC or
MOOC; .

¥ is hydrogen, halogen, SO3H, SO3M, nitro, hydroxy or
amino;

Z is cyano or COA;

A is UR, N(Rj)Rp or UIN(=C)p(R3)R4;i

M is the molar equivalent of an alkali metal or alkaline
‘earth metal ion that has been formed from a corresponding
base or basic compound;-

U is oxygen or sulfur;

ul is oxygen or -N(Rg)-;

R is hydrogen, C;-Cgalkyl, C;-Cgalkyl substituted by
halogen, cyano, nitro, hydroxy or by U-C,-Caalkyl,
(T)-COOH or (T)-COOC;-Chalkyl, C;-Cgalkenyl, halo-
substituted C3-Cgalkenyl, C3-Cgalkynyl, halo-substituted
C3-Cgalkynyl, (T),—-C3-Cgcycloalkyl, or a group selected
from the following: ' '

a

x(x (T)p—naphth, (T)n—Si(Cl—Csalky1)3,

1N ’

VAN

(1) —-
n
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(T)—gv(cl-cu—txlkyl), .(T)—ﬁ(ORs)z ;s and (T)p
6

each of X2, XP and X, independently of the others, is
hydrogen, halogen, hydroxy, cyano, HOOC, MOOC,
C;~-C3alkyl-00C, C;-Cgalkyl, Ci-Cgalkoxy, C;-Cphaloalkyl
having up to 5 halogén atoms, especially fluorine atoms;
or X2 is Cj;-Cyhaloalkoxy having up to 5 halogen atoms,
nitro, dimethylamino, phenyl, phenoxy, benzyloxy or
sulfamoyloxy and XP and X© are both hydrogen; or

X2 is phenyl phenoxy or benzyloxy and XP is halogen or
methyl and XC is hydrogen; or

X2, xP and XC together are 4 or 5 fluorine atoms:
naphth is a naphthyl radical that is unsubstituted or is
substituted by halogen, methyl, methoxy or by nitro;

W is a 5- to 7-membered saturated or unsaturated hetero-
cycle having from 1 to 3 hetero atoms from the group O, N
and S that is unsubstituted or is substituted by halogen,
trifluoromethyl, cyano, C;-Cpalkyl or by a .Cy-Cjalkoxy-
carbonyl-C,-Cgalkyleneimino radical, or is a mono-
saccharide radical; _ '

T is a bridge member -CHy-, -CH5CHy-, —CH(CH3)-,
~CH,CH5CHy~ or =CH,CH,0-; '

Ry is hydrogen, C;-Cgalkyl, C;-Cgalkyl intetrupted by an
oxygen or sulfur atom, Cj-Cgalkyl substituted by halogen,
cyano, HOOC or by Cj-Cpalkyl-00C, C;-Csalkyl interrupted
by an oxygen or sulfur atom and substituted by halogen,
cyano, HOOC or by C;-C,alkyl-00C, C3-Cgalkenyl,
C3-Csalkenyl substituted by C;-C3alkyl-00C, C;-Cgalkyn-
yl, C3-Cgalkynyl substituted by C;-Czalkyl-00C, (T)p~
C3—Cgcycloalkyl, (T),-C3~CgCycloalkyl -substituted by
C1-C3alkyl-00C, (T)p-phenyl or (T)p—phenyl substituted
in the phenyl moiety by halogen, hydroxy, methyl, CF;,
cyano, methoxy, HOOC or by MOOC; _

Ry is hydrogen, hydroxy, C;-Cialkyl, C3-Cjalkyl substit-
uted by cyano or by C;-Cjalkoxy, C;-Cgalkoxy, or a 3- to
6-membered saturated or unsaturated heterocycle having O,




A

N or S as hetero atoms:

R; and R, together with the atom to which they are

bonded are a heterocycle W;

R3 is hydrogen, cyano, C;-Cgalkyl, phenyl, phenyl
substituted by halogen, hydroxy, methyl, methoxy, HOOC or
by MOOC, or a heterocycle W;

R4 is hydrogen, C;-Cgalkyl, CONH,, CONH-CONH-C3-Cialkyl,
Cj-Cgalkanoyl, Cj-Cialkanoyl substituted by halogen or by
C1-Cjalkoxy, C3—-Cgalkenoyl, or C3-Cgalkenoyl substituted
by halogen or by Cj;-Cjalkoxy;

Rj and R4-together-With the atom to which they are bonded
are a heterocycle W or a carbocyclic ring W’;

W’ is a carbocyclic-radical having from 3 to 7 ring
carbon atoms;

Rs is hydrogen or methyl;

Rg is hydrogen or C;-Cgalkyl; and

. nis 0 or 1;

with the éxceptioh of the compounds:
7-cyanobenzo-1,2,3-thiadiazole;
4-chloro~7—cyanobenzo-i,2,3-thiadiazole:

4 ,6-dibromo-7-cyanobenzo-1,2,3-thiadiazole;
benzo-1,2,3~-thiadiazole-7-carboxylic acid:;
benzo-1,2,3-thiadiazole-7-carboxylic acid methyl ester;
6-chloro~7-cyanobenzo~-1,2,3-thiadiazole;
6—chlor6benzo—1,2,3—thiadiazole—7—carboxy1ic acid.

6. A compound of formula I’

T

b .
i TN\ (17)
NN

wherein: , _ _

‘X is hydrogen, halogen, hydroxy, methyl, methoxy, HOOC or
MOOC;

Y is hydrogen, halogen, SO3H, SO3M, nitro, hydroxy or
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amino;

Z is cyano or COA;
A is UR, N(Rp)Ry or ULN(=C),(R3)Ry;:

M is the molar equivalent of an alkali metal or alkaline

earth metal ion that has been formed from a corresponding
base or basic compound; '
U is oxygen or sulfur;

-yl is oxygen or -N(Rg)-;

R is hydrogen, Cj-Cgalkyl, C;-Cgalkyl that is substituted

by halogen, cyano, nitro, hydroxy, alkoxy or by

U-C;-Cgalkyl, (T)-COOH or (T)-COOC;-~Cgalkyl, Cy-Cg—
alkenyl, halo-substituted C3-Cgalkenyl, C3-Cgalkynyl,

 halo-substituted C3-Cgalkynyl, (T)n-C3-Cgcycloalkyl, or a

group selected from the following:

'.(T%;"il;\- ) (T)n—naphthyl, (T)n-Si(Cl—cgalky1)3,
(r)—g—(cl—c;-o.ikyn, (T)_E(ORS) 2 3 and (T)p—W;
Reg . -

W is a 5- to 7-membered saturated or unsaturated hetero-
eycle having from 1 to 3 hetero atoms from the group O, N
and S that is unsubstituted or is substituted by halogen,
tfifluoromethyl, cyano, C,~Cpalkyl or by a Cj-Cralkoxy-
carbonyl-Cy-Cgalkyleneimino radical, or is a monosac-
charide radical; '

T is a bridge member -CH5—, -CH3CHy— or —CH(CHj)-:

Rq is hydrogen, C;-Csalkyl, Cl—Csalkyl interrupted.by an
oxygen or sulfur atom, Cj-Cgalkyl substituted by halogen,
cyano, HOOC or by Cj3-Czalkyl-00C, Cl—csalkyl interrupted

by an oxygen or sulfur atom and substituted by halogen,

cyano, HOOC or by C;-C,alkyl-00C, Cz-Csalkenyl, C3-Cg-
alkenyl substituted by C;-C3alkyl-00C; C3-Czalkynyl,.
C;-Csalkynyl substituted by C3-C3alkyl-00C, (T)p-
C3y-Cgcycloalkyl, (T),—-C3—-Cgcycloalkyl substituted by
C1-C3alkyl-00C, (T),-phenyl or (T),—phenyl substituted
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in the phenyl mqiety by halogen, hydroxy, methyl, CFi;,
cyano, methoxy, HOOC or by MOOC:;

Ry is hydrogen, hydroxy, C;-Csalkyl, C;—-Cialkyl substit-
uted by cyano or by C;-Cjalkoxy, C;-Cgalkoxy, or a 3~ to
6-membered saturated or unsaturated heterocycle contain-
ing O, N or S as hetero atoms;

R; and R together with the atom to which they are
bonded are a heterocycle W;

R4 'is hydrogen, cyano, C;-Cgalkyl, phenyl, phenyl
substltuted by halogen, hydroxy, methyl, methoxy, HOOC or
by MOOC, or a heterocycle W; '
R, is hydrogen, C;-Cgalkyl, CONHZ, CONH-CONH—Cl-C3a1ky1
Cl—C3a1kanoy1, C;-Csjalkanoyl substituted by halogen or

by Cj-Czalkoxy, C3—C5a1kenoyl or C3-Cgzalkenoyl substit-
uted by halogen or by Cl—c3alkoxy,

R3 and R4 together with the atom to which they are bonded
are a heterocycle W or a.carbocyclic ring W’;

W’ is a carbocyclic radical having from 3 to 7 ring
carbon atoms;

Rg is hydrogen or methyl;

Rg is hydrogen or C;-Cgalkyl; and

‘n is 0 or 1;

with the excéption of the compounds:
7-cyanobenzo-1,2,3-thiadiazole;
4-chloro-7-cyanobenzo-1,2,3~-thiadiazole;

4 ,6-dibromo-7-cyanobenzo-1,2,3-thiadiazole;
benzo-1,2,3-thiadiazole-7-carboxylic acid;
benzo-1,2,3-thiadiazole~7-carboxylic acid methyl ester;
6-chloro-7-cyanobenzo-1,2,3-thiadiazole; |
6-chlorobenzo-1,2,3-thiadiazole~7-carboxylic acid.

7. A compound of formula I’ according to claim 5 wherein
Z = COA and R has a meaning other than hydrogen and
unsubstituted alkyl.
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8. A compound of formula I’ according to claim 5 from
the group: ' _
7-n—-pentyloxycarbonylbenzo-1,2,3-thiadiazole;
7-(4-methoxybenzyloxycarbonyl)-benzo-1,2,3-thiadiazole;
7-(cycloheximino-oxycarbonyl)-benzo-1,2,3-thiadiazole;
7-(3-hydroxy-n-propoxycarbonyl )-benzo-1,2,3-thiadiazole;
1,2,5,6-di—0-isopropylidene—3—(7~benzo—i,2,3-thiadia-.
zoyl)-D~glucofuranose;

_7-furfhryloxycarbonylbenzo—1 2,3~thiadiazole;

7-(1,2,4-triazol- 1—y1)-methoxycarbonylbenzo-l 2,3-

thiadiazole;

7- (2—pyr1dy1methoxycarbonyl)-benzo 1,2,3~ thladlazole,
—tr1methy1s1lylmethoxycarbonylbenzo—l 2,3-thiadiazole;
7-[2~ (trlmethy1511yl)—ethoxycarbonyl]—benzo-l 2,3-

_thladlazole,

—d1methylphosphonofethoxycarbonylbenzo—1,2,3-thia-

‘diazole; _ o .

7~-cyclohexyloxycarbonylbenzo-1,2,3~thiadiazole;
7—(1-phenethyloxycarbbnyl)—benzo-l,2,3-thiadiazole;
7-(3-methoxybenzyl)-~benzo-1,2,3-thiadiazole;
7-(ethylthiocarbonyl)-benzo-1,2,3~thiadiazole;
74(n-propylthioCarbonyl)—benzo—l,2,3-£hiadiazole;
7-(benzylthiocarbonyl)~benzo-1,2,3~thiadiazole;
7-carbamoylbenzo-1,2,3-thiadiazole;
7-N-phenylcarbamoylbenzo-1,2,3-thiadiazole;
N—(7—benzo—1,2,3-thiadiazoy1)—glycine;
7-(N-diallylcarbamnoyl)-benzo-1,2,3-thiadiazole;

6-fluoro-7-methoxycarbonylbenzo-1,2,3~thiadiazole;
6-fluoro-7-carboxybenzo-1,2,3~-thiadiazole;

‘5-fluoro-7-benzyloxycarbonylbenzo-1,2,3-thiadiazole; !

5-fluoro-7-carboxybenzo-1,2,3-thiadiazole;
5-fluoro-7-ethoxycarbonylbenzo-1,2,3-thiadiazole.

9. A compound of formula I’ according to claim 6 from the
group:
7—ethoxycarbonylbenzo-1,2,3~-thiadiazole;
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7—n—propoxycarbonylbenzo—l,2,3—thiadiazole;
7-isopropoxycarbonylbenzo-1,2,3-thiadiazole;
7-n-butoxycarbonylbenzo-1,2,3-thiadiazole;
7-sec-butoxycarbonylbenzo-1,2,3-thiadiazole;
7-tert-butoxycarbonylbenzo-1,2,3-thiadiazole; _
7-cyclopropylmethoxycarbonylbenzo-1,2,3-thiadiazole;
7—(2'—phénethoxycarbonyl)—benzo-l,2,3-thiadiazole7
7-behzyloxycarbonylbenzo-l,2,3-thiédiazolé7
7-allyloxycarbonylbenzo-1,2,3-thiadiazole;
7-propyn-2-yloxycarbonylbenzo-1,2,3-thiadiazole;
2-{7-benzo-1,2 3-th1ad1azoyloxy-1m1no)—2—cyano-N-(ethyl—-
aminocarbonyl)-acetamide;
sodium salt of benzo-1,2,3-thiadiazole-7-carboxylic acid;
potassium salt of benzo-1,2 3-th1ad1azole—7-carboxyl1c
acid; '. .
triethylammonium salt of benzo—l,2,34thiadiazole-7-
carboxylic acid;
7-(1’~-phenethoxycarbonyl)-benzo-1,2,3-thiadiazole;
74(1'—naphthylmethoxycarbonyl)—benzo—l,2,3—thiadiazole;
7-(methylthiocarbonyl)-benzo-1,2,3~-thiadiazole;
7—(ethy1thiocarbony1)-benzo-l,2,3—thiadiazole:
7-(benzylthiocarbonyl )-benzo~-1,2,3-thiadiazole;
. 7-[(dicyanomethyl )-aminocarbonyl ]-benzo-1,2,3-thiadia-
zole;
3-[ (N-benzo-1,2 3—thiadiazol—?-ylcarbonyl)—1 3,4-thia-
dlazol 2-ylam1no] 2-methylpropenecarboxylic acid methyl
ester;
3~[ (N-benzo-1,2,3-thiadiazol-7-ylcarbonyl)-1,3,4-thia-
diazol-2~-ylamino]-2-ethylpropenecarboxylic acid methyl
 ester: '
1-(benzo—1,2,3-thiadiézole—7—carbonyl)—2-(a-methy1propyl-
idene)~hydrazine;
1-(benzo-1,2,3-thiadiazole-7 -carbonyl) 2—-(cyclobutyl-
idene)~-hydrazine;
1-(benzo-1,2,3-thiadiazole-7-carbonyl)-2-(cyclopentyl-
idene)~hydrazine; .
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~(benzo-1,2,3-thiadiazole-7-carbonyl)-2-(cyclohexyl-
idene)-hydrazine;
2—(benzo—1,2,3—thiadiazole—7-carbonyl)51—(2'—sec—butyl)-
hydrazine; .
1-(benzo-1,2,3-thiadiazole-7-carbonyl)-2~(cyclopentyl)-
hydrazine; -

i1-(benzo-1,2,3~- thladlazole- -carbonyl) 2-(cyclohexyl)—
hydra21ne,

1- (benzo-l 2, 3—th1ad1azole-7—carbonyl) 2- (cycloheptyl)—
.hydra21ne,

1= (benzo-1,2, 3-th1ad1azole-7—carbonyl) 1 2-d1acetyl-'
hydra21ne, '

1-(benzo-1,2 3—th1ad1azole—7—carbonyl) 2-phenylhydrazine;
1-(benzo-1,2, 3-th1ad1azole—7—carbony1) 2-pyridin-2/-yl-
hydra21ne.

10. A process according to claim 2, wherein a compound of

* formula I’ as defined in claim 5 is used.

'11. A process according to claim 2, wherein a compound of
formula I’ as defined in claim 6 is used.

12. A process according to claim 2, wherein a compound of

formula I’ as defined in claim 7 is used.

13. ‘A process according to claim 2, wherein 1,2,3-
benzothiadiazole-7-carboxylic acid or a salt thereof with
a .basic compound is used as active ingredient.

l4. A process according to claim 13, wherein the salt
used is one with a primary, secondary or tertiary amine
or an alkali metal or alkaline earth metal compound.

15. A process according to claim 2, wherein 7-methoxy-
carbonylbenzo-1,2,3~thiadiazole is used as active
ingredient. '
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16. A process according to claim 2, wherein 7-~benzyl-
oxycarbonylbenzo-1,2,3-thiadiazole is used as active
ingredient.

17. A process according to claim 2, wherein 7-cyanobenzo-
1,2,3-thiadiazole is used as-active ingredient.

18. A process according to claim 2, wherein a compound of
7-02-04alkocharbonylbenzo-l,2,3-thiadiazole is used as
~active ingredient.

19. A composition for the immunisation'df plants against
attack by phytopathogenic microorganisms, comprising as
active'ingredient at least one compound of formula I
defined in claim 1 or claim 2 with the exceptioﬁ of the
compounds 7-cyanobenzo-1,2,3-thiadiazole; 4-chloro-7-
cyanobenzb-l,2,3-thiadiazole: 6—chloro-7—cyanbbenzo—
1,2,3-thiadiazole; 4,6-dibromo-7-cyanobenzo-1,2,3-
thiadiazole and 7-methoxycarbonylbenzo-1,2,3-thiadiazole.

- 20. A composition for the immunisation of plants against
attack by-phytopathogenic microorganisms, comprising as a
active ingredient at least one compound of formula I’
defined in claim 5.

21. A composition for the immunisatioh of plants against
attack by phytopathogenic microorganisms, comprising as
active ingredient at least one compound of formula I’
defined in claim 6. -

22. A composition according to claim 19, comprising as
active ingredient at least one compound of formula I‘

defined in claim 7. E

23. A composition according to claim 19, comprising as
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active ingredient at least one compound according to

either claim 8 or claim 9.

24. A composition according to claim 19, comprising as
active ingredient at least one of the compounds: benzo-
1,2,3-thiadiazole-7-carboxylic acid and 7-methoxycarb-
onylbenzo-1,2,3~thiadiazole.

25. A composition according to claim 19, comprising as
active ingredient 1,2;3-benzothiadiazole-?—carboxylic
acid or a salt thereof with a basic compound. '

26. A composition éccording to claim 25, wherein the
salt used is one with a primary, secondary or tertiary
amine or an alkali metal or alkaline earth metal com-
pound. - '

27. A process for the preparatlon of a compound of
formula I’

S

/
\N;>N ‘ (1*)

*\ /'*“

Y/

wherein:

X is_hydrogen, halogen, hydroxy, methyl, methoxy, HOOC or
MOOC;

Y is hydrogen, halogen, SO3H, SO3M, nitro, hydroxy or
amino;

Z is cyano or COA;

A is UR, N(Rj)R, or UlN(—C)n(R3)R4,

M is the molar equlvalent of an alkali metal or alkallne
earth metal ion that has been formed from a corresponding
base or basic compound ;

U is oxygen or sulfur;

ul is oxygen or -N(Rg)-;

R is hydrogen, Cj-Cgalkyl, Cp-Cgalkyl that is substituted
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by halogen, cyano, nitro, hydroxy or by U-Ci-Cjalkyl,
(T)-COOH or (T)-COOCi-Czalkyl, C3-Cgalkenyl, halo-
substituted C3-Cgalkenyl, C3-Cgalkynyl, halo-substituted
C3~Cgalkynyl, (T),—C3-Cgcycloalkyl, or a group selected
from the following:
{(a
Tx‘b

(T)——g——(01—0u-0dkyl), (T)-—E(ORS)Z . and (T),—W;

(T)_--

n

/\\

(T)p-naphth, (T)p-Si(C;-Cgalkyl)s,

Rs

~each of Xa, xP and Xc,'independehtly of the others, is"
hydrogen, halogen, hydroxy, cyano, HOOC, MOOC, C;-C3-
alkyl-00C, C;-Cjzalkyl, C;-Cgalkoxy, Cq-Czhaloalkyl
having up to 5 halogen atoms, especially fluorine atoms;
or X2 is Cl-czhaloalkoxy haviﬁg up to 5 halogen atoms,
nitro, dimethylamino, phenyl, phenoxy, benzyloxy, -
sulfamoyloxy and xP and X€ are both hydrogen; or

X2 is phenyl, phenoxy or benzyloxy and xP is halogen or
methyl and X© is hydrogen; or

Xa, xb and X© together are 4 or 5 fluorine atoms;

naphth is a naphthyl radical that is unsubstituted or is
substituted by halogen, méthyl, methoxy or by nitro;

W is a 5- to 7-membered saturated'or unsaturated hetero-
cycle having from 1 to 3 hetero atoms from the group O, N
and S that is unsubstituted or is substituted by halogen,
trifluoromethyl, cyano, C;-Cpalkyl or by a Cj-Cralkoxy-

carbonyl-C,-Cgzalkyleneimino radical, or is a monosac-
charide radical; ' : |
T is.a bridge member -CHy-, —-CH5CH3-, ~CH(CH3)-,

—CH2CH,CHy— or ~CH,CH50-;

Rq isihydrogen, C,-Cgalkyl, C1-Csalkyl interrupted by an

oxygen or sulfur atom, Cl—c5alkyl substituted by halogen,

cyano, HOOC or by Cl—czalkyl-ooc,'cl—csélkyl interrupted

by an oxygen or sulfur atom and substituted by halogen,

cyano, HOOC or by C;-Cpalkyl-00C, C3-Cgalkenyl, Ci-Cg-
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alkenyl substituted by C,-C3alkyl-00C, C3-Cgalkynyl,

C3-Cgalkynyl substituted by C;-C3alkyl-00C, (T)p—

C3-Cgcycloalkyl, (T)h—c3—cscycloa1ky1 substituted by

C1~C3alkyl-00C, (T)p-phenyl, or (T),-phenyl substituted

in the phenyl moiety by halogen, hydroxy, methyl, CFj,

cyano, methoxy, HOOC or by MOOC;

. Ry is hydrogen, hydroxy, C;-C3alkyl, Cy-Csalkyl substit-
uted by cyano or by cl—c3a1kexy; Cy1-Cgalkoxy, a 3- to 6-

membered saturated or unsaturated heterocycle containing
0, N or S as hetero atoms; |

R; and Ry together w1th the atom to which they are bonded
are a heterocycle W;

Ry is hydrogen, cyano, C;-Cgalkyl, phenyl, phenyl
substituted by halogen, hydroxy, methyl, methoxy, HOOC or
by MOOC, or a heterocycle W;:

R, is hydrogen, C;-Cgalkyl, CONH,, CONH-CONH-C;-Csalkyl,
Cl-Csalkanoyl;.Cl—é3alkanoyl substituted by halogen or by
Ci~C3alkoxy, C3-Csalkenoyl, or C3-Cgalkenoyl substituted
by halogen or by Cj-Cjalkoxy:

R3 and R4 together with the atom to which they are bonded
are a heterocycle W or a carbocycllc ring W’;

W’ is a carbocycllc radical having from 3 to 7 ring
carbon atoms; '

Rg is hydrogen or methyl,

Rg is hydrogen or C;-Czalkyl; and

n is 0 or 1; _

with the exception of the compounds:
7-cyanobenzo-1,2,3-thiadiazole;
4-chloro-7-cyanobenzo-1,2,3-thiadiazole;
4,6-dibromo-7-cyanobenzo-1,2,3-thiadiazole;
benzo-1,2,3-thiadiazole-7-carboxylic acid;

benzo—l 2,3~-thiadiazole-7-carboxylic acid methyl ester;
6- chloro- —cyanobenzo 1,2,3~-thiadiazole;
6-chlorobenzo-1,2,3-thiadiazole-7-carboxylic acid;

in which process
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1. a compound of formula Ia

?OUR

NS (1a)
=90,
NN

. in-which R, X, Y and U have the meanings given under

formula I, is prepared by reacting:

1.1 a compound of formula II

s _'7$0—_L"
N

; ' - (II) -
:/3\/{\;>N - -

in which L is a leaving group, for example halogen, O-
acyl, for example the acyl radical belonging to the

-symmetric anhydride of ‘acid Ib, or 1l-imidazolyl,

wiﬁh.a compound oﬁ formula IIT
RUH | (III)
a) in an excess of the rgactant RUH or
b) in the-presence of an organic base either with or
without 4-dialkylaminopyridine as.catalyst in an ingrt

solvent or

c) in the presence of an inorgarnic base,

the reaction in each case being carried out in a tempera-

" ture range of from -10° to_180’c, preferably from 0° to

100°C; or _ . '

1.2 a compound of formula Ib
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GOOH
SN

X—4 .

h (Ib).
OO

with a compound of formula III in excess or in an inert
solvent -in the presence of an acid, such as. sulfuric
acid, hydrochloric acid, p-toluenesulfonic acid or boron
trifluofide/diethyl ether complex, or in the presence of
dicyclohexylcarbodiimide at a-tempefature of from -10° to
180°C, preferably from 0° to 140°C; and

2. a compound of formula IC

"R,
e Y
X—# i-:>N

in which the symbols Rl; Ry, X and Y have the meanings

(Ic)

given under formula I, is prepared by reacting:

2.1 a compound of formula IT with a compound of formula

v
N/Rl
H \12

(1IV)
a) in an excess of the reactant HN(R; )Ry or

b) in the presence of an organic base either with or
without 4-dialkylaminopyridine as catalyst in an inert

solvent or -

c) in the presence of an inorganic base, .
the reaction in each case being carried out in a tempera-

ture range of from -10" to 160°C, preferably from 0° to
100°C; and
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3. a compound of formula Id

. $0A'
./.\./S (Id) I
X~ > |
Y NN
in which A’ is the radical UIN(=C),(R3)R, and X, Y, Rs,

R4, Rg and n have the meanings given under formula I, is
prepared by: '

3.1 reacfing a'compound of formula Ie

2

>«

X~ 1 | (Ie)
A

in which Z’’'is a group COOH, cocCl, cooalkl or an acyloxy-
carbonyl fadical, for example

?00—
_/.\./S
X—i [

benzoyloxycarbonyl or acetoxycarbonyl, in which alkl is
C1-C4alkyl, in the presence of a base, with a hydrazine
derivative of formula V or VI

s R R |
HE—N/ 3 (V) - or HEEN=C<R3 (VI) : ﬁ

4 . y

in an inert solvent at a temperature of from -10° to
180°C, preferably from 0° to 100°C; or

3.2 reacting a compound of formula Ie stepwise first
with hydrazine, and then reacting the resulting hydrazine

compound

3.2.1 with the alkylating agent R3-L or Ry-L in which L
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is a leaving group, in an inert solvent at a temperature
of from 0° to 160°C, preferably from 20° to 120°C; or

3.2.2 with an aldehyde or ketone of formula R3(R4)C=O in
which R3 and Ry have the meanings given under formula I,
with or without the addition of an organic or inorganic
acid, at a temperature of from -10° to 150°C, preferably
from 20° to 100°C, and subsequently, if desired,

3.2.3 with'an alkylating agent L—Rg in which L is a -

1éaving-gfoup, in_thé presence of a stroné base . in an-
inert solvent at a temperature of from -80° to 120°C,
preferably from -40° to 80°C; or, if desired,

3.2.4 a) hydrogenating the hydrazone derivative prepared
under (3.2.1) with hydrogen at a pressure of from 1 to
30x10° Pa in the presence of a catalyst in admixture with
activated carbon in an inert solvent at a temperature of-
from 0° to 100°C, or

"3.2.4 b) treating the hydrazone derivative prepared
under (3.2.1) with a compléx metal hydride, for example
sodium cyanoborohydride, in an inert solvent at a
temperature of from -10° to 80°C, préferably from 0° to
50°C; and |

4. a compound of formula If

?N
: ./' _/S o .
j‘;‘-“\' !\N>" (1£),

N 7

- in which the symbols X and Y have the meanings given
under formula I, is prepared by

treating a compound of formula Ig [prepared according to
process (2)]
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ONH,
? S

7N/ :
' >" (Ig)
{\/\/
with a dehydrating agent in an inert solvent or without a
solvent at a temperature of from -10° to 250°C, suitable
dehydrating agents being:

a) trifluoroacetic acid anhydride in the presence of a
base, for example pyridine, in an inert solvent, for
example tetrahydrofuran or dioxane, at a temperature of
'from -10° to 40° C; .

'b) chlotosulfonyl isocyanate in an inert solvent, for
exanple tetrahydrofuran, at a temperature of from Q° to
65°C, with subsequent treatment with dimethylformamide;

c) phosphorus pentokide with or without an inert solvent,
for-examble 1,2—dichlor0ethane, Xylene or chlorobenzene,
optionally in a bomb tube under elevated pressure, at
from 50° to 250°C; -

5.1 a compound of formula IL1
?OON =C(R3)Ry . -
/
\N (ILt)
{\ \
in which R3, R4, X and Y have the meanings given under

formula I, is prepared by reacting an oxime derivative of
formula - '

.HOfN=C(R3)R4

with an activated acid derivative of formula
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in which AKS is a halogen, an O-acyl, for example the O-
acyl radical of the free acid of the formula above,
acetoxy or benzoyloxy, or l-imidazolyl, in an inert
solvent and a base at from -20°C to 120°C, preferably
from 0° to 50°C, or by reacting the free acid (= Ib) in .
the presence of dicyclohexylcarbodiimide under the same
conditions; | '

5.2 a compound of formula IILZ2

?OON(Rs)Rn L
/ N ) .. . ..
\« (IL2)
/\ \N
in which R3, R4, X and Y have the meanings given under
formula I, is prepared by reduction of a compound of
formula IL! ' .
' ?OON-C(Ra)Ru
\
\" I (TLl)
«\/\
a) with a silane, for example triethylsilane, in the

presence of an acid, for example trifluoroacetic acid, at
from 0° to 80°C, or

b) with sodium cyanoborohydride in the presence of an
organic acid, for example acetic acid, at from 0° to
80°c, or

c) by catalytic methods, for example with Pt/H;.

28. A process for the preparation of a compound of
formula Ik _ b

3 , _

. . S

x'—#/ \f/\\N (IX)
AN

by diazotisation of a compound of formula XI’



_

: T

X'—+ i (XI4)

' HzN/ R \Hz

in an acidic medium with a nitrite compound at from -40°

//

to 30°C and, in the same reaction vessel or in a second
.reaction vessel, treatment with a redu01ng agent at from
-40° to 80°C, preferably at from -30° to 30°C, the
reducing agent being added before, after or at the same
time as the nitrite compound, the substltuents of the
compounds hav1ng the follow1ng meanlngS'

X’ is hydrogen, halogeh, methyl, methoxy or COOH;.
EP is a readily removable group, for example hydrogen,
C1-Cyealkyl, for ekample methyl, ethyi, isopropyl, n-
dodecyl, or benzyl or acyl, for example acetyl or the
sulfonic agid'radical‘(—SO3H—) Oor cyano, or as part of a
disulfide bridge, is a second radical

b

f

—— —I/ .
it 4+x'

Hz-N/ \'5 '..\Nﬂz

Falie

7

\\I

zP is cyano or coa;
A is UR, N(Rj)Ry or UIN(=C),(R3)R4;i

" M is the molar equivalent of an alkali metal or alkaline
earth metal ion that has been formed from a corresponding
base or basic compound;

U is oxygen or sulfur;

ul is oxygen or -N(Rg)-;

R is hydrogen, C3-Cgalkyl, C;-Cgalkyl that is substituted
by halogen, cyano, nitro, hydroxy or by U-C;-Czalkyl,
(T)-COOH or (T)-COOCq-Cuyalkyl, Cy3-Cgalkenyl, halo-
substituted C3-Cgalkenyl, Ca—Cgalkynyl, halo-substituted
C3—C6a1kyny1, (T)n-C3~-Cgcycloalkyl, or a group selected
from the following:
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a
e
(m) —{ xfx > (T)p-naphth, (T)n-Si(Cy;-Cgalkyl)s,
TN
X
(T)—.-gR‘(CrCu-Q»lkyl), (T)_ﬁ(ORs)z ;and (T)p—W;
3 : _

‘each of X2, xP anda XC, independently of the others, is
hydrogen, halogen, hydroxy, cyano, HOOC, MOOC, C1-C3-
alkyl-00C, C3-Cgalkyl, C;-Cgalkoxy, C;-Cohaloalkyl
_héVihg up to 5 halogen atoms, especially fludrine atoms;
or X2 is cl-czhaloalkdxy having up to 5 halogen atoms;:
nitro, dimethylamino, phenyl, phehoxy, benzyloxy,- |
sulfamoyloxy and xP and X€ are both hydrogen; or

X2 is phenyl, phenoxy or benzyloxy and XP is halogen or
méthyl and X€ is hydrogen; or

X8, xP ana x¢ together are 4 -or 5 fluorine atoms; :
naphﬁh is a naphthyl radical that is unsubstituted or is
substituted by halogen,'methyl, methoxy or by nitro;

W is a-S— to 7-membered saturated or unséturated hetero-
cycle-having from 1 to 3 hetero atoms from the group o, N
and S that is unsubstituted or is substituted by halogen,
triflﬁbromethyl,_cyano, C1-Coalkyl or by a Cj-Cpalkoxy- -
carbonyl-C,-Cyalkyleneimino radical, or is a monosac-
charide radical; '

T is a bridge membér -CH,~, -CHyCH,-, —CH(CH3)-,
~CH,yCH,CHy~ Or —CH5CH,0-;

R; is hydrogen, C;-Cgalkyl, C;-Cgalkyl interrupted by an
oxygen or sulfur atom, C;-Cgalkyl substituted by halogen,
cyano, HOOC or by Cj;-Cpalkyl-00C, Cj-Csalkyl interrupted
. by_an oxygen or sulfur atom and substituted by halogen,
'cyano,'HOOC or'by Cl—czalkyl-ooé, Cs—C5a1kenyl, C3-Cg~
alkenyl substituted by C;-C3alkyl-00C, C3-Cgalkynyl,
C3—C5a1kyny1 substituted by C;-C3alkyl-00C, (T)p-
C3—-Cgcycloalkyl, (T)p-C3-Cgcycloalkyl substituted by
C3-C3alkyl-00C, (T),-phenyl, or (T),-phenyl substituted
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in the phenyl moiety by helogen, hydroxy, methyl, CFj3,
cyano, methoxy, HOOC or by MOOC;

R, is hydrogen, hydroxy, Cj-Czalkyl, C;-Czalkyl substit-
uted by cyano or by Cj-Cialkoxy, Cj;-Czalkoxy, a 3- to 6-
membered saturated or unsaturated heterocycle containing
O, N or S as hetero atoms:

R; and R, together with the atom to which they are bonded
are a heterocycle W;

R3 is hydrogen, cyano, Cl-csalkYI phenyl, phenyl
substltuted by halogen, hydroxy, methyl methoxy, HOOC or
by MOOC ‘or a. heterocycle W;

R4 is hydrogen,’ Cl-csalkyl CONH,, CONH—CONH—Cl—C3alkyl
C1~C6alkanoyl, cl—c3alkanoyl substituted by halogen or by
Cy—-Csalkoxy, cj—c5a1kenoyl, or Cs-Cgalkenoyl substituted
by halogen or by Cl-c3alkoxy, '

R3 and Ry together with the atom to which they are bonded
are a- heterocycle W or a carbocyclic rlng W?;

W’ is a carbocycllc radical hav1ng from 3 to 7 ring
carbon atoms,

Rs is hydrogen or methyl;

Rg is hydrogen or Cl-c4a1ky1, and

-n is 0 or 1;

with the exception of primary or secondary amino groups,
UH or nitro groups, Si(cl—csalky1)3 or phosphorus-con-
taining radicals.

29. A process for the preparation of a compound of

formula
?oona

_/\_/s :
U
\.7 \N//

by diazotisation of a compound of formula

oOORa

S—Eb

e \ 7/
H

HZ}( N / \JHZ
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in an acidic medium with a nitrite compound at from -20°
to 30°Cc, and in the same reaction vessel treatment wifh a
reducing agent at from -20° to 80°C, preferably at from
20° to 30°C, the reducing agent being added before,

after or at the same time as the nitrite compound, the
substituents of the compounds haviﬁg the following
meanings:

R® is hydrogen, C;-Cgalkyl, C;-Cgalkyl that is substit-
. uted by halogen, cyano, nitro, hydroxy-or by U-C1-C3-
alkyl, (T)-COOH or (T)~-CcOOC;-Chalkyl, Cz-Cgalkenyl, halo-
substituted C3-Cgalkenyl, C3-06a1kanI; halo-substituted
C3~Cgalkynyl, (T)n-C3-Cgcycloalkyl, or a group selected
from the following:

a
(T)n_./_"%/X

\ x.(b , (T)p-naphth, (T)p-Si(C;-Cgalkyl)s,

(T)—g—(cl-cu—dk}'l), (T)—ﬁ(OR_s)z H and (T)n—W:

Re

each of x&, xP and x©, independently of the others, is
hydrogen, halogen, hydroxy, cyano, HOOC, MOOC, C;-C3-
alkyl-00C, C;-Cgqalkyl, C3-Czalkoxy, C;-Cshaloalkyl
having up to 5 halogen atoms, especially fluorine atoms:
or X2 isg Ci-czhaloalkoxy having up to 5 halogen atoms,
nitro, dimethylamino, phenyl, phenoxy, benzyloxy,
sulfamoyloxy and xb and X© are both hydrogen; or

_Xa is phenyl, phenoxy or benzyloxy and xP is halogen or
methyl and X© is hydrogen; or

x2, XP and x¢ together are 4 or 5 fluorine'atoms;

naphth is a naphthyl radical that is unsubstituted or is
-substituted by halogen, methyl, methoky or by nitro;

W is a 5—.to 7—membéred saturated or unsaturated hetero—.
cycle having from 1 to 3 hetero atoms from the group O, N
and S that is unsubstituted or is substituted by halogen,
trifluoromethyl, cyano, C1-Cyalkyl or by a Cj-Cpalkoxy-~
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carbonyl-C,-Csalkyleneimino radical, or is a monosac-
charide radical;

T is a bridge member -CHz-, —-CH5CH;-, -CH(CHj3)-,
~CHyCH,5CHy~ or —CH,CH,0-;

Rj is hydrogen, C;-Cgalkyl, C;-Cgalkyl interrupted by an
oxygen or sulfur atom, Cp-Cgalkyl substituted by halogen,
cyano, HOOC or by cl—czalkyl-ooc, C1-Csalkyl interrupted
by an oxygen or sulfur atom and substituted by halogen,
cyano, HOOC or by C;-Cpalkyl-00C, C3-Cgalkenyl, C3-Cg-
alkenyl substituted by C;-C;alkyl-00C, C;-Cgalkynyl,

-C3fC5alkyﬁy1.substituted by C;-Czalkyl-00C, (T)p-
'C3—Cgcycloalkyl, (T)n-C3-Cgcycloalkyl substituted by

C,1-C3alkyl-00C, (T)p-phenyl, or (T)p-phenyl substituted
in the phenyl moiety by halogen, hydroxy, methyl, CFj,

cyano, methoxy, HOOC or by MOOC;

Ry is hydrogen, hydroxy, €j-Csalkyl, C;-Cjalkyl substit-

. uted by cyano or by C;-Cjalkoxy, C;-Csgalkoxy, a 3- to 6-

membered saturated or unsaturated heterocycle containing
0, N or S as hetero atoms;

Ry and Ry together with the atom to which they are bonded
are a heterocycle W; '

R3 is hydrogen, cyano, C;-Cgalkyl, phenyl, phenyl
substituted by halogen, hydroxy, methyl, methoxy, HOOC or
by MOOC, or a heterocycie W; . :

R4 is hydrogen, C;-Cgalkyl, CONH,, CONH-CONH-C;-Csalkyl,
Ci-csalkanoyl, C1-Csalkanoyl substituted by halogen or by
Cy-Cjalkoxy, C3—Cgalkenoyl, or Cs;—-Cgalkenoyl substituted
by halogen or by Cj-Cjalkoxy:

‘R3 and Ry together with the atom to which they are bonded

are a heterocycle W or a carbocyclic ring W’;

W’ is a carbocyclic radical having'from 3 to 7 ring
carbon atoms;

Rg is hydrogen or methyl;

Rg.'is hydrogen or C3-Cgalkyl; and

n is 0 or 1:; '

with the exception of radicals containing UH or nitro
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groups and silicon- or phosphorus-containing radicals,
and . :

EP is a readily removable group, for example hydrogen,
C1-Cjgalkyl, for example methyl, ethyl, isopropyl, n-
dodecyl, or benzyl or acyl, for example acetyl or the
sulfonic acid radical (-SO3H-) or cyano.

' 30. The use of a compound of formula I according to claim

1 or claim 2, for the immunisation of plants against -
diseases.

31. Use of a compound of formula I’-aCcording to claim 8
or claim 9 for the immunisation of plants against
diseases..

32. Use of 7—methoxycafbonylbenzo?1,2,3—thiadiazole as
active ingredient in the preparation of a composition for
the immunisation of plants against attack by phyto-
pathogenic microorganisms. '



