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(57) ABSTRACT 

This invention provides compounds of Formula (I), N-oX 
ides and suitable salts thereof, Wherein A and B are inde 
pendently O or S; each J is independently a phenyl ring, a 

naphthyl ring system, a 5- or 6-membered heteroaromatic 
ring or an aromatic 8-, 9- or 10-membered fused heterobi 

cyclic ring system Wherein each ring or ring system is 
optionally substituted With 1 to 4 R5; K is, together With the 
tWo contiguous linking carbon atoms, a 5- or 6-membered 
heteroaromatic ring optionally substituted With 1 to 3 R4; 
and R1, R2, R3, R4, R5 and n are as de?ned in the disclosure. 
Also disclosed are methods for controlling an invertebrate 
pest comprising contacting the invertebrate pest or its envi 
ronment With a biologically effective amount of a compound 
of Formula (I), an N-oXide thereof or a suitable salt of the 

compound (e.g., as a composition described herein). This 
invention also pertains to a composition for controlling an 
invertebrate pest comprising a biologically effective amount 
of a compound of Formula (I), an N-oXide thereof or a 
suitable salt of the compound and at least one additional 
component selected from the group consisting of surfac 
tants, solid diluents and liquid diluents. 

(1) 

(R4), N 
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HETEROCYCLIC DIAMIDE INVERTEBRATE 
PEST CONTROL AGENTS 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to certain heterocyclic dia 
mides, their N-oXides, suitable salts and compositions, and 
a method of their use for controlling invertebrate pests in 
both agronomic and nonagronomic environments. 

[0002] The control of invertebrate pests is extremely 
important in achieving high crop ef?ciency. Damage by 
invertebrate pests to groWing and stored agronomic crops 
can cause signi?cant reduction in productivity and thereby 
result in increased costs to the consumer. The control of 
invertebrate pests in forestry, greenhouse crops, ornamen 
tals, nursery crops, stored food and ?ber products, livestock, 
household, and public and animal health is also important. 
Many products are commercially available for these pur 
poses, but the need continues for neW compounds that are 
more effective, less costly, less toXic, environmentally safer 
or have different modes of action. 

[0003] NL 9202078 discloses N-acyl anthranilic acid 
derivatives of Formula i as insecticides 

R5 R6 

o X R7 

R4 Y 
R3 N 9 8 

\Y R R 

0 
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[0004] Wherein, inter alia, X is a direct bond; Y is H or 
C1-C6 alkyl; Z is NH2, NH(C1-C3 alkyl) or N(C1-C3 alkyl)2; 
and R1 through R9 are independently H, halogen, C1-C6 
alkyl, phenyl, hydroXy, CJL-C6 alkoXy or C1-C7 acyloXy. 

[0005] WO01/070671 discloses N-acyl anthranilic acid 
derivatives of Formula i as arthropodicides 

[0006] Wherein, inter alia, A and B are independently O or 
S; J is an optionally substituted phenyl ring, 5- or 6-mem 
bered heteroaromatic ring, naphthyl ring system or an aro 
matic 8-, 9- or 10-membered fused heterobicyclic ring 
system; R1 and R3 are independently H or optionally sub 
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stituted C1-C6 alkyl; R2 is H or C1-C6 alkyl; each R4 is 
independently H, C1-C6 alkyl, C1-C6 haloalkyl, halogen or 
CN; and n is 1 to 4. 

SUMMARY OF THE INVENTION 

[0007] This invention pertains to compounds of Formula I, 
and N-oXides or suitable salts thereof 

[0008] Wherein 

[0009] A and B are independently O or S; 

[0010] each J is independently a phenyl ring, a naph 
thyl ring system, a 5- or 6-membered heteroaromatic 
ring or an aromatic 8-, 9- or 10-membered fused 
heterobicyclic ring system Wherein each ring or ring 
system is optionally substituted With 1 to 4 R5; 

[0011] K is, together With the tWo contiguous linking 
carbon atoms, a 5- or 6-membered heteroaromatic 
ring optionally substituted With 1 to 3 R4; 

[0012] n is 1 to 3; 

[0013] R1 is H; or C1-C6 alkyl, C2-C6 alkenyl, C2-C6 
alkynyl or C3-C6 cycloalkyl each optionally substi 
tuted With one or more substituents selected from the 

group consisting of halogen, CN, N02, hydroXy, 
C1-C4 alkoXy, CJL-C4 alkylthio, CJL-C4 alkylsul?nyl, 
C1-C4 alkylsulfonyl, C2-C4 alkoXycarbonyl, C1-C4 
alkylamino, C2-C8 dialkylamino and C3-C6 
cycloalkylamino; or 

[0014] R1 is C2-C6 alkylcarbonyl, C2-C6 alkoXycar 
bonyl, C2-C6 alkylaminocarbonyl, C3-C8 dialkylami 
nocarbonyl or C(=A)J; 

[0015] R2 is H, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 
alkynyl, C3-C6 cycloalkyl, CJL-C4 alkoXy, CJL-C4 
alkylamino, C2-C5 dialkylamino, C3-C6 cycloalky 
lamino, C2-C6 alkoXycarbonyl or C2-C6 alkylcarbo 
nyl; 

[0016] R3 is H; G; or C1-C6 alkyl, C2-C6 alkenyl, 
CZ-C6 alkynyl, C3-C6 cycloalkyl, each optionally 
substituted With one or more substituents selected 

from the group consisting of G, halogen, CN, N02, 
hydroXy, C1-C4 alkoXy, C1-C4 haloalkoXy, C1-C4 
alkylthio, CJL-C4 alkylsul?nyl, CJL-C4 alkylsulfonyl, 
CZ-C6 alkoXycarbonyl, C2-C6 alkylcarbonyl, C3-C6 
trialkylsilyl, or a phenyl, phenoXy or 5- or 6-mem 
bered heteroaromatic ring, each ring optionally sub 
stituted With one to three substituents independently 
selected from R6; or 
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[0017] R2 and R3 can be taken together With the 
nitrogen to Which they are attached to form a ring 
containing 2 to 6 atoms of carbon and optionally one 
additional atom of nitrogen, sulfur or oxygen, and 
said ring may be optionally substituted With one to 
four substituents selected from R12; and 

[0018] G is a 5- or 6-membered nonaromatic car 
bocyclic or heterocyclic ring, optionally including 
one or tWo ring members selected from the group 
consisting of C(=O), SO or S(O)2 and optionally 
substituted With one to four substituents selected 
from R12; 

[0019] each R4 is independently H, C1-C6 alkyl, 
CZ-C6 alkenyl, C2-C6 alkynyl, C3-C6 cycloalkyl, 
C1-C6 haloalkyl, C2-C6 haloalkenyl, C2-C6 haloalky 
nyl, C3-C6 halocycloalkyl, halogen, CN, N02, 
hydroXy, CJL-C4 alkoXy, CJL-C4 haloalkoXy, CJL-C4 
alkylthio, C1-C4 alkylsul?nyl, C1-C4 alkylsulfonyl, 
C1-C4 haloalkylthib, CJL-C4 haloalkylsul?nyl, CJL-C4 
haloalkylsulfonyl, C1-C4 alkylamino, C2-C8 dialky 
lamino, C3-C6 cycloalkylamino, C1-C4 alkoxyalkyl, 
C1-C4 hydroXyalkyl, C(O)R1O, CO2R1O, 
C(O)NR1OR11, NRloRll, N(R11)CO2R1O; or 

[0020] each R4 is independently a phenyl, benZyl, 
phenoXy or 5- or 6-membered heteroaromatic ring, 
each ring optionally substituted With one to three 
substituents independently selected from R6; 

[0021] each R5 is independently H, C1-C6 alkyl, 
CZ-C6 alkenyl, C2-C6 alkynyl, C3-C6 cycloalkyl, 
C1-C6 haloalkyl, C2-C6 haloalkenyl, C2-C6 haloalky 
nyl, C3-C6 halocycloalkyl, halogen, CN, COZH, 
CONH2, N02, hydroXy, CJL-C4 alkoXy, CJL-C4 
haloalkoXy, C1-C4 alkylthio, C1-C4 alkylsul?nyl, 
C1-C4 alkylsulfonyl, CJL-C4 haloalkylthio, CJL-C4 
haloalkylsul?nyl, C1-C4 haloalkylsulfonyl, C1-C4 
alkylamino, C2-C8 dialkylamino, C3-C6 cycloalky 
lamino, C2-C6 alkylcarbonyl, C2-C6 alkoXycarbonyl, 
C2-C6 alkylaminocarbonyl, C3-C8 dialkylaminocar 
bonyl, C3-C6 trialkylsilyl; or 

[0022] each R5 is independently a phenyl, benZyl, 
benZoyl, phenoXy, 5- or 6-membered heteroaromatic 
ring or an aromatic 8-, 9- or 10-membered fused 
heterobicyclic ring system, each ring or ring system 
optionally substituted With one to three substituents 
independently selected from R6; or 

[0023] (R5)2 When attached to adjacent carbon atoms 
can be taken together as —OCF2O—, 
—CF2CF2O—, or —OCF2CF2O—; and 

[0024] each R6 is independently C1-C4 alkyl, C2-C4 
alkenyl, C2-C4 alkynyl, C3-C6 cycloalkyl, C1-C4 
haloalkyl, C2-C4 haloalkenyl, C2-C4 haloalkynyl, 
C3-C6 halocycloalkyl, halogen, CN, N02, C1-C4 
alkoXy, CJL-C4 haloalkoXy, CJL-C4 alkylthio, CJL-C4 
alkylsul?nyl, C1-C4 alkylsulfonyl, C1-C4 alky 
lamino, C2-C8 dialkylamino, C3-C6 cycloalky 
lamino, C3-C6 (alkyl)cycloalkylamino, C2-C4 alkyl 
carbonyl, C2-C6 alkoXycarbonyl, C2-C6 
alkylaminocarbonyl, C3-C8 dialkylaminocarbonyl or 
C3-C6 trialkylsilyl; 

[0025] each R10 is independently H, C1-C4 alkyl or 
C1-C4 haloalkyl; 
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[0026] 
and 

[0027] each R12 is independently C1-C2 alkyl, halo 
gen, CN, NO2 or C1-C2 alkoXy. 

[0028] This invention also pertains to a method for con 
trolling an invertebrate pest comprising contacting the inver 
tebrate pest or its environment With a biologically effective 
amount of a compound of Formula I, an N-oXide thereof or 
a suitable salt of the compound (e.g., as a composition 
described herein). This invention also relates to such a 
method Wherein the invertebrate pest or its environment is 
contacted With a biologically effective amount of a com 
pound of Formula I or a composition comprising a com 
pound of Formula I, an N-oXide thereof or a suitable salt of 
the compound and a biologically effective amount of at least 
one additional compound or agent for controlling inverte 
brate pests. 

each R11 is independently H or C1-C4 alkyl; 

[0029] This invention also pertains to a composition for 
controlling an invertebrate pest comprising a biologically 
effective amount of a compound of Formula I, an N-oXide 
thereof or a suitable salt of the compound and at least one 
additional component selected from the group consisting of 
surfactants, solid diluents and liquid diluents. This invention 
also pertains to a composition comprising a biologically 
effective amount of a compound of Formula I, an N-oXide 
thereof or a suitable salt of the compound and an effective 
amount of at least one additional biologically active com 
pound or agent. 

DETAILS OF THE INVENTION 

[0030] In the above recitations, the term “alkyl”, used 
either alone or in compound Words such as “alkylthio” or 
“haloalkyl” includes straight-chain or branched alkyl, such 
as, methyl, ethyl, n-propyl, i-propyl, or the different butyl, 
pentyl or heXyl isomers. “Alkenyl” includes straight-chain 
or branched alkenes such as ethenyl, 1-propenyl, 2-prope 
nyl, and the different butenyl, pentenyl and heXenyl isomers. 
“Alkenyl” also includes polyenes such as 1,2-propadienyl 
and 2,4-heXadienyl. “Alkynyl” includes straight-chain or 
branched alkynes such as ethynyl, l-propynyl, 2-propynyl 
and the different butynyl, pentynyl and heXynyl isomers. 
“Alkynyl” can also include moieties comprised of multiple 
triple bonds such as 2,5-heXadiynyl. “AlkoXy” includes, for 
eXample, methoXy, ethoXy, n-propyloXy, isopropyloXy and 
the different butoXy, pentoXy and heXyloXy isomers. 
“Alkoxyalkyl” denotes alkoXy substitution on alkyl. 
EXamples of “alkoxyalkyl” include CH3OCH2, 
CH3OCH2CH2, CH3CH2OCH2, CH3CH2CH2CH2OCH2 
and CH3CH2OCH2CH2. “Alkylthio” includes branched or 
straight-chain alkylthio moieties such as methylthio, eth 
ylthio, and the different propylthio and butylthio isomers. 
“Alkylsul?nyl” includes both enantiomers of an alkylsul? 
nyl group. EXamples of “alkylsul?nyl” include CH3S(O), 
CH3CH2S(O), CH3CH2CH2S(O), (CH3)2CHS(O) and the 
different butylsul?nyl isomers. EXamples of “alkylsulfonyl” 
include CH3S(O)2, CH3CH2S(O)2, CH3CH2CH2S(O)2, 
(CH3)2CHS(O)2 and the different butylsulfonyl isomers. 
“Alkylamino”, “dialkylamino”, “alkenylthio”, “alkenyl 
sul?nyl”, “alkenylsulfonyl”, “alkynylthio”, “alkynylsul? 
nyl”, “alkynylsulfonyl”, and the like, are de?ned analo 
gously to the above examples. “Cycloalkyl” includes, for 
eXample, cyclopropyl, cyclobutyl, cyclopentyl, and cyclo 
heXyl. 
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[0031] “Aromatic” indicates that each of the ring atoms is 
essentially in the same plane and has a p-orbital perpen 
dicular to the ring plane, and in Which (4n+2)s'c electrons, 
When n is 0 or a positive integer, are associated With the ring 
to comply With Hiickel’s rule. The term “aromatic ring 
system” denotes fully unsaturated carbocycles and hetero 
cycles in Which at least one ring of a polycyclic ring system 
is aromatic. The term “aromatic carbocyclic ring or ring 
system” includes fully aromatic carbocycles and car 
bocycles in Which at least one ring of a polycyclic ring 
system is aromatic (e.g. phenyl and naphthyl). The term 
“nonaromatic carbocyclic ring or ring system” denotes fully 
saturated carbocycles as Well as partially or fully unsaturated 
carbocycles Where the Hiickel rule is not satis?ed by any of 
the rings in the ring system. The term “hetero” in connection 
With rings or ring systems refers to a ring or ring system in 
Which at least one ring atom is not carbon and Which can 
contain 1 to 4 heteroatoms independently selected from the 
group consisting of nitrogen, oxygen and sulfur, provided 
that each ring contains no more than 4 nitrogens, no more 
than 2 oxygens and no more than 2 sulfurs. The terms 
“heteroaromatic ring or ring system” and “aromatic fused 
heterobicyclic ring system” includes fully aromatic hetero 
cycles and heterocycles in Which at least one ring of a 
polycyclic ring system is aromatic (Where aromatic indicates 
that the Hiickel rule is satis?ed). The term “nonaromatic 
heterocyclic ring or ring system” denotes fully saturated 
heterocycles as Well as partially or fully unsaturated hetero 
cycles Where the Hiickel rule is not satis?ed by any of the 
rings in the ring system. The heterocyclic ring or ring system 
can be attached through any available carbon or nitrogen by 
replacement of a hydrogen on said carbon or nitrogen. 

[0032] The term “halogen”, either alone or in compound 
Words such as “haloalkyl”, includes ?uorine, chlorine, bro 
mine or iodine. Further, When used in compound Words such 
as “haloalkyl”, said alkyl may be partially or fully substi 
tuted With halogen atoms Which may be the same or differ 
ent. Examples of “haloalkyl” include F3C, CICHZ, CF3CH2 
and CF3CCl2. The terms “haloalkenyl”, “haloalkynyl”, 
“haloalkoxy”, “haloalkylthio”, and the like, are de?ned 
analogously to the term “haloalkyl”. Examples of “haloalk 
enyl” include (Cl)2C=CHCH2 and CF3CH2CH=CHCH2. 
Examples of “haloalkynyl” include HCECCHCI, CF3CEC, 
CCl3CEC and FCHZCECCHZ. Examples of “haloalkoxy” 
include CF30, CCl3CH2O, HCFZCHZCHZO and CFBCHZO. 
Examples of “haloalkylthio” include CCl3S, CF35, 
CCl3CH2S and CICHZCHZCHZS. Examples of “haloalkyl 
sul?nyl” include CF3S(O), CCl3S(O), CF3CH2S(O) and 
CF3CF2S(O). Examples of “haloalkylsulfonyl” include 
CF3S(O)2, CCl3S(O)2, CF3CH2S(O)2 and CF3CF2S(O)2. 

[0033] Examples of “alkylcarbonyl” include C(O)CH3, 
C(O)CH2CH2CH3 and C(O)CH(CH3)2. Examples of 
“alkoxycarbonyl” include CH3OC(=O), 
CH3CH2OC(=O), CH3CH2CH2C(=O), 
(CH3)2CHOC(=O) and the different butoxy- or pentoxy 
carbonyl isomers. Examples of “alkylaminocarbonyl” 
include CH3NHC(=O), CH3CH2NHC(=O), 
CH3CH2CH2NHC(=O), (CH3)2CHNHC(=O) and the dif 
ferent butylamino- or pentylaminocarbonyl isomers. 
Examples of “dialkylaminocarbonyl” include 
(CH3)2NC(:O)> (CH3CH2)2NC(=O)> 
CH3CH2(CH3)NC(=O), CH3CH2CH2(CH3)NC(—O) and 
(CH3)2CHN(CH3)C(=O). 
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[0034] The total number of carbon atoms in a substituent 
group is indicated by the “Ci-Ci” pre?x Where i and j are 
numbers from 1 to 6. For example, C1-C3 alkylsulfonyl 
designates methylsulfonyl through propylsulfonyl; C2 
alkoxyalkyl designates CH3OCH2; C3 alkoxyalkyl desig 
nates, for example, CH3CH(OCH3), CH3OCH2CH2 or 
CH3CH2OCH2; and C4 alkoxyalkyl designates the various 
isomers of an alkyl group substituted With an alkoxy group 
containing a total of four carbon atoms, examples including 
CH3CH2CH2OCH2 and CH3CH2OCH2CH2. 
[0035] In the above recitations, When a compound of 
Formula I is comprised of one or more heterocyclic rings, all 
substituents are attached to these rings through any available 
carbon or nitrogen by replacement of a hydrogen on said 
carbon or nitrogen. 

[0036] When a compound is substituted With a substituent 
bearing a subscript that indicates the number of said sub 
stituents can exceed 1, said substituents (When they exceed 
1) are independently selected from the group of de?ned 
substituents. Further, When the subscript indicates a range, 
e.g. (R)i_]-, then the number of substituents may be selected 
from the integers betWeen i and j inclusive. 

[0037] The term “optionally substituted With one to three 
substituents” and the like indicates that one to three of the 
available positions on the group may be substituted. When 
a group contains a substituent Which can be hydrogen, for 
example R1 or R5, then, When this substituent is taken as 
hydrogen, it is recogniZed that this is equivalent to said 
group being unsubstituted. 

[0038] Compounds of this invention can exist as one or 
more stereoisomers. The various stereoisomers include 
enantiomers, diastereomers, atropisomers and geometric 
isomers. One skilled in the art Will appreciate that one 
stereoisomer may be more active and/or may exhibit ben 
e?cial effects When enriched relative to the other stereoiso 
mer(s) or When separated from the other stereoisomer(s). 
Additionally, the skilled artisan knoWs hoW to separate, 
enrich, and/or to selectively prepare said stereoisomers. 
Accordingly, the present invention comprises compounds 
selected from Formula I, N-oxides and agriculturally suit 
able salts thereof. The compounds of the invention may be 
present as a mixture of stereoisomers, individual stereoiso 
mers, or as an optically active form. 

[0039] One skilled in the art Will appreciate that not all 
nitrogen containing heterocycles can form N-oxides since 
the nitrogen requires an available lone pair for oxidation to 
the oxide; one skilled in the art Will recogniZe those nitrogen 
containing heterocycles Which can form N-oxides. One 
skilled in the art Will also recogniZe that tertiary amines can 
form N-oxides. Synthetic methods for the preparation of 
N-oxides of heterocycles and tertiary amines are very Well 
knoWn by one skilled in the art including the oxidation of 
heterocycles and tertiary amines With peroxy acids such as 
peracetic and m-chloroperbenZoic acid (MCPBA), hydrogen 
peroxide, alkyl hydroperoxides such as t-butyl hydroperox 
ide, sodium perborate, and dioxiranes such as dimethydiox 
irane. These methods for the preparation of N-oxides have 
been extensively described and revieWed in the literature, 
see for example: T. L. Gilchrist in Comprehensive Organic 
Synthesis, vol. 7, pp 748-750, S. V. Ley, Ed., Pergamon 
Press; M. Tisler and B. Stanovnik in Comprehensive Het 
erocyclic Chemistry, vol. 3, pp 18-20, A. J. Boulton and A. 
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McKillop, Eds., Pergamon Press; M. R. Grimmett and B. R. 
T. Keene inAdvances in Heterocyclic Chemistry, vol. 43, pp 
149-161, A. R. KatritZky, Ed., Academic Press; M. Tisler 
and B. Stanovnik in Advances in Heterocyclic Chemistry, 
vol. 9, pp 285-291, A. R. KatritZky and A. J. Boulton, Eds., 
Academic Press; and G. W. H. Cheeseman and E. S. G. 
Werstiuk inAdvances in Heterocyclic Chemistry, vol. 22, pp 
390-392, A. R. KatritZky and A. J. Boulton, Eds., Academic 
Press. 

[0040] The salts of the compounds of the invention 
include acid-addition salts With inorganic or organic acids 
such as hydrobromic, hydrochloric, nitric, phosphoric, sul 
furic, acetic, butyric, fumaric, lactic, maleic, malonic, 
oxalic, propionic, salicylic, tartaric, 4-toluenesulfonic or 
valeric acids. The salts of the compounds of the invention 
also include those formed With organic bases (e.g., pyridine, 
ammonia, or triethylamine) or inorganic bases (e.g., 
hydrides, hydroxides, or carbonates of sodium, potassium, 
lithium, calcium, magnesium or barium) When the com 
pound contains an acidic group such as a carboxylic acid or 
phenol. 

[0041] As noted above, J is a phenyl ring, a naphthyl ring 
system, a 5- or 6-membered heteroaromatic ring or an 
aromatic 8-, 9- or 10-membered fused heterobicyclic ring 
system Wherein each ring or ring system is optionally 
substituted With 1 to 4 R5. The term “optionally substituted” 
in connection With these J groups refers to groups Which are 
unsubstituted or have at least one non-hydrogen substituent 
that does not extinguish the biological activity possessed by 
the unsubstituted analog. An example of phenyl optionally 
substituted With 1 to 4 R5 is the ring illustrated as U-1 in 
Exhibit 1, Wherein RV is R5 and r is an integer from 1 to 4. 
An example of a naphthyl group optionally substituted With 
1 to 4 R5 is illustrated as U-85 in Exhibit 1, Wherein RV is R5 
and r is an integer from 1 to 4. Examples of 5- or 6-mem 
bered heteroaromatic rings optionally substituted With 1 to 4 
R5 include the rings U-2 through U-53 illustrated in Exhibit 
1 Wherein RV is R5 and r is an integer from 1 to 4. Note that 
J -1 through J -13 beloW also denote 5- or 6-membered 
heteroaromatic rings. Note that U-2 through U-20 are 
examples of 1-1, U-21 through U-35 and U-40 are examples 
of 1-2, U-36 through U-39 are examples of 1-3, U-41 through 
U-48 are examples of J -4 and U-49 through U-53 are 
examples of 1-5. Note that J-6 is a subset of U-11, 1-7 or J-10 
are a subset of U-26, J-8 is a subset of U-42, J-9 is a subset 
of U-45, 1-11 is a subset of U-4 and J-12 or 1-13 are a subset 
of U-24. Also note that in J -6 through J -13 that R7 and R9 are 
subsets of R5. Examples of aromatic 8-, 9- or 10-membered 
fused heterobicyclic ring systems optionally substituted With 
1 to 4 R5 include U-54 through U-84 illustrated in Exhibit 1 
Wherein RV is R5 and r is an integer from 1 to 4. 

[0042] Although RV groups are shoWn in the structures 
U-1 through U-85, it is noted that they do not need to be 
present since they are optional substituents. Note that When 
RV is H When attached to an atom, this is the same as if said 
atom is unsubstituted. The nitrogen atoms that require 
substitution to ?ll their valence are substituted With H or RV. 
Note that some U groups can only be substituted With less 
than 4 RV groups (eg U-14, U-15, U-18 through U-21 and 
U-32 through U-34 can only be substituted With one RV). 
Note that When the attachment point betWeen (RV)I and the 
U group is illustrated as ?oating, (RV)I can be attached to any 
available carbon atom of the U group. Note that When the 

May 27, 2004 

attachment point on the U group is illustrated as ?oating, the 
U group can be attached to the remainder of Formula I 

through any available carbon of the U group by replacement 
of a hydrogen atom. 

U-10 

U-11 

U-12 
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-continued 
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[0043] As noted above, K is, together With the tWo con 
tiguous linking carbon atoms, a 5- or 6-membered het 
eroaromatic ring optionally substituted With 1 to 3 R4. 
Examples of said K rings Wherein said rings are optionally 
substituted With 1 to 3 R4 include the ring systems illustrated 
as K-1 to K-37 in Exhibit 2, Wherein n is an integer from 1 
to 3 and R4 is as de?ned above. The term “optionally 
substituted” in connection With these K groups refers to K 
groups Which are unsubstituted or have at least one non 
hydrogen substituent that does not extinguish the biological 
activity possessed by the unsubstituted analog. As With the 
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carbon atoms in the ring, the nitrogen atoms that require 
substitution to ?ll their valence are substituted With hydro 
gen or With R4. Although (R4 n groups are shoWn in the 
structures K-1 to K-37, it is noted that R4 does not need to 
be present since it is an optional substituent. Note that some 
K groups can only be substituted With less than 3 R4 groups 

(eg K-7 through K-10, K-15, K-16, K-20, K-21, K-23, 
K-24, K-26 and K-27 can only be substituted With one R4). 
In the exempli?ed K groups, the upper right bond is attached 
through the available linking carbon atom to the nitrogen 
atom of the NR1(=A)J portion of Formula I and the loWer 
right bond is attached through the available linking carbon 
atom to the carbon atom of the C(=B)NR2R3 portion of 
Formula I. The Wavy line indicates that the K ring is attached 
to the remainder of Formula I as illustrated beloW. 

3 (A $52 

3 0 0X52 
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-continued 
K-37 

[0044] Preferred K rings include optionally substituted 
thiophene, isoxaZole, isothiaZole, pyraZole, pyridine and 
pyridine rings. More preferred K rings include K-1, K-14, 
K-15, K-18, K-23, K-28, K-29, K-30, K-31 and K-33. Most 
preferred are K-28, K-31 and K-33. 

[0045] As noted above, R3 can be (among others) C1-C6 
alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6 cycloalkyl, each 
optionally substituted With one or more substituents selected 
from the group consisting of a phenyl ring, or 5- or 6-mem 
bered heteroaromatic ring, each ring optionally substituted 
With one to three substituents independently selected from 
R6. Examples of such rings incorporated into said R3 groups 
include the rings illustrated as U-1 through U-53 and U-86 
illustrated in Exhibit 1, except that such rings are optionally 
substituted With 1 to 3 substituents independently selected 
from R6 rather than (RV)I and are attached to an R3 group 
selected from the list immediately above. 

[0046] As noted above, R3 can be (among others) G, or 
C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6 cycloalkyl, 
each optionally substituted With G; Wherein G is a 5- or 
6-membered nonaromatic carbocyclic or heterocyclic ring, 
optionally including one or tWo ring members selected from 
the group consisting of C(=O), SO or S(O)2 and optionally 
substituted With 1 to 4 substituents selected from R12. The 
term “optionally substituted” in connection With these G 
groups refers to groups Which are unsubstituted or have at 
least one non-hydrogen substituent that does not extinguish 
the biological activity possessed by the unsubstituted ana 
log. Note that When the attachment point on the G group is 
illustrated as ?oating, the G group can be attached to the 
remainder of Formula I through any available carbon of the 
G group by replacement of a hydrogen atom. The optional 
substituents can be attached to any available carbon by 
replacing a hydrogen atom. Examples of 5- or 65 membered 
nonaromatic carbocyclic rings as 0 include the rings illus 
trated as G-I through G-8 of Exhibit 3. Examples of 5- or 
6-membered nonaromatic heterocyclic rings as G include 
the rings illustrated as G-9 through G-48 of Exhibit 3. Note 
that When G comprises a ring selected from G-31 through 
G-34, G-37 and G-38, Q1 is selected from O, S or N. Note 
that When G is G-11, G13, G-14, G16, G-23, G-24, G-30 
through G-34, G-37 and G-38 and Q1 is N, the nitrogen atom 
can complete its valence by substitution With either H or 

C1-C2 alkyl. 

{1 

-continued 
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G-13 

G-14 
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-continued 

G-21 

G-22 

G-26 

G-28 

G-29 

12 
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-continued 
N G-30 

/ 
N 

_'i , 

G-31 
0 

Q1, F3 
/ G-32 

O 

MOI, \/ 
/ G-33 

0, 

\/Q1 
/ G-34 
/ O’ 

\/Q1 
/ G-35 

f3 
G-36 

O02, 
/ G-37 

502 

C \Q1 or \/ 
/ G-38 

[0047] As noted above, each R4 can be independently 
(among others) a phenyl, benZyl, phenoxy or 5- or 6-mem 
bered heteroaromatic ring, each ring optionally substituted 
With one to three substituents independently selected from 
R6. Examples of such R4 groups include the rings or ring 
systems illustrated as U-l through U-53, U-86 and U-87 
illustrated in Exhibit 1, except that such rings are optionally 
substituted With 1 to 3 substituents independently selected 
from R6 rather than (RV)I. 

[0048] As noted above, each R5 can be independently 
(among others) a phenyl, benZyl, benZoyl, phenoxy, 5- or 
6-membered heteroaromatic ring or an aromatic 8-, 9- or 
10-membered fused heterobicyclic ring system, each ring 
optionally substituted With one to three substituents inde 
pendently selected from R6. Examples of such R5 groups 
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include the rings or ring systems illustrated as U-1 through 
U-88 illustrated in Exhibit 1, except that such rings are 
optionally substituted With 1 to 3 substituents independently 
selected from R6 rather than (RV)I. 

[0049] Preferred compounds for reasons of better activity 
and/or ease of synthesis are: 

[0050] Preferred 1. Compounds of Formula I above, 
and N-oXides and suitable salts thereof, Wherein A 
and B are both 0 and J is a phenyl ring optionally 
substituted With 1 to 4 R5. 

[0051] Preferred 2. Compounds of Preferred 1 
Wherein 

[0052] each R4 is independently Cl-C4 alkyl, Cl-C4 
haloalkyl, halogen, CN, NO2 or Cl-C4 alkoXy, and 
one R4 group is attached to the K ring at the atom 
adjacent to2 either the NR1C(=A)J moiety or the 
C(=B)NR R3 moiety; and 

[0053] each R5 is independently H, halogen, Cl-C4 
alkyl, Cl-C2 alkoXy, Cl-C4 haloalkyl, CN, N02, 
Cl-C4 haloalkoXy, Cl-C4 alkylthio, Cl-C4 alkyl 
sul?nyl, Cl-C4 alkylsulfonyl, Cl-C4 haloalkylthio, 
Cl-C4 haloalkylsul?nyl, Cl-C4 haloalkylsulfonyl 
or C2-C4 alkoXycarbonyl; or 

[0054] each R5 is independently a phenyl or a 5- or 
6-membered heteroaromatic ring, each ring 
optionally substituted With one to three substitu 
ents independently selected from R6; or 

[0055] (R5)2 When attached to adjacent carbon 
atoms can be taken together as —OCF2O—, 
—CF2CF2O— or —OCF2CF2O—. 

[0056] Preferred 3. Compounds of Preferred 2 
Wherein 

[0057] R1 is H; 

[0058] R2 is H or CH3; 

[0059] R3 is Cl-C4 alkyl optionally substituted 
With one or more substituents independently 

selected from halogen, CN, OCH3 or S(O)PCH3; 

[0060] each R4 is independently CH3, CF3, CN or 
halogen, and one R4 group is attached to the K ring 
at the atom adjacent to the NR1C(=A)J moiety; 

[0061] each R5 is independently H, halogen, 
methyl, c113, OCF3, OCHF2, S(O)PCF3, 
S(O)pCHF2, OCH2CF3, OCFZCHFZ, 
S(O)pCH2CF3 or S(O)pCF2CHF2; 

[0062] or a phenyl, pyraZole, imidaZole, triaZole, 
pyridine or pyrimidine ring, each ring optionally 
substituted With one to three substituents indepen 
dently selected from Cl-C4 alkyl, Cl-C4 haloalkyl, 
halogen or CN; and 

[0063] p is 0, 1 or 2. 

[0064] Preferred 4. Compounds of Preferred 3 
Wherein R3 is Cl-C4 alkyl. 
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[0065] Preferred 5. Compounds of Formula I Wherein 

[0066] A and B are both 0; 

[0067] J is a 5- or 6-membered heteroaromatic ring 
selected from the group consisting of J -1, J-2, J -3, 
J-4 and J-S, each J optionally substituted With 1 to 
3 R5 

J-1 
Q—X 

\\ 
\ /Z 
Y 

1-2 
X=Y 

A /Q 
Z 

1-3 
X:Y 

N’ 
/ \Z/ R5 

1-4 
5 

W éXm/R 
\ Z 
Y/ 

J-5 

W¢X\Z 
\ /"\ )\Y R5 

[0068] Q is O, S or NR5; and 

[0069] W, X, Y and Z are independently N or 
CR5, provided that in J -4 and J -5 at least one of W, 
X, Y or Z is N. 

[0070] Preferred 6. Compounds of Preferred 5 
Wherein 

[0071] each R4 is independently Cl-C4 alkyl, Cl-C4 
haloalkyl, halogen, CN, NO2 or Cl-C4 alkoXy, and 
one R4 group is attached to the K ring at the atom 
adjacent to2 either the NR1C(=A)J moiety or the 
C(=B)NR R3 moiety; and 

[0072] each R5 is independently H, Cl-C4 alkyl, 
Cl-C4 haloalkyl, halogen, CN, N02, Cl-C4 
haloalkoXy, Cl-C4 alkylthio, Cl-C4 alkylsul?nyl, 
Cl-C4 alkylsulfonyl, Cl-C4 haloalkylthio, Cl-C4 
haloalkylsul?nyl, Cl-C4 haloalkylsulfonyl or 
C2-C4 alkoXycarbonyl; or a phenyl or a 5- or 
6-membered heteroaromatic ring, each ring 
optionally substituted With R6. 

[0073] Preferred 7. Compounds of Preferred 6 
Wherein 

[0074] J substituted With 1 to 3 R5 is selected from 
the group consisting of J-6, J-7, J-8, J-9, J-10, 
J-11, J-12 and J-13 
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1-6 

1-7 

1-8 

1-9 

1-10 

1-12 

1-13 

14 
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[0075] R5 is H, C1-C4 alkyl, C1-C4 haloalkyl, or 

/ V 

| 
/ 

[0076] v is N, CH, CF, CCl, CBr or c1, 

[0077] each R6 and R7 is independently H, C1-C6 
alkyl, C3-C6 cycloalkyl, C1-C6 haloalkyl, halogen, 
CN, C1-C4 alkoXy, C1-C4 haloalkoXy or C1-C4 
haloalkylthio; and 

[0078] R9 is H, C1-C6 alkyl, C1-C6 haloalkyl, 
C3-C6 alkenyl, C3-C6 haloalkenyl, C3-C6 alkynyl 
or C3-C6 haloalkynyl; provided R7 and R9 are not 
both H. 

[0079] Preferred 8. Compounds of Preferred 7 
Wherein V is N. 

[0080] Preferred 9. Compounds of Preferred 7 
Wherein V is CH, CF, CCl or CBr. 

[0081] Preferred 10. Compounds of Preferred 8 or 
Preferred 9 Wherein 

[0082] R1 is H; 

[0083] R2 is H or CH3; 

[0084] R3 is C1-C4 alkyl optionally substituted 
With one or more substituents independently 

selected from halogen, CN, OCH3 or S(O)PCH3; 

[0085] each R4 is independently CH3, CF3, CN or 
halogen, and one R4 group is attached to the K ring 
at the atom adjacent to the NR1C(=A)1 rnoiety; 

[0086] R6 is C1-C4 alkyl, CJL-C4 haloalkyl, halogen 
or CN; 

[0087] R7 is H, CH3, CF3, OCH2CF3, OCHF2 or 
halogen; and 

[0088] p is 0, 1 or 2. 

[0089] Preferred 11. Compounds of Preferred 10 
Wherein R3 is C1-C4 alkyl; one R4 group is indepen 
dently CH3, Cl, Br or I and is attached to the K ring 
at the atom adjacent to the NR1C(=A)1 moiety; and 
a second optional R4 is H, F, Cl, Br, I or CF3. 

[0090] Preferred 12. Compounds of Preferred 11 
Wherein 1 substituted With 1 to 3 R5 is 1-6; R6 is C1 
or Br; and R7 is halogen, OCHZCF3 or CF3. 

[0091] Preferred 13. Compounds of Preferred 12 
Wherein V is N; R3 is methyl, ethyl, isopropyl, 
tertiary butyl or N(CH3)2; and R7 is Br, Cl, OCHZCF3 
or CF3. 
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[0092] Preferred 14. Compounds of Preferred 11 
Wherein J substituted With 1 to 3 R5 is J-7; R6 is C1 
or Br; and R9 is CF3, CHF2, CHZCF3 or CFZCHFZ. 

[0093] Preferred 15. Compounds of Preferred 11 
Wherein J substituted With 1 to 3 R5 is J-8; R6 is C1 
or Br; and R7 is halogen, OCHZCF3 or CF3. 

[0094] Preferred 16. Compounds of Preferred 11 
Wherein J substituted With 1 to 3 R5 is J-9; R6 is C1 
or Br; and R7 is OCHZCF3 or CF3. 

[0095] Preferred 17. Compounds of Preferred 11 
Wherein J substituted With 1 to 3 R5 is J -10; R6 is C1 
or Br; and R9 is CF3, CHF2, CHZCF3 or CFZCHFZ. 

[0096] Preferred 18. Compounds of Preferred 11 
Wherein J substituted With 1 to 3 R5 is J-11; R6 is C1 
or Br; and R7 is halogen, OCH2CF3, or CF3. 

[0097] Preferred 19. Compounds of Preferred 11 
Wherein J substituted With 1 to 3 R5 is J -12; R6 is C1 
or Br; R7 is H, halogen or CF3, and R9 is H, CF3, 
CHF2, CH2CF3, or CFZCHFZ. 

[0098] Preferred 20. Compounds of Preferred 11 
Wherein J substituted With 1 to 3 R5 is J-13; R6 is C1 
or Br; R7 is H, halogen or CF3, and R9 is H, CF3, 
CHF2, CH2CF3 or CFZCHFZ. 

[0099] Most preferred is the compound of Formula I 
selected from the group consisting of: 

[0100] 4-[[[1-(2-Chlorophenyl)-3-(tri?uoromethyl) 
1H-pyraZol-S-yl]carbonyl]amino]-5-methyl-N-1-me 
thylethyl)-3-pyridincarboXamide, 

[0101] 4-Methyl-N-(1-methylethyl)-3-[[2-methyl-4 
(tri?uoromethyl)benZoyl]amino]-25 thiophencarboXa 
mide, 

[0102] 1-Methyl-N-(1-methylethyl)-5-[[4-(tri?uorom 
ethyl)benZoyl]amino]-1H-pyraZole-4-carboXamide; 

[0103] 4-[[[3-Bromo-1-(3-chloro-2-pyridinyl)-1H 
pyraZol-5-yl]carbonyl]amino]-5-chloro-N-methyl-3 
pyridinecarboXamide; 

[0104] 3-[[[3-Bromo-1-(3-chloro-2-pyridinyl)-1H 
pyraZol-5-yl]carbonyl]amino]-2,6-dichloro-N-methyl 
4-pyridinecarboXamide; 

, - 1c oro- - - -c oro- -pyr1 my - - 0105 26d hl 3 1 3 hl 2 'd' 13 
tr1 uoromet - - raZo- - car on amino - - ( '? hyl)1Hpy l5yl] b yl] ' ]N 
(1-methylethyl)-4-pyridinecarboXamide; 

- - romo- - -c oro- -pyr1 my - - 0106 3 3B 1 3 hl 2 'd' l1H 
pyraZol-5-yl]carbonyl]amino]-6-chloro-N,4-dimethyl 
2-pyridinecarboXamide; 

- - romo- - -c oro-- r11n - - 0107 3 3B 13 hl 2py'd'yl1H 
pyraZol-5-yl]carbonyl]amino]-4,6-dichloro-N-methyl 
2-pyridinecarboXamide; 

- - oro-- -c oro-- r11n - - 0108 5 3Chl 1 3 hl 2py 'd' yl 1H 
pyraZol-5-yl]carbonyl]amino]-N,6-dimethyl-4-pyrim 
idinecarboXamide; and 

0109 5- 3-Bromo-1- 3-chloro-2- ridin l-1H Py y 
pyraZol-5-yl]carbonyl]amino]-N,N,2,6-tetramethyl-4 
pyridinecarboXamide. 
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[0110] This invention also pertains to a composition for 
controlling an invertebrate pest comprising a biologically 
effective amount of a compound of Formula I, an N-oXide 
thereof or a suitable salt thereof and at least one additional 
component selected from the group consisting of surfac 
tants, solid diluents and liquid diluents. This invention also 
pertains to a composition comprising a biologically effective 
amount of a compound of Formula I, an N-oXide thereof or 
a suitable salt thereof and an effective amount of at least one 
additional biologically active compound or agent. The pre 
ferred compositions of the present invention are those Which 
comprise the above preferred compounds. 

[0111] This invention also pertains to a method for con 
trolling an invertebrate pest comprising contacting the inver 
tebrate pest or its environment With a biologically effective 
amount of a compound of Formula I, an N-oXide t hereof or 
a suitable salt thereof (e.g., as a composition described 
herein). This invention also relates to such a method Wherein 
the invertebrate pest or its environment is contacted With a 
biologically effective amount of a compound of Formula I or 
a composition comprising a compound of Formula I, an 
N-oXide thereof or a suitable salt thereof and a biologically 
effective amount of at least one additional compound or 
agent for controlling invertebrate pests. The preferred meth 
ods of use are those involving the above preferred com 
pounds. 
[0112] Of note are compounds of Formula 1 (a subset of 
Formula I) and N-oXides or suitable salts thereof 

[0113] Wherein 

[0114] A and B are independently O or S; 

[0115] each J is independently a phenyl ring, a naph 
thyl ring system, a 5- or 6-membered heteroaromatic 
ring or an aromatic 8-, 9- or 10-membered fused 
heterobicyclic ring system Wherein each ring or ring 
system is optionally substituted With 1 to 4 R5; 

[0116] K is, together With the tWo contiguous linking 
carbon atoms, a 5- or 6-membered heteroaromatic 
ring optionally substituted With 1 to 3 R4; 

[0117] n is 1 to 3; 

[0118] R1 is H; or C1-C6 alkyl, C2-C6 alkenyl, C2-C6 
alkynyl or C3-C6 cycloalkyl each optionally substi 
tuted With one or more substituents selected from the 

group consisting of halogen, CN, N02, hydroXy, 
C1-C4 alkoXy, C1-C4 alkylthio, C1-C4 alkylsul?nyl, 
C1-C4 alkylsulfonyl, C2-C4 alkoXycarbonyl, CJL-C4 
alkylamino, C2-C8 dialkylamino and C3-C6 
cycloalkylamino; or 
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[0160] Selection M. Compounds of Selection K 
Wherein one R5 is a pyraZole, imidaZole, triaZole, 
pyridine or pyrimidine, each ring optionally substi 
tuted With Cl-C4 alkyl, Cl-C4 haloalkyl, halogen or 
CN. 

[0161] Selection N. Compounds of Selection I 
Wherein J is a pyrimidine optionally substituted With 
1 to 2 R5. 

[0162] Selection 0. Compounds of Selection N 
Wherein one R5 is a phenyl optionally substituted 
With Cl-C4 alkyl, Cl-C4 haloalkyl, halogen or CN. 

[0163] Selection P. Compounds of Selection N 
Wherein one R5 is a pyraZole, imidaZole, triaZole, 
pyridine or pyrimidine, each ring optionally substi 
tuted With Cl-C4 alkyl, Cl-C4 haloalkyl, halogen or 
CN. 

[0164] Selection Q. Compounds of Selection I 
Wherein J is a pyraZole optionally substituted With 1 
to 2 R5. 

[0165] Selection R. Compounds of Selection Q 
Wherein one R5 is a phenyl optionally substituted 
With Cl-C4 alkyl, Cl-C4 haloalkyl, halogen or CN. 

[0166] Selection S. Compounds of Selection Q 
Wherein one R5 is a pyraZole, imidaZole, triaZole, 
pyridine or pyrimidine, each ring optionally substi 
tuted With Cl-C4 alkyl, Cl-C4 haloalkyl, halogen or 
CN. 

[0167] Selection T. Compounds of Selection S 
Wherein one R5 is a pyridine optionally substituted 
With Cl-C4 alkyl, Cl-C4 haloalkyl, halogen or CN. 

[0168] Most select is the compound of Formula 1 selected 
from the group consisting of: 

[0169] 4-[[[1 -(2-Chlorophenyl)-3-(tri?uoromethyl) 
1H-pyraZol-S-yl]carbonyl]amino]-5 -methyl-N- 1-me 
thylethyl)-3-pyridincarboxamide, 

- ety- - -metyety - - -mety- - 0170 4MhlN1 hlhl32 hl4 
(tri?uoromethyl)benZoyl]amino]-2-thiophencarboxa 
mide, and 

[0171] l-Methyl-N-(l -methylethyl) -5 -[[4-(tri?uorom 
ethyl)benZoyl]amino]- 1H-pyraZole -4-carboxamide. 

[0172] The compounds of Formula I can be prepared by 
one or more of the folloWing methods and variations as 
described in Schemes 1-19. The de?nitions of A, B, J, K, R1, 
R2, R3, R4, R5 and n in the compounds of Formulae I and 
2-41 beloW are as de?ned above in the Summary of the 
Invention. Compounds of Ia-c, 2a-b and 4a-g are various 
subsets of the compounds of Formula I, 2 and 4, respec 
tively. Of note are compounds of Formulae I, 2, 5, 6, 6a, 13, 
14, 15, 40 and 41 Wherein K is selected from the group 
consisting of optionally substituted thiophene, isoxaZole, 
isothiaZole, pyraZole, pyridine and pyrimidine rings. Also of 
note are compounds of Formulae I, 2, 5, 6, 6a, 13, 14, 15, 40 
and 41 Wherein K is K-1, K-14, K-15, K-18, K-23, K-28, 
K-29, K-30, K-31 and K-33. Of particular note are com 
pounds of Formulae I, 2, 5, 6, 6a, 13, 14, 15, 40 and 41 
Wherein K is K-28, K-31 and K-33. 

[0173] Compounds of Formula I can be prepared by 
procedures outlined in Schemes 1-19. A typical procedure is 
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detailed in Scheme 1 and involves coupling of an ortho 
amino carboxylic acid amide of Formula 2 With an acid 
chloride of Formula 3 in the presence of an acid scavenger 
to provide the compound of Formula Ia. Typical acid scav 
engers include amine bases such as triethylamine, diisopro 
pylethylamine and pyridine; other scavengers include 
hydroxides such as sodium and potassium hydroxide and 
carbonates such as sodium carbonate and potassium carbon 
ate. In certain instances it is useful to use polymer-supported 
acid scavengers such as polymer-bound diisopropylethy 
lamine and polymer-bound dimethylaminopyridine. In a 
subsequent step, amides of Formula Ia can be converted to 
thioamides of Formula Ib using a variety of standard thio 
transfer reagents including phosphorus pentasul?de and 
LaWesson’s reagent. 

Schemel 

H 
(R511 N\ 

R1 
K acid 

B scavenger 
+ O J —> 

N 
RZ/ \R3 c1 

2 3 

A J 

4 

(R). N\R1 
K 

B 

N 
R2/ \R3 

Ia (A is O) 
Ib (A is S) 

[0174] An alternate procedure for the preparation of com 
pounds of Formula Ia involves coupling of an amide of 
Formula 2 With an acid of Formula 4 in the presence of a 
dehydrating agent such as dicyclohexylcarbodiimide 
(DCC). Polymer supported reagents are useful here, such as 
polymer-bound cyclohexylcarbodiimide. Synthetic proce 
dures of Schemes 1 and 2 are only representative examples 
of useful methods for the preparation of Formula I com 
pounds as the synthetic literature is extensive for this type of 
reaction. 

SchemiLZ 

dehydrative 
coupling reagent 

2 + 0Y1 
OH 

4 
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[0175] One skilled in the art Will also realize that acid 
chlorides of Formula 3 may be prepared from acids of 
Formula 4 by numerous Well-knoWn methods. 

[0176] An alternate procedure for the preparation of com 
pounds of Formula Ia involves coupling of an ortho amino 
carboxylic acid ester of Formula 5 With an acid chloride of 
Formula 3 by a method similar to that described in Scheme 
1, folloWed by transformation of the ester group into an 
amide functionality. This transformation can be achieved by 
an amination With an amine of Formula 7. ALeWis acid such 
as trimethylaluminum as shoWn in Scheme 3 may catalyZe 
this reaction. 

2 3 
\ 1 R R NH 
R 7 

K —> Ia 
Lewis acid 

[0177] Alternatively the ester 6 can be transformed to an 
amide (6a) as shoWn in Scheme 4 by saponi?cation With a 
base such as aqueous sodium hydroxide folloWed by dehy 
drative coupling With an amine of Formula 7 by a procedure 
similar to that described in Scheme 2. 

SchemeA 

j\ 
(R4)n N\ 1 J R2R3NH 

base R 7 
6 —> K —_> Ia 

dehydrative 
COZH coupling 

agent 
6a 

[0178] BenZoic acids of Formula 4 (J is optionally sub 
stituted phenyl) are generally Well knoWn in the art as are 
procedures for their preparation. One particularly useful 
subset of benZoic acids of this invention are 2-methyl-4 
per?uoroalkyl benZoic acids of Formula 4a (R5(a) equals 
e.g. CF3, CZFS, C3F7). The synthesis for these compounds is 
outlined in Schemes 5-9. BenZoic acids of Formula 4a may 
be prepared from the benZonitriles of Formula 8 by hydroly 
sis. The conditions used may involve the use of a base such 
as an alkaline metal hydroxide or alkoxide (e.g. potassium or 
sodium hydroxide) in a solvent such as Water, ethanol or 
ethylene glycol (e.g. J. Chem. Soc. 1948, 1025). Alterna 
tively, the hydrolysis may be carried out using an acid such 
as sulfuric acid or phosphoric acid in a suitable solvent such 
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as water (eg Org. Synth. 1955, Coll. vol. 3, 557). The 
choice of the conditions is contingent on the stability of R5 
to the reaction conditions and elevated temperatures are 
usually employed to achieve this transformation. 

R5(a) R5(a) 

H drol sis Y Y 0 

NC 

R5(b) OH Rs(b) 

8 4a 

R5(b) is Me 

[0179] Nitriles of Formula 8 may be prepared from 
anilines of Formula 9 by the classical sequence involving 
diaZotiZation and treatment of the intermediate diaZonium 
salt With a copper cyanide salt (eg J. Amer. Chem. Soc. 

1902, 24, 1035). 
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[0180] Anilines of Formula 9 may be prepared from 
compounds of Formula 10. This transformation may be 
achieved by a Well-knoWn procedure that employs Raney 
Nickel (Org Synth. Coll. Vol. VI, 581). Alternatively, the 
same transformation may be effected by the use of a suitable 
catalyst such as palladium in the presence of hydrogen. The 
reaction is usually conducted at pressures of 104 to 107 kPa 
in a suitable organic solvent such as, but not limited to, 
toluene. Elevated temperatures of 80-110° C. are usually 
required to achieve the transformation. As one skilled in the 
art Will realiZe, numerous chemical modi?cations of the 
thioether moiety are possible, and may be employed When 
necessary to facilitate this transformation. 
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