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Organic Compounds

The present Invention relates to novel pyrrolecarboxylic acid amides and pymolecarbothioic
acid amides which have microbicidal activity, in particular fungicidal activity. The invention
also relates to the preparation of these substances, to agrochemical compositions which
comprise at least one of the novel compounds as active ingredient, to the preparation of the
compositions mentioned and to the use of the active Ingredients or compositions in
agriculture and horticulture for controliing or preventing infestation of plants by
phytopathogenic microorganisms, preferably fungl.

The 3-pyrrolecarboxylic acid amides and 3-pymolecarbothioic acid amides of the present
Invention have the general formula |

R, N,o
U I

H Ry

Iil
R,
wherein

X Is oxygen or sulfur;

R, Is CF,, CF;H or CFH,;

R; is C,-Cyalkyl, C,-C;haloalkyl, C,-Cyalkoxy-C,-Cyalkyl or C,-Cshaloalkoxy-C,-C,alkyl;
R, is hydrogen, methyl, CF, or fluoro;

Re - Ry Ry R,
Re Re R, Ry
Qis Q) . @, [ Xew., S @
R{ Ry ' R, :

R, is C4-C,bicycloalkyl unsubstituted or substituted by methyl, ethyl or CF,;
C,-C.bicycloalkenyl unsubstituted or substituted by methyl, ethyl or CF,;

C4-C, blcycloalkadienyl unsubstituted or substituted by methyl, ethyl or CF,; or a group of the
form



¥

Case PF/5-50034P2

Y\(R' wherein R;, R, and R, are Indspendently of each other C,-Csalkyl or

C,-C;haloalkyl; or a group
.0
R,, wherein R, and R, are independently of each other hydrogen or
CH,
halogen and n = 1 or 2; and
R, and R, are Independently of each other hydrogen or halogen.

Surprisingly, It has now bean found that the compounds of formula | exhibit improved
blological properties which render them more sultable for the practical use In agriculture and
horticulture.

Where asymmetrical carbon atoms are present in the compounds of formula |, these
compounds are In optically active form. The invention relates to the pure isomers, such as
enantiomers and diastereomers, as well as to all possible mbdures of Isomers, 6.g. mixtures
of diastereomers, racemates or mixture of racemates.

Within the present specification alkyl denotes methyl, ethyl, n-propyl and isopropyl. Non-
branched alkyl is preferred. Alkyl as part of other radicals such as alkoxy, haloalkyl, etc. is
understood in an analogous way. Halogen will be understood generally as meaning fluoro,
chloro, bromo or iodo. Fluora, chloro or bromo are prefermred meanings. Halogen as part of
other radicals such as haloalkyl, haloalkoxy, etc. Is understood In an analogous way.

Bicycloalkyl is, depending on the ring size, bicycio[2.1.1]hexane, bicyclo{2.2.1]heptane,
bicycio[2.2.2]octane, blcyclo[3.2.1]octane, bicyclo[3.2.2]nonane, bicyclo[4.2.2]decane,
bicyclo[4.3.2]undecane, adamantane and the like.

Bicycloalkenyl Is bicyclo[2.1.1]hex-4-ene, bicyco[2.2.1]hept-2-ene, bicyclo[2.2.2]oct-2-8ne
and the like.

Bicycloalkadienyl is bicyclo[2.2.1]hepta-2,5-diene, bicycio[2.2.2]octa-2,5-diene, and the like.
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One speclfic subgroup of the compounds of formula | is the group wherein X is oxygen.

Preferred subgroups of compounds of formula | are those wherein

X is oxygen; or

Xis sulfur; or

R, is CF,; or

R, Is CF.H; or

R, Is CFH,; or

R is C,-Cyalkyl; or

R, Is C,-C;haloalkyl; or

R is C,-Cyalkoxy-C,-Cyalkyl; or

R; Is C,-C;haloalkoxy-C,-C,alkyl; or

R; Is C,-C.alkyl or C,~C;haloalkyl; or

R; Is C,-C,alkyl, C,-C;haloalkyl or C,-C,alkoxy-C,-Cyalkyl; or

R; Is methyl or CH;OCH,; or

Rz Is methyi; or

R, is hydrogen; or

R, is methyl; or

Ry Is CFy; or

Ry Is fluoro; or

R; Is hydrogen or fluoro; or

QisQ1; or

Qis Q2, Q3 or Q4; or

Qis Q2; or

Qlis Q3; or

Qis Q4; or

R, Is C4-C,obicycloalkyl unsubstituted or substituted by methyl, ethyl or CF,; or
CsC,bicycloalkenyt unsubstituted or substituted by methyi, ethyl or CF;; or
C,-C.bicycloalkadianyl unsubstituted or substituted by methyl, ethyl or CF,; or
a group of the form

Ry
n wherein R;, R; and R; are Independently of each other C,-C,alkyl or
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C,-C;shaloalkyl; or a group

R,, wherein R,, and Ry, are independently of each other hydrogen or
C

halogenand h=1or 2; or

R, Is C¢-C,obicycloalkyl unsubstituted or substituted by methyl, ethyl or CF,,
C,-C,oblcycioalkenyl unsubstituted or substituted by methyl, ethyl or CF, ,
C,-C,cbicycloalkadianyl unsubstituted or substituted by methyl, ethyl or CF, , or
a group of the form

nn' wherein R;, R, and R, are independently of each other C,-C,alkyl or

C~-Gshaloalkyl; and

R, and R, are Independently of each other hydrogen, chioro, bromo or fluoro; or
R; and R, are Independently of each other hydrogen, chloro or fluoro; or

R; Is hydrogen and R, Is chioro or fluoro.

Further preferred subgroups are those wherein

a) X is oxygen,

R, Is CFy;

R; Is C,-Csatkyl or C,-C;haloalkyl;

R, Is hydrogen or fluoro;

Qis Q1;

R, I8 C;-C,obicycdioalkyl unsubstituted or substituted by methyl, ethyl or CF,; or
Cys-Coblcycloalkenyl unsubstituted or substituted by methyl, ethyl or CF,; or
Cy-C,obicycloalkadienyl unsubstituted or substituted by methyl, ethyl or CF,; or
a group of the form

n& whereln R;, R, and R; are independently of each other C,-Cyalkyl or

C,-C;haloalkyl; or a group
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R,, wherein R,, and R,, are Independently of each other hydrogen or

CH,),
halogen and n = 1 or 2; and
R, and R, are independently of each other hydrogen, fluoro, chioro or bromo; or
b) X Is axygen;
R, is CF;;
R; is C,-C,alkyl or C,-C;haloalkyl;
R; is hydrogen or fluoro;
Qls Q2, Q3 or Q4;
R, Is C¢-C,obicycloalkyl unsubstituted or substituted by methyi, ethyl or CFy; or
C4-Ccbicycloalkenyl unsubstituted or substituted by methyl, ethyl or CF,; or
Cq-Cyobicycloalkadlenyl unsubstituted or substituted by methyi, sthyl or CF,; or
a group of the form

nn' whereln R;, R, and R, are Independently of each other C,-Csalkyl or

C,-C;haloalkyl; or a group

0
R,, wherein R,; and R,, are independently of each other hydrogen or
CH,

halogen and n = 1 or 2; and

R; and R, are independently of each other hydrogen, fluoro, chioro or bromo; and among this

subgroup Q = Q2 Is preferred; or
c) X Is oxygen;

R, Is CF;;

R; is methyl;

R, Is hydrogen or fluaro;

Qis Q1;

R, is a group of the form

\6X
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Ry
n wherein R;, Ry and R, are independently of each other CF;, methyl or ethyl,

preferably methy); and

R, and R, are Independently of each other hydrogen, fluoro or chioro; or
d) X Is oxygen;

R, Is CF,,

R, is methyi;

R, is hydrogen;

Qis Q1;

R, Is a group of the form

nn' wherein R;, R, and R, are Independently of each ather methyl or ethyl,

preferably methyl; and

R, and R, are indepandantly of each other hydrogen, fluore or chloro; or
e) X Is oxygen;

R, Is CFy;

R, Is methyi,

R, is fluoro;

Qis Q1;

R, Is a group of the form

YIR' whereln R;, R, and R, are independently of each other methyl or ethyl,
R,

preferably methyl; and
R; and R, are Independently of each other hydrogen, fluoro or chloro.

Other preferred subgroups are those wherein
f) X is sulfur;

R, Is CF;;

R, is C,-Cjalkyl or C,~-C;haloalkyl;
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R, Is hydrogen or fluoro;

Qis Q1;

R, is Cg-C,ybicycloalkyl unsubstituted or substituted by methyl, ethyl or CF,; or
Cy-C,obicycloalkenyl unsubstituted or substituted by methyl, ethyl or CF,; or
Ce-Cyobicycloalkadienyl unsubstituted or substituted by methyl, ethyl or CF,; or
a group of the form

p,ﬂ, wherein R,, R, and R; are independently of each other C,-C,alkyl or
R,

C,-C;haloalkyl; or a group

R, whereln R, and R,, are Independently of each other hydrogen or
1
C

halogen and n = 1 or 2; and

R; and R, are indepsndently of each other hydrogen, fluoro, chloro or bromo; or
g) X is sulfur;

R, is CFy

R; is C,-C,alkyl or C,-C;haloalkyl;

R, is hydrogen or fluoro;

Qls Q2, Q3 or Q4;

R, Is G&-C,obicycloalkyl unsubstituted or substituted by methyl, ethyl or CF,; or
Cy-C,cbicycloalkenyl unsubstituted or substituted by methyl, ethyi or CF,; or
Ce-Coblcyclaalkadienyl unsubstituted or substituted by methyl, ethyl or CF,; or
a group of the form

n& whereln R,, R, and R, are independently of each other C,-Calkyl or
C,-C;haloalkyl; or a group

]
WR“ wherein R,, and R,, are independently of each other hydrogen or
C

halogen and n = 1 or 2; and
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R, and R, are independently of each other hydrogen, fluoro, chioro or bromo.

Other subgroups of compounds of formula | are those wherein

h) X is oxygen or sulfur;

R, is CF,

R; Is C,-C,alkyl, C,-Cshaloalkyl or C,-C,alkoxy-C,-Cyalkyl ;

R, is hydrogen or fluoro;

Qis Q1; ]

R, Is C4-Cobicycloalkyl unsubstituted or substituted by methyl, ethyl or CF,;
Cy-Cbicycloalkenyl unsubstituted or substituted by methyl, ethyl or CF,;
C-C,cbicycloalkadienyl unsubstituted or substituted by methyl, ethyl or CF,; a group of the
form

r\(& wherein R;, R, and R, are Independently of each other C,-C,alkyl or

C,-Cshaloalkyl; and

Rs and R, are Independently of each other hydrogen, chloro or fluoro; or
i) X Is oxygen or sulfur;

R, Is CF,;

Rz Is C,-Calkyl, C,-C;haloalkyl or C,-Cyalkoxy-C,-Csalkyl ;

R, is hydrogen or fluoro;

Qls Q1;

R, Is a group of the form

Ry
n wherein R,, R; and R; are independendty of each other C,-C,alkyl or

C,-G;haloalkyl; and

R;s and R, are independently of each other hydrogen, chioro or fluoro; or
J} X is oxygen or sulfur;

R, Is CF,;

R, is C,-Csalkyl, C,-Cshaloalky! or C,-Cjalkoxy-C,-C,alkyl;

R, is hydrogen or fluoro;
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Qis Q2, Q3 or Q4;

R, Is Cy-C,pbicycloalkyl unsubstituted or substituted by methyl, ethyl or CF,;
C¢-C,cbicycloalkenyl unsubstituted or substituted by methyl, ethyl or CF,;
Ce-C,obicycloalkadienyl unsubstituted or substituted by methyl, ethyl or CF,; a group of the
form

n& wherein R,, R; and R; are Independently of each other C,-C,alkyl or

C,-C;haloalkyl; and

R;: and R, are Independently of each other hydrogen, chioro or fluoro; or

k) X is oxygen or sulfur;

R, Is CF5;

R; Is C,-C,alkyl, C,-C;haloalkyl or C,-C,alkoxy-C,-C,alkyl;

R, is hydrogen or fluoro;

Qis Q2;

R, is G4C sblcycloalkyl unsubstituted or substituted by methyl, ethyl or CF,;
Cs-C,cbicycloalkenyl unsubstituted or substituted by methyl, ethyl or CF,;
Cq«Coblcycloalkadienyl unsubstituted or substituted by methyl, ethyl or CF,; a group of the
form

n& whereln R,, R; and R, are Independently of each other C,-C,alkyl or

C,-C;haloalkyl; and
R; and R, are Indepandently of each other hydrogen, chloro or fluoro.

Preferred individual compounds are :

1-methyl-4-trifiuoromethyt-1H-pyrmole-3-carboxylic adld [2-(1,3-dimethylbutyl)phenyllamide;
1-methoxymethyl-4-trifluoromethyl-1H-pyrrole-3-carboxylic acld [2-(1,3-
dimethylbutyt)phenyljamide;

1-methyl-2-fluoro-4-trifiucromethyl-1H-pyrrole-3-carboxylic acid [2-(1,3-
dimethylbutyl)phenyl]Jamide;

(e
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1-methoxymethyi-2-fluoro-4-trifluoromethyl-1H-pymole~3-carboxylic acid [2-(1,3-

dimethylbutyl)phenyilamide;
1-methyl-4-trifluoromethyl-1H-pyrrole-3-carbothlolc acld [2-(1,3-dimethylbutyl)phenyl] amide.

The compounds according to formula 1 whereln X is oxygen may be prepared according to
the following reaction Scheme 1.
Scheme 1

feESh . gl vog
E! Ry g, R, ~ Dese/sohent :. Ry

M [H] ! {(X=0)

The synthesis of the pyrrole carboxylic acids of formula i wherein R, is not hydrogen may be

conducted according to Scheme 2A.
Scheme 2A
R, H R,
MEQO 1) -z;g%ql#ﬂ LIPA T{OO“
VoH 2) R} -reagent - N R,

R,
i

R; -reagents : F*'= N-fluoro-bis{phenylsulfonyl)amine, N-fluoro-N-methyl-toluene~4-sulfonamide,
2-ﬂuoro-3,3-dlmemr-2.3-dlhydro-1 2-benzisothlazole-1,1-dloxide,
1-fluoro-sym.-collidiniumtetrafiucroborate

Md'= Mel, MeBr, DMS (dimethyisulfate)
Ci*= NCS, Cl,, hexachicroethane
LDA = [ithiumdiisopropylamide

The synthesls of the pyrrole carboxylic aclds of formula Il wherein R, = H is described In
WO-00/08482.

Alternatively the pyrrole carboxylic acid fluorides wherein R, Is fluoro may be obtalned as
outlined in Scheme 2B).
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Scheme 2B
R, OOH 4.3 aqul.LDA/-18°C R OOH
| 2NCS or CLor ClGCCly I |
N

The amines H,N-Q of formula IV, wherein Q = Q1 as defined in formula l and R, is
bicycloalkyl, blcycloalkenyl or bicycloalkadienyl may be obtained according to Scheme 3A.
Scheme 3A

2-3 equl. n-Bul.l or sec-BuLi or
bases

other
-100 to -113°C
NHCHO THFhexane NHCHO
> - O
Jn
r HO H.Me,CF,)
H.Me,CF,)
o
n=1-3

p-TsOH, HCl, H,SO,,

NH H,PO NH,
NaOH or KOH 2 4
In alcohole I in CH,Cl,, benzene, n
————— ]
toluene, hexane, THF
HO H.Me,CF,) H.Me,CF,)
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Pd or Pt on charcoal NH,
/ Jn
THF, elcohoia H
H,Me,CF,)

(exo/endo-isomers forn = 1,2 or 3)

For the synthesis of 2-blcyclo[2.2.1]hept-2-yl phenylamine and other bicyclosystems see for
example EP-116044.

Ry
The amines H,N-Q wherein Q is Q1 and R, Is a group of the form n

may be obtained according to Schemea 3B.
Scheme 3B

NH,

@T{ )_cH MoHal (wxcess) O-ﬁ

THF or ather, 0"C-reflux

NH, NH
He R, Pd,Pt on charcoal / H, 2
- N H

CH,CL,, benzene, solvent(THF, aloohola)
toluene, hexane, 0°C - refux R/ R
THF R; R,

+ gther double

bound Isomers

{other synthesis for ortho-alkyisubstituted anliines are also described in EP-824080)

The synthesis of the amines IV wherein Q is Q2, Q3 or Q4 and R, is bicycloalkyl,

Ry
bicycicalkenyl, bicycloalkadienyi or a group of the form n may be obtained

according to scheme 3A) or 3B) starting from the following cormasponding thienyt derivatives
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7 N S
—_— or Q or Q or
CHONH r CHONH Br CHONH Br
S
78 -/ or
— o HN (o)
H.N &
R’I T

(protected aminothlophenes)

s
7 s
__ \ /
BOCNH BOCNH BOCNH o
R,

BOC =-C(O)OC(CHy),

The carbothloic acld amides of formula |, whereln X=S may be obtained from the compounds
of formula | wherein X=0O according to Scheme 4.
Scheme 4

1)Lawesson- ent or P.
R, N2 2;Dloxane or|:'}1°?|alg or tglrum:? R, NH~

| I 0" - reflux _ | |
N N" "R,
b &,

The following phenylamine derlvatives of formula IV are new and part of the invention :
2-bicydio[2.2.2]oct-2-yl-phenylamine;

2-bicyclo[2.2.2)oct-2-en-2-yl-phenylamine; and
2-bicyclo[2.2.2]octa-2,5-dien-2-yl-phenylamine.

Surprisingly, it has now been found that the novel compounds of formula | have, for practical
purposes, a very advantageous spectrum of activities for protecting plants against diseases
that are caused by fungl as well as by bacteria and viruses.
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The compounds of formula | can be used In the agricultural sector and related flelds of use as
active Ingredients for controlling plant pests. The novel compounds are distinguished by
excelient activity at low rates of application, by being well {olerated by plants and by being
environmentally safe. They have very useful curative, preventive and systemic properties and
are used for prolecting numerous cultivated plants. The compounds of formula | can be used
to Inhiblt or destroy the pests that occur on plants or parts of plants (fruit, blossoms, leaves,
stems, tubers, roots) of different crops of useful plants, while at the same time protecting also
those parts of the plants that grow later e.g. from phytopathogenic microorganisms.

It Is also possible to use compounds of formula | as dressing agents far the treatment of plant
propagation material, In particular of seeds (frult, tubers, grains) and plant cuttings (e.g. rice),
for the protection against fungal Infections as well as against phytopathogenic fungi occurring
in the soll. '

The compounds | are, for example, effective against the phytopathogenic fungi of the
following classes: Fungi Imperfect! (e.g. Botrytis, Pyricularia, Helminthosporium, Fusarium,
Septoria, Cercospora and Alternaria) and Basidiomycstes (e.g. Rhizoctonia, Hemilela,
Puccinia). Additionally, they are also effective against the Ascomycetes classes (e.g. Venturia
and Erysiphe, Podosphaera, Monllinia, Uncinula) and of the Oomycetes classes (e.g.
Phytophthora, Pythium, Plasmopara). Outstanding activity has been observed against
powdery mildew (Erysiphe spp.). Furthermore, the novel compounds of formula | are effective
against phytopathogenic bacterla and viruses (e.g. agalnst Xanthomonas spp, Pseudomonas
spp, Erwinia amylovora as well as against the tobacco mosalc virus).

Within the scope of present inventlon, target crops to be protected typically comprise the
following species of plants: cereal (wheat, barley, rye, oat, rice, maize, sorghum and related
species); beet (sugar beet and fodder beet); pomnes, drupes and soft fruit (apples, pears,
plums, peaches, almonds, cherries, strawberries, raspberries and blackberries); leguminous
plants (beans, ientils, peas, soybeans); ofl plants (rape, mustard, poppy, olives, sunflowers,
coconut, castor oll plants, cocoa beans, groundnuts); cucumber plants (pumpkins, cucum-
bers, melons); fibre plants (cotton, flax, hemp, jute); citrus fruit (oranges, iemons, grapefruit,
mandarins); vegetables (spinach, lettuce, asparagus, cabbages, carrots, onions, tomatoes,
potatoes, paprika); lauraceae (avg‘cado. clnﬁamomum. camphor) or plants such as tobacco,

LY
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nuts, coffee, eggplants, sugar cane, tea, pepper, vines, hops, bananas and natural rubber
plants, as well as omamentals.

The compounds of formula | are used in unmodified form or, preferably, together with the
adjuvants conventionally employed In the art of formulation. To this end they are conveniently
formulated in known manner to emulsifiable concentrates, coatable pastes, directly sprayable
or dilutable solutions, dilute emulsions, wettable powders, soluble powders, dusts,
granulates, and also encapsulations e.g. in polymeric substances. As with the type of the
compositions, the methods of application, such as spraying, atomizing, dusting, scattering,
coating or pouring, are chosen In accordance with the intended objectives and the prevalling
circumstances. The compositions may also contain further adjuvants such as stabillzers,
antifoams, viscoslity regulators, binders or tackifiers as well as fertllizers, micronutrient donors
or other formulations for obtaining special effects.

Suitable carriers and adjuvants can be solid or liquid and are substances useful in formula-
tion technology, e.g. natural or regenerated mineral substances, solvents, dispersants,
wetting agaents, tackifiers, thickeners, binders or fertilizers. Such carriers are for example
described In WO 87/33890.

The compounds of formula | are normally used in the form of compositions and can be
applied to the crop area or plant to be treated, simultaneously or in succession with further
compounds. These further compounds can be e.g. fertilizers or micronutrient donors or other
preparations which Influence the growth of plants. They can also be selective herbicides as
well as insecticides, fungicides, bactericides, nematicides, molluscicides or mixtures of
several of these preparations, if deslred together with further carriers, surfactants or
application promoting adjuvants customarily employed in the art of formulation.

The compounds:of formula | can be mixed with other fungicides, resulting in some cases in
unexpected synerglstic activities.

Mixing components which are particularly preferred are azoles such as azaconazole,
bitertanol, propiconazole, difenoconazole, diniconazole, cyproconazole, epoxiconazole,
fluquinconazole, fiusllazole, flutriafol, hexaconazole, imazalil, imibenconazole, ipconazole,
tebuconazole, tetraconazole, fenbuconazole, metconazole, myciobutanll, perfurazoate,

ok
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penconazole, bromuconazole, pyrifanox, prochloraz, triadimefon, triadimenol, triflumizole or
triticonazole; pyrimidiny! carbinoles such as ancymidol, fenarimol or nuarimol; 2-amino-
pyrimidine such as buplirimate, dimethirimol or ethirimol; morpholines such as dodemorph,
fenpropidin, fenpropimorph, splroxamin or tridemorph; anllinopyrimidines such as cyprodinil,
pyrimethanil or mepanipyrim; pymroles such as fenpiclonil or fludioxonll; phenylamides such
as benalaxyl, furalaxyl, metalaxyl, R-metalaxyl, ofurace or oxadixyl; benzimidazoles such as
benomyl, carbendazim, debacarb, fuberidazole or thiabendazole; dicarboximides such as
chlozolinate, dichlozoline, Iprodine, myciozoline, procymidone or vinclozolin; carboxamides
such as carboxin, fenfuram, flutolanil, mepronil, oxycarboxin or thifluzamide; guanidines such
as guazatine, dodine or Iminoctadine; strobilurines such as azoxystrobin, kresoxim-methyl,
metominostrobin, SSF-129, methyl 2-{(2-trifluoromethyl)-pyrid-8-yloxymethyl]-3-
methoxyacrylate or 2{a{f{a-methyl-3-trifluoromethyl-benzyl)iminc}-oxy}-o-tolyl]-glyoxylic acid-
methylester-O-methyloxime (triflaxystrobin); dithiocarbamates such as ferbam, mancozeb,
maneb, metiram, propineb, thiram, zineb or ziram; N-halomethyithio-dicarboximides such as
captafol, captan, dichlofluanid, fluoromide, folpet or tolyfluanid; copper compounds such as
Bordeaux mixture, copper hydroxide, copper oxychloride, copper sulfate, cuprous oxide,
mancopper or oxine-copper; nitrophencl dertvatives such as dinocap or nitrothal-isopropyi;
organo phosphorous derivatives such as edifenphos, iprobenphos, isoprothiolane,
phosdiphen, pyrazophos or toclofos-methyl: and other compounds of diverse structures such
as acibenzolar-S-methyl, anllazine, blasticidin-S, ‘chinomethionat, chioroneb, chlorothalonil,
cymoxanll, dichlons, diclomezine, dicloran, diethofencarb, dimethomorph, dithlanon,
etridiazole, famoxadone, fenamidone, fentin, ferimzone, fluazinam, flusulfamide, fenhexamid,
fosetyl-aluminlum, hymexazol, kasugamycin, methasulfocarb, pencycuron, phthalide,
polyoxins, probenazole, propamocarb, pyroqullon, quinoxyfen, quintozene, sulfur, triazoxide,
tricyclazole, triforine, valldamycin, (S)-5-methyl-2-methyithio-5-phenyt-3-phenyt-amino-3,5-
dihydroimidazol-4-one (RPA 407213), 3,5-dichloro-N-{3-chioro-1-ethyl-1-methyi-2-
oxopropyl}-4-methylbenzamide (RH-7281), N-ailyi-4,5-dimethyi-2-trimethyisilylthiophene-3-
carboxamide (MON 85500), 4-chloro-4-cyano-N,N-dimethyl-5-p-tolylimidazole-1-sulfon-
amide (IKF-918), N-(1-cyano-1,2-dimethylpropyl)-2-(2,4-dichiorophenoxy}-propionamide

(AC 382042), or iprovallicarb (SZX 722).

A preferred method of applying a compound of formula |, or an agrochemical composition
which contalns at least one of sald compounds, Is foliar application. The frequency of
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application and the rate of application will depend on the risk of Infestation by the corre-
sponding pathogen. However, the compounds of formula | can also penetrate the plant
through the roots via the soll {(systemic action) by drenching the locus of the plant with a liquid
formulation, or by applying the compounds In solld form to the soll, e.g. In granutar form (soll

" application). in crops of water rice such granulates can be applied to the flooded rice field.
The compounds of formula | may also be applled to seeds (coating) by impregnating the
seeds or tubers either with a liquid formulation of the fungicide or coating them with a solid
formulation.

The formulation, i.e. the compositions contalning the compound of formula | and, if desired,
solld or liquild adjuvant, are prepared in known manner, typically by Intimately mixing and/or
grinding the compound with extenders, e.g. solvents, solid carrlers and, optionally, surface
active compounds (surfactants).

The agrochemical formuiations wili usuaily contain from 0.1 to 99 % by weight, preferably
from 0.1 to 95 % by weight, of the compound of formula 1, 89.9 to 1 % by weight, preferably
89.8 to 5 % by weight, of a solid or liquid adjuvant, and from 0 to 25 % by weight, preferably
from 0.1 to 25 % by welght, of a surfactant.

Advantageous rates of application are normally from 5 g to 2 kg of active ingradient {a.i.) per
hectare (ha), preferably from 10 g to 1 kg a.i./ha, most preferably from 20 g to 600 g a.i./ha.
When used as seed drenching agent, convenient dosages are from 10 mg to 1 g of active
substance per kg of seeds.

Whereas It is preferred to formulate commercial products as concentrates, the end user will
normally use dliute formulations.

The following non-imiting examples fllustrate the above-described invention in more detail.
Temperatures are given In degrees Celsius. The following abbreviations are used:

m.p.= melting point; b.p.= bolling point. "NMR" means nuclear magnetic resonance spectrum.
MS stands for mass specirum. "%" is percent by weight, uniess comresponding
concentrations are Indicated in other units.
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Example 1
2-Fluoro-1-methyi-4-trifluoromethyi-1H-pyrrole-3-carboxyiic acid

CF, COOH
'
:N: :

b, "

A solution of 1.25g (11mmol) lithiumdlisopropylamide (LDA) a 85% in 20ml absolute THF is
dropwise added to a solution of 1.0g (5.2mmol) 1-methyi-4-trifiuormathyi-1H-pyrrole-3-
carboxylic acid In 60m| THF in such a manner that the temperature remains constant at -
75°C. After 3 hours stirring at -75°C, a solution of 1.95g (6.2mmol} N-fluoro-
bis(phenyisulfonyl)amine In 20m! absolute THF is added in ca. 30 minutes at a constant
temperature of -75°C. Then the cooling [s stopped and the reaction mixture is stirred for
16hours, thereby slowly warming up to room temperature. Then the solvent Is removed In a
water et vacuum and the residue is solved In water. After addition of 1N hydrochloric acid
(pH =~ 1) ethylacetate is added and the organic phase extracted twice with additional water.
After separation of the organic phase, drying over sodlum sulfate and evaporation of the
solvent in a water jet vacuum the raw material is obtained. The crude product Iis purified by
column chromatography over sillca-gel (eluant : hexane/ethylacetate = 1/1). Yield : 0.65g
2-Fluoro-1-methyi-4-trifiucromethyl-1H-pymrole-3-carboxylic acid in the form of white crystals;
m.p. : 180-191°C,

2-Chioro-1-methyl-4-triflucromethyl-1H-pyrrole-3-carboxylic acid can be obtained In
analogous manner using for example N-chlorsuccinimide as halogenation agent in the
reaction described above, m.p. 187-188°C.
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Example 2
1-Methyl-4-trifluoromethyi-1H-pyrrole-3-carboxylic acidj2-(1,3-dimethylbutyl)phenyl]lamide

ni gﬁ

A solution of 0.5g (2.6mmol) 1-methyl-4-trifuoromethylpymole-3-carboxyiic acid and 0.37g
(2.85mmoal) oxalylchloride In 20ml methylene chioride Is stirred for 3 hours at room
temperature in the presence of a catalytic amount of DMF. Then the acld chioride solution Is
slowly added to a solution of 0.46g (2.6mmol) 2-{1,3-dimethylbutyl)phenylamine, 0.33g
(3.4mmol) triethylamine and 15mi methylene chioride. The resulting mixture is then stimed for
16 hours at room temperature. After removal of the solvent in a water jet vacuum, the raw
materlal is taken up In ethylacetate. The ethylacetate phase Is washed twice with water and
then the organic phase is dried over sodium sulfate. After evaporation of the solvent in a
water jet vacuum, the obtained resldue is purifled by column chromatography over silica-gel
(eluant: hexane/ethylacetate = 3/1). Yleld: 0.45g 1-Methyl-4-trifluoromethyl-1H-pyrrole-3-
carboxylic acid[2-(1,3-dimethylbutyl)phenyl]amide in the form of brownish crystals; m.p. :
83-85°C.

Example 3
1-Methyl-4-trifluoromethyl-1H-pyrrole-3-carbothlolc acid[2-(1,3-dimethyibutyl)phenyllamide

(]
N Hac [Gﬂ'lpd. 6.1]
¢H,
H,C
CH,

In a sulfonation flask a mixture of 0.8 g 1-Methyl4-trifluoromethyl-1H-pyrrole-3-carboxylic
acid[2-(1,3-dimethylbutyl)phenyl]lamide, 0.45 g P,S, and 30 ml dioxane is heated at 70-75"C
for 3 hours. After filtration, the solvent Is removed in a water Jet vacuum and the residue
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taken up in ethylacetate. The organic phase Is washed twice with water and ethylacetate is
remaved in a water jet vacuum. The crude material is purified by column chromatography
over silica gel (eluant: ethylacetate/n-hexane = 1:1). Yield: 0.53 g 1-Methyl-4-trifluoromethyi-
1H-pymole-3-carbothioic acid[2-(1,3-dimethylbutyl)phenyllamide in the form of a reddish resin
(*H-NMR).

Table 1

‘o (md = mixture of dlasterecisomers)

Cmpd. R, Rz phys. data
no. m.p.°C

P
=
r
E
&
e

1.1 CF, Me H H H Ms Me Me 83-85

1.2 CF, CH,OMe H H H Me Me Me 75-77

13 CF; Me H H H CF; Me Me

1.4 CF, Me H H H Me CF, CF,

15 CF, Me H H H Me Me Et 93-97 (md)

16 CF, CH.OMe H H H Me Me Et

1.7 CF, Me H 6F H Me Me Me

1.8 CF, Me H “F H Me Me Me

1.8 CF; Me H H H Me Et Et

1.10 CF, Me F H H Me Me Me

1.11 CF, CH,OMe F H H Me Me Me

1.12 CF,3 Me F H H Me Me Et resin; '"H-NMR,
MS

1.13 CFs Me F H H CF; Me Me resin; 'H-NMR,
MS

1.14 CF, Me F H H CF;, Me Et
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1.15 CF.H Me
1.16 CF,H Me
1.17 CF,H Me
1.18 CF,H Me
Table 2

Cmpd.
no.
2.1

22

23

24

R,

CF,

CF,

CF,

CF,

I I I I

I T T I

-21-

I T I
=
(]

Et
Me
Me

phys.data
m.p.°C

resin
('H-NMR,
MS)

136-137
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2.5 CF, Me

26 'CFy, Me

27 CF;  CH,OMe
28- CFH Me

2.9 CFH Me

210 CFy, Me

211 CF, Me

H

>

(9]

H,C

CH,

S NN

H,

F

H

105-107

110-112
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212

213

2.14

2.15

216

2.17

2.18

CF, Me
CF, Me
CF; CH,OMe
CF, Me
CF, CH,OMe
CFH Me
CF, Me

H

-23-

> D D % D D

4'-F

4'-F

127-129
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2.19 CF, Me

2.20 CF, CH,OMe
2.21 CF, CH;,OMe
222 CF, Me

2.23 CF, Me

2.24 CF, CH,OMe
2.25 CF, Me

F

-24 -

DN T O NN

176-178
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Table 3

I
zq:u
o0

Cmpd.

3.1
3.2
a3
34
3.5
3.8
3.7
3.8
3.9
3.10
3.1
3.12
3.13
3.14
3.15
3.16
3.17
3.18

CF,

e

R,

CF,
CF,
CF,
CF,
CF,
CF,
CF,
CF,
CF,
CF,
CF,
CF,
CF,
CF,
CFH
CFH
CFH
CFH

NH—&

Me
CH;OMe
Me
Me
Me

CHOMe

Me
Me
Me
CH,OMe
Me
Me
Me
Me
Me
Me
Me

I XTI r "M 7" TMmMAOTIIIIITIIITI

£

I I T I I X

“F
5-F

I XTI XTI I T X1 I 1T I X

r

I X I I I I ITI I T XTI IIIITIII

Ry

Me
Me
CF,
Me
Me
Me

s FFF

Me
Me
CF,
CF,
Me
Me
CF,
Me

Me
Me
Me
CF,
Me
Me
Me
Me
Et
Me
Me
Me
Me
Me
Me
Me

Re phys. data
m.p.'C

Me oil, MS

Me

Me

CF,

Et

Et

Me

Me

Et

Me

Me

Et

Me

Et

Me

Et

Me

Me

Rt



Case PF/5-50034P2

Table 4
Ry
R, -
T NH—Iy S Id

N Ry )

R,
Cmpd. R, Ra R, Ry Rs Re phys.data
no. m.p.°C
4.1 CF, Me H H H
42 CF, Me H H H resin
4.3 CF, Me H H H
44 CF, Me H H H resin
4,5 CF, Me H &F H
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4.6

4.7

48

4.9

4.10

4.11

4.12

CF,

CF,

CF;H

CFH

CF,

CF,

CF,

CH,OMe

Me

H

-27-

W

B Y Yy

o
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413 CF, Me

414 CF, CH,OMe
415 CF, Me

418 CF, CH,OMe
417 CFH Me

418 CF, Me

419 CF, Me

H

-28-

% A % % % D b

4F

“F
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4.21

4,22

4.23

4.24

4.25

4.26

CF,

CF,

CF,

CF,

CF,

CF,

CF,

CH,OMe

CH,OMe

CH;OMe

Me

=
o

N L .
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Cmpd.

5.1
5.2
53
54
6.5
5.6
5.7
5.8
5.9
5.10
5.11
5.12
5.13
5.14
5.15
5.16
5.17
5.18
5.19
5.20
5.21

CF,
CF,
CF,
CF,
CF,
CF,
CF,
CF,
CF,
CF,
CF,
CF.H
CFH
CF,H
CFH
CFH
CF.H
CF.H
CFH
CF.H
CFH

CH,OMe
Me

CH,OMe
Me
CH:OMe
Me
CH,OMe
CH,OMe
Me
Me
Me
CH,OMe
CH,OMe
Me
Me
CH.OMe
CH,OMe
Me

CH,OMe

&
r
&

I T M N T MIIT XTI "7 TN WM A I IIITI

J I XIIIIIIITITITIIIIITIIT IIITI

I XTI I I IIIIIITIII I IIIITIT I XTI

Id

CF,

CF,
Me
CF,
Me
Me
CF,
Me
CF,
Me
CF,
Me
CF,

Me

g

Q O XTI IIIIIIQIIIIIIQIITI

Ry phys.data
m.p.°C

O X ICX

OIT XTI II I IITOQOIIIIII

(¢]
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Table 8
R,
I e (md = mixture of diastersoisomers)
Cmpd. R, R, RR R R R phys. data
no. m.p.°C
6.1 CF, Me H Mse Me Me resin;'H-NMR;M*=368
6.2 CF, CH:OMe H Me Me Me
6.3 CF, Me H CF, Me Me
6.4 CF, Me H Me CF, CFy
8.5 CF, Me H Me Me Et md;resin;'H-NMR;M*=382
6.6 CF, CHOMe H Me Me Et
6.7 CF, Me H Me Et Et
6.8 CF, . Me F Me Me Me resin
68 CF, CHOMe F Me Me Me
6.10 CF, Me F Me Me Et
6.11 CF, Me F CF, Me Me
8.12 CF, Me F CF, Me Et
6.13 CF,H Me H Me Me Me
6.14 CF,H Me H Me Me Et
6.15 CFH Me H CF; Me Me
8.18 CF.H Me H Me Me Me

‘H-NMR Table

Compd. No. 'H-NMR-data (ppm/multiplicity/number of protons; solvent CDCl,)
6.1 0.82/2xd/6H; 1.19/d/3H; 1.35-1.80/m/1H; 3.70/8/3H; 6.99/d/1H;
7.2-7.4/m/4H; 7.61/d/1H; 8.70/s(broad)/1H
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6.5 0.75-0.868/m/12H; 1.0-1.85/m/6H; 1.18/d/3H; 1.20/d/3H; 3.0/m/2H;
3.70/s/6H; 7.0/d/2H; 7.2-7.4/m/8H; 7.61/d/2H; 8.7/s/2H

Formulation Examples for compounds of formula |

Working procedures for preparing formulations of the compounds of formula | such as
Emuisiflable concentrates, Solutions, Granulates, Dusts and Wettable powders are described
in WO 87/33890.

Biological Examples: Fungicidal actions

Example B-1: Action against Puccinia recondita / wheat (Brownrust on wheat)

1 week old wheat plants cv. Arina are treated with the formulated test compound

(0.02% active ingredient) in a spray chamber. One day after application wheat plants are
Inoculated by spraying a spore suspension (1 x 10° uredospores/mi) on the test plants. After
an incubation period of 2 days at 20° C and 85% r. h. plants are kept in a greenhouse for 8
days at 20°C and 60% r.h. The disease Incidence Is assessed 10 days after inoculation.
Compounds of Tables 1 to 6 show good activity in these tests (< 20% infestation).

Example B-2: Action against Podosphaera leucotricha / apple (Powdery mildew on apple)

5 week old apple seedlings cv. Mcintosh are treated with the formulated test compound
(0.002% active ingredient) in a spray chamber. One day after application apple plants are
inoculated by shaking plants infected with apple powdery mildew above the test plants. After
an Incubation period of 12 days at 22° C and 60% r. h, under a light regime of 14/10 h
(light/dark) the disease incidence is assessed.

Compounds of Tables 1 to 6 show good activity In this test.

Example B-3: Action against Venturia inaequalis / apple (Scab on apple)

4 week old apple seedlings cv. Mcintosh are treated with the formulated test compound
(0.02% active ingredient) In a spray chamber. One day after application apple plants are
Inoculated by spraying a spore suspension (4 x 10° conidla/mi) on the test plants. After an
incubation period of 4 days at 21° C and 95% r. h. the plants are placed for 4 days at 21°C
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and 60% r. h. in a greenhouse. After ancther 4 day Incubation period at 21°C and 85%r. h.
the disease Incidence Is assessed.
Compounds of Tables 1 to 6 show good activity in this test.

Example B-4: Action against Erysiphe graminis / barley (Powdery mildew on barley)

1 week old bariey plants cv. Express are treated with the formulated test compound
(0.02% active Ingredient) in a spray chamber. One day after application barley plants are
inoculated by shaking powdery mildew Infected plants above the test plants. After an
incubation period of 6 days at 20°C / 18°C (day/night) and 80% r. h. in a greenhouse the
disease incldence Is assessed.

Compounds of Tables 1 to 8 show good activity in this test.

Example B-5: Action against Botrytis cinerea / apple (Botrytis on apple frults)

in an apple fruit cv. Golden Deliclous 3 holes are drilled and each filled with 30wl droplets of
the formulated test compound (0.002% active ingredient). Two hours after application 50pl of
a spore suspension of B. cinerea (4 x 10° conidla/ml) are pipetted on the application sies.
After an incubation period of 7 days at 22° C in a growth chamber the disease incidence is
assessed.

Compounds of Tables 1 to 6 show good activityIn this test.

Example B-8: Action against Botryt/s cinerea / grape (Botrytis on grapes)

5 waek old grape seedlings cv. Gutedel are treated with the formulated test compound
{0.002% active ingredient} in a spray chamber. Two days after application grape plants are
inoculated by spraying a spore suspension (1 x 10° conidla/mi) on the test plants. After an
Incubation period of 4 days at 21° C and 95% r. h. in a greenhouse the disease Incidences is
assessed.

Compounds of Tables 1 to 6 show good activity In this test.

Example B-7: Action agalnst s cinerea | tomato on tomatoes

4 week old tomato plants cv. Roter Gnom are treated with the formulated test compound
(0.002% active Ingredient) in a spray chamber. Two days after application tomato plants are
inoculated by spraying a spore suspension (1 x 10° conidia/mi) on the test plants. After an
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incubation period of 4 days at 20° C and 95% r. h. In a growth chamber the diseasa incidence
is assessed.
Compounds of Tables 1 to 6 show good activity In this test.

Example B-8; Action against Pyrenophora teres / bariey (Net blotch on barley)

1 week old barley plants cv. Express are treated with the formulated test compound (0.002%
active Ingredient) in a spray chamber. Two days after application barley plants are
inoculated by spraying a spore suspension (3 x 10* conidia/ml) on the test plants. After an
incubation period of 2 days at 20° C and 95% r. h. plants are kept for 2 days at 20°C and
60% r.h. In a greenhouse. The disease incidance Is assessed 4 days after inoculation.
Compounds of Tables 1 to 6 show good activity in this test.

Example B-9: Actlon agalnst Septoria nodorum / wheat (Septoria leaf spot on wheat)

1 week old wheat plants cv. Arina are freated with the formulated test compound

(0.02% active ingredient) In a spray chamber. One day after application wheat plants are
inoculated by spraying a spore suspenslon (5 x 10" conidia/mi) on the test piants. After an
Incubation period of 1 day at 20° C and 95% r. h. plants are kept for 10 days at 20°C and
60% r.h. in a greenhouse. The disease incidence Is assessed 11 days after inoculation.
Compounds of Tables 1 to 6 show good actlvity In this test.
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What is claimed is

1. A pyrrolecarboxylic acid amide or pymolecarbothiolc acid amide of the formula |

wherein
X Is oxygen or sulfur;
R, is CF,, CF;H or CFH,;

R, is C,-C.alkyl, C,-C,haloalkyl, C,-Cyalkoxy-C,-C,alky! or C,-C;haloalkaxy-C,-Csalkyl;
R, is hydrogen, methyl, CF, or fiuoro;

f A Ry R,
Ry Re R, Re
@) ., NS (@) . &y (@), / » @
Ri R, R,

R, Is C¢C, bicycloalkyl unsubstituted or substituted by methyl, ethyl or CF,;

C,-C, bicycioalkenyl unsubstituted or substituted by methyl, ethyl or CF;;
Ce-C,.blcycloalkadienyl unsubstituted or substituted by methyl, ethyl or CF,; a group of the
form

Ry
n wherein R;, Ry and R, are indapendently of each other C,-C,atky! or

C,-C;haloalkyl; or a group
Ry

m&‘ wherein R,, and R,, are independently of each other hydrogen or
CH

halogenand n=1 or 2; and
R; and R, are independently of each other hydrogen or halogen.

)4
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2. A compound of formula | according to claim 1, wherein
X Is oxygen.

3. A compound of formutia [ according to claim 1, wherein
X is sulfur.,

4. A compound of formula | according to claims 2 or 3, wherein

R, is CFy;

R; Is C,-C,alkyl, C;-Cshaloalkyl or C,-C,alkoxy-C,-Csalkyl ;

R, Is hydrogen or fluoro;

Qis Q1;

R, Is C4-Cyobicycloalkyl unsubstituted or substituted by methyl, ethyl or CF,;
Cy-Cyobicycioalkenyl unsubstituted or substituted by methyl, ethyl or CF;;

Cs-C,obicycioalkadienyl unsubstituted or substituted by methyl, ethyl or CF;; a group of the
form '

Y\(R. wherein R;, Ry and R; are independently of each other C,-C,alkyl or

C,-Cshaloalkyl; and
R, and R, are independently of each other hydrogen, chloro or fluoro.

5. A compound of formula | according to claim 4, wherein
R, Is a group of the form

Ry
r\!‘: wherein R,, R, and R, are Independently of each other C,-Calkyl or
C,-C;haloalkyl.

8. A compound of formula | according to claims 2 or 3, wherein
R, Is CFy;

R; Is C,-Cyalkyl, C,-C;haloalkyl or C,-Calkoxy-C,-Csalkyl;

R, Is hydrogen or fiuoro;
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Qis Q2,Q3 or Q4;

R, Is Go-C,obicycloalkyl unsubstituted or substituted by methyl, ethyl or CF;;
Cy-C,sbicycloalkenyl unsubstituted or substituted by methyl, ethyl or CF,;
Cy-C,obicycloalkadienyl unsubstituted or substituted by methyl, ethyl or CF;; a group of the
form

n& wherein R,, R, and R, are independently of each other C,-Csalkyl or

C,-C;haloalkyl; and
R; and R, are independently of each other hydrogen, chioro or fluoro.

7. A compound of formula | according to claim 6, wherein
Qils Q2.

8. A compound of formula | according to clalm 4, wherein
X is oxygen;

R, ls CF,;

R, is methyl or CH,OCH,;

R; Is hydrogen or fluoro;

Qis Q1;

R, Is a group of the form

nn' wherein R,, Ry and R; are independently of each other CF,, methyi or ethyl,

preferably methyl; and
R, and R, are independently of each other hydrogen, fluoro or chioro.

9. A compound of formula | according to claim 8, wherein
R; Is methyl.

10. A compound of formula | according to claim 8, wherein
X Is oxygen;

| €3
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R, is CFs;
R, is methyi;

. Ry I8 hydrogen;

Qls Q1;
R, Is a group of the form

R,
n whersin Ry, R, and R, are Independently of each other methyt or ethyl,

preferably methyl; and
R; and R, are independently of each other hydrogen, fluoro or chioro.

11. A compound of formula | according to clalm 8, wherein
X Is oxygen;

R, Is CF5;

R, Is methyl;

R, is fluoro;

Qis Q1;

R, Is a group of the form

n& wherein R,, R, and R, are independently of each other methyl or ethyi,

preferably methyl; and
Ry and R, are independently of each other hydrogen, fluoro or chloro.

12. A compound of formula | according to clalm 1 selacted from
1-methyl-4-triflucromethyl-1H-pymrole-3-carboxyllc acld [2-(1,3-dimethylbutyl)phenyljamide;
1-methaxymethyl-4-trifluocromethyl-1H-pyrrole-3-carboxylic acld [2-(1,3-
dimethylbutyi)phenyllamide;

1-methyi-2-fluoro-4-triflucromethyl-1H-pyrrole-3-carboxylic acid [2-(1,3-
dimethylbutyl)phenyllamide;
1-methoxymethyl-2-fluoro-4-trifluoromethyl-1H-pyrrole-3-carboxylic acid [2-(1,3-
dimethylbutyl)phenyl]amide;
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1-methyl-4-trifiuoromethyl-1H-pyrrole-3-carbothioic acid [2-(1,3-dimethylbutyl)phenyllamide.

13. A process for the preparation of compounds of formula |, which comprises in a first step
preparing the compounds of formula | whereln X=0 according to the scheme

e T N
1 R, 1 R, ~ bess/eoven E’ R,

" m 1 (X=0)

and optionally converting these compounds to the compounds of formula | wherein X=S
according to the following acheme

(o]
1)Lawesson-Reagent or P,S, Q
A Gt w (e
N R, YR

R, R,

and wherein R,, R,, R; and Q are as defined for formula | in claim 1.

14. A composition for controlling mlaoorganlsnis and preventing attack and infestation of
plants, wherein the actlve ingredient is a compound as claimed In clalm 1 together with a
suitable carrler.

15. Use of a compound of formula | according to clalm 1 for protecting plants agalnst
infestation by phytopathogenic microorganisms.

16. A method of controlling or preventing Infestation of cultivated plants by phytopathogenic
microorganisms by application of a compound of formuia | as claimed In claim 1 to plants, to
parts thereof or the iocus thereof.
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Organic Compounds

The present invention relates to novel pyrrolecarboxamides which have microbicidal activity,
in particular fungicidal activity. The invention also relates to the preparation of these
sunstances, to agrochemical compositions which comprise at least one of the novel
compounds as active ingredient, to the preparation of the compositions mentioned and to the
use of the active ingredients or compositions in agiculture and horticulture for controlling or
preventing infestation of plants by phytopathogenic microorganisms, preferably fungi.

The pymolecarboxamides of the present invention have the general formula |

R Q
1 | | ol !
N H
H | R,
R2
wherein o

R, is CFs, CF,H or CFH,;
R, is C,-Cyalkyl, C,-C;haloalkyl, C,-Cyalkoxy-C,-Csalkyl or C,-Cshaloalkoxy-C,-Cyalkyl;
R, is hydrogen, methyl, CF; or fluoro;

Ry . Ry R R,
Ry Ry 5 Re s Re
Qis @) . xS (Q2) s (@), / » 4
A R, R, R,

R is Cg-C,sbicycloalkyl unsubstituted or substituted by methyl, ethyl or CF,;
Ce-Cibicycloalkenyl unsubstituted or substituted by methyl, ethyl or CF,;
C,-Cybicycloalkadienyl unsubstituted or substituted by methyl, ethyl or CF,; or a group of the
form

wherein R, R, and R, are independently of each other C,-C,alkyl or
R, Ry

C,-C;haloalkyl; or a group
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Riﬂ
WR wherein R,, and R,, are independently of each other hydrogen or
R,’ 11

halogen and n = 1 or 2; and
Rs and R, are independently of each other hydrogen or halogen.

Surprisingly, it has now been found that the compounds of formula 1 exhibit improved
biological properties which render them more suitable for the practical use in agriculture and
horticulture.

Where asymmetrical carbon atoms are present in the compounds of formula |, these
compounds are in optically active form. The invention relates to the pure isomers, such as
enantiomers and diastereomers, as well as to all possible mixtures of isomers, e.g. mixtures
of diastereomers, racemates or mixture of racemates.

Within the present specification alkyl denotes methyl, ethyl, n-propyl and isopropyl. Non-
branched alkyl is preferred. Alkyl as part of other radicals such as alkoxy, haloalkyl, etc. is
understood in an analogous way. Halogen will be understood generally as meaning fluoro,
chloro, bromo or iodo. Fluoro, chloro or bromo are preferred meanings. Halogen as part of
other radicals such as haloalkyl, haloalkoxy, etc. is understood in an analogous way.

Bicycloalkyl is, depending on the ring size, bicyclo[2.1.1]hexane, bicyclo[2.2.1]heptane,
bicyclo[2.2.2]octane, bicyclo[3.2.1]octane, bicyclo[3.2.2]nonane, bicyclo[4.2.2]decane,
bicyclo[4.3.2]undecane, adamantane and the like.

Bicycloalkenyl is bicyclo[2.1.1]hex-4-ene, bicyclo[2.2.1]}hepi-2-ene, bicyclio[2.2.2]oct-2-ene
and the like.

Bicycloalkadienyl is bicyclo[2.2.1]hepta-2,5-diene, bicyclo[2.2.2]Jocta-2,5-diene, and the like.

Preferred subgroups of compounds of formula [ are those wherein
R, is CFy, or

R, is CF,H; or

R, is CFH,; or
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R, is C,-Cyalkyl; or

R, is C,-Cshaloalkyl; or

R, is C,-Cyalkoxy-C,-Csalkyl; or

R, is C,-C;haloalkoxy-C,-Csalkyl; or

R, is hydrogen; or

R, is methyl; or

R, is CF,; or

R, is fluoro; or

Qis Q1; or

Qis Q2; or

QisQ3; or

Qis Q4; or

R, is Cy-C,obicycloalkyl unsubstituted or substituted by methyl, ethyi or CFy; or
Cq-Cobicycloalkenyl unsubstituted or substituted by methyl, ethyl or CF;; or
C,-C,gbicycloalkadienyl unsubstituted or substituted by methyl, ethyl or CF,; or
a group of the form

R, .
Y\r wherein R,, R, and R, are independently of each other C,-C,alkyl or
Ry

C,-C;haloalkyl; or a group

R
. wherein R,, and R,, are independently of each other hydrogen or
R, a1
halogenandn=1 or 2; or
R; and R, are independently of each other hydrogen, chioro, bromo or fluoro; or
R; and R, are independently of each other hydragen, chloro or ﬂdoro; or
Rs is hydrogen and R, is chloro or fluoro.

Further preferred subgroups are those whersin
R, Is CF;
R, is C,-C,alkyl or C,-C;haloalkyl;

R, is hydrogen or fluoro;

1@¢
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QisQf1;

R, is C4-Cyobicycloalkyl unsubstituted or substituted by methyl, ethyl or CF;; or
Ce-Cobicycloalkenyl unsybstituted or substituted by methyl, ethyl or CF,; or
Cy-C,obicycloalkadienyl unsubstituted or substituted by methyl, ethyl or CF;; or
a group of the form

Ry
YT wherein R;, R, and R, are independently of each other C,-C,alkyl or
R, Ry

C,-Cshaloalkyl; or a group

Rlo
WR wherein R, and R,, are independently of each other hydrogen or
R, 11 .

halogenand n=1or 2; or

R, and R, are independently of each other hydrogen, fluoro, chloro or bromo; or
R, is CFy;

R, is C,-Cyalkyl or C,-C;haloalkyi;

R, is hydrogen or flucro;

Qis Q2, Q3 or Q4;

R, is C4-C,obicycioalkyl unsubstituted or substituted by methyl, ethyl or CF;; or
C,-C,obicycloalkenyl unsubstituted or substituted by methyl, ethyl or CF,; or
Cy-Cypbicycloalkadienyl unsubstituted or substituted by methyl, ethyl or CF,; or
a group of the form

Ry
Y\r wherein R,, R, and R, are independently of each other C,-C,alkyl or
R, R,
C,-C;haloalkyl; or a group
Rlﬂ
WR wherein R,, and R,, are independently of each other hydrogen or
R’ n i

halogenandn=1or2; or
Rs and R, are independently of each other hydrogen, fluoro, chloro or bromo.
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Preferred individual compounds are :

1-methyl-4-trifluoromethyl-1H-pyrrole-3-carboxylic acid [2-(1,3-dimethylbutyl)phenyljamide;
1-methoxymethyl-4-trifluoromethyl-1H-pyrrole-3-carboxylic acid [2-(1,3-
dimethylbutyl)phenyl]amide;

1-methyl-2-fluoro-4-trifiucromethyl-1H-pyrrole-3-carboxylic acid [2-(1,3-
dimethylbutyi)phenyl]lamide;
1-methoxymethyl-2-fluoro-4-trifluoromethyl-1H-pyrrole-3-carboxylic acid [2-(1,3-
dimethylbutyl)phenyllamide.

The compounds according to formula | may be prepared acc&ding to the following reaction

schemes.
Scheme 1

CFy H CF, c H,N CF, Q
mmmm [| j| v T NH~
N base/ solvert

5 5 "

Synthesis of the pyrrole carboxylic acids

Scheme 2
A)
CF, OOH CF, OOH
1) 2-3 equi. LDA
| | -78°C ITHF | ]
N™ “H + > N
| 2) Ry-reagent | R,
R, Ry

R: -reagents : Ff= N-fluoro-bis(phenylsulfonyl)amine, N-fluoro-N-methyi-toluene-4-sulfonamide,
y 2-fluoro-3,3-dimethyl-2,3-dihydro-1,2-benzisothiazole-1,1-dioxide,
1-fluoro-sym.-collidinlumtetrafluoroborate
Méd = Mel, MeBr, DMS (dimethylsulfate)
cif=NCS, Cl,, hexachloroethane
LDA = lithiumdiisopropylamide

\%
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B) other route for Ry = F

CF, OOH  4)2.3 aqui. LDA/-78°C CF3 QOOH
| | 2)NCS or ClyorCicocly U

N N" "o
R, R, lia
KF / sulfolane
100-250°C CFy OF
- [ —
—
N"°F
R,

Synthesis of the amines H,N-Q, specially Q = Q1

Scheme 3
A)
2-3 equl. n-Buli or sec-Bull or
other strong bases
-100 to -110°C
NHCHO THF/hexane
Br o HO
H.Me,CF;)
o
n=1-3
p-TsOH, HCI, H,S0,,
NaOH or KOH NH, H,PO,
in alcohols I in CH,Cl,, benzens,
———eii -

toluene, hexane, THF

HO H,Ma,CFy)

NHCHO
Gn

NH,
)n

{(H,Me,CF;)

H,Me,CF,)
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"Pd or Pt on charcol NH,
/H, - G
THF, alcohols H
H,Me,CF5)

(exo/endo-isomers forn = 1,2 or 3)

Lit. for the synthesis of 2-bicyclo[2.2.1]hept-2-yl phenylamine and other bicyclosystems :
EP-116044.

B)
@T'(o )—cn MgHal (excess) @:4
Ry THF or ether, 0*C-reflux
NH NH
e 2 R, Pd,Pt on charcoal / H, 2
N\ H >

CH,CI,, benzene, solvent{THF,alcohols) H

toluene hexane, 0°C - reflux R R,
THF R; R,

+ other double .
bound isomers

(other synthesls for ortho-alkylsubstituted anilines see also EP-824099)

The following phenylamine derivatives are new and part of the invention :
2-bicyclo[2.2.2]oct-2-yl-phenylamine;
2-blcyclo[2.2.2]oct-2-en-2-yl-phenylamine; and
2-bicyclo[2.2.2]octa-2,5-dien-2-yl-phenylamine.

Surprisingly, it has now been found that the novel compounds of formula | have, for practical
purposes, a very advantageous spectrum of activities for protecting plants against diseases
that are caused by fungi as well as by bacteria and viruses.

The compounds of formula | can be used in the agricultural sector and related fields of use as
active ingredients for controlling plant pests. The novel compounds are distinguished by
excellent activity at low rates of application, by being well tolerated by plants and by being
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environmentally safe. They have very useful curative, preventive and systemic properties and
are used for protecting numerous cultivated plants. The compounds of formula | can be used
to inhibit or destroy the pests that occur on plants or parts of plants (fruit, blossoms, leaves,
stems, lubers, roots) of different crops of useful plants, while at the same time protecting also
those parts of the plants that grow later e.g. from phytopathogenic microorganisms.

It is also possible to use compounds of formula | as dressing agents for the treatment of plant
propagation material, in particular of seeds (fruit, tubers, grains) and plant cuttings (e.g. rice),
for the protection against fungal infections as well as against phytopathogenic fungi occurring
in the sail.

The compounds | are, for example, effective against the phytopathogenic fungi of the
following classes: Fungi imperfecti {(e.g. Botrytis, Pyricularia, Helminthosporium, Fusarium,
Septoria, Cercospora and Alternarla) and Basidiomycetes (e.g. Rhizoctonia, Hemileia,
Puccinia). Additionally, they are also effective against the Ascomycetes classes (e.g. Venturia
and Erysiphe, Podosphaera, Monilinia, Uncinula) and of the Oomycatés classes (e.g.
Phytophthora, Pythium, Plasmopara). Outstanding activity has been observed against
powdery mildew {(Erysiphe spp.). Furthermore, the novel compounds of formula | are effective
against phytopathogenic bacteria and viruses (e.g. against Xanthomonas spp, Pseudomonas
spp, Erwinia amylovora as well as against the tobacco mosaic virus).

Within the scope of present invention, target crops to be protected typically comprise the
following species of plants: cereal (wheat, barley, rye, oat, rice, maize, sorghum and related
species); beet (sugar beet and fodder beet); pomes, drupes and soft fruit (apples, pears,
plums, peaches, almonds, cherries, strawberries, raspberries and blackberries); leguminous
plants (beans, lentils, peas, soybeans); oil plants (rape, mustard, poppy, olives, sunflowers,
coconut, castor oil plants, cocoa beans, groundnuts); cucumber plants (pumpkins, cucum-
bers, melons); fibre plants (cotton, flax, hemp, jute); citrus fruit (oranges, lemons, grapefruit,
mandarins); vegetables (spinach, lettuce, asparagus, cabbages, carrots, onions, iomatoes,
potatoes, paprika); lauraceae (avocado, cinnamomum, camphor) or plants such as tobacco,
nuts, coffee, eggplants, sugar cane, tea, pepper, vines, hops, bananas and natural rubber
plants, as well as ornamentals.
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The compounds of formula | are used in unmadified form or, preferably, together with the
adjuvants conventionally employed in the art of formulation. To this end they are conveniently
formulated in known manner to emulsifiable concentrates, coatable pastes, directly sprayable
or dilutable solutions, dilute emulsions, wettable powders, soluble powders, dusts,
granulates, and also encapsulations e.g. in polymeric substances. As with the type of the
compositions, the methods of application, such as spraying, atomising, dusting, scaltering,
coating or pouring, are chosen in accordance with the intended objectives and the prevalling
circumstances. The compositions may aiso contain further adjuvants such as stabilisers,
antifoams, viscosity regulators, binders or tackifiers as well as fertilisers, micronutrient donors
or other formulations for obtaining special effects.

Suitable carriers and adjuvants can be solid or liquid and are substances useful in formula-
tion technology, e.g. natural or regenerated mineral substances, solvents, dispersants,
wetting agents, tackifiers, thickeners, binders or fertilisers. Such carriers are for example -
described in WO 97/33890.

The compounds of formula | are nommally used in the form of compositions and can be
applled to the crop area or plant to be treated, simultaneously or in succession with further
compounds. These further compounds can be e.g. fertilisers or micronutrient donors or other
preparations which influence the growth of plants. They can also be selective herbicides as
well as insecticides, fungicides, bactericides, nematicides, molluscicides or mixtures of
several of these preparations, if desired together with further carriers, surfactants or
application promoting adjuvants customarily employed in the art of formulation.

The compounds of formula | can be mixed with other fungicides, resulting in some cases in
unexpécled synergistic activities.

Mixing components which are particularly preferred are azoles such as azaconazole,
bitertanol, propiconazole, difenoconazole, diniconazole, cyproconazole, epoxiconazole,
fluquinconazole, flusilazole, flutriafol, hexaconazole, imazalil, imibenconazole, ipconazole,
iebuoonazole. tetraconazole, fenbuconazole, metconazole, myclobutanil, perfurazoate,
penconazole, bromuconazole, pyrifenox, prochloraz, triadimefon, triadimenol, triflumizole or
triticonazole; pyrimidinyl carbinoles such as ancymidol, fenarimol or nuarimol; 2-amino-
pyrimidine such as bupirimate, dimethirimol or ethirimol; morpholines such as dodemorph,



~8

Case PF/5-50034P1

-10 -

fenpropidin, fenpropimorph, spiroxamin or tridemorph; anilinopyrimidines such as cyprodinil,
pyrimethanil or mepanipyrim; pyrroles such as fenpiclonil or fludloxonil; phenylamides such
as benalaxyl, furalaxyl, metalaxyl, R-metalaxyl, ofurace or oxadixyl; benzimidazoles such as
benomyl, carbendazim, debacarb, fuberidazole or thiabendazole; dicarboximides such as
chlazolinate, dichlozoline, iprodine, myclozoline, procymidone or vinclozolin; carboxamides
such as carboxin, fenfuram, flutolanil, mepronil, oxycarboxin or thifluzamide; guanidines such
as guazatine, dodine or iminoctadine; strobilurines such as azoxystrobin, kresoxim-methyl,
metominostrobin, SSF-129, methyl 2-[(2-triffucromethyl)-pyrid-6-yloxymethyi]-3-
methoxyacrylate or 2-[a{[(a-methyl-3-trifluoromethyl-benzyl)imino]-oxy}-o-tolyl}-glyoxylic acid-
methylester-O-methyloxime (trifloxystrobin); dithiocarbamates such as ferbam, mancozeb,
maneb, metiram, propineb, thiram, zineb or ziram; N-halomethylthio-dicarboximides such as
captafol, captan, dichlofluanid, fluoromide, folpet or tolyfluanid; copper compounds such as
Bordeaux mixture, copper hydroxide, copper oxychloride, copper sulfate, cuprous oxide,
mancopper or oxine-copper; nitrophenol derivatives such as dinocap or nitrothal-isopropyl;
organo phosphorous derivatives such as edifenphos, iprobenphos, isoprothiolane,
phosdiphen, pyrazophos or toclofos-methyl; and other compounds of diverse structures such
as acibenzolar-S-methyl, anilazine, blasticidin-S, chinomethionat, chloroneb, chlorothalonil,
cymoxanil, dichlone, diclomezine, dicloran, diethofencarb, dimethomorph, dithianon,
etridiazole, famoxadone, fenamidone, fentin, ferimzone, fluazinam, flusulfamide, fenhexamid,
fosetyl-aluminium, hymexazol, kasugamycin, methasulfocarb, pencycuron, phthalide,
polyoxins, probenazole, propamocarb, pyroquilon, quinoxyfen, quintozene, sulfur, triazoxide,
tricyclazole, triforine, validamycin, (S)-5-methyl-2-methylthio-5-phenyl-3-phenyl-amino-3,5
dihydroimidazol-4-one (RPA 407213), 3,5-dichloro-N-(3-chloro-1-ethyl-1-methyl-2-
oxopropyl}-4-methylbenzamide (RH-7281), N-allyl-4,5-dimethyl-2-trimethylsilylthiophene-3-
carboxamide (MON 65500), 4-chloro-4-cyano-N,N-dimethyl-5-p-tolylimidazole-1-sulfon-
amide (IKF-916), N-(1-cyano-1,2-dimethylpropyl)-2-(2,4-dichlorophenoxy)-propionamide

(AC 382042), or iprovalicarb (SZX 722).

A proferred method of applying a compound of formula |, or an agrochemical composition
which contains at least one of sald compounds, is foliar application. The frequency of
application and the rate of application will depend on the risk of infestation by the corre-
sponding pathogen. However, the compounds of formula | can also penetrate the plant

through the roots via the soll (systemic action) by drenching the locus of the plant with a liquid
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formulation, or by applying the compounds in salid form to the sail, e.g. in granular form (sail
application). In crops of water rice such granulates can be applled to the flooded rice field.
The compounds of formula | may also be applied to seeds {(coating) by impregnating the
seeds or tubers either with a liquid formulation of the fungicide or coating them with a solid
formulation.

The formulation, i.e. the compositions contalning the compound of formula | and, if desired, a
solid or liquid adjuvant, are prepared in known manner, typically by intimately mixing and/or
grinding the compound with extenders, e.g. solvents, solid carriers and, optionally, surface
active compounds (surfactants).

The agrochemical formulations will usually contain from 0.1 to 89 % by weight, preferably
from 0.1 to 95 % by weight, of the compound of formula [, 99.9 to 1 % by weight, preferably
99.8 to 5 % by weight, of a solid or liquid adjuvant, and from 0 to 25 % by weight, preferably
from 0.1 to 25 % by weight, of a surfactant.

Advantageous rates of application are normally from 5 g io 2 kg of active ingredient (a.i.) per
hectare (ha), preferably from 10 g to 1 kg a.i./ha, most preferably from 20 g to 600 g a.i./ha.
When used as seed drenching agent, convenient dosages are from 10 mg to 1 g of aclive

substance per kg of seeds.

Whereas it is preferred to formulate commercial products as concentrates, the end user will
nomally use dilute formulations.

The following non-limiting examples illustrate the above-described invention in more detail.
Temperatures are given in degrees Celsius. The following abbreviations are used:

m.p.= melting point; b.p.= boiling point. "NMR" means nuclear magnetic resonance spectrum.
MS stands for mass spectrum. "%" is percent by weight, unless corresponding
concentratlons are indicated in other units.
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Example 1
2-Fluoro-1-methyl-4-trifluoromethyl- 1H-pyrrole-3-carboxylic acid

CF, OOH
| |
N™ °F
&n,

A solutlon of 1.25g (11mmol) lithiumdiisopropylamide (LDA) & 95% in 20m! absolute THF is
dropwise added to a solution of 1.0g (5.2mmol) 1-methyl-4-trifluormethyl-1H-pymrole-3-
carboxylic acid in 60ml THF in such a manner that the temperature remains constant at -
75°C. After 3 hours stimring at -75°C, a solution of 1.95g (6.2mmol) N-fluoro-
bis(phenylsulfonyl)amine in 20mi absolute THF is added in ca. 30 minutes at a constant
temperature of -75°C. Then the cooling is stopped and the reaction mixture is stirred for
16hours, thereby slowly warming up to room temperature. Then the solvent is removed ina
water jet vaccum and the residue is solved in water. After addition of 1N hydrochloric acid
(pH =~ 1) ethylacetate is added and the organic phase extracted twice with additional water.
After separation of the organic phase, drying over sodium sulfate and evaporation of the
solvent in a water jet vacuum the raw material is obtained. The crude product is purified by
column chromatography over silica-gel {eluant : hexane/ethylacetate = 1/1). Yield : 0.659
2-Fluoro-1-methyli-4-triffuoromethyl-1H-pyrrole-3-carboxyiic acid in the form of while crystails;
m.p. : 180-191°C.

2-Chloro-1-methyl-4-trifluoromethyl-1H-pyrrole-3-carboxylic acid can be obtained in
analogous manner using for example N-chlorsuccinimide as halogenation agent in the
reaction described above, m.p. 197-198°C.,
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Example 2

1-Methyl-4-trifluoromethyl-1H-pyrrole-3-carboxylic acid{2-(1,3-dimethylbutyl)phenyl]amide

0
CF,
| | NH
N H’C [cmpd 1.1]
H
¥ He

CH,

A solution of 0.5g (2.6mmol) 1-methyl-4-trifuoromethylpyrrole-3-carboxylic acid and 0.37g
(2.85mmol) oxalylchloride in 20ml methylene chloride is stirred for 3 hours at room
temperature in the presence of a catalytic amount of DMF. Then the acid chloride solution is
slowly added to a solution of 0.46g {2.6mmol) 2-(1,3-dimethylbutyl)phenylamine, 0.33g
(3.4mmol) triethylamine and 15ml methylene chloride. The resulting mixture is then stirred for
16 hours at room temperature, After removal of the solvent in a water Jet vacuum, the raw
material is taken up in ethylacetate. The ethylacetate phase is washed twice with water and
then the organic phase is dried over sodium sulfate. After evaporation of the solvent in a
water jet vacuum, the obtained residue is purified by coiumn chromatography over silica-gei
(eluant. hexane/ethylacetate = 3/1). Yield: 0.45g 1-Methyl-4-trifluoromethyl-1H-pyrrole-3-
carboxylic acid[2-(1,3-dimethyibutyl)phenyl]amide in the form of brownish crystalis; m.p. :
83-85°C.
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Cmpd.
no.
1.1
1.2
1.3
14
1.5
1.6
1.7
1.8
1.9
1.10
1.11
1.12

1.13

1.14
1.15
1.16
1.17
1.18

R,

CF,
CF,
CF,

CF,

CF,
CF,
CF,
CF,
CFs
CF,
CF,
CF,

CF,

CF,
CFH
CFH
CFH
CFH

Me
CH,OMe
Me
Me
Me
CH,OMe
Me
Me
Me
Me
CH.OMe
Me

Me

Me
Me
Me
Me
Me
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(md = mixture of diastereolsomers)

Me
Me
CF,
Me
Me
Me
Me
Me
Me
Me
Me
Me

CF,

CF,
Me
Me
CF,
Me

Me
Me
Me
CF,
Me
Me
Me
Me
Et
Me

Me

Me
Me
Me
Me
Me

Me
Me
Me
CF,
Et
Et
Me
Me
Et
Me
Me
Et

Et
Me
Et
Me
Me

phys. data
m.p.°C
83-85
75-77

93-97 (md)

resin; 'H-NMR,
MS
resin; 'H-NMR,
MS
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Cmpd.

no.
21

2.2

23

2.4

25

CF,

CF,

CF,

CF,

CF,

-15-

6-F

phys.data
m.p.°C

resin
('H-NMR,
MS)

136-137

Rnit
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2.6 CF,
2.7 CF,
2.8 CFH
2.9 CF.H
210  CF,
211  CF
2.;2 CF,

CH,OMe

Me

Me

Me

H

]

-

N
]

Q

H,C

H.

105-107

110-112
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213

2.14

2.15

2.16

217

2.18

2.19

CF, Me
CF;  CH,OMe
CF, Me
CF, CH,OMe
CF,H Me
CF, Me
CF, Me

H

=17 -

% S B B D % D

4-F

4'-F

H

127-129
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2.20

2.21

222

2.23

2.24

2.25

2.28

CF,

CF,

CF,

CF,

CF,

CF,

CF,

CH,OMe

CH,OMe

Me

Mo

CH,OMe

Me

<
®

B D B Ay Ry
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178-178
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Table 3

R,

Cmpd.
no.
3.1
3.2
33
® s
35
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14
3.15
3.16
3.17
3.18

R,

CF,
CF,
CF,
CF,
CF,
CF,
CF,
CF,
CF,
CF,y
CF,
CF;
CF,
CF,
CFH
CFH
CFH
CFH

Me
CH,OMe
Me
Me
Me
CH,OMe
Me
Me
Me
Me
CH,OMe
Me
Me
Me
Me
Me
Me
Me

r
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R,

Me
Me
CF,
Me
Me
Me
Me
Me
Me
Me
Me
Me
CF,
CF,
Me
Me
CF,
Me

Me
Me
Me
CF,
Me
Me
Me
Me
Et
Me
Me
Me
Me
Me
Me
Me
Me
Me

Me
Me
Me
CF;
Et
Et
Me
Me
Et
Me
Me
Et
Me
Et
Me
Et
Me
Me

phys. data
m.p.°C
oil, MS

46
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Table 4

Cmpd.
no.
4.1

4.2

4.3

4.4

4.5

CF,

CF,

CF,

CF,

CF,

Me

Me

Me

-920-
xS Id
R‘
Ry R
| A b
| /&
H
| ’ \f
H /&
H

6-F

phys.data
m.p.°C

resin
('"H-NMR,
MS)

136-137
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4.6 CF,
4.7 CF,
4.8 CF,H
4.9 CF,H
4.10 CF,
4.11 CF,
412 CF,

Me

CHQOMB

Me

H

-21-
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413

4.14

4.15

4.16

417

418

4.19

CF,

CF,

CF,

CF,

CF,H

CF,

CF,

CH,0Me

Me

CH,OMe

Me

Me

-22.
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4.21

4,22

423

4.24

4.25

4.26

CF,

CF,

CF,

CF,

CF,

CF,

CF;

CH,OMe

CH,OMe

CH,OMe

Me

=
o

D N D0 By )
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Table 5
0
R uG ;
I:‘ R, R; Re Id
R, R,
RH
Cmpd. R, R, Ry Rs Rg R, Re R,y phys.data
no. m.p.°C
5.1 CF, Me H H H Me H H
5.2 CF, CHOMe H H H Me H H
5.3 CF, Me H H H CFR H H
5.4 CF, Me H H H Me Cl
5.5 CF, CHOMe H H H CF; H H
5.6 CF, Me F H H Me H H
5.7 CF, CHOMe F H H Me H H
5.8 CF, Me F H H CF, H H
59 CF, CHOMe F H H Me H H
5.10 CF, CHOMe F H H CF, H H
5.11 CF, Me F H H Me Ci Cl
512 CF,H Me H H H Me H H
5.13 CFH Me H H H CF H H
5.14 CFFH CHOMe H H H Me H H
5.15 CFFH CHOMe H H H CF; H H
5.16 CFH Me F H H Me H H
5.17 CF,H Me F H H CF, H H
5.18 CF,H CH,OMe F H H Me H H
5.19 CFkH CHOMe F H H CF, H H
5.20 CF,H Me H H H Me Cl Cl
5.21 CFFH CHOMe H H H Me Cl Cl
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Formulation Examples for compounds of formuia |

Working procedures for preparing formulations of the compounds of formula | such as
Emuisifiable concentrates, Solutions, Granulates, Dusts and Wettable powders are described
in WO 97/33890.

Biological Examples: Fungicidal actions

Example B-1: Action against Puccinia recondita / wheat (Brownrust on wheat)
1 week old wheat plants cv. Arina are treated with the formulated test compound
(0.02% active ingredient) in a spray chamber. One day after application wheat plants are

Inoculated by spraying a spore suspension (1 x 10° uredospores/mi) on the test plants. After
an incubation period of 2 days at 20° C and 95% r. h. plants are kept in a greenhouse for 8
days at 20°C and 60% r.h. The disease incidence is assessed 10 days after inoculation.
Compounds of Tables 1 to 5§ show good activity in these tests (< 20% infestation).

Example B-2: Action against Podosphaera leucotricha / apple (Powdery mildew on apple)

5 week old apple seedlings cv. Mcintosh are treated with the formulated test compound
(0.002% active ingredient) in a spray chamber. One day after application apple plants are
inoculated by shaking plants infected with apple powdery mildew above the test plants. After
an incubation period of 12 days at 22° C and §0% r. h. under a light regime of 14/10 h
(light/dark) the disease incidence is assessed.

Compounds of Tables 1 to 5 show good activity in this test.

Example B-3: Action against Veenturia Inaéqualis / apple (Scab on apple)

4 week old apple seedlings cv. Mcintosh are treated with the formulated test compound
(0.02% active ingredient) in a spray chamber. One day after application apple plants are
inoculated by spraying a spore suspension (4 x 10° conidia/ml) on the test plants. After an
incubation period of 4 days at 21° C and 95% r. h. the plants are placed for 4 days at 21°C
and 60% r. h. in a greenhouse. After another 4 day incubation period at 21°C and 95% . h.
the disease incidence is assessed.

Compounds of Tables 1 to 5 show good activity in this test.
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Example B-4. Action against Erysiphe graminis / barley (Powdery mildew on barlay)

1 week old barley plants cv. Express are treated with the formulated test compound
(0.02% active ingredient) in a spray chamber. One day after application barley plants are
inoculated by shaking powdery mildew infected plants above the test plants. After an
incubation period of 68 days at 20°C / 18°C (day/night) and 60% r. h. in a greenhouse the
disease Incidence is assessed.

Compounds of Tables 1 to 5 show good activity in this test.

Example B-5: Action against Botrytis cinerea / apple (Botrytis on apple fruits)

In an apple fruit cv. Golden Delicious 3 holes are drilled and each filled with 30p! droplets of
the formulated test compound (0.002% active ingredient). Two hours after application 50ul of
a spore suspension of B. cinerea (4 x 10° conidia/ml) are pipetted on the application sites.
After an incubation period of 7 days at 22° C in a growth chamber the disease incidence is
assessed.

Compounds of Tables 1 to 5 show good activity in this test.

Example B-8: Action against Botrylis cinerea / grape (Botrytis on grapes)

5 week old grape seedlings cv, Gutedel are treated with the formulated test compound
(0.002% active ingredient) in a spray chamber. Two days after application grape plants are
inoculated by spraying a spore suspension (1 x 10° conidia/ml) on the test plants. After an
incubation period of 4 days at 21° C and 95% r. h. in a greenhouse the disease incidence is
assessed.

Compounds of Tables 1 to 5 show good activity in this test.

Example B-7: Action against Bolrylis cinerea / tomato (Botrytis on tomatoes)

4 week old tomato plants cv. Roter Gnom are treated with the formulated test compound
(0.002% active Ingredient) in a spray chamber. Two days after application tomato plants are
inoculated by spraying a spore suspension (1 x 10° conidia/ml) on the test plants. After an
incubation period of 4 days at 20° C and 95% r. h. In a growth chamber the disease incidence
Is assessed.

Compounds of Tables 1 to § show good activity In this test.
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Example B-8: Action against Pyrenophora teres / barley (Net blotch on barley)

1 week old barley plants cv. Express are treated with the formulated test compound (0.002%
active ingredient) in a spray chamber. Two days after application barley plants are .
inoculated by spraying a spore suspension {3 x 10 conidia/ml) on the test plants. After an
incubation period of 2 days at 20° C and 95% r. h. plants are kept for 2 days at 20°C and
60% r.h. in a greenhouse. The disease incidence is assessed 4 days after inoculation.
Compounds of Tables 1 to 5 show good activity in this test.

Example B-9: Action against Sepforia nodorum / wheat (Septoria leaf spot on wheat)

1 week old wheat plants cv. Arina are treated with the formulated test compound

{0.02% active ingredient) in a spray chamber. One day after application wheat plants are
inoculated by spraying a spore suspension (5 x 10° conidia/ml) on the test plants. After an
incubation period of 1 day at 20° C and 95% r. h. plants are kept for 10 days at 20°C and
60% r.h. in a greenhouse. The disease incidence is assessed 11 days after inoculation.
Compounds of Tables 1 to 5 show good activity in this test.
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What is claimed is

1. A pyrrolecarboxamide of the formula |

R, .Q
| \ |
H

H R,

I}I
Ry
wherein
R, is CF;, CF,H or CFH,;

R, Is C,-Cjalkyl, C,-Cjhaloalkyl, C,-C,alkoxy-C,-C,alkyl or C,-Cshaloalkoxy-C,-C,alkyl;
R, is hydrogen, methyl, CF, or fluoro;

Ry Ry Ry Rg
R Ry R, Re
Qis @, &S5 @. [ Xa. IS «;
R} Ry R, R,

R, is C¢C, bicycloalkyt unsubstituted or substituted by methyl, ethyl or CF,;

Cq¢C, bicycloalkenyl unsubstituted or substituted by methyl, ethyl or CF,;
Ce-Cubicycloalkadienyl unsubstituted or substituted by methyl, ethy! or CF,; a group of the
form

wherein R;, R, and R, are independently of each other C,-C,alkyl or
R, Ry

C,-C;haloalkyl; or a group

Rlﬂ
WR wherein R,, and R,, are Independently of each other hydrogen or
R' n 11

halogen and n =1 or 2; and
R; and R, are independently of each other hydrogen or halogen.

2. A compound of formula | according to claim 1 wherein
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R, is CFy;

R; is C;-C,alkyl, C,-Cshaloalkyl or C,-C,alkoxy-C,-Csalkyl ;

Ry is hydrogen or fluoro;

Qis Q1;

R, is C4-C,qbicycdloalkyl unsubstituted or substituted by methyl, ethyl or CF,;
Ca-Cobicycloalkenyl unsubstituted or substituted by methyl, ethyl or CF,;
Ce-Cyobicycloalkadlenyl unsubstituted or substituted by methyl, ethyl or CF,; a group of the
form

R' -
Y\r wherein R,, R; and R, are independently of each other C,-C,alkyl or
R, Ry
C,-C;haloalkyl; and
R, and R, are independently of each other hydrogen, chloro or fluoro.

3. A compound of formula | according to claim 2 wherein
R, is a group of the form

R,
n wherein R;, R, and R, are independently of each other C,-Cjalkyl or
C,-C;haloalkyl.

4. A compound of formula | according to claim 1 wherein

R, is CF,;

R; is C,-Csalkyl, C,-C;haloalkyl or C,-C,alkoxy-C,-C,alkyl;

R, Is hydrogen or fluoro;

Qis Q2, Q3 or Q4;

R, is C4-C,gbicycloalkyl unsubstituted or substituted by methyl, ethyl or CF,;
Cy-Cobicycloalkenyl unsubstituted or substituted by methyl, ethyl or CF;;
C,-Ccbicycloalkadienyl unsubstituted or substituted by methyl, ethyl or CF,; a group of the
form
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Ry
YT wherein R;, Ry and R; are independently of each other C,-Cjalkyl or
R, Ry

C,-C;haloalkyl; and
Rs; and R, are independently of each other hydrogen, chloro or fluoro.

5. A compound of formula | according to claim 4 wherein
Qis Q2.

6. A compound of formula | according to claim 1 selected from
1-methyl-4-trifluoromethyl-1H-pyrrole-3-carboxylic acid [2-(1,3-dimethylbutyl)phenyljamide;
1-methoxymethyl-4-trifluoromethyl-1H-pyrrole-3-carboxylic acid [2-(1,3-
dimethylbutyl)phenyl]amide;

1-methyl-2-fluoro-4-trifiuoromethyl-1H-pyrrole-3-carboxylic acid [2-(1,3-
dimethylbutyl)phenyl]amide;
1-methoxymethyl-2-fluoro-4-trifluoromethyl-1H-pyrrole-3-carboxylic acid [2-(1.3-
dimethylbutyl)phenyl]amide.

7. A process for the preparation of compounds of formula | which comprises reacting the
srting materials according to the sheme

CF, OOH CF, OCH H,N’Q CF, _Q
BN v _rr™
E: R, Ii‘ R, base/ soivant E} R,

8. A compeosition for controlling microorganisms and preventing attack and infestation of
plants, whereln the active ingredient is a compound as claimed in claim 1 together with a

suitable camier.
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9. Use of a compound of formula | according to claim 1 for protecting plants against
infestation by phytopathogenic microorganisms.

10. A mathod of controlling or preventing infestation of cultivated plants by phytopathogenic
microorganisms by application of a compound of formula | as claimed in claim 1 to planis, to

parts thereof or the locus thereof.
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