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FORMULARIO UNICO DE SOLICITUD DE PATEN 1.

ENTRADA EN FASE NACIONAL

©

E Patente de Invencion

SOLICITUD DE

D Patente de Modelo de Utllidad

Domiciio Bogota, Colombia

D Capltulo | Capltulo Il
Nombre DOW AGROSCIENCES LLC IDENTIFICACION
FO socledad conatituida y existente bajo las
leyes del Estado de Delaware, Estados ccC D NIT D
SOLICITANTE Unidos de América
(1) CE D Otro D
Direccién 9330 Zionsville Road Cual
Indiandpolis, Indiana 46268,
Estados Unidos de América Ndmero
Domiclllo Indlanépolis, Indiana
Estados Unidos de Aménca
@ IDENTIFICAC] N
Nombre EMILIO FERRERO
ccC E NIT D
REPRESENTANTE Direcclén  Carrera 4* No 72-35
O APODERADO Teléfono 347 38 11 CE D Otro D
Fax 217 92 11 Cual
E-mall chientes@camyp com

Numero 438018 TP_ 31828

©

INVENTOR (ES)
(72)

1- Martha Jean KELLY
1475 Little Creek Lans
Collegeville Pennsylvania 18420
Estados Unidos de América

3- Jameas Josaph GALLACHER
530 Meadowbrook Avenus
Ambler Pannsylvania 19002
Estados Unidos de América

4-

Karen Anderson EVANS

701 Maribrook Lane

Lansdele Pennsyivenia 18448
Estados Unidos de América
Mark Joseph MULVIHILL
2801 Navajo Path

Ambler Pennsylvama 18002
Estados Unidos de América

6 PCT (86)

Sollcitud intemacional No PCTAJS01/50363
Publicacién Intemecional No WO 02/067675 A2

Fecha_26 de ociubre dg 2001
Fecha hembre de 2002

©

Titulo (54) 4,5,DIHIDRO-1,2 4-TRIAZIN-8-ONAS, 1,2 4-TRIAZIN-8-ONAS Y SU USO COMO

FUNGICIDAS E INSECTICIDAS
@ Clasificacién Internaclonal (51) ADIN 43/99%
Prioridad (33) Pals de Origen (32) Fecha (31} NOmero de Solicliud
| us 27 de octubre de 2000 60/243 803
sl  nold
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Comprobante de pago No __ (3-26.224 Fecha 14 bnl

O O000 0O000MCOECOCGBMDEOK ° O

Anexos

Comprobante de pago de la tasa de presentacién de la solicitud por $ 400 000 oo

Comprobante de pago por relvindicacién de prioridad

Documento que acredita la existencia y representacién legal cuando el solickante sea persona juridica
Poderes sl fuere el caso

Documentt de cesidn del inventor al solictante o a su causante

Declaraciones

Copia de la solicitud Intemacional (Resumen descnpcidn, relvindicaciones, dibujos)

Traducclén de la solicitud Internacional al castellano (Resumen, descripeidn, relvindicaciones dibujos)
Copia del examen preliminar efectuado por la IPEA.

Traducclén del examen preliminar efectuado por la IPEA

De ser al caso copia del contrato de acceso

De ser ol caso, documento que acredite la licencia o autorizacion de uso de conocimilentos tradicionales de
las comunidades Indigenas

De ser el caso certificado de depdsito del material biclégico

Arta final 12x12

De ser el caso Informacion sobre otras solicitudes de patente o titulos obtenidos en el exiranjero por el

migmo titular o su caugants, relacionadas parcial o totalments con la Invencion de esta solicitud
Otros

G

FIGURA CARACTERISTICA.
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@ Sollcito la concesion da la patente

NOMBRE EMILIO FERRE

A7y S

CC 438019 de Usaquén TP 31829

JBP/mm-id-131
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CAVE 18R For petents, utility models, mdustnal demgns,
ABOGA XOS5 trademarks, commercial paoes, trade embilems,
EDIFCIO 2i3KI slogans.

CAREERA & N 72-33
SOOOTA, § COLOMSIA Paxa modelos de utilxdad, disefios
marcas de fibnm, nombres
comerciales, ensefing, lernas comerciales.
REPRESENTACION, RATIFICACION Y PODER REPRESENTATION, RATIFICATION AND
POWER OF ATTORNEY

I{we) the undersigned /Yo (nosotros) abajo firmado (»)
Dow AgroScaences LLC

of/domiciliado (s) en 3330 ZTonsville Road,
Indianapolis, Indiana 46268, United
States of Amertica,

LADg

whntlﬂnmmh reby ratify the

4

\°

pﬂl!llhdlpor\ MMMW
comso agente oﬂdnuu.nh\ a

&

T~
an " \

~
W . .
e mme e Pty | o R

enla @ an obedecimienio & ZALO 831, EMILIO
lo dispuesto en el F10 del Articulo S43 del Cédigo de 31929 mmm&mﬁmm.ms;mum
Comardo, ¢l primaro como 7 los demis como at Caxrern 4 N® Bogotl, Colombls, In dus compilance
:;hm-,enluordnn.m (nuestros) representantes en whh the terma of phlst of Article548 of the
os los asuntos de propledad industrial facultnd Cormmercial Code the as principal and the othars as
Tecibir eaclonas weobur apodatados Judicales o alturmates, [n the order of thelr appointment, as our
Ieiales. El primer represeniants suplente reemplaxani al represantatives for all industrial matters with faculty
en cxso de ausencia o Im to tam o to recelve notifications and to appolnt a in and out of
fvo de aquil La misma o splicard cusando el Court. The first alterrate shall the principal in cuse of
segundo represaniants suplents haya de resm) al ), his absence or of tumporal or tive impediment The same
o.lpd. If:rlln:ro upﬁndo lente, = . m‘h:'lﬂill: WMchmth:llﬂ:dhhhuplln!hﬂﬁh
oe o s T su caso © one, O W) rat or
SR L S T B R L s | S e TR e e b

masben en cupes, U imtive, or t state

o por Notarlo u otro o Céreul mmﬁﬁ:"'“m—m_' a dedaration
ds Colombia, en ¢l extanjerp y sl se traitare de impedimento, vunbebnll\ml in Colombia, or lNoﬂor
con sl certificado vo. 5l alguno de los nombmdos falinre another Publle or a Colomblan Consul abroad, in
definitivaments, ol te n cemure ia case of tmpediment, the appropriate certificate shall Hj
susencis o o dal o de su of the appoiniees were to be definitely sbeani, the
o suplanies, en su caso, r la mwhgdm-hﬂhhhhphnm abeencs or
re tacl en s otros el tmpediment of the | represeniative, or of the first or
cmanen 4l il de . Tepresciacie’ por i pimers, | taben sgtin . thair sequency, by m"i‘fh‘?i.“ﬁ.“ﬁ"‘
momento ¢ e , n uence, or
sagundo o teroer suplante en mi1 cxso. Lasd second l.hl\l‘lldlpﬂll’dﬂﬂll, the mere fact or its

Ademis, conflero (conferinos) poder a los sbogados amriba first, wecond or phadl
cbtener la proteccldn de ml (nuastra) tima. ::unmm.u akre AL c

nambrudos,

ustrial ¥ conira [a daesleal, & cu -

FeEn sutorieo, (xos) & low dichos shodarados pareque e | In addition, we grifieedemmrlvoog
{nos) representsn ante cualesquiera entidades o OIS

R D T O R
conoernlenie a los

Alnvuelta

© CAVELIER ABOGADOS
WPPODERE-21 (MINUTA N*12.1 1.2.9 r USA)
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d Ia tu 1a anful it to the
medidas cauislars, concesién de licencles, hh ohrmplllon,pnhc‘:’tlnn mrm.or
trativos

proteccion de eectatos industriales, y en general
civias, puriales, administrativos o contencioso-sdm!
"  relaclonados con esios derechos, acclones

ve or Court cance
cwnses,

procescs que
Promovamos ¢ se nos promuevan Y par £yl - Ioduﬁa dvil, penal, and adminisirative suits nhw%ﬂm

tos ariba dete
ﬂn ir concliar admitir los hechos del proceso, desistlr that in all the above matters they m; substitute th: Power of

tecibls, renunciar, y mtificar los actos de agwntes Attormey compromise, conclliate,

ests mandato, nctions and suits Institued by me (ue)} or

the fack
cancel, recelve resign, and acts done b
nmhﬂnndthoutlpowdrdlhn:yw Y

Glven and signed this/Dado y firmado hoy

F_.érua:;l é.; + 978
infen_Indianapolis, Indiana 46268

United States 73: Ameri
1 :f——
A ) [ ) Lok A

Kenneth L Loertscher
Assistant Secretary
& General Patent Counsel

-
YR R,

i 3
JUAN BANLEL pE FEn MEDINA

¥ NCTamG




Consulado Gomorad o Colombea

600 NORTH MICHIGAN AVENUE. SUITE 2040
CHICAGO NLINOIS 80611

TEL312)823-1188 FAX{312)923 1187

No .95"/ Chicago, FEB 2 0 1998

El suscri sul an ral de Colombia,CERTIPFICA, que el mefior (a)
Mﬁzg ;Lﬂz\ EIEZ\ , quilen como
MLWD,_J&_. autenticé la

firma del signatario del poder precedenta, ejercia en la facha las

funciones indicadas y su firma corre'sponde a la registrada en aste
consulado, que la compaifa DO ABRROSCIEM /S LLC

socledad constituida de acuergdo con las leyes de

' Mt AWARE  y cumple su objeto conforme a las mismas,

€8 una

que el (a) sefor (a) _ KENNETH ([ (OERTSCHER,
- quien en su cardcter de TPrecsS e NTE
' deila citada compafiia confiere el poder praecedanta, es su

]
representante legal en este pais

El Cénsul Genaeral no asume responsabilidad alguna por el contenido
del documento

=t S—

PAGADO IMPUESTO DE TIMBRE Y DERECHOS
US$56 oo (Cincuenta y sels ddl

aF

UNITED STATES OF AMERI A
Z_‘ CERTIFICATE OF OFFICF

STATE OF INDIANA

1<

o~

( I

Sue Anne Gilroy

acenrding Lo records on lile m my offiee ___Lvdia 9, Owens

or appointed to tha affice of Notary Publie

cial full faith and credit nught to be piven in all Courts of
Justsce and elsewhero. [n testunony whereol | have here ualo

set my hand and sffixed the Great Seal of the State of Indrana,

Tenth

e

e
-

-

at indunapoha, thes day eof
Fabruary 1998
]
~r \ j
| — - — < — i - ] - - e - - -— —J
- o= - = - = i - o— e L - v v, oy el 3
Y [T ST —_— | e - [ - - - pemaes AN, e - - T
e i Mt A B m, s - LY - - mewy a—— O g k‘n_ -
A R R L AL o  neh RS TR 4 o S 'L AP ST N DL By =S SRS R g a‘l:-:,?.n:.t’;’.,.q'.',;i_,
LaiC - * -~ - - o Fon
L] -
e - - - -
- - R =
. - - . :..- -, . - - ,}\_ - . - - _ -
- - .jf' - ’: b ?.. - - ) - 4 -~
' \
— - - — = - - - -
- -~ - - . \‘___ - ™ - » ¢

e

&k



LR -

m———
= L
s -
L
=
- =)
wii —
b =
= NS
LT ) :'—
- . -— ]
5 —=2° “
o - i
g-'_\ [+ Lag bad E -
wi = = o
g X J% : < 8
[ -] b = ox 3 l
2 3 453 ® 5 i |
] x L= ‘
~ ]
= &
=y
“ 1]
« g
E -a
\\ ® i
. [
L 1
=2
1
= W
— J I:IEI. ]
=2 3
= = '
= -“ T
= =Y -
tn ="
= l
=
[
e |
F ]
. - h.-i'.,‘ --.
+®
4
; - 4. 4=
-
Y
) i
!
o~ -
_ ) - S - -
- = ¢ -
- - - ~ ol
— = -
- - WA - - s = = - kY s 7 ~net -
-3' __ % ) ) ] T
Lo T - - - — -'——-h = E
- a - _!4‘-,‘-& -..::..é,:a,,.-.'.:- —’-‘F‘q-_ dirsgn PR - - e, -lst-\.._"-'lu'-'-?':.a,_fi -_1.-. "_.'\'-’ ..---
- S o F e - - * -“* —
-y . ¥ _p—-'f}."t ‘-‘H'ﬁ -\...-' r T Ay e T - --',.s'h—-"'m"'lhlhf..'_h ! "l.l.:g-.r—'—l—.'H-;a: 5‘1"‘\-"1‘!’ YT ol A
ply -
i - - -
. - - . - - = - - -
v - . » - o= - \ = ) " "
~ R * " ‘: T - h
- - P ~ - o LS - ) !



o b -
[ gy DT VR R ﬁ - T t - — ;

r ]

——— CERTIFICADO NOTARIAL (NDIVIDUO) NOTARIAL CERTIFICATE (INDIVIDUAL)
b
Alos_6_ dlag deimes de_FEBRERO de19_ 28 On thts (B day ot % 54...-.-.._.,,4 wg?’ :
ante mi, Notario Pdblico de ___ES1AD0 DE INDIANA before me & Notary Publicaf %-Q o d"—"“ - '
a quien{es) d r y mw consta qua es{son) la{s) *0 me knowr, and jmown to me io be the personis) who
) Idoumlo que¢ precede y qulenes} executyd that bn?:lng documant, snd who has(have) legal
lene(n) capacicad para otorgario. capacity to executs
Notarlo Pyiblico —. Notary Public 1
CERTIFICADO NOTARIAL GOCIEDAD) NOTARIAL CERTIFICATE (CORPORATION)
’
Hoy 6 __de_ FEBRERO de19_ %8 on s % day of ‘Z reca uo! w77
comparecié{eron) ante mf appuared before me |
KEMMETH L LOERTSCHER Kenneth L, Loertschex \ !
- a quian(es) connzen personalments y que firma(n} este documen who(m) I know personally and who(zn) this document as I
o 9n representaridn d 1a Sochedad /compeia Nepreventativets] of the CARRMARRTAEIISY Likiced ,
denominada novﬁrQSciuncea LLC named Dow Sec d
!
Certific: I Certity }
1 Que he visto los siguientes documantos * 1 That I have sean tha following documents:* ;

e CERTIFICADO DE COMSTITUCION,FECHADO 1 JULID 19§7
A e ]
RESOLUCTON JUNTA DI rasolution, da tobar
-~ COMSTNTIMIENTO ESCRITO DE LA JUNTA,1 JULIO 199 Bosrd written consent, dated July i, 1997

T

2. Q ¢ dichos documentos prusban lo sigulents 2 That the above documenis duly prove the fallowing:
231 Que_ Dov AgroSciences LLC 21 That_Dow AgroSciences LLC ]
Limited Liability
3 una Socladed/Compafiis legalewnts coratitulds y existents is « CINPIEINNICompany lagaily conatituted and in existence
deacuerdo con las leyes de 1_EStado de Delaware, in accordanoe withi the laws of _the Stlte of Delawage
Estados Unidos de América United States of America
- & ﬁ" PRl :nq_ f.ﬂﬂuo ; )

d&na

;uﬁ%'ll‘oﬂ“m: ‘Road, Indianapolis, Indiana | ““9330 Zionsville Kods ;fvﬁ--
46268, Estados Unidos de America. A

46268, United#Seyvesmots 5}’--‘;1}_;{ ilba
% g

:'J.Queclobjuuuowbpnﬂum-h ¢ otoTga al presente ILThlllu rpose & ap A
del objeto de la YR8 corpori il
e omaca Soctedaa Compatin puses vet forig E,,,,tﬂ"’ arter g\ thew meatiofed

0:'.:.:.‘” LN l'hf't'e‘ 1““. ,!E |--_\
KENNETH L LOERTSCHER (] T4 -

ue“.'msr-ﬁ'-) 24 That Mr (Messrv JEEKERTNALH L u .“ o, N .
S‘ECP-ETARIO ASSISTENTE y ASESOP LEGAL PATENTES Assistant Se i@-‘ﬂ 2,0 Mg has '_J_,. - raal
wstd{n) autorizado(s) pars otorgar el presmnte Poder ks(are) authorized to grant the present Power of Attorney
hﬂ:d INDIANAPOLIS City Indianapolis
Indi
s DU e
“Hoy 6 FEB der9 98 y ,J
| o

:2' £LELLCLCLLce

LydiaS Owen
Notarlo Piblieo . Notary Public gﬂom Public State of I‘ndlann
% Hendricks County
X My Commusma Ex Explres 030900

—_— g dereee
' * Los documwntos deben identificarse con facha y origen. * Decuments ousst be Iden ‘““‘u‘.h\“‘&.‘s‘.““

- - ————
| - i ;
T,
- - e - - 2 .- - J
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i . " - ‘\--.-i . - . -\ " _ . ] [ -
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CERTIFICACION NOTARIAL
Y AUTENTICACION CONSULAR

1 Es necesarla la legalizscadn con cerhficado
notarial El Notarnio Pdblico debe certificar

11 Que Ia compailia esté legalmente consttuida

y actualmente existente
12. Sudomidho
13. Que el propdsito del poder esté inclufdo en
elobjehowdaldehmgno:mh
14 Que el poderdante estd autorizado para dar
el poder en nombre de la compafi(a

2 Los documentos ue hay que mostrarle al
Notanio Piiblico par lna puntos anteriores,
deben estar etpreudu en el Certificado Notarial

con fecha y origen

2 Respecto a los tos11,12y13 su
referirse & los articulos de comstitucién con
fecha y lugar de otorgamiento; y

Para el to 1.4 sugenmos mencocnar Ia
resoluc de ]a Junta Direchva o los

estatutos los cuales la ona que
otorga el p;?m:ltl autorizads p;’:‘ello T

22

da el Sefior Cénsul de Colombia
car la firma del Notarlo Pdblico

Ense
debe auten

W T IR et R

B e L ] "

|‘¢.’l 2

NOTARIAL CERTIFICATION AND
CONSULAR AUTENTIFICATION

1 Notarial legahzaton 1s neces The

Notary Public must certify" i

11 That the cnmpany is legally constituted and
presently exdsten

12 Itz place of business

13. That the e of the Power-of-Attorney 15
included n the activities of the company

14 Thatthe antor 1s owered to give the
QP Atwmeya:lnp the mmeslof the

compmy he represents

2 The documnu whach the Notary Pubhic had
before him to prove the above pomts must be hsted
by him in the Notarial Ceriificate with dated and
orlgin
21 lncmnecﬂmw:thpdmsl‘l 12 and 13 we
the artides of
hm:n'pwlﬂon dlte and place of
22  For point 14 we su t to mention the
nloluhon of the Board of Directors and/or
laws whereby the who grants
ow of Attorney has been authonzed
togwe it
Then the Colombian Consul must legalize
the sigrature of the Notary Public

NOTA PARA EL SENOR CONSUL COLOMBIANO- Segiin el articulo 259 del C de P C el Sefior Cénsul debe

autenticar la iitima precedente antenticacién

— e — —




TRADUCCION OFICIAL No 03 075 98 de un documento escrito en
inglés el cual para su identificacidén se sella con el sello del
Traductor al mismo tiempo que la presente Esta traducciébn ha
s1do preparada por Bernarda R de Martinez, Traductora Oficial
debidamente reconocida por el Ministerio de Relaciones
Exteriores y aprobada por el Ministerio de Justicia de Colombia

mediante Resoluciédn No 683 de 1991

(Se traducen sellos y legalizaciones gque aparecen a
continuacién de un documento escrito en inglés y espafiol por
medio del cual Dow AgroSciences LLC, otorga Poder a favor de
GERMAN CAVELIER, GONZAIO PERDOMO, EMILIO FERRERO y LUZ
CLEMENCIA DE PAEZ )

Dado y fairmado hoy 6 de febrero de 1998, en Indiandpolais,
Indiana, E E U U , por Kenneth L Loertscher, Subsecretario y

Asesor General de Patentes F ooy,
'Cﬂ EX %
Fe

(Sellos parciales en tinta del Consuladc Gen

Chicago )

CERTIFICADO NOTARIAL (INDIVIDUO), en inglés BRANMIrANGLY
a la capacidad legal que tenia KENNETH L LOERTSCHER para
otorgar el documento antes mencionado, expedido el 6 de febrero

de 1998 en el Est‘a*éo de Indiana

CERTIFICADO NOTARIAL (SOCIEDAD), en inglés y espailol referente
a la existencia legal de la sociedad Dow AgroSciences LLC,
expedido en la Ciudad de Indianfpolis, Indiana, EEUU , el 6

de febrero de 1998




(Firmado), Lydia S Owens, Notario Piblico

(Sello notarial en tainta), LYDIA S OWENS Notarioc Piablico,
Estado de Indiana, Condado de Hendricks Mi comisién expira el
03/05/00

(Sello notarial seco), LYDIA S OWENS NOTARIO PUBLICO INDIANA
(Sello parcial en tinta del Consulado General de Colombia en

Chicago )

ESTADO UNIDOS DE AMERICA
CERTIFICADO DEL CARGO

ESTADO DE INDIANA

Yo, SUE ANN GILROY, Secretaric de Estado de Indiana, POR EL
PRESENTE CERTIFICO que, de acuerdo con los archivos que obran
en m1 oficina, LYDIA 8 OWENS fue debidamente elegido ¥y

nombrado para el cargo de NOTARIO PUBLICO en y para el Condado

o

Corte de Justicia EN TESTIMONIO DE LO @%Lﬁeé“’"

i T

EJCnunANuCLBE
estampado el Gran Sello del Estado de Indlaﬂhn“gg. el ey

hoy 10 de febrero de 1998

(Firma facsimilar), Sue Ann Gilroy
Secretario de Estado

(Firmado), Por Mary Reever
Suplente

{Adherido se encuentra sello de oblea dorado con texto en

- —relieve),—SELLO-DELESTADO DEINDIANA 1816

F 2




(Sello parcial en tinta del Consulado General de Colombia en

Chaicago )

(En espaiflol), Certificaciédn de la firma y cargo de MARY REEVER,
de la existencia legal de la compafifa DOW AGROSCIENCES LLC y de
la autoridad que tenia su representante Legal, KENNETH L

LOERTSCHER, para otorgar el poder mencionado arraiba Esta
certificacidn fue expedida por el CONSULADO GENERAL DE COLOMBIA
EN CHICAGO, ILLINOIS, bajo el N° 254, de fecha 20 de febrero de
1998 y firmada por Carlos Alfonso Negret Mosquera, Cé6nsul
General Pagados Impuesto de Timbre y Derechos Consulares por
valor de veintitn ddlares

(Sello parcial en tinta del Consulado General de Colombia _en

Chicago )

¥ EE_I' iy,

SPE V2NN

(al dorso), Legalizacitn de la fa

@

o
\&'

o,

) =
el MINISTERIO DE RELACIONES EX 21'-2}20,;,’: de

[ ti
fecha 11 de marzo de 1998 Jefe * de

Legalizaciones

Es traduccibn fiel y completa de la cual se deja copléfen 1§§
L3 » =

archivos de esta oficina para su confrontacién y a la.cuald
[ ) i

-
b Y

EME
Sk atspeeg

remito > -

Bogotd, 17 de marzo de 1998 -

COLO 6641-801-001-3

BRM 137

Semirds R & HMartina

Fraducisra « Jnlnrnk Gf“‘
Renlucin 489 Aloynsta 1694
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CAVELIER
1 ABOGADOS
TENIT B ENIFICIO SISKI TELEFONOS (57)11) 347 36 11
¢ ABLES € AVELEYES ILARRIRA 4 No 72 45 57111 212-01 00
TELEX 45479 CAVE CQ BOGOTAH COLOMBIA TELEFAX (57)(1) 217 9211
TELEN {'3)7407375 CAVE UC (57111) 235 88 50

Sefior Jefe de la
DIVISION DE RUEVAS CREACIONES
Superintendencia de Industria y Comercio

E S D ,/’/

Poderdante DOW AGROSCYENCES LIC

Poder conferido el 06-02-98

Yo, GERMAN CAVELIER, obrando en mi1i calidad de apoderado
princapal del poderdanlie arrliba mencionado, atentamente
manifiesto & Usted que sustituyo el poder que me ha sido
conferido en la persona del doctor EMILIO FERRERO, Abogado con
Tarjeta Profesional No 31 929, con todas las facultades que me
fueron conferidas ll

Hago la anterior sustitucion conforme al articulo 66 del
Codigo de Procedimiento Civil ya que los otros sustitutos
faltan en este momento

Sefior Jefe,

(L i

GERMAN CAVELIER
TPA No 832
CC No 2 877 924 de Bggota

S0 (. |

EMILIO FERRERO
TPA N2 31 929
CC No 438 019 de Usaguen

2e-780-2
E-MAIL € USA A TELEMAIL © SPRINTCOL. FN CAVE S\.ABO INTERNET CAVEABO@spnntcol sprnLcom
NI T 800041 367 3
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COLOMBIA
Case No RHA01070 mdi

[RUE COPY

TO ALL TO WHOM THESE PRESENTS SHALL COME,

| Do Hereby Certify that the annexed document(s) are TRUE COPIES of the oniginal
document(s) which | have compared

t Ind lis, Ind 46 A
ths & /2 P2. ay of ’%ﬂ% 2003 ,

Michele Lyons / 73

Office Professional
DOW AGROSCIENCES LLC
NOTARIAL CERTIFICATE
)
STATE OF INDIANA ) SS
County/Pansh of MARION )
™h
On this H_- day of J}MJ&L 2003 , personally appeared
before me,

Michele Lyons

known or identified to me to be the individual who executed the foregoing document and
acknowledged the same as a free act and deed for uses and purposes therein expressed

SEAL Notary Public
MARGIA R JANSEN
NOTARY PUBLIC MARION COUNTY INDIANA

MY COMMISSION EXPIRES AUGUST 27 2008



INDIVIDUAL ASSIGNMENT AND INVENTOR'S DECLARATION

{with Priority Rights)
| venly betieve | am/wa are the onginal first and sole/joint mventor(s) of the subject matter which 15 embraced by and for
which a patent is sought on the invention entitied

SUBSTITUTED 4,5-DIHYDRO-1,2,4-TRIAZIN-6-ONES, 1,2,4-TRIAZIN-6-ONES AND THEIR USE AS
FUNGICIDES AND INSECTICIDES
which invention was mada and invented by me/us while In the coursa of my/our employment with Rohm and Haas
Company |AWe acknowledge that IAwe hold the invention and all patents and other rights and powers obtainable or
exercisable in respect thereof In trust for Dow AgroSciences LL.C which purchasad such nvenhon patents and ralated
nghts from Rohm and Haas Company

As trustee(s) and for good and valuable consideration and/or the remunaration recaived for my work lwe sell assign
and transfer unto

Dow AgroSciences LLC

9330 Zionsville Road

Indianapolls, Indlana 46268

Unlted States of America

a imited hability company organized and existing under the laws of the State of Delaware U S A (herenafter referred to as
the Assignes ) my/our entire nght htle and interast throughout the world In and to the invention and all nghts and powers
to make appications for Letter Patent in 1ts own name or in the name of its designes (or nominee(s)) and all nghts and
powaers to file any correspending or equivalent applications in any and ail counines including all nghts to claim pnonty under
all Intsmational Convantions{s) and Treatlas in the name of Assignes and all nghts in and to any Letters Patent that may be
18sued [or the Invention in any and all countries

lwve do hereby agree to assist Assignee in the prosecution of the applicalion(s) and in any interfarence confiict opposition
or iigation which may anse involving the invention or the patent or patents thereon and to execute for any and all countnes
any document relating to applications derived from comesponding to or equivalent to the above identified application as
Assignee may raquest

liwe do hareby authonze Assignee or s dasignee to Insert here the application number filing date, and country for the first
patent application filad on the inventlon

Application No Flling Date
In country.

To taciltate recordal of this assignmant in connection with other patent applications on the invention Ave do hareby
authonze Assignee or ris designee to insart here the applicaton number filing date and country for any such patent
application

Application No Fliing Date
in country

we authonze Assignea or its designee to iransiate this Assignment into all languages necessary and we request that any
such Lettars Patent be issued to Assignee and consent to the recordal of this Assignment or a Notortal True Copy thereot
bemng under covenant not only that liwe have full power to maks the same but also that such aseigned nghts are not
encumbared by any grant license or other right heratofore grven

Subscnbed and Declared by ma/us

™~

ML eater Spuact . f2F a__Lonsdale Widas
The S_dayof_{erem?dn- 2001 | e 8 dyo NGNLACY 2003
Effective as of Octobar 28 2001 Effective as of r 26,2001 -
Slgnamrv.M%nm_ Slgnamra_)g':ﬁﬁw "9'
Full Name  Martha Jeéan Kelly Full Nama Karen Anderson Evans
Residence 1475 Little Creek Lane Resdence 701 Maribrook Lane

Callegeville Pennsylvania 18426 Lansdale Pennsyivania 19448
Country Unrted States of America Country United States of Amenca
Citizenship  United States of America Citizenshlp  United States of America
PO Address Same as Residence PO Address Same as Residence
Of Country Urited Statas of America Of Country United States of Amsrica

RHA01070 ASSIGNMENT
{ X ) Addltional names and signatures are attached

¥



7 Additonel names addresses and signatures to be attached to Form No 110

Entitted INDIVIDUAL ASSIGNMENT AND INVENTOR S DECLARATION

Page two of two

A Tarry town  New Yoele jogsAl

A__Lansonl M A 1

This A% day of (e mia’ 2061 | Ths 29dayor_Cectube- 20 C\

Effactive as of October 28, 2001 q EHective as of October 26 2001 .
-~

Signature ! Signature, A g’"’?"/ W /

Full Narme /] James Gallagher Full Name  Mark Joseph Mulvitull

Residence = 530 Meadowbrook Avenue Residence 30378 Ferncrast Drive

Ambier Pennsyivania 18002 Yorktown Helghts New York 10598

Country United States of Amenca Cauntry United States of Amarica

Cibzenship  Unned States of America Citizenship  Unrted States of Amenca

PO Address Same as Raesidence P O Address Same as Residence

Of Country United Statas of Amanca Of Country United States of Amenca

RHAQ1070 ASSIGNMENT

Page 2 of 2
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FORM 222

NOTARIAL CERTIFICATE (Individual) /774//»' orery Kot

UNITED STATES OF AMERICA ) 2 %

STATEZ OF PENNSYLVANIA I )
COUN™/PARISH of /*{_ vt — }

on thas

- -

2.8 Day of '\--t--—'*--’-v«-“—-’f-. 2001 perso—~al.y appeared

-

before me #A)&eAx7 3 2 /% toas
xnown or _denctified to me to be t~e i1ndivicual cescr.nec 1n and wro
exacutea the foregoing documenc ana acknowledged tne same as a free act and

ceec for uses and purposes therein expressed —

',_. -—-—'{.-.L, " ﬁ L A, L =

SERL = ——— = Notary Punlic —
1 —
- s.aent of _ _ o~ - -~. Councy /""__ LAyt
Tow =me - Comm.S8.0~ Exp.res - . g
o Tww =8 L%, -
' - TIAF-5 1Y 3 35 .

UNITEZD STATES OF AMERICA
STATE OF PENNGFIVANER W,..)JCM\LLQ'.T\“
COUNTY/PARISH of mm\u "

on taxs AN » Day of DQ_LU“-EQ.\

before me
known or 1dencified to me to pe the individual descriped 1n and wro

executed the foregoing document ard ackn i: "-e game as & Eree acc and

ceed for uses and purposes thereiq express

SEAL

NOTARIAL CERTIFICATE (Individual)

2001 persorally appeared
James Joseph Gallagher

N
Notary Puplic
Resident of \c'\)"‘u-“‘.\\j}’\'_'; County
My Commission Expires

TRYA LA ;dmz voiery Pﬂm
Yy Comnsson 2T "
NOTARIAL CERTIFICATE (Individual)

UNITED STATES OF AMERICA )

STATE OF PENNSYLVANIA )
COUNTY/PARISH of Jrignld meay }
on thas Q day of I | T A 1Y § 20”4, perscnally appeared

before me
knowm or .1.de.nt1f:. to me to e the individual described in and who

executed the foregoing document and acknowledged tne same as a free act and
deed for uses and purposes therein expressed

RHA01070

SEAL

en AnderBon Ev

7 f" -
- AL L g \_-:' 1(4(}/' e
Notary Puplic
Resident of Z¥isoed ,-,}_- iV County
My Commuission Expires ; /2 -)cAis

Notaral Seal
Cathexine B Bococutl Notary Public

My Conmammon Expues Sov. 12, 2002
' Viarmber, Porieyivarnia Association of Nowries
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NOTARIAL CERTIFICATE (Individual) ‘
v AN fZﬁ{;/ifd;
UNITED STATES OF AMERICA y FL7 fu. Ve g
STATE 0F PENNSYLVANIA )
COUNT //®ARISH of )

on th.s 4°\ pa of L £ Yoh 200. personally appeared
before me M y-r J Mu b U

knowr or i1dent_.f_ed to me to be tne 1-a.sidual cescrined in and w~no
execLted the foregoing cocumert and acxrowliadgaa :.,ng‘sa.me as a Zree act and

deed Zor uses ard purposes there.n exnressea —C/“?L..._‘_—\
HL

v Notary =u.blic

SEAL
= \ T ¢
ADELINO cméﬁﬁge"t 0f WelT¢kafe ~ couty
)

Notary Public State of New Gaap> 00 = P-¥e8

No 01CA8022907
Qualifled In Westchgstar Caunty
Commission Expires April 12 20 >

RHAD1070
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{12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organzation
Internatonal Bureau

{43) International Publhication Date

O G 0 O

(10) Intermational Piblication Number

6 September £002 (06 09 2002) PCT WO 02/067675 A2
{51) lnternational Patent Classification A0l (81) Deslgoated States (rononal) AE. AG AL. AMVAT AU
AZ BA BB BG BR BY BZ CA CH CN R CZ,
(21) International Application Number  PC1/US01/50363 DE DA DM DZ EE ES F1 GB GD GE GWGM HR

(22) Internauonal Filing Date 26 Ocwber 2001 (26 10 2001)
(25) Filing Langunge English

(26) Publication Language

(30) Prlorlp/Dn ta

607243 80

English

4

27 October 2000 (27 1020000 US

{71) Applicant 1/or all designated States except US) DOW
AGROSCIENCES LLC [US/US]| 9330 Zionswiile Road

Indienapohs IN 46268 (US).

{72) loventors and p
(75) Inventors/Appilicants (for only) KELLY Martha,
Jean [US/US] 1475 L Creek Lane Collegeville,

PA 19426 (US) E)'ANS. Kares Anderson [US/US]
701 Marlbrook Lape Lansdale PA 19446 (US) GAL-
LAGHER James, Joseph [US/US] 530 Meadowbrook
Avenue Ambler PA 19002 (US) MULVIHILL, Mark,
Joseph [US/US] 2801 Navajo Path Ambler PA 19002
{USY

(74) Agent CORVIN Carl Dean Dow AgroSciences LLC,
9330 Z:onsville Road Indianapohs, IN 45268 (US)

HUID L N IS JPKE KG KR KZ LC LA LR LS
LT LU LV MA MD MG MK MN MW MX MZ NO
NZ PL PT RO RU SL. SG SLSh SL.TJI TM TR TT
TZ UA UG US UZ VN YU ZA ZW

(84) Designated States rregionall  ARIPO patent {GIl GM
KE LS, MW MZ 5D SL. 5Z TZ UG ZW) Furasian
patent (AM AZ.BY KG KZ. MD RU TJ] TaD) European
paent (AT BE.CH CY DE Dk ES FI FR GB GR [E
IT LU MC NL PT SE TR) OAP! patent (BT" B CF
CG CI CM GA GN GQ GW ML MR NE SN TD

TG)

Declaratwn under Ruie 4 17
— of imemiorship (Rule 4 1711v}) for LS only

Published

without international search report and to be republished
upon receipi of that report

For two-letter codes and other abbrevianons refer 10 the "Giud-
ance Notes on Codes and Abbreviations "™ appearing at the begin-
ring of each regular 1ssue of the PCT Gazette.

S (54) Title SUBSTITUTED 4.5 DIHYDRO 12 4-TRIAZIN 6-ONES 1,.24-TRIAZIN-6-ONES AND THEIR USE AS FUNGI

o {57y Abstraet- This invention relates o chhydrotnannones nannones and related compounds compontiong compnising such com
pounds and an agronomically acceptable camer and the ose thereof a3 broad spectrum fungicides and insecticides  Thus inventon
also teaches methods of prepanng these compounds as wall as methods of using the campounds as fangicides and insectcades.
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SUBSTITUTED 4,5-DIHYDRO-1,2,4-TRIAZIN-6-ONES, 1,2,4-TRIAZIN-6-
ONES, AND THEIR USE AS FUNGICIDES AND INSECTICIDES

This application claims prority from US provisional application
60/243,803, which was filad on October 27, 2000

The need contnues for novel and mmproved broad spsctrum,
agrochemical fungicides and insecticides This is particularly so since the
targets of fungicides and insecticides can become resistant to known
fungicides and insecticides over time and after use of such compounds
and their composibons Addihonally, economic and environmental
considerations can favor fungicides and Insecticides having different
modes of performance than those currently used This invention relates to
dihydrotnazinones, tnazinones and related compounds, composttons
compnsing such compounds and an agronomically acceptable carrier,
and the use thereof as broad spectrum fungicldes and insecticides This
invention also teaches methods of prepanng these compounds as well as
methods of using the compounds as fungicldes and insecticides

Certain methylated 3-phenyl-4,5-dihydro-1,2,4-tnazin-6(1H)-ones are
disclosed by Collins et al , Aust. J Chem, 52, 379-385 (1999) as having
potential as crop potential agents, however, the fungicidal and msectcidal
dihydrotriazinones and triazinones of the present Invention are not
suggested Other 4,5-dihydro-1,2,4-trlazin-68(1H)-ones are presented in a
review by Neunhoeffer et al, "Chemistry of 1,2,3-Tnazines and 1,2,4-
Trlazines, Tetrazines, and Pentazines®, 605-607, John Wiley and Sons,
Inc, New York, NY (1978), no utillty for these compounds Is suggested
Various ary! triazinones and aryl tnazinophthajlazines are disclosed by
Kutscher et al In ZA 9838799, November 24, 1993 as drugs for the

/7
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treatment of bronchial asthma, allergies of the most varied ongmn,
inflammatory processes, cardiac insufficiency and hypertension, no
peshcidal utlization for these compounds is suggested Some triazinones,
among other mirogen containing heterocycles, are disclosed by
Kaneilakopulos et al in US 5,814,645, September 29, 1998 as having
insechcidal activity, but the compounds of the present invention are not
disclosed Sanidre et al, n Teirahedron Letlers, 41, 671-674 (2000),
exemplify certain 4,5-dihydro 1,2,4-tnazin-6(1H)-ones for use as scatffolds
for combinatorial chemistry, the compounds of the present invention and
their uses are not disclosed

One embodiment of this invention relates to a compound of the formula

O

Z
l RS
X5
0]

N
Ly

Z=-D

NI/
an\
wherein

R' Is alkyl, haloalkyl, cyanoalkyl, alkenyl, halcalkenyl, alkynyl,
haloalkynyl, cycloalkylalkynyl, alkoxyalkyl, alkyithloalkyl, cycloalkyi,
cycloalkylalkyl, thalkylsiylalky! where the three alkyl groups may be
the same or different, alkoxycarbonyl, alkylcarbonyl,
alkoxycarbonylalkyl, phenyl, naphthyl, or phenyl or naphthyl
substiuted with from one to three substituents independently
selected from the group consisting of alkyl, halo, nitro, alkoxy,
alkyithio, haloalkyl, haloalkyithio and haloalkoxy, phenalkyl or
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phenalkyl substituted on the phenyl ning with from one to three
substituents independently selected from the group consisting of
alkyl, halo, alkoxy, haloalkyl and haloalkoxy, pyndyl or pyndyl
substituted with from one to two substtuents independently
selected from the group consisting of alkyl and halo, furyl, thienyl,
thenyl or furyl, thienyl or thenyl substituted with halo or alkyl on the
furyl or thienyl nng, benzothienyl, benzofuranyl or benzothienyl or
benzofuranyl substituted with halo, atkyl or haloalkyl,

R s alkyl, cycloalkyl, cycloalkylalkyl, phenalkyl or phenalkyl
substiuted on the phenyl ring with from one to three substituents
independently selected from the group consisting of alkyl, halo,
alkoxy, haioalkyl and haloalkoxy, aryl selected from phenyl,
naphthyl, and phenyl and naphthyl substituted with from one to five
substituents independently selected from the group consisting of
halo, alkyl, haloalkyl, haloalkoxy, alkylthio, haloaikyithio,
alkylsulfinyl, alkylsulfonyl, nitro, cyano, dialkylamino whereln the
alkyl groups may be the same or differant or together with the
nitrogen to which they are aitached foom a 5- or 6-membered
heterocyclic nng, or phenyl and naphthyl substituted with a
heteroaryl group selected from furyl, thienyl, qunolinyl,
isoquinolnyl, benzofuranyl, benzothienyl, pyndyl, pyndazinyl,
pynmdinyl, pyrazinyl, 1,2,3-thiadiazol-4-yl, 3-(4,5-dihydro-1,2,4-
tlazin-6-one)yl and oxazol-5-yi, and furyl, thienyl, quinolinyl,
isoquinolinyl, benzofuranyl, benzothienyl, pyndyl, pyndazinyl,
pynmidinyl, pyraznyl, 1,2,3-thiadiazol-4-yl, 3-(4,5-dihydro-1,2,4-
tnazin-6-one)yl and oxazol-5-yl substituted with one or two
substituents Independently selected from halo, alkyl, alkoxy,
haloalkoxy, haloalkyl, alkyithio, nitro and cyano, phenyl, phenoxy,



WO 021067675 PCT/USH1/50363

and phenyl and phenoxy subshiuted with one or two substituents
independently selected from the group consisting of halo, alkyl,
alkoxy, haloalkyl, haloalkoxy, alkylthio, nitro and cyano, heteroaryl
selected from furyl, thienyl, quinolinyl, isoquinohnyl, benzofuranyl,
benzothienyl, pyndyl, pyndazinyl, pynmidinyl, pyrazinyl, pyrazolyl,
1,2, 3-thiadiazol-4-yl, thiazolyl, triazolyl, tnazinyl, i1soxazolyl and
oxazolyl, and furyl, thienyl, pyndyl, pyndazinyl, pynmidinyl,
pyrazinyl, 1,2,3-thiadiazol-4-yl and oxazolyl substituted with one or
two substituents independently selected from halo, alkyl, alkoxy,
haloalkoxy, haloalkyl, alkyithio, haloalkyithto, nitro and cyano,

R* 15 a hydrogen atom, alkyl, haloalkyl, alkylcarbonyl,
alkylcarbonylalkyl, cycloalkyl, cycloalkylalkyl, cycloalkylcarbonyl,
alkylsulfonyl, alkylthio, amino, alkylamino, dialkylamino wherein the
alkyl groups may be the same or different or togsther with the
nitrogen to which they are attached form a 5- or 6-membered
haterocyclic nng, cyano, alkenyl, alkenyisulfonyl, haloalkenyl,
atkenyicarbonyl, alkynyl, haloalkynyl, alkoxycarbonyl,
haloalkoxycarbonyl,  alkoxycarbonylalkyl,  alkoxycarbonyithlo,
(alkyithio)carbony!,  alkyl(thiocarbonyl),  alkylthiothlocarbonyl,
alkenyloxycarbonyl, alkenyithiothiocarbonyl, alkynyloxycarbonyi,
alkynyithiothiocarbonyl,  alkoxyoxalyl,  alkylcarbonyloxyalkoxy-
carbonyl, aralkyl, arylcarbonyl, aryisulfonyl, aryisuifonylalkenyl,
aryloxycarbonyl, aryloxythiocarbonyl, aryithlothiocarbonyl or aralkyl,
aryicarbonyl, arylisulfonyl, arylsulfonylalkenyl, aryloxycarbonyi,
aryloxythiocarbonyl, aryithiothiocarbonyl substituted on an aromatic
nng with from one to two substituents independently selected from
halo and alkyl, or thenyl or thenyl substituted on the thienyl nng
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o

with from one to two substituents independently selected from halo
and alkyi,

R®* s a hydrogen atom, alkyl, haloalkyl, alkyicarbonyl,
alkylcarbonylalkyl, formyl, alkoxy, alkoxycarbonyl, alkoxycarbonyi-
oxy, alkylcarbonyloxy, alkoxycarbonylthio, alkylcarbonyithio,
alkylthio, hydroxy, mercapto, alkenyl, alkynyl, cyano, amino,
alkylamino, dialkylamino wherein the alkyl groups may be the
same or different or together with the nitrogen to wiuch they are
attached form a 5- or 6-membered hetsrocyclic ring, aryl, aralkyl,
aryloxy, arylthio, arylcarbonyithio or aryl, aralkyl, aryloxy, aryithio,
aryicarbonylthio substituted on the aryl ring with from one to three
substrtuents independently selected from the group consisting of
alkyl, halo, alkoxy, haloalkyl, haloalkoxy, amino, alkylamino and
dialkylamino wherein the alkyl groups may be the same or different
or together with the nitrogen to which they are attached form a §-
or 6-membered heterocyclic ring, or

R*  can form a fused nng to the R® substituent when the R® substituent
Is aryl or heteroaryl wherein R* 1s selected from -CH(R)-, -O-, -S-, -
N(R)-, -C(=0)-, -O(C=0)-, -C(=0)O-, -CH.,CHg-, -CH=CH-, -
N(R)CHq-, -C(R)=N-, -N=C(R)-, -CH(R)O-, -OCH(R)-, -CH(R)S- and
-SCH(R)-, or

R® and R* taken together can form a substituted pyndazinyl nng,

R® and X taken together can form a carbonyi, or
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X® is & hydrogen atom or taken together with R* forms a nitrogen-
carbon bond,

Z is an oxygen atom, a sulfur atom or NR,
R 1Is Hor alkyl or a compound of the formula

N—N T C N—N

or the agronomically acceptable salts, \somers, tautomers, enantiomers
and mixtures thereof, provided that

when R' is an aralkyl or a heteroaralkyl, R* is not cyano, alkylsuifonyl,
arylsuifonyl or polyhaloalkyl,

when R' 1s acetyl and R® 1s 2-pyndyl, R® and XC taken together can not
form a carbonyl, and

when R® 1s phenyl, methyl or cyclohexyl, R' Is nct phenyl, methyi,
nitrophenyl, ethoxycarbonyl, benzyl or benzyloxymethyl

The term "alkyl* includes both branched and straight chain alkyl groups
Typical alkyl groups are methyl, ethyl, n-propyl, sopropyl, n-butyl, sec-
butyl, isobutyl, tertbutyl, n-pentyl, isopentyl, n-hexyl, n-heptyl, Isooctyl,
nonyl, decyl, undecyl, dodecyl and the like

The term "halo" refers to fluoro, chioro, bromo or lodo
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The term "haloalkyl” refers to an alkyl group substtuted with one or more
halo groups, for example chloromethyl, 2-bromoethyl, 3-iodopropyl,
tnfluoromethyl, 2,2,2-triflucroethyl, perflucropropyl, 8-chiorononyi and the
ke

The term "cyanoalkyl® refers to an alkyl group substituted with a cyano
group, for example cyanomethyl, 2-cyanoethyl and the like

The term "alkoxy® includes both branched and straight chain alkyl groups
attached to a terminal oxygen atom Typical alkoxy groups include
methoxy, ethoxy, n-propoxy, Isopropoxy, leri-butoxy and the like

The term "alkoxyalkyi® refers to an alkyl group substituted with an alkoxy
group, for example 1sopropoxymethyl

The term "haloalkoxy” refers to an alkoxy group substituted with one or
more halo groups, for example chloromethoxy, triflucromethoxy,
diflucromethoxy, perfluoroisobutoxy and the ke

The term "haloalkoxycarbonyl” refers to an alkoxy group substituted with
one or more halo groups aitached to a carbonyl group, for example
chioromethoxycarbonyl,  tnfluoromethoxycarbonyl,  difluoromethoxy-
carbonyl, perfluoroisobutoxycarbonyl and the hike

The term “alkylthio® Includes both branched and straight chain alkyl
groups attached to a terminal sulfur atom, for axample methyithio

The term *haloalkylthio" refers to an alkyithio group subshtuted with one
or more halo groups, for example tnfluoromethyithio
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The term "alkylthioalkyl" refers to a straight chain or branched alkyl as
defined hereinbefore substituted with an alkyithio group, for example
methylthiomethyl, 3-(1sobutyithio)heptyl and the hke

The term "alkylsulfinyl' refers to a sulfinyl moiety substituted with an alkyl
group, for example methylsutfinyl, n-propyisulfinyl and the like

The term "alkylsulfonyl® refers to a sulfonyl moiety substituted with an
alkyl group, for example mesyl, n-propyisulfonyl and the like

The term "aikylamino® refers io an alkyl group attached to a nitrogen
atom, for example methylamino, isopropylamino and the like

The term “dialkylamino® refers to two alkyl groups, which may be the
same or different, attached to a nitrogen atom, for example
dimethylamino, N-ethyl-N-methylamino and the like

The term "tnalkyisilylalkyl" refers to three alkyl groups, which may be the
same or different, attached to a silicon atom which is In tumn attached to
an alkyl group, for example tnmethyisilylmethyl

The term "alkoxycarbony!® refers to a straight chain or branched alkoxy
attached to a carbonyl group, for example ethoxycarbonyl,
mathoxycarbonyl and the like

The term "aryloxy" refers to an unsubstituted or substituted aryl group
aitached to an oxygen atom, for example phenoxy, 4-
(tnfluoromethyl)phenoxy, 2-chlorophencxy, 4-fiuoro-1-naphthoxy and the
like
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The term “arylthio" refers to an unsubstituted or substituted aryl group
attached to a sulfur atom, for example phenyithio, 4-
(influoromethyl)phenyithio, 2-chlorophenylthio, 4-fluoro-1-naphthyithio
and the like

The term “aryloxycarbonyl* refers to an aryloxy attached to a carbonyl
group, for example phenoxycarbonyt and the like

The term "alkoxyoxalyl" refers to a straight chain or branched alkoxy
attached to a oxalyl group, for example ethoxyoxalyl, methoxyoxalyl and
the like

The term "alkyicarbonyloxyalkoxycarbonyl® refers to a straight chain or
branched acyloxyalkoxycarbonyl, for example acetoxymethoxycarbonyl
and the like

The term "alkoxycarbonyithio" refers to a straight chaln or branched
alkoxy attached to a carbonyl group which is 1n tum attached to a sulfur
atom, for example ethoxycarbonyithlo, methoxycarbonyithio and the ltke

The term "alkylcarbonyl" refars to an alkylketo functionality, for example
acetyl, n-butyryl and the like

The term "arylcarbonyl® refers to an arylketo functionality, for example
benzoyl and the like

The term "alkyicarbonylalkyl® refers to an alkylketoalkyl functionality, for
example acetylmethyl and the llke

PCT/US01/50363
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The term "cycloalkyicarbonyl® refers to an cycloalkylketo functionality, for
example cyciopropylcarbony! and the ke

The term "alkyl{thiocarbonyl)* refers to an alkyl functionaiity attached to a
thiocarbonyl group, for axample thicacetyl and the like

The term "(alkylthio)carbonyl® refers to an alkyithio functionality attached
to a carbonyi group, for example methyithiocarbonyl and the like

The term "aryl{thiocarbonyl)" refers to an aryl functionality attached to a
thiocarbonyl group, for example thiobenzoyl and the like

The term "(arylthio)carbonyl" refers to an arylthio functionality attached to
a carbonyl group, for example phenyithiocarbonyl and the like

The term “"alkylthiothiocarbonyl® refers to an alkyithio funchonaiity
attached to a thiocarbonyl group, for example propyithlothiocarbonyi and
the ke

The term "alkenvithiothiocarbonyl® refers to an alkenyithio funchonality
attached to a thiocarbonyl group, for axample allyithiothlocarbonyl and the
ke

The term “alkynylthiothlocarbonyl® refers to an alkynyithio functionality
attached to a thiocarbonyl group, for example propargyithicthlocarbonyt
and the ltke

The term "aryloxythiocarbonyl® refers to an aroxy functionailty attached to
a thiocarbonyl group, for example phenoxythlocarbonyl and the hke

10
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The term "arylthiothiocarbonyl® refers to an arylthio functionality attached
to a thiocarbony! group, for example phenylthiothiocarbonyl and the like

The term "alkoxycarbonylalkyl" refers to a straight chain or branched alkyl
substituted with an atkoxycarbonyl, for exampie ethoxycarbonylmethyl, 2-
(methoxycarbonyl)propyl and the like

The term "alkenyl" refers to an ethylenically unsaturated hydrocarbon
group, straight or branched chain, having 1 or 2 ethylenic bonds, for
exampie vinyl, allyl, 1-butenyl, 2-butenyl, 1sopropenyl, 2-pentenyi, allenyl
and the hike

The term "haloalkenyl” refers to an alkenyl group subshtuted with one or
more halo groups

The term “alkenyloxycarbonyl" refers to a straight chain or branched
alkenyloxy attached to a carbonyl group, for example allyloxycarbonyi,
vinyloxycarbonyl and the like

The term "alkynyl® refers to an unsaturated hydrocarbon group, straight or
branched, having 1 or 2 acetylenic bonds, for exampie ethynyi, propargyl
and the like

The term "haloalkynyl® refers to an alkynyi group substituted with one or
more halo groups

The term “"alkynyloxycarbonyl® refers to a straight chain or branched

alkynyloxy attached to a carbonyl group, for example
propargyloxycarbonyl and the like

11
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The term “cycloalkyl” refers to a cyclic aliphatic nng structure, optionally
subshtuted with alkyl, hydroxy and halo, such as cyclopropyl,
methyicyclopropyl, cyclobutyl, 2-hydroxycyclopentyl, cyclohexyl, 4-
chlorocyclohexyl, cycloheptyl, cyclooctyl and the like

The term ‘“cycloalkylalkyl" refers to a cycloalkyl group as defined
hereinbefore attached to an alkyl group, for example cyclopropylmethyl,
cyclohexylethyl and the like

The term “cycloalkylalkynyl" refers to a cycloalkyl group as defined
hereinbefore attached to an alkynyl group, for example

cyclopropylpropargyl, 4-cyclopentyl-2-butynyl and the like

The term "aryl" refers to phenyl or naphthyl which may be optionally
substtuted Typical aryl substituents include, but are not limited to,
phenyl, 4-chlorophenyl, 4-fluorophenyi, 4-bromophenyl, 3-nitrophenyl, 2-
methoxyphenyl, 2-methylphenyl, 3-methyphenyl, 4-methyiphenyl, 4-
ethylphenyl, 2-methyl-3-methoxyphenyl, 2,4-dibromophenyl, 3,5-
difluorophenyl, 3,5-dimethyiphenyl, 2,4,6-tnchlorophenyl, 4-
methoxyphenyl, 4-(trifluoromethoxy)phenyl, naphthyl, 2-chloronaphthyl,
2,4-dmethoxyphenyl, 4-{trifluoromethyl)phenyl and 2-10do-4-
methylphenyl

The term *heteroaryl” refers to a subshtuted or unsubsttuted 5 or 6
membered unsaturated nng containing one, two or three heteroatoms,
preferably one or two heteroatoms independently selected from oxygen,
nitrogen and suifur or to a bicyclic unsaturated ring system containing up
to 10 atoms Including one heteroatom selected from oxygen, nitrogen and
sulfur Examples of heteroaryls include, but are not limited to, 2-, 3- or 4-

12
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pyndinyl, pyrazinyl, 2-, 4-, or 5-pynmidinyl, pyndazinyl, tnazolyl, imidazolyl,
2- or 3-thienyl, 2- or 3-furyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyi,
isothiazolyl, oxadiazolyl, thiadiazolyl, quinolyl, i1soquinoiyl, benzofuranyl
and benzothiofuranyl (benzothienyl) The heterocyclic nng may be
optonally substituted with up to two substituents such as, but not imited
to, alkyl, halo and haloalkyl

The term "aralkyl" 1s used to describe a group wherain the alkyl chain can
be branched or straight chain with the aryl portion, as defined
hereinbefore, forming a terminal portion of the aralkyl molety Examples
of aralkyl groups include, but are not imited to, optionally substituted
benzyl and phenethyl such as 4-chlorobenzyl, 2,4-dibromobenzyl, 2-
methylbenzyl, 2-(3-flucrophenyl)ethyl, 2-(4-methyiphenyl)ethyl, 2-(4-
(tnfluoromethyl)phenyl)ethyl, 2-(2-methoxyphenyl)ethyl, 2-(3-nitrophenyl)-
ethyl, 2-(2,4-dichlorophenyl)ethyl, 2-(3,5-dimethoxyphenyl)ethyl, 4-
(tnfluoromethoxy)benzyl and tha hike

The term "heteroaralkyl® 1s used to descnbe a group wherein the alkyl
chain can be branched or straight chain with the heteroaryl portion, as
defined hereinbefore, forming a terminal portion of the heteroaralkyl
moiety, for example 3-furyimethyl, thenyl (thienylmethyl), furfuryl and the
like

The term "aryisulfonyl® refers to a sulfonyl moiety substituted with an aryl
group, for example toluenesulfonyl and the like

The term "alkylcarbonyloxy® refers to a straight chain or branched alkyl

attached to a carbonyl group which 1s in tum attached fo a oxygen atom,
for example acetoxy, fert-butylcarbonyloxy and the like

13
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The term "alkylcarbonyithio® refers to a straight chain or branched alky!
attached to a carbonyl group which 1s in turn attached to a sulfur atom, for
example ethylcarbonyithio, methylcarbonyithio and the like

The term "alkoxycarbonyloxy" refers to a straight chain or branched
alkoxy attached to a carbonyl group which i1s in tum attached to a oxygen
atom, for example ethoxycarbonyloxy, methoxycarbonyloxy and the like

The term "alkoxycarbonylthio" refers to a straight chain or branched
alkoxy attached to a carbonyl group which 1s in tumn attached to a suifur
atom, for example ethoxycarbonyithio, methoxycarbonyithio and the like

The term "arylcarbonyloxy" refers to an unsubstituted or substituted aryl
attached to a carbonyl group which Is in tum attached to a oxygen atom,
for exampie benzoyloxy and the llke

The term "arylcarbonylthio® refers to an unsubstituted or substituted aryl
attached to a carbonyl group which is in turn attached to a sulfur atom, for
example 4-chlorophenylcarbonyithio and the llke

The compounds of formula (1) also embrace the tautomeric forms of the
invention, for example

14
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wheremn X 1s a hydrogen atom and R', R®, R*, R® and Z are as previously
deftned

A preferred mode of this first embodiment are compounds of formula (I)
wherein

H1

IS (Ci-Cig)alkyl, halo(Cy-Cylalkyl, (Cx-Cg)alkenyl, halo(C,-
Cs)alkenyl, (C2-Ca)alkynyl, halo(C2-Cg)alkynyl, cyclo(Ca-Cr)alkyl(Co-
Ca)alkynyl, (C1-Cs)alkoxy(Ci~Cq)alkyl, cyclo{Cs-Cr)alkyl, cyclo(Cs-
Cr)alkyl(C+-Cs)alkyl, tn(C4-Cg)alkylsilyl(C1-Cq)alkyl where the three
alkyl groups may be the same or different, (Cs-Cg)alkoxycarbonyi,
(C-Ce)alkylcarbonyl, (Cs-Ce)alkoxycarbonyl(C,-C4)alkyl, phenyl or
phenyl substituted with from one to three substituents
independently selected from the group consising of (C4-Cas)alkyl,
halo, (Cq-C4)alkoxy, halo(Cy-Cslatkyl and halo(C,-Cg)alkoxy,
phen(C-Cg)alkyl or phen(C,-Cs)alkyl substituted on the phenyl nng
with from one to three substrtuents independently selected from
the group consisting of {C1-C)alkyl, halo, (C1-Cs)alkoxy, halo(C;-
Csalkyl and halo(Cq-Ca)alkoxy, furyi, thienyl, benzothienyl or
benzofuranyl,

Is {Cy-Cio)alkyl, benzyl, phenethyl or benzyl or phenethyl
substituted on the phenyl nng with from one to three substituents
independently selected from the group consisting of {C4-Ca)alkyl,
halo, (Ci-Ci)alkoxy, halo(Ci-Cs)alkyl and halo{C¢-Cs)alkoxy,
phenyl, naphthyl, or phenyl or naphthyl subshtuted with from one to
three substituents independently selected from the group
consistng of halo, (Ci-Cq)alkyl, halo(Ci-Cs)alkyl, halo(C4-
Cq)alkoxy, (C+-Cq)alkylthio, halo(C+-Cq)alkylthlo, (Cr-
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Csalkylsulfinyl, (Ci-Cs)alkylsulfonyl, nitro, cyano, di(C;-
Cealkylamino wherein the alkyl groups may be the same or
different or together with the nitrogen to which they are attached
form a 5- or 6-membered heterocyclic nng, quinolinyl, 1soquinoiinyl,
benzofuranyl, benzothienyl, or qumolinyl, Isoquinolinyl,
benzofuranyl or benzaothienyl substtuted with one or two
substituents independently selected from halo, (C¢-C4)alkyl, (C;-
Cs)alkoxy, halo(Cq-C4)alkoxy, halo{C-Cyalkyl, (Ci-Cs)alkyithio,
nitro and cyano,

s a hydrogen atom, (Ci-Caalkyl, halo(Ci-Cslalkyl, (Cq-
Cq)alkylcarbonyl,  (Cy-Cg)alkylcarbonyl(C-Cslalkyl,  cyclo(Cs-
Cs)alkyl, cyclo(Cs-Ce)alkyl(Ci-Cs)alkyl, cyclo(Cs-Cs)alkyicarbonyl,
(C4-Cq)alkylsulfonyl, (C2-Co)alkenyl, (C2-Cp)alkenylsulfonyl,
phenylsulfonyl{(Cz-Cg)alkenyl, halo{Cx-Cg)alkenyl, (Co-Cg)alkenyl-
carbonyi, (C2-Csg)alkynyl, (C,-C4)alkoxycarbonyl, halo{C,-C,)alkoxy-
carbonyl, (C+-Cq)alkoxycarbonyl(C+-Cy)alkyl, (C4-Cq)alkyl-
carbonyloxymethoxycarbonyl, (C1-C.)alkoxycarbonyithio, {(Cs-Cs)-
alkyithio)carbonyl, {C+-Cs)alkylthiothiocarbonyl, {(C2-Cg)alkenyloxy-
carbonyl, (Cz-Cs)alkenylthiothiocarbonyl,  (C2-Ca)alkymyloxy-
carbonyl, (C>-Cs)alkynylthiothiocarbonyl, {C,-C4)alkoxyoxalyl, (C+-
Ca4)alkylcarbonyloxy(C+-Ca)alkoxycarbonyl, phen{C4-Cg)alkyl,
benzoyl, phenoxycarbonyl, phenoxythiocarbonyl, phenyithiothio-
carbonyl or phen(Ci-C4alkyl, benzoyl, phenoxycarbonyl,
phenoxythiocarbonyl, phenyithiothiocarbonyl substiuted on the
phenyl nng with from one to two substtuents independently
saelected from halo and {C;-CJ)alkyl, or thenyl or thenyl substituted
on the thienyl nng with from one to two substituents independently
selected from halo and (Cy-Ca)alkyl,

16
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IS a hydrogen atom, (Cs-Cs)altkoxy, (C1-Cs)alkyithio, hydroxy,
mercapto, cyano, phenyl or phenyl substituted on the phenyl ring
with from one to three subshtuents independently selected from
the group consisting of (C4-Cs)alkyl, halo, (Ci-Cs)alkoxy, halo(C4-
Cs)alkyl and halo(C,-Cs)alkoxy,

Is an oxygen atom or a sulfur atom, and

1s a hydrogen atom or taken together with R* forms a nitrogen-
carbon bond

A more preferred mode of this embodiment are compounds of formula (I)
wherein

H'l

1S (C1-Cio)atkyl, halo(Cy-Cio)alkyl, (Cz-Cg)alkenyl, (Cz-Cs)alkynyl,
cyclo(Cs-Ca)alkyl(C1-Cz)alkyl, tn(Cs-Ca)alkylsilyl(Cy-Co)alkyl where
the three alkyl groups may be the same or different,

1S phenyl, naphthyi, or pheny! or naphthyl substituted with from one
to three substituents independently selected from the group
consisting of halo, (Ci-C4alkyl, halo(Ci-Co)alkyl and halo(C-
Cg)alkoxy,

IS a hydrogen atom, (C4-Ca)alkyisulfonyl, (Cy-
Cs)alkoxycarbonylthlo, (Ca-Cs)alkenyloxycarbonyl, (CzCs)alkynyl,
(C-Ca)alkynyloxycarbonyl or (C1-Cq)alkoxyoxalyl, and

Is a hydrogen atom, (C1-C4)alkoxy or (C1-Cs)alkylthio

17
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An even more preferred mode of this first embodiment are compounds of
formula (1) wherein

H1

I8 (Ci-Cio)alkyl, halo(Ci-Cio)alkyl, (Ca-Ce)alkenyl, halo(Cz-
Ce)alkenyl, (Cz-Cg)alkynyl, cyclo{Ca-Ce)alkyl(C1-Co)alkyl, tri{Cs-
Ca)alkylsilyl(C+-Co)alkyl where the three alky! groups may be the
same or different,

IS dihalosubstitutedphenyl, di(C,-Cy)alkylsubstitutedphenyl,
di{halo(C,-Cp)alkyi)substitutedphenyl, monohalomono{C;-C4)alkyl-
substitutedphenyl or monohaiomono{halo{C1-Cs)alkyl)substituted-
phenyl,

R* and R® are hydrogen

A second embodiment of this invenhon relates to a fungicidal composition
compnsing a fungicidally effective amount of a compound of the formula

(1A)
F|1
Ne L2
N
|
A? N e
Rt (18)
wherein
R' is a hydrogen atom, alkyl, haloalkyl, cyanoalkyl, alkenyl,

haloalkenyl, alkynyl, haloalkynyl, cycloalkylaikynyl, alkoxyalkyl,
alkylthioalkyl, cycloalkyl, cycloatkylatkyl, mafkylsilylalkyl where the
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three alkyl groups may be the same or different, alkoxycarbonyl,
alkylcarbonyl, alkoxycarbonylalkyl, phenyl, naphthyl, or phenyl or
naphthyl subshtuted with from one to three substituents
independently selected from the group consisting of alkyl, halo,
nitro, alkoxy, alkylthio, haioalkyl, haloalkylthio and haloalkoxy,
phenalkyl or phenalkyl substituted on the phenyl ring with from one
to three substituents independently selected from the group
consisting of alkyl, halo, alkoxy, haloalkyl and haloalkoxy, pyndyi or
pyndyl substituted with from one to two substtuents independently
selected from the group consisting of alkyl and halo, furyl, thienyi,
thenyl or furyl, thienyl or theny! substituted with halo or alkyl on the
furyl or thienyl ning, benzothienyl, benzofuranyl or benzotiieny! or
benzofuranyl substituted with halo, alkyl or haloalkyl,

is alkyl, cycloalkyl, cycloalkylalkyl, phenalkyl or phenalkyl
substrtuted on the phenyl nng with from one to three substituents
independently selected from the group consistng of alkyl, halo,
alkoxy, haloalkyl and haloalkoxy, aryl selected from phenyl,
naphthyl, and phenyl and naphthyl substituted with from one to five
substrtuents independently selected from the group consisting of
halo, alkyl, haloalkyl, haloalkoxy, alkyithio, haloalkyithio,
alkylsulfinyl, alkylsuifonyl, nitro, cyano, dialkylamino wherein the
alkyl groups may be the same or different or together with the
nitrogen to which they are attached form a 5- or 6-membered
heterocycllc nng, or phenyl and naphthyl substtuted with a
heteroaryl group selected from furyl, thienyl, quinolinyl,
i[soquinofinyl, benzofuranyl, benzothienyl, pyndyl, pyndazinyl,
pyrimidinyl, pyrazinyl, 1,2,3-thiadiazol-4-yl, 3-(4,5-dihydro-1,2,4-
trlazin-6-one)yl and oxazol-5-yl, and furyl, thienyi, qumolnyi,
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iIsoquinolinyl, benzofuranyl, benzothlenyl, pyridyl, pyndazinyi,
pynmidinyl, pyrazinyl, 1,2,3-thmadiazol-4-yl, 3-(4,5-dihydro-1,2,4-
tnazin-6-one)yl and oxazol-5-yl substituted with one or two
substituents independently seiected from halo, alkyl, alkoxy,
haloalkoxy, haloalkyl, alkylthio, nitro and cyano, phenyl, phenoxy,
and phenyl and phenoxy substituted with one or two substituents
independently selected from the group consisting of haio, alkyl,
alkoxy, haloalkyl, haloalkoxy, alkyithio, mitro and cyano, heteroaryt
selected from furyl, thienyi, quinolinyl, Isoquinolinyl, benculuranyf,
benzotiwvenyl, pyndyl, pynaazinyl, pynmudinyt, pyrazinyl, pyrazotyi,
1,2,3-thiadiazol-4-yl, thiazolyl, tnazolyl, tnazinyl, Isoxazolyl and
oxazolyl, and furyl, thienyl, pyndyl, pyridazinyl, pynmidinyi,
pyrazinyl, 1,2,3-thiadiazol-4-y! and oxazolyl substituted with one or
two substituents Independently selected from halo, alkyl, atkoxy,
haloalkoxy, haloalkyl, alkylthio, haloalkyithio, nitro and cyano,

is a hydrogen atom, haloalkyl, alkylcarbonyl, alkyicarbonylalkyl,
cycloalkyl, cycloatkylalkyl, cycloalkyicarbonyl, alkylsutfonyl, afkoxy,
alkyithio, amino, alkylamino, dialkylamino wherein the alkyl groups
may be the same or different or togsther with the nitrogen to which
they are attached form a 5- or 6-membered heterocyclic ring,
cvano, alkenyl, alkenyisutfony!, haloalksnyl, alkenylcarbonyl,
alkynyl, halcalkynyl,  alkoxycarbonyl,  haloalkoxycarbonyi,
alkoxycarbonylalkyl,  alkoxycarbonylthio,  (atkyithlo)carbonyl,
alkyl(thiocarbonyl),  alkylthiothlocarbonyl, alkenyloxycarbonyl,
alkenyithiothiocarbonyl,  alkynyloxycarbonyl, alkynyithiothio-
carbonyl, alkoxyoxalyl, alkylcarbonyloxyalkoxycarbonyl, aralkyl,
aryicarbonyl, arylsulfonyl, aryisulfonylalkenyl, aryloxycarbonyl,
aryloxythlocarbonyl, arytthiothlocarbonyl or aralkyl, aryicarbonyl,
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arylsuifonyl, arylsulfonylalkenyl, aryloxycarbonyl, aryloxythio-
carbonyl, aryithiothiocarbonyl substituted on an aromatic nng with
from one to two substituents independently selected from halo and

alkyl,

is a hydrogen atom, alkyl, haloalkyl, alkyicarbonyl,
alkylcarbonylalky, formyl, alkoxy, alkoxycarbonyl,
alkoxycarbonyioxy, alkylcarbonyloxy, alkoxycarbonylthio,
alkylcarbonyithio, alkylthlo, hydroxy, mercapto, alkenyl, alkynyi,
cyano, amino, alkylamino, dialkylamino wherein the alkyl groups
may be the same or different or together with the nitrogen to which
they are attached form a 5- or 6-membered heterocyciic nng, aryl,
aralkyl, aryloxy, arylthio, arylcarbonyloxy, arylcarbonyithio, or aryl,
aralkyl, aryloxy, aryithlo, arylcarbonyloxy, arylcarbonylthio
substituted on the aryl ring with from one to three substituents
independently selected from the group consisting of alkyl, halo,
alkoxy, haloalkyl, haloalkoxy, amino, alkylamino and dialkylamino
wherein the alkyl groups may be the same or different or together
with the nitrogen to which they are attached form a 5- or 6-
membered heterocyclic ring, or

can form a fused nng to the R® substituent when the R® substituent
I aryl or heteroaryl wherein R* Is selected from -CH(R)-, -O-, -S-, -
N(R)-, -C(=0)-, -O(C=0)-, -C{=0)O-, -CHzCHz-, -CH=CH-, -
N(R)CHz, -C(R)=N-, -N=C(R)-, -CH(R)O-, -OCH(R)-, -CH(R)S- and
-SCH(R)-, or

R® and R* taken together can form a substituted pyndazinyl nng,

21
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R°® and X® taken together can form a carbonyi, or

X® s a hydrogen atom or taken together with R* forms a nitrogen-
carbon bond,

y4 IS an oxygen atom, a sulfur atom or NR,

R isHor alkyl or a compound of the formula

N—N N—N

_)=

or the agronomically acceptable salts, isomers, tautomers. enantiomers
and mixtures thereof, and an agronomically acceptable carrier

A preferred mode of this second embodiment are fungicidal compositions
compnsing a compound of formula (1A) wherein

R' 18 {Ci-Cizalkyl, halo(Ci-Cslalkyl, (CrCslalkenyl, halo(Cz-
Ce)alksnyl, (C2-Ce)alkynyi, halo(C-Ca)alkynyl, cyclo(Cs-Cr)alkyl(Co-
Ce)alkynyl, (C1-Cs)alkoxy(C1-Cy)alkyl, cyclo(Cs-Cr)alkyl, cyclo(Cs-
Cr)alkyl(C1-Ceg)alkyl, ri(C1-Csg)alkylsilyl(Cy-Cq)alkyl where the three
alkyl groups may be the same or drfferent, (C;-Cg)alkoxycarbonyl,
(C+-Ca)alkylcarbonyl, (C4-Cs)alkoxycarbonyl(C4-C4)alkyl, phenyl or
phenyl substituted with from one to three substituents
independently selected from the group consisting of (C,-Ca)alkyl,
halo, (Cs-Csalkoxy, halo(C-Cs)alkyl and halo(Cs-Cs)alkoxy,
phen(C4-Cq)alkyl or phen(C4-C4)alkyl substtuted on the phenyi ring
with from one to three substituents Independently selected from
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the group consisting of (C1-Cs)alkyl, halo, (C4-Cs)alkoxy, halo(C,-
Cs)alkyl and halo(C4-Ce)alkoxy, furyl, thienyl, benzothienyl or
benzofuranyl,

18 (Ci-Cia)alkyl, benzyl, phenethyl or benzyl or phenethyl
subshtuted on the phenyl ring with from one to three substituents
independently selected from the group consisting of {C;-Cas)alkyt,
halo, (Ci-Cs)alkoxy, halo(Cy-Caatkyl and halo{Cy-C,)alkoxy,
phenyl, naphthyl, or phenyl or naphthyl substituted with from one to
three substituents Independently selected from the group
consisting aof halo, (Ci-Csalkyl, halo{C-Cslalkyl, halo{Cy-
Ca)alkoxy, (C1-Cq)alkylthio, halo(C4-Cq)alkylthio, (Cy-
Csalkylsulfinyl, (Ci-Cs)alkylsulfonyl, nitro, cyano, di{Cy-
Cq)alkylamino wherein the alkyl groups may be the same or
different or together with the nitrogen to which they are attached
form a 5- or 6-membered hetserocyclic ring, quinchnyi, isoquinoiinyl,
benzofuranyl, benzothienyl, or quinolinyl, 1soquinoiinyl,
benzofuranyl or benzothienyi subshiuted with one or iwo
substituents independently selected from halo, (C1-Caalkyl, (Cq-
Csalkoxy, halo{Ci-Cs)alkoxy, halo(Cs-Celalkyl, (Cq-Cs)alkylthio,
nitro and cyano,

iIs a hydrogen atom, halo(Ci-Ci)alkyl, (C,-Cs)alkylcarbonyl, (C-
Ca)alkyicarbonyl(Cq-Ca)alkyl, cyclo{Ca-Ca)alkyl, cyclo(Cy-
Ca)alkyl(C41-C4)atkyl, cycio(Ca-Ca)alkylcarbonyl, (C1-Cg)alkylsuifonyl,
(CxCq)aikenyl, (C-Ce)aikenylsulfonyl, phenyisulfonyl(C.-
Ce)alkenyl, halo(CxCg)alkenyl, (C-Cs)alkenyicarbonyl, (Cz
Ca)alkynyl, (Cy-Cq)alkoxycarbonyl, halo(C1-Cs)alkaxycarbonyl, (Cs-
C.)alkoxycarbonyl(C,-Cealkyl,  (Cy-C4)alkylcarbonyloxymethoxy-
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carbonyl, (C4-Ca)alkoxycarbonyithio, ((Cy-C,)alkylthio)carbonyl, (C+-
Ca)alkylthiothiocarbonyl, (C2-Ca)alkenyloxycarbonyl, (Cz-Ca)alkenyl-
thiothiocarbonyt, (C2-Cs)alkynyloxycarbonyl, (Cx-Cg)alkynyl-
thiothiocarbonyl, (C4-Ca)alkoxyoxalyl, (Cs-C,)alkylcarbonyloxy(C-
Cs)alkoxycarbonyl, phen(C;-C)alkyl, benzoyl, phenoxycarbonyl,
phenoxythiocarbonyl, phenylthiothiocarbonyl or phen(Ci-Ca)alkyl,
benzoyl, phenoxycarbonyl, phenoxythiocarbonyl, phenytthiothio-
carbonyl substituted on the phenyt ring with from one to two
substituents independently selected from halo and (C4-Cy)alkyl,

1Is & hydrogen atom, (Ci-Cs)alkoxy, (Ci-Ca)alkyithio, hydroxy,
mercaplo, cyano, phenyl or phenyl substituted on the pheny! ring
with from one to three substituents independently selected from
the group consishng of (C-C,)alkyl, halo, (Ci-C4)alkoxy, halo{C+-
Cs)alkyl and halo{Cy-Cj)alkoxy,

IS an oxygen atom or a sulfur atom, and

is a hydrogen atom or taken together with R* forms a nitrogen-
carbon bond

A more preferred mode of this second embodiment are fungicidal
compositions compnsing a compound of formula (1A) wherein

H'l

Is (C1-Cio)alkyl, halo(C:-Cs)alkyl, (Cz-Cs)alkenyl, (CxCe)alkynyl,
cyclo(Cs-Co)alkyl(C1-Colalkyl, tri(Cy-Cy)alkylsilyl(C1-Cz)alkyl where
the three alkyl groups may be the same or different,

24



WO 02/067675 PCT/USN1/50363

R s phenyl, naphthyl, or phenyl or naphthyl substituted with from one
to three substituents independently selected from the group
consishing of halo, (Ci-C4)alkyl, halo(C,-Co)alkyl and halo(C;-
Cz)alkoxy,

R* 18 a hydrogen atom, (C1-Cs)alkkylsulfonyl, (Cy-Cq)alkoxy-
carbonylthio, (Ca-C.)alkenyloxycarbonyl, (Ca-Cg)alkynyl, (Co-
Ca4)alkynyloxycarbonyl or (C1-Cq)alkoxyoxalyl, and

R® 15 a hydrogen atom, (C;-Ca)alkoxy or (C+-C4)alkyithio

An even more preferred mode of this second embodiment are fungicidal
compasitions comprising a compound of formula (1A) wherein

R' 18 (Ci-Cio)alkyl, halo(Ci-Cio)alkyl, (CzCs)alkenyl, halo(Ce-
Ca)alkenyl, (C2-Ca)alkynyl, cyclo(Cs-Ce)alkyl{Cs-Co)alkyl, tri(Cs-
Cq)alkylisllyl(C4-Co)alkyl where the three alkyl groups may be the
same or different,

R® s dihalosubstitutedphenyl, di(C-Ca)alkyisubstitutedphenyl, di(halo-
(Cy-Cp)alkyl)substtutedphenyl, monchalomono(C4-C4)alkyl-
substituted or monohalomono(halo{Cy-Cg)alkyl)substitutedphenyl,

R* and R®are hydrogen
A third embodiment of this Invention relates to an msecticidal composition

compnsing a Insecticidally effective amount of a compound of the formula
(1B)
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T
N z
N/
Jl\ R?
R? N %
R* (1B)
wherein
R' s a hydrogen atom, alkyl, haloalkyl, cyanoalkyl, alkenyl,

haloalkenyl, alkynyl, haloalkynyl, cycloalkylalkynyl, alkyithioalkyl,
cycloalkyl, cycloalkylalkyl, tnalkylsilylalkyl where the three alkyl
groups may be the same or different, alkylcarbonyl, phenyl,
naphthyl, or phenyl or naphthyl substituted with from one to three
substituents independently selected from the group consisting of
alkyl, halo, alkoxy, haloalkyl and haloalkoxy, phenalkyl or phenalkyl
substituted on the phenyl nng with from one to three substituents
independently selected from the group consisting of alkyl, halo,
alkoxy, haloalkyl and haloalkoxy, furyl, thienyi, thenyl or furyi,
thlenyl or thenyl substituted with halo on the furyl or thienyl nng,
benzothienyl or benzofuranyi,

is alkyl, cycloalkyl, cycloalkylalkyl, phenalkyl or phenalkyl
substituted on the phenyl nng with from one to three subshtuents
independently selected from the group consisting of alkyl, halo,
alkoxy, haloalkyl and haloalkoxy, aryl selected from phenyl and
phenyl substituted with from one to five substituents independently
selected from the group consisting of halo, alkyl, haloalkyl,
haloalkoxy, alkyisulfinyl, alkyisulfonyl, niro, cyano, dialkylamino
wheremn the alkyl groups may be the same or different or together
with the nirogen to which they are aitached form a 5- or 6
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membered heterocychc ring, heteroaryl selected from furyl,
quinolinyl, 1soquinolinyl, benzofuranyl, benzothienyl and pyndyl,
and benzofuranyl, benzothienyi and pyndyi substituted with one or
two substituents independently selected from halo, alkyl, alkoxy,
haloalkoxy, haloalkyl, alkylthio, nitro and cyano,

R* 18 a hydrogen atom, alkyl, alkylcarbonyl, alkoxy, alkyithio,
alkylamino, cyano, alkenyl, alkynyl, haloalkynyl, haloalkoxy-
carbonyl, alkoxycarbonylthio, alkenyloxycarbonyl, alkynyloxy-
carbonyl, alkoxyoxalyl, alkylcarbonyl, alkylcarbonyloxy-
alkoxycarbonyi, arylcarbonyl, arylsulfonyl, aryloxythiocarbonyi, or
arylcarbonyl, aryisulfonyl, aryloxythiocarbony! substituted on the
aryl nng with from one to two substituents independently selected
from halo and alkyl, or thenyl or thenyl substituted on the thienyl
rng with from one to two substituents independently selected from
halo and alkyl,

R® s a hydrogen atom, atkyl, haloalkyl, alkylcarbonyl, formyi, alkoxy,
alkoxycarbonyl, alkoxycarbonyloxy, alkylcarbonyloxy, alkoxy-
carbonylthio, alkylcarbonylthio, alkylthio, mercapto, alkenyl, alkynyi,
cyano, dialkylamino, aryl, aralkyl, aryloxy, aryithio, arylcarbonyloxy,
arylcarbonyithio or aryl, aralkyl, aryloxy, aryithio, arylcarbonyloxy or
arylcarbonyithlo substituted on the aryl nng with from one to three
substituents independently selected from the group consisting of
alkyl, halo, alkoxy, haloalkyl and haloalkoxy,

%

is a hydrogen atom or taken together with R* forms a mitrogen-
carbon bond,
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IS an oxygen atom, or a compound of the formula
R-l Bl
\ /
N—N N—N
o~ IO ) )
NH BN ,

agronomically acceptable salts, isomers, tautomers, enanhomers

and mixtures thereof and an agronomically acceptable carner, provided
that when R' i1s an aralky! or a hetercaralkyl, R* is not cyano, alkylsulfonyl,
arylsulfony! or polyhaloalkyl

A preferred mode of this third embodiment are insecticidal compositions

compnsing a compound of formula (IB) wherein

R‘l

Is a hydrogen atom, (Cq-Cs)alkyl, halo(Cs-Cq)alkyl, (C2-Ce)alkenyl,
halo(Cz-Cg)alkenyl, (CzCg)alkynyl, halo{C2-Cg)alkynyl, cyclo(Cs-
Crlalkyl(Cz-Ce)alkynyl, cyclo(Cs-Crlalkyl,  cyclo(Cs-Cr)alkyl(Ci-
Ce)alkyl, tn{C+-Cs)alkylsilyl{C1-C4)alkyl where the three alkyl groups
may be the same or different, (C:-Cg)alkylcarbonyl, phenyl or
phenyl substituted with from one to three substituents
independently selected from the group consisting of (C1-Cg)alkyl,
halo, (Ci-Cs)alkoxy, halo(Ci-Cs)alkyl and halo(C-Cg)alkoxy,
phen(C+-Cy)alkyl or phen(C1-Cq)alkyl substituted on the phenyl ring
with from one to three substituents independently selected from
the group consisting of {C1-Cy)alkyl, halo, (C1-Cs)alkoxy, halo{C4-
Cqalkyl and halo(C;-Csalkoxy, furyl, thienyl, benzothienyl or
benzofuranyl,

iIs (Ci-Ci2)alkyl, benzyl, phenethyl or benzyl or phenethyl
substituted on the phenyl ring with from one to three substituents
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independently selected from the group consisting of (C,-Cs)alkyl,
halo, (C4-C4)alkoxy, halo(C,-C4)alkyl and halo(C4-C4)alkoxy, phenyl
or phenyl substituted with from one to three substituents
Independently selected from the group consisting of halo, (Cs-
Ca)alkyl, halo{Ci-Cs)alkyl, halo(C,-Cs)alkoxy, (Ci-Cs)alkylsuifinyl,
(C4-Cy)alkylsulfonyl, nitro, cyano, di(C,-C,)alkylamino wherein the
alkyl groups may be the same or different or together with the
nitrogen to which they are attached form a 5- or 6-membered
heterocyclic nng, benzofuranyl, benzothienyl or benzofuranyl or
benzothienyl substiuted with one or two substituents
independently selected from halo, (Ci-Cyalkyl, (C;-Cs)alkoxy,
halo(Cy-Cq)alkoxy, halo{C;-Cs)alkyl, (Cs-Cqalkylthio, mitro and
cyano,

1s a hydrogen atom, (C+-Cs)alkyicarbonyl, (C+-Cs)alkyisulfonyl, (C2-
Cea)alkynyl, halo{C2-Ce)alkynyl, halo(C4-C4)alkoxycarbonyl, (Ci-
Cs)alkylcarbonyloxymethoxycarbonyl,  (C;-Cs)alkoxycarbonyithio,
(CCg)alkenyloxycarbonyl, (Cx-Ca)alkynyloxycarbonyl or (Cs-
Ca)alkoxyoxalyl, and

1s a hydrogen atom, (C;-C4)alkyithio, (C4-C4)alkoxy, cyano, phenyi
or phenyl substituted on the phenyl ring with from one to three
substituents independently selected from the group consisting of
(Ci-Cq)alkyl, halo, (Ci-Cs)alkoxy, halo(Ci-Cs)alkyl and halo(C;-
C.)alkoxy

A more preferrad mode of this third embodiment are Insechcidal
composttions compnsing a compound of formula (IB) wherein
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IS (Ci-Cio)alkyl, halo{Cs-Cio)alkyl, (Cz-Ca)alkynyl, cycio(Cs-
Cs)alkyl(C+-Cz)alkyl, tn(Cs-Cs)alkyisllyl(C4-Cz)alkyl where the three
alkyl groups may be the same or different,

1s phenyt or phenyl substituted with from one to three substituents
independently selected from the group consishng of halo, (Cy-
Ca)alkyl, halo{C4-Cpalkyl and halo(Cy-Ca)alkoxy, or benzothienyl
substituted with one or itwo substituents independently selected
from halo, (C4-Cgs)alkyl, (C+-Cs)alkoxy, halo(C,-Cqs)alkoxy, halo(Ci-
Caalkyl, (C+-Cq4)alkyithio, nitro and cyano,

s a hydrogen atom, (GCi-Cslalkylsulfonyl, (Cy-Cg)alkoxy-
carbonytthio, (Cz-C,)alkenyloxycarbonyl, (C,-Cs)alkynyloxycarbonyi
or {C4-Cy4)alkoxyoxalyl, and

1S a hydrogen atom, (C4-Cs)alkoxy or (C4-C4)alkylthio

A fourth embodiment of the present inventon relates to a method of
controlling a fungus compnsing applying a fungicidaily effective amount of
a fungicidal composition comprising a compound of formula (IA) to the
fungus, to the locus of the fungus or to the growth medium of said fungus

A fitth embodiment of the present Invention relates to a method of
controling an insect comprising applying an Insecticidally effective
amount of an Insecticidal composition compnsing a compound of formula
(IB) to the insect, to the locus of the Insect or to the growth medium of
said insect.

The compounds of this invention can be made by the using methods A-K
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Method A

L]

(H_X ) R o ,:'1

)NLH wa O "J\lr A R'NHNH. N

5 on + M‘H\O’Y e 0 —_— oy a5

! N

Intermediate | R Y
Iatermediace 2

The imidic esters (intermediate 1) can be formed by standard methods
(for example, Neilson, D G n "The Chemistry of Amidines and Imidates",
(S Patai, ed ), Wiley Publishing Co, New York, NY (1975) pp 385-413
and references thersin, Klessling, A J and McClure, C K, Synthefic
Communications 27(5), 923-927 (1997), and Schafer, F C and Peters, G
A, J Org Chem (1961) 26, 412) In the above equation, X 1s a counter
lon such as chlonde or bromide, and Y Is alkyl or aryl The imidic esters
may be neutral, or they may be salts, In the case of salls, roughly one
equivalent of base Is added to the reaction The reactions can be run In
methylene chloride, dioxane with a small amount of ethanol, alcohol
solvents such as ethanol, methanol or Isopropanol, or preferably In
methylene chlonde with 5% ethanol The reachtons can be run at room
temperature or heated The product intermediate 2 is reacted with a
hydrazine to give the desired product Soivents for this reaction include
tetrahydrofuran, dloxane, or preferably an alcohol such as ethanol,
propanol, etc

Alternatively, intermediate 2 can be prepared from an acylated amino acid

as shown, using triethyloxonium tetrafiuoroborate (or related derivatives)
or methyl triflate, as shown for method B

Method B
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Method C
Solid phase synthests can be used to make compound of this invention
() /\'ro\ ﬁl‘
NH N Resin 1 N
Ha © R'NHNH, N
n"u‘o"' + "'2"\)\0-“"‘“ R')‘o ° - n”u‘Nro
Intermediate 1 Y H
Method D

Compounds descnbed in this invention can be made from acylated amino
acids by the reaction shown in the scheme below The preparation of the
thioamide was carned out with phosphorous pentasulfide i toluene at
90°C, however, other reagents such as Lawesson’s reagent and other
solvents can be used The alkylation of the thioamide was camed out
using methyl lodide In methanoi with sodium methoxide or 1n acetone with
potassium carbonate as the base The reachon of the intermediates with
hydrazines is preferably run In alcohol solvents

iro. mn' Oy
A T— ""\1" NN, Lo
Entermocute 3 Pe i’ n.i” "
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The dihydrotnazinones may be oxidized to the tnazinones by using 2,3-
dichloro-5,6-dicyano-1,4-benzoquinone (DDQ) The reaction 1s preferably
run in ethyl acetate, although other solvents, such as aromatic
hydrocarbons, can be used

N0 \Np®
LS == IJ

Occasionally, oxidation of a dihydrotnazinone to a triazinone occurs
spontaneously during a reachon or during punfication

Method F
Compounds can be alkylated at N' using a strong base such as sodium
hydride or potassium £butoxide in solvents such as DMF or THF R'X Is

any alkylatng agent
Rl
¢ R'X N
N’ —_— N
Bed Beg

Msthod G

N* can be denvahzed using a strong base such as sodium hydride or
potassium -butoxide and an electrophlle For reactive electrophiles such
as di-tertbutyl dicarbonate, ether no base or a miid base, such as

triethylamine, Is required

A R'
N"I‘ ro RX N'N To
e ———-
oAy oA

N
R

Method H
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The carbonyl can be converted to a thiocarbonyl using phosphorus
pentasulfide in toluene Both other reagents, such as Lawesson's

reagent, and other solvents couid be usad
n'

H‘l
A PaSy NN
H.JNLNrO n”"‘n

Method |
The 1,2,4-tnazin-6-ones can react with nucleophiles such as alcohols or
thiols to form 5-substituted denvatives

i ;
N'NIO R°H N,NIO
-
Hs)LN Fla)L'l!ll RS

Method J
1,2,4-Tnazin-5,6-ciones can be prepared by from the amidrazone by

reaction with oxalyl chloride or diethyl oxalate
o]

NH N’ -
N oY+ RN ——, ,Lm. —2 . n'lHI:
Method K

A Grignard reagent can be added to a 1,2,4-trflazin-6-one in a sultable
solvent, such as ether or THF to give a 5-subshtuted dihydrotnazinone

H‘

Hl
N LY N 0
LS = AL
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A

Examples Demonstrating the Methods

All reactions were run under a blanket of nitrogen Chromatographic
purnfications were carned out using silica gel under air or preferably
nitrogen pressure, or under reduced pressure, or by reverse phase hquid
chromatography (LC)

Method A
Preparation of 1-(2.2 2-tnfiuoroethy!)-3-(3-chioro-4-fluorophenyl}-4.5-

dihydro-1,2.4-triazin-6-one {(Compound 1)

A slurry of 177 grams of O-ethyl 3-chloro-4-fluorobenzimidate
hydrachloride (74 mmol), 12 6 grams of ethyl glycine hydrochlonde {90
mmol), 140 mL of methylene chlonde and 7 ml of dry ethanol was
prepared After ten minutes of strnng 9 60 grams of triethylamine (95
mmol) was added over three minutes No significant exotherm resulted
The reaction was allowed to str overnight at room temperature The
reaction was diluted with 100 ml of methylene chioride and washed with
iwo 70 ml portions of water The organic phase was dried and
concentrated under reduced pressure to yield 15 9 grams of O-sthyl N-
(ethyl 2-acetate)3-chloro-4-fluorobenzimidate as a dark amber ol The
matenal was reacted without further purificahon

2,2, 2-Trifluroethythydrazine (2 17 grams, 70% solution in water, 133
mmol) was added dropwise over two minutes to a solution of 3 82 grams
O-ethyl N-(ethyl 2-acetate)-3-chloro-4-fluorobenzimidate (132 mmol) in
25 ml of dry ethanol The reaction was allowed to str overmight at room
temparature The reaction was refluxed for one hour, allowed to cool,
diluted with 10 ml of water The solid was collected on a Buchner funnel,
nnsed with several ml of methanol, and dned The yleld was 1 3 grams of
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1-(2,2,2-influorethyl)-3-(3-chloro-4-fluorophenyl)-4,5-dihydro-1,2,4-triazin-
6-one

Method B
Preparation of 1-butyl-3-(2.4-dichlorophenyl}-4.5-dihydro-1.2.4-tnazin-6-

one {Compound 2)
Ethyl 2,4-dichlorobenzoyiglycine (6 28 grams, 22 7 mmol) was dissolved

m 40 mL of methylene chionde Methyl triflate (4 89 grams, 30 mmol) was
added at once and the reaction was allowed to stir at room temperature
for 3 days The reachon was concentrated under reduced prassure Then
30 mL of toluene was added and removed under reduced pressure to
yield 10 6 grams of O-methyl-N-(ethyl 2-acetate)-2,4- dichlorobenzimidate
tnfluoromethanesulfonate as a clear liquid

A soluton of 53 grams of O-methyl-N-(ethyl 2-acetate)-2,4-
dichlorobenzimidate trifluoromethanesulfonate (12 mmol) in 30 mL of dry
ethanol was chilled in ice water bath n-Butylhydrazine oxalate (2 05
grams, 11 5 mmol) was added, then 5 1 grams of tnethylamine (50 mmol)
was added in small porhons over five minutes The reaction was allowed
to warm to room temperature for one hour and then heated to reflux
ovemight The reacton was concentrated under reduced pressure and
partitioned between 125 mL of ethyl acetate and 70 mL of water The
organic phase was concentrated under reduced pressure and
chromatographed with ethyl acetate/hexanes The yield was 2 0 grams of
1-butyl-3-(2,4-dichiorophenyl)-4,5-dihydro-1,2,4-triazin-8-one as an ol

Method C
Preparation of 1-Butvi-3{4-phen henyi}-4,5-dihvdro-1.2.4-{rlazin-6-

one (Compound 3)
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Preparation of the FMOC-gly-Wang resin

Wang resin (70 g, 119 mmol, PL-Wang, Polymer Labs, t 7 mmol/g ) was
swollen in 550 mL of methylene chlonde and 100 mL of DMF and stirred
for 30 min with an overhead stirrer 71 g (238 mmol) of FMOC-glycine
were added, followed by 60 g (476 mmol) of dusopropylcarbodimide and
24 g (19 7 mmol) of 4-dmethylaminopyndine The reaction was stirred
for 35 h at room temperature, the resin was filtered, washed with
altemating methanol and methylene chloride and dned in a vacuum oven

Preparation of the dihydrotnazinone

FMOC-gly-Wang resin (1 3 g) was conditioned with DMF (2x6 ml) and
then treated with pipendine (20% in DMF, 5 mil) for 20 min The resin was
filtered and washed with DMF (x2), methylene chionde (x2) and methanol
(x2) Then 874 mg (3 mmol) of ethyl 4-phenyloxybenzimidate
hydrochlonde was added as a solid, followed by 5 mL methylene chloride
and 17 mL of a soluhon of tnethylamine in methanol (at 82 mg
triethylamine/ml) The resin was shaken for 4 h at room temperature and
then fitered and washed altematively with methylene chlonde and
methanol The resin was condihoned with methylene chlonde and 532 mg
(3 mmol) of butylhydrazine oxalate were added, followed by 581 mg of
triethylamine and 15 ml of ethanol The reaction was shaken at room
temperature for 48 h, and the resin was filtered and washed with
methylene chlonde (x3) The collected filirates were evaporated to
dryness and the crude material 1s purified by low pressure
chromatography on slica Evaporation of the solvent gave 159 mg of a
yeliow solhd

Mathod D
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Preparation of 1-(2,2.2-tnfluoroethvl)-3-(4-chlorophenvl)-4,5-dihydro-

1.2 4-triazin-6-one {Compound 4)
To a slurry of 4 54 g of 4-chlorobenzoyl methyl glycine (20 mmol) in 60 mi
of toluene under an atmasphere of nitrogen was added 0 89 g (20 mmol)
of phosphorus pentasulfide The reaction was heated to 90°C for 3 hours
An additional 018 g of phosphorus pentasulfide was added, and the
reacton was heated for an additional 1 hour, then cooled to room
temperature The product was filtered, the slurry was washed with ethyl
acetate, and the combined filtrates were run through silica gel on Celite,
then stnpped The product was chromatographed on a silica gel column
to give 33 g (68% yeld) of 4-chlorothiobenzoyl methyiglycine, melting
point 72-73°C

A solution of 2 9 g 4-chlorothiobenzoyl methyiglycine (11 9 mmol) in 20 ml
of methanol under an aimosphere of nitrogen was cooled In an ice bath
and treated with 0 67 g of sodium methoxide (12 4 mmol) Excess methyl
lodide (5 g, 35 mmol) was added, and the reaction was stred An
addmonal 1 15 g of sodium methoxide was added in two portions, and the
reaction was allowed to warm to room temperature Water was added,
and the reaction mixture was extracted with ethyl acetate The organic
phase was washed with bnne, dried over magnesium sulfate, filtered and
stripped to give 287 g of N-2-acetic acld methy! ester-4-chlorophenyl
(methyithio)imino ether

A mixture of 163 g (63 mmol) of N-2-acetc acid methyl ester~4-
chlorophenyl (methytthio)imino ether and 226 g of 222-
influoroethylhydrazine (70%, 13 8 mmol) in ethano! was stimed overnight
at room temperature, then heated to reflux The reaction was cooled, and
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L.

the ethanol was stnpped The residue was extracted with ethyl acetate
Column chromatography gave 033 g of 1-(2,22-tnfluoroethyl)-3-(4-
chlorophenyl)-4,5-dlhydro-1,2,4-tnazin-6-one, melting point 178-180°C

Preparation of 3-(4-Chlorophenyl)-4 5-dihydro-1 2 4-tnazin-6-one
(Compound 5)
4-Chlorothiobenzoyl methyi glycine (4 87 g, 20 mmol), 2 2 g of hydrazine
hydrate (44 mmol) and 20 mL of methanol were combined and shrred at
room temperature overnight, then heated to reflux The reaction mixture
was cooled and filtered The solids were washed, then dried, giving 3-(4-
chlorophenyi)-4,5-dihydro-1,2,4-tnazin-6-one

Preparation of 1-tButyl-3-(4-chlorophenyl}-4.5-dihydro-1,2.4-trtlazin-6-one
{Compound 6)

A soluton of 72 grams of crude of N-2-acetic acid ethyl ester-4-
chiorophenyl (methyithio)imino ether (28 mmol) in 40 mL of dry ethanol
was cooled In an ice bath and treated with 5 3 grams of +butyl hydrazine
hydrate (74 mmol} The reaction was allowed to str overnight at room
temperature, then refluxed for 7 5 hours and allowed to cool One half of
the reaction mixture was concentrated under reduced pressure, then
dissolved In 20 ml of xylenes The reaction was heated to 120°C-130°C
for six hours The reachon was diluted with 100 mL of ethyl acetate and
washed with 60 mL of water, dned and concentrated under reduced
pressure After chromatography 50 mg of 1-tbutyl-3-(4-chlorophenyl)-4,5-
dlhydro-1,2,4-tnazin-6-one was obtained

Method E
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Preparation of 1-{2,2,2-tritiuoroethyi)-3-phenyi-1,2.4-triazin-6-one
(Compound 7)

A mixture of 0 51 g of 1-(2,2,2-tnflucroethyl)-3-phenyl-4,5-dihydro-1,2,4-
tnazin-6-one (2 0 mmol) and 0 48 g of DDQ (2 1 mmol) in 20 mL of ethyl
acetate was strred at room temperature overnight, then heated to 70°C
for 2 hours The reaction mixture was cooled and washed with aqueous
potassium carbonate, water (2 tmes) and bnne, dned over magnesium
sulfate, filtered and stmpped The product was dissoived in ethyl
acetate/methylene chloride and treated with silica gel, then filtered
through silica gel over Celite to give 040 g of 1-(2,2,2-triflucroethyf)-3-
phenyl-1,2,4-tnazin-6-one, melting point 129-131°C

Mathod E
Preparation of 1-(2- nyl)-3-{4-chlorophenvl)-1,2 4-triazin-8-one

om d
A mixture of 200 g of 3-(4-chlorophenyi)-4,5-dihydro-1,2,4-trlazin-6-one
(9 6 mmol) and 2 28 g of DDQ n 120 mL of ethyl acetate was stirred at
room temperature overght, then heated to reflux for 3 hours The
reaction mixture was cooled and filtered to give 0 4 g of a tan solid which
dried in a vacuum oven and used without further punfication

The 0 4 g of 3-(4-chlorophenyl)-1,2,4-tnazin-6-one (1 9 mmol) was placed
in 10 mL of DMF and cooled In an ice bath Sodium hydnde (NaH) (08 g
of 60% dispersion, 2 mmol) was added, and the reaction mixture was
held for 15 minutes Excess 1-chloro-2-pentyne was added, the bath was
removed, and the reaction mxture was allowed to warmm to room
temperature Water and ethyl acetate were added The organic phase
was washed with water and brine, dried over magnesium suifate, filtered

I+
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and strnipped The crude product was chromatographed on silica gel to
give 0 05 g of 1-(2-pentynyl)-3-(4-chlorophenyl)-1,2,4-tnazin-6-one

Preparation of 1-Cvclopropyimethyi-3-(3,4-dichlorophenyl)-4.5-dthydro-
1 2 4-tnazin-6-one (Compound 9)

To a solution of 0 82 grams of 3-(3,4-dichlorophenyl)-4,5-dihydro-1,2,4-
triazin-6-one (29 mmol), prepared by method A, m 10 mL of N,N-
dimethylformamide (DMF) was added 0 14 grams of 60% NaH (3 5 mmol)
coated with mineral ol After 30 minutes of stimng, 046 grams of
bromomethylcyclopropane (3 4 mmol) was added and the reaction was
allowed to stir overnight at room temperature

The reaction was diluted with 60 mL of water and 150 mL of ethyl
acetate The organic phase was washed with 60 mL of water, dried and
concentrated under reduced pressure The crude product was
chromatographed on silica gel with ethyl acetate/hexane to yield 023
grams of 1-cyclopropylmethyl-3-(3,4-dichiorophenyt)-4,5-dihydro-1,2,4-
trlazin-6-one
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Mathod G
Preparation of 1-(2.2 2-tnfluoroethyl)-3-(3,5-dichlorophenyl)-4-

allvloxycarbonyl-4,5-dihydro-1 2,4-tnazin-6-one (Compound 10)

To a solution of 1-(2,2,2-tnfluoroethyl)-3-(3,5-dichlorophenyl)-4,5-dihydro-
1,2,4-trnazin-6-one (110mg, 0 34 mmol) in 5 mL tetrahydrofuran at was
added sodium hydnde (30 mg, 0 67 mmol) After the reaction stirred 5
min, the allyl chloroformate (0 07 mL, 0 67 mmol) was added dropwise
After the reaction was heated at reflux for 6 h, it was quenched with water
and diluted with ethyl acetate The two layers were separated and the
aqueous phase was exiracted with ethyl acetate (3 x 5 mL) The
combined organic extracts were dned over MgSO,, filtered, and
concentrated in vacuo Flash column chromatography (100% hexanes -
10% ethyl acetate/hexanes) afforded the acylated product 1-(2,2,2-
tnfluorosthyi)-3-(3,5-dichlorophenyi)-4-allyioxycarbonyl!-4,5-dihydro-1,2,4-

tnazin-6-one (130 mg, 93%) as a yellow ol in 100% punty by gas
chromatography (GC)

Preparation of 1,4-di-{#-butoxycarbonyl)-3-(3,5-dichlorphenvl}-4,5-dihvdr
1.2.4-tnazin-6-one (Compound 11

To a solution of 3-(3,5-dichlorophenyl)-4,5-dlhydro-1,2,4-tnazin-6-one
(40mg, 0 16 mmol) in 3 mL. 1 1 dichloromethane/ethyl acetate at 0°C was
added N,N-diemethylaminopyndine (10 mg, 002 mmol) and di-ter+
butylcarbonyianhydnde (40 mg, 0 18 mmol) After the reaction stirred for
2 h at room temperature, 1t was quenched with water and diluted with
ethyl acetate The two layers were separated and the organic phase was
washed with water (1 x 5 mL), dried over MgSOs, fltered, and
concentrated /in vacuo After flash column chromatography (10% ethyl
acetate/hexanes) the acylated product 1,4-di-(tbutoxycarbonyl)-3-(3,5-
dichlorphenyl)-4,5-dihydro-1,2,4-trlazin-8-one (50 mg, 71%) was afforded
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Preparation of 1-n-butyl-3-(3,4-dichlorophenyl)-4-methyithiothiocarbony!-
4,5-dihydro-1,2 4-tnazin-6-one (Compound 12)

To a solution of 1-n-butyl-3-(3,4-dichlorophenyl)-4,5-dihydro-1,2,4-tnazin-
6-one (310 mg, 1 03 mmol) dissolved 1n 5 mL tetrahydrofuran (THF) was
added socdium hydnde (40 mg, 1 03 mmol) After cooling the mixture to
0°C, carbon disuifide (0 09 mL, 1 45 mmol) was added After the reaction
was shirred at 0°C for 20 min, iodomethane (0 19 mL, 3 0 mmol) was
added After the reaction was stirred at 0°C for 1 h, it was quenched with
water and diuted with ethyl acetate The aqueous layer was extracted
with ethyl acetate (3 x 5§ mL), and the combined organic extracts were
dried over magnesium sulfate, flitered, and concentrated /m vacuo The
crude matenal was subjected to flash column chromatography (10% ethyl
acetata/hexanes) to afford 1-n-butyl-3-(3,4-dichlorophenyl)-4-methyl-
thiothrocarbonyl-4,5-dihydro-1,2,4-tnazin-6-one (310 mg, 78%) as an
orange solid n 98% purity

Preparation of 1-p-butyi-3-(3,4-dichlorophenyl)-4-(2-
phenvisulfonylethene)-4.5-dihvdro-1.2.4-triazin-8-one {(Compound 13)
To a solution of 1-n-butyl-3-(3,4-dichlorophenyl)-4,5-cihydro-1,2,4-triazin-
6-one (400 mg, 1 33 mmol) n 10 mL THF at 0°C was added hthium
bis(tnmethyisilyl)Jamide (LIHMDS) (250 mg, 1 47 mmol} and trans-1,2-
bis(phenylsulfonyl)ethylene (450 mg, 1 47 mmol) After the reaction was
stirred at 0 °C for 30 min, it was allowed to warm to room temperature
and then stirred for 2 h The reacton was quenched with water and
diluted with ethyl acetate The aqueous layer was extracted with ethyl
acetate (3 x 5 mL), and the combined organic extracts were dned over
magnesium sulfate, filtered, and concentrated /n vacuo. Most of the crude
matenal was subjected to gradient flash column chromatography (20%
ethyl acetate/1% tnethylamine/79% hexanes to 50% ethyl acetate/1%
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tnethylamine/49% hexanes) to afford the product (260 mg) as a brown
sohd The remaining insoluble crude product was filtered, washed with
ethyl acetate, and dned to afford the product (100mg) The two portions
were combined to afford 1-n-butyl-3-(3,4-dichlorophenyl)-4-(2-phenyl-
sulfonylethene)-4,5-dihydro-1,2,4-tnazin-6-one (350 mg) in 56% yreld

Preparation of 1-(2,2 2-tnfluorcethvl)-3-(3,5-dichlorophenvi)-4-

{methoxycarbonyithio)-4 5-dihydro-1 2 4-tnazin-6-one (Compound 14)
To a solution of 1-(2,2,2-trifluoroethyl)-3-(3,5-dichlorophenyl)-4,5-dihydro-

1,2,4-tnazin-6-one (110 mg, 0 34 mmol) dissoived in 5§ mL tetrahydrofuran
was added tnethylamine (008 mL, 040 mmol) and methoxy-
carbonyisulfenyl chlonde (0 04 mL, 0 40 mmoli) After 30 min, the reaction
was quenched with water and diuted with ethyl acetate The aqueous
layer was extracted with ethyl acetate (2 x 5 mL), and the combined
organic extracts were drled over magnesium sulfate, fiitered, and
concentrated n vacuo The crude matenal was subjected to flash column
chromatography (10% ethyl acetate/hexanss) to afford 1-(2,2,2-
trifiuorosthyl)-3-(3,5-dichlorophenyl)-4-(methoxycarbonylthio)-4,5-dihydro-
1,2,4-tnazin-6-one (60 mg, 43%) in 80% purty by LC

Preparation of 1-{n-butyl)-3-(3,5-cichlorophenyl)-4-
chloromethyl arbonyl)-4.5-dihydro-1 2.4-triazn-6-one (Compound 15
1{n-Butyi)-3-(3,5-dichlorophenyl)-4,5-dlhydro-1,2,4-triazin-6-one was
acylated with chioromethyl chioroformate in a similar manner to the
reaction described to make compound 14 except that pyndine was used
as a base The product 1-(n-butyl)-3-(3,5-dichiorophenyl)-4-
(chloromethyloxycarbonyl)-4,5-dihydro-1,2,4-tnazin-6-one was isolated In

51% yleld
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Preparation of 1-{ n-butyl}-3-(3,5-dichlorophenyl)-4-
(iodomethvloxycarbonvi}-4 5-dihydro-1,2,4-tnazin-6-one (Compound 16)
1-(n-Butyl)-3-(3,5-dichloraphenyl)-4-(chloromethyloxycarbonyl)-4,5-
dihydro-1,2,4-inazin-6-one was treated with sodium iodide in acetone as
descnbed in Folkmann, M, Lund, F J Synthesis 1990, 1159 to give 1-(n-
butyl)-3-(3,5-dichlorophenyl)-4-(iodomethyloxycarbonyi)-4,5-dihydro-1,2,4-
triazin-6-one

Method H
Preparation of 1-Butyl-3-(3.4-dichlorophenvl}-4,5-dihydro-1,2,.4-tnazin-6-

thione {Compound 17)
To a solution of 1 31 grams of 1-butyl-3-(3,4-dichlorophenyl)-4,5-dihydro-

1,2,4-tnazin-6-one (4 4 mmol) In 12 mL of tolusne was added 0 37 gram
of phosphorus pentasuifide (8 3 mmol) The reacton was heated to 95°C
for seven hours After cooling 14 grams of flash grade silica gel was
added The reaction was filtered through Celite and concentrated under
reduced pressure The ol was chromatographed with 22% ethyl
acetate/hexanes and 095 grams of 1-butyl-3-(3,4-dichlorophenyi)-4,5-
cihydro-1,2,4-tnazin-6-thione was isolated

Method |
Preparation of 1-(2,2.2-Tnfluoroethvl}-3-(3,5-dichiorophenyi)-5-methoxy-

4 5-dihydro-1.2.4-tnazin-6-one (Compound 18)
To a solution of 1-(2,2,2-tnfluoroethyi)-3-{3,5-dichiorophenyi)-1,2,4-tnazin-
6-one (70 mg, 021 mmol) dissolved in 3 mL of a 11 mixiure of ethyl
acetate and methanol was added a small scoopula of neutral alurmina
After stirnng for 20 minutes, the mixture was fiitered through a small piug
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of glass wool and concentrated The product (80 mg) was afforded In
96% punty and 100% yield

Preparation of 1-(2,2 2-triflucroethyl}-3-(4-chlorophenvl)-5-oropyithio-4 5-

dihydro-1 2,4-tnazin-6-one {Compound 19)
A solution of 1-(2,2 2-tnfluoroethyl)-3-(4-chiorophenyl)-1,2,4-tnazin-6-one
(0 40 g, 1 4 mmol), prepared in a similar manner to Compound 7 in 5 mL
of ethyl acetate was treated with excess propanethiol at room
temperature The reaction mixture was stirred for 1 hour, then more ethyl
acetate was added The reacton mixture was washed with aqueous
potassium carbonate (iwice), water and brine, drnied over magnesium
sulfate, filtered and stnpped The resuitant solld was recrystallized from
methylene chlonde/hexane to give 028 g of pale yellow crystals (55%
yield), mp 99-100°C

Preparaton of 1-(2,2,.2-Trfluorethyl}-3-{4-chlorophenyl)-5-(2- none)-

4 5-dihvdro-1,2 4-tnazin-6-one {Compound 20
A solution of 0 63 grams of 1-(2,2,2-tnfluorethyl)-3-(4-chiorophenyl)-1,2,4-
tnazin-6-one (19 mmol) n 20 mL of acetone and 15 ml of pH 10
phosphate buffer was stirred for eight days at room temperature The
reaction was diluted with 50 mL of water and 125 ml. of ethyl acetate
The organic phase was separated, dned, and concenirated under
reduced pressure The crude was trturated with 50 ml of ethyl acetate
and the insolubles were discarded The matenal was chromatographed
with 50-100% ethyl acetate/hexanes to gwve 017g of 1-(2,2,2-
trifluorethyi)-3-(4-chlorophenyl)-5-(2-propanone)-4,5-dihydro-1,2,4-tnazin-
6-one
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Methed J

Preparation of 1-(2,2,2-Trifluorethy]}-3-(3,5-dichlorophenyl)-1,2 4-tnazin-
5 6-dione (Compound 21

To an ice-cooled solution of ethyl 3,5-dichlorobenzimidate hydrochlonde
(2 46 g, 9 65 mmol) dissolved in 100 mL ethanol was added an aqueous
solution of tnfluoroethylhydrazine (70 wt%, 9 656 mmol) The reaction was
stired 4 h at room temperature, and then quenched with saturated
sodium bicarbonate solution and diluted with ethyl acetate The organic
layer was dried over magnesium sulfate, filtered and concentrated in
vacuo to afford 2 7 g of the amidrazone as a light brown oil which 1s 58%
pure To a solution of the amidrazone 1n 10 mL of toluene was added
tnethylamine (29 mL, 20 8 mmol) The reaction was cooled to 0 °C and
oxalyl chlonde (09 mL, 10 4 mmol) was added over 10 min After the
reachion stirred for 30 min at 0 °C, it was quenched with water and diluted
with ethyl acetate The organic layer was washed with bnne, dried over
magnesium sulfate, filtered, and concentrated in vacuo The crude
reaction mixture was subjected to flash column chromatography (10%
sthyl acetate/hexanes - 100% sthyl acetate) to afford the diketone (250
mg, 8% yield) in 74% punty

Methed K.
Preparation of 1-Butvl-3-methyi-5-(4-methyiphenvl)-4,5-dihydro-1,2 4-

tnazin-6-one {Co nd 22
4-Methylphenylmagnesium bromide {1 64 mL, 1 0 M in ether) was added
all at once via syringe to a well-stired sofution of 1-n-butyl-3-methyl-1,2,4-
tnazin-6-one (178 mg, 1 06 mmol) in ether (9 85 mL) under Nz at room
temperature After sbrnng the resuthng mixture overnight, saturated
aqueous NH.CI (10 mL) and ethyl acetate (10 mL) were added, the
organic phase was separated, and the aqueous layer was axiracted once
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more with ethyl acetate The combined organic layers were dned over
NazSO4 and evaporated to dryness The crude product was purified by
flash chromatography on siica gel (5 g, 4 1 hexanes ethyl acetate) to
afford Compound 22 as a tan solid (236 mg, 86 % yield)

Miscellapeous
9 10-Dichloro-2-butyl-1 2 4-tnazino[3,4-alisoindol-3(4H)-one

(Compound 23)
Compound 23 was prepared in 5 steps from 4,5-dichlorophthalimide as

shown In the scheme below

9
o
mm —_— mnn —_— N\)Loun' —_—

Intermediate B

e el

Intermediate C Intermedhate D

A mixture of 6 g of 4,5-dichiorophthalimide and 13 8 g of zinc dust in 200
mL of acetic acid was refluxed for 6 hours It was cooled to 70°C, then
fitered through Celite and sinpped Methylene chionde and saturated
aqueous sodium bicarbonate soiution were added, and the mixture was
strred overnight The solids were filtered and dned in a vacuum oven
This product (intermediate A) was used without further punfication

To 1 03 g of intermediate A (5 1 mmol) in 5 ml of DMF was added 021 g
of sodium hydnde (60%, 5 256 mmol) The reaction mixture was strred 0 5
hour, then 092 g of ethyl bromoacetate (525 mmol) was added The
reaction mixture was stirred overnight, then it was dliuted with water and
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extracted with ethyl acetate The phases were separated, the organic
phase was washed with water and brine and dried over magnesium
sulfate, then stnpped Column chromatography gave 042 g of
intermediate B

intermediate B (0 69 g, 2 4 mmol} and 0 13 g (2 9 mmol) of phosphorus
pantasulfide were heated to S0°C in toluene The product was cooled and
fitered through siica gel to gve 06 g of product which was 5 1
intermediate C to intermediate B This matenal was used without further
punfication

Intermediate C (06 g, 2 mmol) and 0 13 g of hydrazine hydrate (2 6
mmol) in 5 mL of ethanol were refluxed to give intermediate D This
matenal could be punfied by chromatography

Intermediate D (0 07 g, 03 mmol) was deprotonated with 002 g of
sodium hydnde (60%, 0 § mmol) in DMF After 15 minutes, n-butyl 1odide
was added, and the reaction was stirred overnight The reaction mixture
was diluted with water and extracted with ethyl acetate The phases were
separated, the organic phase was washed with water and brine and dned
over magnesium sulfate, then stnpped Chromatography gave 002 g of
Compound 23
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2-Pentyl-7-{4-chlorophenyi)-pyridazino[6,1-cl[1.2. 4ltrlazin-3{4H)one
(Compound 24)

Y [ 0
N N
ci cl
Intermediate E Compound 24

2-H-7-(4-chlorophenyl)-pyridazino[6, 1-c][1,2,4]tnazin-3(4H)one
(Intermediate E) was prepared from 6-(4-chlorophenyl)-pyndazin-3-one
(for synthesis, see Steck et al, / Amer Chem Soc (1953), 75, 1117, or
Coates, W J, McKillop, A Synihesis, (1993), 334-342, or Tisler, M,
Stanovnik, B In "Comprehensive Haterocyclic Chemistry”, Katritsky and
Rees, ed , Volume 3, Part 2B, Pergamon Press, 1984, p1) In three steps
by a similar sequence to the one used to convert Intermediate A into
Intermediate D in the example above

To a solution of Intermediate E (130 mg, 0 50 mmol) in 5 mL DMF was
added potassium carbonate (80 mg, 0 60 mmol) and iodopentane (0 08
mL, 0 60 mmol} The midure was stirred at room temperature for 45 min
and then at 65°C for 15 h After stimng at room temperature ovemight,
the reachon was quenched with water and diluted with ethyl acetate The
aqueous layer was extracted with ethyl acetate (3 x 5 mL), and the
combined organic extracts were dried over magnesium suifate, filtered,
and concentrated :n vacuo The crude matenal was subjected to flash
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column chromatography twice (20% ethyl acetate/hexanes) to afford the
product (120 mg, 75%) as an orange solid

1-n-Butyl-3-{2-hydroxyphenyl)-4 5-dihydro-1 2,4-tnazin-6-one

{Compound 83)
To a solution of Compound 195 (1 53 ¢, 5 86 mmol), prepared by the
reactons descnbed for Method B, dissolved in 10 ml DMF, was added
ethanethiol, sodium salt (1 97 g, 23 5 mmol) as a free-flowing solid The
resulting mixture was heated at 100 °C for 4 5 h After it was allowed to
stir overnight, the reachon was quenched with water and diluted with ethyl
acetate The aqueous layer was extracted with ethyl acetate (3 x 5 ml)
The combined organic layers were dned over magnesium sulfate, filtered
and concentrated in vacuo After flash column chromatography (20-50%
ethyl acetate/hexanes), Compound 83 was afforded (0 79g, 54% yield) as
a brown solid

3-n-Butyl-34-9-0xa-3, 10a-dlaza-phenanthrene-2, 10-dione
(Compound 25)

(\/

N* NTO N NTO

v K
OH 0 (@)
Compound 83 Compound 25 -

To a solution of Compound 83 (0 21 g, 0 85 mmol) dissolved in 5 mL
dichloromethane, was added triethylamine (0 13 mL, 0 94 mmol) The
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solution was cooled to 0°C in an ice bath, and tnphosgene (028 g, 0 94
mmol) was added After 15 mun, the cooling bath was removed After the
reaction strred for 45 minutes at room temperature, the reaction was
complete by TLC The reachon was quenched with saturated sodium
bicarbonate soluhon The orgamc layer was washed with brine, dned over
magnesium sulfate, filtered and concentrated i vacuo Flash column
chromatography (15-20% ethyl acetate/hexanes) afforded 90 mg (39%
yield) of Compound 25 as a yellow ol

By similar methods the following compounds were prepared as shown In
Table 1

Table 1_4.5-Dihvdro-1,2 4-tnazin-6-one
RI
,ﬁIz
H”‘LI:I R
R*
¥ R R R Z)]
26 2,2,2- 4-chlorophenyl hydrogen methoxy | O
trifluoroethyl
27 methyl 4-chiorophenyl hydrogen hydrogen| O
28 phenyl 4-chlorophenyl hydrogen rogen| O
29 phenyl 4-chiorophenyl hydrogen hydrogen| O
30 benzyi 4~-chiorophenyl hydrogen hydrogen| O |
<)) methyl phenyl hydrogen hydrogen| O
32 | hydrogen phenyl hydrogen ___|hvdrogen| O |
33 2,2,2- phenyl hydrogen hydrogen| O
trfiuoroethyl
34 2,2,2- phenyl methyl hydrogTI e)
tnfluoroethyi
35 2,22 4-methoxyphenyl hydrogen hydrogen| O
trifluoroethyl
36 n-butyl 4-methoxyphenyll  hydrogen hydrogen| O
{37 2,2,2- 3-chlorophenyl hydrogen rhydrogen (o)
_rifluoroethyl
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38 n-butyl 4-methoxyphenyl| hydrogen methyl [O

39 2,2,2- 4-methoxyphenyl| hydrogen methoxy [ O
trifluoroethyi

40 2,2,2- 4-chlorophenyl acetyl hydrogen| O
tnfluoroethyl

41 2,2,2- 4-methyiphenyl hydrogen hydrogen| O
tnfluoroethyl

42 2,2.2- 4-chiorophenyl | methanesulfonyl |hydrogen|O
tnfluoroethy!

43 2,2,2- 3,5 hydrogen Ihydrogenh 0
trifiuoroethyi dichlorophenyl

44 2,2,2- benzyl hydrogen Whydrogen o)
tnfluoroethyi |

45 2,2,2- cyclohexyl hydrogen hydrogen| O
tnfluoroethyl

46 2,2,2- 3-methoxyphenyl hydrogen hydrogen{ O
trnfluoroethyl

47 2,2.2- 3,5-dichloro-4- hydrogen hydrogenr 0
tnfluoroethyl methyiphenyl |

48 2-butyl cycichexyl hydrogen hydrogen| O

49 n-pentyl 3,5-dichloro-4- hydrogen hydrogen| O

methyiphenyl I

50 n-butyl 4-chlorophenyl hydrogen hydrogen| O

51 2,2,2- 4-trifluoromethyl hydrogen hydrogen| O
tnfiuoroethyl phenyl |

52 2,2,2- 2-pyndyl hydrogen hydrogen| O
trifluoroethyl

53 2,2,2- 2-pyridyl hydrogen thdroxy 0]
tnfiuoroethyl

54 n-pentyl 4-chlorophenyl hydrogen hydrogen| O

55 n-hexyl 4-chlorophenyl hydrogen hydrogen| O

56 n-octyl 4-chiorophenyl hydrogen 0

57 n-decy! 4-chlorophenyl hydrogen o] ]

58 | 3-methyipheny! | 4-chiorophenyl hydrogen

59 2-pyridyl 4-chlorophenyl hydrogen

60 | cyanomethyl | 4-chlorophenyl hydrogen

61| trimethylsilyl | 4-chlorophenyl hydrogen

methyl

62 2-(5-chioro 4-chlorophenyl hydrogen

thiophene)-
- methyl
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63 2-(5-chloro 4-chlorophenyl 2-(5-chioro hydrogeni O
thiophene)- throphene)-methyi
methyl
64 hydrogen _ |3,5-dichiorpheny! hydrogen hydrogen) O
65 | 2-chioroallyl [3,5-dichlorphenyl hydrogen hydrogen| O
66 | 3-chioroallyl™ |3,5-dichiorphenyl| _3-chloroallyi™ _ |hydrogen] O
67 | 3-chioroally™ |3,5-dichlorphenyl hydrogen hydrogen| O
68 n-butyi 5-(2-methyl-4- hydrogen hydrogen) O
tnfluoro
methylthia-le) .
69 n-butyl 3,4.d|ﬂuc;ropneny hydrogen 1hydrogen| (o)
70 2,2,2- 2,5- hydrogen hydrogen} O
tnfluoroethyl | dichlorophenyi
71 2,2,2- 3,5- methoxycarbonyl |hydrogen| O
tnfluoroethyl | dichlorophenyl
72 2,2.2- 3,5 acetyl hydrogen| O
tnfiuoroethyl | dichlorophenyl 1
73 2,2,2- 2,4- hydrogen hydrogen|{ O I
trifluorosthyl dichlorophenyl
74 n-butyl 2,5- hydrogen hydrogen Ol
dichlorophenyl
75 n-butyl methyl hydrogen 4-methyl| O
pheny!
78 n-butyi methyl hydrogen 2-methyl{ O
phenyl
77 n-butyl methy! hydrogen 3-methyl | O
phenyl
78 n-butyt methyl hydrogen 3amino | O
phenyl
79 n-huty! methy! hydrogen 4- 0
methoxy I
phenyl
80 n-butyt methyl hydrogen 3- o
methoxy
phenyl
81 n-butyl methyl hydrogen 4-chloro | O
phenyl
82 n-butyl methyl hydrogen 246- |O
tnmethyi
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83 n-butyl 2-hydroxyphenyl hydrogen hydrogen| O
84 2,2,2- 3-fluorophenyi hydrogen hydrogen| O

trnifluoroethyl
85 n-butyl 3.4 methyloxalate |hydrogen| O
dichlorophenyl
86 [cyclopropylmethyl 3-triflucromethyl hydrogen ;lhydrogen 0]
phenyl
87 propargyl 3-tnfluoromethyl propargy! hydrogen| O
_phenyi
88 propargyl 3-tnfluoromethyl hydrogen hydrogen| O
phenyl
89 2,2,2- 3-trfluoromethyl propargyi hydrogen| O
tnfluoroethyl phenyl
90 2,2,2- 3,5-(bis)trifluoro hydrogen hydrogen| O
tnfluoroethyl methyl phenyl
o1 2,2,2- 3-tnfluoro alleny! hydrogen| O
tnfluoroethyl methyl phenyl
92 n-butyl methy! hydrogen phenyl {O
93 n-butyl methyi hydrogen 4-fluoro {O
phenyl
94 n-butyl methyl hydrogen 3-methyi-| O
4-fluoro
phenyl
95 n-butyl methyl hydrogen 4-t-butyl | O
pheny!
96 2,2,2- 2-fluocrophenyl hydrogen hydrogen| O
trifluoroethyl
97 2,2,2- 2-chlorophenyi hydrogen hydrogen| O
trifluoroethyl
o8 2,2,2- 3.4 hydrogen 1hydrogen O
trifluoroethyl difiuorophenyl
99 22.2- 3,4- hydrogen hydrogen| O
tnfluoroethyl dichlorophenyl
100 ethyl 3,4 hydrogen hydrogen| O
dichlorophenyl
101 n-butyi 3,4 hydrogen hydrogen| O
dichiorophenyl
102| ethoxycarbonyl 3,4 hydrogen hydrogen| O
methyl dichlorophenyi
103 benzyl 34 hydrogen hydrogen| O
- dichlorophenyl L
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104 n-butyl 3,5- hydrogen hydroen‘ o)
dichiorophenyl!
105 2,2,2- 2-methylpheny! hydrogen hydroxy | O
triftuorcethyl
106 n-butyl 3-chloro-4- hydrogen hydrogen| O
fluorophenyl [
107 propyl 3-5- hydrogen hydrogen| O
dichlorophenyl
108| 2-sthoxyethyl 3-5- hydrogen hydrogen| O
dichlorophenyl
109ic ,clopropylmethy? 3-5- hydrogen hydrogen| O
dichlorophenyl
110 n-butyi 3-chlorophenyl hydrogen hydrogen] O
111 phenyi 3-chioropheny! hydrogen hydrogen! O
112] 3-methyiphenyl | 3-chlorophenyl hydrogen hydrogen} O
113 2,2,2- 3,5- vinyloxycarbonyl 'hydrogen|O
trifluorosthyl | dichiorophenyt
114 n-butyi 3-methoxyphenvi hydrogen hydrogen| O
115 n-butyl 3-trifluoromethyl hydrogen hydrogen{ O
phenyl
116 n-butyl 4-ethoxyphenyi hydrogen hydrogen| O |
117 n-butyl 4-tnfluoromethyl hydrogen hydrogen! (o)
_ phenyl H
118 n-butyl 3,5~ acetoxymethoxy |hydrogen| O
dichiorophenyl carbonyl
119 n-buty! 2-naphthy! hydrogen {hydrogen{ O
120 n-butyl 3,5-dibromo-4- hydrogen hydrogen{ O
methoxyphenyl
121 n-butyi 3,5-dichloro-4- hydrogen jhydrogen; O
pyndyl
122 methyl 4-tnfluoromethyl hydrogen lhydrogenw 0
phenyl
123 2,2,2- 3,5- methyloxalate |hydrogen| O
tnfluoroethyl | dichlorophenvi
124]  hydrogen 2-naphthyl hydrogen jhydrogen| O
125| ethoxycarbonyl 3.4 hydrogen hydrogen| O
methyl difluorophenvyi
126 222- 3,5 2-chloroethyl |hydrogen| O
tnfluoroethyl | dichlorophenyl
127 n-butyl 3,5- vinyloxycarbonyl |hydrogeni O
L dichlorophenyl L
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128 aliyl 3,5- hydrogen hydrogen| O
dichlorophenyl
129 n-butyi 3,5- (methylthio)  [hydrogen| O
dichlorophenyl carbonyl
130 n-butyl 3,5- methoxycarbonyl |hydrogen| O
dichlorophenyl
131 n-butyl 3,5- propargyl hydrogen| O
dichlorophenyl
132 n-butyl 3,5- allyloxycarbonyl (hydrogen| O
dichlorophenyl
133 n-butyt 3,5~ propargyloxy [|hydrogen| O
dichloropheny! carbonyl
134 2,2,2- 3,5- 2-propenyloxy |hydrogen] O
tnfluoroethyl | dichiorophenyl carbonyl
135 n-butyl 3,5- 2-propenyloxy hydrogenw O
dichlorophenyl carbonyi
136 n-butyl 3,2- vinyloxycarbonyl hydrogen| O
dichlorophenyl
137 2,2,2- 3,5- acryloyl hydrogen| O
tnfluorosthyl | dichlorophenyl
138 n-butyl 3,5- acryloyi hydrogen| O
dichlorophenyl
139 benzyl 3,4- hydrogen hydrogen]| O
difluorophenyl
140 2,2,2- 2-furyl hydrogen hydrogen| O
tnfluoroethyl
141 2,2,2- 3-quinohne hydrogen hydrogen} O
trifiuoroethyi
142 222- 4-(4-nitrophenyl)- hydrogen hydrogen| O
trifiuoroethyl phenyl
143 2,2,2- 2-naphthyl hydrogen hydrogen] O
tnfluoroethyi
144 2,2,.2- 4-(4-1,2,3- hydrogen hydrogen| O
tnfluoroethyl thiadiazole)
pheny!
145 22,2- 4-propoxyphenyl hydrogen hydrogen] O
tnfluoroethyl
148 2,.2,2- 4-phenyiphenyl hydrogen hydrogen| O
tnfluoroethyl
147 2,2,.2- 4-methyl hydrogen Jhydrogen o
tnfluoroethyl thiophenyl —
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148 n-propyl =-cl_-fluomphenyl nhydrogen JTh_ydro ant O
149 2,2,2- 4-fluorophenyl hydrogen hydrogen| O

influoroethyl
150 2,2,2- 4-ethylphenyl hydrogen hydrogen| O
tnfluoroethyl
151 n-propyl 4-propoxyphenyl hydrogen hydrogen} O
152 hydrogen 4-propoxyphenyl hydrogen hydrogen| O
163 2,2,2- 3-tnfluoro hydrogen hydrogen! O
influoroethyl methyl phenyl
154 2,2,2- 3-methyiphenyl hydrogen hydrogen| O
tnfluoroethyl
155 2,2,2- 4-butyloxyphenyl hydrogen hydrogen| O
tnfluoroethyil 1
156 methyl 4-phenoxyphenyil hydrogen hydrogen| O
167 2,2,2- 4-nitro-3- hydrogen hydrogen| O
tnfluoroethyl methyiphenyl
158 2,2,2- 3,5-dibromo-4- hydrogen hydrogenw O
tnfluoroethyl | methoxyphenyl
159 2,2,2- 3,5-dichloro-4- hydrogen hydrogen 01
trfluoroethyl pyridyi
160] 2-cyanoethyl |4-butyloxyphenyl hydrogen hydrogen| O
161| 4-chlorophenyl | 4-ethoxyphenyl hydrogen rogen| O
162 n-butyl 2-benzo hydrogen hydrogen{ O
thiophene
163 2,2,2- 2-benzo hydrogen hydrogen| O
trifluoroethyl thiophens
164 n-propvl 3,5-dichlorphenyl hydrogen hydrogen| O
165| ethoxycarbonyl | 3-methylphenyl hydrogen |hvdrogen| O
methyl {
166| 2-cyanoethyl 4-(4-m:ophenyl) hydrogen hydrogen| O
phenvi
167 2,2,2- 3-nitrophenyl hydrogen hydrogen| O
triftuoroethyl
168 n-butyl 3,4- propargyl thydrogen{ O
dichlorophenyl
169 2,2,2- 3,5- propar~yi hydrogen|{ O
tnfluoroethyl | dichlorophenyl
170 n-butyl 3,4- 2-propen ‘oxy [hydrogen| O
dichlorophenyl carbonyl
171 n-butyl 3.4 propargyloxy hydrogen' (o]
dichlorophenyl carbonyl J
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172 n-butyl 3,4- allyloxycarbonyl Eydrogen-a-
dichlorophenyi
173 n-butyl 3,4- phenoxycarbonyl (hydrogen| O
dichlorophenyl
174 hydrogen 3,4- hydrogen hydrogen| O
dichloropheny!
175 n-butyl 3-cyanopheny! hydrogen hydrogen| O
176 222- 3-cyanophenyl hydrogen hydrogen| O
trifluoroethyl
177 n-butyl 3,4- 1-crotonyl hydrogen| O
dichlorophenyl
178 n-butyl 3,4- phenoxythio  [hydrogen|O
dichloropheny! carbonyl
179 n-butyl 3,4- 2-chloroethyloxy jhydrogen|O
dichlorophenyl carbonyl
180 n-butyl 3,4- 2-pentynyl hydrogen| O
dichlorophenyl
181 n-butyl 3.4 cyclopropyicarbonyijhydrogen] O
dichiorophenyl
182 n-butyl 3,4- benzyi hydrogen| O
dichlorophenyl
183 n-butyl 3.4- butynyl hydrogen| O
dichlorophenyl
184 benzyl 3-nitrophenyl hydrogen hydrogen| O
185 benzyl 2-pyndyt hydrogen hydrogen| O
1861 3-methyiphenyl | 4-phenyiphenyl hydrogen hydrogen} O
187| 3-methyiphenyl 4- hydrogen hydrogen| O
methyithiophenyl
188} 3-methylpheny! | 6-(2,2,2-trifluoro hydrogen hydrogen| O
ethoxy)-3-pyridyi
189| 2-phenethyi 4-ethyiphenyi hydrogen hydrogen| O
180 benzyl 4-(2,6-dichloro hydrogen hydrogen| O
pyndine)
191 n-butyl 3,4- allyithiothio hydrogen| O
dichlorophenyl carbonyl
192 n-butyi 3,4 propargylthio  Jhydrogen{ O
dichlorophenyl thiocarbonyl
193 2,2,2- 3,5- phenoxycarbonyl Ihydrogsn 0
trfluoroethyi dichiorophenvi
194 n-butyl 3,5- phenoxycarbonyi lhydrogen 0
dichloropheny!
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lﬁs n-butyl 2-methoxyphenyli hydrogen - hydrogen| O
196]| 3-chloropropyl 3,4- hydrogen hydrogen| O
dichlorophenyl
197 n-pentyl 3,4- hydrogen hydrogen| O
dichlorophenyi
198| ethoxycarbonyl | 3-chiorophenyl hydrogen hydrogen| O
199 n-butyl 3,4- 4-methoxybenzyl |hydrogen| O
dichlorophenyl
200 n-butyl 3,4- 3,4-dimethoxy {hydrogen| O
dichlorophenyl benzyl
201 n-buty! 3.4- cycliobutyimethyl |hydrogen| O
dichlorophenyl
202 n-butyl 3.4- hydrogen vinyl (O
dichlorophenyl
203 n-butyl 3,4- hydrogen 1-meathyl | O
dichlorophenyl ethene
204} 4-chiorophenyl n-butyl hydrogen hydrogen| O
205 2,2,2- phenethyl hydrogen hydrogen| O
tnfluorosthyl
206 n-butyl 4-(4-carboethy hydrogen hydrogen| O
oxyphenylpheny
207 n-butyl 3-bromo-4- hydrogen hydrogen| O
fluorophenyl
208 2,2,2- 3-bromo-4- hydrogen hydrogen| O
trifluoroethyl fluorophenyl
209| 2-pentynyl 3,4 2-pentynyl hydrogen| O
dichlorophenyl
2101 2-pentynyl 3.4 hydrogen hydrogen| O
dichiorophenyl
211 n-butyl 3-bromophenyl hydrogen hydrogen| O
212 222- 3-bromophenyl hydrogen hydrogen| O
tnfluoroethyi
213 n-butyl 2- hydrogen hydrogen| O
benzyloxyphenyi
1214 2,2,2- 3,5- ethoxycarbonyl |methoxy|O
tnfluoroethyl | dichlorophenyl
215 propargyl 3.4 hydrogen hydrogen| O
dichiorophenyl
216 propargyl 3,4- propargyl Ihydrogen o)
e dichloropheny! _I__
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217 propargyl 3-bromo-4- propargyl hydrogen| O
fluorophenyl
218 propargyl 3-bromo-4- hydrogen hydrogen| O
fluoropheny!
219 cyclopropyimethyll 3-bromo-4- | cyclopropylmethyl |hydrogen| O
fluorophenyl
220 cyclopropyimethyl|  3-bromo-4- nhydrogen hydrogen| O
fluorophenyl
221 n-butyl 3-fluorophenyl hydrogen hydrogen{ O
222 cyclopropylmethyl 3-fluorophenyl | cyclopropylmethyl |hydrogenj O
223 eyclopropylmethyk 3-flucrophenyl hydrogen hydrogen| O
224 cyclopropyimethyl] 3-bromophenyl | cyclopropyimethyl thydrogen{ O
225 propargyl 3-fluorophenyl hydrogen hydrogen| O
226 propargyl 3-bromophenyi propargyl hydrogen{ O
227 propargyl 3-bromophenyl hydrogen hydrogen| O
293 2,2,2- 3-chloro-4- hydrogen hydrogen| O
trifluoroethyl methylpheny!
294 n-butyl 3-chioro-4- hydrogen hydrogen| O
methylphenyi
295 n-butyt 3,5- hydrogen hydrogen| O
dimethylphenyl
296 2,2,2- 3,5- hydrogen hydrogen| O
tnﬂuoroethyl dimethylphenyl -

Lﬁ'?rs/'tr::m.‘s Isomers

®) Ethoxy also present

61

44



WO 02/067675

PCT/USO1/50363

T

Compound 228

Compound 228

N R
-C.H}cn;- ;me

Compound 230

Compousd 231 Compound 232
Table 2 1.2 4-Tnazin-6-ones
R‘I
1
N'N IZ
°’|LN R°
# R! R R’ Z1
233 { 2,2.2-trifluoroethyl 4-chlorophenyl hydrogen |O
234 n-pentyl 4-chlorophenyl hydrogen [O
235 ethyl 4-chiorophenyi hydrogen [O
236 allyl 4-chlorophenyl hydrogen |O
237 2-pentynyl 4-chlorophenyl methyi 0
238 methyl 4-chlorophenyl hydrogen |O
238 | 2.2,2-tnfluoroethyl 4-chlorophenyl methyl 0
240 benzyl 4-chiorophenyl hydrogen | O
241 t-butyl 4-chlorophenyl hydrogen (O
242 methyl phenyl hydrogen_| O
243 hydrogen phenyl hydrogen | O
244 n-butyl 4-methoxyphenyl hydrogen |O
245 | 22 2-triflucroethy! 3-chloropheny!l hydrogen | O
246 | 2,2,2-tntluoroethyl 3-chlorophenyl hydrogen | S
247 | 2,2,2-tnfluoroethyi 4-methyiphanyl hydrogen 10O
248 | 22 2-triflucroethyl 3,5-dichlorophenyl hydrogen | O
249 | 22.2-trifluorosthyl benzyl hydrogen | O
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250 ethoxycarbonyl 4-chiorophenyl hydrogen |O
methyl
251 | 2,2,2-trifluorcethyl cyclohexyl hydrogen [ O
252 | 2.2.2-trfluoroethyl 3-methoxyphenyl hydrogen |O
253 | 2,2,2-tnfluoroethyl 3,5-dichloro-4- hydrogen |O
methylpheny!
254 2-pentyl 4-chlorophenyi hydrogen | O
255 2-butyl cyclohexyl hydrogen | O
256 cyclohexyi 4-chlorophenyl hydrogen [O
257 n-pentyl 3,5-dichloro-4- hydrogen |O
methviphenyl
258 n-butyl 4-chlorophenyl hydrogen (O
259 n-octyl 4-chlorophenyl hydrogen |O
260 n-decyl 4-chlorophenyl hydrogen | O
261 2-pyndyl 4-chlorophenyi hydrogen |O
262 n-hexyl 4-chlorophenyl hydrogen |O
263 | 2,2,2-influoroethyl 2-fluorophenyl hydrogen | O
264 cyanomethyl 4-chlorophenyl hydrogen | O
265 | tnmethyisilylmethy! 4-chlorophenyl hydrogen |O
266 2-(5-chloro 4-chlorophenyl hydrogen 1O
thiophene)-methyl
267 | 2,2 2-trifluoroethyl 2-chlorophenyl hydrogen | O
268 n-butyl 5-(2-methyl-4- hydrogen |O
trifluoromethyithiazole)
269 n-butyl 2,5-dichlorophenyl hydrogen | O
270 n-butyl 3,4-cichlorophenyl hydrogen | O
271 n-butyl 3,5-dichlorophenyl hydrogen | O
272 | cyclopropyimethyl 3,4-dichloropheny! hydrogen | O
273" n-butyl 4-methylphenyl hydrogen {O
274 4-chlorophenyl 4-ethoxyphenyl hydrogen | O
275 ethoxycarbonyl 3-methylphenyl hydrogen O
methyl
276 2-cyanoethyl 4-(4-nitrophenyl)phenyl hydrogen |O
277 n-butyl 3-chlorophenyl hydrogen (O
278 3-methyiphenyl 3-chiorophenyl hydrogen | O
279 4-chlorophenyi 4-(4- hydrogen |O
hexyloxyphenoxy)phenyl
280 n-propyi 4-butyloxyphenyl hydrogen | O
281 | 2,2 2-tnfluoroethyl 4-propoxyphenyl hydrogen {O
282 methy! 4-phenoxyphenyl hydrogen |O
283 n-butyl 2-methoxyphenyl hydrogen | O
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284 n-butyl methyl 4- O
methylpheny!

285 n-buty! methyl 3 0
methyipheny|

286 n-butyl methyl 4-methoxy | O

phenyl
287 n-buty! 2-hydroxyphenyl hyarogen |O
288 n-butyl 3,5- hycrogen |O
bistnfluoromethylphenyl

289 n-butyl 3-bromo-4-fluorophenyl | hyc gen |O

290 | 22.2-tnfluoroethyl | 3-bromo-4-fluorophenyl | hyc -gen O

its

“Compound 273 was prepared and tested as a 11 mixt 2 with

unoxidized (dihydro) form

The diketone, compound 291 was obtatned as a side product from an
attempted preparation of 6-(2-methylphenyl)-1-(2,2,2-tnfluocroethyi)-4,5-
dihydro-1,2,4-tnazn-6-one

<
O

Comgound 291

Compound 292 was also prepared by Method G as previously descnbed

C.D;(Nr
e

CF3

4

Compound 292
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Table 3 Spectral Characterization for Compounds 1-292

HPLC/MS

NMR DATA (300 MHZ)

(DMSO-d6) 4 01 (s, 2H), 4 47 (q, 2H), 7 54 (t, 1H), 7 75 (m, 1H), 7 84 (br s, 1H), 7 93 (d, 1H)

2 (CDClz) 095 (t, 3H), 1 37 (hextet, 2H), 1 69 (pentet, 2H), 3 73 (i, 2H), 4 04 (d, 2H), 5 09 (br s,
1H), 7 30 (dd, 1H), 7 45 (d, 1H), 7 50 (d, 1H)
3 |98%,
324(M+H)
(CDCls) 4 15 (d, 2H), 4 39 (q, 2H), 5 0 (bs, 1H), 7 41 (d, 2H), 7 60 (d, 2H)
(DMSO-d6) 3 87 (s, 2H), 7 53 (d, 2H), 7 66 (d, 2H), 10 50 (s, 1H)
% (CDCls) 158 (s, 9H), 3 97 (d, 2H), 4 9 (bs, 1H), 7 38 (d, 2H), 7 60 (d, 2H)
I7 (CDClg) 4 77 (q, 2H), 7 48 (m, 3H), 8 14 (m, 2H), 8 56 (s, 1H)
B (CDCl3) 1 14 (t, 3H), 2 22 (dq, 2H), 4 89 (i, 2H), 7 45 (d, 2H), 8 13 (d, 2H), B 48 (s, 1H ‘
0 (CDCI3) 030 (m, 2H), 0 44 (m, 2H), 1 18 (m, 1H), 3 55 (d, 2H), 3 98 (d, 2H), 5 60 (br s, 1H),
7 40 (d, 1H), 7 47 (dd, 1H), 7 73 (d, 1H)
10 (CDCls) 4 46 (s, 2H), 4 48 (q, 2H),4 55 (d, 2H), 5 12 (d, 1H), 5 20 (d, 1H), 5 85 (m, 1H), 7 4
(m, 3H
11 (CDCls) 123 (s, 9H), 1 63 (s, 9H), 4 38 (s, 2H), 7 50 (m, 3H)
12 (CDCls) 096 (t, 3H), 136 (m, 2H), 172 (m, 2H), 258 (s, 3H), 3 86 (1, 2H), 4 94 (s, 2H), 7 3
(dd, 1H), 7 47 (d, 1H), 7 73 (d, 1H)
13 (CDCl) 095 (t, 3H), 135 (m, 2H), 168 (m, 2H), 378 (1, 2H), 4 08 (s, 2H), 5 63 (d, 1H), 7 33
dd, 1H), 7 56 (m, 6H), 7 82 (d, 2H)
14 CDCI,;) 388 (s, 3H), 4 35 (s, 2H), 4 45 (br q, 2H), 7 45 (m, 3H)
15 (CDCla) 096 (t, 3H), 136 (m, 2H), 1 71 (m, 2H), 384 (t, 2H), 4 39 (s, 2H), 5 64 (s, 2H), 7 42 (1,
1H), 7 47 (d, 2H)

ST
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16 $CDCI3)) 096 (t, 3H), 136 (m, 2I1 o (m R 383 (t, 2H), 4 37 (s, 2H), 5 84 (s, 2H), 7 44
m, 3H
17 (CDCl3) 099 (t, 3H), 1 42 (m, 2H), 1 86 (m, 2H), 4 31 (t, 2H), 4 46 (d, 2H), 5 00 (br s, 1H), 7 52
(s, 2H), 7 80 (s, 1H)
18 §CDCI;) 345 (s, 3H), 4 39 (m, 1H), 4 57 (m, 1H), 5 10 (d, 1H), 6 56 (br, 1H), 7 47 (t, 1H), 7 61
d, 2H) _
19 (Acetone-d6) 0 95 (t, 3H), 1 6 (hextet, 2H), 2 75 (dt, 2H), 4 3-4 8 (m, 2H), 5 3 (s, 1H), 7 55 (d,
2H), 7 85 (d, 2H)
20 (CDCls) 227 (s, 3H), 2 85 (dd, 1H), 3 35 (dd, 1H), 4 2-4 6 (m, 3H), 5 95 (bs, 1H), 7 39 (d, 2H),
l 7 57 (d, 2H), 8 48 (s, 1H)
21 (CDCl3) 4 82 (q, 2H), 7 46 (d, 1H), 7 87 (d, 2H), NH not resolved
3 (CDCls) 088 (m, 3H), 132 (m, 4H), 168 (m, 2H), 372 (br t, 2H), 4 63 (s, 2H), 6 87 (d, 1H),
6 99 (d, 1H), 7 38 (d, 2H), 7 63 (d, 2H)
24 (DMSQ-d6) 4 03 (s, 2H), 4 44 (s, 2H), 7 79 (s, 1H), 7 91 (s, 1H), 10 63 (bs, 1H
5 ‘"NDCly) 082 (t, 3H), 121 (m, 2H), 1 39 (m, 2H), 4 04 (t, 2H), 4 31 (s, 2H), 7 26 (d, 1H), 7 37 (t,
1), 7 60 (dt, 1H), 7 95 (dd, 1H)
6 (CDCl3) 347 (s, 3H), 4 45 (dq, 2H), 4 55 (dq, 1H), 5 05 (d, 1H), 6 10 (bs, 1H), 7 43 (d, 2H),
7 64 (d, 2H)
7 (DMSO-d6) 3 22 (s, 3H), 3 89 (s, 2H), 7 51 (d, 2H), 7 6 (s, 1H), 7 75 (d, 2H)
8 (CDCla) 4 25 (d, 2H), 5 10 (bs, 1H), 7 27 (n, 1Hy, 7 41 (i, 4A), 7 66 (m, 4H)
9 (CDCly) 7 8 (m, 3H), 7 54 (t, 2H), 7 83 (d, 2H), 8 15, (d, 2H), 8 60 (s, 1H)
0 (CDCls) 412 (d, 2H), 495 (s 3H) 73 75(m 7HY 756 (d 2H)
31 (CDCls) 340 (s, 3H), 4 11 (d, 2H), 5 05 (bs, 1H), /7 43 (m, 3H), 7 64 (m, 2H),
a2 “REATO ARY AR4 (A SHY 7 43 (m, 3H) 7 71 (m, 2H), 10 41 (bs, 1H)
33 i) 4 19 (U, et l), 12 {Q, 2H), » . S, 1H), 7 47 (m, 3H), 7 65 (M, 2H)
i34 (CDCly) 288 (s, 3H), 4 03 (s, 3H), 4 38 (q, 2H), 7 44 (s,5H)
5 (CDCly) 385 (s, 3H), 412(d, 2H), 441 (q, 2H) 50 (bs, 1H), 6 94 (d, 2H), 7 59 {d, 2H)
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36 (CDCls) 096 (t, 2H), 1 37 (hextet, 2H), 1 70 (pentet, 2H), 3 76 (t, 2H), 3 84 (s, 3H), 4 05 (d,
2H), 4 95 (bs, 1H), 6 93 (d, 2H), 7 59 (d, 2H)

37 (CDCls) 4 15 (s, 2H), 4 42 (q, 2H), 5 12 (bs, 1H), 7 37 (t, 1H), 7 43 (dd, 1H), 7 53 (dd, 1H), 7 6
(dd, 1H)

38 (CDCls) 0 95(t, 2H), 1 35 (hextet, 2H), 1 45 (d, 3H), 1 70 (pentst, 2H), 3 75 (t, 2H), 3 84 (s, 3H),
4 05 (d, 2H), 4 10 (bq, 1H), 5 00 (bs, 1H), 6 93 (d, 2H), 7 60 (d, 2H)

39 (CDCls) 3 88 (s, 3H), 4 75 (q, 2H), 6 98 (d, 2H), 8 09 (d, 2H), 8 53 (s, 1H)

40 (CDCls) 184 (s, 3H), 4 48 (q, 2H), 7 47 (d, 2H), 7 58 (d, 2H)

41 (CDCly) 239 (s, 3H), 4 13 (d, 2H), 4 41 (q, 2H), 5 05 (bs, 1H), 7 22 (d, 2H), 7 54 (d, 2H)

42 (CDCls) 293 (s, 3H), 4 39 (d, 2H), 4 53 (q, 2H), 7 42 (d, 2H), 7 74 (d, 2H)

43 (CDCls) 4 15 (d, 2H), 4 40 (q, 2H), 5 05 (bs, 1H), 7 46 (t, 1H), 7 54 (d, 2H)

44 (CDCly) 354 (s, 2H), 3 89 (d, 2H), 4 32 (q, 2H), 4 40 (bs, 1H), 7 25-7 37 (m, 5H)

45 (CDCls) 1 1-1 4 (m, 5H), 1 6-1 9 (m, 5H), 2 1 (m, 1H), 3 97 (d, 2H), 4 28 (q, 2H), 4 5 (bs, 1H)

46 (CDCls) 384 (s, 3H), 4 12 (d, 2H), 4 41 (q, 2H), 5 15 (bs, 1H), 7 01 (ddd, tH), 7 18 (m, 2H),
7 35 (t, 1H)

47 (CDCls) 2 50 (s, 3H), 4 14 (d, 2H), 4 40{(q, 2H), 5 0 (bs, 1H), 7 57 (s, 2H)

48 (CDCl3) 093 (t, 2H), 1 1-1 4 (m, 6H), 155-1 8 (m, 7H), 2 15 (m, 1H), 3 65 (t, 2H), 3 89 (s, 2H),
4 45 (bs, 1H), 7 43 (d, 2H), 8 10 (d, 2H), 8 43 (s, 1H)

49 (CDCls) 091 (t, 2H), 135 (m, 4H), 1 72 (pentet, 2H), 249 (s, 3H), 3 76 (, 2H), 4 06 (d, 2H),
5 05 (bs, 1H), 7 58 (s, 1H)

50 (CDCls) 096 (t, 3H), 1 38 (hextet, 2H), 1 72 (pentet, 2H), 3 78 (1, 2H),4 07 (d, 2H), 4 95 (bs,
1H), 7 41 (d, 2H), 7 59 (d, 2H)

51 (CDCl3) 4 19 (d, 2H), 4 42 (q, 2H), 5 10 {bs, 1H), 7 70 (d, 2H), 7 9 (d, 2H

52 (CDCls) 4 18 (d, 2H), 4 43 (q, 2H), 6 80 (bs, 1H), 7 36 (m, 1H), 7 76 (dt, 1H), 8 08 (d, 1H), 8 53
(m, 1H)

53 (CDCls) 4 347 (m, 2H), 520 (d, 1H), 5 6 (m, 1H), 7 35 (m, 1H), 7 75 (1, 1H), 7 8 (bs, 1H), 8 11

(d, 1H), 8 55 (d, 1H)
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54 (CDCly) 091 (t, 3H), 1 35 (m, 4H), 1 73(m, 2H), 3 76 (t, 2H),v4 07 (s, 2H), 5 00 (bs, 1H), 7 41
(d, 2H), 7 56 (d, 2H)

55 (CDCls) 088 (t, 2H), 1 32 (m, 4H), 1 73 (pentet, 2H), 1 86 (m, 2H), 3 77 (i, 2H), 4 08 (s, 2H),
5 15 (bs, 1H), 7 40 (d, 2H), 7 60 (d, 2H)

56 (CDCls) 087 (t, 2H), 1 2-1 45 (m, 8H), 1 5-1 8 (m, 4H), 3 76 (t, 2H), 4 08 (s, 2H), 4 95 (bs, 1H),
7 40 (d, 2H), 7 60 (d, 2H)

57 (CDCls) 087 (t, 2H), 1 2-1 45 (m, 12H), 1 6-1 9 (m, 4H), 376 (t, 2H), 4 06 (s, 211), 5 15 (bs,
1H), 7 39 (d, 2H), 7 61 (d, 2H)

58 (CDCls) 239 (s, 3H), 4 23 (d, 2H), 5 10 (bs, 1H), 7 08 (d, 1H), 7 30 (t, 1H), 7 41 (m, 4H), 7 6
(d, 2H)

59 (CDCls) 4 23 (d, 2H), 5 45 (bs, 1H), 7 26 (m, 1H), 7 36 (d, 2H), 757 (d , 1H), 7 65 (d 2HY), 7 79
(m,1H), 8 58 (m, 1H) —-

1] (CDClg) 4 16 (d, 2H), 4 70 (s, 2H), 5 10 (bs, 1H), 7 43 (d, 2H), 7 62 (d, 2~

61 (CDCls) 0 14 (s, 9H), 3 39 (s, 2H), 4 08 (s, 2H), 5 16 (br s, 1H), 7 39 (dt, 2H), 7 60 (dt, 2H)

62 (CDCla) 409 (d, 2H), 4 98 (s, 2H + NH), 6 76 (d, 1H), 6 89 (d, 1H), 7 41 (dt, 2H), 7 61 (dt, 2H)

63 (CDCls) 3 93 (s, 2H), 4 29 (s, 2H), 4 93 (s, 2H), 6 61 (d, 1H), 6 73 (d, 1H), 6 76 (d, 1H), 6 84 (d,
1H), 7 45 (d, 2H), 7 50 (d, 2H)

64 (DMSO-d6) 3 88 (s, 2H), 7 56 (s, 1H), 7 66 (s, 1H), 7 75 (s, 2H), 10 58 (s, 1H)

65 (CDCls) 415 (s, 2H), 4 56 (s, 2H), 5 01 (br s, 1H), 5 40 (s, 2H), 7 44 (m, 1H), 7 55 (m, 2H)

6 (CDClg) 3 66-3 U5 (m, 4H), 4 32 (d, 1H), 4 57 (dd, 1H), 5 69-6 31 (m, 4H), 7 41 (s 4H)

67 (CDCls) 409 (s, 2H), 4 36 (d, 1H), 4 61 (d, 1H), 5 12 (br s, 1H), 5 98 (d\, 1H, cIs 1somer), 6 09]
(dt, 1H, trans 1somer), 6 23 (dd, 1H, cis isomer), 6 31 (dd, 1H, trans 1somer), 7 39 (dd, 2H), 7 60|
(dd, 2H)

68 (CDCls) 095 (t, 3H), 1 35 (hextet, 2H), 1 65 (pentet, 2H),2 72 (s, 3H), 3 72 (1, 2H), 4 05 (d, 2H),
4 95 (bs, 1H)

(CDClg) 096 (t, 3H), 139 (hextet, 2H), 1 71 (pentet, 2H), 3 76 (t, 2H), 4 07 (d, 2H), 5 17 (br s,

1H), 7 21 (g, 1H), 739 (m, 1H), 7 58 (dt, 1H)
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170 (DMSO-d6) 4 01 (s, 2H), 4 41 (q, 2H), 7 59 (s, 2H), 7 76 (s, 1H), NH not resolved
1 (CDCls) 3 78 (s, 3H), 3 85 (s, 2H), 4 07 (s, 2H), 4 38 (q, 2H), 7 37 (d, 1H), 7 46 (t, 2H)
2 (CDCls) 192 (s, 3H), 4 48 (q, 2H), 4 50 (s, 2H), 7 51 (m, 3H)
73 (CDCla) 4 12 (s, 2H), 4 38 (q, 2H), 5 07 (br s, 1H), 7 33 (dd, 1H), 7 47 (d, 1H), 7 51 (d, 1H)
74 (CDCls) 096 (t, 3H), 1 38 (hextet, 2H), 1 69 (pentet, 2H), 3 74 (t, 2H), 4 04 (s, 2H), 5 09 (br s,
1H), 7 36 (s, 2H), 7 55 (s, 1H)
5 (CDClg) 091 (t, 3H), 1 32 (m, 2H), 1 67 (m, 2H), 2 02 (s, 3H), 2 33 (s, 3H), 3 69 (m, 2H), 4 85
(broad s, 0 5 H), 4 94 (s, 1H), 7 17 (d, 2H), 7 23 (d, 2H)
76 (CDCls) 092 (t, 3H), 1 35 (dt, 2H), 1 69 (m, 2H), 1 99 (s, 3H), 3 70 (m, 2H), 4 76 (broad s, 0 7|
H), 5 26 (s, 1H), 7 21 (m, 4H)
77 (CDCls) 0 91(t, 3H), 1 35 (dt, 2H), 1 66 (m, 2H), 202 (s, 3H), 2 35 (s, 3H), 3 66 (t, 2H), 4 87]
(broad s, 0 6 H), 4 91 (s, 1H), 7 14 (m, 1H), 7 15 (s, 2 H), 7 27 (m, 1H)
8 (CDCls) 091 (t, 3H), 1 32 (dt, 2H), 1 66 (m, 2H), 2 02 (s, 3H), 3 66 (t, 2H), 4 88 (broad s, 0 7,
H), 4 84 (s, 1H), 6 62 (d, 1H), 6 64 (s, 1H), 6 70 (d, 1H), 7 1 (%, 1H)
79 (CDCls) 092 (t, 3H), 1 34 (dt, 2H), 1 65 (m, 2H), 2 03 (s, 3H), 3 80 (s, 3H), 3 65 (m, 2H), 4 80
(broad s, 0 5 H), 4 88 (s, 1H), 6 89 (d, 2H), 7 26 (d, 2H)
80 (CDCla) 090 (t, 3H), 1 33 (dt, 2H), 1 68 (m, 2H), 2 04 (s, 3H), 3 80 (s, 3H), 3 64 (m, 2H), 4 88
(broad s, 0 7 H), 4 96 (s, 1H), 6 80 {m, 3H), 7 28 {m, 1H)
IB1 (CDCls 0 60 (t, 3H), 0 98 (dt, 2H), 1 30 (m, 2H), 1 63 (s, 3H), 3 25 {(m, 2H), 4 45 (s, 1H), 5 70 (s,
1H), 6 99 (d, 2H)
Isz (CDCl3) 083 (t, 3H), 123 (m, 2H), 150 (m, 2H), 1 63 (s, 3H), 2 14 (s, OH), 3 32 (m, 1H), 3 48
(m, 1H), 5 20 (s, 1H), 5 33 (s, 1H), 6 70 (s, 2H)

(CDCls) 0 96 (t, 3H), 1 39 (m, 2H), 171 (m, 2H), 3 81 (1, 2H), 4 11 (d, 2H), 5 25 (br s, 1H), 6 90
t, 1H), 7 01 (dd, 1H), 7 21 (dd, 1H), 7 34 (dt, 1H), 11 75 (br s, 1H)

CDCls) 4 16 (d, 2H), 4 41 (q, 2H), 5 07 (br s, 1H), 7 17 (m, 1H), 7 40 (m, 3H)

I85

(CDCla) 097 (t, 3H), 140 (m, 2H), 173 (m, 2H), 3 88 (t, 2H), 3 92 (d, 3H), 4 48 (s, 2H), 7 38

(dd, 1H), 7 62 (d, 1H), 7 68 (d, 1H)
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(CDCls) 041 (m, 2H), 053 (m, 2H), 129 (m, 1H), 367 (d, 2H), 4 14 (d, 2H), 501 (br s, 1H),
7 56 (t, 1H), 7 71 (d, 1H), 7 87 (d, 1H), 7 93 (s, 1H)

Iﬁ

(CDCls) 227 (t, 1H), 2 48 (t, 1H), 3 83 (d, 2H), 4 10 (s, 2H), 4 56 (d, 2H), 7 60 (t, 1H), 7 74 (d,
1H), 7 80 (d, 1H), 7 90 (s, 1H)

88 (CDCly) 228 (t, 1H), 4 15 (d, 2H), 4 59 (d, 2H), 5§ 04 (br, 1H), 7 57 (t, 1H), 7 72 (d, 1H), 7 89 (d,
1H), 792 (d, 1H)
@ (CDCls) 2 48 (t, 1H), 3 88 (d, 2H), 4 12 (s, 2H), 4 38 (q, 2H), 7 61 (1, 1H), 7 78 (t, 2H), 7 89 (s,
1H)
90 (CDCla) 422 (s, 2H), 4 44 (q, 2H), 5 18 (broad s, 1H), 7 97 (s, 1H), 8 12 (s, 2H)
1 (CDCl) 4 12 (s, 2H), 4 42 (q, 2H), 5 55 (d, 2H), 6 44 (t 1H), 7 61 (t, 1H), 7 78 (m, 3H)
92 (CDCls) 100 (t, 3H), 1 43 (dt, 2H), 1 67 (m, 2H), 2 04 (s, 3H), 361 (m, 2}), 487 (bi. 1s, 05
H), 5§ 00(s, 1H), , 7 28 (d, 5H)
3 (CDCl3) 080 (t, 3H), 1 42 (dt, 2H), 1 65 (m, 2H), : fs, 3H), 365 (m, 2H), 4 87 (Licad s, 0 8
H), 4 97 (s, 1H), 7 05 (dd, 2H), 7 31 (dd, 2H)
I94 (CDCla) 091 (t, 3H), 1 35 (dt, 2H), 1 68 (m, 2H), 2 03 (s, 3H), 2 28 (s, 3HH), 3 70 (t, 2H), 4 84
(broad s, 0 7 H), 4 94 (s, 1H), 7 00 (m, 1H), 7 16 (m, 2H)
les (CDCls) 089 (1, 3H), 136 (s, 8 H), 141 (m, 2H), 174 (m, 2H), 198 (s, 311) 366 i, 1), 4 85)
(broad s, 0 5 H), 4 94 (s, 1H), 7 28 (d, 2H), 7 38 (d, 2H)
56 (CDCls) 4 14 (s, 2H), 4 41 (q, 2H), 5 56 (br d, 1H), 7 13 (dd, 1H), 7 24 (m, tH, 7 44 (dddd, 1H),
7 86 (td, 1H)
7 (CDCl3) 4 14 (s, 2H), 4 40 (q, 2H), 5 04 (br s, 1H), 7 40 (m, 3H), 7 57 (d, 1H)
les_ (CDCl) 4 15 (d, 2H), 4 40 (g, 2H), 5 02 (bs, 1H), 7 24 (m, 1H), 7 37 (m, 1H), 7 56 (m, 1H)
99 (CDCls) 4 16 (d, 2H), 4 40 (q, 2H), 5083 (br s, 1H), 7 50 (s, 2H), 7 76 (m_1H)
100 (CDCly) 129 (t, 3H), 383 (q, 2H), 408 (d, 2H), 494 (brs, 1H), 7 .a 71 .11}, 7.78 (s, 1H
101 (CDCls) 096 (t, 3H), 1 37 (hextet, 2H), 1 71 (pentet, 2H), 377 (t, <+ "1V us (s, 2H), 524 (br s,
1H), 7 50 (s, 2H), 7 79 (d, 1H)
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102 (CDCls) 131 (t, 3H), 4 15 (d, 2H), 4 25 (q, 2H), 4 52 (s, 2H), 5 17 (br s, 1H), 7 45 (m, 2H), 7 7
(m, 1H)

103 (CDCls) 4 11 (d, 2H), 4 94 (s, 2H), 4 96 (br s, 1H), 7 33 (m, 3H), 7 45 (m, 4H), 7 72 (d, 1H)

104 (CDCls) 096 (t, 3H), 1 38 (hextet, 2H), 1 71 (pentet, 2H), 3 77 (t, 2H), 4 08 (d, 2H), 5 00 (br s,
1H), 7 43 (t, 1H), 7 55 (d, 2H)

105 (DMSO-d6) 2 40 (s, 3H), 440 (m, 1H), 471 (m, 1H), 5 54 (br s, 1H), 7 28 (m, 2H), 7 36 (m,
1H), 7 48 (d, 1H), 8 88 {br s, 1H), 12 10 (s, 1H)

108 (CDCl3) 096 (t, 3H), 1 40 (hextet, 2H), 1 71 (pentet, 2H), 3 77 (t, 2H), 4 08 (s, 2H), 4 99 (br s,
1H), 7 22 (t, 1H), 7 63 (m, 1H), 7 75 (dd, 1H)

107 (CDCls) 095 (t, 3H), 1 75 (hextet, 2H), 3 73 (t, 2H), 4 07 (d, 2H), 5 45 (br s, 1H), 7 42 (t, 1H),
7 58 (d, 2H)

108 (CDCls) 1 20 (t, 3H), 3 56 (q, 2H), 3 75 (t, 2H), 3 99 (t, 2H), 4 10 (s, 2H), 5 01 (br s, 1H), 7 42 (t,
1H), 7 54 (d, 2H)

109 (CDClg) 037 (m, 2H), 0 52 (m, 2H), 1 26 (m, 1H), 3 63 (d, 2H), 4 08 (d, 2H), 5 59 (br s, 1H),
7 41 (t, 1H), 7 59 (d, 2H)

110 (CDCl;) 096 (t, 3H), 1 38 (hextet, 2H), 1 72 (pentet, 2H), 3 77 (t, 2H), 4 07 (d, 2H), 5 14 (br s,
1H), 7 33 (dd, 1H), 7 42 (dt, 1H), 7 53 (dt, 1H), 7 68 (t, 1H)

111 (CDCly) 4 21 (d, 2H), 5 25 (brs, 1H), 7 37 (m, 5H), 7 57 (dd, 1H), 7 64 (dd, 2H), 7 72 (t, 1H ‘

112 (CDCl3) 240 (s, 3H), 423 (d, 2H), 518 (br s, 1H), 7 11 (d, 1H), 7 36 (m, 5H), 7 58 (dt, 1H),
771 (t, 1H)

113 (CDCl1) 4 48 (q, 2H), 4 49 (s, 2H), 4 56 (br d, 2H), 7 02 (dd, 1H), 7 45 (m, 3H)

114191%, 262

(M+H)
115{86%,
300 (M+H)
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116{71%,
298
{M+Na)
117]91%, 322
(M+Na)
118
119 {CDCls) 097 (t, 3H), 1 42 (m, 2H), 1 77 (m, 2H), 383 (t, 2H), 4 11 (s, 2H), 5 20 (bs, 1H), 7 54
(m, 2H), 7 85 (m, 4H), 8 04 (s, 1H)
120/80%, 440
(M +Na)
121[79%, 323
(M+Na) ;
122189%, 257
(GC/MS)
123 (CDCls) 3 48 (br s, 3H), 4 51 (q, 2H), 4 55 (s, 2H), 7 45 (d, 2H), 7 49 (t, 1H)
124/93%, 248
(M+Na)
125 (CDCls) 131 (t, 3H), 4 11 (s, 2H), 4 24 (c, 2H), 4,0 (s, 2H), 5 50 (bs, 1H), 7 1u (m, TH), 7 JSFI
m, 1H), 7 45 (m, 1H)
126 CDClg) 351 (t, 2H), 3 55 (t, 2H), 4 06 (s, 2H), 4 39 (g, 2H), 7 41 (d, 2H), 7 '8 (s, 1H
127 CDCly) 097 (t, 3H), 137 (m, 2H), 171 (m, 2H), 3 84 (t, 2H), 4 40 (s, 2H) 4 55 (br d, 2H), 7 04
(dd, 1H), 7 43 (t, 1H), 7 46 (d, 2H)
128 (CDCls) 4 11 (d, 2H), 4 39 (d, 2H), 5 06 (br s, 1H), 5 23 (dd, 1H), 5 29 (dd, 1H), 5 95 (m, 1H),
7 42 (t, 1H), 7 55 (d, 2H)
129 (CDCla) 096 (t, 3H), 136 (m, 2H), 1 71 (m, 211), 2 34 (s, IH), 384 (1, 211 * , 2H), 7 42 (1,
1H), 7 48 (d, 2H)
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130 (CDCls) 096 (t, 3H), 1 36 (m, 2H), 1 70 (m, 2H), 3 69 (s, 3H), 3 83 (t, 2H), 4 35 (s, 2H), 7 41 (1,
1H), 7 44 (d, 2H)
131 (CDCls) 095 (t, 3H), 1 36 (m, 2H), 1 68 (m, 2H), 2 45 (t, 1H), 3 74 (1, 2H), 3 82 (d, 2H), 4 02 (s,
2H), 7 47 (m, 3H)
132 (CDCls) 089 (t, 3H), 1 29 (m, 2H), 1 63 (m, 2H), 3 75 (t, 2H), 4 29 (s, 2H), 4 47 (d, 2H), 5 05 (d,
1H), 5 12 (dd, 1H), 5 59 (m, 1H), 7 32 (t, 1H), 7 37 {d, 2H)
133 (CDCls) 096 (t, 3H), 136 (m, 2H), 1 71 (m, 2H), 2 53 (t, 1H), 3 83 (t, 2H), 4 38 (s, 2H), 4 65 (d,
2H), 7 41 (t, 1H), 7 46 (d, 2H)
134 (ZCIJ_‘I?CIa) 178 (s, 3H), 4 47 (s, 2H), 4 49 (q, 2H),4 63 (d, 1H), 4 65 (d, 1H), 7 45 (t, 1H), 7 48 (d,
135 (CDCls) 097 (t, 3H), 1 39 (m, 2H), 1 72 (m, 2H), 1 78 (s, 3H), 3 85 (t, 2H), 4 38 (s, 2H), 4 63 (d,
2H), 7 42 (t, 1H), 7 48 (d, 2H)
136 (CDCls) 097 (t, 3H), 1 37 (m, 2H), 1 71 (m, 2H), 3 84 (t, 2H), 4 40 (s, 2H), 4 54 (br d, 2H), 7 03
(dd, 1H), 7 39 (dd, 1H), 7 49 (d, 1H), 7 71 (d, 1H)
137, (CDC)3) 4 50 (q, 2H), 4 54 (s, 2H), 5 65 (dd, 1H), 5 85 (dd, 1H), 6 38 (dd, 1H), 7 47 (m, 3H)
138 (CDCly) 097 (t, 3H), 1 37 (m, 2H), 1 71 (m, 2H), 3 85 (t, 2H), 4 46 (s, 2H), 5 63 (dd, 1H), 5 87
(dd, 1H), 6 38 (dd, 1H), 7 44 (m, 1H), 7 48 (m, 2H)
139 (CDCly) 4 04 (s, 2H), 4 92 (s, 2H), 5 30 {bs, 1H), 7 10-7 60 (m, 8H)
140 (CDCl) 129 (t, 3H), 4 08 (s, 2H), 4 22 (c, 2H), 4 50 (s, 2H), 5 50 (bs, 1H), 6 47 (bs, 1H), 6 80
(bs, 1H), 7 45 (s, 1H)
141(93%, 309
(M+H)
142|100%, 379
(M-+H)
143{100%, 308
‘M+HL
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144

100%, 342
M+H)

145

100%, 316
M+H)

146

100%, 334
M+H)

147

100%, 304
(M+H)

148

100%, 236
(M+H)

149

100%, 276
(M+H)

150

100%, 286
(M+H)

151

89%, 200
(M+H)

152

100%, 248
(M+H)

153[100%, 326

(M+H)

154

100%, 272
(M+H)

155

100%, 330

(M+H)

1656

08%, 282
(M+H)
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157]|100%, 317
M+H)

158(86%, 444
(M+H)

159(100%, 327
M+H)

160/93%, 301
(M+H)

161{100%, 330,
(M+H)

162

(DMSO-d6) 097 (t, 3H), 136 (m, 2H), 168 (m, 2H), 370 (t, 2H), 399 (s, 2H), 745 (m,
1H&NH), 7 97 (m, 4H)

163, (DMSO-d6) 4 10 (s, 2H), 4 52 (q, 2H), 7 48 (m, 1TH&NH), 7 98 (m, 4H)
164 (CDCl3) 096 (t, 3H), 176 (m, 2H), 3 74 (t, 2H), 4 08 (d, 2H), 4 92 (br s, TH), 7 49 (s, 2H), 7 77
(s, 1H)
165[83%, 276
(M+H)
166|85%, 350
(M+H)
167 (CDClg) 4 22 (s, 2H), 4 43 (c, 2H), 5 25 (bs, 1H), 7 64 (dxd, 1H), 8 06 (d, 1H), 8 32 (d, 1H), 8 49
(s, 1H)
168 (CDCly) 095 (t, 3H), 1 36 (m, 2H), 1 68 (m, 2H), 2 44 (t, 1H), 3 74 (1, 2H), 383 (d, 2H), 4 02 (s,
2H), 7 43 (dd, 1H), 7 53 (d, 1H), 7 68 (d, 1H)
169 {CDCl3) 249 (t, 1H), 3 86 {d, 2H), 4 09 (s, 2H), 4 37 (q, 2H), 7 49 (m, 3H)
170 (CDCL) 097 (t, 3H), 1 38 (m, 2H), 1 72 (m, 2H), 1 78 (s, 3H), 3 84 (1, 2H), 4 37 (s, 2H), 4 63 (d,

2H), 7 44 (dd, 1H), 7 49 (d, 1H), 7 70 (d, 1H)

SLILYNTO O
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171 (CDCls) 096 (t, 3H), 1 37 (m, 2H), 1 71 (m, 2H), 2 48 (1, 1H), 3 B3 (i, 2H), 4 38 (s, 2H), 4 64 (d,
2H), 7 41 (dd, 1H), 7 48 (d, 1H), 7 67 (d, 1H)

172 (CDCls) 096 (t, 3H), 1 38 (m, 2H), 1 71 (m, 2H), 3 83 (t, 2H), 4 36 (s, 2H), 4 54 (d, 2H), 5 11 (d,
1H), 5 18 (d, 1H), 5 67 (m, 1H), 7 39 (dd, 1H), 7 47 (d, 1H), 7 66 (d, 1H)

173 (CDCls) 098 (1, 3H), 139 (m, 2H), 1 75 (m, 2H), 3 88 (1, 2H), 4 46 (s, 2H), 6 90 (d, 2H), 7 19
(dd, 1H), 7 31 (dd, 2H), 7 50 (s, 2H), 7 79 (s, 1H) _

174 (DMSO-d6) 3 85 (d, 2H), 7 50 (br s, 1H), 7 70 (d, 2H), 7 94 (t, 1H), 10 51 (br s, 1H)

176 (CDClg) 097 (t, 3H), 1 40 (m, 2H), 1 72 (m, 2H), 379 (t, 2H), 4 11 (d, 2H), 5 02 (br s, *'1), 7 55
(t, 1H), 7 74 (dt, 1H), 7 89 (dt, 1H), 8 00 (t, 1H)

176 (CDC;;,) 383 (s, 2H), 4 27 (d, 2H), 6 72 (br s, 1H), 7 60 (t, 1H), 7 81 (d, 1H), 8 05 (d, 1H), 8 12
(tl 1H - ————

177 (CDCl3) 098 (t, 3H), 137 (m, 2H), 170 (dd, 3H), 171 (m 2i1) 384 ! 42 (s, 2H), 5 60|
(d, 1H), 6 94 (dq, 1H), 7 39 (dd, 1H), 7 49 (d, 1H), 7 73 (d, IH)

178 (CDCla) 098 (t, 3H), 1 40 (m, 2H), 1 76 (m, 2H), 390 ft, 2H), 489 (s "1 6 77 (d, 2H), 7 23 (d,
1H), 7 32 (t, 2H), 7 52 (s, 2H), 7 79 (s, 1H)

179 (CDCls) 096 (t, 3H), 1 37 (m, 2H), 1 75 (m, 2H), 3 47 (br t, 2H), 3 83 (t, 2H), 4 31 (I, 2H), 4 37|
(s, 2H), 7 41 (dd, 1H), 7 49 (d, 1H), 7 69 (d, 1H)

180 (CDCls) 095 (t, 3H), 117 (t, 3H), 1 36 (m, 2H), 1 68 (m, 2H), 2 24 (q1, 2H), 3 73 (t, 2H), 3 78 (1,
2H), 4 00 (s, 2H) 7 42 (dd, 1H), 7 52 (d, 1H), 7 72 (d, 1H)

181 (CDCls) 069 (m, 2H), 0 96 (m, 1H), 0 87 (1, 3H), 1 06 (m, 2H), 1 39 (m, 2}1), 1 74 (m, 2H), 3 86
(t, 2H), 4 42 (s, 2H), 7 51 (m, 2H), 7 79 (d, 1H)

182 (CDClg) 095 (t, 3H), 1 35 (m, 2H), 1 67 (m, 2H), 3 73 (1, 2H), 3 88 (s, 2H), 4 28 (s, 2H), 7 12 (d,
2H), 7 35 (m, 4H), 7 49 (d, 1H), 7 65 (d, 1H)

183 (CDCls) 094 (1, 3H), 1 36 (m, 2H), 1 68 (m, 2H), 1 87 (1, 3H), 373 (1, 2H), 3 76 (g, 2H), 4 01 (s,
2H), 7 42 (dd, 1H), 7 52 (d, 1H), 7 70 (d, 1H)

184|91%, 311

M+H)
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185|85%, 267
(M+H)
18690%, 342
(M+H)
187{90%, 312
(M+H)
188|90%, 365
(M+H)
189/92%, 308|
(M+H)
190/90% 335
(M+H)
191 (CDCls) 096 (t, 3H), 1 36 (m, 2H), 1 72 (m, 2H), 3 86 (t, 2H), 4 92 (s, 2H), 5 16 (d, 1H), 5 23]
(dd, 1H), 5 72 (m, 1H), 7 39 (dd, 1H), 7 47 (d, 1H), 7 70 (d, 1H ‘
192 (CDCls) 096 (t, 3H), 1 37 (m, 2H), 1 72 (m, 2H), 2 21 (t, 1H), 3 87 (t, 2H), 3 84 (d, 2H), 4 93 (s,
2H), 7 40 {(dd, 1H), 7 48 (d, 1H), 7 71 (d, 1H)
193\ %CDCI;) 345 (s, 3H), 4 39 (m, 1H), 4 57 (m, 1H), 5 10 (d, 1H), 6 56 (br, 1H), 7 47 (t, 1H), 7 61
d, 2H,
194 (CDCl3) 099 (t, 3H), 140 (m, 2H), 1 75 (m, 2H), 3 88 (t, 2H), 4 47 (s, 2H), 6 90 (d, 2H), 7 22|
(dd, 1H), 7 33 (dd, 2H), 7 42 (t, 1H), 7 56 (d, 2H)
195 (CDCla) 095 (t, 3H), 139 (m, 2H), 1 72 (m, 2H), 3 77 (t, 2H), 3 91 (s, 3H), 4 02 (d, 2H), 6 21 (b#
s, 1H), 6 96 (d, 1H), 7 03 (dt, 1H), 7 39 (ddd, 1H), 7 89 (dd, 1H)
196 (CDCl3) 2 )22 (quintet, 2H), 3 62 (1, 2H), 3 94 (t, 2H), 4 09 (d, 2H), 5 03 (br s, 1H), 7 50 (d, 2H),
7 77 (t, 1H
197 (CDCl) 091 (t, 3H), 1 36 {m, 4H), 1 73 (m, 2H), 375 (1, 2H), 4 08 (d, 2H), 4 94 (br s, 1H), 7 49}
(s, 2H), 7 77 (s, 1H) .
198 (CDCI3! 131 !t| 3H!I 416 ssl 2H!I 424 !91 2H), 6 90 (1H, br s), 7 29-7 49 (m, 4H)
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199 (CDCla) 094 (t, 3H), 1 34 (m, 2H), 1 65 (m, 2H), 3 71 (t, 2H), 3 80 (s, 3H), 3 85 (5, 2H), 4 21 (s,
2H), 6 86 (d, 2H), 7 03 (d, 2H), 7 37 (dd, 1H), 7 50 (d, 1H), 7 64 (d, 1H)

200 (CDCla) 095 (t, 3H), 1 35 (m, 2H), 1 67 (m, 2H), 3 76 (m, 2H), 3 77 (s, 6H), 3 89 (s, 2H), 4 20
(s, 2H), 6 25 (d, 2H), 6 38 (t, 1H), 7 37 (dd, 1H), 7 50 (d, 1H), 7 63 (d, 1H)

H201 (CDCla) 095 (t, 3H), 1 36 (m, 2H), 1 54 (m, 2H), 1 67 (m, 3H), 1 86 (m, 1H), 1 97 (m, 2H),2 53
(m, 1H), 3 09 (d, 2H), 3 73 (t, 2H), 3 89 (s, 2H), 7 31 (dd, 1H), 7 52 (d, 1H), 7 57 (d, 1H)

02 (CDCl3) 093 (t, 3H), 134 (dt, 20 ! 67 (quintet, 2 s 74 (1, 1H), 4 58 (m, 1H), 5 29 (d, 1H),

5 34 (m, 1H), 5 86 (s, 1H), 5 97 {m, 1H), 7 48 (d, 1H), 7 62 (dd, 1H), 7 86 (d, 1H)

203 (CDCls) 092 (t, 3H), 1 34 (m, 2H), 1 70 (quintet, 2H), 1 79 (s, 3H), 370 (m, 1H), 3 77 (m, 1H),
4 50 (d, 1H), 4 97 (s, 2H), 5 74 (s, 1H), 7 46 (d, 1H), 7 56 (dd, 1H), 7 82 (d, 1H)

204 (CDCls) 093 (t, 3H), 1 37 (dt, 2H), 1 58 (quintet, 2H), 2 21 (t, 2H), 4 00 (s 2H), 4 95 (br vad s,
1H), 7 33 (d, 2H), 7 56 (d, 2H)

205 (CDCla) 249 (t, 2H), 2 92 (t, 2H), 3 85, (s, 2H), 4 24 (m, 3H), 7 26 (m, 5H)

206 (Methanol-d4) 1 00 (t, 2H), 1 43 (t, 3H), 143 (m, 2H), 1 75 (quintet, 2H), 3 79 (t, 2H), 4 03 (s,
2H), 4 41 (g, 2H), 7 83 (m, 6H), 8 13 (d, 2H)

207 (CDCls) 096 (t, 3H), 1 38 (dt, 2H), 1 68 (quintet, 2H), 3 77 (1, 2H), 4 06 (s, 2H), 5 12 (broad s,
1H), 7 16 (1, 111), 7 58 (m, 1H), 7 89 (dd, 1H)

208 (Methanol-d4) 4 22 (s, 2H), 459 (g, 2 H), 745 (t, 1H), 7 90 (m, 1H), 8 16 (dd, 1H)

209 (CDCls) 113 (1, 3H), 1 18 (t, 3H), 2 22 (m, 4H), 3 80 (t, 2H), 4 04 (s, 2H), 4 50 (t, 2H), 7 46 (dd,
1H), 7 52 (d, 1H), 7 75 (d, 1H)

(210 (DMSO-d6) 1 04 (t, 3H), 2 18 (q, 2H), 394 (br s, 2H), 4 40 (s, 2H), 7 74 (s, 2H), 7 98 (s, 1H),
NH not resolved

211 (CDCls) 093 (t, 3H), 1 34 (m, 2H), 1 68 (m, 2H), 3 73 (1, 2H), 4 01 (d, 2H), 6 02 (br s, 1H), 7 26|
(t, 1H), 7 53 (dt, 1H), 7 62 (d, 1H), 7 85 (t, 1H)

212 (CDCls) 4 08 (d, 2H), 4 38 (g, 2H), 5 62 (br s, 1H), 7 28 (t, 1H), 7 58 {dd, 2H), 7 80 (1, 1H ‘

213 (CDCla) 094 (1, 3H), 1 37 (m, 2H), 1 70 (m, 2H), 3 75 (t, 2H), 3 82 (d, 2H), 5 12 (s, 2H), 6 17 (br}
s, 1H), 7 03 (dt, 2H4), 7 36 (m, 6H), 7 87 (dd, 1H)
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014 (CDClg) 106 (t, 3H), 3 65, (s, 3H), 4 2 (m, 3H), 4 77 (dq, 1H), 5 74 (s, 1H), 7 38 (d, 2H), 7 45 (,
1H)

215 (Acetone-d6) 276 (t, 1H), 3 10 (1, 1H), 4 11 (d, 2H), 4 11 (s, 2H), 4 52 (d, 2H), 7 68 (dd, 1H),
7 76 (d, 1H), 7 86 (d, 1H)

216 (Acstone-d6) 279 (t, 1H), 4 10 (s, 2H), 4 58 (d, 2H), 7 09 (broad s, 1H), 7 73 (d, 1H), 7 84 (dd,
1H), 8 06 (d, 1H)

217 (CDCls) 228 (t, 1H), 2 48 (t, 1H), 3 85 (d, 2H), 4 07 (s, 2H), 4 53 (d, 2H), 7 24 (t, 1H), 7 56 (m,
1H), 7 84 (dd, 1H)

218 (Acetone-d6) 3 15 (1, 1H), 4 21 (s, 2H), 4 68 (d, 2H), 7 16 (broad s, 1H), 7 55 (1, 1H), 8 04 (m,
1H), 8 26 (dd, 1H)

219 (CDCly) -0 01 (m, 2H), 0 27 (m, 2H), 0 41 (m, 2H), 045 (m, 2H), 0 79, (m, 1H), 1 17 (m 1H),
2 85 (d, 2H), 3 53 (d, 2H), 3 98 (s, 2H), 7 09 (t, 1H), 7 35 (m, 1H), 7 62 (dd, 1H)

220 (CDCls) 0 35 (m, 2H), 0 50 (m, 2H), 1 23 (m 1H), 3 57 (d, 2H), 4 00 (s, 2H), 6 19 (s, 1H), 7 10
(t, 1H), 7 64 (m, 1H), 7 93 m 1H)

521 (CDCls) 093 (t, 3H), 1 33 (m, 2H), 1 68 (m, 2H), 3 72 (1, 2H), 398 (s, 211), 6 46 (s, 1H), 7 11
(dt, 1H), 7 35 (dd, 1H), 7 49 (t, 2H)

222 (CDCla) 0 08 (m, 2H), 0 38 (m, 2H), 0 52 (m, 4H), 0 88 (m, 1H), 1 26 (m 1H), 2 95 (d, 2H), 3 63
(d, 2H), 4 08 (s, 2H), 7 20 (m, 3H), 7 40 (m, 1H)

233 (CDCla) 037 (m, 2H), 051 (m, 2H), 1 26 (m, 1H), 3 63 (d, 2H), 4 05 (d 2H), 568 (br s, 1H),
7 13 (dat, 1H), 7 38 (dd, 1H), 7 45 (m, 2H)

224 (CDCls) 008 (m, 2H), 0 37 (m, 2H), 0 53 (m, 4H), 0 87 (m, 1H), 1 26 (m, 1H), 2 93 (d, 2H), 3 62
(d, 2H), 4 08 (d, 2H), 7 31 (dd, 1H), 7 41 (dd, 1H), 7 57 (dd, 1H), 7 63 (d, 1H)

225 (CDCls) 228 (t, 1H), 4 12 (s, 2H), 4 57 (d, 2H), 5 20 (br s, 1H), 7 16 (ddt, 1H), 7 42 (m, 3H)

26 (CDCls) 2 27 (t, 1H), 2 47 (1, 1H), 3 84 (d, 2H), 4 08 (s, 2H), 4 53 (d, 2H), 7 31 (dd, 1H), 7 53 (d,

1H), 7 60 (dd, 1H), 7 74 (d, 1H)

227 (CDCl3) 228 (t, 1H), 4 12 (s, 2H), 4 57 (d, 2H), 5 14 (br s, 1H), 7 31 (d, 1H), 7 59 (ddgq, 2H),

7 85 (d, 1H)
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8 (DMSO-d6) 150 (s, 8H), 4 75 (s, 2H), 7 09 (d, 1F|), 752 (d, 1H), 7 54 (d, 2H), 7 87 (d, 2H)
9 (CDCls) 095 (br t, 3H), 137 (m, 2H), 1 69 (in, 2H), 3 76 (br, 2H), 4 65 (s, 2H), 6 90 (d, 1H),
7 02 (d, 1H), 7 40 (d, 2H), 7 66 (d, 2H)
230 (Acetone-d6) 103 (t, 6H), 140 (m, 4H), 170 (m, 4H), 3 74 (t, “H), 3 95 (s, 4H), 7 88 (s, 4H)
31 (CDClg) 097 (t, 6H), 140 (m, 4H), 1 74 (quintet, 4H), 3 80 (i; 4H), 4 09 (s, 4H), 5 <. (5, 2H),
7 64 (d, 4H), 7 75 (d, 4H)
[232 (CDCls) 095 (t, 6H), 1 37 (dq, 4H), 1 71 (quintet, 4H), 3 76 (t, 4H), 4 05 (s, 4H), 5 52 (s, 2H),
7 48 (t, 2H), 7 76 (dd, 4H), 7 96 (s, 2H) '
P33 CDCls) 4 76 (q, 2H), 7 45 (d, 2H), 8 09 (d, 2H), 8 55 (s, 1H)
I;T:M (CDCls) 092 (1, 3H), 1 38 (m, 4H), 1 9 (pentet, 2H), 4 15 (t, 3H), 7 43 (d, 2H), 8 09 (d, 2H), 8 45
s, 1H)
235 (CDCla) 1486 (t, 3H), 4 22 (q, 2H), 7 43 (d, 2H), 8 10 (d, 2H), 8 45 (s, 1H)
1236 (CDCl3) 477 (d, 2H), 5 34, 5 38 (2ds, 2H), 6 0 (m, 1H), 7 43 (d, 2H), 8 10 (d, 2H), B 48 (s, 1H)
I237 (methanol-d4) 102 (t, 3H), 2 1 (qt, 2H), 2 46 (s, 3H), 4 7 (under solvent peak), 7 37 (d, 2H),
45 (d, 2H)
1238 (CDCls) 383 (s, 3H), 743 (d, 2H), 8 10 (d, 2H), 8 46 (s, TH)
?9 CDCls) 265 (s, 3H), 4 75 (q, 2H), 7 43 (d, 2H), 8 10 {d, 2H)
40 CDCl) 5 30 (s, 2H), 7 34-7 52 (m, 7H), 8 08, (d, 2H), 8 46 (s, 1H)
241 CDCl3) 172 (s, 9H), 7 40 (d, 2H), 8 05 (d, 2H), 8 32 (s, 1H)
242 (CDCls) 383 (s, 3H), 7 47 (m, 3H), 8 15 (m, 2H), 8 48 (s, 1H)
243 (DMSO-d6) 75 (m, 3H), 8 05 (m, 2H), 8 55 (s, 1H)
244 (CDClg) 091 (t, 2H), 1 32 (hextet, 2H), 1 75 (pentet, 2H), 3 79 (s, 3H), 4 05 (t, ?H) 6 90 (d,
2H), 8 02 (d, 2H), 8 35 (s, 1H)
§245 (CDCls) 4 77 (q, 2H), 7 35-7 5 (m, 2H), 8 04 (d, 1H), 8 14 (t, 1H), 8 57 (s, 1H) . _
246 (CDCly) 5 28 (q, 2H), 7 46 (t, 1H), 7 49 (dt, 1H), 8 09 (dt, 1H), 8 18 (t, 1H), 8 86 s, |
ba7 (CDCly) 242 (s, 3H), 4 75 (q. 2H), 7 27 (d, 2H), 8 02 (d, 2H), 8 54 (s, 1H)
48 (CDCIi) 4 7713. ZHIl 7 47 !'n "'Qn 8 03 (d, 2H!| 856 (s, 1H)
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P49 CDCl3) 4 04 (s, 2H), 4 66 (q, 2H), 7 25-7 37 (m, 5H), 8 39 (s, 1H)
@ methanol-d4) 1 27 (t, 3H), 4 22 (g, 2H), 7 47 (d, 2H), 7 76 (d, 2H)
251 (CDCls) 1 1-1 55 (m, 5H), 1 65-2 0 (m, 5H), 2 69 (tt, 1H), 4 64 (q, 2H), 8 42 (s, 1H)
52 (CDCla) 388 (s, 3H), 4 77 (q, 2H), 7 03 (ddd, 1H), 7 39 (t, 1H), 7 68 (1, 1H), 7 75 (d, 1H)
253 (CDCl3) 253 (s, 3H), 4 77 (q, 2H), 8 05 (s, 2H), 8 54 (s,1H)
54 (CDCl3) 092 (t, 2H), 1 30 (m, 2H), 1 42 (d, 3H), 1 65 (m, 1H), 1 90 (m, 1H), 5 10 (m, 1H), 7 43
(d, 2H), 8 10 (d, 2H), 8 43 (s, 1H)
255 (CDCla) 096 (t, 3H), 1 15-1 6 (m, 6H), 1 65-2 0 (m, 8H), 4 04 (t, 2H), 8 32 (s, 1H)
r256 (CDCls) 130 (m, 1H), 145 (m, 2H), 1 7-2 0 (m, 7H), 4 8 (it, 2H), 7 43 (d, 2H), 8 10 (d, 2H), 8 43
(s, 1H)
257 (CDCls) 093 (t, 2H), 139 (m, 4H), 1 85 (pentet, 2H), 2 52 (s, 3H), 4 13 (t, 2H), 8 06 (s, 2H),
8 43 (s, 1H)
258 (CDCl3) 099 (t, 3H), 1 4 (m, 2H), 1 85 (pentet, 2H), 4 15 (1, 2H), 7 45 (d, 2H), 8 08 (d, 2H), 8 44|1
(s, 1H)
259 (CDCls) 088 (t, 3H), 123-1 4 (m, 10 H), 1 85 (pentset, 2H), 4 15 (i, 2H), 7 43 (d, 2H), 8 08 (d,
2H), 8 44 (s, 1H)
60 (CDCls) 088 (t, 3H), 123-1 4 (m, 14 H), 1 85 (pentet, 2H), 4 15 (t, 2H), 7 43 (d, 2H), 8 09 (d,
2H), 8 44 (s, 1H)
61 (CDCls) 7 45 (m, 3H), 7 77 (d, 1H), 7 95 (m, 1H), 8 15 (d, 2H), 8 63 (s,1H), 8 73 (m, 1H)
2 (CDCls) 089 (t, 3H), 135 (m, 6H), 1 85 (pentet, 211), 4 15 (t, 2H), 7 44 (d, 2H), 8 09 (d, 2H),
8 44 (s, 1H)
P63 (CDCls) 478 (q, 2H), 7 23 (m, 2H), 7 48 (dddd, 1H), 7 90 (td, 1H), 8 67 (s, 1H)
1264 (CDCls) 4 97 (s, 2H), 7 39 (d, 2H), 8 03 (d, 2H), 8 49 (s, 1H)
1265 CDCls) 0 18 (s, 9H), 3 85 (s, 2H), 7 44 (d, 2H), 8 07 (d, 2H), 8 42 (s, 1H)

CDCls) 5 34 (s, 2H), 6 79 (d, 1H), 7 02 (d, 1H), 7 44 (d, 2H), 8 09 (d, 2H), 8 47 (s, 1H)

I%GG
67

(CDCls) 477 (g, 2H), 7 40 (td, 1H), 7 41 (td, 1H), 7 52 (dd, 1H), 7 69 (dd, 1H), 8 56 (s, 1H)
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(CDCls) 097 (t, 3H), 137 (hextet, 2H), 1 8D (pentet, 2H), 2 76 (s, al1), 4 14 (t, 2H), 8 38 (s,
1H)

lsz

(CDCls) 098 (t, 3H), 1 42 (hextet, 2H), 1 87 (pentet, 2H), 4 17 (t, 2H} 7 36 (dd, 1H), 7 44 (d,
1H), 771 (d, 1H), 8 46 (s, 1H)

IFT)

(CDCls) 099 (t, 3H), 1 43 (hextet, 2H), 186 (pentat, 2H), 4 17 (t, 2H), 7 54 (d, 1H), 7 99 (dd,

1H), 8 25 (s, 1H), 8 44 (s, 1H)
271 (CDCl3) 100 (t, 3H), 1 43 (m, 2H), 1 86 (m, 2H), 4 17 (1, 2H), 7 42 (t, 1H), 8 03 (d, 2H), 8 44 (s,
1H)
272 (CDCla) 050 (m, 2H), 0 62 (m, 2H), 1 43 (m, 1H), 4 02 (d, 2H), 7 54 (d, 1H), 799 (dd, 1H), 8 25¢
d, 1H), 846 (s, 1H)
3|137% 266
(M+Na)*
40% 268
(M+Na)
74 ((:{?Cl;) 146 (t, 3H), 4 11 (q, 2H), 6 98 (d, 2H), 7 48 (d, 2H), 7 86 (d, 2H), 8 12 (d, 2H), 8 57 (s,
1
275 (C)DCI;) 131 (t, 3H), 2 42 (s, 3H), 4 28 (q, 2H), 4 89 (s, 2H), 7 3 (m, 2H), 7 9 (m, 2H), 8 53 (s,
1H
76 (Cl))Cla) 301 (t, 2H), 4 49 (t, 2H), 7 75 (d, 2H), 7 80 (d, 2H), 8 29 (d, 2H) A 34 (d, 2H), 8 56 (s,
1H
77 (CDCls) 099 (t, 3H), 1 44 (hextet, 2H), 1 87 (pentet, 2H), 4 17 (t, 2H), 7 4 (m, 2H), 8 05 (d, 1H),

8 15 (s, 1H), 8 45 (s, 1H)

I278

(CDCls) 247 (s, 3H), 729 (m, 1H), 7 41 (m, 3H), 7 55 (m, 2H), 8 10 (m, 1H), 8 20 (bs, 1H),
8 60 (s, 1H)

I279

(CDCls) 092 (t, 3H), 125 (m, 2H), 1 36 (m, 4H), 1 83 (pentet, 2H), 7 01 (d, 1H), 7 50 (d, 1H),

758 (d, 1H), 7 88 (d, 1H), 7 89 (d, 1H), 8 24 (d, 1H), B 62 (s, 1H)
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280 (CDCl) 099, 101 (2t, 6H), 153, (m, 2H), 1 80 (pentet, 2H), 1 91 (hextet, 2H), 4 03 (t, 2H),
4 11 (1, 2H), 6 97 (d, 2H), 8 07 (d, 2H), 8 43, (s,1H)
Fm (CDCls) 1 08 (t, 3H), 1 84 (hextet, 2H), 399 (t, 2H), 4 74 (q, 2H), 6 98 (d, 2H), 8 06 (d, 2H),
8 53, (s,1H)
282 (CDCl,) 382 (s, 3H), 7 08 (m, 4H), 7 13 (1, 3H), 7 37 (t, 1H), 8 2 (d, 1H), 8 46, (s,1H)
283 (CDCls) 097 (t, 3H), 143 (m, 2H), 1 85 (m, 2H), 3 86 (s, 3H), 4 15 (1, 2H), 7 03 (m, 2H), 7 43
dt, 1H), 7 58 (dd, 1H), 8 44 (s, 1H)
284 (CDCls) 097 (t, 3H), 143 (dt, 2H), 186 (quintet, 2H), 2 42 (s, 3H), 252 (s, 3H), 4 14 (t, 2H),
7 27 (d, 2H), 8 46 (d, 2H)
285 (CDClz) 097 (t, 3H), 143 (dt, 2H), 1 83 (quintet, 2H), 2 43 (s, 3H), 253 (s, 3H), 4 13 (t, 2H),
7 36 (m, 2H), 8 30 (m, 2H)
86 (CDCly) 097 (t, 3H), 1 43 (dt, 2H), 180 (quintst, 2H), 2 50 (s, 3H), 388 (s, 3H), 4 13 (t, 2H),
6 97 (d, 2H), 8 63 (d, 2H)
flzT7 (CDCls) 099 (t, 3H), 143 (m, 2H), 1 85 (m, 2H), 4 15 (t, 2H), 6 87 (m, 2H), 7 36 (dt, 1H), 8 14
(dd, 1H), 8 45 (s, 1H), 10 37 (s, 1H)
288 (CDCls) 100 (t, 3H), 143 (dq, 2H), 188 (quintet, 2H), 4 21 (1, 2H), 7 94 (s, 1H), 8 42 (s, 1H),
8 54 (s, 2H)
289 (CDCly) 100 (t, 3H), 1 44 (dt, 2H), 1 86 (quintet, 2H), 4 16 (t, 2H), 7 18 (t, 1H), 8 07 (m, 1H),
8 34 (dd, 1H), 8 43 (s, 1H)
290 CDCls) 477 (g, 2 H), 7 21 (1, TH), 8 10 (m, 1H), 8 35 (dd, 1H), 8 55 (s, 1H
91 (DMSO-d6) 2 32 (s, 3H), 4 68 (g, 2H), 7 27 (d, 2H), 7 36 (d, 2H), NH not resolved
92 (CDCls) 3 88 (s, 3H), 4 35 (s, 2H), 4 45 (br g, 2H), 7 45 (s, 3H

SCompound 273 was prepared and tested as a 1 1 mixture with its unoxidized (dihydro) form
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The compounds of the present inventon have fungitoxic actvity,
particularly agatnst phytopathogenic fungi They are active against fung
of a number of classes including Deuteromycetes (Fungl Imperfecti),
Basidiomycetes, Phycomycetes and Ascomycetes More particularly, the
method of this invention provides for activity against orgamsms including,
but not hmited to, Pyncularia oryzae, Erysiphe graminis, Puccinia
recondita, Colletoinchum lagenanum, Helminthosponum species,
Alternaria solani, Septona nodorum, Sclerotimia species, Sphaerotheca
fuliginea, Plasmopara viticola, Pseudoperonospora cubensis, Cercospora
species, Uncinula necator and Podosphaera leucoincha More
particularly, nce diseases are controlied by the method of the invention

Examples of such nce diseases are seedbome diseases, soilborne
diseases, and seedling box and field diseases such as those caused by
Pynculana oryzae and Rhizoctoria species Additional diseases include
powdery mildew incited by Sphaerotheca fulignea (e g, cucurbit powdery
mildew), Uncinula necator (eg, grape powdery mildew), and
Podosphaera lsucotricha (e g, apple powdery mildew) Cereal diseases
are controlled such as those caused by Erysiphe gramimis, Puccinia
recondnta, Septona nodurum and Helminthosporium species Tomato and
potato diseases are controlled such as those caused by Alternaria solani

The compounds of the invention can be applied as fungicidal sprays by
methods commonly employed, such as conventional high-gallonage
hydraulic sprays, low-galionage sprays, air-blast, aenal sprays and dusts
Such use conveniently permits treatment of fungal infestations in crops
such as vegetables, fruits, omamentals, seeds, turf, cereal and vines
among other plants The diluthon and rate of application will depend upon
the type of equipment employed, the method and frequency of application
desired and diseases to be controlled, but the effective amount 1s usually
from about 0 01 kilogram (kg) to about 20 kg, of active Ingredient (a 1) per
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hectare (ha) As a foliar fungicide, a compound of the present invention I1s
usually appled to growing plants at a rate of about 01 to about 5 and
preferably from about 0 125 to about 0 5 kg per hectare

As a seed protactant, the amount of toxicant coated on the seed Is
usually at a dosage rate of about 10 to about 250 grams (g) and
preferably from about 20 to about 60 g per 50 kilograms of seed As a soll
fungicide, the chemical can be incorporated in the soil or applied to the
surface usually at a rate of 0 5 to about 20 kg and preferably about 1 to
about 5 kg per hectare

The compounds of the present invention are useful for the control of fungi
and can be utilized at various loct such as the seed, the water surface,
the soil or the foliage For such purposes, these compounds can be used
in the technical or pure form as prepared, as solutons or as formulations
The compounds are usually taken up in a camer or are formulated so as
to render them suitable for subsequent use as fungicides For example,
these chemical agents can be formulated as wettable powders, dry
powders, emuisifiable concentrates, dusts, granular formulations,
aerosols, or flowable emulsion concentrates In such formulations, the
compounds are extended with a liquid or solid camer and when desired
surtable surfactants are Incorporated

It 1s usually desirable, particularly in the case of foliar spray formulations,
to include adjuvants, such as wetting agents, spreading agents,
dispersing agents, stickers, adhesive and the like in accordance with
agricultural practices Such adjuvants commonly used in the art can be
found 1n MecCutcheon's Emuilsifiers and Detergents, McCutcheon's
Emulsifiers and Detergents and McCutcheon's Functional Materials all
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published annually by McCutcheon Division of MC Publishing Company
(New Jersey)

in general, the compounds utiized in this invention can be dissolved In
appropriate solvents such as acetone, methanol, ethanal,
dimethylformamide or dimethyl sulfoxide and such solutions extended
with water The concentrations of the solution can vary from 1% to 90%
with a preferred range being 5 to 50%

For the preparation of emulsifiable concentrates, the compounds of the
invention can be dissolved in suitable organic solvents or a mixture of
solvents, together with an emulsifying agent which permits dispersion of
the fungicide in water The concentration of the active ingredient in
emuilsifiable concentrates I8 usually 10% to 90% and in flowable emulsion
concentrates, this can be as high as 75%

Waettable powders suitable for spraying can be prepared by admixing the
compound with finely divided solid, such as inorganic siicates and
carbonates, and silicas and incorporatng wetting agents, sticking agents,
and/or dispersing agents in such mixtures The concentration of active
ingredients in such formulatons 1s usually in the range of 20% to 98%,
preferably 40% to 75% A typical wettable powder i1s made by blending 50
parts of a compound of this invention, 45 parts of a synthetic precipitated
hydrated sticon dloxide sold under the trademark Hi-SiI® and 5 parts of
sodlum lignosulfonate (Marasperse" N-22) in another preparation of a
Kaolin type, (Barden) clay i1s used in place of the H-Sil in the above
wettable powder and in another such preparaton 25% of the Hi-Sil Is
replaced with a synthetic sodium silicoaluminate sold under the trademark
Zaolex® 7
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Dusts are prepared by mixing the compounds of the invention with finely
divided inert solids which can be organic or inorganic in nature Materals
useful for this purpose include botanical flours, silicas, silicates and
carbonates One convenient method for prepanng a dust i1s to dilute a
wettable powder with a finely dwvided carner Dust concentrates
containing 20% to 80% of the active ingredient are commonly made and
are subsequently diluted to 1% to 10% use concentration

The compounds of the present invention may be utilized 1n combination
with other fungicides such as ferbam, ziram, maneb, mancozeb, zineb,
propineb, metham, thiram, the complex of zineb and polyethylene thiuram
disulfide, dazomet and mixtures of these with copper saits, dinocap,
binapacryl, 2-ssc-butyl-4,6-dinitrophenyl sopropyl carbonate, captan,
folpet, glyodin, anilazine, ditaimfos, S5-amino-1-[bis(dimethylamino)-
phosphinyl]-3-phenyi-1,2,4-tnazole, etradlazole, dithianon, thioquinox,
benomyl, thiabendazole, 4-(2-chlorophenyihydrazono)-3-methyl-5-
isoxazolone, vinclozolin, iprodione, procymidons, tnadimenol, triadimefon,
bitestanol, prochloraz, fenanmol, is-(p-chlorophenyl)-3-pyridinemethanol,
bis-{p-chlorophenyl)-5-pynmidinemethanol, tnanmeol, fiutnafol, flusiazole,
propiconazole, ectaconazole, myclobutanil, fenbuconazole,
hexaconazole, cyproconazole, tebuconazole, epoxiconazole,
diniconazole, fluoromide, pyndine-2-thiol-1-oxide, 8-hydroxyquinoline
sulfate and metal salts thereof, 2,3-dihydro-5-carboxaniido-6-methyi-1,4-
oxathiin-4,4-dioxide,  2,3-dihydro-5-carboxanilido-6-methyl-1,4-oxathlin,
cls-N-[(1,1,2,2-tetrachloroethyl)thiol]-4-cyclohexene-1,2-dicarboximide,

cycloheximide, dehydroacetic acid, captafol, ethirimol, quinomethionate,
D,L-methyl-N-(2,6-dimethylphenyi)-N-(2'-methoxyacetyl)alanine = methyl
ester, D,L-methyl-N-(2,6-dimethylphenyf)-N-chloroacetyi-D,L-2-amino-
butyrolactone, D,L-N-{2,6-dimethyl=henyl)-N-(phenylacetyl)alanine methyl
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ester, 5-methyl-5-vinyl-3-(3,5-dichlorophenyl)-2,4-dioxo-1,3-oxazolidine,
3-(3,5-dichiorophenyl)-5-methyl-5-(methoxymethyl)-1,3-oxazohd-2,4-
dione, 3-(3,5-dichlorophenyl)-1-1sopropylcarbamoylhydantoin, 2-cyano-[N-
{ethylaminocarbonyl)-2-methoximinolacetamide, fenpropimorph, fen-
propidine, 2,6-dmethyl-N-tndecylmorpholine, dodemorph, tnforine,
chlorothalonil, dichlone, chloroneb, tncamba, TCPN, dichloran, 2-chloro-
1-nitropropane, polychloronitrobenzenes such as pentachlorontro-
benzene (PCNB), tetrafluorodichloroacetone, griseofulvin, kasugamycin,
polyoxin, validamycin, streptomycin, copper hydroxide, cuprous oxide,
basic cupric chlonde, basic copper carbonate, copper terephthalate,
copper naphthenate, Bordeaux mixture, dodine, p-dimethyl-
aminobenzenesodium sulfonate, methyl isothiocyanate, 1-thiocyano-2,4-
dinitrobenzene, 1-phenylthio-semicarbazide, calcium cyanamide, Ime
sulfur, thiophanate-methyl, flutolanil, edifenphos, isoprothiolans,
probenazole, Iprobenfos, tricyclazole, pyroquilon, dimethomorph,
cymoxanil, thifluzamide, furalaxyl, ofurace, benalaxyl, oxadixyl,
propamocarb, cyprofuram, fenpiclonil, fludioxonil, pynmethanll, cyprodinil,
tnticonazole, fluquinconazole, metconazole, spiroxamine, carpropamid,
azoxystrobin, kresoxim-methyl, metominostrobin, trifloxystrobin and
zoxamide

Funaqicidal Testing Protocols and Test Data
Examples of diseases against which the compounds of the invention are

useful Include nce diseases such as rice blast, nce sheath bhight and
helmenthosponum leaf spot, cereal diseases such as wheat powdery
mildew, wheat leaf rust, and septoria, tomato and potato early blight,
peanut early leaf spot, grape and cucumber powdery mildew, apple scab,
apple powder mildew, brown rot of fruts, cucumber anthracnose and

bean powdery mildew
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Fungicide screening for control of Rice Blast
and Cucumber Powdery Mildew
Plant Propagation
Plants used in the fungicide testing program were grown in 2-1/4-inch

(5 7-cm) square pots containing RediEarth propagation substrate The
plants were raised under greenhouse conditions The nce plants were 12-
days-old and cucumbers were 13-days-old at the time of spraying with
chemical treatments

Sample Preparation
The sample of the expenmental chemical was weighed and dissoived in

an acetone-methanol-water solution (A/M/W at 1 1 2 ratio by volume)

Spraying Procedure
After sprayer calibration, the test solutions were poured into the fungicide

sprayer The fungicide sprayer contains three spray nozzles, located
approximately 10 cm above and to the sides of the plants The spray
produced by the nozzles resuits In uniform coverage of both the upper
and lower parts of the plant leaves After spraying, the treated plants were
placed in a drying chamber for 4 hours, prior to sorting

Cucumber Powdery Mildew
Cucumber Powdery Mlidew (CPM), caused by the fungus Sphaerotheca

fulginea, was maintained on large cucumber plants For inoculum
preparation, five to eight leaves depending on size, completely covered
with powdery mildew spores, were collected The leaves were placed in a
glass jar and covered with 500 mi of water, contalning 5 drops of Tween-
80 The material was filtered through two layers of cheesecloth to remove
leaf fragments The spore count was adjusted to 2 x 10° spores per mi
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Cucumber plants, cv "Bush Champion," were used for this test The
plants were thinned to one per pot after the cotyledons were fully
developed Two days before the test, the small leaves and menstem
region were removed, leaving only the cotyledons and one large true leaf

The protectant tests required that the cucumber plants be inoculated 1
day after spraying with the chemical treatment The plants were
mnoculated with a hand-held spray botile with the suspension of fungal
spores The leaves were lightly misted on the upper surface from two
dfferent spray directons Disease development occurred in the
greenhouse

After seven days, the plants were evaluated for percent of disease
control The results are reported as percent control, 100 1s total disease
control, 0 1s no disease control

Rice Blast

Rice Blast (RB), caused by the fungus Pynculana oryzae, was mantained
on potato dextrose agar (PDA) plates under fluorescent lamps at room
temperature Six different isolates of the fungus were used to prepare the
moculum Approximately 5 plates of each isolate were used to prepare
250 ml of inoculum The plates were flooded with water and scraped
gently with a rubber spatula The spore suspension was filtered through
one layer of cheese cloth to remove mycelial fragments and agar pieces
The spore count was adjusted to achieve a concentration of 5 x 108
sporas per mi

2
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Rice plants cv “M-201," were used for this test The protectant tests
required that the nce plants be inoculated 1 day after spraying with the
chemical treatment The curative tests in the primary screen required that
the plants be noculated 1 day after spraying with the treatment The
plants were inoculated with fungal spores using a DeVilbiss atomizer,
using a spray pressure of 30 pst (200 kPa) The inoculated plants were
quickly placed in a mist chamber with 100% relative humidity (RH) at
20°C for one day and two nights, approximately 40 hours The plants
were moved to the greenhouse for disease development

Six days after inoculation, the treatment comparisons were made The
results are reported as percent control, 100 is total disease control, 0 I1s
no diseasae control

Table 4 Protectant Fungicide Data at 300 g/ha for Rice Blast (RB) and
Cucumber Powdery Mildew (CPM) in the greenhouse, given in percent
control NT means not tested

% |RB|CPM| | # | RB |CPM # |RB|CPM|
1|99 | 80 100} 99 | &0 182 [ 99 | 75
29| 85 | [101|100| €0 193 [80 | 0
also| 0 102( 85 | 50 194 |80 | O
DEIERREEIE 185 | 89 | 50
5| 75| 50 | |104] 99| 80 196 |99 | O
6|90 50 | |105| 8 | 75 197 | 89 | 75
719 75 106(100] 95 198 (80| O
8|9 | 90 107] 99 | 95 199(90| O
g (100[ 80 | [108| 90 | €5 20085 | O
6|90 | 0 109100 95 201 | 85| 0
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11| 75 110] 99 | 90 202 | 90

12| 95 111 85 | 90 203 | 85

13| 95 112| 85 | 80 204 | 75 | 85
141100| 85 113189 | 75 206 | 85 | 80
151 75 | 50 114, 75| 0O 207 {100| 85
16 90 | 75 115[100( 50 208 | 95 | S0
171 99 | 80 116 85| O 209175 0

181 65| 75 1171801 O 210 {100 25
19{100| 75 1181901 O 211 |100| 85
20150} 75 11989 | O 212 | 98 | 85
21| 0 | 50 1201 80| O 213 | 85 | 50
23 50 121|180} O 214 | 50 | 85
24 50 122175 | 75 215 (85 O

25175| O 123| 95 | 50 2161 98 | 80
26{100| 95 1241 75| 0 217 |85 | 0

27180 | 99 125| 50 | &0 218 | 98 | 80
281 85| 85 126 50| O 219 1 50 | 75
291901 90 127{ 95 | 50 220 1100} 80
3085} 76 128) 80| © 227 ) 85| 80
31|60 O 1281 50 | 75 222 | 0 | 50
32| 75| 50 130|680 | O 223|195 | 80
331 80| 75 131{ 80 | 75 224 | 75 | 50
35| 50 | 50 132) 85 | 50 25180 | 0

36| 99 | 50 133|680} O 2650 0

37195 75 134{ 80 | 50 227190 | 75
38f 0 | 50 135| 90 | 50 2281 0 | 50
39| 99| 85 136100| 80 230|758 0O
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40] 90 | O 137] 85| 0 231]85] O
41]100] 50 138 99 | 0 232 [100| 99

421 98 | 50 139 99 | &0 233 | 100 80
431 99 | 80 140 0 | 50 234 1100 80

441 85| O 141 85 | 50 235 | 90 | 80
45| 75| 0 142|180 O 236|199 | 90
46180 O 143| 98 | 60 2871 0 | 95
471100 60 1441 85 | O 238 | 50 | 90
481650 | O 145 | 80 240 | 95 ( 75
49| 95 | 75 146| 95 | 85 241 | 50

501100| 80 147| 98 | O 243 | 75

5190 | O 148 | 80 | 80 244 |1100] 50
521650} O 149| 96 | 75 245|199 | O
53175 0 150|100} 50 246 | 100
54199 | 85 161190 O 247 {100| 80 §
55| 90 | 50 1821 85| O 248 | 100| 80
56| 80 | 80 1631100} O 24918 | O
57|15 O 154| 0 | 75 250 | 80 | 50
58| 85 | 50 155| 90 { 85 2511751 0

59| 50) O 156| 85 O 252 | 85

60| 75| O 1571 88| O 253 1100| 50

61} 85| 50 1568|185 | O 254 195 | O

62| 85| O 159| 85| O 255 |80 O

64| 50| O 160| 75| O 256 | 85 | NT

65| 95 | 50 i61{8 | O 257 1 95| 50 '

66| 50| O 1621 95 | 50 258 | 100| 75

67| 89 | 80 163|190} O 259 190 | 75
S VIR WD SN S S .
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68[ 0 | 50 164|100 95 260 | 75

69| 95 | 80 165 80 261 | 50

70| 80 | 80 166| 75 | 0 262 | 85 | 80
71| 75 | 50 167( 85| O 263 [ 80 | 85
72175 | 50 168| 95 | 50 26450 0
73[ 85 [ 75 169 650 [ 0 265 | 85 | 90
74199 © 170 90 | 75 266 | 90 | 50
75 85 171180 | 50 267 | 80 | 85
76 25 172198 | © 268 0 | 75
77 50 17350 | © 26998 | O
78 25 17475 | O 270 [100{ 95
79| 75 | 50 175[ 95| © 271 | 99 | 50
80 50 176 50 | 50 272 | 100| 80
82 25 177] 95 | 50 273%[100] ©
8380 | o 178[ 75 | © 274 |85 | ©
84| 80 | 85 17975 [ © 275 (85| O
85(100] 50 180| 95 | 90 276 [ 85| 0
86|99 | 80 181{60 | O 277 |95 [ 0
8790 ] o 182] 85 278 [ 85 | 0
88[100| 50 1831 95 280 | 50 | O
89[ 75| O 184| 85 | 75 281 | 85 | 95
92] 0 | 50 185| 80 | 75 282 75 | 75
o3| 0 | 75 186 85 [ 0 283 | 90 [ 50
04 75 187(80 [ © 287 | 80| O
95 25 [ 75 188 80 [ © 288 | 0 | 75
96| 50 | 75 189| 80 | 75 289 [100] 50 |
z 0 | 85 Jlgf..f_o -o 290 | 100| 50

95

65



WO 02167675 PCT/US01/50363

98] 85 | 75 191 95 | 50 291 ] 80 | 0
99[100| 80 292 | 89 | 75
293 | 100| 50
294 [100| 80
295 | 99 | 50
596 | 98 | 75

*Compound 273 was prepared and tested as a 11 mixture with is
unoxidized (dihydro) form

For insecticidal use, the compositions and compounds of this iInvention
can be applied directly to the locus to be protected, as for example, the
area around or upon economic plants infected with insects or to plants on
which infestation 1s t0 be prevented Examples of injunous insects belong
to the orders Lepidoptera, Coleoptera, Diptera, Thysanoptera,
Hymenoptera, Heteroptera, Homoptera, Orthoptera, and Acarina The
compounds and compositions may be used either as contact or systemic
pestcides The compounds of the invention are applied to the insect's
habitat at a rate of 0 0005 to 10 kilograms per hectare, preferably 0 05 to
5 and most preferably from 0 1 to 1 kilogram per hectare

In the practice of the method of the invention, the active compound may
be applied to the soil or follage where it i1s absorbed by the plant,
translocated to other plant parts and ulhmately ingested by the pest or
insects by means of ingestion of the plant part(s) This means of
application Is referred to as "systemic” application Altematively, the
active compound may be applied to the soil and contacted theremn with
the insects and other pests to be controlled This means of applicabon is
referred to as "soil® applicaton In another altemative, the active
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compound may be foliarly apphed to the plants to be freed from insects
and other pests which feed on the follage

The active compounds of the present invention may be employed aione
or in the form of mixtures with one another and/or with such solid and/or
iquid dispersible carrier vehicles and/or with other known compatible
active agents, especially plant protecton agents, such as other
insecticides, arthropodicides, nematicides, fungicides, bactencides,
rodenticides, herbicides, fertilizers, growth-regulating agents, synergists

In the compositions of the invention, the actve compound is present in an
amount substantlally beiween about 00001-99% by weight For
compositions suitable for storage or transportation, the amount of active
ingredient is preferably between about 0 5-90% by weight, and more
preferably between about I-75% by weight of the mixture Compositions
suitable for direct application or fleld application generally contain the
active compound in an amount substantially between about 0 0001-95%,
preferably between about 0 0005-90% by weight, and more preferably
between about 0 00I-75% by weight of the mixture The composition can
also be stated as a ratio of the compound to the carrler In the present
invention the weight ratio of these matenals (achve compound/caitier)
can vary from 99 1 to 1 4 and more preferably from 10 1to 13

in general, the compounds of this invention can be dissolved in certain
solvents such as acetone, methanol, ethanol, dimethylformamide,
pyridine or dimethyl sulfoxide and such solutions can be diluted with
water The concentrations of the solution can vary from about 1% to
about 90% with a preferred range belng from about 5% to about 50%

a7
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For the preparation of emulsifiable concentrates, the compound can be
dissolved In suitable organic solvents, or a mixture of solvents, together
with an emulsifying agent to enhance dispersion of the compound In
water The concentration of the active ingredient In emulsifiable
concentrates 1s usually from about 10% to about 90%, and in flowable
emulsion concentrates, can be as high as about 75%

The active compounds can be applied as insecticide sprays by methods
commonly employed, such as conventonal high-gallonage hydraulic
sprays, low gallonage sprays, ultra-low-volume sprays, airblast spray,
aeral sprays, and dusts

The present invention also contemplates methods of killing, combatting or
controlling pests which compromises contacting pests with a combative or
toxic amount (1@ a peshcidally effectve amount) of at least one active
compound of the invention alone or together with a carner vehicle
(composition or formulation) as noted above The term "contacting® as
employed n the specification and clams means applying to at least one
of (a) such pests and (b) the commesponding habitat thereof (1 e, the locus
to be protected, for example, to a growing crop or {0 an area where a crop
Is to be grown) the active compound of this invention alons or as a
constituent of a composition or formulation

In addition to the aforementioned ingredients the preparations according
to the invenhon may aiso contain other substances commonly used in
preparations of this kind For example, a lubncant, such as calcium
stearate or magnesium stearate, may be added to a wettable powder or
to a mixture to be granulated Furthermore there may, for example, be
added "adhesives® such as polyvinylaicohol-cellulose denvatives or other
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colloidal matenals, such as casein, to improve the adherence of the
pesticide to the surface to be protected

Insecticidal Testing Protocol and Test Data
Numerous compounds of this Invention were testad for insecticidal

achvity This testing was carned out using two different protocols
Protocol 1

Test Solution Preparation

A test soluhon containing 1250 parts per million (ppm) was prepared by
dissolving the test compound in 15 millliters of solvent (acetone
methanol, 11) and then adding 65 mililiters of a second soivent
(acetone water, 1 1) to give an acetone water methanol system of 50
40 10

Sprayer
The enclosed spraying chamber consisted of a single spray nozzie

mounted on a boom moving at a fixed speed and distance over stationary
targets The vertical distance from the nozzle tip to the targets was
adjusted to glve rates varying from 150 g/ha to 600 g/ha

3 Test Species
Tests were conducted with the following pests

Folar Species

SYMBOL COMMON NAME LATIN NAME

AW Southern Armyworm Spodoptera endania
BB Mexican Bean Beetie Epilachna venvestis
MTA Two-Spotted Spider Mite Tetranychus urticae
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Southern Armyworm
Individual fully expanded pnmary ima bean (Phaseolus imensis) leaves

were placed bottom side up on moistened pieces of filter paper in Petn
dishes The leaves were sprayed with the test solutions and allowed to
dry The dishes were infested with 5 third Instar larvae of the southem
armyworm, covered with the lids, and held at 27°C Armyworm control
was rated by visual inspechon arter 48 hours A rating of 100 indicated
that all larvae wera dead A rating of 0 Indicated no dead larvae and
nommal feeding Intermediate control was indicated by intermediate
ralings

Mexican Bean Beetle
Individual fully expanded primary ima bean (Phassoius imensis) [eaves

were placed bottom side up on moistened pieces of filter paper in Petn
dishes The leaves were sprayed with the test solutions and allowed to
dry The dishes were infested with 5 third instar larvae of the mexican
bean beetle, covered with the lids, and held at 27°C Bean besetle control
was rated by visual inspection after 48 hours A rahng of 100 indicated
that all larvae were dead A rating of O Indicated no dead iarvas and
normal feeding Intermediate control was indicated by intermediate
ralings

C Two S d Spider Mite

A pad of moistened cotton was placed in a Petrt dish A 1 - Inch square
section cut from a fully expanded pnmary ima bean (Phaseolus imensis)
leaf was posiioned bottom side up on the moist cotton The leaf square
was Infested with approximately 50 adult female mites The dishes were
sprayed with the test solutions and held at 27°C for mortalty
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determination 1-day post-treatment The percentage of mites killed were
rated from 100% (all dead) to 0% (all alive)

Protocol 2

Candidate compounds are solubiized in a solvent mix (ether
acetone/methanol/water or DMSO/water) The compounds are screened
against Aedes aegypt! (yellowfever mosquito, YFM) or Caenorhabdilis
elegans nematode (CE)

For screening A aegypti, wells are filled with 1 mL of diet (500 ppm of a
11 liver powder/yeast In D1 water) The appropnate volume of test
matenal 1s added to the wells to provide a final concentration of 3 ppm
Approximately 10-15 three (3) day old mosquito larvae are used for
infesting the test wells Mosquito larva trays are stored in an 27°C room
and mortalty readings taken 3 days after infestng A compound is
declared active if all organisms within the test well are dead at reading
ime

For screening C elegans, wells are filled with 1 mL of E colr diet (cell
density = 4% transmittance at 535 nM) The appropnate volume of test
matenal 1s added to the wells to provide a final concentration of either 15
or 20 ppm Approximately 10-15 four (4) day old nematodes are used for
infesting the test wells Test plates are stored at 21°C and mortality
readings taken 6 days after Infesting A compound is declared active if all
organisms within the test well are dead at reading time
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Table 5 Insecticide data for compounds of the invention

Protocol 1 Protocol 2
CE | YFM
Cmpd Insect | Insect
Number| DOSE AW BB |MTA Active | Active
4 300 75 0 0 NT NT
5 300 NT 75 0 NT NT
5 800 50 NT T NT NT
6 300 0 100 0 NT NT
7 300 0 100 100 NT NT
8 300 0 0 100 NT NT
9 NT NT NT NT Y Y
16 150 NT NT 89 Y Y
18 + 150 NT NT 100 Y N
19 150 0 100 80 NT NT
26 300 0 50 0 NT NT §
27 300 0 75 0 NT NT
29 300 0 0 90 NT NT
33 300 0 100 75 NT NT
34 300 0 75 0 NT NT
37 300 100 75 75 NT NT
40 300 0 50 90 NT NT
41 300 0 50 0 NT NT
43 150 50 0 0 NT NT
44 150 75 0 0 NT NT
48 150 0 0 75 NT NT
50 150 0 0 75 N N
52 150 0 0 100 NT Y
60 . NT NT NT NT Y N
61 NT NT NT NT Y N
63 150 NT NT 0 Y Y
65 NT NT NT NT Y N
67 NT NT NT NT Y N
69 150 NT NT 88 Y N
70 150 NT NT 71 N N
81 NT NT NT NT N Y
86 NT NT NT NT N Y
91 NT NT NT NT N Y
g9 NT NT NT NT Y N
100 150 1:NT NT 25 | Y N
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101 150 NT NT 0 Y N
103 150 NT NT 23 Y Y
109 150 NT NT 90 Y N
110 150 NT NT 100 Y Y
112 150 NT NT 0 Y N
123 150 NT NT 0 Y N
127 150 NT NT 95 N N
128 NT NT NT NT Y N
133 150 NT NT 0 N Y
134 300 NT NT NT N Y
135 150 NT NT 43 N N
137 NT NT NT NT Y Y
162 NT NT NT NT Y N
163 150 NT NT 100 N N
164 NT NT NT NT Y Y
171 NT NT NT NT N Y
175 NT NT NT NT Y N
178 NT NT NT NT Y N
179 NT NT NT NT Y N
180 NT NT NT NT Y N
183 NT NT NT NT Y N
203 NT NT NT NT N Y
205 NT NT NT NT N Y
209 NT NT NT NT N Y
210 NT NT NT NT N Y
223 NT NT NT NT Y NT
233 300 50 75 0 NT NT
234 300 0 0 100 NT NT
235 300 0 100 100 NT NT
236 300 0 100 100 NT NT
238 300 0 75 100 NT NT
239 300 0 75 0 NT NT
240 300 S0 75 100 NT NT
241 300 0 0 100 NT NT
242 300 0 90 100 NT NT
245 300 100 100 100 NT NT
247 300 0 90 0 NT NT
248 150 0 0 100 NT NT
249 150 100 0 90 NT NT
251 150 0 50 75 NT NT
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252 150 0 100__| 50 NT | NT
253 150 0 0 [100| | NT | NT
254 | 150 0 00| 100 Y_|_N
255 150 0 90 |1 N | N
256 150 0 0 € N | N
258 NT NT NT_ [t Y [ N
259 150 NT NT 2 Y [N
260 150 NT NT_ | 0 Y [ N
262 | 150 NT NT_| 0 Y | Y
264 NT NT NT__ | NT Y | N
265 150 T NT Y | Y
266 | 150 T NT_ Y Y
270 160 T NT_ | 0 Y [N
271 150 T NT | 93 Y Y
277 NT NT NT__ I NT Y [ Y
278 NT NT NT__ [ NT Y | N
284 NT NT NT__| NT Y | Y
285 NT NT NT [ NT N | Y
286 NT NT NT__| NT N | Y
288 NT NT NT__| NT N_| Y

Y = yes (active), N=no (ln?ctlve). NT = not tested
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A compound of the formula

1

7
N 4
N
3 -
R l}l X35
R4

wherein

H‘l

1s atkyl, haloalkyl, cyanoalkyl, alkenyl, haloalkenyl, alkynyi,
haloalkynyl, cycloalkylalkynyl, alkoxyalkyl, alkylthioalkyl,
cycloalkyl, cycloalkylaikyl, tnalkylsilylalkyl where the three
alkyl groups may be the same or different, alkoxycarbonyl,
alkylcarbonyl, alkoxycarbonylalkyl, phenyl, naphthyl, or
phenyl or naphthyl substituted with from one to three
substituents independently selected from the group
consisting of alkyl, halo, nitro, alkoxy, alkylthio, haloalkyl,
haloalkylthic and haloalkoxy, phenalkyl or phenalkyl
substituted on the phenyl nng with from one to three
substituents independently selected from the group
consisting of alkyl, halo, alkoxy, haloalkyl and haloalkoxy,
pyndyl or pyndyl subshtuted with from one to two
substituents Independently selected from the group
consisting of alkyl and halo, furyl, thienyl, thenyt or furyl,
thienyl or thenyl substtuted with halo or alkyl on the furyt or
thienyl ring, benzothienyl, benzofuranyl or benzothienyl or
benzofuranyl substituted with halo, alkyl or haloaikyi,
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Is alkyl, cycloalkyl, cycloalkylalkyl, phenalkyl or phenalkyl
substituted on the phenyl nng with from one to three
substituents independently selected from the group
consisting of alkyl, halo, alkoxy, haloalkyl and haloalkoxy,
aryl selected from phenyl, naphthyl, and phenyl and
naphthyl substtuted with from one to five substituents
independently selected from the group consishng of halo,
alkyl, haloalkyl, haloalkoxy, alkylthio, haloalkylthio,
alkylsulfinyl, alkylsulfonyi, nitro, cyano, diaikylamino wheremn
the alkyl groups may be the same or different or together
with the nitrogen to which they are attached form a 5- or 6-
membered heterocychc nng, or phenyl and naphthyl
substituted with a heteroaryl group selected from furyl,
thienyl, quinolinyl, 1soquinoiinyl, benzofuranyl, benzothienyl,
pynidyl, pyndazinyl, pynmidinyl, pyrazinyl, 1,2,3-thiadiazol-4-
yl, 3-(4,5-dihydro-1,2,4-triazin-6-one)yl and oxazol-5-yl, and
furyl, thienyl, quinolinyl, Isoquinolinyl, benzofuranyi,
benzothienyl, pyndyl, pyndazinyl, pynmidinyl, pyrazinyl,
1,2,3-thiadlazol-4-yl, 3-(4,5-dthydro-1,2,4-triazin-6-onejyi
and oxazol-5-yl substituted with one or two subshtuents
independently selected from halo, alkyl, alkoxy, halosikoxy,
haloalkyl, alkylthio, nitro and cyano, phenyl, phenoxy, and
phenyl and phenoxy substituted with one or two substituents
independently selected from the group consisting of halo,
alkyl, alkoxy, haloalkyl, haloalkoxy, alkyithio, nitro and
cyano, heteroaryl selected from furyl, thienyl, quinolinyl,
isoquinolinyl, benzofuranyl,  benzothienyl,  pyndyi,
pyndazinyl, pynmidinyl, pyrazinyl, pyrazolyl, 1,2,3-thiadliazol-
4-y|, thiazolyl, triazolyl, tnazinyl, 1Isoxazolyl and oxazolyl, and
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furyl, thienyl, pyndyl, pyndazinyl, pynmidinyl, pyrazinyl,
1,2,3-thiadiazol-4-yl and oxazoly! substituted with one or iwo
subshtuents independently selected from halo, alkyl, alkoxy,
haloalkoxy, haloalkyl, alkyithio, haloalkyithio, nitro and
cyano,

IS a hydrogen atom, alkyl, haloalkyl, alkylcarbonyi,
alkylcarbonylalkyl, cycloalkyl, cycloalkylalkyl, cycloalkyl-
carbonyl, alkylsuifonyl, alkyithio, amino, alkylamino,
dialkylamino wherein the alkyl groups may be the same or
different or together with the nitrogen to which they are
attached form a 5- or 6-membered heterocyclic nng, cyano,
alkenyl, alkenylsulfonyl, haloalkenyl, alkenyicarbonyl,
alkynyl, haloalkynyl, alkoxycarbonyl, haloalkoxycarbonyl,
alkoxycarbonylalkyl, alkoxycarbonylthio, (alkylthic)carbonyl,
alkyl(thtocarbonyl), alkylthiothiocarbonyl, alkenyloxy-
carbonyl, alkenylthicthiocarbonyl,  alkynyioxycarbonyl,
alkynyithiothiocarbonyl,  alkoxyoxalyl, alkyicarbonyloxy-
alkoxycarbonyl, aralkyl,  arylcarbonyl,  aryisuifonyl,
arylsulfonylalkenyl, aryloxycarbonyl, aryloxythiocarbonyl,
arylthiothiocarbonyl or aralkyl, arylcarbonyl, arylsulfonyl,
arylsulfonylalkenyl, aryloxycarbonyl, aryloxythiocarbonyl,
aryithiothiocarbony! substituted on an aromatic rnng with
from one to two substituents independently selected from
halo and alkyl, or thenyl or thenyl substituted on the thienyl
nng with from one to two subshtuents independently
selected from halo and alkyl,
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IS a hydrogen atom, alkyl, haloalkyl, alkylcarbonyl,
alkylcarbonyialkyl, formyl, alkoxy, alkoxycarbonyl,
alkoxycarbonyloxy, alkylcarbonyloxy, alkoxycarbonyithio,
alkylcarbonylthio, alkylthio, hydroxy, mercapto, alkenyi,
alkynyl, cyano, amino, alkylamino, dialkylamino wherein the
alky!l groups may be the same or different or together with
the nitrogen to which they are attached form a 5- or 6-
membered heterocyclic nng, aryl, aralkyl, aryloxy, aryithio,
arylcarbonylthio or aryl, aralkyl, aryloxy, arylthio,
arylcarbonylthio substituted on the aryl ring with from one to
three substtuents independently selected from the group
consisting of alkyl, halo, alkoxy, haloalkyl, haloalkoxy,
amino, alkylamino and diatkkylaminc wherein the alkyi
groups may be the same or different or together with the
nitrogen to which they are attached form a 5- or 6-
membered heterocyclic nng, or

can form a fused nng to the R® substituent when the R®
substituent 1s aryl or heteroaryl wherein R* is selected from -
CH(R)-, -O-, -8-, -N(R)-, -C(=0}-, -O(C=0)-, -C(=0)O-, -
CH.CHz, -CH=CH-, -N(R)CHz, -C(R)=N-, -N=C(R)-, -
CH(R)O-, -OCH(R}-, -CH(R)S- and -SCH(R})-, or

R? and R* taken together can form a substituted pyridazinyl nng,

R® and X taken together can form a carbonyl, or

X

1s a hydrogen atom or taken together with R* forms a
nitrogen-carbon bond,
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4 Is an oxygen atom, a suifur atom or NR,

R 1s H or alkyl, or a compound of the formula

R: ,nl
N—N N—N
~_ OO0~ )

or the agronomically acceptable salts, isomers, tautomers,
enantomers and mixtures thereof, provided that

when R' 1s an aralkyl or a hetercaralkyl, R* s not cyano,
alkylsulfonyl, arylsulfonyl or polyhaloalkyl,

when R’ 1s acetyl and R® Is 2-pyndyl, R® and X® taken together can
not form a carbonyl, and

when R® 1s phenyl, methyl or cyclohexyl, R’ is not phenyl, methyl,
rutrophenyl, ethoxycarbonyi, benzyl or benzyloxymethyl

The compound of claim 1 wheren

R! Is (Ci-Cia)alkyl, halo(Cy-Ciz)alkyl, (CzCe)alkenyl, halo{Ce-
Ce)alkenyl, (CxCe)alkynyl, halo{C-Cg)alkynyl, cyclo(Cs-
Cr)alkyl(Co-Cs)alkynyl, (C1-C4)alkoxy(C+-Cq)alkyl, cyclo{Cy
Cralkyl, cyclo(Cs-Cr)alkyl(C1-Ce)alkyl, tri(Ci-Cg)alkylsilyl(C1-
Ca)alkyl where the three alkyl groups may be the same or
different, (C:-Cs)alkoxycarbonyl, (C-Cg)alkyicarbonyl, (Ci-
Cs)alkoxycarbonyl(C4-C,)alkyl, pheny! or phenyl substituted
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with from one to three subshtuents independently selected
from the group consisting of (Ci-Cslalkyl, halo, (Cy-
Cq)alkoxy, halo(Cy-Cq)alkyl and halo{(C,-Cq)alkoxy, phen(C;-
Ca)alky! or phen{C,-C4)alkyl substituted on the phenyl nng
with from one to three subshtuents independently selected
from the group consistng of (Cy-C,)alkyl, halo, (Cs-
Csalkoxy, halo{C,-Cs)alkyl and halo(C,-Cg)alkoxy, furyl,
thienyl, benzothienyl or benzofuranyl,

Is (C1-Cio)alkyl, benzyl, phenethyl or benzyl or phenethyl
subshtuted on the phenyl nng with from one to three
substituents independently selected from the group
consishng of (C-C,)alkyl, halo, (C:-Cs)alkoxy, halo(Cs-
C4)alkyl and halo(C,-C,)alkoxy, phenyl, naphthyl, or phenyl
or naphthyl substituted with from one to three substituents
independently selected from the group consisting of halo,
(C1-Cq)alkyl, halo(C;-Cialkyl, halo{C;-C.)alkoxy, (Cy-
Cy)alkyithio, halo(C4-Ca)alkylthio, (Cq-Ca)alkylsulfinyl, (C,-
Cq)alkylsulfonyl, nitro, cyano, di(Cy-C4)alkylamino wherein
the alkyl groups may be the same or different or together
with the nitrogen to which they are attached form a 5- or 6-
membered heterocyclic ring, quinolinyl, isoquinolinyl,
benzofuranyl, benzothlenyl, or quinolnyl, soquinolinyl,
benzofuranyl or benzothienyl substituted with one or two
substituents independently selected from halo, (C4-Cs)alkyl,
(Ci-Cq)alkoxy, halo{Ci-C)alkoxy, halo(Ci-Calalkyl, (Cs-
Cq)alkylthio, nitro and cyano,
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15 a hydrogen atom, (C;-Ci)alkyl, halo(C;=Cz)alkyl, <{C+
Cs)alkylcarbonyi, {C4-Cs)alkylcarbonyl(C1-Ce)alkyl, cyelo{Ca-
Ce)alkyl, cyclo(Cs-Celalkyl(Cy-Cs)alkyl, cyclo{Cs-Cg)alkyl-
carbonyl, (Ci-Ca)alkylsulfonyl, (Cr-Cg)alkenyl, (Cz-Ca)-
alkenyisulfonyl, phenylsulfonyl(CxCe)alkenyl, halo(Ce-
Ce)alkenyl, (Ca-Ca)alkenylcarbonyl, (C2-Csg)alkynyl, (Cs-
Ca)alkoxycarbonyl, halo(Ci-Cs)alkoxycarbonyl, (C,-Cy)-
atkoxycarbonyl(C+-Ca)alkyl, {C+-Ca)alkylcarbonyloxy-
mathoxycarbonyl, (C1-Cy)alkoxycarbonyithio, ((Cq-
Cs)alkylthio)carbonyl,  (Cy-Cy)alkylthiothiocarbonyl, (Cz-
Cs)alkenyloxycarbonyl, (C2-Cg)alkenylthiothiocarbonyl, (Co-
Ca)alkynyloxycarbonyl, (Ca-Cs)alkynylthiothiocarbonyl, (Cs-
Ca)alkoxyoxalyi, (C4-C4)alkylcarbonyloxy(C1-C4)alkoxy-
carbonyl, phen(C,-Cs)alkyl, benzoyl, phenoxycarbonyl,
phenoxythiocarbonyl, phenyithiothiocarbonyl or phen(C;-
Cas)alkyl, benzoyl, phenoxycarbonyl, phenoxythiocarbonyl,
phenylthiothiocarbonyl substituted on the phenyl ring with
from one to two substtuents independently selected from
halo and {C,-C,)alkyl, or thenyl or thenyl substituted on the
thienyl nng with from one to two substituents independently
selected fromn halo and (C1-Ca)alkyl,

1S a hydrogen atom, (C¢-Cs)alkoxy, (C1-Ca)alkylthio, hydroxy,
mercapto, cyano, phenyl or phenyl substrituted on the phenyl
rAng with from one to three substiuents independently
selacted from the group consisting of (C1-Cg)alkyl, halo, {C4-

Cq)alkoxy, halo{C+-Cq)alkyl and halo(C4-Cq)alkoxy,

Is an oxygen atom or a sulfur atom, and
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1s a hydrogen atom or taken together with R* forms a
nitrogen-carbon bond

The compound of claim 2 wherein

R1

RS

1S {C,-Cip)alkyl, halo(C,-Cai)atkyl, (Cao-Ce)alkenyl, {(Ca-
Ce)alkynyl, cyclo(Cs-Ca)alkyl(C1-Co)alkyl, tn(C+-Cs)-
alkyisilyl(C-C»)alkyl where the three alkyl groups may be
the same or different,

is phenyl, naphthyl, or phenyl or naphthyl substtuted with
from one to three substituens independently selected from
the group consisting of halo, (C1-C4)alkyl, halo(C4-Co)alkyl
and halo(C4-Cz)alkoxy,

Is a hydrogen atom, (C;-C.)alkyisulfonyl, (C;-Cs)alkoxy-
carbonylthlo, (C.-C.)alkenyloxycarbonyl, (C2-Cg)alkynyl, (Co-
Cq)alkynyloxycarbonyl or (C4-C,)alkoxyoxalyl, and

Is @ hydrogen atom, (C;-C4)alkoxy or (Cs-C4)alkyithio

The compound of claim 3 wherein

H1

18 (C1-Cro)alkyl, halo(Ci-Cio)alkyl, (Cz-Cg)aikenyl, halo(Ce
Ce)alkenyl, (Cz-Cealkynyl, cyclo(Cs-Ce)alkyl(C:-Co)alkyl,
{n(C4-Cs)alkylsilyl(C-Co)alkyl where the three alkyl groups
may be the same or different,
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R? s dihalosubstitutedphenyl, di(C,-Cs)alkyisubstitutedpheny,
di(halo(C+-Co)alkyl)substitutedphenyl, monohalomono(C;-
Cialkylsubstitutedphenyl or  monchalomono(halo(C+-
C.,)alkyl)substitutedphenyl,

R* and R® are hydrogen

A fungicidal composition comprising a fungicidally effective amount
of a compound of the formula
H‘l

whereln

R' s a hydrogen atom, alkyl, haloalkyl, cyanoalkyl, alkenyl,
haloalkkenyl, alkynyl, haloalkynyl, cycloalkylalkynyl,
alkoxyalkyl, alkyithicalkyl, cycioaikyl, cycloalkylalkyl,
tnalkylsilylatkyl where the three alkyl groups may be the
same or dfferent, alkoxycarbonyl, alkylcarbonyl,
alkoxycarbonylalkyl, phenyl, naphthyl, or phenyl or naphthyl
substituted with from one to three substtuents
independently selected from the group consishng of alkyl,
halo, nitro, alkoxy, alkyithio, hailoalkyl, haloalkylthio and
haloalkoxy, phenalkyl or phenalkyl substituted on the pheny!
ring with from one to three substituents independently
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selected from the group consisting of alkyl, halo, alkoxy,
haloalkyl and haloalkoxy, pyndyl or pyndyl subshtuted with
from one to two substtuents independently selected from
the group consisting of alkyl and halo, furyl, thienyi, thenyl or
furyl, thienyl or thenyl substituted with halo or alkyl on the
furyl or thienyl nng, benzothienyl, benzofuranyl or
benzothieny! or benzoruranyl substituied with halo, atkyl or
haloalkyl,

1s alkyl, cycloalkyi, cycloalkylalkyl, phenalkyl or phenalkyl
substituted on the phenyl nng with from one to three
substituents independently selected from the group
consistng of alkyl, halo, alkoxy, haloalkyl and haloatkoxy,
aryl selected from phenyl, naphthyl, and phenyl and
naphthyl substituted with from one to five substituents
independently selected from the group consisting of halo,
alkyl, haloalkyl, haloalkoxy, alkylthio, haloalkyithio,
alkylsulfinyl, alkylsulfonyl, nitro, cyano, dialkylarino wheremn
the alkyl groups may be the same or different or together
with the nitrogen to which they are attached form a 5- or 6-
membered heterocychic ring, or phenyl and naphthyl
substituted with a heteroaryl group selected from furyl,
thienyl, quinollnyl, Isoquinolinyl, benzofuranyl, benzothienyl,
pyndyl, pyndazinyl, pyrnimidinyl, pyrazinyi, 1,2,3-thiadiazol-4-
vl, 3-(4,5-dihydro-1,2,4-tnazin-6-one)yl and oxazol-5-yl, and
furyl, thienyl, quinolinyl, isoquinclinyl, benzofuranyl,
benzothienyl, pyndyl, pyrdazinyl, pynmidinyl, pyrazinyl,
1,2,3-thiadlazol-4-yl,  3-(4,5-dihydro-1,2,4-tnazin-6-one)yl
and oxazol-5-yl substituted with one or iwo subshtuents
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Independently selected from halo, alkyl, alkoxy, haloalkoxy,
haloalkyl, alkylthio, nitro and cyano, phenyl, phenoxy, and
phenyl and phenoxy substituted with one or two substituents
independently selected from the group consisting of halo,
alkyl, alkoxy, haloalkyl, haloalkoxy, alkylthio, nitro and
cyano, heteroaryl selected from furyi, thienyl, qumnolinyl,
iIsoquinolinyl, benzoruranyl, benzothienyl, pyndyl,
pyndazinyl, pynmidinyl, pyrazinyl, pyrazolyl, 1,2,3-thiadiazoi-
4-yi, thiazolyl, tnazolyl, tnazinyl, isoxazolyl and oxazolyl, and
furyl, thienyl, pyndyl, pyndazinyl, pynmidinyl, pyrazinyl,
1,2,3-thiadiazol-4-yl and oxazolyl substituted with ons or two
substituents independently selected from halo, alkyl, alkoxy,
haloalkoxy, haloalkyl, alkylthio, haloalkylthio, nitro and
Cyano,

Is a hydrogen atom, haloalkyl, alkylcarbonyl,
alkylcarbonylalkyl, cycloalkyl, cycloalkylalkyl, cycloalkyl-
carbonyi, alkylsulfonyl, atkoxy, alkylthio, amino, alkylamino,
dialkylamino wherein the alkyl groups may be the same or
different or together with the nitrogen to which they are
attached form a 5- or 6-membered heterocyclic ring, cyano,
alkenyl, atkenylsulfonyl, haloalkenyl, alkenylcarbonyl,
alkynyl, haloalkynyl, alkoxycarbonyl, haloalkoxycarbonyl,
alkoxycarbonylalkyl, alkoxycarbonylthio, (alkylthio)carbonyi,
alkyl(thwocarbonyl), alkyithiothiocarbonyl, alkenyloxy-
carbonyl, alkenylthiothiocarbonyl,  alkynyloxycarbonyl,
alkynylthiothiocarbonyl,  alkoxyoxalyl, alkylcarbonyloxy-
alkoxycarbonyl, aralkyl, arylcarbonyl,  arylsulfonyl,
arylsutfonylalkenyl, aryloxycarbonyl, aryloxythiocarbonyl,

115




WO 02067675

PCT/USN1/50363

arylthiothiocarbonyl or aralkyl, arylcarbonyl, arylsulfonyl,
arylsulfonylalkenyl, aryloxycarbonyl, aryloxythiocarbonyl,
arylthiothiocarbonyl subshiuted on an aromatic rng with
from one fo two substituents independently selected from
halo and alkyl,

IS a hydrogen atom, alkyl, haloalkyl, aikylcarbonyi,
alkylcarbonylalkyl, formyl,  alkoxy, alkoxycarbonyl,
alkoxycarbonyloxy, aikylcarbonyloxy, alkoxycarbonyithio,
alkylcarbonyithio, alkyithio, hydroxy, mercapto, alkenyl,
alkynyl, cyano, amino, alkylamino, dialkylamino wherein the
alkyl groups may be the same or different or together with
the nitrogen to which they are attached form a 5- or 6-
membered heterocyclic nng, aryl, aralkyl, aryloxy, aryithio,
arylcarbonyloxy, arylcarbonyithio, or aryl, aralkyl, aryloxy,
arylthio, arylcarbonyfoxy, arylcarbonyithlo substtuted on the
aryl nng with from one to three substituents Independently
selected from the group consisting of alkyl, halo, alkoxy,
haloalkyl, haloalkoxy, amino, alkylamio and dialkylamino
wherem the alkyl groups may be the same or different or
together with the nitrogen to which they are attached form a
5- or 6-membered heterocyclic nng, or

can form a fused ring to the R® substituent when the R®
substtuent is aryl or heteroaryl wherein R* Is selected from -
CH(R)-, -O-, -S-, -N(R)-, -C(=0)-, -O(C=0)-, -C(=0)0O-, -
CH2CHgz-, -CH=CH-, -N(R)CHz-, -C(R)=N-, -N=C(R)-, -
CH(R)O-, -OCH(RY)-, -CH(R)S- and -SCH(R)-, or
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Cgsalkylsuffonyl, (Cz-Cg)alkenyl, (Ca2-Cs)alkenylsuifonyl,
phenylsulfonyl(Cz-Cg)alkenyl,  halo(C2-Cg)alkenyl,  (Ca-
Cg)alkenylcarbonyl, (C2-Cs)atkynyl, (C+-Ca)alkoxycarbonyl,
halo(C,-Cas)alkoxycarbonyl, (C4-Cs4)alkoxycarbonyl(C,-
Cs)alkyl, (Cq-Cs)alkylcarbonyloxymethoxycarbonyl, (C;-
Ca)alkoxycarbonylthio,  ((C,-Cs)alkylthio)carbonyl,  (Cs-
Ca)alkyithiothiocarbonyl, (Cz-Cs)alkenyloxycarbonyl, (Co-
Cg)alkenylthuothiocarbonyl, (Cz-Ce)alkynyloxycarbonyl, (Cz-
Cs)alkynylthiothiocarbonyl, (C1-C4)alkoxyoxalyl, (Cq-
Ca)alkylcarbonyloxy(C+-Cg)alkoxycarbonyl, phen(Cs-Ca)alkyl,
benzoyl, phenoxycarbonyl, phenoxythiocarbonyl,
phenylthiothiocarbonyl or phen(Ci-Cs)alkyl, benzoyl,
phenoxycarbonyl, phenoxythiocarbonyl, phenyithio-
thiocarbonyl substituted on the phenyl nng with from one to
two substituents independently selected from halo and (C4-

c4)alkyll

Is a hydrogen atom, {C4-Cs)alkoxy, (C-Ca)alkyithio, hydroxy,
mercapto, cyano, phenyl or phenyl substituted on the phenyl
nng with from one to three substituents mndependently
selected from the group consisting of (C+-Cs)alkyl, halo, (C+-
Ca)alkoxy, halo(C4-C4)alkyl and halo{Cq-Cq)atkoxy,

Is an oxygen atom or a suifur atom, and

is a hydrogen atom or taken together with R* forms a
nitrogen-carbon bond

The fungicidal composition of claim 6 wherein
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I8 (Cq-Cio)alkyl, halo(Ci-Cqlalkyl, (C-Ce)alkenyl, (Cz
Ce)alkynyl, cyclo(Ca-Cg)alkyl(Ci-Coalkyl, trn{C,-Cq)alkyl-
silyl(C-Co)alkyl where the three alkyl groups may be the
same or different,

is phenyl, naphthyl, or phenyl or naphthyl substituted with
from one to three subshtuents independently selected from
the group consisting of halo, (C,-C4)alkyl, halo(C,-Cs)alkyi
and halo(C4-Caz)alkoxy,

IS a hydrogen atom, (C;-Cy)alkylsulfonyl, (C:-Cs)alkoxy-
carbonylthio, (C2-Cq)alkenyloxycarbonyl, (Cz-Cg)alkynyl, (C2-
Ca4)alkynyloxycarbonyl or {C+-Cg4)alkoxyoxalyl, and

Is a hydrogen atom, (C4-Cs)alkoxy or (C4-Cg4)alkyithio

The fungicidal compaosition of claim 7 whereln

H1

Is (C1-Cio)alkyl, halo(C1-Cio)alkyl, (C=Ca)alkenyl, halo{Cz-
Ce)alkenyl, (CzCglalkynyl, cyclo{Cs-Ce)alkyl(C1-Cz)alkyl,
tn(C+-Cq)alkylsliyl(C1-Cz)alkyl where the three alkyl groups
may be the same or differant,

Is dihalosubstitutedphenyl, di(C1-C,)alkylsubstitutedphenyi,
di(halo{C4-Cz)alkyl)substitutedphenyl, monohalomono(C;-
Cs)alkylsubstitutedphenyl or monchalomono(halo(C1-Cq)-
alkyl)substitutedphenyl,
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R® and R* taken together can form a substituted pyndazinyl nng,
R°® and X" taken together can form a carbonyl, or

X®  1s a hydrogen atom or taken together with R* forms a
nitrogen-carbon bond,

pA IS an oxygen atom, a sulfur atom or NR,
R IS H or alkyl, or a compound of the formula
R! R!
\ /
N—N N—N
o~ OO
NH HN

or the agronomically acceptable salts, Isomers, tautomers,
enantomers and mixtures thereof, and an agronomically
acceptable camer

6 The fungicidal composition of claim 5 wherein

R' s (Ci-Cizalkyl, halo{C:-Coalkyl, (C-Cs)alkenyl, halo(Cz
Colalkenyl, (Ca-Cg)alkynyl, halo(C.-Cs)alkynyl, cyclo(Cs-
Cy)alkyl(C2-Cg)alkynyl, (Cy-Cs)alkoxy(C4-Ca)atkyl, cyclo{Cs-
Cr)alkyl, cyclo(Ca-C7)alkyl(C+-Ce)alkyl, tn(C4-Ce)alkylsilyl(C1-
C,)alkyl where the three alkyl groups may be the same or
different, (C4-Cg)alkoxycarbonyl, (Ci-Ce)alkyicarbonyl, (Cs-
Ca)alkoxycarbonyl(C+-Cs)alkyl, phenyl or phenyl substtuted
with from one to three substituents independently selected
from the group consistng of (C:-Cs)alkyl, halo, (Cs-
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C.)alkoxy, halo(Cy-Cs)alkyl and halo{C1-C4)alkoxy, phen(C;-
C.)alkyl or phen(C4-Ca)alkyl substituted on the phenyl ring
with from one to three substituents independently selected
from the group consisting of (Ci-Cg)alkkyl, halo, (Ci-
C.)alkoxy, halo(Ci-Csalkyl and halo{Cs-Cq)alkoxy, furyi,
thienyl, benzothienyl or benzofuranyl,

1s (Ci-Cia)alkyl, benzyl, phenethyl or benzyl or phenathyi
substituted on the phenyl nng with from one to three
substituents independently selected from the group
consisting of (Ci-Cs)alkyl, halo, (Ci-Cs)alkoxy, halo{(C;-
Cs)alkyl and halo(C+-Cq)alkoxy, phenyl, naphthyl, or phenyl
or naphthyl substituted with from one to three substituents
independently selected from the group consisting of halo,
(C-Cslalkyl, halo{Cy-Cs)alkyl, halo(Cy-Cs)alkoxy, (Cs-
Caalkyithio, halo{C4-Cs)alkylthio, (Ci-Cas)alkylsulfinyl, (C-
Ca4)alkylsulfonyl, nitro, cyano, di(C-C4)alkylamino wherein
the alkyl groups may be the same or differant or together
with the nitrogen to which they are attached form a 5- or 6-
membered heterocyclic ring, quinolinyl, Isoguinolinyi,
benzofuranyl, benzothienyl, or quinolnyl, isoquinolinyl,
benzofuranyl or benzothienyl subshiuted with one or two
substituents independently selected from halo, (C4-Cs)alkyl,
(Ci-Cq)alkoxy, halo(Cy-Cs)atkoxy, halo(Cs-Cq)alkyl, (Ci-
C4)alkyithio, nitro and cyano,

is a hydrogen atom, halo(C:-C4)alkyl, (C1-Ca)alkylcarbonyl,

(C4-Cq)alkylcarbonyl(C4-Ca)alkyl, cycio(Ca-Ca)alkyl, cyclo{Cs-
Cha)alkyl(C1-Cq)alkyl, cyclo(Cs-Ca)alkylcarbonyl, (Cr-
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carbonyloxy, alkoxycarbonylthio, alkylcarbonyithio, alkyithio,
mercapto, alkenyl, alkynyl, cyano, dialkylamino, aryi, aralkyl,
aryloxy, arylthio, arylcarbonyloxy, aryicarbonylthio or aryl,
aralkyl, aryloxy, arylthio, arylcarbonyloxy or arylcarbonylthio
subshtuted on the aryl nng with from one to three
substituents ndependently selected from the group
consisting of alkyl, halo, alkoxy, haloalkyl and haloatkoxy,

is a hydrogen atom or taken together with R* forms a
nitrogen-carbon bond,

IS an axygen atom, or a compound of the formula
R R!
\

or the agronomically acceptable salts, Isomers, tautomers,
enantiomers and mixtures thereof and an agronomically
acceptable carner, provided that when R' 1s an aralkyl or a
heteroaralkyl, R* 1s not cyano, alkylsulfonyl, aryisulfonyl or
polyhaloalkyl

The insectcidal composition of ciaim 9 wheremn

Hi

Is a hydrogen atom, (Ci-Ciz)alkyl, halo(Ci-Cs)alkyl, {Ce-
Ce)alkenyl, halo(Cz-Cglalkenyl, (Cz2-Ce)alkynyl, halo(Cz-
Celalkynyl,  cyclo(Cs-Crlalkyl(Cz-Ca)alkynyl,  cycio(Cs-
Cr)alkyl, cyclo(Cs-Cr)alkyl(C1-Ca)alkyl, t(C1-Ca)alkylsilyl(C4-
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Cs)alkyl where the three alkyl groups may be the same or
different, (C4-Cg)alkylcarbonyl, phenyl or pheny! substituted
with from one to three substrtuents independently selected
from the group consisting of (C;-C,)alkyl, halo, (Cs-
Ca)alkoxy, halo(C+-C4)alkyl and halo(C,-C.)alkoxy, phen{C;-
C4)alkyl or phen(Cy-Cy)alkyl substituted on the phenyl nng
with from one to three subshtuents independently selscted
from the group consisting of (C,-Cs)alkyl, halo, (C;-
Cq)alkoxy, halo(Ci-Cslalkyl and halo(Cy-Cq)alkoxy, furyl,
thienyl, benzothienyl or benzofuranyl,

18 (Ci-Cio)alkyl, benzyl, phenethyl or benzyl or phenethyl
substituted on the phenyl nng with from one to three
substtuents independently selected from the group
consisting of (Gy-Cu)alkyl, halo, (Cs-Cs)alkoxy, halo(Cs-
Cq)alkyl and halo(C4-Cq)alkoxy, phenyl or phenyl substtuted
with from one to three substtuents independently selected
from the group consisting of halo, (Ci-Cs)alkyl, halo{C;-
Cqalkyl, halo(Ci-Cslalkoxy, (Cy-Cealkylsulfinyl, (Cs-
Ca)alkyisulfonyl, nitro, cyano, di{Cy-Cs)alkylamino wherein
the alkyl groups may be the same or duferent or together
with the nitrogen to which they are attached form a 5- or 6-
membered heterocyclic nng, benzofuranyl, benzothienyl or
benzofuranyl or benzothienyl substituted with one or two
substituents independently selected from halo, (Cy-Ca)alkyl,
(Cy-Cq)alkoxy, halo(Cq-Cealkoxy, halo(Ci-Caalkyl, (Cq-
Ca)alkyithio, nitro and cyano,
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R* and R® are hydrogen

An insecticidal composition comprising a insacticidally effective

amount of a compound of the formula

Hi

|
N Z
N
Jl\ R®
R? |}1 e
R4

wherein

H1

Is a hydrogen atom, alkyl, haloalkyl, cyanoalkyl, alkenyi,
haloalkenyl, alkynyl, haloalkynyl,  cycloalkylalkynyl,
alkylthioalkyl, cycloalkyl, cycloalkylalkyl, tnalkylisitylalkyl
where the three alkyl groups may be the same or different,
alkylcarbonyl, phenyl, naphthyl, or phenyl or naphthyl
substituted with from one to three substituents
independently selected from the group consisting of alkyl,
halo, alkoxy, haloalkyl and haloalkoxy, phenalkyl or
phenalkyl substituted on the phenyl ring with from one to
three substituents independently selected from the group
consisting of alkyl, halo, alkoxy, haloalkyl and haloalkoxy,
furyl, thienyl, thenyl or furyl, thienyl or thenyl substituted with
halo on the furyl or thlenyl rnng, benzothienyl or
benzofuranyl,

1s alkyl, cycloalkyl, cycioatkylatkyl, phenalkyl or phenalkyl
substiuted on the phenyl ring with from one to three
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substituents independently selected from the group
consisting of alkyl, halo, alkoxy, haloalkyl and haloalkoxy,
aryl selected from phenyl and phenyl substituted with from
one to five substituents independently selected from the
group consistng ol halo, alkyl, haloalkyl, haloalkoxy,
alkylsulfinyl, alkylsulfonyl, nitro, cyano, dialkylammo whereln
the alkyl groups may be the same or different or together
with the nitrogen to which they are attached form a 5- or 6-
membered heterocyclic nng, heteroaryl selected from furyl,
quinohnyl, 1soquinolinyl, benzofuranyl, benzothienyl and
pyndyl, and benzofuranyl, benzothienyl and pyndyl
substituted with one or two subshtuents independently
selected from haio, alkyl, alkoxy, haioalkoxy, haloalkyl,
alkylithio, nitro and cyano,

IS a hydrogen atom, alkyl, alkylcarbonyl, alkoxy, alkylthio,
alkylamino, cyano, alkenyl, alkynyl, haloaikynyl,
haloalkoxycarbonyl, alkoxycarbonyithio, alkenyloxycarbonyl,
alkynyloxycarbonyl, alkoxyoxalyl, alkylcarbonyl, alkyl-
carbonyloxyalkoxycarbonyl,  arylcarbonyl,  arylsulfonyl,
aryloxythiocarbonyl, or  aiylcarbonyl, arylsulfonyl,
aryloxythiocarbonyl subsituted on the aryl ring with from
one to iwo substituents independently selected from halo
and alkyl, or thenyl or thenyl substituted on tha thienyl ning
with from one to two substituents independently selected
from halo and alkyil,

is a hydrogen atom, alkyl, haloalkyl, alkylcarbonyl, formyl,
alkoxy, alkoxycarbonyl,  alkoxycarbonyloxy, atkyl-
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IS a hydrogen atom, (Cy-C.alkylcarbonyi, (C;-
Ca)alkylsulfonyl, (Cz-Cg)alkynyl, halo(C2-Cg)alkynyl, halo(C;-
Cas)alkoxycarbonyl,(C+-C4)alkylcarbonyloxymethoxycarbonyl,
(C4-Cq)alkoxycarbonylthio, (C2-Cg)alkenyloxycarbonyl, (Cz-
Csg)alkynyloxycarbonyl or {C;-Cg4)alkoxyoxalyl, and

is a hydrogen atom, (Ci-Cg)alkylthio, (C-Cs)alkoxy, cyano,
phenyl or phenyl subshtuted on the phenyl nng with from
one to three subshtuents independently selected from the
group consisting of (Cy-Csalkyl, halo, (C-C.)alkoxy,
halo(C;-C4)alkyl and halo{C,-C,)alkoxy

The insecticidal composition of claim 10 wherein

H‘l

15 (C1-Cip)alkyl, halo(Cy-Cio)alkyl, (Co-Ce)alkynyl, cyclo{Cs-
Cea)alkyl(C4-Co)alkyl, tn{C-Cs)alkylsilyl(C4-Cz)alkyl where the
three alkyl groups may be the same or different,

Is phenyl or phenyl substituted with from one to three
substituents independently selected from the group
consisting of halo, (Cs-Cy)alkyl, halo(Cy-Cz)alkyl and
halo(C4-Cz)alkoxy, or benzothienyl substituted with one or
two substituents independently selected from halo, (C,-
Cq)alkyl, (C1-Cq)alkoxy, halo(Ci-C4)alkoxy, halo(C-Cs)alkyl,
(C4-Cq)alkylthio, nitro and cyano,

s a hydrogen atom, (Ci-Cqalkylsulfonyl, (Ci-

Cs)alkoxycarbonylthio,  (Cz-Ca)alkenyloxycarbonyl,  (Cz-
Ca)alkynyloxycarbonyl or (C4-C,)alkoxyoxalyl, and
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R® s ahydrogen atom, (Ci-Ca)alkoxy or (C,-Ca)alkyithio

A method of controlling a fungus compnsing applying a fungicidally
effective amount of a composition of claim 5, 6, 7 or 8 to the
fungus, to the locus of the fungus or to the growth medium of said

fungus

A method of controling an insect compnsing applying an
insecticidally effective amount of a composition of claim 9, 10 or 11
to the insect, to the locus of the insect or to the growth medium of

said insect
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Certificate of Exprass Mailing (37 CFR 1 10)

EL910146203US October 28 2001
Express Mail" Maifing Number Date of Daposit

| hereby certify that this application 15 belng deposited with the United States Postal Service Express Maul Poat Office to
Addresses sarvice undar 37 CFR 1 10 on the date mdicated above and s addressed o tha Assistant Commissianer for Patanta
Washington D C 20231

_Michele Lyons N [ ch, f&q’fﬁﬂo

(Typed or printed name of person mailing applicaton) {Signature of person mailing jﬁp@llbn)

PCT INTERNATIONAL APPLICATION COVER LETTER

Regarding the intemational Application of
Docket or Reference Number DAS Case No RHA01070

Applicant(s) Dow AgroSciences LLC
Martha Jean Keily, et al

Entrtled SUBSTITUTED 4,5-DIHYDRO-1,2,4-TRIAZIN-6-ONES, 1,2,4-TRIAZIN-6-
ONES, AND THEIR USE AS FUNGICIDES AND INSECTICIDES

Corresponding to the following application(s)

Senal No_ Fiing Date Country
60/243,803 27 October 2000 us

To the United States Recerving Office (RO/US)

Accompanying this cover letter 1s the above-identified Intemational Application mcluding a
completed Request Form PCT/RO/101 and Fee Sheet Please process the application according
to the provisions of the Patent Cooperation Treaty

Respectfully submitted,

Cod (oo

Carl D Corvin
Agent for the Applicant(s)
Reg No 34,569

Date October 26, 2001
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PCT

REQUEST

The undersigned requasts that the prasent
Intemnational applicanon be processed
accarding o the Patant Caoperation Trealy

‘ Name of Hecm Office and PCT Intematonal Acohcaton

For  wwmgOffice use only =we———m—

international Application No

Intemnational Filing Date

Applicant s or agant’s file refarance
RHAQ1070

Box No | TITLE OF INVENTION

FUNGICIDES AND INSECTICIDES

SUBSTITUTED 4,5-DIHYDRO-1,2,4-TRIAZIN-6-ONES, 1,2,4-TRIAZIN-6-ONES, AND THEIR USE AS

Sox No I APPLICANT

1 Thm oarson 1s also nventor

KELLY, Martha Jean
1475 Little Creek Lane

UNITED STATES OF AMERICA

Name and acdrass Talepnona No
(317) 337-5115
Dow AgroSciences LLC Facsirile No
9330 Zionsville Road (317) 337-4847
Indianapolis, Indlana 46268
UNITED STATES OF AMERICA Teisonner No
Aoplcanr's Registration No with tha Office
J4 589
State {that 18 country) of naponality Stale {that is country] of residence
us us
Tha person is applicantfor [ ancesgrane [ sicesgnewaStaesescst ] swintcSaws [ oo Siamws macated in
the purposes o Slatas Ihe Unitad Siates of Amanca of Amanca only ths Suppismantal Sox
Box No. Il FURTHER APPLICANT(S) ANDIOR (FURTHER) INVENTOR(S)
Namae and acddrass This person is.

Collegevilie, Pennsyivania 19426

1  apphcan only
applicant and inventor

O mventoronly (i tus check-box
iz marked do not fill in below )

Applicant’s Registration No with the Offics

Siate (thar s country) of nationality
us

State (that = country) of rasidenca
us

the pumpcsas of Stames

The person 1s appiicantfor [] alcesgraed [J]  all cesgnated Smms sscept
the United States of America

B teUnceaStates [] e Smtes ndicatedin
of Amenca only the Supplamantal Bax

<] Further appilcants and/or {further) nventors are Indicated on a continuation sheet.

Box No IV AGENT OR COMMON REPRESENTATIVE OR ADDRESS FOR CORRESPONDENCE

The person idantified below Is hereby/has been appointad o act on behalf

of the applicant{s) befcre the competant intemational Authorities ag. & agem 0 common represeniative
Name and acdress. Teiephane No
CORVIN, Carl Dean (@17) 3375115
Dow AgroSciences LLC Facamie No
9330 Zionsvllle Road (317) 337-4847
indianapolis, indiana 456268
UNITED STATES OF AMERICA Teleprinter No.
Agent's Registration No. with the Offica
34,569

Corrsaponds 0 Form PCT/RO/M01 (first sheat) (March 2001}

[0 Address for correspondence Mark his chack-box where no agent or common repressiative w/has besn appointed and the
space above s used insisad o indicate 2 speclal address to which comesoondencs ahould be sant.

Ses Notes (o the requast form
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Sheat No 2

Continuation of Bax No il FURTHER APPLICANT(5) AND/OFR (FURTHER) INVENTOR(S)
I nana of tha folliowng sub boxes is used this sheet i not 'c ba moladed in the reguast

Name and addreas.

EVANS, Karen Anderson

701 Maribrook Lane

Lansdale, Pennsylvania 19446
UNITED STATES OF AMERICA

Thus person s
O applicant anly

5 appicant and inventor

[0 wnventor only (If tus check-box
is marked do nor i it balow.)

Apphcant's Registraton No with tha
Office

State {that . couny) of nauonality

Stata {thatrs county) of resdence

GALLAGHER, James Joseph
530 Meadowbrook Avenue
Ambler, Pennsylvama 19002
UNITED STATES OF AMERICA

us us
Thepersonmapphcant [0 alcesgrawa [ ail cesgnated Siates axcent e Untec Sams ] e Staies iIncxcatag in
for the purposes of Staws the Unitac: Staiss of Amanca of Amarica only the Sucplemantal Sox
Name and address This oerson 15

O applcant only
il applicant and invanior

O  wwvemor only (if this check-box
& marked do not fill in beiow )

Apphcant's Aeglatraton No. with the
Office

State {that . couniry) of nationality

State thatis couwntry) of resdence

Cormrasponds to; Form PCT/RO/101 {commuation shaet) (March 2001)

us us
Ths person is appiicant [] aldesignatsd [ aicesgratedStamsarcet (1 mwunied Satss  [] the Siates notcawa in
far the purposeas of Siates the Urited Gtawy of Amanca of Amanca only the Supplement Box
Name and address: This persan 18
{0 applicantonly
MULVIHILL, Mark Joseph
2801 Navajo Path &  appllcent and mventor
Ambier, Pennayivania 19002 00  nventar anly (f tus check-box
UNITED STATES OF AMERICA s marked do not il in belaw )
Applicant's Regmstration No. with the
Offics
State fihatis couniry} of nanonality: State (¥t s, conrry) of resklence
us us
Ths persan isappiicant {1 siidesigramd [0 atdessgramd Swissmxcsct (K] twUnted Sutse [ the Stases incieated In
for the purposes of St the Unsiac Siates of Amarica of America only the Suoplamental Box
Name and address. Thua parson is.
[0 appleant only
O applican and mventor
O mventor anly {if this check-bax
18 marked do not il in beiow.)
Appiicants Registration No. with the
Offica
State {that is, country} of nationality State (that is, country) of rasxience
Th ppiican al ted al designmied Statss axcept ] the United States ] the States ndicwied in
brl:':mof - m::gm - umsumdmum aof Amarica only e Suppiemenal Sox
e —— — —
3 Funher apphicants and/or {further) inventors are indicated an another continuation sheet.
See Notas o tha request form



Sheet Mo 2

Ny

5

Box No. V DESIGNATION OF STATES

The following designabons ara haraby made under Rule 4 9{a)

Reglonal Patant

£ AP ARIPO Patent GH Ghana GM Gambia KE Kenya LS Lesctho MW Malawr MZ Mozambioue S0 Sucan SL Slerra
Leone SZ Swaziand TZ United Repubiic of Tanzania UG Uganda ZW Zimbabwe and any other Stata which s a
Contracting State of the Harare Pretocol and of the PCT

fd EA Eurawan Patent AM Ammenia AZ Azerbajan BY Bslarus KG Kyrgyzstan KZ Kazakhsian MD Repubic of
Moldova RU Russian Federation TJ Tapkistan TM Turkmenatan and any other State which 1s a Contracting State
cf e Eurasian Patent Convantion and of the PCT

X EP European Patent AT Austrfa BE Belgum CH and LI Switzerland and Liechtensten  CY Cyprus DE Germany
DK Denmark ES Span FlFinland FR France GB United Kinggpom GR Greece JE Iraland IT ltaly LU
Luxembourg MC Monaco NL Netherlands PT Portugal SE Sweden TR Turkey and any other State shich 5 a
Caniracting State of the European Palent Convention and of the PCT

5] OA OQAP| Patent BF Burkina Faso BJ Benin CF Central Aincan Republic CG Cango Cl Cétedivolre CM
Carreroon GA Gabon GN Guinea GW Guinea Sissau ML Mali MR Maurtania NE Miger SN Senegal TD
Chad TG Togo and
any oiher Slate which is a membar State of OAP! and a Contracang State of iha PCT if atsr «nd of prerection or
traaimant aasired spacily on hne)

Natlonal Patent %/ other ldnd of protecion or iréatment Jasirec specty cn ing)j

AE Lnied Arab Emimates 5 GE Georgta MW Maiaw

i  AG Aniigua and Barbuda % GH Ghana MX Maxco

6 AL Albana GM Gamba MZ Mozambique

& AM Amenia & HR Croana Bl NO Norway

B AT Ausvla HU Hungary B Nz New Zealand

AU Austala B D Indonesia B PL Poland

AZ Azerbafjlan 8 L lsae & PT Porugal

= BA Bosnra and Herzegowna IN Inda @ RO Aomana

¥ BB Barbades ® I8 Iceland RU Russlan Federation

8G Buigara B JP Japan 1 SD Sudan

X BR Braal KE Kanya SE Sweden

BY BHelarus & KG Kyrgyzstan ® SG Singapore

| ©BZ Benze 0 XxP Democraic Peoples Sl Slovenia

@ CA Canada Republic of Korea ] SK Slovalaa

CH and U Switzeriand and :: 2:::::""""' g :l; i:.:;me

\ R

::m :nm:.m & LC Samtiucia TM Turkmenatan
B LK Sdilanka B TR Tukey

CC Colombla @ (R Lbe 2 T Tri and Tobago

o o P L3 Lesotmo TZ Umied Repubic of Tanzama

0 cuCaa € LT Lthuana UA Ulrame

g g: g"”" Repubhc ® LU Luambouyg B UG Ucanda

® oK Denmat & LV Lava ®  US Unied States of America
®  MA Morocco 8 UZ Uzbelstan

DM Dominica ® MD Republcof Moidova R VN Ve Nam

DZ Algeria ® MG Madagascar B YU Yugosavh

& EE Esonla @ MK The former Yugosiav ® ZA South Atica

@ ES Spam Republic of Macedonia © ZW Zmbabwe

B A Finland @  MN Mongola

@ GB United Kingdom

3 GD Grenada

Check boxes beiow reserved for dasignating States which have become party to the PCT afler ssuanca of this sheet

a —_— .} 0

a —_— a S a

Precautionary Designation Statement (n addition to the designations mada above the applicant aiso makes undsr Pula 4 9(b) a8
munwmsmmmﬂhmhnmmﬂaumwmmnh:hundmmeSupuamennan:num
exciuded from the scape of this statement. Tha appiicant declares that thosa adkitional designations are subject to confimation and that
any designation which Is not confirmed before the @xpiration of 15 months fram the prioty date 18 10 be regarded as withdrawn by the
applicant at the exwation of that time limit. (Confinnaton (inciuding fees) must reach the recanmg Office within the 15-mornth time Bmit)

Comresponds i Form PCT/RQ/M01 (second sheet) (March 2001) Sae Notes fo tha request form
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Box No VI PRIORITY CLAIM

Tha pnomy of he ‘cliowmng earlier application(s) s hereby clammed

Where earfier application s
Fikng daie
ol earher applicabon Nisnber national apphcation | reglonal appication | intemational applicabon
(day/rerivyesr) of aarier application country regrongl Othce recarang Office
itam (1)
27 October 200 60/243,803 us
27 1000
fem (2)
tem (3)
item (&)
dem (5 l
|

[0 Further zrior ty claims ara indicated i the Supplemaﬁul Box

[0 The recering Ofiice i requested (o prepare and transmit i the Intemational Bureau & certified copy of the eariler
applicaticn(s) fonly i tne sarker appiication was fled with tha Office which for the purposas of this intematonal appiicaton s
the recaving Office) wentified above as

O alltems & stem {1) 0 sem (2) O tem(® L3 nem () Ouem(s) [ other see
Supplemental Box
Whare ‘Fe earar apobeation is an ARIPO appication, indicate at lasst one country party o the Parls Canvendion for the Protacdion of incustrisl
Propery or zre \1amosr of the Worid Trecs Qranization for which thet sardler spolication way Sed (Rule 4 10BRYML

Box No. Vil INTERNATIONAL SEARCHING AUTHORITY

Cholce of Intamational Ssarching Authaority (ISA)( wo or mors intemationsf Searching Autharlies ane compeiant b carty out the
intermationsl searen, Indieals the Authonty cnosen, the wo-ielter code may be used)

ISA /US

Request 0 use resuita of sartier search, referance to that sserch (o an ester march has bosn camisd ot by or raquasid from e
Inlarmations! Searcning Authomtyf.

Date (daymonrvear) Number Country for reglanat Office)

Box No VIl DECLARATIONS

The following declarations are contained in Boxes Nas. VIH({T} 1o (v) {mask e appilcable Number of declaratdons
check-boxes below and indicale in the right coiumn the number of sach lype of dacfaration
[ Box No VIl {i) Declaratian as to the identify of the inventor
O Box No Vil (i) Deciaration as to the appiicant’s antitiement, as at the inlemational
filing date o apply for and ba granted a patent
1 Box No VI (@) Declaration as to the appilcant's antiiement, as at the internabonal
filng date o clawn the priority of the earfies applicaton
Box Na Vil {v) Declaration of invenmvship (only for the purposes of the designation 1
of the United States of America)
0 Bax Ne Vil {v} Declaration as o non-prejudiciai disciosures or axceptions o lack
of noveity

Corresponps o Form PCT/RO/101 (thud sheet) (March 2001} Sea Notes o the requast lorm
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Box No. Viil {iv} DECLARATION INVENTORSHIP (only for the purposas of the designation of the United States of
Amarica)

The declaradcn must canform (o the standandized wordng provded for in Saction 214 sag Notes to Boxes Nos Vil ViIll(l) o
(v) (in ganarai} and the specific Notes Io Box Na. Viiiflv) if tus Box s not usad, this sheet should not be inciuded i the
equast

Declaration of inventarship (Rules 4 17(Iv) and 51 bis.1{a}(iv))
for the purposes of the designation of the United States of America

| hereby dec'are ihat } belisve | am the origmnal first and sole {if only one Invantor 1s sted below) or Jaint (if more than one
invantor is hstec 2aigw) nivenior of Me subject mater which 1s claimed and for which a patent & sought.

This declaraticn s directed to the witarnational application of which it forms a pant {if filng declaraton with agphcabon)

This declaravcr 13 direciec o mernatonal applicaton No PCY/ (i furmshmg declarabon pursuant to Rule 26hen

1 hereby dac'a a "hat my residence mathng address and crhzenshlp are as stated next o my name

I hereay sawe ~a: |l have eviawec =ng understand tha cantsnts of the above-dentified international appircation including the
claims of sarc aczcaton | have 'denufied in the request of said appiication in compllancae with #CT Rula 4 10 any ciaim to
foreign pnonty are | ~ave dantified Selow under the heading Pnor Appications. by appiccanon number country or Member of
the World Trace Crganizarsn day mnenth and year of filing any appilcation ior a patent or invenier s centficata fdea in a counrry
otner Jan e U~.ag Sates of Amenca ineiing any PCT nternational application designating at ‘east one county cther than
the Unitec Sla &3 of Ameérca having a Ting date before that of the application on which foreign prority 18 claimea

Pnaor Applicatic~s

| hareby acknowmacge the cuty to disclosa information that is known by me to be matenal o patentability as definad by 37 CFR §
1 56 ncluaing ‘er wontinuanon in part applicavons materal informatlon which became available Herween the flling date of the
prior appkegticn and the PCT intematonal filng date of the continuation in-pait application

| hereby deciare hat all stalements made hereln of my own knowledge are true and that all statemants made on niormation and
balisl ara belleved 'o be rus and lurther that these statements were made with the knowledge that willful faisa statements and
the {lke 30 made are punishable by fine of smprisonment. or both under Section 1001 of Title 18 of the United States Code and
that such willful alse statements may jeopardize the validity of the apphcation or any patent issued thereon

Name' Martha .laan Keily

Rasmclance Coil
{city and mither U S state Il appiicable or country)

Malling Addreas 1475 Litlie Creak Lang

Cibizanship: Unied Siates of Amenca

Inventor's Signanre- Dats

{f not contained & the request, or i declaranon is cormected of (of signature which 19 not contained In the request,
added under Aule 26¢er after the fiing of the ntamatonal of of the deciaration that ls corected or ndded
application Tha signature must ba thal of the mvantor not that under Rule 268 aftar the Aling of the

of the agent)

wrternatonal apphcation)

Name Karen Ancamon Evaps

Resldence Langcale, Penngvivania
(clty and aither U S stata if appicable or country)

Mading Address 01 Marthrogk Lane
Ciizenshup United States of America

Inventor's Signature: Date

{f not contained n the request. ar if declaration is comrected or {of signature which is not contained in the request
added under Rule 26¢er aftar tha fling of the intsmational or of the dectargtion that Is carrected or added
application The signature must be that of the inventor not that under Ruda 28/er after the fifmg of the

of the agent) ntemetional application)

3 This deciaraticn s centinued on the ‘oliowing sheet. “Continuation of Box No. Vili(iv)

Carresponas to. “orm PCT/RQ/10? (deciaraden aheet (v)) (March 2001} Sae Nortes o the request farm

e ——————
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Sheet No §

Continuation of Box Na Vil (1) ta (v) OECLARATION

if the space 18 Insuificiant in any of Boxas Nos. VIHI(T) to (v) to furrush all the information ncluding in the case whers more
than two inventors are to be named i Box No VIIifiv) in such case witte “Continuation of Box No. VIll  (indicate tha item
number of the Box) and furmush the mformation n the same manner as required lor the purposas of the Box in which the space
was insuificient  If addibonal Space 13 needed in respect of two or more declarations, a separate continuation bax must be used
for aach suen declaraton I tus Box 1s not used this sheet should nol be nclided in the requast.

Name James Josaph Gallagher

Residence Ambler, Panngvivang
(eity and enther U S. state If applcable or country)

Maihing Address 530 Meadowhrook Avenua
Citizenship Urited Siates of Amenca

Inventor's Signarure

(if not contaired n the request or if declaration 13 corrected or
addeo Lnder Q.ie 281er atter the filing of the miemational
apphcation T2 signature must ba that of tha inventar not that
of the agant)

ntemaucnal acpneabon)

Name Mark cseoh Mulvivi

Rasidence Ambler. Panngyivanm
(city and editer U S state i applicable or country)

Mahng Address 2601 Navayo Paih
Cihzenship  Unitad Staten of America

Inventor's Signature

(I not contained in the request. ar if declarztion 18 correcied ar
added Lnder Rule 28{er after the filng of the intematlonal
application The signature must be that of the Inventor not that
of the agent)

Date

{of signature »hich 13 not contained in the request
or of the declaranon that 18 corected or adced
undar Rule 26ter after tha fing of the

Date

{of ;gnatre which 18 not contamed in the request

or of the declarahon that 18 cormectad or added

under Rule 26 far after the fillng of the
intemanonat application)

Correaponas o Form PCT/ROV101 {conpnuation sheet for declaration) (March 2001) Sea Notas o the requast form




Box No IX CHECK LIST LANGUAGE OF FILING

Correaponds to- Form PCT/RO/M01 (last sheet) (March 2001)

This ntematmnal applicatlont contains This international application 18 accompanied by the
following item(s) (rmark the apphicable check-boxes befow  Number of
fa) the ‘cliowing number of shests in and indicate in nght column the number of sach ilem) ltams
paper form 1 fee calculation sheet 1
request ncluding 2 [0 oariqual separate power of attomey
st e S = b s
*T refer
descnpnon (exciuding P any by mirence '
secuence lisung part 104 5 [0 statement axplaming iack of sgnature
claims 22 8 [ pnonty document(s) dentified m Bax No VI
abstract 1 as item(s)
dravangs 0 7 O (Ir:nslanun of ntemanonal appileaton lnto
Suc-tatal number of sheets 134 8 (7 sepacae ndicatons conceming deposited
sanuence ".ung pan of mmanﬁm or other Mwﬁl mareral
dascnoton (acTLal nLmess 9 [0 sequencas kating 1 compurer readacle ‘orm
of Jneers o filec .n paper {indicate also yype and number of camiars
’f;;‘:m""““' ar 101 210 (ciskette CD ROM CD-R or other))
torn ’z:":' m.al daie Q () [J copy submnted for Jve purcoses ol
134 imamabonal search undar Rule 13rer
Towal number of sheets 144 onty (and not gs part of the intemagonal
{b) seaquence hgtng part of daacniption flled m applcabon)
computer readahie form @ [ (only whera check bax (B)i) or (D))
M [J only fundar Secton 80%(a)D) 13 marked in ieft column) acdibonal
() O wnaddition to beng fled in paper copies meluding where apphcable the
farm (undar Section 801(a)(M) copy for the purposes of intemational
Type and number of carriers {diskstte CD- search under Rulg 12fer
AOM CD-R or ather) on whicn the saguence
hating part s contained {additlonal copres (o be (W) L] vogether with relevant statement as ©
widicared under item 9(H) = right column) the dentily of the copy or copies with
-_ the saquence Inting pan manticned mn
lelt column
10 other {specilyr Covar Letter to USRO, retum
posteard 2
Figura of the drawings whicn Language of filing of the
should accompany the abstract mtemanonal appfication. English
Box No. X SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Dow AgroSciences LLC
By C)M (g@W\
Cari D Corvin
For recelving Office use
1 Date of actual recept of tha purportad oy 2 Drawings
Intamaxional application
3 Corrected dais of actual receipt due (o later but O racewed
timely recalved papers or drawirnga completing
the purparted intematonal appivcation
4 Data of timely receipt of the required {J not raceived
corractiona under PCT Article 11(2)
5. Intemational Searchung Authorrty 8. L] Tranamittal of ssarch copy
(i two or more ara competenty  |SA/ delayed urnll search fee is pald
For Intamational Buraau use anly
Date of receipt of the record copy
by the intemational Bureau
Saa Notes fo the request lorm
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PATENT COOPERATIONTREATY

From the RECEIVING OFFICE

To

CARL DEAN CORVIN

DOW AGROSCIENCES LLC
8330 ZIDNSVILLE ROAD
INDIANAPCLIS INDIANA 48268

RECEIVED
MAY 23 2002

PCT

INVITATION TP CORRECT DEFECTS IN
THE INTERNATIONAL APPLICATION

{PCT Articles XJ)1) and 14(1) and Rule 26)

Date ol mailing

fdey. monik*vedr) 20 May 2002

Applicant < or 4gel s k¢ reierence

REPLY DUE within 1 months / day<

frem 1Me above date of muiling

RHAQ1070
Internatienal applicauon \o Internauonal lzhing e
PCT/USO01/50363 wepmanox) 26 Oct 2001
Appheant
DOW AGROSCIENCES LLC

tion as filed, the defects specified nn Lhe atached
X| AmnexA

Annex A

Additlonal observations (if necessary)

HOW TO CORRECT THE DEFECTS"

ATTENTION
(see Rule 24.5 for funther details)

mandthe Internatonal Searehing Authonty

1 The applicant 1s herehy invited within the tume limit indicated above. W enmrect the defecis in the internnotional applies

Annex B! frexr marter of the nternational application ax filed)
Annex Cl fdrawingz of the internalional application ax filed)

2 The apphicant 15 hereby invited within the ume funi indicated sbove. 0 comrect the delects in the traaslatian of the
internationsl application fumished under Rule 12 3 the defects specified on the avached

Annex B2 fiexr matter of the ranslation of the inernunional application)
Annex C2 (drawings of the iranxiahion of the inrernational applicarion)

Crrecuon must be submetted by liling a replacement sheet embodying the eorrecunn and 3 letier accompanving Lthe replacement
sheet, which shall draw attenuan (o the dilference between the replaced sheel and the replacement sheel A comreeuun may be
sated in a letter only 171t 1s of such & nawre that it can be iranslemad from the letter 1o the recnrd copv withoul adversely
alTecung the clanity and direet reproducibility o the sheet anto which the correciion 1510 he trunsfermed (Rule 26 4{a)).

Fatlure w0 correct the defects will result in the internauonal appheation being eonsidered withdrawn by this reces ving Oflice

A copy ol this_nvitation and any stiachments has been sent 1a the Intlemational Bureau

“ame and mailing address of the receiving Ofiee

Agnsunt Commsmioner for Pawent, Box PCT
Washingtan, D C 20131 At RQ/US

Facsimule \o  703-305-3230

Authonxed oflicer
Latrice Russell

Telephone Nn, 703 106-829

Form PCT/RO 106 (July 1994)

ENTERED ON DOCKET/

FEVIEWED—
okl L6757 P

gL

Oui Q/:z}/a



Inie~11twnal spplicauon \p

~ ANNEN A TO FORM PCT/RO/106
e 0 FORM PCT/RO/106 PCT/US01/50363

The recening (MTice has found the fallawing defects in the internatmu il applicaci 1n as filed

I Asinsignature ol the intemationad spphcaton{Rules 4 19 7ul 04 b oguest
d D oo sipnel
h. D isnovagned by Al pplaniz
L D 15 nat aeomparued by ihe datenent referred 1o 18 e chedk Bt in Bos N YT ol the regquest eaplaining, the Lk
ol the sgnature ul an applicant for the desizn wion of the [ nned Staes al Anieries
d E 13 signed by what dppesrs o be an agenlcomnmon representateve bis
the intemauinnal application 1% not aceninpaniud by a pawer ol alinmey apaontmg wm
X| uve poweral allomey svcompanving the inie~auional applicatt mn was 10l signed by 21! the apphicants.

e (] other 1speerin

Allappl v ints nusit <ign inw'wdieny, nventors il they irealso applicatisie g woce he b uted Sates of Ame . 8 desipnated)

X Aswindrauons vincerming the applienat the request (Rutes 4 4 and 4 3}
o D nes no1 proper'y indiale the opphicant s name (xpeein )

h. D dves non imdivaie the appheant 3 aidress,
L D dnes o1 progeerly indicate she applaam s adkleess (apecn }

[

D does now indicatethe applicant snatinnaluy
[ dnesnatindicatehe appiscants rendence

ather (speciy)

- N

3 Aswnihelanguage alcentam elements af'the miernanonal application otherthan the dese  pting and elms { Ru ¢s 12.1{v) and
26 Jterya) and (s
a C' the request t4 nat m a language which £ hoh a language accepted by thts recen mg Oiice and 2 language of publicuyion
whiLh is{are)

h D the text matter of the drawlngs 1% not i Lhe language 1a which ibe inleraauonal application 15 1o he pubhished. which s

. D the abatrset 15 ot i the language 1In which the mtemauonal applicauon 1410 be punlished which s

4 Thentle ofthe iInvenlinn
a D 15 notl ndicated tn Box Mo | of the request (Rule 4 1(2))
b [ ] tsnolindicated at the lop of the lirst sheet of the descrpuon (Rule 5 1{a)).
v D as appeanng in Box No. | nf the request 1S nnt idential with the tille heading the desenipuon {Rule 5 1(a))

3. Asinihe abstract{Rule #)
D the inermainnal applhication dnes not contan an ahsira

Form PCT ROV106 (Annex A) (July L998)
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IN THE UNITED STATES RECEIVING OFFICE

Applicant (s) Dow AgroSciences LLC

Martha J Kellv etal
International Application No  PCT:LSO1/50363
Filed October 26 2001

For SUBSTITUTED 4 5-DIHYDRO-1 2 4-TRIAZIN-6-ONES [ 2 4-TRIAZIN-6-
ONES AND THEIR USE AS FUNGICIDES AND INSECTICIDES

DAS REFERENCE RHAQ1070
Authonzed Officer Latnee Russell

MANAL MM L WL £ 18] 79330 S

wn F Eewr Iuﬂe -~ -\Doq

Dear Sirr'viadam
RESPONSE

[n response to the Invitation to Correct Defects i the Internanonal
Applicanon maled on May 20, 2002, attached hereto 1s a copv of the Appomntment of
Agent and Declaration of Inventorship which was omutted upon fiing In response to
the Communcation 1n Cases for Which o Other Form 1s Apphcable mailed on May
20 2002 page 84 1s not mussing, the page number was skipped umntentonally due to

the table on previous pages 65-83

Respectfullv submitted,

(ol ot

Carl D Corvin
Regstration No 34 569
Phone (317)337-5115

June 7, 2002

9330 Zionsville Road
Indianapolis Indiana 16268
CDC/ml

alfofy  4f

RHAO01070 -1-

7y



Shest No 3

i

Box Na Vil (lv) DEC.ARATION INVENTORSHIP (cniy for the purposas of the demgnation of the Unried Statas of
Amenga)

The dac araton Tiust conform la the standardized wording provided for n Saction 214, see Notes ) Baxes Nos Wil VIiKl) io
{v} 111 anerai) 3ma ‘he scectic Nores o Bax Na. VIil{iv) if this Box 18 not usad, this snest snouid not ba inchadad in the
rsquest

Declaration of Inventarship (Rules 4.17({lv) and 51 bia. 1(a}{iv})}
for the purpasas of the designation of the United States of America

| hereov Secare “at | benava | am :he arigmal first ana sole (if only ona ivenzar is isted below) or ont (if more than ans
VENTOr 5 19te% 22icwi ‘nvertor of “ha subject matter which 1 claimed and for whic* a patent .8 3ought.

Trs declaraucn s direc’ed ‘v ha intemanonal application at ahich it forms a part (il Hing ceclarapon mth appiicaton)

This dec araucn 3 airag 29 o intemabenal applicavon No PCT/ {{ furrishing declarancn sursuant 10 Rule 28¢en

I herecy cecar= ra Tv eskence mating acaress and ciizensivp arg as state nexi 0 mv nar-e

I hersov 5@ ~a !-ava aviewec and understand the contents of the above-idennfied intemancnar appiicaren 'ncluding e
claims of saic agoscaten  ~ave cennfied 1 e raquest of sad appiication n comolance wi FCT Rule 4. 0 any ctam ©
‘oreign arcrtv irg ~as2 ~erplisc Teicw incer he heading “©nor Appicancns by acoiicaton “umcer sountry or Memcer v
he ‘Noria T ace Zrgarizaren av month anc saar of filing, any apphcation ‘or a patent or mvercr's cerficate filed n a counuy
other nan "2 .= ed Sames 3/ Amenca nc'ucing any PCT nemational application cesignadng 3t aast ane cauntry ather Man
the United S.a 83 > ~marca ~aving a fiing cate befora that of the appiicadon cn wnich “oraxgn zrarity s clamed

Pnor Acpicarzrs

1 herepy acxkrcwieage the auty X Jisc'ose information that s knawn by me in be matenal to oatentacifity as cefined by 37 CFS §
138 nclucng 2ranfinuanon q-part appications material svormatian whicn became avallanie cerwaen the aling date of he
prior applicatcn and $e 2CT memadanal fhng date of tha continuation-in-pan apphcahcn

| hereby deciare that alt stataments made heremn of my own knowledga are true and hat all statemants made on informarion and
bellef are beliaved 1 b8 yue and funther that thess statements were made with the nowiedge that willfui false statements ang
the ke 30 mace are pumsnable by fine or imprisonmaent, or both under Secton 1001 of Tite 18 of the Unrted Statas Code and
thae such wilitui ‘aise sratements may jeopardize the validity of the appiication or any patent lasuad hereon

Neme Marha Jgan Katlv
Aeswence Cgil b

{clty and aither U S. smate if apphcable or country)
Malling Address 1475 L;jtle Creek Lane

Ciiizanship United States of Amanca
Invemor's Signatre” W_ Dare: ll,lfl/ a2/

(" not contaneq In tha request. or if daclaration (s comected ar {of s:gnaturs wnich i3 not containea in the requast,
added under Rule 26/ar atter tha filing of the intamational or ol the declaraticn thar 8 comected or addad
applicaton  The signature must be that of the invertor not that under Rule 28y aitar the flling of the

of the agent)

Imamatonal applicaton)

Name~ Karen Anderson Svang

Resdence Lansdale. Pennavivania
{oty and esther U 5 state, 4 appiicable or country)

Mauing Address 701 Manbmok Lane

o ('/g:/oz_

(if not contained it the request, or f daclaration s comectad or {of sxgnature whech = not contamed in the request,

added under Rule 29/er after the filing of the intamational or of the cleciaration that s corractad or added
application The signature must be that of the utventor, not thet under Aule 26ier alter the fing of the
of tha agent} memadors! application)

(< Tius declaraton s contnuad an the fllawng sheat, “Conmuation of Box No. Vili(ivy

Corrsspgonas 0. Porm 9C™ RQ/101 (dec.aranon sheat il iMarrs dra



Shaet No §

Continuation of Box No. Vill (i) to (v) DECLARATION

I the space 18 insulficient 1 any of Boxes Nos Vilifi) o {v) to furmish gii the mformation mcluding in the case whera more
than (we invantors ara (o be named in Bax No. Vill{iv) in such case wnte “Continuation of Bax Na. VIll  (incicate the item
number of the 3ox) and hesh the information in the sama manner a5 requared for the purposas of the Box in whicn the space
was nsutficient. If adgitional space 13 neaded in respect of two or mora deciarations. a separate contdnuation box must be used
for aach such Jeclaration. If 1us Box 18 not used, this sheet should not be included i the requast

Name James Joseph Gallagner

Residence Ampler, Pannsvivania
(city and either U S state i apphcable or country)

Muiling Address 530 Mgadgworggk Avenug
Citizenshp  Unujed States of Americy 1

Inventor s Signawre

{ not contalned in the request. or if declaration 18 comected or
added under Ruia 28%ar aftar the “ling of the Intamanonal
applicanon The signature must ba thar of the inventor ot that
of the agent)

intemational apglfcamon}

Nama Mark josepn Viyinhill

Reswxence” Yoriiown Hewgnis, New Vork
{city and enthar U S siate if acolicabla or country)

Maiimg Address. 30378 Femcres: Dive

Citzenship~ United States of Amenca 7/. ~
-]

inventar's Sxgnature WA }M M

(if not contalned in the request, or if daclaratian 18 carrected or

addea under Rule 28tar aiter he iling of the Intamational

applicaton  The signature must ba that &f the inventor not that

of the agent)

oas. __Dece wMr A3 t0ay

(of signature which ks not contained In he reguest
or of the declaration *hat 13 corrected or aaded
under Aule 26¢er atter the flimg of the

me 10 [z /2001

(of signature which 13 not contained In tha requast

or of the declaration that Is corecied or added

under Rule 26ter aftar the filing of the
mtemational appiieation)

Corrasponcs » Form PCT;R0/101 (cantinuation sheet for declaration) (March 2001) See Notes (o the requast form

y /2
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PCTNUS
POWER OF ATTORNEY

PATENT COOPERATION TREATY
Appointment of Agent
The undersigned applicant(s} hereby appaints as individual agents
Attormney/Agent Reg No | Attomey/Agent Reg No. | Attorney/Agent Reg No.
80RUCKI! Andrea 7 33651 | LUDWIG Kenneth 8 42814 | SCHUETT Kanycn L 44 324
CORVIN Card O 34569 | MACIAK Ronald S 35262 | STUART Ocnald R 28479
LOERTSC“E Aenneth L 29558 { MIXAN CragE 32709

all or Dow AgreSc ences LLC or its affillated companies for which Dow AgroSc ences LLC has control to act on his
(her their) cenalf before the competent Intermational Authorties in connection with this intemational application

conceming
SUBSTITUTED 4 5-DIHYDRO-1 2 4-TRIAZIN-6-ONES, 1,2,4-TRIAZIN-G-ONES, AND THEIR USE AS FUNGICIDES

AND INSECTICIDES

International Patent Application No PCT/US
Agent's Fue “earterence FHAQ1070

liled with he Uritea States Receiving Office

Signed at _ {7 S:ﬂ”/’/ 22

Ths __ S dayor_{rrmdr- 20 g/

Effective as of October 26, 2001

—
By M_&m&%—
Martha Jean Kelly

Signed at ___,aﬂsdie /JA'

This g day of Ja”“a’"‘/ 20 O
Effective as of October 26, 2007

_p@m@wﬁm

Karen Anderson Evans

Signedat ___Cancord _mMe OLF Y2
This_ 9 dayof_Owewlar ,20.0 \
Effective as of October 28, 2001

ﬁ'ﬁnn Gallagher

Signed at __ “"/{""‘M New Yoel, /0541

This 22 day of Oc.',rdlov-" , 20 ol
Effective as of October 28, 2001

WWW

Mark Joseph Mulvihil




PATENI COOPERATION TREATY

PCT

INVITATION TO CORRECT
DECLARATIONS) MADE IN THE REQUEST
UNDER PCT RULE 4 17

(PCT Rules 4 17 and 26rer 2(a))

Date of mathing

From the INTERNATIONAL BUREAU !

7y

To
CORVIN, Carl, Dean
Dow AgroSciences LLC
9330 Zionsvillc Road
Indianapohis IN 46268
ETATS-UNIS D'AMERIQUE

(ensmontivvear) 28 June 2002 (28 06 02)
Applicant s or apnt s hie rorerence REPLY DUE
R}IAO IOTO Seu below
Intumanional appheation No International filing dat.
PCT.US01/530363 (den/monthivear) 26 October 2001 (26 10 01)

Appliant
DOW AGROSCIENCES LLC

{  The appliant 12 hureby imvated to submit te the International Burean a corrected declaration within the ume limit indicated
below and as explained in the Annex The applicant s antention 1s drawn to the fact that the declaranon has not been examined for
compliance with natignal law nquirements of the designated State(s) for which that declaration 1s made

Within 1A months rom. be ononty date provided that any womrected declarbon which 15 reveived by Jhe

International Bureau after the vxpiration of that ume limit shall be considered to have been recened on the last day
of that ume humit tf 1t reaches 1t before the technical preparauons for intemational publication have been completed

By submuung a replacement sheet containing a corrected declaration accompanied bv a lener explaning the

When?

(Rule 26¢er 1)
How?

correchion (see Secuion 216) See Sections 211 to 215 for the applicable standardized wording
Where?  Duirectly to the Intemational Bureau at the adddress indicated below

If the corrected declaranon 13 submitted to the receiving Office that Office shall mark the date of recerpt on 1t and
transmut 1t promptly to the International Bureau The declaration shall be considered to have been submutted Lo the
[nternanonal Bureau on the date marked (see Section 317)

1~

Fulure to correct the declaration within the time Umit will result 1n copies of the declaranion, as originally flled bemng

commumcated by the International Bureau to the designated Offices concemned according to Rule 47 1 (a ter)

Anv declaration recened after the expiration of the tme hmit under Rule 26ter | will have to be submitted by the applicant
directly to the des:gnated Offices concerned 1t 15 only in the case of a signed declaration of nventorship for the purposes of the
designation of the United States of Amenca (Rule 4 17(1v)) that the onginal declaration will be returned to the appheant {see

Secuon 419(d))

3 In respect of national phase processing the applicant’s attention 1s drawn to Rule 51bis 2 which provides that the designated
Office shall not, unless 1 may reasonably doubt the veracity of the declamtion concemed require any document or evidence
relaung to the subject matter of any declaravon complying with Rule 4 17(3) to (1¥) which is contained in the request or submitted
%0 the International Bureau or directly ta the designated Office Note howerer that Rule 314us 2 may not epply 1n respect of
certun Stares For further informanon see Nates 1o the request form, Bax Mo VIII

4 A copy of this invitation 1s being sent to the receiving Office

The International Bureau of WIPO
34 chermin des Colombettcs
1211 Geneva 20 Switzerland

Facsimile No (41 23) 740 14 35

Authonzed officer
Fiona DOHERTY (Fax 338 87 40)

Telephone No (41 22) 338 83 38

Form PCT/IB/370 (March 2001)



7

Internanonal application No

ANNEN\ TO FORM PCT/IB/370 PCT/USO1/50363

The International Burcau has tound the following deteut(s) in the declaranonis) hsted below

L D declaration as to the wuntity of the inventor (Rules 4 17(1) and > L&y [{aX1) and Sextion 211) 1n respect of
a {name(s) micluded 1 the declurauon)
18 not 1n the presunbed wording

D other {specth )

b fmamers} inclded i the declaration)
15 not 1n the pruscnbed wording,
D othur (specih )

a D declaration us to the applicant s wnutlement as at the intumatwonal hhing date 1o apph  or or be granted a patwnt (Rulus
4 17 () and 51 dus 1(@)(n; wnd Suenion 212) m respect ot
a (namefs) inchinded in the declaranon)

1s not in the presenbed wording
D olhwr {speeyfy)

b (namefs) included wr the declaration)
15 ot (n the presenbed wording

D other (xpecifi)

3 B declaration as to the applicant s enutlement as at the nwmational filing date (o am priority of the earfier application
(Ruies 4 17{11) and 51&s 1{a){1) and Section 213) tn respect of
a (namels) mcluded in the declaranion}

13 pot w the presunbed wording

D other (specify)

b  /name(s) included in the deciaranon}
15 not 1n the prescnbed wording

D other (speclff) . . . .

declaranon of inventorship (onlv for the purposes of the designauion of the United States of Amenca) (Rules 4 17(1v)

and 31bu 1{a}{1v) and Section 214) in respect of

a  (name(s) included in the declaranion) KELLY “Manha Jean EVANS Karen Anderson, GALLAGHER, James,
Joseph MULVIHILL Mark, Joseph

15 not 1n the presenbed wording
1s not signed by all in\entors named in the declaration

D other (spectfi)

b (ramefs) included tn the decleranon) - I
1s not in the prescnbed wording
13 not signed by all inventors named 1n the declaranon

D ather (spectfy) ..

5 D declsraton as w non prejudicial disclosures or exceptions to lack of novelty (Rules 4 17(v) and 51bis 1{a)}(v) and Section
215} in respect of
a (name(s) included in the declaration) e e

D 15 not 1n the prescnbed wording
1 other (specs)

b frame(s) included In the deciaration)
D 15 not 0 the prescnibed wording

(O other spes) « o o o -

Form PCT/IB/370 (Annex) {March 2001)



The cemarst musl b Wee mrecly waph ampetent Intemaiional Prabmnary Ssarraning Awhorty or 1 or more Authamed are
COMOIent nth e one chosen Oy ‘Ne dnmcarl  The Rull name or iwo-~eiter cous of Nal Authordy may Se nocaned Dy the appicant on the kne
Delow

S
IPEAs_US

1°

CHAPTER |l

PCT

DEMAND

under Arbele 31 of the Patent Cooperahion Treaty
The undersigned requests that the interatonal apphcaton specified below be the subjact of
intamatuonal prebminary examinabton according to the Patent Cooperation Treaty and
hereby elecls all ahgible States (except shera otherwise indicated)

Far internatonal Prafimingry Sxamming Authonty use only

Idenaficanon of IPSA Date or recesot of DEMAND
Agpucant's or agent s file retecence
Sox No 1 IDENTIFICATION QF THE INTERNATIONAL APPUCATION RHA01070
Intarraponal aconcancn ‘o Intemanonal filng data E_:nuu Pnomy aate
27 Qctober 2000 27 October 2000
PCT/USO1/50363 (27 10 00) {27 10 00)
Title or nvention
See 1 1n Addendum
Box No II  APPLICANT(S)
Name and aadress ?mhune Na.
DOW AGROSCIENCES LLC 317-337 5115
9330 Zionsville Road
Indianapolis, Indiana 46268-1054 Facsimia No
United States of Amenca 317-337-4847
Telaprintsr No
Agpicant s Regntratan No with the Office

State {that 1a. country) of nanonaiy
us

State rthar 13, counvy) of rescence
us

Name and axdress

KELLY, Martha J

1475 Little Creek Lane
Coilegeville, Pennsylvania 19426
United States of America

State (that 13 country) of nationality
us

Slate (that 15, country) of resxlence
us

Name and address
EVANS, Karen A
701 Marlbrock Lane
Lansdale, Pennsylvania 19446
United States of America

Slate fthar '3, cownry) of navonakty
us

Slate (that ia, country} of resdencs
us

(X Further applicants are indicated an & continuation sheet.

Careseanas m: Form PCTIPEAMO1 (firm sheet) (Jamaary 2002)

See Notet 1o the semand form
ENTERED Ch 20CK=T/

3 s/ /o2, Ara



Sheet No

2

Internanonal appkeanon No
PCT/IUS01/50363

Continuation of Box No. il APPUCANT(S)

if none of the fallowing sub-boxes s uaed, this shest should nat be included In the demand

Name and address

GALLAGHER, James J

530 Meadowbrook Avenue
Ambler Pennsylvania 19002
United States of America

Staie rthar i3 country) of nationality
us

State {that 13 country) of resxdence
us

Name and address
MULVIHILL, Mark J
30378 Ferncrest Drive
Yorktown Heights, New York 10588
United States of America

Stata {that 1s zsunrry) of nabonality

us

Staie {ther 1s. country) of reswlenca
us

Name and address

State thet ig, country) of nanonabty

State (that 1. country) of residance

Name and acarass

State (thar ra, country} of nationaity

State (thet &, couny) of resxiencs

Name and address.

State (thar 12, country) of nationafity

State (that i8, country) of ressienca

——— e — —
] Further appilcants are indicated on a continuation sheet.
Coreaponcs o Form PCT/PEA401 {contnustion sheet) (January 2002) See Notow (o the demand form
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SheetNo 9

Imemavonal appication No
PCT/US01/50363

Box Na AGENT OR COMMON REPRESENTATIVE OR ADDRESS FOR CORRESPONDENCE

The fovowing persan is # agem [J comman representative
ang has been appointed eartier and represents the applcant(s) also for internatanal pratiminary exammnation
[0 1s hereby appainted and any eanier appainimant of {an) agent{sicammon represantatve is hereby revaked
[ 1s hereoy apponted soecrfically for the procedurs befora the Intemnatonal Preminary Examirung Authonty n addrbon
to the agani{sVcommon reprasentative appointed sarher

Nama and address Telephone No
CORVIN, Carl D

Dow AgroSciences LLC 317-337 5115
9330 Zionswville Road FacaimAe No
Indianapolis, Indiana 46268 317-337-4847

United States of Amenca

Teleprinter No

Agents Registration No wih the
Office 34,569

Ll Address for .orraspaondence Mark this checx-nox where no agent ar cammon rapresenianve ivhas osen acpoiniea

and ha spaca cove 15 used instead io \ndicate & soecial addrass to ahuch comespcndence should Se sent
8ox No IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerring amendments
1 The applicant wanes the ytemational prebmmary sxamination to start on the basis of
BRI the ntemational application as ongnally fied

the descnption ]  as origmally filed
0 as amended under Article 34

the claims X] as ongmally fled
] as amended under Articie 19 {logether with any accompanying stalement)
[0 =3 amended under Arixcis 34

the drawings 1 os onginatly filed

as emended under Anicle 34
[0 The applicant wishes any amendment to the claums under Articie 18 to be considerad as reversad

3 The appiicant wishes the stert of the intemational prelminary exammation to be poatpaned uatfl the axplration of 20
mortths from the pnorily date uniess the intamational Prefimmary Examming Authority recarves a copy of any
amendments made under Article 19 or a notics from the appfeant that he does not wish 1o make such amendmerts
{Rule 89 1(d)) (This chack-bax may be manked only whare the ime bmit under Artcle 15 has not yet axpimd.)

Whare no check-bex 18 marked international preliminary exammnation will start on the basm of the intemational appkcatian
a8 onginaly filed or where a copy of amendmants 1o the claimy under Arhicle 19 an/or amendmants of the imemational
application under Article 24 are recerved by tha Intarnational Prefmmary Exarmerung Authonty before it has begun to draw
up & witten opinion of the mismational prelmmnary sxamination rsport as so amended

O

Language for the purpases of International preliminary examination English
B whch 15 the ianguage m which tha intemational appiication wea fllad
[ which s the language of a translation fumrshed for the purposes of ntamations! search
] which s the language of pubiication of the intemational appiication
[ wiuch w the language of the ransiation {ic be) fumsehed for the purposes of intsmational preilminary sxsmmation

Box No. V. ELECTTON OF STATES

The applican! heraby slects all aligible Stutes (that iz, aff Sisles which have deen designsted snd wivch are bound by
Chaprer il of the PCT)

axcluding the followng States which the appicant wshes not to slect

Comesparcia to  Form PCTAPEA/4D (sacond sheet) (January 2002) Seq Notes i the demand form

jov



Sheat No

4

Intematonal aopficanon No
PCT/US01/50363

Box Ne VI CHECK LIST

No IV [or the purposes of imamanonal prelminary examinavon
1 lransiaton of ntematonal application
2 amendments under Article J4

3 cooy (or where requred transiabion) of
amenaments under Arhcle 19

4 ooy (or ‘where required transiabon) of
slatemant under Amicla 19

5 letter
5 other (spacly)

The demand 1s accompanied by the following elements in the languege referred to in Box

shaets
sheels

sheets

shaats
sheets
sheets

For (ruamational Prellmunary
Examining Authonty use only

recewad not receved

oD 0O O0Oon
00 O Oooao

The cemand 18 also accompamied by the item{s) marxea beiow
1 Xl [eecalkcuJlanon sheat
z [0 ongnal secarate pawer of atormey

3 [ ongwal general power of attomay

4 {1 copy of general power of atlomey
refarenca number if any

O s atement exclairung lack of signaiure

o [ secuence ksting in computar acable form

-
’

O other (specily)

Box No VIl  SIGNATURE OF APPLICANT AGENT OR COMMON REPRESENTATIVE

DOW AGROSCIENCES LLC, ET AL

(il (g

Carl D Corvin
Signed on 09 May 2002

For imemational Preiminary Examming Authonty use only

1 Data of actual recegit of DEMAND

2 Adpsted date of recept of demand due
to CORRECTIONS under Rule 50 1(b)

(]

O The date of recelpt of the demand is AFTER tha expiration of 19 months
from Lhe pnority date and itam 4 or 5 below does net apply

0 The applicant has been

informed accordingly

F

Rule 80 5.

0 The data of recelpt of the demand Is WITHIN the pariod of 19 mantha from the pricrity date as externded by vatue of

arivul 8 EXCUSED pursuant to Rude 82

0 Although the date of recaipt of the demand 1s after the expratian af 19 months from the pnonty date the delay m

For international Bureau usa only

Damand racaved from IPEA on.

Carresponds = Farm PCTAPEAMOT (last sheet) (January 2002)

Sae Notas tn the damand form
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rlﬂl ) 2003-04-29 17%:20 Foliss 194
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NIT  B00174089-2
RECIBO OFICIAL DE CAJA 1 03 - 25,20
FECHA 1 ABRIL 14 DE 2003
118 CONBIGNACION tuns
+ - -
DEPOSITANTE TIPD PAGD BANCO ™ * CUENTA No PAGD FECHA PGO Yr PAGO
CAVELIER ABDSADOS COMGIGMACION  BANCO POPULAR  030-00110-4 11726188 1470472003 34,071,480 00
‘ i CONCEPRPT O HI
CANT  REWTISTICO COMCEPTD TOTAL CONCEPTO
I 30005-01-01 SCLICITUDES 1 TRAMITEG DE SOL DE PATENTE DE IN 400,000 00
TOTAL s 400,000 00

50Ny  CUATROCIENTOS HKIL PESOS

RESPONSABLE

RECIPO DE CAJA APLICADO AL EXPERIENTE No

Clo  AeAYS - BU-00% -3
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Tranita 411 PCT-PAYENT 373 FASE WRCI ALL PREGENTAC
I Desemdencias 2020 DIVISEON D€ NUEVES CREACIGNCE

REQUISITOS NECESARIQS PARA PRESENTACION Y AGILIZACION DEL
TRAMITE

/ USUARIC  RADICADOR
PATENTE DE INVENCION MODELO DE UTRIDAD ()

= Indicacion de que 3o solicia la concesidn de una patente

- Datos de identificacién del sollctonte o de |2 persona que se presenta la soficttud
= Descripcion de la Invencidn.

- Dibujos do ser estos pertinentes

- Comprobante de Pago de las tasas estableciday

— o~ —
ey Sy —

COMPLETA () INCOMPLETA { ) ()
DISERO INDUSTRIAL { )

Indicacién de que se solicitz ol registro de Disefio Industrial () ()

Datos de Identificaclon del soilcitante o de la personaquepresenta () ()
fa sohcttud

Representacidn grifica y fotografica del Disefio Industial o muestra del
Materlal que incorpora el disefio

()
Comprobante de pago de las tasas establecidas () ()
{ )

COMPLETA () INCOMPLETA

« 1 v

ESQUEMA DE TRAZADO ()

- Indicacién de que solicita el regstro de un Esquema de trazado {
- Datos de Identificacidn del solcitante o de la persona que presenta
La soficitud
Representacitn grifica del esquema de trazado
Comprobante de pago de las tasas establec.das

'
—
g
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COMPLETA ( ) INCOMPLETA () ()
Firma Responsahle L{\)DZ@Q@$€

Fecha
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