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PESTICIDAL COMPOSITIONS AND 
PROCESSES RELATED THERETO 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of, and claims the 
benefit of, U.S. patent application Ser. No. 14/880,357, now 
allowed, which was filed on Oct. 12, 2015, which is a 
continuation of, and claims the benefit of, U.S. patent 
application Ser. No. 14/132,853, now U.S. Pat. No. 9,215, 
870, which was filed on Dec. 18, 2013, which claims the 
benefit of, and priority from, U.S. provisional patent appli 
cation Ser. No. 61/739,045 filed Dec. 19, 2012. The entire 
disclosures of each of these applications is expressly incor 
porated herein by reference. 

FIELD OF THE DISCLOSURE 

0002. 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 

0003 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. 
0004 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. 
0005 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. 

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), 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. 

Jun. 8, 2017 

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, (C)alkyl which represents 
n-propyl and isopropyl), (C)alkyl which represents n-butyl, 
sec-butyl, isobutyl, and tert-butyl. 
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. 
00.15 "Aryl means a cyclic, aromatic substituent con 
sisting of hydrogen and carbon, for example, phenyl, naph 
thyl, and biphenyl. 
(0016) “(C-C)” 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-C)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) sub 
stituent consisting of carbon and hydrogen, for example, 
cyclobutenyl, cyclopentenyl, cyclohexenyl, norbornenyl, 
bicyclo2.2.2]octenyl, tetrahydronaphthyl, hexahydronaph 
thyl, and octahydronaphthyl. 
0018 “Cycloalkenyloxy' means a cycloalkenyl further 
consisting of a carbon-oxygen single bond, for example, 
cyclobutenyloxy, cyclopentenyloxy, norbornenyloxy, and 
bicyclo2.2.2]octenyloxy. 
0019. “Cycloalkyl means a monocyclic or polycyclic, 
saturated Substituent consisting of carbon and hydrogen, for 
example, cyclopropyl, cyclobutyl, cyclopentyl, norbornyl, 
bicyclo2.2.2]octyl, and decahydronaphthyl. 
0020 “Cycloalkoxy' means a cycloalkyl further consist 
ing of a carbon-oxygen single bond, for example, cyclopro 
pyloxy, cyclobutyloxy, cyclopentyloxy, norbornyloxy, and 
bicyclo[2.2.2]octyloxy. 
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, trifluo 
romethoxy, 2,2-difluoropropoxy, chloromethoxy, trichlo 
romethoxy, 1.1.2.2-tetrafluoroethoxy, and pentafluoroeth 
oxy. 
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, benzoisox 
azolyl, benzoxazolyl, benzothienyl, benzothiazolyl, cinnoli 
nyl, furanyl, imidazolyl, indazolyl, indolyl, isoindolyl, iso 
quinolinyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolinyl, 
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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, tetrahydro 
furanyl, tetrahydrothienyl and tetrahydropyranyl. Examples 
of partially unsaturated heterocyclyls include, but are not 
limited to, 1.2.3,4-tetrahydroquinolinyl, 4.5-dihydro-OX 
azolyl. 4,5-dihydro-1H-pyrazolyl. 4,5-dihydro-isoxazolyl, 
and 2,3-dihydro-1,3,4-oxadiazolyl. 
0025. Additional examples include the following 

() (l 
O 

theitanyl 
theitanyl eitany theitanyl 
oxide 

dioxide 

DETAILED DESCRIPTION OF THE 
DISCLOSURE 

0026. This document discloses molecules having the fol 
lowing formula (“Formula One'): 

Formula One 
R5 R6 R7 R8 

R4 X3 R1O 21 n 

X2 2 
R3 R1 YX1 R11 

R2 

wherein: 
(0027 (a) R1 is selected from 

(0028 (1) H, F, Cl, Br, I, CN, NO, (C-C)alkyl, 
halo (C-C)alkyl, (C-C)alkoxy, halo(C-C) 
alkoxy, S(C-C)alkyl, S(halo(C-C)alkyl), S(O) 
(C-C)alkyl, S(O)(halo(C-C)alkyl), S(O), (C-C) 
alkyl, S(O)(halo (C-C)alkyl), N(R14)(R15), 

0029 (2) substituted (C-C)alkyl, wherein said 
Substituted (C-Cs)alkyl has one or more substitu 
ents selected from CN and NO. 

0030 (3) substituted halo(C-C)alkyl, wherein said 
Substituted halo(C-Cs)alkyl, has one or more Sub 
stituents selected from CN and NO, 

0031 (4) substituted (C-C)alkoxy, wherein said 
Substituted (C-Cs)alkoxy has one or more substitu 
ents selected from CN and NO, and 

0032 (5) substituted halo(C-C)alkoxy, wherein 
said Substituted halo(C-Cs)alkoxy has one or more 
substituents selected from CN and NO; 

0033) (b) R2 is selected from 
0034 (1) H, F, Cl, Br, I, CN, NO, (C-C)alkyl, 
halo(C-Cs)alkyl, (C-Cs)alkoxy, halo(C-C) 
alkoxy, S(C-C)alkyl, S(halo(C-C)alkyl), S(O) 
(C-C)alkyl, S(O)(halo(C-C)alkyl), S(O)(C-C) 
alkyl, S(O)(halo (C-C)alkyl), N(R14)(R15), 
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0035 (2) substituted (C-C)alkyl, wherein said 
Substituted (C-Cs)alkyl has one or more substitu 
ents selected from CN and NO. 

0036 (3) substituted halo(C-C)alkyl, wherein said 
Substituted halo(C-Cs)alkyl, has one or more Sub 
stituents selected from CN and NO, 

0037 (4) substituted (C-C)alkoxy, wherein said 
Substituted (C-Cs)alkoxy has one or more substitu 
ents selected from CN and NO, and 

0038 (5) substituted halo(C-Cs)alkoxy, wherein 
said Substituted halo(C-Cs)alkoxy has one or more 
substituents selected from CN and NO; 

0.039 (c) R3 is selected from 
0040 (1) H, F, Cl, Br, I, CN, NO, (C-C)alkyl, 
halo(C-Cs)alkyl, (C-Cs)alkoxy, halo(C-C) 
alkoxy, S(C-C)alkyl, S(halo(C-C)alkyl), S(O) 
(C-C)alkyl, S(O)(halo(C-C)alkyl), S(O)(C-C) 
alkyl, S(O)(halo (C-C)alkyl), N(R14)(R15), 

0041) (2) substituted (C-C)alkyl, wherein said 
Substituted (C-Cs)alkyl has one or more substitu 
ents selected from CN and NO. 

0042 (3) substituted halo(C-C)alkyl, wherein said 
Substituted halo(C-Cs)alkyl, has one or more Sub 
stituents selected from CN and NO. 

0043 (4) substituted (C-Cs)alkoxy, wherein said 
Substituted (C-Cs)alkoxy has one or more substitu 
ents selected from CN and NO, and 

0044 (5) substituted halo(C-Cs)alkoxy, wherein 
said substituted halo(C-C)alkoxy has one or more 
substituents selected from CN and NO; 

(0.045 (d) R4 is selected from 
0046 (1) H, F, Cl, Br, I, CN, NO, (C-C)alkyl, 
halo(C-Cs)alkyl, (C-Cs)alkoxy, halo(C-C) 
alkoxy, S(C-C)alkyl, S(halo(C-C)alkyl), S(O) 
(C-C)alkyl, S(O)(halo(C-C)alkyl), S(O), (C-C) 
alkyl, S(O)(halo (C-C)alkyl), N(R14)(R15), 

0047 (2) substituted (C-C)alkyl, wherein said 
Substituted (C-Cs)alkyl has one or more substitu 
ents selected from CN and NO. 

0048 (3) substituted halo(C-C)alkyl, wherein said 
Substituted halo(C-Cs)alkyl, has one or more Sub 
stituents selected from CN and NO, 

0049 (4) substituted (C-C)alkoxy, wherein said 
Substituted (C-Cs)alkoxy has one or more substitu 
ents selected from CN and NO, and 

0050 (5) substituted halo(C-C)alkoxy, wherein 
said Substituted halo(C-Cs)alkoxy has one or more 
substituents selected from CN and NO; 

0051 (e) R5 is selected from 
0052 (1) H, F, Cl, Br, I, CN, NO, (C-C)alkyl, 
halo (C-C)alkyl, (C-C)alkoxy, halo(C-C) 
alkoxy, S(C-C)alkyl, S(halo(C-C)alkyl), S(O) 
(C-C)alkyl, S(O)(halo(C-C)alkyl), S(O)(C-C) 
alkyl, S(O)(halo (C-C)alkyl), N(R14)(R15), 

0053 (2) substituted (C-C)alkyl, wherein said 
Substituted (C-C)alkyl has one or more substitu 
ents selected from CN and NO. 

0054 (3) substituted halo(C-C)alkyl, wherein said 
Substituted halo(C-C)alkyl, has one or more sub 
stituents selected from CN and NO, 

0055 (4) substituted (C-Cs)alkoxy, wherein said 
Substituted (C-Cs)alkoxy has one or more substitu 
ents selected from CN and NO, and 
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0101. 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, NO, methyl, ethyl, (C) 
alkyl, (C)alkyl, (Cs)alkyl, (C)alkyl, (C7)alkyl, (Cs)alkyl, 
halomethyl, haloethyl, halo(C)alkyl, halo(C)alkyl, halo 
(Cs)alkyl, halo(C)alkyl, halo(C7)alkyl, halo(Cs)alkyl, 
methoxy, ethoxy, (C)alkoxy, (C)alkoxy, (Cs)alkoxy, (C) 
alkoxy, (C7)alkoxy, (Cs)alkoxy, halomethoxy, haloethoxy, 
halo(C)alkoxy, halo(C)alkoxy, halo(Cs)alkoxy, halo(C) 
alkoxy, halo(C7)alkoxy, and halo(Cs)alkoxy. 
0102. 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, (C) 
alkyl, (C)alkyl, (Cs)alkyl, (C)alkyl, (C7)alkyl, (Cs)alkyl, 
halomethyl, haloethyl, halo(C)alkyl, halo(C)alkyl, halo 
(Cs)alkyl, halo(C)alkyl, halo(C7)alkyl, halo(Cs)alkyl, 
methoxy, ethoxy, (C)alkoxy, (C)alkoxy, (Cs)alkoxy, (C) 
alkoxy, (C7)alkoxy, (Cs)alkoxy, halomethoxy, haloethoxy, 
halo(C)alkoxy, halo(C)alkoxy, halo(Cs)alkoxy, halo(C) 
alkoxy, halo(C7)alkoxy, and halo(Cs)alkoxy. 
0103) 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, NO, methyl, ethyl, (C) 
alkyl, (C)alkyl, (Cs)alkyl, (C)alkyl, (C7)alkyl, (Cs)alkyl, 
halomethyl, haloethyl, halo(C)alkyl, halo(C)alkyl, halo 
(Cs)alkyl, halo(C)alkyl, halo(C7)alkyl, halo(Cs)alkyl, 
methoxy, ethoxy, (C)alkoxy, (C)alkoxy, (Cs)alkoxy, (C) 
alkoxy, (C7)alkoxy, (Cs)alkoxy, halomethoxy, haloethoxy, 
halo (C)alkoxy, halo(C)alkoxy, halo(Cs)alkoxy, halo(C) 
alkoxy, halo(C7)alkoxy, and halo(Cs)alkoxy. 
0104. In another embodiment of this invention R4 may be 
selected from any combination of one or more of the 
following —H, F, Cl, Br, I, CN, NO, methyl, ethyl, (C) 
alkyl, (C)alkyl, (Cs)alkyl, (C)alkyl, (C7)alkyl, (Cs)alkyl, 
halomethyl, haloethyl, halo(C)alkyl, halo(C)alkyl, halo 
(Cs)alkyl, halo(C)alkyl, halo(C7)alkyl, halo(Cs)alkyl, 
methoxy, ethoxy, (C)alkoxy, (C)alkoxy, (Cs)alkoxy, (C) 
alkoxy, (C7)alkoxy, (Cs)alkoxy, halomethoxy, haloethoxy, 
halo(C)alkoxy, halo(C)alkoxy, halo(Cs)alkoxy, halo(C) 
alkoxy, halo(C7)alkoxy, and halo(Cs)alkoxy. 
0105. In another embodiment of this invention R5 may be 
selected from any combination of one or more of the 
following —H, F, Cl, Br, I, CN, NO, methyl, ethyl, (C) 
alkyl, (C)alkyl, (Cs)alkyl, (C)alkyl, (C7)alkyl, (Cs)alkyl, 
halomethyl, haloethyl, halo(C)alkyl, halo(C)alkyl, halo 
(Cs)alkyl, halo(C)alkyl, halo(C7)alkyl, halo(Cs)alkyl, 
methoxy, ethoxy, (C)alkoxy, (C)alkoxy, (Cs)alkoxy, (C) 
alkoxy, (C7)alkoxy, (Cs)alkoxy, halomethoxy, haloethoxy, 
halo(C)alkoxy, halo(C)alkoxy, halo(Cs)alkoxy, halo(C) 
alkoxy, halo(C7)alkoxy, and halo(Cs)alkoxy. 
0106. In another embodiment of this invention R2 and R4 
are selected from F, Cl, Br, I, CN, and NO and R1, R3, and 
R5 are H. 

0107. In another embodiment of this invention R2, R3, 
and R4 are selected from F, Cl, Br, I, CN, and NO, and R1, 
and R5 are H. 

0108. In another embodiment of this invention R2, R3, 
and R4 are independently selected from F and C1 and R1 and 
R5 are H. 

0109. In another embodiment of this invention R1 is 
selected from Cl and H. 

0110. In another embodiment of this invention R2 is 
selected from CF, CH, Cl, F, and H. 
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0111. In another embodiment of this invention R3 is 
selected from OCH, CH, F, Cl, or H. 
0.112. In another embodiment of this invention R4 is 
selected from CF, CH, Cl, F, and H. 
0113. In another embodiment of this invention R5 is 
selected from F, Cl, and H. 
0114. In another embodiment of this invention R6 may be 
selected from any combination of one or more of the 
following -halomethyl, haloethyl, halo(C)alkyl, halo(C) 
alkyl, halo(Cs)alkyl, halo(C)alkyl, halo(C7)alkyl, and halo 
(Cs)alkyl. 
0.115. In another embodiment of this invention R6 is 
trifluoromethyl. 
0116. 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. 
0117. In another embodiment of this invention R7 is 
selected from H, OCH, and OH. 
0118. In another embodiment of this invention R8 may be 
selected from any combination of one or more of the 
following —H. methyl, ethyl, (C)alkyl, (C)alkyl, (Cs) 
alkyl, (C)alkyl, (C7)alkyl, (Cs)alkyl, halomethyl, haloethyl, 
halo(C)alkyl, halo(C)alkyl, halo(Cs)alkyl, halo(C)alkyl, 
halo(C7)alkyl, and halo(Cs)alkyl. 
0119. In another embodiment of this invention R8 is 
selected from CH and H. 
I0120 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, (C)alkyl, (C) 
alkyl, (Cs)alkyl, (C)alkyl, (C7)alkyl, (Cs)alkyl, halomethyl, 
haloethyl, halo(C)alkyl, halo(C)alkyl, halo(Cs)alkyl, halo 
(Ce)alkyl, halo(C7)alkyl, halo(Cs)alkyl, methoxy, ethoxy, 
(C)alkoxy, (C)alkoxy, (Cs)alkoxy, (C)alkoxy, (C7)alkoxy, 
(Cs)alkoxy, halomethoxy, haloethoxy, halo(C)alkoxy, halo 
(C)alkoxy, halo(Cs)alkoxy, halo(C)alkoxy, halo(C7) 
alkoxy, and halo(Cs)alkoxy. 
I0121. 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, (C)alkyl, 
(C)alkyl (Cs)alkyl, (C)alkyl, (C7)alkyl, (Cs)alkyl, halom 
ethyl, haloethyl, halo(C)alkyl, halo(C)alkyl, halo(Cs) 
alkyl, halo(C)alkyl, halo(C7)alkyl, halo(Cs)alkyl, methoxy, 
ethoxy, (C)alkoxy, (C)alkoxy, (Cs)alkoxy, (C)alkoxy, 
(C7)alkoxy, (Cs)alkoxy, halomethoxy, haloethoxy, halo(C) 
alkoxy, halo(C)alkoxy, halo(Cs)alkoxy, halo(C)alkoxy, 
halo(C7)alkoxy, halo(Cs)alkoxy, cyclopropyl, cyclobutyl, 
cyclopentyl, and cyclohexyl. 
I0122. In another embodiment of this invention R10 may 
be selected from any combination of one or more of the 
following —H, Cl, Br, CH, and CF. 
(0123. In another embodiment of this invention R10 is 
selected from Br, C(=NOH)NH2, C(=O)H, C(=O)NH2, 
C(=O)CCHCH, C(=O)CH, CF, CHCH, CHOH, 
CH3, C1, CN, F, H, NH, NHC(=O)H, NHCH, NO, 
OCH, OCHF, and pyridyl. 
0.124. In another embodiment of this invention R11 is 
selected from C(=O)N(H)N(CH)(C(=O)N(H) 
(CHCH)), C(=O)N(H)N(CH)(C(=O)N(H)(CHCF)), 
C(=O)N(H)N(CH)(C(=S)N(H)(CHCH)), C(=O)N(H) 
N(CH,)(C(=S)N(H)(CHCF)), C(=O)N(H)CHCHN 
(CH)(C(=O)N(H)(CHCH)), and C(=O)N(H) 
CHCHN(CH)(C(=S)N(H)(CHCF)). 
0.125. In another embodiment of this invention R12 may 
be selected from any combination of one or more of the 
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alkyl-aryl, (C)alkyl-aryl (Cs)alkyl-aryl, (C)alkyl-aryl, 
(C7)alkyl-aryl, (Cs)alkyl-aryl, methyl-(Substituted-aryl), 
ethyl-(substituted-aryl), (C)alkyl-(substituted-aryl), (C) 
alkyl-(substituted-aryl), (Cs)alkyl-(substituted-aryl), (C) 
alkyl-(Substituted-aryl), (C7)alkyl-(substituted-aryl), (Cs) 
alkyl-(substituted-aryl), O-methyl-aryl, O-ethyl-aryl, 
O—(C)alkyl-aryl, O—(C)alkyl-aryl, O—(Cs)alkyl-aryl, 
O—(C)alkyl-aryl, O—(C7)alkyl-aryl, O—(Cs)alkyl-aryl, 
O-methyl-(substituted-aryl), O-ethyl-(substituted-aryl), 
O—(C)alkyl-(substituted-aryl), O—(C)alkyl-(substituted 
aryl), O—(Cs)alkyl-(substituted-aryl). O—(C)alkyl-(sub 
stituted-aryl), O—(C7)alkyl-(substituted-aryl), O—(Cs) 
alkyl-(substituted-aryl), methyl-heterocyclyl, ethyl 
heterocyclyl, (C)alkyl-heterocyclyl, (C)alkyl 
heterocyclyl, (Cs)alkyl-heterocyclyl, (Ce)alkyl 
heterocyclyl, (C7)alkyl-heterocyclyl, (Cs)alkyl 
heterocyclyl, methyl-(substituted-heterocyclyl), ethyl 
(substituted-heterocyclyl), (C)alkyl-(substituted 
heterocyclyl), (C)alkyl-(Substituted-heterocyclyl), (Cs) 
alkyl-(substituted-heterocyclyl), (C)alkyl-(substituted 
heterocyclyl), (C7)alkyl-(Substituted-heterocyclyl), (Cs) 
alkyl-(substituted-heterocyclyl), O-methyl-heterocyclyl, 
O-ethyl-heterocyclyl, O—(C)alkyl-heterocyclyl, O—(C) 
alkyl-heterocyclyl. O—(Cs)alkyl-heterocyclyl, O—(C) 
alkyl-heterocyclyl, O—(C)alkyl-heterocyclyl, O—(Cs) 
alkyl-heterocyclyl, O-methyl-(substituted-heterocyclyl), 
O-ethyl-(substituted-heterocyclyl), O (C)alkyl-(substi 
tuted-heterocyclyl), O—(C)alkyl-(substituted-heterocy 
clyl), O—(Cs)alkyl-(substituted-heterocyclyl), O—(C) 
alkyl-(substituted-heterocyclyl), O—(C.)alkyl-(substituted 
heterocyclyl), and O—(Cs)alkyl-(substituted-heterocyclyl). 
0135) In another embodiment of this invention R16 may 
be selected from any combination of one or more of the 
following —H, CHCF, cyclopropyl, thietanyl, thietanyl 
dioxide, and halophenyl. 
0136. In another embodiment of this invention R17 may 
be selected from any combination of one or more of the 
following —H. methyl, ethyl, (C)alkyl, (C)alkyl, (Cs) 
alkyl, (C)alkyl, (C7)alkyl, (Cs)alkyl, halomethyl, haloethyl, 
halo(C)alkyl, halo(C)alkyl, halo(Cs)alkyl, halo(C)alkyl, 
halo(C7)alkyl, halo(Cs)alkyl, methyl-aryl, ethyl-aryl, (C) 
alkyl-aryl, (C)alkyl-aryl (Cs)alkyl-aryl, (C)alkyl-aryl, 
(C7)alkyl-aryl, (Cs)alkyl-aryl, methyl-(substituted-aryl), 
ethyl-(substituted-aryl), (C)alkyl-(substituted-aryl), (C) 
alkyl-(substituted-aryl), (Cs)alkyl-(substituted-aryl), (C) 
alkyl-(Substituted-aryl), (C7)alkyl-(substituted-aryl), (Cs) 
alkyl-(substituted-aryl), O-methyl-aryl, O-ethyl-aryl, 
O—(C)alkyl-aryl, O—(C)alkyl-aryl, O—(Cs)alkyl-aryl, 
O—(C)alkyl-aryl, O—(C7)alkyl-aryl, O—(Cs)alkyl-aryl, 
O-methyl-(substituted-aryl), O-ethyl-(substituted-aryl), 
O—(C)alkyl-(substituted-aryl), O—(C)alkyl-(substituted 
aryl), O—(Cs)alkyl-(Substituted-aryl), O—(C)alkyl-(sub 
stituted-aryl), O—(C.)alkyl-(substituted-aryl), O—(Cs) 
alkyl-(substituted-aryl), methyl-heterocyclyl, ethyl 
heterocyclyl, (C)alkyl-heterocyclyl, (C)alkyl 
heterocyclyl, (Cs)alkyl-heterocyclyl, (Ce)alkyl 
heterocyclyl, (C7)alkyl-heterocyclyl, (Cs)alkyl 
heterocyclyl, methyl-(substituted-heterocyclyl), ethyl 
(substituted-heterocyclyl), (C)alkyl-(substituted 
heterocyclyl), (C)alkyl-(Substituted-heterocyclyl), (Cs) 
alkyl-(substituted-heterocyclyl), (C)alkyl-(substituted 
heterocyclyl), (C7)alkyl-(Substituted-heterocyclyl), (Cs) 
alkyl-(substituted-heterocyclyl), O-methyl-heterocyclyl, 
O-ethyl-heterocyclyl, O—(C)alkyl-heterocyclyl, O—(C) 
alkyl-heterocyclyl, O—(Cs)alkyl-heterocyclyl, O—(C) 
alkyl-heterocyclyl, O—(C7)alkyl-heterocyclyl, O—(Cs) 
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alkyl-heterocyclyl, O-methyl-(substituted-heterocyclyl), 
O-ethyl-(substituted-heterocyclyl), O (C)alkyl-(substi 
tuted-heterocyclyl), O—(C.)alkyl-(substituted-heterocy 
clyl), O—(Cs)alkyl-(substituted-heterocyclyl), O—(C) 
alkyl-(substituted-heterocyclyl), O—(C)alkyl-(substituted 
heterocyclyl), and O—(Cs)alkyl-(substituted-heterocyclyl). 
0.137 In another embodiment of this invention R17 may 
be selected from any combination of one or more of the 
following —H, CHCF, cyclopropyl, thietanyl, thietanyl 
dioxide, and halophenyl. 
0.138. In another embodiment of this invention X1 is 
CR12, X2 is CR13, and X3 is CR9. 
0.139. In another embodiment of this invention a hetero 
cyclyl has preferably about 6 to 10 atoms in the ring 
structure, more preferably, 6 to 8 atoms. 
0140. 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. 
(0.141. 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 II, 
wherein R1, R2, R3, R4, R5, and R6 are as previously 
disclosed, with a reducing agent, such as Sodium borohy 
dride (NaBH4), under basic conditions, such as aqueous 
sodium hydroxide (NaOH), in a polar protic solvent, such as 
methyl alcohol (MeOH) at 0°C. Alternatively, an aldehyde 
of Formula III, wherein R1, R2, R3, R4, R5, and R7 are as 
previously disclosed, is allowed to react with trifluorotrim 
ethylsilane in the presence of a catalytic amount of tetrabu 
tylammonium fluoride in a polar aprotic solvent, such as 
tetrahydrofuran (THF), as in step b of Scheme I. The 
compound of Formula IV can be transformed into the 
compound of Formula V, wherein Y is selected from Br, Cl 
or I, 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-reac 
tive solvent, such as dichloromethane (CHCl) 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 c of Scheme 
I. 

Scheme I 
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-continued 
R5 Y 
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R7 
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0142 Formation of the styrene coupling partners can be 
accomplished as in Schemes II, III IV and V. 
0143. In Scheme II, a vinylbenzoic acid of Formula VI, 
wherein R11 is (C=O)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 VIIa, wherein 
R11 is (C=O)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 DMF 
in a non-reactive solvent such as CHCl to form the acid 
chloride, which is subsequently allowed to react with an 
amine (HN(R14)(R15)), wherein R14 and R15 are as pre 
viously disclosed, in the presence of a base, such as trieth 
ylamine (TEA), in a polar aprotic solvent, such as THF, to 
provide the vinyl benzamide of Formula VIIa, wherein R11 
is (C=O)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 II 
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0144. In Schemes III and IV, a halobenzoic acid of 
Formula VIII, wherein R18 is Br or I, R11 is (C=O)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=O)C(C-C alkyl), and R8, R9, R10, R12, R13, 
X1, X2, and X3 are as previously disclosed. In step f of 
Scheme III, the halobenzoic acid of Formula VIII, wherein 
R18 is Br, is treated with a base, such as n-butyllithium 
(n-Bulli), 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 (H2SO4), 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=O)O 
(C-C 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 
(K2CO), and methyl triphenyl phosphonium bromide in a 
polar aprotic solvent, such as 1,4-dioxane, at ambient tem 
perature, as in step h of Scheme III. 
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Scheme III 
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0145. In step i of Scheme IV, the halobenzoic acid of 
Formula VIII, wherein R18 is Br. R11 is (C=O)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 TEA and a catalytic amount of 
4-(dimethylamino)pyridine (DMAP) in a polar aprotic sol 
vent, 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)palla 
dium(0) (Pd(PPh)), and a base, such as KCO, in a 
non-reactive solvent such as toluene at reflux temperature, as 
in step, to provide the vinyl benzoic acid ester of Formula 
VIIb2, wherein R11 is (C=O)O(C-C alkyl), and R8, R9, 
R10, R12, R13, X1,X2, and X3 are as previously disclosed. 

Scheme IW 
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0146 In step k of Scheme V, the vinyl benzoic acid ester 
of Formula VIIb2, wherein R10 is Br. R11 is (C=O)O(C- 
C alkyl), and R8, R9, R12, R13, X1, X2, and X3 are as 
previously defined, can be further transformed into the 
corresponding vinyl benzoic acid ester of Formula VIIb3, 
wherein R10 is CN, R11 is (C=O)C(C-C alkyl), and R8, 
R9, R12, R13, X1, X2, and X3 are as previously disclosed, 
by reaction with copper(I) cyanide (CuCN) in a polar aprotic 
solvent, such as DMF, at 140° C. 

Scheme V 
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0147 Coupling of the compounds of Formula V with the 
compounds of Formula VIIa, VIIb1, VIIb2 and VIIb3 can be 
accomplished as in Schemes VI, VII, and VIII. In step 1 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 VIIa, 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(I) 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=O)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. 

Scheme VI 
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0148. In step 1 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=O)C(C-C 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=O)C(C-C alkyl), 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 Xa are then converted to the molecules of Formula 
One, wherein R11 is (C=O)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, by either a two-step 
process as disclosed in steps m and n or in one step as 
disclosed in step o. 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 (HCl), 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 R14 and R15 are as pre 
viously disclosed using peptide coupling reagents, such as 
1-hydroxybenzotriazole (HOBt), N-(3-dimethylaminopro 
pyl)-N'-ethyl-carbodiimide hydrochloride (EDC.HCl), ben 
Zotriazol-1-yl-oxytripyrrolidinophosphonium hexafluoro 
phosphate (PyBOP), 2-chloro-1,3-dimethylimidazolidinium 
hexafluorophosphate (CIP), 1-hydroxy-7-azabenzotriazole 
(HOAt), or O-benzotriazole-N,N,N',N'-tetramethyl-uro 
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nium-hexafluoro-phosphate (HBTU) in the presence of a 
base, such as N,N-diisopropylethylamine (DIPEA) or 
DMAP to give the molecules of Formula One, wherein R11 
is (C=O)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 CHCl2, at ambient tempera 
ture, as in step o of Scheme VII, to access the molecules of 
Formula One, wherein R11 is (C=O)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. 

Scheme VII 
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0149. In step 1 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=O)C(C-C, 
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-dichlo 
robenzene, at a temperature of about 180° C. to provide the 
compounds of Formula Xb, wherein R11 is (C=O)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 mol 
ecules of Formula One, wherein R11 is (C=O)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, 
in one step as disclosed in step n. In step in of Scheme VIII, 
the acid of Formula Xb can be coupled to an amine (HN 
(R14)(R15)), wherein R14 and R15 are as previously dis 
closed, using peptide coupling reagents, such as 1-hydroxy 
benzotriazole (HOBt), N-(3-dimethylaminopropyl)-N'- 
ethyl-carbodiimide hydrochloride (EDC.HCl), benzotriazol 
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1-yl-oxytripyrrolidinophosphonium hexafluorophosphate 
(PyBOP), 2-chloro-1,3-dimethylimidazolidinium hexafluo 
rophosphate (CIP), 1-hydroxy-7-azabenzotriazole (HOAt), 
O O-benzotriazole-N,N,N',N'-tetramethyl-uronium 
hexafluoro-phosphate (HBTU) in the presence of a base, 
such as DIPEA or DMAP to give the molecules of Formula 
One, wherein R11 is (C=O)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. 

Scheme VIII 
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0150 
Formula VIIIb, wherein R18 is Br, R10 and R11 together 
form a linkage, having 3-4 carbon atoms and an oxo 
substituent and with the ring carbon atoms form a 5- or 
6-membered cyclic ring, and R8, R9, R12, R13, X1, X2, and 
X3 are as previously disclosed, is allowed to react with vinyl 
boronic anhydride pyridine complex in the presence of a 
palladium catalyst, such as Pd(PPh3)4, and a base. Such as 
KCOs, in a non-reactive solvent Such as toluene at reflux 
temperature, to provide the vinyl benzoketone of Formula 
VIIb4, wherein R10 and R11 together form a linkage, having 
3-4 carbon atoms and an oxo Substituent and with the ring 
carbon atoms form a 5- or 6-membered ring, and R8, R9. 
R12, R13, X1, X2, and X3 are as previously disclosed. 

Scheme DX 
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0151. In step 1 of Scheme X, the compound of Formula 
V, wherein Y, R1, R2, R3, R4, R5, R6, and R7 are as 
previously disclosed, and the vinylbenzoketone of Formula 
VIIb4 as previously disclosed, wherein 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 compounds of Formula Xc, wherein R10 
and R11 together form a linkage, having 3-4 carbon atoms 
and an oxo Substituent and with the ring carbon atoms form 
a 5- or 6-membered ring, and R1, R2, R3, R4, R5, R6, R7. 
R8, R9, R12, R13, X1, X2, and X3 are as previously 
disclosed. The compounds of Formula Xc are then converted 
to the molecules of Formula Xd, wherein R10 and R11 
together form a linkage, having 3-4 carbon atoms and an 
oxime (C—N)(OH) substituent and with the ring carbon 
atoms form a 5- or 6-membered ring, and R1, R2, R3, R4, 
R5, R6, R7, R8, R9, R12, R13, X1, X2, and X3 are as 
previously disclosed, in step p. In step p of Scheme X, the 
ketone of Formula Xc is allowed to react with hydroxylam 
ine hydrochloride in the presence of Sodium acetate and in 
a polar protic solvent, such as EtOH, at a temperature of 
about 78° C., to give the molecules of Formula Xd as 
previously disclosed. 
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0152 The compounds of Formula Xc are also converted 
to the molecules of Formula Xe, wherein R10 and R11 
together form a linkage, having 3-4 carbon atoms and an 
amine Substituent and with the ring carbon atoms form a 5 
or 6-membered ring, and R1, R2, R3, R4, R5, R6, R7, R8, 
R9, R12, R13, X1, X2, and X3 are as previously disclosed, 
as demonstrated in step q of Scheme XI. The ketone of 
Formula Xc is allowed to react with ammonium acetate in 
the presence of sodium cyanoborohydride and in a polar 
protic solvent, such as MEOH, at a temperature of about 65° 
C., to give the molecules of Formula Xe. 
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Scheme XI 

R5 R6 R8 
R7 

R4 X3 R1O 
21 n C 

-- 

X2 2 
R3 R1 NX1 R11 

R2 

Xc 
R5 R6 R8 

7 
R4 X3 R10 21 n 

X2 2 
R3 R1 X1 R11 

R2 

Xe 

0153. The compounds of Formula Xe are converted to the 
molecules of Formula One, wherein R10 and R11 together 
form a linkage as previously disclosed in (u), and R1, R2, 
R3, R4, R5, R6, R7, R8, R9, R12, R13, X1, X2, and X3 are 
as previously, in one step as disclosed in steps r or s. In step 
r of Scheme XII, the amine of Formula Xe is allowed to react 
with an isocyanate in a polar, aprotic solvent such as diethyl 
ether at ambient temperature to provide the molecules of 
Formula One as previously disclosed. In steps of Scheme 
XII, the amine of Formula Xe is coupled to an acid with 
HOBt. HO and EDC.HCl in the presence of a base, such as 
DIPEA, in a non-reactive solvent, such as CHCl to give 
the molecules of Formula One, as previously disclosed. 

Scheme XII 
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0154) In step t of Scheme XIII, the vinyl benzyl chloride 
of Formula XIa, wherein R11 is —CHC1 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 XIIa, wherein R11 is CHN 
(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. 

11 
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0155) In step u of Scheme XIV, the 4-methylbenzonitrile 
of Formula XIIIa, wherein R11 is CH and R9, R10, R12, 
R13, X1, X2, and X3 are as previously defined, can be 
transformed into the corresponding benzyl bromide of For 
mula XIVa, wherein R11 is CHBr 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 tetrachlo 
ride at 77°C. The nitrile group (CN) of Formula XIVa can 
be reduced to the corresponding aldehyde of Formula XVa, 
wherein R11 is CHBr and R9, R10, R12, R13, X1, X2, and 
X3 are as previously defined via reaction with diisobutyl 
aluminum hydride (DIBAL-H) in an aprotic solvent, such as 
toluene, at 0° C., followed by quenching with 1.0 M 
hydrochloric acid (HCl) as in step V of Scheme XIV. The 
compound of Formula XVa can be further transformed to the 
corresponding phthalimide-protected benzyl amine of For 
mula XVIa, wherein R11 is CHN(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 XVIa can 
be converted to the olefin of Formula XIIb, wherein R11 is 
CHN(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 
K2CO, at ambient temperature. 

Scheme XIV 
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0156 The aldehyde of Formula XVa, wherein R11 is 
CHBr 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 KCOs, at ambient temperature to provide the 
compound of Formula XVII, wherein R11 is CH-NH(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 
CH-NH(2-pyridine) and R8, R9, R10, R12, R13, X1, X2, 
and X3 are as previously disclosed. 

Scheme XV 
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0157. 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 C1, X1 is 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 C1, R11 is (CH) 
NHCOCHCH, X1 is N, and R9, R13, X2, and X3 are as 
previously defined. 
0158 Hydrolysis and decarboxylation of the compounds 
of Formula XXI can be accomplished by reaction under 
acidic conditions, such as with 3 NHCl, at reflux tempera 
ture, to afford the compounds of Formula XXII, wherein 
R10 is C1, R11 is CH-NH.HC1, 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 XXIIIa, wherein R10 is C1, R11 
is CHN(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 TEA, and an 
aprotic solvent, Such as toluene, at reflux temperature as in 
step ab of Scheme XVI. The bromide of Formula XXIIIa can 
be converted to the olefin of Formula XIIc, wherein R10 is 
C1, R11 is CHN(Phthalimide), X1 is N, and R8, R9, R13, 
X2 and X3 are as previously disclosed, by reaction with 
vinylboronic anhydride pyridine complex in the presence of 
a palladium catalyst, Such as Pd(PPh3), and a base. Such as 
KCOs, in a non-reactive solvent Such as toluene at reflux 
temperature, as in step ac of Scheme XVI. 
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Scheme XVI 
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0159. In step u of Scheme XVII, the 4-methylnaphthoni 
trile of Formula XIIIb, 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, 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 
CHBr, and R12, R13, X1 and X2 are as previously dis 
closed, 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 CHBr, and R12, R13, 
X1 and X2 are as previously defined via reaction with 
disobutylaluminum hydride (DIBAL-H) in an aprotic sol 
vent, such as toluene, at 0°C., followed by quenching with 
1.0 M HCl as in step V of Scheme XVII. The compound of 
Formula XVb can be further transformed to the correspond 
ing 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 CHN(Phthalimide), 
and R12, R13, X1 and X2 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 XVII. 
In step w of Scheme XVII, the aldehyde of Formula XVIb 
can be converted to the olefin of Formula XIId, 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 CHN(Phthalimide), and R8, R12, 
R13, X1 and X2 are as previously disclosed, by reaction 
with methyl triphenyl phosphonium bromide in a polar 
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aprotic solvent, such as 1,4-dioxane, in the presence of a 
base, such as KCOs, at ambient temperature. 

Scheme XVII 
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(0160. The compound of Formula XXIV, wherein R11 is 
NHNH.HCl and R9, R10, R12, R13, X1, X2, and X3 areas 
previously disclosed, can be transformed into the corre 
sponding 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 tempera 
ture as in step ad of Scheme XVIII. The bromide of Formula 
XXV can be converted to the olefin of Formula XIIe, 
wherein R11 is NHN(Phthalimide) and R8, R9, R10, R13, 
X1, X2 and X3 are as previously disclosed, by reaction with 
vinylboronic anhydride pyridine complex in the presence of 
a palladium catalyst, Such as Pd(PPh3), and a base. Such as 
KCOs, in a polar aprotic Solvent such as 1,2-dimethoxy 
ethane at 150° C. under microwave conditions, as in step ae 
of Scheme XVIII. 
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0161 In step af of Scheme XIX, the compound of For 
mula 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- 
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dichlorobenzene, at ambient temperature to provide the 
compound of Formula XIIf, wherein R11 is ON(Phthalim 
ide) and R8, R9, R10, R12, R13, X1, X2, and X3 are as 
previously disclosed. 

Scheme XIX 
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0162. In step 1 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 XIIa, 
wherein R11 is CHN(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 XXVIIa, wherein R11 is CHN(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 XXVIIa 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 XXVIIIa, 
wherein R11 is CH-NH 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 XXVIIIa can be 
transformed into the compounds of Formula One, wherein 
R11 is CHN(C=O)(R14) 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 TEA, in a non-reactive 
solvent such as CHCl at 0°C. as in step ah of Scheme XX. 
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-continued 
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Formula One 

0163. In step 1 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 XIIb. 
wherein R11 is CHN(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 CHN(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 XXI by 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 CH-NH 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 XXVIIIb can be 
transformed into the compounds of Formula One, wherein 
R11 is CHN(C=O)(R14) 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 
HOBt.HO, EDC.HCl and a base, such as DIPEA, in a polar 
aprotic solvent, such as DMF, as in step ah, of Scheme 
XXI. 

0164. In another embodiment, the compounds of Formula 
XXVIIIb can be transformed into the compounds of For 
mula One, wherein R11 is CHN(C=S)(R14) 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 HOBt.HO, EDC.HCl and a base, such as 
DIPEA, in a polar aprotic solvent, such as DMF, as in step 
ah of Scheme XXI. 
0.165. In another embodiment, the compounds of Formula 
XXVIIIb can be transformed into the compounds of For 
mula One, wherein R11 is CHN(C=O)N(R14)(R15) 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 ahs of Scheme XXI) involves reaction with 
an aldehyde in a polar protic solvent such as MeOH, 
followed by reaction with sodium borohydride. The second 
step (step ah, of Scheme XXI) involves acylation with an 
acid chloride, Such as cyclopropylcarbonyl chloride, and a 
base, such as TEA, in a non-reactive solvent such as CH2Cl2 
at ambient temperature of Scheme XXI. 

14 
Jun. 8, 2017 

0166 In another embodiment, the compounds of Formula 
XXVIIIb can be transformed into the compounds of For 
mula One, wherein R11 is CHN(C=O)N(R14)(R15) 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 air of Scheme XXI) or a carbamoyl chloride 
(step ai of Scheme XXI) in the presence of a base Such as 
TEA and in a non-reactive solvent such as CHCl at 0°C. 
0167. In another embodiment, the compounds of Formula 
XXVIIIb can be transformed into the compounds of For 
mula One, wherein R11 is CHN(C=S)N(R14)(R15) 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 TEA and in 
a non-reactive solvent such as CH2Cl at 0°C., as in steps 
aj of Scheme XXI. 
0.168. In another embodiment, the compounds of Formula 
XXVIIIb can be transformed into the compounds of For 
mula One, wherein R11 is CHN(C=O)C(R14) 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 dicarbon 
ate, such as di-tert-butyl dicarbonate in the presence of a 
base Such as TEA and in a non-reactive solvent Such as 
CH2Cl at ambient temperature, as in steps ak of Scheme 
XXI. 

0169. In yet another embodiment, the compounds of 
Formula XXVIIIb can be transformed into the compounds 
of Formula One, wherein R11 is CHN(C=O)(C=O)C) 
(R14) 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 TEA and in a non-reactive 
solvent such as CHCl at 0°C., as in steps all of Scheme 
XXI. 
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-continued 

Formula One 

(0170. In step 1 of Scheme XXII, the compound of For 
mula V, wherein Y, R1, R2, R3, R4, R5, R6, and R7 are as 
previously disclosed, and the compounds of Formula XIIc, 
wherein R10 is C1, R11 is CHN(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 XXVIIc, wherein R10 is C1, R11 is 
CHN(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 com 
pounds of Formula XXVIIc 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 XXVIIIc, wherein R10 is C1, R11 is 
CH-NH 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 XXVIIIc can be transformed into the 
compounds of Formula One, wherein R10 is C1, R11 is 
CHN(C=O)(R14), 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 
HOBt.HO, EDC.HCl and a base, such as DIPEA, in a polar 
aprotic solvent, Such as CHCl2, as in step ah, of Scheme 
XXII. 
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0171 In step 1 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 
XIId, 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 CHN(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 
CHN(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 XXIII by 
reaction with hydrazine hydrate in a polar protic solvent 
such as EtOH at 90° C. to provide the compounds of 
Formula XXVIIId, 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-NH, 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 
CHN(C=O)(R14) 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 HOBt.H2O, EDC. 
HCl and a base, such as DIPEA, in a polar aprotic solvent, 
such as CHCl, as in step ah, of Scheme XXIII. 
0172. In another embodiment, the compounds of Formula 
XXVIIId can be transformed into the compounds of For 
mula 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 CHN 
(C=O)N(R14)(R15) 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 TEA and in a non-reactive solvent such as CH2Cl at 0° 
C. as in step air of Scheme XXIII. 
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Scheme XXIII 
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Formula One 

(0173. In step 1 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 
XIIe, 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 XXVIIe, 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 XXVIIe 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 XXVIIIe, 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 XXVIIIe can be transformed into the 
compounds of Formula One, wherein R11 is NHN(C=O) 
(R14) 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 HOBt.HO, EDC.HCl and a base, 
Such as DIPEA, in a polar aprotic solvent, Such as CHCl, 
as in step ah, of Scheme XXIV. 
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Scheme XXIV 
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Formula One 

0.174. In step 1 of Scheme XXV, the compound of For 
mula V, wherein Y, R1, R2, R3, R4, R5, R6, and R7 are as 
previously disclosed, and the compounds of Formula XIIf, 
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, R10, R12, R13, X1, X2, 
and X3 are as previously disclosed. The phthalimide pro 
tecting 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=O)(R14) 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 
HOBt.HO, EDC.HCl and a base, such as DIPEA, in a polar 
aprotic solvent, Such as CHCl2, as in step ah, of Scheme 
XXV. 
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Scheme XXV 
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Formula One 

(0175. In step 1 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 CH-NH(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), and R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, 
R12, R13, X1, X2, and X3 are as previously disclosed. 
0176 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 reac 
tion with an amine hydrochloride and a solution of trimeth 
ylaluminum in toluene in a non-reactive solvent such as 
CHC1. 
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Scheme XXVI 
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Formula One 

(0177. In Scheme XXVII, a fluorobenzaldehyde of For 
mula XXIX, wherein R10. X1, X2, and X3 are as previously 
disclosed can be converted to a (1,2,4-triazol-1-yl)benzal 
dehyde 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 For 
mula XXX is converted to a (1,2,4-triazol-1-yl) vinyl ben 
Zene of Formula XXXIa 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 triph 
enyl phosphonium bromide in the presence of a base. Such 
as potassium carbonate, in an aprotic solvent, Such as 
1,4-dioxane. 

H 
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X3 R10 ak X3 R1O 
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XXX 

Scheme XXVII 

a 
--- 

XXXIa 

0178. In Scheme XXVIII, a bromofluorobenzene of For 
mula XXXII, wherein R10. X1, X2, and X3 are as previ 
ously 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 R8, 
R10. X1, X2, and X3 are as previously disclosed in two 
steps. In step al, the bromofluorobenzene is reacted with a 
substituted or unsubstituted 1,2,4-triazole in the presence of 
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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 
vinylboronic 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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0179 Coupling of the compounds of Formula V with 
compounds of Formula XXXIa and XXXIb can be accom 
plished as in Schemes XXIX. In step 1, 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 
XXXIa or XXXIb, wherein R11 is a substituted or unsub 
stituted 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 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, and R1, 
R2, R3, R4, R5, R6, R7, R8, R10, X1, X2, and X3 are as 
previously disclosed. 

Scheme XXIX 

R5 Y R8 
R6 

R4 X3 R1O 
R7 n 

+ || Hip 
X2. 2 

R3 R1 X1 R11 

R2 

V XXXIa or XXXIb 

Formula One 

0180. In Scheme XXX, compounds of Formula XXXIII 
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 
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Formula One, wherein R11 is a 3-amido-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 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 MeOH. 
In Stepan, 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 TEA, 
in a solvent such as CHC1. 

Scheme XXX 
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Formula One 

0181. 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 TEA, in an aprotic solvent, 
Such as CH2Cl2. 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 methyl 
magnesium bromide in an aprotic solvent, Such as THF to 
generate the tertiary alcohol. The tertiary alcohol then under 
goes 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, R8 is methyl, and 
R1, R2, R3, R4, R5, R6, R7, R10, X1, X2, and X3 are as 
previously disclosed, as in step as. 
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Scheme XXXI 
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Formula One 

0182. In Scheme XXXII, a compound of Formula 
XXXVIII, wherein R10 and R11 together form a linkage, 
having 3-4 carbon atoms and an oxo Substituent and with the 
ring carbon atoms form a 5- or 6-membered cyclic ring, and 
R1, R2, R3, R4, R5, R6, R7, R8, X1, X2, and X3 are as 
previously disclosed is converted to a molecule of Formula 
One, wherein R10 and R11 together form a linkage, having 
3-4 carbon atoms and an alkylamine Substituent with the 
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ring carbon atoms form a 5- or 6-membered cyclic ring and 
R1, R2, R3, R4, R5, R6, R7, R8, X1, X2, and X3 are as 
previously disclosed, by treatment with an alkylamine. Such 
as 3,3,3-trifluoropropylamine, in the presence of a reducing 
agent, Such as Sodium cyanoborohydride, in a solvent. Such 
as DCE. 

Scheme XXXII 
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Formula One 

0183 In Scheme XXXIII, a compound of Formula 
XXXIX, wherein X1, X2, and X3 are as previously dis 
closed 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 con 
verted 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 PdCl2(dppf), and a base. Such as KCOs, in a polar 
aprotic solvent such as DMSO at 100° C., as in step aw. 

Scheme XXXIII 
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0184. In Scheme XXXIV, a compound of Formula 
XXXIX, wherein X1, X2, and X3 are as previously dis 
closed is converted to a molecule of Formula XLII, wherein 
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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 palla 
dium catalyst, such as PdCl and a ligand, such as triph 
enylphosphine, and a base. Such as CsCO, in a solvent 
mixture such as THF/HO. 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 
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0185. In step 1 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 XLII, 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 XLIIIa or XLIIIb, wherein R1, R2, 
R3, R4, R5, R6, R7, R8, X1, X2, and X3 are as previously 
disclosed. 

Scheme XXXV 
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0186. In Scheme XXXVI, a compound of Formula 
XLIIIa, wherein R1, R2, R3, R4, R5, R6, R7, R8, X1, X2, 
and X3 are as previously disclosed is converted to a mol 
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ecule of Formula XLIV, 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 
CHCl, 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 (NaNO), in an acid, 
such as concentrated HCl, 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 MeCH. In step be, 
compounds of the Formula XLV are transformed into com 
pounds of the Formula XLVI, wherein X4 is N(R14)(C 
(=O)R14) and R1, R2, R3, R4, R5, 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 DIPEA, in a polar aprotic solvent, such as CHC1. 

Scheme XXXVI 
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0187. In Scheme XXXVII, a compound of Formula 
XLIIIb, 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 CHCl2, as in 
step bd. Compounds of the Formula XLVII can be trans 
formed into compounds of the Formula XLVIII wherein R1, 
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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 
CHC1. In step bg, the amine is treated with 3,3,3-trifluo 
ropropanoic acid, PyBOP, and a base, such as DIPEA, in a 
polar aprotic solvent, such as CHCl2. 

Scheme XXXVII 
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0188 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 (II) sulfate pentahydrate and Zn powder in a base, 
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Such as sodium hydroxide as in step bh. Compounds of the 
Formula LI can be transformed into compounds of the 
Formula LII 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 LIII 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 PdCl2(dppf), and a base, 
such as KCO, 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 CsCO, in a solvent, such 
aS DMF. 

Scheme XXXVIII 
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(0189 In step 1 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 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 
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of about 180° C. to provide the corresponding compound of 
Formula LV, wherein R1, R2, R3, R4, R5, R6, R7, R8, 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 bl, the ester is hydrolyzed to the acid in the presence of 
HCl and acetic acid, at a temperature of about 100° C. In 
step brm, the acid is treated with an amine. Such as 2.2.2- 
trifluoroethylamine, PyBOP, and a base, such as DIPEA, in 
a polar aprotic solvent, such as CHC1. 

Scheme XXXIX 

R5 Y 
R6 

R4 
R7 

-- 

R3 R1 

R2 

V 
R8 

X3 
&1 SN O 

Her 

X2 2 N 
YX1 1N 

O 

LIV 
R5 R6 R8 

R4 R7 X3 
a s1 SN O bl, bm. 

l, -e- 
R3 R1 X1 o1n 

R2 O 

LV 
R5 R6 R8 

R7 
R4 X3 

2 n1 NN O 

sus X2 2 N 
R3 R1 X1 N1\cF, 

R2 O 

LVI 

0190. In step brn of Scheme XL, carboxylic acids of the 
Formula LVII, wherein R11 is C(=O)CH and R8, R10, X1, 
X2, and X3 are as previously disclosed and compounds of 
the Formula V, wherein Y is Brand 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=O) 
OH and R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, X1, X2, 
and X3 are as previously disclosed. Compounds of the 
Formula LVIII can be further transformed to the correspond 
ing benzamides of Formula LIX, wherein R11 is (C=O)N 
(R14)(R15), and R1, R2, R3, R4, R5, 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 DIPEA, in a polar 
aprotic solvent, such as CH2Cl as in step bo. 
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Scheme XL 
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EXAMPLES 

0191 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. 
0.192 Starting materials, reagents, and solvents that were 
obtained from commercial sources were used without fur 
ther purification. Anhydrous solvents were purchased as 
Sure/SealTM from Aldrich and were used as received. Melt 
ing 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 ISIS Draw, 
ChemDraw, or ACD Name Pro. If such programs are unable 
to name a molecule, the molecule is named using conven 
tional naming rules. "H NMR spectral data are in ppm (ö) 
and were recorded at 300, 400, or 600 MHz, and 'C NMR 
spectral data are in ppm (8) and were recorded at 75, 100, or 
150 MHz, unless otherwise stated. 

Example 1: Preparation of 1-(1-Bromo-2,2,2-trif 
luoroethyl)-3,5-dichlorobenzene (All) 

0.193) 

Br 

C 
CF 

C 
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Step 1 Method A. 
1-(3,5-Dichlorophenyl)-2.2.2-trifluoroethanol (AI2) 

0194 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 MeOH (100 mL) at 
0° C. were added sodium borohydride (NaBH; 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 (NHCl) solution 
was added to the reaction mixture, and the mixture was 
concentrated under reduced pressure. The residue was 
diluted with diethyl ether (EtO) and washed with water 
(HO; 3x50 mL). The organic layer was dried over sodium 
Sulfate (Na2SO4) and concentrated under reduced pressure 
to afford the title compound as a liquid (4.0 g, 79%); H 
NMR (400 MHz, CDC1) & 7.41 (m, 3H), 5.00 (m, 2H), 2.74 
(s, 1H); ESIMS m/z 242.97 (IM-HI). 

Step 1 Method B. 
1-(3,5-Dichlorophenyl)-2.2.2-trifluoroethanol (AI2) 

(0195 To a stirred solution of 3,5-dichlorobenzaldehyde 
(10g, 57 mmol) in THF (250 mL) were added trifluorom 
ethyltrimethylsilane (9.79 g, 69.2 mmol) and a catalytic 
amount of tetrabutylammonium fluoride (TBAF). The reac 
tion 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 (HCl) and then was 
stirred for 16 h. The reaction mixture was diluted with HO 
and was extracted with ethyl acetate (EtOAc; 3x). The 
combined organic extracts were washed with brine, dried 
over NaSO4, and concentrated under reduced pressure to 
afford the title compound as a liquid (8.41 g, 60%). 
0196. The following compounds were made in accor 
dance with the procedures disclosed in Step 1 Method B of 
Example 1 above. 

2.2.2-Trifluoro-1-(3,4,5-trichlorophenyl)ethanol 
(AI3) 

0197) 

OH 

C 
CF 

C 

C 

0198 The product was isolated as a pale yellow liquid 
(500 mg, 65%); H NMR (400 MHz, CDC1) & 7.45 (s. 2H), 
5.00 (m. 1H), 2.80 (s, 1H); ESIMS m/z 278 (IM+H"); IR 
(thin film) 3420, 1133, 718 cm'. 
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1-(3,5-Dichloro-4-fluorophenyl)-2.2.2-trifluoroetha 
nol (AI4) 

0199. 

OH 

C 
CF 

F 

C 

0200. The product was isolated as a pale yellow liquid 
(500 mg, 65%); H NMR (400 MHz, CDC1) & 7.41 (s. 2H), 
5.00 (m. 1H), 2.80 (s, 1H); ESIMS m/z 262 (IM+H"); IR 
(thin film) 3420, 1133, 718 cm'. 

1-(3,4-Dichlorophenyl)-2.2.2-trifluoroethanol (AI5) 
0201 

OH 

C 
CF 

C 

0202 The product was isolated as a pale yellow liquid 
(500 mg, 65%); H NMR (400 MHz, CDC1) & 7.60 (s, 1H), 
7.51 (m, 1H), 7.35 (m. 1H), 5.01 (m, 1H), 2.60 (s, 1H): 
EIMS m/z 244 (MI). 

Step 2. 1-(1-Bromo-2.2.2-trifluoroethyl)-3,5-dichlo 
robenzene (All) 

0203 To a stirred solution of 1-(3,5-dichlorophenyl)-2, 
2.2-trifluoroethanol (4.0 g, 16.3 mmol) in CHCl (50 mL), 
were added N-bromosuccinimide (NBS; 2.9 g, 16.3 mmol) 
and triphenyl phosphite (5.06 g. 16.3 mmol), and the resul 
tant 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%): 'H NMR (400 
MHz, CDC1) & 7.41 (s, 3H), 5.00 (m, 1H); EIMS m/z 306 
(IMI). 
0204 The following compounds were made in accor 
dance with the procedures disclosed in Step 2 of Example 1. 

5-(1-Bromo-2,2,2-trifluoroethyl)-1,2,3-trichloroben 
Zene (AI6) 

0205 

Br 

C 
CF 

C 

C 
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0206. The product was isolated as a colorless oil (300 mg. 
60%): 'H NMR (400 MHz, CDC1) & 7.59 (s. 2H), 5.00 (m, 
1H); EIMS m/z 340.00 (MI"). 

5-(1-Bromo-2.2.2-trifluoroethyl)-1,3-dichloro-2- 
fluorobenzene (AIT) 

0207 

Br 

C 
CF 

F 

C 

0208. The product was isolated as a colorless oil (320 mg. 
60%): 'H NMR (400 MHz, CDC1) & 7.45 (s. 2H), 5.00 (m, 
2H); EIMS m/z 324.00 (IMI). 

4-(1-Bromo-2.2.2-trifluoroethyl)-1,2-dichloroben 
Zene (AI8) 

0209 

Br 

C 
CF 

C 

0210. The product was isolated as a colorless oil (300 mg. 
60%): 'H NMR (400 MHz, CDC1) & 7.63 (s, 1H), 7.51 (m, 
1H), 7.35 (m, 1H), 5.01 (m, 1H); EIMS m/z 306.00 (MI). 

Example 2: Preparation of 
N-Methyl-4-vinylbenzamide (AI9) 

0211 

21 

N 

O 

Step 1. 4-Vinylbenzoyl chloride (AI10) 

0212 To a stirred solution of 4-vinylbenzoic acid (1 g, 
6.75 mmol) in CHCl (20 mL) at 0° C. were added a 
catalytic amount of 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. 
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Step 2. N-Methyl-4-vinylbenzamide (AI9) 

0213 To 1 M N-methylamine in THF (13.5 mL, 13.5 
mmol) at 0°C. were added TEA (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 NaSO and concentrated under 
reduced pressure to afford the title compound as an off-white 
solid (650 mg, 60%): "H NMR (400 MHz, CDC1) & 7.76 (d. 
J=8.0 Hz, 2H), 7.45 (d. J=8.0 Hz, 2H), 6.79 (m, 1H), 6.20 
(brs, 1H), 5.82 (d. J=17.6 Hz, 1H), 5.39 (d. J=10.8 Hz, 1H): 
ESIMS m/z 161.95 (IM+H"). 
0214. The following compounds were made in accor 
dance with the procedures disclosed in accordance with 
Example 2. 

N,N-Dimethyl-4-vinylbenzamide (AI11) 

0215 

21 

NS 
O 

0216. The product was isolated as an off-white solid (650 
mg, 60%): 'H NMR (400 MHz, CDC1) & 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 (IM+H"). 

N-(2,2,3-Trifluoromethyl)-4-vinylbenzamide (AI12) 

0217 

21 

CF n-13 

O 

0218. The product was isolated as an off-white solid (900 
mg, 60%): "H NMR (400 MHz, CDC1) & 7.76 (d. J=8.0 Hz, 
2H), 7.45 (d. J=8.0 Hz, 2H), 6.79 (m, 1H), 6.20 (brs, 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 (IM+H"). 
0219) 

1OO 
Morpholino(4-vinylphenyl)methanone (AI13) 

N 

0220. The product was isolated as a white solid (850 mg. 
60%): ESIMS m/z 218.12 (M+H"). 
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Example 3: Preparation of Ethyl 
2-methyl-4-vinylbenzoate (AI14) 

0221) 

21 

Step 1. 4-Formyl-2-methylbenzoic acid (AI15) 

0222 To a stirred solution of 4-bromo-2-methylbenzoic 
acid (10g, 46.4 mmol) in dry THF (360 mL) at -78°C. was 
added 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 HCl 
solution and extracted with EtOAc. The combined EtOAc 
extracts were washed with brine and dried over NaSO 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 
d) & 13.32 (brs, 1H), 10.05 (s, 1H), 7.98 (m, 1H), 7.84 (m, 
2H), 2.61 (s, 3H); ESIMS m/z 163.00 (M-HI). 

Step 2. Ethyl 4-formyl-2-methylbenzoate (AI16) 

0223) 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 (H2SO, 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 HO. The combined EtOAc extracts were washed with 
brine, dried over NaSO and concentrated under reduced 
pressure to afford the title compound as a solid (2.8 g. 80%): 
"H NMR (400 MHz, CDC1) & 10.05 (s, 1H), 8.04 (m. 1H), 
7.75 (m, 2H), 4.43 (m, 2H), 2.65 (s, 3H), 1.42 (m, 3H). 

Step 3. Ethyl 2-methyl-4-vinylbenzoate (AI14) 

0224. To a stirred solution of ethyl 4-formyl-2-methyl 
benzoate (2.8 g. 4 mmol) in 1,4-dioxane (20 mL) were added 
potassium carbonate (KCO; 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, CDC1) & 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-HI); IR (thin film) 2980, 1716, 
1257 cm. 
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Example 4: Preparation of tert-Butyl 
2-chloro-4-vinylbenzoate (AI17) 

0225 

C 
21 

N O 

Step 1. tert-Butyl 4-bromo-2-chlorobenzoate (AI18) 
0226. 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 (25.5g, 25.58 mmol), TEA (3.2g, 31.98 
mmol) and 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 HO. The com 
bined organic layer was washed with brine, dried over 
NaSO and concentrated under reduced pressure. The resi 
due was purified by flash chromatography (SiO, 100-200 
mesh; eluting with 2-3% EtOAc in n-hexane) to afford the 
title compound as a liquid (3.2g, 51%): 'H NMR (400 MHz, 
CDC1) & 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. 
0227. The following compounds were made in accor 
dance with the procedures disclosed in Step 1 of Example 4. 

tert-Butyl 2-bromo-4-iodobenzoate (AI19) 
0228 

I Br 

O O 

0229. The product was isolated as a colorless oil (1.2g, 
50%): 'H NMR (400 MHz, CDC1) & 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 
(AI20) 

0230 

Br CF 

O O 

0231. The product was isolated as a colorless oil (1 g, 
52%): 'H NMR (400 MHz, CDC1,) & 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. 
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Step 2. tert-Butyl 2-chloro-4-vinylbenzoate (AI17) 

0232 To a stirred solution of tert-butyl 4-bromo-2-chlo 
robenzoate (1.6 g., 5.50 mmol) in toluene (20 mL) was added 
tetrakis(triphenylphospine)palladium(0) (Pd(PPh3); (0.31 
mg, 0.27 mmol), KCO (2.27 g. 16.5 mmol) and vinylbo 
ronic 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 HO 
and brine, dried over NaSO and concentrated under 
reduced pressure. Purification by flash column chromatog 
raphy (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, CDC1) & 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 (IM+H"); IR (thin film) 
2931, 1725, 1134 cm. 
0233. The following compounds were made in accor 
dance with the procedures disclosed in Step 2 of Example 4. 

tert-Butyl 2-bromo-4-vinylbenzoate (AI21) 

0234 

Br 
21 

O 

O 

0235. The product was isolated as a colorless oil (1 g, 
52%): 'H NMR (400 MHz, CDC1) & 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, 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 
(AI22) 

0236 

21 CF 

O 

O 

0237. The product was isolated as a colorless oil (1.2g, 
50%): 'HNMR (400 MHz, CDC1) & 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. 
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Example 5: Preparation of tert-Butyl 
2-cyano-4-vinylbenzoate (AI23) 

0238 

CN 
21 

O 

O 

0239. To a stirred solution of tert-butyl 2-bromo-4-vinyl 
benzoate (0.5 g, 1.77 mmol) in DMF (20 mL) was added 
copper(I) 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 HO, and 
extracted with EtOAc. The combined organic layer was 
washed with brine, dried over NaSO, and concentrated 
under reduced pressure. The residue was purified by flash 
chromatography (SiO, 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, 
CDC1) & 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 
(IM+H"); IR (thin film) 2370, 1709, 1142 cm. 

Example 6: Preparation of Ethyl 
2-bromo-4-iodobenzoate (AI46) 

0240 

I Br 

O n-1 

O 

0241. 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 (HSO; 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 HO (100 mL). The combined EtOAc extracts 
were washed with brine, dried over NaSO and concen 
trated under reduced pressure to afford the compound as a 
pale yellow solid (5 g, 92%); H NMR (400 MHz, DMSO 
d) & 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 (t, J–7.2 Hz, 
3H). 
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0242. The following compounds were made in accor 
dance with the procedures disclosed in Example 6. 

Ethyl 4-bromo-2-chlorobenzoate (AI47) 

0243 

Br C 

O n-1 

O 

0244. The title compound was isolated as an off-white 
solid (2.0 g, 80%): 'H NMR (400 MHz, DMSO-d) & 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=7.2 Hz, 2H), 1.56 (t, J–7.2 Hz, 3H). 

Ethyl 4-bromo-2-methylbenzoate (AI48) 

0245 

Br 

O n-1 

O 

0246 The title compound was isolated as a pale yellow 
liquid (3.0 g, 83%): 'H NMR (400 MHz, CDC1) & 7.79 (d. 
J=8.4 Hz, 1H), 7.41 (s, 1H), 7.39 (d. J=8.4 Hz, 1H), 4.42 (q, 
J=7.2 Hz, 2H), 2.60 (s, 3H), 1.40 (t, J–7.2 Hz, 3H) ESIMS 
m/Z 229.11 (IM+H"); IR (thin film) 1725 cm. 

Ethyl 4-bromo-2-fluorolbenzoate (AI49) 

0247 

Br F 

O N-1 

O 

0248. The title compound was isolated as a colorless 
liquid (9.0 g, 79%): 'H NMR (400 MHz, DMSO-d) & 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–7.2 Hz, 2H), 1.32 (t, J=7.2 Hz, 3H); ESIMS 
m/z 246.99 (IM+H"), IR (thin film) 1734 cm. 
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Example 7: Preparation of Ethyl 
4-bromo-2-ethylbenzoate (AI50) 

0249 

Br 

O N-1 

O 

(0250. 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 ambient temperature for 18 h. The reaction mixture 
was quenched with 2 NHCl and extracted with ethyl acetate. 
The combined ethyl acetate layer was dried over anhydrous 
NaSO 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, CDC1,) & 7.64 (d. J=8.4 Hz, 1H), 7.47 (m, 
1H), 7.43 (m, 1H), 2.95 (q, J=4.0 Hz, 2H), 1.32 (t, J=4.0 Hz, 
3H); ESIMS m/z 228.97 (IM+H"). 
0251. The title compound was synthesized from 
4-bromo-2-ethylbenzoic acid in accordance to the procedure 
in Example 6, isolated as a colorless liquid (0.15g, 68%); H 
NMR (400 MHz, DMSO-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, 2H), 1.42 
(t, J–7.2 Hz, 3H), 1.26 (t, J=7.6 Hz, 3H): ESIMS m/z 226.96 
(IM-HI); IR (thin film) 3443, 1686, 568 cm. 

Example 8: Preparation of Ethyl 
2-bromo-4-vinylbenzoate (AI51) 

0252) 

Br 
21 

O n-1 

O 

0253) To a stirred solution of ethyl 2-bromo-4-iodoben 
Zoate (5 g, 14.3 mmol) in THF/water (100 mL. 9:1) was 
added potassium vinyltrifluoroborate (1.89 g, 14.3 mmol), 
CsCO (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 PdCl2 (0.05 g, 0.28 
mmol). The reaction mixture was heated to reflux for 16 h. 
The reaction mixture was cooled to ambient temperature 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 NaSO 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 (2g, 56%); H 
NMR (400 MHz, CDC1) & 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 
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brine, dried over NaSO 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, 
CDC1) 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 (brs, 1H), 4.08 (m, 3H), 
2.52 (s, 3H): ESIMS m/z. 468.40 (M-HI); IR (thin film) 
1657, 1113, 804 cm. 
0329 Compounds AC7-AC38, AC40-AC58, AC110 
AC112, AC117, and AC 118 (Table 1) were made in accor 
dance with the procedures disclosed in Example 12. 

Example 13: Preparation of 4-((E)-3-(3,5-Dichloro 
phenyl)-4,4,4-trifluorobut-1-enyl)-2-methyl-N-((py 

rimidin-5-yl)methyl)benzamide (AC39) 

0330 

C 2 N 
21 

N N-N 

C O 

CF 

0331. To a stirred solution of (pyrimidin-5-yl)methan 
amine (0.15g, 1.43 mmol) in CHCl (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-dichloro 
phenyl)-4,4,4-trifluorobut-1-enyl)-2-methylbenzoate (0.3 g, 
0.71 mmol) in CHC1 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 NHCl solution 
(50 mL) and extracted with EtOAc (2x50 mL). The com 
bined organic extracts were washed with brine, dried over 
Na2SO4, 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, CDC1) & 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 (IM-HI). 

Example 14: Preparation of (E)-2-Chloro-N-(2-oxo 
2-((2.2.2-trifluoroethyl)amino)ethyl)-4-(4,4,4-trif 
luoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)benz 

amide (AC64) 
0332 

CF3 

C C 21 O 

Nulls C N1\cF, 
H 

C O 

0333. To a stirred solution of glycine amide (0.15g, 0.58 
mmol) in CHCl (5 mL) was added trimethylaluminum (2 
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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 
CHCl (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 1N HCl solution (50 mL) 
and extracted with CHCl (2x50 mL). The combined 
organic extracts were washed with brine, dried over 
NaSO, 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 (0.15g, 50%): 
mp 83-85° C.; H NMR (400 MHz, CDC1) & 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 
(IM-HI). 
0334 Compounds AC59-AC75 (Table 1) were made in 
accordance with the procedures disclosed in Example 14. 

Example 15: Preparation of (E)-2-Bromo-4-(3-(3.5- 
dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-en-1- 
yl)-N-(2-oxo-2-((2.2.2-trifluoroethyl)amino)ethyl) 

benzamide (AC79) 

0335) 

CF 

C B 21 r O 

Nulls F N1\cF, 
H 

C O 

0336 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 CHCl (5.0 mL) was added 
2-amino-N-(2.2.2-trifluoroethyl)acetamide (172. mg, 0.638 
mmol) followed by benzotriazol-1-yl-oxytripyrrolidino 
phosphonium hexafluorophosphate (PyBOP) (364.5 mg. 
0.701 mmol) and DIPEA (0.32 mL, 1.914 mmol), and the 
resultant reaction mixture was stirred at ambient temperature 
for 18 h. The reaction mixture was diluted with water and 
extracted with CHC1. The combined CHCl layer was 
washed with brine, dried over NaSO and concentrated 
under reduced pressure. Purification by flash column chro 
matography (SiO, 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, CDC1) 
& 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. 
0337 Compounds AC76-AC80, AC96-AC102, and 
AC113 (Table 1) were made in accordance with the proce 
dures disclosed in Example 15. 
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Example 16: Preparation of (E)-4-(3-(3,5-Dichloro 
phenyl)-4,4,4-trifluorobut-1-en-1-yl)-N-(1,1-dioxi 

dothietan-3-yl)-2-fluorobenzamide (AC83) 

0338 

3 

C 21 Br 

H 

C O W 

CF 

0339. To a stirred solution of (E)-4-(3-(3,5-dichlorophe 
nyl)-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 ambient temperature 
for 4 h. The reaction mixture was diluted with water and 
extracted with ethyl acetate. The combined ethyl acetate 
layer was dried over anhydrous NaSO and concentrated 
under reduced pressure. Purification by flash column chro 
matography (SiO, 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, CDC1) & 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 
(IM-HI); IR (thin film) 1527, 1113,801, 1167, 1321 cm. 
(0340 Compounds AC81-AC87 (Table 1) were made in 
accordance with the procedures disclosed in Example 16. 

Example 17: Preparation of (E)-N-((5-Cyclopropyl 
1,3,4-oxadiazol-2-yl)methyl)-4-(3-(3,5-dichlorophe 
nyl)-4,4,4-trifluorobut-1-en-1-yl)-2-methylbenz 

amide (AC89) 
0341 

CF3 

C 

Null N O 

C O 

0342. 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 POCl (2.0 mL) was stirred at ambient temperature 
for 10 min, then the resultant reaction mixture was heated to 
50° C. for 1 h. The reaction mixture was quenched with ice 
water at 0° C. and extracted with ethyl acetate. The com 
bined ethyl acetate layer was washed with saturated 
NaHCO, solution and brine solution, dried over anhydrous 
NaSO, and concentrated under reduced pressure. Purifi 
cation 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. 

Jun. 8, 2017 

36%); H NMR (400 MHz, CDC1) & 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 
(IM+H"); IR (thin film) 1666, 1166, 1112,800 cm. 

Example 18: 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) 
0343 

CF3 

C 21 Br 
S 

C N1\cF, 
H 

C S 

0344) To a stirred solution of (E)-2-bromo-N-(2-oxo-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 ambient temperature 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 addi 
tional 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 chromatogra 
phy (SiO, 230-400 mesh; eluting with 20% EtOAc in 
hexanes) afforded the title compound as a yellow glassy oil 
(188 mg, 44.7%); H NMR (400 MHz, CDC1) & 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 (IM-HI). 

Example 19: 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) 
(0345 

CF3 

C B 21 r O 

Nulls C N1\or, 
H 

C S 

0346. To a stirred solution of (E)-2-bromo-N-(2-oxo-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 ambient temperature 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 
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reduced pressure. Purification by flash chromatography 
(SiO, 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, CDC1) & 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-HI). 
0347 The following compound 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-trichloro 

phenyl)but-1-en-1-yl)benzamide (AC92) 

0348 

CF 

C B 21 r S 

Null C N1\cF, 
H 

C O 

0349 The product was isolated as a colorless oil (17.9 
mg, 4.36%); H NMR (400 MHz, CDC1) & 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=5.6 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 (IM-HI). 

Example 106: Preparation of Ethyl (Z) 2-Bromo-4- 
(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1- 

yl)benzoate (AI76) 

0350 

OEt 

Br 

C 

0351. 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, 
CDC1,) & 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); 'F NMR (37.6 MHz, 
CDC1) 8-69.34 (d. J=8.3 Hz); EIMS m/z 514.10 (MI); IR 
(thin film) 2983, 1727, 1247, 1204, 1116 cm. 
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Example 107: Preparation of (Z)-2-Bromo-4-(4.4.4- 
trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)ben 

zoic acid (AIT7) 
O352 

O 

OH 

C 

c-( ) 
C 

0353 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 CHCN (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 CH2Cl and 
aq. 10% NaSO. Organic phase was washed once with aq. 
10% NaSO and dried over MgSO and concentrated in 
vacuo. Passing the material through a silica plug with 10% 
EtOAc in hexanes, followed by 20% MeOH in CHCl) as 
the eluting solvents afforded the title compound as a yellow 
foam (143 mg, 42%); mp 54-64° C.; H NMR (400 MHz, 
CDC1) & 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=114 Hz, 1H), 
6.15 (t, J=10.9 Hz, 1H), 4.36-4.09 (m, 1H); 'F NMR (376 
MHz, CDC1,) 8 -69.30. 

Example 108: Preparation of (Z)-2-Bromo-N-(2- 
OXo-2-((2.2.2-trifluoroethyl)amino)ethyl)-4-(4.4.4- 

trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)ben 
Zamide (AC95) 

0354) 

O 

NH O 

C \ { CF3 
CF ( ) Br N-/ 

c-( ) 
C 

0355 To a stirred solution of (Z)-2-bromo-4-(4,4,4-trif 
luoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)benzoic acid 
(200 mg 0.41 mmol) in anhydrous THF (5.0 mL) was added 
DCI (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-trifluo 
roethyl)acetamide hydrochloride (109 mg, 0.057 mmol) and 
the resulting mixture heated to reflux for 8 h. After cooling 
to ambient temperature, the mixture was taken up in Et2O 
and washed twice with aq. 5% NaHSO (2x) and once with 
sat. NaCl (1x). After dying over MgSO, concentration in 
vacuo and purification by medium pressure chromatography 
on silica with EtOAc/Hexanes as the eluents, the title 
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compound was obtained as a white foam (160 mg, 41%) mp 
48-61° C.: H NMR (400 MHz, CDC1) & 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 (brs, 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); F NMR (376 MHz, CDC1,) 8 -69.31, -72.3: 
EIMS m/z 626.9 (M+1)"). 

Example 109a: Preparation of (E)-2-Bromo-N-(pip 
eridin-4-yl)-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophe 

nyl)but-1-en-1-yl)benzamide (AC114) 

0356 

F 
F F 

C 21 Br 

N 
C 

C O NH 

0357 (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 HC1 
(10 mL) at 0° C. and was stirred for 18 h. The reaction 
mixture was concentrated under reduced pressure and tritu 
rated with diethylether to afford the compound as a light 
brown solid (0.6 g. 88%). 

Example 109b: Preparation of (E)-N-(1-Acetylpip 
eridin-4-yl)-2-bromo-4-(4,4,4-trifluoro-3-(3,4,5- 

trichlorophenyl)but-1-en-1-yl)benzamide (AC103) 

0358 

C 21 Br 

N 
C 

C O N 
O 

0359 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 CHCl (10.0 mL) was 
added TEA (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 hat ambient temperature. The reaction mixture 
was diluted with CH2Cl and washed with saturated 
NaHCO, solution and brine solution. The combined CHCl, 
layer was dried over NaSO 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%). 
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Example 110: 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)benz 

amide (AC104) 

0360 

0361. To a stirred solution of 3,3,3-trifluoropropanoic 
acid (0.02 g, 0.16 mmol) in CHCl (10.0 mL), (E)-2-bromo 
N-(piperidin-4-yl)-4-(4,4-trifluoro-3-(3,4,5-trichlorophe 
nyl)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 ambient temperature. The reaction mixture was stirred at 
ambient temperature for 5 h. The reaction mixture was 
diluted with CHC1. The combined CHCl layer was 
washed with 3N HCl and saturated NaHCO solution, the 
separated CHCl layer was dried over anhydrous NaSO 
and concentrated under reduced pressure to afford crude 
compound. The crude compound was purified by column 
chromatography (SiO2, 100-200 mesh; eluting with 2% 
MeOH in CHCl) to afford the title compound as an off 
white gummy material (0.035 g, 29.9%). 

Example 111: 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) 

0362 

F 
F F 

C 21 Br 

N 

C o C O N CF N1-3 

0363 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 
TEA (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 hat ambient tempera 
ture. The reaction mixture was diluted with ethyl acetate and 
washed with saturated NaHCO solution and brine solution. 
The combined ethyl acetate layer was dried over NaSO 
and concentrated under reduced pressure to afford the title 
compound as a brown solid (0.05 g, 44%). 
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Example 112: 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) 

0364 

F 
F F 

C 2 Br 

N 
C 

C O Na 

0365. A solution of (E)-2-bromo-N-(piperidin-4-yl)-4-(4. 
4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-enyl)benz 
amide (0.1 g, 0.16 mmol), formaldehyde (30% in water) (0.1 
mL, 0.16 mmol) and acetic acid (0.01 mL) in MeCH (5.0 
mL) was stirred at ambient temperature for 30 min. After 
that NaBHCN (0.01 g, 0.16 mmol) was added at 0° C. and 
the reaction was stirred for 8 h at ambient temperature. The 
solvent was removed under reduced pressure to obtain 
residue which was diluted with ethyl acetate and washed 
with saturated aq. NaHCO, solution and brine solution. The 
combined ethyl acetate layer was dried over NaSO 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%). 

Example 113: 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) 

0366 

F 
F F 

C 21 Br 

N 

C o C O N-CN 

0367 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 
TEA (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 ambient 
temperature. The reaction mixture was diluted with ethyl 
acetate and washed with saturated brine solution. The com 
bined ethyl acetate layer was dried over NaSO and con 
centrated under reduced pressure to afford the title com 
pound as an off-white solid (0.125 g, 46.8%). 
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Example 114: 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) 

0368 

0369 A solution of (E)-2-bromo-N-(piperidin-4-yl)-4-(4. 
4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-enyl)benz 
amide (0.2 g, 0.35 mmol), oxetan-3-one (0.027 g., 0.38 
mmol) and acetic acid (0.01 mL) in MeOH (5.0 mL) was 
stirred at ambient temperature for 30 min. After that 
NaBHCN (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 ambient temperature. The solvent was 
removed under reduced pressure to obtain a residue which 
was diluted with ethyl acetate and washed with saturated 
NaHCO solution and brine solution. The combined ethyl 
acetate layer was dried over Na2SO 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%). 

Example 115: 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) 

0370 

F 
F F 

C 21 Br 

Oro N 

C o C O N1 or 

0371 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 
TEA (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 ambient temperature. 
The reaction mixture was diluted with ethyl acetate and 
washed with saturated brine solution. The combined ethyl 
acetate layer was dried over Na2SO and concentrated under 
reduced pressure to afford the title compound as an off-white 
solid (0.09 g, 34%). 
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Example 116: Preparation of (E)-2-(2-Bromo-4-(4. 
4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl) 

benzamido)acetic acid (AIT8) 

0372 

CF 

C 

O Br 
C O O Null C N 

OH 

O 

0373) To a stirred solution of (E)-tert-butyl 2-(2-bromo 
4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-enyl)ben 
Zamido)acetate (440 mg. 0.734 mmol) in CHCl (36.0 ml), 
was added TFA (4.0 mL) and the reaction mixture was 
stirred at ambient temperature for 1 h. The reaction mixture 
was concentrated under reduced pressure to obtain residue 
which was washed with n-pentane to afford the title com 
pound as an off-white solid (310 mg, 78%); H NMR (400 
MHz, CDC1) & 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: Preparation of (E)-N-((6-Chloropyri 
din-3-yl)methyl)-4-(3-(3,5-dichlorophenyl)-4,4,4- 
trifluorobut-1-en-1-yl)-2-methylbenzothioamide 

(AC115) 

0374 

CF 

C 21 21 C 

O?OOC N N N 

C S 

0375. 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 (0.14g, 0.351 mmol) 
and the reaction was irradiated at 100° C. for 1 h, then 
cooled to ambient temperature 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%). 
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Example 118: Preparation of (E)-4-(3-(3,5-Di 
chloro-4-fluorophenyl)-4,4,4-trifluorobut-1-en-1-yl)- 
N-(2-oxo-2-((2.2.2-trifluoroethyl)amino)ethyl)-2- 

(trifluoromethoxy)benzamide (AC116) 

0376 

CF 

C 21 OCF 
O 

Nulls F N1\cF, 
H 

C O 

Step 1. 2-(Trifluoromethoxy)-4-vinylbenzoic acid 
(AI79) 

0377 To a stirred solution of 4-bromo-2-(trifluo 
romethoxy)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)palla 
dium 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 (100 mL), extracted with 
ethyl acetate (2x50 mL), washed with brine, and dried over 
NaSO. Concentration under reduced pressure furnished 
the crude compound which was purified by flash column 
chromatography to afford the product as pale yellow gummy 
material (0.4g, 47%): 'H NMR (400 MHz, CDC1) & 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 (IM+H"). 

Step 2. (E)-4-(3-(3,5-Dichloro-4-fluorophenyl)-4.4, 
4-trifluorobut-1-enyl)-2-(trifluoromethoxy)benzoic 

acid (AI80) 
0378. To a stirred solution of 2-(trifluoromethoxy)-4- 
vinylbenzoic acid (0.356 g, 1.53 mmol) in 1N methyl 
pyrrolidine (5.0 mL) was added 1-(1-bromo-2.2.2-trifluoro 
ethyl)-3,5-dichloro 4-fluorobenzene (1.0 g, 3.07 mmol), 
copper(I) 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 (100 mL) 
and extracted with ethyl acetate (2x50 mL). The combined 
organic layers were washed with brine, dried over NaSO 
and concentrated under reduced pressure to obtain the crude 
compound which was purified by flash column chromatog 
raphy to afford the product as pale yellow gummy material 
(0.3 g 21%): 'H NMR (400 MHz, CDC1) & 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-HI). 

Step 3. (E)-4-(3-(3,5-Dichloro-4-fluorophenyl)-4.4, 
4-trifluorobut-1-enyl)-N-(2-oxo-2-(2.2.2-trifluoro 
ethylamino)ethyl)-2-(trifluoromethoxy)benzamide 

(AC116) 
0379 A mixture of (E)-4-(3-(3,5-dichloro-4-fluorophe 
nyl)-4,4,4-trifluorobut-1-enyl)-2-(trifluoromethoxy)benzoic 
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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 (0.134g, 1.04 mmol) in CHCl (10.0 
mL) were stirred at ambient temperature for 16 h. The 
reaction mixture was diluted with water and extracted with 
CHC1. The combined CHCl layer was washed with 
brine, dried over NaSO 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 (0.15g, 47%). 

Example 20: Preparation of 
5-Vinyl-2,3-dihydro-1H-inden-1-one (BI1) 

0380 

21 

O 

0381 To a stirred solution of 5-bromo-2,3-dihydro-1H 
inden-1-one (5g, 23.7 mmol) in toluene were added vinyl 
boronic anhydride pyridine complex (8.55 g, 35.54 mmol), 
Pd(PPh) (0.1 g, 0.094 mmol), KCO, (22.88 g, 165.83 
mmol). The resultant reaction mixture was heated at reflux 
for 16 h. The reaction mixture was cooled to 25° C. and 
filtered, and the filtrate was concentrated under reduced 
pressure. The residue was diluted with EtOAc and washed 
with HO and brine. The combined organic extracts were 
dried over anhydrous NaSO and concentrated under 
reduced pressure. The obtained residue was purified by flash 
column chromatography (SiO, 5% EtOAc in petroleum 
ether) afforded the title compound as a solid (1.8 g., 48%); H 
NMR (400 MHz, CDC1) & 7.74 (d. J=7.2 Hz, 1H), 7.49 (br 
s, 1H), 7.44 (d. J=7.2 Hz, 1H), 6.82 (m. 1H), 5.90 (d. J–7.4 
HZ, 1H), 5.42 (d. J=6.4 Hz, 1H), 3.20 (m, 2H), 2.70 (m, 2H): 
ESIMS m/z 159.06 (IM+H). 
0382. The following compound was made in accordance 
with the procedures disclosed in Example 20. 

6-Vinyl-3,4-dihydronaphthalen-1 (2H)-one (BI2) 

0383 

21 

O 

0384 The product was isolated as an off-white solid (5 g, 
48%): H NMR (400 MHz, DMSO-d) & 7.85 (d. J=8.4 Hz, 
1H), 7.48 (m, 2H), 6.82 (m, 1H), 6.02 (d. J=7.4 Hz, 1H), 
5.44 (d. J=6.4 Hz, 1H), 2.95 (m, 2H), 2.60 (m, 2H), 2.00 (m, 
2H); ESIMS m/z. 173.14 (IM-HI); IR (thin film) 1681 
cm. 
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Example 21: Preparation of (E)-5-(4,4,4-Trifluoro 
3-(3,4,5-trichlorophenyl)but-1-enyl)-2,3-dihydro 

1H-inden-1-one (BI3) 
0385 

CF3 

Oro) C 

O 
C 

0386 5-(1-Bromo-2.2.2-trifluoroethyl)-1,2,3-trichlo 
robenzene (4g, 11.7 mmol), 5-vinyl-2,3-dihydro-1H-inden 
1-one (0.92 g, 5.8 mmol), CuC1 (0.115 g, 1.171 mmol) and 
2.2-bipyridyl (0.053 g, 0.34 mmol) in 1,2-dichlorobenzene 
(25 mL) were heated at 180° C. for 16 h. The reaction 
mixture was cooled to 25° C. and concentrated under 
reduced pressure. The residue was purified by flash column 
chromatography (SiO, 5% EtOAc in petroleum ether) to 
afford the title compound as a liquid (1.28 g. 25%); H NMR 
(400 MHz, CDC1) & 7.76 (d. J–74 Hz, 1H), 7.52 (m, 3H), 
6.68 (d. J=7.4 Hz, 1H), 6.52 (m, 1H), 4.18 (m, 1H), 3.18 (m, 
2H), 2.75 (m, 2H); ESIMS m/z. 419.14 (M+HI); IR (thin 
film) 1708.94, 1113.60, 807.77 cm. 
0387. The following compound was made in accordance 
with the procedures disclosed in Example 21. 

(E)-5-(3-(3,5-Dichloro-4-fluorophenyl)-4,4,4-trifluo 
robut-1-en-1-yl)-2,3-dihydro-1H-inden-1-one (BI4) 

0388 

0389. The product was isolated as a brown semi-solid 
(1.2g, 16%); H NMR (400 MHz, CDC1) & 7.76 (d. J–7.4 
HZ, 1H), 7.54 (m, 3H), 7.30 (s, 1H), 6.68 (d. J–7.4 Hz, 1H), 
6.52 (m. 1H), 4.18 (m, 1H), 3.18 (m, 2H), 2.75 (m, 2H): 
ESIMS m/z 400.84 (M-HI); IR (thin film) 815, 1113, 1709 
cm. 

(E)-6-(4,4,4-Trifluoro-3-(3,4,5-trichlorophenyl)but 
1-enyl)-3,4-dihydronaphthalen-1 (2H)-one (BI5) 

0390 

3 

C O 21 O 
C 

C O 

CF 
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0391 The product was isolated as a pale yellow semi 
solid (1.2g, 30%): 'H NMR (400 MHz, CDC1) & 8.20 (d. 
J=8.0 Hz, 1H), 7.42 (s. 2H), 7.35 (m, 1H), 7.24 (m, 2H), 6.62 
(d. J=16 Hz, 1H), 6.46 (m, 1H), 4.18 (m, 1H), 2.95 (m, 2H), 
2.65 (m, 2H), 2.19 (m, 2H); ESIMS m/z. 432.94 (IM-HI): 
IR (thin film) 1680, 1113, 808 cm. 

Example 22: Preparation of (E)-5-(3-(3,5-Dichloro 
4-fluorophenyl)-4,4,4-trifluorobut-1-en-1-yl)-2- 

fluoro-2,3-dihydro-1H-inden-1-one (BI6) 

0392 

CF3 

C 21 

O)- 
F 

O 
C 

0393 To a stirred solution of (E)-5-(3-(3,5-dichloro-4- 
fluorophenyl)-4,4,4-trifluorobut-1-enyl)-2,3-dihydro-1H 
inden-1-one (0.5g, 1.24 mmol) in acetonitrile (20 mL), was 
added Selectfluorr (0.52g, 1.48 mmol) and the reaction was 
heated to reflux temperature for 16 h. The reaction mixture 
was cooled to room temperature, concentrated under 
reduced pressure and diluted with CHCl2. The solution was 
washed with water and brine, dried over anhydrous sodium 
Sulfate and concentrated under reduced pressure to give the 
crude product which was purified by flash column chroma 
tography (SiO, 100-200 mesh; 15% EtOAc in petroleum 
ether) to afford the title compound as a pale yellow semi 
solid (0.1 g, 24%); H NMR (400 MHz, CDC1) & 7.80 (m, 
1H), 7.48 (m, 2H), 7.32 (m, 2H), 6.65 (d. J=16.0 Hz, 1H), 
6.54 (dd, J=16.0, 8.0 Hz, 1H), 5.38 (m. 1H), 4.18 (m, 1H), 
3.62 (m, 1H), 3.32 (m. 1H); ESIMS m/z. 419.06 (IM-HI): 
IR (thin film) 1728, 1114, 817 cm. 

Example 23: Preparation of (E)-5-(3-(3,5-Dichloro 
4-fluorophenyl)-4,4,4-trifluorobut-1-en-1-yl)-N-(3.3, 
3-trifluoropropyl)-2,3-dihydro-1H-inden-1-amine 

(BC10) 
0394 

CF3 

C 

F 

C /N/ 

0395. To a stirred solution of (E)-5-(3-(3,5-dichloro-4- 
fluorophenyl)-4,4,4-trifluorobut-1-enyl)-2,3-dihydro-1H 
inden-1-one (0.15 g, 0.35 mmol) in DCE (10 mL), was 
added trifluoropropyl amine (0.048 g., 0.42 mmol) and 
sodium cyanoborohydride (0.055 g, 0.875 mmol) in cooling 
and the reaction mixture was stirred at room temperature for 
16 h. The reaction mixture was diluted with DCE, was 
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washed with water and brine and dried over anhydrous 
Sodium sulfate. Concentration under reduced pressure gave 
the crude compound, which was purified by flash column 
chromatography (SiO, 100-200 mesh; 10-15% EtOAc in 
petroleum ether) to afford the title compound as a colorless 
gummy material (0.042 g, 24%); H NMR (400 MHz, 
CDC1) & 7.38-7.20 (m, 5H), 6.62 (d. J=16.0 Hz, 1H), 6.34 
(dd, J=16.0, 8.0 Hz, 1H), 5.83 (br. 1H), 5.52 (m, 1H), 4.12 
(m. 1H), 3.02 (m, 3H), 2.82 (m. 1H), 2.50 (m, 2H), 1.82 (m, 
1H), 1.42 (m, 1H); ESIMS m/z. 497.98 (M-HI); IR (thin 
film) 3027, 1654, 815 cm. 

Example 24: Preparation of 6-((E)-4,4,4-Trifluoro 
3-(3,4,5-trichlorophenyl)but-1-enyl)-3,4-dihy 

dronaphthalen-1 (2H)-one oxime (BI5a) 

CF 

0396 

3 

C 

C N 
YOH 

0397) To a stirred solution of ((E)-6-(4.4,4-trifluoro-3-(3, 
4,5-trichlorophenyl)but-1-enyl)-3,4-dihydronaphthalen-1 
(2H)-one (0.4g, 0.92 mmol) in EtOH (50 mL) were added 
hydroxylamine hydrochloride (0.128 g, 1.85 mmol) and 
Sodium acetate (0.23 g, 2.77 mmol), and the reaction mix 
ture was heated at reflux for 3 h. The reaction mixture was 
concentrated under reduced pressure, and the residue was 
diluted with HO and extracted with EtOAc. The combined 
organic extracts were washed with brine, dried over anhy 
drous Na2SO and concentrated under reduced pressure to 
give the crude compound, which was purified by flash 
column chromatography (SiO, 100-200 mesh; 10-15% 
EtOAc in petroleum ether). The title compound was isolated 
as a solid (0.3 g, 73%); mp 155-158° C.; H NMR (400 
MHz, CDC1) & 7.89 (d. J=8.4 Hz, 1H), 7.41 (s. 2H), 7.24 
(m. 1H), 7.17 (m. 1H), 6.57 (d. J=16 Hz, 1H), 6.46 (dd. 
J=16.0, 8.0 Hz, 1H), 4.13 (m, 1H), 2.82 (m, 4H), 2.04 (m, 
2H); ESIMS m/z 445.95 (IM-HI). 

Example 25: Preparation of (E)-5-(4,4,4-Trifluoro 
3-(3,4,5-trichlorophenyl)but-1-enyl)-2,3-dihydro 

1H-inden-1-amine (BI5b) 

0398 

CF3 

C 21 

C 

C NH2 

0399. To a stirred solution of (E)-5-(4,4,4-trifluoro-3-(3, 
4,5-trichlorophenyl)but-1-enyl)-2,3-dihydro-1H-inden-1- 
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one (1 g, 2.39 mmol) in MEOH (10 mL) were added 
ammonium acetate (1.84 g, 23.9 mmol) and sodium cyano 
borohydride (NaCNBH; 0.44g, 7.17 mmol) and the reac 
tion mixture was heated at reflux for 16 h. The reaction 
mixture was concentrated under reduced pressure, and the 
residue was diluted with HO and extracted with EtOAc. 
The combined organic extracts were washed with HO and 
saturated aqueous sodium bicarbonate (satd aq NaHCO) 
Solution, dried over anhydrous NaSO4, and concentrated 
under reduced pressure to afford the title compound as a 
liquid (500 mg, crude): "H NMR (400 MHz, DMSO-d) & 
7.85 (s. 2H), 7.40 (s, 1H), 7.30 (s. 2H), 6.71 (s. 2H), 4.78 (m, 
1H), 4.2 (m, 1H), 2.80 (m. 1H), 2.73 (m. 1H), 1.60 (m, 2H): 
ESIMS m/z 419.02 (M+H"); IR (thin film) 2924, 1552, 
1112,807 cm. 
0400. The following compound was made in accordance 
with the procedures disclosed in Example 25. 

(E)-5-(3-(3,5-Dichloro-4-fluorophenyl)-4,4,4-trifluo 
robut-1-en-1-yl)-2,3-dihydro-1H-inden-1-amine 

(BI7) 

04.01 

CF 

C 21 

F 

C NH2 

0402. The product was isolated as a light brown gummy 
material, taken as such to the next step (0.15 g, crude 
compound): ESIMS m/z 401.97 (IM-H). 

(E)-5-(3-(3,5-Dichloro-4-fluorophenyl)-4,4,4-trifluo 
robut-1-en-1-yl)-2-fluoro-2,3-dihydro-1H-inden-1- 

amine (BI8) 

0403 

CF3 

C 21 

F 

C NH2 

04.04 The product was isolated as a light brown gummy 
material, taken as such to the next step (0.15 g, crude 
compound): ESIMS m/z 420.15 (IM-HI). 
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(E)-6-(4,4,4-Trifluoro-3-(3,4,5-trichlorophenyl)but 
1-enyl)-1,2,3,4-tetrahydronaphthalen-1-amine (BI9) 

0405 

CF 

C O 21 O 
C 

C NH2 

0406. The product was isolated as a pale yellow liquid 
(500 mg crude). 

Example 26: Preparation of (E)-1-Methyl-3-(5-(4.4, 
4-trifluoro-3-(3,4,5-trichlorophenyl)-but-1-enyl)-2,3- 

dihydro-1H-inden-1-yl)thiourea (BC1) 

0407 

NH 

NH 

0408. To a stirred solution of (E)-5-(4,4,4-trifluoro-3-(3, 
4,5-trichlorophenyl)but-1-enyl)-2,3-dihydro-1H-inden-1- 
amine (0.1 g, 0.23 mmol) in Et2O (5 mL) was added 
methylisothiocyanate (0.026g, 0.35 mmol), and the mixture 
was stirred for 2 h at 25° C. The reaction mixture was 

concentrated under reduced pressure, and the residue was 
purified by flash column chromatography (SiO, 20% 
EtOAc in petroleum ether). The title compound was isolated 
as a liquid (65 mg, 50%): 'H NMR (400 MHz, CDC1) & 
7.39 (s. 2H), 7.25-7.18 (m, 3H), 6.58 (d. J=16.0 Hz, 1H), 
6.30 (dd, J=16.0, 8.4 Hz, 1H), 5.91-5.70 (br, 2H), 4.05 (m, 
1H), 3.05-2.80 (m, 6H), 2.70 (m, 1H), 1.81 (m, 1H); ESIMS 
m/z 492.17 (IM+H"); IR (thin film) 3211, 1569, 1113,806 
cm 
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04.09 Compounds BC2-BC3 in Table 1 were made in 
accordance with the procedures disclosed in Example 26. 

Example 27: Preparation of (E)-3,3,3-Trifluoro-N- 
(5-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1- 
enyl)-2,3-dihydro-1H-inden-1-yl)propanamide 

(BC4) 
0410 

CF3 

C 2 

C 

C O NH 

F 

F 

F 

0411 To a stirred solution of (E)-5-(4,4,4-trifluoro-3-(3, 
4,5-trichlorophenyl)but-1-enyl)-2,3-dihydro-1H-inden-1- 
amine (0.1 g, 0.23 mmol) in CHCl (10 mL) were added 
trifluoropropionic acid (0.044 g., 0.34 mmol), EDC.HCl 
(0.038 g., 0.35 mmol), HOBt.HO (0.07 g., 0.46 mmol) and 
DIPEA (0.074g, 0.57 mmol), and the reaction mixture was 
stirred for 16 h at 25°C. The reaction mixture was diluted 
with CHCl and washed with HO. The combined organic 
layer was washed with brine, dried over anhydrous NaSO, 
and concentrated under reduced pressure. The crude mate 
rial was purified by flash column chromatography (SiO, 
15% EtOAc in petroleum ether) to afford the title compound 
as a liquid (65 mg. 65%): 'H NMR (400 MHz, CDC1) & 
7.39 (s. 2H), 7.25-7.20 (m, 3H), 6.34 (d. J=16.0 Hz, 1H), 
6.30 (dd, J=16.0, 8.0 Hz, 1H), 5.81 (br. 1H), 5.48 (m, 1H), 
4.10 (m. 1H), 3.10 (m, 2H), 2.86-3.07 (m, 2H), 2.86 (m, 1H), 
1.81 (m. 1H); ESIMS m/z 529.02 (M+H"); IR (thin film) 
3283, 1652, 1241, 81.1 cm. 
0412 Compounds BC5-BC9, BC11 in Table 1 were 
made in accordance with the procedures disclosed in 
Example 27. 

Example 28: Preparation of tert-Butyl 
5-vinylindoline-1-carboxylate (BI10) 

0413 

21 

S X so O 

Step 1.5-Bromo-indoline (BI11) 
0414. To 5-Bromo-1H-indole (2.5 g, 12.82 mmol) in 
acetic acid (10.0 mL), NaCNBH (2.38 g. 38.46 mmol) was 
added portion wise at 10°C. over the period of 20 min. After 
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that the reaction mixture was stirred at ambient temperature 
for 3 h. The reaction mixture was diluted with water and 
extracted with diethyl ether. The organic layer was washed 
with saturated NaHCO, water and brine solution. The 
combined ether layer was dried over anhydrous NaSO and 
concentrated under reduced pressure to afford title com 
pound as a pale yellow semi-solid (1.8 g. 71%). 

Step 2. tert-Butyl-5-bromoindoline-1-carboxylate 
(BI12) 

0415. To a stirred solution of 5-bromo-indoline (3.0 g, 15 
mmol) in acetonitrile (100 ml), was added DMAP (0.185 g, 
1.522 mmol) and di-tert-butyl dicarbonate (3.98 g. 18.3 
mmol) and the reaction was stirred at ambient temperature 
for 16 h. The reaction mixture was concentrated on reduced 
pressure to obtain a residue which was diluted with diethyl 
ether and washed with water and brine solution (2x). The 
combined ether layer was dried over anhydrous NaSO and 
concentrated under reduced pressure to afford the crude 
product as an off-white solid, which was used in the next 
step without further purification (3.0 g). 

Step 3. tert-Butyl-5-vinylindoline-1-carboxylate 
(BI10) 

0416 A stirred solution of tert-butyl-5-bromoindoline-1- 
carboxylate (2.0 g. 6.73 mmol), potassium vinyl trifluorobo 
rate (2.6 g. 20.20 mmol) and KCO (2.78 g. 20.2 mmol) in 
DMSO (50.0 mL) was degassed with argon for 20 min at 
ambient temperature. PdCl(dppf) (0.49 g, 0.67 mmol) was 
added at ambient temperature, then the reaction mixture was 
heated to 100° C. for 3 h. The reaction mixture was cooled 
to ambient temperature and filtered through a celite bed 
under vacuum and washed with diethyl ether. The reaction 
mixture was extracted with diethyl ether. The combined 
diethyl ether layer was dried over NaSO and concentrated 
under reduced pressure to afford crude product. 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 an off-white solid (1.2 
g, 73%): Mp 85.5-88.6°C.; H NMR (400 MHz, CDC1) & 
7.23 (m,3H), 6.69 (dd, J=17.4, 10.8 Hz, 1H), 5.64 (d. J=10.5 
HZ, 1H), 5.13 (d. J=10.5 Hz, 1H), 4.00 (t, J=9.0 Hz, 2H), 
3.10 (t, J=9.0 Hz, 2H), 1.55 (bs, 9H). 

Example 29: Preparation of (E)-tert-Butyl 5-(3-(3. 
5-dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-en 

1-yl)indoline-1-carboxylate (BI13) 
0417 

CF3 

C 21 

F O O N X 
C 9so 

O 

0418. To a stirred solution of tert-butyl-5-vinylindoline 
1-carboxylate (1.28 g. 5.23 mmol) in 1,2-dichlorobenzene 
(10.0 mL), was added 5-(1-bromo-2.2.2-trifluoroethyl)-1,3- 
dichloro-2-fluorobenzene (3.4g, 10 mmol), CuC1 (103 mg, 
1.05 mmol) and 2.2-bipyridyl (0.326g, 2.092 mmol) and the 
resultant reaction mixture was degassed with argon for 30 
min and heated to 150° C. for 1 h. The reaction mixture was 
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cooled to ambient temperature and filtered and the filtrate 
was concentrated under reduced pressure. The crude com 
pound was purified by column chromatography (SiO, 100 
200 mesh; 2% ethyl acetate/petroleum ether) to afford the 
title compound as a pale yellow gummy Solid (0.3 g. 61%): 
"H NMR (400 MHz, CDC1) & 7.34 (d. J=6.0 Hz, 2H), 7.22 
(s. 2H), 7.16 (d. J–8.4 Hz, 1H), 6.52 (d. J=16.0 Hz, 1H), 6.21 
(dd, J=16.0, 7.6 Hz, 1H), 4.07 (m, 3H), 3.10 (t, J–8.4 Hz, 
2H), 1.55 (s, 9H); ESIMS m/z. 433.79 (M-HI); IR (thin 
film) 1168, 858 cm. 

Example 30: Preparation of (E)-5-(3-(3,5-Dichloro 
4-fluorophenyl)-4,4,4-trifluorobut-1-en-1-yl)indolin 

1-amine (BI14) 

0419 

CF3 

C 21 

N 
F V 

NH2 

Step 1. (E)-5-(3-(3,5-Dichloro-4-fluorophenyl)-4.4, 
4-trifluorobut-1-enyl)indoline (BI15) 

0420. To a stirred solution of (E)-tert-butyl-5-(3-(3.5- 
dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-enyl)indo 
line-1-carboxylate (0.2g, 0.4 mmol) in CHCl (10.0 mL) 
was added TFA (0.6 mL) and the reaction was stirred at 
ambient temperature for 2 h. The reaction mixture was 
diluted with CHCl2, washed with saturated aq NaHCO 
water and brine solution. The separated CHCl layer was 
dried over anhydrous NaSO and concentrated under 
reduced pressure to afford the crude product as a light brown 
gummy material which was used in the next step without 
further purification (0.12 g): "H NMR (400 MHz, CDC1) & 
7.33 (d. J=6.4 Hz, 2H), 7.21 (s, 1H), 7.02 (d. J=8.0 Hz, 1H), 
6.57 (d. J=8.4 Hz, 1H), 6.49 (d. J=15.6 Hz, 1H), 6.21 (dd. 
J=15.6, 8.4 Hz, 1H), 4.07 (m, 1H), 3.61 (t, J–8.4 Hz, 2H), 
3.05 (t, J=8.4 Hz, 2H); ESIMS m/z 389.89 (IM+H"); IR 
(thin film) 3385, 1112,816 cm. 

Step 2.5-(3-(3,5-Dichloro-4-fluorophenyl)-4.4.4- 
trifluorobut-1-enyl)-1-nitrosoindoline (BI16) 

0421. To (E)-5-(3-(3,5-dichloro-4-fluorophenyl)-4.4.4- 
trifluorobut-1-enyl)indoline (0.2 g, 0.5 mmol) in concen 
trated HCl (5.0 ml) at 5° C., was added slowly NaNO, in 
water and the reaction was allowed to stir at ambient 
temperature for 2 h. The reaction mixture was diluted with 
CHCl, and the CHCl layer washed with water and brine 
solution. The separated CHCl layer was dried over anhy 
drous NaSO and concentrated under reduced pressure to 
afford the crude product as a pale yellow solid that was used 
in the next step without further purification (0.2g): "H NMR 
(400 MHz, CDC1) & 7.33 (d. J=8.4 Hz, 1H), 7.39 (m, 4H), 
6.61 (d. J=16.0 Hz, 1H), 6.35 (dd, J=16.0, 8.4 Hz, 1H), 4.07 
(m, 3H), 3.23 (t, J=8.4 Hz, 2H): ESIMS m/z 418.82 (M+ 
HI"); IR (thin film) 1488, 1112, 860 cm. 
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Step 3. (E)-5-(3-(3,5-Dichloro-4-fluorophenyl)-4.4, 
4-trifluorobut-1-en-1-yl)indolin-1-amine (BI14) 

0422 To (E)-5-(3-(3,5-dichloro-4-fluorophenyl)-4.4.4- 
trifluorobut-1-enyl)-1-nitrosoindoline (0.1 g, 0.2 mmol) in 
MeOH (10.0 mL) was added Zinc powder (77.5 mg) and 
NHCl (36.9 mg, 0.69 mmol) in water (2.0 mL). The 
reaction mixture was stirred at ambient temperature for 3 h. 
The reaction mixture was diluted with CH2Cl and the 
CHCl layer was washed with water and brine solution. The 
separated CHCl layer was dried over anhydrous NaSO 
and concentrated under reduced pressure to afford the crude 
compound, which was purified by column chromatography 
(SiO, 100-200 mesh; eluting with 2% ethyl acetate/petro 
leum ether) to afford the title compound as a light brown 
gummy material (0.08 g): ESIMS m/z 404.86 (M+H"). 

Example 31: Preparation of (E)-N-(5-(3-(3,5-Di 
chloro-4-fluorophenyl)-4,4,4-trifluorobut-1-en-1-yl) 
indolin-1-yl)-3,3,3-trifluoropropanamide (BC12) 

0423 

C O 21 O 
N F 
V O 

Cl s 
CF 

0424. To a stirred solution of (E)-5-(3-(3,5-dichloro-4- 
fluorophenyl)-4,4,4-trifluorobut-1-enyl)indoline-1-amine 
(0.1 g, 0.247 mmol) in CHCl (10.0 ml) was added 3,3,3- 
trifluoropropanoic acid (0.038 g., 0.297 mmol), PyBOP 
(0.192 g, 0.370 mmol) and DIPEA (0.047 g., 0.370 mmol) 
and the reaction was stirred at ambient temperature for 18 h. 
The reaction mixture was diluted with CHCl, and the 
separated CHCl layer dried over anhydrous NaSO and 
concentrated under reduced pressure to afford the crude 
compound. The crude compound was purified by column 
chromatography (SiO, 100-200 mesh; 20-25% ethyl 
acetate/petroleum ether) to afford the title compound as a 
light brown gummy material (0.12 g, 33%): "H NMR (400 
MHz, CDC1) & 7.32, (d. J=6.0 Hz, 2H) 728 (m, 1H), 7.20 
(d. J=8.0, 1H), 7.14 (d. J=8.8, 1H), 6.70 (d. J–8.0 Hz, 1H), 
6.60 (m, 2H), 4.15 (m, 1H), 3.85 (m. 1H), 3.65 (m. 1H), 3.46 
(m. 2H), 3.19 (m, 2H); ESIMS m/z 514.86 (M+H"); IR 
(thin film) 3428, 1112,857 cm. 

Example 32: Preparation of 
tert-Butyl-5-vinyl-1H-indole-1-carboxylate (BI17) 

0425 

21 N 
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Step 1.5-Vinyl-1H-indole (BI18) 

0426. A mixture of 5-bromo-1H-indole (2.5 g, 12.82 
mmol), potassium vinyltrifluoroborate (2.57 g. 19.2 mmol), 
CsCO, (12.53 g, 38.46 mmol) and triphenylphosphine (201 
mg, 0.769 mmol) in THF/water (9:1, 75 ml) was degassed 
with argon for 20 min, then charged with PdCl (45.3 mg, 
0.256 mmol). The reaction mixture was heated to reflux for 
16 h, then cooled to ambient temperature, filtered through 
celite bed and washed with ethyl acetate. The filtrate was 
again extracted with ethyl acetate, and the combined organic 
layer washed with water and brine, dried over NaSO and 
concentrated under reduced pressure to afford the crude 
compound. The crude compound was purified by column 
chromatography (SiO, 100-200 mesh; 2% ethyl acetate/ 
petroleum ether) to afford the title compound as a light 
brown gummy material (1.5 g, 83%): 'H NMR (400 MHz, 
CDC1) & 8.20 (br. 1H), 7.68 (s, 1H), 7.45 (s. 2H), 7.21 (m, 
1H), 6.90 (dd, J=16.0, 10.8 Hz, 1H), 6.55 (m, 1H), 5.75 (d. 
J=10.5 Hz, 1H), 5.21 (d. J=10.5 Hz, 1H); ESIMS m/z 142.05 
(M-HI). 

Step 2. tert-Butyl-5-vinyl-1H-indole-1-carboxylate 
(BI17) 

0427. To a stirred solution of 5-vinyl-1H-indole (0.7 g. 
4.89 mmol) in acetonitrile (20 ml) was added DMAP (59.65 
mg, 0.489 mmol) and di-tert-butyl dicarbonate (1.38 g. 6.36 
mmol), and the reaction was stirred at ambient temperature 
for 3 h. The reaction mixture was concentrated under 
reduced pressure to obtain a residue which was diluted with 
CHCl and washed with water and brine solution. The 
combined CHCl layer was dried over anhydrous NaSO 
and concentrated under reduced pressure to afford the crude 
compound. The crude compound was purified by column 
chromatography (SiO, 100-200 mesh; 2% ethyl acetate/ 
petroleum ether) to afford the title compound as an off-white 
semi-solid (0.7g, 59%): 'H NMR (400 MHz, CDC1) & 8.15 
(d. J=8.0 Hz, 1H), 7.60 (s. 2H), 7.30 (d. J=8.4 Hz, 1H), 7.21 
(m. 1H), 6.90 (dd, J=16.0, 10.8 Hz, 1H), 6.59 (s, 1H), 5.75 
(d. J=10.5 Hz, 1H), 5.21 (d. J=10.5 Hz, 1H), 1.65 (s, 9H): 
ESIMS m/z 242.10 (M-HI); IR (thin film) 1630 cm'. 

Example 33: Preparation of (E)-tert-Butyl 5-(3-(3. 
5-dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-en 

1-yl)-1H-indole-1-carboxylate (BI19) 

0428 

3 

DO r F S X 
C O 

O 

CF 

0429 To a stirred solution of tert-butyl 5-vinyl-1H-in 
dole-1-carboxylate (0.65g, 2.67 mmol), in 1,2-dichloroben 
Zene (10.0 mL) was added 5-(1-bromo-2,2,2-trifluoroethyl)- 
1,3-dichloro-2-fluorobenzene (1.74g, 5.37 mmol), CuC1 (53 
mg, 0.537 mmol) and 2.2-bipyridyl (167 mg, 1.07 mmol). 
The resultant reaction mixture was degassed with argon for 
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30 min and heated to 150° C. for 2 h. The reaction mixture 
was cooled to ambient temperature and filtered, and the 
filtrate concentrated under reduced pressure. The crude 
compound was purified by column chromatography (SiO, 
100-200 mesh; 2% ethyl acetate/petroleum ether) to afford 
the title compound as a light brown gummy material (0.25 
g, 10%): "H NMR (400 MHz, CDC1) & 8.20 (d. J=8.0 Hz, 
1H), 7.60 (m, 2H), 7.39 (m, 3H), 6.69 (d. J=16.0 Hz, 1H), 
6.55 (d. J=10.5 Hz, 1H), 6.36 (dd, J=16.0, 8.0 Hz, 1H), 4.10 
(m. 1H), 1.65 (s.9H); ESIMS m/z,485.91 (M-HI); IR (thin 
film) 1165, 854 cm. 

Example 34: Preparation of (E)-5-(3-(3,5-Dichloro 
4-fluorophenyl)-4,4,4-trifluorobut-1-en-1-yl)-1H 

indole (BI20) 

0430 

CF3 

C O 2 O 
F N 

C 

0431. To a stirred solution of (E)-tert-butyl 5-(3-(3.5- 
dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-enyl)-1H-in 
dole-1-carboxylate (0.2g, 0.40 mmol) in CHCl (10.0 mL) 
was added TFA (70 mg. 0.61 mmol) and the reaction was 
stirred at ambient temperature for 2 h. The reaction mixture 
was diluted with CH2Cl and washed with saturated 
NaHCO solution, water and brine solution. The separated 
CHCl layer was dried over anhydrous NaSO and con 
centrated under reduced pressure to afford the title com 
pound as a light brown solid (0.2g, 97%); mp 132.9-138.8° 
C.; H NMR (400 MHz, CDC1) & 11.19 (br. 1H), 8.20 (d. 
J=8.0 Hz, 1H), 7.60 (m, 2H), 7.39 (m, 3H), 6.69 (d. J=16.0 
HZ, 1H), 6.55 (d. J=10.5 Hz, 1H), 6.36 (dd, J=16.0, 8.0 Hz, 
1H), 4.82 (m, 1H); ESIMS m/z 387.98 (IM+H"). 

Example 35: Preparation of 4-Nitrophenyl 
2-((tert-butoxycarbonyl)amino)acetate (BI21) 

0432 

ON O 

2 Y Ju N. O 

0433) To a stirred solution of 4-nitrophenol (1.0 g, 7.19 
mmol) in CHCl (20.0 mL) was added N-Boc glycine (1.38 
g, 7.91 mmol) and EDC HCl (2.05 g, 10.785 mmol) and the 
reaction was stirred at ambient temperature for 24 h. The 
reaction mixture was diluted with CH2Cl and washed with 
water and saturated brine solution. The separated CHCl, 
layer was dried over anhydrous NaSO and concentrated 
under reduced pressure to afford the title compound as a 
light brown gummy material that was used in the next step 
without further purification (1.1 g): "H NMR (400 MHz, 
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CDC1) & 8.29 (d. J=9.2 Hz, 2H), 7.33 (d. J=8.8 Hz, 2H), 
5.07 (br. 1H), 4.20 (s. 2H), 1.47 (s, 9H); ESIMS m/z 296.27 
(M+H"). 

Example 36: Preparation of (E)-tert-Butyl (2-(5-(3- 
(3,5-dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1- 
en-1-yl)-1H-indol-1-yl)-2-oxoethyl)carbamate 

(BI22) 
0434 

CF 

Orcy 
F N H O 

0435 To a stirred solution of (E)-5-(3-(3,5-dichloro-4- 
fluorophenyl)-4,4,4-trifluorobut-1-enyl)-1H-indole (0.1 g, 
0.258 mmol) in acetonitrile (5.0 mL) was added 4-nitrop 
henyl 2-(tert-butoxycarbonylamino) acetate (0.114 g., 0.387 
mmol), potassium fluoride (0.03 g, 0.516 mmol), 18-crown 
6-ether (0.075 g, 0.283 mmol) and DIPEA (0.0332 g, 0.258 
mmol) and the reaction was stirred at ambient temperature 
for 16 h. The reaction mixture was concentrated to obtain a 
residue which was diluted with CHCl and washed with 
water and brine solution. The separated CHCl layer was 
dried over anhydrous NaSO and concentrated under 
reduced pressure to afford the crude title compound as a light 
brown gummy material which was used in the next step 
without further purification (0.1 g): ESIMS m/z 545.23 
(M+H"). 

Example 37: Preparation of (E)-N-(2-(5-(3-(3,5- 
Dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-en-1- 
yl)-1H-indol-1-yl)-2-oxoethyl)-3,3,3-trifluoropro 

panamide (BC13) 

0436 

Step 1. (E)-2-Amino-1-(5-(3-(3,5-dichloro-4-fluoro 
phenyl)-4,4,4-trifluorobut-1-enyl)-1H-indol-1-yl) 

ethanone (BI23) 
0437. To a stirred solution of (E)-tert-butyl 2-(5-(3-(3.5- 
dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-enyl)-1H-in 
dol-1-yl)-2-oxoethylcarbamate (0.05 g, 0.09 mmol) in 
CHCl (5.0 mL) was added TFA (0.01 mL) and the reaction 
was stirred at ambient temperature for 16 h. The reaction 
mixture was diluted with CH2Cl and washed with saturated 
NaHCO solution, water and brine solution. The separated 
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CHCl layer was dried over anhydrous NaSO and con 
centrated under reduced pressure to afford the crude title 
compound which was used in the next step without further 
purification (50 mg). 

Step 2. (E)-N-(2-(5-(3-(3,5-Dichloro-4-fluorophe 
nyl)-4,4,4-trifluorobut-1-en-1-yl)-1H-indol-1-yl)-2- 

oxoethyl)-3,3,3-trifluoropropanamide (BC13) 

0438 To a stirred solution of (E)-2-amino-1-(5-(3-(3.5- 
dichloro-4-fluorophenyl)-4,44-trifluorobut-1-enyl)-1H-in 
dol-1-yl)ethanone (0.04 g., 0.09 mmol) in CHC1 (5.0 ml) 
was added 3,3,3-trifluoropropanoic acid (17.5 mg, 0.136 
mmol), PyBOP (70 mg, 0.135 mmol) and DIPEA (29 mg, 
0.225 mmol) and the reaction was stirred at ambient tem 
perature for 16 h. The reaction mixture was diluted with 
CHCl, and the CHCl layer was washed with water and 
saturated brine solution. The separated CHCl layer was 
dried over anhydrous NaSO and concentrated under 
reduced pressure to afford the crude compound, which was 
purified by column chromatography (SiO, 100-200 mesh: 
10% ethyl acetate/petroleum ether) to afford the title com 
pound as an off-white solid (30 mg, 60%): mp 121-126°C.; 
"H NMR (400 MHz, CDC1) & 8.33 (br. 1H), 7.59 (s, 1H), 
7.45 (m, 4H), 6.72 (d. J=3.6 Hz, 3H), 6.39 (m, 1H), 4.71 (t, 
J–7.2 Hz, 2H), 4.15 (m. 1H), 3.51 (m. 1H), 3.28 (m, 1H): 
ESIMS m/z 553.06 (IM-HI). 

Example 38: Preparation of Ethyl 2-(1-oxo-6-vinyl 
phthalazin-2(1H)-yl)acetate (BI24) 

0439 

21 n O 

N ~~ 
O 

Step 1.5-Bromo-3-hydroxyisoindoline-1-one 
(BI25) 

0440 A mixture of Zn powder (1.73 g, 26.154 mmol), 
copper(II) sulfate pentahydrate (0.02 g, 0.08 mmol) and 2M 
aq NaOH (27 mL) were cooled to 0°C. 5-Bromoisoindoline 
1,3-dione (5g, 22 mmol) was added at the same temperature 
over the period of 30 min. The reaction mixture was stirred 
at 0° C. for 30 min and 3 h at ambient temperature. The 
reaction mixture was filtered and the filtrate was neutralized 
with concentrated HC1. The reaction mixture was diluted 
with ethanol and extracted with ethyl acetate. The combined 
ethyl acetate layer was dried over NaSO and concentrated 
under reduced pressure to afford the crude title compound as 
a brown solid, which was used in the next step without 
further purification (1.3 g): mp 258-261° C.; H NMR (400 
MHz, DMSO-d) & 9.03 (br. 1H), 7.81 (m, 2H), 7.69 (m, 
1H), 6.44 (m. 1H), 5.88 (d. J=9.3 Hz, 1H); ESIMS m/z. 
225.83 (IM-HI); IR (thin film) 1684, 3246, 606 cm. 

Step 2. 6-Bromophthalazine-1 (2H)-one (BI26) 
0441. To a stirred solution of 5-bromo-3-hydroxyisoin 
doline-1-one (1.0 g, 4.40 mmol) in water, was added hydra 
zine hydrate (0.45 g, 8.80 mmol) and heated to 95°C. for 5 
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h. The reaction mixture was cooled to ambient temperature, 
filtered and washed with diethyl ether and pentane (1:1) to 
afford the title compound as a white solid that was used in 
the next step without further purification (0.5 g): ESIMS m/z. 
225.15 (M+H"). 

Step 3. 6-Vinylphthalazine-1 (2H)-one (BI27) 

0442. A solution of 6-bromophthalazine-1 (2H)-one (0.25 
g, 1.11 mmol), potassium vinyl trifluoroborate (0.446g, 3.33 
mmol) and KCO (0.46g, 3.33 mmol) in DMSO (2 mL) 
was degassed with argon for 20 min at ambient temperature. 
PdCl2(dppf) (0.04 g., 0.055 mmol) was added at ambient 
temperature, and the reaction mixture was heated to 80° C. 
for 2 h. The reaction mixture was cooled to ambient tem 
perature and filtered through celite bed under vacuum and 
washed with ethyl acetate. The reaction mixture was 
extracted with ethyl acetate and the combined ethyl acetate 
layer dried over NaSO and concentrated under reduced 
pressure to afford the crude product. The crude compound 
was purified by column chromatography (SiO, 100-200 
mesh; 50% ethyl acetate/petroleum ether) to afford the title 
compound as a brown solid (0.12 g, 63%): 'H NMR (400 
MHz, DMSO-d) & 13.61 (br. 1H), 8.33 (m. 1H), 8.19 (m, 
1H), 8.01 (m, 2H), 6.97 (m. 1H), 6.15 (m, 1H), 5.56 (d. 
J=10.8 Hz, 1H); ESIMS m/z. 172.93 (IM+H"); IR (thin film) 
1748, 1655, 3241 cm. 

Step 4. Ethyl-2-(1-oxo-6-vinylphthalazine-2(1H)-yl 
acetate (BI24) 

0443) To a stirred solution of 6-vinylphthalazine-1 (2H)- 
one (0.5g, 2.90 mmol) in DMF (5.0 mL) was added CsCO 
(0.94 g, 2.90 mmol) and the reaction was stirred for 10 min. 
Ethyl bromoacetate (0.48 g, 2.90 mmol) was added to the 
reaction mixture at ambient temperature and the reaction 
was stirred for 8 h at ambient temperature. The reaction 
mixture was diluted and extracted with ethyl acetate, and the 
ethyl acetate layer was washed with water and brine solution 
(2x). The separated ethyl acetate layer was dried over 
anhydrous NaSO and concentrated under reduced pressure 
to afford crude product. The crude compound was purified 
by column chromatography (SiO, 100-200 mesh; 25% 
ethyl acetate/petroleum ether) to afford the title compound 
as a brown solid (0.34g, 45%); H NMR (400 MHz, 
DMSO-d) & 8.45 (m. 1H), 8.24 (m. 1H), 8.04 (m, 2H), 7.01 
(m. 1H), 6.17 (d. J–2.1 Hz, 1H), 5.56 (d. J=10.8 Hz, 1H), 
4.92 (s. 2H), 4.19 (m, 2H), 1.23 (m, 3H). ESIMS m/z 259.10 
(M+H"); IR (thin film) 1750, 1660 cm. 

Example 39: Preparation of (E)-Ethyl 2-(6-(3-(3.5- 
dichloro-4-fluorophenyl)-4,4,4-trifluorobut-1-en-1- 

yl)-1-oxophthalazin-2(1H)-yl)acetate (BI28) 

0444 

CF 

C 

O 21 CCU Nulls F 1n 
C O 
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0445. To a stirred solution of ethyl-2-(1-oxo-6-vinyl 
phthalazine-2(1H)-yl acetate (0.07 g., 0.27 mmol) in 1,2- 
dichlorobenzene (1.0 mL) was added 5-(1-bromo-2.2.2- 
trifluoroethyl)-1,3-dichloro-2fluorobenzene (0.17 g., 0.54 
mmol), CuC1 (0.005g, 0.05 mmol) and 2.2-bipyridyl (0.016 
g, 0.10 mmol) and the resultant reaction mixture was 
degassed with argon for 30 min and heated to 180° C. for 12 
h. The reaction mixture was cooled to ambient temperature 
and filtered and the filtrated was concentrated under reduced 
pressure. The crude compound was purified by column 
chromatography (SiO, 100-200 mesh; 10-15% ethyl 
acetate/petroleum ether) to afford the title compound as a 
brown solid (40 mg, 29%); H NMR (400 MHz, DMSO-d) 
& 8.40 (d. J=8.4 Hz, 1H), 7.84 (d. J=1.5 Hz, 1H), 7.65 (s, 
1H), 7.37 (d. J=6.3 Hz, 2H), 6.76 (d. J=16.0 Hz, 1H), 6.59 
(dd, J=16.0, 8.0 Hz, 1H), 4.96 (s. 2H), 4.29 (m, 3H), 1.31 (t, 
J=7.2 Hz, 3H); ESIMS m/z 503.0 (IM+H"); IR (thin film) 
1660, 1114, 817 cm. 

Example 40: Preparation of (E)-2-(6-(3-(3,5-Di 
chloro-4-fluorophenyl)-4,4,4-trifluorobut-1-en-1-yl)- 

1-oxophthalazin-2(1H)-yl)acetic acid (BI29) 
0446 

CF 3 

C 21 n O 

Null F OH 

C O 

0447. A solution of (E)-ethyl-2-(6-(3-(3,5-dichloro-4- 
fluorophenyl)-4,4,4-trifluorobut-1-enyl)-1-oxophthalazin-2 
(1H)-yl)acetate (0.04 g., 0.07 mmol) in HCl (0.5 mL) and 
acetic acid (0.5 mL) was heated to 100° C. for 3 h. The 
Solvent was removed under reduced pressure and the residue 
diluted with water. The aqueous layer was extracted with 
ethyl acetate and the separated ethyl acetate layer dried over 
anhydrous NaSO and concentrated under reduced pressure 
to afford the crude compound. The crude compound was 
triturated with diethyl ether-pentane mixture to afford the 
title compound as a brown solid (0.03 g): 'H NMR (400 
MHz, DMSO-d) & 13.0 (brs, 1H), 8.43 (m. 1H), 8.23 (d. 
J=8.1 Hz, 1H), 8.14 (m, 2H), 7.91 (m, 2H), 7.16 (dd, J=16.0, 
8.0 Hz, 1H), 6.99 (d. J=16.0 Hz, 1H), 4.96 (m, 3H); ESIMS 
m/z 473.0 (IM-HI); IR (thin film) 1629, 1168, 817 cm. 

Example 41: Preparation of (E)-2-(6-(3-(3,5-Di 
chloro-4-fluorophenyl)-4,4,4-trifluorobut-1-en-1-yl)- 
1-oxophthalazin-2(1H)-yl)-N-(2.2.2-trifluoroethyl) 

acetamide (BC14) 
0448 

CF 

C 21 n O 

O O Nulls F N1\cF, 
H 

C O 
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0449 To a stirred solution of (E)-2-(6-(3-(3,5-dichloro 
4-fluorophenyl)-4,4,4-trifluorobut-1-enyl)-1-oxophthalazin 
2(1H)-yl)acetic acid (0.15g, 0.31 mmol) in CHCl (20.0 
ml) was added 2.2.2.-trifluoroethanamine (0.03 g, 0.31 
mmol), PyBOP (0.17 g., 0.34 mmol) and DIPEA (0.15 ml, 
0.93 mmol) at ambient temperature, and the reaction was 
stirred for 18 h. The reaction mixture was diluted with 
CHC1 and washed with 3N HCl (2x20 mL), NaHCO 
(2x20 mL) and brine solution (2x). The separated CHCl, 
layer was dried over anhydrous Na2SO and concentrated 
under reduced pressure to afford the crude compound. The 
crude compound was purified by column chromatography 
(SiO, 100-200 mesh; 20-25% ethyl acetate/petroleum 
ether) to afford the title compound as a brown solid (0.11 g): 
mp 172-175° C.; H NMR (400 MHz, CDC1) & 8.83 (t, 
J=6.6 Hz, 1H), 8.42 (t, J=14.7 Hz, 1H), 8.22 (d. J=8.1 Hz, 
1H), 8.13 (t, J=6.3 Hz, 1H), 7.98-7.86 (m, 2H), 7.16-7.07 
(m. 1H), 7.01-6.93 (m, 1H), 4.96-4.81 (m, 3H), 4.00-3.88 
(m. 2H); ESIMS m/z 554.0 (M-HI). 

Example 42: Preparation of 
2-(4-Vinylbenzyl)isoindoline-1,3-dione (CI1) 

0450 

O 

0451. To a stirred solution of 1-(chloromethyl)-4-vinyl 
benzene (10 g. 66 mmol) in DMF (100 mL) was added 
potassium phthalimide (13.3 g, 72.1 mmol), and the resul 
tant reaction mixture was heated at 70° C. for 16 h. The 
reaction mixture was diluted with HO and extracted with 
CHC1. The combined CHCl layer was washed with brine, 
dried over NaSO and concentrated under reduced pressure. 
Recrystallization from MEOH afforded the title compound 
as an off-white solid (8 g., 46%); H NMR (400 MHz, 
CDC1) & 7.83 (m, 2H), 7.71 (m, 2H), 7.39 (m, 4H), 6.65 
(dd, J=17.6, 10.8 Hz, 1H), 5.72 (d. J=17.6 Hz, 1H), 5.21 (d. 
J=10.8 Hz, 1H), 4.82 (s. 2H); GCMS m/z 263.2 (MI); IR 
(thin film) 3420, 1133, 718 cm'. 

Example 43: Preparation of (E)-2-(4-(3-(3,5-Di 
chlorophenyl)-4,4,4-trifluorobut-1-en-1-yl)benzyl) 

isoindoline-1,3-dione (CI2) 
0452 

3 

C 21 O 

Cross N 
F 

C O O 

CF 
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0453 Using the procedure of Example 10 with 2-(4- 
vinylbenzyl)isoindoline-1,3-dione and 1-(1-bromoethyl)-3, 
5-dichlorobenzene as the starting materials, the title com 
pound was isolated as an off-white solid (0.3 g, 40-50%): mp 
142-145° C.; H NMR (400 MHz, CDC1,) & 7.86 (m, 2H), 
7.74 (m, 2H), 7.42 (m, 2H), 7.36 (m, 3H), 7.27 (m, 2H), 6.58 
(d. J=16.0 Hz, 1H), 6.32 (dd, J=16.0, 8.0 Hz, 1H), 4.82 (s, 
2H), 4.05 (m. 1H); ESIMS m/z 488.17 (IM-HI). 
0454. The following compound was made in accordance 
with the procedures disclosed in Example 43. 

(E)-2-(4-(4,4,4-Trifluoro-3-(3,4,5-trichlorophenyl) 
but-1-en-1-yl)benzyl)isoindoline-1,3-dione (CI3) 

0455 

CF 

C 21 O 

C 

C O 

0456. The title compound was isolated as an off white 
solid (0.3 g 56%); mp 145-146° C.; H NMR (400 MHz, 
CDC1) & 7.86 (m, 2H), 7.74 (m, 2H), 7.42-7.31 (m, 6H), 
6.58 (d. J=16.0 Hz, 1H), 6.53 (dd, J=16.0, 8.0 Hz, 1H), 4.82 
(s. 2H), 4.05 (m, 1H); ESIMS m/z 522.2 (M-HI); IR (thin 
film) 1716, 1110, 712 cm. 
0457 Prophetically, compounds CI4-CI5 (Table 1) could 
be made in accordance with the procedures disclosed in 
Example 43. 

Example 44: Preparation of (E)-(4-(3,5-Dichloro 
phenyl)-4.4.4-trifluorobut-1-en-1-yl)phenyl)methan 

amine (CI6) 

0458 

CF 

C 21 

O O NH2 
C 

0459. To a stirred solution of (E)-2-(4-(3-(3,5-dichloro 
phenyl)but-1-en-1-yl)benzyl)-isoindoline-1,3-dione (1.2 g, 
2.45 mmol) in EtOH was added hydrazine hydrate (0.61 g, 
12 mmol), and the resultant reaction mixture was heated at 
90° C. for 1 h. The reaction mixture was filtered, and the 
filtrate was concentrated. The residue was dissolved in 
CHCl, washed with brine, dried over NaSO, and con 
centrated under reduced pressure to afford the crude title 
compound as a gummy liquid (0.9 g) which was used 
without further purification. 
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0460. The following compounds were made in accor 
dance with the procedures disclosed in Example 44. 

(E)-(4-(4,4,4-Trifluoro-3-(3,4,5-Trichlorophenyl)but 
1-en-1-yl)phenyl)methanamine (CIT) 

0461) 
CF3 

C 21 

O O NH2 C 

C 

0462. The title compound was isolated and used without 
further purification. 
0463 Prophetically, compounds CI8-CI9 (Table 1) could 
be made in accordance with the procedures disclosed in 
Example 44. 

Example 45: Preparation of 
4-(Bromomethyl)-3-chlorobenzonitrile (CI10) 

0464 
NC 

C 

Br 

0465. To a stirred solution of 3-chloro-4-methylbenzoni 
trile (5g, 25.4 mmol) in carbon tetrachloride (CCl; 50 mL) 
under an argon atmosphere was added NBS (5.16 g, 29 
mmol), and the mixture was degassed for 30 min. To this 
was added azobisisobutyronitrile (AIBN: 0.3 g 1.8 mmol), 
and the resultant reaction mixture was heated at reflux for 4 
h. The reaction mixture was cooled to ambient temperature, 
washed with HO, and extracted with CHC1. The com 
bined CHCl layer was washed with brine, dried over 
Na2SO4, and concentrated under reduced pressure. The 
crude compound was purified by flash column chromatog 
raphy (SiO, 100-200 mesh; 5% EtOAc in n-Hexane) to 
afford the title compound as a white solid (4.8 g. 68%); mp 
87-88° C.; H NMR (400 MHz, CDC1) & 7.71 (s, 1H), 7.59 
(s. 2H), 4.60 (s. 2H); ESIMS m/z 229.77 (IM+H"); IR (thin 
film) 2235, 752, 621 cm. 
0466. The following compounds were made in accor 
dance with the procedures disclosed in Example 45. 

4-(Bromomethyl)-3-(trifluoromethyl)benzonitrile 
(CI11) 

0467 
NC 

CF 

Br 
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0468. The title compound was isolated as an off-white 
gummy material (5 g. 66%): 'H NMR (400 MHz, CDC1) & 
7.96 (s, 1H), 7.86 (d. J=8.0 Hz, 1H), 7.76 (d. J=8.0 Hz, 1H), 
4.62 (s. 2H); ESIMS m/z. 262.11 (M-HI); IR (thin film) 
2236, 1132, 617 cm. 

3-Bromo-4-(bromomethyl)benzonitrile (CI12) 

0469 
NC 

Br 

Br 

0470 The title compound was isolated as an off-white 
solid (5g, 67%); mp 82-83°C.; H NMR (400 MHz, CDC1,) 
& 7.90 (s, 1H), 7.61 (m, 2H), 4.62 (s. 2H); EIMS m/z 272.90; 
IR (thin film) 2229, 618 cm'. 

4-(Bromomethyl)-3-fluorobenzonitrile (CI13) 

0471) 
NC 

F 

Br 

0472. The title compound was isolated as an off-white 
solid (2g, 60%): mp 79-81° C.; H NMR (400 MHz, CDC1) 
& 7.54 (t, J=8.0 Hz, 1H), 7.48 (dd, J=8.0 Hz, 8.0, 1H), 7.38 
(dd, J=5 Hz, 1H), 4.5 (s. 2H); EIMS m/z 215. 

Example 46: Preparation of 
4-(Bromomethyl)-3-chlorobenzaldehyde (CI14) 

0473 
OE 

C 

Br 

0474. To a stirred solution of 4-(bromomethyl)-3-chlo 
robenzonitrile (4.8 g., 17 mmol) in toluene (50 mL) at 0°C. 
was added dropwise diisobutylaluminum hydride (DIBAL 
H, 1.0 M solution in toluene; 23.9 mL), and the reaction 
mixture was stirred at 0°C. for 1 h. 10 MHCl in HO (5 mL) 
was added until the reaction mixture turned to a white slurry 
and then additional 1 N HCl (20 mL) was added. The 
organic layer was collected and the aqueous layer was 
extracted with CHC1. The combined organic layer was 
dried over NaSO and concentrated under reduced pressure. 
The crude compound was purified by flash column chroma 
tography (SiO, 100-200 mesh; 5% EtOAc in n-Hexane) to 
afford the title compound as a white solid (3.8 g. 80%): mp 
64-66° C.; H NMR (400 MHz, CDC1) & 10.00 (s, 1H), 7.92 
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(s, 1H), 7.78 (d. J=8.0 Hz, 1H), 7.64 (d. J=8.0 Hz, 1H), 4.60 
(s. 2H), ESIMS m/z 232.78 (IM+H"). 
0475. The following compounds were made in accor 
dance with the procedures disclosed in Example 46. 

4-(Bromomethyl)-3-(trifluoromethyl)benzaldehyde 
(CI15) 

0476 

OE 

CF 

Br 

0477 The title compound was isolated as a pale yellow 
low-melting solid (5 g, 60%): 'H NMR (400 MHz, CDC1) 
& 10.09 (s, 1H), 8.19 (s, 1H), 8.09 (m, 1H), 7.81 (m, 1H), 
4.61 (s. 2H): ESIMS m/z. 265.04 (IM-HI); IR (thin film) 
1709, 1126, 649 cm. 

3-Bromo-4-(bromomethyl)benzaldehyde (CI16) 

0478 

OE 

Br 

Br 

0479. The title compound was isolated as a pale yellow 
solid (5g, 62%); mp. 94-95°C.; H NMR (400 MHz, CDC1) 
& 9.96 (s, 1H), 8.05 (s, 1H), 7.81 (d. J=8.0 Hz, 1H), 7.62 (d. 
J=8.0 Hz, 1H), 4.60 (s. 2H); EIMS m/z 275.90. 

4-(Bromomethyl)-3-fluorobenzaldehyde (CI17) 

0480 

O 

F 

Br 

0481. The title compound was isolated as an off-white 
solid (5g, 61%); mp 43-45° C.; H NMR (400 MHz, CDC1) 
89.1 (s, 1H), 7.54 (t, J=8 Hz, 1H), 7.48 (d. J=8 Hz, 1H), 7.38 
(d. J=5 Hz, 1H), 4.5 (s. 2H); EIMS m/z 216. 
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Example 47: Preparation of 3-Chloro-4-((1,3-diox 
oisoindolin-2-yl)methyl)benzaldehyde (CI18) 

0482 

C 
21 

O N O 

0483 To a stirred solution of 4-(bromomethyl)-3-chlo 
robenzaldehyde (3.8 g. 14 mmol) in DMF (40 mL) was 
added potassium pthalimide (3.54 g. 19.14 mmol), and the 
mixture was heated at 60° C. for 6 h. The reaction mixture 
was cooled to ambient temperature and diluted with HO 
(100 mL). The solid obtained was separated by filtration and 
dried under Vacuum to afford the title compound as a white 
solid (2.8 g. 60%): mp 123-126° C.; H NMR (400 MHz, 
CDC1) & 9.95 (s, 1H), 8.21 (s, 1H), 7.91 (m, 3H), 7.80 (m, 
2H), 7.20 (m, 1H), 5.05 (s. 2H); ESIMS m/z 298.03 (M- 
HI). 
0484 The following compounds were made in accor 
dance with the procedures disclosed in Example 47. 

4-(1,3-Dioxoisoindolin-2-yl)-3-(trifluoromethyl) 
benzaldehyde (CI19) 

0485 

CF 
21 

O N O 

0486 The title compound was isolated as an off white 
solid (1 g, 62%); mp 142-143° C.; H NMR (400 MHz, 
CDC1) & 10.05 (s, 1H), 8.15 (s, 1H), 7.91 (m, 2H), 7.80 (m, 
3H), 7.27 (m, 1H), 5.19 (s. 2H); ESIMS m/z 332.03 (M- 
HI). 
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3-Bromo-4-(1,3-dioxoisoindolin-2-yl)methyl)benz 
aldehyde (CI20) 

0487 

Br 
4. 

O N O 

0488. The title compound was isolated as an off-white 
solid (0.5 g. 64%); mp 159-161° C.; H NMR (400 MHz, 
CDC1) & 9.95 (s, 1H), 8.21 (s, 1H), 7.91 (m, 3H), 7.80 (m, 
2H), 7.20 (m, 1H), 5.05 (s. 2H); ESIMS m/z 314.00 (M- 
CHOI). 

4-((1,3-Dioxoisoindolin-2-yl)-3-fluorobenzaldehyde 
(CI21) 

0489 

F 

ro 
Os N 2O 

0490 The title compound was isolated as a white solid (2 
g, 60%): mp 154-156° C.; H NMR (400 MHz, CDC1) & 
9.95 (s, 1H), 7.9 (m, 2H), 7.75 (m, 2H), 7.6 (m, 2H), 7.5 (t, 
J=7.6 Hz, 1H), 5.05 (s. 2H); EIMS m/z 283.1. 

Example 48: Preparation of 
2-(2-Chloro-4-vinylbenzyl)isoindoline-1,3-dione 

(CI22) 
0491 

21 
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0492 To a stirred solution of 3-chloro-4-((1,3-diox 
oisoindolin-2-yl)methyl)benzaldehyde (2.8 g., 8.2 mmol) in 
1,4-dioxane (30 mL) were added KCO (1.68 g. 12.24 
mmol) and methyl triphenyl phosphonium bromide (4.37 g. 
12.24 mmol) at ambient temperature. Then the resultant 
reaction mixture was heated at 100° C. for 18 h. After the 
reaction was deemed complete by TLC, the reaction mixture 
was cooled to ambient temperature and filtered, and the 
obtained filtrate was concentrated under reduced pressure. 
The residue was purified by flash chromatography (SiO, 
100-200 mesh; 20% EtOAc in n-Hexane) to afford the title 
compound as a white solid (1.94 g. 70%): mp 141-143° C.; 
"H NMR (400 MHz, CDC1,) & 7.85 (m, 2H), 7.70 (m, 2H), 
7.41 (m, 1H), 7.21 (m, 2H), 6.71 (dd, J=17.6, 10.8 Hz, 1H), 
5.72 (d. J=17.6 Hz, 1H), 5.23 (d. J=10.8 Hz, 1H), 4.92 (s, 
2H); ESIMS m/z 298.10 (M-HI). 
0493. The following compounds were made in accor 
dance with the procedures disclosed in Example 48. 

2-(2-(Trifluoromethyl)-4-vinylbenzyl)isoindoline-1, 
3-dione (CI23) 

0494 

21 CF 

O N O 

0495. The title compound was isolated as a light brown 
solid (0.5 g. 60%): mp 134-135° C.; H NMR (400 MHz, 
CDC1) & 7.92 (m, 2H), 7.80 (m, 2H), 7.71 (s, 1H), 7.46 (d. 
J=8.0 Hz, 1H), 7.16 (d. J=8.0 Hz, 1H), 6.65 (m, 1H), 5.80 
(d. J=17.8 Hz, 1H), 5.19 (d. J=10.8 Hz, 1H), 5.09 (s. 2H): 
ESIMS m/z 332.10 (M+H"). 

2-(2-Bromo-4-vinylbenzyl)isoindoline-1,3-dione 
(CI24) 

0496 

Br 
21 

O N O 

0497. The title compound was isolated as an off white 
solid (0.5 g. 62%); mp 126-128° C.; H NMR (400 MHz, 
CDC1) & 7.92 (m, 2H), 7.79 (m, 2H), 7.62 (s, 1H), 7.21 (m, 
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1H), 7.16 (d. J=8.0 Hz, 1H), 6.62 (m. 1H), 5.72 (d. J=17.8 
HZ, 1H), 5.15 (d. J=10.8 Hz, 1H), 4.95 (s. 2H); EIMS m/z 
341.10. 

2-(2-Fluoro-4-vinylbenzyl)isoindoline-1,3-dione 
(CI25) 

0498 

F 
21 

O N O 

0499. The title compound was isolated as a white solid 
(0.5g, 61%); mp 140-142°C.; H NMR (400 MHz, CDC1,) 
8 7.85 (m, 2H), 7.72 (m, 2H), 7.25 (m. 1H), 7.11 (m, 2H), 
6.63 (m, 1H), 5.80 (d. J=17.6 Hz, 1H), 5.28 (d. J=10.8 Hz, 
1H), 4.92 (s. 2H); EIMS m/z 282.08. 

Example 49: Preparation of (E)-2-(2-Chloro-4-(3- 
(3,5-dichlorophenyl)-4,4,4-trifluorobut-1-en-1-yl) 

benzyl)isoindoline-1,3-dione (CI26) 

0500 

CF3 

C 21 C 

C O N O 

0501) To a stirred solution of 2-(2-chloro-4-vinylbenzyl) 
isoindoline-1,3-dione (2.0 g. 6.51 mmol) in 1,2-dichloroben 
Zene (25 mL) were added 1-(1-bromo-2,2,2-trifluoroethyl)- 
3,5-dichlorobenzene (3.48 g, 11.36 mmol), CuCl (112 mg, 
1.13 mmol) and 2.2-bipyridyl (0.35 g). The resultant reac 
tion mixture was degassed with argon for 30 min and then 
was stirred at 180° C. for 24 h. After the reaction was 
deemed complete by TLC, the reaction mixture was cooled 
to ambient temperature and filtered, and the filtrate was 
concentrated under reduced pressure. The residue was puri 
fied by flash chromatography (SiO, 100-200 mesh; 25-30% 
EtOAc in n-hexane) to afford the title compound as solid 
(1.3 g, 50%): mp 141-143° C.; H NMR (400 MHz, CDC1) 
8 7.92 (m, 2H), 7.79 (m, 2H), 7.42 (m, 2H), 7.24 (m, 2H), 
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7.20 (m, 2H), 6.54 (d. J=16.0 Hz, 1H), 6.34 (dd, J=16.0, 8.0 
HZ, 1H), 5.00 (s. 2H), 4.10 (m, 1H); ESIMS m/z 524.07 
(IM+H"). 
0502. The following compounds were made in accor 
dance with the procedures disclosed in Example 49. 

(E)-2-(2-Chloro-4-(4,4,4-trifluoro-3-(3,4,5-trichloro 
phenyl)but-1-en-1-yl)benzyl)isoindoline-1,3-dione 

(CI27) 

0503 

CF3 

C 2 C 

C 

C O N O 

0504 The title compound was isolated as a pale white 
solid (0.2g, 55%); mp 128-129° C.; H NMR (400 MHz, 
CDC1) & 7.92 (m, 2H), 7.79 (m, 2H), 7.42 (m, 3H), 7.22 (m, 
2H), 6.52 (d. J=16.0 Hz, 1H), 6.32 (dd, J=16.0, 8.0 Hz, 1H), 
5.00 (s. 2H), 4.05 (m. 1H); ESIMS m/z 557.99 (IM+H"). 

(E)-2-(2-Chloro-4-(3-(3,5-dichloro-4-fluorophenyl)- 
4,4,4-trifluorobut-1-en-1-yl)benzyl)isoindoline-1,3- 

dione (CI28) 

0505 

CF3 

C 21 C 

F 

C O N O 

0506. The title compound was isolated as an off white 
solid (0.2g, 54%); mp 177-180° C.; H NMR (400 MHz, 
CDC1) & 7.90 (m, 2H), 7.77 (m, 2H), 7.42 (s, 1H), 7.32 (d. 
J=8.0 Hz, 2H), 7.21 (m, 2H), 6.52 (d. J=16.0 Hz, 1H), 6.32 
(dd, J=16.0, 8.0 Hz, 1H), 5.00 (s. 2H), 4.05 (m. 1H); ESIMS 
m/z 540.08 (IM-HI); IR (thin film) 1716 cm. 
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(E)-2-(2-Fluoro-4-(4,4,4-trifluoro-3-(3,4,5-trichloro 
phenyl)but-1-en-1-yl)benzyl)-isoindoline-1,3-dione 

(CI33) 

0515 

CF 

C 21 C 

C 

C O N O 

0516. The title compound was isolated as an off-white 
solid (0.2 g, 55%); mp 72-74° C.; H NMR (400 MHz, 
CDC1) & 7.88 (m, 2H), 7.74 (m, 2H), 7.38 (s. 2H), 7.34 (m, 
1H), 7.18 (m, 2H), 6.54 (d. J=16.0 Hz, 1H), 6.32 (dd, J=16.0, 
8.0 Hz, 1H), 4.91 (s, 2H), 4.08 (m, 1H); ESIMS m/z 539.89 
(M-HI); IR (thin film) 1773 cm. 
0517 Prophetically, compounds CI34-CI41 (Table 1) 
could be made in accordance with the procedures disclosed 
in Example 49. 

Example 50: Preparation of (E)-(2-Chloro-4-(3-(3, 
5-dichlorophenyl)-4,4,4-trifluorobut-1-en-1-yl)phe 

nyl)methanamine (CI42) 

0518 

CF3 

C 21 C 

O O NH2 
C 

0519. To a stirred solution of (E)-2-(2-chloro-4-(3-(3.5- 
dichlorophenyl)-4,4,4-trifluorobut-1-en-1-yl)benzyl)isoin 
doline-1,3-dione (0.4 g., 0.76 mmol) in EtOH was added 
hydrazine hydrate (0.38 g, 7.6 mmol), and the resultant 
reaction mixture was heated at 80° C. for 2 h. The reaction 
mixture was filtered, and the filtrate was concentrated. The 
residue was dissolved in CHCl, washed with brine, dried 
over NaSO, and concentrated under reduced pressure to 
afford the title compound as a gummy liquid (0.3 g), which 
was carried on to the next step without further purification. 
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0520. The following compounds were made in accor 
dance with the procedures disclosed in Example 50. 

(E)-(2-Chloro-4-(4,4,4-trifluoro-3-(3,4,5-trichloro 
phenyl)but-1-en-1-yl)phenyl)-methanamine (CI43) 

0521 

CF3 

C 21 C 

O O NH2 C 

C 

0522 The product obtained in this reaction was carried 
on to the next step without further purification. 

(E)-(2-Chloro-4-(3-(3,4-dichlorophenyl)-4,4,4-trif 
luorobut-1-en-1-yl)phenyl)-methanamine (CI44) 

0523 

CF 

C 21 C 

O O NH2 C 

0524. The product obtained in this reaction was carried 
on to the next step without further purification: "H NMR 
(400 MHz, CDC1) & 7.48 (d. J=8.4 Hz, 2H), 7.39 (m, 2H), 
7.23 (m, 2H), 6.52 (d. J=16.0 Hz, 1H), 6.38 (dd, J=16.0, 7.6 
HZ, 1H), 4.12 (m. 1H), 3.90 (s. 2H); ESIMS m/z 391.90 
(IM-HI); IR (thin film) 3370, 3280, 1111, 817 cm. 

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

(CI45) 

0525 

CF3 

C 21 CF 

O O NH2 C 

C 

0526. The title compound was isolated as a gummy 
material. The product obtained in this reaction was carried 
on to the next step without further purification. 
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(E)-(2-Bromo-4-(3-(3,5-dichlorophenyl)-4,4,4-trif 
luorobut-1-en-1-yl)phenyl)-methanamine (CI46) 

0527 

CF 

C 21 Br 

Cro 
C 

0528. The title compound was isolated as a gummy 
material: The product obtained in this reaction was carried 
on to the next step without further purification. 

(E)-(2-Bromo-4-(4,4,4-trifluoro-3-(3,4,5-trichloro 
phenyl)but-1-en-1-yl)phenyl)-methanamine (CI47) 

0529) 

CF3 

C 21 Br 

O O NH2 C 

C 

0530. The title compound was isolated as a gummy 
material. The product obtained in this reaction was carried 
on to the next step without further purification. 

(E)-(2-Fluoro-4-(4,4,4-trifluoro-3-(3,4,5-trichloro 
phenyl)but-1-en-1-yl)phenyl)-methanamine (CI48) 

0531 

CF3 

C 2 F 

O O NH2 C 

C 

0532. The title compound was isolated as a gummy 
material: "H NMR (400 MHz, CDC1,) & 7.40 (s. 2H), 7.33 
(t, J=7.6 Hz, 1H), 7.13 (m, 2H), 6.56 (d. J=16.0 Hz, 1H), 
6.33 (dd, J=16.0, 7.6 Hz, 1H), 4.08 (m, 1H), 3.90 (s. 2H): 
ESIMS m/z 413.84 (M+H"); IR (thin film) 3368, 3274, 
1114,808 cm. 
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0533. Prophetically, compounds CI49-CI57 (Table 1) 
could be made in accordance with the procedures disclosed 
in Example 50. 

Example 51: Preparation of 3-Chloro-4-((pyridin-2- 
ylamino)methyl)benzaldehyde (CI58) 

0534 

C 
ca 

rs 
N 2 

0535 To a stirred solution of 4-(bromomethyl)-3-chlo 
robenzaldehyde (2 g, 9 mmol) in N,N-dimethylacetamide 
(DMA; 20 mL) was added KCO (2.36 g. 17.16 mmol) and 
2-aminopyridine (0.84 g, 8.58 mmol), and the reaction 
mixture was stirred at ambient temperature for 4 h. The 
reaction mixture was diluted with HO and extracted with 
EtOAc. The combined organic layer was washed with brine, 
dried over NaSO4, and concentrated under reduced pres 
sure. The residue was purified by flash column chromatog 
raphy (SiO, 100-200 mesh; 20% EtOAc in n-Hexane) to 
afford the title compound as off-white solid (1.05 g, 50%): 
mp 122-123° C.; H NMR (400 MHz, CDC1,) & 9.94 (s, 
1H), 8.11 (s, 1H), 7.88 (s, 1H), 7.72 (d. J=4.8 Hz, 1H), 7.62 
(d. J=5.7 Hz, 1H), 7.4 (m. 1H), 6.64 (d. J–3.9 Hz, 1H), 6.38 
(d. J=6.3 Hz, 1H), 5.04 (brs, 1H), 4.71 (s. 2H); ESIMS m/z 
246.97 (IM+H"). 

Example 52: Preparation of 
N-(2-Chloro-4-vinylbenzyl)pyridin-2-amine (CI59) 

0536 

C 
21 

rs 
N 21 

0537. To a stirred solution of 3-chloro-4-((pyridin-2- 
ylamino)methyl)benzaldehyde (1 g, 4. mmol) in 1,4-dioxane 
(20 mL) were added KCO (0.84 g. 6.09 mmol) and methyl 
triphenyl phosphonium bromide (2.17 g. 6.09 mmol) at 
ambient temperature. Then the resultant reaction mixture 
was heated at 100° C. for 18 h. After the reaction was 
deemed complete by TLC, the reaction mixture was cooled 
to ambient temperature and filtered, and the obtained filtrate 
was concentrated under reduced pressure. The residue was 
purified by flash chromatography (SiO, 100-200 mesh: 
10% EtOAc in n-Hexane) to afford the title compound as a 
white solid (0.5g, 50%): mp 119-121° C.; H NMR (400 
MHz, CDC1) & 8.12 (s, 1H), 742-7.40 (m, 3H), 7.26 (s, 
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1H), 6.66 (m, 2H), 6.36 (d. J–6.3 Hz, 1H), 5.75 (d. J=13.2 
HZ, 1H), 4.92 (brs, 1H), 4.60 (s. 2H); ESIMS m/z 245.05 
(M+H"). 

Example 53: Preparation of Ethyl 2-amino-2-(5- 
bromo-3-chloropyridin-2-yl)acetate (CI60) 

0538 

Br N C 

2 NH2 
N 

O 1N 

0539 Ethyl 2-(diphenylmethyleneamino)acetate (10.2 g, 
38.2 mmol) was added to sodium hydride (NaH; 3.18 g. 
133.52 mmol) in DMF (50 mL) at 0°C., and the mixture was 
stirred for 30 min. To this was added 5-bromo-2,3-dichlo 
ropyridine (12.9 g, 57.23 mmol), and the reaction mixture 
was stirred for 3 h at ambient temperature. The reaction 
mixture was quenched with 2 N HCl solution and then 
stirred for 4 h at ambient temperature. The mixture was 
extracted with EtOAc. The combined EtOAc layer was 
washed with brine, dried over anhydrous NaSO and 
concentrated under reduced pressure. Purification by flash 
column chromatography (20-30% EtOAc in hexane) 
afforded the title compound as a liquid (1.3 g. 20%): 'H 
NMR (400 MHz, CDC1) & 8.52 (s, 1H), 7.89 (s, 1H), 5.09 
(s1H), 4.23 (m, 2H), 2.27 (brs, 2H), 1.26 (m, 3H); ESIMS 
m/z 293.05 (IM+H"); IR (thin film) 338 1,3306, 1742, 759, 
523 cm'. 

Example 54: Preparation of 
(5-Bromo-3-chloropyridin-2-yl)methanamine 

hydrochloride (CI61) 

0540 

Br N C 

2 NHHCI 
N 

0541. A stirred solution of ethyl 2-amino-2-(5-bromo-3- 
chloropyridin-2-yl)acetate (0.5g, 1.7 mmol) in 3 NHCl (25 
mL) was heated at reflux for 4 h. The reaction mixture was 
washed with diethyl ether and H2O. The combined ether 
layer was concentrated under reduced pressure to afford the 
title compound as an off-white solid (400 mg, 65%); H 
NMR (400 MHz, CDC1) & 8.78 (s, 1H), 8.70 (brs, 2H), 8.45 
(s, 1H), 4.56 (m, 2H); ESIMS m/z 221.15 (IM+H"). 
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Example 55: Preparation of 2-((5-Bromo-3-chloro 
pyridin-2-yl)methyl)isoindoline-1,3-dione (CI62) 

(0542 

Br N C 

2 
N 

O N O 

0543. To a stirred solution of (5-bromo-3-chloropyridin 
2-yl)methanamine hydrochloride (0.3 g, 1.4 mmol) in tolu 
ene (40 mL) was added TEA (0.41 g, 4.08 mmol) and 
phthalic anhydride (0.24 g, 1.63 mmol), and the reaction 
mixture was heated at reflux for 2 h. The reaction mixture 
was concentrated under reduced pressure, and the residue 
was diluted with HO and extracted with EtOAc. The 
combined EtOAc layer was washed with brine, dried over 
anhydrous Na2SO4, and concentrated under reduced pres 
Sure. The residue was purified by column chromatography 
(20-30% EtOAc in hexane) to afford the title compound as 
a white solid (0.25 g. 65%); H NMR (400 MHz, CDC1) & 
8.78 (s, 1H), 8.45 (s, 1H), 7.88 (m, 2H), 7.74 (m, 2H), 4.56 
(m. 2H); ESIMS m/z 349 (IM-HI); IR (thin film) 3307, 
1665, 1114,813 cm. 

Example 56: Preparation of 2-((3-Chloro-5-vi 
nylpyridin-2-yl)methyl)isoindoline-1,3-dione (CI63) 

(0544 

C 
21 N 

2 
N 

O N O 

0545. To a stirred solution of 2-((5-bromo-3-chloropyri 
din-2-yl)methyl)isoindoline-1,3-dione (0.23 g, 0.65 mmol) 
in toluene (10 mL) were added Pd(PPh) (3.7 mg, 0.003 
mmol), KCO (0.269 g, 1.95 mmol) and vinyl boronic 
anhydride pyridine complex (0.78 g, 3.28 mmol), and the 
reaction mixture was heated at reflux for 16 h. The reaction 
mixture was filtered, and the filtrate was washed with HO 
and brine, dried over anhydrous NaSO, and concentrated 
under reduced pressure. Purification by flash column chro 
matography (20-30% EtOAc in hexane) afforded the title 
compound as an off-white solid (0.2g, 65%): 'H NMR (400 
MHz, CDC1) & 8.30 (s, 1H), 7.91 (m, 2H), 7.77 (m, 3H), 



US 2017/0158624 A1 

7.72 (m, 1H), 6.63 (m, 1H), 5.79 (d. J=16.0 Hz, 1H), 5.39 (d. 
J=16.0 Hz, 1H), 5.12 (s. 2H); ESIMS m/z 299.20 (M+H"). 

Example 57: Preparation of (E)-2-((3-Chloro-5-(4.4, 
4-trifluoro-3-(3,4,5-trichloro-phenyl)but-1-en-1-yl) 
pyridin-2-yl)methyl)isoindoline-1,3-dione (CI64) 

0546 

CF3 

C C 21 N 

2 
C N 

C O N O 

0547. To a stirred solution of 2-((3-chloro-5-vinylpyri 
din-2-yl)methyl)isoindoline-1,3-dione (0.35 g, 1.17 mmol) 
in 1,2-dichlorobenzene (10 mL) were added 5-(1-bromo-2, 
2.2-trifluoroethyl)-1,2,3-trichlorobenzene (0.8 g. 2.3 mmol), 
CuCl (23 mg, 0.12 mmol), 2.2-bipyridyl (0.073 g, 0.234 
mmol), and the reaction mixture was heated at 180° C. for 
16 h. The reaction mixture was concentrated under reduced 
pressure and purified by column chromatography (20-30% 
EtOAc in hexane) to afford the title compound as a liquid 
(0.4g, 50%): mp 79-82° C.; H NMR (400 MHz, CDC1,) & 
8.27 (s, 1H), 7.91 (m, 2H), 7.77 (m, 3H), 7.36 (s. 2H), 6.51 
(d. J=15.6 Hz, 1H), 6.32 (dd, J=15.6, 8.0 Hz, 1H), 5.30 (s, 
2H), 4.13 (m, 1H); ESIMS m/z 559 (M+H"). 

Example 58: Preparation of (E)-(3-Chloro-5-(4.4.4- 
trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)pyri 

din-2-yl)methanamine (CI65) 

0548 

CF3 

C C 21 N 

2 NH2 
C N 

C 

0549. To a stirred solution of (E)-2-((3-chloro-5-(4.4.4- 
trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)pyridin-2- 
yl)methyl)isoindoline-1,3-dione (200 mg, 0.358 mmol) in 
EtOH (5 mL) was added hydrazine hydrate (89.6 mg, 1.79 
mmol), and the reaction mixture was heated at reflux for 2 
h. The reaction mixture was concentrated under reduced 
pressure, and the residue was dissolved in CHCl2. The 
organic layer was washed with HO and brine, dried over 
anhydrous Na2SO4, and concentrated under reduced pres 
sure to afford the title compound as a solid (100 mg). The 
product obtained in this reaction was carried on to the next 
step without further purification. 
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Example 59: Preparation of 
4-(Bromomethyl)-1-naphthonitrile (CI66) 

0550 

CN 

Br 

0551. To a stirred solution of 4-methyl-1-naphthonitrile 
(5g, 30 mmol) in CC1 (50 mL) under argon atmosphere was 
added NBS (6.06 g., 34.09 mmol), and the reaction mixture 
was degassed for 30 min. AIBN (0.3 g, 2.1 mmol) was 
added, and the resultant reaction mixture was heated at 
reflux for 4 h. The reaction mixture was cooled to ambient 
temperature, diluted with HO and extracted with CHC1. 
(3x100 mL). The combined CHCl layer was washed with 
brine, dried over NaSO, and concentrated under reduced 
pressure. The residue was purified by flash column chroma 
tography (SiO, 100-200 mesh; 5% EtOAc in n-Hexane) to 
afford the title compound as a white solid (3.8 g. 52%); mp 
131-133° C.; H NMR (400 MHz, CDC1,) & 8.33 (m, 1H), 
8.24 (m, 1H), 7.88 (d. J=8.0 Hz, 1H), 7.78 (m, 2H), 7.62 (d. 
J=8.0 Hz, 1H), 4.95 (s. 2H); ESIMS m/z 245.92 (M+H"); 
IR (thin film) 2217 cm. 

Example 60: Preparation of 
4-(Bromomethyl)-1-naphthaldehyde (CI67) 

0552) 

O 
21 

Br 

0553 To a stirred solution of 4-(bromomethyl)-1-naph 
thonitrile (8 g., 33 mmol) in toluene (100 mL) at 0°C. was 
added dropwise DIBAL-H (1.0 M solution in toluene: 43 
mL), and the reaction mixture was stirred at 0°C. for 1 h. 
3 NHCl in HO (50 mL) was added to the mixture until it 
became a white slurry and then additional 1 NHCl (20 mL) 
was added. The organic layer was collected and the aqueous 
layer was extracted with EtOAc (3x100 mL). The combined 
organic layer was dried over NaSO and concentrated under 
reduced pressure. Purification by flash column chromatog 
raphy (SiO, 100-200 mesh; 5% EtOAc in petroleum ether) 
afforded the title compound as a white solid (7 g. 88%): mp 
115-116° C.; H NMR (400 MHz, CDC1) & 10.41 (s, 1H), 
9.35 (m, 1H), 8.22 (m. 1H), 7.90 (d. J=8.0 Hz, 1H), 7.75 (m, 
3H), 4.95 (s. 2H); ESIMS m/z 248.88 (M+H"). 
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Example 61: Preparation of 4-(1,3-Dioxoisoindo 
lin-2-yl)methyl)-1-naphthaldehyde (CI68) 

0554 

O 
2 

O 

N 

O 

0555. To a stirred solution of 4-(bromomethyl)-1-naph 
thaldehyde (7 g. 28. mmol) in DMF (100 mL) was added 
potassium phthalimide (7.3 g, 39.5 mmol), and the mixture 
was heated at 85° C. for 2 h. The reaction mixture was 
cooled to ambient temperature and diluted with HO (100 
mL). The obtained solid was separated by filtration and dried 
under vacuum to afford the title compound as a white solid 
(8.8 g., 98%); mp 190-192°C.; H NMR (400 MHz, CDC1,) 
& 10.39 (s, 1H), 9.25 (m, 1H), 8.41 (m, 1H), 8.10 (d. J=8.0 
HZ, 1H), 7.95 (m, 4H), 7.80 (m, 4H), 7.61 (m, 4H), 5.39 (s. 
2H); ESIMS m/z. 316.09 (IM+H"); IR (thin film) 1708 
cm. 

Example 62: Preparation of 2-((4-Vinylnaphthalen 
1-yl)methyl) isoindoline-1,3-dione (CI69) 

0556) 

21 

CC 
N 

O 

0557. To a stirred solution of 4-(1,3-dioxoisoindolin-2- 
yl)methyl)-1-naphthaldehyde (9 g, 28.5 mmol) in 1,4-diox 
ane (100 mL) were added KCO (6 g. 42.8 mmol) and 
methyl triphenyl phosphonium bromide (15.3g, 35.7 mmol) 
at ambient temperature. The reaction mixture was heated at 
100° C. for 14 h and then was cooled to ambient tempera 
ture. The reaction mixture was filtered, and the obtained 
filtrate was concentrated under reduced pressure. Purifica 
tion by flash chromatography (SiO, 100-200 mesh; 20% 
EtOAc in petroleum ether) afforded the title compound as a 
white solid (6 g. 67%); mp 146-147° C.; H NMR (400 
MHz, CDC1) & 8.35 (m, 2H), 7.95 (m, 4H), 7.65 (m, 4H), 
7.39 (m, 1H), 5.81 (m. 1H), 5.45 (m, 1H), 5.21 (s. 2H): 
ESIMS m/z. 314.13 (M+H"). 
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Example 63: Preparation of (E)-2-((4-(4,4,4-Trif 
luoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)naph 
thalen-1-yl)methyl)isoindoline-1,3-dione (CITO) 

0558 

CF 

C 

C 

C 

0559 To a stirred solution of 2-((4-vinylnaphthalen-1-yl) 
methyl)isoindoline-1,3-dione (1.5 g, 4.79 mmol) in 1,2- 
dichlorobenzene (15 mL) were added 1-(1-bromo-2.2.2- 
trifluoroethyl)-3,4,5-trichlorobenzene (3.2 g, 9.5 mmol), 
CuCl (24 mg., 0.24 mmol) and 2.2-bipyridyl (0.149 g, 0.95 
mmol), and the resultant reaction mixture was degassed with 
argon for 30 min and then stirred at 180° C. for 14 h. After 
the reaction was deemed complete by TLC, the reaction 
mixture was cooled to ambient temperature and filtered, and 
the filtrate was concentrated under reduced pressure. Puri 
fication by flash chromatography (SiO, 100-200 mesh: 
25-30% EtOAc in petroleum ether) afforded the title com 
pound as an off-white solid (1.5 g. 56%); mp 158-160° C.; 
"H NMR (400 MHz, CDC1) & 8.40 (m. 1H), 7.89 (m, 2H), 
7.74 (m, 2H), 7.64 (m, 2H), 7.58 (m, 2H), 7.46 (s. 2H), 7.36 
(m. 2H), 6.31 (m. 1H), 5.30 (s. 2H), 4.21 (m. 1H); ESIMS 
m/z 572.08 (IM-HI). 

Example 64: Preparation of (E)-(4-(4,4,4-Trifluoro 
3-(3,4,5-trichlorophenyl)but-1-en-1-yl)naphthalen-1- 

yl)methanamine (CIT1) 

0560 

CF 

C 
21 

NH2 
C 

C 

0561. To a stirred solution of (E)-2-((4-(4,4,4-trifluoro 
3-(3,4,5-trichlorophenyl)but-1-en-1-yl)naphthalen-1-yl) 
methyl)isoindoline-1,3-dione (0.4 g 0.7 mmol) in EtOH 
was added hydrazine hydrate (0.18 g, 3.5 mmol), and the 
resultant reaction mixture was heated at 80° C. for 2 h. The 
reaction mixture was filtered, and the filtrate was concen 
trated. The residue was dissolved in CHCl, and the solu 
tion was washed with brine, dried over NaSO, and con 
centrated under reduced pressure. The title compound was 
isolated as a gummy liquid (150 mg, 50%). The product 
obtained in this reaction was carried on to the next step 
without further purification. 
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Example 65: Preparation of 
2-((4-Bromophenyl)amino)isoindoline-1,3-dione 

(CIT2) 
0562 

Br 

NH 

O N O 

0563 To a stirred solution of (4-bromophenyl)hydrazine 
hydrochloride (0.5g, 2.2 mmol) in glacial acetic acid (8 mL) 
was added phthalic anhydride (0.398 g. 2.690 mmol), and 
the reaction mixture was stirred at 130° C. for 1 h under a 
nitrogen atmosphere. The reaction mixture was quenched 
with satd aq. NaHCO, solution and filtered to give a solid. 
Purification by column chromatography (SiO2, 0-10% 
EtOAc in petroleum ether) afforded the title compound as a 
solid (60 mg, 84%); mp 205-206° C.; H NMR (400 MHz, 
CDC1) & 8.71 (s, 1H), 7.99 (m, 4H), 7.32 (d. J=8.8 Hz, 2H), 
6.79 (d. J=8.8 Hz, 2H), ESIMS m/z 314.95 (IM-HI). 

Example 66: Preparation of 
2-((4-Vinylphenyl)amino)isoindoline-1,3-dione 

(CIT3) 
0564 

21 

NH 

O N O 

0565. To a solution of 2-(4-bromophenylamino)isoindo 
line-1,3-dione (2 g. 6. mmol) in 1,2-dimethoxyethane (20 
mL) and H2O (4 mL) were added vinyl boronic anhydride 
pyridine complex (4.57 g. 18.98 mmol) and KCO (1.3 g, 
9.5 mmol) followed by Pd(PPh) (0.219 g, 0.189 mmol). 
The resultant reaction mixture was heated at 150° C. in a 
microwave for 30 min and then was concentrated under 
reduced pressure. Purification by column chromatography 
(SiO, 15% EtOAc in petroleum ether) afforded the title 
compound as a solid (200 mg, 13%); mp 174-176° C.; H 
NMR (400 MHz, CDC1) & 8.65 (s, 1H), 7.94 (m, 4H), 7.29 
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(d. J=8.4 Hz, 2H), 6.72 (d. J=8.4 Hz, 2H), 6.61 (m. 1H), 5.61 
(d. J=17.6 Hz, 1H), 5.05 (d. J=11.2 Hz, 1H); ESIMS m/z 
263.18 (M-HI). 

Example 67: Preparation of (E)-2-((4-(4,4,4-Trif 
luoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)phenyl) 

amino)isoindoline-1,3-dione (CIT4) 

0566 

CF 

C O 21 O O N 
C N1 

H 
C O 

0567 To a stirred solution of 2-(4-vinylphenylamino) 
isoindoline-1,3-dione (0.3 g, 1.1 mmol) in 1,2-dichloroben 
Zene (5 mL) were added CuC1 (0.022 g, 0.273 mmol), 
2.2-bipyridyl (0.07 g., 0.46 mmol) and 5-(1-bromo-2.2.2- 
trifluoroethyl)-1,2,3-trichlorobenzene (0.77 g, 2.27 mmol). 
The reaction mixture was degassed with argon for 30 min 
and was heated at 180° C. for 2 h. The reaction mixture was 
then concentrated under reduced pressure, and the residue 
was purified by column chromatography (SiO, 0-30% 
EtOAc in petroleum ether) to afford the title compound as a 
solid (450 mg, 75%); mp 187-189° C.; H NMR (400 MHz, 
CDC1) & 8.75 (s, 1H), 7.96 (m, 4H), 7.82 (s. 2H), 7.37 (d. 
J=8.8 Hz, 1H), 6.73 (d. J=8.4 Hz, 2H), 6.61 (m, 2H), 6.58 
(m. 1H), 4.59 (m. 1H); ESIMS m/z 523.05 (M-HI). 

Example 68: Preparation of (E)-(4-(4,4,4-Trifluoro 
3-(3,4,5-trichlorophenyl)but-1-en-1-yl)phenyl)hydra 

zine (CI75) 

0568 

CF3 

C O 21 O NH 
C - "? 

H 

C 

0569. To a stirred solution of (E)-2-(4-(4,4,4-trifluoro-3- 
(3,4,5-trichlorophenyl)but-1-enyl)phenylamino)isoindoline 
1,3-dione (0.16 g., 0.31 mmol) in EtOH (5 mL), was added 
hydrazine hydrate (0.076 g, 1.52 mmol), and the reaction 
mixture was heated at 85°C. for 1 h. The reaction mixture 
was cooled to ambient temperature and filtered, and the 
filtrate was concentrated under reduced pressure to afford 
the title compound as a solid (0.08 g. 66%) which was 
carried on to the next step without further purification. 
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Example 69: Preparation of 
2-(4-Vinylphenoxy)isoindoline-1,3-dione (CIT6) 

0570 

21 

O 

O N O 

0571 To a stirred solution of 4-vinylphenylboronic acid 
(2 g, 13 mmol), 2-hydroxyisoindoline-1,3-dione (3.63 g, 
24.53 mmol), and CuC1 (1.214 g 12.26 mmol) in 1,2- 
dichloroethane (50 mL) was added pyridine (1.065 g, 13.48 
mmol), and the resultant reaction mixture was stirred at 
ambient temperature for 48 h. The reaction mixture was 
diluted with HO and extracted with CHC1. The combined 
CHCl layer was washed with brine, dried over NaSO and 
concentrated under reduced pressure. Purification by flash 
column chromatography (SiO2; 20% EtOAc in petroleum 
ether) afforded the title compound as a white solid (2 g, 
63%); mp 129-131° C.; H NMR (400 MHz, CDC1,) & 7.93 
(d. J=2.0 Hz, 2H), 7.82 (d. J=3.2 Hz, 2H), 7.38 (d. J=2.0 Hz, 
2H), 7.14 (d. J=2.0 Hz, 2H), 6.70 (m. 1H), 5.83 (d. J=16.0 
HZ, 1H), 5.22 (d. J=10.8 Hz, 1H); ESIMS m/z. 266.12 
(M+H"). 

Example 70: Preparation of (E)-2-(4-(4,4,4-Trif 
luoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)phe 

noxy)isoindoline-1,3-dione (CIT7) 

0572 

CF3 

C O 21 O O N 
C O1 

C O 

0573 To a stirred solution of 2-(4-vinylphenoxy)isoin 
doline-1,3-dione (0.3 g, 1.1 mmol) in 1,2-dichlorobenzene 
(10 mL) was added 1-(1-bromoethyl)-3,4,5-trichloroben 
Zene (769 mg, 2.26 mmol), CuCl (22 mg, 0.22 mmol) and 
2.2-bipyridyl (35 mg, 0.44 mmol), and the resultant reaction 
mixture was degassed with argon for 30 min and heated to 
180° C. for 24 h. The reaction mixture was cooled to 
ambient temperature and filtered, and the filtrate was con 
centrated under reduced pressure. The crude material was 
purified by column chromatography (SiO, 100-200 mesh: 
20% EtOAc in petroleum ether) to afford the title compound 
as a solid (0.29 g, 50%): 'H NMR (400 MHz, CDC1) & 7.90 
(m. 1H), 7.62 (m, 2H), 7.50 (m, 1H), 7.40 (s. 2H), 7.12 (s, 
1H), 6.90 (m, 2H), 6.60 (m, 2H), 6.20 (m. 1H), 4.08 (m, 1H): 
ESIMS m/z 524.09 (IM-HI). 
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Example 71: Preparation of (E)-O-(4-(4,4,4-Trif 
luoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)phenyl) 

hydroxylamine (CI78) 

0574) 

C O 2 O NH2 
C O1 

C 

0575 To a stirred solution of (E)-2-(4-(4,4,4-trifluoro-3- 
(3,4,5-trichlorophenyl)but-1-enyl)phenoxy)isoindoline-1,3- 
dione (0.2 g, 0.4 mmol) in EtOH was added hydrazine 
hydrate (0.1 g, 1.9 mmol), and the resultant reaction mixture 
was heated at 90° C. for 1 h. The reaction mixture was 
filtered, and the filtrate was concentrated. The residue was 
dissolved in CHC1 washed with brine, dried over NaSO 
and concentrated under reduced pressure to afford the crude 
title compound as a gummy liquid (0.08 g. 53%): 'H NMR 
(400 MHz, CDC1) & 7.40 (s. 2H), 6.98 (s, 1H), 6.82 (s. 2H), 
6.48 (m. 1H), 6.20 (m. 1H), 5.02 (s, 1H), 4.08 (m, 1H): 
ESIMS m/z 394.94 (M-HI). 

Example 72: Preparation of (E)-N-(4-(3-(3,5-Di 
chlorophenyl)-4,4,4-trifluorobut-1-enyl)benzyl)acet 

amide (CC1) 
0576 

CF 

C 2 

N 
C O 

(0577. To a stirred solution of (E)-(2-chloro-4-(3-(3.5- 
dichlorophenyl)-4,4,4-trifluorobut-1-en-1-yl)phenyl)meth 
anamine (0.3 g, 0.8 mmol) in CHCl (10 mL) was added 
acetic anhydride (0.12 mL, 1.14 mmol), and TEA (0.217 
mL, 1.52 mmol), and the resultant reaction mixture was 
stirred at ambient temperature for 6 h. The reaction mixture 
was diluted with HO and extracted with CHC1. The 
combined CHCl layer was washed with brine, dried over 
NaSO, and concentrated under reduced pressure. Purifi 
cation by flash column chromatography (SiO, 100-200 
mesh; 30-50% ethyl acetate in hexane) afforded the title 
compound as an off-white solid (0.2g, 60%) mp 107-109 
C.; H NMR (400 MHz, CDC1) & 7.37 (m, 3H), 7.28 (m, 
4H), 6.60 (d. J=16.0 Hz, 1H), 6.36 (dd, J=16.0, 8.0 Hz, 1H), 
5.75 (brs, 1H), 4.46 (d. J=6 Hz, 2H), 4.01 (m, 1H), 2.11 (s, 
3H); ESIMS m/z 402.00 (IM+H"). 
(0578 Compounds CC2-CC6 in Table 1 were made in 
accordance with the procedures disclosed in Example 72. In 
addition, compound DC56 in Table 1 was made from 
compound DC55 in accordance with the procedures dis 
closed in Example 72. 
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Example 73: Preparation of (E)-N-(2-Chloro-4-(3- 
(3,5-dichlorophenyl)-4,4,4-trifluorobut-1-en-1-yl) 

benzyl)acetamide (CC7) 

0579 

CF3 

C 21 C 

N 
C O 

0580. To a stirred solution of (E)-(2-chloro-4-(3-(3.5- 
dichlorophenyl)-4,4,4-trifluorobut-1-en-1-yl)phenyl)meth 
anamine (0.3 g, 0.8 mmol) in DMF (5 mL) was added 
2.2.2-trifluoropropanoic acid (97 mg, 0.76 mmol), HOBt. 
H2O (174 mg, 1.14 mmol) and EDC.HCl (217 mg, 1.14 
mmol) and DIPEA (196 mg, 1.52 mmol), and the resultant 
reaction mixture was stirred at ambient temperature for 18 h. 
The reaction mixture was diluted with H2O and extracted 
with EtOAc. The combined EtOAc layer was washed with 
brine, dried over NaSO, and concentrated under reduced 
pressure. Purification by flash column chromatography 
(SiO, 100-200 mesh; ethyl acetate in hexane (30-50% 
afforded the title compound as an off-white solid (0.2 g, 
60%): mp 127-128° C.; H NMR (400 MHz, CDC1,) & 7.42 
(m, 4H), 7.24 (m, 2H), 6.53 (d. J=16.0 Hz, 1H), 6.36 (dd. 
J=16.0, 8.0 Hz, 1H), 5.86 (brs, 1H), 4.51 (d. J=6.0 Hz, 2H), 
4.05 (m, 1H), 2.02 (s, 3H); ESIMS m/z 436.03 (IM+H"). 
0581 Compounds CC8-CC28 in Table 1 were made in 
accordance with the procedures disclosed in Example 73. 

Example 74: Preparation of (E)-N-(Pyridin-2-ylm 
ethyl)-N-(4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl) 
but-1-enyl)-2-(trifluoromethyl)benzyl)cyclopropan 

ecarboxamide (CC29) 

0582 

CF3 

C 21 CF 

C 

C N 

O 
a NN 

N 

Step 1: (E)-1-(Pyridin-2-yl)-N-(4-(4,4,4-trifluoro-3- 
(3,4,5-trichlorophenyl)but-1-enyl)-2-(trifluorom 

ethyl)benzyl)methanamine 

0583 (E)-(4-(4,4,4-Trifluoro-3-(3,4,5-trichlorophenyl) 
but-1-en-1-yl)-2-(trifluoromethyl)phenyl)methanamine 
(0.46g, 1 mmol) was dissolved in MEOH (3 mL). To this 
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was added pyridine-2-carbaldehyde (0.107 g. 1 mmol). The 
reaction mixture was stirred for 1 h. After 1 h, NaBH (0.076 
g, 2 mmol) was added and left at ambient temperature for 3 
h. The reaction mixture was concentrated to give an oily 
residue. Purification by flash column chromatography (SiO, 
100-200 mesh; 30-50% EtOAc in hexane) afforded the title 
compound as a pale yellow liquid (0.22 g, 40%): 'H NMR 
(400 MHz, CDC1) & 8.58 (d. J=4.8 Hz, 1H), 7.74 (m. 1H), 
7.62 (m, 2H), 7.52 (m, 1H), 7.4 (s. 2H), 7.3 (m. 1H), 7.2 (m, 
2H), 6.60 (d. J=16.0 Hz, 1H), 6.38 (dd, J=16.0, 8.0 Hz, 1H), 
4.10 (m. 1H), 4.02 (s. 2H), 3.96 (s. 2H); ESIMS m/z 552.95 
(IM+H"); IR (thin film) 3338, 1114,808 cm'. 

Step 2: (E)-N-(Pyridin-2-ylmethyl)-N-(4-(4.4.4- 
trifluoro-3-(3,4,5-trichlorophenyl)but-1-enyl)-2-(trif 

luoromethyl)benzyl)cyclopropanecarboxamide 

0584 (E)-1-(Pyridin-2-yl)-N-(4-(4,4,4-trifluoro-3-(3,4, 
5-trichlorophenyl)but-1-en-1-yl)-2-(trifluoromethyl)benzyl) 
methanamine (0.27 g., 0.05 mmol) was taken up in CHCl, 
(3 mL). To this was added TEA (0.14 mL, 0.1 mmol). The 
reaction mixture was stirred for 10 min. After 10 min, the 
reaction mixture was cooled to 0°C., and cyclopropylcar 
bonyl chloride (0.08 mL, 0.075 mmol) was added. The 
reaction mixture was stirred at ambient temperature for 1 h 
and then was washed with HO and satd aq NaHCO 
Solution. The organic layer was dried over anhydrous 
Na2SO and evaporated to obtain pale yellow gummy mate 
rial (0.15g, 50%): "H NMR (400 MHz, CDC1) & 8.58 (d. 
J–4.6 Hz, 1H), 7.74 (m. 1H), 7.62 (m, 2H), 7.52 (m. 1H), 7.4 
(s. 2H), 7.3 (m, 1H), 7.2 (m, 2H), 6.60 (d. J=16.0 Hz, 1H), 
6.38 (dd, J=16.0, 8.0 Hz, 1H), 5.02 (s, 1H), 4.8 (s, 1H), 4.8 
(d. J=10 Hz, 2H), 4.10 (m. 1H), 1.8 (m, 1H), 1.2 (m, 2H), 0.6 
(m. 2H); ESIMS m/z 620.86 (M-HI); IR (thin film) 1645, 
1115, 808 cm. 

Example 75: Preparation of (E)-N-(2-Chloro-4-(4.4, 
4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl) 
benzyl)-3-(methylsulfonyl)propanamide (CC30) 

0585 

CF 

C C 21 O 

C ^- in O 
C O 

0586 (E)-N-(2-Chloro-4-(4,4,4-trifluoro-3-(3,4,5- 
trichlorophenyl)but-1-en-1-yl)benzyl)-3-(methylthio)pro 
panamide (0.15 g, 0.28 mmol) was treated with oxone 
(0.175 g, 0.569 mmol) in 1:1 acetone:water (20 mL) for 4h 
at ambient temperature. The acetone was evaporated to 
obtain a white solid (0.095 g. 60%): mp 101-104° C.; H 
NMR (400 MHz, CDC1) & 7.41 (m, 4H), 7.24 (m, 1H), 6.53 
(d. J=16.0 Hz, 1H), 6.35 (dd, J=16.0, 8.0 Hz, 1H), 6.12 (br 
s, 1H), 4.53 (m. 2H), 4.10 (m. 1H), 3.42 (m. 2H), 2.91 (s. 
3H), 2.78 (m, 2H); ESIMS m/z 559.75 (IM-HI). 
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Example 76: Preparation of (E)-1-(2-Chloro-4-(3- 
(3,5-dichlorophenyl)-4,4,4-trifluorobut-1-en-1-yl) 

benzyl)-3-ethylurea (CC31) 

0587 

CF 

C 21 C 

C 

0588 To a stirred solution of (E)-(2-chloro-4-(3-(3.5- 
dichlorophenyl)-4,4,4-trifluorobut-1-en-1-yl)phenyl)meth 
anamine (0.2g, 0.5 mmol) in CHCl (5 mL) at 0°C. were 
added TEA (0.141 mL, 1 mmol) and ethylisocyanate (0.053 
g, 0.75 mmol), and the reaction mixture was stirred for 1 h 
at 0°C. The reaction mixture was diluted with CHC1. The 
organic layer was washed with HO and brine, dried over 
NaSO, and concentrated under reduced pressure. Purifi 
cation by column chromatography (SiO, 100-200 mesh: 
30-50% EtOAc in hexane) afforded the title compound as a 
solid (0.141 g, 60%): mp 177-178° C.; H NMR (400 MHz, 
CDC1) & 7.58 (m, 2H), 7.41 (m, 3H), 7.24 (m, 1H), 6.53 (d. 
J=16.0 Hz, 1H), 6.35 (dd, J=16.0, 8.0 Hz, 1H), 4.70 (brs, 
1H), 4.43 (s. 2H), 4.08 (m. 1H), 3.21 (m. 2H), 1.25 (m, 3H): 
ESIMS m/z 463 (IM-HI). 
0589 Compounds CC32-CC35 in Table 1 were made in 
accordance with the procedures disclosed in Example 76. 

Example 77: Preparation of (E)-3-(2-Chloro-4-(4.4, 
4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl) 

benzyl)-1,1-dimethylurea (CC36) 

0590 

CF 

C 21 C 

O R. C N 

C O 

0591. To a stirred solution of (E)-(2-chloro-4-(3-(3,4,5- 
trichlorophenyl)-4,4,4-trifluorobut-1-en-1-yl)phenyl)meth 
anamine (0.2g, 0.5 mmol) in CHCl (5 mL) at 0°C. were 
added TEA (0.141 mL, 1 mmol) and N,N-dimethylcarbam 
oyl chloride (0.08 g., 0.075 mmol), and the reaction mixture 
was stirred for 1 h at 0°C. The reaction mixture was diluted 
with CHCl2. The organic layer was washed with H2O and 
brine, dried over NaSO, and concentrated under reduced 
pressure. Purification by column chromatography (SiO, 
100-200 mesh; 30-50% EtOAc in hexane) afforded the title 
compound as a solid (0.15 g. 60%): 'H NMR (400 MHz, 
CDC1) & 7.39 (m, 4H), 7.28 (m. 1H), 6.54 (d. J=16.0 Hz, 
1H), 6.34 (dd, J=16.0, 8.0 Hz, 1H), 4.97 (brs, 1H), 4.38 (d. 
J=6.0 Hz, 2H), 4.10 (m, 1H), 2.9 (s.3H), 2.7 (s.3H); ESIMS 
m/z 497 (IM-HI); IR (thin film) 3350, 1705, 1114, 808 
cm. 

62 

C 21 C 

r nu1 C 
O 
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Example 78: Preparation of (E)-1-(2-Chloro-4-(4.4, 
4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl) 

benzyl)-3-ethylthiourea (CC37) 

0592 

CF 

N r 
0593. To a stirred solution of (E)-(2-chloro-4-(3-(3,4,5- 
trichlorophenyl)-4,4,4-trifluorobut-1-en-1-yl)phenyl)meth 
anamine (0.2g, 0.5 mmol) in CHCl (5 mL) at 0°C. were 
added TEA (0.141 mL, 1 mmol) and ethyl isothicyanate 
(0.053 g, 0.75 mmol), and the reaction mixture was stirred 
for 1 h at 0° C. The reaction mixture was diluted with 
CHC1. The organic layer was washed with HO and brine, 
dried over NaSO4, and concentrated under reduced pres 
sure. Purification by column chromatography (SiO, 100 
200 mesh; 30-50% EtOAc in hexane) afforded the title 
compound as a solid (0.14g, 60%): mp 88-91° C.; H NMR 
(400 MHz, CDC1) & 7.49 (d. J=8 Hz, 1H), 7.41 (d. J=7.2 
Hz, 2H), 7.26 (m, 2H), 6.50 (d. J=16 Hz, 1H), 6.35 (dd. 
J=16.0, 8.0 Hz, 1H), 6.0 (brs, 1H), 5.73 (brs, 1H), 4.80 (br 
s, 2H), 4.09 (m. 1H), 1.23 (m, 3H); ESIMS m/z 515.01 
(IM+H"). 
0594 Compound CC38 in Table 1 was made in accor 
dance with the procedures disclosed in Example 78. 

Example 79: Preparation of (E)-tert-Butyl 
(2-chloro-4-(3-(3,5-dichlorophenyl)-4,4,4-trifluo 

robut-1-en-1-yl)benzyl)-3-ethylurea (CC39) 

0595 

CF3 

C 21 C 

N O 

C ! 
C O 

0596 To a stirred solution of (E)-(2-chloro-4-(3-(3,4,5- 
trichlorophenyl)-4,4,4-trifluorobut-1-en-1-yl)phenyl)meth 
anamine (0.2g, 0.5 mmol in CHCl (5 mL) at 0°C. were 
added TEA (0.141 mL, 1 mmol) and di-tert-butyl dicarbon 
ate (0.163 mL, 0.75 mmol), and the reaction mixture was 
stirred for 4h at ambient temperature. The reaction mixture 
was diluted with CHC1. The organic layer was washed 
with H2O and brine, dried over NaSO, and concentrated 
under reduced pressure. Purification by column chromatog 
raphy (SiO, 100-200 mesh; 10-20% EtOAc in hexane) 
afforded the title compound as a white solid (0.147 g. 60%): 
H NMR (400 MHz, CDC1) & 7.39 (m, 4H), 7.28 (m, 1H), 
6.54 (d. J=16.0 Hz, 1H), 6.34 (dd, J=16.0, 8.0 Hz, 1H), 4.97 
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(brs, 1H), 4.38 (d. J=6.0 Hz, 2H), 4.10 (m. 1H), 1.53 (s.9H): 
ESIMS m/z 526.09 (M-HI); IR (thin film) 3350, 1705, 
1114,808 cm. 
0597 Compound CC40 in Table 1 was made in accor 
dance with the procedures disclosed in Example 79. 

Example 80: Preparation of (E)-Methyl 2-((2- 
chloro-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl) 
but-1-en-1-yl)benzyl)amino)-2-oxoacetate (CC41) 

0598 

3 

C C 21 O 

C o1 

C O 

CF 

0599. To a stirred solution of (E)-(2-chloro-4-(3-(3,4,5- 
trichlorophenyl)-4,4,4-trifluorobut-1-en-1-yl)phenyl)meth 
anamine (0.2g, 0.5 mmol) in CHCl (5 mL) at 0°C. were 
added TEA (0.141 mL, 1 mmol) and methyl 2-chloro-2- 
oxoacetate (0.09 g, 0.75 mmol), and the reaction mixture 
was stirred for 1 h at 0°C. The reaction mixture was diluted 
with CHC1. The organic layer was washed with HO and 
brine, dried over NaSO and concentrated under reduced 
pressure. Purification by column chromatography (SiO, 
100-200 mesh; 20% EtOAc in hexane) afforded the title 
compound as a solid (0.12 g, 50%): 'H NMR (400 MHz, 
CDC1) & 7.48 (m. 1H). 7.43 (m, 3H), 7.38 (m, 1H), 7.23 (s, 
1H), 6.55 (d. J=16.0 Hz, 1H), 6.36 (dd, J=16.0, 8.0 Hz, 1H), 
4.60 (d. J–4.4 Hz, 2H), 4.18 (m, 1H), 3.85 (s, 3H); ESIMS 
m/z 512.22 (M-HI); IR (thin film) 1740, 1701, 1114, 808 
cm. 

Example 81: Preparation of (E)-N'-(2-Chloro-4-(4, 
4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl) 
benzyl)-N'-(2.2.2-trifluoroethyl)oxalamide (CC42) 

0600 

CF3 

C C 21 O 

C N1\cF, 
H 

C O 

0601 To a stirred solution of 2.2.2-trifluoroethylamine 
hydrochloride (0.1 g, 0.77 mmol) in CHCl (10 mL) was 
added dropwise trimethylaluminum (2 M solution in tolu 
ene: 0.39 mL, 0.77 mmol), and the reaction mixture was 
stirred at 25° C. for 30 min. A solution of (E)-methyl 
2-((2-chloro-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but 
1-en-1-yl)benzyl)-2-oxoacetate (0.2 g, 0.38 mmol) in 
CHCl (5 mL) was added dropwise 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 NHCl solution (50 mL) 
and extracted with EtOAc (2x50 mL). The combined 
organic extracts were washed with brine, dried over 
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Na2SO4, and concentrated under reduced pressure. The 
crude compound was purified by flash chromatography 
(SiO, 100-200 mesh; 20%-40% EtOAc in n-hexane) to 
afford the title compound (0.13 g, 60%): mp 161-163° C.; H 
NMR (400 MHz, DMSO-d) & 9.45 (brs, 2H), 7.90 (s. 2H), 
7.75 (s, 1H), 7.46 (s, 1H), 7.28 (s, 1H), 6.93 (m. 1H), 6.75 
(m. 1H), 4.80 (m. 1H), 4.40 (s. 2H), 3.90 (s. 2H); ESIMS m/z 
578.96 (IM-HI). 

Example 82: Preparation of (E)-N-(2-Chloro-4-(4.4, 
4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl) 

benzyl)pyridin-2-amine (CC43) 
0602 

3 

C 21 C 

C n 

C N 21 

CF 

0603 To a stirred solution of N-(2-chloro-4-vinylbenzyl) 
pyridin-2-amine (0.3 g, 1.22 mmol) in 1,2-dichlorobenzene 
(5 mL) were added 5-(1-bromo-2.2.2-trifluoroethyl)-1,2,3- 
trichlorobenzene (0.83 g, 2.44 mmol), CuCl (24 mg., 0.24 
mmol) and 2.2-bipyridyl (76 mg, 0.48 mmol). The resultant 
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 ambient temperature and filtered, and the filtrate was 
concentrated under reduced pressure. Purification by flash 
chromatography (SiO, 100-200 mesh; 15% EtOAc in 
n-hexane) afforded the title compound as an off-white solid 
(0.2g, 35%); mp 140-142° C.; H NMR (400 MHz, CDC1) 
88.11 (d. J=4.0 Hz, 1H), 7.40 (m, 5H), 7.22 (m, 1H), 6.61 
(m. 2H), 6.35 (m, 2H), 4.94 (brs, 1H), 4.61 (d. J=6.4 Hz, 
2H), 4.11 (m, 1H); ESIMS m/z 505.39 (M+H"). 

Example 83: Preparation of (E)-N-((3-Chloro-5-(4. 
4,4-trifluoro-3-(3,4,5-trichlorophenyl)-but-1-en-1-yl) 

pyridin-2-yl)methyl)-3,3,3-trifluoropropanamide 
(CC44) 

0604 

CF3 

C C 21 N 
H 

2 N 

C N Sr., 
C O 

0605 To a stirred solution of (E)-(3-chloro-5-(4,4,4-trif 
luoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)pyridin-2-yl) 
methanamine (0.1 g, 0.2 mmol) in CHCl (5 mL) were 
added 3,3,3-trifluoropropanoic acid (45 mg, 0.350 mmol), 
EDC.HCl (67 mg, 0.350 mmol), HOBt. HO (71 mg, 0.467 
mmol) and DIPEA (60.2 mg, 0.467 mmol), and the reaction 
mixture was stirred at ambient temperature for 18 h. The 
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reaction mixture was diluted with CH2Cl and washed with 
HO. The combined CHCl layer was washed with brine, 
dried over anhydrous NaSO4, and concentrated under 
reduced pressure. Purification by flash column chromatog 
raphy (SiO, 100-200 mesh; 15% EtOAc in petroleum ether) 
afforded the title compound as a pale yellow liquid (30 mg. 
35%); H NMR (400 MHz, CDC1) & 8.41 (s, 1H), 7.77 (s, 
1H), 7.47 (brs, 1H), 7.40 (s. 2H), 6.58 (d. J=16.0 Hz, 1H), 
6.45 (dd, J=16.0, 8.0 Hz, 1H), 4.68 (d. J=4.0 Hz, 2H), 4.14 
(m. 1H), 3.24 (q, J=10.8 Hz, 2H); ESIMS m/z 536.88 
(M-HI); IR (thin film) 3320, 1674, 1114,808. 
0606 Compound CC45 in Table 1 was made in accor 
dance with the procedures disclosed in Example 83. 

Example 84: Preparation of (E)-3,3,3-Trifluoro-N- 
((4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1- 

en-1-yl)naphthalen-1-yl)methyl)propanamide 
(CC46) 

0607 

CF3 

C 21 

O H N 
C r CF 

C O 

0608 To a stirred solution of (E)-(4-(4,4,4-trifluoro-3-(3, 
4,5-trichlorophenyl)but-1-en-1-yl)naphthalen-1-yl)methan 
amine (0.1 g, 0.22 mmol) in CHCl (8 mL) were added 
3,3,3-trifluoropropanoic acid (0.032 g, 0.24 mmol), HOBt. 
HO (52 mg, 0.33 mmol), EDC.HCl (0.065 g, 0.33 mmol) 
and DIPEA (0.044g, 0.45 mmol), and the resultant reaction 
mixture was stirred at ambient temperature for 18 h. The 
reaction mixture was diluted with HO and extracted with 
EtOAc (3x30 mL). The combined EtOAc layer was washed 
with brine, dried over NaSO, and concentrated under 
reduced pressure. Purification by flash column chromatog 
raphy (SiO, 100-200 mesh; 15% EtOAc in n-hexane) 
afforded the title compound as a gummy material (60 mg. 
50%): mp 151-153° C.; H NMR (400 MHz, CDC1,) & 8.06 
(m. 1H), 7.61 (m, 4H), 7.48 (s. 2H), 7.44 (d. J=8.0 Hz, 1H), 
7.38 (m, 1H), 6.42 (m, 1H), 5.92 (brs, 1H), 4.92 (m, 2H), 
4.24 (m, 1H), 3.12 (m, 2H); ESIMS m/z 554.04 (IM-HI). 
0609 Compounds CC47-CC48 in Table 1 were made in 
accordance with the procedures disclosed in Example 84. 

Example 85: Preparation of (E)-1-Ethyl-3-((4-(4.4, 
4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl) 

naphthalen-1-yl)methyl)urea (CC49) 
0610 

CF 

64 
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0611. To a stirred solution of (E)-(4-(4,4,4-trifluoro-3-(3, 
4,5-trichlorophenyl)but-1-en-1-yl)naphthalen-1-yl)methan 
amine (0.1 g, 0.22 mmol) in CH2Cl at 0°C. were added 
TEA (0.064 mL, 0.44 mmol) and ethylisocyanate (0.023 
mL, 0.33 mmol), and the reaction mixture was stirred for 1 
h at 0°C. The reaction mixture was diluted with CHC1. 
The organic layer was washed with HO and brine, dried 
over Na2SO4, and concentrated under reduced pressure. 
Purification by column chromatography (SiO, 100-200 
mesh; 30% EtOAc in hexane) afforded the title compound as 
a solid (0.07 g. 60%): mp 84-87° C.; H NMR (400 MHz, 
CDC1) & 8.06 (m, 1H), 7.98 (m, 1H), 7.61 (m, 3H), 7.48 (s, 
2H), 7.44 (d. J=8.0 Hz, 1H), 7.38 (m, 2H), 6.42 (m, 1H), 
4.92 (s. 2H), 4.6 (brs, 1H), 4.24 (m. 1H), 3.21 (m. 2H), 1.2 
(t, J=4.6 Hz, 3H); ESIMS m/z 515.33 (M+H"). 

Example 86: Preparation of (E)-N'-(4-(4,4,4-Trif. 
luoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)phenyl) 

cyclopropanecarbohydrazide (CC50) 
0612 

3 

C 21 

C N1 
H 

C O 

CF 

0613 To a stirred solution of (E)-(4-(4,4,4-trifluoro-3-(3, 
4,5-trichlorophenyl)but-1-en-1-yl)phenyl)hydrazine (0.1 g, 
0.3 mmol) in CHCl (10 mL) was added DIPEA (65 mg. 
0.51 mmol), HOBt.HO (59 mg, 0.38 mmol), EDC.HCl (73 
mg, 0.38 mmol) and cyclopropanecarbonyl chloride (0.024 
g, 0.28 mmol), and the reaction mixture was stirred at 
ambient temperature for 1 h. The reaction mixture was 
diluted with satd aq NaHCO, solution and extracted with 
CHC1. The combined CHCl layer was washed with 
brine, dried over anhydrous NaSO, and concentrated under 
reduced pressure. Purification by flash column chromatog 
raphy (SiO, 5-25% EtOAc in petroleum ether) afforded the 
title compound as a solid (65 mg, 55%); mp 138-140° C.; H 
NMR (400 MHz, CDC1) & 9.81 (s, 1H), 7.90 (s, 1H), 7.84 
(s. 2H), 7.34 (d. J–8.4 Hz, 2H), 6.65 (d. J=15.6 Hz, 1H), 6.61 
(m. 1H), 6.57 (s, 1H), 6.48 (dd, J=15.6, 8.8 Hz, 1H), 4.74 (m, 
1H), 1.64 (m, 1H), 0.75 (m, 4H); ESIMS m/z 461.32 
(IM-HI). 
0614 Compound CC51 in Table 1 was made in accor 
dance with the procedures disclosed in Example 86. 

Example 87: Preparation of (E)-N-(4-(4,4,4-Trif 
luoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)phe 

noxy)cyclopropanecarboxamide (CC52) 
0615 

3 

C 21 

C O1 

C O 
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0616) To a stirred solution of (E)-O-(4-(4,4,4-trifluoro 
3-(3,4,5-trichlorophenyl)but-1-en-1-yl)phenyl)hydroxylam 
ine (0.15 g, 0.38 mmol) in CHCl (5 mL) was added 
EDC.HC1 (0.109 g, 0.569 mmol), HOBt.HO (0.087 g, 
0.569 mmol), DIPEA (0.097 g., 0.758 mmol) and cyclopro 
panecarboxylic acid (0.049 g, 0.569 mmol). The resultant 
reaction mixture was stirred at ambient temperature for 18 h. 
The reaction mixture was diluted with H2O and extracted 
with CHCl (35 mL) The combined CHCl layer was 
washed with brine, dried over NaSO and concentrated 
under reduced pressure. Purification by flash column chro 
matography (SiO2; 20% EtOAc in hexane) afforded the title 
compound as a brown liquid (0.06 g., 34%): 'H NMR (400 
MHz, CDC1) & 7.40 (s. 2H), 7.18 (s, 1H), 7.08 (s, 1H), 6.85 
(m. 1H), 6.45 (m, 1H), 6.65 (m, 1H), 6.20 (m, 1H), 5.55 (s, 
1H), 4.08 (m, 1H), 1.90 (m, 1H), 1.30-1.10 (m, 4H); ESIMS 
m/z 464.87 (M-HI). 
0617 Compound CC53 in Table 1 was made in accor 
dance with the procedures disclosed in Example 87. 

Example 88: Preparation of (Z)-3,3,3-Trifluoro-N- 
(4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-en 

1-yl)benzyl)propanamide (CC54) 

0618 

21 
H 

C N 

CF c 
O 

C 

C 

0619. A silicon borate vial was charged with (E)-3,3,3- 
trifluoro-N-(4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but 
1-en-1-yl)benzyl)propanamide (133 mg, 0.269 mmol) and 
dimethyl sulfoxide (DMSO; 10 mL). The mixture was 
placed within 0.6 to 1 meter (m) of a bank of eight 115 watt 
Sylvania FR48T12/350BL/VHO/180 Fluorescent Tube 
Black Lights and four 115 watt Sylvania (daylight) F48T12/ 
D/VHO Straight T12 Fluorescent Tube Lights for 72 h. The 
mixture was concentrated in vacuo and purified by reverse 
phase chromatography to give the title compound as a 
colorless oil (11 mg, 8%): 'H NMR (300 MHz, CDC1) & 
7.28 (s. 2H), 7.25 (m, 2H), 7.10 (d. J=8.0 Hz, 2H), 6.89 (d. 
J=11.4 Hz, 1H), 6.07 (brs, 1H), 6.01 (m, 1H), 4.51 (d. J–5.8 
Hz, 2H), 4.34 (m. 1H), 3.12 (q, J=7.5 Hz, 2H); 'C NMR 
(101 MHz, CDC1) & 162.44, 137.20, 135.38, 135.23, 134. 
82, 134.68, 131.71, 129.00, 128.80, 128.69, 128.10, 127.96, 
122.63, 76.70, 47.33 (q, J–28 Hz), 43.59, 42.12 (q, J=30 
Hz); ESIMS m/z 504 (IM+H"). 
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0620 Compounds DC46, AC93. AC94 in Table 1 were 
made in accordance with the procedures disclosed in 
Example 88. 

Example 89: Preparation of 
1-(1-Bromo-2.2.2-trifluoroethyl)-3-chlorobenzene 

(DI2) 
0621 

CF3 CF3 

OH Br 
-e- 

C C 

DI1 DI2 

0622. The title compound was synthesized in two steps 
via 1-(3-chlorophenyl)-2.2.2-trifluoroethanol (DI1, prepared 
as in Step 1, Method B in Example 1); isolated as a colorless 
viscous oil (1.5g, 75%): 'H NMR (400 MHz, CDC1,) & 7.50 
(s, 1H), 7.42-7.35 (m,3H), 5.02 (m. 1H), 2.65 (brs, 1H)) and 
Step 2 in Example 1 and isolated (0.14g, 22%); H NMR 
(400 MHz, CDC1) & 7.50 (brs, 1H), 742-7.35 (m,3H), 5.07 
(m. 1H). 
0623 The following compounds were made in accor 
dance with the procedures disclosed in Example 89. 

(1-Bromo-2,2,2-trifluoroethyl)benzene (DI4) 
0624 

CF CF 

OH -> Br 

DI3 DI4 

0625 2.2.2-Trifluoro-1-phenylethanol (DI3) was isolated 
(10g, 80%): "H NMR (300 MHz, CDC1) & 7.48 (m, 2H), 
7.40 (m, 3H), 5.02 (m. 1H), 2.65 (d. J=7.1 Hz, 1H). The title 
compound (DI4) was isolated as a liquid (8.0 g. 60%): 'H 
NMR (400 MHz, CDC1) & 7.50 (m, 2H), 7.40 (m, 3H), 5.00 
(q, J–7.5 Hz, 1H). 

1-(1-Bromo-2.2.2-trifluoroethyl)-3,5-dimethylben 
Zene (DI20) 

0626 

CF3 CF 

c ch Br Hops 

DI19 DI2O 
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CDC1) & 7.37 (d. J=8.0 Hz, 2H), 7.23 (d. J=8.0 Hz, 2H), 
5.02 (m, 1H), 2.46 (m, 1H), 2.37 (s, 3H); ESIMS m/z 190 
(IMI). The title compound (DI44) was isolated (3.0 g, 
45%). 

1-(1-Bromo-2.2.2-trifluoroethyl)-3-fluorobenzene 
(DI46) 

0653 

CF3 CF3 

F F 
OH Br 

-e- 

D45 DI46 

0654 2.2.2-Trifluoro-1-(3-fluorophenyl)ethanol (DI45) 
was isolated as a colorless viscous oil (2.8 g.93%); H NMR 
(400 MHz, CDC1) & 7.41 (m. 1H), 7.25 (m, 2H), 7.14 (m, 
1H), 5.06 (m. 1H), 2.60 (s, 1H): ESIMS m/z 194 (M'.). The 
title compound (DI46) was isolated (2.0 g. 61%). 

1-(1-Bromo-2.2.2-trifluoroethyl)-2-fluorobenzene 
(DI48) 

0655 

OH Br 

D47 DI48 

0656 2.2.2-Trifluoro-1-(2-fluorophenyl)ethanol (DI47) 
was isolated as a colorless oil (2.5g, 99%): 'H NMR (400 
MHz, CDC1) & 7.40 (m. 1H), 7.43 (m, 1H), 7.24 (m. 1H), 
7.13 (m. 1H), 5.42 (m, 1H), 2.65 (s, 1H); ESIMS m/z 194 
(IMI). The title compound (DI48) was isolated (2.0 g, 
61%); H NMR (400 MHz, CDC1) & 7.61 (m. 1H), 7.40 (m, 
1H), 7.23 (m. 1H), 7.10 (m. 1H), 5.40 (m, 1H); GCMS m/z 
255 (IM-HI). 

Example 91: Preparation of 
4-(1H-1,2,4-triazol-1-yl)benzaldehyde (DI5) 

0657 

O 

H 

/ 
\le N 

0658. To a stirring solution of 4-fluorobenzaldehyde 
(10.0 g, 80.6 mmol) in DMF (150 mL) were added KCO, 
(13.3 g, 96.7 mmol) and 1,2,4-triazole (6.67 g. 96.7 mmol) 
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and the resultant reaction mixture was stirred at 120° C. for 
6 h. After completion of reaction (by TLC), the reaction 
mixture was diluted with H2O and extracted with EtOAc 
(3x100 mL). The combined EtOAc layer was washed with 
H2O and brine, dried over NaSO, and concentrated under 
reduced pressure to afford the title compound as a solid (9.0 
g, 65%); mp 145-149° C.: "H NMR (400 MHz, CDC1) & 
10.08 (s, 1H), 8.70 (s, 1H), 8.16 (s, 1H), 8.06 (d. J=8.0 Hz, 
2H), 7.92 (d. J=8.0 Hz, 2H); ESIMS m/z. 173.9 (IM+H"). 
0659. The following compound was made in accordance 
with the procedures disclosed in Example 91. 

5-Formyl-2-(1H-1,2,4-triazol-1-yl)benzonitrile 
(DI49) 

0660 

O 

NC 
H 

N an 
\= l aN 

10661 The title compound was isolated (2.8 g. 60%); H 
NMR (400 MHz, CDC1,) & 10.10 (s, 1H), 8.98 (s, 1H), 8.35 
(s, 1H), 8.30 (d. 1H), 8.22 (s, 1H), 8.07 (d. 1H); IR (thin 
film) 3433, 3120, 1702, 1599, 1510 cm. 

2-Chloro-4-(1H-1,2,4-triazol-1-yl)benzaldehyde 
(DI50) 

0.662 

O 

H 

%YN C 
\= l aN 

0663 The title compound was isolated as an off white 
solid (3.0 g, 40%): mp 149-151° C.; H NMR (400 MHz, 
CDC1) & 10.05 (s, 1H), 8.74 (s, 1H), 8.17 (s, 1H), 8.10 (s, 
1H), 7.90 (m, 2H), ESIMS m/z. 208.10 (IM+H"). 

5-Methyl-4-(1H-1,2,4-triazol-1-yl)benzaldehyde 
(DI51) 

0664 

O 

H 

%N 
l \- 
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0665. The title compound was isolated as a white solid 
(0.5 g, 74%); mp 109-111° C.; H NMR (400 MHz, 
D-DMSO) & 10.06 (s, 1H), 9.00 (s, 1H), 8.30 (s, 1H), 7.99 
(s, 1H), 7.92 (d. J=9.2 Hz, 1H), 7.69 (d. J=9.2 Hz, 1H), 2.30 
(s, 3H); ESIMS m/z 188.13 (M+H"). 

Example 92: Preparation of 5-Formyl-2-(3-nitro 
1H-1,2,4-triazol-1-yl)benzonitrile (DI52) 

0666 

O 

NC 
H 

Nan 
)- eN 

ON 

0667 To a stirring solution of 2-fluoro-5-formylbenzo 
nitrile (0.5 g., 3.3 mmol) in DMF (25 mL) were added 
KCO (0.68 g, 4.95 mmol) and 3-nitro-1.2.4 triazole (0.45 
g, 4.2 mmol) and the resultant reaction mixture was stirred 
at ambient temperature for 14 h. After completion of reac 
tion (TLC), the reaction mixture was diluted with water and 
extracted with EtOAc. The combined EtOAc layer was 
washed with water and brine then dried over NaSO and 
concentrated under reduced pressure to afforded the title 
compound as a pale yellow solid (0.36 g. 45%); mp 170 
172° C.; H NMR (300 MHz, DMSO-d) & 10.12 (s, 1H), 
9.61 (s, 1H), 8.69 (s, 1H), 8.45 (d. J=9.3 Hz, 1H), 8.23 (d. 
J=9.3 Hz, 1H); ESIMS m/z 242.3 (IM-HI); IR (thin film) 
2238, 1705, 1551, 1314 cm. 

Example 93: Preparation of 4-(3-Methyl-1H-1,2,4- 
triazol-1-yl)benzaldehyde (DI53) 

0668 

O 

H 

Nan 
)- l aN 

0669 To a stirring solution of 4-fluorobenzaldehyde (5.0 
g, 40.32 mmol) in DMF (50 mL), were added KCO (3.34 
g, 40.32 mmol) and 3-methyl-1,2,4-trizole (3.34g, 40.32 
mmol) and the resultant reaction mixture was stirred at 
ambient temperature for 4 h. After completion of the reac 
tion (TLC), the reaction mixture was diluted with water and 
extracted with EtOAc (3x). The combined EtOAc layer was 
washed with water and brine then dried over NaSO and 
concentrated under reduced pressure to afforded the title 
compound as a white solid (4.1 g, 60%): mp 125-128°C.; H 
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NMR (400 MHz, CDC1) & 10.05 (s, 1H), 8.76 (s, 1H), 8.02 
(d. 2H), 7.85 (d. 2H), 2.50 (s, 3H); ESIMS m/z 188.04 
(IM+H"). 
0670. The following compound was made in accordance 
with the procedures disclosed in Example 93. 

4-(1H-1,2,4-triazol-1-yl)-3-(trifluoromethyl)benzal 
dehyde (DI54) 

0671 

O 

FC 
H 

N an 
aN 

0672. The title compound was isolated as white solid 
(1.05 g, 60%): mp 81-83° C.; H NMR (400 MHz, CDC1) 
& 10.15 (s, 1H), 8.43 (s, 1H), 8.37 (s, 1H), 8.25 (d. J=7.2 Hz, 
1H), 8.18 (s, 1H), 7.79 (d. J–7.2 Hz, 1H); ESIMS m/z 241.0 
(IMI). 

4-(3-Nitro-1H-1,2,4-triazol-1-yl)benzaldehyde 
(DI55) 

0673 

O 

H 

%N 
)- e-N 

ON 

0674. The title compound was isolated as pale yellow 
solid (0.10g, 23%): mp 159-161° C.; H NMR (400 MHz, 
CDC1) & 10.10 (s, 1H), 8.89 (s, 1H), 8.15 (m, 2H), 8.00 (m, 
2H); ESIMS m/z 217.11 (M-HI). 

3-Bromo-4-(1H-1,2,4-triazol-1-yl)benzaldehyde 
(DI56) 

0675 

O 

Br 
H 

N an 
\= l aN 

0676. The title compound was isolated as white solid (3.2 
g, 51%): mp 126-128° C.; H NMR (400 MHz, CDC1) & 
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10.04 (s, 1H), 8.69 (s, 1H), 8.27 (M, 1H, 8.18 (s, 1H) 7.99 
(d. J=9.2 Hz, 1H), 7.76 (d. J=9.2 Hz, 1H); ESIMS m/z 250.9 
(IMI). 

5-Formyl-2-(3-methyl-1H-1,2,4-triazol-1-yl)benzo 
nitrile (DI57) 

0677 

O 

NC 
H 

)- l aN 

0678. The title compound was isolated as white solid 
(0.13 g, 30%); mp 147-149° C.; H NMR (400 MHz, 
CDC1) & 10.07 (s, 1H), 8.89 (s, 1H), 8.32 (d. J=1.8 Hz, 1H), 
8.24 (dd, J=8.6, 1.3 Hz, 1H), 8.06 (d. J–8.6 Hz, 1H), 2.54 (s, 
3H); ESIMS m/z 213.09 (M+H"); IR (thin film) 2239, 
1697 cm. 

3-Nitro-4-(1H-1,2,4-triazol-1-yl)benzaldehyde 
(DI58) 

0679) 

O 

ON 
H 

%N 
\= I N 

0680 The title compound was isolated as pale yellow 
solid (3.0 g, 60%): mp 116-118° C.; H NMR (400 MHz, 
CDC1) & 10.15 (s, 1H), 8.48 (s, 1H), 8.46 (s, 1H), 8.26 (d. 
J=6.9 Hz, 1H), 8.16 (s, 1H), 7.83 (d. J=6.9 Hz, 1H); ESIMS 
m/z 219.00 (IM+H"). 

Example 94: Preparation of 
1-(4-Vinylphenyl)-1H-1,2,4-triazole (DI59) 

0681 

N 

Nan 
\= l N 

0682 To a stirred solution of 4-1.2.4 triazol-1-yl-benz 
aldehyde (9.0 g, 52 mmol) in 1,4-dioxane (100 mL), were 
added KCO (10.76 g., 78 mmol) and methyl triphenyl 
phosphonium bromide (22.2 g, 62.4 mmol) at room tem 
perature. The resultant reaction mixture was heated to 70° C. 
for 18 h. After completion of the reaction (TLC), the reaction 
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mixture was cooled to room temperature and filtered and the 
obtained filtrate was concentrated under reduced pressure. 
Purification by flash chromatography (SiO, 100-200 mesh: 
25-30% EtOAc in petroleum ether) to afforded the title 
compound as a white solid (5.6 g. 63%): ESIMS m/z. 172.09 
(IM+H"). 
0683. The following compound was made in accordance 
with the procedures disclosed in Example 94. 

1-(2-Methyl-4-vinylphenyl)-1H-1,2,4-triazole 
(DI60) 

0684 

N 

N an 
\= l aN 

0685. The title compound was isolated as an off white 
solid (1.5g, 76%): 'H NMR (400 MHz, CDC1,) & 8.25 (s, 
1H), 8.11 (s, 1H), 7.35 (m, 2H), 7.27 (d. J=8.7 Hz, 1H), 6.74 
(m. 1H), 5.82 (d. J=17.3 Hz, 1H), 5.36 (d. J=10.0 Hz, 1H), 
2.25 (s, 3H); ESIMS m/z 186.14 (M+H"). 

2-(1H-1,2,4-Triazol-1-yl)-5-vinylbenzonitrile (DI61) 

0686) 

NC 

0687. The title compound was isolated as an off-white 
solid (1.40 g, 71%): mp 126-129° C.; H NMR (400 MHz, 
CDC1) & 8.76 (s, 1H), 8.18 (s, 1H), 7.82-7.84 (m. 1H), 
7.72-7.80 (m, 2H), 6.70-6.80 (dd, J=17.6, 10.8 Hz, 1H), 
5.90-5.95 (d. J=17.6 Hz, 1H), 5.50-5.70 (d. J=10.8 Hz, 1H): 
ESIMS m/z 197.03 (IM+H"). 

Example 95: Preparation of 2-(3-Nitro-1H-1,2,4- 
triazol-1-yl)-5-vinylbenzonitrile (DI62) 

0688 

NC 
N 

Nan 
)- I eN 

ON 

0689. To a stirred solution of 5-formyl-2-(3-nitro-1H-1, 
2,4-triazol-1-yl)benzonitrile (0.36 g, 1.49 mmol) in 1,4- 
dioxane (25 mL), were added KCO (0.3 g, 2.2 mmol) and 
methyl triphenyl phosphonium bromide (0.63 g, 1.79 
mmol). The resultant reaction mixture was heated to 100° C. 
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1-(2-Nitro-4-vinylphenyl)-1H-1,2,4-triazole (DI69) 

0703 

ON N 

%N 
\=l RN 

0704. The title compound was isolated as a yellow solid 
(1.78 g. 60%): mp 102-104° C.; H NMR (400 MHz, 
CDC1) & 8.40 (s, 1H), 8.12 (s, 1H), 8.02 (s, 1H), 7.72-7.76 
(d. J=8.0 Hz, 1H), 7.52-7.56 (d. J=17.6 Hz, 1H), 6.70-6.82 
(dd, J=17.6, 10.8 Hz, 1H), 5.85-6.00 (d. J=17.6 Hz, 1H), 
5.50-5.60 (d. J=10.8, Hz 1H); ESIMS m/z 217.0 (M+H"). 

Example 96: Preparation of 3-Methyl-2-(1H-1,2,4- 
triazol-1-yl)-5-vinylbenzonitrile (DI70) 

0705 

NC 

Step 1.5-Bromo-2-fluoro-3-methylbenzaldehyde 

0706 To a stirred solution of di-isopropyl amine (4.01 g, 
39.88 mmol) in THF (20 mL) was added n-butyl lithium (1.6 
M in hexane) (19.9 mL, 31.91 mmol) at -78° C. slowly 
dropwise over the period of 10 min, the reaction mixture was 
stirred at -78° C. for 30 min. A solution of 4-bromo-1- 
fluoro-2-methylbenzene (5.0 g, 26.6 mmol) in THF (30.0 
mL) was added at -78° C., and the reaction mixture was 
stirred for 1 h at the same temperature. DMF (5.0 mL) was 
added and stirred at -78°C. for another 30 min. The reaction 
was monitored by TLC: then the reaction mixture was 
quenched with 1N HCl solution (aq) at 0°C. The aqueous 
layer was extracted with diethyl ether, washed with water 
and Saturated brine Solution. The combined organic layer 
was dried over anhydrous NaSO and concentrated under 
reduced pressure to obtain the crude compound purified by 
flash column chromatography (SiO, 100-200 mesh; eluting 
with 5% ethyl acetate/pet ether) to afford the title compound 
as a white solid (3.6 g. 64%); mp 48-50° C.: "H NMR (400 
MHz, CDC1) & 8.33 (s, 1H), 8.22 (s, 1H), 7.67 (s, 1H), 7.60 
(s, 1H), 6.75 (dd, J=17.6, 10.8 Hz, 1H), 5.92 (dd, J=17.6, 
10.8 Hz, 1H), 5.52 (d. J=17.6 Hz, 1H), 2.21 (s.3H); ESIMS 
m/Z 211.35 (IM-HI). 

Step 2. 
((E)-5-Bromo-2-fluoro-3-methylbenzaldehyde 

Oxime 

0707 To a stirred solution of 5-bromo-2-fluoro-3-meth 
ylbenzaldehyde (3.5 g. 16.2 mmol) in ethanol (50.0 mL) 
were added sodium acetate (2.0g, 24.3 mmol) and hydrox 
ylamine hydrochloride (1.69 g, 24.3 mmol) at ambient 
temperature. The reaction mixture was stirred at ambient 
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temperature for 3 h. The reaction mixture was concentrated 
on rotavapour to obtain crude compound, which was washed 
with water filtered and dried under vacuum to afford the title 
compound as a white solid: mp 126-127°C.; H NMR (400 
MHz, CDC1) & 8.32 (s, 1H), 7.73 (d. J–2.4 Hz, 1H), 7.51 
(s, 1H), 7.34 (d. J=2.4 Hz, 1H), 2.25 (s, 3H); ESIMS m/z 
232.10 (M+H"). 

Step 3. 5-Bromo-2-fluoro-3-methylbenzonitrile 

0708. A stirred solution of (E)-5-bromo-2-fluoro-3-meth 
ylbenzaldehyde oxime (0.5g, 2.2 mmol) in acetic anhydride 
(5.0 mL) was heated to reflux for 18 h. The reaction mixture 
was diluted with water and extracted with ethyl acetate. The 
combined ethyl acetate layer was washed with brine and 
dried over NaSO and concentrated under reduced pressure 
to afford the crude compound as a light brown gummy 
material (0.4 g, crude): ESIMS m/z 213.82 (M+H"). 

Step 4, 5-Bromo-3-methyl-2-(1H-1,2,4-triazol-1-yl) 
benzonitrile (DI71) 

0709. To a stirred solution of 5-bromo-2-fluoro-3-meth 
ylbenzonitrile (1.0 g, 47.716 mmol), in DMF (10.0 mL) was 
added potassium carbonate (1.95 g, 14.14 mmol) followed 
by 1H-1,2,4-triazole (0.811 g, 9.433 mmol) at ambient 
temperature. The reaction mixture was heated to 140°C. for 
18 h. The reaction mixture was cooled to ambient tempera 
ture, diluted with water and extracted with ethyl acetate 
(2x100 mL). The combined ethyl acetate layer was washed 
with brine and dried over NaSO and concentrated under 
reduced pressure to afford the crude compound purified by 
flash column chromatography (SiO, 100-200 mesh; eluting 
with 30% ethyl acetate/pet ether) to afford the title com 
pound as a pink solid (0.6 g., 49%): 'H NMR (400 MHz, 
CDC1) & 8.39 (s, 1H), 8.23 (s, 1H), 7.91 (d. J=2.4 Hz, 2H), 
2.21 (s, 3H), ESIMS m/z. 262.57 (M+H"); IR (thin film) 
2231, 554 cm. 

Step 5. 3-Methyl-2-(1H-1,2,4-triazol-1-yl)-5-vinyl 
benzonitrile (DI70) 

0710 A mixture of 5-bromo-3-methyl-2-(1H-1,2,4-tri 
aZol-1-yl)benzonitrile (0.6 g. 2.3 mmol), potassium carbon 
ate (0.95 g. 6.87 mmol), vinyl boronic anhydride (0.82 g, 
3.43 mmol) and triphenylphosphine (0.13 g, 0.114 mmol) in 
toluene (20.0 mL) were stirred and degassed with argon for 
30 min. The reaction mixture was heated to reflux for 18 h. 
The reaction mixture was cooled to ambient temperature, 
diluted with water and extracted with ethyl acetate (2x100 
mL). The combined ethyl acetate layer was washed with 
brine, dried over NaSO and concentrated under reduced 
pressure to afford the crude compound that was purified by 
flash column chromatography (SiO, 100-200 mesh; eluting 
with 30% ethyl acetate/pet ether) to afford the title com 
pound as a pink solid (0.25 g, 52%); H NMR (400 MHz, 
CDC1) & 8.33 (s, 1H), 8.22 (s, 1H), 7.67 (s, 1H), 7.60 (s, 
1H), 6.75 (dd, J=17.6, 10.8 Hz, 1H), 5.92 (d. J=17.6, 1H), 
5.52 (d. J=10.8 Hz, 1H), 2.21 (s, 3H), ESIMS m/z 211.35 
(IM+H"); IR (thin film) 2236, 1511 cm. 
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0711. The following compound was made in accordance 
with the procedures disclosed in Steps 4 and 5 of Example 
96. 

1-(2-Fluoro-4-vinylphenyl)-1H-1,2,4-triazole (DI72) 

0712 

F 
N 

%\ 
\=l RN 

0713 1-(4-Bromo-2-fluorophenyl)-1H-1,2,4-triazole 
(DI73) was isolated as a pale yellow solid (3.0 g, 75%); mp 
113-116° C.; H NMR (400 MHz, CDC1) & 8.69 (s, 1H), 
8.13 (m, 2H), 7.50 (m. 1H), 7.21 (m, 1H): ESIMS m/z 
241.93 (MI). The title compound (DI72) was isolated as a 
yellow solid (1.0 g, 71%): mp 67-70° C.; H NMR (400 
MHz, CDC1) & 8.67 (s, 1H), 8.13 (s, 1H), 7.94 (m. 1H), 7.41 
(m. 1H), 7.24 (s, 1H), 6.75 (dd, J=17.6, 10.8 Hz, 1H), 5.81 
(d. J=17.6 Hz, 1H), 5.37 (d. J=10.8 Hz, 1H); ESIMS m/z 
190.00 (M+H"). 

Example 119: Preparation of 1-(1-(4-Vinylphenyl)- 
1H-1,2,4-triazol-5-yl)ethanone (DI78) 

0714) 

O 

Or N% N 

\= 

0715. To a stirred solution of 1-(4-vinyl-phenyl)-1H-1, 
2.4 triazole (1 g, 5.8 mmol) in 25 mL of THF, was added 
n-BuLi (0.37 g. 5.8 mmol) at -78°C. and stirred for 30 min. 
To this N-methoxy-N-methyl acetamide in THF (0.66 g. 6.4 
mmol) was added and the resultant reaction mixture was 
stirred at ambient temperature for 16 h. The reaction mixture 
was quenched with a saturated aqueous NHCl solution and 
extracted with EtOAc (3x50 mL). The combined EtOAc 
layer was washed with brine and dried over sodium sulphate 
and concentrated under reduced pressure. The crude com 
pound was purified by flash chromatography (SiO, 100-200 
mesh, 40% EtOAc in Pet ether) to afford the title compound 
as an off white solid (280 mg, 23%); mp 97-98 C.; H NMR 
(400 MHz, CDC1,) 88.10 (s, 1H), 7.50 (d. 2H), 7.38 (d. 2H), 
6.68 (dd. 1H), 5.85 (d. 1H), 5.38 (d. 1H), 2.75 (s, 3H): 
ESIMS m/z 214.14 (IM+H"). 
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Example 120: Preparation of Cyclopropyl(1-(4- 
vinylphenyl)-1H-1,2,4-triazol-5-yl)methanone 

(DI79) 

0716 

O 

N 

% N 
\=d FN 

0717 To a stirred solution of 1-(4-vinyl-phenyl)-1H-1, 
2.4 triazole (1 g, 5.8 mmol) in 25 mL of THF, was added 
n-BuLi (0.37 g, 5.8 mmol) at -78°C. and stirred for 30 min. 
To this N-methoxy N-methylcyclopropoxide in THF (0.82g, 
6.4 mmol) was added and the resultant reaction mixture was 
stirred at ambient temperature for 16 h. The reaction mixture 
was quenched with a saturated aqueous NHCl Solution and 
extracted with EtOAc (3x25 mL). The combined EtOAc 
layer was washed with brine and dried over sodium sulphate 
and concentrated under reduced pressure. The crude com 
pound was purified by flash chromatography (SiO, 100-200 
mesh, 40% EtOAc in Pet ether) to afford the title compound 
as an off white solid (420 mg, 30%): mp 90-91° C.; H NMR 
(400 MHz, CDC1) & 8.12 (s, 1H), 7.50 (d. J=7.8 Hz, 2H), 
7.38 (d. J=7.8 Hz, 2H), 6.75 (dd, J=16.3, 10.7 Hz, 1H), 5.81 
(d. J=16.3 Hz, 1H), 5.35 (d. J=10.7 Hz, 1H), 3.22 (m, 1H), 
1.27 (m, 2H), 1.18 (m, 2H); ESIMS m/z 240.18 (M+H"); 
IR (thin film) 2922, 1630 cm. 

Example 121: Preparation of 5-(Methylthio)-1-(4- 
vinylphenyl)-1H-1,2,4-triazole (DI80) 

0718 

NS N 

s 
\=l RN 

0719. To a stirred solution of 1-(4-vinyl-phenyl)-1H-1, 
2.4 triazole (1 g, 5.8 mmol) in 50 mL of THF, was added 
n-BuLi (0.41 g, 6.4 mmol) at -78°C. and stirred for 30 min. 
To this dimethyldisulfide in THF (0.6 g. 6.43 mmol) was 
added and the resultant reaction mixture was stirred at 
ambient temperature for 16 h. The reaction mixture was 
quenched with a saturated aqueous NHCl solution and 
extracted with EtOAc (3x25 mL). The combined EtOAc 
layer was washed with brine and dried over sodium sulphate 
and concentrated under reduced pressure. The crude com 
pound was purified by flash chromatography (SiO, 100-200 
mesh, 40% EtOAc in Pet ether) to afford the title compound 
as an off white solid (0.6 g., 48%); mp 68-70° C.; H NMR 
(400 MHz, CDC1) & 7.96 (s, 1H), 7.05 (m, 4H), 6.75 (dd, 
J=16.4, 10.7 Hz, 1H), 5.81 (d. J=16.4 Hz, 1H), 5.35 (d. 
J=10.7 Hz, 1H), 2.73 (s.3H); ESIMS m/z 218.09 (M+H"). 
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Example 122: Preparation of 5-Methyl-1-(4-vinyl 
phenyl)-1H-1,2,4-triazole (DI81) 

0720 

s 
0721 To a stirred solution of 1-(4-vinyl-phenyl)-1H-1, 
2.4 triazole (0.5g, 2.9 mmol) in 10 mL of THF, was added 
n-BuLi (0.22 g, 3.5 mmol) at -78°C. and stirred for 30 min. 
To this methyl iodide in THF (0.50 g, 3.5 mmol) was added 
and the resultant reaction mixture was stirred at ambient 
temperature for 16 h. The reaction mixture was quenched 
with a saturated aqueous NHCl solution and extracted with 
EtOAc (3x25 mL). The combined EtOAc layer was washed 
with brine and dried over sodium sulphate and concentrated 
under reduced pressure The crude compound was purified 
by flash chromatography (SiO, 100-200 mesh, 40% EtOAc 
in Petether) afford the title compound as a pale brown liquid 
(250 mg, 46%); H NMR (400 MHz, CDC1) & 7.93 (s, 1H), 
7.55 (d. J=9 Hz, 2H), 7.42 (d. J=9 Hz, 2H), 6.76 (dd, J=18, 
11 Hz, 1H), 5.83 (d. J=18 Hz, 1H), 5.38 (d. J=11 Hz, 1H), 
2.55 (s, 3H); ESIMS m/z 186.13 (M+H"); IR (thin film) 
1517, 1386, 1182, 847 cm. 

Example 97: Preparation of (E)-1-(4-(3-(3,5-Di 
chlorophenyl)-4,4,4-trifluorobut-1-en-1-yl)phenyl)- 

1H-1,2,4-triazole (DC1) 

0722 

CF3 

C O 21 O 
N N \ 

C S. 

0723. To a stirred solution of 1-(1-bromo-2.2.2-trifluoro 
ethyl)-3,5-dichloro-benzene (2.0 g. 6.51 mmol) in 1,2-di 
chlorobenzene (25 mL), were added 1-(4-vinyl-phenyl)-1H 
1.2.4 triazole (2.22 g, 13.0 mmol), CuCl (64 mg. 0.65 
mmol) and 2.2-bipyridyl (0.2 g, 1.3 mmol). The resultant 
reaction mixture was degassed with argon for 30 min, then 
stirred at 180° C. for 24 h. After completion of reaction 
(TLC), the reaction mixture was cooled to ambient tempera 
ture and filtered and the filtrate concentrated under reduced 
pressure. Purification by flash chromatography (SiO, 100 
200 mesh; 25-30% EtOAc in petroleum ether) afforded the 
title compound as an off-white solid (0.8 g., 32%); mp. 93-97 
C.; H NMR (300 MHz, CDC1) & 8.56 (s, 1H), 8.11 (s, 1H), 
7.68 (d. J=8.4 Hz, 2H), 7.54 (d. J=8.4 Hz, 2H), 7.38 (t, J=1.8 
HZ, 1H), 7.29 (s. 2H), 6.62 (d. J=15.6 Hz, 1H), 6.42 (dd. 
J=15.6, 8.2 Hz, 1H), 4.15 (m, 1H): ESIMS m/z 398.05 
(M+H"). 
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0724 Compounds DC2-DC37, DC44, DC45, DC47-49, 
DC50, DC51, DC54, DC58, DC60, DC62, and DC63-DC67 
in Table 1 were made in accordance with the procedures 
disclosed in Example 97. 

Example 98: Preparation of (E)-2-(3-Nitro-1H-1,2, 
4-triazol-1-yl)-5-(4,4,4-trifluoro-3-(3,4,5-trichloro 

phenyl)but-1-en-1-yl)benzonitrile (DC40) 

0725 

CF3 

C 21 CN 

C O N e 

C C y-No. 
C S. 

N 

0726. To a stirred solution of 2-(3-nitro-1H-1,2,4-triazol 
1-yl)-5-vinylbenzonitrile (0.9 g, 3.7 mmol) in 1,2-dichlo 
robenzene (10 mL), were added 5-(1-bromo-2.2.2-trifluoro 
ethyl)-1,2,3-trichlorobenzene (2.5 g, 7.5 mmol), CuCl (73 
mg, 0.74 mmol) and 2.2-bipyridyl (0.23g, 1.49 mmol) and 
the resultant reaction mixture was degassed with argon for 
30 min and then stirred at 180° C. for 14 h. After completion 
of the reaction (TLC), the reaction mixture was cooled to 
ambient temperature and filtered and the filtrate was con 
centrated under reduced pressure. Purification by flash chro 
matography (SiO, 100-200 mesh, 25-30% EtOAc in Pet 
ether) afforded the title compound as an off white solid (0.9 
g, 50%): mp 70-73° C.; H NMR (300 MHz, CDC1,) & 8.86 
(s, 1H), 7.88 (m, 3H), 7.44 (s. 2H), 6.67 (d. J=16.0 Hz, 1H), 
6.56 (dd, J=16.0, 7.6 Hz, 1H), 4.19 (m, 1H); ESIMS m/z 
436.11 (M-2H). 

Example 99: Preparation of (E)-2-(3-Amino-1H-1, 
2,4-triazol-1-yl)-5-(4,4,4-trifluoro-3-(3,4,5-trichloro 

phenyl)but-1-en-1-yl)benzonitrile (DC41) 

0727 

CF3 

C 21 CN 

N 

C C y-Nil 
C N 

0728. To a stirred solution of (E)-2-(3-nitro-1H-1,2,4- 
triazol-1-yl)-5-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but 
1-enyl)benzonitrile (0.6 g. 1.2 mmol) in MeOH (10 mL), 
were added Zn dust (0.39 g, 5.98 mmol) and sat. aq NHCl 
Solution (5 mL) and the resultant reaction mixture was 
stirred at ambient temperature for 2 h. After completion of 
the reaction (TLC), the reaction mass was concentrated 
under reduced pressure. The reaction mass was diluted with 
CHCl, filtered through a celite bed, and the obtained 
filtrate concentrated under reduced pressure to afford the 
title compound as a solid (0.5 g. 89%); mp 72-75° C.; H 
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NMR (300 MHz, DMSO-d) & 8.72 (s, 1H), 8.26 (s, 1H), 
8.01 (d. J=8.4 Hz, 1H), 7.91 (s. 2H), 7.77 (d. J=8.4 Hz, 1H), 
6.42 (dd, J=15.6, 9.2 Hz, 1H), 6.83 (d. J=15.6 Hz, 1H), 5.87 
(s. 2H), 4.89 (m. 1H); ESIMS m/z 469.95 (IM-HI). 
0729 Compound DC38 in Table 1 was made in accor 
dance with the procedures disclosed in Example 99. Also, 
compound DC55 in Table 1 was made from compound 
DC54 in accordance with the procedures disclosed in 
Example 99, with the exception of using ammonium formate 
in place of ammonium chloride. 

Example 100: Preparation of (E)-N-(1-(2-Cyano-4- 
(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1- 
yl)phenyl)-1H-1,2,4-triazol-3-yl)-N-(cyclopropan 

ecarbonyl)cyclopropanecarboxamide (DC42) 

0730 

C 21 CN 

Orror C NV ) < 
C L}: 

O 

0731. To a stirred solution of (E)-2-(3-amino-1H-1,2,4- 
triazol-1-yl)-5-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but 
1-enyl)benzonitrile (0.1 g, 0.21 mmol) in CHCl at ambient 
temperature, was added cyclopropylcarbonyl chloride 
(0.045 g, 0.42 mmol) and the reaction mixture was stirred 
for 2 h at ambient temperature. The reaction mixture was 
diluted with CH2Cl and washed with water and brine and 
dried over NaSO. Concentration under reduced pressure 
and purification by preparative HPLC afforded the title 
compound as a solid (0.09 g, 79%): mp 104-107° C.; H 
NMR (300 MHz, CDC1) & 8.78 (s. 2H), 7.83 (s, 1H), 7.80 
(m. 2H), 7.42 (s. 2H), 6.65 (d. J=16.4 Hz, 1H), 6.51 (dd. 
J=7.6, 8.0 Hz, 1H), 4.17 (m, 1H), 2.16 (m, 2H), 1.25 (m, 
4H), 1.00 (m, 4H); ESIMS m/z 609.98 (M+H"); IR (thin 
film) 2234, 1714, 1114,807 cm. 

Example 101: Preparation of (E)-N-(1-(2-Cyano-4- 
(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1- 
yl)phenyl)-1H-1,2,4-triazol-3-yl)cyclopropanecar 

boxamide (DC43) 

0732 

CF 

C 21 CN 

N 
C N 

N Y-N? 
C s 

0733. To a stirred solution of (E)-2-(3-amino-1H-1,2,4- 
triazol-1-yl)-5-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl)but 
1-enyl)benzonitrile (0.15g, 0.31 mmol) in CHCl at 0°C., 
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were added TEA (0.1 g, 1 mmol) and cyclopropylcarbonyl 
chloride (0.04 g. 0.38 mmol) and the reaction mixture was 
stirred for 1 h at 0°C. The reaction mixture was diluted with 
CHC1 and washed with water and brine and dried over 
Na2SO4. Concentration under reduced pressure and purifi 
cation by column chromatography (SiO, 100-200 mesh) 
afforded the title compound as a solid (66 mg, 34%); mp 
109-112° C.; H NMR (300 MHz, DMSO-d) & 10.94 (brs, 
1H), 8.36 (s, 1H), 8.08 (m, J=8.4 Hz, 1H), 7.91 (s. 2H), 7.84 
(d. J–8.4 Hz, 1H), 7.13 (dd, J=15.6, 9.2 Hz, 1H), 6.87 (d. 
J=15.6 Hz, 1H), 4.92 (m, 1H), 1.99 (brs, 1H), 0.82 (s, 4H); 
ESIMS m/z 540.04 (M+H"); IR (thin film) 3233, 2233, 
1699, 1114,807 cm. 
0734 Compound DC39 in Table 1 was made in accor 
dance with the procedures disclosed in Example 101. 

Example 102: Preparation of 1-(4-(1H-1,2,4-triazol 
1-yl)phenyl)ethanone (DI74) 

0735 

O 

%N 
\=l RN 

0736. To a stirred solution of 4-bromoacetophenone (10 
g, 50 mmol) in DMF (100 mL), were added 1,2,4-triazole (5 
g, 75 mmol), CsCO, (32.6 g. 100.5 mmol) and CuI (1.4g, 
10.1 mmol) and the resultant reaction mixture was refluxed 
for 48 h. After completion of the reaction (by TLC), the 
reaction mixture was cooled to ambient temperature and 
diluted with water (200 mL) and extracted with EtOAc. The 
combined organic layer was washed with brine and dried 
over NaSO and concentrated under reduced pressure. 
Purification by washing with diethyl ether afforded the title 
compound as a solid (5 g, 96%); H NMR (400 MHz, 
CDC1) & 8.71 (s, 1H), 8.16, (s, 1H), 8.13 (d. J=8.6 Hz, 2H), 
7.83 (d. J=8.6 Hz, 2H), 2.66 (s, 3H); ESIMS m/z 186.02 
(IM-HI). 

Example 103: Preparation of 1-(4-(1H-1,2,4-triazol 
1-yl)phenyl)-3-(3,5-dichlorophenyl)-4,4,4-trifluo 

robutan-1-one (DI75) 
0737 

NN C y 

Step 1. 1-(4-(1-(Trimethylsilyloxy) vinyl)phenyl)- 
1H-1,2,4-triazole (DI76) 

0738. To a stirred solution of 1-(4-(1H-1,2,4-triazol-1-yl) 
phenyl)ethanone (4.5g, 24.0 mmol) in CH2Cl at 0°C., were 
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added TEA (3.7 g., 36.1 mmol) and trimethylsilyl trifluo 
romethanesulfonate (8 g., 36 mmol) and the resultant reac 
tion mixture was stirred for 1 h. The reaction mixture was 
quenched with a mixture of sat aq. Sodium bicarbonate 
Solution and ether. The ether layer and was separated, 
washed with brine, dried over NaSO and concentrated 
under reduced pressure to afford the title compound (5.5 g) 
which was taken directly to next step. 

Step 2. 1-(4-(1H-1,2,4-triazol-1-yl)phenyl)-3-(3.5- 
dichlorophenyl)-4,4,4-trifluorobutan-1-one (DI75) 

0739. To a stirred solution of 1-(4-(1-(trimethylsilyloxy) 
vinyl)phenyl)-1H-1,2,4-triazole (6 g. 23 mmol) and 1-(1- 
bromo-2.2.2-trifluoro-ethyl)-3,5-dichlorobenzene (7.1 g, 
34.7 mmol) in 1,2-dichlorobenzene (30 mL) was degassed 
with argon. To this CuC1 (0.23 g, 2.31 mmol) and 2.2- 
bipyridyl (0.73 g, 4.63 mmol) was added to the above 
reaction mixture and the resultant reaction mixture was 
heated to 180° C. for 18 h. After completion of the reaction 
(by TLC), the reaction mixture was absorbed onto silica gel 
and purified by column chromatography (SiO2; 10% EtOAc 
in petroleum ether) to afford title compound as a solid (3 g, 
31%): "H NMR (400 MHz, CDC1) & 8.67 (s, 1H), 8.15 (s, 
1H), 8.10 (d. J=8.3 Hz, 2H), 7.82 (d. J=8.3 Hz, 2H), 7.33 (m, 
1H), 7.30 (m, 2H), 4.20 (m, 1H), 3.63 (m, 2H); ESIMS m/z 
412.14 (M-HI). 

Example 104: Preparation of 2-(4-(1H-1,2,4-triazol 
1-yl)phenyl)-4-(3,5-dichlorophenyl)-5.5.5-trifluoro 

pentan-2-ol (DI77) 

0740 

CF, OH 

N N-1 y 
C s 

0741. To a solution of 1-(4-(1H-1,2,4-triazol-1-yl)phe 
nyl)-3-(3,5-dichlorophenyl)-4,4,4-trifluorobutan-1-one (300 
mg, 0.726 mmol) in THF cooled to 0° C. was added 
methylmagnesium bromide (450 mg, 5 mmol) drop wise. 
The reaction was stirred for 3 h at 0°C., then the reaction 
mixture was quenched with sat aq NHCl solution and 
extracted with ethyl acetate. The combined EtOAc layer was 
washed with water and brine, dried over NaSO and con 
centrated under reduced pressure. Purification by column 
chromatography (SiO, 100-200 mesh; 20%-25% EtOAc in 
petroleum ether) afforded the title compound as a solid (100 
mg, 32%); H NMR (400 MHz, CDC1) & two diastereoi 
somers 8.58 (s, 1H, minor), 8.48 (s, 1H, major), 8.13 (s, 1H, 
minor), 8.09 (s. 1H, major), 7.70 (d. J–9.0 Hz, 2H, minor), 
7.53 (d. J=9.0 Hz, 2H, minor), 7.40 (d. J=9.0 Hz, 2H, major), 
7.31 (m. 1H, minor), 7.27 (d. J=9.0 Hz, 2H, major), 7.20 (m, 
2H, minor), 7.01 (m. 1H, major), 6.75 (m. 2H, major), 350 
(m. 1H), 2.50 (m. 2H), 1.56 (s, 3H, major), 1.54 (s, 3H, 
minor); ESIMS m/z 430.05 (M+H"). 
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Example 105: Preparation of (E)-1-(4-(4-(3,5-Di 
chlorophenyl)-5.5.5-trifluoropent-2-en-2-yl)phenyl)- 

1H-1,2,4-triazole (DC68) 

0742 

0743 To a solution of 2-(4-(1H-1,2,4-triazol-1-yl)phe 
nyl)-4-(3,5-dichlorophenyl)-5.5.5-trifluoropentan-2-ol (100 
mg, 0.233 mmol) in toluene was added a catalytic amount of 
p-toluenesulfonic acid (PTSA) and the water was removed 
by azeotropic distillation over the course of 12 h. The 
reaction mixture was cooled to room temperature and dis 
solved in ethyl acetate. The solution was washed with sat aq 
NaHCO solution and brine, dried over NaSO and con 
centrated under reduced pressure. Purification by column 
chromatography (SiO, 100-200 mesh; 20%-25% EtOAc in 
petroleum ether) afforded the title compound as a solid (30 
mg, 31%). 

Example 123: Preparation of (E)-5-(3-(3,5-Dichlo 
rophenyl)-4,4,4-trifluorobut-1-en-1-yl)-2-(1H-1,2,4- 

triazol-1-yl)benzaldehyde (DC52) 

0744) 

0745) To a stirred solution of (E)-5-(3-(3,5-dichlorophe 
nyl)-4,4,4-trifluorobut-1-en-1-yl)-2-(1H-1,2,4-triazol-1-yl) 
benzonitrile (0.3 g 0.71 mmol) in toluene (10 mL) at -78° 
C. was added dropwise diisobutylaluminum hydride 
(DIBAL-H, 1.0 M solution in toluene: 0.85 mL), and the 
reaction mixture was stirred at -78° C. for 20 min. The 
reaction mixture was quenched with the addition of 1 NHCl 
solution, then the aqueous layer was extracted with EtOAc 
(2x). The combined organic layers were washed with brine, 
dried over NaSO and concentrated under reduced pressure. 
The crude compound was purified by flash column chroma 
tography (SiO; 50% EtOAc/Pet ether) to afford the title 
compound as a yellow oil. 
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0746 Compound DC53 in Table 1 was made in accor 
dance with the procedures disclosed in Example 123. 

Example 124: Preparation of (E)-5-(3-(3,5-Dichlo 
rophenyl)-4,4,4-trifluorobut-1-en-1-yl)-N-methyl-2- 

(1H-1,2,4-triazol-1-yl)aniline (DC57) 
0747 

C y 
0748. To a stirred solution of (E)-5-(3-(3,5-dichlorophe 
nyl)-4,4,4-trifluorobut-1-en-1-yl)-2-(1H-1,2,4-triazol-1-yl) 
aniline (0.3g, 0.7 mmol) in CHCl (10 mL) was added TEA 
(0.155 mL, 1.09 mmol) and methyl iodide (0.124 g., 0.873 
mmol). The reaction was stirred at ambient temperature for 
18 h. The CHCl layer was washed with water and brine, 
dried over NaSO and concentrated under reduced pressure. 
The crude compound was purified by flash column chroma 
tography (SiO; 50% EtOAc/Pet ether) to afford the title 
compound as a yellow semi-solid (0.07 g. 70%). 

Example 125: Preparation of (E)-5-(3-(3,5-Dichlo 
rophenyl)-4,4,4-trifluorobut-1-en-1-yl)-2-(1H-1,2,4- 

triazol-1-yl)benzoic acid (DC61) 
0749 

C 

Cross N N1 y 
C N 

(0750. A solution of (E)-ethyl 5-(3-(3,5-dichlorophenyl)- 
4,4,4-trifluorobut-1-en-1-yl)-2-(1H-1,2,4-triazol-1-yl)ben 
Zoate (0.2g, 0.4 mmol) in 6 NHCl (10 mL) was stirred at 
100° C. for 18 h. The reaction was cooled to ambient 
temperature, resulting in a white solid precipitate. The 
precipitate was filtered to afford the title compound as a 
white solid (0.12 g. 60%). 

Example 126: Preparation of (Z)-5-((E)-3-(3,5-Di 
chlorophenyl)-4,4,4-trifluorobut-1-en-1-yl)-N'-hy 
droxy-2-(1H-1,2,4-triazol-1-yl)benzimidamide 

(DC59) 
0751) 

CF NH2 

C 2 s -OH 

N1 y 
C N N 
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0752. A solution of (E)-5-(3-(3,5-dichlorophenyl)-4.4.4- 
trifluorobut-1-en-1-yl)-2-(1H-1,2,4-triazol-1-yl)benzonitrile 
(0.3 g 0.71 mmol), sodium acetate (0.087 g, 1.065 mmol) 
and hydroxylammonium chloride (0.072 g, 1.065 mmol) in 
9:1 ethanol/water mixture (10 mL) was stirred at 70° C. for 
8 h. The reaction was cooled to ambient temperature, and the 
ethanol was evaporated. The residue was dissolved in water 
and extracted with EtOAc (2x). The combined organic 
layers were washed with brine, dried over NaSO and 
concentrated under reduced pressure to afford the title 
compound as an off white solid. 

Example 127: Preparation of (E)-1-(4-(3-(3,5-Di 
chlorophenyl)-4,4,4-trifluoro-3-methoxybut-1-en-1- 

yl)phenyl)-1H-1,2,4-triazole (DC70) 

0753 

NN C y 

Step 1. (E)-3-(4-(1H-1,2,4-triazol-1-yl)phenyl)-1-(3. 
5-dichlorophenyl)prop-2-en-1-one 

0754) To a solution of 1-(3,5-dichlorophenyl)ethanone 
(0.5g, 2.6 mmol) in ethanol (20 mL) was added 4-(1H-1, 
2,4-triazol-1-yl)benzaldehyde (0.46g, 2.65 mmol) and the 
reaction was cooled to 0°C. Sodium hydroxide (0.22g, 5.29 
mmol) in water (10 mL) was then added and the reaction 
was allowed to stir for 2 h at 0° C. The reaction was 
extracted with EtOAc and the combined organic layers were 
dried over NaSO and concentrated under reduced pressure 
to afford the title compound (0.149 g, 17%): ESIMS m/z 
430.05 (IM+H") 344.08 Step 2. (E)-4-(4-(1H-1,2,4-triazol 
1-yl)phenyl)-2-(3,5-dichlorophenyl)-1,1,1-trifluorobut-3- 
en-2-ol (DC69): To a solution of (E)-3-(4-(1H-1,2,4-triazol 
1-yl)phenyl)-1-(3,5-dichlorophenyl)prop-2-en-1-one (1 g, 3 
mmol) in THF (150 mL) was added trifluoromethyltrimeth 
ylsilane (0.517 g, 3.644 mmol) and tetra-n-butylammonium 
fluoride (TBAF) (1.0 M, 1 mL) at 0°C. The reaction was 
slowly warmed to ambient temperature and allowed to stir 
for 2 h. The reaction was then cooled to 0° C. and 5 M HCl 
Solution was added and the reaction was stirred for an 
additional 4 h at ambient temperature. The reaction was 
extracted with CH2Cl and the combined organic layers 
were dried over NaSO and concentrated under reduced 
pressure. The crude compound was purified by flash column 
chromatography (SiO; 25% EtOAc/hexanes) to afford the 
title compound as an off-white solid (0.3 g, 25%). 

Step 3. (E)-1-(4-(3-(3,5-Dichlorophenyl)-4,4,4-trif 
luoro-3-methoxybut-1-en-1-yl)phenyl)-1H-1,2,4- 

triazole (DC70) 
0755. To a solution of (E)-4-(4-(1H-1,2,4-triazol-1-yl) 
phenyl)-2-(3,5-dichlorophenyl)-1,1,1-trifluorobut-3-en-2-ol 
(0.15g, 0.36 mmol) in THF (5 mL) was added NaH (60%, 
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10 mg, 0.44 mmol) at 0°C. The reaction was allowed to stir 
at 0°C. for 30 min, then methyl iodide (61 mg, 0.44 mmol) 
was added slowly and the reaction was warmed to ambient 
temperature and allowed to stir for 4 h. The reaction was 
quenched with aq NHCl solution and extracted with 
CHC1. The combined organic layers were dried over 
NaSO and concentrated under reduced pressure to afford 
the title compound as an off-white solid (55 mg, 35%). 

Prophetic Example F 1: Preparation of (E)-2-(2- 
Bromo-4-(4,4,4-trifluoro-3-(3,4,5-trichlorophenyl) 
but-1-en-1-yl)benzoyl)-N-ethyl-1-methylhydrazin 

ecarboxamide (F1) 
0756) 

CF3 

C Br 2 O 

Rul C NN N1\ 
H 

C O 

0757 Prophetically, (E)-2-bromo-4-(4,4,4-trifluoro-3-(3, 
4,5-trichlorophenyl)but-1-en-1-yl)benzoic acid can be 
reacted with N-ethyl-1-methylhydrazinecarboxamide in the 
presence of N-(3-dimethylaminopropyl)-N'-ethyl-carbodi 
imide hydrochloride (EDC.HCl) and DMAP to furnish the 
title molecule (Org. Lett. 2004, 6,929-931). 

Example 128: Preparation of (E)-2-(2-Bromo-4-(4. 
4,4-trifluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl) 
benzoyl)-N-(2.2.2-trifluoroethyl)hydrazinecarbox 

amide (F7) 
0758 

CF 

C Br 21 O 

ls C NN 1N 
H 

C O 

N CF 
H 

Step 1. tert-Butyl 2-((2.2.2-trifluoroethyl)carbam 
oyl)hydrazinecarboxylate 

0759. To a stirred solution of tert-butyl hydrazinecar 
boxylate (1.0 g, 8 mmol) in anhydrous benzene (10.0 mL) 

Compound 
Number 

F1 

Structure 

C 

C 
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was added 1,1,1-trifluoro-2-isocyanatoethane (1.06 g. 8 
mmol) neat via Syringe to give a gelatin like mixture. 
Anhydrous THF was added to give a clear solution which 
was stirred for 10 minutes, after which time the reaction 
mixture was evaporated to afford the title compound as a 
white solid (1.62 g, 79%): 'H NMR (400 MHz, CDC1) & 
6.63 (s, 1H), 6.40 (d. J–2.2 Hz, 1H), 5.84 (s, 1H), 3.88 (qd, 
J=9.0, 6.6 Hz, 2H), 1.48 (s, 9H); 'F NMR (37.6 MHz, 
CDC1) 8 -73.20. This material is used without further 
purification. 

Step 2. 
N-(2.2.2-Trifluoroethyl)hydrazinecarboxamide 

hydrochloride 

0760. To a stirred solution of tert-butyl 2-((2.2.2-trifluo 
roethyl)carbamoyl)hydrazinecarboxylate (1.62 g. 6.30 
mmol) in anhydrous dioxane (10.0 mL) was added HCl (4M 
in dioxane, 2-3 mL). The reaction mixture was stirred at 
ambient temperature for 18 h, then heated at reflux for 2-3 
h. The reaction mixture was allowed to cool to ambient 
temperature and then evaporated to afford the title com 
pound as a white solid (1.33 g, 109%); H NMR (400 MHz, 
DMSO-d) & 10.12 (s, 3H), 9.25 (s, 1H), 7.72 (t, J=6.5 Hz, 
1H), 3.91 (qd, J=9.7, 6.5 Hz, 2H); F NMR (376 MHz, 
DMSO-d) 8-71.41; ESIMS m/z 156 (M-HI). This mate 
rial is used without further purification. 

Step 3. (E)-2-(2-Bromo-4-(4,4,4-trifluoro-3-(3,4,5- 
trichlorophenyl)but-1-en-1-yl)benzoyl)-N-(2,2,2- 

trifluoroethyl)hydrazinecarboxamide 
0761. To a solution containing (E)-2-bromo-4-(4,4,4-tri 
fluoro-3-(3,4,5-trichlorophenyl)but-1-en-1-yl)benzoic acid 
(120 mg, 0.246 mmol), 1,2-dichloroethane (DCE) (5 mL) 
was added sequentially EDC HCl (70.6 mg, 0.368 mmol), 
N-(2.2.2-trifluoroethyl)hydrazinecarboxamide hydrochlo 
ride (52.3 mg, 0.270 mmol) and DMAP (63.0 mg, 0.516 
mmol). The reaction mixture was stirred at ambient tem 
perature for 18 h. The reaction mixture was diluted with 
CHC1 washed with 0.1N HCl then with aqueous 
NaHCO, dried (MgSO), filtered and evaporated to dry 
ness. The crude product was purified by flash column 
chromatography afford the title compound as a glassy oil (40 
mg, 26%); H NMR (400 MHz, CDC1) & 8.12 (s, 1H), 7.65 
(s, 1H), 7.60 (d. J=8.0 Hz, 1H), 7.51 (d. J=6.4 Hz, 1H), 7.40 
(s, 3H), 6.54 (d. J=15.8 Hz, 1H), 6.42 (dd, J=16.0, 7.7 Hz, 
1H), 5.95 (s, 1H), 4.10 (s, 1H), 3.91 (m, 2H): 'F NMR (376 
MHz, CDC1) 8 -68.56, -73.02; ESIMS m/z 627.9 (M+ 
HI). 
0762. The following prophetic molecules could be made 
in accordance with the procedures disclosed in Prophetic 
Example F1: 

CF 3 

Br 21 O 

l NN 1N 
H 

C O 
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H H 
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R4 2 R1O 

O O sus R3 R1 s 
R2 O R11a 

Compound 
Number R1 R2 R3 R4 R6 R8 R1O 

F851 H Br H Br CF H CH 
F852 H Br H Br CF H C 
F853 H Br H Br CF H CF 
F854 H Br H Br CF H CH 

Example A 

Bioassays on Beet Armyworm (“BAW) and Corn 
Earworm (“CEW) and Cabbage Looper (“CL”) 

0764 BAW has few effective parasites, diseases, or 
predators to lower its population. BAW infests many weeds, 
trees, grasses, legumes, and field crops. In various places, it 
is of economic concern upon asparagus, cotton, corn, Soy 
beans, tobacco, alfalfa, Sugar beets, peppers, tomatoes, pota 
toes, onions, peas, Sunflowers, and citrus, among other 
plants. CEW is known to attack corn and tomatoes, but it 
also attacks artichoke, asparagus, cabbage, cantaloupe, col 
lards, cowpeas, cucumbers, eggplant, lettuce, lima beans, 
melon, okra, peas, peppers, potatoes, pumpkin, Snap beans, 
spinach, squash, Sweet potatoes, and watermelon, among 
other plants. CEW is also known to be resistant to certain 
insecticides. CL feeds on a wide variety of cultivated plants 
and weeds. It feeds readily on crucifers, and has been 
reported damaging broccoli, cabbage, cauliflower, Chinese 
cabbage, collards, kale, mustard, radish, rutabaga, turnip, 
and watercress. Other vegetable crops injured include beet, 
cantaloupe, celery, cucumber, lima bean, lettuce, parsnip, 
pea, pepper, potato, Snap bean, spinach, Squash, Sweet 
potato, tomato, and watermelon. CL is also known to be 
resistant to certain insecticides. Consequently, because of 
the above factors control of these pests is important. Fur 
thermore, molecules that control these pests are useful in 
controlling other pests. 
0765 Certain molecules disclosed in this document were 
tested against BAW and CEW and CL using procedures 
described in the following examples. In the reporting of the 
results, the “BAW & CEW & CL Rating Table' was used 
(See Table Section). 
Bioassays on BAW (Spodoptera exigua) 
0766 Bioassays on BAW were conducted using a 128 
well diet tray assay, one to five second instar BAW larvae 
were placed in each well (3 mL) of the diet tray that had been 
previously filled with 1 mL of artificial diet to which 50 
ag/cm of the test compound (dissolved in 50 L of 90:10 
acetone-water mixture) had been applied (to each of eight 
wells) and then allowed to dry. Trays were covered with a 
clear self-adhesive cover, and held at 25° C., 14:10 light 
dark for five to seven days. Percent mortality was recorded 
for the larvae in each well; activity in the eight wells was 
then averaged. The results are indicated in the table entitled 
“Table 3: Assay Results” (See Table Section). 
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Bioassays on CEW (Helicoverpa zea) 
0767 Bioassays on CEW were conducted using a 128 
well diet tray assay, one to five second instar CEW larvae 
were placed in each well (3 mL) of the diet tray that had been 
previously filled with 1 mL of artificial diet to which 50 
g/cm of the test compound (dissolved in 50 L of 90:10 
acetone-water mixture) had been applied (to each of eight 
wells) and then allowed to dry. Trays were covered with a 
clear self-adhesive cover, and held at 25°C., 14:10 light 
dark for five to seven days. Percent mortality was recorded 
for the larvae in each well; activity in the eight wells was 
then averaged. The results are indicated in the table entitled 
“Table 3: Assay Results” (See Table Section). 

Bioassays on CL (Trichoplusia ni) 
0768 Bioassays on CL were conducted using a 128-well 
diet tray assay. One to five second instar CL larvae were 
placed in each well (3 mL) of the diet tray that had been 
previously filled with 1 mL of artificial diet to which 50 
g/cm of the test compound (dissolved in 50 L of 90:10 
acetone-water mixture) had been applied (to each of eight 
wells) and then allowed to dry. Trays were covered with a 
clear self-adhesive cover, and held at 25°C., 14:10 light 
dark for five to seven days. Percent mortality was recorded 
for the larvae in each well; activity in the eight wells was 
then averaged. The results are indicated in the table entitled 
“Table 3A. Assay Results” (See Table Section). 

Example B 

Bioassays on Green Peach Aphid (“GPA) (Myzus 
persicae) 

0769 GPA is the most significant aphid pest of peach 
trees, causing decreased growth, shriveling of the leaves, 
and the death of various tissues. It is also hazardous because 
it acts as a vector for the transport of plant viruses, such as 
potato virus Y and potato leafroll virus to members of the 
nightshade/potato family Solanaceae, and various mosaic 
viruses to many other food crops. GPA attacks Such plants as 
broccoli, burdock, cabbage, carrot, cauliflower, daikon, egg 
plant, green beans, lettuce, macadamia, papaya, peppers, 
Sweet potatoes, tomatoes, watercress, and Zucchini, among 
other plants. GPA also attacks many ornamental crops such 
as carnation, chrysanthemum, flowering white cabbage, 
poinsettia, and roses. GPA has developed resistance to many 
pesticides. 
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0770 Certain molecules disclosed in this document were 
tested against GPA using procedures described in the fol 
lowing example. In the reporting of the results, the “GPA 
Rating Table' was used (See Table Section). 
0771 Cabbage seedlings grown in 3-inch pots, with 2-3 
small (3-5 cm) true leaves, were used as test substrate. The 
seedlings were infested with 20-50 GPA (wingless adult and 
nymph stages) one day prior to chemical application. Four 
pots with individual seedlings were used for each treatment. 
Test compounds (2 mg) were dissolved in 2 mL of acetone/ 
MeOH (1:1) solvent, forming stock solutions of 1000 ppm 
test compound. The stock solutions were diluted 5x with 
0.025% Tween 20 in HO to obtain the solution at 200 ppm 
test compound. A hand-held aspirator-type sprayer was used 
for spraying a solution to both sides of cabbage leaves until 
runoff. Reference plants (solvent check) were sprayed with 
the diluent only containing 20% by volume of acetone/ 
MeOH (1:1) solvent. Treated plants were held in a holding 
room for three days at approximately 25° C. and ambient 
relative humidity (RH) prior to grading. Evaluation was 
conducted by counting the number of live aphids per plant 
under a microscope. Percent Control was measured by using 
Abbott’s correction formula (W. S. Abbott, “A Method of 
Computing the Effectiveness of an Insecticide” J. Econ. 
Entomol. 18 (1925), pp. 265-267) as follows. 

Corrected 96 Control=100*(X-Y)/X 

0772 where 
(0773 X=No. of live aphids on solvent check plants 
and 

(0774 Y=No. of live aphids on treated plants 
0775. The results are indicated in the table entitled “Table 
3: Assay Results” (See Table Section). 

Pesticidally Acceptable Acid Addition Salts, Salt 
Derivatives, Solvates, Ester Derivatives, Polymorphs, 
Isotopes and Radionuclides 

(0776 Molecules of Formula One may be formulated into 
pesticidally acceptable acid addition salts. By way of a 
non-limiting example, an amine function can form salts with 
hydrochloric, hydrobromic, Sulfuric, phosphoric, acetic, 
benzoic, citric, malonic, Salicylic, malic, fumaric, oxalic, 
Succinic, tartaric, lactic, gluconic, ascorbic, maleic, aspartic, 
benzenesulfonic, methanesulfonic, ethanesulfonic, 
hydroxymethanesulfonic, and hydroxyethanesulfonic acids. 
Additionally, by way of a non-limiting example, an acid 
function can form salts including those derived from alkali 
or alkaline earth metals and those derived from ammonia 
and amines. Examples of preferred cations include Sodium, 
potassium, and magnesium. 
(0777 Molecules of Formula One may be formulated into 
salt derivatives. By way of a non-limiting example, a salt 
derivative can be prepared by contacting a free base with a 
sufficient amount of the desired acid to produce a salt. A free 
base may be regenerated by treating the salt with a suitable 
dilute aqueous base solution Such as dilute aqueous sodium 
hydroxide (NaOH), potassium carbonate, ammonia, and 
Sodium bicarbonate. As an example, in many cases, a 
pesticide. Such as 2,4-D, is made more water-soluble by 
converting it to its dimethylamine salt. 
(0778 Molecules of Formula One may be formulated into 
stable complexes with a solvent, such that the complex 
remains intact after the non-complexed solvent is removed. 

99 
Jun. 8, 2017 

These complexes are often referred to as “solvates.” How 
ever, it is particularly desirable to form stable hydrates with 
water as the solvent. 
(0779 Molecules of Formula One may be made into ester 
derivatives. These ester derivatives can then be applied in 
the same manner as the invention disclosed in this document 
is applied. 
0780 Molecules of Formula One may be made as various 
crystal polymorphs. Polymorphism is important in the 
development of agrochemicals since different crystal poly 
morphs or structures of the same molecule can have vastly 
different physical properties and biological performances. 
0781 Molecules of Formula One may be made with 
different isotopes. Of particular importance are molecules 
having H (also known as deuterium) in place of H. 
0782 Molecules of Formula One may be made with 
different radionuclides. Of particular importance are mol 
ecules having C. 

Stereoisomers 

0783 Molecules of Formula One may exist as one or 
more stereoisomers. Thus, certain molecules can be pro 
duced as racemic mixtures. It will be appreciated by those 
skilled in the art that one stereoisomer may be more active 
than the other Stereoisomers. Individual stereoisomers may 
be obtained by known selective synthetic procedures, by 
conventional synthetic procedures using resolved starting 
materials, or by conventional resolution procedures. Certain 
molecules disclosed in this document can exist as two or 
more isomers. The various isomers include geometric iso 
mers, diastereomers, and enantiomers. Thus, the molecules 
disclosed in this document include geometric isomers, race 
mic mixtures, individual stereoisomers, and optically active 
mixtures. It will be appreciated by those skilled in the art that 
one isomer may be more active than the others. The struc 
tures disclosed in the present disclosure are drawn in only 
one geometric form for clarity, but are intended to represent 
all geometric forms of the molecule. 

Combinations 

0784 Molecules of Formula One may also be used in 
combination (such as, in a compositional mixture, or a 
simultaneous or sequential application) with one or more 
compounds having acaricidal, algicidal, avicidal, bacteri 
cidal, fungicidal, herbicidal, insecticidal, molluscicidal, 
nematicidal, rodenticidal, or virucidal properties. Addition 
ally, the molecules of Formula One may also be used in 
combination (such as, in a compositional mixture, or a 
simultaneous or sequential application) with compounds 
that are antifeedants, bird repellents, chemosterilants, her 
bicide Safeners, insect attractants, insect repellents, mammal 
repellents, mating disrupters, plant activators, plant growth 
regulators, or synergists. Examples of Such compounds in 
the above groups that may be used with the Molecules of 
Formula One are—(3-ethoxypropyl)mercury bromide, 1.2- 
dichloropropane, 1,3-dichloropropene, 1-methylcyclopro 
pene, 1-naphthol, 2-(octylthio)ethanol, 2,3,5-tri-iodoben 
Zoic acid, 2.3.6-TBA, 2.3.6-TBA-dimethylammonium, 2.3, 
6-TBA-lithium, 2.3.6-TBA-potassium, 2.3.6-TBA-sodium, 
2,4,5-T 2,4,5-T-2-butoxypropyl. 2,4,5-T-2-ethylhexyl, 2.4. 
5-T-3-butoxypropyl. 2,4,5-TB, 2,4,5-T-butometyl, 2,4,5-T- 
butotyl, 2,4,5-T-butyl, 2,4,5-T-isobutyl, 2,4,5-T-isoctyl, 2.4. 
5-T-isopropyl. 2,4,5-T-methyl, 2,4,5-T-penty1, 2,4,5-T- 
























































































































































































































