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Anexos:

Comprobante de pago de la tasa de presentacién de la solicitud por 400.000.00.

Comprobante de pago por reivindicacién de prioridad.

Documento que acredita la existencia y represantacién legal cuando el solicitante sea persona jurldica.
Poderes, i fuere el caso.

Documento de cesién del inventor al solicitante ¢ a su causante.

Declaraclones.

Copia de Ia sollcitud internacional. (Resumen, descripcion, reivindicaclones, dibujos)

Traducclén de la solicltud intemacional al castsllano. (Resumen, descripcion, relvindicaciones, dibujos)
Copia del examen preliminar efectuado por la IPEA.

Traduccion del examen preliminar efectuado por Ia IPEA.

De ser al caso, copla del contrato de acceso.

De ser ol caso, documento que acredite la licencla o autorizacién de uso de conocimientos tradiclonales de
las comunidades indigenas.

Da ser el caso, certificado de depdsito del material biolégico.

Arte final 12x12

De ser el caso, Informacion asobre otras solictudes de patente o titulos obtenidos en el exiranjero por el

mismo tiular o su causante, relacionadas parcial o tolaimente con la invencién de esta solicitud.
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FYRROLCARBOXYAMYDES AND PYRROLCARBOTHIOAMIDES AND THEIR AGROCEEMICAL UBESB

[he present lnvantlon relates to novel pyrrolecarboxylic acid amides and pyrrolpcarbothlolc
1cid amides which have microbicidal activity, in particular fungleidal activity. The mvanhon
1iso relates to the preparation of these substances, to agrochemical composmons whlch
somprise at least one of the novel compounds as active Ingredient, to the praparanon of the
sompositions mentioned and to the use of the active ingredients or compositions in
agriculture and horticulture for controlling or preventing infestation of plants by

Jhytopathogenic microorganisms, preferably fungi.

The 3-pymrolecarboxylic acid amides and 3-pynolecarbothiolc acid amides of the present

invention have the general fonnulaﬂ_z‘

wherein

X Is oxygen or sulfur;

R, is CFs, CFz;H or CFH;;

Rz Is C,-Csalkyl, Cy-Cshaloalkyl, C-Csalkoxy-C,-Csalkyl or Ci-Cshaloalkoxy-C-Cralkyl;

Rs is hydrogen, methyl, CF; or fluoro;

| R R,
Ry Ry R, Tt Ry
@ . S8, [ N wy., {5 @
R} 4 R, - Ry

R, is C¢-Ci4bicycioalkyl unsubstituted or substituted by methyl, ethyl or CF;
Cs-Chsbicycloalkenyl unsubstituted or substituted by methyl, ethyt or CFs;
CsC14bicycloalkadienyl unsubstituted or substituted by methyl, ethyl or CF3; or a group of

the form
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R )
YY wherein Ry, Rg and Ry are independently of each other C,-Cialkyl or
Ry

C-Cshaloalkyl; or a group

10

R,, whereln Ry and Ry, are Independently of each other hydrogen or

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 | exhibit improved
biological properties which render them more suitable for the practical use in agricuiture 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 dlastereomers, as well as to all possible mixtures of lsomers, e.g. mixtures

of diastereomers, racemates or mixture of mcemates.

Whthin the present specification alkyl denotes methyl, ethyl, n-propyl and Isopropyl. Non-
branched aikyl 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 flu ro, '
chloro, bromo or iodo. Fluoro, chloro or bromo are prefemed meanings. Halogen as part of
other radicals such as haloalkyl, haloalkoxy, etc. is understood in an analogous way.

Blcycloalkyl 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, bicycio[4.2.2]decane,

bicyclo[4.3.2]undecane, adamantane and the like.
Bicycloalkenyl is bicyclo[2.1.1]hex-4-ene, bicycio[2.2.1]hept-2-ane, bicyclo[2.2.2]oct-2-ene

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

One specific subgroup of the compounds of formuia | is the group wherein X Is oxygen.
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-3-
Anvther specific subgroup of the compounds of formula | is the group wherein X is sulfur.

Preferred subgroups of compounds of formula | are those wherein
X is oxygen; or

X is sulfur; or

R, is CFy; of

Ry Is CFH; or

Ry Is CFHy; or

R; is Cy-Caalkyl; or

R; is Cy-Cshaloalkyl; or

R; is Cy-Caalkoxy-C-Caalkyl; or
Rz Is C1-Cshaloalkoxy-C,-Csalkyl; or

Rg Is C-Caalkyl or C,-Cshaloalkyl; or

Rz Is C+-Caalkyl, Cy-Cshaloalkyl or Cy-Csealkoxy-C-Cyalkyl; or

R; is methyl or CH,OCHg; or

Rz Is methyl; or .

R, Is hydrogen; or

Ry is methyl; or

Rs is CF3; or

R; is fluoro; or

R; fs hydrogen or fluoro; or

Qlis Q1 or

Qls Q2, Q3 or Q4; or

Qis Q2; or

Qis Q3; or

Qlis Q4; or

R, Is Cs-Cobicycioalkyl unsubstituted or substituted by methyl, ethyl or CF,; or
Cs-Croblcycloalkenyl unsubstituted or substituted by methyl, ethyl or CF3; or
C¢Crobicycloalkadienyl unsubstituted or substituted by methyl, ethyl or CF5; or
a group of the form

Ry
Y\E wherein Ry, Ry and R, aie independently of each other Cy-Csalky! or
R?
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C,-Cshaloalkyl; or a group

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

halogen and n = .1 or2; or

R, is Cg-Cyobicycloalkyl unsubstituted or substituted by methyl, ethyl or CF;,
CeCyobicycloalkenyl unsubstituted or substituted by methyl, ethyl or CFs ,
Cy-Ciobicycioalkadienyl unsubstituted or substituted by methyi, ethyt or CF; , or

a group of the form

Ry
n * wherein Ry, Re and R, are Independently of each other Cy-Csalkyl or

C-Cshaloalkyl; and
Rs and R, are Independently of each other hydrogen, chioro, bromo or fiuoro; or
Rs and R, are independently of each other hydrogen, chioro or fluoro; or

Rs is hydrogen and R, is chioro or fluoro.

Further preferred subgroups are those wherein
a) X Is oxygen; -

R, Is CFy;

Rq is Cy-Cralkyl or C-Caalkoxy-Cy-Caalkyt;

R; is hydrogen or fluoro;

Qls Q1;
R, is C¢-Cyobicycloalkyl unsubstituted or substituted by methyl, ethyl or CF3; or

Ce-Crobicycloalkenyl unsubstituted or substituted by methyl, ethyl or CFs; or
Cs-Cyoblcycloalkadienyl unsubstituted or substituted by methyl, ethyl or CF5; or
a group of the form

YIH' wherein Ry, Rg and R, are independently of each other C;-Caalkyl or
R,

Ci-Cshaloalkyl; or a group
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R

10
%H“ wherein Ry and Ry, are independently of each other hydrogen or
C -

halogen and n =1 or 2; and

Rs and Rg are independently of each other hydrogen, fluoro, chloro or bromo; or
b) X is oxygen;

Ry is CFs;

R is C,-Cyalkyl or C-Czhaloalkyl;

Ry ia hydrogen or fluoro;

Qis Q2, Q3 or Q4; -

R, is Cs-Cyobicycloalkyl unsubstituted or substituted by methyl, ethyl or CF;; or
Ce-Ciobicycloalkenyl unsubstituted or substituted by methyl, ethyl or CF;; or
Ce-Ciobicycloalkadienyl unsubstituted or substituted by methyl, ethyl or CF,; or
a group of the form

E »
n whereln R;, Rg 2nd R, are Independently of each other Cy-Caalkyl or
7

Cy-Cshaloalkyl; or a group

10

R,, wherein R, and R, are Independently of each other hydrogen or
CHo)n

halogen and n = 1 or 2; and

Rs and Ry are independently of each other hydrogen, fluoro, chioro or bromo; and among
this subgroup Q = Q2 is preferred; or

ab) X is oxygen;

R; is CF;; K

R is methyl or CH;OCHa;

Ry Is hydrogen or fluoro;

Qis Q1;

R Is a group of the form
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Ry
n wherein R;, Rg and R, are independently of each other C,-Caalkyl or

v Ci-Cshaloalkyl; and LR
Rs and R, are independently of each other hydrogen, fluoro, chloro or bromo; or
c) X Is oxygen;
Ry Is CF;;
Ry is methyl;
Rj is hydrogen or fluoro;
Qlis Q1;
R, is a group of the form .

Ry
\:\r wherein Ry, Rg and R, are independently of each other CF,, methyl or
Fy

ethyl, preferably methyi; and .
Rs and Ry are indspendently of each other'hydmgen, fluoro or chioro; or
d) X Is oxygen;

R, Is CFg;

Rq is methyl;

R, Is hydrogen;

Qis Qt;

R, Is a group of the form

Ry
n wherein Ry, Ry and R; are independently of each other methyl or ethyl,

preferably methyl; and

Rs and R, are independently of each other hydrogen, fluoro or chioro; or
a) X is oxygen;

R is CF3;

R; is methyl;

R; is fluoro;

Qis Q1;

R, Is a group of the form
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Ry
h wherein Ry, Rs and R; are independently of each other methy! or ethyl,
Ry

preferably methyl; and )
Rs and Rg are independently of each other hydrogen, fluoro or chloro.

Other preferred subgroups are those wherein

f) X is sulfur;

R, is CF3;

Ry is C-Cyalkyl or C,-Cshaloalkyt;

R; is hydrogen or fluoro; .

Qis Q1;

R, is C¢-Ciobicycloalkyl unsubstituted or substituted by meihyl. ethyl or CF;; or
Cys-Cyoblcycloalkenyl unsubstituted or substituted by methyl, ethyl or CFs; or
Ceg-Ciobicycloalkadienyl 'unsubstituted or substituted by methyl, ethyl or CFy; or

»

a group of the form

Ry
Y\g wherein R;, Ry and R, are independently of each other C,-Cpalkyi or
R,

Ci-Cshaloalkyl; or a group

10
R,, wherein Ry and Ry, are independently of each other hydrogen or

CHo)a

halogen and n = 1 or 2; and

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

R, Is CFs;

Rz is C,-Caalkyl or C,-Cshaloalkyl;

Rs is hydrogen or fluoro;

Qis Q2, Q3 or Q4;

R, is C¢-Cyobicycloalkyl unsubstituted or substituted by methyl, ethyl or CF3; or
CeCoblcycloalkenyl unsubstituted or substituted by methyl, ethyl or CFs; or
C¢-C1obicycloalkadienyl unsubstituted or substituted by methyl, ethyl or CFs; or
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a group of the form

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

C-Cshaloalkyl; or a group
10
R,, wherein Ry, and R, are independently of each other hydrogen or
CHa)y

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

Other subgroups of compounds of formula ) are those wherein

h) X is oxygen or sulfur;

R, is CFs;

Rq is C1-Caalkyl, Cy-Gshaloalkyl or C;-Calkoxy-Cy-Cralkyl ;

Rs Is hydrogen or fluoro;

Qis Q1; .

R, Is G-Ciobloycloaliyl unsubstituted or substituted by methyl, ethyl or CF;
CeCiobicycloalkenyl unsubstituted or substituted by methyl, ethyl or CFy;
CsCiobicycloalkadienyt unsubstituted or substituted by methyl, ethyl or CF,; a group of the

form

Ry ' '
wherein R;, Rs and R, are Independently of each other C,-Csalkyl or
H,—Fy

il 4

Cy-Cshaloalkyl; and

Rs and Ry are independently of each other hydrogen, chloro or fluoro; or
i) X is oxygen or sulfur;

R, iS_CF;:

R; Is C-Cialkyl, C4-Cshaloalkyl or C,-Csalkoxy-Ci-Caalkyl ;

Ry is hydrogen or fluoro,

Qis Qt;

R, is a group of the form
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R, .
W wherein Ry, Ry and R, are independently of each other C,-Cyalkyl or
R, Ry

Ci-Cshaloalkyl; and

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

j) X Is oxygen or sulfur;

Ry Is CFy;

R; is C1-Ceailkyl, C;-Cshaloalkyl or C,-Csalkoxy-Cy-Csalkyl;

Rs is hydrogen or fluoro;

Qis Q2, Q3 or Q4;

R4 is Cg-Cyobicycloalky! l_msubsﬂtutéd or substituted by methyl, ethyl or CFy;
C#Choblcycloaikenyl unsubstituted or substituted by methyl, ethyl or CFs;
Cg-Ciobicycloalkadienyl unsubstituted or substituted by methyl, ethyl or CF;; a group of the

form

nn' wherein Ry, Ry and R are independently of each other C-Czalkyl or

Ci-Cshaloalkyl; and

Rs and R are independently of each other hydrogen, chloro or fluoro; or
k) X is oxygen or sulfur;

R, is CFg; .

Rz is Cy-Cyalkyl, C4-Cshaloalkyl or Cy-Csalkoxy-Ci-Caalkyl;

Rs is hydrogen or fluoro;

Qls Q2;
R4 is Cg-Cyoblcycloalkyl unsubstituted or substituted by methyl, ethyl or CF;

- Cs-Ciobicycloalkenyl unsubstituted or substituted by methyl, ethyl or CFs;
Ce-Crobicycloalkadienyl unsubstituted or substituted by methyl, ethyl or CF;; & group of the

form

R,
\{Y wherein R;, Rs and Ry are independently of each other C,-Csalkyi or
Ry

Ci-Cshaloalkyl; and
Rs and R, are independently of each other hydrogen, chioro or fiuoro; or
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I) X Is oxygen or sulfur,
R, is CHaF or CF2H;
Rz is Cy-Caalkyl, Ci-Cshaloalkyl or Cy-Cialkoxy-C4-Caalkyl;
Rj is hydrogen or fluoro;
QisQ1;

R, Is C¢-Ciobicycioalkyl unsubstituted or substituted by methyl, ethyl or CFs;
Cs-Ciobicycloalkenyl unsubstituted or substituted by methyl, ethyl or CF3;
Cs-Cobicycloalkadienyl unsubstituted or substituted by methyl, ethyl or CF5; a group of the

form

Ry
. YT wherein R,, Rs and R, are independently of each other C,-Csalkyt or
R-' .

Cy-Csheloalkyl; and

Rs and Rg are Independently of each other hydrogen, chloro or fluoro; or
m) X Is oxygen;

R, Is CH.F or CFgH;

Rz is methyl or CH;OCH,;

R is hydrogen or fluoro;

Qis Q1;

R, Is a group of the form

A :
n wherein R;, R and Rs are independently of each other C4-Caalkyl or

C,-Cshaloalkyl; and

Rs and Ry are independently of each other hydrogen, chloro or fluoro; or

n) X is oxygen or sulfur.:

Ry is CH,F or CFaH;

Re Is C,-Cealkyl, Cy-Cshaloalky! or Cy-Coalkoxy-Cy-Cralkyl,

Rs is hydrogen or fluoro;

Qis Q2, Q3 or Q4;

R, is Ce-Ciobicycloalkyl unsubstituted or substituted by methyl, ethyl or CFs;
Ce-Ciobicycloalkenyl unsubstituted or substituted by methyl, ethyl or CF;;
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Cy-Crobicycloalkadienyl unsubstituted or substituted by methyl, ethyl or CFs; a group of the

form

Ry
r\r wherein Ry, Ry and R, are independently of each other C,-Csalkyl or
R, ;

C;-Cshaloalkyl; and

Rs and Ry are independently of each other hydrogen, chioro or fluoro; or
0} X is oxygen; :

R, is CHaF or CF3H;

Rz Is methyl or CH;OCHg;

R, is hydrogsn or fluoro;
QisQ2, Q3 or Q4;
R, s a group of the form

Ry
r\r wherein R;, R; and R; are Independently of each other C,-Caalkyl or
Ry : '

C;-Gshaloalkyl; and
Rs and Ry are independently of each other hydrogen, chioro or fiuoro.

Preferred individual compounds are :
1-methyi-4-trifluoromethyl-1H-pyrrole-3-carboxylic acld [2(1,3-dimethylbutyl)phenyf)amide;
1-methoxymethyl-4-trifluoromethyl-1H-pyrrole-3-carboxylic acld [2-(1,3-
dimethylbutyl)phenyljamide;

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

dimethylbutyl)phenyl]amide;
1-methyl-4-trifluoromethyl-1 H-pyrrola-3-carbothioic acid [2-(1,3-dimethythutyl)phenyl] amide.

The compounds according to formula | wherein X is oxygen may be prepared according to
the following reaction Schema 1A.
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Schemso 1A
R, H R, ) H R ; Q
| ||  chiorination J| ] v NH~
— i }
EI' R, N g, base/ solvent A,
i i I (X=0)

The compounds of the formula | wherein X is oxygen may also be prepared from the
cormresponding esters according to reaction Scheme 1B.

Scheme 1B
" MO-alkyl, HO-alkyi
R, THF A
OR (M = Ui, Na, K) s "
i
E:. R, H.NIQ x. R,
v
v 0C-refhx | 1 (x=0)
A= C,-Cyalkyl / t =15 min. - 24 hours
SiR," (R’ = C,-C-ay))

A further method for the synthesis of compounds of the formula 1 Is outlined In Scheme 1C.
Scheme 1C

CHF, _
1) chlorlnatlon I l NH
-

2) H,N-o/base DAST or8F, . N 1x=0
-20°Cto AT R, R=CH}
CH,Cl, or CHCI,

The synthesls of the pyrrole carboxylic acids of formula Il wherein R; is not hydrogen may
be conducted according to Scheme 2A.
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Schems 2A
R, OH R, ' OH
] 1) 2-3 equl. LDA
-78°C /THF | |
N H H.rea > N" 'R
| 2) Ay -reagent I 3
Ry Ry

Fe-magants : I9= N-fluoro-bls(phenytsulfonyl)amine, N-tiuoro-N-methyl-toluene-4-sulfonamide,
2-fluoro-3,3-dimethyl-2,3-dihydro-1,2-benzisothlazole-1, 1-dioxide,
1-fluoro-sym.-collidinlumtetrafivoroborate

M®= Mel, MeBr, DMS (dimethylsuifate)
cb- NCS, Cl,, hexachloroethane
LDA = lithilumdilsopropylamide

The synthesls of the pyrrole carboxylic acids of formula 1l whersin Ry = H is described in
WO-00/09482.

Altematively the pyrrole carboxylic acid fluorides wherein R; is fluoro may be obtained as
outlined in Scheme 2B.

Scheme 2B
R, OOH 4y 23equi.LDA/78C P H
| 2)NCSorClorciccel, I |
N — cl

P4

A

KF / sulfolane A F
100-250°C 1
- l | — I
N i

The synthesis of the pynole carboxylic acids Il may also be conducted according to the

Schemes 2C or 2D.
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Scheme 2C
R H R
qOOH 1)rosmcthm 7\ oHO R
l__+ N
2) NaH /Ryl '!‘- F'i.
FI F OH
1)GﬁGIDMF
| % . Y,
—so5 oAST/ GG, u vcn,=H (2 g
2) NaBH, / THF 20°Cto AT R=CH,F) |!;I Ry

Sreeng |

LIAIH(O-t-butyl)y
-78°- -30°C
THF or haxane

OH LODR o OOR
1) CI Cl / DMF
s S D 5

DAST or SF, H R ' M OH
ki ' Wi &

D ————— e S —

N I (Ry=H
v |
I. lg?‘-:HHF.J R, R=CHF)

The amine Intermediates NHy-Q of formula IV may be prepared according to the following
reactions as outlined in Scheme 3.
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Scheme 3
Route a)
strong base
. -100t0 -110 *C
W-NH-CHO + a katon IX = WY-NH-CHO
solvent .
00 (xn
acid / solvent .
NaOH or KOH HeN-WY and/or H,N-Q ™
in alcohol Pd or Pt on charcoal/
) H, / solvent

wherein Q, Ry, Ry, R, . Ry, Ry, Ry, Ry, and n are as dascribed for the compounds of formula |,
Hal is Br or I; strong base Is n-Bul), sec.-BuLl, tert.-Bull, PhLi; and

whereln

Ry
Wis w1), W S w2, R (Ws) or . (W4)
Hal Hal Hal Hal
o g “'Jl D S
R R, Ry

(Xg) ~ Mm=2-1 ' cH,),,
(WY1b), (WY1c) .
.Ma.Et cry) O
{(WY1a)
Ry
. S/ (WY2c) ,
52’ L W SN 5’2%»;
H.Me,Et,CF.

) Ry R (e,

(WY2a)
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Rl
" Rio
(I,-::Me.Et.CF,) ~ HO R, HO R,
R, Ry
RE) R v R H(WYM).
10
H "HMeELCF) H ! HO I R, -

(WY4a)

(CHy),
and n+m=2-10 '
or
Route b)
solvent(ether, THF) Pd/C, H,,
N-T XV ———
l;m * (Grignard) 0°C to reflux — %NI;WY acld in alcohot HN-Q (V)
acid,
1solvem Pd/C, H,, acid
Aﬂ
HN-TG
(xv)
wherein

Ry T Ry Ryy o Ry Ry
Tis Q T, _ (T2) , e (T3) or 7 (T4)
o °§ Qﬁ/‘ Zo
R, Ry R, Ry
R .

1
R, CH,MgHal
XV is R'>—CHzM9Hﬂ or e 503,,

(XVb) (XVc)
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TG is

_ R—==— M R By R;
Ryy N?H" i ; R C Ry
Hz)n CHz)n (Ta4c) Hi)n

. (TG20) . . (Ta3c)

(TG1c)
and wherein isomeric mixtures are possible at tha double bond

or

Route c)
strong base SOCI, or POC),
NOW + aketone 2N . No Wy — — > NO,TG
o) g  "105°C ) il (vin)
Raney-Ni /H,
— HNQ (V)
alcoho)
50-200 bar/
50-150°C

Specific amines of the formula IV can be prepared as follows:

-~ The amines HpN-Q of formula IV, wherein Q = Q1 as defined in formula | and R is
bicycloalkyl, bicycloalkenyl or bicycloalkadieny! and Rs and Rg are hydrogen may be
obtained according to Scheme 3A (Route a).
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Scheme 3A
2-3 equi. n-Bul! or sec-BuLi or
other strong bases
; -100 0 -110°C L
NHCHO THFhexane :
¢ .
Br n
oa) H,Me,CF,) (Xia)
0 Xa
n=1-3,m=2
|
* P‘TSOH. HCI. H'SO‘. N
NaOH or KOH NH, HyPO, Hy
in alcohols In In CH,CL,, benzan:.._ n
toluene, hexane, THF
HO HMe.CF) H,Me,CF,)
Vi v
Pd or Pt on charcoal NH,
/Hy I (IVa)
—_——-
THF, alcohols H {H.Me,CF)

(exc/endo-isomers for n = 1,2 or 3)

For the synthesis of 2-bicyclo[2.2.1]hept-2-yl phenylamine and other bicyclosystems see for
example EP-118044.

According to Scheme 3A the following compounds are also available :

NH,
o
starting the
% (vey By eteringtre e Y ﬁ' -
! R,  3Awhn Yo o

(CHy),

wherein Rs and R; are hydrogen and R,, Ry, Ry and n are as defined for formula 1.
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-- The amines- H:N-Q wherein Q is Q1 and R, is a group of the form YT“. '
' R,

Rs and Rg are h;'rdrogen and Ry, Ry and R, are as defined for formula | may be obtained
according to Scheme 3B (Route b).

Scheme 38
Ry
NH, o )—CH!MgHaI (excess) NH,
R
@‘( e — L ow
Ry THF or ether, 0"C-refhx Ry Ry
(XlIb)
e N Pd,Pt on charcoal / Hy
—— \ -
CH,Cl,, benzene, . solvent(THF alcohols)
toluens,haxane, R 0°C - reflux
THF Xiv Ts
+ other double
bound isomers

{other synthesas of ortho-alkylsubstituted anilines are also described in EP-824099)

or In a one step hydrogenation of the OH-group of compounds of formula VI

Pd on charcoal / Hy/ H,80,
(V1) - Vb
alcohols

-~ Ancther synthesis of the amine Intermediates is outlined in Scheme 3C (Route c).

Scheme 3C
Hy

for compounds of formula Vb1
Hl

CF,

wherein R, is CFs, Rs and R are hydrogen and R, and R, are as defined for formula |
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1) Strong base H .
THF /-105°C
Br - R,
2) CFy-6-CH,CHR,R, Fy
(Xin 'No, IXb1 NO, Vila
strong base: n-Bulli, sec-Bull, tert-Bull,
PhLi or others
Hl
s°°'= or POC, Ha-Ni/H,
> Ry
meathanol CF,
NH, IVb1
0°C- reflux
1z mlxtura 150 bar / 100°C

Using the reaction sequence outlined in Scheme 3C the compounds of formula IVe2
" wherein Rs and R, are hydrogen, R, is CFs, n=1 and Ry and R,, are as defined for formula |
are also avallable

- The synthesis of the amines IV wherein Q Is Q2, Q3 or Q4, R; and R, are hydrogen and

R. Is bicycloalkyl, bicycloalkenyl, bicycloalkadienyl or a group of the form n

and wherein R;, R; and R, are as defined for formula | may be obtained according to
scheme 3A) or 3B) starting from the following corresponding thienyl derivatives
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/ N S
— or — or \ / or

oHonH. g OHCNH Br OHCNH Br

N S

7
_ or — o or \ / o 7
HyN ° H,N H,N
Ay Ry P
(protected aminothiophenss)

s
A 2 O B
BOCNH O  BocNH O  BocnH o

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

Y e

and reacting either with the ketone EXa or IXb
R, &

or the Grignard-reagent XVb R>—c|-wg|-|.| {Xvi)
R

The preeent Invention also relatas to novel ketones of formula IX.

The carbothlolc acid amides of formula 1, whersin X=S may be obtained from the
compounds of formula | wherein X=0 according to Scheme 4.

Scheme 4
1)Lawesson-Reagent or P, S, .
b NH" @ 2)Dioxane or THF or toluelna Ry ] NH”
I __0° - reflux \
N R
o 5" o

R 1 =0
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The following phenylamine derivatives of formula IV are new and part of the invention :
2-bicyclo[2.2.2Joct-2-yl-phenylamine;
2-bicyclo[2.2.2]oct-2-en-2-yl-phenylamine;
2-bicyclof2.2.2]octa-2,5-dien-2-yHphenylamine;
2-(2-aminophenyl)-1,1,1-trifluoromethyl-4-methyl-pentan-2-ol;
2-(2-aminophenyl)-1-cyclopropyl-propan-2-ol;
2-(2-aminophenyl)-1-cyclopropyl-butan-2-ol;
2-{3-methyl-1-trifluoromethyl-but-1-enyl)-phenylamine;
2-(3-methyi-1 -triﬂuoromethyl-butyl)phenylamln.e;
2-(2-cyclopropyl-1-methyl-ethyl)phenylamine; and
2-{1-cyclopropylmethyl-propyl)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 bacterfa and viruses.
The compounds of formula | can be used in the agricultural sector and related fialds of use
as active ingredients for controlling plant pests. The novel compounds are distingulshed by
excellent activity at low rates of application, by being well tolerated by piants and by being
environmentally safe. They have very useful curative, preventive and systemic properties
and are used for protecting humerous cuitivated 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, 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 micro-
organisms.
it Is also possible to use compounds of formula | as dressing agents for the treatment of
plant propagation material, In particular of seeds (frvit, 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 imperfecti (e.g. Bobtrytls, Pyricularia, Helminthosporium, Fusarium,
Septoria, Cercospora and Altemnaria) and Basidiomycetes (e.g. Rhizoctonia, Hemileia,
Puccinia). Additionally, they are also effective against the Ascomycetes classes (e.g. Ven-
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turia and Erysiphe, Podosphaera, Monilinia, 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 bacteria and viruses (e.g. against Xanthomonas spp,
Pseudomonas spp, Eiwinia amylovora as well as against the tobacco mosalc 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, chermies, strawberries, raspberries and blackberries); leguminous
plants (beans, lentils, peas, soybean's); oll plants (rape, mustard, poppy, ofives, sunflowers,
coconut, castor oll plants, cocoa beans, groundnuts); cucumber plants (pumpkins, cucum-
bers, melons); fibre plants (cotton, flax, hemp, Jute); citrus frult (oranges, lemons, grapefruit,
mandarins); vegetables (spinach, lettuce, asparagus, cabbages, carrots, onions, tomatoes,
potatoes, paprika); lauraceae (avocado, cinnamomum, camphor) or plants such as tobacco,
nuts, coifee, 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 conve-
niently formulated In known manner to emulsifiable concentrates, coatable pastes, directly
sprayable or dilutable solutions, dilute emuisions, 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, scatter-
ing, coating or pouring, are chosen in accordance with the intended objectives and the pre-
vailing circumstances. The compositions may also contain further adjuvants such as
stabllizers, antifoams, viscosity reguiators, binders or tackifiers as well as fertiiizers,
micronutrient donors or other formulations for obtaining special eflects.

Suitable carriers and adjuvants can be solid or liquld and are substances useful in formula-
tion technology, e.g. natural or regenerated mineral substances, solvents, dispersants,
wetting egents, tackifiers, thickeners, binders or fertilizers. Such caniers ere for example

described in WO 97/33890.
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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 herbici-
da:i as well as insecticides, fungicides, bacta.riddes. nematicidea, molluscicides or mixtures
of saveral 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
unexpected synergistic activities.

Mixing components which are particularly preferred are azoles such as azaconazole,
bitertanol, propiconazole, dfl'enooonazole, diniconazole, cyproconazole, epoxiconazole,
fluguinconazole, flusilazole, flutriafol, hexaconazole, imazalil, imibenconazole, ipconazole,

- tebuconazole, tetraconazole, fenbuconazole, metconazole, myclobutanll, perfurazoate,
pencaonazole, 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,
fenpropidin, fenpropimorph, spiroxamin or fridemorph; anilinopyrimidines such as cyprodinil,
pyrimethanil or mepanipyrim; pyrroles such as fanpicionll or fludioxonil; phenylamides such
as benalaxyl, furalaxyl, metalaxyl, R-metalaxyl, ofurace or oxadixyl; benzimidazoles such as
benomyl, carbendazim, debacarb, fuberidazole or thiabendazole; dicarboximides such as
chiozolinate, 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-128, methyl 2-{(2-trifluoromethyl}-pyrid-6-yloxymethyl}-3-
methoxyacrylate or 2-[a{[(a-methyl-3-trifluocromethyl-benzyl)imino}-oxy}-o-tolyl}-glyoxyiic
acld-methylester-O-methyloxime (trifloxystrobin); dithiocarbamates such as ferbam,
mancozeb, maneb, metiram, propineb, thiram, zineb or ziram; N-halomethytthio-
dicarboximides such as captafol, captan, dichlofluanid, fluoromide, folpet or tolyfluanid;
coppar compounds such as Bordeaux mixture, copper hydroxide, copper oxychloride,
copper sulfate, cuprous oxide, mancopper or oxine-copper; hitrophenol 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,



220

WO 02/38542 PCT/EP01/12830

-5 .

chinomethionat, chloroneb, chiorothalonil, cymoxanil, dichlone, diclomezine, dicloran,
diethofencarb, dimethomorph, dithianon, etridiazole, famoxadone, fenamidone, fentin,
ferimzone, fluazinam, flusuifamide, fenhexamid, fosetyl-aluminium, hymexazol, kasuga- ;
mycin, methasulfocarb, pencycuron, phthalide, polyoxins, probenazols, propamocarb, .
pyroquilon, quinoxyfen, quintozene, sulfur, triazoxikie, tricyclazole, tiforine, 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-methyi-2-oxopropyl)-4-methylbenzamide (RH-7281),
N-allyl-4,5-dimethyl-2-trimethylsilylthiophene-3-carboxamide (MON 85500), 4-chloro-4-
cyano-N,N-dimethyl-5-p-tolylimidazole-1-sulfon-amide (IKF-916), N-{1-cyano-1,2-dimethyl-
propyl)-2-(2,4-dichlorophenoxy)-propionamide (AC 382042), or iprovalicarb (SZX 722),

A preferred method of apﬁlylng a compound of formula |, or an agrochemical composition
which contains at least one of sald compounds, is foliar application. The fraquency of
application and the rate of application will depend on the risk of infestation by the cormre-
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 soil, e.g. in granular
form (soll application). In crops of water rice such gmnulates can be applied to the flooded
rice field. The compounds of formula | may aiso be applied {0 seeds (coating) by impregna-
ting the seeds or tubers elther with a liquid formulation of the fungicide or coating them with

a solid formulation.

Tlhie formulation, l.e. the compositions contalning the compound of formula | and, if desired,
a solid or liquid adjuvant, are prepared In known mannsr, typically by intimately mixing
and/or grinding the compound with extanders, 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 welght, 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 nomally from 5 g to 2 kg of active ingredient (a.l.)
per hectare (ha), preferably from 10 g to 1 kg a.i/ha, most preferably from 20 gto 600 g
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a.i/ha. When used as seed drenching agent, convenient dosages are from 10 mg to 1 g of
active substence per kg of seeds.

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

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

m.p.= melting point; b.p.= bolling point. "NMR* means nuciear magnetic resonance
spectrum. MS stands for mass spectrum. *%" is percent by welight, uniess comesponding
concentrations are indicated In other units.

Example 1
2-Fluoro-1-methy4-trifluoromethyl-t H-pyrrole-3-carboxylic acid

COOH

CF,. /
A

A solution of 1.25g (11mmol) lithlumdiisopropylamide (LDA) & 85% in 20ml absolute THF Is
dropwise added to a solution of 1.0g (5.2mmol) 1-methyl-4-trifluormethyl-1H-pyrrole-3-
carbaxylic 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{phenylsulfonyl)amine in 20ml 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 18
hours, thereby slowly warming up to room temperature. Then the solvent is removed in a
water jet vacuum and the residue Is solved In water. After addition of 1N hydrochloric acid
(pH = 1) ethylacsetate Is added and ﬁe organic phase extracted twice with additional water.
After separation of the organic phase, drying over sodium sulfate and evaporation of the
solvent in & water jet vacuumn the raw material Is obtainad. The crude product Is purified by
column chromatography over silica-gel (eluant : hexana/ethylacetate = 1:1). Yield : 0.65g
2-Fluoro-1-methyi-4-trifluoromethyl-1H-pyrrole-3-carboxylic acid in the form of white crystals;
m.p. : 180-191°C,
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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.

Example 2
1-Methyl-4-trifluoromethyl-1 H-pyrrole-3-carboxyilic acidf2-(1,3-dimethylbutyi)phenyllamide

CF,. lnl -
NH
N H,C [cmpd. 1.1)
CH,
Hy :
_ CH,

A solution of 0.5g (2.6mmol) 1-methyl-4-trifuoromethylpymrole-3-carboxylic acid and 0.37g
(2.85mmol) oxalylchloride In 20ml methylene chiloride 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-dimeﬂ1ylbutyl)phenylami|:|e. 0.33g
(3.4mmol) triethylamine and 15mi 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 sodlum sulfate. After svaporation of the solvent in
a water Jet vacuum, the obtalned residue is purified by column chromatography over &llica-
gel (eluant: hexane/ethylacetate = 3:1). Yield: 0.45¢g 1-Methyi-4-tiifluoromethyl-1H-pymrole-3-
carboxylic acid[2-(1,3-dimethyibutyl)phenyl]lamide in the form of brownish crystals; m.p. :

83-85°C.

Example 3
1-Methyl-4-trifluoromethyl-1H-pyrole-3-carbothiolc acidf2-(1,3-dimethyibutyi)phenylfjamide

| | NH
N H, [empd. 6.1]
&,
H,C
CH,
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In a sulfonation flask a mixture of 0.6 g 1-Methyl-4-tifluoromethyl-1H-pyrrole-3-carboxylic
acid[2-(1,3-dimethylbutyi)phenyllamide, 0.45 g P»Ss and 30 mi dioxane is heated at 70-
75°C for 3 hours. After filtration, the solvent Is rembved in a water jet vacuum and the
residue taken up in ethylacetate. The organic phase is washed twice with water and
ethylacetate Is removed 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-Methy}-
4-trifluoromethyi-1H-pymrole-3-carbothiolc acid{2-{1,3-dimethylbutyl)phenyljamide in the form
of a reddish resin ("H-NMR).

Example 4 (amine intermediate)
2-(2-cyclopropyi-1-methyi-ethyl)phenylamine

Hz .

% [cmpd. 7.6]

To a solution of 2.96 g (15.5 mmol) of 2—(2-i|mlnophenyl)-1 -cyclopropyl-propan-2-ol in 70 mi
methanol is added 4.43 g (43.4 mmol) conc. sulfuric acid (86%). The resulting mixture is
hydrogenated over 8600 mg Pd/C(10%) for 20 hours at 30-35°C. After that tlma. no more
hydrogen uptake Is detected. The catalyst is filtered off and the solvent removed In a water-
Jet vacuum. The residue is taken up in ethylacetate/water and the water phase Is
neutralised by the addition of sodium carbonate. The water phase is extracted twice with
ethylacetate, then the combined organic phase Is dried over sodium sulfate. After removal
of the solvent in a water-Jet vacuum, the crude amine Is obtained. The abtained raw material
is purified by column chromagraphy over silica gel (eluant: hexane/ethet = 5:1). Yield: 2.1 g
2-(2-cyclopropyl-1-methyl-sthyl}phenylamine in the form of a brown oil (*H-NMR).

Example 5 (amine intermediate)
2-(3-methyl-1-trifluoromethyl-but-1-enyl)phenylamine, E/Z-isomeric mixture

Hy H
e
cr, CH

{ecmpd. 7.4]
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A solution of 1.14 g (4.4 mmol) 1-(3-methyl-1 -triﬂuommsthyl—but-:l -enyl)-2-nitrobenzene In

20 ml methanol is hydrogenated over 10% Pd/C (230 mg) at room temperature for 20

minutes. Then the catalyst is filtered off and the solvent removed in a waterJet vacuum. The
crude product is purified by column chromatography. over silica gel (eluant:
methylenechloride/hexane = 2:1). Yieid: 0.6 g{(sum E + Z isomer) 2-(3-methyl-1- -
trifluoromethyl-but-1-enyl)phenylamine in the form of a brown oil. After column

chromatography both isomers are obtained in pure form (*H-NMR).

Example @
1,1,1-triflucromethyl-4-methyi-2-(2-nitrophenyl)-pentan-2-ol

o)
2 H CH’
cH,

CF,

To a solution of 20.2 g (0.1 mol) 2-bromonitrobenzene in 300 ml abs. tetrahydrofurane is
added 81 ml of sec. BulLi (0.105 mol) over a period of 30 minutes in such a manner that the
internal temperature remains constant at —103 to —107°C. After stining for 70 minutes at ~
103 to -107°C a solution of 20.0 g (0.13 mal) of triflucromethylisobutylketona in 150 ml abs.
tetrahydrofurane Is added over a period of 20 minutes in such a manner that the
temperature remains constant at —105°C (+ 2°C). After stirring for 4 hours at —105°C the
temperature is ralsed to —20°C and a solution of 150 ml of saturated ammoniumchioride
solution Is added. Then 1 | of ethylacetate s added and the organic phase Is washed 3
times with water. After drying the organic phase over sodium sulfate and distilling off the
solvent In a water-Jet vacuum the raw-material Is obtained. Purification Is achieved by
column chromatography over silica gel (eluant hexane/ethylacetate = 5:1). Yieid: 8.2 g
1,1,1-triflucromethyl-4-methyl-2-(2-nitrophenyl)pentan-2-ol in the form of a brownish
powder; m.p.: 103-105°C.

Example 7
1-(3-methyl-1-trifluoromethyl-but-1-enyl)-2-nitrobenzene (E/Z-mixture)

oaH
I~

c
cr, O
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To a solution of 10.8 g (39 mmol) 1,1, 1-trifluoromethyl-4-methyi-2-(2-nitrophenyl)pentan-2-oi
in 110 mi of abs. pyridine is added slowly 13.9 g (117 mmol) thionyichloride at a

" tempenrature of 0-5°C. Then the mixture is heated at 80-95°C for 1 hour. After cooling the

.; reaction mixture is added to ice water. The resulting solution is extracted carefully with -
ethylacetate and after drying of the organic phase over sodium sulfate and distilling off the
solvent in a water-Jet vacuum, the crude product Is obtalned. Purification Is achieved by
column chromatography over silica gel (eluant: methylene chloride/hexane = 1:1). Yleld: 6.2
g 1-{3-methyh1 -tﬂﬂuqrdmeﬂ'lyl-buH -anyl)-2-nitrobenzene In the form of a brownish oil ('H-
NMR).

Example 8 (amine Intermediate)

2-(3-methyi-1-trifluoromethyl-butyf)phehylamine

H
H

CH,
CF.
’ fempd. 7.5)

A solution of 2.98 g (12.8 mmol) 1-(3-methy}-1-trifluoromethyl-but-1-enyl)-2-nitrobenzane in -

30 ml methanol ls hydrogenated over Raney-Nickel {(ethanol) at 100°C and 150 bar for 10
hours. Then the catalyst Is flitered off and the solvent removed In a water-jet vacuum. The

obtained crude product is purified by column chromatography over silica gel (eluant:
hexane/methylene chloride = 1:2). Yield: 1.9 g 2-(3-methyi-1-trifluoromethyl-
butyl)phenylamina in the form of a brown oll (*H-NMR).
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Table 1
R,
|
N
!

Cmpd. R,
no.
11 CFs
12 CF,
13 CF,
14 CFs
1.5 CF;
1.8 CFs
1.7 CFy
1.8 CF;
1.9 CF, _
1.10 CFs
1.11 CF;
1.12 CF;
1.13 CF;
1.14 CF,
1.15 CF:H
1.16 CFH
1.17 CFH
1.18 CF,H
1.19 CFH
1.20 CF:H

Rz

CH;OMe
Me

CH;OMe

CHOMe
Ms
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(md = mixture of diasterecisomers)

Ry Ry
Me Me
Me Me
CF; Me
Me CFs
Me Me
Me Me
Me Me
Me Me
Me Et
Me Me
Me Me
Me Me
CFs Me
CFs Me
Me Me
Me Me
CF; Me
Me CF;
"CFH Me
Me Me

Re

Me
Me
CF;
Et
Et

I

Et
Me
Et

CF,
Me
Me

phys. date
m.p.°C

75-77
98-100

93-57 {md)

84-86

resin; "H-NMR,
MS
resin; 'H-NMR,
MS

Resin
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121 CFH CHOMe H H H Me Me Et
122 CFH Me F H H Me Me Me
123 CFRH Me F H H Me _Me Et
124 CFH; Me H H H Me _Me Mo
125 CFH; Me H H H Me .Me Et
126 CFM; Me F H H Mo Me Me
127 CFH; Me F H H Me Me Et
128 CF; Me H H H E Me Me Resin; 'H-NMR,
M* = 366
1.29 CFs Me H H H Et Me Et oll; M* = 380
130 CF, Me F H HE Me Me
131 CFs Me F H HE Me E
132 CFH Me H H HE Me Me
133 CFH Me H H HE Me E
134 CFH Me F H HE Me Me
135 CFH; Me H H HE Ma Me
Jable 2
Hl
| b
Lo
Cmpd. Ry Rp° Ry Ra Rs Re Physdata
m.p."C

2.1 CF, Me H H H



WO 02/38542
22 CFs Me
23 CFs Me
24 CF; Me
25 CF; Me
2.6 CF; Me
2.7 CFs CH:OMe
2.8 CFH Me

H

>V B

> Y

H,

"F
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Resin
("H-NMR,
MS)

.136-137
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29 CFH
210 CF;
2.1 CF;
2.12 CFs
213 CF,
2.14 CFs
2.15 CF;

CH>OMe

H

R

D P 7B B

F

H

H

PCT/EP01/12830

105-107

110-112

127-129



WO 02/38542
2.16 CFs
217 CFzH
2.18 CF;
2.19 CF3
2.20 CFs
2.21 CFs
2.22 CFy

CH;OMe

CHzOMe

CH,OMe

H

B R > > B

"F
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2.23 CF, Me F H H 176-178

2.24 CFy CH:OMe F

‘226 OFs Me Me

7 H
7 H
225 CFs Me Me 7 H H
H
7 H

Iable 3
R‘ NH ~ & Ic
N I Ry
R

L
Cmpd. Ry Ra Rg Rs Re Ry R, Re Phys. data
no. m.p.°C
3.1 CF; Me Me Me Me 92-83

3.2 CF; CH:OMe
3.3 CF; Me
34 CFs Me
3.5 CFs Me

Me CFs CF
Mo Me Et

IxTxIxI
= - - A A
I T I
Q
o
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36 CF,
.7 CF5
3.8 CFs
3.9 CFs
3.10 CFs
3.11 CFs
3.12 CFs
3.13 CF;
3.14 CFs
3.15 CFH
3.16 CFeH
3.17 CFzH
3.18 CFsH
'3.19 CFH,
3.20 CFH.
3.21 CFHg
322 CFH;
Table 4

CH;OMe
Me

CH,OMe

EEEEEREEEEE:

IIIIIIIIIIIIII

8-F
5-F

Me
Me
CF,
CF;

CF,
Me

Me
CFs
Me

3

FFSESFSFEEFFENE
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Ly

Oil

Qil

STFNFREFOEFFD

m

t

Rs Rs phys.data
m.p.°C

2L
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4.2 CFs Me
4.3 CFs Me
44 CFa Me
CFs Me
46 CFa Me
47 CF; CH,OMe
48 CFH Me

H

F
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Resin



42

WO 02/38542 PCT/EP01/12830 Zz
-390 -

4.9 CFH Me H l H H
H

410 CF, Me H H H

4.11 CFy; Me H | H H

4.12 CFs Me H 1 H H

4.13 CF, Me H f H H

4.14 CF; CH:OMs H f H H

4.15 CF, Me H 4-F H
/ H
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4.16 CFa
417 . CFaH
4.18 CFs

‘ 4.19 CFs
4.20 CF;s
4.21 CFs
4,22 CF;

CHOMe H

CHOMe F

CHOMe F

SRS SRR

"F

PCT/EP01/12830
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423 CFs
4.24 CFs
425 CFs
4.26 CFs
Table

R,

Cmpd.
no.
5.1
5.2
5.3
54
5.5

Ry

CFs
CFs
CFs
CFs
CF;

Me F
CHOMe F
Me Me
Ma Me
NH
R, A
) Ry
Rz Rs
Me H
CHOMe H
Me H
Me H
CH;OMe H

I T T I I

I XTI T I X

CF;
Me
CF;

Rio

H
H

;i

R‘H

H

X

cl
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phys.data
m.p.°C
108-110

25
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56 CFs Me Me H H
5.7 CFs  CHOMe Me H H
58 CFs Me CFH H H
‘58 CFs CHOMe .Me H H
510 CFs CH,OMe CFs H H

Q

511" CF; Me
512 CFRH Me
513 CFRH Ma
514 CFH CH;OMe
515 CFsH CH,OMe
548 CFRH Me
517 CFRH Me

518 CFH CH;OMe
' 519 CF:H CH;OMe
520 CFRH Me

CFs
Me
CF,

CFs
Me
CFs

I I T XTIT I

MTIMIMIIIINMTTAMNMTTIIITIIN TN T ™
I T I I X :L'_I T IIIXTIIIIIIIITIT I
I T X IYI ITIIXTIIIXTITITTITITT L I T T

I IIIIIIQOIETIIIIITO
Q

521 CFH CH;OMe Ms cl

522 CFH, Me Me H

523 CFH; Me Et H

524 CFH Me Me H

525 CF3; Me Et H - 58-B1
526 CFy Me Et H

527 CFH Me Et H

528 CFH Me Et H
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Jable 6
Hi
I N I le (md = mixture of diasterecisomers)
)
Rz

Cmpd. R Rs Ry Ry Fa Ry  Phys.Data
no. - m.p.”C
6.1 CFs Me H Me Me Me resin;'H-NMR;M*=368
6.2 CFs CHOMe H Me Me Ms
6.3 CF; Me H CFa Me Me
6.4 CFs Me H Me CFs OCF
8.5 CFs Me H Me Me E md;resin;'H-NMR:M*=382
6.6 CFs CH,OMe H Me Me Et
6.7 CF; Me H Me Et E
8.8 CF, Me F Me Me Me Resin; M* = 386
6.9 CFy; CHOMe F Me Me Me
6.10 CF, Me F Me Me Et
8.19 CFy Me F CFs Me Me
8.12 CF; Me F CFs Me Et
6.13 CFReH Me H Me Me Me
6.14 CFsH Me H Me Me Et
6.15 CFH Me H CFs Me Me
6.18 CFsH Me H Me Me Me

<74
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Jable 7; Amine-Intermediates

-44 -
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a2

Cmpd.No. Phys.data (m.p.°C or NMR)
7.1 . 84-86 -
L S .
CH,
CF,
7.2 H, Oil; "H-NMR
OEA
CH’
7.3 :Hz . Oil; "H-NMR
CeHy
7.4 H, H . Oll: "H-NMR
7.4.1: E- y CH,
isomer CH,
7.4.2: Z- CF,
isomer E/Z-mixture
7.5 H, Oil: 'H-NMR
H Hy
CH,
CF,
7.6 H, ’ Oil; "H-NMR
j H Z!
CH,
H, Oil; '"H-NMR
H
CoH,
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H-NMR Table

Compd. 'H-NMR-data (ppm/multiplictty/number of protons; solvent CDCla)

6.1 0.82/2xd/8H; 1.19/d/3H; 1.35-1.60/m/1H; 3.70/s/3H; 6.99/d/1H;

7.2-7.4/m/4n; 7.61/d/1H; 8.70/s(broad)/1H

6.5 0.75-0.88/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/BH; 7.61/d/2H; B.7/s/2H

72 0.1/m/2H; 0.45/m/2H; 0.65/m/M1H; 1.69/6/3H; 1.80/m/1H; 2.0/m/1H;
3.7/s{broad)/SH(OH+NH;); 6.60-6.70/m/2H; 6.98-7.11/m/2H

7.3 0.0%/m/2H; 0.356/m/2H; 0.55/m/2H; 0.75//3H; 1.51/m/1H; 1.8-2.05/m/3H;
3.72/s(broad)/3H(OH+NHy); 6.47-8.59/m/2H; 6.91/m/2H

74.1 1.09/d/6H; 3.02/mv1H; 3.60/s(broady2H(NH,); 5.81/d/1H; 6.72/m/2H;

(Edsomer) 6.98/dxd/1H; 7.16/xd/1H

742 0.91/d/3H; 1.03/d/3H; 2.25/m/1H; 3.58/s(broad)/2H; 6.36/dxd/1H;

(Zisomer)  6.78/m/2H; 6.99/dxd/1H; 7.18/xd/1H

75 0.83/d/3H; 0.87/d/3H; 1.40/m/H; 1.68/m/1H; 1.89/m/1H;
3.6/m/3H(NHg+H-benzylic); 6.76/dxd/1H; 6.85//1H; 7.09-7.2/m/2H

76 0.05/m/2H; 0.4/m/2H; 0.69/m/1H; 1.29/d/3H; 1.35/m/1H; 1.60/m/1H;
2.88/m/1H; 3.65/s({broady2H(NH,); 6.68/d/1 H; 6.85//1H; 7.0Mxd/1H;
7.1/dxd/1H

7.7 0.01/m/2H; 0.38/m/2H; D.60/m/1H; 0.82A/3H; 1.32/m/1H; 1.52-1.B0/m/3H;
2.68/m/1H; 3.65/s(broad)/2H(NH,); 6.88/d/1H; 6.78/V/1H; 7.0/Axd/1H;
7.08/dxd/1H

1.28 0.78-0.85/1+d/8H; 1.35-1.68/m/5H; 2.85/m/1H; 3.70/s/31; 7.0/d/1H;

7.20/m/3H; 7.37/d/1H; 7.58/s(broad)1H; 7.7/m/1H

O mpl und (+]
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.

Biglogjcal Examples; Fungicidal actjons
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1 week old wheat plants cv. Arina are treated with the formulated test compound

(0.02% active ingradient) in a spray chamber, One day after application wheat plants ara
inoculated by spraying a spore suspension (1 x 10°-uredospores/ml) on the test plants.
After an incubation perlod 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 Tabies 1 to 6§ show good activity in these tests (< 20% infestation).

5 week old apple seedllngs 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 80% 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.

4 week old apple aoedllngs 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 perfod at 21° C and 95%

r. h. the disease incidence is assessed.

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

1 week old barley plants cv. Exprass 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 Incidence is assessed.

Compounds of Tables 1 to 6 show good activity in this test.
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the formulated: test compound (0.002% active ingredient). Two hours after application 50 i
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 6 show good activity in this test.

(0.002% active ingredient) in a spray' chamber. Two days after application grape plants ara
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 85% r. h. in a greenhouss the disease incidence is

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

Example B-7: Action against Botryils cinereg / tomato (Botrylis 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
incubation period of 4 days at 20° C and 95%r. h.ina grbwth chamber the disease
incidence Is assassed.

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

Example B-8: Action against Pyrenophora feres / beple et blotch on bariey

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/m!) 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 gresnhouse. The disease incildence is assessaed 4 days after inoculation.
Compounds of Tables 1 to 6 show good activity In this test.
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ample B-9: Action aqgainst Sepforia odomim / wheat (Septoria leaf spot on
1 week old wheat plants cv. Arina are treated with the formulated test compound
(0.02% active Ingredlent) in a spray chamber. One day after application wheat plants are
inoculated by spraying a spore suspension (5 x 10° conidia/mi) on the test plants. After an
incubation perio.d 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 aftsr Inoculation.

Compounds of Tables 1 to 6 show good activily in this test.
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w aimed |

1. A pymrolecarhoxylic acid amide or pyrrolecarbothioic acid amide of the formula | -

R, N A
Lo l
H E. R,

wherein

X is oxygen or sulfur;

R; is CF3, CFsH or CFHg;

Ry Is C1-Cealkyl, Ci-Cshaloalkyl, C;-Csalkoxy-Cq-Csalkyl or C;-Cshaloalkoxy-Ci-Caaliyl;
Rs is hydrogen, methyl, CF5 or fluoro;

Ry R R, Ry
Qls @) , —Cfs'(oe) A X, LS e
R 4 R, R,

R, Is Cs-Cyebicycioalkyl unsubstituted or substituted by methyl, ethyl or CFa;
Ce-Ci4bicycloalkenyl unsubstituted or substituted by methyl, ethyl or CFj;
Ce-Cisbicycloalkadienyl unsubstituted or substituted by methyl, ethyl or CFy; a group of the

form

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

C-Cshaloalkyl; or a group

Rio .
R, wherein Ry and Ry; are independently of each other hydrogen or

" R, CHy),

halogen and n=1 or 2; and
Rs and Ry are independently of each other hydrogen or halogen.
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2. A compound of formula | according to claim 1, wherein
X is oxygen.

3. A compound of formula | according to claim 1, wherein
X Is sulfur.

4. A compound of formula | according to clalm 1, wherein
R, is CFa; :
Ra Is C-Caalkyl, C4-Cshaloalkyl or C,-Csalkoxy-Cy-Caalkyl ;

R, is hydrogen or fiuoro;

Qis Qf;

R4 Is C¢-Cyobicycloalkyl unsubstituted or substituted by methyl, ethyl or CFy;
Cy-Crobicycloalkenyl unsubstituted or substihuted by methyl, ethyl or CF3;
'Gg-Crobicycioalkadienyl unsubstituted or substituted by methyl, ethyl or CFa; a group of the

form

R, .
n wherein Ry, Ry and R, are independently of each other Cy-Cyalky! or

C4-Cshaloalkyl; and
Rs and R, are independently of each other hydrogen, chiloro or fiuoro.

5. A compound of formula ! according to clalm 4, whereln
R, is a group of the form

Ry
n wherein Ry, Rs and Re are independently of each other C,-Csalkyl of

C-Cshaloalkyt.

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

R;3 Is Cy-Caalkyl, C:-Cshaloalkyl or C-Csalkoxy-C-Caalkyl;
Ry is hydrogen or fluoro;

Qis Q2, Q3 or Q4;



23

WO 02/38542 PCT/EP01/12830

-51-

R, is Ce-Ciobicycloalkyl unsubstituted or substituted by methyl, ethyl or CF3;
Cs-Ciobicycloalkenyl unsubstituted or substituted by methyl, ethyl or CF5;
Ce-Cyibicycioalkadienyl unsubstituted or substituted by methyl, ethyl or CF3; a group of the

form

Ry
\f\r wherein R;, Ry and R, are independently of each cther Cy-Caalkyl or
Ry

C,-Cshaloalkyl; and
Rs and R, are independently of each other hydrogen, chioro or fiuoro.

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

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

Re Is C4-Caalkyt or C,-Caalkoxy-Cy-Caalkyl;

Ry is hydrogen or fiuoro;

Qs Qi;
R, is C¢-Cyobicycloalkyl unsubstituted or substituted by methyl, ethyl or CFs;

Ce-Crobicycloalkenyl unsubstituted or substituted by methyl, ethyl or CF;;
Ce-Ciobicycioalkadienyl unsubstituted or substituted by methyl, ethyl or CF3; a group of the

form

L

T
h wherein R;, Ry and R; are independently of each other C,-Csalkyl ar
Ry
7

Cy-Cyhaloalkyi; or a group

Rio
mm‘ wherein Ry and Ry, are independently of each other hydrogen or .
- h

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

8. A compound of formula | according to claim 8, whersin
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Rz is methyi or CH;OCHj;
Ry Is a group of the form

1

X, H. . 3. )
Y\I wherein Ry, Ra and Ry are Independently of each other CFs, methyl or
R, .

ethyl, preferably methyf; and
R; and Rs are Independently of each cther hydrogen, fiuoro or chloro.

" 10. A compound of formula | according to clalm 9, wherein
Rz Is methyl.

11. A compound of formula | according to clalm 8, wherein

. Rals methyl;
R; Is hydrogen;
Ry Is a group of the form

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

preferably methyl; and
Rs and Rs are Independently of each other hydrogen, fluoro or chioro.

12. A compound of formula | according to claim 9, wherein

R; is methyf;
Ry Is fluoro;
R, is a group of the form

R,
n wherein Ry, Rs and R; are independently of each other methyl or ethyl,

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

13. A compound of formula | according to claim 1, whersin
R, is CFaH or CFH3;
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R; is Cy-Caalkyl, Cy-Cshaloalkyl or Cy-Cyalikoxy-Cy-Csalkyf;
R; is hydrogen or fluoro;
QisQ1; "’

R, Is Cs-Cobicycloalkyl unsubstituted or substituted by methyl, ethy_l.or CF;;
Ce-Cyobicycloalkenyl unsubstituted or substituted by methyl, ethyl or CFy;
Ce-Ciobicycloalkadienyl unsubstituted or substituted by methyl, ethyl or CF;; a group of the

form

R,
n wherein R;, Rs and R, are Independently of each other Cy-Csalkyl or

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

14. A compound of formula | according to claim 13, wherein
X is oxygen;

Rz is methyl or CH,OCHs;

R, is a group of the form

Ry
Y\r wherein R;, Rg and R, are independently of each other C4-Caalkyl or
R, R .

Cy-Cshaloalkyl.

15.A compound of formula | according to claim 1, wherein

Ry Is CF;H or CFHg;

Rq Is C-Cialkyl, C4-Cshaloalkyl or Cy-Csalikoxy-C4-Csalkyl;

R, is hydrogen or fluoro;

Qis Q2, Q3 or Q4;

R4 Is C¢-Cypbicycloalkyl unsubstituted or substituted by methyl, ethyl or CF,y;
Cg-Ciobicycloalkenyl unsubstituted or substituted by methyl, ethyt or CFa;
Cs-Ciobicycloalkadienyl unsubstituted or substituted by methyl, ethy! or CF3; a group of the

fom
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Ry
Y\x wherein Ry, Rg and Ry are Independently of each other C-Caalkyl or
R, . .

’

C-Cshaloatkyl; and
Rs and Rg are independently of sach other hydrogen, chloro or fluoro.

16. A compound of formula } according to claim 15, wherein

X Is oxygen,
Rz is methyl or CH.OCHj;
R, is a group of the form

H. .
n wherein Ry, Re and Re are Independently of each other Cy-Caalkyl or

C|-cshl|0!.|kﬂ.

17. A compound of formula | according to claim 1 selected from
1-methyl-4-trifiuoromethyi-1H-pymrole-3-carboxylic acid [2-(1,3-dimethylbutyl)phenyllamid ;
1-methoxymethyl-4-trifluoromethyl-1H-pyrrole-3-carboxylic acid [2-(1,3- .
dimethyibutyl)phenyllamide,

1-methyl-2-fluoro-4-trifluoromethyl-1H-pynole-3-carboxylic acid [2-(1,3-
dimethylbutyl)phenyllamide;
1-methoxymethyl-2-fluoro-4-triflucromethyl-1H-pymrole-3-carboxylic acld [2-(1,3-

dimethylbutyl)phenyl]amide;
1-methyl-4-trifluoromethyi-1H-pyrrole-3-carbothioic acid {2-(1,3-dimethylbutyl)phenyflamide.

18. A process for the preparation of compounds of formuia 1, which comprises in a first step
preparing the compounds of formula | whereln X=0 by converting the pyrrolecarboxylic

acid Il
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to the acid chioride Il

]
and by reacting the pymrole acid chloride Il with the amine IV

HaN-Q IV

1o the compounds of formula |
a

R, Q ,

NH~

F-—Z

1 (X=0)

and optionally converting these oompount_la to the compounds of formula | whereln X=S by
reacting with Lawesson-Reagent or P¢S; In dioxane, tetrahydrofurane or toluene ata
temperature of 0° - reflux to

R NH -
| s -
Ry | (X=8) .
and wherein R;, Rg, R; and Q are as defined for formula | in claim 1.

19. A composition for controlling microorganisms and preventing attack and Infesiation of
plants, wherein the active ingredient is @ compound as claimed in claim 1 together with a

suitable carmier.

20. Use of a compound of formula | according to claim 1 for protecting plants against
infestation by phytopathogenic microorganisms.
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21. A method of controlling or preventing infestation of cuitivated plants by phytopathogenic
microorganisms by application of a compound of foormula 1 as claimed in claim 1 to plants, to
-parts thereof or the locus thereof. i

22, The amine intermediates of formula IV H;N-Q
whereain Q and Ry, Rs, Rs, Ry, Ry, s, Ry and R,y are as defined In claim 1.

23. A compound of formula IV according to claim 22 selected from
2-bicyclo[2.2.2])oct-2-ylphenylamine;
2-bicyclo[2.2.2]oct-2-8n-2-yi-phenylamine;
2-bicyclo[2.2.2)octa-2,5-dien-2-y-phenylamine;
2-{(2-aminophenyl)-1,1,1-trifluoromethyl-4-methyl-pentan-2-ol;
. 2-{2-aminaphenyl)-1-cyclopropyl-propan-2-of;
2-{2-aminophenyl)-1-cyclopropyl-butan-2-ol;
2-(3-methyl-1-trifluoromethyl-but-1-enyl)-phenylamine;
2-(3-methyi-1-trifluoromethyl-butyl)phenylamine;
2-(2-cyclopropyl-1-methyl-sethyl)phenylamine; and
2-(1-cyclopropyimethyl-propyl)phenylamine.

24. A process for the preparation of compounds of the formula [V according to claim 22,

characterized by
Route &) reacting the formyi derlvate W-NHCHO of formula X with a ketone of formula IX in

the presance of 2-3 equivalents of n-BuLl or sec-BulLl or another strong base In a solvent at
a tempenature of -100 to —110°C providing the compounds of formula X (WY-NHCHO);
converting the formyl derivative of formula X! to the amine compounds of formula Vi
(H:N-WY) In a basic hydrolysls by reacting with NaOH or KOH In alcohols; and
hydrogenation the amine VI to the compounds IV (H;N-Q) with Pd/charcoal in the presence
of a strong acld (f.e. sulfuric acid) or altematively elimination of water and than
hydrogenation; or

Route b) reacting the amine of formula Xil (H;N-T) with an excess of the Grignard reagent
of formula XV in a solvent like THF or ether ata tempemature 0°C to reflux io the amine of

formula VIi; and
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converting the amine VI to the amine XIV (H;N-TG) by elimination of water; the
hydrogenation of XIV with Pd or Pt on charcoal In a solvent like THF or alcohols at
temperatures of 0°C to reflux provides the compounds of formula [V; or directly the
compounds of formula V1 by hydrogenation with Pd on charcoal In the presence of sulfuric
acid in a solvent like an alcohol provides the amines IV; or PR .
Route c) reacting the nitro derivative NO,-W (formula Xiii) with a ketone of formula IX

providing the nitro derivative NO-WY of formula VIi;
transforming the compound of formula VI by reaction with SOCL or POCh In pyridine at a

temperature of 0°C to reflux to the derivative VIil (NOg-TG); and
hydrogenation of the compound of formula VIii with Raney-Ni In alcohol at a prassure of 50-

200 bar and & temperature of 50-150°C to the compound of formula IV;
wherein Q, Rs, Ry, Ry, Re, Ao, Ri0, A1y are as defined in claim 1 for compounds of the

formula |, Hal is Br or | and

wherein ’
R, Fe R T3t
Wis w1, W s (w2, ™. (W3) or y . (W4)
Hal . Hal

Hal Hal

Xis o& (HMe,Et,CFy) R,& (Xb) or R; Ry, (1Xc)
o R R, Ry

(IXa) MHmM=2-10 CH,),
Ry
Ry Ry Fe (WYic) ,
WYis , ‘ T WYl ) c)
n v 10
HO (HMeELCF) H R, Ho R,
Do R, R, !
(WY1a) . R, : (CHY),
Ny B wv,
(Wyan) Ry
H
Ry : Ry
(CHy)a
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" Ry
HO
(C"'z)n
Ry
R; \\ R; \\ WY4c) ,
In . ' R ]
(H,Me,ELCF,) H o
. 11
(WY4a) Im A7 (cH),
and wherein H+m=2-10
A Ry Ry P
Tis (), _ 13 , _F (@3 or — (T4)
o .
R, R, R, R
. "
m—crl MgHal
XV s ™ CH MgHal or P ] :
" oom) eve)

R, Ry ache Rs\ v Fe

rae ﬁx_%‘ @.( : Q;—)
RO

R Ry
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25. A process according to claim 24, Route a), for compounds of formula IV wkarein
Qis Q1; and
Ry is Cr-Cybicycloalkyl unsubstituted or substituted by methyl or CFy; ...

" Cr-Cybicycioalkenyl unsubstituted or substituted by methy! or CFs;
Cr-Cebicycloalkadieny! unsubstituted or substituted by methyl or CF3; or a group

[:]
nﬁ:
R, CH,),

Rs and Ry are hydrogen; and wherein R;, Ry, Rys and n are as defined in claim 1.
26. A process according {0 clalm 24, Route a), wherein

Qis Q2, Q3 or Q4; and
R4 Is Cr-Crobicycioalkyl unsubstituted or substituted by methyl or CFy;

. et

Cr-Coblcycioalkenyl unsubstituted or substituted by methy! or CFy;
Cr-Coblcycloalkadleny! unsubstituted or substituted by methyl or CFs; or a group

YY"
R, Ry
Rs and Ry are hydrogen; and wherein R;, Ry, Rs and n are as defined in claim 1.

27. A process according to claim 24, Route b), whereln

Qis Q1; and .

R, is C-Cyobicycloalkyl unsubstituted or substituted by methyl or CF,;
CrCyobicycloalkenyl unsubstituted or substituted by methyl or CF;
CCdbicycioalkadienyl unsubstituted or substituted by methyl or CF;

e
or a group ’
Ry

Rs and R, are hydrogen; and whereln Ry, Rs, Ry and n are as defined in claim 1.

28. A process according to claim 24; Route b), wherein
Qis Q2, Q3 or Q4; and
R, is G-Ciobicycloalkyl unsubstituted or substituted by methyl or CFs;
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Cr-Cyobicycioalkenyl unsubstituted or substituted by methyl or CFy;
"Cr-Cyobicycloalkadienyl unsubstituted or substituted by methyl or CFy;

I8¢
or a group ’

Rs and Rs are hydrogen; and whersein R;, R, Ry and n are as defined in claim 1.

29. A process according to claim 24, Route c), wherein
Qis Q1; and

Relsagroup T
n,i E

R; and Rg are hydrogen; _ -
Ry is CF3; and whersin Ry, Ry and n are as described in claim 1.

30. A process according to claim 24, Hc_:ut;a c), wherein

Qls Q1;
]
Ry Is a group R, *
R; and Ry are hydrogen;
nis1;

R; is CF3; and wherein Ry, and Ry, are as defined In claim 1.
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2. A copy of the report and its annexes, if any, Is being transmitted to the Intemational Bureau for communication
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translations and paying national fees) within 30 months from the priority date {or later in some Offices) (Article
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Where a transiation of the Intemational application must be fumished to an elected Office, that translation must
contain a transiation of any annexes to the international preliminary examination report. it Is the applicant's
responsibility to prepare and fumish such translation directly to each elacted Office concemed.

For further details on the applicable time limits and requirements of the elected Offices, see Volume I of the
PCT Applicant’s Guide.

For the purpose of deciding whether the claimed invention is patentable or not, the elected Offices may apply
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I. Baslis of the report

1. With regard to the elements of the intemational application {Replacement sheets which have been furnished to
the raceiving Office in response o an invitation under Article 14 are referred to in this report as “originally filed”
and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70.17)).

Description, pages:

1-36,38-48 as originally filed

a7 as received on 15/02/2002 with letter of 11/02/2002
Claims, No.:

1-30 as originally flled

2. With regard to the language, all the elements marked above were available or fumished to this Authority in the
- language in which the Intemational application was flled, uniess otherwise indicated under this item.

These elements were avallable or fumished to this Authority in the following language: , which Is:

O the language of a translation fumished for the purposes of the international search (under Rule 23.1(b)).
O the language of publication of the international application (under Rule 48.3(b)).

0 the language of a translation fumished for the purposes of intemational preliminary examination (under Rule
55.2 and/or 55.3).

3. with regard to any nucleotide and/or amino acld eequence disclosed in the intemational application, the
intemational preliminary examination was carried out on the basis of the sequencs listing:

contained in the intemational application In written form.

filed together with the intemational application in computer readable form.
fumished subsaquently to this Authority in written form.

fumnished subsequently to this Authority in computer readable form.

The statement that the subsequently fumished written sequence listing does not go beyond the disclosure in
the Intemational application as filed has been fumished.

The statement that the information recorded in computer readable form Is identical to the written sequence
listing has been fumished,

O OOoOooOoaQ

4. The amendments have resulted in the canceliation of:

O the dascription, pages:
O theclaims, Nos.:
O the drawings, shests:

Form PCTAPEA/A09 (Boxas I-ViiI, Shest 1) (July 1888)
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5. [0 This report has been established as If {some of) the amendments had not been made, since they have been
considered to go beyond the disclosure as filed (Rule 70.2(c)):

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this
report.)

6. Additional observations, if necessary:

Ill. Non-establishment of opinion with regard to novelty, inventive step and industrial applicabllity

1. The questions whether the claimed Invention appears to ba novel, to involve an inventive step (to be non-
obvious), or to be Industrially applicable have not been examined in respect of:

[0 the entire Intemational application.

& claims Nos. 22-30.

becausa:

0 the sald intemational application, or the said claims Nos. relate to tha following subject matter which does
not require an Intemational preliminary examination (specify):

O the description, claims or drawings (indicate particular elements below) or sald claims Nos. are so unclear
that no meaningful opinion could be formed (specify):

O the claims, or sald claims Nos. are so Inadequately supported by the description that no meaningful opinion
could be formed.

© no International search report has been established for the said cialms Nos. 22-30.

2. A meaningful international preliminary examination cannot be carried out due to the faillure of the nuclectide
and/or amino acld sequence listing to comply with the standard provided for In Annex C of the Administrative

Instructions:
O the written form has not been fumished or does-not comply with the standard.
O the computer readable form has not been furnished or does not comply with the standard.

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial epplicabiliity;
citations and explanations supporting such statement

1. Statement
Novelty (N) Yas: Claims 1-21
No: Claims
Inventive step (IS} Yes: Claims

Form PCTAPEA/408 {Boxes I-VII, Shest 2) (July 1998)



INTERNATIONAL PRELUMINARY
EXAMINATION REPORT

#6

Intemational application No. PCT/EP01/12830

No: Cialms 1-21
Industrial applicablity (I1A) Yes: Claims 1-2%

No: Claims

2. Citations and axplanations
600 saoparate sheet

Form PCTAPEA/400 (Boxea I-VIH, Shaet 3) (July 1888)
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Re [tem i
Non-establishment of opinion with regard to novelty, inventive step and

industrial applicability

The Interational Preliminary Examination Report is carried out only in respect of those
parts of the application for which a search report has been established, namely claims

1-21

Reltem V
Reasoned statement under Article 35(2) with regard to novelty, inventive step or

Industrial applicability; citations and explanations supporting such statement
In the present report reference is made to the following documents:

d1: WO 00 09482 A
d2: EP 0737682 A
d3:EP 0841336 A .
d4: EP 0824 089 A

1- Novelty
The subject matter of the present application is considered to comply with the

requirements of novelty (Art. 33.2 PCT).
Document d(1) discloses a general class of pyrrolcarboxamides derivatives which

overlaps with present formula (I} in which R4 is the group containing the radicals R7-
R9, when (in d3) A is a phenyl or thiopenyl group and R3 is a C1-C6 alkyi.

However, d1 does not disclose neither subclasses of preferred compounds nor specific
examples in which R3 is an alkyl chain containing at least 2 tertiary carbon atoms.
Thus, this feature which is present in the radical R4 of the present compounds, can be
regarded as the new technical teaching upon which the novelty of present formula (I)

can be acknowledged.
Present compounds are novel vis-a-vis d2-d4 on account of the pyrrole ring.

2- Inventive step

2.1- Document d(1) which discloses pymolcarboxamide derivatives having microbicidal

Form PCT/Separate Sheel/409 (Sheet 1) (EPO-Aprll 1987)
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activity is considered to represent the closest state of the art.

The technical problem underlying the present invention can be seen in the provision of
further microbicides.

For the purpose of assessing the inventive step in the intemational preliminary.
examination it is accepted that present compounds of formula (I) indeed represent a
solution of the above defined technical problem, i.e. possess the microbicidal activity.

2.2- As already referred above, the formula (I) disclosed in d1, encompasses, at least in
part, present formula (1).
Accordingly, it appears that the skilled person faced with the problem of providing
further agents having microbicidal activity, would arrive in an obvious manner to the
present compounds of formula (I) since d(1) clearly teaches that this class of
compounds possess microbicidal activity.

. Additionally, heterocyclic or carbocyclic amides, having microbicidal/fungicidal activity
are discloses also in d2-d4.
These compounds differ from present compounds of formula (1) in that they lack the
pyrrole ring. However, the amine portion of these molecules correspond to present
group Q in that it includes thiopenyl (d2 and d3) or aryl {d4) rings substituted by alkyl or
cycloalkyl radicals (cf. for instance, compounds 1.10 -1.19 and 1.41 of d2, compounds
1.7-1.9 of d3 and example 1 of d4). Thus, it appears that the selection of prasent
radical R4, which is the feature determining the novelty of present compounds vis-a-vis
d1, cannot be considered to invoive an inventive activity since this feature appears to
be commonly present in the compounds of the prior art possessmg the same activity
and having similar structures.
in this context it is observed that the comparative tests between present compound 3.1
and the compounds 1.4 and 1.5 of d1, cannot be regarded as an evidence of the
presence of an inventive activity. In present compound 3.1 the group R4 is a 1,3-
dimethylbutyl radical. In the compounds 1.4 and 1.5 of d1, the corresponding radicals
are the substituents 4-fluorphenyl and 4-chlorophenyl. However, d1 encompasses
compounds in which R3 (corresponding to present group R4) is a C1-C6 alkyl (cf. also
the paragraph "Novelty"). Thus, the closest prior art is represented by those
compounds of d1 containing these radicals, such as for instance the compounds 57-62.

Accordingly, in the absence of unexpected properties vis-a-vis the molecules of d1
representing the closest state of the art, present compounds of formula (J), their

Form PCT/Separate Sheev/409 (Sheet 2) (EPO-Aprl 1997)
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compositions and their uses for protecting plant are not considered inventive in the

sense of Art. 33.3 PCT.
Present process of claim 18 correspond to the last two steps of the process of scheme

(1) of d1. Accordingly, also claim 18 does not comply with the requirements of Art. 33.3
PCT.

Form PCT/Separate Sheet/409 (Sheet 3) (EPO-April 1897)
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PIRROLCARBOXIAMIDAS Y PIRROLCARBOTIQAMIDAS Y SUS USOS

AGROQUIMICOS

La presente invencién se relaciona con amidas de
4cido pirrolcarboxilico novedosas y amidas de &cido
pirrolcarbotioico que tienen actividad microbicida, en
particular actividad fungicida. La invencién también se
relaciona con la preparacién de estas sustancias, con
composiciones agroquimicas que comprenden al menos unc de
los compuestos novedosos como ingrediente activo, con la
preparacién de las composiciones mencionadas y con el uso
de los ingredientes activos o composiciones en
agricultura y horticultura para controlar o prevenir la
infestacién de plantas por microorganismos

fitopatogénicos, preferiblemente hongos.

Las amidas de &cido 3-pirrolcarboxilico y las amidas
de A&4cido 3-pirrolcarbotioico de 1la presente invencién

tienen la fé6érmula general (I),

57



En donde

X es oxigeno o azufre;

Ry es CF3, CF2H o CFHz;

Rz es alquilo C,-C3, haloalgquilo C,-Cs, alcoxi C;-Cj3
alquilo -C;-Cs o0 haloalcoxi C;-C3- alquilo C;-Ci;

R; es hidrégeno, metilo, CF3 o flilor;

Q es
' R, R, R, Ry
@ . NS (@), @9 , 2 @9
R{ 4

Ry es bicicloalquilo Cs—Ci4 no sustituido 0

sustituido por metilo, etilo o CFi;

biciclealquenilo Cg-Ci4 no sustituido o sustituido

por metilo, etilo o CFj;



bicicloalcadienilo Ce-Cis no sustituido o sustituido

por metilo, etilo o CF3; o un grupo de la forma

nn'
Donde R7, Rs Y Rs son independientemente uno del otro

alquilo C;-C3; o haloalquilo C;-C3; o un grupo

Ry

En donde Rjo Yy Riz son independientemente uno del

otro hidrégeno o halégeno yn =10 2; y

Rs ¥ Re¢ son independientemente uno del otro hidrégeno

o halégeno.

Sorprendentemente, se ha encontrado ahora que los

compuestos de fédrmula I exhiben propiedades biolégicas
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mejoradas que los hacen mis adecuados para el uso

practico de la agricultura y horticultura.

Donde estin presentes Atomos de carbono asimétricos
en los compuestos de la férmula 1, estos compuestos estén
en forma OSpticamente activa. La invencién se relaclona
con isémeros puros, tales COmo enantiémeros Y
diasterebtmeros, asi como también con todas las mezclas
posibles de isémeros, por ejemplo, mezclas de

diasterebmeros, racematos o mezclas de racematos.

Dentro de la presente especificaciétn alquilo denota
metilo, etilo, n-propilo e isopropilo. El1 alquilo no
ramificado es el preferide. El alquilo como parte de otro
radical es tales como alcoxi, alquilo, etc. se entiende
en una forma andloga. El1 haldégeno se entederi
generalmente como significando fldor, cloro, bromo, o
yodo. Flior, <cloro o bromo son los significados
preferidos. El1 haldgeno como parte de otros radicales
tales como haloalquilo, halocalcoxi, etc.; se entiende de

manera aniloga.

El bicicloalquilo es, dependiendo el tamafio del

anillo, biciclo[2.1.1]hexano, biciclo[2.2.1]heptano,



biciclo [2.2.2]octano, biciclo[3.2.1]octano,
biciclo[3.2.2]nonano, biciclo{4.2.2]decano,

biciclo[4.3.2]undecano, adamantano y similares.

Bicicloalquenilo es biciclo [2.1.1]hex-4-eno,
biciclo[2.2.1]1hept-2-eno, biciclo[2.2.2]oct-2-eno Yy
similares.

Bicicloalcadienilo es Dbiciclo[2.2.1llhepta -2,5-

dieno, biciclo[2.2.2]octa-2,5~dieno, y similares.

Un subgrupo especifico de los compuestos de férmula

I es el grupo donde X es oxigeno.

Otro subgrupo especifico de 1los compuestos de

f6rmula I es el grupo donde X es azufre.

Los subgrupos preferidos de compuestos de férmula 1

son aquellos en donde

X es oxigeno: o
X es azufre; o
R; es CF3; O

R; es CF;H; o



R, es CFHz; ©

R; es alquilo C;-C3; ©

Rz es haloalquilo C;-C3; ©

R, es alcoxiC;-C3; alquilo-C;-C3; ©

Rz es haloalcoxi C;-Cialquilo-C;~Ca.0

Rz es alquilo C;-C3 o haloalquilo C;-Cs3; o

R; es alquilo C;-Cs, haloalquilo C,-Cs o alcoxi
C1-C3 alquilo-C;-C3; o

R, es metilo o CHz0CH3; o

Rz es metilo; o

Rs es hidrégeno; o

Ry es metilo; o

R; es CFa; o

Ry es fldor; o

R; es hidrégeno o fldor; o

Qes Ql; o

Qes Q2, 03 0 Q4; o

Q es Q2; o

Qes Q3; o

Q es Q4; o

Ry es bicicloalquiloCe-Cis no sustituido o
sustituido por metilo, etilo o] CFy; o]
bicicloalqueniloCs—C;o no sustituido o sustituido por

metilo, etilo o CFi3; o0 bicicloalcadieniloCs—-Cip no



sustituido o sustituido por metilo, etile o CF3; o

un grupo de la forma

e

Donde R;, Rs Y Ry son independientemente uno del

otrc alquilo C,-Cs ¢ haloalquilo C;-C3; o un grupo

Donde Rip ¥ Ri1 son independientemente uno del

otro hidrégeno o haldégeno y n =1 o 2; o

R¢ es bicicloalquilo CsCj;p no sustituido o

sustituido por metilo, etilo o CF,,

Bicicloalquenilo Cs—Cio no sustituido (o}

sustituido por metilo, etilo CFs,

LY



bicicloalcadieniloCes—Cio no sustituido (o}
sustituido por metilo, etilo o CF3, o un grupo de la

forma

r\(ﬂ
Donde R;, Rs y Ry son independientemente uno del

otro alquiloC;-Cz © halocalquiloC;-Cy; ¥y

Rs ¥ Rg son independientemente uno del otro

hidrégeno, cloro, bromo o fldor; o

Rs ¥ Rs son independientemente uno del otro

hidrégeno, cloro o fllor; o
Rs es hidrbégeno y Rg es cloro o fluor.

Los subgrupos adicionalmente preferidos son

aquellos donde

a) X es oxigeno;
Ry es CFj;

Rz es alquilo C,-C3 o alcoxi C;-Cis alquilo C;-Cs;

5%



Rs es hidrbégeno o fluor;

Q es Q1;

R4 es bicicloalquilo CeCi0o no sustituido o
sustituido por metilo, etilo o CFi3; o

Bicicloalquenilo C¢-Cio no sustituido o sustituido
por metilo, etilo o CF3; ©

Bicicloalcadienilo C¢-Cio no sustituido o sustituido
por metilo, etilo o CFi; ©

un grupo de la férmula

e
donde R, Rg ¥ Rp son independientemente uno del otro

alquilo C;~C3 o haloalquilo C;~C3; © un grupo

nlll
jQva
(]
Donde Rip Y Ri1 son independientemente uno del

otro hidrégeno o halégeno yn =10 2; y
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Rs Y Rs son independientemente uno del otro

hidrégeno fldor, cloro o bromo; o

b) X es oxigeno;

R; es CFj;

Rz es alquilo C;-C3; o haloalquilo C;-Cj;
Ra es hidrégeno o flior;

Q es 02, Q3 o Q4;

Ry es Dbilcicloalquilo Cg-Cic noO sustituido o
sustituido por metilo, etilo o CF3; o

Bicicloalquenilo Ce-Cio ﬁo sustituido o sustituido
por metilo, etilo o CFi3; o

Bicicloalcadienilo Cg-Cip no sustituido o sustituido
por metilo, etilo o CF3; ©

un grupo de la forma

nm
donde R, Rs ¥ Ry son independientemente uno del otro

alquilo C;=-C3; ¢ haloalquilo C;-C3; © un grupo

LD
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R
Qv
n
Donde Rijg ¥ Rui son independientemente uno del otro

hidrbégeno o haldégeno yn =10 2; y

Rs vy R son independientemente uno del otro
hidrégeno, fldor, cloro, o bromo; y entre este subgrupo Q

= Q2 es preferido; o
ab) X es oxigeno;

R; es CFj;

Rz es metilo o CHzOCHj;
Ry es hidrégeno o flior:
Q es Q1;

Ry es un grupo de la forma

l/\(n.

donde Ry, Rp Y Re son independientemente uno del otro

alquilo C;-Cs o haloalquilo C;-Ci3; y
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Rs y Rg son independientemente uno del otro
hidrb6geno, fldor, cloro o bromo; o

c) X es oxigeno;

R, es CFs;

Rz es mtilo;

Ra es hidrégeno o flior;

Q es Q1;

Ry e8 un grupo de la forma

199

donde R7, Rs ¥ Res son independientemente uno del otro

CF3;, metilo o etilo, preferiblemente metilo; y

Rs y Rs son independientemente uno del otro

hidrégeno, flior, o cloro; o
d) X es oxigeno;

Ry es CFs;

Rz es metilo;
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R3 es hidrégeno;

Q es Q1;

Ry es un grupo de la forma

-

donde R;, Rs Y Rs son independientemente uno del otro

metilo o etilo, preferiblemente metilo; y

Rse ¥ R son independientemente uno del otro

hidrdégeno, fldor, o cloro; o
e) X es oxigeno;

R, es CFj3;

R, es metilo;
Ry es fluor;
Q es Q1;

Ry es un grupo de la forma
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189

donde Rj, Re ¥ Rs son independientemente uno del otro

metilo o etilo, preferiblemente metilo; y

Rs y R son independientemente uno del otro

hidrégeno, fluor, o cloro o.
f) X es azufre;

R; es CFy;
Rz es alquilo Ci1-Cs o haloalquilo C;-Cs;
Ry es hidrégeno o flior;

Q es Ql;

Ry es  Dbicicloalquilo C¢Ci0o no sustituido o
sustituido por metilo, etilo o CFs3; o

Bicicloalgquenilo Cg-Cip no sustituido o sustituido
por metilo, etilo o CF3; o

Bicicloalcadienilo Cg—Cio no sustituido o sustituido

por metilo, etilo o CF»3; o

&x
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un grupo de la forma

199

donde R1, Rs Y Ry son independientemente uno del otro

alquilo C;-Cs; o haloalquilo C;-C3; 0 un grupo

Ry
pQ v
- L]
Donde Rjp Y Rii son independientemente uno del otro

hidrégeno o halégeno yn =10 2; y

Rs Y Rg son independientemente uno del otro

hidrégeno, fluor, cloro, o bromo; o

g) X es azufre;

R; es CFj;

Rz es alquilo C;-C3 o haloalquilo C;-Cjs;
Ry es hidrégeno o flior;

Q es Q2, Q3 o Q4;
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R, es bicicloalquilo CgCio noO sustituido o
sustituido por metilo, etilo o CFs3; ©

Bicicloalquenilo Ce-Cio no sustituido o sustituido
por metilo, etilo o CFi; ©

Bicicloalcadienilo Cg—Cio no sustituido o sustituido
por metilo, etilo o CF;3; o

un grupc de la forma

n&
donde R;, Rg ¥ Ry son independientemente uno del otro

alquilo C;-C3; o haloalquilo C;~C3; 0 un grupo

Donde Rjo Y Rix son independientemente uno del otro

hidrdgeno o halégeno yn =10 2; ¥y

Rs y Rg¢ son independientemente wuno del otro

hidr6geno, fldor, cloro, o bromo.
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Otros subgrupos de compuestos de £férmula I son

aquellos en donde

h) X es oxigeno o azufre;

R, es CFj3;

Rz es alquilo C;-C3 o haloalquilo C;-C3; o alcoxi Ci1-Cs
- alquilo C;-Cj;

Ra es hidrbdgeno o fldor:

Q es 0Q1;

Ry, es  Dbicicloalquilo CeCi¢y no sustituido o
sustituido por metilo, etilo o CFi3; ©

Bicicloalquenilo CeCio no sustituido o sustituido
por metilo, etilo o CF3; o

Bicicloalcadienilo Cg-Cy9o no sustituido o sustituido

por metilo, etilo o CFj;

un grupo de la forma

189

67—
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donde R;, Re ¥ Ry son independientemente uno del otro

alquilo C1-C3 o haloalquilo Ci-Cs:; ¥

Rs Yy Rg son independientemente uno del otro

hidrégeno, cloro, o fldor; o

i) X es oxigeno o azufre;

R; es CFiy;

Rz es alquilo C;-C;3;, haloalquilo C;-C3 o alcoxi C,-Ci3 -
alquilo C;-Cjs;

R3 es hidrégeno o flior;

0 es Q1;

Ry es un grupc de la forma

‘\I:A\I:FB
donde Ry, Ry ¥ Ry son independientemente uno del otro

alquilo Ci-C3 o haloalquilo Ci-Cy; ¥y

Rs ¥ Rs son independientemente wuno del otro

hidrégeno, cloro, o fluor; o
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j) X es oxigeno o azufre;

R1 es CFjs;
Rz es alquilo C;-Cs, haloalquilo C;~C3; o alcoxi C;-Cs -

alquilo C;-Cjy;
Ry es hidrdogeno o fluor;

Q es Q2, Q3 o Q4;

Ry es Dbicicloalquilo C¢-Cip no sustituido o

sustituido por metilo, etilo o CF3; o

Bicicloalquenilo Cg¢-Ci9o no sustituido o sustituido

por metilo, etilo o CFy; ©

Bicicloalcadienilo Cg¢-C;p no sustituido o sustituido

por metileo, etilo o CFi;

un grupo de la forma

n&
donde R7, Rs ¥ Ry son independientemente uno del otro

alquilo C,-C3 ¢ haloalquilo C,-C3; ¥y



Rs Y Res son independientemente uno del otro

hidrégeno, cloro, o flior; o

K) X es oxigeno o azufre;

R; es CFjy;

Rz es alquilo C,-Ci, haloalquilo C:-C3 o alcoxi C;-Ci3 -
algquilo C;-Cjs;

Ry es hidrégeno o fluor;

Q es Q2;

Ry es bicicloalquilo CeCi0 ho sustituido o
sustituido por metilo, etilo o CFiy; o

Bicicloalquenilo Cg~Cio no sustituido o sustituido
por metilo, etilo o CF3; ©

Bicicloalcadienilo C¢Cio no sustituido o sustituido

por metilo, etilo o CFj3;

un grupo de la forma

-

33
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donde R;, Rs Vv Ry son independientemente uno del otro
alquilo C;-Cis o haloalquilo C;-Ci3; ¥
Rs Yy Rg son independientemente uno del otro

hidrégeno, cloro, o flGor; o

l) X es oxigeno o azufre;

Ry es CFy;

Rz es alquilo C;-C3, haloalquilo C;-C; o alcoxi C1-C3 -
alquilo C,-Cs;
Ry es hidrébgeno o fldor;

Q es Ql;

Rq es Dbicicloalquilo CeCi¢ no gsustituido o
sustituido por metilo, etilo o CF3; ¢
Bicicloalquenilo C¢-Cio no sustituido o sustituido

por metilo, etilo o CF3; o

Bicicloalcadienilo Cg-C;o no sustituido o sustituido

por metilo, etilo o CFj;

un grupo de la forma
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189

donde R;, Rg ¥ Re son independientemente uno del otro

alquilo C;-Cs3 o haleocalquilo Ci-Ca; ¥y

Rs ¥ Re son' independientemente wuno del otro

hidrégeno, cloro, o fluor; o

m) X es oxigeno;

Ry es CH;F o CF:H;

Rz es metilo o CHOCHs;
Ra es hidrégeno o flior;

Q es Q1;

Ry €5 un grupo de la forma

-

donde R;, Rg ¥ Ry son independientemente uno del otro

alquilo C;-C3; o haloalquilo C;-Cs; ¥y
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Rse Y Re son independientemente uno del otro

hidrégeno, cloro, o flior; o

n) X es oxigeno o azufre;

R; es CHzF o CF:H;

Rz es alquilo C;-C3, halcalquilo C;-Cs o alcoxi C;-C3 -
alquilo C;-Cj;

Ri es hidrégeno o fluor;

Q es Q2, Q3 o Q4;

Ry es Dbicicloalquilo Cg~Cis no sustituide o

sustituido por metilo, etilo o CFi; o

Bicicloalquenilo CgCyp no sustituido o sustituido

por metilo, etlilo o CF3; ©

Bicicloalcadieniloc Cg=Cjp no sustituide o sustituido

por metilo, etilo o CFi;

un grupo de la forma
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e

donde R;, Rs Y Ry son independientemente uno del otro

alquilo C;-C3 o haloalquilo C;-C3; ¥

Rs Y Rg son independientemente uno del otro

hidrégeno, cloro, o fldor; o

o) X es oxigeno;

R; es CH;F o CFzH;

Rz es metilo o CH20CHj;
R3 es hidrégeno o flior;

Q es Q2, 03 o Q4:

Ry es un grupo de la forma

nﬂ
donde R;, Rs ¥ Ry son independientemente uno del otro

alquilo C,-Cs o haloalquile C;-Ci; y



Rs Yy Rg son independientemente wuno del otro

hidrégeno, cloro, o flior. Compuestos individuales

preferidos son:

Acido 1-metil-4-trifluorometil-1H-pirrol-3-

carboxilico [2-(1,3~dimetilbutil) fenil)amida;

Acido l1-metoximetil-4-trifluorometil-1H-pirrol-3-

carboxilico [2-(1l,3~dimetilbutil)fenil}amida;

Acido 1-metil-2-fluoro-trifluorometil-1H-pirrol-3-

carboxilico [2-(1,3~dimetilbutil)fenil]amida;

Acido l1-metoximetil-2-fluoro-4-~-trifluorometil-1H-

pirrol-3-carboxilico [2-(1,3-dimetilbutil)fenil]amida;

Acido l-metil-4-trifluorometil-1B-pirrol-3-

carbotloico [2-(1l,3~-dimetilbutil}fenil)amida.

Los compuestos de acuerdo con la férmula I en donde
X es oxigeno se pueden preparar de acuerdo al siguiente

esquema de reaccién 1A.

5



ESQUEMA 1A
R, - . A
\E?jETCOOH E\E:t]:com ﬂﬂw R, -
N . N g N
" m Buselsolveate ¢ X=0)

Los compuestos de acuerdo con la férmula I en donde
X es oxigeno también se pueden preparar a partir de los
ésteres correspondientes de acuerdo al esquema de

reaccién 1B.

E 1B
MO-alquilo, HO-alquilo
R OR Foli R,
(M=Li, NaoK)
— el
} R, -Q
A HN L
v v | (%=0)
. 0° C - Reflujo
R = alquilo C,-C¢/ - o
SiRy(R = alquilo C;-Ce) t= 15 min. — 24 horas

Un método adicional para 1la sintesis de 1los

compuestos de la férmula I se bosqueja en el esquema 1C.

6
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ESQUEMA 1C

Q CHF
1) Clarinaciéa NH~ T ~
- Y

2)HlN-Q]bm DAST o §F, N 1px=0
-20°C aRT R, R,=CHi
CHyCl, 0 CHC,

La sintesis de pirrol de Acidos carboxilicos de
férmula II en donde R; no es hidrbgeno puede ser

conducido de acuerdo al esquema 2A.

ES MA 2A
R, H R, " _/COOH
I 1) 2-3 equl. LDA '
-78°C /THF
Ny ) > N g,
| 2)AS- e |
Ry - Ry
[]
RG;, — reactivos: E$=N-f1uoro—bis {fenilsulfonil)amina,

N-fluoro-N-metil-tolueno-4-sulfonamida, 2-fluoro-3,3-
dimetil-2, 3-dihidro-1, 2-benzisotiazol-1,1-diéxido, 1-

fluoro-sym.-colidiniotetraflucborato
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Hee|= Mel, MeBr, DMS (dimetilsulfato)

CleENCS, Cl,, hexaclorcetano

LDA = litiodiisopropilamida

La sintesis de los a&cidos carboxilicos de pirrol de
la f6rmula II enh donde R3 = H se describen en WO-

00/09482.

Alternativamente el fluoruro de acido carboxilico de
pirrol en donde R3 es flior puede ser obtenido como se

bosqueja en el esquema 2B
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b e Sl el o G
| . 2NCSo Cho Gyoc, L

ﬁ! A, Cl
KF / sulfolano R
100-250°C 1
- r{o‘ — |
I
A

La sintesis de Acidos carboxilicos de pirrol II

también pueden ser conducidos de acuerdo a los esquemas

2C o 2D.
ESQUEMA 2C
R
m@(mn 1)TOSMC/base  J| \ on© %
. —_—
H N’
2) NaH /Ry 'y

R F
1)ﬂff-aIDMF OH
oclo i '§ o I
osm" DABTIG",GI (H'=H N Il {R=H

2) NaBH, / THF R,=CH,F) A, R=CH,F)

57
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ESQUEMA 2D
OH JFOOR 1) u@r { DMF Gi:{oon
———— - ”
2) DiBAH 0 A'
LIAIH(O-t-but 1)y
-78°- -30°C
THF o hexano
DAST o SF, H R H
cHQ, Hidrolisia
— —r—
N N R=H
V (Ry=H
il A R=CHF)

Los Intermedios de amina NH,-Q de la férmula IV se
pueden preparar de acuerdo a las siguientes reacciones

como Se bosqueja en el esquema 3.
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ES MA 3

Ruta a)
Base fucrte

. -100t0-110°C
W-NH-CHO +  Unacetoms L WY-NH-CHO
X
Acldo/Solvante
ylo
NaOH o KOH HN-WY » HN-Q {v)
bre carbdn/
En alcohol M) M oll;l":dm

En donde Q, R5, R6&6, R7, R8, R9, R10, Rll y n son
como se describié para los compuestos de fédrmula I, Hal

es Br o I; base fuerte e n-Buli, tert.-BulLi, PhLi; y

En donde



). g
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S
R
HO
(WY3a)
& \ (WY4c)
R; \\ R wyan) R A '
10
H "HMeELCFy) H H R,
(WY4a) ) i Ry (cHy),
yn+m=2 - 10
O
Ruta b}
Solvenie(éter, THF) Pd/C, H,,
HN-T + xv = HNWY —————» HNQ (V)
o) (Grignard) Reflujoa 0° v Aoido en alcobol

Asido,
1 solvents PA/C, H,, 4cido
En alcohol
H,N-TG

(xv)
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En donde

Hy
Ry Ry oy P
_— e, 7 ., CP mo R 9
o
R, R, R/
L

k CHMgHal
XVes ::}—cu.uw 0 R i:g

(XVb) (Xvc)

Y donde las mezclas isoméricas son posibles en el

enlace doble.
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o)
Ruta c)
b s
Una cctons SOCl, or POCl,
NO,W + ————>= NOyJWY ~————> NO,TG
) o  -108°C vin) pu e, (vim)
Reney-Ni /H,
= HNa (V)
alcohol
50-200 bar/
50-150°C

Aminas especificas de la férmula IV pueden ser

preparadas como sigue:

-— Las aminas HaN-Q de la férmula IV, en donde Q =
Ql como se definié en la férmula I y R4 es bicicleoalquilo
o bicicloalcadienilo y Rs ¥y R¢ son hidrégeno se pueden

obtener de acuerdo al esquema 3A (Ruta a).

;on
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2-1 &pi. p-BuLi 0 8EC 1D No.-Buliu
NHCHO T
THPF haxano .
—
Br )
(Xa)
H,Me,CF,)
o Xa
n=1-3,m=2
NaOH o KOH NH‘ p-TmHI HC|, "i'so‘.
En alcoholes H,PO‘
——p I in CH,Cl,, benceno,
‘_b
HO tolueno, haxana, THF
H.Mea,CF,)
Vi
Pd p Pt scbre carbono NHI
/H, I (iva)
———e R
THF, skcoholes ,Me,CF,)
{exo/endo-isémeros peran=1, 2 0 3}
Para la sintesis de

NHCHO

Ty

1
o243 H,Ma,CF,)
(Xla)

NH,

H.,Me,CF,)

2-biciclo[2.2.1)hept-2-il

fenilamina y otros biciclosistemas ver por ejemplo EP-

116044.

De acuerdo al esquema 3*

también estan disponibles:

los siguientes compuestos
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NH,

o)
o (V) Nolamadiie ﬁ/\_ﬁ?'_n
R“ reacgidn JA con H, CHIn ";c

R (cH),

En donde Ry ¥ Rg¢ son hidrdédgeno y Ry, Rig, Ri1 ¥ n son

como se definié para la férmula I.

-—- Las aminas H;N-Q en donde Q es Q; y R es un grupo

de la forma

T

Rs ¥ Ry son hidrébgeno y Ry, Rg ¥ Ry son como se

definié para la férmula I se pueden obtener de acuerdo al

esquena 3B (ruta b).
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ES 3B
R,
N N
? T L
> CH, )
R’ ‘THF o &ar, 0° C - reflujo H’ R'
(Xlib)
unmm IH, j t
cl-I,Cl,,r;h:::r, Solvente Ma::l: ;.l'n:ld-)
THF

+ otros isdmeros con
doble enlace

{otras sintesis o anilinas orto-alquil sustituidas

también se describen en la EP-824099)

0 en una etapa de hidrogenacién del grupo OH de los

compuestos de férmula VI

Pd sobre carbono/Ha/H;S0,
VI — IVb
Alcoholes

Otras sintesis de los intermedios de amina se

resaltan en el esquema 3C (ruta c).



39 8?

Para los compuestos de férmula IVbl

H,

Ry
FI

Donde R; es CF3, Rs y Rg son hidrégeno y Rs ¥ Rs son

como se definid para la férmula I

1) baso fuertc THF/-103°C
Br > k,
2) CF,-C-CH,CHR,R, F,
(Xt ‘No, 1Xb1 NO, Viia
base fuerte: n-Buli, SEC ID No.-Buli, tert-
Buli, PhLi u otros
SOCl, or POC), R eni/ H, Ry
—_— = - R,
Piridi R.
i CF, mectanol CF.
0 reflujo 3
o, VI NH, IVb1

150 bar 7 100"C
Mezcla E/Z



utilizando la secuencia de reacciédn destacada en el
esquema 3C de los compuestos de férmula IVc2 en donde Rs
y R¢ son hidrdégeno, R; CF3, n=1 y Rip ¥ Ri; son como se

definié para la férmula I también estan disponibles

Ry
Ve2

cF!

- la sintesis de las aminas IV en donde Q es Q2,

Q3 o Q4, Rs ¥ R son hidrégeno y Ry, es bicicloalquilo,
bicicloalquenilo, bicicloalcadienilo o un grupo de la

fé6rmula

\:\Iﬁu

y en donde Ry, Rg Y Ry son como se definld para la
férmula I se pueden obtener de acuerdo al esquema 3A) o
3B) iniciando desde los siguientes correspondientes

derivados tienilo
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s
p— ° —— o 0
OHCNH - OHCNH Br OHCNH Br
N s
C_ 0 = o ° \ 4 o °
H,N ° HN N
R, R,
(Aminotiofenos protegidos)
' s
C P o A \ J
BOCNH O  BocNH O  BocNH 0
R,
BOC = -C(O)OC(CHy),

y reaccionan con la cetona IXa o IXb

2 R o)

R, B

o el reactivo de Grignard XVb

Ry
H,W V)
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La presente invencién también se relaciona con

cetonas novedosas de la férmula IX.

Las amidas de &cido carbotioico de la férmula I,
donde X=S se pueden obtener de los compuestos de férmula

I en donde X=0 de acuerdo al esquema 4.

ES MA 4
1} reactivo de Lawesson o Py Ss

:"Ldlujodi“mo ¢ THF o tolueno a /Q

R V.

' N2 ! ] NH

I e

* v | (X=5
R | x=0) R, )

Los siguientes derivados de fenilamina de la férmula

IV son nuevos y parte de la invencién:

2-blciclo[2.2.2]oct-2-il~fenilamina;
2-biciclo[2.2.2)oct=-2=-en~2-il-fenllamina;

2-biciclo[2.2.2]octa-2,5~dien-2-il-fenilamina;
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2- (2-aminofenil)-1,1,1-trifluorometil-4-metil-
pentan-2-0l;

2- (2-aminofenil)-l1l-ciclopropil-propan-2-ol;

2- (2-aminofenil)-l1-ciclopropil-butan-2-o0l;

2- (3-metil-l-trifluorometil-but-l-enil)~-fenilamina;

2-(3-metil-1-trifluorometil-butil) fenilamina;

2-(2-ciclopropil-l-metil-etil)fenilamina; y

2= (1-ciclopropilmetil-propil) fenillamina.

Sorprendentemente, se ha encontrado ahora que los
compuestos novedosos de la férmula I tienen, para
propbésitos préacticos, un espectro muy ventajoso de
actividades para proteger plantas contra enfermedades que
son causadas por hongos asi como tamblén bacteria y

virus.

Los compuestos de la férmula I se pueden utilizar en
el sector agricola y campos relacionados de uso como
ingredientes activos para controlar plagas de plantas.
Los compuestos novedosos se distinguen por la excelente
actividad a bajas proporciones de aplicacién, siendo bien
toleradas por la plantas y siendo amhientalmente seguras.
Ellas tienen propiedades muy dtiles curativas,

preventivas y sistémicas y se utilizan para proteger

73



numerosas plantas cultivadas. Los compuestos de férmula I
se pueden utilizar inhibir o destruir las plagas que se
presentan en las plantas o partes de las plantas (frutas,
flores, hojas, tallos, tubérculos, raices) o diferentes
cultivos de plantas' titiles, mientras que a la vez se
protegen también aquellas partes de las plantas que
crecen posteriormente por ejemplo de microorganismos

patdgenos.

También es posible utilizar compuestos de férmula I
como agentes de recubrimiento para el tratamiento de
material de propagacién vegetal, en particular de
semillas (frutas, tubérculos, granos) y plantas cortadas
(por ejemplo arroz), para la proteccidn contra
infecciones fungosas asi como también contra la

ocurrencia de hongos fitopatégenos en el suelo.

Los compuestos I son, por ejemplo, efectivos contra
los hongos fitopatédgenos de las siguientes clases: hongos
imperfectos (por ejemplo Botritis, Piricularia,
Helmintosporin, Fusariun, Septoria, Cercospora Y
alternaria) y basidiomicetes (por ejemplo rizoctonia,
hemileia, puccinia). Adicionalmente, ellos también son

efectivos contra las clases de ascomicetes (por ejemplo

7
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Venturia y Erisite, Podosfera, Monilinia, Uncinula) y de
las clases Oomicetes (por ejemplo fitoptora, fitiun,
plasmopara). La actividad restante se ha observado contra
mildew pulverulento (Erisife spp.). Adicionalmente, los
compuestos novedosos de la férmula I son efectivos contra
bacterias fitopatbgenas y virus (por ejemplo contra
Xantomonas spp, Seudomonas spp, Erwinia amilovora asi

como también contra el virus del mosaico del tabaco).

Dentro del alcance de la presente invencién, 1los
cultivos objeto a ser protegidos tipicamente comprende
las siguientes especies de plantas: cereales (trigo,
cebada, centeno, avena, arroz, maiz, sorgo y especies
relacionadas); remolacha (remolacha dulce y remolacha
forragera); pomos, drupas y frutas suaves (manzanas,
peras, ciruelos, melocotones, almendras; cerezas, fresas,
frambuesas y zarzamora); plantas leguminosas (frijoles ,
lentejas, arvejas, soya); plantas de aceite (colza,
mostaza, haba, olivas, girasoles, coco, plantas de aceite
de castor, semillas de cacao, cacahuete); plantas de
cocombro (calabazas, cocombros, melones); plantas de
fibra (algodén, lino, céfiamo, yute); frutas citricas
(naranjas, limones, toronjas, mandarinas); vegetales (

espinaca, lechuga, esparragos, repollos, zanahorias,

725



cebollas, tomates, papas, papricas); lauraceas (aguacate,
canela, alcanfor) o plantas tales como tabaco, nueces,
café, plantas huevo, cafia de azicar, te, pimienta, vides,
lipulo, bananas, y plantas de caucho natural, asi como

también ornamentales.

Los compuestos de férmula I son utilizados en forma
no modificada o, preferiblemente, junto ayudantes
convencionalmente empleados en la técnica de formulacidn.
Para este fin ellos son convenientemente formulados de
maneras conocidas para <concentrados emulsificables,
pastas recubribles, soluciones directamente rociables o
diluibles, emulsiones diluidqs, polvos humectables,
polves solubles, polvos granulados, Y también
encapsulaciones, por ejemplo en sustancias poliméricas.
Como con el tipo de composiciocnes, los métodos de
aplicacién, tales Como rociado, atomizacién,
espolvoreado, dispersién, recubrimiento o vertimientos,
se escogen de acuerdo con los objetivos pretendidos y las
circunstancias prevalentes. Las composiciones también
pueden contener ayudantes adicionales tales Ccomo
estabilizadores, antiespumantes, reguladores de
viscosidad, ligadores o elementos que Producen

pegajosidad asi como también fertilizantes, donadores de

)3
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micronutrientes gotas formulaciones para obtener efectos

especiales.

Los portadores adecuados y ayudantes pueden ser
sblidos o 1liquidos y son sustancias Gtiles en la
tecnologia de formulacién, por ejemplo sustancias
minerales naturales o regeneradas, solventes,
dispersantes, agentes humectantes, elementos que producen
pegajosidad, espesantes, ligadores o fertilizantes. Tales

portadores son por ejemplo descritos en WO 97/33890.

Compuestos de férmula I son normalmente utilizados
en la forma de composiciones y se pueden aplicar al Area
de cultivo o la planta a ser tratada, simultdneamente o
en sucesién con compuestos adicionales. Estos compuestos
adicionales también pueden ser por ejemplo fertilizantes
o0 donadores de micronutrientes o u otras preparaciones
que influencian el crecimiento de las plantas. Ellas
también se pueden ser herbicidas selectivos asi como
también insecticidas, fungicidas, bactericidas,
nematicidas, molusticidas, y mezclas de varias de estas
preparaciones, si se desea junto con portadores

adicionales, tensoactivos o ayudantes que pongan la

77
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aplicacién empleados de costumbre en la técnica de
formulacién. Los compuestos de la férmula I se pueden
mezclar con otros fungicidas, dando como resultado en

algunos casos actividades sinérgicas inesperadas.

Componentes mezclados que son particularmente
preferidos son los azoles tales como azaconazol,
bitertanol, propiconazol, difenoconazol, diniconazol,
ciproconazol, epoxiconazol, fluquinconazol, flusilazol,
flutriafol, hexaconazol, imizalil, imibenconazol,
ipconazol, tebuconazol, tetraconazol, fenbuconazol,
metconazol, miclobutanilo, perfurazoato, penconazol,
bromuconazol, pirifenox, procloraz, triadimefon,
triadimenol, triflumisol (o] triticonazol;. pirimidil
carbinoles tales como ansimidol, fenamirol o nuarimol; 2-
amino-pirimidina tales como bupirimato, dimetirimol o
etirimol, morf;linas tales como dodemor, fenpropidina,
fenpropimor, expirosamina o tridermor; anilinopiridimina
tales como ciprodinilo pirimetanilo o mepanipirin;
pirroles tales Como fenpiclonil, o fludioxonil;
fenilamidas tales comobenalaxilo, furalaxilo, metalaxilo,
R-metalaxilo, ofurace u oxadixilo; benzimidazoles tales
como benomilo, carbendazim, debacarb, fuberidazola o

tiabendazol; dicarboximidas tales c¢omo clozolinato,

28
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diclozolina, iprodina, miclozolina, procimidona o
vinclozolina; carboxamidas tales como carboxina,
fenfuram, flutolanil, mepronil, oxicarboxin o
tifluzamida; quanidinas tales como guazatina, dodina o
iminoctadina; estrobilurinas tales como azoxistrobina,
cresoximetil, metominostrobina, SSF-129, metil 2-[(2-
trifluorometil)-pirid-6-iloximetil)-3-metoxiacrilato
dcido 2-{a{[(a-metil-3-trifluorometil-benzil)imino]-oxi]-
o-tolil]-glioxilico-metiléster-O-metiloxioma
(trifloxistrobina); ditiocarbamatos tales como ferbam,
mancozeb, maneb, mtiram, propineb, tiram, zineb o ziram;
N-halometiltio—-dicarboximidas tales como captafol,
captan, diclofuanid, fluoromida, foltep o toliflunamid;
compuestos de cobre tales como mezclas de Bordeaux,
hidréxido de cobre, oxicloruro de cobre, sulfato de
cobre, éxido cuproso, “mancopper” u oxina-cobre;
derivados de nitrofenol tales como dinocap o nitrotal-
isopropilo; derivados organofosforados tales como
edifendos, iprobenfos, isoprotiolano, fosdifen, pirazofos
o toclofos-metilo; y otros compuestos de estructuras
diversas tales como acibenzolar-S-metilo, anilazina,
blasticidin-S, quinometionat, <cloroneb, clorotalonilo,

cimoxanilo, diclona, diclomezina, dicloran, diclofencarb,

77



dimetomor, ditianon, etridiazol, famoxadona, fenamidona,
fentina, ferimzona, fluacinan, flusulfamida, fenhexamida,
fosetil-aluminio, himezasol, kasugamisina, metasulfocar,
pencicuron, eftalamida, polioxinas, probenazol,
propamorcar, piroquilon, quinoxifen, quintozene, azufre,
triazoxido, trisic}ason, triforina, validamicina, (S)-5-
netil-2-metiltio-5-fenil-3-fenil-amino-3, 5-

dihidroimidazol-4-one (RPA 407213), 3,5~dicloro—-N-(3-
cloro-l-etil-l-metil-2-oxopropil)-4-metilbenzamida (RH-
7281), N-allyl-4,5-dimetil-2-trimetilsililtiofeno-3-
carboxamida (MON 65500), 4-cloro-4-4-ciano-N,N-dimetil-5-
p-tolilimidazol-l1-sulfon-amida (IKF-S316), N-(l-ciano-1,2-
dimetil-propil)}=-2-(2,4-diclorofenoxi)-propionamida (AC

382042), o iprovalicarb (SZX 722).

Un método preferido de aplicar un compuesto de
fé6rmula I, o una composicién agroquimica que contiene al
menos uno de dichos compuestos, es aplicacién foliar. La
frecuencia de aplicacién y la proporcién de aplicacién
dependerd del riesgo de infestacién por el patégeno
correspondiente. Sin embargo, los compuestos de férmula I
también pueden penetrar la planta a través de las raices
por via del suelo (accibén sistémica) al remojar el locus

de la planta con una formulacién liquida, o al aplicar
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los compuestos en forma sélida al suelo, por ejemplo, en
forma granular (aplicacién al suelo)}. En los cultivos de
arroz de agua tales granulados se pueden aplicar al campo
de arroz fluido. Los compuestos de la f6brmula I también
se pueden aplicar a semillas (recubrimiento) mediante
impregnacién de las semillas o los tubérculos © con una
formulacibén liquida del fungicida o recubriéndolos con

una formulacién sdlida.

La formulacién, es decir, las composiciones que
contienen los compuestos de férmula I y, si se desea, un
ayudante sélido o 1ligquido, se preparan de manera
conocida, tipicamente al mezclar intimamente y/o moler
los compuestos con extendedores, por ejemplo, solventes,
portadores sé6lidos y, opcionalmente, compuestos de

superficie activa (tensoactivos).

Las formulaciones agroquimicas usualmente contendran
de 0,1 a 99% en peso, preferiblemente de 0,1 a 95% en
peso, del compuesto de la fé4rmula I, 99.9 a 1% en peso,
preferiblemente 99,8 a 5% en peso de un ayudante sélido o
liquido, y desde 0 a 25% en peso, preferiblemente desde

0,1 a 25%, de un tensoactivo.
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Las razones ventajosas de aplicacién son normalmente
de 5 a 2 Kg de ingrediente activo (a.i.) por hectdrea
(ha), preferiblemente de 10g a 1 Kg a.i./ha, méas
preferiblemente desde 20g a 600 g a.i/ha. Cuando se
utilizan como agentes remojantes de semilla, las dosis
convenientes van desde 10 mg a 1 g de sustancia activa

por Kg de semillas.

Mientras que se prefiere formular productos
comerciales como concentrados, el usuario final o

normalmente utilizara formulaciones diluidas.

Los sigquientes ejemplos no limitativos ilustran la
invencié4n anteriormente descrita con méds detalle. Las
temperatura se dan en grados Celsius. Las siguientes
abreviaturas se utilizan: m.p = punto de fusién; b.p. =
punto de ebulliciébn. “RMN” significa espectro de
resonancia magnética nuclear. MS se establece para
espectro de masa. “%” es el porcentaje del peso, a menos
que las concentraciones correspondientes se indiquen en

otras unidades.

DR
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EJEMPLO 1

Acido 2-fluoro—-l-metil-4-trifluorometil-1H-pirrol-3-

carboxilico

COOH

L

J}g F

Una solucién de 1,25 g (11 mmol) de
litiodiisopropilamida (LDA) 4 95% en 20 ml THF absoluto
se agrega gota a gota a una solucién de 1,0 g ( 5,2 mmol)
4cido l1l-metil-4-trifluorometil-lH-pirrol-3-carboxilico en
60 ml de THF de tal manera que la temperatura permanece
constante a -75°C. después de 3 horas de agitar a -75°C,
una solucidén de 1.95 q (6,2 mmol) N-fluoro-
bis(fenilsulfonil)amina en 20 ml THF absoluto se agrega
en ca. 30 minutos a una temperatura constante de -75°C.
luego el enfriamiento se detiene y la mezcla de reaccién
se agita durante 16 horas, calentando de esta forma
lentamente hasta temperatura ambiente. Luego el solvente
se remueve en un vacio de chorro de agua y el residuo es

disuelto en agua. Después de la adicién de dacido



clorhidrico 1N (pH = 1) el etilacetato se agrega y la
fase orgénica se extrae dos veces con agua adicional.
Después de la separacién de la fase orgédnica, se obtiene
la materia prima, secando sobre sulfato de sodio y la
evaporacidén de solvente en un vacio de chorro de agua. El

producto crudo se purifica mediante, cromatografia de

columnas sobres silica gel [eluante: hexano/etilacetato
1:1). Rendimiento: 0,65 g &cido 2-fluoro-l-metil-4-
trifluorometil-1H-pirrol-3-carboxilico en la forma de

cristales blancos; m.p.: 190.191°C.

El &acido 2-cloro-l-metil-4-trifluorometil-lH-pirrol-
3-carboxilico se puede obtener de manera analoga
utilizando por ejemplo N-clorsucinimida como agente de
halogenacién en la reaccidédn escrita anteriormente, m.p.

197-198°C.
EJEMPLO 2

Acido l-metil-4-trifluorometil-1H-pirrol-3-

carboxilico [2-(1l,3-~dimetilbutil)fenil]amida

¥
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CF,. ﬂ
' NH
N H' [G'llpd. 1.1]
&,
Hy
CH,

Una solucién de 0,5 g (2,6 mmol) @&cido 1l-metil-4-
trifluorometilpirrol-3-carboxilico y 0,37 g (2,85 mmol)
de oxalilcloruro en 20 ml de cloruro de metileno se agita
durante 3 horas a temperatura ambiente en la presencia de
una cantidad catalitica de DMF. Entonces la solucidn de
cloruro acida es lentamente agregada a una solucidédn de
0,46 g (2,6 mmol) 2-{(1,3-dimetilbutil)fenilamina, 0,33 g
(3,4 mmol) trietilamina y 15 ml de cloruro de metileno.
Para esta resultante se agita entonces durante 16 horas a
temperatura ambiente. Después de la remocién del solvente
un vacio de chorro de agua, la materia prima se toma en
etilacetato, La fase de etilacetato se lava dos veces con
agua y luego la fase orgédnica se seca sobre sulfato de
sodio. Después de la evaporaciédn del solvente en un vacio
de chorrc de agua, el residuo obtenido se purifica
mediante cromatografia de columna sobre silica gel
{eluante: hexano/etilacetato = 3:1). Rendido: 0,45 g

4cido 1-Metil-4-trifluorometil-1H-pirrol-3-carboxilico



[2-(1,3-dimetilbutil) fenil]amida en la forma de cristales

café; m.p.: 83-85°C.

EJEMPLO 3

Acido 1-metil-4-trifluorometil-1H-pirrol-3-

carbotioico [2-(1,3-dimetilbutil)fenillamida

CF.
' H
N H [cmpd. 6.1)
én,
Hy

Un frasco de sulfonacién una mezcla de 0,6 g de
acido 1-Metil-4-trifluorometil-1H-pirrol-3-carboxilico
[2-(1,3-dimetilbutil) fenil]amida, 0,45 g P2Ss Yy 30 ml de
dioxano se calienta a 70-75°C durante 3 horas. Después de
la filtracién, el solvente se remueve en un vacio de
chorro de agua y el residuo se toma en etilacetato. La
fase orgdnica se lava dos veces con agua y el etilacetato
se remueve en un vacio de chorro de agua. El material
crudo se purifica mediante cromatografia de columna sobre

silica gel {eluante: etilacetato/n-hexano = 1:1).
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Rendimiento: 0,53 g &cido 1-Metil-4-trifluorometil-1H-
pirrol-3-carbotioico ([2-(1,3-dimetilbutil)fenil]amida en

la forma de una resina rojiza ('H-RMN).

EJEMPLO 4 (Intermedio de amina)

2-(2-ciclopropil-l-metil-etil) fenilamina

“ [cmpd. 7.6)

A una solucién de 2,96 g (15,5 mmol) de 2-(2-
aminofenil)-1-ciclopropil-propan-2-ol en 70 ml de metanocl
se agrega 4,43 g (43,4 mmol) &acido sulfdarico conc. (96%).
La mezcla resultante se hidrogena sobre 600 mg Pd/C{10%)
durante 20 horas a 30-35°C. después de ese tiempo no se
detecta mas tomas de hidrogeno. El catalizador se filtra
y el solvente se remueve en un vacio de chorro de agua.
El residuc se toma en el etilacetato/agua en la fase
acuosa se neutraliza mediante la adicidén de carbonato de
sodio. La fase de aqua se extrae dos veces con

etilacetato, entonces la fase organica combinada se seca
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sobre sulfato de sodio. Después de la remocién del
solvente en un vacio de chorro de agua, el crudo de amina
se obtiene. La materia prima obtenida se purifica
mediante cromatografia de columnas sobre silica gel
(eluante: hexano/éter = 5:1). Rendimiento: 2,1 g 2-(2-
ciclopropil-l-metil-etil) fenilamina en la forma de un

aceite café ('H-RMN).
EJEMPLO 5 (intermedic de amina)

Mezcla E/Z-isomerica 2-(3-metil-l1-triflucrometil-

but-1-enil) fenilamina

H,
A

cF, Ch
[cmpd. 7.4]

Una solucién de 1,14 g (4,4 mmol) 1-(3~metil-1-
trifluorometil-but-l-enil)-2-nitrobenceno en 20 ml de
metanol se hidrogena sobre 10% Pd/C (230 mg) a
temperatura ambiente durante 20 minutos. 1luego el
catalizador se filtra y el sclvente se remueve en un

vacio de chorro de agua. El producto crudo se purifica
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mediante cromatografia de columnas sobre silica gel
(eluant: metilenecloruro/hexano = 2:1). Rendimiento: 0,6
g (suma E+Z isémero) 2-(3-metil-1-trifluorometil-but-1-
enil) fenilamina de la forma de un aceite café. Después de
la cromatografia de columna ambos isémeros se obtienen en

forma pura ('H-RMN).

1,1,1-trifluorometil-4-metil-2-{2-nitrofenil)-

pentan-2-ol

A una sclucibn de 20,2 g {0,1 mol) 2-
bromonitrobenceno en 300 ml tetrahidrofurano absorbente.
Se agrega 81 ml de SEC ID No. BuLi {0,105 mol) durante un
periode de 30 minutos de tal manera que la temperatura
interna permanece constante a -103 a -107°C. después de
agitar durante 70 minutos a -103 a -107°C una solucién de
20,0 g (0,13 mol) de triflorometilisobutilcetona en 150

ml de tetrahidrofurano a ese punto se agrega durante un



periodo de 20 minutos de tal manera que la temperatura
permanece constante a -105°C (it 2°C). Después de agitar
durante 4 horas a -105°C la temperatura se eleva a -20°C
y se agrega una solucién de 150 ml de aminocloruro
saturado. Luego se agrega un 1 de etilacetato y la fase
orgidnica se lava tres veces con agua. Después de secar la
fase orgAnica con el sulfato de sodic y destilar el
solvente en un vacioc de chorro de agua se obtienen 1la
materia prima. La purificacién se 1logra mediante
cromatografia de columna sobre silica gel (eluante:
hexano/etilacetato = b5:1). Rendimiento: 8,2 g 1,1,1-
trifluorometil-4-metil-2-(2-nitrofenil)pentan-2-01l en 1la

forma de un polvo café; m.p.:103-105°C.
EJEMPLO 7

1-({3-metil-1-trifluorometil-but-1-enil)-2-

nitrobenceno (Mezcla E/Z)

cr, COh
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A una solucién de 10,8 g (39 mmol) 1,1,1-
trifluorometil-4-metil-2-(2-nitrofenil)pentan-2-ol en 110
nl de piridina abs. Se agrega lentamente 13,9 g (117
mmol) de tionilcloruro a una temperatura de 0,5°C. luego
la mezcla se calienta a 90-95°C durante 1 hora. Después
de enfriar la mezcla de reaccidn se agrega agua helada.
La solucién resultante se extrae cuidadosamente con
etilacetato y después se seca la fase organica sobre
sulfato de sodio y se destila el solvente en un vacio de
chorro de agua, se obtiene el producto crudo. Se logra la
purificacién mediante cromatografia de columnas sobre
silica gel (eluante: cloruro de metileno/hexano = 1l:1).
Rendimiento: 5,2 g 1—(3-métil-1—trifluorometil—but-1—
enil)-2-nitrobenceno en la forma de un aceite café (H-

RMN) .
EJEMPLO 8
(amina intermedia)

2-(3-metil~l-trifluorometil-butil) fenilamina

4
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[cmpd. 7.5)

Una solucién de 2,98 g (12,9 mmol) 1-(3-metil-1-
trifluorometil-but-l1-enil)-2-nitrobenceno en 30 ml de
metanol se hidrogena sobre Raney-Nickel {etanol) a 100°C
¥ 150 bar durante 10 horas. Luego el catallzador filtra ¥y
el solvente se remueve en un vacio de chorro de agua. El
producto crudo obtenido se purifica mediante
cromatografia de columna sobre silica gel (eluante:
hexano/cloruro de metileno = 1:2). Rendimiento: 1,9 ¢ 2-
(3-metil-l1-trifluorometil-butil)fenilamina de la forma de

un aceite café (‘H-RMN).
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Cmpd.

no.
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1.2
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1.17
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Me Me Et

Me Me Me
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Me Et Et 84-86

Me Me Me

Me Me Me

Me Me Et resin; '"H-NMR,
MS

CFy, Me Me resin; '"H-NMR,
MS

CF;, Me Et

Me Me Me

Me Me Et

CF, Me Me Resina

Me CFy CF,

CFH Me Me

Me Me Me
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1.25
1.26
1.27
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1.30
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CFsH
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Me
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M = 366
oil; M" =380 ,

Phys.data
m.p.°C
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23
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26

2.7

28

CF,

CF3 Me

CF5 Me

CFs Me

CF; Me

CF3 CHOMe
CFH Me
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Resina
('H-NMR,
MS)
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212
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2.14

2.15

CFaH
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CF,

CFs
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4'-F
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119—112
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2.23 CFs Me F

2.24 CF, CH,OMe F

2286 CFs Me Me

&
&
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Tabla 3
R, H - s
N N
I R, e
N R,
A"
4
Cmpd. Ry Ra Ra Rs Re Ry
no.
3.1 CF; Me H H H Me
32 CF, CH;OMe H H H Ma
33 CF; Me H H H CFs
3.4 CF, Mo H H H Me
35 CF, Me H H H Mea

F

FOFES

H

4

176-178

Phys. data
m.p.°C
92-83
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N

36 CF» CH.OMs H H H Me Ms E
3.7 CFs Me H 6F H Mo Me Me
38 CFs Me H 5F H Me Me Me
3.9 CFs Me H H H Mse E Et
310 CFy; Me F H H Me Me Me  ,.e
3.11 CF; CHOMe F H H Me Me Me
3.12 CFs Me F H H Me Me €Et
3.13 CFs Me F H H CF; Me Me
3.14 CF, Me F H H CF, Me Et
3.15 CRH Me H H H Me Mo Ms Accite
3.16 CFH Me H H H Me Me Et
317 CFH Me H H H CF; Me Me
3.18 CFH Me H H H Me Mo Mo
3.19 CFH; Me H H H Me Mo Me
3.20 CFH: Me H ‘H H Mse Me Et
3.21 CFH: Me H H H CFR Ma Me
3.22 CFH; Me H H H Mo Ma Ms
Tabla 4
Ry
R, =
NH ™ d
E. R,
Cmpd. R, Rz Ry Re Rs Re phys.data
m.p.°C

na.
4.1 CFs Me H H H
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4.7

4.8

CF, Me
CFs Me
CF3 Me
CFs Me
CFy Me
CF, CHyOMe
CFH Me

H

3

F

" H

H

2o

Resina

_Resina .



4.9

4.10

4.11

4.12

4.13

4.14

4.15

CFH

CFs

CFs

CFs

CF,

CFs

CF;

CH;OMe

H

T

D % %% B

"F



4.16

4.17

4.18

4.19

4.20

421

4.22

CF,

CFzH

CF,

CFs

CFs

CFs

CF;

CH,OMe

CH;OMe

CH,OMe

H

F

72

B 2 % b % BB

~F

e
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423 CF; Me F
/ H
424 CF3 CHOMe F
Vg EH
425 CF; Me Me
- EI-I
4.28 CF; Me Me '
7/ l-l
Tahla 5
R, NH Ry
] AL
N "R, Ry
Ry R
nﬂ
Cmpd. Ry Rz Ry, Rs Ry Ry Rwo

no.

5.1 CF, Me

52 CFs CH,OMe
53 CFs Mea

5.4 CFs Me

5.5 CFy  GCH;OMe

I x

Cl

I T XT xT T

I I T XTI T

TIIICIT

SFQFF
X

R

H
H
H
C
H

phys.data
m.p.°"C
108-110

22



5.6
5.7
5.8
5.9
5.10
5.1
5.12
5.13
56.14
5.15
5.16
5.17
5.18
5.18
520
5.21
522
523
5.24
5.25
5.26
5.27
5.28

CFs
CF;
CF,
CF;
CF;
CFy
CFH
CFzH
CFH
CFH
CF.H
CFH
CFzH
CFH
CFH
CFH
CFH.
CFH,
CFaH

CF,

CF:H
CFH

GCHOMs

CH;OMe
CH,OMe

Me
CH;OMe
CH,OMe
Me

CH;OMe
CH;OMe

CHOMe

SFEFEFFF

'l'lI'ﬂI'ﬂIIII“'l'ITITIIIII'ﬂ'ﬂ'ﬂ'I'I‘H'I'I

T4

IIIIII_IIIIIIIIIIIIIIIII

IIIIIIIIIIIIIIIIIIIIIII

CF,

CF»

Et

Et
Et

Et

T I I IIIIQQIIIITIIIQOIIICT

IIIIIITQOIIIIIIITIQIIICT
th
5



Tabla 6

Cmpd.

no.
6.1
6.2
6.3
6.4
65
6.8
6.7
6.8
6.9
6.10
8.11
6.12
6.13
6.14
6.15
6.16

CFs
CF,
CF;
CF;
CF,
CFs

CFy

CF,
CF;
CFs
CFs
CF,
CFsH
CFH
CFH
CFH

Me
CH:OMe

CHOMe

: ¥

Q
I
[o)
3

TEFFFFEF

IT IrXrT MMM TMMIIIIITTIT

75

CFa

CFs
CF,

CF3
Ms

FFQEFF 2

m

EFFSFEFTE

(md = mezcla de diastercoisdmeros)

Ry Phys. Data
m.p.*C

Me resin;'H-NMR;M’=368
Me
Me
CFs
Et md;rasin;'H-NMR;M*=382
Et
Et
Me Resin; M* = 386
Me
Et
Me
Et
Me
Et
Me
Me



Tabla 7: Intermedios de Amina

76

Cmpd.No. Phys.data (m.p.°C or NMR)
71 H, oH, 84-86
CH,
cFl
7.2 ! Oll; 'H-NMR
a.'l
7.3 H, Oi: TH-NMR
CoHy
7.4 i Oil; 'H-NMR
7.4.1:E- P CH,
isomer CH,
7.4.2: Z2- CF,
isomero Mezcla E/Z
75 H, Ofl; "H-NMR
H H,
CH,
3
78 1 Oll; 'H-NMR
H
CH,
7.7 Oil: "H-NMAR
H




Tabla H-RMN

Comp

_No.

6.1

6.6

72

7.3

74.1
(E-isomer)
7.4.2
(Zisomer)

75

768

7.7

1.28

Datos 'H-RMN (ppm/muttiplicidad/mimero de protones; solvente CDCly)

0.82/2xc/6H; 1.19/0/3H; 1.35-1.60/m/1H; 3.70/&/3H; 6.99/d/H;
7.2-7.4/m/4H; 7.61/d/1H; 8.70/s(broady1H

0.75-0.88/m/12H; 1.0-1.85/m/8H; 1.18/d/3H; 1.20/d/3H; 3.0/m/2H;
3.70/8/6H; 7.0/d/2H; 7.2-7.4/m/BH; 7.61/d/2H; 8.7/s/2H

0.1/m/2H; 0.45/m/2H; 0.65/m/MH; 1.69/s/3H; 1.80/m/1H; 2.0/m/1H;
3.7/s(broad)/3H{OH+NH,); 6.60-8.70/m/2H; 6.88-7.11/m/2H
0.01/m/2H; 0.35/m/2H; 0.55/m/2H; 0.75//3H; 1.51/m/1H; 1.8-2.05/m/aH;
3.72/s({broad)y3H(OH+NH;); 6.47-8.58/m/2H; 6.91/m/2H

1.08/d/6H; 3.02/m/1H; 3.60/s(broad)2H(NH;); 5.81/d/1H; 6.72/m/2H;
6.98/dxd/1H; 7.16/xd/TH

0.91/d/3H; 1.03/d/3H; 2.25/m/1H; 3.58/s(broad)/2H; 8.36/dxd1H;
8.78/m/2H; 6.99/dxd/1H; 7.18/bed/1H

0.83/d/3H; 0.87/d/3H; 1.40/mMH; 1.69/m/MH; 1.99/m/1H;
3.6/m/3H(NHz+H-benzylic); 6.75/dxd/1H; 8.85V/1H; 7.08-7.2/m/2H
0.05/m/2H; 0.4/m/2H; 0.6/mV1H; 1.28/d/3H; 1.35/m/1H; 1.60/m/1H;
2.88/m/1H; 3.85/s(broad)/2H(NH,); 6.68/d1H; 8.85//1H; 7.0/txd/1H;
7.1/dxd/1H

0.01/m/2H; 0.38/m/2H; 0.60/m/1H; 0.82//3H; 1.32/m/1H; 1.52-1.80/m/3H;
2.68/m/1H; 3.65/s(broad)y2H{NH,); 8.69/d/1H; 8.78//1H; 7.0/xd/1H;
7.08/cxd/1H

0.78-0.85A+d/8H; 1.35-1.69/m/5H; 2.85/m/1H; 3.70/s/3H; 7.0/d/1H;
7.20/m/3H; 7.37/d/1H; 7.58/s(broady1H; 7.7/m/1H



Ejemplos de Formulacién para los Compuestos de

f6rmula I

Los procedimientos de trabajo para preparar las
formulaciones de los compuestos de f6rmula I tales como
concentrados emulsificables, soluciones, granulados,
polvos y polvos humectantes se describen en la WO

97/33890.

Ejemplos Biolégicos: Acciones Fungicidas

Ejemplo B-1: Accién contra la Puccinia

recondita/trigo (la roya del trigo)

Plantas de trigo de una semana de nacidos cv.
“Arina” son tratados con el compuesto de ensayo formulado
(0,02% de ingrediente activo en una cémara de rociado. Un
dia después de la aplicacidén las plantas de trigo son
inoculadas por rociado con una suspensibédn de esporas (1 x
105 uredosporas/ml) sobre las plantas de ensayo. Después
de un periodo de incubacién de dos dias a 20° C y 95% de
humedad relativa las plantas son mantenidas en un

invernadero durante 28 dias a 20° C y 60% de humedad

.
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relativa. La incidencia de enfermedad se logra 10 dias

después de la inoculacidn.

Los compuestos de las tablas 1 a 6 muestran una

buena actividad en estos ensayos (<20% de infestaciém).

Ejemplo RBR=-2: aceidén contra la Podosfaera

leucotricha/manzana (mildew lvoriento sobre la manzana

Semillas de manzana de 5 semanas c¢v. Mcintosh son
tratadas con el compuesto de ensayo formulado (0,002% de
ingrediente activo) en una céamara de rociado. Un dia
después de la aplicacién las plantas de manzana son
inoculadas por medioc de inocular las' plantas infectadas
con mildew polvoriento de manzana por encima de las
plantas de ensayo. Después de un periodo de incubacién de
12 dia a 22° C y 60% de humedad relativa bajo un régimen
de luz de 14/10 horas (luz/oscuridad) la incidencia de la

enfermedad se determina.

Los compuestos de las tablas 1 a 6 muestran una

buena actividad en este ensayo.

2%



Ejemplo B.3: Accién contra Venturia

imaliszmzar‘a (Coatra scbre la manzana)

Plantulas de manzana de 4 semanas cv. Mcintosh son
tratadas con el compuesto de ensayo formulado (0,02% de
ingrediente activo) en una cAmara de rociado. Un dia
después de la_aplicacibn las plantas de manzana son
inoculadas por rociado de una suspensién de espora (4 x
10° conidia/ml) sobre las plantas de ensayo. Después de
un periodo de incubacién de 4 dias a 21° C y 95% de
humedad relativa las plantas son colocadas durante 4 dias
a 21° ¢ y 60% de humedad relativa en un invernadero.
Después de otros 4 dias de periodo de incubaciétn a 21° C
y 95% de humedad relativa la incidencia de la enfermedad

se determina.

Los compuestos de las tablas 1 a 6 muestran una

buena actividad en este ensayo.

Ejemplo B-4: accién contra Erisipe graminis /cebada
(mildew polvoroso scbre la cebada)

Plantas de cebada de una semana de nacida cv.

Express son tratadas con el compuesto de ensayo formulado
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(0,02% de ingrediente efectivo) en una cémara de rociado.
Un dia después de la aplicacién las plantas de cebada son
inoculadas por medic de agitar plantas infectadas con
mildew polvorose por encima de las plantas de ensayo.
Después de un periodo de incubacién de 6 dias a 20° C/18°
C (dia/noche) y 60% de humedad relativa en un invernadero

la incidencia de la enfermedad fue determinada.

Los compuestos de las tablas 1 a 6 muestran una

buena actividad en este ensayo.

Ejemplo B-5: Accién contra Botritis cinerea /

manzana {(Botritis sobre frutos de manzana)

En un fruto de manzana c¢v. Golden Delicious 3
agujeros son taladrados y cada uno es llenado con 30 ul
de goticas del compuesto de ensayo formulado (0,002% de
ingrediente activo). Dos horas después de la aplicacién
50 ul de una suspensién de esporas de B. cinerea (4 x 10°
conidia/ml)} son pipeteadas sobre los gsitios de
aplicacién. Después de un periodo de incubacién de 7 dias
a 22° C en una cémara de crecimiento la incidencia de la

enfermedad es determinada.

%4
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Los compuestos de la tabla 1 a 6 muestran buena

actividad en este ensayo.

Ejemplo B-6: accién contra Botritis cinerea/uva

{(botritis sobra uvas)

Pléntulas de uva de 5 semanas cv. Gutedel son
tratadas con el compuesto de ensayoc formulado (0,002% de
ingrediente activo) en una cémara de rociado. Dos dias
después de 1la aplicacién las plantas de uva son
inoculadas por rociado con una suspensién de esporas (1 x
10° conidia/ml) sobre las plantas de ensayo. Después de
un periodo de incubaciétn de 4 dias a 21° C y 95% de
humedad relativa en un invernaderc la incidencia de la

enfermedad es determinada.

Los compuestos de las tablas 1 a 6 muestran buena

actividad en este ensayo.

Ejemplo B-7: accidén contra Botritis cinerea/tomate

(Botritis sobre tomates)

/3»?/
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Plantas de tomate de cuatro semanas cv. Roter Gnom
son tratadas con el compuesto de ensayo formulado (0,002%
de ingrediente activo) en una cémara de rociado. Dos dias
después de la aplicacién las plantas de tomate son
inoculadas con una suspensién de esporas (1 x 108
conidia/ml) sobre las plantas de ensayo. Después de un
periodo de incubacién de 4 dias a 20° C y 95% de humedad
relativa en una camara de crecimiento la incidencia de la

enfermedad es determinada.

Los compuestos de las tablas 1 a 6 muestran una

buena actividad en este ensayo.

Ejemplo B-8: accién contra pirencfora teres/cebada

smancha en red sobre cebada)

Plantas de c¢ebada en una semana cv. EXpress son
tratadas con el compuesto de ensayo formulado (0,002% de
ingrediente activo) en una cémara de rociado. Dos dias
después de 1la aplicaciétn las plantas de cebada son
inoculadas por rociado con una suspensidén de esporas (3 x
10* conidia/ml) sobre las plantas de ensayo. Después de
un periodo de incubacién de dos dias a 20° C y 95% de

humedad relativa las plantas son mantenidas durante dos



dias a 20° C y 60% de humedad relativa en un invernadero.
La incidencia de la enfermedad es determinada cuatro dias

después de la inoculacién.

Los compuestos de las tablas 1 a 6 muestra una buena

actividad de este ensayo.

Ejemplo B-9: accién contra Septoria nodorum/trigo

(manchas de hoja de septoria scbre el trigo)

Plantas de trigo de una semana c¢cv. “Arina” son
tratadas con el compuesto de ensayo formulado (0,02% de
ingrediente activeo) en una camara de rociado. Un dia
después de la aplicacién 1las plantas de trigo son
inoculadas por rociado con una suspensién de esporas (5 x
10% conidia/ml) sobre las plantas de ensayo. Después de
un periodo de incubacidén de un dia a 20° c Y 95% de
humedad relativa las plantas son mantenidas durante 10
dias a 20° C y 60% de humedad relativa en un invernadero.
La incidencia de la enfermedad es determinada 11 dias
después de la inoculaciédn. Los compuestos de las tablas 1

a 6 muestran una buena actividad en este ensayo.

A



REIVINDICACIONES

1. Una amida de acido pirrolcarboxilico o

pirrolcarbotioico de la férmuia (I),

En donde

X es oxigeno o azufre;

Ry es CF3, CF:H o CFHz;

Rz es alquilo C;-C3;, haloalquilo C;—-Cs, alcoxi C;-Cs
alquilo -C;-C3; o haloalcoxi C;~C3;- alquilo C;-Cs;

Rs es hidrégeno, metilo, CF; o flior;

Q es

. %
Ry R, R, H'H-
@), —&8 @ . @, —{ F @9 ;
RS ] Fl‘



Ry es Dbicicloalqullo CsCis no sustituido o

sustituido por metilo, etilo o CFj3;
bicicloalquenilo Ce¢-Ci4y no sustituido o sustituido
por metilo, etilo o CFs;

bicicloalcadienilo C¢—Ci4 no sustituido o sustituido

por metilo, etilo o CF3; o un grupo de la forma

r

Donde R7, Rg ¥ Rg son independientemente uno del otro

alquilo C;-Ci; o haloalquilo C;-Ci; o un grupo

Ry

En donde Rj;p Y Rz son independientemente uno del

otro hidrégeno o halégeno y n lo2:;vy

Rs ¥ R¢ son independientemente uno del otro hidrégeno

o halégeno.

A6



2. Un compuesto de

reivindicacién 1, en donde

3. Un compuesto de

reivindicacién 1, en donde

4., Un compuesto de

reivindicacién 1, en donde

R; es CFs;

87

formula I de

X es oxigeno.

férmula I de

X es azufre.

formula I de

Rz es alquilo C;-Ci3, halocalquilo Ci-Cj,

alquilo C,-Cjs;

Ry es hidrégeno o flior;

Q es Ql;

Ry es bicicloalquilo CeCip no

sustituido por metilo, etilo o CFi; o

acuerdo a la

‘acuerdo a 1la

acuerdo a 1la

0o alcoxi C;-Cs

sustituido (o]

Bicicloalquenilo CgCip no sustituido o sustituido

por metilo, etilo o CFi; o

Bicicloalcadienilo Cg-Cio no sustituido o sustituido

por metilo, etilo o CFj;

un grupo de la férmula
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donde R;, Rs Y Ry son independientemente uno del otro

alquilo C;-C3; o haloalquilo C;~Ci; ¥

Rs ¥ Rs son independientemente el uno del otro

hidrégeno, cloro o fldor.

5. Un compuesto de la férmula I de acuerdo a la

reivindicacién 1, en donde

Ry, es un grupo de la forma

-

En donde Rs, Rs ¥ Ry son independientemente uno del

otro alquilo C;-C3; o haloalquilo C;~Cai.

6. Un compuesto de la férmula I e acuerdo a la

reivindicacién 1, en donde
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R; es CFs;

R; es alquilo C;-C3, haloalquilo C;-Ci3, o alcoxi C;-C;
alquilo C;-Cs;
Ry es hidrégeno o fluor;

Q es Q2, Q3 o Q4;

Ry es Dbicicloalquilo Cg-Cio no sustituido o

sustituido por metileo, etilo o CF3; ©

Bicicloalquenilo Cg-Cip no sustituido o sustituido

por metilo, etilo o CFs3; ©

Bicicloalcadienilo Cg-Cio no sustituido o sustituido

por metilo, etilo o CFi;

un grupo de la forma

-

donde R7, Rg ¥ Ry son independientemente uno del otro

alquilo C,~-Cs o haloalquilo C;~Cis; ¥

Rs ¥ Re¢ son independientemente el uno del otro

hidrégeno, cloro o fluor.



7. Un compuesto de la férmula I de acuerdo a 1la

reivindicacién 6, en donde

Q es Q2.

8. Un compuesto de la férmula I de acuerde a la

reivindicacién 2, en donde

Ry es CFa;
Rz es alquilo Cy=C3; o alcoxi C,-C3 alquilo C,~Cj;
Ry es hidrégeno o flior;

Q es Q1;

Ry es bicicloalquilo Cs-Cic no sustituido o]
sustituido por metilo, etilo o CF3; ©

Bicicloalquenilo CgCip no sustituido o sustituido

por metilo, etilo o CF3; ©

Bicicloalcadienilo Cg¢-Ci;9 no sustituido o sustituido
por metilo, etilo o CFa; ©

un grupo de la férmula

189



91

donde R;, Rs ¥ Ry son independientemente uno del otro

alquilo C;~C3 o haloalquilo C;~C3; o un grupo

n1ll
Qv
L]
Donde Rjo y Riy son independientemente uno del

otro hidrégeno o halégeno yn =10 2; y

Ry ¥ Rs son independientemente uno del otro

hidrégeno, cloro o flior.

8. Un compuesto de férmula I de acuerdo a 1la

reivindicacién 8, en donde

Rz es metilo o CH,OCHj;

R es un grupo de la forma

189

donde R7, Rg ¥ Ry son independientemente uno del otro

CFs, metilo o etilo, preferiblemente metilo; y

Y
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Rs Y Re¢ son independientemente uno del otro

hidré6geno, flior, o cloro.

10. Un compuesto de la fé4rmula I de acuerdo a la

reivindicacién 9, en donde
R es metilo.

11. Un compuesto de la férmula I de acuerdo a 1la

reivindicacién 9, en donde

Rz es metilo;
Rs es hidrégeno;

Rq €3 un grupo de la forma

-

donde R7, Rs Yy Ry son independientemente uno del otro

metilo o etilo, preferiblemente metilo; y

A2
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Rs V¥ Rg son independientemente uno del otro

hidrdgeno, fldor, o cloro.

12. Un compuesto de la férmula I de acuerdo a la

reivindicacién 9, en donde
R; es metilo;

Ry es flior;

Ry €S un grupo de la forma

\I:f\l:J%
donde R, Rs Y Ry son independientemente uno del otro

metilo o etilo, preferiblemente metilo; y

Rs Y Rs son independientemente uno del otro

hidrégeno, fltor, o cloro.

13. Un compuesto de fédrmula I de acuerdo a 1la

reivindicacién 1, en donde

R; es CF;H o CHF;;

A3



R; es alquilo C,-C3, haloalquilo C,-Cs © alcoxi C;-Cs; -
alquilo C;~C3;;
Rz es hidrégeno o fldor;

Q es Q1;

Ry es un grupo de la forma

YT%
donde R7, Rs ¥ Ry son independientemente uno del otro

alquilo C;-C3; o haloalquilo C;-Cs3; ¥y

Rs Yy Rs son Iindependientemente wuno del otro

hidrdégeno, cloro o flior.

14. Un compuesto de la férmula I de acuerdo a la

reivindicacién 13, en donde

X es oxigeno:;

R» es metilo o CH>OCHi;

R; es un grupo de la forma




95

19

donde R, Rs ¥ Ry son independientemente uno del otro

alquilo C;-Cs o haloalquilo C;-Cj;.

15. Un compuesto de f6rmula I de acuerdo con la

reivindicacién 1, en donde

R: es CF:H o CFHz;

R; es alquilo C,-C3, haloalquilo C;-Cs o alcoxi C,-C3 -
alquilo C;-Cj;

R3 es hidrégeno o flior;

Q es Q2, Q3 o Q4;

Ry es  Dbicicloalquilo CeCi¢ no sustituido o
sustituido por metilo, etilo o CF3; ©

Bicicloalquenilo C¢-Cio no sustituido o sustituido
por metilo, etilo o CF3; o

Bicicloalcadienilo Ce-Cjo no sustituido o sustituido

por metilo, etilo o CFjy;

un grupo de la forma

ST
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donde Ry, Rg ¥ Ry son independientemente uno del otro

alquilo C;-C3; o haloalquilo C;-C3; ¥

Rs Yy R son independientemente uno del otro

hidrégeno, cloro o fliocr,

16. Un compuesto de la férmula I de acuerdo con la

reivindicacién 15, en donde

X es oxigeno;

R; es metilo o CH:0OCHj3;

Ry es un grupo de la forma

-

donde R7, Rg ¥ Ry son independientemente uno del otro

alquilo Ci:-C3 o haloalquilo C;-Cs.

W



17. Un compuesto de la férmula I de acuerdo con la

reivindicacién 1, seleccionado de

Acido l1-metil-4-trifluorometil-1H-pirrol-3-

carboxilico [2-(1,3~dimetilbutil)fenil]amida;

Acido i-metoximetil-4-trifluorometil-1H-pirrol-3-

carboxilico [2-{1,3~dimetilbutil)fenil]lamida;

Acido 1-metil-2-fluoro-trifluorometil-1H-pirrol-3-

carboxilico [2-(1,3~dimetilbutil)fenil]amida;

Acido l1-metoximetil-2-fluoro-4-trifluorometil-1H-

pirrol-3-carboxilico [2-(1,3-dimetilbutil)fenil]amida;

Acido 1-metil-4-trifluorometil-1H-pirrol-3-

carbotioico [2-(1, 3~dimetilbutil)fenil]lamida.

18. Un proceso de preparacién de los compiestos de
fé6rmula I, el cual comprende en una primera etapa
preparar los compuestos de férmula I en donde X = O por

medio de convertir el &cido pirrolcarboxilico II

AV
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R, OOH
]

Yy R
Ry
n

a el acido clorhidrico III

y por medio de hacer reaccionar el acido clorhidrico

pirrol III con la amina IV
HN-Q IV

A los compuestos de férmula I

Un



Y opcionalmente convertir estos compuestos en los
compuestos de férmula I en donde X = S por medio de hacer
reaccionar el reactivo Lawesson o P2Ss en dioxano,
tetrahidrofurano o tolueno a una temperatura de 0° en

refluijo a

Y en donde Ri, R2, Ry Y Q son como se definié para la

férmula I en la reivindicacién 1.

19. Una composicién para controlar microorganismos e
impedir el ataque e infestacidén de las plantas, en donde
el ingrediente activo es un compuesto segin 1la

reivindicacién 1 junto con un portador adecuado.

20. El uso de un compuesto de férmula I de acuerdo
con la reivindicacién 1 para proteger las plantas contra

la infestacién con microorganismos fitopatogénicos.

21. Un método para controlar o impedir la

infestacién de plantas cultivadas por microorganismos

D444
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fitopatogénicos por medio de la aplicacién de un
compuesto de férmula I segin la reivindicacién 1 a las

plantas, las partes de ellas o el locus de la misma.

22. Intermedios de aminas de fdrmula IV H2N-Q

en donde Q y Ry Rs, Rg;, Rz, Ra, Ry, Rip ¥ Rix son como

se definié en la reivindicacién 1.

23. Un compuesto de fbérmula IV de acuerdo con la

reivindicacién 22 seleccionado a partir de

2-biciclo[2.2.2]oct-2-il-fenilamina;

2=-biciclo[2.2.2]oct-2=-en-2-il-fenilamina;

2-biciclo[2.2.2)octa-2,5-dien-2~il-fenilamina;

2-(2-aminofenil)-1,1,1-trifluorometil-4-metil-
pentan-2-ol;

2-(2-aminofenil)-l-ciclopropil-propan-2-ol;

2-(2-aminofenil)-l-ciclopropil-butan-2-ol;

2-(3-metil-1-trifluorometil-but-l-enil)-fenilamina;

2~ (3—-metil-1-trifluorometil-butil)fenilamina;

2- (2-ciclopropil-l-metil-etil) fenilamina; y

2-(l-ciclopropilmetil-propil)fenillamina.

/JD
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24. Un proceso para la preparacién de compuestos de

la férmula IVB de acuerde a la reivindicacién 22,

caracterizado por

ruta a) reaccionar el derivado de formilo W~-NHCHO de
férmula X con una cetona de férmula IX en la presencia de
2-3 equivalentes de n-BulLi o SEC ID No.-BulLi u otra base
fuerte en un solvente en una temperatura de -100 a -110°

C suministrando los compuestos de férmula XI (WY-NHCHO);

convertir el derivado de formilo de férmula XI en
compuestos de amina de férmula VI (HN-WY) en una
hidrélisis basica por medio de hacer reaccionar con NaOH
o KOH en alcoholes; e hidrogenar la amina VI en los
compuestos IV {(HaN-Q) con Pd/carbén en la presencia de un
acido fuerte (por ejemplo acido sulfirico) o
alternativamente 1la eliminacién del agua y luego la

hidrogenacifén; o

ruta b) hacer reaccionar la amina de férmula XII
(HaN-T) con un excesc del reactivo Grignard de férmula XV
en un disolvente como THF o éter a una temperatura de 0°

C a reflujo a la amina de fé6rmula VI; y
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convertir la amina VI a la amina XIV (H.N-TG) por la
eliminacién de aqua; la hidrogenaci6én de XIV con PD o Pt
sobre carbén en un disolvente como el THF o alcoholes a
temperaturas a 0° C a reflujo suministra los compuestos
de férmula IV; o directamente los compuestos de la
férmula VI por hidrogenacién con PD sobre carbén en la
presencia de Acido sulfirico en un disolvente similar a

un alcohol que suministra las aminas IV; ©

ruta ¢) hacer reaccionar el derivado (NOx-W {(férmula
XITI) con una cetona de férmula IX suministrando el

derivado nitro NO,~-WY de f6rmula VII; o

transformar el compuesto de férmula VII por medio de
la reacciétn con S0Cl; o POCla em piridina a wuna

temperatura de 0° a reflujo en el derivado VIII (NO.-TG):

Y

la hidrogenacién del compuesto de f6érmula VIII con
Raney-Ni en alcohol a una presién de 50 - 200 bar y a una

temperatura de 50 a 150° C en el compuesto de férmula IV;
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A - 3

en donde Q, Rs, R¢, Ri, Re, Ry, Rig, Ri1 sSOn como se
definié en la reivindicaclén 1 para los compuestos de la

f6rmula I, Hal es Br o I y

en donde
Wes W1, — W2, — L > W3 o P W
Hal Hal Hal Hal
1Xea &(H.ﬂﬂﬂ.cﬂ) » Py (M®) o Ry (Ixc)
O m A,
(1Xa) Hne2-10 R Ry CH,), 1

R,
Ry Ry
WYes & )“ ’ (WY1ib) . ‘:“Y.'e) .
]
H HMmeErcF) MO Ry H R,
b (CHy),

(WY1ia)

h : Y2c
- M s / m) , s / H1°(w ) ]
H
Mo, ELCF) H ! R, L Ry

(CHy),
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MY

R,

- P (Wyac)
A " R wya) .S Ry
HO )"(H.Me.Et,CF,) H R, R, o, Ry
(WY3a) ) R

. \ (WY4c) ,

R \\ wyan) IS R,
“(H,Me,ELCF,)  HO A, HO R,
o L fr (o)

ydnden+m=2-10
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25. Un proceso de acuerdo a la reivindicacién 24,

ruta a) para compuestos de férmula IV en donde Q es Ql; ¥y

Ry es Dbicicloalquilo Cy-Cis no sustituido o

sustituido por metilo, o CFi;

bicicloalquenilo C:-Cy no sustituido o sustituido por
metilo, o CFa;
hicicloalcadienilo C;-Ce no sustituido o sustituido

por metilo, o CFi3; © un grupo

Rs ¥ R¢ son hidrébgeno; y donde Ry, Rijo, Riy ¥ n son

como’ se definibd en la reivindicacién 1.

26. Un proceso de acuerdo a la reivindicacién 24,

ruta a), en donde

Qes Q2, Q3 o Q4; ¥y
Ry es  Dbicicloalquilo C3-Cij¢ no sustitulido o

sustituido por metilo, o CFa;
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bicicloalquenilo Ci-Ci¢ no sustituido o sustituido

por metilo, o CF3;

bicicloalcadienilo C:-Cip no sustituido o sustituido

por metilo, o CFi; 0 un grupo .

nﬁ.

Rs ¥ Rs son hidrégeno; y donde Ry, Ry, Rg Y n son como

se defini6 en la reivindicacién 1.

27. Un proceso de acuerdo a la reivindicacién 24,

ruta b), en donde

Qes Ql; vy
Ry es Dbicicloalquilo C3-Ci; o no sustituido o

sustituido por metilo, o CFa;

bicicloalquenilo C7-C;y no sustituido o sustituido

por metilo, o CFi;

bicicloalcadienilo C7-Ci;o no sustituido o sustituido

por metilo, o CFs;

A%



107

O un grupo

A OY
Rs ¥ Rg son hidrégeno; y donde R7, Rg, Re ¥ N son como

ge definié en la reivindicacioétn 1.

28. Un proceso de acuerdo a la reivindicaciédn 24,

ruta b), en donde

Qes Q2, Q3 0 Q4; vy
Ry es Dbicicloalquilo Cy-C;p no sustituido o

sustituido por metilo, o CFs;

bicicloalquenilo C2-Ci;y no sustituido o sustituido
por metilo, o CFs;

bicicloalcadienilo C;-Ci¢ no sustituido o sustituido
por metilo, o CFi;

© un grupo

/f 7
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19¢

Rs ¥ R¢ son hidrdgeno; y donde Ry, Ry, Rg ¥ n son como

se definié en la reivindicacién 1.

29. Un proceso de acuerdo a la reivindicacién 24,

ruta c), en donde

Qes Ql; y

Ry es un grupo

n&
Rs Y Rs son hidrégeno; y donde R:, Ry, Rg ¥ n son como

se definidé en la reivindicacién 1.

29. Un proceso de acuerdo a la reivindicacién 24,

ruta c), en donde

Qes Ql; y
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Ry €5 un grupo

189

Rs ¥ R¢ son hidrégeno;

Ry es CF3; y en donde Rs, Ry Yy n son como se definié

en la reivindicacién 1.

30. Un proceso de acuerdo a la reivindicacién 24,

ruta c¢), en donde

Qes Ql; vy

Ry es un grupo

Rs ¥ R¢ son hidrégeno;
nes 1;
Ry es CF3; y en donde R;p Ri; son como se definid en

la reivindicacién 1.

17
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