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Patente de Invencién.

SOLICITUD DE:

D Patente de Modelo de Utllidad.

Domicllio: Bagota, Colombla.

D Capltulo I Capltulo .
Nombre: BASF AKTIENGESELLSCHAFT IDENTIFICACION
@ socledad constituida y existente bajo las
leyes de la Republica Federal de c.C. D NIT D
¢- SOLICITANTE Alemania.
{11) Direccion: 67056 Ludwigshafen C.E. D QOtro D
Republica Faderal de Alemania. Cual
Domicllio: Ludwigshafen, Republica
Federal de Alemania. Nimero;
@ IDENTIFICACION
Nombre: EMILIO FERRERO
C.C. E NIT D
REPRESENTANTE Direccién: Carrera 4*. No. 72-35
O APODERADO Teléfono: 347 38 11 C.E. D Otro D
Fax:: 217 92 11 Cual
E-mall: cllentes@camyp.com.

Namero: 438.019 T.P. 31.829

o ©®

INVENTOR (ES)
(12)

1. Jordl TORMO | BLASCO
Mahiweg 47,

67117 Limburgshafen,
Repqblica Federal de Alemania
2. Hubert SAUTER
Neckarpromanede 20,

68167 Mannhelm,

Republica Federal de Alemania
3. Bernd MULLER
Jean-Ganss-Strasse 21,

67227 Frankenthal,

Repliblica Faderal de Alemania
4. Markus GEWEHR
Goethestrasse 21,

56268 Kastallaun,

Repiblica Federal de Alemania
5. Wasslllos GRAMMENOS
Samuel-Hahnemann-Weg 9,
87071 Ludwigshafen,
Repiiblica Federal de Alemania
6. Thomas GROTE

Im Hoehnhausen 18,
67157 Wachsnheint,

Republica Federal de Alemanla

9. Ingo ROSE
C2, 18,

68159 Mannhseim,

Reptblica Federal de Alemania
10. Peter SCHAFER
R8merstrasse 1,

67308 Ottersheim,

Replblica Federal de Alemania
11. Frank SCHIEWECK
Lindenweg 4,

67258 Hesshalm,

Repiblica Faderal de Alsmanila
12. Michael RACK
Sandwingert 67

688123 Heldelbarg,

Replblica Federal de Alamania
13. Eberhard MERMANN
Von-Gagem-Strasse 2,

64648 Heppenheim,
Repiblica Federal de Alemania
14, Slegfried STRATHMANN
Donnersbargstrasse 8,

67117 Limburgerhof,
Repdblica Federal de Alemania

s
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7. Andreas GYPSER 15. Gisela LORENZ
B44, Erenweg 13,
68158 Mannheaim, 87434 Hambach,
Repiiblica Federal de Alemania Repiiblica Federal ds Alamania
8. Joachim RHEINHEIMER 16. Reinhard STIERL
Merziger Str. 24, Ginsterstr 17,
67063 Ludwigshefen, 67112 Mutterstadt,
Republica Federal da Alemania Repliblica Federal de Alemania
Olsl
Solicltud Intemacional No. __ PCT/EP/02/07578 Fecha: lioc 8 de 200
Publicacién Intemacional No._ WO 03/008417 Fecha:___Enero30de2003
Titulo (54) 2-TOLIL) -TRIAZOLOP] TITUIDAS COMO FUNGICI

O

Clasificacién internacional (51) CO7D 487/04

=

Prioridad (33) Pals de Origen (32) Fecha (31) Nimero de Solicitud
Sl E NO D EP Julio 18 de 2001 01117402.6
e e e e ]

Comprobante de pago No.: 04-869 Fecha: ___Epervc § de 2004

O OMO OO0O&MEKBSOOREKDOK ° @

Anexos:

Comprobante de pago de la tasa de presentacién de la solicitud por $ 422.000.00.

Comprobante de pago por reivindicacién de prioridad.

Documento que acredita la existencla y representacion legal cuando el solicitante see persona jurldica.
Paderes, i fuere el caso.

Documento de cesion del inventor al solicitante o a su causants.

Declaraciones.

Copia de la solicitud internacional. (Resumen, descripcian, relvindicaciones, dibujos)

Traduccién de la solicitud intemnacional al castellano. (Resumen, descripcién, reivindicacliones, dibujos)
Copia del examen preliminar efectuado por la IPEA.

Traduccldon del examen preliminar efectuado por la IPEA.

De ser el caso, copla del contrato de acceso.

De ser el caso, documento que acradite la licencia o autorizacién de uso de conocimientos tradiclonales de
las comunidades indigenas.

De ser el caso, certificado de depésito del mataerial biclogico.

Arte final 12x12

De ser el caso, informacién sobre otras solicitudes de patente o titulos obtenidos en el extranjero por el

mismo tiular o su causante, relacionadas parcial o totaimente con la invencién de esta solicitud.
Obros
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@ Solicito la concesidn de la patents,

NOMBRE: EMILIO

N S

FIRMA :

C.C. 438.019 de Usaqueén T.P. 31.829
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Patents, Modells und Zelchnungen; Warenzaichen
gm ‘Handelmsman-und-zeichen),
-rl - i ] — - '-'-\ .
. REPRENT@(_:ION Y PODER * - VERTRETUNG UND VOLLMACHT
Yo (novolroa), ubsjo firmado (s) Ich (wir) unten Unterzeichnender (de) .....ccecocinener
BASF Aktiengesellischaft BASF.. Akt1enganellachaft.
- wohnhaft in Ludwigshafen ..Republica. Federal
domicilindo(s) cn ..Ludﬂi&ﬂ.ha.fen.’....nepﬁb}_-iea de Alemania

verlglhen durch dieses Schreiben an GERMAN CAVE-
Federal--de-Alemanda- LIER, tpa. 833; GONZALO tpa. B31; ER-

por ¢l prescnto nombramos a GERMAN VELIER tikel 843 des Handelsgesetzinich xu beachten, der arste
tpa. 832; GONZALO Pmno;m, tpa u;f:mmm aly Hauptvertreter und als ftellvertveter,
CAVELIER, tpa. 11519; y EMILIO tpa. bezlshungrwelse,

31'm; dom!clliados cn la Carrora 4* N° 72-39 Bupti auf dos industrislle Ilmhmwmm
- Colombin, cn obedccimicnto a o dispuesto en el pard- dungen-zu empiangen und gerichtiiche und susserge-
\ grato 1"dﬂkﬁru¢ubmdﬂmdlm!d richtlichs Bevollmigtigie zu ernannen. Der erste Btall-
\ primero como principal y los demis como suplentes, ‘an vertreler wird den Esuptvertreter ersetzen wegen
Y su qrdm. como nuesiros thtuentodﬂlﬂl Idl'eﬂl]modﬂdlﬂnlﬂmmtdlrm
\ usuntos de proploedad indusirial con facultad para recibdr nistes des ersten, Dieselbe Begel wird angewundt wer
oolificaciones y nombrar apoderndos judiciales o ex- den wenn der swelte Siallvertreter den erston erswtzend/
) trajudicinles, El primer repressotante suplenta reem- musx, odar der dritia den zwelten, In solchen ¥ille der.
tomparal o definitivo do aquél. La misma regla se apl- vertreter, bexichungsweise, oder belde, werden lhre
i cari cudndo el segundo ropresentante suplente haya de Abaicht sumprechan um nicht dis Vartretung susmufl-
reemplinzar al primero, o el torcero ol segundo, En tales ben mittelst Avssage notariell beglsubigt to Eclumblen,
casos, ¢l representantis principal, o el primero, o segun- oder var Notar oder vor eem anderen Bffentlichen:
do suplentc, en su caso, o ambos, declararén su Beamter, oder Kolumbianischan Xonsul im Auslande;i

intoneién de no ejercer la representacién mediants und wenn ex ein Hinderniss sel, mitialy dar

declaracién suilenticnde por Notario Piblico en
, bia, o por Notarlo u otro Funcionario Phblica, 0
de Colambia, en ¢l extrunjero; v &l se tratare
pedimento, con el certificado respective. Si alguno de
- loa nombrados faltare definjivamente, ol siguisate to-

abogados
teccién de mi (nuestra) propledad indusirial y comtra
12 compotencia desleal, a cuyo efecto sutorizo(amas)
a 1;: dichos apoderados para que m(nu:lmtm
anilo cuslesquiern entidades o personss,
jurlsdicelén, espocinlmante anto las del orden adminis- MENFREISscliom . ‘Charakier,
trativo, contencioso-administrativo y judicial, en todo lo el MigenddfAngalegeiihaitvn bexleht,
concarniente a los siguientes asuntog: ) Obtenclém de nunidivorn =

patenies de invencldn, modelos y dibujos industriales; rleniini g
el regisiro de marcas de fhbrics, colectivas, defensivas Defensivy- smd_Beryipee! il . won
zng:ﬁu -mi::-\lmnih.:ll::lo.umbhdlm, Band ‘il salchiel; thre -
R o bertragung; Names und Wohnidtainderuag, :
domicillo, cancelocién voluntaria; y el registro de H- m,ﬁdw won Vertragulizens;!|
m%ﬁmda:mdﬂﬂu;b)hsudmdﬂ b) Dis Oppos Unglltigheit,
oposicidn, cancels , nulidad, medidas cautelares, con- arsichtempsanahmen und im allgemainen:
ceaién do licencias y en genernl los Julcios pe- mevwnwmmmvm-r
' nales, administrativos o contencioso-administral tunguprozesse, die mit diesen Rechten verbunden nml.|
muhmdumnmum;uéinuviﬂ:ﬂm Aktlonsn und Verhandlungen, dis wir vorsnirefben
Promovnmos 0 se nos pramuevan, Y para que varantrelbt und: ¢) damit allan
los nsuntos arriba determinados, puedan sustitufr este ghmghmﬁhﬁ?m'
mandato, transigir, desistir, cancelar, recibir, remunelar. zen, regein, davon Abstand nehmen, anmaliaren, empfac- |
y ratificar los actos hechos por agentes oficiosos. gap, verzichten, Maldimgen snnashmen und gerichtlichs |
und

- N Dado 7 firmado boy ... %L..88.MAR%R.48..0.989 'f.?.‘w'“""' e et halbamtlichen Vertrster bestitigen.

\\ en .D=8700 Ludwigshafen

\ ' BASF Aktiengesellschaft .  .——




U.R.Nr. 1407/89

Ich beglaubige hiermit die Echtheit der vorste R -
eigenhlndig vor mir vollzogenen Unterschriften der fir
die Firma BASF Aktiengesellschaft Ludwigshafen am Rhein

handelnden Herren: .

1. Dr. Gunther Wel z' e 1 , Chemiker in
Iudwigshafen am Rhein,

2. Dr. Peter Richt ers , Chemiker in
Ludwigshafen am Rheln.

Die Herren Dr. Welzel und Dr. Richters sind mir persbnlich
bekannt.

Aufgrund heutiger Einsichtnahme in das Handelsregister
beim Amtsgericht Ludwigshafen am Rhein HR B 3000 be-
scheinige ich, daB die Herren Dr. Welzel und Dr. Richters
als Prokuristen gemeinschaftlich zur Vertretung und
Zeichnung der Firma BASF Aktiengesellschaft mit dem

Sitz in Ludwigshafen am Rhein berechtigt sind.

Ludwigshafen am Rhein, den 17. Mirz 1989
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Die Echthelt vorstehender ﬁnterschrlft des Notarassessors
Thomas HWalter

als amtlich bestellter Vertreter des Notars Justizrat Dr. Kohler
in Ludwigshafen am Rhein und die Echtheit des belgedrilckten
Dienststempels werden hiermit bestdtigt. Zuglelch wird bescheinigt,
daB der Vorgenannte zur Vornahme der Amtshandlung befugt war.

‘Frankenthal (Pfalz), den einundzwanzigsten MErz neunzehnhundert-
neunundachtzig
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El suscrito Cénaul General de Colombia en Frankfurt
am Hain, Repdolica Fedsral de Alemania, vistos los
docunertos vresentados por los interesados,

CERTIFICA:

ue el sefior Thomas Walter-- -

cuien como Rotario en Ludwigshafen am Rhein—-

autenticé la(s) firma(s) del(os) signatario(s) del
Poder precedente, ejercia las funciones indicadas y

su firma corresponde a la registradza ante el Tribunal Re-
gional de Frankenthal (Pfalz)-—=——=—=——=—=c-
que la comnafiia BARF Aktiengasellgchaft-——=—rre—wvccc——e——-— -

es una sociedad constituida de acuerdo con las leyes
de la Rephblica Federal de Alemania y cumple su objetp

conforme a las mismag; que el(los) sefior(es) Dr. Gunther

WELZEL y el Dr. Peter RICHTERS~—--—— —————
quien(es) en sus carfctpr(es) de apoderadog=—=-=-=-3-—---
---------------- = ~- v cuya(s) firma{s) fué .
(fueron) antenticada(s) adte o1 Notario 'homas Walter=---- '.‘
----- es(son) su( ?Eff’?.ﬁfﬁc?ﬁg Bl e
te(s) legal(es) en este paia. =%ﬁgﬁﬁ:€éﬁ‘ﬂ*

W T,

Tl Cénsul General no asume responsabilidad 'p?artef!\.

1 .:.

tenido del documento. .
. o JUAN AR

Esta Certificacifn se expide en Frankfurt'em Mai
el seis de Abril de mil novecientos ochenta y nueve.

Frankfurt a. M 0 6 AF.R 1939

. -“-pl—-_J - geT

- -

PAGADO JMPUESTO DE TIMBRE
dyur F V3. 6% dag Losd E.£. 50 K-
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Die konsularische Legalisterug st notwendig.

NOT. PARAELBE&OROONBULOOLOMBIANO Segin los articulos 65 del C. de P. C. y 480 del C, ¢

Co., nielpoderdan es una socledad, el sefior Cénsul debe certificar que tuvo a 1a vista las pruebas ¢

su ,queeercemob;letolodnl que quien confiers el poder es su representante y puede otorg:
@_@nﬁn du:nente autenticar la firma de éste.



TRADUCCION OFICIAL NO. 22056

de un documento escritoc en Aleman, el cual para su iden-—

tificacidn se sella con el sella de la traductora, lo mismo

que la presente.-

{3 continuacion del poder conferido a BGERMAN CAVELIER, BON-

Z4L0 PERDOMO, ERNESTO CAVELIER y EMILIO FERRERO, domiciliados

en la Cra. 4 No. 72-33, Bogotd, el 17 de marzo de 1989, por

la sociedad BASF Aktiengesellschaft, domiciliada en
Ludwigshafen, RFA:)

———

a !I Protocolo notarial No. 1407/689

L]

[ A

ﬁ~ : Certitico la autenticidad de las firmas anteriores puestas
= &

ante mi, por los sefores:

E INTEAPR!

LUZ ARRIAGK DE
pUCT
Sj“.
[

e
._T-I.

12 Neo, 39% Miclustisl>

Dr. Gunther W &8 1 zel, qguimico, domiciliado en

Ludwigshaten am Rhein,

2. Dr. Peter Richtrs , quimico, domiciliado en

Ludwigshafen am Rhelin.

A los doctores Welzel y Richters Iqs conazco en persona.

le‘l"m < P
GOMO MOTARIO FELTD DrL CIRCULD
= O BOUOTA, (1AL SISTN VK LA

kg
£ ;’ 14 ENE 2004 B

r "o,
44uaumanut-eor=*uusmun
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t AR S -HJ M‘-Id--.-h-hz‘
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Certifico, por haber tenido a la vista el registroc de comer-

cin HR B 3000, del juzgado de Ludwigshafen, que los doctores

Wlzel y Richters, en su calidad de apodaradas, estdn facul-—

tados para representar conjuntamente y firmar por la socledad
BABF Aktiengesellschaft, con sede en Ludwigshafen.

Ludwigshafen am Rhein, 17 de marzoc de 1989

(sello redondo:)

Dr. Siegfried Kohler Fdo.: firma ilegible

Notario de Ludwigshafen Th. Walter

Asesor del notario como repre

®

sentante oficlalmente designado

i
K]
0

. ¢ del notario Dr. Siegfried Kohler
aBY 2
By o=
[= uh . . .
é:g& M Se certitica la autenticidad de la firma anterior del asesor
EE: ! del notario, consejero de justicia Dr. Kohler, domiciliado en
LY .
", "
3§ r? Ludwigshaten am Rhein, y

la dal sello oficial que la acom-
pafia. Al mismo tiempo se certifica gque eel mencionado notario

estaba facultado para realizar ese acto oficial.

Frankenthal (Pfalz), veintiunoc de marzo de mil novecientos

ochenta y nueve

q;-lmd"
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L E‘:I'F'r'éside.nte del Tribunal Regional

Fdn.: firma ilegible  (sello redondo:)

(Franz Serfas) El Presidente del Tribunal Regional

de Frankenthal (Pfalz)

Nota: Derrechos 20,—— DM

EN EBPARNOL: La legalizacién de las Firmas anteriores por =l

Consuladp de General de Colombia en Frankfurt, bajo 21 No.

0077 (Certificacion consular) del & de abril de 1989 y del

Ministerio de Relaciones Esteriores de Colombia bajo el No.

85061 del 24 de abril de 1989.

FPagado impuesto de timbre US$ &;00 ol

ES TRADUCCION FIEL Y COMPLETA, de la cual se deja copia en
log archivos de estas oficinas para su .confrontacion.

-
Bogota, 26 de abril de 1989
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L ] . . .'b. . fa hd '
o RN CAVELIER
v * .V - . -
~l, e m';.uu..é RS ' ABOGADOS COMEC ELECTAONICO MUMDIALI CAVE
..m“_ s EDIFICIO SISK) TELEFONO (37 11} 2320100
(23174 + AvE UC CARRERA 4%, No. 72-35 CABLES: CAVELEVES
BOGOTA 8, COLOMBIA

Seflor Jefe de 1la - !

)
DIVISION DE NUEVAS CREACIONES . ¥
Superintendencia de Industria y Comercio 1
El S. Dl . i‘

Poderdante: BASF AKTTENEFSELLSCHAFT ‘
‘ !
. ’
Poder conferido el: 17-03-89 Q"#'
. y
W !
~ Yo, GERMAN CAVELIER, obrando en mi calidad da apoderado _“l
v principal del poderdante - arriba menc:.qgﬁqo_.‘jl nr&i B
_ '.'. manifiesto a Usted que sustituyo el .,.pode,r. umllfbng.pﬁ"‘en _e}“ih_
“-*'*dyckor EMILIO FERRERO, Abogado” con’~ 'I‘a*n?ta '*'“.Pl:’o i?qi ﬁfaé*ﬂ,
v .-NO. 31.929, con todas las facultades que me fueron con?en as. .
’ ] i L | a-.u S8 da, .-- g. "J et L
- .- -. e ,.P"“ rl" .‘\‘t.ﬁ\ ‘l
Hago la anterior sustitucién conforma al artJ.culo ﬁ_G'- }*’t _
Cddigo de Procedimiento Civil ya que los otros sust:.gzty:..,agl" N
Faltan en este momento. _ _ ';'=-‘ '-~\.-".,.‘?" ""i Y
ﬂ.':iu iy
Sefior Jefe, . " i

U O L L
G.n.——-—-—-' =,
N "Gﬂmm o ‘i"'“a'.—"'l"
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SUBSTITUTED 6- (2~TOLYL)-TRIAZOLOPYRIMIDINES AS FUMGICIDES

Description
5

The invention relates to substituted 6-(2-tolyl)-triazolopyrimi-
dines of formmla I

10

in which
15 > .
R1 and R? independently denote hydrogen or C3-Cip~alkyl,. Cz-Cip—al-
kenyl, Cz—Cio-alkynyl, or C4~Cjo-alkadienyl, C:-Cjo-baloalkyl,
Cg—clo:haloalkanyl, C3=Cig—cycloalkyl, phenyl, naphthyl, or

20 5~ or 6= mmbpr,ed hete.rocyclyl containing ene to four
nitrogen atoms or one to three nitrogen atoms and one sulfur
or oxygen atam, or
5—- or &6-membered hetercaryl, containing one to four nitrogen
atoms or one to three nitrogen atoms and one sulfur or oxygen

25 atom, or '

where Rl and R? radicals may be unsubstituted or partly or
fully halogenated or may carry one to three groups RE,

30 R2 is cyano, nitro, hydroxyl, C;—Cs—alkyl, -C3-Cg—cycloalkyl,
C1-Cg-alkoxy, C1~Cg—-alkylthio, Ci-Cg—elkylemino, di-
C1~Cs-alkylamino, C;-Cg-alkenyl, C2-Cs—alkenyloxy,
Ca-Cg-alkynyl, C3~Ce-alkynyloxy and Ci—Cq-alkylenedioxy;
or ’

35

R! and R? together with the interjacent nitrogen atam represent a
5- or 6-membered heterocyclic ring, comtaining one to four
nitrogen atoms or ome to three nitrogen atoms and cne sulfur
or oxygen atcm, which may be substituted by one to three R®

40 radicals;

R3 is halogen, cyano, Ci—-Cig—alkyl, C;_—cla-alkcnqy, C1~Cig~haloal-
kyl, or C{=0)A, wherein

45 A  is hydrogen, hydroxy, C;-Cs-alkyl, C;—Cg-alkoxy, amino,
C1-Cg-alkylamino, or di-(C;-Cp~alkyl)-amino;

CONFIRMATION COPY
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2
n is an integer from 1 to 4; and

X is halogen, cyano, C;—Cg~alkyl, C;-Cg—alkoxy, C1—Cg—baloalkoxy
or C3~Cg—alkenyloxy.

Moraover, the invention relates to processes for their prepara-
tion, compositions containing them and to their use for cambating
phytopathogenic Eung:.

6-Fhepyl-7-amino-triazolopyrimidines are generally known fram
US 4,567,262 and US 5.,593,996.

Triazolopyrimidines with a trifluorophenyl group in 6-position
are disclosed in WO-A 98/46607 and EP-A 945 453. .

From WO-A 98/46608 diverse §-phenyl-triazolopyrimidines are
known, which are substituted in the 7-position by fluorinated al-
kylamines. .
The compounds disclosed in the documents discussed above are said
to be active againat various phytopathogenic fungi.

It ime an 'o'.bject o'f“tl':.e present invemtion to provide compounds ha-
ving improved fungicidal activity.

We have found that this cbject is achieved by the compounds defi-
ned at the outset. Furthermore, we have found processes for their
preparation, compositions comprising them and mathods for comn-
trolling phytopathogenic fungi using the compounds I.

The carmpounds of the formula I differ from the compounds known
from closest prior art WO-A 98/46608 in the 2-tolyl group, which
is further substituted.

The present imvention further provides a process for the prepara-
tion of compounds of formula X as defined above which comprises
reacting S5-amino-triazole with 2-({2-tolyl)~sub$titnuted malomic
acid ester of formula II, in which

+ RO
RO 0 II

R represents alkyl, preferably C;-Cg-alkyl, in particular methyl
or ethyl, under alkaline conditions, preferably using high boi-
ling tertiary amines as for example tri~n-butylamine as disclosed
for example by EP-A 770 615 to yield campounds of formula TIX.
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The resulting 5,7-dihydroxy-6-phenyl-triazolopyrimidine of for-
mila ITI, wherein R? and n are as defined for formula I, is subse-
quently treated with a halogemating agent, preferably with a bro-
minating or chlorinating agent, such as phosphorus oxybromide or
phosphorus oxychloride, neat or in the presence of a solvent to
give IV. '

The reaction is suitably carried out at a temperature in the
range from 0 °C to 150 °C, the preferred reaction temperature

being from 80 °C to 125 °C as disclosed for example by EP-A
770 615. A

Dihalotriazolopyrimidine IV is further reacted with an amine of
formala V

R .
R —H v
in which Rl and Rz-. are as defined in formula I to produce com-
pounds of formmla I in which X is halogen.

The reaction between the 5,7-dihalo compound IV and the amine of
formmla V can be carried cut under conditions known from WO-A
98/46608. The reaction is preferably carried out in the presence
of a solvent. Suitable solvents include ethers, such as dioxans,
diethyl ether and, especidlly, tetrahydrofuran, halogenated hy-
drocarbons such as dichlorcmethane and arcmatic hydrocarbons, for
example toluene. :

The reaction is suitably carried ocut at a temperature in the
range from 0°C to 70°C, the preferred reaction temperature being
fram 10°C to 35°C.

It is also preferred that the reaction is carried out in the pre-
sence of a base. Suitable bases include tertiary amines, such as
triethylamine, and inorganic bases, such as potassium carbonate
or sodium carbonate. Alternatively, an excess of the campound of
formula V may serve as a base.

Compounds of formula I in which X denotes cyano, C;—Cg-alkoxy,

C1~Cg~haloalkoxy or C3-Cp-~alkenyloxy can be prepared by reacting
‘compounds I in which X is halogem, preferably chloro, with com-
pounds of formula VI, which are, dependent fram the wvalue of X’
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to be introduced to yleld ‘fornmla I compounds, an anorganic cyano
galt, an alkoxylate, haloalkoxylate or an alkenyloxylate, respec-
tively, preferably in the presence of a a solvent. Ths cation M
in fornmla VI has minor influence; for practical and economical
reasons usually aemmonium—, tetraalkylammonium- or alkalimetal-
and earth metal salts are preferred.

The reaction is suitably carried out at a temperature in the
range- from 0 to 120°C, the preferred reaction temperature being
from 10 to 40°C {cf. J. Heterocycl. Chem., Vol.12, p. 861-863
(1975)]1.

Buitable solvents include ethers, such as dioxane, diethyl ether
and, especially, tetrahydrofuran, halogenated hydrocarbons such
as dichloramethane and aromatic hydrocarbons, for example to-
luene.

Compounds of fornrmla I in whichk X denotes C;-Cg~alkyl can be pre-
pared by reacting compounds I in which X is halogem, preferably
chloro, with malonic acid esters of formula VII, wherein X* demo-
tes H or C1-Cs-alkyl and R denotes (;-Cy4-alkyl, to coampounds of
formmla VIII and decarboxylation under conditiome described in
US 5,994,360.

I(X=Bal) +

VIII —— I (X=C;-Cgralkyl)

Accordingly, the invention relates to the novel intermediates of
formmlae IX, III and IV.

The compounds of formula IT are preaferably prepared by reaction
of the corresponding substituted bromobenzenes with sodium dial-
kylmalonates in the presence of a copper(I) salt [cf. Chemistry
Letters, pp. 367-370, 1981; EP-A 10 02 7887.
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The campounds of formla I may also be prepared-by reaction of
an alkyl 2-(2-tolyl)-acetate with dialkylcarbonate in the pre-
semce of a strong base, preferably sodium ethoxide and sodium hy-
dride (cf. Heterocycles, pp. 1031-1047, 1996).

The substituted phenylacetates which are the starting compounds
for compounds of formla II are known and commercially available,
and/or they are obtainable by generally Jnown methods.

The reaction mj'.;:tures are worked up in a custcmary mamner, for
example by mixing with water, phase separation and, i1f required,
chramatographic purificaticn of the crude products. Some of the
end products are obtained in the form of colorless or slightly
brownish, viscous oils, which are purified or freed from volatile
components under reduced pressure and at moderately elevated tem-
paeratures. If the end products are obtained as solids, purifica-
tion can also be carried out by recrystallization or digestion.

If individual compounds I are not obtainahle by the routes des-
cribed above, they can be prepared by derivatlzation of other
coapounds I.

In the symbol definitions given in the formulae above, collective
terms were used which generally represent the following substi-
tuents: '

- balogen: fluorine, chlorime, bramine and iodine;

- C3-Cio—alkyl: saturated, straight-chain or branched hydrocarbon
radicals having 1 to 10, especially 1 to 6 carbon atema, for
example C;-Cq—alkyl as mentioned above or pemtyl, l-methylbutyl,
2-methylbutyl, 3-methylbutyl, 2,2-di-methylpropyl, l-ethylpropyl,
hexyl, 1,l1-dimethylipropyl, 1,2-dimethylpropyl, l-methylpentyl,
2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 1,l1-dimethyl-
butyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,2-dimethylbutyl,
2,3-dimethylbutyl, 3,3-dimethylbutyl, l—ethylbutyl, 2-ethylbutyl,
1,1,2-trimethylpropyl, 1,2,2-trimathylpropyl,
l-ethyl-l-methylpropyl and l-ethyl-2-methylpropyl;

- C3-Cig~alkenyl: unsaturated, straight-chain or hranched
hydrocarbon radicals having 2 to 10, especially 2 to 6 carbon
atamse and a double bond in any position, for example ethenyl,
1-propemyl, 2-propenyl, l-msthylethenyl, l-butenyl, 2-butemyl,
3-butenyl, l-methyl-l-propenyl, 2-methyl-l-propenyl,

45 l-methyl-2-propenyl and 2-methyl-2-propenyl;



10

15

40

45

WO 03/008417 PCT/EP02/07578
6 o ] .
Cz—Cio-alkynyl: straight-chain or branched hydrocarbon radicals
having 2 to 10, especially 2 to 4 carbon atoms and a triple bond
in any position, for example ethynyl, l-propynyl. 2-propynyl,
1-butynyl, 2-butynyl, 3-butynyl and l-methyl-2-propynyl;

— C1~Cip-haloalkyl and haloalkyl moieties of C;—Cg-haloalkoxy:
straight-chain or branched alkyl groups having 1 to 6 or 10,
preferably 1 to 4 carbon atems {as mentioned above), where the
hydrogen atcms in these groups may be partially or fully replaced
by halogen atcms as menticned sbove, for example C;-Cz-haloalkoxy,
such as chloromethoxy, bromomethoxy, dichloromethoxy,
trichloramethoxy, fluoromethoxy, difluorcmethoxy,
trifluoramethoxy, chlorofluoromethoxy, dichlorofluoromethoxy,
chlorodifluoromethoxy, l-chlorcethoxy, 1l-bromoethoxy,
1-fluorcethoxy, 2-flucroethoxy, 2,2-difluoroethoxy, 2,2,2-tri-
fluorcethoxy, 2-chloro-2-fluorocethoxy, 2-chloro-2,2-difluoro-
ethoxy, 2,2-dichloro-2-fluoroethoxy, 2,2, 2-trichloroethoxy and
pentaflucroethoxy:

C3-Cyp-cycloalkyl: mono—- or bicyeclic cycloalkyl groups having 3 to
10 carbon atoms; monocyclic groups preferably have 3 to 8, espe-
cially 3 to 6 ring members, bicyclic groups preferably have B to
10 ring members.

A 5- or 6-membered heterocyclyl group, containing ocne to four
nitrogen atoams or cne to three nitrogen atoms and one sulfur or
oxygen atom, preferably ome oxygen atom, for example
l-pyrimidinyl, 2-pyrimidinyl, morpholin-4-—yl.

5-membared heteroaryl, containing one to four nitrogen atoms or
one to three nitrogen atoms and one sulfur or oxygen atom:
5—membered hateroaryl groups which,,in addition to carbon atoms,
may contain cne to four nitrogen atoms or one to three nitrogem
atoms and one sulfur or oxygen ataom as ring members, for example
2-furyl, 3-furyl, 2-thienyl, 3-thienyl. 2-pyrrolyl, 3-pyrrolyl,
3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 3-isgthiazoly1,
4-isothiazolyl, S~-isothiazsolyl, 3-pyrazolyl, 4-pyrazolyl,
S5-pyrazolyl, 2-oxazolyl, 4-oxazolyl, S-oxazolyl, 2-thiazolyl,
4-thiazolyl, S5-thiazolyl, 2-imidazolyl, 4-imidazolyl, 1,2,4-oxa-
diazol-3-yl, 1,2,4-oxadlazol-5-v1, 1,2,4-thiadiazol-3-v1,
1,2,4-thiadiazol-5-yl, 1,2,4-triazol-3-yl, 1,3,4-oxadiazol-2-yl,
1,3,4-thiadiazol-2~yl and 1,3,4-triazol-2-yl;

6-membered heteroaryl, containing one to four nitrogem atams:
6-membered heteroaxyl groups which, in addition to carbon atoms,
may contain one to three or ome to four nitrogen atoms as ring
members, for example 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 3-py-
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ridazinyl, 4-pyridazinyl, 2-pyrimidinyl, 4-pyrimidinyl, S-pyrimi-
dinyl, 2-pyrazinyl, 1,3,5-triazin-2-yl and 1,2,4-triazin-3-yl.

With respect to their intended use, preference is given to
triazolopyrimidines of the formula I having the following substi-
tuents, where the preference is valid in each case on its own or
in combination:

A preferred c;\af_cloa.lkyl moiety 18 cyclopentyl being opticmally
substituted by one or more nitro, cyano, Ci1-Cs—alkyl, C;—Cs—alkoxy
groups.

A preferred heterocaryl moi:ety is pyridyl, pyrimidyl, pyrazolyl or
thiemyl. )

e
Preference is given to compounds of formmla I in which any alkyl
or haloalkyl part of the groups R' or R2, which may be straight
chained or branched, contains up to 10 carbon atoma, preferably 1
to 9 carbon atoms, more preferahly 2 to 6 carbon atoms, any
alkenyl or alkynyl part of the substituents R! or R? contains up
to 10 carbon atcms, preferably 2 to 9 carbon atoms, more prefera-
bly 3 to 6 carbon atoms, any cycloalkyl part of the substituents
Rl or R? contains from 3 to 10 carbon atoms, preferably fram 3 to
8 carbon atoms, more preferably from 3 to 6 carbon atams, and any
bicycloalkyl part of the substituents R! or R? contains from 5 to
9 carbon atoms, preferably from 7 to 9 carbon atoms. Any alkyl,
alkenyl or alkynyl group may be linear or branched.

Likewise, preference is given to compounds of formula I wherein R1
is not hydrogen.

Coampounds of formula I are preferred in which Rl represents a
straight-chained or branched Ci;-Cig-&lkyl, in particular a bran-
ched C3-Cip-alkyl group, a C3-Cg-cycloalkyl, a Cs~Cs—blcycloalkyl,
a C3-Cg-cycloalkyl-C;-Cg~alkyl, C;—Cio—alkoxy-C;-Cg-alkyl, a
C1-Cig-haloalkyl or a phenyl group being optionally substituted by
cne to three halogen atams or C;-Cjg-alkyl or C;-Cjpo—alkoxy groups.

Particular preference is given to compounds I in which R? repre-
sents hydrogen, C3-Cjp-alkyl or C;-Cjo-haloalkyl, in particular hy-
drogen.

Besides, particular preference is given to compounds I in which Rd
is hydrogen. )
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Moreover, particular preference is given to compounds I in which

R? is methyl.

Furthermore, particular preference is given to compounds I in
which R? is ethyl.

If R! denotes C;-Cjo-haloalkyl, preferably polyfluorinated alkyl,
in particular 2,2,2-trifluorcethyl, 2-(1,1,l1~trifluorcpropyl) or
2-(1,1,1-trifluorcbutyl), R2 preferably represents hydrogen.

If R! denotes optionally substituted Ci3-Csg-cycloalkyl, preferably
cyclopentyl or cyclohexyl, R? preferably represents hydrogen or
C1-Cs-alkyl.

Moreover, particular preferemce is given to compounds I in which
R* and R? together with the interjacent nitrogem atom form an op-
tiomally subatituted heterocyclic ring, preferably an cptionally
substituted C3~Cy-heterocyclic rxing, in particular pyrrolidine,
piperidine, tetrahydropyridine, in particular 1,2,3, 6-tetrahydro-
pyridine or azepane which is opticpally substituted by one or
more C3~-Cig-alkyl groups.

Preference is given to compounds of formila I in which any alkyl
part of the groups R! or R?, which may be straight chained or
branched, contains 1 to 9 carbon atoms, more preferably 2 to 6
carbon atoms, any alkenmyl or alkynyl part of the substituents R®
or R? containa 2 to 9 carbon atoms, more preferably 3 to 6 carbon
atoms, any cycloalkyl part of the substituents Rl or R? contains
from 3 to 10 carbon atams, preferably from 3 to 8 carbon atoms,
more preferably from 3 to 6 carbon atoms, and any bicycloalkyl
part of the substituents R! or R? contains from 7 to 9 carbon
atoms. Any alkyl, ealkenyl or alkynyl moiety may be linear or
branched. ‘

Compounds of formula I are preferred in which Rl represents a
straight-chained or branched C;-C;p-alkyl, in particular branched
C3-Cio-alkyl, a C3-Cs~cycloalkyl, cs-cg-bicycloa.;lqu, C3-Cg~cyclo-
alkyl-C;-Cg-alkyl, C3-Cig—-alkaxy-C;-Cg—alkyl, or phenyl being op-
tionally substituted by one to three C;-Cig-alkyl or C;-Cjio-alkoxy
groups .

Particular preference is given to compounds I in which R2 repre-
sents hydrogen or C:~Cig-alkyl, in particular hydrogen.

Moreover, particular preference is given to compounds I in which
RZ2 is methyl or ethyl.
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If Rl denotes an opticnally substituted Ca-Ca-cytloalkyl group,
preferably cyclopentyl or cyclchexyl, R? preferably represents hy-
drogen or C;-Cg—-alkyl.

Moreover, particular preference is given to compounds I in which
Rl and R? together with the interjacent nitrogen atom form an op~
tionally substituted heterocyclic ring, preferably an optiocnally
substituted CarCs-heterocyclic ring, in particular a pyrrolidine,
piperidine, tetrahydropyridine, in particular 1,2,3,6-tetrahydro-
pyridine or aZepane ring which is opticnally substituted by cone
or more C;~Cip—alkyl groups.

Likewise, particular preference ie given to compounds I in which
R2 is hydrogen.

~

Particular preference is also given to compounds I in which n has
the value 2 and R3? groups are in 4- and 6-position.

Moreover, preference is given to compounds I in which a R3 group
is in para-portion.

Furthermore, particular preference ias gilven to compounds I in
which (R3), is 4,6-dimethyl.

Likewise, particular preferenc-:e is given to compounds I :Ln'which
(R3}n is 4-(C;—Cg-alkoxy)carbanyl, especially 4-methoxycarbonyl.

Besides, particular preference is given to campounds I in which
(R3)p is 4-methoxy-6-methyl, or 4-fluoro-6-methyl.

Particular preference is also given to compounds I in which {(R3)p
is 4-fluoro, 6-fluoro, or 4-chloro.

Besides, particular preference is given to compounds I in which X
is chloro or bramo, especially chloxo.

Moreover, preference is given to compounds I in which X is cyano
or methyl.

Furthermore, particular preference is given to campounds I in
which X is methoxy, ethoxy, n-propoxy, iso-propoxy, allyloxy, or
d-methylallvloxy.

The particularly preferred embodiments of the intermediates with
respect to the variables correspond to those of the radicals X,
Rl, R? and R?® of formmla I.
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Included in the scope of the present invention are (R) and (S)
iscmers of compounds of genaral formula I having a chiral center
and the racemates thereof, and salts, N-oxides and acid addition

canpounds .,

With respect to.their use, particular preference is given to the
campounds I campiled in the tables below. The groups mentioned 4in
the tables for a substituent are furthermore for their part, in-
dependently of the combination in which tbhey are memtloned, a
particularly preferred embodiment of the respective substituents.

Table 1
Compounds of formula I, in which X is chloro, (R3), is 4-chloro
and Rl and R? correspond to one row in Table A

Table 2
Compounds of forrmla I, in which X 1s chloro, (R3), is 5-chloro
and R! and R? correspond to one row in Table A

Table 3
Compounds of formmla I, in which X is chloro, (R3)p is 6-chloro
and R! and R? correspond to one row in Table A

Table 4 .
Compounds of formila I, in which X is chloro, (R3), is 3-fluoro
and Rl and R? correspond to one row in Table A

Table 5
Coampounds of formmla I, in which X is chloro, (R3), is 4-fluoro
and Rl and R? correspond to one yow in Table A

h Y
Table 6 .
Compounds of formula I, in which X is chloro, (R?), 1s 5-fluoro
and R! and R? correspond to one row in Table A

Table 7 -
Compounds of forrmla I, in which X is chloro, (-i@)n is 6-fluoro
and Rl and R? correspond to one row in Table A

Table B
Campounds of fonmla I, in which X is chlore, (R?*), is 3-methyl
and Rl and R? correspond to one row in Table A

Table 9
Campounds of formule I, in which X is chlorxo, (R3), is 4-methyl
and Rl and R? correspond to one row in Table A
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Table 10

Compounds of formmla I, in which X is chloro, (R3)p is 5-methyl
and Rl and R? correspond to one row in Table A

Table 11

Campounds of formula I, in which X is chloro, (R3)n 1s 6-methyl
and Rl and R? correspond to one row in Table A

Table 12
Compounde of formula I, in which X is chloro, (R3)p is 4-methoxy
and Rl and R? correspond to cne row in Tablae A

Table 13

Compounds of foxrmula I, in which X is chloro, (R3)n 13 5-methoxy
and Rl and R? correspond to cne row in Table A

Table 14
Compounds of formula I, in which X is chloro, (R®)p is 6-methoxy
and Rl and R2 correspond to cne row in Table A

Table 15 .
Compounds of formula I, in which X is chloro, (R3)n is
4-trifluoramethyl and R and R? correspond to one row in Table A

Table 16 . .
Compounds of formula I, in which X is chloro, (R3)p is
5-trifluoromethyl and R! and R? correspond to one row in Tablae A

Table 17
Compounds of formula I, in which X ias chlore, (RY)p is
6~trifluorcmethyl and Rl and R? correspond to one row in Table A

Table 18
Compounds of formula I, in which X is chloro, (R3), is
4,6~dimethyl and R* and R? correspond to cne row in Table A

Table 19
Campounds of formula I, in which X is chlore, (R3}, is
4-methoxy-6-methy]l and Rl and R2 correspond to onme row in Table A

Table 20
Compounde of formula I, in which X is chloro, (R3), is
4~-fluoro-6-methyl and R} and R? correspond to one row in Table A
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Table 21 .
Compounds of formula I, in which X is chloro, (R3); is
4-methoxycarbonyl and Rl and R? correspond to one row in Table A

Table 22

Compounds of formmla I, in which X is chloro, (R3), is 4-cyano and

R* and R2 correspand to one row in Table A

Table 23

Compounds of formmla I, in which X is bromo, (R3), is d4-chloro and

Rl and R2 correspond to one row in Table A

Table 24

Compounds of formula I, in which X is bromo, (R3)y is 5-chloro and

R! and R? correspond to one raw in Table A

Table 25

Compounds of formula I, in which X is bromo, (R3), is 6-chloro and

Rl and R? correspond to one row in Table A

Table 26 )
Compounds of formula I, in which X is bramo, (R?)n is 3-fluoro and

_R®! and R? correspond to cne row in Table A

Table 27

Compounds of formula I, in which X is bromo, (R3)p is 4-fluoro and

Rl and R2 correspond to one row in Table A

Table 28

Campounds of formula I, in which X is bremo, (R3), is 5-fluocro and

Rl and R? correspond to cna row in Table A

Table 29 ‘
Compounds of formula I, in which X is bramo, (R3)p is 6-fluoro and
R1 and R? correspond to one row in Table A

Table 30 3
Compounds of formula I, in which X is bromo, (R3), is 3-methyl and
Rl and R? correspond to one row in Table A

Table 31

Compounds of formmla I, in which X iz bromo, (R3), is.4-methyl and

Rl and R? correspond to one row in Table A
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Table 32

Compounds of formula I, in which X is bromo, (R®)p is S-methyl and
R! and R? correspond to one row in Table A

Table 33

Campounds of formula I, in which X is bramo, (R3), is 6-methyl and
Rl and R?2 correspond to one row in Table A

Table 34 a

Campounds of formmla I, in which X is bromo, (R3), is 4-mathoxy
and Rt and R2 correspond to cne row in Table A

Table 35
Compounds of formula I, in which X is bremo, (R?)p is S5-methoxy
and R! and R? correspond “to one row in Table A

T:;ble 36
Campounds of formula I, in which X is bramo, (R3)p is 6-methoxy
and Rl and R? correspond to one row in Table A

Table 37
Coampounds of formula I, in which X is bromo, (R3), is

- 4-trifluoromethyl and R! and R? correspond to cne xrow in Table A

Table 38 ]
Compounds of formmla I, in which X is bramo, (R3); is
5-trifluoromethyl and Rl and R2 correspond to one row in Table A

Table 39
Compounds of formula I, in which X is bramo, (R3), 1s
6-trifluoromethyl and R! and R? correspond to one row in Table A

Table 40
Campounds of formula I, in which X is bromo, (R3)p is 4,6-dimethyl
and Rl and R2 correspond to one row in Table A

Table 41
Compounds of formula I, in which X is bramo, (R®); is
4-methoxy-6-methyl and Rl and R? correspond to one row in Table A

Table 42
Compounds of formmla I, in which X is bromo, (R3)y is
4-fluoro-6-methyl and Rl and R? correspond to cne row in Table A
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4-methoxycarbonyl and Rl and R? correspond to cne row

Table 44
Campounds of formula I,
Rl and R2 correspond to

Table 45
Compounds of formula I,
Rl and R? correspond to

Table 46
Compounds of formula I,
Rl and R? correspond to

Table 47
Coampounds of formula I,
Rl and R? correspond to

Tabla 48

Compounds. of formla I,
R! and R? correspond to

Table 49

Compounds of foxrmula I,
Rl and R? correepond to

Table 50
Compounds of formmla I,
Rl and R? correspond to

Table 51
Componmds of formula I,
Rl and R? correspond to

Table 52
Compounds of formula I,

. R1 and R? correspond to

45

Table 53
Campounds of formula I,
R? and R? correspond to

in which X is bromo,
ona row in Table A

in which X 1s cyanc,
one row in Table A

in which X is cyano,
one row in Table A

in which X is cyamno,
one row in Table A

in which X is cyano,
one row in Takle A ~

in which X is cyano,
one row in Table A

in which X is cyano,
one row in Table A

in which X is cyano,
one row in Table A

in which X is cyano,
one row in Table A

in which X is cyano,
one row in Table A

(R3)q

(R3)p

(R3)a

(R3)p

(R3)n

(R3)p i

(R3)n
(R3)n

(R%)

(R3)n

is

is

in Table

A

d-cyane and

4~-chloro

5—chloro

6-chloro

3-fluoro

4-fluoroe

5-fluoro

6-fluoro

3-methyl

4-methyl

and
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Table 54
Campounds of formula I, in which X is cyano, (R3), is 5-methyl and
Rl and R? correspond to one row in Table A

Table 55

Compounds of formula I, in which X is cyano, (R3), is 6-methyl and
R and R2 correspond to cne row in Table A

Table 56 -

Compounds of formula X, in which X is cyano, (R})p is 4-methoxy
and R! and R? correspond to one row in Table A

Table 57 .

Compounds of formula I, in which X is cyano, (R3)p is S5-methoxy
and Rl and R? correspond to one row in Table A

Table 58

Campounds of formula I, in which X is cyano, (R3)p is 6-methoxy
and Rl and R? correspond to one row in Table A

Table 59 .
Coampounds of formula I, in which X is cyano, (R¥), is
4-trifluorcmethyl and Rl and R? correspond to one row in Table A

Table 60
Compounds of formmla I, in which X is cyano, (R3), is
5~trifluoromethyl and Rl and R? correspond to cne row in Table A

Table 61
Compounds of formumla I, in which X is cyano, (R3), is
6-trifluoromethyl and R! and R? correspond to ome row in Table A

Table 62
Compounds of formula I, in which X is cyano, (R3)p is 4,6-dimethyl
and Rl and R? correspond to one row in Table A

Table 63
Compounds of formmla I, in which X is cyano, (R%), 1s
4-methoxy—-6-methyl and Rl and R? correspond to cne row in Table A

Table 64
Compounds of formula I, in which X is cyano, (R3), 1s
4—fluoro-6-methyl and R! and R? correspond to one row in Table A
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Table 65 -

Compounds of formuia I, in which X is cyano, (R}, is

PCT/EPO2/07578

4-methoxycarbenyl and Rl and R2 correspond to cne row in Table A

Table 66

Compounds of formula I, in which X is cyano, (R3), is 4-cyano and

Rl and R2 correspond to one row in Table A

Table 67
Compounds of formula I, in which X is methoxy,
and Rl and R? correspond to one row in Table A

Table 68
Compounds of formula I, in which X is methoxy,
and R! and R2 correspond to one row in Table A

Table €9
Compounds of formumla I, in which X is methoxy,
and Rl and R3 correspond to one row in Table A

Table 70
Compounds of formula I, in which X is methoxy,
and Rl and R2 correspond to one row in Table A

Table 71
Compounds of formula I, in which X is methoxy,
and Rl and RZ correspond to one row in Table A

Table 72
Compounds of formula I, in which X is methoxy,
and Rl and R? correspond to ocne row in Table A
Table 73
Compounds of formula I, in which X is methoxy,
and Rl and R? correspond to one row in Table A

Table 74
Compounds of formula I, in which X is methaxy,
and R! and R? correspond to one row in Table A

Table 75

Compounds of formula I, in which X is methoxy,
and R! and R? correspond to one row in Table A

(R3)p

(R3)p d

(R3),

(R3)p i

(R3)

(R3)q i

(R3) 4 i

®)a i

(R3)p i

4-chloro

S=chloro

6-chloro

3=fluoro

4~-fluoro

5-fluoro

6-fluoro

3-methyl

4-methyl
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Table 76

Compounds of formula I, io which X is methoxy, (R3), is 5-methyl
and R! and R? correspond to cne row in Table A

Table 77

Compounds of formula I, in which X is methoxy, (R3)p is 6-methyl
and Rl and R? correspond to one row in Table A

Table 78 -

Compounds of férmula I, in which X is methoxy, (R3)p is 4é-methoxy
and Rl and R? correspond to one row in Table A

Table 79 .
Compounds of formula I, \in which X is methoxy, (R3), is S5-methoxy
and R* and R? correspond to ane row in Table A

Table 80

Compounds of formula I, in which X is methoxy, {(R3)p is 6-methoxy
and R! and R? correspond to one row in Table A

Table 81
Compounds of formula I, in which X is methoxy, (R3), is
4-trifluoromethyl and Rl and R? correspond to one row in Table A

Table B2
Compounds of formula I, in which X is methoxy, (R¥)y--is
5-trifluoromethyl and R! and R? correspond to one row in Table A

Table 83 .
Compounds of formula I, in which X is methoxy, (R3), is
6-trifluorcmethyl and R! and R? correspond to one row in Table A

Table 84 -
Compounds of formmla I, in which X is methoxy, (R3), is
4,6-dimethyl and Rl and R? correspond to one row in Table A

Table 85
Compounds of formula I, in which X is methoxy, (R3), is
4-methoxy-6-methyl and R! and R? correspond to one row in Table A

Table 86
Compounds of formula I, in which X is methoxy, (R3), is
4~fluoro-6-methyl and R! and R? correspond to cne row in Table A
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Table 87 .
Compounds of formula I, in which X is methoxy, (R3), is
4-methoxycarbonyl and Rl and R2 correspond to ome row in Table A

Table 88
Compounds of formula I, in which X is methoxy, (R3), is 4-cyano
and R! and R2 correspond to one row in Table A

Table 839
Compounds of formula I, in which X is methyl, (R3), is 4-chloro
and Rl and R? correspond to one row in Table A

Table 950
Compounds of formmla I, in which X is methyl, (R3), is 5-chloro
and Rt and R? correspond to one row in Table A

Table 91
Compbunds of formmla I, in which X is methyl, (R3)p is 6-chloro
and Rl and R2 correspond to one row in Table A

Table 92
Compounds of formuila I, in which X is methyl, (R3), is 3-fluoro
and Rl and R? correspond to one row in Table A

Table 93
Compounds of formula I, in which X is methyl, (R3)p is 4-fluoro
and Rl and R2 correspond to one row in Table A

Table 54 .
Compounds of formmla I, in which X is methyl, (R3)p is S-fluoro
and Rl and R? correspond to one row in Table A

Table 95

Compounds of formula I, in which X is methyl, (R%)p im 6-fluoro
and Rl and R? correspond to one row in Table A

-

Table 56 T
Compounds of formula I, in which X is methyl, (R3), is 3-methyl
and Rl and R2 correspond to one row in Table A

Table 57
Compounds of formmla I, in which X is methyl, (R¥), is 4-methyl
and Rl and R? correspond to one row in Table A
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Table 98 .
Compounds of formula I, in which X is methyl, (R3)p is S-methyl
and Rl and R? correspond to one row in Table A

Table 95
Compounds of formula I, in which X is methyl, (R3), is 6-methyl
and Rl and R2 correspond to cme row in Table A

Table 100 &
Compounds of formula I, in which X is methyl, (R3)p is 4-methoxy
and R! and R? correspond to one row in Table A

Table 101
Compounds of formmla I, in which X is methyl, (R3), is 5-methoxy
and R! and R2 correspond to cne row in Table A

Table 102
Compounds of formula I, in which X is methyl, (R*), is 6-methoxy
and Rl and R? correspond to one row in Table A

Table 103
Compounds of formula I, in which X is methyl, (R3), is
4-trifluoromethyl and R? and R? correspond to ons row in Table A

Table 104 .
Compounds of formula I, in which X is methyl, (R3); is
5—-triflucramethyl and R! and R? correspond to one row in Table A

Table 105
Compounds of formula I, in which X is methyl, (R3), is
6—trifluorcmethyl and Rl and R? correspond to one row in Table A

Table 106
Campounds of formula I, in which X is methyl, (R3)y is
4,6-dimethyl and R* and R? correspond to one row in Table A

Table 107
Compounds of formula I, in which X is methyl, (R3), is
4-methoxy-6-methyl and Rl and R? correspond to cme row in Table A

Table 108
Compounde of formula I, in which X is methyl, (R3), is
4-fluoro-6-methyl and R* and R? correspond to one row in Table A
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Compounds of fornmla I, in which X is methyl, (R3)p is
4-methoxycarbonyl and R1 and R? correspond to one row in Table A

Table 110

Compounds of formula I, in which X is methyl, (R3), is 4-cyano and

Rl and R? correspond to one row in Table A

Table A
I
No. Rl n2
A-1 H ) |
A-2 CH,CH; ;4
A-3 CHzCH3 CHj
A-4 CHzCHs CH2CH;
A-5 CHzCF3 H
A-6 CH;CF3 CHa
A-7 CH2CF» CHaCH,
A-8 CR2CCl; B
A-9 CHZCCl, CHj
A-10 CHaCCl, CH2CH;3
A-11 CHaCH2CHy H
A-12 CH;CH2CH;3 CH3
A-13 CH3CH2CHy CH2CH3
A-14 CHaCHZCH3 CH,CH;CH3
A-15 CH(CH3) 2 H
A-16 CH(CH3) 3 CH;
A-17 CH(CH3)2 = CH2CH;
A-18 (¥) CH(CH;)-CHCH; H
A-19 (1) CH(CH3)-CE3CH3 CH;
A-20 () CH(CH3)-CH;CH CH2CH;
A-21 (S) CH(CH3)-CH2CHa H
A-22 (S) CH(CH3)-CHzCH; CHj3
A-23 (8) CH(CHj3)-CHCH; CHaCH;,
A-24 (R) CH(CH3)-CH3CH3 H
A-25 (R) CH(CH3)-CHyCHj CH;
A-26 (R) CH(CH;3)-CHzCH; CH2CH,
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No. Rl R3
A-27 () CH(CH3)-CH(CH3)3 H
n-28 (+) CH(CH3)-CH(CHs)z CH;
A-29 (£) CH(CH3)-CH(CH;)j CHZCH3
A-30 (S) CH(CH;)-CH(CH3)2 H
A-31 (S) CH(CH3)-CH(CH3)3 CHy
A-32 (S, CH(CH3)—CH(CH3)a CHaCH,
A~33 (RY. CH{CH3)-CH(CH3)3 B
A-34 (R) CH{CHaz)-CH(CHz)a CHs
A-35 ({R) CH(CH3)—-CH(CE3)2 CH3CH3
A-36 (+) CH(CH3)-C(CHi)3a H
A-37 (£) CH(CH;)=C(CHa)3 CH;
A-38 () CH(CH3)-C(CH3); CH3CH3
A-39 (S) CH(CH3)-C(CHj3)3 B
2-40 {(8) CH(CH3)-C(CHs)s- Clis
a-41 (S) CH(CH3)—C(CHj3)3 CHzClH3
A-42 (R) CH(CHa3)-C(CH3)s E
A-43 (R) CH{CH3)-C(CH3)3 CHa
A-4d (R) CH(CH3)-C(CH3)a CH3CE;
A-45 (£) CH(CH;)-CFa H
A-46 () CH(CH3)~CFs3 CHs
A~47- () CH(CH3)-CF; CH2CH3
A—-48 (S) CH(CH3)—CF; B
A-49 (S) CH(CH3)-CF3 CH3
A-50 (S) CH{CH3)-CF; CHzCH,
A-51 {R) CH{CH3)-CFs H
A-52 (R} CH(CH3)-CF; CH,
A-53 (R) CH(CHa)-CF3 CHzCHj
A-54 () CH(CHy)-CCl; H
A-55 () CH(CH3)-CCla CH3
A-56 (£) CE(CH3)-CClj CHyCHa
A-57 (S) CH(CH3)~CCly H
A-58 (S) CH(CH3)-CCls CH
A-59 (S) CH(CH;)-CCl, CHCH3
A-60 (R) CH(CH;)-CCl; E
A-61 (R) CH(CHj3)-CCls CH3
A-62 (R) CH(CH3)-CClj CHZCHy
A-63 CHzC (CHs ) =CHz H
A-64 CH3C (CH3) =CHy CH3
A-65 CH2C (CH3) =CH; CHzCH3
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No. Rl R3
A-66 eyclopentyl H
A-67 cyclopentyl CH3
A-68 cyclopentyl CH,CH,y
A-69 ~ (CHz) 2CH(CH3) (CHy) 3~
A-70 CH3CFaCFa H
A-T7T1 CHaCFaCFs CH;
A-72 CR;CF2CF3 CH,CH3
A-73 CHaCF2CF2CF3 H
A-74 CHaCFoCF3CFy CH3
A-75 CH2CF2CFoCF3 CH,CH,

The campounds I are sujitable as fungicides. They have outstanding
activity against 2 broad spectrum of phytopathogenic fungi, in
particular from the classes of the Ascomycetes, Deuteramycetas,
Phycomycetes and Basidiomycetes. Some of them act systemically,
and they can be employed in crop protection aes foliaxr- and moil-
acting fungicides.

They are espaclally important for controlling a large mumber of
fungl on a variety of crop plants such as wheat, rye, barley,
oats, rice, maize, grmss, banamas, cotton, soya, coffee, sugar
cane, grapevines, fruit species, ornamentals and vegetables such
as cucumbers, beans, tomatoes, potatoes and cucurbits, and on the
geeds of these plants.

Specifically, they are suitable for controlling the following

plant diseases:

e Altermaria species, Podosphaera species, Sclearotinia species,
Fhysalogpora canker on vegetablesg and fruit,

e Botrytis cinerea {(gray mold) an qtrawberries, vegetables , or-

namentals and grapevines,

Corynespora cassilcola on cucumbers,

Colletotrichum species on fruit and vegeta.blss,

Diplocarpon roBas on roses, -+

Elsinoe fawcettl and Diaporthe citri on citrus fruit,

Spheerotheca species on cucurbits, strawberries and roses,

Cercospora species on peanuts, sugar beets and aubergines,

Erysiphe cichoracearum om cucurbits,

Leveillula taurica on paprika, tomatoes and aubergines,

Mycosphaerella species on apples and japanese apricot,

Phyllactinia kakicola, Gloesporium kaki on japanese apricot,

Gymnosporangium yamadae, Leptothyrium pomi, Podosphaera leuco-

tricha and Gloedes pomigena on applas,

¢ Cladosporium carpophilum on pears and japanese apricot,
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o Phomopsis species on pears,

Phytophthora species on citrus fruit, potatoes, cnions, espe-

cially Phytophthora infestans on potatoes and tamatoes,

Blumeria graminis.(powdery mildew) on cereals,

Fusarium— and Verticillium species on various plants,

Glomerella cingulata on tee,

Drechslera- and Bipolaris species on cereals and rice,

Mycosphaerella species on bananas and peanuts,

Plasmopara Viticola on grapevines,

Perscnospora specles on onions, spimach and chrysantemm,

Phaeoisariopais vitis and Sphacelomzs ampelina on grapefruits,

Pseudocercosporella herpotrichoides on wheat and barley,

Pseudopercnospora speci‘es on hop and cucumbers,

Puccinia species and E.‘yphula species on cereals and turf,

Pyricularia oryzae on rice,

Rhizoctonla species on cotton, rice and turf,

Stagonospora nodorum and Septoria tritici on wheat,

Uncinula necator on grapevines,

Ustilagc species on cereals and sugar cane, and

Venturia species (scab) on apples and pears.

Moreover, the campounds I are suitable for controlling harmful
fungi such as Paecilamyces variotii in the protection of materi-
als {(e.g. wood, paper, paint dispersioms, fibers and tissues) and
in the protection of stored products. .
The compounds I are applied by treating the fungi, or the plants,
seeds, materials or the soll to be protected against fungal in-
fection, with a fungicidally active amount of the active ingre-
dients. Application can be effected@ both before and after infec-
tion of the materials, plants or seeds by the fungi.

In general, the fungicidal campositions comprise fram 0.1 to 95,
preferably 0.5 to 50, % by weight of active ingredient.

When used in crop protection, the rates of application are from
0.01 to 2.0 kg of active ingredient per ha, depending on the na-
ture of the effect desired.

In the treatment of seed, amounts of active ingredient of from
0.001 to 0.1 g, preferably 0.01 to 0.05 g, are gemerally required
per kilogram of seed.

When used in the protection of materials or stored products, the
rate of application of active ingredient depends on the nature of
the field of application and on the effect desired. Rates of ap-
plication conventionally used in the protection of materials are,
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for example, from 0.001 g to 2 kg, preferably 0.005 g to 1 kg, of
active ingredient per cubic meter of material treated.

The campounds I cen be converted into the customary formmlations,
e.g. solutioms, emulgions, suspensions, dusts, powders, pastes
and granules. The use form depends on the particular purpose; in
any case, it should guarantee a fine and uniform distribution of
the compound according to the invention.

The formulations are prepared in a known manner, e.g. by exten-
ding the active ingredient with solvents and/or carriers, if de-
sired using emlsifiars and dispersante, it also being possible
to use othar organic solvents as auxiliary solvents if water is
used as the diluent. Auxiliaries which are suitable are essen-
tially: solvents such as arcmatics (e.g. xyleme), chlorinated
aromatics (e.g. chlorobenzenes), paraffins (e.g. mineral oil
fractions), alcohols (e.g. methanol, butanol), ketomes (e.g. cy-
clohexanone), aminea (e.g. ethanolamine, dimethylformamide) and
water; carriers such as ground natural minerals (e.g. kaolins,
clays, talc, chalk) and ground synthetlic minerals (e.g. highly-
disperse silica, silicates); emulsifiers such as nop-ionic and
anlonic emlsifiers (e.g. polyoxyethyleme fatty alcohol ethers,
alkylsulfonates and arylsulfonates) and dispersants such as 1li-
gnin-sulfite waste liguors and methylcellulose.

Suitable surfactante are alkali metal, alkaline earth metal and
ammonium salts of lignosulfonic acid, naphthalemesulfonic acid,
phenolsulfauic acid, dibutylnaphthalemesulfonic acid, alkylaryl-
sulfonates, alkyl sulfates, alkylsulfonates, fatty alcohol sulfa-
tes ard fatty aclds and their alkali metal and alkaline earth me-
tal salts, salts of sulfated fatty alcohol glycol ether, conden-
sates of sulfonated naphthalene and maphthalene derivatives with
formaldehyde, condensates of naphthalene or of napthalenesulfonic
acid with phenol or formaldehyde, polyoxyethyleme octylphemyl
ether, ethoxylated isooctyiphemol, octylphenol, nonylphenol.,, al-
kylphenol polyglycol ethers, tributylphenyl polyglycol ethers,
alkylaryl polyether alcohols, isotridecyl alcohdl, fatty alcchol/
ethylene oxide condensates, ethoxylated castor oil, polycxyethy-
lene alkyl ethers, ethoxylated polyoxypropyleme, lauryl alcohol
polyglycol ether acetal, sarbitol esters, lignin-sulfite waste
ligquors and methyleellulose.

Substances which are suitable for the preparation of directly

sprayable solutions, emulsions, pastes or oil dispersions are mi-
neral cil fractions of medium to high boiling point, sucH as ke-
rosene or diesel oil, furthermore coal tar oils and oils of wvege-
table or animal origin, alipbatic, cyclic apd aromatic hydrocar-
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25 B
bons, e.g. benzene, toluene. xylene, paraffin, ‘tetrahydronaphtha-
lene, alkylated naphthalenes or their derivatives, methanol,
ethanol, propanol, hufanol, chloroform, carbon tetrachloride, cy-
clohexanol, cyclchexanone, chlorobenzene, isophorone, strongly
polar solvents, e.g. dimethylformamide, dimethyl sulfoxide, N-me-
thylpyrrolidone and water.

Powders, materials for ecattering and dusta can be prepared by
mixing ox congomitantly grinding the active substances with a so-
lid carrier. -

Granules, e.g. coated granules, impregnated granules and homoge-
neous granules, can be prepared by binding the active ingredients
to solid carriers. Exanlples of solid carriers are mineral earths,
such as silicas, silica gels, silicates, talc, kaolin, attaclay,
limestone, lime, chalk, bole, loess, clay, dolcomite, diatamaceocus
earth, calcium sulfate, magnesium sulfate, magnesium oxide,
ground synthetic materials, fertilizers, e.g. ammonium sulfate,
ammonium phosphate, ammonium nitrate, ureas, and products of ve-
getable origin, such as cereal meal, tree bark meal, wood meal
and nutshell meal, cellulose powders and other solid carriers.

In general, the formulatioms camprise of fraom 0.01 to 95% by
weight, preferably from 0.1 to 90% by weight, of the active in-
gredient. The active ingredients are employed in a purity of from
90% to 100%, preferably 95% to 100% (according to NMR spectrum).

The following are exemplary forrmlations:

X. 5 parts by weight of a compound according to the invention
are mixed intimately with 95 parts by weight of finely divi-
ded kaolin. This gives a dust which comprises 5% by weight
of the active ingredient.

‘II. 30 parts by weight of a compound according to the invemtion

are mixed intimately with a mixture of 92 parts by weight of
pulverulent silica gel and 8 parts by weight of paraffin oil
which had been sprayed onto the surface of this silica gel.
This gives a formulation of the active ingrediemt with good
adhesion properties (comprises 23% by weight of active in-
gradient).

III. 10 parts by weight of a compound according to the invention
are dissolved in a mixture composed of 90 parts by weight of
Xylene, 6 parts by weight of the adduct of 8 to 10 mol of
ethylene oxide and 1 mol of oleic acid N-monoethanolamids, 2
parts by weight of calcium dodecylbenzenesulfonate and 2
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parte by weight of the adduct of 40 mol of ethyleme oxide
and 1 mol of castor oll (comprises 9% by weight of active
ingredient).

20 parts by weight of a compound accoxrding to the invention
are dissolved in a mixture composed of 60 parts by weight of
cyclohexanone, 30 parts by weight of lsobutanol, 5 parts by
weight of the adduct of 7 mol of ethylene oxide and 1 mol of
isococtylphenol and 5 parta by weight of the adduct of 40 mol
of ethylene oxide and 1 mol of castor oil (comprises 16% by
waight of active ingredient).

80 parts by weight of a campound according to the invention
are mixed thoroughly with 3 parts by weight of sodium diiso-
butylnaphthalene-alpha-sulfonate, 10 parts by weight of the
sodium salt of a lignosulfonic acid from a sulfite waste 1li-
quor and 7 parts by weight of pulverulent silica gel, and
the mixture is ground in a hammer mill (comprises 80% by
welght of active ingredient).

90 parts by weight of a compound according to the invention
are mixed with 10 parts by weight of N-methyl-0-pyrrolidone,
which gives a solutlon which is suitable for use in the form
of microdrops (comprises 50% by weight of active ingre-
dient).

20 parts by weight of a compound according to the invention
are dissolved in a mixture composed of 40 parts by waigbt of
cyclohexanone, 30 parts by welght of iscbutanol, 20 parts by
weight of the adduct of 7 mol of ethylene oxide and 1 mol of
isooctylphenol and 10 parts by weight of the adduct of 40
mol of ethylene oxide and 1 mpl of castor oil. Pouring the
solution into 100,000 parts by weight of water and finely
distributing it therein g'ivas‘an agqueous digpersion which
comprises 0.02% by weight of the active ingredient.

20 parts by weight of a compound accordi:rg to the invention
are mixed thoroughly with 3 parts by weight of sodium diiso-
butylnaphthalene-0-sulfonate, 17 parts by weight of the so-
dium salt of a lignosulfonic acid from a sulfite waste 1i-
quor and 60 parts by weight of pulverulent silica gel, and
the mixture is ground in a hammer mill. Finely distributing
the mixture in 20,000 parts by weight of water gives a spray
mixture which comprises 0.1% by weight of the active ingre-
dient.
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The active ingredients can be used as such, in the form of their
formulations or the use forms prepared therefram, e.g. in the
form of directly sprayable solutions, powders, suspemsions or
dispersions, emulsions, oil dispersions, pastes, dusats, materials
for spreading, or granules, by means of spraying., atomizing, du-
sting, scattering or pouring. The use forms depend emtirely on
the intended purposes; in any case, this is intemnded to guarantee
the finest pogsible distribution of the active ingredients accor-
ding to the irventiom.

Aqueous use forms can be prepared from emulsicn concentrates, pa-
stes or wettable powders (sprayable powders, oil dispersioms) by
adding water. To prepare emulsions, pastes or oil dispersions,
the substances as such or dissolved in an oll or solvemt, can be
bamogenized in water by means of wetter, tackifier, disparsant or
emulsifier. Alternatively, it is possible to ‘prepare concentrates
conposed of active substance, wetter, tackifier, dispersant or
emilsifier and, if appropriate, solvent or oil, and such concen-
trates are suitable for dilution with water.

The active ingredient concentrations in the read;y—to-{::se products
can be varied within subatantial ranges. In general, they are
from 0.0001 to 10%, preferably from 0.01 to 1%.

The active ingredients may also be used successfully in the ul-
tra-low-volume procesa (ULV)}, it being possible to apply formula-
tionse comprising over 95% by welght of active ingrediemt, or even
the active ingredient without additives.

Variocus types of olls, herbicides, fungicides, other pesticides,
or bactericides may be added to the active ingredients, if appro-
priate also only immediately prior to use (tank mix). These
agents can be admixed with the agents according to the invemtion
in a weight ratio of 1:10 to 10:1.

In the use form as fungicides, the compositions according to the
invention can also be present together with other activa ingre-
dients, e.g. with herbicides, insecticides, growth regulators,
fungicides or else with fertilizers. Mixing the compounds I or
the campositions comprising -them in the use form as fungicides
with other fungicides frequently results in a broader fungicidal
spectrum of action.

The following list of fungicides, togethar with which the com-
pounds according to the invention can be used, is intemnded to il-
lustrate the possible combinations, but not to impose any limita-
tion:
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sulfur, dithiocarbamates and thelr derivatives, such as
iron{III) dimethyldithiocarbamate, zinc dimethyldithiocarba-
mate, zinc ethylenmebisdithiocarbamate, manganese ethylenebis-
dithiocarbamate, manganese zirnc ethylenediaminebisdithiocar-
bamate, tetramethylthiuram disulfide, ammonia complex of zinc
(¥, N-ethylenebisdithiocarbamate), ammonia complex of zinc
(W,N’ -propylenebisdithiocarbamate), zinc (N,N’-propylenebis-
dithiocarbamate), N,N’'-polypropylenebis (thioccarbamoyl)disul-
fide;
nitro derivatives, such as dinitro{l-methylheptyl)phenyl cro-
tonate, 2-sec-butyl-4,6-dinitrophemyl 3,3-dimethylacrylate,
2-sec-butyl-4, 6-dinitrophenyligopropyl carbonate, diisopropyl
S5-nitro-isophthalate;
heterocyclic substances, such as 2-heptadecyl-~2-imidazoline
acetate, 2,4-dichloro—6-(o-chloroanlline)-~s~triazins,
0,0-dlethyl phthalimidophosphonothioate, 5-amino-1-[bis{dime-
thylamino)phosphinyl]-3-phenyl-1, 2,4~ triazole, 2,3-dicya-
no—~1,4~-dithiocanthraquinone, 2—-thio-1,3-dithiclo[4,5-b]jguino-
xaline, methyl 1-(butylcarbamovl)-2-benzimidazolecarbamate,
2-methoxycarbonylamincbenzimidazole, : 2- (2~-furyl) benzimidazo-
le, 2-(4~-thiazolyl)benzimidazolae, N-(1,1,2,2-tetrachloroe-
thylthio) tetrahydrophthalimide, N—tr:.c:hlormethylthlotetrahy-
drophthalimide, N-trichloromsthylthiophthalimide,

5~-Chloro-2-cyano—4-p-tolyl-imidazole-l-sulfonic acid
dimethylemide, N-dichlorofluoromethylthio-N’,N’-di-
methyl-N-phenylsulfo-diamide, 5-ethoxy-3-trichlorcme-
thyl~-1l, 2,3-thiadiazole, 2-thiocyanatamethylthiobenzothiazole,
1,4-dichloro-2,5-dimethoxybenzene, 4-(2-chlorophenylhydrazo-
no)-3-metbhyl-5-isoxazolone, pyridine-2-thiol l-oxide, 8-~hy-
droxyquinoline or its copper salt, 2,3-dibkydro-5-carboxanili-
do—-6-methyl-1,4-oxathiine, 2,3-dihydro-5-carboxanilido~6-me-
thyl-1, 4-oxathiine 4,4-dioxide,. 2-methyl-5, 6-dihydro-4H-py-
ran-3—-cazrboxanilide, 2-methylfuran-3-carboxanilide, 2,5-dime-
thylfuran-3-carboxanilide, 2-Chloro-N-(4'-chloro-biphe-~
nyl-2-yl) -nicotinamide, 2,4,5~trimethyl furan-3-carboxanilide,
N-cyclohexyl- 2, 5—d:lmethy1furan—3-ca.rbcu:am:j.‘de, N-cyclohexyl-—-
N-methoxy-2, S-dimathyl furan~3-carboxamide, -i2-methylbenzanili-
de, 2-iodcbenzanilide, N-formyl-N-morpholine-2,2,2-~trichlo-
roethyl acetal, piparazine-l1,4~diylbis-1-(2,2,2-trichloro-
ethyl)} formamide, 1-(3,4~dichlorcanilino)-1-formylami-~
no-2,2,2-trichloroethane; 2,S5-dimethyl-N-tridecylmorpholine
or its salts, 2,6~dimethyl-N-cyclododecylmorpholine or its
salts, N-[3-(p-tert-butylphenyl)-2-methylpropyl]~cis~2,6-di-
methyl- morpholine, N~[3-(p-tert-butylphenyl)-2-methylpro-
ryl]l-piperidine, 1-[2~(2,4-dlichlorophenyl)-4~ethyl-1,3—dioxo-
lan-2-yl-ethyl]~1E-1,2,4-triazole, 1-[2-(2,4~dichlorophe-
nyl)}-4-n-propyl-l,3-dioxolan~2-yl-ethyl]~1K-1, 2, 4-triazole,
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N- (n-propyl) -N- (2,4, 6~trichlorophenoxyethyl )-N’-imidazo-
lyl-urea, 1-(4-chlorcphenoxy)-3,3-dimethyl-1-{1H-1,2,4-tri-
azol-l-yl)-2-putancne, 1l-(4-chlorophenoxy)-3,3—dimethyl-
1-{1B~1,2,4-triazol-1-yl)-2-butanol, (2RS,3RS)-1-[3-(2-chlo-
rophenyl)-2- (4-£luorophenyl ) -oxiran-2-ylmethyl]-1H-1,2, 4-tri-
azole, Q-(2-chlorophenyl)-0-(4-chlorophenyl)-5-pyrimidineme-
thanol, 5-butyl-2-dimethylamino—-4-hydroxy-6-methylpyrimidine,
bis (p~chlorophenyl)-3~pyridinemethanol, 1,2-bis(3-ethoxycar-
bonyl-2-thioureido) benzene, 1,2-bis{3-methoxycarbonyl-2-thio-
ureido)ba:fiene,
strobilurines such as azoxyastrobin, kresoxim methyl,
methyl -E-methoxyimino~{[Q- (2-phenoxyphenyl) ] —acetamide, methyl
E-methoxyimino- [0~ (2, S—-dimathylphenoxy)-o~-tolyl)acetamide,
picoxystrobin, pyraclostrobin, trifloxystrobin,
anilinopyrimidines such as N-(4,6-dimathylpyrimidin-2-yl)an-
iline, N-[4-methyl-6-(l-propynyl)pyrimidin-2-yl]}-aniline,
N-[4-metbyl-6-cyclopropylpyvrimidin-2-yl]aniline,
phenylpyrroles such as 4-(2,2-difluoro-1, 3-benzodiaoxol-4-
yl)pyrrole-3-carbonitrile,
cinnamsmides such as 3-{4-chlorophemyl)}-3-(3, 4-dimethoxy-
phenyl)acryloylmorpholine, 3- (4-fluorophenyl)-3-(3,4-di-
methoxy-phenyl ) acryloylmorpholine,
and a variety of fungicides such as dodecylguanidine acetate,
3-[3-(3, 5-dimethyl-2-okycyclohaxyl) -2-hydroxyethyl]l glutar-
imide, hexachlorcbenzeme, methyl N-{2,6-dimethylpha-
nyl)-R-(2-furoyl)-Dl—alaninate, DL-N-{2,6-dimsthylphe-
nyl) -N-(2’-methoxyacetyl)-alanine methyl ester, N-(2,6-dime-
thylphenyl }-N-chloroacetyl-D, L—2—amino- butyrolactcme,
DL~N-(2, 6~dimethylphenyl)-N-(phenylacetyl)alanine methyl
ester, 5-mathyl-S5-vinyl-3-(3,5-dichlorcphenyl)~2,4-di-
oxo-1, 3-oxazolidine, 3-[3,5-dichloxophenyl (5-methyl-5-me-
thoxymethyl] -1, 3-oxazolidine-2, 4-dione, 3-(3,5-dichlorophe-
nyl)-1-isopropylcarbamoylhydantoin, N-(3,5-dichlorophe-
nyl)-1,2-dimethylcyclopropane-1,2-dicarboximide, 2-cya-
no- [N- (ethylaminocarbonyl )} -2~-methoximino] acetamide,
3,5-Dichloro-N- (3-chloro-l-ethyl-1-methyl-2-oxo-propyl)—4-
methyl-benzamide, 1-(3-Bromo—6-methoxy-2-methyl-phenyl)-
1- (2,3, é—trimethoxy-6-methyl-phenyl) -methanone, 1-[2-(2,4-di-
chloro-phenyl)pentyl]-1H-1,2,4-triazole, 2,4-difluoro-
- (1H-1,2,4-triazolyl~1-methyl)benzhydryl alcchol, H-(3-chlo-
ro—2, 6—dinitro-4-trifluoromethylphenyl)-5~trifluorome-
thyl-3-chloro-2-aminopyridine, 1-((bis(4-fluorcphenyl)methyl-
8ilyl)methyl)-1H-1,2,4-triazole.
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Synthesis Examples

With due modification of the starting compounds, the protocols
shown in the synthesis examples below were used for obtaining
further compounds I. The resulting compounds I, together with
pbysical data, are listed in Table I which follows.

Example 1 Preparation of diethyl (2-fluoro-6-methylphenyl)-mal-
cnate ’

Diethyl malonate (0.49 mol) was added to a mixture of sodium hy-
dride (0.51 mol) and 1,4-dioxane (140 ml) at 60°C within 2 hours.
The mixture was stirred for 10 minutes at 60°C and copper (I} bro-
mide (0.05 mol) was added. After 15 minutes, a solution of
2-bramo—~3-fluorotoluene (0.25 mol) in 10 ml 1,4-dioxane was
added. The reaction mixture was kept at 100°C for about 15 hours
and after cooling to about 15°C 35 ml of 12N Hydrochloric acid
were added. The precipitate was filtered off, the filtrate was
extracted with diethyl ether. The organic phase was separated,
dried and filtered. The flltrate was evaporated to yield 42 g of
the title compound.

Example 2 Preparation of 5,7-dihydroxy-6-(2—-fluoro-6-methylphe-~
nyl)-[1,2,4]-triazolo-[1,5~alpyrimidine

A mixture of 3-amino-1,2,4-triazole (14 g), diethyl
{(2~fluoro—6-methylphenyl) -malonate (0.17 mol, Bx. 1) and tribu-
tylamine (50 ml) is heated at 1B0°C for six hours; after coooling
to 70°C a solution of 21g sodium hydroxide in 200 ml water was
added and the reaction mixture was stirred for 30 minutes. The
organic phase was sBeparated off and the aqueous phase was ex-
tracted with diethyl ether. The aqueous phase was acidified with
concantrated hydrochloric acid. The precipitate was collected by
filtration and dried to yield 41 g of the title campound. -

Example 3  Preparation of 5,7-dichloro-6-(2-fluocro-6-methylphe-
ayl)-[1,2,4]-triazolo-[1,5-a]lpyrimidine

A mixture of the compound from Ex. 2 (30 g) and phosphorous oxy-
chloride (50 ml) was refluxed for eight hours. Fhosphorous oxy-
chloride was partly distilled off. The residue was poured into a
mixture of dichloromethane and water. The organic layer was sepa- -
rated, dried and filtered. The filtrate was concentrated :in vacuo
to yield 27 g of the title campound of mp. 130¢C.
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Example 4 Preparation of 5-chloro—6-(2-fluorc—6-methylphenyl) -
7-isopropylamino-[1,2,4)-triazolo[1,5-alpyrimidine
[I-8] -

A mixture of isopropylemine (1.5 mmol), triethylamine (1.5 mmol)
and dichloromethane (10 ml) was added to a solution of 1.5 mmol
of the product from Ex. 3 in 20 ml dichloromethane under stir-
ring. The reaction mixture was stirred for about 16 hours at
about 20 to 25°C and subsequently washed with 5 % hydrocloric
acid. The orgéanic layver was separated, dried and filtered. The
filtrate was evaporated and the residue was chromatographed to
vield 0.46 g of the title.campound of mp. 128¢C.

Example 5  Preparaticn of S-cyano-6-(2-fluoro-6-methylphe-
nyl)-7-(4-metbylpiperidin-1-yl1)-[1,2,4]-txri-
azolo[l,5-alpyrimidine [I-49)

A mixture of 0.1 mol compound I-9 and tetraethylammonium cyanide
(0.25 mol) in 750 ml Dimethylformamide (DMF) was stirred for

16 hours at about 20 to 25°C. To this mixture was added water and
methyl-tert.butyl ether (MTBE), the organic phase was separated,
washed with water, dried and filtered. The filtrate was evapo-
rated and the residue was chromatographed to yield 6.51 g of the
title compound of mp. 211°C.

Example 6 Preparation of S-methoxy-6-{2-fluoro-6-mathylphe-
nyl)-7-(4-methylpiperidin-l1-yl)~-[1,2,4]-tri-
azolo([l,5-alpyrimidine [I-50]

After having added a solution of sodium mathanolate (30%,

71.5 mmol) to a solution of 65 mmol of compound I-9 in 400 ml dry
methanol was added this mixture was stirred for about 16 hours
at about 20 to 25°C. Methanol was evaporated and the residue was
dissolved with dichlorcmethane. The organic phase was washed with
water, dried and filtered. The filtrate was evaporated and the
residue was chromatographed to yield 4.32 g of the title compound
of mp. 1429C.



Tabla I
X

No. L » (®)a x (m.p. [%p;?"f!—;‘:; d [ppm])
-1 CH3C (CH3 ) =CHz CHaCH3 4, 6-(CH3) 2 cl 131
I-2 —(CHz) 2CH(CH3) (CH3) 2- 4,6-(CHa)a cl 138
I-3 CH3C (CH3 ) sCHa CH3CH;3 4-0CH3—-6-CHj3 cl 74
I-4 () CH(CHj3)-CH(CH3)3 H 4-0CH3-6-CHj Cl 163
I-5 CH,CF3 . H 4-OCH3-6-CHs cl 191
I-6 H / H 6-F cl 250
I-7 CH3C (CH3) =CHz CHaCH; 6-F Cl 124
I-8 CH{CH3)2 H 6-F cl 128
I-9 - (CHg),2CH (CH3) (CH3) 2— 6~F Cl 142

1-10 cyclopentyl H 6-F c1 159

I-11 CH3CHj CH3CH;3 6-F Cl 147

I-12 CHaCHZCH3 CHaCH,CH3 6-F Cl 124

I-13 CH(CH3) 3 CH; 6-F cl 159
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Ko. m w (F)n x (m.p. [°61) *E-WOR ® (ppml)
I-14 (+) CH(CHi)~-CHaCH; H 6-F cl 115

I-15 (S) CH(CH3)-CHaCH3 H 6-F cl 123

I-16 (R) CH(CHj3)-CH3CHy H 6-F cl 129

I-17 () CH(CH3)~-CH(CHj3)3 H 6-F cl A) 133 ./.B) 138
I-18 (S} CH(CH;)-CH(CH3)2 H 6-F cl A) 120 / B) 130
I-19 (R) CH(CH3)-CH(CH3)a H 6-F cl A) 119 / B) 131
I-20 () CH(CH3;)-CH(CH3)3 H 6-F° cl A) 148 / B) 174
I-21 (S) CH(CH3)-CH(CHs)3 H 6-F cl 4 A) 160 / B) 203
I-22 (R) CH(CH3)—CH(CH3)3 H 6-F cl A) 159 / B) 203
I-23 () CH(CHj3)-CFs H 6-F cl A) 149 / B) 56
I-24 (8) CH(CH3)—CF3 H 6-F cl A) 166 / B) 70
I-25 (R) CH(CHj)-CF3 H 6-F cl A) 167 / B) 70
I-26 CHaCF3 H 6-F cl 173

I1-27 H H 4-F cl 281

I-28 CHaC (CH;3) =CHz CHaCH3 4-F cl 115

I-29 CH(CH3) 3 H 4~F cl 94

I-30 ~(CHjZ) 3CH(CH3) (CHz) 2— A-F. cl 168

I-31 cyclopentyl H 4-F Ccl 141

I-32 CH2CHa CHzCHa 4-F cl 156

I-33 CH,CHzCH3 CHaCH;,CH3 4-F cl 121

LII800/€0 OM
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¥o. R R3 (2%), x (n_p_[‘,gm‘n_‘::‘a topml)
I-34 CH(CHj) 2 CHy 4-F cl 153
I-35 () CH(CHjy)-CH;CHy H 4-F cl 118
I-36 (S) CH(CHi)-CHaCH; H 4-F cl 125
1-37 (R) CH(CHj)-CHCHa H 4-F cl 126
I-38 () CH{CH3)-CH(CHi)3z H 4P cl 132
I-39 (S) CH(CH3)~CH(CHj)3 H 4-F [ 124
I-40 (R) CH(CH;)-CH(CHi); H 4-F cl 124
I~41 (+) CH(CH3)-CH(CHa)3 H 4-F [ 162
I-42 (S) CH(CH;)-CH(CH3)3 H 4-F c1 156
I-43 (R) CH(CH3)~CH(CHj)3 H 4-F cl 156
I-44 () CH(CH3)~CFa H 4-F cl 163
I-45 (S) CH(CH3)~CF3 H 4-F cl 145
I-46 - (R) CH(CH3)-CPF3 “H 4-F cl 145
I-47 CHaCF3 ) § 4-F Cl 167
I-48 CHaCF3 H 4~F—6-CHy cl 220
I-49 -(CH3)2CH (CHy) (CH3) 2- 6-F’ CN 211
I-50 —(CH2) 2CH (CHy) (CHz) 2— 6-F OCH; 142
I-51 ~ (CHa) 2CH (CH3) (CH;) 2 6-F CHs 145
I-52 cyeclopentyl H 4,6~ (CH;z) 3 cl 200
I-53 CHaCH; CH3CH3 4,6-(CHa)a cl 105

144
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No. P R (8)q x p. [oc’]”f"l;‘_m‘ 5 tomml)
I-54 CHaCHZCH3 CH2CH2CH3 4,6-(CH3) 2 Cl 99
I-55 () CH(CH3)-CH3CH;3 H 4,6-(CHy)2 Cl 191
I-56 {S) CH(CHj)-CHzCH;3 H 4,6-(CH3) 2 Cl 184
I-.-57 (R) CH(CH3)~-CHaCH; H 4,6-(CH;3)q Cl_ 184~
I-58 (t) CH(CH;3)-CH(CH3)2 H 4,6-(CHs3) 2 Cl 107
I-59 (8) CH(CHy)~-CH(CH;)a H 4,6-(CHy) 3 cl 87
I-60 (R} CH{CH3)-CH(CHj)2 H 4,6-(CH3)z Ccl 87
I-61 () CH(CH;)-CH(CH3)a H 4,6-(CH3)3a cl ’ 79
I-62 (S) CH(CH3)-CH(CH3)3 H 4,6-(CHa)a cl 81
I-63 (R) CH(CH3)-CH(CHa)a H 4,6-(CH3) 3 cl 81
I-64 CHaC (CH3) =CH2 CH2CH; 4-Cl1 Cl 137
I-65 CH(CH3) 2 H 4-C1 cl 136
I-66 —(CHg) 2CH(CH3) (CH3) 2— 4-Cl cl 173 .
I-67 cyclopentyl H 4-Cl C1 147
I-68 CH2CH3 CHaCH3 4-Cl1 cl 167
I-69 CH3CH3CH, CH3CH3CHy 4-Cl cl 149
I-70 CH{CHj) 2 CHj 4-Cl cl 159 .
I-71 (1) CH(CH3)-CH;CH3 H 4-Cl1 Cl 128
I-72 {8) CH(CH3)-CHaCHa H 4-Cl cl 114
I-73 {R) CH(CHj3)-CHaCHj3 H 4-Cl Cl 114

(14
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No. » R (R, x (D [0y M B [ppm])
I-74 (£) CH(CHa)-CH(CHj)3 H «—C1 cl 116
I-75 (S) CH(CH3)~CH(CH3)2 H 4-C1 cl 130
I-76 (R) CH(CH3)-CH(CH;3)2 H 4-C1 cl 130
I-77 (£) CH(CH3)-CH(CH3)3 I3 4-C1 [ 159
I-78 (S) CH (CHy)-CH(CH3)3 H 4-Cl c1 159
I-79 (R) CH(CH3)-CH(CH3)3 H 4-Cl cl 159
I-80 (£) CH(CH3)-CF3 H 4-Cl c1 184
I-81 (S) CH(CH3)-CF3 H 4-Cl - Cl 143
1-82 (R) CH(CH3)~CFy H 4-C1 clL 143
I-83 CH3CF3 H 4-C1 cl 206
-84 CH3C (CHj ) =CHj CHaCHa 4-CHj cl 158
I-85 CH(CH3 )2 H 4-CH, c1 145
I-86 CH3CHa /CHaCH3 4-CHj . cl 141
1-87 (%) CH(CHa)-CH;CH,y H 4-CH, cl 122
I-88 (S) CH(CH3)-CH(CH;)3 H 4-CH, Ccl 108
I-89 (R) CH(CHy)~CH(CH3)3 H 4-CH;3 clL 108
8.45(s); 8.05(s); 7.95(d);
I-90 ~ (CHz) 2CH (CH3) (CHz) 2~ 4-COOCH; c1 7.25(d); 4.0(a); 3.85(d); 3.45(d);

2.7(t); 2.65(t); 2.25(s); 1.55(m);
1.45(m); 1.25(m); 0.9(d)

SLSLO/TOdA/LDd
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. data
Yo. » ® (®)a x (mop. 100ty o 8 [ppm])
8.35(m); 8.1(s); 8.0(d); 7.35(d);
1-91 | (R) CH(CH3)—CH(CHs)s H 4~COOCH; a1 "21‘_"_:.,’5’(:;;‘;”1’_23(':11)‘,_“"0’_925'(2‘15)‘;”;
0.9(d)
. 8.4(8); 8.15(m);'8.05(d); 7.35(m);
1-92 (S) CH(CH3)~-CF3 H 4-COOCH3 cl 5.7(m); 4.6(m); 3.95(8); 2.3(s);
2.25(8); 1.4(d); 1.3(d)
1-93 CHzCF,CF» H 6-F cl 162
I-94 CH2CFaCFCF3 H 6-F cl ’ 165
I-95 CHzCF3CFy H 4-F cl - 176
I-96 CH;CF2CFaCF3 H 4-F cl 138
1-97 CHyCF3CF3 H a1 cl 164
I-98 CHyCF3CFaCFa H 4—Cl cl 126
I-99 H H 4-Cl cl 276

In some cases of chiral groups Rl and due to the hindered rotation of the phenyl group two
diastereomers A) apd B) exist which may differ in their physical properties.

LE
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Examples of the action against harmful fungi

The fungicidal action of the compounds of the formula I was
damonstrated by the following experimemnta:

The active compounds, separately or together, wera formulated as
a 10% eammlsion in a mixture of 70% by weight of cyclohexanona,

20% by weight of Nekanil® LN (Lutensol® AP6, wetting asgent having
emlsifying and dispersant action based on ethoxylated
alkylphenols) and 10% by weight of Wettol® EM (nomionic
emlsifier based on ethoxylated castor oil) and diluted with
water to the desired concemtration.

Compound A known from WO-A 98/46608 (No. 9) served as comparative
active compound:

: PR I o Y ]

] - .‘ AR E T T

Comparison trial 1 - Fung:.cidal control of early blé.ght ‘on thmal?
toes (Alternaria solani) oo

Young seedlings of ‘tomato plants of the variety “GroBe Fleischto-
mate St. Pierre” were grown in pots to the 2 to 4 leaf stage.
These plants were gprayed to run-off with an agueous suspens:.on,
containing the concentration of active ingredient mentioned in
the table below, prepared from a stoc]\c Bolutlon containing 10 &
of the active ingredient, B5 % cgclg:ha:anone and 5 % emleifier.
The next day, the treated plants were inoculated with an aqueous
suspension of Alternaria solani containing 0.2 x 10f¢ spores per
ml. Then the trial plantes were immediantely transferred to a hn-
mid chamber. After 6 days at 20 to 23°C and a relative humidity.
cloae to 100 &, the extent of fumgal attack on."l:he leaves wag vi-
sua.'l.ly assessed as § diseased leaf area. i

L m e a g M

In t.'his test, the plants which had been treated with 63 ppm of
campounds I-23 and I-24, resp., showed an infection of not more
than 3%, whereas the the plants treated with 63 ppm of the
comparison ccmpmmd A ware infected to 15%, and the unteated
plants wera :.nfected to 950%.
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Comparison trial 2 - Fungicidal control of powdery mildew on
wvheat caused by Blumeria graminis f£. sp. tritici

The first fully developed leaves of pot grown wheat of the va-
riety "Kanzler” were sprayed to run-off with an aqueous suspen-
sion, containing the concentration of active ingredient or their
mixture mentioned in the table below, prepared fram a stock solu-
tiomn contain:l.qg 10 % of the active ingredient, 85 % cyclochexanone
and 5 % emmlsifier. The next day the treated plants were inocula-
ted with spores of Blumeria graminis f. sp. triticl by shaking
heavily infestated stock plants over the treated pots. After cul-
tivation in the greenhouse for 7 days at 22-26°C and a relative
hummidity between 60 to 90 & the extent of fungal attack on the
leaves was visually assessed as & diseased leaf area.

In this test, the plants which had been treated with 63 ppm of
compounds I-23 and I-24, resp., showed an infection of not more
than 3%, whereas the the plants treated with 63 ppm of the
comparison compound A were infected to 30%, and the unteated
plants were infected to 85%.

Comparison trial 3 - Fungicidal control of grape downy mildew
(Plasmopara viticola)

Grape cuttings of the cultivar “Miller-Thurgau” were grown in
pots to the 4 to 5 leaf atage.  These plants were sprayed to run-
off with an aqueous suspension, containing the concentration of
active ingredient or thelr mixture mentioned in the table below,
prepared fram a stock solution containing 10 % of the active in-
gredient, 85 % cyclohexancne and 5 % emlsifier. The plants were
allowed to air-dry. The next day they were inoculated with an
aqueous spore suspension of Plasmopara viticola by spraylng it at
the lower leaf-side. Then the trial plants were immediately
transferred for 24 h to a humid chamber with 22 - 24°C and a rela-
tive lmmidity close to 100 &. For a period of 5 days, cultivation
followed in a greenhouse at 20 ~ 25°C and a relative Inmidity ab-
out 50-80 %. To stimulate the outbreak of the disease symptoms,
the plants were transferred to a humid chamber again for

24 hours. Then the extent of fungal attack on the lower leaf sur-
face was visually assessed as & diseased leaf area.

In this test, the plants which had been treated with 250 ppm of
compounds I-23 and I-24, resp., showed an infection of not more
than 7%, whereas the tha plants treated with 250 ppm of the
comparison compound A, and the unteated plants were infected to
80%.
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Use Example 1 -~ Funglcidal control of early blight on tomatoes
(Alternaria solani)

The test was conducted as described in Comparison trisl 1.

In this test, the plants which have been treated with 250 ppm of
compounds I-7, I-9, I-10, I-28, I-30, I-35, I-38, I-41, I-44,
I-66, and I-83, resp., showed no infection, whereas the untreated
plants were infected to 90%.

Use Example 2 ~ Fungicidal control of powdery mildew on wheat
caused by Blumeris graminig f. sp. tritici

The test was conducted as described in Comparison trial 2.

In this test, the plants which have been treated with 250 ppm of
compounds I-14, I-28, I-30, I-35, I-38, I-41, and I-44, resp.,

. ahowed an infection of not more than 5%, whereas the untreated

40

45

plants ware infected to 85%.

Use Example 3 -~ Fungicidal control of grape downy mildew (Plsasmo-~
para viticola)

Leaves of potted vines of the "Miiller Thurgau® variety were
gprayed with aqueous liquors made from a stock solution consi-
eting of 10% of active ingredient, 85% of cyclohexanocme, and 5%
of emlsifier. To assess the duration of action, the plants were
get up, after tha sgprayed-on layer had dried, in the greenhouse
for B days. Then the leaves were infected with a zoospore suspen-
sion of the fungus Plasmopara viticola, first placed in a vapour-~
saturated chamber at 24°C, and then kept for 5 days in a greem-
house at 20 to 30°C. To accelerate and intensify the sporangio-
phore discharge, the plants were then again placed in the moist
chamber for 16 hours. The extent of fungus attack was then asses-
sed on the undersides of tha leaves.

In this test, the plants which have been treat;d with 250 ppm of
compounds I-7, I-5, I-10, I-35, I~38, and I-44, reep., showed an
infection of 3 to 40%, whereas the untreated plants were infected
to BO%.
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Claims:

1. Substituted 6-(2-tolyl)-triazolopyrimidines of formula I

I
10 -
in which
Rl and R2 independently denote hydrogen or
15 C1-Cig~alkyl, C:lclo—alkenyl, Ca-Cio~alkynyl, or C4-Cip—-al-
kadienyl, C;-Cip-haloalkyl, Cz-Cip-haloalkenyl, C3—Cig-cy-
cloalkyl, phenyl, naphthyl, or
C3-Cip—cycloalkyl, phenyl, naphthyl, or
20

5~ or 6-membered heterocyclyl, containing one to four

nitrogen atoms or cne to three nitrogen atoms and one

sulfur or oxygen atom, or

5- or 6-membered heterocaryl, containing one to four
25 nitrogen atoms or one to three nitrogen atoms and cne

sulfur or oxygen atom, or

where Rl and R? radicals may be unsubstituted or partly
or fully halogenated or may carry one to three groups R2,

30
R®* is cyano, nitro, hydroxyl, C;-Cg-alkyl, C3—Ce~haloal-
kyl, C3-Cg-cycloalkyl, C;—Cs—alkoxy, Ci—-Cg-haloalkoxy,
C1-Cg-alkylthio, C3-Cg—alkylamino, di-C;-Cg—-alkyl-
amino, Cz;-Cg-alkenyl, Cz;-Csg—alkenyloxy, Cz-Cg-alkynyl,
35 C3—Cg-alkynyloxy and C;-C4~alkylenedioxy; or

Rl and R? together with the interjacent nitrogem atam repre-
sent a 5- or 6-membered haterocyclic ring, containing one
to four nitrogen atoms or ome to three nitrogen atoms and

40 one sulfur or oxygen atam, which may be substituted by
cne to three R* radicals;

R? is halogen, cyano, C1-Cip—alkyl, C1-Cyp~alkoxy, C3—~Cip-ha-
localkyl, or C(=0)A, wherein
45
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A is hydrogen, hydroxy, C;—Cg-alkyl, Ci~Cap—alkoxy,
amino, C3-Cp—-alkylamino, or di-(C;-Cg-~alkyl)amino;

n is an integer from 1 to 4; and

X is halogen, cyano, C1-Cg-alkyl, C;—-Cg-alkoxy, C3—Cg-halo-
alkoxy or C3—Cg-alkenyloxy.

Campounds of formula I according to claim 1, in which

Rl is stralght chained oxr branched C;-Cg~alkyl,
Ca-Ce-alkenyl, C3-Ce-cycloalkyl, or C3-Cig~baloalkyl, and

R2 is hydrogen or C3-Cg-alkyl, or

Rl apd R2 together with the interjacent nitrogen atom repre-
sent a heterocyclic ring with 5 or 6 carbon atams being
optionally substituted with one ox two C1-Cg-alkyl
groups.

Campounds of formula I according to claims 1 or 2 in which R3
is hydrogen.

Campounds of formula I according to claims 1 to 3 in which X
is halogen. : )

Compounds of formmla I according to claims 1 to 4 in which
(R3)p 18 4-{C;-Csg—alkoxy-carbonyl) or 4-cyano.

A process for the preparation of compounds of formmla I as
defined in claim 4 which comprises reacting
5-amino-1,2,4-trlazole .

N .
QINE:
with 2-phenyli-substituted malonic acid esb}r of formmla IT,
(R'),
RO IT
RO” Yo " ?

wherein R? and n are as defined in formmla I, and R denotes
C1-Cg—alkyl, under alkaline conditions, to yield compounds of
formula IIX,
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which are subsequently treated with a halogenating agent to
give 5,7-dihalogen-6-phenyl-triazolopyrimidines of formula IV

—x v

in which R! and R? are as defined in formula I to produce cam-
pounds of formula I.

A process for the preparation of compounds of formmla X ac-
cording to claim 1 wherein X ias cyano, C;~Cip—alkoxy, or '
C1-Cip-haloalkyl, which comprises reacting 5-halogen-triazolo-
pyrimidine of formula I

I(X=Hal)

with compounds of formula VI,
M-X’ VI

which are, dependent fram the value of X’ to be introduced,
én anorganic cyano salt, an alkoxylate, haloalkoxylate or an
alkenyloxylate, resp., wherein M is ammonium—~, tetraalkylam-
monium-, alkalimetal- or earth metal cation, to produce com-
pounds of formmla I.

Intermediates of fornmlae II, III, and YV as defined in
claim 6.

A composition suitable for controlling phytopathogenic fungi,
camprising a solld or liquld carrier and a compound of the
formula I as claimed in claim 1.
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44 .
A method for controlling phytopathogenic fungi, which compri-
ges treating the fungi or the materials, plantes, the soil or
the sesd to be protected against fungal attack with an effac-
tive amount of a compound of the formmla I as claimed in
claim 1.
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Examples of the action against harmful fungi

The fungicidal action of the caompounds of the formula I was
demonstrated by the following experiments:

The active compounds, separately or together, were formulated as
a 10% emulsion in a mixture of 70% by weight of cyclohexancne,
20% by weight of Nekanil® LN (Lutensol® AP6, wetting agent having
emlsifying an.n_:i dispersant action based on ethoxylated
alkylphenols) -and 10% by weight of Wettol® EM (nonionic
emulsifier based on ethoxylated castor oil} and diluted with
water to the desired concentration.

Compound A known from WO-A 98/46608 (No. 9) served as comparative
active compound: N

jf s
H,C
X
¥ e

Comparison trial 1 - Pungicidal control of early blight on tcma-
toes (Alternaria solani)

Young seedlings of tomato plants of the variety “Grofe Fleischto-
mate St. Pierre” were grown in pots to the 2 to 4 leaf stage.
These plants were sprayed to run-off with an agqueous suspension,
containing the concentration of active ingredient mentioned in
the table below, prepared from a stock sclution contalning 10 %
of the active ingredient, 85 % cyclochexancme and 5 & emlsifier.
The next day, the treated plants were inoculated with an agueous
suspension of Alternaria solani containing 0.2 x 10¢ spores per
ml. Then the trial plants were immediately transferred to a hu-
mid chamber. After 6 days at 20 to 23°C and a relative humidity
close to 100 %, the extent of fungal attack on the leaves was vi-
sually assessed as & diseased ‘leaf area.

In this teat, the plants which had been treated with 63 ppm of
compounds I-23 and I-24, resp.. showed an infection of not more
than 3%, whereas the the plants treated with 63 ppm of the
comparison compound A were infected to 15%, and the unteated
plants were infected to 90%. '

amended shest
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Subgtituted 6-(2-tolyl)-triazolopyrimidines

Description

The invention relates to subatituted 6-(2-tolyl)-triazolopyrimi-
dines of formula I

10

in which

15

R! and R? independently denote hydrogen or Ci-Cig—alkyl, Cz—Cig-al-

kenyl, Cz-Cig~alkynyl, or Cq-Cjpo-alkadienyl, C;-C;o-haloalkyl,
Ca-Cio~haloalkenyl, C3-Cip-cycloalkyl, phenyl, naphthyl, or

5- or §6-membered heterocyclyl, containing one to four
nitrogen atoms or one to three nitrogen atoms and one sulfur
or oxygen atam, Or

5- or 6-membered heterocaryl, containing one to four nitrogen
atoms or one to three nitrogen atoms and one sulfur or axygen
atom, or

where R! and R?2 radicals may be unsubstituted or partly or
fully halogenated or may carry one to three groups RS,

Ra is cyano, nitro, hydroxyl, C;-Ce—alkyl, C3-Cg-cycloalkyl,
C1—Cs—alkoxy, Ci1-Cg-alkylthio, C;—Cg-alkylamino, di-
C1-Cg-alkylamino, C;-Cg-alkenyl, Cz;-Cg—alkenyloxy,
Ca-Cs-alkynyl, Ci3-Cs-alkynyloxy and C;-Ci-alkylenedioxy;
or

Rl and R? together with the interjacent nitrogen atom represent a

RrR3

5- or 6-membered heterocyclic ring, containing one to four
nitrogen atoms or one to three nitrogen atoms and cne sulfur
or oxygen atom, which may be substituted by one to three R2
radicals;

is halogen, cyano, C1-Cig—-Blkyl, C1-Cip-alkoxy, Ci-Cip-haloal-
kyl, or C(=0)A, wherein

A is hydrogen, hydroxy, C;-Cg-alkyl, C;-~Cp-alkoxy, amino,
C1-Cp—alkylamino, or di-({C;-Cg—alkyl)-amino;
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2
n is an integer from 1 to 4; and )

X is halogen, cyanoc, C;-Cg—alkyl, Ci1-Cg—alkoxy, Ci1-Cg-haloalkoxy
or C3—-Cg~alkenyloxy.

Moreover, the invention relates to processes for their prepara-
tion, compositions containing them and to their use for combating
phytopathogenic fungi.

6-Phenyl-7-amino-triazolopyrimidines are generally known from
US 4,567,262 and US 5,593,996.

Triazolopyrimidines with a trifluorophenyl group in 6-positiom
are disclosed in WO-A 98/46607 and EP-A 945 453.

From WO-A 98/46608 diverse 6-phenyl-triazolopyrimidines are
known, which are substituted in the 7-position by fluorinated al-
kylamines.

The coampounds disclosed in the documents discussed above are said
to be active against various phytopathogenic fungi.

]ft is an object of the present invention to provide compounds ha-
ving improved fungicidal activity.

We have found that this ocbject is achieved by the compounds defi-
ned at the outset. Furthermore, we have found processes for their
preparation, compositions comprising them and methods for con-
trolling phytopathogenic fungi uaing the compounda I.

The compounds of the formula I differ from the compounds known
from closest prior art WO-A 98/46608 in the 2-tolyl group, which
is further substituted.

The present invention further provides a process for the prepara-
tion of compounds of formula I as defined above which comprises
reacting S-amino-triazole with 2-(2-tolyl}-substituted malonic
acid ester of formula II, in which

N (R%),
X, —
RO o 3 II

R represente alkyl, preferably Ci-Cs—alkyl, in particular methyl
or ethyl, under alkaline conditions, preferably using high boi-
ling tertiary amines as for example tri-n-butylamine as disclosed
for example by EP-A 770 615 to yield compounds of formula IIT.

75,
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The resulting 5,7-dihydroxy-6-phmyl—triazolopyriﬁidiﬁe of for-
mula III, wherein R? and n are as defined for formula I, is subse-
quently treated with a halogenating agent, preferably with a hro-
minating or chlorinating agent, such as phosphorus oxybromide or
phosphorus oxychloride, neat or in the presence of a solvent to
give IV.

x
{/inz opth I

The reaction is suitably carried out at a temperature in the
range from 0 °C to 150 °C, the preferred reaction temperature
being from 80 °C to 125 °C as disclosed for example by EP-A
770 615.

Iv

Dihalotriazolopyrimidine IV is further reacted with an amine of
formula v

R
. v

in which R! and R? are as defined in formula I to produce com-
pounds of formula I in which X is halogen.

The reaction between the 5,7-dihalo compound IV and the amine of
formila V can be carried out under conditions known from WO-A
98/46608,. The reaction is preferably carried out in the presence
of a solvent. Suiteble solvents include ethers, such as dioxane,
diethyl ether and, especially, tetrahydrofuran, halogenated hy-
drocarbons such as dichloromethane and aromatic hydrocarbons, for
example toluene.

The reaction is suitably carried out at a temperature in the
range from 0°C to 70°C, the preferred reaction temperature being
from 10°C to 35eC.

It is also preferred that the reaction is carried out in the pre-
sence of a basa. Suitable bases include tertiary amines, such as
triethylamine, and inorganic bases, such as potassium carbonate
or sodium carbonate. Alternatively, an excess of the compound of
formula V may serve as a base.

Compounds of formula I in which X denotes cyano, Ci-Cg—alkoxy,

C;-C¢-haloalkoxy or Ca-Cgsg-alkenyloxy can be prepared by reacting
compounds I in which X is halogen, preferably chloro, with com-
pounds of formula VI, which are, dependent frem the value aof X’
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to be introduced to yield formula I compounds, an smorganic cyano
salt, an alkoxylate, haloalkoxylate or an a.lkenjrlo:quate, respec-
tively, preferably in the presence of a a solvent. The cation M
in formula VI has minor influence; for practical and economical
reasons usually ammonium-, tetraalkylammonium- or alkalimetal-
and earth metal salts are preferred.

I(X=Hal)

The reaction is suitably carried out at a temperature in the
range from 0 to 120°C, the preferred reaction temperature being
from 10 to 40°C [c¢f. J. Heterocycl. Chem., Vol.12, p. 861-863
(1975)1].

Suitable solvents include ethers, such as dioxane, diethyl ether
and, especially, tetrahydrofuran, halogenated hydrocarbons such
as dichloromethane and aromatic hydrocarbons, for example to-
luene.

Compounds of formula I in which X denotes C;-Cs—alkyl can be pre-
pared by reacting compounds I in which X is halogen, preferably
chloro, with malonic acid esters of formula VII, wherein X* deno-
tes H or C;-Cs-alkyl and R denotes C3-Cq-alkyl, to campounds of
formula VIII and decarboxylation under conditions described in
US 5,994,360.

0, (0]
I(X=Hal) + -_—
VIiI
A/HY
VIII — I (X=Ci1-Cg—alkyl)

Accoxrdingly., the invention relates to the novel intermediates of
formulae IXI, IITI and IV.

The campounds of formula IT are preferably prepared by reaction
of the corresponding substituted bromobenzenes with sodium dial-
kylmalonates in the presence of a copper(I) salt [cf. Chemistry

Lettera, pp. 367-370, 1981; EP-A 10 02 788]. s
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The compounds of formula II may also be prepared by r-e-action of
an alkyl 2-{2-tolyl)-acetate with dialkylcarbonate in the pre-
sence of a strong base, preferably sodium ethoxide and sodium hy-
dride (cf. Heterocycles, pp. 1031-1047, 1996).

The substituted phenylacetates which are the starting compounds
for compounds of formula II are known and commercially available,
and/or they are obtainable by generally known methods.

The reaction mixtures are worked up in a customary manner, for
example by mixing with water, phase separation and, if required,
chromatographic purification of the crude products. Some of the
end products are obtained in the form of colorless or slightly
brownish, viscous oils, which are purified or freed from volatile
components under reduced pressure and at moderately elevated tem-
peratures. If the end products are obtained as aclids, purifica-
tion can also be carried ocut by recrystallization or digestiom.

If individual compounds I are not obtainable by the routes des-
cribed above, they can be prepared by derivatization of other
compounds I. .
In the symbol definitions given in the formulae above, collective
terms were used which generally represent the following substi-
tuents:

- halogen: fluorine, chlorine, bromine and iodine;

- C1-Cjp—alkyl: saturated, straight-chain or branched hydrocarbon
radicals having 1 toc 10, especially 1 to 6 carbon atoms, for
example C;-Cs-~alkyl as mentioned above or pentyl, l-methylbutyl,
2-methylbutyl, 3-methylbutyl, 2,2-di-methylpropyl, l-ethylpropyl,
hexyl, 1,l-dimethylpropyl, 1,2-dimethylpropyl., l-methylpentyl,
2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 1l.1-dimethyl-
butyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,2-dimethylbutyl,
2,3-dimethylbutyl, 3,3-dimethylbutyl, l-ethylbutyl, 2-ethylbutyl,
1,1,2-trimethylpropyl, 1,2,2-trimethylpropyl,
l-ethyl-l1-methylpropyl and l-ethyl-2-methylpropyl;

- Ca=-Cjp—alkenyl: unsaturated, straight-chain or branched
hydrocarbon radicals having 2 to 10, especially 2 to 6 carbon
atoms and a double bond in any position, for example ethenyl,
l-propenyl, 2-propenyl, l-methylethenyl, l-butenyl, 2-butenyl,
3-butenyl, 1-methyl-l-propenyl, 2-methyl-l1-propenyl,
l-methyl-2-propenyl and 2-methyl-2-propenyl;
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Ca-Cip—~alkynyl: straight-chain oxr branched hydrocai‘bon radicals
having 2 to 10, especially 2 to 4 carbon atoms and a triple bond
in any position, for example ethynyl, l-propynyl, 2-propynyl,
l-butynyl, 2-butynyl, 3-butynyl and l-methyl-2-propynyl;

= C1-Cipg~haloalkyl and haloalkyl moieties of C1-Cg-haloalkoxy:
straight-chain or branched alkyl groups having 1 to 6 or 10,
preferably 1 to 4 carbon atoms (as mentioned above), where the
hydrogen atams in these groups may be partially or fully replaced
by halogen atoms as mentioned above, for example C;-Cz-haloalkoxy,
such as chloromethoxy, bromomethoxy, dichloromethoxy,
trichloromethoxy, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, chlorofluoromethoxy, dichlorofluoromethoxy,
chlorodifluoromethoxy, l-chloroethoxy, l-bromoethoxy,
l1-fluorcethoxy, 2-fluoroethoxy, 2,2-difluorcethoxy, 2,2,2-tri-
fluorocethoxy, 2-chloro-2-fluoroethoxy, 2-chloro-2,2-difluoro-
ethoxy, 2,2-dichloro-2-fluorcethoxy, 2,2,2-trichloroethoxy and
pentafluorcethoxy;

Ci-Cio—cycloalkyl: mono- or bicyclic cycloalkyl groups having 3 to
10 carbon atoms; monocyclic groups preferably have 3 to 8, espe-
cially 3 to 6 ring members, bicyclic groups preferably have 8 to
10 ring members. ’

A 5- or 6-membered heterocyclyl group, containing one to four
nitrogen atoms or one to three nitrogen atoms and onme sulfur or
oXygen ataom, preferably cne cxygen atem, for example
l-pyrimidinyl, 2-pyrimidinyl, morpholin-4-vyl.

S5-membered heterocaryl, containing one to four nitrogen atoms or
one to thraee nitrogen atoms and one sulfur or oxygen atom:
5-membered heteroaryl groups which, in addition to carbon atoms,
may contain one to four nitrogen atoms or one to three nitrogen
atomg and omne sulfur or oxygen atom as ring members, for example
2~-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyrreclyl, 3-pyrrolyl,
3-isoxazolyl., 4-isoxazolyl, 5-isoxazolyl, 3-isothiazolyl,
4d-isothiazolyl, S-isothiazolyl, 3-pyrazolyl, 4-pyrazolyl,
S5-pyrazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 2-thiazolyl,
d-thiazolyl, 5-thiazolyl, 2-imidazolyl, 4-imidazolyl, 1,2,4-oxa-
diazol-3-yl, 1,2,4-oxadiazol-5-yl, 1,2,4-thiadiazocl-3-yl,
1,2,4-thiadiazol-5-yl, 1,2,4-triazol-3-yl, 1,3,4-oxadiazol-2-yl,
1,3,4-thiadiazol-2-y]l and 1,3,4-triazol-2-yl;

6-membered heteroaryl, containing one to four nitrogen atoms:
6-membered heterocaryl groups which, in addition to carbon atcms,
may contain one to three or cme to four nitrogen atoms as ring
members, for example 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 3-py-
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ridazinyl, 4-pyridazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimi-
dinyl, 2-pyrazinyl, 1,3,5-triazin-2-yl and 1,2,4-triazin-3-yl.

With respect to their intended use, preference is given to
triazolopyrimidines of the formula I having the following subati-
tuents, wkere the preference is valjid in each case on its own or
in combination:

A preferred cycloalkyl moiety is cyclopentyl being opticnally
subatituted by one or more nitro, cyano, C1-Cg-alkyl, Ci-Cg-alkoxy
groups.

A preferred heteroaryl moiety is pyridyl, pyvrimidyl, pyrazolyl or
thienyl.

Preference is given to compounds of formula I in which any alkyl
or haloalkyl part of the groups R! or R2, which may be straight
chained or branched, contains up to 10 carbon atoms, preferably 1
to 9 carbon atoms, more preferably 2 to 6 carbon atoms, any
alkenyl or alkynyl part of the substituents R! or R? contains up
to 10 carbon atoms, preferably 2 to 9 carbon atoms, more prefera-
bly 3 to 6 carbon atoms, any cycloalkyl part of the substituents
Rl or R2 contains from 3 to 10 carbon atoms, preferably from 3 to
8 carbon atoma, more preferably from 3 to 6 carbon atoms, and any
bicycloalkyl part of the substituents R! or R? contains from 5 to
9 carbon atoms, preferably fram 7 to 9 carbon atoms. Any alkyl,
alkenyl or alkynyl group may be linear or branched.

Likewise, preference is given to compounds of formula I wherein R?
is not hydrogen.

Compounds of formula I are preferred in which Rl represents a
straight-chained or branched Ci-Cip—alkyl, in particular a bran-
ched C3-Cjp—-alkyl group, a Ci-Cg-cycloalkyl, a Cs~Cg-bicycloalkyl,
a C3-Cg—cycloalkyl-C;-Cg-alkyl, C;-Cjip—alkoxy-C;-Cg-alkyl, a
C31-Cip-haloalkyl or a phenyl group being optionally substituted by
one to three halogen atoms or C;-C;g-alkyl or C;-Cjp-alkoxy groups.

Particular preference is given to compounds I in which R2 repre-
sents hydrogen, C;-Cijp—-alkyl or C;-Cip-haloalkyl, in particular hy-
drogen.

Besides, particular preference is given to compounds I in which R2
is hydrogen.
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Moreover, particular preference is given to compounds I in which
R2 is methyl. '

Furthermore, particular preference is given to compounds I in
which R? is ethyl.

If Rl denotes C;-Cip-haloalkyl, preferably polyfluorinated alkyl,
in particular 2,2,2-trifluorocethyl, 2-(1,1,1-trifluoropropyl) or
2-(1,1,1-trifluorobutyl), R? preferably represents hydrogen.

If R! denotes optionally substituted C3-Cg—cycloalkyl, preferably
cyclopentyl or cyclohexyl, R? preferably represents hydrogen or
C1-Cg-alkyl.

Moreover, particular preference is given to compounds I in which
Rl and R? together with the interjacent nitrogen atom form an op-
tionally substituted heterocyclic ring, preferably an optionally
substituted C3-C;-heterocyclic ring, in particular pyrrolidine,
piperidine, tetrahydropyridine, in particular 1,2,3,6-tetrahydro-
pyridine or azepane which is optionally substituted by one or
more C;-Cip—alkyl groups.

Preference is given to compounds of formula I in which any alkyl
part of the groups R! or R2, which may be straight chained or
branched, contains 1 to 9 carbon atoms, more preferably 2 to 6
carbon atoms, any alkenyl or alkynyl part of the substituents R!
or RZ contains 2 to 9 carbon atoms, more preferably 3 to 6 carbon
atome, any cycloalkyl part of the substituents Rl or R2 contains
from 3 to 10 carbon atoms, preferably from 3 to B carbon atoms,
more preferably from 3 to 6 carbon atomas, and any bicycloalkyl
part of the substituents R! or R? contains from 7 to 9 carbon
atoms. Any alkyl, alkenyl or alkynyl moiety may be linear or
branched.

Compounds of formula I are preferred in which R! represents a
straight-chained or branched C;-Cjp-alkyl, in particular branched
C3-Cipo—alkyl, a C3-Cp-cycloalkyl, Cs5-~Cg-bicycloalkyl, C3-Ca—cyclo-
alkyl-C;-Cg~alkyl, C3-Cig-alkoxy-Ci-Csg—alkyl, or rhenyl being op-
tionally substituted by one to three C;-Cip-alkyl or C;-Cjp—alkoxy
groups.

Particular preference is given to compounds I in which R? repre-
sents hydrogen or C;-Cjg-alkyl, in particular hydrogen.

Moreover, particular preferance is given to compounds I in which
R? is methyl or ethyl.
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If Rl denotes an optionally substituted C3;-Cg-cyclodlkyl group,
preferably cyclopentyl or cyclohexyl, R? preferably represente hy-
drogen or C;-Cg-alkyl.

Moreover, particular preference is given to compounds I in which
Rl and R? together with the interjacent nitrogen atom form an op-
tionally substituted heterocyclic ring, preferably an optionally
substituted C3-Cy-heterocyclic ring, in particular a pyrrolidine,
pPiperidine, tetrahydropyridine, in particular 1,2, 3,6-tetrahydro-
pyridine or azepane ring which is optionally substituted by one
or more C;-Cip—alkyl groups.

Likewise, particular preference is given to compounds I in which
R? ig hydrogen.

Particular preference is alsc given to compounds I in which n has
the value 2 and R3 groups are in 4- and 6-position.

Moreover, preference is given to compounds I in which a R? group
is in para-portion.

Furthermore, particular preference is given to compounds I in
which (R3), is ¢, 6-dimethyl.

Likewise, particular preference is given to compounds I in which
(R?), is 4-(C3-Cg~alkoxy)carbonyl, especially 4-methoxycarbonyl.

Besides, particular preference is given to compounds I in which
(R3), is 4-methoxy-6-methyl, or 4-fluoro—-6-methyl.

Particular preference is also given to compounds I in which (R3®),
ig 4-fluoro, 6-fluoro, or 4-chloro.

Besides, particular preference is given to compounds I in which X
ise chloro or bramo, especially chloro.

Moreover, preference is given to compounds I in which X is cyano
or methyl.

Furthermore, particular preference ias given to compounds I in

which X is methoxy, ethoxy., n-propoxy, lso-propoxy, aliyloxy, or
3-methylallyloxy.

The particularly preferred embodiments of the intermediates with
respect to the variablea correspond to those of the radicals X,
Rl, R2 and R3 of formula I.
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Included in the scope of the present invention are ‘(R) and (S)
isamers of compounds of general formula I having a chiral center
and the racemates thereof, and salts, N-oxides and acid addition
compounds .

With respect to their use, particular preference is given to the
campounds I compiled in the tables below. The groups mentioned in
the tables for a substituent are furthermore for their part, in-
dependently of the combination in which they are mentioned, a

particularly preferred embodiment of the respective substituents.

Table 1
Compounds of formula I, in which X is chloro, (R3), is 4-chloro
and R! and R? correspond to one row in Table A

Table 2
Compounds of formula I, in which X is chloro, (R}), is S5-chloro
and Rl and R2? correspond to one row in Table A

Table 3

Compounds of formula I, in which X is chloro, (R?*)p is 6-chloro
and R! and R? correspond to one row in Table A

Table 4
Campounds of formula I, in which X is chloro, (R3), is 3-fluoro
and Rl and R? correspond to one row in Table A

Table 5
Compounds of formula I, in which X is chleoro, (R3)p is 4-fluoro
and R! and R? correspond t¢ one row in Table A

Table 6
Compounds of formumla I, in which X is chloro, (R3), is 5-fluoro
and Rl and R2 correspond to one row in Table A

Table 7
Compounds of formula I, in which X is chloro, (R3)p, is 6-fluoro
and Rl and R? correspond to one row in Table A

Table 8
Compounds of formula I, in which X is chloro, (R3), is 3-methyl
and Rl and R? correspond to one row in Table A

Table 9
Compounds of formula I, in which X is chloro, (R3), is 4-methyl
and Rl and R? correspond to one row in Table A
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Table 10
Compounds of formula I, in which X is chloro, (R3), is S5-methyl

and Rl and R? correspond to one row in Table A

Table 11
Compounds of formula I, in which X is chloro, (R3), is 6-methyl
and R! and R? correspond to cne row in Table A

Table 12
Compounds of formula I, in which X is chioro, (R?), is 4-methoxy
and R! and R? correspond to one row in Table A

Table 13
Compounds of formumla I, in which X is chloro, (R3), is 5-methoxy
and Rl and R? correspond to ome row in Table A

Table 14

Compounds of formula I, in which X is chlore, (R3), is 6-methoxy
and Rl and R? correspond to one row in Table A

Table 15
Compounds of formula I, in which X is chloro., (R3), is
4-trifluoramethyl and R! and R? correspond to one row in Table A

Table 16
Compounds of formula I, in which X is chloro, (R3), is
5-trifluoromethyl and R! and R2 correspond to one row in Table A

Table 17
Compounds of formula I, in which X is chloro, (R3¥), is
6-trifluorcmethyl and R! and R? correspond to one row in Table A

Table 18
Compounds of formula I, in which X is chloro, (R3), is
4,6-dimethyl and Rl and R2 correspond to one row in Table A

Table 19
Campounds of formula I, in which X is chloro, (R3), is
4-methoxy-6-methyl and Rl and R? correspond to ome row in Table A

Table 20
Compounds of formula I, in which X is chloro, (R3), is
4-fluoro~6-methyl and R! and R? correspond to aone row in Table A
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Table 21

Compounds of formula I, in which X is chloro, (R3), is

1a

4-methoxycarbonyl and Rl and R? correspond to one row in Table A

Table 22
Compounds of formula I,
R} and R? correspond to

Table 23
Compounds of formula I,
R! and R? correspond to

Table 24
Compounds of formula I,
Rl and R2 correspond to

Table 25
Compounds of formula I,
R! and R? correspond to

Table 26
Compounds of formula I,
R! and R? correspond to

Table 27
Compounds of formula I,
Rl and R2 correspond to

Table 28
Compounds of formmla I,
R! and R? correspond to

Table 29
Compounds of formula I,
R! and R? correspond to

Table 30
Compounds of formula I,
Rl and R? correspond to

Table 31
Compoundsa of formula I,
Rl and R2 correspond to

in which X is chloro,

one row in Table A

in which X is breomo,
one row in Table A

in which X is bromo,
one row in Table A

in which X is bromo,
one row in Table A

in which X is braomo,
one row in Table A

in which X is bromo,
one row in Table A

in which X is bromo,
one row in Table A

in which X is bromo,
one row in Table A

in which X is bromo,
one row in Table A

in which X is bromo,
one row in Table A

(R3), is 4-cyano

(R3), i

(R3)p i

(R3)p i

(RY)p 4

(R3), i

(R3)p

(R, i

(R3)q i

(RI)p i

4-chloro

5~chloro

é6~-chloro

3~fluoro

4d-fluoro

S=fluoro

6-fluoro

J-methyl

4-methyl
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Table 32
Compounde of formula I, in which X is braomo, (R3), is 5-methyl and

Rl and R2 correspond tc one row in Table A

Table 33
Compounds of formula I, in which X is bromow, (R3), is 6-methyl and
R! and R? correspond to one row in Table A

Table 34
Campounds of formula I, in which X is bromo, (R3), is 4-methoxy
and R! and R? correspond to one row in Table A

Table 35
Compounds of formula I, in which X is bromo, (R3), ie S5-methoxy
and R! and R? correspond to one row in Table A

Table 36
Compounds of formula I, in which X is bromo, (R3)p, is 6-methoxy
and Rl and R? correspond to one row in Table A

Table 37
Compounds of formula I, in which X ie bromo, (R3), is
4-trifluoromethyl and R! and R? correspond to one row in Table A

Table 38
Compounds of formula I, in which X is bromo, (R3), is
S5-trifluoramethyl and Rl and R? correspond to one row in Table A

Table 39
Compounds of formula I, in which X is bromo, (R3), is
6-trifluorcmethyl and Rl and R? correspond to one row in Table A

Table 40
Compounds of formula I, in which X is bromo, (R3), is 4,6-dimethyl
and Rl and R? correspond to one row in Table A

Table 41
Compounds of formula I, in which X is bromo, (R3), is
4-methoxy-6-methyl and Rl and R? correspond to one row in Table A

Table 42
Compounds of formula I, in which X is bramo, (R3), is
4-fluoro-6-methyl and R! and R? correspond to one row in Table A
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Table 43

14

Compounds of formula I, in which X is bromo, (R3), is

4-methoxycarbonyl and Rl and R? correspond to one row

Table 44
Compounds of formula I,
Rl and R?2 correspond to

Table 45
Compounds of formula I,
Rl and R? correspond to

Table 46
Campounds of formula I,
R! and R?2 correspond to

Table 47
Compounds of formula X,
Rl and R2 correspond to

Table 48
Compounds of formula I,
R! and R? correspond to

Table 49
Compounds of formula I,
Rl and R? correspond to

Table 50
Compounds of formula I,
Rl and R2 correspond to

Table 51
Compounds of formula I,
R! and R2 correspond to

Table 52
Compounds of formula I,
Rl and R? correspond to

Table 53
Compounds of formula I,
R! and R2 correspond to

in which X is bromo,
one row in Table A

in which X is cyano,
one row in Table A

in which X is cyano,
one row in Table A

in which X is cyano,
one row in Table A

in which X is cyano,
one row in Table A

in which X is cyano,
one row in Table A

in which X is cyano,
one row in Table A

in which X is cyano,
one row in Table A

in which X is cyano,
one row in Table A

in which X is cyano,
cne row in Table A

(R,

{R3)q

(R3)p i

(R3)q

(R3), i

(R3)p

(R3)a

{R3)p

(R3)q i

{(R3),

is

in Table

A

4-cyano and

d-chloro

5-chloro

6-chloro

3-fluoro

4-fluoro

5-fluoro

6-fluoro

3-methyl

4-methyl

and

and

and

and

and

and
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Table 54 -
Compounds of formula I, in which X is cyano, (R3), is S-methyl and
R! and R? correspond to one row in Table A

Table 55
Compounds of formula I, in which X is cyano, (R?), is 6-methyl and
R! and R2 correspond to one row in Table A

Table 56
Compounds of formula I, in which X is cyano, (R3), is 4-methoxy
and Rl and R? correspond to one row in Table A

Table 57
Compounds of formula I, in which X is cyano, (R3), is S-methoxy
and R! and R? correspond to one row in Table A

Table 58
Compounds of formula I, in which X is cyano, (R?), is 6-methoxy
and R! and R? correspond to one row in Table A

Table 59
Compounds of formula I, in which X is cyano, (R3), i=s
4~trifluoramethyl and R' and R2 correspond to one row in Table A

Table 60
Compounds of formula I, in which X is cyano, (R3), is
5-trifluoromethyl and Rl and R? correspond to one row in Table A

Table 61
Coxmpounds of formula I, in which X is cyano, (R3), is
6-triflucromethyl and Rl and R? correspond to one row in Table A

Table 62
Compounds of formula I, in which X is cyano, (R3), is 4,6-dimethyl
and Rl and R? correspond to ome row in Table A

Table 63
Compounds of formula I, in which X is cyano, (R3), is
4-methoxy-6-methyl and Rl and R? correspond to one row in Table A

Table 64
Compounds of formula I, in which X is cyano, (R3), is
§-fluocro-6-methyl and R! and R? correspond to one row in Table A
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Table 65 s -
Compounds of formula I, in which X is cyano, (R3), is

4-methoxycarbonyl and Rl and R? correspond to one row in Table A

Table 66
Compounds of formula I, in which X is cyano, (R3)p, is 4-cyano and
Rl and R? correspond to one row in Table A

Table 67
Compounds of formula I, in which X is methoxy, (R3), is 4-chloro
and R! and R? correspond to one row in Table A

Table 68
Compounds of formula I, in which X is methoxy, (R3), is 5-chlore
and R! and R2 correspond to one row in Table A

Table 69
Compounds of formula I, in which X is methoxy, (R?), is 6-chloro
and R! and R? correspond to one row in Table A

Table 70
Compounds of formula I, in which X is methoxy, (R3)p is 3-fluoro
and R! and R? correspond to ocne row in Table A

Table 71
Compounds of formula I, in which X is methoxy, (R3¥), is 4-fluoro
and Rl and R? correspond to one row in Table A

Table 72
Compounds of formula I, in which X is methoxy, (R3)p im 5-fluoro
and R! and R? correspond to one row in Table A

Table 73
Compounds of formula I, in which X is methoxy, (R?}, is 6-fluoro
and R1 and R? correspond to one row in Table A

Table 74
Compounds of formula I, in which X is methoxy, (R3)p is 3-methyl
and Rl and R2 correspond to one row in Table A

Table 75
Compounds of formula I, in which X is methoxy, (R3), is 4-methyl
and R! and R?2 correspond to one row in Table A
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Table 76 -
Compounds of formula I, in which X is methoxy, (R3), is 5-methyl
and Rl and R? correspond to one row in Table A

Table 77
Campounds of formula I, in which X is methaxy, (R3), is 6-methyl
and Rl and R? correspond to one row in Table A

Table 78
Compounds of formula I, in which X is methoxy, (R3), is 4-methoxy
and Rl and R? correspond to one row in Table A

Table 79
Compounds of formula I, in which X is methoxy, (R3), is 5-methoxy
and R! and R? correspond to one row in Table A

Table B0
Compounds of formula I, in which X is methoxy, (R3)p is 6-methoxy
and Rl and R? correspond to one row in Table A

Table 81
Compounds of formula I, in which X is methoxy, (R3), is
d4-trifluoromethyl and Rl and R2 correspond to one row in Table A

Table 82
Compounds of formula I, in which X is methoxy, (R3)p is
5~trifluorcomethyl and Rl and R? correspond to one row in Table A

Table 83
Compounds of formula I, in which X is methoxy, (R3), is
6-trifluorcmethyl and R! and R? correspond to cne row in Table A

Table 84
Compounds of formula I, in which X is methoxy, (R3), is
4,6-dimethyl and Rl and R? correspond to one row in Table A

Table 85
Compounds of formula I, in which X is methoxy, (R3), ia
4-mathoxy-6-methyl and Rl and R? correspond to one row in Table A

Table 86
Compounds of formula I, in which X is methoxy, (R3), is
4-fluoro-6-methyl and R! and R? correspond to one row in Table A
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Table B7
Compounds of formula I, in which X is methoxy, (R3), is

4-methoxycarbonyl and Rl and R2 correspond to one row in Table A

Table 88
Campounds of formula I, in which X is methoxy. (R3), ie 4-cyano
and R! and R? correspond to one row in Table A

Table 89
Compounds of formula I, in which X is methyl, (R?), is 4-chloro
and Rl and R2 correspond to cne row in Table A

Table 90
Compounds of formula I, in which X is methyl, (R3), is 5-chloro
and R! and R? correspond to one row in Table A

Table 91
Compounds of formula I, in which X is methyl, (R3), is 6-chloro
and Rl and R? correspond to one row in Table A

Table 952
Compounds of formula I, in which X is methyl, (R3)p is 3-fluoro
and Rl and R? correspond to one row in Table A

Table 93
Compounds of formula I, in which X is methyl, (R3), is 4-fluoro
and R! and R? correspond to one row in Table A

Table 94
Compounds of formula I, in which X is methyl, (R3), is S5-fluoro
and Rl and R? correspond to one row in Table A

Table 95
Compounds of formula I, in which X is methyl, (R3), is 6-fluorc
and Rl and R? correspond to one row in Table A

Table 96
Campounds of formula I, in which X is methyl, (R3),
and Rl and R? correspond to one row in Table A

e

s 3-mathyl

Table 97
Compounds of formula I, in which X is methyl, (R3), is 4-methyl
and R! and R? correspond to one row in Table A



‘10

15

40

45

0050/52658

19 -
Table 98 ]
Compounds of formula I, in which X is methyl, (R3), is 5-methyl

and R! and R? correspond to one row in Table A

Table 99
Campounds of formula I, in which X is methyl, (R3), is 6-methyl
and Rl and R? correspond to one row in Table A

Table 100
Compounds of formula I, in which X is methyl, (R3)p, is 4-methoxy
and R! and R? correspond to one row in Table A

Table 101
Compounds of formula I, in which X is methyl, (R3), is S-methoxy
and R! and R? correspond to cne row in Table A

Table 102
Campounds of formula I, in which X is methyl, (R3), is 6-methoxy
and Rl and R? correspond to one row in Table A )

Table 103
Campounds of formula I, in which X is methyl, (R3), is
4-trifluoromethyl and R! and R2 correspond to one row in Table A

Table 104
Campounds of formula I, in which X is methyl., (R3), is
5=trifluorcmethyl and Rl and R? correspond to one row in Table A

Table 105
Campounds of formula I, in which X is methyl, (R3), is
6-trifiluoromethyl and R! and R? correspond to one row in Table A

Table 106
Campounds of formula I, in which X is methyl, (R3), is
4,6-dimethyl and R! and R2 correspond to one row in Table A

Table 107
Compounds of formula I, in which X is methyl, (R3), is
4-methoxy-6-methyl and R! and R? correspond to one row in Table A

Table 108
Compounds of formula I, in which X is methyl, (R3), is
4-fluoro~-6-methyl and Rl and R? correspond to one row in Table A
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Table 109
Compounds of formula I, in which X is methyl, (R3), is

4-methoxycarbonyl and Rl and R? correspond to one row in Table A

Table 110
Compounds of formula I, in which X is methyl, (R®), is 4-cyano and
Rl and R? correspond to one row in Table A

Table A
1
No. Rl R
A-1 H H
A-2 CHaCHy H
A-3 CHzCHa CHj3
A-4 CEzCH; CHCH,y
A-5 CH2CF3 H
A-6 CH2CF; CH,
A-7 CHzCF3 CHaCH3
A-8 CHzCCl; H
A-9 CH,CCl; CHj
A-10 CHaCCl, CH2CH3
A-11 CH,CHZCH; H
A-12 CH2CHZCH; CHy
A-13 CHzCH2CH, CHaCHay
A-14 CHaCHZCH;3 CHaCH2CH3
A-15 CH{CH3) 2 H
A-16 CH(CHa)2 CH;
A-17 CH(CH;3)2 CH;CH3
A-18 () CH(CHj3)~-CHzCHs3 H
A-19 () CH(CHj3)-CH2CH;3 CHjy
A-20 () CH(CH3)-CHzCH; CH2CH3
A-21 | - (S) CH(CH3)-CHzCH; H
A~22 (S) CH(CH3)-CH2CH3 CH;
A-23 (S) CH(CH;)-CHyCH; CH,CH;
A-24 {R) CH(CH;)-CH2CH; H
A-25 {R) CH(CH;3)-CH,CH, CH,
A-26 {R} CH{CHj3)-CH2CH; CH2CH;
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No. Rl B3
A-27 () CH(CH3)-CH(CHi)3 H
A-28 () CH{CH3)-CH(CHj)2 CH;
A-29 () CH(CH3)-CH(CH3)32 CHaCH;3
A-30 {S) CH{CH3)-CH(CH;3)2 H
A-31 (S) CH(CH3)-CH(CH3)2 CH,
A-32 (S) CH(CH3)-CH(CHi)» CH2CHy
A-33 (R) CH(CH;)-CH(CH3)3 H
A-34 (R) CH(CH3)-CH(CH3)2 CHy
A-35 (R) CH{CHa)-CH(CHa)2 CHCH3
A-36 () CH(CH;3)-C(CHjs)a H
A-37 () CH(CH3)-C(CHi)a CHj,
A-38 () CH(CH3)-C(CHy)3 CH,CH;3
A-39 (S) CH{CH3)-C(CHj)3 H
A-40 (S) CH(CHa)-C(CH3la CHj
A-41 (S) CH(CH3)-C(CH3)3 CH2CH,
A-42 (RY CH(CHs3)-C(CH3)3 H
A-43 (R) CH(CH3)-C(CH3)3 CH;3
A-44 ‘{R) CH{CH3)-C(CHi)3 CHCH,
A-45 (£) CH(CH3)-CF3 H
A-46 () CH(CH3)-CF3 CH3
A-47 () CH{(CH3)-CF> CHCH;
A-48 {(S) CH(CH3)-CF3 H
A-49 (S) CH{CH3)-CF» CHj3
A-50 (S) CH(CH3)=-CFy CHaCH,
A=-51 (R) CH(CH3)-CF3 H
A-52 (R) CH(CH3)-CF3 CHa
A-53 (R) CH(CH3)-CF3 CHaCHj
A-54 (t) CH(CH3)-CCl; B
A-55 () CH{CHj3)-CClj CHy
A-56 ¢t) CH(CH;)-CCl, CHaCH3
A~-57 .85) CH(CH3)-CCla H
A-58 (8) CH{CH;3)-CCl; CH3
A-59 {S) CH(CH,)~-CCl; CH,CHj
A-60 (R) CH(CH3)-CCl; H
A-61 (R) CH(CH3)-CClj CHj
A-62 (R) CH(CH;3)-CCla CHyCH;
A-63 CH2C (CH;3) =CHa H
A-64 CH;C (CH3) =CHy CHj3
A-65 CH;C (CH3) =CHy CH2CH5
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No. Rl R
A-66 cyclopentyl H
A-67 cyclopentyl CHa
A-68 cyclopentyl CH,CH;
A-69 —(CH3) 2CH (CH3) (CH3) 2~

A-70 CH;CF3CF3 H
A=-71 CHzCF2CFa CH3
A-72 CHzCF2CFa CH;CH3
A-73 CHzCFoCFoCF4 H
A-74 CHzCF3CF2CF3 CHj
A-75 CHaCF;CF2CF3 CHzCH;

The campounds I are suitable as fungicides. They have ocutstanding
activity against a broad spectrum of phytopathogenic fungi, in
particular from the classes of the Ascomycetes, Deuteromycetes,
Phycomycetes and Basidiomycetes. Some of them act systemically,
and they can be employed in crop protection as foliar- amnd soil-
acting fungicides.

They are especially important for controlling a large number of
fungi on a variety of crop plants such as wheat, rye, barley,
oats, rice, maize, grass, bananas, cottomn, soya, coffee, sugar
cane, grapevines, fruit species, ornamentals and vegetables such
as cucumbers, beans, tomatoes, potatoess and cucurbits, and on the
seeds of these plants.

Specifically, they are suitable for controlling the following

plant diseases:

o Alternaria species, Podosphaera species, Sclerotinia species,
Physalospora canker on vegetables and fruit,

e Botrytis cinerea (gray mold) an strawberries, vegetables , or-

namentals and grapevines,

Corynespora cassiicola on cucumbers,

Colletotrichum species on fruit and vegatables,

Diplocarpon rosae on roses,

Elsinoce fawcetti and Diaporthe citri on citrus fruit,

Sphaerotheca species on cucurbits, strawberries and roses,

Cercospora species on peanuts, sugar beets and aubergines,

Erysiphe cichoracearum on cucurbits,

Leveillula taurica on paprika, tomatoes and aubergines,

Mycosphaerella species on apples and japanese apricot,

Phyllactinia kakicola, Gloesporium kaki on japanese apricot,

Gymnosporangium yamadae, Leptothyrium pomi, Podosphaera leuco-

tricha and Gloedes pomigena on apples,

o Cladosporium carpophilum on pears and japanese apricot,
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e Phomopsis species on pears,
o Phytophthora species on citrus fruit, potatoes, cnions, espe-
cially Phytophthora infestans on potatoes and tomatoes,
Blumeria graminis (powdery mildew) on cereals,
Fusarium- and Verticillium species on various plants,
Glomerella cingulata on tee,
Drechslera- and Bipolaris species on cereals and rice,
Mycosphaerella species on bananas and peanuts,
Plasmopara viticola on grapevines,
Personospora species on onions, spinach and chrysantemum,
Phaeoisariopsis vitis and Sphaceloma ampelina on grapefruits,
Pseudocercosporella herpotrichoides on wheat and barley,
Pseudoperonoepora species on hop and cucumbers,
Puccinia species and Typhula species on cereals and turf,
Pyricularia oryzae on rice,
Rhizoctonia species on cotton, rice and turf,
Stagonospora nodorum and Septoria triticl on wheat,
Uncinula necator on grapevines,
Ustilago species on cereals and sugar cane, and
Venturia species (scab) on apples and pears.

Moreover, the compounds I are suitable for controlling harmful
fungi such as Paecilamyces variotii in the protection of materi-
als (e.g. wood, paper, paint dispersions, fibers and tissues) and
in the protection of stored products.

The caompounds I are applied by treating the fungi, or the plants,
seeds, materials or the soil to be protected against fungal in-
fection, with a fungicidally active amount of the active ingre-
dients. Application can be effected both before and after infec-
tion of the materials, plants or seeds by the fungi.

In general, the fungicidal compositions comprise from 0.1 to 95,
preferably 0.5 to 90, ¥ by weight of active ingredient.

When used in crop protection, the rates of application are from
0.01 to 2.0 kg of active ingredient per ha, depending on the na-
ture of the effect desired.

In the treatment of seed, amounts of active ingredient of fram

0.001 to 0.1 g, preferably 0.01 to 0.05 g, are generally required
per kilogram of smeed.

When used in the protection of materials or stored products, the
rate of application of active ingredient depends on the nature of
the field of application and on the effect desired. Rates of ap-
Plication conventionally used in the protection of materials are,
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for example, from 0.001 g to 2 kg, preferably 0._005' g to 1 kg, of
active ingredient per cubic meter of material treated.

The campounds I can be converted into the customary formulations,
e.g. solutions, emulsions, suspensions, dusts, powders, pastes
and granules. The use form depends on the particular purpose; in
any case, it should guarantee a fine and uniform distribution of
the compound according to the invention.

The formulations are prepared in a known manner, e.g. by exten-
ding the active ingredient with solvents and/or carriers, if de-
sired using emulsifiers and dispersante, it also being possible
to use other organic solvents as auxiliary solvents if water is
used as the diluent. Auxiliaries which are suitable are essen-
tially: solvents such as aromatics (e.g. xylene), chlorinated
aromatics (e.g. chlorocbenzenes), paraffins {e.g. mineral oil
fractions), alcohols (e.g. methanol, butancl), ketones (e.g. cy-
clohexanone), amines (e.g. ethanolamine, dimsthylformamide) and
water; carriers such as ground natural minerals {(e.g. kaolins,
clays, talc, chalk) and ground synthetic minerals (e.g. highly-
disperse silica, silicates); emalsifiers such as non-ionic and
anionic emulpifiers (e.g. polyoxyethylene fatty alcohol ethers,
alkylsulfonates and arylsulfonates) and dispersants such as li-
gnin-sulfite waste liquors and methylcellulose.

Suitable surfactants are alkali metal, alkaline earth metal and
ammonium salts of lignosulfonic acid, naphthalenesulfonic acid,
phenolsulfonic acid, dibutylnaphthalenesulfonic acid, alkylaryl-
sulfonates, alkyl sulfates, alkylsulfonates, fatty alcohol sulfa-
tes and fatty acids and their alkali metal and alkaline earth me-
tal salts, salts of sulfated fatty alcohol glycol ether, conden-
sates of sulfonated naphthalene and naphthalene derivatives with
formaldehyde, condensates of naphthalene or of napthalemesulfonic
acid with phenol or formaldehyde, polyoxyethylene octylphenyl
ether, ethoxylated isococtylphenol, octylphenol, nonylphenol, al-
kylphenol polyglycol ethers, tributylphenyl polyglycol ethers,
alkylaryl polyether alcohols, isotridecyl alcohol, fatty alcohol/
ethylene oxide condensates, ethoxylated castor oil, polyoxyethy-
lene alkyl ethers, ethoxylated polyoxypropyleme, lauryl alcohol
polyglycol ether acetal, sorbitol esters, lignin-sulfite waste
liquors and methylcellulose.

Substances which are suitable for the preparation of directly

sprayable solutions, emulsions, pastes or oil dispersions are mi-
neral oil fractions of medium to high boiling point, such as ke-
rosene or diesel oil, furthermore coal tar oils and oils of vege-
table or animal origin, aliphatic, cyclic and aromatic hydrocar-
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bons, e.g. benzene, toluene, xylene, paraffin, tei:rahydronaphtha-
lene, alkylated naphthalenes or their derivatives, methanol,
ethanol, propancl, butanol, chloroform, carbon tetrachloride, cy-
clohexanol, cyclohexancne, chlorobenzene, isophorone, strongly
polar solvents, e.g. dimethylformamide, dimethyl sulfoxide, N-me-
thylpyrrolidcne and water.

Powders, materials for ascattering and dusts can be prepared by
mixing or concamitantly grinding the active substances with a so-
lid carrier.

Granules, e.g. coated granules, impregnated granules and homoge-
neous granules, can be prepared by binding the active ingredients
to solid carriers. Examples of solid carriers are mineral earths,
such as silicas, silica gels, silicates, talc, kaolin, attaclay,
limestone, lime, chalk, bole, loess. clay, dolomite, diatomaceous
earth, calcium sulfate, magnesium sulfate, magnesium oxide,
ground synthetic materials, fertilizers, e.g. ammonium sulfate,
ammonium phosphate, ammonium nitrate, ureas, and products of ve-
getable origin, such as cereal meal, tree bark meal, wood meal
and nutshell meal, cellulose powders and other solid carriers.

In general, the formulations comprise of from 0.01 to 95% by
weight, preferably from 0.1 to 90% by weight, of the active in-
gredient. The active ingredients are employed in a purity of from
90% to 100%, preferably 95% to 100% {according to NMR spectrum).

The following are exemplary formulations:

I. 5 parta by weight of a compound according to the invention
are mixed intimately with 95 parts by weight of finely divi-
ded kaolin. This gives & dust which comprises 5% by weight
of the active ingredient.

IT. 30 parts by weight of a compound according to the invention
are mixed intimately with a mixture of 92 parts by weight of
pulverulent silica gel and 8 parts by welight of paraffin oil
which had been sprayed anto the surface of this silica gel.
This gives a formulation of the active ingredient with good
adhesion properties (comprises 23% by waight of active in-
gredient).

III. 10 parts by weight of a compound according to the invention
are dissolved in a mixture composed of 90 parts by weight of
xylene, 6 parts by weight of the adduct of 8 to 10 mol of
ethylene oxide and 1 mol of oleic acid N-moncethanolamide, 2
parts by weight of calcium dodecylbenzenesulfonate and 2
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VIII.

zs o ..
parts by weight of the adduct of 40 mol of ethylene oxide
and 1 mol of castor oil (comprises 9% by weight of active
ingredient).

20 parts by weight of a compound according to the invemtion
are dissolved in a mixture composed of 60 parts by weight of
cyclohexanone, 30 parts by weight of isobutancol, 5 parts by
weight of the adduct of 7 mol of ethylene oxide and 1 mol of
iscoctylphenol and 5 partes by weight of the adduct of 40 mol
of ethylene oxide and 1 mol of castor oil {(comprises 16% by
weight of active ingredient).

80 parts by weight of a compound according to the invention
are mixed thoroughly with 3 parts by weight of sodium diiso-
butylnaphthalene-alpha-sulfonate, 10 parts by weight of the
asodium salt of a lignosulfonic acid from a sulfite waste li-
quor and 7 parts by weight of pulverulent silica gel, and
the mixture is ground in a hammer mill (comprisea 80% by
weight of active ingredient).

90 parts by weight of a compound according to the invention
are mixed with 10 parts by weight of N-methyl-Q-pyrrolidone,
which gives a solution which is suitable for use in the form
of microdrops (comprises 90% by weight of active ingre-
dient).

20 parts by weight of a compound according to the invention
are dissolved in a mixture composed of 40 parts by weight of
cyclohexanone, 30 parts by weight of isobutanol, 20 parts by
weight of the adduct of 7 mol of ethylane oxide and 1 mol of
isococtylphenol and 10 parts by weight of the adduct of 40
mol of ethylene oxide and 1 mol of castor oil. Pouring the
solution into 100,000 parts by weight of water and finely
distributing it therein gives an agqueous dispersion which
comprises 0.02% by weight of the active ingredient.

20 parts by weight of a compound according to the invention
are mixed thoroughly with 3 parta by weight of sodium diiso-
butylnaphthalene-G-sulfonate, 17 parts by weight of the so-
dium salt of a lignosulfonic acid from a sulfite waste li-
quor and 60 parts by weight of pulverulent silica gel, and
the mixture is ground in a hammer mill. Finely distributing
the mixture in 20,000 parts by weight of water gives a spray
mixture which couprises 0.1% by weight of the active ingre-
dient.
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The active ingredients can be used as such, in the ‘form of their
formulations or the use forms prepared therefrom, e.g. in the
form of directly sprayable solutions, powders, suspensions or
dispersions, emulsions, o0il dispersions, pastes, duets, materials
for spreading, or granules, by means of spraying, atomizing, du-
sting, scattering or pouring. The use forms depend emtirely on
the intended purposesa; in any case, this is intended to guarantee
the finest possible distribution of the active ingredients accor-
ding to the invention.

Adqueous use forms can be prepared from emulsion concentrates, pa-
stes or wettable powders (sprayable powders, oil dispersions) by
adding water. To prepare emulsions, pastes or oil dispersions,
the substances as such or dissolved in an oll or solvent, can be
homogenized in water by means of wetter, tackifier, dispersant or
erulsifier. Alternatively, it is possible to prepare concentrates
composed of active substance, wetter, tackifier, dispersant or
emulsifier and, if appropriate, solvent or oil, and such concen-
trates are suitable for dilution with water.

The active ingredient concentrations in the ready-to-use products
can be varied within substantial ranges. In general, they are
from 0.0001 to 10%, preferably from 0.01 to 1%.

The active ingredients may also be used successfully in the ul-
tra-low-volume process (ULV), it being poasible to apply formula-
tions comprising over 95% by weight of active ingredient, or even
the active ingredient without additives.

Various types of cils, herbicides, fungicides, other pesticides,
or bactericides may be added to the active ingredients, i1f appro-
priate alsc only immediately prior to use (tank mix). These
agents can be admixed with the agents according to the invention
in a weight ratio of 1:10 to 10:1.

In the use form as fungicides, the compoasitions according to the
invention can also be present together with other active ingre-
dienta, e.g. with herbicidea, insecticides, growth regulators,
fungicides or else with fertilizers. Mixing the compounds I or
the compoeitions comprising them in the use form as fungicides
with other fungicides frequently results in a broader fungicidal
spectrum of action.

The following list of fungicidea, together with which the com-
pounds according to the invention can be used, is intended to il-
lustrate the possible combinations, but not to impose any limita-
tion:
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sulfur, dithiocarbamates and their derivativés; such as
iron{IIX) dimethyldithiocarbamate, zine dimethyldithiocarba-
mate, zinc ethylenebisdithiocarbamate, manganese ethylenebis-
dithiocarbamate, manganese zinc ethylenediaminebisdithiocar-
bamate, tetramethylthiuram disulfide, ammonia camplex of zinc
{N,N—ethylenebisdithioccarbamate), ammonia complex of zinc
(N,N’-propylenebisdithiocarbamate), zinc (N,N’'-propylenebis-
dithiocarbamate), N,N’-polypropylenebis(thiocarbamoyl)disul-
fide;

nitro derivatives, such as dinitro(l-methylheptyl)phenyl cro-
tonate, 2-sec-butyl-4,6-dinitrophenyl 3,3-dimethylacrylate,
2-pec~-butyl-4, 6-dinitrophenylisopropyl carbonate, diisopropyl
5-nitro-iscophthalate;

heterocyclic substances, such as 2-heptadecyl-2-imidazoline
acetate, 2,4-dichloro-6-(o-chloroanilino)-s-triazine,
0,0-diethyl phthalimidophosphonothicate, S-amino-1-[bis (dime-
thylamine)phosphinyl]-3-phenyl-1,2,4- triazole, 2,3-dicya-
no-1,4-dithiocanthraquinone, 2-thioc-1,3-dithiocloc(4,5-blquino-
xaline, methyl 1-(butylcarbamoyl)-2-benzimidazolecarbamate,
2-methoxycarbonylaminobenzimidazole, 2-(2-furyl)benzimidazo-
le, 2-(4-thiazolyl)benzimidazole, N-(1,1,2,2-tetrachloroe~
thylthio)tetrahydrophthalimide, N-trichloromethylthiotetrahy-
drophthalimide, N-trichloromethylthiophthalimide,
5-Chloro-2-cyano-4-p-tolyl-imidazole-l-sulfonic acid
dimethylamide, N-dichlorofluoromethylthio-N’,N’-di-~
methyl-N-phenylsulfo-diamide, 5-ethoxy-3-trichlorome-
thyl-1,2,3-thiadiazole, 2-thiocyanatcmethylthiobenzothiazole,
1,4-dichloro-2,5-dimethoxybenzene, 4-(2-chlorophenylbydrazo-
no)-3-methyl-5-isoxazeolone, pyridine-2-thiol l-oxide, 8-hy-
droxyquinoline or its copper salt, 2,3-dihydro-S5-carboxanili-
do-6-methyl-1, 4-oxathiine, 2,3-dihydro-5-carboxanilido-6-me-
thyl-1,4-oxathiine 4,4-dioxide, 2-methyl-5,6-dihydro-4H-py-
ran-3-carboxanilide, 2-methylfuran-3-carboxanilide, 2,5-dime-
thylfuran-3-carboxanilide, 2-Chloro-N-(4’-chloro-biphe-
nyl-2-yl)-nicotinamide, 2,4,5-trimethylfuran-3-carboxanilide,
N-cyclohexyl- 2,5-dimethylfuran-3-carboxamide, N-cyclohexyl-
N-methoxy-2,5-dimethyl furan-3-carboxamide, 2-methylbenzanili-
de, 2-iodobenzanilide, N-—formyl-N-morpholine-2,2,2-trichlo-
roethyl acetal, piperazine-1l,4-diylbis-1-(2,2,2-trichloro-
ethyl) formamide, 1-(3,4-dichloroanilino)-l-formylami-
no-2,2,2-trichloroethane; 2, 6-dimethyl-N-tridecylmorpholine
or its salts, 2, 6-dimethyl-N-cyclododecylmorpholine or its
salts, N-[3~(p-tert-butylphenyl)-2-methylpropyl]l-cis-2,6-di-
methyl- morpholine, N-{3-{(p-tert-butylphenyl)-2-methylpro-
pyli-piperidine, 1-[2-(2,4-dichlorophenyl)-4-ethyl-1,3-dioxo-
lan-2-yl-ethyl]-1H-1,2,4-triazole, 1-[2-(2,4-dichlorophe-

nyl) -4-n-propyl-1, 3~-dioxolan-2-yl-ethyl]~1H-1, 2, 4-triazole,
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N- (n-propyl)-N-(2,4,6-trichlorophenoxyethyl)-N’'-imidazo-
lyl-urea, l-{4-chlorophenoxy)-3,3-dimethyl-1-{1H-1,2,4~txri-
azol-l-yl)-2-butanone, l-(4-chlorophencxy)-3,3-dimethyl-
1-(1H-1,2,4-triazol-1-yl)-2-butanol, (2RS,3RS)-1-[3-(2-chlo-
rophenyl ) -2-(4-fluorophenyl) -oxiran-2-ylmethyl]-1H-1, 2, 4-tri-~
azole, 0O-{(2-chlorophenyl)-0-{4-chlorophenyl)-5-pyrimidineme-
thancl, 5-butyl-2-dimethylamino-4-hydroxy-6-methylpyrimidine,
bis (p-chlorophenyl)-3-pyridinemethanocl, 1,2-bis(3-ethoxycar-
bonyl-2-thioureido)benzene, 1,2-bis(3-methoxycarbonyl-2-thio-
ureido)benzene,
gtrobilurines such as azoxystrobin, kresoxim methyl,
methyl-E-methoxyimino- [0~ (2-phenoxyphenyl) ]-acetamide, methyl
E-methoxyimino- [C- (2, 5-dimethylphenoxy) -o—tolyl]acetamide,
picoxystrobin, pyraclostrobin, trifloxystrobin,
anilinopyrimidines such as N-(4,6-dimethylpyrimidin-2-yl)an-
iline, N-[4-methyl-6-(l-propynyl)pyrimidin-2-yl]-aniline,
N-[4-methyl-6-cyclopropylpyrimidin-2-yl]aniline,
phenylpyrroles such as 4-(2,2-difluoro-1,3-benzodioxol-4—
vl)pyrrole-3-carbonitrile,
cinnamamides such as 3-(4-chlorophenyl)-3-(3,4-dinathoxy—
pPhenyl)acryloylmorpholine, 3-(4-fluorophenyl)-3-(3,4-di-
methoxy-phenyl)acryloylmorpholine,
and a variety of fungicides such as dodecylguanidine acetate,
3-[3-(3,5-dimethyl-2-oxycyclohexyl)-2-hydroxyethyl]lglutar-
imide, hexachlorcbenzene, methyl N-(2,6-dimethylphe-
nyl)-N-(2-furoyl) -DL~alaninate, DL-N-(2,6-dimethylphe-
nyl)-N-(2'-methoxyacetyl)-alanine methyl ester, N-(2, 6-dime-
thylphenyl)-N-chlorocacetyl-D, L-2-amino- butyrolactone,
DL-N-{2, 6-dimethylphenyl) -N- (phenylacetyl)alanine methyl
ester, 5-methyl-5-vinyl-3-(3,5-dichlorophenyl)-2,4-qdi-
oxo-1,3-oxazolidine, 3-[3,5-dichlorophenyl (5-methyl-5-me-~
thoxymethyl]-1l,3-oxazolidine-2,4-dione, 3-(3,5-dichlorophe-
nyl) -1-iscopropylcarbamoylhydantoin, N-(3,5-dichlorophe-
nyl) -1, 2-dimethylcyclopropane-1,2-dicarboximide, 2-cya-
no—-[N- (ethylaminoccarbonyl) -2-methoximino]l acetamide,
3,5-Dichloro-N-(3-chloro~l-ethyl-l1-methyl-2-oxo-propyl)-4-
methyl-benzamide, 1-(3-Bromo-6-methoxy-2-methyl-phenyl)~-
1-(2,3,4-trimethoxy-6-methyl-phenyl)-methanone, 1-{2-(2,4-di-
chloro-phenyl)pentyl]l-1H-1,2,4-triazole, 2,4~-difluoro-
0-(1H-1,2,4-triazolyl-1-methyl)benzhydryl alcohol, N-(3-chlec-
ro-2,6-dinitro-4-trifluoromethylphenyl)-5-trifluorome-
thyl-3-chloro-2-amincpyridine, 1-((bis(4-fluorophenyl)methyl-
g8ilyl)methyl)-1H-1,2,4-triazole.
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Synthesis Examples

With due modification of the starting compounds, the protocols
shown in the synthesis examples below were used for obtaining
further compounds I. The resulting compounds I, together with
physical data, are listed in Table I which followsa.

Example 1 Preparation of diethyl (2-fluoro-6-methylphenyl)-mal-
onate

Diethyl malonate (0.49 mol) was added to a mixture of sodium hy-
dride (0.51 mol) and 1,4-dioxane (140 ml) at 60°C within 2 hours.
The mixture was stirred for 10 minutes at 60°C and copper (I) bro-
mide (0.05 mol) was added. After 15 minutea, a solution of
2-bromo-3-fluorotoluene (0.25 mol) in 10 ml 1, 4-dioxane was
added. The reaction mixture was kept at 100°C for about 15 hours
and after cooling to about 15°C 35 ml of 12N Hydrochloric acid
were added. The precipitate was filtered off, the filtrate was
extracted with diethyl ether. The organic phase was separated,
dried and filtered. The filtrate was evaporated to yield 42 g of
the title compound.

Example 2 Preparation of 5,7-dihydroxy-6-(2-fluoro-6-methylphe-
nyl)-[1,2,4]-triazolo-[1,5-a)pyrimidine

A mixture of 3-amino-1,2,4-triazole (14 g), diethyl
(2-fluoro-6-methylphenyl)-malonate {(0.17 mol, Ex. 1) and tribu-
tylamine {50 ml) ie heated at 180°C for six hours; after cocoling
to 709C a solution of 21g sodium hydroxide in 200 ml water was
added and the reaction mixture was stirred for 30 minutes. The
organic phase was separated off and the agqueous phase was ex-
tracted with diethyl ether. The agueous pl:mse was acidified with
concentrated hydrochloric acid. The precipitate was collected by
filtration and dried to yield 41 g of the title compound.

Example 3 Preparation of 5,7-dichloro-6-(2-fluoro-6-methylphe-
nyl)-[1,2,4)-triazolo-[1,5-a]pyrimidine

A mixture of the compound from Ex. 2 (30 g) and phoaphorous oxy-
chloride (50 ml) was refluxed for eight hours. Phosphorous oxy-
chloride was partly distilled off. The residue was poured into a
mixture of dichloromethane and water. The organic layer was sepa-
rated, dried and filtered. The flltrate was concentrated in vacuo
to yield 27 g of the title compound of mp. 130°C.
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Example 4 Preparation of 5-chloro-6-(2-fluoro-6-methylphenyl}-
7-iscpropylamine-[1,2,4]-triazolo([1l,5~a]pyrimidine
[1-8]

A mixture of isopropylamine (1.5 mmol), triethylamine (1.5 mmol)
and dichloraomethane (10 ml) was added to & solution of 1.5 mmol
of the product from Ex. 3 in 20 ml dichloromethane under stir-
ring. The reaction mixture was stirred for about 16 hours at
about 20 to 25°C and subseguently washed with 5 % hydrocloric
acid. The organic layer was separated, dried and filtered. The
filtrate was evaporated and the residue was chrocmatographed to
yield 0.46 g of the title compound of mp. 128eC.

Example 5 Preparation of 5-cyano-6-(2-fluoro-6-methylphe-
' nyl)-7-{4-methylpiperidin-1-yl)-[1,2,4]-tri-
azolo[l,5-alpyrimidine [I-49]

A mixture of 0.1 mol compound I-9 and tetraethylammonium cyanide
(0.25 mol) in 750 ml Dimethylformamide (DMF) was etirred for

16 hours at about 20 to 25°C. To this mixture was added water and
methyl-tert.butyl ether (MTBE), the organic phase was separated,
washed with water, dried and filtered. The filtrate was evapo-
rated and the residue was chromatographed to yield 6.51 g of the
title campound of mp. 211°C.

Example 6 Preparation of S-methoxy-6-{(2-fluoro-6-methylphe-
nyl)-7-(4-methylpiperidin-1-yl)-[1,2,4]-tri-
azolo[l,5-a]lpyrimidine [I-50]

After having added a solution of sodium methanolate (30%,

71.5 mmol) to a solution of 65 mmol of compound I-9 in 400 ml dry
methanol was added this mixture was stirred for about 16 hours
at about 20 to 25°C. Methanol was evaporated and the residue was
dissolved with dichloramethane. The organic phase was washed with
water, dried and filtered. The filtrate was evaporated and the
reaidue was chromatographed to yield 4.32 g of the title compound
of mp. 142°C.



Table I
* I
No. R "' (**) x (m.p. 901 S B ppm)
I-1 CHzC (CH3) =CH3 CH3CH3 4,6-(CHy) 2 Cl 131
I-2 — (CHz2) 2CH(CH3) (CHz) 2- 4,6-(CHs3) 2 Ccl 138
I-3 CHC (CH3 ) =CH3 CHaCHj3 4-0CH3-6-CHj3 Cl 74
I-4 {£) CH(CH3;)-CH(CH3)3 H 4-0CH3~6-CH3 cl 163
I-5 CHoCF, H 4-0CH3-6-CHj Cl 191
I-6 H H 6-F Ccl 250
I-7 CH2C (CH3) =CH3 CHZCH3 6-F Cl 124
I-8 CH(CH3) 3 H 6-F Cl 128
I-9 - (CHz) 2CH(CH3) (CH3) 2— 6-F Cl 142
I-10 cyclopentyl H 6-F Cl 159
I-11 CH2CH3 CH2CH3 6-F Ccl 147
I-12 CH3CHaCH3 CHaCHaCHj 6-F Cl 124
I-13 . CH(CH3)3 CHa 6~F cl 159

)
o
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No. B bl (*)a x (8.p. 181 SH-mam b [opm)
I-14 (£) CH(CHj)~CHaCHj3 H 6-F cl 115

I-15 (S) CH(CHj;)-CHzCH;3 H 6-F cl 123

I-16 (R) CH(CHj3)-CHaCHj; H 6-F cl 129

I-17 {+) CH(CH;3)-CH(CHj3)3z H 6-F cl A) 133 / B) 138
I-18 (S) CH(CH3)~CH(CH3)32 H 6-F Cl A) 120 / B) 130
I-19 {R) CH(CH3)-CH(CH3)2 H 6-F Cl A) 119 / B) 131
I-20 () CH(CH3)-CH(CHj3)3 H 6-F Cl A) 148 / B) 174
I-21 (S) CH{CHi3)-CH(CH3)3 H 6-F cl A) 160 / B) 203
I-22 (R) CH(CH3)-CH(CHj)3 H 6-F Cl A) 159 / B) 203
I-23 (1) CH(CHj3)-CFy H 6-F Ccl A) 149 / B) 56
I-24 (S) CH(CH3)-CF3 H 6-F Ccl A) 166 / B) 70
I-25 (R) CH(CH3)-CF3 H 6-F Ccl A) 167 / B) 70
I-26 CH3CF3 H 6-F Ccl 173

I-27 H H 4-F Cl 281

I-28 CHC (CH3) =CHz CHaCH3 4-F cl 115

I-29 CH(CHj) 3 H 4-F cl 94

I-30 - (CH3) 2CH(CH3) (CHz) 2— 4-F Cl 168

I-31 cyclopentyl H 4-F Cl 141

I-32 CH2CH3 CH2CH3 4-F Ccl 156

I-33 CH3CH2CH3 CHaCH3CH3 4-F Cl 121

31
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Fo. ol l (R x (m.p. (1) T 3 [ppal)
I-34 CH(CHj) 2 CH3 4-F Cl 153
I-35 (1) CH(CH;)-CHzCH;3 H 4-F Cl 118
I-36 (S) CH(CHj)-CHzCH;3 H 4-F cl 125
I1-37 (R) CH(CHj) -CHCH;y H 4-F Ccl 126
I-38 (1) CH(CHa3)~-CH(CHj3)2 H 4-F Ccl 132
I-39 (S) CH(CH3)-CH(CHj)3 H 4-F cl 124
I-40 (R) CH(CH;)-CH(CH;3)2 H 4-F cl 124
I-41 (1) CH(CHa)-CH(CHj3)3 H 4-F cl 162
1-42 (S) CH(CH3)~CH{CH3)a H 4-F cl 156
I-43 (R) CH(CH3)-CH(CHa)s H 4-F cl 156
I-44 {t) CH(CH3)-CF;3 H 4-F Cl 163
I-45 (S) CH(CH3)-CF3 H 4-F cl 145
I-46 (R) CH(CHj3)-CF; H 4-F Ccl 145
I-47 CH3CF3 H 4-F Ccl 167
I-48 CH2CF; H 4-F-6-CHj3 cl 220
I-49 - (CH2a) 2CH(CHj3) (CH3) 23— 6~F CN 211
I-50 -~ {CH3) 2CH (CH3) (CH3) - 6-F OCH3 142
I-51 = (CH32) 2CH (CH3) (CH3) - 6-F CHj3 145
I-52 cyclopentyl H 4,6-(CH3z)2 Ccl 200
I-53 CH2CH3 CHaCH3 4,6-(CH3)3 cl 105

NV
N
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o. » ® (®)q x (m.p. tvcpxb;"l.l-dl::t‘n [opml)
I-54 CH2CHZCH3 CH2CH2CH3 4,6-(CHj) 2 Ccl 99
I-55 {£) CH(CH3)-CHyCH; H 4,6-(CHa) 2 Ccl 191
I-56 (S) CH(CH;)-CHzCH, H 4,6-(CHy) 3 Ccl 184
1-57 (R) CH (CHz) —CH;CH,3 H 4,6-(CHs) 2 c1 184
I-58 () CH(CH3)-CH(CH3)3 H 4,6-(CH3)2 Ccl 107
I-58 (S} CH(CH;3)~CH(CHa)2 H 4,6-{CHj)2 Ccl 87
I-60 {R) CH(CH3)-CH{(CHj3)2 H 4,6-(CH3) 2 Ccl 87
I-61 () CH(CH3)-CH(CH3)3 H 4,6~ (CHa) 3z Cl 79
I-62 (S) CH(CHj)-CH(CHj3)3 H 4,6~(CHj) 3z Cl 81
I-63 (R) CH(CH3)-CH(CH3)3 H 4,6-(CH3)a Cl 81
I-64 CH3C (CH3) =CHa CH3CH3 4~-Cl cl 137
1-65 CH(CHa) 2 H 4—C1 cl 136
1-66 —(CH;) 2CH(CH;) (CHa) 2- a-ClL cl 173
I-67 cyclopentyl H 4-Cl Cl 147
I1-68 CHaCH3 CHCH3 4-Cl Cl 167
I-69 CH2CH2CH3 CH2CHCH3 4-C1 Cl 149
I-70 CH(CHj3) 2 CHy 4-Cl Ccl 159
T-71 {£) CH(CH;) —CH;CH, H a—C1 c1 128
I-72 (S) CH(CH3) —CHzCH; H a-—C1 c1 114
I-73 (R) CH(CH3)-CH2CHj3 H 4-Cl1 Cl 114

W
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No. Rt » ("), z n.p. iyl o tppml)
I-74 (1) CH({CH3)-CH(CHj)3 H 4-Cl Ccl 116
I-75 (S) CH(CH;)-CH(CH3)z H 4-C1 Ccl 130
I-76 (R) CH{CH3)-CH(CHj)2 H 4-Cl Cl 130
I-77 () CH(CH3)-CH(CH3)3 H 4-Cl Cl 159
I-78 (S) CH(CH3)-CH(CH3)3 H 4-Cl1 Cl 159
I-79 (R) CH(CH3)-CH(CH3)3 H 4-Cl1 cl 159
I-80 () CH(CH3)-CFj3 H 4-C1 Cl 184
I-81 (S) CH(CH3)-CF3 H 4-Cl Ccl 143
I-82 (R) CH(CH3)-CF3 H 4-Cl cl 143
I-83 CH2CF3 H 4-Cl Cl 206
I-84 CHaC (CHj3 ) =CHa CH2CH; 4-CHy Cl 158
I-85 CH(CH3) 2 H 4-CH; cl 145
I-86 CH;CH;3 CHaCH3 4-CH, cl 141
I-87 (£) CH(CH3)~-CHaCHj3 H 4-CH;3 Ccl 122
I-88 (S) CH{CH3)-CH(CH3)3 H 4-CHj3 Cl 108
I-89 (R) CH(CH;3)~-CH(CHj3)3 H 4-CH, cl 108
8.45(s); 8.05(s); 7.95(d);
1-90 — (CHz) 2CH (CHs) (CHz) 2- 4-COOCH; c1 7.25(d); 4.0(s); 3.85(d); 3.45(d);

1.45(m); 1.25(m);

2.7(t); 2.65(t); 2.25(s); 1.55(m);

0.9(d)

)
~
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- ul l Wl x (m.p. %01 B-30m D [ppml)
8.35(s); 8.1(s); 8.0(d); 7.35(d);
1-91 (R) CH(CH3)-CH{CH;)2 H 4-COOCH3 c1 5'21‘2’5’(th%‘;°’1’_23("11)(:'"07. 925'(2;‘)‘;”"
0.9(a)
8.4(8); 8.15(s); 8.05(d); 7.35(m);
1-92 (S) CH(CH3)-CF3 H 4-COOCH; cl 5.7(m); 4.6(m); 3.95(8); 2.3(s);
: 2.25(s); 1.4(d); 1.3(d)
1-93 CH;CFCF; H 6-F cl 162
1-94 CHZCF2CFaCF; H 6-F cl 165
1-95 CHzCF2CFy H 4-F c1 176
1-96 CH;CF3CF4CF; H F c1 138
1-97 CHZCF1CF3 H 11 cL 164
1-98 CH;CF3CFaCF, H a-c1 c1 126
1-99 H H 4—Cl1 c1 276

In some cases of chiral groups R! and due to the hindered rotation of the phenyl group two
diasterecmers A) and B) exist which may differ in their physical properties.

as
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Examples of the action against harmful fungi

The fungicidal action of the compounds of the formula I was
demonstrated by the following experiments:

The active compounds, separately or together, were formulated as
a 10% emulsion in a mixture of 70% by weight of cyclohexanone,
20% by weight of Nekanil® IN (Lutensol® AP6, wetting agent having
emulsifying and dispersant action based on ethoxylated
alkylphenols) and 10% by weight of Wettol® EM (nomionic
emulsifier based on ethoxylated castor oil) and diluted with
water to the desired concentration.

Compound A known from WO-A 9B/46608 {(No. 9) served as comparative
active compound: -

5w

Comparison trial 1 - Fungicidal control of early blight on toma-
toes (Alternaria sclani)

Young seedlings of tomato plants of the variety “GroBe Fleischto-
mate St. Pierre” were gzown in pots to the 2 to 4 leaf stage.
These plants were sprayed to run-off with an agqueous. suspension,
containing the concentration of active ingredient memtioned in
the table below, prepared from a stock solution containing 10 %
of the active ingredient, 85 % cyclohexancne and 5 &% emlsifier.
The next day, the treated plants were indculated with an agqueous
suspension of Alternaria solani containing 0.2 x 106 spores per
ml. Then the trial plants were immediately transferred to a hu-
mid chamber. After 6 days at 20 to 23°C and a relative humidity
close to 100 %, the extent of fungal attack on the leaves was vi-
sually assessed as % diseased leaf area.

In this test, the plants which had been treated with 63 ppm of
compounds I-23 and I-24, resp., showed an infection of not more
than 3%, whereas the the plants treated with 63 ppm of the .
camparison compound A were infected to 15%, and the unteated
pPlants ware infected to 950%.
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Camparison trial 2 - Fungicidal control of powdery mildew on
wheat caused by Blumeria graminis f£. sp. tritdci

The first fully developed leaves of pot grown wheat of the va-
riety "Kanzler” were sprayed to run-off with an aqueous suspen-
sion, containing the concentration of active ingredient or their
mixture mentioned in the table below, prepared from a stock solu-
tion containing 10 & of the active ingredient, 85 & cyclchexanone
and 5 % emulsifier. The next day the treated plants were inocula-
ted with apores of Blumeria graminis f. gp. tritici by shaking
heavily infestated stock plants over the treated pots. After cul-
tivation in the greenhouse for 7 days at 22-26°C and a relative
humidity between 60 to 90 % the extent of fungal attack on the
leaves was visually assessed as % diseased leaf area.

In this test, the plants which had been treated with 63 ppm of
compounds I-23 and I-24, resp., showed an infection of not more
than 3%, whereas the the plants treated with 63 ppm of the
comparison compound A were infected to 30%, and the unteated
plants were infected to 85%.

Comparison trial 3 - Pungicidal control of grape downy mildew
(Plasmopara viticola)

Grape cuttings of the cultivar "Milller-Thurgau’ were grown in
pots to the 4 to 5 leaf stage. These plants were sprayed to run-
off with an aqueous suspension, containing the concentration of
active ingredient or their mixture mentioned in the table below,
prepared from a stock solution containing 10 & of the active in-
gredient, 85 % cyclohexanone and 5 & emulsifier. The plants were
allowed to air-dry. The next day they were inoculated with an
agueous spore suspension of Plasmopara viticola by spraying it at
the lower leaf-side. Then the trial plants were immediately
transferred for 24 h to a humid chamber with 22 - 249C and a rela-
tive humidity close to 100 §%. For a period of 5 days, cultivation
followed in a greenhouse at 20 - 235°C and a relative humidity ab-
out 50-80 %. To stimulate the outbreak of the disease symptoms,
the plants were transferred to a humid chamber again for

24 hours. Then the extent of fungal attack on the lower leaf sur-
face was visually assessed as § diseased leaf area.

In this test, the plants which had been treated with 250 ppm of
campounds I-23 and I-24, resp.. showed an Infection of not more
than 7%, whereas the the plants treated with 250 ppm of the
comparison campound A, and the unteated plants were infected to
80%.
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Use Example 1 - Fungicidal control of early blighl-: 'on. 'tmtoes
(Alternaria solani)

The test was conducted as described in Comparison trial 1.

In this test, the plants which have been treated with 250 ppm of
compounds I-7, I-9, I-10, I-28, I-30, I-35, I-38, I-41, I-44,
I-66, and I-83, resp., showed no infection, whereas the untreated
plants were infected to 90%.

Use Example 2 - Fungicidal control of powdery mildew on wheat
caused by Blumeria graminis f. sp. tritici

The test was conducted as described in Comparison trial 2.

In this test, the plante which have been treated with 250 ppm of
compounds I-14, I-28, I-30, I-35, I-38, I-41, and I-44, resp.,
showed an infection of not more than 5%, whereas the untreated
plants were infected to 85%.

Use Example 3 - Fungicidal control of grape downy mildew (Plasmo-
para viticola)

Leavea of potted vines of the "Miller Thurgau” variety were
spraved with aqueous liquors made from a stock solution consi-
sting of 10% of active ingredient, 85% of cyclchexanone, and 5%
of emulsifier. To assess the duration of action, the plants were
set up, after the sprayed-on layer had dried. in the greenhouse
for 8 days. Then the leaves were infected with a zoospore suspen-
sion of the fungus Plagmopara viticola, first placed in a vapour-
saturated chamber at 24°C, and then kept for 5 days in a green-
house at 20 to 30°C. To accelerate and intensify the sporangio-
phore discharge, the plants were then again placed in the moist
chamber for 16 hours. The extent of fungus attack was then asses-
sed on the undersides of the leaves.

In this test, the plants which have been treated with 250 ppm of
compounds I-7, I-9, I-10, I-35, I-38, and I-44, reasp., showed an
infection of 3 to 40%, whereas the untreated plants were infected
to BO%.
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1. Substituted 6-(2-tolyl)-triazolopyrimidines of formula I

in which

Rl and R? independently denote hydrogen ox

Ci1-Ci1g-alkyl, C3-Cip-alkenyl, Cz-Cjg-alkynyl, or C;-Cip—al-
kadienyl, C;-Cip-haloalkyl, C3-Cjp-haloalkenyl, C3~Cig-cy-
cloalkyl, phenyl, naphthyl, or

C3-Cip-cycloalkyl, phenyl, naphthyl, or

5—- or 6-membered heterocyclyl, containing one to four
nitrogen atoms or one to three nitrogen atoms and cne
sulfur or oxygen atom, or

5- or 6-membered hetercaryl, containing one to four
nitrogen atoms or one to three nitrogen atoms and one
sulfur or oxygen atom, or

where Rl and R? radicals may be unsubstituted or partly
or fully halogenated or may carry one to three groups R%,

R2  is cyano, nitro, hydroxyl, C;-Cg-alkyl, C;-Cg-haloal-
kyl, C3—Cg¢-cycloalkyl, Ci1-Cg—alkoxy, Ci-Cs-haloalkoxy,
Ci1-Cg—alkylthio, Ci1-Ce—-alkylamino, di-C;-Cg—alkyl-
amino, Cay-Cg-alkenyl, Ci-Cg-alkenyloxy, C;-Cg-alkynyl,
Cy—Cg-alkynyloxy and C;-Cs-alkylenedioxy; ox

Rl and R? together with the interjacent nitrogen atom repre-

Rr3

sent a 5- or 6-membered heterocyclic¢ ring, containing one
to four nitrogen atoms or cne to three nitrogen atoms and
one sulfur or oxygen atom, which may be substituted by
one to three R* radicails; .

is halogen, cyanoc, ¢1-Cip-alkyl, Ci;-Cip—-alkoxy, Ci-C;o—ha-
loalkyl, or C{=0)A, wherein
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A is hydrogen, hydroxy, C;-Cp—alkyl, _C;L-C.-alkoxy.
amino, C;—-Cg-alkylamino, or di-(C;-Cp-alkyl)amino;

n is an integer from 1 to 4; and

X is halogen, cyano, Ci-Cg-alkyl, C;~Cg-alkoxy, Ci-C¢—halo-
alkoxy or C3-Cg-alkenyloxy.

Compounds of formula I according to claim 1, in which

R! 1is straight chained or branched C;-Cg-alkyl,
C2-Cg-alkenyl, Ci-Cy-cycloalkyl, or C;-Cyp-haloalkyl, and

R? is hydrogen or C;-Cg-alkyl, or

Rl and R? together with the interjacent nitrogen atam repre-
sent a heterocyclic ring with 5 or 6 carbon atoms being
optionally substituted with one or two C;-Cg-alkyl
groups.

Canpounds of formula I according to claims 1 or 2 in which R4
is hydrogen.

Campounds of forrmla I according to claims 1 to 3 in which X
is halogen.

Compounds of formula I according to claims 1 to 4 in which
(R3)p is 4-(C3-Csp-alkoxy-carbonyl} or 4—-cyanc.

A process for the preparation of compounds of formula I as
defined in claim 4 which comprises reacting

5-aming-1,2,4-triazole
&
N’

with 2-phenyl-gubstituted malonic acid ester of formula II,

(R,
RO II
RO” Y0 3

wherein R?® and n are as defined in formula I, and R denotes
C1-Cs—-alkyl, under alkaline conditions, to yield compounds of
formula III,

O

O

£
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H .
(R,
é‘- x III
W= ~on"

which are subsequently treated with a halogenating agent to
give 5,7-dihalogen-6-phenyl-triazolopyrimidines of formula IV

IV
in which Y is halogen with an amine of formula V
R!.
n;)N—n v

in which R! and R2 are as defined in formula I to produce com-
pounde of formula I.

A process for the preparation of compounds of formula I ac-
cording to claim 1 wherein X is cyano, C3-Cig-alkoxy, or
C1—-Cip-halocalkyl, which comprises reacting 5-halogen-triazolo-~
pyrimidine of formula I

I(X=Hal)

with compounds of formala VI,
M-X' VI

which are, dependent from the value of X’ to be introduced,
an anorganic cyano salt, an alkoxylate, halcalkoxylate or an
alkenyloxylate, resp., wherein M is ammonium-, tetraalkylam-
monium-, alkalimetal- or earth metal cation, to produce com-
pounds of formula I.

Intermediates of formulae II, III, and IV as defined in
claim 6.

A composition suitable for controlling phytopathogenic fungi,
comprising a solid or ligquid carrier and a compound of the
formula I as claimed in claim 1.
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10. A method for controlling phytopathogenic fungi, which compri-
ses treating the fungi or the materials, plants, the soil or
the seed to be protected against fungal attack with an effec-
tive amount of a compound of the formula I as claimed in
claim 1.
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Substituted 6-(2-tolyl)-triazolopyrimidines

Abstract

Substituted 6-{(2-tolyl)-triazolopyrimidines of formula I

in which

Rl and R? independently denote hydrogen or alkyl, alkenyl, alky-

nyl, or alkadienyl, haloalkyl, haloalkenyl, cyclocalkyl, phe-
nyl, naphthyl, or 5- or 6-membered heterocyclyl, containing
one to four nitrogen atoms or one to three nitrogen atoms and
one sulfur or oxygen atom, or 5- or 6-membered heterocaryl,
containing one to four nitrogen atoms or one to three
nitrogen atoms and one sulfur or oxygen atom, or

where R! and R2 radicals may be unsubstituted or substituted
as defined in the description, or

Rl and R? together with the interjacent nitrogen atom represent a

R3

n

X

5- or 6-membered heterocyclic ring, containing ocne to four
nitrogen atoms or one to three nitrogen atoms and ocne sulfur
or oxygen atom, which may be substituted ;

is halogen, cyanc, alkyl, alkoxy, haloalkyl, or C{=0)A,
wherein

A is hydrogen, hydroxy, alkyl, amino, or mono- or dialkyl-
amino;

is an integer from 1 to 4:; and

is halogen, cyano, alkyl, alkoxy., haloalkoxy or alkenyloxy:;

processes for their preparation, compositions containing them and
to their use for cambating phytopathogenic fungi.

6‘)



6= (2-TOLIL) ~-TRIAZOLOPIRIMIDINAS SUSTITUIDAS

COMD FUNGICIDAS

Descripcién

La invencién se relaciona con 6-(2-tolil)~

triazolopirimidinas sustituidas en la férmula I

=,

En la cual

R' v R® independientemente significan hidrogeno o alquilo
Ci-Cior alquenilo C;—-C,go, alquenilo C:-Cia, © alcadienilo
C4—Cio, haloalquilo C2—-Cia, haloalquenilo Cz-Cio,

cicloalquilo C3-Cjo, fenilo, naftilo, o



heterociclilo de 5 o 6 miembros, que contiene de 1 a 4
atomos de nitrdégeno o 1 a 3 &tomos de nitrébgeno y un

Atomo de azufre u oxigeno, o

heteroarilo 5 o 6 miembros que contiene 1 a 4 &4tomos de

nitrégeno o 1 a 3 Atomos de nitrégeno y un &tomo de

azufre u oxigeno, o

donde los radicales R! y R? pueden ser no sustituidos o
parcial o completamente halogenados o pueden llevar 1 a 3

grupos R?,

R* es ciano, nitro, hidroxilo, alquilo C;-Cs, cicloalquilo
C3—-Cs, alcoxi C,~Cg, alquiltio Ci1-Cs, alquilamino C;-Cs, di-
Ci~C¢ alquilamino, alquenilc Cp-Cs, alqueniloxi Cz-Cg,

alquinilo C2-Cg, alquiniloxi C3-Cs Y alquilenodioxi C,-Cs:

R* y R? juntos con el é&tomo de nitrégenc interyacente
representan un anillo heterociclico de 5 o 6 miembros,
que contiene 1 a 4 Atomos de nitrdégeno o 1 a 3 Atomos de
nitrégeno y un adtomo de azufre u oxigeno, que puede ser

sustituido por 1 a 3 radicales R?*;



R?® es haldgeno, ciano, alquilo C;~Cie, alcoxi C;-Cio;

haloalquilo C;—Ciq, o C(=0)A, en donde

A es hidrogeno, hidrpxi, alquilo C;-Ces, alcoxi Cy~Cs,
amino, alquilamino C1-Cs, O di-(alquil C;~Cs)-amino; n es

un entero de 1 a 4; y

X es haldbgeno, ciano, alquilo C;-Ce, alcoxi C,-Cs,

haloalcoxi C3;—-Cs 0 alqueniloxi C3-Cs.

Mas aun, la invenciétn se relaciona con procesos para Su
preparacién, composiciones que los contienen y su uso

para combatir hongo fitopatdgenos.

Las 6-fenil-7-amino-triazolopirimidinas son generalmente

conocidas de la US 4,567,262 y la US 5,593,9896.



Las triazolopirimidinas con un grupo trifluorofenilo en

la posicién 6 se describe en la WO-A 98/46607 y EP-A 945

453.

De la WO-A 98/46608 diversos 6~fenil-triazolopirimidinas

son conocidas, las cuyales son sustituidas en la posicién

7 por alquilaminas fluorinadas.

Los compuestos descritos en los documentos discutidos
anteriormente se dicen que son activos contra varios

hongos fitopatbégenos.

Es objeto de la presente invencidén suministrar compuestos

gue tienen una actividad fungicida mejorada.

Hemos encontrado que este objeto se logra por medio de
los compuestos definidos al principio. Adicionalmente,
hemos encontrado procesos para su preparacién,
composiciones que las comprendan y métodos para controlar

hongos fitopatégenos utilizando los compuestos I.



Los compuestos de la férmula I difieren de los compuestos
conocidos de la técnica anterior mids cercana WO-A
98/46608 en el grupo 2-tolilo, el cual es adicionalmente

sustituido.

La presente invencién suministra ademds un proceso para
la preparacidén de compuesto de férmula I como se definié
anteriormente que comprenden hacer reaccionar S—amino-
triazol con éster de 4cido malonico 2-(2-tolil)-

sustituido de la f6rmula II, en la cual

R representa alquilo, preferiblemente alquilo C;-Cs, en
particular metilo o etilo, bajo condiciones alcalinas,
preferiblemente utilizando aminas terciarias de alto

punto de ebullici6tn como por ejemple tri-n-butilamina



como se describié en la EP-A 770 615 para producir

compuestos de la férmula III.

Los 5,7-dihidroxi-6-fenil-triazolopirimidinas resultantes
de la férmula III, en'donde R* y n son como se definié
para la férmula I, aoA subsecuentemente tratados con un
agente halogenante, preferiblemente <con un agente
brominante o clorinante, tal como oxibromuro de fésforo o

oxicloruro de fésforo puros o en la presencia de un

sclvente para dar IV.

(R?), (R}

III Iv

La reaccibtn es adecuadamente 1llevada a cabo a una
temperatura en el rango de 0° C a 150° C, la temperatura
de reaccidn preferida es de 80° C a 125° C como se

describid por ejemplo en la EP-A 770 615.



La dihalotriazolopirimidina IV reacciona adicionalmente

con una amina de la férmula V.

En donde R! y R? son como se definié en la férmula I para
producir compuestos de férmula I en la cual X es

halbégeno.

La reaccién entre el compuesto 5,7-dihalo IV y la amina
de la férmula V se puede llevar a cabo bajo condiciones
conocidas de la WO-A 98/46608. La reaccién se lleva a
cabo preferiblemente en la presencia de un solvente. Los
solventes adecuados incluyen éteres, tales como dioxano,
dietil éter Y especialmente, tetrahidrofurano,
hidrocarburos halogenados tales como diclorometano e

hidrocarburos aromé&ticos, por ejemplo tolueno.

70



La reacciétn es adecuadamente llevada a cabo a una
temperatura en el rango de 0° C a 70° C, la temperatura

de reacciédn preferida es de 10° C a 35° C.

También se prefiere que la reaccidn se lleve a acabo en
la presencia de una\b;se. Las bases adecuadas incluyen
aminas terciarias, tales como trietilamina, y bases
inorgAnicas, tales como carbonato de potasio o carbonato

de sodio. Alternativamente, un exceso del compuesto de la

férmula V puede servir como una base.

Los compuestos de fé4rmula I en los cuales X denota clano,
alcoxi C;-Cg¢, haloalcoxi C;-C¢ o alqueniloxi C3~Csz se
pueden preparar al hacer reaccionar compuestos I en los
cuales X es haldgeno, preferiblemente cloro, con
compuestos de la férmula VI, que son, dependientes del
valor de X’ para ser introducidos para producir
compuestos de férmula I, una sal ciano inorgéanica, un
alcoxilato, haloalcoxilato o un alqueniloxilato,
respectivamente, preferiblemente en la presencia de un
solvente. E1 catién M en la férmula VI tiene influencia

menor; por razones practicas y econfmicas usualmente se



prefieren las sales de amonio, tetraalquilamonio o

metales alcalinos y alcalinotérreos.

RI

R
(®",
s g e
{- -
I{X=Hal)

La reaccién es adecuadamente llevada a cabo a una

temperatura en el rango de 0 a 120° C, la temperatura de

reaccidén preferida va de 10 a 40° C [cf. J. Heterocicl.

chem., vol. 12, p. 861-863 (1975)].

Los solventes adecuvadeos incluyen éteres tales como
dioxano, dietil éter y, especialmente, tetrahidrofurano,
hidrocarburos halogenados tales como diclorometano e

hidrocarburos aromdticos, por ejemplo tolueno.

Los compuestos de férmula I en los cuales X denota

alquilo C;~Cs se pueden preparar al hacer reacclionar
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compuestos I en los cuales X es hal6geno, preferiblemente
cloro, con estrés de &4cido maldnico de la fédrmula IV, en
donde X'’ denota H o alquilo C;-Cs y R denota alquilo C;-
Csy @ los compuestos de fé4rmula de VIII y des

carboxilacién bajo condiciones descritas en la US 5,994,

360. .
0 o
I(X=Hal) + . —
vVII
A/R*
VIII ——= I (X=C;-Cg-alkyl)

De acuerdo con esto, 1la invencidén se relaciona con

intermedios novedosos de las fébrmulas II, III y IV.

Los compuestos de férmula II son preferiblemente
preparados por medio de la reaccién de las

correspondientes bromobencenos sustituidos con



i1

dialquilmalonatos (I) [cf. chemistry letters, pp. 367-

370,1981; EP-A 10 02 788].

Los compuestos de férmula II también pueden ser

preparados mediante la reaccién de 2-{2-tolilo)-acetato

de alquilo con dialquilcarbonato en la presencia de una
N

base fuerte, preferiblemente etéxido de sodio e hidréxido

de sodio (cf. Heterociclos, pp. 1031-1047, 1996).

Los fenilacetatos sustituidos que son los compuestos de
partida para 1los compuestos de la férmula II son
conocidos y disponibles comercialmente, y/o ellos son

obtenibles por métodos conocidos generalmente.

Las mezclas de reaccién se trabajan en la forma
acostumbrada, por ejemplo al mezclar con agqua, fase de
separacién y, si se requiere, purificacidén cromatografica
de 1los productos crudos. Algunos de 1los productos
terminados se obtienen en la forma de aceiltes incoloros o
algo marrones y viscosos, que son purificados o liberados
de los componentes volatiles bajo presién reducida y a
temperaturas moderadamente elevadas. Si los productos

terminados son obtenidos como sélidos, la purificacién
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también puede ser llevada a cabo mediante

recristalizacién o digestiédn.

Si los compuestos individuales I no son obtenibles por
las rutas descritas anteriormente, ellas se pueden
preparar mediante la derivacién de otros compuestos I.

En las definiciones de simbolo dadas en la férmula
anterior, se utilizaron términos colectivos que

generalmente representan los sigulentes sustituyentes:

- halébégeno : fldor, cloro, bromo y yodo;

- alquilo~C;-C,p: saturado, radicales de hidrocarbono de
cadena recta o© ramificada que tienem 1 a 10,
especialmente 1 a 6 A4tomos de carbono, por ejemplo
alquilo-C;-C, como se menciond anteriormente o pentilo, 1-
metilbutilo, 2-metilbutilo, 3-metilbutilo, 2,2-di-
metilpropilo, 1l-etilpropilo, hexilo, 1,1-dimetilpropilo,
1,2-dimetilpropilo, 1l-metilpentilo, 2-metilpentilo, 3-
metilpentilo, 4-metilpentilo, 1,1l-dimetil- butilo, 1,2-
dimetilbutile, 1,3-dimetilbutilo, 2,2-dimetilbutilo, 2,3-

dimetilbutilo, 3, 3-dimetilbutilo, l-etilbutilo, 2-
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etilbutilo, 1,1, 2-trimetilpropilo, 1,2, 2-
trimetilpropilo, l-etil-l-metilpropilo Y l1-etil-2-
metilpropilo; alquenilo-C,-Cio: no saturado, radicales
hidrocarbono de cadena recta o ramificada que tienen 2 a
10, especialmente 2 a 6 &4tomos de carbono y un doble
enlace en cualquier pbsicibn, por ejemplo etenilo, 1-
propenilo, 2-propenilo, 1l-metiletenilo, l-butenilo,- 2~
butenilo, 3-butenilo, 1-metil-l-propenilo, 2-metil-1-

propenilo, l-metil-2-propenilo y 2-metil-2-propenilo;

- alquinilo Cy-C,o: radicales hidrocarbono de cadena recta
o ramificada que tienen 2 a 10, especialmente 2 a 4
atomos de carbono y un triple enlace en cualquier
posicién, por ejemplo etinilo, I1-propinilo, 2-propinilo,

l-butinilo, 2-butinileo, 3-butinilo y l-metil-2-propinilo;

- haloalquilo-C;~Ci¢y y porciones de haloalquilo de
haloalcoxi C,-C¢: grupos alquilo de cadena recta o
ramificada que tienen 1 a 6 o 10, preferiblemente 1 a 4
dtomos de carbono (como se menciondé anteriormente), donde
los atomos de hidrdgeno en estos gqrupos puede ser

parcialmente o completamente reemplazados por &tomos



14

halégeno como se mencioné anteriormente, por ejemplo
haloalcoxi-C;-Cz, tales como clorometoxi, bromometoxi,
diclorometoxi, triclorometoxi, fluorometoxi,
difluorometoxi, trifluorometoxi, clorofluorometoxi,
diclorofluorometoxi, clorodifluorometoxi, 1l-cloroetoxi,
l1-bromoetoxi, l—fluéroetoxi, 2-fluoroetoxi, 2,2-
difluoroetoxi, 2;2,2-tri~fluoroetoxi, 2-cloro-2-
fluoroetoxi, 2-cloro-2,2-difluoro- etoxi, 2,2-dicloro-2-

fluoroetoxi, 2,2, 2~tricloroetoxi y pentafluoroetoxi;

- cicleoalquilo C3-Cip: grupos ciclocalquilo mono- o
biciclicos que tienen 3 a 10 Atomos de carbono; grupos
monociclicos que tienen preferiblemente 3 a 8,
especialmente 3 a 6 miembros de anillo, grupos biciclicos

que tienen preferiblemente 8 a 10 miembros de anillo.

Un grupo heterociclilo de 5- o 6- miembros, contienen uno
a cuatro é&atomos de nitrégeno © uno a tres Atomos de
nitrégeno y un azufre o atomo de oxigeno, preferiblemente
un &tomo de oxigeno, por ejemplo l-pirimidinilo, 2-

pirimidinilo, morfolin-4-ilo.
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Un heteroarilo de 5 miembros, contienen uno a cuatro
dtomos de nitrégeno o uno a tres Atomos de nitrégeno y un
azufre o Atomo de oxigeno: grupos heteroarilo de b5
miembros que, en adicién a los atomos de carbono, puede
contener uno a cuatro atomos de nitrégeno o uno a tres
adtomos de nitrbégeno y ﬁn azufre o dtomo de oxigeno como

miembros de anillo, “por ejemplo 2-furilo, 3-furilo, 2-

tienilo, 3-tienilo, 2-pirrolilo, 3-pirrolilo, 3-
isoxazolilo, 4-isoxazolilo, 5-isoxazolilo, 3-
isotiazolilo, 4-isotiazolilo, 5-isotiazolilo, 3-

pirazolilo, 4-pirazolilo, 5-pirazolilo, 2-oxazolilo, 4-
oxazolilo, 5-oxazolilo, 2-tiazolilo, 4-tiazolilo, 5-
tiazolilo, 2-imidazolilo, 4-imidazolilo, 1,2, 4-oxa-
diazol-3-ilo, 1, 2,4-oxadiazol-5-ilo, 1, 2,4-tiadiazol-3-
ilo, 1,2, 4-tiadiazol-5-ilo, 1,2, 4-triazol-3-ilo, 1,3,
4-oxadiazol-2-ilo, 1, 3,4-tiadiazol-2-i1l y 1, 3,4-

triazol-2-ilo;

~ heteroarilo de 6- miembros, contienen uno a cuatro
dtomos de nitrégeno: grupos heterocarilc de 6 miembros
que, en adicién a los &atomos de carbono, puede contener
uno a tres o uno a cuatro Atomos de nitrégeno como

miembros de anillo, por ejemplo 2-piridinilo, 3-
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piridinilo, 4-piridinilo, 3-pi- ridazinilo, 4-
piridazinilo, 2-pirimidinilo, 4-pirimidinilo, S-pirimi-
dinilo, 2-pirazinilo, 1, 3,5-triazin-2-ilo y 1, 2,4-

triazin-3-ilo.

1

Con respecto al uso.propuesto, se da preferencia a las
triazolopirimidinas de 1la férmula I que tiene los
siquientes sustituyente, donde la preferencia es valida

en cada caso propio o en combilnacién:

Una porcién cicloalquilo preferida es ciclopentilo siendo
opcionalmente sustituido por uno o m&s nitro, ciano,

alquilo-C;-Cg, alcoxi-C;-Cs grupos.

Una porcién hetercarilo es piridilo, pirimidilo,

pirazolilo o tienilo.

Se da preferencia a los compuestos de la férmula I en los
cuales cualquier parte alquilo o haloalquilo de 1los
grupos R! o R?, que pueden ser de cadena recta o

ramificada, contienen més de 10 4&4tomos de carbono,
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preferiblemente 1 a 9 dtomos de . carbono, mas
preferiblemente 2 a 6 Atomos de carbono, cualquier parte
alquenilo o alguinilo de los sustituyentes R' o R?
contiene mas de 10 Atomos de carbono, preferiblemente 2 a
9 Atomos de carbono, més preferiblemente 3 a 6 Atomos de
carbono, cualquier parte cicleoalquilo de los
sustituyentes R! o 'R‘ contiene de 3 a 10 Atomos de
carbono, preferiblemente de 3 a B Atomos de carbono, mas
preferiblemente de 3 a 6 &4tomos de carbono, y cualquier
parte bicicloalquilo de los sustituyentes R! o R? contiene
de 5 a 9 &4tomos de carbono, preferiblemente de 7 a 9

atomos de carbono. Cualquier grupo alquilo, alquenilo o

alquinilo puede ser lineal o ramificado.

Asi mismo, se da particular preferencia a los compuestos

de la férmula I en done R! no es hidrégeno.

Compuestos de férmula I se prefieren en los cuales R!
representa un alquilo-C;-C,o de cadena recta' o ramificada,
en particular un grupo alquilo Cs~C;p ramificado, un grupo
cicloalquilo C3-Ce—, un bicicloalquilo Cs=Co~, un
cicloalquilo~Ci-Cyg—alquilo-Ci-Cgs, alcoxi-C;-Cjo-alquilo-C;-

Cs;» un halocalquilo-C;~C;¢s o un grupo fenilo que esté
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opcionalmente sustituido por uno o tres A&tomos de

halégeno o grupos alquilo-C;-C;9 0 alcoxi-C;—Cjo-

Se da particular preferencia a los compuestos I en los
cuales R? representd hidrégeno, alquilo C;—Cio ©

haloalquilo C;-Cip, en particular hidrégeno.

Ademé&s, se da particular preferencia a los compuestos I

en los que R? es hidrégeno.

Por otra parte, se da particular preferencia a 1los

compuestos I en los que R* es metilo.

Adicionalmente, se da particular preferencia a los

compuestos I en los que R? es etilo.

Si R! denota haloalquilo-C;—Cjo, preferiblemente alquilo
polifluorinado, en particular 2,2, 2-trifluorocetil, 2-(1,
1,1-trifluoropropil) o  2~(1,1,1-trifluorobutil), R?

preferiblemente representa hidrégeno.

o

£
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$i R! denota cicloalquilo-Cy~Ce opcionalmente sustituido,
preferiblemente ciclopentilo o ciclohexilo, R?

preferiblemente representa hidrégeno o alquilo-C;-Cs.

Por otra parte, se da particular preferencia a los
compuestos I en los cuales R' y R? junto con el Atomo de
nitrégeno interyacente forma un anillo heterociclico
opcionalmente sustituido, preferiblemente un anillo
heterociclico-C3-C,, én particular pirrolidina,
piperidina, tetrahidropiridina, en particular 1,2,3, 6-
tetrahidro- piridina o azepan que estd opcionalmente

sustituido por uno o més grupos alquilo-C;-Cjp.

Se da preferencia a los compuestos de férmula I en los
cuales cualquier parte alquilo de los grupos R! o R?, que
pueden ser de cadena recta o ramificada, contienen 1 a 9
atomos de carbono, mas preferiblemente 2 a 6 Atomos de
carbono, cualquier parte alquenilo o alquinilo de los
sustituyentes R! o R? contienen 2 a 9 &4tomos de carbono,
mids preferiblemente 3 a 6 Atomos de carbono, cualquier

parte cicloalquilo de los sustituyentes R' o R®* contiene



20

de 3 a 10 &tomos de carbono, preferiblemente de 3 a 8
4tomos de carbono, mas preferiblemente de 3 a 6 &4tomos de
carbono, y cualquier parte bicicloalquilo de los
sustituyentes R! o R’ contiene de 7 a 9 4tomos de carbono.
Cualquier parte alquilo, alquenilo o alquinilo puede ser

lineal o ramificada.

Compuestos de la férmula I son preferidos en los cuales
R! representa un alquilo-C;-C;p de cadena recta o
ramificada, en particular alquilo-C3—C,o, un cicloalquilo-
C>-Cg, bicicloalquile-Cs-Cy, cicloalquilo~Cz—-Ca—alquilo-C;-
Cs, alcoxi-C;-Cip~alquilo-C,;~Cg, o fenilo esta
opcionalmente sustituido por uno o tres grupos alquilo-

C1-Cyp 0 alcoxi-C;-Cig.

Se da particular preferencia a los compuestos I en los
cuales R? representa hidrégeno o alquilo-Ci-Cie, en

particular hidrégeno.

Por otra parte, se da particular preferencia a los

compuestos I en los cuales R? es metilo o etilo
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Si R denota un grupo cicloalquilo C3-Cs opcionalmente
sustituido, preferiblemente ciclopentilc o ciclohexilo,

R? preferiblemente representa hidrdégeno o algquilo-C;-Cs.

Por otra parte, se da particular preferencia a 1los
compuestos I en los cuales R' y R’ juntos con el atomo de
nitrégeno interyacente forman un anillo heterociclico
opcionalmente sustituido, preferiblemente wun anillo
heterociclico-Ci3-Cs opcionalmente sustituido, in
particular a pirrolidina, piperidina, tetrahidropiridina,
en particular 1,2, 3, 6-tetrahidro-piridino o anillo azepan
el cual se sustituye opcionalmente por uno o mas grupos

alquilo—-C;-C;o.-

Asi mismo, se da particular preferencia a los compuestos

I en los cuales R?® es hidrégeno.

También se da particular preferencia a los compuestos I
en los cuales n tiene el valor 2 y los grupos R’ estan en

la posicién 4 y 6.
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Por otra parte, se da preferencia a los compuestos I en

los cuales el grupo R} est4d en una porcién para.

Adicionalmente, se da particular preferencia a los

compuestos I en los cudles (R'), es 4, 6-dimetilo.

Asi mismo, se da particular preferencia a los compuestos
I en los cuales (RY), es carbonilo 4-(alcoxi-C;-Cs},

especialmente 4-metoxicarbonilo.

Ademas, se da particular preferencia a los compuestos I
en los cuales (R?), es 4-metoxi-6-metilo, o 4-fluoro-6-

metilo.

También se da particular preferencia a los compuestos I

en los cuales (RY), es 4-fluoro, 6-fluoro, o 4-cloro.

Ademas, se da particular preferencia a los compuestos I

en los cuales X es cloro o bromo, especialmente cloro.
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Por otra parte, preference is given to compounds I in

which X es ciano o metilo.

Adicionalmente, se da particular preferencia a los
compuestos I en los Cuales X es metoxi, etoxi, n-propoxi,

iso-propoxi, aliloxi, o 3-metilaliloxi.

Las modalidades particularmente preferidas de los
intermedios con respecto a las variables corresponde a

aquellas de los radicales X, R!, R® y R’ de la férmula I

Incluidos en el alcance la presente invencién estén los
isbmeros (R} y (S) de los compuestos de 1la £fdrmula
general I cque tiene un centro quiral y los racematos de

estos, y sales, N-6xidos y de adiciébn &cida.

Con respecto a su uso, se da particular preferencia a los
compuestos I compilados en las tablas adelante. Los

grupos mencionados en las tablas para un sustituyente
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adicionalmente son parte de este, independientemente de
la combinacién en la que ellos se mencionen, una
modalidad particularmente preferida de los respectivos

sustituyentes.

Tabla 1

Compuestos de férmula I, en el cual X es cloro, (R, es

4-cloro y R! y R? corresponden a una fila en la Tabla A

Tabla

2 Compuestos de férmula I, en el cual X es cloro, (R%, es

S5-cloro y R! y R? corresponden a una fila en la Tabla A

Tabla 3

Compuestos de férmula I, en el cual X es cloro, (R*. es

6-cloro y R' y R® corresponden a una fila en la Tabla A
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Tabla 4

Compuestos de férmula I, en el cual X es cloro,

3-fluoro y R' y R? corresponden a una fila en la

Tabla 5 .

~

Compuestos de férmula I, en el cual X es cloro,

4-fluoro y R' y R? corresponden a una fila en la

Tabla 6

Compuestos de férmula I, en el cual X es cloro,

5-fluoro y R' y R? corresponden a una fila en la

Tabla 7

Compuestos de férmula I, en el cual X es cloro,

6-fluoro y R' y R? corresponden a una fila en la

Tabla 8

Compuestos de férmula I, en el cual X es cloro,

3-metilo y R! y R? corresponden a una fila en la

(R}, es

Tabla A

(RY), es

Tabla A

(Ra) n €5

Tabla A

(R, es

Tabla A

(R}, es

Tabla A



Tabla 9

Compuestos

4-metilo ¥y

Tabla 10

Compuestos

S5-metilo y

Tabla 11

Compuestos

6-metilo y

Tabla 12

Compuestos

4-metoxi y

26

de fé6rmula I, en el cual X es cloro,

R! y R? corresponden a una fila en la

.

de férmula I, en el cual X es cloro,

R! v R? corresponden a una fila en la

de f46rmula I, en el cual X es cloro,

R' v R? corresponden a una fila en la

de f6rmula I, en el cual X es cloro,

R! v R? corresponden a una fila en la

(R}, es

Tabla A

(R*), es

Tabla A

(R, es

Tabla A

(R%)n es

Tabla A
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Tabla 13

Compuestos de férmula I, en el cual X es cloro, (R, es

5-metoxi y R' y R? corresponden a una fila en la Tabla A

Tabla 14 \

~

Compuestos de férmula I, en el cual X es cloro, (R*), es

6-metoxi y R' y R® corresponden a una fila en la Tabla A

Tabla 15

Compuestos de férmula I, en el cual X es cloro, (R, es
4-trifluorometilo y R' y R? corresponden a una fila en la

Tabla A

Tabla 16

Compuestos de férmula I, en el cual X es cloro, (R%), es
S5-trifluorometilo y R} y R? corresponden a una fila en la

Tabla A
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Tabla 17

Compuestos de férmula I, en el cual X es cloro, (R%)n es
6-trifluorometilo y R y R? corresponden a una fila en la

Tabla A

Tabla 18

Compuestos de férmula I, en el cual X es cloro, (R, es
4, 6-dimetilo y R! y R? corresponden a una fila en la Tabla

A

Tabla 19

Compuestos de fSrmula I, en el cual X es cloro, (R%. es
4-metoxi-6-metilo y R' y R? corresponden a una fila en la

Tabla A

Tabla 20

Compuestos de férmula I, en el cual X es cloro, (R, es

4-fluoro-6-metilo y R! y R? corresponden a una fila en la

Tabla A
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Tabla 21

Compuestos de férmula I, en el cual X es cloro, (R%, es
4-metoxicarbonilo y R' y R? corresponden a una fila en la

Tabla A '
Tabla 22

Compuestos de fé6rmula I, en el cual X es cloro, (R}, es

4-ciano y R! y R? corresponden a una fila en la Tabla A

Tabla 23

Compuestos de f6érmula I, en los cuales X es bromo, (R,

es 4-cloro y R' y R® corresponden a una fila en la Tabla A

Tabla 24

Compuestos de férmula I, en los cuales X es bromo, (R*)

es 5-cloro y Rl y R? corresponden a una fila en la Tabla A
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Tabla 25

Compuestos de férmula I, en los cuales X es bromo, (R%a

es 6-cloro y R' y R* corresponden a una fila en la Tabla A

Tabla 26
LY

Compuestos de férmula I, en los cuales X es bromo, (R¥)n
es 3-fluoro y R! y R? corresponden a una fila en la Tabla

A

Tabla 27

Compuestos de férmula I, en los cuales X es bromo, (R,
es 4-fluoro y R! y R? corresponden a una fila en la Tabla

A

Tabla 28

Compuestos de f6rmula I, en los cuales X es bromo, (R’),
es 5-fluoro y R' y R? corresponden a una fila en la Tabla

A
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Tabla 29

Compuestos de férmula I, en los cuales X es bromo, (R n

es 6-fluoro y R* y R? corresponden a una fila en la Tabla

A

Tabla 30

Compuestos de férmula I, en los cuales X es bromo, (RY) n
es 3-metilo y R! y R? corresponden a una fila en la Tabla

A

Tabla 31

Compuestos de férmula I, en los cuales X es bromo, (R%)a
is. 4-metilo y R! y R? corresponden a una fila en la Tabla

A

Tabla 32

Compuestos de férmula I, en los cuales X es bromo, (R3)a
es 5-metilo y R' y R? corresponden a una fila en la Tabla

A
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Tabla 33

Compuestos de fé4rmula I, en los cuales X es bromo, (R®) o
es 6-metilo y R! y R? corresponden a una fila en la Tabla

A

Tabla 34

Compuestos de férmula I, en los cuales X es bromo, (R%)a

es 4-metoxi y R!' y R? corresponden a una fila en la Tabla

A

Tabla 35

Compuestos de férmula I, en los cuales X es bromo, (R,
es 5-metoxi y R! y R? corresponden a una fila en la Tabla

A
Tabla 36

Compuestos de férmula I, en los cuales X es bromo, (R%),
es 6-metoxi y R' v R? corresponden a una fila en la Tabla

A
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Tabla 37

Compuestos de férmula I, en los cuales X es bromo, (R¥)n

es 4-trifluorometilo y R' y R? corresponden a una fila en

la Tabla A '

Tabla 38

Compuestos de férmula I, en los cuales X es bromo, (R¥)q
es 5-trifluorometilo y R! y R® corresponden a una fila en

la Tabla A

Tabla 39

Compuestos de férmula I, en los cuales X es bromo, (R3)n
es 6-trifluorometilo y R y R? corresponden a una fila en

la Tabla A
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Tabla 40

Compuestos de férmula I, en los cuales X es bromo, (R%),
es 4,6-dimetilo y R!' y R® corresponden a una fila en la

Tabla A

Tabla 41

Compuestos de férmula I, en los cuales X es bromo, (R*),
es 4-metoxi-6-metilo vy R' y R? corresponden a una fila en

la Tabla A

Tabla 42

Compuestos de férmula I, en los cuales X es bromo, (R,
es 4-fluoro-6-metilo y R! y R? corresponden a una fila en

la Tabla A

Tabla 43

Compuestos de fé6rmula I, en los cuales X es bromo, (R?),
es 4-metoxicarbonilo y R!' y R® corresponden a una fila en

la Tabla A
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Tabla 44

Compuestos de fé6érmula I, en los cuales X es bromo, (RY) 4

es 4-ciano y R! y R? corresponden a una fila en la Tabla A

Tabla 45

Compuestos de férmula I, en los cuales X es ciano, (R’),

es 4-cloro y R! y R? corresponden a una fila en la Tabla A

Tabla 46

Compuestos de férmula I, en los cuales X es ciano, (R%),

es 5-cloro y R' y R* corresponden a una fila en la Tabla A

Tabla 47

Compuestos de férmula I, en los cuales X es ciano, (R%),

es 6-cloro y R! y R® corresponden a una fila en la Tabla A
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Tabla 48

Compuestos de férmula I, en los cuales X es ciano, (R%),
es 3-fluoro y R!' y R® corresponden a una fila en la Tabla

A

Tabla 49

Compuestos de férmula I, en los cuales X es ciano, (RY) 5
es 4-fluoro y R! y R? corresponden a una fila en la Tabla

A

Tabla 50

Compuestos de férmula I, en los cuales X es ciano, (R%)n
es 5-fluoro y R' y R? corresponden a una fila en la Tabla

A

Tabla 51

Compuestos de férmula I, en los cuales X es ciano, (R¥)n
es 6-fluoro y R! y R? corresponden a una fila en la Tabla

A
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Tabla 52

Compuestos de férmula I, en los cuales X es ciano, (R¥

es 3-metilo y R!' y R? corresponden a una fila en la Tabla

A L]

Tabla 53

Compuestos de férmula I, en los cuales X es ciano, (R,

es 4-metilo y R!' y R? corresponden a una fila en la Tabla

A

Tabla 54

Compuestos de férmula I, en los cuales X es ciano, (R?),
es S-metilo y R! y R? corresponden a una fila en la Tabla

A
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Tabla 55

Compuestos de férmula I, en los cuales X es ciano, (R%,
es 6-metilo y R' y R? corresponden a una fila en la Tabla

A

Tabla 56

Compuestos de férmula I, en los cuales X es ciano, (R%),
es 4-metoxl y R! y R? corresponden a una fila en la Tabla

A

Tabla 57

Compuestos de férmula I, en los cuales X es ciano, (R%)a.

es 5-metoxi y R!' y R? corresponden a una fila en la Tabla

A

Tabla 58

Compuestos de férmula I, en los cuales X es ciano, (R,
es 6-metoxi y R! y R® corresponden a una fila en la Tabla

A
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Tabla 59

Compuestos de férmula I, en los cuales X es ciano, (R*),
es 4-trifluorometilo y R' y R? corresponden a una fila en

la Tabla A

Tabla 60

Compuestos de férmula I, en los cuales X es ciano, (R%),
es 5-trifluorometilo y R' y R? corresponden a una fila en

la Tabla A

Tabla 61

Compuestos de férmula I, en los cuales X es ciano, (R,
es 6-trifluorometilo y R' y R? corresponden a una fila en

la Tabla A
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Tabla 62

Compuestos de férmula I, en los cuales X es clano, (R*) 4
es 4,6-dimetilo y R' y R? corresponden a una fila en la

Tabla A

Tabla 63

Compuestos de férmula I, en los cuales X es ciano, (R%),
es 4-metoxi-6-metilo y R' y R? corresponden a una fila en

la Tabla A

Tabla 64

Compuestos de férmula I, en los cuales X es ciano, (RY).
es 4-fluoro-6-metilo y R' y R? corresponden a una fila en

la Tabla A

Tabla 65

Compuestos de formula I, en los cuales X es ciano, (R%),
es 4-metoxicarbonilo y R!' y R? corresponden a una fila en

la Tabla A



Tabla 66

Compuestos

es 4-ciano

Tabla 67

Compuestos

es 4-cloro

Tabla 68

Compuestos

es 5-cloro

Tabla 69

Compuestos

es 6-cloro

41

de férmula I, en los cuales X es ciano, (R¥)n

Yy R! v R? corresponden a una fila en la Tabla A

de fé6rmula I, en los cuales X es metoxi, (R%n

y R' v R? corresponden a una fila en la Tabla A

de férmula I, en los cuales X es metoxi, (R%),

y R' v R? corresponden a una fila en la Tabla A

de férmula I, en los cuales X es metoxi, (R*)n

y R! v R? corresponden a una fila en la Tabla A
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Tabla 70

Compuestos de férmula I, en los cuales X es metoxi, (R¥) n

es 3-fluoro y R' y R? corresponde a una fila en la Tabla A

Tabla 71 .
.

Compuestos de férmula I, en los cuales X es metoxi, (R%),
es 4-fluoro y R!' y R? corresponden a una fila en la Tabla

A

Tabla 72

Compuestos de férmula I, en los cuales X es metoxli, (R’)n
es 5-fluoro y R' y R? corresponden a una fila en la Tabla

A

Tabla 73

Compuestos de férmula I, en los cuales X es metoxi, {(R*)n
es 6-fluoro y R! vy R? corresponden a una fila en la Tabla

A
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Tabla 74

Compuestos de férmula I, en los cuales X es metoxi, (R¥) .
es 3-metilo y R! y R® corresponden a una fila en la Tabla

A

Tabla 75

Compuestos de férmula I, en los cuales X es metoxi, (R%).
es 4-metilo y R' y R? corresponden a una fila en la Tabla

A

Tabla 76

Compuestos de férmula I, en los cuales X es metoxi, (R¥)n
es 5-metilo y R! vy R? corresponden a una fila en la Tabla

A

Tabla 77

Compuestos de férmula I, en los cuales X es metoxi, {(R%),
es 6-metilo y R! y R? corresponden a una fila en la Tabla

A



Tabla 78

Compuestos de férmula I, en los cuales X es metoxi, (R3) n
es 4-metoxi y R!' y R? corresponden a una fila en la Tabla

A

Tabla 79

Compuestos de férmula I, en los cuales X es metoxi, (R%),
es 5-metoxi y R' y R? corresponden a una fila en la Tabla

A

Tabla 80

Compuestos de fé4rmula I, en los cuales X es metoxi, (R n
es 6-metoxi y R y R? corresponden a una fila en la Tabla

A
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Tabla 81

Compuestos de férmula I, en los cuales X es metoxi, (R%),
es 4-trifluorometilo y R' y R? corresponden a una fila en

la Tabla A

Tabla 82

Compuestos de f6rmula I, en los cuales X es metoxi, (R3)
es 5-trifluorometilo y R' y R? corresponden a una fila en

la Tabla A

Tabla 83

Compuestos de férmula I, en los cuales X es metoxi, (R%).
es 6-trifluorometilo y R!' y R? corresponden a una fila en

la Tabla A

Tabla B4

Compuestos de férmula I, en los cuales X es metoxi, (R%n

es 4,6-dimetilo y R' y R? corresponden a una fila en la

Tabla A
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Tabla 85

Compuestos de férmula I, en los cuales X es metoxi, (R%) n
es 4-metoxi-6-metilec y R! y R? corresponden a una fila en

la Tabla A

Tabla 86

Compuestos de férmula I, en los cuales X es metoxi, (R%),
es 4-fluoro-6-metilo y R!' y R? corresponden a una fila en

la Tabla A

Tabla 87

Compuestos de férmula I, en los cuales X es metoxi, (R%).
es 4-metoxicarbonilo y R! y R? corresponden a una fila en

la Tabla A

Tabla 88

Compuestos de férmula I, en los cunales X es metoxi, (R*) ,,

es 4-ciano y R' y R? corresponden a una fila en la Tabla A
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Tabla 89 Compuestos de férmula I, en los cuales X es
metil, (R%®), es 4-cloro y R' y R? corresponden a una fila

en la Tabla A

Tabla 90

Compuestos de férmula I, en los cuales X es metil, (R%),

es 5-cloro y R' y R? corresponden a una fila en la Tabla A

Tabla 91

Compuestos de férmula I, en los cuales X es metil, (RY),

es 6-cloro y R' y R? corresponden a una fila en la Tabla A

Tabla 92

Compuestos de férmula I, en los cuales X es metil, (R¥)n.
es 3-fluorc y R' y R® corresponden a una fila en la Tabla

A
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Tabla 93

Compuestos de férmula I, en los cuales X es metil, (R*)n
es 4-fluoro y R' y R? corresponden a una fila en la Tabla

A

Tabla 94

Compuestos de férmula I, en los cuales X es metil, (R?),
es 5-fluoro y R' y R? corresponden a una fila en la Tabla

A

Tabla 95

Compuestos de férmula I, en los cuales X es metil, (R%).
es 6-fluoro y R' y R® corresponden a una fila en la Tabla

A

Tabla 96

Compuestos de férmula I, en los cuales X es metil, (R%),
es 3-metilo y R' y R? corresponden a una fila en la Tabla

A



49

Tabla 97

Compuestos de férmula I, en los cuales X es metil, (R,
es 4-metilo y R' y R? corresponden a una fila en la Tabla

A

Tabla 98

Compuestos de férmula I, en los cuales X es metil, (R¥n
es 5-metilo y R' y R? corresponden a una fila en la Tabla

A

Tabla %9

Compuestos de férmula I, en los cuales X es metil, (R?),
es 6-metilo y R' y R? corresponden a una fila en la Tabla

A
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Tabla 100

Compuestos de férmula I, en los cuales X es metil, (R%),
es 4-metoxi y R! y R? corresponden a una fila en la Tabla

A

Tabla 101

Compuestos de férmula I, en los cuales X es metil, (R%),
es 5-metoxi y R! y R? corresponden a una fila en la Tabla

A

Tabla 102

Compuestos de férmula I, en los cuales X es metil, (R%},
es 6-metoxi y R' y R? corresponden a una fila en la Tabla

A

Tabla 103

Compuestos de férmula I, en los cuales X es metil, (R%),
es 4-trifluorometilo y R!' y R? corresponden a una fila en

la Tabla A



51

Tabla 104

Compuestos de f6érmula I, en los cuales X es metil, (R®)a
es 5-trifluorometilo y R y R® corresponden a una fila en

la Tabla A

Tabla 105

Compuestos de fédrmula I, en los cuales X es metil, {(R3)n
es 6-trifluorometilo y R' y R? corresponden a una fila en

la Tabla A

Tabla 106

Compuestos de férmula I, en los cuales X es metil, (R3),
es 4,6-dimetilo y R! y R? corresponden a una fila en la

Tabla A
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Tabla 107

Compuestos de férmula I, en los cuales X es metil, (R,
es 4-metoxi-6-metilo y R!' y R? corresponden a una fila en

la Tabla A

Tabla 108

Compuestos de férmula I, en los cuales X es metil, (R3)
es 4-fluoro-6-metilo y R' y R? corresponden a una fila en

la Tabla A

Tabla 109

Compuestos de férmula I, en los cuales X es metil, (R%.
es 4-metoxicarbonilo y R! y R? corresponden a una fila en

la Tabla A

Tabla 110

Compuestos de férmula I, en los cuales X es metil, (R)na

es 4-ciano y R' y R? corresponden a una fila en la Tabla A
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Tabla A
No R R?
A-1 H H
A-2 CH2CHj3 H
A-3 CH2CHa CH,
A-4 CH2CH3 CH2CHj
A-5 CHzCF3 H
A-6 CHZCF> CH,
A-7 CH,CFs CH2CHj;
A-8 CH;CH,CH; R
A-9 CH,CH2CH» CHs
A-10 CH2CH2CH;3 CH2CH3
A~-11 CH2CH;CH, H
A-12 CH,CH,CHa CHj
A-13 CH2CH2CH3 CH,CHj
A-14 CH2CH,CHj; CH2CH,CH»
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A-15 CH(CHa)2 H
A-16 CH (CHa) 2 CH,
A-17 CH (CH3) 2 CHzCH3
A-18 () CH(CHs)- CH:CH3 H
A-19 () CH(CHa)- CH,CHs CHj
A-20 () 01\{(6:113)- CH.CHj; CH:CH»
A-21 (S) CH(CHs)- CH,CH, H
A-22 (S) CH(CH3)- CH,CHs CH,
A-23 (S) CH(CHs)- CH,CHs CH,CHj
A-24 (R) CH(CHy) - CH,CH, H
A-25 (R) CH(CHa)- CH.CHs CH,
A-26 (R) CH({CHa)- CH.CHs CH,CH,
A-27 (X) CH({CH3)- CH(CHa); H
A-28 () CH(CHs)- CH(CHa): CHj
A-29 (¥} CH(CHs)- CH{CHs): CH2CHj
A-30 (S} CH(CHs)- CH(CH,). H
A-31 (S) CH(CHa)- CH(CHa)2 CH;
A-32 (S) CH(CH3)- CH{CHai): CH,CH,
A-33 (R) CH(CHa)- CH(CHa): H
A-34 (R) CH(CH3)- CH(CHa)z CH;
A-35 (R) CH(CHs)- CH(CHj)2 CH,CH;
A-36 (X} CH(CHs)- C(CH3)s H
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A-37 (£) CH(CH3)- C(CHy)s CHs
A-38 () CH(CH3)- C(CH3)» CH.CH;
A-39 (S) CH(CHa)- C(CHs)s H
A-40 (S) CH(CHs)- C(CHi)a CH;
A-41 (S) CH(CH3;)- C(CHa)s CH,CH,
A-42 (R) CH(CH3)- C(CHa)s H
~
A-43 (R} CH{CH3)- C(CHs)a CHi
A-44 (R) CH(CH3)- C(CHi)3s CH2CH;
A-45 () CH(CH;)- CF, H
A-46 (£) CH(CH3)- CF; CHj
A-47 () CH(CHj3)- CF3 CH2CH3
A-48 {S) CH(CH3)- CF3 H
A-49 {S) CH(CH3)- CF3 CHs
A-50 {S) CH(CH3)- CF; CH,CHa
A-51 (R) CH(CH3)- CF3 H
A-52 (R) CH(CH3)- CF3 CH;
A-53 (R) CH(CH3)- CF; CHzCHa
A-54 () CH(CHs3)- CCl; H
A-55 (£) CH(CHy)- CCl; CHs
A-56 (£) CH(CHa)- CCl, CHCH;
A-57 (S) CH(CH3)- CCls H
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A-58 (S) CH(CHa)- CCl, CH;
A-59 (S) CH(CHa)- CCls CH2CH3
A-60 (R) CH(CH3)- CClj H
A-61 (R) CE(CHs)~ CClj; CH;
A-62 {R) CH(CHa)- CCls CH2CHj
A-63 CH,C (CH3) =CH:2 H
A-64 CH;C(CH3)=CH2 CHj3
A-65 CH2C (CH3) =CH; CH2CH;3
A-66 ciclopentilo H
A-67 ciclopentilo CHs
A-68 ciclopentilo CH,CH;
A~-69 - (CH2) 2CH (CH3) (CH;) 2~

A-T70 CH2CF,CF3 H
A-71 CHzCF,CF3 CH;
A-72 CH,CF2CF, CH2CH3
A-73 CH2CF3;CF2CF, H
A-74 CH2CF2CF,CFy CHj
A-75 CHz2CF2CFzCF3 CH,CH3

Los compuestos I son adecuados como fungicidas. Ellos

tienen actividad importante contra un amplic espectro de

hongos

fitopatogénicos, en particular de

las clases
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Ascomicetes, Deuteromycetes, Phycomicetes Y
Basidiomicetes. Algunos de ellos actdian sistemdticamente
y pueden ser empleados en la proteccién de cultivos como

fungicidas de accién feoliar y del suelo.

Ellos son especialmenté importante para controlar un gran
numero de hongos sobre una variedad de plantas de cultivo
tales como trigo, centeno, cebada, avena, arroz, maiz,
pasto, bananas, algodén, soja, café caila de azdcar,
vifiedos, 'especies frutales, ornamentales Yy vegetales
tales como cocombro, habichuela, tomates, papas y

cucurbiticeas, y sobre las semillas de estas plantas.

Especialmente, ellas son adecuadas para controlar 1las

siguientes enfermedades de las plantas:

e Alternaria Species, Podosphaera specles, Sclerotinia
species, Physalospora canker sobre vegetales vy

fruta,

e Botrytis clnerea (moho gris) en fresas, vegetales,

ornamentales y vifiedo,

e Corynespora cassiicola sobre cocombro,
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Colletotrichum species sobre fruta y vegetales,
Diplocarpon rosae sobre rosas,

Elsinoe fawcetti y Diaporthe c¢itri sobre frutos

citricos,

Sphaeroteca speciés sobre cucurbitéceas, fresas Yy
~

rosas

Cercospora species scbre cacahuete, cafla de azGcar,

auberginas,
Erysiphe cichoracearum sobre cucurbitéceas

Leveillula tarurica sobre paprika, tomates y

auberginas,

Mycosphaerella species sobre manzanas y albaricoque

Japonés,

Gymnosporangium yamadae, Leptotthyrium pomi,
Podosphaera leucotricha y Gloedes pomigena sobre

manzanas,

Cladosporium carpophilum sobre peras y albaricoque

japonés,

Especies de fomopsis sobre peras,
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Especies de fitoftora sobre frutos clitricos, papas,
cebollas, especialmente fitoftora infestans sobre

papas y tomates,

Blumeria graminis. (mildew de polve) sobre cereales,

Especies fusarium vy verticilium sobre varias
\

plantas, »

Glomerela cingulata sobre tee,

Especies drechslera y bipolaris sobre cereales y

arroz,
Especies de micosfaerella sobre bananos y mani,
Plasmopara viticola sobre vides,

Especies de personospera sobre cebollas, espinacas y

crisantemo,

Faeoisariopsis vitis y sfaceloma ampelina sobre
frutos de uvas, seudocercosporella herpotricooides

sobre trigo y cebada,

Especies de seudoperonospora sobre ldpulo Yy

cohombro,



e Especies de puccinia y especies tifula sobre

cereales y césped,

e Piricularia oryzae sobre arroz, especies rhizoctonia

sobre algodén, arroz y césped,

e Stagonospora nodorum y septoria tritici sobre trigo,

e Uncinula necator sobre vides,
s Especies de ustilago sobre cereales y caila de

azicar, y

e Especies de venturia (costra) sobre manzanas Yy

peras.

Mis aln, los compuestos I son adecuados para controlar
hongos dafiinos tales como paecilomices variotii en 1la
proteccién de materiales (por ejemplo, madera, papel,
dispersiones de pintura, fibras y tejidos) y en 1la

proteccidédn de productos almacenados.

Los compuestos son aplicados al tratar los hongos, y las
plantas, semillas, materiales o el suelo a ser protegido

contra infeccién por hongos, con una cantidad
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fungicidamente activa de los ingredientes activos. La
aplicacién se puede efectuar tanto antes como después de
la infeccidén de los materiales, plantas o semillas por

los hongos.

En general, las composiciones fungicidas comprenden de
0,1 a 95, preferiblemente 0,5 a 90, % en peso de

ingrediente activo.

Cuando se utiliza en protecciétn de cultivos, los indices
de aplicacién van de 0,01 a 2,0 kg de ingrediente activo

por ha, dependiendo de la naturaleza del efecto deseado.

En el tratamiento de semillas, las cantidades de
ingrediente activo wvan de 0,001 a 0.1 g,
preferiblemente 0,01 a 0,05 g, son generalmente

requeridas por kilogramo de semilla.

Cuando se utilizan en la protecciétn de materiales o
productos almacenados, el Iindice de aplicacién de

ingrediente activo depende de la naturaleza del campo de
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aplicacién y del efecto deseado. Los indices de
aplicacién convencionalmente utilizados en la proteccidén
de materiales son, por ejemplo, 0,001 g a 2 kg,
preferiblemente 0,005 ¢ a 1 kg, de ingrediente activo

por metro cibico de material tratado.

~

Los compuestos I se pueden convertir en formulaciones
habituales, por ejemplo, soluciones, emulsiones,
suspensiones, polvos, talcos, pastas y granulos. La forma
de uso depende del propésito particular; en cualquier
caso, se debe garantizar una distribucién final vy

uniforme del compuesto de acuerdo con la invencién.

Las formulaciones se preparan de manera conocida, por
ejemplo, al extender el ingrediente activo con solvente
y/o portadores, si se desea utilizando emulsificadores y
dispersantes, también es posible utilizar otros solventes
organicos como solventes auxiliares si se utiliza agua
como diluyente 1los auxiliares que son adecuados son
esencialmente: solventes tales como aromdticas ({por
ejemplo xileno), aromdticos clorinados (por ejemplo

clorcbenzenos), parafinas (por ejemplo fracciones de
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aceite mineral), alcoholes (por ejemplo metanol,
butanol), cetonas (por ejemplo ciclohexanona), aminas
(por ejemplo etanolamina, dimetilformamida) y agua;
portadores tales como minerales naturales del suelo (por
ejemplo caolines, arcillas, talco, yeso) Yy minerales
sintéticos del suelo: (por ejemplo silice altamente
disperso, silicato)} emulsificadores no ibnicos ¥y
aniénicos (por ejemplo éteres de alcohol graso de
polioxietileno, alquilsulfonatos y arilsulfonatos) ¥y
dispersantes tales como licores de desperdicio de

lignina- sulfito y metilcelulosa.

Los tenso activos adecuados son metales alcalino, metales

alcalinotérreos Y sales de amonio de acido
lignosulfbénico, acido naftalenesulfénico, acido
fenolsulfénico, acido dibutilnaftalenesulfénico,

alquilaril-sulfonates, alquil sulfates, alquilsulfonatos,
sulfatos y acidos grasos de alcohol graso y sus sales de
metal alcalino y alcalinoterreo, sales de éter de glicol
alcohol graso sulfatado, condensados de naftaleno
sulfonatado y derivados de naftaleno o de
dcidonaftalenosulfénico con fenol o formaldehido,

polioxietileno octifenil é&ter, isococtilfenol etoxilado,



octilfenol, nonilfenol, alquilfenol poliglicol éteres,
tributilfenil poliglicol éferes, alcoholes de alquilaril
polieter, alcohol isotridecilo, alcohol graso
/condensados de oxido de etileno, aceite etoxilado de
castor, éteres de alquilo de polioxietileno,
polioxipropileno etoxilado, lauril alcohol @poliglicol

éter acetal, esteres: de sorbitol, licores de desperdicio

de lignina-sulfito y metilcelulosa.

Las sustancias que son adecuadas para la preparacién de
soluciones directamente pulverizables, emulsiones, pastas
o dispersiones en aceite son fracciones de aceite mineral
de punto de ebullicién medio a alto, tales como aceite de
kerosene o diesel, adicionalmente aceites de alquitrin de
hulla y aceites de origen vegetal o animal, hidrocarburos
alifaticos, ciclicos y aromaticos, por ejemplo benceno,
tolueno, xileno, parafina, tetrahidronaftaleno,
naftalenos alquilatados o sus derivados, metanol, etanol,
propanol, butanocl, cloroformo, tetracloruro de carbono,
ciclohexanol, ciclohexanona, clorobenzeno, isoforon;,
solventes fuertemente polares, por ejemplo,
dimetilformamida, dimetil sulféxido, N-metilpirrcolidona y

agua.
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Los polvos, materiales para esparcimiento y polvos se
pueden preparar al mezclar o moler concomitantemente las

sustancias activas con un portador sélido.

Los grénulos, por ejéhplo, granulos recubiertos, gréanulos
impregnados y granulcs homogéneos, se pueden preparar al
unir los ingredientes activos aportadores sélidos.
Ejemplos de portadores s6lidos son tierras minerales,
tales como silices, silica gel, silicatos, talco, kaolin,
arcilla de atapulgita, pledra caliza, cal, yeso, bolo,
loess, arcilla, dolomite, tierra de diatomaceas, sulfato
de calcio, sulfato de magnesio, oxido de magnesio,
materiales sintéticos del suelo, fertilizante, por
ejemplo, sulfato de amonio, fosfato de amonio, nitrato de
amonio, ureas, y productos de origen vegetal, tales como
harinas de cereal, harlnas de corteza de &arbol, harinas
de madera y harinas de cdéscara de nuez, polvos de

celulosa y otros portadores sdlidos.

En general, las formulaciones comprenden desde 0,01 a

95% en peso, preferiblemente desde 0,1 a 90% en peso,
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del ingrediente activo. Los ingredientes activos son

empleados en una pureza que va desde 90% a 100%,

preferiblemente 95% a 100% (de acuerdo al espectro

RMN) .

Las siguientes son formulaciones de ejemplos:

I.

II.

5 partes en peso de un compuesto de acuerdo con
la invencién son mezcladas intimamente con 95
partes en peso de un caolin finamente dividido.
Esto da un polvo que comprende 5% en peso del

ingrediente activo.

30 partes en peso de un compuesto de acuerdo con
la invencidén son mezcladas intimamente con una
mezcla de 92 partes en peso de silica gel
pulverulenta y 8 partes en peso de aceite de
parafina que ha sido pulverizado sobre la
superficie de esta silica gel. Esto da una

formulacién del ingrediente activo con buenas
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IV.
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propiedades de adhesién (comprende 23% en peso

del ingredienté activo).

10 partes en peso de un compuesto de acuerdo con
la invencién 'son disueltas en una mezcla
compuesta de\96 partes en peso xileno, 6 partes
en peso de aducto de 8 a 10 moles de oxido de
etileno y 1 mol de N-monoetanolamida de 4acido
oleico, 2 partes en peso de
dodecilbenzenesulfonato de calcio y 2 partes en
peso de aducto de 40 mol de oxido de etileno y 1

mol de aceite de castor (comprende 9% en peso del

ingrediente activo).

20 partes en peso de un compuesto de acuerdo con
la invencién se disuelven en una mezcla compuesta
de 60 partes en peso de ciclohexanona, 30 partes
en peso de isobutanol, 5 partes en peso del
aducto de 7 molde oxido de etileno y 1 mol
isooctilfenol y 5 partes en peso del aducto de 40

moles de oxido de etileno y 1 mol de aceite de
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castor (comprende 16% en peso del ingrediente

activo)}.

80 partes en peso de un compuesto de acuerdo con
la invencién se mezclan completamente con 3
partes en ~péso de disobutilnafthaleno-alfa-
sulfonato de sodio, 10 partes en peso de la sal
de sodio de un &cidolignosulfénico de desperdicio
de sulfito y 7 partes en peso de silica gel
pulverulenta, y la mezcla se muele en un molino
de martillo {comprende 80% en peso del

ingrediente activo).

90 partes en peso de-a compuesto de acuerdo con
la invencién se mezclan con 10 partes en peso de
N-metil-a-pirrolidona, que da una solucién que es
adecuada para usar en la forma de micro gotas
(comprende 90% en peso de del ingrediente

activo).
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VII. 20 partes en peso de un compuesto de acuerdo con
la invencién se disuelven en una mezcla compuesta
de 40 partes en peso de ciclohexanona, 30 partes
en peso de iscbutanol, 20 partes en peso del
aducto de 7 moles de oxido de etileno y 1 mol de
isooctilfenol i 10 partes en peso del aducto de
40 mol oxido® de etileno y 1 mol de aceite de
castor. Vertiendo la solucién en 100.000 partes
en peso de agua y distribuyendo finamente alli da
una dispersién acuosa que comprende 0,02% en peso

del ingrediente activo.

VIII. 20 partes en peso de un compuesto de acuerdo
con la invencidén se mezclan completamente con 3
partes en peso de diisobutilnaftaleno-a-sulfonato
de sodio, 17 partes en peso de la sal de sodio de
un &4cido lignosulfénico de wun licor de
desperdicio de sulfito y 60 partes en peso de
silica gel pulverulenta, y la mezcla se muele en
un molino de martillo. Distribuyendo finamente la
mezcla en 20,000 partes en peso de agua da una
mezcla de pulverizado que comprende 0,1% en peso

del ingrediente activo.
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Los ingredientes activos se pueden utilizar como tales,
en la forma de sus formulaciones o las formas de uso
preparadas de estos, por ejemplo, en la forma de
soluciones directamente pulverizables, polvos,
suspensiones, o dispersiones, emulsiones, dispersiones de
aceite, pastas, pol;os, materiales para pulverizar, o
granulos, por medio de rociantes, atomizantes,
pulverizantes, dispersandolos o vertiéndolos. Las formas
de uso dependen completamente de los propésito
spretendidos; en cualquier caso, se pretende garantizar

la distribuciétn mds fina posible del ingrediente activo

de acuerdo con la invencién.

Las formas de uso acuosas se pueden preparar de
concentrados de emulsién, pastas o polvos humectables
(polves rociables, dispersiones de aceite} al agregar
agua. Para preparar emulsiones como pastas o dispersiones
de aceite, las sustancias como tales o0 disueltas en un
aceite o solvente, se pueden homogenizar en agua por
nedio de humectantes, sustancias inductoras de

pegajosidad, dispersantes o emulsificadores y, si es
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apropiado, solvente o aceite, y tales concentrados son

adecuados para disolucibén con agua.

Las concentraciones de ingrediente activo en los
productos listos para 'usar se pueden variar dentro de

rangos sustanciales..En general, ellos va de 0,0001 a

10%, preferiblemente de 0,01 a 1%.

Los ingredientes activos también se pueden utilizar
exitosamente en los procesos de volumen ultra bajo (UVL),
es posible aplicar formulaciones que comprenden mé&s del
958 en peso de ingrediente activo, o alin el ingrediente

activo sin aditivos.

Varios tipos de aceites, herbicidas, fungicidas, otros
pesticidas, o bactericidas se pueden agregar a los
ingredientes actives, si es apropiade también solo
inmediatamente antes del uso {(mezcla en el tanque). Estos
agentes se pueden mezclar con los agentes de acuerdo con
la invencién en una proporcién en peso de 1: 10 -a 10:

1.

&
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En la forma de uso como fungicidas, las composiciones de
acuerdo con la invenciédn también pueden estar presentes
junto con otros ingredientes activos, por ejemplo,
herbicidas, insecticidas, reguladores del crecimiento,
fungicidas o u otros con fertilizantes. La mezcla de los
compuestos I o las c;ﬁposiciones que los comprenden en la
forma de uso como fungicidas c¢on otros fungicidas

frecuentemente da como resultado un espectro de accién

fungicida mas amplio.

La siguiente lista de fungicidas, junto con los cuales
los compuestos de acuerdo con la invencidn se pueden
utilizar, pretende ilustrar las posibles combinaciones,

pero no imponer ninguna limitacién:

Azufre, ditiocarbamatos y sus derivados, tales como
hierro (III) dimetilditiocarbamato, dimetilditiocarbamato
de zing, etilenebisditiocarbamato de zinc,

etilenebisditiocarbamato de manganeso,
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etilenodiaminobisditiocarbamato de zinc manganeso,
disulfuro tetrametiltiuram, complejo de amonio de
zinc (N, N-etilenebisditiocarbamato), complejo de amonio de
zinc (N,N'-propilenebisditiocarbanato), zinc (N,N'-
propilenebis- ditiocarbamato), N,N'-pelipropilenebis
(tiocarbamoil) disulfq%o; nitro derivados, tales como
dinitro (l-metilheptil) fenilo crotonato, 2-sec-butil-
4, 6-dinitrofenilo 3,3-dimetilacrilato, 2-sec-butil-4,6-
dinitrofenilisopropilo carbonato, diisopropilo 5-nitro-

isoftalato; sustancias heterociclicas, tales como 2-

heptadecil-2-imidazolino acetato, 2,4-dicloro-6-(o-
cloroanilino)-s—-triazina, 0,0~dietil
ftalimidofosfonotioato, 5-amino-1-[bis (dimetilamino)
fosfinil]-3-fenilo-1,2,4-triazol, 2,3-diciano-1, 4-

ditioantraquinona, 2-tio-1,3-ditiolo[4, 5-blquinoxalino,
metilo 1- (butilcarbamoil)-2-benzimidazolcarbamato, 2-
metoxicarboniloaminobenzimidazol, 2-(2-furil)
benzimidazol, 2-(4-tiazolil)benzimidazol, N-(1,1,2,2-
tetracloroetiltio) tetrahidroftalimida, N-
triclorometiltiotetrahidroftalimida, N-
triclorometiltioftalimida, adcido S5-cloro-2-ciano-4-p-
tolil-imidazol~1l~sulfonico dimetilamida, N-
diclorofluorometiltio-N’,N’-dimetil-N-fenilosulfo-

diamida, 5-etoxi-3-triclorometil-1,2,3-tiadiazol, 2-
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tiocianatometiltiobenzotiazol, 1,4-dicloro-2, 5-
dimetoxibenceno, 4~ (2-clorofenilohidrazono)-3-metil-5-
isoxazolona, piridine-2-tiol 1l-oxida, 8-hidroxiquinolino
o su sal de cobre, 2,3-dihidro-5-carboxanilido-6-metil-1,
4-oxatiino, 2,3-dihidro~5-carboxanilido-6-metil-1, 4-
oxatiino 4,4-dioxida; 2-metil-5, 6-dihidro-4H-piran-3-
carboxanilida, 2-metilfuran-3-carboxanilida, 2,5~
dimetilfuran-3-carboxanilida, 2-cloro-N- (4’ -cloro-
bifenilo-2-il)-nicotinamida, 2,4,5-trimetilfuran-3-
carboxanilida, N-ciclohexil-2, 5-dimetil furan-3-
carboxamida, N-ciclohexil-N-metox1-2, 5-dimetilfuran-3-
carboxamida, 2-metilbenzanilida, 2-yodobenzanilida, N-
formil-N-morfolino-2,2,2-tricloroetil acetal, piperazin-
1,4-diilbis-1-(2,2,2-tricloro-etil) formamida, 1-(3,4-
dicloroanilino)-1-formilamino-2,2,2-tricloroetano; 2,6-
dimetil-N-tridecilmorfolino o sus sales, 2,6-dimetil-N-
ciciododecilmorfolino o sus sales, N-[3-{p-tert-
butilfenilo)-2-metilpropil]-cis-2, 6—~dimetil-morfolino, N-
3-[ (p-tert-butilfenilo)-2-metilpropil]-piperidino, 1-[2-
(2,4-diclorofenilo)-4—etil]—1,3—dioxolan-2;il—etil-1H-

1l,2,4~-triazol, 1-[2-(2,4-diclorofenilo)-4-N-proplil-1l, 3-
dioxolan-2-il-etil)-1B-1,2,4-triazol, N-{N-propil)-N-(2,
4, 6-triclorofenoxietil)-N"-imidazolil-urea, 1-(4-

clorofenoxi) -3, 3-dimetil-1-(1H-1,2,4-triazol-1-il) -2-
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butanona, 1-(4-clorofenoxi)-3,3-dimetil-1-(1H-1, 2,4~
triazel-1-il)}-2-butanol, (2RS, 3RS) -1-[3-{(2-clorofenilo) -
2-(4-fluorofenilo)-oxiran-2-ilmetil)-1H-1,2,4-triazol,

o~ (2-clorofenilo)-a~ (4-clorofenilo)-5~pirimidinemetanol,
5-butil-2-dimetilamino-4-hidroxi-6-metilpirimidina,

bis (p-clorofenilo)-3-piridinemetanol, 1,2-bis(3-etoxicar-
bonilo—z-tioureido)béhceno, 1,2-bis (3-metoxicarbonilo-2-
tioureido)benceno, estrobilurinas tales como
azoxistrobina, cresoxim metil, metil-e-metoxiimino-[a-{2-
fenoxifenil)-acetamida, metilo E-metoxiimino-[a-(2, 5~
dimetilfenoxi)-o-tolil)acetamida, picoxistrobin,
piraclostrobin, trifloxistrobin, anilinopirimidinas tales
como N-(4,6-dimetilpirimidin~2-il)anilina, N- 4-metil-6-
(1-propinilo) pirimidin-2-il-aniline, N-[4-metil-6-
ciclopropilpirimidin-2-ill-anilina, fenilpirroles tales
COmo 4-(2,2-difluoro-1, 3-benzodioxol-4-il)pirrol-3-
carbonitrilo, cinnamamidas tales como 3-(4-clorofenilo)-
3-{3,4-dimetoxifenil)acriloilmorfelino, 3-(4-
fluorcfenilo)}-3-(3,4-di-metoxi-fenilo} acriloilmorfoline,
Y una variedad de fungicidas tales como acetato de
dodecilguanidina, 3-3-(3,5-dimetil-2-oxiciclohexil)-2-
hidroxietil glutarimida, hexaclorobenceno, metilo N-(2, 6~

dimetilfenilo) -N-(2-furoil)-DL-alaninato, DL-N- ({2, 6-
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dimetilfenilo)-N-(2’-metoxiacetil)-alanina metil ester,
N-(2, 6-dimetilfenilo)-N-cloroacetil-D,L-2-amino-

butirolactona, DL-N- (2, 6~dimetilfenilo)-N- (fenilacetil)
alanino metil ester, 5-metil-5-vinilo-3-(3, 5~
diclorofenilo)-2,4-dioxo-1, 3-oxazolidino, 3-[3,5-

diclorofenilo (5-metil-5-metoximetil]-1,3-oxazolidin-2,4-

diona, » 3-(3,5~-diclorofenil)-1-
isopropilcarbamoilhidantoin, N-(3, 5-diclorofenil) -1, 2-
dimetilciclopropano-1, 2-dicarboximida, 2-ciano-[N-

{(etilaminocarbonilo)-2-metoximino]acetamida, 3,5-dicloro-
N-(3-cloro=-l-etil-l~-metil-2-oxo-propil)-4-metil-

benzamida, 1-{3-bromo-6-metoxji-2-metil-fenilo}-1-(2, 3,4-
trimetoxi-6-metil-fenilo)-metanona, 1-[2-(2,4~-di-cloro-
fenilo)pentil)-1H-1,2,4-triazeol, 2,4-difluoro-a-(1H-1,2,
4-triazolil-l-metil)benzhidril alcohol, N-(3-cloro-2,6-
dinitro-4-trifluorometilfenilo)-5-trifluorometil-3-cloro-
2-aminopiridina, 1-({bis(4-fluorofenilo)metil-silil)

metil)-1H-1,2,4-triazol.



77

Ejemplos de Sintesis

Con la debida modificacién de los compuestos de partida,
los protocolos mostrados en los ejemplos de sintesis
adelante fueron utilizados para obtener compuestos I
adicionales. Los compuéstos resultantes I, junto con los

datos fisicos son listados en la tabla I que sigue.
Ejemplo I
Preparacién de dietil (2-fluoro-6-metilfenil)-malonato.

Se agregdé dietilmalonato (0.49 moles) a una mezcla de
hidruro de sodio (0,51 mol) y 1,4-dioxano (140 ml) a 60°
C durante dos horas. La mezcla se agité durante 10
minutos a 60° C y se agregd bromuro de cobre (I) (0,05
mol). Después de 15 minutos, se agregé a una solucibédn de
2-bromo-3-fluorotolueno (0,25 mol) en 10 ml de 1,4-
dioxano. La mezcla de reaccién se mantuvo a 100° C
durante aproximadamente 15 horas y después se enfrié
hasta aproximadamente 15° C 35 ml de &cido clorhidrico 12
N se agregb., El precipitado se filtrd, el filtrado se

extrajo con dietiléter. La fase organica se separd, se



78

secd y se filtrd. E1l filtrado se evaporé para producir 42

g del compuesto del titulo.
Ejemplo 2

Preparacién de 5,7-dihidroxi-6-(2-fluoro-6-metilfenil)-

[1,2,4)}-triazolo-[1, S-alpirimidina

Una mezcla de 3-amino-1,2,4~triazol (14 g), tietil (2-
fluorc-6-metilfenmil)-malonato (0,17 mol, Ej. 1) y
tributilamina (50 ml) se calienta a 180° C durante 6
horas; después de enfriar a 70° C una soluciédn de 21 g de
hidréxido de sodio en 200 ml de agua se agregd y la
mezcla de reaccidn se agitéd durante 30 minutos. La fase
organica se separdé y la fase acuosa se extrajo con
dietiéter. La fase acuosa se acidificé con A&cido
clorhidrico concentrado. El precipitado se recolectd por
filtracién y se secd para producir 41 g del compuesto del

titulo.
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Ejemplo 3

Preparacién de 5,7-dicloro-6-{2-fluoro-6-metilfenil) -

[1,2,4]-triazolo-[1,5-alpirimidina

Una mezcla del compuesto en el ejemplo 2 (30 g) de
oxicloruro de fésforo (50 ml) se refluyd durante 8 horas.
El oxicloruro de fésforo fue parcialmente destilado. El
residuo se virti6é en una mezcla de diclorometano y agua.
La capa organica se separd, se secd y se filtrbé. E1
filtrado se concentrd in vacuo para producir 27 g del

compuesto del titulo de un p.f. de 130° C.

Ejemplo 4

Preparacién de 5-cloro-6-{2-fluoro-6-metilfenil)-7-

isopropilamino-([1,2,4]-triazolo(l, 5~a]lpirimidina [I-8]

Una mezcla de isopropilamina (1,5 mmol), trietilamina
(1,5 mmol) y diclorometano (10 ml) se agregd a una
solucién de 1,5 mmol del producto del ejemplo 3 en 20 ml
de diclorometano bajo agitacién. La mezcla de reaccién se

agitd durante aproximadamente 16 horas a aproximadamente
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20 a 25° € y subsecuentemente 3e 1lavé con &cido
clorhidrico al 5%. La capa orgdnica se separ6. Se sec, ¥y
se filtré. El1 filtrado se evapord y el residuo se
cromatografié para producir 0,46 g del compuesto del

titulo de p.f. 128° C.

Ejemplo 5

Preparacién de 5-ciano-6-(2-fluoro-6-metilfenil)-7-(4-
metilpiperidin-1-il)-[1,2,4]-triazolo[l,5-alpirimidina

(I—-49]

Una mezcla de 0,1 mol de uu compuesto I-9 y cianuro de t
etrametilamonio (0,25 mol) en 750 ml de dimetilformamida
(DMF) se agitdé durante 16 horas a aproximadamente 20 a
25° C. a esta mezcla se agregd agua y metil-terc-
butiléter (MTBE), la fase orgdnica se separ6, se lavd con
agua, se secd y se filtrdé. El filtrado se evapord y el
residuo se cromatografldé para producir 6,51 g del

compuesto del titulo de p.f. 211° C.
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Ejemplo 6

Preparacién de 5-metoxi-6-(2-fluoro-6-metilfenil)-7-(4-
metilpiperidin-1-il)-[1,2,4]-triazolo[l,5-alpirimidina
[I-59]

Después de haber agfégado una solucién de metanolato de
sodio (30%, 71,5 mmol) a una solucién de 65 mmol del
compuesto I-9 en 400 ml de metanol seco se agregd esta
mezcla que fue agitada durante aproximadamente 16 horas a
aproximadamente 20 a 25° C. el metanol se evapord y el
residuo se disolvié en diclorometano. La fase organica se
lavé con aqua, se secd y se filtr6. E1 filtrado se
evapord y el residuo se cromatografié para producir 4,32

g del compuesto del titulo de p.f. 142° C.

Tabla I
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No. R R* (R%)n cl Datos fisicos
{p.f.[(°C]; 'H-RMN &
[ppm})
I-1 CH.C (CH3) =CH; CH2CH3 4,6-(CH3), cl 131
I-2 = (CHz) eCH (CHs) (CHz) 2= 4,6-(CH3)2 Ccl 138
1-3 CH,C (CH;3) =CH, CH,CH, 4-0CH;-6-CHj cl — 74
I-4 (+) CH (CH3) —CH (CHs) 3 H 4-0CHy-6~-CHj cl 163
1-5 CH,CF; H 4-0CH;-6-CHs cl 191
I-6 H H 6-F cl 250
1-7 CH,C (CH3) =CH, CH,CHs 6~F cl 124
1-8 CH(CHa) 2 H 6-F cl 128
I-9 - {CHz) .CH(CHs) (CHp) 2~ 6-F 6-F 142
I-10 ciclopentilo H 6-F Cl 159

165
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I-11 CH2CH3 CH2CHs 6-F Cl 147
I-12 CH,CH,CHa CH2CH2CH3 6-F Cl 124
I-13 CH(CHa) 2 CH; 6-F Cl 159
I-14 (1) CH (CH3) ~CH2CH3 H 6-F Cl 115
I-15 (S) CH (CHa) -CH2CHs H 6-F Cl 123
I-16 (R) CH (CHa) ~CH,CHa H 6-F Cl 129
I-17 (+) CH(CHj3) —-CH (CH3) 2 H G;F Cl A‘) 133 / B) 138
I-18 (S) CH (CH3) -CH(CHa) 2 H 6-F Cl A) 120 / B) 130
I-19 (R) CH (CHa) -CH (CHa) 2 H 6-F Cl A) 119 / B) 131
I-20 (+) CH(CHa) -CH(CHa) a2 H 6-F Cl A) 148 / B) 174
I-21 (S) CH (CH3) —CH (CH3) 3 H 6-F Cl A) 160 / B) 203
I-22 (R) CH(CHa) -CH (CH3) 3 H 6-F Cl A) 159 / B) 203
I-23 () CH(CH3)-CF3 H 6-F cl A) 149 / B) 56
I-24 (5) CH(CH3)-CFs H 6-F Cl A) 166 / B) 70

166
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I-25 (R) CH(CHj)-CF3 H 6-F Cl A) 167 / B) 70
I-26 CH,CF3 H 6~-F Cl 173
1-27 H H 4-F Cl 281
I-28 CH,C (CH3) =CH. CHaCHj; 4-F cl 115
I-29 CH (CHa) 2 H 4-F Cl 94
I-30 - (CH) ;.CH (CH3) (CH2) 2~ 4-F cl 168
I-31 ciclopentilo CH,CH, 4-F cl ) 141
I-32 CH,CH» CH,CH,CH, 4-F cl 156
I-33 CH2CH,CH, CH2CH2CH3 4-F cl 121
I-34 CH (CHai) 2 CH, 4-F cl 153
I-35 (1) CH (CH3) -CH,CH3; H 4-F Cl 118
I-36 (S) CH (CHjy) ~CH,CH3 H 4-F Cl 125
I-37 (R) CH {CH,) ~CH2CHs H 4-F Ccl 126
I-38 (+) CH(CH3) -CHa) 2 H 4-F Cl 132

163
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I-39 (S) CH(CHj) —CH3) 2 4-F Cl 124
I-40 (R) CH(CH3) -CHa) 2 4-F Cl 124
I-41 () CH(CHjy) —CHa) 3 4-F cl 162
I1-42 (S) CH(CH3) -CHa) 3 4-F Cl 156
I-43 (R)CH(CH3) -CH3) 3 4-F Cl 156
I-44 (+) CH(CH3)CFs 4-F Cl 163
I-45 (S) CH(CH3)CF3 4-F Cl 145
I-46 (R) CH(CH3)CF, 4-F Cl 145
I-47 CH,CF3 4-F Cl 167
I-48 CH.CF3 4-F-6-CHs Cl 220
I-49 = (CHz) 2CH (CHj) (CHz) 2~ 6-F CN 211
I-50 = {CHy) 2CH (CHa) (CHz) 2— 6-F OCHjs 142
I-51 = (CHz) 2CH(CHs) (CHz) 2~ 6-F CH, 145
I-52 Ciclopentilo 4, 6~ (CHs) 2 Cl 200

|63
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I-53 CH2CH3 CH.CHj, 4,6-(CH3)2 cl 105
I-54 CH,CH,CHj; CH2CH2CH3 4,6~ (CHs) 2 Ccl 99
I-55 (+) CH(CHj;)~CH2CHa H 4,6-(CH3) 2 Cl 191
I-56 (S) CH(CHj3) —CH;CH3 H 4,6-(CHa)2 Ccl 184
I-57 (R) CH (CHs) —CH2CH3 H 4,6-(CH3)2 Cl 184
I-58 () CH(CHs)-CH(CHs)2 H 4,6~ (CH3)2 cl 107
I-59 (S) CH{CHj3)-CH(CH3) 2 H 4, 6- (CHs) 2 Cl 87
I-60 (R) CH(CH3)-CH(CHa) 2 H 4,6~ (CHj) 2 Cl 87
I-61 () CH{CHj3)-CH{CHj3)s H 4, 6-(CHj)2 Ccl 79
I-62 (S) CH(CH3)-CH(CHj)2 H 4,6-(CHi)2 cl 81
I-63 (R) CH(CH3)-CH(CH3)3 H 4, 6~ (CH3) 2 Cl 81
I-64 CH2C (CH3) 2 CH2CHs 4-Cl Ccl 137
I-65 CH (CH3) 2 H 4-Cl Ccl 136
I-66 - (CHa) 2CH (CH3) (CHg) 2~ 4-Cl cl 173

l6g
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I-67 ciclopentilo H 4-Cl cl 147
I-68 CH,CH, CH2CH; 4-Cl Cl 167
I-69 CH2CH2CHj CH2CH,CH3 4-C1 Cl 149
I-70 CH (CHa) 2 CHs 4-Cl cl 159
I-71 (1) CH(CHj3)-CH(CH3)3s H 4-Cl Cl 128
I-72 (S) CH(CHj3)-CH(CH3)3s H 4-Cl1 Cl 114
I1-73 (R) CH(CH;)-CH(CHj)a H 4-Cl Ccl 114
I-74 (1) CH(CH3) -CH (CHa) 2 H 4-Cl1 Cl 116
I1-75 (S)CH(CH3a) -CH (CHs) 2 H 4-C1 Ccl 130
I-76 (R) CH (CHa) ~CH (CH3) 2 H 4-Cl Cl 130
I-717 () CH (CH3) —CH (CHa) 3 H 4-Cl Cl 159
I-78 (S)CH(CH3) —-CH(CH3) 3 H 4-Cl Cl 159
1-79 (R) CH (CHa) —CH (CHa) 3 H 4-Cl cl 159
1-80 (1) CH (CH3) -CFs H 4-Cl1 Cl 184

3o



1-81 (S) CH (CH3) ~CF3 H 4-Cl Cl 143
1-82 (R) CH (CH3) -CF3 B 4-Cl Cl 143
I-83 CHzCH, H 4-Cl Cl 206
1-84 CH,C (CHa) =CHa CH2CH; 4-CH; cl 158
I-85 CH (CHs) 2 H 4-CH; cl 145
1-86 CHzCH, CH,CH3 4-CHj cl |, 141
1-87 (+) CH (CH3) ~CH,CHs H 4-CHj Cl 122
I-88 (S) CH(CH;3) -CH(CH3) 3 H 4-CHs cl 108
1-89 (R)CH(CH3) -CH(CHs) 3 H 4-CHs cl1 108

1-90 ~ (CHz) 2CH (CHa) (CHz) 2~ 4-COOH, cl 8,45(s);

8.05(s);7,95(d);
7,25(d);
4,0(s)73,85(d);3,45(d)2,

7(t);

2,65(t):2,25(s);1,55(m);
1,25(m);0,9(d)

(3



89
I1-91 (R) CH(CH,)-CH({CHs)2 H 4-COOH, Ccl [8,35(s); 8,1(S); 8,0(d);
7,35(d);6,2(m);3,95(s)3,
1(m); 2,25(s);
1,55(sept); 1,2(4d);
0,95(d); 0,9(d)
I-92 H 4-COOH3 Cl [8,4(s); 8,15(s); 8,0(d);
(S) CH(CHs)-CF; 7,35(m); 5,7(m); 4,6(m);
3,95(s); 2,3(s);
2,25(s); 1.4(d);1,3(d)
I-93 CH,CF,CF3 H 6-F cl |, 162
I-94 CH,CF2CF2CF> B 6-F c1 } 165
I-95 CH,CF,CF3 H 4-F Cl 176
I-96 CH,CF,CF,CF3 H 4-F cl 138
1-97° CHzCF;CF3 H 4-C1 Cl 164
1-98 CH,CF,CF,CF3 H 4-F cl 126
I-99 H H 4-F cl 176

En algunos casos de grupos quirales R; debido a la rotacién impedida del grupo fenilo

existe dos diasteredmeros A) y Blque pueden diferir en sus propiedades fisicas.

l1az



Ejemplos de accién contra hongos dafiinos

La accién fungicida de 'los compuestos de la férmula I se

demostrd mediante los siguientes experimentos:

Los compuestos activos, separadamente o Jjuntos, fueron
formulados como una emulsién al 10% en una mezcla de 70%
en peso de ciclohexanona, 20% en peso de Nekanil® LN
{Lutensol® AP6, agente humectante que tiene accién
emulsificante y dispersante basado en alquilfenoles
etoxilados y 10% en peso de Wettol® EM (emulsificador no
idénico basado en aceite de castor etoxilado) y dilluido

con agua a la concentraclédn deseada.

El Compuesto A conocido de la WO-A-98/46608 (No. 9)

sirvié como compuesto activo comparativo
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Ensayo de comparacién'l - Control fungicida de aflublo

temprano en tomates (Alternaria Solani)

Plantulas ij6évenes de plantas de tomate de la variedad
“Grosse Fleischtomate St. Pierre” crecieron en materas
hasta la- etapa de 2 a 4 hojas. Estas plantas fueron
rociadas para escurrir con una suspensién acuosa, que
contiene la concentracién del ingrediente activo
mencionado en la tabla de adelante, preparada de una
solucién de almacenamiento que contlene 10% del
ingrediente activo, 85% de ciclohexanona y 5% de
emulsificador. Al sigulente dia, las plantas tratadas
fueron inoculadas con una suspensién acuosa de Alternaria
Solana que contiene 0,2 x 10° esporas por ml. Luego las
plantas den ensayo fueron transferidas inmediatamente a
una camara himeda. Después de 6 dias con de 20 a 23° C y

una humedad relativa cercana al 100%, la extensién del



ataque fungoso sobre las hojas fue visualmente evaluada

como un porcentaje del &rea enferma de la hoja.

En este texto, las plantas que han sido tratadas con 63
ppm de los compuestos I-23 y I-24, respectivamente,
mostraron una infecciéh de no mids del 3%, mientras que
las plantas tratadas con 63 ppm del compuesto A de

comparacién fueron efectuadas con el 15%, y las plantas

no tratadas fueron infectadas con el 90%.

Ensayo de comparacién 2, control fungicida de Midew
polvoroso sobre trigo causado por Blumeria graminis £.

sp. Tritici

Las primeras hojas completamente desarrolladas del trigo
crecido en la matera de la variedad “Kanzler” se rociaron
para escurrir con una suspensidén acuosa, que contiene la
concentracién del ingrediente activoe o su mezcla
mencionada en la tabla de adelante, preparada de una
solucién de almacenamiento que contiene 10% del

ingrediente activo, 85% de ciclohexanona y 5% de



emulsificador. Al siguiente dia, las plantas tratadas
fueron inoculadas con esporas de Blumeria graminis f. sp.
Tritici al agitar plantas de almacenamiento fuertemente
infectadas sobre las materas tratadas. Después de cultivo
en el invernadero durante 7 dias a 22-26° C y una humedad
relativa entre el 60 y el 90% la extensidn del ataque
fungoso sobre las “hojas se evalué visualmente como

porcentaje del area enferma de la hoja.

En este ensayo, las plantas que habian sido tratadas con
63 ppm del compuesto 1-23 y 1-24, respectivamente,
mostraron una infeccién de no més del 3%, mientras que
las mismas plantas tratadas con 63 ppm del compuesto A de
comparaciédn fueron infectadas por un 30%, y las plantas

no tratadas se infectaron con un 85%.

Ensayo de comparacién 3 - control fungicida mildew bajo

de uva (Plasmopara viticola)

Cortes de uva del cultivo “Miller-Thurgau” crecieron en

materas hasta la etapa de 4 a 5 hojas. Estas plantas



fueron rociadas para escurrir con una suspensibn acuosa,
que contenia la concentracién del ingrediente activo o su
mezcla mencionada en la tabla de adelante, preparada de
una solucién de almacenamiento que contiene 10% del
ingrediente activo, B85% de <ciclohexanona y 5% de
emulsificador. Las pléntas se les permitié secarse al
aire. Al siguiente “dia ellas se 1lnocularon con una
suspensién acuosa de esporas de Plasmopara viticola al
rociar estas por el lado de las hojas mas bajas. Luego
las plantas de ensayo fueron transferidas inmediatamente
durante 24 h a una camara himeda con 22-24° C y una
humedad relativa cercana al 100%. Durante un periodo de
cinco dias, el cultivo siguié en un invernadero a 20 -
25° C y la humedad relativa aproximadamente 50-80%. Para
estimular el surgimiento de los sintomas de la
enfermedad, las plantas fueron transferidas a una cémara
himeda de nuevo durante 24 horas. Luego la extensidn del
ataque fungicida sobre la superficie de las hojas
inferiores fue visualmente evaluada como un porcentaje

del 4rea enferma de la hoja.

En este ensayo, las plantas que hablan sido tratadas con

250 ppm de los compuestos 1-23 y 1-24, respectivamente
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mostraron una infeccién de no mas del 7%, mientras que
las plantas tratadas con 250 ppm del compuesto A de
comparacién, y las plantas no tratadas fueron infectadas

con el B80%.

Ejemplo de Uso 1 - control fungicida de afiublo temprano

en tomates (Alternaria solani)

El ensayo se condujo como se describidé en el ensayo de

comparacién 1.

En este ensayo, las plantas que habian sido tratadas con
250 ppm de los compuestos I - 7,I - 9, I - 10, I - 28, 1
- 30, I - 35, I -38, I -41, I - 44, I - 66, y I - 83,
respectivamente, no mostraron infecciédn, mientras que las

plantas no tratadas se infectaron hasta un 90%.

Ejemplo de uso 2 - Control fungicida de mildew polvoroso

sobre trigo causado por Blumeria graminis f. sp. Tritici
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El ensayo fue conducido como se describié en el ensayo de

comparacién 2

En este ensayo, las plantas que habian sido tratadas con
250 ppm de los compuestos I - 14, I - 28, I - 30, I - 35,
I - 38, I - 41, I ~ 44, respectivamente, mostraron una

infeccién de no mas del 5%, mientras que las plantas no

tratadas fueron infectadas con un 85%.

Ejemplo de uso 3 - Control de fungicida de mildew bajo de

uva (Plasmopara viticola)

Las hojas de las vides en matera de la variedad Milller
Thurgau” se rociaron con licores acuosos hechos de la
soluci6én de almacenamiento que consiste de 10% de
ingrediente activo, 85% de ciclohexanona y 5% de
emulsificador. Para evaluar la duracién de la accién, las
plantas fueron levantadas, después de que la capa roclada
habia secado, en el invernadero durante 8 dias. Luego las
hojas fueron infectadas con suspensién de zoosporas del

hongo Plasmopara viticola, ubicado en una camara saturada
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de vapor a 24° C, y luego mantenida durante 5 dias en un
invernadero con 20 a 30° C. para acelerar e intensificar
la descarga de esporangeoforas, las plantas fueron
entonces de nuevo ubicadas en la camara de humedad
durante 16 horas. La extensién del ataque fungoso fue
entonces evaluada sob%e los lados interiores de las

“~

hojas.

En este ensayo, las plantas que habian sido tratadas con
250 ppm de los compuestos I - 7, I -9, I -10, I - 35, 1
- 38, vy I - 44, respectivamente, mostraron una infeccién
de 3 al 40%, mientras que las plantas no tratadas fueron

infectadas hasta un 80%.
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REIVINDICACIONES

1. 6~(2-tolil)-triazolopirimidinas sustituidas de la

férmula I

("9,

En la cual

R! y R?® independientemente significan hidrogeno o alquilo
C1-Cios alquenilo Cz-Cio, alquenilo C2=Cior © alcadienilo

C4~Ci0, haloalquilo Cz;-Cio, haloalquenilo C;-Cio, ©

cicloalquilo C3-Cy9, feniloc, naftilo, o

heterociclilo de 5 o 6 miembros, que contiene de 1 a 4
atomos de nitrégeno o 1 a 3 Atomos de nitrégeno y un

dtomo de azufre u oxigeno, o
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heteroarilo 5 o 6 miembros que contiene 1 a 4 Atomos de

nitrégeno o 1 a 3 Atomos de nitrégeno y un &atomo de

azufre u oxigeno, o

donde los radicales R!' y R? pueden ser- no sustituidos o
parcial o completamente halogenados o pueden llevar 1 a 3

grupos R®,

R* es ciano, nitro, hidroxilo, alquilo C;~Cs, cicloalquilo
C3-Cs, alcoxi C;-Cg, alquiltio C,-C¢, alquilamino C;~-Cg, di-
C1-Cs alquilamino, alquenilo C;-C¢, alqueniloxi C,-Cg,
alquinilo C;-Cs, alquiniloxi Ci-Cs y alquilenedioxi C;-C,;

o

R! y R? juntos con el &tomo de nitrégeno interyacente
representan un anillo heterociclico de 5 o0 6 miembros,
que contiene 1 a 4 atomos de nitrégeno o 1 a 3 Atomos de
nitrégeno y un 4tomo de azufre u oxigeno, que puede ser

sustituido por 1 a 3 radicales R%;
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R® es halbgeno, ciano, alquilo C,-Cio, alcoxi C;-Cio,

haloalquilo C;-Cio, © C(=0)A, en donde

A es halbgeno, hidroxi, alquilo C;-Cs, alcoxi C;-Cs,

amino, alquilamino C;-Cg, o di-(alquil C;-Cg)-amino;

nes un entero de 1 a 4; y

X es haldgeno, ciano, alquilo C,-Ce¢, alcoxl C;-Cg,

haloalcoxi C;-Cs 0 alqueniloxi C3-Cs.

2. Compuestos de férmula I de acuerdo con la

reivindicacién 1, en la cunal

R! es alquilo C;-C¢ de cadena recta o ramificada,
alquenilo C»—Cs, cicloalquilo Cs-Cs o haloalquilo C;-

Cior ¥

R? es hidrégeno o alquilo C;—Cs, ©

“BLO



101

Rl y R2 junto con el Atomo de hidrégeno interyacente
representan un anillo heterociclico con 5 a 6 atomos
de carbono siendo opcionalmente sustituidos con 1 o

2 grupos alquilo C;-Ce.

3. Compuestos de f6rmula I de acuerdo a la
reivindicacién 1 o 2 en los cuales R? es

hidrégeno.

4. Compuestos de férmula I de acuerdo a la

reivindicacién 1 a 3 en los cuales X es haldgeno.

5. Compuestos de férmula I de acuerdo a 1la
reivindicacién 1 a 4 en los cuales (R, es 4-(Ci-

Ce—alcoxi-carbonilec) o 4-ciano.

6. Un proceso para la preparacidédn de compuestos de

formula I como se definid en la reivindicaciédn 4
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que comprende hacer reaccionar 5-amino-1,2,4-

triazol

<

Con éster de &cido masénico 2-fenil-sustituido de

by

férmula II,

(R"),

I1

En donde R® y n son como se definié en la férmula I,

Y R denota alquilo C;-C4, bajo condiclone alcalina para

producir compuestos de férmula III,

(@SK
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111

Que son subsecuentemente tratados con un agente

halogenante para dar 5,7-dihalogen—-6-fenil-

triazolopirimidina de férmula IV

IV
En la cual Y es haldgeno con una amina de férmula V
R
n:.- ~—H
v

En la cual R' y R?® son como se definié en la férmula I

para producir compuestos de férmula I.

£

o



104

7. Un proceso para la preparacién de compuestos de
férmula I de acuerdo a la reivindicacién 1 en
donde X es ciano, alcoxi Ci-Cis, © haloalquilo C;-
Cio» que comprenden hacer reaccionar 5-halogen-

triazolo pirimidina de férmula I
~

(R")
I {X=Hal)

Con los compuestos de férmula VI,

M-X’ VI

Que son, dependientes, del valor de X’ a ser introducido,
una sal ciano orgénica, un alcoxilato, haloalcoxilato o
un alqueniloxilato, respectivamente, en donde M es catidn
amonio, tetraalquilamonio, alcalinmetal o] metal

alcalinotérreo para producir compuestos de la férmula I.
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8. Intermedio de las férmulas II, III, y IV, como se

definié en la reivindicacién 6.

9. Una composicién adecuada para controlar hongos
fitopatédgenos, 'que comprende un portador sélido o
ligquido y un. compuesto de la f6rmula 1 como se

reivindicé en la reivindicaciétn 1.

10.Un método para controlar hongos fitopatégenos,
que comprende tratar el hongo o los materlales,
plantas, el suelo o la semilla a ser protegida
contra ataques fungosos con una cantidad efectiva
de un compuesto de la férmula I comc se

reivindicd en la reivindicacién 1.
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VI O Ciertos documentos citados
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internacional
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REPORTE DE EXAMEN
PRELIMINAR INTERNACIONAL

Solicitud Internacional No.
PCT/EP02/07578

I. Bases del Reporte

1.Con respecto a ~ los .elementos de la solicitud
internacional: (reemplazo de las hojas que han sido
suministradas a la Oficina de recepcién en respuesta a
una invitacién de acuerdo con el Articulo 14 se
refieren a en este reporte como “presentadas
originalmente” y no se anexan a este reporte ya que

ellas no contienen correcciones (Reglas 70.16 Yy

70.17)):

Descripcién, paginas:
1-37, 39, 40 como se presentd originalmente
38 recibida en 06.11.2002 con carta

de 05.11.2002

Reivindicaciones, Nimeros:

1-10 como se presentd originalmente

F%;l



2. Con respecto al idioma, todos los elementos marcados
anteriormente estuvieron disponibles o fueron
suministrados a esta Autoridad en el idioma en el que
la solicitud internacional se presenté, a menos que se

indique lo contrario de acuerdo con este item.

1

Estos elementos éstuvieron disponibles o fueron

suministrados a esta Autoridad en el siguiente idioma:

 quUe es:

O el idioma de una traduccién suministrada para
propbdsitos de bilisqueda internacional (de acuerdo con
la regla 23.1(b}).

O el idioma de publicacién de 1la solicitud
internacional (de acuerdo con la regla 48.3(b)).

O el idioma de la traduccién suministrado para
propésitos de examen preliminar internacional (de

acuerdo con la regla 55.2'y/o 55.3).

3. Con respecto a cualquier secuencia de &cido amino y/o
nucledétido descrito en la solicitud internacional, el
concepto escrito se emitié sobre la base de la lista

de secuencia:



Las

Contenida en la solicitud internacional en
forma impresa

Presentada junto con la solicitud internacional
en formaz legible por computador

Suministrada posteriormente a esta Autoridad en
forma escrita

Suministrada bosteriormente a esta Autoridad en
forma escrita forma legible por computador

La declaracién de que el listado de secuencias
escrito suministrado posteriormente no va mas
alla de la descripclén en la solicitud
internacional como se presentd se ha
suministrado.

La declaracién de que la informacibén registrada
en forma legible por compgtador es idéntica al
listado de secuencias escrito que se ha

suministrado.

correcclones han dado como resultado la

cancelacién de:

O
(]
O

la descripcién, paginas:
las reivindicaciones, Nos.:
Los dibuljos, hojas:

0O Este reporte ha sido emitido como si (algunas de)

las correcciones no hubieran sido hechas, ya que



ellas han sido consideradas que van mas alla de la
descripcién como se presentd, como se indicdé en la

casilla complementaria (Regla 70.2(c)):

(Cualquier reemplazo de hojas que contengan dichas

correcciones se-debe referir de acuerdo al item 1 y

anexadas a este reporte)

6. Observaciones adicionales, si es necesario:

Del PCT/IPEA/409 (Julio 1999}

o FF



REPORTE DE EXAMEN

PRELIMINAR INTERNACIONAL
Solicitud Internacional No.
PCT/EP02/003829

V. Declaracién motiwvada de acuerdo con el Articulo
35(2) con respacto a novedad, nivel inventivo o
aplicabilidad “industrial; las citacionas 4
explicaciones ayudan a dicha declaracién

1. Declaracidn
Novedad (N)
Si: Reivindicaciones 1-10

No: Reivindicaciones

Nivel inventive (IS)
Si: Reivindicaciones 1-10

No: Reivindicaclones

Aplicabilidad Industrial (IA)
Si: Relvindicaciones 1-10

No: Reivindicaciones

2, Citaciones y Explicaciones

Ver hoja separada
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REPORTE DE EXAMEN
PRELIMINAR INTERNACIONAL — HOJA SEPARADA

Solicitud Internacional No.
PCT/EP02/07578

1. Debido al modelo de sustitucién especifico del anillo
fenilo en la pochisn 6 del nicleo triazolopirimidina
los compuestos reivindicados se consideran novedosos
frente al estado de la técnica como se representa por

los documentos citados en el Reporte de blsqueda

Internacional (ISR) (Art.33(2)PCT}.

2. con respecto a 1los resultados de 1los ensayos
comparativos presentados con la carta del Solicitante
fechada 31/07/03 y ya incluida con la especificacién
(p. 38), respectivamente, contra compuestos descritos
en la técnica anterlor mas cercana, US-A-6 204 269
(D1), US-A-5 948 783 (D3), y FR-A-2 795 073 (D4),que
se relaciona cercanamente en estructura a aquellas
reivindicadas actualmente, una mejora sorprendente se
ha demostrado es indicativo de una solucién inventiva
de el problema técnico de suministrar compuestos que
exhiban una actividad antifungosa mejorada

significativamente (Articulo. 33(3) PCT).



Ejemplos de la accién contra hongos dafiinos

La accién fungicida de los compuestos de férmula I se

demostrd mediante los siguientes experimentos:

Los compuestos actiibs, junto o por separado, se
formularon como una emulsién al 10% en una mezcla de 70%
en peso de ciclohexanona, 20% en peso de Nekali® LN
(Lutensol® AP6 agente humectante que tiene accidn
emulsificante y dispersante basada en alquilfencles
etoxilados) y 10% en peso de Wettol® EM {emulsificador no
iénico basado en aceite de castor etoxilado) y diluido

con agua a la concentracidn deseada

El Compuesto A conocide de la WO-A- 98/46608 (No. 9)

sirvié como compuesto activo comparativo:

Ensayo de comparacién 1 - Control fungicida de afiublo

temprano sobre tomates {Alternaria solani)



Pliantulas joévenes de plantas de tomate de la variedad
“Grosse Fleischtomate St. Pierre” crecieron en materas
hasta la etapa de 2 a 4 hojas. Estas plantas se rociaron
con una corriente de una suspensibén acuosa, gue contiene
la concentracién del i%grediente activo mencionado en la
tabla adelante, preparado de una solucién gque contiene
10% de ingrediente activo, 85% de ciclohexanona, y 5% de
emulsificador. El siguiente dia, las plantas tratadas se
inocularon con una suspensién acuosa de Alternaria solani
que contiene 0,2 x 10° esporas por ml. Luego las plantas
de ensayo se transplantaron inmediatamente a una camara
de humedad. Después de 6 dias a 20 - 23° C y humedad
relativa cercana al 100%, el alcance del ataque del hongo

sobre las hojas fue evaluado visualmente como % de A&rea

de hoja enferma.

En este ensayo, las plantas que han sido tratadas con 63
ppm de los compuestos I-23 y I-24, respectivamente,
mostraron una infeccién de no mds del 3%, mientras que
las plantas tratadas con 63 ppm de la comparaciédn del
compuesto A se infectd al 15%, y las plantas no tratadas

se infectaron al 90%.
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Doctor: Oficlo N°
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Solicitud Intemacional PCT/EP02/07578
Fecha inicio fase nacional 18/02/2004

Trémite 011
Evento 379
Actuacion 430
Folios 001

Como resultado del examen de forma, reallzado con fundamento el el articulo 38 de la
Decisién 486 de la Comisién de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reuamento y Circular
Unica de la Superintendencla de Industria y Comercio, se le comunica que:

0 La solictud no contiene la copla del documento en que consta la cesién del derecho a
la patente del inventor al solicitante o a su causante. (Art. 26-k) Decisién 488).

En cumplimiento de lo dispuesto por el articulo 39 de la Decisién 486, se le requiere
para que dentro del tdrmino de dos meses sigulentes a la fecha de natificacion del
presente oficio, complete los requisitos anteriormente enunciades. En de no dar
cumplimiento al presente requerimiento, la solicitud se considerard abandonada y
perdera su prelacion.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capftulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

El anteﬂorj.,g r?guemgmo fue notificado por filacin en lista de




