Industria y Comercio
SUPERINTENDENC;IA

Delegatura de propiedad Industnal
Division de Nuevas Creaciones

PC

SOLICITUD

PATENTE DE INVENCION

21 EXPEDIENTE No. OH = ZBLI._

54 TiTULO 6- (2, 6 - DIELOBuRO—FenEL) ~ TRLA LI LIMIDIND S

51 CLASIFICACION INTERNACIONAL _Coqoust/oq

71 SOLICITANTE _©65r Ak YlénéGeSetl Scnupky.

DOMICILIO _tudwigsa Gen, Qegbucn Yedray de dizoanyy
74 APODERADO _é&miiao  =cievg

22 BOGOTA,D.C., __\b-ci-0y

{FORMA P* 10)



(S

CAVELIER ABOGADOS- Colo 00361-841-020-7 id 3588 MRE/ims

(

Industria y Comercio

PETITORIO

SUPERINTENDENCIA

Rad WEW
el ; Fl " balise: 9

Focha (W01 2pt-4-3¢. ihina

Tratite & w1 o)y
i
i 2y MUISN m”“#'m.‘i' pet

FORMULARIO UNICO DE SOLICIIVWU vE rAs ... —

PCT
ENTRADA EN FASE NACIONAL

04 002821 ¢

©

SOLICITUD DE:

E Patente de Invencién.

D Patente de Modelo de Utllldad.

D Capltulo |. Capltulo .
Nombre:BASF AKTIENGESELLSCHAFT IDENTIFICACION
@ sociedad constituida y existente bajo las
loyes de Rapdblica Federal de CC. D NIT D
SOLICITANTE Alemania.
(T1) Direccién: 87056 Ludwigshafen C.E. D Otro D
Repiblica Federal de Cual
Alemania
Domicilio: .Ludwigshafen, Replblica Ndmero:
3 Federal de Alemania.
@ IDENTIFICACION
Nombre: EMILIO FERRERO
C.C. E " NIT D
REPRESENTANTE Direccién: Carrera 4*. Np. 72-35
O APODERADO Teléfono: 347 36 11 C.E. D Otro D
Fax:: 21792 11 Cual
E-mall: clientea@eamyp.com.
Domicilio: Bogoté, Colombia. Numero: 438.018 T.P, 31929

©
INVENTOR (ES)
(72)

1. Jordl TORMO | BLASCO
Mohiweg 47,

67117 Limburgerhof,
Republica Federal de Alemania
2. Hubert SAUTER
Neckarpromenade 20,

68167 Mannhelm,

Republica Federal de Alemania
3. Bernd MOLLER
Jean-Gangs-Stragse 21,

87227 Frankenthal,

Replblica Faderal de Alemania
4. Markus GEWEHR
Goethestrasse 21,

56208 Kastellaun,

Replblica Federal de Alemania
5. Wassilios GRAMMENOS
Samuel-Hahnemann-Weg 9,
67071 Ludwigshafen,
Rep(iblica Federal de Alemania
8. Thomas GROTE

Im Hoshnhausen 18,

67157 Wachenhsim,

Republica Federal de Alemania

9. Ingo ROSE

C2 19,

68159 Mannheim,

Republica Federal de Alemania
10. Peter SCHAFER
RBmerstrasse-1,

87308 Ottersheim,

Repuablica Federal de Alemania
11. Frank SCHIEWECK
Lindenweg 4,

67258 Hesshelm

Repiblica Federal de Alemania
12. Eberhard AMMERMANN
Von-Gargem-Strasae 2,

64846 Heppenhaim,

Repiblica Faderal da Alemania
13. Slegfriend STRATHMANN
Donnersbergstrasse 9,

67117 Limburgerhof,

Repablica Federal de Alamania
14. Gisela LORENZ

Erlenweg 13,

67434 Hambach,

Rep(blica Federal de Alemania
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7. Andreas, GYPSER 15. Reinhard, STIERL

B 4.4, 68159 Mannhelm, Ginsterstrasse 17,

Repiiblica Federal de Alemania 67112 Mutiersiadt,

8. Joachim, RHEINHEIMER Republica Faderal de Alemania
Merziger Strasse 24,

67083 Ludwigshafen,

Republica Federal de Alamania

.6 PCT (88)

Solicitud Intemacional No.: _ PCT/EPQ2/07575 Fecha: __.Jullo 8 de 2002
Publicacién Intemnacional No.: WO 03/008415 A1 Fecha: ___Enero 30 dg 2003
O Thtulo (54) 6-{2,8-DIFLORURO-FENIL}-TRIAZOL OPIRIMIDINOS
1@ Clasificacién Internaclonal {(31) : CO7D 487/04
I Prioridad (33) Pals de Origan (32) Fecha (31) Ndmero de Salicitud
Sl E NO D EP Julio 18 de 2002 01117404 2
o = — . ——

Comprobante de pago No.:__04-691 Fecha: Epgro 8 de 2004

Anoxos:

F

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 existencia y representacion legal cuando el solicitante sea persona juridica.
Poderes, sl fuere el caso.

Documento de cesién del inventor al solicitants o a su causante.

Declaraciones.

Copla de la solicitud Intemacional. (Resumen, descripcién, reivindicaciones, dibujos)

Traduccién de la solicitud Intemacional al castellano. (Resumen, descripcion, reivindicaciones, dibujos)
Copia del examen preliminar efectuado por la IPEA.

Traduccion del examen preliminar efectuado por la IPEA.

De ser el caso, copia del cantrato da accaso.

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

De ser al caso, certificado de depésito del material blolégico.

Arte final 12x12

De ser el caso, informacién sobre otras soliciiudes de patents o titulos obtenidos en el extranjero por el

mismo tiular 0 su causante, relaclonadas parcial o totaimente con la invencién de esta solicltud.
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@ Solicito la conceslon de la patente,

FIRMA :

ERRERO
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C.C. 438.018 de Usaquén T.P. 31.929
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REPRESENTACION ¥ PODER -
— *

VERTRETUNG UND VOLLMACHT

Ya- (nosotros), abajo flrmado (s)
BASF Aktiengeselischaft

dowicllisdo(s) en ..Lunduigshafen-y-Repibiica

-Federal-de-Alemania _

por ci presente nombramos a GERMAN CAVELIER,
tpa. B32; O, tpa. 831; ERNESTO
CAVELIER, ipa 11519; y EMILIO tpa.

jurisdiccién, especinlments ante los del orden adminis-
trativo, contencioso-administrativo y judicial, en todo lo

enpafies; su renovacidn, traspaso, cam
i cancelocidn voluntaria; ¥y &1 rogistro de U-
derechos; b) Las acclonas de

determinados,
mandato, transigir, desistir, cancelar, recibly, renunecisr,
y raiificar los actos hechoa por agentes oficlosca.

Dado 7 firmado hoy ... W7..08. MArzQ.. 4. 1989

Ich (wir) unten Unterzeichpender (de)
BASE...Aktlengesellschaft.

wobnhatt in Ludwigahafen,.Bepublica.Federal
de Alemania

.......................

verleiben durch dleses Bchrelben an GERMAN CAVE-
LIER, tpa.
NESTO

832; GONZALO PEHDOMO, tpa. 831; EH~
CAVELIER, tpa. 11819; unfl EMILIO FERRERO,

oder dla man uns vorsntrelbt und; ¢} damit sle in
ten dieses Mandat

in allen wama jappilig] ten t
w vertreten: ;&) Bflankdng- Von JUNSten] '\- ;
upd Zeichmmgen: - Regivtrierung. viin, Warsn- {Sjniiel-| -
Obertragung, Kool Woh sl S rleeingind !
LT “_l.ﬁﬁ!ﬂ,.’. e Yo s’ I
b) Die Oppdﬂun.‘k‘l.rn Arh Nt gkeit, !
VLnI:hhmn-nhm Limmzen und im » i
dls Zivil, Straf-, Varwaltungs- oder streitigen Verwal-r
tungeprozesse, dia mit diesen Rechten aind, |
Aktionss und Verhendlungen, dis wir wmlhtlhni
;

Unterselchnet heute am .17, MiRZ.1984........ccocvcoeee

BASF Aktiengesellschaft . -




U.R.Nr. 1407/89

Ich beglaubige hiermit die Echtheit der vorste vy .
eigenhdindig vor mir vollzogenen Unterschriften der fu? . .
die FPirma BASF Aktiengesellschaft Ludwigshafen am Rhein

handelnden Herren: -

1. Dr. Gunther We l 2z e 1 , Chemiker in
Ludwigshafen am Rhein,

2. Dr. Peter Richters , Chemiker in
Ludwigshafen am Rhein.

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

Aufgrund heutiger Einsichtnahme in das Handelsregister
beim Amtsgericht Ludwigshafen am Rhein HR B 3000 be-
scheinige ich, daB8 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

e taiia
T‘.‘l ‘-“‘E‘.l{er
A TS - S e ie |

ghs griian busl-rar vertreter

des Matare D, 2 ied Kohier

Sm‘?”s.‘i;i:--- AT
i! JUsin "AM:I{'::!:'!,iiI:':lh'-‘u M2
Die Echtheit vorstehender Unterschrift des Notarassessors

Thomas Walter

als amtlich bestellter Vertreter des Notars Justizrat Dr. Kohler

in Ludwigshafen am Rhein und die Echtheit des beigedriickten

Dienststempels werden hiermit bestd3tigt. Zugleich wird bescheinigt,
a UaB der Vorgenannte zur Vornahme der Amtshandlung befugt war.

'Frankenthal (Pfalz), den einundzwanzigsten Mirz neunzehnhundert-
neunundachtzig

dsident des

(Franz Serfas) Kostenvermerk: Geblhr 20,-- DM

s My
a5

2

o

BEX
e -

D »
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El suscrito Cénaul General de Colombia en Frankfurt

am [ain, Repidblica Federal de Alemania, vistos los
docunertos presentados por los interesados,
CERTITFICA:

ue el sefior Thomas Walter ——— e —————— ————————— -

quien como Notario en Ludwigshafen am Rhein—====-=—=——-- -
autentichd la(s) firma(s) del(os) signatario(s) del
Poder precedente, ejercia las funciones indicadas y

su firma corresponde a la registrada ante el Tribunal Re-
gional de Frankenthal (Pfalz)-—-——-—=—=c—=-- —_————————— e
aue la comnafiia BASF Aktiengesellgchaft-————-———==——re==-

es una sociedad constituida de acuerdo con las leyea
de la Repfiblica Federal de Alemania y cumple su objetp

conforme a las mismas; que el(los) sefior(es) Dz. Gunther

WELZEL y el Dr. Peter RICHTERS e ———
quien(es) er sus carbcter(es) 4e apoderados—-—---=---g-----
-------------------- Z-=----y cuya(s) firma{s) fué

(fueron) autenticada(s) adte sl IIo‘.:ario T'homas waltef—---

te(s) legal(es) en este pais. :"'ﬂmmccmm..

TA
- W’Aﬁ? HOLIRE T

Z1l Cbénsul General no asume r-snonsab:.l:l.gadg :qo::“ ENch

tenido del documento. n Jus-u.t-\. ;
ul.'l
—— “u.'iméﬂo Menlm

Esta Certificacibn se expide en Frank.furb *Maths skeraay;
el seis de Abril de mil novecientos ochenta y nueve,

Frankturt a. M HG.AF-ng B-0077

{PAGADO IMPUESTO DE TIMBRE
b ¥ V3. 8% dag L E. 4. K. K

cwr— A ..-.-_-—J - wr-r-rgg?
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. Die ularische Legalisterug ist notwendig.

. NOTA PARA FL BEROR CONSUL COLOMBIANO: Begiin los artfculos 85 del C. de P, C. y 480 del C.
Co., ai el podu‘dan@uunl.lodedad,eluﬁor Cénpul debe certificar que tuvo a 1a vista las pruebas

su exislencia, que ejercs ‘su objeto social, que quien confiere el poder es su representante y pueds otorg
i » Seguide:nents autenticar 1a firma de éste.
- %
B P s -—) N R e




TRADUCCION ‘OFICIAL NO. 2056
de un documento escrito en Aleman, el cual para su iden-

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

que la presente.-

(A tontinuacidn del poder conferido a GERMAN CAVELIER, GON-

ZALD FPERDOMO, ERNESTO CAVELIER y EMILIO FERRERO, domiciliados
en la Cra. 4 No. 72-33, Bogota, el 17 de marzo de 1989, por

la sociedad BASF Aktiengesellschaft, domiciliada en

Ludwigshafen, RFA:)

?
= i Frotocplo notarial No. 1407/89 -
A
] <
wa=\|3 Certifico la autenticidad de las firmas anteriores puestas
= )

}';.‘é ante mi, por los sefiarest:
- ‘ .
‘-
1<
: .l
: 1. Dr. GBunther W e 1 zel , quimico, domiciliado en T
2
- Ludwigshafen am Rhein,
'
el
2. Dr. Peter R1ich trs , quimico, domiciliado en
Ludwigshaten am Rhain. .
A los doctores Welzel y Richters los conozco en pemsOmsi aw"m'i,i.ﬁ‘m
b aut
Ly S AR
1 h""_u‘-\. J,
%f 14 ENE 2004 N -
-......, ¢
’Wﬂ\ ;- ' . b ’ﬁ
Juaunnuus-uo1;ncm.DmA ‘
%unmunu i
K T I .

Wi Al ' H



Eertifitb,:pnr haber tenido a la vista el registro de comer-

cio HR B 3000, del juzgado de Ludwigshafen, que los doctores
Wizel y Richters, en su calidad de apoderados, estdn facul-
tados para representar conjuntamente y firmar por la sociedad
BABF Aktiengesellschaft, con sede en Ludwigshafen.
Ludwigshaten am Rhein,

17 de marzo de 1989
(sello redanda:)

Dr. Biegfried Kohler Fdo.: firma llegible

Notario de Ludwigshafen Th. Walter

Asesor del notario como repre

BEK
@

H. ..'099 ) i‘-ﬂ'l:'.;ullcll

sentante oficialmente designado

del notario Dr. Siegfried Kohler

NTERT=ESE

(.

Be certifica la autenticidad de la firma anterior del asesor

del notario, consejero de justicia Dr.

Reaol cldn

Kohler, domiciliado en

LUZ ARRIAGA DE HE

TADUCTO

———

Ludwigshaten am Rhein, y la del sello oficial gue la acom—

pafRra. Al mismo tiempo se certifica que eel mencionado notario

estaba facultado para realizar ese acto oficial.

Frankenthal (Pfalz), veintiuno de marzo de mil novecientos

achenta y nueve

O HEML N
ZAXTO 0L, TIRSULD
BARETAR S0

FOTOCOMA C CIDE CoOW o l'::ll‘lgﬂl:,'A

i nu..“! 00 A LA YA

%:EH"L SN LAY

L Fhla

2 'nv{_:;I ] E 2004
fﬂ-.‘am:»u o - i
_.:Jj'#‘ LR . - Y
=|-—

= JUAHMANLEL S . . 47 e pa
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- Ei‘PFeéidgnté ﬁel Tribunal Regional
.Fdﬂ.= firma ilegible (sello redondo:)
(Franz Serfas) él Fresidente del Tribunal Regional

de Frankenthal (Pfalz)

MNota: Derrechos 20,-— DM

EN ESPANOL: La legalizacion de las firmas anteriores por el
Consulado de General de Colombla en Frankfurt, bajo el No.
Q077 (Cartificacidon consular) del 6 de abril de 1989 y del
Ministerio de Relaciones Esteriores de Colombia bajo el No.
85061 del 24 de abril de 1989.

Fagado impuesto de timbre US$% &;00

b

ES TRADUCCION FIEL Y COMFLETA, de la cual se deja copia en
los archivos de estas oficinas ﬁa?a su confrontacion.

Bogqota, 246 de abril de 1989
LUZ ARRIAGA DE HERBER
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Frmase st CAVELIER \
u‘ﬂ, \-.\'q. M 1u-m - . . ' ABOGADOS CORREO ELECTRONICO MUNDIAL CAVE
Teiex, ol EDIFICIO SISKI TRIFGRO 57 ) z126100
CI:I"M - JANE UE" S - CARRERA 49, No. 72.35 Canm: CAVELEYES
' - BOGOTA B, COLOMBIA
Sefior Jefe de 1la = \!
DIVISION DE NUEVAS CREACIONES _ ¥
Superintendencla de Industria y Comercio [
E. S. D. !
' :
Poderdante: BASF AKTTENGESELLSCHAFT
Poder conferido el: 17-03-89 4 :
4 ~
' ~ Yo, GERMAN CAVELIER, obrando en mi ca11dad de apoderado -
“ _principal del poderdante - arriba mencmr}ddo {ﬁn‘ﬁm [
., man1f1esto a Usted que sustituyo el .podex; 1,qonfe;g.pb ’en e1
. ““doctor EMILIO FERRERO, Abogado* con'~ Tarjhta '-'Pi:o‘E ‘}%qﬁ%‘.,g,
v “NG. ,31 929, con todas las facultades que me fueron conf’er:. h.‘

"

'll'. "' .P'-

qfl.l" i':‘;{"."*a
- . h.i.!' I{l. . *l ‘!‘e - \'.

Hago la anterior sustitucidn conforma al art1r'u10 ﬁ_ﬁh d‘el‘f‘k
Cddigo de Procedimiento Civil ya que 1los otros suatu:ut.w
faltan en este momento. _ - ," ’.: \;-.; e ""5

v H‘s'i‘ |‘I-?

L

St

Sefhor Jefe,

ih-\- ¥ O
i N AR
Acepto: = SUANMANUEIN
: - ) W e .
M

EMILIO FERRERO
~ T.P.A. N2 31.929
C.C. No. 438.019 de Usaquén

L
K pr

2e-780-2

CAVELIER ABOGADOS NIT. 840.041.347-3
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DILIGENCIA DE AUTENTICACION DE -F'IH'MA
CON PRESENTACION PERSONAL
{ Art lre. del Decvto 2202 de 1089)_

+ Ante el Notario Cincuanta (50) del Circulp de & de?

Bognid.c..mparecia, el Doctor f M/l jo W‘A

quien exhibib 1o cédula d‘efmcudamo numa-rom/

expedida en I’.// fic A fa e r;eln prelesicnal’

numero . del Mipisierio de lusm io, com’ W i

el presente rdocumento dirigide a: ol (R B E) &-‘-
y decioro quu IgAfirmg que oporecd en £ ci .uya. )

_—

Santats de Bogc;?d. D. C.
AUTORIZO LA ANTEFIOR

L
.‘_,_/

muc:ﬁ(:u nz JUTENTICACION DE FIRMA
cnﬂ PHtSEN-TAEION Pi.FaSDNAL
4.. -...:T-u & f.M trp. gel.Ducrete 2182 de 1969

qmdn ulnho e cédule de ciudad.iity 1 ..
g 'n';p‘d"d-'.-r'l lo tarjeiu g.rt.fesmnd
nun;ri_l_ogzl____ del Mlmsleno de lusﬂau. con
) .'-"'_.: [--,.l.. . "y '_.g . m'm dlr’g’do -

. FIRMA AUTOGRAFA DEL DECLARANTE

Y 010CT.1993 F s s

Santals de Bogotd. D. C. - e e
AUTORIZO LA ANTERIOR VY £ TR

T JUANWMALDEL: .
H\‘H
N a8y - s o e
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(12} INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION '!'REAT\'J(PCI') '

(19) World Intellectual Property Organkzation
International Bureau

| A 9 ) 5 X N

(10) International Publication Number

(43) International Publication Date

30 January 2003 (30.01.2003) PCT WO 03/008415 Al
(51) International Pateot Classification”.  CO7D 487/04, 4, 67258 Hessheim (DE). AMMERMANN, Elm'hr/
ADLN 43/90 // (CO7D 487/04, 249:00, 239:00) [DE/DE]; Von-Gagem-Strasse 2, Heppenheim
(DE). STRATHMANN, Siegfried {DE/DE]}: Donners-
(21) International Application Number: PCT/BPOVOTSTS W 9, 67117 Limburgerhof (DE). LORENZ,
[DE/DE]; Erigfweg 13, 67434 Hambach (DE).
(22) International Fillag Dute: 8 July 2007 (08.07.2002) mm:‘a;g"" E/DE); Ginsterstrasse 17, 67112
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6- (2, 6-DIFLUOROPHENRYL) TRIRZOLOPYRIHIﬁI“B AS FUNGICIDES

Description
5

The inventlion relates to 6-(2, 6—d:.fluaro-phany1) triazolopyrimi-
dines of formla I

10

in which
15

R! and R? independently denote hydrogem or

C3~Cip—alkyl, Cz-Cig-alkenyl, Cz-Cip-alkynyl, or Cq—Cigo—alka-
dienyl, C3-Cio-cycloalkyl, phenyl, naphthyl, or

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

5- or 6-membered heteroaryl, containing one to four nlitrogen

atcms-or one to three nitrogen atoms and one sulfur orx oxygen
25 atom, or .

where Rl and R? radicale may be unsubstituted or may carry cne
to three groups R%,

a0 Rt is cyano, nitro, hydroxyl, C;-Cg-alkyl, Ca-Cg-cycloalkyl,

C;~-Cg—alkoxy, C3~Cg-alkylthio, Cy-Cs-alkylamino, di-
C3~Cg—alkylamino, C3—Cs—alkenyl, Cz-Cg—alkenyloxy,

C2~Cg-alkynyl, C3-Cg-alkynyloxy and C;-Ci-alkylenedioxy;
or .
35

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

5- or 6-membered heterocyclic ring, comtalining ome to four
nitrogen atoms or one to three nitrogen ateme and one sulfur

or oxygen atom, which may be substituted by one to three R®
40 radicale;

is halogen, cyano, Ci1~Cg~alkoxy, Ci3~Cg-haloalkoxy or C;-Cp~al-
kenyloxy.

45 Moreover, the invention relates to processes for their prepara-

tion, compositions containing them and to their use for 'cambating
phytopathogenic fungi.
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6-Phenyl-7-amino~triazolopyrimidines are generally kmown from
US 4,567,262 and US 5,593,956,

Triazolopyrimidines with-a trifluorophenyl group in 6-positien
5 are disclosed -in WO-A 96/46607 and EP-A 945 453.

From WO-A S58/46608 some 6-(2,6-difluoro-phenyl)-triazolopyrimidi-
nes are known, which are substituted in the 7-position by fluori-
nated alkylamines.

10

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

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

We have found that this object is achieved by the compounds defi-
ned at the outset. Furthermore, we have found processes for their
preparation, compositions comrisi.ﬁg' them and mathoda for con-

20 trolling phytopathogenic fungl using the compounds I.

The compounds of the formula I differ from the campounds known

from WO-A 958/46608 in the combination of the 2,6-difluoro-phenyl

wroup with an-halogen free amino group im—the 7-position  vfthe
25 triazolopyrimidine system.

The present invention furtber provides a process for the prepara-
“¥iod of compounds of foriil&s I as defined above which comprises

treating a 5,7-dibalo compound of formula II in which X is halo-
30 gen with an amine of formula III.

IIX
kI3
The reaction between the 5,7-dihalo compound II and the amine of

formula III can be carried out under conditione known from WO-A
98/46608.

Compounds of formula IT are known from EP-A 550 113; they can be
prepared by known methods [c_f. EP-A 550 113 or EP-A 770 615).

The reaction is preferably carried out irn the presence of a sol-
45 vent. Suitable solvents include ethers, such as dioxane , diethyl
ether and, especially, tetrahydrofuran, halogenated hydrocarbons
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such as dichloromethane and arcmatic hydrocarbona, 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 base. Suitable bases include tertiary amines, such as
triethylamine, and inorganic bases, such as potassium carbonate
or sodium carbonate. Altamtively, an excess of the compound of
formula IXII may serve as a base.

10

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

Compounds of formula IX are known in the art and can be obtained

- -'by syntheels routes—disclosed in EP-A 550 113,~-EP-A 770 615 amd—— -
25 WO-A 9B/46608.

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

" CI=CeIAItal Koxy o C3=Ci~alkenyloxy-can ‘be prepured-by-remcting- - -
campounds I in which X i1s halogen, preferably chloro, with com-

30 pounds of formula IV, which are, dependent from the value of X’

" to be introduced to yield formula I compounda, an anorganic cyeno
palt, an alkoxylate, haloalkoxylate or an alkenyleoxylate, raspec-
tively, preferably in the presence of a a solvent. The cation M
in formula IV has minor influence; for practical and economical

reasons usually ammonium-, tetraalkylammonium- or .alkalimetal-
and earth metal salts are prefarred.

~ ——mer

© I(X=Hal)

35

The reaction is suitably carried out at a temperature in the
renge from 0 te 120°C, the preferred reaction temperature being

from 10 to 40°C [cf. J. Heterocycl. Chem., Vol. 12, p. 861-863
(1975)1].

45
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Suitable solvents include ethers, such ag dioxane, diethyl ether
and, especially, tetrahydrofuran, halogenated hydrocarbons such

as dichloromethane and arcmatlic hydrocarbons, for exnmple to-
luene.

If individual campounds I are not obtainable by the routes des-

cribed above, they can be prepared by derivatization of other
compounds I.

10 In the symbol definitions given in the formulae above, collective

terms were used which qenera.lly represent the following substi-
tuents:

- halogen: fluorine, .chlorine, bromine and iodine;
15 .
~ C3-Cip~alkyl: saturated, straight-chain or branched hydrocarbon
radicals having 1 to 10, especlally 1 to 6 carbon atams, for
example C;-Ci-alkyl as mentioned above or pentyl, l-methylbutyl,
2-methylbutyl, 3-methylbutyl, 2,2-4di-methylpropyl, l-ethylpropyl,
20 hexyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, l-methylpentyl,
2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 1,l-dimethyl-
butyl, 1,2-dimetbylbutyl, 1,3-dimethylbutyl, 2,2-dimethylbutyl,
2,3-dimethylbutyl, 3,3-dimethylbutyl, l-ethylbutyl, 2-ethylbutyl,
1, 2-trimethylpropyl,-1;2,2~trimethylpropyl, l-ethyl-l-methyl- =
25 propyl and l-ethyl-2-methylpropyl;

- Cg—cm:-alkemyl unsaturated, straight-chain or branched
—hydrocarbonr-radicale having -2-to 107 —especiatly 2 Tt 6 TurBeE
"atomse and a double bond in any poeition, for example ethenyl,
l-propenyl, 2~propenyl, l-methylethenyl, l-butenyl, 2-butenyl,
3-butenyl, l-methyl-l-propenyl, 2-methyl-l-propenyl,
l1-methyl-2-propenyl and 2-methyl-2-propenyl;

30

C2~Cip-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,
l1-butynyl, 2-butynyl, 3-butynyl and l-methyl-2-propynyl;

as

haloalkyl moieties of C;~Cg-haloalkoxy: straight-chain or branched
alkyl groupe having 1 to 6, preferably 1 to 4 carbon atoms (am
menticned above), where the hydrogen atoms in these groups may be
partislly or fully replaced by hmlogen atoms as mentioned abave,
for example C;-Cz-haloalkexy, such as chloromethoxy, bromomethoxy,
dichloremethoxy, trichloreamethoxy, £luorocmethoxy, difluoro-
methoxy, trifluorcmethoxy, chlorefluorcmethosxy, dichloxrofluoro-
methoxy, chlorodifluorcmethoxy, 1~ ~chloroethoxy, l~bromoethoxy, .
1-flucroethoxy, 2- fluoroethoxy 2,2-difluoroethoxy, 2,2,2-tri-
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5
fluoroethoxy, 2-chloro-2-fluoroethoxy, 2-chloro-2,2-difluoro-

ethoxy, 2;2-dichloro~2-fluorcethoxy, 2,2,2-trichloroethoxy and
pentaflucroethoxy; ]

C3-Cyo-cycloalkyl: momo~ or bicyclic cyéloa.lkyl groups having 3 to
10 carbon atoms; monocyclic groups preferably have 3 to 8, espe-

cially 3 to 6 ring members, bicyclic groups preﬁerably have 8 to
10 ring menbers.

A 5- or f-membered heterocyclyl group, contalning one to four
nitrogen atoms or ome to three nitrogen atoms and one sulfur or .

. oxygen atom, preferably one oxygen atom.

15

S-membered hetercaryl, containing one to four nitrogen atoms or
one to three 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
atoms and one sulfur or oxygen atom as ring members, for example
2-furyl, 3-furyl, 2-thienyl, 3-thienyl, z-pyrroiyl, 3-pyrrolyl,
3-isoxazolyl, 4-isoxazolyl, 5-imoxazolyl, 3-isothiazolyl,
4-isothiazelyl, S5-isothiazolyl, 3-pyrazolyl, 4-pyrazolyl,
S5-pyrazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 2-thiazolyl,
4~-thiazolyl, S5-thiazolyl, 2-imidazolyl, 4-imidazolyl, 1,2, 4-oxa-

© dlazol-3-yl, I,2,4-oxadiazoYl=5-yl, 1,2,4-thiadiazol-3=y1;, - = -

1,2,4-thiadiazol~5~-yl, 1,2,4-triazol-3-yl, 1,3,4-oxadiazel-2-yl,
1,3,4~thiadiazol~2~yl and 1,3,4~triazol-2-y1;

b-membered heteroaryl, containing cne to four nitroges atoms:

35

40

45

6-merbered heterocaryl groups which, in addition to carbon atoms,
may contain one te three or one to four nitrogen atams as ring
members, for example 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 3-py-
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 thelr intended use, preference is given to
triazolopyrimidines of the formula I having the following substi-

tuents, where the praference is valid in sach case on ites own or
in combination:

A preferred cycloalkyl moiety is cyclopentyl being cpticnally

substituted by one or more nitro, cyano, C;-Cg-alkyl, C;-Cs~alkoxy
gToups.

A preferred hetercaryl moiety is pyridyl, pyrimidyl, pyrazolyl or
thienyl.

\0
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Preference is given to compounds of formula I in which any alkyl
part of the groupa R! or R?, 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 substituemts R!
5 or R? contains 2 to 9 carbon atoms, more preferably 3 to 6 carbon
atoms, any cycloalkyl part of the substituents R! or R? contains
from 3 to 10 carbon atams, preferably from 3 to 8 carbon atoms,
more preferably from 3 to & carbon atoms, and any bicycloalkyl
part of the pubstituvents R! or R? contains from 7 to 9 carbon

10 atome. Any alkyl, alkenyl or alkynyl group may be linear or bran-
ched.

Compounds of formula I are preferred in which R! is not hydrogen.

15 Moreover, compounds of formula I are preferred in which Rl repre-
sents a straight-chained or branched C;-Cip-alkyl, in particular a
branched C3-Cjip~alkyl group, a C3-Cg~cycloalkyl, a Cz-Cs-bicycloal-
kyl, a C3-Cp~cycloalkyl-Ci~-Cg~alkyl, Ci-Cjp-alkoxy-C;-Cg~alkyl, or
a phenyl group being optionally substituted by one to three

20 C3-Cjp-alkyl or Ci-Cipg-alkoxy groups.

Particular preference is given to compounds I in which R? repre-
sents a hydrogen atom or a C3-Cip~alkyl group, in particular a hy-
- drogen-gtvmn.~- - - . :
25 )

Moreover, particular preference is given to compéunds I in which
R? is methyl or ethyl.

If Rl denotes an optionally substituted- C3~-Cg—cycloalkyl group,

30 preferably a cyclopentyl or cyclohexyl group, R? preferably repre-
pents a hydrogen atom or C;-Cg-alkyl group.

Moreover, particular preference is given to compounds I in which
Al and R? together with the interjacent nitrogen atom form an op-
35 tionally substituted heterocyclic ring, preferably an cptionally
substituted C3-C,-heterocyclic ring, in particular a pyzreolidine,
piperidine, tetrahydropyridine, in particular 1,2,3,6~-tetrahydro-
Pyridine or azepane ring which is optionally substituted by one

or more C;-Cip—-alkyl groups.
40

Begidee, particular preference is given to campounds I in which X
is chlorc or bremo, especially chloro.

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

45 or methoxy.
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Furthermore, particular preference is given to compounds I in

vhich X 1as ethoxy, n-propoxy, iso-propoxy, allyloxy, or 3-methyl-
allyloxy. :

Included in the scope of the present invention are (R) and (S)
lpcmers of compounds of general formula I having a chiral center

and the racemates thereof, and salts, N-m:_ides and acid addition
coampounds .

With respect to their use, particular preference ia 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 combipation in which they are mentioned, a
particularly preferred embodiment of the respective substituents.

Table 1

Compounds of the formula I, in which X is chloro and Rl and R?
correspond to cne .row in Table A :

Table 2 .
Compounds of the formula I, in which X is bromo and R! and R?
correspeond to one row in Table A

Table 3 2 ————=- = T -

Coampounds of the formula I, in which X is cyano and R! and R2
correspond toc one row in Table A

30

as

&0

45

Table 4

Conmpounds of the formmla I, in which X is

methoxy and R! and R2
correspond to one row in Table A

Table 5.

Compounds of the fornula I, in which X is ethoxy and Rl and R?
correspond to one row in Table A

Table &

Compounds of the formula I, in which X is

n-propoxy and R! and R2
correspond to one row in Table A

Table 7

Compounda of the formula I, in which X is

iso-propoxy and R! and
R? correspond to one row in Table A

Table 8

Compounds of the formula I, in which X is

allyloxy and Ri and R2
correspond to one row in Table A

\O(
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5 Table A
1
10
Yo. nt Lo
A-1 H H
15 | a-2 CH2CH; H
A-3 CH;CHy Cis
A-4 CHyCHy CHaCHs
A-5 CH,CH2CH, H
2p | A6 CHzCHCHy CH3
A-7 CH;CHaCH, CHCH3
A-8 CHaCH,CH, CH,CHaCH;3
A-9 CH(CH3) 3 H
“fa-10 | CH(CH3)a CH;3
25 I CH(CH;) 3 CH,CHy
A-12 () CH(CH;)-CHzCHy H
A=13 — (%) CH(CE3 ) =CHZCHj —CHy
A-14 (%) CH(CH3)~CHyCH; CHZCHj
30 | a-18 (S) CH(CH3)-CH;CH; H
A-16 (8) CH(CHj)-CHyCH, CHy
A-17 {5) CH(CHj)-CH;CH; CH2CH;
A-18 (R) CH(CH;)-CHaCH; H
35 | A-19 (R) CH(CHj;)-CH:CHy Chs
A-20 (R) CH(CHj)-CHyCH, CH,CH;
A-21 (+) CR(CH3)-CH(CH;3), H
A-22 (+) CH(CH;)~CH(CHi)3 CHa
ap L2723 (+) CH(CH3)~CH(CH3)2 CHaCHy
A-24 {8) CH{CH3)-CH(CH3)j H
A-25 (8) CHI(CH3)}-CH(CH3)2 CHj
A-26 (8) CH(CH3)-CH(CHs)z CHaCHy
A-27 (R) CH(CH3)~CH(CH;)3 H
45 Maas (R) CH(CH;)-CH(CHs), CH;
A-29 (R) CH(CH3)-CH(CH3)3 CHzCH3
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No. Rl R3
A-30 (¥} CH(CH3)-C(CHi)s H
A-31 (t) CH(CH3)~C({CHy)3 CH;

5 A-32 (¥} CH(CH3)-C(CHi)3 CHzCH3
A-33 (S) CH(CHj3)-C(CHj3)» H
A-34 (8) CH(CH3)~C(CHa)s Cls
A-35 (S) CH(CH3)-C(CH3)3 CH,CH;

1o 238 (R), CH(CH3)~C{CHa)3 H
A-37 (R)} CH(CH3)-C(CHs)3 CHa
A-38 (R)| CH(CH3y)~C(CH3)3 CHaCH;
A-39 CH,C (CH3 ) =CH; H
A-40 CHyC (CH3 ) =CH; CiHy

15 | a-a1 CH,C (CH3 ) =CH; - CH,CHy
A-42 , cyclopentyl H
A~43 “eyclopentyl CHs
A-44 cyclopentyl CH2CH3

20 | A-45 - (CH3) 2CH(CH3 ) (CHy) 2~

—

The compounds I are suitable as fungicides. They have cutstanding
activity against a broad spectrum of phytopathogenic fungi, in

* particular” frm!f‘tl‘.r\!' clanses of the Ascomycetes, Deuteromycetas,

Phycomycetes and Basidiomycetes. Some of them act systemically,

and they can be} employed in crop protection as foliar- and soil-
acting fungicides.

30

35

40

45

They are especihlly important for controlling a large number of
fungi on a variéty of crop plants such as wheat, rye, barley,
oats, rice, mize, grass, bananas, cotton, soya, coffee, suger
cane, grnpevines, fruit species, ornamentals and vegetablas such

as cucumbers, beans, tomatoes, potatoes and cucurbite, and om the
seeds of these plants.

Specifically, t]:;;ey are suitable for controlling the following
plant diseases:

Alternaria speciaa. Podosphaera species, Sclerotinia apecles,
Physalospora canker on vegetables and fruit,

Botrytis cine..:.'sa {(gray mold) an strawberries, vegetables , or-
namentals and|{grapevines,

Corynespora céssiicola on cucumbers,
Colletotrichum species on fruit and vegetables,
Diplocarpon résae on roses, .
Elsinoe fawcetti and Diaporthe citri om citrus fruit,

Sphaerotheca speciea on cucurbits, strawberries and roses,
Cercospora gpecies on peanuts, sugar beets and aubergines,-
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Erysiphe cichoracearum on cucurbits,
Levelllula taurica on paprika, tomatoes and avbergines,
Mycosphaerella species on apples and japanese apricot,
Phyllactinia kakicola, Gloesporium kaki on japanese apricot,
Gymnosporangiwn yamadse, Leptothyrium pomi, Podosphaera leuco~
tricha mnd Gloedes pomigena on apples,
Cladosporium carpophilum on pears and japapese apricot,

* Phomopsis species on pears,

Phytophthora species on citrus 'fruit. potatoes, cnions, espe-
cially Phytophthora infestans on potatoes and tomatoes, '
Blumeria graminis (powdery mildew) on cereals,

Pusarium- and Verticillium species on variocus plants,
Glomerella cingulata on tee,

Drechslera- and Bipolaris species on cereals snd rice,
Mycosphaerella spescies on bananas and peanuts, ’

Plasmopara viticola on grapevines,

Personcspora species on onions, spinach and chrysantemum,

Phaeolsariopgsis vitis and Sphaceloma ampelina on grapefruits,
Pessudocercoaporella harpctrichoides on wheat and barley, -
Pssudoperonospora 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 Saptoria triticil-on wheat,
Uncinula necator on grapevines,

Ustilago species on cersals and sugar cane, and
Vanturia species {ascad) on apples and pears.

40

Moreover, the compounds I are suitable for controllin.; harmful
fungl such as Paacilomyces variotii in the protection of materi-

als (e.g. wood, paper, paint dispersions, 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 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 camprise from 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-
45 ture of the effect desired.
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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 generally 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,

for example, fram 0.001 g to 2 kg, preferably 0.005 g to 1 kg, of
active ingredient per cubic meter of materizl treated. '

The compounds I can be converted into the customary formulations,
e.g. solutions, emlsions, suspensions, dusts, powders, pastes
and granules. The use form depends on the particular purpose; in

any case, it should guarantee a fine apd uniform distribution of
the compound according to the invemtion,

The formulations are prepared in a known mapner, e.g. by exten-

ding the active ingredient with solvents and/or carriereg, if de-
gired using emulsifiers and dispersants, it also being possible
to use other organic sclvents 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 chlorvbenzenes); paraffins (evg. mineral oil

fractions), elcoholas (e.g. methanol, butanol), ketones (e.g. cy-
clohexanone), amines (e.g. ethanclamine, dimethylformamide) and
water; carriers such as ground natural minerals (e.g. kaolins,

3D

clays, talc, chalk) and ground synthetic minerals (e.g. Highly--
disperse silica, sllicates); emulsifiers such as non-ionic and

anionic emulsifiers (e.g. polyvoxyethylene fatty alcohol ethers,
alkylsulfonates and arylsulfonates) and dispersants such as li-

gnin-sulfite waste liguors and methylcellulose.

40

45

Suitable purfactants are alkall metal, alkaline earth metal and
ammenium salts of lignosulforic acid, naphthalenesulfonic acid,
phenolsulfonic macid, 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 napthalenesulfonic
acid with phenol or formaldehyde, polyoxyethylene octylphenyl
ether, ethoxylated isococtylpbenol, octylphenol, ncnylphenol, al-
kylphenol polyglycol ethers, tributylphenyl polyglycol etbers,
alkylaryl pclyether alcchols, isotridecyl mlcohol, fatty alcohol/
ethylene oxide condensates, ethaxylated castor oil, polycxyethy-
lene alkyl ethers, ethoxylated polyoxypropylene, lauryl alcohol
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polyglycol ether acetal, sorbitol esters, lignin-sulfite waste
ligquors and methylcellulose.

Substances which are suitable for the preparation of directly
spraysble solutions, emlsions, pastes or oil dispersions are mi-~
neral oll fractions of medium to high boiling point, such as ke-
rosene or dieeel oil, furthermore coal tar oils and oile of vege-
table or animal origin, aliphatic, cyclic and arcmatic hydrocar-
bons, e€.g. benzeme, toluene, xylene, paraffin, tetrahydronaphtha-
lene, alkylated nnphthnleﬁea or thalr derivetives, methanol,
ethanol, propanol, butanol, chloroform, carbon tetrachloride, cy-
clohaexanol, cyclohexancme, chlorobenzene, isophorone, strongly

polar solvents, e.g. dimethylformamide, dimethyl sulfoxide, N-me-
thylpyzrrolidome and water.

Powders, materials for scattering and dusts can be prepared by

mixing or concomitantly grinding the actiwve substances with a so-
1id carrier.

Granules, e.g. coated granules, impregnated granules and homoge-
necus granules, can be prepared by binding the active ingredients
to solid carriers. Examples of solid carriers are mineral earths,
such as silicae, silica gale, silicates, talc, kaolin, attaclay,
limestone;— lime, —=lmik, bote;~tcess; clay, "dolemite, diatomaceous
earth, calcium sulfate, magnesium sulfate, magnesium oxide,
ground synthatic materials, fertilizers, e.g. ammonium sulfate,
ammonium phospbate, ammonium nitrate, ureas, and producta of ve-

1)

40
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getable origin, such as cereal meal, tree bark meal, wood meal
and nutshell meal, cellulose powders apd other sclid carriers.

In general, the formulations comprise of from 0.01 to 95% by
weight, preferably fram 0.1 to 90% by weight, of the active in-
gredient. The active ingredients are employed in a purity of frem
90% to 100%, preferably 55% to 100% (according to NMR Bpectrum) .

The following are exemplary form:lations:

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

II.

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 weight of paraffin oil
which had been sprayed onto the surface of this 8ilica gel.
This gives a formulation of the active ingredient with'good
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adhesion properties (comprises 23% by weight of active in-
gredient) .

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 B to 10 mol of
ethylene oxide and 1 mol of ocleic acid N-monoethanolamide, 2
parts by weight of calcium dodecylbenzenesulfonate and 2
parts by weight of the adduct of 40 mol of athylene oxide

and 1 mol of castor oll (comprises 9% by welght of active
ingredient). )

20 parts by weight of a compound according to the jovention
are diseclved in a mixture composed of 60 parts by weight of
cyclohexancne, 30 parts by weight of isobutanol, 5 parts by
weight of the adduct of 7 mol of ethylesne oxide and 1 mol of
isooctylphemol and 5 parts by welght of the adduct of 40 mol
of ethylene oxide and 1 mol of castor oll (comprises 16% by
welght 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
sodinm salt-vf a lipmosulfonic~acid-from a snlfite waste 1li-
quor and 7 parts by weight of pulverulent silica gel, and
the mixture is ground in a hammer mill (comprises B0% by
weight of active ingredient).

35 viI.

40

45 VIII.

90 parts by weight of a compound according to the invention
are mixed with 10 parts by weight of N-methyl-CG-pyrrolidone,
which gives a soclution which is suitable for use in the form

of microdrops (comprises 90% by welight 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 iscbutancl, 20 parte by
weight of the adduct of 7 mol of ethylene oxide and 1 mol of
isococtylphenol and 10 parts by weight of the adduct of 40
mol of ethylene axide 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 ingrediemt.

20 parts by weight of a compound according to the invention

are mixed thoroughly with 3 parts by weight of sodium diiso-
butylnaphthalene-O-sulfonate, 17 parts by weight of the so-

-



WO 03/0084158

10

15

PCT/EPO2/07575

14
dium salt of a lignosulfonic acid from a sulfite waste l1li-
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.

The active ingredients can be used ag such, in the form of their
formulations or the use forms prepared tharefrom, e.g. in the
form of directly sprayable solutions, powders, suspensions or
dispersions, emulsions, oil dispersions, pastes, dusts, materials
for epreading, or granules, by means of spraying, atamizing, du-
sting, scattering or pouring. The use forms depend emtirely on
the intended purposes; in any case, this is intended to guarantee

the finest possible distribution of the active ingredients accor-
ding to the ipvention.

Aqueous use forms can be prepared from emulsion concentrates, pa-
etes or wettable powders (sprayable powders, oil dispersions) by
adding water. To prepare emulsione, pastes or oil dispersions,

the substances as such or dissolved in an. 0il or solvent, can be
homogenized in water by means of wetter, tackifier, dispersant or
emilsifier. Alternatively, it is possible to prepare concentrates

‘composed of active—substance; wetter;—tmckifier, dispersant-or

emlsifier and, if appropriate, solvent or oil, and such concen-
trates are suitable for dilution with water.

30
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The active ingredient concentrations in the ready-to-use products
can be varied within substantial ranges. In general, they are

fram 0.0001 to 10%, preferably fram 0.01 to 1%.

The active ingredients may also be used successfully in the ul-
tra-low-volime process (ULV), it being possible to apply formula-

tions comprising over 95% by weight of active ingredient, or even
the active ingredient without additives.

Various types of oils, herbicides, fungicides, other pesticides,
or bactericides may be added teo the active ingredients, if appro-
priate also only .immediately prior to use {tank mix). These

agents can be admixed with the agents according te the invention
in a weight ratio of 1:10 to 10:1.

In the use form as fungicides, the compositions according to the
invention can alsoc be presant together with other active ingre-
dients, e.g. with herbicides, insecticides, growth regulatora,
fungicides or else with fertilizers. Mixing the compounds I or
the compositions camprising them in the use form as fungicides
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with other fungicides frequently results in a broader fungi-cida.l
spectrum of action.

The following list of “fungicides, 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:

sulfur, dithiocarbamates end their derivativeas, such as
iron(IIT) dimethyldithiocarbamate,  zinc dimethyldithioccarba-

mate, zinc ethylenebisdithiocarbamate, manganese ethylensbias- .

dithiocarbamate, manganese zinc ethylenediaminebisdithiocar-
bamate, tetramethylthiuram disulfide, ammonia complex of zinc
(N,N-ethylenebisdithiocarbamate), ammonia complex of zinc
{N,N’-propylenebisdithiocarbamate), zinc (N,N’-propylenebis-
dithiocarbamate), N,N’-polypropylenebis(thioccarbamoyl)disul-
fide;

nitro derivatives, such as dinitro(l-methylheptyl)phenyl cxo-
tonate, 2-pec-butyl-4,6-dinitrophenyl 3,3-dimethylacrylate,.
2-sec-putyl-4, 6~dinitrophenylisopropyl carbonate, dlisopropyl
S-nitro-isophthalata;

heterocyclic substances, such as 2-heptadecyl-2-imidezolline
acetate, 2,4-dichloro-6-(o-chloroanilino)}-a-triazine,
0,0-diethyl phthalimidophosphonothivete,—5-amino-1-[bis (dime=-
thylamine) phosphinyl]-3-phenyl-1,2,4- triazole, 2,3-dicym-
no-1,d~-dithicanthraquinone, 2-thio-1,3-dithioclo{d,5-blquino-
xaline, methyl 1-(butylcarbamoyl)-2-benzimidazolecarbamate,

30

2-methoxycarbonylaminobenzimidazcle, 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-1-sulfonic acid
dimethylamide, N~dichlorofluoromethylthio~N’,N’-di-
methyl-N-phenylsulfo-diamide, S5-ethoxy-3-trichlorome-
thyl-1,2,3~thiadiazole, 2-thiocyanatomethylthiobenzothiazole,
1,4-dichloro-2,5-dimethoxybenzene, 4-(2-chlorophenylbydrazo-
no}-3-methyl-5~isoxazolone, pyridine-2-thiocl l-oxide, B-~hy-
droxyguinoline or its copper salt, 2,3-dihydro-5-carboxanili-
do-6-methyl-1, 4é~oxathiine, 2,3-dihydro~S-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~-3i-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-l1,4-diylbis-1-(2,2,2-trichloro-

| Bl . THEMCIET e cr .- L
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ethyl) formamide, 1-{3,4-dichlorocanilino)-l1-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]-cis-2,6-di-
methyl- morpholine, N-[3-{p-tert-butylphenyl)-2-methylpro-
pyll-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,
N-{n-propyl)-N-(2,4, 6-trichlorophenoxyethyl) -N’-imidazo-
lyl-urea, 1-(4-chlorophencxy)-3,3-dimethyl~1-(1BH-1,2,4-tri~
azol-1-yl)~-2-butanone, 1-(4{-chlorophenoxy)-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, O-{2-chlorophenyl)-d-{4-chlorophenyl)-5-pyrimidineme-
thanol, - 5-butyl-2-dimaethylamino~4-hydroxy-6-methylpyrimidine,
bis (p~chlorophenyl) -3~pyridinemethancl, 1,2-bis(3~ethoxycar-
bonyl-2-thioureido)benzene, 1,2-bisa(3~methoxycarbonyl-2-thio-
ureido) benzene,
strobilurines such as azoxystrobin, kresoxim methyl,
methyl-E-mathoxyimino- [0~ (2-phanoxyphenyl) ] ~acetamide, methyl
E-methoxyimino-{0~- (2, 5-dimethylphenoxy)~o-tolyl]acetanide,
picoxystrebin, pyraclostrobin, triflexystrobin,
anilinopyrimidines such as N-(4,6~-dimethylpyrimidin-2-yl)an-
iline, N- {4-mathyl=5- (1-prépynyI)pyrim{din-2—y1] ~aniline,
N-[4-methyl-6~-cyclopropylpyrimidin-2-yllaniline,
phenylpyrroles such as 4-(2,2-difluoro-1, 3-benzodmxol-4-

——Yllpyrzole-3-carbonitrile,

35
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cinnamamides such as 3- (4—chloropheny1)-3-(3,4-dmethoxy—
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-cxycyclohexyl ) -2-hydroxyethyl ) glutar-
imide, hexachlorobenzeme, 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-chloroacetyl-D, I~2-amino- butyrolactone,
DL-N-(2, 6~dimethylphenyl) -N- (phenylacetyl)alanine methyl
ester, S-methyl-5-vinyl-3-(3,5-dichlorophenyl)-2,4-di-
oxo-1,3-oxazolidine, 3-{3,5-dichlorophenyl (5-methyl-5-me-
thoxymethyl]~1,3-oxazolidine-2, 4-dione, 3-(3 , 5=dichlorcphe-
nyl)-1l-isopropylcarbamoylhydantoin, N-(3, 5=dichlorophe-
nyl)-1,3-dimethylcyclopropane-1, 2-dicarboximide, 2~cya~-

no- [N~ (ethylaminocarbonyl)-2-methoximino}acetamide,
3,5-Dichloro-N- {3~chloro-l-ethyl-1-methyl-2-oxo-pronyl) -4-
methyl-benzamide, 1- (3~Bramo-6~-methoxy-2-mathyl-phenyl) -
1-(2,3, 4-trimethoxy-6-methyl-phenyl) -methanone, 1-[2-(2,4-di-
chloro-phenyl)pentyl])-1E-1,2, é-triazole, 2,4-diflucro- -
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a-(1H-1,2,4-triazolyl-l1-methyl) benzhydryl alcohol, N-{3~chlo-~
ro-2, 6-dinitro-4-trifinoromethylphenyl)-5~triflucrome-

thyl-3~chloro-2-aminopyridine, 1-((bis (4~fluorcphenyl)methyl-
silyl)methyl)-1H-1,2,4-triazole.

Synthesis Examples

With due modification of the starting compoundas, the protecol
shown in the synthesis example below was used for obtaining fur-

ther compounds Y. The resulting compounds I, together with physi-
cal data, are listed in the Table I which follows.

Example 1 Preparation of 5,7—dihydroxy—6-(2,6-dif1uorophe-
nyl)-[l,z.tl-triazolo[l S-G]-:pyrimidine
A m:.xture pf S—minq.—l z,fd.-‘tr:.nzole (14 9‘). diethyl, (2 6-d.'|.fluo-
rophenyl)—mlqnnte (0, 17 mol, cf. EP-A 10 02 788) and eributyl-
amine (50 ml) was heat.ed at about 180°C for six hours. The reac-
tion mixture was cooled to about 70°C. 200 ml of 10 & agqueous so-
dium hydroxide solution were added and the reaction mixture were
stirred for 30 minutes. The phases were separated, the agueous
phase was extracted with diethyl ether. The aqueous phase is aci-

dified. The precipitate was filtered off and dried to yield 40 g
of th¥ title campound. ~ o m— ———

Example 2 Preparation of 5,7-dichloro-6-(2,6-diflucrophe-
nyl)-[1,2,4)-triazolo{l, 5-al-pyrimidine

A mixture of 5,7-dihydroxy-6-(2,6-aifluoropbenyl)-[1,2,4]-tri-
azolo-[1,5—alpyrimidine (30 g, obtained from Ex. 1) and phospho~
rous oxychloride (50 ml) was refluxed for about eight hours.

Phosphorous oxychloride was partly ‘distilled off. The residue was

A5
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poured into a mixture of dichloromethane end water. The organic
layer was separated, dried and fjltered. The filtrate was concen-
trated in vacuo. to yleld 28 g of the title campound of mp. 121°C.

Example 3 Pre}';mr'ation of 5-chloro-6- (2,6-dif1uoro;;hmyl)—?;iao—
propylamine-[1,2,4]-triazole[l,5~a]pyrimidine [I-3]

A mixture of isopropylamine (1,5 mmol), triethylamine (1,5 mmol)
and dichloromethane {10 ml) was added to a mixture of 5,7-di-
chloro-6-(2, 6~diflucrophenyl)-(1,2,4]-triazololl, 5-a]-pyrimidine
(1,5 mmol, obtained from Ex. 2) and dichloromethane (20 ml) under
stirring. The reaction mixture was stirred for about 16 hours at
about 20 to 25°C and subsequently washed with dilute hydrocloric
acid (5%). The organic layer was separated, dried and filtered.
The filtrate was wap'oratad under reduced pressure and the resi-

.r- - ~EEETr-E- "
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due was chromatographed to yield 0,43 g of the title compound of
mp. 169°C. '

Example 4 Preparation of 5-cyano-6-(2,6-difluorophe-
5 nyl)~-7-(4-methylpiperidin-1-yl)-[1,2,4]-tri-
azolo[l,5~alpyrimidine [T-18]

A mixture of 5-chloro-6~(2,6-difluorophenyl)-7-(4-methylpiperi-
din-i-yl}-[1,2,4}-triazolo~[1,5-0)-pyrimidine (0,1 mol; I-4}) and
10 tetrasthylammonium cyanide (0,25 mol) in 750 ml Dimethylformamide
(DMF) (750 ml} was stirred for 16 hours at about 2D to 25°C. To
this mixture water was added and methyl tert.butyl ether (MTBE),
the organic phease was separated, washed with water, dried and
filtered. The filtrate was evaporated and the residue was chroma-
15 tographed to yield 6,95 g of the title compound of mp. 2129C..

Example 5 Preparation of S-methoxy-6-(2,6-difluorophe~

nyl)-7-(diethylamine)~[1,2,4)-triazole (1, 5-alpyrimi-
dige [I-19] .

To a solution of 5-chloro-6-(2,6~difluorophenyl)-7-{diethyl-
amino)~[1, 2,4)-triazolo-[1,5~-a]-pyrimidine: (65 mmol; I-6) in

400 ml dry mthmol wap added a 30% solution of sodium methano-
late (71,5 umol) at about 20 to 25°C.—This mixture wap" further -
stirred for 16 hours. Methanol was evaporated and the residue was
dissolved with dichloromethane. The organic phase was washed with
water, drlied and filtered. The filtrate was evaporated and the

residue was chromatographed to vield 16,3 g of the title ccnpmmd
of mp. 153°C,

30 '
Table I
RI—E: F
I
40 o ¥ = x :(':;. [g;;l)‘
I-1 E H c1 250
I-2 | . CH;C(CH3)=CH, CHaCHj cl 96
1-3 CH{CH;) 4 H cl 1638
1~-4 - (CH3) 2CH (CH3) (CH3) 3~ Cl .196
45 | 1-5 cyclopentyl H cl . 165
I-6 CHaCHy CHaCH;, cl 158
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S. data

Ne- ol B? x it
I-6 CH,CH, CHoCH;j cl 158
I-7 CHzCHzCH; "CH3CR3CHa |- cl 125
®M1-8 CH(CH3) 2 CHs cl 168
I-9 | (&) CH(CHj)-CHzCHy H cl 184
I-10 {S) CH(CHz)-CHyCHy H Cl 176
I-11 (R} CH(CHa)-CHaCHs H Cl 176
10 | 1-12 | (&) CH({CH3)-CH(CH;)a H cl 157
I-13 | (S) CH(CH3)-CH(CHa)2 H Cl 149
T-14 | (R) CH(CH3)-CH(CHj)2 B ¢l 149
I-15 {x) CH(CH3)-C(CHs3)3 H Cl 160
15 | I-16 {S) .CH(CH;)-C(CH;3)s. H Ccl _175
I-17 | (R) CH(CH3)~C(CH3)3 B c1 175
I-18 - (CHz) 2CH(CHa) (CHz)32- N 212
I-19 : CHaCHs CH,CH; OCH;, 153

20 Examples of the action against harmful fungi

The funglcidal action of the compounda of the formula I was de-
monstrated by the following experiments:

25 The active compounds, separately or together, were formulated as
a 10% emulsion in a mixture of 70% by weight of cyclchexanone,
20% by weight of Nekanil® LN (Lutensol® AP6, wetting agent having

emulsifying and dispersant action based on ethoxylated alkyl-
phenols) and 10% by weight of Wettol® EM (nomicnic emmlpifier ba-

30 sed oh ethoxylated castor oil) and diluted with water to the de-
sired concentration.

Biological sctivity triml - Fungicidal control of early blight on
tomatoes {Alternaria solani)
35

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 sprayed to run-off with an agqueous suspansion,
containing the concentration of active ingredient mentioned in
40 the tmble below, prepared from a stock solution containing 10 %
of the active ingrediemt, B85 % cyclohexanone and S5 & emulsifier.
The next day, the treated plants were inoculated with an aqueous
suspension of Alternaria solani containing 0,2 x 106 spores per
ml. Then the trial plants were inmediately transferred to a hu-
45 mid chamber. After 6 days at 20 to 239C and a relative humidity

Az
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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 beén treated with 250 ppm of
compounds I-2 to I-9%, I-11, I-12, I-14, I-15 and I-17 showed an

infection of nhot more than 1%, _whereu the untreated plants were
infected to S0,

Active compounds A and B known from WO-A 58/46608 were used as
comparison compounde:

No. known from R
A WO-A 98/46608, N& 5 hydrogen
B WO-~A 98/46608, No. 7 methyl

Comparison trial - Control of gray mould (Botrytis cinerea) on

fruit slices of green pepper

Fruit slices of green pepper were spraved to run-off with an
agueous suspension, containing the concentration of active ingre-
dient or thelr mixture mentioned in the table below, prepared

30
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fram a stock solution containing 10 % of the active lngradient;
85 % cyclohexancne and 5 & smulsifier. After 2 hours the sprayed-
on layer had dried, the disks were inoculated with a spore sus-
penpion of Botrytis cipnerea containing 1,7 x 10f spores per ml in
2 wt. § agueous bicmalt solution. The infected fruit slices were
then incubated in chambers with high humidity for four days at

18-20°C. The fruit slice area under fungal attack was then asses-
sad visually in percent.

In this test, the plants which had been treated with 500 ppm of
compounds I-2, I-8 and I-14, resp., showed an infection of not
more than 3%, whereas the the plantg treated with 500 ppm of com-
parison compounds A and B, resp'.. were infected to 100 and 20%,
and the unteated plants were infected to 100%.
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6-(2, 6-Difluoro-phenyl)-triazolopyrimidines of formula I

in which

R! and R? independently denote hydrogen or

C1—Cip=alkyl, Cz-Cip~alkenyl, Cz—Cip—2lkynyl, or Cy—Cig—al-
kadienyl, .

C3-Cig~cycloalkyl, phenyl, naphthyl, or.

5= or 6-membered heterocyclyl, containing one to four
nitrogen atoms or one to three nitrogem.at:m and one
sulfur or oxygen atom, or-

5~ or &-membered heterocaryl, containing one to four

*nitrogen atoms or one to three nitrogen-atome and one

sulfur or oxygen atom, or

where R! and R? radicals may be unsubstituted or may

a0

a5

40

45

carry one to three groups R°, e —

R* is cyano, nitro, bydroxyl, Ci-Cg-alkyl, Ci3-Cg~haloal-
kyl, C3-Cg-cycloalkyl, C;~-Cg-alkoxy, Ci~Cg-haloalkoxy,
C1-Cg-alkylthio, C;-Cg~alkylamino, di-C,-Cg-alkyl-
amino, Cy~Cg¢-alkenyl, Cz~Cg-alkenyloxy, Ca-Cg-alkynmyl,
C3-Cg—-alkynyloxy and C;-Cq-alkylenedioxy; or

R! and R? together with the interjacent nitrogen atcm repre-

sent a 5- or S-membered heterocyclic ring, containing one
to four nitrogen atoms or one to three nitrogen atoms and

one sulfur or oxygen atom, which may be substituted by
cne to three Rd radicals;

is halogen, cyano, C;-Cg-alkoxy, C;-Cs~haloalkoxy or
C3;-Cg-alkenyloxy.



WO 03/00841%

2-

10

15 4.

40

45

PCT/REPVO2/0T575

22
-Campoun@s of formula I according to claim 1, in which

R! 1is straight chained or branched C;-Cg-alkyl,
C2~Cg-alkenyl, or C3-Cs-cycloalkyl, and

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

R! and R? together with the interjacent nitrogen atom repre-
sent a heterocyclic ring with 5 or 6 carbon atoma being
opticnally subatituted with one or two C;-Cg-alkyl
groups.

-

Compounds according to claims 1 or 2 in which R? is hydrogen.
Compounds acecording to claimas 1 te 3 in which X is halogen.

A process for the preparation of coampounds of foxrmmla I a=s
defined in ¢laim 4 which comprises reacting 5,7-dihalogen-
6~-(2, 6~difluoro~phenyl)-triazolopyvrimidines of formula II

sos S

in which ¥ is halogen with an amine of formula III
%&—H— 111

in which R! and R? are defined as for formula I to produce
compounds of formula I.

A camposition suitable for contreolling phytopathogenic fungi,

comprising a molid or liquid carrier and a compound of the
formila I as claimed in claim 1.

A method for controlling phytopathogenic fungi, which compri-
see 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 formmla I as claimed in
claim 1.
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6-(2, 6~Difluoro-phenyl)-triazolopyrimidines

‘Description

The invention relates to 6~(2,6-difluoro-phenyl)-triazolopyrimi-
dines of formula I

2
L.E P
10
0

in which
15

Rl and R? independently denote hydrogen or

C3-Cip-alkyl, C3-Cjip-alkenyl, C3~Cip—-alkynyl, o6r Cyq-Cip-alka-
dienyl, C3~Cyg-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 atom, or ‘

5~ or 6-membered heterodryl. containing one to four nitrogen

atoms or one to three nitrogen atoms and one sulfur or oxygen
25 atom, or

where A! and R? radicals may be unsubstituted or may carry one
to three groups Ra,

a0 R* is cyano, nitro, hydrexyl, C;-Cg-alkyl, C3~Cg-~cycloalkyl,
C1-Cg—alkoxy, Ci-Cg~alkylthio, C1-Cg-alkylamino, di-
C;-Cg-alkylamino, Cz2~Cg~alkenyl, C3-Cg-alkenyloxy,
C2-Ce-alkynyl, C3—Cs-alkynyloxy and C;-C¢~alkylenedioxy;
or

35

R! and R? together with the interjacent nitrogen atom represent a
5~ or Eé-membered heterxocyclic ring, containing one to four
nitrogen atams or one to three nitrogen atoms and one sulfur

or oxygen atom, which may be substituted by one to thres R2
40 radicals;

is halogen, cyano, C;-Cg~alkoxy, C;~Cg¢-haloalkoxy or C3-Cg-al-
kenyloxy.

45 Moreover, the invention relates to processes for their prepara-

tion, compositions containing them and to their use for combating
phytopathogenic fungi.
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6-Phenyl-7-amino-triazolopyrimidines are generally known from
US 4,567,262 and US 5,593,996.

Triazolopyrimidines with a trifluorophenyl group in G—position
are discleosed in WO-A 98/46607 and EP-A 945 453.

From WO-A 98/46608 some 6-(2,6-difluoro-phenyl)-triazolopyrimidi-

nes are known, which are substituted in the 7-position by flyori-
neted alkylamines.

The compounds disclosed in the documents discussed above are said
to be active againet varlious phytopathogenic fungi.

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

We have found that this object-is achieved by the compounds defi-
ned at the ocutmet. Furthermore, we have found procesaes for their
preparation, compositions comprising them and methods for
controlling phytopathogenic fungi using the compounds I.

The compounds of the formla I differ from the compounds known
from WO-A 98/46608 in the. combination of the 2,6-difluoro~-phenyl

group with an halogen free amino group in the 7-position of the
triazolopyrimidine system.

The present invention further provides a process for the prepara-
tion of compounds of formula I as defined above which comprises

treating a 5,7-dihalo compound of formula II in which X is halo-
gen with an amine of formula IIIX.

i @
Rl
-~ - —————r
<§;‘ibi£?'!!l + ga-N-H I
v II III

The reaction between the 5,7-dihalo compound II and the amine of

formula ITI can be carried out under conditiona known from WO-A
98/46608.

Compounds of formula II are known f£rom EP-A 550 113; they can be
prepared by known methods [cf. EP-A 550 113 or EP-A 770 6151].

The reaction is preferably carried out in the presence of a sol-
vent. Suitable solvents include ethers, such as dioxane, diethyl
ether and, especially, tetrahydrofuran, halogenated hydrocarbons
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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
fraom 109C to 35°C,

It is aleo 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 compound of
formula III may serve ap a base.

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 productas. Some of the
end products are cbtained in the form of colorless or slightly
brownish, viscous oils, which are purified or freed from volatile
components under reduced presaure and at moderately elevated tem-
peratures. If the end products are obtained as solids, purifica-
tion can also be carried out by recrystallization or digestion.

Compounds of formula II are known in the art and can be obtained

by synthesis routes disclosed in EP-A 550 113, EP-A 770 615 and
WO-A 98/46608.

Conpounds of formula I in which X denotes cyano, C;-Cg-alkoxy,
C1~-Cg-haloalkoxy or C;-Cg-alkenyloxy can be prepared by reacting
compounds I in which X is halogen, preferably chloro, with com-
peunds of formula IV, which are, dependent from the value of X’
to be introduced to yield formula I compounds, an anorganic cyano
salt, an alkoxylate, haloalkoxylate or an alkenyloxylate. respec-
tively, preferably in the presence of a a solvent. The cation M
in formula IV has minor influence; for practical and econcmical

reasons usually ammonium-, tetraaslkylammonium- or alkalimetal-
and earth metal salts are preferred.

Eﬂ 2
F F
1 1

R M-X R

' --—_-_ !
o -
Hal 1 (X=Hal) X

The reaction is suitably carried out at a temperature in the
range from 0 to 120°C, the preferred reaction temperature being

frem 10 to 40°C [cf. J. Heterocycl. Chem., Vol. 12, p. 861-B63
(1975)1.
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Suitable solvents include ethers, such as dioxane, diethyl ether
and, especially, tetrahydrofuran, halogenated hydrocarbons such

as dichloromethane and aromatic hydrocarbons, for example to-
luene.

If individual compounds I are not cbtainable 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 sub-
stituents:

-~ halogen: fluorine, chlorine, bromine and iodine;

~ C1=-Cipo—alkyl: Baturated, straight-chain or branched hydrocarbon
radicals having 1 to 10, especially 1 to § carbon atoms, for ex-
ample C;~Cy-alkyl as mentioned above or pentyl, l-methylbutyl,
2-methylbutyl, 3-methylbutyl, 2,2-di-methylpropyl, l-ethylpropyl,
hexyl, 1,l1-dimethylpropyl, 1,2-dimethylpropyl, l-methylpentyl,
2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 1,l-dimethyl-
butyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,2-dimethylbutyl,

2,3-dimethylbutyl, 3,3-dimethylbutyl, l-ethylbutyl, 2-ethylbutyl,

30

as

40

45

1,1,2-trimethylpropyl, 1,2,2-trimethylpropyl, l-ethyl-l-methyl-
propyl and l-ethyl-2-methylpropyl;

- Cz-Cip—alkenyl: unsaturated, straight-chain or branched hydro-
carbon radicals having 2 to 10, especially 2 to 6 carbon atoms
and a double band in any position, for example ethenyl,
l-propenyl, 2-propenyl, l-methylethenyl, l-butenyl, 2-butenyl,
3-butenyl, l-methyl-l-propenyl, 2-methyl-l-propenyl,
l-methyl-2-propenyl and 2-methyl-2-propenyl:

Cz-Cio~alkynyl: stralght-chain or branched hydrocarbon radicals
having 2 to 10, especially-2 to 4 carbon atoma and a triple bond
in any position, for example ethynyl, l-propvayl, 2-propynyl,
l-butynyl, 2-butynyl, 3-butynyl-and l-methyl-~2-propynyl;

haloalkyl moieties of C;-Cg-haloalkoxy: straight-chain or branched
alkyl groups having 1 to 6, preferably 1 to 4 carbon atoms {(ae
mentioned above), where the hydrogen atoms in these groups may be
partially or fully replaced by balogen atoms as mentioned above,
for example C;-Cz-haloalkoxy., such as chloromethoxy, bromomethoxy.
dichloromethoxy, trichloromethoxy., fluoromethoxy, difluorome-

thoxy, trifluoromethoxy, chloroflucromethoxy, dichlorofluorome-.
thoxy, chlorodifluoromethoxy, l-chlorcethoxy, l-bromoethoxy,
1-fluoroethoxy, 2-fluoroethoxy, 2,2-difluoroethoxy, 2,2,2-tri-

Ty
[

klg - —— 1y
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5 .
fluorcethoxy, 2-chloro-2-fluorcethoxy, 2-chloro-2,2-difluoroe-

thoxy, 2,2-dichloro-2-fluoroethoxy, 2,2,2-trichloroethoxy and
pentafluoroethoxy;

Ca-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 b6-membered heterocyclyl group, containing one to four

nitrogen atoms or one to three nitrogen atome and one sulfur or
oxygen atom, preferably one oxygen atom.

S5-membered heterocaryl, containing one to four nitrogen atoms or
one to three nitrogen atoms and one sulfur or oxygen atom:
5-membered hetercaryl groupe which, in addition to carbon atoms,
may contain one to four nitrogen atoms or one to three nitrogen
atoms and one sulfur or oxygen atom as ring members, for example
2-furyl, 3~furyl, 2-thienyl, 3-thienyl, 2-pvrrolyl, 3-pyrrolyl,
3-isoxazolyl, 4-isoxmzolyl, S5-isoxazolyl, 3-isothiazolyl, 4-iso-
thiazolyl, S5-isothiazolyl, 3-pyrazolyl, 4-pyrazolyl, 5-pyrazolyl,
2-oxazolyl, 4-oxazolyl, S-oxazolyl, 2-thiazolyl, 4-thiazolyl,
S5-thiazolyl, 2-imidazolyl, 4-imidazolyl, 1,2,4-oxadiazol-3-yl,
1,2,4-oxadiazol-5-y1, 1,2,4-thiadlazol-3-yl,
1,2,4-thiadiazol-5-yl, 1,2,4-triazol-3-yl, 1,3, 4-oxadiazol-2-vl,
1,3,4-thiadiazol-2-yl and 1,3,4-triazol-2-yl;

6-mambered heteroaryl, containing one to four nitrogen atoms:
t-membered hetercaryl groups which, in addition to carbon atoms,
may contain cne to three or one to four nitrogen atoms as ring
members, for example 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 3-py-
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.

wWith respect to their intended use, preference is given to tria-
zolopyrimidines of the formula I having the following sub-

atituentas, where the preference is valid in each case on its -own
or in combination:

A preferred cycloalkyl moiety is cyclopentyl being optionally

substitgted by one or more nitro, cyano, C;-Cg-alkyl, C)-Cg-alkoxy
groups.

A preferred heteroaryl moiety is pyridyl, pyrimidyl, pyrazolyl or
thienyl.
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6
Preference is given to compounds of formula I in which any alkyl
part of the groups R' or R?, which mey be straight chained or
branched, contains 1 to 9 carbon atoms, more preferably 2 to &
carbon atcms, any alkenyl or alkynyl part of the substituents Rl
or R? contains 2 to 9 carbon atoms, more preferably 3 to 6 carbon
atoms, any cycloalkyl part of the substituents R! or R? contains
from 3 to 10 carbon atoms, 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, alkenyl or alkynyl group may be linear or bran-
ched.

Compounds of formula I are preferred in which Rl is not hydrogen.

Moreover, compounds of formula I are preferred in which R! repre-
sents a straight-chained or branched C;-Cjpo-alkyl, in particular a
branched C3-Cip-alkyl group, a C3-Cg-cycloalkyl, a Cy-Cy-bicycloal-~
kyl, a C3-Cp-cycloalkyl-C;-Cg~alkyl, C1-Cig-alkoxy-C;-Cs~alkyl, or
a phenyl group being optionally substituted by one to three
C1~Cip—alkyl or C;-Cig—alkoxy groups.

Particular preference is given to compounds I in which R2 repre-

sents a hydrogen atom or a C;-Cip-alkyl group, in particular a hy-
drogen atom.

Moreover, particular preference is given to compounds I in which
R? is methyl or ethyl.

If Rl denotes an opticmally substituted C3-Cg-cycloalkyl group,
preferably a cyclopentyl or cyclohexyl group, R? preferably repre-
sents a hydrogen atom or C;-Cg-alkyl group.

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 a pyrrolidine,
piperidine, tetrahydropyridine, in particular 1,2,3,6-tetrahydro-
pyridine or azepane ring which is optionally substituted by one
or more C;-Cip-alkyl groups.

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

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

faiicimy G
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Furthermore, particular preference ie given to compounds I in

which X ie ethoxy, n-propoxy, iso-propoxy, allyloxy, or 3-methy-
lallyloxy.

Included in the scope of the present invention are (R) and (S)
isomers 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
compounds I campiled in the tables below. The groups mentioned in
the tablea 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 the formula I, in which X is

chloro and R! and R2
correspond to one row 1in Table A

Table 2

Compounds of the formula I, in which X is

bromo and R! and R3?
correspond to one row in Table A

Table 3

Compounds of the formula I, in which X is

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

Table 4

Compounds of the formula I, in which X is

methoxy and R* and R3
correspond to one row in Table A

Table 5

Compounds of the formula I, in which X is ethoxy and R' and R2
correspond to one row in Table A

Table 6

Corpounds . of the formula I, in which X is

n-propoxy and Rl and R2
correspond to one row in Table A

Table 7

Compounds of the formula I, in which X

is iso-propoxy and R! and
R? correspond to one row in Table A

Table 8

Compounds of the formula I, in which X

is allyloxy and Rl .and R?
correspond to one row in Table A )
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Table 9

Compounds of the formula I, in which X ias 3-methylallyloxy and Rl
and R? correspond to one row in Table A

5 Table A

10
No. R R3
A-1 H H

15 | A-2 CHaCH3 H
A-3 CHaCH3 CH3
A-4 CH2CH» CH3CHjy
A-5 CH3CH3CH, H

20 A-6 CH;CH2CH; CHjy
A7 CHaCH,CH, CH,CH,
A-8 CH2CH2CH; CH;CH3CH;
A-9 CH(CH3); H
A-10 CH(CH3) 3 CH;3

35 A-11 CHI(CH3) 3 CHZCHs
A-12 (£} CH{CHj3)-CHaCH; H
A-13 {f) CH(CRj)~CHaCH;3 CH;
A-14 {) CH(CH;y)-CH3CH; CHaCH;3

30 | a-15 {S) CH(CHj)-CHaCH;3 H
A-16 {8} CH{CH3)-CHCH3 CHj
A-17 {8) CH{CHjy)-CH;CHj CHZCHjy
A-18 (R} CH(CH,)-CHsCHy H

35 | A-19 (R) CH(CH3)-CHaCH;3 CH3
A~20 (R) CH{CH;3)-CH;CH,3 CHCH;
A-21 () CH(CH3)-CH{CH;)2 H
A-22 () CH(CHa)-CH(CH;}, CHj

40 A-23 () CH(CHa)-CH(CH3)a CH3CH;
A-24 {S} CH(CH3)-CH({CH3)3 H
A-25 (S} CH(CH3)~CH(CHs)2 CH,
A-26 {(S) CH(CH3)~CH(CHj)2 CHyCHj
A-27 (R) CH(CH3)-CH(CH3); B

45 |"a-28 (R) CH(CH3)-CH(CHz) 3 CHj
A-29 (R) CH(CH3)-CH(CH3)3 CH;CH,

s
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No. R R3
A-30 () CE(CH3)~C(CHy), H
a-31 (£} CH(CH;)-C{CHjz)3; CH;
A-32 (1) CH(CH3)-C(CHj3), CHaCH;
a-33 (S) CH(CH3)-C(CHj3)3 H
A-34 (S} CH(CH3)-C(CHjy)j; CH,
A-35 (S) CH{CH3)-C{CHa)a CH3CH;3
A-36 (R) CH(CHj3)-C(CHjs)j H
A-37 (R) CH(CH3)-C(CH3); CH;
A-38 (R) CH({CH3)-C(CHj)1 CH;CH3z
A-39 CHaC (CH3 ) =CHg R
aA-440 CH3C (CH;3 ) =CH3 CHj
A-41 CH2C (CH3) =CH; CH3CHa
A-42 cyclopentyl H
A-43 cyclopentyl : CH3
A-44 cyclopentyl CH2CHa,
A-45 - (CH) 2CH (CH3) (CHa) 2~

The compounds I are suitable as fungicides. They have outstanding
activity against a broad spectrum of phytopathogenic fungi, in
particular from the clasees of the Ascomycetes, Deuteromycetas,
Phycomycetes and Basidiomycetes. Some of them act systemically,

and they can be employed in crop protection as foliar- and 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,
cats, rice, malze, graes, bananas, cotton, soya, coffee, sugar
cane, grapevines, fruit species, ornamentals and vegetables such

ag cucumbers, beans, tomatoes, potatoes and cucurbits, and on the
seeds of these plants. '

Specifically, they are suitable for contreolling the following
plant diseasesn:

s Alternaria species, Podosphaera species, Sclerotinia species,

Physalospora canker on vegetables and fruit,

Botrytis cinerea (gray mold) an strawberries, vegetables , or-
namentals and grapevines,

e Corynespora cassiicola on cucumbers,
Colletotrichum species on fruit and vegetables,

» Diplocarpon rosae on roses,

s Elsinoe fawcetti and Diaporthe citri on citrus fruit,

¢ Sphaerotheca species on cucurbits, strawberries and roses,
[ ]

Cercospora species on peanuts, sugar beets and aubergines,
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10
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,

Cladosporium carpophilum on pears and japanese apricot,
s Phomopsis species on pears,

Phytophthora species on citrus fruit, potatoes, onions, 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,

Drechaslera- and Bipolaris species on cereals and rice,
Mycosphaerella species on bananasg and peanuts,

Plagmopara viticola on grapevines,

Personospora species on onions, spinach and chrysantemum,
Phaeolsariopsis vitis and Spbaceloma ampelinaz on grapefruits,
Pseudocercosporella herpotrichoides on wheat and barley,
Pseudoperoncspora 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 epecies on cereals and sugar cane, and
Venturia species (scab) on applee and pears.

Moreover, the compounds I are suitable for controlling harmful
fungi such as Paecilomyces variotii in the protection of materi-

als (e.g. wood, paper, paint dispersions, fibers and tissues) and
in the protection of stored products.

The compounds I are applied by treating the fungi, or the plants,
seeds, materimls or the soil to be protected againat 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.

My .
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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 generally regquired
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
application conventionally used in the protection of materials
are, 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 compounds I can be converted into the customary formulations,
e.g. solutions, emulsions, Buspensions, duats, 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-
gired using emulsifiers and dispersants, it also being possible
to use other organic solvents as auxiliary solvents if water is
used as the diluent. Auxiliaries which are suitable are epsen-
tially: solvents such as aromatics (e.g. xylene), chlorinated
aromatice (e.g. chlorobenzenes), paraffins {e.g. mineral oil
fractions), alcohols (e.g. methanol, butancl), ketones {e.g. cy-
¢lohexanone), amines {e.g. ethanolamine, dimethylformamide) and
water; carriers such as ground natural minerals (e.g. keolins,
¢lays, talc, chalk) and ground synthetic minerals {(e.g. highly-
disperse silica, silicates); emulsifiers such as non-ionic and
anionic emlsifiers (e.g. pelyoxyethylene fatty alcohcl ethers,
alkylsulfonates and arylsulfonates) and dispersants such as li-
gnin-sulfite waste ligquors 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
metal salts, salts of sulfated fatty alcohol glycol ether, con-
densates of sulfonated naphthalene and naphthalene derivatives
with formaldehyde, condensates of naphthalene or of napthalene-
sulfonic acid with phenol or formaldehyde, polyoxyethylene octyl-
phenyl ether, ethoxylated isooctylphenol, octylphenol, nonyl-
phenol, alkylphencl polyglycol ethers, tributylphenyl polyglycol
ethere, alkylaryl polyether alcohols, isotridecyl alcohol, fatty
alcohol/ethylene oxide condensates, ethoxylated castor oil, poly-
oxyethylene alkyl ethers, ethoxylated polyoxypropylene, lauryl
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alcohol polyglycol ether acetazl, sorbitol esters, lignin-sulfite
waste ligquors and methylcellulose.

Substances which are suitable for the preparation of directly
sprayable solutions, emulsions, pastes or oil dispereions are mi-
neral oil fractions of medium to high boiling point, such as ke-
rosene or diesel o0il, furthermore coal tar oils and oils of vege-
table or animal origin, aliphatic, cycliec and aromatic hydrocar-
bons, e.g. benzene, toluene, xylene, paraffin, tetrahydronaphtha-
lene, alkylated naphthalenes or their derivatives, methanol,
ethanol, propancl, butanol, chloroform, carbon tetrachloride,
cyclohexanol, cyclohexanone, chlorobenzene, iascphorone, etrongly

polar solvents, e.g. dimethylformamide, dimethyl sulfoxide, N-me-
thylpyrrolidone and water.

Powders, materials for scattering and dusts can be prepared by

mixing or concomitantly grinding the active substances with a so-
1lid carrier.

Granules, e.g. coated granules, impregnated granules and
homogeneous granules, can be prepared by binding the active in-
gredients to solid carriers. Examples of s0lid carriers are mine-
ral earths, such as silicas, silica gels, silicates, talc, kao-
lin, attaclay, limestone, lime, chalk, bole, loess, clay, dolo-
mite, diatomaceous earth, calcium sulfate, magnesium sulfate,
magnesium oxide, ground synthetic materiala, fertilizers, e.g.
ammonium gpulfate, ammonium phosphate, ammonium nitrate, ureas,
and products of vegetable 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 85% by
weight, preferably from 0.1 to 90% by weight, of the active in-
gredient. The active ingredients are emploved in a purity of fram
90% to 100%, preferably 95% to 100% (according to NMR spectrum).

The following are exemplary formulations:

I. 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.

1.

30 parts by weight of a compound according te the invention
are mixed intimately with a mixture of 92 parte 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.

]

RSH W
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III.

Iv.

vI.

VIII.

i3
This gives a Formulation of the active ingredient with good

adhesion properties (comprises 23% by weight of active in-
gredient) .

10 parts by weight of a compound according to the invention
are dissolved in a mixture composed of %0 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
parte by weight of calcium dodecylbenzenesulfonate and 2
parts by weight of the adduct of 40 mol of ethylene oxide

and 1 mol of castor oll (comprises 9% by weight of active
ingredient) .

20 parts by weight of a compound according to the invention
are dissolved in a mixture composed of 60 parts by weight of
cyclohexanone, 30 parts by weight of isobutanol, 5 parts by
weight of the adduct of 7 mol of ethylene oxide and 1 mol of
isooctylphenol and 5 parts 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 welght of sodium diisc-
butyinaphthalene-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 sillica gel, and
the mixture is ground in a hammer mill {comprises B80% by
weight of active ingredient).

90 parte by weight of a compound according to the invention
are mixed with 10 perts by weight of N-methyl-G-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 iscbutancl, 20 parts by
weight of the adduct of 7 mol of ethylene oxide and 1 mol of
iscoctylphenol 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 parte by weight of a compound according to the invention
are mixed thoroughly with 3 parts by weight of sodium diiso-

1 . | 2CZY .
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14 .
butylnaphthalene-0~sulfonate, 17 parta 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 comprises 0.1% by weight of the active ingre-
dient.

The active ingredients can be used as such, in the form of their
formulations or the uee forms prepared therefrom, e.g. in the
form of directly sprayable sclutiona, powderg, suspensions or
digpersions, emuleione, oil dispersions, pastes, Adusts, materials
for spreading, or granules, by means of spraying, atomizing, du-
sting, scattering or pouring. The use forms depend entirely on
the intended purposes; in any case, this is intended to guarantee

the finest possible distribution of the active ingredients accor-
ding to the invention.

Aqueous use forms can be prepared from emulsion concentratea, pa-
stes or wettable powders (sprayable powders, oll dispersions) by
adding water. To prepare emuleions, pastes or oil dippersioms,

the substances as such or dissolved in an o0il or solvent, can be
homogenized in water by means of wetter, tackifier, dispersant or
emilsifier. Alternatively, it is possible to prepare concentratas
composed of active eubstance, 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 ready-to-use products
can be varied within substantial yanges. In gemeral, 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 possible to apply formula-

tions comprising over 95% by weight of active ingredient, or even
the active ingredient without additives.

Various types of oile, 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 invention
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 active ingre-
dients, e.g. with herbicides, insecticides, growth regulators,
fungicides or else with fertilizers. Mixing the compounds I or
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the compositions 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, -together with which the
compounds according toc the invention can be used, is intended to

illustrate the possible combinations, but not to impose any limi-
tation:

sulfur, dithiocarbamates and their derivatives, guch a=s
iron(III) dimethyldithiocarbamate, zinc dimethyldithiocarba-
mate, zinc ethylenebisdithiocarbamate, manganese ethylenebis-
dithiocarbamate, manganese zinc ethylenediaminebisdithiocar-
bamate, tetramethylthiurem disulfide, ammonia complex of zinc
{N,N-ethylenebisdithiocarbamate), 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-sec-butyl-4, 6-dinitrophenylisopropyl carbonate, diisopropyl
5-nitro-isophthalate;

heterocyclic substances, such as 2-heptadecyl-2-imidazoline
acetate, 2,4-dichloro-6-(o-chloroanilino)}-s-triazine,
0,0-diethyl phthalimidophosphonothicate, 5-amino-1-[bis{dime-
thylamino) phosphinyl]-3-phenyl-1,2, 4~ triazole, 2,3-dicya-
no-1,4-dithicanthragquinone, 2-thio-1,3-dithiolol4,5-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-cyanc—~4-p-tolyl-imidazole-l1-sulfenic acid
dimethylamide, N-dichlorcfluoromethylthio-N’',N'-di-
methyl-N-phenylsul fo-diamide, S5-~ethoxy-3-trichlorcme-
thyl-1,2,3-thiadiazole, 2-thiocyanatomethylthiobenzothiazole,
1,4~dichloro-2,5-dimethoxybenzene, 4-(2-chlorophenylhydrazo-
no) -3-methyl-S-isoxazolone, 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-
thylfuren-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~dimethylfuran-3-carboxamide, 2-methylbenzanili-
de, 2-iodobenzanilide, N-formyl-N-morpholine-2,2,2-trichlo-

1 Irar [ ]
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roethyl acetal, piperazine-1,4-diylbis-1-{2,2,2-trichloro-
ethyl) formamide, 1-{3,4-dichloroanilino)-1-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]-cis-2,6-di-
methyl- morpholine, N-[3-(p-tert-butylphenyl)-2-methylpro-
pyll-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,
N- (n-propyl)~N- (2,4, 6-trichlorophenoxyethyl) -N'-imidazo-
lyl-urea, 1-{4-chlorophenoxy)-3,3-dimethyl-1-(1H-1,2,4-tri-
azol-l-yl)-2-butanone, l-(4-chlorophenoxy)-3,3-dimethyl-
1-(18~1,2,4-txiazol-1-yl)-2-butanol, (2RS,3RS)-1-[3-(2-chlo~
rophenyl) ~2- {(4-fluorophenyl)-oxiran-2-ylmethyl}-1H-1,2, 4~tri-
azole, O-{2-chlorophenyl)-a-(4-chlorophenyl)-5-pyrimidineme-
thanol, 5-butyl-2-dimethylamino-4-hydroaxy-6-methylpyrimidine,
bis{p~chlorophenyl)-3-pyridinemethancl, 1,2-bis{3-ethoxycar-
bonyl-2-thioureido)benzene, 1,2-bis(3-methoxycarbonyl-2-thio-
ureido)benzene,
strobilurines such as azoxystrobin, kresoxim methyl,
methyl-E-methoxyimino- [(- (2—phenoxyphenyl) ] —acetamide, methyl
E-methoxyimino-[a-{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-yllaniline,
phenylpyrroles such as 4-(2,2-difluorc-1,3-benzodioxol-4-
yl}pyrrole-3-carbonitrile,
cinnamamides such as 3-(4-chlorxrophenyl)-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-oxycyclohexyl)-2-hydroxyethyllglutar-
imide, hexachlorobenzene, 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~chlocrocacetyl-D, L-2-amino- butyrolactone,
DL~N-{2, 6~dimethylphenyl)-N- (phenylacetyl}alanine methyl
ester, S5-methyl-5-vinyl-3-(3,5-dichlorophenyl)-2,4-di-
oxo-1,3-oxazolidine, 3-[3,5~dichlorophenyl {5-methyl-5-me-
thoxymethyl}-1,3-oxazolidine-2,4-dione, 3-(3,5-dichlorophe-
nyl)-l-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-l-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-

— R
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chloro-phenvl)pentyl]-1H-1,2,4-triazole, 2,4-difluoro-
o-{1H-1,2,4~triazolyl-l-methyl)benzhydryl alcohol, N-(3-chlo-
ro-2,6-dinitro-4-trifluoromethylphenyl)-5-trifluorome-

thyl-3-chloro-2-aminopyridine, 1-((bis{4-fluorophenyl)methyl~
gilyl)methyl)-1H-1,2,4-triazole.

Synthesis Examples

With due modification of the starting compounds, the protocol
shown in the synthesis example below was used for obtaining furt-
her compounds I. The resulting compounde I, together with
physical data, are listed in the Table I which follows.

Example 1 Preparation of 5,7-dihydroxy-6-(2,6~difluorophe-
nyl)-{1,2,4]-triazolo([l,5-a]-pyrimidine

A mixture of 3-amino-1,2,4-triazole (14 g), diethyl (2.6~difluo-
rophenyl)-malonate (0,17 mol, cf. EP-A 10 02 788) and tributyl-
amine (50 ml) was heated at about 180°C for six hours. The reac-
tion mixture was cooled to about 70°C. 200 ml of 10 & agqueous so-
dium hydroxide solution were added and the reaction mixture were
stirred for 30 minutes. The phases were separated, the aqueous
phagse was extracted with diethyl ether. The agquecus phase is aci-

dified. The precipitate was filtered off and dried to yield 40 ¢
of the title compound.

Exarple 2 Preparation of 5,7-dichloro-6-(2, 6-difluorophe-
nyl)-{1,2,41-trlazolofl,5-a]-pyrimidine

A mixture of 5, 7-dihydroxy-6-(2,6-difluorophenyl)-{1,2,4)-tri-
azolo-[1,5—alpyrimidine (30 g, obtained from Ex. 1) and phospho-
rous oxychloride (50 ml) was refluxed for about eight hours,
Phosphorous oxychloride was partly distilled off. The residue was
poured into a mixture of dichloromethane and water. The organic
layer wae separated, dried and filtered. The filtrate was concen-
trated in vacuo to yield 28 g of the title compound of mp. 121SC,
Example 3 Preparation of 5-chloro-6-(2, 6-difluorophenyl)-7-isc-

propylamino-{1,2,4]1-triazoeloll, 5-alpyrimidine
[I-3)

A mixture of isopropylamine (1,5 mmol), triethylamine (1,5 mmol)
and dichloromethane (10 ml) was added to a mixture of 5,7-di-
chloro-6-({2,6-difluorophenyl)-[1.2,4]-triazolo[l,50]-pyrimidine
(1,5 mmol, cbtained from Ex. 2) and dichloromethane (20 ml) under
stirring. The reaction mixture was stirred for about 16 hours at
about 20 to 25°C and subsequently washed with dilute hydrocloric
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acid (5%). The organic layer was separated, dried and filtered.
The filtrate was evaporated under reduced pressure and the resi-

due was chromatographed to yield 0,43 g of the title compound of
mp. 169°C.

Example 4 Preparation of 5-cyano-6-(2,6-difluorophe-

nyl)-7-(4-methylpiperidin-1-¥1)-[1,2,4]-tri-
azolo[l,5-alpyrimidine [I-18]

A mixture of 5-chloro-6-12, 6-difluorophenyl}-7-(4-methylpiperi-
din-1-y1)-[1,2,4]1-triazclo-[1,5<)-pyrimidine (0,1 mol; I-4) and
tetraethylammonium cyanide (0,25 mel) in 750 ml Dimethylformamide
({DMF) (750 ml) wae stirred for 16 hours at about 20 to 259C. To
this mixture water was added and methyl tert.butyl ether (MTBE),
the organic phase was separated, washed with water, dried and
filtered. The filtrate was evaporated and the residue was chroma-
tographed to yield 6,95 g of the title compound of mp. 212°C.

Example 5 Preparation of 5-methoxy-6-(2,6-difluorophe-

nyl)-7-(diethylamino}-{1,2,4}~triazolo[l,5-a]pyrimi-
dine [I-19]

To a solution of S-chloro-6-(2,6-difluorophenyl)-7-(diethyl-~
amino)~[1,2,4]-triazolo-(1,5-a]l-pyrimidine (65 mmol; I-6) in

400 ml dry methanol was added a 30% solution of sodium methano-
late (71,5 mmol) at about 20 to 25°C. This mixture was further
stirred for 16 hours. Methanol was evaporated and the residue was
dissolved with dichloromethane. The organic phase was washed with
water, dried and filtered. The filtrate was evaporated and the

residue was chromatographed to yield 16,3 g of the title compound
of mp. 153°C. '

Teble I
2
RL—E F
uee ;
9
X

¥o. R R? x ‘::".';'. [‘3:;';
I-1 H H Cl 250
12 CHzC (CH3 ) =CH; CH;CH; c1 96
I-3 CH{CH3)2 R cl 169
1-4 ~ (CHz) 3CH (CH3) (CHz) - c1 196
I-5 cyclopentyl ] H cl 165

A r——— —
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I-6 CH,CH, CH,CH; cl 159
I~7 CH,CH,CH; CH3CHZCH3 cl 125
5 1% CH{CHa}3 .CH3 cl 168
I-9 () CH{(CHs3)~CHaCH; H cl 184
I-10 | (S) CH{CHj)-CHyCHas H c1 176
I-11 | (R} CH(CHs)-CHaCH; H cl 176
10 | 7-12 | (&) CH(CH3)-CH(CH;)2 H 'l 157
I-13 | (S) CH(CHi)-CH(CHj3)2 H cl 145
I-14 { {R) CH(CH3)-CH{CH;)2 H cl 149
I-15 | () CH(CH3)-C{(CHj)a H cl 160
15 | I-16 | (S) CH(CH3)-C(CHj3)3 H cl 175
I-17 | (R) CH(CHj3)-C(CH3)3 H c1 175
I-18 - {CHz) 2CH(CH;) (CH,) o~ N 212
I-19 CHaCH; | craCH, OCH3 153
20

Examples of the action against harmful fungi

The fungicidal action of the compounds of the formula I was de-

monstrated by the following experiments:

25

The active compounds, separately or together, were formulated as

2 10% emulsion in a mixture of 70% by weight of cyclohexanone,

20% by weight of Nekanil® LN (Lutensol® AP6, wetting agent having

emuleifying and dispersant action based on ethoxylated alkyl-

a0

selred concentration.

Biological activity triml - Fungicidal control of early blight on

tomatoes (Alternaria scolani)

35

Young seedlings of tomato plante of the variety "Groffe Fleischto-

phenols) and 10% by weight of ‘Wettol® EM (nonionic emulsifier ba-
sed on ethoxylated castor oil) and diluted with water to the de-

mate St. Pierre” were grown in pots to the 2 to 4 leaf stage.

These plants were sprayed to run-off with an aqueous suspension,
containing the concentration of active ingredient mentioned in

the table below, prepared from a stock solution containing 10 &
of the active ingredient, B85 & cyclochexanone and 5 % emulsifier.
The next day, the treated plants were inoculated with an agueous

40

suspension of Alternaria solani containing 0,2 x 106 spores per

ml. Then the trial plants were immediately transferred to a hu-

45 mid chamber. After 6 days at 20 to 23°C and a relative humidity

Ll L
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clese to 100 &, the extent of fungal attack on the leaves was vi-
sually assessed as % diseased leaf area.

In this teet, the plants which had been treated with 250 pph of
compounds I-2 to I-9, I-11, I-12, I-14, I-15 and I~17 showed an

infection of not more than 1%, whereas the untreated plants were
infected to 90%.

Active compounde A and B known from WO-A 98/46608 were used as
comparison compounds:

R F
-
: cl
¥o. known from Rt
A WO-A 98/46608, No. 5 hydrogen
B WO-A 98/46608, No. 7 methyl

Comparison trial - Control of gray mould (Botrytis cinerea) on
fruit mslices of green pepper

Fruit slices of green pepper were sprayed to run-off with an
aqueous suspension, containing the concentration of active ingre-
dient or their mixture mentioned in the table below, prepared
from a stock solution containing 10 % of the active ingredient,
85 % cyclohexanone and 5 % emulsifier. After 2 hours the sprayed-
on layer had dried, the diske were inoculated with a spore sus-
pension of Botrytis cinerea containing 1,7 x 10% sporea per ml in
2 wt. % agqueous biomalt solution. The infected fruit alices were
then incubated in chambers with high humidity for four days at

18-20°C. The fruit slice area under fungal attack was then asses-
sed visuvally in percent.

In this test, the plants which had been treated with 500 ppm of
compounds I-2, I-8 and I-14, resp., showed an infection of not
more than 3%, whereas the the plante treated with 500 ppm of com-
parison compounds A and B, resp., were infected to 100 and 20%,
and the unteated plants were infected to 100%.
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Claims:

1.

21

6-(2,6~-Difluoro-phenyl)-triazolopyrimidines of formula I

in which

Rl and R? independently denote hydrogen or

Cy1-Cip-alkyl, C3;-Cip-alkenyl, C3-Cip-alkynyl, or Cy-Cip-al-
kadienyl,

Ci-Cip~cycleoalkyl, 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 atom, or

5- or 6-membered heteroaryl, containing one to four

nitrogen atoma or one to three nitrogen atoms and one
sulfur or oxygen atom, or

where Rl and R? radicals may be unsubstituted or may
carry one to three groups Ra,

R* is cyano, nitro, hydroxyl, Ci-Cg-alkyl, C1-Cg-haloal-
kyl, C3-Cg~cycloalkyl, C;~Cg-alkoxy, Ci1-Cg-haloalkoxy,
C;—Cs—alkylthio, C;~Cs-alkylamino, di-C;~Cs~alkyl-
amino, C;-Cg-alkenyl, Co-Cg-alkenyloxy, C;~Ce-alkynyl,
Cy-Cg-alkynyloxy and C;-Ci-alkylenedioxy; or

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

sent a 5- or 6-membered heterocyclic ring, containing one
"to four nitrogen atoms or one to three nitrogen atoms and

one sulfur or oxygen atom, which may be subatituted by
one to three R* radicals;

is halogen, cyano, C;-Cs-alkoxy, C;-Cg¢-haloalkoxy or
Ci~Cg-alkenyloxy.
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Compounde of formula I according to claim 1, in which

Rl is straight chained or branched C;-Cg-alkyl,

Cy-Cg~alkenyl, or C3-Cg-cycloalkyl, and
R?2 ig hydrogen or C;-Cg-alkyl, or

R! and R? together with the interjacent nitrogen atom repre-
sent a heterocyclic ring with 5 or 6 carbon atoms being

optionally substituted with one or two C;-Cg~alkyl
groups.

Compounds according to claims 1 or 2 in which R? is hydrogen.
Compounds according to claims 1 to 3 in which X is halogen.

A process for the preparation of compounds of formula I as

defined in claim 4 which comprises reacting 5,7-dihalogen~

6-(2, 6-diflucro-phenyl)-triazolopyrimidines of formula II
F

in which ¥ is halogen with an amine of formula III

;{2&\]_1{ IIl

in whieh R! and R2 are defined as for formula I to produce
compounds of formmula I.

A composition suitable for contrelling phytopathogenic fungi,

comprising a solid or liquid carrier and a compound of the
formila I as claimed in claim 1.

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 campound of the formula I as claimed in
claim 1.
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6-(2,6-~-Difluoro-phenyl)-triazolopyrimidines

Abstract

6-(2,6~Diflucro-phenyll-triazolopyrimidines of formula I

2
R’:—E F
T
10 €, T
o
X
in which

15 R! and R? independently denote hydrogen or

X
35

alkyl, alkenyl, alkynyl, or alkadienyl, cycloalkyl, phenyl,
naphthyl, or

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

5- ox f-membered heteroaryl, containing one to four nitrogen

atoms or one to three nitrogen atoms and one sulfur or oxygen
atom,

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

Rl and R? together with the interjacent nitrogen atom repre-
sent a 5- or 6-membered heterocyclic ring, containing one to
four nitrogen atoms or one to three nitrogen atoms and one
sulfur or oxygen atom, which may be substituted;

is halogen, cyano, alkoxy, haloalkoxy or alkenyloxy;

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

45
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6-(2,6-Difluoro-fenil)-triazolopirimidinas

Descripcion

La invencidn se refisre a 6-(2,6-difluorc-fenil)-triazolopirimidinas de la formula |

en laque

R' y R? significan, independientemente, hidrdgeno o

alquilo-C,-Cq, alquenilo-Cz-Cg, alquinilo-C,-Cyg, 0 alcadienilo-Cy-Ciy,
cicioalquilo-Cy-Cq, fenilo, nattilo, o
heterociclilo de 5 6 6 miembros, que contiene de uno a cuatro dtomos de

nitrégeno o de uno a tres atomos de nitrdgeno y un dtomo de azufre o de
oxigeno, o

heteroariio de 5 6 8 miembros, que contiene de uno a cuatro dtomos de

nitrégeno o de uno a tres 4tomos de nitrégeno y un atomo de azufre o de
oxigeno, o

en donde los radicales R' y R? pueden estar sustituidos o no sustituidos y
llavar de unoc a tres groups R",

RI

es ciano, nitro, hidroxilo, alquilo-C4-C,, cicloalquilo-Cy-C,, alcoxi-Cy-Ce,
alquiltio-C+-GCs, alquilaminoe-C,-C,, di-alquilamino-C4-C,, alquenilo-CzC,,

alqueniloxi-Co-Cs, alquinilo-C-C,, alquiniloxi-Cy-Cy y alquilenodioxi-C;-
Cyo0
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R' y R? representan junto con el &tomo de nitrégeno intaryacente un anillo
heterociclico de 5 ¢ 6 miembros, que contiene de uno a cuatro atomos de
nitrdgeno o de uno a tres dtomos de nitrégeno y un dtomo de azufre o de
oxigeno, que puade estar sustituido por uno a tres radicaies R";

X es halégeno, ciano, alcoxi-C,-Cs, haloalcoxi-C4-Cy 0 alqueniloxi-Ca-Ca.

Ademsds, la invencion se refiere a un procedimiento para su preparacion, a
composiciones que las contienen y a su uso para combatir hongos fitopatdgenos,

8-Fenil-7-amino-triazolopirimidinas son generalmente conocidas de las memorias
US 4,567,262 y US 5,593,996.

Triazolopirimidinas con un grupo trifiuorofeniio en la posicion 6 se divulgan en la
WO-A 98/46607 y EP-A 945 453.

De 1a WO-A 98/46608 se conocen algunas 6-(2,8-difluoro-fenil)-triazolopirimidinas,
que estén sustituidas en la posicidn 7 por alquilaminas flucradas.

Los compuestos divulgados en los documentos arriba indicados se describen como
activos contra varios hongos fitopatégenos.

El objeto de ia presente invencién es proveer compuestos con actividad fungicida
mejorada.

Se ha encontrado, que este objeto se alcanza con los compuestos definidos al
comienzo. Ademas, se han encontrado procedimientos para su obtencion,

composiciones que los comprenden y métodos para controlar hongos nocivos
usando los compuestos |.

Los compuestos de la férmula | se distiguen de los compuestos conocidos de la
memoria WO-A 88/46608 en la combinacion dal grupo 2,8-difluoro-fenilc con un
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grupo amino exenta de halégeno en la posicion 7 del sistema de triazolopirimidina.

Ademds, la presents invencién provee un procedimiento para la preparacitn de los
compuestos de la férmula | arriba definidos, que comprende fratar un compuesto de

5,7-dihalégeno de la férmula 11, en la que X es haldégeno, con una amina de la
formula N1,

F

R1
{:n X + peoN~H — I

-
N Y 1I ITI

La reaccién entre el compuesto de 5,7-dihalégeno Il y la amina de la férmula lil
puede ser efoctuada bajo las condiciones conocidas de la WO-A 08/46808.

Los compuestos de la férmula il se conocen de la EP-A 550 113; pueden ser
preparados mediante métodos conocidos [ver EP-A 550 113 o EP-A 770 815].

La reaccidn se efectia, preferentementse, en presencia de un disolvente.
Disolventes apropiados incluyen ios éteres, tales como dioxano, éter dietllico y,
especialmente, tetrahidrofurano, hidrocarburos halogenados, tal como
diclorometano, y hidrocarburos aromaticos, por ejempio, telueno.

La reaccién se efectia, ventajosamente, a una temperatura de 0°C a 70°C,
asendiendo la temperatura de reaccién preferida a 10°C hasta 35°C.

Preferantemente, se efectda la reaccién en presencia de una base. Bases _
adecuadas incluyen las aminas terciarias, tal como trietilamina y bases inorgénicas,
tales como carbonato de potasio o carbonato de sodio. Alternativamente, se puede
usar un exceso del compuesto de la formula Il como base.

Las mezclas de reaccién se elaboran ulteriormente de manera acostumbrada, por
ejemplo, mezclando con agua, separando las fases y purificando los productos
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crudos, de ser necesario, por cromatografla. Algunos de los productos finales se
obtienen en forma de aceites viscosos incoloros o ligeramente parduzcos, que son
purificados o librados de los componentss volétiles bajo presion reducida y
temperatura ligeramente elevada. Si los productos finales se obtienen como sdlidos,
se puede purificarios también por recristalizacion o digestion.

Los compuestos de |a fdrmula Il son conocidos en la técnica y pueden ser

obtenidos por métodos de sintesis descritos en las memorias EP-A 550 113, EP-A
770 6815 y WO-A 98/46608.

Los compuestos de la fdrmula |, en la que X significa ciano, alcoxi-C,-C,, haloalcoxi-
C,-Cs 0 alqueniloxi-Cy-C,, pueden ser preparados, haciendo reaccionar compuestos
|, donde X es haldgeno, preferentemente, clore, con compusestos de la fdrmula IV,
que, dependiendo dsl vaior de X' a ser introducido para proporcionar compuestos
de la formula |, @8 una sal inorganica de ciano, un alcoxilato, haloalooxila.to oun
alqueniloxilato, respectivamente, preferentemente, en presencia de un disolvente.
El cation M en la-férmula 1V tiene menor influencia; por razones practicas y

econdmicas, se suelen preferir ias sales amoénicas, tetraalquilaménicas o de metal
alcalino o alcalinotérreo.

2
R"—i ¥

2
1_2 F
M-X' R
. ——— —
0 w 2
s - -
N Ha N xt

I{X=~Hal)

La reaccion se efectia, ventajosamente, a una temperatura de 0 a 120°C,

preferentemente, de 10 a 40°C [ver J. Heterocycl. Chem., Vol. 12, p. 864-883
(1975)].

Disolventes apropiados incluyen los éteres, tales como dioxano, éter dietliico y,
especialmente, tetrahidrofurano, hidrocarburos halogenados, tal como
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diclorometano y hidrocarburos aromaticos, por ejemplo, tolueno.

Si algunos compuestos | individuales no pusden ser obtenidos mediante los

métodos arriba descritos, entonces se puede prepararios por derivatizacion de otros
compuestos |.

En las definiciones de los simbolos arriba indicados, se usan términos colectivos
que representan, generalmente, los sustituyentes siguierntes:

- haiégeno: fitior, cloro, bromo e yodo;

alquilo-C4-C+q: radicales hidrocarburo saturados, de cadena recta o ramificados, con
1 a 10, especiaimente, 1 a 8 dtomos de carbono, por ejemplo, alquilo-C,-C, como
los arriba mencionados, o pentilo, 1-metilbutilo, 2-metilbutilo, 3-metilbutilo, 2,2-di-
metilpropilo, 1-etilpropilo, hexilo, 1, 1-dimetilpropilo, 1,2-dimetilpropilo, 1-metilpentilo,
2-metilpantilo, 3-metilpentilo, 4-metilpentilo, 1,1-dimstilbutilo, 1,2-dimetilbutilo, 1,3-
dimetilbutilo, 2,2-dimetilbutilo, 2,3-dimetilbutilo, 3,3-dimetilbutilo, 1-etilbutilo, 2- -

etilbutilo, 1,1,2-trimetilpropilo, 1,2,2-trimetilpropilo, 1-etil-1-metilpropilo y 1-etil-2-
metilpropilo;

alquenilo-C-C+o: radicales hidrocarburo no saturados, de cadena recta o
ramificados, con 2 a 10, especiaimente, 2 a 8 4tomos de carbono y un doble
enlace en cualquier posicién, por ejemplo, etenilo, 1-propenilo, 2-propeniio, 1-
metiletenilo, 1-butenilo, 2-butenilo, 3-butenilo, 1-metil-1-propenile, 2-metil-1-
propenilo, 1-metil-2-propenilo y 2-metil-2-propenilo;

alquinilo-C,-C+s: radicales hidrocarburo de cadena recia o ramificados, con 2 a 10, .
especiaiments, 2 a 4 d4tomos de carbono y un triple enlace en cualquier posicién,

por ejemplo, etinilo, 1-propinilo, 2-propinito, 1-butinilo, 2-butinilo, 3-butinilo y 1-metil-
2-propinilo;
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radicales halégenoalquilo de haldgenoalcoxi-C4-Cq: grupos alquile lineales o
ramificados con 1 a 6, preferentemente, 1 a 4 4&tomos de carbono (como los armriba
definidos), pudiendo los dtomos de hidrégeno en estos grupos estar parcial o
completamente reemplazados por &tomos de halégeno como los arriba
mencionados, per ejemplo, haloalcoxi-C,-Cz, como p.sj. clorometoxi, bromemetoxi,
diclorometoxi, triclorometoxi, fluorometoxi, diflucrometoxi, triflucrometoxi,
clorofluorometoxi, diclorofluorometoxi, clorodifluorometoxi, 1-cloroetoxi, 1-
bromoetoxi, 1-fluoroetoxi, 2-flucroetoxi, 2,2-difluoroatoxi, 2,2,2-trifluoroetoxi, 2-cloro-

2-fluorostoxi, 2-cloro-2,2-diflucroetoxi, 2,2-dicioro-2-fluoroetoxi, 2,2, 2-tricloroetoxi y
pentafluoroetoxi;

cicloalquilo-C3-C1g: grupos cicloalquilo mono o biclclicos, con 3 a 10 dtomos de
carbono; gupes monociclicos con, preferentemante, 3 a 8, especialments, 3a 8

miembros de anillo, grupos biclclicos con, preferentemente, 8 to 10 miembros de
anitlo.

Un grupo heterociclilo de 5 6 6 miembros, que contiene de uno a cuatro atomos de

nitrégeno o de uno a tres dtomos de nitrégeno y un dtomo de azufre o de oxigeno,
preferentemente, un étomo de oxigeno.

Un heterociclo de cinco miembros, que contiene de uno a cuatro atomos de
nitrégeno o de uno a tres dtomos de nitrdgeno y un dtomo de azufre o de oxigeno:
grupos heteroarilo de 5 miembros, que ademas de 4tomos de carbono pueden
contener de uno a cuatro #tomos de nitrégeno o de uno a tres 4tomos de nitrégeno
Yy un dtomeo de azufre o de oxigeno como miembros de anillo, por ejemplo, 2-furiio,
3-furilo, 2-tienilo, 3-tienila, 2-pirrolilo, 3-pirrolilo, 3-isoxazolilo, 4-isoxazolilo, 5
isoxazolilo, 3-iscotiazolilo, 4-isotiazolilo, S-isotiazolilo, 3-pirazolilo, 4-pirazolilo, 5-
pirazolilo, 2-oxazolilo, 4-oxazolito, 5-oxazolilo, 2-tiazolilo, 4-tiazolilo, S-tiazolilo, 2-
imidazolilo, 4-imidazolilo, 1,2,4-oxadiazol-3-ilo, 1,2,4-oxadiazol-5-ilo, 1,2 4-tiadiazol-

34lo, 1,2 4-tiadiazol-5-llo, 1,2,4-triazol-3-ilo, 1,3.4-oxadiazol-2-ilo, 1,3 4-tiadiazol-2-
ilo y 1,3, 4-triazol-2-ilo;

£ H (=
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un heterociclo de 8 miembros, que contiene de uno a cuatro dtomos de nitrégeno:
grupos heteroarilo de 6 miembros, que ademés de dtomos de carbono, pueden
contener de uno a tres o de uno a cuatro 4tomos de nitrdgeno como miembros de
anillo, por ejemplo, 2-piridinilo, 3-piridinilo, 4-piridinilo, 3-piridacinilo, 4-piridacinilo, 2-

pirimidinilo, 4-pirimidinilo, 5-pirimidinilo, 2-piracinilo, 1,3,5-triacin-2-ilo y 1,2, 4-triacin-
3-ilo.

Con respecto al uso a que estan destinadas, se prefieren aquelias
triazolopirimidinas de la férmula | con ios siguientes sustituyentes, valiendo las
preferencias en cada caso para los sustituyentes individuales o las combinaciones:

Un radical cicloalquilo preferida es ciclopentilo opcionalmente sustituido conuno o
mas grupos nitro, ciano, alquilo-C-C,, alcoxi-C4-Cs.

Un radical heteroarilo preferidos es: piridilo, pirimidilo, pirazolilo o tienilo.

Son preferidos los compuestos de la formula |, en los que cualquier parte de alquilo
de los grupos R' 0 R?, que pueden ser lineales o ramificados, contiene 1 hasta 9
atomos de carbono, preferentemente, 2 a 6 &tomos de carbono, cualquier parte de
alquenilo o alquinilo de los sustituyentes R’ o R? contiene 2 hasta 9 dtomos de
carbono, preferentements, 2 a 9 4tomos de carbono, més preferentemente, 3a 6
&tomos de carbono, cualquier parte de cicloalquilo de los sustituyentes R' o R?
contiene de 3 a 10 dtomos de carbono, preferentemente, de 3 a 8 dtomos de
carbono, y en los que cualquier parte de cicloalquilo de los sustituyentes R' o R*
contiene de 3 a 10 atomes de carbono, preferantemente, de 3 to 8 &tomos de
carbono, mas preferentemente, 3 a 6 étomos de carbono, y cualquier parte de
bicicloalquilo de los sustituyentes R’ o R? contiene de 7 a 8 4tomos de carbono.
Cualquier grupo alquilo, alquenilo o alquinilo puede ser lineal o ramificado.

Son preferidos los compuestos de la férmula |, en la que R' no es hidrdgeno.
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Ademis, son preferidos los compuestos de ta formula |, en los que R’ representa
alquilo-C,~C1q lineal o ramificado, especiaimente, un grupo aiquilo-Cs—C1o
ramificado, un grupo cicloalquilo-Cy~C,, un bicicloalquilo-Cs—Cy, un cicloalquik-Cx-
Ca-alquilo-C+—Cs, alcoxi~-C4—C,¢-alquilo-C,~Cy 0 un grupo fenilo opcionalmente

sustituido por uno a tres atomos de haldgeno o grupos alquilo-C,~Cyp 0 alcoxi-C—
Cio.

Son especiaimente preferidos los compuestos | en los que R? representa un atomo
de hidrégeno o un grupo alquilo-C,—~C,, @speciaimente, un atomo de hidrdgeno.

Ademas, son especialmente preferidos los compuestos 1, en los que R? es metilo 0
atilo.

Si R significa un grupo cicloalquilo-Cy~C, opcionalmente sustituido,
preferentemente, un grupo ciclopentilo o ciclohexilo, R? representa,
preferentements, un dtomo de hidrégeno o un grupo alquilo-C,-Cs.

Ademads, son especialmente preferidos los compuestos }, en los que R' y R? forman
junto con el 4tomo de nitrégena interyacente un anillo heterociclico opcionalmente
sustituido, praferentamentq. un anillo heterociclilo con 3 a 7 dtomos de carbono
opcionalmente sustituido, especiaimente una pirrolidina, piperidina,
tetrahidropiridina, especialmente, 1,2,3,6-tetrahidropiridina o un anillo azepano
opcionalmente sustituide por uno 0 mas grupos alquilo-C~Ce.

Adicionalmente, son especialmente preferidos los compuestos |, en los que X es
cloro o bromo, especiaimente cloro.

Ademas, son preferidos los compuestos |, en los que X es ciano o metoxi.

Adicionalmente, son especiaimente preferidos los compuestos |, en los que X es
etoxi, n-propoxi, iso-propoxi, aliloxi, 0 3-metilaliloxi.

[ r | iewessy-  E_-—-
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En el dmbito de la presente invencién estén incluidos los isémeros (R) y (S) de
compuestos da la férmula general |, que poseen un centro de quiralidad y los
racematoe de los mismos y las sales, N-Oxidos y compuestos de adicién écidos.

Con respecto a su uso son especiaimente preferidos los compuestos | relacionados
en ias siguientes tablas. Los grupos mencionados en las tablas para un sustituyente
son, ademas, para su parte, independientemente de la combinacion en que son
mencionados, una modalidad preferida de los respectivos sustituyentes.

Tabla 1

Compuestos de la férmula |, en la que X es cloro y R' y R? corresponden a una
linea en la Tabla A

Tabla 2

Compuestos de la formula |, en la que X es bromo y R' y R? corresponden a una
linea en la Tabla A

Tabla 3

Compuestos de la férmula I, en la que X es ciano y R' y R? corresponden a una
linea en la Tabia A

Tabla 4

Compusestos de la formula |, en la que X es metoxi y R' y R? corresponden a una
linea en la Tabla A

Tabla 5

Compuestos de la formula |, en la que X es etoxi y R' y R? corresponden a una
linea en la Tabla A
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Tabla 6

Compuestos de la férmula |, en la que X es n-propoxi y R' y R? corresponden a una
linea en la Tabla A

Tabla 7

Compusestos de la férmula |, en la que X es iso-propoxi y R' y R? corresponden a
una linea en la Tabla A

Tabla 8

Compuestos de la férmula |, en la que X es aliloxi y R' y R? corresponden a una
linea en la Tabla A

Tabla 8

Compuestos de la férmula |, en la que X es 3-mstilaliloxi y R' y R? corresponden a
una linea en la Tabla A

Tabia A
Rl-—f £

/N"l = '

g" N° ~x
No. R R?
A-1 H H
A-2 CHzCH, H
A-3 CH,CH, CHy
A4 CH,CH;, CH,CH,
A-5 CH,CH,CH;4 H
A8 CH;CH,CH,3 CH,3
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A-T CH,CH,CH, CH,CH,
A-8 CH,CH,CHs CH,CH,CH;
A9 CH(CHs)2 H
A-10 CH(CHs), CH,
A-11 CH(CH:)z CH,CH,
A-12 (£) CH(CH3)-CH,CHs H
A-13 () CH(CH3)-CH,CHs CH,
A-14 () CH(CH3)-CH;CH, CH,CHy
A-15 (S) CH(CHy)-CH;CH, H
A-16 (S) CH(CH3)-CH,CH, CH,
A-17 (S) CH(CHy)-CH;CH, CH,CH,
A-18 (R) CH{CHy)-CH;CH, H
A-19 (R) CH{CHy)-CH;CHs CH,
A-20 (R) CH(CH5)-CH,CH,4 CHyCH,
A-21 (£) CH(CH,)-CH(CHy)2 H
A-22 (£) CH(CHy)-CH(CH)z CHs
A-23 () CH(CH,)-CH(CHy)z CH,CH,4
A-24 (S) CH(CHs)-CH(CHa)z H
A-25 (8) CH(CHs)-CH(CHa), CH,
A-26 (S) CH(CHs)-CH(CHs); CH,CH,
A-27 (R) CH(CH,)-CH(CHy)» H
A-28 (R) CH(CHs)-CH(CH); CH,
A-29 (R) CH(CH3)-CH(CHy)2 CH,CHs
A-30 (£) CH(CH,)-C(CHa)s H
A-31 () CH{CH3)-C(CHa)s CH,
A-32 () CH(CH5)-C(CHa), CH.CH,
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A-33 (S) CH(CHs)-C(CHs)s H
A-34 (S) CH(CH,)-C(CHy)s CHs,
A-35 {8) CH(CH,)-C(CH3)s CH,CH,
A-36 (R) CH(CH,)-C(CH;)s H
A-37 (R) CH{CH,)-C{CHs)y CH,
A-38 (R) CH(CH,)-C(CH); CH,CH,
A-39 CH,C(CH3)=CH, H
A40 CH.C{CH,)=CH, CH;
A-41 CH,G(CH,)=CH, éH,CH,
A-42 ciclopentilo H
A-43 ciclopentilo CH,
A-44 ciclopentilo CH,CH,
A-45 «(CH2)sCH({CHy}CHa)=

Los compuestos | son apropiados como fungicidas. Se destacan por presentar una
excelente actividad contra un amplio espectro de hongos fitopatégenos,
especialmente, de la clase de los ascomicelos, deuteromicetos, ficoomicetos y

basidiomicetos. Algunos acitian sistémicamente y pueden ser usados en la
fitosanidad como fungicidas foliares y del suelo.

Son especialmente importantes para controlar un amplio nimero de hongos en una
variedad de plantas de cultivo, tales como trigo cebada, centeno, avena, amoz,
malz, pasto, platanos, algoddn, soya, café, cafia de azicar, vid, especies de frutas,
plantas de ademno y legumbres, como p.sj. pepines, frijoles, tomates, papas y
cucurbitaceas y en las semillas de estas plantas.

Son especialmente apropiados para controlar las siguientes enfermedades de las
plantas:

. ——— —
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especies de Alternaria, especies de Podosphaera, especies de Sclerotinia,
Physalospora canker en legumbres y frutas,

Boftrytis cinerea (oidio) en fresas, legumbres, plantas de adomo y vid,
Corynespora cassiicola en pepinos,

especies de Collefotrichum en frutas y legumbres,

Diplocarpon rosae en rosas,

Eisinoe fawoetili y Diaporthe ciiri en frutas clctricas,

especies de Sphaerotheca en cucurbitéceas, fresas y rosas,

especies de Cercospora en manl, remolachas de azlcar y berenjenas,
Erysiphe cichoracearum en cucurbitdceas,

Leveillula taunica en pimientos, tomates y barenjenas,

especies de Mycosphaerella en manazanas y albaricoques japonesas,
Phyilactinia kakicola, Gloesporium kaki en albaricoques japonesas,
Gymnosporangium yamadae, Leptothyrium pomi, Podosphaera leucotricha y
Gloedes pomigena an manazanas, |

Ciadosporium carpophilum en peras y albaricoques japonesaa,
especias de Phomopsis en peras,

- especies de Phyfophthora en frutas cltricas, papas, cebollas, especialmente,

Phytophthora infostans en papas y tomates,

Blumeria graminis (mildii pulverulento) en cereales,
aspecies de Fusarium y Verticillium en varias piantas,
Glomerelia cingulata en té,

espacies de Drechslera y Bipolars en cereales y arroz,
especies de Mycosphaerelia en plétanos y manf,
Plasmopara viticola en vid,

especies de Personospora en cebollas, espinaca y crisantemos,
Phaaoisariopsis vitis y Sphaceloma ampsling en toronjas,
Pseudocercosporella herpotrichoides en trigo y cebada,
espacies de Pseudoperonospora en lupulo y pepinos,
especies de Puccinia y de Typhula en cereales y césped,
piricularia oyzae en arroz,

especies de Rhizoctonia en algodén, amroz y cédsped,
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Stagonospora nodorum y Septonia tritici en trigo,
Uncinula necator en vid,

especias, de Ustilago species en cereales y cafla de azucar, y
especies de Venturia (rofia) en manazanas y peras.

Ademas, los compuestos | son apropiados para controlar hongos nocivos, como
p.ej. Paecilomyces varioti en la proteccitn de materiales (p.ej. madera,

dispersiones de pinturas, fibras v telas) y en la proteccién de productos
almacenados.

Los compuestos | se aplican, tratando los hongos o las plantas, semillas, materiales
o el suelo a proteger frente a una infeccién fungosa con una cantidad activa
fungicida de los ingredientes activos. La aplicacién puede efectuarse antes o
después de la infeccion de los materiales, plantas o semillas por los hongos.

Generaiments, las composiciones fungicidas contienen de entre 0.1 y 95,
preferentemente, 0.5 y 80% en peso de ingrediente activo.

Cuando se usan en la proteccién de plantas, las cantidades de aplicacién varian de
0.01 a 2.0 kg de ingrediente activo por ha, dependiendo del tipo de efecto deseado.

En el tratamiento de las semillas, las cantidades de ingrediente activo varian,

generalmente, de 0.001 a 0.1 g, preferentemente, de 0.01 a 0.05 g, por kilogramo
de semilla.

En la proteccién de materiales o de productos aimacenadoe, la cantidad de
aplicacion de ingrediente activo depende de la naturaleza de la aplicacién y del
efecto deseado. Las cantidades de aplicacién generaimente usados para la

proteccién de materiales varlan, por ejemplo, de 0.001 g a 2 kg, preferentements,
de 0.005 g a 1 kg, de ingrediente activo por metro ctibico del material tratado.
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Los compuestos | pueden ser transformados en las formulaciones acostumbradas,
tales como soluciones, smulsiones, suspensicnes, polvos, pastas y granulados. El

uso depende del fin respectivo, pero en todo caso debe estar asegurada una
dispersién fina y uniforme del compuesto segun la invencién.

Las formulaciones se preparan de manera conocida, por ejemplo, diluyendo el
ingrediente activo con disolventes y/o soportes, en caso de deseario, usando
emulsionantes y dispersantes. También se pueden usar otros disoiventes organicos
como disolventes auxiliares, si se usa agua coma diluyente. Auxiliares apropiados
son, substanciaimente: disolventes, tales como arométicos (por ejemplo, xileno},
aromaticos clorados (p.ej. clorobencenos), parafinas (por ejemplo, fracciones de
aceite mineral), alcoholes (por ejempio, metanol, butanol), cetonas (por ejemplo,
ciclohexanona), aminas {p.e}. stanolamina, dimetliformamida) y agua; soportes,
como p.ej. minerales molidos naturales (tales como caolines, arcillas, taico, tiza) y
minerales sintéticos molidos (tales como sllice altamente disperso, silicatos);
emulsionantes, como p.ej. emulsionantes no idnicos y anidnicos (tales como éteres
de alcoholes grasos de polioxietileno, sulfonatos de alquilo y sulfonatos de arile) y
dispersantes, como p.ej. lejlas residuaies lignino-sulfiticas y metilcelulosa.

Tensoactivos apropiados son las sales de metal alcalino, alcalinotérreo y de amenio
del acido lighinosulfdnico, acido naftalinsulfénico, Acido fenolsulfénico, dcido
dibutilnaftalinsulfénico, sulfonatos de alquilarilo, sulfatoe de alquilo, sulfonato de
alquilo, sulfatos de alcohol graso, acidos grasos y glicoléteres de alcohol graso
sulfatados, ademads, condensados de naftalina sulfonada y derivados de naftalina
con formaldehido, condensados de naftalina o de acido naftalinsulfonico con fenol y
formaldehlido, éter octilfenllico de polioxietileno, isooctilfenol stoxilado, octilfenol,
nonilfenol, alquilfenil poliglicol éteres, tributitfenil-poliglico! éter, tristearitfenil-
poliglicol éter, poliéter alcoholes de alquilarilo, condensados de aicohol y de alcohol
graso/oxido de etileno, aceite de ricine etoxilado, éteres alquilicos de polioxietileno,
polioxipropileno stoxilado, alcohol laurllico de poliglicoléter acetal, ésteres de
sorbitol, lejlas residuales lignino-sulfiticas y metilcelulosa.
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Sustancias apropiadas para la preparacién de soluciones, emulsiones, pastas o
dispersiones de aceite directamente pulverizables son: fracciones de aceite mineral
de punto de ebulliclén mediano hasta elevado, como p.ej. keroseno o aceite diesel,
ademas, aceites de alquitrdn de carbdn, y aceites de origen vegetal o animal,
hidrocarburos alifiticos, clclicos y aromdticos, por ejemplo, tolueno, xileno, parafina,
tetrahidronatftalina, naftalinas alquiladas y sus derivados, metanol, etanol, propanol,
butanol, ciclohexanol, ciclohexanona, isoforona, disolventes fuertemente polares,
por ejemplo, sulfdxido de dimetilo, N-metilpirrclidona y agua.

Polvos, agentes de pulverizacién y rociado pueden ser preparados mezclando o
moliendo conjuntamente las sustancias activas con un soporte sblido.

Los granuladaos, p.e|. granuiados recubiertos, impregnadoes o homogéneos, se
pueden preparar uniendo el ingrediente activo con un soporte sblido. Ejemplos de
cargas sélidas son: tierras minerales, tales como silicagel, acidos silicicos, geles
sillcicos, silicatos, talco, caolin, caliza, cal, bol, loess, arcilla, dolomita, tierra de
diatomeas, suifato de calcio y sulfato de magnesio, 6xido de magnesio, plasticos
molidos, asl como abonos, tales como sulfato de amonio, fosfato de amonio, nitrato
de amonio, ureas y productos vegetales, tales como harina de cereales, polvos de

corteza, de madera y de cAscaras de nueces, polvos de celulosa u otros soportes
sdlidos.

Generaimente, las formulaciones comprenden de 0.01 a 95% en peso,
preferentemente, de 0.1 a 90% en peso del ingrediente activo. Loa ingredientes

activos se usan en una pureza da 80% a 100%, preferentemente, de 95% a 100%
(segtin espectro de NMR).

Ejemplos de formulacionas son:

l 5 partes en paso de un compuesto segun la invencién se mezclan

(ntimamente con 85 partes en peso de caolin finamente particulado. De esta
forma se obtiene un agente de espolvoreo que contiene 5% en peso del

Iy e
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VI.

ingrediente activo.

30 partes en peso de un compuesto seguin la invencién se mezclan
Intimamente con una mezcla de 82 partes en peso de silicage! pulverulento
y 8 partes en peso de aceite de parafina, que se ha pulverizado sobre la
superficie del silicagel. De esta forma se obtiene una preparacion del

ingrediente activo con buena adherencia (contenido en ingrediente activo
23% en peso).

10 partes en peso de un compuaesto segun la invencidn se disuelven en una
mezcla, que se compone de 90 partes en peso de xileno, 8 partes en peso
del producto de adicién de 8 a 10 moles de éxido de atileno a 1 mol de N-
monoetanolamina de acido oleico, 2 partes en peso de |a sal célcica de!
acido dodecilbencenogulfénico y 2 partes en paso del producto de adicion

de 40 moles de éxido de etileno an 1 mol de aceite de ricino (contenido en
ingrediente activo 8% en peso).

20 partes en peso de un compuesto sagun la invencidn se disuelven en una
mezcla, que se compone de 80 partes en peso de ciclohexanona, 30 partes
en peso de isobutanol, 5 partes en peso del producto de adicién de 7 moles
de 6xido de etileno a 1 mol de isooctifenot y 5 partes en peso del producto
de adicién de 40 moles de dxido de etileno a 1 mol de aceite de ricino
(contenido en ingrediente activo 16% en peso).

80 partes en peso de un compuesto segun la invencién se mezclan bien con
3 partes en peso de |a sal sbdica del acido diisobutilnaftalin-alfa-sulfénico,
10 partes en peso de |a sal sodica de un écido lighinosulfénico de una lejia
residual sulfitica y 7 partes en peso de silicage! pulverulento y se muelen en
un molino de martillos {contenido en ingrediente activo 80% en peso).

Se meazclan 90 partes en peso de un compuesto segln la invencién con 10
partes en peso de N-metil-a-pirrolidona y se obtiene una solucién apropiada
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para ser aplicada en forma de gotas mindsculas (contsnido en ingredients
activo 90% en peso).

VIl. 20 partes sn peso de un compuesto segun la invencioén se disueiven en una

mezxcla, que &e compone de 40 partes en peso de ciciohexanona, 30 partes
en peso de isobutanol, 20 partes en peso del producto de adicion de 7
moles de éxido de etileno a 1 mol de isooctilfenol y 10 partes en peso del
producto de adicién de 40 moles de éxido de efileno a 1 mol de aceite de
ricino. Vertiendo las solucion en 100 000 partes en peso de agua y
distribuyéndola finaments se obtiene una dispersidn acuosa, que contiene
0,02% en peso del ingrediente activos.
Vill. 20 partes en pesc de un compuesto segun la invencidn se mezcian bien con
3 partes en peso de la sal sédica del acido diisobutilnaftalin-a-sulfénico, 17
partes en peso de la sal sédica de una lejla residual sulfitica y 80 partes en
peso de silicagel pulverulento y se muelen en un moling de martilios.
Distribuyendo la mezcla finamente en 20000 partes en peso de agua, 8e

obtiene un caldo de pulverizacion, que contiene 0,1% en peso del
ingrediente activo.

Los ingredientes activos pueden serusados como tales, en forma de sus
formulaciones o las formas de aplicacién preparadas a partir de las miamas, por
ejemplo, como soluciones, polvos, suspansiones o dispersiones, emulsiones,
dispersiones de aceite directamente pulverizables, pastas, polvos pulverizables,
agente de rociado o de regado. Las formas de aplicacién dependen enteramente
del fin de aplicacidn, pero en todo caso hay que asegurar una distribucién lo mas
fina posible del los ingredientes activos segln la invencién.

Las formas de aplicacién acuosas pueden ser preparadas a partir de concentrados
de emulsidn, pastas o polvos humectables (poivos pulverizables, dispersiones de
aceite) adiclonando agua. Para preparar emulsiones, pastas o dispersiones de
aceite se pueden homogeneizar las sustancias como tales o disueitas en un aceite
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o disolvente en agua con la ayuda de un humeciante, agente adherentse,
dispersante o emulsionante. Altemativamente, se pueden preparar concentrados
compuestos de la sustancia activa, humectante, adherente, dispersante o
emulsionante, en caso dado, digolvente o aceite, y tales concentrados son
apropiados para ser diluidos con agua.

Las concentraciones en ingrediente activo en los productos listos para el uso

pueden variar ampliamente. En general, varian de 0.0001 a 10%, preferentemente,
de 0.01 a 1%.

Los ingredientes activos también pueden ser usados con éxito en el procedimiento

de volumen ultrabajo (ULV), pudiéndose aplicar formulaciones con més del 95% en
peso de ingrediente activo, o0 adn el ingrediente activo sin aditivos.

Se pueden adicionar varios tipos de aceite, humectantes, adyuvantes, herbicidas,
fungicidas, u otros pesticidas o bactericidas a los ingredientes activos, en caso
dado, recién antes de la aplicacion (mezcla de tanque). Estoa agentes pueden ser

mezclados con los agentes segtin la invencién en una relacién ponderal de 1:10
hasta 10:1.

Cuando se usan como fungicidas, las composiciones de la invencion pueden estar

presentes también jurto con otros ingredientes activos, por sjemplo, con herbicidas,
insacticidas, reguladores del cracimiento, fungicidas u otros fertilizantes. Cuando se
mezclan los compuestos | ¢ las composiciones 8agin la invencidn como fungicidas

con otros fungicidas, entonces se aicanza, frecuentemente, ampliar el espectro de
accion.

La siguiente lista de fungicidas con los que se pueden mezclar los compuestos

segun la invencion sirve para ilustrar las combinaciones posibles, pero no debe
aentendersa como limitativa:
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azufre, ditiocarbamatos y sus derivados, tales como hierro(lil) dimetilditiocarbamato,
dimet-ilditiocarbamato de cinc, etilenobisditiocarbamato de cinc,
etilenobisditiocarbamato de manganeso, metilenodiaminobisditiocarbamato de
manganeso-cinc, disulfuro de tetrametiltiuram, complejo amoniacal de cinc (N,N-
etilenobisditiocarbamato), complejo amoniacal de (N,N'-
propilenobisditiocarbamato) de cinc, (N,N'-propilenobisditiocarbamato), disuifuro
de N,N'-polipropilencbis(tiocarbamoilo);

derivados nitrogenados, tales como crotonato de dinitro{1-metilheptil)fenilo, 2-sec-
butil-4,8-dinitrofenil- 3,3-dimetitacrilato, 2-sec-butil-4,8-dinitrofenilisopropil-
carbonato, diisopropil 5-nitro-isoftalato;

sustancias heterociclicas, tales como acetato de 2-heptadecil-2-imidazolina, 2,4~
dicloro-8-{o-cloroanilino)-s-triacina, O,0O-dietil ftalimidofosfonotioato, 5-amino-1-
[bis{dimetilamino)fosfinii}-3-fenii-1,2 4-triazol, 2,3-diciano-1,4-diticantraquinona,
2-tio-1,3-ditiolo[4,5-bjquinoxalina, 1-(butiicarbamoil}-2-benzimidazolcarbamato de
maetilo, 2-metoxicarbonilaminobenzimidazol, 2-(2-furil)benzimidazol, 2-(4-
tiazolil)benzimidazol, N-(1,1,2,2-tetracloroetiltio)tetrahidroftalimida, N-
triclorometiltiotetrahidroftalimida, N-triclorometiltioftalimida, dimetilamida de acido
S-cloro-2-ciano-4-p-toli-imidazol-1-sulfénico, N-diclorofluoromatiltio-N', N'-dimetil-
N-feniisulfo-diamida, 5-etoxi-3-tri-clorometil-1,2,3-tiadiazol, 2-
tiocianatomatiltiobenzotiazol, 1,4-dicloro-2,5-dimetoxibenceno, 4-(2-
clorofenilhidrazono)-3-metil-5-isoxazolona, 1-6xido de piridin-2-tiol, 8-
hidroxiquinolina o sus sales de cobre, 2,3-dihidro-5-carboxanitido-8-metil-1,4-
oxatiina, 4,4-didxido de 2,3-dihidro-5-carboxanilido-8-metil-1,4-oxatiina, 2-metil-
5,8-dihidro-4H-piran-3-carboxanilida, 2-metilfuran-3-carboxanilida, 2,5-
dimetilfuran-3-carboxanilida, 2-cloro-N-(4'-cloro-bifenil-2-il)-nicatinamida, 2,4,5-
trimetilfuran-3-carboxanilida, N-ciclohexil- 2,5-dimetitfuran-3-carboxamida, N-
ciclohexil-N-metoxi-2,5-dimetilfuran-3-carboxamida, 2-mefilbenzanilida, 2-
iodobenzanilida, N-formil-N-morfolin-2,2,2-tricloroetil acetal, piperacin-1,4-diiibis-
1-(2,2,2-tricloroetil)fformamida, 1-(3,4-dicioroanilino)-1-formilamino-2,2,2-
tricloroetano; 2,6-dimetil-N-trideciimorfolina o sus sales, 2,6-dimetil-N-
ciclodedeciimorfolina o sus sales, N-[3-(p-terc-butilfenil)-2-metilpropil]-cis-2,6-
dimetil- morfolina, N-[3-(p-terc-butilfenil)-2-metilpropil]-piperidina, 8-terc.-butil-1,4-

W e -
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dioxaspiro[4.5]decan-2-iimetil(etif)(propil)amina, (RS)-2-{2-(1-dlorociclopropil)-3-
{2-clorofenil)-2-hidraxipropil]-2,4-dihidro-1,2,4-riazol-3-tiona, 1-{2-(2.4-
diclorofenil)-4-etil-1,3-dioxolan-2-il-etil}-1H-1,2,4-triazol, 1-[2-(2,4-diclorofenil)-4-n-
prapil-1,3-dioxolan-2-il-etil}-1H-1,2 4-triazol, N-(n-propil)-N-

(2,4 B-triclorofenoxietil)-N'-imidazofil-urea, 1-{4-clorofenoxi)-3,3-dimetil-1-(1H-
1,2,4-triazol-1-H)-2-butanana, 1-(4-clorofenoxi)-3,3-dimetil-1-(1H-1,2,4-triazoi-1-
i)-2-butanol, (2RS,3RS)-1-{3-(2-clorcfenil)-2-{4-flucrofenil)-oxiran-2-iimetii}-1H-
1,2,4-triazol, a-(4-clorofenil)-a-(1-ciclopropiletil)-1H-1,2 4-triazol-1-etanol, a-(2-
clorofenil)-a-(4-clorofenil)-5-pirimidinmetanol, 5-butil-2-dimetilamino-4-hidroxi-6-
metilpirimidina, bis(p-clorofenil)-3-piridinmetanol, 1,2-bis(3-etoxicarbonil-2-
tioureido)benceno, 1,2-bis(3-metaxicarbonil-2-tioureido)benceno,

estrobilurines tales como azoxistrobina, kresoxim metilo, metil-E-metoxiimino-[a-(2-
fenoxifenil)]-acetamida, metil E-metoxiimino-[ a -(2,5-dimetilfenoxi)-o-
toliljacetamida, picoxietrobina, piracloetrobina, trifloxistrobina,

anilinopirimidinas tales como N-(4,8-dimetilpirimidin-2-il}anilina, N-[4-metil-8-(1-
propinil)pirimidin-2-if)-anilina, N-[4-metil-8-ciclopropilpirimidin-2-illanilina,

fenilpirroles tales como 4-(2,2-difluoro-1,3-benzodioxol-4-il)pirrol-3-carbonitrilo,

cinamamidas tales como 3-{4-clorofenil)-3-(3,4-dimetoxi-fenil)acriloiimorfolina, 3-(4-
fluorofenil)-3-(3,4-dimetoxi-fenil)acrilolimorfoiina, '

y una variedad de fungicidas, tales como acetato de dodeciiguanidina, 3{3-(3,5-
dimaetil-2-oxiciclohexil)-2-hidroxietiljglutarimida, hexaclorobenceno, metil-N-(2,6-
dimaetilfenil)-N-(2-furoil}-DL-alaninato, éster metflico de DL-N-(2,68-dimetilfenil)-N-
(2'-metoxiacetil)-alanina, N-(2,8-dimetilfenil)-N-cloroacetil-
D,L-2-amino-butirolactona, éster metllico de DL-N-{2,8-dimatilfenil)-N-
(fenilacetil)alanina, 5-metil-5-vinil-3-(3,5-diclorofenil)-2,4-dioxo-1,3-oxazolidina, 3-
[3,5-diclorofenil(5-metil-5-metoximetil]- 1,3-oxazolidin-2,4-diona, 3+(3,5-
diclorofenil)-1-isopropilcarbamoilhidantoina, N-(3,5-diclorofenil)-1,2-
dimetilciclopropane-1,2-dicarboximida, 2-ciano-{N-(stilaminocarbonil)-2-
metoximinojacetamida, 3,5-dicloro-N-(3-cloro-1-efil-1-metil-2-oxo-propil)-4-metil-
benzamida, 1-(3-bromo-6-metoxi-2-metil-fenil)-1-(2,3,4-trimetoxi-6-retil-fenil)-
metanona, 1-[2-(2 4-dicioro-fenil)pentil]-1H-1,2 4-triazol, aicohol 2,4-difluocro-a-
(1H-1,2,4-triazolil-1-metil)benzhidrllico, N-(3-cloro-2,8-dinitro-4-trifluorometitfenil)-

P woc o |
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_ 5-trifluorometil-3-cloro-2-aminopiridina, 1-{{bis(4-fluorofenil)metilsililymetil)-1H-
1,2,4-triazol.

Ejemplos de sintesis

Variando en forma correspondiente los compuestos de partida, los protocolos
prepresentados en los ejemplos de sintesis siguientes fueron usados para obtener

otros compuestos |. Los resultantes compuestos |, junto con los datos fisicos estan
relacionados en la siguiente Tabla |.

Ejemplo 1 Preparacion de 5,7-dihidroxi-8-(2,6-difluorofenil)-[1,2,4}-
triazolof1,5-a]-pirimidina

Se calentd una mezcla de 3-amino-1,2,4-triazol (14 g), (2,6-dfluorofenil)-maionato
de dietilo (0,17 mol, ver EP-A 10 02 788) y tributilamina (50 ml) a unos 180°C
durante seis horas. Se enfrié la mezcla de reaccién a unos 70°C. Se adiclonaron
200 mi de solucidn acuocsa al 10 % de hidréxido sbdico y se agitd la mezcla de
reaccién durante 30 minutos. Se separaron las fases, se extrajo la fase acuosa con

éer dietllico. Se aciduld la fase acuosa y se filtrd el precipitado y se sect, dando 40
g del compuesto indicado en el titulo.

Ejemplo 2 Preparacion de 5,7-dicloro-8-(2,6-difluorofenil)-{1,2,4]-triazolo[1,5
a]-pirimidina

Se calentd una mezcla de 5,7-dihidroxi-8-(2,8-difluorofenil}{1,2,4}-triazolo-[1,5-
ajpirimidina (30 g, obtenida del Ej. 1) y oxicloruro fosforoso (50 mi) durante aprox,
ocho horas a reflujo. El oxicloruro fosforoso se deetild parciaimente. E! residuo se
vertié en una mezcla de diclorometano y agua. Se separd la capa organica, se secd

y se filtrd. El fiitrado se concentré en vaclo, dando 28 g del compuesto indicado en
al titulo del p.f. 121°C.
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Ejemplo 3 Preparacién de 5-cloro-6-(2,6-difluorofenil)-7-isopropilamino-

[1,2 4}-triazolo[1,5-a)pirimidina

{-3]

Una mezcla de isopropilamina (1,5 mmoles), trietilamina {1,5 mmoles) y
diclorometano (10 ml) se adicioné a una mezcla de 5,7-dicioro-8-(2,8-difluorofenil)-
[1,2,4}-triazolo[1,5-a]-pirimidina (1,5 mmoles, obtenida del Ej. 2) y diclorometanc (20
mi) bajo agitacidn. Se agité la mezcla de reaccion durante aprox. 16 horas at unos
20 to 25°C y luego se lavd con 4cido clorhidrico diluido (al 5%). La capa orgénica se
separd, se secd y se filtrd. El filtrado se evapord bajo presidn reducida y el residuo

se purificé cromatograficamente, dando 0,43 g del compuesto indicado en el titulo
del p.f. 189°C.

Ejemplo 4 Preparacién.de 5-ciano-6-(2 8-difluorofenil)-7-(4-metilpiperidin-1-
il}-[1,2,4}-triazolo[1,5-a]pirimidina (I-18]

Una mezcla de 5-cloro-6-(2,8-difluorofenil)-7-(4-metilpiperidin-1-il)-[1,2,4]-triazolo-
[1.5-a}-pirimidina (0,1 mol; 1-4) y cianuro de tetraetilamonio (0,25 mol) en 750 ml
dimetiformamida (DMF) (750 mi) se agité durante 18 horas a aprox. 20 a 25°C. A
esta mezcla se adiciond agua y éter metil terc.-butilico (MTBE), se separd la fase
orgdnica, se [avé con agua, se secd y ee filtrd. El filtrado se evapord y el residuo se

purificd por cromatografia, dando 6,95 g del compuesto indicado en el titulo del p.f.
212°C.

Ejemplo 5 Preparacidn de S5-metoxi-6-{2,8-difluorcfenil)-7-(dletilamino)-
[1,2,4)-triazolo[1,5-alpirimidina [I-18)

A una solucidn de 5-cloro-6-(2,68-difluorofenil)-7-(dietil-amino)-{1,2,4}-triazolo-[1,5-a})-
pirimidina (65 mmoles; I-6) en 400 ml de metanol seco se adiciond una soluci6n al
30% de metanolato de sodio (71,5 mmoles) a aprox. 20 a 25°C. Esta mezcla se
agité ulteriormente durante 18 horas. Se evaport el metanol y se disolvid et residuo
en diclorometano. La fase orgénica se lavd con agua, se secd y se filird. El filtrado
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se evapord y el residuo se purificd por cromatografia, dando 18,3 g del compussto
indicado en el titulo del p.f. 153°C.

Tabla |

2

RN T

e

@

No. R' R’ X Datos fisicos
(p-1°Ch)

-1 H H v 250
-2 CHZC(CHa)=CH, CH.CH, cl 96
I3 CH(CH,). H Ci 169
-4 ~(CH2):CH(CH,)(CHz)r- cl 198
-5 ciclopentilo H cl 185
-8 CH,CH, CH,CHs Cl 159
-7 CH;CH:CH, CHZCH,CH, cl 125
-8 CH(CH,), CHs Cl 168
-9 {£) CH(CH,)-CH,CH, H cl 184
I-10 (8) CH(CH,)-CH,CHs H cl 176
11 {R) CH(CH,)-CH,CH H cl 178
112 | (%) CH(CH,)-CH(CHs)x H cl 157
I-13 (S) CH(CH;)-CH(CHa), H Cl 148
I-14 | (R) CH(CH,)}-CH(CHs). H . Ci 149
115 (£) CH(CH3)-C(CH)s H cl 160
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118 | (8) CH(CHs)-C(CHs)s H Cl 175
17 | (R) CH(CH;)}-C(CHs)s H Cl 175
118 «(CH2),.CH(CH3)(CHy)r- CN 212
-19 CH,CH, CH:CH, OCH; 153

Ejemplos de la accién contra hongos nocivos

La accién fungicida de los compuestos de la férmula | puede ser demostrada en los
siguientes experimentos:

Los Ingredientes activos, separada o conjuntamante, fueron formulados como
emuisién al 10% en una mezcia de 70% en peso de ciclochexanona, 20% en peso
de Nekanil® LN (Lutensol® APS, agente humectante de accién emulsionante y
dispersante a base de akjuilfencles stoxilados) y 10% en peso de Wettol EM

(emulsionante no idnico a base de aceite de ricino etoxilado) y diluidos con agua a
ia concentracién deseada.

Ensayo de actividad biol6gica - Control fungicida de la marchitez temprana de
tomates (Atemnaria solani)

Pléntulas Jovenes de tomate de la variedad: "Grofte Fleischtomate St. Pieme” se
cultivaron en macetas hasta alcanzar el estadio de 2 a 4 hojas. Estas plantas se
pulverizaron hasta chorrear con una suspension acuosa, que oor:ntenla la
concentracién en ingrediente activo indicada en la tabla de abajo, preparada de una
solucién madre de 10% en peso del ingrediente activo en una mezcla de 85% de
ciclohexanona y 5% en peso de emuisionante. El dla siguiente, se inocularon las
plantas con una suspensitn acuosa de Altermnaria so/ani, que contenla 0,2 x 10°
esporas por ml. A continuacion, se colocaron las plantas de ensayo inmediatamente
en una cdmara himeda. Después de 6 dlas a 20 hasta 23°C y una humedad
relativa de cerca del 100%, se evalud visuaimente la extensién del ataque del




26 b
0050/52657

hengo en las hojas como % de area de hoja muerta.

En este ensayo, las plantas que se hablan tratado con 250 ppm respectivamante de
los compuestos -2 hasta I-8, [-11, -12, |-14, }-15y |-17 y |-20, presentaban una

infeccion de, como maximo, 1%, mieniras que las plantas no tratadas estaban
infectadas en un 80%.

Los compuestos activos A y B conocidos de la WO-A 98/46608 se usaron como
compuestos comparativos:

CF,

R H F

S

P
N el
No. conocidos de R!
WO-A 98/48608, No. 5 hidrégeno

B WO-A 98/46608, No. 7 metilo

Ensayo comparativo - Control de la podredumbre (Botrytis cinerea) en rodajas de
pimiento verde

Se pulverizaron rodajas de pimiento verde hasta chorrear con una suspension
acuosa, que contenla la concentracién an ingrediente activo o la mezcla
mencionada en ia Tabla de abajo, preparada de una solucién madre conteniendo
10% del ingrediente activo, 85 % de ciclohexanona y 5§ % de emulsionante.
Después de dos horas, la capa pulverizada estaba seca y se inocularon las rodajas
con una suspensién de esporas de Bolrytis cinerea, que contenia 1,7 x 10° esporas
por ml en solucién acuosa al 2% en peso de biomalita. Las rodajas de pimiento se
incubaron an caAmaras con alta humedad durante cuatro dias a 18-20°C., Se evalud
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visualmente el drea infectada de las rodajas de fruta en por cien.

En este ensayo, {as plantas tratadas con 500 ppm de los compuestos I-2, 1-8 y |-14,
resp., presentaban una infeccion de, como méximo, 3%, mientras que las plantas
tratadas con 500 ppm de los compuestos comparativos A y B, resp., estaban

infectadas en un 100 y 20%, y las plantas no tratadas estaban infectadas en un
100%.
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Reivindicaciones:

1.  6-(2,6-Difluoro-fenil)-triazolopirimidinas de la férmula |

R~ F

N-.
(A
P

en donde

R' y R? significan, independientemente, hidrbgeno o

alquilo-Cy-C1q, alquenilo-C4-C1o, alquinilo-Cz-Cy, 0 alcadienilo-C-Cyg,
cicloalquilo-C,-C,p, fenilo, naflilo, o

heterociclilo de 5 6 8 miembros, que contiene de uno a cuatro &tomos
de nitrégeno o de uno a tres dtomos de nitrdgeno y un dtomo de azufre
o de oxigeno, o

heteroarilo de 5 6 6 miembros, que contiene de uno a cuatro dtomos de

nitrégeno o de uno a tres dtomos de nitrégeno y un atomo de azufre o
de oxigeno, o

en donde los radicales R' y R? pueden estar sustituidos o no sustituidos
y llevar de uno a tres groups R",

R* es ciano, nitro, hidroxilo, akquilo-C,-C,, cicloalquilo-C3-Ce, alcoxi-
C-Cs, alquiltio-C+-Cg, alquilamino-C,-C,, di-alquilamino-C,-Cg,
alquenilo-Cx-C,, alqueniloxi-Cz-C,, alquinilo-C,-Cs, alquiniloxi-Cs-
Cs v alquilenodioxi-C4+-Cq; ©

R'y R? representan junto con el 4&tomo de nitrégeno Interyacente un anilio

heterociclico de § 6 8 miembros, que contiene de uno a cuatro 4tomos
de nitrégeno o de uno a tres dtomos de nitrégeno y un étomo de azufre
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o0 de oxigeno, que puede estar sustituido por uno a tres radicales R™
X es halégeno, ciano, alcoxi-C-C,, haloalcoxi-C-Cy 0 alqueniloxi-Cs-C.
Compuestos de la férmula | seg(n la reivindicacién 1, en donde

R' es alquilo-C~Cs lineal o ramificado, alquenilo-C~Cq o cicloalquilo-Cy~
Co, ¥y

R? es hidrogeno o alquilo-C,—Cs, 0

R' y R? representan junto con el &tomo de nitrdgeno interyacente un anilio

heterociciico con 5 ¢ 6 miembros, opcionalmente sustituido por uno o
dos grupos alguilo-C,—~C,.

Compuestos segin las reivindicaciones 1 6 2, en donde R? es hidrégeno.
Compuastos segun las reivindicaciones 1 a 3, en donde X es halégeno.
Procadimiento para la preparacion de compuestos de la formula | tal y como

se definen an la reivindicacion 4, que comprende ia reaccién de 5,7-
dihalégeno-8+(2,6-difluoro-fenil)-triazolopirimidinas de la férmuia 1i

F
Ne
N7y

en la que Y es haldgeno, con una amina de la férmula Il

RY,

RZIN—H IIX

[ 2% }

ERE '
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en la que R' y R? tienen 1as definiciones indicadas para la férmula |, dando
compuestos de la férmula |.

6. Una composicién apropiada para controlar hongos fitopatégenos, que
comprende un soporte sdlido o liquido y un compuesto de la férmula | segin
la reivindicacion 1.

7.

Un método para controlar hongos fitopatégencs, que comprende el
tratamiento de los hongos o de materiales, plantas, el suelo o las semillas a
proteger frente a la infeccidn por los hongos nocivas, con una cantidad
efactiva de un compuesto de la férmula | segan la reivindicacion 1.
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6-(2,6-Difluoro-fenil)-triazolopirimidinas

Resumen

6-(2,6-Diflucro-fenil)-triazalopirimidinas de ia férmula |

RY—

&x; |
A -

NN x

enlaque
R' y R? significan, independientemente, hidrégeno o

alquilo, alquenilo, aiquinilo o alcadienilo, cicloalquilo, fenilo, natftilo, o
heterociclilo de 5 6 8 miembros, que contiene de uno a cuatro dtomaos de
nitrégeno ¢ de uno a tres étomos de nitrégeno y un dtomo de azufre o de
oxigeno, o

heteroarilo de 5 é 6 miembros, que contiene de uno a cuatro dtomos de

nitrdgeno o de uno a tres dtomos de nitrdgeno y un atomo de azufre o de
oxigeno, o

en donde los radicales R' y R? pueden estar no sustituidos o suatituidos en la
forma definida en la memoria descriptiva,

R' y R? represantan junto com el &tomo de nitrégeno interyacente un anilio
heterociclico de 5 & 6 miembros, que contiene de uno a cuatro dtomos de
nitrégeno o de uno a tres dtomos de nitrbgeno y un dtomo de azufre o de
oxigeno, que puede estar sustituido;

X  es halégeno, ciano, alcoxi, haloalcoxi o alqueniioxi.
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procedimientos para su preparacién, composiciones que las contienenn y su uso
para combatir hongos fitopatégenos .
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Industrial applicability {IA) Yes: Claims 1-7
No: Claims

2. Clations and expianations

ase separate sheet
@

Form PCTAPEA/409 (July 1888) .
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INTERNATIONAL PRELIMINARY |mamatic;nal application No. PCT/ER02/07575
EXAMINATION REPORT - SEPARATE SHEEY

.

1. Due to the specific substitution pattem of the phenyl ring at position 6 of the

triazolopyrimidine core the compounds claimed are considered to be novel vis-a-vis the state of
the art as representad by the documents cited in the Intemnational Search Report (ISER) (Art. 33
(2) PCT).

2.  With regard to the results of comparative tests submitted with Applicant's letter dated

25/07/03 against compounds discloged in the closest prior art, EP-A-0 834 513 (D1) and US-A-5
865 561 (D3), which are closely related in structure to those presently claimed, a surprising
improvement has been demonstrated being Indicative of an Inventive solution of the technical

probiem of providing compounds exhibiting a significantly improved antifungal activity (Art. 33 (3)
PCT).

Form PCT/Saparats Sheet/408 (Sheet 1) (EPO-April 1887)
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TRATADO DE COOPERACION DE PATENTES
PCY
INFORME INTERNACIONAL DE EXAMEN PRELIMINAR
Artfculo 36 y Norma 70 del PCT

Referencia del archivo del solicitante o representante:| Para tramite adicional:

0000052657

véase notificacion del informe
intemacional de examen preliminar
(de PCT/PEA/416)

Solicitud internacional No.:| Fecha de presentacién intermacional: Fecha de prioridad:

PCT/EPD2/07575

08.07.2002 18.07,2001

Clasificacion intemacional de patentes {IPC) o clasificacién nacional e |PC:

C07D487/04

Solicitante:

BASF AKTIENGESELLSCHAFT et al.

1. Este Informe Intemacional de examen preliminar ha sido elaborado por esta Autoridad

Intemacional

de Examen Preliminar y se le da traslado de é| al Solicitante de conformidad

con el Articulo 36.

2. Elpresente INFORME consta en total de 4 folios, incluida esta caratula.
0 El presente informe también se acompafia de ANEXOS, es decir, folios de la descripcitn,
reivindicaciones o ilustraciones que han side modificadas y que consfituyen la base del
presents informe, o folios que contienen rectificaciones realizades ante esta Autoridad

(véase la Norma 70.1.8 y la Seccién 607 de las Instrucciones Administrativas bajo el PCT).
Los mencionados anexos constan de folios

3. El presente informe contiene indicaciones relativas a los siguientes asuntos:

iv.
V.

Vi.
VIl
VL.

Base del Informe

O Prioridad

O Falta establecer opinién con respecto a novedad, nivel inventivo y
aplicablliidad industrial.

00 Falta de unidad de invencién

Declaracién razonada conforme a lo previsto en el Articulo 35(2) en lo
atinente a novedad, nivel inventivo o aplicabilidad industrial; citas y
explicaciones en respaldo de la mencionada declaracién

O Ciertos documentos citados

0O Ciertos defectos de la sollcitud intemacional

O Ciertas observaciones sobre la solicitud intemacional

Fecha de presentacion de la demanda Fecha de terminacién de este Informe

18.10.2002

08.10.2003

Nombre y direccién de la autoridad Funcionario autorizado: HERZ, C

examinadora primaria intarnacional:
Oficina Europea de Patentes

D-80288 Munich

Tal: +49 89 2399 — 0 Tx: 523656 epmu d Teléfono No. +49 89 2300 - 8275

Fax: +49 89 2309 - 4465




REPORTE DE EXAMEN PRELIMINAR Salicitud Interacional No. PCT/EP02/07575
INTERNACIONAL

|. Base del Informe

1. Con respeclo a los elementos de la solicitud internacional: (Los folios sustitutivos que le
han sido entregados a la Oficina receplora en respuesta a una invitacion extendida segdn lo
previsto en el Articulo 14 se refieren a este Informe “tal como se presento originelmenie”y

no se anexan al presente informe porque no contienen modificaciones (Normas 70.16 y

70.17).
Descripcién, paginas
1-20 tal como fueron presentadas
Reivindicaclones, No.:

1-7 tal como fueron presentadas

2. Con respecto al Idioma, todos los elementos marcados arriba estaban disponibles o se le
presentaron a esta Autoridad en el idioma en el cual se presenté la solicitud intemacional, a
menos que se indique lo contrario en este articulo.

Estos elementos se pusieron a disposicién de esta Autoridad en el siguiente idioma

el cual es:

O E! idioma de una traduccién presentada para propdsitos de bisqueda intemacional

(segan la norma 23.1(b)).
[ E! idioma de publicacién de la solicitud intemacional
O El idioma de la traduccion presentada para propésitos del examen preliminar (segin las
Normmas 55.2 0 §5.3),
3. Con respecto a cualquier secuencla de nucleétidos o aminoécidos revelada en la

solicitud intermacional, el examen intemacional preliminar se lievd a cabo con base en los

listados de secuencias.

O Contenidos en la solicitud intemacional en forma escrita X

{1 Presentados juntos con la solicitud internacional en forma de archivo elactrénico X

0 Presentados mas adelante a esta Autoridad en forma escrita

O Presentados mas adelante en forma de archivo electrénico

0O Se ha adjuntado la declaracién de que el listado de secuencia presentado mas adelante

por escrito no va mas alla de la revelacién contenida en la solicitud intemacional tal como ha

sido presentada

o b



A

O Se ha adjuntado la declaracién de que la informacion registrada en forma de archivo %
electronico es ldéntica a los listados escritos de secuencias.

4. Las modificaciones han dado lugar a la cancelacién de:
0O La descripcidn, paginas
O Las reivindicaciones, Nos.
O Las ilustraciones, folios / figuras

5. O Este Informe ha sido establecido como si (algunas de) las modificaciones no se hubiesen
reallzado, ya que se ha considerado que van més alld de la revelacion tal como ha sido
presentada, segin lo previsio en la Casilla Complementaria (Norma 70.2{c)).
(Cualquier folio sustitulivo que contenga una modificacién de esta naturaleza deberé ir
referenciado en el numeral 1 y anexo al presente informe.)

6. Observaciones adiclonales, 'si es necsesario:

V. Declaraclén razonada conforme al Articulo 35(2) en lo que respecta a la novedad,

el nivel Inventivo o la aplicabllidad Industrial; citas y explicaciones en respaldo de dicha
declaraclién

1. Daclaracion

Novedad (N) sl Rewindicaclones  1-7
NO: Reivindicaciones

Nivel inventivo (NI) sl Reivindicaciones  1-7
NO: Reivindicaciones

Aplicabilidad Industrial sl Reivindicaciones 1-7
NO: Reivindicaciones

7. Citas y explicaciones:

Véase pagina separada.



INFORME PRELIMINAR DE EXAMEN Solicitud intemacional No. PCT/EP02/07575
INTERNACI NAL — FOLIO SEPARAD

1. Debido al patrén especlifico de sustitucion del anillo fenilo en la posicién 6 del nicleo
triazolopirimidina, se considera que los compuestos reivindicados son novedosos frente al
arte previc representado por los documentos citados en el Reporte de Blsqueda
Internacional (RBI) (Art. 33 (2) del PCT).

2. Respecto a los resultados de las pruebas comparativas presentadas con la carta del
salicitante fechada 25/07/03 contra los compuestos divulgados en el arte previo més
cercano, EP-A-0 834 5§13 (D1) y US-A-§ 985 561 (D3), los cuales estan cercanamente
relacionados en estructura con aquellos reivindicados en la presente solicitud, se ha
demostrado un sorprendente mejoramilento indicativo de la solucién inventiva del problema
técnico de proporcionar compuestos que exhiben una actividad antifingica

significativaments mejorada (Art. 33(3) del PCT).
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2020
Bogotd, D.C.,

Doctor: Oficlo N*® B4e21
EMILIO FERRERO

Apoderado

BASF AKTIENGESELLSCHAFT.

ASUNTO: Radicacién N° 04-2821
Solicitud intemacional PCT/EP02/07575
Fecha Inicio fase nacional 18/02/2005

Trémite 011
Evento 379
Actuacion 430
Folios 001

Como resultado del examen de forma, realizado con fundamento el el articulo 38 de la
Decisién 486 de la Comisién de la Comunidad Andina, articulo 27 del Tratado de

Cooperacion en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

0 La solicitud no contiene la copia del documento en que consta la cesién del derecho a
la patente del inventor al solicitante o a su causante. (Art. 26-k) Declsién 486).

En cumplimiento de lo dispuesto por el articulo 39 de la Decisién 486, se le requiere
para que dentro del término de dos meses siguientes a la fecha de nofificacién del
presente oficlo, complete los requisiios anteriorments enunciadoes. En caso de no dar
cumplimiento al presente requerimiento, la solicitud se considerard abandonada y
perdera su prelacién.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, ilteral e), del
caphulo quinto del titulo primero de la clmular Unica N° 10 de 2001.

ESPEDES DE VERGEL
Jefe de la Di de Nuevas Creaciones.

El anterior uetimiento fue  notificado por filacibn en lista de
fochar 2 8 T AR

202060



