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|'M DI NE PESTI Cl DES FI ELD OF THE | NVENTI ON This invention

rel ates twocerzmenspyri m di ni um conpounds, their conposiPCrars0i1zosd7abl e 5f or
agronom ¢ and nonagronom ¢ uses, and nethods of their use for controlling

i nvertebrate pests such as arthropods in both agronom ¢ and nonagronom c
envi ronnents. BACKGROUND OF THE | NVENTHON The control of invertebrate
pests is extrenely inportant in achieving high crop efficiency. Danage by
invertebrate pests to grow ng and stong@gagrononic crops can cause 10
significant reduction in product |vrty and_t result in increased costs
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| ess toxic 15envi r onnen q% safer or ave er ent sites o acti on.
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substituents | nde en dently sélected from R2! 5each IS I ndependen

hal ogen, ISc@entnposgst. Mangprafysfs arecganemrengillyavie{ible dqr tb@sepk@%es 3&

hal oal kolifekéd @rﬁﬁﬁe@f&ﬂﬂew Qo ﬁidscﬂlagadr@aﬂﬁkw feffbagveaﬂgschbﬁlyphe@y koxa¢,
pyridi ny each 0 titute up to substituents
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|nvent|q&m§;§¥? (ﬁnﬁﬁﬁﬂﬁﬁh&%ﬂﬁd onprising a conpound of Formula 1 and at
| east one d) I ona t

conponent selected fromthe group consisting of
surfactants, solid diluents and |iquid3diluents. In one enbodiment, this

invention also provides a conposition flor cgntrolling an invertebrate pest

conprising a conmpound of Formula 1 atyT east one 15 additional conponent
selected fromthe group consisting o sud actants, solid diluents and
liquid diluents, said conpositionRﬁ anrising at | east one

addi tional biologically active conmpound or agent. This invention al so

provides a method for controlling an i rRvertebrate pest conprising
contacting the invertebrate pest or its environment with a biologically
effective anmount of a 20 conpound of Fprnmula 1 (e.g., as a conposition
descri bed herein). This invention also relates to such nethod wherein the
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optionally further conprisi a biologically 25effective amount of at | east
one addi ti onal biologicalIfﬁigﬂﬁﬂgﬁiﬁggi@iﬁ&ﬁiﬂgéﬁﬁ. This invention
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ef fect i VENE lﬂH¥3 qgglg %¥ Tt 8EUF o conpositions wherein the
envidzdonnment is a plant This invention al so provides a nethod for
controlling an invertebrate pest conprising 30contacting the invertebrate
pest or its environnent wwth a biologically effective anount of any of the
af oresai d conpositions wherein the environnment is a seed. WO

2012/ 092115PCT/ US2011/ 066798 3 This invention also provides a nethod
for protecting a seed froman invertebrate pest conprising contacting the
seed with a biologically effective anmount of a conmpound of Fornula 1 (e.g.,
as a conposition described herein). This invention also relates to the
treated seed (i.e. seed contacted with a conpound of Formula 1). 5This
invention also provides a nmethod for increasing vigor of a crop plant
conprising contacting the crop plant, the seed fromwhich the crop plant is
grown or the locus (e.g., growh nmediun) of the crop plant with a
biologically effective amount of a compound of Fornmula 1 (e.g., as a
conposrtron descrrbed herern) DETAILS OF THE | NVENTI ON 10As used herein,
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10 effects on the pest include necrosis, death, retarded growth, dim nished
nmobility or | essened ability to remain on or in the host aninmal, reduced
feedi ng awo 201oi9Ri1si on of reproduction. These effects omCIrSeoil®hs7a8 e
parasite pests provide control (including prevention, reduction or
elimnation) of parasitic infestation qr i nfection of the aninal. In
the above recitations, the term"al kyl used either alone or in conpound
wor ds such 15as "hal oal kyl " i ncludes sty ai ght-chain or branched al kyl, such
as nethyl, ethyl, n-propyl, i-pro thgldi fferent butyl isoners.
The term "hal ogen”, either alon ound words such as "hal oal kyl "
i ncl udes fluorine, chlorine, br di ne. Further, when used in
conmpound words such as "hal oal Kyt yl may be partially or fully
substituted with hal ogen atons which y 20 be the sane or different.
Exanmpl es of "hal oal kyl " include CF3, CLAH2CF3 and CC12CF3. The terns
"hal oal koxy" and "hal oal kyl t hi 0" are defifped al ogously to the term
"hal oal kyl ". Exanpl es of "hal oal koxy" i ncllude JCF30, CC13CH20, HCF2CH2CH20
and CF3CH20. Exanpl es of "hal oal kyl thi o" i ude CC13S, CF3S, CCl13CH2S and
C1CH2CH2CH2S. 25" Al koxy" includes, fog exanple, methoxy, ethoxy, n-propoxy,
i sopropoxy and the different butoxy isoners. The term "al kyl t hi o"
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t he conpounds t hat ornula 1 represents. Non-crystalline fornms include
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Enbodi nent A. A conpound of Formula 1 wherein 10Rl is phenyl optionally
substituted with Q and up to 3 substituents independently selected from R2;
and Q i s whenyoserispyri di nyl, each optionally substitut @dTRiSRO1LOPTYS 3
substituents independently selected fromthe group consisting of hal ogen,
cyano, Cl1-C4 al kyl, Ci- C43hal oal kyl, Cl-C4 al koxy and C1-C4
hal oal koxy. 15Enbodi nent B. A conpound ~of Enbodl ment A wherein Rl is phenyl
optionally bst it ut.ed W|thu t03 fi et5|n endentl el.ect
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descri bed herein, and any conbi nations thereof, and at | east one additional
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Compounds of Fornula 1 can al so be prepared by the condensation of the
conpound of Fornmula 2 with malonic acid esters of Fornula 3b wherein Ris a
Cl- 05 al kyD 2grao9piias 10 shown in Schenme 2. These reacti @og/usaniioes7per f or ned
neat or in the presence of inert solvents as described in Bulletin of the
Chem cal Society of Japan 1999, 72(3), ,503-509. Inert solvents include, but
are not limted to, high boiling hydroéarbons such as nesityl ene tetralin
or cynene, . or h._hoi | ers s di phen ether. T
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al scbabe I.ERar e treat ment of ef= Ltnd of ForthI adz. t\h ag e{t ed
estef's i“—‘g?smﬁYVSe WFér BrRe: vB81Y n 155 T B 297080 Ty ‘Fl Sy i
Schene 3(c. mmmsmdahemm)mndfomerr@plecmhy ceapse(e@t cgypolt rﬂasﬂewaranldenmes)w ty are
phenyl, 4- n'”f“ﬂeot@ﬁgn}ﬂ{)n%ioﬁﬁlugg é}‘er%l{ﬁ%rtﬂeﬁ W 0500 ta% h%s ho 1cultu§al crops

2,4,6-trichlorop pent ach or op en% or pe uorophenyl) as
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conpound of Forrmula 2 with carbon suboxide (31) (see, for exanple, J. Og.
Chem 1972, 37(9), 1422- 201425) as shown in Schene 5. The reactions are
typically performed in an inert solvent such as ether and can include the
use of a catalyst such as A1C13. WD 2012/092115PCT/ US2011/ 066798 16 Schene
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Compounds of Fornula 1 can be prepared from conpounds of Fornula |Ib and 5
conpounds of Formula 5 wherein Mwith RL forns a boronic acid, boronic acid
ester or woi2blumenborate salt, or Mis trial kyl stannyl @®cCTAiSeeL1/066798hown i n
Scheme 6. Schene 6 In a simlar manner, compounds of Fornula 1 wherein
Rl consists of two directly 10 bonded aromatic rings (e.g., a phenyl ring
bonded to a second phenyl ring, a phen | ring bonded to a pyrldlnyl ring,
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Compounds of Fornula 1 can al so be prepared by al kyl ati on of conpounds of
Formul a 11 using appropriately substituted al kyl ati ng agents and bases such
as pot asswororavkosate 5 as shown in Schene 12 (see, forPCeAsaplocc7TBRBppe, T.
et al. Monatschefte fur Chem e 1971, 102, 412-424 and Urban, M G;
Arnol d, W Helvetica Chimca Acta 1970,653, 905-922). Al kyl ating agents
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Wit's, P.sperifigg. Protectlve G oups in Organic Synthe5|s 2nd ed.; Wley: New
Yor k, 1991) base N N 2c 2 An alternative nethod for t he
preparation of the mpound of Formula® is by the reductjyve amination of

t he appropriate_cargonyl ggonpound. Thi g nethod is shayn St ads A and B of
Synt hesi s Ex not her met hod For the preparation of

the conpound |of F¢ rnul 2 is by|[the feact|]on of an_appr te amne with
t he hal ogen-s gnpoun o the C ormul a 2a
(i.e. Formula 2a whefein the amno gro i s replaced wi th| hal ogen) in the

presence of a copper\or \lladiun1catal )
i aigzhose particu 7?Photed 15 for
g

engs 1
y gener al s_known in the rgﬁgf synt hetic
organi c chem stry, incl met hods anal ogQ&S to those descriNjed for
Schenes 1 to 13. 1 Exanpl es of intermediates useful in the preparation of
conpounds of this inyention are shown jn Tables I-1 through 1-43. The
foll ow ng abbreviatipns are used in the Tables which folllpw means
met hyl, Et nea %@(2 4,6- 20
trlchlorophen Reansd 4 , ) (3- met Hy1- 2ppyri inylanlno)
nmeans Rx 1 sl C(OMOH, RY is H , , Rd_and Re a

1 having

\

4- chl or ophenyl cyanop K oPr 4-( phenyl ~O
2-fl uoro-4-chl orophenyl G OCF3 4-cyan$¢phenyl 2-nethyl -4-|chl orophenyl Br
OCHF2 4- br onophenyl Q- 4- (CF3) ph I OCHZCFB 6-ch S pyridinyl
2, 4- bi s( CF3) phenyl
» ) -
N

Compounds of this invention can exist as one or more conformational isomers due to

20  restricted bond rotation caused by steric hinderance. For example, a compound of Formula 1
wherein R! is phenyl substituted in the ortho-position with a sterically demanding alkyl
group (e.g., isopropyl) may exist as two rotamers due to restricted rotation about the R!-

pyrimidinium ring bond. This invention comprises mixtures of conformational isomers. In



cyano SCF3 6-fluoro-3-pyridinyl 2-fluoro-4-bronophenyl Me SCF3

6- (CF3) - 3-pyridi nyl 2-chloro-4-fluorophenyl Et SCHF2

4, 6- di chlwoaeB/qerisdi nyl 2-(CF3)-4-fl uorophenyl Pr phenpCT/US2011/066798
2-fluoro-6-chl oro-3-pyridinyl 2-nethyl-4-(CF3)phenyl i-Pr 2-fluorophenyl
2, 6-di chl oro-3-pyridinyl 2-chloro- 4-(Cl§3) phenyl t-Bu 3-chl orophenyl

2- br ono- 5- chI or o- 4- pyri di nyl 2-(CF3)-4-chl orophenyl CF3 3- (CF3)phenyI 3

-brom)5 flu hen I fluoro CH2FE .3-.f.l uoroph
3 chi or bR IRERY Sridit b0 RRRI sk Aesiesh SR DN E b gecve o
3-f | uor oethershl orophenyl 2-11 uoro 5- chI or ophenyl Owe 3- (OCF3)phenyI
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2012/ ogzlingm@r/l U X J%e?élacwalﬂwe.@dqmmtalhveufgm oRéhe pempEIdaribptre
are H RopdmuRb1 Riprédeltsn I‘F%Fn-él’y@tblh‘ﬁé %ﬂﬂ%ﬂlﬁbluae Eﬂnu@dlﬁreﬂtsamalomemhs fudh-ds- Pr
4(CF3)pvgeey T]ﬁfluorowe CaPsl V% A-cya 3/1 It
2. rret hy | VBRI, SO Ay IV ohr 13988 ot ary 155 PG 6 20Ipiens) Byl
OCH2CF3 6GryshlloredoBnpinciudic ra:yﬂboﬂi,rrﬂenltﬂ whiCk3gpheny bsseytéably aSt(ﬁ?@e crystal type and
embodiments which represent a mixture of polymorphs (i.e. different crystalline types). The
term “polymorph” refers to a particular crystalline form of a chemical compound that can
10 crystallize in different crystalline forms, these forms having different arrangements and/or
conformations of the molecules in the crystal lattice. Although polymorphs can have the
same chemical composition, they can also differ in composition due to the presence or
absence of co-crystallized water or other molecules, which can be weakly or strongly bound
in the lattice. Polymorphs can differ in such chemical, physical and biological properties as
15  crystal shape, density, hardness, color, chemical stability, melting point, hygroscopicity,
suspensibility, dissolution rate and biological availability. One skilled in the art will
appreciate that a polymorph of a compound represented by Formula 1 can exhibit beneficial
effects (e.g., suitability for preparation of useful formulations, improved biological
performance) relative to another polymorph or a mixture of polymorphs of the same
20  compound represented by Formula 1. Preparation and isolation of a particular polymorph of
a compound represented by Formula 1 can be achieved by methods known to those skilled in
the art including, for example, crystallization using selected solvents and temperatures.
One skilled in the art recognizes that because in the environment and under
physiological conditions salts of chemical compounds are in equilibrium with their
25  corresponding nonsalt forms, salts share the biological utility of the nonsalt forms. Thus a
wide variety of salts of the compounds of Formula 1 are useful for control of invertebrate
pests and animal parasites (i.c. arc suitable for animal health use). The salts of the
compounds of Formula 1 include acid-addition salts with inorganic or organic acids such as
hydrobromic, hydrochloric, nitric, phosphoric, sulfuric, acetic, butyric, fumaric, lactic,
30  maleic, malonic, oxalic, propionic, salicylic, tartaric, 4-toluenesulfonic or valeric acids.
Embodiments of the present invention as described in the Summary of the Invention
include those described below. In the following Embodiments reference to “a compound of
Formula 1” includes the definitions of substituents specified in the Summary of the
Invention unless further defined in the Embodiments.
35 Embodiment 1. A compound of Formula 1 wherein R! is phenyl optionally substituted
with Q and up to 3 substituents independently selected from R2.
Embodiment la. A compound of Embodiment 1 wherein R! is phenyl optionally

substituted with up to 3 substituents independently selected from R2.



-fluoro-3-pyridinyl 2-fluoro-4-bronophenyl Me SCF3 6-(CF3)-3-pyridinyl
-chl oro-4-fl uorophenyl Et SCHF2 4, 6-di chl oro-3-pyridinyl
- (CF3) - awbl20veeptienyl Pr phenyl 2-fl uoro- 6-chl or o- 3- pyPCaiUusgd11/066798
nethyl 4- (CF3) phenyl i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl

| or 0- 4- (CF3) phenyl t-Bu 3-chl orophgnyl 2-brono-5-chl oro-4-pyridinyl
CF3) - 4- chl orophenyl CF3 3-(CF3)phen I 3 -brono-5 - quorophenyI

-di fl fl hI fl.
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Ra Rb, Re Rd and ﬁéu A avith lmbtt)liesuhﬁf@uﬁmwndapm%thb rom
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cyano SCF3 6-f| uar©-—8myloatkory| 2-fl uoro-4-bronophenyl Me SCF3

6-(CF3) - 3- pﬁ’ﬂlbgdlﬂl%ht 3a. A compound of Embodiment 3 wherein cach R2 is independently
halogen, C;-C, alkyl, C;-C, haloalkyl, C;—C, alkoxy or C{—C, haloalkoxy.

10 Embodiment 3b. A compound of Embodiment 3 wherein each R2 is independently
halogen.

Embodiment 3¢. A compound of Embodiment 3 wherein each R? is independently C;—
C, alkyl.

Embodiment 3d. A compound of Embodiment 3 wherein each R2 is independently C;—

15 C,4 haloalkyl.

Embodiment 3e. A compound of Embodiment 3 wherein each R? is independently C;—
C,4 alkoxy.

Embodiment 3f. A compound of Embodiment 3 wherein each R2 is independently C;—
C,4 haloalkoxy.

20 Embodiment 4. A compound of Formula 1 or any one of Embodiments 1, 2 and 3-3f
wherein Q is phenyl optionally substituted with up to 5 substituents
independently selected from the group consisting of halogen, cyano, C;—Cy
alkyl, C{—C4 haloalkyl, C;—C, alkoxy and C|—C,4 haloalkoxy.

Embodiment 4a. A compound of Formula 1 or any one of Embodiments 1, 2 and 3-3f

25 wherein Q is pyridinyl optionally substituted with up to 4 substituents
independently selected from the group consisting of halogen, cyano, C;—Cy
alkyl, C{—C4 haloalkyl, C;—C, alkoxy and C|—C,4 haloalkoxy.

Embodiment 4b. A compound of Embodiment 4 wherein Q is phenyl optionally
substituted with up to 3 substituents independently selected from the group

30 consisting of cyano and C{—Cy alkyl.

Embodiment 5. A compound of Formula 1 wherein R! is phenyl substituted with up to 2
substituents independently selected from the group consisting of halogen, C;—Cy
haloalkyl and C;-Cy4 haloalkoxy.

Embodiment 6. A compound of Formula 1 wherein R! is phenyl substituted with

35 halogen, C;—Cy4 haloalkyl or C;—Cy4 haloalkoxy.

Embodiment 7. A compound of Formula 1 wherein R! is phenyl substituted with C;-Cy4
haloalkyl or C;—C,4 haloalkoxy.



2-chl oro-4-fluorophenyl Et SCHF2 4, 6-di chl oro-3-pyridinyl
2- (CF3) -4-fluorophenyl Pr phenyl 2-fluoro-6-chloro-3-pyridinyl
2- met hyl -woQeRapphienyl i-Pr 2-fl uorophenyl 2,6-di chl or oP8TER1di0r67bS

2-chl or o- 4- (CF3) phenyl t-Bu 3-chl orophenyl 2-brono-5-chl oro-4-pyridinyl

2- (CF3) - 4-chl orophenyl CF3 3-(CF3)phen%I 3 -bronmo-5 - fluorophenyl

2, 5-di fl uorophenyl CH2F 3-fl uorophenyl

3-chl oro-5-fl uor ophenyl

2-fluoro-5-( henyl F2.3-cyanophenyl 3-fl uoro-4- chl,oraphen
Sl uor o o SEESBHEI o PP indefNANIRNRRNE EboHBLRS ST HEREENCNN us any
2, 5- di chétberophlendyne@Edestribed bespheny lbe Zombdictllin @np phimyt, and the descriptions

2- 1 uor o55:,(-Q6E3 ) Phe %ﬂbodim&l’c%r%ﬁpﬁébﬁé?:
2012/ 092115PCT/ US2011/ 066798 RX Is C[0
Re are HhRStapngepmapupy

2-chl or o- 4- fé&ﬂﬁﬁ@@cﬁﬂyolf E%Ilboﬁgﬁg&s 1-7 are illustrated by:
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15

20

Embodiment A. A compound of Formula 1 wherein

RO @5‘15‘1{301}{3@5 of Formula 1 but also tg
¢ ¢ OH RYIs H Rais F, Re, R
dpand mitermedtcotasposngs usefyl| fappisparing the spreayndspof
0-i- R 4rdriehd) phenyddidod, |cudodimiegdbothapiemtonCncidhng

2- met hyl - 4- chl or ophenyl Br .OCHF2 4- br hen 2-fl upro-4-(CF3).phenyl
OGRS T B BORG, THRTCE FokT DOt ERSRihaty Fi% i dghsthetcot DEta to
6- f | uor othd-cpmpodiionsl and nfidthuats @f drdoprosenpimeontione SCF3 6- ( CF3) - 3- pyri di nyl
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R! is phenyl optionally substituted with Q and up to 3 substituents independently

selected from R2; and

Q is phenyl or pyridinyl, each optionally substituted with up to 3 substituents

independently selected from the group consisting of halogen, cyano, C;—Cy

alkyl, C{—C4 haloalkyl, C;—C, alkoxy and C|—C,4 haloalkoxy.

Embodiment B. A compound of Embodiment A wherein

R! is phenyl optionally substituted with up to 3 substituents independently selected

from the group consisting of halogen, C{—C, alkyl, C{—C,4 haloalkyl, C;—C4

alkoxy and C{—C,4 haloalkoxy.

Specific embodiments include compounds of Formula 1 selected from the group

consisting of:

2-hydroxy-4-o0x0-3-phenyl-1-(5-pyrimidinylmethyl)-4 H-pyrido[1,2-
alpyrimidinium inner salt (i.e. compound 1 of Index Table A);
3-(4-fluorophenyl)-2-hydroxy-4-oxo-1-(5-pyrimidinylmethyl)-4 H-pyrido[ 1,2-
alpyrimidinium inner salt (i.e. compound 2 of Index Table A);
2-hydroxy-4-o0xo-1-(5-pyrimidinylmethyl)-3-[ 3-(trifluoromethyl)phenyl]-4 H-
pyrido[ 1,2-a]pyrimidinium inner salt (i.e. compound 3 of Index Table A);
2-hydroxy-3-(2-methoxyphenyl)-4-oxo-1-(5-pyrimidinylmethyl)-4 H-pyrido[ 1,2-
alpyrimidinium inner salt (i.e. compound 4 of Index Table A);
2-hydroxy-3-(3-methoxyphenyl)-4-oxo-1-(5-pyrimidinylmethyl)-4 H-pyrido[ 1,2-
alpyrimidinium inner salt (i.e. compound 5 of Index Table A);
3-(2,4-difluorophenyl)-2-hydroxy-4-oxo-1-(5-pyrimidinylmethyl)-4 H-

pyrido[ 1,2-a]pyrimidinium inner salt (i.e. compound 6 of Index Table A);
2-hydroxy-4-oxo0-1-(5-pyrimidinylmethyl)-3-[ 3-(trifluoromethoxy)phenyl]-4 H-
pyrido[ 1,2-a]pyrimidinium inner salt (i.e. compound 7 of Index Table A);
3-(2-bromophenyl)-2-hydroxy-4-oxo-1-(5-pyrimidinylmethyl)-4 H-pyrido[1,2-
alpyrimidinium inner salt (i.e. compound 8 of Index Table A);
3-(2-fluorophenyl)-2-hydroxy-4-oxo-1-(5-pyrimidinylmethyl)-4 H-pyrido[ 1,2-

alpyrimidinium inner salt (i.e. compound 9 of Index Table A);

and
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of Index Table A);

3-(4-chloro-2-fluorophenyl)-2-hydroxy-4-oxo-1-(5-pyrimidinylmethyl)-4 H-
pyrido[ 1,2-a]pyrimidinium inner salt (i.e. compound 13 of Index Table A);
3-(2-chlorophenyl)-2-hydroxy-4-oxo-1-(5-pyrimidinylmethyl)-4 H-pyrido[1,2-
alpyrimidinium inner salt(i.c. compound 14 of Index Table A);
3-[3-chloro-5-(trifluoromethyl)phenyl]-2-hydroxy-4-oxo-1-(5-
pyrimidinylmethyl)-4H-pyrido[ 1,2-a]pyrimidinium inner salt (i.e. compound 15
of Index Table A);
3-(3,5-dichlorophenyl)-2-hydroxy-4-oxo-1-(5-pyrimidinylmethyl)-4 H-

pyrido[ 1,2-a]pyrimidinium inner salt (i.e. compound 16 of Index Table A);
3-(3,5-dichloro-4-fluorophenyl)-2-hydroxy-4-oxo-1-(5-pyrimidinylmethyl)-4 H-
pyrido[ 1,2-a]pyrimidinium inner salt (i.e. compound 17 of Index Table A);
3-(4'-cyano-5,2'-dimethyl[ 1, 1'-biphenyl]-3-yl)-2-hydroxy-4-oxo-1-(5-
pyrimidinylmethyl)-4H-pyrido[ 1,2-a]pyrimidinium inner salt (i.e. compound 18
of Index Table A); and
3-(3-chlorophenyl)-2-hydroxy-4-oxo-1-(5-pyrimidinylmethyl)-4 H-pyrido[1,2-

alpyrimidinium inner salt(i.c. compound 19 of Index Table A).

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.

Of particular note, for reasons of invertebrate pest control spectrum and economic

5  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
protect foliar or other plant parts which are not directly contacted with a compound of
Formula 1 or a composition comprising the compound.

10 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 thercof, and at least one additional component

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

15 Embodiments of the invention also include a spray composition for controlling an
invertebrate pest comprising a compound (i.e. in a biologically effective amount) of any of
the preceding Embodiments and a propellant. Embodiments of the invention further include
a bait composition for controlling an invertebrate pest comprising a compound (i.e. in a
biologically effective amount) of any of the preceding Embodiments, one or more food

20  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 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

25  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.

Embodiments of the invention also include methods for controlling an invertebrate pest
comprising contacting the invertebrate pest or its environment with a biologically effective
amount of a compound of Formula 1 (e.g., as a composition described herein), provided that

30  the methods are not methods of medical treatment of a human or animal body by therapy.

This invention also relates to such methods wherein the invertebrate pest or its
environment is contacted with a composition comprising a biologically effective amount of a
compound of Formula 1 and at least one additional component selected from the group
consisting of surfactants, solid diluents and liquid diluents, said composition optionally

35  further comprising a biologically effective amount of at least one additional biologically
active compound or agent, provided that the methods are not methods of medical treatment

of a human or animal body by therapy.

and
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Embodiments of the invention also include any of the preceding embodiments wherein the
insect is a planthopper in the family Delphacidac. Embodiments of the invention also
include any of the preceding embodiments wherein the insect is a leathopper. Embodiments
of the invention also include any of the preceding embodiments wherein the insect is a
leathopper in the family Cicadellidae.

Embodiments of the invention also include any of the preceding embodiments wherein
the invertebrate pest is a gastropod. Embodiments of the invention also include any of the
preceding embodiments wherein the gastropod is selected from the group consisting of
snails, slugs and other Stylommatophora.

Embodiments of the invention also include any of the preceding embodiments wherein
the invertebrate pest is a nematode. Embodiments of the invention also include any of the
preceding embodiments wherein the nematode is selected from phytophagous nematodes.

Embodiments of the invention also include any of the preceding embodiments wherein
the invertebrate pest is a helminth. Embodiments of the invention also include any of the
preceding embodiments wherein the helminth is selected from the group consisting of
roundworms, heartworms, flukes, acanthocephalans and tapeworms.

Embodiments of the invention also include embodiments pertaining to the method for
increasing vigor of a crop plant disclosed in the Summary of the Invention wherein the
compound of Formula 1 (e.g., as a composition described herein) is selected from any one of
Embodiments 1-4b, A and B, and compounds specifically disclosed herein.

One or more of the following methods and variations as described in Schemes 1-13
can be used to prepare the compounds of Formula 1. The definition of R! in the compounds
of Formulae 1-13 below are as defined above in the Summary of the Invention unless
otherwise noted. Formulae 1a and 1b are various subsets of Formula 1, and all substituents
for Formulaec 1a and le arc as defined above for Formula 1 unless otherwise indicated.
Ambient or room temperature is defined as about 20-25 °C.

Compounds of Formula 1 can be prepared by condensation of the compound of
Formula 2 with optionally substituted malonic acids of Formula 3a in the presence of
condensing agents as shown in Scheme 1. Condensing agents can be carbodiimides such as
dicyclohexyl carbodiimide (see, for example, Koch, A. et al. Tetrahedron 2004, 60, 10011—

Ra
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Compounds of Formula 1 can also be prepared by the condensation of the compound

of Formula 2 with malonic acid esters of Formula 3b wherein R is a C;{—C5 alkyl group as

10 shown in Scheme 2. These reactions can be performed neat or in the presence of inert
solvents as described in Bulletin of the Chemical Society of Japan 1999, 72(3), 503-509.

Inert solvents include, but are not limited to, high boiling hydrocarbons such as mesitylene,
tetralin or cymene, or high boiling ethers such as diphenyl ether. Typical temperatures range

from 50 to 250 °C. Of note are temperatures from 150 to 200 °C, which typically provide

15  rapid reaction times and high yields. These reactions can also be performed in microwave
reactors within the same temperature ranges. Typical reaction times range from 5 minutes to

several hours.

Scheme 2
0
A 1 R!
| /N RO | OR “ |
- x>
NH + > A N0
O O
X
) S
) 3b (R is C;—Cs alkyl) | )
2 N 1 N
20 Compounds of Formula 3a can be prepared by a variety of methods known in the art,

for example by base hydrolysis of compounds of Formula 3b.

Compounds of Formula 3b can be prepared by arylation of malonate esters (using
compounds of formula RIX! wherein X! is Cl, Br or I, examples of which are found in
Tables 1-24a, 1-24-b and 1-24c¢) catalyzed by palladium (J. Org. Chem 2002, 67, 541-555) or

25  copper (Org. Lett. 2002, 4, 269-272 and Org. Lett. 2005, 7, 4693-4695). Alternatively,



2, 5-di fl uorophenyl CH2F 3-fl uorophenyl 3-chl oro-5-fl uorophenyl
2-fluoro-5-(CF3) phenyl CHF2 3-cyanophenyl 3-fl uoro-4-chl orophenyl

2- f | uor o-wochi2mepienyl Ove 3- (0CF3) phenyl 2, 4-di chl or oph@isk011/066798

2, 5-di chl orophenyl OEt 4-fl uorophenyl 2,4-difluorophenyl

2-fl uoro-5-(0CF3) phenyl 2-ch|oro-5-f 3)phenyl Rx is C(0O)0OH, RY is H
is Cd; Rb, Rd and Re are H Re Re Re Re 0 n- Pr 4-chl or ophenyl

2-

quoro 0 FryO- | uor chhora nyl
Gora - AR S R A o B S o ph s o
2-f 1 uoroemn(p@FS)Mhérﬁ]’ﬂem 12@42@63 761-567147Or0 3-pyridinyl 2,4- b| s( CF3) phenyl
cyano SCF3 6-fluoro-3-pyridinyl 2-fluoro-4-bronophenyl Me SCF3
6- (CF3) - 3-pyridinyl 2-chloro-4-fl uoSshtiBngd Et SCHF2
4,6-dich|oro-3-pygidiny| 2- (CF3) -4-fl uorophenyl Pr phenyl
2-fluoro-6-chl or § 3-pyridinyl 2-nethyl-4-(CF3)phenyl i-Pr
2, 6- dlchlor%13-p ridinyl 2-ch®bgQ- ( CF3) fenyl t- Bugd: ch
2. br ono- 5- A -4-pyridinyl 2= (CF3) - 4—¢chtoerophenyl CF3
-brono-5 - fluprophenyl 2,5-didd,mpr ophenyl CH2F 3-fl uor
3-chl or 0-5-f| Udr ophenyl 2-fl uor o-5-( CF3) phenyl

1
-fl uor ophenyl

4 (R is C;-Cs alkyl, 3b (R is C{-Cs alkyl,
phenyl or phenyl or
2,4,6-trichlorophenyl) 2,4,6-trichlorophenyl)

5 Esters of Formula 4 can be prepared from the corresponding acids by methods well

known in the art. The acids of Formula 4 wherein R is H (examples are listed in Table I-1)

are readily prepared by methods known in the art, and many are commercially available.
Compounds of Formula 3b can also be prepared by the method shown in Scheme 2b.
Reaction of nitriles of Formula 3g with dialkyl carbonates yields nitrile esters of Formula 3h,
10 and subsequent acidic hydrolysis in the presence of an alcohol provides the compounds of
Formula 3b (see, for example, Helvetica Chimica Acta 1991, 74(2), 309-314). The nitriles

of Formula 3g are readily prepared by methods known in the art, and many are commercially

available.

Scheme 2b

Rl

R\/CN —_— CN —_— 3b
RONa ROH
3g 0
3h
15 R is C;—C5 alkyl

Compounds of Formula 1 can also be prepared by treatment of the compound of

Formula 2 with activated esters of Formula 3¢ wherein LvO is an activated leaving group as
shown in Scheme 3. Examples of Lv preferred for ease of synthesis or reactivity are phenyl,
4-nitrophenyl or halogen-substituted phenyl (e.g., 2,4,6-trichlorophenyl, pentachlorophenyl

20  or pentafluorophenyl) as described in Archiv der Pharmazie (Weinheim, Germany) 1991,
324, 863-866. Other activated esters are well known in the art and include, but are not
limited to, N-hydroxysuccinimide esters (see, for example, J. Am. Chem. Soc. 2002, 124,
6872—-6878). Typical temperatures range from 50 to 200 °C. Of note are temperatures from

50 to 150 °C, which typically provide rapid reaction times and high yields. These reactions
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5 Compounds of the Formula 3¢ can be prepared, for example, from compounds of

Formula 3a (see, for example, J. Het. Chem. 1980, 17, 337).
Compounds of Formula 1 can also be prepared by condensation of the compound of
Formula 2 with compounds of Formula 3d or 3e, or by condensation of the compound of
Formula 2 with mixtures of compounds of Formulae 3d and 3e as shown in Scheme 4.
10 These reactions are typically performed in an inert solvent, such as dichloromethane, and
optionally in the presence of two or more equivalents of an acid acceptor (see, for example,
Zeitschrift fiir Naturforschung, Teil B: Anorganische Chemie, Organische Chemie 1982,
37B(2), 222-233). Typical acid acceptors include, but are not limited to, tricthylamine,
N,N-diisopropylethylamine, pyridine and substituted pyridines, and metal hydroxides,

15  carbonates and bicarbonates.

Scheme 4
Rl
Cl\”)\"/CI 0
N Rl
| N 0 0 Z N |
= NH + 3d - e B
N
and/or
XN Rl N
L/ . )
2 N C F
Xo 1 N

3e

Compounds of Formula 1a can be prepared by condensation of the compound of

Formula 2 with carbon suboxide (3f) (see, for example, J. Org. Chem. 1972, 37(9), 1422-

20  1425) as shown in Scheme 5. The reactions are typically performed in an inert solvent such
as ether and can include the use of a catalyst such as AICl;.
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Compounds of Formula 1 can be prepared from compounds of Formula 1b and
5  compounds of Formula 5§ wherein M with R! forms a boronic acid, boronic acid ester or

trifluoroborate salt, or M is trialkylstannyl or zinc, as shown in Scheme 6.

Scheme 6
0
0] 2l
/
Cl,Brorl Pd(0) source N |
Z N or ~
| +  MR! . ™ Nt o

X Xt — Pd(I) source

N @) 5 )

and ligand(s) X'y

1b N

In a similar manner, compounds of Formula 1 wherein R! consists of two directly

10 bonded aromatic rings (e.g., a phenyl ring bonded to a second phenyl ring, a phenyl ring
bonded to a pyridinyl ring, or a pyridinyl ring bonded to a second pyridinyl ring) can be
prepared by palladium-catalyzed coupling of the two appropriately substituted aromatic
rings. These palladium-catalyzed couplings between an aromatic chloride, bromide or
iodide and an aromatic boronic acid or ester, or an aromatic tin or zinc reagent, are well

15  known and have been extensively described in the art. For example, see Scheme 6a, wherein
a compound of Formula 13a or 13b is coupled with an appropriately substituted phenyl ring

to provide the biphenyl compound of Formula 13¢. M is as defined above for Scheme 6.
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R is C{—Csalkyl
These coupling reactions are typically carried out in the presence of a palladium
5  catalyst and a base optionally under an inert atmosphere. The palladium catalysts used for
these coupling reactions typically comprises palladium in a formal oxidation state of either 0
(i.e. Pd(0)) or 2 (i.e. Pd(II)). A wide variety of such palladium-containing compounds and
complexes are useful as catalysts for these reactions. Examples of palladium-containing
compounds and complexes useful as catalysts in the methods include PdCl,(PPhs),
10 (bis(triphenylphosphine)palladium (II) dichloride), Pd(PPhjs), (tetrakis(triphenylphosphine)-
palladium(0)), Pd(CsH70,), (palladium(Il) acetylacetonate), Pd,y(dba); (tris(dibenzylidene-
acetone)dipalladium(0)), and [1,1'-bis(diphenylphosphino)ferrocene]dichloropalladium(II).
These coupling methods are generally conducted in a liquid phase, and therefore the
palladium catalyst preferably has good solubility in the liquid phase. Useful solvents
15 include, for example, water, ecthers such as 1,2-dimethoxyethane, amides such as
N,N-dimethylacetamide, and non-halogenated aromatic hydrocarbons such as toluene.

The coupling methods can be conducted over a wide range of temperatures, ranging
from about 25 to about 200 °C. Of note are temperatures from about 60 to about 150 °C,
which typically provide fast reaction times and high product yields. The general methods

20  and procedures for Stille, Negishi and Suzuki couplings with aryl iodides, bromides or
chlorides and an aryl tin, aryl zinc or aryl boronic acid respectively are well known in the
literature; see, for example, E. Negishi, Handbook of Organopalladium Chemistry for
Organic Synthesis, Wiley-Interscience, 2002, New York, New York.
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These reactions are typically carried out in the presence of a copper or palladium
catalyst preferably under an inert atmosphere. The copper catalysts used for the present
method typically comprise copper in metallic form (e.g., as a powder) or copper in a formal
oxidation state of 1 (i.e. Cu(I)). Examples of copper-containing compounds useful as

10 catalysts in the method of Scheme 7 include Cu, Cul, CuBr, CuCl. Examples of palladium-
containing compounds useful as catalysts in the method of Scheme 7 include Pd(OAc),.
Useful solvents for the method of Scheme 7 include, for example, ethers such as 1,4-
dioxane, amides such as N,N-dimethylacetamide and dimethyl sulfoxide.

The method of Scheme 7 can be conducted over a wide range of temperatures from 25

15  to 200 °C. Of note are temperatures from 40 to 150 °C. The method of Scheme 7 can be
conducted in the presence of a ligand. A wide variety of copper-binding compounds are
useful as ligands for the present method. Examples of useful ligands include, but are not
limited to, 1,10-phenanthroline, N,N-dimethylethylenediamine, L-proline and 2-picolinic
acid. The general methods and procedures for copper-catalyzed Ullmann-type coupling

20  reactions are well known in the literature; see, for example, Xie, Ma, et al. Org. Lett. 2005,
7, 4693-4695.

Compounds of Formula 1b can be prepared from compounds of Formula la by
halogenation using, for example, liquid bromine or N-halosuccinimides of Formula 10 as
shown in Scheme 11. Typically the reaction is performed in an inert solvent, more typically

25  a halogenated solvent such as methylene chloride or 1,2-dichloroethane. The reaction is

typically performed at temperatures from 0 to 80 °C, more typically at ambient temperature.
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Compounds of Formula 1 can also be prepared by alkylation of compounds of Formula

11 using appropriately substituted alkylating agents and bases such as potassium carbonate

5  as shown in Scheme 12 (see, for example, Kappe, T. et al. Monatschefte fur Chemie 1971,
102, 412-424 and Urban, M. G.; Amold,W. Helvetica Chimica Acta 1970, 53, 905-922).
Alkylating agents include, but are not limited to, alkyl chlorides, bromides, iodides and
sulfonate esters. A wide variety of bases and solvents can be employed in the method of

Scheme 12, and these bases and solvents are well known in the art.

10 Scheme 12
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Compounds of Formula 11 can be prepared from 2-aminopyridine by methods
analogous to those shown in Schemes 1 through 5.

As shown in Schemes 1-5, the compound of Formula 2 is an important intermediate

15  wuseful in the preparation of compounds of Formula 1. The compound of Formula 2 is an
embodiment of the present invention. A further embodiment of the present invention is the
use of the compound of Formula 2 in the preparation of compounds of Formula 1.

One skilled in the art will recognize that the compound of Formula 2 can also be used

as its acid-addition salt (e.g., hydrochloric salt or acetic acid salt) in the coupling methods of
20 Schemes 1-5.

A particularly useful method for the preparation of the compound of Formula 2 is
shown in Scheme 13. In the method of Scheme 13, 2-aminopyridine (2a) is protected with
suitable protecting groups such as, but not limited to, tert-butoxycarbonyl, acetyl or formyl
to form the intermediate of Formula 2b wherein PG is a protecting group. The compound of

25  Formula 2b is then alkylated with a compound of Formula 12 (wherein X is a leaving group

such as a halogen) to give an intermediate of Formula 2¢. The protecting group is removed
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An alternative method for the preparation of the compound of Formula 2 is by the
reductive amination of the appropriate carbonyl compound. This method is shown in Steps
A and B of Synthesis Example 1.

10 Another alternative method for the preparation of the compound of Formula 2 is by the
reaction of an appropriate amine with the halogen-substituted compound analogous to the
compound of Formula 2a (i.e. Formula 2a wherein the amino group is replaced with
halogen) in the presence of a copper or palladium catalyst.

Compounds of Formula 1 having R! substituents other than those particularly noted

15  for Schemes 1 through 13 can be prepared by general methods known in the art of synthetic
organic chemistry, including methods analogous to those described for Schemes 1 to 13.

Examples of intermediates useful in the preparation of compounds of this invention are
shown in Tables I-1 through 1-43. The following abbreviations are used in the Tables which
follow: Me means methyl, Et means ethyl, Pr means propyl, Ph means phenyl, C(0)O(2.4,6-

20  trichlorophenyl) means

YL
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TABLEI-1
RY RY
RY R®
RP RY
RC
RX is C(O)OH; RY is H; RD, R¢, R and R® are H
RA R R R

H O-n-Pr 4-chlorophenyl 2-fluoro-4-cyanophenyl
F O-i-Pr 4-(CF3)phenyl 2-fluoro-4-chlorophenyl
Cl OCF3 4-cyanophenyl 2-methyl-4-chlorophenyl
Br OCHF» 4-bromophenyl 2-fluoro-4-(CF3)phenyl

I OCH,CF3 6-chloro-3-pyridinyl 2,4-bis(CF3)phenyl
cyano SCF3 6-fluoro-3-pyridinyl 2-fluoro-4-bromophenyl
Me SCF3 6-(CF3)-3-pyridinyl 2-chloro-4-fluorophenyl
Et SCHF, 4,6-dichloro-3-pyridinyl 2-(CF3)-4-fluorophenyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl 2-(CF3)-4-chlorophenyl

CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl 2,5-difluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl 2-fluoro-5-chlorophenyl

OMe 3-(OCF3)phenyl 2,4-dichlorophenyl 2,5-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl 2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl
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cyano SCF3 6-fluoro-3-pyridinyl 2-fluoro-4-bromophenyl
Me SCF3 6-(CF3)-3-pyridinyl 2-chloro-4-fluorophenyl
Et SCHF, 4,6-dichloro-3-pyridinyl 2-(CF3)-4-fluorophenyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
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OMe 3-(OCF3)phenyl 2,4-dichlorophenyl 2,5-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl 2-fluoro-5-(OCF3)phenyl

2-chloro-5-(CF3)phenyl

RX is C(O)OH; RY is H; R, RP, Rd and R€ are H

RC R¢ R¢ R¢
H O-n-Pr 4-chlorophenyl 2-fluoro-4-cyanophenyl
F O-i-Pr 4-(CF3)phenyl 2-fluoro-4-chlorophenyl
Cl OCF3 4-cyanophenyl 2-methyl-4-chlorophenyl
Br OCHF» 4-bromophenyl 2-fluoro-4-(CF3)phenyl
I OCH,CF3 6-chloro-3-pyridinyl 2,4-bis(CF3)phenyl
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Et SCHF, 4,6-dichloro-3-pyridinyl 2-(CF3)-4-fluorophenyl
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4- cyanophenyl 2-nmet hyl -4-chl orophenyl Br OCHF2 4-bronophenyl
2-fluoro-4-(CF3)phenyl | OCH2CF3 6-chl oro-3-pyridinyl 2,4-bis(CF3)phenyl
cyano SCR80@efd09eris- 3- pyri di nyl 2-fl uoro-4-bronophenyl WRETSCEB1/066798

6- (CF3) - 3-pyridi nyl 2-chloro-4-fluorophenyl Et SCHF2

4, 6-di chl or o- 3- pyri di nyl 2-(CF3)-4-qu2{ophenyI Pr phenyl

2-fluoro-6-chl oro-3-pyridinyl 2- nethyl 4- (CF3) phenyl i-Pr 2-fluorophenyl
2,6-dic or \/ I or 3) phenyl t-Bu 3-chl or ophenyl

2- bronnh% (g BlﬁhShQ¥lS£ qui %%gg -chl or pphenyl CF3 3-(CF3) phenyl 3
-brono-5 -R¥ | uor ophh 5 di f | uoRbphenyl CH2F 3-fl u@®Pophenyl

3-chl oro- 5 quorogﬁg@yl 2-f|uou_hgrg 3) phenyl Qﬂﬁgméﬁgx% gﬁenyl

3-fl uoro-4-chllorophenyl 2ifl uoro-5-chloropheny hen
2, 4- di chl of ophenyl O2P5- di ¢hl or ch&EnpiendEt 4-f|ud#%@ﬁ
2-fl uoro- 5@KOCF3)p@@pyI 2- chigﬁ@@ﬁmﬁCFS)phenyhmﬁ%14aﬂ&1¢p4n4 RY is H
is M; Rb, Rcland Rd are HRe Re Re Re HO-ntPr 4 Iorophen

2-fl uor o- 4chanopﬁ§ﬁg2 F 0-i - Proeoessypheny Z%ﬁwﬂﬂ%ﬁﬁi@%?ﬂrophenyl c
OCF3 4- cyamophenybcacret hyl - 4echbrosophyy| Bf OCHERbidchbysmphenyl

cyano SCF3 6-fluoro-3-pyridinyl 2-fluoro-4-bromophenyl
Me SCF3 6-(CF3)-3-pyridinyl 2-chloro-4-fluorophenyl
Et SCHF, 4,6-dichloro-3-pyridinyl 2-(CF3)-4-fluorophenyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl 2-(CF3)-4-chlorophenyl
CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl 2,5-difluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl 2-fluoro-5-chlorophenyl
OMe 3-(OCF3)phenyl 2,4-dichlorophenyl 2,5-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl 2-fluoro-5-(OCF3)phenyl

2-chloro-5-(CF3)phenyl

RX is C(O)OH; RY is H; R? is F; Rb, Rd and R€ are H

RC R¢ R¢ R¢
H O-n-Pr 4-chlorophenyl 2-fluoro-4-cyanophenyl
F O-i-Pr 4-(CF3)phenyl 2-fluoro-4-chlorophenyl
Cl OCF3 4-cyanophenyl 2-methyl-4-chlorophenyl
Br OCHF» 4-bromophenyl 2-fluoro-4-(CF3)phenyl
I OCH,CF3 6-chloro-3-pyridinyl 2,4-bis(CF3)phenyl
cyano SCF3 6-fluoro-3-pyridinyl 2-fluoro-4-bromophenyl
Me SCF3 6-(CF3)-3-pyridinyl 2-chloro-4-fluorophenyl
Et SCHF, 4,6-dichloro-3-pyridinyl 2-(CF3)-4-fluorophenyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl 2-(CF3)-4-chlorophenyl
CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl 2,5-difluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl 2-fluoro-5-chlorophenyl
OMe 3-(OCF3)phenyl 2,4-dichlorophenyl 2,5-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl 2-fluoro-5-(OCF3)phenyl

2-chloro-5-(CF3)phenyl

Oﬂmmmﬂdlfluorophenyl

Ra



2-fluoro-4-(CF3)phenyl | OCH2CF3 6-chl oro-3-pyridinyl 2,4-bis(CF3)phenyl
cyano SCF3 6-fluoro-3-pyridinyl 2-fluoro-4-bronophenyl Me SCF3

6- ( CF3) - 3wpyoixivamb 2- chl or o- 4-f | uor ophenyl Et SCHF2 PCT/US2011/066798

4, 6-di chl oro-3-pyridinyl 2-(CF3)-4-fluorophenyl Pr phenyl

2-fluoro-6-chl oro-3-pyridinyl 2-nethyl;4-(CF3)phenyl i-Pr 2-fluorophenyl
2, 6-di chl oro-3-pyridinyl 2-chloro-4- (C%S)phenyl t-Bu 3-chl or ophenyl

2- br ono- ridi chl orophenyl CF3 3-(CF3) phenyl 3
- br ono- SQ}SISE{Oﬁ{))goIé,H M]% ?pélbc}%ff‘uoro éenyl CH2F 3-f 1 uor ophenyl

3- chl or o- ¥ | uor ophkéh 21 f1 uor o- 5R¢ CF3) pheny! CHF2 3-Rdyanophenyl

3-fl uoro-4gchl oro%]g@yl 21l uorog gmglll;gn%zophenyl SNB, 3t ?‘gg}%)l fhenyl

2,4-dich|oropheny| 2, 5- dl,hloro f | uorop en 4-di f | uor ophenyl
2-f 1 uor o- 5F( 0QF3) p‘H@ﬁlyl (@F@D@nﬁ(l CF3) phenyilupyor4- CthfOPhenyl

2012/ 09211@1_'3CT/ USZ@@-I?LJ 066 798 4-cyanophenyl 2-methyl-4- chlorophenyl 31 Rx is
C(0)0H, RY.is|H Rd.is O] Ra, Re and Re are REV) H 0-n-Pr

4- chl or oph&nyl| 2- {4Bro- 4] cyanod’r’i‘i%“?‘i?]flenﬁ1 0-i - Pr & ?%%@HVPYl
2-fluoro-4ichljor amttenyl C OCR3hdeGypaityheny| 2- net-biylCF4piehior ophenyl Br

OCHF2 4- by gnophenyLe2- 1 upr o- 45 CF3) pheny! 1] OCREES 6 ¢hi prg- 3-pyri di nyl

Me SCF3 6-(CF3)-3-pyridinyl 2-chloro-4-fluorophenyl
Et SCHF, 4,6-dichloro-3-pyridinyl 2-(CF3)-4-fluorophenyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl 2-(CF3)-4-chlorophenyl
CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl 2,5-difluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl 2-fluoro-5-chlorophenyl
OMe 3-(OCF3)phenyl 2,4-dichlorophenyl 2,5-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl 2-fluoro-5-(OCF3)phenyl

2-chloro-5-(CF3)phenyl

RX is C(O)OH; RY is H; R? is F; Rb, RC and R are H

R R R R
H O-n-Pr 4-chlorophenyl 2-fluoro-4-cyanophenyl
F O-i-Pr 4-(CF3)phenyl 2-fluoro-4-chlorophenyl
Cl OCF3 4-cyanophenyl 2-methyl-4-chlorophenyl
Br OCHF» 4-bromophenyl 2-fluoro-4-(CF3)phenyl
I OCH,CF3 6-chloro-3-pyridinyl 2,4-bis(CF3)phenyl
cyano SCF3 6-fluoro-3-pyridinyl 2-fluoro-4-bromophenyl
Me SCF3 6-(CF3)-3-pyridinyl 2-chloro-4-fluorophenyl
Et SCHF, 4,6-dichloro-3-pyridinyl 2-(CF3)-4-fluorophenyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl 2-(CF3)-4-chlorophenyl
CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl 2,5-difluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl 2-fluoro-5-chlorophenyl
OMe 3-(OCF3)phenyl 2,4-dichlorophenyl 2,5-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl 2-fluoro-5-(OCF3)phenyl

2-chloro-5-(CF3)phenyl



2, 4- bi s( CF3) ph

enyl

4, 6- di chlwoaeR/egTISdi Nyl

2, 6-di chl oro- 3- pyri di nyl

2- br ono- 5- chl or o- 4- pyridinyl

ISR 22 hE arope

2

et or o5 g

f1 uor o- R hl
, 4- di chl of;oph
2-fl uoro-5-(0d
is CF3; Raf Rg
2-fl uoro-4ecya
OCF3 4- cyanoph
2-f 1 uor o- 42 ( CH
cyano SCF316-f

cyano
Me
Et

3
3-
2

Pr
i-Pr
-Bu
CF3

CHyF

CHF,
OMe
OEt

RX is C(0)
RC
H
F
Cl
Br

I

cyano

Et
Pr
i-Pr
-Bu
CF3
CHyF
CHF,
OMe
OEt

orophﬁhyl
enyly.2pp- di

FS)(%egyl
andOR ar e

nopheay] F
enyl 2-meth

3) phEAle |

| uap@1,8Fpyr
SCF3
SCF3
SCHF,
phenyl
2-fluorophenyl
3-chlorophenyl
3-(CF3)phenyl
3-fluorophenyl
3-cyanophenyl
3-(OCF3)phenyl
4-fluorophenyl

R¢
O-n-Pr
O-i-Pr
OCF3
OCHF,
OCH,CF3
SCF3
SCF3
SCHF,
phenyl
2-fluorophenyl
3-chlorophenyl
3-(CF3)phenyl
3-fluorophenyl
3-cyanophenyl
3-(OCF3)phenyl
4-fluorophenyl

yl

cyano SCF3 6-fl uoro-3-pyridinyl
Me SCF3 6-(CF3)-3-pyridi nyl
2- (CF3) - 4-fl uorophenyl
2-f 1 uoro-6-chl oro- 3-pyri di nyl

2-chl oro-4-fl uor

2-met hyl - 4- (CF
2-chl or o- 4- (C§ ) phe
2- (CF3) - 4=<hl or

nyl

) phen
f1 uor o- S_Ehlorophe

chl or gp yclEt 4-

2- chloro 5 (CF3)p
H Rb ﬁEFﬁbheFad H 0-
D- i - Pra_dadoficayipheny
-4-chl or ophenyl B
DCH2 CF3 B8 0- 3- p
di ngkhi@deBlpuaiigt 4- b

6-fluoro-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-dichloro-3-pyridinyl
2-fluoro-6-chloro-3-pyridinyl
2,6-dichloro-3-pyridinyl
2-bromo-5-chloro-4-pyridinyl
3-bromo-5-fluorophenyl
3-chloro-5-fluorophenyl
3-fluoro-4-chlorophenyl
2,4-dichlorophenyl
2,4-difluorophenyl

OH; RY is H; R3is Cl; Rb, R4 and R€ are H

R¢
4-chlorophenyl
4-(CF3)phenyl
4-cyanophenyl
4-bromophenyl

6-chloro-3-pyridinyl
6-fluoro-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-dichloro-3-pyridinyl
2-fluoro-6-chloro-3-pyridinyl
2,6-dichloro-3-pyridinyl
2-bromo-5-chloro-4-pyridinyl
3-bromo-5-fluorophenyl
3-chloro-5-fluorophenyl
3-fluoro-4-chlorophenyl
2,4-dichlorophenyl
2,4-difluorophenyl

2-fl uor o- 4- bronophenyl
ophenyl Et SCHF2

Pr phenylCT/US2011/066798

3) phenyl i-Pr 2-fluorophenyl
nyl t-Bu 3-chl or ophenyl

ophenyl CF3 3-(CF3) phenyl 3

CH2F 3-f 1 uor ophenyl

CHF2 3- cyanophenyl

OVe 3-RP0CF3) phenyl
flu enylno di f1 uorophenyl
hen%%p)ﬁé%c? élH RY is H Rd
r]MNMW%@M%MﬁW

29k MQL Ot &b gr ophenyl d
OG%Z4-Momm
pyr i A4S F APy CF3) phenyl

r ono pi]‘eﬂly(bF3)phenyl

yl
nyl

r

2-fluoro-4-bromophenyl
2-chloro-4-fluorophenyl
2-(CF3)-4-fluorophenyl
2-methyl-4-(CF3)phenyl
2-chloro-4-(CF3)phenyl
2-(CF3)-4-chlorophenyl
2,5-difluorophenyl
2-fluoro-5-(CF3)phenyl
2-fluoro-5-chlorophenyl
2,5-dichlorophenyl
2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl

R¢
2-fluoro-4-cyanophenyl
2-fluoro-4-chlorophenyl
2-methyl-4-chlorophenyl
2-fluoro-4-(CF3)phenyl

2,4-bis(CF3)phenyl
2-fluoro-4-bromophenyl
2-chloro-4-fluorophenyl
2-(CF3)-4-fluorophenyl
2-methyl-4-(CF3)phenyl
2-chloro-4-(CF3)phenyl
2-(CF3)-4-chlorophenyl

2,5-difluorophenyl
2-fluoro-5-(CF3)phenyl
2-fluoro-5-chlorophenyl

2,5-dichlorophenyl
2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl




Me SCF3 6-(CF3)-3-pyridinyl
, 6-di chl oro- 3- pyri di nyl

4
2
2
2-
-bronp-5 - flu
3
3
2

or ophenyl 2,

2-chl oro-4-f 1l uor

2- (CF3)-4-fl uorophenyl
- f I uor o-wochi2m92H3- pyri di nyl
, 6-di chl or o- 3- pyri di nyl
br ono- 5- chl or 0- 4- pyri di nyl

2- et hyl
2-(CF3)-4 r
5- dlfluoroph

ihlo

oo L ETSEnE. & 5 ) e
, 4-di chl cﬁﬂophenw » 5 di ¢hl or opheRyl CEt 4-
12 SO0 2 a0
C(0)OH, RYFis |H FR¥ifs Br| Ra, ReFapd™Re are
4- chl or ophgnyl 2-fbgpgo-4-cyanagg§@mkmﬁ 0-i-
2-fluoro-4-chljorophenyl O OCF3 4-cyanopheny
OCHF2 4-br%mnphen§¥: 2qu3ro-4-4( gnyl I
2, 4- bi s( CF3) phenydcreyano SCF366m&be@mﬂm3}pyr
Me SCF3 6c_yg1ng:3 )-3- Eé(I%i di nyl %uoro ¢ %yrﬁhrfyi uor
Me SCF3 6-(CF3)-3-pyridinyl
Et SCHF, 4,6-dichloro-3-pyridinyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl
-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl
CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl
OMe 3-(OCF3)phenyl 2,4-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl
RX is C(O)OH; RY is H; R? is CI; RP, R¢ and R4 are H
R R R
H O-n-Pr 4-chlorophenyl
F O-i-Pr 4-(CF3)phenyl
Cl OCF3 4-cyanophenyl
Br OCHF» 4-bromophenyl
I OCH,CF3 6-chloro-3-pyridinyl
cyano SCF3 6-fluoro-3-pyridinyl
Me SCF3 6-(CF3)-3-pyridinyl
Et SCHF, 4,6-dichloro-3-pyridinyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl
-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl
CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl
OMe 3-(OCF3)phenyl 2,4-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl

- 4- (CF3) phenyl
2-ch|oro-4-(CF3)phenyI

ophenyl Et SCHF2
Pr phenyl
i - PCTASROIMOSEOPheny

t-Bu 3-chl or ophenyl

ophenyl CF3 3-(CF3) phenyl 3

CH2F 3-fl uorophenyl

yl CHF2 3-cyanophenyl
nyl Ove 3- (0CF3)phenyI
Fl uorophel 2, 4-di fl uor ophenyl

hen yj-ﬂu\éQA-cyanophenyl

32 Rx is
H Rdlrg¢-4RdloRgheryl0- n- Pr
Pr 4- n(e@lﬁﬁﬁ) anespdny1
2- et chfbrophenyl Br

CU%Z%PS"AG( h)PlEf’Pﬂ 3-pyri di nyl
dlny14RB¢Tyﬂﬁmﬂ4 br onophenyl

bp h %r%oro 4-bromophenyl
2-chloro-4-fluorophenyl
2-(CF3)-4-fluorophenyl
2-methyl-4-(CF3)phenyl
2-chloro-4-(CF3)phenyl
2-(CF3)-4-chlorophenyl
2,5-difluorophenyl
2-fluoro-5-(CF3)phenyl
2-fluoro-5-chlorophenyl
2,5-dichlorophenyl
2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl

R
2-fluoro-4-cyanophenyl
2-fluoro-4-chlorophenyl
2-methyl-4-chlorophenyl
2-fluoro-4-(CF3)phenyl

2,4-bis(CF3)phenyl
2-fluoro-4-bromophenyl
2-chloro-4-fluorophenyl
2-(CF3)-4-fluorophenyl
2-methyl-4-(CF3)phenyl
2-chloro-4-(CF3)phenyl
2-(CF3)-4-chlorophenyl
2,5-difluorophenyl
2-fluoro-5-(CF3)phenyl
2-fluoro-5-chlorophenyl
2,5-dichlorophenyl
2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl




Et SCHF2 4, 6-di chl or o- 3- pyri di nyl
2-fl uoro-6-chl oro-3-pyridinyl

2, 6- di chlwpaeR/egrisdi nyl

2- br ono- 5- chl or o- 4- pyri di nyl

-bronp-5 - flu
3-chloro-5-flu

3-fl uoro-4-
e §{§h

2, 4-di ch
2-fl uoro-
is OCF3; Ra, R
2-fluoro-4-cya
OCF3 4- cyahoph
2-f 1 uor o- 4¢y( CH
cyano SCF3 6-f
6- (CF3) - 3-Wyri
4, 6-di chl ono- 3

cyano
Me
Et
Pr
i-Pr
-Bu
CF3
CHyF
CHF,
OMe
OEt

RX is C(0)
RC
H
F
Cl
Br

I

cyano

Et
Pr
i-Pr
-Bu
CF3
CHyF
CHF,
OMe
OEt

or ophenyl 2,
or ophenyl 2-

2- et hyl

5-di f | uor oph

fluoro-5-(CF phen

2- (CF3) - 4-fl uorophenyl
- 4- (CF3) phenyl
2- chl or o- 4- ( CF3) phenyl
2- (CF3) -4- chlorophenyl

yl

i-Pr

CHF2 3-cyanophenyl

Pr phenyl

2-fl uorophenyl
t - Bu 3- ehrarsophssebs
CF3 3- (CF3) phenyl
CH2F 3-f | uor ophenyl

3

d

e 2= 11 uQr 5 plo ophenyl Owe 3-(0CF3) phenyl
ﬁﬁh ﬁéi O%FE#&%%en%l t 4-f|uorophen

0QF3) pheth 2 chIorELS (CF3) phenyl Rx
e angl,,] are d H Ot n- P4 m ol nyl
nopheﬁ F 0- |-Pr 4- (E%é pheny| 2-f ?ﬁg}o 4- gﬁﬁgrophenyl
enyl O2Phet hyl - 4- chiCEppsheny| By OCHImroA-dbloprespHeny |
3) pheayy | MZCEBC@OF}MWO 3- pyrizdﬁeﬂ)w4aﬂ(ﬂ(5pbén§l( CF3) phenyl
| uor 0- 3- pyr dlnyl uor o- 4- by onp henyl SCF3
di nyI®B2chl or o- 4-5TUYPEBHenyl  Et ?'{CFﬁmwmd
- pyodHhicRy | 2- ( CR3)lerd3phrittydpheny|  Pr4-bis(CF3)phenyl

SCF3 6-fluoro-3-pyridinyl 2-fluoro-4-bromophenyl

SCF3 6-(CF3)-3-pyridinyl 2-chloro-4-fluorophenyl

SCHF, 4,6-dichloro-3-pyridinyl 2-(CF3)-4-fluorophenyl

phenyl 2-fluoro-6-chloro-3-pyridinyl 2-methyl-4-(CF3)phenyl

2-fluorophenyl
3-chlorophenyl
3-(CF3)phenyl
3-fluorophenyl
3-cyanophenyl
3-(OCF3)phenyl
4-fluorophenyl

R¢
O-n-Pr
O-i-Pr
OCF3
OCHF,
OCH,CF3
SCF3
SCF3
SCHF,
phenyl
2-fluorophenyl
3-chlorophenyl
3-(CF3)phenyl
3-fluorophenyl
3-cyanophenyl
3-(OCF3)phenyl
4-fluorophenyl

2,6-dichloro-3-pyridinyl
2-bromo-5-chloro-4-pyridinyl
3-bromo-5-fluorophenyl
3-chloro-5-fluorophenyl
3-fluoro-4-chlorophenyl
2,4-dichlorophenyl
2,4-difluorophenyl

OH; RY is H; R? is OMeg; Rb, RY and R€ are H

R¢
4-chlorophenyl
4-(CF3)phenyl
4-cyanophenyl
4-bromophenyl

6-chloro-3-pyridinyl
6-fluoro-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-dichloro-3-pyridinyl
2-fluoro-6-chloro-3-pyridinyl
2,6-dichloro-3-pyridinyl
2-bromo-5-chloro-4-pyridinyl
3-bromo-5-fluorophenyl
3-chloro-5-fluorophenyl
3-fluoro-4-chlorophenyl
2,4-dichlorophenyl
2,4-difluorophenyl

2-chloro-4-(CF3)phenyl
2-(CF3)-4-chlorophenyl
2,5-difluorophenyl
2-fluoro-5-(CF3)phenyl
2-fluoro-5-chlorophenyl
2,5-dichlorophenyl
2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl

R¢
2-fluoro-4-cyanophenyl
2-fluoro-4-chlorophenyl
2-methyl-4-chlorophenyl
2-fluoro-4-(CF3)phenyl

2,4-bis(CF3)phenyl
2-fluoro-4-bromophenyl
2-chloro-4-fluorophenyl
2-(CF3)-4-fluorophenyl
2-methyl-4-(CF3)phenyl
2-chloro-4-(CF3)phenyl
2-(CF3)-4-chlorophenyl

2,5-difluorophenyl
2-fluoro-5-(CF3)phenyl
2-fluoro-5-chlorophenyl

2,5-dichlorophenyl
2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl

2, 4-di f1 uorophenyl
C(O)OH RY is H

Rb



phenyl 2-fluoro-6-chloro-3-pyridinyl 2-nethyl-4-(CF3)phenyl i-Pr
2-fluorophenyl 2,6-dichloro-3-pyridinyl 2-chloro-4-(CF3)phenyl t-Bu

3- chl or opNerzyi2/@2135ono- 5- chl or o- 4- pyri di nyl 2- ( CF3) - 4- ciRCouspéig0yd79CF3
3- (CF3) phenyl 3 -brono-5 - fluorophenyl 2,5-difluorophenyl CH2F

3-fl uorophenyl 3-chl oro-5-fl uorophenyl %§ fl uoro- 5- (CF3) phenyl CHF2
3-cyanophenyl 3-fl uoro-4-chl orophenyl fl uoro-5-chl orophenyl Owe

:;» gog::??lg%?g@%ﬁﬁs’ldﬁ?‘?lméﬁg%@% 5 dhchl orophenyl OEt 4-fl uorophenyl

2-chl or o- 5 (CF3) phenyl WO
2012/ 0921 18PCT/ uszoﬂﬂ/ 066 798 33 RxR s C( 0) OH RY is HRIRb is OVe; Ra, Re
and Re areyH Rd F{ -| 0-n 49&1?4) chl 1orophenylzfglofoly8,51% @#ngyanophenyl F
0-i-Pr 4-(CF3) phen 2-f 1 yoro-4-chl orophenyl | C 3 4- cyanophenyl
2- et hyl - 4Fchl |or op éﬁlyl B G]—Ilﬂz(cﬂa)bl?eeﬂnphenyl Zz-ﬂupwdrfélompbe@ﬂB) phenyl |
OCH2CF3 6-ghl gr o- 3@@1:;/3r| di nyl 2, AcRiosie&3) phenyl 26yan0s i hen 1
6-fl uor o- 3 pyrfi di nyl 2-fl .IOI’O 4- brom)phenyl Me SCE3 6- 312 - pyridi nyl
2-chl or o- 4%% | dor opf5éliyl Et  SCHFP™BEY'chi or p- 3-PyHTH enyl
2- (CF3) - 4- 1| ugr oplanyiF; Pr pheﬂy}hloraasfpymtmryo 6- chl orn4- &s(pyg)pldnymyl
2-met hyl _c%farfoCFS) phggl%l 6-fluoro-3-pyridinyl 2-fluoro-4-bromophenyl
Me SCF3 6-(CF3)-3-pyridinyl 2-chloro-4-fluorophenyl
Et SCHF, 4,6-dichloro-3-pyridinyl 2-(CF3)-4-fluorophenyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl 2-(CF3)-4-chlorophenyl
CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl 2,5-difluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl 2-fluoro-5-chlorophenyl
OMe 3-(OCF3)phenyl 2,4-dichlorophenyl 2,5-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl 2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl
RX is C(O)OH; RY is H; R? is OMe; RP, R¢ and R4 are H
R R R R
H O-n-Pr 4-chlorophenyl 2-fluoro-4-cyanophenyl
F O-i-Pr 4-(CF3)phenyl 2-fluoro-4-chlorophenyl
Cl OCF3 4-cyanophenyl 2-methyl-4-chlorophenyl
Br OCHF» 4-bromophenyl 2-fluoro-4-(CF3)phenyl
I OCH,CF3 6-chloro-3-pyridinyl 2,4-bis(CF3)phenyl
cyano SCF3 6-fluoro-3-pyridinyl 2-fluoro-4-bromophenyl
Me SCF3 6-(CF3)-3-pyridinyl 2-chloro-4-fluorophenyl
Et SCHF, 4,6-dichloro-3-pyridinyl 2-(CF3)-4-fluorophenyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl 2-(CF3)-4-chlorophenyl
CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl 2,5-difluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl 2-fluoro-5-chlorophenyl
OMe 3-(OCF3)phenyl 2,4-dichlorophenyl 2,5-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl 2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl




i -Pr 2-fluorophenyl

3-chl or ophenyl

3- (CF3) pheayb1za92ta50no-5 - fl uor ophenyl
3-chl oro- 5-
3-fl uoro-4-chl orophenyl

3-fl uor ophenyl
3- cyanophenyl

3- (0CF3) phenyl 2, 4-di chl orophenyl 2, 5-
2, 4-di fluyor gp ngBZ fluoro-5-(0CF3) nyl
C(0) OH; %%58 (Igﬁ il OM RE ﬁ(?qgﬁdg are
4- chl or ophhyl| 2- flﬂbro 4 cyanopheh@ F 0-i-
2-fl uoro-4g chloro eRyl OCF3,_41, gpheny
OCHF2 4-bronDpheny .2-flu3ro-4-(CF3 phenyl |
2, 4- bi s( CFB) phenyl 9¢¥ano SCF3 6%@W@@ﬁ6ﬂ3-pyr
Me SCF3 6-¢iICF3) - 3- pyF4 di nyl 2- ?T ofigi1f | uor
4, 6- dlchloro 3-pyridinyl 2- (CF3) 4- uorophe
2-f 1 uor o- 62%chllor 0% yri d nyI - VaYla- (cF
2, 6-di chl ot o- 3- pywdrdicay| 2 chbemme4pﬁﬁﬁa)phe
cyano SCF3 6-fluoro-3-pyridinyl
Me SCF3 6-(CF3)-3-pyridinyl
Et SCHF, 4,6-dichloro-3-pyridinyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl
-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl
CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl
OMe 3-(OCF3)phenyl 2,4-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl

2, 6-di chl oro- 3- pyri di nyl

2- br ono- 5- chl or o- 4- pyri di nyl

f | uor ophenyl

RX is C(O)OH; RY is H; R® is Me; RP, R4 and R€ are H

RC
H
F
Cl
Br
I

cyano

Et
Pr
i-Pr
-Bu
CF3
CHyF
CHF,
OMe
OEt

R¢
O-n-Pr
O-i-Pr
OCF3
OCHF,
OCH,CF3
SCF3
SCF3
SCHF,
phenyl
2-fluorophenyl
3-chlorophenyl
3-(CF3)phenyl
3-fluorophenyl
3-cyanophenyl
3-(OCF3)phenyl
4-fluorophenyl

R¢
4-chlorophenyl
4-(CF3)phenyl
4-cyanophenyl
4-bromophenyl

6-chloro-3-pyridinyl
6-fluoro-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-dichloro-3-pyridinyl
2-fluoro-6-chloro-3-pyridinyl
2,6-dichloro-3-pyridinyl
2-bromo-5-chloro-4-pyridinyl
3-bromo-5-fluorophenyl
3-chloro-5-fluorophenyl
3-fluoro-4-chlorophenyl
2,4-dichlorophenyl
2,4-difluorophenyl

t - Bu
CF3

2-chl or o- 4- ( CF3) phenyl
2- (CF3) - 4- chl or ophenyl

2, 5-di f | uor ophemgIr/USRIPIF/066798
2-fl uoro-5-(CF3) phenyl
-fl uor o-5-chl or ophenyl

chl or ophenyl

CHF2
Ove
CEt 4-fl uor ophenyl
2- chl or o- 5- (CF3) phenyl Rx
H Rd Rd Rd Rd H O-n-Pr
Pr 4- (CF3)Réhenyl
2-Jet hvd ¢ Q%Pﬁkﬁrophenyl Br
OCH2CF3 6-chl oro- 3-pyri di nyl
di ryffuop=4qhigenplsndl- br onophenyl

bph Qn%lthyﬂ h@@lﬂﬁe%yl

nyl C%
3)pH%W?F“$( PP yor ophenyl

nyl t28Bbis(CF3)phenyl

is

2-fluoro-4-bromophenyl
2-chloro-4-fluorophenyl
2-(CF3)-4-fluorophenyl
2-methyl-4-(CF3)phenyl
2-chloro-4-(CF3)phenyl
2-(CF3)-4-chlorophenyl
2,5-difluorophenyl
2-fluoro-5-(CF3)phenyl
2-fluoro-5-chlorophenyl
2,5-dichlorophenyl
2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl

R¢
2-fluoro-4-cyanophenyl
2-fluoro-4-chlorophenyl

2-methyl-4-chlorophenyl
2-fluoro-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-fluoro-4-bromophenyl
2-chloro-4-fluorophenyl
2-(CF3)-4-fluorophenyl
2-methyl-4-(CF3)phenyl
2-chloro-4-(CF3)phenyl
2-(CF3)-4-chlorophenyl
2,5-difluorophenyl
2-fluoro-5-(CF3)phenyl
2-fluoro-5-chlorophenyl
2,5-dichlorophenyl
2-fluoro-5-(OCF3)phenyl

2-chloro-5-(CF3)phenyl



3-chl orophenyl 2-br ono-5-chl or o- 4- pyri di nyl CF3
3-(CF3) phenyl 3 -brono-5 - fl uorophenyl
3-f | uor opwerzyi12/@21Kl or o- 5-f | uor ophenyl
3-cyanophenyl 3-fl uoro-4-chl or ophenyl
3- (0CF3) phenyl 2, 4-di chl orophenyl 2, 5- 'chlorophenyl OEt 4-fl uorophenyl
2, 4-di fl uorophenyl 2-fl uoro-5-(0CF3)ph 2- chl or o- 5- (CF3) phenyl WO

2012/ 09 5 9 ) 0)OH, RYis H Rbis CN, Ra, Re and
Re are a%; E&%@éﬁ%plﬁﬁgagw %b%ﬁaﬁﬁB%?%%ﬁe%yl 2-f1 uor o- 4- cyanophenyl F

2- (CF3) - 4- chl or ophenyl
2, 5-di fl uorophenyl CH2F
2- f 1 uor o- 5- ( CF3) phe@nsko1CioRez98

2-fl uoro-5-chl orophenyl Owe

0- I-PL ﬁ (R¥F hlpheny&_z fIJoro 4 ch rophenyl | d OCF3 &dcyanophenyl
CIRCFS 6.5l o o 4o BYY1 il fyl 2. 4 BI A Cre) Bﬁgny Ao Gyffghddrs) phent
6-f 1 uor o- 3Fpyr|i di N'Y4#-P2-f 1 por o- 4l®f@@ﬁﬁﬂenyl rog-qhicregleng- pyr i di nyl
2-chl or o- 4@ﬁluorop@@p¥I Ef SCHH&w%%%&Hmhloro SQpMﬂbﬁiﬁwm1wmﬂ
2-(CF3)-4 fluorophe phenyl | uor o- 6- chl or o- 3-
2- met hy| - 42 CA3) pit i-Pr 2- FrUsoBEREnyl 2| 6- d%%ﬁf‘? QmﬁVW|d|nyl
2-chl or o- 4{(CF3)HMH@¢F3t-3U 3echbropophiy| 2r br onm4-bis(Ch)gitend 4- pyri di nyl
2-(Cr3) - 4c g’nl‘(])I groph §81y3| 6-fluoro-3-pyridinyl 2-fluoro-4-bromophenyl
Me SCF3 6-(CF3)-3-pyridinyl 2-chloro-4-fluorophenyl
Et SCHF, 4,6-dichloro-3-pyridinyl 2-(CF3)-4-fluorophenyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl 2-(CF3)-4-chlorophenyl
CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl 2,5-difluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl 2-fluoro-5-chlorophenyl
OMe 3-(OCF3)phenyl 2,4-dichlorophenyl 2,5-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl 2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl
RX is C(O)OH; RY is H; R2 is Me; RP, R¢ and R4 are H
R R R R
H O-n-Pr 4-chlorophenyl 2-fluoro-4-cyanophenyl
F O-i-Pr 4-(CF3)phenyl 2-fluoro-4-chlorophenyl
Cl OCF3 4-cyanophenyl 2-methyl-4-chlorophenyl
Br OCHF» 4-bromophenyl 2-fluoro-4-(CF3)phenyl
I OCH,CF3 6-chloro-3-pyridinyl 2,4-bis(CF3)phenyl
cyano SCF3 6-fluoro-3-pyridinyl 2-fluoro-4-bromophenyl
Me SCF3 6-(CF3)-3-pyridinyl 2-chloro-4-fluorophenyl
Et SCHF, 4,6-dichloro-3-pyridinyl 2-(CF3)-4-fluorophenyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl 2-(CF3)-4-chlorophenyl
CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl 2,5-difluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl 2-fluoro-5-chlorophenyl
OMe 3-(OCF3)phenyl 2,4-dichlorophenyl 2,5-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl 2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl




CF3 3-(CF3) phenyl 3 -brono-5 - fluorophenyl 2,5-difl uorophenyl CH2F
3-fluorophenyl 3-chloro-5-fluorophenyl 2-fluoro-5-(CF3)phenyl CHF2

3- cyanopheEayeb12a9eiigor o- 4- chl or ophenyl 2-fl uor o- 5- chl or opoEABRO1DVEE798

3- (0CF3) phenyl 2, 4-di chl orophenyl 2,5-dichl orophenyl OEt 4-fl uorophenyl

2, 4-di f |l uor ophenyl 2-f|uoro-5-(0CF3)ph§£y 2-chl oro-5- (CF3) phenyl Rx is
C(0)OH, RYis H Rbis M; Ra, Re and are HRd Rd Rd Rd H 0-n-Pr

2.1 uor ok kSR ik TEERERATE Al pheny

OCHF2 4- bribhop

henyl_bz flu

DI 0- 4- ( phenyl |

Pr 4-(CF3) phenyl
2- net hyl -

4 chl or ophenyl
OCH2CF3™ &Pchl or o- 3- pyri di nyl

Br

2, 4- bi s( CF3) phenyl ano B5CF3 3-pyr| di ny I br omophenyl
Me SCF3 6-§CF3 O;’;/)rﬁ dinyl 2- ?:h‘h(lfhé’}r%)gﬂeg¥1 oph;b ﬁﬂ(’%“yyl%ﬂ%ﬁ

4,6-dichlo o-3-pyr dfhyl 2- (CFS&ﬁﬁﬁﬂwaﬂrophenylZﬁiwwﬂeﬁVmemﬂ

2-f 1 uor o- 6¢1chlor o- écpyrld nyl 2 qeiohythy14- ( CFB) phemtlyld-ctifopBenkl UOTr ophenyl
2, 6-di chl oro- 3- pyridinyl 2- chloro 4- (CE3) phenyl t-Bu 3- chlorophenyl
2-bronn-5-%%|oro-iXﬁV?idl1y| 2% DAYIchi or ppheWHOCCFSFYPREEs) phenyl 3
-brono-5 - 1fl uor autieyy 2| 5- dekhistosephryyl CH2F  2,4-bis(CF3)phenyl

cyano SCF3 6-fluoro-3-pyridinyl 2-fluoro-4-bromophenyl
Me SCF3 6-(CF3)-3-pyridinyl 2-chloro-4-fluorophenyl
Et SCHF, 4,6-dichloro-3-pyridinyl 2-(CF3)-4-fluorophenyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl 2-(CF3)-4-chlorophenyl
CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl 2,5-difluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl 2-fluoro-5-chlorophenyl
OMe 3-(OCF3)phenyl 2,4-dichlorophenyl 2,5-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl 2-fluoro-5-(OCF3)phenyl

RX is C(O)OH; RY is H; R4 is CF3; R3, R and R® are H

2-chloro-5-(CF3)phenyl

Rb Rb Rb Rb
H O-n-Pr 4-chlorophenyl 2-fluoro-4-cyanophenyl
F O-i-Pr 4-(CF3)phenyl 2-fluoro-4-chlorophenyl
Cl OCF3 4-cyanophenyl 2-methyl-4-chlorophenyl
Br OCHF» 4-bromophenyl 2-fluoro-4-(CF3)phenyl
I OCH,CF3 6-chloro-3-pyridinyl 2,4-bis(CF3)phenyl
cyano SCF3 6-fluoro-3-pyridinyl 2-fluoro-4-bromophenyl
Me SCF3 6-(CF3)-3-pyridinyl 2-chloro-4-fluorophenyl
Et SCHF, 4,6-dichloro-3-pyridinyl 2-(CF3)-4-fluorophenyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl 2-(CF3)-4-chlorophenyl
CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl 2,5-difluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl 2-fluoro-5-chlorophenyl
OMe 3-(OCF3)phenyl 2,4-dichlorophenyl 2,5-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl 2-fluoro-5-(OCF3)phenyl

2-chloro-5-(CF3)phenyl



3-fl uorophenyl 3-chl oro-5-fluorophenyl 2-fluoro-5-(CF3)phenyl CHF2
3-cyanophenyl 3-fl uoro-4-chl orophenyl 2-fluoro-5-chlorophenyl Owe
3- (0CF3) pwerryi2/@2us5di chl or ophenyl 2, 5-di chl orophenyl CEPCZAISRaanogheny|

2, 4-di fl uor ophenyl 2-fl uoro-5-(0CF3) phenyl 2- chl or o- 5- (CF3) phenyl WO
2012/ 092115PCT/ US2011/ 066798 35 Rx is 0)OH, RYis H Rbis |; Ra, Re and
Re are HRd Rd Rd Rd H O0-n-Pr 4-chl orophenyl 2-fl uoro-4-cyanophenyl F

- ety RGSTRD

@Q%ﬁ%ﬁlse%iﬁ—bfilh?g%Q-Eéén%%e%regphenyI Cl OCF3 4-cyanophenyl

bromophenyl 2-fl uoro-4-(CF3)phenyl |
OCH2CF3 6-Rthl gro- 3-Byri di hyl 2, 4- bR$( CF3) phehyl cyano RYCF3 o
2 chl or o 4711 or opheRy El SCHES BBRaH aht or b- 3- pyrl fgierer P!
2- (CF3) - 4-Fl ugr oph@yt  Pr | phenyd-(CE3)plepdr o- 6- chl @rféﬂ@ﬂ[ﬁ%ﬁﬂh@‘ﬁjﬂ
2- met hyl - 4¢1( CR3) ph@@ly% i-Pr 2-fiygeprhanyl 2, 6- dinchhosr QicdopRdtki di n_yI _
2-chl or o- 4- (CH3) phen t-Bu 3-chl orophenyl 2t bronp-5-chl oro-4-pyridinyl
2- (CF3) - 4-'¥nl drop P CFB 3- (CPYMRER ~ 3 - br oroT 8O-+ 38¥Bheny!
2, 5-di f | uot ophenybCrGHRE 31 f | uecioghemydidindt chl pr o- 52 4-biwoFHpthany|
2-fluoro- (:SyerfoCFS) phggl}gl 6-fluoro-3-pyridinyl 2-fluoro-4-bromophenyl
Me SCF3 6-(CF3)-3-pyridinyl 2-chloro-4-fluorophenyl
Et SCHF, 4,6-dichloro-3-pyridinyl 2-(CF3)-4-fluorophenyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl 2-(CF3)-4-chlorophenyl
CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl 2,5-difluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl 2-fluoro-5-chlorophenyl
OMe 3-(OCF3)phenyl 2,4-dichlorophenyl 2,5-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl 2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl
RX is C(O)OH; RY is H; Rbis OCF3; R3, R¢ and R® are H
Rd Rd Rd Rd
H O-n-Pr 4-chlorophenyl 2-fluoro-4-cyanophenyl
F O-i-Pr 4-(CF3)phenyl 2-fluoro-4-chlorophenyl
Cl OCF3 4-cyanophenyl 2-methyl-4-chlorophenyl
Br OCHF» 4-bromophenyl 2-fluoro-4-(CF3)phenyl
I OCH,CF3 6-chloro-3-pyridinyl 2,4-bis(CF3)phenyl
cyano SCF3 6-fluoro-3-pyridinyl 2-fluoro-4-bromophenyl
Me SCF3 6-(CF3)-3-pyridinyl 2-chloro-4-fluorophenyl
Et SCHF, 4,6-dichloro-3-pyridinyl 2-(CF3)-4-fluorophenyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl 2-(CF3)-4-chlorophenyl
CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl 2,5-difluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl 2-fluoro-5-chlorophenyl
OMe 3-(OCF3)phenyl 2,4-dichlorophenyl 2,5-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl 2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl




CHF2 3-cyanophenyl 3-fluoro-4-chlorophenyl 2-fluoro-5-chlorophenyl Ow
3- (0CF3) phenyl 2, 4-di chl orophenyl 2,5-di chl orophenyl OEt 4-fl uorophenyl
2, 4-di f | vsoapteendgi1s2-f | uor o- 5- (0CF3) phenyl 2- chl or o- PCTAR3)1plocsTys Rx i s
C(0)0OH, RYis H Ra and Rb are F;, Re and Re are HRd Rd Rd Rd H 0-n-Pr
4- chl or ophenyl 2-fl uoro-4-cyanophenyl 0-i-Pr 4-(CF3)phenyl
2-fluoro-4-chlorophenyl d OCF3 4-cyan henyl 2- et hyl - 4- chl or ophenyl Br
OCHF2 4- henyl 1 OCH2CF3 6-chl or o- 3- pyri di nyl
2, 4- bi s( i%ﬁ r‘%SJISI%aIIano &@Ef&ég é:%fo pyr i dinyl 2-fl Jor o-4- br onophenyl
Me SCF3 6-RICF3)- 3- psgu di nyl 2-chl oRH- 4- f | uor pphenyl EtRISCHF2

4, 6- di chl ofj0- 3- pyrd dipnyl 2- (CF rophenyl he

2-fl uoro- 6- chI oro (%Q I)grl nyl %lc-lr%g}{o%ﬂe 7 4- (CF hjgﬂriluofbhfé-}%lr()phen 1I uor ophenyl
2, 6-di chl of o- 3- pyr@ﬂ‘glhyl p- chl odr(@F@DI(GGiB) phenyl 2tﬂuBTESP Ihierpndpheny|

2- br ono- 5-ghl gr o- 4@@1:;/3r| di 1y| 2- 4&;&&},heﬂylchl or ophgq%lt CEduadoph&h3) phenyl 3
-brono-5 - _fluorophenyl 2|5- dlfluoro eny Fuorophenyl

3-chl or o- 52 | yor o 5‘rri§9ll 2} f1 uor'd® r"ﬁn"é’%“—* phenyl C";?FT&’? o3&y AREBHeny |

3-fl uoro-4ichljor amieayl 21f | uekierb3phtidydphenyl ChBbis(CF3)phenyl

cyano SCF3 6-fluoro-3-pyridinyl 2-fluoro-4-bromophenyl
Me SCF3 6-(CF3)-3-pyridinyl 2-chloro-4-fluorophenyl
Et SCHF, 4,6-dichloro-3-pyridinyl 2-(CF3)-4-fluorophenyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl 2-(CF3)-4-chlorophenyl
CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl 2,5-difluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl 2-fluoro-5-chlorophenyl
OMe 3-(OCF3)phenyl 2,4-dichlorophenyl 2,5-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl 2-fluoro-5-(OCF3)phenyl

2-chloro-5-(CF3)phenyl

RX is C(O)OH; RY is H; Rb is F; R2, RC and R€ are H

Rd Rd Rd Rd
H O-n-Pr 4-chlorophenyl 2-fluoro-4-cyanophenyl
F O-i-Pr 4-(CF3)phenyl 2-fluoro-4-chlorophenyl
Cl OCF3 4-cyanophenyl 2-methyl-4-chlorophenyl
Br OCHF» 4-bromophenyl 2-fluoro-4-(CF3)phenyl
I OCH,CF3 6-chloro-3-pyridinyl 2,4-bis(CF3)phenyl
cyano SCF3 6-fluoro-3-pyridinyl 2-fluoro-4-bromophenyl
Me SCF3 6-(CF3)-3-pyridinyl 2-chloro-4-fluorophenyl
Et SCHF, 4,6-dichloro-3-pyridinyl 2-(CF3)-4-fluorophenyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl 2-(CF3)-4-chlorophenyl
CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl 2,5-difluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl 2-fluoro-5-chlorophenyl
OMe 3-(OCF3)phenyl 2,4-dichlorophenyl 2,5-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl 2-fluoro-5-(OCF3)phenyl

2-chloro-5-(CF3)phenyl



3- (O0CF3) phenyl 2, 4-di chl orophenyl 2, 5-dichl orophenyl OEt 4-fl uorophenyl

2, 4-di fl uorophenyl 2-fl uoro-5-(0CF3) phenyl 2-chl or o- 5- (CF3) phenyl WO
2012/ 0921WBREIR/09806811/ 066798 36 Rx is C(0)0OH, RY is H RaTiEs2H;1/064598 s C ;
Re and Re are HRd Rd Rd Rd H 0-n-Pr 4-chl orophenyl 2-fl uoro-4-cyanophenyl
F 0-i-Pr 4-(CF3)phenyl 2-fluoro-4-chl o%phenyl Cl OCF3 4-cyanophenyl

2- met hyl - 4- chl or ophenyl Br OCHF2 4- br ottbphenyl 2-fl uoro-4-(CF3)phenyl |
o1 uor o 5 ppp B Pt B T K b lony W SORa 6- (F3) - 3-pyr i i nyl
2-chl or o- &% | yor oph&fhyl Et SCHF2 4R$-di chl or p- 3- pyri diRdyl
g Erecfﬁill 44ﬁ|( &Og%ﬁwf :Dr DPhen%ﬁ: c&%?%% e[@l 6-2[:h| ?ﬂh ofoglg) yT | di nyl
2-chl or o- 4F( CA3) pheémy! t-Bu 3- chiCEseshenyl 2} br onBom=Acthiospernd- pyr i di nyl
2- (CF3) - 4-ghl ar ophgny] CF3 3-( @@)&p&wl 3 - pr omyredyt4-fid@r@phenyl
2, 5- dlfluorophenyl P2F 3; quorophen 3-chl pro- 5- fruorophenyl
2-f 1 uor o- 52( CH3) pf&ile cHF2 3- & é‘??&flﬁ%’é‘ 3- f | uor G- oPspHeny |
2-fl uoro-5ichljor auieeyi Owve 36-(;106353)ppdftﬁiﬁy| 2| 4- di hbiqrephteny |
2, 5-dichl %Er%phenyl SCF3 6-fluoro-3-pyridinyl 2-fluoro-4-bromophenyl
Me SCF3 6-(CF3)-3-pyridinyl 2-chloro-4-fluorophenyl
Et SCHF, 4,6-dichloro-3-pyridinyl 2-(CF3)-4-fluorophenyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl 2-(CF3)-4-chlorophenyl
CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl 2,5-difluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl 2-fluoro-5-chlorophenyl
OMe 3-(OCF3)phenyl 2,4-dichlorophenyl 2,5-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl 2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl
RX is C(O)OH; RY is H; Rb is Me; R4, RC and R€ are H
R R R rd
H O-n-Pr 4-chlorophenyl 2-fluoro-4-cyanophenyl
F O-i-Pr 4-(CF3)phenyl 2-fluoro-4-chlorophenyl
Cl OCF3 4-cyanophenyl 2-methyl-4-chlorophenyl
Br OCHF» 4-bromophenyl 2-fluoro-4-(CF3)phenyl
I OCH,CF3 6-chloro-3-pyridinyl 2,4-bis(CF3)phenyl
cyano SCF3 6-fluoro-3-pyridinyl 2-fluoro-4-bromophenyl
Me SCF3 6-(CF3)-3-pyridinyl 2-chloro-4-fluorophenyl
Et SCHF, 4,6-dichloro-3-pyridinyl 2-(CF3)-4-fluorophenyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl 2-(CF3)-4-chlorophenyl
CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl 2,5-difluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl 2-fluoro-5-chlorophenyl
OMe 3-(OCF3)phenyl 2,4-dichlorophenyl 2,5-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl 2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl




OEt 4-fl uorophenyl
2- chl or o- 5- ( CF3) phenyl

2, 4-di fl uor ophenyl 2-fluo

H Rd Rd RslORd12490t18- Pr 4- chl or ophenyl 2-fl uo
4- (CF3) phenyl

2-

6-
2-
2-

2-
2-
2-

2
2-
2-
2
2-

met hyl - 4- chl

quoroR§ E%ﬁ

chloro
( CF3) - 4-39
met hyl - 44( CH
chl oro- 4- ( CH
(CF3) -4-Ehl o
, 5-di fl uogioph
fluoro- 5 (CF
f1 uor o- 52chl
, 5-di chl ot oph
fl uoro- 5-4()0(
cya
Me
Et
Pr
i-Pr
t-Bu
CF3
CH,F
CHF,
OMe

OLEt

RX is C(0)
Rd
H
F
Cl
Br
I

cyano

Et
Pr
i-Pr
-Bu
CF3
CHyF
CHF,
OMe
OEt

2-f 1 uor o-4-chl or ophenyl

r o- 5- (0OCF3) phenyl

Rx is C(O)OH RYis H Re is Ow, Ra, Rb and Re are

r o- 4- cyanopir€mgS2H0106479%r

C OCF3 4-cyanophenyl

orophenyl Br OCHF2 4-brogpphenyl 2-fluoro-4-(CF3)phenyl |
OCH2CF3 6- chl or o- 3- pyridinyl 2, 4-bi s( ) phe

lgloﬁhenfﬁbf HYS Sfsfgompreny!

roph&ﬂ&

3 -
3 ol }

roph@nyt CF
enyl o F 3;

3)pheéﬁ
oroptéfiyl @
enybCHIEF; 4- 1
F3)pg5%yl
SCF3
SCHF,
phenyl
2-fluorophenyl
3-chlorophenyl
3-(CF3)phenyl
3-fluorophenyl
3-cyanophenyl
3-(OCF3)phenyl
4-fluorophenyl

r | phenyl 2R41 uor o- 6-

Pr 2- 1 HRrgR ﬁnyl 2
Bu 3- chl or ophenyl 2t
3 3- (CFSyphsayl 3 -
f I uorpghepithy3- chl
CHF2 3-cyanophenyl 3-
Ve 3- (‘TeEsphRenyl 2
| uob-ophenyyridnys- di

6-fluoro-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-dichloro-3-pyridinyl
2-fluoro-6-chloro-3-pyridinyl
2,6-dichloro-3-pyridinyl
2-bromo-5-chloro-4-pyridinyl
3-bromo-5-fluorophenyl
3-chloro-5-fluorophenyl
3-fluoro-4-chlorophenyl
2,4-dichlorophenyl
2,4-difluorophenyl

OH; RY is H; R# and Rb are F; R¢ and R® are H

Rd
O-n-Pr
O-i-Pr
OCF3
OCHF,
OCH,CF3
SCF3
SCF3
SCHF,
phenyl
2-fluorophenyl
3-chlorophenyl
3-(CF3)phenyl
3-fluorophenyl
3-cyanophenyl
3-(OCF3)phenyl
4-fluorophenyl

Rd
4-chlorophenyl
4-(CF3)phenyl
4-cyanophenyl
4-bromophenyl

6-chloro-3-pyridinyl
6-fluoro-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-dichloro-3-pyridinyl
2-fluoro-6-chloro-3-pyridinyl
2,6-dichloro-3-pyridinyl
2-bromo-5-chloro-4-pyridinyl
3-bromo-5-fluorophenyl
3-chloro-5-fluorophenyl
3-fluoro-4-chlorophenyl
2,4-dichlorophenyl
2,4-difluorophenyl

nyl cyano SCF3

Me SCF3 6- (CF3)-3-pyridinyl
0- 3- pyri di nyl

chl or o- 3- ®fr i di nyl

6- di G0, 0L Gz 3wy di Nyl
br ono- 5-c¢ foro 4- pyri di nyl

br orfolugro-A-ghjogpgheaheny |
DI 0-25nekH Iyumm&iﬁa%
enyl

fl uoro-4-chl oro

4- i '¢hroot @6@81??9?(1

fl UOI‘Z)éphﬂﬂyj)phenyl
2-fluoro-4-bromophenyl
2-chloro-4-fluorophenyl
2-(CF3)-4-fluorophenyl
2-methyl-4-(CF3)phenyl
2-chloro-4-(CF3)phenyl
2-(CF3)-4-chlorophenyl

2,5-difluorophenyl
2-fluoro-5-(CF3)phenyl
2-fluoro-5-chlorophenyl

2,5-dichlorophenyl
2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl

Rd
2-fluoro-4-cyanophenyl
2-fluoro-4-chlorophenyl
2-methyl-4-chlorophenyl
2-fluoro-4-(CF3)phenyl

2,4-bis(CF3)phenyl
2-fluoro-4-bromophenyl
2-chloro-4-fluorophenyl
2-(CF3)-4-fluorophenyl
2-methyl-4-(CF3)phenyl
2-chloro-4-(CF3)phenyl
2-(CF3)-4-chlorophenyl
2,5-difluorophenyl
2-fluoro-5-(CF3)phenyl
2-fluoro-5-chlorophenyl
2,5-dichlorophenyl
2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl




2- chl or 0- 5- (CF3) phenyl
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isH Reis M; Ra, Rb and Re are HRd Rd Rd Rd H O-n-Pr 4-chl or ophenyl

2- f | uor o-wWeocyeM9pheny|
OCF3 4- cyanophenyl

2-fluoro-4-(CF3)phenyl | OCH2CF3 6-chl é)o 3-pyridinyl 2,4-bis(CF3)phenyl
cyano SCF3 6-fl uoro- 3- pyr i di nyl 2- f I uo 4- br onophenyl Me SCF3
?1 Escgs)ch‘% ?é{dﬁh{}%@{mﬁ I& gr g&fé%) zf“ ug"*?%%eﬁgu Sgr_IFrz)henyl
2-f | uor o- ®&%khl|or o- yr| di nyl 2- meRbyl - 4- (CFB) phenyl iRYPr 2-f1 uorophenyl
2. br oo '55’%& o B ai byt 2 Aoy D e PR RIS T
-bromo-5 - Ffl yor opBeRyl 2| 5- di f4&Espsheny| CH2F 23 luprorforhispsisiyl
3-chl oro- 5¢if | Uor opbery! 21 f 1 uorpeyamofifehyd) phen @lﬂF% }34@91@@@@1 benyl
3-fluoro-4-chl oropher 21 fluor o-5-chl orophe {WCF?,) phenyl
2, 4- di chl dophenyl021Fs- d| Shl or SPHEHYIOEL 4-F | uozr%uﬁﬁ’ 3R 4i £ 1 uor ophenyl
2-fluoro-51( OCFB)QQOyg 2- 6hhl@b-0-pridilgF3) pheny| 2,4-bis(CF3)phenyl
cyano SCF3 6-fluoro-3-pyridinyl 2-fluoro-4-bromophenyl
Me SCF3 6-(CF3)-3-pyridinyl 2-chloro-4-fluorophenyl
Et SCHF, 4,6-dichloro-3-pyridinyl 2-(CF3)-4-fluorophenyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl 2-(CF3)-4-chlorophenyl
CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl 2,5-difluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl 2-fluoro-5-chlorophenyl
OMe 3-(OCF3)phenyl 2,4-dichlorophenyl 2,5-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl 2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl
RX is C(O)OH; RY is H; R€ is OMe; R?, RP and R€ are H
Rd Rd Rd Rd
H O-n-Pr 4-chlorophenyl 2-fluoro-4-cyanophenyl
F O-i-Pr 4-(CF3)phenyl 2-fluoro-4-chlorophenyl
Cl OCF3 4-cyanophenyl 2-methyl-4-chlorophenyl
Br OCHF» 4-bromophenyl 2-fluoro-4-(CF3)phenyl
I OCH,CF3 6-chloro-3-pyridinyl 2,4-bis(CF3)phenyl
cyano SCF3 6-fluoro-3-pyridinyl 2-fluoro-4-bromophenyl
Me SCF3 6-(CF3)-3-pyridinyl 2-chloro-4-fluorophenyl
Et SCHF, 4,6-dichloro-3-pyridinyl 2-(CF3)-4-fluorophenyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl 2-(CF3)-4-chlorophenyl
CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl 2,5-difluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl 2-fluoro-5-chlorophenyl
OMe 3-(OCF3)phenyl 2,4-dichlorophenyl 2,5-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl 2-fluoro-5-(OCF3)phenyl

2- et hyl

F 0-i-Pr 4-(CF3)phenyl
- 4- chl or ophenyl

2-f 1 uor o- 2cahisoropbeny| Cl

Br OCHF2 4-br onophenyl

2-chloro-5-(CF3)phenyl



Rx is C(O)OH, RYis H Reis F, Ra, Rb and Re are HRd Rd Rd Rd H 0-n-Pr

4- chl or ophenyl

2- f | uor o-wochi2mepkenyl
OCHF2 4- br onophenyl

2, 4- bi s( CF3) ph

2-fl uoro-4-
Cl OCF3 4-cyanophenyl
2-fl uoro-4-(CF3) phenyl |
cyano SCF3 6-f|uoro-?-

Me SCF3 6-(CF3)-3-pyridi nyl I

enyl

cyanophenyl

2-ch|oro-4§

pyri di nyl
uor ophenyl

F O-i-Pr 4-(CF3)phenyl
2- met hyl - 2CThISer10/0bEHY |

Br

OCH2CF3” 6- chl or o- 3- pyri di nyl

Et SCHF2

4, 6-di chlora-3-nyri.dinyl. 2- CGR3) - 4-f| ugr ophenyl Pr phenyl
2-f|uorgl!-{Gl-sg?ﬂ%%ﬁ’oI{}J§h;gcilsdﬁ?i3(ﬁ’@aﬁ%{{haﬁﬁ4-(CF3)phenyl i -Pr 2-fl uorophenyl

2, 6-di chl dtb- 3
2- brono- 5-ghl o
-bronmo-5 - flu
3-chl oro-5Ff | u
3-fl uoro-4echl
2, 4-di chl or oph
2-f | uor o- 527 0C
2012/ 092115PCT|
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Et
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OLEt

RX is C(0)
Rd
H

F

Cl

Br

I

cyano

Et
Pr
i-Pr
-Bu
CF3
CHyF
CHF,
OMe
OEt

- pyrikit nyl
ro-45pyridi

or ophenyl 2

o) sreiry
/ USROLLFO66
H, R&H%s C
SCF3
SCHF,
phenyl
2-fluorophenyl
3-chlorophenyl
3-(CF3)phenyl
3-fluorophenyl
3-cyanophenyl
3-(OCF3)phenyl
4-fluorophenyl

Rd
O-n-Pr
O-i-Pr
OCF3
OCHF,
OCH,CF3
SCF3
SCF3
SCHF,
phenyl
2-fluorophenyl
3-chlorophenyl
3-(CF3)phenyl
3-fluorophenyl
3-cyanophenyl
3-(OCF3)phenyl
4-fluorophenyl

or opPERyl 2
or opbery! 2

p- chl or o- B4 ( CF3) phe

! ,2-4(c%§)pﬁeﬁylch' or
5-di fl uor ophenyl
f | uoro€s3)plerd) phen

f 1 uorpeydropith@r ophe
chl or ophenyl CEt 4-
2- cHIBPEPEYIcF3) p
F98 6-chloro-3-pyridinyl
Rag (R, and; e are
6-(CF3)-3-pyridinyl
4,6-dichloro-3-pyridinyl
2-fluoro-6-chloro-3-pyridinyl
2,6-dichloro-3-pyridinyl
2-bromo-5-chloro-4-pyridinyl
3-bromo-5-fluorophenyl
3-chloro-5-fluorophenyl
3-fluoro-4-chlorophenyl
2,4-dichlorophenyl
2,4-difluorophenyl

OH; RY is H; R is F; R4, RP and R€ are H

Rd
4-chlorophenyl
4-(CF3)phenyl
4-cyanophenyl
4-bromophenyl

6-chloro-3-pyridinyl
6-fluoro-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-dichloro-3-pyridinyl
2-fluoro-6-chloro-3-pyridinyl
2,6-dichloro-3-pyridinyl
2-bromo-5-chloro-4-pyridinyl
3-bromo-5-fluorophenyl
3-chloro-5-fluorophenyl
3-fluoro-4-chlorophenyl
2,4-dichlorophenyl
2,4-difluorophenyl

G

nyl t-Bu RIchl or ophenyl

opheyl, 3
H2 F 3-ffuorop e
vyl CHirgrog-cipeonbpreny|

Nyl 2Ny Bs-(HRSpRIpI
fluorop%enl
he ny%-ﬂ%-& F3)phenyl
2,4-bis(CF3)phenyl
H I3(-:hu|§r(fi)-4%criomophenyl
2-chloro-4-fluorophenyl
2-(CF3)-4-fluorophenyl
2-methyl-4-(CF3)phenyl
2-chloro-4-(CF3)phenyl
2-(CF3)-4-chlorophenyl
2,5-difluorophenyl
2-fluoro-5-(CF3)phenyl
2-fluoro-5-chlorophenyl
2,5-dichlorophenyl
2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl

Rd
2-fluoro-4-cyanophenyl
2-fluoro-4-chlorophenyl
2-methyl-4-chlorophenyl
2-fluoro-4-(CF3)phenyl

2,4-bis(CF3)phenyl
2-fluoro-4-bromophenyl
2-chloro-4-fluorophenyl
2-(CF3)-4-fluorophenyl
2-methyl-4-(CF3)phenyl
2-chloro-4-(CF3)phenyl
2-(CF3)-4-chlorophenyl
2,5-difluorophenyl
2-fluoro-5-(CF3)phenyl
2-fluoro-5-chlorophenyl
2,5-dichlorophenyl
2-fluoro-5-(OCF3)phenyl

2-chloro-5-(CF3)phenyl

henyl
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R nyl

2, 4-di f| uor ophenyl
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Rd H O0-n-Pr 4-chl orophenyl 2-fluoro-4-cyanophenyl F 0-i-Pr 4-(CF3)phenyl

2-fluoro-4-chl orophenyl O OCF3 4-cyanophenyl 2-nethyl-4-chl orophenyl Br

OCHF2 4- bworopteamb 2-f | uor o- 4- (CF3) phenyl | OCH2CF3 6- ehirarsee13/0pees di nyl
2, 4- bi s(CF3) phenyl cyano SCF3 6-fl uoro-3-pyridinyl 2-fluoro-4-bronophenyl
Me SCF3 6-(CF3)-3-pyridinyl 2-chloro-4;fl1uorophenyl Et SCHF2

4, 6-di chl oro-3-pyridinyl 2-(CF3)-4-fl ud ophenyl Pr phenyl

2-f1 - 6- =3 QYL hyl - 4- (CF3) ph | i-Pr 2-fl h I
2. 6- it crior SCAOR P e 1 TR REITTE EES) pheny T Bu 3-chi or opheny!

3)pheny| t-Bu 3-chl orophenyl
2- br ono- 5-&hl gr o- 4-&/“ di nyl 2- (CFB§-4 chl or pphenyl C®8 3- (CF3)phenyI 3

-brono-5 -4fl doro | 2]5-difj nyl CH2F e

3-chl oro- 51-{fl uorogﬁg%l 21 f 1 uor4oa{%¥ ?%Fg nyl Zgﬂ%logp{:%g)no eny
3-fluoro-4fchl|or opPeRyl 2{fl uor”o(-Cgs)Elr?Pidr ophenyl 2ciyerog=qh W@)‘lﬂhenyl
2, 4- di chl oriophenyl 0@1;35- di ¢chl or ophyedaylenPEt 4-T | ugrngmgpén%hor néydi f 1 uor ophenyl
2-fl uoro- 5-(0CF3)pher11:y 2 chl or o- 5- (CF3)phenyI IS 0)OH, RY is H Ra
and Re are’F; |Re &fd'Rd

are H RPESPRPIR0 H p-n- HUOW'%WQPWBHe nyl
2-f 1 uor o- 41 cygnophenyi;

6- chloro-3-pyridinyl

cyano SCF3 6-fluoro-3-pyridinyl
Me SCF3 6-(CF3)-3-pyridinyl
Et SCHF, 4,6-dichloro-3-pyridinyl
Pr phenyl 2-fluoro-6-chloro-3-pyridinyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl

-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl

CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl
OMe 3-(OCF3)phenyl 2,4-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl

RX is C(O)OH; RY is H; R2 and R¢ are F; R€ and Rdare H

Rb Rb Rb

H O-n-Pr 4-chlorophenyl

F O-i-Pr 4-(CF3)phenyl

Cl OCF3 4-cyanophenyl

Br OCHF» 4-bromophenyl

I OCH,CF3 6-chloro-3-pyridinyl
cyano SCF3 6-fluoro-3-pyridinyl
Me SCF3 6-(CF3)-3-pyridinyl

Et SCHF, 4,6-dichloro-3-pyridinyl

Pr phenyl 2-fluoro-6-chloro-3-pyridinyl
i-Pr 2-fluorophenyl 2,6-dichloro-3-pyridinyl

-Bu 3-chlorophenyl 2-bromo-5-chloro-4-pyridinyl

CF3 3-(CF3)phenyl 3-bromo-5-fluorophenyl
CHyF 3-fluorophenyl 3-chloro-5-fluorophenyl
CHF, 3-cyanophenyl 3-fluoro-4-chlorophenyl
OMe 3-(OCF3)phenyl 2,4-dichlorophenyl
OLEt 4-fluorophenyl 2,4-difluorophenyl

2,4-bis(CF3)phenyl
2-fluoro-4-bromophenyl
2-chloro-4-fluorophenyl
2-(CF3)-4-fluorophenyl
2-methyl-4-(CF3)phenyl
2-chloro-4-(CF3)phenyl
2-(CF3)-4-chlorophenyl
2,5-difluorophenyl
2-fluoro-5-(CF3)phenyl
2-fluoro-5-chlorophenyl
2,5-dichlorophenyl
2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl

Rb
2-fluoro-4-cyanophenyl
2-fluoro-4-chlorophenyl
2-methyl-4-chlorophenyl
2-fluoro-4-(CF3)phenyl

2,4-bis(CF3)phenyl
2-fluoro-4-bromophenyl
2-chloro-4-fluorophenyl
2-(CF3)-4-fluorophenyl
2-methyl-4-(CF3)phenyl
2-chloro-4-(CF3)phenyl
2-(CF3)-4-chlorophenyl
2,5-difluorophenyl
2-fluoro-5-(CF3)phenyl
2-fluoro-5-chlorophenyl
2,5-dichlorophenyl
2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl



F 0-i-Pr 4-(CF3)phenyl 2-fluoro-4-chlorophenyl G OCF3 4-cyanophenyl

2- met hyl - 4- chl or ophenyl Br OCHF2 4- br onophenyl 2-fl uoro-4-(CF3)phenyl |
OCH2CF3 ewohbty2Bspyri di nyl 2, 4-bi s(CF3) phenyl cyano SEE3/US2011/066798
6-fl uoro- 3- pyri di nyl 2-fluoro-4-bronmophenyl Me SCF3 6-(CF3) - 3-pyridinyl
2-chl oro- 4-fl uorophenyl Et SCHF2 4, 6-djchl oro-3-pyri di nyl

2- (CF3) -4-fluorophenyl Pr phenyl 2-fl uofo-6-chloro-3-pyridinyl

2- met hyl - 4- (CF3) phenyl i-Pr 2-f|uor? Qy_22,6-dichIoro-S-pyridinyI

2- chl or o- 4- (CF3) phenyl t-Bu 3-chl or 2- br ono- 5- chl or 0- 4- pyri di nyl
2- ( CF3) - Haldhl-3rivplketsal toCFdISI-( CR3ypibatyR* i3 C(@)OMs- 5 - | uor ophenyl

2, 5-di fl uorophenyl CH2F 3-fl uorophenyl 3-chl oro-5-fl uorophenyl

2-f | uor o- 5- (CF3) phenyl CHF2 3-cyanoﬂéﬂ%&ﬁlébfluoro-4-ch|oropheny|

2- 1 | uor o116 NBo8 ReheAY lo Tl B1(QCERmAgmvs (Rofodi.chl or ophenyl

2, 5-di chl orophenyl OEt 4-fluorophenyl 2,4-difluorophenyl

2-f 1 wor o-5-(0CF3) phenyl 2- chl or oT2BLEB) phenyl WO

2012/ 09 PCT/.US2011 79839 TA v 1-2 is identical to Table
-1, exgtéﬁeﬁ%géﬁg&n$iggfﬂ§%kéi@$ﬂ§hE?%§ S?%@Bé -3 is identical to Table

-1, except that Rx is C(O)OEt. 5 124 is identical to Table |- Table
1-5 is identical to Table I- 10 Tab Q&i_ Ilss identical to Table |I-Table 1-7

i s i dentTaud¢ -6as Mantical fo Tate b1 1exg@eptghatdenis CEAIOEECHAbl e |- 15 Table 1-9
identical to Table I-1, TABLE 1.6

10 Table I-6 is identical to Table I-1, except that RX is C(O)O(2,4,6-trichlorophenyl).

TABLE I-7
Table I-7 is identical to Table I-1, except that RX is C(O)O(4-nitrophenyl).

TABLE I-8
Table I-8 is identical to Table I-1, except that RX is C(O)OH and RY is C(O)OH.

15 TABLE 1-9
Table I-9 identical to Table I-1, except that RX is C(O)OH and RY is C(O)OMe.

TABLE I-10
Table 1-10 is constructed the same as Table I-1, except that RX is C(O)OH and RY is
C(O)OEt.
20 TABLE I-11

Table I-11 identical to Table I-1, except that RX is C(O)OH and RY is C(O)OC(CHj3);.

TABLE I-12
Table I-12 identical to Table I-1, except that RX is C(O)OH and RY is C(O)OPh.

TABLE I-13
25  Table I-13 identical to Table I-1, except that RX is C(O)OH and RY is C(O)O(2.,4,6-
trichlorophenyl).
TABLE I-14

Table I-14 identical to Table I-1, except that RX is C(O)OH and RY is C(O)O(4-nitrophenyl).

TABLE I-15
30  Table I-15 is identical to Table I-1, except that R* is C(O)OPh and RY is C(O)OMe.

TABLE I-16
Table I-16 is identical to Table I-1, except that RX is C(O)OPh and RY is C(O)OEt.



TABLE I-10 Table 1-10 is constructed the sane as Table I-1, except that Rx
is C(O)OH and RY is C(0)OEt. 20TABLE I-11 Table I-11 identical to Table
-1, excewO20te02R% is C(0)OH and RY is C(0)0C(CH3) 3. TARBIRS20112667%%bI| e
1-12 identical to Table I-1, except that Rx is C(0)OH and RY is C(0)OPh.
TABLE 1-13 25Table 1-13 identical to (?bl e |-1, except that Rx is C(0)OH
and RY is ((0)0(2,4,6- trichlorophenyl TABLE 1-14 Table 1-14 identical
to Table 1-1, except that Rx is RY is C(0)0(4-nitrophenyl).
TABLE 1-15 30Table 1-15 is identi 0g«:art‘x?—li‘{io&ﬂazbI e I-1, except that Rx is

C( 0) OPh Batde RY7 iisid@ftBRDIET abRABLEExEet8hat Rbs €(Q)ARh zm_d R¥eii(0e@C(€d3)Fabl e
-1, except that Rx is C(0)OPh and RY is 0(80)0Et

2012/ 092115PCT/ US2011/ 066798 40 TABIABLEIAZ Table 1- 17 is identical to
Tabl e | -iap1€KEL RS idbhiatal !@qdbteﬁ(@x%’ﬁt t@tqu%YC(@)(ﬁ(@a&q{% &)OPABLE 1-18
Table 1-18 is identical to Table -1, except that Rx is C(O))OPh and RY is
C(0)GPh. 5TABLE 1-19 Table 1-19 isTABERtUiI®al to Table 1-1, except that Rx

is C(0) ) 0 trichl orgphe TAB Tabl e
1520 1 5 TARETIOaR ignRbe b L, it i Pk SObep By Bmm Ak (g @4
C(0) O 41@whloraybkeylyl ). TABLE 1-21 Table 1-21 is identical to Table I-1,
except that Rx is C(0)ClL and RY is C(0)Cl. TABLE 1-22 Table 1-22 is
identical to Table I-1, except thatTABLEd-20(0)0Me and RY is C(0)OMe.
15TABLE ;143 1202k ?de%ﬁga? fosThident | Cé}lcefatoth-ﬁﬁtliﬁ id Clo)GHE SRl kNas d%l‘)_?_bgél
C(O)OEt and RY s C(0)OEt. TABLE 1-24 " Table 1-24 'i's identical to |l e

1, Wex cCHPPPRIRD- Rx is C(0)0C(CH3)3 and RY is C(0)0C(CH3)3. 20TABLE 1-25
Table125|5|dent|cal to Table |- t that Rx is
C(0)0(2,4,6-trichl orophenyl) and R\iﬁ%—@ﬁéég)%( 2,4,6-trichl orophenyl). TABLE
1- 26 Tablabl & islid2@idaktol Thbihd I-tadxct tHalR*as C(Q)Clexd &tis CHAJCIRX i s
C(0)0(4-nitrophenyl) and RY is 25C(0)0(4-nitrophenyl). TABLE 1-27 Table
1-27 is identical to Table 1-1, excBRBLEH&2 Rx is
C(0) (3 R il Nyl IR ; ; Tabl e 1-28
s dent”?%ﬂg%/ i 2§1§3i§%1?t§eyapﬁ6 fé@éé;fgiepet%@%t%tg 1%@@%6-56@1{ 151C&§)01\§9
C(0)(s3- net hyl - 2- pyri di nyl am no) andrA £9-23(0) OMe. TABLE 1-29 Table 1-29

o Rl S8Rl P TR g o an s CrOIOE:

2012/ 092115PCT/ US2011/ 066798 41 TAB}.%#E;%4 Table 1-30 is identical to
Table 1-1, except that Rx is C(0)( =—2-pyridinylamno) and RY is
C( 0) OPh. TaABUE24 -i8 lideftiaablte TaBlt 13, iedeeriti tat RO iTaB(@OCG(CH;ex@apt RY hat  Rx

is C(0)( pyridinyl am no) and RY is C(0)0(2,4,6-trichlorophenyl).
TABLE 1- ggﬁ i tt:Hé?%l 32 is identical to Table I-1, except that Rx is

C(0)43- met hyl - 2- pyri di nyl am no) andrjgﬁLqug(O) 0(4-ni trophenyl) 10TABLE
1-33 Table 1-33 is identic t that

Table 1-1, e Rx
C( 0) ( 3- nEa§ 1-22 15\dentisahin B%hl%)l %zwaptpthat. R @(@P@@E )tgchlth@ytl%m R¥Tigp| e
1-34 i s CARU(Rad-tricBlof@diesylh- 1, except that the chemi cal structure under
the Table 1-1 15 heading is repl aced with the following structure, and Ris
G . The groups Rx and RY found in TBABEEII-2b are not relevant to Table 1-34,
as the tr r x F th a R
o ouy 1 ST FRHELY b Tl 151 SRy ol TORD brdkoly SR RA PGS R, |
corrplﬁde(Ql)OfétmllteOpilﬁGﬂ)l s the structure shown i medi atel y above 20 wherein
Ra, Rb, RC, Rd and Re are H, and Ris C. TABLE 1-35 Table 1-35 is
i dentical to Table 1-34, except thatARLEd-23  TABLE 1-36 Table 1-36 is
i denti catatn@l -Dahl Richtidd to e¥BRAL1, tRadpt ithdt Rxlis céj(eatq&h%r -Bh n&iﬂ%’_ﬂaﬁuﬁo Y&hdi S
i denti cg]k 0 Lﬁ@ 1- 34, except that Ris CH2 TABL \X, able 1-38 is
i dentic sg6 1- 34, except that Ris CH2CN. TABLE 1-39 30Table 1-39
is identical to Table 1-34, except fhafpRJgs CH2Cl. 42 TABLE 1-40

30  Table I-28 is identical to Table I-1, except that RX is C(O)(3-methyl-2-pyridinylamino) and
RY is C(O)OMe.

TABLE 1-29
Table 1-29 is identical to Table I-1, except that RX is C(O)(3-methyl-2-pyridinylamino) and
RY is C(O)OEt.



Table 1-40 is identical to Table 1-34, except that Ris CH(CN)CO2Me. TABLE
1-41 Table 1-41 is identical to Table 1-34, except that R is CH(CN) CO2Et.
TABLE 1- AM20R)RyINIR is CF 3 R Rx RY Rx RY H C(0)0(2, 4, ecrrisetihosaphenyl )
C(0)OH C(0)0OH H C(0)0(4-nitrophenyl) C(0)OH C(0)0OM= C(0)OH C(0)O0
(4-nitrophenyl) C(0)OH C(0)OEt C(0)OH (0)0(2,4,6-trichlorophenyl) C(0)0OH
C(0)OPh C(0)OH C(0) (3 -nethyl-2-pyridinylamno) C(0)OH C(0)0C(CH3 )3
C(0)OMe C(0) (3 -nethyl-2-pyridinyl am I 0)Cl C(0)C1 C(0)OEt C(0)(3
- met hyl - 2- pyri di nyl am no) C(0)OMe —¢( 0) OPh C(0) 0(4-ni trophenyl)
C( 0) OEt T}(hk) 080 iC(@NoEH tClahlp(12], £x 6t that R*as ¢iPEyh§thg Dperptingdao)oprnd
C(0) OPh &% t hyl - 2-pyridinylam no) C(0)OC(CH3 )3 C(0)0C(CH3 )3
C(O)OC(CHS )3 (1?5?0% C(0)OMe C(0)0OPh C(O)OC(CH3 )3 C(0)(3
- met hyl - 2- pyri di nyl am’ no) C(O) OEt CGCABPEN-33(0) 0(4-ni trophenyl)

0) O( 4-ni.trophen 0 -nitro 0)(3 ... :
e h%(n -{z’abﬁﬁgé.lﬁ eam%? P-Ple(l @(ﬁ éﬁﬁzgf@mmﬁctﬁv%ﬁ-@%ﬂ@wﬁawm) and
C(0) 0( 2, ®y B-C(O)0I1, @l6cmblelm5dp}1ertjrlp( 0)OEt C(0)0(2,4,6-trichlorophenyl) C(0)(3

-met hyl - 2- pyri di nyl am no) H C(0)0OPh
TABLE 1-32

Table 1-32 is identical to Table I-1, except that RX is C(O)(3-methyl-2-pyridinylamino) and
RY is C(O)O(4-nitrophenyl).

10 TABLE 1-33
Table 1-33 is identical to Table I-1, except that RX is C(O)(3-methyl-2-pyridinylamino) and
RY is C(O)OC(CHj3);.
TABLE 1-34

Table 1-34 is identical to Table I-1, except that the chemical structure under the Table I-1
15  heading is replaced with the following structure, and R is Cl. The groups RX and RY found in
Table I-1 are not relevant to Table 1-34, as the CH(RX)(RY) moiety in the structure of Table
I-1 is replaced with a R group in the structure of Table 1-34.
R

R% R®

For example, the first compound in Table 1-34 is the structure shown immediately above
20  wherein R3, Rb, R¢, Rd and R¢ are H, and R is Cl.

TABLE I-35
Table 1-35 is identical to Table 1-34, except that R is Br.

TABLE 1-36
Table 1-36 is identical to Table 1-34, except that R is 1.

25 TABLE 1-37
Table 1-37 is identical to Table 1-34, except that R is CH,OH.

TABLE 1-38
Table I-38 is identical to Table 1-34, except that R is CH,CN.

TABLE 1-39
30  Table I-39 is identical to Table 1-34, except that R is CH,CL



HC0O0CCH3 )3 Ris H Rx RY Rk RY HC(0)0(2,4,6-trichlorophenyl) C(0)O0OH
C(0)OH H C(0)0(4-nitrophenyl) C(0)OH C(0)OMe C(0O)OH C(0)0O (4-nitrophenyl)
C(0) OH C(WpQEt2/09¢0ay0H C(0)0(2, 4, 6-trichl orophenyl) C(0)@ETASR)108667¢¢ 0) OH
C(0) (3 -nethyl-2-pyridinylamno) C(0)OH C(0)0C(CH3 )3 WD 2012/092115 Rx 43
RY PCT/ US2011/ 066798 RxRY C(0) OMe C(0) met hyl - 2- pyri di nyl am no) C(0)Cl
C(0)C1 C(0)OEt QM(3-meL2ﬂdeA@amnm C(0)OMe C(0)OMe C(0)O0PHh
C(0)0(4-nitrophenyl) C(0)OEt C(0)O0 h ORh C(0)0(2,4,6-trichlorophenyl)
QWOWIQWOWIQWOWIQW(B-mt |mnWamn® c(0)oCc(CH3 )3

C( 0) 0C( CH®1§ B4C{0og{ceH® §®lﬂ-@9,®@mpq®) 8Ne CE((ONPR,M0) OC(CH3 )3 C(0) (3

- et hyl - 2- pyri di nyl am no) C(0) OEt OPh C(0)0(4-nitrophenyl)

C(0) 0( 4- ni t rophenyl ) FiCXO)OFiCXO)giﬂéhELﬁthenyl) C(0) (3

- met hy | - Zaidy 14 iy ib@Ban@) T MC(QO) d;gtm} R(ig cH 6N CO%ELOF ophenyl )

C(0)0(2,4,6-trichl orophenyl)

C(0)0(2, 4,6

richl orophenyl) C(0)(3

- met hyl L oL pyri di nyl am no) TABLE 1-42
RY RY
NN
F
R
Ris CF3
RX RY RX RY
H C(0)O(2,4,6-trichlorophenyl) C(O)OH C(O)OH
H C(0)O(4-nitrophenyl) C(O)OH C(O)OMe
C(O)OH C(O)O(4-nitrophenyl) C(O)OH C(O)OEt
C(O)OH C(0)O(2,4,6-trichlorophenyl) C(O)OH C(0)OPh
C(O)OH C(O)(3-methyl-2-pyridinylamino) C(O)OH C(O)OC(CHz)3
C(O)OMe C(0)(3-methyl-2-pyridinylamino) C(0)Cl C(0)Cl
C(O)OEt C(0)(3-methyl-2-pyridinylamino) C(O)OMe C(O)OMe
C(0)OPh C(0)O(4-nitrophenyl) C(O)OEt C(O)OEt
C(0O)OPh C(0)0O(2,4,6-trichlorophenyl) C(0O)OPh C(O)OPh
C(O)OPh C(O)(3-methyl-2-pyridinylamino) | C(O)OC(CH3)3 C(O)OC(CHz);3
C(O)OC(CH3)3 C(O)OPh C(O)OMe C(0)OPh
C(O)OC(CH3)3 C(O)(3-methyl-2-pyridinylamino) C(O)OEt C(0O)OPh
C(0O)O(4-nitrophenyl) C(0O)O(4-nitrophenyl) H C(O)OH
C(0O)O(4-nitrophenyl) C(O)(3-methyl-2-pyridinylamino) H C(O)OMe
C(0)O(2,4,6-trichlorophenyl) C(0)O(2,4,6-trichlorophenyl) H C(O)OEt
C(0)O(2,4,6-trichlorophenyl)  C(O)(3-methyl-2-pyridinylamino) H C(0O)OPh
H C(O)OC(CHz)3
RisH
RX RY RX RY
H C(0)O(2,4,6-trichlorophenyl) C(O)OH C(O)OH
H C(0)O(4-nitrophenyl) C(O)OH C(O)OMe
C(O)OH C(O)O(4-nitrophenyl) C(O)OH C(O)OEt
C(O)OH C(0)O(2,4,6-trichlorophenyl) C(O)OH C(0)OPh
C(O)OH C(O)(3-methyl-2-pyridinylamino) C(O)OH C(O)OC(CHz)3



H C(0) OPh H C(0)0C(CH3 )3 Ris Rx RY Rx RY H
C(0)0(2,4,6-trichlorophenyl) C(0)OH C(0)OH H C(0)0(4-nitrophenyl) C(0)0OH
C(0) OMe Oy§0)2012/09¢050 (4-nitrophenyl) C(0)OH C(0)OEt C(O0POHUS2011/066798
C(0)0(2,4,6-trichlorophenyl) C(0)OH C(0)0OPh C(0)OH C(0) (3

-nmet hyl - 2- pyri di nyl am no) C(0)OH C(0)0C(CH3 )3 C(0)OMe C(0)(3

-met hyl - 2- pyridi nyl am no) C(0)ClL C(0) C(O)OEt C(0) (3

- et hyl - 2- pyri di nyl am no) C(0)OMe C(0)OMe C(0)OPh C(0)0(4-nitrophenyl)

C(0) OEt C(0)0Et @D)O0Ph C(0)0(2, 4, 6-tRY chl or ophe
0) OPh C(0) (3 | - 2- pyr g L 5G9

0} 00 ) 8 GTROBN o of on L E) B R rab R A

-met hyl - 2- pyri dFPEN no)  C( 6YOEMEpbT-oringenio) -

o0t e o 1 ity

c(0) o{z, 2 6otri Sw{ﬁ%mhenw ) C&Q@%&”@%“ féf%]’é‘(y?, 4

- met hyl - 2- pyri dC@yo”m no) H C(@y30Rhhyl-2-pyridinylamino)

C(O)OC(CH3)3 C(0)OPh

C(O)OC(CH3)3 C(O)(3-methyl-2-pyridinylamino)
C(0O)O(4-nitrophenyl) C(0O)O(4-nitrophenyl)
C(0O)O(4-nitrophenyl) C(O)(3-methyl-2-pyridinylamino)

C(0)O(2,4,6-trichlorophenyl) C(0)O(2,4,6-trichlorophenyl)
C(0)O(2,4,6-trichlorophenyl)  C(O)(3-methyl-2-pyridinylamino)

hyl) ®(0)0Ph C(®0Ph

CH3 0)0 3

) 3?&@&@% 3) A Bl

- Nt YPheny| COOMe

) 6((?&)1313 ) C(O)OEt

ri ophen

6- fg&i@ﬁ’l gr op#éhgﬂpj“ C(0)(3

C(O)OC(CH3)3 C(O)OC(CH3)3

RisCl
RX RY
H C(0)O(2,4,6-trichlorophenyl)
H C(0O)O(4-nitrophenyl)
C(O)OH C(O)O(4-nitrophenyl)
C(O)OH C(0)O(2,4,6-trichlorophenyl)
C(O)OH C(O)(3-methyl-2-pyridinylamino)
C(O)OMe C(0)(3-methyl-2-pyridinylamino)
C(O)OEt C(0)(3-methyl-2-pyridinylamino)
C(0O)OPh C(0O)O(4-nitrophenyl)
C(0O)OPh C(0)0O(2,4,6-trichlorophenyl)
C(0O)OPh C(O)(3-methyl-2-pyridinylamino)
C(O)OC(CH3)3 C(0)OPh
C(O)OC(CH3)3 C(O)(3-methyl-2-pyridinylamino)
C(0O)O(4-nitrophenyl) C(0O)O(4-nitrophenyl)
C(0O)O(4-nitrophenyl) C(O)(3-methyl-2-pyridinylamino)

C(0)O(2,4,6-trichlorophenyl) C(0)O(2,4,6-trichlorophenyl)
C(0)O(2,4,6-trichlorophenyl)  C(O)(3-methyl-2-pyridinylamino)

Ris Br
RX RY
H C(0)O(2,4,6-trichlorophenyl)
H C(0O)O(4-nitrophenyl)

C(O)OH C(O)O(4-nitrophenyl)

C(0)OMe C(0)OPh
C(O)OEt C(0)OPh
H C(0)OH
H C(0)OMe
H C(O)OEt
H C(0)OPh
H C(0)OC(CH3)3
RX RY
C(O)OH C(O)OH
C(O)OH C(0)OMe
C(0)OH C(O)OEt
C(O)OH C(0)OPh
C(O)OH C(0)OC(CH3)3
c(o)Cl c(o)Cl
C(0)OMe C(0)OMe
C(O)OEt C(O)OEt
C(0)OPh C(0)OPh
C(0)OC(CH3)3  C(0)OC(CH3)3
C(0)OMe C(0)OPh
C(O)OEt C(0)OPh
H C(0)OH
H C(0)OMe
H C(O)OEt
H C(0)OPh
H C(0)OC(CH3)3
RX RY
C(O)OH C(O)OH
C(O)OH C(0)OMe
C(0)OH C(O)OEt




H C(0)0C(CH3 )3 Ris Br
C(0)OH H C(0)0(4-nitrophenyl) C(0)OH C(0)OMe C(0O)OH C(0)0O (4-nitrophenyl)
C(0) OH C(WpCBt2/099¥D52012/ 092115 Rx 44 RY PCT/ US2011/ 066 PE8/URRMRY/06%79§ OH
C(0)0(2,4,6-trichlorophenyl) C(0)OH C(0)0OPh C(0)OH C(0) (3

- met hyl
- met hyl
- et hyl

-2-pyridinyl am no) C(0)OH C(0)O0
-2-pyridinylamno) C(0)Cl C(0)
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- met hyl -
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C(0)OPh
C(0)OC(CH3);
C(O)OC(CH3)3
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C(0O)O(4-nitrophenyl)
C(0)O(2,4,6-trichlorophenyl)
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C(0) 0(4-ni tropheny b){ H C(0) OH @) D4 stuibh1brb2048
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It is recognized that some reagents and reaction conditions described above for
preparing compounds of Formula 1 may not be compatible with certain functionalities
present in the intermediates. In these instances, the incorporation of protection/deprotection
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
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
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, organometallic, oxidation, and reduction reactions to add substituents or modify
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 Synthesis
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or where otherwise indicated. Parts and percentages for chromatographic solvent mixtures

are by volume unless otherwise indicated. 'H NMR spectra are reported in ppm downfield

from tetramethylsilane; “s” means singlet, “d” means doublet, “dd” means doublet of

10 doublets, “ddd” means doublet of doublet of doublets, “t” means triplet, “m” means

multiplet, and “br s” means broad singlet. Compound numbers refer to compounds in Index

Table A.

SYNTHESIS EXAMPLE 1
Preparation of 2-hydroxy-4-oxo-1-(5-pyrimidinylmethyl)-3-[3-(trifluoromethyl)phenyl]-4 H-

15  pyrido[1,2-a]pyrimidinium inner salt (compound 3)

Step A: Preparation of N-(5-pyrimidinylmethylene)-2-pyridinamine

A solution of 2-aminopyridine (11.314 g, 120.3 mmole) and pyrimidine-5-
carboxaldehyde (14.0 g, 129.6 mmole) in chloroform (300 mL) was stirred at room
temperature for 15 minutes. The volatiles were then removed under reduced pressure (1

20 hour at 75 °C) to yield a yellow solid. The crude solid was dissolved in chloroform (300
mL), and the solution was stirred for 15 minutes. The volatiles were then removed under
reduced pressure (1 hour at 75 °C) to yield a yellow solid. The crude solid was again
dissolved in chloroform (300 mL), the solution was stirred for 15 minutes, and the volatiles
were removed under reduced pressure (1 hour at 85 °C) to yield a yellow solid. This solid

25  was dried in a vacuum oven overnight at 80 °C to yield 22.090 g (99.8%) of the title
compound. 'H NMR (CDCls) 8 9.26-9.32 (m, 4H), 8.52 (d, 1H), 7.82 (t, 1H), 7.42 (d, 1H),
7.26 (t, 1H).

Step B: Preparation of N-[(5-pyrimidinyl)methyl]-2-pyridinamine

Powdered 98% sodium borohydride (2.868 g, 75.5 mmole) was added to solution of
30  methanol (80 mL) and tetrahydrofuran (400 mL), and the mixture was stirred vigorously for

5 minutes. The product of Step A (13.9 g, 75.5 mmole) was dissolved in tetrahydrofuran
(400 mL), and the resulting solution was added dropwise to the sodium borohydride
suspension at a constant rate of approximately 33 mL/minute. The appearance of the
reaction mixture changed from a light yellow slightly cloudy suspension to a clear red
35  solution. Reaction progress was monitored by thin layer chromatography eluting with a 10%
methanol:40% dichloromethane:50% toluene solvent. Upon reaction completion, acetic acid

(3 mL) was added dropwise, and the reaction mixture was stirred for 5 minutes. Acetic acid
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crystallized to provide 8.909 g (63.4%) of the title product as a pale yellow solid. 'H NMR
(CDCl3) § 9.12 (s, 1H), 8.76 (s, 2H), 8.10 (d, 1H), 7.42 (t, 1H), 6.64 (t, 1H), 6.42 (d, 1H),
4.99 (br s, NH), 4.61 (d, 2H).

10 Step C: Preparation of 1,3-dimethyl 2-[3-(trifluoromethyl)phenyl]propanedioate

Dioxane (100 mL) was purged with nitrogen gas for 10 minutes. Phenanthrolene (1.0
g) and copper (I) iodide (1.0 g) were added to the dioxane, the suspension was allowed to stir
under a nitrogen atmosphere for 5 minutes, and then cesium carbonate (18.72 g, 57.45
mmol), dimethyl malonate (5.46 g, 50.6 mmol), and 1-i0odo-3-(trifluoromethyl)benzene (12.5
15 g, 46.0 mmol) were added. The reaction mixture was heated to reflux for 18 hours and then
cooled to room temperature. Aqueous 1 N HCI was added to the reaction mixture, the layers
were separated, and the aqueous layer was extracted with ethyl acetate (3 x 100 mL). The
combined organic layers were dried over magnesium sulfate and filtered. Celite®
diatomaceous filter aid (5 g) was added to the filtrate, and the resulting suspension was
20  concentrated under reduced pressure at 50 °C to yield a solid consisting of the crude product
adsorbed onto Celite®. This solid was purified by silica gel chromatography eluting with a
gradient of 100% hexanes to 25% ethyl acetate in hexanes to yield 7.36 g (58.0%) of the title
product. 'HNMR (CDCly) § 7.59-7.65 (m, 3H), 7.49 (t, 1H), 4.70 (s, 1H), 3.76 (s, 6H).
Step D: Preparation of bis(2,4,6-trichlorophenyl) 2-[3-
25 (trifluoromethyl)phenyl]propanedioate
The product of Step C was added to a solution of NaOH (25 g) in water (75 mL), and

the reaction mixture was vigorously stirred under a nitrogen atmosphere at 60 °C for 8

minutes. The reaction mixture was then added to ice (100 g), and aqueous 6 N HCI was
added until a pH of 1 was reached. The solution was extracted with ethyl acetate (3 x 100
30 mL), and the combined organic extracts were dried over magnesium sulfate, filtered, and
concentrated under reduced pressure. Dichloromethane (200 mL) was added to the resulting
white solid, followed by the addition of oxalyl chloride (5 mL) and N,N-dimethylformamide
(0.5 mL). The reaction mixture was stirred at room temperature for 2 hours, followed by the
addition of 2,4,6-trichlorophenol (10.528 g, 53.32 mmol). After stirring overnight at room
35  temperature, the reaction mixture was concentrated under reduced pressure. Methanol was
added to the resulting residue, and a solid slowly precipitated from the solution. The solid
was collected by filtration to provide 8.161 g (50.43%) of the title product as a solid. 'H
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hours, during which time a yellow solid precipitated out of solution. The reaction mixture

trichl orophenyl) C(0O C(0)OH H

was concentrated in the presence of Celite®, and the crude product adsorbed onto Celite®
was purified by silica gel chromatography eluting with a gradient of 100% ethyl acetate to
10 25% methanol in ethyl acetate to yield 7.36 g (58.0%) of the title product, a compound of

this invention.

SYNTHESIS EXAMPLE 2
Preparation of 3-(4'-cyano-5,2'-dimethyl[ 1,1'-biphenyl]-3-yl)-2-hydroxy-4-oxo-1-(5-

pyrimidinylmethyl)-4H-pyrido[ 1,2-a]pyrimidinium inner salt (compound 18)
15
Step A: Preparation of 1,3-bis(1,1-dimethylethyl) 2-(3-i0do-5-
methylphenyl)propanedioate

Copper iodide (332 mg, 1.74 mmol), cesium carbonate (5.6 g, 17.4 mmol), and
picolinic acid (429 mg, 3.49 mmol) were added to a dried flask under a nitrogen atmosphere.
20 A solution of 3,5-diiodotoluene (3 g, 8.7 mmol) in dioxane (10 mL) was added, followed by
the addition of di-fert-butyl malonate (1.3 mL, 8.7 mmol). The atmosphere inside the flask
was removed under vacuum and replaced with nitrogen gas; this process was repeated a total
of three times. The reaction mixture was then heated to 80 °C and stirred for 24 hours. The
reaction mixture was then cooled to room temperature, quenched with saturated aqueous
25  ammonium chloride solution (50 mL), and extracted twice with diethyl ether (50 mL). The
organic layers were combined, dried over MgSQy, and concentrated under reduced pressure.
The resulting residue was purified by chromatography on silica gel eluted with ethyl acetate
in hexanes to provide the title product as an orange oil (0.62 g).
1H NMR (CDCl3) & 7.50 (dd 2H), 7.15 (s, 1H), 4.30 (s, 1H), 2.30 (s, 3H), 1.47 (m, 18H).
30
Step B: Preparation 1,3-bis(1,1-dimethylethyl) 2-(4'-cyano-5,2'-dimethyl[1,1'-
biphenyl]-3-yl)propanedioate

A mixture of 1,3-bis(1,1-dimethylethyl) 2-(3-iodo-5-methylphenyl)propanedioate
(the product of Step A, 320 mg, 0.74 mmol), 4-cyano-2-methylphenylboronic acid (178 mg,

35  1.11 mmol), sodium carbonate (78 mg, 0.74 mmol), bis(triphenylphosphine)palladium(II)
dichloride (52 mg, 0.074 mmol), dioxane (5 mL), and water (1 mL) was heated to 80 °C and

stirred for 20 minutes. The reaction mixture was then cooled to room temperature, and
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Step C: Preparation of 3-(4'-cyano-5,2'-dimethyl[ 1, 1'-biphenyl]-3-yl)-2-hydroxy-4-

oxo0-1-(5-pyrimidinylmethyl)-4 H-pyrido[ 1,2-a]pyrimidinium inner salt

A mixture of N-[(5-pyrimidinyl)methyl]-2-pyridinamine (65 mg, 0.34 mmol) and

10 1,3-bis(1,1-dimethylethyl) 2-(4'-cyano-5,2'-dimethyl[1,1'-biphenyl]-3-yl)propanedioate (the
product of Step B, 120 mg, 0.28 mmol) in p-cymene (2 mL) and 1,2,3,4-
tetrahydronaphthalene (i.e. tetralin, 1 mL) was heated to 178 °C and stirred for 1.5 hours.

The reaction mixture was then cooled to room temperature, and purified by chromatography
on silica gel eluted with 20% methanol in ethyl acetate to provide 40 mg (25%) of the title

15  compound, a compound of this invention, as a yellow solid.
IH NMR ((CD;),CO) § 9.5 (dd, 1H), 9.05 (s, 1H), 8.95 (d, 2H), 8.35 (m, 1H) , 7.95 (dd,
1H), 7.80 (d, 1H), 7.75 (s, 1H), 7.70 (s, 1H), 7.65 (m, 1H), 7.55 (m, 1H), 7.45 (dd, 1H), 7.0
(d, 1H), 5.75 (s, 2H), 2.06 (d, 6H).

By the procedures described herein together with methods known in the art, the

20  following compounds of Tables 1 and 2 can be prepared. The following abbreviations are

used in Table 1: Me means methyl, Et means ethyl, Pr means propyl and Bu means butyl.

TABLE 1

25  Rb,R¢,Rd and RC are H

R2
H
F

R? R4 RA
OCF3 4-cyanophenyl 2-fluoro-4-(CF3)phenyl
OCHF» 4-bromophenyl 2,4-bis(CF3)phenyl
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3-chloro-5-fluorophenyl
3-fluoro-4-chlorophenyl
2,4-dichlorophenyl
2,4-difluorophenyl
2-fluoro-4-cyanophenyl
2-fluoro-4-chlorophenyl
2-methyl-4-chlorophenyl

Rb
4-cyanophenyl
4-bromophenyl
6-chloro-3-pyridinyl
6-fluoro-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-dichloro-3-pyridinyl
2-fluoro-6-chloro-3-pyridinyl
2,6-dichloro-3-pyridinyl
2-bromo-5-chloro-4-pyridinyl
3-bromo-5-fluorophenyl
3-chloro-5-fluorophenyl
3-fluoro-4-chlorophenyl
2,4-dichlorophenyl
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2-(CF3)-4-chlorophenyl
2,5-difluorophenyl
2-fluoro-5-(CF3)phenyl
2-fluoro-5-chlorophenyl
2,5-dichlorophenyl
2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl

RD
2-fluoro-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-fluoro-4-bromophenyl
2-chloro-4-fluorophenyl
2-(CF3)-4-fluorophenyl
2-methyl-4-(CF3)phenyl
2-chloro-4-(CF3)phenyl
2-(CF3)-4-chlorophenyl
2,5-difluorophenyl
2-fluoro-5-(CF3)phenyl
2-fluoro-5-chlorophenyl
2,5-dichlorophenyl
2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl

R¢
2-fluoro-4-(CF3)phenyl
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cyanophenyit RX  cyano 2-fluoro-6-chloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
Pr phenyl 2,6-dichloro-3-pyridinyl 2-(CF3)-4-chlorophenyl
i-Pr 2-fluorophenyl 2-bromo-5-chloro-4-pyridinyl 2,5-difluorophenyl
-Bu 3-chlorophenyl 3-bromo-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CF3 3-(CF3)phenyl 3-chloro-5-fluorophenyl 2-fluoro-5-chlorophenyl
CHyF 3-fluorophenyl 3-fluoro-4-chlorophenyl 2,5-dichlorophenyl
CHF» 3-cyanophenyl 2,4-dichlorophenyl 2-fluoro-5-(OCF3)phenyl
OMe 3-(OCF3)phenyl 2,4-difluorophenyl 2-chloro-5-(CF3)phenyl
OLEt 4-fluorophenyl 2-fluoro-4-cyanophenyl
O-n-Pr 4-chlorophenyl 2-fluoro-4-chlorophenyl
O-i-Pr 4-(CF3)phenyl 2-methyl-4-chlorophenyl
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Rb RD Rb RD
H OCF3 4-cyanophenyl 2-fluoro-4-(CF3)phenyl
F OCHF, 4-bromophenyl 2,4-bis(CF3)phenyl
Cl OCH,CF3 6-chloro-3-pyridinyl 2-fluoro-4-bromophenyl
Br SCF3 6-fluoro-3-pyridinyl 2-chloro-4-fluorophenyl
I SCF3 6-(CF3)-3-pyridinyl 2-(CF3)-4-fluorophenyl
Me SCHF» 4,6-dichloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
Et cyano 2-fluoro-6-chloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
Pr phenyl 2,6-dichloro-3-pyridinyl 2-(CF3)-4-chlorophenyl
i-Pr 2-fluorophenyl 2-bromo-5-chloro-4-pyridinyl 2,5-difluorophenyl
-Bu 3-chlorophenyl 3-bromo-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CF3 3-(CF3)phenyl 3-chloro-5-fluorophenyl 2-fluoro-5-chlorophenyl
CHyF 3-fluorophenyl 3-fluoro-4-chlorophenyl 2,5-dichlorophenyl
CHF» 3-cyanophenyl 2,4-dichlorophenyl 2-fluoro-5-(OCF3)phenyl
OMe 3-(OCF3)phenyl 2,4-difluorophenyl 2-chloro-5-(CF3)phenyl
OLEt 4-fluorophenyl 2-fluoro-4-cyanophenyl
O-n-Pr 4-chlorophenyl 2-fluoro-4-chlorophenyl

O-i-Pr 4-(CF3)phenyl 2-methyl-4-chlorophenyl
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I SCF3 6-(CF3)-3-pyridinyl 2-(CF3)-4-fluorophenyl
Me SCHF, 4,6-dichloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
Et cyano 2-fluoro-6-chloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
Pr phenyl 2,6-dichloro-3-pyridinyl 2-(CF3)-4-chlorophenyl
i-Pr 2-fluorophenyl 2-bromo-5-chloro-4-pyridinyl 2,5-difluorophenyl
-Bu 3-chlorophenyl 3-bromo-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CF3 3-(CF3)phenyl 3-chloro-5-fluorophenyl 2-fluoro-5-chlorophenyl

CHyF 3-fluorophenyl 3-fluoro-4-chlorophenyl 2,5-dichlorophenyl
CHF, 3-cyanophenyl 2,4-dichlorophenyl 2-fluoro-5-(OCF3)phenyl
OMe 3-(OCF3)phenyl 2,4-difluorophenyl 2-chloro-5-(CF3)phenyl
OLEt 4-fluorophenyl 2-fluoro-4-cyanophenyl

O-n-Pr 4-chlorophenyl 2-fluoro-4-chlorophenyl

O-i-Pr 4-(CF3)phenyl 2-methyl-4-chlorophenyl

R3is F; Rb, RC and R® are H

Rd Rd Rd Rd
H OCF3 4-cyanophenyl 2-fluoro-4-(CF3)phenyl
F OCHF» 4-bromophenyl 2,4-bis(CF3)phenyl
Cl OCH,CF3 6-chloro-3-pyridinyl 2-fluoro-4-bromophenyl
Br SCF3 6-fluoro-3-pyridinyl 2-chloro-4-fluorophenyl
I SCF3 6-(CF3)-3-pyridinyl 2-(CF3)-4-fluorophenyl
Me SCHF, 4,6-dichloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
Et cyano 2-fluoro-6-chloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
Pr phenyl 2,6-dichloro-3-pyridinyl 2-(CF3)-4-chlorophenyl
i-Pr 2-fluorophenyl 2-bromo-5-chloro-4-pyridinyl 2,5-difluorophenyl
-Bu 3-chlorophenyl 3-bromo-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CF3 3-(CF3)phenyl 3-chloro-5-fluorophenyl 2-fluoro-5-chlorophenyl
CHyF 3-fluorophenyl 3-fluoro-4-chlorophenyl 2,5-dichlorophenyl
CHF, 3-cyanophenyl 2,4-dichlorophenyl 2-fluoro-5-(OCF3)phenyl
OMe 3-(OCF3)phenyl 2,4-difluorophenyl 2-chloro-5-(CF3)phenyl
OLEt 4-fluorophenyl 2-fluoro-4-cyanophenyl
O-n-Pr 4-chlorophenyl 2-fluoro-4-chlorophenyl

O-i-Pr 4-(CF3)phenyl 2-methyl-4-chlorophenyl
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Et cyano 2-fluoro-6-chloro-3-pyridinyl
Pr phenyl 2,6-dichloro-3-pyridinyl
i-Pr 2-fluorophenyl 2-bromo-5-chloro-4-pyridinyl
-Bu 3-chlorophenyl 3-bromo-5-fluorophenyl
CF3 3-(CF3)phenyl 3-chloro-5-fluorophenyl
CHyF 3-fluorophenyl 3-fluoro-4-chlorophenyl
CHF, 3-cyanophenyl 2,4-dichlorophenyl
OMe 3-(OCF3)phenyl 2,4-difluorophenyl
OLEt 4-fluorophenyl 2-fluoro-4-cyanophenyl
O-n-Pr 4-chlorophenyl 2-fluoro-4-chlorophenyl
O-i-Pr 4-(CF3)phenyl 2-methyl-4-chlorophenyl

Me SCHF2

Et cyano

Pr POmAISZ011/066798
i -Pr 2-fluorophenyl
t-Bu 3-chl or ophenyl
CF3 3- (CF3) phenyl

CH2F 3-f 1 uor ophenyl
HF2 3- cyanophenyl

IVE 3 (OCFRphenyl

dd%rzp(%?

uor o- 4 korophenyl

Fﬁ ?%mﬁpﬁﬁﬂﬁdee and Re are H

CF3) iRBRMYrorfopf&adiF2
6- chl or o- 3- pyrj di nyl

r|d3ﬁ§Pﬂﬁ4@WFBVﬁﬂ4 f 1 uor ophenyl
henyl-(Cp-4SGiloghenyl
2-methyl-4-(CF3)phenyl
2-chloro-4-(CF3)phenyl
2-(CF3)-4-chlorophenyl
2,5-difluorophenyl
2-fluoro-5-(CF3)phenyl
2-fluoro-5-chlorophenyl
2,5-dichlorophenyl
2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl

Rd
2-fluoro-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-fluoro-4-bromophenyl
2-chloro-4-fluorophenyl
2-(CF3)-4-fluorophenyl
2-methyl-4-(CF3)phenyl
2-chloro-4-(CF3)phenyl
2-(CF3)-4-chlorophenyl
2,5-difluorophenyl
2-fluoro-5-(CF3)phenyl
2-fluoro-5-chlorophenyl
2,5-dichlorophenyl
2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl




met hyl - 4- (CF3) phenyl Et cyano 2-fl uoro-6-chl oro-3-pyridinyl

hl or o- 4- (CF3) phenyl Pr phenyl 2, 6-di chl oro-3-pyridinyl

CF3) - awohnbyoptienyl i-Pr 2-fl uorophenyl 2-bronp-5-chlperarsaeipysi7ds nyl
i fl uorophenyl t-Bu 3-chl orophenyl 3-brono-5-fl uorophenyl

or 0- 5- (CF3) phenyl CF3 3-(CF3) phen 3-chl oro-5-fl uorophenyl

or o- 5-chl orophenyl CH2F 3-fl uorophenyl 3-fluoro-4-chl orophenyl

iC r nyl..CHF2, 3-cyanophenyl 2, 4-di chl or ophenyl

| uor 21!529 ?8 %}l% CF‘%W@ 3- (OCF3) phenyl 2, 4-di f| uor ophenyl

hl or o- RY CH3) pheﬂ/ 4-f1 uorBphenyl 2-FI uoro 4- anophenyl
4- chl or ophgnyl r o- 4 chlorg 0-i-Pr 4

2- et hyl -4-ﬁchl orop?ép WO 201@5%8%115PCT/ US2011/ 066@@ Sy Ra is C; Rb,
Rc and Rd &re [H R@%zRe Re H dAdr3nagbeaylanophenyl 24ppGEpeend ( CF3) phenyl F
OCHF2 4- br @nmophenydn,2r4- b s( CE@ﬁl&a@@yﬂldng OCH2 CR3nBroCitdr@fdpneay Py T i di nyl

2-fl uoro-4-brgnmophenyl ™ Br fI uor 0- 3- pyri di n){ll 2-chl or o- 4-f 1 uor ophenyl
| SCF3 6- (F3)|- 3- pyrizdi ny ? N EerdlniXbrophenfT J0R-‘Sqpephenyl

4, 6- di chl ot o- 3- pyr sdiznyl - ITEB*(IQH@-Q—-}Q(IIQE@I) phenpyl 2H{CF3)-4-fluorophenyl

, 5-di
| u
| u

di

2-
2-C
2-(
2, 5-
2-f
2-f
2, 5-
2-f
2-C

0-n-Pr

Me SCHF, 4,6-dichloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
Et cyano 2-fluoro-6-chloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
Pr phenyl 2,6-dichloro-3-pyridinyl 2-(CF3)-4-chlorophenyl
i-Pr 2-fluorophenyl 2-bromo-5-chloro-4-pyridinyl 2,5-difluorophenyl
-Bu 3-chlorophenyl 3-bromo-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CF3 3-(CF3)phenyl 3-chloro-5-fluorophenyl 2-fluoro-5-chlorophenyl

CHyF 3-fluorophenyl 3-fluoro-4-chlorophenyl 2,5-dichlorophenyl

CHF, 3-cyanophenyl 2,4-dichlorophenyl 2-fluoro-5-(OCF3)phenyl
OMe 3-(OCF3)phenyl 2,4-difluorophenyl 2-chloro-5-(CF3)phenyl
OLEt 4-fluorophenyl 2-fluoro-4-cyanophenyl

O-n-Pr 4-chlorophenyl 2-fluoro-4-chlorophenyl

O-i-Pr 4-(CF3)phenyl 2-methyl-4-chlorophenyl

R3is F; Rbis Cl; R¢and R®are H

Rd Rd Rd Rd
H OCF3 4-cyanophenyl 2-fluoro-4-(CF3)phenyl
F OCHF» 4-bromophenyl 2,4-bis(CF3)phenyl
Cl OCH,CF3 6-chloro-3-pyridinyl 2-fluoro-4-bromophenyl
Br SCF3 6-fluoro-3-pyridinyl 2-chloro-4-fluorophenyl
I SCF3 6-(CF3)-3-pyridinyl 2-(CF3)-4-fluorophenyl
Me SCHF, 4,6-dichloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
Et cyano 2-fluoro-6-chloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
Pr phenyl 2,6-dichloro-3-pyridinyl 2-(CF3)-4-chlorophenyl
i-Pr 2-fluorophenyl 2-bromo-5-chloro-4-pyridinyl 2,5-difluorophenyl
-Bu 3-chlorophenyl 3-bromo-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CF3 3-(CF3)phenyl 3-chloro-5-fluorophenyl 2-fluoro-5-chlorophenyl
CHyF 3-fluorophenyl 3-fluoro-4-chlorophenyl 2,5-dichlorophenyl
CHF, 3-cyanophenyl 2,4-dichlorophenyl 2-fluoro-5-(OCF3)phenyl
OMe 3-(OCF3)phenyl 2,4-difluorophenyl 2-chloro-5-(CF3)phenyl
OLEt 4-fluorophenyl 2-fluoro-4-cyanophenyl
O-n-Pr 4-chlorophenyl 2-fluoro-4-chlorophenyl
O-i-Pr 4-(CF3)phenyl 2-methyl-4-chlorophenyl



cyano 2-fluoro-6-chloro-3-pyridinyl 2-chloro-4-(CF3)phenyl Pr phenyl
2, 6-di chloro-3-pyridinyl 2-(CF3)-4-chlorophenyl i-Pr 2-fluorophenyl
2- br ono- SWohlhy2Aspyri di nyl 2, 5-di fl uorophenyl t-Bu 3- ehirarsephonsbs
3- br ono- 5-f | uor ophenyl 2-fl uoro-5-(CF3) phenyl CF3 3-(CF3) phenyl

3-chl oro-5-fl uorophenyl 2-fl uoro-5-chl ,Z%ophenyl CH2F 3-f 1 uor ophenyl
3-fluoro-4-chl orophenyl 2, 5-di chl oroph CHF2 3-cyanophenyl

2, 4-di Chﬁ&g@ﬂ% rO'HO 5- (OCFS)phenyI Ove 3- (0CF3) phenyl
2, 4-di flUof eny chf(e)*o 5- (CFBME)henyI CEt 4-f1 uor ophenyl
2-fl uor o- &cygnophekyl  0fn-Pr 4-cRhforopheny| 2-fluor@®d-chl orophenyl
O-i-Pr 4- (§F3)phen@5bF2 met hyl henyl | Ra j P jRd and Re are
HRb Ro Rb Ro |[H OCF3 %- cy anopheny@gﬂgﬁuoro-4 (CFS@ hen f’)ﬁ%nyOCI-IFZ
4- br onophefyl (2, 4 i CF3) phenybr@opBCH2CF3 6- chi 510 @qugbreil}dl nyl
2-f 1 uor o- 4¢ibr gmophanyk, Br SCF&dﬁorf)ngMcﬁhya py[i dizmtbro2-1dhRhQs4- f | uor ophenyl
| SCF3 6- (CF3) -3-pyri d| ny %CF3) 4-f uorophenyl Me SCHF2
4, 6- di chl of'o- 3- pyr Pdidnyl = 2- mePHYICAPYEES) pheny! By Hgrorheny!
2-fl uoro-6ichljoro- Scpyri di nyl e2cichb-gyritndt ( CFB) phewy)-Rlvophieny |
Me SCHF, 4,6-dichloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
Et cyano 2-fluoro-6-chloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
Pr phenyl 2,6-dichloro-3-pyridinyl 2-(CF3)-4-chlorophenyl
i-Pr 2-fluorophenyl 2-bromo-5-chloro-4-pyridinyl 2,5-difluorophenyl
-Bu 3-chlorophenyl 3-bromo-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CF3 3-(CF3)phenyl 3-chloro-5-fluorophenyl 2-fluoro-5-chlorophenyl
CHyF 3-fluorophenyl 3-fluoro-4-chlorophenyl 2,5-dichlorophenyl
CHF, 3-cyanophenyl 2,4-dichlorophenyl 2-fluoro-5-(OCF3)phenyl
OMe 3-(OCF3)phenyl 2,4-difluorophenyl 2-chloro-5-(CF3)phenyl
OLEt 4-fluorophenyl 2-fluoro-4-cyanophenyl
O-n-Pr 4-chlorophenyl 2-fluoro-4-chlorophenyl
O-i-Pr 4-(CF3)phenyl 2-methyl-4-chlorophenyl

RC is Me; R3, RD and R€ are H

Rd Rd Rd Rd
H OCF3 4-cyanophenyl 2-fluoro-4-(CF3)phenyl
F OCHF» 4-bromophenyl 2,4-bis(CF3)phenyl
Cl OCH,CF3 6-chloro-3-pyridinyl 2-fluoro-4-bromophenyl
Br SCF3 6-fluoro-3-pyridinyl 2-chloro-4-fluorophenyl
I SCF3 6-(CF5)-3-pyridinyl 2-(CF3)-4-fluorophenyl
Me SCHF, 4,6-dichloro-3-pyridinyl 2-methyl-4-(CF3)phenyl
Et cyano 2-fluoro-6-chloro-3-pyridinyl 2-chloro-4-(CF3)phenyl
Pr phenyl 2,6-dichloro-3-pyridinyl 2-(CF3)-4-chlorophenyl
i-Pr 2-fluorophenyl 2-bromo-5-chloro-4-pyridinyl 2,5-difluorophenyl
-Bu 3-chlorophenyl 3-bromo-5-fluorophenyl 2-fluoro-5-(CF3)phenyl
CF3 3-(CF3)phenyl 3-chloro-5-fluorophenyl 2-fluoro-5-chlorophenyl
CHyF 3-fluorophenyl 3-fluoro-4-chlorophenyl 2,5-dichlorophenyl
CHF, 3-cyanophenyl 2,4-dichlorophenyl 2-fluoro-5-(OCF3)phenyl
OMe 3-(OCF3)phenyl 2,4-difluorophenyl 2-chloro-5-(CF3)phenyl
OLEt 4-fluorophenyl 2-fluoro-4-cyanophenyl
O-n-Pr 4-chlorophenyl 2-fluoro-4-chlorophenyl

O-i-Pr 4-(CF3)phenyl 2-methyl-4-chlorophenyl



2, 6-di chl oro- 3- pyri di nyl
2- br ono- 5- chl or o- 4- pyri di nyl
3- br ono- 5SwHl20yphisny |

3-chloro-5-flu
3-fl uoro-4-chl
2, 4-di chl or oph

or ophenyl
or ophenyl
enyl

2

2,4-di flyor
2f|uor£§1g$§ W@%?
0-i-Pr 4- (B¥3)|phenykd 2- rre1
2012/09211§PCT/USZQ%Q/OGG
H OCF3 4-Céanopheny 2-f1
2, 4- bi s( CFB) phenyOGF2 OCH
Br SCF3 6-l uoro-étHymp'dl
6- (CF3) - 3- pyri|di nyl 2-%CF
4, 6-di chl -3-pyr§9ﬁhyl
2-f1 uoro-6ichljoro-Sepyrid
2, 6-di chl qp0- 3- pyrgcgllFle
Et cyano
Pr phenyl
i-Pr 2-fluorophenyl
-Bu 3-chlorophenyl
CF3 3-(CF3)phenyl
CHyF 3-fluorophenyl
CHF, 3-cyanophenyl
OMe 3-(OCF3)phenyl
OLEt 4-fluorophenyl
O-n-Pr 4-chlorophenyl
O-i-Pr 4-(CF3)phenyl

RCis Cl; R, RD and R€ are H

Rd
H
F
Cl
Br
I
Me
Et
Pr
i-Pr
-Bu
CF3
CHyF
CHF,
OMe
OLEt
O-n-Pr

Rd
OCF3
OCHF,
OCH,CF3
SCF3
SCF3
SCHF,
cyano
phenyl
2-fluorophenyl
3-chlorophenyl
3-(CF3)phenyl
3-fluorophenyl
3-cyanophenyl
3-(OCF3)phenyl
4-fluorophenyl
4-chlorophenyl

2- (CF3) - 4- chl or ophenyl
2, 5-di fl uor ophenyl
2-fl uoro-5-(CF3) phenyl
2-fl uoro-5-chl orophenyl
, 5-di chl oroph
2-fluoro-5-(0CF3) ph
chhoro 5- (CFS)phenyI CEt 4-fl uorophenyl

Gy

n- Pr 4-chl or opheny
hyl - 4- chkﬁrophenyl

/98 6% ﬁwb
enyl

or O- 4
PCF3 64@5911110@ e@¥13 pyr

yl  gahb8n@idhyf | uo
B) - 4-f | uor ophenyl M
éﬁ?{phe

! el WA
nyl e2cishb-pywtingt ( CF
- (SFRmdoshlangphe
2-fluoro-6-chloro-3-pyridinyl
2,6-dichloro-3-pyridinyl
2-bromo-5-chloro-4-pyridinyl
3-bromo-5-fluorophenyl
3-chloro-5-fluorophenyl
3-fluoro-4-chlorophenyl
2,4-dichlorophenyl
2,4-difluorophenyl
2-fluoro-4-cyanophenyl
2-fluoro-4-chlorophenyl
2-methyl-4-chlorophenyl

Rd
4-cyanophenyl
4-bromophenyl
6-chloro-3-pyridinyl
6-fluoro-3-pyridinyl
6-(CF3)-3-pyridinyl
4,6-dichloro-3-pyridinyl
2-fluoro-6-chloro-3-pyridinyl
2,6-dichloro-3-pyridinyl
2-bromo-5-chloro-4-pyridinyl
3-bromo-5-fluorophenyl
3-chloro-5-fluorophenyl
3-fluoro-4-chlorophenyl
2,4-dichlorophenyl
2,4-difluorophenyl
2-fluoro-4-cyanophenyl
2-fluoro-4-chlorophenyl

i -Pr 2-fluorophenyl
t-Bu 3-chl or ophenyl
CF3 3- ( CFBLphse /066798
CH2F 3-f | uor ophenyl

CHF2 3-cyanophenyl
Ove 3- (0CF3) phenyl

2- quoro 4 chl or ophenyl

WO
Ro, Rdya Q_ H RC Re Re Re
F o (tl??é)% 1
d|ny44bm¢$ﬂ@%@ﬂ4 bronnphenyl
I ophemiylo-albredpRenyl
e SCHF2
nyl @lo&%%rophenyl

3) phisty})-Atophieayl
ny ! 2-methyl-4-(CF3)phenyl
2-chloro-4-(CF3)phenyl
2-(CF3)-4-chlorophenyl
2,5-difluorophenyl
2-fluoro-5-(CF3)phenyl
2-fluoro-5-chlorophenyl
2,5-dichlorophenyl
2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl

Rd
2-fluoro-4-(CF3)phenyl
2,4-bis(CF3)phenyl
2-fluoro-4-bromophenyl
2-chloro-4-fluorophenyl
2-(CF3)-4-fluorophenyl
2-methyl-4-(CF3)phenyl
2-chloro-4-(CF3)phenyl
2-(CF3)-4-chlorophenyl
2,5-difluorophenyl
2-fluoro-5-(CF3)phenyl
2-fluoro-5-chlorophenyl
2,5-dichlorophenyl
2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl

O-i-Pr

4-(CF3)phenyl

2-methyl-4-chlorophenyl



i -Pr 2-fluorophenyl
3-chl orophenyl 3-brono-5-fl uorophenyl
3- ( CF3) pheaybiz@aetibor o- 5- f | uor ophenyl
3-fl uorophenyl 3-fl uoro-4-chl orophenyl
3-cyanophenyl 2, 4-di chl orophenyl 2-flu
2, 4-di fl uorophenyl 2- chloro 5- (CF3) phe

2- brono-5-chl oro-4-pyrid
2-fluo
2-fluo
2,5-d
0-5-

inyl 2,5-difluorophenyl t-Bu
ro- 5- (CF3) phenyl CF3

r o- 5- chl or opREAEROITINRF IS

i chl or ophenyl CHF2

(OCF3) phenyl Owe 3-(0CF3) phenyl

CEt 4-fl uor ophenyl

| 2-fluoro-4-chl orophenyl

Ra is Ow; Rb, Re and Re are
4- (CF3) phellyl F OCHF2

6-chj_ -3 1ginyl

ridi nﬁl{o% (O%)E 6%4 fl uor ophenyl
heny| 24kis(SCpppnyl

nyl inuo@m&n henyl

3) phen Pr phenyl
nyI Fe h%FOAZ ‘Pfoﬁlﬂ)"%lphenyl

nyl 2«Bg)-4-fluorophenyl
2-methyl-4-(CF3)phenyl
2-chloro-4-(CF3)phenyl
2-(CF3)-4-chlorophenyl
2,5-difluorophenyl
2-fluoro-5-(CF3)phenyl
2-fluoro-5-chlorophenyl
2,5-dichlorophenyl
2-fluoro-5-(OCF3)phenyl
2-chloro-5-(CF3)phenyl

2-fl uoros4-cyanophen CER -Pr 4-chl oropheny
0-i-Pr OR aéé arﬁpq{ o yl - 4- chl or ophenyl
H Rd Rd Rdi’Rd 4-cy anophenyl_‘2 f1 uor o-
4- br onophepyl 2 4- bi-g( CF3) phenyj_. %}OPQQHZCR
2-fluoro-4-br om)phen Br | SCF3 uoro- 3-
| SCF3 6- (EF3)|- 3- f¥HiFdi ny| 2- (@B‘)moﬁhqnﬂuor op
4, 6- di chl og10- 3- pysdrdiony|  2- meblylbo4p(Sfi3) phe
2-fluoro-6-chljoro-3-pyrid nyI 2-chl oro-4-(CF
2, 6- di chl d¥o- 3- pyr Pdisny! Cﬁél)“’rﬁ eHI%BPbphe
2- br ono- 5- ¢hl gr o- 4s@igri di 1y| BGRB8 hiruaryophe
Me SCHF, 4,6-dichloro-3-pyridinyl
Et cyano 2-fluoro-6-chloro-3-pyridinyl
Pr phenyl 2,6-dichloro-3-pyridinyl
i-Pr 2-fluorophenyl 2-bromo-5-chloro-4-pyridinyl
-Bu 3-chlorophenyl 3-bromo-5-fluorophenyl
CF3 3-(CF3)phenyl 3-chloro-5-fluorophenyl
CHyF 3-fluorophenyl 3-fluoro-4-chlorophenyl
CHF, 3-cyanophenyl 2,4-dichlorophenyl
OMe 3-(OCF3)phenyl 2,4-difluorophenyl
OLEt 4-fluorophenyl 2-fluoro-4-cyanophenyl
O-n-Pr 4-chlorophenyl 2-fluoro-4-chlorophenyl
O-i-Pr 4-(CF3)phenyl 2-methyl-4-chlorophenyl
TABLE 2
O
R
Z N |
x>
X N* O
N
5

Rl
2-fluoro-4-pyridinyl
2-bromo-4-pyridinyl 2-(triflu
6-fluoro-2-pyridinyl
6-bromo-2-pyridinyl 6-(triflu

4-fluoro-2-pyridinyl

4-bromo-2-pyridinyl

2-chloro-4-pyridinyl

oromethyl)-4-pyridinyl

6-chloro-2-pyridinyl

oromethyl)-2-pyridinyl

4-chloro-2-pyridinyl
4-(trifluoromethyl)-2-pyridinyl



3-chl orophenyl 3-brono-5-fl uorophenyl 2-fluoro-5-(CF3)phenyl CF3

3- (CF3) phenyl 3-chl oro-5-fl uorophenyl 2-fluoro-5-chlorophenyl CH2F

3- f | uor opwerzy12/@2fisuor o- 4- chl or ophenyl 2, 5-di chl or ophenPCTTSER1/066798
3-cyanophenyl 2, 4-di chl orophenyl 2-fl uoro-5-(0CF3)phenyl Owe 3-(0CF3) phenyl
2, 4-di fl uorophenyl 2-chl oro-5-(CF3) pheg | OEt 4-fl uorophenyl

2-fluoro-4- cyanophenyl 0-n-Pr 4-chlor %henyl 2-fl uoro-4-chl or ophenyl

0-i-Pr 4- h h| h .

20121 0011 sPa Ut FHEES o8 RoR L GRRREMY g s nysrisprats post cppredy e
H OCF3 4actiyamagrbdiagt] in2- ddnymrstiod; { CHamphlenyl, VATO@HR2st 4nb addiipha rgpmponent

2, 4- bi (LR REHM! thSlor r%"@oﬁ?@tlﬁ% BF k@rﬁf&’c XBh&i 'dRMent% ahd Hg:{li:ﬁ ArRRRMRRRAENY!

SCF3 6-fluoro-3-p oro4 uoro
CF3) - SIYSprap @.qa}g,rper 2I@@;E@)m atfangfrCQHW@p@apn mgrg@gpg are selected to be consistent

& c h‘lvﬁﬁ %@pl@%fchﬂptﬂyéﬂlgs Bﬁ‘ﬂl@)ébnée ﬁlg'_ea)dﬂh ehyde &ftapphi@dn and environmental
| uor o; | or o- CF3)pheny Pr phenyl

(

6-

: s

6- di chﬁag‘roﬁS %IC{BW ?Qi%@? nﬁo%t@ﬁé‘sﬁnd e@ﬁ?rﬁ% henyl i-Pr 2-fluorophenyl

br ono- 5- chUgefd- érmpylaiichsniptlude betthi 1iduid awd beditydont paSitiods.c hlqurid phrapyditions
b

rOm)'i%'clfuldel%gﬂlﬂggp{’ihcluding emulsifiable concentrates), suspensions, emulsions (including

microemulsions and/or suspoemulsions) and the like, which optionally can be thickened into

Br
6-
4,
2-
2,
2-
3

10 gels. The general types of aqueous liquid compositions are soluble concentrate, suspension
concentrate, capsule suspension, concentrated emulsion, microemulsion and suspo-emulsion.
The general types of nonaqueous liquid compositions are emulsifiable concentrate,
microemulsifiable concentrate, dispersible concentrate and oil dispersion.

The general types of solid compositions are dusts, powders, granules, pellets, prills,

15  pastilles, tablets, filled films (including seed coatings) and the like, which can be
water-dispersible (“wettable”) or water-soluble. Films and coatings formed from film-
forming solutions or flowable suspensions are particularly useful for seed treatment. Active
ingredient can be (micro)encapsulated and further formed into a suspension or solid
formulation; alternatively the entire formulation of active ingredient can be encapsulated (or

20  “overcoated”). Encapsulation can control or delay release of the active ingredient. An
emulsifiable granule combines the advantages of both an emulsifiable concentrate
formulation and a dry granular formulation. High-strength compositions are primarily used
as intermediates for further formulation.

Sprayable formulations are typically extended in a suitable medium before spraying.

25  Such liquid and solid formulations are formulated to be readily diluted in the spray medium,
usually water. Spray volumes can range from about one to several thousand liters per
hectare, but more typically are in the range from about ten to several hundred liters per
hectare. Sprayable formulations can be tank mixed with water or another suitable medium
for foliar treatment by aerial or ground application, or for application to the growing medium

30  ofthe plant. Liquid and dry formulations can be metered directly into drip irrigation systems
or metered into the furrow during planting. Liquid and solid formulations can be applied
onto seeds of crops and other desirable vegetation as seed treatments before planting to
protect developing roots and other subterranean plant parts and/or foliage through systemic
uptake.

35 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.



| uor o- 5- (CF3) phenyl CF3 3-(CF3) phenyl 3-chl oro-5-fl uorophenyl

| uor o- 5- chl or ophenyl CH2F 3-fl uorophenyl 3-fl uoro-4-chl orophenyl

- di chlwoaptean9gi1sCHF2 3- cyanophenyl 2, 4-di chl or ophenyIPCT/US2011/066798

| uor o- 5- (0CF3) phenyl Owe 3-(0CF3) phenyl 2, 4-difl uorophenyl

-chl or o- 5- (CF3) phenyl Okt 4-f|uorophe9y 2-fluoro-4-cyanophenyl 0-n-Pr

4- chl orophenyl 2-fl uoro-4-chlorophenyl ' 0-i-Pr 4-(CF3)phenyl

2-met hyl - 4-chl orophenyl Ra is Me; Rc, Rd and Re are HRo Ro Rb Ro H OCF3

4- cyanophenyl 2-fl uor o-4- ( CF3) pMénght Perc@@HF2 4- br onophenyl

2, 4- bi s(CF3) phenyl d OCH2CF3 6-cphloro-3-pyridi nyl Z- Tluoro Z-br omophenyl
SCF3 6-fl uoro-3-pyridinyl 2-AIQ 5% 0- 4- flﬂ r ophenyl SCF3

CF3) - 3-pyri di nyl 2-(CF3)-4- fn““eupuenyL—E@EQCHFZ &Hﬁwmnt

di chlvger-Bridersitlé Byd watdret hyglop4-doCr3) phenylooEt  cyaro

(
6-
f'Uoros@ﬁﬁﬁk?&ﬁu@spMﬂﬂéQéH@ 2-chl oro-4-(CF3) phenyl Pr phenyl

6- dIChE%%%I -pyrldlny 2- (CF3) - 4-chl orophenyl i-Pr 2-fl uorophenyl
b h

b

o

2-f

2-f

2,5
2-f

2

r ono- oro-4-pyridinyl 2,5-difluorophenyl t-Bu 3-chl orophenyl
r ono- EMiDumemphBﬂymp@mﬁhuprolSﬂXCF3)pheﬂy99CF3 3-{-GP3) phenyl
hl or o-Baniilkiuny, Spheioys 2- f | uor o- 5- chl or ophenyl

(including Emulsifiable

Br
6-
4,
2-
2,
2-
3
3

Concentrates)

Dusts 1-25 70-99 0-5
Granules and Pellets 0.001-95 5-99.999 0-15
High Strength Compositions 90-99 0-10 0-2

Solid diluents include, for example, clays such as bentonite, montmorillonite,
attapulgite and kaolin, gypsum, cellulose, titanium dioxide, zinc oxide, starch, dextrin,
sugars (e.g., lactose, sucrose), silica, talc, mica, diatomaceous earth, urea, calcium carbonate,
sodium carbonate and bicarbonate, and sodium sulfate. Typical solid diluents are described

5 in Watkins et al., Handbook of Insecticide Dust Diluents and Carriers, 2nd Ed., Dorland
Books, Caldwell, New Jersey.

Liquid diluents include, for example, water, N,N-dimethylalkanamides (e.g.,
N,N-dimethylformamide), limonene, dimethyl sulfoxide, N-alkylpyrrolidones (e.g.,
N-methylpyrrolidinone), ethylene glycol, triethylene glycol, propylene glycol, dipropylene

10 glycol, polypropylene glycol, propylene carbonate, butylene carbonate, paraffins (e.g., white
mineral oils, normal paraffins, isoparaffins), alkylbenzenes, alkylnaphthalenes, glycerine,
glycerol triacetate, sorbitol, triacetin, aromatic hydrocarbons, dearomatized aliphatics,
alkylbenzenes, alkylnaphthalenes, ketones such as cyclohexanone, 2-heptanone, isophorone
and 4-hydroxy-4-methyl-2-pentanone, acetates such as isoamyl acetate, hexyl acetate, heptyl

15  acetate, octyl acetate, nonyl acetate, tridecyl acetate and isobornyl acetate, other esters such
as alkylated lactate esters, dibasic esters and y-butyrolactone, and alcohols, which can be
linear, branched, saturated or unsaturated, such as methanol, ethanol, n-propanol, isopropyl
alcohol, n-butanol, isobutyl alcohol, n-hexanol, 2-ethylhexanol, #-octanol, decanol, isodecyl
alcohol, isooctadecanol, cetyl alcohol, lauryl alcohol, tridecyl alcohol, oleyl alcohol,

20  cyclohexanol, tetrahydrofurfuryl alcohol, diacetone alcohol and benzyl alcohol. Liquid
diluents also include glycerol esters of saturated and unsaturated fatty acids (typically
Cg—C»y), such as plant seed and fruit oils (e.g, oils of olive, castor, linseed, sesame, corn
(maize), peanut, sunflower, grapeseed, safflower, cottonseed, soybean, rapeseed, coconut
and palm kernel), animal-sourced fats (e.g., beef tallow, pork tallow, lard, cod liver oil, fish

25 oil), and mixtures thereof. Liquid diluents also include alkylated fatty acids (e.g.,
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nature of the hydrophilic and lipophilic groups in a surfactant molecule, surfactants can be
uscful as wetting agents, dispersants, emulsifiers or defoaming agents.

10 Surfactants can be classified as nonionic, anionic or cationic. Nonionic surfactants
useful for the present compositions include, but are not limited to: alcohol alkoxylates such
as alcohol alkoxylates based on natural and synthetic alcohols (which are branched or linear)
and prepared from the alcohols and ethylene oxide, propylene oxide, butylene oxide or
mixtures thercof; amine ecthoxylates, alkanolamides and ecthoxylated alkanolamides;

15  alkoxylated triglycerides such as ethoxylated soybean, castor and rapeseed oils; alkylphenol
alkoxylates such as octylphenol ethoxylates, nonylphenol ecthoxylates, dinonyl phenol
cthoxylates and dodecyl phenol ethoxylates (prepared from the phenols and ethylene oxide,
propylene oxide, butylene oxide or mixtures thereof); block polymers prepared from
ethylene oxide or propylene oxide and reverse block polymers where the terminal blocks are

20  prepared from propylene oxide; ethoxylated fatty acids; ethoxylated fatty esters and oils;
cthoxylated methyl esters; ethoxylated tristyrylphenol (including those prepared from
cthylene oxide, propylene oxide, butylene oxide or mixtures thereof); fatty acid esters,
glycerol esters, lanolin-based derivatives, polyethoxylate esters such as polyethoxylated
sorbitan fatty acid esters, polyethoxylated sorbitol fatty acid esters and polyethoxylated

25  glycerol fatty acid esters; other sorbitan derivatives such as sorbitan esters; polymeric
surfactants such as random copolymers, block copolymers, alkyd peg (polyethylene glycol)
resins, graft or comb polymers and star polymers; polyethylene glycols (pegs); polyethylene
glycol fatty acid esters; silicone-based surfactants; and sugar-derivatives such as sucrose
esters, alkyl polyglycosides and alkyl polysaccharides.

30 Useful anionic surfactants include, but are not limited to: alkylaryl sulfonic acids and
their salts; carboxylated alcohol or alkylphenol ethoxylates; diphenyl sulfonate derivatives;
lignin and lignin derivatives such as lignosulfonates; maleic or succinic acids or their
anhydrides; olefin sulfonates; phosphate esters such as phosphate esters of alcohol
alkoxylates, phosphate esters of alkylphenol alkoxylates and phosphate esters of styryl

35 phenol ecthoxylates; protein-based surfactants; sarcosine derivatives; styryl phenol ether
sulfate; sulfates and sulfonates of oils and fatty acids; sulfates and sulfonates of ethoxylated
alkylphenols; sulfates of alcohols; sulfates of ethoxylated alcohols; sulfonates of amines and

amides such as N,N-alkyltaurates; sulfonates of benzene, cumene, toluene, xylene, and
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2,4-di Chﬁlggtgrgpetﬂ&leof); amine salts such as amine acetates and diamine salts; quaternary
ammonium salts such as quaternary salts, ethoxylated quaternary salts and diquaternary salts;

10 and amine oxides such as alkyldimethylamine oxides and bis-(2-hydroxyethyl)-alkylamine
oxides.

Also useful for the present compositions are mixtures of nonionic and anionic
surfactants or mixtures of nonionic and cationic surfactants. Nonionic, anionic and cationic
surfactants and their recommended uses are disclosed in a variety of published references

15  including McCutcheon’s Emulsifiers and Detergents, annual American and International
Editions published by McCutcheon’s Division, The Manufacturing Confectioner Publishing
Co.; Sisely and Wood, Encyclopedia of Surface Active Agents, Chemical Publ. Co., Inc.,
New York, 1964; and A. S. Davidson and B. Milwidsky, Synthetic Detergents, Seventh
Edition, John Wiley and Sons, New York, 1987.

20 Compositions of this invention can also contain formulation auxiliaries and additives,
known to those skilled in the art as formulation aids (some of which can be considered to
also function as solid diluents, liquid diluents or surfactants). Such formulation auxiliaries
and additives can control: pH (buffers), foaming during processing (antifoams such
polyorganosiloxanes), sedimentation of active ingredients (suspending agents), viscosity

25  (thixotropic thickeners), in-container microbial growth (antimicrobials), product freezing
(antifreezes), color (dyes/pigment dispersions), wash-off (film formers or stickers),
evaporation (evaporation retardants), and other formulation attributes. Film formers include,
for example, polyvinyl acetates, polyvinyl acetate copolymers, polyvinylpyrrolidone-vinyl
acetate copolymer, polyvinyl alcohols, polyvinyl alcohol copolymers and waxes. Examples

30  of formulation auxiliaries and additives include those listed in McCutcheon’s Volume 2:
Functional Materials, annual International and North American editions published by
McCutcheon’s Division, The Manufacturing Confectioner Publishing Co.; and PCT
Publication WO 03/024222.

The compound of Formula 1 and any other active ingredients are typically

35 incorporated into the present compositions by dissolving the active ingredient in a solvent or
by grinding in a liquid or dry diluent. Solutions, including emulsifiable concentrates, can be
prepared by simply mixing the ingredients. If the solvent of a liquid composition intended

for use as an emulsifiable concentrate is water-immiscible, an emulsifier is typically added to
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2, 4- di chpovdepheanybe grephnad by -Ber(ddgFa)doiamity gbvibing (such as with a hammer mill or

fluid-energy mill). Granules and pellets can be prepared by spraying the active material upon

preformed granular carriers or by agglomeration techniques. See Browning,

10 “Agglomeration”, Chemical Engineering, December 4, 1967, pp 147-48, Perry’s Chemical

Engineer’s Handbook, 4th Ed., 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,

U.S. 3,920,442 and DE 3,246,493. Tablets can be prepared as taught in U.S. 5,180,587, U.S.

15 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
Bioscience, The Food-Environment Challenge, T. Brooks and T. R. Roberts, Eds.,

20  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
and Examples 8, 12, 15, 39, 41, 52, 53, 58, 132, 138-140, 162-164, 166, 167 and 169-182;
U.S. 2,891,855, Col. 3, line 66 through Col. 5, line 17 and Examples 1-4; Klingman, Weed

25  Control as a Science, John Wiley and Sons, Inc., New York, 1961, pp 81-96; Hance et al.,
Weed Control Handbook, 8th Ed., Blackwell Scientific Publications, Oxford, 1989; and
Developments in formulation technology, PJB Publications, Richmond, UK, 2000.

In the following Examples, all formulations are prepared in conventional ways.

Compound numbers refer to compounds in Index Table A. Without further elaboration, it is
30  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. Percentages

are by weight except where otherwise indicated.
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2- f | uor o- 6- dhikhStre@ath¢iondéntrate 2- chI or 0- 4- (CF3) phenyl Pr phenyl
2, 6-di chl oro- 30%5{‘{; ofhdy! 2-(CE3)-4-chlorophenyl i-Pr 2-fl uoropEggy/l
2- br ono- 5-chl or 0- 4- pyri d| nyl 2,5-difluorophenyl t-Bu 3-chl orophe
3- br ono- 5- f | uor¥tieiageh- fI uor o- 5 ( CF3) phenyl ~ CF3 3- (CF3)phenyI05 o
3- chl or o- 5- f | uasyaMBEOYhohbldBhEsiBcchl or ophenyl CH2F 3-f | uor ophepyy
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2,4-difluor %Qt?@fe Pow&hl or 0o- 5- (CF3) phenyl OEt 4-fl uorophenyl

compound 2 65.0%

dodecylphenol polyethylene glycol ether 2.0%

sodium ligninsulfonate 4.0%

sodium silicoaluminate 6.0%

montmorillonite (calcined) 23.0%

Example C
Granule
compound 3 10.0%
attapulgite granules (low volatile matter, 0.71/0.30 mm,; 90.0%

U.S.S. No. 25-50 sieves)

Example D
Extruded Pellet
compound 4 25.0%
anhydrous sodium sulfate 10.0%
crude calcium ligninsulfonate 5.0%
sodium alkylnaphthalenesulfonate 1.0%
calcium/magnesium bentonite 59.0%
5 Example E
Emulsifiable Concentrate
compound 5 10.0%
polyoxyethylene sorbitol hexoleate 20.0%
Ce—C fatty acid methyl ester 70.0%
Example F
Microemulsion
compound 6 5.0%
polyvinylpyrrolidone-vinyl acetate copolymer 30.0%
alkylpolyglycoside 30.0%
glyceryl monooleate 15.0%

water 20.0%
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Br SCF3 6-fl uoro-3-pyridinyl 2-chloro-4=fluorophenyl | SCF3
6- (CF3) - 3-pyri dinyl 2-(CF3)- 4f|uor% henyl ~ Me SCHF2
4, 6-di chl oro- 3-pyridi nyl 2-nethyl- —(‘%B@%&henw Et cyano
2-f1 uor o- 6- AskddesaBugnyri di nyl 2-chl or o- 4- (CF3) phenyl Pr phenyl
2, 6-di chl oro- 3- o%ﬁ{fogh&'yl 2- (CF3) 4- chl orophenyl i-Pr 2-fl uoroglqg@y/l
2- brono-5-chl oro-4-pyridin 5-di fl uorophenyl t-Bu 3-chl orophe
3- br ono- 5- f | uorRgbAERYIPyrpalf OG@W&Y%%@S)D%WPT CF3 3- ( CF3) phenyf p.00%
3-chl oro-5-fl uqh@ﬁgyeguh“axfl uoro 5-chl or ophenyl CH2F 3-fl uor opheoyl
3-fluoro-4-chlor hen]é 12 chI or ophenyl CHF2 3-cyanophenyl 1.00%
2, 4- di chl or oph PiRSHERSte 0CF3) phenyl OMe 3- (OCF3) phenyl 1:00%
2, 4- di f | uor ophgyyoxethhilcat/peyok GhdpydtrenylbclCldpolimiidruior ophenyl  1.00%
2-T1 uoro- 4- cyanephanylonol (POE 20) 2.00%
polyorganosilane 0.20%
colorant red dye 0.05%
water 65.75%
Example H
Fertilizer Stick
compound § 2.50%
pyrrolidone-styrene copolymer 4.80%
tristyrylphenyl 16-cthoxylate 2.30%
talc 0.80%
corn starch 5.00%
slow-release fertilizer 36.00%
kaolin 38.00%
water 10.60%
Example 1
Suspension Concentrate
compound 9 35%
butyl polyoxyethylene/polypropylene block copolymer 4.0%
stearic acid/polyethylene glycol copolymer 1.0%
styrene acrylic polymer 1.0%
xanthan gum 0.1%
propylene glycol 5.0%
silicone based defoamer 0.1%
1,2-benzisothiazolin-3-one 0.1%
water 53.7%
Example J
Emulsion in Water
compound 10 10.0%
butyl polyoxyethylene/polypropylene block copolymer 4.0%

stearic acid/polyethylene glycol copolymer 1.0%
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2-fluoro-4-cyanophenyl  0-n-Pr 4-chlorophenyl 2-fluoro-4-chl orgphenyl
O0-i-Pr '

Example K
Oil Dispersion
compound 11 25%
polyoxyethylene sorbitol hexaoleate 15%
organically modified bentonite clay 2.5%
fatty acid methyl ester 57.5%
Example L
Suspoemulsion
compound 12 10.0%
imidacloprid 5.0%
butyl polyoxyethylene/polypropylene block copolymer 4.0%
stearic acid/polyethylene glycol copolymer 1.0%
styrene acrylic polymer 1.0%
xanthan gum 0.1%
propylene glycol 5.0%
silicone based defoamer 0.1%
1,2-benzisothiazolin-3-one 0.1%
aromatic petroleum based hydrocarbon 20.0%
water 53.7%

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

5  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

tissues, and thereby causing injury or damage to, for example, growing or stored agronomic

crops, forests, greenhouse crops, ornamentals, nursery crops, stored foodstuffs or fiber

10 products, or houses or other structures or their contents, or being harmful to animal health or

public health. Those skilled in the art will appreciate that not all compounds are equally
effective against all growth stages of all pests.
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snails, plant-pathogenic fungi, bacteria and viruses), improved plant growth, increased

ﬁl callpl for

tolerance of adverse growing conditions such as high or low temperatures, low or high soil

10 moisture, and high salinity, increased flowering or fruiting, greater harvest yields, more rapid
maturation, higher quality and/or nutritional value of the harvested product, or improved
storage or process properties of the harvested products. Transgenic 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

15 an insecticidal Bacillus thuringiensis toxin such as YIELD GARD®, KNOCKOUT®,
STARLINK®, BOLLGARD®, NuCOTN® and NEWLEAF®, and herbicide-tolerant varieties
of corn, cotton, soybean and rapesced such as ROUNDUP READY®, LIBERTY LINK®,

I®, STS® and CLEARFIELD®, as well as crops expressing N-acetyltransferase (GAT) to
provide resistance to glyphosate herbicide, or crops containing the HRA gene providing

20  resistance to herbicides inhibiting acetolactate synthase (ALS). The present compounds and
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

25  synergistically with the phenotypic expression of proteins or other natural products toxic to
invertebrate pests to provide greater-than-additive control of these pests. Also the present
compounds and compositions may interact synergistically with traits improving plant growth
or other aspects of crop vigor, including traits conferring resistance to environmental stress
such as suboptimal moisture.

30 Compositions of this invention can also optionally comprise plant nutrients, e.g., a
fertilizer composition comprising at least one plant nutrient selected from nitrogen,
phosphorus, potassium, sulfur, calcium, magnesium, iron, copper, boron, manganese, zinc,
and molybdenum. Of note are compositions comprising at least one fertilizer composition
comprising at least one plant nutrient selected from nitrogen, phosphorus, potassium, sulfur,

35  calcium and magnesium. Compositions of the present invention which further comprise at
least one plant nutrient can be in the form of liquids or solids. Of note are solid formulations
in the form of granules, small sticks or tablets. Solid formulations comprising a fertilizer

composition can be prepared by mixing the compound or composition of the present
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adults of the order Lepidoptera, such as armyworms, cutworms, loopers, and heliothines in

the family Noctuidae (e.g., pink stem borer (Sesamia inferens Walker), corn stalk borer
10 (Sesamia nonagrioides Lefebvre), southern armyworm (Spodoptera eridania Cramer), fall
armyworm (Spodoptera fugiperda J. E. Smith), beet armyworm (Spodoptera exigua
Hiibner), cotton leafworm (Spodoptera littoralis Boisduval), yellowstriped armyworm
(Spodoptera ornithogalli Guenée), black cutworm (Agrotis ipsilon Hufnagel), velvetbean
caterpillar (Anticarsia gemmatalis Hubner), green fruitworm (Lithophane antennata
15  Walker), cabbage armyworm (Barathra brassicae Linnaeus), soybean looper (Pseudoplusia
includens Walker), cabbage looper (Trichoplusia ni Hiibner), tobacco budworm (Heliothis
virescens Fabricius)); borers, cascbearers, webworms, coneworms, cabbageworms and
skeletonizers from the family Pyralidae (e.g., European corn borer (Ostrinia nubilalis
Hiibner), navel orangeworm (Amyelois transitella Walker), corn root webworm (Crambus
20 caliginosellus Clemens), sod webworms (Pyralidae: Crambinae) such as sod worm
(Herpetogramma licarsisalis Walker), sugarcane stem borer (Chilo infuscatellus Snellen),
tomato small borer (Neoleucinodes elegantalis Guenée), green leafroller (Cnaphalocerus
medinalis), grape leaffolder (Desmia funeralis Hiibner), melon worm (Diaphania nitidalis
Stoll), cabbage center grub (Helluala hydralis Guenée), yellow stem borer (Scirpophaga
25  incertulas Walker), early shoot borer (Scirpophaga infuscatellus Snellen), white stem borer
(Scirpophaga innotata Walker), top shoot borer (Scirpophaga nivella Fabricius), dark-
headed rice borer (Chilo polychrysus Meyrick), cabbage cluster caterpillar (Crocidolomia
binotalis English)); leafrollers, budworms, seed worms, and fruit worms in the family
Tortricidae (e.g., codling moth (Cydia pomonella Linnacus), grape berry moth (Endopiza
30  viteana Clemens), oriental fruit moth (Grapholita molesta Busck), citrus false codling moth
(Cryptophlebia leucotreta Meyrick), citrus borer (Ecdytolopha aurantiana Lima), redbanded
leafroller (Argyrotaenia velutinana Walker), obliquebanded leafroller (Choristoneura
rosaceana Harris), light brown apple moth (Epiphyas postvittana Walker), European grape
berry moth (Eupoecilia ambiguella Hiibner), apple bud moth (Pandemis pyrusana Kearfott),
35 omnivorous leafroller (Platynota stultana Walsingham), barred fruit-tree tortrix (Pandemis
cerasana Hiibner), apple brown tortrix (Pandemis heparana Denis & Schiffermiiller)); and
many other economically important lepidoptera (e.g., diamondback moth (Plutella xylostella

Linnacus), pink bollworm (Pectinophora gossypiella Saunders), gypsy moth (Lymantria
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cockroach (Blattella germanica Linnacus), brownbanded cockroach (Supella longipalpa

Fabricius), American cockroach (Periplaneta americana Linnaeus), brown cockroach

10 (Periplaneta brunnea Burmeister), Madeira cockroach (Leucophaea maderae Fabricius)),

smoky brown cockroach (Periplaneta fuliginosa Service), Australian Cockroach

(Periplaneta australasiae Fabr.), lobster cockroach (Nauphoeta cinerea Olivier) and smooth

cockroach (Symploce pallens Stephens)); eggs, foliar feeding, fruit feeding, root feeding,

seed feeding and vesicular tissue feeding larvae and adults of the order Coleoptera including

15  weevils from the families Anthribidae, Bruchidae, and Curculionidae (e.g., boll weevil

(Anthonomus grandis Boheman), rice water weevil (Lissorhoptrus oryzophilus Kuschel),

granary weevil (Sitophilus granarius Linnaeus), rice weevil (Sitophilus oryzae Linnacus)),

annual bluegrass weevil (Listronotus maculicollis Dietz), bluegrass billbug (Sphenophorus

parvulus Gyllenhal), hunting billbug (Sphenophorus venatus vestitus), Denver billbug

20  (Sphenophorus cicatristriatus Fahracus)); flea beetles, cucumber beetles, rootworms, leaf

beetles, potato beetles, and leafminers in the family Chrysomelidae (e.g., Colorado potato

beetle (Leptinotarsa decemlineata Say), western corn rootworm (Diabrotica virgifera

virgifera LeConte)); chafers and other beetles from the family Scarabaeidae (e.g., Japanese

beetle (Popillia japonica Newman), oriental beetle (4dnomala orientalis Waterhouse,

25  Exomala orientalis (Waterhouse) Baraud), northern masked chafer (Cyclocephala borealis

Arrow), southern masked chafer (Cyclocephala immaculata Olivier or C. [urida Bland),

dung beetle and white grub (Aphodius spp.), black turfgrass ataenius (Ataenius spretulus

Haldeman), green June beetle (Cotinis nitida Linnacus), Asiatic garden beetle (Maladera

castanea Arrow), May/June beetles (Phyllophaga spp.) and European chafer (Rhizotrogus

30  majalis Razoumowsky)); carpet beetles from the family Dermestidae; wireworms from 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 from the family Forficulidae (e.g., European carwig

35  (Forficula auricularia Linnaeus), black earwig (Chelisoches morio Fabricius)); eggs,

immatures, adults and nymphs of the orders Hemiptera and Homoptera such as, plant bugs

from the family Miridae, cicadas from the family Cicadidae, leathoppers (e.g. Empoasca

spp.) from the family Cicadellidae, bed bugs (e.g., Cimex lectularius Linnacus) from the
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Lygaecidae, spittlebugs from the family Cercopidae squash bugs from the family Coreidae,
and red bugs and cotton stainers from the family Pyrrhocoridae.

10 Agronomic and nonagronomic pests also include: eggs, larvae, nymphs and adults of
the order Acari (mites) such as spider mites and red mites in the family Tetranychidae (e.g.,
European red mite (Panonychus ulmi Koch), two spotted spider mite (ZTetranychus urticae
Koch), McDaniel mite (Tetranychus mcdanieli McGregor));, flat mites in the family
Tenuipalpidae (e.g., citrus flat mite (Brevipalpus lewisi McGregor)); rust and bud mites in

15  the family Eriophyidac 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 Glycyphagidae; ticks in the family Ixodidae,
commonly known as hard ticks (e.g., deer tick (Ixodes scapularis Say), Australian paralysis
tick (Ixodes holocyclus Neumann), American dog tick (Dermacentor variabilis Say), lone

20  star tick (dmblyomma americanum Linnaeus)) and ticks in the family Argasidae, commonly
known as soft ticks (e.g., relapsing fever tick (Ornithodoros turicata), common fowl tick
(Argas radiatus)); scab and itch mites in the families Psoroptidac, Pyemotidae, and
Sarcoptidae; eggs, adults and immatures of the order Orthoptera including grasshoppers,
locusts and crickets (e.g., migratory grasshoppers (e.g., Melanoplus sanguinipes Fabricius,

25 M. differentialis Thomas), American grasshoppers (e.g., Schistocerca americana Drury),
desert locust (Schistocerca gregaria Forskal), migratory locust (Locusta migratoria
Linnaeus), bush locust (Zonocerus spp.), house cricket (Acheta domesticus Linnacus), mole
crickets (e.g., tawny mole cricket (Scapteriscus vicinus Scudder) and southern mole cricket
(Scapteriscus borellii Giglio-Tos)); eggs, adults and immatures of the order Diptera

30  including leafminers (e.g., Liriomyza spp. such as serpentine vegetable leafminer (Liriomyza
sativae Blanchard)), midges, fruit flies (Tephritidae), frit flies (e.g., Oscinella frit Linnacus),
soil maggots, house flies (e.g., Musca domestica Linnaeus), lesser house flies (e.g., Fannia
canicularis Linnacus, F. femoralis Stein), stable flies (e.g., Stomoxys calcitrans Linnaeus),
face flies, horn flies, blow flies (e.g., Chrysomya spp., Phormia spp.), and other muscoid fly

35  pests, horse flies (e.g., Tabanus spp.), bot flies (e.g., Gastrophilus spp., Oestrus spp.), cattle
grubs (e.g., Hypoderma spp.), deer flies (e.g., Chrysops spp.), keds (e.g., Melophagus ovinus
Linnacus) and other Brachycera, mosquitoes (e.g., Aedes spp., Anopheles spp., Culex spp.),

black flies (e.g., Prosimulium spp., Simulium spp.), biting midges, sand flies, sciarids, and
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Fabricius), red imported fire ant (Solenopsis invicta Buren), Argentine ant (Iridomyrmex
10 humilis Mayr), crazy ant (Paratrechina longicornis Latreille), pavement ant (Tetramorium
caespitum Linnacus), cornfield ant (Lasius alienus Forster) and odorous house ant
(Tapinoma sessile Say). Other Hymenoptera including bees (including carpenter bees),
hornets, yellow jackets, wasps, and sawflies (Neodiprion spp.; Cephus spp.); insect pests of
the order Isoptera including termites in the Termitidae (e.g., Macrotermes sp., Odontotermes
15  obesus Rambur), Kalotermitidae (e.g., Cryptotermes sp.), and Rhinotermitidae (e.g.,
Reticulitermes sp., Coptotermes sp., Heterotermes tenuis Hagen) families, the ecastern
subterrancan termite (Reticulitermes flavipes Kollar), western subterranean termite
(Reticulitermes hesperus Banks), Formosan subterranean termite (Coptotermes formosanus
Shiraki), West Indian drywood termite (Incisitermes immigrans Snyder), powder post
20  termite (Cryptotermes brevis Walker), drywood termite (Incisitermes snyderi Light),
southeastern subterrancan termite (Reticulitermes 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
(Lepisma saccharina Linnaeus) and firebrat (Thermobia domestica Packard); insect pests of
25  the order Mallophaga and including the head louse (Pediculus humanus capitis De Geer),
body louse (Pediculus humanus Linnaeus), chicken body louse (Menacanthus stramineus
Nitszch), dog biting louse (7Trichodectes canis De Geer), fluff louse (Goniocotes gallinae De
Geer), sheep body louse (Bovicola ovis Schrank), short-nosed cattle louse (Haematopinus
eurysternus Nitzsch), long-nosed cattle louse (Linognathus vituli Linnacus) and other
30  sucking and chewing parasitic lice that attack man and animals; insect pests of the order
Siphonoptera including the oriental rat flea (Xenopsylla cheopis Rothschild), cat flea
(Ctenocephalides felis Bouche), dog flea (Ctenocephalides canis Curtis), hen flea
(Ceratophyllus gallinae Schrank), sticktight flea (Echidnophaga gallinacea Westwood),
human flea (Pulex irritans Linnacus) and other fleas afflicting mammals and birds.
35  Additional arthropod pests covered include: spiders in the order Araneae such as the brown
recluse spider (Loxosceles reclusa Gertsch & Mulaik) and the black widow spider
(Latrodectus mactans Fabricius), and centipedes in the order Scutigeromorpha such as the

house centipede (Scutigera coleoptrata Linnacus).
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SCF3 Lepidoptera (e.g., Alabama argillacea Hiibner (cotton leaf worm), Archips argyrospila
Walker (fruit tree leaf roller), 4. rosana Linnacus (European leaf roller) and other Archips
10 species, Chilo suppressalis Walker (rice stem borer), Cnaphalocrosis medinalis Guenée (rice
leaf roller), Crambus caliginosellus Clemens (corn root webworm), Crambus teterrellus
Zincken (bluegrass webworm), Cydia pomonella Linnaeus (codling moth), Earias insulana
Boisduval (spiny bollworm), Earias vittella Fabricius (spotted bollworm), Helicoverpa
armigera Hibner (American bollworm), Helicoverpa zea Boddie (corn earworm), Heliothis
15  virescens Fabricius (tobacco budworm), Herpetogramma licarsisalis Walker (sod
webworm), Lobesia botrana Denis & Schiffermiiller (grape berry moth), Pectinophora
gossypiella Saunders (pink bollworm), Phyllocnistis citrella Stainton (citrus leafminer),
Pieris brassicae Linnaeus (large white butterfly), Pieris rapae Linnaeus (small white
butterfly), Plutella xylostella Linnaeus (diamondback moth), Spodoptera exigua Hiibner
20  (beet armyworm), Spodoptera litura Fabricius (tobacco cutworm, cluster caterpillar),
Spodoptera frugiperda J. E. Smith (fall armyworm), Trichoplusia ni Hiibner (cabbage
looper) and Tuta absoluta Meyrick (tomato leafminer)).
Compounds of the invention also have significant activity on members from the order
Homoptera including: Acyrthosiphon pisum Harris (pea aphid), Aphis craccivora Koch
25  (cowpea aphid), Aphis fabae Scopoli (black bean aphid), Aphis gossypii Glover (cotton
aphid, melon aphid), Aphis pomi De Geer (apple aphid), Aphis spiraecola Patch (spirea
aphid), Aulacorthum solani Kaltenbach (foxglove aphid), Chaetosiphon fragaefolii
Cockerell (strawberry aphid), Diuraphis noxia Kurdjumov/Mordvilko (Russian wheat
aphid), Dysaphis plantaginea Paaserini (rosy apple aphid), Eriosoma lanigerum Hausmann
30  (woolly apple aphid), Hyalopterus pruni Geoffroy (mealy plum aphid), Lipaphis erysimi
Kaltenbach (turnip aphid), Metopolophium dirrhodum Walker (cereal aphid), Macrosiphum
euphorbiae Thomas (potato aphid), Myzus persicae Sulzer (peach-potato aphid, green peach
aphid), Nasonovia ribisnigri Mosley (lettuce aphid), Pemphigus spp. (root aphids and gall
aphids), Rhopalosiphum maidis Fitch (corn leaf aphid), Rhopalosiphum padi Linnaeus (bird
35  cherry-oat aphid), Schizaphis graminum Rondani (greenbug), Sitobion avenae Fabricius
(English grain aphid), Therioaphis maculata Buckton (spotted alfalfa aphid), Toxoptera
aurantii Boyer de Fonscolombe (black citrus aphid), and Toxoptera citricida Kirkaldy

(brown citrus aphid); Adelges spp. (adelgids); Phylloxera devastatrix Pergande (pecan
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(white-backed planthopper), Sogatodes orizicola Muir (rice delphacid), Typhlocyba pomaria

McAtee white apple leathopper, Erythroneoura spp. (grape leathoppers); Magicidada

10 septendecim Linnaeus (periodical cicada); Icerya purchasi Maskell (cottony cushion scale),
Quadraspidiotus perniciosus Comstock (San Jose scale); Planococcus citri Risso (citrus
mealybug); Pseudococcus spp. (other mealybug complex); Cacopsylla pyricola Foerster
(pear psylla), Trioza diospyri Ashmead (persimmon psylla).

Compounds of this invention may also have activity on members from the order

15  Hemiptera including: Acrosternum hilare Say (green stink bug), Anasa tristis De Geer
(squash bug), Blissus leucopterus leucopterus Say (chinch bug), Cimex lectularius Linnacus
(bed bug) Corythuca gossypii Fabricius (cotton lace bug), Cyrtopeltis modesta Distant
(tomato bug), Dysdercus suturellus Herrich-Schiffer (cotton stainer), Euchistus servus Say
(brown stink bug), Euchistus variolarius Palisot de Beauvois (one-spotted stink bug),

20  Graptosthetus spp. (complex of seed bugs), Leptoglossus corculus Say (leaf-footed pine seed
bug), Lygus lineolaris Palisot de Beauvois (tarnished plant bug), Nezara viridula Linnacus
(southern green stink bug), Oebalus pugnax Fabricius (rice stink bug), Oncopeltus fasciatus
Dallas (large milkweed bug), Pseudatomoscelis seriatus Reuter (cotton fleahopper). Other
insect orders controlled by compounds of the invention include Thysanoptera (e.g.,

25  Frankliniella occidentalis Pergande (western flower thrips), Scirthothrips citri Moulton
(citrus thrips), Sericothrips variabilis Beach (soybean thrips), and Thrips tabaci Lindeman
(onion thrips); and the order Coleoptera (e.g., Leptinotarsa decemlineata Say (Colorado
potato beetle), Epilachna varivestis Mulsant (Mexican bean beetle) and wireworms of the
genera Agriotes, Athous or Limonius).

30 Compounds of the present invention also have activity on members of the Classes
Nematoda, Cestoda, Trematoda, and 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 Pratylenchus, stubby

35  root nematodes in the genus Trichodorus, etc.) and animal and human health pests (i.c. all
economically important flukes, tapeworms, and roundworms, such as Strongylus vulgaris in
horses, Toxocara canis in dogs, Haemonchus contortus in sheep, Dirofilaria immitis Leidy

in dogs, Anoplocephala perfoliata in horses, Fasciola hepatica Linnaeus in ruminants, etc.).
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10 Of note is use of compounds of this invention for controlling southern green stink bug
(Nezara viridula), western tarnished plant bug (Lygus hesperus), rice water weevil
(Lissorhoptrus oryzophilus), rice brown planthopper (Nilaparvata Ilugens), rice green
leathopper (Nephotettix virescens) and striped rice borer (Chilo suppressalis).

Compounds of the present invention are also useful for increasing vigor of a crop

15  plant. This method comprises contacting the crop plant (e.g., foliage, flowers, fruit or roots)
or the seed from which the crop plant is grown with a compound of Formula 1 in amount
sufficient to achieve the desired plant vigor effect (i.e. biologically effective amount).
Typically the compound of Formula 1 is applied in a formulated composition. Although the
compound of Formula 1 is often applied directly to the crop plant or its seed, it can also be

20  applied to the locus of the crop plant, i.e. the environment of the crop plant, particularly the
portion of the environment in close enough proximity to allow the compound of Formula 1
to migrate to the crop plant. The locus relevant to this method most commonly comprises
the growth medium (i.e. medium providing nutrients to the plant), typically soil in which the
plant is grown. Treatment of a crop plant to increase vigor of the crop plant thus comprises

25  contacting the crop plant, the seed from which the crop plant is grown or the locus of the
crop plant with a biologically effective amount of a compound of Formula 1.

Increased crop vigor can result in one or more of the following observed effects: (a)
optimal crop establishment as demonstrated by excellent seed germination, crop emergence
and crop stand; (b) enhanced crop growth as demonstrated by rapid and robust leaf growth

30 (e.g., measured by leaf area index), plant height, number of tillers (e.g., for rice), root mass
and overall dry weight of vegetative mass of the crop; (¢) improved crop yields, as
demonstrated by time to flowering, duration of flowering, number of flowers, total biomass
accumulation (i.e. yield quantity) and/or fruit or grain grade marketability of produce (i.c.
yield quality); (d) enhanced ability of the crop to withstand or prevent plant discase

35 infections and arthropod, nematode or mollusk pest infestations; and (¢) increased ability of
the crop to withstand environmental stresses such as exposure to thermal extremes,

suboptimal moisture or phytotoxic chemicals.
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nonideal environment, i.e. an environment comprising one or more aspects adverse to the
10 plant achieving the full genetic potential it would exhibit in an ideal environment.

Of note is the present method for increasing vigor of a crop plant wherein the crop
plant is grown in an environment comprising phytophagous invertebrate pests. Also of note
is the present method for increasing vigor of a crop plant wherein the crop plant is grown in
an environment not comprising phytophagous invertebrate pests. Also of note is the present

15  method for increasing vigor of a crop plant wherein the crop plant is grown an environment
comprising an amount of moisture less than ideal for supporting growth of the crop plant. Of
note is the present method for increasing vigor of a crop plant wherein the crop is rice. Also
of note is the present method for increasing vigor of a crop plant wherein the crop is maize
(corn). Also of note is the present method for increasing vigor of a crop plant wherein the

20  crop is soybean.

Compounds of this invention can also be mixed with one or more other biologically
active compounds or agents including insecticides, fungicides, nematocides, bactericides,
acaricides, herbicides, herbicide safeners, growth regulators such as insect molting inhibitors
and rooting stimulants, chemosterilants, semiochemicals, repellents, attractants, pheromones,

25  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 of a compound of Formula 1, an N-oxide, or salt
thereof, at least one additional component selected from the group consisting of surfactants,

30  solid diluents and liquid diluents, and at least one additional biologically active compound or
agent. For mixtures of the present invention, the other biologically active 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,

35 and the two formulations combined together before application (e.g., in a spray tank) or,
alternatively, applied in succession.

Examples of such biologically active compounds or agents with which compounds of

this invention can be formulated are insecticides such as abamectin, acephate, acequinocyl,
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10 fenvalerate, fipronil, flonicamid, flubendiamide, flucythrinate, flufenerim, flufenoxuron,
fluvalinate, tau-fluvalinate, fonophos, formetanate, fosthiazate, halofenozide, hexaflumuron,
hexythiazox, hydramethylnon, imidacloprid, indoxacarb, insecticidal soaps, isofenphos,
lufenuron, malathion, meperfluthrin, metaflumizone, metaldehyde, methamidophos,
methidathion, methiocarb, methomyl, methoprene, methoxychlor, metofluthrin,

15 monocrotophos, methoxyfenozide, nitenpyram, nithiazine, novaluron, noviflumuron,
oxamyl, parathion, parathion-methyl, permethrin, phorate, phosalone, phosmet,
phosphamidon, pirimicarb, profenofos, profluthrin, propargite, protrifenbute, pymetrozine,
pyrafluprole, pyrethrin, pyridaben, pyridalyl, pyrifluquinazon, pyriprole, pyriproxyfen,
rotenone, ryanodine, spinetoram, spinosad, spirodiclofen, spiromesifen, spirotetramat,

20  sulprofos, sulfoxaflor, tebufenozide, tebufenpyrad, teflubenzuron, tefluthrin, terbufos,
tetrachlorvinphos, tetramethrin, tetramethylfluthrin, thiacloprid, thiamethoxam, thiodicarb,
thiosultap-sodium, tolfenpyrad, tralomethrin, triazamate, trichlorfon, triflumuron, Bacillus
thuringiensis delta-endotoxins, entomopathogenic bacteria, entomopathogenic viruses and
entomopathogenic fungi.

25 Of note are insecticides such as abamectin, acetamiprid, acrinathrin, amitraz,
avermectin, azadirachtin, bensultap, bifenthrin, buprofezin, cadusafos, carbaryl, cartap,
chlorantraniliprole, chlorfenapyr, chlorpyrifos, clothianidin, cyantraniliprole, cyfluthrin,
beta-cyfluthrin, cyhalothrin, gamma-cyhalothrin, lambda-cyhalothrin, cypermethrin, alpha-
cypermethrin, zeta-cypermethrin, cyromazine, deltamethrin, dieldrin, dinotefuran,

30 diofenolan, emamectin, endosulfan, esfenvalerate, ethiprole, ctofenprox, etoxazole,
fenothiocarb, fenoxycarb, fenvalerate, fipronil, flonicamid, flubendiamide, flufenoxuron,
fluvalinate, formetanate, fosthiazate, hexaflumuron, hydramethylnon, imidacloprid,
indoxacarb, lufenuron,  metaflumizone,  methiocarb, = methomyl, = methoprene,
methoxyfenozide, nitenpyram, nithiazine, novaluron, oxamyl, pymetrozine, pyrethrin,

35 pyridaben, pyridalyl, pyriproxyfen, ryanodine, spinetoram, spinosad, spirodiclofen,
spiromesifen, spirotetramat, sulfoxaflor, tebufenozide, tetramethrin, thiacloprid,

thiamethoxam, thiodicarb, thiosultap-sodium, tralomethrin, triazamate, triflumuron, Bacillus
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muscardine fungus; and entomopathogenic (both naturally occurring and genetically

modified) viruses including baculovirus, nucleopolyhedro virus (NPV) such as Helicoverpa
10 zea nucleopolyhedrovirus (HzNPV), Anagrapha falcifera nucleopolyhedrovirus (AfNPV);
and granulosis virus (GV) such as Cydia pomonella granulosis virus (CpGV).

Of particular note is such a combination where the other invertebrate pest control
active ingredient belongs to a different chemical class or has a different site of action than
the compound of Formula 1. In certain instances, a combination with at least one other

15  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 comprise a biologically effective amount of
at least one additional invertebrate pest control active ingredient having a similar spectrum
of control but belonging to a different chemical class or having a different site of action.

20  These additional biologically active compounds or agents include, but are not limited to,
sodium channel modulators such as bifenthrin, cypermethrin, cyhalothrin, lambda-
cyhalothrin, cyfluthrin, beta-cyfluthrin, deltamethrin, dimefluthrin, esfenvalerate,
fenvalerate, indoxacarb, metofluthrin, profluthrin, pyrethrin and tralomethrin; cholinesterase
inhibitors such as chlorpyrifos, methomyl, oxamyl, thiodicarb and triazamate; neonicotinoids

25 such as acetamiprid, clothianidin, dinotefuran, imidacloprid, nitenpyram, nithiazine,
thiacloprid and thiamethoxam; insecticidal macrocyclic lactones such as spinetoram,
spinosad, abamectin, avermectin and emamectin, GABA (y—aminobutyric acid)-gated
chloride channel antagonists such as avermectin or blockers such as ethiprole and fipronil;
chitin synthesis inhibitors such as buprofezin, cyromazine, flufenoxuron, hexaflumuron,

30  lufenuron, novaluron, noviflumuron and triflumuron; juvenile hormone mimics such as
diofenolan, fenoxycarb, methoprene and pyriproxyfen; octopamine receptor ligands such as
amitraz; molting inhibitors and ecdysone agonists such as azadirachtin, methoxyfenozide
and tebufenozide; ryanodine receptor ligands such as ryanodine, anthranilic diamides such as
chlorantraniliprole, cyantraniliprole and flubendiamide; nereistoxin analogs such as cartap;

35  mitochondrial electron transport inhibitors such as chlorfenapyr, hydramethylnon and
pyridaben; lipid biosynthesis inhibitors such as spirodiclofen and spiromesifen; cyclodiene
insecticides such as dieldrin or endosulfan; pyrethroids; carbamates; insecticidal ureas; and

biological agents including nucleopolyhedro viruses (NPV), members of Bacillus
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10 carbendazim, chloroneb, chlorothalonil, chlozolinate, clotrimazole, copper oxychloride,
copper salts such as copper sulfate and copper hydroxide, cyazofamid, cyflunamid,
cymoxanil, cyproconazole, cyprodinil, dichlofluanid, diclocymet, diclomezine, dicloran,
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Table B11 is identical to Table B1, except that each reference to compound 1 in the column

10 headed “Cmpd. No.” is replaced by a reference to compound 11. For example, the first
mixture in Table B11 is designated B11-1 and is a mixture of compound 11 and the

additional invertebrate pest control agent abamectin.

Table B12
Table B12 is identical to Table B1, except that each reference to compound 1 in the column
15  headed “Cmpd. No.” is replaced by a reference to compound 12. For example, the first
mixture in Table B12 is designated B12-1 and is a mixture of compound 12 and the

additional invertebrate pest control agent abamectin.

Table B13
Table B13 is identical to Table B1, except that each reference to compound 1 in the column
20  headed “Cmpd. No.” is replaced by a reference to compound 13. For example, the first
mixture in Table B13 is designated B13-1 and is a mixture of compound 13 and the

additional invertebrate pest control agent abamectin.

Table B14
Table B14 is identical to Table B1, except that each reference to compound 1 in the column
25  headed “Cmpd. No.” is replaced by a reference to compound 14. For example, the first
mixture in Table B14 is designated B14-1 and is a mixture of compound 14 and the

additional invertebrate pest control agent abamectin.

Table B15
Table B15 is identical to Table B1, except that each reference to compound 1 in the column
30  headed “Cmpd. No.” is replaced by a reference to compound 15. For example, the first
mixture in Table B15 is designated B15-1 and is a mixture of compound 15 and the

additional invertebrate pest control agent abamectin.

Table B16
Table B16 is identical to Table B1, except that each reference to compound 1 in the column

35 headed “Cmpd. No.” is replaced by a reference to compound 16. For example, the first
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headed “Cmpd. No.” is replaced by a reference to compound 18. For example, the first

mixture in Table B18 is designated B18-1 and is a mixture of compound 18 and the

additional invertebrate pest control agent abamectin.

Table B19 is identical to Table B1, except that each reference to compound 1 in the column

Table B19

headed “Cmpd. No.” is replaced by a reference to compound 19. For example, the first

mixture in Table B18 is designated B19-1 and is a mixture of compound 19 and the

additional invertebrate pest control agent abamectin.

200: 1

dlgggﬁ%g ?nists

200: 1

The specific mixtures listed in Tables B1 to B19 typically combine a compound of

Formula 1 with the other invertebrate pest agent in the ratios specified in Table A.

Listed below in Tables C1 to C19 are specific mixtures comprising a compound of

Formula 1 (compound numbers (Cmpd. No.) refer to compounds in Index Table A) and an
Tables C1 to C19 further list specific weight
ratios typical of the mixtures of Tables C1 to C19. For example, the first weight ratio entry

additional invertebrate pest control agent.

of the first line of Table C1 specifically discloses the mixture of Compound 1 of Index Table

A with abamectin applied in a weight ratio of 100 parts Compound 1 to 1 part abamectin.

Table C1
Mi;gllre Clr\?gfl' and Irlcv(f;t;(lzlr i;::t Typical Mixture Ratios (by weight)
Cl-1 1 and Abamectin 100:1 | 10:1 ) 5:1 | 2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100
C1-2 1 and Acetamiprid 100:1 | 10:1  5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-3 1 and Amitraz 100:1 | 10:1 ) 5:1 | 2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100
Cl4 1 and Avermectin 100:1 | 10:1 ) 5:1 | 2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100
C1-5 1 and Azadirachtin 100:1 | 10:1 ) 5:1 | 2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100
Cl-6 1 and Bensultap 100:1 | 10:1  5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100




200:1 to 1:100 Pyridalyl 200:1 to 1:100 Pyriproxyfen juvenile hornone
mmcs 500:1 to 1:100 WD 2012/092115PCT/ US2011/ 066798 99 | nvertebrate Pest
Control Ayonpi2Msesof Action or Chem cal C ass Typi cal WeIrgiseoirRas6708
Ryanodi ne ryanodi ne receptor |ligands 100:1 to 1:120 Spi net oram macrocyclic
| actones 150:1 to 1:100 Spi nosad macrgl(r‘)%{cl Ic lactones 500:1 to 1:10
Spirodiclofen |ipid biosynthesis inhi ors 200:1 to 1:200 Spironesifen

i pid bi gsynthesis—inhibiters—200-1 1200 Febufenoezi-dereceysene—agpni st s

500: 1 to|1C250 [ Thi aclaopri Bemedhihoot | m@i.ldswllOOS.:ll_ 20 | 1;12002 Thb anet hdox e
neoni cot i n@lgs 12§0 Ja 30 1: BJI@&RI Thi O%&F‘rﬂ):ﬁhﬂi Q:qctlelr aﬁf iglhllqbt QN80 500: 1

B e b

to 1: 400 rFHhtost tap- socthi—um—156- 1+ 1Pp0—Frat-orretthtHn—spdiymchanne

nodul at orfs s €150: 1 t o 10900 'BFJ]Prafzalnat _el@,(h]o 1hlest:er dde lilnhib| t:01 8- 1Q_E>@:1QO I o
1:100 Trif&upgnon chihin synthgsi s i nfy.p| {@r 5s5.209: ] 1t10 i 109 | Bagi L s

t huri ngi gnsts Wiotogicat_agents 501 to . IS Bagitd thurngirensis

del t a- endotbkin bl ol ¢§f caPloayEntiEo5):190:} pl%L 1H! NEV (1é g2 | Gedtlfy ):100
bi ol ogi cql cAgent s 50:.44t 0 dhickRnapyr | Po:NPLeel | §1 b8 [qonpes| (500101 1hbe|
present imventifon wherein the at teast one apgdi {ionat i o Og Cally aCll ve
conpound n@l'];ﬁnpntl i 5 @b octHeryiosm f AL Wikl t 2hi 3t e 1Belsk2 chad AdP AAQ% S

listed in dabj ¢ A abaye. Tosmweiight | ned:i bDs:.0f 5:a| conpaungd: | 1:R¢hudi ngo@
conpound [of_Forimula 1, .an _N-oxjde, Of 5 salt|thereqi, (o fhe|additional
i nvert ebiiatshast | cortt ol CHFERITIn] dUFL TGk b5 bepilddi bbb | 48| 1:19bo,
wi th one |eabodiiment bed ng l:@iﬂmﬁan 500Qodl arch {15:500.1 [anot hef 1:emrbadi meod | bei ng

1750, TLFE Ja el ot n PARRAET g | S0 Bl E G panddc PR TR L AT

TTioq dl A 2 AL R

conposi tijodslLQnpr i Siand a(f:m pobivd Ofloc=oy mul ps:1 | e¢qrpound| nemben s 1{1E@pd.
No.) refer g gompounds 10pn [ndex Taplel f), pad|an [addi tipnal /ipverpeprate
0

N

pest cont+el—agent—ableBL dure—Ner—Cnpd—Ne-—a HvertebratePest
Cont r ol C1-20 1 and Deltamethrin 100:1 [ 10:1 | 5:1 | 2:1 [ 1:1 ) 1:2 | 1:5] 1:1 1:100
C1-21 1 and Dieldrin 100:1 | 10:1 ) 5:1 | 2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100
C1-22 1 and Dinotefuran 100:1 | 10:1 ) 5:1 | 2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100
C1-23 1 and Diofenolan 100:1 | 10:1 ) 5:1 | 2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100
Cl1-24 1 and Emamectin 100:1 | 10:1 ) 5:1 | 2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100
C1-25 1 and Endosulfan 100:1 | 10:1 ) 5:1 | 2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100

C1-26 1 and Esfenvalerate 100:1 | 10:1 [ 5:1 [ 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100

C1-27 1 and Ethiprole 100:1 | 10:1  5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-28 1 and Fenothiocarb 100:1 | 10:1 ) 5:1 | 2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100
C1-29 1 and Fenoxycarb 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-30 1 and Fenvalerate 100:1 | 10:1 ) 5:1 | 2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100
C1-31 1 and Fipronil 100:1 | 10:1  5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-32 1 and Flonicamid 100:1 | 10:1 ) 5:1 | 2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100
C1-33 1 and Flubendiamide 100:1 | 10:1 ) 5:1 | 2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100
C1-34 1 and Flufenoxuron 100:1 | 10:1 ) 5:1 | 2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100
C1-35 1 and Hexaflumuron 100:1 | 10:1 ) 5:1 | 2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100

C1-36 1 and  Hydramethylnon | 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-37 1 and Imidacloprid 100:1 | 10:1  5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100

C1-38 1 and Indoxacarb 100:1 | 10:1 [ 5:1 [ 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Lambda-

C1-39 1 and 100:1 | 10:1 | 5:1 [ 2:1 ] 1:1 | 1:2 ] 1:5| 1:10 | 1:100
cyhalothrin

C1-40 1 and Lufenuron 100:1 | 10:1 [ 5:1 [ 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100

Cl1-41 1 and Metaflumizone 100:1 | 10:1 [ 5:1 [ 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100

C1-42 1 and Methomyl 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100




Agent M xture No. Chmpd. No. and Invertebrate Pest Control Agent Bl-1 1 and
Abanectin B1l-38 1 and Indoxacarb Bl-2 1 and Acetamprid B1-39 1 and
Lanbda- cyweal20t2m9e115B1-3 1 and Amitraz Bl-40 1 and Luf eramars2|1/446798 and
Avernectin Bl-41 1 and Metaflum zone B1-5 1 and Azadirachtin Bl-42 1 and
Met honyl B1-6 1 and Bensultap B1-43 3} gnd Met hoprene WO

2012/ 092115PCT/ US2011/ 066798 100 M xt U8 No. Cmpd. No. and Invertebrate

N

Pest Contrel—Agent—M-dture—No—Enpse-
C1-43 1 and Methoprene 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-44 1 and Methoxyfenozide | 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-45 1 and Nitenpyram 100:1 | 10:1  5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl-46 1 and Nithiazine 100:1 | 10:1  5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-47 1 and Novaluron 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-48 1 and Oxamyl 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-49 1 and Phosmet 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100

C1-50 1 and Pymetrozine 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100

C1-51 1 and Pyrethrin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-52 1 and Pyridaben 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-33 1 and Pyridalyl 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-54 1 and Pyriproxyfen 100:1 | 10:1 [ 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-55 1 and Ryanodine 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-56 1 and Spinetoram 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-57 1 and Spinosad 100:1 | 10:1 ) 5:1 | 2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100

C1-58 1 and Spirodiclofen 100:1 | 10:1 ) 5:1 | 2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100
C1-59 1 and Spiromesifen 100:1 | 10:1 ) 5:1 | 2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100
C1-60 1 and Spirotetramat 100:1 | 10:1 [ 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-61 1 and Sulfoxaflor 100:1 | 10:1 ) 5:1 | 2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100

C1-62 1 and Tebufenozide 100:1 | 10:1 [ 5:1 [ 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100

C1-63 1 and Tefluthrin 100:1 | 10:1 ) 5:1 | 2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100
Cl-64 1 and Thiacloprid 100:1 | 10:1  5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-65 1 and Thiamethoxam 100:1 | 10:1 ) 5:1 | 2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100
C1-66 1 and Thiodicarb 100:1 | 10:1 ) 5:1 | 2:1 | 1:1 | 1:2 | 1:5] 1:10 | 1:100

C1-67 1 and Thiosultap-sodium | 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-68 1 and Tolfenpyrad 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-69 1 and Tralomethrin 100:1 | 10:1 [ 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100

C1-70 1 and Triazamate 100:1 | 10:1 [ 5:1 [ 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-71 1 and Triflumuron 100:1 | 10:1 [ 5:1 [ 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Bacillus
C1-72 1 and 100:1 | 10:1 | 5:1 | 2:1 [ 1:1 | 1:2 | 1:5] 1:10 | 1:100
thuringiensis
Bacillus
C1-73 1 and thuringiensis 100:1 | 10:1 | 5:1 | 2:1 [ 1:1 | 1:2 | 1:5] 1:10 | 1:100

delta-endotoxin

NPV (e.g.,
Cl-74 1 and 100:1 | 10:1 | 5:1 [ 2:1 | 1:1 ] 1.2 | 1:5] 1:10 | 1:100
Gemstar)




and Invertebrate Pest Control Agent B1-7 1 and Beta-cyfluthrin Bl1-44 1 and
Met hoxyf enozide B1-8 1 and Bifenthrin B1l-45 1 and Nitenpyram Bl1-9 1 and
Bupr of eziWwoO 2BR/048112 and Nit hi azine B1-10 1 and Cartap BCTAR2M1A0698

Noval uron B1l-11 1 and Chlorantraniliprole B1-48 1 and Oxanyl Bl-12 1 and
Chl orfenapyr B1-49 1 and Phosnet Bl- ]lé 1 and Chlorpyrifos B1-50 1 and
Pynmetrozine Bl-14 1 and C othianidin 9-51 1 and Pyrethrin B1-15 1 and

Table C2
Table C2 is identical to Table C1, except that each reference to compound 1 in the
column headed “Cmpd. No.” is replaced by a reference to compound 2. For example, the
first weight ratio entry of the first line of Table C2 specifically discloses the mixture of
5 Compound 1 of Index Table A with abamectin applied in a weight ratio of 100 parts

Compound 1 to 1 part abamectin.

Table C3
Table C3 is identical to Table C1, except that each reference to compound 1 in the
column headed “Cmpd. No.” is replaced by a reference to compound 3. For example, the
10 first weight ratio entry of the first line of Table C3 specifically discloses the mixture of
Compound 3 of Index Table A with abamectin applied in a weight ratio of 100 parts

Compound 3 to 1 part abamectin.

Table C4
Table C4 is identical to Table C1, except that each reference to compound 1 in the
15  column headed “Cmpd. No.” is replaced by a reference to compound 4. For example, the
first weight ratio entry of the first line of Table C4 specifically discloses the mixture of
Compound 4 of Index Table A with abamectin applied in a weight ratio of 100 parts

Compound 4 to 1 part abamectin.

Table C5
20 Table C5 is identical to Table C1, except that each reference to compound 1 in the
column headed “Cmpd. No.” is replaced by a reference to compound 5. For example, the
first weight ratio entry of the first line of Table C5 specifically discloses the mixture of
Compound 5 of Index Table A with abamectin applied in a weight ratio of 100 parts

Compound 5 to 1 part abamectin.

25 Table C6
Table C6 is identical to Table C1, except that each reference to compound 1 in the
column headed “Cmpd. No.” is replaced by a reference to compound 6. For example, the
first weight ratio entry of the first line of Table C6 specifically discloses the mixture of
Compound 6 of Index Table A with abamectin applied in a weight ratio of 100 parts
30  Compound 6 to 1 part abamectin.

Table C7
Table C7 is identical to Table C1, except that each reference to compound 1 in the
column headed “Cmpd. No.” is replaced by a reference to compound 7. For example, the
first weight ratio entry of the first line of Table C7 specifically discloses the mixture of
35 Compound 7 of Index Table A with abamectin applied in a weight ratio of 100 parts

Compound 7 to 1 part abamectin.



Cyantraniliprole B1-52 1 and Pyridaben B1-16 1 and Cyfluthrin B1-53 1 and
Pyridalyl B1l-17 1 and Cyhalothrin Bl1-54 1 and Pyriproxyfen B1-18 1 and
Cyper net Worz012B9285 1 and Ryanodi ne B1-19 1 and Cyronmazipa&/USBiH®66798 and

Spi netoram B1-20 1 and Deltamethrin B1-57 1 and Spinosad B1-21 1 and
Dieldrin B1-58 1 and Spirodicl ofen Bé—%z 1 and Dinotefuran B1-59 1 and
Spironmesifen B1-23 1 and Di of enol an 9760 1 and Spi r ot et r anat

Table C8
Table C8 is identical to Table C1, except that each reference to compound 1 in the
column headed “Cmpd. No.” is replaced by a reference to compound 8. For example, the
first weight ratio entry of the first line of Table C8 specifically discloses the mixture of
5 Compound 8 of Index Table A with abamectin applied in a weight ratio of 100 parts

Compound 8 to 1 part abamectin.

Table C9
Table C9 is identical to Table C1, except that each reference to compound 1 in the
column headed “Cmpd. No.” is replaced by a reference to compound 9. For example, the
10 first weight ratio entry of the first line of Table C9 specifically discloses the mixture of
Compound 9 of Index Table A with abamectin applied in a weight ratio of 100 parts

Compound 9 to 1 part abamectin.

Table C10
Table C10 is identical to Table C1, except that each reference to compound 1 in the
15  column headed “Cmpd. No.” is replaced by a reference to compound 10. For example, the
first weight ratio entry of the first line of Table C10 specifically discloses the mixture of
Compound 10 of Index Table A with abamectin applied in a weight ratio of 100 parts

Compound 10 to 1 part abamectin.

Table C11
20 Table C11 is identical to Table C1, except that each reference to compound 1 in the
column headed “Cmpd. No.” is replaced by a reference to compound 11. For example, the
first weight ratio entry of the first line of Table C11 specifically discloses the mixture of
Compound 11 of Index Table A with abamectin applied in a weight ratio of 100 parts

Compound 11 to 1 part abamectin.

25 Table C12
Table C12 is identical to Table C1, except that each reference to compound 1 in the
column headed “Cmpd. No.” is replaced by a reference to compound 12. For example, the
first weight ratio entry of the first line of Table C12 specifically discloses the mixture of
Compound 12 of Index Table A with abamectin applied in a weight ratio of 100 parts
30  Compound 12 to 1 part abamectin.

Table C13
Table C13 is identical to Table C1, except that each reference to compound 1 in the
column headed “Cmpd. No.” is replaced by a reference to compound 13. For example, the
first weight ratio entry of the first line of Table C13 specifically discloses the mixture of
35 Compound 13 of Index Table A with abamectin applied in a weight ratio of 100 parts

Compound 13 to 1 part abamectin.



B1-24 1 and Emanectin Bl1-61 1 and Sul foxaflor B1-25 1 and Endosul f an
B1-62 1 and Tebufenozide Bl-26 1 and Es fenvalerate Bl-63 1 and Tefluthrin
B1l-27 1 awo 2Bt219pri6l e Bl-64 1 and Thiacloprid Bl-28 1 &aa/uSemathé7ogar b
B1-65 1 and Thi amet hoxam B1-29 1 and Fenoxycarb Bl1-66 1 and Thi odi carb
B1-30 1

|

and Fenval erate Bl-67 1 and g@%osultap- sodium B1-31 1 and
Fipronil Bl1l-68 1 and Tol fenpyrad Bl- 1 and Flonicamd B1l-69

Table C14
Table C14 is identical to Table C1, except that each reference to compound 1 in the
column headed “Cmpd. No.” is replaced by a reference to compound 14. For example, the
first weight ratio entry of the first line of Table C14 specifically discloses the mixture of
5 Compound 14 of Index Table A with abamectin applied in a weight ratio of 100 parts

Compound 14 to 1 part abamectin.

Table C15
Table C15 is identical to Table C1, except that each reference to compound 1 in the
column headed “Cmpd. No.” is replaced by a reference to compound 15. For example, the
10 first weight ratio entry of the first line of Table C15 specifically discloses the mixture of
Compound 15 of Index Table A with abamectin applied in a weight ratio of 100 parts

Compound 15 to 1 part abamectin.

Table C16
Table C16 is identical to Table C1, except that each reference to compound 1 in the
15  column headed “Cmpd. No.” is replaced by a reference to compound 16. For example, the
first weight ratio entry of the first line of Table C16 specifically discloses the mixture of
Compound 16 of Index Table A with abamectin applied in a weight ratio of 100 parts

Compound 16 to 1 part abamectin.

Table C17
20 Table C17 is identical to Table C1, except that each reference to compound 1 in the
column headed “Cmpd. No.” is replaced by a reference to compound 17. For example, the
first weight ratio entry of the first line of Table C17 specifically discloses the mixture of
Compound 17 of Index Table A with abamectin applied in a weight ratio of 100 parts

Compound 17 to 1 part abamectin.

25 Table C18
Table C18 is identical to Table C1, except that each reference to compound 1 in the
column headed “Cmpd. No.” is replaced by a reference to compound 18. For example, the
first weight ratio entry of the first line of Table C18 specifically discloses the mixture of
Compound 18 of Index Table A with abamectin applied in a weight ratio of 100 parts
30  Compound 18 to 1 part abamectin.

Table C19
Table C19 is identical to Table C1, except that each reference to compound 1 in the
column headed “Cmpd. No.” is replaced by a reference to compound 19. For example, the
first weight ratio entry of the first line of Table C19 specifically discloses the mixture of
35 Compound 19 of Index Table A with abamectin applied in a weight ratio of 100 parts

Compound 19 to 1 part abamectin.
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Table D2
Table D2 is identical to Table D1, except that each reference to compound 1 in the column
10 headed “Cmpd. No.” is replaced by a reference to compound 2. For example, the first
mixture in Table D2 is designated D2-1 and is a mixture of compound 2 and the additional

fungicide probenazole.

Table D3
Table D3 is identical to Table D1, except that each reference to compound 1 in the column
15  headed “Cmpd. No.” is replaced by a reference to compound 3. For example, the first
mixture in Table D3 is designated D3-1 and is a mixture of compound 3 and the additional

fungicide probenazole.

Table D4
Table D4 is identical to Table D1, except that each reference to compound 1 in the column

20  headed “Cmpd. No.” is replaced by a reference to compound 4. For example, the first
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Table D12
Table D12 is identical to Table D1, except that each reference to compound 1 in the column
5  headed “Cmpd. No.” is replaced by a reference to compound 12. For example, the first
mixture in Table D12 is designated D12-1 and is a mixture of compound 12 and the

additional fungicide probenazole.

Table D13
Table D13 is identical to Table D1, except that each reference to compound 1 in the column
10 headed “Cmpd. No.” is replaced by a reference to compound 13. For example, the first
mixture in Table D13 is designated D13-1 and is a mixture of compound 13 and the

additional fungicide probenazole.

Table D14
Table D14 is identical to Table D1, except that each reference to compound 1 in the column
15  headed “Cmpd. No.” is replaced by a reference to compound 14. For example, the first
mixture in Table D14 is designated D14-1 and is a mixture of compound 14 and the

additional fungicide probenazole.

Table D15
Table D15 is identical to Table D1, except that each reference to compound 1 in the column
20  headed “Cmpd. No.” is replaced by a reference to compound 15. For example, the first
mixture in Table D15 is designated D15-1 and is a mixture of compound 15 and the

additional fungicide probenazole.

Table D16
Table D16 is identical to Table D1, except that each reference to compound 1 in the column
25  headed “Cmpd. No.” is replaced by a reference to compound 16. For example, the first
mixture in Table D16 is designated D16-1 and is a mixture of compound 16 and the

additional fungicide probenazole.

Table D17
Table D17 is identical to Table D1, except that each reference to compound 1 in the column
30  headed “Cmpd. No.” is replaced by a reference to compound 17. For example, the first
mixture in Table D17 is designated D17-1 and is a mixture of compound 17 and the

additional fungicide probenazole.

Table D18
Table D18 is identical to Table D1, except that each reference to compound 1 in the column

35 headed “Cmpd. No.” is replaced by a reference to compound 18. For example, the first



1: 100 C1-10 landCartap 100:1 10:1 5:1 2:1 1:1 1:2 1:5 1:10 1:100 Ci1-11
landChl orantraniliprole 100:1 10:1 5:1 2:1 1:1 1:2 1:5 1:10 1:100 C1-12

landChl orwenrampya92m60: 1 10: 1 5:1
landChl orpyrifos 100:1 10:1 5:1
landC ot hi anidin 100:1 10:1 5:1
landCyantraniliprole 100:1 10:1

2

landCyf |

10

15

20

25

30

35

10 1: POD/US2011866798
10 1:100 C1-14

10 1:100 C1-15
5
com

1 1: 1: 1:
o 1: 1:
: : 1: 1:
:11'2 1 1:2 1

Il& IS a rn1x§ure O%

1: 10 1:100 Ci1-16

¢ 18 and the

2:1 1: 22 5
2:11 2 5
2:11 2 5
5:1 2 1 2
rlrjlgx%rle T Jfo‘t())le})l% 15 %emgnated‘ 13181'1 ]a hiRurk

additional fungicide probenazole.

Table D19
Table D19 is identical to Table D1, except that each reference to compound 1 in the column
headed “Cmpd. No.” is replaced by a reference to compound 19. For example, the first
mixture in Table D19 is designated D19-1 and is a mixture of compound 19 and the
additional fungicide probenazole.

Invertebrate pests are controlled in agronomic and nonagronomic applications by
applying one or more compounds of this invention, typically in the form of a composition, in
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 nonagronomic applications, comprising contacting the invertebrate pest or
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
additional biologically active compound or agent include granular compositions wherein the
additional active compound is present on the same granule as the compound of the invention
or on granules separate from those of the compound of the invention.

Embodiments of the method of this invention include contacting the environment. Of
note is the method wherein the environment is a plant. Also of note is the method wherein
the environment is an animal. Also of note is the method wherein the environment is a seed.

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
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
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

biologically effective amount of a compound of the present invention or with a composition
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comprising a tve Tamount of a conpound of thT present thvention. Of
further note is this method wherein the environment is soil and the composition is applied to
the soil as a soil drench formulation. 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
sprays, aerial sprays, gels, seed coatings, microencapsulations, systemic uptake, baits, ear
tags, boluses, foggers, fumigants, acrosols, 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 netting).

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 compound 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
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
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. Seed treatments with compounds of this invention can also
increase vigor of plants growing from the seed.

One method of seed treatment is by spraying or dusting the seed with a compound of
the invention (i.c. as a formulated composition) before sowing the seeds. Compositions
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 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 formulation types such as wetted
powders, solutions, suspoemulsions, 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 Mongraph No. 57, and references listed therein.

Compounds of Formula 1 and their compositions, both alone and in combination with

other insecticides and fungicides, are particularly useful in seed treatment for crops
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barley, rye and rice), potatoes, vegetables and oilseed rape.

Other insecticides with which compounds of Formula 1 can be formulated to provide
mixtures useful in seed treatment include abamectin, acetamiprid, acrinathrin, amitraz,
avermectin, azadirachtin, bensultap, bifenthrin, buprofezin, cadusafos, carbaryl, carbofuran,
cartap, chlorantraniliprole, chlorfenapyr, chlorpyrifos, clothianidin, cyantraniliprole,
cyfluthrin,  beta-cyfluthrin,  cyhalothrin, = gamma-cyhalothrin, lambda-cyhalothrin,
cypermethrin, alpha-cypermethrin, zeta-cypermethrin, cyromazine, deltamethrin, dieldrin,
dinotefuran, diofenolan, emamectin, endosulfan, esfenvalerate, ethiprole, etofenprox,
ctoxazole, fenothiocarb, fenoxycarb, fenvalerate, fipronil, flonicamid, flubendiamide,
flufenoxuron, fluvalinate, formetanate, fosthiazate, hexaflumuron, hydramethylnon,
imidacloprid, indoxacarb, lufenuron, metaflumizone, methiodicarb, methomyl, methoprene,
methoxyfenozide, nitenpyram, nithiazine, novaluron, oxamyl, pymetrozine, pyrethrin,
pyridaben, pyridalyl, pyriproxyfen, ryanodine, spinctoram, spinosad, spirodiclofen,
spiromesifen, spirotetramat, sulfoxaflor, tebufenozide, tetramethrin, thiacloprid,
thiamethoxam, thiodicarb, thiosultap-sodium, tralomethrin, triazamate, triflumuron, Bacillus
thuringiensis delta-endotoxins, all strains of Bacillus thuringiensis and all strains of Nucleo
polyhydrosis viruses.

Fungicides with which compounds of Formula 1 can be formulated to provide
mixtures useful in seed treatment include amisulbrom, azoxystrobin, boscalid, carbendazim,
carboxin, cymoxanil, cyproconazole, difenoconazole, dimethomorph, fluazinam, fludioxonil,
fluquinconazole, fluopicolide, fluoxastrobin, flutriafol, fluxapyroxad, ipconazole, iprodione,
metalaxyl, mefenoxam, metconazole, myclobutanil, paclobutrazole, penflufen,
picoxystrobin, prothioconazole, pyraclostrobin, sedaxane, silthiofam, tebuconazole,
thiabendazole, thiophanate-methyl, thiram, trifloxystrobin and triticonazole.

Compositions comprising compounds of Formula 1 useful for seed treatment can
further comprise bacteria such as Bacillus pumilus (e.g., strain GB34) and Bacillus firmus
(e.g., 1isolate 1582), rhizobia inoculants/extenders, isoflavonoids and lipo-
chitooligosaccharides.

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 typically
comprises from about 0.5 to about 70% of the active ingredient, from about 0.5 to about 30%
of a film-forming adhesive, from about 0.5 to about 20% of a dispersing agent, from 0 to
about 5% of a thickener, from 0 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, and from 0 to about 75% of a

volatile liquid diluent.
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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 of Formula 1 an N-oxide,
5  or salt thereof; (b) one or more food materials; optionally (c) an attractant, and optionally (d)
one or more humectants. Of note are granules or bait compositions which comprise between
about 0.001-5% active ingredients, about 40-99% food material and/or attractant; and
optionally about 0.05-10% humectants, which are effective in controlling soil invertebrate
pests at very low application rates, particularly at doses of active ingredient that are lethal by

10 ingestion rather than by direct contact. Some food materials can function both 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

15  agents known to attract a target invertebrate pest. Examples of humectants, i.e. moisture
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 and a

20  housing adapted to receive the 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 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.

25 The compounds of this invention can be applied without other adjuvants, but most
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

30  with spray oils, spray oil concentrations, spreader stickers, adjuvants, other solvents, and
synergists such as piperonyl butoxide often enhance compound efficacy. For nonagronomic
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

35  example, sprays, mists, foams, fumes or fog. Such spray compositions thus can further
comprise propellants, foaming agents, etc. as needed for application. 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
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a biologically effective amount of a compound or a composition of the present invention and

e
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a propellant. Representative propellants include, but are not limited to, methane, ethane,
propane, butane, isobutane, butene, pentane, isopentane, neopentane, pentene,
hydrofluorocarbons, chlorofluorocarbons, dimethyl ether, and mixtures of the foregoing. Of
note is a spray composition (and a method utilizing such a spray composition dispensed from
a spray container) used to control at least one invertebrate pest selected from the group
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.

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
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. Nonagronomic
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
compositions also include the control of pests such as termites that can damage wood or
other structural materials used in buildings.

For agronomic applications, 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 behavior, mating behavior, ambient moisture, temperature, and the like.
Under normal circumstances, application rates of about 0.01 to 2 kg of active ingredients per
hectare are sufficient to control pests in agronomic ecosystems, but as little as
0.0001 kg/hectare may be sufficient or as much as 8 kg/hectare may be required. For
nonagronomic applications, 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 sufficient or as much as 150 mg/square
meter may be required. One skilled in the art can easily determine the biologically effective
amount necessary for the desired level of invertebrate pest control. Biologically effective
amounts for increasing plant vigor are generally similar to biologically effective amounts for
invertebrate pest control, and optimal amounts to achieve particular aspects of plant vigor
enhancement can determined through simple experimentation.

Representative compounds of this invention prepared by the methods described herein
are shown in Index Table A. Sce Index Table B for 'H NMR data. For mass spectral data
(AP (M+1)), the numerical value reported is the molecular weight of the parent molecular

ion (M) formed by addition of H" (molecular weight of 1) to the molecule to give a M+1
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1:100 peak observed by mass spectrometry using atmospheric pressure chemical ionization (APY).
The alternate molecular ion peaks (e.g., M+2 or M+4) that occur with compounds containing
multiple halogens are not reported.

The following abbreviations are used in the Index Tables which follow: Cmpd means
5  Compound.
INDEX TABLE A
0]
A | &
A \\N+ o
NN
LA
N
Cmpd Rl mp. (°C) APt (M+1)

1 phenyl 211-212

2 4-fluorophenyl 349
3 3-(trifluoromethyl)phenyl 183-185

4 2-methoxyphenyl 361
5 3-methoxyphenyl 361
6 2,4-difluorophenyl *

7 3-(trifluoromethoxy)phenyl 415
8 3-bromophenyl *

9 2-fluorophenyl 349
10 2-fluoro-5-(trifluoromethyl)phenyl *

11 3-methylphenyl *

12 4-fluoro-3-(trifluoromethyl)phenyl 417
13 4-chloro-2-fluorophenyl 459
14 2-chlorophenyl 365
15 3-chloro-5-(trifluoromethyl)phenyl 433
16 3,5-dichlorophenyl 399
17 3,5-dichloro-4-fluorophenyl 417
18 4’-cyano-5,2’-dimethyl[ 1,1 -biphenyl]-3-yl 460
19 3-chlorophenyl *

10 * See Index Table B for 'H NMR data.
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Cmpd IHNMR Data 2

6 (acetone-dg) & 9.41 (d, 1H), 9.07 (s, 1H), 8.89 (s, 2H), 8.36 (1, 1H), 7.96 (d, 1H), 7.56-7.58
(m, 2H), 6.96-7.00 (m, 2H), 5.74 (s, 2H).

8 (acetone-dg) 8 9.47 (d, 1H), 9.07 (s, 1H), 8.90 (s, 2H), 8.36 (1, 1H), 8.19 (s, LH), 7.93-7.95
(m, 2H), 7.59 (t, 1H), 7.24-7.30 (m, 2H), 5.76 (s, 2H).

10 (acetone-dg) 6 9.43 (d, 1H), 9.07 (s, 1H), 8.90 (s, 2H), 8.39 (t, 1H), 7.98 (d, 1H), 7.95 (dd,
1H), 7.64-7.68 (m, 1H), 7.60 (1, 1H), 7.35 (1, 1H), 5.76 (s, 2H).

11 (dmso-dg) & 9.33 (d, 1H), 9.11 (s, 1H), 8.82 (s, 2H), 8.27 (t, 1H), 7.87 (d, 1H), 7.47-7.54 (m,
2H), 7.26 (1, 1H), 6.99 (d, 1H), 5.59 (s, 2H), 2.31 (s, 3H).

19 (dmso-dg) & 9.34 (d, 1H), 9.11 (s, 1H), 8.83 (s, 2H), 8.29 (dt, 1H), 7.77-7.88 (m, 3H), 7.55

(dt, 1H), 7.32-7.36 (m, 1H), 7.23 (d, 1H), 5.60 (s, 2H).
2 IH NMR data are in ppm downfield from tetramethylsilane. CDCl3 solution unless indicated otherwise;
“acetone-dg” is CD3C(=0)CD3, “dmso-dg” is CD3S(=0)CD3. Couplings are designated by (s)-singlet,
(d)-doublet, (t)-triplet, (m)-multiplet, (dd)-doublet of doublets, (dt)-doublet of triplets, (br s)-broad singlet.

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. Compound numbers

10 refer to compounds in Index Table A.

BIOLOGICAL EXAMPLES OF THE INVENTION

TEST A

For evaluating control of diamondback moth (Plutella xylostella) the test unit consisted
of a small open container with a 12-14-day-old radish plant inside. This was pre-infested
15  with ~50 neonate larvae that were dispensed into the test unit via corn cob grits using a
bazooka inoculator. The larvac moved onto the test plant after being dispensed into the test

unit.
Test compounds were formulated using a solution containing 10% acetone, 90% water
and 300 ppm X-77® Spreader Lo-Foam Formula non-ionic surfactant containing
20  alkylarylpolyoxyethylene, free fatty acids, glycols and isopropanol (Loveland Industries, Inc.
Greeley, Colorado, USA). The formulated compounds were applied in 1 mL 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. Test
compounds were sprayed at 250, 50 and/or 10 ppm, and replicated three times. After
25  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
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assessed based on foliage consumed.

Of the compounds of Formula 1 tested at 250 ppm, the following provided very good
to excellent levels of control efficacy (40% or less feeding damage and/or 100% mortality):
1,3,4,7,8, 13 and 15.

Of the compounds of Formula 1 tested at 50 ppm, the following provided very good to
excellent levels of control efficacy (40% or less feeding damage and/or 100% mortality): 1,
3,4,5,8and 19.

Of the compounds of Formula 1 tested at 10 ppm, the following provided very good to
excellent levels of control efficacy (40% or less feeding damage and/or 100% mortality): 7,
15, 16 and 17.

TEST B

For evaluating control of green peach aphid (Myzus persicae) through contact and/or
systemic means, the test unit consisted of a small open container with a 12—15-day-old
radish plant inside. This was pre-infested by placing on a leaf of the test plant 30-40 aphids
on a piece of leaf excised from a culture plant (cut-leaf method). The aphids moved onto the
test plant as the leaf piece desiccated. After pre-infestation, the soil of the test unit was
covered with a layer of sand.

Test compounds were formulated and sprayed at 250, 50 and/or 10 ppm as described
for Test A. The applications were 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 19-21 °C and 50—
70% relative humidity. Each test unit was then visually assessed for insect mortality.

Of the compounds of Formula 1 tested at 250 ppm, the following resulted in at least
80% mortality: 1 and 3.

Of the compounds of Formula 1 tested at 50 ppm, the following resulted in at least
80% mortality: 1, 3, 15, 16 and 19.

Of the compounds of Formula 1 tested at 10 ppm, the following resulted in at least
80% mortality: 15.

TEST C
For evaluating control of cotton melon aphid (Aphis gossypii) through contact and/or
systemic means, the test unit consisted of a small open container with a 6—7-day-old cotton
plant inside. This was pre-infested with 30—40 insects on a piece of leaf according to the
cut-leaf method described for Test B, and the soil of the test unit was covered with a layer of

sand.
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Test compounds were formulated and sprayed at 250 and/or 50 ppm as described for
Test B. The applications were replicated three times. After spraying, the test units were
maintained in a growth chamber and then visually rated as described for Test C.
Of the compounds of Formula 1 tested at 250 ppm, the following resulted in at least
5  80% mortality: 1 and 3.
Of the compounds of Formula 1 tested at 50 ppm, the following resulted in at least
80% mortality: 3, 7 and 12.

TESTD
For evaluating control of corn planthopper (Peregrinus maidis) through contact and/or
10 systemic means, the test unit consisted of a small open container with a 3—4-day-old maize
plant (spike) inside. White sand was added to the top of the soil prior to application. Test
compounds were formulated and sprayed at 250, 50, 10 and/or 2 ppm, and replicated three
times as described for Test A. After spraying, the test units were allowed to dry for 1 h
before they were post-infested with ~15-20 nymphs (18 to 21 day old) by sprinkling them
15 onto the sand with a salt shaker. A black, screened cap was placed on the top of each test
unit, and the test units were held for 6 days in a growth chamber at 22-24 °C and 50-70%
relative humidity. Each test unit was then visually assessed for insect mortality.
Of the compounds of Formula 1 tested at 250 ppm the following provided very good to
excellent levels of control efficacy (80% or more mortality): 1, 2, 3 and 10.
20 Of the compounds of Formula 1 tested at 50 ppm the following provided very good to
excellent levels of control efficacy (80% or more mortality): 1, 2, 3, 4, 5,9, 10, 11, 12, 15,
16, 17, 18 and 19.
Of the compounds of Formula 1 tested at 10 ppm the following provided very good to
excellent levels of control efficacy (80% or more mortality): 1, 2, 3, 5, 10, 11, 12, 15, 16, 17
25 and 19.
Of the compounds of Formula 1 tested at 2 ppm the following provided very good to

excellent levels of control efficacy (80% or more mortality): 2, 3 and 15.

TESTE

For evaluating control of potato leathopper (Empoasca fabae) through contact and/or
30  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, 50, 10 and/or 2 ppm, and the
tests were replicated three times as described for Test A. After spraying, the test units were
35 allowed to dry for 1 h before they were post-infested with 5 potato leathoppers (18-21-day-

old adults). A black, screened cap was placed on the top of each test unit, and the test units
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20Table C17 is identical to Table C 1, except that each reference to
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conmpound Wd.20Rm2Bkanpl e, the first weight ratio entry ®CTiUse01fiose®s | i ne of
Tabl e C17 specifically discloses the m xture of Conpound 17 of Index Table
A with abanectin applied in a weight 125'0 of 100 parts Conpound 17 to 1
part abanectin. 25Table C18 Tabl'é“Cl18 is identical to Tabl e C 1,
except that h refere head No.
i s repl aced thg coRpghidhedl PtomEB‘nP%Stﬁg f}é‘l’ Bﬁ%f?g O“il%g PiNe eﬁ i "5t ?A?é“oht
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19. For exanple, the first weight ra try of the first line of Table
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D1-6 1 aspiaykhgittht acst lunitbiv&@@ allowed to dry for 2 h before they were post-infested with
10 brown planthoppers (314 instar nymphs, 7-9 days post-hatch). After 5 days, cach test unit

15 was visually assessed for insect mortality.
Of the compounds of Formula 1 tested at 10 ppm the following provided very good to
excellent levels of control efficacy (80% or more mortality): 2, 3,7, 9, 10, 11, 12 and 15.
Of the compounds of Formula 1 tested at 2 ppm the following provided very good to
excellent levels of control efficacy (80% or more mortality): 2, 3, 7 and 10.
20 Of the compounds of Formula 1 tested at 0.4 ppm the following provided very good to

excellent levels of control efficacy (80% or more mortality): 7.

To evaluate the effect of application of a compound of the invention on the vigor of
rice crops grown under outdoor conditions, Tests I through O were conducted. “a.i.” refers

to the amount of active ingredient applied.

25 TESTI
Rice plants (indica cultivar ‘MTU1010”) were transplanted into flooded 5 m x 3 m test
plots of clay loam soil in the delta region of the West Godavri district, Andhra Pradesh,
India, during the rainy season, and grown using local agronomic practices. After 47 days,
aqueous mixtures of Compound 3 were applied to the foliage of the rice plants at 12.5, 25 or
30 50 ga.i/hain a spray volume of 387 L/ha using a backpack sprayer. Plots of unsprayed rice
plants were used as controls. Each treatment and control was replicated three times, and the
plots were arranged in a randomized complete block design. At the time of application of
Compound 3, the pest level of rice brown planthopper (Nilaparvata lugens) was high, i.c.
much above the level considered economically significant.
35 The crop vigor of the rice plants in each plot was visually rated based on general
external appearance (e.g., plant height) 20 days after application on a 0 to 200% scale,

wherein the plants in untreated control plots were considered to represent 100%, and the



and Fthalide D1-7 1 and Validanmycin D1-23 1 and Kasuganycin D1-8 1 and
Furamet pyr D1-24 1 and Picoxystrobin D1-9 1 and Pencycuron D1-25 1 and
Pent hi opywactoD1092051 and Si neconazole D1-26 1 and Fanoraaarseciddeds98 1 and
Orysastrobin D1-27 1 and Cynoxanil D1-12 1 and Trifl oxystrobin D1-28 1
and Proqui nazid D1-13 1 and | soprothi gllz ne D1-29 1 and Flusilazole D1-14 1
and Azoxystrobin D1-30 1 and Mancoze 1-15 1 and Tricycl azol e

results for the three replicates for each treatment were averaged. More than 100% means the
plants in a treated plot were more vigorous than those in the untreated control plot, while less
than 100% means the plants in the treated pot were less vigorous. The rice plants treated
with 12.5, 25 and 50 g a.i./ha of Compound 3 demonstrated 140%, 143% and 143% crop

5 vigor, respectively, compared to 100% of untreated controls.

TESTJ

Rice plants (indica cultivar ‘MTU1010”) were transplanted into flooded 5 m x 3 m test
plots of clay loam soil in the delta region of the West Godavri district, Andhra Pradesh,
India, during the rainy season, and grown using local agronomic practices. After 52 days,
10 aqueous mixtures of Compound 3 were applied to the foliage of the rice plants at 12.5, 25 or
50 g a.i./ha in a spray volume of 387 L/ha using a backpack sprayer. Plots of unsprayed rice
plants were used as controls. Each treatment and control was replicated three times, and the
plots were arranged in a randomized complete block design. At the time of application of
Compound 3, the pest level of rice brown planthopper (Nilaparvata lugens) was high, i.c.
15  much above the level considered economically significant. 20 days after the first treatment,
the foliar applications of aqueous mixtures of Compound 3 were repeated at the same

application rates in a spray volume of 467 L/ha.
The crop vigor of the rice plants in earch plot was visually rated 48 days after first
application on a 0 to 200% scale as described for Test I. The rice plants treated with 12.5, 25
20 and 50 g a.i./ha of Compound 3 demonstrated 148%, 148% and 148% crop vigor,

respectively, compared to 100% of untreated controls.

TEST K

Rice plants (indica cultivar ’JAYA’) were transplanted into flooded 6 m x 5 m test
plots of clay loam soil under shade cloth in the State of Gujarat, India during the hot season
25  before monsoon arrival, and grown using local agronomic practices. Accordingly, after 44
days from transplanting, all rice plants in this test were sprayed with an aqueous mixture
containing 30 g a.i./ha of cypermethrin and 100 g a.i./ha of picoxystrobin. After 53 days
from transplanting, aqueous mixtures of Compound 3 were applied to the foliage of the rice
plants at 6.25, 12.5, 25 or 50 g a.i./ha in a spray volume of 500 L/ha using a backpack
30 sprayer. Plots of unsprayed rice plants were used as controls. Each treatment and control
was replicated three times, and the plots were arranged in a randomized complete block
design. At the time of application of Compound 3, the pest level of rice brown planthopper
(Nilaparvata lugens) was moderate, but still above the level considered economically

significant.
35 The crop vigor of the rice plants in each plot was visually rated 32 days after
application on a 0 to 200% scale as described for Test I. The rice plants treated with 6.25,
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Table D19 is identical to Table D1, except that each reference to conpound
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mp. () AP + (Mrl) 1 phenyl 211-212 2 4-fluorophenyl 349 3
|

3-(trifluoronethyl)phenyl 183-185 4 2-nethoxyphenyl 361 5 3-nethoxyphenyl
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3-bronnpheny| * 9 2-fluorophenyl 349 10
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4-f | uoro- 3- (trifluoronethyl)phenyl 41713 4- chloro-2-fluorophenyl 459 14
2-chl orophe 5 chlor trifluoxoneth henyl 33 -

3, 5o et bpelyr 238693 8Pt Chipols HTE SR ottt} g rie

cyano- 5plants at g m;pmfl Vqlur,ni df 500i lphemnying a Backpack gBgyet9 Blathbbraphdmde *
plants were sprayed with an aqueous mixture containing 30 g a.i./ha of indoxacarb in form of
STEWARD® Insecticide and 20 g a.i./ha of chlorantraniliprole (i.c. no Compound 3). Each

5 treatment and control was replicated three times, and the plots were arranged in a
randomized complete block design. At the time of application of Compound 3, the pest level
of rice brown planthopper (Nilaparvata lugens) was high, i.e. much above the level
considered economically significant.

Harvest yields from the crops treated with 12.5, 25 and 50 g a.i./ha of Compound 3

10 were 2470, 3430, 3470 and 4600 kg/ha, respectively, compared to 1370 kg/ha from the

untreated controls.

TEST P

In this test, the effect of a compound of the invention on the vigor of maize plants
grown in a greenhouse in absence of pest pressure was measured.

15 Single maize seeds (Prairie Hybrid 2431 organic field corn) were planted 2.0 to 2.5 cm
deep in 10 cm x 10 cm X 8 cm plastic pots containing either Redi-Earth sphagnum peat
moss-based potting media (Sun Gro Horticulture Canada Ltd., Vancouver, British Columbia)
or a 50/50 mixture of Matapeake soil and sand. Seeded pots were initially watered to a 5 cm
depth and placed in a growth chamber maintained at 25 °C withn a 16 h light / 8 h dark

20  photoperiod. The pots were watered whenever the soil surface dried.

After 8 days from initial watering, the potted plants were treated by applying as a
surface drench 40 mL of an aqueous treatment mixture containing either 0.2 or 2.5 mg of
Compound 3. To the pots of untreated control plants, 40 mL of tap water was similarly
applied. Treatments and untreated controls were replicated 10 times.

25 Treated and untreated plants were then arranged in a complete randomized block
design in a greenhouse maintained at 25.6-27.8 °C during the day and 23.0-25.0 °C at night.
Supplemental lighting was added when outside light levels dropped below 200 watts m—2
during a 16-h growing period, except that no supplemental lighting was activated when
outside light energy had already accumulated to more than 5000 w h m—2 during the growing

30 period. Greenhouse shading closed when outside light levels rose above 600 watts m—2 for
for more than 20 minutes.

No modifications to relative humidity were made. Tap water irrigation was provided
twice daily as needed to maintain soil moisture. Every second or third day the plants were
fertilized with irrigation water containing 100 ppm N-P-K from Peters® soluble 20-20-20

35  general purpose fertilizer (The Scotts Company, Marysville, Ohio, U.S.A.). The applied
nutrient levels were considered less that ideal for optimal growth of maize plants.

Plant height was determined at 0, 7, 14, 21 and 28 days after treatment by measuring
the length from the vertically extended longest leaf tip to the soil surface. The heights



WD 2012/ 092115PCT/ US2011/ 066798 118 | NDEX TABLE B Cnpd 1H NWVR Data a 6
(acetone-d6) 6 9.41 (d, 1H), 9.07 (s, 1H), 8.89 (s, 2H), 8.36 (t, 1H), 7.96
(d, 1H), wo261209385 (m 2H), 6.96-7.00 (m 2H), 5.74 (sPCIH)S2011/086798
(acetone-d6) 6 9.47 (d, 1H), 9.07 (s, 1H), 8.90 (s, 2H), 8.36 (t, 1H), 8.19
(s, 1H), 7.93-7.95 (m 2H, 7.59 (t, 1?7') 7.24-7.30 (m 2H), 5.76 (s, 2H).
10 (acetone-d6) 6 9.43 (d, 1H), 9.07 , 8.90 (s, 2H), 8.39 (t, 1H),
7 98 (dfﬁ@g%&dﬁﬁ§m5&wqfIfﬁg%ﬁa; ﬁgﬁg 3&%3%%%%&2m§@§%& bn%j ?%gggﬁﬁ%é,
2H) 8. 2Rarth soilladd Matageake §oil/Biipd, raspwuv?elsm (m 2H), 7.26 (t, 1H), 6.99 (d,
1H), 5.59 (s, 2H), 2.31 (s, 3H) 1(dm;o d6) 6 9.34 (d, 1H), 9.11 (s,
1H), 8.83 (s, 2H), 8.29 (dt, 1H) TﬁS?F7$B®§1(m 3H), 7.55 (dt, 1H),

7. 32-7. 36E(ft ofreatrhert3 with c&h@ouna Bh K8igh®dF Maize BihiNRoRA A RIIEERAR PPM

domn&tfld fron1tetranethyIS|Iane Folutlon unl ess i ndi cat ed
ot he "acet one-d6" is CD3(C( 0) Ol dnso- d6" is CD3S(=0)CD3. Couplings
are deS|gnated by (s)-singlet, (d)-doublet, (t)-triplet, (m-multiplet,

dd -doutlet f _doublets dt dou I p br S)-broad singl
grhe)fo| | oW ﬁ q%g)fls 'h:\r'mncmgr:n2 bﬂl,lé{t—bl».@m)w?ftﬁ)ﬂsfaf?l Fe\ait ]F h?'\rrpcunds Of gt
i nventi on Rk (spechdt) ¢ peshs. Cbnvﬁqk eff i caglyys repreﬂaﬂks ifnhi2Biddys on
i nvertebrate st develo including nortalit t hat cal

' prent [1nciyding moria p,¥)+ )

Ises,
Si gni fi CL At I Ty' vCrlllhn.l F nnrll e LILILAYZ |J\/JI. CCIIL LEAYAI C CCI.I UII d
ese 8peci g

LB L] \V jv ava oy rCTUT Ty~ Lffcr é"\fl l‘\\
conpoundg is net limted22howeyer, 530 th
refer to bl e Bl ALCAE L EX

d nidtbers]10
conpqdpds in Ind§x Ta (AVP gﬁs OF THEBINVENTICN
TEST A For—evaluat Ag—coft ot di-arondback—trot

O1 oth \I'IULrIIG. Aylucte”a)
the test unit consisted of a snalthgeﬁAgQ@Qpiner with a 12-14-day-old
radi sh plant inside. This was pre-infested 15 w -50 neonate | arvae that

were di sp&hserfiegmens Wl&s%?omawndv% en Elé}gﬁtstﬁf@/lﬁﬁ‘? Planis Gragngn platensrke

et. 5
hi s
of

/ t he

s. Cdnpour

i nocul ator. The | arvae noved onto th®ivesid pl ant after being di spensed into
the test unit Test conpounds wer e formul at ed u5|ng a solutlon
cont%%nlng_ia%;aceLa :

For mul a nonAb@iiton suf factant contalng@@aﬂmak%yhanyhmﬁhyoxyethyIene free
fatty aci | ycol s[and i soprppanal (Lovel d I'n ustrles N eel ¢y,
Colo¥ado,q%§ﬁggx¥ﬁ%§ orangtEd c Eﬁ “gdc werd Yool of RS S} "“-é
through a SUJ20 at om zer npzzl e mnth91/8 JJ caston1bodym(8prdy|n@9SystenE
Co., Wheaton, l'inols, A) ppsitioned [1.27_ cm (Q.5 ipches) abave the top
of each trest Léét. Test g%npou.ds égre spraygg at 250,ﬂ§0 aru,usﬁ;u pibm
and replijcated2ihree|timdg. Affer 2&6sprayi ngéof the formul atled t&st

conpound,

each test unit was allowed to dry for

screened cap was placed on top

growt h WO 2bBhaereygby 1mHACH usble& 1l ek 2Zoshop ghat HigHp egrowth pmhapcing defigowas
rel ati vendieginlé tﬂomphﬁﬂfcaﬁ&%d bﬂgcdﬁﬁ&ﬁﬂ

foliage consune

the fol IWTHBH‘B’F ot
(40%%r ¢omswsaihekdi ng danage and/ or
O the conpounds of Fornula 1 tested at 50 ppm the follomjng
| ess

15.

provi ded very good to excell ent
f eedi ng damage and/ or

to 10excel |l ent
100% nortality):

and/ or
control

systeni ¢ neans,

A& ey BRgHoRg T

| evel s of contro
15, 16 and 17. TEST B
of green peach aphid (Myzus persicae) through contact and/or
the test unit consisted of a snall

7,

12-15-day-ol d 15 radi sh pl ant
| eaf of the test plant 30-40 aphids on a piece of

culture plant (cut-Ileaf nethod).

100% nortality):

The test units were held for

ound
100%

| evel s o

efficac

i nsi de.

Ry BFTE Hlese

wa& trﬂeﬁﬂe
s of

nortality):

f control

y (40% or

the | eaf piece desiccated. After pre-infestation,
was covered with a | ayer of sand. Test conpounds were fornul ated and

sprayed at 250, 50 and/or
applications were replicated three tines.

test conpound, each test unit was allowed to dry for

1 h and then a bl ack,

6 days in a

MlsHal drywasgess pektlrased on

t@&ﬂ?@? SR ohe PsPectnriehoy.

51, 3, 4, 7, 8, 13 and

efficacy (

1, 3, 4, 5 8 and 19.

| ess feedi

40% or

O the
conpounds of Formula 1 tested at 10 ppm the follow ng provided very good

ng damage

For eval uating

open container with a

| eaf excised froma

the soil

10 ppm as described 20 for Test A The
After spraying of the formul ated
1 h and then a bl ack,

This was pre-infested by placing on a

The aphi ds noved onto the test plant as
of the test unit

screened cap was placed on top. The test units were held for 6 days in a
grow h chanmber at 19-21 C and 50- 70%relative humdity. Each test unit was

then visually assessed for
tested at 250 ppm the following resulted in at

and 3.

resulted in at

insect nortality. O the conmpounds of Fornmula 1
| east 2580% nortality: 1

O the conpounds of Fornula 1 tested at 50 ppm the follow ng

Y p—

| east 8096nDrtaI|ty

I a M 1 o,

1 3 15, 16 and 19
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fagubs conpounds of Formula 1 tested at 250 ppm the following resulted in
| east 580% nortality: 1 and 3. O the conmpounds of Fornmula 1 tested
at 50 pprwotbe/delisow ng resulted in at | east 80% nort alPCTUS2@,1/0867a0d 12.
TEST D For evaluating control of corn planthopper (Peregrinus naidis)
t hrough contact and/or 10 systemc rreans the test unit consisted of a
smal | open container with a 3-4-day- olld8maj ze pl ant (spike) inside. Wite
sand was added to the top of the soil prior to application. Test conpounds
were formul ated and sprayed at 250, GDAIMI8 and/or 2 ppm and replicated
three tines des r|b d for Test A After spraying, the test units were
allowed to d@ 1f18|9 ]t§ef ore they were post-infested with -15-20 nynphs
(18 to 21 da}/ ol ) o&rﬁfém lthem 15 onto the sand with a salt shaker.
A bl ack, screene é was pl ac dn the top of each test unit, and the test
units were held for 6 days in a growh chanber at 22-24 C and 50-70%
relative humdity. Each test unit was fhen visually assessed for insect
nortality. O the conpounds of Fofdjmula 1 tested at 250 ppmthe
foll owi ng provided very good to I Bvel s of control efficacy (80%
or nore nortality): 1, 2, 3 and|[10. 20O | he conpounds of Formula 1 tested
at 50 ppmthe follow ng provide Qo to excel lent |evels of control
efficacy (80%or nore nortality): >, 2N3, @, 5 9, 10, 11, 12, 15, 16, 17,
18 and 19. O the conpounds of RHorrmula 1 tested at 10 ppmthe
foll ow ng provided very good to excelle s of control efficacy (80%
or nore nortality): 1, 2, 3, 5, 10, 11, 1R, 16, 17 25and 19. o
t he conpounds of Fornmula 1 tested at 2 ppRt foll ow ng provided very good
to excellent |evels of control efflcacy (80% or nore nortality): 2, 3 and
15. BEST E For evaluating control of 1 pot at o | eaf hopper (Enpoasca fabae)
t hrough contact and/or 30 system c neans, the test unit consisted of a
smal | op@ﬁer%lnt ainer with a 5-6-day-old Sol ei| bean pl ant (primary |eaves
ermer ged) i nskUs.phhylice pgedidyliaschasttiedaltyosubbtitutedpridf Qtane upos B sabitemes of t he
primary | eaves applicati on Test conpounds were
V&%&e&a%ﬁ%én%@%&%@& glggr?]%

formul ated and spr 0 and/ or ppm and the tests were

replicated tdach &2t mé.spfalslel@téslmai@gﬁedcya@o, %Clﬁ& #lkyle €1sps byloallyl, €neCs est

uni tg were 35al | t? @'M(al&élko;é‘y e, b %Qkﬁltﬁlb%)’@“’e@?hdﬁ@é}k ylbesiged with 5
pot at o | eaf hoppers screened cap was

pl aced on tH@ 1t RNy ore%%h%#cla HPtﬂonaHﬁ guisHaiteeutth ypite 8 sulpiuents
2012/ 092115PCT/ u&a@bﬁd&ﬁ@?s%cﬂea Fronethe gh@lpic(fn@@tu@g slebisoden, &a86.00 hC chamber

at 24 C and 70%r it h test s,then visually
assessed for |nsae§ r(fﬁalfailf‘ﬁ]lkyl ¢ dz“d& W@H@éﬁpt}eﬁ%a §PEormula 1 tested at

250 ppmthe ol | V, er od to excellent |evels of control
ef ficacy (80 g\% EO&{CP#@S%; }%re%)d 3. 50 the conmpounds of Fornula 1

testleéd at 50Rlp}§mh@h§el optibhallyi substpnied imdéid wed yp godeulisbtusrisendopandantyel s of
control eff|cacyse(e%g@ffgmﬁorgldmrtal|ty) 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,

11, 12, 13, 15, 18 and he conp ounds of Formula 1 tested at
10 ppm t he £ Qi elwnﬁborpi%\ﬁﬂwé&aelewﬂ%klﬂ S%Wesz%wrth HP 10 dgubséitypntscont r ol

ng | ﬁacy (80% 8rmffé}feﬁdéfi@lfyts@lebﬁeﬁ)ﬁonithe%rofg) consisfng gﬁf ha?olgeﬂileyaﬂ;&, C}E% gd 1019.
t he conpounds or est e follow ng provided very
good to excel erﬁ“%flegaw aili‘)htéb"l%d“ea?]qué’zfg@@lg s3PBEY% mortality): 1, 7

and . TEST, F control of Western Flower Thrips
(Frankl i ni el%a ocEPaent (lgfs(?\“{%rgv&lge 5contact and/or system c neans, the

test unit co&%lssﬁ@wlwtlanémubstﬁp@d m@mpdbdaubwtuwtaingeﬁenddlaw wlagtedol ei |
bean plant insi th CH FHQ% qah)] and.gor ayed, at 250
ppm and the testosmweer erorlg élllscag{gg thr e t| mag Eg g@ |be%l oréXTeét A
After spraying, akexvaediCig théo@x)éﬁpéyal lowed to dry for 1 hour, and then
22-27 adult thrips wer the unit. bl ack, screened cap 20 was

pl aced on b t ob PRI & it 1s SRt SR SRR ool d For

days at Z-Eyd'ioﬁjﬂ-d cﬁ<5>-335%1rye-lla(mpye1nhd]miyﬁnettyyl) 4H-pyrido[t,he conpounds of Forrml a

1 tested Jollow ng provided very good to excellent levels
of contr%] 1?1?(?%121%”‘11 étos‘?}(l) or | ess plant damage and/or 100% nortality): 1 and

4. 25TESF(4fluor Ophelﬁ’(b)r 2@31@110&}1{4%@1@- bOhpysmidfy lmicthy Detiéenritieldf2hopper
(Nephotettix virescens) through contact and/or system c neans, the test
unit consisted of a plastic pot containing a 13-cmtall rice plant covered
with steel wire nmesh (50 nmesh) supported by a wire frame. A small anmount of
sand was added to forma good seal between the bottomof the wire nmesh, the
soi|l surface 30and the top edge of the plastic pot. Test conpounds
were formul ated and sprayed at 50, 10 and/or 2 ppm and the tests were
repllcated three tlrres |n ‘a_nmanner S|mlar to the one descrlbed for Test A
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WD 2012/ 092115PCT/ US2011/ 066798 124 12.5, 25 and 50 g a.i./ha of Conmpound 3
denonstrated 115% 113% 122% and 115% crop vigor, respectively, conpared
to 100% ovountwymatiéd control s. At 45 days after appCiraseilonesvhe

hei ght and panicle length of the rice plants were nmeasured. Plant height
was determ ned by neasuring |l ength &é\gm vertically extended 5 |ongest |eaf
tip to soil surface. Panicle Iengtllu s neasured simlarly. The average

hei ght of rice plants treated with 6.25, 12.5, 25 and 50 g a.i./ha of
Conpounde]gysmsdiiugwinng. 8k, 0.92 and 0.99 m respectively, conpared to 0.78
[n for unj h?@&%ﬁ' 4(3(94'8)1{ @-p%ﬁf&&ylm@ﬁl%l)@}/ [9} &Hﬁu@&ﬁieﬁly‘?)ph@rﬂ@} ot rice plants
reated w nmpound 3 was 23.8, 23.7,
24.9 andPyulog! %ﬂpﬁ%lﬂ@é‘tm\t%ﬂe{/“bonpar ed to 22 4 cmfor unt reat ed control

pl ants. 3.8y¥bk}-8-Chact@stpphbiidpt oot 1s(Mpyrimdanpacingd)) A apydo[aad 50 g a.i./ha
signifi C%]n“%lh‘i ncreased panicle length, all the treatnents substantially

i ncr easetPYIMAHT™MHEY YR SATEST L Rice plants (indica cultivar ' IR 64')
wer e tr ahvhpdrary-8d 3imetbofiphoaid 4 ®xm k(Bpynrhestylpbthy§-4df-petidof 1 2eam soi | in

t he Dha’@ﬁghmgdlﬁlhhtﬁhers ate of Chhattisgarh, India, in the early spring 15
season aJ grown usin ocal agronomic practices. After 79 days, in the

hot seasbfl-belifbsophsAxddrhyareyyy oxod ofdepiisnidinytro¢tbs)-déht ai ning 30 g a.i./ha

of i ndoxagafob1, by lg}gfn@;ugﬁu&'{}g}éf\ .r) Insecticide, 20 g a.i./ha of
chl or ant

role .5 r.. .50 N Q npound 3 were
appl i ed i@yeﬁéﬁmoalg - lemwgﬂxlme@ypri-l?&@ﬂgtom% ﬁtogftsf sdir‘(?(one of 500 L/ha
using a Ihgatd@pla,w]@mrmdmﬁumlﬁh@waqu control rice plants were sprayed with an
Stewaro(r ) b e ine R a0 i Gl PR PR a1 o (1 ce. no
Corrpounda]EyrlmEhmhntmeatsnbnt and control was replicated three tines, and t he
opl ?02’?% ?f%@o%%o’ 2‘39%“?%2%5?5 R arBlRBl sl AL Che i of
(Nl aparﬂlat’lémll BRSNS Ithi gh, i.e. above the |evel consi dered econom cally
si gni H cant- tﬂu&% -5 (ttiﬁugfo%twlg%nﬂj 211?@rdx|yféﬁo£3 Mfs |2 gooe/ach Iol ot Wgs bed
visually ra Ication on a o] o scal e as descri be
for TestPy!mi nyi‘f‘?tﬂg%ﬁlffe ({O(Hatgr"et %gn@ﬁeu@ﬁle%éﬁl rice plants showed the
sane | evahydbxgB3apB-netholphényl p4-ok0QUS-msinidinyaastegl)-déhpyralo[ pant s. Even
t hough tqﬁgﬁﬁ%ﬂﬁvﬁ%v@ﬁ high, at the tinme of treatnent the plants had

already 7 el ght and produced panicles, so the treatnent with
Conpound3-H-flaeror bériflapwmethydpheed kBthy doy-4-oma-éd8e crop vigor rated by

gener al e@?tﬁm@tm POAIARGSI 2% pyrBh i AGhAH sl RIS BlinPan cf e5)

Neverth he treat S sub antially benefited crop vigor as neasured

by har veft HQ‘?"eT Adr vest y| elds fromthe crops treated with 6.25, 12.5, 25
and 50 g3@4 bhlbtbaziﬂﬁlo dm e1-40530(5+ @ﬁa&ldlﬂﬁa&t@m 44930 kg/ ha,
e untreated controls. Therefore

respecti vel ar e to 263 ha fromt .
even thepxrﬁ%el ?ﬂi&tﬂr@ lﬁ‘H]sefé ‘ially increased crop 35 yield by
pr event i 32-phlartphomy g 2-hydroaget-otmad -(Swpytichidihhlercwhyd e4 StpypidoHe2-pr ocess of

grain filling; . N in enpty panicles. WO

2012/ 092 ]kgﬁ%lﬁﬁgg“ﬁ %gg’798 125 TEST M Rice plants (indica cultivar)
wer e di r&ti-chleadedtrifhoromdtodidgns]-arbydoxyr4-ese-1gfots of clay |l oamsoil in
An G angpfﬁf?ﬁdiﬂ%ﬁetﬁ&l)wmbm FDQﬂf;yﬂ&nﬁlﬁﬁ%@nﬁ&%al’fmsoon and grown using

| ocal ag (@ter 42d at thefg i nning of the wet
season, %% (gogl;te)gy T%gy éﬂ’fphlg 53@“@“ inylmg Y§f4f{ ndoxacarb in form of
STE\AARD(pjndbDEE@ﬂ]pﬁirﬁdmuﬂﬁ iithesalt;/ ha of chlorantraniliprole, and 6. 25,

12.5, 25 0 e | iage of the
rice pl a%f“if h??t 4@%@8@@3%@?" g'(?xﬁlﬁgqﬁgr H@%@%ﬁ 4ngd sprayer.

Pl ots ofpﬂmh[}bta]pymmdmluantlmlwle sprayed with an aqueous m xture

cont ai ni ) T% §ﬁ| %1/%1%?]1% Eim I ﬂﬂ%ﬁﬁz@t&lj B hfyglrd;Yoj %%TE\@\RD( r) Insecticide and

20 g a. | 5 ound 3). Each treatnent
and contIPS@lml\ﬂﬁéflm@bb’]i)'é‘ﬁ E)é“(ioﬂi} el]PYl’Fméiml‘amdmtqliéalbla@ﬂs were arranged in a

randoni Zﬁ(iz-emampﬂb@ylphimghrd;@m -8¥b-14% pkjhemtlh eyl ppRlpye@bjion of Conmpound 3,

t he pest |evel .of rice Eown pl ant hopper (N |aparvata Iugens) was very | ow.
The cr opa]W‘@@t 1P RECT e plants in each plot was visually rated 18 days
after application on a 0 to 200% scal e as described for Test |I. At all

application rates the treated 15 rice plants showed the sanme | evel of crop
vigor (i.e. 100% as untreated control plants. Because the pest |evel was
very | ow and grow ng conditions were ideal, applications of Conpound 3 did
not noticeably increase plant vigor. TEST N Rice plants (indica cultivar
“Swarna') were transplanted into flooded 4 mx 3 mtest 20 plots of clay
Ioantsoil |n the Bargarh dlstrlct Cxlssa I ndi a, durlng the ralny season,

o . . AL 2 o o



21 53 85 111 137 TEST TABLE 2 Effect of Treatnments with Conpound 3 on

Hei ghts of Maize Plants Grown in Matapeake Soil/Sand 10 Application Rate
(mg a.i./worpidweght (cm at Days after Treatnment 0O dapSTUSA@YH66r48 days 21
days 28 days 0 22 49 66 78 89 0.2 22 49 66 76 87 2.5 22 46 65 78 88

The results in Test Tables 1 and 2 §(51:8w that little growth enhancing effect
was noticeable from applications of npound 3 to naize plants grown in a
pest-free environnment under growi ng conditions that were close to ideal
except for being nutrient 15constrai ned. WD 2012/092115PCT/ US2011/ 066798
128 CLAI M5 at I ein Rl
i s phenyl ory\gyré {3&{155’?9%1{1@1 %n%@@d@gﬁﬁ@&t f;gﬁd@l lﬁa éone lljt%ﬁf

subst i t URRRPIE b’éWééWﬂl ;hegé@latwalsﬂngmf fefaciapishsold dilyenth ded bﬂmé ntly

hal ogen, qigeanro, SF5, Cl-C4 al kyl, Cl-C4 hal oal kyl, Cl1-C4 10al koxy, Cl-C4
hal oal koxy, Cl-C4 al kylthio or Cl C4 hal oal kylthio; and Qis phenyl or
pyridinyl, e@ach md&g@hitmn%ﬂmlmtyIMemddfpmmgtaa 1&ssotesddditioanl s

i ndependgn el ect th oup consi sting of hal ogen, cyano, Cl-C4
al kyl , %1 %5}%}3{; S?ﬂ‘i?ﬁomp&fn ngy and Cl-C4 hal oal koxy. 2. A conpound of

Sug'stml tluﬁte;%‘: 2 depe?r]?&A %Pﬁlaﬁwpa‘?{%té &p&le nythg QH%&%%%& s(?dmehﬁaﬁ‘b%kgg?&l@p fj?nfh
each opt¢c@walcwp@1ubis1rlaggmteﬁswmt¢d fipmttee @oypbensittivgof Qbﬁm@élpeME thy ’
f\ g : g;lt ESallcfeElﬁ’iHbé %g@faoﬁﬁlﬁ}]x d:qeﬁha%ﬁﬂlclggmﬁ&%fgai&éggﬁﬂmagya%@@%ec% %dfg‘ééf%hal %1204
wher & mnn% S B b %‘B‘E ltapnBifgnshrdn, l?éfte’fl%zﬁteeblsmﬂlﬁ% BOFae, %uEWé%Ztui‘t uent s
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2- hydr oX¥infettfo%R; dmoRIRYA, ldia,f@héwﬁ r&iamelc)m Zenlddsulfahi EdrRERARE RlipRieny 1] - 4Hpyr
ido[ 1, 2- a!)%/lrl m di ni u

2- hydr ox§} ?rfxn@PW{PpF?@Eytf inz@X’(SiﬁofeEOtPB)cfﬂPr fSRPEY SR RO AL pyri dof 1, 2-
a] pyri m @naleratel, ﬁpﬁihﬂSﬂbﬁlcarmd flubendiamide, flucythrinate, flufenerim, ﬂufenoxuron
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342-f1l uo r h (5=

oyrini dl d%B Ti‘l {'lhaﬂﬂ_ gﬁﬁ O%Tlia& E ;ﬁ%lypro%e r%rglg fe‘h Q&Qnojne %ranodlne

2- hydr oxgpl@iqrammm%aémwdl)c &fem%pﬂqm%fepyﬂpﬂnwe@lawt, rmhorngbs sul£p}pa,ﬂor,do[ 1, 2-
a] pyrim leﬂ'@ﬂ@ﬂl&éﬂ' 'ﬂt%rufélg 1tad teﬂubenzuron teﬂuthrln terbufos tetrachlorvmphos
344-fluoro-3-(tri'fluorofret hyl)phenyl]-2-hydroxy-4- ox

pyri mi di l§FrReH t}llaﬁlqpﬁﬁrﬁht?éq}eih%aa] ﬁy?qhﬁ%r 1%%Hl.tapnwéiﬂur§atpkfﬂ(nyr@ conpound
12 ofo | nglgymebinetrdyamate, trichlorfon, triflumuron, Bacillus thurzngzenszs delta-endotoxins,

PN %{;&mﬁga@l&ﬁ%ﬁfﬁ %eﬁéﬁ>@qmgpath X 47,9 O il S P L L LRI ) - 4y d
3-(2-chiof Opgenyl&)wl%pgé{ﬁél? fof pflotgél%g]an aﬁlr&}irﬂro% grll ﬂ% rat%lp)afaéﬁc%gtl do[ 1, 2-

a] pyri mdini Um i'nner-sa
343- chl ovasmBisrtard par@mtrl@d%ltymﬂe)cph@mqqnt@f hydmpsyndioidxlem 1 @ad at least one
pyrlnldlgyh thyl)-4H pyrido[ 1, 2-a] pyri mdiniuminner salt;

3-(3, 5-di chl or opheny1) - 2- hydr oxy- 4- oxo- 1- ( 5- pyrlnldlnylnethyl) 4Hpyrido[ 1, 2
-a] pyrimdiniuminner salt;
3-(3,5-dich|oro-4-f|uorophenyl)-2-hydroxy-4-oxo-1-(5-pyrinidinylnethyl)-4Hp
yrido[ 1, 2-a] pyrimdiniuminner salt;
3-(4'-cyano-5,2' -dinethyl [1, 1' - bi pheny1l] - 3-y1) - 2- hydr oxy- 4- oxo- 1- ( 5-
pyri m di nyl met hyl)-4H pyrido[ 1, 2-a] pyrimdiniuminner salt; and
3- (3-chl orophenyl) - 2- hydr oxy- 4- oxo- 1- ( 5- pyri m di nyl met hyl ) - 4H pyri do[ 1, 2-
alpyrimdiniuminner salt.



WD 2012/ 092115PCT/ US2011/ 066798 130 5. A conposition conprising a conpound
of Claim1l and at | east one additional conponent selected fromthe group
consi sti nyoab12g9efiact ants, solid diluents and |iquid di PCEAIS30115667The
conposition of Caim5 further conprising at | east one additional

bi ol ogi cally active conpound or agﬁgt. 7. The conposition of Claimb®6
wherein the at | east one additiona iologically active conpound or agent
is selected fromth rou onsi stin f_abamectin,. .acephate, .acequi nocyl,
ncetam pr 1 d, “acr e Y Cafii Pty PAS o uDa R ERIR e BET Fachu m.
10azi nphosenabrdiy bestbers etiegmmeni ehtlolagiclif dfatiae emowitstf ricbmppamd ofbor at e,
bupr of ez¢fy;,Gadusaf os, carbaryl, carbofuran, cartap, carzol
chlorantraniliprole, chlorfenapyr, chlorfluazuron, chlorpyrifos,

chl or pyr i {036 et ¥loth R P TREEIORE hilor of b QFIR IcBmpikiakbbAiHdthe crop
cyantraniliprol e, ggfhgget fen, ﬁ, l.ut hrin, R%Lﬁ-c Luthrlq, cyhal ot hrin,
game- cyMatotheseef e ah@&ﬁaqpoﬁ ik SrOARY Aok G the cioRaplens seiret hr i n,
zet a- cy peblvgidally bffe@ivcamahnef, a ddngluhdeChiimnl,. di af ent hi uron, di azi non,

dieldrin, diflubenzuron, dinefluthrin, dinmhypo, dinethoate, dinotefuran,
di of enol an, 1emand¢tehted sextdosyirfsang, a @simoudbeChtim,] ietaniaprooheof fesrofabopr ox,

et oxazol O] i f enoxycarb, fenpropathrin,
fenvalerg?gﬁg?ﬁg%o f??gﬁ*gﬁP%%%?g%ﬂkfﬁ%%%’Pénide, flucythrinate,
flufenerim 13| ufBRAHMRANI W.qey.?wﬂ@aiﬁyl)ﬁl@myﬁlzuyﬁidi@eaﬁiﬁe. f onophos,
fornetanate, fosthiazate, halofénozide;, hekxafl unmuron, 20hexyt hi azox,
hydr%hethylnon, i m dacl oprid, indoxacarb, insecticidal soaps, isofenphos,

| uf enuron, nmal at hi on, netaflum zone, netal dehyde, netham dophos,

nmet hi dat hi on, nethi ocarb, nethonyl, nethoprene, nethoxychlor, netofluthrin,
nmonocr ot ophos, met hoxyfenozi de, nitenpyram nithiazine, noval uron,
novi f Il umur on, oxanyl, parathion, parathion-nethyl, pernethrin, phorate,
phosal one, phosnet, phospham don, pirimcarb, 25profenofos, profluthrin,
propargite, protrifenbute, pynetrozine, pyrafluprole, pyrethrin, pyridaben,
pyridalyl, pyrifluquinazon, pyriprole, pyriproxyfen, rotenone, ryanodi ne,
spi netoram spinosad, spirodiclofen, spironesifen, spirotetramat,

sul prof os, sul foxaflor, tebufenozide, tebufenpyrad, teflubenzuron,
tefluthrin, terbufos, tetrachl orvinphos, tetranmethrin, thiacloprid,

t hi amet hoxam thi odi carb, thiosultap-sodium tolfenpyrad, 30tral onethrin,
triazamate, trichlorfon, triflumuron, Bacillus thuringiensis

del t a- endot oxi ns, ent onopat hogeni ¢ bacteri a, entonopat hogenic viruses and

ent onopat hogeni ¢ fungi . 8. A conposition for protecting an ani na
froman invertebrate parasitic pest conprising a parasiticidally effective
anount of a conpound of Claim1l and at | east one carrier. 131 9. A

met hod for controlling an invertebrate pest conprising contacting the
invertebrate pest or its environment with a biologically effective anount
of a compound of C aim 1. 10. A nmethod for increasing vigor of a
crop plant conprising contacting the crop 5 plant, the seed from which the
crop plant is grown or the |l ocus of the crop plant with a biologically

effective anount of a conmpound of C aim1. 11. A treated seed
conprising a conmpound of Claiml in an amount of from about 0.0001 to 1 %
by wei ght of the seed before treatnent. 12. The conmpound N-[ (5

-pyrimdinyl)nmethyl]-2-pyridinamne . 10



