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ANEXOS 

F71 Comprobante de pago de la tasa do presentaciOn de la solicitud 

X Documento que acredita la existencia y representación legal cuando el solicitante sea persona juridica 

X Poderes, si fuere el caso 

I Documento de cesión del inventor at solicitante o a su causante 

I j Declaraciones 

f j Copia de la solicitud internacional. (Resumen, descripciOn, reivindicaciones, dibujos) 

Fx 1 TraduccjOn de la solicitud internacional at castellano. (Resumen, descripciOn, reivindicaciones, dibujos) 

Copia del examen preliminar internacional efectuado per la Autoridad Internacional do Examen preliminar (IPEA) 

I I TraducciOn del examen preliminar internacional efectuado per Ia IPEA 

[] De ser el caso, copia del contrato de acceso 

IDDe ser el case, documento quo acredite la licencia o autorizacióri do uso de conocimientos tradicionales de las comunidades 
indigonas 

J De ser el case, certificado de depOsito del material biológico 

I IArte final l2xl2 

_____ Do ser el case, informaciOn sobre otras solicitudes de patente o titulos obtenidos en el extranjero per el mismo titular o su 
causante, relacionadas parcial o totalmente con la invonciOn de esta solicitud 

IDDo ser el case, modificaciones efectuadas a la solicitud internacional, 

X Otros: Extractos 

FIGURA CARATERISTICA 

Solicito la concesiôri  de la patente, 

NOMBRE: ALVARjIRREA ORDOEZ 

C C 79.143.366 de Usaquen TP2Q 2i ---J 
Instrucciones para la presentaciOn de los anexos, ver reverso de esta pÆgina 
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TRADUCCION OFICIAL NC 2603081 al espaæol de un documento escrito en inglØs, efectuada 
par Jaime Armando Garavito Burgos, cc. N" 19130702 de Bogot, Traductor e IntØrprete Oficial 
nglØs-espanol-inglŁs segUn ResoluciOn N" 034 de enero 11 de 1983 expedida par el Ministerio 

de Justicia de la Repüblica de Colombia 

Traducción al espaæol de legalizaciones en poder conferido por E.I. du Pont de Nemours and 
Company 

----------------------------------------------------------------------------------------------------
APOSTILLA 

1. Pals: Estados Unidos de America 

Este documento pUblico 

2 Ha sido firmado por Patricia Panariello 

3. Quien actUa en calidad de Notario Püblico del Estado de Delaware 

4. Lleva el sello de Patricia Panariello, Notarlo PUblico, Delaware 

Certificado / 
L 

5. En Dover, Delaware 

6. El sØptimo dia de marzo 2008 A.D. 

7 Por el Secretaric de Estado, Departamento de Estado de Delaware 

8. N" 0345347 

40 9. Sello (Aparece adherido sello dorado) 

10. Firma (firmado) Harriet Smith Windsor, Secretarlo de Estado 

------------------------------------------------------------------------------------------------
[No se traduce texto del poder por estar en inglØs y en espanol] 

Se traduce lo siguiente despuØs del texto del poder: 

Dado y suscrito en Wilmington, Delaware, Estados Un’ ’ 

El 26 de febrero de 2008 

Firma de la persona que expide el poder 
[Firmado] Miriam A. Mecoxna hey 
------------------------------------------------------------------------

CERTIFICACION NOTARIA 



TRADUCCION OFICIAL N° 2603081 al espaæol de un documento escrito en inglØs, efectuada 
por Jaime Armando Garavito Burgos, c.c. N° 19.130 702 de Bogota. Traductor e IntØrprete Oficial 
ingles-espanol-ingles segUn Resolución N° 034 de enero 11 de 1983 expedida por el Ministerio 
de Justicia de la RepOblica de Colombia 

El 26 de febrero de 2008 el suscrito Notario 

DA FE 

1. Que Miriam D. Mecorinahey, mayor y domiciliada en 1964 Lakeview 

Road, Wilmington, DE 19805, suscribiO de su puno y letra el documento 

que antecede. 

2. Que conozco personalmente al otorgante y que Øste tiene capacidad legal 

para el otorgamiento. 

3. Que el otorgante ha suscrito el referido documento en su carÆcter de 

Subsecretario - Junta de Patentes de Ia persona juridica E.I. du Pont 

do Nomours and Company 

4. Que la persona juridica E.I. du Pont de Nemours and Company tiene 

sede en 1007 Market Street, Wilmington, Delaware 19898 Estados 

Unidos de America, estÆ legalmente constitLlida, que tiene existencia 

. legal actual y que el acto para el cual se otorga el poder estª  

comprendido entre los que constituyen su objeto social. 

5. Que el otorgante tiene efectivamente la representación que ostenta y que 

Østa es legItima. 

6. Que he basado las certificaciones 3. 4 y 5 anteriores en los siguientes 

documentos autØnticos que al efecto se me exhibieron y que menciono 

especificamente con expresiOn de sus fechas y de su origen 

procedencia: 

Directrices do la Junta de Patentes do DuPont y Poder 

12,2006. 
/ 7 
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TRADUCCION OFICIAL N 2603081 al espaæol de un documento escrito en inglØs, efectuada 
par Jaime Armando Garavito Burgos, cc. No 19.130.702 de Bogota. Traductor e IntØrprete Oficial 
inglØs-espaæcl-inglØs segün ResoluciOn N 034 de enero 11 de 1983 expedida par el Ministerio 
de Justicja de la Rep[iblica de Colombia 

[Firmado] Patricia Panariello, Notario Püblico 

[Aparece adherido sello dorado] 
------------------------------------------------------------------------------------------------------------
La anterior es traducción fiel y competa de la cual se deja copia en esta oficina 

para su confrontación. 

Jaime Armando Garavito BLirgos 
cc. No 19.130702 de Bogota 
Traductor e IntØrprete Oficial segUn Resolución N° 034 de enero 11 de 1983 
expedida par el Ministerio de Justicia 

BOGDM5 # 107285 

0 



lie 

(Convention de La Haye du 5 Octobre 1961) 

1. Country: United States of America 

This public document: 
2. has been signed by Patricia Panariello 

3. acting in the capacity of Notary Public of the State of 
Delaware 

4. bears the seal/stamp of Patricia Panariello, Notary Public, 
Delaware 

(L - rttxt e 

5. at Dover Delaware 

6 the seventh day of March, AD. 2009 

7 by Secretary of State are Department of State 

8 No 0345347 

9. seal/Stamp: 10. Signature: 

- rt4ry 1 
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POWER OF ATTORNEY 

The undersigned. 

E.T. Du Pont de Nernours and Company 
donucilcd in 

1007 Market Street 
Wilmington, Delaware 19898 ITS 

declares that it hereby grants to 

ALVARO CO REA-ORDOfEZ and/or 
OLGA GEORGETTE OTERO and/or 
RICARDO METKE and/or 
JUAN PABLO CONCHA 

with domicile at Av. 82 No. 10 - 62. 6Th floor, of Bogota a 
C., Colombia, a full and sufficient power of attorney to obtain 
the protection of my (our) industrial property and against the 
unfair competition, for which purpose I (we) authorize the said 
attorneys to represent me (us) before any authorities or persons, 
with or without jurisdiction, specially those administrative, 
adnitiiistTative contentious and judicial, as well as before 
Arbitration Court, in all mailers concerning the following: a) 
Obtainment of patents, utility models, industrial designs, 
integrated circuits, layout-designs and vegetal varieties; the 
registration of trademarks, denominations of origin, commercial 
names, trade emblems, slogans and domain names its renewal, 
assignments, change of name or domicile, voluntary 
cancellation; and the registration of licenses of use of the above 
rights; h)Processes of protection to the consumer, unfair 
competition, oppositions, cancellations, nullity, precautionary 
injunctions, infringement, granting of licenses, writ mandamus, 
the protection of trade secrets, and in general the civil, penal, an 
administrative processes relating to those rights. And that in all 
the above matters they may substitute this Power of Attorney, 
compromise, conciliate, admit the facts of the case, desist, 
cancel, receive, resign, and ratify acts done by representatives 
without a power of attorney. 

I hereby ratify all actions previously taken on behalf of this 
company by the aforementioned attorneys with respect to the 
mentioned matters. 

Done and subscribed

OnOn the day 14’7’of200t 

Signature of the person issuing the Power 

Baker & Mckenzie Colombia S.A. 
Av. 82 No. 10-62 6th Floor 
Oogota, Colombia 

NIT: 900.034.906-9 
Tel: +57 1 634 1500 
Fax: +57 1 376 2211 
wv.bakernet.com 

PODER DE ABOGAD.Q 

La bap) 6rmada. 

E.I. Du Pont de Neniours and Company 
domiciliada en 

1007 Market Street 
Wilmington, Delaware 19898 US 

declara por el preserite que otorga a 

ALVARO CORREA-ORDONEZ yb 
OLGA GEORGETTE OTERO yin 
RICARDO METKE v/a 
JUAN PABLO CONCHA 

con domicilio en la Av. 82 No. 10-62 Piso 6 en Bogota D. C., 
Colombia, poder especial amplio y suficiente, para obtener la 
proteccion de nu (nuestra) propiedad industrial y contra la 
competencra desleal, a cuyo efecto autorizo (anjos) a los dichos 
apoderados para que me (1105) representen ante cualesquiera 
autoridades o personas, ejer’zan o no jurisdicción, especialmente 
ante ]as del orderi adniinistrativo, contencioso-adniirjistrativo y 
judicial, as) como los trihunales de arbitramento, en todo lo 
concerniente a los siguientes asuntos: a) Obtención de patentes 
de invencidn, modelos de utilidad, diseflos industriales, 
esquenlas de trazado de circuitos integrados y variedades 
vegetales; ci registro de niarcas, denorninaciones de origen, 
nombres cornerciales, enseæas, lemas comerciales y nombres de 
dominto; su renovación, traspaso, cambio de nomnbre 0 

domicilio, cancelacidn voluntaria; y el registro de licencias de 
uso de esos derechos; h) Los procesos para la protección del 
cotisumidor, competencia desleal, oposiciones, cancelaciones, 
milidades, niedidas cautelares. infracciones, concesidn de 
liccircias, Ia iutela, Ia pioteccion de secretos industriales, y en 
general pm’ocesos civiles, penales, admjnisn’ativos relacionados 
con estos derechos. V para que en todos los asuntos arriba 
deterniinados, puedan sustituir este mandato, transigir, conciliar, 
adnutir los irechos del casu, desistir, cancelar, recibir, renunciar, 
y ratificar los actos de agentes oticiosos, 

lgualrnente, ratifico todo lo actuado hasta ci momento en los 
niismos asuntos, por cualquiera de los mencionados apoderados 
en representaciOn de Østa sociedad. 

Dado v firmzsdo en 

A los dias del rues de de 2008 

Firma tie In persona que firma el Poder 



NOTARIAL CERTIFICATION (TERTIFICACION NOTARIAL 

On this day of . \ los dias del nies de 

2008 the undersigned Notary ’ de 2008 ci suscrito Notario 

CERTIFIES DA FE 
That Miriam D. Mecoilnahey I Qtie 

of legal age and domiciled in 
1964 Lakeview Road, Wilmington, DE 19805 

set his baud on the tbregoing document, 

mayor y domiciliado en 

suscrihiO (IC so piiOo y letra ci documento que antecede. 

2. That the grantor is to use personally known and that he she has 2. Que CUnOLCO al olorgante y que Øste tiene capacidad legal 
legal capacity to execute the instrument, para ci otorgamiento. 

3. l’hat the grantor has executed the foregoing document as 

Assistant Secretary - Patent Board 

of the judicial person E. I. duPont de Nemours and 
Company 

4. ’ii’xat the judicial person E. I. duPont de Neinours and 
Company 

having its house office in 

1007 Market Street, Wilmington, Delaware 19898 lTS.. 

is duly organized, has present legal existence and that the 
purposes for which the power of attorney is granted are within 
the scope of its corporate purposes. 

5.

 

That the grantor has in fact the referred to authority and that 
his’her representation is legal. 

6. That I have based certifications 3, 4 and 5 above on the 
following authentic documents for such purpose exhibited to me 
and which I mention specitkally, giving their dates and their 
origin Or source: 

DuPont Patent Board Guidelines and Power of .tttornev 
dated June 12, 2006. 

Patricia Panariello, Notary Public 

3 Que ci utorgante ha suscrito ci referido docunsento en sit 
carÆctcr de 

tie la persona jttiidica E. I. duPont de Nemours 
and Company 

4 Quc la persona urIdica E. I. duPont de Nemours 
and Company 

con sede en 

est1 Iegalniente constituida, que tiene existencia legal 
acniai y que ci acto para ci cual se otorga e] poder estÆ 
comprendido enire los que constituyen su objeto social. 

S Qtie ci otorgante tiene efectivamente la representacióni que 
ostenta y que esta es legItima. 

6. Que he basado las certificaciones 3, 4 y S anteriores en los 
siguientes docunsenros autØnticos que al efecto se me 
exhihiet’on y que menciono especificamente con expresión 
de sus t’echas de su origen o procedencia: 

.v,. 
’5 .’... 

.5 
.. 



(12) INTERNA’IIONAL APPLICATION PUBLISHED UNI)ER THE PA1’FNT COOPERATION TREA’IY (PCT) 

(19) World Intellectual Property Organization j IIIIIIIIIIIIII IN IIIuii liii liii DII IIIIIIIIIII IN International Bureau 

(43) international Publication Date (10) International Publication Number 
12 July 2007 (12.07.2007) PCT WO 2007/079162 Al 

(51) International Patent Classification: 
C071) 261/04(2006.01) i-l01N 43/80 (2006.01) 
C07D 413/12 (200601) C071) 401/04 (2(X)6,01) 
(’071) 417112 (2006.01) 10I11 17/00 (2(X)6.01 

(21) International Application Number: 
PCT/T152006/049,1-59 

(22) International Filing Date -
29 December 2006 (28.12.2006) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 
60/755.247 30 December 2005 (30. 122(X)5) US 
60/839,988 23 Autust 2006 (23082(X)6) US 
60/857307 7 November 2006 (07.! 12006) ITS 

(71) Applicant (for all designated 5W/es except (jS’): E. I. DU 
PONT l)E NENIOURS ,’N1) COMPANY I JS/IJS]; 1007 
Market Street. Wilmington, DI 19898 (US). 

(72) Inventors; and 
(75) Inventors/Applicants (r US only): LAHM, George, 

Philip [US/ITS]; 1,19 Fairhill Drive, Wilmington, DI 
19808 (US). SHOOP. WesIe’, Lawrence ]I S/IS; 500 
Auten Road #3i\. Hillsborough, NJ 08844 (US). XL, 
Ming UN/iTS]; 25 South Perch Creek Drive. Newark, DL 
19702 (ITS). 

(74) Agent: REHBERG, Edward, F.; F. 1, Du Pont 1k’ 
Nemours And Company, Legal Patent Records (’enter, 
4417 Lancaster Pike, Wilmington, DL 19805 (US). 

(Si) Designated States (unless otherwise i iicaied. ,tr eme,v 
kind of national protection available): AE, AU. AL, AM, 
A’!, AU, Al., HA, HR, RU. BR, BW, BY, HZ, CA, Cl 1, UN, 

çcO.  CR. CU. Cl.. DE, UK. DM, 1)1. EC, liii. EU. ES. 1’1. 
- UGH. GI). (IL, (ill, (iM, Ci’!’, UN, FIR. I-lU. II). IL, IN. IS, 

JR NE, KG, KM, KN, NP, KR, KZ, LA, IC, UK, l.R, LS, 
IT Jr. TV. l.Y. MA, MD, MCr, MN, MN, MW, MX, MY, 
NIL, NA. NU, Ni, NO, N/. OM, PU, PH, PL. P1, RO, RS, 
RU, SC, SI), SE, SG. SK, SL, SM, SV. SY. ’FL ’I’M. ’IN. 
TR. TI, Ti.. IJA, IJG. Us. 17, VC, VN, ZA. ZM, 7W. 

(84) Designated States I unless otherwise, induated, for elert’ 
kind if regional protection available): ARIPO (BW. (iH. 
GM. KE. LS. MW. MZ. NA, SD, SL. SZ. ’IL, UG, LM, 
’LW), Eurasian (AM, AZ, BY, KG, KY,. MI). RI.), ’Ii. TM), 
l’Turitpcart (AT, BF, BG, CI I. CY. CZ, DL. UK. Illi, ES. El. 
FR, GB, OR, HU, 11.1, IS, I’!’, CL LU, LV. MU. NL. PL, P1, 
RO. SE, ST. SN. ’t’R), ()A1’I (BR BJ. CE CU. Cl. CM. GA. 
CI).GQ, G\V, MI., MR. NE, SN. ’I’D. ’1(i). 

Published: 
with in!et’naw)nal .SeLzr ’5 report 

- before i/jr expiration of the time limit fr am-ending the 
claims and to be i’epublished in the event of receipt of 
a,nend,npni,v 

for two -tenet’ codi’s and other abbreviations, re/er hi the(; "uid-
a,tce Notes on (’ode.v and lbbreviaiion.v" Lippearing LII the begin-
ning of each regular issue of rite PU’]’ Ca:tte, 

(54) Title: ISOXAZOLINES LOR CONTROLLING 1.NVERI’UBRA’[E PESTS 

A5 
6 ",A4 

N.5 

(57) Abstract: Disclosed are comnounds of Formula (I ), including all ceotitatHe and slereuisotrlers, N-oxides, and salts thercof, 
Formula (1) r wherein , i". A . , i\  and At are independently, selected from the group consisting ofCR’  and N; provided that :tt 
rnost3 ofA , A’, A’; A . A and A’ is N; B , B’ and B are independently selected from the group consisting ofCR . and N; each R’ is 

Ł-. independently II, halogen, Ci-C6 alkyl, Cl -C6 haloalkyl, CŁ-C6 cyclnalkyl. (-C1, halocyeloalkvl. (-05 alkoxv. C1-05 haloalkosy, 
C. -C6 alkylthio, C1-05 haloalkylthio, C1 -C6 alkylsulfinyl, CI -C6 haloalkylsulOnyl, C1 C, alkylsulfonyl. C1 -C, haloalkylsulfo’i’yl, 
C -C.5 alkylamino. C2 -U6 dialkvlamino, -CN or -NO2; and Rt, R, R4, R5. W and n are as defined in the disclosure. Also disclosed 
are compositions cotttaining the compounds of Formula (1) and methods !-or controlling an invertebrate pest cotttpnsing contacting 
the invertebrate pest or its eflvirortment with a biologically effective amount of a compound or a composition of the invention. 
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wherein 

:: 

PCT/US2006/049459 

Al, A2, A3, A4, A5 and A6 are independently selected from the group consisting of 

CR3 and N, provided that at most 3 of Al, A2, A3, A4, AS and A6 are N; 
1, B2 and B3 are independently selected from the group consisting of CR2 and N; 

W is   orS; 
R1 is C1 -C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6 cycloalkyl, C4-C7 

alkylcycloalkyl or C4-C7 cycloalkylalkyl, each optionally substituted with one or 
more substituents independently selected from R6; 

each R2 is independently H, halogen, C1 -C6 alkyl, Cy -C6 haloalkyl, CI -C6 alkoxy, C1 -C6 
haloalkoxy, C1-C6 alkylthio, C1 -C6 haloalkylthio, CI -C6 alkylsulfinyl, C, -C6 
haloalkylsulfinyl, C1 -C6 alkylsulfonyl, C1 -C6 halo alkyl suifonyl. C1-C6 
aikylamino, C2-C6 dialkylamino, C2-C4 alkoxycarbonyl, CN or -NO2; 

each R3 is independently H, halogen, CI -C6 alkyl, C1 -C6 haloalkyL C3-C6 cycloalkyl, 
C3-C6 halocycloalkyl, C1-C6 alkoxy. C1 -C6 haloalkoxy. C1-C6 alkylthio, C1 -C6 
haloalkylthio, C1 -C6 alkylsulfinyl. C1-C6 haloalkylsulfinyl, C, -C6 alkylsulfonyl, 
C1 -C6 haloalkylsulfonyl, C1 -C6 alkylamino, C2-C6 dialkylamino, -CN or -NO2; 

R4 is H, C1 -C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3 -C6 cycloalkyl, C4-C7 
alkylcycloalkyl, C4-C-7 cycloalkylalkyl, C2-C7 aikylcarbonyl or C2-C7 
alkoxycarbonyl; 

R5 is H, OR’0, NR11R12 or Q1; or C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6 

cycloalkyl, C4-C7 alkylcycloalkyl or C4-C7 cycloalkylalkyl, each optionally 
substituted with one or more substituents independently selected from R7; or 

R4 and R5 are taken together with the nitrogen to which they are attached to form a 
ring containing 2 to 6 atoms of carbon and optionally one additional atom selected from the group consisting of N, S and 0, said ring optionally substituted with I to 4 substituents independently selected from the group consisting of C1-C2 alkyl, halogen, -CN, -NO2 and C1-C2 alkoxy; each R6 is independently halogen, C1C6 alkyl, C1-C6 alkoxy, C1-C6 alkylthio, CI-C6 alkylsulfinyl, C1-C6 alkylsulfonyl, -CN or -NO2; each R7 is independently halogen, C1-C6 alkyl, C3-C6 cycloalkyl, C,-C6 alkoxy, C1-C6 alkylthio, C,-C6 alkylsulfinyl, C,-05 alkylsulfonyl, C,-C6 alkylamino, C2-C8 dialkylamino, C3-C6 cycloalkylarnino, C2-C7 alkylcarbonyl, C2-C7 
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alkoxycarbon yl, C2-C7 alkylami nocarbonyl, C3-C9 di alkyl aminocarbon yl, C2-C7 
haloalkylcarbon yl, C2-C7 hal calkox ycarbon yl, C2-C7 ha] oalkyl aminocarbonyl., 
C3-C9 halodialkylanianocarbonyl, hydroxy, -NH2, -CN or -NO2; or 

each R8 is independently halogen, C1 -C6 alkoxy, C1 -C6 haloalkoxy, C1-C6 alkylthio, 
5 C1 -C6 haloalkylthio, CI -C6 alkylsulfinyl, C1 -C6 haloalkylsulfinyl, C1-C6 

alkylsulfon yl, C1-C6 haloalkylsuifonyl, C1 -C6 alkylarnino, C2-C6 dialkylamino, 
C2-C4 alkoxycarbonyl, -CN or -NO2; 

each R9 is independently halogen, C1 -C6 alkyl, C1 -C6 haloalkyl, C3-C6 cycloalkyl, C3-C6 
halocycloalkyl, C1 -C6 alkoxy, C1 -C6 haloalkoxy, C1-C6 alkylthio, C1-C6 

10 haloalkylthio, C1-C6 alkylsulfmyl, C1 -C6 haloalkylsulfinyl, C1 -C6 alkylsulforiyl, 

C1 -C6 haloalkylsulfonyl, C1 -C6 alkylamino, C2-C6 dialkylainino, -CN, -NO2, 
phenyl or pyridinyl; 

R10 is FE; or C1 -C6 alkyl, C2-05 alkenyl, C2-C6 alkynyl, C3-C6 cycloalkyl, C4-C7 

alkylcycloalkyl or C4-C7 cycloalkylalkyl, each optionally substituted with one or 15 more halogen; R11 is FT. C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6 cycloalkyl, C4-C7 alkylcycloalkyl, C4-C7 cycloalkylalkyl, C2-C7 alkylcarbonyl or alkoxycarbony]; R12 is H; Q3; or C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6 cycloalkyl, C4-C7 20 alkylcycloalkyl or C4-C7 cycloalkylalkyl, each optionally substituted with one or more substituents independently selected from R7; or R11 and R12 are taken together with the nitrogen to which they are attached to form a ring containing 2 to 6 atoms of carbon and optionally one additional atom selected from the group consisting of N, S and 0, said ring optionally substituted 25 with 1 to 4 substituents independently selected from the group consisting of C1-C2 alkyl. halogen, -CN, -NO2 and C1-C2 alkoxy; 

Q1 is a phenyl ring, a 5- or 6-membered heterocyclic ring, or an 8-, 9- or 
10-membered fused bicyclic ring systemoptionally containing one to three heteroatoms selected from up to 10, up to 1 S and up to 3 N, each ring or ring 30 system optionally substituted with one or more substituents independently selected from R8; each Q2 is independently a phenyl ring or a 5- or 6-membered heterocyclic ring, each ring optionally substituted with one or more substituents independently selected from R9; 35 Q3 is a phenyl ring or a 5- or 6-membered heterocyclic ring, each ring optionally substituted with one or more substituents independently selected from R9; and n is 0, I or 2. This invention also provides a composition comprising a compound of Formula 1, an N-oxide or a salt thereof, and at least one additional component selected from the group 
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consisting of a surfactant, a solid diluent and a liquid diluent, in one embodiment, this 

invention also provides a composition for controlling an invertebrate pest comprising a 

biologically effective amount of a compound of Formula 1, an N-oxide or a salt thereof, and 

at least one additional component selected from the group consisting of a surfactant, a solidŁ 

S diluent and a liquid diluent, said composition optionally further comprising a biologically 

effective amount of at least one additional biologically active compound or agent. 

This invention further provides a spray composition for controlling an invertebrate pest 

comprising a biologically effective amount of a compound of Formula 1, an N- oxide or a salt 

thereof, or the composition described above and a propellant. This invention also provides a 
10 bait composition for controlling an invertebrate pest comprising a biologically effective 

amount of a compound of Formula 1, an IV-oxide or a salt thereof, or the composition 

described in the embodiment above, one or more food materials, optionally an attractant, and 

optionally a humectant. 
This invention further provides a trap device for controlling an invertebrate pest 

15 comprising said bait composition and a housing adapted to receive said bait composition, 

wherein the housing has at least one opening sized to permit the invertebrate pest to pass 

through the opening so the invertebrate pest can gain access to said bait composition from a 

location outside the housing, and wherein the housing is further adapted to be placed in or 

near a locus of potential or known activity for the invertebrate pest. 

20 This invention also provides a method for controlling an invertebrate pest comprising 

Contacting the invertebrate pest or its environment with a biologically effective amount of a 

compound of Formula 1, an N-oxide or a salt thereof, (e.g., as a composition described 

herein). This invention also relates to such method wherein the invertebrate pest or its 

environment is contacted with a composition comprising a biologically effective amount of a 

25 compound of Formula 1, an N-oxide or a salt thereof, and at least one additional component 
selected from the group consisting of a surfactant, a solid diluent and a liquid diluent, said 
composition optionally further comprising a biologically effective amount of at least one 
additional biologically active compound or agent. 

DETAILS OF THE INVENTION 
30 As used herein, the terms "comprises," "comprising," "includes," "including," "has," 

"having," "contains" or "containing," or any other variation thereof, are intended to cover a 
non-exclusive inclusion. For example, a composition, a mixture, process, method, article, or 
apparatus that comprises a list of elements is not necessarily limited to only those elements 
but may include other elements not expressly listed or inherent to such composition, mixture, 

35 process, method, article, or apparatus. Further, unless expressly stated to the contrary, "or" 
refers to an inclusive or and not to an exclusive or. For example, a condition A or B is 
satisfied by any one of the following: A is true (Or present) and B is false (or not present), A 
is false (or not present) and 13 is true (or present), and both A and B are true (or present). 
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Also, the indefinite articles "a" and "an" preceding an element or component of the 

invention are intended to be nonrestrictive regarding the number of instances (i.e. 

occurrences) of the element or component. Therefore "a" or "an" should be read to include 

one or at least one, and the singular word form of the element or component also includes 

5 the plural unless the number is obviously meant to be singular. 

As referred to in this disclosure, the term "invertebrate pest" includes arthropods, 

gastropods and nematodes of economic importance as pests. The term "arthropod" includes 

insects, mites, spiders, scorpions, centipedes, millipedes, pill bugs and symphylans. The 

term "gastropod" includes snails, slugs and other Stylommatophora. The term "helminths" 

10 includes worms in the phylum of Nernathelminth, Platyhelminth and Acanthocephala such 

as: round worms, heartworms, and phytophagous nematodes (Nematoda), flukes 

(Trematoda), tape worms (Cestoda) and throny-headed worms. 

In the context of this disclosure "invertebrate pest control" means inhibition of 

invertebrate pest development (including mortality, feeding reduction, and/or mating 

15 disruption), and related expressions are defined analogously. 

The term "agronomic" refers to the production of field crops such as for food and fiber 

and includes the growth of corn, soybeans and other legumes, rice, cereal (e.g., wheat, oats, 

barley, rye, rice, maize), leafy vegetables (e.g., lettuce, cabbage, and other cole crops), 

fruiting vegetables (e.g., tomatoes, pepper, eggplant, crucifers and cucurbits), potatoes, 

20 sweet potatoes, grapes, cotton, tree fruits (e.g., pome, stone and citrus), small fruit (berries, 
cherries) and other specialty crops (e.g., canola, sunflower, olives). The term 
"nonagronomic" refers to other horticultural crops (e.g., greenhouse, nursery or ornamental 
plants not grown in a field), residential and commercial structures in urban and industrial 
settings, turf (e.g., sod farm, pasture, golf course, residential lawn, recreational sports field, 

25 etc.), wood products, stored product, agro-forestry and vegetation management, public health 
(human) and animal health (e.g., domesticated animals such as pets, livestock and poultry, 
undomesticated animals such as wildlife) applications. 

In the above recitations, the term "alkyl", used either alone or in compound words such 
as "alkylthio" or "haloalkyl" includes straight-chain or branched alkyl, such as, methyl, 

30 ethyl, n-propyl, i-propyl, or the different butyl, pentyl or hexyl isomers. "Alkenyl" includes 
straight-chain or branched alkenes such as ethenyl, 1-propenyl, 2-propenyl, and the different 
butenyl, pentenyl and hexenyl isomers. "Alkenyl" also includes polyenes such as 
1,2-propadienyl and 2,4-hexadienyl. "Alkynyl" includes straight-chain or branched alkynes 
such as ethynyl, 1-propynyl, 2-propynyl and the different butynyl, pentynyl and hexynyl 

35 isomers. "Alkynyl" can also include moieties comprised of multiple triple bonds such as 
2,5-hexadiynyl. 

"Alkoxy" includes, for example, methoxy, ethoxy, n-propyloxy, isopropyloxy and the 

different butoxy, pentoxy and hexyloxy isomers. "Alkylthio" includes branched or 
straight-chain a.lkylthio moieties such as methy]thio, ethylthio, and the different propylthio, 
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butylthio, penty]thio and hexylthio isomers. "Alkylsulfinyl" includes both enantiomersof an 

alkylsulfinyl group. Examples of "alkylsulfinyl" include CH3S(0)-, CU3CH2S(0)-, 
CH3CH2CH2S(0)-, (CH3)2CHS(0)- and the different butylsulfinyl, pentylsulfinyi and 
hexylsulfinyl isomers. Examples of "alkylsulfonyl" include CH3S(0)2-, CH3C1S(0)2-, 

5 Cfl3CH2CH2S(0)2-, (CH3)2CF(S(0)2-, and the different butylsulfonyl, pentylsulfonyl and 

hexylsulfonyl isomers. "Alkylamino", "dialkylamirio", and the like, are defined analogously 

to the above examples- "Cycloalkyl" includes, for example, cyclopropyl, cyclobutyl, 
cyclopentyl and cyclohexyl- The term "alkylcycloalkyl" denotes alkyl substitution on a 

cycloalkyl moiety and includes, for example, ethylcyclopropyl, i-propylcyclohutyl, 3-

10 methylc ycl open tyl and 4-methylcyclohexy). The term "cycloalkylalkyl" denotes cycloalkyl 

substitution on an alkyl moiety: Examples of "cycloalkylalkyl" include cyclopropyimethyl, 
cyclopeiitylethyl, and other cycloalkyl moieties bonded to straight-chain or branched alkyl 
groups. 

The term "halogen", either alone or in compound words such as "haloalkyl", or when 

15 used in descriptions such as "alkyl substituted with halogen" includes fluorine, chlorine, 

bromine or iodine. Further, when used in compound words such as "haloalky)", or when 

used in descriptions such as "alkyl substituted with halogen" said alkyl may be partially or 
fully substituted with halogen atoms which may be the same or different. Examples of 
"haloalkyl" or "alkyl substituted with halogen" include F3C-, CICH2-, CF3CH2- and 

20 CF3CCI2-. The terms "halocycloalkyl", "haloalkoxy"; "haloaikylthio", and the like, are 
defined analogously to the term "haloalkyl". Examples of "haloalkoxy" include CF30-, 
CCI3CH20-, HCF2CH2CH20- and CF3CH20-. Examples of "haloalkylthio" include 
CC13S-, CF3S-, CCI3CH28- and CICH2CH2CH2S-. Examples of "haloalkylsulfinyl" include 

CF3s (0)-, CCI 3S (0)-, CF3C}-12S(0)- and CF3CF2S(0)-. Examples of "haloalkylsulfon yl" 
25 include CF3S(0)2-, CCI3S(0)2-, CF3CFI2S(0)2- and CF3CF2S(0)2-. 

"Alkylcarbonyl" denotes a straight-chain or branched alkyl moieties bonded to a 
C(=O) moiety. Examples of "alkylcarbonyl" include CH3C(0)-, C143CH2CH2C(0)- and 
(CH3)2CHC(0)-. Examples of "alkoxycarbon yl" include CH3 OC(0)-, CH3CH20C(=O), 
CH3CH2CH20C(=0)-, (CH3)2CHOC(=O)- and the different butoxy- or pentoxycarbonyl 

30 isomers. 
The total number of carbon atoms in a substituent group is indicated by the 

prefix where i and   are numbers from I to 8. For example, C1 -C4 alkylsulfonyl designates 
methylsulfonyl through butylsulfonyl; C2 alkoxyalkyl designates CH30CH2; C3 alkoxyalkyl 
designates, for example, CH3CH(OCH3), CH30CH2CH2 or CH3CH20CH1: and C4 

35 alkoxyalkyl designates the various isomers of an alkyl group substituted with an alkoxy 
group containing a 

total of four carbon atoms, examples including CH3CFI2CH20CH2 and 
CIi3CH20CH2CH2. 

When a compound is substituted with a substituent bearing a subscript that indicates 

the number of said substituents can exceed 1, said substituents (when they exceed 1) are 
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independently selected from the group of defined .substituents, e.g., (R2), n is 1,2, 3, 4 or 5. 

When a group contains a substituent which can be hydrogen, for example R2, then when this 

substituent is takeh as hydrogen, it is recognized that this is equivalent to said group being 

unsubstituted. 
5 The term "heterocyclic ring", "heterocycle" or "heterocyclic ring system" denotes 

rings or ring systems in which at least one ring atom is not carbon, e.g., nitrogen, oxygen or 

sulfur. Typically a heterocyclic ring contains no more than 4 nitrogens, no more than 

, 2 oxygens and no more than 2 sulfurs. The heterocyclic ring can be attached through any 

available carbon or nitrogen by replacement of hydrogen on said carbon or nitrogen. The 

10 heterocyclic ring can be a saturated, partially unsaturated, or fully unsatutunated ring. When 

a fully unsaturated heterocyclic ring satifies the HUckel rule, then said ring is also called a 
"heteroaromatic ring" or "aromatic heterocyclic ring". 

The term "aromatic ring" or "aromatic ring system" denotes fully unsaturated 

carbocycles and heterocycles in which at least one ring of the polycyclic ring system is 

15 aromatic (where aromatic indicates that the Huckel rule is satisfied for the ring system). 

The term "fused bicyclic ring system" includes a ring system comprised of two fused rings 

in which either ring can be saturated, partially unsaturated, or fully unsatuturated. The term 

"fused heterobicyclic ring system" includes a ring system comprised of two fused rings in 

which at least one ring atom is not carbon and can be aromatic or non aromatic, as defined 

20 above. 
The term "optionally substituted" in connection with the heterocyclic rings refers to 

41 groups which are unsubstituted or have at least one non-hydrogen substituent that does not 
extinguish the biological activity possessed by the unsubstituted analog. As used herein, the 
following definitions shall apply unless otherwise indicated. The term "optionally 

25 substituted" is used interchangeably with the phrase "substituted or unsubstituted" or with 

the term "(un)substituted." Unless otherwise indicated, an optionally substituted group may 
have a substituent at each substitutable position of the group, and each substitution is 
independent of the other. 

When Q1 is a 5- or 6-membered nitrogen-containing heterocyclic ring, it may be 
30 attached to the remainder of Formula 1 though any available carbon or nitrogen ring atom, 

unless otherwise described. Similarly, when Q2 or Q3 is a 5- or 6-membered nitrogen-
containing heterocycle, it may be attached through any available carbon or nitrogen ring 
atom, unless otherwise described. 

As noted above, Q’, Q2 or Q3 can be (among others) phenyl optionally substituted 
35 with one or more substituents selected from a group of substituents as defined in the 

Summary of Invention. An example of phenyl optionally substituted with one to five 
substituents is the ring illustrated as U-i in Exhibit 1, wherein R" is R8 or R9 as defined in 
the Summary of the Invention for Q1, Q2 or Q3 and r is an integer from 0 to 5. 
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As noted above, Q1, Q2 or Q3 can be (among others) 5- or 6 -membered heterocyclic 

ring, which may be saturated or unsaturated, optionally substituted with one or more 

substituents selected from a group of substituents as defined in the Summary of. Invention. 

Examples of a 5- or 6-membered unsaturated aromatic heterocyclic ring optionally 

5 substituted with from one or more substituents include the rings U-2 through U-61 illustrated - 

in Exhibit I wherein R" is any substituent as defined in the Summary of the Invention for 

Q1, Q2 or Q3 (i.e. R5 or R9) and r is an integer from 0 to 4. 
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Note that when Q1, Q2 or Q3 is a 5- or 6-membered saturated or unsaturated non-
aromatic heterocyclic ring optionally substituted with one or more substituents selected from 
the group of substituents as defined in the Summary of Invention for Qi, Q2 or Q3, one or 
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two carbon ring members of the heterocycle can optionally be in the oxidized form of a 

carbonyl moiety. 
Examples of a 5- or 6-membered saturated or non-aromatic unsaturated heterocyclic 

ring include the rings 0-1 through G-35 as illustrated in Exhibit 2. Note .that when the. 

attachment point on the 0 group is illustrated as floating, the G group can be attached to the 

remainder of Formula 1 through any available carbon or nitrogen of the G group by 

replacement of a hydrogen atom. The optional substituents can be attached to any available 

carbon or nitrogen by replacing a hydrogen atom. 

Note that when Q1, Q2 or Q3 comprises a ring selected from 6-28 through 0-35, G2 is 

selected from 0, S or N. Note that when G2 is N, the nitrogen atom can complete its valence 

by substitution with either H or the substituents as defined in the Summary of Invention for 

Q1, Q2 or Q3 (i.e. R8 or R9). 
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As noted above, Q’ can be (among others) an 8-, 9- or 10-membered fused bicyclic 

ring system optionally substituted with one or more substituents selected from a group of 

substituents as defined in the Summary of Invention (i.e. R8). Examples of 8-, 9- or 10-

membered fused bicyclic ring system optionally substituted with from one or more 

5 substituents include the rings U-Si through U-123 illustrated in Exhibit 3 wherein R" is any 

substituent as defined in the Summary of the invention for Q1 (i.e. R5) and r is an integer 

from 0 to 4. 
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Although R"T groups are shown in the structures U4 through U-123, it is noted that 

they do not need to be present since they are optional substituents. Note that when RV is H 

when attached to an atom, this is the same as if said atom is unsubstituted. The nitrogen atoms that require substitution to fill their valence are substituted with H or R". Note that 

5 when the attachment point between (RV), and the U group is illustrated as floating, (R")r can 

be attached to any available carbon atom or nitrogen atom of the U group. Note that when 

the attachment point on the U group is illustrated as floating, the U group can be attached to 

the remainder of Formula 1 through any available carbon or nitrogen of the U group by 

replacement of a hydrogen atom Note that some U groups can only be substituted with less 

10 than 4 R" groups (e.g., U-2 through U-5, U-7 through U-48, and U-52 through U61). 

Compounds of this invention can exist as one or more stereoisomers. The various 

stereoisorners include enantiomers, diastereomers, atropisomers and geometric isomers. One 

skilled in the art will appreciate that one stereoisOmer may be more active andior may exhibit beneficial effects when enriched relative to the other stercoisomer(s) or when 15 separated from the other stereoisomer(s). Additionally, the skilled artisan knows how to separate, enrich, and/or to selectively prepare said stereoisorners. The compounds of the 
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invention may be present as a mixture of stereoisomers, individual stereoisomers or as an 

optically active form. 
One skilled in the art will appreciate that not all nitrogen containing heterocyclic rings 

can form N-oxides since the nitrogen requires an available lone pair for oxidation to the 

oxide; one skilled in the art will recognize those nitrogen containing heterocyclic rings 

which can form N-oxides. One skilled in the art will also recognize that tertiary aniines can 

form N-oxides. Synthetic methods for the preparation of N-oxides of heterocycles and 

tertiary amines are very well known by one skilled in the art including the oxidation of 

heterocycles and tertiary amines with peroxy acids such as peracetic and m-chloroperbenzoic 

acid (MCPBA), hydrogen peroxide, alkyl hydroperoxides such as t-butyl hydroperoxide, 

sodium perborate, and dioxiranes such as thrnethyldioxirane. These methods for the 

preparation of N-oxides have been extensively described and reviewed in the literature, see 

for example: T. L. Gilchrist in Comprehensive Organic, Synthesis, vol. 7, pp 748-750, 

S. V. Ley, Ed., Pergamon Press; M. Tisler and B. Stanovnik in Comprehensive Heterocyclic 

Chemistry, vol. 3, pp 18-20, A. J. Boulton and A. McK.illop, Eds., Pergamon Press; 

M. R. Grimmett and B. R. T. Keene in Advances in Heterocyclic Chemistry, vol. 43, 

pp 149-161, A. R. Katritzky, Ed., Academic Press; M. Tisler and B. Stanovnik in Advances 

in Heterocyclic Chemistry, vol. 9, pp 285-291, A. R. Katritzky and A. J. Boulton, Eds., 

Academic Press; and G. W. H. Cheeseman and E. S. G. Werstiuk in Advances in 

Heterocyclic Chemistry, vol. 22, pp 390-392, A. R. Katritzky and A. I. Boulton, Eds, 

Academic Press. 
The salts of the compounds of the invention include acid-addition salts with inorganic’  

or organic acids such as hydrobromic, hydrochloric, nitric, phosphoric, sulfuric, acetic, 

butyric, fumaric, lactic, maleic, malonic, oxalic, propionic, salicylic, tartaric, 
4-tolueriesulfonic or valeric acids. The salts of the compounds of the invention also include 
those formed with organic bases (e.g., pyridine or triethylamine) or inorganic bases (e.g., 
hydrides, hydroxides, or carbonates of sodium, potassium, lithium, calcium, magnesium or 

barium) when the compound contains an acidic moiety such as when R4 is alkyilcarbony) and 
RisH. 

30 Accordingly, the present invention comprises compounds selected from Formula 1, 
N-oxides and agriculturally suitable salts thereof. 

Embodiments of the present invention as described in the Summary of the Invention 
include: 

Embodiment 1. A compound of Formula 1 wherein R1 is C1 -C3 alkyl optionally 
35 substituted with one or more substituents independently selected from R6. 

Embodiment 2. A compound of Embodiment 1 wherein R1 is C1 -C3 alkyl optionally 
substituted with halogen. 

Embodiment 3. A compound of Embodiment 2 wherein R1 is CI -C3 alkyl substituted 
with halogen. 
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Embodiment 4. A compound of Embodiment 3 wherein R1 is C1 -C3 alkyl substituted 

with F. 
Embodiment 5. A compound of Embodiment 4 wherein R1 is C1-C3 alkyl fully 

substituted with F. 
5 Embodiment 6. A compound of Embodiment 5 wherein R’ is CF3. 

Embodiment 7. A compound of Formula 1 wherein each R2 is independently H, 

halogen, C1 -C haloalkyl, C1 -C6 haloalkoxy or-CN. 

Embodiment 8. A compound of Embodiment 7 wherein each R2 is independently H, 
% 

CF3, OCF3, halogen or 
10 Embodiment 9. A compound of Embodiment 7 wherein each R2 is independently 

halogen or C1 -C3 haloalkyl. 
Embodiment 10. A compound of Formula 1 wherein each R3 is independently H, 

halogen. C,-05 alkyl, C1 -C6 haloalkyl, C3-C6 cycloalkyl, C3-C6 halocycloalkyl, 

C1 -C6 alkoxy, C1 -C6 haloalkoxy, ..CN or -NO2. 

15 Embodiment 11. A compound of Embodiment 10 wherein each R3 is independently H, 

C1 -C4 alkyl, C1 -C4 haloalkyl, C3-C6 cycloalkyl, C1-C4 alkoxy or -•1N. 

Embodiment 12. A compound of Embodiment 11 wherein each R3 is independently H, 

C1 -C4 alkyl or -CN. 
Embodiment 13. A compound of Embodiment 12 wherein each R3 is H. 

20 Embodiment 14. A compound of Formula 1 wherein R4 is H, C1-C6 alkyl, C2-C7 

alkylcarbonyl or C2-C7 alkoxycarbonyl. 
Embodiment 15. A compound of Embodiment 14 wherein K4 is H. 
Embodiment 16. A compound of Formula 1 wherein R5 is H, OR’0, NR11R12 or Qi; or 

C1-C4 alkyl, C2-C4 alkenyl, C2-C4 alkynyl, C3-C4 cycloalkyl, C4-C7 
25 alkylcycloalkyl or C4-C7 cycloalkylalkyl, each optionally substituted with one or 

more substituents independently selected from R7. 
Embodiment 17. A compound of Embodiment 16 wherein R5 is Fl; or C1 -C4 alkyl, C2-

C4 alkenyl, C2-C4 alkynyl, C3-C4 cycloalkyl, C4-C7 alkylcycloalkyl or C4-C7 
cycloalkylalkyl, each optionally substituted with one or more substituents 

30 independently selected from R7. 
Embodiment 18. A compound of Embodiment 17 wherein R5 is H; or C C4 alkyl 

optionally substituted with one or more substituents independently ’selected from 
K7. 

Embodiment 19. A compound of Embodiment 18 wherein R5 is C1-C4 alkyl optionally 

35 substituted with one or more substituents independently selected from R7. Embodiment 20. A compound of Embodiment 19 wherein R5 is CH2CF3. Embodiment 21. A compound of Embodiment 19 wherein K5 is C142-2-pyridinyL 

Embodiment 22. A compound of Embodiment 16 wherein R5 is OR’°,  NR11R12 or Q1. 
Embodiment 23. A compound of Embodiment 22 wherein K5 is NR11R12 
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Embodiment 24. A compound of Embodiment 22 wherein R5 is Q1. 
Embodiment 25. A compound of Formula 1 wherein R6 is halogen. 

Embodiment 26. A compound of Formula 1 wherein each R7 is independently halogen, 

C1 -C4 alkyl, C1 -C4 alkoxy, C1 -C4 alkylthio, C1-C4 alkylsulfinyl, C1-C4 

5 allcylsulfonyl, C2-C4 aikylcarbonyl, C2-C4 alkoxycarbonyl, C2-05 

alkylaminocarbonyl, C2-05 haloalkylcarbon yl, C2-05 ha] oalkoxycarbonyl, G2-05 

haloalkylaminocarbonyl, -NH2, CN or -NO2; or Q2. 

S Embodiment 27. A compound of Embodiment 26 wherein each R7 is independently 

halogen, C2-C4 alkoxycarbonyl, C2-05 alkylarninocarbonyl, C2-05 

10 haloalkoxycarbonyl, C2-05 haloalkylaminocarbony], -NH2, -CN or -NO2; or Q2. 
Embodiment 28. A compound of Embodiment 27 wherein each R7 Is independently 

halogen, C2-05 alkylaminocarbonyl, C2-05 halo alkylaminocarbonyl or 

Q2.Embodiment 29. A compound of Embodiment 28 wherein each R7 is 

independently halogen or Q2. 
15 Embodiment 30. A compound of Embodiment 29 wherein each R7 is independently F, 

Cl or Br. 
Embodiment 31. A compound of Embodiment 30 wherein each R7 is F.  

Embodiment 32. A compound of Embodiment 29 wherein each R7 is Q2. 
Embodiment 33. A compound of Formula 1 wherein each R8 is independently halogen, 

20 Cl-C4 alkyl, C1 -C4 haloalkyl or -CN. 
Embodiment 34. A compound of Formula 1 wherein each R9 is halogen, C1-C4 alkyl, 

C1 -C4 haloalkyl, -CN, phenyl or pyridinyl. 

Embodiment 35. A compound of Formula 1 wherein R10 is H; or C1-C6 alkyl 

optionally substituted with one or more halogen. 

25 Embodiment 36. A compound of Formula 1 wherein R11 is H, C1 -C6 alkyl, C2-C7 
aikylcarbonyl or C2-C7 alkoxycarbonyl. 

Embodiment 37. A compound of Embodiment 34 wherein R1 is H. 
Embodiment 38. A compound of Formula 1 wherein R12 is H or Q3; or C1 -C4 alkyl 

optionally substituted with one or more substituents independently selected from 

30 R7. 
Embodiment 39. A compound of Formula 1 wherein Q1 is phenyl, pyridinyl, thiazolyl, 

each optionally substituted with one or more substituents independently selected 
from R8. 
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Embodiment 40. A compound of Formula 1.  wherein each Q2 is independently phenyl, 

pyridinyl or thiàzolyl,  each-optionally substituted with one or more subs,tituents 

independently selected from R9. Ł’ 
Embodiment-41. A compound of Embodiment 34 wherein each Q2 is independently 

5 phenyl, pyridinyl or thiazolyl. 
Embodiment 42. A compound of Formula 1 wherein Q3 is phenyl, pyridinyl or 

thiazolyl, each optionally substituted with one or more substituents independently, 

selected from R9. 

Embodiment 43. A compound of Formula I wherein Al, A2, A3, A4, A5 and A6 are 

10 ’ each CR3. 

Embodiment 44. A compound of Formula 1 wherein Al is N; and A2, A3, A4, A5 ’and 

A6 are each CR3. ’ 

Embodiment 45.A compound of Formula 1 wherein A2 is N; and A1, A3, M. A5 and 
A6 are each CR3. 

15 Embodiment 46. A compound of Formula 1 wherein A4 is N; and Al, A2.A3, A5 and 

A6 are each CR3. 

Embodiment 47. A compound of Formula 1 wherein A6 is N; and Al, A2, A3, A4 and 

A5 are each CR3. 

Embodiment 48. A compound of Formula 1 wherein 131132 and B3 are independently 

20 CR2. ’ 
Embodiment 49. A compound of Embodimeni 48 wherein 132 is CFI. 
Embodiment 50. A compound of Formula 1 wherein B1 is N; and 132 and B3 are 

independently CR2. 
Embodiment 51. A compound of Formula 1 wherein 132 is N; and B I and B3 are 

25 independently CR2. 
Embodiment 52. A compound of Formula 1 wherein 132 is CR2; and B 1 and B3 are N. 
Embodiment 53. A compound of Formula I wherein W is 0. 
Embodiment 54. A compound of Formula 1 wherein n is 0. 

Embodiments of this invention, including Embodiments 1-54 above as well as any 

30 other embodiments described herein, can be combined in any manner, and the descriptions 

of variables in the embodiments pertain not only to the compounds of Formula 1 but also to the starting compounds and intermediate compounds. In addition, embodiments of this invention, including Embodiments 1-54 above as well as any other embodiments described 

herein, and any combination thereof, pertain to the compositions and methods of the present 
35 invention. Combinations of Embodiments 1-54 are illustrated by: Embodiment A. A compound of Formula 1 wherein R1 is C1-C3 alkyl optionally substituted with one or more substituents independently selected from R6; 
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each R2 is independently H, halogen, C1 -C6 haloalkyl, C1 -C6 haloalkoxy or -CN; and 

each R3 is independently H, halogen, C1-C6 alkyl, C1-C6 haloalkyl, C3-C6 cycloalkyl, C3-

C6 halocycloalkyl, C1 -C6 alkoxy, C1 -C6 haloalkoxy, -CN or -NO2-
Embodiment B. A compound of Embodiment A wherein 

5 B1, 132 and 133 are independently CR2; 

WisO; 
R4 is H, C1 -C6 alkyl, C2-C7 alkylcarbonyl or C2-C7 alkoxycarbonyl; and 

R5 is H, NR11R12 or Q1; or C1 -C4 alkyl, C2-C4 alkenyl, C2-C4 alkynyl, C3-C4 

cycloalkyl, C4-C7 alkylcycloalkyl or C4-C7 cycloalkylalkyl, each optionally 

10 substituted with one or more substituents independently selected from R7. 

Embodiment C. A compound of Embodiment B wherein 

R1 is C1 -C3 alkyl optionally substituted with halogen; 

each R2 is independently H, ’CF3. OCF3, halogen or -CN; 
each R3 is independently H, C1-C4 alkyl, C1-C4 haloalkyl, C3-C6 cyclopropy), C1 -C4 

15 alkoxy or -CN; and ’ 
each R7 is independently halogen, C1-C4 alkyl, C1-C4 alkoxy, Cl-C4 alkylthio, C1 -C4 

alkylsu)finyl, C1 -C4 alkylsulfonyl, C2-C4 alkylcarbonyl, C,-C4 alkoxycarbonyl, 

C2-05 alkylaniinocarbonyl, C2-05 haloalkylcarbonyl, C2-05 haloalkoxycarbonyl, 

C2-05 haloalkyl arninocarbonyl, -NI-f2, -CN or -NO2; or Q2. 
20 Embodiment D. A compound of Embodiment C wherein 

R4 is H; 
R5 is CI -C4 alkyl optionally substituted with one or more substituents independently 

selected from R7; 
each R7 is independently halogen or Q2; and 

25 each Q2 is independently phenyl, pyridinyl or thiazolyl. 

Embodiment E. A compound of Embodiment D wherein 

R’ is CF3; 
A1, A2, A3, A4, A5 and A6 are each CR3; 
B2 is CR2; and 

30 each E3 is independently H, C1 -C4 alkyl or -CN. 
Embodiment F. A compound of Embodiment B wherein 

B2 is CH; 
each R2 is independently halogen or C1 -C3 haloalkyl; 

R3 is H; 
35 R5 is CH2CF3 or CH2-2-pyridinyl; and 

ri is 0. 
Specific embodiments include compounds of Formula 1 selected from the group 

consisting of: 
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4-(5-(3 ,5 -dichiorophenyl )-4,5 -dihydro-5-(trifl uoromethyl)-3-isoxazo1yl]-

N.-(2,2,2.4rifluoroethyl)- I :naphthalenecarboxamide, 

4-[5 -(3,5 -dichlorophenyll)-4,5-dihydro-5-(trl fluoromethyl)-3-isoxazolyl }-
N-(2-pyri diii ylmethyl)- 1 -naphth alenecarboxami de, 

5 4[5(3,5dichlorophenyD-4,5-dihydro-5-(thf1UOrOmethY1)-3-SOXaZO1Yfl-

N-(2-pyridinylmethyl)- 1 -naphthalenecarbothioamide. 

445-(3 ,5-dichlorophenyl)-4,5 -dihydro-5 -(trifluoromethyl)-3 -isoxazolyl)-

, N-ethyl -I naphthalenecarboxamide, 
4-[5-(3 ,5dichloropheriyl)-4,5-dihydro-5--(triflUOrOmethy1)-3-iSOXaZOlYl1-

10 N-(2-methoxyethyt)- l-naphthalenecarboxamide, 

4- [5-(3 
N- [2_(2,2,2-trifluoroethyl)-2-OXOethyl 1-1 -naphthalenecarboxarnide, 

5- [5-(35dich]orophen y1)-4,5-dihydro-5 (trifluoromethy1)-3 -i sox azolyll-
N-(2pyridiny1methyl)-8-quinOlineCarbOXaIni de, 

15 5-[5-(3 ,5dich1orophenyl)-4,5-dihydro-5-(trifluorometh yl)-3-isoxazolylJ-

N-(2-pyri dinylmethyl)- -isoquino1inecarboxami de, and 

1- [5-(3,5-dichlorophenyD-4,5-dihydro-5-(trifluoromethyl)-3-iSoXazo1Y1-
N-(2-pyridinylmeth yl)-4-isoquinolinecarboxputi de. 

Of note are pecific embodiments include compounds of Formula 1 selected from the 

20 group consisting of: 
4-[5-(3 ,5di chlorophenyl)-4,5-dihydro-5-(trifluoromethyl)-3 -i soxazoly] ] - 
N-.(2,2,2-trifluoroethyl)-1 -naphtha]enecarboxamide, 
4-[5(3,5-dichlorophenyI)-4,5-dihydro-5-(trifluoromethyl)-3-i soxazoly]] - 
N-(2-pyndinyhTlethyl)- l-naphthaienecarboxarni de, 

25 4-[5-(3 ,5-dichlorophenyl)-4 ,5-dihydro-5-(trifluoromethyl)-3-isoxazol y1 
N-(2-pyndinylmethyl)- 1 -naphthalenecarbothioami de, 
5-[5-(3,5-dichlorophenyl)-4,5-dihydro-5-(trifluorornethyl)-3-isoxaZo]yl] -. 
N-(2-pyridinylmethyl)-8 -quinolinecarboxamidc, 
5-[5-(3,5-dichlorophenyl)-4,5-dihydro-5-(trifluoromethyl)-3-isoxazolyll-

30 N-(2-pyri din ylmethyl)-8 -i soquinolinecarboxamide, and 
1-[5-(3,5-dichlorophenyl)-4,5-dih ydro-5-(tri flu oromethyl)-3-i sox azo’lyl}-
N-(2pyri din y1metbyl)-4-isoquino1inecarboxamide. 

Further specific embodiments include any combination of the compounds of 
Formula 1 selected from the group immediately above. 

35 Embodiments of the present invention further include: 
Embodiment AA. A compound of Formula lq, an N-oxide, or a salt thereof, 
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wherein 

Al, A2, A3, A4, A5 aiid A6 are independently selected from the group consisting of 

CR3 and N, provided that at most 3 of A1, A2, A3, A4, A5 and A6 are N; 

5 WisOorS; 
R’ is C1-C6 alkyl, C2-C6 alkenyl. C2-C6 alkynyl, C3-C6 cycloalkyl, C4-C7 

alkylcycloalkyl or C4-C7 cycloalkylalkyl, each optionally substituted with one or 

more substituerits independently selected from R6; 

each R2 is independently H, halogen, C1 -C6 alkyl, C1 -C6 haloalky), C1-C6 aikoxy, C1 -C6 

10 haloalkoxy, C1 -C6 alkylthio, C1-C6 haloalkylthio, C1-C6 alkylsulfinyl, CI -C6 

haloalkylsulfinyl, C1-C6 alkylsulfonyl, CI -C6 haloalkytsulfonyl, CI -C6 

alkylamino, C2-C6 dialkylarnino, C2-C4 alkoxycarbonyl, -CN or -NO,; 

each R3 is independently H, halogen, C1-C6 alkyl, C1-05 haloalkyl, C3 -C6 cycloalkyl, 

C3-C6 halocycloalkyL C1-C6 al.koxy, C1 -C6 haloalkoxy, C1-C6 alkylthio, C1-C6 

15 haloalkylthi o, CI-C,5 alkylsulfinyl, CI -C6 haloalkylsulfinyl, CI -C6 alkylsulfonyl, 

C1 -C6 haloalkylsulfonyl, C1 -C6 alkylarnino, C2-C6 dialkylamino, -CN or -NO2; 

R4 is H, C1 -C6 alkyl, C2-C6 alkenyl, C2-C6 a]kynyl, C3-C6 cycloalkyl, C4-C7 
alkylcycloalkyl, C4-C7 cycloaikylalky}, C2-C7 alkylcarbonyl or C2-C-7 

alkoxycarbonyl; 
20 R5 is H, ORto, NR11R12 

or Q1; or 

C1 -C6 alkyl, C2-C6 alkenyl, C2-C6 aikynyl, C3-C6 

cycloalkyl, C4-C7 alkylcycloalkyl or C4-C7 cycloalkylalkyl, each optionally substituted with one or more substituents independently selected from R7; or 

R4 and R5 are taken together with the nitrogen to which they are attached to form a 

ring containing 2 to 6 atoms of carbon and optionally one additional atom 25 selected from the group consisting of N, S and 0, said ring optionally substituted with 1. to 4 substituents independently selected from the group consisting of CI-C2 alkyl, halogen, -CN, -NO2 and CI-C2 aikoxy; each R6 is independently halogen, C1-C6 alkyl, C1-C6 alkoxy, C1-c6 alkylthio, CI-C6 alkylsulfinyl, C1-C6 a}kylsulfonyl, -CN or -NO2; 30 each R7 is independently halogen, C1-C6 alkyl, C1-C6 alkoxy, CI-C6 alkylthio, C1-C6 alkylsulfinyl, CI-C6 alkylsulfonyl C1-C6 alkylamino, C3-C8 dialkylamino, C3-C6 cycloalkylamino, c2-c7 alkylcarbonyl, C2-C7 alkoxycarbonyl, C2-C7 alkylaminoCarboriyl, C3-C9 di alkylaminocarbonyl, C2-C7 haloalkylcarbon yl, 
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C2-C7 haloalkoxyc arbonyl, C2-C7 haloalky) arninocarbonyl, C3-C9. 

halodialkylamiriocarbOflyl, hydroxy, -NH2, -CN or -NO2; or 

each R8 is independently halogen, C1 -C6 alkoxy, C1 -C6 haloalkoxy, C1 -C6 alkylthio, 

C1 -C6 haloaikylthio, C1 -C6 alkylsulfinyl, C1 -C6 haloalkylsulfinyl, C1-C6 

5 alkylsulfony], C1-C6 haloalkylsulfony], C1 -C6 alkylamino, C2-C6 dialkylamino, 

C’2-C4 alkoxycarbonyl, -CN or -NO2; 
each R9 is independently halogen, C1 -C6 alkyl, C1 -C6 haloalkyl, C3-C6 cycloalkyl, C3-C6 

ha]ocycloalkyl, C1 -C6 alkoxy, C1 -C6 haloalkoxy, C1 -C6 alkylthio, C1 -C 

haloalkylthio, C1 -C6 alkylsulfinyl CI-C6 haloalkylsulfinyl, CI-C6 alkylsulfonyl, 

10 Cl-C6 haloalkylsulfonyl, C1 -C6 alkylarnino, C2-C6 dialkylamino, -CN,  

phenyl or pyridinyl; 
R’0 is H; or C1 -C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-05 cycloalkyl, C4-C7 

alkylcycloalkyl or C4-C7 cycloalkylalkyl, each optionally substituted with one or 

more halogen; 
15 RU 

is 

H, C1 -C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-05 cycloalkyl, C4-C7 

alkylcycloalkyl, C4-C7 cycloalkylalkyl, C2-C7 alkylcarbonyl or C2-C7 alkoxycarbonyl; R12 is H;Q3; or C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6 cycloalkyl, C4-C7 alkylcyclóalkyl or C4-C7 cycloalkylalkyl, each optionally substituted with one or 

20 more substituents independently selected from R7; or. 

R11 and R12 are taken together with the nitrogen to which they are attached to form a ring containing 2 to 6 atoms of carbon and optionally one additional atom selected from the group consisting of N, S and 0, said ring optionally substituted with 1 to 4 substituents independently selected from the group consisting of 25 C1-C2 alkyl, halogen, -CN, -NO2 and C1-C2 alkoxy; Q1 is a phenyl ring, a 5- or 6-membered heterocyclic ring, or an 8-, 9- or 10-membered fused bicyclic ring system optionally containing one to three heteroatoms selected from up to 10, up to 1 S and up to 3 N, each ring or ring system optionally substituted with one or more substituents independently 30 selected from R8; each Q2 is independently a phenyl ring or a 5- or 6-membered heterocyclic ring, each ring optionally substituted with one or more substituents independently selected from R9; Q3 is a phenyl ring or a 5- or 6-membered heterocyclic ring, each ring optionally 35 substituted with one or more substituents independently selected from R9; and n" is 1, 2, 3,4or5. Of note is that compounds of this invention are characterized by favorable metabolic and/or soil residual patterns and exhibit activity controlling a spectrum of agronomic and nonagronomic invertebrate pests. 
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Of particular note, for reasons of invertebrate pest control- spectrum and economic 

importance, protection of agronomic crops from damage or injury caused by invertebrate 

pests by controlling invertebrate pests are embodiments of the invention. Compounds of this 

invention because of their favorable translocation properties or systemicity in plants also 

5 protect foliar or other plant parts which are not directly contacted with a compound of 

Formula 1 or a composition comprising the compound. 

Also noteworthy as embodiments of the present invention are compositions comprising 

a compound of any of the preceding Embodiments, as well as any other embodiments 

described herein, and any combinations thereof, and at least one additional component 

10 selected from the group consisting of a surfactant, a solid diluent and a liquid diluent, said 

compositions optionally further comprising at least one additional biologically active 

compound or agent. 
Further noteworthy as embodiments of the present invention are, compositions for 

controlling an invertebrate pest comprising a biologically effective amount of a compound of 

15 any of the preceding Embodiments, as well as any other embodiments described herein, and 

any combinations thereof, and at least one additional component selected from the group 

consisting of a surfactant, a solid diluent and a liquid diluent, said compositions optionally. 

further comprising a biologically effective amountŁ of at least one additional biologically 

active compound or agent. Embodiments of the invention further include methods for 

20 controlling an invertebrate pest comprising contacting the invertebrate pest or its 
environment with a biologically effective amount of a compound of any of the preceding 
Embodiments (e.g, as a composition described herein). 

Embodiments of the invention also include a composition comprising a compound of 
any of the preceding Embodiments, in the form of a soil drench liquid formulation. 

25 Embodiments of the invention further include methods for controlling an invertebrate pest 
comprising contacting the soil with a liquid composition as a soil drench comprising a 
biologically effective amount of a compound of any of the preceding Embodiments 

Embodiments of the invention also include a spray composition for controlling an 
invertebrate pest comprising a biologically effective amount of a compound of any of the 

30 preceding Embodiments and a propellant. Embodiments of the invention further include a 
bait composition for controlling an invertebrate pest comprising a biologically effective 
amount of a compound of any of the preceding Embodiments, one or more food materials, 
optionally an attractant, and optionally a humectant. Embodiments of the invention also 
include a device for controlling an invertebrate pest comprising said bait composition and a 

35 housing adapted to receive said bait composition, wherein the housing has at least one 
opening sized to permit the invertebrate pest to pass through the opening so the invertebrate 
pest can gain access to said bait composition from a location outside the housing, and 
wherein the housing is further adapted to be placed in or near a locus of potential or known 
activity for the invertebrate pest. 
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One or more of the following methods and variations as described in’Schernes.1-12,: - 
can be used to prepare the compounds of Formula 1. The definitions of R1, R2, R4, R5, A1, 

A2, A3, A4, A5, A6, 13, 132, B3, n and W in the compounds of Formulae 1-15 below are as 

defined above in the Summary of the Invention unless indicated otherwise. Compounds of. 

Formulae la and lb are subsets of the compounds of Formula 1, compounds of Formulae 

12a - 12c are subsets of the compounds of Formula 12, and the compound of Formula ISa is -

a compound of Formula 15. . . . 
Compounds of Formula la (Formula 1 wherein W is 0) can be prepared by 

aminocarbonylation of aryl bromides or iodides of Formula 2 wherein X is Br or I, with 

appropriately substituted amino compounds of Formula 3 as shown in Scheme i: 

A5 

B3 11A 2 X

 

X is halides 

Scheme 1 

HR 

3 . (2) 

–co 

B1 

2 B- 

A5 6 

3 

N5 

This reaction is typically carried out with an aryl bromide of Formula 2 wherein X is 

SBr in the presence of a palladium catalyst under CO atmosphere. The palladium catalysts 

15 used for the present method typically comprises palladium in a formal oxidation state of 
either 0 (i.e Pd(0)) or 2 (i.e. Pd(fl)). A wide variety, of such palladium-containing 
compounds and complexes are useful as catalysts for the present method. Examples of, 
palladium-containing compounds and complexes useful as catalysts in the ’method of 
Scheme I include PdC12(PPh3)2 (bis(triphenylphosphine)palladium (H) dichloride), 

20 Pd(PPII 3)4 (tetrakis(triphen ylphosphine)pallad.ium(0)), Pd(C5H702)2 (pÆlladium(It) acetyl-
acetonate), Pd2(dba)3 (ti-i s(dibenzylideneacetone)dipafladi um(0)), and [1,1 ’-bis(di phenyl-
phosphino)ferrocene]dichloropalladium(II). The - method of Scheme 1 is generally 
conducted in a liquid phase, and therefore to be most effective the palladium catalyst 
preferably has good solubility in the liquid phase. Useful solvents include, for example, 

25 ethers such as 1,2-dimethoxyethane, amides such as NN-dimethylacetamide, and non-
halogenated aromatic hydrocarbons such as toluene. 

The method of Scheme I can be conducted over a wide range of temperatures, ranging 
from about 25 to about 150 °C. Of note are temperatures from about 60 and about 110 °C,’  
which typically provide fast reaction rates and high product yields. The general methods and 

30 procedures for aminocarbonylation with an aryl bromide and an amine are well known in the 
literature; see, for example, H. Horirio et al., Synthesis 1989, 715; and J. J. Li, G. W. Onbb!e, 
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editors, Palladium in Heterocyclic Chemistry: A Guide for the Synthetic Chemist, 2000. ’The 

method of Scheme 1 is illustrated in Step Cof Example   and Step E of Example 4.’ 

As shown in Scheme 2, compounds of Formula lb (Formula 1 wherein W is S) can be 

prepared by treatment of corresponding amide compounds of Formula la with a thio transfer 

S reagent, such as P2S5 (see for example, E. Klirigsberg et a)., J. Am. Chem. Soc. 1951, 72, 

4988; E. C. Taylor Jr. et al., J. Am. Chem. Soc. 1953, 75, 1904; R. Crossley’. et al., J. Chem. 

Soc. Perkin Trans. .1 1976, 977) or Lawesson’s reagent (2,5-bis(4-rnethoxyphenyl)-1,3-

’ dithia-2,4--diphosphetane-2,4disulfide; see, for example. S. Prabhakar et al. Synthesis, 1984, 

829). . 

10 Scheme 2 

A5 
R A6. A4  p2s5 or R1 j°N A6 ’A4 

I Lawesson’s reagent (R.2) ’.113 

R4 B1 

AL2 R5 . 
. 

la o lb. S 

The method of Scheme 2 can be conducted over a wide range of temperatures, 

including from about 50 to about 150 °C. Of note are temperatures from about 70 and about: 
120 °C, which typically provide fast reaction rates and high product yields. The method of 

15 Scheme 2 is illustrated in Example 3. 
Compounds of Formula la can also be prepared by coupling carboxylic acids of 

Formula 4 with appropriately substituted amino compounds of Formula 3 as shown in 

Scheme 3. 

Scheme 

A5 
Rl 

6A 
Ri N A6’ A4 

3 1r4 

(R) 1 

OH 
IM 

B3 AL 2N 
B..R3 

20 4 la - 

This reaction is generally carried out in the presence of a dehydrating coupling reagent 
such as dicyclohexyl carbodi i mi de, I -(3-dimethylaniinopropyl)-3-ethylcarbodiimide, 1-
propanephosphonic acid cyclic anhydride or carbonyl diimidazole in the presence of a base 
such as triethylamine, pyridine, 4(dimethy1amino)pyridine or N,N-dii sopropylethyl amine in. 

25 an anhydrous aprot.ic solvent such as dichioromethane or tetrahydrofurari at a temperature. 
typically between room temperature and 70 °C. The method of Scheme 3 is illustrated in 
Step Eof Example 1. 
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Compounds of Formula 4 can be prepared by hydrolysis of the ester of Formula 5, 

wherein R is methyl or ethyl, as shown in Scheme 4. 

Scheme   

A11
 

5 

(R2<L3 

5 In this method, the ester compound of Form.ila S is converted to the corresponding 

carboxylic acid of Formula 4 by general procedures well known in the art. For example, 

treatment of a methyl or ethyl ester of Formula 5 with aqueous lithium hydrbxide in 

tetrahydrofuran, followed by acidification yields the corresponding carboxylic acid of 

Formula 4. The method of Scheme 4 is illustrated in Step D of Example 1. 

.10 Compounds of Formula 5 can be prepared by the 173-dipolar cycloaddition of styrenes 

of Formula 7 with nitrile oxides derived from oximes of Formula 6 as shown in Scheme 5. 

Scheme 5 
RI 

A,\:Š
 --Z ? 

A 1 
(R2 

This reaction typically proceeds through the intermediacy of an in situ generated 

15 hydroxamy) chloride, which is dehydrochiorinated to the nitnie oxide, which then undergoes 

1,3-dipolar cycloaddition with the styrene 7 to afford compounds of Formula 5. In a typical 

Procedure, a chlorinating reagent such as sodium hypochiorite, N-chlorosuccinimide, or 

chloramine-T is combined with the oxime in the presence of the styrene. Depending on the 

conditions, amine bases such as pyridine or triethylamine may be necessary to facilitate the 

20 dehydrochlorination reaction. The reaction can be run in a wide variety of solvents 

including tetrahydrofuran, diethyl ether, methylene chloride, dioxane, and toluene with 

temperatures ranging from room temperature to the reflux temperature of the solvent. 

General procedures for cycloaddition of niti-ile oxides with olefins are well documented in. 
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the chemical literature; for example, see Lee, Synthesis, 1982, 6, 508-509; Kanemasa et al. 
Tetrahedron, 2000, 56, 1057-1064; EP 1,538,138-Al, as well as references cited within. The 
method of Scheme 4 is illustrated in Step C of Example 1. 

Compounds of Formula 2 can, also be prepared by the 1,3 -dipolar cycloaddition of 
5 styrenes of Formula 7 with nitrile oxides derived from oximes of Formula 8 as shown in 

Scheme 6. 

Scheme 6 

BON H 
A5 RI s- 6 

+ __ 

In the method of Scheme 6, the compounds of Formula 2 wherein X is .5 halogen atom 
10 are generated by contacting the compound of Formula 8 with a chlorinating reagent followed 

by adding a compound of Formula 7, The method of Scheme 6 is conducted analogously to 
the method of Scheme 5 already described. The method of Scheme 6 is illustrated in Step B 
of Example 2, Step D of Example 4 and Step C of Example 5. 

An especially useful group of styrenes for the synthesis of compounds of Formula 1 
15 are represented by Formula 7a as shown in Scheme 7. These intermediates can be ’prepared 

by the palladium-catalyzed coupling of an aryl boronic acids of Formula 9 with the 
commercially available 2-bromo-3 ,3 ,3 -trifluoropropene (Formula 10). General procedures 
for this reaction are documented in the chemical literature; see Pan et al., J. Fluorine 
Chemistry, 1999, 95, 167-170. The method of Scheme 7 is illustrated in Step B of Example 

20 1. 

(R2) B(OH)2 

+ & 

B -.B3 

9 

Scheme 7 

F3C Br 

10 

F3C 

(R2) 

7a 

The oximes of Formula 6 can be prepared by the reaction of aldehydes 11 with 
hydroxylamine as shown in Scheme 8. For example, see, H. K. Jung et al. &oorg. Med. 

25 Che,n 2004, 12, 3 96 5. 
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Ł The aldehydes of Formula 11 can be prepared by a wide variety of methods known in 

the art; some of the aldehydes are known compounds or commercially available. For 

example, preparation of the compound of Formula 11 wherein Al, A2, A3, A4, A5 and A 

are CH and R9 is Me, is disclosed by P. Madenson et al. J. Med. Chem. 2002, 45, 5755. The. 

5 method of Scheme 8 is illustrated in Step A of Example 1. 

Scheme .I 
H 0 

5.AII1 

A3Lf A2 . At, 

CrLR 
0’  

11 6 

As shown in Scheme 9, the oximes of Formula 8, wherein X is a halogen. atom, can be 

prepared from the corresponding aldehydes of Formula 12 analogous to the method of 

10 Scheme 8. The method of Scheme 9 is illustrated in Step A of Example 2, Step C of 

Example 4 and Step B of Example 5. 

Scheme 9 

H 0 . H NOH 

S 5Abp A A1 

A2 - A2 

X x 

12 8 

Compounds of Formula 12 are commercially available or known compounds, or they 

15 can be prepared by a wide variety of methods known in the art. For example, a compound of 
Formula 12 can be prepared by direct fomylation of the corresponding aryl halides, see G. E. 

Boswell et al. J. Org. Chem. 1995, 65, 6592; or by reduction of the corresponding aryl 

esters, see references P. R. Bernstein et al. Bioorg. Med. Chem. Lett. 2001, 2769 and L. W. 

Deady et al- Aust- .1. Chem. 1989, 42, 1029. 

20 For a specific example, as shown in Scheme 10, aldehydes of Formula 12 can be 
prepared from the corresponding methyl-substitituted compounds of Formula 13 (wherein X 
is halogen) by reacting with N-bromosuccinimide (NBS) in the presence of 2,2’-azobis(2-
methyipropionitrile) (AIBN) and sodium acetate to give acetates of Formula 14, which are 
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then converted to the aldehydes of Formula 12 by esterification and oxidation. The method 

of Scheme 10 is illustrated in Example 4, Steps A and B. 

CH3 

AS’ A1 NBS A5 
- 114 

NaOAc A 

Scheme 10 - 

3 

- 

cOil A5 

AA3HA 

X 

13 14 12 

5 The compounds of Formula 13 are commercially available or known compounds, or 
they can be prepared by a wide variety of methods known in the art. For example, a 
compound of Formula 13, wherein A3 is N, Al, A2, A4, As and A6 are CH, can be prepared 
as disclosed in Molecules, 2004, 9,178. 

An alternative method for preparing aldehydes of Formula 12 (wherein X is a 

10 halogen atom) is shown in Scheme Li. The formyl group of Formula 12 can be introduced 
to the 10-membered aromatic ring system by displacing the brorno sübstituentŁ .of a 
compound of Formula 15 For references of this general method, see Synthesis, 2006, 293 
and Bioorg. MedL Chem. 2004, 12, 715. The method of Scheme 11 is illustrated in Step A of 
Example 5. 

15 Scheme 11 

Br 

A5A1 n-BuLi 

+ 
H)?
 

A5A1 
. II I 
A3A2 

CH3 

X I 
15 12 

As shown in Scheme 12, aldehydes of Formulae 12b and 12c can be prepared from 
5,8-dibromoisoquinoline (Formula iSa) by treating the compound of Formula 15a with 
n-l3uLi at -78 °C and quenching with NN-dimethylformamide. 
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iSa 
.2 12b 12c 

The compound of Formula iSa can be prepared by the method disclosed in Synthesis, 

2002, 83; ; see, for example, or by the method of G. E. Boswell et al. J. Org. Chem. 1995,-

5 65, 6592. Alternatively, aryl aldehydes of Formula 12 can be prepared by a wide variety of 

other methods known in the art, e.g., by reduction of the corresponding aryl esters, see’ 

references P. R. Bernstein et al. Bioorg. Med. Chem. Lett, 2001, 2769 and L. W. Deady et al. 

Aust. J. Chem. 1989, 42, 1029. . . . . 

It is recognized that some reagents and reaction conditions described above for 

10 preparing compounds of Formula I may not be compatible with certain functionalities 

present in the intermediates. In these instances, the incorporation of protectionldeprotection 

sequences or functional group interconversiOnS into the synthesis will aid in obtaining the 

desired products. The use and choice of the protecting groups will be apparent to one skilled 

in chemical synthesis (see, for example, Greene, T. W.; Wuts, P. G. M. Protective Groups in 

Ł 15 Organic Synthesis, 2nd ed.; Wiley: New York, 1991). One skilled in the art will recognize 

that, in some cases, after the introduction of a given reagent as it is depicted in any 

individual scheme, it may be necessary to perform additional routine synthetic steps not 

described in detail to complete the synthesis of compounds of Formula 1. One skilled in the 

art will also recognize that it may be necessary to perform a combination of the steps 

20 illustrated in the above schemes in an order other than that implied by the particular 

sequence presented to prepare the compounds of Formula 1. 
One skilled in the art will also recognize that compounds of Formula 1 and the 

intermediates described herein can be subjected to various electrophilic, nucleophilic, 

radical, organometailic, oxidation, and reduction reactions to add substituents or modify 

25 existing substituents 
Without further elaboration, it is believed that one skilled in the art using the preceding 

description can utilize the present invention to its fullest extent. The following Examples 

are, therefore, to be construed as merely illustrative, and not limiting of the disclosure in any 

way whatsoever. 111 NMR spectra are reported in ppm downfield from tetramethylsilane; 
30 "s" means singlet, "d" means doublet, at" means triplet, "m" means multiplet, "dd" means 

doublet of doublets, and "br s" means broad singlet. 
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Preparation of 
N-(2,2,2-trifluoroethyl)- 1 -naphthalen ecarboxamide 

Step A: Preparation of methyl 4-f(hydroxyimino)mcthvil-1 -naphthalenccarboxylate 

5 To a stirred solution of methyl 4-formyl-1 -naphthalenecaxboxyiate (2.2 g, 10.3 mmol) 

in methanol (50 rnL) was added a solution of hydroxylamine (1.33 mL, 50% in water). After 

stirring at room temperature for 2 h, the reaction mixture was concentrated under reduced 

4bpressure to provide the title compound as a pale yellow solid (2.55 g). 
IH NMR (CDCI3): 8.93 (ci, 1H), 8.86 (s, IE), 8.41 (d, 1H), 8.14.(d, ill), 7.82 (ci, ).H), 7.63 

10 (m, ZH), 4.02 (s, 3H). 
Step B: Preparation of 1,3-dichloro-5-F1-(trirnethy1fluoromethyflethy11benzene 

To a mixture of tetrahydrofuran (33 mL), 1,2-dimethoxyethane (33 rnL), and 4 N 

aqueous potassium hydroxide (33 rnL) in a 200 mL Fisher-Porter sealed tube was added 3,5-

dichiorophenylboronic acid (8.72 g, 45.7 mmol) and 2-bromo-3,3,3-trifluoropropene (10.0 g, 

15 57.2 mmol), followed by the addition of tetrakis(triphenylphosphine)palladium (0) (264 mg, 

0.229 mmol). Then the mixture was heated to 75 °C for 3 h. The reactiOn mixture was 
partitioned between diethyl ether and water. The aqueous extract was washed with diethyl 

ether (2 x 20 mL). The organic extracts were combined, dried (MgSO4), and concentrated 

under reduced pressure. The residue was purified by silica gel chromatography using 

20 hexanes/ethyl acetate as eluent to afford the title compound as a clear oil (4.421 g). 

}{ NMR (CDCI3): 8 7.41 (s, 2H), 7.33 (s, Ui), 6.04 (d, 11]), 5.82 (d, IH). 
W Step C.: Preparation of methyl 4-15-(3,5-dichlorophenyl)-4,5-dihydro-5-

Lthfluoromethyfl-3-isoxazohih1-nhthaenecarbOxyl ate 

To a stirred solution-of methyl 4-[ (hydroxyimin9)methylj- 1 -naphthaienecarboxylate 

25 (i.e. the product from Step A) (1.0 g, 4.36 mmol) in NN-dimethylforrnarnide (5.0 rnL) was 
added N-chlorosuccinimide (1.16 g, 8.72 mmol). This mixture was stirred for 1.5 h at room 
temperature, and then a solution of 1,3-di chloro-5- [1 -(trifluoromethyl )ethenyl]benzene (i.e. 
the product from Step 13) (3.20 g, 13.1 mmol) and triethylamine (6.1 mL, 43.6 mmol) in 
N,N-dimethy]forrnamide (4.0 niL) was added. After stirring for additional 2 h at room 

30 temperature, the reaction mixture was diluted with water and extracted with ethyl acetate. 
The organic layer was washed with brine, dried (Na2SO4), and concentrated under reduced 
pressure. The residue was purified by silica gel chromatography using hexanes/ethyl acetate 
as eluent to afford the title compound as a pale yellow oil (700 mg, 34% yield). 
1H NMIR (CDCI3): 8.88 (d, 1H), 8.80 (d, IH). 8.10 (d, 1}1), 7.68 (rn, 21-1), 7.55 (m, 3H), 7.46 

35 (dd, 1H), 4.27 (ci, IH), 4.03 (s, 3H), 3.91 (d, 1H).Ł 
Step D: Preparation of 4-[5-(3,5 -dich1oroenyJ)-4,5-dihydro-5-(trifluromethyI)-

oxazo) VI]- I -nphtha1enecarboxylic acid 



WO 2007/079162 PCT/IJ S20061049459 

To a stirred solution of methyl 

(trifluorornethyl)-3-isoxazolyll -1-n aph th alenecarbox yl ate (i.e. the product from Step. C) (650 

mg, 1.39 mmol) in tetrahydrofuran (10 mL) was added a solution of lithium hydroxide 

monohydrate (350 mg, 8.34 mmol) in water (10 mL), followed by methanol (lOmL). The 

5 resulting mixture was stirred overnight at room temperature. The reaction mixture was 

partitioned between water and diethyl ether. Then the aqueous layer was acidified with 6 N 

aqueous hydrochloric acid to pH 2 and extracted with ethyl acetate.,. The combined organic 

’ layers were washed with brine, dried and concentrated to provide the title compound as a 

white solid (450 mg). 
10 1H NMR (CDC13): 9.08 (d, 111), 880 (d, lI-I), 8.31 (d, 111), 7.71 (m, 211),-7.57 (m, 311), 7.46 

(dd, 111), 4.28 (d, 111), 3.91 (d, 1H). 

Step E: paation of 4-[5-(3,5-dichlorophenylE4,5-dihvdro-5-(thfluorornethyLl 

3..isoxaziyfl-N-(2,2,2-tn fi uoroyfl- 1-n aphthalenecarboxauüde 

A mixture of 4- [5-(3 ,5-dichlorophenyl )-4,5-dihydro-5.-(td flu oromethy3-isoxazolyfl-

15 1-naphthalenecarboxylic acid (Le, the product from Step C) (190 mg, 0.42 mmol),’ 4-

(dimethyl an-Ain o)pyridine (77 mg, 0.63 mmol), propyiphosphonic anhydride (0.38 rnL, 0.63 

nmol, 50% in ethyl acetate) and 2,2.2-trifluoroethylamine’ (0.033 mL, 0.42 mL) in 

dichloromethane (5 niL) was stirred at room temperature overnight. The reaction mixture 

was concentrated, and the residue was purified by column chromatography on silica gel 

20 using hexanes/ethyl acetate as eluent to give the title product, a compound of the present. 

invention, as a white solid (71 mg). 

H NMR (CDC13): 8.78 (d, 1H), 8.18 (d, 111), 7.63 (m, 2ff), 7.56 (m, 2H), 7.52 (d, 11-1), 7.46 

Cm. 1TI), 7.44 (d, 111), 6.41 (t, 111), 4.23 (d, 111), 4.20 (in, 211), 3.87 (d, 111). 

EXAMPLE 2 

25 Preparatiotof 4-15-’(3 ,5-dichloiphenvl)-4,5-dihydro-5(thfluoromethv1)-3-isoxaz&yl1-N-
(2-pvridinvlmeth\rI)- 1-naphthalenecarboxarrude 
Step A: paration of 4’-bromo-1-naphthalenecarhoxylate oxime 

To a stirred solution of 4-bro,mo-1-naphthalenecarboxaldehyde (3.7 g, 15.7 mmol) in 

ethanol (30 rnL) was added an aqueous solution of hydroxylamine (1.25 mL, 50% in water). 

30 After stirring at room temperature for 3 h, the reaction mixture was concentrated under 
reduced pressure to provide the title compound as a pale yellow solid (3.8 g). 
111 NMR (DMSO-d6): 11.60 (s, IH), 8.81 (a, 111), 8.71 (d, 111), 8.24 (d, 1ff), 7.95 (d, 111), 
7.74 (in, 311). 
Step B: Prenaration of 3-(4omo-1 .nfjlenyfl-5-(3,5-dichlorophenyl)-4.5-

35 dihytho-5 -( trifluorometh’s’l)i sox azole 
To a stirred solution of 4bromo1-naphtha1enecarboxy1ate oxime (i.e. the product 

from Step A) (2.33 g, 9.3 mmol) in NN-dimethylformamide (6.0 mL) was added 
N_chlorosuccinirnide (1.70 g, 12.7 mmol). The reaction mixture was stirred for I h at room 
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temperature, and then a solution of 1 ,3-dichloro5-[1 -(trifluoromethyl)ethenylbenzene (i.e. 

the product from Step B of Example 1) (2.70 g, Ł11.2 mmol) and triethylamine (4.5 .rnL, 32.0 

mmol) in NN-di methyl form amide (9.0 mL) was added. After stirring for additional 2 h at,, 

room temperature, the reaction mixture was diluted with water and extracted with ethyl 

5 acetate. The organic layer was washed with brine, dried (Na2SO4), and concentrated under 

reduced pressure. The residue was purified by silica gel column chromatography using 

hexanes/ethyl acetate as eluent to afford the title compound as a white solid (2.9 g, .4% 

yield). 
qb 1H NMR (CDCI3): 8.87 (m, 1H), 8.32 (m, 11-1), 7.77 (d, 1H), 7.66 (rn, 2H), 7.55 (a, 2H), 7.46. 

10 (dd, 1ff), 7.32 (d, 1ff), 4.24 (d, IH), 3.88 (d, 3H). .. . .. 

Step C: Preparation of 4-j5-(3 ,S-dichloropind)-4,5-’4ihydro-5-(trifluoromethYJ)-3 

isoxaolvl1-N-(2-pyridinv1meiyD- 1 -naphthalenecarboxarnide . 
., . 

A mixture of 3-(4-bromo- 1-naphthalenyl)-5-(3, 5-dichlorophenyl)-4 ,5.-dihydro-5-

(trifluoromethyl) isoxazole (i.e. the product from Step B). (1.0 g, 2.04 mmol);. [1,1’-

15 bi s(diphenylphosphino)ferrocenel di chi oropallathum(I1) (PdC12(dppf)) (0.22 g, 0.30 m.mol), 
2-(aminomethyl)pyridine (0.86 g. 7.96 mmol) and triethylamine (5.6 ML, 40 mmol) in 

toluene (15 mL) was purged with carbon monoxide for 15 minutes; Then the reaction vial 

was maintained with carbon monoxide using a balloon. The reaction mixture was stirred at 

70 °C under carbon monoxide atmosphere overnight. The mixture was cooled to room 

20 temperature, filtered through a short pad of Ce1ite’ diatomaceous filter aid and rinsed with 

small amount of ethyl acetate. The filtrate was concentrated, and the residue was purified by 

column chromatography on silica gel using hexanes/ethyl acetate as eluent to provide the 
title product, a compound of the present invention, as a white solid (0.72 g, 65% yield). 
H NfvlR (CDCI3): 8.81 (d, 1H), 8.55 (d, 111), 8.38 (d, 1H), 7.80-7.27 (m, IOM, 4.89 (0, 

25 2H), 4.22 (d, Ui), 3.86 (d, UT). 

EXAMPLE 3 
eparation of _4-15L3 ,5-dich1oroheny1)-4,5-dihy-5-(trifluoromethl)-3-isoxazolyll-N-

(2-pyridinylmethyfl- 1-naphthalenecarbothioaxnide 
A mixture of 4- [5 -(3 ,5-dichlorophenyi )-4,5-dihydro5-(trifl uoromethyl)-3-isoxazolyl] - 

30 N-(2-pyridinylmethyl)-1-naphthalenecarboxamide (i.e. the product from Example 2) (40 mg, 
0.073 mmol) and 2, 5-bi s(4-methoxyphenyl)- 1 ,3-dithi a-2,4-diphosphetane-2,4-disulfide 
(Lawesson’s reagent) (18 mg, 0.044 mmol) in toluene (2 niL) was heated at reflux for 2 h. 
The reaction mixture was cooled to room temperature, and directly purified by silica gel 
column chromatography using hexanes/ethyl acetate as eluent to provide the title product, a 

35 compound of the present invention, as a yellow solid (29 rug, 71% yield). 
’H NUR (CDC13): 9.41 (br s 111), 8.91 (dd, lii), 8.70 (dd, 1U), 8,46 (d, LU), 8.21 (d, 1H), 
7.75 (dt, IM, 7.64 (0. 1H). 7.57 (s, 2H), 7.47 (dd, lIT), 7.43 (t, 1H), 7.38 (d, 1U), 7.24 (dd, 
IM, 5.14 (d, 2U). 4.68 (d, IM, 4.39 (0, Ui). 
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repration of 5- [5-(,5-dichlorophcnvl)-4.-c1U3 vdro-5-(trifluoromethvl3-i sox azoIylJN-

(2pytidinylmethvJ)-8guino1inecarbOXarni  

Step A: Preparation of (8-bromo.-QuinoliiVF)methVl acetate 

5 A mixture of 8-bromo-5-methylquinolifle (5.4 g, 24.3 mmol), N-bromosuccinimide 

(5.2 g, 29.2 mmol), and 2,2’-azobis(2-methylpropioflitrile) (AIBN) (0.40 g, 24.3 mniol) in, 

carbon tetrachloride (80 mL) was heated ’at reflux for 3 h under nitrogen atmosphere.- The 

’ reaction mixture was cooled to room temperature and filtered, using hexane for rinsing. The 

filtrate was concentrated under reduced pressure. The residue was dissolved in NN-

10 dimethyiIorrriarnide (50 mL), and then sodium acetate (4.0’g, 18.8 mmol), was added. The 

resulting mixture was stirred at 100 °C for 2 h under nitiogen atmosphere. The reaction. -. 

mixture was coaled to room temperature, diluted with water and extracted with a mixture of 

ethyl acetate and hexane (3:7). The organic layer was washed with brine, dried (Na2SO4),’ 

and ’concentrated under reduced pressure. -The crude product was, purified by column 

15 chromatography on silica gel using hexanes/ethyl acetate as eluent to afford the title product 

as a pale yellow solid (4.8 g). 
Step B.Ł Preparation of 8-bromo-5-quinolinecarboxaldehY@ 

A’mixture of the (8-brorno-5-quinolinyl)methyl acetate (i.e. the product from Step.A) 

and methanol (50 mL) was heated at reflux for 1 h in the presence of. trace amount of - 

20 potassium carbonate (10 mg). Then the reaction mixture was cooled to room temperature 

and concentrated under reduced pressure to provide the corresponding alcohol in quantitative 

yield as a pale yellow solid.  
To a stirred solution, of the crude alcohol (2.0 g, 8.3 mmol) in dichl.Oromethane (60 

mL) was added slowly 1,1,1 -tris(acetoxy)- 1, 1 -di hydro.-  I ,2-benziodoxol-3(1I/)-one (Dess-

25 Martin periodinarie) (4.0 g, 9.4 mmol) at room temperature. After stirring for 0.5 h, the 

reaction mixture was diluted with dichioromethane, washed with saturated aqueous sodium 

bicarbonate and brine, dried (Na2SO4), and concentrated under reduced pressure. The crude 

product was purified by column chromatography on silica gel using hexaneslethyl acetate as 

eluent to afford the title product as a white solid (1.8 g). 

30 111 NMR (CDCI3): 10.31 (s, 1H), 9.65 (dd, 1H), 9.12 (dd, JH), 8.26 (d, 1H), 7.88 (d, III), 

7.66 (dd, 11-1). 
Step C: Preparation of 8bromo-5-guinolincarboxa1deyde oxime 

To a stirred solution of 8-bromo-5-quinolinecarboxaldehyde (i.e. the product from Step 

B) (1.7 g, 7,1 mmol) in ethanol (30 mL) was added an aqueous solution of hydroxylamine 

35 (0.7 tnL, 50% in water). After stirring at room temperature for 2 h, the reaction mixture was 

concentrated under reduced pressure to provide the title compound as a pale yellow solid 

(1.8 g). 
’H NMR (1DMSO-d6): 11.61 (s, 1H), 9.16 (dd, iLl), 9.07 (dd, LH), 8.79 (s, 1H)-, 8.20 (d, IH), 

7.79 (d, iLl), 7.72 (dd, 11-1). 
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Step D: Preparation of 8-bromo-5-15-(3,5-dichlothnv1)-45-dihydro-5-
(trifluoromethyl)-3-i soxazojyliguinoline 

To a stirred solution of 8-bromo-’5-quinolinec2Lrboxaldehyde oxime (i.e. ’the product 
from Step C) (1.7 .g, 6.8 mmol) in NN-dimethylformamide (13.0 ml.) was. added N-

5 chlorosuccinimide (1.24 g, 9.3 mmol). The reaction mixture was stirred for 1 h at room 
temperature, and then a solution of 1,3-dich.loro-5-[1-(tnfluOromethyl)ethenyl]bºnzene  i.e. 
the product from Example 1, Step B) (1.96 g; 8.1 mmol) and trithylamine (2.86 mL, 20.4 
mmo)) in NN-dimethylformamide (7.0 ml.) was’ added. After stirring for additional 12 h at 46  
room temperature, the reaction mixture was diluted with water and extracted with ethyl 

10’ acetate. The organic layer was washed with brine, dried (Na2SO4), and concentrated under 
reduced pressure. The residue was purified by column chromatography on ’silica gel using 
hexanes/ethyl acetate as eluent to afford the title compound as ’a white solid (2.0 g, 61% 
yield).  
1H NMR (CDCI3): 9.39 (dd, 111), 9.08 (dd, 111), 8.05 (d, lH), 7.59 (dd, 1H), 7.5 (s, 2H), 

15 7.44 (t, 1H), 7.40 (d, 1H), 4.27 (d, 1H),3.92 (d, 111). 
Step E: Preparation of 5-[5-(3.5-di’chlorophenyfl-45-dihvdro-5-(rifIuothmethvfl-3-

A mixture of 8-bromo-5-[5-(3,5-dichlorophenyl)-4,5-dihydro-5-(trifluoromethyfl-3--
isoxazo1ylquinoIine (i.e. the product from Step D). (500 mg,, ’1.0 mmol), [1,1’-

20 bis(diphenylphosphino)ferrocene]dichloropâlladiurn(U)  (PdCl2(dp,pf)) (75 mg, 0.10 mmol),’ 
2-(aminomethyl)pyridine (0.43 mL, 4.0 mmol) and -triethylamine (2.8 mL, 20 mmol) in 
toluene (10 mL) was purged with carbon monoxide for, 15 minutes. Then the reaction vial 
was maintained with carbon monoxide using a balloon. The reaction mixture was stirred at 
70 °C under carbon monoxide atmosphere overnight. The mixture was cooled to room 

25 temperature) filtered through a short pad of Celiteo diatomaceous filter aid and rinsed -with 
small amount of ethyl acetate. The filtrate was concentrated, and the residue was purified by 
column chromatography on silica gel using hexaneslethyl acetate as eluent to provide the 

-’ title product, a compound of the present invention, as a brown foamy solid (60 mg, 11% 
yield). 

30 1H NIMR (CDC13): 12.02 (hr s 1H), 9.52 (d, 1H), 9.01 (s, 114), 8.88 (d, 1H), 8.62 (d, IH), 
7.60-7.74 (m, 31-1), 7.56 (s, 2H), 7.45 (br s 2}l), 7.20 (dd, 1FI), 4.96 (d, 21-!), 4.32 (d, 1H), 
3.98 (d, 111). 

EXAMPLE 5 
Preparation of 54543 -N-

35 (2-,pyridinvlmethvll-8-i squinolinecarboxamidØ 
Step A: Preparation of 8-broino-5-i soguinolinecrbox aldłhyde  andromo-8-
isoguinolinecarboldehyd 
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Ł TO a stirred mixture of 5,8-dibromoisoquinoline (4.0 g. 13.9’ mmol) in 

tetrahydrofuran (120 mL) at -78 ’C under nitrogen atmosphere was added dropwise a 

solution of n-butyllithium (23 M in hexane, 7.3 mL. 16.8 mmol). The’ reaction mixtUre 

turned dark. After stirring for 15 minutes, the reaction, mixture was quenched by adding 

5 NN-dimethylformarnide (4.0 mL). After stirring at Š78 °C for an additional 1 h, the reaction 

mixture was quenched with water, extracted with’ mixture of ethyl acetatefhexÆne (2:8), 

washed with water and brine, dried (Na2SO4), and concentrated under reduced pressure. 

S The residue was purified by column chromatography on silica gel using hexaries/ethyl 

acetate as eluent to afford the 8-bromo-5-isoquinolinecarbOxaldehYde (0.10 g), followed by 

10 5bromó-8-isoquinolinecarbOxaldehyde (1.0 g) as white solids. 

’H NIvLR (CDCI3) of 8-bromo’-5-isoquinolinecarboxaldehYde: 10.36 (s, lU), 9.72 Cs,  

9.00 (d, 1H’), 8.79 (d, 111), 8.04 (d,JH), 8.01 (dd, lIT); and . 

li NMR (CDCI3) of 5-brorno8--iSoquino1ineCarbOxaldehyde: 10.57 (s, 111), 1041 (s, 1H), 

8.81 (d, lIT), 8.18 (ci, 111), 8.11 (d, 1H), 7.94 
(ci, 

IH). 

15 Step B: aration of 8-bromo-5-isoquinolinecarboXaldehYde oxime 

To a stirred solution of 8-bromo-5isoquinolinecarboxaldehyde (i.e. a product from 

Step A) (75 mg, 0.3 mmol) in ethanol (7 niL) was added an aqueous solution of 

hydroxyamine 0.5 mL, 50% in water). After stirring at -room, temperature. overnight, the 

reaction mixture was concentrated under reduced pressure to provide the title compound as a 

20 yellow solid (70 mg). 
1H NMR (DMS046): 11.75 (s, 111), 9.55 (s, Iii), 8.78(s, 1}), 8.71 (d, 11-1), 8.59 (d, 1H),. 

8.07 (d, 1H), 7.96 (d, lIT). 
Step C: Prparation of 8-bromo-5j5 -(3,5-dichlorophenyl)-4,5-dihydro-5-

(thfluoromŁthVl)-3- sox azolyfli soquinoline 

25 To a stirred solution of 8-bromo-5-isoquinolinecarboxaldehyde oxirne (i.e. the 

product from Step B) (70 mg, 0.28 mmol) in NN-dimethylforrnaniide (2.0 niL) was added --

N-chlorosuccinimide (64 g, 0.48 mmol). The reaction mixture was stirred for 0.5 h at room 

temperature, and then a solution of I ,3-dichloro-5-[ I -(trifluorometh yl )ethenyljbenzene (135 

mg, 0.56 mmol) (i.e. the product from Example 1, Step B) and triethylamine (0.12 niL, 0.86 

30 mmol) in NN-dimethylforrnaniide (1.5 mL) was added. After stirring for an additional 12 h 

at room temperature, the reaction mixture was diluted with water and extracted with ethyl 

acetate. The organic layer was washed with brine, dried (Na2SO4), and concentrated under 

reduced pressure. The residue was purified by silica gel column chromatography using 

hexanes/ethyl acetate as eluent to afford the title compound (20 mg) contaminated with some 

35 impurity. 
ep D: PreTaratiofl Qi 5[5(3.5-dichlorophnYl)-4,5-dihYdro-5-(t.riflporornethY1)-3- 

i soxazolyll -N(2-pvridinvlmethyi} 8-i soquinolinecarboxaniide 
A mixture of 8-brorno-5-[5-(3 ,5dichlorophenyl)-4,5-dihydro-5-(trif1UoromethyI)3-

isoxazo]yiJisoquinolifle (i.e. the product from Step ,C) (20 mg, 0.04 mmol), 11,11-
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bi s(diphenylphosphino)ferrocene]dichloropall adi um(JI) PdCl2(dppf)) (6 mg, 0.008 mmol), 

2-(aninomethyl)pyridine (17- mg, 0.16 mmol) and ti-iethylamine’-(Q.1 ML, -0.7  mniol) in 

toluene (2 mL) was purged with carbon monoxide for 15 minutes. Then the reaction via] 

was maintained with carbon monoxide using a balloon. The reaction mixture.was stirred at 

5 70 °C under carbon monoxide atmosphere overnight. The mixture was cooled to room 

temperature, filtered through a short pad of Celitef  diatomaceous filter and rinsed with small 

amount ’of ethyl acetate. The filtrate was concentrated and the residue was purified by 

S 
column chromatography on silica gel using hexanes/ethyl acetate as eluent to provide the 

title product, a compound of the present invention, as a pale white solid (15 mg). 

10 1HINMR (CDCI3): 9.77 (s, 111), 8.80 (ci, 1H), 8.70 (d, 1H), 8.52 (s, 111). 7.81-7.23 (m, 911), 

4,88 (d,-2H), 4.28 (d, 111), 3.92 (d, 111). . . . . 

By the procedures described herein together with methods known in- the, art, the 
following compounds of Tables 1 to 9 can be prepared. The following . abbreviations are. 
used in the Tables which follow: -CN means cyano, Ph means phenyl, Py means pyridinyl, 

15 Me means methyl,’ Ft means ethyl and i-Pr means isopropyl. - - - - - 

- Table   . 

(R2)m 
3 

5 

wherein m is 1, 2, 3,4 or 5. - 

CF3 H H H CH2CF3 CF3 H - Me H - - CH2CF3 

F3 2-0 H 1-1 CH2CF3 CF3 2-Cl Me H CH2CF3 

CF3 - 3-Cl H Ii CH2CF3 CF3 3-Cl Me H CH2CF3 

CF3 4-Cl H H CH2CF3 CF3 4-Cl Me H CR2CF3 

CF3 2-Cl, 4-Cl H Ft CH2CF3 CF3 2-0. 4-Cl Me H CH2CF3 

CF3 3-Cl, 4-Cl H H CH2CF3 CF3 3-0, 4-Cl Mc H CH2CF3 

CF3 3-Cl, 5-Cl H H CH2CF3 CF3 3-0, 5-Cl Me H CH2CF3 

CF3 2-F FT H CH2CP3 CF3 2-F Me H CH2CF3 

CF3 3-F H FT CH2CF3 CF3 3-F Me H CH2CF3 

CF3 4-F H H M72CF3 CF3 4-F Me H CH2CF3 

CF3 2-F, 4F H H CH2CF3 CF3 2-F, 4-F Me H CH2CF3 

CF3 3-F. 4-F H H CH-,CF3 CF3 3-F, 4-F Me 11 CH2CF3 

CF3 3-F, 5-F - H I-I CH2CF3 CF3 3-F, 5-F Me H CH,CF3 

CF3 3-CF3 H H C142CF3 CF3 
- 3-CF3 Me Ft CH2CF3 
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Ł 

ImR3 R4lfl a3 RS 

CF3 4-CF3 H H CH2CF3 CF 4-CF3 , Mc HŁ CH2CF3 

CF3 3-CF3, 5-CF3 H H CH2CF3 CF3 3-CF3, 5-CF3 Me H CH2CF3 

CF3 3-Cl, 5-CF3 TX H CH2CF3 CF3 3-Cl, 5-CF3 Me H ci-i2cF3 

CF3 3-Cl, 4-CF3 H H CH2CF3 CF3 3-Cl, 4-CF3 M: H, CH2CF3 

CF3 3-0, 4-Br H H CH2CF3 CF3 3-CL 4-Br Me H CH2CF3 

CF3 3-Br, 5 -Br 1-3 H CH2CF3 CF3 3-Br, 5 -Br Me H CH2CF3 

CF3 , 3-Br, 4-Br H H CH2CF3 CF3 3-Br, 4-Br Me H CII2CF3 

CF3 3-Br ’H H CH2CF3 CF3 3-Br. Me 1-1 CH2CF3 

CF3 4-Br FT H CH2CF3 CF3 ’ 4-Br Me H ’ CH2CF’3 

CF3 3-I H H CH2CF3 . CF3 3-1 Me H CH2CF3 , 

CF3 4-1 H H CH2CF3 CF3 4-I ’Me H CH2CF3 

CF3 3-CN H H C142CF3 . CF3 Ł3-CN Mc H CH2CF3 

CF3 4-CN FT H CH2CF3 CF3 , 4-CN Me H , CH2CF3 

CF3 3-Me H H CH2CF3 CF3 3-Me Me, H CIT2CF3 

CF3 4-Me H H CH2CF3 CF3 4-Me .’ Me ’H CH2CF3 

CF3 3-0Me H H CH2CF3 CF3 3-OMe Me H H2CF3 

CF3 4-OMe H I-I CH2CF3 CF3 4-OMe Me H, CH2CF3 

CF3 3-OCF3 H H CH2CF3 CF3 3-OCF3 Me ’H CH2CF3 

CF3 4-OCF3 H H 1-I2 CF3 ’ CF3 4-OCF3. Me H CH2CF3 

CF3 H Cl H CH2CF3 CF3 H H 1-4 .CFI2-2-Py 

CF3 2-Cl Cl H CH2CF3 CF3 . 2-Cl . H H CH2-2-Py. 

CF3 3-Cl Cl H CH2CF3 , CF3 3-Cl. H H CH2-2-Py 

CF3 4-Cl Cl H CH2CF3 CF34-Cl H H . CH2-2-Py 

CF3 2-Cl, 4-Cl , Cl. H CH2CP3 CF3 2-Cl, 4-Cl, H H CH2-2-Py 

CF3 3-Cl, 4-Cl Cl H CH2CF3 CF3 3-Cl, 4-Cl , H. H ,. CH2-2-1y-

CF3 3-Cl, 5-Cl Cl H CH2CF3 CF3 3-0, 5-Cl H H CH2-2-Fy 

CF3 2-F Cl H CH2CF3 CF3 2-F H H, CH2-2-1y 

CF3 3-F Cl H CH2CF3 CF3 3-F H H CH2-2-Py 

CF3 4-F Cl H C142CF3 CF3 4-F H Ti CFI2-2--Py 

CF3 2-F, 4-F Cl H CH2CF3 CF 2-F, 4-F H H CH2.-2-Py 

CF3 3-F, 4-F Cl H CH2CF3 CF3 3-F, 4-F H H CH2-2-Py 

CF3 3P, 5-F Cl H CH2CF3 CF3 3-F, 5-F H FT CH2-2--Py 

CF3 3-CF3 Cl H C142CF3 CF3 3-CF3 H H CH?-2-Py 

CF3 4-CF3 Cl H C142CF3 CF3 4-CF3 H H C112-2--Py 

CF3 3-CF3, 5-CF3 Cl H CFI2CF3 CF3 3-CF3, 5-CF3 H H CH2-2-Py 

CF3 3-Cl, 5-CF3 Cl H C142CF3 CF3 3-0, 5-CF3 H H CH2-2-Py 

CF3 3-Cl, 4-CF3 Cl H CH2CF3 . CF3. 3-Cl, 4-CF3 H 14 CH2-2-Py 
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CF3 3-Cl, 4-Br Cl Li CH2CF3 CF3, 3-Cl, 4-Br H. H CH2-2-Py 1 
CF3 3-Br, 5-13r Cl H CH2CF3 CF3 3-Br, 5-Br H H .. CH2-2-Py 

CF3 3-Br, 4-Br Cl H CH2CF3 CF3 3-Br, 4-Br H H CH2-2-Py. 

CF3 3-Br Cl Fl CH2CF3 CF3 3-Br H H CH2-2-Py 

CF3 4-Br Cl H CH2CF3 CF3 4-Br H H CH2-2-Py 

CF3 3-I Cl H CH2CF3 CF3 3-I 14 H CH2-2-Py 

CF3 4-I Cl H CH2CF3 CF3 4-I H H C142-2-Py 

CF3 3-CN Cl H CH2CF3 - CF3 3-CN - H Ii 

CF3 4-CN Cl H CH2CF3 CF3 - Ł4-CN H H C142-2-Py 

CF3 3-Me Cl H CH2CF3 CF3 3-Me H H - CH2-2-Py 

CF3 4-Me Cl H CH2CF3 CF3 4-Me H H CH2-2-Py 

CF3 3-OMe Cl H CH2CF3 CF3 3-OMe 1-I H CH2-2-Py. 

CF3 4-OMe Cl H CfJ2CF3 CF3 4-OMe H H - C14-,-2-Py  

CF3 3-OCF3 Cl H CH2CF3 CF3 3-OCF3 H H C142-2-Py 

CF3 4-OCF3 Cl H CH2CF3 CF3 - 4-OCP3 1-i H-- C142-2-Py 

CF3 H Me H CH2-2-Py CF3 H Cl H -. C142-"y 

CF3 2-Cl Me H CH2-2-Py CF3 2-0 Cl H C142-2-Py 

CF3 3-Cl Me H CH2-2-Py CF3 3-Cl Cl H CH2-2-Py 

CF3 4-Cl Mc H, E2-2-Py CF3 4-Cl - Cl i-I CH2-2-Py 

. CF3 2-0, 4-CL Me H CH2-2-Py CF3 

- 

2-0, 4-Cl Cl H CH2-2-Py 

CF3 3-Cl, 4-Cl Me H .CH2-2-Fy CF3 3-Cl, 4-Cl Cl 1-1 C}12-2-Py’ 

CF3 3-0. 5-Cl Me H CI42-2-Py CF3 3-Cl, 5-Cl Cl I-I CH2-2-Py 

CF3 2-F Mc H CH2-2-Py CF3 2-F Cl H CH2-2--Py 

CF3 3-F Me H CI12-2-Py CF3 3-F Cl H C142-2-Py.. 

CF3 4-F Me H CH2-2-Py CF3 4-F Cl H CH272-Py 

CF3 2-F, 4-F Me H C"2-2-Py CF3 2-F, 4-F Cl H C142-2-Py 

CF3 3-F, 4-F Me H CH2-2-Py CF3 3-F, 4-F Cl H CH2-2-Py 

CF3 3-F, 5-F Me H CH2-2-Py CF3 3-F, 5-F Cl H CH2-2-Py 

CF3 3-CF3 Me H CH2-2-Py CF3 3-CF3 Cl H CH2-2-Py 

CF3 4-CF3 Me H CH2-2-P’ CF3 4-CF3 Cl H CH2-2-Py 

CF3 3-CF3, 5-CF3 Me H C142-2-Py CF3 3-CF3, 5-CF3 Cl FT CH2-2-Fy 

CF3 3-Cl, 5-CF3 Me H C}{2-2-Py CF3 3-Cl. 5-CF3 Cl H CH2-2-Py 

CF3 3-Cl, 4-CF3 Me H CH2-2-Py CF3 3-Cl, 4-CF3 Cl H CH2-2-Py 

CF3 3-0, 4-Br Me H CH2-2--Py CF3 3-Cl, 4-Br Cl H CH2-2-Py 

CF3 3-Br, 5-Br Me H CH2-2-Py CF3 3-Br, 5-Br Cl H Cfl2-2-Py CF3 3-Br, 4-Br Me H C142-2-Py CF3 3-Br, 4-Br Cl H CH2-2-Fy CF3 3-Br Me H CH2-2-Py CF3 3-13r C) H C142-2-Py 
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CF34-Br Me H’ 

CF3 3-I Me H 

CF3 4-I Me H 

CF3 3-CN Me H 

Ł CF3 4-CN Me H 

CF3 3-Me Me H 

CF3 4-Me Me H 

CF3 3-OMe Me H 

CF3 4-OMe Me  H 

CF3 3-OCF3 Me H 

CF3 4-OCF3 , Me H 

CF2CF3 H H H 

CF2CF3 2-Cl H H 

CF2CF3 3-0 H H 

CF2CF3 4-Cl H H 

CF2CF3 2-Cl, 4-Cl H H 

’CF2CF3 3-0. 4-Cl U H 

CF2CF3 3-Cl, 5-Cl H H 

CF2CF3 2-F H H 

CF2CF3 

Ł 

3-F H 

H 

H 

H CF2CF3 - 4-F 

Ł , 

CF2CF3 2-F, 4-F H H 

Ł CF2CF3 , 3-F, 4-F H H 

CF2CF3 3-F, 5-F H H 

CF2CF3 3-G3 H I-i 

CF2CF3 4-CF3 H H 

CF2CF3 3-CF3,5-CF3 H H 

CF2CF3 3-Cl, 5-CF3 H H 

CF2CF3 3-Cl, 4-CF3 H H 

CF2CF3 3-Cl, 4-Br H H 

CF2CF3 3-Br, 5-Br H H 

CF2CF3 3-Br, 4-Br H H 

CF2CF3 3-Br H H 

CF2CF3 4-Br H H 

CF2CF3 3-I H H 

CF2CF3 4-I H H 

CF2CF3 3-CN H H 

CH2-2-Py 

CH2-2-Py 

CH2-2-Py 

CH2-2-Py 

C1-{2-2-Fy 

CH2-2-Py 

CH2-2-Py 

CH2-2-Py 

CH2-2-Py 

CH-2-Py 

CH2-2-Py 

CH2CF3 

CH2CF3 

CH2CF3 

CH2CF3 

CH2CF3 

CH2CF3 

CH2CF3 

CH2CF3 

CH2CF3 

CH2CF3 

CH2CF3 

CH-,CF3 

CH2CF3 

CH2CF3 

CH2CF3 

CH2CF3 

CH2CF3 

CH2CF3 

CH2CF3 

CH2CF3 

CH2CF3 

CH2CF3 

CH2CF3 

CH2CF3 

CH2CF3 
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CF3 4-Br’ OH 

CF3 3-I C1 H 

CF3 4-I Cl H. 

CF3 3-CN Cl H’ 

CF3 4-CN Cl I-I 

CF3 , 3-Me: Cl H 

CF3 4-Me 
, Cl H 

CF3 , 3-OMe Cl H 

CF3 4-OMe Cl H 

CF3 3-OCF3 Cl 14’ 

CF3 4-OCF3 Cl H 

CF2CF3 H Me H 

CF2CF3 , 2-Cl Me H 

CF2CF3 3-Cl Me, H’ 

CF2CF3 4-Cl Me H 

CF.,CF3 2-0, 4-0 Me H 

CF CF3 3-Cl, 4-Cl’ Me U 

CF2CF3 3-Cl, 5-Cl Me H 

CF2CF3 2-F Me I-I 

CF2CF3 ’ 3-F Me H 

CF2CF3 ’ 4-F ’ Me H 

CF2CF3 2-F, 4-F Me I-i 

CF2CF3 3-F, 4-F Me II 

CF2CF3 3-F, 5-F Me H 

CF2CF3 3-CF3 Me H 

CF2CF3 4-CF3 Me H 

CF2CF3 3-CF3, 5-CF3 Me H 

CF2CF3 3-Cl, 5-CF3 Me H 

CP2CF3 3-0. 4-CF3 Me H 

CF2CF3 3-Cl, 4-Br Me H 

CF2CF3 3-Br, 5-Br Me H 

CF2CF3 3-Br, 4-Br, Me H 

CF2CF3 3-Br Me H 

CF2CF3 4-Br Me H’ 

CF2CF3 3-I Me H 

CF2CF3 4-I Me H 

3-CN Me H 

R5 

CH2-2-Py’ 

C112-2-Py 

CH2-2-Py 

CH2-2-PY 

Ł - CH2-2-Py 

Cl2-2-Fy 

CH2-2-PyŁ-’ 

CH2-2-Py-

Ł CH2-2-Py 

CH’,-2-Py 

Ł 

C112-2-Py 

’CH2-2-Py. 

CH22-Py 

CH2-2-T’y 

CH2-2Py 

CI-12-2-Py 

C112-2-l’y 

Ł CH2-2-Py 

CU2 -2-Py 

CH2-2-Py-

CH2-2-Py - 

CH2-2-Py 

Ł CH2-2-Py 

CH2-2-Py. 

,CH2-2-Py 

CH2-2-Py 

CH2-2-Py 

CI’32-2-Py 

CH2-2-Py 

CH2-2-Py 

CH2-2--Py 

CH,-2-Py - 

CH2-2-Py 

CFI2-2-Py 

CH2-2-Py C112-2-Py 



0 

WO 2007/079162 
PCT/US20061049459 

39 

R LB1mR3 R5 RI. 

CF2CF3 4CN H H CH2CF3 CF2CF3 4cN Mc H cH2y 

CF2CF3 3-Me N H CH2CF3 CF2CF3 3-Me Me H CH2-2PY 

CF2CF3 4-Me H H C142CF3 CF2CF3 4Me Mc H CH2-2-Fy 

CF2CF3 3-OMe H H CH2CF3 CF2CF3 3-OMe Me H CJ-12-2-Py 

CF2CF3 4-OMe H N CH2CF3 CF2CF3 4-OMe Me Ii Cfl-,-2Fy 

CF2CF3 3-OCF3 H H CH2CF3 CF2CF3 3-OCF3 Mc B CH2-2-PY 

CF2CF3 4-OCF3 H H CH2CF3 CF2CF3 4-OCF3 Me H CH2-2-Py. 

CF(CF3)2 H H H CH2CF3 CF(CF3)2 H Me H CH2-2-Py 

CF(CF3)2 2-Cl H H’ CH2CF3 CF(CF3)2 . 2-Cr Mc H CH2-2-Py 

CF(CF3)2 3-0 H H CH2CF3 CF(CF3)2 
’ 

Me H , CH2-2-Py’ 

CF(CF3)2 4-Cl H H CH2CF3 CF(CF3)2 4-Cl Mc H CH2-2-y 

CF(CF3)2 2-Cl, 4-Cl H H CH2CF3 CF(CF3)2 2-Cl, 4-Cl Me H CH2-2-Py.  

CF(CF3)2 3-Cl, 4-Cl H H 

, 

CH2CF3 CF(CF3)2 3-Cl, 4-Cl Me. H CH2-2-Py 

CF(CF3)2 3-Cl, 5-Cl H H CH2CF3 CF(CF3)2 3-Cl, 5-Cl Me 14 .. CH2-2-Py 

CF(CF3)2 2-F H H CH2CF3 CF(CF3)2 2-F , -Me H CH2-2-Py 

CF(CF3)2 3-F H H CH2CF3 CF(CF3)2 3-F M. H CH2-2-Py 

CF(CF3)2 4-F H H CH2CF3 CF(CF3)2 4-F Me H CT2-2-Fy 

CF(CF3)2 2-F, 4-F H H CH2CF3, CF(CF3)2 2- 4-F Me H CH2-2Py 

CF(CF3)2 3-F, 4-F H H CH2CF3 CF(CF3)2 3-F,4-F Me H CH2-2-Fy 

CF(CF3)2 3-F, 5-F H H C1-12CF3 CF(CF3)2 3-F, 5-F , Me H . CH2-2-Py 

CF(CF3)2 3-CF3 H H C142CF3 CF(CF3)2 3-CF3 Me H CH2-2-Py 

CF(CF3)2 4-CF3 H H CH2CF3 CF(CF3)2 4-CF3 Me H , CH2-2-Py. 

CF(CF3)2 3-CF3. 5-CF3 H H CH2CF3 CF(CF3)2 3-CF3. 5-CF3 Me H CH2-2-Py 

CF(CF3)2 3-Cl, 5-CF3 H H CH2CF3 CF(CF3)2 3-Cl, 5-CF3 Me H CH2-2-Py 

CF(CF3)2 3-Cl. 4-CF3 H H CH2CF3 CF(CF3)2 3-Cl, 4-CF3 Me H ’CH2-2-Py 

CF(CF3)2 3-CL 4-Br H H C112CF3 CF(CF3)2 3-Cl, 4-Br Me H CH2-2-Py 

CF(CF3)2 3-Br, 5-Br H H CH2CF3 CF(CF3)2 3-Br, 5-Br Me H CH2-2-Py 

CF(CF3)2 3-Br, 4-Br H H CH2CF3 CF(CF3)2 3 -Br, 4-Br Me H CH2-2-Fy 

CF(CF3)2 3-Br H H CH2CF3 CF(CF3)2 3-Br Me H CH2-2-Fy 

CF(CF3)2 4-Br H H CH2CF3 CF(CF3)2 4-Br Me H CH2-2-Py 

CF(CF3)2 3-I H H CH2CF3 CF(CF3)2 3-1 Me H CR22-Py 

CF(CF3)2 4-I H H CH2CF3 CF(CF3)2 4-1 Mc H CFI2-2-Py 

CF(CF3)2 3-CN H H CH2CF3 CF(CF3)2 3-CN Me H Cl2-2-Py 

CF(CF3)2 4-CN H H CH2CF3 CF(CF3)2 , 4-CN Me. H CI-12-2-Py 

CF(CF3)2 3-Me H H CH2CF3 ’ CF(CF3)2 3-Me Mc H . CH2-2--Py 

CFCF3)2 4-Me H H CH2CF3 CF(CF3)2 4-Me Me H CH2-2-Py 

CF(CF3)2 3-OMe H H CH2CF3 . CT(CF3)2 3-OMe Me H CH2-2-Py 
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CF(CF3)2 4-OMe H H CH2CF3 CF(CF3)2 

CF(CF3)2 3-0CF3 H H CH2CF3 CF(CF3)2 

CF(CF3)2 4-OCF3 H H CH2CF3 CF(CF3)2 

Table 2 

(R2 
)m
3 

(?:)p 

CF3 H H   

CF3 2-Cl H H 

CF3 3-Cl H H 

CF3 4-Cl H H 

CF3 2-0, 4-0 H H 

CF3 3-Cl, 4-Cl H H 

CF3 3-Cl, 5-Cl H H 

CF3 2-F H H 

CF3 3-F H H 

CF3 4-F H H 

CF3 2-F, 4-F 1-1 H 

CF3 3-F, 4-F H H 

CF3 3-F, 5-F i-I H 

CF3 3-CF3 H H 

CF3 4-CF3 H H 

CF3 3-CF3, 5-CF3 H H 

CF3 3-Cl, 5-CF3 1-f H 

CF3 3-Cl, 4-CF3 F! H 

CF3 3-Cl, 4-Br H H 

CF3 3-Br, 5-Br H H 

CF3 3-Br, 4-Br H H 

CF3 3-Br H 111 

CF3 4-Br H H 

CF3 3-I H H 

CF3 4-1 H H 

PCT/LJ S2006/049459 

(&)m RR 4 RS 

4-OMe Me H .CH2-2-Py,’ 

3-OCF3 Me i-I CH272-Py 

4-OCF3 Me’ H CH2-2-Py 

Wherein mis I,2,3,4or5. 
RI (R2 

CH2CF3 CF3 H H H 

C142CF3 CF3 2-Cl H H 

23 CF3 3-Cl H H 

CH2CF3 CF3 4-Cl H H 

CH2CF3 CF3 2-C1. 4-Cl H H 

CH2CF3 CF3 3-Cl, 4-Cl H H 

CH2CF3 CF3 3-Cl, 5-Cl H H 

CH2CF3 CF3 2-F H H 

CH2CF3 CF3 3-F H H 

CH2CF3 CF3 4-F H H 

C142CF3 CF3 2-F, 4-F H H 

CH2CF3 CF3 3-F, 4-F H H 

CH2CF3 CF3 3-F, 5-F H H 

CH2CF3 ’ CF3 3-CF3 H H 

CH2CF3 CF3 4-CF3 H H’ 

C142CF3 CF3 3-CF3, 5-CF3 H H 

CH2CF3 CF3 3-Cl, 5-CF3 H H 

CH2CF3 CF3 3-Cl, 4-CF3 H H 

CH2CF3 CF3 ’ 3-Cl, 4-Br B H 

CH2CF3 CF3 3-Br, 5-Br H ŁH 

CH2CF3 CF3 3-Br, 4-Br H H 

CH2CF3 CF3 ’3-Br H H 

CH2CF3 , CF3 4-Br H H 

CH2CF3 CF3 , 3-I ,H H 

CH2CF3 CF3 4-1 H H 

R5 

C1-f2-2 -Py 

CH2-2-Py 

C1T2-2-Py 

CH2-2-Py 

2-2Y 

CH2-2-Py 

Cl 2-2-Py 

CJ-12-2-Py 

CH,-2-Py 

CH2-2-Py 

C142-2-Py 

CH2-2--Py,  

’C112-2-Py 

CH2-2-Py 

CH2-2-Py 

CH2-2-Py 

CH2-2-Py 

CH2-2-Py 

CH2-2-Fy 

CH2-2-Py 

CH2-2-Py 

CH2-2-Fy 

Cl2-2-?y 

Cl2-2-Py 

- CH2-2-Py 
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R3 
R?’’

 

g}. ’Ł’ 

a"–. .;. 

CF3 3-CN H H,’CHCF CF3 3-CN ’W HCH2Py 

CF3 4-CN H H CH2CF3 CF3’ 4-CN H H CH2-2-Fy  

CF3 3-Me H H CH2CF3 CF3 3 -Me .11  H CH2-2’-Py. 

CF3 4-Me H H CH2C F3 CF3 . 

4-Me ’ .H H 

’H 

CH-2-Py 

CF3 3-0Me H H CHCF3 ’ CF3, , 3-OMe Ł’ H CH2-2-1 

CF3 4-OMe H H C142CF3’ CF3 4-OMe 1-1’ 
C1122Py:: 

CF3 3-OCF3 H H C142CF3 CF3 ’ 

3-OCF3 H H CU2 -2-Py 

CF3 40CF3 H H CH2CF3 CF3 4-OCF3 , H H: CH2-2-Py 

CF(CF3)2 H . H H CH2CF3 CF(CF3)2 1’! H H. CH2-2-Py 

CF(CF3)2 2-Cl . H H CH2CF3 CF(CF3)2 2C1 ’ H H C}T2-2-Py 

CF(CF3)2 3-Cl H H CH2CF3  CF(CF3) , 3-Cl ’H H. . C}12-2-PY 

CF(CF3)2 4-Cl H H CH2CF3 CF(CF3)2 -Cl , H ,H , 
. CH22Py 

cF(CF3)2 2C1, 4-Cl H H CH2CF3
 

CF(CF3)2 2-Cl, 4-Cl fl H.  C142-2-Py 

cP(cF3)2 3-Cl, 4-Cl H H CH2CF3 CF(CF3)2 3-Cl,  H 8 çN2-2-Py  

CF(CF3)2 3-Cl, 5-Cl H H Ł, CH2CF3 . CF(CF3)2 ,., 3-Cl, 5-Cl H } 

CF(CF3)2 2-F . H’ 14 CH2CF3 CF(CF3)2 2-F , 
"3-F 

H.  H CR2-2-Py 

CF(CF3)2 

, 
3-F H H C23. CF(CF3)2. ’ 

’ , H fl C2-2Py: 

4-F H H CH2CF3 CF(CF3)2. .. 

’ 4F H H CH2-2-Py 

CF(CF3)2 2-F. 4-F ’H H CH2CF3 CF(CF3)2’ 2-F, 4-F H .’ H , CH2-2-Py 

CF(CF3)2 3-F. 4-F fl H CH2CF3 CF(CF3), 3-F, 4-F H H. CH2-2-Py 

W ’ CF(CF3)2 3-F, 5-F H H CH2CF3 CF(CF3)2 ’3-F, 5-F H H 
’ 

Cfl2-2-Py 
, 

CF(CF3)2 3-CF3 H H CH2CF3 CF(CF3)2 3-CF3 
:’ 

H H CH2-2-Fy   

CF(CF3)2 4-CF3 H H CH2CF3 CF(CF3)2 4-CF3 H fl CH2-2-Py 

CF(CF3)2 3-CF3, 5-CF3 H H CH2CF3 CF(CF3)2 3-CF3, 5-CF3 H H C142-2-Py 

CF(CF3)2 3C1, 5-CF3 H N CH2CF3 CF(CF3)2 3-Cl, 5-CF3 H H CH2-2Py 

CF(CF3)2 3-Cl, 4-CF3 H H CH2CF3 CF(CF3)2 3-Cl, 4-CF3 H H CH2-2-Py 

CF(CF3)2 3-0, 4-Br H H CH2CF3 CF(CF3)2 3-Cl, 4-13r H H C142-2-Py 

CF(CF3)2 3 -Br, 5 -Br H H CH2CF3 CF(CF3)2 3-Br, 5-Br H H CH2-2-Py 

CF(CF3)2 3-13r. 4-3r H H CH2CF3 CF(CF3)2 3 -Br, 4-13r H H CH2-2-Py 

CF(CF3)2- 3-Br H H CH2CF3 CF(CF3)2 3-Br H H CI’12-2-Py 

CF(CF3)2’ 4-Br H H CH2CF3 CF(CF3)2 4-Br H H C14-2-Py 

CF(CF3)2 3-I H H CH2CF3 CF(CF3)2 3-1 II H CH2-Py  2- 

CF(CF3)2 4-I H H CH2CF3 CF(CF3)2 .4-1 H H CH2-2-Py 

CF(CF3)2 3-CN H H CH2CF3 CF(CF3)2Ł 3-CN H H CH2-2-Py 

CF(CF3)2 4-CN H H CH2CF3 CF(CF3)2 4CN H H Cfl2-2-Py 

CF(CF3)2 3-Me H H CH2CF3 CF(CF3)2 3 -Me . H 1-I C14-,-2-Py 

CF(CF3)2 4-Me 14 H CH2CF3 CF(CF3)2 4-Me H 14 C1-12-2-Py 
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Łrn B! R3 ’R4 -R 

CF(CF3)2 3 OMe H H CH2CF3 CF(CF3)2 3 OMe H H CH2-2-Py 

CF(CF3)2 4OMe H ’H CH2CF3’ CF(CF3)2 4-OMe’: H.Ł H’ Ch2-2-Py 

Ł CF(F3)2 3-OCF3 H H CH2CF3 CF(CF3)2 3-OCP3 H H CH2-2-Py 

Ł CF(CF3)2 4-OCF3 H’ H, CH2CF3 CF(CF3)2 , 4-OCF3 ’ El , H CH2-2-Py 

CF3 H ,Me H CH2CF3 CF3 , Ii Me ’H CH2-2-Py 

CF3 2-C] Me H CH2CF3. CF3 

’ ’ 

2-Cl’ Me’ El 
’ CH2-2-Py 

Ł CF3 3-Cl Me H ’ CH2CF3 CF3 3-Cl - Me. H, CH2-2-Vy 

CF3 4-Cl Me H CH2CF3 CF3 
. 4-0 Me H ’CH2-2-Fy 

CF3 2-Cl, 4-Cl Me H CH2CF3 CF3 2-Cl, 4-Cl Me Ii,’ CH2-2-Py 

CF3 3-Cl, 4-Cl Me H CH2CF3 CF3 3-Cl, 4-Cl Me , H CH27-2-Py 

’CF3 -. 3-Cl, 5-Cl Me H CH2CF3 "CF3 
, 3-CL 5-Cl Me  H’ CH2-2-Py 

CF3 ’ 2-F Me H CH2CF3 CF3 . 2-F , Me 

’Me 

H: CH2-2-Py. 

CF3 3-F Me H . CH2CF3 .. CF3 3-F ’ H CH2-2-Py 

’CF3 4-F Me H CH2CF3 . C73 4-F Me H’ 
. CH2-2-Py 

CF3 2-F, 4-F. Me H CH2CF3 ’ CF3 2-F, 4-F , Me H’ . CH2-2-Py 

Ł . CF3 3-F, 4-F ’ Me H CH2CF3 CF3 3-F, 4-F Me El CHI-2--Py 

CF3 ., 3-F, 5-F Me, H C}12CF3 CF3 ’ 3-F, 5-F Me H CH2-2-Py 

CF3 3-CF3 Me H ’CH2CF3 CF3 , 3-CF3, Me H CH2-2-Py 

Ł CF3 4-CF3 Me H C}12CF3 CF3 4-CF3 Me H ’Cl2-2-Py 

CF3 

W 3-CF3. 5-CF3 ’ Me Me H H CH2CF3 CH2CF3 CF3 CF3 3-CF3. 5-CF3 3-Cl, 5-CF3 Me Me H H CH2-2-Py CH2-2--Fy CF3 3-Cl, 5-CF3 CF3 3-Cl, 4-CF3 Me H CH2CF3 CF3 3-Cl, 4-CF3 Me H CH2-2-Fy CF3 3-Cl, 4-Br Me ’H CH2CF3 CF3 3-Cl, 4-Br Me H. CH2-2-Py CF3 3-Br, 5-Br Me H CH2CF3 CF3 3-Br, 5-Br 

Me H CH2-2-Py CF3 3-Br, 4-Br Me H CH2CF3 CF3 3-Br, 4-Br Me I-i C142-2-Py CF3 3-Br Me H CH2CF3 CF3 3-Br Me H CH2-2-Py CF3 4-Br Me H CH2CF3 CF3 Ł 4-Br Me H , CH2-2-Py CF3 3-I Me H CH2CF3 CF3 3-I Me H CH2-2-Py CF3 4-I Me H 

CH2CF3 CF3 4-I Me H CH2-2-Py CF3 3-CN Me H CH2CF3 CF3 3-CN Me H C}32-2-Py CF3 4-CN Me H 

CH2CF3 
CF3 4-CN Me H Cl2-2-Py CF3 3-Me Me H C142CF3 CF3 3-Me Me H CH2-2-Py CF3 4-Me Me H CH2CF3 CF3 4-Me Me H CH2-2-Py CF3 3-OMe Me H C142CF3 CF3 3-OMe Me’ i-I CH2-2-Py CF3 4-OMe Me H CH2CF3 CF3 . 4-OMe Me H. Ł CH2-2-Py CF3 3-OCF3 Me H CH2CF3 CF3 3-OCF3 Me H CH2-2-Py CF3 4-OCF3 Me H CH2CF3 CF3 4-OCF3 Me H C1-12-27Py 
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Rl 1 R3 4 
- . 

CF(CF3)2 H Me H CH2CF3(CF)2 . . Me B CH2-2-PY 

CF(CF3)2 
2-0 Me H CH23 F(CF3)2 2-Cl Me H CH-2-Py 

- 

CF(CF3)2 3-Cl Me H CH2CF3.CF(CF)2 3-Cl Me H CH2-2-Py 

CF(CF3)2 .4-Cl. Me H CH2CF3 CF(CF3)2 4-Cl Me H. CH2-2-Py 

CF(CF3) 2-Cl. 4-Cl Me H CH2CF3 CF(CF3)2 2-Cl, 4-Cl Me H. CFJ2-2-Py 

CF(CF3)2 3-0, 4-Cl Me H CH2CF3 CF(CF3)2 3-Cl, 4-Cl Me H CFI2-2-Py 

CF(CF3)2 3-Cl, 5-0 Me H CH2CF3 CF(CF3)2 3-Cl, 5-Cl Me. . H, C112-2-Py 

W CF(CF3)2 2-F Me H CH2CF3 ’CF(CF3)2 2-F Me H CH2-2-Py 

CF(CF3)2 3-F Me. H CH2CF3 CF(CF3)2 3-F . .Me H CH2-2-Py 

CF(CF3)2 4-F Me H CH2CF3 CF(CF3)2 . 4-F Me H CH2-2-Py. 

CF(CF3)2 2-F, 4-F Me H C142eF3 CF(CF3)2 2-F, 4-F Me H c12-2-Py 

CF(CF3)2 3F. 4-F Me H CH2CF3 CF(CF3)2 3-F, 4-F .Me 11 CH2-2-Py 

CF(CF3)2 3-F, 5-F Me H CHCF3 CF(CF3)2 3-Fi 5-F Me H .CH2-2-Fy 

CF(CF3)2 3-CF3 Me H CH2CF3 CF(CF3)2 3-CF3 Me H CH2-2-Py 

CF(CF3)2 4-CF3 Me H CH2CF3 CF(CF3)2 4-CF3 Me H CH2-2-Py 

CF(CF3)2 3-CF3, 5-CF3 Me H CH2CF3 CF(CF3)2 3-CF3. 5-CF3 Me .. H CH2-2-Fy 

CF(CF3)2 3-Cl. 5-CF3 Me H CH2F3 CF(CF3)2 3-Cl, 5-CF3 M H CH2-2-Py 

CF(F3)2 3-Cl. 4-CF3 Me H CH2CF3 CF(CF3)2 3-Cl, 4-CF3 Me H .CH2-2-Py 

CF(CF3)2 3-CL, 4-Br Me H CH2CF3 CF(CF3)2. 3-Cl. 4-Br Me H CI -2-?y 

CF(CF3)2 3-Br. 5-Br Me H CHCF3 CF(CF3)2 3-Br. 513r Me. H. CR-2-Py 

CF(CF3)2 3-Br, 4-BT Me H CH2CF3 CF(CF3)2 3-13r, 4-Br Me’ H .C12.-2-Py. 

CF(CF3)2 3-Br Me H CH2CF3 CF(CF3)2 3-Br Me H. CH2-2-Py 

CF(CF3)7 4-Br Me H CH2CF3 CF(CF3)2 4-Br . Me H . Cl2-2-Fy 

CF(CF3)2 3-I Me H CH2CF3 CF(CF3)2 3-I Me H CH2-2-Py 

CF(CF3)2 4-I Me H CH2CF3 
4-I’ Me H CH2-2-Py 

CF(CF3)2 3-CN Me H CH2CF3 CF(CF3)2 3-CN Me H CH2-2-Py’ 

CF(CF3)2 4-CN Me H CH2CF3 CF(CF3)2 4-CN Me H CH2-2-Py 

CF(CF3)2 3-Me Me H CH2CF3 CF(CF3)2 3-Me Me H C112-2-Py 

4-Me Me H CH2CF3 CF(CF3)2 4-Me Me H C112-2-Py 

CF(CF3)2 3-OMe Me H CH2CF3 CF(CF3)2 3-OMe Me H CH2-2-Py 

CF(CF3)2 4-OMe Me H CH2CF3 CF(CF3)2 4-OMe Me. H CH2-2-Py 

CF(CF3)2 3-OCF3 Me H CH2CF3 CF(CF3)2 3-OCF3 Me H C}i-2-2-Py 

CF(CF3)2 4-OCF3 Me H CH2CF3 CF(CF3)2 4-OCF3 Me H CH2-2-Py 
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wherein in is 1, 2, 3, 4 or 5. 

Rl R3 g4 RI 

CF3 1-I 1-I 14 CH2CF3 CF3 H 

CF3 2-Cl HŁ H CH2CF3 CF3 2-Cl 

CF3 3-0 H H C142CF3 CF3 3-C 

CF3 4-Cl H H CH2CF3 CF3 4-Cl 

CF3 2-Cl, 4-Cl H H CH2CF3 CF3 - 2-Cl, 4-Cl 

CF3 - 3-Cl, 4-Cl H H C142CF3 CF3 3-0, 4-Cl 

3-0, 5-Cl H H CH2CF3 CF3 3-Cl, 5-Cl 

CF3 2-F H 14 CH2CF3 CF3 2-F 

CF3 3-F H I-I CH2CF3 CF3 3-F 

CF3 4-F H H CH2CF3 CF3 4-F 

CF3 2-F, 4-F H H CH2CF3 CF3 2-F, 4-F 

CF3 3-F. 4-F H H C142CF3 CF3 3-F, 4-F 

W CF3 3-F, 5-F H H CH2CF3 CF3 3-F. 5-F 

CF3 3-CF3 H H CH2CF3 CF3 - 3-CF3 

CF3 4-CF3 H H CH2CF3 ’ CF3 4-CF3 

CF3 3-CF3, 5-CF3 H 14 CH2CF3 CF3 3-CF3, 5-CF3 

CF3 3-Cl,-5-CF3 H H CH2CF3 CF3 3-Cl, 5-CF3 

CF3 3-Cl, 4-CF3 H H CH2CF3 CF3 3-Cl, 4-CF3 

CF3 3-Cl, 4-Br H H CH2CF3 CF3 3-Cl, 4-Br 

CF3 3-Br, 5-Br H H CH2CF3 CF3 3-Br, 5-Br 

CF3 3-Br, 4-Br H H CH2CF3 CF3 3-Br, 4-Br 

CF3 3-Br H H 042CF3 CF3 3-Br 

CF3 4-Br H H CH2CF3 CF3 4-Br 

CF3 3-1 1-1 H CH2CF3 CF3 3-I 

CF3 4-I 14 H CH2CF3 CF3 4-I 

CF3 3-CN H H CH2CF3 CF3 3-CN 

CF3 4-CN H H CH2CF3 CF3 4-CN 

CF3 3-Me H H CH2CF3 CF3 3-Me 

CF3 4-Me H 1-I CH2CF3 CF3 4-Me 

CF3 3-OMe H I-i CH2CF3 CF3 3-OMe’ 

E-Ł &; - 

H H  C}12-2-Py’ - - 

H- H - - C112-2-Py. 

H - H. CH2-2-Py 

H H CH2-2-Py 

H H CH2-2-Py 

H H’ CH2-2-Py 

H H CH2-2-Py 

H ,H CJ-12-2-Py 

H H CH2-2-Py 

H H C42-2-Py 

H H CH2-2-Py 

H - H CH2-2-Py 

H H CH2-2-Py 

H H Ck12-2-Py 

Fl H CH2-2-Py - 

H H CT2-2-Py  

H H Cl2-2-Py 

H H CT-I2- 2-Py 

H H CH-,-2-Py 

H H Cl2-2-Py 

H H C1-12-2-Py 

- H H CH2-2-Py 

H H C}-12-2-Py - 

Fl I-I 

-. 

CH2-2-Py 

H H CH2-2-Py 

H H CH2-2-Py 

I-I H C142-2-Py 

H H CH2-2-Py. 

H 1-I- CH2-2-Py 

Ł H Fl CH,)-2-Py.:.: 
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1 3 R4 i . 
2 R3R4 

- .. 
R5.’ 

..’ . 

CF3 4-OMc H H CH2CF3 CF3 4-OMç ’ H H ’C112-2’-PY  

CF3 3-OCF3 H H CH2CF3 CF3 3-()CF3H fl CH2-2-Py 

CF3 4-OCF3 H H. C147CF3 CF3 -. 4-OCF3 H H . CH2-2-Fy 

CF(CF3)2 H   H CH2CF3 ., CF(CF3)2 H , H H’ ’CH2-27Py , 

CF(CF3)2 , 2-Cl H H CH2CF3 CF(CF3)2 ’ 2-Cl , H H CH2-2-PY 

’CH2-2-I’y 
CF(CF3)2 3-Cl I-i , H 

’ 

CH2CF3 CF(CF3)2 3-Cl ’ H fl 

- CF(CF3)2 4-Cl H H CH2CF3 CF(CF3)2 4-Cl 
: 

H. H, CH2-2-Py 

CF(CF3)2 2-Cl, 4-Cl H H CH2CF3 CF(CF3)2 - 2-0, 4-Cl ,Ł H. fl C142-2-Py’. 

CF(CF3)2 3-Cl, 4-Cl H H CH2CF3 - cE(çF3)2 . 3-Cl, 4-Cl .H ’11 CI12-2:Py’ 

CF(CF3)2 3-0, 5-Cl H H CH2CF3 CF(CF3)2 - 3-Cl, 5-Cl H H - CHI-2-Py.’ - - 

CF(CF3)22-F 

- - 

H 1-1, C}-CF3 CF(CF3)2 2-F’ ’ .H H CH2-2PY -. 

CF(F3)2 3-F - H H CH2CF3 CF(CF3)2 - 3-F. H H CH2-2-Py 

CF(CF3)2 4-F H H CH2CF3. CF(CF3)2 . 4-F H H CH2-2-Py -- - 

CF(CF3)2 2-F, 4-F H H CH2CF3 CF(CF3)2 ’2-F, 4-F H H CH2 2 Py 

CF(CF3)2 3-F, 4-F ’ H H C1-i2CF3 CF(CF3)2 . 3-F, 4-F -’ - H H- CH2-2-Py 

CF(CF)2 - 3-F. 5-F H H CH2CF3- CF(CF3)2 ’ 3-F, 5-F . H H C1-12-2-PY, 

CF(CF3)2 - 3-CF3 H H CH2CF3 CF(CF3)2 - , 3-CF3 fl-: H -CH2-2-Py, - 

CF(CF3) - 4-CF3 - FT H CH2CF3 - CF(CF3)2 ,’ 4-CF3 .- , H. H -C1J2-2-Fy CF(CF3)2 3-CF3; 5-CF3 H H CH2CF3 CF(CF3)2 3-CF3, 5-CF3 1-1-  H CH2-2-Py’ CF(CF3)2 3-CL, 5-CF3 H H. CH2CF3’ CF(CF3)2 3-Cl, 5-CF3 H H’ CH2-2-Py. . -. CF(CF3) 3-Cl, 4-CF3 H H CH2CF3 ’ CF(CF3)2 ., 3-0, 4-CF3 H H - .CH2-2-Py - CF(CF3)2 3-Cl, 4-13r H H CH2CF3 CF(CF3)2 3-Cl, 4-Br - H }l CH2-2-Py-.. CF(CF3)2 3-Br, 5-Br 14 

14 CH2CF3 CF(CF3)2 3-Br, 5-Br H H CH2-2-Py CF(CF3)2 3-Br, 4-Br 14 H CH2CF3 . ,- CF(CF3)2 3-Br, .4-Br Fl H C142-2-Py CF(CF3)2 3-14r H H CH2CF3 CF((7F3)2 H H CH2-2-Py CF(CF3)2 4-Br H H CH2CF3 CF(CF3)2 4-Br H H CH2-2-Py CF(CF3)2 3-I H- H CH2CF3 CF(CF3)2 3-I H H - CH2-2-Py CF(CF3)2 4-I H H CH2CF3 CF(CF3)2 4-I H H CH2-2-Py CF(CF3)2 - 3-CN H H CH2CF3 CF(CF3)2 3-CN IT H C142-2-Py ’ CF(CF3)2 4-CN 14 H CH2CF3 CF(CF3)2 4-CN - H H CH2-2-Py, CF(CF3)2 3-Me H H CH2CF3 

CF(CF3)2 3-Me H H ’CH2-2-Py CF(CF3)2 4-Me H H CH2CF3 CF(CF3)2 4-Me H I-I CH2-2-Py CF(CF3)2 3-OMe H H CH2CF3 - CF(CF3)2 3-OMe H H: Cl2-2-Py - CF(CF3)2 4-OMe H H CH2CF3 CF(CF3)2 4-OMe 1-i- H CH2-2-Py CF(CF3)2 3-OCF3 

14 H CH2CF3’CF(CF3)2 -3-OCF3 H H - CH2-2--Py CF(CF3)2 4-0CF3 H H CH2CF3 CF(CF3)2 410CF3 H H, CH2-2-PY CF3 H Me H CI42CF3 CF3 H - Me H CH2-2Py 
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RI R3 R4 ’ R5 Rl1rnR3 R4 R5 

CF3 2-Cl Me H CH2CF3 CF3 2-Cl Me ’H CT-{2-2-Py, 

CF3 3-Cl Me H CH2CF3 CF3 3-Cl Me H H2-2-Py 

CF3 4-Cl Me U CH2CF3 CF3 Ł4-Cl Me H CH2-2-Py, 

CF3 2-Cl, 4-0 Me H Cl-12CF3 CF3 2-Cl, 4-Cl Me H CH2-2--Py 

CF3 3-Cl, 4-Cl Me H CH2CF3 CF3 3-Cl, 4-Cl Me H CH2-2-Py 

CF3 3-Cl, 5-Cl Me, H CH2CF3 CF3 3-CI, 5-Cl- Me H CH2-2-Pi 

CF3 2-F Me H CH2CF3 CF3 2-F Me U,. CR2 -2-Fy 

CF3 3-F Me H C}1, CF3 CF3 3-F Me H CH2-2-Py 

CF3 4-F Me 1-1 CH2CF3 CF3 4-F Me H CU2-2-Py -. 

CF3 2-F, 4-F Me H CH2CF3 CF3 2-F, 4-F - Me H CH2-2--Py 

CF3 3-F, 4-F Me H CH2CF3 CF3 3-F, 4-F Me H Cl-12-2-P 

CF3 - 3-F, 5-F Me H CH2CF3 CF3 3-F, 5-F Me H CH2-2-Py 

CF3 3-CF3 Me H CH2CF3 CF3 3-CF3 Me H CF!2-2-Py 

CF3 4-CF3 Me H CH2CF3 CF3 4-CF3 Me H: CH2-2-Py 

CF3 3-CF3, 5-cF3 Me F! CH2CF3 CF3 3-CF3, 5-CF3 Me ’ H CH?-21Py 

CF3 3-Cl, 5-CF3 Mc F! CH2CF3 CF3 3-Cl, 5-CF3 Me Fl C}-1-2-Py 

CF3 3-Cl, 4-CF3 Me H CH2CF3 CF3 3-Cl, 4-CF3 Me H CH2-2-Py-

CF3 3-Cl, 4-Hr Mc H CH2CF3 CF3 3-Cl, 4-Br Mc H CH2-2--Fy 

CF3 3-Br, 5-Br Me H CH2CF3 CF3 3-Br, 5-Br Me H CH2-2-Py I 

CF3 3-Br, 4-Br Me H CH2CF3 CF3 3-Br, 4-Br Me H CH2--2-Py 
Ł 

CF3 3-Br Me H CH2CF3 CF3 3-Br Mc H CH2-2-Py 

CF3 4-Br Me H CH2CF3 CF3 4-Br  Me’ H CH2-2-Fy 

CF3 3-1 Mc H CH2CF3 CF3 3-1 Me H CH2-2-Py 

CF3 4-I Me H CH2CF3 CF3 4-I Me H Cl2-2-Py 

CF3 3-CN Me H CH2CF3 CF3 3-CN Me "H CH2-2-Fy 

CF3 4-CN Me H CH2CF3 CF3 4-CN Me H CH2-2.Py 

CF3 3-Me Me H. CH2CF3 CF3 3-Me Me H Cl2-2-Py 

CF3 4-Me Mc H CH2CF3 CF3 4-Me Me I-I CH2-2-Py 

CF3 3-OMe Me F! CH2CF3 CF3 3-OMe Me H C}-12-2-Py 

CF3 4-OMe Me H CH2CF3 CF3 4-OMe Me }-j CFI2-2-Py 

CF3 3-OCF3 Me H CH2CF3 CF3 3-OCF3 Me H CH2-2-Fy 

CF3 4-OCF3 Me H CH2CF3 CF3 4-OCF3 Me H CH2-2-Py 

CF(CF3)2 H Me H CH2CF3 CF(CF3)2 
’ H Me H CH2-2--Py. 

CF(CF3)2 2-Cl Me H CH2CF3 CF(CF3)7 2-Cl Me H CH2-2-Fy 

CF(CF3)2’ 3-Cl Me H CH2CF3 CF(CF3)2 3-Cl Me H CH2-2-Fy 

CF(CF3)2 4-Cl Me H CH2CF3 CF(CF3)2 4-0. Me H CH2-2-Py 

CF(CF3)2 2-0, 4-Cl Mc H CH2CF3 ’C-P(CF3)2 2-Cl, 4-Cl Me H CH2-2-Fy 
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CF(CF3)2 3-Cl, 4-Cl Me H CH2CF3 CF(CF3)2 3-Cl, 4-Cl Me H CH2-2-Py 

CF(CF3)2 3-0, 5-Cl Me H CH2CF3 CF(CF3)2 3-CL, 5-Cl Me H CH2-2-Py 

CF(CF3)2 2-F Me H CH2CF3 CF(CF3)2 2-F Me H CH2-2-Py 

CF(CF3)2 3-F Me H CH2CF3 CF(CF3)2 3-F Me H CH2-2-Py 

CF(CF3)2 4-F Me H CH2CF3. CF(CF3)2 4-F Me H CH2-2-Py 

CF(CF3)2 2-F, 4-F Me H CH2CF3 CF(CF3)2 2-F, 4-F Me H. CH2-2-Py 

CF(CF3)2 3-F, 4-F Me H CH2CF3 CF(CF3)2 3-F, 4-F Me H Cl12Ł2-Py 

CF(CF3)2 3-F, 5-F. Me H CH2CF3 CF(CF3)2 .. 3-F, 5-P Me H CH2-2-Py 

CF(CF3)2 3-CF3 Me H CJ-12CF3 CF(CF3)2 3-CF3 Me H CFi2-2-Fy 

CF(CF3)2 4-CF3 Me H CH2CF3 CF(CF3)2 4-CF3 Me H CH2-2-Py 

CF(CF3)2 3-CF3, 5-CF3 Me H . CH2CF3 CF(CF3)2 3-CF3. 5-CF3 Me H CI-2-Py  

CF(CF3)2 3-Cl. 5-CF3 Me H CH2CF3 CI(CF3)2 3-0, 5-CF3 Me H CH2-2-Py 

CF(CF3)2 3-0, 4-CF3 Me H CH2CF3 CF(CF3)2 3-Cl, 4-CF3 Me H CH2-2-Py 

CF(CF3)2 3-Cl, 4-13r Me H CH2CF3 CF(CF3)2 3-0, 4-Br Me H CH2-2-Py 

CF(CF3)2 3-Br, 5 -Br Me H CH2CF3 CF(CF3)2 3-Br, 5-Br Me H 

’H 

CH2-2-Py 

CF(CF3)2 3-Br, 4-Br Me H CH2CF3 CF(CF3)2 3 -Br, 4-Br Me CH2-2-Py 

CF(CF3)2 3 -Br Me H CH2CF3 CF(CF3)2 3-Br Me H CH2-2-Py 

CF(CF3)2 4-Br Me H CH2CF3 CF(CF3)2 4-Br Me H CH2-2-Py 

CF(CF3)2 3-1 Me H CH2CF3 CF(CF3)2 3-I Me H CH2-2-Py 

CF(CF3)2 4-I Me H CH2CF3 CF(CF3)2 4-1 Me H CH2-2-P 

CF(CF3)2 3-CN Me H CH2CF3 CF(CF3)2 3-CN Me H CFI2-2-Py 

CF(CF3)2 4-CN Me H CH2CF3 CF(CF3)2 4-CN Me H CH2-2-Py 

CF(CF3)2 3-Me Me H CH2CF3 CF(CF3)2 3-Me Me H CH2-2-Py 

CF(CF3)2 4-Me Me H CH2CF3 CF(CF3)2 4-Me Me’ H CH2-2-Py 

CF(CF3)2 3-OMe Me H CH2CF3 CF(CF3)2 3-OMe Me I-I CH2-2-Py 

CF(CF3)2 4-OW Me H CH2CF3 CF(CF3)2 4-OMe Me H CH2-2-?y 

CF(CF3)2 3-OCF3 Me H CH2CF3 CF(CF3)2 3-OCF3 Me H CH2-2-Py 

CF(CF)2 4-OCF3 Me H CH2CF3 I CF(CF3)2 4-OCF3 Me II Cl2-2-Py 

(R 
2)",

3 

TbkA 

R" 0 

¶4 

wherein mis 1, 2, 3,4 or 5. 
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CF3 H H H CH2CF - H H H CH2-2-Fy 

CF3 2-0 H H ’CH2CF3 CF3 2-Cl,Ł  H H CH2-2--Py 

CF3 3-Cl H H CH2CF3 CF3 3-Cl N H CH2-2-Py 

CF3 4-Cl H H CH2CF3 CF3 4-Cl H H CH2-2-Py 

Ł CF3 2-Cl, 4-Cl H FL CH2CF3 CF3 2-Cl, 4-CL 1-1 H CH2-2-Py 

CF3 3-0, 4-Cl H FL CH2CF3 CF3 3-Cl, 4-Cl H H - 

Ł. 

CH2-2-Py, 

CF3 3-Cl, 5-Cl FL H CH2CF3 CF33-0, 5-Cl H H CH2-2-Py. 

CF3 2-F H H CH2CF3 CF3 2-F ’ H H CH2-2-Py 

CF3 3-F H H .CH2CF3 CF3 ’ 3-F H H ’ CH2-2-Py. 

CF3 4-F H H CH2CF3 CF3 4-F H H CH2-2-Py 

CF3 2-F, 4-F - H H C142CF3 CF3 2-F, -F H H CH2-2-Fy 

CF3 3-F, 4-F H FT CH2CF3 CF3 ’3-F, 4-F H ’ H’ CH2-2-Py 

CF3 , 3., 5-F H 1-f CH2CF3 CF3 , 3-F, 5-F H H CH2-2-Py 

CF3 3-CF3 H H C142CF3 ’ CF3 3-CF3 H 1-I CH2-2-Py 

Ł CF3 4-CF3 H H CH2CF3’ CF3 4-CF3 H H CH2-2-Fy 

CF3 3-CF3, 5-CF3 H H C142CF3 CF3 , 3-CE3, 5-CF3 H H- CH2-2-Py 

CF3 3-Cl, 5-CF3 H 1-i CH2CF3 CF3 , 3-0, 5-CF3 H H ’ CH2-2-y 

CF3 3-Cl, 4-CF3 H Fl Cfl2cF3 CF3’ 3-Cl, 4-CF3 H. H CH2-2-Py 

CF3 3-0. 4-Br 1-I H CH2CF3 3-CL 4-Br H. H CH2-2-Py 

CF3 3-Er. 5-Br H H CH2CF3 CF3 3-Br, 5-Br’ , I-I H CH2-2-Py 

CF3 3-Br, 4-Br H H CH2CF3 CF3 3-Br, 4-Br Ii- H C142-2-Py 

CF3 ’ 3-Er H H CH2CF3 CF3 Ł’ ’3-Er H H CFL2-2-Py 

CF3 4-Br H H CH2CF3 CF3 4-Br H 1-I CH2-2-Py 

CF3 3-1 H 14 CH2CF3 CF3 - 3-I H 1-I ’Cl2-.2-Py 

CF3 44 H H CH2CF3 CF3 4-I I-I H ’C}12-2-Py 

CF3 3-CN H H CH2CF3 CF3 3-CN H H ’ CH2-2-Py 

CF3 4-CN H H CH2CF3 CF3 4-CN H H CH2-2-Py 

CF3 3-Me H H C}12C13 CF3 3-Me H H CH2-2-Fy 

CF3 4-Me H H CH2CF3 CF3 4-Me H H CH2-2-Py 

CF3 3-OMe H H CH2CF3 CF3 3-OMe H H CH2-2-Fy 

CF3 4-OMe H H CH2CF3 CF3 4-OMe H H CH2-2-Py 

CF3 3-0CP3 H H CH2CF3 CF3 3-OCF3 H Ii CH2-2-Py 

CF3 4-CC?3 H H C142CF3 CF3 4-OC?3 H Ii CH2-2-Py 

CF(CF3)2 H H H CE12CF3 CF(CF3)2 H H H CH2-2-Py 

CF(CF3)2 2-Cl H H CH2CF3 CF(CF3)2 2-Cl H H C142-2-Py 

CF(CF3)2 3-0 N H CH2CF3 CF(CF3)2 3-Cl H H CH2-2-Py - CF(CF3)2 4-Cl H H CH2CF3 CF(CF3)2 4-Cl H H CH2-2-Py 
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Me 

’Ł Ł’’ : 

CF(CF3)2 2-Cl, 4-Cl H H CH2CF3 CF(CF3)2 2-Cl, 4-Cl H H CH2-2-Fy 

CF(CF3)2 3-Cl, 4-Cl H H CH23 CF(CF3)2 3-Cl, 4-Cl H H CH2-2-Py 

CF(CF3)2 3-Cl, 5-Cl H H CH2CV3 CF(CF3)2 3-0, 5-Cl H H CH-2Py. 

CF(CF3)2 2-F H H CH2CF3 CF(CF)2 2-F H H CH2-2-Py 

CF(CF3)2 3-F H H C112CF3 CF(CF3)2 3-F H H: CH2-2-Py 

CF(CF3)2 4-F H H C142cF3 CF(CF3)2 4-F H H CH2-2-Py 

CF(CF3)2 2-F, 4-F H H CH2CF3 CF(CF3)2 2-F, 4-F H H CH2-2-Py  

CF(CF3)2 3-F, 4-F H H CH2CF3 CF(CF3)2 3-F, 4-F H. H CH2-2-Py 

CF(CF3)2 3-F, 5-F H H CH2CF3 CF(CF3)2 3-F, 5-F H H CH2-2-Py 

CF(CF3)2 3-CF3 H H CH2CF3 CF(CF3)2 3-CF3 H H C142-2-Py 

CF(CF3)2 4-CF3 - H H CH2CF3 CF(CF3)2 4-CF3 H H CI3-2,-Py 

CF(CF3)2 3-CF3. 5-CF3 Fl H CH2CF3 CF(CF3)2 3-CF3, 5-CF3 H H CH2-2Py 

CF(CF3)2 3-Cl, 5-CF3 H H CH2CF3 CF(CF3)2 3-Cl. 5-CF3 H H C-2-Py FI 

CF(CF3)2 3-Cl, 4-CF3 H H CH2CF3 CF(CF3)2 - 3-Cl, 4-CF3 H H’ CH2-2-Py 

CF(CF3)2 3C1, 4-Br H H CH2CF3 CF(CF3)2 3-Cl, 4 -Br H N CH2-2-Py 

CF(CF3)2 3 -Br, 5-Br H H CH2CF3 CF(CF3)2 3 -Br, 5-Br H H CH2-2-Py 

CF(CF3)2 3-Br. 4-Br H H CH2CF3 CF(CF3)2 3-Br, 4-Br H H dl-2-Py  

CF(CF3)2 3-Br H H CH-)CF3 CF(CF3)2 3-Br H H CH2-2-Py 

CF(CF3)2 443r H H CH2CF3 CF(CF3)2 4-Br H H Cfl2-2-Py 

CF(CF3)2 3-i H H - CH2CF3 ’ CF(CF3)2 .3-I H’ II CH?-2-Py 

CF(CF3)2 4-I H H CH7CF3 CF(CF3)2 , 4-1 H H CH2-2-Py  

- CF(CF3)2 3-CN H H CH2CF3 CF(CF3)2 3-CN H H. CH2-2-Py 

CF(CF3)2 4-CN H H CH2CF3 CF(CF3)2 4-CN H H CW2-2-Py 

- 

3-Me I-i H CH2CF3 CF(CF3)2 3-Me H - H Cl2-2-Py 

CF(CF3)2 4-Me H H CH2CF3

 

CF  4-Me H ŁH CI-2-Py 

CF(CF3)2 3-OMe H H CH2CF3 CF(CF3)2 3-OMe H Fl CH2-2-Py 

CF(CF3)2 4-OMe H H CH2CF3 CF(CF3)2 4-OMe H H CH2-.2-Py 

CF(CF3)2 3-OCF3 H H C142CF3 CF(CF3)2 3-OCF3 H H CF-12-2-Fy 

CF(CF3)2 4-OCF3 H Ii CH2CF3 CF(CF3)2 4-OCF3 H H CH2-2-Py 

CF3 H Me H CH2CF3 CF3 H Me H CH2-2--Py 

CF3 2-Cl Me H CH2CF3 CF3 2-Cl Me H CH2-2-Py 

CF3 3-Cl Me H CH2CF3 CF3 3-Cl Me H CF12-2-Py 

CF3 4-Cl Me H CH2CF3 CF3 4-Cl Me H’ CH2-2-Fy 

CF3 2-Cl, 4-Cl Me H CH2CF3 CF3 2-Cl, 4-Cl Me H 22Y 

CF3 3-Cl, 4-Cl Me H CH2CF3 CF3 3-Cl, 4-0 Me H CH2-2-Py 

CF3 3-Cl, 5-Cl Me H CH2CF3 CF3 3-Cl, 5-Cl Mc H CH2-2-Py 

CF3 2-F Me H CH2CF3 CF3 2-F Me H C142-2-Py 
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CF3 3-F Me I-i.. CH2CF3. CF3 3-F Me H CH2.2-Py 

CF3 4-F Me H. CH2CF3 CF3 4-F Me H CH2-2-Py 

CF3 2-F, 4-F Me U CU2CF3 CF3 2-F, 4-F Me H C142-2-Py 

CF3 3-F, 4-F Me H CH2CF3 CF3 3-F, 4-F Me H C142-2--Py 

CF3 3-F, 5-F Me H CH2CF3 CF3 3-F, 5-F Me H C142.2-Py 

CF3 3-CF3 Me H CH2CF3 CF3 3-CF3 Me H .CH2-2-Py 

CF3 4-CF3 Me H CH2CF3 CF3 4-CF3 Me H C1422-Py 

Ł CF3 3-CF3. 5-CF3 Me H CH2CF3 CF3 3-CF3, 5-CF3 Me H .CH2-2-Py. 

CF3 3-CL 5-CF3 Me H CH2CF3 CF3 3-Cl, 5-CF3 Me H CH-2-Py 

CF3 3-CL 4-CF3 Me H CH2CF3 CF3 3-Cl, 4-CF3 Me ft CH2-2-Py 

CF3 3-0,4-Br Me H CH2CF3- CF3 3-0,4-Br Me. H C142-2-Py 

’CH2-2-Py 
CF3 3 -Br, 5-Br Me H CH2CF3 CF3 3-Br, 5-Br Me H 

CF3 3 -Br, 4-Br Me H CH2CF3 CF3 3-Br, 4-Br Me H C142-2-Py 

CF3 3-Br Me H CH2CF3 CF3 3-Br Me H CH2-2-Py 

CF3 4-Br Me H CH2CF3 CF3 .4-Br. Me H. CH2-2-Py 

CF3 3-I Me H CH2CF3 CF3 3-I Me H CH2-2-Py 

CF3 4-I Me H CH2CF3 CF3 4-1 Me H C142-2-Py 

CF3 3-CN Me H CH2CF3 CF3 3-CN Me H CH2-2-Py 

CF3 4-CN Me H CH2CF3 CF3 4-CN . Mc H . CH2-2-Py 

CF3 3-Me Me H CH2CF3 CF3 3-Me Me H Cl2-2--Py 

CF3 4-Me Me H CH2CF3 CF3 4-Me Me 
Ł 

H CLI2-2-?y 

CF3 3-OMe Me H CH2F3 CF3 3-OMe Me H CH2-2-Py. 

CF3 4-OMe Me H CH2CF3 CF3 . 4-OMe Me H CH2-2-Fy 

CF3 3-OCF3 Me H CH2CF3 CF3 3-OCF3 Me H CH2-2--Py 

CF3 4-OCF3 Mc H CH2CF3 CF3 4-OCF3 Me H Cl2-2-Py 

CF(CF3)2 H Me H CH2CF3 CF(CF3)2 H Me H CH2-2-Py 

CF(CF3)2 2-Cl Me H CH2CF3 CF(CF3)2 2-0 Me H CH2-2-Py 

CF(CF3)2 3-Cl Me H CH2CF3 CF(CF3)2 3-Cl Me H C}-12-2-Py 

CF(CF3)2 4-Cl Me H CH2CF3 CF(CF3)2 4-Cl Me H CH2-2-Py 

CF(CF3)2 2-Cl, 4-Cl Me H CH2CF3 CF(CF3)2 2-CL, 4-Cl Me H CH2-2-Py 

CF(CF3)2 3-0, 4-Cl Me H CH2CF3 CF(CF3)2 3-Cl, 4-Cl Me H CH2-2-Py 

CF(CF3)2 3-Cl, 5-Cl Me H CH2CF3 CF(CF3)2 3-Cl, 5-Q Me H CH2-2-Py 

CF(CF3)2 2-F Me H CH2CF3 CF(CF3)2 2-F Me H CH2-2-Py 

CF(CF3)2 3-F Me H CH2CF3 CF(CF3)2 3-F Me H CH2-2-Py 

CF(CF3)2 4-F Me H CH2CF3 CF(CF3)2 4-F Me H C142-2-Fy 

CF(CF3)2 2-F, 4-F Me H CH2CF3 CF(CF3)2 2-F, 4-F Me H CH2-2-Py 

CF(CF3)2 3-F, 4-F Mc H CH2CF3 CF(CF3)2 3-F, 4-F Me H CH2-2-Py 
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CF(CF3)2 3-F, 5-F Me H CH2CF3 CF(CF3)2 3-F, 5-F Me H 

CF(CF3)2 3-CF3 Me H C142F3 CF(CF3)2 3-CF3 Mc H 

CF(CF3)2 4-CF3 Me H CH2CF3 CF(CF3)2 4-CF3 Mc H 

CF(CF3)2 3-CF3. 5-CF3 Me H CH2CF3 CF(CF3)2 3-CF3, 5-CF3 Me H 

CF(CF3)2 3-Cl, 5-CF3 Me H CH2CF3 CF(CF3)2 3-Cl. 5-CF3 Me H 

CF(CF3)2 3-Cl, 4-CF3 Me H CH2CF3 CF(CF3)2 3-Cl, 4-CF3 Me H 

CF(CF3)2 3-Cl, 4-Br Me H CH2CF3 CF(CF3)2 3-Cl, 4-Br Me H 

Ł 

CF(CF3)2 3-Br, 5-Br Me H CH2CF3 CF(CF3)2 3-Br, 5-Br Me H 

Ł CF(CF3)2 3-Br, 4-Br Mc H CH2CF3 CF(CF3)2 3-Br, 4-Br Mc H 

CF(CF3)2 3-3r Me H CH2CF3 CF(CF3)2 3 -Br Me H 

CF(CF3)2 4 -Br. Me H CH2CF3 CF(CF3)2 4-Br Me H 

CF(CF3)2 3-1 Mc H CH2CF3 CF(CF3)2 3:1 Me H 

CF(CF3)2 4-1 Me H CH2CF3 CF(CF3)2 4-1 . Me H 

CF(CF3)2 3-CN Me H CH2CF3 . CF(CF3) 3-CN Me H 

CF(CF3)2 4-CN Me H CH2CF3 CF(CF3)2 4-CN . Me H 

CF(CF3)2 3-Me Me H CH2CF3 CF(CF3)2 3-Me Me H 

CF(CF3)2 4-Me Me H CH2CF3 CF(CF3)2 Me H 

CF(CF3)2 3-OMe Me H CH2CF3 CF(GF3)2. 3-OMe Me H 

CF(CF3)2 4-OMe Me H CH2CF3 CF(CF3)2 4-OMe Me H 

cF(CF3)2 3OCF3 me H CH2CF3 CF(CF3)2 3-OCF3 Me H 

CF(CF3)2 4-OCF3 Mc H CH2CF3 CF(CF3)2 4-0CF3 Me fl 

Table 5 

(R2) 
3 

CF3 H 1-i H 

CF3 2-Cl H H 

CF3 3-Cl H H 

CF3 4-0 H H 

CF3 2-Cl, 4-Cl i-i H 

CF3 3-Cl, 4-Cl H H 

CF3 3-Cl, 5-Cl H H 

R4 

’R5 

wherein in is 12,3,4or5. 

CH2CF3 CF3 H 

CH2CF3 CF3 2-Cl 

CH2CF3. CF3 3-Cl 

CH2CF3 CF3 4-Cl 

CH2CF3 CF3 2-Cl, 4-Cl 

CH2CF3 CF3 3 -CL 4-Cl 

CH2CF3 CF3 3-Cl, 5-Cl 

R3 R4 

H H 

H H 

I-i H 

H H 

H H 

H 1-1 

II H 

R5 

CH2-2-Py 

CH2-2-Py 

CH2.2-Py 

CH2-2-Py 

C112-2-Py. 

C142,-2-Py 

CH2-2-Py 

CH2-2-Py, 

CH2-2-Py 

C142-2-Py 

cH2-2-Py 

CH2-2-P9 

.CH2-2-Py 

C14,2-2-Py 

CH2-2-Py 

Cl2-2-Py 

CH22-Py 

CH2-2-Py. 

C14’2-2--Py 

CH2-2-Py 

CH,,)-2-iPy 

R5 

CH2-2-Py 

C12-2-Py 

CH22-Py 

C142-2-Py 

CH2-2-Py 

C1-{2-2-Py 

CH2-2-Py 
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CF3 2-F H H CH2CF3 CF3 

CF3 3-F H H CH2CF3 CF3 

CF3 4-F, H H C142CF3 CF3 

CF3 2-F, 4-F H H CH2CF3 CF3 

CF3 3-F, 4-F U H CH2CF3 . CF3 

CF3 3-F, 5-F H B CH2CF3 CF3 

CF3 3-CF3 H H CH2CF3 CF3 

CF3 4-CF3 H H C142CF3 CF3. 

CF3 3-CF3, 5-CF3 H N CH2CF3 CF3 

CF3 3-0L 5-CF3 H H - CH2CF3 CF3 

CF3 3-CL, 4-CF3 H H CH2CF3 - CF3. 

CF3 3-CL 4-Br H H CH2CF3 CF3 

CF3 3-Br, 5-Br H H CH2CF3 CF3 

CF3 3-Br, 4-13r H H CH2CF3 CF3 

CF3 3-Br H H CH2CF3 CF3 

CF3 4-Br H H CH2CF3 . CF3 

CF3 3-I H HŁ CH2CF3 CF3 

CF3 4-I H H CH2CF3 . CF3 

CF3 3-CN H H CH2CF3 CF3. 

CF3 4-CN Fl H CH2CF3 CF3.. 

CF3 3-Me H I-I CH2CF3. CF3 

CF3 4-Me . B H C142CF3 CF3 

CF3 3-OMe H H CH2CF3 CF3 

CF3 4-OMe H H ’CH2CF3 
CF3 

CF3 3-OCF3 Fl H CH2CF3 CF3 

CF3 4-OCF3 H H CH2CF3 CF3 

CF(CF3)2 H H H C142CF3 CF(CF3)2 

CF(CF3)2 2-0 H 1-f CH2CF3 CF(CF3)2-
F(CF3)2CF(CF3)2

 CF(CF3)2) 3-Cl H Ii CH2CF3 CF(CF3)2 

CF(CF3)2 4-Cl H H CH2CF3 CF(CF3)2 

CF(CF3)2 2-Cl. 4-Cl H H CFII2CF3 CF(CF3)2 

CF(CF3)2 3-0. 4-0 H H CH2CF3 CF(CF3)2 

CF(CF3)2 3-Cl, 5-Cl H H- CH2CF3 CF(CF3)2 

CF(CF3)2 2-F H H CH2CF3 CF(CF3)2 

CF(CF3)2 3-F H H CH2CF3 CF(CF3)2 

CF(CF3)2 4-F H H CH2CF3 CF(CF3)2 

CF(CF3)2 2-F, 4-F H H C142CF3 CF(CF3)2 

PCl/U S2006/049459 

43 R4 
.-::. . 

2-F H 
. 

H CH2-2-Py. .1 

3-F H- El - - C}I2-2-P/ - 

4-F H H " CH2-2-Py 

2-F, 4-F H - HI C1I2-2-Py - 

3-F, 4-F. H ŁH CH2-2-Py 

3-F, 5-F H -. H.’.’: CH2-2-Py 

3-CF3 H H. CH2-2-P) 

4-CF3 - H H - -. CH2-2-Py  

- 3-CF3 5-CF3 - H H CH2-2-Py - - 

3-0. 5-CF3 H H - CH2-2-l’y 

3-Cl, 4-CF3 - -H H - 042-2-Py 

- 3-0, 4-Br - H H CH2-2-Py 

3-Br, 5-Br H . H C142-2.-Py 

3-Br, 4-Br H H - CH2-2-Py - - 

3 -Br H H - CH2-2-P -. 

4-Br. H El: 04i-24,y 

3-I H H CH2-2-Py - 

Ł -- 4-I H H . CH2-2--Py - 

3-CN - H - HŁ. - CH2-2-Py - - 

4-CN H H - CH2-2-Py - 

3-Me H - H. CH2-2-?y 

4-Me - H H CH2-2-?y  

3-0 Me H H 2-2Y. - - 

.4-OMe H H CH2-2-Py - 

3-OCF3 H - H C142-2-Py 

4-OCF3 H H CH2-2-Py - - 

H H H CH2-2-Py 

2-Cl H H CH2-2-Py 

3-Cl HI H CH7-2-Py 

4-Cl H II CI-J2-2-Py 

2-Cl, 4-Cl H H CH7-2-Py 

3-Cl, 4-Cl H H CH2-2-Py 

3-0, 5-0 H H CH2.27Py 

- 2-F - H H CH2-2-Py 3-F H H 4-F H H C}12-2-Py, 2-F, 4-F H H CH2-2-Py : - 
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B! LR1 B! 
CF(CF3)2 3-F, 4-F H H CH2CF3 CF(CF3)2 

CF(CF3)2 3-F, 5-F H H CH2CF3 CF(CF3)2 

CF(CF3)2 3-CF3 H H CH2CF3 CF(CF3)2 

CF(CF3)2 4-CF3 H H CH2CF3 CF(CF3)2 

CF(CF3)2 3-CF, 5-CF3 H H C142CF3 CF(CF3)2 

CF(CF3)2 3-0, 5-CF3 H H CH2CF3 CF(CF3)2 

CF(CF3)2 3-Cl, 4-CF3 H H CH2CF3 CF(CF3)2 

CF(CF3)2 3-Cl, 4-Br H H CH2CF3 CF(CF3)2 

CF(CF3)2 3-Br, 5-Br H H CH2CF3 CF(CF3)2 

CF(CF3)2 3-Br, 4-Er H H CH2CF3 CF(CF3)2 

CF(CF3)2 3-Br H H CH2CF3 CF(CF3)2 

CF(CF3)2 4-Br H H CH2CF3 CF(CF3)2 

CF(CF3)2 3-I H H CH2CF3 CF(CF3)2 

CF(CF3)2 4-1 H H CH2CF3 CF(CF3)2 

CF(CF3)2 3-CN H H CH2CF3 CF(CF3)2 

CF(CF3)2 4-CN H H CH2CF3 CF(CF3)2 

CF(CF3)2 3-Me H H CH2CF3 CF(CF3)2 

CF(CF3)2 4-Me H H CH2CF3 CF(CF3)2 

CF(CF3)2 3-OMe H H CH2CF3 CF(CF3)2 

CF(CF3)2 4-OMe H H CH2CF3 CF(CF3)2 

CF(CF3)2 3-OCF3 H H CH2CF3 CF(CF3)2 

CF(CF3)2 4.-OCF3 13 H CH2CF3 CF(CF3)2 

CF3 H Me H CH2CF3 CF3 

CF3 2-Cl Me H C142CF3 CF3 

CF3 3-Cl Me H CH2CF3 CF3 

CF3 4-Cl Me H CH2CF3 CF3 

CF3 2-0, 4-Cl Me H CH2CF3 CF3 

CF3 3-Cl, 4-0 Me H CH’-)CF3 CF3 

CF3 3-Cl, 5-Cl Me H CH2CF3 CF3 

CF3 Me H CH2CF3 CF3 

CF3 3-F Me H CH2CF3 CF3 

CF3 4-F Me H CH2CF3 CF3 

CF3 2-F, 4-F Me H CH2CF3 CF3 

CF3 3-F, 4-F Me H CH2CF3 CF3 

CF3 3-F. 5-F Me U CH2CF3 CF3 

CF3 3-CF3 Me I-I CH2CF3 CF3 

CF3 4-CF3 Mc H C142CF3 CF3 

PCT/1JS2006/049459 

3-F, 4-F H H CH2-2-Py 

3-F, 5-F H I-! CH2-2-Fy 

3-CF3 1-I H C1-12-2-Py 

4-CF3 H H C14?-2-Py 

3-CF3. 5-CF3 H H 2*Y. 

3-Cl, 5-CF3 H H CH2-2-Py 

3-0, 4-CF3 H 1-1 CH2-2-Py 

3-CL 4-Br H H CH,-2-Py 

3-Br. 5-Er H H Cl2-2-Py 

3-Br, 4-Br. H i-i CH2-2-Py 

3-Br - H H CH?-2-Py 

Ł 4-Br H H CH22Py 

3-I H H C142-2-Py 

4-1 H H CH2-2-Fy 

3-CN H H CHI-2-PyŁ 

4-CN’ H H CH2-2-Py 

3-Me H H CH-2-Py 

4-Me, H H CH2-2-Py 

3-OMe- H . H CH2-2-Py 

4-OMe H H CH2-2-Py 

3-OCF3 H H CH2-2-Py 

4-OCF3 H H CH2-2--Py 

H Me II CH2-2-Py 

2-Cl Me H CU7-2-Py 

3-0 Me H CH2-2-Py 

4-0 Mc H CH2-2-Py 

2-Cl, 4-Cl Me H CH2-2-Py 

3-Cl, 4-Cl Me H CH2-2-?y 

3-Cl, 5-0 Me H CH2-2-Py 

2-F Me H Cl2-2-Py 

3-F Me H CH2-2-Py 

4-F Me II CH2-2-Py 

2-F, 4-F Me H Ł C142-2-Py 

3-F, 4-F Me H CH2-2-Py 

3-F, 5-F Me H C142-2-Py 

3-CF3 Me H Cl2-2-Py 

4-CF3 Me H CH2-2-Fy 
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CF3 3 CF3 5-CF3 Me H CH2CF3 CF3 .3 -CF3, 5-CF3 Me H CH2-2 Py 

CF3 3-C), 5-CF3 Me H CH2CF3 CF3’3-Cl, 5-CF3 Me H CH -2-P 

CF3 3-Cl. 4-CF31 Me H CH2CF3 CF3 3-Cl; 4-CF3 Me H H-2-Py 

CF3 3-Cl, 4-Br Me H CH2CF3 CF3 3-Cl, 4-Br Me H C142-2-Py 

CF3 3-Br, 5 -Br Me H CH2CF3 CF3 3 -Br, 5 -Br Me H cft22py: 

CF3 3 -Br, 4-Br Me H CH2CF3 CF3 3-Br, 4-Br Me H CH2-2-?y 

CF3 3-13r Me H CH2CF3 CF3. 3-Br. Me H CH2-2-Py 

CF3 4-Br Me  H CH2CF3 CF3 4-Br Me H CH2-2-Py 

Ł CF3 3-I Me H CH2CF3 
1. 

CF3 3-I Me . CU2-2-Py 

CF3 4-I Me H CH2CF3 CF3 4-I Me ft CH22-Py 

CF3 3-CN Me H CH2CF3 çF3  . 3-CN. Me ft CH2-2-Py, 

CF3 4-CN Me H CH2CF3 CF3 4-CN Me H. CH2-2-Py 

CF3 3-Me Me H CH2CF3 CF3. 3-Me Me H CH2-2-Py 

Ł CF3 4-Me Me H CII2CF3 CF3 4-Me Me H. C112-2-Py 

CF3 3-OMe Me H CH2CF3 CF3 3-OMt Me H- CH2-2-Py 

CF3 4-OMe Me H CH2CF3 CF3 4-OMe Me H . CH?-2-Py 

CF3 3-OCF3 Me H CH2CF3 CF3 3-OCF3 Me H CH2-2-Py 

CF3 4-.00F3 Me H CH2CF3 CF3 4-OCF3 Me H CH2-2-Py 
: 

CF(CF3)2 H Me H CH2CF3 CF(CF3)2 H Me H CH2-2-Py-. 

CF(CF3)2 2-Cl Me H CH2CF3 CF(CF3)2 2-Cl Me H CH272-Fy 

Ł CF(CF3)2 3-Cl Me H CH2CF3 CF(CF3)2 3-Cl Me J4 C142-2-Py 

CF(CF3)2 4-Cl Me H CH2CF3 CF(CF3)2 4-Cl Me H CH2-2-Py 

CF(CF3)2 2-Cl, 4-Cl. Me H CH2CF3 CF(CF3)2 2-Cl, 4-Cl Me H . CH2-2-Py 

CF(F3)2 3-0, 4-0 Me H CH2CF3 CF(CF3)2 3-Cl, 4-Cl Me. H. . CH-2-Py-. 

CF(CF3)2 3-C, 5-0 Me H C142CF3 CF(CF3)2 3-Cl, 5-Cl Me H CI-2-2-Py 

CF(CF3)2, 2-F Me H CH2CF3 CF(CF3)2 2-F Mc H CH2-2-Py 

CF(CF3)2 3-F Me H CH2CF3 CF(CF3)2 3-F Me H CH2-2-Fy 

CF(CF3)2 4-F Me H c142CF3 CF(CF3)2 4-F Me H CH2-2--Py, 

CF(CF3)2 2-F. 4-F Me H CH2CF3 CF(CF3)2 2-F, 4-F Me H CH2-2-?y 

CF(CF3)2 3-F, 4-F Me H CH2CF3 CF(CF3)2 3-F, 4-F Me H CH2-2-Py 

CF(CF3)2 3-F, 5-F Me H CH2CF3 Ł CF(CF3)23-F, 5-F Me H CH2-2-Py 

CF(CF3)2 3-CF3 Me H CH2CF3 CF(CF3)2 3-CF3 Me H CH2-2-Py 

CF(CF3)2 4-CF3 Me H CH2CF3 CF(CF3)2 4-CF3 Me H CH2-2-Py 

CF(CF3)2 3-CF3. 5-CF3 Me H CH2CF3 CF(CF3)2 3-CF3, 5-CF3 Me H CH2-2-Py 

CF(CF3)2 3-Cl, 5-CF3 Me H CH2CF3 CF(CF3)2 3-Cl, 5-CF3 Me H CH2-2-Py 

CF(CF3)2 3-Cl, 4-CF3 Me H Ł CF(CF3)2 3-Cl, 4-CF3 Me H CH224’y 

CF(CF3)2 3-Cl, 4 -Br Me H CH2CF3 Ł CF(CF3)2 3-Cl, 4-Br Me H C142-2-Py 
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m 
CF(CF3)2 3-Br, 5 -Br Me H CH2CF3 CF(CF)2 3-Br, 5-l3 Me H CH2-2-Py. 

CF(CF3)2 3-Br, 4-Br Me .H CH2CF3 CF(CF3)2 3 -BT, 4-Br Me HŁ’ CH2-2y  

CF(CF3)2 3-Br Me H CH2CF3 CF(CF3)2 3-Br Me H 

’H 

CH2-2-Py 

CF(CF3)2 4-Br Me H CH2CF3 CF(CF3)2 4-Br Me CH2-2--Py 

CF(CF3)2 3-1 Me H CH2CF3 CF(CF3)2 3-1 Me H CH2-2-Py 

CF(CF3)2 4-1 Me H CH2CF3 CF(CF3)2 4-I Me H CH2-2-?Y 

CF(CF3)2 3-CN Me H CH2CF3 CF(CF3)2 3-CN Me .H CH2-2-Py 

CF(CF3)2 4-CN Me H CH2CF3 CF(CF3)2 4-CN Me H 

-. 

C1-12-2-Py 

CF(CF3)2 3-Me Me H CH2CF3 CF(CF3)2 3 -Me Me H Cl-12-2-Py 

CF(CF3)2 4-Me Me H CH2CF3 CF(CF3)2 
- 

4-Me Me H - C112-2-Py - 

CF(CF3)2 3-OMc Me H CH2CF3 CF(CF3)2 3-OMe Me H C112-2-Py 

CF(CF3)2 4-OMe Me H CH2CF3 CF(CF3)2 4-OMe -. Me H - Cl2-2-Py 

CF(CF3)2 3-OCF3 Me H - CH2CF3 CF(CF3)2 3-OCF3 Me H CH2-2-Py 

- 

Ł CF(CF3)2 4-OCF3 Me FL CH2CF3 CF(CF3)2 4-OCF3 Me H CH2-2-Py 

(R2) 
3 

L1U R?3 R4 

CF3 H H H 

CF3 2-Cl H 11 

CF3 3-0 H H 

CF3 4-C) H H 

CF3 2-Cl, 4-Cl H H 

CF3 3-0, 4-Cl H H 

CF3 3-Cl, 5-Cl H H 

CF3 2-F H H 

CF3 3-F H H 

CF3 4-F H H 

CF3 2-F, 4-F H H 

CF3 3-F, 4-F H H 

CF3 3-F, 5-F H H 

CF3 3-CF3 H 14 

R5 

wherein mis 1,2,3,4 or 5. 

CH2CF3 CF3 H 

C142CF3 CF3 2-Cl 

CH2CF3 CF3 3-Cl 

CH2CF3 CF3 4-C) 

CH2CF3 CF3 2-0, 4-Cl 

CH2CF3 CF3 3-Cl, 4-Cl 

CH2CF3 CF3 3 -CL 5-0 

CH2CF3 CF3 2-F 

CH2CF3 CF3 3-F 

CH2CF3 CF3 - 4-P 

CH2CF3 CF3 2-F. 4-F 

CH2CF3 CF3 3-p, 4-F 

CH2CF3 CF3 .3-F, 5-F 

C112CF3 - CF3 - 3-CF3 

HH 

H H 

H H 

H H 

H H 

H H 

H H 

HH 

H H 

H H 

U H 

H H 

H H, 

CH2-2-Py 

CI12-2Py 

CH2-2-Py 

CH2-2-Fy 

CH2-2-Py 

CH2-2-Py 

Cl2-*2-Py 

CH2-2-Py, 

Cl2-2-Py 

C112-2--Py 

C112-2-Py 

C142-2-Py 

CH2-2-Py 

CH2-2-Py 
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Ł. - 
R5 
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CF(CF3)2 3-Cl, 4-Br H H CH2CF3 CF(CF3)7 .3-Cl, 4-Br H H CH-2-Py 

CF(CF3)2 3-Br, 5-Br H H CH2CF3 CF(CF3)2 3-Br, 5-Br ii H CH2-2-Py 

Ł CF(CF3)2 3-Br, 4-Br H N CH2CF3 CF(CF3)2 3 -Br, 4-Br H H CH2-2-Py 

CF(CF3)2 3-Br H H CH2CF3 . CF(CF3)2 3 -Dr H H Cl2-2-Py 

CF(CF3)2 4-Br H H CH2CF3 , . CF(CF3)2 4-Br H H CH2-2-Py 

CF(CF3)2 . 311 H H . CH2CF3 CF(CF3)2 3-11 11-1 H CH2-2-Py 

CF(CF3)2 4-1 13 . H CH2CF3 CF(CF3)2 , 4-I H H CH2-2-Fy 

CF(CF3)2 3-CN H . H CH2CF3 CF(CF3)2 ’3-CN H H cH2-2-Py 

CF(CF3)2 4-CN. Ii H CH2CF3,CF(CF3)2 4-CN H H CH2-Py 

CF(CF3)2 3-Me H H CH2CF3 CF(CF3)2 3-Me H H CH2-2-Py 

CF(CF3)2 
: 

4-Me H H CH2CF3 CF(CF3)2 , 4-Me H Fl CN2-2--Fy 

CF(CF3)2 3-OMe H H CH2CF3 CF(CF3)2 3-OMe H H. CH2-2-Py 

4-OMe H H CH2CF3 CF(CF3)2 4-OMe H. H Cl2-2--Py 

CF(CF3)2 3-OCF3 H H CH2CF3 CF(CF3)2 3-OCF3 HŁ H C1-12-2-Py 

CF(CF3)2 4-OCF3 Ii H CII2CF3 ., CF(CF3)2 4-OCF3 H H Cl2-2-Py 

CF3 . H Me H C132 CF3 CF3 H Me H C1712-2-Py 

CF3 2-Cl Me H CH2CF3 CF3 2-Cl Me’. H CH2-2-Py 

CF3 3-Cl Me H CH2CF3 . CF3 3-Cl Me H C132-2-Py 

CF3 4-Cl Me H CH2CF3 , ., CF3 . 4-Cl Me, H.: CH2-2-Py 

CF3 2-Cl, 4-Cl Me H CH2CF3 ’ CF3 . , 2-Cl, 4-Cl Me 1-1 C}12-2-Py 

CF3 3-Cl, 4-Cl Me U C142CF3 CF3 ’ 3-Cl, 4-Cl Me H . C1-12-2-Py 

CF3 3-Cl, 5-Cl Me H CH2CF3 CF3. 3-0, 5-Cl Mc H CH2-2-Py 

CF3 2-F Me H C112CF3 CF3 2-F Me H . CH2-2-Py 

CF3 ’ 3-F Me H CH2CF3 CF3 ’ 3-F Me H ,. CI12-2-Py. 

CF3 4-F Me H CH2CF3 CF3 4-F ’ Me H , . C142-2-Fy 

CF3 2-F, 4-F Me H CH2CF3 CF3 2-F, 4-F Me’ H C}32-2-Py 

CF3 3-F, 4-F Me H C142CF3 CF3 3-F, 4-F Me H CH2-2-Py 

CF3 3-F, 5-F Me H CH2CF3 CF3 3-F, 5-F Me H CH2-2-Py 

CF3 3-CF3 Me H CH2CF3 CF3 3-CF3 Me H CH2-2-Py 

CF3 4-CF3 Me H CH2CF3 CF3 4-CF3 Me H CH2-2-Py 

CF3 3-CF3,5-CF3 Me H CH2CF3 CF3 3-CF3, 5-CF3 Me H CH2-2-Py 

CF3 3-Cl, 5-CF3 Me H CH2CF3 CF3 3-Cl, 5-CF3 Mc H CH2-2-Py. 

CF3 3-Cl, 4-CF3 Me H CH2CF3 CF3 3-Cl, 4-CF3 Me H CH2-2-Py 

CF3 3-Cl, 4-Br Mc H , CH2CF3 CF3 3-Cl, 4-Br Mc H C142-2-Py 

C?3 3-Br, 5-Br Me H CH2CF3 ’CF3 3-Br, 5-Br Me H . CH2-2-Fy 

CF3 3-Br, 4-Br Me H CH2CF3 .’ CF3 3-Br, 4-Br Me H C}12-24Py 

CF3 3-Br Me H C142CF3. . , CF3 3-Br Me 14 
, CH2-2-Py 
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CF3 4-13r Me H CH2CF3 CF3 -’ 4-Br’ Me H." CH2-Py 

CF3 34 Me H CH2CF3 CF3 3-I Me H C14-2-Py 

CF3 4-1 Me H CH2CF3 CF3 4-I . Me H CH2 -2-Py, 

CF3 3N Me H CH2CF3 CF3 3-CN . Me H Ł. .c2-2Y,. 

’C-2Py 
CF3 4-CN Me H CH2CF3 Cr-3 4-CN Me } ,. 

CF3 3-Me Me H CH2CF3 CF3 3-Me , Me H CH22-Py 

CF3 4-Me . Me H CH2CF3 CF3 4-Me Me H CH2-2-Py 

CF3 3-OMe Me H CH2CF3 CF3 3-OMe Me H CH2-2-Py  

’CF3 4-OMe Me H CH2CF3 CF3 4-0Me Me H C2-Py H2- 

CF3 3-OCF3. Me H CH2CF3 CF3 3-0CF3 Me H
 

Cl2-2-Fy. 

CF3. . 4-OCF3 Me H CH2CF3 CF3 . 4-0cF3 Me H, CH2-2-PY 

CF(CF3)2 H Me H CH2CF3 CF(CF3)2 H . Me H. C142-2-Fy 

CF(CF3)2 2-Cl Me H CH2CF3 CF(CF3)2 2-Cl Me H Cl2-2-Py 

CF(CF3)2 3-Cl, - Me H CH2CF3 CH CF(CF3)2 3-Cl Me H’ ’CH2-2Py -’ 

CF(CF3)2 4-Cl Me H CH2CF3 F(F3)2 4-0Me H .CH2-2-Py’’ 

CF(CF3)2 2-Cl, 4-Cl Me H CH2CF3 CF(73)2 ’)-Cl, 4-Cl Me. H C112-2--Py 

CF(CF3)2 3-Cl, 4-Cl Me H CH2CF3 CF(CF3)2 3-Cl,4-Cl Me H CI{2-2-Py 

CF(CF3)2 3-0, 5-Cl Me H CH2CF3 CF(CF3)2 3-Cl, 5-Cl Me H . CH2-2-Py 

CF(CF3)2 2-F . Me H CI12CF3 CF(CF3)2 . 2-F Me FL C112-2-Py 

CF(CF3)2 3-F Me H CH2CF3 CF(CF3)2 3-F -’ ’ Me H CH2-2-y’ 

CF(CF3)2 4-F 

, 

Me H CH2CF3 CF(CF3)2 4-F Me H , . 

CF(CF3)2 2-F, 4-F Me H CH2CF3 CF(CF3)2 2-F, 4-F , Me H C142-2-Fy. 

CF(CF3)2 3.-F, 4-F Me H CH2CF3 CF(CF3)2 3-F, .4-F Me H 
: 

CH2-2-Py -. 

CF(CF3)2 3-F, 5-F Me H C142CF3 CF(CF3)2 3-F, 5-F Me H,’ C}12-2-Fy 

CF(CF3)2 3-CF3 Me H CH2CF3. CF(CF3)2 3-CF3 Me H CH22-Py 

CF(CF3)2 4-CF3 Me H CH2CF3 CF(CF3)2 4-CF3 Me H CH2-2-Py 

CF(CF3)2 3-CF3, 5-CF3 Me H CH2CF3 CF(CF3)2 3-CF3. 5-CF3 Me H CH2-2-Py 

CF(CF3)2 3-Cl, 5-CF3 Me H C142CF3 CF(CF3)2 3-Cl, 5-CF3 Me H CH2-2-Py 

CF(CF3)2 3-Cl, 4-CF3 Me H C112CF3 CF(CF3)2 3-Cl, 4-CF3 Me H CH2-2-Py 

CF(CF3)2 3-Cl, 4-Br Me H CH2CF3 CF(CF3)2 3-Cl, 4-Br Me H CH2-2-Py 

CF(CF3)2 3-Br, 5-Br Me H CH2CF3 CF(CF3)2 3-Br, 5-Br Me H CH2-2-Py 

CF(CF3)2 3 -Br, 4-Br Me H CH2CF3 CF(CF3)2 3-Br, 4-Br Me H CH2-2-Py 

’CH2-2-Py 
CF(CF3)2 3-Br Me H CH2CF3 CF(CF3)2 3 -Br Me H 

CF(CF3)2 4-Br Me H CH2CF3 CF(CF3)2 4-Br Me H. CH2-2-Py 

CF(CF3)2 3-I Me H CH2CF3 . CF(CF3)2 3-I . Me N CH2-2-Py 

CF(CF3)2 4-I Me H CH2CF3 CF(CF3)2 4-I Me I-I  CH2-2-Py 

cF(CF3)2 3-CN Me ’H CH2CF3 CF(CF3)2 3-CN Me H - CH2-2-Py 
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CF3 3-Br H H CH2CF3 . CF3 . 3-Br H Ł, H C142-2-?y Ł, 

CF 4-Br H H ’. CH2CF3 CF3 4-Br H H . CH2-2-Py 

CF3 3-1 H FL CH2CF3 CF3. 3-1 H H C1-12-2-Py 

CF3 41 H. FT CH2CF3 C?3 . 4-I H H C112-2-Fy 

CF  3-CN N H. CH2CF3 CF3 ’ ’Ł 3-CN H H. CH2-2-Py 

CF3 4-CN H H CH2CF3 CF3 . 4-CN H H 042-2-Py 

Ł . 3-Me H H CH2CF3 CF3 3-Me H H CH2-2-Py’ 

CF3 4-Me H H CH2CF3 CF3 4-Me’ CH2-2-Py  

CF3 3-OMC HŁ H CH2CF3 CF3 Ł, ’ 3-OMe H H CH2-2-Py" 

CF3 4-OMe H H CH2CF3 CF3 . 4-OMe H H’ CH2-2-Py 

CF3 3-OCF3 H H ’. cH2CF3 CF3 3-OCF3 , H H CH -2-P  - Y 

CF3 4-OCF3 H H CH2CF3 CF3 4-OCF3 H H , CH2-2-PY  

CF(CF3)2 H H H CH2CF3 CF(CF3)2 , ’ H H H CH2-2-Py  

CF(CF3)2 2-Cl H H CH2CF3 CF(cF3)2 ’2-Cl . H H CH2-2-Py. 

17(CF3)2 3-Cl , H H CH2CF3 CF(CF3)2 3-Cl H H CH2-2-Py 

CF(CF3)2 4-Cl H H CH2CF3 CF(CF3)2 4-0 H H ., CH2-2-Py. 

CF(CF3)2 2-Cl, 4-Cl H H CH2CF3 CF(CF3)2 2-Cl, 4-Cl , H’ FT CH2-27Py 

CF(CF3)2 3-Cl, 4-Cl H H CH2CF3 CF(CF3)2 

’ 

3-Cl, 4-0 H ’ H CH2-2Py 

CF(CF3)2 3-0, 5-ClŁ H H CH2CF3-CF(CF3)2 3-.C1;5-Cl  H. H CH2-2- Py 

CF(CF3)2 2-F H H CH2CF3 CF(CF3)2 2-F , H CH2-2-Py’ 

CF(CF3)2 3-F H H CH2CF3 
3-F H ’fl CH2-2-Py 

CF(CF3)2 4-F . H H CH2CF3 CF(CF3)2 4-F ,Ł H H CH2-2-Py 

CF(CF3)2 2-F, 4-F , H H C142CF3 , CF(CF3)2 2-F, 4-F H H CH7-2-Py 

cF(CF3)2 3F, 4-F 11 H CH2CF3 CF(CF3)2 3-F, 4F H H. 

’ 

CF(CF3)2 3-F, 5-? H H CH2CF, CF(CF3)2 3-F, 5-F H’ H CH2-2-Fy 

CF(CF3)2 3-CF3 FT H CFI2CF3 CF(CF3)2 3-CF3 H H ’ CH2-2-Py 

CF(CF3)2 4-CF3 H H CH2CF3 CF(CF3)2 4-CF3 H H CH2-2--Py 

CF(CF3)2 3-CF3. 5-CF3 H H C14CF3 CF(CF3)2 3-CF3, 5-CF3 H H , CH2-2-Py 

CE(CF3)2 3-Cl, 5-CF3 H H CH2CF3 CF(CF3)2 3-Cl, 5-CF3 H H Cl2-2-Py 

CF(CF3)2 3-Cl. 4-CF3 H H CH2CF3 CF(CF3)2 3-Cl, 4-CF3 H H CH2-2-Py 

CF(CF3)2 3-Cl, 4-Br H H CH2CF3 CF(CF3)2 3-Cl, 4-13r H H CH2-2-Py 

CF(CF3)2 3 -Br, 5 -Br H H CH2CF3 CF(CF3)2 3-Br, 5-Br H H CH2-2-Py 

CF(CF3)2 3-Br, 4-Br H H CH2CF3 , CF(CF3)2 3-Br, 4-Br H .H C112-2-Py 

CF(CF3)2 3-BT H H CH2CF3 CF(CF3)2 3 -Br H FT C112-2-Py 

CF(CF3)2 4-Br H H CH2CF3 CF(CF3)2 4-Br X H" CH2-2-Py 

CF(CF3)2 3-I H H CH2CF3 CF(CF3)2 3-I H H C142-2-Py 

CF(CF3)2 4-I H H CH2CF3 CF(CF3)2 4-I H H’ C142-2-Fy": 
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CF(CF3) 3-CN H H CH2CF3 CF(CF3)2 3-CN H h CH2-2-Py 

4-CN H H CH2CF3 CF(CF3)2 4-CN H H CH-2-Py 

CF(CF3)2 3-Me H H. CH2CF3- CF(CF3)2 3M H H CH2-2-Py. 

CF(CF3)2 4-Me H H CH2CF3 CF(CF3)2 4-Me H. ii. CH2-2-Py. 

CF(CF3)2 3-OMe H H CH7CF3 CF(CF3)2 3-OMe . H B CI122-Py 

CF(CF3)2 4-0Me H H CH2CF3 CF(CF3)CF(CF3)24-OM H H çH2-2-Py 

CF(CF3)2 3-OCF3 H H CH2CF3 CF(CF3)2 3-OCF3 11 H CH2-2-Py 

CF(CF)2 4-OCF3 H H CH2CF3 CF(CF3)2 4-OCF3 H H CH2-2-Py 

CF3 H Me ŁH CH2CF3 CF3 H . .Me 

- 

H CH2-2-Py 

CF3 2-Cl Me H C142CF3 CF3 2-Cl Me H CH2-2-Fy 

CF3 . 3-Cl Me H CH2CF3 CF3 3-Cl - Me H CH272-Py 

CF3 4-Cl Me 11 CH2CF3 CF3 4-Cl Me’ H ŁCH2-2-Py ’ 

CF3 2-CL 4-Cl Mc H CH2CF3 CF3 

- 

2-C4 4.-Cl Me H 
- 

CH2-2-Py. 

CF3 3-Cl, 4-Cl Me H CH2CF3. CF3 3-Cl, 4-Cl Me H . CH2-2-Fy’. 

CF3 3-Cl, 5-Cl Me, H CH2CF3 CF3 3-Cl, 5-CJ Me H CH 2-2-’y 

CF3 2-F Me H CH2CF3 CF3 2-F Me .}j CH-2-Py , - 

CF3 3-F Me .H CH2CF3 CF3 3-F Me H C142-2-Py 

CF3 - 4-F Me H CH2CF3 CF3 4-F Me ’14 CH2-2-Py 

CF3 2-F, 4-F Me H CH2CF3 CF3 2-F, 4-F- Me ’H . CH2-2-Py 

CF3 3-F, 4-F Me H CH2CF3 CF3 3- 4-F Me H CH2-2-?y Ł 

CF3 . 3-F, 5-F . Me H CH2CF3 . CF3 3-F, 5-F Ł, Me H - CH2-2-Fy 

CF3 3-CF3 Me H CH2CF3 CF3 3-CF3 Me H CJ-12-2-Py 

CF3 4-CF3 Me H CH2CF3 CF3 . 4-CF3 Me H . Cl2-2-Py 

CF3 3-CF3. 5-CF3 Me H C142CF3 CF3 3-CF3, 5-CF3 Me H CH2-2-Ry 

CF3 3-Cl, 5-CF3 Me H . CH2CF3 CF3 3-Cl, 5-CF3 Me ŁH CH2-2-Fy 

CF3 3-Cl, 4-CF3 Me H CH2CF3 CF3 3-Cl, 4-CF3 Me. . H CH2-2-Py 

CF3 3-Cl, 4-Br Me H CH2CF3 CF3 3-Cl, 4-Br Me H C1-J2-2-Py 

CF3 3-Br, 5-Br Me H CH2CF3 CF3 3-Br, 5-Br Me H CH2-2-Py 

CF3 3-Br, 4-Br Mc H CH2CF3 CF3 3-Br, 4 -Br Me H CH2-2-Py 

C73 3-13r Me H CH2CF3 CF3 3-Br Me H CH2-2-Py 

CF3 4-13r Me H CH2CF3 CF3 4-Br Me H CH2-2-Py 

3Ł1 Me H CH2CF3 CF3 3-I Me H C112-2-Py 

CF3 4-I Me H CH2CF3 CF3 4-1 Me H C142-2-Py 

CF3 3-CN Me H CH2CF3 CF3 . 3-CN Me . H CH2-2-Py 

CF3 4-CN Me Ti CH2CF3 CF3 4-CN Me H CH2-2-Py 

CF3 3-Me Me H CH2CF3 CF3 3-Me 

- - 

Me Fl CH2-2-Py 

CF3 4-Me Me H CH2CF3 CF3 4-Me Me H CH2-2-Py 
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CF3 3-OMe Me H CH2CF3 CF3 3 OMe Me H 

"H. 

CH2 2 Fy 

CF3 4-OMe Me H CH2CF3 CF 4-OMe .Me Cl-2-Py  

CF3 3-OCF3 Me H CH2CF3 . CF3 3-OCF3 Me H , CH2-2  -Py 

CF3 4-OCF3 Me W . CH2cF3 . CF3 
: 

4-0CF3 Me H CH2-2-Fy’ 

H Me U CH2F3 (CF3) H - Mt H . CH2-2-Py  

CF(CF3)2 
2-Cl . Me H CUCF3 . CF(CF3)2. 2-Cl Me. C142-2-Py 

CF(CF3)2 

CF(CF3)2 3-Cl Me H CH2CF3 CF(CF3)2 . .3-Cl  . Me H 

’’ 

CI-2-Py’ 
, 

4-Cl Me H. CH2CF3 CF(CF3)2 Cl Me 

’ 

C142-2-PY 

CF(CF3)2
 

2-CIA-Cl Me H CH2CF3 
CF(CF3)2 2-Cl, 4-Cl Me H, cH2-2Py, 

CF(CF3) 3-Cl, 4-Cl Me H CH2CF3 CF(CF3)2 ’ 3-Cl, 4-Cl M H C142-2-Py 

CF(CF3) 3-Cl, 5-Cl Me H CH2CF3 CF(CF3)2 31, 5 -CL ’ H.’ CH2-2-’Py .. Ł 

CF(CF3)2 2-F Me H CH2CF3 CF(CF3)2 ’ : 2-F’ Me H CH2L2Py’ 

Ł CF(CF3)2 3-F Me H CH2CF3 CF(3)2 3-F Me H ’ C}{2-2Fy  

CF(CF3)2 4-F Me H CH2CF3 CF(CF3)2 4-F -. Me H CH2.-2-Py 

(CF3)2 2-F, 4-F ’ Me H C}12CF ’ CF(CF3)2’,2-F,.4-F 
, , 

’Me H CH2-2-PY 

CF(CF3)2 3-F, 4-F Me H CHF3 CF(CF3)2 3-F, 4-F . Me - H CI-2-PY 

CF(CF3)2 3-F, 5-F Me H CH2CF3 CF(CF)2 ’ . 3-F, 5-F Me ,H’ 

’H 

CH2-2- 

CF(CF3)2 3-CF3 Me H CH2CF3 ’ CF(CF3)2 3F3 Me CH2-2-Py. 

CF(CF3)2 4-CF3 -Me H C14cF3 CF(CF3)2 47CF3 . Me H CH2-2-Py 

CF(CF3)2 3-CF3. 5-CF3 Me H CH2CF3 , CF(CF3)2 3-CF3, 5-CF3 Me H , CH2-2-Py’ 

W
 

CF(CF3)2 3-Cl. 5-CF3 Me H CH2CF3 - CF(CF3)2 3-CL 5-CF3 Me -H CH2-2-Fy 

CF(CF3)2 3-Cl, 4-C?3 Me H . CH2CF3 CF(CF3)2 3-Cl. 4-CF3 Me H CH2-2-Py’ 

CF(CF3)2 3-Cl, 4-Br Me H CH2CF3 CF(CF3)2 3-Cl, 4-Br Me H CH2-2-Py  

CF(CF3)2 3-Br, 5-Br Mc H CH2CF3 CF(CF3)2 3-Br, 5-Br Me H C’H2-2-Fy 

CF(CF3)2’ 3-Br, 4-Br Me H CH2CF3 CF(CF3)2 3-Br, 4-Br Me H 

’H 

CH2-Py 

CF(CF3)2 3-Br Me H CH2CF3 CF(CF3)2 3-Br Mc’ CH2-2-Py 

CF(CF3)2 4-Br Me H CH2CF3 CF(CF3)2 4-Br Me H . CH2-2-Py 

CF(CF3)2 3-I Me H CH2CF3 CF(CF3)2 3-1 Me H C112-2-Py  

CF(CF3)2 4-I Me H CI12CF3 CF(CF3)2 4-I Me H CH2-2-Py 

CF(CF3)2 3-CN Me H CH2CF3 CF(CF3)2 3-CN Me H CI-2-Py 

CF(CF3)2 4-CN Me FL CH2CF3 CF(CF3)2 4-CN Me H CH2-2-Py 

CF(CF3)2 3-Me Me H CH2CF3 CF(CF3)2 3-Me Me H CH2-2-Py 

CF(CF3)2 4-Me Me H CH2CF3 CF(CF3)2 4-Me Ł Me H CH2-2-Py 

CF(CF3)2 3-OMe Me H CH2CF3 CF(CF3)2. 3-OMe Me H CH,-2-Py  

CF(CF3)2 4-OMe Me H CH2CF3 CF(CF3)2 4-OMe Me H CH2-2-Py CF(CF3)2 3-OCF3 Me H CH2CF3 CF(CF3)2 3-OCF3 Me’ H ,. CH2-2-Py. CF(CF3)2 4-OCF3 Me H CH2CF3 CF(F3)2 4-OCF3 , Me’ H..,, CH2-2-Py" 
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4wherein misl,2,3,4or5. 

thm R3 g4 RS, RI  1)m . ’ 

CF3 3-Cl. 4-Cl 1-I H 14 CF3 3-Cl, 5-0: H H. H 

CF 3-Cl, 4-C1 H H Me ’ . CF3 . 3-Cl, 5-Cl H Me 

CF3 3-Cl, 4-Cl H H Et CF3 .Ł 3-C],..5-Cl:. Ii -. Et. Ł. 

CF3 3-CL 4-Cl H H i-Pr . . CF3 3-Cl, 5-0 H H . i-Pr - 

CF3 3Cl, 4-Cl H H C142Ph . CF3 3Cl, 5-0 IT H: cH,Ph 

CF3 3-Cl, 4-Cl H II CH2CO2Me CF3 3-Cl, 5-Cl H H CF12CO2Me. 

CF3 3-Cl, 4-Cl H H CH2CN CF3 3-Cl, 5-0 H H CJ-I2CN 

CF3 3-Cl, 4-Cl H H C142-2-thiazolyl CF3 3-Cl, 5-Cl H H CH2-2-thiazolyl 

CF3 3-Cl, 4-Cl H H CH2-4-thiazolyl CF3 3-0. 5-Cl H IT CH2-4-thiazolyl 

CF3 3-Cl, 4-Cl H H CH2-5-thiazolyl CF3 3-Cl, 5-Cl H i-i CH2-5-thiazolyl 

CF3 3-Cl, 4-Cl H H CH2-37Py. CF3. 3-C], 5-Cl H H CH7-3-Py’ 

CF3 3-Cl, 4-0 H H C112-4-Py CF3 3-Cl, 5-Cl H H . CH2-4-P; 

CF3 3-CL 4-Cl H Me C142CF3 CF3 3-0, 5-Cl H . Me 
: 

CH2CF3. 

CF3 3-Cl, 4-Cl H CO2Me CH’-)CF3 CF3 3-Cl, 5-Cl H CO2Me . CH2CF3 

CF3 3-Cl, 4-Cl H C(0)Me CH2CF3 CF3 3-Cl, 5-Cl H C(0)Me CH2CF3 

CF3 3-Cl, 4-Cl H Me CH2-2--Py CF3 3-Cl, 5-Cl H Me - . CH2-2-Py 

CF3 3-Cl, 4-Cl H CO2Me C}J2-2-Py 
: 

CF3 3-Cl, 5-Cl H CO.,Me CH2-2-Py 

CF3 3-0, 4-Cl H C(0)Me CH2-2-Py CF3 3-Cl, 5-Cl H C(0)Me CH2-2-Py 

CF(CF3)2 3-Cl, 4-Cl H H H CF(CF3)2 3-0, 5-Cl H H H 

CF(CF3)2 3-Cl, 4-Cl H H Me CF(CF3)2 3-Cl, 5-Cl H H Me 

CF(CF3)2 3-0, 4-Cl H H Ft CF(CF3)2 3-Cl, 5-Cl H 1-1 Et 

CF(CF3)2 3-Cl, 4-Cl H H . i-Pr CF(CF3)2 3-Cl, 5-Cl. H H i-Pr 

CF(CF3)2 3-Cl, 4-Cl H H CH2Ph CF(CF3)2 3-Cl, 5-Cl H H Cl-12Ph 

CF(CF3)2 3-Cl, 4-Cl H H CFI2CO2Me CF(CF3)2 3-Cl,5-Cl H H , CH2CO2Me 

CF(CF3)2 3-Cl, 4-Cl H 
’ H CN2CN. CF(CF3)2 3-Cl, 5-Cl H H , . CH2CN 

CF(CF3)2 3-Cl, 4-Cl H H CH2-2-thiazolyl CF(CF3)2 3-C], 5-Cl H FT 
. CF2-2-thiazolyl 

CF(CF3)2 3-Cl, 4-Cl H H CH,-4-thiazolyl CF(CF3)2 3-Cl, 5-Cl H H C112-4-thiazclyl 

CF(CF3)2 3-Cl, 4-Cl H 
’ H CH2-5-thiazolyl CF(CF3)2 ’3-Cl. 5-Cl H ,’  H..’ CH2-5-thiazolyl CE(CF3)2 3-Cl, 4-Cl H H . CH2-3-Py CF(CF3)2 .3-0. 5-Cl H . H , CH2-3-Py CF(CF3)2 3-Cl, 4-Cl H H CH2-4-Py CF(CP3)2 : 3-Cl. 5-Cl. H ’ H.’ CR2-4-Py 
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1im B2,Ł ..’ ’fl1’Ł&.’ ’:’’:" : 

CF(CF3)2 3-Cl 4-Cl Me CO2Me CH2CF3 CF(CF3)2 3 Cl 5-Cl Me CO2Me CH2CF3 

CF(CF3)2 3-Cl 4-Cl Me C(0)Me C}32CF3 CF(CF3)2,’3-Cl"5-Cl Me C(0)Me CH2CF3 

CF(CF3)2 3-Cl, 4-Cl Me Me CH2-2ŁPy’ CF(CF3)7 .3-Cl, 5-Cl Me.. Me CH2-2-Fy 

CF(CF3)2 3-Cl, 4-Cl Me CO’Me CH2-2-Py . CF(CF3)2 3-Cl, 5-Cl Me CO2Me. CH2-2-Py 

CF(CF3)2 3-Cl, 4-Cl Me. C(0)Me CH2-2-Fy CF(CF3)2 3-Cl, 5-Cl Me C(0)Me CH2-2-Py 

Table   

R1 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF(CF3)2 

CF(CF3)2 

wJ)erein 

[1rn. I 

3-Cl H FT H. 

3-Cl H H Me, 

3-Cl FT H Et 

3-Cl . H H i-Pr 

3-Cl H H CH2Ph 

3-Cl H Fl CH2CO2Me 

3-C] H H CH2CN 

3-Cl H H CH2-2-

thiazolyl 

- 3-Cl H H CH2-4-

thi azolyl 

3-Cl H H 
’ CH2-5-

thiazolyl 

3-Cl H H CH2-3-Fy 

3-Cl H B CFJ2-4-Py 

3-C! H Me CH2CF3 

3-Cl H CO2Me CH2CF3 

3-Cl H C(0)Me CH2CF3 

3-0 H Me CH2-2-Py 

3-0 . H CO2Me CH2-2-Py 

3-Cl . H C(0)Me CH2-2-Py 

3-Cl H H H. 

3-Cl H Fl Me 

n is 1,2,3 or 4. 

& .’ 

1&m 3 4ŁR5 

CF3 .3-Cl. 5-Cl H H , H 

CF3 ’3-Cl, 5-Cl H H . ’ Me 

.CF-3 
:’ 

3dl, 5-Cl.. H H ’ Et 

C73 3-0, 5-Cl H H i-Pr , 

CF3 3-01 5-Cl .H H 

, ’ 

CF2Ph 

’3-0, 5-Cl H H. ’CH2CO2Mc 

CF3 , 3-0, 5-Cl H H C1-I2CN 

CF3 3-0, 5-Cl H 
’ H . CH2-2-

thiuzolyl 

CF3 3-0, 5-Cl H. H CH2-4-

thiazolyl 

CF3 3-Cl,S-Cl H H CH2-5--

thiazolyl 

CF3 3-Cl, 5-Cl H H , C142-3-Py 

CF3 3-Cl, 5-Cl H H CH2-4-Fy 

CF3 3-Cl, 5-Cl H Me C112CF3 

CF3 3-Cl, 5-Cl H CO2Me CH2CF3 

CF3 3-Cl, 5-C! H C(0)Me CH2CF3 

CF3 3-0, 5-Cl H Me - C142-2-Py 

CF3 3-Cl, 5-Cl H CO2Me.’ CH2-2-Py 

CF3 3-0, 5-0 H C(0)Me CH2-2-Py 

CF(CF3)2 3-Cl,’5-Cl H H H 

CF(CF3)2 - 3-Cl, 5-Cl H H Me 
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RI 

CF(CF3)2 

CF(CF3)2 

CF(CF3)2 

CF(CF3)2 

CF(CF3)2 

CF(CF3)2 

£thm 
.3-Cl 

3-Cl 

3-Cl 

3-Cl 

3-Cl 

3-Cl 

CF(CF3)2 3-Cl 

CF(CF3)2, 3-Cl 

CF(CF3)2 

CF(CF3)2 

CF(CF3)2 

CF(CF3)2 

CF(CF3)2 

CF(CF3)2 

CF(CF3)2 

CF(CF3)2 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

CF3 

3-Cl 

3-Cl 

3-Cl 

3-Cl 

3-Cl 

3-Cl 

3-Cl 

3-Cl 

3-Cl 

3-Cl 

3-Cl 

3-Cl 

3-Cl 

3-Cl 

3-Cl 

3-Cl 

CF3 3-Cl 

CF3 3-Cl 

- CF3----- 3-Cl 

CF3 3-Cl 

CF3 3-Cl 

CF3 3-Cl 

CF3 3-C] 

wo 

R3 R4 

H H. Et 

H H i-Pr 

H H . CNPh 

H H . CH2CO2Me 

H H CH2CN’ 

H H 

thiazolyl 

H H CH2-4-

thiazolyl 

H fl CH2-5-

thiazolyl 

H H CH273-Py 

H H C142-4-Py 

H Me CH2CF3 

H CO2Mc’ CH2CF3 

H C(0)Me CH2CF3 

H Me CH2-2-Py 

fl CO2Me CH2-2-Py 

H C(0)Me CH2-2-Py 

Me   H 

Me fl Me 

Me H Et 

.Me Ii . i-Pr 

Me I-I CH2Ph 

Me H CH2CO2Me 

Me H CH2CN 

Me H Cl-12-2-

thiazolyl 

Me H Cl-12-4-

ti-tiazolyl 

Me H CH2-5-

thiazolyl 

Mc 1-i CH2-3-Py 

Me H CH2-4-PY 

Me Me CH2CF3 

Me CO2Me CH2CF3 

Me C(0)Me CH2CF3 

PCT/1JS2006/049459 

CF(CF3)2 . 3-Cl, 5-Cl H H  

CF(CF3)2 3-Cl, 5-Cl H H  

CF(CF3)2 3-Cl. 5-Cl HŁ H. CH2Ph 

CF(CF3)2 3-Cl, 5-Cl H H CH2CO2M 

CF(CF3)2- 3-0, 5-Cl H 
: 

H CH2CN Ł. 

CF(CF3)2 3-Cl, 5-Cl H H CH2-2-- ’ : 

thiazolyl 

CF(CF3)2 3-0,5-Cl: 1-1  ’ . Ci2-

:hiazo1yL 

CF(CF3)2 3-Cl, 5-Cl . H H ’- ’042-5-

thiazolyl 

CF(CF3)2 3-Cl,5-Cl 
. H .H : CH-3-Py , 

CF(CF3)2 3-Cl, 5-0, H H CH2-4-Py 

CF(cF3)2. 3-Cl, 5-Cl ’H Me ’, CliCF . 

CF(CF3)2 3-Cl, 5-Cl H CO2Me. , CH2CF3 

CF(CF3)2 3-Cl, 5-Cl, H C(0)Me CH2’CF3 

CF(CF3)2 3-Cl, 5-Cl H Me CH2-2-Py ’ 

CF(CF3)2 3 Cl S Cl H CO2Me CH2-2-PY 

CF(CF3)’, 3-CI,.5-Cl H C(0)Me .CH2-2-Py. 

CF3 3-Cl, 5.-Cl Me H , . H 

CF3 . 3-Cl, 5-Cl Me H ’’ Me 

CF3 3-C],5-Cl Me H .Et 

CF3 3-Cl, 5-Cl Me H - . i-Pr 

CF3 3-Cl, 5-Cl Me 
. H CH2Ph 

CF3 3-0, 5-Cl Me H CH2CO2Me :. 

CF3 3-Cl, 5-Cl Me H CH2CN 

CF3 3-Cl, 5-CL Me H 
. CH2-2-

thiazolyl 

CF3 3-0, 5-Cl Me H CH2-4-

thiazolyl 

CF3 3-Cl, 5-Cl Me H CH2-5-

thiazolyl 

CF3 3-Cl, 5-Cl Me H Cl-12-3-Py 

CF3 3-0, 5-Cl Me H’ C1-12-4-Py 

CF3 3-Cl, 5-Cl Me Me ... CH2CF3 

CF3 3-Cl, 5-Cl Me CO2Me CH2CF3 

CF3 3-Cl, 5-C1. Mc C(0)Me CH2CF3 
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ŁLaLlrl R3 R4

CF3 3-Cl Me Me Cfl2-2-Py CF3  3-0, 5-Cl Me Me CU2 2 )y 

CF3 370 Me CO2Me C112-2-Py CF3 3-Cl, 5-0 Me CO2Me CH2-2-Py 

CF3 3-Cl Me C(0)Me CH2-2-Py CF3 3-CL 5-Cl Me C(0)Me  ’Cl2-2-Py 

CF(cF3)2 3-0 Me H H - CF(CF3)2 3-CL 5-Cl Me H. H 

CF(CF3)2 3-Cl Me H Me CF(CF3)2 . 3-Cl, 5-0 . Me. H . Me 

CF(CF3)2 3-Cl Me H Ft CF(CF3)2 3-C 5-Cl Me 11 Ft . 

CF(CF3)2 3-0 Me H . i-Pr CF(CF3)2 3-CL, 5-Cl Me 
: 

H 
Ł.. 

A-Pr. 

CF(CF3)2 3-0 Me H CH2Ph CF(CF3)2 3-0, 5-CI’  Me H CH2Ph 

,CF(CF3)2 3-Cl Me H CU2CO2Mc CF(CF3)2 37Cl, 5-Cl Me U CH2CO2M - 

CF(CF3)2 3-Cl Me H . CH2CN CF(CF3)2 3-0, 5-Cl Me H CH2CN 

CF(CF3)2 3-Cl Me H CH2-2- CF(CF3)2 3-Cl, 5-CF Me fl CH -2-’ 

Ł thiazolyl 
: 

thiazolyl 

CF(CF3)2 3-Cl Me Ii CH2-4- CF(CF3)2, 3-Cl, 5-Cl Me H CH2-4 

thiazolyl . . thiazolyl 

CF(CF3)2 3-0 Me H CH2-5-- CF(CF3)2 3-0. 5-Cl Me 

thiazolyl . . - thiazolyl 

CF(CF3)2 3-Cl . Me H C112-3-Py CF(CF3)2 3-Cl, 5-Cl Mc 
- H C142-3-Py 

- 

CF(CF3)2 3-Cl Me H C1-{2-4-Py CF(CF3)2 3-Cl, 5-Cl Me H Cfl2-4-Py 

CF(CF3)2 3-Cl . Me Me . CH2CF3 CF(CF3)2 ?.-Cl, 5-Cl Me Me -CH2CF3 

CF(CF3)2 3-Cl Me CO2Me CH2CF3 CF(CF3)2 3-0. 5-Cl .Me CO2M6- CH2CF3 

CF(CF3)2 3-Cl Me C(0)Me CH2CF3 CF(CF3)2 3LCI, 5-C] Me C(0)Me CH2CF3 

CF(CF3)2 3-Cl Me Me Cl2-2-Py CF(CF3)2 3-Cl, 5-Cl Me. Me - C142-2-Py 

CF(CF3)2 3-Cl Me CO2Me CH2-2-Py . CF(CF3)2 
. 3-0. 5-Cl Me CO2Me CH2-2-Py - 

CF(CF3)2  .3-Cl Me C(0)Me CH2-2-Py CF(CF3)2 3-0- 570 . Me C(0)Me CH2-2-Py -. 

CF3 H H H CH2CF3 CF3 Ł Me H CH2CF3 

CF3 2-Cl H H CH2CF3 CF3 2-Cl Me 
- H cl-i2 c3 

CF3 3-Cl H H CH2CF3 CF3 .. 3-Cl Me H CH2CF3 CF3 

3-0, 5-Cl H 11 CH2CF3 CF3 Ł 3-0, 5-Cl Me H CH2CF3 CF3 2-F H H CH2CF3 CF3 . 2-F Me H CH2CF3 CF3 3-F H H Ci12CF3 CF3 . 3-F Me H CH2CF3 CF3 3-F, 5-F H H CH2CF3 CF3 3-F, 5-F Me H CH2CF3 CF3 

3-CF3 H H CH2CF3 CF3 3-CF3 Me H. C142CP3 CF3 3-CF3, 5-CF3 H H CH2CF3 CF3 3-CF3, 5-CF3 Me H. C142CF3 CF3 3-Cl, 5-CF3 I-i H CH2CF3 CF3 3-Cl, 5-CF3 Me U CH2CF3 CF3 3-Br, 5-Br H . H C}12CF3 CF3 3-Br, 5-Br Me H CH2CF3 CF3 3-Er H H C112CF3 CF3 3-Br. Me H . C142CF3 CF3 3-I H H CH2CF3 CF3 3-I Ł Me H CH2CF3 
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1m 
:p5 m"3 j4 

CF3 3 CN I-I H CH2CF3 CF3 3 CN Me H CH2CF3 

CF3 3-Me H H CH2CF3 .’ CF3 3-Me .Me CH2CF 

CF3 3-OMe H H CH2CF3 CF3 3-OM :Me ..H CH2CF3 

CF3 3-OCF3 H H CH2CF3 CF3 3-OCF3 Me H. CH2CF3 

CF3 H CI H . CH2CF3 CF3 . H . H H. CH2-2-Py 

CF3 2-Cl Cl H CH2CF3 CF Ł. 2-Cl H H C1-12-2-Fy 

C?3 3-Cl Cl H CH2CF3 CF3 ’.3-Cl .H. H ŁCH2.2Py’’ 

CF3 3-Cl 5-Cl Cl H CH2CF3 CF3 3-0, 5 Ci H H CH2-2-Py 

CF3 . 2-F’ Cl H CH2CF3 ’CF3 2-F ’Ł H H.’... ’CH2-2-Py 

CF3 3-F Cl H ,Ł 223 CF3 3-F 
. H H CH2-2-Py: 

CF3 3-F, 5-F Cl H CH? CF3 CF3 3-F 5-F II H CH2-2 Fy 

CF3 3-CF3 Cl H CH2CF3 CF3 3-CF3 H H C}12-2-Py 

CF3 3-CF3, 5-CF3 Cl H CH2CF3 Ł, CF3 3-CF3. 5-CF3 H H CH2-2-Py ’ 

CF3 3-Cl, 5-CF3 Cl  H CH2CF3 CF3 ’ 3-C1,’5-CF3 H ’ H CH2-2-Py 

CF3 3-Br, 5-Br Cl Ii CH2CF3 CF3 3-Br, 5-Br H H. CH2-:2Py. 

CF3 3--BT Ł Cl H CH2CF3 CF3 3-Br H H.’ Ci-2-Pi’. 

CF3 3-I Cl’. U CH2CF3 . , CF3 ’ " 3-I H H.. ,, ’CH2-2-P’ , 

CF3 3-CN’ Cl ’ H CH2CF3 , CF3 ’3-CN 
’ H, ’ H’’ CH2-2-Py 

CF3 ’3-Me Cl H CH2CF3 CF3 
: 

3-Me, H H ’ Cl2-2-Py 

CF3 3-OMe Cl H CH2CF3 ’ CF3 3-OMe H ’ H CH2-2-Py ’ 

W , CF3 3-OCF3 Cl Fl CH2CF3 CF3 ’ 3-OCF3 H H .CI-12-2-Py.. 

CF3 , H Me H CH2-2-Py CF3 . H’ Cl ’ H . d12-27Py Ł:’ -"1 
CF3 2-Cl Me I-i CH2-2-Py CF3 2-Cl 

’ Cl H . CH2-2-Py 

CF3 3-Cl Me H ’ CH2-2-Py , CF3 . 3-Cl Cl H CH2-2.-Py CF3 3-Cl, 5-Cl Me FT CH2-2-F.y CF3 3-Cl, 5-Cl Cl .H C142-2-Py C?3 2-F Me H C142-2-Py , CF3 2-F’ Cl H CH2-2-Py CF3 3-F Me H CH2-2-Py CF3 3-F , Cl H . CH2-2-Py CF3 3-F, 5-F Me H CJ-12-2-Py CF3 3-F, 5-? Cl H CH2-2-I’y CF3 3-CF3 Me I-I CH2-2-Py CF3 3-CF3 Cl H CH2-2-Py CF3 3-CF3. 5-CF3 Me H CH2-2-Py CF3 3-CF3, 5-CF3 Cl H C142-2-Py CF3 3-Cl, 5-CF3 Me H CH2-2-Py CF3 3-0, 5-CF3 Cl H CH2-2-Py CF3 3-Br, 5-Br Me FT CH2-2-Fy CF3 3-Br, 5-Br Cl H CH2-2-Py’. CF3 3-Br Me H CH2-2-Py CF3 3-Br Cl H C112-2-Py. CF3 3-I Mc H CH2-2-Fy CF3 3-I Cl H CH2-2-Py CF3 . 3-CN Me H CH2-2-Py CF3 3-CN Cl H . CH2-2-Py CF3 3-Me 

Me 
H CH2-2-Py CF3 3-Me Cl H. , CH2-2-Py CF3 3-OMe Me H CH2-2-Py - CF 3-OMe . Cl H. . CH2-2-Py ,,’ - 
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INE 

I-I’flR3
 
--- 

R4 

CF3 3-OCF3 Me 1-I CH2-2--Py CF3 Cl ’-’H : Cfl2-2-Py : 
CF2CF3 H H H CH2CF3 CF2CF3  CH2-27Py 

CF2CF3 2-Cl H H CH2CF3 CF2çF3  2-Cl Me H CH2-2Py.. 

CF2CF3 . 3 -CL - H H CH2CF3 - CF2CF3 3-Cl Me - H CH2-2y 

CF2CF3 -3-Cl. 5-Cl’- H i-i C112cF3 CF2CF3 3-0,5-Cl Me II CH2-2-Py’ 

CF2CF3 2-F H H CH2CF3 CF2CF3 H 2-F .Ł Me H - 
cH2-2-P 

CF2CF3 3-F H H CH2CF3 CF2CF3 3-F Me H ’,. ç12 -2-y 

CF2CF3 3 F 5 F H H CH2CF3 CF2CF3 3-F 5-F Me H CH2-2 Py 

CF2CP3’3-CF3 H H CH2CF3 CF2C[3 3 CF3 Me H CH2-2 Py 

CF2CF3 3-CF3 5 CF3 H H CH2CF3 CF2CF3 3 CF3 5-CF3 Me H CH2-2-Py 

CF2CF3 3 Cl 5 CF3 H H CH2CF3 CF2CF3 3 Cl 5-CF3 Me H C112-2 P  

CF2CF3 3-Br. 5-Br H H CH2CF3 CF2CF3 3-Br, 5-Br Me H C142-2 Py 

CF2CF3 3 -BrŁ H H CH2CF3 ’ CF2CF3 3 -Br- Me ŁH CH2-2-?y 

CF2CF3 3-I .H H CH2CF3 CF2CF3 3-I .. Me H . CH2-2-Py 

CF2CF3 3-CN H - H CH2CF3 CF2CF3 3CN Me F! ’CH2-2--Py’ 

CF2CF3 3 -Me H H CH2CF3 CF2CF3 .3 -Me Me H C12 2 Py 

Ł CF2CF3 3-OMe . H . H CH2CF3. CF2CF3. Ł.3-()Me Me .Ł H .’ CH2-2-Py 

CF2CF3. 3-OCF3 H H CH2CF3 CF2CF3: 3-OCF3 

’ 

Me H CH2-2-Py 

CF(CF3)2 H H H’CH2CF3 CF(CF3)2 H Me - CH2-2Py 

CF(CF3)2 2-Cl H H -CH2CF3 CF(CF3)2’ 2-Cl Me H - CH2-2-Py .. --

S’. CF(CF3)2 3-Cl H . H CH2CF3 CF(CF3)2 3-Cl, - Me H - 

CJ42-2-Py. 

CF(CF3)2 3.-Cl, 5-Cl H H CH2CF3 CF(CF3)2 3-0, 5-Cl Me. H. C142-2--Py-

CF(CF3)2 2-F H H CH2CF3 ’ CF(CF3)2 2-F Me . H. CH2-2.-Py 

CF(CF3)2 ’ 3-F H H CH2CF3 CF(CF3)2 . 3-F. Me H CH272-Py 

CF(CF3)2 ’3-F, 5-F H .H CH2CF3 CF(CF3)2 3-F, 5-P Me H CH-2-Py 

CF(CF3)2 3-CF3 H ’ H CH2CF3 CF(CF3)2 3-CF3 Me  H ’ CH,)-2-Py , 

CF(CF3)2 3-CF3, 5-CF3 H H . CH2CF3 CF(CF3)2 3-CF3, 5-CF3 Me H C142-2-Py -. 

CF(CF3)2 3-Cl, 5-CF3 H H CH2CF3 CF(CF3)2 3-Cl, 5-CF3 . Me H CH2-2-Py 

CF(CF3)2 3-Br, 5-Br H H CH2CF3 ’ CF(CF3)2 3-Br, 5 -Br Me H CH2-2-Py 

CF(CF3)2 3-Br H H CH2CF3 CF(CF3)2 3 -Br Me H CH2-2-Py 

CF(CF3)2 3-I H H CH2CF3 CF(CF3)2 3-I Me H CH2-2-Py, - 

CF(CF3)2 3-CN H H CH2CF3 CF(CF3)2 ’ 3-CN ’Me H CH2-2--Py 

CF(CF3)2 3-Me H H CH2CF3 CF(CF3)2 . .3 -Me Me H CH2-2-Py 

CF(CF3)2 3-OMe H H CH2CF3 CF(CF3)2 3-OMe Me H - 

CF(CF3)2 3-OCF3 H H CH2CF3 CF(CF3)2 3-OCF3 Me H’ - CH2-2-Py 
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Formulation/Utility  

Compounds of this invention will generally be used as a formulation or composition 

with a suitable carrier comprising at least one of a liquid diluent, a solid diluent or a 

surfactant The formulation or composition ingredients are selected to be consistent with the 

5 physical properties of the active ingredient, mode of application and environmental factors 

such as soil type moisture and temperature Useful formulations include liquids such.’as 

solutions (including emulsifiable concentrates), suspensions, emulsions (including 

Ł microemulsions and/or suspoemulsions) and the like which optionally can be thickened into 

gels Useful formulations further include solids such as dusts, powders, granules, pellets 

10 tablets, films (including seed coatings), and the like which can be water-dispersible 

("wettable’) or water-soluble Active ingredient can be (irucro)encapsulated and further 

formed into a suspension or solid formulation, alternatively the entire formulation of active 

ingredient can be encapsulated (Or overcoated’) Encapsulation can control or delay release 

of the active ingredient. Sprayable formulations can be extended in suitable ’media and used 

15 at spray volumes from about one to several hundred liters per hectare. ’High-strength 

compositions are primarily used as intermediates for further formulation 

The formulations will typically contain effective amounts of active ingredient diluent 

and surfactant within the following approximate ranges which add up to 100 percent by 

weight. ’ . .. Ł.Ł . . ..:’ Ł’ 
Weight Percent  

Active Innrediiii . Diluent ’ . Surfactant ’ 

Water-Dispersible and Water-soluble .0.001-90 0-99.999 0-15’  
Granules, ’Tablets and Powders.  

Suspensions, Emulsions, Solutions 1-50 40-99 .0-50 
(including Emulsifiable Concentrates)  

Dusts . . . 1-25 ’ ’ 70-99 . :0-5, 
Granules and Pellets 0.001-99 5-99.999 . 0-15 

High Strength Compositions 90-99 0-10 0-2. ,. 

WE 
Typical solid diluents are described in Watkins, et al., Handbook of Insecticide Dust 

Diluents and Carriers, 2nd Ed., Dorland Books, Caldwell, New Jersey. Typical ’ liquid 

diluents are described in Marsden, Solvents Guide, 2nd Ed., Interscience New York, 1950. 

McCutclzeon’s Detergents and Emulsifiers Annual, Allured Pubi. Corp., RidgŁwood, New 

25 Jersey, as well as Sisely and Wood, Encyclopedia of Surface Active Agents, Chemical Publ 

Co., Inc., New York, 1964, list surfactants and recommended uses. All formulations can 

contain minor amounts of additives to reduce foam, caking, corrosion, microbiological: 

growth and the like, or thickeners to increase viscosity.  
Surfactants include, for example, polyethoxylated alcohols, polyethoxylated 

30 alkylphenols, polyethoxylated sorbitan fatty acid:esters, dialkyl sulfosuccinates, alkyl 
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sulfates, alkylbenzene sulfónates, organosilicOnes, ’N,N-di alky’Itaurates, . lignin sülfonates, 

naphthalene sulfonate formaldehyde condensates, pólycarboxylates, glycerol esters, poly-

oxyethylene/polyoxypropYlene block"copolymers, and alkylpolyglycàsides..  where the 

number of glucose units, referred to as degree of. polymerization (ID.P.), can range from I to 

5 3 and the alkyl Units can range from C6 to C14 (see Pure and Applied Chemistry 72, 1255Š. 

1264). Solid diluents include, for example, clays . such as bentonite, montmorillonite, 

attapulgite and kaolin, starch, sugar, silica, talc, diatomaceous earth, urea calcium carbonate, 

sodium carbonate and bicarbonate, and sodium sulfate. Liquid diluents’ include, for 

example, water, NN-dimethylformamide, dimethyl . sulfoxide, N-alkylpyrrolidone; ethylen 

10 glycol, polypropylene glycol, propylene carbonaie, dibasic esters; paraffins, alkylbenzenes, 

alkylnaphthalenes, glycerine, triacetine, oils of olive, castor, linseed, tung, sesame, corn, 

peanut, cotton-seed, soybean, rape-seed and coconut, fatty , acid esters, ketones such as 

cyclohexanone, 2-heptanone, isophorone and 4-hydroxy-4-meth yi-2pentanone; acetates, 

such as hexyl acetate, heptyl acetate, and octyl acetate, and alcohols such as methanol, 

15 cyclohexanol, decanol, benzyl and tetrahydrofurfuryl alcohOL  

Useful ’fthmulations of this invention ’may also contain materials well known to those 

skilled in the art as formulation aids such as antifoari’is, film formers and dyes! Antifoams 

can include water dispersible liquids comprising polyorganosiloxanes like Rhodorsilf  416. 

The film foruiers can include polyvinyl acetates, polyvinyl , acetate  copolymers., 

20 polyvinylpyrrolidone-vinyl acetate’ copolymer, polyvinyl’ alcohols, polyvinyl alcohol 

copolymers and waxes. Dyes can include water dispersible liquid colorant compositions like 

Pro-Izedf  Colorant Red. One skilled in the art will appreciate that this is anon-,exhaustive 

list, of formulation aids. Suitable examples of formulation aids ’include those, listed herein 
and those listed in McCurcheon’s 2001, Volume 2: Functional Materials published by MC 

25 Publishing Company and PCT Publication WO 03/024222.  
Solutions, including emulsifiable concentrates, can be prepared by simply mixing the 

ingredients. Dusts and’ powders can be prepared by blending and, usually, grinding as in a 

hammer mill or fluid-energy mill. Suspensions are usually prepared by wet-milling; see, for 

example, U.S. 3,060,084. Granules and pellets can be prepared by spraying the active 

30 material upon preformed granular carriers or by agglomeration techniques. See Browning, 

"Agglomeration" Chemical Engineering, December 4, 1967, pp 147-48, Perry’s Chemical 
Engineer’s Handbook, 4th Bd., McGraw-Hill, New York, 1963, pages 8-57 and following, 

and WO 91/13546. Pellets can be prepared as described in U.S. 4,172,714. 
Water-dispersible and water-soluble granules can be prepared as taught in U.S 4,144,050, 

33 U.S. 3,920,442 and DE 3,246,493. Tablets can be prepared as taught in U.S. 5,180,587, U.S 
5,232,701 and U.S. 5,208,030. Films can be prepared as taught in GB 2,095,558 and U.S.’ 
3,299,566. 

For further information regarding the art of formulation, ’see T. S. Woods, "The 
Formulator’s Toolbox - Product Forms for Modern Agriculture" in Pesticide Chemistry and 
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Bioscience, The FoodŠEnvironment Challenge,’ T. Brooks. and T. R. Roberts, Eds., 

Proceedings -of the 9th International Congress On Pesticide Chemistry, The Royal Society,  of - 

Chemistry, Cambridge, 1999, pp 120-133 See also U.S. 3,235,361, Col 6, line 16 through 

Col. 7, line 19 and Examples 10-41; U.S. 3.309,192, Col. 5, line 43 through Col. 7, line 62 

5 and Examples 8, 12, 15, 39, 41, 52, 53,.58,’132, 138-140, 162-164,166, 167 and 169-482; 

U.S. 2,891,855, Col. 3, line 66 through Col. 5, line 17 and Examples 1--4; Kiingmaij,Weed 
Control as,a Science, John Wiley and Sons, Inc., New Yojk, 1961, pp 81-96; Hancd et al., 

Weed Control Handbook, 8th Ed, Blackwell Scientific Publications, oxford; 1989; and 

Developments in formulation’’  technology, PJB Publications, Richmond, uK, 2000. .. 

10 In the following Examples, all percentages are by weight and all forrnula.tiOns are 

prepared in conventional ways. . Compound numbers refer to compounds in index 

Tables A-C. Without further elaboration, it is believed that one skilled in the art using the 

preceding description can utilize the present, invention to its fullest extent. The following 

Examples are, therefore, to be constructed as inrely illustrative, and not limiting of the 

15 disclosure in any way whatsoever. Percentages are by weight except where otherwise 

indicated. . 
Example   

Weble owder 
Compound 1 : 65.0% 
dodecylphenol polyethylene glycol ether . 2.0% 

sodium ligninsulfonate 4.0% 
sodium silicoalummate . 6.0% 
montmonllonite (calcined) 23.0% 

Example B 

Granule 
Compound 2 . 10.0% 
attapulgite granules (low volatile matter, 0.71/0.’30 mm; 90.0% 

U.S.S. No. 25-50 sieves) 

20 Example C 
Extruded Pallet 

Compound 8 25.0170 

anhydrous sodium sulfate 10.0170 

crude calcium ligninsulfonate 5.00/0 

sodium aikylnaphthalcnesulfon ate 1.00/0 

calcium/magnesium beneonite . 59.0% 
ExampleD 

Emulsifiable Concentrate 
Compound 20 20.0% 
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blend of oil soluble sulfonates and polyoxyethylºne  ethers 
isophorone . . 

Example E 
Microemulsion - .. 

Compound 21 
polyvinylpyrrolidone-vinyl acetate copolymer 

Ł alkylpolyglycoside . . 
glyceryl monooleate 
water ŁŁ. 

Example F .. 
Seed Treatment . 

Compound 101 . . 
polyvi nylpyrrolidone-vinyl acetate copolymer 
montan acid wax 
calcium ligninsulfonate . 
polyoxyethylenefpolyoxypropylene block copolymers 
stearyl alcohol (POE 20) 
polyorganosilane 
colorant red dye . 
water . 

ExampleG 
Prti1i7PrStick 

PCT/tJ S20061049459 

10.0% 
70.0% 

5 0% 
30.0% 
30.0% 
15.0% 
20.0% 

20.00% 
Ł 5.00% 
5.00% 

Ł 1.00%’ 
1.00% 
2.00176 
0.20% 
0.05% 

65.75% -. 

Compound 201  
pyrrolidone-styrene copolymer 4.80% 
tristyryiphenyl I 6-ethoxylate . 2.30% 
talc 0.80% 
corn starch 5.00% 
Nitrophoskaf  Permanent 15-9-15 slow-release fertilizer 36.00% 
(BASF) 
kaolin 38.00% 
water 10.60% 

5 Compounds of this invention exhibit activity against a wide spectrum of invertebrate 
pests. These pests include invertebrates inhabiting a variety of environments such as, for 
example, plant foliage, roots, soil, harvested crops or other foodstuffs, building structures or 
animal integuments. These pests include, for example, invertebrates feeding on foliage 
(including leaves, stems, flowers and fruits), seeds, wood, textile fibers or animal blood or 

10 tissues, and thereby causing injury or damage to, for example, growing or stored agronomic 
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crops, forests, greenhouse crops, ornamentals, nursery crops, stored foodstuffs or ’fiber’ 

Ł products, or houses or other, structures or their contents, or being harmful to animal halth or 

public health. Those skilled in the art will appreciate that not all, compounds are equally. 

effective against all growth stages of all pests. Ł. . ,, .. Ł 

5 , These present compounds and compositions are.thus useful agronomically for 

protecting field crops from phytophagous invertebrate pests, and also nonagronoinically for 

protecting other horticultural crops and plants from phytophagous’ invertebrate pests.’ This 

’ utility includes protecting crops and other plants (i.e, both agronomic and nonagronomic) 

that contain genetic material introduced by genetic engineering (i e transgenic) or modified 

10 by mutagenesis to provide advantageous traits. Examples of such traits include toleranceto. 

herbicides, resistance to phytophagous pests (e.g., insects, mites, aphids, spiders, nematodes, 

snails, plant-pathogenic fungi, bacteria and vir ses), improved plant growth,. increased 

Ł tolerance of adverse growing conditions such as high or lowteniperatures, low or high soil 

Ł moisture, and high salinity, increased flowering or fruiting, greater harvest yields;  more 

15 rapid maturation, higher quality and/or nutritional value of the harvested product, or. 

improved storage or process properties of the harvested products. Trausgenic plants can be 

modified to express multiple traits. Examples of plants containing traits, provided by genetic 

engineering or mutagenesis include varieties of corn, cotton, soybean and potato expressing 

an insecticidal BaÆillus thuringiensis toxin such ,as YIELD GAP-Do, KNOCKOUTfi  

20 STARL1NKfi  BOLLGARDfi  NuCOTNf  and NEWLEAFfi  and herbicide-tolerant varieties 

. of corn, cotton, soybean and rapeseed such as ROUNDUP READYfi  LIBERTY LINKfi  

IMIfi  STSf  and CLEARFIELDfi  as well as crops expressing N-acetyltransferase (GAT) to 

provide resistance to glyphosate herbicide, or crops containing the BRA gene:providing 

resistance to herbicides inhibiting acetolactate synthase (ALS). The present compounds and 

25 compositions may, interact synergistically with traits introduced by genetic engineering or 

modified by mutagenesis, thus enhancing phenotypic expression or effectiveness of the traits 

or increasing the invertebrate pest control effectiveness of the present compounds and 

compositions. In particular, the present compounds and compositions may interact 

synergistically with the phenotypic expression of proteins or other natural products toxic to 

30 invertebrate pests to provide greater-than-additive control of these pests. 

Nonagronomic uses refer to invertebrate pest control in the areas other than fields of 

crop plants. Nonagronomic uses of the present compounds and compositions include control 

of invertebrate pests in stored grains, beans and other foodstuffs, and in textiles such, as 

clothing and carpets. Nonagronomic uses of the present compounds and compositions also 

35 include invertebrate pest control in ornamental plants, forests, in yards, along roadsides and 
railroad rights of way, and on turf such as lawns, golf courses and pastures. Nonagrnnornic 

uses of the present compounds and compositions also include invertebrate pest’ control in 

houses and other buildings which may be occupied.by humans and/or companion, farm, 
ranch, zoo or other animals. ’ Nonagronomic uses of the present compounds and 



WO 201Y7/079162 

75 

PC T/U S 2 006/0494 59 

compositions also include the control of pests such as termites that can damage wood or 
other structural materials used in buildings. : ’ ’Ł ’ .Ł’ 

Nonagronomic uses of the present compounds arid compositions also include 

Ł protecting human and animal health by controlling invertebrate’ pests that are parasitic or 
5 transmit infectious diseases. The controlling of animal parasites includes controlling 

external parasites that are parasitic to the surface of the body of the host animal (e.g., 
shoulders, armpits, abdomen, inner part of the thighs) and internal parasites that are parasitic 

S 
to the inside of the body of the host animal (e.g., stomach, intestine, lung, veins, under the 
skin, lymphatic tissue). External parasitic or disease. transmitting pests include, for earnple; 

tO chiggers, ’ticks, lice, mosquitoes, flies,’ mites and fleas, Internal parasites. includ 
heartworms, hookworms and helminths. Compounds and compositions of the. present 
invention are suitable for systemic and/or non-systemic control of infestation or infection by 
’parasites on animals. Compounds and compositions of the present invention are ’particularly 
suitable for combating external parasitic or disease transmitting jests. . ’Compounds- and, 

15 compositions of the present invention are suitable for combating. parasites that’ infest 
agricultural, working animals, such as cattle, sheep, goats, horses, pigs,’ donkeys, camels, 
buffalos, rabbits, hens, turkeys, ducks, geese and bees; pet animals and domestic animals 
such as dogs, cats, pet birds and aquarium fish; as well as so-called experimental animals, 
such as hamsters,, guinea pigs, rats and mice. By combating these parasites. ’fatalities and 

20 - performance reduction (in term of meat, milk, wool, skins, eggs; honey, etc.) are reduced, so:’ 
that applying a composition comprising a compound of the present invention allow’s more 
economic and simple husbandry of animals.  

Examples of agronomic or nonagronomic invertebrate pests include eggs larvae and 
adults of the order Lepidoptera, such as armyworms, cutworms, loopers, and heliothines in 

25 the family Noctuidae (e.g., pink stem borer (Sesamia inferens’ Walker), corn stalk borer 
(Sesarnia nonagric’ides Lefebvre), southern armyworm (Spodoptera eridania Cramer), fall 
armyworm (Spodoptera fugiperda J. E. Smith), beet armyworm (Spodoptera ’exigua 
Hubner), cotton Ieafwonn (Spodoptera littoralis Boisduval), ’yellowstriped armyworm 
(Spodoptera ornitho,galli GuenØe), black cutworm (Agrotis ipsilon Hufnagef), velvetbean 

30 caterpillar (Anticarsia gemniatalis Htibner), green fruitworm (Lithophane. antennata 
Walker), cabbage army-worm (Barathra brassicae Linnaeus), soybean looper (Pseudoplusia 
includens Walker), cabbage looper (Trtchoplusia ni Hübner), tobacco budwomni (Hellothis 
virescens Fabricius)); borers, casebearers, webworms, conewonns, cabbageworms and 
skeletonizers from the family Pyralidae (e.g.. European corn borer (Ostrinia .nubilalis 

35 Hubner), navel orangeworm (Amyelois transitella Walker), corn root’webworm (Crambus 
caliginosetlus Clemens), sod webworms (Pyralidae: ’Cramb,inae) such as . sod worm 
(Ilerpetogramma licarsisalis Walker), sugarcane stem borer (Chilo infuscatellus Sriellen), 
tomato small borer (Neoleucinodes eleganialls Guenºe),  green leafroller (Cnaphalocerus 
pnedinalis),’ grape leaffolder (Desinia funeratis Hubner), melon worm’ (Diaphania nitidalis 
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Stall), cabbage center grub (Helluala hydralis GucnØe), yellow stem borer (Scirpophaga 

incºrtulas  Walker), early shoot borer (Scirpophaa infuscatellus Sneflen), white steth borer 

(Scirpophaga innowia Walker). top shoot borer (Scirpophaga.nivella Fabricius),. dark-

headed rice borer (Chilo polychrysus Meyrick), cabbage cluster caterpillar (Crocidolornia 

binôtaiis  English)); leafrollers, budworrns, seed worms, and fruit worn-is in the farrily. 

Toi-tricidae (e.g., ôodling  moth (Cydia pornonella Linnaeus), grape berry moth (Endopiza. 

viteana Clemens), oriental frurt moth (Grapholiia molesta Busck), citrus false codling moth 

(Cryptophiebia leucotreta Meyrick), citrus borer (EcdytolQpha aurantiana Lima), redbanded 

leafroller (Argyrotaenia velutinana Walker), obliquebanded 1eafroler (Choristoneura 

rosaceana Harris), light brown apple moth (Epiphyas.postvittàna  Walker), European grape-

berry
rapeberry

 moth (Eupoecilia ambiguella }Ribner), apple bud moth (Pandernis pyrusana Kearfott), 

omnivorous leafrofler (Platynota stuitana Walsingham), barred fruit-tree :tortth (Pandetnis 

cerrisana HUbner, apple brown tortrix (Pandemis heparana Denis & Schiffermtiller)); and 

many other economically important lepidoptera (e.g., diamondback moth (Plurella xylostella. 

Linnaeus), pink bollworm (Pectinophora gossypiella Saunders), gypsy moth (Ly,nantria. 

dispar Linnaeus), peach fruit borer (Carposina niponensis Walsingham), peach twig borer, 

(Anarsia lineatella Zeller), potato tuberworm (Phthorimaea operculella Zeller) spotted 

teniform leafrniner (Lithocolletis biancardella Fabricius), Asiatic apple leafminer 

(Lithocolletis ringoniella Matsurnura), rice leaffolder (Lerodea eufala Edwards), apple 

leafrniner (Leucoptera scitella Zeller)); eggs, nymphs and adults of the order Blattodea 

including cockroaches from the families Blattellidae and. l3lattidae (e.g., oriental cockroach 

(Blatta orientalis Linnaeus), Asian cockroach (Blatella asahinai Mizukubo). German 

cockroach (Blattetia germanica Linnaeus), brownbanded cockroach (Supefla longipaipa 

Fabricius), American cockroach (Periplaneta americana Linnaeus); brown cockroach. 

(Periplaneta brunnea Burmeister), Madeira cockroach (Leucophaea rnaderae Fabricius)), 

smoky brown cockroach (Periplaneta fliliginosa Service), Australian Cockroach. 

(Peripläneta australasiae Fabr.), lobster cockroach (Nauphoeta cinerea Olivier) and smooth. 

cockroach (Symploce paliens Stephens)); eggs, foliar feeding, fruit feeding, root feeding, 

seed feeding and vesicular tissue feeding larvae and adults of the order Coleoptera including 

weevils from the families Anthribidae, Bruchidae, and Curculionidae (e.g., boll weevil 

(Anthonomus grandis Boheman), rice water weevil (Lissorhoptrus oryzophi1its Kuschel), 

granary weevil (Sitophilus granarius Linnaeus), rice weevil (Sitophilus oryzae Linnaeus)), 
annual bluegrass weevil (Listronotus rnaculicc’llis Dietz), bluegrass billbug (Sphenophorus 
parvulus Gyllenhal), hunting billbug (Sphenophorus ven.atus vestitus), Denver bilibug 
(Sphenophorus cicatristriatus Fahraeus)); flea beetles, cucumber beetles, rootworms, leaf 
beetles, potato beetles, and leafrniners in the family Chrysornelidae (e.g., Colorado potato 
beetle (Leprinotarsa decemlineata Say), western corn rootworm (Diabrotica Wrgfeta 

virgifera LP-Conte)); chafers and other beetles from the family Scarabaei.clae (e.g., Japanese 
beetle (Popillia japonica Newman), oriental beetle (Anoniala orientalis Waterhouse, 
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Ł Exomala orientalis (Waterhouse) Baraud), northern masked. chafer (Cyclocephala bOrealis 
Arrow), southern masked chafer (Cyclocephala z,nmaculata Oh vier or C lunda Bland) dung 
beetle and white grub. (Aphodiüs spp.) black ’turfgrass ataenius (Ataenius spretulus 

Haldeman), green June beetle (Coinis nitida Linnaeus), Asiatic garden betl. Maadera 
5 castanea Arrow), May/June beetles (Phyllophaga spp.) and European chafer (1?hizorrogus 

majalis Razoumowsky)); carpet beetles from the family Dcrmestidae; wire’vormsfrom the 
family Elateridae; bark beetles from the family Scolytidae and flour beetles from the family 

,Tenebrionidae. In addition, agronomic and nonagronomic pests include: eggs, adults and 
: larvae of the order Dermaptera. including earwigs frorn The. family Prficu1idae.e. 

10 European earwig (Forficula auricularia Linnaeus), black, earwig (Chelisoches morio 

Fabncius)); eggs, immatures, adults and nymphs of the orders Herniptera and Homoptera 
such as, plant bugs from the family Miridae, cicadas from the family Cicadidae, leafhoppers 
(e.g. Einpoasca spp.) from the family Cicadellidae, bed bugs (e.g., Cirnex lectulariu. 
Linnaeus). from the family Cimicidae, planthbppers from the families Fuigorodae and. 

15 Delphacidae, treehoppers from the family’Membra’cidae, psyllids from the family Psyllidae, 
whiteflies from the family Aleyrodidae, aphids from the family Aphididae, phylloxera from 
the family Phyllóxeridae, mealybugs from the family Pseudococcidae, scales from the 
families Coccidac, Diaspiclidae and Margarodidae, lace bugs from the family Tingidae, stink 
bugs from the family Pentatornidae, chinch bugs (e.g., hairy chinch bug (Blissus lCucopterusŁ 

20 hirtus Montandon) and southern chinch bug (Blissus insularis Barber)) and.,other seed bigs 
from the family Lygaeidae, spittlebugs. from the family Cercopidae squash bugs from theŁŁ 
family Coreidae, and red bugs and cotton stainers from the family. Pyrrhocoridae. Also 
included arc eggs, larvae, nymphs and adults of the order Acari (mites) such as spider miles. 
and red mites in the family Tetranychidae (e.g., European red mite (Panonychus ulrni Koch); 

25 Ł two spotted spider mite (Tetranychus urticae Koch), McDaniel mite (Tetranychus mcdanieU 
McGregor)); flat mites in the family Tenuipalpidae (e.g., citrus flat mite (Brevipalpus lewisi 
McGregor)); rust and bud mites in the family Eriophyidae and other foliar feeding mites and 
mites important in human and animal health, i.e. dust mites in the family Epidermoptidae, 
follicle mites in the family Demodicidae, grain mites in the family (Jlycyphagidae, ticks in 

Ł 30 the order Ixodidac (e.g., deer tick (Ixodes scapularis Say), Australian paralysis tick (Ixudes 
holocyclus Neumann), American dog tick (Dersnacenior variabilis Say), lone star’ tick 
(Amblyomma arnericanum Linnaeus)) and scab and itch mites in the families Psoroptidae, 
Pyeinotidae, and Sarcoptidae; eggs, adults and immatures of the order Orthoptera including 
grasshoppers, locusts and crickets (e.g., migratory grasshoppers (e.g., Melanoplus 

35 san guinipes Fabricius, M. differential is Thomas), American grasshoppers (e.g., Schistocercci 

americana Drury), desert locust (Schistocerca gregaria Forskal), migratory locust (Locusta 
rnigratoria Linnaeus), bush locust (Zonocerus spp.), house cricket (Ac/zeta dornesticus 

Linnaeus), mole crickets (e.g., tawny mole cricket (Scapteriscus vicinus Scudder) and 
southern mole cricket (Scapterzscus borellhj Giglio..Tos)); eggs, adults and immatures of the 
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order Diptera including leafrniners (e.g.,. Linornyza spp such as serpentine vegetable 

leafminer (Lzrzomyza sativae Blanchard)), nudges, fruit flies (Tephntidae) frit flies (e.g., 

Osctnefla frzz Linnaeus) soil maggots house flies (e.g., Musca domcstica Linnaeus), lesser 

house flies (e.g., Fannià canicularis Linnaeus, F. femoralii Stein), stable flies-  

Stornorys’ calcitrans Linnaeus), face flies,. horn flies, blow flies (e.; Ch?y.co7nya spp.; 

Phormia spp.), and other muscoid fly pests, horse flies"(e.g, Tabanus spp.),’ bcit’flies ’(e.g.,’ 

Gastrophilus sp, Oestrua spp.), cattle grubs (e.g., Hypoderina spp.); ’deer flies (e.g,. 

C’hrysoos spp’.), keds ’(e.g., Melophagus ovinus Linnaeus) and other BrÆthyce’ra, mosquitoes. - 

(.g., Aedes spp, AnophelŁs. spp, Culex spp.), black flies (e:g., Prosiinulium app., SimuUurn - 

spp.), biting midges, sand flies, sciªricls,  and other Nematocera; eggs, adultslandsirnmatures 
of the order’.Thysanoptera including, onion thrips (Thrips tabaci.Lirtdeman), flower’ thrips 

(FlanldtnLella spp) and other fohar feeding thrips; insect pests of the order Hymenoptera 

including ants of the Family Formicidae ir,.Iuding the Florida" carpenter ant (CwnporLorus 

floridanus Buckley), red carpenter ant (CampOnotusferugineus Fabricius), black carpenter 

ant (Camponotus pennsyivanicus De Geer), white-footed ant - (Technornyr,’nex aWipes. fr. - 

Smith), big headed ants (Pheidole sp.), ghost ant (Tapinoma melanocephalurn Fabricius);’ 

Pharaoh ant (Monomoriwn pharaonis Linnaeus), little fire ant’ (Wasmannia . auropunctata 

Roger), fire ant (Solenopsis genilnata Fabricius), red impoited fire ant (Sotenopsis invicta 

Buren), Argentine ant (Iridornyrmex humilis Mayr), crazy ant - (Paratrechina longicornis 

LatreiUe), pavement ant (Terramorium coespitum - Linnaeus), cOrnfield ant (Lasliss alienus 

FOrster) and odorous house ant (Tapirioma sessile Say)’. Other,Hyrnenoptera including bees 

(including carpenter bee’s), hornets, yellow jackets, wasps, and .sawflies (Neodiprion spp.; 

Cephus spp.); insect pests of the, order Isóptera including termites in the Termitidae- (eg., 

Macroterines sp., Odontotr,nes obesus Rambur), Kalotermitidac (e.g., Ciyprotermes sp.),. 

and Rhinotermitidae (e.g., Reticulitermes sp., Coptotermes sp., Heterotermes tenuis Hagen) 
families, the eastern subterranean termite (Reticulitermes flavipes Kollar), western 
subterranean termite (Reticutitermes hesperus Banks), Formosan subterranean termte 
(Coptotermes for,nosanus Shiraki), West Indian drywood termite (Incisitermes immigrans’ 

Snyder), powder post termite (Cryptoterines brevis Walker), drwood termite (Incisitermes’

snyderi Light), southeastern subterranean termite (Reticuliterines virginicus Banks), western 

drywood termite (Incisitermes minor Hagen), arboreal termites such as Nasutitermes sp. and 

other termites of economic importance; insect pests of the order Thysanura such as silverfish 

(Lepismà saccharina Linnaeus) and firebrat (The r,nobia domestica Packard); insect pests of 

the order Mallophaga and including the head louse (Pediculus ,humanus capitis De’ Geer), 
body louse (Pedicidus humanus Linnaeus), chicken body louse (Menacanthus straminºus  

Nitszch), dog biting louse (Trichodectes cants De Geer), fluff louse (Ganiocotes gallinaeDe 
Geer), sheep body louse (Bovicola avis Schrank), short-nosed cattle louse (Haemaropinus 

eurysternus Nitzsch), long-nosed cattle louse (Linognathus vituli Linnaeus) and other 
sucking and chewing parasitic lice that attack man and animal; insect -pests of the order 
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Ł Siphonoptera including the oriental rat. flea (Xenopsylla Łcheopis Rothschild),, cat flea 

(Czenocephalides fells Bouche), dog flea (Ctenbc’palidei. canis Curtis), hen. flea 

(Ceratophyllus gailinae Schrank), sticktight flea (Echidnophaga. gallinacea Westwood), 
human . flea (PulŁx irritans Linnaeus) and other fleas afflicting mammals and birds. 

5 Additional arthropod pests covered include: spiders in the order Araneae such as the brown 
recluse spider (LoxÆscetes reclusa Gertsch & Mulaik) ’and the black widow spider 
(Latrodect-us mactans Fabncius), and centipedes in the order Scutigeromorpha such as the 
house centipede (Scutigera coleoptrata Linnaeus). Compounds of the present invention also 
have activity on members of the Classes Neinatoda; Cestoda, Trematoda, and 

10 Acanthocephala including economically important’ members of the orders Strongylida, 
Ascaridida, Oxyurida Rhabditida, Spirurida, and Enoplida such as but not limited to 
economically important agricultural pests (i.e., root knot nematodes in the genus 
Meloidogyne, lesion nematodes in the genus Praryienchus, stubby root nematodes in, the 
genus Trichodorus, etc.) and animal and human health pests (i.e. all economically important 

15 flukes, tapeworms, and roundworms, such as Strongylus vulgaris in horses, Toxocara can is 
in dogs, Haernonchus contortux in sheep, Diro,filaria itnmitis Leidy in  dogs, Andplocephala 
perfoliata in horses, Fasciola hepatica Linnaeus in ruminants, etc.). 

Compounds of the invention show particularly high activity against pests’in the order 
Lepidoptera (e.g., Alabama argiflacea HUbner (cotton leaf. worm), Archips argyrospila 

20 Walker (fruit tree leaf roller), A. rosana Linnaeus (European leaf roller) and other Arc/ups 

16 leaf 
Chik’ suppressalis Walker (rice stem borer), Cnaphalocrosis rn.edinalis Guenee (rice 

leaf ’roller), Crarnbus caliginosellus Clemens (corn root webworm), Crambus teterrellus 
Zineken (bluegrass webworm), Cydia pornonella Linnaeus (codling moth), Earias insulana 
Boisduval (spiny bollworm), Earias vittella Fabricius (spotted bollworm), Helicoverpa 

25 armigera HUbner (American bollworm), Helicoverpa zea Boddie (corn earworm), Heliothis 
virescens Fabricius (tobacco budworm), Herpetograrnrna licarsisalis Walker (sod 
webwonn), Lobesia borrana Denis & SchiffermiWer (grape berry moth), Pectinophora 
gossypiella Saunders (pink bollworm), Phyllocnistis citrella Stainton (citrus )eafminŁr), 
Pieris brassicae Linnaeus (large white butterfly), Pieris rapae Linnaeus (small white 

30 butterfly). Plutella xylostella Linnaeus (diamondback moth), Spodoptera exigua HUbner 
(beet armyworrn), Spodoptera litura Fabricius (tobacco cutworm, cluster caterpillar), 
Spodoptera frugiperda J. E. Smith (fall armywonn), Trichoplusia ni HUbner (cabbage 
looper) and Tuta absoluta Meyrick (tomato leafminer)). 

Compounds of the invention also have significant activity on members from ’the order 
35 Homoptera including: Acyrthisiphon pisum Hams (pea aphid), Aphis cracci-vora Koch 

(cowpea aphid), Aphis fabae Scopoli (black bean aphid); Aphis gossypii Glover (cotton 
aphid melon aphid), Aphis pomi De Geer (apple aphid), Aphis spiraecota Patch (spirea 
aphid) Aulacorthum solani Kaltenbach Ł (foxglove aphid), Chaetosiphon fragaefolii 
Cockerdil (strawberry aphid), Diuraphis noxia KurdjumovfMordvilko (Russian wheat 
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Ł aphid), Dysaphs plantnginea Paaserini (rosy apple aphid), Eriosonza lani,gerum Hausmann 

(woolly apple aphid), Hyalopterus pruni Geoffroy (mealy plum aphid), Lipaphis erysilni 

Kaltenbach (turnip aphid), Metopolophium dirrhodum Walker (cereal aphid), Macrosipurn 

euphorbiae Thomas (potato aphid), Myzus persicae Sulzer (peach -potato aphid; green peach 

5 aphid), Nasonovia ribisnigri Mosley (lettuce aphid), Femphigus spp. (root aphids and gall 

aphids), Rhopalosiphum maidis Fitch (corn leaf aphid), Rhopalasiphum padi Linnaeus (bird 

cherry-oat aphid), Schizaphis gratninunz RondÆni (greenbug), Sitobion avenae Fabricius 

, (English grain aphid), Therioap his macu/ala Buckton (spotted alfalfa aphid), ToxOptera 

aura ntii Boyer de Fonscolombe (black citrus aphid), and Toxoptera citricida Kirkaldy 

10 (brown citrus aphid); Adelges spp. (adelgids); Phylloxera devastatrix Pergande (pecan 

phylloxera); I3emisia tabaci Gennadius (tobacco whitefly, sweetpotato whitefly), Bemisia 

argentifolii Bellows & Perring (silverleaf whitefly), Diateurodes citri Ashmead (citrus 

whitefly) and Trialeurodes vaporariorum Westwood (greenhouse whitefly); Enipoasca 

fabae Hams (potato leafhopper), Laod.elphaz striatellus Fallen (smaller brown planthopper), 

15 Macrolestes quadrilineatus Forbes (aster leafhopper),. Nephotetrix cinticeps Uhler (green 

leafhopper), Nephotettix nigropictus Stil (rice leafhopper), Nitaparvata lugØns Stâl  (brown 

planthopper), Peregrinus maidii Ashmead (corn planthopper), Sogatella furcfera Horvath 

(white-backed planthopper), Sogatodes orizicola Muir (rice deiphacid), Typhiocyba pomaria. 

McAtee white apple leafhopper, Erythroneoura spp. (grape leafhoppers);, Magicidadti 

20 septendecim Linnaeus (periodical cicada); Icerya purchasi Maskell (cottony cushion scale), 

Quadraspidiotus pernhciosus Comstock (San Jose scale); Planococcus citri Risso (citrus 

mealybug); Pseudococcus spp. (other mealybug complex); Cacopsylla pyricoia Foerster 

(pear psylla), Trioza diospyri Ashmead (persimmon psylla). 

Compounds of this invention also have activity on members from the order Hemiptera 

25 including: Acrosternum hilare Say (green stink bug), Anasa tristis Dc Geer (squash bug), 

I3lissus leucopterus leucopterus Say (chinch bug), Cimex lectularius Linnaeus (bed bug) 

Corythuca gossypii Fabricius (cotton lace bug), Cyrtopelris modesta Distant (tomato bug), 

Dysdercus suturellus }ierrich-Schäffer (cotton stainer), Euchistus servus Say (brown stink 

bug), Euchistus variolarius Palisot de Beauvois (one-spotted stink bug). Graptosthemth spp. 

30 (complex of seed bugs), Leptoglossus corculus Say (leaf-footed pine seed bug), Lygus 

lineolaris Palisot de Beativois (tarnished plant bug), Nezara viridula Linnaeus (southern 

green stink bug), Qebalus pugnax Fabricius (rice stink bug), Oncope/tus fasciatus Dallas 

(large milkweed bug), Pseudatornoscelis seriatus Reuter (cotton fleahopper). Other insect 

orders controlled by compounds of the invention include Thysanoptera (e.g., Frankliniella 

35 Ł occidentalis Pergande (western flower thrip), Scirthothrips citri’ Moulton (citrus thrip), 

sericothrips variabilis Beach (soybean thrip), and Thrips tabaci Lindemân  (onion thrip); and 

the order Coleoptera (e.g., Leptinotarsa decemlineata Say (Colorado potato beetle), 
Epilachna varivestis Mulsant (Mexican bean beetle) and wjreworms of the genera Agriotes, 
Athous or Limonius). 
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Note that some contemporary classification systems place Homoptera as a suborder 

within the order Herniptera. - 
Of note is use of compounds of this invention for controlling silverleaf whitefly 

(Bemisia arenu:folii). Of note is use of compounds of this invention for controlling western 

5 flower thrip (Frankliniella occidentalis). Of note is use of compounds of this invention for 

controlling potato leafhopper (Empoasca fabae). Of note is use of compounds of this 

invention for, controlling corn planthopper (Peregrinus maidis). Of note is use of 

. compounds of this invention for controlling cotton melon aphid (Aphis gossypii). Of note is 

use of compounds of this invention for controlling green peach aphid (Myzus persicae). Of 

10 note is use of compounds of this invention for controlling diamondback moth (Plutella 

x-ylostella). Of note is use of compounds of this invention for controlling fall ’armyworm 

(Spodoptera frugiperda) 

Compounds of this iir’ention can also be mixed with one or more other biologically, 

active compounds or agents including insecticides, fungicides, nematicides, bactericides, 

15 acaricides, herbicides, growth regulators such as rooting stimulants, chemosterilants, 

semiochemicals, repellents, attractants, pheromones, feeding stimulants, other biologically 

active compounds or entomopathogenic bacteria, virus or fungi to form a multi-component 

pesticide giving an even broader spectrum of agronomic and.nonagronomic utility. Thus the 

present invention also ’pertains to a composition comprising a biologically effective amount 

20 of a compound of Formula 1., an N-oxide or salt thereof, and an effective amount of at least 

’one additional biologically active compound or agent and can further comprise at least one 

Ł of a surfactant, a solid diluØnt or a liquid diluent. The other biologically active compounds 

or agents can be formulated in compositions comprising at least one of a surfactant, solid or 

liquid diluent. For’ mixtures of the present invention, the other biologically active 

25 compounds or agents can be formulated together with the present compounds, including the 

compounds of Formula 1, to form a premix, or the other biologically active compounds or 

agents can be formulated separately from the present compounds, including the compounds 

of Formula 1, and the two formulations combined together before application (e.g., in a 
spray tank) or, alternatively, applied in succession. 

30 Other biologically active compounds or agents useful in the compositions of the 

present invention can be selected from invertebrate pest control agents having a different 

mode of action or a different chemical class sodium channel modulators, cholinesterase 

inhibitors, neonicotinoids, insecticidal macrocyclic Jactones, GABA (yŠaninobutyric acid)-

regulated chloride channel blockers, chitin synthesis inhibitors, juvenile hormone mimics, 
35 octopamine receptor ligands, ecdysone agonists, ryanodine receptor ligands, nereistoxin 

analogs, mitochoridri al electron transport inhibitors, lipid biosynthesis inhibitors, cyclodi ene 

insecticides, molting inhibitors and biological agents including nucleopolyhedrovirus (NPV), 

a member of Bacillus zhuringiensis, an encapsulated delta-endotoxin of Bacillus 
thuringiensis and a naturally occurring or a genetically modified viral insecticide. 
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Ł Of note is a composition of the, present invention wherein at least one additional 

biologically active compound’or agent is selected from insecticides of the group. consisting 
Ł . of sodium channel modulators, cholinesterase inhibitors, neonicotinoids, inseciicidÆi 

macrocyclic lactones, GABAregulated chloride channel blockers,  chitin synthesis 

5 inhibitors, juvenile hormone niimics, octoparnne receptor ligands, ecdysone agonists, 

ryanodine receptor ligands, nereistoxin analogs, m.itochondrial electron transport inhibitors, 

lipid biosynthesis inhibitors, cyclodiene insecticides, molting inhibitors and biological agents 

. including nucleopolyhedrovirus, a member of Bacillus thuringiensis, an encapsulated delta 

endotoxiri of Bacillus thuringiensis and a naturally occurring or a genetically modified viral 

10 insecticide. . .. . ., 

Ł Of particular note are additional biologically active compounds or agents selected from 

insecticides of the group consisting of sodium channel modulators, cholinesterase inhibitors, 

neonicotinoids, insecticidal macrocyclic lactones, GABA-regulated chloride channel 

blockers, chitin synthesis inhibitors, juvenile hormone mimics, octopamine receptor ligands,. 

15 ecdysone agonists, ryanodine receptor ligands, nereistoxin analogs, mitochondrial electron 

transport inhibitors, lipid biosynthesis inhibitors, cyclodiene insecticides, 

nucleopolyhedrovirus a member of Bacillus thuringieæsis, an encapsulated delta-cndotoxin. 

of Bacillus thuringiensis; and a naturally occurring or a genetically modified viral 

insecticide. . . 
20 . Of further note are additional biologically active compounds or agents selected from 

insecticides . of the group consisting of pyrethroids, carbamates, neonicotinoids, neuronal 

Isodium channel blockers, insecticidal macrocyclic lactones,y-arninobutyric acid antagonists, 

insecticidal ureas and juvenile hormone mimics, - a member of Bacillus thuringiensis, a 

Bacillus thuringiensis delta-endotoxin, and a naturally occurring or a genetically modified 

25 viral insecticide. 
Examples of such biologically active compounds or agents with which compounds of 

this invention can be formulated are: insecticides such as abamectin, acephate, acetamiprid, 

acetoprole, amidoflumet (S-1955), averniectin, azadirachtin, azinphos-methyl, bifenthnn, 

- bifenazate, buprofezin, bistrifluron, buprofezin, carbofuran, cartap, chiorfenapyr, 

30 chlorfluazuron, chiorantraniliprole (DPX-E2Y45), chiorpyrifos, chiorpyrifos-meth yl, 

chromafenozide, clothianidiri, cyflumetofen, cyfluthrin, beta-cyfluthrin, cyhalothrin, gamma-
cyh alothrin lambda-cyhalothrin, cypex-methnn, cyromazine, deltamethrin, di afenthiuron, 

diazinon, diel chin, diflubenzuron, dimefluthrin, dimethoate, dinotefuran, diofenolan, 

ernamectin, endosulfan, esfenvalerate, ethiprole, fenothiocarb, fenoxycarb, fenpropathrin, 

35 fenvalerate, fipronil, florticamid, flubendiamide, flucythrinate, tau-fluvalinate, flufenerim 

(UR-50701), Ł fluferioxuron, fortophos, halofenozi de, hexaflumuron, hydramethylnon, 
imidacloprid, indoxacarb, isofenphos, lufenuron, malathion, . metaflumizorte, metaldehyde, 
methamidophos, methidathion methomyl, methoprene, methoxychior, metofinthrin, 

monocrotophOs, methoxyfenozide, monocrotophos, nitenpyrain, ni thiazine, novaluron, 
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noviflumuron (XDE-007), oxainyl, parathion, parathion-methyl, permethrin, phorate, 
phosallone, phosmet; phosphamidon, pirimicarb, profenofos, profluthiin,. protrifenbute, 
pymetrozine; pyrafluproJe, pyrethrin, pyridallyl, pyrifluquiriazon, pyriprole, pyriproxyfen, 
rotenone, ryanodine, spinetoram, spinosad, spirodiclofen, spiromesifen (BSN 2060), 

5 spirotetratnat, sulprofos, tebufenozide, teflubenzuron, tefluthrin, terbufos, tetrachlorvinphos, 
thiaclopnd,- thiamethoxam, thiodicarb,, thiosultapsodiurn, tolfenpyrad, tralomethrin, 
triazamate, trichiorfon and Łtriflumuron; fungicides such as acibenzolar, aldimorph, 

. amisulbrom, azaconazole, azoxystrobin, benalaxyl, benornyl, benthiavalicarb, 
benthiavalicarb-isopropyL binomial biphenyl, bitertanol, b1aticidin-S, Bordeaux mixture 

10 (Tribasic copper sulfate), boscalidlnicobifen, bromuconazoe, bupirirnate, binhibate, 
Ł carboxin, carproparrud, captafol, captan, carbendazim, chororieb, chiorothalonil, 

chiozolinate, clotriniazole, copper oxychioride, copper salts such as copper sulfate and 
Ł copper hydroxide, cyazofaniid, Łytlunamid, cymoxanil, cyproconazoie, cyprodinii, 

dichiofluanid, diciocyn-ict, diclomezine, dicloran, diethofenearb,. difenoconazole, 
15 dimethomorph, dimoxystrobin, diniconazole, dinicoriazole-M, dinocap, discosti-obin, 

Ł dithianon, dodemorph, dodine, econazole, etacoriazole, edifeæphos, epoxiconazole, 
ethaboxam, ethirimol, ethridiazole, famoxadone, fenamidone, fenarimol, fenbuconazole; 
fencaramid, fenfuram, fenhexarnide, fenoxanii, feripicicinil, fenpropidin, fenprbpimoi-ph, 
fentin acetate, fentin hydroxide, ferbarn, ferfurazoate, ferimzone, tIuazinam, uludioxonil, 

20 flumetover, fluopicolide, fluoxastrobin, fluquinconazole, fluquinconazoie, t]usilazole, 
f]usulfamide, flutolanil, flutriafol, folpet, fosetyl-aluminum, fuberidazole, furalaxyl, 
furametapyr, hexaconazole, hymexazole, guazatine, imazahi, imibenconazole, iminoctadine, 
i odcarb, ipconazole, iprobenfos, iprodione, iprovali carb, isoconazole, isoprothiolane, 
kasugamycin, kresoxim-methyl, mancozeb, mandipropamid, maneb, mapanipyi-in, 

25 mefenoxam, mepronil, metailaxyl, metconazole, methasulfocarb, metirain, 
metorninostrobin/fenominostrobin, mepanipyrim, metrafenone, miconazole, myc1obutani 
neo-asozin (ferric methanearsonate), nuarimol, octhilinone, ofurace, orysastrobin, oxadixyl, 
oxolinic acid, oxpoconazole, oxycarboxin, paclobutrazol, penconazole, pencycuron, 
penthiopyrad, perfurazoate, phosphonic acid, phthalide, picobenzamid, picoxystrobin, 

30 polyoxin, probenazole, prochloraz, procymidone, propamocarb, propamocarb-hydrochloride, 
propiconazole, propineb, proquinazid, prothioconazole, pyraclostrobin, pryazophos, 
pyrifenox, pyrimethanil, pyrifenox, pyrolnitrmne, pyroquilon, quinconazole, qninoxyfen, 
quintozene, silthiofam, simeconazole, spiroxamine, streptomycin, sulfur, tebuconazoJe, 
techrazene, tecloftalam, tecnazene, tetraconazole, thiabendazole, thifluzamicle, thiophanate, 

35 thiophanate-methyl, thiram, tiaclini I, tolciofos-methyl, tolyfluanid, triadi mefori, triadimenol, 
ti-i arimol, triazoxide, tridemorph, trimoprhamidc tricyclazole, trifloxystrobin, triforine, 
triticonazole, uniconazole, validarnycin, vinclozolin, zineb, ziraxn, and zoxamide; 
nematicides such as aldicarb, imicyafos, oxamyl and fenamiphos; bactericides such as 
streptOxflycin; acaricidcs such as aniitraz, chinornethionat, chlorobenzilate, chexatin, 



WO 2007/079162 PCT/US2006/049459 

84 

dicofol, dienochior, ctoxaole, fenazaquiri fenbutatin oxide, fenpropathrin,fenpyroxiniate, 

Ł hexythiazox, propargite, pyridaben and tebufenpyrad; and biological agents including, 

entoniopathogenic bacteria, such as Bacillus’ thuringiensis subsp. aizawai, Bacillus - 

thuringiensis subsp. kurstaki, and the encapsulated delta-endotoxins of Bacillus thuringiensis 

5 (e.g., Ceilcap, MPV, MPVU1); entomopathogenic fungi, such as green muscardine fungus; 

Ł and entomàpathogenic virus including baculovirus, nucleopolyhedroyirus (NPV) such as 
Helicoverpa zea nucleopolyhedrovirus (HzNPV), Anagraphafalcfera nucleopolyhedrovirus 

. (AfNPV); and granulosis virus (GV) such as Cydia pomonella granulosis virus (CpGV). 
Compounds of this invention and" compositions thereof can be applied to plants 

10 ’genetically transformed to express proteins toxic to invertebrate pests (such as Bacillus 
thuringiensis delta-endotoxins). . The effect of the. exogenously applied invertebrate pest 

control compounds of this invention may be synergistic with the expressed toxin proteins 
General references for these agricultural protectants (i.e. insecticides, fungicides, 

ncmaticides, acaricides, herbicides and biological agents) include The Pesticide Manual,. 

15 13th Edition, C. D. S. Tomlin, Ed., British Crop Protection Council, Farnham, Surrey, U.K., 

2003 and The BioPesticide Manual, 2" Edition, L. G. Copping Ed., British’Crop Protection 
Council, Farriham, Surrey, U.K., 2001.  

Of note is a composition of the present invention wherein at least one, additional 

biologically active compound or agent is selected from the group consisting of abajnectin, 

20 acephate, acetamiprid, acetoprole, aldicarb, amidoflumet, amitraz, avermectin, azadirachtin, 
azinphos-methyl, bifenthrin, bifenazat, bistrifluron, buprofezin, carbofuran, Ł cartap, 
chinomethionat, chlorfcnapyr, chlorfluazuron, chiorantraniliprole,’ chiorpyrifos, ch1orpyrifos. 

methyl, chiorobeuzilate, chromafenozide, clothianidin. cyflumetofen, , cyfinthriri, 

beta-cyfluthriri, cyhalothrin, gamma-cyhalothrin, lambda-cyhalothrin, cyhexatin, 

25 cypermethrin, cyromazine, deltamethrin, diafenthiuron, diaziuon, dicofol, dieldrin, 

dienochior, diflubenzuron, dimefiuthrin, dimethoate, dinotefuran, diofenolan, emamectin, 

endosulfan, esfenvalerate, ethiprole, etoxazole, fenamiphos, fenazaquin, fenbutatin oxide, 

fenothiocarb, fenoxycarb, fenpropathrin, fenpyroximate, ferivalerate, fipronil, floni cami d, 
flubendiamide, flucythrinate, tau-flovalinate, flufenerirn, flufenoxuron, fonophos, 

’30 halofenozide, hexaflumuron, hexythiazox, hydramethylnon, imicyafos, irnidacloprid, 
indoxacarb, isofenphos, lufenuron, malathion, metatlumi zone, inetaldehyde, 
n’iethami dophos, methidathion, methomyl, methoprene, meth oxychior, methoxyfenozide, 

metofluthrin, monocrotophos, nitenpyram, nithiazine, novaluron, noviflumuron, oxamyl, 

parathion, parathion-methyl, permetbrin, phorate, phosalone, phosmet, - phosphamidon, 

35 pirimicarb, profenofos, protluthrin, propargite, protrifenbute, pymetrozine, pyrafluprole, 

Ł pyrethrin, pyridaben, pyridal yl, pyrifluquinazon, pyriprole, pyriproxyfen, rotenone, 

ryanodine, spinetorarn, spinosad, spiridiclofen, - spiromesifen, spirotetramat, sulprofos, 

tebufenozide, tebufenpyrad, teflubenzuron, tefluthnn, terbufos,’ tetrachlorvinphos, 

thiacloprid, thiamethoAam, thiodicarb, thiosultap-sodium, tolfenpyrad, ’.tralomethrin, 
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triazamate, trichiorfon, tnflumuron, Bacillus thuringiensis subap. aizawai, Bacillus 

thurfngiensis subsp. kurstaki, nucleopolyhedrovirus, an encapsulated dilta-endotoxth of 
Bacillus thuringiensis, baculovirus, entomopathogenicbacteria, entomopath o genic virus and 
entomopathogenic fungi.  

5 Also of note is a composition of the present invention wherein at least one additional 
biologically active compound or agent is selected from the group consisting of abamectin, 
acetamiprid, amitraz, avermectin, azadirachtin, Łbifenthrin, buprofezin, cartap, 

. chiorantraniliprolle, chiorfenapyr, chiorpyrifos, clothianidin, cyfTluthrin, beta-cyfluthnn, 
Oyhalothrin, lambda-cyhalothrin, cypermethrin, cyromazine, de]tamethrin, dieldrin,. 

10 dinotefuran, diofenolan, emamectin endosolfan, esfenvalerate, ethiprole, fenothiocarb, 
- fenoxycarb, fenvalerate, fipronil, flonicamid, flubendiamide, flufenoxuron, hØxafhimuron, 

hydramethylnon, imidacloprid, indoxacarb, lufenur on, metaflumizone, methOmyl, 
methoprene, methoxyfenozide, nitenpyram, nithiazine, novaluron, oxamyl,. pymetrozine, 
pyrethrin, pyridaben, pyridalyl, pyriproxyfen, ryanodine, spinetoram, spinósad, 

15 spirodiclofen, spiromesifen, tebufenozide, thiacloprid, thiamethoxarn, thiodicarb, thiosultap-
sodium, tralomethrin, triazamate, triflumuron,. Bacillus thuringiensis subsp. aizawai, 

Bacillus thuringiensis subsp.. kurstaki, nucleopolyhedrovirus and an encapsulated delta-
endotoxin of Bacillus thuringiensis 

For embodiments where one or more of these various mixing partners are used, the 
20 weight ratio of these various mixing partners (in total) to the compound of Formula I is 

Ł typically between about 1:3000 and about 3000:1. Of note are weight ratios between about 
1:300 and about 300:1 (for example ratios between about 1:30 and about 30:1). One skilled 
in the art can easily determine through simple experimentation the biologically effective 
amounts of active ingredients necessary, for the desired spectrum of biological activity It 

25 will be evident that including these additional components may expand the spectrum of 
invertebrate pests controlled beyond the spectrum controlled by the compound of Formula.1 
alone. 

In certain instances, combinations of a compound of this invention with other 
biologically active (particularly invertebrate pest control) compounds or agents (i.e. active 

30 ingredients) can result in a greater-than-additive (i.e. synergistic) effect. Reducing the 
quantity of active ingredients released in the environment while ensuring effective pest 
control is always desirable. When synergism of invertebrate pest control active ingredients 
occurs at application rates giving agronomically satisfactory levels of invertebrate pest 
control, such combinations can be advantageous for reducing crop production cost and 

35 decreasing environmental load. 
Of note is a combination of a compound of Formula 1 with at least one other 

invertebrate pest control active ingredient. Of particular note is such a combination where 
the other invertebrate pest control active ingredient has different site of action from the 
compound of Formula. 1. In certain instances, a combination with at least one other 
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invertebrate pest control active ingredient having a similar spectrum of control but a 

different site of action will be particularly advantageous for resistance management Thus, ’a 

composition of the present invention ’can further compnse a biologically effective amount of 

at least one additional invertebrate pest control active ingredient having a similar spectrum 

5 of control but a different site of action. Contacting a plant genetically modified to express an 

invertebrate pest compound (e.g., protein) or the’locus ’of the plant with a biologically 
effective amount of a conipound of this invention can also provide a broader spectrum of 

. plant protection and be advantageous for resistance management. 
Table A lists specific combinations of a compound of Formula’ 1 with other 

10 invertebrate pest control agents illustrative of the mixtures, compositions and methods of the 

present invention. The first column of. Table A lists the specific invertebrate pest control: 

agents (e.g., "Abamectin" in the first line). The second column of Table A lists the mode of  

action (if known) or chemical class of the invertebrate pest control. agents. The third column’ 

of Table A lists embodiment(s) of ranges of weight ratios’for’rates at which the invertebrate 

15’ pest control agent can be applied relative to a compound of Formula 1 an N-oxide, ’or a salt 

’thereof, (e.g., "50:1 to 1:50" of abamectin. relative to a compound of Formula 1 by weight). 

Thus, for example, the first line of Table A specifically discloses the combination of a 

compound of Formula 1 with abamectin can be applied in a weight ratio between 50:1 to,  

1:50. The remaining lines of Table A are’to be construed similarly.. Of further note Table A’ 

20 lists specific combinations of a compound of Formula 1. with other invertebrate pest control 
agents illustrative of, the mixtures, compositions and methods of the present invention and 

includes additional embodiments of weight ratio ranges for application rates. 
Table   

Invertebrate Pest 
Control Agent 

Mode of Action or Chemical Class 
’ 

’. 
Typical 

Weight Ratio 
Abamectin macrocyclic lactones , 50:1 to 1:50, 

- 

Acetamiprid neonicotinoidz 150:1 to 1:200 

Amitraz ’ - octopamine receptor ligands 200:1 to 1:100 

Avermectin macrocyclic lactories 50:1 to 1:50 
- 

Azadirachtin ecdysone agonists 100:1 to 1:120 

Beta-cyf]uthrin sodium channel modulators 150:1 to 1:200 
Bifenthrin sodium channel modulators 100:1 to 1:10 

Bprofezin chitin synthesis inhibitors 500:1 to 1:50  

Cartap nereistoxin analogs ’ 100:1 to 1:200, 

Chlorantranprole i-yanodine receptor ligands  100:1 to 1:120 

Chiorfenapyr mitochondrial electron transport 
inhibitors  

300:1 to 1:200 

Chiorpyrifos cholinesterase inhibitors - 500:1 to 1:200 

Clothianidin . ’neonicotinoids 100:1 to 1:400 
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Invertebrate Pest 
Ł Control gent 

.:Mode of Action or. Chemical Class Typical 
Weight Ratio 

: 

Cyfiuthrin sodium channel modulators 150:1 to 1:200 

CyhalothrinŁ _. sodium channel modulators Ł, 150:1 to 1200 

Cypermethrin sodium channel modulators . 150:1 to 1:200 - 

Cyromazine - chitin synthesis inhibitors -__400:1 to 1:50 

Deltaniethrin sodium channel modulators 50:1 to 1:400 

Dicidrin . cyclodiene insecticides - 200:1 to 1:100 

Dinotefuran . . . neonicotinoids . . . j50:1to1:200 

Diofenolan molting inhibitor, 150:1 to 1:200 

Emamectin . . macrocyclic lactones 50:1 to 1:10 

Endosuifan . . cyclodiene insecticides 200:1 to 1:100 

Esfenvalerate sodium channel modulators . 100:1 to 1:400 

Ethiprble . . GABA-regulated chloride chanrel 
blockers . . 

Ł. 200:1, to. 1:100 
. 

Fenothiocarb . . -. 150:1 to 1:200 

Fenoxycarb . . juvenile hormone mimics 500:1 to 1:100 

Penvalerate sodium channel modulators 150:1 to 1:200 

Fipronil GABA-regulated chloride channel . 
blockers  

150:1 to. 1:100 

Flonicarnid  . . . . 200:1to1:100 

Flubencliamide ryanodine receptor uganda 100:1 to 1:120 

Flufenoxuron chitin synthesis inhibitors . 200:1 to 1:100 

Hexaflumuron chitin synthesis inhibitors 300:1 to 1:50 

Hydramethylnofl mitochondrial electron transport 
inhibitors  

150:1 to 1:250 

Irnidacloprid neonicotinoids 1000:1 to 1:1000 
- 

Indoxacarb sodium channel modulators Ł 200:1 to 1:50 

Lambda-cyhalothrin sodium channel modulators - 50:1 to 1:250 

Lufenuron chitin synthesis inhibitors 500:1 to 1:250 

Metaflumizone  - 200:1 to 1:200 - 

Methomyl . cholinesterase inhibitors 500:1 to 1:100 

Methoprene juvenile hormone mimics 500:1 to 1:100 

Methoxyfenozide ecdysone agonists 50:1 to 1:50 

Nitenpyram neonicotinoids 150:1 to 1:200 

Nithiazine neonicotinoids 150:1 to 1:200 
Novaluron chitin synthesis inhibitors 500:1 to 1:150 

Oxamyl cholinesterase inhibitors 200:1 to 1:200 
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Invertebrate Pest- 
Control Ant  

Mode of Action or Chemical Class 
 

. - Typical 
Weight Ratio 

Pymetrozine . 200:1 to 1:100 
Pyrethrrn sodium channel modulators .100:1 to 1:10 
Pyridaben . mitochondrial electron transport 

inhibitors . . 
200:1 to ’1:100 

Pyridalyl . . .- . 200:1to1:100 
- 

Pyriproxyfen juvenile hormone mimics 500:1 to 1:100 

Ryanodine ryanodine receptor ligands 

- 

100:110 1:120 
Spinetoram . macrocyclic lactones 150:1 to 1:100 
Spinosad Ł macrocyclic lactones 500:1 to 1:10 

- 

Spirodiclofen . lipid biosynthesis inhibitors ’ 200:1 to 1:200 

Spiromesifen . . lipid biosynthesis inhibitors.__Š - 200:1 to. 1:200 

Tebufenozide  ecdysone agonists 
- 

500‘1 to 1:250 

Thiacloprid . neonicotinoids . . . 100:1to1:200 

Thiamethoxam . neonicotinoids . . 1250:1 to 1:1000 
cholinesterase inhibitors ’ - 500:1 to 1:400 -Thiodicarb - 

Thiosultap-sodium . , . 150:1 to 1:100 
Tralomethrin sodium channel modulators 150:1 to 1:200. 
Triazamate . ’ cholinesterase inhibitors 250:1 to 1:100 
Triflurnuron 

- 

chitin synthesis inhibitors 200:1 to 1:100 

Bacillus thuringiensis . . . biological agents 50:1 to 1:10 

Bacillus thuringierzsis 

delta-endotoxin 

. . 

biological agents 

. . . . 

50:.1 to 1:10 

. 

NPVeg., Gemstar) - . biological agents .50:1 to 1:10 
One embodiment of invertebrate pest.control agents (e.g., insecticides and acaricides) 

for mixing with compounds of this invention include sodium channel modulators such as 

bifenthrin, cypermethnn, cyhaiothrin, lambda-cyhalothrin, cyfinthrin, beta-cyfluthrin, deltamethrin, dirnefluthrin, esfenval erate, ferivallerate, in dox acarb, metofluthrin, profluthrin, 5 pyrethrin and tralomethrin; cholinesterase inhibitors such as chiorpyrifos, methomyl, oxamyl, thiodicarb and triazamate; neonicotinoids such as acetamiprid, ck)thianidin, 

dinotefuran, imidacloprid, nitenpyram, nith azine, thiacloprid and thiainethoxam; insecticidal 
macrocyclic lactones such as spinetoram, spinosad, abarnectin, averrnectin and emamectin; GA-BA (yŠa.minobutyric acid)-regulated chloride channel blockers such as endosu]fan, 

10 ethiprole and fipronil; chitin synthesis inhibitors such as buprofezin, cyrornazine, 
flufenoxuron, hexaflurnuron, lufenuron, novaluron, noviflumuron and triflumuron; juvenile 

hormone mimics such as diofenolan, fenoxycarb, methoprene and pyriproxyfen; octopamine 
receptor ligands such as arnitraz; ecdysone agonists such as azadirachtin, methoxyfei-iozicle 
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and tebufenozide; ryanodine receptor ligands such as ryanodine, anthranihc diamides such as 

chlorantraniliprole (see U.S. Patent 6,747,047PCT Publications WO 2003/0,15518 and WO 

2004/067528) and flubendiamide (see U.S. Patent: 6,603,044); nereistoxin analOgs such as 

cartap: mitochondrial electron transport inhibitors such as chlorfenapyr, hydramethyinon and 

5 py.t-idaben; lipid biosynthesis inhibitors such as spirodiclofen and spirornesifen; cyclodiene 

insecticides such as dieidrin; cyflumetofen; fenothiocarb; flonicamid; . metaflumizOne; 

pyrafluprole; pyridalyl; pyriprole; pymetrozine; spirotetramat; and thiosu)tap-sodium., One 

. embodiment of biological agents for mixing with compounds of this invention include 

nucleopolyhedrovirus such. as FTzNPV and AfNPV; Bacillus thuringiensis and encapsulated 

10 delta-eridotoxins of Bacillus thuringiensis such as Ceilcap, MPV and MPVU; as well asŁ 

naturally occurring and genetically modified viral insecticides including members of the 

family i3aculoviridae as well as entomophagous fungi. Of note is the composition of the 

present invention wherein the at least one additional biologically, active compound or agent 

is selected from the Invertebrate Pest Control Agents listed in Table A above. Also of note 

15 is the composition of the present invention wherein the at least one additional biologically 

active compound or agent is selected from the group consisting of cypermethnn, cyhaiothrin, 

cyfliithrin, beta-cyfinthrin. esfenvalerate, fenvalerate, tralomethrin, fenothiocarb, methomyl, 

oxamyl, thiodicarb, acetamiprid, clothianidin, imidacloprid, thiamethoxam, thiaclopnd, 

indoxacarb,. spinosad, abamectin, averrnectin, emamectin, endosulfan, ethiprole, fipronil, 

20 flufenoxuron, .triflumuron, diofenolan, pyriproxyfen, pythetrozine, amitraz, Bacillus 

thuringiensis aisawal, Bacillus thuringiensis kurstaki, Bacillus thuringiensis delta endotoxin 

and entomophagous fungi- . 
The weight ratios of a compound, including a compound of Formula 1, an N-oxide or a 

salt thereof, to the additional invertebrate pest control agent typically are between 1000:1 

25 and 1:1000, with one embodiment being between 500:1 and 1:500, another embodiment 

30 

being between 250:1 and 1:200 and another ernbpdiment being between 100:1 and 1:50. 
Listed below in Table B are embodiments of specific compositions comprising a 

compound of Formula 1 (compound numbers refer to compounds in Index Tables A-C) and 
an additional invertebrate pest control agent. 

Mixture 
No. 

Comp. 
No. 

and - Invcrtbrate Pest 
Control Ag  

Mixture 
No. 

Comp. 
No. 

and Invertebrate Pest Control 
Agant 

- 

AA I and Abamectin B-I 2 and Abamectin 

A-2 I and Acetamiprid 13-2 2 and Acetamiprid 

A-3 I and Arnitrai B-3 2 and Amitraz 

A-4 1 and Averrnectin B4 2 and Avermectin 

A-5 1 and Azadirachtin B-5 2 and Azadirachtin 

A-6 1 and Beta-cyfluthsin 13-6 2 and Beta-cyfluthrin 

A-7 I and Bifenthrin 8-7 2 and Bifenthiin 



0 

WO 20071079162 PCT/US206/049459 

Mixture 
No 

Comp.. 
No. 

and Invertebrate Pest . 
Control Ant 

Mixture 
No. . 

Comp. 
No. 

and. Invertebrate Pest Control 
Agent 

A-S 1 and . Buprofeziri . 13-8 2 and Buprofezin 

A-9 1 and Cartap B-9 2 and Cartap 

A-10 1 and Chiorantraniliprole B-10 2 and Ch1orantraniUpro 

A-li 1 and Chlorfenapyr B-Il 2 and ChIorfenapyi 

A-12 1 and Chiorpyrifos B-12 2 and Chiorpyrifos 

A-13 1 and Clothianidin 13-13 2 and Clothianidin 

A-14 1 and Cyfluthrin 13-14 . 2 and. Cyfluthrin 

A-15 1 and Cyhalothrin 13-15 2 and Cyhalothrin 

A-16 1 and Cypermethrin 13-1.6 2 and . Ł. Cypermethrin 

1 and Cyrornazine. 13-17 2 and . Cyromazine. 

A-18 . 1 and Deftamethrin 13-18 2 and Deitamethrin 

A-19 1 and Dieldrin B-19 2 and bieldriri 

A-20 1 and Dinotefuran 13-20 . 2 and . Dinotefuran 

A-21 1 and Diofenolan 13-21 2 and DiofØnolan 

A-22 1 and Ernamectin . . 13-22 2 and Emameetin 

A-23 I and Endosulfan 13-23 2 and Endosulfan 

A-24 1 and Esferivalerate . . B-24 . 2 and Esfenvaltrate 

A-25 I and Ethiprole B-25 2 and . Ethpro1e 

A-26 1 and Fenothiocarb B-26 2 and Fc.nothioarb 

A-27 I and Ferioxycarb 13-27 2 and Fenoxycarh 

A-28 1 and Fenvalerate B.-28 2 and Fenvalerate 

A-29 I. and Fipronil . 13-29 2 and Fipronil 

A-30 I and Flcnieatnid 13-30 . 2 and Flonicamid 

A-31 I and Flubendiamide 13-31 2 and Flubendiarnide 

A-32 1 and Flufenoxuron B-32 2 . and FhiIenoxuron 

A-33 1 and Rexafluinuron 13-33 2 and Hexaflumuron 

A-34 I and Flydramethylnon B-34 2 and Hydramethylnon 

A-35 1 and tmidacloprid 13-35 2 and lmidacloprid 

A36 I and Indoxacarb 13-36 2 and Indoxacarb 

A-37 1 and Lambda-cyhalothrin 13-37 2 and Lambda-cyhalothrin 

A-38 1 and Lufentiron B-38 2 and Lufenuron 

A-39 1 and Metaulumizone 13-39 2 and Metaflumizorte 

A-40 1 and Methoiriyl B-40 2 and Methomyl 

A-41 1 and Methoprene B-41 2 and Methoprene 

A-42 I and Methoxyfenozide B-42 2 and Methoxyfenozide 

A-43 1 and Nitenpyram 8-43 2 and Nitenpyram 

A-44 I and Nithiazine 
. 

13-44 2 and Nithiazine 
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Mixture 
No. 

Comp. 
No. 

and Invertebrate Pest 
Control Agent 

- Mixture 
No. 

Comp. 
No. 

and Invertebrate Pest Control 

: 

Agent - 

A45 

- - 

1 and Novauron B-45 2 and - ovaIuron 

A-46. I and Oxamyl B-46 2 and Oxamy] 

A-47 I and Pyrnetrozine B-47 2 and Pymetrozine 

A-48 I and Pyrethrin 13-48 2 and Pyrethrin 

A-49 1 and Pyridaben B-49 2 and Pyridaben 

A-SO 1 and PyridaIy B -SO 2 and Pyridalyl 

A-SI I and Pyriproxyfen 13-51 2 and Pyriproxyfen 

A-52 1 and Ryanodine 13-52 2 and Ryanodine 

A-53 1 and Spinetoram 13-53 2 and S.pinetorani 

A-54 1 and Spinosad 8-54 2 and Spinosad 

A-55 1 and Spirodiclofen 8-55 2 and Spirodiclofer - 

A-56 1 and Spirornesifen B-56 2 and Spiromesifen 

A-57 1 and Tebufenozide B-57 2 and Tebufenozide 

A-58 I and Thiacloprid B-59 2 and Thiacloprid 

A-59 1 and Thiamethoxam 8-59 2 and Thiarnethoxarn 

A-60 1 and Thiodkarb 8-60 2 and Thiodicarb 

A-61 1 and Thiosultap-sodium 13-61 2 and Thiosultap-sodium 

A-62 I and Tralomethrin B-62 2 and ’Fralornethrin 

A-63 1 and Triazamate B-63 2 and Triazarnate 

A-64 1 and Tritlumuron R-64 2 and Triflurnuron 

A-65 I and Bacillus thuringiensis B-65 2 and Bacillus thuringiensis 

A-66 I and Bacillus thuringierisis B-66 2 and Bacillus rhuringiensis 

delta-endotoxin deta-endotoxin 

A-67 1 and NPV (e.g.. Gemstar) 8-67 2 and NPV (e.g., Gemstar) 

c -I 101 and Abamectin D-1 104 and Abamectin 

C-2 101 and Acetamiprid D-2 104 and Acetamiprid 

C-3 101 and Amitraz D-3 104 and Amitraz 

C-4 101 and Avermeetin 1)-4 104 and Averrncctin 

C-5 101 and Azadirachtin D-5 104 and Azadirachtiti 

C-6 101 and Beta-cyfiuthrin D-6 104 and Beta-cyfluthrin 

C-7 101 and Bifenthrin D-7 104 and Blfcnthi-in 

C-8 101 and Buprofezin D-8 104 and Buprofezin 

C-9 101 and Cartap D-9 104 and Cartap 

C-10 101 and Chlorantraniliprole D-lO 104 and Chiorantraniliprole 

C-li 101 and Chlorfcnapyi’ D-1 1 104 and Chiorfenapyr 

C-12 101 and Chloi-pyrifos I)-12 104 and Chiorpyrifos 

(-13 101 and Clothianidin ID-13 104 and ClothiÆnjdin 
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Mixture 
No. 

Comp. 
No, 

and Invertebrate Pest 
Control A 

- Mixture 
No. 

Comp. 
No. 

and ’Invertebrate Pest Control 
Agent 

C-14 101 and Cyfluthrin D-14 104 and 
: 

Cyfinthrin 

C-15 101 and Cyhalothrin D-15 104 and :Cyh1othrin 

C-16 101 and Cyperrnethrio D-16 104 and Cypermethrin 

C-17 101 and Cyromazne D-17 104 and Cyrotnazine 

c-iS 101 and DeltameihrLn D-18 : 104 and Deltamethrin 

C-19 101. and Dieldrin D-19 104 and Dieldrin 

C-20 101 and Dinotefuran D-20 104 and Din otefuran. 

C-21 101 and Diofenolan D-21 104 and Diofenotan 

C-22 101 and Emamectin D22 104 and Ernamectin 

C-23 101 and Endosulfan D-23 104 and Endosulfan 

C-24 101 and Esfenvalerate D-24 104 and Esfenvaicrate 

C-25 101 and Ethiprole D-25 104 and Ethpro1e. 

C-26 101 and Fenothiocarb D-26 104 and Fenothiocarb 

C-27Ł 101 and 1eæoxycarb 13-27 104 and Fenoxycarb 

C-28 101 and Fenvalerate D-28 104 and Ferivalerate 

C-29 101 and Fipronil 13-29 104 and Fipronil 

C-30 101 and Flonicamid D-30 104 and Flomeamid 

C-31 101 and Flubendiamide 13-31 104 and Flubendiamide 

C-32 101 and Flut’enoxuron 13-32 104 and Flufenoxuron 

C-33 101 and Hexaflumuron 13-33 104 and Hexaflumurun 

C-34 101 and Hydramethylnon 13-34 104 and Hydrarnethylnon 

C-35 101 and Imidacloprid 13-35 104 and Imidaclopnd 
: 

C-36 101 and indoxacarb D-36 104 and lndoxacarb 

C-37 101 and Lambda-cyhalothrin 13-37 104 and Lambda-yha1othrin 

C-38 1.01 and Lüfenuron 13-38 104 and Lufenuron 

C-39 101 and Metaflurnizone 13-39 104 and Metaflumizone 

C-40 101 and Methomyl 13-40 104 and Methomyl 

C-41 101 and Methoprerie 13-41 104 and Methoprene 

C-42 101 and Methoxyfenozide D-42 104 and Methoxyfenozide 

C-43 101 and Nitertpyram 13-43 104 and Nitenpyram 

C-44 101 and Nithiazne 13-44 104 and Nithiazine 

C-45 101 and Novaluron 13-45 104 and Novaluron 

C.-46 101 and Oxamyl D-46 104 and Oxarnyl 

C-47 101 and Pymetrozine D-47 104 and Pymetrozine 

C-48 101 and Pyrethrirt 13-48 104 and Pyrethrin 

C-49 101 and Pyridaben 13-49 104 and Pyridaben 

C-50 101 and Pyridalyl 13-50 104 and Pyriclajyl 
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Mixtuie 
No. 

Comp. 
No. 

and Invertebrate Pest - 
Control Agent 

Mixcure 
No. 

Comp; 
No, 

and invertebrate Pest Control 
Agent 

C-Si 101 and Pyriproxyfen D-51 104 and Pyriproxyfen 

C-52 101 and Ryariodine D-52 104 and Ryanodine 

C-53 101 and Spinetoram D-53 104 and Sphietoram 

C-54 101 and Spinosad D-54 104 and Spinosad. 

C-55 101 and Spirodiclofen D-55 104 ’and Spirodictofen 

C-So 101 and Spiromesifen D56 104 and Spiromesifen 

C-57 101 and Tebufenozide D-57 104 and Tebut’enozide 

C-58 101 and Thiacioprid ID-58 104 and Thiacloprid 

C-59 101 and Thiarnethoxam D-59 104 arid. Thianiethoxam’ 

C-60 101 and Thiodicarb ’ D-60 104’ and ,Ł ..Thiodicarb 

C-61 ’ 101 and Tliosu1tap-sodium , D-61’ ’ 104 and ’ Thiosultap-sodium 

C-62 101 and Tralomethrin ’ D-62 104 ’ and Tralomethrin 

C-63 101 and ’ Triazamate D-63 104 and ’ Triazamate 

C-64 101 and Triflumuron  D-64 104 and , Triflurniiron 

C.-65 101 and Bacillus rhuringiensis , D-65’ ’ ’ 104 and Bacillus thurirzgiensis 

C-66 101 and Bacillus thuringensis- D-66 104 and Bacillus thurin,gie.nsis 

delta-endotoxin ’ ’ ’ delta-endotoxin 

C-67 ’ ’101 and NPV (e.g, Gemstar) D-67 104 and , NPY (e.g., Gemstar) 

E-1 8 and  Abamectin F-i 10 and ’Abamectin 

E-2 S and ’ Acetamiprid , F-2 10 and Acetamiprid 

8 and Amitraz F-3 10 and Amitraz 

E-4 8 and Avermectin ’ F-4 10 and Avermectin 

E-5 S and Azadirachtin F-S , 10 and Azadirachtin 

E-6 S and Beta-cyfluthrin ’ F-6 10 and Beta-cyfluthrtn 

E-7 "8 and Bifenthrin 
’ F-7 10 and Bjfntj’tj 

E-8 8 and Buprofezin F-S 10 and Btiprofezin 

8 and Cartap F-9 10 and Cartap 

E-10 S and Chiorantraniliprole F-10 10 and Chiorantraniliprole 

E-11 8 and Chiorfenapyr F-li 10 and Chiorfenapyr 

E-12 8 and Chiorpyrifos F-12 10 and ’ Chlorpyrifos 

E-13 5 and Clothianidin F-13 10 and Clothjanidin 

E-14 S and Cyfluthrin 
, F-14 10 and Cytluthrin 

15 8 and Cyhalothrin F-IS 10 and , Cyhalothrin 

13-16 8 and Cypermethrin F-16 10 and Cypermethrin 

13-17 8 and Cyromazine F-1’7 
’ 10 and Cyroma.zjne 

E-18 S and Deltametbrin F- lB 10 and Deltarnethrin 

13-19 L 
and ’ Dieldrin F- 19 10 and biejdrin 



WO 2007/079162 

94 

PCT/US2006/049459 

Mixture 
No. 

Comp. 
No. 

and Invertebrate Pest 
Control Arent, 

- Mixture 
No. 

Comp. 
No. 

and 
Ł 

lnvertebrale Pest, Control 
: Ant 

E-20 8 and Dinotefuran’ F-20 10. and Dinotefuran 

E-21 8 and Diofenolan . ’F-21 10 - and ’ Diofenolan. 

E-22 S and Emamectin F22 10 and . ’ Emamectin 

E-23 8 and Endosuffan F-23 ’ 10 and  , , Endoulfan -: 

E-24 8 and .. Esfenvalerate F24 Ł,10,  and , Esfenvalerate. 

E-25 S and Ethiprole ’ F-25 ..: 10 . and ’Ł Ethiprole 

E26 8 and  Fenothio’carb F-26 Ł. . 10 and ’ . Fenothiocarb 

E-27 8 and . Fenoxycarb . ’ F-27 .. . 10.’ and 
’ Fenoxycarb - 

E-28 8 and Fenvalerate F-28 10 ’and Fenvalerate 

E-29 S and Fipronil . F-29 10 and Fipronil 

E-30 8 and  . Flonicamid .’ F-30 
. 10. and . Flonicamid 

iE-3 I ’ S and . Flubendiarnide F-3 1, 10 and Flubendiamide 

E-32. S and .Flufenoxuron - F-32 110 .Ł and Ł’ ŁFluIenoxnron 

E-33 8 and . Hexaflumuron , F-33 . ...10 and HexaTh.imuron" 

E-34 . 8 . and Hydramethylnon F-34 .10 and . ’ : Hydramethylnon 

E-35 ,8 and Imidacloprid F-35. . 10. and ’ .Imidacloprid 

E-36 S and Indoxacarb F-36 10.’and Indoxacarb 

E-37 . S andŁ L,rnbdacyhaIothrin . .F-31 10 and , Lambda-cyhalothrin 

E-38 8 and , Lufenuron ’ ’ F-38 
- 10 . and . ’Lufenuron 

E39 8 and Metaflumizone F39 ’ 10 and , Metatlumizone 

E-40 S and ’ Methomyl . , 

F-40 
, 10Ł. and , Methom,yI E41 8 and 

Methoprene F-41 10 and ., - ’ Methoprene E-42 .9 and Methoxyfenozide F-42 10. ’ and Methoxyfenozide E-43 8 and Nitenpyram . ’ F-43 10 and ’ ’ Nirenp’ram E-44 8 and Nithiazine ’ F-44 10 

and Nithiazine E-45 S and Novaluron F-45 10 

and  Novaluron 

E-46 8 and Oxamyl F-46 10 

and 
Oxamyl E-47 8 and PymetTozine F-47 10 and Pymetrozine E-48 S and Pyrethriii F-48 10 

and 
Pyrethrin E-49 S and 

Pyridaben F-49 ’ 10 and Pyndaben E-50 8 and Pyridalyl F-50 10 and Pyridaly] E-51 8 and Pyriproxyfen F-Si 10 and ’ Pyriproxyfen E-52 S and , Ryanodine F-52 10 and kyanodine E-53 S and Spinetoram , F-53 10 

and Spinetoram E-54 8 and Spinosad , 10 and Spinosad E-55 8 and Spirodiclofen , F-55 ID and , Spirodiclofen E-56 8 and Spiromesifen F-56 10 

and . Spiromesifen 
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Mixture 
No. 

Comp., 
No. 

and Invertebrate Pest-7 
Control Agent 

Mixture 
No. 

Comp. 
No, 

and Invert ebratePest Control 
Agent 

E-57 

- 

8 and Tebufenozide F-57 ’10 and Tebüfenozide 

E-38 8 and Thiacloprid F-58 10 and Thiackprid 

E-59 8 and Thiamethoxam F-59 10 - and Thiametl’ic,xam 

E-60  8 and. Thiodicarb P-60 10 and Thiodicarb 

E-61 8 and Thiosultap-sodium F-61 10 and Thiosultap-sodium. 

E-62 8 and Tralometbrin F-62 10 and Tralomethrin 

E-63 8 and Triazarnate F-63 .10 and . Triazamate 

E-64 S and Trifluniuron F-64 10 and Triflutnuron 

E-65 S and Bacillus thuringiensis F-6510 and Bacillus thurin,’iensis. 

8 and Bacillus rhur&zgiensi.c F-66 10 and Bacillus thuringiensis 

delta-endotoxin - delta-etidotoxin 

£-67. S and NPV (e.g.. Gemstar) F-67 JO and NPV (e.g., Gemstar) 

0-1 41 ,and Abamectin H-I 51 and Abamectin 

0-2 41 and Acetamiprid 11-2 51 and . Acetamiprid 

G-3 41 and Amitraz . H-.3 51’ and Arnitraz 

0-4 41 and Averrnectin 11-4 51 and Averrnectin 

0-5 41 and Azadirachtin H-S Si . and Azadirachtin 

0-6 41 and Beta-cyfluthrin H-6 51 . and Beta-cyfluthrin 

0-7 41 and Bifenthrin H-7 51 . and BifentMn 

C-S 41 and Buprofezin 11-8 . 51. and Buprofezin 

0-9 41 and Cartap 11-9 51 and. ’ Cartap’ 

0-10 41 and Chlorantraniliprole. 11-10 51 and Chlorantrariiliprole 

0-11 41 and Chlorfenapyr 11-11 51 and Chlorfenapyr 

G-12 41 and Chiorpyrifos 11-12 51 and Chiorpyrifos 

0-13 41 and Clothianidin 11-13 51 and Clothianidin 

G-14 41 and Cyfluthrin H-14 51 and Cyfluthrin 

0-15 41 and Cyhalothrin 11-15 51 and Cyhalothrin 

0-16 41 and Cypermethrin H-16 51 and Cypermethrin 

G-17 41 and Cyroma.zine 11-17 51 and Cyromazine 

0-18 41 and Deltamethrin H-IS 51 and Deltàrnethrin  

0-19 41 and Dieldrin 11-19 51 and Dieldrin 

0-20 41 and Dinotefuran 11-20 51 and Dinotefuran 

0-21 41 and Diofenolan 11-21 51 and Diofenolari 

G-22 41 and Emamectin. 11-22 . 51 
. and Erriamectin 

G-23 41 and 

, 

EndosuJfan 11-23 51 and Endogulfan 

C-24 41 and Esfenvalerate H-24 51 and Esfenvalerate 

0-25 ’ 41 and Ethiprole D-25 51 and Ethiprole. 
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Mixture 
No. 

Comp.. 
No. 

and -InvertebratePest.. 
ControLAaant 

Mixture 
No.. 

Comp 
No. 

and Invertebrate Pest Control 
Ant  

G-26 41 and Fenothiocarb H-26 51 and - . Fenothiocarb 

C-27 41 and Fenoxycarb D-21 51 and Fenoxycar6 

0-28 41 and Fe.nvalerate H-28 -. 51 and Fenvalerate 

0-29 41 and Inipronil H-29 51 and Fipronil 

G-30 41 and . Flonicamid H-30 51 and Flonicarnid 

0-31 41 and Flubendiamide H-31 51 and Flubendiamide 

0-32 41 and Flufenoxuron H-32 51 and Flufcnoxuron 

G-33 41 and. 1-lexaflumuron. H-33 5: and Hexatlumuron 

G-34 41 and Ilydramethylnon H-34 51 and }lydramethyinon 

G-35 41 and Irnidacloprid 11-35 51 .. and Irnidacloprid 

0-36 41 and Indoxacarb 11-36 51 and -Indoxacarb 

0-37 41 and Larnbda-cyhalothrin 11-37 51 and Lambda-cyhalotlirin 

0-38 41 and Lufenuron 11-38 51 and Lufenuron 

G-39 41 and Metaflumizone 11-39 51 and Metaflümizone 

G-40 41 and Methomyl H-40 51 and Methomyl 

0-41 41 and Methoprene 11-41 51 and - Methoprene 

0-42 41 and Methoxyfenozide . H-42 
. 51 . and  Methoxyfenozicie 

0-43 41 and . Nitenpyram . 11-43 51 and Nitenpyrarn 

0-44 41 and Nithiazine FI-44 ii and Nithiazine 

0-45 41 and Novaluron 11.45 51 and Novaluron 

G-46 41 and Oxamyl }3-46 51 and Oxamyl 

0-47 41. and . Pymetrozine H-47 51 . and Pymetrozine 

0-48 41 and Pyrethrin H-48 
. 51 and Pyrethrin 

G-49 41 and Fyi-idaben H-49 51 and Pyridaben 

0-50 41 and Pyridalyl H-SO 51 and Pyridalyl 

0-51 41 and Pyriproxyfen H-51 51 and. Pyriproxyfen 

0-52 41 and Ryanodine 11-52 51 and Ryanodine 

0-53 41 and Spinetoram 11-53 51 and Spinetoram 

G-54 41 and Spinosud 11-54 51 and Spinosad 

G-55 41 and Spirodiclofen H-55 51 and Spirodiclofen 

0-56 41 and Spiromesifen 11-56 51 and 
- Spiromesifen 

G-57 41 and Tebufenozide H-57 51 and Tebufenozide 

0-58 41 and Thiacloprid 11-58 51 and Thiacloprid 

0-59 41 and Thiamethoxam H-59 51 and Thianiethoxarn 

0-60 41 and Thiodicarb 14-60 51 and 
- Thiodicarb 

0-61 41 and Thiosultap-sodiurn 11-61 51 and Thiosultap- sodium 

G-62 41 and Tralomethrin H-62 51and Tralomethrin 
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Mixture 
No. 

Conip, 
No. 

and Invertebrate Pest 
Control Agent 

Mixture 
No. 

Corrip. 
No. 

and 
- 

Invertebrate Pest Control 
Agent -. 

G-63 41 and Triazarnate H-63 51 and Triazamate 

G-64 41 and Tritl,urnuron - H-641 51 and Tritlumurôn 

0-65 41 and Bacillus thuringiensis Fl-65 51 and Bacillus r/züringien.ris 

G66 41 and Bacillus thuringiensis ’ H-66 51 and Bacillus rhuringiensis 

delta-endotoxi a - delta-endotoxin 

G-67 - 41 and NTPV (e.g., Gemstar) H-67 51 and 
- NPV (e.g., Gemstar) 

The specific mixtures listed in Table 13 typically combine a compound of Formula I 
Ł with the other invertebrate pest agent in the ratios specified in Table A. - 

Invertebrate pests are controlled in agronomic ,and nonagronornic applications by 
applying one or more compounds of this invention, typically, in the form of a composition, in 

5 a biologically effective amount, to the environment of the pests, including the agronomic 

and/or nonagronomic locus of infestation, to the area to be protected, or directly on the pests 
to be controlled. 

Thus the present invention comprises a method for controlling an invertebrate pest in 
agronomic and/or nonagronornic applications, comprisiiig contacting the invertebrate pest or 

10 its environment with a biologically effective amount of one or more of the compounds of the 
invention, or with a composition comprising at least one.such compound or a composition 
comprising at least one such compound and a biologically effective amount of at least one 
additional biologically active compound or agent. Examples of suitable compositions 
comprising a compound of the invention and a biologically effective amount of at least one 

15 additional biologically active compound or agent include granular compositions wherein the 
additional active compound is present on the same gran(ile as the compound of the invention 
or on granules seprate from those of the compound of the invention. 

To achieve contact with a compound or composition of the invention to protect a field 
crop from invertebrate pests, the compound or composition is typically applied to the seed of 

20 the crop before planting, to the foliage 
(e.g., leaves, stems, flowers, fruits) of crop plants, or 

to the soil or other growth medium before or after the crop is planted. 
One embodiment of a method of contact is by spraying. Alternatively, a granular 

composition comprising a compound of the invention can be applied to the plant foliage or 
the soil. Compounds of this invention can also be effectively delivered through plant uptake 25 by contacting the plant with a composition comprising a compound of this invention applied as a soil drench of a liquid formulation, a granular formulation to the soil, a nursery box treatment or a dip of transplants. Of note is a composition of the present invention in the form of a soil drench liquid formulation. Also of note is a method for controlling an invertebrate pest comprising contacting the invertebrate 

pest or its environment with a 
30 biologically effective amount of a compound of the present invention or with a composition comprising a biologically effective amount of a compound of the present invention. Of 
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further note is this method wherein the environment is soil and the ’Co -iposition is applied’ to 

the soil as a soil drenchformulation. Of ’further note is that compounds of this invention are 

also effective by localized application to the locus of infestation. Other methods Of contact 

include application of a compound or a composition of the invention by:direct and residual 

5 sprays, aerial sprays, gels, seed coatings, microencapsulations, systemic uptake, baits, ear 

tags, boluses, foggers, fumigants, aerosols, dusts and many others. One embodiment of a 

method of contact is a ’dimensionally stable fertilizer granule, stick or tablet comprising a 

compound or composition of the invention. The compounds of this invention can also, be 

impregnated into materials for fabricating invertebrate control devices (e.g., insect notting). 

10 Compounds of this invention are also useful in seed treatments for protecting seeds 

from invertebrate pests. In the context of the present disclosure and claims, treating a seed 

means contacting the seed with a biologically effective ’amount of a compotind of this 

invention, which is typically formulated, as’ 
a 

composition of the invention. This seed 

treatment protects the seed from invertebrate soil pests and generally can also protect ’rOots 

15 and other plant parts in contact with the soil of the seedling developing from. the germinating 

seed. The seed treatment may also provide protection of foliage by translocation of the  

compound of this invention or a second active ingredient within the developing plant. Seed 

treatments- can be applied to all types of seeds, including those from which plants genetically 

transformed to express ’specialized traits will germinate. Representative examples include 

20 those expressing proteins toxic to invertebrate pests, such as Bacillus thuringiensis toxin or 

those expressing herbicide resistance such’ as glyphosate acetyltransferase, which provides 

resistance to glyphosate. ’ 
One method of seed treatment is by spraying or dusting the seed with a compound of 

the, invention (i.e. as a formulated composition) before sowing the seeds. Compositions 

25 formulated for seed treatment generally comprise a film former or adhesive agent. Therefore 

typically a seed coating composition of the present invention comprises a biologically 

effective amount of a compound of Formula 1, an N-oxide or salt thereof, and a film former 

or adhesive agent. Seed can be coated by spraying a flowable suspension concentrate 

directly into a tumbling bed of seeds and then drying the seeds. Alternatively, other 

30 formulation types such as wetted powders, solutions, suspoernulsions, emulsifiable 

concentrates and emulsions in water can be sprayed on the seed. This process is particularly 

useful for applying film coatings on seeds. Various coating machines and processes are 

available to one skilled in the art. Suitable processes include those listed in P. Kosters et al., 

Seed Treatment: Progress and Prospects. 1994 BCPC Monaph No. 57, and references 

35 listed therein. 
The treated seed typically comprises a compound of the present invention 

in an 

amount from about 0.1 g to 1 kg per 100 kg of seed (i.e. from about 0.0001 to 1% by weight 

of the seed before treatment). A flowable suspension formulated for seed treatment typiÆally 
comprises from about 0,5 to about 70% of the active ingredient, from about 0.5 to about 30% 
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of a film-forming adhesive, frorri about,05 to about 20% of a dispersing agnt, from 0 to 

’about 5% of a thickener, from O to about 5% of a pigment and/or dye, from 0 to about 2% of 

an antifoaming agent, from 0 to about 1% of a preservative, andfrom 0 to about 75% of ’a 

volatile liquid diluent. ’ 
5 , The compounds of this invention can be incorporated into a bait composition that is’ 

consumed by an invertebrate pest or used within a device such as a trap, bait station, and the 

like. Such a bait composition can be in the form of granules which comprise (a) active 

’ ingredients, namely a biologically effective amount of a compound Ł of Formula 1, an 

N-oxide, or salt thereof; (b) one or more foOd materials; optionally (c) an attractant, and 

10 optionally (d) one or more’ hurnectants. Of notere granules or ’bait compositions which 

comprise between about 0.001-5% active ingredients, about 40-99% food material and/or 

attractant; arid-optionally about 0.05-101110 humectants, which’are effective in controlling soil -’ 

invertebrate pests ’at very low application rates, particularly at doses of active ingredient that 

are lethal by ingesti6n rather than by direct contact.’ Some food.materials can function both 

15 as a food source and an attractant- Food materials include carbohydrates, proteins and lipids. 

Examples of food materials are’ vegetable flour, sugar, starches, animal fat, vegetable oil, 
yeast extracts and milk solids. Examples of attractants are ’odorants and flavorants, ’such as 

fruit or plant extracts, perfume, or other animal or plant component, pheromones or other 

agents known to attract a target invertebrate pest. Examples of’humectants, i.e. moisture 

20 retaining agents, are glycols and other polyols, glycerine and sorbitol. Of note is a bait 
composition (and a method utilizing such a bait composition) used to control at least one 
invertebrate pest selected from the group consisting of ants, termites and cockroaches.. A 
device for controlling an invertebrate pest can comprise, the present’bait composition anda 
housing adapted to receive the bait composition, wherein the housing has at least one 

25 , opening sized to permit the invertebrate pest to pass through the opening so the invertebrate 
post can gain access to the bait composition from a location outside the housing, and wherein 
the housing is further adapted to be placed in or near a locus of potential or known activity 
for the invertebrate pest. 

The compounds of this invention can be applied without other adjuvants, but most 
30 often application will be of a formulation comprising one or more active ingredients with 

suitable carriers, diluents, and surfactants and possibly in combination with a food 
depending on the contemplated end use. One method of application involves spraying a 
water dispersion or refined oil solution of a compound of the present invention. 
Combinations with spray oils, spray oil concentrations, spreader stickers, adjuvants, other 

35 solvents, and synergists such as piperonyl butoxide often enhance compound efficacy. For 
iionagronomic uses such sprays can be applied from spray containers such as a can, a bottle 
or other container, either by means of a pump or by releasing it from a pressurized container, 
e.g., a pressurized aerosol spray can. Such spray compositions can take various forms, for 
example, sprays, mists, foams, fumes or fog. Such spray compositions thus can further 
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comprise propellants, foaming agents etc as the case may be Of note is a spray 
composition comprising a biologically effective amount of a compound or a composition of 
the present invention and a carrier. One embodiment of such a spray composition comprises 

a biologically effective amount of a compound or a composition of the present invention and 
5 a propellant. Representative propellants include, but are not limited to; methane, ethane, 

propane, butane, isobutane, butene, pentane, isopentane, : nŒopentane, peritene, 
hydrofluorocarbons chlorofluorocarbons, dimethyl ether, and mixtUres of the foregoing. Of 

S note is a spray composition (arid a method utilizing such a spray composition dispensed from 
a spray container) used to control at least one invertebrate pest selected froni the ’group 

10 consisting of mosquitoes, black flies, stable flies, deer flies, horse flies, wasps, yellow 
jackets, hornets, ticks, spiders, ants, gnats, and the like, including individually or in 
combinations.. ’ 

Nonagronomid applications include protecting an animal, particularly a, vertebrate, 
more particularly a homeotherrnic vertebrate (e.g., mammal or bird) and most particularly a 

15 mammal, from’ an invertebrate parasitic pest by administering a parasiticidally effective (i.e. 
biologically effective) amount of a compound of the invention, typically in the form -of, a 
composition formulated for veterinary use, to the animal to be protected;" Therefore of note 
is a method for protecting an animal comprising administeri ng to the animal a parasiticidally 
effective amount of a ’compound of the invention. As referred to in the present disclosure 

20’ and claims, the term "parasiticidal" and "p arasiti ci dally" refers to observable effects on an, 
invertebrate parasite pest to provide protection of an animal from the pest. Parasiticidal 
effects typically relate to diminishing the occurrence or activity of the target invertebrate" 
parasiticpest. Such effects on the pest include’ necrosis, death, retarded growth; diminished 
mobility or lessened ability to remain on or in the host animal, reduced feeding and 

25 inhibition of reproduction. These effects on invertebrate parasite pests provide control-
(including prevention, reduction or elimination) of parasitic infestation or infection of the 
animal. Examples of invertebrate parasitic pests controlled by administering a 
parasiticidaliy effective amount of a compound of the invention to an animal to be protected 
include ectoparasites (arthropods, acarines, dc) and endoparasites (hehninths, e.g.. 

30 nematodes, trematodes, cestodes, acanthocephalans, etc.). In particular, the compounds of 
this invention are effective against ectoparasites including: flies such as Haeinatobia 
(Lyperosia) irr-itans (horn fly), Stomoxys calcitrans (stable fly), Sirnuihun spp. (blackfly), 
Glossina spp (tsetse flies), flydrotaea irritans (head fly), Musca autunmalis (face fly), 
Musca doniestica (house fly), Morel/ia simplex (sweat fly), Tcthanus spp. (horese fly). 

35 Hypoderma bovis, Hypoderma lineatum, Lucilia sericata, Lucilia Cuprina (green blowfly), 
Calliphora spp. (blowfly), Protophorn’iia spp., Oestrus avis (nasal botfly), Culicoides spp. 

(midges), Hippobosca equine, Gastrophilus instestinalis, Gastrophilus haemorrhoidalis and 
Gastrophilus zasljy; ]ices such as Bovicola (Damalinia) bovi5, Tiovicola equi, Haematopinus 
asini, Felicola subrostratus, Here rodoxus spiniger, Lignonathus sez’osus and ’ Tricijodectes’ 
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canis; keds such as Me’1ophagus ovinus; mites such as ŁPsçropzes spp., Sarcoptes scabei, 

Chorioptes bovis, Deniodex equi, ’Chey(eriella. spp.,. Notoedres cati, Trombicula spp and 

Otodectes cyanotis (ear mites); ticks such as Ixodes spp., Iioophilus spp., Rhipic’ephalus spp., 

A,nblyomma spp.,’ Dermacentor spp., Hyalomina spp. and Hae7naphysalis spp.; fleas such as 

5 Ctenocephalidesfelis (cat flea) and Ctenocephalides canis (dog flea). 

Nonagrononiic applications in the veterinary sector are by conventional means such as 

by enteral administration in the form of, for example; tablets, capsules, dunks, drenching 
. preparations, granulates, pastes, boli, feed-through procedures,’ suppositories; or by 

parenteral administration, such as by injection (including intramuscular, subcutaneous, 
10 intravenous, iritraperitoneal), implants; by nasal administration; ’by topical administration, 

for example, in the form of immersion or dipping, spraying, washing, coating with powder, 
or application to a small area of the animal, and through articles such 

as neck collars,, ear 

tags, tail bands, limb bands or halters which comprise compounds or compositions of the’, 
present invention. , 

15 Typically a parasiticidal composition according to the present invention comprises a 

mixture of a compound of Formula 1, an N-oxide or a salt"therŁof, with one or more 
pharmaceutically or veterinarily acceptable carriers comprising excipients and auxiliaries’ 
selected. with regard to the intended route of administration (e.g., oral, topical or parenteral 
administration such as injection) and in accordance with standard practice. In addition, a 

20 suitable carrier is selected or the basis of compatibility with the one or more active 

ingredients in the composition, including such considerations as stability relative to pH and. 
moisture content. Therefore of note is a composition for protecting an animal from an 
invertebrate parasitic pest comprising a parasitically effective amount of a compound of the 
invention and at least one carrier. . . 

25 For parenteral administration including intravenous, intramuscular and subcutaneous 
injection, a compound of the present invention can be formulated in suspension, solution or 
emulsion in oily or aqueous vehicles, and may contain adjuncts such as suspending, 
stabilizing and/or dispersing agents. Pharmaceutical compositions for injection include 
aqueous solutions of water-soluble forms of active ingredients (e.g., a salt of an active 

30 compound), preferably in physiologically compatible buffers containing other excipients or 
auxiliaries as are known in the art of pharmaceutical formulation. 

For oral administration including solutions (the most readily available, form for 
absorption), emulsions, suspensions,’ pastes, gels, capsules,  tablets, boluses powders, 
granules, rumen-retention and feed/water/lick blocks, a compound of the present invention 

35 can be formulated with binders/fillers known in the art to be suitable for oral administration’ 
compositions, such as sugars (e.g., lactose, sucrose, mannitol, sorbiloD, starch (e.g., maize 
starch, wheat starch, rice starch, potato starch), cellulose and derivatives (e.g., 
methylcellulose, carboxymethylceflulose, ethyihydroxyceflulose),’ protein derivatives (e.g., 
zein, gelatin), and synthetic polymers (e.g., polyvinyl alcohol, polyvinylpyrrolidone). If 
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desired, lubricants (e.g., magnesium . stearate), disintegrating agents (e.g., cross-linked 

polyvinylpyrrolidinone, agar, alginic acid) and dyes or pigments can be added. Pastes and 

gels often also contain adhesives (e.g., acacia, alginic acid, bentonite, cellulose, xanthangum, 

colloidal magnesium aluminum silicate) to aid in keeping the composition in contact with 

5 the oral cavity and not being easily ejected. . 

- If the parasiticIdal compositions are in the form of feed concentrates, the earner is 

typically selected from high-performance feed, feed cereals or protein concentrates. Such 

S feed concentrate-containing compositions can, in addition to the parasiucidal active 

ingredients, comprise additives promoting animal health or growth, improving quality of 

10 meat from animals for slaughter or otherwise useful to ’animal husbandry. These additives 

can include, for example, vitamins, antibiotics, chemotherapeutics, bacterjostats, fungistats, -. 

coccidiostats and hormones. 
Compounds of the present invention have been discovered to have favorable 

pharmacokinetic and phannacodynamic properties providing systemic availability from oral 

15 administration and ingestion. Therefore after ingestion by the animal to be protected, 

parasiticidally effective concentrations of compounds of the invention in the bloOdstream 

protect the treated animal from blood-sucking -PC sts such as fleas, ticks and lice. Therefore 

of note is a composition for protecting an animal from an invertebrate parasite pest in a form 

for oral administration (i.e. comprising, in additiOn to a parasiticidally effective amount of a 

20 compound of the invention, one or more carriers selected from binders and fillers suitable for 

oral administration and feed concentrate carriers). . 
Formulations for topical administration are typically in the form of a powder, cream, 

suspension, spray, emulsion, foam, paste., aerosol, ointment, salve or gel. More typically a 

topical formulation is a water-soluble solution, which can be in the form of a concentrate 

25 that is diluted before use. Parasiticidal compositions suitable for topical administration 

typically comprise a compound of the present invention and one or more topically suitable 

carriers. In applications of a parasit.icidal composition topically to the exterior of an animal 
as a line or spot (i.e. "spot-on" treatment), the active ingredient is expected to migrate over 
the surface of the active to cover most or all of its external surface area. As a result, the 

30 treated animal is particularly protected from invertebrate pests that feed off the epidermis of 
the animal such as ticks, fleas and lice. Therefore formulations for topical localized 
administration often comprise at least one organic solvent to facilitate transport of the active 

ingredient over the skin and/or penetration into the epidermis of the animal. Solvents 

commonly used as carriers in such formulations include propylene glycol, paraffins, 

35 aromatics, esters such as isopropyl rnyristate, glycol ethers, and alcohols such as ethanol and 
n-propanol. 

The rate of application required for effective control (i.e. "biologically effective 
amount") will depend on such factors as the species of invertebrate to be controlled, the 
pest’s life cycle, life Stage, its size, location, time of year, host crop or animal, feeding 
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behavior, mating behavior, ambient moisture, temperature, and the like: Under normal 

circumstances, appliºation  rats of about 001 to 2 kg of active ingredients p.hectare are 

sufficient to control pests in agronomic ecosystems, but as little as 0.0001 kg/hectare may be 

sufficient or as much as S kg/hectare may be required. For nonagronoinc applications, 

5 effective use rates will range from about 1.0 to 50 mg/square meter but as little as 

0.1 mg/square meter may be :sufficiet or as much a’s 150 mg/square meter may be required.: 
One skilled in the art can easily determine the biolOgically, effective amount necessary .for 

S the desired level of invertebrate pest control. : 
In general for veterinary use, a compound ofFormulal, anNoxide or a salt thereof, is. 

10 administered in a parasiticidally effective amount to. an animal to be protected from 
invertebrate parasite pests: A parasiticidafly effectiye amount is the amount of active 
ingredient needed to achieve an observable effect diminishing the occurrence or activity of 

the target invertebrate parasite pest. One skilled, in the art, will appreciate that,  the 

parasitically effective dose can vary for the various compounds and compositions of the 

15 present invention, the desired parasitical effect and duration, the target invertebrate pest’ 
species, the animal to be potected, the mode of application and the like, and the amount 
needed to achieve a particular result can be determined through simple experimentation. 

For oral administration to homeothermic animals, the daily, dosage of a compound of 
the present invention typically ranges from about 0.01 mg/kg to about 100’ mg/kg, more 

20’ typically from about 0.5 mg/kg to about 100 mg/kg, of animal body weight.: For topical 
(e.g., dermal) administration, dips and sprays typically contain from about 0.5 ppm to about 
5000 ppm, more typically from about 1 ppm to about 3000 ppm, of a compound of the 
present invention. 

The following abbreviations are used in the Index Tables A-C which follow: i isiso. t 
25 is tert, c is cyclo, Me is methyl, Et is ethyl, c-Pr is .cyclopropyl and r-Bu is tert-butyl. 

Naphthyl means ’naphthalenyl. (R) or (S) denotes the’ absolute chiralIty of the asymmetric 
carbon center. The abbreviation "Ex" stands for "Example" and is followed by a number 
indicating in which example the compound is prepared. In Index Table A, (R2)m refers to 
the combination of (R2) with instances of CR2 for B-1, B2 and B3. 

30 

(R 

3 

INDEX ŠABLE 

N5 

wherein mis 1,2,3,4 or S. 
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çund W R4 .. . rnp CC) 

1 (E,. 1) 0 3-Cl, 5-Cl H CH2CF3 

2 Ex, 2) 0 3-Cl, 5-Cl H CF1-2-pyridinyl . . 

3 0 H H CH2CF3 

4 0 H H S CH2-2-pyridiiiyl 

5 0 3-Cl, 5-Cl H CH -phenyl . 

6 0 3-Cl, 5-Cl H C142-3-pyridinyl . 

7 0 3-Cl, 5-0. H C}{2-4-pyridinyl . * 

8 (Ex. 3) S 3-Cl, 5-Cl .14 CH2-2-pyridinyl .. .. 

9 . 0 3-Cl, 5-Cl Me Et --

10 0 . 3 -C1,5-C1 11 Et * 

11 0 3-0, 5-Cl CO2Me Cl2-2-pyridinyl 

12 0 3-Cl, 5-Cl H Me . ... *. 

13 0 3-Cl, 5-Cl H CH2C}12N(CH3)’2 . * 

14 0 3-0, 5-Cl H CH2CH2N(C143)2.HCI 

15 0 3-0, 5-Cl H (R)-CH(Cfl3)-phenyl  

16 0 3-0, 5-Cl H C14(CH3)2  

17 0 3-Cl, 5-Cl H . (S)-CH(CH3).phenyl * 

.18  0 3-Cl, 5-Cl H Ł. CHCHCH2 . . ,. 

19 0 3-01 5-Cl H : CH2CCfl . 

20 0 3-Cl, 5-Cl H . Cff,-c-Pr  

21 0 3-Cl, 5-Cl H CH(CH3)-2-pyridinyl . * 

22 0 3-Me, 5-Me H C142-2-pyridinyl  

23 0 3-Cl, 4-Cl H CH2-2-pyridinyl * 

24 0 3-F. 5-F H C142-2-pyridinyl . 

25 0 3-Cl H C142-2-pyridinyl --

26 0 3-Br. 5-Br H CH’,-2-pyridinyl 

27 0 3-Cl, 5-Cl H (R)-C14(C143)-2-naphthyl * 

28 0 3-0, 5-Cl H (R)-CH(C143)-(4-NO2-phenyl) * 

29 0 3-Cl, 5-Cl H (S)-CH(CO2C143)-phenyl * 

30 0 3-Cl, 5-Cl H (R)-Cl(CH3)-(4-Cl-phenyl) 

31 0 3-0, 5-Cl H (R)-CH(C143)-(4-F-phenyl) - * 

32 0 3-Cl, 5-Cl H (R)-CH(C143)CH2CH3 - 

33 0 3-Cl, 5-0 H CH(CH3)CH2CH3 * 

34 0 3-Cl, 5-Cl H (R)-CH(C143)-t-Bu * 

35 0 3-Cl. 5-Cl H CH2CH20H ’K 

36 0 3-Cl, 5-Cl H H * 

37 0 3-Cl. 5-Cl -CH2CH2N(C143)CH2CH2- * 
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Compound Y 

38 0 3-Cl, 5-Cl - H 

39 - 0 3-0, 5-Cl H 

40 0 3-Cl, 5-Cl H 

41. 0 3-0, 5-C1 H C112CF420CH3 

42 0 3-CL 5-Cl H CH2CO2Et 

43 0 3-0, 5-Cl H CHCO2H. 

44 0 3-Cl, 5-Cl H C142CQ2Na 

45 0 3-Cl, 5-Cl H NHC(=0)Me 

46 0 3-C1, 5-C1 H NH-phcnyl 

47 0 3-Cl, 5-Cl H CH2CH2NI1 

48 0 3-Cl, 5-Cl H - (S)-CH(Me)CO2Me 

49 0 3-Cl, 5-Cl H (S)-C}1(-pr)CO2Me 

50 0 3-Cl, 5-Cl - H C1-12(CH2)5N1t, 

51 0 3-Cl, 5-Cl H C142CONHCH2CF3 

52 0 3-Cl, 5-Cl H - CI-i-,CN 

53 0 3-Cl, 5-C1 H NH-2-pyridinyl 

’See Index Table D for 1H NMIR data. **See Examples for 114 NMR data. 

INJ)EX TABLE B 

A5 - 

ci 

Compound W Al A2 A3 A4 A5 A6 R4 R5 m.p. (ÔC) 

101 0 N CH CII. CH CH CH H CH2-2-pyridinyl * 

102 0 CH N CM CH CM CM H C112-2-pyridinyl - * 
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Compound W Al A2 A3 A4 A5 A6 R4 

103 (Ex. 4) 0 CM CH N CH CH CH H 

104(Ex.5) 0 CH CH CH N CH CII II 

105 0 CM CH CII CII N CII H 

106 0 CH CM CH CH CM N H 

107 0 CII CH CH CH CH N H 

108 S CH CH CH CII CH N H 

109 S CH CH CH CH CH N H 

no 0 CH CCH3 CH CH CH CH H 

0 CH CC113 CH Cl-i CH CH H 

See Index Tab’e ID for 1H NMR data. Sec Examples for 1H NvIR data. 

1NUX TABLE C 

(2) 

PCT/U S2O06l04949 

CH2-2--pyridinyl 

CH2-2-pyTidinyl 

C142-2-pyridinyl 

Cl-12-2-pyridinyl 

CH2CF3 

CH2-2-pyridinyl 

CH2CF3 

Cl-12-2-pyridinyl 

CH2CF3 

Compound 81 82 B (R2)n R4 R5 m.p. (vC.) 

201 C-Cl N CH I-I H C142CF3 

202 C-Cl N CH H H Cl2-2-pyridinyl * 

4See Index Table D for 1U NMR data. 

5 INDEX TABLE D 

Compd -NQ-,H SM Da1CIDCL3 solution unless indicated otherwise)3 

3 8 8.67 (d. 1}I. 8.06 (d. 1M,7.66-7A5 (m, 7H), 739 (d, 1H),7.29 (d, III’), 6.78 (br s III), 4.19 

(d, IH), 4.15 (m, 2H). 3.88 (d, iF!). 

4 ö 8.82 (d, III), 8.50 (d, IH), 8.35 (d, 1ff), 7.71-7.44 (in, I 1H), 7,35 (d, liI, 720 (dcl, lI-I), 

4.83 (d, 211), 4.25 (d, III), 3.95 (d, 11-1). 

5 8 8.78 (d, iN’), 8.27 (d, if!), ’7.64-730 (in, 12H), 6.40 (br t III), 4.71 Cd, 2II), 4.22 (d, 111), 

3.86 (d. iN’). 

6 88.72 (d, III), 8.53 (d, iF!), 8.49 (dd, IF!). 8.18 (d, III), ’7.72 (d, il-I), 7.60-7.52 (in, 411), 7.45 

(in, 2H), 7.36 (d, iN), 7.27 (rn, iF!), 6.93 (br t, IH), 4.66 (d, 211), 4.21 (d, iN), 3.86 (d, iN). 

7 88.72 (d, iN), 8.50 (d, 2H). 8.19 (d. III), 7.61-7.54 (in, 4H), 7.47 (m, 211), 7.37 (d, III), 7.23 

(d, 2H’), 7.02 (br t, iF!), 4.66 (d, 2H), 422 (d, IH), 3.86 (d, IH). 

9 8 8.88 (in, IH), 7.83 (to, III), 7,66-7.40 Cm, 711), 4.27 (d. 111), 3.92 (d, 11-1), 3.80-3.66 and 3.09 

(in, 211), 3.22 and 2.74 (s, 3H), 101 and 1.36 (t. 31-1)-

10 8 8.78 (d, IH), 8.25 (d, III). 7.64-7.42 (in, 713), 6.08 (br s, III), 4.24 (d, III), 3.88’(d, III), 3,58 
(in, 21-I), 131 (t, 3H). 
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ii 6 892 (d, 11-), 8.63 (ci, 110, 8.17 (ci, 113), 7.74-7.53 (m, 711), 7.45(, 11-1), 7.35 d, 1H), 7.23 - 

(dd, 113), 5.33(s, 21{)14.29 (d, 114), 192 (ci, IH), 3.43 (S. 31-). -. . 

12 6 8.77 
(ci, 

113), 8.21 (d, IH), 7.63-755 (in, 511), 7.44 (d, 111), 7.38 (d,113), 6. 18 (br s, 113), 4.23 

(ci, 114), 187 (d, 11-1), 3.07 
(ci, 

311). 

13 6 8.78 (d, 114), 8.27 (d, 113), 1.39-7.62 (in, H), 6.77 (br S. 11-1), 4.22 Cd, 111), 3.88 (ci, IH), 3.58 

(q, 213), 2.53 (, 213), 2.25 (s, 61-i). 

15 6 8.63 (dd, IH), 8.00 (dd, 1H),.7.56 (s, 214), 7.47-7.16 (in, 9H), 6.78 (dd, 11-), 534 (in. 113); 

S4,14 (dd, 114), 3.80 (dd, 113), 1.60 (d, 3H). 

16 8 8.80 (d, 11-1), 8.25 (ci, 11-1), 7.66-7.45 (in, 711), 5.87 (ci, 11-1), 4.41 (in, lii), 4.24 (d, 114). 188 

(d, 113), 1.33 (d, 6H).-

17 6 8.77 (d, 111), 8.19 (dd, 111), 7.63-7.30 (in, 121-1), 6.30 (d, 113), 5.44 (in, 113). 4.22 (d, 11-1), 

3.86(d, IH), 1.67 (d. 113). 

18 6 8.80 (ci, 11-i), 8.27 (ci, 113), 7.61-7.45 (in, 713), 6.15 (br t, 114), 5.99 (ni, 114), 5.31 (d, 1H), 

5.24 (d, 1H), 4.25 (ci, 113), 4.17 (in, 211), 3,88 (ci, 114). 

19 S 8.77 (ci, 113), 8.24 (d, 114), 7.64-7.56 (in, 414), 7.50 (ci, 113), 7.46 (dd, 114), 7.40 (ci, IH), 6:38 

(br t, 114), 4.33 (dd, 211), 4.23 
(ci. 

1H), 3.8’7 (d, 1H),2.32 (t, IH). 20 6 8.82 (d, 113), 

829 
(d, 114), 

7.67-7.45 
(m,711), 6.14 (br s, 113), 4.26 (ci, 1H),’3.90 (d, 1ff), 3.42 (dd, 213), 1.12 (rn, 113), 0.59 (in, 214), 0.32 (in, 21-fl. 21 & 8.82 (d, 1H), 8.50 (d, 113), 8.34 (ci, 11-), 7.72 (dt, 114), 7.67-757 (in, 61-1), 7.50 (d, 113), 

7.45 

(dd, 113), 7.34 (d, 113), 7.21 (dd. 11-1), 5.45 (in, 113), 4.26 (d, 114), 3,90 (ci, 114), 1.66 (d,.3H). 22 8 8.85 (ci, 111), 8.51 (d, 113), 8.36 (ci. IH), 

7.72-7.57 (rn, 413), 7.51 (ci, M). .T45 (br 1, 11-1), 7.36 (ci, 113), 

7.25 (s, 213). 7.21 (dd, IH), 7.07 (s, 113), 4.85 (d, 114), 4.22 (d, IH)., 3.94 (ci, 111), 2.38 (s, 611). 23 6 9.81 (ci, 113), 8.51 (d, 114), 8.37 (ci, 

114),7.78-7.46 
(in, 9H), 7.36 (d, 113), 7.22 (dd, 113), 4.85 (ci, 213), 

4.26 
(d, 11-I), 3.90 (d. 113). 24 8 8.83 (ci, 113), 8.52 (ci, 114), 8.39 (d, 114), 7.74-7.22 (in, i-i), 6.91 (cit. 1.13), 4.37 (ci, 214), 4.27 (d, 11-1), 3.90 (d, 11-fl. 25 8 8.83 (ci, 114), 8.51 (d, 111), 8.37 (d, 

114),7.73-7.41 
(i-u, 0H), 

7,37 
(d, 114), 7.22 (dd, 113), 4,86 (d, 214), 4.26 (d, IH), 3.92 (d, 11-1). . 26 8 8.82 (d, 11-1), 

8.52 (d, 113), 8.38 (d, 11-1), 7.76 (s, 213), 7.74-7.59 
(in. H), 7.52 (ci, IH). 7.44 (br t, 114), 7.37 (ci, 

fl-fl. 7.23 (dd, 11-1), 4.87 (ci, 211), 4.26 (ci, 113), 3.90 (ci, fl-I). 27 8 8.76 (d, 114). 8.19 (dd, 11-1), 

7.87-7.36 (in. 141-1), 6.46 (d, IH), 5.59 (in, 11-1), 4.20 (ci, 111), - 3,84 (d, 111), 

1.73 (ci, 313). 28 8 8,77 (d, 113), 8.23 (d"213), 8.14 (dd. 1H), 7.66-7.44 (in, 914), 6.45 (ci, 114), 5.47 (m, 113), 4.24 (ci, 111), 3.88 (d, 113), 1.66 (d, 311). - 29 6 8,80 (d, iN), 8.28 (ci, 11-1), 

7.65-7.37 
(in, 13), 6.99 (ci, IH), 5,87 (d, 114), 4.24 (d. 113), 3.88 (ci, 113), 3.80 (s, 3M-}-1) 3030 3 8.16 (ci, 113), 8.14 (dd, lii), 

7.63-7.35 
(i-n, 1113), 6.35 (ci, 113), 5.38 (in, 114). 4.21 (ii. 111), 3.85 (d, 113), 1.62 (d, 311). 31 8 8.76 (d, 11-!), 8.16 (dd, 111) 

7.64-7.38 
Cm, 91-fl, 7.07(d, 113), 7.05 (ci, 1H), 6.30(d, 113), 5.41 Cm, 113), 4.22 (ci, 113), 3.86 (ci, 113), 1.64 (ci, 313). 
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32 ö 8.81 (d, IM), 8.26 (d, 1H), 7.67-7.45 (in, 711), 5.78 (d, 111), 4.26 (d, IM), 4.25 (m, IH, 3.88 

(d, 111), 1,63 (in, 211), 1.30 (d, 31!), 1.04 (t, 3M). 

33 3 8.81 (d,IH), 8.26 (d, 11T, 7.6’1-7.45 (111, 711), 5,78 (d, 114), 4.26 (d, 111), 4.25 (in, IH), 3.88 

(d, 111), 1.63 (lii, 211), 1.30 (d, 311), 1.04 (t, 311). 

34 8 8.80 (d, 18), 8.26 (d, 111), 7.68-7.46 (in, 711), 5.80 (d, IH), 4.26 (d, 111), 4.23 (in,. 111), 3.88 

Cd, IF!), 1.24 (d, 311), 1.01 (s, 9ff). Ł. 

35 3 8.65 (d, 111), 8.08 (d, 111). 7.55 (s, 211), 7.52-7.44 (in, 78). 7.27 (d, 1H), 7.  (d, 111). 6.93 

.(Br t, IF!), 4.16 (d, 111), 3.81 (d, 111), 3.73 Cs, br, 2H). 3.53 (in, 211), 3.27 (br s, 11i) 

18’), 6.32 IH), 4.22 36 3 8.75 (d, 111), 8.30 (d, 111), 763-7.35 (in, 78). 6.69 (br s, (br s, (d,IH), 

3.86 (d, IH). . . . . 

38 3 8.79 (in, if!). 8.34 (d, 18), 7.64-7.12 (rn, liii), 6.29 (dd, 18), 5.50 (m, 111), 4.22 (d, 111), 

Ł . 3.87 (d, 111), 2.82 (in, 211), 2.24 (in, 111), 2.05 (m, 111), 1.91 (m, 28). 

39 & 8.80(d. 111’), 8.34 Cd; 111), 7.65-7.25 (in, Ii), 6:28 (d, 18), 5.79 18)4.24 (d, 111), 387 (d, 

111), 3.92-3.07 (in, 211), 2.77 (in, IH), 1.99 (in, 111). 

40 5 8.81 (d, 111), 8.37 d, 111), 7.67-7.26 (in, 14), 6.26 (d, 111), 5.80 (q, 18), 4.24 (d, 11-1), 3.88 (d, 

111), 3.09-2.93 (in, 211), 2.79 (in, 18’), 1.99 (m, 111). Ł Ł , . 

41 5 8.82 (d, .18), 8.30 (ci, 111), 7.67-7.46 (in, 711), 6.40 (Br t, 111), 4.25 (d, 111), 3.9(cI; 111), 3.75 

(q, 211’). 3.63 (dcl, 211), 3.39 (s, 311). . .’ Ł 

42 8 8.84 (ci. 1H). 8.37 (d, 111), 7.67-7.46 (in. 711), 6.53 (br t, 11), 4.33(d, 211), 4,29 (q, 28), 4.26 

(d, 114), 3.90 (d, 18), 1.34 Ct, 311). Ł . . 

43 DMSO-d6:6 9.02 (t. 1H), 8.81 (d, 111’), 8.37 (d, 111), 7.92 (d, 111), 7.83 (t, 111), 7.74-7.65 (in, 

Ł 511), 4.58 (d, 111), 454 (d, 111), 4.02 (d, 211). Ł Ł Ł 

44 

Ł 

DMSO- 6 8.86 (d, 111). 8.50 (d, IF!), 7,96-7.67 (m 81-0, 4.61 (apparent s, 28), 3.64 (d, 

45 DMSO- d6 5 10.44 (s, if!), 10.10 (s, 111), 8.86 (ci, 111), 8.46 (d, 18), 7.98 (d, 18’), 7.90 (t, 111), 

7.76 (in, 5H). 4.63 (ci, 18), 4.59 (d, 18), 2.04 (s, 38). 

46 3 10.45 (s, 11-I), 8.80 (ci, 11-1). 8.24 (d, 18’). 7.95 (d, 111), 7.85-7.63 (in, 711), 7,22 (t, 28), 6.90 

(d, 28), 6.78 CL 111), 4.57 (apparent s, 211). 

47 8 8.83 (d, 18), 8.33 (ci, 18), 7.69-7.46 (in, 98), 654 (Br s, 18), 4.27 (d, 18), 3.90 
(ci, 111’), 3.61 

Ł (q. 28), 3.02 Ct, 314). 

48 8 8.83 (ci, 111), 8.35 (d, 111), 7.68-7.46 (m, 78), 6.54 (d, 111), 4.91 (m, 11-1), 4.26 
(ci, 111), 3.90 

(d, 111), 3.83 (s, 38), 1.60 (ci, 310. 

49 3 8.84 (ci, 1H), 8.34 (ci, 1H), 7.70-7.46 (in, 711), 6.46 Cd. 18), 4.91 (dd. 18), 4.26 (d, 111), 3.90 

(d, 11-), 3.83 (s, 38), 2.36 (in, 18), 1.1.0 (ci, 311), 0.99 (d, 
311). Ł 50 DMSO- d6 5 8.79 (d, 18’). 8.71 (t, 111), 8.19 (6, 18), 8.08 (br s, 28), 7.90(d, 1H), 7.84 (dci, 11-I), 

7.73-7.66 
(in, 41-1), 

7.62 (d, 11-1). 4.54 (apparent s, 211), 3.35 Cm, 28), 2.76 (m, 211), 1,60 Ł Cm, 411). 1.39 (ni, 411). 6 8.82 (d, 111), 8.26 Cd, 111), 

7.67-7.46 
(m, 7H). 7.09(mn, 211), 4.28 (d, 

211), 4.25 (d, 113), 3.96 (in, 214),3-99 (d, 111). 52 8 

8.79 (ci, 18), 8.23 (ci, 111), 7.687.46 (in, 713), 6.53 (br t, IH), 4.46 (ci, 28), 4.26 (d, II-!), 3.89 (d, . Ł . 



40 

WO 2007/079162 PCT/US2006J049459 

10953  

-. 

S 8.83 (d, 1. 842 (d, IH), 8.18 (d, 1, 7.73 (ci, 1H).7.70-7.55 (m, 7} 7.50(d, 1, 7.46 

(dd, 111), 6.84 (dd, Iii), 6.80 (d, 111), 4.26 (d, 11-1), 3.90 (ci, 
111)101

 

: -, 

59.24(d, I11),8.75(s. IM, 8.52(d, IM, 8A5 (d, IM, 7182-7.70(m,3R),7.64 (br s,H).7.58 

(5, 2H),3.44 (t, 111), 7.37 (d, 11-1), 7.24 (dd, IH), 4,87 (ci, 211), 

102 59.63 (d, 111), 9.04 (br t, 111), 8.93 (d,1H), 8.60 0,411), 8.52 (s, 11T). 7.86 (dd, 111), 7.74 (dd, 

111), 7.69 (dd, 111), 7.57 (s, 211), 7.46 (dd, 1H),7.40(cI, il-1), 7,23 (dd*’ Ili), 4-85 (ci, 211), 4.31 

(ci, 

IH), 3.94 (ci, 111). :-

105 8 10.17 (s, 111), 8.64 (ci, 11-I), 8.53 (d, 111), 822 (d, 111), 7.90 (d, lEE), 7.73 (dt, 111), ’7.68 (br t, 

111), 7.59 (ci, 111), 7.56 (S. 2H), 7.46 (t, Il’). 7.37 
(ci. 

111), 7.24 (dd, 111), 4.85 (ci. 211), 4.27 (ci, 

11-1), 3.92 (d, III). ’ 

106 5 8.95 (dd, 111), 8.88 (dd, 111), 8.55 (ci, 1H), 8.26 (ci, 11-1), 7.83 (ci, 111). ’7.72 (di, 11-1), 7.60-

7.50 (in, 414, 7.43 (t, 111), 7.36 (ci, 1H), 7.24 (dd;114), 4:85 (d. 211), 4,72(d, 111), 4.42 (d. 1H). 

107 & 889.(dd, IH), 8.61 (ci, 114), 7.99 (d, IH), 7-59 (ci, 111), 7,55 Cs, 211), 7.45 (in, 211), 6.89 (br t, 

111), 4.68 (d, 111), 4.32 (d, 111), 4.18 (in. 21-I). . = 

108 59.41 (br s, 111), 8.91 (dd, 111). 8.70 (dd, IH),-8.4-6.(d, 11-1), 8.21 Cd, IllI), 7.75 
(cit. 111), 7.64 

(d, 111), 7.57 (s, 2H), ’1.47 (dd, 111), 7.43 (t, IH). 7.38 
(ci, 

111), 7.24 (dd, 111), 5.14 (ci, 211), 4.68 

(ci. 111), 439 Cd, 111). . 

109 5 8,88 (d, Ili), 8.47 (dd, 111), 8,12 (br s, IH), 7.97(d, 111), 7.53 (s 211), 7.47 (m, 3H), 4.74 (in, 

211), 4.59 (d, 111), 4.25 (ci, 111). -. - - 

110 3 8.75 (d, 111), 8.42 (ci, 114), 7.86 (d, 111), 7.68 (di, IH), 7.57 (s, 211.), 7.55-7.35 (in, 5H),7.3,1 

(s, 111), 7.18 (dd, 11-i), 4.82 (d, 211). 4.25 (ci, 11-1), 3.90 (d, I.M. 2.44 (s, 311). 

6 8.59 (ci, 111), 7:58 (s, 211), 7.54 (ci, 11-1), 7.47 (t, iii). 7.36-7.44 (in, 2H), 7.10 (, 111), 6.80 (br t, 1H), 4.20(d, 111), 4.08 (m,211), 3.86 (ci, 11-1), 2.23 (s,311). zot 8 8.71 (d, 111), 8.48 (in. 1.11), 8.13 (d, 111), 7.55-7.64 (in, 311), 7.49 (ci, 114), 7.44 (d, 111), 7.35 

(dd, ill), 6.74 (1, 111). 4.24 (ci, 111), 4.17 (in, 2H), 3.83 (d, 11-I). 

202 - 8 8.79 (d, 11-1), 8.50 (in, 2H), 8.35 (d, ill), 7.50-7-72 (m, 714), 7.47 (d, 111), 7.36 (d, 111), 7.22 

(dd, 111), 4.83 (d, 211). 4.28 (ci, 111), 389 (d,1H). 
H NMR data are in ppm downfield from tetramethylsilane. Couplings are designated by (s)-singlet, 

(d)-doublet. (t)-triplet, (q)-quartet, (m)-multiplct, (dd)-doublet of doublets, (dO-doublet of triplets, (br s)-broad 
singlet, (br t)-broad triplet. BIOLOGICAL EXAMPLES OF THE INVENTION-5 The following Tests demonstrate the control efficacy of compounds of this invention on specific pests. "Control efficacy" represents inhibition of invertebrate pest development (including mortality) that causes significantly reduced feeding. The pest control protection afforded by the compoundS is not limited, however, to these species. See Index Tables A-C for compound descriptions. 10 For evaluating control of diamondback moth (Plutella xylostella) the test unit consisted of a small open container with a 12-114-day-old radish plant inside. This was pre-infested with about 50 neonate larvae that were dispensed into the test unit via corn cob grits 
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using a bazooka inoculator. The larvae moved onto the test plant after being dispensed into 

the test unit. 
Test compounds were formulated using a solution containing 10010 acetone, 90% water. 

and 300 ppm X77TM Spreader Lo-Foam Formula non-ionic surfactant containing 

5 alkylarylpolyoxyethy]ene, free fatty acids, glycols andisopropanol (Loveland Industries, Inc. 

Greeley, Colorado, USA). The formulated compounds were applied in I xnL of liquid 

through a SUJ2 atomizer nozzle with 1/8 JJ.custom body (Spraying Systems Co. Wheaton, 

Illinois, USA) positioned 1.27 cm (0.5 inches) above the top of each test unit. All 

experimental compounds in these tests were sprayed at 250 and/or 50 ppm, and the test was 

10 replicated three times. After spraying of the formulated test compound, each test unit was 

allowed to dry for 1. h and then a black, screened cap was placed on top. The test units were 

held for 6 days in a growth chamber at 25 °C. and 70% relative humidity. Plant feeding 

damage was then visually assessed based on foliage consumed and a pest mortality rating 

was also counted and calculated for each test unit. 

15 Of the compounds of Formula 1 tested the following provided very good to excellent 

levels of control efficacy (20% or less feeding damage or 80% or more mortality): 1, 2, 4, 5, 

6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 18, 19, 20, 21, 22, 23, 26, 27, 28, 29, 30, 31, 32, 33, 34, 
35, 36, 38, 39, 41, 42, 43, 45, 46, 47, 48, 49, 50, 51, 101, 102, 103, 104, 105, 106, 107*, 
108*, 109*, 110,111, 201 and 202, 

20 * means very good to excellent levels of control efficacy observed only at 250 ppm. 

TEST B 
For evaluating control of fall armyworm (Spodoptera frugiperda) the test unit 

consisted of a small open container with a 4-5-day-old CDITI (maize) plant inside. This was 
pre-infested (using a core sampler) with 10-15 1 -day-old larvae on a piece of insect diet. 

25 Test compounds were formulated and sprayed at 250 and/or 50 ppm as described for Test A 
and replicated three times. After spraying, the test units were maintained in a growth 
chamber and then the control efficacy was rated for each test unit as described for Test A. 

Of the compounds of Formula 1. tested the following provided very good to excellent 
levels of control efficacy (2017b or less feeding damage or 80% or more mortality): 1, 2, 5, 6, 

30 7, 8, 9, 10, ii, 12, 13, 14, 15, 16, 18, 19, 20, 21, 22, 23, 25, 26, 28, 29, 30, 31, 32, 33, 34, 35, 
36,39,41,42,46,49,51, 101, 102, 103, 104, 106*, 107*, 110*, 11 V% 201 and 202. 
* means very good to excellent levels of control efficacy observed only at 250 ppm. 

TEST C 
For evaluating control of potato leafhopper (Empoasca fabae Harris) through contact 

35 and/or systemic means, the test unit consisted of a small open container with a 5-6 day old 
Soleil bean plant (primary leaves emerged) inside. White sand was added to the top of the 
soil and one of the primary leaves was excised prior to application. Test compounds were 
formulated and sprayed at 250 and/or 50 ppm, and the test was replicated three times as 
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described for Test A. After spraying, the test units were allowed to dry for -1 hour before - 

they were post-infested with 5 potato leafhoppers (18- to. 21 -day old adults). A black, 

screened cap was placed on the top of the cylinder. The test units were held for 6 days in a 

growth chamber at 19-21 °C and 50-70% relative humidity. The control efficacy of each 

5 test unit was then visually assessed by the insect mortality. 

Of the compounds of Formula I tested the following provided very good to excellent 

levels of control efficacy (80% or more mortality): 1,2,8. 10, 11, 14*, 15, 16, 18*, 19, 20, 

21,26,28,31, 32, 34, 36, 38, 46’, 101,102* and 106*. 
* means very good to excellent levels of control efficacy observed only at 250 ppm. 

10 . TEST   

For evaluating control of the western flower. thxips (Frankliniella occidentalis) 

through contact and/or systemic means, the test unit consisted of a small open container with 

a 57 day old Soled Bean plant inside. Test compounds were formulated and sprayed at 250 

and/or 50 ppm, and the test was replicated three times as described for Test A. After 

15 spraying, the test units were allowed to dry for 1 hour and then 22-27 adult thrips were 

added to each unit and then a black, screened cap was placed on top. The test units were held 

for 6 days at 25 °C and 45-55% relative humidity. A mortality rating was assessed along 

with a plant damage rating for each test unit. 

Of the compounds of Formula 1 tested the following provided very good to excellent 

20 levels of control efficacy (20% or less feeding damage or 80% or more mortality): 1, 2, 8, 

10, 11, 13*, 14*, 15*, 16, 18, 19, 20*, 21, 26, 32, 33*, 34*, 35, 39*, 4, 4, 45*, 46*, 47*, 

48’, 49, 51, 101 and 104. 
* means very good to excellent levels of control efficacy observed only at 250 ppm. 

TEST   
25 For evaluating control of the cat flea (CrenocephaUdesfelis Douche), a CD-1 mouse 

(about 30 g, male, obtained from Charles River Laboratories, Wilmington, MA) was orally 
dosed with a test cornound in an amount of 10 mg/kg solubilized in propylene 
glycol/glycerol formal (60:40). Two hours after oral administration of the test compound, 
approximately S to 16 adult fleas were applied to each mouse. The fleas were then evaluated 

30 for mortality 48 hours after flea application to the mouse. 
Of the compounds tested, the following compounds caused 3011b or more mortality: 1*, 

2, 10*, 41* and 51*. 

means the compound caused 50% or more mortality. 
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CLAIMS 

What is claimed is: 
A compound of Formula 1, an N-oxide, or a salt thereof, 

A 51 
A6A4 

(R2) 
11 

Al 2N,5 

I 

5 wherein 

Al, A2, A3, A4, A5 and A6 are independently selected from the group consisting of 

CR3 and N, provided that at most 3 of Al, A2, A3, A4, A5. and A6 are N; 

B’, 82 
and B3 are independently selected from the group consisting of CR2 and N; 

WisOorS; 
10 R’ is C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkmyl, C3 -C6 cycloalkyl, C4-C7 

alkylcycloalkyl or C4-C7 cycloalkylalkyl, each optionally substituted with one or 

more substituents independently selected from R6; 

each R2 is independently H, halogen, CI -C6 alkyl, C1 -C6 haloalkyl, C1 -C6 alkoxy, C1 -C6 

haloalkoxy, C1 -C6 alkylthio, C1 -C6 haloalkylthio, C1 -C alkylsulfinyl, C1 -C6 

Ł 15 halo alkylsulfinyl, C.-C6 alkylsulfonyl, C1-C6 haloalkylsulfonyl, C1 -C6 

alkylamino, C-2-C,5 dialkylarnino, C2-C4 alkoxycarbonyl, -CN or -NO2; 

each R3 is independently H. halogen, C1-C6 alkyl, C -C6 haloalkyl, C3-C6 cycloalkyl, 

C3-C6 halocycloalkyl, C1 -C6 alkoxy, C1 -C6 haloalkoxy, C1 -C6 alkylthio,C1C6 

haloalkylthio, CI -C6 alkylsulfi nyl, C1 -C6 haloalkylsulfiny), C1 -C6 alkylsulfonyl, 

20 C1-C6 haloalkylsulfonyl, C1-C6 alkylamino, C2-C6 dialk3’lamino, -CN or -NO2; 

R4 is H, C1 -C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6cycloalky], C4-C7 

alkylcycloalkyl, C4-C7 cycloalkylalkyl, C2-C7 alkylcarbonyl or C2-C7 
alkoxycarbon yl; 

R5 is H, OR10, N1 1R12 or Q1; or C1 -C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6 

25 cycloalkyl, C4-C7 alkylcycloalkyl or C4-C7 cycloalkylalkyl, each optionally substituted with one or more substituents independently selected from R7; or R4 and R5 are taken together with the nitrogen to which they are attached to form a ring containing 2 to 6 atoms of carbon and optionally one additional atom selected from the group consisting of N, S and 0, said ring optionally substituted 30 with 1 to 4 substituents independently selected from the group consisting of C1-C2 alkyl, halogen, -CN, -NO2 and C1-C2 alkoxy; 
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each R6 is independently halogen, C1-C6 alkyl, CI-C6 alkoxy, CI -C6 alkylthio, C1-C6 

alkylsulfiny1 C1 -C6 alkysulfonyJ, -CN or -NO2; 

each R7 is independently halogen, C1 -C6 alkyl, C3-05 cycloalkyl, C1-C6 alkoxy, C1 -C6 

a)kylthio, C1 -C6 aikylsulfinyl, C1 -C6 alkylsulfonyl, C1 -C6 alkylarnino, C2-C8 

5 dialkylarnino, C3-C6 cycloalkylamino, C2 -C7 alkylcarbonyl, C,-C7 

alkoxycarbonyl, C2-C7 alkylaini nocarbonyl, C3-C9 di alkyiarninoearbonyl, C2-C 

haloalkylcarbonyl, C2-C7 haloalkoxycarbonyl C2-C7 haloalkylaniinocarboriyl, 

. C3-C9 halodialkylaminocarboflyL hydroxy, -NH2, -CN or -NO2; or Q2; 

each R8 is independently halogen, C, C6  alkoxy, C1 -C6 haloalkoxy, C1-C6 alky1thio 

10 C1 -C6 haloalkylthio, C1 -C6 alkylsulfmyl, C1 -C6 haloalkylsulfinyLCj-C6 
alkyisulforiyl, C1 -C6 haloalkylsulfonyl, C1-C6 alkylamino, C2-C6 di alkylamino, 

C2-C4alkoxycarbony), -CN or -NO2; 

each R9 is independently halogen. C1 -C6 alkyl, C1-C6 haloalkyl, 03-C6 cycloalkyl, C3-C6 

halocycloalkyl, C1 -C6 alkoxy, C1 -C6 haloalkoxy, C1 -C6 a]kylthio, C1-C6 

15 haloa]kylthio, C1 -C6 alkylsulfinyl, CI-C6 haloalkylsulfinyl, C1-C6 alkylsulfonyl, 

C1 -C6 haloalkylsulfonyl, C C6 alkylamino. C2-C6 dialkylamino, -CN, -N01, 

phenyl or pyridinyl; 
RID is H; or C1 -C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6 cycloalkyl, C4-C7 

alkylcycloalkyl or C4-C7 cycloalkylalkyl, each optionally substituted with one or 

20 more halogen; 

R11 is H,C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6 cycloalkyl, C4-C7 

alkylcycloalkyl, C4-C7 cycloalkylalkyl, C2-C7 alkylcarbonyl or C2-C7 

alkoxycarbonyl; 
R12 is H; Q; or C1-C6 alkyl, C2-05 alkenyl, C2-C6 alkynyl, C3-C6 cycloalkyl, C4-C7 

25 alkylcycloalkyl or C4-C7 cycloalkylalkyl, each optionally substituted with one or 

more substituents independently selected from R7; or 

R11 and R12 are taken together with the nitrogen to which they are attached to form a 

ring containing 2 to 6 atoms of carbon and optionally one additional atom 

selected from the group consisting of N, S and 0, said ring optionally substituted 

30 with 1 to 4 substituents independently selected from the group consisting of 

C1 -C2 alkyl, halogen. -CN, -NO2 and C1-C2 alkoxy; 

Q’ is a phenyl ring, a 5- or 6-membered heterocyclic ring, or an 8-, 9- or 
10-membered fused bicyclic ring system optionally containing One to three 
heteroatorns selected from up to 1 0, up to 1 S and up to 3 N, each ring or ring 

35 system optionally substituted with one or more substituents independently 
selected from R; 

each Q2 is independently a phenyl ring or a 5- or 6-membered heterocyclic ring, each ring 
optionally substituted with one or more substituents independently selected from 

R9; 



5 

WO 2007/079162 PCT/U S20061049459 

114 

Q3 is a phenyl ring or a 5 or 6-membered heterocyclic ring, each ring optionally 

substituted with one or more substituents Independently selected from R9; and H 
ri is 0, 1 or 2. . 

2. A compound of Claim 1 wherein 

R1 is C1 -C3 alkyl optionally substituted with one or more substituents independently 

selected from R6; 

’ each R2 is independently H, halogen, C1 -C6 haloalkyl, C1-C6 haloalkoxy or -EN; and 

each R3 is independently H, halogen, C1 -C6 alkyl, C1 -C6 haloalkyl. C3-C6.cycloalkyl, 

10 C3-C6 halocycloalkyl, C1 -C6 alkoxy, CI -C6 haloalkoxy, -CN or -NO2-

3. A compound of Claim 2 wherein 

B1, B2 and B3 are independently CR2; . 
WisO; 
R4 is H, CI-C6 alkyl, C7-CŁ7 alkylcarbonyl or C2.-07 alkoxycarbonyl; and 

15 R5 is H, NR1IR!2 
or Q1; or 

C1-C4 alkyl, C2-C4 alkenyl, C2C4 alkynyl. C3-C4 

cycloalkyl, C4-C-7 aikylcycloalkyl or C4-C7 cycloa1kylatky, each optionally substituted with one or more substituents independently selected from R7; - 4. A compound of Claim 3 wherein .R1 is C1-C3 alkyl optionally substituted with halogen; 20 each R2 is independently H, CF3. OCF3, halogen or-CN; each R3 is independentlyŁ H, C1-C4 alkyl, CI-C4 haloalkyl, C3’-C6 cyclopropyl, C1-C4 alkoxy or -CN; and 

each R7 is independently halogen. C1-C4 alkyl, C1-C4 alkoxy, CI -C4 a1kylthio,.C1C4 
alkylsulfinyl, C1-C4 alkylsulfonyl, C2-C4 alkykarbonyl, C2-C4 alkoxycarbon yl, 25 C2-05 alkylaminocarbon’l, C2-05 haloalkylcarbonyl, C2-05 haloalkoxycarbonyl, C2-05 haloalkylaminocarbonyl, --NH,, -CN or -NO2; or Q2. 5. A compound of Claim 4 wherein R4 is H; R5 is CI-C4 alkyl optionally substituted with one of more substituents independently 30 selected from R7; each R7 is independently halogen or Q2; and each Q2 is independently phenyl, pyridinyl or thiazoly]. 6. A compound of Claim 5 wherein R1 is CF3; 35 A, A2, A3, A4, A5 and A6 are each CR3; B2 is CR2; and each R3 is independently H, C1-C4 alkyl or -CN. 7 A compound of Claim 6 wherein B2 is CH; 
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R5 is C1712CF3 or CH2-2-pyridinyl; and 

nisO. 
5 8. A compound of Claim 1 that is selected from the group consisting of:. 

4- [5-(3 ,5-dichlorophen yl)4,5-dihydro5-(trif1uoromethyl)-3 -i soxazolyl] - 

N-(2 ,2,2-trifluoroethyl)- 1 -naphthalenecarboxamide, 
4-[5-(3 ,5 -dichiorophen yl)-4,5-dihydro5-(trifluoromethyl)-3 -i sox azolyfl.-
N-(2-pyridinylmethyl)- 1 -naphth alenecarbox amide, 

10 4-[5-(3 ,5-dichlorophenyl)-4,5-dihydro-5-(trifluoromethYl)-3-iSOXaZOlyl]-
N-(2-pyridinylmethyl)- I -naphthalenecarbothioamide. 
445 -(3,5 -dichl orophenvl)-4,5 -dihydro-5 -(trifluoromethyl )-3-isoxazolyl]-

N-ethyl-i -naphtha1enecarboxamide 
4-{5-(3 ,5-dichl oropheny))-4,5-dihydro-5 -(trifluoromethyl)-3-isoxazolyfl-

15 N-(2- methoxyethyl)- 1-n aphtha1enecarboxamide 
4- [5 -(3 ,5-dichlorophenyl)-45 -dihydro-5 -(trifluoromethyl)-3 -isoxazolyil-

N-[2-(2, 2 ,2-trifluoroethyl)-2-oxoethy)] -1 -naphthalenecarboxamide, 
5-[5--(3 ,5-dichloropheny1)-4,5dihydro-5-(trifluoromethy1)-3-isoxazolyU-
N-(2-pyridinylmethyl )-8-quinoliriecarboxarnxde, 

20 
N42-pyri dinylmethyl)-8-isoquinolinecarboxairiide, and 

l -[5-(3,5-di chi orophenyl)-4 ,5-dihydro-5-(trifluoromethyl)-3-isoxazolyl]-

N-(2-pyri din ylmethyJ)-4-isoquinolinecarboxaniide. 

9. A composition comprising a compound of Claim 1 and at least one additional 

25 component selected from the group consisting of a surfactant, a solid diluent and a liquid 
diluent, said composition optionally further comprising at least one additional biologically 
active compound or agent. 

10, A composition for controlling an invertebrate pest comprising a biologically 

effective amount of a compound of Claim 1 and at least one additional component selected 

30 from the group consisting of a surfactant, a solid diluent and a liquid diluent, said 

composition optionally further comprising a biologically effective amount of at least one 

additional biologically active compound or agent. 
11. The composition of Claim 10 wherein the at least one additional biologically 

active compound or agent is selected from insecticides of the group consisting of sodium 
35 channel modulators cholinesterase inhibitors, neonicotinoi ds, insecticidal macrocyclic 

lactones, GAB A-regulaced chloride channel blockers, chitin synthesis inhibitors, juvenile 
hormone mimics, octopamine receptor ligands, ecdysone agonists, ryanodine receptor 
ligands, nereistoxin analogs, mitochondri al electron transport inhibitors, lipid biosynthesis 
inhibitors, cyclodiene insecticides, molting inhibitors, nucleopolyhedro virus, a member of 
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Bacillus tliuringiensis, an encapsulated deItaendotoxin of Bacillus thuringiensis and a 

naturally occurring or a genetically modified viral insecticide.. 

12. The composition of Claim 10 wherein the at least one additional biologically 

active compound or agent is selected from the group consisting of abainectin, acephate, 

5 acetam.ipnd, acetoprole, aldicarb, armdoflumet, am.itraz, avermectin, azadirachtin, 

azinphos-methyl, bifenthrin, bifenazate, bistritluron, buprofezin, carbofuran, cartap, 

chinomethionat, chiorfenapyr, chiorfuazuron, chlôrantraniliprole,  chlorpyrifos, :0rPY1’0 
. methyl, chlorobenzilate, chromafenozide, clothianidin, cyflumetofen, cyfluthrin, 

betacyfluthrin, cyh al othrin, gamma-cyhaJothrin I ambda-cyhalothrin, cyhexatin. 

10 cypermethrin, cyromazine, deltamethrin, diafenthiuron; diazinon, dicofol, dieldrin,  

dienochior, diflubenzuron, climefluthrin, dimethoate, dinotefuran, diofenolari, emamectin, 

endosulfan, esfenvalerate, ethiprole. etoxazol e, fenamiphos, fenazaquIn, fenbutatin oxide, 

fenothiocarb, fenoxycarb, fenpropathrin, fenpyroximate, fenvalerate, tipronil, flonicamid, 

flubendiamide, flucythrinate, tau-fluvalinate, flufenerim, fiufenoxuron, fonopho, 

15 halofenozide, hexaflumuron, hexythiazox, hydramethylnon, imicyafos, iniidaclopiicl. 

indoxac arb, i sofenphos, lufenuron, malathion, metaflumizone, metaldehyde, 

methamidophos, methidathion, methomyl, rnethoprene, methoxychior, methoxyfenozide, 

metofinthrin, monocrotophos, nitenpyram, nithiazine, novaturon, noviflumuron, oxamyl, 

parathion, parathion-methyl, permethrin, phorate, phosalone, phosmet, phosphamidon, 

20 pirimicarb, profenofos, profinthrin, propargite, protrifenbute, pymetroine, pyrauluprole, 

pyrethrI n, pyri daben, pyridal yl. pyrifluquinazon,. pyri prole, pyriproxyfen, rotenone, 

tyanodine, spinetoram, spinosad, spirodiclofen, spiromesifert, spirotetramat, suiprofos, 

tebufenozide, tebufenpyrad, teflubenzuron, tefluthrin, terbufos, tetrachlorvinphos, 

thiacloprid, thiamethoxam, thiodicarb, thiosultap-sodium, tolfenpyrad, tralomethrin, 

25 triazamate, trichlorfon, triflumuron, Bacillus thuringiensis subsp. aizawai, Bacillus 

thuringiensis subsp. kurstaki, nucleopolyhedrovirus, an encapsulated delta-endotoxin of 

Ekicillus thuringiensis, baculovirus, entomopathogenic bacteria, entornopathogenic virus and 
entomopathogenic fungi. 

13. The composition of Claim 12 wherein the at least one additional biologically 

30 active compound or agent is selected from the group consisting of abamectin, acetamiprid, 

amitraz, averinectin, azadirachtin, bifenthrin, buprofezin, cartap, chlorantraniliprole, 

chiorfenapyr, chiorpyrifos, clothianidin, cyfluthrin, beta-cyfluthrin, cyhalothrin, Iambda-

cyhalothrin, cypermethriri, cyromazine, deltamethriri, dieldriri, dinotefuran, diofenolan, 

emamectin, endosulfan, esfenvalerate, ethiprole, fenothi ocarb, fenoxycarb, fenvalerate, 

35 fipronil, flonicarni d, fluberidi ami de, flufenoxuron, hexafluniuron, hydrameth ylnon,. 

imidacloprid, indox.acarb, lufenuron, metaflumi zone, methomyl, methoprene 
methoxyferiozide, nitenpyram, nithiazine, novaluron, oxamyl, pymetrozine, pyrethri n, 
pyridaben, pyn dalyl, pyriprox yfen, ryanodine, spinetorani, spinosad, spirodici ofen, 

spiromesifen, tebufenozide, thiacloprid, thiarriethoxarn, thi odicarb, thiosuitap-sodium,’ 
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tralomethrin, ttiazamate, triflumuron, Bacillus thuringiensis subsp. aiawai, Bacillus 

thuringiensis subsp. kurstaki, nucleopolyhedrovirus and an encapsulated deltaendotoxiti of 
Bacillus thuringiensis. 

14. The composition of Claim 10 in the form of a soil drench liquid formulation: 
5 15. A spray composition for controlling an invertebrate pest,, comprising: 

(a) a biologically effective amount of the compound of Claim 1 or the cothposition 
Ł of Claim lo;and 

Ł (b) a propellant. 
S16, A bait composition for cohtrolling aninvertebrate pest, comprising: 

10 (a) a biologically effective amount of the compOund of Claim I or the composition 
of Claim 10; 

(b) one or more food materials; 

(c) optionally an attractant; and - 
Ł (d) optionally a humectant. 

15 17. A trap device for controlling an invertebrate pest, comprising: 
Ł (a) the bait composition of Claim 16; and-

(b) a housing adapted to receive the bait composition, whereinthe housing has at 
least one opening sized to permit the invertebrate pest to pass through the: 
opening so the invertebrate pest can gain access to the bait composition from a 

20 location outside the housing, and wherein -the housing is further adapted to he 
placed in or near a locus of potential or known activity for the invertebrate pest. 

18. A method for controlling an invertebrate pest comprising contacting the 
invertebrate pest or its environment with ’a biologically effective amount of a compound of 
Claim 1. 

25 19. A method for controlling an invertebrate pest comprising contacting the 
invertebrate pest or its environment with a composition of Claim 10. 

20. The method of Claim 19 wherein the environment is soil and the composition is 
applied to the soil as a soil drench formulation. 

21. A method for controlling a cockroach, an ant or a termite, comprising contacting 
30 a cockroach, an ant, or a termite with the bait composition in a trap device of Claim 17. 

22. A method for controlling a mosquito, a black fly, a stable, fly, a deer fly, a horse 
fly, a wasp, a yellow jacket, a hornet, a tick, a spider, an ant, or a gnat, comprising contacting 
a mosquito, a black fly, a stable, fly, a deer fly, a horse fly, a wasp, a yellow jacket, a hornet, 
a tick, a spider, an ant, or a gnat with the spray composition of Claim 15 dispensed from a 

35 spray container. 
23. A method for protecting a seed from an invertebrate pest comprising contacting 

the seed with a biologically effective amount of a compound of Claim 1. 
24. The method of Claim 23 wherein the seed is coated with the compound of Claim 

1 formulated as a composition comprising a film former or adhesive agent. 
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25. A treated seed comprising a compound of Claim 1 in an amount of from about 

0.0001 to I % by weight of the seed before treatment. 
26. A composition for protecting an animal from an invertebrateàrasitic  pest 

comprising a parasiticidally effective amount of a compound of Claim 1 and at least one 

5- carrier. .-
- 27. The composition of Claim 26 in a form for oral administration, 

28. A method for for protecting an animal from an invertebrate parasitic pest 
’ comprising administering to the animal a parasiticidaily effective amount of a compound of 

Claim 1. 
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(57) RESUMEN: 

Se descrihen compuestos de la Formula (1). en los que Se incluyen todas las formas geomØtricas y estereoisOmeros, A’-
Oxidos y sales de los mismos. FOrmula (1): en donde A’. A. A’, A4. A5 y A’ son indistintamente seleccionadas del 2rupo que 
consiste de CR’ y N; con la condiciOn que en al menos 3 de A’. A-. A’, A’, A5 v A" sean N; B’, B2 v B  son indistimamente 
seleccionados a partir del grl,po que consiste de CR2 v N: cada R’ es indistintamente H, halOgeno, alquilo CI -C6, haloalquilo C,- 
C,,, cicloalquilo .C, -C, halocicloalquilo C -C,, alcoxilo C, -C,,. haloalcoxilo CI -C6, aiquiltiol C, -C6, haloalquiltiol C, -C,,, 
alquilsulfinilo C,-05, haloalquilsulfinilo C,.-C6, alquilsulfonilo C, -C,,, haloalquilsulfonilo C,.-C6, aiquilamino C, -C,,, 
dialquilamino C,-C6, -CN o NO; y R2, R4, R5, W y n son definidos en la descripciOn. Tambiºn  se describen composiciones 
que contienen los compuestos de la FOrmula (1) y mºtodos  para controlar una plaga de invertebrado que coniprende poner en 
contacto la plaga de invertebrado o su ambiente con una cantidad biolOgicamente efectiva de tin conipuesto o una composiciOn 
de la invenciOn, 



ISOXAZOLINAS PAPA CONTROLAR PLAGAS DE INVERTEBRADOS 

CAMPO IF LA INVENCION 

Esta invención se relaciona can ciertas isoxazolinas, 

5 su N-óxidos, sales y comoosiÆianes adecuedas care usos 

agronómicos y no agronómicos, :ncluyenda equellos usos 

enumeradas a continuación, y mØtodas de usa care controlar 

10 

degas de invertebredos como ertrOoodos tnta en embientes 

agronomicos coma en no agronbmicos. 

ANTECEDENTES CE LA INVENCION 

El control be plagas de invertebrados es extremadamente 

imcortante care lograr una alta eficiencia en las cultivas. 

El dana car claga be inverterados en cuitivos egronómicos en 

15 crecimiento y almacenados puede causer una significativa 

reducciSn en cuanto a product ividad y can ella dar coma 

resultado un aumento be costos care el consumidar. 

El control de cegas be invertebradas en la 

silviculcura, cultivos de invernadec, cultivos de ornato, en 

20 viveros, croductcs de fibre v elimentos almacenados, ganada, 

clantas domØsticas, cØsced, croductos de madere v salud 

cblice y anima_ es tamciØn e -go imcortante. Se encuentran 

comerciamente disconibles -,Terios croductos care estos 

orocIsitos, cero adn se necesitan nuevos compuestas que seen 

25 mØs efectivos y econlmicos, menas tóxicos, mae seguras pare 



e ambient a can dierentes odos de acciôn. 

La Pub.icación de Patene de PC- WO 0.5/085216 describe 

deivados de isoxazolina be Ia FIrnu1a – con forme 

insecticidas de 

5 

>ci-L A2 a2 

en donde, entre otras cases, cada uno be A’, A2 y A es 

10 indistintarnente C a N; G es un arillo de benceno; W es 0 a S; 

y X es halfgena a halaalquila  

BREVE DESCRIPCION BE LA INVENCIÆN 

Esta invención cancierne a Los camnuestos de la Formula 

15 1 incluyenda a tacias as far:nas cjeomØtricas y 

estereaisbmeras, N-bxidos, y sales de esa, y camposiciones 

que los contienen, y con su usa carzz cantrolar plaqas de 

invertebrados: 

20 (K 

w 
I 

en donde 

A’, A, A, A, A v son indistintarnente seleccianados 

25 a Dartir del gruoo que carnorende 



CR y N, a condiciôn de que coma mÆx–mo 3 de A, A2, A, 

A, A y A seen N; 

B, y B son indistintamente e1eccionados a partir 

del grupo que comrende CR v N; 

5 WesCoS; 

de C -C, de C2 -R es alqu–lo C, -C,:, alguenilo aiquinilo 

C,, cicloalquilo de Ca -C, alquilcicloclquilo de C,, -C- a 

cicloalquiialquilc C_C-, cada uno oncianalmente substituido 

con uno a mis sustituyentes indistintamente seleccionados a 

10 certir de R; 

cada R as indistintamente H, haldgeno, aiquilo de C, -

C, halaalquilc de C--C, alcoxilo de (l -C, haloalcoxilc de 

C2Cz, aquiltial de C2 -C7, haloalguiltiol de C1 -C, 

alquiisulfinilo de C: C, haiaalquiisulfinila de C1C6, 

15 aiquilsuifonilc de C -C, haloaquilsuiioniio de C1 -C, 

aiquilamino de C_ -C,:, diaminalqui_o deC7-C,:, aicoxicarhonilo 

de C2-C,-CN o, -NO; 

cada R Cs indistintamente H, haliaeno, aquiio de c-

C, haloalquiio de C1-C, cicloalquila de C - C(, 

20 halacicloalguila de C -C, alcoxilo de C_ -C.., haloalcoxilc de 

C --C, alquiltial de C -C,;, halcalquiltiol de C-Cr, 

alquilsulfinila de C:C;, hala.aquilsulfinila de C- -C2, 

aqui1suiania de halaslqui_sulfanhlo de C  

aquilamina de C -C., dialquilamina de C-Cr,-CN c, -NO,,; 

25 R en H, alquila de C:-Cr, alquenila de C7 -C6, alquinilo 



4 

de ciolcalquiTh de C6, aquicicThelquilo de 

cicloquilaiquilo de C/--C-,, aquilcarhonilo de C2 -C1 a 

acoxicarbonilo (-C 

R es H, OR, NR1IRa2 a Q:; a aquio de C1-C6, aiquenilo 

5 de C -C, aquinilo de C -C., cicoaquilo de C.C, 

* alquilcicloequilo de CC- a cicloalquiaquilo C4 -C7, Cada 

UI_la opcionairnente substituida con uno o rnÆs sustituyentes 

indistintarnente seleccianados a cartis de R; a 

R y R’, son considerados conjuntarnente con ci Ætomo de 

:0 nitrôgerlo a: que estos se unen oara iorrnar un anillo que 

contiene 2 a 6 Ætamos de carbono y occionalmente un àtorno 

adicianal, seeccionada a oartir del gruco que comprende N, S 

y C, e aniCo occianaThiente substituido con 1 a 4 

sustituyentes, indistintarnente seleccionados a partir del 

15 grur’o que comcrende aiquilo de C: -C, ha6geno,-CN,-NO2 y 

alcoxilo C1 -C; 

cada P es indistintarnente hadgena, aiquilo de C_, -C(,, 

alcoxilo de C -C.:, aquiltiol de C: -C,:, alquilsulfinilo de CŠ

C, aquLsulfonio de C1-C6,-CN  

20 cada P es indistintamente baligeno, aquilo de C1-C, 

cic–aacjui.Io de CC,,, aicaxiio de alquiltiol de C1 -C, 

alquilsu.finilo de C--C, alguilsulionilo de C1 -C6, 

alquilarnino de C--C., diaquiamino de C. -C, cicloalquiiamino 

de C -C, a,quicarhcnila de C -C-, acoxicarboniTh de (1-C-, 

25 aquiaminocaroon–lo dc C -C-, dia_quianinocarbonilo de C-



5 

C, ha1oa1cjuicrbni10 de C; -C-, haloa.caxicarbanilo de C2 -C-, 

haoquirnincarbono de C, -C,, halodialquilarninocarhonilo 

de C -C, hdroxi1o,-NH.,-CN  

cada R es indistintsrnente halSqeno, acoxi de C, -C,., 

5 halo oxilo de C’C6, uiltoL de C: -C6, h oaquiltiol de 

40 C:C;, quiul5–nilo de C -C, aloa ulsulfinhlo de C -C, 

aiquilsulfonilo de haalquilsulfonilo de C -C, 

alquilamino de C -C, dia1quino de C -C;, alcoxicarbonilo 

de C; -C;., -CN o, -NO-,; 

10 cada F es indistintamente haSgeno, alquilo de Cl-C(, 

haloaquilo de C -C, cicloalquilo de hocicioalquilo 

de C:C;, alcoxilo de C -C, haloalcoxilo de alquiltiol 

de C,-Cr, halcaquiltiol de CC, alquilsufinilo de C1 -C, 

haloaquilsufinilo be C:C6, alquilsulfonilo de CL -C(" 

15 haloalquisuloni10 de C_ _C,;, aquilarnino de C:-Cr, 

diaqui_arnino de C7-C,--CN,-NC;, feniTh cŁ ciridinilo; 

P.-. son H; o alguilo de C --C,, alquenilo de C -C, 

aiquinilo de cicloalqui.lc de C; -C,-, quicicloaquilo 

de C --C’ a cicoalauialquila C: -C-, cada uno occionalmente 

20 substituidc con uno a mIs halIgenos; 

R son H, alguila de CC;, aquenilo de C -C, 

aquinilo de C -C, cicloaquila de C -C., alqui1cic0alquii0 

de C. -C-, cicicalquilalquilc de CC, alqui_carbonilo de C, -C-

a alcaxicarhonilo  

25 R son H; C.; o aquo de Ci-C, aquenilo de C2-C6, 
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alquinio de C -C., cicloalquilo cie 2.-C., alqu–lcicloalquilo 

de C -C a cicloalqui quilo C. -C,, Cada uno opcionaimente 

ubstituido con u c a ms sustituyentes indistintamente 

seleccionadas a oartir de R; a 

S R y R zson considerados canjuntarnente can el 

nitrógeno a que estas son unidas, pare farmar un anillo que 

contiene 2 a 6 itamos de carbana y oncianalmente un itama 

adicional, seleccianado a nartir del gruco que comprende N, S 

y C, e I anilla accionelmente sunstituida con 1 a 4 

10 sustituyentes, indistintamente seleccionedos a partir del 

gruco que comorende aiquilo de C;C, hal6geno,-CN,-NO2 y 

alcaxilo C, -C,; 

Q es un anillo fenila, un anilla heterocIciico de 6 

miembras, a un sistema de anilla bicic.ica fusionado de 8-, 

15 9-a IC-miembras que opcianalmente contiene uno a t.res 

heteraitamas, seleccianadas a cartir de hasta 1 0, hasta I S 

y haste 3 N, cada ani10 a sistema de anilla esti 

opcionalmente substituida con uno a mis sustituyentes 

indistintamente seleccionadas a bartir de R; 

20 cada Q Cs indistintamente un anillo de fenila a anlIla 

heteraciclica de5-6-miemnras, cadeanilla aecianalmente 

substituida can uno a mis sustituventes indistintamente 

seleccianadas a cartir de R; 

Q: es un anila de fenila a anilla heteraciclica de 5-

25 6-miemciras, cada ani.lo occianalmente substituida con uno a 



rnSs sustituyentes indistintarnente seeccionados a partlt de 

R; y, n es C, a 2. - 

Esta invenolOri tarnbiØn arocoroiona una comnosicidn quefl 

cornarende un compuesto de Ia FIrmula I, un N-óxido a una sal 

5 del mismo, y al menos un cornconente adicional, seleccionado a 

partir del gruno que cornarende suriactante, un diluyente 

silido y un diluyente liquido. Fn una modalidad, esta 

invención tarnhiØn oracorciona one ccrnposición para controlar 

plaga de invertearados, que comprende una cantidad 

10 biológicamente efectiva de un cornuesto de Ia Formula 1, un 

N-Oxida a una sal del mismo, v ol menos un componente 

adicional, seleccionado a nartir del gruoo que comprende un 

surfactante, un diluyente sOlida y on diluyente lIquido, a 

comcosiciSn oDcionamente, ademis, comprende una cantidad 

15 biológicamente efectiva de al menos on comuesto a agente 

adicional biolOgicamente activo. 

Esta invenciOn, ademis, orcoorciona one camoosición en 

aerosol care controlar una claga de invertebrados que 

comprende una cantidad bioligicamenoe efectiva de un 

20 compuesto de Ia FOrmula 1, un N-lxido a una sal del mismo, a 

Ia comcosiciin, descrita anteriormente y un agente propulsar. 

Esta invenciOn tamofOn crocorciona una camcosición de ceha 

care ’a cantrolar claga de invertebrados que carncrende una 

cantidad bioligicamente efectiva de on campuesta de Ia 

25 FOrmula I, on N-lxido a one sal de--  mismo, a Ia campasición 
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descrita en _a rncdalidad anterior, uno 0 mao materieles 

alimenticios, opcionelmente un atrayente, y occionalmente un 

humectente. 

Esta invenciÆn, ademis, or000Łrciona un dispositivo de 

5 trampa para controler una p laga de invertebrados que 

comprende Ia composición de carnada y un alojamiento adaptado 

pare recibir Ia comoosición de carnada, donde el alojamiento 

tiene al menos una abertura dimensionada care permitir que Ia 

olaga de invertebrados case a travØs de Ia abertura para que 

10 Ia plaga de invertebrados cueda tener acceso a Ia composición 

de carnada a cartir de una ubicación fuera del alojamiento y 

en donde el alojamiento, edemas, estÆ adactado para colocarse 

en 0 cerca de un Lugar con actividad potencial a conocida de 

-as degas de invertebrados. 

15 Esta invencidn tambiØn crocorciona un mØtodo pare 

controar una claga de invertebrados, que comorende poner en 

contacto la claga de invertebrados, a su ambiente, con una 

cantidad biológicamente eiectiva de un compuesto de la 

Formula I, un N-oxido o una de sus sales, (oar ejemplo, coma 

20 una composiciOn descrita aqui) . Esta invenciOn tambiØn y se 

relacione con este mØtodo donde Ia alaga de invertebrados a 

su ambiente se conen en contacto con una composiciOn que 

comorende una cantidad bioligicamente efectiva de un 

corncuesto de Ia fOrmula uno, un N-oxido a una de SUS sales, y 

25 al menos un camconente adicional seleccionado a partir del 



’-4 

grupo que comorencie un suractante, un diiuyente sólido y un 

diiuyente Iquido, Ia comoosLiión, ademÆs, comprende una 

cantidad biológicamente eectivia de al menos Uri agerite 0 

comnuesto biolÆgicamente activo y adioJ.onal. 

5 

DESCRIPCION DETALLADA DE LA INVENCION 

Coma se utilizan aqui, Las tØrminos "comprende", 

"que comprende", "incluye", "que inciuye", "tiene", "que 

tierie", a cualquier variación de Østos, cretende cubrir una 

10 inclusion no exclusiva. Par ejemolo, una composicióri, una 

mezcla, un oroceso, mØtodo, articulo, a coaratas que 

comprende una lista de elementos no estÆ necesariamente 

limitada silo a aqueilos elementos, pero puede incluir otros 

elementos qua no se enumeran exoresamente a que no son 

15 exoresamente inherentes a esta oomaosiiin, mezcla, proceso, 

mØtodo, articulo a aoarato. Ademis, a menos que se indique 

expresarnente 10 contraria, el tØrmino "a" se reiiere a un "a" 

inclusivo y no a un "a" exclusivo. Par ejemolo, una condición 

A a B se satisiace mediante cuclquiera de _o siguiente: A es 

20 verdadero (a esti oresente) y B es falso (a no esti 

oresente), A es fa -so (a no esti oresente) v B es verdadero 

Co esti oresente), y tanto A y B son verdaderos (a estOn 

presentes) 

Tamhin, los articulos indefinidos "a" y "un" que 

25 oreceden a un element-) a comoonente de Ia invenc–in oretenden 



no set restrictivos con respects a_ nmero de casos (es 

decir, ocurrencias) del elements a camoonente. Par lo tanto 

"a" a "un" deberi interpretarse oara incluir uno a al menos 

uno y Ia forma singular de Ia aalabra o elemento a componente 

5 tambibn incluye I  forma a-ural a menos que el nümero 

Sobviamente signifique singular. 

Coma Se refiere en esta descriccibn, el tØrmino "plaga 

de invertebrados" incluye artricodos, gasterópados y 

nematados de importancia economica coma c_agas. El tØrmino 

10 "artrÆoodos" incluye insectos, Icaros, araæas, escorpiones, 

ciemoiØs, miloiØs, cachinilla dc humedad y sirnilares. El 

tØrmino "gasterópodot’ incluye caracoles, aabosas y otros del 

genera Stylommatofara. El tØrmino "helmintos" incluye gusanos 

en el iIo de Nematelmintos, clatelmintos y AcantocØfalos, 

15 coma: nematódeos, dirofilarias, y nematodos fitofagas 

(nematodos), trematados (trematoda), tenias (cestodos) y 

acantocØfalos. - 

En el contexts de esta descriccidn el tØrmina ’control 

de p Iaga de invertebr ado s" significs. Is. inhibición del 

20 desarrollo de clacja de invertebradas (incluyenda; la 

mortalidad, Ia reducciin alimenticia, y/a Ia interrupcióri de 

aoareamiento), y exaresiones relacianadas que son definidas 

anØlagamente. 

El tCrmino "agronCmico" se refiere a Ia produccidn de 

25 cultivos de campo coma alimento y fibra e incluye el cultivo 



de rnaIz, soyas y atras Jegumbres, arroz, cereal (p.ej, trcjo, 

avena, cehada, centeno, arraz, malz), vegetales frondosos 

(p.ej, lechuga, col, y atras casechas de col rizada), 

verduras frutales (p.ej, jitamates, cimienta, berenjena, 

5 cruciferos y cucurbitÆceas), nanas, camates, uvas, algadôn, 

is frutas de ärhal (c.ej, manzsna, niedra y citricos), pequeæas 

frutas (bayas, cerezas) y otras ccsechas de especialidad 

(p.ej, co --z, girasal, aceitunas) El trmino "no agronórnica" 

se refiere a atras cosechas harticalas (o.ej, de invernadero, 

10 vivera c alantas ornamental.es no cult ivadas en un campo) 

estructuras residenciales y camerciales en lugares urbanos e 

industriales, cØsped (o.ej, criaderos do cØsped, pasta, campo 

de colt, casto residencial, camoas decartivos, recreativos, 

etc.) Los croductos de madera, croduotos almacenados, la 

15 agro-silvicultura y ci maneja de vegetación, salud pdblica 

(humana) y salud animal (p.ej, anima --es damesticados como los 

anima --es damØsticos, ganada y volateria, y animales no 

domesticadas coma fauna silvestre). 

En las menciones anteriores, el tØrmino "alguilo", 

20 usado solo a en calabras comnuestas coma "alquiltioi" o, 

"haloalquilo" inc_uye alquila de cadena recta a ramificada, 

como, metila, etilo, n-cracilo, t-cracilo, a diferentes 

isómeros de butilo, centilo a hexilo. "Alquenilo" incuye, 

aiquenas do cadena recta a ramificada, coma etenila, I-

25 procenilo, 2-crocenilo, y diferentes isómeros de butenilo, 



pentenilo y hexenilo. JvAqueni_onl tarnb–Øn incluye colienos 

cc-no ,2-protaciienilo y 2,4-hexadienilo. "Alpuinilo" incluye 

a..quinos de cadena recta o raiificada como etinilo, 1-

propinilo, 2-oropinilo y diferentes isómeros de butinilo, 

5 peritenilo y hexenilo. "Alquinilot’ tambiØn puede incluir 

porciones comorendidas de enlaces trioles mOltiples como 2,5-

hexadinilo. 

"Alcoxi_o" incluye, nor ejemolo, metoxilo, etoxilo, n-

prooiloxilo, isooropiloxilo y, diferentes isómeros butoxilo, 

10 entoxilo y hexiloxilo. T1AlquiltioL" incluye, porciones de 

alquiltiol de cadena recta a ramificada como metiltiol, 

etiltiol, y Los isómeros diferentes de orooiltiol, butiltiol, 

pentiltiol y hexiltiol. "Alquilsulfinilo" incluye ambos 

enantiSmeros de Lin grupo de alquilsulfinilo. Ejemplos de 

15 "aiquilsulfinilo" inciuyen CH2S (0) CHCH2S (0) -C112CI1C112S (0) 

(CH)2CHS(0)- y Los diferentes isómeros de butilsulfinilo, 

centilsulfinilo y hexilsulfinilo. Ejemplos de-

ll

e 

"alquilsulfonilo" incluyen OH -S (0), CFiCii2S (0)2-, 

CH.CHCHS(C) ..., ((--H;)CHS (C)-, y los isómeros diferentes de 

20 butilsulfonilo, aentilsulfonilo y hexilsulfonilo. 

"Alquilamino", "dialquilamino", y lo similar, se definen 

anblagamente a los ejemolos anteriores. "C–cloalquilo" 

incluye, oor ejemolo, cicloorooilo, ciclobutilo, ciclooentilo 

y ciclohexilo - El tØrmino "alquilcicloalquilo" deriota L  

25 substitucidn de alquilo en una porcibn de cicloalquilo e 



incuye, por ejernolo, etilci oorooilo, j-oropilciclobutilo, 

3-netilciclooentilo y 4-metilciclohexilo. El tØrmino 

cicalqucjuilo" denota Ia sbstituoión de cicloalquilo 

en una oorción de alquilo. Ejernolos de ’Tciclocuialquilo" 

5 incuyen cicloorocilmetilo, ciclooentiletilo, y otras 

porciones de cicloalquilo unidas a grucos alquilo de cadena 

recta o ramificada. 

El tØrmino "halógenott, solo o en calabras compuestas 

como "haloalquiloTt, o cuando es usado en descripciones como 

IC "alquilo substituido can haliqeno" incluye fidor, cloro, 

bromo o yodo. AdemØs, cuando es usado en oalahras compuestas 

como "ha1oalquiloT’, a cuando Cs usado en descripciones como 

"alquilo substituido con halIgeno’ alquilo puede ser 

oarcialmente o completamente substituido con dtomos de 

15 haldgeno que cuede ser el mismo a diferente. Los Ejemplos de 

"haloalquilo" o, "aiquilo substituido con halógeno" incluyen 

CICH.-, CFCFT y CF3CCl. Los tØrminos 

"halocioloalquilo", "haloacoxilo", "haloalquiltiol", y lo 

similar, son detinidos anilogamente al tdrmino "haloalquilo". 

20 Ejemclos de "haloalcoxilo" incluyen CFO-, CClCH2C-, 

HCFCHCF10- y CEch2o-. Eemclos be "haloalguiltiol" .incluye 

CCI;S, CFS, CCI.CH;.S- y CLCICiILCH  S- E jemolos de 

"haloalquisulfinilo" inc_uyen CFC (C) -CClS (0) -CFCEIS (0) - y 

CFCF3(0)-. Ejemclos be "haloalquilsultonilo" incluyen 

25 0FS(C):, CC   (C)-, CPCH.S(C) y CFCF;S(0). 
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"Alquicarbonilo" denota unas corsianes de aiquilo de 

cadena recta a rarnificada unidas a una porción C( -O) 

Ejemplos de nla_quilcarhoniIov incluyen 

CHC11201C(=O)- y (CH-0.CHC(0)-. Ejemplos de "acaxicarbanila" 

5 incluyen CH:OC (0) -, CHCHOC (fl-C) , C11CH2CH20C  

S(CH:CHOC(C) - y Los dierentes isOmeros de butoxilo a 

centaxicarhanlia. 

La cant.idad total de dtornos be carbono en un grupa 

sustituyente es indicada oar el prefija "Ci-Cj" donde i y j 

10 son cantidades con on valor be I a 8. Par ejempia, 

aiquisuIanilo de Q-C designa metilsulfanilo a travØs de 

butilsulfanila; alcoxiaquilo de CL designa CH0CIl2; 

aicoxialcjuilo de C designa, car ejerncla, CH3CH(0CH2), 

CHOCH:.CH 0 CFICHOCH:; y alcaxialquilo de Cj designa isfmeros 

15 diversas be un grupa alguilo substituida con on grupa be 

acoxila que cantiene un total de cuatro btomos de carbano, 

los ejernolos incluyen CHCH:CHOCH. y CHCH0CH1C117. 

Cuando un carncuesta as suastituida con on sustituyente 

que Ileva on subindice que indica que Ia cantidad de los 

20 sustituyentes puede exceder I, Los sustituyentes (cuanda 

estos exceden I) Sari indistintamente seleccionadas a partir 

del gruco de sustituyentes definidos, p.ej, (R2), n tiene un 

valor de 1, 2, 3, 4 a 5. Cuando on grupo contiene un 

sustituyente que cuede ser hidrógena, car ejernola 4, luega 

25 cuando este sustituyente as considerada conforme hid.rógena, 



se reconoce que esto cc eqoivaente ol gruco no substituido. 

E. termino "anhllo heterociclico", "heterociclo" a, "el 

sisterna de anillo heteraciclico" denaa anillos o sistemas de 

anillo en donde al menos on itomo de anillo no es carbono, 

5 o.ej, nitrogen,--, oxigeno a azufre. Cornnmente on anillo 

SheterocIdlica contiene no rnds que 4 nitrigenos, no mÆs que 2 

oxIgenos y no rnªs que 2 azuftes. E_ anillo heterociclico 

puede ser unido, a travØs de cualquier disoonible, carbono a 

nitrógena, mecihante e_ reeoialazo de hidrOgeno en el Ætomo de 

IC nitrógena a carhonc. E anilla heteracIclico puede ser on 

anilla saturado aercialmente no saturado o completarnente 

insaturado. Cuando un anillc heteraciclica completamente no 

saturado se one al anillo de niquel, entonces el anillo 

tarnbiØn cc Ilarnado "enila heteroramitico" o "anilio 

15 heteracidlica ararnitica". 

E. tØrmina !TŁŁ ararnØtico" a "sistema de anillo 

aro:nitico" denota carbociclos cornletarnente no saturados y 

heteraciclas en dande al menas on anillo del sisterna de 

anilla calicic.icc cc ararnitico (dande arornªtico indica que 

20 Ia orirnera regla es satisfecha cara el sistena de anihlo) . El 

tØrmina "sisterna de anillo aiciclico fusionado" incluye on 

sistema he anillo corncrendido de dos anillos fusionados en 

donde el anillo cuede ser saturado, oarcialniente no saturado, 

a cornoletarnente insaturadc. El tØrrnino "sisterna de anilla 

25 heterobicIclico fusionado" incluye on sistema de anilla 
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cornorendido de dos anillos fusionados en donde al menos on 

Ætorno de anjIlo no es carbono y nuede ser aromÆtico o no 

arornÆtico, como se define ante riorente. 

Fl t6rmino "oocionarnente substituido’ en relación con 

5 los nillos heterocIclicos se refiere a grupos que son 

insustituidos o cuentan con a menos on sustituyente que no 

es hidrôgeno y que no anula aa ctividad biolÆgica poselda 

par el anälogo insustituido. Coma se usan aqul, as 

defiriiciones siguientes deben aclicarse a menos que Se 

10 indique otra cosa. E. tØrmino "occionalrnente substituido" se 

usa de modo indistinto con Ia frase " subs tituida o 

insustituida" o con el tØrmino "(no) substituido." Al menos 

que se indique otra case, un gruco occionalmente substituido 

puede contar con un sustituyente en cada posición sustituible 

15 del gruco, y coda substituc–ón es independiente de la otra. 

Cuando cede Q es on anilo heterociclico de 5-6 

miembros que contiene nitrôgeno, pueden unirse al resto de IC 

Formula I. a travØs de cua.quier Itomo anular de carbono o 

nitrOgeno di soon in, le, a menos que se desoriba otra cosa. Del 

20 is-no modo, cuando Q2 o son on heterociclo de 5 o 6 

miembros que contiene nit.rógeno, :auede unirse a travØs de 

cualquier Itomo de anillo be carbono o nitrógeno disponible, 

a menos que se describa otra cosa. 

Conforme se observe anteriormente, , a Q cueden 

25 ser (entre otros) fenilo occionemente substituido con uno o 



rnÆs sustituyentes, seeccionacios a cartir de un grupo de 

sustituyentes confore se definen en Sreve Descripción de la 

Invención. Un ejemolo de fenilo oncionarnente substituido con 

uno a cinco sustituyentes es e anillo ilustrado con -for -me. U -I 

5 en Anexo , donde R son R8 o R conforme se define en Breve 

SDescripcidn de Ia Invención aara Q, Q Q. y, r es on numero 

entero a partir de 0 a 5. 

Conforme se observa ante riormente, Q. pueden 

ser (entre otros), anillo hete ciclico de 5-6-miembros, que 

10 cuede ser saturado o insaturado, oncionalmente substituido 

con uno o rnäs sustituyentes, se1eccionado a partir de un 

gruoo de sustituyentes conforme se definen en Breve 

Descripción de Ia Invencibn. Ejernolos de anillo heterociclico 

aromItico insaturado de 5-6 niernhros, opcionaimente 

15 substituido a partir de uno o mIs sustituyentes, incluyen Los 

anillos U-2 a travØs de U-6 ilustrado en Anexo 1 doride cada 

es cualguier sustituyente conforme se define en Breve 

Descriocidn de In Invención onra Q-, Q o Q (i.e. R o R) y, 

r es un nImero entero con on valor entre C y 4. 

20 

Ariexo 1. 

(R")r 
E . 4 

U-i U.2 U-3 U-4 U5 
25 
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15 Observe que cuando Q, Q o Q. son un aniilo 

heterocIclioo no arornªtico saturado a insaturdo de 5-6 

rniernbros occionarnente substituidos con uno a rnÆs 

sustiOuyentes seleccionados a artir del grupo do 

sustituyentes conorrne se definen en Breve Descricción de Ia 

20 Invenciin car; , Q2 a Q uno o dos miembros anulares do 

carbono del heterociclo nueden estar oncionalrnente en forma 

oxidada do una cordon de carhonflo. 

Los ejernolos do un nillo heterociclico saturado o 

insaturado no arornÆtico be 5-6 :niernbros incluyen anillos G-. 

25 a G-35 conforme Ia ilustrado en Anexo 2. Observe que cuando 
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20 

el ounto de union en e gruno G cc ilustra coma flotante, el 

grupo G puede ser unido al recta de Ia FOrmula 1, a travØs de 

cuclquier carbono a nitrOgena disoanicle del grupo G mediante 

el reernolazo de un Otomo de hdrOgeno. Sustituyentes 

accionales cueden ser unidas a cualguier carbono a nitrOgeno 

disronible sustituyendo un Otomo de hidrOgeno. 

Observe que cuando Q-, 0 a 0’ comarenden un anillo, 

seleccionado a partir de C26 a 0-35, O son seleccionados a 

oartir de 0, S a N. Observe que cuancia G cc N, el Ætomo de 

nitrOgeno cuede comoletar su valencia oar Ia substitución con 

H a con sustituyentes conorme son definidos en Breve 

DescricciOn de Ia InvenciOn para Q, Q a ’.11;  R a R) 

Anexo 2 
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CR") (B"),. (R")r N 
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Confoarne se observe ante riormente, Q cuede ser (entre 

otros) tin sisterna de anillo b–cicico fusionado de 8-, 9-o 10 

miembros occiona_mente substituido con uno a MÆ  

sustituyentes, seleccionados a cartir de un grupa be 

sustituyentes conforme estin definidos en Breve Descripc–ön 

de Ia Invenc–dn (i.e. p) 
. Ejernolos be sisterna de anilia 

biciclico fusionado be 5-, 9-, c 10 :riiernbros opcionalrnente 

substituidos con a cartir be uno o mba sustituyentes incfuyen 

e anillo IJ-S1 a travØs be U-23 i_ustrado en Anexo 3 doncle 

es cuabquier sustituyente confcrme se define en Breve 
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DescriociOn do Ia InvnciOn pox-a Q (i.e. R) 

ridmero entero a oartir do C a 4. 

U-89 

U-93 

IJ-97 

Anexo 3 
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N (R’)r L Ii (gV) 

13-117 U-118 iJ-12() 
r IN N. ICN 

5 tJ-12.I U-122 U-123 
Aunque los gruoos R sean mastrados en las estructuras 

JI a travØs He U-123, se cuede observer que estos no 

necesitan estar oresentes ye que estos son sustituyentes 

10 oocionales. Observe que cuando R es H cuando estÆ unido a on 

Ætomo, esto es igua a coma si e ªtomo fuera insustituido. 

Las Ætomos He nitrlqeno ue requeren que la substituciHn 

Ilene so valencia son substituidos con H a Rv. Observe que 

cuando el ounto de union entre (R) y el grupo U es ilustrado 

15 coma flotante, (P)- iuede ser unido a cualquier Ætomo de 

carbono a Otomo de nitrógeno disoonible del grupo U. Observe 

que cuando el ounto He uniOn en e grupo U se ilustra coma 

flotante, el gruco U cuede ser unido a_ resto be Ta FOrmula I 

a travØs del ::arbono o riitrigeno disnonible del grupo U 

20 mediante el reemclazo de on Otomo de hidrógeno. Observe que 

algunas grucos U silo cueden ser suhs:ituidas con menos de 4 

grupos P (p.ej, U-2 a travØs He TJ5, U-7 a travØs de U-48, y 

13-52 a travØs de 13-61) 

Los comcuestcs dc Ta invenciOn cueden existir coma uric 

25 0 mis estereolsOmeras. Los diversos estereoisómeros se 
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incuyen eriantiórneros, diastereómeros, atrooisómeros e 

isÆrneros geornØtricos. El. exeerto en La tcnica aorecia que un 

estereoisórnero ouede ser nis activo y/o puede exhibir efectos 

benØficos cuendo se enriquece en relación con otros 

5 estereoisómeros a cuando se senara de los demÆs 

40 estereoisómeros. Adeªs, el exoerto en l.a tØcnica sabe como 

seocrar, enriquecer y/o seectivarnente oreparar estos 

estereoisôrneros. Estos ccrnouestos a agentes incluidos en Las 

mezclas y cornoosiciones de La oresente invenciôn aueden estar 

10 presentes con uric rnezcla de estereo–sómeros, estereoisômeros 

individuaes o coma una forma ópticamente activa. 

Un exaerto en l.a tØcnica acreciarÆ que no todos los 

anillos heterociclicos que contienen n–trógeno cueden formar 

N-ôxidos ya que nitrógeno requiere a un par solitario 

15 disconible nara La oxidac–ôn al Æxido; an excerto en La 

tØcnica reconocerÆ aquelLos anillos heterocIclicos que 

contienen nitrógenc que cueden formar N-óxidos. Un experto en 

La tŁcnica tambiØn reconocerÆ que Las aminas terciarias 

cueden formar N-óxidos. Los mØtadas sintØticos para La 

20 precaración de N-ixidas de heterociclos y aminas terciarias 

son muy conacidos por un exoerto en _a tØcnica incluyendo La 

oxidaciOn de heterocic_os y aminas terciarias con 

oeroxiÆcidos coma ceracØtico 
y 

da.ido m-cloroperbenzoico 

(MCPBA, car sus sigas en ingles), peróxido de hidrógeno, 

25 hidroperóxidos de alqui.Ia cc.-no hidraperóxido de t-butilo, 
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aerborato de sdioŁ, v dioxirancs cc:io el dimetildioxirano. 

Estos mØtodos tars 25 nrenaracidn de N-bxidos han sido 

exhaust ivamente descritos y examinados en Ia literatura, yes 

par ejemDlo: 7. L. Gichsist en Comprehensive Organic 

5 Synthesis, vol. 7, cc 745-757, S. V. Ley, Ed., Pergamon 

SPress; M. Tisler y B. Stanovnik en Comprehensive Heterocyclic 

Chemistry, vol. 3, cc 8-20, A. C. Boulton y A. McKilloc, 

Eds., Percamon Press; M. P. Crimmett Y B. R. T. Keene en 

Advances in Heterocvciic Chemistry, vol. 43, pp 149161, A. 

10 P. Katritzky, Ed., Academic Press; M-?isler y B. Stanovnik en 

Advances in Heterocyclic Chemiscrv, vol. 9, pp 285-291, A. R. 

Katritzky y A. 5. Bouton, Eds., Academic Press; Y C. W. H. 

Cheeseman Y B. S. C. Werstiuk en Advances in Heterocyclic 

Chemistry, vol. 22, pp 397-392, A. P. Katritzky y A. 5. 

15 Boulton, Eciitcres, Academic Press. 

Las sales de los comcuestos de Ia invención incLuyen 

sales icidas de adicibn con icidos inorginicos u orgØnicos 

coma icido bromhidrico, clorhidrico, nitrico, fosfOrico, 

suturicc, acØtico, butirico, fumirico, lictico, malØico, 

20 malinico, oxIlito, cropiónico, salicilico, tartarico, 4-

toluensulf6nico o valØrico. Las sales be _os corncuestos de Ia 

invencidn tamhiØn incluven aquellos formados con bases 

orgØnicas (c.ej, cirIdina o trietilamina) a bases inorgØnicas 

(p.ej, hidridos, hidróxidos, o carbonatos de sodic, cotasio, 

25 litfo, calcia, magnesia a baria) cuando el compuesto contiene 
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una cordon Ocida coma cuando R es aAuiLcarhonilc y 0 es H. 

En consecuencia, Ia presente invención comprende 

corncuestos seleccionados a cartir de Is FOrmula 1, N-Oxidos 
y 

sales agrIcoamente adecuadas de eso. 

5 Las modalidades de La cresente invención como se 

incluyen: describe en Breve DescripciOn de La IrivenciOn 

Modalidad I. in comoueto de Ia Formula I donde W es 

alquilo C: -C3 opcionalmente substituido con uno o mÆs 

sustituyentes indistintamente seleccionados a oartir de R. 

10 Modalidad 2. On comsuesto segOn Is Modalidad 1 donde R’ 

es aiquilo C -C oscianalmente substituido con halógeno. 

Modalidad 3. in comsuesto segOn is Modalidad 2 donde R 

es alcju–Io C: -C substituido con halOgeno. 

Modalidad 4. in compuesto segOn Is Modalidad 3 donde R 

15 es alguilo C: -C: substituido con F. 

Modalidad 5. Un compuesto segOn Is Modalidad 4 donde R 

es alquilo C --C. comcletamente substituido con F. 

Modalidad 6. Tin comtcuesto segOn Ia Modalidad 5 donde R 

es CF. 

20 Modalidad 7. in comuesto de Is FOrmula 1 donde cada R2 

es indistintamente H, halOgeno, haIoIquiio de CI -Q, 

haloslcoxilo de C -C. a,-CN. 

Modalidad S. in comduesto segOn Is Modalidad 7 donde 

cada R es indistintamente H, CF, OCF., hslOgeno o-CN. 

25 Moda_idad 9. On comcuesto segOn Ia Modalidad 7 donde 
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cede R es indistintamente haLlgens c hc_caquilo Cl-C-.,. 

’4odalidad 10. Un cout-uestc He a Fdtrnula 1 donde cda 

Cs indistintamente H, haligeno, alquilo de C:-0, 

haloalquilo de C1 -C6, cicicaquila de C -CS, h&locicloalquilo 

5 de C -C6, alcaxilo de C----C, ha1oaIcoxio He C-CE,-CN40  
Madaliciad 11. Un ccmtcuesta seqHn La Madaliclad 10 donde 

cede R es indistintamente H, a_quia He C1 -C:, ba1aa1quia He 

C1 -C., cic.Iaalquila He CC., alcaxi_a He C --C4 o,-CN. 

Madalidad 12. Un cnmcuesta segdn La Madalidad U donde 

IC cada R es indistintamente H, alquilcde CC a,-CN. 

Madalidad U. Un ccmicuesta secjCn Ia Madalidad 12 donde 

cede R es H. 

Madalidad 14. Un camnuesta He Ia Formula 1 donde Rt es 

H, alquila He C: -C, alquilcarbanUo de C2 -C7 a 

All 
U aicoxicarbanila C. -C-. 

ModaUdad IS. Un caccuesta segHn La Modalidad 14 donde 

R es H. 

MadaUdad IS. On comcuesta He Is FOrmula I donde R es 

H, OR, NRR a . a alcuila de 01-C, aiquenilo de Q> -C, 

20 alquinila He 1-0, ciclaalquila de 1CC., alquilciclaalquiia 

de C -C-- a cicUalquilalquilo CV -C, cads una accianalmente 

substituido can una a mis sustituyentes indistintamente 

seleccianadas a nartir He F.. 

Madalidad I. On camsuesta seqdn !a Madalidad 16 donde 

25 R es H; a alquilo de C--C., alquenlla de C -C, aiquinila de 
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C7 -C, cicloalquilo de CC., aqui ic1oaqui10 de C,--C- o 

cicloaJquilalquilc C -C-, cada uno cccoria1ente substituido 

con uno o rnÆs sustituyentes indistintamente se.eccionados a 

partir de R. 

5 Modalidad 8. Un cornouesto segün la Modalidad 17 donde 

R es H; a a_quilo de C: -C, accianaThiente substituido con uno 

a mâs sustituyentes indistintarnente seleccionados a part.ir de 

R. 

Modalidad 19. Un cornuesto segdn la Modalidad 18 donde 

10 R es alquilo C--C,., opcionalrnente substituido con uno a mÆs 

sustituyentes indistintamente seleccionados a Dartir de P. 

McŁdalidad 20. Un comnuesta segin ia Modalidad 19 donde 

R es CHCF. 

Modalidad 21. Un comnuesto segün Ia Modalidad 19 donde 

15 R es el piridinilo CH2-2-. 

Modalidad 22. Un comnuesto segdn La Modalidad 16 donde 

es OR, NRR- a Q. 

Modalidad 23. Un caiicuesto segdn La Modalidad 22 donde 

R es NR--P,--. 

20 Modalidad 24. Un comsuesta segin Ia Modalidad 22 donde 

R es Q 

Modalidad 25. Un coouesto de Ia Formula 1 donde P es 

halógeno. 

Modalidad 26. Un comnuesto de Ia Fórrnu_a I donde cada 

25 R es indistintamente haOgeno, alquila de CC:, alcoxilc de 
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CC:, a1quilt–oi de Ca -C:, alquisufiniio de 01C7, 

aquilsu.foni10 de C -C, aquiicrhani10 de C:C:, 

acoxicarbaniio de C -C:, a1qui1ainocrbonia de C-, C5, 

haloa1quicarhonio de C-05, haloaicoxicarbarAiIo de C2 -C, 

5 haoa1qui1arninocboni1n de C;-C,-NH:,-CN o NO:; n Q. 

Modalidad 27. Un comnuesto segOn 10 Modalidad 26 donde 

cada P. es indistintarnente haógeno, acoxicarhonilo de C2-Cl, 

alquiiarninocarboni10 de C -C:, haioacoxicarbonilo de C_, -C,), 

ha2oaquarninocarhorio de C,, -C.  -NH, -CN  a -N O7; a Q2. 

10 Mada1idod 28. -.In cornouesta segün 1a Modalidad 27 donde 

coda P. es indistintamente haógeno, alquiaminocarboniio de 

C2 -C, haioaiquilominocarbonila de CC:, 0 Q. 

Modalidad 29. Un cosvuesto secnn Ia Modalidad 28 donde 

cada P. as indistintarnente haligena a gL 

15 Macia_idad 30. ’In cornouesta segOn Ia Modalidad 29 donde 

cada R es indistintarnente F, CI o Br. 

Modalidad K. Un comnuesto segOn Ia Modaiid.ad 30 donde 

coda P. es F. 

Modalidad 32. Un corncuesta sec6n Ia Modalidad 29 donde 

20 coda P. es Q. 

Mada_idad 3s. -,Jn canouestc cc a Forrnu_a - donde coda 

una R: indistintente haligena, alguila 
cia C--Ct, 

holaaqui_co de C - C. a CN. 

Madalidod 34. Un casnuesta de _a Formula 1 donde coda 

25 R es haligena, alguilo de C:C, haloalquiio de C-C,-CN, 
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5enio o oiridinio. 

odaidd 35. Un cornpuesto de a Fórrnu7a I donde R’ es 

H; o alquiio de C -C., opc3onaimente soostituido con uno a mªs 

halógenos. 

5 oda1ided 36. ’in compuesta do 7a F---nu--a I donde P 

SH, de C -C, de C2-C7 alquilo quilcarbonilo 

alcoxicarbonilo C, -C,,. 

1odaic1ad 37. in corncuesto segün Is Modalidad 34 donde 

p: es H. 

10 Modalidad 38. -.In comnuesto do Is F6rnu1a 1 donde R es 

H a a alquilc de C--C/, opciona1ente substituido con uno 

a rnds sustituyentes indistintamente seleocionados a partir do 

R 

Modalidad 39. Un camnuesto be Ia Formula 1 donde Q es 

15 fenilo, airidinila, tiazolilo, 

O0O 
cads uno oncionalmente substituido con uno a mOs 

20 sustituyentes indistintamente seeccionados a nartir de RH. 

Madaidad 40. Un comnuesta be Ia FOrmula 1 donde cads 

Q cc indistintamente Senilc, niridinilo a tiazolilo, cad 

uno oDcionalmente substituido can uno a mac sustituyentes 

indistintamente seleccionadas a cartir do R. 

25 Moda_idad 41. Un comnuesto seadn Ia Modalidad 34 donde 



cada Q as –ndistntamente feni o, oiridini10 o tazoiilo. 

Mocialidad 42. Un cornouesto cia 1a Formula 1 donde Q as 

anh1o, piridinilo a tiazdillo, cada uno oncionalmante 

substituiclo con uno a mis sustituventes indistintamente 

5 seleccionadas a cartir de R’. 

Modalidad 43. Un de FOrmua I donde A, A, compuesto a 

A, A, A- cada uno CR:. 

Modalidad 44. Un compuesto de Ia Formula 1 donde A’ as 

N; y A’, A:, A-, : son cada  uno CR:. 

10 Modalidad 45. Un compuesto de Ia FOrmula 1 donde A1 as 

; 

A, A’, A.:, A: A son cada cnn C?.. 

m4ndalidad 46. Un comnuesta de Ia FOrmula I donde A’ as 

N; y A, A, A:, A 
y 

A’ son cada uno CRt 

Modalldad 47. Un comuesto de Ia Formula 1 donde A’ as 

1.5 N; y  , A’, A’, AyAm son cada uno CR. 

Modalidad 48. Un comnuasta do Ia rmuia 1 donde B’, B’ 

y B’ as indistintamante CR’. 

Modalldad 49. Un comouesto segOn a m4oclalidad 48 donde 

B es Cfl. 

20 Modalidad 50. Un comcuesto dc Ia FOrmula I donde BI es 

N; y B  y B’ son indistintamente CR. 

Modalidad SI. Un comcuesto de Ia FOrmula 1 donde E1 as 

N; y W y B’ son indistintamente CR-. 

Modalidad 52. Un comnuesto de Ia FOrmula I donde P as 

25 CR’; y B B: son N. 
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4odai.iciad 53. 7-In comouesto be Ia Formula 1 dande W es 

0. 

1iodalidad 54. Un comouesta be Is FOrmuls 1 dande n es 

C. 

5 Las madalidades be esta invencibn, inclayenda, 

Modalidades -54 y atras madalidades anteriares asi coma 

cuaiquieres descr.itss aqul, oueden ser combinadas en 

cuslquier farms, y las descripofanes be variables en las 

modalidades pertenecen no sOlo a los camcuestas be Is FOrmula 

10 1, sino tambiØn a los compuestas iniciales y camouestas 

intermediarias. AdemÆs, las modalidades de esta invenc–On, 

incluyendo Madalidades 1-54 y otras madalidades anteriares 

asI coma cualquieres descritas aqu.i, y cuaiquier combinaciOn 

de las rnismas, nertenecen a las camoasiciones y mØtodos de la 

15 presente invenciOn. 

par: 

Las combinacianes de Madaliciacies 1-54 son ilustradas 

Modal.Idad A. Un comnuesto de a FOrmula 1 donde 

R es alquilc C: -C- oociana-lmente substituida can una a 

20 mOs sustituyenres indistintamente seleccianadas a carrir de 

R; 

cads R es indistintamente H, halageno, haioalquila de 

CŁ -C, halaalcaxila be C -C; a -CN; y cads R es 

indistintamente H, halOgena, alquila be C -C, halaalquila de 

25 C1 -C, cicicalquila be C -,-C, , halaciclaslquili de C - C., 
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alcoxilo de CC, ha acoxio de -CN o, -NO. 

odalidad B. TJn corncuesto de Ca :4odalidad A, donde 

B, B y B son indistintamente CR; 

r7 Th es 

5 R es H, a_-quo de C:  -C6, aquicarbonilo de C.-.-C- o 

coxcarhoniCo CC; v 

es H, NRHR Q. a alciullo de alquenilo de 

aCc1uinio de C -C, ailoaCquiCo de CC., 

alquic–cloaqui_o de C.: -C- a ciacaquilalquilo C,, -C-, cada 

10 uno opaionamente substituido con uno a rnÆs sustituyentes 

indistintarnente seCeccionados a oatir de R. 

Modalidad C. in compuesto segün Ca Modalidad B donde 

R es alquio CI -C3 opoionalrnente substituido con 

halógeno; 

15 cada R es indistintaerite H, CF., CCF, haldgeno o,-CN; 

cada R es indistintaente H, alquilo de C -C, 

haloalquilo de CC, ciclocropiCo de alcoxilo do C2 -C.; 

o -CN; y 

coda R es indistintarnente haóqeno, alquilo de Cj-C., 

20 alcoxilo de CC, alquiltio de C --C, alquisulfirniio de Cl-
C"
 alquilsulionic de C. _C  aquiCcarbonilo de C -C, 

a -cc xicaroonilo do CC, aCquiCaminocarbonilo be C -C:,, 

haoa_cjuicaroonio do C,, -C-, ha_oacoxicaroonao de C2 -C, 

arninocorhoniCc de haCoalquilo de C-C,-N}1,-CN o,-NO2; a, QLŁ 

25 ModaCidad F. Un corncuesto segün Ca Modalidad C donde 
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R es H; 

H es aquis CC.. oucionalmente substituido con uno o 

rnÆs sustituyentes indistintarnente seleccionados a partir de 

5 coda H es indistintarnente haldgeno a Q; y 

coda Q es indistintaente enilo, niridinilo o 

t i a z cli a. 

Modalidod F. ’in compuesto segi3n Ia Modalidad C donde 

P es CF; 

10 A, A’, A:, A, A- y A son coda uno CR:; B son CR; 

coda R es indistintarnente H, alquilo do CC o,-CN. 

Modalidad F. Un compuesto segdn Is Modalidad E donde 

B es CH; 

coda H as indistintamente halógeno a haloalquilo CC;; 

15 R es H; 

R es C1ICF a ciridinilo CH -2-; y 

n es 0. 

Las rnadaidades escecificos incluyen campuestos de la 

Formula I seleccianadas a cartir del gruca quo comcrende: 

20 4-5-(3,5-d–clorofenil)-4,5-dihidra5-(trifluarametil)-

3-isoxazailJ-N-(2,2,2triiluaraetil)-naftalencarboxamida, 

4-5(3,5-dicloroenil)-4,5-dihidra5(trif1uarametil)-

3-isoxazolil]-N-(2ciridini _me til)-1-notalencarhaxam–da, 

4- 5- (3, 5 -di clarafenil) -4, 5-Łdihidra-5- (trifluoramet.il)-

25 3isoxazolil(2-piridinilmetil)-1-na -ft alenecarhotiaamida, 
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4- 5- (3, 5-dicloofenil) -4, 5-dihidro-5- (ftifluorometil)-

3-isoxazoli1]-Ntil-1-naftalercarboxarnioa, 

4-5-(3,5-diorofenl)-4,5-dihido-5-(trif1uorornetil)-

3-isoxazolil]-N-(2-rnetoxetil)-nata_enoarboxamda, 

5 4-15-(3,5-diolorofenil)-4,5-dihidro-5-(trifluorometi)-

10 3-isoxazolil]-N-2-(2,2,2-trifluosoetil)-2-oxoet–1]-1-

n aft a I en card ox a :o ida, 

5- 5- (3, .5-diclorofenil) -4, 5-dihidro-5-trifluorometi1) - 

5-oxazolj-N-(2-picidinilmet4_)-8-quinolincarboxamida, 

10 5-5-(3,5-dicIorofeniI)S-dihidro-5-trifIuorometiI-5- 

isoxazoli]-N-(2-ciridin met )-8-isoquinolinecarboxamida, y 

l-5-(3,5-dicLoroferiil)-4,5-dihidro-5-(trifluorometil)- 

3-isoxazolil J - 

N-(2--airidinilmetil)-4-isoqu–nolinecarhoxamida. 

15 Son i:naortantes _as modalidades especificas que 

incuyen con:ouestos de Ia Ffraula seeccionados del qruoo 

que comorende: 

4H.5-(.3,5-diclorofenil)-4,5-dihidro-5-(t.rifluorometil)-

3-isoxazo]-N-(2,2,2-trifluoroetil)-1--naftalencarboxamida, 

20 4-5-(3,5 -di clorofenil)-4,5-dihi -arc -5-(trifluorometil)-

3-isoxazolil]-N-(2-ciridinilmeti)--naftalencarboxamida, 

4-5-(3,5-dioIooieniI)-4,.5-dihicIro-.5-(trifIuorornetil)-

3-isoxazolil]-N-(2-avridinilmeti)--naftalenecarbotioa:nida, 

4-5-(3,5-dicicrofenil)-4,5-dihidro-5-(trifluorometil)-

25 5-isoxazoIiI]-N-(2-iridiniTheti)-S-quinolinecarboxamida, 
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-5-(3,5-diorofeni)4,5-dihidro5-(trif1uorometi)-

5-isoxazolil]-N-(2--oyridinilrneti])-8-isuinolinecarboxamida, 

y 

l-I5-(3,5-diclorofeni1)-4,5-dihidro5-(trif1uorometil)-

5 3-isoxazol]-N-(2iridinilmetil)4-isoquinalinecarhoxarnida. 

AdernÆs, las modalidades escecificas inciuyen Ia 

cualquier cornbinación de los cornouestns do la Formula 1 

seleccionada a oartir del gruoo inmedi.atamente anterior. Las 

modal.idades do Ia presente invenciOn, adernis incluyen: 

10 Modaidad AA. Un compuesto de Ia FOrmua ig, N-Oxido, o 

una sal del mismo, 

f 
A3 

(2) 

15 

en donde 

A, A, A, A, A y A son indistintamente seleccionados 

a cartir del gruno quo compende CR y N, a nondiciOn do quo 

corno miximo 3 de A-, A, A, A, A y A scan N; t’ es 0 o 5; 

20 R es alqu.ilo C -C, alguenilo do C -C.-, alguinilo de 02-

C, cicloalquilo de C -C., alquilcicloalcjuilo de C7 -C7 o 

cicicalquilalquilo Cc-C, cada uno ooc–onalmonte substituido 

con uno o mis sust–tuyentes indistintamente seleccionados a 

cartir de F; 

25 cada R es indistintamente H, haldgeno, alquilo do 0-
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C, haaa7quia de alcaxi7a de ha7aaicoxiia de C-

a1quiltia cia C -C, haaa1quitia1 de 
C- -c6,, 

aqui1sufini1a de haca7qui LS- u1finilo de C -C, 

aiquilsufaniia de C1-C, haaaiqui1su1faniia de Ci;, 

5 aqui1aiaa ciaamino de dialqui7a de C", -C(;, 

alcaxicarbanila de C-C,-CN a, -NO.; 

cad-=; P: es indistintarnente H, ha_bgena, aiquila de C 

C, halaa1qui7a de C1-C, aialaaiquia de CeCe, 

halociclaaiquila de C -C, alcaxia de C -C;, halaalcaxila dc 

10 C -C., alqui1tial de Cj-C;, haiaalquiltiaC de C1 -C, 

alqui1sufinia de C--Cc, haa1quiisulfinila de C--C;,, 

auisultania de 
c ;, 

halo quilsulfanilo de C -C, 

alquilamina de C: -C.., disquilarnina de C-C,-CN o, -NO;; 

R es H, alquila cia C--,C,, aquenila de C7 -CC, elquinila 

15 de C.. -C,, cialaalquila de C -C, quilciaaalquila de Q -C;’, 

cicloaquilaquila de C1 -C7, alquilcarbanila dc C2 -C- a 

alcoxiaarhaniia  

es H, 0P0, NR "R a Q; a clquila de C:-Ce, aiquenila 

dc C  - C, alquinila de C - C., ciclaalquila dc 

20 alquilcicloalpuila de C -C- a ciclaa7quilalquila C -C7, cada 

una oocianalcnente substituido can una a mÆs sustituyentes 

indistintaciente se_eccianedas a nartir de R; a 

R y R son cansiderados canjuntamente can nitrógena a 

que estas sari unidas care iorrnar un ani.la gue cantiene 2 a 6 

25 Ætornas de carhana y anaianairnente un ätorna adicianal, 
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seleccionado a cartir del gruco que concrende N, S y 0, el 

anile opcionalrnente substituido con I a 4 sustituyentes 

indistintarnente, seleccionado a cartic del grupo que 

comorende alquil de C-Cn, hal6geno,CN,-N0 y aicexilo Cl-C2; 

5 cede es indistintarnente haldgeno, alquilo de C Cc, 

de -elcoxilo de C -C., Iquiltiel de C -C, alqu.ilsulfinilo C1

C, alquilsulfonilo cia C -C, -CN a, -NO-; 

cede R es indistintamente halgeno, alquil de C-,-C,,, 

aicoxilo de C -C., alciuitiol de C -C, aiquilsuifinilo de C-

10 cc, alquilsulfoni_o de C -C, alquilaino de C -C, 

dialquilamino de C -C, ciclolquiIaino de C -C, 

aquilcarbonil be

 

-c 

C...  alcoxicaroanilo be C - C, 

alqui.larninocarboniio cia C -C-, dia_q larninocaroonile de C 

C, haloalquilcaobanlo de C -C, ha alcoxicarbonil be CCT, 

15 healquilinocarhonilo de C2 -C-, halodiaquiiarninocarbonilo 

de C,, -C-., hiciroxla, -NH, -CN o, -NO,; a 

cede P es indistintarnente halcigeno, elcoxilo de C1-C, 

haloalcoxilo de C: -C, alguiltiol de Cl-C.-, haloalquiitiol de 

C:C,, alquilsufinil.o de C: -C,, haloalguilsulfinilo de- C1 -Cc, 

20 alquilsulionilo de Ci-C, haloalquilsulfonilo de Cj-C, 

alquileminc de C’ -C., dialquilarnino cia C: -C, alcoxicarbonilo 

de C -C:, -CN a, N0; 

cada F es indistintarnente halógeno, alquilo de Cl-C,,,, 

halalquilo be CŠC, ciclotlquilo de C=. -Cc, halociclaalquilo 

25 de C -C, alcoxilo de C--C,:, halolooxilo cia C --C,, alquiltiol 
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de C--Cc, ha1oajuitioL de C -C,-, 1qui1su1fini10 de  

hoa1cjuisu1finiTh de quilsullonilo de :-C, CCr 

ha1oa1qui1sufonio, alquilamino del -C, dialquilarnino do 

C2 -C, -CN, -NC, fenilo o ciridinilo; 

5 R es H; o alquiio de I- -C.  alquenilo de C2-C6, 

40 alquinilo de C -C, cicloalquilo de (C-Ce, alquilcicloalquilo 

de C’ -C7 0 alcjuio de cicloaiquiio C’ -C, coda uno 

opcionarnente suostituido con uno o rnÆs haldgenos; 

R son H, aiquilo de C --C, alquenilo do C,) -C-

10 aquinio de C -C, cicThalquilo de a1quiicicoa1qui10 

de C4 -C7, cicThalquilalquilo do C -C-, alcjuilcarbonilo do C -C-

o aicoxicarboni_o C2-C7; 

R son 11; o aiquilo de CL -CU, aqueni10 de c-c, 

aquinio cia (3-C, cicloa1quilo do C: -C, a.lquicicoa1quio 

15 de C,,. -C, o cicloalquilalquilo C. -C-, cada uno opcionamente 

substituido con unc o :iÆs sustituyentes indistintarnente 

seeccionados a cartir do R; o 

R’ y R. son considerados conjuntarnente con 01 

nitrógeno al quo estos son unidos osra formar un anillo que 

20 contiene 2 a 6 dtonos do carbono y occionalmente on Ætorno 

adicional, seloccionado a cartir del orurro quo corncrende N, S 

y 0, el anilc occfonolmonte sucstituido con I a 4 

sustituyontes, indistintamente seoccionados a partir del 

gruco que cornorende aquilc be C -C., hal6geno,-CN,-N0 y 

25 aicoxilo C--C; 
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Q es un arc de feni1a, un anillo heteracIclico de 

5-6 miembros, a un sistema de anilia hicidlico fusianado de 

8-, 9-a 0-rnienbros que aocionairnente contiene uno a tres 

heteraÆtarnos, seleccionados a oartir de hasta 1 0, hasta 0 5 

5 y hasta 3 N, cada anilia a sisterna de anillo oacianairnente 

Ssubstituida con uno a Ss sustituyentes indistintamente 

seeccionadas a cartir de R; 

cada Q es inciistintarnente un anillo de fenilo a un 

anillo heteraciclico de 5-6 miembros, cada anilla 

10 apciarialmente substituido con uno a mds sustituyentes 

indistintamente seleccianadas a cartir be R; 

Q. es un anilla de fenilo a un anilla heterociclica be 

5-6 miembras, cada anilla apcionalrnente substituida can uno a 

rnbs sustituyentes indistintarnente seleccianados a partir de 

10 15 R; y, n" es , 2, 3, 4 a 5. 

Dc iaaartancia es que los cmcuestas de esta invención 

son caracterizados par favorables catrones residuales 

metabóiicas y/a de sue -’o y muestran actividaci contralanda un 

escectro de clagas de nvertebradas agranórnicas y no 

20 agronórnicas. 

De irncortancia carticular, car motivos del espectra de 

contra’ be clagas be invertebradas e iccortancia econórnica, 

Ia crateccibn de cosechas agranÆrnicars a cartir del dana a 

les–bn causada car clagas de invertebradas, al controlar 

25 plagas be invertebradas, son modalidades de Ia invención. Las 
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compuestos de esta –nvención, debido a sus oropiedades de 

desolazarniento favorahles o sistemicidad en olantas, tamblØn 

orotegen -’as hojas u otras cartes :egeta1es que no se ponen 

directamente en contacto con on comnuesto de la Formula I o 

5 una composición que comorende el compuesto. 

PTambiØn es sicmificativo, conforme a --as modalidades de 

Ic presente invenciôn, comnosiciones que comprenden on 

compuesto de cua_quiera de Las 1odalidades orecedentes asI 

como otras modalidacies cualquieres descritas aqul, y 

10 combinaciones de eso, y al menos on comoonente adicional, 

seleccionado a cartir del gruco que comorende surfactante, 

diluyente sOlido y un diiuyente liquido, -’as composiciones 

opciona1mente ademØs, comprenden ci menos on compuesto o 

agente adiciona_ biológicamente activo. 

15 TambiOn es notable que las modalidades son 

comoosiciones de Ia cresente invencidn -Pare contro_ar una 

plaga de invertebrados, que comorenden una cantidad 

bioldgicamente efectiva de un comouesto de cualguiera de las 

Modalidades crecedentes descritas cqoi y cualciuiera de sus 

20 combinaciones, y ci menos un comconente adicional 

se_eccionado del gruco que comcrende un surfactante, on 

diluyente sdlido 
y 

un diluyente liquido, --as corncosiciones 

comprenden ademOs occionalmente, una canoidad efectiva de al 

menos un comnuesto o agente hioidgicarnente activo. Las 

25 Modalidades de Ia invenciOn ademds incluyen mØtodos cara 



cantrolar una caga de invertebrados que camorende poner en 

contacta Ia alaga de invertebrada a su ambiente con una 

cantidad blaldgicamente e-fectiva de una mezca de cualquiera 

de las Modalidades arecedentes (par ejemola, coma una 

5 camoosición coma Se describe aqul) 

Las madalidades de la invenciÆn tamaiØn incluyen una 

comoosicidn que camorende un ccmouesta de cualquiera de las 

4odalidades orecedentes, en forma de una farmulación liquida 

de aplicacidn al suelo. Las modalidades de la invención, 

10 ademis inc1uyen mØtados nasa cantralar Ia plaga de 

invertebradas que camorende cantactar el suelo con one 

camposición liquida canfarme una aclicaciOn al suelo que 

camorende una cantidad b–aldgicamente efectiva de un 

campuesta de cualquiera de las 1adaIidades arecedentes. 

15 Las madalidades de Ia invencidn tamblØn –ncluyen una 

comoasiciôn en aerosol pare contralar una plaga de 

invertebradas que comorende una cantidad biológicamente 

efectiva de un comnuesta be cualquiera de las Madalidades 

orecedentes y un oraculsar. Las madalidades de Ia invención, 

20 ademis incluyen una campasic–ón de cebo oara cantralar una 

piLaga be invertebradas que camprende una cantidad 

biolóqicamente efectiva de un campuesto de cuaiquiera de las 

Madalidades orecedentes, una a mis materiales alimenticias, 

opciana.mente un atrayente, y orcionalmente un humectente. 

25 Las modalidades de Ia invencidn tambiØn incluyen on 
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dispasitiva Pare contralar uric plaga de invertebradas que 

carnorende la camuosiciOn de cebo y Un alajarnienta adaptada 

pare reci}oir la carnaasición de cebo, dande el alajarnienta 

tiene al menos una abertura dirnensianada pare permitirle a la 

5 plaga de invertebradas pasar par Ia abertura de mada que la 

plaga de invertebradas pueda abtener accesa a a campasición 

de cebo a partir dc una ubioaciln fuera del alojamienta, y 

dande el alajarnienta estÆ, adernÆs adsatada riara ser calacada 

en a cerca dc un lugar can actividad cotencial a conacida de 

10 Ia plaga de invertebrados. 

Una a mis de las siguientes :riØtadas y variacianes coma 

se describen en el Esquemas de Reacciin 1-12 pueden 

utilizarse care cr-ecarar Los comcuestos de Is Formula 1. Las 

definicianes de R1 R, R, R, A, A, A:, A, A, A, B1 B2, 

15 B, n y N en las camouestas de FOrmulas 1-15 siguientes estin 

coma se define anteriarmente en Breve DescripciOn de Ia 

InvenciOn al menos que se indique atra casa. Las carnpuestas 

de las FOrmulas Is y lb son subconjuntas de las compuestas de 

Ia FOrmula 1, las camcuestos de FOrmulas 12a -12C son 

20 subcanuntos de Ins camcuestos dc Is FOrmula 12, y el 

camouesta dc Is FOrmula iSa es un sa:mruesto de Ia FOrmula 15. 

Las oomcuestos dc Ia Firmu..a la (FOrmu_a I dande N san 

0) cueden ester orecaradas car Is aminacarbanilaciOn dc 

bramuras a iaduros de arila de Ia FOrmula 2 dande X es Br a 

25 I, can campuestas de amino acraciadamente substituidas de Ia 
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Formula 3 coma se muestra en el Esquema de ReacciOn I. 

Esquema de Reacción 1 

S I 5 
4 

A 

A3  
-

+ CO 

2 la 

c ha(ur: 

10 Esta reacciOn es comunmente realizada can un bramuro de 

arilo de Ia FOrmula 2 donde X as Br en la presencia de un 

catalizadar de naladia baja la atmósfera de CO. Los 

catalizaciores de naladia usados parc el mØtodo presente 

camunmente camprenden paladia en un estado de oxidaciOn 

15 formal ya sea de C (i.e. Pd (C)) a, 2 (i.e. Pd (II)). Una 

amplia variedad de estos comnuestos y camolejos que contienen 

paladia son Otiles coma catalizaciores cara eL mOtodo 

presente. Las ejemolos de comnuestos y complejas que 

cantienen caladia coma catalizadares en ci. mØtoda de Esquema 

20 de ReacciOn 1 incuyen PdC1 (PPhI3) 

(bis(triienilfosfin)paadia (II) diclorura), Pd(PPh 

(tetrccis(trienifas1ifl)paladiO (0)), Pd(CHO));(pa1adia(II) 

aceti-acetanato), Pd2(ciba) 

(tris(dibenoi_idenacetana)dipa_adia (0)), y 

25 bis(difeflil_phoSphin)ferracen]d1C_orOPa1adia(U) . El mØtocia 
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Esquema de Reacción 4 

A5 
A 6 

-144 

(ft2) 

A2 R 

5 0 
S 

AS 

A 

B-13 
3 

2 
Al

 
4 

En este a-iØtoda, el compuesta de ester de Ia F’Crmula 5 

es convertido al icido carbaxilico correscondiente de 

Formula 4 oar pracedimientas genera --es conacidos en la 

tØcnica. Par ejempla, ci tratamiento de cc metila a el ester 

10 de etilo de Ia FOrmula 5 con el hidrOxido de litia acuosa en 

ci tetrahidra6urano, seguido de Ia aciditioaciOn, oroclucen el 

Æcido carhaxilica carresoondiente de a FOrmula 4. Fl mØtada 

de Esquema de ReacciOn 4 se ilustra en Ia Etaoa C del Ejemola 1. 

Los campuestos de la Formula 5 oueden ester precaradas 

15 par la ciclaadición 1,3 -dipolar de estirenas de Ia Formula 7 

can óxidos de nitrilo derivados a rartir de las aximas de Ia 

FOrmula 6, coma se muestra en el Esquema ae Reacci.On 5. 

20 H 

A6 
A5 ’-

,Ł 

6 
25 

Esq’uema de Reacción 5 

[4

 

rectivu 
decloración 5- A LI A

 
l--. 3’L 

A 

5 
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Esta reacciSn comilrimente se Ileva a cabo a travØs de Ia 

rnediación be un cloruro de hidroxarnio generado in situ, que 

se deshidroclara a Ixido de nitrilo, que entonces se samete 

a Ia cicloadición 1,3 -dipolar con el estireno 7 cara 

5 Droporcionar comuestos be Ia Formula 5. En un cracedimiento 

tipico, un reactiva de claracibn-, coma hitoclorita be radio, 

N-clorosuccinimida, a caramina- as combinado con la axima 

en La presencia del estireno. Segün condicianes, bases be 

amina como Ia oiridina a Ia trietilarnina oueden ser 

10 necesarias oara faci_itar Ia reacciOn de dehidracloración. La 

reacción puede ser Suncionada en una amolia variedad be 

solventes incluyendo tetrahidrourano, Oter be dietilo, 

cloruro be metilena, dioxana, y toluena con temoeraturas que 

abarcan desde temperatura ambiente a Ia temoeratura be 

15 refluja del solvente. Las orocedimientos genera -’es tiara La 

ciclaadicibn de óxibos de nitrilo con olefinas estOn bien 

documentados en Ia Iiteratura - LIuimic,; nor ejemnla, ver 

Sataventa, Sintesis, 1982, 6, 505-509; Kanemasa et al., 

Tetraedro, 2000, 56, 1057-1064; EP 1,538,138 Al, asi coma 

20 referencias citadas. El mdtocia be Esquema be ReacciOn 4 se 

ilustra en 4a Etatia C del Ejerrtca I. 

Las comcuestos be Ia FOrmula 2 tambiØn ’oueden estar 

orenarados oar Ia cicloadiciOn 1,3-dioc’lar he estirenas de _a 

Formula 7 con Oxidos be nitrilo derivados a cartir de Las oximas 

25 de Ia FOrmula 8, coma se muestra en el Esquerna de Reacción 6. 
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Esquema de ReacciÆn 6 

R1 0N A6 A4 

)TI A3 

11 

7 8 2 

En el mØtodo del Esquerna de Reaccidn 6, los compuestos de 

Ia Formula 2 donde X Cs un Atom.-de halOgeno, son qenerados 

noniendo en contacto el comnuesto de Ia FOrmula 8 con un 

reactivo de clorac–On y uego aæadiendo un compuesto de Ia 

Formula 7. El mØtodo de Esquema de ReacciOn 6 es Ilevado a caho 

anOlogamente al mØtodo de Esquema de ReacciOn 5 ya descrito. EL 

mØtodo de Esquema de ReacciOn 6 se ilustra en Ia Etana B del 

Ejemnlo 2, Etana B del Ejemnlo 4 y Etaca C del Ejemolo 5. 

Un grupo sobre todo Otil de estirenos nara Ia sintesis 

de compuestos de la FOrmula I es renresentado nor Ia FOr:nula 

7a como se muestra en el Esquema de ReacciOn 7. Estos 

intermediarios nueden ester prenarados nor el acoolamiento 

catalizado nor el naladio de unos ---,id,-)s de aril-borOnicos de 

Ia FOrmula 9 con 2-hromo-3,3,3triIuoroorooeno 

come rcialmente disnoninle (FOrmua 18) . Los procedimientos 

generales nara esta reacciOn son documentados en la 

literature quimica; ver Pan et al., J. Fluorine Chemistry, 

1989, 95, I6 -7C. E_ mØtodo de Esquema de ReacciOn T se 

25 ilustra en 1a Etapa, B del Bjemnlo I. 



Esquema de Reacción 7 

Fic 
2) 

FC’Br

 

1,2 "2 ’ 

5 
9 10 7 

Las oximas de _a Fdrmui.a 6 cueden ester crecaredas car 

Ia reaccian de adehdoa can _a hrdraxi_amrna coma se 

muestra en el Esquema de Reacciin F,. For ejempla, ver, H. K. 

10 Jung et al. Bicorg. Med. Chem. 2004, 11, 3965. Los aldehidos 

de Ia Formula 13 aued.en ester crecarados car une amdlia 

variedad cia mØtodos canocidas en Ia tØcnica; algunas de las 

aldehidos son conocidos camouestos a comercialmente 

dispanibles. Par ejemalo, Ia creoaraciÆ:n del comcuesto de la 

35 FOrmula Il donde A, A, A:, A A A son CH y R as I, son 

descritas car P. 4adensan et al. J. Med. Chem. 2002, 45, 

5755. El mØtodo de Esquema 
cia 

ReaccciOn 8 se ilustra en la 

Etace A del Ejemplo I. 

20 Esquema de Reaccióri 8 

H 0 H NOH 

A5 
A
 ’- A5 

A4 A2 A4 A2 

Ii 6 
25 



52 

Coma se muestra en el Esquema de Reacción 9, las oximas 

de la FórmuTh 8, donde X es un itoma de hLógeno, aueden 

estar preparadas a partir de los aidehIdas carrespondientes 

de I   Formula 2 analogs ci mØtoda de Esquema de Reacción 8. 

5 El mØtodo de Esquema de ReacciOn 9 se ilustra en Ia Etapa A 

del Ejemplo 2, Etaca C del Ejemplo 4 y Etaca B del Ejemplo 5. 

Esquema de Reacción 9 

H NOR 

10  

A4 A2 4 

12 

Los compuestos de 15 FOrmula :2 son comsuestos 

15 come rcialmente disponibies a conacidas, a estos pueden estar 

preparados oar una amalia variedad be mOtadas conocidos en Ia 

tØcnica. Par ejempla, un comsuesta be Is Formula 12 puede 

estar preocrado oar Ia formilaciin directs de los haluros de 

arila corresoondientes, ver G. P. B-oswell et al. J. Org-. 

20 Chem. 1995, 65, 6592; a car Is reducción de los Østeres de 

arilo carrescondientes, ver referencias P. P. Bernstein et 

al. Bicora. Med. Chein. Lett. 2001, 2769 y L. W. Beady et al. 

Aus. J. Chem. 1989, 42, :029. 

Pare un ejemola especliica, coma se muestra en e --

25
i25

 Esquema de ReacciOn 10, los eldehidos be a Formula 12 pueden 
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ester oreoarados a pertir de los comnuestos de sustituidos 

con metilo corresoondientes de la Formula :3 (donde X es 

halógeno) reaccionando con Ia Nbromosucoinimida (NPS) en la 

oresencie de 2,2’-azobis(2-metiorooionitrilo) (AIBN) y 

5 acetato de sodio acre crocorcionar ecetatos de Ia Formula 14, 

que son convertidos entonces a los aldehidos de la FOrmula 12 

oar esteri3icaciOn y oxidaciOn. El -n6-t,--)do de Esquerna de 

P.eacción IG se .ilustra en el Ejemalc 4, Etaoas A y P. 

10 Espiema de Reaccióri 10 

oTcH3CIT3  

kLO 

I 0 
A5 A5 A1 Won A3AA1 

A 3 A NOAc AA 
p. 

15 
13 14 12 

Los comauestos de Ia FOrmu_a 3 son compuestos 

come rcialmente disconibles a conocidos, a estos oueden ester 

oreaarados por una amolia varieded de mØtodas conocidos en la 

20 tØcnica. Par ejemalo, un compuesto de Ia FOrmula 13, donde A 

es N, A, A, A, A y A son CU, muede ester preoarado 

conforme se descrice en Molecules, 2004, 9, 178. 

Un mØtado alternativo pare oreparar aldehidos de la 

FOrmula :2 (donde X es un Otcma de haOgena) se muestra en el 

25 Esquema de ReacciOn El gruno de formila de Ia FOrmula 12 
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puede ocr oresentecic en e sistema de aniio aronitico de 10 

miernoros destezando Un sustituyent.e brorno de un cornouesto de 

la Formula 15. Para relerenci.as de este mØtodo genera, ver 

Synhesis, 2006, 293 v Bicorq. Med. ŁChezn. 2004, 22, 75. El 

5 mØtodo be Esquema be ReacciOn 11 se iustre en Ia Etapa A del 

Ejemplo 5. 

Esquerna de Reacc–ón 11 

HO 

A6 
0 
_ 5AL 10 

A5"Cz114
 

- H)LV3 n-BuL’ 

AA2 

x x 

15 12 

Como se muestra en el Esqueme be ReacciOn 12, los 

15 adehIdos be as Fórmu2as 12b y 12c aueden ester prearados a 

partir de 5,8-dibromoisoquinolina (FOrmula 15a) tratando ci 

compuesto de Ia FOrmula ISa con n-hutoxilo a -78 C y 

extinguiendo Ia reacciOn con N, N-dimetiliormamida. 

20 Escp.iema de Reacción 12 

Br 

n-BuLl 

ez
 

Br H 

150 

25 

Br 

N H- L 

ITh 12c 
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El connuesta de a Formula ISa nuede estar orenarado 

par el mØtada descnita en Synthesis, 2002, 83; ver, par 

ejempia, a oar el mØtado de G. E. 9aseI1 et al. S. Org. 

Chem. 1995, 65, 6592. Alternativamente, las aldehIdos de 

5 arilo de In Formula 12 cueden estar creanradas oar una amolia 

variedad de atras mOtcŁdas canacidos en In tØcnica, o.ej, oar 

Ia reducciOn de las Østeres de ari-a carresoandientes, yen 

referencias P. P. Bernstein et al. Biocrc. Med. Chern, Letdn. 

2001, 2769 y L. W. De-ady et al. Aunt.. C. Chem. 1989, 42, 

10 1029. 

Sc recanace que alcjunos de Ins reactivas y candicianes 

de reaccion descritas anteriarmente cara orenarar comnuestas 

de I a FOrmula I cueden no ncr compatibles can ciertas 

funcianalidades cresentes en las intermediarias. En estas 

15 casos, incaroaracion de secuencias de 

oratecciOn/despratecciOn a interccnversianes de grupa 

funcianales hacia In sintesis nyudarG en Ia abtenciOn de las 

productas deseadas. El usa y In onciOn de --as grucos de 

pratecciOn serhn evidentes a an excerta en Ia sintesis 

20 qulmica (ver, car eiemnla, a Greene, . W.; Wuts, P. C. N 

Protective Groans in Ornanic Synthesis, 2a ed; Wiley: Nueva 

York, 1991). IJn excerta en Ia tØcnica recanocerØ que, en 

algunas casos, desouØs de Ia intraducciOn de un reactiva 

dada, contarme en reoresentada en cualquier esquema de 

25 reacciOn individual, cuede ncr necesaria llevar a caba etapas 



56 

s – n t Ø t in a s rut in a r – as ad – sin n a I a s no descritas 

detalladamente para corncletar La sintesis de compuestos de 

La Fórrnua 1 Un exterto en La tØcnica tarnhidn reconoceri 

que cuede oar necesario Llevar a cabo una combinación de Las 

5 etapas ilustradas en esquernas de reaccidn anteriores en una 

orden distinta, esto estb i -nn Licado nor La secuencia 

particular oresente para areoarar Los comnuestos de La 

Formula i.. 

Un excerto en La tØcnica tambiØn reconocerl qua Los 

10 c.omouestos de La FOrmula I y Los intermediarios descritos 

aquI pueden ser sometidos a vasias reacciones de 

electró–ilas, nucLe.Olias, de radicaLes, orqanometÆlicas y de 

oxidaciOn y reducciOn para aæadir sustituyentes o modificar 

sustituyentes existentes 

15 Sin mayor eLaboraciOn, se iensa que un experto en La 

tØcnica, usando La descripciOn orecedente, puede utiLizar La 

presente invenciOn hasta su aLcance ma  completo. Los 

siguientes Ejemolos deben estar, nor o tanto, interoretados 

como simnLemente iLustrativos, y no imitar de La descripción 

20 de ninguna forma en absoluto. Los esnectros de RMN son 

indccdos en -,)cm en desoazamiento a oarnco mas oajo a nartir 

de tetrametiLsiLano; eL "st’ significa sincjLete, "d" dobLete, 

"t" tripLete, "m" mutioLete, ’1dd" dobLete de dobLetes, y "br 

s" significa singLete amoLic. 

25 



EJEMPLO 1 

Preparaciôn de 4-[5-(3,5-diclorofenil)-4,5--dihidro-5-

(trifluorometil)-3-isoxazolil]-N--(2,2,2--trifluoroetil)-1-

naftalencarboxaniida 

5 Paso A: Prearaciôn de 4- (hidroxlimno)metilj1-

naftalenoarboxilato de metlo 

A iicjdn aqitada de 4formil-1-

neftalencarOoxilato de meti_o (2.2 g, 11.3 mmcl) en metanol 

(50 ml), cc Ic agrega una souoidn de hidroxilamina (.33 ml, 

10 505 en aqua) . Luego de agitarse a tenreratura ambiente 

durante un ceriodo de 2 horas, La mezcla de reacción cc 

concentra a aresidn reducida paa orccorcionar el compuesto 

del tituo coma un sdlido amarillo slaro (2.55 g) 

RMN-H (CDC-’-,) : 8.93 (d, IH), 8.86 (s, H), 8.41 (d, 

15 H), 8.14 (d, :H), 7.82 (d, H), 7.53 (m, 2H), 4.02 (s, 3H). 

Paso B: Preoaración de  I,3-dicloro-5--1-

(trimetiifluoro:netil)eteniljbenceno 

A una mezcla de tetrahidrofurano (33 ml), 1,2-

20 dimetoxietano (33 ml) y 4 N hidrdxido de cotasic acuoso (33 

ml) en un tuba sellado Fisher -Porter con cacacidad de 200 ml, 

se Ic agrega Icido 3,5-dicorotenilborónico (8.72 g, 457 

mmo) y 2-cromo-3,3,3-trifluorooroceno (10.0 g, 57.2 mmcl), 

seguido de Ia adicidn de tetracis(trifenilfosfino)palad–c (0) 

25 (264 mg, 0.229 mmcl) . Luego Ia mezola ce calienta a 75°C 
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durante 3 horas. La mezca de reaoiÆn se divide entre Øter 

dietilino y aqua. El extracto acuoso se lava con dter 

dietilico (2 x 20 ml) . Los extractos orgcinicos se combinan, 

se secan (114gSC.) y se concentran a cresión reducida. P11. 

5 residuo se curifica mediante cromatografla sobre gel de 

Ssilice utilizando hexanos/acetato de etio como eluyente para 

icroporcionar el comcuesto del titulo como un aceite 

tra.nsparente (4.4211. g) 

RMNH (CDCI) : d 7.41 (s, 2)1), 7.33 (s, 111), 6.04 (d, 

10 1fl), 5.82 (ci, 1.H) 

Paso C: Preoaracidn de 4-5-(3,5-dicioroenil)-4,5 

dihidro5- (trifiuorometil)-3-isoxazolilj i-

naftalencarboxilato de metilo 

15 A una solucidn agitada de 4- (hidroxiimino)metii]-

i-naftalencarooxilato de metilo (es decir, ci producto del 

Paso A) (1.0 g, 4.36 mmol) en N,N-d.,.metilformamida (5.0 ml) 

se Ic agrega N-clorosuccinimida (1.16 g, 8.72 mmcl). Esta 

mezcla se agita durante un ceriodo de 1.5 horas a temoeratura 

20 ambiente, y luego cc Ic agrega una so..ucidn de 1,3-dicloro-5-

:1-(trifluorometil)eteni-Jhenceno (es decir, el producto del. 

Paso 3) (3.20 g, 13.1. mm l) v trieti..amina (6.1 ml, 43.6 

mmcl) en N,N-dimetiliormamida (4.0 TL_) . Lueqo de aqitarse 

durante 2 horns adicionales a temceratura ambiente, la mezcia 

25 de reacc–cin se diluye con aqua y se extrae con acetato de 
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etio. La caoa orgÆnica se ava con salmuera, se sear (Na;.SC) 

y se concentra a nresión reduoda. El residuc se puriSica 

mediante cromatograSia sabre gel. de siioe util.izando 

hexanos/acetato be etilo coma eluyente cara producir el. 

5 commuesto del. titulo coma un aceite amaril.lo clara (700 mg, 

* 34% de 

RMN_H (CDC) 8.88 (b, OH), 8.30 (d, H), 8,00 (d, 

OH). 7.68 (m, 2H), 7.55 (m, 311), 0,43 (dd, Ili), 4.27 (d, 111), 

4.03 (s, 3H), 3.91 (d, OH) 

10 

Paso D: Preoaración be idido 4-5-(3,5-dic1oroenil.)-

4,5dihidro-5(triuorometil)-3soxa7olil]-1-

naftalencarboxil icc 

una soluciOn agitada de 45(3,5-diclorofenil)- 

15 4, 5-d–hidro--5- (tri5luorometil) -3-isoxazoil]-1--

naftalencarhoxilato de metilo (es decir, el croducto del. Paso 

C) (650 mg, 1.39 mmcl.) en tetrahidrofurano (10 ml) se Ic 

agrega una solución be hidrbxido de litio monohidratado (350 

mg,8.34 mmcl.) en agus (IC ml), seguido de metanol (10 ml). 

20 La mezcla resultante se agita durante la noche a temperatura 

ambiente. La mezca de reaocibn se divide entre ague y dter 

dietuilco. Luego, Is caca acuosa se acidilica con 6 N dcido 

clorhidrico acuoso a un cH 2 y se extrae con acetato de 

etilo. Las cacao oralnicas combinadas se lavan con salmuera, 

25 se secan y se concentran cars crocorcionar el comouesto del 
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titulo coma an sóidc color blanco (450 mg). 

RMNH (CDCl); 9.08 (d, OH), 8.80 (d, OH), 8.31 (d, 

OH), 7.71 (m, 2H), 7.57 (m, 311), 1.46 (dd, OH), 4.28 (d, OH), 

3.91 (d, OH) 

5 

is Paso H: PreDarac–in de 4-5-(3,5--dic1orafenil)-4,5-- 

trifluoroetil) -naftalencarboxamida 

Se agita a temneratura ambience durante Ia noche 

10 una mezcla de icido 45(3,5-diclorcfenil)-4,5 -di hidro-5--

(trif1uorometiO)-3isoxazoliI] -1-naitalencarbaxilico (es 

decir, el producto del Paso C) (090 mg, 0.42 mmci), 4-

(dimetilami no) oiridina (77 mg, 0.63 mmcl), anhidro 

prop–lfosfdnico (0.38 ml, 0.63 mmcl, 506 en acetate etilico) 

15 y 2,2,2-trifluoroeti.Oamina (0.033 ml. 0.42 ml) en 

diclorometano (5 m-7). La mezcla de reacciÆn se concentra y ci 

residuo se aurifica mediante cromatografia en columna sabre 

qel de silice util1zandc hexanos/acetato de etilo coma 

eluyente uara procorcionar el orociucto del titulo, an 

20 comcuesto de Ia cresente invenoión, a manera de un scilido 

color blanco (70 mg) 

RN-H (CDC-- ); 6.78 (d, OH), 8.08 
(ci, 

Oil), 7.63 (m, 

211), 7.56 (m, 211), 7.52 (d, OH), 7.46 (m, OH), 7.44(d, OH), 

6.41 (t, OH), 4.23 (ci, OH), 4.20 (m, 2H), 3.87 
(ci, 

OH). 

25 
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EJEMPLO 2 

Preparación de 4-(5-(3,5-diclorofenil)-4,5-dihidro-5-

(trifluorometil)-3-isoxazolil] -Nrn- (2-piridinilmetil)-1-

naftalencarb oxami.da 

5 Paso A: PrepaaciOn de oxima de 4-bromo--1-

naftencaroxiato 

A una soluciln aitada de 4-bromo-1-

naftalencarboxaldehido (3.7 g, 5.7 mmol) en etanol (30 ml), 

cc le agrega una saluniOn acuosa de hidraxilamine (1.25 ml, 

10 50% en aqua). Luego de agitarse a temoeratura ambiente 

durante un aeriodo de 3 horas, Ic mezca be reacción cc 

concentra a oresiln reducida nara crocorcionar el compuesto 

del titulc coma un s --lido amarillo caro (3.8 g) 

RMN-H (D4S0-cL-) : 11.60 (s, IH) 8.81 (s, Ili) , 8.71 (d, 

15 ILH), 8.24 (d, Ill), 7.95(d, H), 774 (m, 318). 

Paso B: Preqaración be 3-(4-bromo-naftalenilH5--(.3,5-

diclorofenil)-4,5-dihidro-5-(trifluorometil)isoxazo7-

A una soucibn agitada de oxima be 4-bromo--1-

naftaencarboxilato (cc decir, el roducto del Paso A) (2.33 

20 g, 9.3 mmcl) en ,N-dimetiliormamida (6.0 -Ti-) cc le agregan 

N-clorosuccinimida(l.70 g, 12.7 mmcl). La mezola de reacción 

se agita durante = hora a temoeratura ambiente, y luego ce le 

agrega una solucibn de 1,3-dicIoro-5[1-

(trifluorometil)etenilibencenc (cc decir, el oroducto del 

25 Paso B del Ejemplo 1) (2.70 g, 11.2 mmcl) y trieti11mina (4 .5 



441 

62 

m-1.  mmcl) en ,N-dimeticrmamida (9.0 ml) . Luego de 

agitarse durante 2 horas adicionales a temueratura ambiente, 

aa mezcla de reacciÆn se diluye can ague y se extree con 

acetato de etilo. La cape orgÆnica se lava con salmuera, cc 

5 seca (Na2SC1) y cc concentra a presibn reducida. El residuo Se 

is 

de purifica mediante cromatogrefia en columnes sabre gel 

sIlice utilizando hexanos/acetato de etilo como eluyente pare 

proporcionar el comiuiesto de titulc coma un sdlido color 

banco (2.9 g, 64i de aroduccibn) 

10 RMN-H (CDCId : 8.87 (m, lii), 5.32 (m, l.H), 1.77 (d, 

H), 7.66 (m, 2H) , 7.55 (s, 2H) , 7.46 (dd, H) 7.32 (ci, 1H) 

4.24 (d, H), 3.85 
(ci, 

3H) 

Peso C: Preaaración be 4I5-(3L5-dicicrofeni1)4J5 

15 niridinilmetil)-1--naftalencerboxamida 

Se ourga con monóxido de carbono ciurante un periodo 

de 15 minutos, one mezcla de 3-(4-brcmo---naftalenii)-5-(3,5-

diclorofenil)4,5dihidro5-(trifluorometil) isoxazol (cc 

decir, el oroducto de Paso P) (1.0 g, 2.04.mo1), [1,11-

20 bis(di5enil.fosiino)ferrocen]dicloropeladio(II) (PdC12(dppf)) 

(0.22 p, 1.30 mmcl), 2-(aminometil)oiridina (0.86 g, 7.96 

mmol) y trietilamina (5.6 ml, 40 mmol) en tolueno (15 ml) 

Luega, el vial de reaccibn se mantiene con monôxido de 

carbono utilizando on matraz esfØricc. La mescla de reacciSn 

25 se agita a una temoeratura be 70°C en una atmdsera de 



rnonóxdo de carbono durante Ia noche. La rnezca se enfrIa a 

temperatura amblente, se filtra a travØs de una pequefa 

almohadilla de un di ositivo fitrador de diatornita Celite 

y se enjuaga con una nequeæa cantidad be acetato etilico. El 

5 oroducto filtrado se concentra y el residuo se purifica 

mediante crccnatografla en columnas sobre gel de cube 

utilizando hexanos/acetato de etilo como eluyente pam 

pmoporcionar el omoducto del titulo, no compuesto de la 

presente invención, cozo no sdlbdo color blanco (0.72 g, 65% 

10 de pmoducción) 

RMNH (CDC --b: 8.81 (d, OH), 8.55 (d, OH), 8.38 (d, OH), 

7,80-7.2-7 (m, :OH), 4.89 (d, 2H), 4.22 (d, OH), 3.86 (d, 111) 

EJEMPLO 3 

Preparación de 4- (5-(3,5-dic1orofeni1)-45-dihidro-5-

15 (trifluorometil)-3-isoxazolill -N.-(2-piridinhlmetil)-1-

naftalericarbotioarnida 

He calienta en refThjo durante un nemiodo de 2 

horas, una ezcIa de 4-5-(3,5-diclorcfenil)4,5dihidro5 

(trifluorometil) 3-isoxazoiI -N (2-oirihinimeti) -1-

20 naftalencamhoxaida (es decir, el uroducto del Ejemplo 2) (40 

rng, 0.073 co) y 2,5-bis(4-metoxifenil)-1,3-ditia2,4 

difosfetano2,4-disufido (renctivo be Lawesson) (18 mg, 

0.044 rnmol) en to1ueno (2 ml) . La mezcla be reacci5n se 

enfmia a temneratuma amobente y cc curifica directaoente 

25 mediante cromatografIa en columnas sobre gel be silice 
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utilizando hexanos/acetato de etilo como eluyente oara 

oroporcionar cC nroducto del titulo, un comauesto de Ca 

presente invenciOn, a manera de un sliido color amarillo (29 

mg, 71% de roducción) 

5 RMN-’H (C DC_’  : 9.41 (br S 1H), 8.91 (dd, 1H) , 8.70 (dd, 

S1U), 8.46 (d, IH), 821 (d, IH), 7.75 (dt, IH), 7.64 (d, IH), 

7.57 (s, 2H), 7.47 (dd, 111), 7.43 (t, CH), 7.38 (d, CH), 7.24 

(dd, IH), 5.14 (d, 211), 4.68 (d, IH), 4.39 (d, H) 

EJEMPLO 4 

10 Preparación de 5-(5-(3,5-diclorofenil)--4,5--dihidro-5-

(trifluorometil)-3-isoxazolil] -N- (2-piridin–].znetil)-8-

quino1. incarboxamida 

Paso A: PreDaración de acetato de (8-bromo-5--

guinolinil) met lb 

15 Se ca_lenta en retlujo durante un periodo de 3 

horas en una atmôsCera de nitrógeno, una mezcla de 8-bromo--5--

metilquinolina (5.4 p. 24.3 mmo), N-bromosuccinimida (5.2 g, 

29.2 mmol) y 2,2’-azobis(l -met ilcronionitrilo) (AIDN) (0.40 

g, 24.3 mmol) en tetracloruro de caraorio (80 ml). La mezcla 

20 de reacción se enCria a temneratura ambiente y se filtra, 

utilizando hexano nara enjuagar. El oroducto filtrado se 

concentra a oresibn reducida. El residuo se disuelve en N,N-

dimetilformamida (SC ml) y luego se agreoa acetato de sodio 

(4.0 p, 45.8 mmol) . La mezcla resultante se agita a una 

25 temoeratura de 100°C durante un aeriodo de 2 horas en una 
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atrnósfera de nitrógenc. La rnezcla de reacción se enfrIa a 

temperatura anbiente, se chluye con agua y Se extrae con una 

rnezcla de acetato de etilo y hexano (3:7) . La capa orgÆnica 

se lava con saThtuera, se seca (NaSO) y se concentra a 

5 cresión reducida. El. oroducto cruda se ouriiica mediante 

cromatografia en colu:nnas sabre gel. he sIlice utilizando 

hexanos/acetato de etilo co-no euyente nara oroducir el. producto 

del titulo coma un sólido color amarillo clara (4.8 g) 

10 Paso B: Preoaración de 8-bromo-5-guinolincarboxaldehldo 

Una mezcla de acetato de (8-bromo-5-

quinolinil)metilo (es decir, e. oroducto del Paso A) y 

metanol. (50 m.) se calienta en reflujo durante un periodo he 

1 hora en uresencia de una cantidad traza de carhonato 

15 ootÆsico (li mg) . La mezdl.a de reaccihn se enlria a 

temperatura ambiente y se concentra a cresihn reducida ra 

oroporcionar el alcohol correscondiente en una producción 

cuantitativa en forma de un shlido cc -or amarillo clara. 

A una soludión agitada de alcohol. crudo (2.0 g, 8.3 

20 mmcl) en diclorometano (60 ml) se leagrega lentamente 1,1,1-

tris (acetoxi)li, ldihidro-1, 2-denciodoxol--3 (H) -ona 

(aeriodinano de Dess-Martin) (4.0 (1. 0.4 m.mol) a temoeratura 

ambiente. Luego de acitarse durante un neriodo he 0.5 horas, 

Ia mezcl.a de reaccidn se diluye con diclorometano, se lava 

25 con bicarbonato de sodio acuoso saturado y salmuera, se seca 



(Na2SO) y se concentraaaresión reducida. El aroducto crudo 

cc purifica mediante cromatografia en columnas sabre gel de 

siice utilizanda hexanos/acetato de etilo coma eluyente parc 

producir el oroducta de_ tItuio a manera de un sdlido color 

5 blanco (1.8 g). 

SRMN-:H (CDC---;) : __G. 31 (s, H), 9.65 (dd, IH), 9.12 (dd, 

7_H), 8.26 (d, 111), 7.88 (cS, H), .66 (dd, IH). 

Paso C: Precaracidn de oxima de 8-bromo-5-

guinolincarhoxaldehido 

10 A una solución agitacia de 8-hromo-5--

quinolincarboxaldehldo (es decir, el croducto del Paso B) 

(1.7 g, 7.1 mmcl) en etanol (30 :Ti--), cc Ic agrega una 

solucibn acuosa de hidroxilamina (0.7 ml, 50 en ague) . Luego 

de agitarse a temneratura amoiente durante I horas, a mezcla 

15 de reaccibn se concentra a rresión reducida nara pr000rcionar 

el compuesta del tItulo a manera de un sólido color amen_b 

alaro (1.8 g). 

RN- fl (D74SO-d) : 11.61 (S, IH), 9.15 (dd, 7_H), 9.07 (dd, 

H) 8,79 8,79 (s, H), 8.20 (d, 7_1i), ’.79 (0, 7_H), 7.72 (dd, IC). 

20 Paso C: Preraracibn de 8-hromo5-5-(3,5-diciorofeni1)-

4,5-dihidro-5-(trifluarometil)3isoxazo1iliguino–ina 

A una so- ución agitada be oxima de 8-hromo--5--

quinolincarooxaldehido (es decir, el croducto del Paso C) 

(1.7 g, 6.8 mmci.) en N,N-dimetilormamida (13.0 ml), se le 

25 agrega N-clorosucc–n–mida (1.24 g, 9.3 mmo) . La mezcla de 
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reacción se agita durante un oeriodo de I hora a temoeratura 

arnbiente, y luego se Ic corega una solucidn de,3-dicioro-5- 

-(triuorometi)eteniJhenceno (es decir, el oroducto a 

partir del Ejemolo 1, Paso B) (1.96 g, 8.1 mmcl) y 

5 trietilamina (2.86 ml, 20.4 mmci) en N,N-dimetilforrnamida 

(7.0 ml) . Luego he agitarse durante un periodo adicional he 

=2 hares a temoeratura ambiente, Ia mezc_a de reaccidn se 

diluye con ague y se extrae con acer-etc de etilo. La cape 

orgÆnica Sc Lava con saimuera, se seca (NaSO:) y se concentra 

10 a presibn reducida. E residuo se purifica mediante 

cromatografIa en columna sabre gel de silice utilizando 

hexanos/acetato de etlio coma euyente care producir ci 

comnuesto del titulo coma on sdlido color blanco (2.0 g, 6106 

he oroduccidn) 

15 RMNH (CDC --d: 9.39 (dd, H), 9.08 (dd, 111), 8.05 (d, 

IH), 7.59 (dd, IH), 7.55 (s, 2H), 7.44 (t, H), 7.40 (d, IH), 

4.27 (d, 7H), 3.92 (d, IH) 

Paso E: Preoaracidn de 5-5-(3,5diclorofenil)-4,5-

dihidra5(triiluorometii)-3isoxazoIi_j-N-(2-

20 piridinilmetil) --8-ciuinoi–ncarboxamida 

Se curga con monóxido de carbono durante on ceriodo 

de IS minutos una me--c--a he 8-oromo-5-I5(3,5-dic1oroleni1)-

4, 5-dihidro--5-- (triiluorometli) -3isoxazolil]quinoiina (es 

decir, el oroducto del Paso 2) (500 mg, 1.0 mmli), l,1’ 

25 bis(difenilfosfino)ferroceno]dic_oroca=adio (II) 
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(PdCl(dpo8)) (75 mg, 0.00 mmcl), 2-(arninometil)pirldina 

(0.43 ml, 4.0 mmol) y tretilamlria (0.6 ml, 20 mmol) en 

tolueno (IC ml) . Luego se mantiene el vial de reaccidn con 

monóxido de carbon--, cc. lizando un matraz esfØrico. La mezcla 

5 de reacción se agita a una temoeratura de 70CC en una 

Satmôsfera He monóxido He carbono durante Ia noche. La mezcla 

se enfria a temperatura ambiente, se ultra a travØs de una 

pequeæa almohadi.1a He un disDositivo de ultra de diatomita 

Celite y se enjuaga con uric oequeia cantidad de acetato de 

10 etilo. El oroducto iltrado se concentra y el residuo se 

purifica mediante cromatografia en colunna sabre gel de 

silice utilizando hexanas/acetato de etilo coma eluyente parc 

raparcionar e croducta del titulo, un campuesta He la 

cresente invenciSn, a manera de un sólido escumoso color cafØ 

15 (60 mg, 116 He croduccidn) 

RMN  (CDC) : 12.02 (Hr s OH), 9.52 (d, OH), 9.01 (s, OH), 

8.88 (d, OH), 8.62 (d, OH), 7.6C-’.4 (m, 311), 7.56 (a, 2H), 7.45 

(Hr s 2H) , 7.20 (dd, --H), 4.96  (H, -2H), 4.32 (d, --H), 3.98 (H, OH) 

EJEMPLO 5 

20 Preparación de 5-15-(3,5-diclorofenil)-4,5--dihidro-5-

(trifluorometil)-3-isoxazolill -N-(2-piridinilmetil)-8-

isoqi.iinol incarboxamida 

Paso A: Preoaracifri de 8-bromo--5-

isaguinolincarboxaldehido y 5-hramo-8-isoguinolincarhoxaldehicio 

25 A una mezola agitada He 5,8-dibramoisoquinalina 
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(4.0 g, 13.9 mmo) en tetrahidrcfurano (120 ml) a una 

temperature de -78C en una etrnOslera de n–trógeno se le 

agrega qota a gota una soluclIn de n-hutilitio (2.3 M en 

hexano, 7.3 ml, :6.8 mmd). La mezca de reacc–ón se 

. 5 oscurece. Lueqo de aqitarse durante 5 minutos, la mezcla de 

reacción se extingue al agreqar N,N-dimetlllormemida (4.0 

mI) . Luego de agitarse a-/8°C durante 7 hora adclonal, ’La 

mezcla de reacción se extngue con aqua, cc extrae con una 

mezcla de acetto de etllo/hexanc (2:5), se lava con aqua y 

10 saimuera, se ceca (NaSG.) v se concentre a cresiln reducida. 

El residua se aurifina mediante cromatografia en columna 

sobre gel de silice utilizando hexanos/acetato de etilo como 

eluyente nara croorcionar 8-bromo-5-

isoquinolincarboxaldehido (0.10 g), sequido dc 5-bromo--8 

15 isoquinolincerboxaldehido (.0 q) como un sllido color blanco. 

RMN--1I (CDC_’) de 8-bromo-5-is,quinolincarboxaidehido: 

10.36 (5, Th), 9.72 (s, H), 9.00 (d, H), 8.79 (d, IH), 8.04 

(d, lI-I) , 8.01 (d d, 11) ; y 

RMNJI (CDC-:) de 5-bromo-E-isccjuinolincarboxadehIdo: 

20 10.57 (s, H), C.4. (s, 1H), 8.01 (d, 1), 8.18 (d, H), 

8.11 (d, H), 7.94 (d, 111) 

Paso B: Preoaracidn de oxima de 8-bromo-5-

isoquinolincernox3ldehldo 

A une soucidn aqiceda de 8-bromo-5-

25 isoquinolincarboxaldehIdo (cc decir, el oroducto del Paso A) 
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(75 rug, 0.3 mmol) en enanol (7 cL) Se Ic agrega una solución 

acuosa de hidroxilamina (0.5 ml, 50% en agua). Luego de 

agitarse a temoeratura ambiente durante Ia noche, la mezcla de 

reacción se concentra a oresión reducida ocra oroporcionar ci 

5 comouesto del titulo coma un sólido cc --or --marl ___o (70 rug) 

SRMN-J1 11.75 lii), 9.55 lH), 8.78 (DMSC-d) : (s, (c, (s, 

lii), 8.71 (d, IH), 8.59 (d, iN), 8.07 (d, IH), 7.96 (d, 111). 

Paso C: Preoaración de 8-bromo-5-5-(3,5-dicloroenii)-

4, 5-dihidro5- (triluorometii) -3-iscxazolil]isoguinoiina 

10 A una soluciÆn agitacla de cxima de 8-bromo-5--

isoquinolincarboxaldehIdo (es decir, el croducto del Paso B) 

(70 rug, 0.28 mmcl) en N,N-dimetilformamida (2.0 ml) cc Ic 

agrega N-clorcsuccinimida (64 g, 0.4 mmcl). La mezcla de 

reaccibn cc agita durante u  oeriodo de 0.3 hares a 

15 temperature ambiente, y luego cc Ic agrega one soiuclbn de 

1,3-dicloro-5-1-(trifluorometii)eteniljhenceno (135 rug, 0.56 

mmcl) (as decir, e_ producto de_ Ejemolo I, Paso B) y 

trietilemina (0.12 ml, 0.86 mmcl) en N,N-dimetiiformamida 

(1.5 ml) . Luego de agitarse durante on oeriodo adicional de 

20 12 horas a temoeratura ambiente, La mezcla de reacciln cc 

diluye con egos y cc extrae con acetato etIlico. La cape 

orgÆnica cc lava con salmuer, cc seas (Na.:SC;) y se concentra 

a oresidn reducida. El residuo cc ourifica mediente 

crornatografla en columns so-ore gel cia silice utilizando 

25 hexanos/ecetato de etilo como eluyente oars producir el 


