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Disclosed is a method for preparing a compound of Formula
1

wherein
R' is CHX,, CX;, CX,CHX, or CX,CXs;
each X is independently Cl or F;
Z. is optionally substituted phenyl; and

Q is phenyl or 1-naphthalenyl, each optionally substituted
as defined in the disclosure; comprising contacting a
compound of Formula 2

R! 0

Zﬂ‘é\)k()

with hydroxylamine in the presence of a base.

The present invention also relates to novel compounds of
Formula 2, useful as starting materials for the aforedescribed
method.
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METHOD FOR PREPARING
5-HALOALKYL-4, 5-DIHYDROISOXAZOLE
DERIVATIVES

FIELD OF THE INVENTION

[0001] The present invention pertains to a method for the
preparation of 5-haloalkyl-4,5-dihydroisoxazole derivatives.
The present invention also relates to novel enones useful as
starting materials for the aforedescribed method.

SUMMARY OF THE INVENTION

[0002] The present invention relates to a method for pre-
paring a compound of Formula 1

wherein

[0003] R'is CHX,, CX;, CX,CHX, or CX,CXs;

[0004] each X is independently Cl or F;

[0005] Z is optionally substituted phenyl;

[0006] QisQ®or Q%

[0007] Q“is phenyl substituted with one Q' and option-
ally substituted with one to four substituents indepen-
dently selected from R?;

[0008] Q' is a phenyl ring or a 5- or 6-membered satu-
rated or unsaturated heterocyclic ring, each ring option-
ally substituted with one or more substituents indepen-
dently selected from halogen, C,-C, alkyl, C,-Cq
haloalkyl, C;-C; cycloalkyl, C;-C, halocycloalkyl,
C,-Cgalkoxy, C,-C, haloalkoxy, C,-C alkylthio, C,-Cg
haloalkylthio, C,-C,alkylsulfinyl, C, -C haloalkylsulfi-
nyl, C,-Cy alkylsulfonyl, C,-C4 haloalkylsulfonyl,
—CN, —NO,, —NRHR’, —C(=W)NR"R>,
—C(=0)OR® and R’

[0009] Q7 is optionally substituted 1-naphthalenyl;

[0010] each R? is independently halogen, C,-C, alkyl,
C,-C¢ haloalkyl, C,-C4 alkenyl, C,-C, haloalkenyl,
C,-C alkynyl, C;-Cg4 haloalkynyl, C;-C,4 cycloalkyl,
C;-Cg halocycloalkyl, C,-C, alkoxy, C,-C, haloalkoxy,
C,-C; alkylthio, C,-C, alkylcarbonyl, C,-C, haloalkyl-
carbonyl, C,-C; haloalkylthio, C,-C, alkylsulfinyl,
C,-C¢ haloalkylsulfinyl, C,-C, alkylsulfonyl, C,-Cg
haloalkylsulfonyl, —N(R*)R>, —C(=W)NRHR?,
—C(=W)OR’, —CN, —OR*'! or —NO,; or a phenyl
ring or a 5- or 6-membered saturated or unsaturated
heterocyclic ring, each ring optionally substituted with
one or more substituents independently selected from
halogen, C,-C; alkyl, C,-C; haloalkyl, C;-Cg
cycloalkyl, C5-Cq halocycloalkyl, C,-Cq alkoxy, C,-Cg
haloalkoxy, C, -C, alkylthio, C,-Chaloalkylthio, C,-C
alkylsulfinyl, C, -C, haloalkylsulfinyl, C,-C alkylsulfo-
nyl, C,-C4 haloalkylsulfonyl, —CN, —NO,, —N(R*)
R’, —C(=W)N(R*R>, —C(=0)OR? and R’

[0011] each R* is independently H, C,-C, alkyl, C,-Cg
alkenyl, C,-C; alkynyl, C;-C, cycloalkyl, C,-C, alkyl-
cycloalkyl, C,-C, cycloalkylalkyl, C,-C, alkylcarbonyl
or C,-C, alkoxycarbonyl;

[0012] eachR®isindependently H; or C,-Cgalkyl, C,-Cg
alkenyl, C,-Cq alkynyl, C;-C, cycloalkyl, C,-C, alkyl-
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cycloalkyl or C,-C, cycloalkylalkyl, each optionally
substituted with one or more substituents independently
selected from RS,

[0013] each R® is independently halogen, C,-C, alkyl,
C,-C; alkoxy, C,-Cq alkylthio, C,-C, alkylsulfinyl,
C,-C; alkylsulfonyl, C,-C,4 alkylamino, C,-Cg dialky-
lamino, C;-C4 cycloalkylamino, C,-C, alkylcarbonyl,
C,-C, alkoxycarbonyl, C,-C, alkylaminocarbonyl,
C;-C, dialkylaminocarbonyl, C,-C, haloalkylcarbonyl,
C,-C, haloalkoxycarbonyl, C,-C, haloalkylaminocar-
bonyl, C;-C, halodialkylaminocarbonyl, —OH,
—NH,, —CN or —NO,; or Q;

[0014] eachR’isindependently a phenyl ring or a pyridi-
nyl ring, each ring optionally substituted with one or
more substituents independently selected from R?;

[0015] each R® is independently halogen, C,-C alkyl,
C,-C; haloalkyl, C,-C, alkoxy, C,-C4 haloalkoxy,
C,-C; alkylthio, C,-C haloalkylthio, C,-C, alkylsulfi-
nyl, C,-C¢haloalkylsulfinyl, C,-C alkylsulfonyl, C,-Cg
haloalkylsulfonyl, C,-C4 alkylamino, C,-C4 dialky-
lamino, C,-C, alkylcarbonyl, C,-C, alkoxycarbonyl,
C,-C, alkylaminocarbonyl, C;-C, dialkylaminocarbo-
nyl, —OH, —NH,, —C(—0)OH, —CN or —NO,;

[0016] each Q7 is independently a phenyl ring or a 5- or
6-membered saturated or unsaturated heterocyclic ring,
each ring optionally substituted with one or more sub-
stituents independently selected from halogen, C,-Cg
alkyl, C,-Cq haloalkyl, C,-C cycloalkyl, C,-C, halocy-
cloalkyl, C,-C4 alkoxy, C,-Cg haloalkoxy, C,-C alky-
Ithio, C,-C; haloalkylthio, C,-Cy alkylsulfinyl, C,-Cq
haloalkylsulfinyl, C,-C, alkylsulfonyl, C,-C, haloalkyl-
sulfonyl, C,-C, alkylamino, C,-C, dialkylamino,—CN,
—NO,, —C(=W)N(R”)R'° and —C(=0)OR"'*;

[0017] each R® is independently H, C,-Cy alkyl, C,-C
haloalkyl, C,-C4 alkenyl, C,-C; alkynyl, C;-Cg
cycloalkyl, C,-C, alkylcycloalkyl, C,-C, cycloalkyla-
lkyl, C,-C, alkylcarbonyl or C,-C, alkoxycarbonyl;

[0018] each R'° is independently H; or C,-C, alkyl,
C,-Cs haloalkyl, C,-C; alkenyl, C,-C,4 alkynyl, C5-Cg
cycloalkyl, C,-C, alkylcycloalkyl or C,-C, cycloalkyla-
lkyl,

[0019] each R'! is independently H; or C,-C, alkenyl,
C,-Cgalkynyl, C;-C, cycloalkyl, C,-C, alkylcycloalkyl,
C,-C, cycloalkylalkyl, C,-C, alkylcarbonyl, C,-C,
alkoxycarbonyl, C,-C, alkylsulfonyl or C,-Cg
haloalkylsulfonyl; and

[0020] each W is independently O or S;

comprising contacting a compound of Formula 2

R! 0

Zﬂg\)kQ

wherein R', Q and Z arc as previously defined for Formula 1,
with hydroxylamine in the presence of a base.

[0021] The present invention also relates to novel com-
pounds of Formula 2, useful as starting materials for the
aforedescribed method.
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DETAILS OF THE INVENTION

2 <

[0022] As used herein, the terms “comprises,” “compris-
ing,” “includes,” “including,” “has,” “having” or any other
variation thereof, are intended to cover a non-exclusive inclu-
sion. 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).

[0023] Also, the indefinite articles “a” and “an” preceding
an element or component of the invention are intended to be
nonrestrictive regarding the number of instances (i.e. occur-
rences) of the element or component. Therefore “a” or “an”
should be read to include one or at least one, and the singular
word form of the element or component also includes the
plural unless the number is obviously meant to be singular.
[0024] Ratios are generally recited herein as single num-
bers, which arc relative to the number 1; for example, a ratio
of 4 means 4:1. The term “equivalent ratio” refers to the
number of equivalents of one component (e.g., of a base)
relative to another component added to a reaction mixture,
recognizing that some compounds may provide two or more
equivalents per mole.

[0025] In the present disclosure and claims, the radical
“SO,” means sulfonyl, “—CN” means cyano, “—NO,”
means nitro, and “—OH” means hydroxyl.

[0026] Intheabove recitations, the term “alkyl”, used either
alone or in compound words such as “alkylthio” or
“haloalky]” 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 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.

[0027] “Alkoxy” includes, for example, methoxy, ethoxy,
n-propyloxy, isopropyloxy and the different butoxy, pentoxy
and hexyloxy isomers. “Alkylthio” includes branched or
straight-chain alkylthio moieties such as methylthio, eth-
ylthio, and the different propylthio, butylthio, pentylthio and
hexylthio isomers. “Alkylsulfinyl” includes both enantiomers
of'an alkylsulfinyl group. Examples of “alkylsulfinyl” include
CH,S(—0)—, CH,CH,S(—0)—, CH,CH,CH,S(—0)—,
(CH,),CHS(=—O0)— and the different butylsulfinyl, pentyl-
sulfinyl and hexylsulfinyl isomers. Examples of “alkylsulfo-
nyl” include CH,;S0,—, CH,CH,SO,—,
CH,CH,CH,SO,—, (CH;),CHSO,—, and the different
butylsulfonyl, pentylsulfonyl and hexylsulfonyl isomers.
[0028] “Cycloalkyl” includes, for example, cyclopropyl,
cyclobutyl, cyclopentyl and cyclohexyl. The term “alkylcy-
cloalkyl” denotes alkyl substitution on a cycloalkyl moiety
and includes, for example, ethylcyclopropyl, i-propyley-
clobutyl, 3-methylcyclopentyl and 4-methylcyclohexyl. The
term “cycloalkylalkyl” denotes cycloalkyl substitution on an
alkyl moiety. Examples of “cycloalkylalkyl” include cyclo-
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propylmethyl, cyclopentylethyl, and other cycloalkyl moi-
eties bonded to straight-chain or branched alkyl groups.
[0029] The term “halogen”, either alone or in compound
words such as “haloalkyl”, or when used in descriptions such
as “alkyl substituted with halogen” includes fluorine, chlo-
rine, bromine or iodine. Further, when used in compound
words such as “haloalkyl”, or when used in descriptions such
as “alkyl substituted with halogen” said alkyl may be partially
or fully substituted with halogen atoms which may be the
same or different. Examples of “haloalkyl” or “alkyl substi-
tuted with halogen” include F;C—, CICH,—, CF,CH,—
and CF;CCl,—. The terms “haloalkoxy” and “haloalkylthio”
and the like, are defined analogously to the term “haloalkyl”.
Examples of “haloalkoxy” include CF;0—, CCl,CH,0—,
HCF,CH,CH,0— and CF;CH,O0—. Examples of
“haloalkylthio” include CCl;S—, CF,S—, CC1,CH,S—and
CICH,CH,CH,S—. Examples of “haloalkylsulfinyl” include
CF;S(—=0)—, CCI;S8(—=0)—, CF;CH,S(—=0)— and
CF;CF,S(=—0)—. Examples of “haloalkylsulfonyl” include
CF;S0,—, CCl1,8SO,—, CF;CH,SO,— and CF;CF,SO,—.
[0030] “Alkylcarbonyl” denotes a straight-chain or
branched alkyl moieties bonded to a C(—0O) moiety.
Examples of “alkylcarbonyl” include CH,C(—O)—,
CH,CH,CH,C(—0)— and (CH;),CHC(—O0)—. Examples
of “alkoxycarbonyl” include CH;OC(—0)—, CH,CH,O0C
(=0)—, CH,CH,CH,OC(—0)—, (CH,),CHOC(—0)—
and the different butoxy-, pentoxy-, or hexoxycarbonyl iso-
mers.

[0031] 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 7. For example, C,-C, alkylsulfonyl des-
ignates methylsulfonyl through butylsulfonyl.

[0032] When a compound is substituted with a substituent
bearing a subscript that indicates the number of said substitu-
ents can exceed 1, said substituents (when they exceed 1) are
independently selected from the group of defined substitu-
ents, e.g., (R"), in U-1 of Exhibit 1 whereinvis 0, 1,2, 3, 4 or
5.As (R"), are optional substituents on rings in Exhibits 1 and
2, Q-A and Q-B respectively, each may substitute any avail-
able carbon or nitrogen ring member(s) of the rings. When a
variable group is shown to be optionally attached to a posi-
tion, for example (R")” wherein v may be 0, then hydrogen
may be at the position even if not recited in the variable group
definition. When one or more positions on a group are said to
be “not substituted” or “unsubstituted”, then hydrogen atoms
are attached to take up any free valency.

[0033] Theterm “heterocyclic ring” denotes a ring in which
at least one atom forming the ring backbone is not carbon,
e.g., nitrogen, oxygen or sulfur. Typically a heterocyclic ring
contains no more than 4 nitrogens, no more than 2 oxygens
and no more than 2 sulfurs. Unless otherwise indicated, a
heterocyclic ring can be a saturated, partially unsaturated, or
fully unsaturated ring. The term “unsaturated heterocyclic
ring” relates to both partially and fully unsaturated rings.
When a fully unsaturated heterocyclic ring satisfies Hiickel’s
rule, then said ring is also called a “heteroaromatic ring” or
“aromatic heterocyclic ring”. Unless otherwise indicated,
heterocyclic rings can be attached through any available car-
bon or nitrogen by replacement of a hydrogen on said carbon
ornitrogen. A “heterocyclic ring” may optionally contain ring
members selected from the group C(—0), C(=S8), S(=0)
and SO,. The term “ring member” refers to any atom or other
moiety (e.g., C(—0), C(=S8), S(—0) or SO,) forming the
backbone of a ring.
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[0034] “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 (4p+2)r electrons, where p is
apositive integer, are associated with the ring to comply with
Hiickel’s rule.

[0035] Asis generally known in the art, the chemical name
“pyridyl” is synonymous with “pyridinyl”.

[0036] The term “optionally substituted” is used herein
interchangeably with the phrase “substituted or unsubsti-
tuted” or with the term “(un)substituted”. Unless otherwise
indicated, an optionally substituted group may have a sub-
stituent at each substitutable position of the group, and each
substitution is independent of the other. An optionally substi-
tuted group also may have no substituents. Therefore the
phrase “optionally substituted with one or more substituents”
means that the number of substituents may vary from zero up
to the number of available positions for substitution. Simi-
larly the phrase “optionally substituted with 1-5 substituents”
means that the number of substituents may vary from zero up
to the number of available position but not exceeding 5.

[0037] Each X is independently Clor F. Thus, for example,
CHX, could be CHCl,, CHCF, or CHCIF.

[0038] WhenQ' or Q*is anitrogen-containing heterocyclic
ring it may be attached to the remainder of Formula 1 though
any available carbon or nitrogen ring atom, unless otherwise
described. As noted above, Q' and Q* can be (among others)
phenyl optionally substituted with one or more substituents
selected from a group of substituents as defined in the Sum-
mary of Invention. An example of phenyl optionally substi-
tuted with one to five substituents is the ring illustrated as U-1
in Exhibit 1, wherein R" is the optional substituents as defined
in the Summary of the Invention for Q* and Q” and r is an
integer from 0 to 5.

[0039] As noted above, Q' and Q? can be a 5- or 6-mem-
bered heterocyclic ring, which may be saturated or unsatur-
ated, optionally substituted with one or more substituents
selected from a group of substituents as defined in the Sum-
mary of Invention. Examples of a 5- or 6-membered aromatic
unsaturated heterocyclic ring optionally substituted with one
or more substituents include the rings U-2 through U-61
illustrated in Exhibit 1 wherein R” is any substituent as
defined in the Summary of the Invention for Q' and Q* and r
is an integer from O to 4, limited by the number of available
positions on each U group. As U-29, U-30, U-36,U-37, U-38,
U-39, U-40, U-41, U-42 and U-43 have only one available
position, for these U groups r is limited to the integers O or 1,
and r being 0 means that the U group is unsubstituted and a
hydrogen is present at the position indicated by (R"),.

Exhibit 1
U-1
R,
/ |
x
U-2

-continued

‘R,

Ry
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-continued
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-continued

4 R
N/\ ~

A
AN

[0040] Note that when Q' or Q* is a 5- or 6-membered
saturated or non-aromatic unsaturated heterocyclic ring
optionally substituted with one or more substituents selected
from the group of substituents as defined in the Summary of
Invention for Q' and Q, one or two carbon ring members of
the heterocycle can optionally be in the oxidized form of a
carbonyl moiety.

[0041] Examples of a 5- or 6-membered saturated or non-
aromatic unsaturated heterocyclic ring include the rings G-1
through G-35 as illustrated in Exhibit 2. Note that when the
attachment point on the G group is illustrated as floating, the
G group can be attached to the remainder of Formula 1
through any available carbon or nitrogen of the G group by
replacement of a hydrogen atom. The optional substituents
corresponding to R¥ can be attached to any available carbon or
nitrogen by replacing a hydrogen atom. For these G rings, r is
typically an integer from O to 4, limited by the number of
available positions on each G group.

[0042] Note that when Q' and Q? comprise a ring selected
from G-28 through G-35, G* is selected from O, S or N. Note
that when G is N, the nitrogen atom can complete its valence
by substitution with either H or the substituents correspond-
ing to R" as defined in the Summary of Invention for Q' and

Q.

Exhibit 2
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-continued

R,
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-continued
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[0043] Embodiments of the present invention include:

[0044] Embodiment 1. The method described in the
Summary of the Invention for preparing a compound of
Formula 1 comprising contacting a compound of For-
mula 2 with hydroxylamine in the presence of a base
wherein

[0045] Z is phenyl optionally substituted with one to
five substituents independently selected from R (i.e.

3 2
VAR
®),7 e
5 6

[0046] whereinnis O, 1,2,3,4 or 5); and

[0047] eachR?is independently halogen, C,-C,alkyl,
C,-C¢ haloalkyl, C,-C, alkoxy, C,-C, haloalkoxy,
C,-C¢ alkylthio, C,-Cg4 haloalkylthio, C,-C4 alky-
lamino, C,-C, dialkylamino, —CN or —NO,.

[0048] Embodiment 1A. The method of Embodiment 1
wherein Z is phenyl substituted with one to three sub-
stituents independently selected from R?, said substitu-
ents attached at the 3-, 4- or 5-positions of the phenyl
ring.

[0049] Embodiment 1B. The method of Embodiment 1
or 1A wherein each R? is independently F, Cl, Br, C,-C,
alkyl, C,-C4 fluoroalkyl, C,-C, alkoxy, C,-C fluoro-
alkoxy, C,-C; alkylthio or C,-C fluoroalkylthio.

[0050] Embodiment 1C. The method of Embodiment 1
or 1A wherein each R? is independently halogen, C,-Cg
alkyl, C,-C, haloalkyl or —CN.
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[0051] Embodiment 1D. The method of Embodiment 1C
wherein each R? is independently halogen or C,-Cg
haloalkyl.

[0052] Embodiment 1E. The method of Embodiment 1C
wherein each R? is independently halogen or CF;.

[0053] Embodiment 1F. The method of Embodiment 1E
wherein each R? is independently F, Cl or CF,.

[0054] Embodiment 1G. The method of Embodiment 1A
wherein 7 is

RZa

[0055] R*® is halogen, C,-C, haloalkyl or C,-C,
haloalkoxy; R?? is H, halogen or cyano; and R*>is H,
halogen or CF;.

[0056] Embodiment 1H. The method of Embodiment 1G
wherein R?® is CF; or halogen; and R*“ is H, CF; or
halogen.

[0057] Embodiment 11. The method of Embodiment 1H
wherein R?? is CF;.

[0058] Embodiment 1J. The method of any one of
Embodiments 1G through 11 wherein R?? is H.

[0059] Embodiment 1K. The method of any one of
Embodiments 1G through 1J wherein R? is CF; or halo-
gen.

[0060] Embodiment 1L. The method of Embodiment 1K

wherein R* is CF5, F, Cl or Br.

[0061] Embodiment 1M. The method of Embodiment
1L wherein R*“is F, Cl or Br.

[0062] Embodiment IN. The method of Embodiment 11
wherein R* is CF5, Cl or Br.

[0063] Embodiment 10. The method of Embodiment 1IN
wherein R* is Cl or Br.

[0064] Embodiment 1P. The method of Embodiment 10
wherein R?” is H and R*“is Cl.

[0065] Embodiment 1Q. The method of Embodiment 10
wherein R?” is H and R*“ is Br.

[0066] Embodiment 2. The method described in the
Summary of the Invention for preparing a compound of
Formula 1 comprising contacting a compound of For-
mula 2 with hydroxylamine in the presence of a base, or
the method of any one of Embodiments 1 through 1Q,
wherein
[0067] Q7 is 1-naphthalenyl optionally substituted

with one to four substituents independently selected
from R*.

[0068] Embodiment 2A. The method of Embodiment 2
wherein Q is Q“.

[0069] Embodiment 2B. The method of Embodiment 2
wherein Q is Q.

[0070] Embodiment 2C. The method of Embodiment 2
wherein each R? is independently halogen, C,-C alkyl,
C,-Cy haloalkyl, —C(=W)N(RHR?, —C(=W)OR’,
—CNor—OR*'; oraphenyl ring or a 5- or 6-membered
saturated or unsaturated heterocyclic ring, each ring
optionally substituted with one or more substituents
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independently selected from halogen, C,-C4 alkyl,
C,-C4 haloalkyl, —CN, —C(=W)N(RHR®> and
—C(=0)OR>.

[0071] Embodiment 2D. The method of Embodiment 2
wherein each R? is independently halogen, —C(=W)N
(RHR?, —C(=W)OR®, —CN or —OR'".

[0072] Embodiment 2E. The method of Embodiment 2
wherein each R* is independently H or C, -C alkyl.

[0073] Embodiment 2F. The method of Embodiment 2
wherein each R® is independently H; or C,-C, alkyl
optionally substituted with one or more substituents
independently selected from R®.

[0074] Embodiment 2G. The method of Embodiment 2
wherein each R® is independently halogen, C,-C alkyl,
C,-C; alkoxy, C,-C alkylthio, C,-C, alkoxycarbonyl,
C,-C, alkylaminocarbonyl, C;-C, dialkylaminocarbo-
nyl, C,-C, haloalkylaminocarbonyl, C,-C, halodialky-
laminocarbonyl or —CNj or Q2.

[0075] Embodiments 2H. The method of Embodiment 2
wherein each Q? is a pyridinyl ring optionally substi-
tuted with one to four halogen.

[0076] Embodiments 21. The method of Embodiment 2
wherein each Q¢ is a phenyl substituted with one Q" at
the para position and optionally substituted with one to
three substituents independently selected from R? at the
other positions on the phenyl ring.

[0077] Embodiment 2J. The method of Embodiment 21
wherein Q' is an optionally substituted 1-triazolyl or
1-pyrazolyl ring.

[0078] Embodiment 2K. The method of Embodiment 2J
wherein R® is Me or —CN at a meta position of the
phenyl ring.

[0079] Embodiment 2L. The method of Embodiment 2B
wherein
[0080] Qis

O R3:

[0081] R?is C(O)N(R*R? or C(O)OR®.

[0082] Embodiment 2M. The method of Embodiment
2L wherein

[0083] R*isH, C,-C, alkylcarbonyl or C,-C,, alkoxy-
carbonyl.

[0084] Embodiment 2N. The method of Embodiment

2M wherein R* is H.

[0085] Embodiment 20. The method of any one of

Embodiments 2L through 2N wherein

[0086] R?is C(O)N(R*R? or C(O)OR>;

[0087] R’isC,-Cgalkyl or C,-C haloalkyl, each sub-
stituted with one substituent independently selected
from hydroxy, C,-Cq alkoxy, C,-C, alkylthio, C,-C
alkylsulfinyl, C,-Cy alkylsulfonyl, C,-C, alkylami-
nocarbonyl, C;-C, dialkylaminocarbonyl, C,-C,
haloalkylaminocarbonyl and C;-C, halodialkylami-
nocarbonyl; and

and
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[0088] R’>®is C,-C, alkyl, C,-C, alkenyl or C,-C,
alkynyl, each optionally substituted with one or more
substituents independently selected from halogen,
C,-C, alkoxy and phenyl optionally substituted with
up to 5 substituents selected from halogen and C,-C;
alkyl.

[0089] Embodiment 2P. The method of any one of
Embodiments 2L through 20 wherein R’ais C,-C alkyl
optionally substituted with phenyl.

[0090] Embodiment 2Q. The method of any one of
Embodiments 2L through 2P wherein R? is C(O)N(R*)
R

[0091] Embodiment 2R. The method of any one of
Embodiments 2L through 2N wherein R is C(O)OR”.

[0092] Embodiment 2S. The method of any one of
Embodiments 20 through 2P wherein R? is C(O)OR>?,

[0093] Embodiment 3. The method described in the
Summary of the Invention for preparing a compound of
Formula 1 comprising contacting a compound of For-
mula 2 with hydroxylamine in the presence of a base, or
the method of any one of Embodiments 1 through 1Q
and 2 through 28, wherein in Formulae 1 and 2R" is CF.

[0094] Embodiment 4. The method described in the
Summary of the Invention for preparing a compound of
Formula 1 comprising contacting a compound of For-
mula 2 with hydroxylamine in the presence of a base
wherein the contact occurs in a temperature range of
from about 0 to about 150° C.

[0095] Embodiment 4A. The method of Embodiment 4
wherein the temperature range is from about 15 to about
40° C.

[0096] Embodiment 5. The method described in the
Summary of the Invention for preparing a compound of
Formula 1 comprising contacting a compound of For-
mula 2 with hydroxylamine in the presence of a base
wherein the hydroxylamine is derived from a hydroxy-
lamine salt.

[0097] Embodiment SA. The method of Embodiment 5
wherein the hydroxylamine salt is a hydroxylamine salt
of a mineral acid.

[0098] Embodiment 5B. The method of Embodiment SA
wherein the hydroxylamine salt is a hydroxylaminc salt
of'hydrochloric acid, sulfuric acid, phosphoric acid, or a
mixture thereof.

[0099] Embodiment 6. The method described in the
Summary of the Invention for preparing a compound of
Formula 1 comprising contacting a compound of For-
mula 2 with hydroxylamine in the presence of a base
wherein the molar ratio of hydroxylamine to the com-
pound of Formula 2 is at least about 1.

[0100] Embodiment 6A. The method of Embodiment 6
wherein the molar ratio of hydroxylamine to the com-
pound of Formula 2 is at least about 1.2.

[0101] Embodiment 6B. The method of Embodiment 6A
wherein the molar ratio of hydroxylaminc to the com-
pound of Formula 2 is at least about 1.5.

[0102] Embodiment 6C. The method described in the
Summary of the Invention for preparing a compound of
Formula 1 comprising contacting a compound of For-
mula 2 with hydroxylamine in the presence of a base
wherein the molar ratio of hydroxylamine to the com-
pound of Formula 2 is no more than about 3.

[0103] Embodiment 7. The method described in the
Summary of the Invention for preparing a compound of
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Formula 1 comprising contacting a compound of For-
mula 2 with hydroxyl amine in the presence of a base
wherein the base comprises one or more compounds
selected from organic bases, hydroxide bases, alkoxide
bases and carbonate bases.

[0104] Embodiment 7A. The method described in the
Summary of the Invention for preparing a compound of
Formula 1 comprising contacting a compound of For-
mula 2 with hydroxylamine in the presence of a base
wherein the base comprises one or more compounds
selected from amine bases, alkali metal hydroxide bases,
alkali metal alkoxide bases and alkali metal carbonate
bases.

[0105] Embodiment 7AA. The method of Embodiment 7
wherein the base comprises an alkali metal carbonate.
[0106] Embodiment 7B. The method of Embodiment
7AA wherein the base comprises sodium carbonate,

potassium carbonate or a mixture thereof.

[0107] Embodiment 7C. The method of Embodiment 7B
wherein the base comprises sodium carbonate.

[0108] Embodiment 7D. The method of Embodiment 7
wherein the base comprises an alkali metal hydroxide.

[0109] Embodiment 7E. The method of Embodiment 7D
wherein the base comprises sodium hydroxide, potas-
sium hydroxide or a mixture thereof.

[0110] Embodiment 8. The method of the Summary of
the Invention for preparing a compound of Formula 1
comprising contacting a compound of Formula 2 with
hydroxylamine in the presence of a base wherein the
base in excess of the amount needed to neutralize
hydroxylamine salts is in an equivalent ratio of at least
about 1 to the compound of Formula 2.

[0111] Embodiment 8A. The method of Embodiment 8
wherein the ratio is no more than about 5.

[0112] Embodiment 9. The method of the Summary of
the Invention for preparing a compound of Formula 1
comprising contacting a compound of Formula 2 with
hydroxylamine in the presence of a base wherein the
compound of Formula 2, hydroxylamine and base are
contacted in the presence of a suitable solvent.

[0113] Embodiment 9A. The method of Embodiment 9
wherein the suitable solvent comprises a solvent
selected from alcohols, ethers, amides, nitriles, haloge-
nated hydrocarbons and aromatic hydrocarbons (includ-
ing mixtures thereof).

[0114] Embodiment 9B. The method of Embodiment 9A
wherein the suitable solvent comprises isopropanol.

[0115] Embodiment 9C. The method of Embodiment 9A
wherein the suitable solvent further comprises water.

[0116] Embodiment 10. A compound of Formula 2 as
described in the Summary of the

[0117] Invention wherein

[0118] R'is CHX,, CX;, CX,CHX, or CX,CXs;

[0119] each X is independently Cl or F;

[0120] Z is optionally substituted phenyl;

[0121] Qis Q% or Q7;

[0122] Q“ is phenyl substituted with one Q' and
optionally substituted with one to four substituents
independently selected from R?;

[0123] Q' is a phenyl ring or a 5- or 6-membered

saturated or unsaturated heterocyclic ring, each ring
optionally substituted with one or more substituents
independently selected from halogen, C,-C alkyl,
C,-C¢ haloalkyl, C;-C4 cycloalkyl, C;-C, halocy-
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cloalkyl, C,-C4 alkoxy, C,-C, haloalkoxy, C,-Cq
alkylthio, C,-C4 haloalkylthio, C,-Cy alkylsulfinyl,
C,-C; halo alkylsulfinyl, C,-C alkylsulfonyl, C,-Cq
haloalkylsulfonyl, —CN, —NO,, —NR*R>
—C(=W)NRHR’, —C(=0)OR’ and R,

[0124] Q7 is optionally substituted 1-naphthalenyl;

[0125] eachR?isindependently halogen, C,-Cg alkyl,
C,-C; haloalkyl, C,-C4 alkenyl, C,-C, haloalkenyl,
C,-C; alkynyl, C;-C haloalkynyl, C;-C; cycloalkyl,
C;-C¢  halocycloalkyl, C,-C4 alkoxy, C,;-Cq
haloalkoxy, C,-C, alkylthio, C,-C, alkylcarbonyl,
C,-C, haloalkylcarbonyl, C,-Cy haloalkylthio, C,-Cq
alkylsulfinyl, C,-Cg haloalkylsulﬁnyl 1-Ce alkyl-
sulfonyl, C,-C, haloalkylsulfon 5y —N R4 R,
—C(=W)NRHR?, —C(=W)OR", —CN, ADR”
or —NO,; or a phenyl ring or a 5- or 6-membered
saturated or unsaturated heterocyclic ring, each ring
optionally substituted with one or more substituents
independently selected from halogen, C,-C, alkyl,
C,-C¢ haloalkyl, C;-C4 cycloalkyl, C5-C4 halocy-
cloalkyl, C,-C4 alkoxy, C,-C, haloalkoxy, C,-Cq
alkylthio, C,-C4 haloalkylthio, C,-Cy alkylsulfinyl,
C,-Cq haloalkylsulﬁnyl C -C¢ alkylsulfonyl, C,-Cg
haloalkylsulfon 2/ —NO,, —NR"R>,
—C(= W)N(R R, —C( O)OR5 and R’;

[0126] eachR*isindependently H, C,-Calkyl, C,-C,
alkenyl, C,-C, alkynyl, C5-Cg cycloalkyl, C,-C, alky-
Ieycloalkyl, C,-C, cycloalkylalkyl, C,-C, alkylcarbo-
nyl or C,-C, alkoxycarbonyl;

[0127] each R® is independently H; or C,-C, alkyl,
C,-C, alkenyl, C,-C, alkynyl, C,-C, cycloalkyl,
C,-C, alkylcycloalkyl or C,-C, cycloalkylalkyl, each
optionally substituted with one or more substituents
independently selected from RS,

[0128] eachRCis independently halogen, C,-C, alkyl,
C,-C; alkoxy, C,-C4 alkylthio, C,-C, alkylsulfinyl,
C,-Cs; alkylsulfonyl, C,-C, alkylamino, C,-Cq
dialkylamino, C;-Cg cycloalkylamino, C,-C, alkyl-
carbonyl, C,-C, alkoxycarbonyl, C,-C, alkyl ami-
nocarbonyl, C;-C, dialkylaminocarbonyl, C,-C,
haloalkylcarbonyl, C,-C, haloalkoxycarbonyl, C,-C,
haloalkylaminocarbonyl, C;-C, halodialkylami-
nocarbonyl, —OH, —NH,, —CN or —NO,; or Q?;

[0129] each R’ is independently a phenyl ring or a
pyridinyl ring, each ring optionally substituted with
one or more substituents independently selected from
R%;

[0130] eachR®isindependently halogen, C,-Cg alkyl,
C,-C¢ haloalkyl, C,-C alkoxy, C,-C, haloalkoxy,
C,-C; alkylthio, C,-C, haloalkylthio, C,-C, alkyl-
sulfinyl, C,-C, haloalkylsulfinyl, C,-Cg4 alkylsulfo-
nyl, C,-C4 haloalkylsulfonyl, C,-C; alkylamino,
C,-Cy dialkylamino, C,-C, alkylcarbonyl, C,-C,
alkoxycarbonyl, C,-C, alkylaminocarbonyl, C;-C,
dialkylaminocarbonyl, —OH, —NH,, —C(—0)OH,
—CN or —NO,;

[0131] each Q?is independently a phenyl ring or a 5-
or 6-membered saturated or unsaturated heterocyclic
ring, each ring optionally substituted with one or more
substituents independently selected from halogen,
C,-Cy alkyl, C,-C; haloalkyl, C;-C4 cycloalkyl,
C;-Cs  halocycloalkyl, C,-C; alkoxy, C,;-Cq
haloalkoxy, C,-Cg4 alkylthio, C,-C, haloalkylthio,
C,-C; alkylsulfinyl, C,-C, haloalkylsulfinyl, C,-C
alkylsulfonyl, C,-C, haloalkylsulfonyl, C,-C, alky-
lamino, C,-C4 dialkylamino, —CN, —NO,,
—C(=W)NR")R' and —C(=0)OR";
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[0132] eachR’isindependently H, C,-C4alkyl, C,-Cq
haloalkyl, C,-C4 alkenyl, C,-Cy alkynyl, C;-Cg
cycloalkyl, C,-C, alkylcycloalkyl, C,-C, cycloalky-
lalkyl, C,-C, alkylcarbonyl or C,-C, alkoxycarbonyl;

[0133] each R'° is independently H; or C,-Cy alkyl,
C,-Cghaloalkyl, C,-Cg4alkenyl, C,-Cg alkynyl, C5-Cq
cycloalkyl, C,-C, alkylcycloalkyl or C,-C,
cycloalkylalkyl;

[0134] eachR'!isindependently H; or C,-Cy alkenyl,
C,-Cy alkynyl, C;-Cq4 cycloalkyl, C,-C, alkylcy-
cloalkyl, C,-C, cycloalkylalkyl, C,-C, alkylcarbonyl,
C,-C, alkoxycarbonyl, C,-C, alkylsulfonyl or C,-C
haloalkylsulfonyl; and

[0135] each W is independently O or S.

[0136] Embodiment 10A. A compound of Embodiment
10 wherein
[0137] Z is phenyl optionally substituted with one to

five substituents independently selected from R?; and

[0138] each R? is independently halogen, C,-C, alkyl,
C,-C; haloalkyl, C,-C, alkoxy, C,-C4 haloalkoxy,
C,-Cy alkylthio, C,-C¢ haloalkylthio, C,-C, alky-
lamino, C,-C, dialkylamino, —CN or —NO,.

[0139] Embodiment 10B. A compound of Embodiment
10A wherein Z is phenyl substituted with one to three
substituents independently selected from R?, said sub-
stituents attached at the 3-, 4- or 5-positions of the phe-
nyl ring.

[0140] Embodiment 10C. A compound of Embodiment
10A or 10B wherein each R? is independently halogen,
C,-C; alkyl, C,-C; haloalkyl or CN.

[0141] Embodiment 10D. A compound of Embodiment
10C wherein each R? is independently halogen or C,-Cj
haloalkyl.

[0142] Embodiment 10E. A compound of Embodiment
10D wherein each R? is independently halogen or CF,.

[0143] Embodiment 10F. A compound of Embodiment
10E wherein each R? is independently F, Cl or CF;.

[0144] Embodiment 11. A compound of Embodiment 10
wherein
[0145] Q7 is 1-naphthalenyl optionally substituted

with one to four substituents independently selected
from R>.

[0146] Embodiment 11A. A compound of Embodiment
11 wherein Q is Q“.

[0147] Embodiment 11B. A compound of Embodiment
11 wherein Q is Q°.

[0148] Embodiment 11C. A compound of Embodiment
11 wherein each R? is independently halogen, C,-C,
alkyl C,-Cq4 haloalkyl %( W)N(R“)R5 —C(—= W)
OR’, —CN or —OR*''; or a phenyl ring or a 5- or
6- membered saturated or unsaturated heterocyclic ring,
each ring optionally substituted with one or more sub-
stituents independently selected from halogen, C,-Cg
alkyl, C,-C, haloalkyl, —CN, —C(=W)N(R*)R®> and
—C(=0)OR>.

[0149] Embodiment 11D. A compound of Embodiment
11 wherein each R® is independently halogen,
—C(=W)NRHR?, —C(=W)OR’, —CN or —OR"!

[0150] Embodiment 11E. A compound of Embodiment
11 wherein each R* is independently H or C,-C, alkyl.

[0151] Embodiment 11F. A compound of Embodiment
11 wherein each R® is independently H; or C,-C alkyl
optionally substituted with one or more substituents
independently selected from R®.

[0152] Embodiment 11G. A compound of Embodiment
11 wherein each R® is independently halogen, C,-C,
alkyl, C,-Cq alkoxy, C,-C, alkylthio, C,-C, alkoxycar-
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bonyl, C,-C, alkylaminocarbonyl, C;-C, dialkylami-
nocarbonyl, C,-C, haloalkylaminocarbonyl, C;-C,
halodialkylaminocarbonyl or —CN; or Q.

[0153] Embodiment 11H. A compound of Embodiment
11 wherein each Q is a pyridiny] ring optionally substi-
tuted with one to four halogen.

[0154] Embodiment 111. A compound of Embodiment
11 wherein each Q“ is a phenyl substituted with one Q'
at the para position and optionally substituted with one
to three substituents independently selected from R> at
the other positions on the phenyl ring.

[0155] Embodiment 11J. A compound of Embodiment
111 wherein Q" is an optionally substituted 1-triazolyl or
1-pyrazolyl ring.

[0156] Embodiment 11K. A compound of Embodiment
11J wherein R is Me or CN at a meta position of the
phenyl ring.

[0157] Embodiment 12. A compound of Embodiment 10
wherein R! is CF,.

[0158] Embodiment 13. The method described in the
Summary of the Invention for preparing a compound of
Formula 1 comprising contacting a compound of For-
mula 2 with hydroxylamine in the presence of a base
wherein Z is phenyl optionally substituted with one to
five substituents independently selected from R?.

[0159] Embodiment 13a. The method of Embodiment 13
wherein Z is phenyl substituted with one to three sub-
stituents independently selected from R?, said substitu-
ents attached at the 3-, 4- or 5-positions (i.e. meta or
para) of the phenyl ring.

[0160] Embodiment 13b. The method of Embodiment
13a wherein each R? is independently halogen, C,-C,
alkyl, C,-C; haloalkyl, C,-C alkoxy, C,-Chaloalkoxy,
C,-C; alkylthio, C,-C,; haloalkylthio, C,-C; alky-
lamino, C,-Cg dialkylamino, —CN or —NO,.

[0161] Embodiment 13¢. The method of Embodiment
13b wherein each R? is independently halogen, C,-C,
alkyl, C,-C; haloalkyl, C,-C; haloalkoxy or —CN.

[0162] Embodiment 14. The method described in the
Summary of the Invention for preparing a compound of
Formula 1 comprising contacting a compound of For-
mula 2 with hydroxylamine in the presence of a base
wherein R! is CF,.

[0163] Embodiment 15. The method described in the
Summary of the Invention for preparing a compound of
Formula 1 comprising contacting a compound of For-
mula 2 with hydroxylamine in the presence of a base
wherein Q is Q“.

[0164] Embodiment 15a. The method of Embodiment 15
wherein Q is phenyl substituted with one Q" attached at
the 4-position of the phenyl ring, said phenyl ring further
optionally substituted with one or two substituents inde-
pendently selected from R?

[0165] (ie.
2 3
4
Ql
@Tm
6 5

wherein m is 0, 1 or 2).

[0166] Embodiment 15b. The method of Embodiment
15a wherein Q' is a 5-membered heteroaromatic ring
optionally substituted with one or two substituents inde-
pendently selected from halogen, C,-Cq alkyl, C,-Cg
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haloalkyl, C;-C4 cycloalkyl, C;-Cg halocycloalkyl,
C,-C alkoxy, C,-Cg haloalkoxy, —CN, —C(—W)N
(RHR? and —C(=0)OR".

[0167] Embodiment 15¢. The method of Embodiment
15b wherein Q" is a pyrazole or triazole ring optionally
substituted with one or two substituents independently
selected from halogen, —CN and —C(—=W)N(R*R®.

[0168] Embodiment 15d. The method of Embodiment
15a wherein each R? is independently halogen, C,-C,
alkyl or —CN.

[0169] Embodiment 15e. The method of Embodiment 15d
wherein one R® is C1, CH, or —CN and is attached at the
3-position of the phenyl ring (i.e. adjacent to Q").

[0170] Embodiment 15f. The method of Embodiment
15b or 15¢ wherein R* is H.

[0171] Embodiment 15g. The method of Embodiment
15b or 15¢ wherein R is H; or C, -C; alkyl, cyclopropyl
or cyclopropylmethyl, each optionally substituted with
halogen and further optionally substituted with 1 or 2
CH;.

[0172] Embodiment 16. The method described in the
Summary of the Invention for preparing a compound of
Formula 1 comprising contacting a compound of For-
mula 2 with hydroxylamine in the presence of a base
wherein Q is Q°.

[0173] Embodiment 16a. The method of Embodiment 16
wherein Q” is 1-naphthalenyl substituted with one or
two substituents independently selected from R?

[0174] (ie.

wherein n is 1 or 2).
[0175] Embodiment 16b. The method of Embodiment 16
wherein Q” is 1-naphthalenyl substituted with one R?
attached at the 4-position of the naphthalene ring

[0176] (ic.

[0177] Embodiment 16¢. The method of Embodiment
16a or 16b wherein one R* is halogen, C,-C alkyl,
C,-C¢ haloalkyl, C,-C alkoxy, —N(R*)R?, —C(=W)
NRHR?, —C(=W)OR’, —CN, —OR'! or —NO,,
and said R? is attached at the 4-position of the naphtha-
lene ring.
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[0178] Embodiment 16d. The method of Embodiment
16¢c wherein the R? attached at the 4-position of the
naphthalene ring is —C(=O)N([R*R’.

[0179] Embodiment 16e. The method of Embodiment
16¢ or 16d wherein each R* is independently H, C,-C,
alkyl, C,-C, alkylcarbonyl or C,-C, alkoxycarbonyl.

[0180] Embodiment 16f. The method of Embodiment
16¢c or 16d wherein each R® is independently C,-C 4 alkyl
substituted with one substituent selected from hydroxy,
C,-C; alkoxy, C,-Cq4 alkylthio, C,-C, alkylsulfinyl,
C,-C; alkylsulfonyl, C,-C, alkylaminocarbonyl, C;-Cg
dialkylaminocarbonyl, C,-C, haloalkylaminocarbonyl,
C;-C, halodialkylaminocarbonyl and Q2.

[0181] Embodiment 16g. The method of Embodiment
16¢ or 16d wherein each R® is independently C,-C,, alkyl
substituted with C,-C, haloalkylaminocarbonyl.

[0182] Embodiment 16h. The method of Embodiment
16f wherein Q is a pyridinyl ring optionally substituted
with one to four halogen.

[0183] Embodiment 16i. The method of Embodiment
16¢c wherein R'! is H, C,-C4 alkenyl, C,-C, alkynyl,
C,-C, alkylcarbonyl, C,-C, alkoxycarbonyl, C,-Cq
alkylsulfonyl or C,-Cg haloalkylsulfonyl.

[0184] Embodiment 17. A compound of Formula 2 as
described in the Summary of the Invention wherein R* is
CHX,, CX;, CX,CHX, or CX,CX;;

[0185]
[0186]

each X is independently Cl or F;
Z. is optionally substituted phenyl;

[0187] Qis Q% orQ?;

[0188] Q< is phenyl substituted with one Q' and
optionally substituted with one to four substituents
independently selected from R?;

[0189] Q' is a phenyl ring or a 5- or 6-membered
saturated or unsaturated heterocyclic ring, each ring
optionally substituted with one or more substituents
independently selected from halogen, C,-C, alkyl,
C,-C¢ haloalkyl, C;-C4 cycloalkyl, C5-C4 halocy-
cloalkyl, C,-C, alkoxy, C,-C, haloalkoxy, C,-Cg
alkylthio, C,-C4 haloalkylthio, C,-Cy alkylsulfinyl,
C,-C haloalkylsulfinyl, C,-C, alkylsulfonyl, C,-Cg
haloalkylsulfonyl, —CN, —NO,, —NR*R>,
—C(=W)NRHR’, —C(=0)OR’ and R,

[0190] Q7 is optionally substituted 1-naphthalenyl;

[0191] eachR?is independently halogen, C,-C, alkyl,
C,-C; haloalkyl, C,-C4 alkenyl, C,-C, haloalkenyl,
C,-C; alkynyl, C;-C haloalkynyl, C;-C; cycloalkyl,
C;-C¢  halocycloalkyl, C,-C4 alkoxy, C,;-Cq
haloalkoxy, C,-C, alkylthio, C,-C, alkylcarbonyl,
C,-C, haloalkylcarbonyl, C,-C halealkylthio, C,-Cg
alkylsulfinyl, C,-Cg haloalkylsulfinyl, C,-C, alkyl-
sulfonyl, C,-C, haloalkylsulfonyl, —N(R*R>,
—C(=W)NRHR’, —C(=W)OR?, —CN, —OR"
or —NO,; or a phenyl ring or a 5- or 6-membered
saturated or unsaturated heterocyclic ring, each ring
optionally substituted with one or more substituents
independently selected from halogen, C,-C, alkyl,
C,-C¢ haloalkyl, C;-C4 cycloalkyl, C5-C4 halocy-
cloalkyl, C,-C, alkoxy, C,-C, haloalkoxy, C,-Cg
alkylthio, C,-C4 haloalkylthio, C,-Cy alkylsulfinyl,
C,-C; haloalkylsulfinyl, C,-C; alkylsulfonyl, C,-Cq
haloalkylsulfonyl, —CN, —NO,, —N®R*R>,
—C(=W)NRHR’, —C(=0)OR’ and R,
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[0192] eachR*isindependently H, C,-C4alkyl, C,-Cq
alkenyl, C,-C, alkynyl, C;-C cycloalkyl, alkylcy-
cloalkyl, cycloalkylalkyl, C,-C, alkylcarbonyl or
C,-C, alkoxycarbonyl;

[0193] each R’ is independently H; or C,-C, alkyl,
C,-Cgalkenyl, C,-C; alkynyl, C;-C, cycloalkyl, alky-
Ieycloalkyl or C,-C, cycloalkylalkyl, each optionally
substituted with one or more substituents indepen-
dently selected from RS.

[0194] eachR®is independently halogen, C,-C,alkyl,
C,-Cq alkoxy, C,-C, alkylthio, C,-C, alkylsulfinyl,
C,-C¢ alkylsulfonyl, C,-C, alkylamino, C,-Cq
dialkylamino, C;-C, cycloalkylamino, C,-C, alkyl-
carbonyl, C,-C, alkoxycarbonyl, C,-C, alkylami-
nocarbonyl, C;-C, dialkylaminocarbonyl, C,-C,
haloalkylcarbonyl, C,-C, haloalkoxycarbonyl, C,-C,
haloalkylaminocarbonyl, C;-C, halodialkylami-
nocarbonyl, —OH, —NH,, —CN or —NO,; or Q?;

[0195] each R7 is independently a phenyl ring or a
pyridinyl ring, each ring optionally substituted with
one or more substituents independently selected from
R®;

[0196] eachR®isindependently halogen, C,-C,alkyl,
C,-C haloalkyl, C,-C alkoxy, C,-C, haloalkoxy,
C,-C; alkylthio, C,-C, haloalkylthio, C,-C, alkyl-
sulfinyl, C,-C, haloalkylsulfinyl, C,-C, alkylsulfo-
nyl, C,-C; haloalkylsulfonyl, C,-C; alkylamino,
C,-C, dialkylamino, C,-C, alkylcarbonyl, C,-C,
alkoxycarbonyl, C,-C, alkylaminocarbonyl, C;-C,
dialkylaminocarbonyl, —OH, —NH,, —C(—0)OH,
—CN or —NO,;

[0197] each Q?is independently a phenyl ring or a 5-
or 6-membered saturated or unsaturated heterocyclic
ring, each ring optionally substituted with one or more
substituents independently selected from halogen,
C,-Cy alkyl, C,-C; haloalkyl, C;-C4 cycloalkyl,
C;-C¢  halocycloalkyl, C,-Cg; alkoxy, C,-Cq
haloalkoxy, C,-C, alkylthio, C,-C, haloalkylthio,
C,-C; alkylsulfinyl, C,-Cy haloalkylsulfinyl, C,-Cq
alkylsulfonyl, C,-C haloalkylsulfonyl, C,-C, alky-
lamino, C,-C4 dialkylamino, —CN, —NO,,
—C(=W)NR”R' and —C(=0)OR";

[0198] eachR’isindependently H,C,-C4alkyl, C,-Cj
haloalkyl, C,-C4 alkenyl, C,-Cy alkynyl, C;-Cg
cycloalkyl, C,-C, alkylcycloalkyl, C,-C, cycloalky-
lalkyl, C,-C, alkylcarbonyl or C,-C, alkoxycarbonyl;

[0199] each R'° is independently H; or C,-Cy alkyl,
C,-Cghaloalkyl, C,-Cg4alkenyl, C,-Cg alkynyl, C5-Cq

cycloalkyl, C,-C, alkylcycloalkyl or C,-C,
cycloalkylalkyl;
[0200] eachR'!isindependently H; or C,-Cy alkenyl,

C,-Cy alkynyl, C;-Cq4 cycloalkyl, C,-C, alkylcy-
cloalkyl, C,-C, cycloalkylalkyl, C,-C, alkylcarbonyl,
C,-C, alkoxycarbonyl, C,-C, alkylsulfonyl or C,-C
haloalkylsulfonyl; and

[0201] each W is independently O or S.

[0202] Embodiment 17a. A compound of Embodiment
17 wherein 7. is phenyl optionally substituted with one to
five substituents independently selected from R>.

[0203] Embodiment 17b. A compound of Embodiment
17a wherein Z is phenyl substituted with one to three
substituents independently selected from R?, said sub-
stituents attached at the 3-, 4- or S-positions (i.e. meta or
para) of the phenyl ring. Embodiment 17¢. A compound
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of Embodiment 17b wherein each R? is independently
halogen, C,-Cq alkyl, C,-C, haloalkyl, C,-Cg4 alkoxy,
C,-Cghaloalkoxy, C,-Cg alkylthio, C,-Cg haloalkylthio,
C,-C4 alkylamino, C,-C4 dialkylamino, —CN or
—NO,.

[0204] Embodiment 17d. A compound of Embodiment
17¢ wherein each R? is independently halogen, C,-C,
alkyl, C,-C; haloalkyl, C,-C; haloalkoxy or —CN.

[0205] Embodiment 18. A compound of Formula 2
wherein R! is CF,.

[0206] Embodiment 19. A compound of Formula 2
wherein Q is Q“.

[0207] Embodiment 19a. A compound of Embodiment
19 wherein Q“ is phenyl substituted with one Q" attached
at the 4-position of the phenyl ring, said phenyl ring
further optionally substituted with one or two substitu-
ents independently selected from R>

[0208] (ie.
2 3
4
Ql
— T ®),,
6 5

wherein m is 0, 1 or 2).

[0209] Embodiment 19b. A compound of Embodiment
19a wherein Q' is a 5-membered heteroaromatic ring
optionally substituted with one or two substituents inde-
pendently selected from halogen, C,-Cq alkyl, C,-Cg
haloalkyl, C;-C; cycloalkyl, C;-C, halocycloalkyl,
C,-C alkoxy, C,-Cg haloalkoxy, —CN, —C(—W)N
(RHR® and —C(=0)OR>.

[0210] Embodiment 19c. A compound of Embodiment
19b wherein Q' is a pyrazole or triazole ring optionally
substituted with one or two substituents independently
selected from halogen, —CN and —C(=W)N(R*)R>.

[0211] Embodiment 19d. A compound of Embodiment
19a wherein each R? is independently halogen, C,-C,
alkyl or —CN.

[0212] Embodiment 19e. A compound of Embodiment
19d wherein one R? is Cl, CH, or —CN and is attached
at the 3-position of the phenyl ring (i.e. adjacent to Q1.

[0213] Embodiment 19f. A compound of Embodiment
19b or 19¢ wherein R* is H.

[0214] Embodiment 19g. A compound of Embodiment
19b or 19¢ wherein R® is H; or C,-C, alkyl, cyclopropyl
or cyclopropylmethyl, each optionally substituted with
halogen and further optionally substituted with 1 or 2
CH,.

[0215] Embodiment 20. A compound of Formula 2
wherein Q is Q.

[0216] Embodiment 20a. A compound of Embodiment
20 wherein Q” is 1-naphthalenyl substituted with one or
two substituents independently selected from R?
[0217] (ie.

wherein n is 1 or 2).
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[0218] Embodiment 20b. A compound of Embodiment
20 wherein Q? is 1-naphthalenyl substituted with one R?
attached at the 4-position of the naphthalene ring
[0219] (..

[0220] Embodiment 20c. A compound of Embodiment
20a or 20b wherein one R? is halogen, C,-Cy alkyl,
C,-C, haloalkyl, C,-C alkoxy, —N(R*)R?, —C(=W)
NR*R?, —C(=W)OR’, —CN, —OR'! or —NO,,
and said R? is attached at the 4-position of the naphtha-
lene ring.

[0221] Embodiment 20d. A compound of Embodiment
20c wherein the R? attached at the 4-position of the
naphthalene ring is —C(—O0)N(R*R>.

[0222] Embodiment 20e. A compound of Embodiment
20c or 16d wherein each R* is independently H, C,-C
alkyl, C,-C, alkylcarbonyl or C,-C, alkoxycarbonyl.

[0223] Embodiment 20f. A compound of Embodiment
20c or 20d wherein each R? is independently C,-C, alkyl
substituted with one substituent selected from hydroxy,
C,-Cy alkoxy, C,-C¢ alkylthio, C,-C, alkylsulfinyl,
C,-C; alkylsulfonyl, C,-C, alkylaminocarbonyl, C;-C,
dialkylaminocarbonyl, C,-C, haloalkylaminocarbonyl,
C,-C,, halodialkylaminocarbonyl and Q2.

[0224] Embodiment 20g. A compound of Embodiment
20c or 20d wherein each R® is independently C,-C, alkyl
substituted with C,-C, haloalkylaminocarbonyl.

[0225] Embodiment 20h. A compound of Embodiment
20f wherein Q? is a pyridinyl ring optionally substituted
with one to four halogen.

[0226] Embodiment 20i. A compound of Embodiment
20c wherein R*! is H, C,-Cy alkenyl, C,-C, alkynyl,
C,-C, alkylcarbonyl, C,-C, alkoxycarbonyl, C,-Cq
alkylsulfonyl or C,-Cg haloalkylsulfonyl.

[0227] Embodiments of this invention, including Embodi-
ments 1-20i above as well as any other embodiments
described herein, can be combined in any manner, and the
descriptions of variables in the embodiments pertain not only
to the compounds of Formula 1 and Formula 2 but also to the
starting compounds and intermediate compounds useful for
preparing the compounds of Formula 1 or Formula 2.
[0228] Combinations of Embodiments 1-20i are illustrated
by:

[0229] Embodiment A. The method described in the
Summary of the Invention for preparing a compound of
Formula 1 comprising contacting a compound of For-
mula 2 with hydroxylamine in the presence of a base
wherein
[0230] Z is phenyl optionally substituted with one to

five substituents independently selected from R2;
[0231] eachR?is independently halogen, C,-C,alkyl,
C,-C haloalkyl, C,-C alkoxy, C,-C, haloalkoxy,
C,-C¢ alkylthio, C,-Cg4 haloalkylthio, C,-C4 alky-
lamino, C,-C, dialkylamino, —CN or —NO,; and
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[0232] Q7 is 1-naphthalenyl optionally substituted
with one to four substituents independently selected
from R>.

[0233] Embodiment B. The method of Embodiment A

wherein Q is Q“.

[0234] Embodiment C. The method of Embodiment A

wherein Q is Q.

[0235] EmbodimentD. The method of Embodiment B or

C wherein in Formulae 1 and 2 R! is CF,.

[0236] Embodiment E. The method of Embodiment D
wherein

[0237] each R? is independently halogen or C,-C,
haloalkyl;

[0238] eachR?is independently halogen, C,-C alkyl,
C,-C4 haloalkyl, —C(=W)N(RHR>, —C(=W)
OR>, —CN or —OR*; or a phenyl ring or a 5- or
6-membered saturated or unsaturated heterocyclic
ring, each ring optionally substituted with one or more
substituents independently selected from halogen,
C,-Cy alkyl, C,-Cy haloalkyl, —CN, —C(—W)N
(RHR? and —C(=0)OR?;

[0239] each R*is independently H or C,-C alkyl;

[0240] each R’ is independently H; or C,-C, alkyl
optionally substituted with one or more substituents
independently selected from RS,

[0241] eachR®isindependently halogen, C,-C alkyl,
C,-C; alkoxy, C,-Cq alkylthio, C,-C, alkoxycarbo-
nyl, C,-C, alkylaminocarbonyl, C;-C, dialkylami-
nocarbonyl, C,-C, haloalkylaminocarbonyl, C;-C,
halodialkylaminocarbonyl or —CN; or Q%; and

[0242] each Q? is a pyridinyl ring optionally substi-
tuted with one to four halogen.

[0243] Embodiment E1. The method of Embodiment C
or D wherein

[0244] Zis

RZa

RZC

Qis
[0245]

O R3:

[0246] R** is halogen, C,-C, haloalkyl or C,-C,
haloalkoxy;
[0247] R??is H, halogen or cyano;
[0248] R*is H, halogen or CF5;
[0249] R?is C(OIN(RHR? or C(OYOR>;
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[0250] R*is H, C,-C, alkylcarbonyl or C,-C, alkoxy-
carbonyl; and

[0251] R’isC,-Cgalkyl or C,-C, haloalkyl, each sub-
stituted with one substituent independently selected
from hydroxy, C,-C4 alkoxy, C,-C alkylthio, C,-Cq
alkylsulfinyl, C,-Cy alkylsulfonyl, C,-C, alkylami-
nocarbonyl, C;-C, dialkylaminocarbonyl, C,-C,
haloalkylaminocarbonyl and C;-C, halodialkylami-
nocarbonyl; and

[0252] R>® is C,-C, alkyl, C,-C, alkenyl or C,-C,
alkynyl, each optionally substituted with one or more
substituents independently selected from halogen,
C,-C, alkoxy and phenyl optionally substituted with
up to 5 substituents selected from halogen and C,-C,
alkyl.

[0253] Embodiment E2. The method of Embodiment E1
wherein R? is C(O)N(R™*R®.

[0254] Embodiment E3. The method of Embodiment E1
wherein R? is C(O)OR>*.

[0255] Embodiment F. A compound of Formula 2
wherein

[0256] Z is phenyl optionally substituted with one to
five substituents independently selected from R;

[0257] eachR?is independently halogen, C,-Calkyl,
C,-C haloalkyl, C,-C alkoxy, C,-C, haloalkoxy,
C,-C¢ alkylthio, C,-Cg4 haloalkylthio, C,-C4 alky-
lamino, C,-C, dialkylamino, —CN or —NO,; and

[0258] Q7 is 1-naphthalenyl optionally substituted
with one to four substituents independently selected
from R>.

[0259] Embodiment G. A compound of Embodiment F
wherein Q is Q°.
[0260] Embodiment H. A compound of Embodiment F

wherein Q is Q.

[0261] EmbodimentI. A compound of Embodiment G or

H wherein R' is CF,.

[0262] Embodiment J. A compound of Embodiment I
wherein

[0263] each R” is independently halogen or C,-C,
haloalkyl;

[0264] eachR?isindependently halogen, C,-Cgalkyl,
C,-Cs haloalkyl, —C(=W)NRHR>, —C(=W)
OR’, —CN or —OR!!; or a phenyl ring or a 5- or
6-membered saturated or unsaturated heterocyclic
ring, each ring optionally substituted with one or more
substituents independently selected from halogen,
C,-Cy alkyl, C,-Cy4 haloalkyl, —CN, —C(—W)N
(R*R> and —C(=—0)OR?;

[0265] each R*is independently H or C,-C alkyl;

[0266] each R is independently H; or C,-C, alkyl
optionally substituted with one or more substituents
independently selected from RS;

[0267] eachR®isindependently halogen, C,-C,alkyl,
C,-C; alkoxy, C,-Cq alkylthio, C,-C, alkoxycarbo-
nyl, C,-C, alkylaminocarbonyl, C;-C, dialkylami-
nocarbonyl, C—C, haloalkylaminocarbonyl, C,-C,
halodialkylaminocarbonyl or —CN; or Q*; and

[0268] each Q7 is a pyridinyl ring optionally substi-
tuted with one to four halogen.

[0269] Embodiment K. A compound of Embodiment J
wherein

[0270] each R? is independently halogen, —C(—W)
NRHR’, —C(=W)OR’, —CN or —OR'".
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[0271] Embodiment AA. The method described in the
Summary of the Invention for preparing a compound of
Formula 1 comprising contacting a compound of For-
mula 2 with hydroxylamine in the presence of a base
wherein

[0272] Zis phenyl optionally substituted with one to five
substituents independently selected from R?; and

[0273] each R? is independently halogen, C,-Cj alkyl,
C,-C; haloalkyl, C,-C, alkoxy, C,-C4 haloalkoxy,
C,-Cy alkylthio, C,-C¢ haloalkylthio, C,-C, alky-
lamino, C,-C, dialkylamino, —CN or —NO,.

[0274] Embodiment BB. The method of Embodiment
AA wherein

[0275] R'isCFy;

[0276] Z is phenyl substituted with one to three substitu-
ents independently selected from R?, said substituents
attached at the 3-, 4- or 5-positions (i.e. meta or para) of
the phenyl ring; and

[0277] each R? is independently halogen, C,-C; alkyl,
C,-C; haloalkyl, C,-C; haloalkoxy or —CN.

[0278] Embodiment CC. The method of Embodiment
BB wherein

[0279] Qis Q“.

[0280] Embodiment DD. The method of Embodiment
CC wherein

[0281] Q“is phenyl substituted with one Q' attached at
the 4-position of the phenyl ring, said phenyl ring further
optionally substituted with one or two substituents inde-
pendently selected from R?;

[0282] Q'is a S-membered heteroaromatic ring option-
ally substituted with one or two substituents indepen-
dently selected from halogen, C,-C, alkyl, C,-Cq
haloalkyl, C;-C4 cycloalkyl, C5-C¢ halocycloalkyl,
C,-C; alkoxy, C,-C, haloalkoxy, —CN, —C(—W)N
(RMHR’ and —C(=0)OR?; and

[0283] eachR?is independently halogen, C,-C alkyl or
—CN.
[0284] Embodiment EE. The method of Embodiment

DD wherein

[0285] Q'isapyrazole or triazole ring optionally substi-
tuted with one or two substituents independently
selected from halogen, —CN and —C(—=W)N(R*R?;

[0286] one R?is Cl, CH, or —CN and is attached at the
3-position of the phenyl ring adjacent to Q*;

[0287] R*isH;and

[0288] R’isH;or C,-C, alkyl, cyclopropyl or cyclopro-
pylmethyl, each optionally substituted with halogen and
further optionally substituted with 1 or 2 CH;.

[0289] EmbodimentFF. The method of Embodiment BB
wherein

[0290] Qis Q”.

[0291] Embodiment GG. The method of Embodiment

FF wherein

[0292] Q7 is 1-naphthalenyl substituted with one or two
substituents independently selected from R*.

[0293] Embodiment HH. The method of Embodiment
GG wherein

[0294] one R? is halogen, C,-C, alkyl, C,-C, haloalkyl,
C,-Cs alkoxy, —NR"HR>, —C(=W)NR"R>
—C(=W)OR’,—CN,—OR"'" or—NO,, and said R* is
attached at the 4-position of the naphthalene ring;

[0295] each R* is independently H, C,-C alkyl, C,-C,
alkylcarbonyl or C,-C, alkoxycarbonyl;
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[0296] R’ is C,-Cgalkyl substituted with one substituent
selected from hydroxy, C,-Cg4 alkoxy, C,-C; alkylthio,
C,-Cs alkylsulfinyl, C,-C alkylsulfonyl, C,-C, alky-
laminocarbonyl, C;-C, dialkylaminocarbonyl, C,-C,
haloalkylaminocarbonyl, C;-C, halodialkylaminocar-
bonyl and Q;

[0297] Q?is a pyridinyl ring optionally substituted with
one to four halogen; and

[0298] R'!is H, C,-C, alkenyl, C,-Cy4 alkynyl, C,-C,
alkylcarbonyl, C,-C, alkoxycarbonyl, C,-C alkylsulfo-
nyl or C,-C, haloalkylsulfonyl.

[0299] Embodiment II. The method of Embodiment HH
wherein
[0300] Q” is 1-naphthalenyl substituted with one R?

attached at the 4-position of the naphthalene ring;

[0301] R®is —C(—O)NRYR?;
[0302] R*isH;and
[0303] R®> is C,-C, alkyl substituted with C,-C,

haloalkylaminocarbonyl.

[0304] Embodiment JJ. A compound of Formula 2
wherein
[0305] Zis phenyl optionally substituted with one to five

substituents independently selected from R?;

[0306] each R? is independently halogen, C,-C, alkyl,
C,-C¢ haloalkyl, C,-C, alkoxy, C;-C¢ haloalkoxy,
C,-Cy alkylthio, C,-C¢ haloalkylthio, C,-C, alky-
lamino, C,-Cg dialkylamino, —CN or —NO,, and

[0307] R' and Q are as defined in the Summary of the
Invention.

[0308] Embodiment KK. A compound of Embodiment
JJ wherein

[0309] R'is CFj;

[0310] Z is phenyl substituted with one to three substitu-

ents independently selected from R?, said substituents
attached at the 3-, 4- or 5-positions (i.e. meta or para) of
the phenyl ring; and

[0311] each R? is independently halogen, C,-C, alkyl,
C,-C; haloalkyl, C, -C; haloalkoxy or —CN.

[0312] Embodiment LL. A compound of Embodiment
KK wherein

[0313] QisQ~.

[0314] Embodiment MM. A compound of Embodiment
LL wherein

[0315] Q< is phenyl substituted with one Q' attached at
the 4-position of the phenyl ring, said phenyl ring further
optionally substituted with one or two substituents inde-
pendently selected from R?;

[0316] Q'is a 5S-membered heteroaromatic ring option-
ally substituted with one or two substituents indepen-
dently selected from halogen, C,-C, alkyl, C,-Cq
haloalkyl, C;-C; cycloalkyl, C;-C; halocycloalkyl,
C,-C alkoxy, C,-Cg haloalkoxy, —CN, —C(—W)N
(RMHR? and —C(=0)OR?; and

[0317] each R? is independently halogen, C,-C alkyl or
—CN.
[0318] Embodiment NN. A compound of Embodiment

MM wherein

[0319] Q'isa pyrazolc or triazolc ring optionally substi-
tuted with one or two substituents independently
selected from halogen, —CN and —C(—=W)N(R*R?;

[0320] one R? is Cl, CH; or —CN and is attached at the
3-position of the phenyl ring adjacent to Q';
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[0321] R*is H;and

[0322] R®isH;or C,-C; alkyl, cyclopropyl or cyclopro-
pylmethyl, each optionally substituted with halogen and
further optionally substituted with 1 or 2 CH;.

[0323] Embodiment OO. A compound of Embodiment
KK wherein

[0324] QisQ”.

[0325] Embodiment PP. A compound of Embodiment
OO wherein
[0326] Q7 is 1-naphthalenyl substituted with one or

two substituents independently selected from R?>.

[0327] Embodiment QQ. A compound of Embodiment
PP wherein

[0328] one R?is halogen, C,-C, alkyl, C,-C, haloalkyl,
C,-Cs alkoxy, —NR"R>, —C(=W)NRYR?,
—C(=W)OR’,—CN, —OR!" or—NO,, and said R* is
attached at the 4-position of the naphthalene ring;

[0329] each R* is independently H, C,-C, alkyl, C,-C,
alkylcarbonyl or C,-C, alkoxycarbonyl;

[0330] R’is C,-C,alkyl substituted with one substituent
selected from hydroxy, C,-Cg4 alkoxy, C,-C; alkylthio,
C,-Cs alkylsulfinyl, C,-C alkylsulfonyl, C,-C, alky-
laminocarbonyl, C;-C, dialkylaminocarbonyl, C,-C,
haloalkylaminocarbonyl, C;-C, halodialkylaminocar-
bonyl and Q2;

[0331] QZis a pyridinyl ring optionally substituted with
one to four halogen; and

[0332] R is H, C,-C4 alkenyl, C,-C4 alkynyl, C,-C,
alkylcarbonyl, C,-C, alkoxycarbonyl, C,-C alkylsulfo-
nyl or C,-C haloalkylsulfonyl.

[0333] Embodiment RR. A compound of Embodiment
QQ wherein

[0334] Q7 is 1-naphthalenyl substituted with one R?
attached at the 4-position of the naphthalene ring;

[0335] R®is— C(—O)NRYR;
[0336] R*is H; and
[0337] R’ is C,-C, alkyl substituted with C,-C,

haloalkylaminocarbonyl.
[0338] In the following Schemes 1-8 the definitions of R',
R?,R* R?, Z, and Q in the compounds of Formulae 1 through
9 are as defined above in the Summary of the Invention and
description of Embodiments unless otherwise indicated. For-
mulae 1a, 1b, 1¢ and 1d are subsets of Formula 1.

Scheme 1
R! 1) hydroxylamine 1 O~
A, e XU
N base Z
4 Q solvent Q
2 1
[0339] As shown in Scheme 1, according to the method of

this invention a compound of Formula 2 is contacted with
hydroxylamine and a base to form a 5-haloalkyl-4,5-dihy-
droisoxazole compound of Formula 1.

[0340] Hydroxylamine can be generated from a mineral
acid salt such as hydroxylamine sulfate or hydroxylamine
chloride by treatment with a base in a suitable solvent, or can
be obtained commercially as 50% aqueous solution. In this
method before contact with an enone of Formula 2, hydroxy-
lamine or a mineral acid salt thereof is typically contacted
with a base. When a mineral acid salt of hydroxylamine is
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used, the base is contacted in an amount in excess of the
amount needed to convert the hydroxylamine mineral acid
saltto hydroxylamine. Base is not consumed in the reaction of
Scheme 1, and appears to act as a catalyst for the desired
cyclization. Deprotonation of the hydroxylamine with a base
prior to contact with an enone of Formula 2 is necessary to
obtain good yields, because in the absence of base the reac-
tion of hydroxylamine with enones can afford products other
than compounds of Formula 2. Therefore although often
about one molar equivalent of base (in addition to any base
used to convert a hydroxylamine mineral acid salt to hydroxy-
lamine) is used relative to hydroxylamine, less than one molar
equivalent of base can give excellent results. More than one
molar equivalent (e.g., up to about 5 molar equivalents) of
base relative to hydroxylamine can be used, provided that the
excess base does not react with the enone of Formula 2 or the
isoxazole of Formula 1.

[0341] A molar excess of one to three equivalents of
hydroxylamine relative to the enone of

[0342] Formula 2 can be used. To ensure the cost-effective,
complete, and expeditious conversion of the enone of For-
mula 2 to the isoxazole of Formula 1, in a manner suitable for
large-scale production, between about one and about two
molar equivalents of hydroxyl amine relative to the enone of
Formula 2 is typically found to be most suitable.

[0343] Suitable bases can include, but are not limited to,
alkali metal alkoxides such as sodium methoxide, alkali metal
carbonates such as sodium carbonate or potassium carbonate,
alkali metal hydroxides such as sodium hydroxide or potas-
sium hydroxide, and organic bases. Preferred organic bases
are amine bases having at least one pair of free electrons
available for protonation such as pyridine, triethylamine or
N,N-diisopropylethylamine. Weaker bases such as pyridine
can be used, but stronger bases which efficiently deprotonate
hydroxylamine, such as an alkali metal alkoxide or an alkali
metal hydroxide, typically provide better results. Because
water is an especially useful solvent for deprotonating
hydroxylamine, as well as forming hydroxylamine from its
salts, bases compatible with water arc of particular note.
Examples of strong bases that arc soluble and compatible
with water are alkali metal hydroxides. Sodium hydroxide is
preferred, because it is inexpensive and works well for depro-
tonating hydroxylamine, thereby forming the sodium salt of
hydroxylamine in aqueous solution. Alkali metal alkoxides
are frequently used in solution in a lower alkanol, often the
alkanol corresponding to the alkoxide. The method of
Scheme 1 is conducted in the presence of a suitable solvent.
For best results the solvent should be inert to the base and
hydroxylamine, and should be capable of dissolving the
enone of Formula 2. Suitable organic solvents include alco-
hols, ethers, nitriles or aromatic hydrocarbons. Water-mis-
cible solvents such as alcohols (e.g., methanol, isopropanol),
ethers (e.g., tetrahydrofuran) or nitriles (e.g., acetonitrile)
work well with alkali metal hydroxide bases. Solvents which
are non-nucleophilic (e.g., ethers and nitriles) often provide
the best results. Particularly when a single solvent is used, the
most preferred solvents are tetrahydrofuran and acetonitrile.
[0344] Alternatively it may be more desirable to conduct
the reaction using a mixture of two solvents formed by con-
tacting a solution of the enone of Formula 2 in a solvent such
as tetrahydrofuran or acetonitrile with a solution of hydroxy-
lamine and a base such as sodium hydroxide in a second
solvent, which acts as the co-solvent in the solvent mixture.
Water is particularly useful as a co-solvent, because mineral
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acid salts of hydroxylamine and alkali metal hydroxide bases
such as sodium hydroxide are particularly soluble in water.
The rapid generation of hydroxylamine from its mineral acid
salt and subsequent deprotonation of hydroxylamine facili-
tated by water, and the solubility and stability of the depro-
tonated species in water are especially desirable. In large-
scale production, solutions rather than slurries are preferred,
because they are easier to handle and transfer in process
equipment. When water is the co-solvent, the other solvent is
typically a water-miscible solvent such as tetrahydrofuran or
acetonitrile.

[0345] Other highly polar, hydroxylic solvents such as
lower alkanols (e.g., methanol, ethanol) are also particularly
useful as co-solvents, because like water they readily dissolve
mineral acid salts of hydroxylamine and alkali metal hydrox-
ides. Lower alkanols can give better results than water as a
co-solvent when the other solvent is not water-miscible, e.g.,
tert-butyl methyl ether. When a lower alkanol is used as a
co-solvent, particularly with another solvent that is not water-
miscible, the base added is often an alkali metal alkoxide
instead of an alkali metal hydroxide.

[0346] As long as base is present to deprotonate hydroxy-
lamine, the hydroxylamine, the base and the enone of For-
mula 2 can be contacted in a variety of ways in the method of
Scheme 1. For example, a mixture formed from hydroxy-
lamine and the base (typically in a solvent such as water) can
be added to the enone of Formula 2 (typically in a solvent such
as tetrahydrofuran or acetonitrile). Alternatively, the
hydroxylamine and the base can be concurrently added sepa-
rately to the enone of Formula 2. In another embodiment, the
enone of Formula 2 (typically in a solvent such as tetrahydro-
furan or acetonitrile) can be added to a mixture formed from
the hydroxylamine and the base (typically in a solvent such as
water). In these example embodiments other combinations of
solvents can be used; for example, methanol with tert-butyl
methyl ether instead of water with tetrahydrofuran or aceto-
nitrile.

[0347] The method of Scheme 1 can be conducted at a
reaction temperature between about 0 and 150° C., or most
conveniently between 20 and 40° C. The product of Formula
1 is isolated by the usual methods known to those skilled in
the art including extraction and crystallization.

Scheme 2
Rl om @ dehydrating
agent
M M T
Z Q solvent

3

[0348] Compounds of Formula 2 can be prepared by dehy-
dration of compounds of Formula 3 as shown in Scheme 2
according to the general method of Sosnovskikh et al., J. Org.
Chem. USSR/(Eng. Trans.), 1992, 28, 420.

[0349] This method involves portion-wise addition of a
dehydrating agent such as thionyl chloride to a mixture of a
compound of Formula 3 and a base in an organic solvent such
as toluene to provide a compound of Formula 2. About two
molar equivalents of thionyl chloride relative to the com-
pound of Formula 3 are typically required for high levels of
conversion to the compound of Formula 2.

[0350] Bases useful in the method of Scheme 2 include
amine bases such as pyridine. About three molar equivalents
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of pyridine relative to the compound of Formula 3 is typically
necessary to achieve the conversion of the compound of For-
mula 3 to the compound of Formula 2.

[0351] The method of Scheme 2 is generally conducted
using a reaction temperature in the range of about 50 to about
80° C., more commonly in the range of about 60 to about 65°
C. After the reaction mixture is treated with water to remove
salts, the product can be isolated by the usual methods known
to one skilled in the art such as extraction and crystallization.
[0352] As shown in Scheme 3, compounds of Formula 2
can also be prepared from addition-elimination reactions of
organometallic reagents such as Grignard reagents of For-
mula 4 with -enamines or f-haloenones of Formula 5.

Scheme 3
R! 0
ZMgBr  + J\)}\ l—»
solvent
4 X! Q
5
wherein
X! is a scondary
amine or halogen
[0353] The reaction can be run in a variety of solvents

including tetrahydrofuran, diethyl ether, dioxane or methyl-
ene chloride, and optimum temperatures range from about
-78° C. to the refluxing temperature of the solvent. General
procedures for additions of Grignard reagents to enamines
and haloenones are well documented in the chemical litera-
ture; see for example, Jeong et al., Journal of Fluorine Chem-
istry 2004, 125, 1629-1638, as well as references cited within.
The method of Scheme 3 is illustrated in Reference Example
1, Step B.

[0354] Alternatively, as shown in Scheme 4, a compound of
Formula 2 can be formed by condensation of a ketone of
Formula 6 with a phosphonate compound of Formula 7
according to the Wadsworth-Emmons modification of the
Wittig Reaction.

Scheme 4
(¢] (¢]
RO\”\)k —
/P
RO Q
7

wherein
R is, for example
methyl or ethyl

[0355] In this method, the phosphonate compound of For-
mula 7 is deprotonated with a base such as pyridine, triethy-
lamine, NaH, NaHCO; or lithium diisopropylamide (LDA) in
a solvent such as tetrahydrofuran, diethyl ether, dioxane or
methylene chloride to form a ylid intermediate, and the
ketone of Formula 6 is added to provide the compound of
Formula 2. Optimum temperatures range from about 0° C. to
the refluxing temperature of the solvent. The general reaction
conditions of the Wittig Reaction are well documented in the
chemical literature. For example, see Dull et al., J Org.
Chem. 1967, 32, 1622-1623.
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[0356] A wide variety of methods exist for the preparation
of f-hydroxyketone compounds of Formula 3. For example,
ketones can be combined under acidic, or more commonly
basic conditions, to provide compounds of Formula 3. The
aldol condensation has been extensively reviewed (e.g.,
Organic Reactions, 1968, 16, 1), and wide range of condi-
tions have been used to achieve this transformation. This
reaction is illustrated in Scheme 5.

Scheme 5

aldol

R! o]
)J\ condensation
—0 -+
7 H;C Q
6 8

dehydration

[0357] Some of the conditions usually employed in the
aldol condensadtion may be precluded by the reactivity of
compounds of Formula 6 (e.g., wherein R! is CF,) and com-
pounds of Formula 3 (e.g., wherein R* is CF,) with nucleo-
philes. A compound of Formula 3 wherein R* is CF, can be
prepared by addition of a non-nucleophilic base such as
lithium hydride (Sosnovskikh et al., J. Org. Chem. USSR
(Eng. Trams.), 1992, 28, 420), or potassium carbonate to a
mixture of a ketone of Formula 6 and a ketone of Formula 8 in
a suitable non-nucleophilic organic solvent such as tetrahy-
drofuran, hexanes, toluene, or acetonitrile. Usually, more
than one molar equivalent of the base relative to the ketone of
Formula 8 used.

[0358] Alternatively small changes in the reaction condi-
tions can be used to prepare compounds of Formula 2 directly
from compounds of Formula 6 and compounds of Formula 8.
For example suitable conditions, such as treatment with a
mixture comprising potassium carbonate and acetonitrile at
about 82° C., can be used to prepare compounds of Formula
2. Compounds of Formula 2 can also be prepared directly
from compounds of Formula 6 and compounds of Formula 8
by treatment with calcium hydroxide in N,N-dimethylforma-
mide and tent-butyl methyl ether, and then heating the mix-
ture to reflux with azeotropic removal of water. These reac-
tions are usually conducted at temperatures ranging from
about 25° C. to the boiling point of the solvent(s).

[0359] If the reaction is conducted using a base such as
lithium diisopropylamide or lithium bis(trimethylsilyl)
amide, which may react with compounds of Formula 6
wherein R is CF, (Gosselin et al., Organic Letters 2005, 7,
355), the order of addition of the components of the reaction
becomes important. The most preferred order of addition is
the metered addition of a ketone of Formula 8 to a base such
as lithium diisopropylamide at about -78° C. in a solvent such
as tetrahydrofuran. The enolate formed can then be contacted
with a compound of Formula 6 at about -78° C. to afford the
desired compound of Formula 3. The product can be isolated
by methods well known to one skilled in the art such as
extraction, crystallization, etc.

[0360] Ketones of Formula 6 and Formula 8 can be pre-
pared by numerous methods described in the general litera-
ture.

[0361] In another aspect of the present invention, certain
compounds of Formula 1 (e.g., compounds of Formula 1
wherein Q is Q° and Q” is 1-naphthalenyl substituted in the
4-position with —C(=0)OR?) prepared by the method of
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Scheme 1, are useful for preparing compounds of Formula 1a,
which are particularly useful as insecticides.

wherein R?, R* and R® are as defined in the Summary of the
Invention. A variety of routes arc possible for the preparation
of compounds of Formula 1a from compounds of Formula 1.

[0362] As outlined in Scheme 6, one such method involves
the aminocarbonylation of'a compound of Formula 1b with an
appropriately substituted amine compound of Formula 9
wherein R?, R* and R® are defined in the Summary of the
Invention.

Scheme 6

CO gas
Pd Catalyst

1b

[0363] This reaction is typically carried out with an aryl
bromide of Formula 1b in the presence of a palladium catalyst
under a CO atmosphere. The palladium catalyst used for the
present method typically comprises palladium in a formal
oxidation state of either 0 (i.e. Pd(0)) or 2 (i.e. Pd(I])). A wide
variety of such palladium-containing compounds and com-
plexes are useful as catalysts for the present method.
Examples of palladium-containing compounds and com-
plexes useful as catalysts in the method of Scheme 6 include
PdC1,(PPh,), (bis(triphenylphosphine)palladium(II) dichlo-
ride), PA(PPh,), (tetrakis(triphenylphosphine)palladium(0)),
Pd(CsH,0,), (palladium(II) acetylacetonate), Pd,(dba), (tris
(dibenzylideneacetone)dipalladium(0)), and [1 ,-bis (diphe-
nylpho  sphino)-ferrocene]dichloropalladium(II).  The
method of Scheme 6 is generally conducted in a liquid phase,
and therefore to be most effective the palladium catalyst
preferably has good solubility in the liquid phase. Useful
solvents include, for example, ethers such as 1,2-dimethoxy-
ethane, amides such as N,N-dimethylacetamide, and non-
halogenated aromatic hydrocarbons such as toluene.

[0364] The method of Scheme 6 can be conducted over a
wide range of temperatures, ranging from about 25 to about
150° C. Of note are temperatures from about 60 to about 110°
C., which typically provide fast reaction rates and high prod-
uctyields. The general methods and procedures for aminocar-
bonylation with an aryl bromide and an amine are well known
in the literature; see, for example, H. Horino et al., Synthesis



US 2013/0165663 A9

1989, 715; and 1. 1. Li, G. W. Cribble, editors, Palladium in
Heterocyclic Chemistry: A Guide for the Synthetic Chemist,
2000.

[0365] Another method of preparing compounds of For-
mula la is shown in Scheme 7. In this method a carboxylic
acid of Formula 1c is coupled with an appropriately substi-
tuted amine compound of Formula 9.

Scheme 7

//

le

[0366] This reaction is generally carried out in the presence
of a dehydrating coupling reagent such as dicyclohexylcar-
bodiimide, 1-(3-dimethylaminopropyl)-3-ethylcarbodiim-
ide, 1-propanephosphonic acid cyclic anhydride or carbonyl
diimidazole in the presence of a base such as triethylamine,
pyridine, 4-(dimethylamino)pyridine or N,N-diisopropyl-
ethylamine in an anhydrous aprotic solvent such as dichlo-
romethane or tetrahydrofuran at a temperature typically
between 25 and 70° C.

[0367] Compounds of Formula 1c can be prepared by
hydrolysis of esters of Formula 1d, wherein R> is methyl or
ethyl, as shown in Scheme 8.

Scheme 8

ester

hydrolysis
—_— C

1d
wherein
R is methyl or ethyl

[0368] In the method of Scheme 8, an ester of Formula 1d
is converted to a corresponding carboxylic acid of Formula 1¢
by general procedures well known in the art. For example,
treatment of a methyl or ethyl ester of Formula 1d with
aqueous lithium hydroxide in tetrahydrofuran, followed by
acidification yields the corresponding carboxylic acid of For-
mula lc.

[0369] It is recognized that some reagents and reaction
conditions described above for preparing compounds of For-
mula 1 may not be compatible with certain functionalities
present in the intermediates. In these instances, the incorpo-
ration 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
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groups will be apparent to one skilled in chemical synthesis
(see, for example, Greene, T. W.; Wuts, P. G. M. Protective
Groups in Organic Synthesis, 2nd ed.; Wiley: New York,
1991). One skilled in the art will recognize that, in some
cases, after the introduction of a given reagent as it is depicted
in any individual scheme, it may be necessary to perform
additional routine synthetic steps not described in detail to
complete the synthesis of compounds of Formula 1. One
skilled in the art will also recognize that it may be necessary
to perform a combination of the steps illustrated in the above
schemes in an order other than that implied by the particular
sequence presented to prepare the compounds of Formula 1.
[0370] One skilled in the art will also recognize that com-
pounds of Formula 1 and the intermediates described herein
can be subjected to various electrophilic, nucleophilic, radi-
cal, organometallic, oxidation, and reduction reactions to add
substituents or modify existing substituents.

[0371] 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 Syn-
thesis

[0372] Examples are, therefore, to be construed as merely
illustrative, and not limiting of the disclosure in any way
whatsoever. Steps in the following Synthesis Examples illus-
trate a procedure for each step in an overall synthetic trans-
formation, 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 sol-
vent mixtures or where otherwise indicated. Parts and per-
centages for chromatographic solvent mixtures are by vol-
ume unless otherwise indicated. "H NMR spectra are reported

[

in ppm downfield from tetramethylsilane; “s” means singlet,
“d” means doublet, “t” means triplet, “q” means quartet,
“ABq means AB quartet, “m” means multiplet, “dd” means
doublet of doublets, “dt” means doublet of triplets and “br”
means broad. The symbol “~” means approximately. LCMS

refers to liquid chromatography-mass spectrometry.
SYNTHESIS EXAMPLE 1

Preparation of 1-(4-bromo-3-methylphenyl)-3-(3,5-
dichlorophenyl)-4,4,4-trifluoro-2-buten-1-one

Step A: Preparation of
4-bromo-N-methoxy-N,3-dimethylbenzamide

[0373] A stirred suspension of 4-bromo-3-methylbenzoic
acid (15 g, 69.0 mmol) in thionyl chloride (60 ml.) was heated
at reflux for 2 h and then concentrated under reduced pres-
sure. The residual acyl chloride was dissolved in dichlo-
romethane (300 mL) and added to a stirred solution of N,O-
dimethylhydroxylamine hydrochloride (7.2 g, 72.0 mmol)
and pyridine (16.8 mL, 207.0 mmol) in dichloromethane (450
ml) at —20° C. The reaction mixture was allowed to warm to
room temperature overnight and then washed with 1 M aque-
ous potassium carbonate solution. The aqueous solution was
extracted with dichloromethane. The organic extracts were
concentrated under reduced pressure. The residue was puri-
fied by chromatography on silica gel using 50% ethyl acetate/
hexanes as eluent to afford the title product as a pale yellow
oil (17.81 g, 69.0 mmol, 100% yield).

[0374] 'HNMR (CDCL,): 7.55 (m, 2H), 7.37 (m, 1H), 3.54
(s, 3H), 3.34 (s, 3H), 2.42 (s, 3H).
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Step B: Preparation of 1-(4-bromo-3-methylphenyl)-
3-(3,5-dichlorophenyl)-4,4,4-trifluoro-2-buten-1-one

[0375] To a stirred solution of diisopropylamine (11.1 mL,
83.3 mmol) in tetrahydrofuran (100 mL.) at —=78° C. was added
2.5 M n-Bul.i in hexanes (33.31 mL, 83.3 mmol). The reac-
tion mixture was allowed to warm to 0° C., stirred for 20
minutes, and then cooled to =78° C. 2-Bromo-3,3,3-trifluo-
ropropene (6.78 g, 38.7 mmol) was added to the reaction
mixture, which was stirred for 30 minutes. Then a solution of
4-bromo-N-methoxy-N,3-dimethylbenzamide (i.e. the title
product of Step A) (5.0 g, 19.4 mmol) in tetrahydrofuran (20
ml.) was added to the reaction mixture at —78° C., which was
then warmed to 0° C. Water (25 ml.) was added to the mix-
ture, which was then stirred for 1 hour at 0° C. The reaction
mixture was extracted with ether and concentrated under
reduced pressure, and the oily residue was purified by chro-
matography on silica gel to afford a mixture of 3-[bis (1-me-
thylethypamino]-1-(4-bromo-3-methylphenyl)-4,4,4-trif-
luoro-2-buten-1-one and 1-(4-bromo-3-methylphenyl)-4.4,
4-trifluoro-3-(methoxymethylamino)-2-buten-1-one (2.5:1
ratioby LCMS) (6.55 g, approx. 92% yield) as a bright orange
oil.

[0376] This crude mixture (3 g, approx. 8.5 mmol) was
diluted with tetrahydrofuran (40 mL.) and cooled to -78° C.,
and 3,5-dichlorophenylmagnesium bromide (0.5 M in tet-
rahydrofuran) (51 mL, 25.5 mmol) was added. The reaction
mixture was warmed to room temperature and stirred for 2 h,
then quenched with an aqueous solution of saturated ammo-
nium chloride, and extracted with diethyl ether. The organic
solution was concentrated under reduced pressure, and the
residual oil was purified by chromatography on silica gel
using 10% ethyl acetate/hexanes as eluant to afford the title
product as a yellow oil (3.24 g, 87% yield).

SYNTHESIS EXAMPLE 2

Preparation of 1-(4-bromo-2-naphthalenyl)-3-(3,5-
dichlorophenyl)-4,4,4-trifluoro -2-buten-1-one

Step A: Preparation of 1-(4-bromo-1-naphthalenyl)-
3-(3,5-dichlorophenyl)-4,4,4-trifluoro-3-hydroxy-1-
butanone

[0377] Lithium diisopropylamide (Aldrich Chemical Com-
pany, 2M in tetrahydrofuran/ethylbenzene, 4 mL., 7.94 mmol)
was added to tetrahydrofuran (4 mL) at —=78° C. A solution of
1-(4-bromo-1-naphthalenyl)ethanone (1.8 g, 7.22 mmol) in
tetrahydrofuran (4 mL) was added dropwise to the mixture.
When the addition was complete the mixture was stirred for
30 min at -78° C. Then a solution of 1-(3,5-dichlorophenyl)-
2,2 2-trifluoroethanone (1.75 g, 7.20 mmol) in tetrahydrofu-
ran (4 mL) was added dropwise to the mixture at such a rate
that the temperature of the reaction mixture did not exceed
-55° C. The mixture was allowed to warm to ambient tem-
perature over 120 min. The mixture was then poured into 1N
hydrochloric acid (100 mL) and extracted with ethyl acetate
(2x100 mL). The combined extracts were dried and evapo-
rated. Chromatography on silica gel (eluted with 1:9 ethyl
acetate/hexanes) and crystallization from hexanes gave the
title product as a white solid (1.1 g, 40% yield) melting at
74.5-75° C. (after recrystallization from hexanes).

[0378] IR (aujol) 3409, 1684, 1569, 1505, 1407, 1343,
1232, 1170, 1141, 1121 em™™.
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[0379] 'H NMR (CDCl,) 8 8.38-8.30 (m, 2H), 7.90 (d,
J=7.7 Hz, 1H), 7.73-7.61 (m, 3H), 7.52 (s, 2H), 7.36 (t.
J=1.8 Hz, 1H), 5.86 (s, 1H), 3.87 (1/2ABq, I=17.1 Hz,
1H), 3.80 (1/2ABq, J=17.1 Hz, 1H).

Step B: Preparation of 1-(4-bromo-1-naphthalenyl)-
3-(3,5-dichlorophenyl)-4,4,4-trifluoro-2-buten-1-one

[0380] A solution of thionyl chloride (0.5 g, 4.46 mmol) in
toluene (2 mL.) was added dropwise to the product of Step A
(1.1 g, 2.23 mmol) in toluene (10 mL) at 65° C. The mixture
was cooled to ambient temperature and then poured into 1N
hydrochloric acid (50 mL). The resulting mixture was
extracted with ethyl acetate (2x25 ml). The combined
extracts were dried and evaporated to give the title product as
an oil (1.0 g, 95% yield).

[0381] 'HNMR (CDCl;)$ 9.16-9.13 (m, ~0.23H), 8.51-8.
45 (m,~0.77H), 8.40-8.39 (d, ~0.23H), 8.30-8.26 (m, 0.77H),
7.91-6.99 (m, 8H).

SYNTHESIS EXAMPLE 3

Preparation of 1-(3-bromo-4-fluorophenyl)-3-(3,5-
dichlorophenyl)-4,4,4-trifluoro-2-buten-1-one

Step A: Preparation of 1-(3-bromo-4-fluorophenyl)-
3-(3,5-dichlorophenyl)-4,4 4-trifluoro-3-hydroxy-1-
butanone

[0382] Lithium diisopropylamide (Aldrich Chemical Com-
pany, 2M in tetrahydrofuran/ethylbenzene 10.18 mL, 20.36
mmol) was added to tetrahydrofuran (8 mL) at -78° C. A
solution of 1-(3-bromo-4-fluorophenyl)ethanone (4.01 g,
18.47 mmol) in tetrahydrofuran (8 mL) was added dropwise
to the mixture. When the addition was complete the mixture
was stirred at —=78° C. for 30 min. Then a solution of 1-(3,5-
dichlorophenyl)-2,2 2-trifluoroethanone (4.50 g, 18.52
mmol) in tetrahydrofuran (8 mL) was added dropwise to the
mixture so the temperature of the reaction mixture did not
exceed —60° C. After the addition was complete the mixture
was stirred at —=78° C. for 60 min. The mixture was allowed to
warm to 0° C. and then poured into 1N hydrochloric acid (100
ml). The mixture was extracted with ethyl acetate (2x100
ml), and the combined extracts were dried and evaporated.
Chromatography of the residue on silica gel (eluted with 1:4
ethyl acetate/hexanes) gave the title product as a white solid
(3.32 g,39% yield) melting at 134-135° C. (after crystalliza-
tion from ethyl acetate/hexanes).

[0383] IR (nujol) 3466, 1679, 1591, 1571, 1346, 1252,
1236, 1213, 1185, 1159, 1142, 1054, 825, 803 cm™.

[0384] 'H NMR (CDCly), 8 8.16 (dd, J=6.5,2.2 Hz, 1H),
7.94-7.89 (m, 1H), 7.48 (s, 2H), 7.36 (s, 1H), 7.26 (t, J=8.2
Hz, 1H), 5.55 (s, 1H), 3.80 (1/2 ABq, J=17.5 Hz, 1H), 3.65
(1/2 ABq, J=17.5 Hz, 1H).

Step B: Preparation of 1-(3-bromo-4-fluorophenyl)-
3-(3,5-dichlorophenyl)-4,4,4-trifluoro-2-buten-1-one

[0385] To a solution of thionyl chloride (0.618 g, 5.52
mmol) in toluene (1 ml) was added to a mixture of the
product from Step A (1.2 g, 2.60 mmol) and pyridine (0.41 g,
5.18 mmol) in toluene (15 mL) at 60-65° C. When the addi-
tion was complete, pyridine (0.2 g, 2.53 mmol) was added
incrementally to the reaction mixture. When the addition was
complete, the mixture was allowed to cool to ambient tem-
perature and then poured into 1N hydrochloric acid (100 mL).
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The resulting mixture was extracted with ethyl acetate (2x50
ml) and the combined extracts dried and evaporated to give
the title product as an o0il (1.12 g, 97% yield).

[0386] IR (neat) 1681,1588,1561,1492,1399,1282,1211,
1185, 1139, 1048, 866, 822, 806, 709 cm™".

[0387] 'H NMR (CDCl,), 3 8.21-8.18 (m, ~0.18H), 8.06-
8.03 (m, ~0.82H), 7.92-7.88 (m, ~0.18H), 7.80-7.76(m,
~0.82H), 7.49-6.81 (m, 5H).

SYNTHESIS EXAMPLE 4

Preparation of 3-(4-bromo-1-naphthalenyl)-5-(3,5-
dichlorophenyl)-4,5-dihy dro-5-(trifluoromethyp-
isoxazole

[0388] To asolution of hydroxylamine sulfate (0.18 g, 1.10
mmol) in water (1 mL) was added a solution of sodium
carbonate (0.7 g, 6.6 mmol) in water (2 mL). The resulting
mixture was added to a solution of the product of Synthesis
Example 2, Step B (0.7 g, 1.48 mmol) inisopropanol (11 mL).
The mixture was stirred at ambient temperature overnight. A
further portion of the hydroxylamine sulfate (0.18 g, 1.09
mmol), sodium carbonate (0.7 g, 6.6 mmol), and water (3 mL)
mixture was prepared as before and then added to the reaction
mixture. After stirring for a further 24 h the mixture was
poured into water (25 mL), and the resulting mixture was
extracted with ethyl acetate (2x25 ml). The combined
extracts were dried and evaporated under reduced pressure.
Chromatography of the residue on silica gel (eluted with
hexanes/ether, 9:1) gave the title product as a white solid
(0.35 g, 48%) melting at 131-132° C. (after recrystallization
from hexanes).

[0389] IR(nujol) 1591, 1569, 1508, 1426, 1329, 1303,
1280, 1261, 1191, 1170, 1127, 1011, 898, 821, 801 cm™".
[0390] 'H NMR (CDCls) 8 8.92-8.88 (m, 1H), 8.38-8.34
(m, 1H), 7.82 (d, J=7.7Hz, 1H), 7.71-7.68 (m, 2H), 7.57 (d,
J=1.3 Hz, 2H), 7.46 (d, J=2 Hz, 1H), 7.37 (d, J=7.7 Hz, 1H),
4.27 (1/2 ABq, J=17.1 Hz, 1H), 3.90 (1/2 ABq, J=18.1 Hz,
1H).

SYNTHESIS EXAMPLE 5

Preparation of 3-(3-bromo-4-fluorophenyl)-5-(3,5-
dichlorophenyl)-4,5-dihydro-5-(trifluoromethyl)isox-
azole

[0391] Aqueous sodium hydroxide (50%, 1.36 g, 17.0
mmol) was added to a solution of hydroxylamine sulfate
(0.70 g, 4.26 mmol) in water (8 mL). When the mixture had
cooled to ambient temperature it was added to a solution of
the product of Synthesis Example 3, Step B (1.8 g, 4.07
mmol) in tetrahydrofuran (20 mL). After the addition was
complete the mixture was stirred for 20 min. The mixture was
poured into water (150 mL), and the resulting mixture was
extracted with ethyl acetate (2x100 ml.). The combined
extracts were dried and evaporated. Crystallization from hex-
anes gave the title product as an oft-white solid (1.44 g, 77%)
melting at 132-132.5° C. (after recrystallization from hex-
anes).

[0392] IR (nujol) 1570, 1500, 1422, 1407, 1341, 1302,
1274, 1179, 1166, 1118, 1012, 913, 862, 822, 801 cm ™.
[0393] 'H NMR (CDCl,) 8 7.86 (dd, J=6.3,2.4 Hz, 1H),
7.66-7.61 (m, 1H), 7.50 (d, J=1.3 Hz, 1H), 7.44-7.43 (m, 1H),
7.19 (t, J=8.4 Hz, 1H), 4.05 (1/2 ABq, J=17.4 Hz, 1H), 3.67
(1/2 ABq, J=17.1 Hz, 1H).
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SYNTHESIS EXAMPLE 6

Preparation of 3-(4-bromo-2-methylphenyl)-5-(3,5-
dichlorophenyl)-4,5-dihydro-5-(trifluoromethyl )isox-
azole

[0394] To a stirred solution of 1-(4-bromo-2-methylphe-
nyl)-3-(3,5-dichlorophenyl)-4,4,4-trifluoro-2-buten-1-one
(200 mg, 0.45 mmol) in pyridine (3 mL) at room temperature
was added hydroxylamine hydrochloride (47 mg, 0.68
mmol). The reaction mixture was heated to reflux for 4 h. The
resulting mixture was cooled to room temperature and then
concentrated, and the residual oil was purified by chromatog-
raphy onsilica gel using 20:80 ethyl acetate/hexanes as eluent
to afford the title product as a pale yellow oil (50 mg, 24%
yield).

[0395] 'HNMR (CDCl,): 7.17-7.50 (m, 6H), 4.11(d, 1H),
3.74 (d, 1H), 2.54 (s, 3H).

SYNTHESIS EXAMPLE 7

Preparation of 4-[5-[3-chloro-5-(trifluoromethyl)

phenyl]-4,5-dihydro-5-(trifluoromethyl)-3-isox-

azolyl]-N-[2-ox0-2-[(2,2,2-trifluoroethyl)amino]
ethyl]-1-naphthalenecarboxamide

Step A: Preparation of
4-acetyl-1-naphthalenecarbonyl chloride

[0396] Thionyl chloride (35.00 g, 0.29 mol) was added to
4-acetyl-1-naphthalenecarboxylic acid (5§1.70 g, 0.24 mol) in
toluene (350 mL). The mixture was warmed to 90° C. for 8.5
h. After cooling to 25° C., the solvent was removed under
reduced pressure to give the title product as an off-white solid
(55.1 g, 98.7% yield).

[0397] IR (nujol) 1758, 1681, 1515, 1352, 1282, 1245,
1218, 1190, 1117, 1053, 923, 762 cm™".

[0398] 'HNMR (CDCl,): 8.72-8.69 (m, 1H),8.50(d, I=7.6
Hz, 1H), 8.44-8.41 (m, 1H), 7.82 (d,J=7.9 Hz, 1H), 7.76-7.65
(m, 2H), 2.77 (s, 3H).

Step B: Preparation of 4-acetyl-N-[2-ox0-2-[(2,2,2-
trifluoroethyl)amino|ethyl]-1-naphthalenecarboxam-
ide

[0399] A solution of 2-amino-N-(2,2,2-trifluoroethyl)ac-
etamide (21.90 g, 0.14 mol) in 1,2-dichloroethane (80 ml.)
was added dropwise over 15 min to the product of Synthesis
Example 7, Step A (32.50 g, 0.14 mol) in 1,2-dichloroethane
(160 mL) at a temperature of 25 to 30° C. The resulting
mixture was further stirred for 10 min at 25° C. Triethylamine
(14.20 g, 0.14 mol) in 1,2-dichloroethane (80 mL.) was then
added dropwise over 44 min at 25° C., and the mixture was
stirred further for 20 min at 25° C. The solvent was removed
under reduced pressure, and the residue was dissolved in hot
acetonitrile (50 mL). The mixture was then cooled to 25° C.,
and water (40 mL) was added dropwise. The mixture was
further cooled to 0° C. and filtered. The isolated solid was
washed with water (100 mL.) and dried overnight in a vacuum
oven (approximately 16-33 kPa at 50° C.) to provide the title
product as an off-white solid (37 g, 75% yield) melting at
169-169° C.

[0400] IR (aujol) 3303, 3233, 3072, 1698, 1683, 1636,
1572, 1548, 1447, 1279, 1241, 1186, 1159 cm'.
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[0401] 'HNMR (CD,S(—O0)CD,): 8.95 (t, I=5.8 Hz, 1H),
8.72 (t, 1=6.5 Hz, 1H), 8.55 (dd, J=6.5, 2 Hz, 1H), 8.37-8.33
(m, 1H), 8.13 (d, I=7.3 Hz, 1H), 7.70-7.60 (m, 3H), 4.07-3.95
(m, 4H), 2.75 (s, 3H).

Step C: Preparation of 4-[3-[3-chloro-5-(trifluorom-

ethyl)phenyl]-4,4,4-trifluoro-1-ox0-2-buten-1-y1]-N-

[2-0x0-2-[(2,2,2-trifluoro ethypamino]ethyl]-1-naph-
thalenecarboxamide

[0402] A mixture of the product of Synthesis Example 7,
Step B (10.00 g, 28.38 mmol), 1-[3-chloro-5-(trifluorom-
ethyl)phenyl]-2,2,2-trifluoroethanone (9.00 g, 32.5 mmol),
calcium hydroxide (1.05 g, 14.2 mmol), NN-dimethylforma-
mide (20 mL) and tert-butyl methyl ether (32 mL) was placed
in a thermometer-equipped reaction vessel. The reaction ves-
sel was connected to a ten-plate Oldershaw column, the out-
put of which was condensed and fed into a decanter initially
filled with tert-butyl methyl ether. A nitrogen atmosphere was
maintained in the apparatus. The upper part of the decanter
was connected to return condensate to the fifth plate of the
Oldershaw column. This arrangement ensured that wet (con-
taining dissolved water) tert-butyl methyl ether was not
returned from the decanter to the reaction vessel. A drain
valve at the bottom of the decanter allowed removing tert-
butyl methyl ether in addition to water from the decanter. The
reaction mixture was heated to distill the tert-butyl methyl
ether/water azeotrope. As the decanter trap contained an
amount of tert-butyl methyl ether sufficient to dissolve all of
the water formed by the reaction, the condensate in the trap
did not separate into layers containing predominately water
and predominately tert-butyl methyl ether. Because the reac-
tion mixture initially contained mostly tert-butyl methyl
ether, the mixture boiled at a temperature not much exceeding
the normal boiling point of tert-butyl methyl ether (e.g., about
65-70° C.). The reaction proceeded relatively slowly at this
temperature, so condensate was gradually drained from the
decanter trap to remove tert-butyl methyl ether. As the con-
centration of tert-butyl methyl ether decreased in the reaction
mixture, the temperature of the boiling mixture increased.
Tert-butyl methyl ether was removed by draining the decanter
until the temperature of the boiling reaction mixture reached
about 85° C. To maintain this temperature, tert-butyl methyl
ether was added as needed to compensate for loss of solvent
from the apparatus. The total time from the start ofheating the
reaction mixture to stopping distillation, not including a shut-
down period overnight, was about 6 h.
[0403] To isolate the product, the mixture was cooled to
room temperature and was added to a mixture of tert-butyl
methyl ether (50 mL) and 1N hydrochloric acid (100 mL).
The organic phase was separated, and heptane (60 mL) was
added dropwise. The mixture was filtered to provide the title
product as an off white solid mixture of isomers (14 g, 81%
yield) melting at 174.5-177° C.
[0404] IR (nujol) 3294, 1697, 1674, 1641, 1541, 1441,
1364, 1313, 1275, 1246, 1163, 1104 cm™.
[0405] 'HNMR (CD,S(=0)CD,): (major isomer) 8.91 (t
, J=6.2 Hz, 1H), 8.73 (t, J=6.4 Hz, 1H), 8.44-8.30 (m, 2H),
8.18 (d,J=7.7Hz, 1H),7.97-7.61 (m, 7H), 4.06-3.95 (m, 4H).
Step D: Preparation of 4-[5-[3-chloro-5-(trifluorom-
ethyl)phenyl]-4,5-dihydro-5-(trifluoromethyl)-3-
isoxazolyl]-N-[2-0x0-2-[(2,2,2-trifluoroethyl )Jamino|
ethyl]-1-naphthalenecarboxamide

[0406] Aqueous sodium hydroxide (50%, 3.04 g, 38.0
mmol) was added dropwise to a stirred solution of hydroxy-
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lamine sulphate (1.48 g, 9.02 mmol) in water (28 mL) at 25°
C. After this addition was complete the product of Synthesis
Example 7, Step C (10.00 g, 16.33 mmol) in tetrahydrofuran
(60 mL) was added dropwise over 40 min. After the addition
was complete the mixture was stirred further for 30 min. The
solvent was removed under reduced pressure and IN hydro-
chloric acid (100 m[) was added. The mixture was extracted
with ether (2x100 m[) and the combined extracts were dried
and evaporated. The residue was dissolved in acetonitrile (30
mL), cooled to 0° C., and filtered to afford the title product as
a white solid (7.84 g, 77% yield) melting at 107-108.5° C.
(after recrystallisation from acetonitrile).

[0407] IR (nujol) 3312, 1681, 1642, 1536, 1328, 1304,
1271, 1237, 1173, 1116 cm™".

[0408] 'HNMR (CD;S(=0)CDy): 8.98 (t, ]=5.8 Hz, 1H),
8.82 (d, J=7.4 Hz, 1H), 8.74 (t, J=6.5 Hz, 1H), 8.40 (d, J=9.7
Hz, 1H), 8.09 (d, I=15.3 Hz, 2H), 7.93 (d, J=7.6 Hz, 2H),
7.75-7.04 (m, 3H), 4.63 (s, 2H), 4.07-3.96 (4H, m).

SYNTHESIS EXAMPLE 8

Preparation of methyl 4-[5-[3-chloro-5-(trifluorom-
ethyl)phenyl]-4,5-dihydro-5-(trifluoromethyl)-3-
isoxazolyll-1-naphthalenecarboxylate

Step A: Preparation of methyl 4-[3-[3-chloro-5-(trit-
luoromethyl)phenyl]-4,4,4-trifluoro-1-oxo-2-buten-
1-y1]-1-naphthalenecarboxylate

[0409] A mixture of methyl 4-acetyl-1-naphthalenecar-
boxylate (7.83 g, 34.3 mmol), 1-[3-chloro-5-(trifluorom-
ethyl)phenyl]-2,2,2-trifluoroethanone (1043 g, 37.71
mmol), calcium hydroxide (1.25 g, 16.9 mmol), N,N-dimeth-
ylformamide (27 mL) and tert-butyl methyl ether (44 mL)
was heated to reflux. The tert-butyl methyl ether/water azeo-
trope was removed as described in Synthesis Example 7, Step
C. As the decanter trap contained an amount of tert-butyl
methyl ether sufficient to dissolve all of the water formed by
the reaction, the condensate in the trap did not separate into
layers containing predominately water and predominately
tert-butyl methyl ether. Tert-butyl methyl ether was removed
by gradually draining the decanter trap until the reaction
temperature was 85° C. To maintain this temperature, tert-
butyl methyl ether was added as needed to compensate for
loss of solvent from the apparatus. The total time from the
start of heating the reaction mixture to stopping distillation
was about 4.5 h.

[0410] The mixture was cooled to 25° C. and poured into a
mixture of 0.5 N hydrochloric acid (100 mL) and tent-butyl
methyl ether (50 mL). The mixture was acidified with con-
centrated hydrochloric acid and evaporated, and the residue
was crystallized from hexanes (40 mL) to give the title prod-
uct as a yellow solid (13.24 g, 79% yield) melting at 90-90.5°
C. (after recrystallization from hexanes).

[0411] IR (nujol) 3071, 1721, 1710, 1671, 1516, 1439,
1316, 1280, 1252, 1178, 1129, 1103, 1026, 838, 861 cm™".
[0412] 'HNMR (CDCl,): 8.77-8.73 (m, 1H), 8.28-8.25 (m,
1H), 8.0 (d, J=7.6 Hz, 1H), 7.67-7.60 (m, 3H), 7.40 (d, =1 .4
Hz, 1H), 7.32 (s, 1H), 7.23 (s, 1H), 7.20 (s, 1H), 4.02 (s, 3H).

Step B: Preparation of methyl 4-[5-[3-chloro-5-(trit-
luoromethyl)phenyl]-4,5-dihydro-5-(trifl uvorom-
ethyl)-3-isoxazolyl]-1-naphthalenecarboxy late

[0413] Aqueous sodium hydroxide (50%, 2.08 g, 25.5
mmol) was added dropwise to a stirred solution of hydroxy-
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lamine sulfate (1.07 g, 6.52 mmol) in water (20 mL.) at 25° C.
After this addition was complete the product of Synthesis
Example 8, Step A (5 g, 10.27 mmol) in tetrahydrofuran (20
ml.) was added dropwise over 40 min. After the addition was
complete the mixture was stirred further for 30 min. The
organic phase was separated and added to hydrochloric acid
(100 mL). The mixture was extracted with ethyl acetate (2x20
mL). The organic solvent was evaporated under reduced pres-
sure. The residue was redissolved in acetic acid (16 mL) and
then warmed to 100° C. Water (2 mL) was added dropwise
and the mixture was cooled to 50° C. The mixture was seeded
with a small amount of previously prepared methyl 4-[5-[3-
chloro-5-(trifluoromethyl)phenyl]-4,5-dihydro-5-(trifluo-
romethyl)-3-isoxazolyl]-1-naphthalenecarboxylate and then
cooled to 25° C. Water (2 mL.) was added and the mixture was
cooled to 0° C. The mixture was filtered and the solid was
washed with acetic acid:water (8 mL:2 mL). The solid was
dried in a vacuum oven to give the title product as a white
solid (3.91 g, 76% yield) melting at 111.5-112° C. (after
recrystallisation from acetonitrile).
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[0414] IR (nujol) 1716, 1328, 1306, 1287, 1253, 1242,
1197,1173, 1137, 1114, 1028, 771 cm™".

[0415] 'HNMR (CDCl,): 8.90-8.87 (m, 1H), 8.82-8.79 (m,
1H), 8.10(d, J=7.7 Hz), 7.87 (s, 1H), 7.81 (s, 1H), 7.72-7.67
(m, 3H) 7.55 (d, J=7.6 Hz, 1H), 4.34 (1/2 ABq, J=17.3 Hz,
1H), 4.03 (s, 3H), 3.93 (1/2 ABq, J=17.3 Hz, 1H).

[0416] The following compounds of Formula 2 defined in
Tables 1 to 14 are prepared from corresponding hydroxy
ketone compounds of Formula 3 as shown in Scheme 2 by the
procedures described herein together with methods known in
the art. The compounds listed in Tables 1 to 14 further illus-
trate the method of Scheme 1, as each of these specifically
identified compounds contacted with hydroxylamine and in
the presence of base is converted according to the method to
specific corresponding 4,5-dihydroisoxazole compounds of
Formula 1. In Tables 1-14: Et means ethyl, Me means methyl,
CN means cyano, Ph means phenyl, Py means pyridinyl, c-Pr
means cyclopropyl, i-Pr means isopropyl, t-Bu means tertiary
butyl, SMe means methylthio, SO, means sulfonyl and Thz
means thiazole. Concatenations of groups are abbreviated
similarly; for example, “SO,Me” means methylsulfonyl.

TABLE 1

R® R® R®
R is Cl, R?? is H, R** is Cl
CH,CHj, CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(O)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(0)Me CH,C(O)NH(s-Bu)
CH,C(Me),OH CH,CH,CH,S(O)Me CH,C(O)NMe,
CH,CH,CH,OH CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,OH CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF,4 CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF, CH(Me)C(O)NH(i-Pr)
CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe CH(Me)C(O)NH(s-Bu)

CH(Me)C(O)N(H)CH»-i-Pr  CH,C(O)N(H)CH,CH,SO,Me CH,C(O)NHCH,CHF,
CH,C(O)N(H)CH,CH,CI CH,C(O)NHCH,CH,CF;
CH(Me)C(O)N(H)CH,CH,CI CH,CH,SEt CH,C(O)NHCH(Me)CF,
CH,C(O)N(H)CH,CH,F CH,CH,S(n-Pr) CH,C(O)NHCH,CH(Me)CF,
CH(Me)C(O)N(H)CH,CH,F CH,CH,CH,SEt CH(Me)C(O)NHCH,CHF,
CH,CF; CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF,4
CH,-(2-Py) CH,CH,S(0)(n-Pr) CH(Me)C(O)NHCH(Me)CF,
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF;
R?“is Cl, R*?is Cl, R*“is Cl
CH,CH, CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(O)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(O)Me CH,C(O)NH(s-Bu)
CH,C(Me),OH CH,CH,CH,S(0)Me CH,C(O)NMe,
CH,CH,CH,0OH CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,OH CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF, CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF,4 CH(Me)C(O)NH(i-Pr)
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TABLE 1-continued
CFs ]
x
RZ H
N
~ R5
RZb
RZC o]
R? R® R?
CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe CH(Me)C(O)NH(s-Bu)
CH(Me)C(O)N(H)CH,-i-Pr  CH,C(O)N(H)CH,CH,SO,Me CH,C(O)NHCH,CHF,
CH,C(O)N(H)CH,CH,CI CH,C(O)NHCH,CH,CF;
CH(Me)C(O)N(H)CH,CH,CI CH,CH,SEt CH,C(O)NHCH(Me)CF;
CH,C(O)N(H)CH,CH,F CH,CH,S(n-Pr) CH,C(O)NHCH,CH(Me)CF,
CH(Me)C(O)N(H)CH,CH,F CH,CH,CH,SEt CH(Me)C(O)NHCH,CHF,
CH,CF; CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF;
CH,-(2-Py) CH,CH,S(O)(n-Pr) CH(Me)C(O)NHCH(Me)CF;
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF;
R?@is Cl, R*?is F, R**is Cl
CH,CH;, CH,-c-Pr CH,CH,SO,Ft
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,0OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(O)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(0)Me CH,C(O)NH(s-Bu)
CH,C(Me),OH CH,CH,CH,S(O)Me CH,C(O)NMe,
CH,CH,CH,0H CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,OH CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF; CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF, CH(Me)C(O)NH(i-Pr)

CH,C(O)N(H)CH,-i-Pr

CH,C(O)N(H)CH,CH,SMe

CH(Me)C(O)NH(s-Bu)

CH(Me)C(O)N(H)CH»-i-Pr  CH,C(O)N(H)CH,CH,SO,Me CH,C(O)NHCH,CHF,
CH,C(O)N(H)CH,CH,Cl CH,C(O)NHCH,CH,CF;
CH(Me)C(O)N(H)CH,CH,CI CH,CH,SEt CH,C(O)NHCH(Me)CF,
CH,C(O)N(H)CH,CH,F CH,CH,S(n-Pr) CH,C(O)NHCH,CH(Me)CF;
CH(Me)C(O)N(H)CH,CH,F CH,CH,CH,SEt CH(Me)C(O)NHCH,CHF,
CH,CF, CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF;
CH,-(2-Py) CH,CH,S(O)(n-Pr) CH(Me)C(O)NHCH(Me)CF,
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF;
R??is Br, R?® is H, R** is Br
CH,CH, CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(0O)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(0)Me CH,C(O)NH(s-Bu)
CH,C(Me),OH CH,CH,CH,S(O)Me CH,C(O)NMe,
CH,CH,CH,OH CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,0H CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF; CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF, CH(Me)C(O)NH(i-Pr)
CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe CH(Me)C(O)NH(s-Bu)
CH(Me)C(O)N(H)CH»-i-Pr  CH,C(O)N(H)CH,CH,SO,Me CH,C(O)NHCH,CHF,
CH,C(O)N(H)CH,CH,Cl CH,C(O)NHCH,CH,CF;
CH(Me)C(O)N(H)CH,CH,CI CH,CH,SEt CH,C(O)NHCH(Me)CF,
CH,C(O)N(H)CH,CH,F CH,CH,S(n-Pr) CH,C(O)NHCH,CH(Me)CF;
CH(Me)C(O)N(H)CH,CH,F CH,CH,CH,SEt CH(Me)C(O)NHCH,CHF,
CH,CF, CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF;
CH,-(2-Py) CH,CH,S(O)(n-Pr) CH(Me)C(O)NHCH(Me)CF,
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF;
R??is CF;, R??is H,R**is H
CH,CH, CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(0O)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(0)Me CH,C(O)NH(s-Bu)

CH,C(Me),0H

CH,CH,CH,S(0)Me

CH,C(O)NMe,
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TABLE 1-continued
CFs ]
RZ \ H
N .
RZb
RZC o]

R? R® R?
CH,CH,CH,OH CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,OH CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)

CH,C(O)N(H)Et CH,C(O)N(H)CH,CF; CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF; CH(Me)C(O)NH(i-Pr)
CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe CH(Me)C(O)NH(s-Bu)
CH(Me)C(O)N(H)CH,-i-Pr  CH,C(O)N(H)CH,CH,SO,Me CH,C(O)NHCH,CHF,
CH,C(O)N(H)CH,CH,CI CH,C(O)NHCH,CH,CF;
CH(Me)C(O)N(H)CH,CH,CI CH,CH,SEt CH,C(O)NHCH(Me)CF5
CH,C(O)N(H)CH,CH,F CH,CH,S(n-Pr) CH,C(O)NHCH,CH(Me)CF,
CH(Me)C(O)N(H)CH,CH,F CH,CH,CH,SEt CH(Me)C(O)NHCH,CHF,
CH,CF, CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF;
CH,-(2-Py) CH,CH,S(O)(n-Pr) CH(Me)C(O)NHCH(Me)CF;
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF;
R??is CF3, R?®is H,R*is F
CH,CH,4 CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Ft
CH,CH,0OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(O)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(0)Me CH,C(O)NH(s-Bu)
CH,C(Me),OH CH,CH,CH,S(O)Me CH,C(O)NMe,
CH,CH,CH,OH CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,OH CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF; CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF; CH(Me)C(O)NH(i-Pr)
CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe CH(Me)C(O)NH(s-Bu)
CH(Me)C(O)N(H)CH,-i-Pr  CH,C(O)N(H)CH,CH,SO,Me CH,C(O)NHCH,CHF,
CH,C(O)N(H)CH,CH,CI CH,C(O)NHCH,CH,CF;
CH(Me)C(O)N(H)CH,CH,CI CH,CH,SEt CH,C(O)NHCH(Me)CF5
CH,C(O)N(H)CH,CH,F CH,CH,S(n-Pr) CH,C(O)NHCH,CH(Me)CF,
CH(Me)C(O)N(H)CH,CH,F CH,CH,CH,SEt CH(Me)C(O)NHCH,CHF,
CH,CF, CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF;
CH,-(2-Py) CH,CH,S(O)(n-Pr) CH(Me)C(O)NHCH(Me)CF;
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF;
R??is CF5, R?® is H, R**is CI
CH,CH,4 CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(O)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(0)Me CH,C(O)NH(s-Bu)
CH,C(Me),OH CH,CH,CH,S(O)Me CH,C(O)NMe,
CH,CH,CH,OH CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,OH CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF; CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF; CH(Me)C(O)NH(i-Pr)
CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe CH(Me)C(O)NH(s-Bu)
CH(Me)C(O)N(H)CH,-i-Pr  CH,C(O)N(H)CH,CH,SO,Me CH,C(O)NHCH,CHF,
CH,C(O)N(H)CH,CH,CI CH,C(O)NHCH,CH,CF;
CH(Me)C(O)N(H)CH,CH,CI CH,CH,SEt CH,C(O)NHCH(Me)CF5
CH,C(O)N(H)CH,CH,F CH,CH,S(n-Pr) CH,C(O)NHCH,CH(Me)CF,
CH(Me)C(O)N(H)CH,CH,F CH,CH,CH,SEt CH(Me)C(O)NHCH,CHF,
CH,CF, CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF;
CH,-(2-Py) CH,CH,S(O)(n-Pr) CH(Me)C(O)NHCH(Me)CF;
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF;
R2%is CF;, R?% is H, R>“is Br
CH,CH,4 CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
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TABLE 1-continued
CF3 0
RZ \ H
N .
RZb
RZC o]
R? R® R?
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(0O)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(O)Me CH,C(O)NH(s-Bu)
CH,C(Me),OH CH,CH,CH,S(0)Me CH,C(O)NMe,
CH,CH,CH,OH CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,OH CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF; CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF CH(Me)C(O)NH(i-Pr)
CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe CH(Me)C(O)NH(s-Bu)
CH(Me)C(O)N(H)CH-i-Pr  CH,C(O)N(H)CH,CH,SO,Me CH,C(O)NHCH,CHF,
CH,C(O)N(H)CH,CH,CI CH,C(O)NHCH,CH,CF;
CH(Me)C(O)N(H)CH,CH,CI CH,CH,SEt CH,C(O)NHCH(Me)CF;
CH,C(O)N(H)CH,CH,F CH,CH,S(n-Pr) CH,C(O)NHCH,CH(Me)CF;
CH(Me)C(O)N(H)CH,CH,F CH,CH,CH,SEt CH(Me)C(O)NHCH,CHF,
CH,CF; CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF;
CH,-(2-Py) CH,CH,S(O)(n-Pr) CH(Me)C(O)NHCH(Me)CF;
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF,
R?“ is CF;, R??is H, R*is CF;
CH,CH; CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(0O)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(O)Me CH,C(O)NH(s-Bu)
CH,C(Me),OH CH,CH,CH,S(0)Me CH,C(O)NMe,
CH,CH,CH,OH CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,OH CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF; CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF CH(Me)C(O)NH(i-Pr)
CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe CH(Me)C(O)NH(s-Bu)
CH(Me)C(O)N(H)CH-i-Pr  CH,C(O)N(H)CH,CH,SO,Me CH,C(O)NHCH,CHF,
CH,C(O)N(H)CH,CH,CI CH,C(O)NHCH,CH,CF;
CH(Me)C(O)N(H)CH,CH,CI CH,CH,SEt CH,C(O)NHCH(Me)CF;
CH,C(O)N(H)CH,CH,F CH,CH,S(n-Pr) CH,C(O)NHCH,CH(Me)CF;
CH(Me)C(O)N(H)CH,CH,F CH,CH,CH,SEt CH(Me)C(O)NHCH,CHF,
CH,CF; CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF;
CH,-(2-Py) CH,CH,S(O)(n-Pr) CH(Me)C(O)NHCH(Me)CF;
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF;
R29 is OCF,, R?% is H, R*¢ is Cl
CH,CH; CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(0)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(O)Me CH,C(O)NH(s-Bu)
CH,C(Me),OH CH,CH,CH,S(0O)Me CH,C(O)NMe,
CH,CH,CH,OH CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,OH CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF, CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF CH(Me)C(O)NH(i-Pr)
CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe CH(Me)C(O)NH(s-Bu)

CH(Me)C(O)N(H)CH,-i-Pr
CHLC(O)N(H)CH,CH,CI
CH(Me)C(O)N(H)CH,CH,CI
CH,C(O)N(H)CH,CH,F
CH(Me)C(O)N(H)CH,CH,F
CH,CF,

CH,C(O)N(H)CH,CH,SO,Me

CH,CH,SEt
CH,CH,S(n-Pr)
CH,CH,CH,SEt
CH,CH,S(O)Et

CH,C(O)NHCH,CHF,
CH,C(O)NHCH,CH,CF,
CH,C(O)NHCH(Me)CF,

CH,C(O)NHCH,CH(Me)CF,
CH(Me)C(O)NHCH,CHF,
CH(Me)C(O)NHCH,CH,CF,
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CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe

TABLE 1-continued
CFs ]
x
RZ H
N
~ R5
RZb
RZC o]
R? R® R?
CH,-(2-Py) CH,CH,S(O)(n-Pr) CH(Me)C(O)NHCH(Me)CF;
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF;
R2?is OCH,CF;, R?? is H,R>*is F
CH,CH,4 CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,0OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(O)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(0)Me CH,C(O)NH(s-Bu)
CH,C(Me),OH CH,CH,CH,S(O)Me CH,C(O)NMe,
CH,CH,CH,0H CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,OH CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF; CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF; CH(Me)C(O)NH(i-Pr)

CH(Me)C(O)NH(s-Bu)

CH(Me)C(ON(H)CH»-i-Pr  CH,C(O)N(H)CH,CH,SO,Me CH,C(O)NHCH,CHF,
CH,C(O)N(H)CH,CH,Cl CH,C(O)NHCH,CH,CF,
CH(Me)C(O)N(H)CH,CH,CI CH,CH,SEt CH,C(O)NHCH(Me)CF;
CH,C(O)N(H)CH,CH,F CH,CH,S(n-Pr) CH,C(O)NHCH,CH(Me)CF;
CH(Me)C(O)N(H)CH,CH,F CH,CH,CH,SEt CH(Me)C(O)NHCH,CHF,
CH,CF, CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF,
CH,-(2-Py) CH,CH,S(O)(n-Pr) CH(Me)C(O)NHCH(Me)CF;
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF;
R2%is OCH,CF5, R?? is H, R?“ is CI
CH,CH; CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(0)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(0O)Me CH,C(O)NH(s-Bu)
CH,C(Me),OH CH,CH,CH,S(0O)Me CH,C(O)NMe,
CH,CH,CH,0OH CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,0H CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF; CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF, CH(Me)C(O)NH(i-Pr)

CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe
CH(Me)C(ON(H)CH,-i-Pr  CH,C(O)N(H)CH,CH,SO,Me

CH(Me)C(O)NH(s-Bu)
CH,C(O)NHCH,CHF,

CH,C(O)N(H)CH,CH,CI CH,C(O)NHCH,CH,CF,
CH(Me)C(O)N(H)CH,CH,CI CH,CH,SEt CH,C(O)NHCH(Me)CF,
CH,C(O)N(H)CH,CH,F CH,CH,S(n-Pr) CH,C(O)NHCH,CH(Me)CF;
CH(Me)C(O)N(H)CH,CH,F CH,CH,CH,SEt CH(Me)C(O)NHCH,CHF,
CH,CF, CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF;
CH,-(2-Py) CH,CH,S(0)(n-Pr) CH(Me)C(O)NHCH(Me)CF,
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF,
R?® is OCH,CF;, R?® is H, R%“ is Br
CH,CH, CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(0)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(0)Me CH,C(O)NH(s-Bu)
CH,C(Me),OH CH,CH,CH,S(O)Me CH,C(O)NMe,
CH,CH,CH,OH CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,0H CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF; CH(Me)C(O)NH(n-Pr)

CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF,

CH(Me)C(O)NH(i-Pr)
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TABLE 1-continued
CF; 0
RZ \ H
N
Nps
RZb
RZC O
R? R® R?
CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe CH(Me)C(O)NH(s-Bu)
CH(Me)C(O)N(H)CH-i-Pr  CH,C(O)N(H)CH,CH,SO,Me CH,C(O)NHCH,CHF,
CH,C(O)N(H)CH,CH,CI CH,C(O)NHCH,CH,CF,
CH(Me)C(O)N(H)CH,CH,CI CH,CH,SEt CH,C(O)NHCH(Me)CF,
CH,C(O)N(H)CH,CH,F CH,CH,S(n-Pr) CH,C(O)NHCH,CH(Me)CF;
CH(Me)C(O)N(H)CH,CH,F CH,CH,CH,SEt CH(Me)C(O)NHCH,CHF,
CH,CF, CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF;
CH,-(2-Py) CH,CH,S(0)(n-Pr) CH(Me)C(O)NHCH(Me)CF,
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF,

TABLE 2

R? R® R?
R?*is Cl, R?? is H, R*“is Cl
CH,CH; CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(0O)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(O)Me CH,C(O)NH(s-Bu)
CH,C(Me),OH CH,CH,CH,S(O)Me CH,C(O)NMe,
CH,CH,CH,OH CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,OH CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF, CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF CH(Me)C(O)NH(i-Pr)
CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe CH(Me)C(O)NH(s-Bu)
CH(Me)C(ON(H)CH»-i-Pr  CH,C(O)N(H)CH,CH,SO,Me CH,C(O)NHCH,CHF,
CH,C(O)N(H)CH,CH,Cl CH,C(O)NHCH,CH,CF,
CH(Me)C(O)N(H)CH,CH,CI CH,CH,SEt CH,C(O)NHCH(Me)CF;
CH,C(O)N(H)CH,CH,F CH,CH,S(n-Pr) CH,C(O)NHCH,CH(Me)CF;
CH(Me)C(O)N(H)CH,CH,F CH,CH,CH,SEt CH(Me)C(O)NHCH,CHF,
CH,CF; CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF;
CH,-(2-Py) CH,CH,S(O)(n-Pr) CH(Me)C(O)NHCH(Me)CF;
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF;
R is Cl, R?? is Cl, R*“ is Cl
CH,CH; CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(0O)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(O)Me CH,C(O)NH(s-Bu)
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TABLE 2-continued
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R® R? R®
CH,C(Me),OH CH,CH,CH,S(0O)Me CH,C(O)NMe,
CH,CH,CH,OH CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,OH CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF; CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF CH(Me)C(O)NH(i-Pr)
CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe CH(Me)C(O)NH(s-Bu)
CH(Me)C(ON(H)CH»-i-Pr  CH,C(O)N(H)CH,CH,SO,Me CH,C(O)NHCH,CHF,
CH,C(O)N(H)CH,CH,Cl CH,C(O)NHCH,CH,CF,
CH(Me)C(O)N(H)CH,CH,CI CH,CH,SEt CH,C(O)NHCH(Me)CF;
CH,C(O)N(H)CH,CH,F CH,CH,S(n-Pr) CH,C(O)NHCH,CH(Me)CF;
CH(Me)C(O)N(H)CH,CH,F CH,CH,CH,SEt CH(Me)C(O)NHCH,CHF,
CH,CF, CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF,
CH,-(2-Py) CH,CH,S(O)(n-Pr) CH(Me)C(O)NHCH(Me)CF;
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF;
R?@is Cl, R*?is F, R**is Cl
CH,CH; CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(0O)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(O)Me CH,C(O)NH(s-Bu)
CH,C(Me),OH CH,CH,CH,S(0)Me CH,C(O)NMe,
CH,CH,CH,OH CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,OH CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF; CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF, CH(Me)C(O)NH(i-Pr)
CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe CH(Me)C(O)NH(s-Bu)
CH(Me)C(ON(H)CH»-i-Pr  CH,C(O)N(H)CH,CH,SO,Me CH,C(O)NHCH,CHF,
CH,C(O)N(H)CH,CH,Cl CH,C(O)NHCH,CH,CF,
CH(Me)C(O)N(H)CH,CH,CI CH,CH,SEt CH,C(O)NHCH(Me)CF;
CH,C(O)N(H)CH,CH,F CH,CH,S(n-Pr) CH,C(O)NHCH,CH(Me)CF;
CH(Me)C(O)N(H)CH,CH,F CH,CH,CH,SEt CH(Me)C(O)NHCH,CHF,
CH,CF, CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF,
CH,-(2-Py) CH,CH,S(O)(n-Pr) CH(Me)C(O)NHCH(Me)CF;
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF;
R?is Br, R?? is H, R*“ is Br
CH,CH; CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(0)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(O)Me CH,C(O)NH(s-Bu)
CH,C(Me),OH CH,CH,CH,S(O)Me CH,C(O)NMe,
CH,CH,CH,0OH CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,OH CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF; CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF CH(Me)C(O)NH(i-Pr)
CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe CH(Me)C(O)NH(s-Bu)

CH(Me)C(O)N(H)CH,-i-Pr
CH,C(O)N(H)CH,CH,CI
CH(Me)C(O)N(H)CH,CH,CI
CH,C(O)N(H)CH,CH,F
CH(Me)C(O)N(H)CH,CH,F

CH,C(O)N(H)CH,CH,S0,Me

CH,CH,SEt
CH,CH,S(n-Pr)
CH,CH,CH,SEt

CH,C(O)NHCH,CHF,
CIH,C(O)NHCH,CH,CF,
CH,C(O)NHCH(Me)CF,

CH,C(O)NHCH,CH(Me)CF,
CH(Me)C(O)NHCH,CHF,
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TABLE 2-continued
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R® R? R®
CH,CF; CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF;
CH,-(2-Py) CH,CH,S(0)(n-Pr) CH(Me)C(O)NHCH(Me)CF,
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF;
R2?is CF;, R??is H,R>**is H
CH,CH; CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(0O)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(O)Me CH,C(O)NH(s-Bu)
CH,C(Me),OH CH,CH,CH,S(0)Me CH,C(O)NMe,
CH,CH,CH,OH CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,OH CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF; CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF, CH(Me)C(O)NH(i-Pr)
CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe CH(Me)C(O)NH(s-Bu)
CH(Me)C(ON(H)CH»-i-Pr  CH,C(O)N(H)CH,CH,SO,Me CH,C(O)NHCH,CHF,
CH,C(O)N(H)CH,CH,CI CH,C(O)NHCH,CH,CF;
CH(Me)C(O)N(H)CH,CH,CI CH,CH,SEt CH,C(O)NHCH(Me)CF,
CH,C(O)N(H)CH,CH,F CH,CH,S(n-Pr) CH,C(O)NHCH,CH(Me)CF;
CH(Me)C(O)N(H)CH,CH,F CH,CH,CH,SEt CH(Me)C(O)NHCH,CHF,
CH,CF; CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF;
CH,-(2-Py) CH,CH,S(0)(n-Pr) CH(Me)C(O)NHCH(Me)CF,
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF;
R??is CF3, R?®is H,R*is F
CH,CH, CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(0O)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(O)Me CH,C(O)NH(s-Bu)
CH,C(Me),OH CH,CH,CH,S(0)Me CH,C(O)NMe,
CH,CH,CH,OH CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,OH CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF; CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF, CH(Me)C(O)NH(i-Pr)
CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe CH(Me)C(O)NH(s-Bu)

CH(Me)C(O)N(H)CH,-i-Pr  CH,C(O)N(H)CH,CH,SO,Me CH,C(O)NHCH,CHF,

CH,C(O)N(H)CH,CH,CI CIH,C(O)NHCH,CH,CF,
CH(Me)C(O)N(H)CH,CIH,CI CH,CH,SEt CH,C(O)NHCH(Me)CF,
CH,C(O)N(H)CH,CH,F CH,CH,S(n-Pr) CH,C(O)NHCH,CH(Me)CF,
CH(Me)C(O)N(H)CH,CH,F CH,CH,CH,SEt CH(Me)C(O)NHCH,CHF,
CH,CF, CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF,
CH,-(2-Py) CH,CH,S(0)(n-Pr) CH(Me)C(O)NHCH(Me)CF,
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF,

R?@ is CF,, R?? is H, R*¢ is CI

CH,CH, CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,0H CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(0)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(O)Me CH,C(O)NH(s-Bu)

CH,C(Me),0H CH,CH,CH,S(0)Me CH,C(O)NMe,
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TABLE 2-continued
RZb
R® R? R®
CH,CH,CH,OH CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,OH CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF; CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF, CH(Me)C(O)NH(i-Pr)
CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe CH(Me)C(O)NH(s-Bu)
CH(Me)C(O)N(H)CH»-i-Pr  CH,C(O)N(H)CH,CH,SO,Me CH,C(O)NHCH,CHF,
CH,C(O)N(H)CH,CH,Cl CH,C(O)NHCH,CH,CF;
CH(Me)C(O)N(H)CH,CH,CI CH,CH,SEt CH,C(O)NHCH(Me)CF,
CH,C(O)N(H)CH,CH,F CH,CH,S(n-Pr) CH,C(O)NHCH,CH(Me)CF;
CH(Me)C(O)N(H)CH,CH,F CH,CH,CH,SEt CH(Me)C(O)NHCH,CHF,
CH,CF, CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF;
CH,-(2-Py) CH,CH,S(O)(n-Pr) CH(Me)C(O)NHCH(Me)CF,
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF;
R?? is CF3, R?? is H, R?° is Br
CH,CH, CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(0O)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(0)Me CH,C(O)NH(s-Bu)
CH,C(Me),OH CH,CH,CH,S(O)Me CH,C(O)NMe,
CH,CH,CH,OH CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,OH CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF; CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF, CH(Me)C(O)NH(i-Pr)
CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe CH(Me)C(O)NH(s-Bu)
CH(Me)C(O)N(H)CH,-i-Pr  CH,C(O)N(H)CH,CH,SO,Me CH,C(O)NHCH,CHF,
CH,C(O)N(H)CH,CH,Cl CH,C(O)NHCH,CH,CF;
CH(Me)C(O)N(H)CH,CH,CI CH,CH,SEt CH,C(O)NHCH(Me)CF,
CH,C(O)N(H)CH,CH,F CH,CH,S(n-Pr) CH,C(O)NHCH,CH(Me)CF;
CH(Me)C(O)N(H)CH,CH,F CH,CH,CH,SEt CH(Me)C(O)NHCH,CHF,
CH,CF, CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF;
CH,-(2-Py) CH,CH,S(O)(n-Pr) CH(Me)C(O)NHCH(Me)CF,
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF;
R2“ is CF;, R??is H, R*is CF;
CH,CH, CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(0O)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(0)Me CH,C(O)NH(s-Bu)
CH,C(Me),OH CH,CH,CH,S(O)Me CH,C(O)NMe,
CH,CH,CH,OH CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,0H CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF, CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF, CH(Me)C(O)NH(i-Pr)
CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe CH(Me)C(O)NH(s-Bu)

CH(Me)C(O)N(H)CH,-i-Pr
CHLC(O)N(H)CH,CH,CI
CH(Me)C(O)N(H)CH,CH,CI
CH,C(O)N(H)CH,CH,F
CH(Me)C(O)N(H)CH,CH,F
CH,CF,

CH,C(O)N(H)CH,CH,SO,Me

CH,CH,SEt
CH,CH,S(n-Pr)
CH,CH,CH,SEt
CH,CH,S(O)Et

CH,C(O)NHCH,CHF,
CH,C(O)NHCH,CH,CF,
CH,C(O)NHCH(Me)CF,

CH,C(O)NHCH,CH(Me)CF,
CH(Me)C(O)NHCH,CHF,
CH(Me)C(O)NHCH,CH,CF,
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TABLE 2-continued
RZb
R® R? R®
CH,-(2-Py) CH,CH,S(O)(n-Pr) CH(Me)C(O)NHCH(Me)CF;
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF,
R29 is OCF,, R?? is H, R*¢ is Cl
CH,CH; CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(0)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(O)Me CH,C(O)NH(s-Bu)
CH,C(Me),OH CH,CH,CH,S(0)Me CH,C(O)NMe,
CH,CH,CH,OH CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,0H CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF; CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF CH(Me)C(O)NH(i-Pr)
CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe CH(Me)C(O)NH(s-Bu)
CH(Me)C(ON(H)CH»-i-Pr  CH,C(O)N(H)CH,CH,SO,Me CH,C(O)NHCH,CHF,
CH,C(O)N(H)CH,CH,CI CH,C(O)NHCH,CH,CF;
CH(Me)C(O)N(H)CH,CH,CI CH,CH,SEt CH,C(O)NHCH(Me)CF;
CH,C(O)N(H)CH,CH,F CH,CH,S(n-Pr) CH,C(O)NHCH,CH(Me)CF,
CH(Me)C(O)N(H)CH,CH,F CH,CH,CH,SEt CH(Me)C(O)NHCH,CHF,
CH,CF; CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF;
CH,-(2-Py) CH,CH,S(O)(n-Pr) CH(Me)C(O)NHCH(Me)CF;
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF,
R?“ is OCH,CF;, R?? is H, R*“is F
CH,CH; CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(0)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(O)Me CH,C(O)NH(s-Bu)
CH,C(Me),OH CH,CH,CH,S(0)Me CH,C(O)NMe,
CH,CH,CH,OH CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,0H CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF; CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF CH(Me)C(O)NH(i-Pr)
CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe CH(Me)C(O)NH(s-Bu)
CH(Me)C(ON(H)CH»-i-Pr  CH,C(O)N(H)CH,CH,SO,Me CH,C(O)NHCH,CHF,
CH,C(O)N(H)CH,CH,CI CH,C(O)NHCH,CH,CF;
CH(Me)C(O)N(H)CH,CH,CI CH,CH,SEt CH,C(O)NHCH(Me)CF;
CH,C(O)N(H)CH,CH,F CH,CH,S(n-Pr) CH,C(O)NHCH,CH(Me)CF,
CH(Me)C(O)N(H)CH,CH,F CH,CH,CH,SEt CH(Me)C(O)NHCH,CHF,
CH,CF; CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF;
CH,-(2-Py) CH,CH,S(0)(n-Pr) CH(Me)C(O)NHCH(Me)CF,
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF;
R2%is OCH,CF3, R??is H, R?¢ is Cl
CH,CH; CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(0)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(0O)Me CH,C(O)NH(s-Bu)
CH,C(Me),OH CH,CH,CH,S(0O)Me CH,C(O)NMe,
CH,CH,CH,0OH CH,CH,SO,Me CH,C(O)NMe(Et)
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TABLE 2-continued
RZb
R® R? R®

CH,C(Me),CH,OH CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF, CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF, CH(Me)C(O)NH(i-Pr)
CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe CH(Me)C(O)NH(s-Bu)

CH(Me)C(O)N(H)CH»-i-Pr  CH,C(O)N(H)CH,CH,SO,Me CH,C(O)NHCH,CHF,
CH,C(O)N(H)CH,CH,Cl CH,C(O)NHCH,CH,CF;
CH(Me)C(O)N(H)CH,CH,CI CH,CH,SEt CH,C(O)NHCH(Me)CF,
CH,C(O)N(H)CH,CH,F CH,CH,S(n-Pr) CH,C(O)NHCH,CH(Me)CF,
CH(Me)C(O)N(H)CH,CH,F CH,CH,CH,SEt CH(Me)C(O)NHCH,CHF,
CH,CF, CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF;
CH,-(2-Py) CH,CH,S(0)(n-Pr) CH(Me)C(O)NHCH(Me)CF,
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF,
R?? is OCH,CF;, R?® is H, R?“ is Br
CH,CH, CH,-c-Pr CH,CH,SO,Et
CH,-i-Pr CH,CH,SMe CH,CH,SO,(n-Pr)
CH,CH,CI CH(Me)CH,SMe CH,CH,CH,SO,Et
CH,CH,OH CH,CH,CH,SMe CH,C(O)NH(Me)
CH(Me)CH,OH CH,CH,S(0O)Me CH,C(O)NH(n-Pr)
CH,CH(Me)OH CH(Me)CH,S(O)Me CH,C(O)NH(s-Bu)
CH,C(Me),OH CH,CH,CH,S(O)Me CH,C(O)NMe,
CH,CH,CH,OH CH,CH,SO,Me CH,C(O)NMe(Et)
CH,C(Me),CH,0H CH(Me)CH,SO,Me CH(Me)C(O)NH(Me)
CH,CH,CH(Me)OH CH,CH,CH,SO,Me CH(Me)C(O)NH(Et)
CH,C(O)N(H)Et CH,C(O)N(H)CH,CF; CH(Me)C(O)NH(n-Pr)
CH,C(O)N(H)-i-Pr CH(Me)C(O)N(H)CH,CF, CH(Me)C(O)NH(i-Pr)
CH,C(O)N(H)CH,-i-Pr CH,C(O)N(H)CH,CH,SMe CH(Me)C(O)NH(s-Bu)
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CH(Me)C(O)N(H)CH-i-Pr  CH,C(O)N(H)CH,CH,SO,Me CH,C(O)NHCH,CHF,
CH,C(O)N(H)CH,CH,CI CH,C(O)NHCH,CH,CF;
CH(Me)C(O)N(H)CH,CH,CI CH,CH,SEt CH,C(O)NHCH(Me)CF;
CH,C(O)N(H)CH,CH,F CH,CH,S(n-Pr) CH,C(O)NHCH,CH(Me)CF,
CH(Me)C(O)N(H)CH,CH,F CH,CH,CH,SEt CH(Me)C(O)NHCH,CHF,
CH,CF; CH,CH,S(O)Et CH(Me)C(O)NHCH,CH,CF;
CH,-(2-Py) CH,CH,S(O)(n-Pr) CH(Me)C(O)NHCH(Me)CF;
CH,-(4-Thz) CH,CH,CH,S(O)Et CH(Me)C(O)NHCH,CH(Me)CF,
TABLE 3 TABLE 3-continued
CF; 0 CF; o]
x x
RZa RZa
OR’ OR’
RZb RZb
RZC o] RZC O
R2a R2b R2c RS R2a R2b R2 < RS R2a R2b R2c RS R2a R2 b R2 < RS
cl H Cl CH,4 CF; H Cl CH,4 Cl H <l i-Pr CF; H Cl i-Pr
cl H Cl CH,CH, CF, H Cl CH,CH, Cl H <l s-Bu CF, H Cl s-Bu
cl H Cl CHyi-Pr CF; H Cl CH,-i-Pr Cl H <l t-Bu CF; H Cl t-Bu
cl H Cl n-Pr CF; H Cl n-Pr Cl H Cl (CH,)sCH, CF; H Cl  (CH,)sCH,
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TABLE 3-continued

CF3 (€]
AN
RZa
OR®
RZb
RZC (@]
R24 R2® R2¢ RS R24 R2®  R2¢ RS
Cl H Cl CHyPh CF; H Cl CH,Ph
Br H Br CH;, CF; H CF; CH;,
Br H Br CH,CH; CF; H CF; CH,CH;
Br H Br CHyi-Pr CF; H CF; CH,-i-Pr
Br H Br n-Pr CF; H CF; n-Pr
Br H Br i-Pr CF; H CF; i-Pr
Br H Br s-Bu CF; H CF; s-Bu
Br H Br t-Bu CF; H CF; t-Bu
Br H Br (CH,)sCH, CF; H CF; (CH,)sCH,
Br H Br CH,Ph CF, H CF, CH,Ph
CF; H H CH;, Cl Cl Cl CH;,
CF, H H CH,CH, Cl Cl Cl CH,CH,
CF; H H CHyi-Pr Cl Cl Cl CH,-i-Pr
CF, H H n-Pr Cl Cl Cl n-Pr
CF; H H i-Pr Cl Cl Cl i-Pr
CF, H H s-Bu Cl Cl Cl s-Bu
CF; H H t-Bu Cl Cl Cl t-Bu
CF, H H (CH,)sCH, Cl Cl Cl  (CH,)sCH;
CF; H H CHyPh Cl Cl Cl CH,Ph
CF, H F CH, Cl F Cl CH,
CF; H F CHyCH; Cl F Cl CH,CH;
CF, H F CHyi-Pr Cl F Cl CH,-i-Pr
CF; H F n-Pr Cl F Cl n-Pr
CF, H F i-Pr Cl F Cl i-Pr
CF; H F s-Bu Cl F Cl s-Bu
CF, H F t-Bu Cl F Cl t-Bu
CF; H F (CH,)sCH, Cl F Cl  (CH,)sCHj;
CF, H F CH,Ph Cl F Cl CH,Ph
CF; H Br CH;, OCF, H Cl CH;,
CF, H Br CH,CH, OCF, H Cl CH,CH,
CF; H Br CHyi-Pr OCF, H Cl CH,-i-Pr
CF; H Br n-Pr OCF; H Cl n-Pr
CF; H Br i-Pr OCF, H Cl i-Pr
CF; H Br s-Bu OCF; H Cl s-Bu
CF, H Br t-Bu OCF, H Cl t-Bu
CF; H Br (CH,)sCH, OCF, H Cl  (CH,)sCHj;
CF; H Br CH,Ph OCF, H Cl CH,Ph
OCH,CF; H F CH;, OCH,CF; H Cl CH;,
OCH,CF; H F CH,CH; OCH,CF; H Cl CH,CH;
OCH,CF; H F CHyi-Pr OCH,CF; H Cl CH,-i-Pr
OCH,CF; H F n-Pr OCH,CF; H Cl n-Pr
OCH,CF; H F i-Pr OCH,CF; H Cl i-Pr
OCH,CF; H F s-Bu OCH,CF; H Cl s-Bu
OCH,CF; H F t-Bu OCH,CF; H Cl t-Bu
OCH,CF; H F (CH,)sCH; OCH,CF; H Cl  (CH,)sCHj;
OCH,CF; H F CH,Ph OCH,CF; H Cl CH,Ph
OCH,CF; H Br CH;, OCH,CF; H Br s-Bu
OCH,CF; H Br CH,CH; OCH,CF; H Br t-Bu
OCH,CF; H Br CH,i-Pr OCH,CF, H Br (CH,)sCH,
OCH,CF; H Br n-Pr OCH,CF; H Br CH,Ph
OCH,CF; H Br i-Pr

34

TABLE 4
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OR?

R2® R2® R2 RS R2® R R2¢ RS
Cl H Cl CH;, CF; H Cl CH,3
Cl H Cl CH,CH, CF, H Cl CH,CH,4
Cl H Cl CHy-i-Pr CF; H Cl CH,-i-Pr
Cl H Cl n-Pr CF; H Cl n-Pr
Cl H Cl i-Pr CF; H Cl i-Pr
Cl H Cl s-Bu CF; H Cl s-Bu
Cl H Cl t-Bu CF; H Cl t-Bu
Cl H Cl (CH,)sCH; CF; H Cl  (CH,)sCH;
Cl H ClI CHPh CF, H Cl CH,Ph
Br H Br CH;, CF; H CF, CH,3
Br H Br CH,CH; CF; H CF, CH,CH;
Br H Br CHy-i-Pr CF; H CF, CH,-i-Pr
Br H Br n-Pr CF; H CF; n-Pr
Br H Br i-Pr CF; H CF; i-Pr
Br H Br s-Bu CF; H CF, s-Bu
Br H Br t-Bu CF; H CF, t-Bu
Br H Br (CH,)sCH; CF, H CF; (CH,)sCH,
Br H Br CHyPh CF; H CF, CH,Ph
CF; H H CH;, Cl Cl Cl CH,3
CF; H H CH)CH; Cl Cl Cl CH,CH;
CF, H H CH,i-Pr Cl Cl Cl CH,-i-Pr
CF; H H n-Pr Cl Cl Cl n-Pr
CF; H H i-Pr Cl Cl Cl i-Pr
CF; H H s-Bu Cl Cl Cl s-Bu
CF, H H t-Bu Cl Cl Cl t-Bu
CF; H H (CH,)sCHj Cl Cl Cl  (CH,)sCH;
CF; H H > Cl Cl Cl CH,Ph
CF, H F CH, Cl F Cl CH,
CF; H F CHyCH; Cl F Cl CH,CH;
CF; H F CHyi-Pr Cl F Cl CH,-i-Pr
CF, H F n-Pr Cl F Cl n-Pr
CF; H F i-Pr Cl F Cl i-Pr
CF; H F s-Bu Cl F Cl s-Bu
CF, H F t-Bu Cl F Cl t-Bu
CF; H F (CH,)sCHj Cl F Cl  (CH,)sCH;
CF; H F CHyyPh Cl F Cl CH,Ph
CF, H Br CH, OCF, H Cl CH,
CF; H Br CH,CH; OCF, H Cl CH,CH;
CF; H Br CHy-i-Pr OCF, H Cl CH,-i-Pr
CF, H Br n-Pr OCF, H Cl n-Pr
CF; H Br i-Pr OCF, H Cl i-Pr
CF; H Br s-Bu OCF; H Cl s-Bu
CF, H Br t-Bu OCF, H Cl t-Bu
CF; H Br (CH,)sCHj OCF, H Cl  (CH,)sCH;
CF; H Br CHyPh OCF, H Cl CH,Ph

OCH,CF; H F CH, OCH,CF; H Cl CH,

OCH,CF; H F CH,CH; OCH,CF; H Cl CH,CH;

OCH,CF; H F CH,i-Pr OCH,CF; H Cl CH,-i-Pr

OCH,CF; H F n-Pr OCH,CF; H Cl n-Pr

OCH,CF; H F i-Pr OCH,CF; H Cl i-Pr

OCH,CF; H F s-Bu OCH,CF; H Cl s-Bu

OCH,CF; H F t-Bu OCH,CF; H Cl t-Bu

OCH,CF; H F (CH,)sCH; OCH,CF; H Cl  (CH,)sCH;

OCH,CF; H F CH,Ph OCH,CF; H Cl CH,Ph

OCH,CF; H Br CH, OCH,CF; H Br s-Bu

OCH,CF; H Br CH,CH; OCH,CF; H Br t-Bu

OCH,CF; H Br CH,-i-Pr OCH,CF; H Br  (CH,)sCH,
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TABLE 4-continued TABLE 5-continued
R! 0
AN
cl I
N .
R2 (@]
ORS RS RS
CH,CH,OH CH,C(O)N(H)CH,CH,SO,Me
CH(Me)CH,OH CH,CH,SEt
CH,CH(Me)OH CH,CH,S(n-Pr)
. ) . . CH,C(Me),OH CH,CH,CH,SEt
R?® R R R? R? R R? R? CH,CH,CH,OH CH,CH,S(O)Et
CH,C(Me),CH,OH CH,CH,S(0)(n-Pr)
OCH,CF; H Br nPr OCH,CF;, H  Br CH,Ph CH.CHLCH(Me)OH CH.CH,CH,S(O)Et
OCH,CF; H Br i-Pr CH,C(O)N(H)Et CH,CH,SO,Et
CH,C(O)N(H)-i-Pr CH,CH,SO,(n-Pr)
CH,C(O)N(H)CH,-i-Pr CH,CH,CH,SO,Et
CH(Me)C(O)N(H)CH,-i-Pr CH,C(O)NH(Me)
TABLE 5 CH,C(O)N(H)CH,CH,CI CH,C(O)NH(n-Pr)
CH(Me)C(O)N(H)CH,CH,CI CH,C(O)NH(s-Bu)
2! o CH,C(O)N(H)CH,CH,F CH,C(O)NMe,
CH(Me)C(O)N(H)CH,CH,F CH,C(O)NMe(Et)
CH,CF, CH(Me)C(O)NH(Me)
N - CH,-(2-Py) CH(Me)C(O)NH(EL)
Cl CH,-(4-Thz) CH(Me)C(O)NH(n-Pr)
N CH,-c-Pr CH(Me)C(O)NH(i-Pr)
RS CH,CH,SMe CH(Me)C(O)NH(s-Bu)
CH(Me)CH,SMe CH,C(O)NHCH,CHF,
R2 0 CH,CH,CH,SMe CH,C(O)NHCH,CH,CF,
CH,CH,S(0)Me CH,C(O)NHCH(Me)CF,
. . CH(Me)CH,S(0)Me CH,C(O)NHCH,CH(Me)CF,
CH,CH,CH,S(0)Me CH(Me)C(O)NHCH,CHF,
R'is CF,CL, R?is Cl CH,CH,SO,Me CH(Me)C(O)NHCH,CH,CF;
CH(Me)CH,SO,Me CH(Me)C(O)NHCH(Me)CF,
CH,CH, CH,C(O)N(H)CH,CF, CH,CH,CH,80,Me CH(Me)C(O)NHCH,CH(Me)CF,
CH,-i-Pr CH(Me)C(O)N(H)CH,CF, Rlis CCLF, R?isCl
CH,CH,CI CH,C(O)N(H)CH,CH,SMe
CH,CH,OH CH,C(O)N(H)CH,CH,SO,Me CH,CH, CH,C(O)N(H)CH,CF,
CH(Me)CH,OH CH,CH,SEt CH,-i-Pr CH(Me)C(O)N(H)CH,CF,
CH,CH(Me)OH CH,CH,S(n-Pr) CH,CH,CI CH,C(O)N(H)CH,CH,SMe
CH,C(Me),OH CH,CH,CH,SEt CH,CH,OH CH,C(O)N(H)CH,CH,S0,Me
Ghemcnon Lon cibieion
5] n-rr
CH,CH,CH(Me)OH CH.CH.CH,S(O)Et CH,CH(Me)OH CH,CHoS(n-Fr)
CH,C(Me),OH CH,CH,CH,SEt
CH,C(O)N(H)Et CH,CH,SO,Et CHCIL OO CH CH,S(O)Et
CH,C(O)N(H)-i-Pr CH,CH,SO,(n-Pr) A 2t
CH,C(O)N(H)CH,-i-Pr CH,CH,CH,SO,Et CH,C(Me),CH,OH CH,CH,S(O)(n-Pr)
CH(Me)C(O)N(H)CH,-i-Pr CILC(O)NH(Me) CH,CH,CH(Me)OH CH,CHCH,S(O)E
CH,C(O)N(H)CH,CH,CI CH,C(O)NH(-Pr) CH,C(O)N(H)Et CH,CH,S0,Et
CH(Me)C(O)N(H)CH,CH,Cl CH,C(O)NH(s-Bu) CH,C(O)N(H)-i-Pr CH,CH,S0,(n-Pr)
CH,C(O)N(H)CH,CH,F CH,C(O)NMe, CH,C(O)N(H)CH-i-Pr CHCH,CH,SO0,Et
CH(Me)C(O)N(H)CH,CH,F CH,C(O)NMe(Et) CH(Me)C(O)N(H)CH,-i-Pr CH,C(O)NH(Me)
CH,CF, CH(Me)C(O)NH(Me) CH,C(O)N(H)CH,CH,CI CH,C(O)NH(n-Pr)
CH,-(2-Py) CH(Me)C(O)NH(Et) CH(Me)C(O)N(H)CH,CH,CI CH,C(O)NH(s-Bu)
CH,-(4-Thz) CH(Me)C(O)NH(n-Pr) CH,C(O)N(H)CH,CH,F CH,C(O)NMe,
CHy-c-Pr CH(Me)C(O)NH(i-Pr) CH(Me)C(O)N(H)CH,CH,F CH,C(O)NMe(Et)
CH,CH,SMe CH(Me)C(O)NH(s-Bu) CH,CF, CH(Me)C(O)NH(Me)
CH(Me)CstMe CHzc(O)NHCHchFz CHz-(Z-Py) CH(Me)C(O)NH(Et)
CH.CHSOMs CH.ONHCHMeCT. CHy-(¢-The) CHOMEIC(ONH(-Pr
(5] € .
CH(Me)CHLS(0)Me CH,C(O)NHCH,CH(Me)CF, CHy-cPr CH(Me)C(O)N(i-Pr)
CH,CH,CH,S(0)Me CH(Me)C(O)NHCH,CHF, CH,CH,SMe CH(Me)C(O)NH(s-Bu)
CH,CH,SO,Me CH(Me)C(O)NHCH,CIH,CF, CH(Me)CH,SMe CH,C(ONHCH,CHF,
CH(Me)CH,SO,Me CH(Me)C(O)NHCH (Me)CF CH,CH,CH,5Me CH,C(O)NHCH,CH,CF,
CH,CH,CH,SO,Me CH(Me)C(O)NHCH,CH(Me)CF; CH,CH,8(0)Me CH,C(O)NHCH(Me)CF5
R! is CF,CF,H, R? is Cl CH(Me)CH,S(0)Me CH,C(O)NHCH,CH(Me)CF;
CH,CH,CH,S(0)Me CH(Me)C(O)NHCH,CHF,
CH,CH, CH,C(O)N(H)CH,CF, CH,CH,80,Me CH(Me)C(O)NHCH,CH,CF3
CH,-i-Pr CH(Me)C(O)N(H)CH,CF, CH(Me)CH,SO,Me CH(Me)C(O)NHCH(Me)CF,
CH,CH,CI CH,C(O)N(H)CH,CH,SMe CH,CH,CH,SO,Me CH(Me)C(O)NHCH,CH(Me)CF,
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TABLE 6-continued

R! 0
AN
cl H
N
NS
R2 (@]
R? R?
R!is CF,CF;, R%is Cl
CH,CH, CH,C(O)N(H)CH,CF;
CH,-i-Pr CH(Me)C(O)N(H)CH,CF,
CH,CH,Cl CH,C(O)N(H)CH,CH,SMe
CH,CH,OH CH,C(O)N(H)CH,CH,SO,Me
CH(Me)CH,OH CH,CH,SEt
CH,CH(Me)OH CH,CH,S(n-Pr)
CH,C(Me),OH CH,CH,CH,SEt
CH,CH,CH,OH CH,CH,S(O)Et
CH,C(Me),CH,0H CH,CH,S(0)(n-Pr)
CH,CH,CH(Me)OH CH,CH,CH,S(O)Et
CH,C(O)N(H)Et CH,CH,SO,Et
CH,C(O)N(H)-i-Pr CH,CH,SO,(n-Pr)
CH,C(O)N(H)CH,-i-Pr CH,CH,CH,SO,Et
CH(Me)C(O)N(H)CH,-i-Pr CH,C(O)NH(Me)
CH,C(O)N(H)CH,CH,CI CH,C(O)NH(n-Pr)
CH(Me)C(O)N(H)CH,CH,Cl CH,C(O)NH(s-Bu)
CH,C(O)N(H)CH,CH,F CH,C(O)NMe,
CH(Me)C(O)N(H)CH,CH,F CH,C(O)NMe(Et)
CH,CF, CH(Me)C(O)NH(Me)
CH,-(2-Py) CH(Me)C(O)NH(Et)
CH,-(4-Thz) CH(Me)C(O)NH(n-Pr)
CH,-c-Pr CH(Me)C(O)NH(i-Pr)
CH,CH,SMe CH(Me)C(O)NH(s-Bu)
CH(Me)CH,SMe CH,C(O)NHCH,CHF,
CH,CH,CH,SMe CH,C(O)NHCH,CH,CF;
CH,CH,S(0)Me CH,C(O)NHCH(Me)CF;
CH(Me)CH,S(O)Me CH,C(O)NHCH,CH(Me)CF,
CH,CH,CH,S(O)Me CH(Me)C(O)NHCH,CHF,
CH,CH,SO,Me CH(Me)C(O)NHCH,CH,CF
CH(Me)CH,SO,Me CH(Me)C(O)NHCH(Me)CF,
CH,CH,CH,SO,Me CH(Me)C(O)NHCH,CH(Me)CF;
TABLE 6
RZ Cl
0
N
N
~ R5
0
R® R®
R!is CF,Cl, R?is Cl
CH,CH, CH,C(O)N(H)CH,CF;
CH,-i-Pr CH(Me)C(O)N(H)CH,CF,
CH,CH,Cl CH,C(O)N(H)CH,CH,SMe
CH,CH,OH CH,C(O)N(H)CH,CH,SO,Me
CH(Me)CH,OH CH,CH,SEt
CH,CH(Me)OH CH,CH,S(n-Pr)
CH,C(Me),OH CH,CH,CH,SEt

RZ Cl
0
RN o
N
~ RS
0
R? R?
CH,CH,CH,OH CH,CH,S(0)Et
CH,C(Me),CH,0H CH,CH,S(0)(n-Pr)
CH,CH,CH(Me)OH CH,CH,CH,S(O)Et
CH,C(O)N(H)Et CH,CH,SO,Et
CH,C(O)N(H)-i-Pr CH,CH,SO,(n-Pr)
CH,C(O)N(H)CH,-i-Pr CH,CH,CH,SO,Et
CH(Me)C(O)N(H)CH,-i-Pr CH,C(O)NH(Me)

CH,C(O)N(H)CH,CH,CI
CH(Me)C(O)N(H)CH,CH,CI
CH,C(O)N(H)CH,CH,F
CH(Me)C(O)N(H)CH,CH,F

H,CF,
CHo-(2-Py)
CH,-(4-Thz)
CH,-¢c-Pr
CH,CH,SMe
CH(Me)CH,SMe
CH,CH,CH,SMe
CH,CH,S(0O)Me
CH(Me)CH,S(O)Me
CH,CH,CH,S(O)Me
CH,CH,SO,Me
CH(Me)CH,SO,Me
CH,CH,CH,SO,Me

CH,C(O)NH(n-Pr)
CH,C(O)NH(s-Bu)
CH,C(O)NMe,
CH,C(O)NMe(Et)
CH(Me)C(O)NH(Me)
CH(Me)C(O)NH(EL)
CH(Me)C(O)NH(n-Pr)
CH(Me)C(O)NH(i-Pr)
CH(Me)C(O)NH(s-Bu)
CH,C(O)NHCH,CHF,
CIH,C(O)NHCH,CH,CF,
CH,C(O)NHCH(Me)CF,
CH,C(O)NHCH,CH(Me)CF,
CH(Me)C(O)NHCH,CHF,
CH(Me)C(O)NHCH,CH,CF,
CH(Me)C(O)NHCH(Me)CF,
CH(Me)C(O)NHCH,CH(Me)CF,

R!is CF,CF,H, R?is Cl

CH,CH,
CH,-i-Pr
CH,CH,Cl
CH,CH,OH
CH(Me)CH,OH
CH,CH(Me)OH
CH,C(Me),OH
CH,CH,CH,0OH
CH,C(Me),CH,0OH
CH,CH,CH(Me)OH
CH,C(O)N(H)Et
CH,C(O)N(H)-i-Pr
CH,C(O)N(H)CH,-i-Pr
CH(Me)C(O)N(H)CH,-i-Pr
CH,C(O)N(H)CH,CH,CI
CH(Me)C(O)N(H)CH,CH,CI
CH,C(O)N(H)CH,CH,F
CH(Me)C(O)N(H)CH,CH,F
CH,CF,
CHo-(2-Py)
CH,-(4-Thz)
CH,-¢c-Pr
CH,CH,SMe
CH(Me)CH,SMe
CH,CH,CH,SMe
CH,CH,S(0O)Me
CH(Me)CH,S(O)Me
CH,CH,CH,S(O)Me
CH,CH,SO,Me
CH(Me)CH,SO,Me
CH,CH,CH,SO,Me

CH,C(O)N(H)CH,CF,
CH(Me)C(O)N(H)CH,CF,
CH,C(O)N(H)CH,CH,SMe
CHLC(O)N(H)CH,CH,S0,Me
CH,CH,SEt
CH,CH,S(n-Pr)
CH,CH,CH,SEt
CH,CH,S(O)Et
CH,CH,S(0)(n-Pr)
CH,CH,CH,S(O)Et
CH,CH,SO,Et
CH,CH,SO,(n-Pr)
CH,CH,CH,SO,Et
CH,C(O)NH(Me)
CH,C(O)NH(n-Pr)
CH,C(O)NH(s-Bu)
CH,C(O)NMe,
CH,C(O)NMe(Et)
CH(Me)C(O)NH(Me)
CH(Me)C(O)NH(EL)
CH(Me)C(O)NH(n-Pr)
CH(Me)C(O)NH(i-Pr)
CH(Me)C(O)NH(s-Bu)
CH,C(O)NHCH,CHF,
CIH,C(O)NHCH,CH,CF,
CH,C(O)NHCH(Me)CF,
CH,C(O)NHCH,CH(Me)CF,
CH(Me)C(O)NHCH,CHF,
CH(Me)C(O)NHCH,CH,CF,
CH(Me)C(O)NHCH(Me)CF,
CH(Me)C(O)NHCH,CH(Me)CF,

R!is CCLF, R Cl

CH,CH,
CH,-i-Pr

CH,C(O)N(H)CH,CF,
CH(Me)C(O)N(H)CH,CF,
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TABLE 6-continued

RZ Cl
0
N H
N
~ RS
0
R? R?
CH,CH,Cl CH,C(O)N(H)CH,CH,SMe
CH,CH,OH CH,C(O)N(H)CH,CH,SO,Me
CH(Me)CH,OH CH,CH,SEt
CH,CH(Me)OH CH,CH,S(n-Pr)
CH,C(Me),OH CH,CH,CH,SEt
CH,CH,CH,OH CH,CH,S(O)Et
CH,C(Me),CH,0H CH,CH,S(0)(n-Pr)
CH,CH,CH(Me)OH CH,CH,CH,S(O)Et
CH,C(O)N(H)Et CH,CH,SO,Et
CH,C(O)N(H)-i-Pr CH,CH,SO,(n-Pr)
CH,C(O)N(H)CH,-i-Pr CH,CH,CH,SO,Et
CH(Me)C(O)N(H)CH,-i-Pr CH,C(O)NH(Me)

CH,C(O)N(H)CH,CH,CI
CH(Me)C(O)N(H)CH,CH,Cl
CH,C(O)N(H)CH,CH,F
CH(Me)C(O)N(H)CH,CH,F
CH,CF,
CH,-(2-Py)
CH>-(4-Thz)
CH,-c-Pr
CH,CH,SMe
CH(Me)CH,SMe
CH,CH,CH,SMe
CH,CH,S(0O)Me
CH(Me)CH,S(O)Me
CH,CH,CH,S(O)Me
CH,CH,SO,Me
CH(Me)CH,SO,Me
CH,CH,CH,SO,Me

CH,C(O)NH(n-Pr)
CH,C(O)NH(s-Bu)
CH,C(O)NMe,
CH,C(O)NMe(Et)
CH(Me)C(O)NH(Me)
CH(Me)C(O)NH(Et)
CH(Me)C(O)NH(n-Pr)
CH(Me)C(O)NH(i-Pr)
CH(Me)C(O)NH(s-Bu)
CH,C(O)NHCH,CHF,
CIH,C(O)NHCH,CH,CF,
CH,C(O)NHCH(Me)CF,
CH,C(O)NHCH,CH(Me)CF,
CH(Me)C(O)NHCH,CHF,
CH(Me)C(O)NHCH,CH,CF,
CH(Me)C(O)NHCH(Me)CF,
CH(Me)C(O)NHCH,CH(Me)CF,

R!is CF,CF;, R?is Cl

CH,CH;

CH,-i-Pr
CH,CH,Cl
CH,CH,OH
CH(Me)CH,OH
CH,CH(Me)OH
CH,C(Me),OH
CH,CH,CH,OH
CH,C(Me),CH,0OH
CH,CH,CH(Me)OH
CH,C(O)N(H)Et
CH,C(O)N(H)-i-Pr
CH,C(O)N(H)CH,-i-Pr
CH(Me)C(O)N(H)CH,-i-Pr
CH,C(O)N(H)CH,CH,Cl
CH(Me)C(O)N(H)CH,CH,Cl
CH,C(O)N(H)CH,CH,F
CH(Me)C(O)N(H)CH,CH,F
CH,CF,
CH,-(2-Py)
CH,-(4-Thz)
CH,-c-Pr
CH,CH,SMe
CH(Me)CH,SMe
CH,CH,CH,SMe
CH,CH,S(O)Me
CH(Me)CH,S(O)Me
CH,CH,CH,S(0O)Me
CH,CH,SO,Me

CH,C(O)N(H)CH,CF,
CH(Me)C(O)N(H)CH,CF,
CH,C(O)N(H)CH,CH,SMe
CH,C(O)N(H)CH,CH,S0,Me
CH,CH,SEt
CH,CH,S(n-Pr)
CH,CH,CH,SEt
CH,CH,S(O)Et
CH,CIH,S(0)(n-Pr)
CH,CH,CH,S(O)Et
CH,CH,SO,Et
CH,CH,SO,(n-Pr)
CH,CH,CH,SO,Et
CH,C(O)NH(Me)
CH,C(O)NH(n-Pr)
CH,C(O)NH(s-Bu)
CH,C(O)NMe,
CH,C(O)NMe(Et)
CH(Me)C(O)NH(Me)
CH(Me)C(O)NH(EL)
CH(Me)C(O)NH(n-Pr)
CH(Me)C(O)NH(i-Pr)
CH(Me)C(O)NH(s-Bu)
CH,C(O)NHCH,CHF,
CH,C(O)NHCH,CH,CF,
CH,C(O)NHCH(Me)CF,
CH,C(O)NHCH,CH(Me)CF,
CH(Me)C(O)NHCH,CHF,
CH(Me)C(O)NHCH,CH,CF,

RZ Cl
0
NEGRN o
N .
le]

R® R®
CH(Me)CH,SO,Me CH(Me)C(O)NHCH(Me)CF,
CH,CH,CH,SO,Me CH(Me)C(O)NHCH,CH(Me)CF;

TABLE 7
R! 0
AN
RZa
N N\
R2 I\ >
RZC R3 \N
R2a R2b ch Rl RS
Cl H Cl CF; H
Cl H Cl CF; Me
Cl H Cl CF; CN
Cl F Cl CF; H
Cl F Cl CF; Me
Cl F Cl CF, CN
CF; H H CF; H
CF; H H CF; Me
CF; H H CF; CN
CF, H Cl CF, H
CF; H Cl CF; Me
CF; H Cl CF; CN
CF; H CF; CF; H
CF, H CF, CF, Me
CF; H CF; CF; CN
Cl H Cl CF,C1 H
Cl H Cl CF,C1 Me
Cl H Cl CF,C1 CN
Cl H Cl CCLF H
Cl H Cl CCLF Me
Cl Cl Cl CF; H
Cl Cl Cl CF, Me
Cl Cl Cl CF; CN
Br H Br CF; H
Br H Br CF; Me
Br H Br CF, CN
CF; H F CF; H
CF; H F CF; Me
CF, H F CF, CN
CF; H Br CF; H
CF; H Br CF; Me
CF; H Br CF; CN
Cl H Cl CCLF CN
Cl H Cl CF,CF,H H
Cl H Cl CF,CF,H Me
Cl H Cl CF,CF,H CN
Cl H Cl CF,CF, H
Cl H Cl CF,CF; Me
Cl H Cl CF,CF; CN
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TABLE 9-continued

R24 R2% R2¢ R! R3
Cl H Cl CF; H
Cl H Cl CF; Me
Cl H Cl CF, CN
Cl F Cl CF; H
Cl F Cl CF; Me
Cl F Cl CF; CN

CF, H H CF, H

CF; H H CF; Me

CF; H H CF; CN

CF; H Cl CF; H

CF, H Cl CF, Me

CF; H Cl CF; CN

CF; H CF; CF; H

CF; H CF; CF; Me

CF, H CF, CF, CN
Cl H Cl CF,Cl H
Cl H Cl CF,Cl Me
Cl H Cl CF,Cl CN
Cl H Cl CCLF H
Cl H Cl CCLF Me
Cl Cl Cl CF, H
Cl Cl Cl CF; Me
Cl Cl Cl CF; CN
Br H Br CF, H
Br H Br CF, Me
Br H Br CF; CN

CF, H F CF, H

CF; H F CF; Me

CF; H F CF; CN

CF, H Br CF, H

CF; H Br CF; Me

CF; H Br CF; CN
Cl H Cl CCLF CN
Cl H Cl CF,CF,H H
Cl H Cl CF,CF,H Me
Cl H Cl CF,CF,H CN
Cl H Cl CF,CF; H
Cl H Cl CF,CF; Me
Cl H Cl CF,CF, CN

TABLE 9
R! o]
RZa \

RZb
RZC R3 N
Rza sz ch Rl R3
Cl H Cl CF, H

cl H cl CF, Me

R! 0
N
RZa
R | \ CN
RZC R3 S
R2a R2b R2c Rl RS
Cl H Cl CF, CN
cl F cl CF, H
cl F cl CF, Me
Cl F Cl CF, CN
CF, H H CF, H
CF, H H CF, Me
CF, H H CF, CN
CF, H cl CF, H
CF, H cl CF, Me
CF, H cl CF, CN
CF; H CF, CF, H
CF; H CF, CF, Me
CF; H CF, CF, CN
Cl H Cl CF,Cl H
Cl H Cl CF,Cl Me
Cl H Cl CF,Cl CN
Cl H Cl CCLF H
Cl H Cl CCLF Me
cl cl cl CF, H
cl cl cl CF, Me
Cl Cl Cl CF, CN
Br H Br CF, H
Br H Br CF, Me
Br H Br CF, CN
CF, H F CF, H
CF, H F CF, Me
CF, H F CF, CN
CF, H Br CF, H
CF, H Br CF, Me
CF, H Br CF, CN
Cl H Cl CCLF CN
cl H cl CF,CF,H H
cl H cl CF,CF,H Me
cl H cl CF,CF,H CN
cl H cl CF,CF,4 H
cl H cl CF,CF,4 Me
cl H cl CF,CF, CN
TABLE 10

cl
R2a R2b R2c Rl R3
cl H cl CF, H
cl H cl CF, Me
cl H cl CF, CN
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TABLE 10-continued TABLE 11-continued
CF;3 0
x
RZa
NN
R2? \
R2c R3 e
RV
Cl Rza sz ch R R3
cl cl cl Br H
R?® R2? R2¢ R! R3 cl Cl Cl Br CN
ol F ol CF - Cl Cl Cl Br Me
cl F cl CF, Me CF3 H H Br H
cl F cl CF; CN CF3 H H Br Me
CF, H H CF, H CFs H H Br CN
CF3 H H CF; Me CF; H Cl Br H
81123 g (}:Il 8;3 C}II‘T CF, o cl Br Me
CFz o cl CFz Me CFs H c Br CN
CF, H cl CF, CN CFs H CFy Br H
CF, H CF, CF, H CF3 H CFs Br Me
CF, H CF, CF, Me CF, H CF, Br CN
CcF13 g CcF13 C(I::F(Sjl Cé‘f cl cl cl CN H
cl H cl CFiCl Me c c c N N
cl H cl CFCl CN cl cl cl CN Me
Cl H Cl CCLF H CF; H H CN H
cl H cl CCLF Me CF,4 H H CN Me
Cl Cl Cl CF; H CF, H H CN CN
I o w om o oo
Br u Br CF; - CF; H Cl CN Me
Br H Br CF; Me CF3 H a CN CN
Br H Br CF, CN CFs H CF, CN H
CF3 H F CF; H CF; H CF, CN Me
81123 g E 8;3 2413 CF, o CF, CN CN
CF; H Br CF; - Cl F Cl Br H
CF, u Br CF, Me cl F cl Br CN
CF,4 H Br CF,4 CN Cl F Cl Br Me
cl H cl CCLF CN Br H Br Br H
C} g 8 gizgizg 15[1 Br H Br Br Me
C e
cl H cl CE.CEH CN Br H Br Br N
cl H cl CF,CF, H CF3 H F Br H
Cl H Cl CF,CF, Me CF; H F Br Me
cl H cl CF,CF; CN CF,4 H F Br CN
CF,4 H Br Br H
CF, H Br Br Me
CF,4 H Br Br CN
TABLE 11 cl H cl CN H
CF, o cl H cl CN Me
cl H cl CN CN
N cl F cl CN H
R cl F cl CN CN
cl F cl CN Me
N Br H Br CN H
R2P \ Br H Br CN Me
RX R3 S Br H Br CN CN
CF,4 H F CN H
R” CF,4 H F CN Me
CF,4 H F CN CN
R R R R R? CF, H Br CN H
ol - ol Br - CF,4 H Br CN Me
cl H cl Br Me CF3 H Br CN CN
cl H cl Br CN
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TABLE 12 TABLE 13
R2a sz ch RS
cl H cl cl
cl H cl Br
cl H cl I
x cl H cl OH
cl H cl OMe
e e e w @ a1 oo
cl H cl NH,
cl H cl Br H ol q p eyan
Cl H Cl Br Me al I a Me
9 b < o o cl H al CH,CI
cl H cl CH,Br
cl cl cl Br CN ol q p CH.OH
CcFl %1 (;Il gi l\ff cl " cl CHOC(O)Me
3 cl H cl CO,H
CF,4 H H Br Me ol q p B
CF,4 H H Br CN Br H Br I
CF, H cl Br H Br H Br Br
CF,4 H cl Br Me Br a Br 1
CF,4 H cl Br CN Br q Br oH
CTy H CFs Br i Br H Br OMe
CTs I CTs Br Me Br H Br 0S(0),CF;
CFs I CFy Br CN Br H Br nitro
cl cl cl CN H Br q Br NH
cl cl cl CN CN Br H Br cvans
cl cl cl CN Me Br H B T\Ae
o H ox u B 0o crcl
CF3 H H N CN Br H Br CH,Br
CF3 H al oN - Br H Br CH,OH
3 Br H Br CH,OC(O)Me
CF,4 H cl CN Me Br a Br COH
CF,4 H cl CN CN Br q Br B
CF, H CF, CN H oF H 1 I
CF; H CF,4 CN Me CF3 H H Br
CF; H CF,4 CN CN CF3 H H 1
cl F cl Br H ety q q oH
cl F cl Br CN CF; H H OMe
Cl F Cl Br Me CF, H H 0S(0),CF;
Br H Br Br H CF, H H nitro
Br H Br Br Me CF, H H NH,
Br H Br Br CN CF, H H cyano
CF, H F Br H CF; H H Me
CF, H F Br Me CF; H H CH,CI
CF,4 H F Br CN CF, H H CH,Br
CF,4 H Br Br H CF,4 H H CH,OH
CF, H Br Br Me CF,4 H H CH,OC(O)Me
CF; H Br Br CN CF; H H COH
cl H Cl CN H CF, H H n-Pr
cl H cl CN Me CF, H F Cl
cl i1 cl CN CN CFy H F Br
cl F al CN H CF, H F 1
cl F cl CN CN 81123 g £ g&e
3
cl F cl CN Me CF. a F OS(0),CF,
Br H Br CN H CF. H F it
Br H Br CN Me CF, H F NH,
Br H Br CN CN CF, u F oyano
CF; H F CN H CF, H F Me
CF, H F CN Me CF,4 H F CH,CI
CF, H F CN CN CF; H F CH,Br
CF,4 H Br CN H CF, H F CH,OH
CF, H Br CN Me CF, H F CH,OC(O)Me
CF,4 H Br CN CN CF,4 H F CO,H
CF, H F n-Pr
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R24 R2? R2¢ R3 R24 R2? R2¢ R3
CF; H Br Cl CF; H CF; cyano
CF, H Br Br CF, H CF, Me
CF, H Br I CF, H CF, CH,Cl
CF, H Br OH CF, H CF, CH,Br
CF, H Br OMe CF, H CF, CH,0OH
CF, H Br 0OS(0),CF; CF, H CF, CH,OC(O)Me
CF, H Br nitro CF, H CF, CO,H
CF, H Br NH, CF, H CF, n-Pr
CF; H Br cyano Cl Cl Cl Cl
CF, H Br Me Cl Cl Cl Br
CF, H Br CH,Cl Cl Cl Cl I
CF, H Br CH,Br Cl Cl Cl OH
CF, H Br CH,OH Cl Cl Cl OMe
CF, H Br CH,OC(O)Me Cl Cl Cl 0OS(0),CF;
CF, H Br CO,H Cl Cl Cl nitro
CF, H Br n-Pr Cl Cl Cl NH,

OCH,CF, H F Cl Cl Cl Cl cyano

OCH,CF, H F Br Cl Cl Cl Me

OCH,CF, H F I Cl Cl Cl CH,CI

OCH,CF, H F OH Cl Cl Cl CH,Br

OCH,CF, H F OMe Cl Cl Cl CH,0OH

OCH,CF, H F 0OS(0),CF; Cl Cl Cl CH,OC(O)Me

OCH,CF, H F nitro Cl Cl Cl CO,H

OCH,CF, H F NH, Cl Cl Cl n-Pr

OCH,CF, H F cyano Cl F Cl Cl

OCH,CF, H F Me Cl F Cl Br

OCH,CF, H F CH,CI Cl F Cl I

OCH,CF, H F CH,Br Cl F Cl OH

OCH,CF, H F CH,OH Cl F Cl OMe

OCH,CF, H F CH,OC(O)Me Cl F Cl 0OS(0),CF;

OCH,CF, H F CO,H Cl F Cl nitro

OCH,CF, H F n-Pr Cl F Cl NH,

OCH,CF; H Br Cl Cl F Cl cyano

OCH,CF, H Br Br Cl F Cl Me

OCH,CF, H Br I Cl F Cl CH,CI

OCH,CF, H Br OH Cl F Cl CH,Br

OCH,CF, H Br OMe Cl F Cl CH,0OH

OCH,CF, H Br 0OS(0),CF; Cl F Cl CH,OC(O)Me

OCH,CF, H Br nitro Cl F Cl CO,H

OCH,CF, H Br NH, Cl F Cl n-Pr
CF, H Cl Cl OCF, H Cl Cl
CF, H Cl Br OCF, H Cl Br
CF, H Cl I OCF, H Cl I
CF, H Cl OH OCF, H Cl OH
CF, H Cl OMe OCF, H Cl OMe
CF, H Cl 0OS(0),CF, OCF, H Cl OS(0),CF,
CF; H Cl nitro OCF; H Cl nitro
CF, H Cl NH, OCF, H Cl NH,
CF; H Cl cyano OCF; H Cl cyano
CF, H Cl Me OCF, H Cl Me
CF, H Cl CH,Cl OCF, H Cl CH,Cl
CF, H Cl CH,Br OCF, H Cl CH,Br
CF, H Cl CH,OH OCF, H Cl CH,0OH
CF, H Cl CH,OC(O)Me OCF, H Cl CH,OC(O)Me
CF, H Cl CO,H OCF, H Cl CO,H
CF, H Cl n-Pr OCF, H Cl n-Pr
CF, H CF, Cl OCH,CF, H Cl Cl
CF, H CF, Br OCH,CF, H Cl Br
CF, H CF, I OCH,CF, H Cl I
CF, H CF, OH OCH,CF, H Cl OH
CF, H CF, OMe OCH,CF, H Cl OMe
CF, H CF, 0OS(0),CF, OCH,CF, H Cl OS(0),CF,
CF, H CF, nitro OCH,CF, H Cl nitro
CF, H CF, NH, OCH,CF, H Cl NH,
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TABLE 13-continued TABLE 14-continued
R2a R2b R2c R3
3
OCH,CF; H Cl cyano R
OCH,CF; H Cl Me R24 R2% R2¢ R3
OCH,CF; H cl CH,CI
OCH,CF; H Cl CH,Br Br H Br CH,CI
OCH,CF; H Cl CH,OH Br H Br CH,Br
OCH,CF; H Cl CH,OC(O)Me Br H Br CH,OH
OCH,CF; H Cl COH Br H Br CH,OC(O)Me
OCH,CF; H Cl n-Pr Br H Br CO,H
OCH,CF; H Br cyano Br H Br n-Pr
OCH,CF; H Br Me CF, H H cl
OCH,CF; H Br CH,CI CF, H H Br
OCH,CF; H Br CH,Br CF, H H I
OCH,CF, H Br CH,OH CF; H H OH
OCH,CF; H Br CH,OC(O)Me CF, H H OMe
OCH,CF, H Br Co,H CF, H H 05(0),CF;
OCH,CF, H Br n-Pr CF3 H H nitro
CF; H H NH,
CF; H H cyano
CF; H H Me
CF; H H CH,CI
CF; H H CH,Br
CF, H H CH,OH
CF; H H CH,OC(0)Me
CF; H H CO,H
RA CF, H H n-Pr
CF, H F cl
CF; H F Br
CF; H F I
CF; H F OH
CF, H F OMe
CF; H F 0S(0),CF,
CF; H F nitro
CF; H F NH,
CF; H F cyano
CF; H F Me
CF; H F CH,CI
R R2? R2¢ R3 CF, H F CH,Br
CF; H F CH,OH
cl H cl cl CF, H F CH,OC(0)Me
cl H cl Br CF, H F COH
Cl H Cl I CF, H F n-Pr
al H al OH CF, H Br cl
cl H cl OMe CF,4 H Br Br
cl H cl 0S(0),CF, CF, H Br I
Cl H Cl nitro CF, H Br OH
cl H cl NH, CF; H Br OMe
Cl H Cl cyano CF, H Br 0S(0),CF;
Cl H Cl Me CF, H Br nitro
cl H cl CH,CI CF, H Br NH,
8 g 8 ((Zjl?z(])glil CF; H Br cyano
2 CF H Br Me
al H al CH,0C(O)Me CF. H Br CcH,Cl
cl H cl COH CF, H Br CH,Br
cl H cl H‘Iir CF, H Br CH,OH
gi g gi ](B:r CF, H Br CH,0C(O)Me
Br a Br 1 CF, H Br CO,H
Br H Br OH CF; H Br n-Pr
Br o Br OMe OCH,CF, H F cl
Br H Br 0S(0),CF, OCH,CT; H F Br
Br H Br nitro OCH,CF3 H F I
Br H Br NH, OCH,CF, H F OH
Br H Br cyano OCH,CF, H F OMe
Br H Br Me OCH,CF, H F 0S(0),CF,
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R? R?

R2 R2? R2® R3 R24 R2? R2® R3
OCH,CF, H F nitro Cl Cl Cl CH,CI
OCH,CF, H F NH, Cl Cl Cl CH,Br
OCH,CF, H F cyano Cl Cl Cl CH,OH
OCH,CF,4 H F Me Cl Cl Cl CH,OC(O)Me
OCH,CF, H F CH,CI Cl Cl Cl CO,H
OCH,CF, H F CH,Br Cl Cl Cl n-Pr
OCH,CF, H F CH,OH Cl F Cl Cl
OCH,CF, H F CH,OC(O)Me Cl F Cl Br
OCH,CF, H F CO,H Cl F Cl I
OCH,CF, H F n-Pr Cl F Cl OH
OCH,CF,4 H Br Cl Cl F Cl OMe
OCH,CF, H Br Br Cl F Cl OS(0),CF;
OCH,CF, H Br I Cl F Cl nitro
OCH,CF, H Br OH Cl F Cl NH,
OCH,CF, H Br OMe Cl F Cl cyano
OCH,CF, H Br 0OS(0),CF; Cl F Cl Me
OCH,CF, H Br nitro Cl F Cl CH,CI
OCH,CF, H Br NH, Cl F Cl CH,Br

CF, H Cl Cl Cl F Cl CH,OH

CF; H Cl Br Cl F Cl CH,OC(O)Me

CF; H Cl I Cl F Cl CO,H

CF; H Cl OH Cl F Cl n-Pr

CF, H Cl OMe OCF,4 H Cl Cl

CF; H Cl 0OS(0),CF; OCF, H Cl Br

CF; H Cl nitro OCF, H Cl I

CF; H Cl NH, OCF, H Cl OH

CF, H Cl cyano OCF, H Cl OMe

CF; H Cl Me OCF, H Cl OS(0),CF;

CF; H Cl CH,CI OCF, H Cl nitro

CF; H Cl CH,Br OCF, H Cl NH,

CF, H Cl CH,OH OCF,4 H Cl cyano

CF; H Cl CH,OC(O)Me OCF, H Cl Me

CF; H Cl CO,H OCF, H Cl CH,CI

CF, H Cl n-Pr OCF,4 H Cl CH,Br

CF; H CF, Cl OCF, H Cl CH,OH

CF; H CF, Br OCF, H Cl CH,OC(O)Me

CF; H CF, I OCF, H Cl CO,H

CF, H CF, OH OCF,4 H Cl n-Pr

CF; H CF, OMe OCH,CF, H Cl Cl

CF; H CF, 0OS(0),CF; OCH,CF, H Cl Br

CF; H CF, nitro OCH,CF, H Cl I

CF, H CF, NH, OCH,CF,4 H Cl OH

CF; H CF, cyano OCH,CF, H Cl OMe

CF; H CF, Me OCH,CF, H Cl OS(0),CF;

CF; H CF, CH,CI OCH,CF, H Cl nitro

CF, H CF, CH,Br OCH,CF,4 H Cl NH,

CF; H CF, CH,OH OCH,CF, H Cl cyano

CF; H CF, CH,OC(O)Me OCH,CF, H Cl Me

CF, H CF, CO,H OCH,CF,4 H Cl CH,CI

CF; H CF, n-Pr OCH,CF, H Cl CH,Br

Cl Cl Cl Cl OCH,CF, H Cl CH,OH

Cl Cl Cl Br OCH,CF,4 H Cl CH,OC(O)Me

Cl Cl Cl I OCH,CF, H Cl CO,H

Cl Cl Cl OH OCH,CF, H Cl n-Pr

Cl Cl Cl OMe OCH,CF, H Br cyano

Cl Cl Cl 0OS(0),CF; OCH,CF, H Br Me

Cl Cl Cl nitro OCH,CF, H Br CH,CI

Cl Cl Cl NH, OCH,CF,4 H Br CH,Br

Cl Cl Cl cyano OCH,CF, H Br CH,OH

Cl Cl Cl Me OCH,CF, H Br CH,OC(O)Me
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TABLE 14-continued

R2a R2b R2c R3
OCH,CF, H Br Cco,H
OCH,CF, H Br n-Pr

1. A method for preparing a compound of Formula 1

wherein

R' is CHX,, CX5, CX,CHX, or CX,CX;
each X is independently Cl or F;

Z is optionally substituted phenyl;

Qis Q"or Qs

Q“ is phenyl substituted with one Q' and optionally
substituted with one to four substituents indepen-
dently selected from R>;

Q' is a phenyl ring or a 5- or 6-membered saturated or
unsaturated heterocyclic ring, each ring optionally
substituted with one or more substituents indepen-
dently selected from halogen, C,-Cy alkyl, C,-Cq
haloalkyl, C;-C; cycloalkyl, C;-C; halocycloalkyl,
C,-C, alkoxy, C,-Cy haloalkoxy, C,-Cg alkylthio,
C,-C¢ haloalkylthio, C,-Cy alkylsulfinyl, C,-Cq
haloalkylsulfinyl, C,-C; alkylsulfonyl, C,-Cq
haloalkylsulfonyl, —CN, —NO,, —NR*R>,
—C(=W)NRHR’, —C(=0)OR’ and R,

Q? is optionally substituted 1-naphthalenyl;

each R? is independently halogen, C,-C, alkyl, C,-C
haloalkyl, C,-C4 alkenyl, C,-C; haloalkenyl, C,-Cg
alkynyl, C,-Cg haloalkynyl, C;-Cq cycloalkyl, C5-Cyq
halocycloalkyl, C,-C, alkoxy, C;-Cg haloalkoxy,
C,-Cs alkylthio, C,-C, alkylcarbonyl, C,-C,
haloalkylcarbonyl, C,-C, haloalkylthio, C,-C alkyl-
sulfinyl, C,-C, haloalkylsulfinyl, C,-C,4 alkylsulfo-
nyl, C,-C haloalkylsulfonyl, —N(R*R>, —C(=W)
NRHR?, —C(=W)OR>, —CN, -OR"' or —NO,; or
a phenyl ring or a 5- or 6-membered saturated or
unsaturated heterocyclic ring, each ring optionally
substituted with one or more substituents indepen-
dently selected from halogen, C,-C, alkyl, C,-Cq
haloalkyl, C;-C; cycloalkyl, C;-C; halocycloalkyl,
C,-C, alkoxy, C,-Cy haloalkoxy, C,-Cg alkylthio,
C,-C¢ haloalkylthio, C,-Cy alkylsulfinyl, C,-Cq
haloalkylsulfinyl, C,-C4 alkylsulfonyl, C,-Cq
haloalkylsulfonyl, —CN, —NO,, —N®R*R>,
—C(=W)NRHR’, —C(=0)OR’ and R,
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each R* is independently H, C,-C, alkyl, C,-C alkenyl,
C,-Cy alkynyl, C;-Cq4 cycloalkyl, C,-C, alkylcy-
cloalkyl, C,-C, cycloalkylalkyl, C,-C, alkylcarbonyl
or C,-C, alkoxycarbonyl;

each R” is independently H; or C,-Cj alkyl, C,-Cy alk-
enyl, C,-C; alkynyl, C,-C cycloalkyl, C,-C, alkyl-
cycloalkyl or C,-C, cycloalkylalkyl, each optionally
substituted with one or more substituents indepen-
dently selected from RS,

each R° is independently halogen, C,-Cy alkyl, C,-Cy
alkoxy, C,-C, alkylthio, C,-C, alkylsulfinyl, C,-Cg
alkylsulfonyl, C,-C; alkylamino, C,-Cg dialky-
lamino, C,-C, cycloalkylamino, C,-C, alkylcarbo-
nyl, C,-C, alkoxycarbonyl, C,-C, alkylaminocarbo-
nyl, C5-C dialkylaminocarbonyl, C,-C,
haloalkylcarbonyl, C,-C, haloalkoxycarbonyl, C,-C,
haloalkylaminocarbonyl, C;-C, halodialkylami-
nocarbonyl, —OH, —NH,, —CN or —NO,; or Q?;

each R is independently a phenyl ring or a pyridinyl
ring, each ring optionally substituted with one or more
substituents independently selected from R,

each R® is independently halogen, C,-Cy alkyl, C,-Cy
haloalkyl, C,-C, alkoxy, C,-C, haloalkoxy, C,-Cq
alkylthio, C,-C4 haloalkylthio, C,-C, alkylsulfinyl,
C,-C haloalkylsulfinyl, C,-C; alkylsulfonyl, C,-Cg
haloalkylsulfonyl, C,-C; alkylamino, C,-C, dialky-
lamino, C,-C, alkylcarbonyl, C,-C, alkoxycarbonyl,
C,-C, alkylaminocarbonyl, C;-C, dialkylaminocar-
bonyl, —OH, —NH,, —C(—=0)OH, —CN or
—NO,;

each Q? is independently a phenyl ring or a 5- or 6-mem-
bered saturated or unsaturated heterocyclic ring, each
ring optionally substituted with one or more substitu-
ents independently selected from halogen, C,-Cq
alkyl, C,-Cg4haloalkyl, C;-C, cycloalkyl, C;-Cg halo-
cycloalkyl, C,-C, alkoxy, C,-C, haloalkoxy, C,-Cg
alkylthio, C,-C, haloalkylthio, C,-C, alkylsulfinyl,
C,-C; haloalkylsulfinyl, C,-Cg alkylsulfonyl, C,-Cq
haloalkylsulfonyl, C,-C, alkylamino, C,-C, dialky-
lamino, —CN, —NO,, —C(=W)NR*)R'® and
—C(=0)OR";

each R® is independently H, C,-Cy alkyl, C,-Cq
haloalkyl, C,-C4 alkenyl, C,-Cy alkynyl, C;-Cg
cycloalkyl, C,-C, alkylcycloalkyl, C,-C, cycloalky-
lalkyl, C,-C, alkylcarbonyl or C,-C, alkoxycarbonyl;

each R'® is independently H; or C,-C4 alkyl, C,-Cg
haloalkyl, C,-C4 alkenyl, C,-Cy alkynyl, C;-Cg
cycloalkyl, C,-C, alkylcycloalkyl or C,-C,
cycloalkylalkyl;

each R'! is independently H; or C,-C, alkenyl, C,-Cg
alkynyl, C;-C4 cycloalkyl, C,-C, alkylcycloalkyl,
C,-C, cycloalkylalkyl, C,-C, alkylcarbonyl, C,-C,
alkoxycarbonyl, C,-C; alkylsulfonyl or C,-Cg
haloalkylsulfonyl; and

each W is independently O or S;

comprising contacting a compound of Formula 2

R! 0
Z.r“‘"%\/lkQ

wherein R', Q and Z are as previously defined for For-
mula 1,
with hydroxylamine in the presence of a base.
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2. The method of claim 1 wherein

Z.1s phenyl optionally substituted with one to five substitu-
ents independently selected from R?; and

each R? is independently halogen, C,-C4 alkyl, C,-C,
haloalkyl, C,-C alkoxy, C,-Cg4 haloalkoxy, C,-C alky-
Ithio, C,-Cy haloalkylthio, C,-C, alkylamino, C,-Cg
dialkylamino, —CN or —NO,.

3. The method of claim 2 wherein

R'is CF,;

Z.is phenyl substituted with one to three substituents inde-
pendently selected from R?, said substituents attached at
the 3-, 4- or 5-positions of the phenyl ring; and

each R? is independently halogen, C,-C; alkyl, C,-C,
haloalkyl, C,-C; haloalkoxy or —CN.

4. The method of claim 3 wherein

Qis Q“.

5. The method of claim 4 wherein

Q“ is phenyl substituted with one Q" attached at the 4-po-
sition of the phenyl ring, said phenyl ring further option-
ally substituted with one or two substituents indepen-
dently selected from R?;

Q' is a 5-membered heteroaromatic ring optionally substi-
tuted with one or two substituents independently
selected from halogen, C,-C; alkyl, C,-C, haloalkyl,
C,-C cycloalkyl, C;-C halocycloalkyl, C,-C, alkoxy,
C,-Cs haloalkoxy, —CN, —C(=W)N(RHR’ and
—C(=0)OR?’; and

each R? is independently halogen, C, -C alkyl or —CN.

6. The method of claim 5 wherein

Q' is a pyrazole or triazole ring optionally substituted with
one or two substituents independently selected from
halogen, —CN and —C(=W)N(R*R";

one R? is C1, CH, or —CN and is attached at the 3-position
of the phenyl ring adjacent to Q';

R*is H; and

R is H; or C,-C; alkyl, cyclopropyl or cyclopropylmethyl,
each optionally substituted with halogen and further
optionally substituted with 1 or 2 CH,.

7. The method of claim 3 wherein

Qis Q.

8. The method of claim 7 wherein

Q” is 1-naphthalenyl substituted with one or two substitu-
ents independently selected from R>.
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9. The method of claim 8 wherein

one R? is halogen, C,-C; alkyl, C,-C, haloalkyl, C,-Cg
alkoxy, —N(RHR’>, —C(=W)N(RHR?’, —C(=W)
OR®, —CN, -0R"'! or —NO,, and said R? is attached at
the 4-position of the naphthalene ring;

each R* is independently H, C,-C, alkyl, C,-C, alkylcar-
bonyl or C,-C,, alkoxycarbonyl;

R’ is C,-C, alkyl substituted with one substituent selected
from hydroxy, C,-C, alkoxy, C,-C, alkylthio, C,-Cg
alkylsulfinyl, C,-C4 alkylsulfonyl, C,-C, alkylami-

nocarbonyl, C;-C, dialkylaminocarbonyl, C,-C,
haloalkylaminocarbonyl, C;-C, halodialkylaminocar-
bonyl and Q?;

Q?is apyridinyl ring optionally substituted with one to four

halogen; and

R is H, C,-C alkenyl, C,-Cg alkynyl, C,-C., alkylcarbo-

nyl, C,-C, alkoxycarbonyl, C,-C, alkylsulfonyl or
C,-C; haloalkylsulfonyl.

10. The method of claim 9 wherein

Q" is 1-naphthalenyl substituted with one R? attached at the

4-position of the naphthalene ring;

R? is —C(=0)NRHR?;

R*is H; and

R’ is C,-C, alkyl substituted with C,-C, haloalkylami-

nocarbonyl.

11. The method of claim 1 wherein the hydroxylamine is
derived from a hydroxylamine salt.

12. The method of claim 11 wherein the hydroxylamine
salt is a hydroxylamine salt of hydrochloric acid, sulfuric
acid, phosphoric acid, or a mixture thereof.

13. The method of claim 1 wherein the base comprises one
or more compounds selected from amine bases, alkali metal
hydroxide bases, alkali metal alkoxide bases and alkali metal
carbonate bases.

14. The method of claim 13 wherein the base comprises
sodium carbonate, potassium carbonate, or a mixture thereof.

15. The method of claim 13 wherein the base comprises
sodium hydroxide, potassium hydroxide, or a mixture
thereof.

16-25. (canceled)

26. The method of claim 1 wherein the compound of For-
mula 2 is 4-[3-[3-chloro-5-(trifluoromethyl)phenyl]-4,4,4-
trifluoro-1-oxo0-2-buten-1-y1]-N-[2-0x0-2-[(2,2,2-trifluoro-
ethyl)amino|ethyl]-1-naphthalenecarboxamide.

#* #* #* #* #*



