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DESCRIPTION

FIELD OF THE DISCLOSURE

[0001] The invention disclosed in this document is related to the field of processes to produce
molecules that are useful as pesticides (e.g., acaricides, insecticides, molluscicides, and
nematicides), such molecules, and processes of using such molecules to control pests.

BACKGROUND OF THE DISCLOSURE

[0002] Pests cause millions of human deaths around the world each year. Furthermore, there
are more than ten thousand species of pests that cause losses in agriculture. The world-wide
agricultural losses amount to billions of U.S. dollars each year.

[0003] Termites cause damage to all kinds of private and public structures. The world-wide
termite damage losses amount to billions of U.S. dollars each year.

[0004] Stored food pests eat and adulterate stored food. The world-wide stored food losses
amount to billions of U.S. dollars each year, but more importantly, deprive people of needed
food.

[0005] US 2002/068838 A1 describes aromatic amides and their use as pesticides.

[0006] There is an acute need for new pesticides. Certain pests are developing resistance to
pesticides in current use. Hundreds of pest species are resistant to one or more pesticides.
The development of resistance to some of the older pesticides, such as DDT, the carbamates,
and the organophosphates, is well known. But resistance has even developed to some of the
newer pesticides, for example, imidacloprid.

[0007] Therefore, for many reasons, including the above reasons, a need exists for new
pesticides.

DEFINITIONS

[0008] The examples given in the definitions are generally non-exhaustive and must not be
construed as limiting the invention disclosed in this document. It is understood that a
substituent should comply with chemical bonding rules and steric compatibility constraints in
relation to the particular molecule to which it is attached.

[0009] "Alkenyl" means an acyclic, unsaturated (at least one carbon-carbon double bond),
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branched or unbranched, substituent consisting of carbon and hydrogen, for example, vinyl,
allyl, butenyl, pentenyl, and hexenyl.

[0010] "Alkenyloxy™ means an alkenyl further consisting of a carbon-oxygen single bond, for
example, allyloxy, butenyloxy, pentenyloxy, hexenyloxy.

[0011] "Alkoxy"” means an alkyl further consisting of a carbon-oxygen single bond, for
example, methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, and tert-butoxy.

[0012] "Alkyl" means an acyclic, saturated, branched or unbranched, substituent consisting
of carbon and hydrogen, for example, methyl, ethyl, (C3)alkyl which represents n-propyl and

isopropyl), (C4)alkyl which represents n-butyl, sec-butyl, isobutyl, and tert-butyil.

[0013] "Alkynyl" means an acyclic, unsaturated (at least one carbon-carbon triple bond),
branched or unbranched, substituent consisting of carbon and hydrogen, for example, ethynyl,
propargyl, butynyl, and pentynyl.

[0014] "Alkynyloxy™ means an alkynyl further consisting of a carbon-oxygen single bond, for
example, pentynyloxy, hexynyloxy, heptynyloxy, and octynyloxy.

[0015] "Aryl" means a cyclic, aromatic substituent consisting of hydrogen and carbon, for
example, phenyl, naphthyl, and biphenyl.

[0016] "(Cx-Cy)" where the subscripts "x" and "y" are integers such as 1, 2, or 3, means the
range of carbon atoms for a substituent - for example, (C¢-C4)alkyl means methyl, ethyl, n-
propyl, isopropyl, n-butyl, sec-butyl, isobutyl, and tert-butyl, each individually.

[0017] "Cycloalkenyl” means a monocyclic or polycyclic, unsaturated (at least one carbon-
carbon double bond) substituent consisting of carbon and hydrogen, for example, cyclobutenyl,
cyclopentenyl, cyclohexenyl, norbornenyl, bicyclo[2.2.2]octenyl,  tetrahydronaphthyl,
hexahydronaphthyl, and octahydronaphthyl.

[0018] "Cycloalkenyloxy" means a cycloalkenyl further consisting of a carbon-oxygen single
bond, for example, cyclobutenyloxy, cyclopentenyloxy, norbornenyloxy, and
bicyclo[2.2.2]octenyloxy.

[0019] "Cycloalkyl™ means a monocyclic or polycyclic, saturated substituent consisting of
carbon and hydrogen, for example, cyclopropyl, cyclobutyl, cyclopentyl, norbornyl,
bicyclo[2.2.2]octyl, and decahydronaphthyl.

[0020] "Cycloalkoxy" means a cycloalkyl further consisting of a carbon-oxygen single bond,
for example, cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, norbornyloxy, and
bicyclo[2.2.2]octyloxy.



DK/EP 2934118 T5

[0021] "Halo" means fluoro, chloro, bromo, and iodo.

[0022] "Haloalkoxy” means an alkoxy further consisting of, from one to the maximum
possible number of identical or different, halos, for example, fluoromethoxy, trifluoromethoxy,
2,2-difluoropropoxy,  chloromethoxy, trichloromethoxy, 1,1,2,2-tetrafluoroethoxy, and
pentafluoroethoxy.

[0023] "Haloalkyl” means an alkyl further consisting of, from one to the maximum possible
number of, identical or different, halos, for example, fluoromethyl, trifluoromethyl, 2,2-
difluoropropyl, chloromethyl, trichloromethyl, and 1,1,2,2-tetrafluoroethyl.

[0024] "Heterocyclyl” means a cyclic substituent that may be fully saturated, partially
unsaturated, or fully unsaturated, where the cyclic structure contains at least one carbon and
at least one heteroatom, where said heteroatom is nitrogen, sulfur, or oxygen. In the case of
sulfur, that atom can be in other oxidation states such as a sulfoxide and sulfone. Examples of
aromatic heterocyclyls include, but are not limited to, benzofuranyl, benzoisothiazolyl,
benzoisoxazolyl, benzoxazolyl, benzothienyl, benzothiazolyl, cinnolinyl, furanyl, imidazolyl,
indazolyl, indolyl, isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolinyl,
oxazolyl, phthalazinyl, pyrazinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridyl, pyrimidinyl, pyrrolyl,
quinazolinyl, quinolinyl, quinoxalinyl, tetrazolyl, thiazolinyl, thiazolyl, thienyl, triazinyl, and
triazolyl. Examples of fully saturated heterocyclyls include, but are not limited to, piperazinyl,
piperidinyl, morpholinyl, pyrrolidinyl, oxetanyl, tetrahydrofuranyl, tetrahydrothienyl and
tetrahydropyranyl. Examples of partially unsaturated heterocyclyls include, but are not limited
to, 1,2,3,4-tetrahydroquinolinyl, 4,5-dihydro-oxazolyl, 4,5-dihydro-1H-pyrazolyl, 4,5-dihydro-
isoxazolyl, and 2,3-dihydro-[1,3,4]-oxadiazolyl.

[0025] Additional examples include the following

A\ \—|
b0 S

S

thietanyl thietanyl-oxide thietanyl-dioxide:

DETAILED DESCRIPTION OF THE DISCLOSURE

[0026] This document discloses molecules having the following formula ("Formula One"):
RS Rre R7 RS




DK/EP 2934118 T5

Formula One
wherein:

(a) R1 is selected from

1.(1) H, F, CI, Br, I, CN, NOj, (C4-Cg)alkyl, halo(C4-Cg)alkyl, (C¢-Cg)alkoxy, halo(C1-
Cg)alkoxy, S(C¢-Cg)alkyl, S(halo(C1-Cg)alkyl), S(O)(C1-Cg)alkyl, S(O)(halo(C4-Cg)alkyl),
S(0)2(C4-Cg)alkyl, S(O)2(halo(C4-Cg)alkyl), N(R14)(R15),

2. (2) substituted (C4-Cg)alkyl, wherein said substituted (C4-Cg)alkyl has one or more
substituents selected from CN and NO»,

3. (3) substituted halo(C4-Cg)alkyl, wherein said substituted halo(C4-Cg)alkyl, has one or
more substituents selected from CN and NO»,

4. (4) substituted (C4-Cg)alkoxy, wherein said substituted (C¢-Cg)alkoxy has one or more
substituents selected from CN and NO», and

5. (5) substituted halo(C4-Cg)alkoxy, wherein said substituted halo(C¢-Cg)alkoxy has one

or more substituents selected from CN and NOy;

(b) R2 is selected from

1.(1) H, F, Cl, Br, I, CN, NO,, (C4-Cg)alkyl, halo(C1-Cg)alkyl, (Cq-Cg)alkoxy, halo(C+-
Cg)alkoxy, S(C4-Cg)alkyl, S(halo(C4-Cg)alkyl), S(O)(C4-Cg)alkyl, S(O)(halo(C1-Cg)alkyl),
S(0)2(C4-Cg)alkyl, S(O)(halo(C4-Cg)alkyl), N(R14)(R15),

2. (2) substituted (C4-Cg)alkyl, wherein said substituted (C4-Cg)alkyl has one or more
substituents selected from CN and NO,

3. (3) substituted halo(C4-Cg)alkyl, wherein said substituted halo(C4-Cg)alkyl, has one or
more substituents selected from CN and NOo,

4. (4) substituted (C41-Cg)alkoxy, wherein said substituted (C¢-Cg)alkoxy has one or more
substituents selected from CN and NO,, and

5. (5) substituted halo(C4-Cg)alkoxy, wherein said substituted halo(C¢-Cg)alkoxy has one

or more substituents selected from CN and NOoy;

(c) R3 is selected from

1.(1) H, F, Cl, Br, I, CN, NO,, (C4-Cg)alkyl, halo(C1-Cg)alkyl, (C4-Cg)alkoxy, halo(C+-
Cg)alkoxy, S(C4-Cg)alkyl, S(halo(C4-Cg)alkyl), S(O)(C4-Cg)alkyl, S(O)(halo(C1-Cg)alkyl),
S(0)2(C4-Cg)alkyl, S(O)(halo(C4-Cg)alkyl), N(R14)(R15),

2. (2) substituted (C4-Cg)alkyl, wherein said substituted (C4-Cg)alkyl has one or more
substituents selected from CN and NO,

3. (3) substituted halo(C4-Cg)alkyl, wherein said substituted halo(C4-Cg)alkyl, has one or
more substituents selected from CN and NOo,

4. (4) substituted (C41-Cg)alkoxy, wherein said substituted (C¢-Cg)alkoxy has one or more

substituents selected from CN and NO,, and
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5. (5) substituted halo(C1-Cg)alkoxy, wherein said substituted halo(C¢-Cg)alkoxy has one

or more substituents selected from CN and NOy;

(d) R4 is selected from

1.(1) H, F, Cl, Br, I, CN, NO,, (C4-Cg)alkyl, halo(C1-Cg)alkyl, (Cq-Cg)alkoxy, halo(C+-
Cg)alkoxy, S(C4-Cg)alkyl, S(halo(C4-Cg)alkyl), S(O)(C4-Cg)alkyl, S(O)(halo(C1-Cg)alkyl),
S(0)2(C4-Cg)alkyl, S(O)(halo(C4-Cg)alkyl), N(R14)(R15),

2. (2) substituted (C4-Cg)alkyl, wherein said substituted (C4-Cg)alkyl has one or more
substituents selected from CN and NO,

3. (3) substituted halo(C4-Cg)alkyl, wherein said substituted halo(C4-Cg)alkyl, has one or
more substituents selected from CN and NOo,

4. (4) substituted (C41-Cg)alkoxy, wherein said substituted (C¢-Cg)alkoxy has one or more
substituents selected from CN and NO,, and

5. (5) substituted halo(C4-Cg)alkoxy, wherein said substituted halo(C¢-Cg)alkoxy has one

or more substituents selected from CN and NOy;

(e) R5 is selected from

1.(1) H, F, Cl, Br, I, CN, NO,, (C4-Cg)alkyl, halo(C1-Cg)alkyl, (C4-Cg)alkoxy, halo(C+-
Cg)alkoxy, S(C4-Cg)alkyl, S(halo(C4-Cg)alkyl), S(O)(C4-Cg)alkyl, S(O)(halo(C1-Cg)alkyl),
S(0)2(C4-Cg)alkyl, S(O)(halo(C4-Cg)alkyl), N(R14)(R15),

2. (2) substituted (C4-Cg)alkyl, wherein said substituted (C4-Cg)alkyl has one or more
substituents selected from CN and NO,,

3. (3) substituted halo(C4-Cg)alkyl, wherein said substituted halo(C4-Cg)alkyl, has one or
more substituents selected from CN and NOo,

4. (4) substituted (C41-Cg)alkoxy, wherein said substituted (C¢-Cg)alkoxy has one or more
substituents selected from CN and NO,, and

5. (5) substituted halo(C4-Cg)alkoxy, wherein said substituted halo(C¢-Cg)alkoxy has one

or more substituents selected from CN and NOy;
(f) R6 is a (C¢-Cg)haloalkyl;
(g) R7 is selected from H, F, CI, Br, I, OH, (C¢-Cg)alkoxy, and halo(C{-Cg)alkoxy;
(h) R8 is selected from H, (C4-Cg)alkyl, halo(C4-Cg)alkyl, OR14, and N(R14)(R15);

(i) R9 is selected from H, F, Cl, Br, I, (C4-Cg)alkyl, halo(C4-Cg)alkyl, (C4-Cg)alkoxy, halo(C+-
Cg)alkoxy, OR14, and N(R14)(R15);

(j) R10 is selected from

1.(1) H, F, Cl, Br, I, CN, NO,, (C4-Cg)alkyl, halo(C1-Cg)alkyl, (C4-Cg)alkoxy, halo(C4-
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Cg)alkoxy, cyclo(C3-Cglalkyl, S(C¢-Cg)alkyl, S(halo(C4-Cg)alkyl), S(O)(C¢-Cg)alkyl, S(O)
(halo(C4-Cg)alkyl), S(O)x(C4-Cg)alkyl, S(O)y(halo(C4-Cg)alkyl), NR14R15, C(=0)H,
C(=0)N(R14)(R15), CN(R14)(R15)(=NOH), (C=0)0O(C4-Cg)alkyl, (C=0)OH, heterocyclyl,
(Co-Cg)alkenyl, halo(Co-Cg)alkenyl, (C,-Cg)alkynyl,

2. (2) substituted (C4-Cg)alkyl, wherein said substituted (C4-Cg)alkyl has one or more
substituents selected from OH, (C4-Cg)alkoxy, S(C4-Cg)alkyl, S(O)(C4-Cg)alkyl, S(O)o(C+-
Cg)alkyl, NR14R15, and

3. (3) substituted halo(C4-Cg)alkyl, wherein said substituted halo(C4-Cg)alkyl, has one or
more substituents selected from (C4-Cg)alkoxy, S(C4-Cg)alkyl, S(O)(C4-Cg)alkyl,
S(0)(C4-Cg)alkyl, and N(R14)(R15);

(k) R11 is C(=X5)N(X6)(R14) wherein
X5 is selected from O, S, or NH, and
X6 is selected from halocyclo(C3-Cg) alkyl, substituted cyclo(C3-Cg) alkyl, and substituted

halocyclo(C3-Cg) alkyl,

wherein said substituted cyclo(C3-Cg) alkyl is substituted with one or more substituents
selected from CN, NO,, (C4-Cg)alkyl, (Co>-Cg)alkenyl, (Co-Cg)alkynyl, halo(C4-Cg)alkyl, (C4-
Cg)alkoxy, cyclo(C3-Cgalkyl, aryl, substituted-aryl, (C4-Cg)alkyl-aryl, (C4-Cg)alkyl-(substituted-
aryl), 0O-(C4-Cglalkyl-aryl, 0O-(C4-Cg)alkyl-(substituted-aryl),  heterocyclyl, substituted-
heterocyclyl, (C4-Cg)alkyl-heterocyclyl, (C4-Cg)alkyl-(substituted-heterocyclyl), O-(C4-Cg)alkyl-
heterocyclyl, O-(C4-Cg)alkyl-(substituted-heterocyclyl), N(R15)(R16), C(=X5)N(R15)(R16), (C+4-
Cg)alkyl-C(=X5)N(R15)(R16), C(=0)(C-Cg)alkyl, C(=0)(halo(C4-Cg)alkyl),C(=0)(C3-
Cg)cycloalkyl, (C1-Cg)alkyl-C(=0)O(C4-Cg)alkyl, and C(=O)H, and

wherein said substituted halocyclo(C3-Cg) alkyl is substituted with one or more substituents
selected from CN, NO,, (C4-Cg)alkyl, (Co>-Cg)alkenyl, (Co-Cg)alkynyl, halo(C4-Cg)alkyl, (C4-
Cg)alkoxy, cyclo(C3-Cgalkyl, aryl, substituted-aryl, (C4-Cg)alkyl-aryl, (C4-Cg)alkyl-(substituted-
aryl), 0O-(C4-Cglalkyl-aryl, 0O-(C4-Cg)alkyl-(substituted-aryl),  heterocyclyl, substituted-
heterocyclyl, (C4-Cg)alkyl-heterocyclyl, (C4-Cg)alkyl-(substituted-heterocyclyl), O-(C4-Cg)alkyl-
heterocyclyl, O-(C4-Cg)alkyl-(substituted-heterocyclyl), N(R15)(R16), C(=X5)N(R15)(R16), (C+-
Cg)alkyl-C(=X5)N(R15)(R16), C(=0)(C-Cg)alkyl, C(=0)(halo(C4-Cg)alkyl),C(=0)(C3-
Cg)cycloalkyl, (C1-Cg)alkyl-C(=0)O(C4-Cg)alkyl, and C(=0)H,

wherein each said substituted aryl has one or more substituents selected from F, CI, Br, |, CN,
NOj, (Cq-Cglalkkyl, halo(Cq-Cglalkyl, (C4-Cg)alkoxy, halo(C4-Cg)alkoxy, S(C4-Cg)alkyl,
S(halo(C1-Cg)alkyl), N((C4-Cg)alkyl), (wherein each (C4-Cg)alkyl is independently selected),
and oxo, and

wherein each said substituted heterocyclyl has one or more substituents selected from F, ClI,
Br, I, CN, NO,, (C4-Cg)alkyl, halo(C4-Cg)alkyl, (C4-Cg)alkoxy, halo(C4-Cg)alkoxy, S(C¢-Cg)alkyl,
S(halo(C1-Cg)alkyl), N((C4-Cg)alkyl), (wherein each (C4-Cg)alkyl is independently selected),
C(=0)(C¢-Cg)alkyl, C(=0)(C3-Cg)cycloalkyl, S(=0)2(C4-Cg)alkyl, NR14R15, and oxo;
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() R12 is selected from (v), H, F, CI, Br, I, CN, (C4-Cg)alkyl, halo(C4-Cg)alkyl, (C4-Cg)alkoxy,
halo(C4-Cg)alkoxy, and cyclo(C3-Cg)alkyl;

(m) R13 is selected from (v), H, F, Cl, Br, I, CN, (C4-Cg)alkyl, halo(C4-Cg)alkyl, (C4-Cg)alkoxy,
and halo(C4-Cg)alkoxy;

(n) each R14 is independently selected from H, (C4-Cg)alkyl, (C»>-Cg)alkenyl, substituted (Cq-
Cg)alkyl, halo(C4-Cg)alkyl, substituted halo(C1-Cg)alkyl), (C¢-Cg)alkoxy, cyclo(C3-Cg)alkyl, aryl,
substituted-aryl, (C¢-Cg)alkyl-aryl, (C4-Cg)alkyl-(substituted-aryl), O-(C¢-Cg)alkyl-aryl, O-(Cq-
Cg)alkyl-(substituted-aryl), heterocyclyl, substituted-heterocyclyl, (C4-Cg)alkyl-heterocyclyl, (C4-
Cg)alkyl-(substituted-heterocyclyl), O-(C4-Cg)alkyl-heterocyclyl, O-(C¢-Cg)alkyl-(substituted-
heterocyclyl), N(R16)(R17), (C4-Cg)alkyl-C(=O)N(R16)(R17), C(=0)(C1-Cg)alkyl, C(=0)
(halo(C¢-Cg)alkyl),C(=0)(C3-Cg)cycloalkyl, (C1-Cg)alkyl-C(=0)O(C4-Cg)alkyl, C(=O)H

wherein each said substituted (C¢-Cg)alkyl has one or more substituents selected from CN,
and NOo,

wherein each said substituted halo(C1-Cg)alkyl), has one or more substituents selected from
CN, and NO»,

wherein each said substituted-aryl has one or more substituents selected from F, ClI, Br, |, CN,
NO,, (Cq-Cglalkyl, halo(C¢-Cglalkyl, (C4-Cg)alkoxy, halo(C4-Cg)alkoxy, S(C4-Cg)alkyl,
S(halo(C1-Cg)alkyl), N((C4-Cg)alkyl), (wherein each (C4-Cg)alkyl is independently selected),
and oxo, and

wherein each said substituted-heterocyclyl has one or more substituents selected from F, ClI,
Br, I, CN, NOj, (C¢-Cg)alkyl, halo(C4-Cg)alkyl, (Cq-Cg)alkoxy, halo(C4-Cg)alkoxy, (Csz-
Cg)cycloalkyl S(C4-Cg)alkyl, S(halo(C1-Cg)alkyl), N((C1-Cg)alkyl)> (wherein each (C4-Cg)alkyl is
independently selected), heterocyclyl, C(=0)(C¢-Cg)alkyl, C(=0)O(C4-Cg)alkyl, and oxo,
(wherein said alkyl, alkoxy, and heterocyclyl, may be further substituted with one or more of F,
Cl, Br, I, CN, and NOy);

(o) each R15 is independently selected from H, (C4-Cg)alkyl, (C»>-Cg)alkenyl, substituted (Cq-
Cg)alkyl, halo(C¢-Cg)alkyl, substituted halo(C1-Cg)alkyl), (C1-Cg)alkoxy, cyclo(C3s-Cg)alkyl, aryl,
substituted-aryl, (C¢-Cg)alkyl-aryl, (C4-Cg)alkyl-(substituted-aryl), O-(C¢-Cg)alkyl-aryl, O-(Cq-
Cg)alkyl-(substituted-aryl), heterocyclyl, substituted-heterocyclyl, (C4-Cg)alkyl-heterocyclyl, (C4-
Cg)alkyl-(substituted-heterocyclyl), O-(C¢-Cg)alkyl-heterocyclyl, O-(C¢-Cg)alkyl-(substituted-
heterocyclyl), N(R16)(R17), (C4-Cg)alkyl-C(=O)N(R16)(R17), C(=0)(C1-Cg)alkyl, C(=0)
(halo(C¢-Cg)alkyl), C(=0)(C3-Cg)cycloalkyl, (C1-Cg)alkyl-C(=0)O(C+-Cg)alkyl, C(=O)H

wherein each said substituted (C¢-Cg)alkyl has one or more substituents selected from CN,
and NOo,

wherein each said substituted halo(C1-Cg)alkyl), has one or more substituents selected from
CN, and NO»,

wherein each said substituted-aryl has one or more substituents selected from F, ClI, Br, |, CN,
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NOy, (Cq-Cglalkyl, halo(Cq-Cglalkyl, (C4-Cg)alkoxy, halo(C4-Cg)alkoxy, S(C4-Cg)alkyl,
S(halo(C1-Cg)alkyl), N((C4-Cg)alkyl), (wherein each (C4-Cg)alkyl is independently selected),
and oxo, and

wherein each said substituted-heterocyclyl has one or more substituents selected from F, ClI,
Br, I, CN, NOj, (Cq-Cg)alkyl, halo(C1-Cg)alkyl, (C4-Cg)alkoxy, halo(Cq-Cg)alkoxy, (Cs-
Ceg)cycloalkyl S(C4-Cg)alkyl, S(halo(C1-Cg)alkyl), N((C4-Cg)alkyl)o (wherein each (C¢-Cg)alkyl is
independently selected), heterocyclyl, C(=0)(C4-Cg)alkyl, C(=0)O(C4-Cg)alkyl, and oxo,

(wherein said alkyl, alkoxy, and heterocyclyl, may be further substituted with one or more of F,
Cl, Br, I, CN, and NO>);

(p) each R16 is independently selected from H, (C4-Cg)alkyl, substituted-(C¢-Cg)alkyl, halo(C1-
Cg)alkyl, substituted-halo(C4-Cg)alkyl, cyclo(C3-Cg)alkyl, aryl, substituted-aryl, (C4-Cg)alkyl-aryl,
(C4-Cg)alkyl-(substituted-aryl), O-(C¢-Cg)alkyl-aryl, O-(C¢-Cg)alkyl-(substituted-aryl),
heterocyclyl, substituted-heterocyclyl, (C¢-Cg)alkyl-heterocyclyl, (C4-Cg)alkyl-(substituted-
heterocyclyl), O-(C¢-Cg)alkyl-heterocyclyl, O-(C4-Cg)alkyl-(substituted-heterocyclyl), O-(C4-
Cg)alkyl

wherein each said substituted (C¢-Cg)alkyl has one or more substituents selected from CN,
and NOo,

wherein each said substituted halo(C1-Cg)alkyl), has one or more substituents selected from
CN, and NOy,

wherein each said substituted-aryl has one or more substituents selected from F, ClI, Br, |, CN,
NOy, (Cq-Cglalkyl, halo(Cq-Cglalkyl, (C4-Cg)alkoxy, halo(C4-Cg)alkoxy, S(C4-Cg)alkyl,
S(halo(C1-Cg)alkyl), N((C4-Cg)alkyl)> (wherein each (Cq-Cg)alkyl is independently selected),
and oxo, and

wherein each said substituted-heterocyclyl has one or more substituents selected from F, ClI,
Br, I, CN, NO», (C1-Cg)alkyl, halo(C4-Cg)alkyl, (C4-Cg)alkoxy, halo(C1-Cg)alkoxy, S(C1-Cg)alkyl,
S(halo(C1-Cg)alkyl), N((C4-Cg)alkyl)> (wherein each (Cq-Cg)alkyl is independently selected),

and oxo;

(gq) each R17 is independently selected from H, (C4-Cg)alkyl, substituted-(C4-Cg)alkyl, halo(C;-
Cg)alkyl, substituted-halo(C1-Cg)alkyl, cyclo(C3-Cg)alkyl, aryl, substituted-aryl, (C41-Cg)alkyl-aryl,
(C1-Cg)alkyl-(substituted-aryl), O-(C4-Cg)alkyl-aryl, O-(C4-Cg)alkyl-(substituted-aryl),
heterocyclyl, substituted-heterocyclyl, (C4-Cg)alkyl-heterocyclyl, (C4-Cg)alkyl-(substituted-
heterocyclyl), O-(C¢-Cg)alkyl-heterocyclyl, O-(C4-Cg)alkyl-(substituted-heterocyclyl), O-(C4-
Cg)alkyl

wherein each said substituted (C4-Cg)alkyl has one or more substituents selected from CN,
and NOo,

wherein each said substituted halo(C4-Cg)alkyl), has one or more substituents selected from
CN, and NO,,

wherein each said substituted-aryl has one or more substituents selected from F, ClI, Br, |, CN,
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NOy, (Cq-Cglalkyl, halo(Cq-Cglalkyl, (C4-Cg)alkoxy, halo(C4-Cg)alkoxy, S(C4-Cg)alkyl,
S(halo(C1-Cg)alkyl), N((C4-Cg)alkyl), (wherein each (C4-Cg)alkyl is independently selected),
and oxo, and

wherein each said substituted-heterocyclyl has one or more substituents selected from F, ClI,
Br, I, CN, NO,, (C1-Cg)alkyl, halo(C1-Cg)alkyl, (C1-Cg)alkoxy, halo(C4-Cg)alkoxy, S(C1-Cg)alkyl,
S(halo(C1-Cg)alkyl), N((C1-Cg)alkyl)o (wherein each (C4-Cg)alkyl is independently selected),
and oxo;

(r) X1 is selected from N and CR12;
(s) X2 is selected from N, CR9, and CR13;
(t) X3 is selected from N and CR9; and

(v) R12 and R13 together form a linkage containing 3 to 4 atoms selected from C, N, O, and S,
wherein said linkage connects back to the ring to form a 5 to 6 member saturated or
unsaturated cyclic ring, wherein said linkage has at least one substituent X4 wherein X4 is
selected from R14, N(R14)(R15), N(R14)(C(=O)R14), N(R14)(C(=S)R14), N(R14)
(C(=O)N(R14)(R14)),N(R14)(C(=S)N(R14)(R14)), N(R14)(C(=O)N(R14)((Co-Cg)alkenyl)),
N(R14)(C(=S)N(R14)((Co-Cg)alkenyl)), wherein each R14 is independently selected.

[0027] In another embodiment of this invention R1 may be selected from any combination of
one or more of the following - H, F, Cl, Br, I, CN, NO5, methyl, ethyl, (Cs)alkyl, (C4)alkyl,
(Cog)alkyl, (Cg)alkyl, (Cy)alkyl, (Cg)alkyl, halomethyl, haloethyl, halo(Cs3)alkyl, halo(Cg4)alkyl,
halo(Cs)alkyl, halo(Cg)alkyl, halo(C7)alkyl, halo(Cg)alkyl, methoxy, ethoxy, (Cs)alkoxy,
(Cg)alkoxy, (Cs)alkoxy, (Cg)alkoxy, (C7)alkoxy, (Cg)alkoxy, halomethoxy, haloethoxy,
halo(C3)alkoxy, halo(C4)alkoxy, halo(Cs)alkoxy, halo(Cg)alkoxy, halo(C7)alkoxy, and
halo(Cg)alkoxy.

[0028] In another embodiment of this invention R2 may be selected from any combination of
one or more of the following - H, F, Cl, Br, I, CN, NO,, methyl, ethyl, (Cz)alkyl, (C4)alkyl,
(Cs)alkyl, (Cg)alkyl, (Cy)alkyl, (Cg)alkyl, halomethyl, haloethyl, halo(Cs)alkyl, halo(Cg4)alkyl,
halo(Cs)alkyl, halo(Cg)alkyl, halo(C7)alkyl, halo(Cg)alkyl, methoxy, ethoxy, (Cs)alkoxy,
(Cg)alkoxy, (Cs)alkoxy, (Cg)alkoxy, (C7)alkoxy, (Cg)alkoxy, halomethoxy, haloethoxy,
halo(C3)alkoxy, halo(C4)alkoxy, halo(Cs)alkoxy, halo(Cg)alkoxy, halo(C7)alkoxy, and
halo(Cg)alkoxy.

[0029] In another embodiment of this invention R3 may be selected from any combination of
one or more of the following - H, F, Cl, Br, I, CN, NOy, methyl, ethyl, (Cs)alkyl, (C4)alkyl,
(Cs)alkyl, (Cg)alkyl, (C7)alkyl, (Cg)alkyl, halomethyl, haloethyl, halo(Cs)alkyl, halo(Cg4)alkyl,
halo(Cs)alkyl, halo(Cg)alkyl, halo(C7)alkyl, halo(Cg)alkyl, methoxy, ethoxy, (Cs)alkoxy,
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(Cg)alkoxy, (Cs)alkoxy, (Cg)alkoxy, (C7)alkoxy, (Cg)alkoxy, halomethoxy, haloethoxy,
halo(C3)alkoxy, halo(Cg)alkoxy, halo(Cs)alkoxy, halo(Cg)alkoxy, halo(C7)alkoxy, and
halo(Cg)alkoxy.

[0030] In another embodiment of this invention R4 may be selected from any combination of
one or more of the following - H, F, CI, Br, I, CN, NOy, methyl, ethyl, (C3)alkyl, (C4)alkyl,
(Cs)alkyl, (Cg)alkyl, (C7)alkyl, (Cg)alkyl, halomethyl, haloethyl, halo(Cs3)alkyl, halo(C4)alkyl,
halo(Cs)alkyl, halo(Cg)alkyl, halo(C7)alkyl, halo(Cg)alkyl, methoxy, ethoxy, (Cs)alkoxy,
(Cy)alkoxy, (Cs)alkoxy, (Cg)alkoxy, (C7)alkoxy, (Cg)alkoxy, halomethoxy, haloethoxy,
halo(C3)alkoxy, halo(C4)alkoxy, halo(Cs)alkoxy, halo(Cg)alkoxy, halo(C7)alkoxy, and
halo(Cg)alkoxy.

[0031] In another embodiment of this invention R5 may be selected from any combination of
one or more of the following - H, F, CI, Br, I, CN, NOy, methyl, ethyl, (Cs)alkyl, (C4)alkyl,
(Cs)alkyl, (Cg)alkyl, (C7)alkyl, (Cg)alkyl, halomethyl, haloethyl, halo(Cs)alkyl, halo(Cg4)alkyl,
halo(Cs)alkyl, halo(Cg)alkyl, halo(C7)alkyl, halo(Cg)alkyl, methoxy, ethoxy, (Cs)alkoxy,
(Cy)alkoxy, (Cs)alkoxy, (Cg)alkoxy, (C7)alkoxy, (Cg)alkoxy, halomethoxy, haloethoxy,
halo(Cs)alkoxy, halo(C4)alkoxy, halo(Cs)alkoxy, halo(Cg)alkoxy, halo(C7)alkoxy, and
halo(Cg)alkoxy.

[0032] In another embodiment of this invention R2 and R4 are selected from F, CI, Br, |, CN,
and NO, and R1, R3, and RS are H.

[0033] In another embodiment of this invention R2, R3, and R4 are selected from F, Cl, Br, |,
CN, and NO5 and R1, and R5 are H.

[0034] In another embodiment of this invention R2, R3, and R4 are independently selected
from F and Cl and R1 and RS are H.

[0035] In another embodiment of this invention R1 is selected from Cl and H.

[0036] In another embodiment of this invention R2 is selected from CF3, CHs, Cl, F, and H.
[0037] In another embodiment of this invention R3 is selected from OCH3, CHs3, F, CI, or H.
[0038] In another embodiment of this invention R4 is selected from CF3, CHs, Cl, F, and H.
[0039] In another embodiment of this invention R5 is selected from F, Cl, and H.

[0040] In another embodiment of this invention R6 may be selected from any combination of
one or more of the following - halomethyl, haloethyl, halo(C3)alkyl, halo(Cg4)alkyl, halo(Cs)alkyl,
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halo(Cg)alkyl, halo(C7)alkyl, and halo(Cg)alkyl.

[0041] In another embodiment of this invention R6 is trifluoromethyl.

[0042] In another embodiment of this invention R7 may be selected from any combination of
one or more of the following - H, F, Cl, Br, and I.

[0043] In another embodiment of this invention R7 is selected from H, OCH3, and OH.

[0044] In another embodiment of this invention R8 may be selected from any combination of
one or more of the following - H, methyl, ethyl, (Cjz)alkyl, (Cy)alkyl, (Cs)alkyl, (Cg)alkyl,
(Cop)alkyl, (Cg)alkyl, halomethyl, haloethyl, halo(C3)alkyl, halo(C4)alkyl, halo(Cs)alkyl,
halo(Cg)alkyl, halo(C7)alkyl, and halo(Cg)alkyl.

[0045] In another embodiment of this invention R8 is selected from CH3 and H.

[0046] In another embodiment of this invention R9 may be selected from any combination of
one or more of the following - H, F, Cl, Br, I, methyl, ethyl, (C3)alkyl, (Cg)alkyl, (Cs)alkyl,
(Cg)alkyl, (C7)alkyl, (Cg)alkyl, halomethyl, haloethyl, halo(C3)alkyl, halo(C4)alkyl, halo(Cs)alkyl,
halo(Cg)alkyl, halo(C7)alkyl, halo(Cg)alkyl, methoxy, ethoxy, (Cs)alkoxy, (C4)alkoxy, (Cs)alkoxy,
(Cg)alkoxy, (C7)alkoxy, (Cg)alkoxy, halomethoxy, haloethoxy, halo(Cj)alkoxy, halo(Cg4)alkoxy,
halo(Cs)alkoxy, halo(Cg)alkoxy, halo(C7)alkoxy, and halo(Cg)alkoxy.

[0047] In another embodiment of this invention R10 may be selected from any combination of
one or more of the following - H, F, Cl, Br, I, CN, methyl, ethyl, (C3)alkyl, (C4)alkyl, (Cs)alkyl,
(Ce)alkyl, (C7y)alkyl, (Cg)alkyl, halomethyl, haloethyl, halo(C3)alkyl, halo(Cg4)alkyl, halo(Cs)alkyl,
halo(Cg)alkyl, halo(C7)alkyl, halo(Cg)alkyl, methoxy, ethoxy, (Cs)alkoxy, (C4)alkoxy, (Cs)alkoxy,
(Cg)alkoxy, (C7)alkoxy, (Cg)alkoxy, halomethoxy, haloethoxy, halo(Cj)alkoxy, halo(C4)alkoxy,
halo(Cs)alkoxy, halo(Cg)alkoxy, halo(C7)alkoxy, halo(Cg)alkoxy, cyclopropyl, cyclobutyl,
cyclopentyl, and cyclohexyl.

[0048] In another embodiment of this invention R10 may be selected from any combination of
one or more of the following - H, Cl, Br, CH3, and CF3.

[0049] In another embodiment of this invention R10 is selected from Br, C(=NOH)NHo>,
C(=0)H, C(=0O)NH,, C(=0)OCH,CH3, C(=0)OH, CF3, CH,CH3, CH>OH, CH3, CI, CN, F, H,
NH», NHC(=O)H, NHCH3, NOy, OCH3, OCHF 5, and pyridyl.

[0050] In another embodiment of this invention R11 is - C(=O)N(H)(cyclopropyl-(C(=O)N(H)
(CHoCF3)), C(=O)N(H)(cyclopropyl-(C(=S)N(H)(CH>CF3)), C(=O)N(H)(cyclobutyl-C(=O)N(H)
(CHoCF3)), and C(=O)N(H)(cyclopropyl-CN).
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[0051] In another embodiment of this invention R11 is - C(=(O or S))N(H)(cyclopropyl-(C(=(O
or S))N(H)(halo(C4-Cg)alkyl)), or C(=(O or S)N(H)(cyclobutyl-(C=(O or S))N(H)(halo(C1-
Cg)alkyl)). This embodiment may be combined with any embodiment of R1-R10 and any
embodiment of X1-X3.

[0052] In another embodiment of this invention R12 may be selected from any combination of
one or more of the following - H, F, Cl, Br, I, methyl, ethyl, (C3)alkyl, (Cg)alkyl, (Cs)alkyl,

(Cg)alkyl, (C7)alkyl, (Cg)alkyl, halomethyl, haloethyl, halo(C3)alkyl, halo(C4)alkyl, halo(Cs)alkyl,
halo(Cg)alkyl, halo(C7)alkyl, halo(Cg)alkyl, halomethoxy, haloethoxy, halo(C3)alkoxy,
halo(C4)alkoxy, halo(Cs)alkoxy, halo(Cg)alkoxy, halo(C7)alkoxy, and halo(Cg)alkoxy.

[0053] In another embodiment of this invention R12 is selected from CH3, and H.

[0054] In another embodiment of this invention R13 may be selected from any combination of
one or more of the following - H, F, Cl, Br, I, methyl, ethyl, (C3)alkyl, (Cg)alkyl, (Cs)alkyl,

(Ce)alkyl, (C7)alkyl, (Cg)alkyl, halomethyl, haloethyl, halo(C3)alkyl, halo(C4)alkyl, halo(Cs)alkyl,
halo(Cg)alkyl, halo(C7)alkyl, halo(Cg)alkyl, halomethoxy, haloethoxy, halo(C3)alkoxy,
halo(C4)alkoxy, halo(Cs)alkoxy, halo(Cg)alkoxy, halo(C7)alkoxy, and halo(Cg)alkoxy.

[0055] In another embodiment of this invention R13 is selected from CHs, Cl and H.

[0056] In another embodiment of this invention R12-R13 are a hydrocarbyl linkage containing
CH=CHCH=CH.

[0057] In another embodiment of this invention R14 may be selected from any combination of
one or more of the following - H, methyl, ethyl, (Cjz)alkyl, (Cy)alkyl, (Cs)alkyl, (Cg)alkyl,

(Cop)alkyl, (Cg)alkyl, halomethyl, haloethyl, halo(C3)alkyl, halo(C4)alkyl, halo(Cs)alkyl,
halo(Cg)alkyl, halo(C7)alkyl, halo(Cg)alkyl, methyl-aryl, ethyl-aryl, (C3)alkyl-aryl, (Cg)alkylaryl,
(Cog)alkyl-aryl, (Cg)alkyl-aryl, (C7)alkyl-aryl, (Cg)alkyl-aryl, methyl-(substituted-aryl), ethyl-
(substituted-aryl), (C3)alkyl-(substituted-aryl), (C4)alkyl-(substituted-aryl), (Cs)alkyl-(substituted-
aryl), (Cg)alkyl-(substituted-aryl), (C7)alkyl-(substituted-aryl), (Cg)alkyl-(substituted-aryl), O-
methyl-aryl, O-ethyl-aryl, O-(C3)alkyl-aryl, O-(C4)alkyl-aryl, O-(Csg)alkyl-aryl, O-(Cg)alkyl-aryl, O-
(Co)alkyl-aryl, O-(Cg)alkyl-aryl, O-methyl-(substituted-aryl), O-ethyl-(substituted-aryl), O-
(Csz)alkyl-(substituted-aryl), O-(Cyz)alkyl-(substituted-aryl), O-(Cs)alkyl-(substituted-aryl), O-
(Cg)alkyl-(substituted-aryl), O-(C7)alkyl-(substituted-aryl), O-(Cs)alkyl-(substituted-aryl), methyl-
heterocyclyl, ethyl-heterocyclyl, (Cj)alkyl-heterocyclyl, (Cg)alkyl-heterocyclyl, (Cs)alkyl-
heterocyclyl, (Cg)alkyl-heterocyclyl, (C7)alkyl-heterocyclyl, (Cg)alkyl-heterocyclyl, methyl-
(substituted-heterocyclyl), ethyl-(substituted-heterocyclyl), (Cs)alkyl-(substituted-heterocyclyl),
(Cyg)alkyl-(substituted-heterocyclyl), (Cs)alkyl-(substituted-heterocyclyl), (Cg)alkyl-(substituted-
heterocyclyl), (Cy)alkyl-(substituted-heterocyclyl), (Cg)alkyl-(substituted-heterocyclyl), O-
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methyl-heterocyclyl, O-ethyl-heterocyclyl, O-(Cs)alkyl-heterocyclyl, O-(C4)alkyl-heterocyclyl, O-
(Cs)alkyl-heterocyclyl, O-(Cg)alkyl-heterocyclyl, O-(C7)alkyl-heterocyclyl, O-(Cg)alkyl-
heterocyclyl, O-methyl-(substituted-heterocyclyl),  O-ethyl-(substituted-heterocyclyl), O-
(Cs)alkyl-(substituted-heterocyclyl), O-(Cy)alkyl-(substituted-heterocyclyl), O-(Cs)alkyl-
(substituted-heterocyclyl),  O-(Cg)alkyl-(substituted-heterocyclyl),  O-(C7)alkyl-(substituted-
heterocyclyl),  O-(Cg)alkyl-(substituted-heterocyclyl),  methyl-C(=O)N(R16)(R17),  ethyl-
C(=O)N(R16)(R17), (Cs)alkyl-C(=O)N(R16)(R17), (C4)alkyl-C(=O)N(R16)(R17), (Cs)alkyl-
C(=0O)N(R16)(R17), (Cg)alkyl-C(=O)N(R16)(R17), (C7)alkyl-C(=O)N(R16)(R17), and (Cg)alkyl-
C(=O)N(R16)(R17).

[0058] In another embodiment of this invention R14 may be selected from any combination of
one or more of the following - H, CH3, CH>CF3, CH»-halopyridyl, oxo-pyrrolidinyl, halophenyl,

thietanyl, CH>-phenyl, CHo-pyridyl, thietanyl-dioxide, CHx-halothiazolyl, C((CH3)2)-pyridyl, N(H)
(halophenyl), CHx-pyrimidinyl, CHj-tetrahydrofuranyl, CHjy-furanyl, O-CHy-halopyridyl, and
CH>C(=O)N(H)(CH2CF3).

[0059] In another embodiment of this invention R15 may be selected from any combination of
one or more of the following - H, methyl, ethyl, (Cs)alkyl, (Cg)alkyl, (Cs)alkyl, (Cg)alkyl,
(Co)alkyl, (Cg)alkyl, halomethyl, haloethyl, halo(C3)alkyl, halo(C4)alkyl, halo(Cs)alkyl,
halo(Cg)alkyl, halo(C7)alkyl, halo(Cg)alkyl, methyl-aryl, ethyl-aryl, (C3)alkyl-aryl, (Cg)alkylaryl,
(Cs)alkyl-aryl, (Cg)alkyl-aryl, (C7)alkyl-aryl, (Cg)alkyl-aryl, methyl-(substituted-aryl), ethyl-
(substituted-aryl), (C3)alkyl-(substituted-aryl), (C4)alkyl-(substituted-aryl), (Cs)alkyl-(substituted-
aryl), (Cg)alkyl-(substituted-aryl), (C7)alkyl-(substituted-aryl), (Cg)alkyl-(substituted-aryl), O-
methyl-aryl, O-ethyl-aryl, O-(Cs)alkyl-aryl, O-(C4)alkyl-aryl, O-(Cs)alkyl-aryl, O-(Cg)alkyl-aryl, O-
(C7)alkyl-aryl, O-(Cs)alkyl-aryl, O-methyl-(substituted-aryl), O-ethyl-(substituted-aryl), O-
(Cs)alkyl-(substituted-aryl), O-(Cg4)alkyl-(substituted-aryl), O-(Cs)alkyl-(substituted-aryl), O-
(Ceg)alkyl-(substituted-aryl), O-(C7)alkyl-(substituted-aryl), O-(Cs)alkyl-(substituted-aryl), methyl-
heterocyclyl, ethyl-heterocyclyl, (Cs)alkyl-heterocyclyl, (Cg)alkyl-heterocyclyl, (Cs)alkyl-
heterocyclyl, (Cg)alkyl-heterocyclyl, (C7)alkyl-heterocyclyl, (Cg)alkyl-heterocyclyl, methyl-
(substituted-heterocyclyl), ethyl-(substituted-heterocyclyl), (Cs)alkyl-(substituted-heterocyclyl),
(Cy)alkyl-(substituted-heterocyclyl), (Cs)alkyl-(substituted-heterocyclyl), (Cg)alkyl-(substituted-
heterocyclyl), (C7)alkyl-(substituted-heterocyclyl), (Cg)alkyl-(substituted-heterocyclyl), O-
methyl-heterocyclyl, O-ethyl-heterocyclyl, O-(Cs)alkyl-heterocyclyl, O-(C4)alkyl-heterocyclyl, O-
(Cs)alkyl-heterocyclyl, O-(Cg)alkyl-heterocyclyl, O-(C7)alkyl-heterocyclyl, O-(Cg)alkyl-
heterocyclyl,  O-methyl-(substituted-heterocyclyl),  O-ethyl-(substituted-heterocyclyl), O-
(Cs)alkyl-(substituted-heterocyclyl), O-(Cy)alkyl-(substituted-heterocyclyl), O-(Cs)alkyl-
(substituted-heterocyclyl),  O-(Cg)alkyl-(substituted-heterocyclyl),  O-(C7)alkyl-(substituted-
heterocyclyl),  O-(Cg)alkyl-(substituted-heterocyclyl),  methyl-C(=O)N(R16)(R17),  ethyl-
C(=O)N(R16)(R17), (Cj)alkyl-C(=O)N(R16)(R17), (C4)alkyl-C(=O)N(R16)(R17), (Csz)alkyl-
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[0060] In another embodiment of this invention R15 may be selected from any combination of
one or more of the following - H, CH3, CH,CF3, CH»-halopyridyl, oxo-pyrrolidinyl, halophenyl,

thietanyl, CHyo-phenyl, CHx-pyridyl, thietanyl-dioxide, CHx-halothiazolyl, C((CH3)2)-pyridyl, N(H)
(halophenyl), CHo-pyrimidinyl, CHo-tetrahydrofuranyl, CHo-furanyl, O-CHjy-halopyridyl, and
CHC(=O)N(H)(CH,CF3).

[0061] In another embodiment of this invention R16 may be selected from any combination of
one or more of the following - H, methyl, ethyl, (Cjz)alkyl, (Cy)alkyl, (Cs)alkyl, (Cg)alkyl,

(Cop)alkyl, (Cg)alkyl, halomethyl, haloethyl, halo(C3)alkyl, halo(C4)alkyl, halo(Cs)alkyl,
halo(Cg)alkyl, halo(C7)alkyl, halo(Cg)alkyl, methyl-aryl, ethyl-aryl, (C3)alkyl-aryl, (Cg)alkylaryl,
(Cog)alkyl-aryl, (Cg)alkyl-aryl, (C7)alkyl-aryl, (Cg)alkyl-aryl, methyl-(substituted-aryl), ethyl-
(substituted-aryl), (C3)alkyl-(substituted-aryl), (C4)alkyl-(substituted-aryl), (Cs)alkyl-(substituted-
aryl), (Cg)alkyl-(substituted-aryl), (C7)alkyl-(substituted-aryl), (Cg)alkyl-(substituted-aryl), O-
methyl-aryl, O-ethyl-aryl, O-(C3)alkyl-aryl, O-(C4)alkyl-aryl, O-(Csg)alkyl-aryl, O-(Cg)alkyl-aryl, O-
(Co)alkyl-aryl, 0-(Cg)alkyl-aryl, O-methyl-(substituted-aryl), O-ethyl-(substituted-aryl), O-
(Cz)alkyl-(substituted-aryl), O-(Cyz)alkyl-(substituted-aryl), O-(Cs)alkyl-(substituted-aryl), O-
(Cg)alkyl-(substituted-aryl), O-(C7)alkyl-(substituted-aryl), O-(Csg)alkyl-(substituted-aryl), methyl-
heterocyclyl, ethyl-heterocyclyl, (Cj)alkyl-heterocyclyl, (Cg)alkyl-heterocyclyl, (Cs)alkyl-
heterocyclyl, (Cg)alkyl-heterocyclyl, (C7)alkyl-heterocyclyl, (Cg)alkyl-heterocyclyl, methyl-
(substituted-heterocyclyl), ethyl-(substituted-heterocyclyl), (Cs)alkyl-(substituted-heterocyclyl),
(Cyg)alkyl-(substituted-heterocyclyl), (Cs)alkyl-(substituted-heterocyclyl), (Cg)alkyl-(substituted-
heterocyclyl), (C7)alkyl-(substituted-heterocyclyl), (Cg)alkyl-(substituted-heterocyclyl), O-
methyl-heterocyclyl, O-ethyl-heterocyclyl, O-(C3)alkyl-heterocyclyl, O-(C4)alkyl-heterocyclyl, O-
(Cs)alkyl-heterocyclyl, O-(Cg)alkyl-heterocyclyl, O-(Cy)alkyl-heterocyclyl, O-(Cg)alkyl-
heterocyclyl,  O-methyl-(substituted-heterocyclyl),  O-ethyl-(substituted-heterocyclyl), O-
(Cs)alkyl-(substituted-heterocyclyl), O-(Cgy)alkyl-(substituted-heterocyclyl), O-(Cs)alkyl-
(substituted-heterocyclyl),  O-(Cg)alkyl-(substituted-heterocyclyl),  O-(C7)alkyl-(substituted-
heterocyclyl), and O-(Cg)alkyl-(substituted-heterocyclyl).

[0062] In another embodiment of this invention R16 may be selected from any combination of
one or more of the following - H, CHyCF3, cyclopropyl, thietanyl, thietanyl dioxide, and

halophenyl.

[0063] In another embodiment of this invention R17 may be selected from any combination of
one or more of the following - H, methyl, ethyl, (Cj3)alkyl, (Cy)alkyl, (Cs)alkyl, (Cg)alkyl,

(Cop)alkyl, (Cg)alkyl, halomethyl, haloethyl, halo(C3)alkyl, halo(C4)alkyl, halo(Cs)alkyl,
halo(Cg)alkyl, halo(C7)alkyl, halo(Cg)alkyl, methyl-aryl, ethyl-aryl, (C3)alkyl-aryl, (Cg)alkylaryl,
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(Cog)alkyl-aryl, (Cg)alkyl-aryl, (C7)alkyl-aryl, (Cg)alkyl-aryl, methyl-(substituted-aryl), ethyl-
(substituted-aryl), (C3)alkyl-(substituted-aryl), (C4)alkyl-(substituted-aryl), (Cs)alkyl-(substituted-
aryl), (Cg)alkyl-(substituted-aryl), (C7)alkyl-(substituted-aryl), (Cg)alkyl-(substituted-aryl), O-
methyl-aryl, O-ethyl-aryl, O-(C3)alkyl-aryl, O-(C4)alkyl-aryl, O-(Cg)alkyl-aryl, O-(Cg)alkyl-aryl, O-
(Cop)alkyl-aryl, O-(Cg)alkyl-aryl, O-methyl-(substituted-aryl), O-ethyl-(substituted-aryl), O-
(Cjz)alkyl-(substituted-aryl), O-(Cyz)alkyl-(substituted-aryl), O-(Cs)alkyl-(substituted-aryl), O-
(Cg)alkyl-(substituted-aryl), O-(C7)alkyl-(substituted-aryl), O-(Cg)alkyl-(substituted-aryl), methyl-
heterocyclyl, ethyl-heterocyclyl, (Cj)alkyl-heterocyclyl, (Cg)alkyl-heterocyclyl, (Cs)alkyl-
heterocyclyl, (Cg)alkyl-heterocyclyl, (C7)alkyl-heterocyclyl, (Cg)alkyl-heterocyclyl, methyl-
(substituted-heterocyclyl), ethyl-(substituted-heterocyclyl), (Cs)alkyl-(substituted-heterocyclyl),
(Cyg)alkyl-(substituted-heterocyclyl), (Cs)alkyl-(substituted-heterocyclyl), (Cg)alkyl-(substituted-
heterocyclyl), (C7)alkyl-(substituted-heterocyclyl), (Cg)alkyl-(substituted-heterocyclyl), O-
methyl-heterocyclyl, O-ethyl-heterocyclyl, O-(C3)alkyl-heterocyclyl, O-(C4)alkyl-heterocyclyl, O-
(Cs)alkyl-heterocyclyl, O-(Cg)alkyl-heterocyclyl, O-(Cy)alkyl-heterocyclyl, O-(Cg)alkyl-
heterocyclyl,  O-methyl-(substituted-heterocyclyl),  O-ethyl-(substituted-heterocyclyl),  O-
(Cs)alkyl-(substituted-heterocyclyl), O-(Cy)alkyl-(substituted-heterocyclyl), O-(Cs)alkyl-
(substituted-heterocyclyl),  O-(Cg)alkyl-(substituted-heterocyclyl),  O-(C7)alkyl-(substituted-
heterocyclyl), and O-(Cg)alkyl-(substituted-heterocyclyl).

[0064] In another embodiment of this invention R17 may be selected from any combination of
one or more of the following - H, CHyCF3, cyclopropyl, thietanyl, thietanyl dioxide, and

halophenyl.
[0065] In another embodiment of this invention X1 is CR12, X2 is CR13, and X3 is CR9.

[0066] In another embodiment of this invention a heterocyclyl has preferably about 6 to 10
atoms in the ring structure, more preferably, 6 to 8 atoms.

[0067] The molecules of Formula One will generally have a molecular mass of about 100
Daltons to about 1200 Daltons. However, it is generally preferred if the molecular mass is from
about 120 Daltons to about 900 Daltons, and it is even more generally preferred if the
molecular mass is from about 140 Daltons to about 600 Daltons.

[0068] The benzyl alcohol of Formula IV, wherein R1, R2, R3, R4, R5, R6, and R7 are as
previously disclosed, can be synthesized in two ways. One way, disclosed in step a of Scheme
I, is by treatment of the ketone of Formula I, wherein R1, R2, R3, R4, R5, and R6 are as
previously disclosed, with a reducing agent, such as sodium borohydride (NaBH4), under basic
conditions, such as aqueous sodium hydroxide (NaOH), in a polar protic solvent, such as
methyl alcohol (CH30OH) at 0 °C. Alternatively, an aldehyde of Formula Ill, wherein R1, R2, R3,

R4, R5, and R7 are as previously disclosed, is allowed to react with trifluorotrimethylsilane in
the presence of a catalytic amount of tetrabutylammonium fluoride in a polar aprotic solvent,
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such as tetrahydrofuran (THF), as in step b of Scheme |. The compound of Formula IV can be
transformed into the compound of Formula V, wherein Y is selected from Br, Cl or |, and R1,
R2, R3, R4, R5, R6, and R7 are as previously disclosed, by reaction with a halogenating
reagent, such as N-bromosuccinimide and triethyl phosphite in a non-reactive solvent, such as
dichloromethane (CH2Cly) at reflux temperature to provide Y = Br, or such as thionyl chloride
and pyridine in a hydrocarbon solvent, such as toluene at reflux temperature to provide Y = Cl,
as in step ¢ of Scheme I.

Scheme 1
RS O
R4 R6
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R2 RS Ollpe RS Y oo
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R O R2 R2
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[0069] Formation of the styrene coupling partners can be accomplished as in Schemes I, IlI
IV and V.

[0070] In Scheme II, a vinylbenzoic acid of Formula VI, wherein R11 is (C=0)OH and R8, R9,
R10, R12, R13, X1, X2, and X3 are as previously disclosed, can be converted in two steps to
the vinylbenzamide of Formula Vlla, wherein R11 is (C=0)N(R14)(R15), and R8, R9, R10,
R12, R13, R14, R15, and X are as previously disclosed. As in step d of Scheme II, the benzoic
acid of Formula VI is treated with oxalyl chloride in the presence of a catalytic amount of N,N-
dimethylformamide (DMF) in a non-reactive solvent such as CHoCl, to form the acid chloride,
which is subsequently allowed to react with an amine (HN(R14)(R15)), wherein R14 and R15
are as previously disclosed, in the presence of a base, such as triethylamine, in a polar aprotic
solvent, such as THF, to provide the vinyl benzamide of Formula Vlla, wherein R11 is
(C=0)N(R14)(R15), and R8, R9, R10, R12, R13, R14, R15, X1, X2, and X3 are as previously
disclosed, as in step e of Scheme II.

Scheme Il
RS R&
X3 R10 X3 R10
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X2 X2,z
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VI Vila
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[0071] In Schemes IIl and |V, a halobenzoic acid of Formula VIII, wherein R18 is Br or I, R11 is
(C=0)OH and R9, R10, R12, R13, X1, X2, and X3 are as previously disclosed can be
converted to a vinylbenzoic acid ester of Formula VIIb1 or Formula VIIb2, wherein R18 is Br or
I, R11 is (C=0)0O(C4-Cg alkyl), and R8, R9, R10, R12, R13, X1, X2, and X3 are as previously
disclosed. In step f of Scheme IlI, the halobenzoic acid of Formula VIII, wherein R18 is Br, is
treated with a base, such as n-butyllithium (n-BuLi), and DMF in a polar, aprotic solvent, such
as THF, at a temperature of about -78 °C. The resulting formyl benzoic acid is allowed to react
with an acid, such as sulfuric acid (H>SOy), in the presence of an alcohol, such as ethyl alcohol
(EtOH), as in step g, to provide the formyl benzoic acid ethyl ester of Formula IX, wherein R11
is (C=0)0O(C-Cg alkyl), and R9, R10, R12, R13, X1, X2, and X3 are as previously disclosed.
The vinyl benzoic acid ester of Formula VIIb1 is accessed via reaction of the compounds of
Formula IX, with a base, such as potassium carbonate (K,CO3), and methyl triphenyl

phosphonium bromide in a polar aprotic solvent, such as 1,4-dioxane, at ambient temperature,
as in step h of Scheme Il

Scheme III
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[0072] In step i of Scheme IV, the halobenzoic acid of Formula VIII, wherein R18 is Br, R11 is
(C=0)OH, and R8, R9, R10, R12, R13, X1, X2, and X3 are as previously disclosed, is treated
with di-tert-butyl dicarbonate in the presence of a base, such as triethylamine (Et3N) and a
catalytic amount of 4-(dimethylamino)pyridine (DMAP) in a polar aprotic solvent, such as THF,
at ambient temperature. The resulting benzoic acid tert-butyl ester is allowed to react with vinyl
boronic anhydride pyridine complex in the presence of a palladium catalyst, such a
tetrakis(triphenylphospine)palladium(0) (Pd(PPh3)s), and a base, such as KyCOg, in a non-
reactive solvent such as toluene at reflux temperature, as in step j, to provide the vinyl benzoic
acid ester of Formula VIIb2, wherein R11 is (C=0)O(C4-Cg alkyl), and R8, R9, R10, R12, R13,

X1, X2, and X3 are as previously disclosed.

Scheme IV
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[0073] In step k of Scheme V, the vinyl benzoic acid ester of Formula VIIb2, wherein R10 is Br,
R11 is (C=0)O(C1-Cg alkyl), and R8, R9, R12, R13, X1, X2, and X3 are as previously defined,



DK/EP 2934118 T5

can be further transformed into the corresponding vinyl benzoic acid ester of Formula VIIb3,
wherein R10 is CN, R11 is (C=0)O(C1-Cg alkyl), and R8, R9, R12, R13, X1, X2, and X3 are as
previously disclosed, by reaction with copper(l) cyanide (CuCN) in a polar aprotic solvent, such
as DMF, at 140 °C.

Scheme V
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[0074] Coupling of the compounds of Formula V with the compounds of Formula Vlla, VIib1,
VIIb2 and VIIb3 can be accomplished as in Schemes VI, VII, and VIII. In step I of Scheme VI, a
compound of Formula V, wherein Y, R1, R2, R3, R4, R5, R6, and R7 are as previously
disclosed, and the vinylbenzamide of Formula Vlla, wherein R11 is (C=O)N(R14)(R15), and
R8, R9, R10, R12, R13, R14, R15, X1, X2, and X3 are as previously disclosed, are allowed to
react in the presence of copper(l) chloride (CuCl) and 2,2-bipyridyl in a solvent, such as 1,2-
dichlorobenzene, at a temperature of about 180 °C to provide the molecules of Formula One,
wherein R11 is (C=0)N(R14)(R15) * not according to the invention, and R1, R2, R3, R4, R5,
R6, R7, R8, R9, R10, R12, R13, R14, R15, X1, X2, and X3 are as previously disclosed.

Scheme VI
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[0075] In step I of Scheme VII, the compound of Formula V, wherein Y, R1, R2, R3, R4, R5,
R6, and R7 are as previously disclosed, and the vinylbenzoic acid ester of Formula VIib1,
wherein R11 is (C=0)O(C¢-Cg alkyl), and R8, R9, R10, R12, R13, X1, X2, and X3 are as
previously disclosed, are allowed to react in the presence of CuCl and 2,2-bipyridyl in a
solvent, such as 1,2-dichlorobenzene, at a temperature of about 180 °C to provide the
compounds of Formula Xa, wherein R11 is (C=0)O(C4-Cg alkyl), and R1, R2, R3, R4, R5, RG6,
R7, R8, R9, R10, R12, R13, X1, X2, and X3 are as previously disclosed. The compounds of
Formula Xa are then converted to the molecules of Formula One, wherein R11 is (C=0O)N(R14)
(R15) * not according to the invention, and R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, R12,
R13, R14, R15, X1, X2, and X3 are as previously disclosed, by either a two-step process as
disclosed in steps m and n or in one step as disclosed in step 0. In step m of Scheme VII, the
ester of Formula Xa is saponified to the corresponding acid under acidic conditions, such as
about 11 Normal (N) hydrochloric acid (HCI), in a polar aprotic solvent, such as 1,4-dioxane, at
about 100 °C. The acid can subsequently be coupled to an amine (HN(R14)(R15)), wherein
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R14 and R15 are as previously disclosed, using peptide coupling reagents, such as 1-
hydroxybenzotriazole (HOBt), N-(3-dimethylaminopropyl)-N"-ethyl-carbodiimide hydrochloride
(EDC o HCI), benzotriazol-1-yl-oxytripyrrolidinophosphonium hexafluorophosphate (PyBOP), 2-
chloro-1,3-dimethylimidazolidinium hexafluorophosphate (CIP), 1-hydroxy-7-azabenzotriazole
(HOAL), or O-benzotriazole-N,N,N’,N'-tetramethyl-uronium-hexafluoro-phosphate (HBTU) in the
presence of a base, such as N,N-diisopropylethylamine (DIEA) or 4-(dimethylamino)pyridine
(DMAP), to give the molecules of Formula One, wherein R11 is (C=0)N(R14)(R15), and R1,
R2, R3, R4, R5, R6, R7, R8, R9, R10, R12, R13, R14, R15, X1, X2, and X3 are as previously
disclosed. Alternatively, the ester of Formula Xa is allowed to react with an amine (HN(R14)
(R15)) in the presence of a solution of trimethylaluminum in toluene in a non-reactive solvent,
such as CH,Clo, at ambient temperature, as in step o of Scheme VII, to access the molecules
of Formula One, wherein R11 is (C=0O)N(R14)(R15) * not according to the invention, and R1,
R2, R3, R4, R5, R6, R7, R8, R9, R10, R12, R13, R14, R15, X1, X2, and X3 are as previously
disclosed.

Scheme VII
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Formula One

[0076] In step I of Scheme VIII, the compound of Formula V, wherein Y, R1, R2, R3, R4, R5,
R6, and R7 are as previously disclosed, and the vinylbenzoic acid ester of Formula VIIb2 or
VIIb3, wherein R11 is (C=0)0O(C1-Cg alkyl), and R8, R9, R10, R12, R13, X1, X2, and X3 are as
previously disclosed, are allowed to react in the presence of CuCl and 2,2-bipyridyl in a
solvent, such as 1,2-dichlorobenzene, at a temperature of about 180 °C to provide the
compounds of Formula Xb, wherein R11 is (C=0)OH, and R1, R2, R3, R4, R5, R6, R7, R8, R9,
R10, R12, R13, R14, R15, X1, X2, and X3 are as previously disclosed. The compounds of
Formula Xb are then converted to the molecules of Formula One, wherein R11 is (C=0O)N(R14)
(R15) * not according to the invention, and R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, R12,
R13, R14, R15, X1, X2, and X3 are as previously disclosed, in one step as disclosed in step n.
In step n of Scheme VIII, the acid of Formula Xb can be coupled to an amine (HN(R14)(R15)),
wherein R14 and R15 are as previously disclosed, using peptide coupling reagents, such as 1-
hydroxybenzotriazole (HOBt), N-(3-dimethylaminopropyl)-N"-ethyl-carbodiimide hydrochloride
(EDC o HCI), benzotriazol-1-yl-oxytripyrrolidinophosphonium hexafluorophosphate (PyBOP), 2-
chloro-1,3-dimethylimidazolidinium hexafluorophosphate (CIP), 1-hydroxy-7-azabenzotriazole
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(HOAL), or O-benzotriazole-N,N,N’,N'-tetramethyl-uronium-hexafluoro-phosphate (HBTU) in the
presence of a base, such as N,N-diisopropylethylamine (DIEA) or 4-(dimethylamino)pyridine
(DMAP), to give the molecules of Formula One, wherein R11 is (C=0O)N(R14)(R15) * not
according to the invention, and R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, R12, R13, R14, R15,
X1, X2, and X3 are as previously disclosed.

Scheme VIII
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Formula One

[0077] In step t of Scheme XllI, the vinyl benzyl chloride of Formula Xla, wherein R11 is -
CH-CI and R8, R9, R10, R12, R13, X1, X2, and X3 are as previously defined, can be
transformed into the corresponding phthalimide-protected benzyl amine of Formula Xlla,
wherein R11 is CHoN(Phthalimide), and R8, R9, R10, R12, R13, X1, X2, and X3 are as

previously disclosed, by reaction with potassium phthalimide in a polar aprotic solvent, such as
DMF, at 70 °C.

Scheme XIII
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[0078] In step u of Scheme XIV, the 4-methylbenzonitrile of Formula Xllla, wherein R11 is CH3

and R9, R10, R12, R13, X1, X2, and X3 are as previously defined, can be transformed into the
corresponding benzyl bromide of Formula XlIVa, wherein R11 is CH,Br and R8, R9, R10, R12,

R13, X1, X2, and X3 are as previously disclosed, by reaction with N-bromosuccinimide (NBS)
and azobisisobutyronitrile (AIBN) in a non-reactive solvent, such as carbon tetrachloride at 77
°C. The nitrile group (CN) of Formula XIVa can be reduced to the corresponding aldehyde of
Formula XVa, wherein R11 is CHyBr and R9, R10, R12, R13, X1, X2, and X3 are as previously
defined via reaction with diisobutylaluminum hydride (DIBAL-H) in an aprotic solvent, such as
toluene, at 0 °C, followed by quenching with 1.0 M hydrochloric acid (HCI) as in step v of
Scheme XIV. The compound of Formula XVa can be further transformed to the corresponding
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phthalimide-protected benzyl amine of Formula XVla, wherein R11 is CHoN(Phthalimide) and

R9, R10, R12, R13, X1, X2, and X3 are as previously disclosed, by reaction with potassium
phthalimide in a polar aprotic solvent, such as DMF, at 60 °C as in step t of Scheme XIV. In
step w of Scheme XIV, the aldehyde of Formula XVla can be converted to the olefin of Formula
Xllb, wherein R11 is CHoN(Phthalimide) and R8, R9, R10, R12, R13, X1, X2, and X3 are as
previously disclosed, by reaction with methyl triphenyl phosphonium bromide in a polar aprotic
solvent, such as 1,4-dioxane, in the presence of a base, such as KyCOs, at ambient

temperature.
Scheme X1V
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[0079] The aldehyde of Formula XVa, wherein R11 is CH,Br and R9, R10, R12, R13, X1, X2,
and X3 are as previously defined, can be reacted with a nucleophile, such as 2-aminopyridine,
in a polar aprotic solvent, such as N,N-dimethylacetamide (DMA), in the presence of a base,
such as KoCOj3, at ambient temperature to provide the compound of Formula XVII, wherein
R11 is CHoNH(2-pyridine) and R9, R10, R12, R13, X1, X2, and X3 are as previously disclosed,
as in step x of Scheme XV. In step w of Scheme XV, the compound of Formula XVII can be
converted to the olefin of Formula XVIII, wherein R11 is CHoNH(2-pyridine) and R8, R9, R10,
R12, R13, X1, X2, and X3 are as previously disclosed.

Scheme XV
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[0080] In a two-step, one-pot reaction as in steps y and z of Scheme XVI, the compound of
Formula XIX can be reacted with the compounds of Formula XX, wherein R10 and R11 are Cl,
X1is N, and R9, R13, X2, and X3 are as previously disclosed, in the presence of a base, such
as sodium hydride (NaH), and a polar aprotic solvent, such as DMF, at ambient temperature to
provide the compounds of Formula XXI, wherein R10 is Cl, R11 is (CH)NH,CO,CH,CH3, X1 is
N, and R9, R13, X2, and X3 are as previously defined. Hydrolysis and decarboxylation of the
compounds of Formula XXI can be accomplished by reaction under acidic conditions, such as
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with 3 N HCI, at reflux temperature, to afford the compounds of Formula XXII, wherein R10 is
Cl, R11 is CHoNHoeHCI, X1 is N, and R9, R13, X2, and X3 are as previously disclosed, as in
step aa in Scheme XVI. The compounds of Formula XXII can be further transformed to the
corresponding phthalimide-protected benzyl amines of Formula XXllla, wherein R10 is ClI, R11
is CHoN(Phthalimide), X1 is N, and R9, R13, X1, X2, and X3 are as previously disclosed, by
reaction with phthalic anhydride in the presence of a base, such as Et3N, and an aprotic
solvent, such as toluene, at reflux temperature as in step ab of Scheme XVI. The bromide of
Formula XXllla can be converted to the olefin of Formula Xlic, wherein R10 is CI, R11 is
CHoN(Phthalimide), X1 is N, and R8, R9, R13, X2 and X3 are as previously disclosed, by
reaction with vinyl boronic anhydride pyridine complex in the presence of a palladium catalyst,
such as Pd(PPh3)4, and a base, such as KoCOg3, in a non-reactive solvent such as toluene at

reflux temperature, as in step ac of Scheme XVI.
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[0081] In step u of Scheme XVII, the 4-methylnaphthonitrile of Formula Xlllb, wherein X3 is
CR9, R10 and X3 together form a linkage having 4 carbon atoms and with the ring carbon
atoms form a 6-membered aromatic ring, R11 is CH3, and R12, R13, X1 and X2 are as

previously defined, can be transformed into the corresponding naphthyl bromide of Formula
XIVb, wherein X3 is CR9, R10 and X3 together form a linkage having 4 carbon atoms and with
the ring carbon atoms form a 6-membered aromatic ring, R11 is CH,Br, and R12, R13, X1 and
X2 are as previously disclosed, by reaction with N-bromosuccinimide (NBS) and
azobisisobutyronitrile (AIBN) in a non-reactive solvent, such as carbon tetrachloride at 77 °C.
The nitrile group (CN) of Formula XIVb can be reduced to the corresponding aldehyde of
Formula XVb, wherein X3 is CR9, R10 and X3 together form a linkage having 4 carbon atoms
and with the ring carbon atoms form a 6-membered aromatic ring (or if desired a non-aromatic
ring), R11 is CHoBr, and R12, R13, X1 and X2 are as previously defined via reaction with
diisobutylaluminum hydride (DIBAL-H) in an aprotic solvent, such as toluene, at 0 °C, followed
by quenching with 1.0 M HCI as in step v of Scheme XVII. The compound of Formula XVb can
be further transformed to the corresponding phthalimide-protected benzyl amine of Formula
XVIb, wherein X3 is CR9, R10 and X3 together form a linkage having 4 carbon atoms and with
the ring carbon atoms form a 6-membered aromatic ring, R11 is CH,N(Phthalimide), and R12,

R13, X1 and X2 are as previously disclosed, by reaction with potassium phthalimide in a polar
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aprotic solvent, such as DMF, at 60 °C as in step t of Scheme XVII. In step w of Scheme XVII,
the aldehyde of Formula XVIb can be converted to the olefin of Formula Xlld, wherein X3 is
CR9, R10 and X3 together form a linkage having 4 carbon atoms and with the ring carbon
atoms form a 6-membered aromatic ring, R11 is CH,N(Phthalimide), and R8, R12, R13, X1

and X2 are as previously disclosed, by reaction with methyl triphenyl phosphonium bromide in
a polar aprotic solvent, such as 1,4-dioxane, in the presence of a base, such as K,CO3, at

ambient temperature.
Scheme XVII
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[0082] The compound of Formula XXIV, wherein R11 is NHNH,eHCI and R9, R10, R12, R13,

X1, X2, and X3 are as previously disclosed, can be transformed into the corresponding
phthalimide-protected hydrazine of Formula XXV, wherein R11 is NHN(Phthalimide) and R9,
R10, R12, R13, X1, X2, and X3 are as previously disclosed, by reaction with phthalic anhydride
in glacial acetic acid at reflux temperature as in step ad of Scheme XVIII. The bromide of
Formula XXV can be converted to the olefin of Formula Xlle, wherein R11 is NHN(Phthalimide)
and R8, R9, R10, R13, X1, X2 and X3 are as previously disclosed, by reaction with vinyl
boronic anhydride pyridine complex in the presence of a palladium catalyst, such as
Pd(PPh3)4, and a base, such as KoCOg3, in a polar aprotic solvent such as 1,2-dimethoxyethane

at 150 °C under microwave conditions, as in step ae of Scheme XVIII.

Scheme XVIII
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[0083] In step af of Scheme XIX, the compound of Formula XXVI, wherein R11 is B(OH),, and

R8, R9, R10, R12, R13, X1, X2, and X3 are as previously disclosed, are allowed to react with
2-hydroxyisoindoline-1,3-dione in the presence of CuCl and pyridine in a solvent, such as 1,2-
dichlorobenzene, at ambient temperature to provide the compound of Formula XlIf, wherein
R11 is ON(Phthalimide) and R8, R9, R10, R12, R13, X1, X2, and X3 are as previously

disclosed.
Scheme XIX
RR RR
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[0084] In step I of Scheme XX, the compound of Formula V, wherein Y, R1, R2, R3, R4, R5,
R6, and R7 are as previously disclosed, and the compounds of Formula Xlla, wherein R11 is
CHoN(Phthalimide) and R8, R9, R10, R12, R13, X1, X2, and X3 are as previously disclosed,
are allowed to react in the presence of CuCl and 2,2-bipyridyl in a solvent, such as 1,2-
dichlorobenzene, at a temperature of about 180 °C to provide the corresponding compounds
of Formula XXVlla, wherein R11 is CHoN(Phthalimide) and R1, R2, R3, R4, R5, R6, R7, R8,
R9, R10, R12, R13, X1, X2, and X3 are as previously disclosed. The phthalimide protecting
group in the compounds of Formula XXVlla is removed as in step ag of Scheme XX by
reaction with hydrazine hydrate in a polar protic solvent such as EtOH at 90 °C to provide the
compounds of Formula XXVllla, wherein R11 is CHoNH» and R1, R2, R3, R4, R5, R6, R7, RS,
R9, R10, R12, R13, X1, X2, and X3 are as previously disclosed. The compounds of Formula
XXVIllla can be transformed into the compounds of Formula One, wherein R11 is CHoN(C=0)

(R14) * not according to the invention and R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, R12, R13,
X1, X2, and X3 are as previously disclosed, by acylation with an anhydride, such as acetic
anhydride, and a base, such as Et3N, in a non-reactive solvent such as CHyClp at 0 °C as in

step ah4 of Scheme XX.

Scheme XX
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[0085] In step I of Scheme XXI, the compound of Formula V, wherein Y, R1, R2, R3, R4, R5,
R6, and R7 are as previously disclosed, and the compounds of Formula Xllb, wherein R11 is
CHoN(Phthalimide) and R8, R9, R10, R12, R13, X1, X2, and X3 are as previously disclosed,
are allowed to react in the presence of CuCl and 2,2-bipyridyl in a solvent, such as 1,2-
dichlorobenzene, at a temperature of about 180 °C to provide the corresponding compounds
of Formula XXVIIb, wherein R11 is CHoN(Phthalimide) and R1, R2, R3, R4, R5, R6, R7, R8,
R9, R10, R12, R13, X1, X2, and X3 are as previously disclosed. The phthalimide protecting
group in the compounds of Formula XXVIIb is removed as in step ag of Scheme XXl by



DK/EP 2934118 T5

reaction with hydrazine hydrate in a polar protic solvent such as EtOH at 90 °C to provide the
compounds of Formula XXVIIIb, wherein R11 is CHoNH» and R1, R2, R3, R4, R5, R6, R7, RS,

R9, R10, R12, R13, X1, X2, and X3 are as previously disclosed. The compounds of Formula
XXVIlIb can be transformed into the compounds of Formula One, wherein R11 is CHoN(C=0)

(R14) * not according to the invention and R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, R12, R13,
X1, X2, and X3 are as previously disclosed, by reaction with an acid in the presence of
HOBteH,O, EDCeHCI and a base, such as DIEA, in a polar aprotic solvent, such as DMF, as in

step aha, of Scheme XXI.

[0086] In another embodiment, the compounds of Formula XXVIlIb can be transformed into
the compounds of Formula One, wherein R11 is CHoN(C=S)(R14) * not according to the

invention and R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, R12, R13, X1, X2, and X3 are as
previously disclosed, by reaction with a thioacid in the presence of HOBteH,O, EDCeHCI and a

base, such as DIEA, in a polar aprotic solvent, such as DMF, as in step ahz of Scheme XXI.

[0087] In another embodiment, the compounds of Formula XXVIlIb can be transformed into
the compounds of Formula One, wherein R11 is CH>N(C=0)N(R14)(R15) * not according to

the invention and R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, R12, R13, X1, X2, and X3 are as
previously disclosed, in two steps. The first step (step ah3; of Scheme XXI) involves reaction

with an aldehyde in a polar protic solvent such as methyl alcohol, followed by reaction with
sodium borohydride. The second step (step ahg, of Scheme XXI) involves acylation with an

acid chloride, such as cyclopropylcarbonyl chloride, and a base, such as Et3N, in a non-

reactive solvent such as CH,Cl, at ambient temperature of Scheme XXI.

[0088] In another embodiment, the compounds of Formula XXVIlIb can be transformed into
the compounds of Formula One, wherein R11 is CH,N(C=0)N(R14)(R15) * not according to

the invention and R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, R12, R13, X1, X2, and X3 are as
previously disclosed, by reaction with an isocyanate (step aiy of Scheme XXI) or a carbamoyl

chloride (step ai2 of Scheme XXI) in the presence of a base such as EtzN and in a non-reactive

solvent such as CHoCl, at 0 °C.

[0089] In another embodiment, the compounds of Formula XXVIlIb can be transformed into
the compounds of Formula One, wherein R11 is CHoN(C=S)N(R14)(R15) * not according to the

invention and R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, R12, R13, X1, X2, and X3 are as
previously disclosed, by reaction with an isothiocyanate in the presence of a base such as EtzN

and in a non-reactive solvent such as CHCly at 0 °C, as in steps aj of Scheme XXI.

[0090] In another embodiment, the compounds of Formula XXVIlIb can be transformed into
the compounds of Formula One, wherein R11 is * not according to the invention and R1, R2,
R3, R4, R5, R6, R7, R8, R9, R10, R12, R13, X1, X2, and X3 are as previously disclosed, by
reaction with a dicarbonate, such as di-tert-butyl dicarbonate in the presence of a base such as
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Et3N and in a non-reactive solvent such as CH,Cl, at ambient temperature, as in steps ak of
Scheme XXI.

[0091] In yet another embodiment, the compounds of Formula XXVIIIb can be transformed
into the compounds of Formula One, wherein R11 is CHoN(C=0)(C=0)0O(R14) * not according
to the invention and R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, R12, R13, X1, X2, and X3 are
as previously disclosed, by reaction with a chlorooxalic acid ester, such as 2-chloro-2-
oxoacetate in the presence of a base such as Et3N and in a non-reactive solvent such as

CHoCl, at 0 °C, as in steps al of Scheme XXI.

Scheme X X1
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+
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steps
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[0092] In step I of Scheme XXII, the compound of Formula V, wherein Y, R1, R2, R3, R4, R5,
R6, and R7 are as previously disclosed, and the compounds of Formula Xllc, wherein R10 is
Cl, R11 is CHoN(Phthalimide), X1 is N, and R8, R9, R12, R13, X2, and X3 are as previously
disclosed, are allowed to react in the presence of CuCl and 2,2-bipyridyl in a solvent, such as
1,2-dichlorobenzene, at a temperature of about 180 °C to provide the corresponding
compounds of Formula XXVIlc, wherein R10 is Cl, R11 is CHy;N(Phthalimide), X1 is N, and R1,
R2, R3, R4, R5, R6, R7, R8, R9, R12, R13, X2, and X3 are as previously disclosed. The
phthalimide protecting group in the compounds of Formula XXVlic is removed as in step ag of
Scheme XXII by reaction with hydrazine hydrate in a polar protic solvent such as EtOH at 90 °C
to provide the compounds of Formula XXVllic, wherein R10 is CI, R11 is CHoNH», X1 is N, and
R1, R2, R3, R4, R5, R6, R7, R8, R9, R12, R13, X2, and X3 are as previously disclosed. The
compounds of Formula XXVllic can be transformed into the compounds of Formula One,
wherein R10 is Cl, R11 is CHoN(C=0)(R14) * not according to the invention, X1 is N, and R1,
R2, R3, R4, R5, R6, R7, R8, R9, R12, R13, X2, and X3 are as previously disclosed, by reaction
with an acid in the presence of HOBteH,O, EDCeHCI and a base, such as DIEA, in a polar

aprotic solvent, such as CH5Cl,, as in step ahg, of Scheme XXII.
Scheme XXl
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[0093] In step I of Scheme XXIII, the compound of Formula V, wherein Y, R1, R2, R3, R4, R5,
R6, and R7 are as previously disclosed, and the compounds of Formula Xlld, wherein X3 is
CR9, R10 and X3 together form a linkage having 4 carbon atoms and with the ring carbon
atoms form a 6-membered aromatic ring (or if desired a non-aromatic ring), R11 is
CHoN(Phthalimide) and R8, R9, R12, R13, X1 and X2 are as previously disclosed, are allowed
to react in the presence of CuCl and 2,2-bipyridyl in a solvent, such as 1,2-dichlorobenzene, at
a temperature of about 180 °C to provide the corresponding compounds of Formula XXVIId,
wherein X3 is CR9, R10 and X3 together form a linkage having 4 carbon atoms and with the
ring carbon atoms form a 6-membered aromatic ring, R11 is CHoN(Phthalimide) and R1, R2,
R3, R4, R5, R6, R7, R8, R9, R12, R13, X1 and X2 are as previously disclosed. The phthalimide
protecting group in the compounds of Formula XXVIId is removed as in step ag of Scheme
XXl by reaction with hydrazine hydrate in a polar protic solvent such as EtOH at 90 °C to
provide the compounds of Formula XXVIIld, wherein X3 is CR9, R10 and X3 together form a
linkage having 4 carbon atoms and with the ring carbon atoms form a 6-membered aromatic
ring, R11 is CHoNH> and R1, R2, R3, R4, R5, R6, R7, R8, R9, R12, R13, X1 and X2 are as
previously disclosed. The compounds of Formula XXVIIId can be transformed into the
compounds of Formula One, wherein X3 is CR9, R10 and X3 together form a linkage having 4
carbon atoms and with the ring carbon atoms form a 6-membered aromatic ring, R11 is
CHoN(C=0)(R14) * not according to the invention and R1, R2, R3, R4, R5, R6, R7, R8, R9,
R12, R13, X1 and X2 are as previously disclosed, by reaction with an acid in the presence of
HOBteH,O, EDCeHCI and a base, such as DIEA, in a polar aprotic solvent, such as CHyCly, as

in step ahgp of Scheme XXIII.

[0094] In another embodiment, the compounds of Formula XXVIlld can be transformed into
the compounds of Formula One, wherein X3 is CR9, R10 and X3 together form a linkage
having 4 carbon atoms and with the ring carbon atoms form a 6-membered aromatic ring, R11
is CHoN(C=0)N(R14)(R15) * not according to the invention and R1, R2, R3, R4, R5, R6, R7,
R8, R9, R10, R12, R13, X1 and X2 are as previously disclosed, by reaction with an isocyanate
in the presence of a base such as Et3N and in a non-reactive solvent such as CH»Cl, at 0 °C
as in step aiq of Scheme XXIII.
Scheme XXITT
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[0095] In step I of Scheme XXIV, the compound of Formula V, wherein Y, R1, R2, R3, R4, R5,
R6, and R7 are as previously disclosed, and the compounds of Formula Xlle, wherein R11 is
NHN(Phthalimide) and R8, R9, R12, R13, X1, X2, and X3 are as previously disclosed, are
allowed to react in the presence of CuCl and 2,2-bipyridyl in a solvent, such as 1,2-
dichlorobenzene, at a temperature of about 180 °C to provide the corresponding compounds
of Formula XXVlle, wherein R11 is NHN(Phthalimide) and R1, R2, R3, R4, R5, R6, R7, R8, R9,
R12, R13, X1, X2, and X3 are as previously disclosed. The phthalimide protecting group in the
compounds of Formula XXVlle is removed as in step ag of Scheme XXIV by reaction with
hydrazine hydrate in a polar protic solvent such as EtOH at 90 °C to provide the compounds of
Formula XXVllle, wherein R11 is NHNH> and R1, R2, R3, R4, R5, R6, R7, R8, R9, R12, R13,
X1, X2, and X3 are as previously disclosed. The compounds of Formula XXVllle can be
transformed into the compounds of Formula One, wherein R11 is NHN(C=0)(R14) * not
according to the invention and R1, R2, R3, R4, R5, R6, R7, R8, R9, R12, R13, X1, X2, and X3
are as previously disclosed, by reaction with an acid in the presence of HOBteH,O, EDCeHCI
and a base, such as DIEA, in a polar aprotic solvent, such as CH.Cl,, as in step ahy, of

Scheme XXIV.

Scheme XXIV
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[0096] In step I of Scheme XXV, the compound of Formula V, wherein Y, R1, R2, R3, R4, R5,
R6, and R7 are as previously disclosed, and the compounds of Formula XlIf, wherein R11 is
ON(Phthalimide) and R8, R9, R10, R12, R13, X1, X2, and X3 are as previously disclosed, are
allowed to react in the presence of CuCl and 2,2-bipyridyl in a solvent, such as 1,2-
dichlorobenzene, at a temperature of about 180 °C to provide the corresponding compounds
of Formula XXVIIf, wherein R11 is ON(Phthalimide) and R1, R2, R3, R4, R5, R6, R7, R8, R9,
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R10, R12, R13, X1, X2, and X3 are as previously disclosed. The phthalimide protecting group
in the compounds of Formula XXVIIf is removed as in step ag of Scheme XXV by reaction with
hydrazine hydrate in a polar protic solvent such as EtOH at 90 °C to provide the compounds of
Formula XXVIIIf, wherein R11 is ONH» and R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, R12,
R13, X1, X2, and X3 are as previously disclosed. The compounds of Formula XXVIIIf can be
transformed into the compounds of Formula One, wherein R11 is ON(C=0)(R14) * not
according to the invention and R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, R12, R13, X1, X2,
and X3 are as previously disclosed, by reaction with an acid in the presence of HOBteH>0,
EDCeHCI and a base, such as DIEA, in a polar aprotic solvent, such as CHyCl,, as in step ahy

of Scheme XXV.

Scheme XXV
R5 Y R6 RS R5 R6R7R8
Rd R7 X3_R10 ! R4 N X3_R10
+ | - . |
X2 l X2 l
R3 Rl X1 R11 R3 R1 X1 RI11
R2 R2
Vv XNf XXVIL
5 R6__R8 . RS
R3 R7 RS R6R7
R4 > X3_RIO g R4 X3_RI10
ag [ 26 i
- X2 = - P
R3 R1 X1 RI1 R3 Rl X2Xl R11
R2 R2
XXVIUIf Formula One

[0097] In step I of Scheme XXVI, the compound of Formula V, wherein Y, R1, R2, R3, R4, R5,
R6, and R7 are as previously disclosed, and the compounds of Formula XVIII, wherein R11 is
CHyNH(2-pyridine) and R8, R9, R10, R12, R13, X1, X2, and X3 are as previously disclosed,
are allowed to react in the presence of CuCl and 2,2-bipyridyl in a solvent, such as 1,2-
dichlorobenzene, at a temperature of about 180 °C to provide the corresponding compounds
of Formula One, wherein R11 is CH,NH(2-pyridine) * not according to the invention, and R1,

R2, R3, R4, R5, R6, R7, R8, R9, R10, R12, R13, X1, X2, and X3 are as previously disclosed.

[0098] The compounds of Formula One can be further elaborated by standard methods. For
example, when R11 contains a thioether, the thioether can be oxidized to the sulfone by
treatment with oxone in the presence of an acetone:water mixture at ambient temperature.
When R11 contains an oxalate ester, the compound of Formula One can be transformed into
the corresponding oxalamide by reaction with an amine hydrochloride and a solution of
trimethylaluminum in toluene in a non-reactive solvent such as CHoClo.

Scheme XX VI
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[0099] In Scheme XXVII, a fluorobenzaldehyde of Formula XXIX, wherein R10, X1, X2, and X3
are as previously disclosed can be converted to a (1,2,4-triazol-1-yl)benzaldehyde of Formula
XXX, wherein R11 is a substituted or unsubstituted 1,2,4-triazol-1-yl group, and R10, X1, X2,
and X3 are as previously disclosed by reaction with a substituted or unsubstituted 1,2,4-triazole
in the presence of a base, such as potassium carbonate, in a solvent such as DMF as in step
aj. In step ak, the (1,2,4-triazol-1-yl)benzaldehyde of Formula XXX is converted to a (1,2,4-
triazol-1-yl)vinyl benzene of Formula XXXla wherein R11 is a substituted or unsubstituted
1,2,4-triazol-1-yl group, and R8, R10, X1, X2, and X3 are as previously disclosed by reaction
with triphenyl phosphonium bromide in the presence of a base, such as potassium carbonate,

in an aprotic solvent, such as 1,4-dioxane.
Scheme XX VII

e s i

XXIX XXX XXXla

[0100] In Scheme XXVIII, a bromofluorobenzene of Formula XXXII, wherein R10, X1, X2, and
X3 are as previously disclosed can be converted to a (1,2,4-triazol-1-yl)vinylbenzene of
Formula XXXIb, wherein R11 is a substituted or unsubstituted 1,2,4-triazol-1-yl group, and RS,
R10, X1, X2, and X3 are as previously disclosed in two steps. In step al, the
bromofluorobenzene is reacted with a substituted or unsubstituted 1,24-triazole in the
presence of a base, such as potassium carbonate, in a solvent such as DMF to generate the
(1,2,4-triazol-1-yl)bromobenzene. In step cl, the (1,2,4-triazol-1-yl)bromobenzene is reacted
with vinyl boronic anhydride pyridine complex in the presence of a catalyst, such as Pd
(PPh3)4, and a base, such as potassium carbonate in a solvent such as toluene.

Scheme XXVIII
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[0101] Coupling of the compounds of Formula V with compounds of Formula XXXla and
XXXIb can be accomplished as in Schemes XXIX. In step I, a compound of Formula V, wherein
Y is Br, R1, R2, R3, R4, R5, R6, and R7 are as previously disclosed, and a vinylbenzene of
Formula XXXla or XXXIlb, wherein R11 is a substituted or unsubstituted 1,2,4-triazol-1-yl group,
and R8, R9, R10, X1, X2, and X3 are as previously disclosed, are allowed to react in the
presence of CuCl and 2,2-bipyridyl in a solvent, such as 1,2-dichlorobenzene, at a temperature
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of about 180 °C to provide the molecules of Formula One, wherein R11 is a substituted or
unsubstituted 1,2,4-triazol-1-yl group * not according to the invention, and R1, R2, R3, R4, R5,

R6, R7, R8, R10, X1, X2, and X3 are as previously disclosed.
Scheme XXIX
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[0102] In Scheme XXX, compounds of Formula XXXIIl wherein R11 is a 3-nitro-1,2,4-triazol-1-
yl group, and R1, R2, R3, R4, R5, R6, R7, R8, R10, X1, X2, and X3 are as previously disclosed
can be converted to compounds of Formula One, wherein R11 is a 3-amido-1,2,4-triazol-1-yl
group * not according to the invention, and R1, R2, R3, R4, R5, R6, R7, R8, R10, X1, X2, and
X3 are as previously disclosed by a two-step process. In step am, the 3-nitro-1,2,4-triazol-1-yl
group is reduced to a 3-amino-1,2,4-triazol-1-yl group in the presence of zinc dust and
ammonium chloride in a protic solvent, such as methanol. In step an, the 3-amino-1,2,4-triazol-
1-yl group is acylated with an acid chloride, such as cyclopropylcarbonyl chloride or acetyl
chloride, in the presence of a base, such as triethylamine, in a solvent such as
dichloromethane.

Scheme XXX

R5 R6
R
R4
R3 R1
R2
XXX Formula One

[0103] In step ao of Scheme XXXI, a bromophenyl methyl ketone of Formula XXXIV wherein
R10, X1, X2, and X3 are as previously disclosed is converted to an phenyl methyl ketone of the
Formula XXXV wherein R11 is a 1,2,4-triazol-1-yl group, and R10, X1, X2, and X3 are as
previously disclosed by treatment with 1,2,4-triazole in the presence of a base, such as cesium
carbonate, and a catalyst, such as copper iodide, in a solvent, such as DMF. In step ap, the
1,2,4-triazolylacetophenone of Formula XXXV is converted to the trimethylsilyl enol ether of
Formula XXXVI by treatment with trimethylsilyl trifluoromethanesulfonate in the presence of a
base, such as triethylamine, in an aprotic solvent, such as dichloromethane. In step aq, the
silyl enol ether is reacted with a compound of Formula V, wherein Y is Br, R1, R2, R3, R4, R5,
R6, and R7 are as previously disclosed in the presence of CuCl and 2,2-bipyridyl in a solvent,
such as 1,2-dichlorobenzene at a temperature of about 180 °C to generate a ketone of the
Formula XXXVII, wherein R11 is a 1,2,4-triazol-1-yl group, and R1, R2, R3, R4, R5, R6, R7,
R10, X1, X2, and X3 are as previously disclosed. In step ar, the ketone of the Formula XXXVII
is treated with methylmagnesium bromide in an aprotic solvent, such as THF to generate the
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tertiary alcohol. The tertiary alcohol then undergoes an elimination reaction when treated with
a catalytic amount of p-toluenesulfonic acid in a solvent, such as toluene, when heated to a
temperature to allow azeotropic removal of water to produce compounds of Formula One
wherein R11 is a 1,2,4-triazol-1-yl group * not according to the invention, R8 is methyl, and R1,

R2, R3, R4, R5, R6, R7, R10, X1, X2, and X3 are as previously disclosed, as in step as.
Scheme XXXI
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[0104] In Scheme XXXIII, a compound of Formula XXXIX, wherein X1, X2, and X3 are as
previously disclosed is converted to a molecule of Formula XL, wherein X1, X2, and X3 are as
previously disclosed, by treatment with a reducing agent, such as sodium cyanoborohydride, in
a solvent, such as acetic acid, as in step au. In step av, the nitrogen atom is protected with a
tert-butyloxycarbonyl (BOC) group by reaction with di-tert-butyl dicarbonate in the presence of
a catalyst, such as DMAP, in a solvent, such as acetonitrile. The bromide of Formula XL can be
converted to the olefin of Formula XLI, wherein R8, X1, X2 and X3 are as previously disclosed,
by reaction with potassium vinyl trifluoroborate in the presence of a palladium catalyst, such as
PdCly(dppf), and a base, such as KoCOs, in a polar aprotic solvent such as DMSO at 100 °C,

as in step aw.
Scheme XXXIII
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[0105] In Scheme XXXIV, a compound of Formula XXXIX, wherein X1, X2, and X3 are as
previously disclosed is converted to a molecule of Formula XLII, wherein X1, X2, and X3 are as
previously disclosed in two steps. In step ax, the olefin is formed by treatment of the bromide
with potassium vinyl trifluoroborate in the presence of a palladium catalyst, such as PdCly, and
a ligand, such as triphenylphosphine, and a base, such as CsoCOs, in a solvent mixture such
as THF/H0. In step ay, the nitrogen atom is protected with a tert-butyloxycarbonyl (BOC)
group by reaction with di-tert-butyl dicarbonate in the presence of a catalyst, such as DMAP, in
a solvent, such as acetonitrile.

Scheme XXXIV
Br. X3
Xk 1\1 D
H
XXXIX XLII

[0106] In step I of Scheme XXXV, the compound of Formula V, wherein Y, R1, R2, R3, R4, R5,
R6, and R7 are as previously disclosed, and the compounds of Formula XLI or XLIl, wherein
R8, X1, X2 and X3 are as previously disclosed, are allowed to react in the presence of CuCl
and 2,2-bipyridyl in a solvent, such as 1,2-dichlorobenzene, at a temperature of about 150 °C
to provide the corresponding compounds of Formula XLIlla or XLIlIb, wherein R1, R2, R3, R4,
RS, R6, R7, R8, X1, X2, and X3 are as previously disclosed.

Scheme XXXV
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[0107] In Scheme XXXVI, a compound of Formula XLllla, wherein R1, R2, R3, R4, R5, R6,
R7, R8, X1, X2, and X3 are as previously disclosed is converted to a molecule of Formula
XLIV, wherein R1, R2, R3, R4, RS, R6, R7, R8, X1, X2, and X3 are as previously disclosed by
treatment with trifluoroacetic acid, in a solvent such as dichloromethane, as in step az.
Compounds of the Formula XLIV can then be transformed into compounds of the Formula XLV
wherein R1, R2, R3, R4, R5, R6, R7, R8, X1, X2, and X3 are as previously disclosed, in two
steps. In step ba, the indoline is treated with sodium nitrite (NaNOy), in an acid, such as
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concentrated HCI, at a temperature around 5 °C, to form the nitrosoindole. In step bb, the
nitrosoindole is reacted with ammonium chloride in the presence of zinc powder in a protic
solvent, such as methanol. In step bc, compounds of the Formula XLV are transformed into
compounds of the Formula XLVI, wherein X4 is N(R14)(C(=0O)R14) and R1, R2, R3, R4, RS,
R6, R7, R8, X1, X2, and X3 are as previously disclosed, by treatment with and acid, such as
3,3,3-trifluoropropanoic acid, PyBOP, and a base, such as DIEA, in a polar aprotic solvent,

such as dichloromethane.
Scheme XXXVI

R5 R6 R8
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[0108] In Scheme XXXVII, a compound of Formula XLIlIb, wherein R1, R2, R3, R4, R5, R6,
R7, R8, X1, X2, and X3 are as previously disclosed is converted to an indole of Formula XLVII,
wherein R1, R2, R3, R4, R5, R6, R7, R8, X1, X2, and X3 are as previously disclosed by
treatment with trifluoroacetic acid, in a solvent such as dichloromethane, as in step bd.
Compounds of the Formula XLVII can be transformed into compounds of the Formula XLVIII
wherein R1, R2, R3, R4, R5, R6, R7, R8, X1, X2, and X3 are as previously disclosed, by
reaction with 4-nitrophenyl-2-((tert-butoxycarbonyl)amino)acetate in the presence of potassium
fluoride and a crown ether, such as 18-crown-6-ether, in a solvent, such as acetonitrile, as in
step be. Compounds of the Formula XLVIII can be transformed into compounds of the Formula
XLIX, wherein R1, R2, R3, R4, R5, R6, R7, R8, X1, X2, and X3 are as previously disclosed in
two steps. In step bf, the Boc group is removed by treatment with trifluoroacetic acid, in a
solvent such as dichloromethane. In step bg, the amine is treated with 3,3,3-trifluoropropanoic

acid, PyBOP, and a base, such as DIEA, in a polar aprotic solvent, such as dichloromethane.
Scheme XXXVII
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[0109] In Scheme XXXVIII, a compound of Formula L, wherein X1, X2, and X3 are as
previously disclosed is converted to a compound of the Formula LI, wherein X1, X2, and X3
are as previously disclosed by treatment with copper (ll) sulfate pentahydrate and Zn powder
in a base, such as sodium hydroxide as in step bh. Compounds of the Formula LI can be
transformed into compounds of the Formula LIl wherein X1, X2, and X3 are as previously
disclosed, by reaction with hydrazine, in a solvent such as water, at a temperature around 95
°C, as in step bi. In step bj, the olefin of the Formula LIl wherein X1, X2, and X3 are as
previously disclosed is formed by treatment of the bromide with potassium vinyl trifluoroborate
in the presence of a palladium catalyst, such as PdCly(dppf), and a base, such as K,COs, in a
solvent mixture such as DMSO. Compounds of the Formula LIV, wherein X1, X2, and X3 are
as previously disclosed, can be formed from compounds of the Formula LIII by reaction with
ethyl bromoacetate, in the presence of a base, such as Cs,COj, in a solvent, such as DMF.

Scheme XXXVIII
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[0110] In step I of Scheme XXXIX, the compound of Formula V, wherein Y, R1, R2, R3, R4,
R5, R6, and R7 are as previously disclosed, and the compound of Formula LIV, wherein RS,
X1, X2 and X3 are as previously disclosed, are allowed to react in the presence of CuCl and
2,2-bipyridyl in a solvent, such as 1,2-dichlorobenzene, at a temperature of about 180 °C to
provide the corresponding compound of Formula LV, wherein R1, R2, R3, R4, R5, R6, R7, RS,
X1, X2, and X3 are as previously disclosed. The compound of Formula LV can be further
transformed into a compound of the Formula LVI, wherein R1, R2, R3, R4, R5, R6, R7, R8, X1,
X2, and X3 are as previously disclosed, in two steps. In step b/, the ester is hydrolyzed to the
acid in the presence of HCI and acetic acid, at a temperature of about 100 °C. In step bm, the
acid is treated with an amine, such as 2,2,2-trifluoroethylamine, PyBOP, and a base, such as

DIEA, in a polar aprotic solvent, such as dichloromethane.
Scheme XXXIX
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[0111] In step bn of Scheme XL, carboxylic acids of the Formula LVII, wherein R11 is
C(=0O)OH and R8, R10, X1, X2, and X3 are as previously disclosed and compounds of the
Formula V, wherein Y is Br and R1, R2, R3, R4, R5, R6, and R7 are as previously disclosed
are allowed to react in the presence of CuCl and 2,2-bipyridyl in a solvent, such as N-methyl
pyrrolidine, at a temperature of about 150 °C to afford compounds of Formula LVIII, wherein
R11 is (C=0)OH and R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, X1, X2, and X3 are as
previously disclosed. Compounds of the Formula LVIIl can be further transformed to the
corresponding benzamides of Formula LIX, wherein R11 is (C=0)N(R14)(R15), and R1, R2,
R3, R4, RS, R6, R7, R8, R9, R10, X1, X2, and X3 are as previously disclosed, by treatment
with an amine, such as 2-amino-N-(2,2,2-trifluoroethyl)acetamide, PyBOP, and a base, such as
DIEA, in a polar aprotic solvent, such as dichloromethane, as in step bo.

Scheme XL
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[0112] In step bp of Scheme XLI, carboxylic acids of the Formula LX, wherein R1, R2, R3, R4,
RS, R6, R7, R8, R10, X1, X2, and X3 are as previously disclosed may be treated with
halogenation reagents such as thionyl chloride at temperatures from about 50 °C to about 80
°C to provide the corresponding carboxylic acid halide. The intermediate acid halides may be
treated with amino acids of the Formula LXI, wherein X6 is as previously disclosed in the
presence of base such as Na,CO3 in a solvent, such as THF, at a temperatures from about 40

°C to about 65 °C to afford compounds of Formula LXII. In step bg, compounds of the Formula
LXII may be treated with activating agents such as trifluoroacetic anhydride (TFAA) or
EDC-HCI in a solvent such as CHoCl, at temperatures from about 0 °C to about 25 °C to form

azlactone intermediates of the Formula LXIII. Azlactone intermediates of the Formula LXIII
may be treated with amines of the Formula HN(R15)(R16), wherein R15 and R16 are as
previously disclosed, in a solvent such as CHxCl, or EtOAc at temperatures from about 22 °C

to about 70 °C to provide compounds of the Formula LXIV, as in step br. Alternatively,
azlactone intermediates of the Formula LXIIl may be treated with acid salts of amines of the
Formula HN(R15)(R16), wherein R15 and R16 are as previously disclosed, in the presence of
a base such as triethylamine (TEA) in a solvent such as THF at temperatures from about 25 °C
to about 70 °C to provide compounds of the Formula LXIV. Azlactone intermediates of the
Formula LXIII may also be treated with amines of the Formula HN(R15)(R16), wherein R15
and R16 are as previously disclosed, in the presence of a catalytic amount of acid such as
AcOH in a solvent such as toluene or EtOAc at temperatures from about 50 °C to about 110 °C
to provide compounds of the Formula LXIV

Scheme XLI
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EXAMPLES

[0113] The examples are for illustration purposes and are not to be construed as limiting the
invention disclosed in this document to only the embodiments disclosed in these examples.

[0114] Starting materials, reagents, and solvents that were obtained from commercial sources
were used without further purification. Anhydrous solvents were purchased as Sure/Seal™
from Aldrich and were used as received. Melting points were obtained on a Thomas Hoover
Unimelt capillary melting point apparatus or an OptiMelt Automated Melting Point System from
Stanford Research Systems and are uncorrected. Molecules are given their known names,
named according to naming programs within I1SIS Draw, ChemDraw, or ACD Name Pro. If such
programs are unable to name a molecule, the molecule is named using conventional naming

rules. "TH NMR spectral data are in ppm (&) and were recorded at 300, 400, or 600 MHz, and

13C NMR spectral data are in ppm (5) and were recorded at 75, 100, or 150 MHz, unless
otherwise stated.

Example 1 * not according to the invention : Preparation of 1-(1-Bromo-2,2,2-
trifluoroethyl)-3,5-dichlorobenzene (Al1)

[0115]

Br
Cl CFs

Cl

[0116] Step 1 Method A. 1-(3,5-Dichlorophenyl)-2,2,2-trifluoroethanol (Al2). To a stirred
solution of 1-(3,5-dichlorophenyl)-2,2,2-trifluoroethanone (procured from Rieke Metals, UK; 5.0
grams (g), 20.5 millimoles (mmol)) in methyl alcohol (CH3OH; 100 milliliters (mL)) at 0 °C were
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added sodium borohydride (NaBHy4; 3.33 g, 92.5 mL) and 1 Normal (N) aqueous sodium

hydroxide solution (NaOH; 10 mL). The reaction mixture was warmed to 25 °C and stirred for 2
hours (h). After the reaction was deemed complete by thin layer chromatography (TLC),
saturated (satd) aqueous (aq) ammonium chloride (NH4Cl) solution was added to the reaction

mixture, and the mixture was concentrated under reduced pressure. The residue was diluted
with diethyl ether (Et,O) and washed with water (H20; 3 x 50 mL). The organic layer was dried

over sodium sulfate (NapSO4) and concentrated under reduced pressure to afford the title
compound as a liquid (4.0 g, 79%): 'H NMR (400 MHz, CDCl3) 5 7.41 (m, 3H), 5.00 (m, 2H),
2.74 (s, 1H); ESIMS m/z 242.97 ([M-H]").

[0117] Step 1 Method B. 1-(3,5-Dichlorophenyl)-2,2,2-trifluoroethanol (Al2). To a stirred
solution of 3,5-dichlorobenzaldehyde (10 g, 57 mmol) in tetrahydrofuran (THF; 250 mL) were
added trifluoromethyltrimethylsilane (9.79 g, 69.2 mmol) and a catalytic amount of
tetrabutylammonium fluoride (TBAF). The reaction mixture was stirred at 25 °C for 8 h. After
the reaction was deemed complete by TLC, the reaction mixture was diluted with 3 N
hydrochloric acid (HCI) and then was stirred for 16 h. The reaction mixture was diluted with
H,O and was extracted with ethyl acetate (EtOAc; 3 x). The combined organic extracts were

washed with brine, dried over Nay;SOy4, and concentrated under reduced pressure to afford the

titte compound as a liquid (8.41 g, 60%).

[0118] The following compounds * not according to the invention were made in accordance
with the procedures disclosed in Step 1 Method A of Example 1 above.

2,6-Difluoro-4-(2,2,2-trifluoro-1-hydroxyethyl)benzonitrile

[0119]
OH
F CF,
£
R

[0120] The product was isolated as a brown solid: mp 83-87 °C; 'H NMR (300 MHz, CDCl3) &
7.26 (d, J=9.0 Hz, 2H), 5.12 (d, J = 6.0 Hz, 1H), 3.06 (s, 1H); ESIMS m/z 237.1 ([M+H]*).

1-(3,5-Difluoro-4-methoxyphenyl)-2,2,2-trifluoroethanol

[0121]

E
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\O/\/

F

[0122] The product was isolated as a pale yellow liquid: '"H NMR (300 MHz, CDCl3) & 7.06 (d,

J = 8.4 Hz, 2H), 4.97-4.94 (m, 1H), 4.03 (s, 3H), 2.64 (s, 1H); EIMS m/z 242.1 (IM]*); IR
(thinfilm) 3459, 1135 cm™".

1-(3,4-Dichlorophenyl)-2,2-difluoropropan-1-ol

[0123]
OH

cl
F°F
cl

[0124] The product was isolated as a colorless liquid: '"H NMR (300 MHz, DMSO-dg) & 7.65 -
7.62 (m, 2H), 7.41 (d, J=8.4 Hz, 1H), 6.49 (d, J=5.1 Hz, 1H), 4.87 - 4.78 (m, 1H), 1.53 (t, J =
18.9 Hz, 3H); EIMS m/z 240.0 ([M]*); IR (thinfilm) 3434, 1131, 801, 512 cm™!,

[0125] The following compounds * not according to the invention were made in accordance
with the procedures disclosed in

Step 1 Method B of Example 1 above.

2,2,2-Trifluoro-1-(3,4,5-trichlorophenyl)ethanol (Al3)

[0126]
OH

cl cF,
cl

Cl

[0127] The product was isolated as a pale yellow liquid (500 mg, 65%): TH NMR (400 MHz,
CDCl3) 6 7.45 (s, 2H), 5.00 (m, 1H), 2.80 (s, 1H); ESIMS m/z 278 ([M+H]"); IR (thin film) 3420,

1133, 718 cm™".

1-(3,5-Dichloro-4-fluorophenyl)-2,2,2-trifluoroethanol (Al4)
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[0128]
OH

cl CF;
F

cl

[0129] The product was isolated as a pale yellow liquid (500 mg, 65%): "H NMR (400 MHz,
CDCI3) 8 7.41 (s, 2H), 5.00 (m, 1H), 2.80 (s, 1H); ESIMS m/z 262 ([M+H]"); IR (thin film) 3420,

1133, 718 cm™".

1-(3,4-Dichlorophenyl)-2,2,2-trifluoroethanol (Al5)

[0130]

OH
UD)\CFB
Cl

[0131] The product was isolated as a pale yellow liquid (500 mg, 65%): "H NMR (400 MHz,
CDCI3) 6 7.60 (s, 1H), 7.51 (m, 1H), 7.35 (m, 1H), 5.01 (m, 1H), 2.60 (s, 1H); EIMS m/z 244

(IM]*).

1-(3,5-Dibromophenyl)-2,2,2-trifluoroethanol

[0132]

[0133] The title molecule was isolated as a colorless liquid: "H NMR (300 MHz, CDCl3) & 7.67
(s, 1H), 7.58 (s, 2H), 5.08-5.02 (m, 1H), 4.42 (bs, 1H); EIMS m/z 333.7 ([M]*); IR (thin film)
3417, 2966, 1128, 531 cm™".

2,2,2-Trifluoro-1-(3-fluoro-5-(trifluoromethyl)phenyl)ethanol
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[0134]

[0135] The title molecule was isolated as a clear, colorless oil: TH NMR (400 MHz, CDCl3) 6

7.56 (s, 1H), 7.45 - 7.37 (m, 2H), 5.11 (q, J = 6.4 Hz, 1H), 3.22 (bs, 1H); 13C NMR (101 MHz,
CDCl3) & 162.42 (d, J = 249.5 Hz), 137.46 (d, J = 7.8 Hz), 132.89 (qd, J = 33.5, 7.9 Hz),
123.67 (g, J = 283.8 Hz), 122.92 (q, J = 270.68 Hz), 120.10 (t, J = 4.1 Hz), 118.13 (d, J = 23.0

Hz), 113.94 (dq, J = 24.2, 3.9 Hz), 71.57 (q, J = 32.4 Hz); EIMS m/z 262 ([M]*).

1-(3-Chloro-5-(trifluoromethyl)phenyl)-2,2,2-trifluoroethanol

[0136]
OH

Cl

[0137] The product was isolated as a white solid (4.98 g, 77%): mp 42-46 °C; "H NMR (400
MHz, CDCl3) 5 7.83 - 7.50 (m, 3H), 5.10 (p, J = 6.2 Hz, 1H), 2.88 (d, J = 4.3 Hz, 1H); 13C NMR
(101 MHz, CDCl3) 6 137.12, 135.84, 131.4, 133.03 (q, J = 33.3 Hz), 127.15 (q, J = 3.8 Hz),

124.50 (q, J = 308.0 Hz), 123.45 (q, J = 301.8 Hz),123.04, 72.06 (g, J = 32.5 Hz); '9F NMR
(376 MHz, CDCl3) & -62.93, -78.43; EIMS m/z 278 ([M]*).

2,2,2-Trifluoro-1-(4-fluoro-3-(trifluoromethyl)phenyl)ethanol

[0138]
OH
CF;

Cr;

[0139] The product was isolated as a brown liquid: "H NMR (400 MHz, CDCI3) 6 7.76 (d, J =
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6.8 Hz, 1H), 7.69-7.67 (m, 1H), 7.28-7.23 (m, 1H), 5.05-5.02 (m, 1H): ESIMS m/z 261.1 ([M-
HJ*); IR (thin film) 3418, 1131 cm™".

2,2,2-Trifluoro-1-(3,4,5-trifluorophenyl)ethanol

[0140]
OH

F NCF,
=

I

[0141] The product was isolated as a colorless liquid: "H NMR (300 MHz, CDCl3) 6 7.19-7.10
(m, 2H), 5.03-4.96 (m, 1H), 2.85 (bs, 1H); EIMS m/z 230.1 ([M]*).

2,2,2-Trifluoro-1-(2,3,4-trifluorophenyl)ethanol

[0142]

FOH
F CF,

F

[0143] The product was isolated as a clear colorless liquid (4.61 g 66%): "H NMR (400 MHz,
CDCI3)567.23(qd, J=7.4,6.1,42 Hz, 1H), 6.93 (1dd, /=9.2,6.9, 2.2 Hz, 1H), 5.25 (q, J = 6.3
Hz, 1H), 3.02 - 2.74 (m, 1H); 13C NMR (101 MHz, CDCl3) 5 151.79 (ddd, J = 254.5, 9.8, 3.4

Hz), 149.52 (ddd, J = 253.5,11.0, 3.5 Hz), 139.67 (dt, J = 252.5, 15.3 Hz), 123.68 (q, J = 282.2
Hz), 122.48 (dt, J = 8.2, 4.1 Hz), 118.95 (dd, J = 10.6, 3.6 Hz), 112.73 (dd, J = 17.7, 3.9 Hz),

66.58 - 64.42 (m); '9F NMR (376 MHz, CDCl3) & -78.95 (d, J = 6.2 Hz),-132.02 (dd, J = 20.0,
8.2 Hz), -137.89 (m), 159.84 (t, J = 20.3 Hz); EIMS m/z 230 ([M]*).

2,2,2-Trifluoro-1-(2,4,5-trichlorophenyl)ethanol

[0144]
I OH

CF;

Cl
Cl
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[0145] The product was isolated as a white solid (3.37 g, 73%) : mp 70-73 °C; "H NMR (400
MHz, CDCI3) 6 7.63 (d, J =2.5 Hz, 1H), 7.54 (d, J = 2.5 Hz, 1H), 5.72 - 5.57 (m, 1H), 2.85 (d, J

= 4.8 Hz, 1H); '°F NMR (376 MHz, CDCl3) 5 -77.84.

1-(4-Chloro-3-nitrophenyl)-2,2,2-trifluoroethanol

[0146]
OH

CF,
Cl

NO,

[0147] The product was isolated as a yellow oil (6.52 g, 73%): "H NMR (400 MHz, CDCI3) 6

8.04 (d, J = 2.0 Hz, 1H), 7.75 - 7.51 (m, 2H), 5.16 (m, 1H), 3.41 (d, J = 4.3 Hz, 1H); 13C NMR
(101 MHz, CDCl3) & 147.65, 134.44, 132.23, 132.17, 128.11, 124.66, 123.60 (q, J = 283.8),

70.99 (q, J = 32.6 Hz); '9F NMR (376 MHz, CDCl3) & -78.47; EIMS m/z 230 ([M]*).

2,2,2-Trifluoro-1-(4-fluoro-3,5-dimethylphenyl)ethanol

[0148]
OH

CF,

[0149] The product was isolated as a white solid (6.49 g, 84%): mp 45-49 °C; "H NMR (400
MHz, CDClI3) 6 7.10 (d, J = 6.8 Hz, 2H), 4.89 (m, 1H), 2.63 (d, J=4.3 Hz, 1H), 2.27 (d, J=2.2

Hz, 6H); 3C NMR (101 MHz, CDCl3) & 160.45 (d, J = 246.0 Hz), 128.73, 127.97, 124.92 (d, J
=18.6 Hz), 124.19 (g, J = 279.1 Hz), 72.36 (q, J = 32.0 Hz), 14.61 (d, J = 4.1 Hz).
: 19F NMR (376 MHz, CDCl3) & -78.48, -120.14; EIMS m/z 222 ([M]*).

2,2,2-Trifluoro-1-(4-fluoro-3-methylphenyl)ethanol

[0150]

\/\\/]\r‘t‘
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A
s

[0151] The product was isolated as a white solid (2.12 g, 33%): mp 40-46 °C; 'H NMR (400
MHz, CDCl3) 6 7.28 (d, J = 7.4 Hz, 1H), 7.25 - 7.14 (m, 1H), 7.01 (t, J = 8.9 Hz, 1H), 5.05 -

4.63 (m, 1H), 3.03 (d, J = 4.2 Hz, 1H); 13C NMR (101 MHz, CDCl3) & 161.91 (d, J = 247.0 Hz),
130.62 (d, J = 5.6 Hz), 129.41 (d, J = 3.5 Hz), 126.55 (d, J = 8.5 Hz), 115.19 (d, J = 22.9 Hz),
72.23 (q, J = 32.1 Hz), 14.44 (d, J = 3.6 Hz); '9F NMR (376 MHz, CDCl3) & - 78.57, -116.15;

EIMS m/z 208 ([M]*).

1-(3-Chloro-4-methylphenyl)-2,2,2-trifluoroethanol

[0152]
OH

pea

[0153] The product was isolated as a clear colorless oil (4.99 g, 75%): '"H NMR (400 MHz,
CDCl3) & 7.31 (s, 1H), 7.10 (m, 2H), 4.79 (q, J = 6.1 Hz, 1H), 2.89 (bs, 1H), 2.25 (s, 3H); 3C
NMR (101 MHz, CDCl3) & 137.64, 134.67, 132.99, 131.09, 128.01, 125.58, 124.02 (q, J =

284.8 Hz), 72.08 (q, J = 32.3 Hz); '9F NMR (376 MHz, CDCl3) & -78.39; EIMS miz 224.5
(IM]*).

1-(3,4-Dibromophenyl)-2,2,2-trifluoroethanol

[0154]
OH

CF;
Br

Br

[0155] The product was isolated as a clear colorless oil (5.92 g, 88%): '"H NMR (400 MHz,
CDCI3) 8 7.76 (d, J=2.0 Hz, 1H), 7.66 (d, J = 8.3 Hz, 1H), 7.29 (dd, J = 8.3, 2.0 Hz, 1H), 4.99

(qd, J = 6.4, 4.2 Hz, 1H), 2.75 (d, J = 4.3 Hz, 1H); 13C NMR (101 MHz, CDCl3) & 134.52,

133.81, 132.60, 127.45, 126.19, 125.16, 123.71 (q, J = 283.8 Hz)., 71.57 (q, J = 32.5 Hz); 19F
NMR (376 MHz, CDCl) & -78.44; EIMS m/z 334 ([M]*).
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2,2, 2-Trifluoro-1-(3-(trifluoromethoxy)phenyl)ethanol

[0156]
OH

F3C/O\©)\CF3

[0157] The product was isolated as a clear colorless oil (20.9 g, 79%): TH NMR (400 MHz,
CDCl3) & 7.55 - 7.36 (m, 3H), 7.33 - 7.14 (m, 1H), 5.06 (m, 1H), 2.80 (br m, 1H); '3C NMR
(101 MHz, CDCl3) 6 149.36 (q, J = 2.0 Hz), 136.04, 129.99,125.78, 123.91 (q, J = 282.8 Hz),

121.90, 120.31 (q, J = 258.6 Hz),120.12, 72.04 (q, J = 32.3 Hz); 19F NMR (376 MHz, CDCl3) &
-57.92, -78.49; EIMS m/z 260 ([M]*).

2-Fluoro-5-(2,2,2-trifluoro-1-hydroxyethyl)benzonitrile

[0158]
OH

NCﬁCFS
E

[0159] The product was isolated as a clear colorless oil (5.47 g, 58%): TH NMR (400 MHz,
CDClI3)57.80(dd, J=5.9,2.2 Hz, 1H), 7.76 (ddd, J= 7.8, 5.0, 2.3 Hz, 1H), 7.30 (d, J = 8.6 Hz,

1H), 5 5.09 (qd, J = 6.3, 4.2 Hz, 1H), 3.12 (bm, 1H); '3C NMR (101 MHz, CDCl5) & 163.49 (d, J
= 261.7 Hz), 134.23 (d, J = 8.6 Hz), 132.67 , 131.17 , 123.66 (q, J = 282.4 Hz), 116.79 (d, J =
20.1 Hz), 113.39, 100.96 (d, J = 194.9), 71.07 (g, J = 32.5 Hz); 19 NMR (376 MHz, CDCl3) &

-78.70, -105.22; EIMS m/z 219 ([M]*).

1-(3-Bromo-5-chlorophenyl)-2,2,2-trifluoroethanol

[0160]
OH

BI'\Q)\CFS

Cl
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[0161] The product was isolated as a yellow liquid: TH NMR (300 MHz, DMSO-dg) 6 7.78 (s,
1H), 7.67 (s, 1H), 7.57 (s, 1H), 7.15 (d, J = 5.7 Hz, 1H); EIMS m/z 288 ([M]*); IR (thin film)
3435, 1175, 750 cm™".

1-(3-Bromo-5-fluorophenyl)-2,2,2-trifluoroethanol

[0162]
OH

CF;

2

Br.

[0163] The product was isolated as a pale yellow liquid: "H NMR (400 MHz, CDCl3) 6 7.43 (s,
1H), 7.29 - 7.26 (m, 1H), 7.18 (d, J = 8.8 Hz, 1H), 5.03 - 4.98 (m, 1H), 3.60 (bs, 1H). ; EIMS
m/z 272.0 (IM]*); IR (thin film) 3400, 1176, 520 cm™".

1-(3,5-Dichlorophenyl)-2,2,3,3,3-pentafluoropropan-1-ol

[0164]
OH

C'\Q/szcn

Cl

[0165] Using pentafluoroethyltrimethylsilane, the product was isolated as a white solid (6.22 g,
88%): mp 71-73 °C; 'H NMR (400 MHz, CDCl3) 6 7.42 (t, J=1.9 Hz, 1H), 7.37 (d, J = 1.8 Hz,

2H), 5.11 (dt, J = 16.2, 5.7 Hz, 1H), 2.62 (d, J = 4.9 Hz, 1H); '3C NMR (101 MHz, CDCl3) &
136.90, 135.31, 129.84, 126.38, 70.94 (dd, J = 28.2, 23.1 Hz); '9F NMR (376 MHz, CDCl3) &
-81.06, -120.94 (d, J = 277.5 Hz), -129.18 (d, J = 277.5 Hz); EIMS m/z 295 ([M]*).

2,2,3,3,3-Pentafluoro-1-(3,4,5-trichlorophenyl)propan-1-ol

[0166]
OH

CI:©)\CF2CF3
Cl
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[0167] Using pentafluoroethyltrimethylsilane, the product was isolated as a off white semi
solid: 'TH NMR (300 MHz, DMSO-dg) 5 7.78 (s, 2H), 7.29 (d, J = 5.4 Hz,), 5.50 - 5.40 (m, 1H);

EIMS m/z 328.0 ([M]*); IR (thin film) 3459, 1188, 797 cm"".

2,2, 2-Trifluoro-1-(3-(trifluoromethyl)phenyl)ethanol

[0168]
OH

FSC\©/kCF3

[0169] The product was isolated as a light yellow (13.8 g, 89%): "H NMR (400 MHz, CDCl3) &
7.77 (s, 1H), 7.70-7.67 (m, 2H), 7.55 (t, J = 7.8 Hz, 1H), 5.12 (q, J = 6.6 Hz, 1H), 2.76 (s, 1H);
19F NMR (376 MHz, CDCl3) 8 -62.8, -78.5; EIMS m/z 244 ([M]*).

1-(3,4-Dichloro-5-methylphenyl)-2,2,2-trifluoroethanol

[0170]

ol
c CF,
ol

[0171] The product was isolated as a off pale yellow solid: "H NMR (400 MHz, CDCl3) 6 7.44
(s, 1H), 7.26 (s, 1H), 4.98 - 4.95 (m, 1H), 2.61 (d, J = 4.4 Hz, 1H), 2.44 (s, 3H). ; EIMS m/z
258.1 (IM]*); IR (thin film) 3421, 2926, 1129, 748 cm™".

1-(3-Chloro-5-ethylphenyl)-2,2,2-trifluoroethanol

[0172]
OH

CF;

2

Cl
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[0173] The product was isolated as a off brown liquid (0.43 g, 85%): 'H NMR (300 MHz,
DMSO-dg) 6 7.34 (s, 1H), 7.31 - 7.30 (m, 2H), 6.99 (d, J = 5.7 Hz, 1H), 523 - 5.16 (m, 1H),

2.67 (m, 2H), 1.19 (t, J = 7.8 Hz, 3H); EIMS m/z 238.0 ([M]*): IR (thin film) 3361, 1172, 749 cm"

1.

1-(4-Bromo-3,5-dichlorophenyl)-2,2 2-trifluoroethanol

[0174]
OH

Cl CF,
Br

Cl

[0175] The product was isolated as a colorless liquid: "H NMR (300 MHz, DMSO-dg) & 7.75 (s,

2H), 7.24 (d, J = 6.0 Hz, 1H), 5.34 - 5.29 (m, 1H); EIMS m/z 321.88 ([M]*); IR (thin film) 3420,
1706, 1267, 804, 679 cm™".

1-(3,5-Dibromo-4-chlorophenyl)-2,2 2-trifluoroethanol

[0176]
OH

B
' CF,
cl

Br

[0177] The product was isolated as a pale yellow gum: 'H NMR (300 MHz, DMSO-dg) & 7.89
(s, 2H), 7.20 (d, J = 6.0 Hz, 1H) 5.34 - 5.30 (m, 1H); EIMS m/z 366.0 ([M]*).

[0178] Step 2. 1-(I-Bromo-2,2,2-trifluoroethyl)-3,5-dichlorobenzene (Al1). To a stirred
solution of 1-(3,5-dichlorophenyl)-2,2,2-trifluoroethanol (4.0 g, 16.3 mmol) in dichloromethane
(CHxClo; 50 mL), were added N-bromosuccinimide (NBS; 2.9 g, 16.3 mmol) and triphenyl
phosphite (5.06 g, 16.3 mmol), and the resultant reaction mixture was heated at reflux for 18 h.
After the reaction was deemed complete by TLC, the reaction mixture was cooled to 25 °C and
was concentrated under reduced pressure. Purification by flash column chromatography (SiO»,

100-200 mesh; eluting with 100% pentane) afforded the title compound as a liquid (2.0 g,
40%): "TH NMR (400 MHz, CDCl3) & 7.41 (s, 3H), 5.00 (m, 1H); EIMS m/z 306 ([M]*).
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[0179] The following * not according to the invention were made in accordance with the
procedures disclosed in

Step 2 of Example 1.

5-(1-Bromo-2,2,2-trifluoroethyl)-1,2,3-trichlorobenzene (Al6)

[0180]
Br
Cl CF,
Cl
Cl

[0181] The product was isolated as a colorless oil (300 mg, 60%): "H NMR (400 MHz, CDCl5)
5 7.59 (s, 2H), 5.00 (m, 1H); EIMS m/z 340.00 ([M]).

5-(1-Bromo-2,2,2-trifluoroethyl)-1,3-dichloro-2-fluorobenzene (Al7)

[0182]
Br

Cl CF,
F

Cl

[0183] The product was isolated as a colorless oil (320 mg, 60%): "H NMR (400 MHz, CDCl5)
5 7.45 (s, 2H), 5.00 (m, 2H); EIMS m/z 324.00 ([M]).

4-(1-Bromo-2,2,2-trifluoroethyl)-1,2-dichlorobenzene (Al8)

[0184]
Br

Cl



DK/EP 2934118 T5

[0185] The product was isolated as a colorless oil (300 mg, 60%): "H NMR (400 MHz, CDCl3)
57.63 (s, 1H), 7.51 (m, 1H), 7.35 (m, 1H), 5.01 (m, 1H); EIMS m/z 306.00 ([M]*).

1,3-Dibromo-5-(1-bromo-2,2,2-trifluoroethyl)benzene

[0186]

Br CrF;

Br

[0187] The title molecule was isolated as a colorless liquid: "H NMR (300 MHz, CDCl3) & 7.71
(s, 1H), 7.59 (s, 2H), 5.04-4.97 (m, 1H); EIMS m/z 394.6 ([M]*); IR (thin film) 1114, 535 cm™".

1-(1-Bromo-2,2,2-trifluoroethyl)-3-fluoro-5-(trifluoromethyl)benzene

[0188]
Br

FiC CF,

[0189] The title molecule was isolated as a colorless liquid: "H NMR (400 MHz, DMSO-dg) &

7.90 (d, J = 8.4 Hz, 1H), 7.79-7.77 (m, 2H), 6.40-6.34 (m, 1H); EIMS m/z 324.00 ([M]*); IR
(thin film) 1175, 525 cm™".

1-(1-Bromo-2,2,2-trifluoroethyl)-3-chloro-5-(trifluoromethyl)benzene

[0190]
Br

1'3(_: Cl“ﬂ

Cl

[0191] The title molecule was isolated as a colorless liquid: "TH NMR (400 MHz, CDClz) & 7.71
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(s, 1H), 7.67 (s, 1H), 7.64 (s, 1H), 5.15-5.09 (m, 1H); EIMS m/z 340.00 ([M]*); IR (thin film)
1178, 750, 540 cm™".

4-(1-Bromo-2,2,2-trifluoroethyl)-1-fluoro-2-(trifluoromethyl)benzene

[0192]
Br

F3LI>)\CF3
F

[0193] The title molecule was isolated as a colorless liquid: 'H NMR (400 MHz, CDCls) & 7.75-
7.72 (m, 2H), 7.28-7.24 (m, 1H), 5.19-5.16 (m, 1H); EIMS m/z 326.0 ([M]*); IR (thin film) 1114,
571 cm™.

5-(1-Bromo-2,2,2-trifluoroethyl)-1,2,3-trifluorobenzene

[0194]
Br

F CF,

F

[0195] The title molecule was isolated as a brown liquid: '"H NMR (300 MHz, CDCl3) & 7.23-
7.12 (m, 2H), 5.05-4.98 (m, 1H); EIMS m/z 292.0 ([M]*); IR (thin film) 1116, 505 cm™".

1-(1-Bromo-2,2,2-trifluoroethyl)-2,3,4-trifluorobenzene

[0196]
F  Br

F

[0197] The title molecule was isolated as a colorless oil: "H NMR (300 MHz, CDCl3) & 7.44
(qd, J=m, 1H), 7.11-7.03 (m,1H), 5.53-5.45 (m, 1H).

1-(1-Bromo-2,2,2-trifluoroethyl)-2,4,5-trichlorobenzene
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[0198]
¢l Br
CF;
Cl
Cl

[0199] The title molecule was isolated as an off white solid: "H NMR (300 MHz, DMSO-dg) &

8.06 (d, J = 2.1 Hz, 1H), 7.71 (s, 1H), 6.45 - 6.37 (m, 1H); EIMS m/z 340.0 ([M]*); IR (thin film)
1186, 764, 576 cm!.

4-(1-Bromo-2,2,2-trifluoroethyl)-1-chloro-2-nitrobenzene

[0200]
Br

CF;4

(61
NO,

[0201] The title molecule was isolated as an off white solid: TH NMR (300 MHz, DMSO-dg) ©

8.30 (s, 1H), 7.92 (d, J = 9.0 Hz, 1H), 6.43 - 6.35 (m, 1H); EIMS m/z 317.0 ([M]*); IR (thin film)
2927, 1540, 1353, 1177, 766, 530 cm™".

5-(1-Bromo-2,2,2-trifluoroethyl)-2-fluoro-1,3-dimethylbenzene

[0202]
Br

CF,

[0203] The title molecule was isolated as a colorless liquid: "H NMR (300 MHz, DMSO-dg) &
7.32 (d, J = 7.2 Hz, 2H), 6.15-6.07 (m, 1H), 3.23 (s, 6H); ESIMS m/z 284.1([M+H]*); IR (thin
film) 2962, 1112, 500 cm™".

4-(1-Bromo-2,2,2-trifluoroethyl)-1-fluoro-2-methylbenzene
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[0204]
Br

X
F

[0205] The title molecule was isolated as a colorless liquid: H NMR (300 MHz, CDCl3) & 7.34-
7.28 (m, 2H), 7.04-6.98 (m, 1H), 5.10-5.03 (m, 1H), 2.29 (s, 3H); EIMS m/z 270.1([M]*); IR
(thin film) 2989, 1163 cm™".

1-(1-Bromo-2,2,3,3,3-pentafluoropropyl)-3,5-dichlorobenzene

[0206]
Br

c CF,CF,

Cl

[0207] The title molecule was isolated as a colorless liquid: "H NMR (400 MHz, DMSO-dg) &
7.79 (t, J = 2.0 Hz, 1H), 7.63 (S, 2H), 6.37-6.29 (m, 1H); EIMS m/z 356([M]*); IR (thin film)
1673, 1130, 715, 518 cm™".

4-(1-Bromo-2,2,2-trifluoroethyl)-2-chloro-1-methylbenzene

[0208]
Br

[0209] The title molecule was isolated as a colorless liquid : TH NMR (300 MHz, CDCl3) 6 7.55
-7.50 (m, 2H), 7.44 (d, J=8.4 Hz, 1H), 6.24 - 6.16 (m, 1H); IR (thin film) 2983, 1112, 749, 564

cm™

1,2-Dibromo-4-(1-bromo-2,2,2-trifluoroethyl)benzene
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[0210]
Br

CF;

Br
Br

[0211] The title molecule was isolated as a colorless liquid: H NMR (300 MHz, CDClI3) 6 7.75
(s, 1H), 7.67 (d, J = 8.4 Hz, 1H), 7.33-7.30 (m, 1H), 5.07-5.00 (m, 1H); EIMS m/z 393.8 ([M]+);
IR (thin film) 2981, 1644, 1165 cm™.

1-(1-Bromo-2,2,2-trifluoroethyl)-3-(trifluoromethoxy)benzene

[0212]
F3C’O\©)\C Fs

[0213] The title molecule was isolated as a colorless liquid: "H NMR (300 MHz, DMSO-dg) &
7.65-7.60 (m, 2H), 7.56-7.50 (m, 2H), 6.35-6.27 (m, 1H); EIMS m/z 322 ([M]*); IR (thin film)
3413, 1161, 564 cm™".

5-(1-Bromo-2,2,2-trifluoroethyl)-2-fluorobenzonitrile

[0214]
Br

chd\cF3
F

[0215] The title molecule was isolated as a pale yellow liquid: "H NMR (300 MHz, CDCI3) &
8.15-8.12 (m, 1H), 8.00 - 7.98 (m, 1H), 7.69 - 7.63 (m, 1H), 6.31 - 6.26 (m, 1H); EIMS m/z
280.9 ([M]%).

1-Bromo-3-(1-bromo-2,2,2-trifluoroethyl)-5-chlorobenzene

[0216]
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Br

Br\Q)\CFj,

Cl

[0217] The title molecule was isolated as a pale yellow liquid: H NMR (400 MHz, DMSO-dg) 6
7.90 (s, 1H), 7.74 (s, 1H), 7.65 (s, 1H), 6.26 - 6.20 (m, 1H); EIMS m/z 349.9 ([M]*); IR (thin
film) 1114, 764 cm™".

1-Bromo-3-(1-bromo-2,2,2-trifluoroethyl)-5-fluorobenzene

[0218]
Br

B CF,

[0219] The title molecule was isolated as a colorless liquid: H NMR(400 MHz, CDCl3) & 7.43
(s, 1H), 7.32 - 7.29 (m, 1H), 7.22 (d, J = 8.8 Hz, 1H), 1.06 (g, 1H); EIMS m/z 334.0 ([M]*); IR
(thin film) 3087, 1168, 533 cm™".

5-(1-Bromo-2,2,3,3,3-pentafluoropropyl)-1,2,3-trichlorobenzene

[0220]
Br
“ CF,CF,
Cl
Cl

[0221] The title molecule was isolated as a colorless liquid: "H NMR (300 MHz, DMSO-dg) &
7.85 (s, 2H), 6.38 - 6.29 (m, 1H); EIMS m/z 389.9 ([M]*); IR (thin film) 1208, 798, 560 cm™".

4-(1-Bromo-2,2,2-trifluoroethyl)-2,6-difluorobenzonitrile

[0222]

- I
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g CF,
NZ

F

[0223] The title molecule was isolated as a purple solid: mp 59-63 °C; "H NMR (400 MHz,
CDCI3) 8 7.25 (s, 2H), 5.11-5.07 (m, 1H); ESIMS m/z 299.0 ([M+H]*).

1-(1-Bromo-2,2,2-trifluoroethyl)-3-(trifluoromethyl)benzene

[0224]
Br

F30\©/kCF3

[0225] The title molecule was isolated as a colorless liquid: mp 59-63 °C; 'H NMR (300 MHz,
CDCl3) & 7.75-7.67 (m, 3H), 7.57-7.52 (m, 1H), 5.20-5.13 (m, 1H); ESIMS m/z 306.0 ([M]*); IR

(thinfilm) 3436, 2925, 1265, 749 cm™".

5-(1-Bromo-2,2,2-trifluoroethyl)-1,3-difluoro-2-methoxybenzene

[0226]
Br

F CF

o

[0227] The title molecule was isolated as a pale yellow liquid: '"H NMR (400 MHz, CDCls) &

7.08 (d, J = 8.4 Hz, 2H), 5.03-4.98 (m, 1H), 4.04 (s, 3H); ESIMS m/z 304.1 ([M+H]*); IR
(thinfilm) 1114, 613 cm™".

5-(1-Bromo-2,2,2-trifluoroethyl)-1,2-dichloro-3-methylbenzene

[0228]
Br

o CF,
cl
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[0229] The title molecule was isolated as a colorless liquid: "H NMR (400 MHz, CDCls3) & 7.46
(s, 1H), 7.27 (s, 1H), 5.04 - 4.99 (m, 1H), 2.44 (s, 3H); EIMS m/z 320.0 ([M]*); IR (thinfilm)
2925, 1112, 752, 580 cm™".

4-(1-Bromo-2,2-difluoropropyl)-1,2-dichlorobenzene

[0230]
Br
Cl
FOOF
Cl

[0231] The title molecule was isolated as a colorless liquid: "H NMR (300 MHz, DMSO-dg) &
7.76 - 7.70 (m, 2H), 7.54 (dd, J = 8.4 1.8 Hz, 1H), 5.81 - 5.73 (m, 1H), 1.67 (d, J = 18.9 Hz,
3H); EIMS m/z 304.0 ([M]*); IR (thinfilm) 1118, 800, 499 cm™".

1-(1-Bromo-2,2,2-trifluoroethyl)-3-chloro-5-ethylbenzene

[0232]
Br

[0233] The title molecule was isolated as a colorless liquid: TH NMR (400 MHz, DMSO-dg) 6
743 (d, J = 5.6 Hz, 2H), 7.39 (s, 1H), 6.20-6.16 (m, 1H), 2.68 - 2.62 (m, 2H), 1.19 (t, J=7.6
Hz, 3H); EIMS m/z 300.0 ([M]*); IR (thinfilm) 2970, 1167, 716, 539 cm™'.

2-Bromo-5-(1-bromo-2,2,2-trifluoroethyl)-1,3-dichlorobenzene

[0234]
Br

Cl CF,
Br

Cl
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[0235] The title molecule was isolated as a colorless liquid: TH NMR (400 MHz, DMSO-dg) 6

7.79 (s, 2H), 6.27 - 6.21 (m, 1H); EIMS m/z 383.9 ([M]*); IR (thinfilm) 2924, 1114, 749, 534 cm"
1

1,3-Dibromo-5-(1-bromo-2,2,2-trifluoroethyl)-2-chlorobenzene

[0236]
Br

CF;

S

Br

Cl
Br

[0237] The title molecule was isolated as a pale yellow liquid: '"H NMR (300 MHz, DMSO-dg) &
7.97 (s, 2H), 6.27 - 6.19 (m, 1H); EIMS m/z 428.0 ([M]*).

Example 2 * not according to the invention : Preparation of N-Methyl-4-vinylbenzamide
(Al9)

[0238]

7 H
/\©WN\

O

[0239] Step 1. 4-Vinylbenzoyl chloride (Al10). To a stirred solution of 4-vinylbenzoic acid (1
g, 6.75 mmol) in CHoCl, (20 mL) at 0 °C were added a catalytic amount of N,N-

dimethylformamide (DMF) and oxalyl chloride (1.27 g, 10.12 mmol) dropwise over a period of
15 minutes (min). The reaction mixture was stirred at 25 °C for 6 h. After the reaction was
deemed complete by TLC, the reaction mixture was concentrated under reduced pressure to
give the crude acid chloride.

[0240] Step 2. N-Methyl-4-vinylbenzamide (Al9). To 1 M N-methylamine in THF (13.5 mL,
13.5 mmol) at 0 °C were added triethylamine (EtsN; 1.34 mL, 10.12 mmol) and the acid
chloride from Step 1 above in THF (10 mL), and the reaction mixture was stirred at 25 °C for 3
h. After the reaction was deemed complete by TLC, the reaction mixture was quenched with
water and then was extracted with EtOAc (3x). The combined EtOAc layer was washed with
brine and dried over NaSO4 and concentrated under reduced pressure to afford the title

compound as an off-white solid (650 mg, 60%): 'H NMR (400 MHz, CDCl3) 5 7.76 (d, J = 8.0
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Hz, 2H), 7.45 (d, J = 8.0 Hz, 2H), 6.79 (m, 1H), 6.20 (br s, 1H), 5.82 (d, J = 17.6 Hz, 1H), 5.39
(d, J = 10.8 Hz, 1H); ESIMS m/z 161.95 ([M+H]*).

[0241] The following compounds * not according to the invention were made in accordance
with the procedures disclosed in accordance with Example 2.

N,N-Dimethyl-4-vinylbenzamide (Al11)

[0242]

[0243] The product was isolated as an off-white solid (650 mg, 60%): 'H NMR (400 MHz,
CDCI3) 6 7.42 (m, 4H), 6.71 (m, 1H), 5.80 (d, J=17.6 Hz, 1H), 5.31 (d, J = 10.8 Hz, 1H), 3.05

(s, 3H), 3.00 (s, 3H); ESIMS m/z 176.01 ([M+H]*).

N-(2,2,3-Trifluoromethyl)-4-vinylbenzamide (Al12)

[0244]

Z I
/\©\WNVCF3

(@)

[0245] The product was isolated as an off-white solid (900 mg, 60%): "H NMR (400 MHz,
CDCl3) 6 7.76 (d, J = 8.0 Hz, 2H), 7.45 (d, J = 8.0 Hz, 2H), 6.79 (m, 1H), 6.20 (br s,1H), 5.82

(d, J=17.6 Hz, 1H), 5.39 (d, J = 10.8 Hz, 1H), 4.19 (m, 2H); ESIMS m/z 230.06 ([M+H]*).

Morpholino(4-vinylphenyl)methanone (Al13)

[0246]

oL

O

[0247] The product was isolated as a white solid (850 mg, 60%): ESIMS m/z 218.12 ([M+H]).



DK/EP 2934118 T5

Example 3 * not according to the invention: Preparation of Ethyl 2-methyl-4-
vinylbenzoate (Al14)

[0248]

4
O~

O

[0249] Step 1. 4-Formyl-2-methylbenzoic acid (Al15). To a stirred solution of 4-bromo-2-
methylbenzoic acid (10 g, 46.4 mmol) in dry THF (360 mL) at -78 °C was added n-butyllithium
(n-BuLi, 1.6 M solution in hexane; 58.17 mL, 93.0 mmol) and DMF (8 mL). The reaction
mixture was stirred at -78 °C for 1 h then was warmed to 25 °C and stirred for 1 h. The
reaction mixture was quenched with 1 N HCI solution and extracted with EtOAc. The combined
EtOAc extracts were washed with brine and dried over NaxSO4 and concentrated under

reduced pressure. The residue was washed with n-hexane to afford the title compound as a
solid (3.0 g, 40%): mp 196-198 °C; "H NMR (400 MHz, DMSO-dg) 5 13.32 (br s, 1H), 10.05 (s,

1H), 7.98 (m, 1H), 7.84 (m, 2H), 2.61 (s, 3H); ESIMS m/z 163.00 ([M-H]").

[0250] Step 2. Ethyl 4-formyl-2-methylbenzoate (Al16). To a stirred solution of 4-formyl-2-
methylbenzoic acid (3 g, 18.2 mmol) in ethyl alcohol (EtOH; 30 mL) was added sulfuric acid
(H2SO4, x M; 2 mL), and the reaction mixture was heated at 80 °C for 18 h. The reaction

mixture was cooled to 25 °C and concentrated under reduced pressure. The residue was
diluted with EtOAc and washed with H>O. The combined EtOAc extracts were washed with

brine, dried over NaxSO4 and concentrated under reduced pressure to afford the title

compound as a solid (2.8 g, 80%): "H NMR (400 MHz, CDCl3) & 10.05 (s, 1H), 8.04 (m, 1H),
7.75 (m, 2H), 4.43 (m, 2H), 2.65 (s, 3H), 1.42 (m, 3H).

[0251] Step 3. Ethyl 2-methyl-4-vinylbenzoate (Al14). To a stirred solution of ethyl 4-formyl-
2-methylbenzoate (2.8 g, 4 mmol) in 1,4-dioxane (20 mL) were added potassium carbonate
(KoCOg3; 3.01 g, 21.87 mmol) and methyltriphenyl phosphonium bromide (7.8 g, 21.87 mmol)
at 25 °C. Then the reaction mixture was heated at 100 °C for 18 h. After the reaction was
deemed complete by TLC, the reaction mixture was cooled to 25 °C and filtered, and the
filtrate was concentrated under reduced pressure. The crude compound was purified by flash
chromatography (SiO,, 100-200 mesh; eluting with 25-30% EtOAc in n-Hexane) to afford the

title compound as a solid (2.0 g, 72%): "H NMR (400 MHz, CDCl3) & 7.86 (m, 1H), 7.27 (m,
2H), 6.68 (dd, J=17.6, 10.8 Hz, 1H), 5.84 (d, J = 17.6 Hz, 1H), 5.39 (d, J = 10.8 Hz, 1H), 4.39
(m, 2H), 2.60 (s, 3H), 1.40 (m, 3H); ESIMS m/z 191.10 ([M-H]); IR (thin film) 2980, 1716, 1257

cm™
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Example 4 * not according to the invention: Preparation of tert-Butyl 2-chloro-4-
vinylbenzoate (Al17)

[0252]

_ Cl

/\@;{O\\/
0

[0253] Step 1. tert-Butyl 4-bromo-2-chlorobenzoate (Al18). To a stirred solution of 4-
bromo-2-chlorobenzoic acid (5 g, 21.37 mmol) in THF (30 mL) was added di-tert-butyl
dicarbonate (25.5 g, 25.58 mmol), Et3N (3.2 g, 31.98 mmol) and 4-(dimethylamino)pyridine

(DMAP; 0.78 g, 6.398 mmol), and the reaction mixture was stirred at 25 °C for 18 h. The
reaction mixture was diluted with EtOAc and washed with H,O. The combined organic layer

was washed with brine, dried over NaSO4 and concentrated under reduced pressure. The

residue was purified by flash chromatography (SiO2, 100-200 mesh; eluting with 2-3% EtOAc in
n-hexane) to afford the title compound as a liquid (3.2 g, 51%): TH NMR (400 MHz, CDCl3) &
7.62 (m, 2H), 7.44 (d, J = 8.4 Hz, 1H), 1.59 (s, 9H); ESIMS m/z 290.10 ([M+H]*); IR(thin film)
1728 cm™,

[0254] The following compounds * not according to the invention were made in accordance
with the procedures disclosed in

Step 1 of Example 4.

tert-Butyl 2-bromo-4-iodobenzoate (Al19)

[0255]

1 Br
\q(()\f/
0

[0256] The product was isolated as a colorless oil (1.2 g, 50%): "H NMR (400 MHz, CDCl3) 6
8.01 (s, 1H), 7.68 (d, J=8.4 Hz, 1H), 7.41 (d, J = 8.0 Hz, 1H), 1.59 (s, 9H); ESIMS m/z 382.10
(IM+H]*); IR(thin film) 1727 cm™".

tert-Butyl 4-bromo-2-(trifluoromethyl)benzoate(Al20)
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[0257]
O
O

Y

[0258] The product was isolated as a colorless oil (1 g, 52%): H NMR (400 MHz, CDCl3) &
7.85 (s, 1H), 7.73 (d, J=8.4 Hz, 1H), 7.62 (d, J = 8.4 Hz, 1H), 1.57 (s, 9H); ESIMS m/z 324.10
(IM+H]*); IR (thin film) 1725 cm™".

[0259] Step 2. tert-Butyl 2-chloro-4-vinylbenzoate (Al17). To a stirred solution of tert-butyl
4-bromo-2-chlorobenzoate (1.6 g, 550 mmol) in toluene (20 mL) was added
tetrakis(triphenylphospine)palladium(0) (Pd(PPh3)4; (0.31 mg, 0.27 mmol), K,CO3 (2.27 g, 16.5

mmol) and vinylboronic anhydride pyridine complex (2.0 g, 8.3 mmol) and the reaction mixture
was heated to reflux for 16 h. The reaction mixture was filtered, and the filtrate was washed
with HoO and brine, dried over Na»SO4 and concentrated under reduced pressure. Purification

by flash column chromatography (SiO», 100-200 mesh; eluting with 5-6% EtOAc in n-hexane)

afforded the title compound as a liquid (0.6 g, 46%): "H NMR (400 MHz, CDCl3) 6 7.72 (d, J =
8.1 Hz, 1H), 7.44 (m, 1H), 7.31 (d, J = 8.0 Hz, 1H), 6.69 (dd, J =17.6, 10.8 Hz, 1H), 5.85 (d, J
= 17.6 Hz, 1H), 5.40 (d, J = 10.8 Hz, 1H), 1.60 (s, 9H); ESIMS m/z 238.95 ([M+H]¥); IR (thin
film) 2931, 1725, 1134 cm™".

[0260] The following compounds * not according to the invention were made in accordance
with the procedures disclosed in

Step 2 of Example 4.

tert-Butyl 2-bromo-4-vinylbenzoate (Al21)
[0261]
Z Br
O\}/
O

[0262] The product was isolated as a colorless oil (1g, 52%): H NMR (400 MHz, CDCI3) 6
7.68 (m, 2H), 7.36 (d, J = 8.0 Hz, 1H), 6.68 (dd, J =17.6, 10.8 Hz, 1H), 5.84 (d, J = 17.6 Hz,
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1H), 5.39 (d, J = 10.8 Hz, 1H), 1.60 (s, 9H); ESIMS m/z 282.10 ([M+H]*); IR (thin film) 2978,
1724, 1130 cm™.

tert-Butyl 2-(trifluoromethyl)-4-vinylbenzoate (Al22)

[0263]

y CF,

/\QEH/O\}/
0

[0264] The product was isolated as a colorless oil (1.2 g, 50%): '"H NMR (400 MHz, CDCl3) &
7.71(d,J=6.4 Hz, 2H), 7.59 (d, J = 7.6 Hz, 1H), 6.77 (dd, J=17.6, 10.8 Hz, 1H), 5.89 (d, J =
17.6 Hz, 1H), 5.44 (d, J = 10.8 Hz, 1H), 1.58 (s, 9H); ESIMS m/z 272.20 ([M+H]*); IR (thin film)
2982, 1727, 1159 cm™".

Example 5 * not according to the invention: Preparation of tert-Butyl 2-cyano-4-
vinylbenzoate (Al23)

[0265]

P CN

A@;‘/O \\/
0

[0266] To a stirred solution of tert-butyl 2-bromo-4-vinylbenzoate (0.5 g, 1.77 mmol) in DMF
(20 mL) was added copper(l) cyanide (CuCN; 0.23 g, 2.65 mmol), and the reaction mixture
was heated at 140 °C for 3 h. The reaction mixture was cooled to 25 °C, diluted with H,0, and

extracted with EtOAc. The combined organic layer was washed with brine, dried over NasSQy,
and concentrated under reduced pressure. The residue was purified by flash chromatography
(SiO2, 100-200 mesh; eluting with 15% EtOAc in n-hexane) to afford the title compound as a
white solid (0.3 g, 72%): mp 51-53 °C; 'H NMR (400 MHz, CDCl3) 5 8.03 (s, 1H), 7.77 (s, 1H),
7.64 (d, J=8.4 Hz, 1H), 6.75 (dd, J=17.6, 10.8 Hz, 1H), 5.93 (d, J=17.6 Hz, 1H), 5.51 (d, J =
10.8 Hz, 1H), 1.65 (s, 9H); ESIMS m/z 229.84 ([M+H]*): IR (thin film) 2370, 1709, 1142 cm™".

Example 6 * not according to the invention: Preparation of Ethyl 2-bromo-4-
iodobenzoate (Al46)
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[0267]

1 Br
\@(O\/

O

[0268] To a stirred solution of 4-iodo-2-bromobenzoic acid (5 g, 15.29 mmol) in ethyl alcohol
(EtOH; 100 mL) was added sulfuric acid (HoSOg4; 5 mL), and the reaction mixture was heated

at 80 °C for 18 h. The reaction mixture was cooled to 25 °C and concentrated under reduced
pressure. The residue was diluted with EtOAc (2x100 mL) and washed with H,O (100 mL). The

combined EtOAc extracts were washed with brine, dried over Na;SO4 and concentrated under

reduced pressure to afford the compound as a pale yellow solid (5 g, 92%): "H NMR (400
MHz, DMSO-dg) 6 8.04 (d, J=1.2 Hz, 1H), 7.71 (d, J = 7.6 Hz, 1H), 7.51 (d, J = 8.4 Hz, 1H),

4.41(q, J=7.2 Hz, 2H), 1.41 (1, J = 7.2 Hz, 3H).

[0269] The following compounds * not according to the invention were made in accordance
with the procedures disclosed in

Example 6.

Ethyl 4-bromo-2-chlorobenzoate (Al47)

[0270]

Br Cl
\CQ‘/O\/

6]

[0271] The title compound was isolated as an off-white solid (2.0 g, 80 %): '"H NMR (400 MHz,
DMSO-dg) 6 8.25(d, J=1.2 Hz, 1H), 7.79 (d, J = 7.6 Hz, 1H), 7.65 (d, J = 8.4 Hz, 1H), 4.65 (q,

J=7.2Hz, 2H), 1.56 (t, J = 7.2 Hz, 3H).

Ethyl 4-bromo-2-methylbenzoate (Al48)

[0272]

Br
\O;(O\/

0]
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[0273] The title compound was isolated as a pale yellow liquid (3.0 g, 83%): '"H NMR (400
MHz, CDCI3) 5 7.79 (d, J = 8.4 Hz, 1H), 7.41 (s, 1H), 7.39 (d, J=8.4 Hz, 1H), 442 (q, J=7.2

Hz, 2H), 2.60 (s, 3H), 1.40 (t, J = 7.2 Hz, 3H)ESIMS m/z 229.11 ([M+H]*): IR (thin film) 1725

cm .

Ethyl 4-bromo-2-fluorolbenzoate (Al49)

[0274]

Br F
[ :[ O~

o

[0275] The title compound was isolated as a colorless liquid (9.0 g, 79%): "H NMR (400 MHz,
DMSO-dg) 6 7.84 (t, J=8.4 Hz, 1H), 7.76 (d, J = 2.0 Hz, 1H), 7.58 (d, J = 1.6 Hz, 1H), 4.34 (q,

J=7.2Hz, 2H), 1.32 (t, J = 7.2 Hz, 3H); ESIMS m/z 246.99 ([M+H]*), IR (thin film) 1734 cm™".

Example 7 * not according to the invention: Preparation of Ethyl 4-bromo-2-
ethylbenzoate (Al50)

[0276]

Br:
\CQ)\/

o

[0277] To a stirred solution of 4-bromo-2-fluorobenzoic acid (2.0 g, 9.17 mmol) in THF (16
mL), was added 1.0 M ethyl magnesium bromide in THF (32 mL, 32.0 mmol) dropwise at 0°C
and the resultant reaction mixture was stirred at RT for 18h. The reaction mixture was
quenched with 2 N HCI and extracted with ethyl acetate. The combined ethyl acetate layer was
dried over anhydrous Na>SO4 and concentrated under reduced pressure to afford crude 4-

bromo-2-ethylbenzoic acid as a colorless liquid that was used in the next step without
purification (0.4 g): '"H NMR (400 MHz, CDCl3) & 7.64 (d, J = 8.4 Hz, 1H), 7.47 (m, 1H), 7.43

(m, 1H), 2.95 (g, J = 4.0 Hz, 2H), 1.32 (1, J = 4.0 Hz, 3H); ESIMS m/z 228.97 ([M+H]*).

[0278] The title compound was synthesized from 4-bromo-2-ethylbenzoic acid in accordance

to the procedure in Example 6, isolated as a colorless liquid (0.15 g, 68%): 'H NMR (400 MHz,
DMSO-dg)d 7.90 (d, J = 8.4 Hz, 1H), 7.47 (m, 2H), 4.40 (q, J=7.2 Hz, 2H), 3.06 (q, J = 7.6 Hz,
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2H), 1.42 (t, J = 7.2 Hz, 3H), 1.26 (t, J = 7.6 Hz, 3H); ESIMS m/z 226.96 ([M-H]’); IR (thin film)
3443, 1686, 568 cm™.

Example 8 * not according to the invention: Preparation of Ethyl 2-bromo-4-
vinylbenzoate (Al51)

[0279]

y Br
o~

0

[0280] To a stirred solution of ethyl 2-bromo-4-iodobenzoate (5 g, 14.3 mmol) in THF/water
(100 mL, 9:1) was added potassium vinyltrifluoroborate (1.89 g, 14.3 mmol), Cs,CO3 (18.27 g,

56.07 mmol) and triphenylphosphine (0.22 g, 0.85 mmol) and the reaction mixture was
degassed with argon for 20 min, then charged with PdCl, (0.05 g,0.28 mmol). The reaction

mixture was heated to reflux for 16 h. The reaction mixture was cooled to RT and filtered
through a celite bed and washed with ethyl acetate. The filtrate was again extracted with ethyl
acetate and the combined organic layers washed with water and brine, dried over Na;SO4 and

concentrated under reduced pressure to afford crude compound. The crude compound was
purified by column chromatography (SiO,, 100-200 mesh; eluting with 2% ethyl acetate/

petroleum ether) to afford the title compound as a light brown gummy material (2 g, 56%): 'H
NMR (400 MHz, CDCI3) 6 7.78 (d, J =8.4 Hz, 1H), 7.71 (d, J = 1.2 Hz, 1H), 7.51 (d, J = 8.4 Hz,

1H), 6.69 (dd, J = 17.6, 10.8 Hz, 1H), 5.86 (d, J = 17.6 Hz, 1H), 5.42 (d, J = 11.2 Hz, 1H), 4.42

(q, J = 7.2Hz, 2H), 1.43 (t, J = 3.6 Hz, 3H); ESIMS m/z 255.18 ([M+H]*); IR (thin film) 1729 cm"
1

[0281] The following compounds * not according to the invention were made in accordance
with the procedures disclosed in

Example 8.

Ethyl 2-methyl-4-vinylbenzoate (Al52)

[0282]

4
O~

O
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[0283] The title compound was isolated as a colorless liquid (0.8 g, 80 %): 'H NMR (400 MHz,
CDCI3) 6 7.89 (d, J = 8.4 Hz, 1H), 7.27 (m, 2H), 6.79 (dd, J = 17.6, 10.8 Hz, 1H), 5.86 (d, J =

17.6 Hz, 1H), 5.42 (d, J = 11.2 Hz, 1H), 4.42 (q, J = 7.2 Hz, 2H), 2.60 (s, 3H), 1.43 (t, J = 7.2
Hz, 3H); ESIMS m/z 191.10 ((M+H]*); IR (thin film) 1717, 1257 cm™".

Ethyl 2-fluoro-4-vinylbenzoate (Al53)

[0284]

/ F
OV

0

[0285] The title compound was isolated as a pale yellow liquid (2.0 g, 50 %): "H NMR (400
MHz, DMSO-dg) 6 7.87 (t, J = 8.0 Hz, 1H), 7.51(d, J = 16.0 Hz, 1H), 7.48 (d, J = 16.0 Hz, 1H),
6.82 (dd, J=17.6, 10.8 Hz, 1H), 6.09 (d, J=17.6 Hz, 1H), 5.50 (d, J=10.8 Hz, 1H), 4.35 (q, J

= 7.2 Hz, 2H), 1.35 (1, J = 7.2 Hz, 3H); ESIMS m/z 195.19 (IM+H]*): IR (thin film) 1728 cm".

Example 9: Preparation of Ethyl 2-chloro-4-vinylbenzoate (Al54)

[0286]

Z Cl
O._~

0]

[0287] To a stirred solution of ethyl 2-chloro-4-bromobenzoate (2 g, 7.63 mmol) in
dimethylsulfoxide (20 mL) was added potassium vinyltrifluoroborate (3.06 g, 22.9 mmol) and
potassium carbonate (3.16 g, 22.9 mmol). The reaction mixture was degassed with argon for
30 min. Bistriphenylphosphine(diphenylphosphinoferrocene)palladium dichloride (0.27 g, 0.38
mmol) was added and the reaction mixture was heated to 80 °C for 1 h. The reaction mixture
was diluted with water (100 mL), extracted with ethyl acetate (2 x 50 mL), washed with brine,
dried over NaSO4 and concentrated under reduced pressure to obtain the compound as

brown gummy material (1.1 g, 69%): "H NMR (400 MHz, CDCl3) & 7.81 (d, J = 8.4 Hz, 1H),
7.46 (s, 1H), 7.33 (d, J = 8.4 Hz, 1H), 6.70 (dd, J = 17.6, 11.2 Hz, 1H), 5.87 (d, J = 17.6 Hz,
1H), 5.42 (d, J = 10.8 Hz, 1H), 4.41 (q, J = 7.2 Hz,2H), 143 (t, J = 7.2 Hz, 3H); ESIMS m/z

211.22 ([M+H]*); IR (thin film) 1729, 886 cm-".

[0288] The following compounds * not according to the invention were made in accordance
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with the procedures disclosed in

Example 9.

Ethyl 2-ethyl-4-vinylbenzoate (Al55)

[0289]

z=
O~

O

[0290] The title compound was isolated as a color less liquid (1.0 g, 66 %): '"H NMR (300
MHz, CDCI3) 6 7.85 (m, 1H), 7.29 (m, 2H), 6.76 (d, J = 10.8 Hz, 1H), 5.86 (d, J = 17.6 Hz, 1H),

5.36 (d, J = 10.5 Hz, 1H), 4.41 (q, J = 7.2 Hz, 2H), 3.10 (g, J = 7.2 Hz, 2H), 1.40 (t, J = 7.2 Hz,
3H), 1.30 (t, J = 7.2 Hz, 3H); ESIMS m/z 205.26 ([M+H]*): IR (thin film) 1720, 1607, 1263 cm™".

Methyl 2-methoxy-4-vinylbenzoate (Al56)

[0291]

[0292] The title compound was isolated as a pale yellow liquid (1.2 g, 75 %): 'TH NMR (400
MHz, CDCl3) 6 7.79 (d, J = 8.0 Hz, 1H), 7.04 (d, J = 1.2 Hz, 1H), 6.97 (s, 1H), 6.74 (dd, J =
11.2, 11.2 Hz, 1H), 5.86 (d, J = 17.6 Hz, 1H), 5.39 (d, J = 17.6 Hz, 1H) 3.93 (s, 3H), 3.91 (s,

3H). ESIMS m/z 193.18 ((M+H]*): IR (thin film) 1732 cm".

Ethyl 2-(methylthio)-4-vinylbenzoate

[0293]
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[0294] The title compound was isolated as a brown liquid: H NMR (300 MHz, CDCl3) 6 7.98
(d, /J=8.4 Hz, 1H), 7.23 - 7.18 (m, 2H), 6.78 (dd, J=17.7, 10.8, Hz, 1H), 5.89 (d, J = 17.4 Hz,
1H), 5.42 (d, J=10.8 Hz, 1H), 4.39 - 4.36 (m, 2H), 2.48 (s,3H), 1.39 (t, J = 6.9 Hz, 3H); ESIMS

miz 221.9 ([M+H]*); IR (thin film) 1708 cm™".

Example 10 * not according to the invention: Preparation of (E)-Ethyl 4-(3-(3,5-
dichlorophenyl)-4,4,4-trifluorobut-1-enyl)-2-methylbenzoate (Al24)

[0295]
CF,

Cl F
(7 Tlee
Cl 0

[0296] To a stirred solution of ethyl 2-methyl-4-vinylbenzoate (2.0 g, 10.5 mmol) in 1,2-
dichlorobenzene (25 mL) were added 1-(1-bromo-2,2,2-trifluoroethyl)-3,5-dichlorobenzene
(6.44 g, 21.0 mmol), copper(l) chloride (CuCl; 208 mg, 21 mmol) and 2,2bipyridyl (0.65 g, 4.1
mmol). The reaction mixture was degassed with argon for 30 min and then stirred at 180 °C for
24 h. After the reaction was deemed complete by TLC, the reaction mixture was cooled to 25
°C and filtered, and the filtrate was concentrated under reduced pressure. Purification by flash
chromatography (SiO2, 100-200 mesh; eluting with 25-30% EtOAc in petroleum ether) afforded

the title compound as a solid (1.7 g, 40%): "H NMR (400 MHz, CDCl3) & 7.91 (d, J = 8.0 Hz,

1H), 7.37 (m, 1H), 7.27-7.24 (m, 4H), 6.59 (d, J = 16.0 Hz, 1H), 6.59 (dd, J = 16.0, 8.0 Hz, 1H),
4.38 (q, J = 7.2 Hz, 2H), 4.08 (m, 1H), 2.62 (s, 3H), 1.42 (t, J = 7.2 Hz, 3H); ESIMS m/z 415.06

(IM-HJ'): IR (thin film) 1717, 1255, 1114 cm".

[0297] Compounds Al25, AI57-Al68 and AC1-ACS5 * not according to the invention (Table 1)
were made in accordance with the procedures disclosed in Example 10.

(E)-Ethyl 4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-enyl)-2-(trifluoromethyl)-
benzoic acid (Al25)

[0298]
CF,

Cl O = O CF3
cl O
Cl O
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[0299] The product was isolated as a pale brown gummy liquid (500 mg, 40%): '"H NMR (400
MHz, CDClI3) 6 7.79 (d, J = 8.0 Hz, 1H),, 7.71 (m, 1H), 7.61 (d, J = 7.6 Hz, 1H),7.42 (s, 2H),
6.70 (d, J = 16.0 Hz, 1H), 6.57 (dd, J = 16.0, 8.0 Hz, 1H), 4.42 (q, J = 7.2 Hz, 2H), 4.19 (m,
1H), 1.40 (t, J = 7.6 Hz, 3H),; ESIMS m/z 502.99 ([M-H]); IR (thin film) 1730, 1201, 1120, 749
-1

cm .

(E)-Ethyl 4-(3-(3,5-dichlorophenyl)-4,4,4-trifluorobut-1-enyl)-2-fluorobenzoate (Al57)

[0300]
CF;
RO Y
O~
Cl O

[0301] "H NMR (400 MHz, CDCl3) & 7.38 (s, 1H), 7.26 (s, 3H), 7.21 (d, J = 8.4 Hz, 1H), 7.16
(d, J=11.6 Hz, 1H), 6.59 (d, J = 16.0 Hz, 1H), 6.47 (dd, J = ,16.0, 8.0 Hz, 1H), 4.41 (q, J=6.8
Hz, 2H), 4.18 (m, 1H), 1.41 (t, J = 6.8 Hz, 3H): ESIMS m/z 419.33 ([M-H["): IR (thin film) 1723,
1115, 802 cm™".

(E)-Ethyl 4-(3-(3,5-dichlorophenyl)-4,4,4-trifluorobut-1-enyl)-2-bromobenzoate (Al58)

[0302]
CF;
Cl = Br
7T e
Cl O

[0303] 'H NMR (400 MHz, CDCl3) 5 7.79 (d, J = 8.0 Hz, 1H), 7.67 (s, 1H), 7.38 (m, 2H), 7.26
(m, 2H), 6.56 (d, J = 16.0 Hz, 1H), 6.45 (dd, J = 16.0, 7.6 Hz, 1H), 4.42 (q, J = 7.2 Hz, 2H),
4.39 (m, 1H), 1.42 (t, J = 7.2 Hz, 3H); ESIMS m/z 481.22 ([M-H]’); IR (thin film) 1727, 1114,
801, 685 cm™".

(E)-Ethyl 2-bromo-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl) but-l-enyl)benzoate (Al59)

[0304]
CF,
Cl 2 p N Br

I |

- > O -
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[0305] 'H NMR (400 MHz, CDCl3) 8 7.79 (d, J = 8.0 Hz, 1H), 7.67 (d, J = 1.6 Hz, 1H), 7.40 (s,
2H), 7.36 (d, J = 1.6 Hz, 1H), 6.56 (d, J = 16.0 Hz, 1H), 6.44 (dd, J = 16.0, 7.6 Hz, 1H), 4.42 (q,
J=6.8 Hz, 2H), 4.15 (m, 1H), 1.42 (t, J = 6.8 Hz, 3H); ESIMS m/z 514.74 ([M-HT); IR (thin film)
1726, 1115, 808, 620 cm™".

(E)-Ethyl 2-methyl-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl) but-lI-enyl)benzoate (Al60)

[0306]
CF,
cl O - O
cl O~
al 0

[0307] The title compound was isolated as a light brown gummy material: '"H NMR (400 MHz,
CDCI3) 67.90 (d, J=8.8 Hz, 1H), 7.34 (d, J=6.0 Hz, 2H), 7.25 (d, J=7.2 Hz, 2H), 6.59 (d, J =
16.0 Hz, 1H), 6.42 (dd, J = 16.0, 8.0 Hz, 1H), 4.38 (q, J = 7.2 Hz, 2H), 4.19 (m, 1H), 2.63 (s,
3H), 1.41 (t, J=7.2 Hz, 3H).

(E)-Ethyl 2-chloro-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl) but-l-enyl)benzoate (Al61)

[0308]
CF,
CL
Cl O~
Cl 0

[0309] "H NMR (400 MHz, CDCl3) 5 7.87 (d, J = 8.0 Hz, 1H), 7.46 (d, J = 1.6 Hz, 1H), 7.40 (s,
2H), 7.31 (d, J = 1.6 Hz, 1H), 6.57 (d, J = 16.0 Hz, 1H), 6.44 (dd, J = 16.0 Hz,, 8.0 Hz, 1H),
4.42 (q, J = 6.8 Hz, 2H), 4.15 (m, 1H), 1.42 (t, J = 6.8 Hz, 3H); ESIMS m/z 470.73 ([M-H]'); IR
(thin film) 1726, 1115, 809, 3072 cm™".

(E)-Ethyl 4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-enyl)-2-
(trifluoromethyl)benzoate (Al62)
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[0310]
CF;
T
Cl 0\/
Cl O

[0311] The title compound was isolated as a pale brown liquid (1.0 g, 46.3 %): TH NMR (400
MHz, CDCI3) 6 7.79 (d, J= 8.0 Hz, 1H), 7.71 (s, 1H), 7.61 (d, J = 7.6 Hz, 1H), 7.41 (s, 2H) 6.65
(d, J = 16.0 Hz, 1H), 6.49 (dd, J = 16.0, 8.0 Hz, 1H), 4.42 (q, J = 7.6 Hz, 2H), 4.15 (m, 1H),
1.42 (t, J = 7.6 Hz, 3H): ESIMS m/z 502.99 ([M-H]"); IR (thin film) 1730, 1202, 1120, 750 cm™".

(E)-Ethyl 2-chloro-4-(3-(3,5-dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-enyl)benzoate
(Al63)

[0312]
Ck;
cl P cl
FO\/
al 0

[0313] 'H NMR (400 MHz, CDCl3) 8 7.85 (d, J = 6.0 Hz, 1H), 7.46 (d, J = 1.8 Hz, 2H), 7.34 (m,
1H), 7.24 (m, 1H), 6.57 (d, J = 16.2 Hz, 1H), 6.45 (dd, J = 16.2, 7.2 Hz, 1H), 4.43 (q, J = 7.2
Hz, 2H), 4.13 (m, 1H), 1.41 (t, J = 7.2 Hz, 3H); ESIMS m/z 455.0 ([M+H]*); IR (thin film) 1728,
1115, 817 cm™".

(E)-Ethyl  2-fluoro-4-(3-(3,5-dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-enyl)benzoate
(Al64)

[0314]
CF,
Cl / F
FOM
Cl 0

[0315] '"H NMR (400 MHz, CDCl3) 8 7.93 (t, J = 7.6 Hz, 1H), 7.34 (d, J = 5.6 Hz, 2H), 7.21 (d,
J=8.0 Hz, 1H), 7.16 (d, J = 11.6 Hz, 1H), 6.59 (d, J = 16.0 Hz, 1H), 6.49 (dd, J = 16.0, 7.6 Hz,
1H), 4.42 (q, J = 7.6 Hz, 2H), 4.13 (m, 1H), 1.41 (t, J = 7.6 Hz, 3H): ESIMS m/z 436.81([M-H]"):
IR (thin film) 1725 cm™".
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(E)-Ethyl 2-bromo-4-(3-(3,5-dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-enyl)benzoate
(Al65)

[0316]
Cr;
cl 7 Br
FO\/
Cl 0

[0317] "H NMR (400 MHz, CDCl3) & 7.94 (d, J = 8.0 Hz, 1H), 7.67 (s, 1H), 7.36 (m, 3H), 6.56
(d, J = 15.6 Hz, 1H), 6.44 (dd, J = 15.6, 8.0 Hz, 1H), 4.42 (q, J = 6.8 Hz, 2H), 4.10 (m, 1H),
1.42 (t, J = 6.8 Hz, 3H); ESIMS m/z 498.74 (IM-H]); IR (thin film) 1726, 1114, 820, 623 cm"".

(E)-Ethyl 2-methyl-4-(3-(3,5-dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-enyl)benzoate
(Al66)

[0318]
CF,
CI
F O
Cl O

[0319] The title compound was isolated as a brown semi-solid: "H NMR (400 MHz, CDCls) &

7.90 (d, J= 8.8 Hz, 1H), 7.34 (d, J = 6.0 Hz, 2H), 7.25 (d, J = 7.2 Hz, 2H), 6.59 (d, J = 16.0 Hz,
1H), 6.42 (dd, J = 16.0 Hz, 8.0 Hz, 1H), 4.38 (g, J = 7.2 Hz, 2H), 4.19 (m, 1H), 2.63 (s, 3H),

1.41 (t, J = 7.2 Hz, 3H); ESIMS m/z 432.90 ([M-H]); IR (thin film) 1715 cm".

(E)-Methyl 2-methoxy-4-(3-(3,5-dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-
enyl)benzoate (Al67)

[0320]

CF,
Cl Z O
Cl O
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[0321] "H NMR (400 MHz, CDCl3) 5 7.80 (d, J = 8.4 Hz, 1H), 7.35 (d, J = 6.0 Hz, 2H), 7.03 (d,
J=1.2 Hz, 1H), 6.92 (s, 1H), 6.59 (d, J = 15.6 Hz, 1H), 6.42 (dd, J = 15.6, 8.0 Hz, 1H), 4.13
(m, 1H), 3.93 (s, 3H), 3.88 (s, 3H); ESIMS m/z 437.29 ([M+H]*); IR (thin film) 1724 cm".

(E)-Ethyl 2-ethyl-4-(3-(3,5-dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-enyl)benzoate
(Al68)

[0322]
CFy
cl O o O
F O~
Cl 0

[0323] "H NMR (400 MHz, CDCl3) 5 7.85 (d, J = 8.0 Hz, 1H), 7.35 (d, J = 9.6 Hz, 2H), 7.26 (m,

1H), 7.24 (m, 1H), 6.60 (d, J = 15.6 Hz, 1H), 6.42 (dd, J = 15.6, 8.0 Hz, 1H), 4.38 (q, J = 7.2
Hz, 2H), 4.14 (m, 1H), 3.01 (g, J = 7.6 Hz 2H), 1.41 (t, J = 7.2 Hz, 3H), 1.26 (t, J = 7.6 Hz, 3H);

ESIMS m/z 447.05 ([M-HJ"); IR (thin film) 1715, 1115, 817 cm"".

(E)-Ethyl 4-(3-(3,5-dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-en-1-yl)-2-
(methylthio)benzoate

[0324]
CFy
OTCG
F O~
cl 0

[0325] Isolated as a brown liquid: TH NMR (400 MHz, CDCI3) 6 7.99 (d, J = 8.1 Hz, 2H), 7.35 -

7.32 (m, 2H), 7.21 - 7.16 (m, 2H), 6.63 (d, J = 15.8 Hz, 1H), 6.45 (dd, J = 15.9, 7.8 Hz, 1H),
4.41 - 4.31 (m, 2H), 4.30 - 4.10 (m, 1H), 2.47 (s, 3H), 1.40 (t, J = 7.5 Hz, 3H); ESIMS m/z

466.88 ([M+H]*); IR (thin film) 1705, 1114 cm™".

(E)-Ethyl 2-bromo-4-(3-(3,5-difluoro-4-methoxyphenyl)-4,4,4-trifluorobut-1-en-1-
yl)benzoate

[0326]
CF,
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T ¥

F

[0327] The product was isolated as a pale yellow liquid: "H NMR (400 MHz, CDCl3) 6 7.78 (d,
J=8.0Hz, 1H), 7.66 (d, J=1.6 Hz, 1H), 7.35 - 7.33 (m, 1H), 6.96 - 6.90 (m, 2H), 6.54 (d, J =
15.6 Hz, 1H), 6.43 (dd, J=15.6, 8.0 Hz, 1H), 4.39 (q, J = 6.8 Hz, 2H), 4.09 - 4.05 (m, 1H), 4.02

(s, 3H), 1.40 (t, J = 7.2 Hz, 3H); EIMS m/z 478.2 ([M]*); IR (thin film) 1727, 1113 cm".

Example 11 * not according to the invention: Preparation of (E)-4-(3-(3,5-
Dichlorophenyl)-4,4,4-trifluorobut-1-enyl)-2-methylbenzoic acid (Al32)

[0328]
CF;

Cl V
7 Ul o
Cl 0

[0329] To a stirred solution of (E)-ethyl 4-(3-(3,5-dichlorophenyl)-4,4,4-trifluorobut-1-enyl)-2-
methylbenzoate (1.7 g, 4.0 mmol) in 1,4-dioxane (10 mL) was added 11 N HCI (30 mL), and
the reaction mixture was heated at 100 °C for 48 h. The reaction mixture was cooled to 25 °C
and concentrated under reduced pressure. The residue was diluted with H>O and extracted

with chloroform (CHCI3). The combined organic layer was dried over Na;SO4 and concentrated

under reduced pressure, and the crude compound was washed with n-hexane to afford the
title compound as a white solid (0.7 g, 50%): mp 142-143 °C; "H NMR (400 MHz, DMSO-dg) &

12.62 (br s, 1H), 7.81 (d, J = 8.0 Hz, 1H), 7.66 (s, 3H), 7.52-7.44 (m, 2H), 6.89 (dd, J = 16.0,
8.0 Hz, 1H), 6.78-6.74 (d, J = 16.0 Hz, 1H), 4.84 (m, 1H), 2.50 (s, 3H): ESIMS m/z 387.05 ([M-

HI); IR (thin film) 3448, 1701, 1109, 777 cm™".

[0330] The following compounds * not according to the invention were made in accordance
with the procedures disclosed in Example 11.

(E)-2-Methyl-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-enyl)benzoic acid (Al26)

[0331]

Cliy
BORA®
cl OH
Cl O
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[0332] The product was isolated as a pale brown gummy liquid (1 g, 46%): "H NMR (400
MHz, CDCl3) 6 7.97 (d, J = 8.0 Hz, 1H), 7.77 (s, 1H), 7.65 (m, 1H), 7.41 (s, 2H), 6.68 (d, J =
16.0 Hz, 1H), 6.53 (dd, J = 16.0, 8.0 Hz, 1H), 4.16 (m, 1H), 2.50 (s, 3H); ESIMS m/z 422.67

(M-HI).

(E)-2-Chloro-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-enyl)benzoic acid (Al27)

[0333]

CF,

Cl O - O cl

Cl OH
¢l 5

[0334] The product was isolated as an off-white semi-solid (1 g, 45%): "H NMR (400 MHz,
CDCI3) 6 7.99 (d, J = 8.4 Hz, 1H), 7.50 (m, 1H), 7.40 (s, 1H), 7.36 (m, 2H), 6.59 (d, J = 15.6

Hz, 1H), 6.48 (dd, J = 15.6, 7.6 Hz, 1H), 4.14 (m, 1H); ESIMS m/z 442.72 ([M-H]); IR (thin film)
3472, 1704, 1113, 808 cm"".

(E)-2-Bromo-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-enyl)benzoic acid (Al28)

[0335]
CF,
cl OH
Cl O

[0336] The product was isolated as a brown solid (1 g, 45%): mp 70-71 °C; "H NMR (400
MHz, CDCI3) 6 7.99 (d, J = 8.0 Hz, 1H), 7.72 (s, 1H), 7.40 (m, 3H), 6.58 (d, J = 16.0 Hz, 1H),

6.48 (dd, J = 16.0, 8.0 Hz, 1H), 4.14 (m, 1H); ESIMS m/z 484.75 ([M-HJ); IR (thin film) 3468,
1700 cm".

(E)-2-Cyano-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-enyl)benzoic acid (Al29)

[0337]

Cl
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A Y
0

Cl

[0338] The product was isolated as an off-white solid (500 mg, 45%): mp 100-101 °C; 'H
NMR (400 MHz, CDClI3) 6 7.90 (s, 1H), 7.85(d, J=7.6 Hz, 1H), 7.72 (d, J = 8.0 Hz, 1H), 7.65

(br's, 1H), 7.42 (s, 2H), 6.73 (d, J = 16.0 Hz, 1H), 6.58 (dd, J = 16.0, 8.0 Hz, 1H), 4.19 (m, 1H);
ESIMS m/z 431.93 ([M-HJ").

E)-4-(3-(3,4-Dichlorophenyl)-4,4,4-trifluorobut-1-enyl)-2-methylbenzoic acid (Al30)

[0339]
CF;
Cl =
Cl O O OH
O

[0340] The product was isolated as a pale brown liquid (500 mg, 46%): TH NMR (400 MHz,
CDCI3) 6 8.03 (m, 1H), 7.49 (m, 2H), 7.29 (m, 1H), 7.22 (m, 2H), 6.73 (d, J = 16.0 Hz, 1H),

6.58 (dd, J = 16.0, 7.8 Hz, 1H), 4.16 (m, 1H), 2.64 (s, 3H); ESIMS m/z 386.84 ([M-H]'); IR (thin
film) 3428, 1690, 1113, 780 cm™".

(E)-4-(3-(3,5-Dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-enyl)-2-methylbenzoic acid
(AlI31)

[0341]
CF,
Cl 2
DRSS
Cl O

[0342] The product was isolated as a white solid (500 mg, 50%): mp 91-93°C; 'H NMR (400
MHz, CDCl3) 6 8.02 (d, J= 8.0 Hz, 1H), 7.35 (d, J = 5.6 Hz, 1H), 7.30 (m, 3H), 6.61 (d, J=16.0

Hz, 1H), 6.48 (dd, J = 16.0, 8.0 Hz, 1H), 4.13 (m, 1H), 2.65 (s, 3H); ESIMS m/z 406.87 ([M-
HI).

(E)-4-(4,4,4-Trifluoro-3-(3,4,5-trichlorophenyl)but-1-enyl)-2-(trifluoromethyl)benzoic acid
(AI33)
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[0343]
CF;
Cl OH
Cl 6]

[0344] The product was isolated as a white solid (500 mg, 45%): mp 142-143 °C; "H NMR
(400 MHz, CDCI3) & 7.97 (d, J=8.0 Hz, 1H), 7.77 (s, 1H), 7.65 (m, 1H), 7.41 (s, 2H), 6.68 (d, J

=16.0 Hz, 1H), 6.53 (dd, J = 16.0, 8.0 Hz, 1H), 4.16 (m, 1H); ESIMS m/z 474.87 ([M-HJ").

(E)-2-Bromo-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-enyl)benzoic acid (Al69)

[0345]

CF,

Cl yZ Br

Cl O O OH
Cl O

[0346] The title compound was isolated as a brown solid (0.8 g, 28%): '"H NMR (400 MHz,
CDCI3) 6 13.42 (br, 1H), 7.98 (d, J = 1.5 Hz, 1H), 7.94 (m, 2H), 7.75 (d, J = 8.1 Hz, 1H), 7.65

(m, 1H), 7.06 (dd, J = 15.9, 9.0 Hz, 1H), 6.80 (d, J = 15.9 Hz, 1H), 4.91 (m, 1H); ESIMS m/z
484.75 ([M-HJ'); IR (thin film) 3469, 1700 cm™".

(E)-2-Bromo-4-(3-(3,5-dichloro-4-fluorophenyl)-4,4,4-trifluo robut-1-enyl)benzoic acid
(AlI70)

[0347]

Crs
OC

F OH
Cl O

[0348] The title compound was isolated as a yellow liquid (0.3 g, crude): "H NMR (300 MHz,
CDCl3) 6 7.79 (d, J = 8.1 Hz, 1H), 7.67 (s, 1H), 7.34 (m, 3H), 6.56 (d, J = 15.9 Hz, 1H), 6.45

(dd, J=15.9, 7.6 Hz, 1H), 4.43 (m, 1H); ESIMS m/z 471.0 ([M-HJ").

(E)-4-(3-(3,5-Dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-enyl)-2-ethylbenzoic acid
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(AI71)

[0349]
CF,
Cl y
BOAA O ¢"
Cl 0

[0350] The title compound was isolated as a brown gummy material (0.2 g, crude): "H NMR
(300 MHz, DMSO-dg) 6 12.5 (br, 1H), 7.85 (d, J = 6.3 Hz, 2H), 7.75 (d, J = 8.1 Hz, 1H), 7.52

(m, 2H), 6.96 (dd, J = 8.7, 8.7 Hz, 1H), 6.78 (d, J = 15.6 Hz, 1H), 4.80 (m, 1H), 4.06 (q, J = 7.2
Hz, 2H), 1.33 (t, J = 7.2 Hz, 3H); ESIMS m/z 419.06 ([M-H]").

(E)-2-Chloro-4-(3-(3,5-dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-enyl)benzoic acid
(AlI72)

[0351]
CF,
BORAE
F OH
Cl O

[0352] The title compound was isolated as a yellow liquid (0.7 g, 95%): "H NMR (300 MHz,
CDCI3) 6 7.85 (d, J = 6.0 Hz, 1H), 7.46 (d, J = 1.8 Hz, 1H), 7.41 (s, 3H), 6.57 (d, J = 16.0 Hz,

1H), 6.45 (dd, J = 16.0, 8.0 Hz, 1H), 4.16 (m, 1H); ESIMS m/z 455.0 ([M+H]*): IR (thin film)
1728, 1115, 817 cm™.

(E)-4-(3-(3,5-Dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-enyl)-2-methylbenzoic acid
(AI73)

[0353]
CFy
0
F OI1
Cl O

[0354] The title compound was isolated as a light brown gummy material (0.7 g, 38%): mp 91-
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93 °C; "H NMR (400 MHz, CDCl3) & 8.02 (d, J = 8.0 Hz, 1H), 7.35 (d, J = 5.6 Hz, 1H), 7.30 (m,
3H), 6.10 (d, J = 16.0 Hz, 1H), 6.46 (dd, J = 16.0, 8.0 Hz, 1H), 4.03 (m, 1H), 2.65 (s, 3H);
ESIMS m/z 406.87 ([M-HJ").

(E)-4-(3-(3,5-Dichlorophenyl)-4,4,4-trifluorobut-1-enyl)-2-fluorobenzoic acid (Al74)

[0355]
CF,
Cl 7 F
7T U o
Cl Q

[0356] The title compound was isolated as a light brown liquid (0.3 g, crude): ESIMS m/z
393.15 ([M-H]").

(E)-2-Bromo-4-(3-(3,5-dichlorophenyl)-4,4,4-trifluorobut-1-enyl)benzoic acid (Al75)

[0357]
CF3
Cl = Br
7 U o
Cl O

[0358] The title compound was isolated as a light brown liquid (0.35 g, crude): ESIMS m/z
451.91 ([M-HJ]").

(E)-4-(3-(3,5-Dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-en-1-yl)-2-(methyithio)benzoic
acid

[0359]
CFy
BORAGE
b OH
Cl O

[0360] 'H NMR (400 MHz, CDCl3) & 7.88 - 7.85 (m, 3H), 7.46 (d, J = 6.8 Hz, 1H), 7.37 (s,1H),
6.99 (dd, J = 15.6, 8.8 Hz, 1H), 6.85 (d, J = 16.0 Hz, 1H), 4.85 - 4.81 (m, 2H), 2.45 (s, 3H);
ESIMS m/z 436.89 [(M-H)]; IR (thinfilm) 3469, 1686, 1259, 714 cm"".
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(E)-2-Bromo-4-(3-(3,5-difluoro-4-methoxyphenyl)-4,4,4-trifluorobut-1-en-1-yl)benzoic
acid

[0361]
CF,

OO0
~o CO,H
F

[0362] The title molecule was isolated as a brown liquid: "H NMR (300 MHz, DMSO-dg) ©
13.48 (bs, 1H), 8.03 (s, 1H), 7.81 (d, J=7.8 Hz, 1H), 7.69 (d, J=8.1 Hz, 1H), 7.48 (d, J = 9.3
Hz, 2H), 7.05 (dd, J = 15.6, 9.0 Hz, 1H), 6.83 (d, J = 15.9 Hz, 1H), 4.86 - 4.74 (m, 1H), 4.00 (s,

3H); EIMS m/z 451.18 ([M]*); IR (thin film) 3431, 1132 cm"".

[0363] Prophetically, compounds Al34, Al36-Al41, Al44-Al45 *not according to the invention
(Table 1) could be made in accordance with the procedures disclosed in Example 10, or
Examples 10 and 11.

Example 12 *not according to the invention: Preparation of (E)-4-(3-(3,5-
Dichlorophenyl)-4,4,4-trifluorobut-1-enyl)-2-methyl-N-(2,2,2-trifluoroethyl)benzamide
(AC6)

[0364]
CF,

cl /
H
SAA 0§ ¥
Cl 0

[0365] To a stirred solution of (E)-4-(3-(3,5-dichlorophenyl)-4,4,4-trifluorobut-1-enyl)-2-
methylbenzoic acid in DMF was added 2,2,2-trifluoroethylamine, 1-hydroxybenzotriazole
hydrate (HOBt*H>0), N-(3-dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride (EDC<HCI)
and N,N-diisopropylethylamine (DIEA), and the reaction mixture was stirred at 25 °C for 18 h.
The reaction mixture was diluted with H,O and extracted with EtOAc. The combined organic
layer was washed with brine, dried over Na;SO4 and concentrated under reduced pressure.

Purification by flash column chromatography (SiO,, 100-200 mesh; eluting with hexane:EtOAc

afforded a white semi-solid (110 mg, 50%): "H NMR (400 MHz, CDCl3) 7.40 (m, 2H), 7.26 (m,
3H), 6.56 (d, J = 16.0 Hz, 1H), 6.48 (dd, J = 16.0, 8.0 Hz, 1H), 5.82 (br s, 1H), 4.08 (m, 3H),
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2.52 (s, 3H); ESIMS m/z 468.40 ([M-H]); IR (thin film) 1657, 1113, 804 cm™".

[0366] Compounds AC7-AC38, AC40-AC58, AC110-AC112, AC117, and AC118 (Table 1)
were made in accordance with the procedures disclosed in Example 12.

Example 13 * not according to the invention: Preparation of 4-((E)-3-(3,5-
Dichlorophenyl)-4,4,4-trifluorobut-1-enyl)-2-methyl-N-((pyrimidin-5-yl)methyl)benzamide
(AC39)

[0367]
CF,

Cl S N
H\/E/\ll
N N
Cl (0]

[0368] To a stirred solution of (pyrimidin-5-yl)methanamine (0.15 g, 1.43 mmol) in CHxCl> (10

mL) was added drop wise trimethylaluminum (2 M solution in toluene; 0.71 mL, 1.43 mmol),
and the reaction mixture was stirred at 25 °C for 30 min. A solution of ethyl 4-((E)-3-(3,5-
dichlorophenyl)-4,4,4-trifluorobut-1-enyl)-2-methylbenzoate (0.3 g, 0.71 mmol) in CH,Cl, was

added drop wise to the reaction mixture at 25 °C. The reaction mixture was stirred at reflux for
18 h, cooled to 25 °C, quenched with 0.5 N HCI solution (50 mL) and extracted with EtOAc (2 x
50 mL). The combined organic extracts were washed with brine, dried over Na;SQg4, and

concentrated under reduced pressure. The crude compound was purified by flash
chromatography (SiO,, 100-200 mesh; eluting with 40% EtOAc in n-hexane) to afford the title
compound (0.18 g, 55%): mp 141-144 °C; "H (400 MHz, CDCl3) & 9.19 (s, 1H), 8.79 (s, 2H),
7.37 (m, 2H), 7.23 (m, 2H),7.21 (m, 1H), 6.57 (d, J = 16.0 Hz, 1H), 6.40 (dd, J = 16.0, 7.6 Hz
1H), 6.21 (m, 1H), 4.65 (s, 2H), 4.11 (m, 1H), 2.46 (s, 3H); ESIMS m/z 477 .83 ([M-H]").

Example 14 *not according to the invention: Preparation of (E)-2-Chloro-N-(2-oxo0-2-
((2,2,2-trifluoroethyl)amino)ethyl)-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-
yl)benzamide (AC64)

[0369]
CF,

cl Z Cl
Ot
Cl N\/U\N/\CF_;
cl 0 H

[0370] To a stirred solution of glycine amide (0.15 g, 0.58 mmol) in CH2Cl, (5 mL) was added
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trimethylaluminum (2 M solution in toluene; 1.45 mL, 2.91 mmol) dropwise, and the reaction
mixture was stirred at 28 °C for 30 min. A solution of ( E)-ethyl 2-chloro-4-(4,4,4-trifluoro-3-
(3,4,5-trichlorophenyl)but-1-enyl)benzoate (0.3 g, 0.58 mmol) in CHxCl, (5 mL) was added

drop wise to the reaction mixture at 28 °C. The reaction mixture was stirred at reflux for 18 h,
cooled to 25 °C, quenched with IN HCI solution (50 mL) and extracted with CH,Cl, (2 x 50 mL).

The combined organic extracts were washed with brine, dried over Na;SQOy4, and concentrated
under reduced pressure. The crude compound was purified by flash chromatography (SiO,,
100-200 mesh; eluting with 40% EtOAc in n-hexane) to afford the title compound as yellow
solid (0.15 g, 50%): mp 83-85 °C; "H NMR (400 MHz, CDCl3) 8 7.72 (d, J = 8.0 Hz, 1H), 7.44
(s, 1H), 7.40 (s, 2H), 7.36 (d, J=6.8 Hz, 1H), 7.05 (t, J = 5.2 Hz, 1H), 6.70 (t, J = 5.2 Hz, 1H),
6.57 (d, J = 15.6 Hz, 1H), 6.44 (dd, J = 15.6, 8.0 Hz, 1H), 4.23 (d, J = 5.6 Hz, 2H), 4.15 (m,
1H), 4.01 (m, 2H); ESIMS m/z 580.72 ([M-H]").

[0371] Compounds AC59-AC75 *not according to the invention (Table 1) were made in
accordance with the procedures disclosed in Example 14.

Example 15 *not according to the invention: Preparation of (E)-2-Bromo-4-(3-(3,5-
dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-en-1-yl)-N-(2-0x0-2-((2,2,2-
trifluoroethyl)amino)ethyl)benzamide(AC79)

[0372]

CF,
Cl P BrH 0
¥ ‘ ‘ N\)LN’\CF3
Cl 0 H

[0373] To a stirred solution of (E)-2-bromo-4-(3-(3,5-dichloro-4-fluorophenyl)-4,4,4-
trifluorobut-1-enyl)benzoic acid (300 mg, 0.638 mmol) in DCM (5.0 mL) was added 2-amino-N-
(2,2,2-trifluoroethyl)acetamide (172. mg, 0.638 mmol) followed by benzotriazol-1-yl-
oxytripyrrolidinophosphonium hexafluorophosphate (PyBOP) (364.5 mg, 0.701 mmol) and
DIPEA (0.32 mL, 1.914 mmol), and the resultant reaction mixture was stirred at RT for 18 h.
The reaction mixture was diluted with water and extracted with DCM. The combined DCM layer
was washed with brine, dried over Na,SO4 and concentrated under reduced pressure.

Purification by flash column chromatography (SiO5, 100-200 mesh; eluting with 40% ethyl
acetate/ petroleum ether) afforded the title compound as an off-white solid (121 mg, 31 %): H
NMR (400 MHz, CDCl3) 6 8.69 (t, J = 6.0 Hz, 1H), 8.58 (t, J = 6.0 Hz, 1H), 7.92 (s, 1H), 7.87
(d, J=6.4 Hz, 2H), 7.62 (d, J=8.4 Hz, 1H), 7.45 (d, J = 8.4 Hz, 1H), 7.0 (m, 1H), 6.76 (d, J =
15.6 Hz, 1H), 4.83 (t, J = 8.0 Hz, 1H), 3.98 (m, 4H); ESIMS m/z 610.97 ([M+H]+); IR (thin film)
3303, 1658, 1166, 817 cm.
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[0374] Compounds AC76-AC80, AC96-AC102, and AC113 *not according to the invention
(Table 1) were made in accordance with the procedures disclosed in Example 15.

Example 16 *not according to the invention: Preparation of (E)-4-(3-(3,5-
Dichlorophenyl)-4,4,4-trifluorobut-1-en-1-yl)-N-(1,1-dioxidothietan-3-yl)-2-
fluorobenzamide (AC83)

[0375]
CF,

Cl Pz F
RN
0
-0
Cl 0 3
O

[0376] To a stirred solution of (E)-4-(3-(3,5-dichlorophenyl)-4,4,4-trifluorobut-1-enyl)-2-fluoro-
N-(thietan-3-yl)benzamide (100 mg, 0.2159 mmol) in acetone/ water (1:1, 5.0 mL) was added
oxone (266 mg, 0.4319 mmol) and the resultant reaction mixture was stirred at RT for 4h. The
reaction mixture was diluted with water and extracted with ethyl acetate. The combined ethyl
acetate layer was dried over anhydrous Na>SO4 and concentrated under reduced pressure.

Purification by flash column chromatography (SiO2, 100-200 mesh; eluting with 30% ethyl
acetate/ pet ether) afforded the title compound as an off white solid (70.0 mg, 66 %): '"H NMR
(400 MHz, CDCl3) & 8.07 (t, J = 8.4 Hz, 1H), 7.39 (t, J = 1.6 Hz, 1H), 7.31 (d, J = 1.2 Hz, 1H),
7.26 (m, 2H), 7.23 (m, 2H), 7.19 (d, J = 1.6 Hz, 1H), 6.60 (d, J = 16.8 Hz, 1H), 6.49 (dd, J =
16.8, 7.6 Hz, 1H), 4.90 (m, 1H), 4.64 (m, 2H), 4.14 (m, 2H),; ESIMS m/z 493.83 ([M-H]); IR
(thin film) 1527, 1113, 801, 1167, 1321 cm™".

[0377] Compounds AC81-AC87 *not according to the invention (Table 1) were made in
accordance with the procedures disclosed in Example 16.

Example 17 *not according to the invention: Preparation of (E)-N-((5-Cyclopropyl-1,3,4-
oxadiazol-2-yl)methyl)-4-(3-(3,5-dichlorophenyl)-4,4,4-trifluorobut-1-en-1-yl)-2-
methylbenzamide (AC89)

[0378]
CF;

Cl = H N-N
DO %=
Cl O
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[0379] A solution of (E)-N-(2-(2-(cyclopropanecarbonyl)hydrazinyl)-2-oxoethyl)-4-(3-(3,5-
dichlorophenyl)-4,4,4-trifluorobut-1-enyl)-2-methylbenzamide (200 mg, 0.379 mmol) in POCI3
(2.0 mL) was stirred at RT for 10 min, then the resultant reaction mixture was heated to 50 °C
for 1h. The reaction mixture was quenched with ice water at 0 °C and extracted with ethyl
acetate. The combined ethyl acetate layer was washed with saturated NaHCO3; solution and

brine solution, dried over anhydrous Na»SO,4, and concentrated under reduced pressure.
Purification by flash column chromatography (SiO,, 100-200 mesh; eluting with 50% ethyl
acetate/ pet ether) afforded the title compound as a light brown gummy material (70.0 mg, 36
%): TH NMR (400 MHz, CDCls) & 7.43 (m, 2H), 7.27 (m, 2H), 7.23 (m, 2H), 6.58 (d, J = 16.0
Hz, 1H), 6.41 (dd, J = 16.0, 7.6 Hz, 1H), 4.79 (d, J = 5.6 Hz, 2H), 4.14 (m, 1H), 2.48 (s, 3H),

2.18 (m, 1H), 1.16 (m, 4H); ESIMS m/z 509.89 ([M+H]*); IR (thin film) 1666, 1166, 1112, 800
cm™.
Example 18 *not according to the invention: Preparation of (E)-2-Bromo-N-(2-thioxo-2-
((2,2,2-trifluoroethyl)amino)ethyl)-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-
yl)benzothioamide (AC90)

[0380]
CF,

Cl & Br
DARSEP!
cl NN,
Cl S H

[0381] To a stirred solution of (E)-2-bromo-N-(2-ox0-2-((2,2,2-trifluoroethyl)amino)ethyl)-4-
(4,4 ,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)benzamide (400 mg, 0.638 mmol) in 5 mL
of THF at RT was added 2,4-bis(4-methoxyphenyl)-1,3,2,4-dithiadiphosphetane-2,4-disulfide
(Lawesson's reagent) (336 mg, 0.830 mmol) in one portion. The resulting reaction mixture was
stirred for 18 h. TLC showed the reaction was not complete, therefore additional Lawesson's
reagent (168 mg, 0.415 mmol) was added and reaction stirred for 48 h. After the reaction was
deemed complete by TLC, the reaction mixture was concentrated under reduced pressure.
Purification by flash chromatography (SiOy, 230-400 mesh; eluting with 20% EtOAc in

hexanes) afforded the title compound as a yellow glassy oil (188 mg, 44.7%): 'TH NMR (400
MHz, CDCl3) & 8.34 (m, 1H), 8.27 (m, 1H), 7.60 (d, J = 1.6 Hz, 1H), 7.49 (d, J = 8.0 Hz, 2H),
7.40 (s, 2H), 7.36 (dd, J = 8.2, 1.7 Hz, 1H), 6.53 (d, J = 16.0 Hz, 1H), 6.38 (dd, J=15.9, 7.9
Hz, 1H), 4.89 (d, J = 8.4, 5.5 Hz, 2H), 4.48 (qd, J = 9.0, 6.0 Hz, 2H), 4.11 (m, 1H); ESIMS m/z
656.9 ([M-HJ").

Example 19* not according to the invention: Preparation of (E)-2-(2-Bromo-4-(4,4,4-

trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)phenylthioamido)-N-(2,2,2-
trifluoroethyl)acetamide (AC91)
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[0382]
CF;
Cl N\/U\N/\CF3
Cl S H

[0383] To a stirred solution of (E)-2-bromo-N-(2-ox0-2-((2,2,2-trifluoroethyl)amino)ethyl)-4-
(4,4 ,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)benzamide (400 mg, 0.638mmol) in 5 mL
of THF at RT was added Lawesson's reagent (64.5 mg, 0.160 mmol) in one portion. The
resulting reaction mixture was stirred for 18 h, after which time, the reaction mixture was
concentrated under reduced pressure. Purification by flash chromatography (SiOp, 230-400

mesh; eluting with 20% EtOAc in hexanes) afforded the title compounds as a yellow oil (18.5
mg, 4.51%): "H NMR (400 MHz, CDCl3) & 8.18 (t, J = 5.0 Hz, 1H), 7.58 (d, J = 1.6 Hz, 1H),
7.47 (d, J=8.0 Hz, 1H), 7.40 (s, 2H), 7.34 (dd, J= 8.1, 1.6 Hz, 1H), 6.52 (m, 2H), 6.37 (dd, J =
15.9, 7.9 Hz, 1H), 4.54 (d, J = 4.9 Hz, 2H), 4.12 (m, 1H), 3.99 (qd, J = 8.9, 6.5 Hz, 2H); ESIMS
m/z 640.9 ([M-H]).

[0384] The following compound * not according to the invention was made in accordance with
the procedures disclosed in

Example 19. (E)-2-Bromo-N-(2-thioxo-2-((2,2,2-trifluoroethyl)amino)ethyl)-4-(4,4,4-
trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)benzamide (AC92)

[0385]
CF,

Cl % Br
PR OE'Y
Cl N\)LN’\C&
Cl 0 H

[0386] The product was isolated as a colorless oil (17.9 mg, 4.36%): 'H NMR (400 MHz,
CDCl3) 6 9.16 (d, J=6.1 Hz, 1H), 7.65 (d, J = 1.6 Hz, 1H), 7.57 (d, J = 8.0 Hz, 1H), 7.41 (m,
3H), 7.21 (t, J=5.6 Hz, 1H), 6.55 (d, J = 15.9 Hz, 1H), 6.41 (dd, J = 15.9, 7.8 Hz, 1H), 4.59 (d,
J=15.6 Hz, 2H), 4.45 (qd, J=9.0, 6.0 Hz, 2H), 4.12 (q, J = 7.2 Hz, 1H); ESIMS m/z 640.9 ([M-
H]).

Example 106 *not according to the invention: Preparation of Ethyl (Z) 2-Bromo-4-(4,4,4-
trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)benzoate (Al76)
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[0387]
0

OFEt
Cl
e oo
o~
Cl

[0388] The title compound was made in accordance with the procedure disclosed in Example

88 and was isolated as a yellow viscous oil (416 mg, 23%): 'H NMR (400 MHz, CDCl3) & 7.80
(d, J=8.0 Hz, 1H), 7.40 (d, J = 1.7 Hz, 1H), 7.35 (s, 2H), 7.12 (dd, J = 8.0, 1.7 Hz, 1H), 6.86
(d, J=11.4 Hz, 1H), 6.23 - 5.91 (m, 1H), 4.42 (q, J=7.1 Hz, 2H), 4.33-4.10 (m, 1H), 1.42 (t, J

= 7.2 Hz, 3H); 19F NMR (376 MHz, CDCl3) & -69.34 (d, J = 8.3 Hz); EIMS m/z 514.10 ([M]); IR
(thin film) 2983, 1727, 1247, 1204, 1116 cm"".

Example 107 *not according to the invention: Preparation of (Z)-2-Bromo-4-(4,4,4-
trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)benzoic acid (Al77)

[0389]

[0390] To a stirred solution of (Z)-ethyl 2-bromo-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-
1-en-1-yl)benzoate (360 mg, 0.70 mmol) in CH3CN (1.0 mL) was added iodotrimethylsilane

(0.28 mL, 2.8 mmol). The reaction mixture was heated to reflux for 20 h, allowed to cool to
ambient temperature and partitioned between CH>Cl> and aq. 10 % NaxS,03. Organic phase

was washed once with aq. 10% Na»So,03 and dried over MgSQO4 and concentrated in vacuo.
Passing the material through a silica plug with 10% EtOAc in hexanes, followed by 20% MeOH
in CH,Cl») as the eluting solvents afforded the title compound as a yellow foam (143 mg, 42%):
mp 54-64°C; 'H NMR (400 MHz, CDCl3) & 11.36 (s, 1H), 7.99 (d, J = 8.0 Hz, 1H), 7.43 (s, 1H),
7.30 (s, 2H), 7.14 (d, J=7.9 Hz, 1H), 6.85 (d, J=11.4 Hz, 1H), 6.15 (t, J = 10.9 Hz, 1H), 4.36 -
4.09 (m, 1H);"9F NMR (376 MHz, CDCl3) & -69.30.

Example *not according to the invention: Preparation of (Z)-2-Bromo-N-(2-0x0-2-((2,2,2-
trifluoroethyl)amino)ethyl)-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-
yl)benzamide (AC95)
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[0391]

Q
NH O

Cl \“4{ CF
CF; Q Br HN—/
)
cl

3

[0392] To a stirred solution of (Z)-2-bromo-4-(4,4 ,4-trifluoro-3-(3,4,5-trichlorophenyl)but-l-en-
1-yl)benzoic acid (200 mg, 0.41 mmol) in anhydrous THF (5.0 mL) was added
carbonyldiimidazole (82 mg, 0.51 mmol). The mixture was heated in a 50 °C oil bath for 1.5 h,
treated with 2-amino-N-(2,2,2-trifluoroethyl)acetamide hydrochloride (109 mg, .057 mmol) and
the resulting mixture heated to reflux for 8 h. After cooling to ambient temperature, the mixture
was taken up in EtoO and washed twice with aq. 5% NaHSO4 (2X) and once with sat. NaCl
(1X). After dying over MgSQOy4, concentration in vacuo and purification by medium pressure
chromatography on silica with EtOAc/Hexanes as the eluents, the title compound was obtained
as a white foam (160 mg, 41%) mp 48-61°C: '"H NMR (400 MHz, CDCl5) 5 7.58 (d, J = 7.9 Hz,
1H), 7.44 - 7.29 (m, 3H), 7.14 (dd, J=7.9, 1.6 Hz, 1H), 6.86 (d, J = 11.4 Hz, 1H), 6.76 (t, J =
5.9 Hz, 1H), 6.59 (br s, 1H), 6.21 - 6.04 (m, 1H), 4.23 (d, J=5.5 Hz, 1H), 3.98 (qd, J=9.0, 6.5

Hz, 2H); 19F NMR (376 MHz, CDCl5) & -69.31, -72.3; EIMS m/z 626.9 ([M+1]*).

Example 109a * not according to the invention: Preparation of (E)-2-Bromo-N-(piperidin-
4-yl)-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)benzamide (AC114)

[0393]
F <

F F
Cl = Br
O
Cl
Cl O NH

[0394] (E)-tert-Butyl 4-(2-bromo-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-
enyl)benzamido)piperidine-1-carboxylate (0.75 g, 1.11 mmol) was added to dioxane HCI (10
mL) at 0 °C and was stirred for 18 h. The reaction mixture was concentrated under reduced
pressure and triturated with diethylether to afford the compound as a light brown solid (0.6 g,
88%).

Example 109b *not according to the invention: Preparation of (E)-N-(1-Acetylpiperidin-
4-yl)-2-bromo-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)benzamide
(AC103)
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[0395]
F

E F
Cl 2 Br
SRAE:
Cl
Cl O N\n/

O

[0396] To a stirred solution of (E)-2-bromo-N-(piperidin-4-yl)-4-(4,4,4-trifluoro-3-(3,4,5-
trichlorophenyl)but-1-enyl)benzamide (0.1 g, 0.16 mmol) in DCM (10.0 mL) was added
triethylamine (0.046 mL, 0.35 mmol) and stirred for 10 min. Then acetyl chloride (0.014, 0.18
mmol) was added and stirred for 16 h at RT. The reaction mixture was diluted with DCM and
washed with saturated NaHCO3; solution and brine solution. The combined DCM layer was
dried over Na»SO4 and concentrated under reduced pressure to afford crude compound. The

crude compound was washed with 5% diethyl ether / n-pentane to afford the title compound as
a white solid (0.054 g, 50%).

Example 110 * not according to the invention: Preparation of (E)-2-Bromo-4-(4,4,4-
trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)-N-(1-(3,3,3-trifluoropropanoyl)piperidin-
4-yl)benzamide (AC104)

[0397]

Cl

G P
O

[0398] To a stirred solution of 3,3,3-trifluoropropanoic acid (0.02g, 0.16 mmol) in DCM (10.0
mL), (E)-2-bromo-N-(piperidin-4-yl)-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-
enyl)benzamide (0.1 g, 0.16 mmol), PYBOP (0.09 g, 0.17 mmol), and DIPEA (0.06 g, 0.48
mmol) were added at RT. The reaction mixture was stirred at RT for 5 h. The reaction mixture
was diluted with DCM. The combined DCM layer was washed with 3N HCI and saturated
NaHCO3; solution, the separated DCM layer was dried over anhydrous NasSO4 and
concentrated under reduced pressure to afford crude compound. The crude compound was
purified by column chromatography (SiO», 100-200 mesh; eluting with 2% methanol in DCM) to

afford the title compound as an off white gummy material (0.035 g, 29.%).
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Example 111 *not according to the invention: Preparation of (E)-2-Bromo-4-(4,4,4-
trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)-N-(1-(2,2,2-trifluoroethyl)piperidin-4-
yl)benzamide (AC105)

[0399]
. F

F F
Cl = Br
Ty
Cl N
Cl 0 N._CF;

[0400] To a stirred solution of (E)-2-bromo-N-(piperidin-4-yl)-4-(4,4,4-trifluoro-3-(3,4,5-
trichlorophenyl)but-1-enyl)benzamide (0.1 g, 0.16 mmol) in THF (5.0 mL) was added
triethylamine (0.06 mL, 0.64 mmol) and stirred for 10 min. Then 2,2 2-trifluoroethyl
trifluoromethanesulfonate (0.03, 0.16 mmol) was added and stirred for 16 h at RT. The
reaction mixture was diluted with ethyl acetate and washed with saturated NaHCO3 solution
and brine solution. The combined ethyl acetate layer was dried over Na,;SO4 and concentrated

under reduced pressure to afford the title compound as a brown solid (0.05 g, 44%).

Example 112 *not according to the invention: Preparation of (E)-2-Bromo-N-(1-
methylpiperidin-4-yl)-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)benzamide
(AC106)

[0401]
F

F F
Cl = Br
(O
Cl
Cl ) N_

[0402] A solution of (E)-2-bromo-N-(piperidin-4-yl)-4-(4,4,4-trifluoro-3-(3,4,5-
trichlorophenyl)but-1-enyl)benzamide (0.1 g, 0.16 mmol), formaldehyde (30% in water) (0.1
mL, 0.16 mmol) and acetic acid (0.01 mL) in methanol (5.0 mL) was stirred at RT for 30 min.
After that NaBH3CN (0.01 g, 0.16 mmol) was added at 0°C and the reaction was stirred for 8 h
at RT. The solvent was removed under reduced pressure to obtain residue which was diluted
with ethyl acetate and washed with saturated aq. NaHCO3 solution and brine solution. The

combined ethyl acetate layer was dried over NaySQO4 and concentrated under reduced

pressure to obtain a residue, which was triturated with diethyl ether/ pentane to afford the title
compound as a pale yellow gummy material (0.06 g, 59%).
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Example 113 * not according to the invention: Preparation of ((E)-2-Bromo-N-(1-
(cyanomethyl)piperidin-4-yl)-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-
yl)benzamide (AC107)

[0403]
F

FF
Cl S Br
OAAGE
Cl
Cl O

N._CN

[0404] To a stirred solution of (E)-2-bromo-N-(piperidin-4-yl)-4-(4,4,4-trifluoro-3-(3,4,5-
trichlorophenyl)but-1-enyl)benzamide (0.25 g, 0.43 mmol) in THF (10.0 mL) was added
triethylamine (0.16 mL, 1.29 mmol) and the reaction was stirred for 10 min. Then 2-
bromoacetonitrile (0.07, 0.65 mmol) was added and the reaction was stirred for 8 h at RT. The
reaction mixture was diluted with ethyl acetate and washed with saturated brine solution. The
combined ethyl acetate layer was dried over NaSQO4 and concentrated under reduced

pressure to afford the title compound as an off-white solid (0.125 g, 46.8%).

Example 114 *not according to the invention: Preparation of (E)-2-Bromo-N-(1-(oxetan-
3-yl)piperidin-4-yl)-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)benzamide
(AC108)

[0405]

[0406] A solution of (E)-2-bromo-N-(piperidin-4-yl)-4-(4,4,4-trifluoro-3-(3,4,5-
trichlorophenyl)but-1-enyl)benzamide (0.2 g, 0.35 mmol), oxetan-3-one (0.027 g, 0.38 mmol)
and acetic acid (0.01 mL) in methanol (5.0 mL) was stirred at RT for 30 min. After that
NaBH3CN (0.022 g, 0.35 mmol) was added at 0 °C slowly lot wise over the period of 10 min
and the reaction was stirred for 8 h at RT. The solvent was removed under reduced pressure
to obtain a residue which was diluted with ethyl acetate and washed with saturated NaHCO3
solution and brine solution. The combined ethyl acetate layer was dried over Na,SO4 and
concentrated under reduced pressure to obtain a residue, which was triturated with diethyl
ether/ pentane to afford the title compound as an off-white solid (0.05 g, 23%).
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Example 115 * not according to the invention: Preparation of (E)-2-Bromo-N-(1-(2-
hydroxyethyl)piperidin-4-yl)-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-
yl)benzamide (AC109)

[0407]
E

FLF
Cl % Br
Ly
Cl N\O
Cl 0] N\/\OH

[0408] To a stirred solution of (E)-2-bromo-N-(piperidin-4-yl)-4-(4,4,4-trifluoro-3-(3,4,5-
trichlorophenyl)but-1-enyl)benzamide (0.25 g, 0.43 mmol) in THF (10.0 mL) was added
triethylamine (0.16 mL, 1.29 mmol) and the reaction was stirred for 10 min. Then 2-
chloroethanol (0.05, 0.65 mmol) was added and the reaction was stirred for 8 h at RT. The
reaction mixture was diluted with ethyl acetate and washed with saturated brine solution. The
combined ethyl acetate layer was dried over NaSO4 and concentrated under reduced

pressure to afford the title compound as an off-white solid (0.09 g, 34%).

Example 116 *not according to the invention: Preparation of (E)-2-(2-Bromo-4-(4,4,4-
trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)benzamido)acetic acid (Al78)

[0409]

Cl

[0410] To a stirred solution of (E)-tert-butyl 2-(2-bromo-4-(4,4,4-trifluoro-3-(3,4,5-
trichlorophenyl)but-1-enyl)benzamido)acetate (440 mg, 0.734 mmol) in DCM (36.0 ml), was
added TFA (4.0 mL) and the reaction mixture was stirred at RT for 1 h. The reaction mixture
was concentrated under reduced pressure to obtain residue which was washed with n-pentane
to afford the title compound as an off-white solid (310 mg, 78%): "H NMR (400 MHz, CDCls) &
13.0 (s, 1H), 8.75 (t, J=5.7 Hz, 1H), 7.93 (m, 2H), 7.62 (d, J = 7.5 Hz, 1H), 7.40 (d, J = 8.1 Hz,
1H), 6.96 (dd, J = 15.3, 9.3 Hz, 1H), 6.78 (d, J = 15.3 Hz, 1H), 4.83 (m, 1H), 3.90 (d, J = 5.7

Hz, 2H); ESIMS m/z 543.61([M+H]*); IR (thin film) 3429, 1635, 1114, 772 cm"".

Example 117 *not according to the invention: Preparation of (E)-N-((6-Chloropyridin-3-
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yl)methyl)-4-(3-(3,5-dichlorophenyl)-4,4,4-trifluorobut-1-en-1-yl)-2-
methylbenzothioamide (AC115)

[0411]
CF,

Cl Cl
N N
Cl S

[0412] To the stirred solution of (E)-N-((6-chloropyridin-3-yl)methyl)-4-(3-(3,5-
dichlorophenyl)-4,4,4-trifluorobut-1-enyl)-2-methylbenzamide (0.06 g, 0.117 mmol) in toluene
(3 mL) was added Lawesson's reagent (0.14 g, 0.351 mmol) and the reaction was irradiated at
100 C for 1 h, then cooled to RT and concentrated under reduced pressure to provide crude
compound. The crude product was purified by preparative HPLC to afford the product as
yellow color solid (0.03 g, 49%).

Example 118 *not according to the invention: Preparation of (E)-4-(3-(3,5-Dichloro-4-
fluorophenyl)-4,4,4-trifluorobut-1-en-1-yl)-N-(2-oxo0-2-((2,2,2-
trifluoroethyl)amino)ethyl)-2-(trifluoromethoxy)benzamide (AC116)

[0413]

cl P OCF,
ORAGYY'
F))\/\‘;(N\)LN/\CFB
Cl O H

[0414] Step 1. 2-(Trifluoromethoxy)-4-vinylbenzoic acid (Al79): To a stirred solution of 4-
bromo-2-(trifluoromethoxy)benzoic acid (1 g, 3.67 mmol) in DMSO (20 mL) was added
potassium vinyltrifluoroborate (1.47 g, 11.02 mmol) and potassium carbonate (1.52 g, 11.02
mmol). The reaction mixture was degassed with argon for 30 min.
Bistriphenylphosphine(diphenylphosphinoferrocene)palladium dichloride (0.13 g, 0.18 mmol)
was added and the reaction mixture was heated to 80 °C for 1 h. The reaction mixture was
diluted with water (100mL), extracted with ethyl acetate (2 x 50 mL), washed with brine, and
dried over NasSQ4. Concentration under reduced pressure furnished the crude compound

which was purified by flash column chromatography to afford the product as pale yellow
gummy material (0.4 g, 47%): "H NMR (400 MHz, CDCl3) & 8.05 (d, J = 8.1 Hz, 1H), 7.44 (d, J
=1.8 Hz, 1H), 7.35 (s, 1H), 6.78 (dd, J =17.4.1, 11.1 Hz, 1H), 5.92 (d, J = 17.4 Hz, 1H), 5.51
(d, J=10.8 Hz, 1H); ESIMS m/z 232.97 ([M+H]*).
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[0415] Step 2. (E)-4-(3-(3,5-Dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-enyl)-2-
(trifluoromethoxy)benzoic acid (AI80): To a stirred solution of 2-(trifluoromethoxy)-4-
vinylbenzoic acid (0.356 g, 1.53 mmol) in IN methyl pyrrolidine (5.0 mL) was added 1-(1-
bromo-2,2,2-trifluoroethyl)-3,5-dichloro 4-fluorobenzene (1.0 g, 3.07 mmol), copper(l) chloride
(CuCl; 0.03 g, 0.307 mmol) and 2,2 bipyridyl (0.095 g, 0.614 mmol). The reaction mixture was
stirred at 150 °C for 1 h. After the reaction was complete by TLC, the reaction mixture was
diluted with water (100mL) and extracted with ethyl acetate (2X 50 mL). The combined organic
layers were washed with brine, dried over Na;SO4 and concentrated under reduced pressure

to obtain the crude compound which was purified by flash column chromatography to afford
the product as pale yellow gummy material (0.3 g, 21%): "H NMR (400 MHz, CDCI3) 6 8.08 (d,
J=8.0 Hz, 1H), 7.45 (d, J = 1.6 Hz, 1H), 7.35 (s, 3H), 6.63 (d, J = 16.0 Hz, 1H), 6.50 (dd, J =
16.0, 8.0 Hz, 1H), 4.15 (m, 1H); ESIMS m/z 474.81 ([M-H]").

[0416] Step 3. (E)-4-(3-(3,5-Dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-enyl)-N-(2-oxo-
2-(2,2,2-trifluoroethylamino)ethyl)-2-(trifluoromethoxy)benzamide (AC116) : A mixture of
(E)-4-(3-(3,5-dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-enyl)-2-(trifluoromethoxy)benzoic

acid (0.25 g, 0.52 mmol), 2-amino-N-(2,2,2-trifluoroethyl)acetamide (0.158 g, 0.62 mmol),
PyBOP (0.40 g, 0.78 mmol) and DIPEA (0.134 g, 1.04 mmol) in DCM (10.0 mL) were stirred at
RT for 16 h. The reaction mixture was diluted with water and extracted with DCM. The
combined DCM layer was washed with brine, dried over Na;SO,4 and concentrated under

reduced pressure. Purification by flash column chromatography (SiO,, 100-200 mesh; eluting

with 20% ethyl acetate/ pet ether) afforded the title compound as a pale yellow gummy material
(0.15 g, 47 %).

[0417] The following molecules *not according to the invention were made in accordance with
the procedures disclosed in

Example 118, Step 2: (E)-4-(3-(3,5-Dibromophenyl)-4,4,4-trifluorobut-1-en-1-yl)-2-
methylbenzoic acid

[0418]
CF,

Br V CH;
(7 T o
Br 0

[0419] The title molecule was isolated as a brown solid: TH NMR (400 MHz, DMSO-dg) 0
12.90 (bs, 1H), 7.85 (s, 1H), 7.78-7.75 (m, 3H), 7.47-7.41 (m, 2H), 6.89 (dd, J = 15.6, 9.2 Hz,
1H), 6.72 (d, J = 15.6 Hz, 1H), 4.80-4.75 (m, 1H), 2.33 (s, 3H); ESIMS m/z 474.90 ([M-H]); IR
(thin film) 3437, 1689, 1165, 579 cm™".
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(E)-4-(3-(3,5-Dibromophenyl)-4,4,4-trifluorobut-1-en-1-yl)-2-(trifluoromethyl)benzoic acid

[0420]
CF,

Br S CF;
7 Ul o
Br O

[0421] The title molecule was isolated as a brown solid: "H NMR (300 MHz, DMSO-dg) & 13.5
(bs, 1H), 8.03 (s, 1H), 7.95-7.85 (m, 4H), 7.81 (d, J = 7.8 Hz, 1H), 7.14 (dd, J = 15.6, 9.6 Hz,
1H), 6.90 (d, J = 15.9 Hz, 1H), 4.86-4.79 (m, 1H); ESIMS m/z 528.82 ([M-H]*); IR (thin film)
3437, 1707, 1153, 555 cm.

(E)-2-Bromo-4-(3-(3,5-dibromophenyl)-4,4,4-trifluorobut-1-en-1-yl)benzoic acid

[0422]
CF,

Br O > l Br
CO,lI
Br

[0423] The title molecule was isolated as a brown liquid: 'TH NMR (400 MHz, DMSO-dg)
13.90 (bs, 1H), 7.98 (s, 1H), 7.88 (s, 1H), 7.84 (s, 2H), 7.74 (d, J=7.6 Hz, 1H), 7.64 (d, /= 8.8
Hz, 1H), 7.04 (dd, J = 15.6, 8.8 Hz, 1H), 6.78 (d, J = 15.6 Hz, 1H), 4.80-4.78 (m, 1H); ESIMS

miz 538.74 ([M-HJ); IR (thin film) 3424, 1695, 1168, 578 cm™".

(E)-2- Bromo-4-(4,4,4-trifluoro-3-(3-fluoro-5-(trifluoromethyl)phenyl)but-1-en-1-
yl)benzoic acid

[0424]

CF,
CO,H
F

[0425] The title molecule was isolated as a brown liquid: '"H NMR (400 MHz, DMSO-dg) & 13.3
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(bs, 1H), 7.93 (s, 1H), 7.82-7.77 (m, 2H), 7.72-7.66 (m, 2H), 7.59 (d, J = 8.0 Hz, 1H), 7.03 (dd
J=156,9.2 Hz, 1H), 6.76 (d, J = 15.6 Hz, 1H), 4.94-4.90 (m, 1H); ESIMS m/z 469.02 ([M-H]);
IR (thin film) 3444, 1704, 1172, 513 cm™".

(E)-4-(3-(3,5-Bis(trifluoromethyl)phenyl)-4,4,4-trifluorobut-1-en-1-yl)-2-bromobenzoic
acid

[0426]
CF,

FiC O y O Br
CO,H
C[}

[0427] The title molecule was isolated as a brown solid: 'H NMR (400 MHz, CDCl3) & 7.98 (d,
J=7.6 Hz, 1H), 7.92 (s, 1H), 7.83 (s, 2H), 7.73 (d, J = 1.6 Hz, 1H), 7.42-7.40 (m, 1H), 6.62 (d,
J=16.4 Hz, 1H), 6.55 (dd, J = 16.0, 8.0 Hz, 1H), 4.40-4.30 (m, 1H); ESIMS m/z 518.94 ([M-

HI): IR (thin film) 3447, 1705, 1171, 526 cm".

(E)-2-Bromo-4-(4,4,4-trifluoro-3-(3-(trifluoromethyl)phenyl)but-1-en-1-yl)benzoic acid

[0428]
CF,

F3C\‘)\/\( ‘/‘Br
CO,H

[0429] The title molecule was isolated as a brown liquid: '"H NMR (300 MHz, DMSO-dg) &
13.50 (bs, 1H), 7.97-7.87 (m, 3H), 7.78-7.61 (m, 4H), 7.08 (dd, J = 15.9, 9.3 Hz, 1H), 6.81 (d, J
=15.9 Hz, 1H), 4.97-4.84 (m, 1H); ESIMS m/z 518.94 ([M-H]); IR (thin film) 3447, 1705, 1171,
526 cm™.

(E)-2-Bromo-4-(3-(3-chloro-5-(trifluoromethyl)phenyl)-4,4,4-trifluorobut-1-en-1-
yl)benzoic acid

[0430]
CF;
X Z Br

FiC N
/ / A NRE |
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[0431] The title molecule was isolated as a pale yellow gum: "H NMR (300 MHz, DMSO-dg) &
13.9 (s, 1H), 8.03 (s, 1H), 7.96 - 7.91 (m, 3H), 7.72 (d, J = 8.1 Hz, 1H), 7.63 - 7.60 (m, 1H),
7.11 (dd, J = 15.9, 9.6 Hz, 1H), 6.79 (d, J = 15.9 Hz, 1H), 4.98 - 4.91 (m, 1H); ESIMS m/z

484.94 ([M-HJ'); IR (thin film) 3444, 1705, 1171, 764 cm™".

(E)-2-Bromo-4-(4,4,4-trifluoro-3-(4-fluoro-3-(trifluoromethyl)phenyl)but-1-en-1-
yl)benzoic acid

[0432]
CF,

FJC’)\/\(Br
F O ‘ CO,H

[0433] The title molecule was isolated as a brown liquid: "H NMR (300 MHz, CDCls) 5 8.00 (d,
J=8.1Hz, 1H), 7.71 (s, 1H), 7.61-7.59 (m, 2H), 7.41 (d, J = 8.1 Hz, 1H), 7.30-7.24 (m, 1H),
6.59 (dd, J=16.2, 6.0 Hz, 1H), 6.48 (d, J = 16.5 Hz, 1H), 4.26-4.21 (m, 1H); ESIMS m/z 469.0

(IM-HJ'); IR (thin film) 3444, 1699, 1327 cm™".

(E)-2-Bromo-4-(4,4,4-trifluoro-3-(3,4,5-trifluorophenyl)but-1-en-1-yl)benzoic acid

[0434]
CF,

F [ P i Br
F CO,H
F

[0435] The title molecule was isolated as a brown gum: TH NMR (300 MHz, DMSO-dg) 6
13.60 (bs, 1H), 7.97 (s, 2H), 7.72 (d, J = 7.2 Hz, 1H), 7.41 - 7.31 (m, 2H), 7.04 (dd, J = 15.6,
9.0 Hz, 1H), 6.71 (d, J=15.9 Hz, 1H), 4.15 - 4.11 (m, 1H); ESIMS m/z 438.8 ([M+H]*).

(E)-4-(4,4,4-Trifluoro-3-(2,3,4-trifluorophenyl)but-1-en-1-yl)-2-(trifluoromethyl)benzoic
acid
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[0436]
F CF,

FCF3
F COH

[0437] The title molecule was isolated as a brown gum: 'H NMR (300 MHz, DMSO-dg) & 8.00
(s, 1H), 7.93 (d, J = 8.4 Hz, 1H), 7.81 (d, J = 8.1 Hz, 1H), 7.63 -7.60 (m, 1H), 7.47 - 7.44 (m,
1H), 7.02 - 7.01 (m, 1H), 5.10 - 4.90 (m, 1H).

(E)-2-Bromo-4-(4,4,4-trifluoro-3-(2,3,4-trifluorophenyl)but-1-en-1-yl)benzoic acid

[0438]
F CF,

F CO,H

[0439] The title molecule was isolated as a brown gum and the crude acid was taken on
directly to the next step: "H NMR (300 MHz, DMSO-dg) & 13.65 (bs, 1H), 7.95 (s, 1H), 7.75 (d,
J=7.8Hz, 1H), 7.62 - 7.59 (m, 2H), 7.50 (dd, J = 15.6, 9.0 Hz, 1H), 6.95 (d, J = 15.9 Hz, 1H),
4.86 - 4.74 (m, 1H); ESIMS m/z 436.92 ([M-HJ"); IR (thin film) 3445, 1641, 1116 cm™".

(E)-4-(4,4,4-Trifluoro-3-(2,4,5-trichlorophenyl)but-1-en-1-yl)-2-(trifluoromethyl)benzoic
acid

[0440]
¢ CF,

O
cl CO,H
Cl

[0441] The title molecule was isolated as a brown gum: 'H NMR (300 MHz, DMSO-dg) & 13.6
(s, 1H), 8.04 (s, 1H), 7.96 (d, J = 8.4 Hz, 3H), 7.83 (d, J = 8.1 Hz, 1H), 7.17 - 7.03 (m, 2H),
5.16 - 5.05 (m, 1H); ESIMS m/z 476.9 ([M-H]"); IR (thin film) 3436, 1651, 1116, 661 cm™".

(E)-2-Bromo-4-(4,4,4-trifluoro-3-(2,4,5-trichlorophenyl)but-1-en-1-yl)benzoic acid
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[0442]
Cl CF,

P Br
cl ‘ ‘ CO,H
Cl

[0443] The title molecule was isolated as a brown gum: '"H NMR (300 MHz, DMSO-dg) & (300
MHz, DMSO-dg ) 6 13.4 (s, 1H), 7.99 (d, J=10.2 Hz, 3H), 7.76 (d, J= 8.1 Hz, 1H), 7.65 (d, J =
7.8 Hz, 1H), 7.09 - 6.91 (m, 2H), 5.11 - 5.05 (m, 1H); ESIMS m/z 486.8 ([M-HJ) ; IR (thin film)
3436, 1651, 1115, 737 cm’.

(E)-4-(3-(4-Chloro-3-nitrophenyl)-4,4,4-trifluorobut-1-en-1-yl)-2-(trifluoromethyl)benzoic
acid

[0444]
CF,

P CTy
cl 'E |li CO,H
NO,

[0445] The title molecule was isolated as a brown gum and the crude acid was taken on
directly to the next step: "H NMR (300 MHz, DMSO-dg) 13.80 (bs, 1H), 8.33 (s, 1H), 7.94-7.81

(m, 5H), 7.75-7.72 (m, 1H), 7.06 (dd, J = 15.9, 8.7 Hz, 1H), 6.90 (d, J = 15.9 Hz, 1H), 5.02-
4.81 (m, 1H).

(E)-2-Bromo-4-(3-(4-chloro-3-nitrophenyl)-4,4,4-trifluorobut-1-en-1-yl)benzoic acid

[0446]
CF,

‘ F l Br
Cl CO;H
NO,

[0447] The title molecule was isolated as a brown gum: 'H NMR (300 MHz, DMSO-dg) 13.50

(bs, 1H), 8.31 (s, 1H), 8.00 - 7.77 (m, 3H), 7.75 -7.72 (m, 1H), 7.63 - 7.55 (m, 1H), 7.03 (dd, J
= 15.9, 9.0 Hz, 1H), 6.81 (d, J = 15.9 Hz, 1H), 5.04 - 4.91 (m, 1H). ; ESIMS m/z 462.16 ([M-

HI); IR (thin film) 3428, 1697, 1113, 749 cm"".
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(E)-4-(4,4,4-Trifluoro-3-(4-fluoro-3,5-dimethylphenyl)but-1-en-1-yl)-2-
(trifluoromethyl)benzoic acid

[0448]

CF,
Z CF,
F ‘ ‘ CO,H

[0449] The title molecule was isolated as a brown gum: "H NMR (300 MHz, DMSO-dg) & 7.96
(s, 1H), 7.92 (d, J = 8.4 Hz, 1H), 7.80 - 7.75 (m, 1H), 7.27 (d, J = 6.9 Hz, 2H), 6.96 (dd, J =
15.6, 8.7 Hz, 1H), 6.87 (d, J = 15.6 Hz, 1H), 4.68-4.56 (m, 1H), 2.23 (s, 6H); ESIMS m/z

419.03 ([M-HJ'); IR (thin film) 3445, 2928, 1713, 1146 cm™".

(E)-2-Bromo-4-(4,4,4-trifluoro-3-(4-fluoro-3,5-dimethylphenyl)but-1-en-1-yl)benzoic acid

[0450]
CF,

‘ Z [ Br
F COzH

[0451] The title molecule was isolated as a brown gum: "H NMR (300 MHz, DMSO-dg) & 7.91

(s, 1H), 7.74 (d, J = 7.8 Hz, 1H), 7.61-7.58 (m, 1H), 7.26 (d, J = 6.6 Hz, 2H), 6.93 (dd, J = 15.9,
8.7 Hz, 1H), 6.87 (d, J = 15.9 Hz, 1H), 4.59-4.53 (m, 1H), 2.23 (s, 6H); ESIMS m/z 428.97 ([M-

HI): IR (thin film) 3473, 1701, 1111, 581 cm"".

(E)-4-(4,4,4-Trifluoro-3-(4-fluoro-3-methylphenyl)but-1-en-1-yl)-2-
(trifluoromethyl)benzoic acid

[0452]

CF,
DO AR
F CO,H

[0453] The title molecule was isolated as a brown liquid: '"H NMR (300 MHz, DMSO-dg)
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13.58 (bs, 1H), 7.98 (s, 1H), 7.92 - 7.90 (m, 1H), 7.80 (d, J = 8.1 Hz, 1H), 7.48 - 7.45 (m, 1H),
7.42 - 7.37 (m, 1H), 7.22 - 7.16 (m, 1H), 7.04 (dd, J = 15.9, 8.7 Hz, 1H), 6.88 (d, J = 15.9 Hz,

1H), 4.70 - 4.60 (m, 1H), 4.04 - 3.99 (m, 1H), 2.26 (s, 3H); ESIMS m/z 405.05 ([M-HJ"); IR (thin
film) 3437, 1710, 1145 cm™.

(E)-2-Bromo-4-(4,4,4-trifluoro-3-(4-fluoro-3-methylphenyl)but-1-en-1-yl)benzoic acid

[0454]

CF,
JORR0E
F CO,H

[0455] The title molecule was isolated as a brown liquid: 'H NMR (300 MHz, DMSO-dg) d
13.39 (bs, 1H), 7.91(s, 1H), 7.72 (d, J = 8.1 Hz, 1H), 7.61 - 7.58 (m 1H), 7.47 - 7.44 (m, 1H),
7.38 -7.36 (m, 1H), 7.18 (t, J = 9.6 Hz, 1H), 6.95 (dd, J = 15.6, 8.7 Hz, 1H), 6.76 (d, J = 15.9
Hz, 1H), 4.67 - 4.61(m, 1H), 2.25 (s, 3H); ESIMS m/z 415.0 ([M-H]’); IR (thin film) 3435, 2989,
1700, 1260 cm™".

(E)-4-(3-(3,5-Dichlorophenyl)-4,4,5,5,5-pentafluoropent-1-en-1-yl)-2-
(trifluoromethyl)benzoic acid

[0456]
CF,CF,

cl l Z l CF3
CO,H
Cl

[0457] The title molecule was isolated as a brown semi solid: H NMR (400 MHz, DMSO-dg) 0
13.70 (bs, 1H), 8.01 (s, 1H), 7.91(s, 1H), 7.80 (d, J = 8.4 Hz, 1H), 7.72 (J = 1.6 Hz, 2H), 7.66
(t, J=3.2 Hz, 1H), 7.15 (dd, J = 15.6, 9.6 Hz, 1H), 6.91 (d, J = 15.6 Hz, 1H), 4.86-4.78 (m, 1H);

ESIMS m/z 491.0 ([M-HJ); IR (thin film) 3446, 1712,1141,749 cm™.

(E)-2-Bromo-4-(3-(3,5-dichlorophenyl)-4,4,5,5,5-pentafluoropent-1-en-1-yl)benzoic acid

[0458]
CF,CF;

N
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| |
H/ VKCO2H

Cl

[0459] The title molecule was isolated as a brown gum: "H NMR (400 MHz, DMSO-dg) 6 7.85
(s, 1H), 7.70 (s, 2H), 7.65-7.64 (m, 1H), 7.56-7.52 (m, 2H), 6.94 (d, J = 9.2 Hz, 1H), 6.76 (d, J
=16 Hz, 1H), 4.82-4.80 (m, 1H); ESIMS m/z 500.8 ([M-HJ]’); IR (thin film) 3422, 1683, 1184,
750, 575 cm™.

(E)-4-(3-(3,4-Dibromophenyl)-4,4,4-trifluorobut-1-en-1-yl)-2-(trifluoromethyl)benzoic acid

[0460]
CF,

Br CO,H

[0461] The title molecule was isolated as a brown gum: 'H NMR (300 MHz, DMSO-dg) & 13.5
(bs, 1H), 8.01-7.99 (m, 2H), 7.94-7.91 (m, 1H), 7.85-7.78 (m, 2H), 7.53-7.50 (m, 1H), 7.09 (dd,
J=15.6, 8.7 Hz, 1H), 6.89 (d, J = 15.9 Hz, 1H), 4.85-4.78 (m, 1H); ESIMS m/z 528.8 ([M-HJ’);
IR (thin film) 3437, 1722, 1168 cm™".

(E)-2-Bromo-4-(3-(3,4-dibromophenyl)-4,4,4-trifluorobut-1-en-1-yl)benzoic acid

[0462]
CF;

Br:‘/‘\/\.: !/lBr

Br COQH

[0463] The title molecule was isolated as a brown gum: '"H NMR (300 MHz, DMSO-dg) ©

13.38 (bs, 1H), 7.98-7.96 (m, 2H), 7.84 (d, J = 8.4 Hz, 1H), 7.74 (d, J = 8.1 Hz, 1H), 7.63-7.61
(m, 1H), 7.51-7.49 (m, 1H), 7.01 (dd, J = 15.9, 9.0 Hz, 1H), 6.78 (d, J = 15.6 Hz, 1H), 4.82-

4.76 (m, 1H); ESIMS m/z 538.8 ([(M-H]"); IR (thin film) 3446, 1699, 1166, 581 cm".

(E)-4-(4,4,4-Trifluoro-3-(3-(trifluoromethoxy)phenyl)but-1-en-1-yl)-2-
(trifluoromethyl)benzoic acid
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[0464]
CF,
F3C’OCF3
‘ CO.H

[0465] The title molecule was isolated as a brown semi solid: '"H NMR (300 MHz, DMSO-dg) &

8.01(s, 1H), 7.94 (d, J = 8.7 Hz, 1H), 7.80 (d, J = 8.1 Hz, 1H), 7.63-7.55 (m, 3H), 7.41(d, J =
7.5 Hz, 1H), 7.11(dd, J = 15.6, 9.0 Hz, 1H), 6.92 (d, J = 15.9 Hz, 1H), 4.89-4.82 (m, 1H);

ESIMS m/z 456.98 ([M-HJ"); IR (thin film) 3413, 1668, 1161 cm™".

(E)-2-Bromo-4-(4,4,4-trifluoro-3-(3-(trifluoromethoxy)phenyl)but-1-en-1-yl)benzoic acid

[0466]
CF;

. B
CO,H

[0467] The title molecule was isolated as a brown solid: '"H NMR (300 MHz, DMSO-dg) & 7.73
(s, 1H), 7.59 (m, 3H), 7.44 (s, 1H), 7.40 (d, J = 7.6 Hz, 2H), 6.88 (dd, J = 15.6, 9.0 Hz, 1H),
6.73 (d, J = 15.9 Hz, 1H), 4.85-4.82 (m, 1H); ESIMS m/z 466.93 ([M-HJ); IR (thin film) 3437,
1703, 1111 cm™.

(E)-4-(3-(3-Cyano-4-fluorophenyl)-4,4,4-trifluorobut-1-en-1-yl)-2-(trifluoromethyl)benzoic
acid

[0468]
CF,

e
F CO,H

[0469] The title molecule was isolated as a brown liquid: "H NMR (300 MHz, DMSO-dg) ©
13.60 (bs, 1H), 8.21-8.19(m, 1H), 8.01-7.91(m, 3H), 7.81 (d, J = 8.4 Hz, 1H), 7.12 (dd, J =
15.9,8.1 Hz, 1H), 6.91 (d, J = 15.6 Hz, 1H), 4.92-4.86 (m, 1H); ESIMS m/z 416.27 ([M-H]’); IR
(thin film) 3429, 2238, 1713, 1116 cm™".

(E)-2-Bromo-4-(3-(3-cyano-4-fluorophenyl)-4,4,4-trifluorobut-1-en-1-yl)benzoic acid
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[0470]
CF,

NCW BI’
F CO,H

[0471] The title molecule was isolated as a brown gum: 'H NMR (300 MHz, DMSO-dg) &
13.56 (bs, 1H), 8.21 - 8.18 (m, 1H), 8.00 -7.95(m, 2H), 7.73 - 7.59 (m, 3H), 7.03 (dd, J = 15.9,
9.3 Hz, 1H), 6.79 (d, J=15.3 Hz, 1H), 4.87 - 4.84 (m, 1H); ESIMS m/z 426.0 ([M-H]").

(E)-2-Bromo-4-(3-(3,4-dichlorophenyl)-4,4,4-trifluorobut-1-en-1-yl)benzoic acid

[0472]
CF,

Cl :‘)\/\(Br
cl ‘ ‘ CO,H

[0473] The title molecule was isolated as a brown gum: "H NMR (300 MHz, DMSO-dg) & 13.4
(s, 1H),7.96 (d, J=1.2 Hz, 1H), 7.88 (d, J = 1.8 Hz, 1H), 7.74 - 7.68 (m, 2H), 7.63 (dd, J = 8.1,
1.2 Hz, 1H), 7.57 (dd, J = 8.4, 1.8 Hz, 1H), 7.02 (dd, J =15.9, 9.3 Hz, 1H), 6.78 (dd, J = 5.9 Hz,

1H), 4.84 - 4.78 (m, 1H); ESIMS m/z 451.0 ([M-H]); IR (thin film) 3445, 1704, 1113, 740 cm™".

(E)-4-(3-(3-Bromo-5-chlorophenyl)-4,4,4-trifluorobut-1-en-1-yl)-2-
(trifluoromethyl)benzoic acid

[0474]
CFy

Br P CF3
‘ ‘ CO,H
Cl

[0475] The title molecule was isolated as a brown solid: 'H NMR (300 MHz, DMSO-dg) &
13.50 (bs, 1H), 7.91 (s,1H), 7.86 - 7.64 (m, 5H), 7.06 (dd, J = 15.9, 9.0 Hz, 1H), 6.87 (d, J =
15.9 Hz, 1H), 4.85 - 4.78 (m, 1H); ESIMS m/z 485.17 ([M-H]"); IR (thin film) 3438, 1708, 1114,
774,516 cm™.
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(E)-2-Bromo-4-(3-(3-bromo-5-chlorophenyl)-4,4,4-trifluorobut-1-en-1-yl)benzoic acid

[0476]
CF,

Br i Z ‘ Br
COH
Cl

[0477] The title molecule was isolated as a brown gum: 'H NMR (300 MHz, DMSO-dg) &
13.38 (bs, 1H), 7.98 (s, 1H), 7.80 - 7.72 (m, 4H), 7.64 - 7.61 (m, 1H), 7.06 (dd, J = 15.9, 9.3
Hz, 1H), 6.79 (d, J = 15.6 Hz, 1H), 4.88 - 4.80 (m, 1H); ESIMS m/z 495.05 ([M-H]); IR (thin
film) 3436, 1699 ,1116, 750, 531 cm™".

(E)-4-(3-(3-Bromo-5-fluorophenyl)-4,4,4-trifluorobut-1-en-1-yl)-2-
(trifluoromethyl)benzoic acid

[0478]
CTs

C ‘ COH
F

[0479] The title molecule was isolated as a brown liquid: "H NMR (300 MHz, DMSO-dg) & 13.6

(bs, 1H), 8.02 (s, 1H), 7.91 - 7.89 (m, 1H), 7.81 (d, J = 8.0 Hz, 1H), 7.69 (s, 1H), 7.63 - 7.59
(m, 1H), 7.55 (d, J = 9.3 Hz, 1H), 7.11 (dd, J = 15.9, 9.0 Hz, 1H), 6.91 (d, J = 15.9 Hz, 1H),

4.87 - 4.80 (m, 1H); ESIMS m/z 469.07 ([M-HJ'); IR (thin film) 3428, 1712, 1171, 523 cm™".

(E)-4-(4,4,4-Trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)benzoic acid

[0480]
CF,

cl y
cl ‘ ‘ CO,l1
cl

[0481] The title molecule was isolated as a yellow solid: '"H NMR (400 MHz, CDCl3) & 8.18 -
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8.03 (m, 2H), 7.49 (d, J = 8.3 Hz, 2H), 7.42 (s, 2H), 6.66 (d, J = 15.9 Hz, 1H), 6.47 (dd, J =
15.9, 8.0 Hz, 1H), 4.13 (p, J = 8.6 Hz, 1H): '9F NMR (376 MHz, CDCl3) & -68.65; ESIMS m/z
409.1 ([M-H).

(E)-2-Bromo-4-(3-(3-chloro-4-methylphenyl)-4,4,4-trifluorobut-1-en-1-yl)benzoic acid

[0482]
CF,

CBr
COH

[0483] The title molecule was isolated as a brown liquid: "H NMR (300 MHz, DMSO-dg) ©

13.30 (bs, 1H), 7.93 (d, J=1.2 Hz, 1H), 7.42 (d, J= 8.1 Hz, 1H), 7.62 (dd, J = 1.5, 8.1 Hz, 1H),
7.53 (s, 1H), 7.48 (d, J =7.8 Hz, 1H), 7.39 (d, J = 7.8 Hz, 1H), 6.96 (dd, J = 15.6, 8.7 Hz, 1H),

6.77 (d, J = 15.6 Hz, 1H), 4.73 - 4.61 (m, 1H), 2.35 (s, 3H); ESIMS m/z 431.77 ([M-H]); IR (thin
film) 3435, 1701, 1111, 750 cm™".

(E)-4-(3-(3-Chloro-4-methylphenyl)-4,4,4-trifluorobut-1-en-1-yl)-2-
(trifluoromethyl)benzoic acid

[0484]
CT,

CO,H

[0485] The title molecule was isolated as a brown gum: '"H NMR (300 MHz, DMSO-dg) ©
13.50 (bs, 1H), 7.98 (s, 1H), 7.92 (d, J = 8.1 Hz, 1H), 7.80 (d, J = 8.1 Hz, 1H), 7.53 (s, 1H),
7.48 (d, J=8.1 Hz, 1H), 7.40 (d, J = 8.4 Hz, 1H), 7.04 (dd, J = 15.6, 8.4 Hz, 1H), 6.88 (d, J =

15.6 Hz, 1H), 4.72 - 4.66 (m, 1H), 2.35 (s, 3H); ESIMS m/z 421.82 ([M-HJ'); IR (thin film) 3460,
2926, 1712, 1170, 750 cm™".

(E)-4-(4,4,5,5,5-Pentafluoro-3-(3,4,5-trichlorophenyl)pent-1-en-1-yl)-2-
(trifluoromethyl)benzoic acid

[0486]
CI,CT
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[0487] The title molecule was isolated as a dark brown gum: '"H NMR (300 MHz, DMSO-dg) &
13.6 (bs, 1H), 8.03 (s, 1H), 7.95- 7.86 (m, 3H), 7.81 (d, J=8.1 Hz, 1H), 7.16 (dd, J = 15.3, 9.3
Hz, 1H), 6.92 (d, J = 15.6 Hz, 1H), 4.95 - 4.88 (m, 1H); '9F NMR (300 MHz, DMSO-dg) d

-80.35, -58.02; ESIMS m/z 526.8 ([M+H]*).

(E)-2-Bromo-4-(4,4,5,5,5-pentafluoro-3-(3,4,5-trichlorophenyl)pent-1-en-1-yl)benzoic
acid

[0488]
CF,CF,4

Cl l ¥ ‘ Br
cl CO,H
Cl

[0489] The title molecule was isolated as a dark brown gum: "H NMR (300 MHz, DMSO-dg) 6

13.6 (bs,1H), 7.94 (s, 2H), 7.78 (d, J=7.8 Hz, 1H), 7.71 (d, J= 7.8 Hz, 1H), 7.60 (d, J=7.5 Hz
1H), 7.07 (dd, J = 15.0, 8.7 Hz, 1H), 6.79 (d, J = 15.6 Hz, 1H), 4.93 - 4.78 (m, 1H), ESIMS m/z

538.9 ([M+H]*); IR (thinfilm) 3420, 1602, 1123, 746 cm™".

(E)-2-Bromo-4-(3-(4-cyano-3,5-difluorophenyl)-4,4,4-trifluorobut-1-en-1-yl)benzoic acid

[0490]
CFy

F. l 4 ‘ Br
N F

[0491] The title molecule was isolated as a brown gum: ESIMS m/z 443.91 ([M-H]) ; IR (thin
film) 3447, 2244, 1703, 1114 cm™".

(E)-2-Chloro-4-(3-(3,5-dibromophenyl)-4,4,4-trifluorobut-1-en-1-yl)benzoic acid
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[0492]
CF,

Br. S Cl
‘ ‘ CO,H
Br

[0493] The title molecule was isolated as a brown liquid: "H NMR (300 MHz, DMSO-dg) ©
13.39 (bs, 1H), 7.95-7.70 (m, 5H), 7.61 (d, J = 8.1 Hz, 1H), 7.07 (dd, J = 15.6, 9.3 Hz, 1H),
6.80 (d, J = 15.6 Hz, 1H), 4.84-4.78 (m, 1H); ESIMS m/z 496.77 ([M-HJ); ; IR (thin film) 3439,
2920, 1707, 1165 cm™".

(E)-4-(3-(3,5-Dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-en-1-yl)-2-
(trifluoromethyl)benzoic acid

[0494]
CF,

Cl ! S ‘ CF;
F COH
Cl

[0495] The title molecule was isolated as an off white solid: mp 140-143 °C; '"H NMR (400
MHz, DMSO) 613.60 (bs, 1H), 8.02 (s, 1H), 7.94 - 7.90 (m, 1H), 7.88 -7.86 (m, 2H), 7.81 - 7.79
(m, 1H), 7.12 (dd, J = 15.6, 8.8 Hz, 1H), 6.89 (d, J = 15.6 Hz, 1H), 4.86 - 4.81 (m, 2H); ESIMS

miz 458.88 ([M-HJ").

(E)-4-(3-(3,4-Dichlorophenyl)-4,4,4-trifluorobut-1-en-1-yl)benzoic acid

[0496]
CF,

BORAL!
cl CO,H

[0497] The title molecule was isolated as a light orange crystalline solid (875 mg, 88%): 'H
NMR (400 MHz, CDCI3) 6 12.35 (s, 1H), 8.08 (d, J = 8.4 Hz, 2H), 7.55 - 7.41 (m, 4H), 7.24 (dd,

J=8.3,2.1Hz, 1H), 6.64 (d, J = 15.8 Hz, 1H), 6.51 (dd, J = 15.9, 7.7 Hz, 1H), 4.15 (p, J = 8.7
Hz, 1H); '9F NMR 376 MHz, CDCl3) 5 -68.75; ESIMS m/z 375 ([M+H]*).
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(E)-4-(3-(3,4-Dichlorophenyl)-4,4,4-trifluorobut-1-en-1-yl)-2-(trifluoromethyl)benzoic acid

[0498]
CF,

¢l ‘ ‘ CO,H

[0499] The title molecule was isolated was isolated as a brown gum: 'H NMR (400 MHz,
DMSO-dg) 6 13.6 (s, 1H), 8.02 (s, 1H), 7.93 - 7.89 (m, 2H), 7.80 (d, J=7.6 Hz, 1H), 7.73 (d, J
=8.4, Hz, 1H), 7.58 (dd, J= 8.4, 2.0 Hz, 1H), 7.09 (dd, J= 15.6, 8.8, Hz, 1H), 6.89 (d, J = 15.6,
Hz, 1H), 4.86 - 4.81 (m, 1H); ESIMS m/z 441.0 ([M-H]’); IR (thinfilm) 3447, 1710, 1169, 749
-1

cm™.

(E)-4-(3-(3,5-Dichlorophenyl)-4,4,4-trifluorobut-1-en-1-yl)-2-(trifluoromethyl)benzoic acid

[0500]
CF,
‘ COylI
Cl

[0501] The title molecule was isolated was isolated as a brown gum: 'H NMR (300 MHz,
DMSO-dg) 6 13.6 (bs, 1H), 7.98 (s, 1H), 7.91 (d, J=7.8 Hz 1H), 7.75 - 7.66 (m, 1H), 7.10 (dd,

J=15.6, 9.0 Hz, 1H), 6.89 (d, J = 15.9 Hz 1H), 4.86 - 4.80 (m, 1H); ESIMS m/z 441.1 ([M-H]);
IR (thinfilm) 3460, 2928, 1721, 1170, 764 cm™".

(E)-4-(3-(3,4-Dichloro-5-methylphenyl)-4,4,4-trifluorobut-1-en-1-yl)-2-
(trifluoromethyl)benzoic acid

[0502]
CF;

cl p CF,
cl ‘ ‘ CO,H

[0503] The title molecule was isolated as a pale yellow semi solid: "H NMR (400 MHz, DMSO-
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dg)  13.58 (bs, 1H), 8.00 (s, 1H), 7.93 (d, J = 8.4 Hz, 1H), 7.80 (d, J = 8.4 Hz, 1H), 7.72 (s,
1H), 7.55 (s, 1H), 7.07 (dd, J = 16.4, 9.6 Hz, 1H), 6.89 (d, J = 15.6 Hz, 1H), 4.78 - 4.73 (m,
1H), 2.42 (s, 3H); ESIMS m/z 455.0 ([M-H]"); IR (thin film) 1713, 1170, 750 cm™".

(E)-2-Bromo-4-(3-(3,4-dichlorophenyl)-4,4-difluoropent-1-en-1-yl)benzoic acid

[0504]
F

F
Cl ! Z l Br
(@] CO,H

[0505] The title molecule was isolated as a brown gum: 'H NMR (400 MHz, DMSO-dg) & 13.3
(s, 1H), 7.92 (s, 1H), 7.77 - 7.71 (m, 2H), 7.68 - 7.63 (m, 1H), 7.61 - 7.60 (m, 1H), 7.60 - 7.58
(m, 1H), 6.98 (dd, J = 15.6, 9.2 Hz, 1H), 6.65 (d, J = 15.6 Hz, 1H), 4.83 - 4.80 (m, 1H), 1.59 -

1.54 (m, 3H); ESIMS m/z 448.8 ([M-HJ").

(E)-2-Bromo-4-(3-(3-chloro-5-ethylphenyl)-4,4,4-trifluorobut-1-en-1-yl)benzoic acid

[0506]
CF3

CO,H

[0507] The title molecule was isolated as a brown liquid: '"H NMR (400 MHz, DMSO-dg) & 13.4
(bs, 1H), 7.97 (s, 2H), 7.91 (s, 1H), 7.74 (d, J = 8.4 Hz, 2H), 7.66 -7.61 (m, 1H), 7.03 (dd, J =
16.0, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>