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SUMMAR Y-S OMN-

This disclosureisvention is directed to compounds of Formula 1 (inclzding all stereoisomers), V-

oxides, and salts thereof, and compositions containing them and their use for controiling

mvertebrate pests:
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wherein
XisQors;
YisQorS;

Ais O, S, NR3e or C(R3¢)=C(R39), provided that the C(R3¢)=C(R3¢) moiety is
oriented so the carbon atom bonded to R3d is connected directly to the
pyrimidinium ring of Formula 1;

Z is a direct bond, O, $(0),, NRS, C(R7),0, OCR),, CEXY), CE=XDE, BC=XD),
C(=NORSB) or C(=NN(R),);

X1is O, SorNRY;

Eis O, S or NRY%

R} ig H, halogen, cyano, CHO, C(=0)OH, C(=0)NH, or C(=8)NH,; or C;-Cg alkyl,
C,-Cg alkenyl, C,—Cg alkynyl, C3-Cyq cycloalkyl, C4—Cig alkylcycloalkyl, C4—
Cyg cycloalkylalkyl, Cg-Cy4 cycloalkyleycloalkyl, C5~Cyg alkyleycloalkylalkyl
or C3—-Cy cycloalkenyl, each unsubstituted or substituted with at least one
substituent independently selected from the group consisting of halogen, cyano,
nitro, CHO, C(=0)0H, C(=0)NH,, C(=0)R10, C(=0)OR!1, C(=0)NR 2R 13,
C(=0)NR2INR22R23, OR!1, S§(0O),R19, SO,NRIZR13, S(=0)=NR21)RZ2,
Si(R10); and Z1Q% or 2 3- to 10-membered ring or a 7- to 11-membered ring
system, each ring or ring system containing ring members selected from carbon
atoms and up to 4 heteroatoms independently selected fromup t0 2 O, upto 2 8,
and up to 4 N, wherein up to 3 carbon atom ring members are independently
selected from C(=0) and C(=8) and the sulfur atom ring members are
independently selected from S(=0),(=NR?4),, each ring or ring system
optionally substituted with up to 5 substituents independently selected from R4,
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Cyg alkenylsutfonyl, C,—Cg alkynylthio, C5—Cyq alkynylsulfinyl or C,—Cy
alkynylsulfonyl, each unsubstituted or substituted with at least one substituent
independently selected from R17,

aisl,2or3;

each n is independently 0, 1 or 2; and

u and z in cach instance of S(=0),(=NRZ24), are independently 0, 1 or 2, provided that

the sum of u and z in each instance of S(=0),(=NR24),is 0, I or 2.

This invention is also directed fo such compounds of Formula 1 (including all
stereoisomers), N-oxides, and salts thereof, and compositions containing them and their use
for controlling invertebrate pests as described above, and further herein, provided that when
A is 0, S, NCH; or C(R3¢)=C(R34), R3¢ig H or F, and R3¢ is H, F, CF,;H or CF3, then at
least one of R32 or R3Y is other than H.

In one aspect, there is provided a compound of Formula 1, an N-oxide, or salt thereof,

wi® X

A is O, S, NR3¢ ar C[R3%}=C{R3%), provided that the CR3<FCR ) moicty is oriented
s0 the carbon atom bonded to R34 is connected directiy to the pyrirnidininm ring

of Formmuis I;

7 is a direct bond, O, (0, NRS, C(R7),Q, OC(R");, C=X!), C(=XHE, EC(=XD),
C(=NORS) ar C(=NN(R%}p;

X! 50, 5 or NR%;

Yis O, S or NRY,

Rlisz 3 to {D-membered ring ora 7- to | l-membeored ring systen:, each ring or ning
system containing ring members seiected from carbon atoms and up o 4
heterostoms independontly sclected fromupie 2 O, apto 2 5, and up 10 4 N,
wherein up to 3 carbon atom ring members are independently selected from
C(=0) and C(=S) and the sulfur atom ring members are independently sclecied
from S(=0),(=NR24),, cach ring or ring system optionally substituted with up 1o 5
substituents independently sclected from R4,

R? is H, halogen, cyano, hydroxy, amine, aitro, OCN, SCN, CII0, C(=0)O1],
C[=0INH,, C(=S)NHy, SOoNHs, C=0)R 18, C(=0)OR!E, NIIR 1¥, NRIR1S,
C=OINR2!R !9, C(=S)NRZ'R'?, SO,NR2!R?, OC(=0)RZ!, ODC(=0C)OR'¥,
Oc{mo)NRzlg{w‘ MR )c{no)RZI \ N(Rz’)c(mo)ﬂR.!?‘ Nmz 5}C(=‘O)NR2‘R72,
OS0,R18, OSO,NR2IRZ2, NRZISO.RE NRZISONRZIR?E or Si(RIBRIPR20),
or C;~Cg alkyl, Co—Cy atkenyl, Cy-Cq alkynyl, C3-Cyg oycloalkyl, Ci~Cig .
alkylcycloatkyl, C4—Cjq cycloalkytalkyl, Cg~Ci4 cyclonlkyicysioalkyl, C5—Cyyg
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alkyicycloalkylalkyl, C3-Cq cycloatkenyl, Cy—Cy alkoxy, C3-Cg cycloatkoxy,
Cy~Cyq cyelonlkylalkoxy, Cp—-Cy alkenyloxy, Co—Cy alkynyloxy, C;—Cg
alkylthio, C;~C; alkylsuifinyl, C;~Cg alkylsuifonyl, C3—Cg cycloalkyithio, C5-Cy
cycloalkylsuliingl, C3~Cy cycloalkylsulfonyl, C4~Cig cycloalkylalkyithio, Cy—
Cyq cycloalkylalkylsulfinyl, C4~Cyg cycloaikylalkylsulfonyl, Co—Cy alkenylthio,
Cy-Cg alkenyisulfinyl, C;—Cy alkenylsulfonyl, Co—Cyg alkynylthio, C,—Cy
alkynylsulfinyl or C,~Cg alkynylsulfonyl, each vnsubstituted or substitated with
al least one substituent independently selected from the group consisting of
halogen, cyano, nitre, CHO, C(=0)OH, C(=0INH,, C(=O)R10, (=0)ORIT,
C(=0)NRIZRI3, OR!!, S{O),R!0, SO,NR 2R3 and Si(R!%)y; or a 3- to 10-
membered ring or a 7- o 1 I-membered ring system, each ring or ring systém
containing ring members selected from carbon aioms and up to 4 heteroatoms
independently selceted fromupto 2 O, up to 2 S, and up 10 4 N, wherein up to 3
carbon atom ring members are independently selected from C(=0) and C{=S) and
the sulfur atom ring members are independently selected from S(=0),(=NR24),,
each ring or ring system optionally subsiituied with up to 5 substituents
independently selected from R15; '

R32, R3b, R3¢ and R34 are independently H, halogen, cyano, hydroxy, amino, nitro, SFs,
OCN, SCN, CHO, C(=0)CH, C(=0)NH,, C(=S)NHj;, SOsNH,, C(=0)R 3,
C(=0)OR 18, NHR!8, NRI8R19, C(=0)NRZIR !9, C(=S)NR2IR L2, SO,NR2IR!S,
OC(=O)RZ}, OC(=0)OR1E, OC(=0)NR2IR!I®, N(RZD)C(=0)R21,
N(R2HCOYOR 12, N(R21C=0)NR2IR22, OSO,R {8, OSO,NR2IR22,

- NR?ISO,REE, NR2ISO,NRZIRZ, Si(RIBRI9R20) or ZIQY; or C;—Cg alkyl, Cr—Cy
alkenyl, C;—Cy alkynyl, C3-C)g cycloalkyl, C,~Chq alkyleycloalkyl, C4—Cig
cycioalkylalkyl, Ce~C)y4 cycloalkyleycloaliyl, Cs—Cyq alkyloycloalkyialkyl, Co
Cg eycloaikenyl, C;~Cg alkoxy, C4—Cg cycloalkoxy, C4~C)q cycioalkylalkoxy,
Cy~Cy alkenylaxy, C,~Cyg alkynyloxy, Ci—Cy alkylthio, C;~Cy alkyisulfinyl, C;~
Cg alkylsulionyl, C3~Cg cycloalkyithio, C4-Cy cycloalkylsulfinyl, C3-Cy
eycloalkylsulfanyl, C;—C)p cyclonlkylalkylihio, C4—C g cycloalkylatkylsulfinyl,

- C4-C)g cycloalkylalkylsulfonyl, Co~Cy alkenylthio, Co-Cy alkenylsulfinyl, Coy-—
Cg alkenylsulfonyl, Co~Cg alkynylthio, Co-Cy alikynylsulfinyl or Cr—Cg
alkynylsulfonyl, each unsubstituted or substituted with at lzast one substitaent
independently selected from R17; or R3? and R3b, or R3b and R3¢, or R3¢ gnd R3d
are taken together with the adjacent carbon atoms to which they are attached o
form a 5- io 7-membered carbocyclic ar heterocyclic ring, cach ring containing
ring members selected from carbon atoms and up to 3 heteroatoms independentiy
selected from up to 2 O, up to 2 §, and up to 3 N, wherein up to 2 carbon atom
ring members are independently selected from C(=0) and C(=5) and the sulfur
atom ring members are independently selected from S(=0)n,‘ each ring eptionally
substituted with up to 3 substituents independently selected from the group
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consisting of halogen, cyano, hydroxy, awmino, nitrs, C{=0)OH, C(=0)NH,,
SCyNlly, C1~Cy alkyl, Cj~L4 haloalkyl, Co-Uy alkenyl, Cr-Cy haloalkenyl, Co-
Cq alkynyl, Co—Cy haloalkynyl, C4~Cq cyclontkyl, Cs--Cy halocyeloalityl, Cp-Cp
atkyleycloalkyl, C4~Cg haloalkyicycloalkyl, Cy~Cy cycloalkylalkyd, Co—Cy
naioeycloalkylalkyl, C—Cg alkoxy, C;~Cg haloatkoxy, C,—Cg alkoxyearbonyl,
Cy-Cy, haloalkoxyearbonyl, Co-Cg alkylearbonyl and C,~Cy hatoalkylcarbonyl;
R3¢ is H, hydroxy, amino, CHO, C(=0)NH,, C(=S)NH,, SO,NH,, C(=O)R 18,
C{=0)OR!8, NHRIE NRISR Y, C(=0)NR2IRY, C{=8)NRZIR!%, SO NRIR LT,
OCE=MR2E, OC(=0)0R 18, OC(=ONR2LR I8, NRZDC=CIRE,
NR2HCEOIOR L, N(R2HC(=0)NRZIR22, O80,R 18, OSO,NR2IR 22,
NRZVS0O53 18, NIRZTSONRZIRZZ, Si(RIPRIVR2YY or 210K or C; Cg alkyl, C3—Cy
olkenyl, Cp Cg alkynyl, C3-Cyp cycloalkyl, C4~C,) ¢ nikyicycloalkyl, Cp~Chy
cycloalkylalkyl, Ce—C) 4 cycloalkylcycloalkyl, Cs~Cyq alkyicycloalkylnlkyl, Cy—
Cy cycloalkenyl, Cy~Cg alkoxy, C4~Cg cycionlkoxy, Cy—Cjq cycloalkylaikoxy,

- Cy-Cy alkenyloxy, CoCy alkynyloxy, Cy~Cp alkylsulfinyl, C;~Cyg ulkylsullonyd,
Cy-Cy cycloalkylsulfinyl, Co-Cp cycimalicylsulfonyl, C—Cjyg
cychoalicylalkylisulfinyl, Cg-Cyp cyclonlkylaliylsulfonyl, Co—Cy alkanylsulfinyl,
Cy-Cyg aikenylsulfonyl, Co~Cy alkynylsulfiny or C—Cy alkynylsifonyd, ench
ensubstituled or substituted with ot lens! one substiluent independently selected

- from R17; or R3® and BR3P are taken topether with the adjacent carbon sioms to
which they are attached to Jorm 2 5- to 7-rnembered carbocyelic or heteroeyclic

‘ring, each ring containing ring members selecred from carbon atoms and up fo 3
heterontums rulependently selesied lom ap 0 2 O, vp o 2 S, andup to AN,
wherein up 1o 2 carbon stom ring members ore énei-_.p;ﬁésa‘:}y selectad from
C{=D) and C{=8) and the sulfur stom ring members are independenity sclested
from 8(=0),, each ring optionally substituted with op to 3 subsfituvenis
independently selected from the grovp consisting of halogen, cynno, hydroxy,
aming, pitro, C(=OY0H, C(=O)NH,;, SO;NH,, C;—Cy4 alkyl, C—C, haloalicyl,
Cq-Cy alkenyl, Cy~C, haloalkenyl, C3-C4 alkynyl, Co—C4 halonlkynyl, C—Cqy
cycloalkyl, Cs-Csy halocycloulkyl, C-Cy ulkyleydloalkyl, Cp—Cp
haloakyleycloalkyl, C4—Cy cyclouliylalk yl, C,~Cg halocyclaalkylalkyl, C—Cg
alkaxy, C4—Cy haloalkoxy, C—-C¢ alkoxyoarbonyl, Co~Cy halealkoxycarbonyl,
CrCy alkylcarbonyl and Cp-Cy haloalkyicarbonyl;

each R? and R is independently H, halogen, cyano, bydroxy, amine, nitro, OCN, SCN,
CHQO, C(=00H, C(=0)NH;, C(=S)NH; or 8O;NHa,; or C;-Cy alicyl, C4-Cy
atkenyl, C-Cy alkymyl, C3-Cyg cycloallkyl, C4~Cy alkyleycloalkyl, C4—Cy
cycloalkylatkyl, Cg—C|5 cycloalkyleycloalicyl, Cs-Cy alkyleycioalkylulkyl, C3—Cg
cycloalkenyl, Cy—Cy alkoxy, Cy-Cq; cyulontkoxy, Cu~Cy cycloalkylatkoxy, Co—Cg
alkenyloxy or Cy—Clg alkynyinxy, cach unsabstitaied or substituted with af jeast
one substituent independently sslected from the group consisting of hatopen,
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cyano, nitro, CHO, C(=0)OH, C{=0JNH,, C(FO)R 9, C{=0j0Rr!,
C(-OINRIZRIA, ORI, S{O),R 10, SOLNR 2R 13 and Si(R!9}; or

R4 and RS are taken together with the carbon aiom io which they arc attached to form a

3~ to 7-membered ring containing ring members selected frum carbon toms and
up 1o 2 heteroatoms independently selected from one O, one S, and upto 2N,
wherein up to 2 curbon atorn ring members are independently selected from
C(=0) and C{=8) and the sulfur atom ring member is sclested from S, 50 or
8(0)y, said ring oplionally substituted with up to 4 substitucnts independent!y
selected from the proup consisting of halogen, cyans and C3—C,y alikyl;

each RS is independently H; or C;-Cg alkyl, C;—Cj alkenyl, Cy~Cg alkynyl, C3-Cqg

cyclonlkyl, Cy Cg alkyleycioalkyl, C~Cy cycloalkylalkyl, CeCin
cycloalkyleycloatkyl, Cs-C,p alkyleycloalkylalkyl, C3-Cq cycioalkenyl, C+—Cg
alkylearbony! or C,—Cg slkuxycurbonyl, each unsubstitated or substituted wiil at
least one substituent independentiy selecred from the group consisting of halopen,
cyano, nitre, CHO, C(=0)OH, C(=0)NH,, C(=0)R10, C(=0)OR !},
CO)NRIZRI3, OR, S{O),R !9, SONRIZR3 gng SiR%)y; or

two RS substituents are taken together with the nitrogen atom fo which they are attached

to form a 3+ (0 7-mambered ring containing ring members selected from carbon
atoms and up to 2 heteroatoms independently selected from ons O, ons 3, and up
to 2 N, wherein up to 2 carbon atom ring members are independently ssiected
from C{—0) and C(“S) and the sulfur atom ring member is selected from S, i(8)]
or S{O), said ring optionally substituted with up to 4 spbstituents mdcpcndcnﬂv
seiected from the group consisting of halogen, cyun und Ci—Cy alkyl; -\

cach R7 and R¥ iy independently H; or C;~Cy alkyl, C;—C alienyl, Cp~Cp aikynyl Cs~

Cg eycloalicyl, Cp~Cy alkyleycloalicyl, C4—-Cy cycloalkylalkyl, Cc—C 7
cycloalkyleyclonlkyl, Cs-Cyq alkyicyclonlkylalkyl, C 7L cycloalkenyl, Cy Cg
alkyicarbonyl or C;-Cg alkoxycarbonyl, cach unsubstituled or substituted with a
least ane substituent independently selected from the group consisting of halogen,
cyane, nitre, CHO, C(=0)0H, C(=OJNH,, D(=0)R 10, C(=0)OR 1,
C(=OINRIZRI3, ORY), S(0),R!9, SO,NRI2R? and Si(R 10)s;

cach R¥ is indopendently C-Cy alkyl, Co-C; alkenyl, C, Cg allynyl, Cy - Cy

cycloatkyl, Ci~Cy alkylcycloalkyl, C4~Cg cycioalkyialkyl, Cs~Cho
cycinatkyleyelaaliyl, Cs~Cyy alkyicycioalkylalkyl, C3—Cg vyclualkenyl, Co~C
alkylearbony! or Co—Cg alkoxyzarbonyl, ench unsubstituted or substinned with at
least one substituent independently selected from the group consisting of halogen,
cyane, nitre, CHQ, C(=0)OH, C(=0)NH,, C(0R®, C{—0)OR!!,
C(=O)NRIZR!3, ORI, S(0),R 0, SO,NR 12R 12 and SR 0

each R52 is independently H; ar C;—-Cg alicy, Ca—Cg alkenyl, 0z—Cg ulkynyl, Co—Cy

cycloalicyl, C4—~Cg alkyleyeloalkyl, C~Cy cycloatkytalkyl, CeCio
cyclantkylcycloalkyl, Cs-C)q alkylcycloaticylalkyl, C3~Cg cycioalkenyl, Ca—Ly
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alkylcarbonyl or C;—Cg alkoxycarbonyl, each vnsubstituted or substituted with at
lenst one substituent independently selected from the group consisting of halogen,
‘cyano, nitro, CHO, C(=0)0l1, C=0)NIl, C=0)RIC, C(=0)OR 11,
C=0RRIZRIS, OR!E, 5(0),R 18, SOLNRIZRI? and Si(R10},;

each R10 and R11 is independently C,—Cq alkyl, Co~Cy alkenyl, Co~Cg alkynyl, C5—Cy
cycloalkyl, C—C; alkyloycioalkyl, C4—Cg cycloalkylalkyl, Ce-Cyq
cycloalk yleyeloaikyl, CS-;Cm alkyleycloalkylatkyl or C5~Cg cycloalkenyl, each
unsubstifuted or substituted with at least one substituent independently selected
from the group consisting of halogen, cyann, ritra, CHO, C(=0)OH, CE=ONH,,
Cy~C4 alkexy, C-Cy4 haloalkoxy, CI;-C.; elkylthio, C;—C, alkylsullinyl, Ci~Cy
alicylsuifonyl, Ci-Cy haloalkylthia, Cy—Cy haloalkylsulfinyl, C,~C, '
haloalkyisutionyl, C1~Cy4 atkylamine, Cz-Cy diatkylamino, Cy~Cg
cycluntkylaming, Co~Cy alkoxyalkyl, Co-C, alkyicacbonyt, CyCg
alcoxyearbonyl, Co—-C alkylearboryloxy, (‘Q—-Cg alkylcarbonylthio, Co—Cy -
alkylaminocarbonyl, Cy-Cy dialkylaminocarbonyl and C3~Cj trinlikyisilyl; ar
phenyl or & 5- or 6-membered heterosromalic ring, each upsubstilnted or
substituted with at lzast one substituent independently sclected from the group
cunsisting of Cj~Cg alkyl, C;—Cy Imloalkyl, C3-Cy alkenyl, Cp-Cy alkynyl, Cs—
Cg eycloalkyl, C4-Cy alkyleyeloalkyl, Cy-Cy cysloalkylaiky], CeCyp

- cycloalkyleyeloalkyl, C5-Cp alkyleyctoalkylalkyl, C3-Cg cycloalkenyl, halogen,

cyano, ritro, CHO, C{=0)OH, C(=0)NH,, C|-C4 alkexy, C;-C,4 haloalkoxy, Ci—
Cy alkylthio, Ci-Cy4 alkylsulfinyl, C—C; alkylsuifonyl, C 1~Cy4 baloalkylthio, Cj~
C4 haloalkylsulfinyl, C;—Cy4 haloslkylsulionyl, C1~Cy alkylamino, Cp-Cy
dialicylamine, C3~Cy cycloaliyiamine, C—C, alkoxyaliyl, Co-C, alkyicarbanyl,
Cz-Cg alkoxyearbonyl, C-Cy slicylearbonyloxy, Cp-Cg alkylcarbonylthio, Co-
Ce alkylaminocorbonyl, C3-~Cg dinlkylaminocarbony! and Cy Cg trinlkylsilyl;

zach R12 and R13 is independently Cy-Cy alkyl, C~Cy alkenyl, Co~Cg alkynyl, Cs-Cg
eycloulkyl, C4~Cy alkyleycloalkyl, C4—Cy cycloalkylatkyl, CoCig
cyclontkyleycloalkyl, CoCyp alkylcycioalkylatkyl or C3-Cy cycloalkenyl, each
unsubsiituted or substituted with at least one substituent independently sefected
from the group consisting of halogen, cyane, nitro, CRO, C(=0)0H, C{=D)Ni3,,
Cy=Cy alkoxy, Cj—-Cy4 haloalkoxy, C—C, alkylthio, Cy~Cy alkylsulfinyl, C;—Cy
alkylsulfonyl, C1~Cy haloalkylthio, C;~C, balualkylsullinyl, C;~C4
haloalkylsulfonyl, C—Cy alkylamine, C;-Cy dialkylaminn, C3-Cy
cycloalkylamino, Cp-Cy alkoxyalkyl, Co-C4 alkylearbony!, CaLy
alkoxycarbonyl, C;-Cy; alkylearhonyloxy, C;—Cg alkylcarbonylthie, CarCq
alkylaminocarbonyl, C3Cg dialkylaminocarbony! and C3-Cg trialkytsilyl; or
phenry! or a 5- ar -membered heternmromatic ring, each unsubstituied oy
substituted with at least one substituent independently salected from the group
consisting of Cj~Cq ulkyl, C~Cg haloalkyl, Co~Cs alkenyl, Co-Ug atkynyl, Uy
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Cy cyclontkyl, Ci~Cy alkylcycloalkyl, C4Cy cycloalkylalkyl, Co—Cho
vycloalkyleycloalkyl, Ce~C), alkyleycloalkylalkyl, Cy—Cy cycloalkenyi, halopen,
cyano, nitro, CHO, C{=0)0H, C( =CJNH,, C;~Cj4 atkoxy, C~Cy haloalkoxy, Cj-
Cq alkylthio, C-Cy alkylsulfinyl, C~Cy alkylsulfonyl, C;—C, haloalkylthio, C;~ -
Cy halonlkylsutfinyl, C-Cy hulontkylsulfony], Cp-Cy slkylaming, CoCy
dialkylamino, C3~Cyg cyclonlkylaming, Co-Cy nikoxyalkyl, Co~Cy4 nlkylearbonyt,
C-Cs alkoxyzarbonyl, Co-Cy alkyicabonyloxy, C9—C4 alkylcarbonylthio, Cop
C allcyleminocarbonyl, Co~Cy dialkylaminocarbonyi and C3—Cg inalkylsilyl; or

R!Z and R ¥ gre taken 1opether with the nitrogen atem 1o which they are attached o
form & 3- to 7-membered ring containing ring members sejected from carbon
atorms and up tv 2 heteroaioms independently selected from one C, one &, and up
to 2 N, wherein up 1o 2 carbon tom ring members are independently selested
from C(=0) and C(=5) and the sulfur atom ring member is selected from 8, 5(0)
or S(0);, said ring optionally substituted with up o ¢ substituenzs independently
sclected from the group consisting of halogen, cyane and C;—Cy olicyt;

each R is independently halogen, cyano, hydroxy, amine, nitrs, SF <, OCN, SCN,
CHO, C(=0)0H, C(=0)NH,, C(=S)NH,, SOuNH, CEOYRIE, Cr=O)0OR 18,
NHRIE NRIBRIS, C(=0)NR2IR IS, C{=O)NRZINRZZRD, C(=SINR2IR 1,
SO,NRZIRI9, OC(=0)R2], DC(=0)ORIE, OC(=0O)INR2IR19, N(R2DCE=D)R2!,
NER=HC(=0)OR %, N[R2HC(=0NRZIRZ2, OSO,R8, OS0O,NR2IR2,
NR21 soleﬂ NRZJSOMZIRZZ _SL(R‘BRWRZO), C(-mzzzmzz'
C(=NOR2DRZ2, C(=NNRZ |RZ2)R23, C(=NN{C({=0)R! R} RZ2,
CENNCENORPRZHRZ2, ON=CR2IREZ, ONRZIRZ, S(=0)=NRZNHR22
.'~';C‘»zl'\¥l”(2iC(—O)NRuR23 PE=XRIERY, OP(=X2)RISRLY, OP(=XZ)ORIERIY,
UPFEX2HOR!IBOR® , N=UR2IRZ, NREWN=CRIZRZS | WRZINRZZR 23
\:R?lr*(—x")NRHRB NR2IC(=NR2NR22R23, NK21NR21(‘(-~X2)NR2-’-R-¢3

NR?INR?'SO,NRIZRZ, ZHQt or ZVQIZIQ, ar € ;—C alkyl, CqyL2g alkenyl, Cy- -

Cpg atkynyl, C3—C g cycloslkyl, Cq~Cyp alkyleycloalicyl, Cg-Cyg cycloalkylalkyl,
Ce~Ciq oycloalkyloycloalkyl, Cs—Cy  alkyleycloatkylalkyl, C3~Cg eycloalkenyl,
Cy~Ly alkoxy, C3-Cy cycioalkory, Ci~Cyg cycloalkylalkoxy, Co—Cy alkenylnxy,
Co-Cy alkymyloxy, C1—Cy alkylthio, C-Cy alkyisulfinyl, C,—Cqg alicvisulfeny],
C3~Cy cycioalkylthio, C3~Cyg eycloalkylenliingl, Cy~Cy cycloatkylsulionyl, C—
C o eycluatkylatk yHbies, Cy-C; g cyclnalk ylalkylsullinyl, Ci~C)p
cycioalkyialicylsulionyl, Cy—Cy alkenylthio, Cy Cg alkenylsutfiny], Cy Cq
Alkenyisulfonyl, Co-Cg alicynyithio, C,-Cg alkynylsuilfiny] or CpmCy
alkynylsulfonyl, each unsubstituted or substitured with at lcast one substituen
independently selecied from RI7; or

two R4 substnucnts on adjacent ring atoms are taken together with the odiacent ring
stoms 10 form a 8- to 7-membared carbocyclic or heterocyclic ring, each ring
coptaining ring members selected from carhon aloms and a0 3 hefentomsy
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independently selected from up 020, upto 2 S, and up to 3 N, wherzin vp to 2
carbon atom ring imembers are independently selected from C{(=0) and C(=8) and
the sulfur atom ring members are independently selected from 5(=0),, each ring
optianally substituted with vp to 3 substituents independently selected from the
group consisting of halogen, cyaué:, hydroxy, aming, nitro, C{=0)0H, C(=0)NkH,,
- S05NHy, C1-Cy alkyl, C-Cy haioalkyl, C;-Cy alkenyl, C+—C, haloalkenyi, Co—
Cq alkynyl, C,~C4 haloalkynyl, C3~Cy cycloalkyl, C3-Cy halocycloalkyl, Cy~Cy
alkyfeyeloalkyl, C;~Cy haloalkyleycloalkyl, Cq~Cg cy;ioa!k&ia!kyl, CsCg
halocycloatkylalkyl, C,—-Cg alkoxy, C;—Cg halaalkaxy, Co~Cq alkoxycarbonyl,
Cq—Cy¢ haloalkoxycarbonyl, Co-Cyg alkylcarbonyl and Co—Cy halozlkylcarbonyl;
‘each X2 is independently QO or §;
each Z! is independently a direct bond, G, S(O),, NRS, C(R7)5, C(RT}=C(R7), C=C,
CRT1H0; OCR ), CE=X1), CEXE, EC(=X1), C(=NORE) or C=NN(RE),);
each Q! is indepsndently a 3- to ] 0-membered ring or a 7- to 1 I-membered riné sysiermn,
zach ring or fing sysiem containing ring members selected from carbon atoms and
up to 4 heterpatoms independently selected fromupto2 G, up 102 S, and up to 4
N, wherein up to 3 carbon atom ring members ars independently selected from
C{=0) and C(=S) and the sulfur atom ring members are independently sclected
from S(=0),,(=NR24),, each ring or ring system optionally substituted with up o 4
substituents independently sclected from the group consisting of halogen, cyano,
nitrs, CHO, C(=0)OH, C{=0)NH,, C(=0)R 10, C(=0)OR!}!, C(=0)NRI2R13,
OR1, S(0),R10, SO,NRI2RI3, Si(R!0); and R16;
cach Q! is independently a 3- to 10-membered ring or a 7- to 11-membered ring sysfem,
each ring or ring system containing ring members seiected from carbon atoms and.
up to 4 heteroatoms independently selected fromupto 20, upto 2 5, and up to 4
N, wherein up to 3 carbon atom ring members are independently selected from
. C(=0) and C(=8) and the sulfur atom ring members are independently selected
from ${=0),,(=NR24),, each ring or ring sysiem optionally substituted with up to 5
substituents independently selecied from the group consisting of halogen, cyano,
nitro, CHO, C(=0)OH, C(=0)NH,, C(=O)R10, C(=0)OR !, C(=OINRIZRE3,
C=O)NRZINRZR23, OR!}, 5(0),R10, SO,NRIZRI3, 5(=0)(=NRZ1)RZ,
Si(R10); and RIS;
each RIS is independently halogen, cyano, hydroxy, amine, nitro, SFs, OCN, SCH,
CHO, C(=0)0H, C(=0)NH,, C(=S)NH,, SO;NH,, C(=O)R 18, C(=O)OR 8,
NHR!E NRIER!?, C(=O)NR2!R!?, C(=O)NR2INRZ2R?3, C(=8JNRZIR 1%,
SO,NR2IR!?, S(=0)(=NRZ)RZ, OC(=0)R2!, OC(=0)OR!S, OC(=0)NR2IR!Y,
NRZHCEDIRZ!, NRZHC(=0)OR ¥, NRZHT(=0INRZIR?Z, OSO.R !,
‘OS0,NR2IRZZ, NR2ISO,R 8, NRZISO,NR2IRZZ, Si(RI SRISR20) o7 Z1QY; or
C~Cy alkyl, Cp-Cg alkenyl, C,~Cy alkynyl, C3~C g cycloatiyl, Ci~Cio
alkyleyzloalkyl, Cg~C\q ovcloalkyialkyl, Co-C. g cycloalkyleycloatkyl, Cs—Cig
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alkylcycloalkylalkyl, C3~Cy cycloalkenyl, Ci—Cg alkoxy, C3~Cg cycloalkoxy,
C4-Cyy cycloalkylaikoxy, C;~Cy alkenyloxy, C3—Cy atkynyloxy, C~Cy
atkylthio, C~Cy alkylsuifiny!, C;~Cq alkylsutfonyt, C4—Cg cycloalkylthio, Cy-Cg
cycloanlkylsulfinyl, C; Cg cyslonlkylsulfonyl, C4 C,g sycloalkylaikyhhio, Cy~
Cio eycioalkylalkylsulfingl, C-C g cycloalkylalkylsuifonyl, C-Cg alkenylibio,
Co~Cy alkenylsulfinyl, Co—Cg alkenylsulfonyl, Co—Cg alkynylthio, C4-Cg
alkynylsulfinyl or C5--Cy alkynylsulfonyl, each unsubstitutzd or substituted with
at lezst one substituent independently selecled from R{7; or . .

two RS substituents on adjacent ring aioms are taken together with the adjacent ring
atams fo form a §- lo 7-membered carboeyelic or heteracyclic ring, ench ring
containing ring members selected from carbon atoms and up to 3 hetzroatoms
independentty selected fromop to 2 O, up 10 2 8, and up 1o 3 N, wherein up to 2
carbon atom ring members are independently selected from C(=0) and C(=S) and
thie sulfur atom ring members are independently selected from S(=0),, each ring
'uptionally substituted with up to 3 substitnents independentty sclected from the
proup consisting of halogen, cyano, 'hydmxy, amine, nitro, C(=0YOH, C{=0O)NH,,
SO;NH,, C—Cy alkyl, C;—Cy haloalkyl, Co—-Cy alkenyl, Co—C; haloalkenyl, Com
Ca alkynyl, C,—C, haloalkynyl, C1~Cq cycloalkyl, C5~Cy haiocyclioalkyl, C4—Cy
atkylcyeioalkyl, C;~Cg haloalkyleycloatkyl, CCg cyclonlkylalkyl, C4—Cy
halocycloalkylalkyl, C;—Cg alkoxy, C3—Cg baloalkoxy, Co-Cg alkoxycarbonyl,
Cy—Cg haloalkoxycarbonyl, Co-Cg alkyicarbonyl and Co~Cy haloalkylcarbonyl;

each R16 is independently C~Cg alky!, Co—Cg alkenyl, Co—Cy alkynyl, C3—Cp
cycloalkyl, Cs—Cy alkyleyeloatkyl, CqCy cyeloalkylalkyl, Ce—Cig
cycloalkyleyeloatkyl, Cs-C) g alkyleycioalkytalkyl or Cy-C cycioalkenyl, each
unsobstituted or substituied with at least one substiment independently selected
from the group consisting of halogen, cyano, niira, CHO, C{=0)0H, C{=0JNHj;,
Cy—C,4 alkoxy, Cy—Cy haloalkoxy, C—Cy alkylthio, Cy—Cy alkylsuifinyl, C1—Cy
alicylsulfonyl, C;~Cy4 haloslkylthio, C;~C, haloatkylsulfinyl, C,—-Cy
hatoalkylsulfonyl, C;-C, alkylamino, C5—Cy dirlkylamino, C3~Cy
cycloalkylamino, Co-Cy alkoxyalkyl, Co—Cy alkylearbonyl, Co-Cg
alkoxycarbonyl, Co—Ly alkylearbunyloxy, C3~Cy alkylcarbonylthio, C3—Cy
alkylaminocarbonyl, C3—Cg dislkylaminocarbonyl and Co-Cg trialkyisityl; or

- phenyl or n 5- or 6~membered hetexoaromatic ring, each unsubstituted ar

substituted with at least one substitvent independently szlected from the group
consisting of C~Cg alkyl, Co-Cg alkenyl, Co—Cg atkynyl, C3~Cyg cycloalkyl, Cy—
Cy alkyleycloalkyl, Cq-Cyg cycloalkylalkyl, Cg—Cyg cycloalkyleycloalkyl, Cs—Cyg
alkyleycloatkylalkyl, C2~Cg cycloalkenyl, halogen, eyano, nitro, CHO, C(=0)OH,
C(=0)NH,, C;~C4 alkoxy, C;~Cy haloalkoxy, C;~Cy alkylthie, C~Cy
alkylsulfinyl, C1-C4 alkylsulfonyl, C;-Cy haloalkylthio, C—C4 haloalk yisulfinyi,
C—Cyq hatealkylsulfonyl, C;~C; alkylaniino, C,~Cy dialkylaming, C3—Cg
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cycloakylamino, Co-Cy atkoxyalkyl, Co—C, alkylearbonyl, C;~Cg
alkoxyearbonyl, Cx~Cg nlkylcarbonyloxy, C,~Cg alkylcarbonylthio, CoCg
alkylaminocarbonyl, C3—C; dialkyizminocarbonyl and Cy~Cy triatleylsitvl;
each R17 is independently halogen, eyano, nitro, OH, CHO, C(=0)0OH, C(=0O)NHs,,

C=0)RI, C=0YORN, C(=0R 2R I3, OR” S(O),R19, SO,NRIZR I3,
SiR10), or ZIQY,

each R18, R1? and R is independeatly QY or Cy-Cy alioyl, C-Cy alkenyl, Cy-Cg

alkynyl, C5-Cy cycloatkyl, Cy—C; slkyleyzloalkyl, C4~Cjy cyeloalityialkyl, Cp~
Cyp eycioalkyicycloalkyl, Cs-Cyy alkyleyelonlkylalkyl or C5—Cy cycloalkenyl,
cach unsubstitnted or substitated with at least one substituent independenty
selected from R17;

ach R2! is independently Qt or H; or C 1—Cg alkyl, Cp-Cy alkenyl, Co—Cq alkynyl, C3—~
Cg eycloalkyl, C;~Cy alkyloycloalkyl, C—Cy cycloalkylalkyl, Co~C 10
cycloalkyieycloalkyl, Cs-C g alkyloyclonlkylalkyl or C3~Cy; cycloalkenyl, each
unsubstituted or substituted with at least one substituent independently selected
from R17;

cach R% and R23 is indspendently QF or H; or Cp~Cy utkyl, Cp—Cg alkenyl, Cp-Cy

alkynyl, C5~Cyg cyclontiyl, C4—Cy alkyloycloalkyl, Cu—Cy cycloaliylalk yl, Ce—
Cig cycioalkyleysioalicyl, C5-C) g alkyleycloalkylalkyl or Ca~Cy cycloalkenyl,’
each unsubsituted or snbstituted with at least one substitoent independently
selected from R or

R?2 and R23 are 1aken together with the nitrogen atom to which they are sttached o )

form g 3- o 7-membered ring contsining dng mwembers selected from carbon
aloms and up to 2 heteroatoms independently selected from one O, one S, and 1
1o 2 N, wherein up to 2 carbon stom ring raembers are independently selected
fram C{=0) and C(=S) and the sulfur wiom ring member is sslected from 8, $(0)
or 5(O),, said ring optionally substittied with up to 4 substituents independently
seiected from the group consisting of halogen, cynno and C y=Cog alkyt;

each R is independently H, cyanu, OCN, SCN, CHO, C(=0)0H, C=ONH,,

C(=S)NH,, SO;NH,, C(=0)R 5, C(=0)OR 1%, NHR 18, NR ¥R 19, (Y(=0)NR2ZIR 19,
C{=S)NRZIRY, SO.NRZIR!S, OC=0R2E, QCFEMOR L OO=0NRZIRED,
N(R2YC(-OIR!, NREHC(OIOR!Y, NRZICE=OINRZIR22, OSO,R S,
'OSO,NRIR™Z, NR2ISO,R 18, NRZISO,NR2IRZ, Si(R ISR I9R20) or 71O o
Cy~Cy alkyl, Co-Cyq ulkenyl, Co-Cg alkynyl, UsCg cysinalkyl, C~Cip
alkyicycloalkyl, C;-C¢ cycloalkylalkyl, Cg-Cy 4 cycloatkyleycloalkyl, Cs-Cyg
alkyleyclualiylalkyl, C4—Cy eycloalkenyl, C~Cy alkoxy, C5~Cjp cycloalkoxy,
Cy4—Cyg cycloalkylalioxy, Co-Cy alkenyioxy, Co—Cy alkynyloxy, Cy-Cg
alkylthio, C|~Cy alkylsulfinyl, C—Cyg alkylsulfonyl, C3-Cy cycloalkylthia, Cs-Cy
cycloalkylsulfinyl, C5-Cy cycloatkyisulfonyt, Cg oycloalkylalkyithio, Cy~
Cyp wyclunlkylalkylsulfinyl, C4~Cyq cycioalkyialkylsnifonyl, C,—Cy alkenylthio,
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C2-Cy alkenylsulfinyl, Cp-Cy alkenylsulfonyl, Cs—Cg alkynylthin, C-Cy
alkynyisulfinyl or Co~Cy slkynylsulfonyl, each unsubstituted or substituted with
at lsast one substitueni independently selected from RI7;

aig ), 2ard:

each n is independentiy 0, | or 2; ond

v &nd 2 in cach instance of S(=0),(=NR2%), are independently 0, 1 or 2, provided that
the sum of u and z in each instance of 5(=0),(=NR24),is 0, | or 2; |

provided that (i) when Ads O, §, NCHj or C(R3<y=C(R3), R3cis Hor F, and R34 is H,
F, CFoH ar CF;, then at least one of R32 or R3P is other than H; nnd (i) the '
compound of Formule ] is other than

Another aspectihis-invention-alse provides a composition comprising a compound of Formula 1
as defined above, an N-oxide, or a salt thereof, and at least one additional component selected from the

group consisting of éurfacfants, solid diluents and liquid diluents. Anotherln sne embodiment—this

vention-alse provides a composition for controlling an invertebrate pest comprising a _
compound of Formula 1, an N-oxide, or a salt thereof, and at least one additional component
selected from the group consisting of surfactants, solid diluents and liquid diluents, said
composition further comprising at least one additional biologically active compound or
agent,

This disclosureisvention provides a method for controlling an invertcbrate pest comprising
contacting the invertebrate pest or its environment with a biologically effective amount of a
compound of Formula 1, an N-oxide, or & salt thereof (e.g., as a composition described

herein). This disclosureinvention also relates to such method wherein the invertebrate pest or its
environment is contacted with a composition comprising a biologically effective amount of a
compound of Formula 1, an N-oxide, or a salt ther%f, and at Jeast one additional component
selected from the group consisting of surfactants, solid diluents and liquid diluents, said
composition optionally further comprising 2 biologically effective amount of at least one
additional biologically active compound or agent.

This disclosuretnvention also provides ;method for controlling an inveriebrate pest comprising
contacting the invertebrate pest or its environment with a biologically effective amount of
any of the aforesaid compositions wherein the environment is a plant.

This disclosuretavention also provides 2 method for controlling an invertebrate pest comprising
contacting the invertebrate pest or its environment with a biologically effective amount of
any of the aforesaid compositions wherein the environment is an aniral.

This disclosureirvertion also provides 2 method for controlling an inveriebrate pest comprising
contacting the invertebrate pest or its environment with a biologically effective amount of
any of the aforesaid compositions wherein the environment is a see
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This disclosureinveation also provides a method for protecting a seed from an invertebrate pest
coniprising contacting the seed with a biologically effective amount of a compound of
Formula 1, an N-oxide, or a salt thereof (e.g., as a composition described herein). This
invention also relates to the freated seed.

Another aspectThis-nventien-farther provides a composition for protecting an animal from an
invertebrate parasitic pest comprising a parasiticidally effective amount of a compound of

Formuia 1, an N-oxide, or a salt thereof as defined above, and at least one carrier.

This disclosureimvention further provides a method for treating, preventing, inhibiting and/or
killing ecto and/or endoparasites comprising administering to and/or on an animal a
parasiticidally effective amount of a compound of Formula 1, an N-oxide, or a salt thereof
(e.g., as a composition described herein). This disclosureinvention also relates to such method wherein
a parasiticidally effective amount of a compound of Formula 1, an N-oxide, or a salt thereof,
(e.g., as 2 composition described herein) is administered fo an environment (e.g., a stail or
blanket) in which an animal resides.

Another aspect provides a non-therapeutic method for controlling an invertebrate pest comprising

contacting the invertebrate pest or its environment with a biologically effective amount of a compound as

defined above.

Another aspect provides a treated seed comprising a compound as defined above in an amount of

from about 0.0001 to 1 % by weight of the seed before treatment.

DETAILS OF THE INVENTION

As used herein, the terms “comprises”, “comprising”, “includes”, “including”, “has”,

L
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“having”, “contains”, “containing”, “characterized by” or any other variation thereof, are
intended to cover a non-exclusive inclusion, subject to amy limitation explicitly indicated.
For example, a composition, mixture, process or method that comprises a list of elements is
not necessarily limited to only those elements but may include other elements not expressty
listed or inherent to such composition, mixture, process or method.

The transitional phrase “consisting of”” excludes any element, step or ingredient not
specified. If in the claim, sach would close the claim to the inclusion of materiais other than
those recited except for impurities ordinarily associated therewith. When the phrase
“consisting of” appears in a clause of the body of a claim, rather than immediately following
the preamble, it limits only the element set forth in that clause; other elements are not
excluded from the claim as a whole.

The transitional phrase “consisting essentially of” 15 used to define a composition or
method that includes materials, steps, features, components or elements, in addition to those
literally disclosed, provided that these additional materials, steps, features, components or
elements do not materially affect the basic and novel characteristic(s) of the claimed
invention. The term “consisting essentially of” occupies 2 middle ground between
“comprising” and “consisting of”. |

Where applicants have defined an mvention or a portion thereof with an open-ended
term such ag “comprising”, it should be readily understood that (unless otherwise stated) the
description shouid be interpreted fo also describe such an invention using the terms
“consisting essentially of” or “consisting of”.
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CLAIMS
What is claimed is:

I. A compound of Formula 1, an N-oxide, or salt thereof,

ri?
1)
.
A NTT Tty
4
R ”T?J“i}-- 2
5 R
( R a
1
wherein
XisOorS;
YisQOorS;

A s O, S, NR3 or C(R3¢)=C(R34), provided fhat the CRIP=CRIN) moiety is oriented
SO the carbon atom bonded to R34 is ¢gbnnected directly to the pyrimidinium ring
of Formula 1;

7 is a direct bond, O, S{0),,, NRS, C(BA),0, OC(R7),, C(=X1, C(=XDE, EC(=x},
C{=NOR%¥) or C(: =NN(R6),);

Xtis O, 8 or NRY;

Lis O, S or NR%:

Rtisa 3- to 10-membered rind or a 7- te Li~membered ring system, each ring or ring
system containing ring members selected from carbon atoms and up to 4
heteroaloms indep dently selected from upto2 O, upto 25, and up to 4 N,
wherein up to 3 gérbon atom ri ng members are i'ndepcndentiy selected from
C=0) and C(=8) and the sulfur atom ring members are independently seleeted
from S(=()) =NR24),, each ring or ring system optionally substituted with upto 3
substituen independently selected from R4,

R2isH, halo n, cyane, hydroxy, aminoe, nitro, OCN, SCN, CI10, C{=CH0lI],

C(=0INH,, C(=S)NH,, SO;NH,, C(=0)R18, C(=00R18, NIIR!8 NRI8RIS

CZOINRHRI®, C(=8)NR2IR 1Y, SO,NR2IRIY, OC(=0)Rr21, OC=O)OR 18,

(=OINRZ RIS, N(R2YCE=0)R2!, N{RZDHC(=0)OR 1Y, N(R2 NCEOINR2IR?2,

OSO,RIE, OSO,NRZIR22, NRZISO,R 18, NR2'SO,NR2IR22 op Si{RISRI9R20y,

or C-Cg alkyl, Cp—Cg alkenyl, Ca-Cg alkynyl, Cy-Cyy cyc]oei[kyl, Cy~Cyy

alkyleycloalkyl, Cy4—Cyg cycloalkylalkyl, C—C4 cysloalkyleycloalkyl, Cs~Cyy
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alkylcycloalkylalkyl, C3-Cy cycloalkenyl, Cy~Cyg alkoxy, C3-Cy cycloalkgky,
Cy-Cyg cycloalkylalkoxy, Co—Cg alkenyloxy, Cy~Cy alkynyloxy, C1~Cy/
alkylthio, C|~Cy alkylsulfinyl, C;-Cg alkylsulfonyl, C3-Cg cycloalkyhio, C3-Cyg
cycloalkylsulfinyl, C3—Cg oycloalkylsuifony, Cy—C\g eycloalkylalkglthio, Cy~
Cyg cycloalkylalkylsulfinyl, C4~C1q eycloalkylalkylsulfonyl, Cy-Lg alkenylihio,
Cy~Cy alkenylsul ﬁnyl, Cy~Cy alkenylsulfonyl, C,—Cg alkynyitifio, Cy—Cy
alkynylsulfinyl or Cy-Cg alkynylsulfonyl, each unsubstituted/or substituted with
at least one substituent independently selected from the grofip consisting of
halogen, cyano, nitro, CHO, C(=0)OH, C(=0)NH,, C(50)R 0, C(=0)OR 1,
C(=O)NRI2RI3, ORH, §(0),R19, SONRI2R!3 and SR 10)5; or a 3- to 10-
membered ring or a 7- to 11-membered ring system/each 1in g or ring systemn
containing ring members selected from carbon atofns and up to 4 heteroatoms
independently selected from up to 2 O, up to 2 %, and up to 4 N, wherein up to 3
carbon atom ring members are independently/selected from C(=0) and C(=S) and
the sulfur atom ring members are independéntly selected from S(=0),(=NR?4),,
each ring or ring system optionally subsifiuted with up 1o 5 substituents
independently selected from R15;

R3a R3b R3¢ and R3d are independently H, halogen, cyano, hydroxy, amino, nitro, SFs,
OCN, SCN, CHO, C(=0)CH, C(HONH,, C(=S)NH,, SOsNH,, C(=0)R 18,
C(=0)OR!8, NHR!8, NRIBR19/C(=0)NR2IR 19, C(=S)NRZIR9, SO,NR2IRY,
OC(=0)R?, OC(=0)OR 8, JC(=0)NR2IR1Y, N(R2HYCE=OR2],
NR2DHCE=O)OR, N(R21YC(=0)NR2IR22, OSO,R I8, OSO,NR2IR22
NR2!SO,R18, NR21SOKR2IRZ2, Si(RIBRIIR20) or ZIQY; or C;-Cy alkyl, Cy-Cy
alkenyl, Cp—Cg alkynyl, C3-Cyq cycloéikyi, Cy4~Cy alkyleycloalkyl, Cy—Cyq
eycloalkylalkyl, CoC 4 cycloalkyleycloalkyl, C5~Cyg alkylcycloalkylalkyl, Co—
Cg eycloalkenyl, Z;—Cg alkoxy, C3~Cg cycloalkoxy, Cy~Cyg cycloalkylalkoxy,
Co-Cy alkenyloky, Cy-Cy alkynyloxy, C1~Cg alkylthio, C 1—Cy alkylsulfinyl, C,—
Cg alkylsulfghyl, C3-Cyq cycloalkylthio, C4~Cg cycloalkylsulfinyl, C3~Cy
cycloatkylstilfonyl, C4~Cyp cycloalkylalkyithio, Cy~Cig cycloalkylalkylsulfinyl,
Cy—Cyg gycloalkylalkylsulfonyl, Co~Cg alkenylthio, Cy-Cy alkenylsulfinyl, Cy-
Cy alkénylsulfonyl, C,~Cg alkynyithio, C~Cg alkynylsulfiny or Cy-Cy
alkyrylsulfonyl, each unsubstituted or substituted with at least one substituent
independently selected from R17; or R32 and R3b, or R3b and R3¢, or R3¢ and R34
re taken together with the adjacent carbon atoms to which they are attached to
form a 5- to 7-membered carbocyclic or heteroeyclic ring, cach ring containing
ring members selected from carbon atoms and up to 3 heteroatoms independently
selected fromupto 2 O, upto 2 S, and up to 3 N, wherein up 10 2 carbon atomn
ring members are independently selected from C{=0) and C(=3) and the sulfur
atom: ring members are independently selected from S(=0),,, each ring optionally
substituted with up to 3 substituents independently selected from the group
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consisting of hafogen, cyano, hydroxy, amino, nitro, CE=0I0H, C(=0)NH,,
SOoNIL,, C-Cy alkyl, Cy~C4 haloalkyl, G~y alkenyl, Cy-C, haloalkenyl, <
Cq aikynyl, Co~Cy haloatkynyl, C3~Cq cycloalkyl, Cy- G halocycloalkyl, Cy/ACq
alkyleycloatkyl, C,~Cy haloalkylcycloalkyl, C4-Cy cycloalkylalkyd, Cy—Cyf
helocycloalkylalkyl, C-Cg alkoxy, C;~Cg haioalkoxy, C,-Cg alkoxycagBonyl,
Ca-Cy haloalkoxycarbonyl, CoCyq alkylcarbonyl and C~Cy haloalkyléarbonyl:

RA3® is H, hydroxy, anino, CHO, C(=0)NH,, C(=8)NHj,, SO;NH,, C(=O)K!8,
C{=0)OR '8, NHR 18, NRISR19, C=0)NRHRIS, C(=9)NR2IR 19, O, NR2IRI®,
OC=OR2E, OC(=0)OR18, OC(=0O)NR2IR1S, N( RZHC=OR2
NRIHCE=O)OR1Y, N{R21)C(=0)NR2!R?2, O504R18, 0S0,NR21tR22,
NRZISO,R NR2 FSO,NR2IR22, Si(RIBRIOR20) or zEQH: or Cy Cy aikyl, C-Cy
alkenyl, Cy Cy alkynyl, C3-Cyg eyeloalkyl, C,~C) ¢ alky; cycloalkyl, C4~Cyp
cycloalkylalkyl, CeCiy cycloalkyleycloalkyl, Cs~Cof Ikylcycloalkylalkyl, Ca—
Cyg cycloalkenyl, Cy-Cy alkoxy, C3-Cy cycloalkoxy, Ca-Cp cycloalkylalkoxy,
Cy~Cy alkenyloxy, Cy—Cg alkynyioxy, Ci—Cg alkylsulfiny], C1-Cyg alkylsulfonyl,
C3-Cy eycloalkylsalfing], G-y cycloaticylsulffnyl, C4~Cyy
cycloalkylalkylsulfinyl, C4~Cyg cycloalkylalk, Isulfonyl, Cy~Cy alkenylsulfiny],
Cy-Cy alkenylsulfonyl, Co-Cy alkynylsulfigyl or Cy-Cy alkynylsulfony), cach
unsubstituted or substituted with ot least ohe substituent independently selected
from RJ7; o1 R3¢ and R35 are taken to ggther with the adjacent carbon atoms to
which they are attached to form a 5- ¢ 7-membered carbocyelic or heterocyelic
ring, each ring containing ring megfbers selected from carbon atoms and up to 3
hetervaloms mdependently selegled from wp 102 O, up ta 2 S,andupto 3 N,
wherein up to 2 carbon atom yfhg members are independently selected from
C(=0) and C(=8) and the suffur atom ring members are independently scicoted
from 8{(=0),, each ring opf tonally substituted with up to 3 substituents
independently selected fom the group consisting of halogen, cyano, hydroxy,
amino, nitro, C(=0N0H, C(=0)NH,, SO,NH,, C;~ -4 alkyl, C\~Cy haloalicyl,
Cy—Cy alkenyl, CyAC, haloalkenyl, Ca~Cy alkynyl, Co-C, haloalkynyl, Cq~Cy
cycloalkyl, C3-Cx halocycloalkyl, C4~Cy alkyleycloalkyl, Cy—Cy
haloaikyleyclodikyt, Cq~Cy oycloalkylalkyl, ¢ -4~ (g halocycinalkylalkyl, Ci—Cs
alkoxy, Ci—£ haloalkoxy, Co—Cy alkoxycarbonyl, Cy-Cy haloalkoxyearbonyl,
Co-Cy allflcarbonyl and C~Cy haloalkylcarbory!;

cach R and |5 is independently H, halogen, cyano, hydroxy, amino, nitro, OCN, SCN,
CHO/C=0)0H, C{=0)NH,, C(=S)NH, or 80,NH,; or C;—Cg alkyl, Cy-Cy
alkenyl, Cp-Cy alkynyi, C3-Cg cycloalkyl, Cy~Cy alkyleycioalkyl, Cy~Cqy

Acloalkylalkyl, Cg-C)5 cyeloalkyleyeloalkyl, C5—Cg alicyleycloalkylalkyl, C3~Cy

cycloalkenyl, C1—Cy alkoxy, C3-Cy vycloalkoxy, C4~Cyq cycloalkylatkoxy, Ty Cg
alkenyloxy or C-C alkynyloxy, cach unsnbstituted or substituted with at Jeast
one substituent independently scleeted from the group consisting of halogen,
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cyano, nitro, CHO, C(=0)OH, C(=O)NH,, C(=0)R !0, C(=0)0Rr 11,
C(-OINRERI3, ORI, §(O),R 1%, SO,NRI2R 13 and SiR19)4; or

R4 and RS are taken together with the carbon atom 1o which they are attached 1
3- 1o 7-membered ring comtaining ring members selected from carbon Aloms amd
up Lo 2 heteroatoms independently selected from one O, one S, and dp to 2 N,
wherein up o 2 carbon atom ring members are independently selgbted from
C(=0) and C(=5) and the sulfur atom ring member is sclected Hom S, S(O) or
S0}y, said ring optionally substituted with up to 4 substitue(s independently
selected from the group consisting of halogen, cyano and ¢7,-Cy alkyl;

each RO is independently H; or €~Cg alkyl, C;—Cg alkenyl, ~Cg alkynyl, C3-Cg
eycloalkyl, €y Cg alkyleycloalkyl, Cy~Cy cycloatkyladkyl, CsCrg
cycloalkyleyeloalkyl, Cs-Cyy alkyleycloalkylalkyl, 4 3—Cg eycloalkenyl, C—Cg
alkylcarbonyl or Cy-Cg alkoxyuarbonyl, each unglibstituted or substituted with at
least one substituent independently selected frgfn the group consisting of halogen,
cyano, nitro, CHO, C(=0)OH, C(=0)NH,, ({=O)R 9, C(=0J0R !,
CONRIZRI, OR'Y, ${0),R 10, SO;NRA2R 13 and Si(R10)3; or

two RE substituents are taken together with thenitrogen atom fo which they are altached

ning ring members selected from carbon

16 form a

9

to form & 3- to 7-membered ring coniz
atoms and up to 2 heteroatoms indgpendently selected from one G, one S, and up
to 2 N, wherein up to 2 carbon aiém ring members are independently selected
from C(—0) and C(~8) and the/ulfur atom ring member Is selected fom &, 5(0)
or 8(0)y, said ring optionatly substituted with up fo 4 substituents independently
selected from the group eofisisting of halogen, cyano and Cy—Cy alkyl, y

each R7 and R8 is independently H; or C~Cy alkyl, Co—Cy alkenyl, Co—Cy atkynyl, Ca-
Cs eycloatkyl, C4—Cyhlkyleycloatkyl, C4~Cg cycloalkylatkyl, Cg—Cyq
cycloalkyleycloalkyl, Cs--C g alkyleycloaliylalkyl, C3~Cy cycloalkenyl, Cy Cq4
alkylcarbonyl or £5-Cy aikoxycarbonyl, each unsubstituted or substituted wilh af
least one substjtuent independently selected from the group consisting of halogen,
cyano, nitro CHO, C(=0)0OH, C(=0)NH,, C(=0)R10, C(=O)OR !,
CE=ONIJR, ORI, S(0),R10, SO,NRIZRI3 and Si(R10)5;

cach RY is indépendently C—Cg atkyl, Co~Cy aikenyl, Cy Cg alkynyl, C3 Cy
cyeloptkyl, C4~Cy alkyleycloalkyl, C4~Cg cyeloalkylalkyl, Ce-Ciyg
cygyoatkyleyeloalkyl, Cs—Cyq alkyleyeloatkylalkyl, C3-Cy cyeloalkenyd, Cy—Cy

ylearbony! or C»—Cg alkoxycarbonyl, each unsubstituted or substituted with at

east one substituent independently selected from the group consisting of halogen,
cyano, nitro, CHO, C(=0)OH, C(=0)NH,, C(~O)R™, C(-OYOR !,
C(=O)NRIZRI3, ORI, §(0),R 10, SO,NRI2R 13 and Si(R10y;

each RY% is independently H; or Cy-Cy alkyl, C3-Cg aikenyt, (o—Cg alkynyl, Cy-Cg
cycloalkyl, Cy~Cg atkyleycloatkyl, Cy-Cq cycloalkylalkyl, Co—C g
cycloalkyleycloalkyl, C5-Cyyg alkyloycloalkylalkyl, C4-Cy cycloatkenyl, Cy—Ly
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alkylearbonyl or C-Cyg alkoxycarbonyl, each unsubstituted or substituted with at
least one substituent independently selected from the group consisting of halog
cyano, nitro, CHO, C(=0)OH, C(=0)NI1,, C(=0)R 10, CE=OYORH,
CEONRIZRE, ORIL S(0),R19, SO,NRIZRI3 and Si(R10y,;
each R0 and R is independently C,~C alkyl, Co—Cg alkenyl, Cp~Cg alkyny,
cyeloalkyl, C4-Cy alkyleycloalkyl, C4~Cy cycloalkylalkyl, Cg-Cry
cycloalkyleyeloalkyl, CS-.CH, alkyleycloalkylalkyl or C3~Cg cycloalfenyl, each
unsubstifuted or substituted with at least one substituent independghtly selected
from the group consisting of halogen, eyano, nitro, CHO, C=0)0H, C(=()N¥H,,
Ci~Cy alkoxy, C~C, haloalkoxy, C,—Cy alkylthio, C,-C, alfylsulfinyl, Cy—Cy
alkylsulfonyl, C{-C, haloalkylihio, Ce-Cy haloalkylsutinyd, Cy-Cy4
halealkylsulfonyl, C,~C, alkylamino, C7-Cy dialkylamipb, C4~Cy
cycloatkylamino, Cy~Cy alkoxyalkyl, Cy-Cy alkyleartdnyl, Cy-Cyg
alkoxyearbonyl, C,—Cy alkylearbonyioxy, Cé-»C6 allfylcarhonylthio, Cy—Cg
alkylaminocarbonyl, C3-Cg dialkylaminocarbony)/and C4—Cy triaikylsilyl; or
phenyl or a 5- or 6-membered heteroaromatic ri g, each unsubstitled or
substituted with at least one substituent indepgndently sclected from the group
cunsisting of Cy~Cg alkyl, C 1=C¢ haloalky)/ Co-Cg alkenyl, Ca—Cg alkynyl, Cy—
Cg cycloatkyl, Cy-Cy alkyleycloalkyl, Cg eycloalkylalkyl, Co-C g
- cycloalkyleycloalkyl, Cs~C 10 alkyleygloalkylalkyl, C3—Cg cycloalkenyl, halogen,
cyano, nitre, CHO, C{(=0)0OH, C(=04} {H,, C-Cy alkoxy, C,-Cy haloalkoxy, C|—
Cy alkylthio, C(~Cy alkylsulfinyl, C;~C; alkylsulfonyl, C1~Cy haloalkylthio, C |-
C, haloalkylsulfiny}, C;~Cy hal alkylsulfonyl, C;~Cy alkylamino, CoCq
dialkylamino, C3~Cg eycioal lamino, Cp~Cy alkoxyalkyl, Co-Cy allylcarbony],
C2~Cg alkoxycarbonyl, CoAlg alkylearbonyloxy, C~Cy alkylcarbonyithio, Cy—
Cyg alkylaminocarbonyl, 3—Cyg dialkylaminocarbony! and Cy Cg trialkylsilyl;
cach R12 and R13 is independéntly C1-Cs alkyl, Co-Cy alkenyl, Co-Cy alkynyl, C3-Cg
vycloalkyl, C4-Cg alyleycloalkyd, C4~Cg eycloalkylalkyl, Cg-Cq
cycloalkyleycloaligl, Cs~Cy, alkyleyeloalkylalikyl or C3-Cg cycloatkenyl, each
unsubslituted opfubstituted with at least one substituent independently sefected
from the groug consisting of halogen, ¢yano, nitro, CHO, C(=0)0H, C(=0)NH,,
Cy-Cy alkoky, C~Cy haloalkoxy, C~Cq alkyithio, C1~Cy alkylsulfinyl, Ci—-Cy
alkylsulfphyl, C~C, haloalkylthio, Ci~Cy huloalkylsulfinyl, Ci~Cy
haloaligflsulfony!, C;~C, alkylamino, Cy-Cy dialkylamino, Cy~Cy
cyclgalkylamino, Cy—Cy atkoxyaikyl, C,-C,4 alkylearbonyl, Cy—Cy
aligdxycarbonyl, Cy-Cy alkylearbonyloxy, C-C alkylearbonylthio, Cy-Cg
kylaminocarbonyl, C3-Cg dialkylaminocarbony! and Cs-Cyg trialkylsilyl; or
phenyl or a 5- or -membered heternaromatic ring, each uosubslituted vy
substituted with at least one substituent independently selected fromn the group
consisting of C;-Cy alkyl, C,-C, halealkyl, Cy-Cg alkenyl, Co-Cy alkynyl, Cqem

C3—Cy
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Cy cycloalkyl, C;—Cy alkyleycloalkyl, C4—Cy cycloalkylalkyl, Cp~Cq
eycloalkyleycloalkyl, Cs—Cy atkylcycloalkylalkyl, Cs~Cg cyeloalkenyl, halggen,
cyano, nitro, CHO, C(=0)OH, C(=0)NHj, C;~Cy alkoxy, C1-C, haloalkoxy, C)~
€y alkylthio, C;-Cy alkylsulfinyl, C;—Cy alkylsulfonyl, C1—Cy haloaikylthio, Cy- -
Cq haloalkylsulfinyl, C{~C, haloalkylsulfonyl, Ci~Cy alkylaming, CoACy
dialkylamino, C3~Cg eycloalkylamino, Co~Cy alkoxyalkyl, Co~Cy sfkylearbonyl,
Cy—Cg alkoxyearbonyl, C,—Cgy alkylcarbonylaxy, Ca~Cg alkylca¥onylthio, Cy
C¢ alkylaminocarbonyl, C3-Cg dialkylaminocarbony] and Cy- triatkylsilyl; or

R12 and R13 are taken together with the nitrogen atom to which thed are attached to
form a 3- to 7-membered ring containing 1ing members sejéeted from carbon
atoms and up lo 2 hetervatoms independently selected fidm one O, one S, and up
tc 2 N, wherein up to 2 carbon atom ring menibers are mdependently selected
from C(=0) and C(=S) and the sulfur atom ring meyhber is selected from 5, 8(G)
or 8(0),, said ring bptionally substituted with up b 4 substituents independently
selected from the group consisting of halogen, £yano and Cy—Cy alkyl;

each R4 jg independently halogen, eyano, hydroxy, amino, nitro, SF4, OCN, SCN,
CHO, C(=0)OH, C(=0)NH,, C(=S)NH,, BOsNI1,, C(=0)R18, C=0)OR18,
NHRIE, NRIBRI?, C=0INR2IRI9, C(5ONR2ZINR22R23, C(=S)NR2IR 19,
SO,NR2IRIS, OC(=0)R2!, OC(E0IORE, OCEOINR2IR Y, N(R2DC(=0YR2L,
N(RZDHCE=0)ORIY, N(RZHC(=OWR2TR22, OSO,R', GSO,NR2IR22,
NRP-ISOsz, NRZISO’ENR*?!R2 ¥, Si(RISRIIR20y, C(=NRZNR22
C(«"—-“‘NORZI)RE, C(——-NNRNRZ )R’JB, C{“NN(C(-‘-‘-O)R] Q)RZI}Rﬂ,
CENNCEQ)ORIDRARZZ, ON=CR2IR22, ONR2IR22, §(=0)(=NRZR22,
SONR2IC(=0)NR22R23 p(=X2)R 18R 19, OP(=X2)RIER 1Y, OP(=X2)(ORIHRIY,
OP(=XZ)ORIBHOR1Y, M=CRZ1R?2, NR2IN=CR22R23 , NRZINR22R23,
NR2C=X2NR22RZY, NR2ICH=NR2INR22R23, NR2INR? IC(=X2)NR22R23,
NRZ*INRISO,NRZRZ, ZIQt or ZVQIZIQ! or € i~Cy alkyl, Cy-Cy alkenyl, Cy -

Cg alkynyl, C3-Q4 cycloalkyl, C4—Cyq alkyleycloalkyl, Cy-Cyq cycloalkylalkyl,

alkynyisulfonyl, cach unsubstituted or substituted with as feast onc substituent
independently selecied from R17; or

vo R14 substituents on adjaceni ring atoms are taken together with the adjacent ring
atoms to form a S+ to 7-membered carboeyclic or heterocyclic ring, each ring
confaining ring members selected from carbon atoms and up 1o 3 hetervatoms

fon: 25;:%(.
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independently selected from up to 2 O,upt02 8, and up to 3 N, wherein up lo
carbon atomn ring members are independently selected from C(=0) and C(=5Yand
the sulfor atom ring members are independently selected from 8(=0)y, eacH ring
optionaily substituted with up to 3 substituents independently sclected figf the
group consisting of halogen, cyaub, hydroxy, amino, nitro, C(=0)0H A(=0O)NEH,,
SO;NHy, Cp-Cy alkyl, C-Cy haloalkyl, C5-Cy alkeny!, Cy~Cy halgalkenyl, Co-
Cy alkynyl, C,~C; haloalkynyl, C4-Cy cycloalkyi, C3~C halocygloalkyl, C,~Cy
alkyleyeloalkyl, C,~Cy haloalkylcycloalkyl, Cy—Cy cy«_;loaikj;} yl, C4—Cy

halocycloalkylalkyl, (".‘;—C6 alkoxy, C—Cg halealkoxy, Co-C4 alkoxycarbonyl,

Cy~Cg haloalkoxycarbonyl, Co~Cg alkylearbony! and Ca~C haloalkylcarbonyi:
each X2 is independently O or §;
cach Z1 is independently a direct bond, O, S(0)y;, NRS, CR7,, CRT=CRT, C=C,

CR7),0, OCRT),, CE=XH, C=XNE, EC(=X1), CG*NORS) or C{=NN(R®),);
each Qf js independently a 3- to 10-membered ring or a 7- to 11-membered ring system,

each ring or ring system containing ring membey§ selected from carbon atoms and

up to 4 heteroatoms independently selecied frofin upio 20, upto2 S, and up to 4

N, wherein up to 3 carbon atom ring membefs are independently selected from

C(=0) and C(=S) and the sulfur atom ring’members are independently selected

from S(=0),(=NR24),, each ring or ring system aptionally substituted with up 10 4

substituents independently sclected fibm the group consisting of halogen, cyano,

nitro, CHO, C(=0)OH, C(=0)NHy C(=0)R!0, C(=0)OR !, C(=O)NRI2R I3,

ORM1, S(0),R10, SO,NRIZRI3, &i(R10); and RIS,
each Qf is independently a 3- to 10-pdembered 1 ngora 7- to 11-membered ring system,

cach ring or ring system cor faining ring members selected from carbon atoms and

up to 4 heteroatoms indepéndently selected from upto2 O, upto 2 S, and up to 4

N, wherein up to 3 carbgh atom ring members are independently selected from

. C(=0) and C(=S) and/the sulfur atom ring members are independently selected
from S(=0),(sNR2#),,, each ring or ring system optionaily substituted with uptos
substituents indegendently selected from the group consisting of halogen, cyano,

nitro, CHO, C(#0)OH, C(=O0)NH,, C(=0)R!Y, C(=0)OR!1, C(=O)NRI2R 13,

C(=0)NRZINR22R23, ORI, S(O),R10, SO,NRI2RI3, S(=0)(=NR2HR22,

Si(R10), ajfd R16;
each R15 is independently halogen, cyano, hydroxy, amino, nitro, SFs, OCN, SCN,

CHO,C(=0)011, C(=0)NH,, C(=S)NIH,, SO,NIH,, C(=0)R 18, C(=0}JOR!8,

NHEIE NRISRIS, C(=0)NR2IR19, C(=O)NRZINR22R23 C(=S)NRZIR 19,

SO,NRZIR1S, S(=0)}=NR2HR22, OC(=0)R21, OC(=0)0RI18, O.C{ﬁO)NRle‘9,
NR2HC(=OR2!, NRZHC(=0)oR 19, NR21)C(=0)NR2IR22, OSO,R I8,
OSO,NR2IR22, NR2ISO,R 18, NR21SO,NR21R22, Si(RIBRIIR20} o1 Z1QL or
Cy-Cg alkyl, Cp-Cg alkenyl, Co-Cg alkynyl, C1-Cyq cycloalkyl, C4~Cq
alkyleycloalkyl, C4;~Cyq cycloaikylalkyl, C~Cyy cycloalkyleycloalkyl, Cs—Cyg

fr
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alkyleycloalkylalkyl, C3—Cy cycloalkenyl, C—Cq alkoxy, C3—Cyg cycloatkoy
Cy4-C)g cycloalkylaikoxy, C;—Cy alkenyloxy, Cy—Cy alkynyloxy, C1-Cg /
alkylthio, Cj-Cyg alkylsulfinyl, C|~Cy alkylsulfonyl, C3-Cg cycloatkylfio, Cq—Cy
cycloalkylsulfinyl, C3 Cg eycloalkylsulfonyl, C4 C;q cycloalkylalkyithio, Cy—
Cyp eycloalkylalkylsulfinyl, C4-C 4 eycloalkylalkylsutfonyl, Cy—C2 alkenylihio,
Ca-Cg alkenylsulfinyl, C,~Cy alkenylsulfonyl, Co~Cg alkynylthih, C,—Cy
alkynylsulfinyl or Co~Cy alkynylsulfonyl, each unsubstituted #r substituted with
al least one substituent independently selecled from R17; o1/
two RI5 substituents on adjacent ring atoms are taken together With the adjacent ring
atoms to form a 5- to 7-membered carbocyelic or heterdeyelic ring, each ring
containing ring members selected from carbon atomg’and up to 3 heteroatoms
independently selected fromup to 2 O, up o 2 S, ghd up to 3 N, wherein upic2
carbon atom ring members are independently sclected from C(=0) and C(=8) and
the sulfur atom ring members are independengly selected from S(=0),, each ring
optionally substituted with up fo 3 substitugfits independently selected from the
group consisting of halogen, cyano, hydigxy, amino, nitro, C(=0)OH, C(=0)NH,,
SO;NHy, Cy-Cy4 alkyl, C;—Cy haloalkl, Co~Cy alkenyl, Cy~Cy haloalkenyl, C—
Cy alkynyl, C,—Cy haloalkynyl, C3-£ cycloalkyl, C3~C+ halocycloalkyl, C4-Cqg
alkylcycloalkyl, C4~Cy haloalkylggcloalkyl, C4~Cg cycloalkylalkyl, Cy—Cg
halocyciealkylaikyl, Ci~Cg aikgxy, Cy~Cg haloalkoxy, Cy—Cg alkoxycarbonyl,
Cy-Cg haloalkoxycarbonyl, (5-Cy alkylearbony!l and Cy—Cg haloalkylcarbonyl;
each R16 is independently C1-Cy/aliyl, Cp~Cg alkenyl, Cy—Cg alkynyl, C3—Cg
cycloalieyl, Cy-Cg alkylggeloalkyl, C4—~Cg eycloalkylalkyl, Cg-Ciq
cycloalkyleycloalkyl, @s-C; o alkyleycloalkylalkyl or Cq—Cg cycloatkenyl, each
unsubstituted or substituted with at least one substituent independently selected
from the group corisisting of halogen, cyano, nitro, CHO, C(=0)0OH, C(=0)NH,,
Ci~Cy alkoxy, f£1-Cy haloalkoxy, C;~C, alkylthie, C1~Cy4 alkylsulfinyl, C 1—Cy
alkylsutfonyl/C-Cy haloalkylthio, C;~C, haloalkylsulfinyl, C-Cy
haloalkylsytfonyl, C~C, alkylamino, Co~Cy diatkylamino, Cy-Cy
cyeloalkytamino, Cy~Cy alkoxyalkyl, Cp~Cy alkylcarbonyl, Co~Cy
alkoxyéarbonyl, Cy—Cy alkylearbonyloxy, Co—Cg alkyicarbonylihio, Co~Cy
alkylaminocarbonyl, C3-Cy dialkylaminocarbonyl and Cy-Cg trialkylsilyl; or
_ pbenyl or a 5- or 6-membered heteroaromatic ring, each unsubstituted or
. ubstituted with at least one substituent independently selected from the group
cansisting of C;~Cy, alkyl, Co-Cg alkenyl, C5~Cy alkynyl, C4-Cg cycloalkyl, Cy—
Cg alkyleycloalkyl, C4—Cg cycloalkylalkyl, Co-Cyg cycloalkyleyeloalkyl, Cs—Cyp
alkyleycloalkylalkyl, C3—Cg cycloalkenyl, halogen, cyano, nitro, CHO, C(=0)0H,
C(=O)NH,, C,~C4 alkoxy, C|~C4 haloalkoxy, C;~Cy alkylthio, C-Cg
alkylsulfinyl, C;—~C, alkylsulfonyl, C i—C4 haloalkylthio, C~C; haloaltkylsuliinyl,
C~Cy haloalkylsulfonyl, C~C, alkylamino, Co~Cy dialkylamino, C3~Cg

—
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cycloalkylamino, C,-C, alkoxyalkyl, C,—C, alkylcarbonyl, C4—Cy
atkoxyearbonyl, Co—Cg alkylearbonyloxy, Co-Cy alkylearbonyithio, Cp—Cy
alkylaminocarbonyl, C5~Cyg dialkylaminocarbonyl and Cq--Cy tialleylsilyl;

each R17 is independently halogen, cyano, nitro, OH, CHO, C(=0)OH, C(=0)NH,,
CEORIG, C=0)0RY, C=0INR 2R 3 ORY, S(O)R10, SO,NRI2R13,
SiR10); or Z1 Qs '
each R1&, R19 and R20 is independently Q% or C—Cy; alkyl, C,—Cq atkeny), 5—Cg
alkynyl, C3-Cy cycloatkyl, C4—Cy alkyleyeloalkyl, Cy—Cy eycloalkyjdikyl, Cp-
Cia cyc]oa]k;’lcyc]daikyl, Cs~Cyp atkyleyeloalkylalkyl or C3~Cy pfcloalkenyl,
each unsubstituted or substitted with at least one substituent ingépendentiy -
selected from R17, _
each R2! jg indepéndentiy Qtor H; or C1—Cg alkyl, Co~Cy alkeny Co~Cg alkynyl, Cy-
Cg cycloalkyl, C4-Cy alkylcycloalkyl, C4-Cy cycloatkylgbicyl, Ce~Cq
eycioalkyleycloalkyl, Cs—C, alkyleycloalkylalkyl or C4~Cy cycloalkenyl, each
unsubstituted or substituted with at least one substitu it independently selected
from R17:
each R?2 and R2? is independently Qt or H; or C1-Cg plicyl, C~Cy ulkenyl, Cop-Cy
alkynyl, C4-C; cycloalkyl, Cy—Cy alkyleyclogikyl, CyCq cycloalkylafky], Ce-
Cyp eycloalkyleycloaticyl, C5~Cyp alkyleyelghlkylalkyl or C3-Cg cycloalkenyl,
each unsubstituted or substituted with at lpfst one substituent independently
selected from R17; or
R22 and R23 are taken together with the nity gen atom to which they are attached (o
form 7 3- 1o 7-membered ring contyining ring members selected from carbon
MmmeWQMMmMmhemMmWwMmewmﬁmm&mmw
to 2N, wherein up to 2 carbon Aiom rin & members are independently selected
from C(=0) and C(=8) and #e sulfur stom ring member is selected from S, S{0)
or §(O),, said ring optionyity substituted with up 1o 4 substitvents independently
selected from the group fonsisting of halugen, cyano and C—=Cy alkyi;
cach R24 is independently B/ cyano, OCN, SCN, CHO, C(=0)0H, O(=0)NH,,
C{=SINH,, SO,NHY, C(=MRI8 C(=0)OR'¥, NHR!3, NR1R !9, Cr=C)NRZIR 1T,
C(=S)NRZIR9, SO, NR2IR1Y, OC(=0IR2}, QC(=0HOR1S, OCEONRZIR Y,
NREIDC-0m21, NRZHCEO0R Y, NRZDC(=0MNRZIR22Z, O8O,R 18
O3C,NRZIBZ2 NRZISO,R 18, NR2ISO,NR2IR22, §i(RI8R IR2%y or Z1(Y o
Cy~Cg alkpl, Co-Cg uikenyl, Co~Cp alkynyl, (3 cyeloalkyl, C~Cyy
a&yky*uﬂkﬂ,Cq%hgcdeMkﬂa&yLC€4h4cydodkﬂcydodkﬂ,Cy{hg
alkylogeloalkylatkyl, C3-Cy cycloalkenyl, C,—Cq alkoxy, Cy—Cy cycloalkoxy,
CyC10 eycloalkylaikoxy, -y alkenyloxy, C5—Cg alkynyloxy, --Cyg
a tho,Cﬁ—CgaMyMHthd,CI—CEamyhuﬁhnyhCh—Cgoydodkthm,(§~Cg
Gycloalkylsutfinyl, Cy-Cyg cycloalkylsulfonyl, €yl p tycloalkylalkylthio, C
Cip eycloalkylalkylsalfing, Cy—Cyg oycloalkylalkyisnifonyt, CoCyg alkenylthio,

25.05.201

ived at the EPO on May 26, 2011 00:08:41. Page 22 of 45

5

7 ?/45:28 - 26.05.2011 00:08:41. This page 22 of AMENDED SHEET %77 333555

26-05-2011



Printed: 18-08-2011 CLMSPAMD PCT/US 2010/044 274

PCT/US 2010/044 274 - 76-05-201

313
Co~Cy alkenylsulfinyl, Co—Cyq alkenylsulfonyl, C,—Cg alkynylthio, Co-Cy
alkynylsulfinyl or C,-Cy alkynylsulfonyl, each unsubstituted or subsiituted with
at least one substituent independently seleeted from R17;
ais 1,2 or3;
each n is independently 0, 1 or 2; and

2. A compound of Claim 1 whetein

Xis O

Yis O;

Z is a direct bond, C(=X!) or C(=X1E;

X1lig O

EisQ;

A is C(R30)=C(R3d) or NR3e,

R? is C(=0)ORIS; or C4~Cf alkyl optionally substituted with halogen; or a 3- to 10-
membered ring or ¥ 7- to 11-membered ring sysiem, each ring or ring syslem
contaiming ring pdembers selected from carbon atoms and up 1o 4 heteroatoms
independently Aelected from upto20,up to 2 8§, and up 10 4 N, wherein up to 3
carbon atomyring members are independently selected from C(=0) and C(=8) and
the sulfurdtom ring members are independently selected from S{=0)(=NR24),,
each ring or 1ing system optionally substituied with up to 5 subsiituents
indepéndently selected from R15;

R3a, R3b /R3¢ are independently H or halogen;

R3d is Katogen, C;~Cg alkyl, C{~Cg alkoxy, C,~Cyg haloalkyl or Cy~Cg haloatkoxy; or

R3¢ dnd R3d are taken together to form a 5- to 7-membered carbocyelic or heterocyelic
ring, each ring containing ring members selected from carbon atems and up to 3
heteroatoms independently selected from up to 2 O, upto 2 S, andupto 3 N,
wherein up to 2 carbon atom ring members are independently selected from
C=0) and C(=8) and the sulfur atom ring members are independently selected
from S(=0),,, cach ring optionally substituted with up to 3 substituents
independently selected from the proup consisting of halogen, cyano, hydroxy,
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amino, nitro, C(=0)0H, C(=O)NH,, SONHy, C~Ly alkyl, Cy~Cy haloalkyl,
Co-Cy alkenyl, Cp-C, haloalkenyl, Cy-C, alkynyl, C-C, haloalkynyl, Cy—
cycloalkyl, C3-Cy halocycloalkyl, Cy—Cy alkyleycloalkyl, Cy—Cg
haloalkylcycloalkyl, Cy—Cyq cycloalkylalkyl, Cy—Cy haiocycioalky]a!kyi, 1-Cs
alkoxy, C;~Cg haloalkoxy, Ca~Cy alkoxycarbonyl, Co—Cg haloalkoxygérbonyi,
Cy~Cg alkylcarbony] and C2-Cg haloalkylcarbonyl;

R3¢is Cy—Cy alkyl;
R4 and RS are H; and
ais .

3. A compound of Claim 2 wherein _

Rlis pheﬁ,yl ora 5- or 6-membered heteroaromatic ring, each gptionally substituied
with up to 3 substituents independently selected from ;

R14 js halogen, cyano, C=0)OR!8, C(=0)NR2IRI9, (= ORZHR22 or ZIQY, or €y
Cg alkyl, C;~Cg alkoxy or Ci~Cg alkylthio, each ptionally substituted with
halogen;

R21is €y alkyl;

R22 i5 C-Cy alkyl;

Z is a direct bond;

each Z1 is independently a direct bond or 0O;And

cach Q'is independently phenyl or a 5- o1 b-membered heteroaromatic ring, each
optionally substituted with up to S/ubstituents independently selected from the

- group consisting of halogen, cygho, nitro, CHO, C{(=0)0H, C(=O)NI,,
CEORIC, C=0)OR!, C(=()NRI12R13, C(=O)NRZINR22R 23, ORH, S(0),R10,
SO,NRIZRI3, S(=0)(=NRIR22, Si(R!0), and RIS,

4. A compound of Claim/3 wherein
R? js pyridinyl, pyrimidingl, oxazolyl or thiazolyl, each oplionally substituted with up o

3 substiuents ind endently selected from the group consisting of halogen and
C.-C; alkyl,

3. A compound/of Claim 4 wherein ,

R1is phenyl or ridinyl, each optionally substituted with up to 3 substituents
independently selected from R4; and

each Q! is iipllependently phenyl, pyridinyl or pyrimidinyl, each optionally substituted
witlfup to 5 substituents independently selected from the group consisting of
hiflogen, cyano, C;—C, aikyl, Cy~Cy haloalkyl, C -, alkoxy and C—C,

waloalkoxy,

/A compound of Claim 5 wherein
is C(RIey=C(R3d);
/ R38, R3b and R3¢ age H; and _
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R3d is halogen, C)~C, alkyl or C~Cy alkoxy.

7. A compound of Claim ] that is selected from the group consisting oft

9-bromo-1-|( 2~clﬂoz‘o~5-thiazoly])mcthyl}—2~hydroxy—4-oxo-3~{3-
(triflioromethoxy)phenyl -4 H-pyrido] | Z-a]pyrimidinivin inner sali;
O-bromo-1-{(2-chtoro-5 -thiazolyDmethyl]-2-hydioxy-4-ox0-3-[3-
{triftuoromethy)pheny! -4 H-pyrido[1,2-a]pyrimidinium inner salt;
9—brumu-B-(B—hromuphenyi)—1~[(2-{;11101‘06-ihiazolyl)mcthyl]—Q-hydr Xy+4-0x%0-
4.H-pyrido|1,2-a]pyrimidinium inner salt;
9-bromo-1-[(2-chloro-5-thiazolymethyl}-3-13-chloro-5-
(Eriﬂm)rumclhyl)pheny!]—2~.hydroxy—4»0x0~4H—pyrici.n[} Z-alpyimidinium  inner
salt; -
9-bromo~3~[3—chl01'0—2-fluom-S~(triﬂuommethyl)pheny]}— -I(2-chloro-5-
lhiazoiyl}mcihyl}-zﬁhydroxy-4~oxo~4H~pyr§d0[i JZ-alpyyinidinium inner salt;
9-chloro-1-[(2-chioro-5-thiazolyl)methyl}-2-hydroxy- ~OX0-3-[3-
(triftacromethoxy)phenyl]-4H-pyridof 1 Z-aipyrimigdinium inner salt;
1-{(2-chloro-5-thiazolylymethyl]-2-hydroxy-9-m hyl-4-0x0-3-{3~
(trifluoromethoxy)phenyl}-4H-pyrido[ 1,2-¢]pyAimidinium inner salt;
1-[(2-chloro-5-thinzolylymethyl)-2-hydroxy- ~-methyl-4-0x0-3-[3-
(rifluoremethyDphenyl]-4 H-pyrido[1,2-¢ yrimidinium inner salt;
1-[(2-chloro-5-thiazolyymethyl]-3-(2-11 orophenyl)—Z-hydroxy~9~niethyl—4~o’xo»
4 Fl-pyrido[1 2-¢1pyrimidinivm inner sélt:
9-bromo-1-f(2~chioro-5-thiuzoly)méihyl)-3-[3-chloro-5-
{trifluoromethoxy)phenyl}-2-hydy xy-d-0xo-4 H-pyridof1,2-alpyrimidinium inner
salt;

I-[(2-chioro-~3-thiazolyymetly 1}—3-—[3-chk}ro—s-(1ﬁﬂuommethoxy)phenyi]~2~
hydroxy-9-methyl-4-oxo-4H-pyridof1 2-ajpyrimidiniom inner sal(;
I-{{2-chloro-5-thiazolyl) ethyi]«S—(2,6-diﬂuoropheny1)—2-hydroxy~9mnlethy}—4—
oxo-4/7-pyrido[1,2-a]pfrimidinium ianer sali;

I-{(E-chlbm-—S-thinz yDmethyl]-2-hydroxy-9-methy}-4-0x0-3-[3-
[(trifiuoromethylyhiolphenyi}-4 H-pyridof 1,2-alpyrimidinium inner salt;
3-(2-fluorophe J}-2~hydroxy—9~methyl-4—oxo-1w(S—pyrimidinyimcthyir)-fifﬂ
pyrido]1,2-a)gyrimidinium inner salt;
I-[(2-chlorg-5-thiazolylmethyl]-2-hydrax y-9-methyl-4-0x0-3-phenyl-4 J1-

H-pyrido[1,2-a]pyrimidinium inner salt;
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1-{{2-chloro -3-thiazolyl)methyl]-2-hydrox y-9-methoxy-4-ox0-3-{3-
(trifluoromethoxy)phenyl 1-4H-pyrido[1,2-alpyrimidinium inner salt;
1-[2-chloro-5 —rhiazoiyi)methyl]-.‘&-{2-ﬂuoro~5-(tr;'ﬂuoromctiayI)phcny}}~2~
hydu:xy—‘)-methoxy-4-oxo-4H-pyridc{1 ~2~d]pyrimidinivm inner salt;
I-[(2-chioro-5-thiazol yDmethyl]-2-hydrox ¥-3-[2-methoxy-5-
(triﬂuoromethoxy)phcnyl}—9~mcthyi-4~oxo—UI—pyrido{l,2-a]pyrimidinium inner
sali; ‘

i ~[(2-chloro-5-‘thiazolyi)methyl]—2~hydroxy—3 ~(2~meihoxyphenyI)-Q»methyl—4-
oxo-4H-pyridof1,2-a]pyrimidinium inner salt;
3—[3-chicmu2—ﬂum‘o-5—{tf'iﬂzmrome‘rhy!}phcnyl}-I ~[(2-chlora-S-thiazolyl ymeth I
2-h.ydroxy~9—nmthyl—4-oxo—4H—pyri dof!,2~a]pyrimidinium inner salt;
1-[{Z-chloro-5-thinzoly] Jmethyl]-2-hydroxy-9-methyl-4-oxo-3 -{4-
{(l‘riﬂuoromethyl)tlﬁo]phenyl] -4H-pyrido[1,2-alpyrimidinium inner salt:
]-{(2-ch1oro-S-thiazofyl)methyi]«3-(2,4~diﬂuoropl\enyl)-z-hydroxy-ii- ethy!-4-
oxo-4/1-pyrido{ {,2-a]pyrimidinium inner salt;
3-{3-chloro-2-ﬂuorophc-:nyi)-1—{(2~chioro-S-thiazolyl)mcthy!j—2~l droxy-9-
methyl-4-oxo-4 H.pyrid of},2-alpyrimidiniom inner salt;
1-[(2-011101'0-5~t§ﬂazolyi)melhyl]—2-hydx'oxy-3~{3-methoxypi nyl}-9-methyl-4-
oxo-4 H-pyrido[1,2-alpyrimidinium inner suli;
7~bromo—1—{(2-chloro~5~lhiazol}fl)methyl}B—[2-ﬂum‘0-3 trifluoromethyl)phenyl}-
2—hydr0xy—9—methyl-4-ox0-4H-pyrido{],Z«ajpyrimidi fum inncr sali;
1~{{2-chiorb-sathiazoiyi)methyi]»E—hydmxy—3»{3—io ophenyl)-9-methyl-4-oxo-
ci}:{-pyrido[l,2—a}pyrimi<finimn inner salt;

2-hydroxy-9-methyl-1-[ (2-methyl-5-thiazolyl) ethyl)-4-0x0-3-[3-
(tn’ﬂLaoromethoxy)phenyl}—4H-pyrido{1 2-ajghrimidinium inner salt;
2~hydroxy-9—meﬂ1y}—1~[(2-methyi-5-thiazo Dmethyl]-4-ox0-3-[3-
(lriﬂuoromethyl')phenyl]-4H~pyrid0[I s2-fIpytimidiniom inner salt;

3-(2-11 uorophenyl)-2-hydroxy-9-methyf-1 -!f(ﬂmethykS»thiazolyljmeihylj-4'0){0-
441-pyridof1,2-alpyrimidinium inne salt; .
3-{B—bmmo—S«(triﬂuoromethyl)ph nyi]—1-[(2-0]1101'0-5-zhiazo!y!)mcthyl]~2~
hydroxy—9~methyl—4-uxo-fiH—p ido[1,2-alpyrimidinium inner salt:
3-[3-bromo-5-(trifluoromethgs y)phenylj-1-[(2-chioro-5-thiazol ylymethyl]-2-
hydroxy-9-methyl-4-ox0-4 -pyrido[ L,2-u]pyrimidinivm inner salt;
1-f(2-chloto-5-thiazoly}) sthyf]-3-[3-011]01'0-5-{Eri'ﬂuornmcthyi)pheuyl}-2—
hydroxy-9-methyl-4-0 0-4H-pyrido[{,2-a]pyrimidinivm inmer sait:
1-[(2-chloyo-5-thiaz yl)meihyl]»}r3—ﬂunro-S-(triﬂuoromethyl}phenyi}—2~
hydroxy-9-methy! 4-oxo-4H-pyrido{1,2-a)pyrimidinium inner salt;
1-]{2-chioro-5-( iazulyl)meihyl]-il-hych'oxy—ii-(3~iutio—5~mc[hoxyphen.y[)-g-
methyl-d-oxoM47-pyrido(1,2-alpyrimidinium ipner salt;

henyl)-1-{(2-chioro-5 -thiazolylimethy! J-2-hydroxy-9-methyl-4-oxo0-

FakniTy
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4H-pyridof1,2-alpyrimidinium inner salt;
}-[(2-chloro-5-thiazolyl)meth yil-2-hydroxy-9-methyl-4-ox0-3-[3°-
(trifluoromethoxy)[1,1* -biphenyl}-3-yl}-4H-pyrido[ 1,2-alpyrimidinivm inner salt:
1-[(2-chloro-5-thiazolyDmethyl]-3-(2°,5’-difluoro [1,1°-biphenyl]-3-yi)-2-
' hydroxywﬁ)-methyl-4~0xo-4H—pyrido{ 1,2-a}pyrimidinivm inner salt;

3-[3-(6-chloro-3 -pyridinyl}-5-(triftuoromethoxy)phenyl}-1-[(2-chloro-5-
thiazolyDmethyf]-2-hydrox y-9-methyl-4-ox0-4H-pyridof1,2-alpyrimidintim
inner salt;
i —J_(Z—chioro~5~thiazolyl)meihy]}-3—(2’,4’-dichlom[ 1,1 -biphenyl}-3-41)-2-
hydroxy-9-methyl-4-ox0-4 H-pyrido{1 »2-alpyrimidinium inner sa
H ~{(2-chloro-5—t‘hiazolyl)methy]}-E-hydroky—4—0x0-3-phenyl—4] pyrimido|2,1-
alisoquinolinium inner salt; and
1-[(2 ~c1ﬂ.oro-5-thiazo]y!)mcthyl]-3—(3-ethcnylphcnyl)~2—hy roxy-9-methyl-4-oxo0-
4H-pyrido[1,2-a]pyrimidinium inner salt.

8. A composition comprising a compound/Af Claim | and at Jeast one additional

component selected from the group consisting of urfactants, solid diluents and liquid

diluents.

¥ comprising at least one additional biciogicaliy

ba

9. The composition of Claim 8 furs
active compound or agent,
10, The composition of Claim # wherein the at least one additional biologically active
compound or agent is selected from the group consisting of abamectin, acephate, acequinocyl,
acetamiprid, acrinathrin, amidofluthet, amilraz, avermeclin, azadirachtin, azinphos-methyl,
bensultap, bifenthrin, bifenazat bistrifluron, borate, buprofezin, cadusafos, carbaryl,
carbofuran, cartap, carzol, ¢h rantraniliprole, chiorfenapyr, chiorfluazuron, chlorpyrifos,
chlorpyrifos-methyl, chron fenozide, clofentezin, clothianidin, cyantraniliprole,
cyflumetofen, cyfluthrin,beta-cyfluthrin, cyhalothrin, gamma-cyhalothrin, lambda-
eyhalothrin, cypermetifin, alpha-cypermethrin, zeta-cypermethrin, cyromazine, deltamethrin,
diafenthiuron, diazindn, dieldrin, diflubenzuron, dimefluthrin, dimehypo, dimethoate,
dinotefuran, diofepblan, emamectin, endosulfan, esfenvalerate, ethiprole, etofenprox,
etoxazole, fenbyfatin oxide, fenothiocarb, fenoxycarb, fenpropathrin, fenvalerate, fipronil,
tlonicamid, flybendiamide, flucythrinate, flufenerim, flufenoxuron, fluvalinate,
tau-fluvalindte, fonophos, formetanate, fosthiazate, halofenozide, hexaflumuron, hexythiazox,
hydrametyinon, imidacloprid, indoxacarb, insecticidal soaps, isofenphos, lufenuron,
malathjon, metaflumizone, metaldehyde, methamidophos, methidathion, methiodicarb,
methomyl, methoprene, methoxychior, metofluthrin, monocrotophos, methoxyfenozide,
nitgnpyram, nithiazine, novaluron, noviflumuren, oxamyl, parathion, parathion-methyl,
ermethrin, phorate, phosalone, phosmet, phosphamidon, pirimicarb, profenofos, profluthrin,

-

propargite, protrifenbute, pymetrozine, pyrafluprole, pyrethrin, pyridaben, pyridalyl,
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pyrifluquinazon, pyriprole, byriproxyfen, rotenone, ryanodine, spinztoram, spinosad,
spirediclofen, spiromesilen, spirotetramart, sulprofos, sulfoxafior, tebuienozide, tebuf‘en:pyra
Aeflubenzuron, tefluibrin, terbufos, tetrachlorvinphos, tetramethrin, thiacloprid, thiamethox; i,
thiodicarb, thiosultap-sodium, telfenpyrad, tralomethrin, triazamale, (richlorfon, triflum i1,
Bacitins thuringiensis delta ~cndotoxing, cntomopathogenic bacteria, entomopathopeni
viruges and entoropathogenic fangi.

11, A composition for protecting an animal from an invertebrate parasitichest
comprising a parasiticidally effective amount of 4 compound of Claim ! and atfeast one
carrier,

12, A method for controlling an invertebrate pest comprising contdeting the
invertebrate pest or its environment with a biologically effective amountof a compound of
Claim 1.

13. A weated seed comprising a compound of Claim 1 in amount of fram aboui
0.0001 to 1 % by weight of the seed before treatment,
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CLAIMS
What is ghilmed is:

1. A compound of Formmula 1, an Moxide, or salt thereof,

e X

N [ R}

RJb /
A-/L\\\ +

wherein

XisOorS;

YizsOorS;

A is 0, 5, NR3® ar C[R3)=C(R3), provided that the C(R3)=C(R34) moiety is oriented
so the carbon atom bonded to R34 is connected directly to the pyrimidintum ring

~of Formla 1; : '

Z is adirect bond, O, 5(Q),,, NRS, C(R730, OC(R™),, C(=Xh, C(=XDE, EC(=X1},
C(=NORE) ar C[=NN(RS));

X! is 0, Sor NR%;

Eis O, S or NR;

Rlisa3 to 10-membered ring ora 7- to | l-membered ring system, cach ring or ving
system containing ring members selected from carbon atoms and up to 4
heteroatoms independently selected fromupto 20, up 02 S, and up 10 4 N,
wherein up to J carbon atom ring members are i'ndcpcndently sciected from
C(=0) and C(=5) and the sulfur atom ring members are independently sclecied
from S(=0),(=NR24),, euch ring or ring system optionally substituted with up to §
substituents independently selected from R4,

R? is H, halopen, cyano, hydroxy, amino, nitro, OCN, SCN, CIIO, C(=(HO1l,
C(=O)NHs, C(=8)NHj, SO;NHj, C(=O)R!8, C(=0)OR!8, NIIR I8, NRIER19,
C(=OINR2IR!?, C{=8)NR2IR !, SO,NR2IRI®, OC(=0)RZ!, OC(=CHORIE,
03(:0}}\[321 Rw‘ MN(R2! )C(mO)R?I , N(Rz I IC(=030R 1 9l Nmz ‘)C(=0)NR21 R:’z,
0S04R8, OSO,NRZIRZ2 NRZISO,R 18, NR2!30,NR2IR22 or Si(RIBRI9R20Y,
or Cy~Cg atkyl, Co~Cg atkenyl, Cy~Cg alkynyl, C3-Cyq cycloatkyl, C4~Cip
alkyleycloalkyl, Cq—Cyg cycloalkylaikyl, Cg~Cyy cycionlkyleycloalkyl, Cs~Cip
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alkylcycloalkylalkyl, C4—Cg cycloalkenyl, C;~Cg alkoxy, C3-Cg cycloalkoxy,
Cy4-Cig cycloalkylalkoxy, C,~Cg alkenyloxy, Co—Cg alkynyloxy, C1-Cg
alkylthio, C;-Cg alkylsulfinyl, C~Cg alkylsulfonyl, C3~Cg cycloalkylthio, C3-Cy
cycloalkylsulfinyl, C3~Cjy eycloalkyisulfonyl, C4-Cig cycloalkylalkylthio, Cy~
Cy¢ cycloalkylalkylsulfinyl, C4-Cyy cycloalkylalkylsulfonyl, C;-Cy alkenylthio,
Co-Cy alkenylsulfinyl, Co-Cg alkenylsulfonyl, Co~Cy alkynylthio, Cp-Cg
alkynylsulfinyl or Co—-Cg alkynylsulfonyl, each unsubstituted or substituted with
at least one substituent independently selected from the group consisting of
halogen, cyano, nitro, CHO, C(=0)OH, C(=0)NH,, C(=O)R!0, C(=0)OR!1,
C(=0)NRI2R!3, OR!!, S(O),R1%, SO,NRI2RI3 and Si(R10);; ora 3-to 10-
meinbered ring or a 7- to 11-membered ring system, each ring or ring systém
containing ring members sefected from carbon aioms and up to 4 heteroatoms
independently selected fromup o 20, upt0 2 8, and up 10 4 N, whereinup fo 3
carbon atom ring members are independently selected from C(=0) and C{=S) and
the suifur atom ring members are independently selected from S(=0),(=NR24),,
each ring or ring sysiem optionally substituted with up to 5 substituents
independently selected from R15; :

R38, R3b, R3¢ and R34 are independently H, halogen, cyano, hydroxy, amino, nitro, SFs,
OCN, SCN, CHO, C(=0)CH, C(=0)NH,, C(=8)NH,, SO,NH,, C(=O)R 18,
C(=O)OR I8, NHR!8, NRISR19, C(=0)NR2!R !9, C(=S)NR2IR!S, SO,NR2IR !,
OC(=C)R?1, OC(=0)OR 8, OC(=0)NR2IRI?, N(R2})C(=0O)R2],
NR2HC(=0)OR 19, N(R2C(=0)NR2!R22, OSO,R 18, OSO,NR2IR2Z,
NR2IS0O,R 18, NR21SO,NRZIRZ, Si(RIBRI®R20) ar ZIQY; or C;~Cy alkyl, C-Cy
alkenyl, Co—Cq alkynyl, C3-C)q cycloalkyl, Cy4~C,q alkylcycloalkyl, C4~Cip
cycloalkyialkyl, c:(,--cg 4 cycloalkylcycloalkyl, Cs—Cig alkyleycioalkylalkyl, Co—
Cg cycloalkenyl, C;~Cg alkoxy, C3-Cg cycloalkoxy, C4~C)q vycioalkylalkoxy,
Co-Cy alkenyloxy, Co—Cy alkynyloxy, Ci-Cy alkylthio, C;—Cg alkylsulfiny], C;—
C; alkylsulfonyl, C3-Cg cycloalkylthio, C3-Cy eycloalkylsulfinyl, C5~Cy
eycloalkylsulfonyl, C4~Cyg cyclonlkylalkylthio, C4—C, ¢ cycloalkylalkylsuifinyl,

- Cy4-Cyq cycloalkylatkylsulfonyl, Co—Cg alkenylthio, Co-Cy alkenylsulfinyl, Co—
Cy alkenylsulfonyl, Co—Cy alkynylthio, Co—Cg alkynylsulfinyl or C—Cy
alkynylsulfonyl, each unsubstituied or substifuted with at Jeast one substituent
independently selected from R17; or R32 and R3b, or R3b and R3¢, or R3¢ and R3d
are taken together with the adjacent carbon atoms 1o which they are attached to
form & 3- to 7-membered carbocyclic or heterocyclic ring, cach ring containing
ring members selected from carben stoms and up to 3 heteroatoms independently
selected from up to 2 O, up 1o 2 S, and up 10 3 N, wherein up 1o 2 carbon stom
ring members are independently selecied from C(=0) and C{=8) and the sulfur
atom ring members are independently selected from S(=O)n,- each ring optionally
substituted with up to 3 substituents independently selected from the group
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consisting of halogen, cyano, hydroxy, amino, nitro, C{=0)OH, C(=O)NHa,
8O,N1l,, C—Cy alkyl, C1~Uy haloalkyl, C5-C; alkenyl, Cp-Cy haloalkenyl, Co-
Ty alkynyl, Cy—Cy4 haloaikynyl, C3~Cq cyclonlkyl, Ca--Cy halocyclontkyl, Cyq-Cg
alkyleyelomlkyl, C4—Cg haloalkyleycloalkyl, CyCy eycloalkylatky], Co—Cy
haloeycloalkylalkyl, C-Cg alkoxy, C—-Cjy haloaikaxy, C,~Cy alkoxyearbonyl,
Cq~Cy; haloalkcoxycarbonyl, Co-Cg alkylecarbony! and C,-Cy haloalkylcarbonyi;
R3e is H, hydroxy, amino, CHO, C(=0)NH,, C(=8)NH,, SO;NH,, C(=0)R 18,
C(=0)OR!8, NHR I, NRIERIY, C(=0)NR2IR1Y, C{=SJNR2IR 1%, SO, NR2IR 9,
OCEMR2L, OC(=0)0R 18, OCE=OINR2ZIRIS, NUR2IC(=C)R2!,
NR2HCE=0)OR 2, N(RZHC(=0INR2IR22, OSO,R 8, OSO,NR2!R22,
NRZTISO5R8, NR2TSO4NR?PIRZZ, Si(IRIERIR2Y) or Z1OK or C; Cy alkyl, Cy-Cy
afkenyl, Cy Cg alkynyl, C3-Cyp cycloalkyl, C~C) g alkyloycloalkyl, C4~Cig
cycloalkylalkyl, Cg—C;4 cycloalkyleycloalkyl, Cs~Cyg alkyloycioalkylalkyl, Cy—
Cg eycloalkenyl, Cy-Cjy alkoxy, C4~Cy cyciorlkoxy, C4~Cjp cycioatkylatkoxy,
Cy—Cy alkenyloxy, C9~Cy alkynyloxy, C;—Cg atkylsulfingl, Cy~Cg ulkylsulfunyl,
CyCy cycloalkyisnifingl, Cy-Cy eyclnallcylsulfonyl, C4-Cpy
cycloaikylatkylsuifinyl, C4--C) g cycloalkylalkylsuifonyl, Co~Cy alkenylsuifinyl,
Cy—Cy alienylsulfonyl, Co~Cy alkynylsulfinyl or Cp-Cy alkynylaulfony!, coch
unsubstituted or substituted with ot lenst one substituent independently selected
from R17; or R3¢ and R3Y are taken together with the adiacent carbon atoms to
which they are attached to form a 5- 1o 7-membered carbocyclic or heterocyclic
‘ring, each ring containing ring members selected from carbon stoms and up to 3
heteroutoms mdependently selecled from np 0 2O, sp o 2 S, endupto 3 N,
whersin up $8 2 carhon stom ring members are independently selected from
C(=0) and C{=8) and the sulfur atom ring members are independently sclected
from 8(=0},, cach ring optionally substituted with up to 3 substituents
independentty selected from the grovp consisting of halogen, cyano, hydroxy,
aming, pitre, C=0)OH, C(=0JNH,, S04NH;, Ci—C, alkyl, C~C, haloatkyl,
Co-Cy alkkenyl, C4~C,; haloslkenyl, Co~Cy alicynyl, Co-Cy hnloulkynyl, C5-Cy
cycloaliyl, C3-Cq halocyclualkyl, C4~Cyg alkyleycloalkyl, Cy~Cy
haloatkyleycloulkyl, Cg—Cp cyeloalylalicyl, C,—Cp halocycloalkylalkyl, C;—Cq
alkaxy, C)~Cg baloalkoxy, Co-Cg alkoxycarbonyl, Co-Cg haloalkoxyearbonyl,
Co-Cg alkylearbony! and Cy~C;, haloalkylcarbonyl;
cach K¢ and R is independently H, halogen, cyeno, hydroxy, amino, nitro, OCN, SCN,
CHQ, CEOYOH, C(=0NH,, C(=8)NH; or 80,NH;; or C)-Cg alkyl, Co-C4
afkenyl, Ca~Cq alkynyl, C5—Cy vycloalkyl, C4~Cy alkyleycioakkyl, C4~Cy
eycloalkylatkyl, Cs—C\ 9 cycloatkyleycloalkyl, Cs-Cy alkyicycloalkyluikyl, C3—Cg
cycloalkenyl, C—Cg alkoxy, C3-Cg cyclunlkuxy, Cg~Cy eycloalkylatkoxy, Co—Cg
stkenyloxy or Cy-g alkynyloxy, cach unsubstituted or substituted with at lcast
one substituent independently selected from the group consisting of halogen,
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cyans, nifre, CHO, C(=0)OH, C(=0MNH,, C=0IR1Y, C(=0)0R 1,
C(-O)NRIZRI3, ORH, S(0),R 10, SO;NR 2R 13 and Si(R!0),; or

R4 and RS are taken together with the carbon atom (o which they are attached to form a
3- to 7-membered ring containing ring members selecied frum carbon atoms, and
up to 2 heteroatoms independently selected from one O, one §, and upto 2 N,
wherein up to 2 curbon atom ring members are independently selected from
C{=0) and C{=3) and the sulfur atom ring member is sclceted from S, 8(0) or
S(0)y, said ring optionally substituied with up to 4 substituents independently
selected from the group consisting of halogen, cyano and Cy~Cy alkevl;

each RS is independently H; or C;~Cg alkyl, Cy—C; alkenyl, Co-Cg alkynyl, C5~Cg
cycloatkyl, Cy Cy alkyleyeloalicyl, C~Cg cycloalkylaikyl, CeCip
cycloalkyleycioalkyl, Cs—Cyy alkyleyeloalkylalkyl, C3-Cy cycloatkenyl, Co—Cy
alkylcarbonyl or C,—Cg utkuxycurbonyl, each unsubsiituted or substituted with at
least one substituent independently selected from the group consisting of halogen,
cyan, nitro, CHO, C(=0)OH, C(=0)NH,, C(=O)R !9, C(=0)OR !,
COMNRIZRIY, ORI, (O}, R 19, SO,NRIZRI? and Si(R1?)5; or

two RS substituents are taken together with the nitrogen atom to which they are sttached
tex form » 3- (o 7-membered ring containing ring members selected from carbon
atoms and up to 2 heteroatoms independently setected from one O, one 5, and up
to 2 N,. wherein up to 2 carbon atom ring members are indepandently selected.
from C(—O) and C(=8) and the sulfur atom ring member is selected from 8 5(0)
or S{O)3, said ring opticnally substituted with up to 4 substituents independontly
selected fram the group consisting of halogen, cysno and C—C; alkyl; - )\

each R7 and R¥ is independently H; or C;-Cy alkyl, Cy-C alicenyl, Co~Cg alkynyl, C5—
Cy eycloaticyl, C4~Cg nlkyleycloalkyl, C4—Cyg cycloalkylalkyl, Cg—Cyq
cycioalkylcyclonlkyl, Cs-C,q alkyleyelonlkylalkyl, C +Cg cycloalkenyl, Cy Cg
alkyicarbonyl or C;—Cg alkoxycarbony), each unsubstituted or substituted with ut
Jeast one substituent independently selecied from the group consisting of halogen,
cyano, nitre, CHO, C(=0)OH, C(=0)NH,, C(=0)R 19, C(=0)OR!,
C(=0)NRIZRI3, ORI, S(O),R19, SO,NRIZR I and Si(R10)y;

cach R? is independently C,~Cg alkyl, C3—Cg alkenyl, Cy Cg alkyny), Cy-Cy
cycloalkyl, C4—Cy alkylcycloalkyl, C4~Cq cycloatkylalkyl, Ce—Cjg
cyclnalkyleyelnalkyl, Co~Cyy alkyleycloalkylalkyl, C3~Cq cycloaikenyl, CoCy
alkylearbonyl or Co~Cg alkoxycarbonyl, each unsubstituted or substinuted with at
least one substituent independently selected from the group consisting of halogen,
cyane, nitro, CHO, C(=0)OH, C(=0)NH,, C(—0)R'® C(—OYOR'!,
C{=O)NRIZR13, ORM, S(O) R 10, SO,NRI2R I3 and Si(R10)3;

each R is independently H; ar Cy~Cg alloyl, Cu-g alkenyl, Co—Cg ulkynyl, C;-Cy
cycioalkyl, C4-Cy alkyleyeloalkyl, C~Cy cycloalkytalkyl, CeCip
cycloalkylcycloalkyl, Cs-Cyy alkyleyeloutkylalkyl, C4-Cq cycioalkenyt, ComLog
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alkylcarbonyl or C~Cg alkoxycarbonyl, each unsubstituted or substituted with at
least one substituent independently selected from the group consisting of halogen,
cyano, nifro, CHO, C(=0)011, C{=0)N1l,, C(=OIR0, C(=0)OR !,
C=0)NRI2R 13, OR 'L, 5(0),R 1%, SO,NRIZRI? and Si(R10),;

each R0 and R!! is independently C;—Cyg abkyl, Co~Cy atkenyl, Co~Cg alkynyl, C3—Cg
eycloalkyl, C4—C; alkyloycloalkyl, C4~CUg cyctoalkylalkyl, Cs-Cyg
cycioalkyleycloalkyl, Cs-:-Cm alkyleycloalkylatkyl or Ca—Cy cyelonlkenyl, each
unsubsiifuted or substituted with at leest one substituent independentty selected
from the group consisting of halogen, oyane, nitrn, CHO, CEOYOH, C=0)NH,,
C;-C4 alkoxy, C—C,y halealkoxy, C —C4 aikylthio, C;~C, alkylsulfinyl, C;-Cy
alkylsulfonyl, C;~C,4 haloalkylthia, C;—C, haloatkylsulfinyl, C~C,
haloaltkylsulfonyl, C~Cy4 alkylantine, C—Cy dialkylamino, C5—Cg
cycluatkylaming, Co—Cy alkoxyalkyl, Co-C, alkylcarbonyl, Co-Cg
alkoxyearbonyl, Co—Cg alkylearbonyloxy, CéuCg atkylcarbonylthio, Co-Cqg -
alkylaminocarbonyl, Cy—Cy dialkylaminecarbonyl and C+-Cy triatkylsilyl; or
phenyl or 2 5- or 6-membered heterosromstic ring, ench wnsubstimted or
substituted with at least one substituent independently selected from the group
consisting of C-Cyg alkyf, C1—C¢ tmloalkyl, Cp-C;y alkenyl, C5~Cy alkynyl, Cy~
Cg cycloalkyl, C4~Cg alkyleyeloalkyl, C4~Cy cycloalkylalkyl, Cg-Cig

- cycloalkylcycloalkyl, Cs-Cpy alkyloycloalkylalkyl, C+-Cg cyclosikenyl, halogen,

cyane, nitro, CHO, C(=0)OH, C(=0)NH,, C;~Cy alkoxy, C1~C, haloalkoxy, Ci—
C4 alkylthio, C(~Cy4 alkylsulfinyl, C;—C, alkylsulfonyi, C)~C, haloalkylthio, C;—
C4 haloalkylsulfinyl, C;—C4 hulvelkylsulfonyl, Ci-Cy alkylaming, C3-Cq
dialkyinmine, C3-Cy eycloalkylaming, $p—Cy alkonyalkyl, Co-Cy nlkylearbonyl,
Cy-Cyg allcoxyearbonyl, Cy-Cy alkylearbonyloxy, C;—Cy alkylcarbonylthio, Co-
Cg alkylaminocorbonyl, C;-Cg dinlkylaminocarbony! and Cy Cg trialkylsityl;

each R12 and R13 is independently Cy-Cy alkyl, Co—Cg alkenyl, Co-Cg alkynyl, C3-Cqg
eycloalkyl, Cyp—Cy alkyluyclualkyl, Ci—Cy oycivalkylalkyl, Cg~Cyp
cycloalkyicycioalkyl, Cs~Cy g alkyloysloaikylalkyl or C3-Lg cycloatkenyl, each
unsubslitnted or substituted with at least one substituent independently seiected
from the group consisting of halogen, cyano, nitro, CHO, C(=0)0H, C(=0)Ni,,
Cy~Cy alkoxy, £;-C4 haloalkoxy, C—C4 alkylthio, C;-C, alkylsuliinyl, C;-Cy
alkylsulfonyl, C~Cy haloalkylthio, C;~Cy halualkylsulfinyl, C—Cy
healoalkylsulfonyl, C;—Cy alkylamine, Cy~Cy diatkylaming, C—Cg
cycloaltkylaming, C;~C, alkoxyalkyl, C3—C, alkyicarbonyl, Co—Cy
alkoxyearbonyl, Cy~Cy aikylearbonyloxy, Co~Cy alkylcarbonylthie, Co-Cg
alkylaminosarbonyl, C3—Cg dinlkylaminocarbony! and Cy~Cy trialkylsilyl; or
pheny! or 2 5- ar 6-memhered heternmomatic ring, euch unsubstiiuied vr
substituted with at least one substituent independently selected from the group
consisting of C;~Cg ulkyl, C;-Cg haloalkyl, C;—Ug alkenyl, Co—Ug alkynyl, Uy~
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Cy cycloatkyl, Ci~Cq alkyleycloalkyl, Cy~Cy eyeloalkylalkyl, Ce-C gy
eycloalkyleycloalkyl, Cs-C,p atkyleycloalkylalkyl, C4—Cy cycloatkenyl, halogen,
cyano, nitro, CHO, C{(=C)OH, C(=0)NH,, C;~Cy4 atkoxy, C1—Cy haloalkexy, Cy—~
Cq alkylihio, Cj—Cy alkylsulfinyl, C;~Cy alkylsulfonyl, C;~C; haloalkylthio, Cy~ -
Cq haloalkylsuifinyl, C~Cy bulonllylsulfonyl, C;—Cy alkylaming, Co—Cg
diatkylamine, C3~Cj cycloatkylamine, C-Cy nlkoxysikyl, Co~Cy nlkylenrbonyl,
CoC; alkoxycarbonyl, Co~Cy alkylcarbonyloxy, Cp-Cy alkylearbonylthio, Cy—
Cyq alkyleminocarbonyl, C3-Cyg dialkylaminocarhonyl and Cs—Cg irialkylsilyl; or

R12 and R 12 are taken together with the nitropen atom 1o which they are attached ©
form a 3- to 7-membered ring containing ring menbers selected from carbon
atoms and up tv 2 heterostoms independently selecied from one O, one 8, and up
to 2 N, wherein up to 2 carbon atom ring members are independently selecied
from C(=0) end C(=S) and the sulfur atom ring member is selected from S, S(O)
or 5(0),, said ring optionally substituted with up vo 4 substituents independently
sclected from the group consisting of halogen, eyano and C 1 —Cy alicyls

each R !4 is independentiy halogen, cyano, hydroxy, amine, nitre, SFs, OCN, SCHN,
CHO, C(=0)0H, C(=0)NH;, C(=5)NH;, S0,NMH,, C(=O)R 18, C(=0)ORE,
NHRIE, NRIBRIS, C(=0)NR2IR!, C(=0)NR2INRZ2R23, C(=S)NR2IR 19,
SO,NRZIRIS, OC(=0)R2!, OC(=0)ORIE, OC(=0)NRZIR 9, NERAHCE=0RA,
NR2DHC(=0)OR!S, NRZHC(=0)NR2IR22, OSO,R!S, OSO;NR2IR22
NR21802R3 8 NR“SOQNR?‘ RZ2, Si(RwaRzo), C(mmzlmzz’
C(=NORZDHR?2, C(=NNR?IR?2)R23, C(=NN(C(=0)R')R2!)R22,
CENNCEMORITR2GR22, ON=CR?IR22, ONRZIRZ, S(=0)(=NR21)R22,
SO;NRZIC(=0)NRZ2RZ, P(=X2)RIER !9, OP(=X2)R ISR 19, OP(=X2}OR¥)R!Y,
OPEXZHORIGOR Y, N=CR2IR?2, NR2N=CR22R?? , NRZINRZRZ,
NRAC=XHNRZR B, NR2IC(=NR2!)NR22R23, NR2INRZ) C(~XNR22R 23,

- NRUNRZISO,NR2IR2}, ZIQ! or ZHQIZVQH or €~Cq alkyl, Cy--Ly alkenyl, Cy
Cg alkynyl, C3-C g cycloalkyl, C4~Cyq alkylcycloalkyl, C4-C, g cycloalkylalkyl,
Ce~Cy4 cycloaikyloycloalkyl, Cs-C, g alkyleycloalkylalicyl, C3~Cy eyeloalkenyl,
C-Cy alkoxy, C3—Cy eycloalkoxy, C4—Cyp eycloalkylalkoxy, Co~Cg alkenyloxy,
Cz~Cq atkynyloxy, Ci—Cg alkylthio, Ci~Cy atkylsulfinyl, C,~Cyq alkylsulfonyl,
C3-C eycloalkylthio, C3—Cy oycloalkylsulinyl, C4—Cy cycloalk yvisulfonyl, Cyp-
Cyp eycioalkylatk ylthio, Cy-Cyq cyeloalkylalkylsulfinyl, CaChp
eycloatkylalkyisulfonyl, Co~Cg atkenylilio, Gy Cg alkenylsuliiny}, Co g
alkenylsulfonyl, Cy~Cy allcynylthio, Co-Cy alkynylsulfinyl or Co-Cp
alkynylsuifonyl, cach unsubstituted or substituted with at lcast onc substimenmt
independently selecied from RI7; or

two R4 subst:tucms on nd_;&c.cm ving atoms are taken topether with the adjacent ring
atoms to form a 5+ te 7-membered carbocyclic or heterocyclic ring, each ring
containing ring members selected from carhun aloms and up o 3 hetermutoms
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independently selected from up 1020, upto 2 8, and up to 3 N, whereinup to 2
carbon atom ring members are independently selected from C(=0) and C(=S) and
the sulfir atom ring members are independently selected from S(=0),,, each ring
optionally substituted with up to 3 substituents independently selected from the
group consisting of halogen, cyaué, hydroxy, amine, nitro, C{=0)0i1, C(=0)NH,,
 SO9NHy, C1-Cy alkyl, C}~Cy haloalkyl, Co-Cy alkenyl, Co~-Cy haloalkenyl, Co-
C4 alkynyl, C,—C,4 halaalkynyl, C3-Cy cyclealkyl, C3~-Cy halocycloalkyl, Cy~Cy
alkyleycloalkyl, C4—Cp ha}oalkyicycloaikyi, CyCy cyz;ioalksflalkyl, CsCy
halocycloalkylalkyl, C;~Cg alkoxy, C—Cg haloalkoxy, Co—Cg alkoxycarbonyl,
C3~C; haloalkoxycarbonyl, Co—Cg alkylcarbonyl and C3—Cy haloalkyicarbonyl;
each X2 is independently O or S;
each Z! is independently a direct bond, O, 30}, NRS, C(R7);, CR7T)=C(R®), C=C,
CRM,0, OCRT),, C(=X1), CE=XDE, EC(=X1), C(=NORS) or C(=NN(RS),);
cach Qf is independently a 3- to 10-membered ring or a 7- to 1 1-membered ring system,
each ring or ring system coztaining ring members selected from carbon aloms and
up to 4 heteroatoms independently selected fromupto 20, upto 25, and up to 4
N, wherein up to 3 carbon atom ring members are independently selected from
C(=0) and C(=8) and the sulfur atom ring members are independently selected
from S(=0),(=NR24),, each ring or ring system optionatly substituted with up (o 4
substituents independently sclected from the group consisting of halogen, cyano,
nitrs, CHO, C(=0)0H, C(=0)NH,, C(=0)R!0, C(=0)OR!!, C(=O)NRIZR13,
OR'1, S(O),R19, SO,NRI12R!3, Si(R!%); and R16;
cach Q! is independently a 3- to 10-membered ring or & 7- to 11-membered ring system,
each ring or ring system containing ring members selected from carbon atoms and.
up ta 4 heteroatoms independently selected romupto 20, upto 2 5, andupto 4
N, wherein up to 3 carbon atom ring members are independently selected from
. C(=0) and C(=8) and the suliur atom ring members are independently selected
from S{(=0),(=NR24),, each ring or ring sysiem optionally substituted with up to 5
substituents independently selected from the group consisting of halogen, cyano,
nitro, CHO, C(=0)OH, C(=0)NH,, C(=0)R !0, C(=0)OR!!, C(=O)NRIZR13,
C=OINR2INRZR23, OR 1, 8(0),R10, SO,NRIZRIZ, S(=0)(=NR21)RZ,
Si{R1%); and R16;
each R!5 is independently halogen, cyano, hydroxy, amine, nitro, SFs5, OCN, SCN,
CHO, C(=0)0H, C(=0)NHj, C(=8)NH,, SO;NFI,, C(=0)R18, C(=0j0R 18,
NHRIE NRISR!S, C(=O)NRZIRI?, C(=0)NR2INR2ZR3, C(=8)NRZIR 1,
SO,NR2IR1Y, S(=0)(=NR21)R22, OC(=0)R?}, OC(=C)ORIE, OC(=0)NR2IR !9,
N(RZHC(=0)R2!, N(RZHC(=0)OR 1%, N(R21YC(=0)NR2!R22, OSO4R g
'OSO,NR2IR22, NR2ISO,R 18, NR2ISO,NR2IR22, Si(RISRI9R20) or ZIQY; or
C~Cy alkyl, C-Cg alkenyl, Co—Cg sikynyl, C3-Cyg cycloalkyl, C4—Cyp
alkylcycloalkyl, C4—Cq cvcloalkylalkyl, Ce~C,4 cycloaikyleycioalkyl, Cs—Cyp
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alkylcycloaikylalkyl, C3—Cg cycloalkenyl, C;~Cg alkoxy, C3~Cg oycloalkoxy,
C4~Cjg oycloalkylatkoxy, Co~Cy alkenyloxy, Co—-Cg atkynyloxy, C;—Cg
alkylthio, C;~Cy alkylsulfinyl, C;~Cy alkylsutfonyt, C4-Cy cycloalkylthio, C2~Cy
cycloalkylsulfinyl, C; Cg cyclanlkylsulfonyl, C4 C,q cyclonlkylalkylthio, Cy~
C;y cycloalkylalkylsulfinyl, C4—C ;o eyeloaliylatkylsulfonyl, Co—Cg alkenylhin,
Co~C; alkenylsulfinyl, Cy~Cy alkenylsulfony), Co~Cg alkynylihio, Co~Cy
alkynylsulfinyl or Co-Cy alkynylsulfonyl, each unsubstituted or substituted with
al least one substituent independently selecled from R or .

two R15 substituents on adjacent ring atoms are taken together with the adjacent ring
atoms o form a 5- to 7-membered carbocyelic or heterocyclic ring, ench ring
containing ring members selected from carbon atoms and up to 3 heteroatoms
independently selected fromup te 20, up to 2 S, and up 10 3 N, wherein up to 2
carbon atom ring members are independently selected from C(=0) and C(=8) and
the sulfur atorn ring members are independently selected from $(=0),, each ring
optionally substituted with up to 3 substituents independentiy sclected from the
group consisting of halogen, cyano, .h.ydmxy, amine, nitro, C(=0)OH, C(=0)NH,,
SO;NHy, C—Cy alkyl, C1~Cy haloalkyl, C3—C; alkenyl, C,—Cy4 haloalkenyl, Co—
Cy4 alkynyl, Co~Cy heloalkynyl, C3-Cy cycloalkyl, C4~C halocycloatkyl, C4~Cy
atkyleycloatkyl, C4—Cy haloalkyleycloalkyl, Cp-Cy cycloalkylaikyl, C4—~Cy
halocycloaikylalkyl, Cj~Cg alkoxy, Ci—Cy haloalkoxy, Co-Cg altkoxycarbortyl,
Cy-Cg haloalkoxycarbonyl, Co-Cg alkylcarbonyl and Co—Cg haloalkylcarbonyl;

cach R16 is independently C~Cg alkyl, C,—Cg alkenyl, C3—Cg alkynyl, C3~Cy
eycioalkyl, C4—Cg alkyleycloalkyl, C4~Cy eycloalkylalkyl, Ce-C)y
cycloalkylcycioalkyl, Cs~C,q alkyleycloalkylalkyl or C4—Cg cycloalkenyl, each
unsubsiituted or substituted with at Jeast one substitnent independently selected
from the group consisting of halogen, cyano, nilro, CHO, C{=0)OH, C(=0)NH,,
C—Cy alkoxy, Cy)—Cy haloalkoxy, C;—Cy alkylthio, C1—C4 alkylsulfinyi, C;—C;
alkylsulfonyl, Cy~Cy4 haloalkylthio, C;~C, haloalkylsulfinyl, C;~Cy
haloalkylsutfonyl, C;-C4 alkylamino, C3—Cy dialkylamine, C3-Cg
cycloalkylamino, Co-Cy alkoxyalkyl, Co~Cy alkylcarbonyl, C2~Cg
alkoxycarbonyl, Co—Cg alkylcarbonylony, Co—Cy alkylcarbonylthio, Cy~Cy
alkylaminocarbonyl, C3—Cg dialkylaminocarbonyl and C+-Cg trialkylsityl; or

- phenyl or a 5- or 6-membered hetexoarpmatic ring, each unsubstituted or

substituted with at least one substituent independently selected from the proup
consisting of C;~Cg alkyl, Co-Cy alkenyl, Co—Cy alkynyl, C4~Cg cycloalkyl, Cq
Cy alkyleycloalkyl, C4~Cg cycloalkylalkyl, Cg~Cqg cycloalkyleycloalkyl, Cs~Cyq
alkyleycloaikylalkyl, C4+—~Cg cycloalkenyl, halogen, cyano, nitre, CHO, C(=0)OH,
C(=O)NH,, C;~C4 alkoxy, C;-Cy haloalkoxy, Cy~Cy atkylthio, C-C,
alkylsulfinyl, C;-C4 alkyisulfonyl, C;~C, haloslkylthio, C~Cy4 haloaikyisuliinyi,
C~Cy4 haloaikylsulfonyl, C;~C, alkylamino, C,~Cg dialkylaming, C1~Cg
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cyctoslkyleming, C)~Cy alkoxyalkyl, Co~Cy alkylearbonyl, Cp-Cy
alkoxycarbonyl, Co-Cy alkylcarbonyloxy, Cy~Cy alkylcarbonylihio, Co—Cg
alkylaminocarbonyl, C3~Cy dialkylaminocarbonyl and Co—Cy trialkylsilyl;

each RI7 is independently halogen, eyano, nitro, OH, CHO, C(=0)0H, C(=0)NH,,
C{=0)RI0, C(=OJOR!1, C(=0)NRI2K 3, OR}!, S(0),R19, SO,NRIZR!3,
SiR 1Y, ar ZIQY; )

each R18, R1% and R js independently Q or C;—Cy alkyl, Cp~Cg alkenyl, C—Cg
atkynyl, C3-Cy cycleatkyl, C4—Cy alkyleycloalkyl, Cy~Cy cycioalkylalkyl, Cq-
Cyp cycloaikyicycloalkyl, Cs~Cp alkyleycloalkylalkyl or Cy-Cy cycloalkenyl,
each unsubstituted or substitated with at least one substituent independently
selected from R17;

each R2is indepéndently Qt or H; or C)~Cg alkyl, C;—Cg alkenyl, C~Cg alkynyt, C
Cy eyeloalkyl, C,~Cy alkyleycloalkyl, Cy—Cjy eycloalkylalkyl, Cg—Cyg
eycioalkyleycloalkyl, Cs-C g alkylcyclonlkylalicyl or C3=Cy; cycloalkenyl], each
unsubstituted or substitated with at least one substituent independertly selected
from R17;

cach R% and R Is independently Qf or H; or C1—Cg ulkyl, Cp~Cy alkenyl, Cy~Cq
atkynyl, C4—Cy cycloalkyl, C4~Cy alkyleycloalkyl, Cy-Cy eycloatkylalkyl, Co—
Cyp cycloaikylcycloalkyl, Cs~C)g alkylcycloalkylalkyl or Cy-Cg cycloatkenyl,’
each unsubstituted or substituted with at ieast one substiteent independently

selected from R17; or
R22 and R23 are taken together with the nitrogen atom to which they are sttuched Lo _

form & 3- o T-mentbered ring conluining ring membess selecied fom carbon
atoms and up to 2 heteroatoms independently selecled from one O, one 8, and up
to 2 N, wherein up to 2 carbon wiom ring members are independently selected
from C{=0} and C(=S) and the sullur wlom ring member is selected from S, S(0)
or 5(O}y, said ring optionuily substiluted with up to 4 substituents independently
selected from the group consisting of halugen, eyano and C)~Cy alkyl;
each R4 is independently H, cyanu, OCN, SCN, CHO, C(=0)OH, C(=()NH,,
C(=S)NHg, SO;NH,, C(=0)R ¥, C(=0)OR ¥, NHRIE, NR IR 19, C(=0)NR2IR 19,
C(=SYNRZIR?, SO,NR2IR!Y, OC=OR21, QUE=0)0R B, OC(=0NR2IR P,
NRINC(-ORZE, NR2DHCEOOR!Y, NREDCEOINRZIRZ, O50,R 18,
'O804NR2IFZ2, NRZ1SO,R 18, NRZISO,NR2IR22, Si{RIER IYR20) or () or
C~Cg alkyl, Cy—Cg alkenyl, Co-Cy alkynyl, Cy-C)q cycloalkyl, C4~Cyg
atkylcycloalkyl, C4—C) g eycloalkyialkyl, Cg~Cyy cyclaalkyleycloalkyl, Cs—Cyg
slkyleycloalkylatkyl, C4-Cg cycloalkenyl, C;~Cy alkoxy, C3-Cy cycloalkoxy,
C4~Cyyg cycioalicylalkoxy, Co—Cy alkenyloxy, CpCy alkynyloxy, Cy--Cg
atkylihio, C-Cg alkylsulfinyl, C—Cg alkyisulfonyl, C3-Cg cycloalkylihio, C3~Cg
cyilontkylsnlfinyl, C3-Cy cycloalkylsultfonyl, Cr-C g cyclontkylalkyhihio, C -
Cyp vyclualkylalkylsolfinyl, C4—Cjq cycloalkylalicylsulfonyl, Co—Cg alkenylthio,
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Co-Cg alkenylsulfinyl, C;~Cg alkenylsulfonyl, C,-Cg alkynylthio, Cy-Cy
alkynylsulfinyl or C-Cy alkynylsulfonyl, each unsubstituted or substituted with
at least one substituent independently selected from R17;

ais!,2o0r3; _

each n is independently 0, 1 or 2; and

u and z in each instance of S(=0),(=NR24), are independently 0, { or 2, provided that
the sum of v and z in each instance of S(=0),(=NR2%), is 0, | or 2;

provided that (i) whon A'is O, S, NCH3 or C(R36)=C(R3%), R3¢is Hor F, and R3¢ s H,
F, CFoH or CF;, then at least one of R32 or R3b is other than H; and (i) the
compound of Formula 1 is other than

2. A compound of Claim 1 wherein

X is O

Yis O

Z is a direct bond, C(=X!} or C{=X1)E;

Xtis Oy

Eis O

A is C(R3®)=C(R3d) or NR3e;

RZ js C(=O)ORI8; or C;~Cg alky! optionally substituted with halogen; or a 3- t0 10-
membered ring or a 7- to 11-membered ring system, each ring or ring sysiem
contzining ring members selected from carbon atoms and up to 4 heteroatoms
independently selected from up to 2 O, up to 2 §, and up to 4 N, wherein up to 3
carbon atom ring members are independently selected from C(=0) and C(=S) and
the sulfur atom ring members are independently selected from S(=0),(=NR24},,
each ring or ring system opticnally substitmed with up 10 5 substituents
independently selected from R15;

R3n, R3b, R3¢ are independently H or halogen;

R3d is halogen, C;~Cy alkyl, C,-Cy aikexy, C1—Cg haloalkyl or Cy~Cg baloalkoxy,; or

R3¢ and R3d are taken together to form a 5- to 7-membered carbocyclic or heterocyclic
ring, each ring containing ring members selected from carbon atoms and up to 3
heteroatoms independently selected from up to 20, upto 2 S, and up to 3 N,
wherein up £0 2 carbon atom ring members are independent]y selected from
C(=0) and C(=8) and the sulfur atom ring members are independently selected
from S(=0}y, each ring optionally substituted with up to 3 substituents
independently selected from the rroup consisting of halogen, cyano, hydrozy,
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amino, nitre, C(=0)0H, C{=0)NH,, SO,;NH,, C[~C4 alkyl, C,~C; haloalky!,
Co—Cy alkenyl, Cp~Cy haloalkenyl, Co—Cy4 alkynyl, Co~Cy4 haloalkynyl, C3—C
cyeloalkyl, C3~Cy halocycloalkyl, C4~Cg alkylcycloalkyl, Cy-Cg
haloalkyleycloalkyl, C4~Cjg cycloalkylalkyl, C4~Cy halocycloalkylaikyl, C,—Cg
alkoxy, C1—Cg haloalkoxy, Co-Cg alkoxycarbonyl, C,—Cgq haloalkoxyecarbonyl,
Cy~Cs alkylcarbonyl and C;-Cg haloalkylcarbonyl;

'R3® is C;—Cy alkyl;

R# and R3 are H; and

ais 1.

3. A compound of Claim Z wherein _

Rl is phcﬁy} or a 5- or 6-membered heteroaromatic ring, each optionally substituted
with up to 3 substituents independently selected from R4;

R14 is halogen, cyano, C(=0)OR18, C(=0)NR2IR!9, C(=NOR2H)R?2 or ZIQY; or C;~
Cy alkyl, C;~Cg alkoxy or C;~Cjy alkylthio, each optionally substituted with
halogen;

R21 is C1—C4 alkyl;

R22 i5 Cy—Cy alkyl;

Z is a direct bond;

cach Z! is independently a direct bond or O; and

each Q! is independently phenyl or a 5- or 6-membered hetercaromatic ring, each
optionally substituted with up to 5 substituents independently selected from the
group consisting of halogen, cyane, nitro, CHO, C(=0)0H, C{=0INFL,

C(=O)RI19, C(=C)YOR1!, C(=0)NRI2R 13, C{zO)mzZJNRﬂRB ORU S(O),R10,

SO,NRIZR13, §(=0)(=NR2HR22, Si(R10); and R}6,

4. A compound of Claim 3 wherein

RZ is pyridinyl, pyrimidinyl, oxazolyl or thiazolyl, each optionally substituted with up o
3 substitvents independently selected from the group consisting of halogen and
C~Cy alkyl.

5. A compound of Claim 4 wherein

R is phenyl or pyridinyl, each opticnally substituted with up to 3 substituents
independently selected from R14; and

cach Q! is independently phenyl, pyridinyl or pyrimidinyl, each optmnaiiy substituted
with up fe 5 substituents independentiy selected from the group consisting of
halogen, cyano, C;~Cq4 alkyl, C4—Cy4 haloalkyl, C;-Cy alkoxy and C1-Cy
haloaikoxy.

6. A compound of Claim 5 wherein

A is C{RIC=C(R3%;
. R38, R3b and R3¢ are H; and
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R34 is halogen, Cy-Cy alkyl or C-Cy alkoxy.

7. A compound of Claim 1 that is selected from the group consisting of:

9-bromo- 1 -[(2-chiloro-5-thiazol yimethyl]-2-hydroxy-4-ox0-3-[ 3-
(¢rifluoromethoxy)phenyl}-df-pyrido[ 1, 2-a]pyrimidinhwmn inner salt;
9-bromo- | -{ (2-chioro-5-thinzolylymethiyl] -2-hydroxy-4-ox0-3-[3~
(trifluoromethy)phenyl]-4 H-pynido[1,2-alpyrimidinium inner salt;
9-brome-3-(3-bromophenyl)- 1-{(2-chloro-S-thiszolymethyl }-2 -hydrox y-4-oxo-
4 H-pyrido{1,2-a}pyrimidinium inner salt;
9-bromo-1-[{2-chlora-3-thiazolyDmethyl]-3-{3-chloro-5-
{trifluoromethyl)phenyl]-2-hydroxy-4-oxo-d H-pyrido[1,2-alpyrimidinium  inner
saly; ) '
9-bromo-3-[3-chlorg-2-fluore-5-(trifluoromethyl)phenyl j-1-[{2-chloro-5-
thizzolyDimethyl-2-hydrox y-4-oxe-4F-pyridof ] ,2-alpyrimidinivm inner suit;
9-chlore-i-f(2-chloro-5-thiazolyimethyl]-2-hydroxy-4-oxo-3-[3-
{triflucromethoxy)phenyil-dfi-pyridol 1 ,2-a]pytimidinium inner sal{;
1-{(2-chlore-5-thigzolyl imethyl}-2-hydroxy-9-methyl-4-0x0-3-[ 3«
(triflusromethoxy)phenyl]-4H-pyrido( 1,2-4]pyrimidinium ianer salt;
1-[(2-chiore-5-thiazolyl)methyl }-2-hydrox y-9-methyl-4-oxo-3-[3-
(lriI‘iuurumcthy!)phényi]-4H~py:idu[1 S2-glpyrimidinium inner salf;
1-{(2-chioro-5-thiazolylymethyl}-3 —(2«-ﬂuorophenyl}-2~hydroxy—9~m‘ethy!-4—oxc>~
4 H-pyridof1,2-¢]pyrimidinivm inner salt;
S-bromo-1-[(2«chlorg-5-lhigzolyDmethyl}-3 -3-chlorg-5-
{trifluaromethox yphenyl]-2-hydroxy-4-oxo-4 H-pyrido[ 1 ,2-e]pyrimidinium inner
salt;
1-[{2-chiore-5-thiazolylimeihyl}-3-{3-chloro-5-(irifluoromethoxy)phenyi}-2-
hydroxy-9-methyl-d.oxo-¢H-pyrido{1,2-a]pyrimidinium inner sali;
1-|(2-chiorc-5-thiazolylymethyl]-3-(2,6-diflucrophenyl}-2 -hydrox v-9-methyl-4-
oxo-4 H-pyridof1,2-ajpyrimidinium inner saiy;
1 -{(2-chloro-5-thiazolyl)methyl}-2-hydroxy-9-methyl-d-0x0-3-[3-
[(rifinoromethythio)phenyl}-4H-pyrido{1,2-ajpyrismidinium inner sajt;
3-(2-Auorophenyl)-2-hydroxy-S-methyl-4-oxo-1-(5-pyrimidinybmcthyt)-44-
pyrido[1,2-a]pyrimidinium inner sali;
I-[(2-chloro-5-thiazol yDmethyl]-2-hydrox y-9-methyl-4-0x0-3-phenyl-4 H-
pyrido{1,2-a}pyrimidinium inner salt;
1-[{2-chioro-5-thiazolyl)methy!}-3-[2-fluoro-3-(irifluoromethyl)phenyl]-2-
“hydroxy-9-methyl-4-oxo-4 H-pyrido(1,2-a}pyrimidinium inner salt; ,
! -[(2—éhk‘:ro—S-thiazolyi)meihyl}-3~(4«.ﬂuoropheny1)~2-hydmxy-Q-meﬁh}'i-4—0xo~ .

4 H-pyndofl,2-ajpyrimidinium inner salt;
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1 -|{2-chlore-5-thiazolylmethyl]-2-hydroxy-9-methox y-4-ox0-3-[ 3
{(trifluoromethoxy)phenyil-4 F-pyridof 1, 2-alpyrimidinium inner salt:
1-[(2-chloro-5-thiazolylymethyl}-3-[2-fluoro-S-(irifluaromettsyi)phenyl}-2-
hydroxy-9-methoxy-4-oxo-4 H-pyrido[ 1,2-a]pyrimidinium inner salt;
1 -[(2-chiorn-5-thiazolyDmethyl]-2-hydrox y-3-[2-methoxy-5-
{trifluoromethoxy)phenyl}-9-methyl-4-oxo-4 Fl-pyrido[1,2-a]pyrimidinium  inner
salt; ‘
1-f(2-chloro-5-thiazolyl)methyl]-2-hydrox y-3-(2-methoxyphenyl)-9-methyl-4-
oxo-4H-pyrido[1,2-a]pyrimidinium inner salt;
3-[3-chioro-2-fluore-5-(irifluoromethyl)phenyl}-1-[(2-cidoro-S-thiazoly imsthyl]-
2-hydroxy-9-mothyl-4-oxo-4H-pyrido[ 2-alpyrimidinium inner salt;
1-[(2-chioro-5-thinzolyl)methyi]-2-hydroxy-9-methyi-4-ox0-3-[4-
[(trifluoromethy)thio]phenylj-d#-pyrido[ 3,2-¢)pyrimidinium inner salt;
1-[(Z-chlore-5-thiazolymethyl]-3-(2 4-difluorophenyl)-2-hydrox y-2-methyi-4-
oxo-4/L-pyrido] ], 2-ajpyrimidinium inner salt;
3-(3-chloro-2-fluorophenyl}-1-[(2-chloro-5-thiazolylimethyil-2-hydroxy-9-
methyl-4-exo-4H-pyrido]} 2-¢lpyrimidinium inner salt;
1-{(2-chlory-5-thiszolyl)methyl]}-2-hydroxy-3-(3-methoxyphenyl)-9-methy}-4-
oxo-4H-pyridof1,2-ulpyrimidintum fomer sult;
7-bromo-1-[(2-chloro-5-thiazolylmiethyl}-3-{2-fivoro-3-(Grifluoromethyl )phenyi}-
2-hydroxy-U-methyl-4-oxo-4H-pyridof1,2-g)pyrimidinivm inncr salf;
i- {(Zachlofws-lhiaznlyl)methyl}—i! -hydroxy-3-(3-iodophenyl)-9-methyi-4-0xo-
4 H-pyrido{1,2~a]pyrimidinium inner salt;
2-hydroxy-9-methyl-1-[(2-methyi-S-thiazolylmethyl}-4-oxp-3-[ 3-
(trifluoromethoxy)phenyl -4 H-pyrido[1,2-alpyrimidinium inner salt;
2-hydroxy-9-methyl-1-{(2-methyi-5-thiszolylymethyl}-4-ou0-3-[3-
{triftuoromethyl)phenyl}-4 H-pyrido[1,2-alpyrimidinium inner salt;
3-(2-fleorophenyl)-2-hydroxy-9-methyl-1-{(2-methyl- 5-thiazoly ymethyl }-4-0x0-
4l -pyridof },2-alpyrimidiniwm inner sali; ]
3-[3-bromo-5-{trifluoromethyl)phenyl}-1-[{2-chiore-5-thiazolyymethyi]-2-
hydroxy-9-methyl-4-oxo-d A-pyridof |, 2-alpysimidinium inner salt;
3-[3-bromo-S-{irifluoromethoxy)phenyl}- 1 -[(Z-chloro-5-thiazolyDmethyl]-2-
bydroxy-9-methyl-4-oxo-dF-pyridof §,2-0lpyrimidinium ioner salt;
1-f{Z-chlore-5-thiazolyDmethy!}-3-[3-chloro-5-(irifluoromecthyl)phenyl}- 2«
hydroxy-9-mcthyl-4-oxo-4 H-pyrido|1,2-a]pyrimidinium inncr sait;
i-[(2-chloro-5-thiazolylimetnyl}-3-[3-fluorg-5-(influoromethyliphenyil-2-
hydroxy-9-methyl-4~oxo4 H-pyrido{ 1 ,2-a}pyrimidinium inner sait;
1-{(Z-chivso-5-thigeolylmethyl]-2-hydroxy-3-(3-jedo-S-methoxy phenyl)- 8-
methyi-4-oxo-4Fl-oyridol 1, 2-alpyrimidinium-daner salt;
3-(3-bromophenyl)-1-{ (2-chloro-5-thiszolymethyl)-2-hydroxy-Y-methyl-4-oxo0-
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4H-pyrido{1,2-a]pyrimidinium inner salt;
1-[(2-chloro-5-thiazolyl)methyl]-2-hydroxy-9-methyl-4-oxo0-3-[3’-
(trifluoromethoxy)[1,1’-biphenyl]-3-yi]-4H-pyrido[1,2-a]lpyrimidinium inner salt;
1-[(2-chloro-5-thiazolylymethyl]-3-(2°,5" -difluoro[ 1,1’ -biphenyl]-3-y1)-2-
hydroxy-9-methyl-4-oxo-4H-pyrido[1,2-a]pyrimidinium inner salt;
3-[3-(6-chloro-3-pyridinyl)-5-(trifluoromethoxy)phenyl]-1-[{2-chloro-5-
thiazolyl)methyl]-2-hydroxy-9-methyl-4-oxo-4H-pyrido[1,2-g]pyrimidinium
inner salt; -

1-[(2-chloro-5-thiazolyl)methyl}-3-(2° 4’ -dichloro[ 1,1’-biphenyl]}-3-yl}-2-
hydroxy-9-methyl-4-oxo-4H-pyrido[1,2-alpyrimidinium inner salt;
1-[(2-chloro-5-thiazolyl)methyl}-2-hydroxy-4-oxo-3-phenyl-4H-pyrimido[2,1-
alisoquinolinium inner salt; and _
1-{(2-chloro-5-thiazolyl)methyl]-3-(3-ethenylphenyl)-2-hydrox y-9-methyl-4-oxo-
4H-pyrido[1,2-a]lpyrimidinium inner salt,

8. A compound of Claim 1 that is selected from the group consisting of:
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9. A composition comprising a compound of any of Claims 1 to 8 and at least one
additional component selected from the group consisting of surfactants, solid diluents and
liquid diluents.

10.  The composition of Claim 9 further comprising at least one additional biologically

active compound or agent.

11.  The composition of Claim 10 wherein the at least one additional biologicaily active
compound or agent is selected from the group consisting of abamectin, acephate, acequinocyl,
acetamiprid, acrinathrin, amidoflumet, amitraz, avermectin, azadirachtin, azinphos-methyl,
bensultap, bifenthrin, bifenazate, bistrifiuron, borate, buprofezin, cadusafos, carbaryl,
carbofuran, cartap, carzol, chlorantraniliprole, chlorfenapyr, chlorfluazuron, chlorpyrifos,
chlorpyrifos-methyl, chromafenozide, clofentezin, clothianidin, cyantraniliprole,
cyflumetofen, cyfluthrin, beta-cyfluthrin, cyhalothrin, gamma-cyhalothrin, lambda-
cyhalothrin, cypermethrin, alpha-cypermethrin, zeta-cypermethrin, cyromazine, deltamethrin,
diafenthiuron, diazinon, dieldrin, difiubenzuron, dimefluthrin, dimehypo, dimethoate,
dinotefuran, diofenolan, emarectin, endosulfan, esfenvalerate, ethiprole, etofenprox,
etoxazole, fenbutatin oxide, fenothiocarb, fenoxycarb, fenpropathrin, fenvalerate, fipronil,
flonicamid, flubendiamide, flucythrinate, flufenernim, flufenoxuron, fluvalinate,
tau-fluvalinate, fonophos, formetanate, fosthiazate, halofenozide, hexaflumuron, hexythiazox,
hydramethylnon, imidacloprid, indoxacarb, insecticidal soaps, isofenphos, lufenuron,
nalathion, metaflumizone, metaldehyde, metharnidophos, methidathion, methiodicarb,
methomyl, methoprene, methoxychlor, metofluthrin, monocrotophos, methoxyfenozide,
nitenpyram; nithiazine, novaluron, noviflumuron, oxamyl, parathion, parathion-methyl,
permethrin, phorate, phosalone, phosmet, phosphamidon, pirimicarb, profenofos, profluthrin,
propargite, protrifenbute, pymeitrozine, pyrafluprole, pyrethrin, pyridaben, pyridalyl,
pyrifluquinazon, pyriprole, pyriproxyfen, rotenone, ryanodine, spinetoram, spincsad,
spirodiciofen, spiromesifen, spirotetramat, sulprofos, sulfoxaflor, tebufenozide, tebufenpyrad,
teflubenzuron, tefluthrin, terbufos, tetrachlorvinphos, tetramethrin, thiacloprid, thiamethoxamn,
thiodicarb, thiosultap-sodium, tolfenpyrad, tralomethrin, triazamate, trichlorfon, triflumuron,
Bacillus thuringiensis delta-endotoxins, entomopathogenic bacteria, entomopathogenic

viruses and entomopathogenic fungi,

12. A composition for protecting an animal from an invertebrate parasitic pest
comprising a parasiticidally effective amount of a compound of any of Claims 1 to 8 and at

least one carrier.
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13. A non-therapeutic method for controjling an invertebrate pest comprising

contacting the invertebrate pest or its environment with a biologically effective amount of 2
compound of any of Claims I to §.

14, A treated seed comprising a compound of any of Claims 1 to 8 in an amount of
from about 0.0001 to 1 % by weight of the seed before treatment.



