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TITLE
FUNGICIDAL AMIDES

FIELD OF THE INVENTION

This invention relates to certain carboxamides, their N-oxides, salts and compositions,

and methods of their use as fungicides.

BACKGROUND OF THE INVENTION

The control of plant diseases caused by fungal plant pathogens is extremely important

in achieving high crop efficiency. Plant disease damage to ornamental, vegetable, field,
cereal, and fruit crops can cause significant reduction in productivity and thereby result in
increased costs to the consumer. Many products are commercially available for these
purposes, but the need continues for new compounds which are more effective, less costly,
less toxic, environmentally safer or have different sites of action.

World Patent Publication WO 2005/003128 discloses certain thiazolylpiperidines of

Formula i and their use as microsomal triglyceride transfer protein inhibitors.

R5\ /\I < R4
A

(0]

A

i
World Patent Publication WO 2004/058751 discloses certain piperidinyl-thiazole
carboxamides for altering vascular tone.

PCT Patent Publication WO 2007/014290 discloses certain azocyclic amides of

Formula ii

Q
q /G\(
Rl—A /[ i w2
N \’/\, :
AW ! (R%),

ii
and their use as fungicides.

SUMMARY OF THE INVENTION

This invention relates to compounds of Formula 1 (including all geometric and

stercoisomers), N-oxides, and salts thercof, agricultural compositions containing them and

their use as fungicides:
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wherein

R! is an optionally substituted phenyl or 5- or 6-membered heteroaromatic ring or
optionally substituted naphthalenyl;

A is CHR!5 or NR16;

R15 is H, halogen, cyano, hydroxy, -CHO, C;-C, alkyl, C,—C, alkenyl, C,—Cy4
alkynyl, C;—-C4 haloalkyl, C,—C4 haloalkenyl, C,—C,4 haloalkynyl, C,—C4
alkoxyalkyl, C,—C, alkylthioalkyl, C,—Cy4 alkylsulfinylalkyl, C,—Cy4
alkylsulfonylalkyl, C,—C4 alkylcarbonyl, C,—C4 haloalkylcarbonyl, C,—Cs
alkoxycarbonyl, C3—C5 alkoxycarbonylalkyl, C,—C5 alkylaminocarbonyl, C3—Cs
dialkylaminocarbonyl, C,-C,4 alkoxy, C,—C4 haloalkoxy, C{—C4 alkylthio, C;C4
haloalkylthio, C{-Cy4 alkylsulfinyl, C{-Cy4 haloalkylsulfinyl, C;—-C4
alkylsulfonyl or C;—Cy4 haloalkylsulfonyl;

R16 is H, C;-C, alkyl, C,—Cy4 alkenyl, C,—Cy4 alkynyl, C;—C,4 haloalkyl, C,—Cy4
haloalkenyl, C,—C,4 haloalkynyl, C,—C, alkoxyalkyl, C,—C4 alkylthioalkyl, C,—
C4 alkylsulfinylalkyl, C,—C4 alkylsulfonylalkyl, C,—C4 alkylcarbonyl, C,—Cy4
haloalkylcarbonyl, C,—C5 alkoxycarbonyl, C5—C5 alkoxycarbonylalkyl, C,—Cs
alkylaminocarbonyl, C3—C5 dialkylaminocarbonyl, C,—C, alkylsulfonyl or C;-
C4 haloalkylsulfonyl;

WisOorS;

X is a radical selected from
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wherein the bond of X!, X2, X3, X4, X5, X6, X7, X8 or X9 which is identified with “t”
is connected to the carbon atom identified with “q” of Formula 1, the bond which
is identified with “u” is connected to the carbon atom identified with “r” of
Formula 1, and the bond which is identified with “v”’ is connected to G;

each R2 is independently C—Cy4 alkyl, C;—Cy4 alkenyl, C;—C,4 haloalkyl, C;—Cy4
alkoxy, halogen, cyano or hydroxy; or

two R2 are taken together as C;—Cy alkylene or C,—C, alkenylene to form a bridged
bicyclic or fused bicyclic ring system; or

two R2 attached to adjacent ring carbon atoms joined by a double bond are taken
together as -CH=CH-CH=CH- optionally substituted with 1 to 3 substituents
selected from C|—C4 alkyl, C{—C4 haloalkyl, C;-C4 alkoxy, C|—C4 haloalkoxy,
halogen, hydroxy, amino, cyano and nitro;,

G is an optionally substituted 5-membered heterocyclic ring;

Jisa 5-, 6- or 7-membered ring, a 8- to 11-membered bicyclic ring system or a 7- to

1 I-membered spirocyclic ring system, each ring or ring system containing ring
members selected from carbon, up to 4 heteroatoms selected from up to 2 O, up
to 2 S and up to 4 N, and up to 3 ring members selected from C(=0), C(=S),
S(=0),(=NR23), and SiR17R 8, each ring or ring system substituted with 1 to 2
substituents independently selected from -Z2Q and optionally substituted with 1
to 5 substituents independently selected from R3;

each R? is independently H, halogen, cyano, hydroxy, amino, nitro, -CHO, -C(=0)OH,
-C(=0)NH,, -NR25R26, C|-C¢ alkyl, C,—Cg alkenyl, C,—Cg alkynyl, C;-Cg
haloalkyl, C,—C¢ haloalkenyl, C,—Cg4 haloalkynyl, C3—Cg cycloalkyl, C3—Cg
halocycloalkyl, C4—C alkylcycloalkyl, C4—C cycloalkylalkyl, Cc—C 4
cycloalkylcycloalkyl, C4—C( halocycloalkylalkyl, Cs—C alkylcycloalkylalkyl,
C3—Cg cycloalkenyl, C3—Cg halocycloalkenyl, C,—Cg alkoxyalkyl, C4—C)
cycloalkoxyalkyl, C3—Cg alkoxyalkoxyalkyl, C,—Cg alkylthioalkyl, C,—Cg
alkylsulfinylalkyl, C,—Cg alkylsulfonylalkyl, C,—Cg alkylaminoalkyl, C3—Cg
dialkylaminoalkyl, C,—Cg¢ haloalkylaminoalkyl, C4—C;( cycloalkylaminoalkyl,
C,—Cg alkylcarbonyl, C,—Cg4 haloalkylcarbonyl, C4—~Cg cycloalkylcarbonyl, Co—
Cg alkoxycarbonyl, C4—Cg cycloalkoxycarbonyl, Cs—C
cycloalkylalkoxycarbonyl, C,—Cg alkylaminocarbonyl, C3—Cg
dialkylaminocarbonyl, C4—Cg cycloalkylaminocarbonyl, C,—Cg¢ haloalkoxyalkyl,
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C,—Cg hydroxyalkyl, C|—Cg alkoxy, C;—Cg4 haloalkoxy, C3—Cg cycloalkoxy, C3—
Cg halocycloalkoxy, C4—C)( cycloalkylalkoxy, C,—Cg¢ alkenyloxy, C,—Cg
haloalkenyloxy, C,—Cg alkynyloxy, C,—Cg¢ haloalkynyloxy, C,—Cg
alkoxyalkoxy, C,—Cg alkylcarbonyloxy, C,—Cg haloalkylcarbonyloxy, C4—Cg
cycloalkylcarbonyloxy, C3—Cg alkylcarbonylalkoxy, C—Cg alkylthio, C{—Cg
haloalkylthio, C5—Cg cycloalkylthio, C;—-Cg alkylsulfinyl, C;—Cg
haloalkylsulfinyl, C{-Cg alkylsulfonyl, C;—Cg haloalkylsulfonyl, C3—Cg
cycloalkylsulfonyl, C5—C trialkylsilyl, C|—Cg alkylsulfonylamino or C;—Cg
haloalkylsulfonylamino;

R25 is H, C;-Cg alkyl, C|—-Cg haloalkyl, C3-Cg cycloalkyl, C,—Cg alkylcarbonyl, Co—
Cg haloalkylcarbonyl, C,—Cg¢ alkoxycarbonyl or C,—Cg¢ haloalkoxycarbonyl;

R26 is C|-Cg alkyl, C{—Cg haloalkyl, C3-Cg cycloalkyl, C,—Cg alkylcarbonyl, C,—Cg
haloalkylcarbonyl, C,—Cg alkoxycarbonyl, C,—Cg¢ haloalkoxycarbonyl or -Z4Q;

cach R17 and R18 is independently C;—-Cs alkyl, C,~Cs alkenyl, C,—Cs alkynyl, C3—
Cs cycloalkyl, C3—Cg4 halocycloalkyl, C4—C cycloalkylalkyl, C4—C~
alkylcycloalkyl, Cs—C7 alkylcycloalkylalkyl, C;—C5 haloalkyl, C|—C5 alkoxy or
C,—Cj5 haloalkoxy;

each Q is independently phenyl, benzyl, naphthalenyl, a 5- or 6-membered
heteroaromatic ring or an 8- to 11-membered heteroaromatic bicyclic ring
system, each substituted with 1 to 2 substituents independently selected from R”
on carbon or nitrogen atom ring members, and each optionally substituted with 1
to 5 substituents independently selected from R72 on carbon atom ring members
and R12 on nitrogen atom ring members; or
a 3- to 7-membered nonaromatic carbocyclic ring, a 5-, 6- or 7-membered
nonaromatic heterocyclic ring or an §- to 11-membered nonaromatic bicyclic
ring system, each optionally including ring members selected from C(=0),
C(=S), S(=0),(=NR23), and SiR17R18, and each ring or ring system substituted
with 1 to 2 substituents independently selected from R7 on carbon or nitrogen
atom ring members, and each optionally substituted with 1 to 5 substituents
independently selected from R72 on carbon atom ring members and R12 on
nitrogen atom ring members;

each R7 is independently -Z3GA, -Z3GN or -Z3GP;

each GA is independently a phenyl or 5- or 6-membered heteroaromatic ring, each ring
substituted with up to 5 substituents independently selected from RY on carbon
atom ring members and R22 on nitrogen atom ring members;

each GN is independently a 3- to 7-membered nonaromatic ring including ring
members selected from (CRY),, O, S, NR22, -C(RV)=C(RVY)-, -C(RY)=N-, -N=N-,
C(=0), C(=S), C(=NR23), S(=0),(=NR23),, and SiR17R18,
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cach GP is independently an 8- to 10-membered aromatic or 7- to 11-membered
nonaromatic bicyclic ring system, said ring system including ring members
selected from (CRY),, O, S, NR22, -C(RV)=C(RVY)-, -C(RV)=N-,
-N=N-, C(=0), C(=S), C(=NR?3), S(=0),(=NR?3),, and SiR17R!3;

each RV is independently H, halogen, cyano, hydroxy, amino, nitro, -CHO, -C(=0)OH,
-C(=O)NHj,, -SO,NH,, -C(=S)NH,, -C(=O)NHCN, -C(=O)NHOH, -SH,
-SO,NHCN, -SO,NHOH, -OCN, -SCN, -SFs, -NHCHO, -NHNH,,
-N3, -NHOH, -NHCN, -NHC(=O)NH,, -N=C=0, -N=C=8§, C,-C¢ alkyl, C,—Cg
alkenyl, C,—Cg alkynyl, C;—Cg haloalkyl, C,—Cg alkylcarbonyl, C,—Cg
haloalkylcarbonyl, C,—Cg alkoxycarbonyl, C4—C( cycloalkoxycarbonyl, Cs—
C1, cycloalkylalkoxycarbonyl, C,—Cg alkylaminocarbonyl, C3—C
dialkylaminocarbonyl, C,—Cg4 haloalkenyl, C,—Cg4 haloalkynyl, C3—Cg
cycloalkyl, C3—Cg halocycloalkyl, C4—C alkylcycloalkyl, C4—C;
cycloalkylalkyl, C¢—Ci4 cycloalkylcycloalkyl, C4—C( halocycloalkylalkyl, C5—
C), alkylcycloalkylalkyl, C3—Cg cycloalkenyl, C3—Cg halocycloalkenyl, C,—Cg
alkoxyalkyl, C4—C)( cycloalkoxyalkyl, C3—C alkoxyalkoxyalkyl, C,—Cg
alkylthioalkyl, C,—Cyg alkylsulfinylalkyl, C,—Cg alkylsulfonylalkyl, C,—Cg
alkylaminoalkyl, C3—C) dialkylaminoalkyl, C,—Cg haloalkylaminoalkyl, C4—
C, cycloalkylaminoalkyl, C4—C;( cycloalkylcarbonyl, C4—C
cycloalkylaminocarbonyl, C,—C7 cyanoalkyl, C;-Cg hydroxyalkyl, C4—C
cycloalkenylalkyl, C,—Cg haloalkoxyalkyl, C,—Cg alkoxyhaloalkyl, C,—Cg
haloalkoxyhaloalkyl, C4—C( halocycloalkoxyalkyl, C4—Cj
cycloalkenyloxyalkyl, C4—C;( halocycloalkenyloxyalkyl, C3—C dialkoxyalkyl,
C4—C, trialkoxyalkyl, C3—Cg alkoxyalkenyl, C3—Cg alkoxyalkynyl, C5—C
halodialkylaminoalkyl, Cs—Cy, cycloalkyl(alkyl)aminoalkyl, C,—Cg
alkyl(thiocarbonyl), C3—C| alkoxyalkylcarbonyl, C3—C; alkoxycarbonylalkyl,
C,—Cg haloalkoxycarbonyl, C3-C;( alkoxyalkoxycarbonyl, C,—Cg
(alkylthio)carbonyl, C,—Cg alkoxy(thiocarbonyl), C,—Cg alkylthio(thiocarbonyl),
C,—Cg alkylamino(thiocarbonyl), C3—C dialkylamino(thiocarbonyl), C3-C
alkoxy(alkyl)aminocarbonyl, C,—Cg alkylsulfonylaminocarbonyl, C,—Cg
haloalkylsulfonylaminocarbonyl, C,—Cg alkylamidino, C3—C dialkylamidino,
C,—Cg alkoxy, C|—Cg haloalkoxy, C,—Cg alkylcarbonyloxy, C{—Cgq alkylthio,
C,—Cg haloalkylthio, C;—Cg alkylsulfinyl, C{—Cg haloalkylsulfinyl, C;—-Cg
alkylsulfonyl, C;—Cg haloalkylsulfonyl, C;—Cg alkylaminosulfonyl, C,—Cg
dialkylaminosulfonyl, C3—C; trialkylsilyl, C5—Cg cycloalkoxy, C3—Cg
halocycloalkoxy, C4—C;( cycloalkylalkoxy, C,—Cg¢ alkenyloxy, C,—Cg
haloalkenyloxy, C,—Cg alkynyloxy, C3—Cg haloalkynyloxy, C,—Cg
alkoxyalkoxy, C,—Cg haloalkylcarbonyloxy, C4—C;( cycloalkylcarbonyloxy,
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C5—C) alkylcarbonylalkoxy, C3—Cg cycloalkylthio, C3—Cg cycloalkylsulfonyl,
C3—Cg cycloalkenyloxy, C3—Cg halocycloalkenyloxy, C,—Cg haloalkoxyalkoxy,
C,—Cg alkoxyhaloalkoxy, C,—Cg haloalkoxyhaloalkoxy, C3—C
alkoxycarbonylalkoxy, C,—Cg alkyl(thiocarbonyl)oxy, C,—Cg alkylcarbonylthio,
C,—Cyg alkyl(thiocarbonyl)thio, C3—Cg cycloalkylsulfinyl, C3—C
halotrialkylsilyl, C,—Cg alkylamino, C,—Cg dialkylamino, C,—Cg
alkylcarbonylamino, C;—Cg alkylsulfonylamino, C;—-Cg¢ haloalkylamino, C,—Cg
halodialkylamino, C3—Cg cycloalkylamino, C,—Cyg haloalkylcarbonylamino, C—
Cg haloalkylsulfonylamino, C4—C cycloalkylalkylamino, C4—Cj
cycloalkyl(alkyl)amino, C3—C; alkoxycarbonylalkylamino, C{—Cg
alkoxyamino, C;—Cg4 haloalkoxyamino, C4—C), dialkylimido, C,—Cg
alkoxycarbonylamino, C,—Cg haloalkoxycarbonylamino, C,—Cg
alkylaminocarbonylamino, C3—C dialkylaminocarbonylamino, C3—C
alkylaminocarbonylalkylamino, C4—C), dialkylaminocarbonylalkylamino, C,—
Cg alkylamino(thiocarbonyl)amino, C3—C; dialkylamino(thiocarbonyl)amino,
C3—C; alkylamino(thiocarbonyl)alkylamino or C4—C,
dialkylamino(thiocarbonyl)alkylamino;

each R72 is independently C;-Cg alkyl, C,—Cg¢ alkenyl, C,—Cg alkynyl, C3—Cg
cycloalkyl, C4—C( cycloalkylalkyl, C4—C alkylcycloalkyl, Cs—C
alkylcycloalkylalkyl, C;—Cg¢ haloalkyl, C,—Cg haloalkenyl, C,—Cg haloalkynyl,
C3—Cg halocycloalkyl, halogen, hydroxy, amino, cyano, nitro, C;—C4 alkoxy,
C,—C4 haloalkoxy, C;—-C4 alkylthio, C{—C4 alkylsulfinyl, C|—C4 alkylsulfonyl,
C,—C4 haloalkylthio, C1-Cy4 haloalkylsulfinyl, C;—C4 haloalkylsulfonyl, C;—C4
alkylamino, C,—Cyg dialkylamino, C3—C¢ cycloalkylamino, C,—Cy4 alkoxyalkyl,
C—C4 hydroxyalkyl, C,—C4 alkylcarbonyl, C,—Cg4 alkoxycarbonyl, C,—Cg
alkylcarbonyloxy, C,—Cg alkylcarbonylthio, C,—Cg alkylaminocarbonyl, C3—Cg
dialkylaminocarbonyl or C3—Cg trialkylsilyl; or

RS and R72 are taken together with the atoms linking R and R72 to form an optionally
substituted 5- to 7-membered ring containing ring members selected from
carbon, up to 3 heteroatoms selected fromup to 1 O, upto I S and up to 1 N, and
up to 3 ring members selected from C(=0), C(=S), S(=0),(=NR23), and
SiR17R18;

R12 is H, C;-C; alkyl, C|~C5 alkylcarbonyl, C;-Cj3 alkoxy or C{—C5 alkoxycarbonyl;

cach Z! and Z2 is independently a direct bond, O, C(=0), S(0),,,, CHR20 or NR2!;

each Z3 is independently a direct bond, O, NR22, C(=0), C(=S), S(0),,,, CHR20,
CHRZ20-CHR?20, CR?4=CR?7, C=C, OCHR?2" or CHR200;

each Z4 is independently O, C(=0), S(0),,, or CHR20;

each R20 is independently H, C;—C, alkyl or C;—C haloalkyl,
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each R2! is independently H, C;—Cg alkyl, C{—Cg haloalkyl, C3-Cg cycloalkyl, C,—Cg
alkylcarbonyl, C,—Cg haloalkylcarbonyl, C,—Cg alkoxycarbonyl or C,—Cg
haloalkoxycarbonyl;
each R22 is independently H, C;-C alkyl or C{—C,4 haloalkyl;
each R23 is independently H, cyano, C{—Cg alkyl, C;—Cg¢ haloalkyl, C3~Cg cycloalkyl,
C3—Cg halocycloalkyl, C;{—Cg alkoxy, C;—Cg haloalkoxy, C{-Cg alkylamino,
C,—Cg dialkylamino, C{-Cg¢ haloalkylamino or phenyl;
each R24 and R?7 is independently H, C;-C, alkyl or C;—C,4 haloalkyl;
each m is independently 0, 1 or 2;
nis 0, 1 or 2; and
a and b are independently 0, 1 or 2 in each instance of S(=0),(=NR23),, provided that
(a) thesumofaandbis1 or?2;
(b) Rl is other than thiophene; and
(¢) RT7is other than C3—Cg cycloalkyl or C3—Cg halocycloalkyl.
More particularly, this invention pertains to a compound selected from compounds of
Formula 1 (including all geometric and stereoisomers) and N-oxides and salts thereof. This
invention also relates to a compound selected from compounds of Formula 1A and N-oxides

and salts thereof

1A

wherein
M is C;-Cj alkyl, C;—Cj5 haloalkyl, hydroxy, C{-C4 alkoxy, C;—C, haloalkoxy, C;—Cy4
alkylamino, C,—Cg dialkylamino, 1-piperidinyl, 1-pyrrolidinyl or 4-morpholinyl;
and
J1 is any one of J-29-1 through J-29-60 depicted in Exhibit A as described below
wherein the bond shown projecting to the left is bonded to —-C(=O)M of
Formula 1A.

More particularly, this invention pertains to a compound of Formula 1A (including all
geometric and stereoisomers), an N-oxide or salt thereof (except that the compounds of
Formula 1A of this invention are limited to those stereoisomer embodiments defined for J!
in the Summary of Invention as depicted in Exhibit A below).

This invention also relates to a fungicidal composition comprising a compound of
Formula 1 (including all geometric and stereoisomers, N-oxides, and salts thereof) (i.e. in a
fungicidally effective amount) and at least one additional component selected from the group

consisting of surfactants, solid diluents and liquid diluents.
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This invention also relates to a fungicidal composition comprising a mixture of a
compound of Formula 1 (including all geometric and stereoisomers, N-oxides, and salts
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thereof) and at least one other fungicide (e.g., at least one other fungicide having a different
site of action).

This invention further relates to a method for controlling plant diseases caused by
fungal plant pathogens comprising applying to the plant or portion thereof, or to the plant
seed, a fungicidally effective amount of a compound of Formula 1 (including all geometric
and stercoisomers, N-oxides, and salts thereof) (e.g., as a composition described herein).

This invention additionally relates to fungicidal compositions and methods of
controlling plant diseases as described above.

DETAILS OF THE INVENTION

9 ¢

9 s 9y e

As used herein, the terms “comprises,” “comprising,” “includes,” “including,” “has,”
“having” or any other variation thereof, are intended to cover a non-exclusive inclusion. For
example, a composition, process, method, article, or apparatus that comprises a list of
elements is not necessarily limited to only those elements but may include other elements
not expressly listed or inherent to such composition, process, method, article, or apparatus.
Further, unless expressly stated to the contrary, “or” refers to an inclusive or and not to an
exclusive or. For example, a condition A or B is satisfied by any one of the following: A is
true (or present) and B is false (or not present), A is false (or not present) and B is true (or
present), and Both A and B are true (or present).

Also, use of “a” or “an” are employed to describe elements and components of the
invention. This is done merely for convenience and to give a general sense of the invention.
This description should be read to include one or at least one and the singular also includes
the plural unless it is obvious that it is meant otherwise.

As referred to in the present disclosure and claims, “plant” includes members of
Kingdom Plantae, particularly seed plants (Spermatopsida), at all life stages, including
young plants (e.g., germinating seeds developing into seedlings) and mature, reproductive
stages (e.g., plants producing flowers and seeds). Portions of plants include geotropic
members typically growing beneath of the surface of the growing medium (e.g., soil), such
as roots, tubers, bulbs and corms, and also members growing above the growing medium,
such as foliage (including stems and leaves), flowers, fruits and seeds. The term “seedling”,
used either alone or in a combination of words means a young plant developing from the
embryo of a seed.

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-propenyl, and the different
butenyl, pentenyl and hexenyl isomers. “Alkenyl” also includes polyenes such as
1,2-propadienyl and 2,4-hexadienyl. “Alkynyl” includes straight-chain or branched alkynes
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such as ethynyl, 1-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. “Alkylene” denotes a straight-chain or branched alkanediyl. Examples of
“alkylene” include CH,, CH,CH,, CH(CH3), CH,CH,CH,, CH,CH(CHj3) and the different
butylene isomers. “Alkenylene” denotes a straight-chain or branched alkenediyl containing
one olefinic bond. Examples of “alkenylene” include CH=CH, CH,CH=CH, CH=C(CHj3),
CH,CH=CH and CH,CH=CHCH,.

“Cycloalkyl” includes, for example, cyclopropyl, cyclobutyl, cyclopentyl, and
cyclohexyl. “Cycloalkenyl” includes groups such as cyclopentenyl and cyclohexenyl as well
as groups with more than one double bond such as 1,3- and 1,4-cyclohexadienyl. The term
“alkylcycloalkyl” denotes alkyl substitution on a cycloalkyl moiety and includes, for
example, ethylcyclopropyl, i-propylcyclobutyl, 3-methylcyclopentyl and
4-methylcyclohexyl. The term “cycloalkylalkyl” denotes cycloalkyl substitution on an alkyl
moiety. Examples of “cycloalkylalkyl” include cyclopropylmethyl, cyclopentylethyl, and
other cycloalkyl moicties bonded to straight-chain or branched alkyl groups.
“cycloalkylcycloalkyl” denotes an cycloalkyl group substituted with other cycloalkyl group.
Examples of “cycloalkylcycloalkyl” include 2-cyclopropylcyclopropyl and  3-
cyclopropylcyclopentyl.  “Halocycloalkylalkyl” denotes halogen substitution on the
cycloalkyl moiety, the alkyl moiety or both of the cycloalkyl and alkyl moieties. Examples
of “halocycloalkylalkyl” include (2-chlorocyclopropyl)methyl, 2-cyclopentyl-1-chloroethyl,
and 2-(3-chlorocyclopentyl)-1-chloroethyl.

“Alkoxy” includes, for example, methoxy, ethoxy, n-propyloxy, isopropyloxy and the
different butoxy, pentoxy and hexyloxy isomers. “Alkoxyalkoxy” denotes at least one
straight-chain or branched alkoxy substitution on a straight-chain or branched alkoxy.
Examples of “alkoxyalkoxy” include CH30CH,0O-, CH3;0CH,(CH3;0)CHCH,O- and
(CH3),CHOCH,CH,0-. The term ‘“haloalkoxyalkoxy” denotes an alkoxyalkoxy group
substituted with a haloalkoxy moiety.  Examples of “haloalkoxyalkoxy” include
CF3;0CH,0-, CICH,CH,0OCH,CH,0- and CI3CCH,OCH,0- as well as branched alkyl
derivatives. The term “alkoxyhaloalkoxy” denotes a haloalkoxy group further substituted
with an alkoxy moiety. Examples of “alkoxyhaloalkoxy” include CH3;OCHCIO-,
CH3;CH,OCH,CHCIO- and CH3CH,OCCI,0O- as well as branched alkyl derivatives. The
term “haloalkoxyhaloalkoxy” denotes a haloalkoxy group further substituted with a
haloalkoxy moiety. Examples of “haloalkoxyhaloalkoxy” include CF;O0CHCIO-,
CICH,CH,OCHCICH,0O- and Cl3CCH,OCHCIO- as well as branched alkyl derivatives.
“Alkoxyalkyl” denotes alkoxy substitution on alkyl. Examples of “alkoxyalkyl” include
CH3;0CH,, CH3;0CH,CH,, CH3;CH,OCH,, CH;CH,CH,CH,0OCH, and
CH3;CH,OCH,CH,. The term “cycloalkoxyalkyl” denotes cycloalkoxy substitution on an
alkyl moiety. Examples of “cycloalkoxyalkyl” include cyclopropoxymethyl,
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cyclopentoxyethyl, and other cycloalkoxy moieties bonded to straight-chain or branched
alkyl groups. “Alkoxyalkoxyalkyl” denotes at least one straight-chain or branched alkoxy
moiety bonded to a straight-chain or branched alkoxy moiety bonded to an alkyl moiety.
Examples of “alkoxyalkoxyalkyl” include CH30CH,0CH,-, CH3CH,0O(CH3;)CHOCH,-
and (CH30),CHOCH,-. “Alkenyloxy” includes straight-chain or branched alkenyloxy
moicties.  Examples of “alkenyloxy” include H,C=CHCH,O, (CHj3),C=CHCH,O,
(CH3)CH=CHCH,0, (CH3)CH=C(CH3)CH,O and CH,=CHCH,CH,0O. “Alkynyloxy”
includes straight-chain or branched alkynyloxy moieties. Examples of “alkynyloxy” include
HC=CCH,0, CH3C=CCH,0 and CH;C=CCH,CH,O0.

“Alkylthio” includes branched or straight-chain alkylthio moieties such as methylthio,
ethylthio, and the different propylthio, butylthio, pentylthio and hexylthio isomers.
“Alkylthioalkyl” denotes alkylthio substitution on alkyl. Examples of “alkylthioalkyl”
include CH3SCH,, CH3SCH,CH,, CH3CH,SCH,, CH3CH,CH,CH,SCH, and
CH3CH,SCH,CH,. “Alkylsulfinyl” includes both enantiomers of an alkylsulfinyl group.
Examples of “alkylsulfinyl” include CH3S(O), CH3CH,S(O), CH3;CH,CH,S(O),
(CH3),CHS(O) and the different butylsulfinyl, pentylsulfinyl and hexylsulfinyl isomers.
“Alkylsulfinylalkyl” denotes alkylsulfinyl substitution on alkyl. Examples of
“alkylsulfinylalkyl” include CH3S(=O)CH,, CH3S(=O)CH,CH,, CH3CH,S(=0)CH, and
CH3CH,S(=0O)CH,CH,. Examples of “alkylsulfonyl” include CH3S(0O),, CH3CH,S(0O)5,,
CH;CH,CH,S(0),, (CH3),CHS(O), and the different butylsulfonyl, pentylsulfonyl and
hexylsulfonyl isomers. “Alkylsulfonylalkyl” denotes alkylsulfinyl substitution on alkyl.
Examples of “alkylsulfonylalkyl” include CH3S(=0),CH,, CH3S(=0),CH,CH,,
CH3CH2$(:O)2CH2 and CH3CHQS(:O)2CH2CH2.

Examples of “alkylcarbonyl” include CH3C(O), CH3;CH,CH,C(O) and
(CH3),CHC(O). Examples of “alkoxycarbonyl” include CH30C(=0), CH3CH,0C(=0),
CH3CH,CH,0C(=0), (CH3),CHOC(=0) and the different butoxy- or pentoxycarbonyl
isomers. Examples of “alkylaminocarbonyl” include CH;NHC(=0)-, CH3CH,NHC(=0)-,
CH;3;CH,CH,NHC(=0)-, (CH3),CHNHC(=0)- and the different butylamino- or

pentylaminocarbonyl  isomers. Examples of “dialkylaminocarbonyl” include
(CH3),NC(=0)-, (CH3CH;),NC(=0)-, CH3CH,(CH3)NC(=0)-, (CH3),CHN(CH3)C(=0)-
and CH3;CH,CH,(CH3)NC(=0)-. “Cycloalkylalkoxycarbonyl” denotes cycloalkyl

substituted on the alkoxy moiety of an alkoxycarbonyl group. Examples of
“cycloalkylalkoxycarbonyl” include cyclopropyl-CH,OC(=0)-, cyclopropyl-
CH(CH3)OC(=0)- and cyclopentyl-CH,OC(=0)-. “Alkoxy(alkyl)aminocarbonyl” denotes
straight-chain or branched alkyl and alkoxy moieties bonded to the nitrogen atom of an
aminocarbonyl  group. Examples of “Alkoxy(alkyl)aminocarbonyl” include
CH3;0(CH3)NC(=0)-, CH3CH,O(CH3)NC(=0)- and (CHj3),CHO(CH3)NC(=0O)-. The
terms ‘‘haloalkylsulfonylaminocarbonyl” denotes halogen substitution on either the alkyl



WO 2009/094407 PCT/US2009/031618

11

moiety or the nitrogen atom of an aminocarbonyl group or both the alkyl moiety and the
nitrogen atom. Examples of “haloalkylsulfonylaminocarbonyl” include CF3SO,NH(C=0)-
and CF3SO,NCI(C=0)-. The term “alkylcarbonyloxy” denotes straight-chain or branched
alkyl bonded to a C(=0)O moiety. Examples of “alkylcarbonyloxy” include
CH3CH,C(=0)0O and (CH3),CHC(=0)O. *“Alkoxycarbonylalkyl” denotes alkoxycarbonyl
substitution on straight-chain or branched alkyl. Examples of “alkoxycarbonylalkyl” include
CH30C(=0)CH,CH(CH3), CH3CH,0C(=0)CH,CH,, (CH3),CHOC(=0O)CH,. The term
“alkylcarbonylalkoxy” denotes alkylcarbonyl bonded to an alkoxy moiety. Examples of
“alkylcarbonylalkoxy” include CH3C(=0)CH,CH,0 and CH3CH,C(=0)CH,0. Examples
of “alkoxycarbonyloxy” include CH3;CH,CH,OC(=0)O and (CH3),CHOC(=0)O0.

“Alkyl(thiocarbonyl)” denotes straight-chain or branched alkyl moieties bonded to a
C(=S) moiety. Examples of “alkyl(thiocarbonyl)” include CH3C(=S)-, CH3;CH,CH,C(=S)-
and (CH3),CHC(=S)-. “Alkoxy(thiocarbonyl)” denotes straight-chain or branched alkoxy
moicties bonded to a C(=S) moiety. Examples of “alkoxy(thiocarbonyl)” include
CH30C(=S)-, CH3CH,CH,0C(=S)- and (CHj3);CHOC(=S)-. “Alkylthio(thiocarbonyl)”
denotes a straight-chain or branched alkylthio moiety bonded to a C(=S) moiety. Examples
of  “alkylthio(thiocarbonyl)”  include = CH3SC(=S)-, CH3CH,CH,SC(=S)- and
(CH3),CHSC(=S)-. ““Alkylamino(thiocarbonyl)” denotes a straight-chain or branched
alkylamino moiety bonded to a C(=S) moiety. Examples of “alkylamino(thiocarbonyl)”
include CH3NHC(=S)-, CH;CH,CH,NHC(=S)- and (CH3),CHNHC(=S)-.
“Dialkylamino(thiocarbonyl)” denotes a straight-chain or branched dialkylamino moiety
bonded to a C(=S) moiety. Examples of “dialkylamino(thiocarbonyl)” include
(CH3),NC(=S)-, CH3CH,CH,(CH3)NC(=S)- and (CH3),C(CH3)NC(=S)-.

“Alkylamidino” denotes a straight-chain or branched alkylamino moiety bonded to a
carbon atom of a C(=N) moiety, or an unsubstituted amino moiety bonded to the carbon
atom of a C(=N) moiety and a straight-chain or branched alkyl moiety bonded to the
nitrogen atom of the C(=N) moiety. Examples of “alkylamidino” include CH;NHC(=NH)-,
CH3;CH,NHC(=NH)- and H,NC(=NCH3)-. “Dialkylamidino” denotes a straight-chain or
branched dialkylamino moiety bonded to the carbon atom of a C(=N) moiecty, or a
straight-chain or branched alkylamino moiety bonded to the carbon atom of a C(=N) moiety
and a straight-chain or branched alkyl moiety bonded to the nitrogen atom of the C(=N)
moiety. Examples of “dialkylamidino” include (CH3),NC(=NH)-,
CH;3CH,(CH3)NC(=NH)- and CH3NHC(=NCH3)-.

“Alkylamino”, “dialkylamino” and the like, are defined analogously to the above
examples. The term “halodialkylamino” denotes a dialkylamino group substituted on at least
one alkyl moiety with one or more halogenatoms which may be the same or different.
Examples of “halodialkylamino” include CF3(CH3)N-, (CF3),N- and CH,CI(CH3)N-.

“Cycloalkylamino™ means the amino nitrogen atom is attached to a cycloalkyl radical and a
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hydrogen atom and includes groups such as cyclopropylamino, cyclobutylamino,
cyclopentylamino and  cyclohexylamino. “Cycloalkyl(alkyl)amino” means a
cycloalkylamino group wherein the amino hydrogen atom is replaced by an alkyl radical.
Examples of “cycloalkyl(alkyl)amino™ include groups such as cyclopropyl(methyl)amino,
cyclobutyl(butyl)amino, cyclopentyl(propyl)amino, cyclohexyl(methyl)amino and the like.
“Haloalkylaminoalkyl” denotes an alkylaminoalkyl group substituted on the amino nitrogen
or either alkyl moiety or a combination thereof with one or more halogen atoms which may
be the same or different. “Haloalkylaminoalkyl” includes a halogen group attached to any
alkyl groups as well as nitrogen. Examples of “haloalkylaminoalkyl” include CH;NHCHCI-
, (CH3),CCINHCH,- and CH3NCICH(CHj3)-.

The term “dialkylimido” denotes two independent straight-chain or branched
alkylcarbonyl moieties bonded to the nitrogen atom of an amino group. Examples of
“dialkylimido” include (CH3C(=0));N- and CH3;CH,C(=O)(CH3C(=0O))N-. The term
“alkoxycarbonylamino” denotes a straight-chain or branched alkoxy moiety bonded to the
C(=0) moiety of a carbonylamino group. Examples of “alkoxycarbonylamino” include
CH3;0C(=0)NH- and CH3CH,OC(=O)NH-. The term “alkylaminocarbonylamino” denotes
a straight-chain or branched alkylamino moiety bonded to the C(=0) moicty of a
carbonylamino group. Examples of “alkylaminocarbonylamino” include CH;NHC(=O)NH-
and CH3;CH,NHC(=O)NH-. The term “dialkylaminocarbonylamino” denotes a
straight-chain or branched dialkylamino moiety bonded to the C(=0) moiety of a
carbonylamino  group. Examples of  “dialkylaminocarbonylamino”  include
(CH3),NC(=O)NH- and CH3;CH,(CH3)NC(=O)NH-. The term
“alkylaminocarbonylalkylamino” denotes a straight-chain or branched alkylamino moiety
bonded to the C(=0) moiety of a carbonylamino group and a straight-chain or branched
alkyl moiety bonded to the amino nitrogen of a carbonylamino group. Examples of
“alkylaminocarbonylalkylamino” include CH3;NHC(=O)N(CH3)- and
CH3;CH,NHC(=O)N(CH3)-.  The term “dialkylaminocarbonylalkylamino” denotes a
straight-chain or branched dialkylamino moiety bonded to the C(=0) moiety of a
carbonylamino group and a straight-chain or branched alkyl moiety bonded to the amino
nitrogen of a carbonylamino group. Examples of “dialkylaminocarbonylalkylamino” include
(CH3),NC(=O)N(CH3)- and  CH3CH,(CH3)NC(=O)N(CHj3)-. The  terms
“alkylamino(thiocarbonyl)amino” denotes straight-chain or branched alkylamino moieties
bonded to a C(=S) moiety of carbonylamino group. Examples of
“alkylamino(thiocarbonyl)amino” include CH;NHC(=S)NH- and CH3CH,NHC(=S)NH-.

“Trialkylsilyl” includes 3 branched and/or straight-chain alkyl radicals attached to and
linked through a silicon atom, such as trimethylsilyl, triethylsilyl and ferz-butyldimethylsilyl.
The terms “‘halotrialkylsilyl” denotes one or more halogen atoms substituted on at least one
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alkyl moiety of the trialkylsilyl group.  Examples of ‘“halotrialkylsilyl” include
CF3(CH3),Si-, (CF3)38Si-, and CH,CI(CH3),Si-.

“Hydroxyalkyl” denotes an alkyl group substituted with one hydroxy group. Examples
of “hydroxyalkyl” include HOCH,CH,, CH3CH,(OH)CH and HOCH,CH,CH,CH,.

The term “halogen”, either alone or in compound words such as “haloalkyl”, includes
fluorine, chlorine, bromine or iodine. Furthermore, when used in compound words such as
“haloalkyl”, said alkyl may be partially or fully substituted with halogen atoms which may
be the same or different. Examples of “haloalkyl” include F5C, CICH,, CF;CH, and
CF3CCl,.  The terms “haloalkenyl”, “haloalkynyl”, ‘“halocycloalkyl”, ‘haloalkoxy”,
“haloalkylthio”, and the like, are defined analogously to the term “haloalkyl”. Examples of
“haloalkenyl” include (Cl),C=CHCH, and CF3;CH,CH=CHCH,. Examples of
“haloalkynyl” include HC=CCHCI, CF;C=C, CCI3C=C and FCH,C=CCH,. Examples of
“haloalkoxy” include CF;0, CCl5CH,0, HCF,CH,CH,0 and CF;CH,0O. Examples of
“haloalkylthio” include CCl3S, CF3S, CCI3CH,S and CICH,CH,CH,S. Examples of
“haloalkylsulfinyl” include CF5S(0O), CCl5S(0), CF5;CH,S(0) and CF3CF,S(0). Examples
of “haloalkylsulfonyl” include CF3S(0),, CCI3S(0),, CF5CH,S(0), and CF3CF,S(0),.

Unless otherwise indicated, a “ring” or “ring system” as a component of Formula 1
(e.g., substituent J and Q) is carbocyclic or heterocyclic. The term “ring system” denotes
two or more connected rings. The term “spirocyclic ring system” denotes a ring system
consisting of two rings connected at a single atom (so the rings have a single atom in
commonality). The term “bicyclic ring system” denotes a ring system consisting of two
rings sharing two or more common atoms. In a “fused bicyclic ring system” the common
atoms are adjacent, and therefore the rings share two adjacent atoms and bond connecting
them. In a “bridged bicyclic ring system” the common atoms are not adjacent (i.e. there is
no bond between the bridgehead atoms). A “bridged bicyclic ring system” is conceptually
formed by bonding a segment of one or more atoms to nonadjacent ring members of a ring.

A ring, a bicyclic ring system or spirocyclic ring system can be part of an extended
ring system containing more than two rings wherein substituents on the ring, bicyclic ring
system or spirocyclic ring system are taken together to form the additional rings, which may
be in bicyclic and/or spirocyclic relationships with other rings in the extended ring system.
For example, the particular J or J! moiety J-29-59 depicted in Exhibit A consists of a
dihydro isoxazoline ring having one RS substituent as Z2Q, which is a phenyl ring
substituted with a phenyl group (as Z3GA) and also one R72 group taken together with
another R substituent on the dihydro isoxazoline ring as -CH,CH,CH,- to form the
additional six-membered ring component in the ring system.

The term “ring member” refers to an atom (e.g., C, O, N or S) or other moiety (e.g.,
C(=0), C(=S) or S(=0),(=NR23),) forming the backbone of a ring or ring system. The term

“carbocyclic ring” denotes a ring wherein the atoms forming the ring backbone are selected
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only from carbon. The term “carbocyclic ring system” denotes two or more fused rings
wherein the atoms forming the backbone of the rings are selected only from carbon. The
term ‘“‘heterocyclic ring” denotes a ring wherein at least one of the atoms forming the ring
backbone is other than carbon. The term “heterocyclic ring system” denotes two or more
fused rings wherein at least one of the atoms forming the backbone of the rings is other than
carbon. “Aromatic” indicates that each of the ring atoms is essentially in the same plane and
has a p-orbital perpendicular to the ring plane, and in which (4n + 2) & electrons, where n is
a positive integer, are associated with the ring to comply with Hiickel’s rule. The term
“heteroaromatic ring” refers to a heterocyclic ring that is aromatic. The term “saturated
heterocyclic ring” denotes a heterocyclic ring containing only single bonds between ring
members. The term “partially saturated heterocyclic ring” denotes a heterocyclic ring
containing at least one double bond but which is not aromatic.

The dotted line in Formula 1 and in other rings depicted in the present description
(e.g., J-44, J-45, J-48 and J-49 in Exhibit 3) represents that the bond indicated can be a single
bond or double bond. Unless otherwise indicated, heterocyclic rings and ring systems are
attached to the remainder of Formula 1 through any available carbon or nitrogen by
replacement of a hydrogen on said carbon or nitrogen, and all substituents on the
heterocyclic rings and ring systems are attached through any available carbon or nitrogen by
replacement of a hydrogen on said carbon or nitrogen.

As already described, J is a 5-, 6- or 7-membered ring, a 8- to 11-membered bicyclic
ring system or a 7- to 11-membered spirocyclic ring system, each ring or ring system
containing ring members selected from carbon, up to 4 heteroatoms selected from up to 2 O,
up to 2 S and up to 4 N, and up to 3 ring members selected from C(=0), C(=S),
S(=0),(=NR23), and SiR!7R!8, each ring or ring system substituted with 1 to2 substituents
independently selected from —-Z2Q and optionally substituted with 1 to 5 substituents
independently selected from RS. As the heteroatoms are optional, 0 to 4 heteroatoms may be
present. In this description the heteroatoms selected from up to 2 S are atoms and not the
moicties S(=0),(=NR23),. The heteroatoms selected from up to 4 N may be oxidized as N-
oxides, because the present invention also relates to N-oxide derivatives of the compounds of
Formula 1. Therefore the optional 1 to 3 ring members selected from C(=0), C(=S),
S(=0),(=NR23), and SiR!7R!8 are in addition to the optional 1 to 4 heteroatoms selected
fromup to 2 O, up to 2 S and up to 4 N. Of note is when the total number of unoxidized
sulfur atoms (i.e. S) and oxidized sulfur moieties (i.c. S(=0),(=NR23),) does not exceed 2,
so that at most two ring members selected from S and S(=0),(=NR?23), are present in the
ring or ring system. When none of the optional heteroatoms and none of the optional ring
members selected from S(=0),(=NR23), and SiR17R!8 are present, the ring or ring system is
carbocyclic. The RS substituents may be attached to carbon atom ring members and to

nitrogen atom ring members having an available point of attachment. The carbon-based ring
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members C(=0) and C(=S) do not have available points of attachment. Furthermore in
SiR17R!8 ring members, the substituents R17 and R!8 are otherwise separately defined, and
these ring members cannot be further substituted with R5. As the RS substituents are
optional, 0 to 5 substituents may be present, limited by the number of available points of
attachment.

Similarly, R> and R72 may be taken together with the atoms linking R> and R72 to
form an optionally substituted 5- to 7-membered ring containing ring members selected from
carbon, up to 3 heteroatoms selected from up to 1 O, upto 1 S and up to 1 N, and up to 3
ring members selected from C(=0), C(=S), S(=0),(=NR23), and SiRI7RI8  As the
heteroatoms are optional, 0 to 3 heteroatoms may be present. In this description the
heteroatom selected from up to 1 S is an atom and not the moicty S(=0),(=NR23),. The
heteroatom selected from up to 1 N may be oxidized as an N-oxide, because the present
invention also relates to N-oxide derivatives of the compounds of Formula 1. Therefore the
optional 1 to 3 ring members selected from C(=0), C(=S), S(=0),(=NR23), and SiR17R18
are in addition to the optional 1 to 3 heteroatoms selected from up to 1 O, up to 1 S and up to
1 N. Of note is when the total number of unoxidized sulfur atoms (i.e. S) and oxidized sulfur
moieties (i.c. S(=0),(=NR23)) does not exceed 1, so that at most one ring member selected
from S and S(=0),(=NR23),, is present in the ring. When none of the optional heteroatoms
and none of the optional ring members selected from S(=0),(=NR23), and SiR17RI® are
present, the ring is carbocyclic. The 5- to 7-membered ring is optionally substituted. The
substituents on the atoms linking R3 and R72 are described in the definition of the
components linking R5 and R72. For example, when linking component Z2 is CHR29, the
substituent R20 is defined to be H, C;—Cy4 alkyl or C|-Cy4 haloalkyl. Regarding optional
substituents attached to the portion of the ring consisting of RS and R72 taken together, an
optional substituent is a non-hydrogen substituent that does not extinguish fungicidal
activity. Optional substituents may be attached to carbon atom ring members and to nitrogen
atom ring members having an available point of attachment. The carbon-based ring
members C(=0) and C(=S) do not have available points of attachment. Furthermore in
SiR17R!8 ring members, the substituents R17 and R!8 are otherwise separately defined, and
these ring members cannot be further substituted. Likewise in S(=0),(=NR23), ring
members, the substituent R23 is otherwise separately defined, and these ring members cannot
be further substituted.

The total number of carbon atoms in a substituent group is indicated by the “C;-C;”
prefix where i and j are numbers from 1 to 10. For example, C{—C4 alkylsulfonyl designates
methylsulfonyl through butylsulfonyl; C, alkoxyalkyl designates CH;0CH,; C3 alkoxyalkyl
designates, for example, CH3CH(OCHj3;), CH3;0CH,CH, or CH3CH,OCH,; and C4
alkoxyalkyl designates the various isomers of an alkyl group substituted with an alkoxy
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group containing a total of four carbon atoms, examples including CH3CH,CH,OCH, and
CH3;CH,0CH,CH,.

When a compound is substituted with a substituent bearing a subscript that indicates
the number of said substituents can vary, then when the number of said substituents is
greater than 1, said substituents are independently selected from the group of defined
substituents. Furthermore when a range is indicated (e.g., i—j substituents), then the number
of substituents may be selected from the integers between i and j inclusive. When a group
(e.g., J) contains a substituent (e.g., R3) which can be hydrogen, then when this substituent is
taken as hydrogen, it is recognized that this is equivalent to said group being unsubstituted.
When a variable group is shown to be optionally attached to a position, for example, (R2),
wherein n may be 0, or as a further example (R4), wherein k may be 0 in U-17 of Exhibit 1,
then hydrogen may be at the position even if not recited in the definition of the variable
group (e.g., R2 and R4). When a position on a group is said to be “not substituted” or
“unsubstituted”, then hydrogen atoms are attached to take up any free valency. The term
“optionally substituted” in connection with groups listed for R!, R2, RS, R72, G, J and Q
refers to groups that are unsubstituted or have at least 1 non-hydrogen substituent. Unless
otherwise indicated, these groups may be substituted with as many optional substituents as
can be accommodated by replacing a hydrogen atom with a non-hydrogen substituent on any
available carbon or nitrogen atom. Commonly, the number of optional substituents (when
present) ranges from 1 to 3. When a range specified for the number of substituents (e.g., x
being an integer from 0 to 5 in Exhibit 3) exceeds the number of positions available for
substituents on a ring (e.g., there is only 1 position available if s is 1 (s cannot equal 0) or no
positions available if s is 2 for (R3), on J-1 in Exhibit 3), the actual higher end of the range is
recognized to be the number of available positions. The term “optionally substituted” means
that the number of substituents can be zero. For example, the phrase “optionally substituted
with up to 2 substituents selected from R3 on carbon ring members and selected from R!! on
nitrogen ring members” means that 0, 1 or 2 substituents can be present (if the number of
potential connection points allows), and thus the number of R3 and R!! substituents can be
zero. Similarly, the phrase “optionally substituted with 1 to 5 substituents” means that 0, 1,
2, 3, 4 or 5 substituents can be present if the number of available connection points allows.
The term “unsubstituted” in connection with a group such as a ring or ring system means the
group does not have any substituents other than its one or more attachments to the remainder
of Formula 1. The term “meta-substituted phenyl” means a phenyl ring substituted with a
non-hydrogen substituent at a meta position relative to attachment of the phenyl ring to the
remainder of Formula 1.

As noted above, R! is an optionally substituted phenyl, or 5- or 6-membered
heteroaromatic ring or optionally substituted naphthalenyl; G is an optionally substituted 5-
membered heterocyclic ring; RS and R72 may be taken together with the atoms linking R
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and R72 to form an optionally substituted 5- to 7-membered ring containing ring members
selected from carbon, up to 3 heteroatoms selected fromup to 1 O, up to 1 Sand up to 1 N,
and up to 1 to 3 ring members selected from C(=0), C(=S), S(=0),(=NR23), and SiR17R!8,
The term “substituted” in connection with the definitions of RI, G, RS and R72 refers to
groups that have at least one non-hydrogen substituent that does not extinguish fungicidal
activity. Since these groups are optionally substituted, they need not have any non-hydrogen
substituents. As these groups are “optionally substituted” without the number of substituents
indicated, these groups may be substituted with as many optional substituents as can be
accommodated by replacing a hydrogen atom with a non-hydrogen substituent on any
available carbon or nitrogen atom.

When Z3 is CR24=CR27, OCHR20 or CHR200, the left end of the radicals are
connected to Q and the right end of the radicals are connected to GA, GN or GP.

Naming of substituents in the present disclosure uses recognized terminology
providing conciseness in precisely conveying to those skilled in the art the chemical
structure. For sake of conciseness, locant descriptors may be omitted; “pyrazol-1-yl” means
“1H-pyrazol-1-yl” according to the Chemical Abstracts system of nomenclature. The term
“pyridyl” is synonymous with “pyridinyl”. The order of listing substituents may be different
from the Chemical Abstracts system if the difference does not affect the meaning.

Compounds of this invention can exist as one or more stereoisomers. The various
stereoisomers include enantiomers, diasterecomers, atropisomers and geometric isomers. One
skilled in the art will appreciate that one stereoisomer may be more active and/or may
exhibit beneficial effects when enriched relative to the other stercoisomer(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. The compounds of the
invention may be present as a mixture of stereoisomers, individual stereoisomers, or as an
optically active form. For example, when J is J-29 (see Exhibit 3) bonded at the 3-position
to the remainder of Formula 1 and J-29 has one Q substituent other than H at the 5-position
(Z2 being a direct bond, s being 1, and x being 0), then Formula 1 possesses a chiral center at
the carbon atom to which Q is bonded. The two enantiomers are depicted as Formula 1' and
Formula 1" with the chiral center identified with an asterisk (*).

H H
G X G (]
/ \ [ Q / w
X
TN, TN,
W (R%), W (R

1' 1"
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This invention comprises racemic mixtures, for example, equal amounts of the enantiomers
of Formulae 1' and 1". In addition, this invention includes compounds that are enriched
compared to the racemic mixture in an enantiomer of Formula 1. Also included are the
essentially pure enantiomers of compounds of Formula 1, for example, Formula 1' and
Formula 1".

When enantiomerically enriched, one enantiomer is present in greater amounts than the
other, and the extent of enrichment can be defined by an expression of enantiomeric excess
(“e¢”), which is defined as (2x—1)-100 %, where x is the mole fraction of the dominant
enantiomer in the mixture (e.g., an ee of 20 % corresponds to a 60:40 ratio of enantiomers).

Preferably the compositions of this invention have at least a 50 % enantiomeric excess;
more preferably at least a 75 % enantiomeric excess; still more preferably at least a 90 %
enantiomeric excess; and the most preferably at least a 94 % enantiomeric excess of the
more active isomer. Of particular note are enantiomerically pure embodiments of the more
active isomer.

Compounds of Formula 1 can comprise additional chiral centers. For example,
substituents and other molecular constituents such as R4, R, R72, G, J, Q and X! through X°
may themselves contain chiral centers. This invention comprises racemic mixtures as well
as enriched and essentially pure stereoconfigurations at these additional chiral centers.

Compounds of this invention can exist as one or more conformational isomers due to
restricted rotation about the amide bond (e.g., C(W)-N) in Formula 1. This invention
comprises mixtures of conformational isomers. In addition, this invention includes
compounds that are enriched in one conformer relative to others.

Some of the unsaturated rings and ring systems depicted in Exhibits 1, 2, 3, 4 and 5
can have an arrangement of single and double bonds between ring members different from
that depicted. Such differing arrangements of bonds for a particular arrangement of ring
atoms correspond to different tautomers. For these unsaturated rings and ring systems, the
particular tautomer depicted is to be considered representative of all the tautomers possible
for the arrangement of ring atoms shown. The tables listing particular compounds
incorporating the ring and ring systems depicted in the Exhibits may involve a tautomer
different from the tautomer depicted in the Exhibits.

The compounds of the invention include N-oxide derivatives. 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 of electrons 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
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peroxide, alkyl hydroperoxides such as tert-butyl hydroperoxide, sodium perborate, and
dioxiranes such as dimethyldioxirane. These methods for the preparation of N-oxides have
been extensively described and reviewed in the literature; see, for example, T. L. Gilchrist
in Comprehensive Organic Synthesis, vol. 7, pp 748-750, S. V. Ley, Ed., Pergamon Press;
M. Tisler and B. Stanovnik in Comprehensive Heterocyclic Chemistry, vol. 3, pp 18-20,
A.J. Boulton and A. McKillop, Eds., Pergamon Press; M. R. Grimmett and B. R. T. Keene
in Advances in Heterocyclic Chemistry, vol. 43, pp 149-161, A. R. Katritzky, Ed., Academic
Press; M. Tisler and B. Stanovnik in Advances in Heterocyclic Chemistry, vol. 9, pp 285—
291, A. R. Katritzky and A. J. Boulton, Eds., Academic Press; and G. W. H. Cheeseman and
E. S. G. Werstiuk in  Advances in Heterocyclic Chemistry, vol. 22, pp 390-392,
A. R. Katritzky and A. J. Boulton, Eds., Academic Press.

The present compounds of Formula 1 can be in the form of agriculturally suitable salts.
One skilled in the art recognizes that because in the environment and under physiological
conditions salts of chemical compounds are in equilibrium with their corresponding nonsalt
forms, salts share the biological utility of the nonsalt forms. Thus a wide variety of salts of
the compounds of Formula 1 are useful for control of plant diseases caused by fungal plant
pathogens (i.e. are agriculturally suitable). The salts of the compounds of Formula 1 include
acid-addition salts with inorganic or organic acids such as hydrobromic, hydrochloric, nitric,
phosphoric, sulfuric, acetic, butyric, fumaric, lactic, maleic, malonic, oxalic, propionic,
salicylic, tartaric, 4-toluenesulfonic or valeric acids. When a compound of Formula 1
contains an acidic moiety such as a carboxylic acid or phenol, salts also include those formed
with organic or inorganic bases such as pyridine, tricthylamine or ammonia, or amides,
hydrides, hydroxides or carbonates of sodium, potassium, lithium, calcium, magnesium or
barium.

Compounds selected from Formula 1 and 1A (including geometric and stereoisomers),
N-oxides, and salts thereof, typically exist in more than one form, and Formula 1 or 1A thus
includes all crystalline and non-crystalline forms of the compounds that Formula 1 or 1A
represents. Non-crystalline forms include embodiments which are solids such as waxes and
gums as well as embodiments which are liquids such as solutions and melts. Crystalline
forms include embodiments which represent essentially a single crystal type and
embodiments which represent a mixture of polymorphs (i.e. different crystalline types). The
term “polymorph” refers to a particular crystalline form of a chemical compound that can
crystallize in different crystalline forms, these forms having different arrangements and/or
conformations of the molecules in the crystal lattice. Although polymorphs can have the
same chemical composition, they can also differ in composition due the presence or absence
of co-crystallized water or other molecules, which can be weakly or strongly bound in the
lattice. Polymorphs can differ in such chemical, physical and biological properties as crystal
shape, density, hardness, color, chemical stability, melting point, hygroscopicity,
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suspensibility, dissolution rate and biological availability. One skilled in the art will
appreciate that a polymorph of a compound represented by Formula 1 or 1A can exhibit
beneficial effects (e.g., suitability for preparation of useful formulations, improved biological
performance) relative to another polymorph or a mixture of polymorphs of the same
compound represented by Formula 1 or 1A. Preparation and isolation of a particular
polymorph of a compound represented by Formula 1 or 1A can be achieved by methods
known to those skilled in the art including, for example, crystallization using selected
solvents and temperatures.

Embodiments of the present invention as described in the Summary of the Invention
include those described below. In the following Embodiments, Formulae 1 and 1A include
N-oxides and salts thereof, and reference to “a compound of Formula 1” or “a compound of
Formula 1A” includes the definitions of substituents specified in the Summary of the
Invention unless further defined in the Embodiments.

Embodiments of the present invention include:

Embodiment 1. A compound of Formula 1 wherein A is CHR!3,

Embodiment 1a. A compound of Formula 1 or Embodiment 1 wherein R15 is H,
halogen, cyano, hydroxy, -CHO, C{-C4 alkyl, C;—C4 haloalkyl or C,—Cjs
alkoxycarbonyl.

Embodiment 1b. A compound of Embodiment 1a wherein R13 is H, cyano, hydroxy,
methyl or methoxycarbonyl.

Embodiment 1¢c. A compound of Embodiment 1b wherein R13 is H.

Embodiment 2. A compound of Formula 1 wherein A is NR16,

Embodiment 2a. A compound of Formula 1 or any one of Embodiments 1 through 2
wherein R16 is H, C;-C alkyl, C;-C, haloalkyl, C,—C, alkylcarbonyl, Cy—Cy4
haloalkylcarbonyl or C,—C,4 alkoxycarbonyl.

Embodiment 2b. A compound of Embodiment 2a wherein R16 is H, methyl,
methylcarbonyl or methoxycarbonyl.

Embodiment 2c. A compound of Embodiment 2b wherein R16 is H.

Embodiment 3. A compound of Formula 1 or any one of Embodiments 1 through 2¢
wherein W is O.

Embodiment 4. A compound of Formula 1 or any one of Embodiments 1 through 2¢
wherein W is S.

Embodiment 5. A compound of Formula 1 wherein

cach R2 is independently C—Cy alkyl, C;—Cy4 alkenyl, C;-C4 haloalkyl, C{—
C4 alkoxy, halogen, cyano or hydroxy; or

two R2 are taken together as C;—Cs alkylene or C,—Cs alkenylene to form a
bridged bicyclic ring system; or
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two R2 attached to adjacent ring carbon atoms joined by a double bond are
taken together as -CH=CH-CH=CH- optionally substituted with 1 to 3
substituents selected from C|—Cy alkyl, C{—C4 haloalkyl, C{—C4
alkoxy, C;—C4 haloalkoxy, halogen, hydroxy, amino, cyano and nitro.

Embodiment 5a. A compound of Embodiment 5 wherein each R2 is independently C;—
C, alkyl, C1—-C; haloalkyl, C{-C, alkoxy, halogen, cyano or hydroxy.

Embodiment 5b. A compound of Embodiment 5a wherein each R2 is independently
methyl, methoxy, cyano or hydroxy.

Embodiment 5c. A compound of Embodiment 5b wherein each R2 is methyl.

Embodiment 6. A compound of Formula 1 or any one of Embodiments 1 through 5S¢
whereinnis 0 or 1.

Embodiment 7. A compound of Embodiment 6 wherein n is 0.

Embodiment 7a. A compound of Embodiment 6 wherein n is 1.

Embodiment 8. A compound of Formula 1 or any one of Embodiments 1 through 7a
wherein X is X!, X2 or X3.

Embodiment 9. A compound of Embodiment 8 wherein X is X! or X2.

Embodiment 10. A compound of Embodiment 9 wherein X is X1.

Embodiment 11. A compound of Formula 1 or any one of Embodiments 1 through 10
wherein the ring comprising X is saturated (i.e. contains only single bonds).

Embodiment 12. A compound of Formula 1 or any one of Embodiments 1 through 11
wherein R! is a phenyl or 5- or 6-membered heteroaromatic ring optionally
substituted with substituents that do not link together to make R! a fused ring
system.

Embodiment 12a. A compound of Embodiment 12 wherein R! is a phenyl or 5- or 6-
membered heteroaromatic ring optionally substituted with 1-3 substituents
independently selected from R42 on carbon ring members and R4P on nitrogen
ring members;

each R4 is independently C;—Cg alkyl, C,—Cg alkenyl, Co,—Cg alkynyl, C3—Cg
cycloalkyl, C4—C cycloalkylalkyl, C4—C;( alkylcycloalkyl, Cs—C
alkylcycloalkylalkyl, C;—Cg¢ haloalkyl, C,—Cg4 haloalkenyl, C,—Cg haloalkynyl,
C5—Cg halocycloalkyl, halogen, hydroxy, amino, cyano, nitro, C;—Cy4 alkoxy,
C,—C4 haloalkoxy, C;—-C4 alkylthio, C{—C4 alkylsulfinyl, C;—C4 alkylsulfonyl,
C,—C4 haloalkylthio, C;—C4 haloalkylsulfinyl, C{—C4 haloalkylsulfonyl, C;-C4
alkylamino, C,—Cyg dialkylamino, C3—Cq cycloalkylamino, C,—Cy4 alkoxyalkyl,
C,—C4 hydroxyalkyl, C,—C4 alkylcarbonyl, C,—Cg4 alkoxycarbonyl, C,—Cg
alkylcarbonyloxy, C,—Cg¢ alkylcarbonylthio, C,—Cg alkylaminocarbonyl, C3—Cg
dialkylaminocarbonyl or C3—Cg trialkylsilyl; and
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each R4b is independently C—Cg alkyl, C3—Cg4 alkenyl, C3—Cg alkynyl, C3—Cg
cycloalkyl, C;—Cg4 haloalkyl, C3—Cg¢ haloalkenyl, C3—Cg haloalkynyl, C3—Cg
halocycloalkyl or C,—C,4 alkoxyalkyl.

Embodiment 12b. A compound of Embodiment 12a wherein R! is a phenyl or 5- or 6-
membered heteroaromatic ring optionally substituted with 1-2 substituents
independently selected from R42 on carbon ring members and R4P on nitrogen
ring members.

Embodiment 13. A compound of any one of Embodiments 12a through 12b wherein
each R4 is independently C;-Cj3 alkyl, C,—Cj3 alkenyl, C,—Cj alkynyl,
cyclopropyl, C;—C3 haloalkyl, C,—C5 haloalkenyl, C,—C3 haloalkynyl,
halocyclopropyl, halogen, cyano, nitro, C;—-C, alkoxy, C,—C; haloalkoxy, C{—
C, alkylthio, C|—C, haloalkylthio, C,—Cj5 alkoxyalkyl, C,—Cj3 alkylcarbonyl,
C,—Cj5 alkoxycarbonyl, C,—C5 alkylaminocarbonyl or C3—C4
dialkylaminocarbonyl.

Embodiment 14. A compound of Embodiment 13 wherein each R42 is independently
C,—C;5 alkyl, C,—Cj5 alkenyl, C,—Cj5 alkynyl, cyclopropyl, C;—Cj5 haloalkyl, C,—
Cj3 haloalkenyl, C,—Cj5 haloalkynyl, halocyclopropyl, halogen, cyano, nitro, C;—
C, alkoxy or C|—C, haloalkoxy.

Embodiment 15. A compound of Embodiment 14 wherein each R42 is independently
halogen, C,—Cj alkyl, C;—C3 haloalkyl, C;-C, alkoxy or C;—C; haloalkoxy.

Embodiment 15a. A compound of Embodiment 15 wherin each R42 is independently
C,-C; alkyl, C;—C; haloalkyl, halogen, C;—-C, alkoxy or C;—-C, haloalkoxy;

Embodiment 16. A compound of Embodiment 15a wherein each R42 is independently
halogen, C,—-C, alkyl, C;—C, haloalkyl or C;-C, alkoxy.

Embodiment 17. A compound of Embodiment 16 wherein each R42 is independently
C,—C, alkyl, trifluoromethyl, Cl, Br, I or methoxy.

Embodiment 18. A compound of Embodiment 17 wherein each R42 is independently
C,-C, alkyl, trifluoromethyl, CI or Br.

Embodiment 19. A compound of any one of Embodiments 12a through 18 wherein
cach R4b is independently C—C5 alkyl, C5 alkenyl (e.g., allyl), C3 alkynyl (e.g.,
propargyl), cyclopropyl, C;—Cj5 haloalkyl, C5 haloalkenyl, C5 haloalkynyl,
halocyclopropyl or C,—C5 alkoxyalkyl.

Embodiment 20. A compound of Embodiment 19 wherein each R4? is independently
C,—C;5 alkyl, C5 alkenyl, C5 alkynyl, cyclopropyl, C;—C5 haloalkyl, C3
haloalkenyl or halocyclopropyl.

Embodiment 21. A compound of Embodiment 20 wherein each R4? is independently
C,—-C, alkyl or C;—C; haloalkyl.
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Embodiment 22. A compound of Embodiment 21 wherein each R4? is independently
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C,-C, alkyl or trifluoromethyl.

Embodiment 23. A compound of Embodiment 22 wherein each R4b is independently
C—C, alkyl.

Embodiment 24. A compound of any one of Embodiments 12a through 23 wherein R!
is one of U-1 through U-50 depicted in Exhibit 1;
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U-49 U-50

wherein

when R4 is attached to a carbon ring member, said R4 is selected from R42, and when
R4 is attached to a nitrogen ring member (e.g., in U-4, U-11 through U-15, U-24
through U-26, U-31 or U-35), said R4 is selected from R4P; and
kisO, 1 or2.

Embodiment 24a. A compound of Embodiment 24 wherein k is 1 or 2.

Embodiment 25. A compound of Embodiment 24 wherein k is 1 or 2 and at least one
R4 is Cl.

Embodiment 26. A compound of Embodiment 24 wherein k is 1 or 2 and at least one
R4 is Br.

Embodiment 27. A compound of Embodiment 24 wherein k is 1 or 2 and at least one
R4 is methyl.

Embodiment 28. A compound of Embodiment 24 wherein k is 1 or 2 and at least one
R4 is ethyl.

Embodiment 29. A compound of Embodiment 24 wherein k is 1 or 2 and at least one
R4 is trifluoromethyl.

Embodiment 30. A compound of Embodiment 24 wherein k is 1 or 2 and at least one
R4 is methoxy.

Embodiment 31. A compound of any one of Embodiments 24 through 30 wherein R! is
selected from U-1, U-3 through U-5, U-8, U-11, U-13, U-15, U-20 through U-
28, U-31, U-36 through U-39 and U-50.

Embodiment 32. A compound of Embodiment 31 wherein R! is selected from U-1,
U-3, U-5, U-8, U-11, U-13, U-20, U-22, U-23, U-25 through U-28, U-36 through
U-39 and U-50.

Embodiment 33. A compound of Embodiment 32 wherein R1 is selected from U-1,
U-3, U-11, U-13, U-20, U-22, U-23, U-36 through U-39 and U-50.

Embodiment 34. A compound of Embodiment 33 wherein R!is U-1, U-20 or U-50.

Embodiment 35. A compound of Embodiment 34 wherein R! is U-1.

Embodiment 35a. A compound of Embodiment 34 wherein R! is U-20.

Embodiment 36. A compound of Embodiment 34 wherein R! is U-50.

Embodiment 37. A compound of Embodiment 35 wherein k is 1 and R4 is connected to

the 3- or 5-position of U-1.
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Embodiment 37a. A compound of Embodiment 35 wherein k is 2 and one R4 is
connected to the 3-position and the other R4 is connected to the 5-position of
U-1.

Embodiment 38. A compound of Embodiment 35a wherein k is 1 and R4 is connected
to the 3- or 5-position of U-20.

Embodiment 38a. A compound of Embodiment 35a wherein k is 2 and one R% is
connected to the 3-position and the other R4 is connected to the 5-position of
U-20.

Embodiment 39. A compound of Embodiment 36 wherein k is 1 and R is connected to
the 2- or 5-position of U-50.

Embodiment 40. A compound of Embodiment 36 wherein k is 2 and one R4 is
connected to the 2-position and the other R4 is connected to the 5-position of
U-50.

Embodiment 41. A compound of Formula 1 or any one of Embodiments 1 through 40
wherein G is a S-membered heterocyclic ring optionally substituted with up to 2
substituents selected from R3 on carbon ring members and selected from R!! on
nitrogen ring members;

cach R3 is independently C-Cj alkyl, C{—C5 haloalkyl or halogen; and
cach R!! is independently C;—C5 alkyl.

Embodiment 41a. A compound of Embodiment 41 wherein each R3 is independently
C,—Cj alkyl or halogen.

Embodiment 41b. A compound of Embodiment 41a wherein each R3 is independently
methyl or halogen.

Embodiment 41c. A compound of Embodiment 41b wherein each R3 is methyl.

Embodiment 42. A compound of any one of Embodiments 41 through 41¢ wherein G is
one of G-1 through G-59 depicted in Exhibit 2;

Exhibit 2
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wherein the bond projecting to the left is bonded to X, and the bond projecting to the

right is bonded to Z1; each R32 is independently selected from H or R3; and R112
is selected from H and R11.

Embodiment 43. A compound of Embodiment 42 wherein G is selected from G-1
through G-3, G-7, G-8, G-10, G-11, G-14, G-15, G-23, G-24, G-26 through
G-28, G-30, G-36 through G-38 and G-49 through G-55.

Embodiment 44. A compound of Embodiment 43 wherein G is selected from G-1, G-2,
G-7, G-8, G-14, G-15, G-23, G-24, G-26, G-27, G-36, G-37, G-38, G-49, G-50
and G-55.

Embodiment 45. A compound of Embodiment 44 wherein G is selected from G-1, G-2,
G-15, G-26, G-27, G-36, G-37 and G-38.

Embodiment 46. A compound of Embodiment 45 wherein G is selected from G-1, G-2,
G-15, G-26 and G-36.
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Embodiment 47. A compound of Embodiment 46 wherein G is G-1. Of note are
embodiments of these compounds within Embodiments 1 through 40,
Embodiments 52 through 83, and Embodiments A1 through AS.

Embodiment 48. A compound of Embodiment 46 wherein G is G-2. Of note are
embodiments of these compounds within Embodiments 1 through 40,
Embodiments 52 through 83, and Embodiments A1 through AS.

Embodiment 49. A compound of Embodiment 46 wherein G is G-15. Of note are
embodiments of these compounds within Embodiments 1 through 40,
Embodiments 52 through 83, and Embodiments A1 through AS.

Embodiment 50. A compound of Embodiment 46 wherein G is G-26. Of note are
embodiments of these compounds within Embodiments 1 through 40,
Embodiments 52 through 83, and Embodiments A1 through AS.

Embodiment 51. A compound of Embodiment 46 wherein G is G-36. Of note are
embodiments of these compounds within Embodiments 1 through 40,
Embodiments 52 through 83, and Embodiments A1 through AS.

Embodiment 52. A compound of any one of Embodiments 42 through 51 wherein each
R32 is independently H, C{—C5 alkyl or halogen.

Embodiment 53. A compound of Embodiment 52 wherein each R32 is independently H
or methyl.

Embodiment 54. A compound of any one of Embodiments 42 through 51 wherein each
R32is H and each R!!2 is independently H or methyl.

Embodiment 55. A compound of Formula 1 or any one of Embodiments 41 through 51
wherein G is unsubstituted.

Embodiment 56. A compound of Formula 1 or any one of Embodiments 1 through 55
wherein each R3 is independently H, cyano, C{—Cg alkyl, C;-Cg haloalkyl, C3—
Cg cycloalkyl, C3—Cg halocycloalkyl, C,—Cg¢ alkoxyalkyl, C{—Cg alkoxy, C;—Cg
haloalkoxy, C3—Cg cycloalkoxy, C,—Cg alkenyloxy, C,—Cg haloalkenyloxy, Co—
Cg alkynyloxy, C,—Cg alkoxyalkoxy, C,—Cg alkylcarbonyloxy, Co—Cg
haloalkylcarbonyloxy, C,—Cg alkylthio, C{—Cg haloalkylthio, C5—Cj
trialkylsilyl, -NR25R26 or halogen.

Embodiment 57. A compound of Embodiment 56 wherein each R5 is independently H,
cyano, C;—Cgq alkyl, C|—C¢ haloalkyl, C;—Cg4 alkoxy, C,—Cg¢ haloalkoxy,
-NR25R26 or halogen.

Embodiment 57a. A compound of Embodiments 56 or 57 wherein R5 is other than
halogen.

Embodiment 58. A compound of Embodiment 57 wherein each R3 is independently H,
cyano, C1-C4 alkyl, C;—C4 haloalkyl, C;—C4 alkylcarbonyl or halogen.
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Embodiment 59. A compound of Embodiment 58 wherein each R is independently H
and C—Cj alkyl.

Embodiment 60. A compound of Formula 1 or any one of Embodiments 1 through 59
wherein J is one of J-1 through J-82 depicted in Exhibit 3;

2
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wherein the bond shown projecting to the left is bonded to Z!; x is an integer from 0 to
5; and s 1s an integer from 1 to 2.
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J-80

Embodiment 61. A compound of Embodiment 60 wherein x is 0 or 1.

Embodiment 61a. A compound of Embodiment 61 wherein x is 0.

Embodiment 62. A compound of Embodiment 61a wherein s is 1 or 2.

Embodiment 63. A compound of Embodiment 62 wherein s is 1.

Embodiment 64. A compound of any one of Embodiments 60 through 63 wherein J is

b

selected from J-1, J-2, J-3, J-4, J-5, J-7, J-8, J-9, J-10, J-11, J-12, J-14, J-15, J-16,

J-20, J-24, J-25, J-26, J-29, J-30, J-37, J-38, J-45 and J-69.

Embodiment 65. A compound of Embodiment 64 wherein J is selected from J-4, J-5,
J-8,J-11, J-15, J-16, J-20, J-29, J-30, J-37, J-38, and J-69.

Embodiment 66. A compound of Embodiment 65 wherein J is selected from J-4, J-5,
J-11, J-20, J-29, J-37, J-38, and J-69.
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Embodiment 67. A compound of Embodiment 66 wherein J is J-11.

Embodiment 68. A compound of Embodiment 66 wherein J is J-29.

Embodiment 69. A compound of Embodiment 59 wherein J is J-69.

Embodiment 70. A compound of Embodiment 67 wherein the 3-position of J-11 is
connected to Z! and the 5-position of J-11 is connected to Z2Q.

Embodiment 71. A compound of Embodiment 68 wherein the 3-position of J-29 is
connected to Z! and the 5-position of J-29 is connected to Z2Q.

Embodiment 72. A compound of Formula 1 or any one of Embodiments 1-through 71
wherein the ring or ring system of J directly connected to Z! is substituted with
one -Z2Q.

Embodiment 72a. A compound of Embodiment 68 wherein J is one of J-29-1 through
J-29-60 depicted in Exhibit A;
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O Ph
\\N )
" N O
\<w Ph \<w-\“ Y
N—0 0
N—O o)
J-29-55 J-29-56
Br Ph
Ph
J-29-58
Ph< :
or 9
\_
J-29-59 J-29-60
wherein Ph is phenyl, and the bond shown projecting to the left is bonded to Z! in

Formula 1.

Embodiment 72b. A compound of Embodiment 72a wherein J is one of J-29-1 through
J-29-57.

Embodiment 73. A compound of Formula 1 or any one of Embodiments 1 through 72b
wherein Z! is a direct bond, O, C(=0), S(0),,, CHR2? or NR2!,

Embodiment 73a. A compound of Embodiment 73 wherein Z! is a direct bond.

Embodiment 74. A compound of Formula 1 or any one of Embodiments 1 through 73a
wherein Z2 is a direct bond, O, C(=0), S(O)p,» CHR20 or NR21,

Embodiment 74a. A compound of Embodiment 74 wherein Z2 is a direct bond or NR21,

Embodiment 74b. A compound of Embodiment 74a wherein Z2 is a direct bond.

Embodiment 75. A compound of Formula 1 or any one of Embodiments 1 through 74b
wherein Q is one of Q-1 through Q-106 depicted in Exhibit 4;



WO 2009/094407

3 4 ;
2/ \‘/);R )p
X

R,

Q-1

3 ;(R% 2 3/ ARy
p \
s X

43

Exhibit 4
4

’ N/ 7a
0" R IL ; R™)q
Q-2 Q-3
N 4 7 ! N 7
“wWwRY wr(RY)
2 / \{5 P , 5 / \/ 2 P
S (R7a)q 0’\(R7a)
Q-6 Q-7
4 3
W RY, NoR")
/ @ sif X ) 7
III/ (R7a)q s II\IX(R’]a)q
R12 RIZ
Q-10 Q-11
3

)q 0
RIZ
Q-14 Q-15
R’ 3 4
N—<3 W R,
/54 \N »2 / \‘)5
57 O R
Q-18 Q-19
3 4 ;
5 N?/ \\/\) Ry \‘/‘N(R )p
\N>\ 7a ’ g Ta
VR R™),
R12

PCT/US2009/031618



WO 2009/094407

44

-

9

PCT/US2009/031618

7\— TGO

3 AN 5
2 I XT(R7)p
N'(R7a

N

"

(R7a
R 2

Q-28

4

g

Q-32

4

N (R7a)q
Q-36

Q-40

4
[\ e}

N (R7a)

Q-44

\(R7a

Q-48

_(R7

A3
~o 6

p

1R,

g



WO 2009/094407

(RQp 2
1 /'I] 3 ’
(R7)

Q-49

1

R),

\(R7a)q

Q-50

45

1

; R
//\Z p

(R7a

Q-51

g

PCT/US2009/031618

2 3
! 7
—(R
R,

Q-52

7 3
1 />(R7)p
/
X(R”)q

Q-55

4

3 N 5
2 <

1 ®R7),

Q-58



WO 2009/094407

—®7),
(R7a
I
S N 6
o=< | —®),
PN /\/)(R”)
[3 4 70
Q-71

4 5
2 o R )\
0)\1\1 /\)7a , \)
| R, (

Q-74

46

Q-75

)<R>p ,

(

R7a

—®),
R7a)q

b

PCT/US2009/031618

—®"),

<

R,




WO 2009/094407

>

47

PCT/US2009/031618

2



WO 2009/094407 PCT/US2009/031618

7
7

, =<I;(i)p ,
/3 (R )q

4
Q-100
RlZ
1s . 6 o) 1!13 4_0o
;
= ]| Fw : 1/_‘/<R b
/ ; ; (R7a)q e | (R7a)q R72:1
0
Q-101 Q-102 Q-103
3 5
®) g ®) [,
etk e s
— , N ¢ or 2 5
\(R7a) — \7\(]{73) N (R7a)q
2 5 q 2
Q-104 Q-105 Q-106

wherein the bond shown projecting to the left is bonded to Z2; R12 attached to a

nitrogen ring member is optionally replaced by R7 (e.g., Q-3, Q-10 through
Q-14, Q-21 through Q-23, Q-28, Q-31, Q-62, Q-75, Q-78, Q-79, Q-86, Q-88,
Q-920rQ-95);pislor2;andqis0,1,2,3,40r5.

Embodiment 76. A compound of Embodiment 75 wherein Q is selected from Q-1,
Q-20, Q-32 through Q-34, Q-45 through Q-47, Q-60 through Q-73, Q-76
through Q-79, Q-84 through Q-94 and Q-98 through Q-106.

Embodiment 77. A compound of Embodiment 76 wherein Q is Q-1, Q-45, Q-62, Q-63,
Q-64, Q-65, Q-68, Q-69, Q-70, Q-71, Q-72, Q-73, Q-76, Q-78, Q-79, Q-84,
Q-85, Q-98, Q-99, Q-100, Q-101 through Q-106.

Embodiment 78. A compound of Embodiment 77 wherein Q is Q-45, Q-62, Q-63, Q-64,
Q-65, Q-68, Q-69, Q-70, Q-71, Q-72, Q-85 or Q-104.

Embodiment 79. A compound of Embodiment 78 wherein Q is Q-45, Q-62, Q-63, Q-65,
Q-70, Q-71, Q-72, Q-85 or Q-104.

Embodiment 80. A compound of Embodiment 79 wherein Q is Q-45, Q-62, Q-63, Q-65,
Q-70 or Q-104.

Embodiment 80a. Acompound of any one of Embodiments 77 through 80 wherein Q is
other than Q-62 or Q-104.
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Embodiment 80b. A compound of Embodiment 80 wherein Q is Q-45.

Embodiment 80c. A compound of Embodiment 80 wherein Q is Q-62.

Embodiment 80d. A compound of Embodiment 80 wherein Q is Q-104.

Embodiment 81. A compound of Formula 1 or any one of Embodiments 1 through 74b
wherein each Q is independently phenyl, benzyl, naphthalenyl, a 5- or 6-
membered heteroaromatic ring or an 8- to 11-membered heteroaromatic bicyclic
ring system, each ring or ring system substituted with 1 substituent selected from
R7 on carbon or nitrogen atom ring members.

Embodiment 82. A compound of Embodiment 81 wherein Q is phenyl substituted with
one R7,

Embodiment 83. A compound of Embodiment 81 wherein Q is benzyl substituted with
one R7.

Embodiment 84. A compound of Embodiment 81 wherein Q is an 8- to 11-membered
heteroaromatic bicyclic ring system substituted with one R7.

Embodiment 85. A compound of Formula 1 or any one of Embodiments 1 through 84
wherein each Z3 is independently a direct bond, O, NR22, C(=0), C(=S), S(O),
CHR?20, CHR20-CHR20, CR24=CR?27, C=C or OCHR20

Embodiment 85a. A compound of Embodiment 85 wherein each Z3 is a C(=0).

Embodiment 86. A compound of Embodiment 85 wherein each Z3 is independently a
direct bond, O, NR22, S(0),,,, CHR20, CHR20-CHR?29, CR24=CR27, C=C or
OCHR20,

Embodiment 87. A compound of Embodiment 86 wherein each Z3 is independently a
direct bond, O, NR22, S(0),,,, CHR20, CHR20-CHR20, CR24=CR?27 or C=C.

Embodiment 88. A compound of Embodiment 87 wherein each Z3 is independently a
direct bond, O, NR22, CHR?20 or CHR29-CHR20,

Embodiment 88a. A compound of Embodiment 88 wherein each Z3 is CH,.

Embodiment 89. A compound of Embodiment 88 wherein each Z3 is independently a
direct bond, O or NR22,

Embodiment 90. A compound of Embodiment 89 wherein each Z3 is a direct bond.

Embodiment 91. A compound of Embodiment 89 wherein each Z3 is O.

Embodiment 92. A compound of Formula 1 or any one of Embodiments 1 through 91
wherein R7 is -Z3GA.

Embodiment 93. A compound of Embodiment 92 wherein GA is phenyl.

Embodiment 94. A compound of Embodiment 92 wherein GA is a 5- or 6-membered
heteroaromatic ring.

Embodiment 95. A compound of Formula 1 or any one of Embodiments 1 through 91
wherein R7 is -Z3GN,
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Embodiment 96. A compound of Formula 1 any one of Embodiments 1 through 91
wherein R7 is -Z3GP.

Embodiment 97. A compound of Formula 1 or any one of Embodiments 1 through 96
wherein each GA is independently one of GA-1 through GA-49, each GN is
independently one of GN-1 through GN-32, and each GP is independently one of
GP-1 through GP-35 respectively, as depicted in Exhibit 5.

Exhibit 5
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wherein the bond shown projecting to the left is bonded to Z3; andris 0, 1, 2, 3, 4 or 5.
Embodiment 97a. A compound of Embodiment 97 whereinris 0, 1, 2 or 3.
Embodiment 97b. A compound of Embodiment 97 or 97a wherein GA is selected from
GA-1 through GA-18, GA-23 through GA-38 and GA-49, GN is selected from
GN-1, GN-2, GN-5, GN-6, GN-9 through GN-16 and GN-29, and G is selected
from GP-1 through GP-6, GP-34 and GP-38.

Embodiment 98. A compound of Embodiment 97b wherein GA is selected from GA-1
through GA-18, GA-23 through GA-38 and GA-49, and GN is selected from
GN-1, GN-2, GN-5, GN-6, GN-9 through GN-16 and GN-29.

Embodiment 99. A compound of Embodiment 98 wherein GA is selected from GA-18
and GA-49.

Embodiment 100. A compound of Embodiment 99 wherein GA is GA-18.

Embodiment 101. A compound of Embodiment 99 wherein GA is GA-49.
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Embodiment 102. A compound of Formula 1 or any one of Embodiments 1 through 101
wherein each RV is independently H, halogen, cyano, hydroxy, -C(=0)OH,
-C(=O)NH,, -SO,NH,, -SH, C—-Cg alkyl, C,—Cg¢ alkenyl, C,—Cg alkynyl,
C,-Cg haloalkyl, C,—Cyg alkylcarbonyl, C,—Cg alkoxycarbonyl, C4—C
cycloalkoxycarbonyl, Cs—C, cycloalkylalkoxycarbonyl, C,—Cg
alkylaminocarbonyl, C3—C| dialkylaminocarbonyl, C,—Cg haloalkenyl, C,—Cg
haloalkynyl, C3—Cg cycloalkyl, C3—Cg halocycloalkyl, C4—C alkylcycloalkyl,
C4—C) ¢ cycloalkylalkyl, C¢—C 4 cycloalkylcycloalkyl, C4—Cy
halocycloalkylalkyl, C5—C, alkylcycloalkylalkyl, C,—Cg alkoxyalkyl, C4—C
cycloalkoxyalkyl, C3—C;( alkoxyalkoxyalkyl, C,—Cg alkylthioalkyl, C,—Cg
alkylsulfinylalkyl, C,—Cg alkylsulfonylalkyl, C,—Cg alkylaminoalkyl, C3—C
dialkylaminoalkyl, C,—Cg haloalkylaminoalkyl, C4—C cycloalkylaminoalkyl,
C4—C cycloalkylcarbonyl, C4—C cycloalkylaminocarbonyl, C,—C5
cyanoalkyl, C|—Cg hydroxyalkyl, C4—C;( cycloalkenylalkyl, C,—Cg
haloalkoxyalkyl, C,—Cg alkoxyhaloalkyl, C3—C; alkoxyalkylcarbonyl, C3—C(
alkoxycarbonylalkyl, C3-C;( alkoxy(alkyl)aminocarbonyl, C,—Cg alkylamidino,
C3—C dialkylamidino, C;—Cg alkoxy, C;—Cg haloalkoxy, C,—Cg
alkylcarbonyloxy, C;—Cg alkylthio, C|—Cg haloalkylthio, C;—Cg alkylsulfinyl,
C,—Cg alkylsulfonyl, C;—Cg¢ alkylaminosulfonyl, C,—Cg dialkylaminosulfonyl,
C3-C, trialkylsilyl, C,—Cg alkoxyalkoxy, C|—Cg alkylamino, C,—Cg
dialkylamino, C,—Cg alkylcarbonylamino, C;—Cg alkylsulfonylamino or C|—Cg
haloalkylamino.

Embodiment 103. A compound of Embodiment 102 wherein each RV is independently
H, halogen, cyano, hydroxy, C;-Cg alkyl, C,—Cg4 alkenyl, C,—Cgq alkynyl, C1—Cg
haloalkyl, C,—Cg alkylcarbonyl, C,—Cg alkoxycarbonyl, C3—Cg cycloalkyl, C4—
Cy alkylcycloalkyl, C4—C( cycloalkylalkyl, Cs—C4 cycloalkylcycloalkyl, Co—
Cg alkoxyalkyl, C3—-C( dialkylaminoalkyl, C,—C7 cyanoalkyl, C;—Cg
hydroxyalkyl, C,—Cg haloalkoxyalkyl, C3—C; alkoxyalkylcarbonyl, C3—C
alkoxycarbonylalkyl, C,;-Cgq alkoxy, C{—Cg4 haloalkoxy, C,—Cg
alkylcarbonyloxy, C;—Cg alkylthio, C{—Cg haloalkylthio, C;—Cg alkylsulfinyl,
C,—C¢ alkylsulfonyl, C;—Cg alkylamino or C,—Cg dialkylamino.

Embodiment 104. A compound of Embodiment 103 wherein each RV is independently
H, halogen, cyano, hydroxy, C,-C, alkyl, C,—C, haloalkyl, C;—-C, alkoxy or
C,—C, haloalkoxy.

Embodiment 104a. A compound of Embodiment 104 wherein each RV is independently
H, halogen, hydroxy, or methyl.

Embodiment 105. A compound of Formula 1 or any one of Embodiments 1 through 104
wherein each R72 is independently C;—Cg alkyl, C3-Cg cycloalkyl, C;-Cg
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haloalkyl, halogen, cyano, C;-C4 alkoxy, C|—C4 haloalkoxy or C,—Cg
alkoxycarbonyl.

Embodiment 106. A compound of Embodiment 105 wherein each R72 is independently
methyl, CF3, halogen or methoxy.

Embodiment 107. A compound of Formula 1 or any one of Embodiments 1 through 106
wherein R2! is H, C{-Cj alkyl, C;—Cj3 alkylcarbonyl or C,—C5 alkoxycarbonyl.

Embodiment 108. A compound of Formula 1 or any one of Embodiments 1 through 107
wherein each Z4 is independently C(=0) or S(0),.

Embodiment 109. A compound of Embodiment 108 wherein each Z4 is C(=0).

Embodiment 110. A compound of Formula 1 or any one of Embodiments 1 through 109
wherein when G is an optionally substituted thiazole ring connected at its 2-
position to X and at its 4-position to Z! in Formula 1, A is CHR15, and J is a
substituted isoxazole ring connected at its 4-position to Z!, then Z! is O, C(=0),
S(0),,, CHR20 or NR21,

Embodiment 111. A compound of Formula 1 or any one of Embodiments 1 through 110
wherein when G is an optionally substituted thiazole ring connected at its 2-
position to X and at its 4-position to Z! in Formula 1, and J is a substituted
isoxazole ring connected at its 4-position to Z!, then Z! is O, C(=0), S(O),y,,
CHR20 or NR2!,

Embodiment 112. A compound of Formula 1 or any one of Embodiments 1 through 111
wherein when G is an optionally substituted thiazole ring connected at its 2-
position to X and at its 4-position to Z! in Formula 1, A is CHR!5, Z! is a direct
bond, and J is a substituted isoxazole ring, then J is connected to the remainder
of the Formula 1 at the 3- or 5-position of the isoxazole ring.

Embodiment 113. A compound of Formula 1 or any one of Embodiments 1 through 112
wherein when G is an optionally substituted thiazole ring connected at its 2-
position to X and at its 4-position to Z! in Formula 1, A is CHR15, Z! is a direct
bond, and J is a substituted isoxazole ring, then J is connected to the remainder
of the Formula 1 at the 3-position of the isoxazole ring.

Embodiment 114. A compound of Formula 1 or any one of Embodiments 1 through 113
wherein when G is an optionally substituted thiazole ring connected at its 2-
position to X and at its 4-position to Z! in Formula 1, Z! is a direct bond, and J is
a substituted isoxazole ring, then J is connected to the remainder of the Formula
1 at the 3-position of the isoxazole ring.

Embodiment 115. A compound of Formula 1 or any one of Embodiments 1 through 114
wherein when X is X! and the ring containing X is saturated, A is NH, G is an
optionally substituted thiazole ring connected at its 2-position to X and at its 4-
position to Z! in Formula 1, and J is a substituted imidazole ring connected at its
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2-position to the remainder of Formula 1, then Z! is O, C(=0), S(0),,,, CHR20 or
NR21,

Embodiment 116. A compound of Formula 1 or any one of Embodiments 1 through 115
wherein when X is X! and the ring containing X is saturated, A is NR16, G is an
optionally substituted thiazole ring connected at its 2-position to X and at its 4-
position to Z! in Formula 1, and J is a substituted imidazole ring connected at its
2-position to the remainder of Formula 1, then Z! is O, C(=0), S(0),,, CHR20 or
NR21,

Embodiment 117. A compound of Formula 1 or any one of Embodiments 1 through 116
wherein when G is an optionally substituted thiazole ring connected at its 2-
position to X and at its 4-position to Z! in Formula 1, then J is other than
substituted imidazolyl.

Combinations of Embodiments 1-117 are illustrated by:

Embodiment Al. A compound of Formula 1 wherein

R! is a phenyl or 5- or 6-membered heteroaromatic ring optionally substituted
with 1-3 substituents independently selected from R42 on carbon ring
members and R4P on nitrogen ring members;

G is a 5S-membered heterocyclic ring optionally substituted with up to 2
substituents selected from R3 on carbon ring members and selected
from R1! on nitrogen ring members;

Jis one of J-1 through J-82 (as depicted in Exhibit 3) wherein the bond shown
projecting to the left is bonded to Z!;

each R is independently C-C, alkyl, C{—C, haloalkyl, C;-C, alkoxy,
halogen, cyano or hydroxy;

ecach R3 is independently C;—Cj alkyl, C;—C5 haloalkyl or halogen;

each R4 is independently C;-Cg alkyl, C,—Cg alkenyl, C,—Cg alkynyl, C3—
Cg cycloalkyl, C4—C;( cycloalkylalkyl, C4—C alkylcycloalkyl, Cs—
C, alkylcycloalkylalkyl, C;—Cg haloalkyl, C,—Cg¢ haloalkenyl, C,—Cg
haloalkynyl, C3—Cg halocycloalkyl, halogen, hydroxy, amino, cyano,
nitro, C;—Cy4 alkoxy, C{—C4 haloalkoxy, C;—-C4 alkylthio, C;-C4
alkylsulfinyl, C;—Cy4 alkylsulfonyl, C;—C4 haloalkylthio, C{—-Cy4
haloalkylsulfinyl, C;—Cy4 haloalkylsulfonyl, C;—Cy4 alkylamino, C,—Cg
dialkylamino, C3—Cg cycloalkylamino, C,—C4 alkoxyalkyl, C;—Cy4
hydroxyalkyl, C,—C4 alkylcarbonyl, C,—Cg¢ alkoxycarbonyl, C,—Cg
alkylcarbonyloxy, C,—Cg alkylcarbonylthio, C,—Cg
alkylaminocarbonyl, C3—Cg dialkylaminocarbonyl or C3—Cg
trialkylsilyl;
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cach R4 is independently C—Cg alkyl, C3—Cg alkenyl, C3—Cg alkynyl, C3—
Cg cycloalkyl, C;-Cgq haloalkyl, C3—Cg haloalkenyl, C3-Cgq
haloalkynyl, C3—Cg¢ halocycloalkyl or C,—Cy4 alkoxyalkyl;

each R11 is independently C-C5 alkyl,

R15 is H, halogen, cyano, hydroxy, -CHO, C;-C, alkyl, C;-C, haloalkyl or
C,—C5 alkoxycarbonyl;

R16is H, C|-Cy alkyl, C{—Cy4 haloalkyl, C,—C, alkylcarbonyl, Co—Cy4
haloalkylcarbonyl or C,—Cy4 alkoxycarbonyl;

X is an integer from 0 to 5; and

s 1s an integer from 1 to 2.

Embodiment A2. A compound of Embodiment A1 wherein

G is one of G-1 through G-59 (as depicted in Exhibit 2) wherein the bond
projecting to the left is bonded to X, and bond projecting to the right is
bonded to Z!;

J is selected from J-1, J-2, J-3, J-4, J-5, J-7, J-8, J-9, J-10, J-11, J-12, J-14,
J-15,J-16, J-20, J-24, J-25, J-26, J-29, J-30, J-37, J-38, J-45 and J-69;

Q is one of Q-1 through Q-106 (as depicted in Exhibit 4);

R! is one of U-1 through U-50 (as depicted in Exhibit 1) wherein when R is
attached to a carbon ring member, said R% is selected from R#2, and
when R# is attached to a nitrogen ring member (e.g., in U-4, U-11
through U-15, U-24 through U-26, U-31 or U-35), said R4 is selected
from R4b;

each R2 is independently methyl, methoxy, cyano or hydroxy;

cach R32 is independently selected from H and R3;

each R3 is independently H, cyano, C;—Cg alkyl, C;-Cg haloalkyl, C3—Cg
cycloalkyl, C3—Cg halocycloalkyl, C,—Cg alkoxyalkyl, C;—Cg alkoxy,
C,—-Cg haloalkoxy, C3—Cg cycloalkoxy, C,—Cg alkenyloxy, C,—Cg
haloalkenyloxy, C,—Cg alkynyloxy, C,—Cg alkoxyalkoxy, C,—Cg
alkylcarbonyloxy, C,—Cg haloalkylcarbonyloxy, C{—Cg alkylthio, C;—
Cg haloalkylthio, C3—C trialkylsilyl or -NR25R26;

R!1a s selected from H and R11;

R15 is H, cyano, hydroxy, methyl or methoxycarbonyl;

R16 is H, methyl, methylcarbonyl or methoxycarbonyl;

each Z4 is C(=0);

kis 0,1 or2;

pis1or2;

qis0,1,2,3,40r5; and

sis 1.
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Embodiment A3. A compound of Embodiment A2 wherein

G is selected from G-1, G-2, G-7, G-8, G-14, G-15, G-23, G-24, G-26, G-27,
G-36, G-37, G-38, G-49, G-50 and G-55;

J is selected from J-4, J-5, J-8, J-11, J-15, J-16, J-20, J-29, J-30, J-37, J-38 and
J-69;

each Q is independently Q-1, Q-20, Q-32 through Q-34, Q-45 through Q-47,
Q-60 through Q-73, Q-76 through Q-79, Q-84 through Q-94 and Q-98
through Q-106;

A is CH; or NH;

Wis O;

X is X1, X2 or X3;

Z! is a direct bond;

Z2 is a direct bond or NR21;

Rl is selected from U-1, U-3, U-11, U-13, U-20, U-22, U-23, U-36 through
U-39 and U-50;

each R3 is independently methyl or halogen;

each R4 is independently C;—C, alkyl, C;—C, haloalkyl, halogen, C;-C,
alkoxy or C;—C, haloalkoxy;

each R4Y is independently C;-C, alkyl or C;-C, haloalkyl;

each R72 is independently C;-Cg¢ alkyl, C3-Cg cycloalkyl, C;—Cg haloalkyl,
halogen, cyano, C{-Cy4 alkoxy, C;—Cy4 haloalkoxy or C,—Cg
alkoxycarbonyl;

kis 1 or2; and

nisO.

Embodiment A4. A compound of Embodiment A3 wherein

A is CHy;

G is selected from G-1, G-2, G-15, G-26, G-27, G-36, G-37 and G-38; and G
is unsubstituted;

Jis J-29;

Q is selected from Q-1, Q-45, Q-63, Q-64, Q-65, Q-68, Q-69, Q-70, Q-71,
Q-72, Q-73, Q-76, Q-78, Q-79, Q-84, Q-85, Q-98, Q-99, Q-100 and
Q-101 through Q-106;

X is X! or X2; and the ring comprising X is saturated;

R1is U-1, U-20 or U-50;

each R42 is independently C;-C, alkyl, trifluoromethyl, Cl, Br, I or methoxy;

each R4b is independently C|—C, alkyl or trifluoromethyl; and

each R3 is independently H, cyano, C{—-Cg alkyl, C;—Cg haloalkyl, C;—-Cg
alkoxy, C;—Cg haloalkoxy or -NR25R26,
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Embodiment A5. A compound of Embodiment A4 wherein
G is selected from G-1, G-2, G-15, G-26 and G-36;
J is any one of J-29-1 to J-29-60 (depicted in Exhibit A);
Q is selected from Q-45, Q-63, Q-64, Q-65, Q-68, Q-69, Q-70, Q-71, Q-72
and Q-85; and
X is X1,
Embodiments of the present invention also include:

Embodiment B1. A compound of Formula 1A wherein M is C|-C, alkyl, C{-C,
haloalkyl, hydroxy, C{-C4 alkoxy, C,—C, haloalkoxy, C,—C3 alkylamino, C,—
Cg dialkylamino, 1-piperidinyl, 1-pyrrolidinyl or 4-morpholinyl.

Embodiment B2. A compound of Formula 1A wherein M is C;-Cj3 alkyl, C;—-C;
haloalkyl, hydroxy, C,—Cg dialkylamino, 1-piperidinyl, 1-pyrrolidinyl or
4-morpholinyl.

Embodiment B3. A compound of Embodiment B2 wherein M is methyl, halomethyl,
hydroxy, C,—Cg dialkylamino, 1-piperidinyl, 1-pyrrolidinyl or 4-morpholinyl.

Embodiment B4. A compound of Embodiment B3 wherein M is C,—Cg dialkylamino,
1-piperidinyl, 1-pyrrolidinyl or 4-morpholinyl.

Embodiment BS. A compound of Formula 1A or any one of Embodiments B1 through
B4 wherein J! is any one of J-29-1 through J-29-57 (as depicted in Exhibit A).

With regards to the compounds of Formula 1A of this invention, it is noted that various
embodiments of J-29 can be present in two or more enantiomeric forms. The enantiomeric
forms of J-29 embodiments for compounds of Formula 1A of this invention are those
depicted in Exhibit A above. All J-29 enantiomers are included in the Formula 1A
compounds in this invention for embodiments where no specific J-29 enantiomeric form is
depicted.

Specific embodiments include compounds of Formula 1 selected from the group
consisting of:

1-[4-[4-[4,5-dihydro-5-[3-(1H-1,2,4-triazol-1-yl)phenyl]-3-isoxazolyl]-2-thiazolyl]-1-
piperidinyl]-2-[5-methyl-3-(trifluoromethyl)-1 H-pyrazol-1-yl]ethanone,

1-[4-[4-(5-[1,1'-biphenyl]-4-yl-4,5-dihydro-3-isoxazolyl)-2-thiazolyl]-1-piperidinyl]-2-
[5-methyl-3-(trifluoromethyl)-1H-pyrazol-1-yl]ethanone,

4-[4-(5-[1,1'-biphenyl]-2-yl-4,5-dihydro-3-isoxazolyl)-2-thiazolyl]-N-(2,5-
dimethylphenyl)-1-piperidinecarboxamide,

4-[4-(4,5-dihydro-5-[2-(1 H-1,2,4-triazol-1-yl)phenyl]-3-isoxazolyl)-2-thiazolyl]-N-
(2,5-dimethylphenyl)-1-piperidinecarboxamide,

1-[4-[4-[4,5-dihydro-5-[2-(1H-1,2,4-triazol-1-yl)phenyl]-3-isoxazolyl]-2-thiazolyl]-1-
piperidinyl]-2-[5-methyl-3-(trifluoromethyl)-1 H-pyrazol-1-yl]ethanone,
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1-[4-[4-[5-[2-fluoro-6-(1H-1,2,4-triazol-1-yl)phenyl]-4,5-dihydro-3-isoxazolyl]-2-
thiazolyl]-1-piperidinyl]-2-[5-methyl-3-(trifluoromethyl)- 1 H-pyrazol-1-yl]ethanone, and

1-[4-[4-(5-[1,1-biphenyl]-2-yl-4,5-dihydro-3-isoxazolyl)-2-thiazolyl]-1-piperidinyl]-2-
[5-methyl-3-(trifluoromethyl)-1H-pyrazol-1-yl]ethanone.

This invention provides a fungicidal composition comprising a compound selected
from compounds of Formula 1 (including all geometric and sterecoisomers) and N-oxides and
salts thereof, and at least one other fungicide. Of note as embodiments of such compositions
are compositions comprising a compound corresponding to any of the compound
embodiments described above.

This invention provides a fungicidal composition comprising a fungicidally effective
amount of a compound selected from compounds of Formula 1 (including all geometric and
stereoisomers) and N-oxides and salts thereof, and at least one additional component selected
from the group consisting of surfactants, solid diluents and liquid diluents. Of note as
embodiments of such compositions are compositions comprising a compound corresponding
to any of the compound embodiments described above.

This invention provides a method for controlling plant diseases caused by fungal plant
pathogens comprising applying to the plant or portion thereof, or to the plant seed, a
fungicidally effective amount of a compound selected from compounds of Formula 1
(including all geometric and stercoisomers) and N-oxides and salts thereof. Of note as
embodiments of such methods are methods comprising applying a fungicidally effective
amount of a compound corresponding to any of the compound embodiments described
above. Of particular note are embodiments where the compounds are applied as
compositions of this invention.

Also of note are the above embodiments, including Embodiments 1 through 117, Al
through AS, and B1 through BS wherein Formulae 1 and 1A do not include N-oxides
thereof, do not include salts thereof, or do not include N-oxides and salts thereof.

The compounds of Formulae 1 and 1A can be prepared by one or more of the
following methods and variations as described in Schemes 1-29. The definitions of A, G, J,
W, X, Q, Z!, 72, 73, R1, R2, R!5, R16 and n in the compounds of Formulac 1-48 and
Formulae 1Ba and 1Bb below are as defined above in the Summary of the Invention unless
otherwise noted. Formulae 1a—1i are various subsets of Formula 1; Formuls 37a is an
alternative depection of Formula 37.

As shown in Scheme 1, compounds of Formula 1a (Formula 1 wherein A is CHR!9)
wherein W is O can be prepared by coupling of an acid chloride of Formula 2 with an amine
of Formula 3 in the presence of an acid scavenger. Typical acid scavengers include amine
bases such as triethylamine, N,N-diisopropylethylamine and pyridine. Other scavengers

include hydroxides such as sodium and potassium hydroxide and carbonates such as sodium
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carbonate and potassium carbonate. In certain instances it is useful to use polymer-
supported acid scavengers such as polymer-bound N,N-diisopropylethylamine and polymer-
bound 4-(dimethylamino)pyridine. Acid salts of the Formula 3 amines can also be used in
this reaction, provided that at least 2 equivalents of the acid scavenger is present. Typical
acids used to form salts with amines include hydrochloric acid, oxalic acid and
trifluoroacetic acid. In a subsequent step, amides of Formula 1a wherein W is O can be
converted to thioamides of Formula 1a wherein W is S using a variety of standard thiating
reagents such as phosphorus pentasulfide or 2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-
diphosphetane-2,4-disulfide (Lawesson’s reagent).

Scheme 1
15 G l/J J
-~ G 1
R / z Acid —z
1 Scavenger
R'CHCOCI + )
2 3 (R n (R )n

1a wherein W is O

An alternate procedure for the preparation of compounds of Formula 1a wherein W is
O is depicted in Scheme 2 and involves coupling of an acid of Formula 4 with an amine of
Formula 3 (or its acid salt) in the presence of a dehydrative coupling reagent such as
dicyclohexylcarbodiimide (DCCO), 1-(3-dimethylaminopropyl)-3-cthylcarbodiimide
hydrochloride (EDC) or O-benzotriazol-1-yl-N,N,N',N'"-tetramethyluronium hexafluoro-
phosphate (HBTU). Polymer-supported reagents are again useful here, such as polymer-
bound cyclohexylcarbodiimide. These reactions are typically run at 0-40 °C in a solvent
such as dichloromethane or acetonitrile in the presence of a base such as triethylamine or
N,N-diisopropylethylamine. The acids of Formula 4 are known or can be prepared by
methods known to one skilled in the art. For example, RICH,COOH where R! is a
heteroaromatic ring linked through nitrogen can be prepared by reacting the corresponding
R!H compound with a haloacetic acid or ester in the presence of base; see, for example, U.S.
Patent 4,084,955. RICH,COOH wherein R! is a phenyl or a heteroaromatic ring linked
through carbon can be prepared from the corresponding R!CH,-halogen compounds by
displacement of the halogen with cyanide followed by hydrolysis; see, for example, K.
Adachi, Yuki Gosei Kagaku Kyokaishi 1969, 27, 875-876; from RIC(=0)CH;3 by the
Willgerodt-Kindler reaction; see, for example, H. R. Darabi et al., Tetrahedron Letters 1999,
40, 7549-7552 and M. M. Alam and S. R. Adapa, Synthetic Communications 2003, 33, 59—
63 and references cited therein; or from RIBr or RII by palladium-catalyzed coupling with
tert-butyl acetate or diethyl malonate followed by ester hydrolysis; see, for example, W. A.
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Moradi and S. L. Buchwald, J. Am. Chem. Soc. 2001, 123, 7996-8002 and J. F. Hartwig et
al., J. Am. Chem. Soc. 2002, 124, 12557-12565.

Scheme 2
J J
G\Z l/ 15 /
RS Dehydrative ~z
| | couplmg agent /\
RICHCO,H — + ) )
(R ) (R )n
4 3 1a wherein W is O

As the synthetic literature includes many amide-forming methods, the synthetic
procedures of Schemes 1 and 2 are simply representative examples of an wide variety of
methods useful for the preparation of Formula 1 compounds. One skilled in the art also
realizes that acid chlorides of Formula 2 can be prepared from acids of Formula 4 by
numerous well-known methods.

Certain compounds of Formula 1b (Formula 1 wherein A is CHR!S and W is O)
wherein R! is a 5-membered nitrogen-containing heteroaromatic ring linked through the
nitrogen atom can be prepared by reaction of the parent heterocycle of Formula § and a
haloacetamide of Formula 6 as shown in Scheme 3. The reaction is carried out in the
presence of a base such as sodium hydride or potassium carbonate in a solvent such as
tetrahydrofuran, N,N-dimethylformamide or acetonitrile at 0 to 80 °C. The haloacetamide of
Formula 6 can be prepared by the reaction of an amine of Formula 3 with an o-halo
carboxylic acid halide or an a-halo carboxylic acid or its anhydride, analogous to the amide-
forming reactions described in Schemes 1 and 2, respectively.

Scheme 3

s B
Acid scavenger
R'H
5 15 (R b (R-)n
wherein R! is a 5-membered nitrogen-containing heteroaromatic ring unsubstituted on N;

and Y!is Cl, Bror L.

Compounds of Formulae 1¢ (Formula 1 wherein A is NH), wherein R! is phenyl,
naphthalenyl or a 5- or 6-membered heteroaromatic ring, and W is O or S, can be prepared

by reaction of an amine of Formula 3 with an isocyanate or isothiocyanate, respectively, of
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Formula 7 as depicted in Scheme 4. This reaction is typically carried out at an ambient

temperature in an aprotic solvent such as dichloromethane or acetonitrile.

Scheme 4
J
J Rl6 G~ 1,
/X R'NCO RI—N )
HN\/\A T - )/
< I W (R )
(R_)n R 'NCS n
3 7 1c¢ wherein Wis O or S, and

R!®is H

Compounds of Formulae l¢ can also be prepared by the reaction of an amine of
Formula 8 with a carbamoyl or thiocarbamoyl chloride or imidazole of Formula 9 as shown
in Scheme 5. When Y is chlorine, the reaction is typically carried out in the presence of an
acid scavenger. Typical acid scavengers include amine bases such as tricthylamine,
N,N-diisopropylethylamine and pyridine. Other scavengers include hydroxides such as
sodium and potassium hydroxide and carbonates such as sodium carbonate and potassium
carbonate. The carbamoyl or thiocarbamoyl chlorides of Formula 9 (wherein Y is CI) can be
prepared from amines of Formula 3 by treatment with phosgene or thiophosgene,
respectively, or their equivalents, while carbamoyl or thiocarbamoyl imidazoles of Formula
9 (wherein Y is imidazol-1-yl) can be prepared from amines of Formula 3 by treatment with
1,1'-carbonyldiimidazole or 1,1'-thiocarbonyldiimidazole, respectively, according to general
methods known to one skilled in the art.

Scheme 5
J J
16 4
/G\Zl R /G\Z1
Acid scavenger 1 N
R'R'NH  + y R )/
8 (R n (R n

wherein W is O or S; and Y is Cl or imidazol-1-yl.

Certain compounds of Formula 1d (i.e. Formula 1 in which the ring containing X is
saturated) can be prepared from compounds of Formula le where the ring containing X is
unsaturated by catalytic hydrogenation as shown in Scheme 6. Typical conditions involve
exposing a compound of Formula le to hydrogen gas at a pressure of 70 to 700 kPa,
preferably 270 to 350 kPa, in the presence of a metal catalyst such as palladium supported on
an inert carrier such as activated carbon, in a weight ratio of 5 to 20 % of metal to carrier,

suspended in a solvent such as ethanol at an ambient temperature. This type of reduction is
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very well known; see, for example, Catalytic Hydrogenation, L. Cerveny, Ed., Elsevier
Science, Amsterdam, 1986. One skilled in the art will recognize that other certain
functionalities that may be present in compounds of Formula le can also be reduced under

catalytic hydrogenation conditions, thus requiring a suitable choice of catalyst and

conditions.
Scheme 6
J
J /
s G~—~-1
V4
o /X — ]
N
\//\/ Catalyst \/\ )
RI/A (R2)11 o ® )n
le 1d

wherein X is X!, X2, X5, X8 or X9.

Certain compounds of Formula 1 wherein X is X!, X5, X7 or X%, and G is linked to the
ring containing X via a nitrogen atom, can be prepared by displacement of an appropriate
leaving group Y2 on the ring containing the X of Formula 10 with a nitrogen-containing
heterocycle of Formula 11 in the presence of a base as depicted in Scheme 7. Suitable bases
include sodium hydride or potassium carbonate, and the reaction is carried out in a solvent
such as N,N-dimethylformamide or acetonitrile at 0 to 80 °C. Suitable leaving groups in the
compounds of Formula 10 include bromide, iodide, mesylate (OS(O),CH3), triflate
(OS(0),CF3) and the like, and compounds of Formula 10 can be prepared from the
corresponding compounds wherein Y2 is OH, using general methods known in the art.

Scheme 7
J
/
Y2 /G\Zl
W [—X Base RI—A /\X
N A + A o N )
X i H z X ,
Rl—A Ry W Rn
10 11 1

wherein W is O or S; X is X1, X5, X7 or X% and Y2 is a leaving group such as Br, I,
0S(0),Me or OS(0),CFs.

Compounds of Formula 1 wherein X is X2 or X8 can be prepared by reaction of a
compound of Formula 12 with a heterocyclic halide or triflate (OS(0O),CF5) of Formula 13
as shown in Scheme 8. The reaction is carried out in the presence of a base such as
potassium carbonate in a solvent such as dimethylsulfoxide, N,N-dimethylformamide or
acetonitrile at 0 to 80 °C. Compounds of Formula 13 wherein Y2 is triflate can be prepared
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from corresponding compounds wherein Y2 is OH by methods known to one skilled in the
art.

Scheme 8
J
/
X N/\) + 2] L RI—A N )
2 y? v4 &
\?\ 2 \/\Rz
RI—A 1 (R%), 13 W | (R%)y

wherein W is O or S; X is X2 or X8; and Y2 is a leaving group such as Br, I OS(0),Me or
0S(0),CFs.

The amine compounds of Formula 3 can be prepared from the protected amine
compounds of Formula 14 where Y3 is an amine-protecting group as shown in Scheme 9. A
wide array of amine-protecting groups are available (see, for example, T. W. Greene and
P. G. M. Wuts, Protective Groups in Organic Synthesis, 2nd ed.; Wiley: New York, 1991),
and the use and choice of the appropriate protecting groups will be apparent to one skilled in
chemical synthesis. The protecting group can be removed and the amine isolated as its acid
salt or the free amine by general methods known in the art. One skilled in the art will also
recognize that the protected amines of Formula 14 can be prepared by methods analogous to
those described in Schemes 6, 7, and 8 above where the group RIAC(=W) is replaced by Y3
to give useful intermediates of Formula 14 for the preparation of compounds of Formula 1.

Scheme 9
4 G 1’J
X Deprotection /\X
3N A > AN | )
YTNX N
5 2
(R, Ry
14 wherein Y? is an amine protecting group 3

The compounds of Formula 14 can also be prepared by reaction of a suitably
functionalized compound of Formula 15 with a suitably functionalized compound of
Formula 16 as shown in Scheme 10. The functional groups Y4 and Y? are selected from, but
not limited to, moicties such as aldehydes, ketones, esters, acids, amides, thioamides,
nitriles, amines, alcohols, thiols, hydrazines, oximes, amidines, amideoximes, olefins,
acetylenes, halides, alkyl halides, methanesulfonates, trifluoromethanesulfonates, boronic
acids, boronates, and the like, which under the appropriate reaction conditions, will allow the
construction of the various heterocyclic rings G. As an example, reaction of a compound of
Formula 15 where Y4 is a thioamide group with a compound of Formula 16 where Y? is a
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bromoacetyl or chloroacetyl group will give a compound of Formula 14 where G is a
thiazole ring. The synthetic literature describes many general methods for forming 5-
membered heteroaromatic rings and 5-membered partially saturated heterocyclic rings (e.g.,
G-1 through G-59); see, for example, Comprehensive Heterocyclic Chemistry, Vol. 4-6, A.
R. Katritzky and C. W. Rees editors, Pergamon Press, New York, 1984; Comprehensive
Heterocyclic Chemistry II, Vol. 2-4, A. R. Katritzky, C. W. Rees, and E. F. Scriven editors,
Pergamon Press, New York, 1996; and the series, The Chemistry of Heterocyclic
Compounds, E. C. Taylor, editor, Wiley, New York. The use of intermediates of Formula 15
where X is X! and Y# is Br, I, methanesulfonate or trifluoromethanesulfonate to prepare
organozinc reagents for use in cross-coupling reactions with aromatic rings has been
described; see, for example, S. Bellotte, Synlett 1998, 379-380, and M. Nakamura et al.,
Synlett 2005, 1794-1798. One skilled in the art knows how to select the appropriate
functional groups to construct the desired heterocyclic rings such as G. Compounds of
Formula 15 and 16 are known or can be prepared by general methods known in the art. For
example, compounds of Formula 15 wherein Y# is a thioamide group can be prepared from
corresponding compounds wherein Y# is cyano by treatment with sodium hydrosulfide,
analogous to the method demonstrated in Example 2, Step B.

Scheme 10
v4 I
X one or more steps G~ 1

J /
3N ) + oy - X
v \’/\’ , z y3—N A

(R, \y\(Rz)

15 16 14 "

wherein Y4 and Y3 are functional groups suitable for construction of the desired heterocycle
G.

One skilled in the art recognizes that the methods particularly described herein are
illustrative of a wide variety of methods known in the synthetic organic chemistry art that are
useful for preparing compounds of Formula 1. The order of assembling the molecular
components of Formula 1 can be varied, and analogous starting compounds and reagents can
be selected to prepare the various compounds within the scope of Formula 1. For example,
the method of Scheme 10 involves forming the G ring from precursor groups Y4 and Y3
before removing protecting group Y3 as shown in Scheme 9 and attaching the left portion of
the molecule (RIAC(=W)-) as shown in Schemes 1 through 5. Alternatively, a method
analogous to Scheme 10 can be used to form the G ring from precursor groups Y4 and Y>
after attaching the left portion of molecule using methods analogous to Schemes 1 through 5.
This alternate synthetic route is demonstrated in Example 2 wherein Step A is analogous to
Scheme 4, Step B is analogous to a method for preparing a starting compound for Scheme
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10, Step C corresponds to Scheme 28, Step D is analogous to Scheme 20 and Step E is
analogous to Scheme 10.

Certain compounds of Formula 14 where Z! is O, S, or NR2! can be prepared by
displacement of an appropriate leaving group Y2 on G of Formula 17 with a compound of
Formula 18 in the presence of a base as depicted in Scheme 11. Suitable bases include
sodium hydride or potassium carbonate, and the reaction is carried out in a solvent such as
N,N-dimethylformamide or acetonitrile at 0 to 80 °C. Suitable leaving groups in the
compounds of Formula 17 include bromide, iodide, mesylate (OS(O),CHj3), triflate
(OS(0),CF3) and the like. Compounds of Formula 17 can be prepared from corresponding
compounds wherein Y2 is OH by general methods known in the art. The compounds of
Formula 18 are known or can be prepared by general methods known in the art.

Scheme 11
R
/G\Yz /G\Zl
~—X ~—X
y3—N A + H\ZIIJ L 3N A
X , Y NN ,
(R7), (R),
17 18 14

wherein Y2 is a leaving group such as Br, I, 0S(0),Me or OS(0),CF3; and Z! is O, S or
NR2!L,

Certain compounds of Formula 14 where Z! is O, S, or NR2! can also be prepared by
displacement of an appropriate leaving group Y2 on J of Formula 20 with a compound of
Formula 19 in the presence of a base as depicted in Scheme 12. Suitable bases include
sodium hydride or potassium carbonate, and the reaction is carried out in a solvent such as
N,N-dimethylformamide or acetonitrile at 0 to 80 °C. Suitable leaving groups in the
compounds of Formula 20 include bromide, iodide, mesylate (OS(O),CHj3), triflate
(OS(0),CF3) and the like. Compounds of Formula 20 can be prepared from corresponding
compounds wherein Y2 is OH using general methods known in the art.

Scheme 12
J
H /
G\le /G\Zl
/ X
X /J Base )
_ + 5 — BN
v3 N\?,A Y X i
(Rz)n (R,
19 20 14

wherein Y2 is a leaving group such as Br, I, 0S(0),Me or OS(0),CF3; and Z! is O, S or
NR21,
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Compounds of Formula 14 can also be prepared by reaction of a suitably
functionalized compound of Formula 21 with a suitably functionalized compound of
Formula 22 as shown in Scheme 13. The functional groups Y¢ and Y7 are selected from, but
not limited to, moicties such as aldehydes, ketones, esters, acids, amides, thioamides,
nitriles, amines, alcohols, thiols, hydrazines, oximes, amidines, amide oximes, olefins,
acetylenes, halides, alkyl halides, methanesulfonates, trifluoromethanesulfonates, boronic
acids, boronates, and the like, which, under the appropriate reaction conditions will allow the
construction of the various heterocyclic rings J. As an example, reaction of a compound of
Formula 21 where Y is a chloro oxime moiety with a compound of Formula 22 where Y7 is
a vinyl or acetylene group in the presence of base will give a compound of Formula 14
where J is an isoxazoline or isoxazole, respectively. The synthetic literature includes many
general methods for the formation of carbocyclic and heterocyclic rings and ring systems
(for example, J-1 through J-82); see, for example, Comprehensive Heterocyclic Chemistry,
Vol. 4-6, A. R. Katritzky and C. W. Rees editors, Pergamon Press, New York, 1984;
Comprehensive Heterocyclic Chemistry II, Vol. 2-4, A. R. Katritzky, C. W. Rees, and
E. F. Scriven editors, Pergamon Press, New York, 1996, the scries, The Chemistry of
Heterocyclic Compounds, E. C. Taylor, editor, Wiley, New York, and Rodd’s Chemistry of
Carbon Compounds, Vol. 2-4, Elsevier, New York. General procedures for cycloaddition of
nitrile oxides with olefins are well documented in the chemical literature. For relevant
references; see, for example, Lee, Synthesis 1982, 6, 508-509 and Kanemasa et al.,
Tetrahedron 2000, 56, 1057-1064 as well as references cited within. One skilled in the art
knows how to select the appropriate functional groups to construct the desired heterocyclic
ring J. Compounds of Formula 22 are known or can be prepared by general methods known
in the art.

Scheme 13
/Y6 4 J
S~ Ny S—~z!
X
) + /Q one or more steps N A )
®), ®%),
21 22 14

wherein Y0 and Y7 are functional groups suitable for construction of the desired heterocycle
J.

An alternate preparation for the compounds of Formula 14 where Z! is a bond includes
the well known Suzuki reaction involving Pd-catalyzed cross-coupling of an iodide or
bromide of Formula 23 or 26 with a boronic acid of Formula 24 or 25, respectively, as
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shown in Scheme 14. Many catalysts are useful for this type of transformation; a typical
catalyst is tetrakis(triphenylphosphine)palladium.  Solvents such as tetrahydrofuran,
acetonitrile, diethyl ether and dioxane are suitable. The Suzuki reaction and related coupling
procedures offer many alternatives for creation of the G-J bond. For leading references; see,
for example, C. A. Zificsak and D. J. Hlasta, Tetrahedron 2004, 60, 8991-9016. For a
thorough review of palladium chemistry applicable to the synthesis of G-J bonds; see, for
example, J. J. Li and G. W. Gribble, editors, Palladium in Heterocyclic Chemistry: A Guide
for the Synthetic Chemist, Elsevier: Oxford, UK, 2000. Many variations of catalyst type,

base and reaction conditions are known in the art for this general method.

Scheme 14
/G\ Brorl HO
X \
+ B—
3-N P ]
Y \9\) ) 1o p
(R~)n /G\Zl
23 24 Pd catalyst X
N e
G~ / 2
/ B (R%),
/A \OH Bror1”
s ) + ror
Y N\- . .
\/\(R2 14 wherein Z! is
n 26 a direct bond
25

One skilled in the art will recognize that many compounds of Formula 1 can be
prepared directly by methods analogous to those described in Schemes 10 through 14 above
where the group Y3 is replaced by RIAC(=W). Thus, compounds corresponding to
Formulae 15, 17, 19, 21, 23 and 25 in which Y3 is replaced by RIAC(=W) are useful
intermediates for the preparation of compounds of Formula 1.

Thioamides of Formula 1Bb are particularly useful intermediates for preparing
compounds of Formula 1 wherein X is X! using the thioamide-o-haloaryl ring-forming
reaction described for the method of SchemelO. A thioamide of Formula 1Bb can be
prepared by the addition of hydrogen sulfide to the corresponding nitrile of Formula 1Ba as
shown in Scheme 15.
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Scheme 15
CN C(=S)NH,
H,S
A N —_ A N
Rl/ \n/ base Rl/ T
0 0
1Ba 1Bb

wherein R! and A are as defined for Formula 1.

The method of Scheme 15 can be carried out by contacting a compound of Formula
1Ba with hydrogen sulfide in the presence of an amine such as pyridine, diethylamine or
diethanolamine. Alternatively, hydrogen sulfide can be used in the form of its bisulfide salt
with an alkali metal or ammonia. This type of reaction is well documented in the literature
(e.g., A. Jackson et al., EP 696,581 (1996)). This method is demonstrated in Example 1,
Step C and Example 2, Step B..

Certain compounds of Formula 1Ba wherein R! is a 5-membered nitrogen-containing
heteroaromatic ring linked through a nitrogen atom can be prepared by reaction of the parent
heterocycle of Formula § and a haloacetamide of Formula 27 as shown in Scheme 16. The
reaction is carried out in the presence of a base such as sodium hydride or potassium
carbonate in a solvent such as tetrahydrofuran, N,N-dimethylformamide or acetonitrile at 0 to
80 °C. This method is demonstrated in Example 1, Step B.

Scheme 16
CN CN
N | base _A N
Yl/\n/ + R'H —— gl \n/
O 0]
5
27 1Ba

wherein in R!H (Formula 5), R! is a 5-membered nitrogen-containing heteroaromatic ring
unsubstituted on N (i.e. a 5-membered heteroaromatic ring comprising a ring member of the
formula -(NH)-); A is CH,; and Y! is Cl, Bror I.

The haloacetamides of Formula 27 can be prepared by the two methods shown in
Scheme 17.
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Scheme 17
O
31
N~ R N CN
H base
y! N - y! N 1 HN
SOCl, Y CH,C(=0O)Cl
O O
28 27 29

wherein Y! is Cl, Br, or I; and R3! is a tertiary alkyl group such as -C(Me);.

In one method, 4-cyanopiperidine of Formula 29 is haloacetylated by contact with the
appropriate haloacetyl chloride typically in the presence of a base according to standard
methods. Preferred conditions involve use of an aqueous solution of an inorganic base such
as an alkali metal or alkaline-earth carbonate, bicarbonate or phosphate, and a non-water-
miscible organic solvent such as toluene, ethyl acetate or 1,2-dichloroethane. In the second
method depicted in Scheme 17, a 1-(haloacetyl)-N-substituted isonipecotamide derivative of
Formula 28, wherein R3! is tertiary alkyl such as C(Me)s, is dehydrated using a standard
amide dehydrating agent such as thionyl chloride or phosphorus oxychloride in a suitable
solvent. A particularly preferred solvent for this transformation is an N,N-dialkylamide
such as N,N-dimethylformamide. The reaction is typically carried out by adding 0.9 to 2
equivalents, preferably 1.1 equivalents, of phosphorus oxychloride or thionyl chloride to a
mixture of a compound of Formula 28 and 0.5 to 10 parts by weight of solvent, at a
temperature at which the reaction rapidly proceeds during the addition. The addition time
for this reaction is typically around 20 to 90 minutes at typical temperatures of around 35 to
55 °C.

As shown in Scheme 18, the compounds of Formula 28 can be prepared from the
compound of Formula 30 by analogy with the haloacetylation reaction described for Scheme
17.

Scheme 18
o 0
31
31 R
N/R N/
H base H
HN —— y! N
Y!CH,C(=0)CI
0
30 28

The compounds of Formula 30 are known or can be prepared from 4-cyanopyridine or
isonicotinic acid using methods well-known in the art; see, for example, G. Marzolph et al.,
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DE 3,537,762 (1986) for preparation of N-t-butyl pyridinecarboxamides from
cyanopyridines and z-butanol and S. F. Nelsen et al., J. Org. Chem., 1990, 55, 3825 for
hydrogenation of N-methylisonicotinamide with a platinum catalyst.

Halomethyl isoxazole ketones of Formula 3§ are particularly useful intermediates for
preparing certain chiral compounds of Formula 1 wherein J is, for example, selected from
J-29-1 through J-29-57 as depicted in Exhibit A. Halomethyl isoxazole ketones of Formula
35 can be prepared by the multi-step reaction sequences shown in Scheme 19.

Scheme 19
R32 Q wQ
Q  base HO,C
— HO.C—( —_— N
S }\1/0 acid N—O  resolving agent N—O
33
1 32
1. amination
2. Grignard reagent
Grignard
32
R W0 reagent  H3C ‘\\\Q v!
XY —_— “\\Q
\ \
e _0 O —0 halogenating
N N agent 0 N—O
31a 34 35

wherein R32 is C,—~Cg dialkylamino, 1-piperidinyl, 1-pyrrolidinyl or 4-morpholinyl and Q is
as defined above in the Summary of the Invention.

The preparation of the racemic carboxylic acids of Formula 32 can be accomplished
according to the well-known methods of basic or acidic hydrolysis of the corresponding
compounds of Formula 31, preferably using a slight excess of sodium hydroxide in a water-
miscible co-solvent such as methanol or tetrahydrofuran at about 25 to 45 °C. The product
can be isolated by adjusting pH to about 1 to 3 and then filtration or extraction, optionally
after removal of the organic solvent by evaporation. The racemic carboxylic acids of
Formula 32 can be resolved by classical fractional crystallization of diastereomeric salts of
suitable chiral amine bases such as cinchonine, dihydrocinchonine or a mixture thereof. A
cinchonine—dihydrocinchonine mixture in about a 85:15 ratio is particularly useful, as it
provides, for example, the (R)-configured carboxylic acids of Formula 33, wherein R3 is a
substituted phenyl group, as the less soluble salt. Furthermore, these chiral amine bases are
readily available on a commercial scale. The (R)-configured halomethyl ketone
intermediates of Formula 35 afford the more fungicidally active final products of Formula 1
after coupling with thioamides of Formula 1Bb according to the method of Scheme 10. The
halomethyl ketones of Formula 35 can be prepared by first reacting the corresponding

amides of Formula 31, either as pure enantiomers (i.e. Formula 31a) or in enantiomerically
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enriched or racemic mixtures, with one molar equivalent of a methylmagnesium halide
(Grignard reagent) in a suitable solvent or solvent mixture such as tetrahydrofuran and
toluene at about 0 to 20 °C, and the crude ketone products of Formula 34 can be isolated by
quenching with aqueous acid, extraction, and concentration. Then the crude ketones of
Formula 34 are halogenated with a reagent such as sulfuryl chloride to afford the
chloromethyl ketones of Formula 35 wherein Y! is Cl or molecular bromine to afford the
corresponding bromomethyl ketones of Formula 35 wherein Y! is Br. The halomethyl
ketones of Formula 35 can be purified by crystallization from a solvent such as hexanes or
methanol, or can be used without further purification in the condensation reaction with
thioamides.

The transformation reactions depicted in Scheme 19 illustrate compounds of Formula
1A corresponding to Formulae 31 through 35, which are useful as intermediates for the
preparation of certain compounds of Formula 1 wherein J is any one of J-29-1 through
J-29-57 depicted in Exhibit A. R32 in Formulae 31 and 31a as well as corresponding groups
in Formulae 32 through 35 correspond to M in Formula 1A. One skilled in the art
recognizes that analogs of compounds of Formula 31 through 35 are useful for preparing
other compounds of Formula 1 such as wherein J is any one of J-29-58 through J-29-60
depicted in Exhibit A. Furthermore one skilled in the art recognizes that for transformations
shown in Scheme 19, R32 can be other groups besides C,—Cyg dialkylamino, 1-piperidinyl, 1-
pyrrolidinyl or 4-morpholinyl. For example, for the hydrolysis of a compound of Formula
31 to a compound of Formula 32 (corresponding to M in Formula 1A being hydroxy), R32
can also be C;—C4 alkoxy, C|—C, haloalkoxy or C;—-C4 alkylamino. Furthermore, the
methyl (CH3) group in Formula 34 and halomethyl (Y!CH,) group in Formula 35 are
homologously representative of M in Formula 1A being C;—Cj3 alkyl and C,—Cj5 haloalkyl,
respectively.

The isoxazole carboxamides of Formula 31 can be prepared by cycloaddition of the
corresponding hydroxamoyl chlorides of Formula 36 with olefin derivatives of Formula 37,
as shown in Scheme 20.

Scheme 20
32 32
R /N\OH R Q
. /\Q base \
O cl 0 N —0
36 37 31

In this method, all three reacting components (the compounds of Formulae 36 and 37,
and the base) are contacted so as to minimize hydrolysis or dimerization of the hydroxamoyl
chloride of Formula 36. In one typical procedure, the base, which can either be a tertiary
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amine base such as tricthylamine or an inorganic base such as an alkali metal or alkaline-
earth carbonate, bicarbonate or phosphate, is mixed with the olefin derivative of Formula 37,
and the hydroxamoyl chloride of Formula 36 is added gradually at a temperature at which
the cycloaddition proceeds at a relatively rapid rate, typically between 5 and 25 °C.
Alternatively, the base can be added gradually to the other two components (the compounds
of Formulae 36 and 37). This alternative procedure is preferable when the hydroxamoyl
chloride of Formula 36 is substantially insoluble in the reaction medium. The solvent in the
reaction medium can be water or an inert organic solvent such as toluene, hexane or even the
olefin derivative used in excess. The product can be separated from the salt co-product by
filtration or washing with water, followed by evaporation of the solvent. The crude product
can be purified by crystallization, or the crude product can be used directly in the methods of
Scheme 19. The method of Scheme 20 is demonstrated in Example 1, Step F. Also, a
method analogous to Scheme 20 is demonstrated in Example 2, Step D. Compounds of
Formula 31 are useful precursors to the corresponding methyl ketones of Formula 34 and
halomethyl ketones of Formula 35, and are also useful for preparing the resolved
enantiomers of the compounds of Formulaec 34 and 35 by hydrolysis, resolution, methyl
ketone synthesis and halogenation, as shown in Scheme 19.

Compounds of Formula 1f can be prepared by several methods. In one method, a
compound of Formula 38 wherein Y3 is a leaving group such as halogen, for example iodine,
is reacted with a compound of Formula 39 wherein Z3 is O, S or NH as shown in Scheme 21.

Scheme 21
Q—+8 Q—-3G
G 1’J\ZZI J~7 2o
1—A / X/ 1—A /\X/
R N ) + 3G R —
\,/\' HZ°GY — N\’/_,
W R?), \(R2
W n
38 39 1f

Y8isF, Cl, Br, I; Z3 is O, S or NH; GG is GA, GN or GP.

This reaction (known as the Ullmann ether synthesis when Z3 is O) is well known to
one skilled in the art. The reaction is typically carried out in the presence of an inorganic
base such as potassium carbonate or cesium carbonate and with a metal catalyst, for example,
copper iodide. Temperatures between room temperature and 150 °C and solvents such as
dimethyl sulfoxide and N,N-dimethylformamide are suitable for the reaction. Diaryl ethers of
Formula 1f wherein Z3 is O can also be prepared using palladium-catalyzed Buchwald-
Hartwig reaction, nucleophilic aromatic substitution or arylboronic acid diaryl ether
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coupling. For a recent review of these methods, including the Ullmann diaryl ether
synthesis; see, for example, R. Frian and D. Kikeji, Synthesis 2006, /4, 2271-2285.

Conditions similar to those described for diaryl ethers can also be used to prepare
compounds of Formula 1f where Z is S or NH. For a recent review of the preparation of
sulfur and nitrogen analogs; see, for example, S. V. Ley and A. W Thomas, Angew. Chem.,
Int. Ed. Engl. 2003, 42, 5400.

A similar copper-catalyzed method can be used to prepare compounds of Formula 1g
(i.e. Formula 1f wherein Z3 is a direct bond and GO is GOn bonded through a nitrogen ring
member) wherein GOm is GA, GN or GP bonded through a nitrogen atom ring member of
GGn to Q from a heterocycle HGOM in which H is connected to a nitrogen ring member, for

example, triazole, or a salt thereof (e.g., sodium triazole) as shown in Scheme 22.

Scheme 22
Q\Yg Q\ Gn
I~ J—7 ¢

/G\Zl G—yI
X X
RI/A N/\.A + HGGn RI/A N/\‘A
X " NeX ,

w Ry W (R
38 1g

Y8isF, Cl, Br, I; GGn is a GA, GN or GP bonded through a ring nitrogen atom to Q.

A ligand such as (1R,2R)-N,N-dimethyl-1,2-cyclohexenediamine can be used to
increase the solubility and reactivity of the copper catalyst. The reaction is typically carried
out in a solvent such as dimethylsulfoxide or in a mixed solvent such as dimethylsulfoxide-
water at temperatures between room temperature and 200 °C. For leading reference; see, for
example, Andersen et al., Synlett 2005, 14, 2209-2213. This method is demonstrated in
Example 1, Step H.

Compounds of Formula 1h (i.e. Formula 1f wherein Z3 is a direct bond, and GO is GG¢
bonded through a sp? carbon atom ring member) wherein GG¢ is GA, GN or GP bonded
through an sp? carbon atom ring member of GG¢ to Q can be prepared by a variety of general
methods including the well known Suzuki reaction involving Pd-catalyzed cross-coupling as

shown in Scheme 23.
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Scheme 23
J—~ 2’Q\Y9 Q—Ge
G\Zl, Z G IIJ\Zz
~z

I—A /- g A Fx/
R N A + (HO),BGS® R )
\,/\ 2 . N\’/\,

W (R?), W (R),

40 41

1h

Y? is Cl, Br, I, or 0S(0),CF3; GG¢ is GA, GN or GP bonded through an sp? ring carbon
atom to Q.

The conditions for coupling an iodide or bromide of Formula 40 with a boronic acid of
Formula 41 wherein the boron is attached to an sp? ring carbon atom in GO¢ are similar to
those described for the method of Scheme 14 above. Many catalysts are useful for this type
of transformation; a typical catalyst is tetrakis(triphenylphosphine)palladium. Solvents such
as tetrahydrofuran, acetonitrile, diethyl ether and dioxane are suitable. The Suzuki reaction
and related coupling procedures offer many alternatives for creation of a direct bond
between the Q and GG¢ rings. For leading references; see, for example, C. A. Zificsak and
D. J. Hlasta, Tetrahedron 2004, 60, 8991-9016. For a thorough review of palladium
chemistry applicable to the synthesis of QGOG¢ bonds; see, for example, J. J. Li and
G. W. Gribble, editors, Palladium in Heterocyclic Chemistry: A Guide for the Synthetic
Chemist, Elsevier: Oxford, UK, 2000. Many variations of catalyst type, base and reaction
conditions are known in the art for this general method.

As shown in Scheme 24, methods for preparing compounds of Formula 1f wherein Z3
is -C=C- include the well-known Sonogashira reaction using Pd-catalyzed cross-coupling of
a halide of Formula 40 wherein Y? is a halogen such as iodine or bromide with an alkyne of
Formula 42 in the presence of a metal catalyst and a base.

Scheme 24
Q\Yg GO
. 1,J\Zz’ J 7,Q\Zs’
\Z S~~7<
e H——=—=—00 Gyl 7~
RI—A / N4 Z
)/N\’/\A 42 Rl—A N/ )
W R?), - NXC
Y (R,
40 1f

Y? is Cl, Br, I, or 0S(0),CF3; Z3 is -C=C-; GU is GA, GNor GP.
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Many catalysts are useful for this type of transformation; a typical catalyst is
dichlorobis(tri-o-tolylphosphine)palladium (II). Suitable solvents include tetrahydrofuran,
acetonitrile and ethyl acetate. Suitable metal catalysts include, for example, copper iodide.
Typical bases include, for example, tricthylamine or Hunig’s base. For leading references;
see, for example, I. B. Campbell, Organocopper Reagents 1994, 217-235.

As shown in Scheme 25, compounds of Formula 1f wherein Z3 is -C=C- can serve as
starting materials to prepare compounds of Formula 1f wherein Z3 is -CH,CHj,- by reduction

with hydrogen in the presence of a catalyst, for example, palladium on carbon.

Scheme 25
G
G
/Q\Z3, /GG
/J\Zz IQ\Z3
G~—1 J~—-2
/ 7 ’ Z
X /G\Zl
RI/A /\ X
N ) Hy PAIC gl /-
\’/\ , P N\/\A
\ (R 2
W (R),

1f wherein Z3 is -C;OC-

GG is GA, GNor GP.
The reduction is typically carried out under an atmosphere of hydrogen at pressures

1f wherein Z* is -CH,CH,-

from atmospheric to 700 kPa, preferably about 400 kPa, in a solvent such as ethyl acetate or
ethanol using methods well known to one skilled in the art.

As shown in Scheme 26, preparation of the compounds of Formula 1f wherein Z3 is
-C=C- includes the well-known Heck reaction using Pd-catalyzed cross-coupling of a halide
of Formula 44 wherein Y10 is a halogen such as iodine or bromide with an alkene of

Formula 45 in the presence of a metal catalyst and a base, such as triethylamine or sodium

bicarbonate.
Scheme 26
Qw10 GY
/J\Zzl Y /Q\Z3,
X - =~z

RI—A N/\ ) H,C=CH-G° X

X 45 R N_

2 _— \r/\

W (R), >

\\% (R%)y
44 1f

Y10 is Cl, Br, I, Ny*, OS(0),Ph or 0S(0),CF3; Z3 is -C=C-; GG is a GA, GN or GP.
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Many catalysts are useful for this type of transformation; a typical catalyst is
tris(dibenzylideneacetone)dipalladium. Suitable solvents include N, N-dimethylformamide
and acetonitrile. For a review of the Heck reaction; see, for example, W. Cabri and
I. Candiani, Acc. Chem Res. 1995, 28, 2-7.

Compounds of Formula 1i (i.e. Formula 1 wherein Z3 is a direct bond and GO is a
tetrazole ring bonded to Q through the tetrazole ring carbon atom) can be prepared from
nitriles of Formula 46 as shown in Scheme 27.

Scheme 27
Q— N
S~ ’Q\< )
X =z
R]/A X/
W R, > >]/ X
W Ry

46
1i

A nitrile of Formula 46 is reacted with an azide such as sodium azide or trimethylsilyl
azide in a solvent such at N,N-dimethylformamide or toluene at temperatures from room
temperature to 140 °C to form a compound of Formula 1i. For leading references; see, for
example, B. Schmidt, D. Meid and D. Kieser, Tetrahedron 2006, 63, 492-496.

Aldehydes of Formula 47 can be used to prepare olefins of Formula 37a using the
well-known Wittig (this method is demonstrated in Example 1, Step E) or Tebbe olefination

reactions as shown in Scheme 28.

Scheme 28

®
(Ph);PCH;4 Bre
base

PR 3G
OHC yale Q0
_ X \Z3GG

47 37a

GGis GA, GNor GP.

In the Wittig reaction, a methyltriphenylphosphonium halide such as
methyltriphenylphosphonium bromide is reacted with a base such at #BuOK.
Tetrahydrofuran is a suitable solvent for this reaction. For additional leading references for
the Wittig reaction; see, for example, A. Maercker Org. React. 1965, 14, 270-490; and for
the Tebbe reaction; see, for example, H. Pommer, Angew. Chem. Int. Ed. Engl. 1977, 16,
423-429 and S.H. Pine, Org. React. 1993, 43 1-91. This method is demonstrated in
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Example 2, Step C. The olefins of Formula 37a are starting materials for the method shown
in Scheme 20.

Reactions similar to those described in Scheme 21 can also be carried out on
intermediates before coupling, for example, aldehydes of Formula 48 in Scheme 29 are
useful starting materials to prepare the aldehydes of Formula 47.

Scheme 29
/Q\ M+ /Q\ 3~G
OHC Y Hz3GS —> OHC Z°G
48 39 47

Y!isF, Cl, Br, I; Z3is O, S or NH; GG is GA, GN or GP.

The method of Scheme 29 using reagents and reaction conditions similar to those
described for Scheme 21 provides, for example, the corresponding diaryl ether when Z3 is
oxygen, (e.g., 2-phenoxybenzaldehyde is obtained starting with 2-iodobenzaldehyde and
phenol). Several starting aldehydes of Formula 48 are commercially available, for example,
the ortho, meta and para isomers of fluorobenzaldehyde, chlorobenzaldehyde,
bromobenzaldehyde and iodobenzaldehyde.

Similarly, methods analogous to those described in Schemes 22-27 can also be used to
prepare aldehydes of Formula 47; see, for example, W. Mansawat, et. al. Tetrahedron
Letters 2007, 48(24), 4235-4238 for 2-(phenylthio)benzaldehyde; A. Cwik, Z. Hell, F.
Figueras, Advanced Synthesis &  Catalysis 2006, 348(4/5), 523-530 for
2-(2-phenylethenyl)benzaldehyde; T. Sakamoto, Y. Kondo, N. Miura, K. Hayashi, H.
Yamanaka, Heterocycles 1986, 24(8), 2311-14 for 2-(phenylethynyl)benzaldehyde; and
J. Rosevear, J. F. K. Wilshire, John F. K. Australian Journal of Chemistry 1991, 44(8),
1097-114 for 2-(1H-1,2,4-triazol-1-yl)benzaldehyde.

Several aldehydes of Formula47 are also commercially available including
2-phenylbenzaldehyde, 2-phenoxybenzaldehyde 2-(furan-2-yl)benzaldehyde, 2-(thien-2-
yl)benzaldehyde, 2-(imidazol-1-yl)benzaldehyde and 2-(thiazol-2-yl)benzaldehyde.

It is recognized that some reagents and reaction conditions described above for
preparing compounds of Formulac1 and 1A may not be compatible with certain
functionalities present in the intermediates. In these instances, the incorporation of
protection/deprotection sequences or functional group interconversions into the synthesis
will aid in obtaining the desired products. The use and choice of the protecting groups will
be apparent to one skilled in chemical synthesis (see, for example, T. W. Greene and P. G.
M. Wuts, Protective Groups in Organic Synthesis, 2nd ed.; Wiley: New York, 1991). One
skilled in the art will recognize that, in some cases, after the introduction of a given reagent

as it is depicted in any individual scheme, it may be necessary to perform additional routine
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synthetic steps not described in detail to complete the synthesis of compounds of Formulae 1
and 1A. One skilled in the art will also recognize that it may be necessary to perform a
combination of the steps illustrated in the above schemes in an order other than that implied
by the particular sequence presented to prepare the compounds of Formulae 1 and 1A.

One skilled in the art will also recognize that compounds of Formulae 1 and 1A and
the intermediates described herein can be subjected to various electrophilic, nucleophilic,
radical, organometallic, oxidation, and reduction reactions to add substituents or modify
existing substituents.

Without further elaboration, it is believed that one skilled in the art using the preceding
description can utilize the present invention to its fullest extent. The following Examples
are, therefore, to be construed as merely illustrative, and not limiting of the disclosure in any
way whatsoever. Steps in the following Examples illustrate a procedure for each step in an
overall synthetic transformation, and the starting material for each step may not have
necessarily been prepared by a particular preparative run whose procedure is described in
other Examples or Steps. Percentages are by weight except for chromatographic solvent
mixtures or where otherwise indicated. Parts and percentages for chromatographic solvent
mixtures are by volume unless otherwise indicated. 'H NMR spectra are reported in ppm

[P

downfield from tetramethylsilane; “s” means singlet, “d” means doublet,

(3 ” C 9

m” means multiplet, “q” means quartet, “dd” means doublet of doublet, “br s” means broad

“t” means triplet,

singlet, “br d” means broad doublet, “br t” means broad triplet, “br m” means broad
multiplet.
EXAMPLE 1
Preparation of 1-[4-[4-[4,5-dihydro-5-[3-(1H-1,2,4-triazol-1-yl)phenyl]-3-isoxazolyl]-2-
thiazolyl]-1-piperidinyl]-2-[5-methyl-3-(trifluoromethyl)- 1 H-pyrazol-1-yl]ethanone
(Compound 1)

Step A: Preparation of 1-(2-chloroacetyl)-4-piperidinecarbonitrile

A mixture of 4-piperidinecarbonitrile (200 g, 1.80 mol) and 40 % aqueous potassium
carbonate solution (342 g, 0.99 mol) in dichloromethane (1 L) was cooled to —10 °C, and a
solution of chloroacetyl chloride (210 g, 1.86 mol) in dichloromethane (300 mL) was added
over about 75 minutes while maintaining the reaction mixture at —10 to 0 °C. After the
addition was complete, the reaction mixture was separated, the upper aqueous phase was
extracted with dichloromethane (2 x 300 mL), and the combined organic phases were
concentrated under reduced pressure to give 312 g of the title compound as a liquid which
slowly crystallized on standing. This compound was of sufficient purity to use in subsequent
reactions.

IH NMR (CDCl3) & 1.8-2.1 (m, 4H), 2.95 (m, 1H), 3.5-3.8 (m, 4H), 4.08 (q, 2H).
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Step Al: Alternative preparation of 1-(2-chloroacetyl)-4-piperidinecarbonitrile

A solution of N-(1,1-dimethylethyl)-4-piperidinecarboxamide (201 g, 1.0 mol) in
dichloromethane (1 L) was cooled under nitrogen to —5 °C, and chloroacetyl chloride (124 g,
1.1 mol) in 300 mL of dichloromethane was added dropwise over 30 minutes while
maintaining the reaction mixture at 0 to 5 °C. Then 20 % aqueous potassium carbonate
solution (450 g, 0.65 mol) was added dropwise over 30 minutes while keeping reaction
mixture between 0 and 5 °C. The reaction mixture was stirred for an additional 30 minutes at
0 °C, and then allowed to warm to room temperature. The layers were separated, and the
aqueous layer was extracted with dichloromethane (200 mL). The combined
dichloromethane layers were concentrated under reduced pressure to yield a solid, which
was triturated with 400 mL of hexanes. The slurry was filtered, and the filter cake was
washed with 100 mL of hexanes and dried in a vacuum oven overnight at 50 °C to give
185.5 g of 1-(2-chloroacetyl)-N-(1,1-dimethylethyl)-4-piperidinecarboxamide as a solid,
melting at 140.5-141.5 °C.

IH NMR (CDCl3) & 1.35 (s, 9H), 1.6-2.0 (m, 4H), 2.25 (m, 1H), 2.8 (t, 1H), 3.2 (t, 1H), 3.9
(d, 1H), 4.07 (s, 2H), 4.5 (d, 1H), 5.3 (br s, 1H).

To a solution of 1-(2-chloroacetyl)-N-(1,1-dimethylethyl)-4-piperidinecarboxamide
(26.1 g, 0.10 mol) in N,N-dimethylformamide (35 mL) was added phosphorus oxychloride
(18.8 g, 0.123 mol) dropwise over 30 minutes while allowing the temperature of the reaction
mixture to rise to 37 °C. The reaction mixture was heated at 55 °C for 1 h and then was
slowly added to water (about 150 g) cooled with ice to maintain a temperature of about
10 °C. The pH of the reaction mixture was adjusted to 5.5 with 50 % NaOH aqueous
solution. The mixture was extracted with dichloromethane (4 x 100 mL), and the combined
extract was concentrated under reduced pressure to give 18.1 g of the title compound as a
solid. This compound was of sufficient purity to use in subsequent reactions.

Step B: Preparation of 1-[2-[5-methyl-3-(trifluoromethyl)-1H-pyrazol-1-yl]acetyl]-4-
piperidinecarbonitrile

A solution of 3-methyl-5-trifluoromethylpyrazole (9.3 g, 62 mmol) and 45 % aqueous
potassium hydroxide solution (7.79 g, 62 mmol) in N,N-dimethylformamide (25 mL) was
cooled to 5 °C, and 1-(2-chloroacetyl)-4-piperidinecarbonitrile (i.e. the product of Example 1,
Step A or Al) (11.2 g, 60 mmol) was added. The reaction mixture was stirred for 8 h at 5—
10 °C, then diluted with water (100 mL), and filtered. The filter cake was washed with
water and dried at 50 °C in a vacuum-oven to give 15 g of the title compound as a solid
containing 3 % of its regioisomer, ie. 1-[2-[3-methyl-5-(trifluoromethyl)-1H-pyrazol-
1-yl]acetyl]-4-piperidinecarbonitrile.

IH NMR (CDCl3) & 1.88 (m, 4H), 2.32 (s, 3H), 2.95 (m, 1H), 3.7 (m, 4H), 5.0 (q, 2H), 6.34
(s, 1H).
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Step C: Preparation of 1-[2-[5-methyl-3-(trifluoromethyl)-1H-pyrazol-1-yl]acetyl]-4-
piperidinecarbothioamide

Hydrogen sulfide gas was passed into a solution of 1-[2-[5-methyl-
3-(trifluoromethyl)-1H-pyrazol-1-yl]acetyl]-4-piperidinecarbonitrile (i.e. the product of
Example 1, Step B) (9.0 g, 30 mmol) and diethanolamine (3.15 g, 30 mmol) in
N,N-dimethylformamide (15 mL) at 50 °C in a flask equipped with dry-ice condenser. The
hydrogen sulfide feed was stopped when the reaction mixture became saturated with
hydrogen sulfide, as indicated by condensation on the cold-finger. The reaction mixture was
stirred for an additional 30 minutes at 50 °C. Then excess hydrogen sulfide gas was sparged
into the scrubber by a subsurface nitrogen flow, and water (70 mL) was gradually added.
The reaction mixture was cooled to 5 °C, filtered, and washed with water (2 x 30 mL). The
filter cake was dried at 50 °C in a vacuum-oven to give 8.0 g of the title compound as a solid,
melting at 185-186 °C.

IH NMR (CDCl3) 8 1.7 (m, 2H), 2.0 (m, 2H), 2.29 (s, 3H), 2.65 (t, 1H), 3.0 (m, 1H), 3.2 (t,
1H), 4.0 (d, 1H), 4.6 (d, 1H), 4.96 (d, 1H), 5.4 (d, 1H), 6.35 (s, 1H), 7.4 (br s, 1H), 7.5 (br
s, 1H).

Step D: Preparation of 3-chloro-N-hydroxy-2-oxo-propanimidoyl chloride

To a solution of 1,3-dichloroacetone (100 g, 0.79 mol) in 2 M solution of hydrogen
chloride in diethyl ether (400 mL) at 15 °C was added #-butyl nitrite (55 g, 0.534 mol) over
10 minutes. The reaction progress was monitored by !H NMR to obtain ~85 % conversion
with no more than 3 % of the bis-nitrosation side product. The reaction mixture was
concentrated under reduced pressure to leave a semi-solid, which was then thoroughly rinsed
with chlorobutane. The resulting solid was collected under filtration to give a 77 g of the
title compound as a white solid. The filtrate was further concentrated under reduced pressure
to give a semi-solid residue, which was rinsed with additional chlorobutane. The resulting

solid was collected under filtration to give additional 15 g of the title compound as a white

solid.
IH NMR (DMSO-dg) 6 4.96 (s, 2H), 13.76 (s, 1H).
Step E: Preparation of 1-ethenyl-3-iodobenzene

A mixture of 3-iodobenzaldehyde (2.0 g, 8.6 mmol) and methyltriphenylphosphonium
bromide (4.62 g, 12.9 mmol) in tetrahydrofuran (50 mL) was cooled to 0 °C, and a solution
of potassium tert-butoxide (1.45 g, 12.9 mmol) in tetrahydrofuran (20 mL) was added
dropwise at 0 °C over 1 h. The reaction mixture was allowed to warm to room temperature
and stirred for 12 h. The reaction mixture was filtered through Celite® diatomaceous filter
aid with hexane, treated with DARCO® activated charcoal, and filtered a second time. The
resulting oil was purified by column chromatography on silica gel using 100 % hexane to 10

% cthyl acetate in hexanes as eluant to give 1.82 g of the title compound as a yellow oil.
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IH NMR (CDCl3) §5.28 (d, 1H), 5.74 (d, 1H), 6.60 (dd, 1H), 7.05 (t, 1H), 7.35 (d, 1H),
7.56-7.59 (m, 1H), 7.74-7.77 (m, 1H).
Step F: Preparation of 2-chloro-1-[4,5-dihydro-5-(3-iodophenyl)-3-

isoxazolyl]ethanone

To a solution of 1-ethenyl-3-iodobenzene (i.e. the product of Example 1, Step E)
(1.82 g, 7.9 mmol) and 3-chloro-N-hydroxy-2-oxo-propanimidoyl chloride (i.e. the product
of Example 1, Step D) (1.23 g, 7.9 mmol) in acetonitrile (32 mL) was added sodium
bicarbonate (1.99 g, 23.7 mmol), and the reaction mixture was stirred at room temperature
for 12 h. The reaction mixture was concentrated, taken up in water and extracted with
dichloromethane, filtered through a ChemElute® diatomaceous earth-based liquid-liquid
exchange cartridge, and concentrated to give 2.38 g of the title compound as a yellow oil.

IH NMR (CDCl3) & 3.17 (dd, 1H), 3.62 (dd, 1H), 4.72 (s, 2H), 5.74 (dd, 1H), 7.13 (t, 1H),

7.24-7.28 (m, 1H), 7.63-7.72 (m, 2H).

Step G: Preparation of 1-[4-[4-[4,5-dihydro-5-(3-iodophenyl)-3-isoxazolyl]-2-
thiazolyl]-1-piperidinyl]-2-[S-methyl-3-(trifluoromethyl)-1 H-pyrazol-1-
yl]ethanone

To a mixture of 2-chloro-1-[4,5-dihydro-5-(3-iodophenyl)-3-isoxazolyl]ethanone (i.c.
the product of Example 1, Step F) (2.38 g, 7.8 mmol) and tetrabutylammonium bromide
(238 mg, 0.74 mmol) in acetone (50 mL) was added 1-[2-[5-methyl-3-(trifluoromethyl)-1H-
pyrazol-1-yl]acetyl]-4-piperidinecarbothioamide (i.e. the product of Example I, Step C)
(2.56 g, 7.7 mmol). The reaction mixture was refluxed for 12 h. After cooling the reaction
mixture was concentrated and then taken up in water. The pH was adjusted to 8 with
saturated sodium bicarbonate, 1.5 mL Clorox® sodium hypochlorite bleach was added, and
the mixture was extracted 2 times with ethyl acetate. The combined organic extracts were
washed with brine, dried over magnesium sulfate, treated with DARCO®, filtered through
Celite® diatomaceous filter aid, and concentrated. The resulting oil was purified by column
chromatography on silica gel using 20 % ethyl acetate in hexanes to 50 % acetone in hexanes
as eluant to give 2.76 g of the title compound as a light yellow solid foam.

IH NMR (CDCl3) 8 1.70-1.85 (m, 2H), 2.20 (br t, 2H), 2.32 (s, 3H), 2.90 (t, 1H), 3.25-3.45
(m, 4H), 3.85 (dd, 1H), 4.05 (d, 1H), 4.58 (d, 1H), 4.95-5.05 (m, 2H), 5.70 (dd, 1H), 7.11
(t, 1H), 7.35 (d, 1H), 7.60-7.70 (m, 2H) 7.75 (s, 1H).

Step H: Preparation of 1-[4-[4-[4,5-dihydro-5-[3-(1H-1,2,4-triazol-1-yl)phenyl]-3-
isoxazolyl]-2-thiazolyl]-1-piperidinyl]-2-[5-methyl-3-(trifluoromethyl)- 1 H-
pyrazol-1-yl]ethanone

Sodium 1,2,4-triazole (63.0 mg, 0.69 mmol) was added to a mixture of 1-[4-[4-[4,5-
dihydro-5-(3-iodophenyl)-3-isoxazolyl]-2-thiazolyl]-1-piperidinyl]-2-[5-methyl-3-
(trifluoromethyl)-1H-pyrazol-1-yl]ethanone (i.e. the product of Example 1, Step G),
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(217 mg, 0.34 mmol), (+)-sodium L-ascorbate (3.4 mg, 0.017 mmol), copper iodide (6.6 mg,
0.034 mmol) and (1R,2R)-N,N-dimethyl-1,2-cyclohexenediamine (7.3 mg, 0.051 mmol) in
2 mL of an 80:20 solution of dimethylsulfoxide and water. The reaction mixture was heated
at 60 °C for 20 h and then at 100 °C for 24 h. After cooling, the reaction mixture was diluted
with water and extracted 2 times with ethyl acetate. The combined organic extracts were
washed 5 times with water, then brine, and dried over magnesium sulfate, filtered and
concentrated. The resulting oil was purified by column chromatography on silica gel using
75 % ethyl acetate in hexanes as eluant to give 49 mg of the title compound, a compound of
the present invention, as a pale yellow solid foam, melting at 83-85 °C.

I'H NMR (CDCl3) & 1.68-1.89 (m, 2H), 2.19 (brt, 2H), 2.32 (s, 3H), 2.83-2.94 (m, 1H),
3.25-3.36 (m, 2H), 3.46 (dd, IH), 3.94 (dd, IH), 4.05 (d 1H), 4.57 (d, 1H), 4.91-5.05
(m, 2H), 5.84 (dd, 1H), 6.33 (s, 1H), 7.42-7.46 (m, 1H), 7.53 (t, 1H), 7.62-7.67 (m, 2H),
7.73-7.76 (m, 1H), 8.10 (s, 1H), 8.59 (s, 1H).

EXAMPLE 2
Preparation of 4-[4-(5-[1,1'-biphenyl]-2-yl-4,5-dihydro-3-isoxazolyl)-2-thiazolyl]-N-(2,5-
dimethylphenyl)-1-piperidinecarboxamide (Compound 17)

Step A: Preparation of 4-cyano-N-(2,5-dimethylphenyl)-1-piperidinecarboxamide

A solution of 4-cyanopiperidine (11.0 g, 100 mmol) in diethyl ether (350 mL) was
cooled to 0 °C with an ice-water bath. A solution of 2-isocyanato-1,4-dimethylbenzene
(14.7 g, 100 mmol) in diethyl ether (50 mL) was added into the reaction mixture over
30 minutes to give a thick precipitate. The reaction mixture was warmed to room
temperature, and the resulting solids were filtered, washed with diethyl ether and air-dried to
give 25.3 g of the title compound as a white powder, melting at 187-190 °C.

IH NMR (CDCl3): 8 1.95 (m, 4H), 2.19 (s, 3H), 2.30 (s, 3H), 2.90 (m, 1H), 3.45 (m, 2H),
3.70 (m, 2H), 6.10 (br s, 1H), 6.85 (m, 1H), 7.04 (m, 1H), 7.37 (m, 1H).

Step B: Preparation of 4-(aminothioxomethyl)-N-(2,5-dimethylphenyl)-1-piperidine-

carboxamide

A mixture of 4-cyano-N-(2,5-dimethylphenyl)-1-piperidinecarboxamide (i.e. the
product of Example 2, Step A) (12.75 g, 49.6 mmol), sodium hydrosulfide hydrate (11.1 g,
150 mmol) and diethylamine hydrochloride (10.9 g, 100 mmol) in N,N-dimethylformamide
(50 mL) was stirred at room temperature for 3 days. The resulting thick, green suspension
was added dropwise into ice water (600 mL). The resulting solid was filtered, washed with
water and air-dried to give 12.5 g of the title compound as a tan solid decomposing at
155-156 °C.

IH NMR (DMSO-dg): 8 1.67 (m, 4H), 2.10 (s, 3H), 2.23 (s, 3H), 2.75 (m, 3H), 4.15 (m, 2H),
6.85 (m, 1H), 7.0 (m, 1H), 7.05 (m, 1H), 7.95 (br s, 1H), 9.15 (br s, 1H), 9.22 (br s, 1H).
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Step C: Preparation of 2-ethenyl-1,1'-biphenyl

A mixture of [1,1'-biphenyl]-2-carboxaldehyde (2.00 g, 11.0 mmol) and
methyltriphenylphosphonium bromide (5.88 g, 16.5 mmol) in tetrahydrofuran (40 mL) was
cooled to 0 °C, and a solution of potassium ferz-butoxide (1.85 g, 16.5 mmol) in
tetrahydrofuran (20 mL) was added dropwise at 0 °C over 1 h. The reaction mixture was
allowed to warm to room temperature and stirred for 12 h, then filtered through Celite®
diatomaceous filter aid with hexane and concentrated under reduced pressure. The resulting
oil was treated with hexanes, filtered again, concentrated under reduced pressure and
purified by column chromatography on silica gel using 100% hexane to 10% cthyl acetate in
hexanes as eluant to give 1.69 g of the title compound as a colorless oil.
IH NMR (CDCl3) 85.18 (dd, I1H), 5.70 (dd, 1H), 6.71 (dd, 1H), 7.27-7.44 (m, 8H),
7.62-7.66 (m, 1H).
Step D: Preparation of 1-(5-[1,1'-biphenyl]-2-yl-4,5-dihydro-3-isoxazolyl)-2-

chloroethanone

To a solution of 2-ethenyl-1,1'-biphenyl (i.e. the product of Example 2, Step C) (750
mg, 4.17 mmol) and 3-chloro-N-hydroxy-2-oxo-propanimidoyl chloride (i.e. the product of
Example 1, Step D) (646 mg, 4.17 mmol) in acetonitrile (13 mL) was added sodium
bicarbonate (1.05 g, 12.5 mmol), and the reaction mixture was stirred at room temperature
for 2 days. The reaction mixture was concentrated under reduced pressure. The resultant
residue was taken up in ethyl acetate, 2 mL of water added and eluted with ethyl acetate
through a ChemElute® diatomaceous earth-based liquid-liquid exchange cartridge and
concentrated to give 630 mg of the title compound as a colorless oil.

IH NMR (CDCls) & 3.14 (dd, 1H), 3.37 (dd, 1H), 4.63-4.73 (m, 2H), 5.79 (dd, 1H), 7.26-
7.46 (m, 9H).
Step E: Preparation of 4-[4-(5-[1,1'-biphenyl]-2-yl-4,5-dihydro-3-isoxazolyl)-2-
thiazolyl]-N-(2,5-dimethylphenyl)-1-piperidinecarboxamide

To a mixture of 1-(5-[1,1'-biphenyl]-2-yl-4,5-dihydro-3-isoxazolyl)-2-chloroethanone
(i.e. the product of Example 2, Step D) (200 mg, 0.67 mmol) and 4-(aminothioxomethyl)-N-
(2,5-dimethylphenyl)-1-piperidine-carboxamide (i.e. the product of Example 2, Step B)
(195 mg, 0.67 mmol) in acetonitrile (5mL) was added sodium bromide (103 mg,
1.00 mmol). The reaction mixture was refluxed overnight and then concentrated under
reduced pressure. The crude residue was added to water and sodium bicarbonate (56 mg,
0.67 mmol) and then extracted three times with ethyl acetate. The combined organic extracts
were washed with brine, dried over magnesium sulfate and concentrated under reduced
pressure. The resulting oil was purified by column chromatography on silica gel using 20%
ethyl acetate in hexanes to 100% ethyl acetate as eluant to give 139 mg of the title
compound, a compound of the present invention, as a solid white foam melting at 77-79 °C.
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IH NMR (CDCl3) & 1.77-1.89 (m, 2H), 2.12-2.21 (m, SH), 2.29 (s, 3H), 3.00-3.09 (m, 2H),
3.20-3.29 (m, 1H), 3.36 (dd, 1H), 3.60 (dd 1H), 4.11-4.18 (m, 2H), 5.74 (dd, 1H), 6.24
(brs, 1H), 6.82 (d 1H), 7.03 (d, 1H), 7.24-7.47 (m, 9H), 7.57 (s. 1H), 7.60 (dd, 1H).

By the procedures described herein, together with methods known in the art, the
5 following compounds of Tables | to 15 can be prepared. The following abbreviations are
used in the Tables which follow: ¢ means tertiary, s means secondary, » means normal,
i means 180, ¢ means cyclo, Ac means acetyl, Me means methyl, Et means ethyl, Pr means
propyl (i.e. n-propyl), i-Pr means isopropyl, c-Pr means cyclopropyl, Bu means butyl, Pen
means pentyl, Hex means hexyl, Am means amyl, CN means cyano, SO, means sulfonyl
10 (S(=0),). A dash (-) indicates no substituents.
The invention includes but is not limited to the following exemplary species.

TABLE 1

)~

\

N—O

N
1
R /\n/ X
O
R! R!
phenyl 3-ethylphenyl

2-methylphenyl
2-methoxyphenyl
2-chlorophenyl
2-bromophenyl
2-ethylphenyl
2-ethoxyphenyl
2-(methylthio)pheny]
2-(ethylthio)pheny]l
2-(trifluoromethoxy)phenyl
3-chlorophenyl
3-bromopheny]
3-iodophenyl
3-methylphenyl
2-chloro-5-(trifluoromethyl)phenyl
2-chloro-5-(2,2,2-trifluoroethyl)phenyl
2-chloro-5-(pentafluoroethyl)phenyl

3-propylphenyl
3-isopropylphenyl
3-(trifluoromethyl)phenyl
3-(2,2,2-trifluoroethyl)phenyl
3-(pentafluoroethyl)phenyl
3-cyanophenyl
3-nitrophenyl
2,5-dichlorophenyl
5-bromo-2-chlorophenyl
2-chloro-5-iodophenyl
2-chloro-5-methylphenyl
2-chloro-5-ethylphenyl
2-chloro-5-propylphenyl
2-chloro-5-isopropylphenyl
5-ethyl-2-methoxyphenyl
2-methoxy-5-propylphenyl
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2-chloro-5-cyanophenyl
2-chloro-5-nitropheny]l
2-bromo-5-chlorophenyl
2,5-dibromopheny]
2-bromo-5-iodophenyl
2-bromo-5-methylpheny]l
2-bromo-5-ethylphenyl
2-bromo-5-propylphenyl
2-bromo-5-isopropylphenyl
2-bromo-5-(trifluoromethyl)phenyl
2-bromo-5-(2,2,2-trifluoroethyl)phenyl
2-bromo-5-(pentafluoroethyl)phenyl
2-bromo-5-cyanophenyl
2-bromo-5-nitropheny]l
5-chloro-2-methylphenyl
5-bromo-2-methylpheny]l
5-i0odo-2-methylphenyl
2,5-dimethylphenyl
5-ethyl-2-methylpheny]
2-methyl-5-propylphenyl
5-isopropyl-2-methylphenyl
2-methyl-5-(trifluoromethyl)phenyl
2-methyl-5-(2,2,2-trifluoroethyl)phenyl
2-methyl-5-(pentafluoroethyl)phenyl
5-cyano-2-methylphenyl
2-methyl-5-nitrophenyl
5-chloro-2-methoxyphenyl
5-bromo-2-methoxyphenyl
5-i0do-2-methoxyphenyl
2-methoxy-5-methylphenyl
3-iodo-5-methylpyrazol-1-yl
3-ethyl-5-methylpyrazol-1-yl
5-methyl-3-propylpyrazol-1-yl
3-isopropyl-5-methylpyrazol-1-yl
5-methyl-3-(trifluoromethyl)pyrazol-1-yl
5-methyl-3-(2,2,2-trifluoroethyl)pyrazol-1-yl

5-methyl-3-(pentafluoroethyl)pyrazol-1-yl

5-isopropyl-2-methoxyphenyl
2-methoxy-5-(trifluoromethyl)phenyl
2-methoxy-5-(2,2,2-trifluoroethyl)phenyl
2-methoxy-5-(pentafluoroethyl)phenyl
5-cyano-2-methoxyphenyl
2-methoxy-5-nitrophenyl
5-chloro-2-ethylphenyl
5-bromo-2-ethylphenyl
2-ethyl-5-iodophenyl
2-ethyl-5-methylphenyl
2,5-diethylphenyl
2-ethyl-5-propylphenyl
2-ethyl-5-isopropylphenyl
2-ethyl-5-(trifluoromethyl)phenyl
2-ethyl-5-(2,2,2-trifluoroethyl)phenyl
2-ethyl-5-(pentafluoroethyl)phenyl
5-cyano-2-ethylphenyl
2-ethyl-5-nitrophenyl
3-methylpyrazol-1-yl
3-chloropyrazol-1-yl
3-bromopyrazol-1-yl
3-iodopyrazol-1-yl
3-ethylpyrazol-1-yl
3-(trifluoromethyl)pyrazol-1-yl
3-(2,2,2-trifluoroethyl)pyrazol-1-yl
3-(pentafluoroethyl)pyrazol-1-yl
3-cyanopyrazol-1-yl
3-nitropyrazol-1-yl
3,5-dimethylpyrazol-1-yl
3-chloro-5-methylpyrazol-1-yl
3-bromo-5-methylpyrazol-1-yl
5-methoxy-3-methylpyrazol-1-yl
3-chloro-5-methoxypyrazol-1-yl
5-ethyl-3-methylpyrazol-1-yl
3-chloro-5-ethylpyrazol-1-yl
3-bromo-5-ethylpyrazol-1-yl
5-ethyl-3-iodopyrazol-1-yl
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3-cyano-5-methylpyrazol-1-yl
5-methyl-3-nitropyrazol-1-yl
5-chloro-3-methylpyrazol-1-yl
3,5-dichloropyrazol-1-yl
5-chloro-3-bromopyrazol-1-yl
5-chloro-3-iodopyrazol-1-yl
5-chloro-3-ethylpyrazol-1-yl
5-chloro-3-propylpyrazol-1-yl
5-chloro-3-isopropylpyrazol-1-yl
5-chloro-3-(trifluoromethyl)pyrazol-1-yl
5-chloro-3-(2,2,2-trifluoroethyl)pyrazol-1-yl
5-chloro-3-(pentafluoroethyl)pyrazol-1-yl
5-chloro-3-cyanopyrazol-1-yl
5-chloro-3-nitropyrazol-1-yl
5-bromo-3-methylpyrazol-1-yl
5-bromo-3-chloropyrazol-1-yl
3,5-dibromopyrazol-1-yl
5-bromo-3-iodopyrazol-1-yl
5-bromo-3-ethylpyrazol-1-yl
5-bromo-3-propylpyrazol-1-yl
5-bromo-3-isopropylpyrazol-1-yl
5-bromo-3-(trifluoromethyl)pyrazol-1-yl
5-bromo-3-(2,2,2-trifluoroethyl)pyrazol-1-yl
5-bromo-3-(pentafluoroethyl)pyrazol-1-yl
5-bromo-3-cyanopyrazol-1-yl
5-bromo-3-nitropyrazol-1-yl
2-chloro-5-(dimethylamino)pheny]l
2-chloro-5-(diethylamino)phenyl
2-chloro-5-(cyclopropylamino)phenyl
3-(methoxymethyl)phenyl
2-chloro-5-(ethoxymethyl)phenyl
2-chloro-5-(hyroxymethyl)phenyl
2-chloro-5-(methoxycarbonyl)phenyl
2-chloro-5-(ethylcarbonyl)phenyl
2-chloro-5-(methylcarbonyloxy)pheny]l
2-chloro-5-(metylaminocarbonyl)phenyl

2-chloro-5-(dimethylaminocarbonyl)phenyl

3,5-diethylpyrazol-1-yl
5-ethyl-3-propylpyrazol-1-yl
5-ethyl-3-isopropylpyrazol-1-yl
5-ethyl-3-(trifluoromethyl)pyrazol-1-yl
5-ethyl-3-(2,2,2-trifluoroethyl)pyrazol-1-yl
5-ethyl-3-(pentafluoroethyl)pyrazol-1-yl
3-cyano-5-ethylpyrazol-1-yl
5-ethyl-3-nitropyrazol-1-yl
5-butyl-2-methylphenyl
5-hexyl-2-methylphenyl
5-allyl-2-methylphenyl
2-methyl-5-(4-methyl-3-pentenyl)phenyl
2-methyl-5-propargylphenyl
2-methyl-5-(3-methylpropargyl)phenyl
5-cyclopropyl-2-methylphenyl
5-cyclohexyl-2-methylphenyl
2-methyl-5-(pentafluoroisopropyl)phenyl
5-(3,3-dichloro-2-propen-1-yl)-2-methylphenyl
2-methyl-5-(4,4,4-trifluoro-2-butyn-1-yl)phenyl
5-(2,2-dichlorocyclopropan-1-yl)-2-methylpheny]
2-methyl-5-(trifluoromethoxy)phenyl
2-chloro-5-(isobutylthio)phenyl
2-chloro-5-(ethylsulfonyl)phenyl
2-chloro-5-(trifluoromethylthio)phenyl
2-chloro-5-(trifluoromethylsulfonyl)phenyl
2-chloro-5-(methylamino)phenyl
2-chloro-5-(tert-butylamino)phenyl
2,5-dimethyl-3-furyl
2,5-dimethyl-3-thienyl
2,5-dichloro-3-thienyl
1,4-dimethyl-3-pyrrolyl
1,4-dimethyl-3-pyrazolyl
1,3-dimethyl-4-pyrazolyl
2,5-dimethyl-4-oxazolyl
2,5-dimethyl-4-thiazolyl
3-bromo-4-isothiazolyl

3-bromo-4-isooxazolyl
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2-methyl-5-(trimethylsilyl)phenyl
3,5-dimethyl-2-thienyl
3,5-dichloro-2-thienyl
3,5-dimethyl-2-furyl
1-methyl-2-pyrrolyl
4-methyl-2-(trifluoromethyl)-5-thiazolyl
4-(trifluoromethyl)-2-thiazolyl
4-( trifluoromethyl)-2-oxazolyl
4-methyl-2-(trifluoromethyl)-5-oxazoly]
4-bromo-5-isothiazolyl
4-bromo-5-isoxazoly]
1-methyl-5-pyrazolyl
1-methyl-5-imidazolyl
1-methyl-4-(trifluoromethyl)-2-imidazolyl
4-methyl-3-(1,3,4-triazolyl)
2-methyl-3-(1,2,4-triazolyl)
5-(trifluoromethyl)-2-(1,3,4-thiadiazolyl)
5-(trifluoromethyl)-2-(1,3,4-oxadiazolyl)
3-(trifluoromethyl)-5-(1,2,4-thiadiazolyl)
3-(trifluoromethyl)-5-(1,2,4-oxadiazolyl)
3-(trifluoromethyl)-1-(1,2,4-triazolyl)
2,5-dimethyl-1-pyrrolyl
1-methyl-3-(trifluoromethyl)pyrazol-5-yl
3-bromo-5-(trifluoromethyl)pyrazol-1-yl
3-i0do-5-(trifluoromethyl)pyrazol-1-yl
3-ethyl-5-(trifluoromethyl)-pyrazol-1-yl
3-propyl-5-(trifluoromethyl)pyrazol-1-yl
3-isopropyl-5-(trifluoromethyl)pyrazol-1-yl
3-methyl-5-(trifluoromethyl)-pyrazol-1-yl
3-methoxy-5-(trifluoromethyl)-pyrazol-1-yl
5-difluoromethoxy-3-methylpyrazol-1-yl
5-difluoromethoxy-3-chloropyrazol-1-yl
3,5-dibromopyrazol-1-yl
5-difluoromethoxy-3-iodopyrazol-1-yl
5-difluoromethoxy-3-ethylpyrazol-1-yl
5-difluoromethoxy-3-propylpyrazol-1-yl
5-difluoromethoxy-3-isopropylpyrazol-1-yl

1-methyl-4-imidazolyl
5-(trifluoromethyl)-3-(1,2,4-oxadiazolyl)
5-(trifluoromethyl)-3-(1,2,4-thiadiazolyl)
2-bromo-1-(1,3,4-triazolyl)
5-(trifluoromethyl)-3-(1,2,4-triazolyl)
2-bromo-1-imidazolyl
3,6-dimethyl-2-pyridyl
2,5-dimethyl-3-pyridyl
2,5-dimethyl-4-pyridyl
3,6-dichloro-2-pyridyl
2,5-dichloro-3-pyridyl
2,5-dichloro-4-pyridyl
4-bromo-3-pyridazinyl
4-(trifluoromethyl)-2-pyrimidinyl
3,6-dimethyl-2-pyrazinyl
2,5-dimethyl-4-pyrimidiny]
4-methoxy-5-pyrimidinyl
3,6-dimethyl-4-pyridazinyl
5-(trifluoromethyl)-3-(1,2,4-triazinyl)
5-methoxy-6-(1,2,4-triazinyl)
4-(trifluoromethyl)-2-(1,3,5-triazinyl)
3,6-dimethyl-5-(1,2,4-triazinyl)
1-methyl-4-(trifluoromethyl)imidazol-2-yl
3,5-bis-(trifluoromethyl)pyrazol-1-yl
3-(2,2,2-trifluoroethyl)-5-(trifluoromethyl)pyrazol-1-yl
3-(pentafluoroethyl)-5-(trifluoromethyl)pyrazol-1-yl
3-cyano-5-(trifluoromethyl)pyrazol-1-yl
3-nitro-5-(trifluoromethyl)pyrazol-1-yl
3-chloro-5-(trifluoromethyl)-pyrazol-1-yl
3,5-bis-(trichloromethyl)pyrazol-1-yl
3-difluoromethoxy-5-methylpyrazol-1-yl
3-difluoromethoxy-5-chloropyrazol-1-yl
3-difluoromethoxy-5-bromopyrazol-1-yl
3-difluoromethoxy-5-iodopyrazol-1-yl
3-difluoromethoxy-5-ethylpyrazol-1-yl
3-difluoromethoxy-5-(trifluoromethyl)pyrazol-1-yl

3-difluoromethoxy-5-(2,2,2-trifluoroethyl)pyrazol-1-yl
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5-difluoromethoxy-3-(trifluoromethyl)pyrazol-1-yl
5-difluoromethoxy-3-(2,2,2-trifluoroethyl)pyrazol-1-yl
5-difluoromethoxy-3-(pentafluoroethyl)pyrazol-1-yl
5-difluoromethoxy-3-cyanopyrazol-1-yl
5-difluoromethoxy-3-nitropyrazol-1-yl
3-carbomethoxy-5-(trifluoromethyl)pyrazol-1-yl
5-methoxy-3-methylpyrazol-1-yl
5-methoxy-3-bromopyrazol-1-yl
5-methoxy-3-iodopyrazol-1-yl
5-methoxy-3-ethylpyrazol-1-yl
5-methoxy-3-propylpyrazol-1-yl
5-methoxy-3-isopropylpyrazol-1-yl
5-methoxy-3-(trifluoromethyl)pyrazol-1-yl
5-methoxy-3-(2,2,2-trifluoroethyl)pyrazol-1-yl
5-methoxy-3-(pentafluoroethyl)pyrazol-1-yl
5-methoxy-3-cyanopyrazol-1-yl

5-methoxy-3-nitropyrazol-1-yl

3-difluoromethoxy-5-(pentafluoroethyl)pyrazol-1-yl

3-difluoromethoxy-5-cyanopyrazol-1-yl
3-difluoromethoxy-5-nitropyrazol-1-yl

3,5-bis-(difluoromethoxy)pyrazol-1-yl

5-carbomethoxy-3-(trifluoromethyl)pyrazol-1-yl

3,5-dimethoxypyrazol-1-yl
5-ethoxy-3-methylpyrazol-1-yl
5-ethoxy-3-bromopyrazol-1-yl
5-ethoxy-3-iodopyrazol-1-yl
5-ethoxy-3-ethylpyrazol-1-yl
5-ethoxy-3-propylpyrazol-1-yl
5-ethoxy-3-isopropylpyrazol-1-yl
5-ethoxy-3-(trifluoromethyl)pyrazol-1-yl
5-ethoxy-3-(2,2,2-trifluoroethyl)pyrazol-1-yl
5-ethoxy-3-(pentafluoroethyl)pyrazol-1-yl
5-ethoxy-3-cyanopyrazol-1-yl
5-ethoxy-3-nitropyrazol-1-yl

TABLE 2

A isNH; Wis O.
R!

R!

2-methoxyphenyl
2,5-dichlorophenyl
5-bromo-2-chlorophenyl
2-chloro-5-methylphenyl
2-chloro-5-(trifluoromethyl)phenyl
2,5-dibromopheny]
2-bromo-5-methylphenyl
2-bromo-5-(trifluoromethyl)phenyl

5-chloro-2-methylphenyl

3,5-dimethylpyrazol-1-yl

3,5-dichloropyrazol-1-yl

3,5-dibromopyrazol-1-yl
5-methyl-3-(trifluoromethyl)pyrazol-1-yl
5-chloro-3-(trifluoromethyl)pyrazol-1-yl
5-bromo-3-(trifluoromethyl)pyrazol-1-yl
5-ethyl-3-(trifluoromethyl)pyrazol-1-yl

3,5-bis-(trifluoromethyl)pyrazol-1-yl

3-methyl-5-(trifluoromethyl)pyrazol-1-yl
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5-bromo-2-methylpheny]l
2,5-dimethylphenyl
5-ethyl-2-methylpheny]
2-methyl-5-(trifluoromethyl)phenyl
5-bromo-2-methoxyphenyl
2-methoxy-5-methylphenyl
2-methoxy-5-(trifluoromethyl)phenyl
AisCHy; Wis S
Rl

3-chloro-5-(trifluoromethyl)pyrazol-1-yl
3-bromo-5-(trifluoromethyl)pyrazol-1-yl
5-methoxy-3-(trifluoromethyl)pyrazol-1-yl

5-difluoromethoxy-3-(trifluoromethyl)pyrazol-1-yl

3,5-dichlorotriazol-1-yl

3,5-dibromotriazol-1-yl

RI

3-ethyl-5-methylpyrazol-1-yl

5-methyl-3-(trifluoromethyl)pyrazol-1-yl

3,5-dichloropyrazol-1-yl
5-chloro-3-(trifluoromethyl)pyrazol-1-yl

3,5-bis-(trifluoromethyl)pyrazol-1-yl
3,5-dimethylpyrazol-1-yl
3,5-dibromopyrazol-1-yl
AisNH; Wis S
R]

5-bromo-3-(trifluoromethyl)pyrazol-1-yl
3,5-diethylpyrazol-1-yl
5-ethyl-3-(trifluoromethyl)pyrazol-1-yl
3,5-dichlorotriazol-1-yl
3,5-dibromotriazol-1-yl
3-methyl-5-(trifluoromethyl)pyrazol-1-yl

R]

2-methoxyphenyl
2,5-dichlorophenyl
5-bromo-2-chlorophenyl
2-chloro-5-methylphenyl
2-chloro-5-(trifluoromethyl)phenyl
2,5-dibromopheny]
2-bromo-5-methylphenyl
2-bromo-5-(trifluoromethyl)phenyl
5-chloro-2-methylphenyl

Rlis 5-methyl-3-(trifluoromethyl)pyrazol-1-yl; W is O.

5-bromo-2-methylphenyl
2,5-dimethylphenyl
5-ethyl-2-methylphenyl
2-methyl-5-(trifluoromethyl)phenyl
5-bromo-2-methoxyphenyl
2-methoxy-5-methylphenyl
2-methoxy-5-(trifluoromethyl)phenyl
5-methyl-3-(trifluoromethyl)pyrazol-1-yl

A A A A
NCH3 NCH,CO,CH; CHCH3 CHCI
NCO,CHj NAc CHCO,CH3 CHOCH3
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* J2 in the above Markush structure represents the portion of the J groups defined in Exhibit 3 of the

Embodiments for J-1 through J-82 excluding the substituent (ZZQ)S. Furthermore J2 is identified in the

following table by reference to J-1 through J-82 whereby 12 is understood to be the portion of J-1 through J-82
not including the substituent (ZzQ)S shown in Exhibit 3. GA is defined in Exhibit 5.

71 is a direct bond; 72 is a direct bond; 73 is a direct bond; x 1s 0; GAis GA-49; ris 0.

12 J-orientation** 12 J-orientation** 12 J-orientation**
J-1 2/4 J-24 2/5 J-44 2/4
J-1 2/5 J-24 4/2 J-44 2/5
J-1 4/2 J-24 572 J-44 2/6
J-1 512 J-25 2/4 J-45 2/4
J-2 2/4 J-25 2/5 J-45 2/5
J-2 2/5 J-25 4/2 J-45 2/6
J-2 4/2 J-25 572 J-46 2/4
J-2 572 J-26 2/4 J-46 2/5
J-3 2/4 J-26 2/5 J-46 4/2
J-3 2/5 J-26 4/2 J-46 5/2
J-3 4/2 J-26 5/2 J-47 2/4
J-3 572 J-26 1/4 J-47 2/5
J-3 1/4 J-26 4/1 J-47 4/2
J-3 4/1 J-27 2/4 J-47 5/2
J-4 2/4 J-27 2/5 J-48 3/5
J-4 2/5 J-27 3/5 J-49 2/4
J-4 4/2 J-27 4/2 J-49 2/5
J-4 572 J-27 572 J-49 4/2
J-4 3/5 J-27 5/3 J-49 5/2
J-4 5/3 J-28 3/5 J-50 2/6
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12 J-orientation** 12 J-orientation** 12 J-orientation**
J-5 2/4 J-28 5/3 J-51 2/6
J-5 2/5 J-29 3/5 J-52 2/6
J-5 4/2 J-29 5/3 J-53 2/3
J-5 5/2 J-30 3/5 J-54 2/3
J-5 3/5 J-30 5/3 J-55 2/3
J-5 5/3 J-30 173 J-56 2/3
J-6 2/4 J-30 3/1 J-57 2/4
J-6 2/5 J-30 1/4 J-58 3/4
J-6 4/2 J-30 4/1 J-59 2/4
J-6 5/2 J-31 173 J-60 2/4
J-6 3/5 J-31 1/4 J-61 2/4
J-6 5/3 J-31 2/4 J-62 2/4
J-6 173 J-31 2/5 J-63 3/4
J-6 3/1 J-31 3/5 J-64 2/3
J-7 5/3 J-31 3/1 J-65 3/4
J-7 3/5 J-31 4/1 J-66 6/7
J-8 5/3 J-31 4/2 J-67 2/3
J-8 3/5 J-31 5/2 J-68 2/3
J-9 5/3 J-32 2/4 J-69 1/3
J-9 3/5 J-32 2/5 J-69 1/4
J-9 1/4 J-32 3/5 J-70 173
J-9 4/1 J-32 5/3 J-71 2/4
J-10 3/5 J-32 5/2 J-71 4/2
J-10 5/3 J-32 4/2 J-72 2/4
J-11 3/5 J-33 2/4 J-72 4/2
J-11 5/3 J-33 2/5 J-73 2/4
J-12 3/5 J-33 3/5 J-73 4/2
J-12 5/3 J-33 5/3 J-73 1/3
J-12 1/3 J-33 572 J-73 1/4
J-12 3/1 J-33 4/2 J-73 4/1
J-13 1/4 J-34 173 J-74 2/4
J-13 4/1 J-34 1/4 J-74 2/5
J-14 3/5 J-34 3/5 J-74 4/2
J-14 5/3 J-34 3/1 J-74 52
J-15 2/5 J-34 4/1 J-74 3/5
J-16 2/5 J-35 1/4 J-74 5/3
J-17 2/4 J-35 4/1 J-75 3/5
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12 J-orientation** 12 J-orientation** 12 J-orientation**

J-17 4/2 J-36 173 J-75 5/3
J-18 2/5 J-36 3/1 J-75 2/4
J-18 52 J-36 3/5 J-75 2/5
J-19 2/4 J-36 5/3 J-75 3/5
J-19 4/2 J-37 2/5 J-75 5/3
J-20 2/4 J-37 572 J-76 3/6
J-20 2/5 J-37 2/4 J-76 6/3
J-20 2/6 J-37 4/2 J-77 3/5
J-20 3/5 J-38 2/5 J-717 5/3
J-20 4/2 J-38 572 J-78 1/3
J-20 5/2 J-38 2/4 J-79 173
J-21 3/5 J-38 4/2 J-79 3/1
J-21 3/6 J-39 3/5 J-80 173
J-21 5/3 J-39 5/3 J-80 3/1
J-22 2/4 J-40 3/5 J-81 3/5
J-22 2/5 J-40 5/3 J-81 5/3
J-22 4/6 J-41 173 J-82 3/5
J-22 4/2 J-41 1/4 J-82 3/6
J-22 5/2 J-42 173 J-82 5/3
J-23 2/5 J-42 1/4 J-82 6/3
J-23 2/6 J-43 1/4

J-24 2/4 J-44 1/3

z! is a direct bond; Z2 is a direct bond; Z3 is O; x is 0; GA is GA-49; 1 is 0.

12 J-orientation** 12 J-orientation** 12 J-orientation**
J-1 2/4 J-24 2/5 J-44 2/4
J-1 2/5 J-24 4/2 J-44 2/5
J-1 4/2 J-24 5/2 J-44 2/6
J-1 52 J-25 2/4 J-45 2/4
J-2 2/4 J-25 2/5 J-45 2/5
J-2 2/5 J-25 4/2 J-45 2/6
J-2 4/2 J-25 5/2 J-46 2/4
J-2 572 J-26 2/4 J-46 2/5
J-3 2/4 J-26 2/5 J-46 4/2
J-3 2/5 J-26 4/2 J-46 5/2
J-3 4/2 J-26 572 J-47 2/4
J-3 572 J-26 1/4 J-47 2/5
J-3 1/4 J-26 4/1 J-47 4/2




WO 2009/094407 PCT/US2009/031618
97
12 J-orientation** 12 J-orientation** 12 J-orientation**
J-3 4/1 J-27 2/4 J-47 52
J-4 2/4 J-27 2/5 J-48 3/5
J-4 2/5 J-27 3/5 J-49 2/4
J-4 4/2 J-27 4/2 J-49 2/5
J-4 5/2 J-27 5/2 J-49 4/2
J-4 3/5 J-27 5/3 J-49 52
J-4 5/3 J-28 3/5 J-50 2/6
J-5 2/4 J-28 5/3 J-51 2/6
J-5 2/5 J-29 3/5 J-52 2/6
J-5 4/2 J-29 5/3 J-53 2/3
J-5 5/2 J-30 3/5 J-54 2/3
J-5 3/5 J-30 5/3 J-55 2/3
J-5 5/3 J-30 173 J-56 2/3
J-6 2/4 J-30 3/1 J-57 2/4
J-6 2/5 J-30 1/4 J-58 3/4
J-6 4/2 J-30 4/1 J-59 2/4
J-6 5/2 J-31 173 J-60 2/4
J-6 3/5 J-31 1/4 J-61 2/4
J-6 5/3 J-31 2/4 J-62 2/4
J-6 173 J-31 2/5 J-63 3/4
J-6 3/1 J-31 3/5 J-64 2/3
J-7 5/3 J-31 3/1 J-65 3/4
J-7 3/5 J-31 4/1 J-66 6/7
J-8 5/3 J-31 4/2 J-67 2/3
J-8 3/5 J-31 5/2 J-68 2/3
J-9 5/3 J-32 2/4 J-69 173
J-9 3/5 J-32 2/5 J-69 1/4
J-9 1/4 J-32 3/5 J-70 1/3
J-9 4/1 J-32 5/3 J-71 2/4
J-10 3/5 J-32 572 J-71 4/2
J-10 5/3 J-32 4/2 J-72 2/4
J-11 3/5 J-33 2/4 J-72 4/2
J-11 5/3 J-33 2/5 J-73 2/4
J-12 3/5 J-33 3/5 J-73 4/2
J-12 5/3 J-33 5/3 J-73 1/3
J-12 173 J-33 5/2 J-73 1/4
J-12 3/1 J-33 4/2 J-73 4/1
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12 J-orientation** 12 J-orientation** 12 J-orientation**

J-13 1/4 J-34 173 J-74 2/4
J-13 4/1 J-34 1/4 J-74 2/5
J-14 3/5 J-34 3/5 J-74 4/2
J-14 5/3 J-34 3/1 J-74 5/2
J-15 2/5 J-34 4/1 J-74 3/5
J-16 2/5 J-35 1/4 J-74 5/3
J-17 2/4 J-35 4/1 J-75 3/5
J-17 4/2 J-36 173 J-75 5/3
J-18 2/5 J-36 3/1 J-75 2/4
J-18 5/2 J-36 3/5 J-75 2/5
J-19 2/4 J-36 5/3 J-75 3/5
J-19 4/2 J-37 2/5 J-75 5/3
J-20 2/4 J-37 5/2 J-76 3/6
J-20 2/5 J-37 2/4 J-76 6/3
J-20 2/6 J-37 4/2 J-77 3/5
J-20 3/5 J-38 2/5 J-77 5/3
J-20 4/2 J-38 572 J-78 173
J-20 572 J-38 2/4 J-79 173
J-21 3/5 J-38 4/2 J-79 3/1
J-21 3/6 J-39 3/5 J-80 1/3
J-21 5/3 J-39 5/3 J-80 3/1
J-22 2/4 J-40 3/5 J-81 3/5
J-22 2/5 J-40 5/3 J-81 5/3
J-22 4/6 J-41 173 J-82 3/5
J-22 4/2 J-41 1/4 J-82 3/6
J-22 572 J-42 173 J-82 5/3
J-23 2/5 J-42 1/4 J-82 6/3
J-23 2/6 J-43 1/4

J-24 2/4 J-44 173

7! is a direct bond; Z2 is a direct bond; Z3 is CHj; x is 0; GA is GA-49; s 0

12 J-orientation** 12 J-orientation** 12 J-orientation**
J-1 2/4 J-24 2/5 J-44 2/4
J-1 2/5 J-24 4/2 J-44 2/5
J-1 4/2 J-24 5/2 J-44 2/6
J-1 5/2 J-25 2/4 J-45 2/4
J-2 2/4 J-25 2/5 J-45 2/5
J-2 2/5 J-25 4/2 J-45 2/6
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12 J-orientation** 12 J-orientation** 12 J-orientation**
J-2 4/2 J-25 5/2 J-46 2/4
J-2 5/2 J-26 2/4 J-46 2/5
J-3 2/4 J-26 2/5 J-46 4/2
J-3 2/5 J-26 4/2 J-46 52
J-3 4/2 J-26 5/2 J-47 2/4
J-3 5/2 J-26 1/4 J-47 2/5
J-3 1/4 J-26 4/1 J-47 4/2
J-3 4/1 J-27 2/4 J-47 52
J-4 2/4 J-27 2/5 J-48 3/5
J-4 2/5 J-27 3/5 J-49 2/4
J-4 4/2 J-27 4/2 J-49 2/5
J-4 572 J-27 5/2 J-49 4/2
J-4 3/5 J-27 5/3 J-49 52
J-4 5/3 J-28 3/5 J-50 2/6
J-5 2/4 J-28 5/3 J-51 2/6
J-5 2/5 J-29 3/5 J-52 2/6
J-5 4/2 J-29 5/3 J-53 2/3
J-5 572 J-30 3/5 J-54 2/3
J-5 3/5 J-30 5/3 J-55 2/3
J-5 5/3 J-30 173 J-56 2/3
J-6 2/4 J-30 3/1 J-57 2/4
J-6 2/5 J-30 1/4 J-58 3/4
J-6 4/2 J-30 4/1 J-59 2/4
J-6 572 J-31 173 J-60 2/4
J-6 3/5 J-31 1/4 J-61 2/4
J-6 5/3 J-31 2/4 J-62 2/4
J-6 173 J-31 2/5 J-63 3/4
J-6 3/1 J-31 3/5 J-64 2/3
J-7 53 J-31 3/1 J-65 3/4
J-7 3/5 J-31 4/1 J-66 6/7
J-8 5/3 J-31 4/2 J-67 2/3
J-8 3/5 J-31 5/2 J-68 2/3
J-9 5/3 J-32 2/4 J-69 1/3
J-9 3/5 J-32 2/5 J-69 1/4
J-9 1/4 J-32 3/5 J-70 1/3
J-9 4/1 J-32 5/3 J-71 2/4
J-10 3/5 J-32 5/2 J-71 4/2
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12 J-orientation** 12 J-orientation** 12 J-orientation**
J-10 5/3 J-32 4/2 J-72 2/4
J-11 3/5 J-33 2/4 J-72 4/2
J-11 5/3 J-33 2/5 J-73 2/4
J-12 3/5 J-33 3/5 J-73 4/2
J-12 5/3 J-33 5/3 J-73 173
J-12 173 J-33 5/2 J-73 1/4
J-12 3/1 J-33 4/2 J-73 4/1
J-13 1/4 J-34 173 J-74 2/4
J-13 4/1 J-34 1/4 J-74 2/5
J-14 3/5 J-34 3/5 J-74 4/2
J-14 5/3 J-34 3/1 J-74 5/2
J-15 2/5 J-34 4/1 J-74 3/5
J-16 2/5 J-35 1/4 J-74 5/3
J-17 2/4 J-35 4/1 J-75 3/5
J-17 4/2 J-36 173 J-75 5/3
J-18 2/5 J-36 3/1 J-75 2/4
J-18 5/2 J-36 3/5 J-75 2/5
J-19 2/4 J-36 5/3 J-75 3/5
J-19 4/2 J-37 2/5 J-75 5/3
J-20 2/4 J-37 5/2 J-76 3/6
J-20 2/5 J-37 2/4 J-76 6/3
J-20 2/6 J-37 4/2 J-77 3/5
J-20 3/5 J-38 2/5 J-77 5/3
J-20 4/2 J-38 572 J-78 173
J-20 5/2 J-38 2/4 J-79 1/3
J-21 3/5 J-38 4/2 J-79 3/1
J-21 3/6 J-39 3/5 J-80 1/3
J-21 5/3 J-39 5/3 J-80 3/1
J-22 2/4 J-40 3/5 J-81 3/5
J-22 2/5 J-40 5/3 J-81 5/3
J-22 4/6 J-41 173 J-82 3/5
J-22 4/2 J-41 1/4 J-82 3/6
J-22 5/2 J-42 173 J-82 5/3
J-23 2/5 J-42 1/4 J-82 6/3
J-23 2/6 J-43 1/4

J-24 2/4 J-44 173
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** J-orientation refers to the attachment points for Z! and Z2 on the ring of J 2 (which is identified by reference
to the J groups of Exhibit 3). The first number refers to the position on the ring of 12 (with reference to the J
groups of Exhibit 3) where Z! is attached, and the second number refers to the position on the ring of 12 where

72 is attached.

TABLE 4*
/G N\ _d o)
CH3 qI/X> r
% N/\H/N\’\(Rz)n
=0
F5C
X is X1; R32is H; R112 is Me; n is 0.

G G G G G G
G-1 G-11 G-21 G-31 G-41 G-51
G-2 G-12 G-22 G-32 G-42 G-52
G-3 G-13 G-23 G-33 G-43 G-53
G-4 G-14 G-24 G-34 G-44 G-54
G-5 G-15 G-25 G-35 G-45 G-55
G-6 G-16 G-26 G-36 G-46 G-56
G-7 G-17 G-27 G-37 G-47 G-57
G-8 G-18 G-28 G-38 G-48 G-58
G-9 G-19 G-29 G-39 G-49 G-59

G-10 G-20 G-30 G-40 G-50
X is X2; R32 is H; R112 is Me; n is 0.

G G G G G G
G-1 G-11 G-21 G-31 G-41 G-51
G-2 G-12 G-22 G-32 G-42 G-52
G-3 G-13 G-23 G-33 G-43 G-53
G-4 G-14 G-24 G-34 G-44 G-54
G-5 G-15 G-25 G-35 G-45 G-55
G-6 G-16 G-26 G-36 G-46 G-56
G-7 G-17 G-27 G-37 G-47 G-57
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G G G G G G
G-8 G-18 G-28 G-38 G-48 G-58
G-9 G-19 G-29 G-39 G-49 G-59
G-10 G-20 G-30 G-40 G-50
X is X3; R33is H; R112 is Me; n is 0.
G G G G G G
G-1 G-11 G-21 G-31 G-41 G-51
G-2 G-12 G-22 G-32 G-42 G-52
G-3 G-13 G-23 G-33 G-43 G-53
G-4 G-14 G-24 G-34 G-44 G-54
G-5 G-15 G-25 G-35 G-45 G-55
G-6 G-16 G-26 G-36 G-46 G-56
G-7 G-17 G-27 G-37 G-47 G-57
G-8 G-18 G-28 G-38 G-48 G-58
G-9 G-19 G-29 G-39 G-49 G-59
G-10 G-20 G-30 G-40 G-50
nis0.

X G R32 X G R32 X G R32
x! G-2 Me X2 G-2 Me x3 G-2 Me
x! G-2 Cl X2 G-2 Cl x3 G-2 Cl
x! G-2 F X2 G-2 F x3 G-2 F
x1 G-2 CF3 X2 G-2 CF3 x3 G-2 CF3
x! G-14 n-Pr X2 G-14 n-Pr x3 G-14 n-Pr
x! G-26 5-Me

R32isH;nis 0.

X G Rlla
x! G-3 Me
x! G-3 n-Pr
X2 G-3 Me
X2 G-3 n-Pr
X3 G-3 Me
X3 G-3 n-Pr

GisG-1;R3?is H; nis 0.

X X
x4 X7
X3 x8
X6 X9
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GisG-1;R3@is H;nis 1.

X R2 X R2 X R2
x!1 2-Me xl 4-Br x3 3-Me
x! 3-Me x!1 4-CN x3 2,6-di-Me
x! 2,6-di-Me X2 2-Me x3 3,5-di-Me
x1 3,5-di-Me X2 3-Me X3 3-n-Bu
x! 3-n-Bu X2 2,6-di-Me x3 5-Me
x! 4-MeO X2 3,5-di-Me x3 6-Me
x1 4-OH X2 3-n-Bu
x! 4-Cl X3 2-Me

* The definitions of X, G, R32 and R112 in the compounds of this table are as defined in the Summary of the

Invention and Exhibit 2 in the above Embodiments.

TABLE 5*

*The definitions of G and J-29-1 through J-29-57 in the compounds of this table are as defined in Exhibits 2
and A in the above Embodiments.

Rl is 2,5-dichlorophenyl; X is Xl; GisG-1; R32is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 2,5-dichlorophenyl; X is X2; GisG-1; R32 s H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 2,5-dichlorophenyl; X is Xl; Gis G-2; R3a g H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 2,5-dichlorophenyl; X is Xz; Gis G-2; R34 g H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rlis 2-chloro-5-(trifluoromethyl)phenyl; X is Xl; Gis G-1; R32is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 2-chloro-5-(trifluoromethyl)phenyl; X is X2; Gis G-1; R3aisH.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 2-chloro-5-(trifluoromethyl)phenyl; X is Xl; Gis G-2; R3aisH.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rlis 2-chloro-5-(trifluoromethyl)phenyl; X is X2; Gis G-2; R32is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 2,5-dimethylphenyl; X is Xl; Gis G-1; R3aisH.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 2,5-dimethylphenyl; X is X2; GisG-1; R3aigH.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rlis 2,5-dimethylphenyl; X is Xl; Gis G-2; R32is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 2,5-dimethylphenyl; X is X2; Gis G-2; R32ig H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 2-methyl-5-(trifluoromethyl)phenyl; X is X1, Gis G-1; R3@ is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 2-methyl-5-(trifluoromethyl)phenyl; X is X2, G is G-1; R32is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 2-methyl-5-(trifluoromethyl)phenyl; X is X!; Gis G-2; R3? is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 2-methyl-5-(trifluoromethyl)phenyl; X is X2; G is G-2; R3? is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rlis 3,5-dimethylpyrazol-1-yl; X is Xl; Gis G-1; R32 s H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3,5-dimethylpyrazol-1-yl; X is X2; G is G-1; R32 is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3,5-dimethylpyrazol-1-yl; X is X1; Gis G-2; R32is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rlis 3,5-dimethylpyrazol-1-yl; X is Xz; Gis G-2; R32 s H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3,5-dichloropyrazol-1-yl; X is Xl; Gis G-1; R3aisH.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3,5-dichloropyrazol-1-yl; X is Xz; GisG-1; R3aisH.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rlis 3,5-dichloropyrazol-1-yl; X is Xl; Gis G-2; R32is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3,5-dichloropyrazol-1-yl; X is X2; G is G-2; R32 is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3,5-dibromopyrazol-1-yl; X is Xl; Gis G-1; R3ais H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rlis 3,5-dibromopyrazol-1-yl; X is X2; Gis G-1; R32is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3,5-dibromopyrazol-1-yl; X is Xl; Gis G-2; R32is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3,5-dibromopyrazol-1-yl; X is X2; Gis G-2; R32ig H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-methyl-3-(trifluoromethyl)pyrazol-1-yl; X is X1 Gis G-1; R32is

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60
Rl is 5-methyl-3-(trifluoromethyl)pyrazol-1-yl; X is X2; Gis G-1; R is
J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60
Rl is 5-methyl-3-(trifluoromethyl)pyrazol-1-yl; X is X1 Gis G-2; R33is
J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60
Rl is 5-methyl-3-(trifluoromethyl)pyrazol-1-yl; X is X2, G is G-2; R3? is
J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-chloro-3-(trifluoromethyl)pyrazol-1-yl; X is X1; Gis G-1; R3% is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-chloro-3-(trifluoromethyl)pyrazol-1-yl; X is X2; Gis G-1; R32is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-chloro-3-(trifluoromethyl)pyrazol-1-yl; X is X!, GisG-2; R3?is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-chloro-3-(trifluoromethyl)pyrazol-1-yl; X is X2; Gis G-2; R3%is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-bromo-3-(trifluoromethyl)pyrazol-1-yl; X is X!; Gis G-1; R32 is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-bromo-3-(trifluoromethyl)pyrazol-1-yl; X is X2, Gis G-1; R3is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-bromo-3-(trifluoromethyl)pyrazol-1-yl; X is X!; Gis G-2; R3is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-bromo-3-(trifluoromethyl)pyrazol-1-yl; X is X2; Gis G-2; R32is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-ethyl-3-(trifluoromethyl)pyrazol-1-yl; X is X!, GisG-1; R3?is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-ethyl-3-(trifluoromethyl)pyrazol-1-yl; X is X2; Gis G-1; R32is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-ethyl-3-(trifluoromethyl)pyrazol-1-yl; X is X1; Gis G-2; R32is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-ethyl-3-(trifluoromethyl)pyrazol-1-yl; X is X2; Gis G-2; R3?is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3,5-bis-(trifluoromethyl)pyrazol-1-yl; X is X!, Gis G-1; R32 s H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3,5-bis-(trifluoromethyl)pyrazol-1-yl; X is X2; G is G-1; R32is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3,5-bis-(trifluoromethyl)pyrazol-1-yl; X is X! Gis G-2; R32is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3,5-bis-(trifluoromethyl)pyrazol-1-yl; X is X2; G is G-2; R32 s H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3-methyl-5-(trifluoromethyl)pyrazol-1-yl; X is X1 Gis G-1; R33is

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3-methyl-5-(trifluoromethyl)pyrazol-1-yl; X is X2, Gis G-1; R3?is

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60
Rl is 3-methyl-5-(trifluoromethyl)pyrazol-1-yl; X is X1; Gis G-2; R33 is
J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60
Rl is 3-methyl-5-(trifluoromethyl)pyrazol-1-yl; X is X2; Gis G-2; R33is
J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60
Rl is 3-chloro-5-(trifluoromethyl)pyrazol-1-yl; X is X!, GisG-1; R3?is H.
J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3-chloro-5-(trifluoromethyl)pyrazol-1-yl; X is X2; Gis G-1; R3%is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3-chloro-5-(trifluoromethyl)pyrazol-1-yl; X is X1l Gis G-2; R32 is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3-chloro-5-(trifluoromethyl)pyrazol-1-yl; X is X2; Gis G-2; R3?is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3-bromo-5-(trifluoromethyl)pyrazol-1-yl; X is X1l; Gis G-1; R3is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3-bromo-5-(trifluoromethyl)pyrazol-1-yl; X is X2; Gis G-1; R32is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3-bromo-5-(trifluoromethyl)pyrazol-1-yl; X is X!, Gis G-2; R3?is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3-bromo-5-(trifluoromethyl)pyrazol-1-yl; X is X2; Gis G-2; R3 is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-methoxy-3-(trifluoromethyl)pyrazol-1-yl; X is X1; Gis G-1; R32 is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-methoxy-3-(trifluoromethyl)pyrazol-1-yl; X is X2, Gis G-1; R3%is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-methoxy-3-(trifluoromethyl)pyrazol-1-yl; X is X1; Gis G-2; R3%is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-methoxy-3-(trifluoromethyl)pyrazol-1-yl; X is X2; Gis G-2; R3%is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-difluoromethoxy-3-(trifluoromethyl)pyrazol-1-yl; X is X1, Gis G-1; R3%is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-difluoromethoxy-3-(trifluoromethyl)pyrazol-1-yl; X is X2; G is G-1; R33 is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-difluoromethoxy-3-(trifluoromethyl)pyrazol-1-yl; X is X1l; Gis G-2; R32 is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-difluoromethoxy-3-(trifluoromethyl)pyrazol-1-yl; X is X2, G is G-2; R3%is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3,5-dichlorotriazol-1-yl; X is Xl; GisG-1; R3ais H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3,5-dichlorotriazol-1-yl; X is X2; GisG-1; R32is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rlis 3,5-dichlorotriazol-1-yl; X is Xl; Gis G-2; R32is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3,5-dichlorotriazol-1-yl; X is X2; Gis G-2; R3ais H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3,5-dibromotriazol-1-yl; X is Xl; GisG-1; R3a s H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rlis 3,5-dibromotriazol-1-yl; X is Xz; Gis G-1; R32is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3,5-dibromotriazol-1-yl; X is Xl; Gis G-2; R32is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3,5-dibromotriazol-1-yl; X is X2; Gis G-2; R3a s H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rlis 3,5-dimethyltriazol-1-yl; X is Xl; Gis G-1; R32is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3,5-dimethyltriazol-1-yl; X is Xz; Gis G-1; R3aisH.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3,5-dimethyltriazol-1-yl; X is Xl; Gis G-2; R3aisH.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rlis 3,5-dimethyltriazol-1-yl; X is X2; Gis G-2; R32is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-methyl-3-(trifluoromethyl)triazol-1-yl; X is Xl; GisG-1; R3aisH.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-methyl-3-(trifluoromethyl)triazol-1-yl; X is X2; GisG-1; R3aisH.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-methyl-3-(trifluoromethyl)triazol-1-yl; X is X1 GisG-2; R3? is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 5-methyl-3-(trifluoromethyl)triazol-1-yl; X is X2; Gis G-2; R3aisH.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3-methyl-5-(trifluoromethyl)triazol-1-yl; X is Xl; GisG-1; R3aisH.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3-methyl-5-(trifluoromethyl)triazol-1-yl; X is X2;Gis G-1; R3? is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3-methyl-5-(trifluoromethyl)triazol-1-yl; X is Xl; Gis G-2; R3aisH.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3-methyl-5-(trifluoromethyl)triazol-1-yl; X is X2; GisG-2; R3aisH.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rlis 3,5-bis-(trifluoromethyl)triazol-1-yl; X is Xl; Gis G-1; R32isH.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3,5-bis-(trifluoromethyl)triazol-1-yl; X is X2; Gis G-1; R3aisH.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rl is 3,5-bis-(trifluoromethyl)triazol-1-yl; X is Xl; Gis G-2; R3aigH.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Rlis 3,5-bis-(trifluoromethyl)triazol-1-yl; X is X2; Gis G-2; R32is H.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
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J J J J J J
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

Table 5 above identifies particular compounds comprising a J group selected from
J-29-1 through J-29-60 (i.e. particular examples of J-29). As many J-29-1 to J-29-60 include
a chiral center, these J groups are illustrated in a particular enantiomeric configuration,
which in some instances may provide the greatest fungicidal activity. One skilled in the art
immediately recognizes the antipode (i.e. opposite enantiomer) for each of the compounds
listed, and furthermore understands that the enantiomers can be present as pure enantiomers
or in mixtures enriched in one enantiomer or in racemic mixtures.

TABLE 6*
G—J

q X
e [
I’N N\) '
R \n/

O

*The definitions of G and J-29-1 through J-29-60 in the compounds of this table are as defined in Exhibits 2
and A in the above Embodiments.

R! is 2,5-dimethylphenyl; X is X!; G is G-1.

J J J J J J
J-29-1 J-29-11 J-29-21 J-29-31 J-29-41 J-29-51
J-29-2 J-29-12 J-29-22 J-29-32 J-29-42 J-29-52
J-29-3 J-29-13 J-29-23 J-29-33 J-29-43 J-29-53
J-29-4 J-29-14 J-29-24 J-29-34 J-29-44 J-29-54
J-29-5 J-29-15 J-29-25 J-29-35 J-29-45 J-29-55
J-29-6 J-29-16 J-29-26 J-29-36 J-29-46 J-29-56
J-29-7 J-29-17 J-29-27 J-29-37 J-29-47 J-29-57
J-29-8 J-29-18 J-29-28 J-29-38 J-29-48 J-29-58
J-29-9 J-29-19 J-29-29 J-29-39 J-29-49 J-29-59
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J J J J J J

J-29-10 J-29-20 J-29-30 J-29-40 J-29-50 J-29-60

TABLE 7*

CH,
-
~ /N S
Fic” N N N
O N
N| Q
=0

* The definitions of Q groups (Q-1 through Q-106) in this table are as defined in Exhibit 4 in the above
Embodiments; p is 1, q is 0, and R7 is phenyl depicted in the above molecular structure.

** QQ-orientation refers to the attachment points for the remainder of the molecule and the R7 (phenyl)
substituent on the ring of Q. The first number refers to the position on the Q ring attaching Q to the remainder

of the molecule. The second number refers to the position on the Q ring where the R’ (phenyl) substituent is

attached.

Q Q-orientation™®* Q Q-orientation** Q Q-orientation**
Q-1 2/3 Q-39 5/6 Q-71 3/6
Q-1 2/4 Q-40 4/3 Q-72 1/4
Q-1 2/5 Q-40 4/5 Q-72 1/6
Q-2 2/3 Q-40 4/6 Q-73 1/4
Q-2 2/4 Q-41 3/5 Q-73 1/5
Q-2 2/5 Q-41 3/6 Q-73 1/6
Q-3 2/3 Q-42 6/3 Q-73 1/7
Q-3 2/4 Q-42 6/5 Q-73 1/8
Q-3 2/5 Q-43 2/4 Q-74 1/4
Q4 5/4 Q-44 5/3 Q-74 1/6
Q-4 5/2 Q-44 5/6 Q-74 1/8
Q-5 2/4 Q-45 1/2 Q-75 1/4
Q-5 2/5 Q-45 173 Q-75 1/6
Q-6 2/4 Q-45 1/4 Q-75 1/7
Q-6 2/5 Q-46 1/2 Q-75 1/8
Q-7 5/2 Q-46 173 Q-76 1/6
Q-7 5/4 Q-46 1/4 Q-76 1/7
Q-8 5/3 Q-46 1/5 Q-77 1/6
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Q Q-orientation** Q Q-orientation** Q Q-orientation**
Q-8 5/4 Q-47 172 Q-77 1/7
Q-9 5/3 Q-47 173 Q-78 1/5
Q-9 5/4 Q-47 1/4 Q-78 1/6
Q-10 5/3 Q-48 1/1 Q-79 3/6
Q-10 5/4 Q-48 172 Q-79 3/7
Q-11 5/2 Q-49 1/1 Q-80 3/6
Q-11 5/4 Q-49 1/2 Q-80 3/7
Q-12 2/4 Q-50 1/1 Q-81 3/4
Q-12 2/5 Q-50 1/2 Q-81 3/5
Q-13 2/5 Q-50 173 Q-<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>