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4 -OXO- IH -QUINOLINE- 3 - CARBOXAMIDES AS MODULATORS OF ATP
-BINDING CASSETTE
TRANSPORTERS

CROSS-BREFERENCE TO RELATED APPLICATIONS
This application clairs priority to utility application U.8, Serial No. 12/635,927,
filed on December {1, 2009, The contents of which is incorporated herein by reference in its
gntirety,
TECHNICAL FIELD OF THE INVENTION

{B81] The present invention relates to modulators of ATP-Binding Cassette ("ABC™)
transporiers or fragments thereof, including cystic fibrosis transmembrane conductance
regulator ("CFTR"), compositions thereof, and methods therewith. The present invention also
relates to methods of treating ABC transporter mediated diseases using such modulators,

BACKGROUND OF THE INVENTION

{8621 ABC transporters are a family of membrane transporter proteins that regulate

the transport of a wide variety of pharmacological agents, potentially toxic drugs, and
xenobiotics, as well as anions, ABC tansporiers are homologous membrane proteins that bind
and use cellular adenosine triphosphate (ATP) for their specific activities. Some of these
transporiers were discovered as multidrug resistance proteins (like the MDRI-P glycoprotein,
or the multidrug resistance protein, MRP1}, defending malignant cancer cells against
chemotherapeutic agents, To date, 48 ABC Transporters have been identified and grouped
into 7 families based on their sequence identity and function.

[683] ABC transporters regulate a variety of important physiological roles within the
body and provide defense against harmful environmental compounds. Because of this, they
represent important potential drug targets for the treatment of diseases associated with defects
in the transporter, prevention of drug transport out of the target cell, and intervention in other
diseases in which modulation of ABC transporter activity may be beneficial.

{8341 One member of the ABC wangporter family commonly associated with disease
is the CAMP/ATP-mediated anion channel, CFTR. CFTR is expressed in a variety of cells
types, including absorptive and secretory epithelia cells, where it regulates anion flux across
the membrane, as well as the activity of other ion channels and proteins. In epithelia cells,
normal functioning of CEFTR is critical for the maintenance of electrolyte ransport throughout
the body, including respiratory and digestive tissue. CFTR is composed of approximately
1480 amino acids that encode a protein made up of a tandem repeat of ransmembrane

domains, each containing six transmembrane helices and a nucleotide binding domain. The
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two transmembrane domains are linked by a large, polar, regulatory (R)-domain with multiple
phosphorylation sites that regulate channel activity and cellular trafficking.

[665] The gene encoding CFTR has been identified and sequenced (See Gregéry, R.
I et al. (1990) Nature 347:382-386; Rich, D. P. et al. (1990) Nature 347:358-362), (Riordan, 1.
R. et al. (1989) Science 245:1066-1073). A defect in this gene causes mutations in CFTR
resulting in cystic fibrosis ("CEF"}, the most common fatal genetic disease in humans. Cystic
fibrosis affects approximately one in every 2,500 infants in the United States. Within the
general United States population, up to 10 million people carry a single copy of the defective
gene without apparent ill effects. In contrast, individuals with two copies of the CF associated
gene suffer from the debilitating and fatal effects of CF, including chronic lung disease.

{806] In patients with cystic fibrosis, mutations in CFTR endogenously expressed in
respiratory epithelia leads to reduced apical anion secretion causing an imbalance in ion and
fluid transport. The resulting decrease in anion transport contributes to enhanced mucus
accumulation in the lung and the accompanying microbial infections that ultimately cause
death in CF patients. In addition to respiratory disease, CF patients typically suffer from
gastrointestinal problems and pancreatic insufficiency that, if left untreated, results in death. In
addition, the majority of males with cystic fibrosis are infertile and fertility is decreased
among females with cystic fibrosis. In contrast to the severe effects of two copies of the CF
associated gene, individuals with a single copy of the CF associated gene exhibit increased
resistance 1o cholera and to dehydration resulting from diarrhea ~ perhaps explaining the
relatively high frequency of the CF gene within the population.

[667]  Sequence analysis of the CFTR gene of CF chromosomes has revealed a
variety of disease causing mutations (Cutting, G. R. et al. (1990) Nature 346:366-369; Dean,
M. et al. (1990) Cell 61:863:870; and Kerem, B-S. et al. (1889) Science 245:1073-1080;
Kerem, B-5 et al, (1990) Proc. Natl, Acad. 5ci. USA 87:8447-8451). To date, > 1000 disease
causing mutations in the CF gene have been identified (http/fwww . genet.sickkids.on.cafcfir/).
The most prevalent mutation is a deletion of phenylalanine at position 508 of the CFTR amino
acid sequence, and is commonly referred to as AF308-CFTR. This mutation occurs in
approximately 70% of the cases of cystic fibrosis and is associated with a severe disease .

{608} The deletion of residue 508 in AF508-CFTR prevents the nascent protein
from folding correctly. This results in the inability of the mutant protein to exit the ER, and
traffic to the plasma membrane. As a result, the number of channels present in the membrane
is far less than observed in cells expressing wild-type CFTR. In addition to impaired
trafficking, the mutation results in defective channel gating. Together, the reduced number of

.
%344%33.1



WO 2011/072241 PCT/US2010/059920

channels in the membrane and the defective gating lead to reduced anion transport across
epithelia leading to defective ion and flvid ransport. (Quinton, P. M. (1990}, FASER 1. 4:
2709-2727. Studies have shown, however, that the reduced numbers of AFSOR-CFTR in the
membrane are functional, albeit less than wild-type CFTR. (Dolmans et al. (1991), Nature
Lond. 334: 526-528; Denning et al., supra; Pasyk and Foskett (1993}, 1. Cell. Biochem. 270:
12347-50). In addition to AFSO3-CFTR, R1ITH-CFTR and G551D-CFTR other discase
causing mutations in CFTR that result in defective rafficking, synthesis, and/or channel gating
could be up- or down-regulated to alter anion secretion and modify disease progression and/or
severity.

[80%9] Although CFTR transports a variety of molecules in addition to anions, it is
clear that this role (the transport of anions, chioride and bicarbonate) represents one element in
an important mechanism of ransporting ions and water across the epitheliom. The other
elements include the epithelial Na™ channel, ENaC, Na*/2CI/K" co-transporter, Na™-K*-
ATPase pump and the basolateral membrane K channels, that are responsible for the uptake
of chloride into the cell.

{0101 These elements work together to achieve directional transport across the
epithelium via their selective expression and localization within the cell. Chloride absorption
takes place by the coordinated activity of ENaC and CFTR present on the apical membrane
and the Na"-K"~ATPase pump and Cl- ion channels expressed on the basolateral surface of the
cell. Secondary active transport of chioride from the luminal side leads to the accumudation of
intracellular chloride, which can then passively leave the cell via CI channels, resulting in 2
vectorial transport. Arrangement of Na"/2CH/K" co-transporter, Na*-K'-ATPase purnp and the
basolateral membrane K' channels on the basolateral surface and CFTR on the luminal side
coordinate the secretion of chloride via CFTR on the luminal side. Because water is probably
never actively wransported itself, its flow across epithelia depends on tiny transepithelial
osmotic gradients generated by the bulk flow of sodium and chiloride.

{813} Defective bicarbonate transport due to mutations in CFTR is hypothesized to
cause defects in certain secretory functions. See, e.g., “Cystic fibrosis: impaired bicarbonate
secretion and mucoviscidosis,” Paul M. Quinton, Lancet 2008; 372: 415-417,

(8312} Mutations in CFTR that are associated with moderate CFTR dysfunction are
also evident in patients with conditions that share certain disease manifestations with CF but
do not meet the diagnostic criteria for CF. These include congenital bilateral absence of the
vas deferens, idiopathic chronic pancreatitis, chronic bronchitis, and chronic rhinosinusitis.
Other diseases in which mutant CFTR is believed to be a risk factor along with modifier genes
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or environmental factors include primary sclerosing cholangitis, allergic bronchopulmonary
aspergillosis, and asthma,

[613] Cigaretie smoke, hypoxia, and environmental factors that induce hypoxic
signaling have also been demonsivated to impair CFTR function and may contribute to certain
forms of respiratory disease, such as chronic bronchitis. Diseases that may be due to defective
CFTR function but do not meet the diagnostic criteria for CF are characterized as CFTR-
related diseases,

{814} In addition to cystic fibrosis, modulation of CFTR activity may be beneficial
for other diseases not directly caused by mutations in CFTR, such as secretory diseases and
other protein folding discases mediated by CFTR. CFTR regulates chioride and bicarbonate
flux across the epithelia of many cells to control fluid movement, protein solubilization, mucus
viscosity, and enzyme activity. Defects in CFTR can cause blockage of the airway or ducts in
many organs, including the liver and pancreas. Potentiators are compounds that enhance the
gating activity of CFTR present in the cell membrane. Any disease which involves thickening
of the mucus, impaired fluid regulation, impaired mucus clearance, or blocked ducts leading to
inflammation and tissue destruction could be a candidate for potentiators.

[815] These include, but are not limited to, chronic obstructive pulmonary disease
(COPD), asthma, smoke induced COPD, chronic bronchitis, rhinosinusitis, constipation, dry
eye disease, and Sjdgren’s Syndrome, gastro-csophageal reflux disease, galisiones, rectal
prolapse, and inflamnmatory bowet disease. COPD is characterized by airflow limitation that is
progressive and not fully reversible. The airflow limitation is due to mucus hypersecretion,
emphysema, and bronchiolitis. Activators of mutant or wild-type CFTR offer a potential
treatment of mucus hypersecretion and impaired mucociliary clearance that is common in
COPD. Specifically, increasing anion secretion across CFIR may facilitate fluid transport
into the arway surface liquid to hydrate the mucus and optimized periciliary fluid viscosity.
This would lead to enhanced mucociliary clearance and a reduction in the symptoms
associated with COPD. In addition, by preventing ongoing infection and inflammation due to
improved airway clearance, CFTR modulators may prevent or slow the parenchimal
destruction of the airway that characterizes emphysema and reduce or reverse the increase in
mucus secreting cell number and size that underlyses mucus hypersecretion in airway diseases.
Dy eye disease is characterized by a decrease in tear aqueous production and abnormal tear
fitm lipid, protein and mucin profiles. There are many causes of dry eye, some of which
include age, Lasik eye surgery, arthritis, medications, chemical/thermal burns, allergies, and
diseases, such as cystic fibrosis and Sidgrens’s syndrome. Increasing anion secretion via

L4
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CFTR would enhance fluid ransport from the corneal endothelial cells and secretory glands
surrounding the eye to increase corneal hydration. This would help to alleviate the symptoms
associated with dry eye disease. Sjdgrens’s syndrome is an autoimmune disease in which the
immune system attacks moisture-producing glands throughout the body, including the eye,
mouth, skin, respiratory tissue, liver, vagina, and gut. Symptoms, include, dry eve, mouth, and
vagina, as well as hung disease. The disease is also associated with rheumatoid arthritis,
systemic lupus, systemic sclerosis, and polymypositis/dermatomyositis. Defective protein
trafficking is believed to cause the disease, for which treatment options are limited.
Modulators of CFTR activity may hydrate the various organs afflicted by the disease and may
help to alleviate the associated symptoms. Individuals with cystic fibrosis have recurrent
episodes of intestinal obstruction and higher incidences of rectal polapse, gallstones, gastro-
esophageal reflux disease, GI malignancies, and inflammatory bowel discase, indicating that
CFTR function may play an iraportant role in preventing such diseases.

[018] As discussed above, it is believed that the deletion of residue 508 in AFSO8-
CFTR prevents the nascent protein from folding correctly, resolting in the inability of this
mutant protein to exit the ER, and traffic to the plasma membrane. As a result, insufficient
amounts of the mature protein are present at the plasma membrane and chloride transport
within epithelial tissues is significantly reduced. In fact, this cellular phenomenon of defective
ER processing of CFTR by the ER machinery, has been shown to be the underlying basis not
only for CF disease, but for a wide range of other isolated and inherited diseases. The two
ways that the ER machinery can malfunction is either by loss of coupling to ER export of the
proteins leading to degradation, or by the ER accumulation of these defective/misfolded
proteins {Aridor M, er al., Nature Med., 5(7), pp 745- 751 (1999); Shastry, B.S,, et al,,
Neurochem. International, 43, pp 1-7 (2003); Rutishauser, I, ef al., Swiss Med Wkiy, 132, pp
211-222 (2002); Morello, JP er al., TIPS, 21, pp. 466- 469 (2000); Bross P,, e /., Human
Mut., 14, pp. 186-198 (1999)]. The disecases associated with the first class of ER malfunction
are cystic fibrosis (due to misfolded AFS08-CFIR as discussed above), hereditary emphysema
{due to al-antiirypsin; non Piz variants), hereditary hemochromatosis, coagulation-fibrinolysis
deficiencies, such as protein C deficiency, Type | hereditary angioedema, lipid processing
deficiencies, such as familial hypercholesterolemia, Type 1 chylomicronemia,
abetalipoproteinemia, lysosomal storage diseases, such as I-cell disease/pseudo-Hurler,
Mucopolysaccharidoses (due to lysosomal processing enzvmes), SandhoffTay-Sachs (due to -
hexosaminidase), Crigler-Najjar type II (due to UDP-glucwronyl-sialye-transferase),
polyendocrinopathy/hyperinsulemia, Diabetes mellitus (due to insulin receptor), Laron

-5.
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dwarfism {due to growth hormone receptor), myleoperoxidase deficiency, primary
hypoparathyroidism (due to preproparathyroid hormone), melanoma (due 1o tyrosinase). The
diseases associated with the latter class of ER malfunction are Glycanosis CDG type |,
hereditary emphysema (due to al-Antitrypsin (PiZ variant), congenital hyperthyroidism,
osteogenesis imperfecta (due to Type I, 1, IV procollagen), hereditary hypofibrinogenemis
{due to fibrinogen), ACT deficiency (due to al-antichymotrypsin), Diabetes insipidus (DI},
neurophyseal DI (due to vasopvessin hormone/V Z-receptor), neprogenic DI (due to aquaporin
ID), Charcot-Marie Tooth syndrome {due to peripheral myelin protein 22), Perlizacus-
Merzhacher disease, newrodegenerative diseases such as Alzheimer’s disease (due to BAPP
and preseniling}, Parkinson’s disease, amyotrophic lateral sclerosis, progressive supranuclear
palsy, Pick’s disease, several polyglutamine neurclogical disorders such as Huntington's,
spinocerebullar ataxia type I, spinal and bulbar muscular atrophy, dentatorubal pallidoluysian,
and myotonic dystrophy, as well as spongiform encephalopathies, such as hereditary
Creutzfeldt-Jakob discase (due to prién protein processing defect), Fabry disease (due to
lysosomal a-galactosidase A), Straussler-Scheinker syndrome (due to Prp processing defect),
infertility pancreatitis, pancreatic insufficiency, osteoporosis, osteopenia, Gorham’s
Syndrome, chloride channelopathies, myotonia congenita (Thomson and Becker forms),
Bartter's syndrome type 111, Dent’s disease, hyperekplexia, epilepsy, hyperekplexia, lysosomal
storage disease, Angelman syndrome, Primary Ciliary Dyskinesia (PCD), PCD with situs
inversus (also known as Kartagener syndrome), PCD without situs inversus and ciliary aplasia,
and liver disease.

{817} Other diseases implicated by a mutation in CFTR include male infertility
caused by congenital bilateral absence of the vas deferens (CBAVD), mild pulmonary disease,
idiopathic pancreatitis, and allergic bronchopulmonary aspergillosis (ABPA). See, “CFTR-
opathies: discase phenotypes associated with cystic fibrosis transmembrane regulator gene
mutations,” Peader G. Noone and Michael R. Knowles, Respir. Res. 2001, 2: 328-332
(incorporated herein by reference).

[¢18] In addition to up-regulation of CFTR activity, reducing anion secretion by
CFTR modulators may be beneficial for the greatment of secretory diarrheas, in which
epithelial water transport is dramatically increased as a result of secretagogue activated
chloride transport. The mechanism involves elevation of cAMP and stimulation of CFTR.

{818} Although there are numerous causes of diarrhes, the major consequences of
diarrheal diseases, resulting from excessive chloride transport are common to all, and include
dehydration, acidosis, impaired growth and death. Acute and chronic diarrheas represent a

-6-
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major medical problem in many areas of the world. Diarrhea is both a significant factor in
malnuirition and the leading cause of death (5,000,000 deaths/year) in children less than five
vears old.

{828]  Secretory diarrheas are also a dangerous condition in patients of acquired
immunodeficiency syndrome (AIDS) and chronic inflammatory bowel disease (IBD). 16
million travelers to developing countries from industrialized nations every year develop
diarrhea, with the severity and number of cases of diarrhea varying depending on the country
and area of travel.

{8211 Diarrhea in barn animals and pets such as cows, pigs and horses, sheep, goats,
cats and dogs, also known as scours, is a major cause of death in these animals. Diarrhea can
result from any major transition, such as weaning or physical movement, as well as in
response (o a variety of bacterial or viral infections and generally occurs within the first few
hours of the animal's life,

{622} The mostcommon diarrheal causing bacteria is enterotoxogenic E.coli (ETEC)
having the K99 pilus antigen. Common viral causes of diarrhea include rotavirus and
coronavirus. Other infectious agents include cryptosporidium, giardia lamblia, and salmonelia,
among others,

[823] Symptoms of rotaviral infection include excretion of watery feces, dehydration
and weakness. Coronavirus causes a more severe illness in the newborn animals, and has a
higher mortality rate than rotaviral infection. Often, however, a young animal may be infected
with more than one virus or with a combination of viral and bacterial microorganisms at one
time. This dramatically increases the severity of the disease.

{824] Accordingly, there is a need for modulators of an ABC wransporter activity, and
compositions thereof, that can be used to modulate the activity of the ABC transporter in the
cell membrane of & mammmal.

[625] There is a need for methods of treating ABC transporter mediated diseases
using such modulators of ABC wansporter activity.,

{826] There is a need for methods of modulating an ABC transporter activity in an ex
vivo cell membrane of a mammal.

{027] There is a need for modulators of CFTR activity that can be used to modulate
the activity of CFTR in the cell membrane of a mammal.

{628} There is also a need for potent and selective CFTR potentiators of wild-type
and mutant forms of human CFTR. These mutant CFTR forms include, but are not limited to,
AF308del, G5S1D, R1ITH, 278845G->A.

-7
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{829] There is a need for methods of treating CFTR-mediated diseases using such
modulators of CFTR activity,
{838] There is a need for methods of modulating CFTR activity in an ex vive cell
membrane of a mamumnal,
SUMMARY OF THE INVENTION

{631} It has now been found that compounds of this invention, and pharmaceutically

acceptable compositions thereof, are useful as modulators of ABC transporter activity., These

compounds have the general formula It

R 0 ©
A2 ( N z N AP
F%Q o 2§ Fgﬁ F27
Rt ré
i

or a pharmaceutically acceptable salt thereof, wherein RY, Rz, R® R‘a’, R, Rﬁ, R7, and Ar'
are described generally and in classes and subclasses below.

{43Z] These compounds and pharmaceutically acceptable compositions are useful for
treating or lessening the severity of a variety of diseases, disorders, or conditions, including,
but not Hmited to, cystic fibrosis, Hereditary emphysema, Hereditary hemochromatosis,
Coagulation-Fibrinolysis deficiencies, such as Protein C deficiency, Type 1 hereditary
angicedema, Lipid processing deficiencies, such as Familial hypercholesterolemia, Type 1
chylomicronemia, Abetalipoproteinemia, Lysosomal storage diseases, such as [-cell
disease/Pseudo-Hurler, Mucopolysaccharidoses, Sandhof/Tay-Sachs, Crigler-Najjar type 11,
Polyendocrinopathy/Hyperinsulemia, Diabetes mellitus, Laron dwarfism, Myleoperoxidase
deficiency, Primary hypoparathyroidism, Melanoma, Glycanosis CDG type 1, Hereditary
emphysema, Congenital hyperthyroidism, Osteogenesis imperfecta, Hereditary
hypofibrinogenemia, ACT deficiency, Diabetes insipidus (D), Newophyseal DI, Neprogenic
DI, Charcot-Marie Tooth syndrome, Perlizaeus-Merzbacher disease, neurodegenerative
diseases such as AlzheimeR’s disease, Parkinson’s disease, Amyotrophic lateral sclerosis,
Progressive supranuclear plasy, Pick’s disease, several polyglutamine neurological disorders
asuch as Huntington, Spinocerebullar ataxia type I, Spinal and bulbar muscular atrophy,
Dentatorubal pallidoluysian, and Myotonic dystrophy, as well as Spongiform
encephalopathies, such as Hereditary Creutefeldi-Takob discase, Fabry disease, Straussler-

Scheinker syndrome, COPD, dry-eve disease, and Sjogren’s disease.

8544833 ¢
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DETALED DESCRIPTION OF THE INVENTION
1833] I General Description of Compounds of the Invention:
1634] The present invention relates to compounds of formula I useful as modulators

of ABC transporter activity:

or a pharmaceutically acceptable salt thereof, wherein:

Ar' is a 5-6 membered aromatic monocyelic ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen, or sulfur, wherein said ring is optionally fused to 2 5-12
mermbered monocyclic or bicyclic, aromatic, partially unsaturated, or satuated ring, wherein
each ring contains (-4 heteroatoms independently selected from nitrogen, oxygen, or sulfug,
wherein Ar' has m substituents, each independently selected from ~WR™:

W is a bond or is an optionally substituted C,-C; alkylidene chain wherein up to two
methylene units of W are optionally and independently replaced by ~CO-, -CS-, -COCO-, -
CONR’-, -CONR’NR'-, -COy-, -0CQO-, -NR'COq-, -0-, -NR'CONR’ -, -OCONR’ -, -NR'NR’, -
NRNR CO-, -NR'CG-, -§-, -80, -8G;-, -NR’-, -SG:NR’-, NR'S0;~, or -NR'SQ,NR'-;

RY is independently R, halo, NO;, CN, CF3, or OCFy;

m is 0-3;

each of RY, Rz, R R R", and R’ is indendently -X-R%

X is a bond or is an optionally substituted C;-Cy alkylidene chain wherein up to two
methylene units of X are optionally and independently replaced by ~CO-, -CS-, -COCO-, -
CORR’-, -CONR'NR -, -CO;-, -OC0-, -NR'COy-, -O-, -NR'CONR’-, -QCONR’ -, -NR'NR’, -
NR’NR’CO-, -NR'CO-, -§-, -S0, -30;-, -NR’-, -SO;NR’-, NR'80O;,-, or -NR'SO,NR-;

R*is independently R, halo, NO,, CN, CF3, or OCFs;

R® is hydrogen, CF3, -OR’, -8R’, or an optionally substituted C4 aliphatic group;

R’ is hydrogen or a C,¢ aliphatic group optionally substituted with ~X-R%;

R’ is independently selected from hydrogen or an optionally substituted group selected
from a C;.Cg aliphatic group, a 3-8-membered saturated, partially unsaturated, or fully
unsaturated monocyclic ring having 0-3 hetercatoms independently selected from nitrogen,
oxygen, or sulfur, or an 8-12 membered saturated, partially unsaturated, or fully unsaturated

bicyclic ring system having 0-5 heteroatoms independently selected from nitrogen, oxygen, or

-9
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sulfur; or two occurrences of R are taken together with the atom(s) to which they are bound o
form an optionally substituted 3-12 membered saturated, partially unsaturated, or fully
unsaturated monocyclic or bicyclic ring having 0-4 hetercatoms independently selected from

nitrogen, oxygen, or sulfur,

{635] In certain other embodiments, compounds of formula ¥ are provided:
R ¢ ©

or a pharmaceutically acceptable salt thereof, wherein:

Ar' is a 5-6 membered aromatic monocyclic ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen, or sulfur, wherein said ring is optionally fused to 2 5-12
membered monocyclic or bicyclic, aromatic, partially unsaturated, or saturated ring, wherein
each ring contains 0-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur,
wherein Ar' has m substituents each independently selected from ~WRY;

W is a bond or is an optionally substituted Ci-Cs alkylidene chain wherein up to two
methylene units of W are optionally and independently replaced by ~CO-, -CS-, -COCQ-, -
CONR'-, -CONR’NR’-, -COy-, -0CO-, -NR'COy-, -O-, -NR’CONR’ -, -OCONR’-, -NR’NR’, -
NR'NR'CGO-, -NR'CO-, -8-, -80, -S0,-, -NR’-, -S8O:NR’-, NR’SO;-, -NR'STNR -

RY is independently R’, halo, NO,, CN, CF3, or OCFs3;

m is (-5;

gach of RLRE R R, and R is independently —3-R”;

X is a bond or is an optionally substituted C;-Cg alkylidene chain wherein up to two
methylene units of X are optionally and independently replaced by ~CG-, -CS-, -COCO-, -
CONR’-, -CONR’NR’-, -COy~, -0CO-, -NR'COy-, -O-, -NR'CONR' -, -OCONR’-, -NR’NR’, -
NR'NR'CO-, -NR'CO-, -§-, -80, -80;-, -NR’-, -SO,NR’-, NR’8Oq-, or -NR'SONR’-;

R*is independently R’, halo, NO,, CN, CFs, or OCFj;

R is hydrogen, CF3, -OR’, -SR’, or an optionally substituted C1-C8 aliphatic group;

R’ is hydrogen or a C1-C6 aliphatic group optionally substituted with ~X-R;

R’ is independently selected from hydrogen or an optionally substituted group selected
from a C; Csaliphatic group, a 3-8-membered saturated, partially unsaturated, or fully
unsaturated monocyclic ring having 0-3 heteroatoms independently selected from ﬁitrogen,

oxygen, or sulfur, or an 8-12 membered saturated, partially unsaturated, or fully unsaturated
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bicyche ring system having 0-5 heteroatoms independently selected from nitrogen, oxygen, or
sulfur; or two occumrences of R’ are taken together with the atom(s) to which they are bound to
form an optionally substituted 3-12 membered saturated, partially unsaturated, or fully
unsaturated monocyclic or bieyclic ring having 0-4 hetercatoms independently selected from
nitrogen, oxygen, or sulfur;

provided that:

i) when R}, Rz, R, R‘i, Rs, Réand R are hydrogen, then Arl is not phenyl, 2-
methoxyphenyl, 4-methoxyphenyl, 2-methylphenyl, 2,6-dichlorophenyl, 2,4-dichlorophenyl, 2-
bromophenyl, 4-bromophenyl, 4-hydroxyphenyl, 2,4-dinitrophenyl, 3,5-dicarboxylic acid
phenyl, 2,4-dimethyiphenyl, 2,6-dimethylphenyl, 2-ethylphenyl, 3-nitro-4-methylphenyl, 3-
carboxylic-acid phenyl, 2-fluorophenyl, 3-fluorophenyl, 3-triflucromethyiphenyt, 3-
ethoxyphenyl, 4-chlorophenyl, 3-methoxyphenyl, 4-dimethylaminophenyl, 3,4-dimethylphenyl,
2-ethylphenyl, or 4-ethoxycarbonylphenyl;

iy when RY, R%, R, R, RCand R are hydrogen, and R* is methoxy, then Ar is not 2-
fluoropheny! or 3-fluorophenyl;

iii) when R', R, R, R®, R®and R are hydrogen, R? is 1,2,3 4-tetrabiydroisoquinolin-1-
yi-suifonyl, then Ar' is not 3-triflucromethyiphenyl;

iv) when R', R%, R, R, RP and R are hydrogen, R® is methyl, then Ar' is not phenyl;

v} whenRY, R R®, R®and R’ are hydrogen, R? and R, taken together, are
methylenedioxy, then Ar is not 4-chlorophenyl, 4-bromophenyl, 4-nitrophenyl, 4-
carboethoxyphenyl, 6-ethoxy-benzothiazol-2-yl, 6-carboethoxy-benzothiazol-2-vi, 6-halo-
benzothiazol-2-yl, G-nitro-benzothiazol-2-yl, or 6-thiocyano-benzothiazol-2-yi.

vi) when R, RY, R°, R®and R7 are hydrogen, R and R®, taken together, are
methylenedioxy, then Ar' is not 4-substituted phenyl wherein said substituent is ~SO,NHR™,
wherein R is 2-pyridinyl, 4-methyl-2-pyrimidinyl, 3,4-dimethyl-S-isoxazolyl;

vii) when R', R%, B%, RY, R, RS, and R are hydrogen, then At is not thiazol-2-yl, 14-
1,2,4-triazol-3-y1, or 1H-1,3,4-triazol-2-v1;

viii) when R', R%, R?, R®, R®, and R are hydrogen, and R* is CF;, OMe, chlore, SCF,, or
QCF;, then Ar' is not J-methyl-1,2-oxazol-3-yl, thiazol-2-yl, 4-flucrophenyl, pyrimidin-2-v, 1-
methyl-1,2-(1H)-pyrazol-3-yl, pyridine-2-yi, phenyl, N-methyl-imidazol-2-y1, imidazol-2-y1, 5-
methyl-imidazol-2-yl, 1,3-oxazol-2-y}, or 1,3,5-(J H)-trigzol-2-y1;

ix) when R', R, R?, R, R®, R®, and R’ each is hydrogen, then Ar' is not pyrimidin-2-y1,
4,6-dimethyl-pyrimidin-2-yl, 4-methoxy-6-methyl-1,3,3-triazin-2-yl; 5-bromo-pyridin-2-y},
pyridin-2-yl, or 3,3-dichloro-pyridin-2-vi;
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x) when R', R%, R, RY, R® and R each is hydrogen, RS is hydroxy, then Ar! is not 2,6
dichloro-4-aminosulfonyl-phenyi;

i) when R*or RY is an optionaily substituted N-piperazyi, N-piperidyl, or N~
morpholinyl, then Ar' is not an optionally substituted ring selected from thiazol-2-v1, pyridyl,
phenyl, thiadiazolyl, benzothiazol-2-vl, or indazolyl;

xit) when R% is optionally substituted cyclohexylamino, then Ar' is not optionally
substituted phenyl, pyridyl, or thiadiazolyl;

xiii) Ar' is not optionally substituted tetrazolyl;

xiv when R%, RY, R®, R®, and R each is hydrogen, and R' and R’ both are
simultaneously CF, chioro, methyl, or methoxy, then Ar' is not 4,5-dihydro-1,3-thiazol-2-v1,
thiazol-2-yl, or [3,5-bis{trifluoromethyl)-/ H-pyrazol-1-yliphenyl;

%v) when R, R RS, R® and R’ each is hydrogen, and Artis thiazol-2-vl, then neither R®
nor R is isopropyl, chloro, or CFy;

xvi) when Ar' is 4-methoxyphenyl, 4-trifluoromethyiphenyl, 2-flucrophenyl, phenyl, or
3-chlorophenyl, then;

a) when RLRLRYUR . Rﬁ, and R’ each is hydrogen, then R® is not methoxy; or

b} when rRLRNRURS ,R® and R eachis hydrogen, then R?is not chioro:; or

¢y when R, RS R* R® R®, and R each is hydrogen, then R* is not methoxy; or

d) when when R RS, R* RS and R each is hydrogen, and R’ is ethyl, then R? is not
chiloro;

e} when rLUORE R R, R® and R’ each is hydrogen, then R is not chioro;

avi) when RY, R®, R%, R® R®, and R each is hydrogen, and R is CF; or OCF, then Ar!
is not {3,3-bis(rifluoromethyl)- H-pyrazol-1 -yliphenyl;

xvii) when R, R%, R*, R®, R®, and R each is hydrogen, and R3 is hydrogen or CF3, then
Arl is not a pheny! substituted with ~-OCHCHoPh, -OCH,CH,(2-triflucromethyl-phenyl), -
OCHCHy-(6,7-dimethoxy-1,2,3 4-tetrahydroisoquinolin-2-y1), or substituted 1#H-pyrazol-3-yl;
and

xviii) the following two compounds are excluded:
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and

[036] 2. Compounds and Definitions:

[837] Compounds of this invention include those described generally above, and are
further illustrated by the classes, subclasses, and species disclosed herein. As used herein, the
following definitions shall apply unless otherwise indicated.

[838] The term "ABC-transporter” as used herein means an ABC-transporter protein
or 2 fragment thereof comprising at least one binding domain, wherein said protein or
fragment thereof is present in vive or in vitro. The term "binding domain” as used herein
means a domain on the ABC-transporter that can bind to a modulator. See, e.g., Hwang, T. C.
et al, . Gen. Physiol. (1998 111(3), 477-90.

{639} The term "CFTR" as used herein means cystic fibrosis iransmembrane
conductance regulator or a mutation thereof capable of regulator activity, including, but not
limited to, AFS08 CFIR and GS351D CFIR (see, e.g., hitp//www.genet.sickkids.on.cacft/,
for CFTR mutations).

{848] The term "modulating” as used herein means increasing or decreasing by a2
measurable amount.

{041} For purposes of this invention, the chemical elements are identified in
accordance with the Periodic Table of the Elements, CAS version, Handbook of Chemistry

and Physics, 75™

Ed. Additionally, general principles of organic chemistry are described in
“Organic Chemistry”, Thomas Somrell, University Science Books, Sausalito: 1999, and
“March’s Advanced Organic Chemistry™, 5™ Ed., Rd.; Smith, M.B. and March, I., John Wiley
& Sons, New York: 2001, the entire contents of which are hereby incorporated by reference.
[842] As described herein, compounds of the invention may optionally be substituted
with one or more substituents, such as are illustrated generally above, or as exemplified by

- 13-
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particular classes, subclasses, and species of the invention. It will be appreciated that the
phrase “optionaily substituted” is used interchangeably with the phrase “substituted or
unsubstituted.” In general, the term “substituted”, whether preceded by the term “optionally”
or not, refers to the replacement of hydrogen radicals in a given structure with the radical of 2
specified substituent. Unless otherwise indicated, an optionally substituted group may have a
substituent at each substitutable position of the group, and when more than one position in any
given structure may be substituted with more than one substituent selected from a specified
group, the substituent may be either the same or different at every position. Combinations of
substituents envisioned by this invention are preferably those that result in the formation of
stable or chemically feasible compounds. The term “stable”, as used herein, refers to
compounds that are not substantially altered when subjected to conditions to allow for their
production, detection, and preferably their recovery, purification, and use for one or more of
the purposes disclosed herein. In some embodiments, a stable compound or chemically
feasible compound is one that is not substantially altered when kept at a temperature of 40°C
or less, in the absence of moisture or other chemically reactive conditions, for at least a week,
{043] The term “aliphatic” or “aliphatic group”, as used herein, means a straight-
chain {i.e., unbranched) or branched, substituted or unsubstituted hydrocarbon chain that is
completely saturated or that contains one or more units of unsaturation, or a monocyclic
hydrocarbon or bicyclic hydrocarbon that is completely saturated or that contains one or more
units of unsaturation, but which is not aromatic (also referred to herein as "carbocycle”
“cycloaliphatic” or “cycloalkyl™), that has a single point of attachment to the rest of the
molecule. Unless otherwise specified, aliphatic groups contain 1-20 aliphatic carbon atoms.
In some embodiments, aliphatic groups contain 1-10 aliphatic carbon atoms. In other
embodiments, aliphatic groups contain 1-8 aliphatic carbon atoms. In still other embodiments,
aliphatic groups contain 1-6 aliphatic carbon atoms, and in yet other embodiments aliphatic
groups contain 1-4 aliphatic carbon atoms. In some embodiments, “cycloaliphatic” (or
“carbocycle” or “cycloalkyl”) refers to a monocyclic C3-Cg hvdrocarbon or bicyclic or
tricyclic Ce-Ciy hydrocarbon that is completely saturated or that contains one or more units of
unsaturation, but which is not aromatic, that has & single point of attachment to the rest of the
molecule wherein any individual ring in said bicyclic ring system has 3-7 members. Suitable
aliphatic groups include, but are not limited to, linear or branched, substituted or unsubstituted
alkyl, alkenyl, alkynyl groups and hybrids thereof such as (cycloalkybalkyl,
{cycloalkenylalky! or (cycloalkyljalkenyl. Suitable cycloaliphatic groups include cycloatkyl,

T
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bicyclic cycloalkyl (e.g., decalin), bridged bicycloalkyl such as norbornyi or [2.2.2]bicyclo-
octyl, or bridged tricyclic such as adamantyl.

[644] The term “heteroaliphatic”, as used herein, means aliphatic groups wherein one
or two carbon atoms are independently replaced by one or more of oxygen, sulfur, nitrogen,
phosphorus, or silicon. Heteroaliphatic groups may be substituted or unsubstituted, branched
or unbranched, cyclic or acyclic, and include “heterocycle”, “heterocyclyl”,
“heterocycloaliphatic”, or “heterocyclic” groups.

{845] The term “heterocycle”, “heterocyclyl”, “heterocycloaliphatic”, or
“heterocyclic” as used herein means non-aromatic, monocyelic, bicyelic, or tricyclic ring
systems in which one or more ring members is an independently selected heteroatom. In some
embodiments, the “heterocycle”, “heterocyclyl”, “heterocycloaliphatic”, or “heterocyclic”
group has three to fourteen ring members in which one or more ring members is a heteroatom
independently selected from oxygen, sulfur, nitrogen, or phosphorus, and each ring in the
system containg 3 to 7 ring members,

{8461 The term “heteroatom” means one of more of oxygen, sulfur, nitrogen,
phosphorus, or silicon (including, any oxidized form of nitrogen, sulfur, phosphorus, or
siticon; the quaternized form of any basic nitrogen or; a substitutable nitrogen of a heterocyclic
ring, for example N (as in 3 4-dihydro-2H-pyrrolyl), NH (as in pyrrolidinyl) or NR" {as in N-
substituted pyrrolidinyi)).

{8471 The term "unsaturated”, as used herein, means that a moiety has one or more
units of unsaturation.

[#48] The term “alkoxy”, or “thicalkyl”, as used herein, refers o an alkyl group, as
previously defined, attached to the principal carbon chain through an oxygen (“alkoxy™) or
sulfur (“thicalky!”} atom.

{0481 The terms “haloaliphatic” and “haloalkoxy” means aliphatic or alkoxy, as the
case may be, substituted with one or more halo atoms. The term “halogen” or "halo” means F,
Cl, Br, or I Examples of haloaliphatic incude -CHE,, -CHuF, -CF;, -CFp-, or perhaloalkyl,
such as, -CFCF;.

1656] The term “aryl” used alone or as part of a larger moiety as in “aratkvl”,
“aralkoxy”, or “aryloxyalkyl”, refers to monocyclic, bicyclic, and tricyclic ring systems having
a total of five to fourteen ring members, wherein at least one ring in the system is aromatic and
wherein each ring in the system contains 3 to 7 ring members. The term “aryl” may be used
interchangeably with the term “aryl ring”. The term "aryl” also refers to heteroaryl ring
systems as defined hereinbelow.
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{051] The term “heteroaryl”, used alone or as part of a larger moiety as in
“heteroaralkyl” or “heteroarylalkoxy”, refers to monocyclic, bicyclic, and tricyclic ring
systems having a total of five to fourteen ring wembers, wherein at least one ring in the system
is aromatic, at least one ring in the system contains one or more hetercatoms, and wherein
each ring in the system contains 3 to 7 ring members. The term “heteroary]l” may be used
interchangeably with the term “heteroaryl ring” or the term “hetercaromatic”.

{0521 An aryl (including aralkyl, aralkoxy, aryloxyalkyl and the like) or hetercaryl
{(including heteroaralkyl and heteroarylalkoxy and the like) group may contain one or more
substituents, Suitable substituents on the unsaturated carbon atom of an aryl or heteroaryl
group are selected from halo; -R®; -OR®; -5R®; 1,2-methylene-dioxy; 1,2-ethylenedioxy;
phenyl (Ph) optionally substituted with R% -O(Ph) optionally substituted with R®; «(CHy),.
»APh}, optionally substituted with R®; -CH=CH(Ph}, optionally substituted with R®; -NG,; -CN;
-N{R®); -NRC{OMR®; -NROCOIN(R ); -NROCO,R®; -NRNRC{O)R®; -
NRNRC{ONR ) -NRNRCOR; -C(OXCOIR®; -COXCHC(OR®; -CO.R™; -C(OIR?; -
CLOMNER); -OCOMNRz; -S(ORR; -S0NR,; -S(OIR®; -NR*SO:N(R),; -NRSO,R;
SCL=SIN(R ")y -C{=NH}-N(R"); or (CH)e ,NHC(O)R® wherein each independent
occurrence of R° is selected from hydrogen, optionally substituted C, ¢ aliphatic, an
unsubstituted 5-6 membered heteroaryl or heterocyclic ring, phenyl, -O(Ph), or -CH,{(Ph), or,
notwithstanding the definition above, two independent ocaurrences of R®, on the same
substituent or different substituents, taken together with the atom(s) to which each R° group is
bound, form a 3-B-membered cycloalkyl, heterocyclyl, aryl, or heteroaryl ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur. Optional substituents on
the aliphatic group of R° are selected from NH,, NH(C, saliphatic), N(C4aliphatic,, halo, C,.
saliphatic, OH, O(Csaliphatic), NO,, CN, CO:H, COy(C saliphatic), O(haloC; 4 aliphatic), or
haloCy qaliphatic, wherein each of the foregoing Ciualiphatic groups of R® is unsubstituted.

{853} An aliphatic or heteroaliphatic group, or a non-aromatic heterocyclic ring may
contain one or more substituents. Suitable substituents on the saturated carbon of an aliphatic
of heteroaliphatic group, or of a non-aromatic heterocyclic ring are selected from those listed
above for the unsaturated carbon of an aryl or heteroaryl group and additionally include the
following: =0, =S, sNNHR’, =NN(R};, =NNHCOIR', =NNHCO(alkyl), =NNHSO:(alkyD),
or =NR’, where each R’ is independently selected from hydrogen or an optionally substituted
Ci.¢ aliphatic, Optional substituenis on the aliphatic group of R’ are selected from NH;,
NH(C,.4 aliphatic), N(Cy.4 aliphatic),, halo, Ci4 aliphatic, OH, O(Cy4 aliphatic), NO», CN,
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COyH, CO(Cy.4 aliphatic), Othalo €y aliphatic), or halo(Cy4 aliphatic), wherein each of the
foregoing C;4aliphatic groups of R” is unsubstituted.

[654] Optional substituents on the nitrogen of a non-aromatic heterocyclic ring are
selected from ~R*, -N(R"), -C{OIR", -CO.R”, -COXCOR", -C(OICHC{O)R", -SO,RY,
~SONR Y, -C=8SNR ), -C=NH-NR ), or -NR'SO:R"; wherein K* is hydrogen, an
optionally substituted C, aliphatic, optionally substituted phenyl, optionally substituted
-0(Ph}, optionally substituted ~-CH{(Ph)}, optionally substituted -(CHy) i »(Ph); optionally
substituted -CH=CH(Fh); or an unsubstituted 5-6 membered heteroaryl or heterocyclic ring
having one to four heteroatoms independently selected from oxygen, nitrogen, or sulfur, or,
notwithstanding the definition above, two independent occurrences of R, on the same
substituent or different substituents, taken together with the atom(s) to which each R group is
bound, form a 3-8-membered cycloalkyl, heterocyclyl, aryl, or heteroaryl ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur. Optional substituents on
the aliphatic group or the phenyl ring of R” are selected from NHy, NH(C,.4 aliphatic), N(C; 4
aliphatich, halo, Cy 4 aliphatic, OH, O(C,4 aliphatic), NGy, CN, COoH, COx(C, .4 aliphatic),
Ofhalo Cy4 aliphatic), or halo{C, 4 aliphatic), wherein each of the foregoing C, 4aliphatic
groups of R” is unsubstituted.

{8551 The term “alkylidene chain” refers 1o a straight or branched carbon chain that
may be fully saturated or have one or more units of unsaturation and has two points of
attachment to the rest of the molecule. The term “spirocycloalkylidene” refers to a carboeyclic
ring that may be fully saturated or have one or more units of unsaturation and has two points
of attachment from the same ring carbon atom to the rest of the molecule.

{058] As detailed above, in some embodiments, two independent occurrences of R®
{or R", or any other variable similarly defined herein), are taken together together with the
atom(s} to which each variable is bound to form a 3-8-membered cycloalkyl, heterocyclyl,
aryl, or heteroaryl ring having 0-3 heteroatoms independently selected from nitrogen, oxygen,
or sulfur. Exemplary rings that are formed when two independent occurrences of R (or R', or
any other variable similarly defined herein) are taken together with the atom(s) to which each
variable 1s bound include, but are not limited to the following: a) two independent occurrences
of R” {or R", or any other variable similarly defined herein) that are bound to the same atom
and are taken together with that atom to form a ring, for example, N{R%),, where both
occurrences of R are taken together with the nitrogen atom to form a piperidin-1-vl,
piperazin-1-yl, or morpholin-4-yl group; and b) two independent occurrences of R (or R', or
any other variable similarly defined herein) that are bound io different stoms and are taken
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together with both of those atoms to form a ring, for example where 8 phenyl group is

" ’ s]
substituted with two occurrences of OR® Y OR , these two occurrences of R® are taken

together with the oxygen atoms to which they are bound to form a fused 6-membered oxygen
O

containing ring: Y0 . It will be appreciated that a variety of other rings can be
formed when two independent occurrences of R® {or R”, or any other variable similarly
defined herein) are taken together with the atom(s) to which each variable is bound and that
the examples detailed above are not intended to be limiting,

{8371 A substituent bond in, e.g., 8 bicyclic ring system, as shown below, means that

the substituent can be attached to any substitutable ring atom on either ring of the bicyclic ring

(e
= (WR™),

{858] Unless otherwise stated, structures depicted herein are also meant to include all

system:

isomeric {e.g., enantiomeric, diastereomeric, and geometric (or conformational)) forms of the
structure; for example, the R and S configurations for each asymmetric center, (Z) and (E)
double bond isomers, and (£) and (E) conformational isomers. Therefore, single
stereochemical isomers as well as enantiomeric, diasiercomeric, and geometric (or
conformational) mixtures of the present compounds are within the scope of the invention.
Unless otherwise stated, all tautomeric forms of the compounds of the invention are within the
scope of the invention. E.g., when R® in compounds of formula 1 is hydrogen, compounds of

formula I may exist as tautomers:

Additionally, unless otherwise stated, structures depicted herein are also meant to include
compounds that differ only in the presence of one or more isotopically enriched atoms. For
example, compounds having the present structures except for the replacement of hydrogen by

deuterium or tritium, or the replacement of a carbon by a "C- or *C-enriched carbon ave within
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the scope of this invention. Such compounds are useful, for example, as analytical tools or

probes in biological assays.

[858] 3. Description of Exemplary Compounds:

{860] In some embodiments of the present invention, Art is selected from:

a-i a-ii:

wherein ring &; 3-6 membered aromatic monocyclic ring having (-4 hetercatoms
independently selected from nitrogen, oxygen, or sulfur; or

Ay and Ay, together, is an 8-14 aromatic, bicyelic or tricyclic aryl ring, wherein each
ring contains (-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur,

{661] Insome embodiments, A; is an optionally substituted 6 membered aromatic
ring having 0-4 heteroatoms, wherein said heteroatom is nitrogen. In some embodiments, A,
is an optionally substituted phenyl. Or, A, is an optionally substituted pyridyl, pyrimidinyl,
pyrazinyl or triazinyl. Or, Ay is an optionally substituted pyraziny! or triazinyl. Or, A isan
optionally substituted pyridyl.

[862] Insome embodiments, A; is an optionally substituted S-membered aromatic
ring having 0-3 heteroatoms, wherein said heteroatom is nitrogen, oxygen, or sulfur. In some
embodiments, A, is an optionally substituted 5-membered aromatic ring having 1-2 nitrogen
atoms. In one embodiment, A, is an optionaily substituted S-membered aromatic ring other
than thiazolyl

{863] In some embodiments, &; is an optionally substituted 6 membered sromatic
ring having 0-4 heteroatoms, wherein said heteroatom is nitrogen. In some embodiments, A,
is an optionally substituted phenyl. Or, Az is an optionally substituted pyridyl, pyrimidinyl,
pyrazinyl, or riazinyl,

{8641 In some embodiments, A; is an optionally substituted S-membered aromatic
ring having (-3 heteroatoms, wherein said heteroatom is nifrogen, oxygen, or sulfur. Insome
embodiments, Az is an optionally substituted 5-membered aromatic ring having 1-2 nitrogen
atoms. In certain embodiments, A; is an optionally substituted pyrrolyl,

{8651 Insome embodiments, A; is an optionally substituted 5-7 membered saturated

or unsaturated heterocyclic ring having 1-3 hetercatoms independently selected from nitrogen,
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sulfur, or oxygen. Exemplary such rings include piperidyl, piperazyl, morpholinyl,
thiomorpholinyl, pyrrolidinyl, tetrahydrofuranyl, etc.

{066] In some embodiments, A; is an optionally substituted 5-10 membered saturated
or unsaturated carbocyclic ring. In one embodiment, &» is an optionally substituted 5-10

membered saturated carbocyclic ring. Exemplary such rings include cyclohexyl, cyclopentyl,

ete.
{8671 In some embodiments, ring A; is selected from:
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wherein ring A, is fused o ring A, through two adjacent ring atoms.

{668] In other embodiments, W is a bond or is an optionally substituted C ¢
alkylidene chain wherein one or two methylene units are optionally and independently
replaced by O, NR', §, 5Q, SO, or COO0, CO, SGNR', NR’ SO, CIOINR’, NR'CO),
OC(O), OC(OINR’, and RY is R’ or halo. In still other embodiments, each occurrence of
WRY is independently -C1-C3 alkyl, C1-C3 perhaloatkyl, -O(CL1-Clalkyl), -CF;, -OCF;, -
SCHy, -F, ~CL, -Br, or -COOR’, -COR’, -OG{CHNR KR, -O(CHNER YR, -

CONR MR}, (CH:OR, {CH)OR’, optionally substituted monocyclic or bicyclic aromatic
ring, optionally substituted arylsulfone, optionally substituted 5-membered heteroaryl ring, -
NERIRTD, (CHa)NER DR, or {(CHOYNR MR’}

[86%] Insome embodiments, mis Q. Or,mis I, Or mis 2. In some embodiments,
mis 3. In vet other embodiments, m is 4.

[§76] In one embodiment, R’ is X-R*, In some embodiments R is hydrogen. Or, R
is an optionally substituted C; g aliphatic group. In some embodiments, R is optionally
substituted C;4 aliphatic. Or, R is benzyl.

[671] In some embodiments R® is hydrogen. Or, R®is an optionally substituted C, 5
aliphatic group. In some embodiments, R® is optionally substituted C4 aliphatic. In certain
other embodiments, R® is -(0-C;, aliphatic) or -(5-Cy. aliphatic). Preferably, R® is -OMe or -
SMe. In certain other embodiments, Ry is CFs.

{072] In one embodiment of the present invention, Ri, Rz, R3, and B* are
simultaneously hydrogen. In another embodiment, R® and R are both simultaneously

hydrogen.
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{8731 In another embodiment of the present invention, R, Rz, R’ LR and R are
simultaneously hydrogen. In another embodiment of the present invention, R, R, R* R* R®
and R® are simultaneously hydrogen.

{874} In another embodiment of the present inveuntion, R is X-R*, wherein X is -
SO,NR’ -, and R is R:ie, RYis -SOHN(R . In one embodiment, the two R’ therein taken
together form an optionally substituted 5-7 membered ring with 0-3 additional heteroatoms
selected from nitrogen, oxygen, or sulfur. Or, RLURN R R and RS are simultaneously
hydrogen, and R%is SONR ).

{8751 In some embodiments, X is a bond or is an optionally substituted Cy ¢
alkylidene chain wherein one or two non-adjacent methylene units are optionally and
independently replaced by O, NR’, S, 80, or COO, €O, and R® is R’ or halo. In still other
embodiments, each occurrence of XR® is independently -Ciaalkyl, -O(Czalkyh), -CF;, -OCF;,
-5CF, -F, -CL, -Br, OH, -COOR’, -COR’, -G{CH, ) N(R" YR, -O(CHINR ¥R}, -
CONRMR’), (CH:0R’, (CHOR’, optionally substituted phenyl, -N(R¥R"), -
(CHRNERHR), or (CHONR MR}

{0761 In some embodiments, R’ is hydrogen. In certain other embodiment, R is Cpy
straight or branched aliphatic.

{6771 In some embodiments, R” is selected from hale, cyano, CF;, CHF,, OCHY,,
Me, Et, CH{Me);, CHMeE!, n-propyl, t-butyl, OMe, OFt, OPh, O-fluorophenyl, O-
difluorophenyl, O-methoxyphenyl, O-tolyl, O-benzyl, SMe, SCF;, SCHF,, SEt, CH,CN, NH,,
NHMe, N(Me);, NHEL, N(Et);, C(OYCH;, C(OWh, C(O)NH,, 8Ph, SO;-(amino-pyridyl),
SONH,, 50:Ph, SO NHFh, SO:-N-morpholine, SO,-N-pyrrolidyl, N-pyrrolyl, N-
morpholino, 1-piperidyl, phenyl, benzyl, {cyclohexyl-methylamino)methyl, 4-Methyl-2,4-
dihydro-pyrazol-3-one-2-yl, benzimidazol-2yl, furan-2-vi, 4-methyl-4H-{1,2 4}iriazol-3-v1, 3-
{4’ -chlorophenyl}-{1,2,4Joxadiazol-S-yl, NHC(O)Me, NHC(O)E:, NHC(O)Ph, NHSOMe, 2-
indolyl, S-indolyl, -CHCHyOH, -OCF;, O-(2,3-dimethyiphenyt), 5-methylfuryl, -SO;-N-
piperidyl, 2-tolyl, 3-tolyl, 4-tolyl, O-butyl, NHCO,C(Me);, CO,C(Me),, isopropenyl, n-butyl,
0-(2,4-dichlorophenyl), NHSG,PhMe, O-(3-chloro-S-trifluoromethyl-2-pyridyl),
phenythydroxymethyl, 2,5-dimethylpymrolyl, NHCOCHC(Me), O-(2-tert-butyl)phenyl, 2,3-
dimethylphenyl, 3,4-dimethylphenyl, 4-hydroxymethy! phenyl, 4-dimethylaminophenyl, 2-
trifluoromethylphenyl, 3- trifluoromethylpbenyl, 4- trifluoromethylphenyl, 4-
cyanomethylphenyl, 4-isobutylphenyl, 3-pyridyl, 4-pyridyl, 4-isopropyliphenyl, 3-
isopropylphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 3,4-
methylenedioxyphenyl, 2-ethoxyphenyl, 3-ethoxyphenyl, 4-ethoxyphenyl, 2-

-3
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methylthiophenyl, 4-methylthiophenyl, 2,4-dimethoxyphenyl, 2,5-dimethoxyphenyl, 2,6-
dimethoxyphenyl, 3 4-dimethoxyphenyl, S-chloro-2-methoxyphenyl, 2-OCF;-phenyl, 3-
trifluoromethoxy-phenyl, 4-triflucromethoxyphenyl, 2-phenoxyphenyl, 4-phenoxyphenyl, 2-
fluoro-3-methoxy-phenyl, 2,4-dimethoxy-5-pyrimidyl, S-isopropyl-2-methoxyphenyl, 2-
fluorophenyl, 3-fluorophenyl, 4-fuorophenyl, 3-cyanophenyl, 3-chlorophenyl, 4-
chlorophenyl, 2,3-diflucrophenyl, 2,4-difluorophenyl, 2,5-diflucrophenyl, 3,4-diflucrophenyl,
3,5-difluorophenyl, 3-chloro-4-flucro-phenyl, 3,5-dichlorophenyl, 2,5-dichlorophenyl, 2,3-
dichlorophenyl, 3.4-dichlorophenyl, 2 4-dichlorophenyl, 3-methoxycarbonylphenyl, 4-
methoxycarbonyl phenyl, 3-isopropyloxycarbonyiphenyl, 3-acetamidophenyl, 4-flucre-3-
methylphenyl, 4-methanesulfinyl-phenyl, 4-methanesulfonyl-phenyl, 4-N-(2-NN-
dimethylaminoethyhcarbamoylphenyl, S-acetyl-2-thienyl, 2-benzothienyl, 3-benzothienyl,
furan-3-yl, 4-methyl-2-thienyl, 5-cyano-2-thienyl, N’-phenylcarbonyi-N-piperazinyl, -
NHCOEt, -NHCO:Me, N-pyrrofidinyl, -NHSO»CH, ), N-piperidine, -NHSO(CH,), N-
morpholine, -NHSOx(CH pN(Me),, COCHN(Me)YCOCH,NEHMe, -CO;Et, O-propyl, -
CH,CHNHCG,C{Me)s, hydroxy, aminomethyl, pentyl, adamantyl, cyclopentyl, ethoxyethyi,
C(Me),CH,OH, C{Me)COE:, -CHOHMe, CHL,CGLEL, -C(Me)CHNHCO,C(Me);s,
O(CH,), OEL, O(CH2),0H, COMe, hydroxymethyl, , 1-methyl-1-cyclohexyl, 1-methyl-1-
cyclooctyl, I-methyl-t-cycloheptyl, CEG,C(Me)s, C(ED:, CONHCH,CH(Me),, 2-
aminomethyl-phenyl, ethenyl, 1-piperidinylcarbonyl, ethynyl, cyclohexyl, 4-
methylpiperidinyl, -OCOMe, -C(Me),CHNHCO,CH,CH(Me);, -
C{Me)CHNHCOCHCHCH;, . CMe ) CHNHCO,EL, -C(MepnCHNHCO Me, -
CiMe),CHRNHCOCHAC(Me s, -CHoNBCOCE,, -CHNHCO,C(Me)s, -

CMe ) CHNHCO:(CH:CH,, CMe ), CHONHCO,(CH ROMe, C(OH) (CFs), -
C(MejCHNHCOCHy-tetrshydrofurane-3-yi, C(MepCHO(CH ) 0Me, or 3-ethyl-2,6-
dioxopiperidin-3-yl,

{0781 In one embodiment, R’ is hydrogen.

{8791 In one embodiment, R’ is 2 C1-C8 aliphatic group, optionally substituted with
up to 3 substituents selected from halo, CN, CF;, CHE,, OCF;, or OCHF,, wherein up to two
methylene units of said C1-C8§ aliphatic is optionally replaced with —CO-, -CONH(C1-C4
alkyl)-, -COq-, -OCO-, -N(C1-C4 alkyDCO;-, -O-, -N{C1-C4 alkyDHCON(C-C4 alkyl)-,
SQCON(CE-C4 alkyl)-, -N(C1-C4 alkyhCO-, -8-, -N{C1-C4 alkyl)y-, -SO,N(C1-C4 alkyl)-,
N(C1-C4 alkyDS0y-, or -N(C1-C4 alkyDSON(C-C4 alkyl)-.

(0801 In one embodiment, R’ is a 3-8 membered saturated, partially unsaturated, or
fully unsaturated monocyclic ring having 0-3 heterocatoms independently selected from

S04
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nitrogen, oxygen, or sulfur, wherein R’ is optionally substituted with up to 3 substituents
selected from halo, CN, CF;, CHF,, OCF,, OCHF,, or C1-C86 alkyl, wherein up to two
methylene units of said C1-C6 alkyl is optionally replaced with -CO-, -CONH(C1-C4 alkyl)-,
-LC0-, -0CO-, -N(C1-C4 alkylCO;-, ~O-, -N(C1-C4 alkyDCON(C1-C4 alkyl)-, -OCON(CI-
C4 atkyly-, -N(C1-C4 alkyl)CO-, -8-, -N(C1-C4 alkyl)-, -SON(C1-C4 alkyl)-, N(C1-C4
alkyD}SOh-, or -N(C1-C4 alkyl}SO,N(C1-C4 alkyi)-.

[981] Inone embodiment, R’ is an 8-12 membered saturated, partially unsaturated, or
fully unsaturated bicyclic ring system having 0-5 heteroatoms independently selected from
nitrogen, oxygen, or sulfir; wherein R’ is optionally substituted with up to 3 substituents
selected from halo, ON, CFs, CHIF,, OCF,, OCHF,, or C1-C6 alkyl, wherein up to two
methylene units of said C1-C6 alkyl is optionally replaced with ~CO-, -CONH{C1-C4 alkyl)-,
-C0Oo-, ~OCO-, -N{C1-C4 alkyDCOy-, -O-, -N(C1-C4 alkyDCON(C1-C4 alkyl)-, -OCON(CI-
C4 alkyh-, -N(C1-C4 alkyDCO-, -8~ -N{C1-C4 alkyl})-, -SON(C1-C4 alkyl)-, N(C1-C4
alky}S0;-, or -N(C1-C4 alkyDSOMN(CI-C4 alkyl)-.

{082} In one embodiment, two occurrences of R’ are taken together with the atom(s)
1o which they are bound to form an optionally substituted 3-12 membered saturated, partially
unsaturated, or fully unsaturated monocyclic or bicyclic ring having (-4 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, wherein R’ is optionally substituted
with up to 3 substituents selected from halo, ON, CFy, CHE,, OCF;, OCHF,, or C1-C6 alkyl,
wherein up to two methylene units of said C1-C6 alkyl is optionally replaced with —CQ-, -
CONH(C1-C4 alkyl)-, -COy-, -0CO-, -N(C1-C4 alkyCO;-, -0O-, -N(C1-C4 alkyDHCON(CI-
C4 alkyl)-, -OCON(C1-C4 alkyl)-, -N{C1-C4 alkyD}CO-, -8-, -N(C1-C4 alkyl)-, -SO,N(C1-
C4 alkyl}-, N(C1-C4 alkyDSOy-, or -N{C1-C4 alky)SO,N(C1-C4 alkyl)-.

{883] According to one embodiment, the present invention provides compounds of

formula B4 or formula IE8:

L4
A WA

FLEY I8
{084} According to another embodiment, the present invention provides compounds

of formuda KA, formula IR, formuda BIC, formula HID, or formula [HE:
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wherein each of X, X, ¥z, X4, and Xs is independently selected from CH or N; and

K150, 5, or MR

{085] In one embodiment, compounds of formula A, formula IR, formula IHC,
formula HID, or formula HEE have y occurrences of substituent X-R”, wherein v is 0-4. Or, ¥
isl. On,yis2.

{8861 Insome embodiments of formula IHA, X, Xy, X5, X4, and X5 taken together
with WR™ and m is optionally substituted phenyl.

{8871 Insome embodiments of formula IHA, X, Xs, X, Xy, and Xs taken together is

an optionally substituted ring selected from:
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{G88] In some embodiments of formula IHEB, formula BT, formula BN, or formula
HIE, Xi, X3, Xs, X4, Xs, or X, taken together with ring A; is an optionally substituted ring
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(0891 Insome embodiments, RY is selected from halo, gyano, CFy, CHF,, OCHY;,
Me, Et, CH(Me});, CHMeE, n-propyl, t-butyl, OMe, OEt, OPh, O-fluorophenyl, O-
difluorophenyl, O-methoxyphenyl, Q-tolyl, G-benzyl, SMe, SCF;, SCHF,, SEt, CHLCN, NH,,
NHMe, N{Me),, NHE(, N(Et);, C{OYCH,, C{OYPh, CIOMWH,, SPh, SOy-(amino-pyridyl},
SO;NH;, 50,Ph, SO, NHPh, SOp-Nemorpholino, SO»-N-pyrrolidyl, N-pyrrolyl, N-
morpholine, 1-piperidyl, phenyl, benayl, (cyclohexyl-methylamino)methyl, 4-Methyl-2 4-
dihydro-pyrazol-3-one-2-yl, benzimidazol-2yl, furan-2-yi, 4-methyl-4H-[1,2 4]triazol-3-y1, 3
{4’ -chiorophenyi)-{1,2,4joxadiazol-3-yi, NHC(O)Me, NHC(OIEL, NHC(O)Ph, or NHSO:Me

{8991 In some embodiments, X and RX, taken together, is Me, Et, halo, CN, CF;, OH,
OMe, OEt, SO:N(Me)fluorophenyl), 3Ox-(4-methyl-piperidin-1-yi, or 8O,;-N-pyrrolidinyl.

{891] According to another embodiment, the present invention provides compounds
of formula IVA, formula FVB, or formula IVC

RXNXM
NN

N
H
VA
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(822] In one embodiment compounds of formula IVA, formula IVB, and formula
IVC have y occurrences of substituent X-R®, wherein yis0-4.Or, yis b, Or, yis 2.

[693] In one embodiment, the present invention provides compounds of formula IVA,
formula IVE, and formuls IV, wherein X is 2 bond and R is hydrogen.

[094] In one embodiment, the present invention provides compounds of formula
formula VB, and formula IVC, wherein ring A; is an optionally substituted, saturated,
unsaturated, or aromatic seven membered ring with -3 heteroatoms selected from O, 8, or N,
Exemplary rings include azepanyl, 3,5-dimethyl azepanyl, etc.

{895] In one embodiment, the present invention provides compounds of formula IVE
and IVC, wherein ring A, is an optionally substituted, saturated, unsaturated, or aromatic six
membered ring with §-3 heteroatoms selected from G, 8, or N. Exemplary rings include
piperidinyl, 4,4-dimethylpiperidinyl, etc.

{696] In one embodiment, the present invention provides compounds of formula IVB
and IVC, wherein ring A, is an optionally substituted, saturated, unsaturated, or aromatic five
membered ring with 0-3 heteroatoms selected from Q, §, or N.

1897] In one embodiment, the present invention provides compounds of formula IVB
and IV, wherein ring A; is an optionally substituted five membered ring with one nitrogen
atom, e.g., pyrrolyl or pyrrolidinyl.

(098] According to one embodiment of formula IVA, the following compound of

formula VA-1 is provided:

(73
Qo O /l\IYWR
X “1/\ N o
RSX H WRW2
H
YA-3

wherein each of WR™ and WR™ is independently selected from hydrogen, CN, CF;,
halo, C1-C6 straight or branched alkyl, 3-12 membered cyclesliphatic, phenyl, C5-C10
heteroaryl or C3-C7 heterocyclic, wherein said heteroaryl or heterocyclic has up to 3
heteroatoms selected from O, 5, or N, wherein said WR™ and WR™ is independently and
-3f-

§344833.1



WO 2011/072241 PCT/US2010/059920

optionally substituted with up to three substituents selected from -OR’, -CF;, -OCF;, SR,
S{OR’, SG,R’, -5CF;, halo, CH, -COOR’, -COR’, -O(CHLNER R, -O(CHINER YR, -
CONER MR}, {(CH;-0R’, -(CH)OR’, CHRCN, optionally substituted phenyl or phenoxy, -
NERRD, NRCOOR, -NRCOR, (CHRNER MR, or (CHONER ¥R ) and
WRY is selected from hydrogen, -OH, NH;, CN, CHE,, NHR', N(R"),, -NHCOR’,
-NHC(GYOR’, NHSO: R, -OR’, CH:OH, CH2ZN({R )2, C{OY0R’, SONHR’, SON(R ), or
CHNHC(O)YOR’. Or, WR™ and WR™ taken together form a 5-7 membered ring containing
(-3 three heteroatoms selected from N, (3, or S, wherein said ring is optionally substituted with
up to three WR™ substituents.
{9991 In one embodiment, compounds of formula VA-1 have v occurrences of X-R¥
wherein y is §-4. In one embodiment, y is .
{0188] In one embodiment, the present invention provides compounds of formula VA-
1, wherein X is a bond and R% is hydrogen.
[0181] In one embodiment, the present invention provides compounds of formula ¥V A-
1, wherein:
cach of WRY? and WR™ is independently selected from hydrogen, CN, CFs, halo,
C1-C6 straight or branched alkyl, 3-12 membered cycloalipbatic, or phenyl, wherein said
WRY and WRY is independently and optionally substituted with up o three substituents
selected from —OR’, -CFs, -OCF;, -8CFs, halo, -COOR’, -COR’, -O(CHN®RHR’), -
OCHNR KR ), -CONR YR, (CH ) OR, «(CHLOR’, optionally substituted phenyl, -
N{R}R"), -NCOWR’, -RCOR’, (CHRNER MR S, or (CHONR KR, and
WRY is selected from hydrogen, -OH, NH;, CN, NHR’, N(R’),, -NHC(O)R’, -
NHCOMOR', NHSG:R', -OR’, CHOH, C(OXYOR’, SONHR', or CHRNHC(OYO-(R).
[8192] In one embodiment, the present invention provides compounds of formula VA-
1, wherein:
WR™? is a pheny ring optionally substituted with up to three substituents selected from ~
OR’, -CFs, -OCF,, SR, S(OR’, SOR’, -SCFs, halo, CN, -COOR’, -COR’, -
O(CH pNE R, -O(CHNER YR ), -CONER MR}, (CH)OR’, «(CHOOR', CHLCN,
optionally substituted phenyl or phenoxy, -N{R¥R"), -NR'C(OYOR’, -NR'C{OIR’, -
{CHNERTHR'), or (CHYNR MR}
WR™ is C1-C6 straight or branched alkyl; and
WR™ is OH.
161031 In one embodiment, each of WRY? and WR¥ is independently selected from
CF; or halo. In one embodiment, each of WR™ and WR™ is independently selected from

-3
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optionally substituted hydrogen, CI-C6 straight or branched alkyl. In certain embodiments,
gach of of WR™? and WR™ is independently selected from optionally substituted n-propyl,
isopropyl, n-butyl, sec-butyl, t-butyl, 1,1-dimethyl-2-hydroxvethyl, 1,1-dimethyl-2-
{ethoxycarbonyl}-ethyl, 1, I-dimethyl-3-(t-butoxycarbonyl-amino) propyl, or n-pentyl.

[8104] In one embodiment, each of WR™ and WR™ is independently selected from
optionally substituted 3-12 membered cycloaliphatic. Exemplary embodiments of such
cycloaliphatic include cyclopentyl, cyclohexyl, cycloheptyl, norbornyl, adamantyl,
[2.2.2.}bicyclo-octyl, [2.3.1.] bicyclo-octy], or {3.3. 1 bicyclo-nonyl.

{#165] In certain embodiments WR™ is hydrogen and WR™ is C1-C6 straight or
branched alkyl. In certain embodiments, WR™* is selected from methyl, ethyl, propyl, n-butyl,
sec-butyl, or t-butyl.

[6106] In certain embodiments WR™ is hydrogen and WR™ is C1-C6 straight or
branched alkyl. Tn certain embodiments, WR™" is selected from methyl, ethyl, propyl, n-butyl,
sec-butyl, t-butyl, or n-pentyl.

[61¢7] In certain embodiments each of WR™ and WR™ {5 C1-C6 straight or branched
alkyl. In certain embodiments, each of WR™ and WR™ is selected from methyl, ethyl,
propyl, n-butyl, sec-butyl, t-butyl, or pentyl,

[#188] In one embodiment, WR™" is selected from hydrogen, CHF,, NH,, CN, NHR’,
N(R" Y, CHRN(R ), -NHC(OWR’, -NHC(O)OR’, -OR’, C{OXOR’, or SO;NHR'. Or, WR™ ig -
OR’, e.g., CH.

[8169] In certain embodiments, WR™? is selected from hydrogen, NH;, CN, CHF,,
NH(C1-C8 alkyl}, N(C1-C6 alkyl),, -NHC(OXCI-C6 alkyD), -CHNHCOYO(C1-C86 alkyl), -
NHCOY{C1-Co alkyl), -OH, -O(C1-C6 alkyD), COYO{C1-C6 alkyl), CHO(CI-C8 alkyl, or
SO,NH,. In another embodiment, WR™ is selected from —OH, OMe, NH;, -NHMe, -N(Me),,
-CHpNH;, CH,OH, NHOO)YOMe, NHC(O)OEL, CN, CHE,, -CHNHC(OY X (t-butyl}, -O-
{ethoxyethyl), -O-thydroxyethy]D), -C(O)YOMe, or ~-SO;NH;.

{8116} In one embodiment, compound of formula VA-1 has one, preferably more, or
more preferably all, of the following features:

iy WR™ is hydrogen;

iy WRY is C1-C6 straight or branched alkyl or monoeyclic or bicychic aliphatic; and

iy WR™ is selected from hydrogen, CN, CHF,, NH,, NH(C1-C6 alkyl), N(C1-C6
alkyl)s, -NHC(OYWCI-C6 alkyl), -NHO{OY(C1-C6 alkyl), -CHC(OYO(C1-C6
alkyl), -CH, ~-O(C1-C6 alkyl), C{OXCI-C8 alkyl), or SONH,.
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{6111} In one embodiment, compound of formula VA-1 has one, preferably more, or
more preferably all, of the following features:

) WR™ is halo, C1-C6 alkyl, CFs, CN, or phenyl optionally substituted with up to 3
substituents selected from C1-C4 alkyl, -O(C1-C4 alkyl), or halo;

iy WR™ is CF;, halo, C1-C8 alkyl, or C6-C10 cycloaliphatic; and

ity WR™ is OB, NH,, NH(C1-C6 alkyl), or N(C1-C6 alkyl).

{6112} In one embodiment, X-R™ is at the 6-position of the quinolinyl ring. In certain
embodiments, X-R” taken together is C1-C6 alkyl, -O-(C1-C6 alkyD), or halo.

{6113} In one embodiment, X-R™ is at the 5-position of the quinolinyl ring. In certain
embodiments, X-R* taken together is -OH.

{4114} In another embodiment, the present invention provides compounds of formula
VA-1, wherein WR™ and WR™ taken together form a 5-7 membered ring containing 6-3
three heteroatoms selected from N, O, or §, wherein said ring is optionally substituted with up
to three WRY substituents.

[8115]) In certain embodiments, WR™* and WR™ taken together form an optionally
substituted 5-7 membered saturated, unsaturated, or aromatic ring containing 0 heteroatoms.
In other embodiments, WR™* and WR"™ taken together form an optionally substituted 5-7
membered ring contaiing 1-3 heteroatoms selected from N, O, or S. In certain other
embodiments, WR™* and WR™ taken together form an optionally substituted saturated,
unsaturated, or aromatic 5-7 membered ring containing 1 nitrogen heteroatom. In certain other
embodiments, WR™* and WRY taken together form an optionally substituted 5-7 membered
ring containing | oxygen heteroatom.

{8116] In another embodiment, the present invention provides compounds of formula

V-A-2:
(WA,
Y R W
N
M
V-4-2
wherein:
Y is CH;, C{OY0, O, or S{0)y;

m is 0-4; and

X, R*, W, and BY are as defined above.
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{8117} In one embodiment, compounds of formula ¥A-2 have v occurrences of X-R”,
wherein v is 04, In one embodiment, yis Q. Or,yis 1. Or, yis 2.

{0118] In one embodiment, Y is C(O). In another embodiment, ¥ is COX0. Or, Yis
S{O). O, Y s CH,.

{0119 Inone embodiment, mis lor2. Oromis L. Or,mis Q.

{61267 In one embodiment, W s a boad,

{83211 In another embodiment, RY is ©1-C6 aliphatic, halo, CFs, or phenyl optionally
substituted with C1-C6 alkyl, hale, cyano, or CF;, wherein up to two methylene units of said
C1-C6 aliphatic or C1-C6 alkyl is optionally replaced with ~CG-, -CONR’-, -C(h-, -OC0-,
-NRCOg-, -0, -NR'CONR’~, -OCONR -, -NR'CO-, -8-, -NR’-, -SO;NR’-, NR’80;-, ot -
NR’SO:NR’-. In another embodiment, R above is C1-C4 alkyl.

Exemplary embodiments of WRY include methyl, ethyl, propyl, tert-butyl, or 2-ethoxyphenyl.

{4122} In another embodiment, R” im Y-RY is C1-C6 aliphatic optionally substituted
with N{R");, wherein R” is hydrogen, C1-C6 alkyl, or two R” taken together form a 5-7
mernbered heterocyelic ring with up to 2 additional heteroatoms selected from O, 8, or NR’.
Exemplary such heterocyclic rings include pyrrolidinyl, piperidyl, morpholinyl, or
thiomorpholinyl

{8123] In another embodiment, the present invention provides compounds of formula
V-A-3

(WY,
o o ffi’/
e .
X N
N &
g QY
(R,
Y-A-3
wherein:
Qis W;
RYisRY,
m is 0-4;
nis 0-4; and

X, RE W, and RY are as defined above.
{8124} In one emnbodiment, compounds of formula ¥VA-3 have y occurrences of X~RX,,
wherein y is 0-4. Inone embodiment, yi1s 0. Or,yis 1. Or,vis 2.
{81251 In one embodiment, nis §-2.
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18126] In another embodiment, m is §-2. In one embodiment, mis 0. Inone
embodiment, mis 1. Or, mis 2.

(8127} In one embodiment, QRQ taken together is halo, CF;, OCF;, CN, C1-C6
aliphatic, O-C1-C6 aliphatic, O-phenyl, NH{(C1-C6 aliphatic), or N(C1-C6 aliphatic),, wherein
said aliphatic and pheny! are optionally substituted with up to three substituents selected from
C1-C6 alkyl, O-C1-C6 alkyl, halo, cyano, OH, or CF;, whersin up to two methylene units of
said C1-C6 aliphatic or C1-C6 alkyl is optionally replaced with ~CQO-, -CONR’-, -COy-,
-OC0-, -NR'COy-, -0, -NR’CONR’-, -OCONR’~, -NR'CO-, -8-, -NR’-, SOR’, S0:R’,
=50 NR’ -, NR' 50, or -NR'SO:NR’-. In another embodiment, R’ above is C1-C4 alkyl.

[0128] Exemplary QRY include methyl, isopropyl, sec-butyl, hydroxymethyl, CF;,
NMe,, CN, CHCN, fluoro, chioro, OFt, OMe, SMe, OCF,, OPh, CIOYOMe, C(OY0-1Fr,
S{O)Me, NHC(O)Me, or S(OnMe.

{8129} In another embodiment, the present invention provides compounds of formula

VA4
F%VV
i
% o M
LT
N
H

V-A-4
wherein X, Rx, and RY are as defined above.

{81361 In one embodiment, compounds of formula VA-4 have v occurrences of X-R%,
wherein y is (-4, In one embodiment, vis 0. Or, vy is 1. Or,vis 2.

{8131} In one embodiment, RV is C1-C12 aliphatic, C5-C10 cycloaliphatic, or C5-C7
heterocyclic ring, wherein said aliphatic, cycloaliphatic, or heterocyclic ring is optionally
substituted with up to three substituents selected from C1-C6 alkyl, hale, cyane, oxo, OH, or
CF3, wherein up to two methylene units of said C1-C6 aliphatic or C1-C6 alkyl is optionally
replaced with ~CO-, -CONR'-, -COp-, -OCO-, -NR'COy-, -O-, -NR'CONR’-, -QCONR -,
-NRCO-, -§-, -NR-, -SO,NR' -, NR'S(-, or -NR'SO,NR’-, In another embodiment, R’
above is C1-C4 alkyl.

[8132] Exemplary RY includes methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, t-
butyl, n-pentyl, vinyl, cyanomethyl, hydroxymethyl, hydroxyethyl, hydroxybutyl, cyclohexyl,
adamantyl, or -C{CH3);-NHCOYO-T, wherein T is C1-C4 alkyl, methoxyethyl, or
tewrahydrofuranyimethyl.

©38.
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{8133] In another embodiment, the present invention provides compounds of formula
V-A-E:

W%y,
o 0 '//E
=2 x el
F
H
VA8

wherein:
m is 0-4; and
X, R W, RY, and R are as defined above.

{81341 In one embodiment, compounds of formula VA-8 have y occurrences of X-RY,
wherein y 18 (-4, In one embodiment, yis 0. Or. yis 1. Or,yis 2,

{0138 Inonec embodiment, mis 8-2, Or,mis L. Or,mis 2

{8136] In another embodiment, both R’ are hydrogen. Or, one R’ is hydrogen and the
other R is C1-C4 alkyl, e.g., methyl. O, both R® are C1-C4 alkyl, e.g., methyl.

{81371 In another embodiment, m is 1 or 2, and RY is halo, CF3, CN, C1-C6 aliphatic,
O-C1-C6 aliphatic, or phenyl, wherein said aliphatic and pheny! are optionally substituted with
up to three substituents selected from C1-C6 alkyl, O-CI1-C8 alkyl, halo, cyano, OH, or CF;,
wherein up to two methylene units of said C1-C6 aliphatic or C1-C6 alkyl is optionally
replaced with —-CGQO-, -CONR’-, -COy-, -0CO-, -NR'COs-, -O-, -NR'CONR’-, -OCONR’ -,
NR'CO-, -§-, -NR-, -SGNR -, NR’SO;-, or -NR’SG,NR -, In another embodiment, R’
above is C1-C4 alkyl

[0138] Exemplary embodiments of RY include chiloro, CF;, OCF,, methyl, ethyl, n-
propyl, isopropyl, n-butyl, t-butyl, methoxy, ethoxy, propyloxy, or 2-cthoxyphenyl.

[8139] In another embodiment, the present invention provides compounds of formula
VA6

wherein:

N
37
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ring B is 2 3-7 membered monocyclic or bicyclic, heterocyclic or hetercaryl ring
optionally substituted with up to n occurrences of Q»RQ, wherein n is 0-4, and (§ and RY are
as defined above; and

g, RQ, X, R*, W, and RY are as defined above.

{0140] In one embodiment, compounds of formula VA-6 have y occurrences of X-R%,
wherein y is 0-4. In one embodiment, yis 0. Or, yis 1. Or, yis 2.

[6341] In one embodiment, mis -2, Or,mis0. Ormis L.

[$#3142] In onc embodiment, nis0-2. Or,nisG. Or.nis 1.

{143} In another embodiment, ring B is a 5-7 membered monocyclic, heterocyclic
ring having up to 2 heteroatoms selected from O, 8, or N, optionally substituted withupton
occurrences of --RY Exemplary heterocyclic rings include N-morpholinyl, N-piperidinyl, 4-
benzoyl-piperazin-1-yi, pyrrolidin-1-vl, or 4-methyl-piperidin-1-yl.

[8#144] In another embodiment, ring B is a 5-6 membered monocyelic, hetercaryl ring
having up to 2 heteroatoms selected from O, §, or N, optionally substituted with up to n
accurrences of ~Q-R% Exemplary such rings include benzimidazol-2-yl, 5-methyl-furan-2-yi,
2,3-dimethyl-pyrrol-1-yi, pyridine-4-yl, indol-5-yl, indol-2-yl, 2,4-dimethoxy-pyrimidin-5-yi,
furan-2-yl, furan-3-yl, 2-acyl-thien-2-yl, benzothiophen-2-yl, 4-methyl-thien-2-vi, S-cyano-
thien-2-yl, 3-chloro-S-trifluoromethyl-pyridin-2-yi

{6145] In another embodiment, the present invention provides compounds of formula
V-B-1:

AWy,

je3
X AP,
réx - N
N

H
V-B-1

whereln:

one of Q; and Qs is N(WRY) and the other of Q1 and (s is selected from O, §, or
N(WR™);

Q2 is C(O), CH,-C{O), CT{O)-CH,, CHy, CHo-CH,, CF,, or CF-CFy;

mis 3-3; and

X, W, R and RY are as defined above.

[0146] In one embodiment, compounds of formula V-B-1 have v occurrences of X-RY,

wherein y is (-4, Inone embodiment, yis 0. Or, yis . Or,vis 2.

S3R-
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18147} In one embodiment, 3 is N (WRW); exemplary WRY include hydrogen, C1-Cé
aliphatic, C(O)C1-C6 aliphatic, or C{O¥OC1-C6 aliphatic.

{61481 In another embodiment, (3 is N(WR,W), Qy is GO}, CHy, CHy-CH;, and @y s
0.

{81491 In another embodiment, the present invention provides compounds of formula
V-B-2:

(RWW)m RWﬁ RWB
O 0 SN

| }
¥ N/\‘;//L-\N 13
L e E ;
T M W
ﬁ RW‘:
Y-B.2

wherein:

R™ is hydrogen or C1-C6 aliphatic;

gach of R™” is hydrogen or C1-C6 aliphatic; or

both R taken together form a C3-C6 cycloalky! or heterocyclic ring having up
to two heteroatoms selected from O, §, or NR’, wherein said ring is optionally substituted with
up to two wRrRY substituents;

m is 0-4; and

X, R, W, and RV are as defined above.

{8150} In one embodiment, compounds of formula V-B-2 have v occurrences of X-R™,
wherein y is (-4, Inone embodiment, yis 0. Or, yis 1. Or,vis 2.

{1511 In one embodiment, WRY is hydrogen, C1-C6 aliphatic, C(OYCI-C6 aliphatic,
or CHOHOCL-C6 aliphatic.

[0152] In another embodiment, each R™" is hydrogen, C1-C4 alkyl. Or, both K¥?
taken together form a C3-C6 cycloaliphatic ring or 5-7 membered heterocyclic ring having up
to two heteroatoms selected from O, §, or N, wherein said cycloaliphatic or heterocyclic ring
is optionally substituted with up to three substitutents selected from WR™. Exemplary such
rings include cyclopropyl, cyclopentyl, optionally substituted piperidyl, eic.

{6153] In another embodiment, the present invention provides compounds of formula
V-B-3:

§344832.1
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v-B-3
wherein:
4 1s a bond, CGY, TG, or SOy
R¥! is hydrogen or C1-C6 aliphatic:
m is §-4; and
X, W, R¥, and R™ are as defined above.
{01541 In one embodiment, compounds of formula V-B-3 have y occurrences of X-R¥%,
wherein y is 0-4. In one embodiment, y is
[0135] In one embodiment, Qq is C(O). Or Qs is C(O)0. In another embodiment, R
is C1-C6 alkyl. Exemplary RY include methyl, ethyl, or t-butyl.

[6136] In another embodiment, the present invention provides compounds of formula

VB4
R i
A~ %m”w heg
RX~X-T©\ | i
i
¥-B-4
wherein:
m is 0-4; and
X, BR* W, and R¥ are as defined above.
{8137} In one embodiment, compounds of formula V-B-4 have y occurrences of X-R%,
wherein y is $-4. In one embodiment, vis0.Or, yvis 1. Or, yis 2.
{8158} Inonc embodiment, mis -2, Ormis 8 Ormis 1.
{0159] In another embodiment, said cycloaliphatic ring is a8 S-membered ring. Or, said
ring is a six-membered ring.
{81681 In another embodiment, the present invention provides compounds of formula
V-B-S:

O
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(WR%,
o 0 Ry
je0)
AN
- 1Tl
N
H
V-B-8

wherein:

ring A, is a phenyl or a 5-6 membered heteroary! ring, wherein ring A and the phenyl
ring fused thereto together have up 4 substituents independently selected from WRY;

m is O-4; and

X, W, RY and R* are as defined above.

{8161] In one embodiment, compounds of formula V-B-8 have y occurrences of X-R¥,
wherein v 18 0-4. Inonec embodiment, yis0. O, yis L. Or,yis 2.

{8162} In one embodiment, ring A, is an optionally substituted S-membered ring
selected from pyrrolyl, furanyl, thienyl, pyrazolyl, imidazolyl, thiazolyl, oxazelyl, thiadiazolvl,
oxadiazolyl, or triazolyl.

[8163] In one embodiment, ring A: Is an optionally substituted S-membered ring
sefected from pyrrolyl, pyrazolyl, thiadiazolyl, imidazolyl, oxazolyl, or triazolyl. Exemplary

such rings include:

E’ss éé g f §\ ;é =N,
QE:E‘? ED fe,L § %?.;LN‘S
as bb ee dd

NN AN, 4
QE(? ?;Eg QE:?
o8 L] g8

wherein said ring is optionally substituted as set forth above.

{8164] In another embodiment, ring A; is an optionally substituted 6-membered ring.
Exemplary such rings include pyridyl, pyrazinyl, or triazinyl. In another embodiment, said
ring is an optionally pyridyl,

{8165} In one embodiment, ring A; is phenyl.

{8166] In another embodiment, ring A is pyrrolyl, pyrazolyl, pyridyl, or thiadiazolyvl.

{0167] Examplary W in formula V-B-8 includes 3 bond, C(Q), CIOY0 or C1-C6
alkviene.

<41 -
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[#168] Exemplary R in formula V-B-§ include cyano, halo, C1-C6 aliphatic, C3-C6
cycloaliphatic, aryl, 5-7 membered heterocyclic ring having up to two heteroatoms selected
from O, 5, or N, wherein said aliphatic, phenyl, and heterocyclic are independently and
optionally substituted with up to three substituents selected from C1-C6 alkyl, 0-C1-C6 alkyl,
halo, cyano, OH, or CFs, wherein up to two methylene onits of said C1-C6 aliphatic or C1-C6
alkyl is optionally replaced with ~CO-, ~CONR’-, -C(Oy-, -0CQ-, -NR'COy-, -O-, -
NR'CONR'-, -QCONR’-, -NR'CO-, -8-, -NR'-, -SNR’-, NR'50Q;-, or -NR'SO;NR’-. In
another embodiment, R above is C1-C4 alkyl.

161621 In one embodiment, the present invention provides compounds of formula V-B-

5.3
“@f%
o N
YV-B-8-g
wherein:

Gy 18 hydrogen, halo, CN, CF;, CHF,, CH,F, optionally substituted C1-C6 aliphatic,
aryl-C1-C6 alkyl, or a phenyl, wherein Gy is optionally substituted with up to 4 WRY
substituents; wherein up 10 two methylene units of said C1-C6 aliphatic or C1-C6 alkyl is
optionally replaced with -CQO-, -CONR’-, -CQy-, -0CO-, -NR'CO»-, -0O-, -NR'CONR’-,
-OCONR™-, -NR'CO-, -5-, -NR’~, -SO;NR’-, NR'§O;-, or -NR'SO;NR’-, ;

Gs is hydrogen or an optionally substituted C1-C6 aliphatic;
wherein said indole ring system is further optionally substituted with up to 3 substituents
independently selected from WRY.

{81781 In one embodiment, compounds of formula V-B-8-a have y occurrences of X-
R*, wherein v is 0-4. In one embodiment, visG Or,yis i, Or,yis 2.

{8171} In one embodiment, Gy is hydrogen. Or, Gs is hydrogen.

{6172] In another embodiment, Gy is hydrogen, and Gs is C1-C6 aliphatic, wherein
said aliphatic is optionally substituted with C1-C6 alkyl, halo, cyano, or CF, and wherein up
to two methylene units of said C1-C6 aliphatic or C1-C6 alkyl is optionally replaced with -
CO-, -CONR' -, -COy-, -OCO-, -NR’COy, -0-, -NR'CONR’-, -OCONR'-, -NR’CO-, -5-, -
NR-, -SO;NR’~, NR’SO;-, or -NR'SO,NR’-. In another embodiment, R’ above is C1-C4
alkyl.
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{8173} In another embodiment, G, is hydrogen, and Gs is cyano, methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl, t-butyl, cyanomethyl, methoxyethyl, CHC(OYOMe, (CH.);-
NHC(O)O-tert-butyl, or cyclopentyl.

{8174} In another embodiment, Gs is hydrogen, and Gy is halo, C1-C6 aliphatic or
phenyl, wherein said aliphatic or phenyl is optionally substituted with C1-C6 alkyl, halo,
cyano, or CFs, wherein up 0 two methylene units of said C1-C6 aliphatic or C1-C6 alkyl is
optionally replaced with ~CQ-, -CONR’-, -CQ;-, -OCO-, -NR'COy-, -G-, -NR'CONR’-,
-OCONR’-, -NR'CO-, -5-, -NR-, -SO;NR’~, NR’ 80y, or -NR'SO;NR’ -, In another
embodiment, R’ above is C1-C4 alkyl.

{8175} In another embodiment, Gs is hydrogen, and Gy is halo, CF, ethoxycarbonyl, t-
butyl, 2-methoxyphenyl, Z-ethoxyphenyl, (4-CIOWH(CH,),-NMe, )-phenyl, 2-methoxy-4-
chloro-phenyl, pyridine-3-yl, 4-isopropylphenyl, 2,6-dimethoxyphenyl, sec-
butylaminocarbonyl, ethyl, t-butyl, or piperidin-1-yicarbonyl.

{8176] In another embodiment, G, and Gs are both hydrogen, and the nitrogen ring
atom of said indole ring is substituted with C1-C6 aliphatic, C(O)C1-C6 aliphatic), or benzyl,
wherein said aliphatic or benzyl is optionally substituted with C1-C8 alkyl, halo, cyano, or
CFs, wherein up to two methylene units of said C1-C6 aliphatic or C1-C6 alkyl is optionally
replaced with ~CO-, -CONR'-, -COy-, -OCO-, -NR'COs-, -O-, -NR'CONR’-, -QCONR -,
-NR'CO-, -§-, -NR’-, -SO,NR’ -, NR'SO-, or -NR'SONR’-. In another embodiment, R’
above is C1-C4 alkyl.

{8177} In another embodiment, G4 and Gs are both hydrogen, and the nitrogen ring
atom of said indole ring is substituted with acyl, benzyl, COYCHN(Me)C(OYCHNHMe, or
ethoxycarbonyl.

[8178] In another embodiment, the present invention provides compounds of formula
| &5

19

or pharmaceutically acceptable salts thereof,

wherein B, Rz, 'RS, R"', R’ s Ré, R‘7, and Ar’ is as defined above for compounds of formula
P

l
PR
)
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18179] In one embodiment, each of R, Rz, R R RS, Rﬁ, R:’, and Ar' in compounds of
formula P is independently as defined above for any of the embodiments of compounds of

formula L.

{0188] Representative compounds of the present invention are set forth below in Table

i helow.
{$181] Table |

1 N-{5-{5-chiorg-2-methoxy-phenyl}-1H-indol-8-yil-4-oxo- 1 H-quingline-3-carboxamide

2 N-{3-mathoxy-4-teri-bubyi-phenyl)-4-oxo- 1 H-quinoline-3-carboxamide

3 N-[2-(Z-methoxyphenoxy}-S-{trifiucromathyiphenyll-4-oxe-1 H-guinoling-3-carboxamide
4 N-{2-morpholinophenyi}-4-oxo- 1 Hequinoiine-3-carboxamide

5 N-[4-{2-hydroxy-1,1-dimsthyl-athylphenvil-4-oxo- 1 H-guinoline-3-carboxamide

8 N-{3-{hydroxymaihyl}-4 -fert-butyl-phenyil-4-oxo-1H-quinoline-3-carboxamids

7 N-{4-benzoviamino-2 B-disthoxy-phenyil-4-oxo-1 He-quingline-3-carboxamide

8 N-{3-amino-4-athyl-phenyi)-4-oxe-1H-quinoline-3-carboxamide

g 4-oxo-N-{3-sulfamoviphenyi)- 1 H-guinoline-3-carboxamide

1Q 1,4-dihydro-N-(2,3,4,5-tetrahydro- 1 H-benzolbjazepin-8-yii-4-oxoquincline-3-carboxamide
11 S-oxo-N-[2-[2-(Irifluoromathviiphenvilphenvi}- 1 H-quinoline-3-carboxamide

12 N-[2-{4-dimethylaminophenylphenyi]-4-oxo-1 Hequinoline-3-carboxamide

13 N-{3-cyano-$-fert-butyl-phenyi}-4-oxo-1H-quinoline-3-carboxamide

14 {5-{{4-ox0-1H-quinclin-3-vijoarhonylamino}-2-ferf-butyl-phenyilaminoformic acid methyl aster

15 N-{Z-methoxy-3-pyridyl}-4-oxo- 1 H-quinoline-3-carboxamide

18 4-oro-N-{2-propyiphenyl)-1H-guinoling-3-carboxamide

17 N-{5-amino-2-propoxy-phenyl}-4-oxe-1H-quincline-3-carboxamids

18 N-{SH-fluoren-1-yi}-4-oxo-1H-quinoline-3-carboxamide

18 4-0x0-N-{2-guinolyl)- { H-quinoline-3-carboxamide

20 N-[2-(2-msthyiphenoxylphenyll-4-oxo-1H-quingline-3-carboxamids

21 4-oxo-N-[4-(2-pyridyisulfamoyhiphenvi}-1H-quinoline-3-carboxamide
- 44 -
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4-Oxo-1,4-dihydro-quinoline-3-carboxylic acid N-{1',2-dihydrospirafeyclopropane-1,3-[3Hjindol}-

22 &'-yi}-amide

23 N-[2-{2-gthoxyphenyl}-8-hydroxy-4-ferf-butvl-phenyil-4-oxo-1H-quinoline-3-carboxamide
24 4-oxe-N-{3-pyrrofidin-1-visulfonyiphenyl)- 1 H-quinoline-3-carboxamide

25 N-[2-{3-acetviaminophenyhiphenyi]-4-oxo- 1 H-guinoline-3-carboxamide

26 4-oxo-N-[2-(1-piperidyi)phenyi]-1H-quincline-3-carboxamide

o7 N-[1-[2-[methyl-(2-methyvlamincacetyl}-aminclacetyl]l- 1 H-indol-8-vil-4-oxo-1 H-guinciine-3-

sarboxamide

28 2-methyl-2-{4-[{4-oxo-1H-quinolin-3-vilcarbonviaminolphenyil-propyijaminoformic acid 2-
methoxyethyl ester

29 {-isopropyl-4-oxo-N-pheanyi- 1 H-guinoline-3-carboxamide

3¢ [2-isopropyi-8-[{4-oxa-1 H-guinclin-3-vilcarborvdaminolphanyllaminoformic acid methyl ester

31 4-oxo-N-{p-tolyi)- 1 H-guincling-3-carboxamide

32 N-{S~chioro-1 H-indol-6-yi}-4-ox0- 1 H-quinatine-3-carboxamide

33 Ne{1H-indol-8-yl)-4-ox0- 1 H-quinoline-3-carboxamide

34 N-[4-(1, 1-diethyipropyl}-2-fluore-8-hydroxy-phenyil-4-hydroxy-quinaline-3-carboxamide

25 1.4-difydro-N-{2,3.4,5-letrahydro-5,5-dimethyl-1 ?’i»benm{b}azapinn&yi)-4-ax0quinoiine-3—
carboxamids

38 N-{2-isopropylphenyl)-4-oxo-1H-quinoline-3-carboxamide

37 N-{1H-indol-7-yi}-4-oxo- 1 H-quinoline-3-carboxamide

38 N~[2-{1H-indol-2-vi)phenvil-4-0x0- 1 H-quinoline-3-carboxamide

ag {3»[(2,4-dimetmxy&quinoiyi)c&rb@nyiaminzi-é}z‘eﬁ«butyi-phenyi}aminaf@rmi@ acid teri-butyl

40 N-{2-{2-hydroxyethyliphenyi]-4-oxo- 1 H-guinoline-3-carboramide

41 N~{8-amino-2-propyi-phenyli-4-oxo- 1 H-quinoline-3-carboxamide

42 MN-[2-[[3-chioro-5-{tifluoromaethyl)-2-pyridviioxyliphenyi}-4-oxo- 1 H-quinoline-3-carboxamide

43 N-[2-(3-sthoxyphenyl)-S-hydroxy-4 -tert-butvb-phenyi]-4-oxo- 1 H-guinoline-3-carboxamids

44 N-{2-methylbsnzothiazol-5-yi}-4-oxo-1H-quinoline-3-carboxamide

45 N-{2-ayano-3-flucrg-phenyl}-4-oxo-1H-guinoline-3-carboxamide

48 N-[3-chioro-5-{2-morpholincethyisulfonyiamina)phenyi-4-oxo- 1 H-quinoline-3-carboxamida

47 N-[4-isopropyl-2-(iriflusromethyliphenyil-4-oxo- 1 H-quinoline-3-carboxamids

48 N-{§-chioro-2-Buorg-phenyl}-4-oxo- 1 H-quinoline-3-carboxamide

- 45.
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48 N-[2-(2,8-dimethoxyphenyiiphenyll-4-oxo-1 H-guinoline-3.carboxamide

5¢ 4-ox0-N-{2,4,8-Fimethyiphenyi}- 1 H-quinoline-3-carboxamide

5 &-[{4-methyl-1 ~piperidyi)suéfgnyi}&i«om-Nw(ﬁnfm—butyb‘i H-indol-8-yi}-1H-quinoline-3-
carboxamide

82 N-[2-(m-tolyiphenyil-4-oxo-1 H-guinoline-3-carboxamids

53 4-oxa-N-{4-pyricdyi}- 1 H-guinoline-3-carboxamids

84 4-ox0-N-{8-thia-7,8-diazabicycio[4.3.0lnona-2,4,8,8-tetraen-5-yi)- 1 H-quinoline-3-carboxamids

58 N-{3-amino-2-mathoxy-S-feri-bulvi-phenyl)-4-oxo-1H-guinoline-3-carboxamide

58 1,4-dihydro-N-{1,2,3,4-tetrahydro-8-hydroxynaphthalen-7-vil-4-oxoquinoline-3-carboxamide

87 N-{4-({3-ethyl-2,8-dioxo-3-pipsridyiiphenyil-4-oxo- 1 H-quinoline-3-carboxamide

58 N-[3-amino-4-(iriflucromethoxyiphanyil-4-oxo- 1 H-quinoline-3-carboxamide

58 N-[2-{5-isopropyi-2-methoxy-phenyi}phenyi]-4-oxo- 1 H-guinoline-3-carboxamide

&0 {4-isopropyl-3-{{4-oxe-1H-quinolin-3-vilcarbonylamincjphenyilaminoformic acid tert-buty! ester

81 N-(2,3-dimethyiphsnyl}-4-axo-1H-quinoline-3-carboxamide

82 4-0xo-M-{3-{iriflucromethoxyiphenyl]- 1 H-quinoline-3-carboxamide

83 N-[2-{2 4-diffuoraphenyliphenyil-4-oxo-1H-quinoline-3-carboxamide

84 4-0x0-MN-(2-ox0-1,3-dihydrobenzoimidazol-5-vi}- 1 H-quinoline-3-carboxamide

&5 4-0%0-N-{§-{3-pyridyl}-1 H-indol-8-vi}- 1 Hequinoline-3-carboxamide

&8 N-{2,2-difluorcbenzol1, Jjdioxol-5-yi}-4-oxa- 1 H-quincline-3-carboxamide

87 8-athyl-d-hydroxy-N-{1H-indol-8-ylquinoline-3-carboxamide

&8 3-{2-{{4-oxo-1 H-quinclin-3-yl)carbonviaminojphenyllbenzoic acid methyl aster

&8 N-{3-amino-$-isopropyi-phenyil-4-oxo-1 H-gquinoline-3-carboxamide

70 4-oxo-N-[2-{4-pyridvi)phenyi]- 1 H-guinoline-3-carboxamide

71 3-{2-{{4-ox0-1H-quinclin-3-yi}carbonyiaminoiphenyilbenzoic acid isopropy! ester

72 N-{2-sthyiphenyl}-4-oxo- 1 H-quinoline-3-carboxamide

73 4-gsxe-N-{2-phenyl-3H-banzoimidazol-8-yi)- 1 H-quinoling-3-carboxamide

74 4-ox0-N-{5-(trifluoromethyli-2-pyridyl]- 1 H-quincline-3-carboxamide

75 4-oxo-N-{3-quinoivi}- 1 H-guinoline-3-carboxamide
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78 N-{2-(3,4-difluorophanyiiphenyl]-4-oxo- 1 H-quingline-3-carboxamide

77 N-{§-fuoro-1H-indol-8-yii-4-oxo-1 H-guinolina-3-carboxamide

78 4-oxa-N-{2-sulfamoyiphenyl}-1 H-quinoline-3-carboxamide

78 N-[2-(4-fluoro-3-methyl-phenyliphenyi]-<4-oxo-1H-quinoline-3-carboxamids

&g N-{2-methoxyghenyll-4-oxo- 1 H-quinoline-3-carboxamide

81 4-oxo-N-{3-propionyviaminophenyll-1H-quinoling-3-carboxamide

82 N-{4-disthylamino-2-methyl-phenyi}-4-oxo-1H-quincline-3-carboxamide

83 N-[2-{3-cyanophenyliphenyll-d-oxo-1H-quinoline-3-carboxamide

84 N-{4-methyl-2-pyridyi}-4-oxo- 1 Hequinoline-3-carboxamids

85 N-{2-{3,4-dichiorophenyi)phenyi}-4-oxc- 1 H-guinoline-3-carboxamids

a6 N-[4-[2-{aminomathyliphenyliphenil-4-oxo-1H-quincline-3-carboxamide

87 4-oxo-N-{3-phanoxyphenyi}-1 H-quingline-3-carboxamide

88 [Z-methl-2-[4-[{4-0x0-1 H-quimiinuanyi)carb@ng;?;?ina}pmnyi}pmpyi}aminoformic acid tert-butyl
88 N-{2-cyano-S-masthyl-phenyi}-4-oxo-1 H-quinoling-3-carboxamide

a0 4-oxo-N-{2 -fart-butyiphenyl)- 1 H-quinoline~-3-carboxamide

g1 N-{3-chioro-2,8-diethyi-phenyl}-4-oxo-1H-guinoline-3-carboxamide

g2 N-[2-fluoro-S-hydroxy-4-(1-methvicycichexyl)-phenyil-4-oxo- 1 H-quincline-3-carboxamide
a3 N-{2-{B-cyane-2-thienyliphenyil-4-oxo-1H-quinofine-3-carboxamids

G4 N-{&-amino-2-methyi-phenyi}-4-oxo-1 H-guinoline-3-carboxamide

85 N-{2-cyanophenyll-4-oxo-1H-quinoline-3-carboxamide

o8 N-[3-{cyanomethyl}- 1 H-indol-8-yi}-4-oxo- 1 H-quinsline-3-carboxamide

97 N-[2-{2 4-dimethoxypyrimidin-S-yiiphenyl}-4-oxo- 1 H-guincline-3-carboxamide

98 N-{5-dimethylamino-2-propyi-phanyli-4-oxo-1H-guinoline-3-carboxamide

g8 4-ox0-N-{4-pentyiphernvi)- 1 H-quinoline-3-carboxamids

100 Ne{ tH-indol-4-yi}-4-oxo- T Hquinoline-3-carboxamide

101 N-{5-amino-2-isopropyl-phenyli-4-oxo- 1 H-guinoline-3-carboxamide

102 N-[2-{3-(4-chiorophenyd)-1,2 4-oxadiazol-S-yiiphenyll-4-oxo- 1H-quinoline-3-carboxamide
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103 &-fluore-N-{B-hydroxy-2 4-ditert-butyl-phenyl}-4-oxo- 1 Hequinctine-3-carboxamids
104 N-{2-mathyl-1H-indol-8-yi-4-0x0- 1 H-quinoline-3-carboxamide
108 1, 4-ditwydro-N-{3,4-dihydro-2H-benzol[bi 1 4loxazin-g-yii-4-oxonuinoline-3-carboxamide
108 N-(2-cyano-4,5-dimsthoxy-phenyl)-4-oxo-1H-quinoline-3-carboxamide
107 7-f{4-oxo-1H-quinolin-3-vlicarbonylamino}- 1,2, 3 4-tetrahydroisoquincline-2-carboxylic acid fert-
butyt ester
108 4, 4-dimethyl-7-{{4-oxo-1 H-quinolin-3-vilcarbonviamino}-1,2,3,4-tetrahydroquincline-1 -carboxylic
acid ter-butyl ester
109 N-{1-acetyl-2,3,4,5-tetrahydro-8, S-dimethyl- 1 H-benzolblazepin-8-yi}-1,4-dihydro-4-oxoquinoline-
3-carboxamids
110 N-[4-{cyanomethyliphenyil-4-oxo-1H-quinoline-3-carboxamide
11 4-ox0-N-{2-{trifluoromethyliphenyll-1H-quincline-3-carboxamids
112 G-athoxy-4-hydroxy-N-{1 H-indol-8-yiiguinoline-3-carboxamide
113 MN-{3-methyl- 1 H-indol-8-yi}-4-oxo-1H-guinoline-3-carboxamide
144 [4-{2-gthoxyphenyl)-3-[{4-oxo-1H-guinolin-3-yljcarbonylaminojphenyijaminoformic acid tert-butyl
aster
115 N-{2-(2-furyiiphenyil-4-oxo-1 H-quinoline-3-carboxamide
118 S-hydroxy-N-{1H-indol-8-yi)-4-oxo- 1 H-quinoline-3-carboxamide
117 N-{3-dimsthyviamino-4-isopropyi-phenyii-4-oxo- 1 H-guincline-3-carboxamide
118 N-2-{1H-indot-8-yliphenyil-4-ox0- 1 H-quinoline-3-carboxamide
119 [2-methyi-2-[4-[{4-oxo~ 1 H-quinalin-3-ylicarbonyviamino]phenyil-propyijaminoformic acid ethyl
ester
120 N-(2-methoxy-S-methyl-phanyl}-4-oxo- 1 H-quinoline-3-carboxamide
121 N-{3,4-dichlorophenyl)-4-oxo-1H-qguincling-3-carboxamids
122 N-{3,4-dimethoxyphenyl)-4-oxo-1H-quinoline-3-carboxamide
123 N-[2-{3-furyiphenyil-4-oxo-1H-quincline-3-carboxamide
124 8-fluoro-4-oxo-N-{S-fert-butyl- 1 H-indol-8-yi}- 1 H-quinoline-3-carbomamids
128 Ne{8-athyl-2-pyridyli-4-oxo- TH-quingline-3-carboxamide
128 N-[3-hydroxy-4-[2-(2-methoxyethoxy)-1, 1 -dimethyl-ethyil-phenyil-4-oxo~ 1 H-quinoline-3-
carboxamide
127 [5-[{4~-ox0-1H-quinolin-3-yljcarbonyiaming} 2-tert-butyl-phenyilaminoformic acid ethyl ester
128 1,8-dimethyl-4-oxo-N-(2-phenviphanyl)- 1H-quincline-3-carboxamids
129 {2-athyl-5-[{4-oxe-1H-quinolin-3-vijcarbonyiaminsjphenytlaminoformic acid methyl ester
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130 4-hydroxy-N-{1H-indol-8-y1}-5, 7-bis{triflucromethyi}quinoline-3-carboxamide

131 N-{3-amino-S-chioro-phanyl)-4-oxo-1H-quinoline-3-carboxamide

132 N-{&-acetylaming-2-asthoxy-phenyl)-4-oxo- 1 H-guinoling-3-carboxamide

133 N-[3-chiore-8-{2-(1 -piperidylisthyisulfonyiaminolphenyi}-4-oxo-1H-quinoline-3-carboxamide

134 N-{2-{4-mathyisulfinyiphenyl)phenyi]-4-oxo-1H-quinoline-3-carboxamide

135 N-{2-benzol1, 3jdioxol-5-viphenyi-4-oxo-1 H-quincline-3-carboxamids

136 N-{2-hydroxy-3,5-ditert-butyl-phenyi)-4-oxo-1H-quinoline-3-carboxamide

137 §-[{4-flucrophenyl)-methyl-sulfamoyi]-N-(S-hydroxy- 2, 4-ditert-butyl-phenv)-4-oxo-1H-quingline-

J-carboxamide

138 N-{2-(3 5-difluorophenyliphenyl]-4-oxo-1H-quinoline-3-carboxamide

132 N-[2-{2, 4-dichlorophenyliphenyil-4-oxo- 1 H-quinoline-3-carboxamide

140 N-{4-cycichexylphenyl}-4-oxo-1 H-quinoline-3-carboxamide

141 {2-methyl-5-[{4-oxo-1H-quinglin-3-ylicarbonylaminoiphenyilaminciormic acid ethyl ester

142 4-oxo-N-{Z-sec-butyiphenyl}- 1H-quincline-3-carboxamide

143 N-{2-fluoro-S-hydroxy-4-ferf-butyl-phenyl}-4-oxo-1 H-quincline-3-carboxamids

144 N-{3-hydroxyphenyi}-4-oxo-1H-quincline-3-carboxamide

145 &-{{4-oxo-1H-quinolin-3-yljcarbonyiaming]- 1 Heindole-4-carboxyiic acid ethyl ester

146 4-oxo-N-(1,7 S-trazabicyclof4.3.0lnona-2,4,8,8-tetrasn-5-yi)- 1 H-quincline-3-carboxamide

147 Ne-[2-{4-fluorophenoxy}-3-pyridyil-4-oxo-1H-quinoline-3-carboxamide

148 4-0x%0-N-{5-{1 -pipatidyicarbonyl)- 1 H-indol-S-vi}- 1H-quinoline-3-carboxamide

149 N-{3-acetylamine-4-ethyl-phenyl}-4-oxo-1 H-guincline-3-carboxamide

150 4-oxo-N-{4-[2,2 2-triflucra-1 -hydroxy-1-{triflucromethyBethyliphenyil-1 Hequincline-3-
carboxamide

151 N-E2-{4-msthyi-2-thienyiphenyl]-4-oxo- 1 H-quinoline-3-carboxamide

152 4-ox0-N-(2-0x0-3H-benzooxazol-6-yi}-1 H-guinoline-3-carboxamide

153 N-[4-(1, 1-diethyl-2,2-dimethyl-propyl}-2-flucro-5-hydroxy-phenyll-4-hydroxy-quinoline-3-
carboxamids

154 N-[3 B-bis(trifluocromethyliphenyll-4-oxo- 1 H-guinoline-3-carboxamide

155 4-oxo-MN-(2-pyridyl}-1H-quincline-3-carboxamids

1586 4-oxo-N-[2-{2-{triflucromethoxylphenyilphenyil-1H-quincline-3-carboxamide
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1857 N-{2-athyl-S-mathylamino-phenyii-d-oxe-1 H-quincline-3-carboxamids

158 4-oxo-N-{S-phenyi-1H-indol-8-yl}- 1 H-quinoline-3-carboxamide

1598 [7-[{4-0xo-1H-quinolin-3-ylicarbonylaminojtetralin-1-yllamincformic acid methyi ester

160 N-{3-amino-4-propyl-phenyl}-4-oxo-1H-guinoline-3-carboxamide

181 N-[3-(2-athoxysthoxy)-4-terf-butyl-phenyil-4-oxo- 1H-guincline-3-carboxamide

162 N-{8-methoxy-3-pyridyi}-4-oxo-1H-quincline-3-carboxamids

163 N-[B-{aminomethyi}-2-{2-ethoxyphenyli-phenyil-4-oxo- 1 H-quinoline-3-carboxamide

164 d-a-N-[3-{Irifluoromethyliphenyil- 1 H-quinoline-3-carboxamide

165 4-oxo-N-{4-sulfamoviphenyl)- 1 H-guinoline-3-carboxamide

168 4-[2-{{4-oxo-1H-quinclin-3-yhicarbonylaminojphenyilbanzoic acid methy! ester

187 N-{3-amino-4-mathyi-phenyi}-$-oxo- 1 H-quinoline-3-carboxamide

168 4-0x0-N-{3-pyridyi}-1 H-quingline-3-carboxamide

168 Ne{T-methyil-1H-indol-8-yi)-4-ox0-1 H-quincline-3-carboxamide

170 N-{8-chigro-2-pyridyl}-4-oxe-1H-quincline-3-carboxamide

171 N-[2-(2,3-dichiorophenyliphenyll-4-axo-1H-quinoline-3-carboxamide

172 N-(2-{benzo[bithiophen-2-yliphenyl}-1,4-dihydro-4-oxoquinolina-3-carboxamide

173 N-{8-meathyl-Z-pyridyl)-d-oxo-1H-quinoling-3-carboxamide

174 N-{2-{5-acetyl-2-thienyliphenyil-4-oxo-1 H-quincline-3-carboxamide

175 4-Oxo-1 ,4adihydmrquénciins«:%«carboxyiig acid N-{1 ‘~Ace_tyi-1 & dihydrospireleyeiopropane- 1,3
3H-indol}-8'-yi}-amide

176 4-oxo-N-[4-{trifluoromethoxyiphenyil-1 H-quinoline-3-carboxamide

177 N-{2-butoxyphenyl}-4-oxo-1H-guinoling-3-carboxamide

178 4-0x0-N-{2-{2-fort-butyiphenoxyiphenyil- 1 H-guinoline-3-carboxamide

178 N-{3-carbamuoyiphenyl}-d-oxo-1H-quinoline-3-carboxamide

180 N-{2-sthyl-8-methyl-phanyi}-4-oxo-1H-quincline-3-carboxamide

181 4-oxo-N-[2-{p-tolyl)phenyl]- 1 H-quinoline-3-carboxamide

182 N-[2-(4-fluorophenviiphenyil-4-oxo- 1 H-guinoline-3-carboxamide

183 7-{{4-oxo~1H-quinglin-3-ylicarbonylaminel-1,2,3,4tetrahydroquinoting- 1 -carboxylic acid tert-

bulyl aster
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184 N-{1H-indol-8-yi}-4-ox0-2-(frifluoromethyl)- 1H-quincline-3-carboxamids

185 N-{3-morpholinosulfonyiphanyl}-4-oxo-1H-guincline-3-carboxamide

188 N-{3-cyclopentyl-1H-indol-8-yi}-4-ox0-1 Hequinoline-3-carboxamide

187 N-{1-acetyl-1H-indol-8-yi}-4-oxc-1 H-quinoling-3-carboxamide

188 &-{{4-ox0-1H-quinolin-3-ylcarbonylamino}- 1 H-indole-5-carboxylic acid ethyl ester
189 N-{4-benzyioxyphenyi)-4-oxo-1H-quinoline-3-carboxamide

180 N-[2-{3-chioro-4-fluoro-phanyl)phanyll-4-oxo-1H-quingline-3-carboxamide

181 4-oxo-N-{5-quinciyvl)- 1 H-guinoling-3-carboxamide

1682 N-{3-methyi-2-pyridvi}-4-oxo- 1 H-quinoline-3-carboxamide

183 N-{2,8-dimethoxy-3-pyridyi}-4-oxo- 1H-guinoline-3-carboxamide

194 N-{4-cyanophenyl)-4-oxo-1H-quinoling-J-carboxamide

195 N-{8~-methyl-2-pyridvl}-4-oxo-1H-quinoline-3-carboxamide

196 N-[8-(3,3-dimethylbutanoylaming}-2-ferf-butyl-phenyi}-4-oxo- 1 H-quinoline-3-carboxamide
197 4-oxo-N-[B-(irflucromethyl}-3-pyridy]- tH-quinoline-3-carboxamide

188 N-{4-fluorophenyl}-4-oxo-1H-quinoline-3-carboxamide

199 N-f2-{o-totyliphenyil-4-oxo-1H-quincline-3-carboxamide

200 1 4&-dihydro-N-{1,2,3,4-tetrabydro- {1 -hydroxynaphthalan-7-yii-4-oxoquinoline-3-carboxarmids
201 N-{2-cyano-3-methyl-phenyi}-d4-oxo-1H-quincline-3-carboxamide

202 N-[2-{5-chioro-2-methoxy-phenyliphenyil-d-oxo-1 H-quinoline-3-carboxamids

203 N-{T-benzyl-1 H-indol-8-yi)}-4-oxo-1 Mguinoline-3-carboxamide

204 N-(4,4-dimethyichroman-7-yi)-4-ox0- 1 H-quinoline-3-carboxarmide

2058 N-[2-{4-methoxyphenoxy)-B-(iriffuoromethyliphenyil-4-oxo-1H-guincline-3-carboxamidea
208 N-[2-(2,3-dimethyiphenoxy}-3-pyridyll-4-oxo- 1 H-quinoline-3-carboxamide

207 2-[8-{{4~ox0-1H-quinclin-3-yllcarbonylamine]- 1 H-indol-3-yilacetic acid ethyl ester
208 N-{4-{2-adamantyl}-8-hydroxy-2-methyi-phenyil-4-oxo- 1 H-quinoline-3-carboxamide
208 N-[4-(hydroxymethyliphenyll-4-oxo-1H-quinoline-3-carboxamide

210 2. 4-dimeathoxy-N-{(2-phenyiphenyi}-quincline-3-carboxamide

83544833.1

-5i-




WO 2011/072241 PCT/US2010/059920

211 N-{2-mesthoxy-8-fert-bulyl-phenyl}-4-oxo-1 H-quinoline-3-carboxamids

212 N-{3-{3-methyl-5-0x0-1,4-dihydropyrazol-1-yiiphenyi]-4-oxo-1 H-quinoline-3-carboxamide

213 N-{2-{2,5-dichlorophenyliphenyil-4-ox0- 1H-guincline-3-carboxamide

214 N-{3-methylsulfonyiaminophenyll-4-oxo- 1 H-quinoline-3-carboxamide

215 4-gxg-N-phenyl-1H-quinoline-3-carboxamide

216 N-{3H-benzoimidazol-2-yl}-4-oxo-1 H-quincline-3-carboxamide

217 N-{ tH-indazol-8-yi}-4-oxo-1H-quinoline-3-carboxamids

218 S-fluore-N-[2-8uoro-S-hydroxy-4-{1 xmethyicyqahexyi)~pheny€}»4-0m»1 H-guinoline-3-
carboxamide

219 4-oxo-N-pyrazin-2-yl- 1H-guinoline-3-carboxamide

220 N-(2,3-dihydroxy-4,8-ditert-butyl-phenyl}-4-oxo-1 H-guinoline-3-carboxamide

221 [5-{{4-ox0-1H-quinolin-3-yiicarbonyvlaminol-2-propyl-phenvijaminofonmic acid methyl ester

222 N-(3-chioro-2-cyanc-phanyi}-4-oxo-1H-quinoline-3-carboxamide

223 N-{2-{4-methyisulfanyiphenyiphenyl]-4-oxo- 1 H-guinoling-3-carboxamide

224 4-ox0-N-{4-[2-[(2,2, 2-iriflucroacstyllaminomethyliphenviiphenyil- 1 H-quinoline-3-carboxamide

225 {2-isopropyl-5-{{4-oxo-1H-quinclin-3-ylicarbonylaminolphenyijaminoformic acid ethyl ester

226 4-oxo-N-{(4-propyiphenyi}-1 H-quinoline-3-carboxamide

227 N-{2-(3H-benzoimidazol-2-vijphenvil-4-oxo-1H-guinoline-3-carboxamide

228 N-{2-(hydroxy-phanyi-methyliphanyll-4-oxe-1H-quinoline-3-carboxamide

229 N-(2-methyisulfanyiphenyl}-4-oxo- 1 H-quinoline-3-carboxamids

230 N-{2-methyi-1 H-indol-5-yi}-4-ox0-1 H-quinoline-3-carboxamide

oY 3-{4-hydroxy-2-{{4~0x0-1 quuinoiin«&yﬁ}camaenssgminc}s«teﬁnbutyi-phenyi}henzeiﬁ acid meathyl

232 N-{&-acetylamino-2-propyl-phenyii-4-oxo-1 H-quinoling-3-carboxamids

233 N-(1-acelyvlindolin-g-yvi}-4-oxo- 1 H-quinoline-3-carboxamide

234 4-0x0-N-[5-{triflucromethyi)- 1 H-indol-G-yi]- 1 H-quinoling-3-carboxarmids

235 N-{8-isopropyl-3-pyridyl}-4-oxo-1H-quinoline-3-carboxamids

238 4-oxo-N-{4-{irifluoromathivi)phenyil- 1H-quincling-3-carboxamide

237 N-{5-(2-methoxyphenyi}- 1 H-indol-8-yi]-4-0x0- 1 H-guinoline-3-carboxamide
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7-{{4-oxo-1 H-quinclin-3-yicarbonyljamino]-spirolpiperidine-4,4 1 H-quinoling], 2, 3-dihydro-

238 carboxylic acid tert-bulyl ester

238 {[4-isopropyi-3-[{4-oxo-1 H-gquinclin-3-ylicarbonviaminoiphenyilaminoformic acid methyl ester
2440 N-{2-benzyloxyphenyl}-4-oxo-1H-quincline-3-carboxamide

241 4-oxo-N-{8-guinolyl}- 1 H-guinoline-3-carboxamide

242 N-{G-amino-2,4-dichioro-phenvi}4-oxo-1H-guincline-3-carboxamide

243 N-(S-acsiylamino-2-iscpropyi-phenyl)-4-oxo-1 H-guinoline-3-carboxamide

244 4-oxo-N-{8,7.8,9-tetrahydro-SH-carbazol-2-yi}- 1 H-quincline-3-carboxamide

245 N-[2-(2,4-dichiorophenoxyiphenyil-4-oxo-1 H-quinclina-3-carboxamids

248 N-(3,4-dimeathyiphanyl}-4-oxo-1H-quinoline-3-carboxamide

247 4-0%0-N-[{2-{2-phenoxyphenyliphenyi]- 1 H-quinoline-3-carboxamide

248 N-{3-acetylamino-4-methyl-phenyi}-4-oxo- 1H-quincline-3-carboxamide

248 [4-ethyl-3-{{4-oxo-1 H-quinolin-3-yljcarbonylaminciphenyllaminoformic acid methyl ester
250 N-{S-acetylamino-2-methoxy-phenyl}-4-oxo- tH-quincline-3-carboxamide

051 [Z2-methyi-2-{4-[{4-0x0-1 H-quinaiin-3~yi}carmg;;izinim}phenyi}—pmpyi}amiﬁofmmic acid isobutyl
252 N-{2-henzoyiphenyi}-4-oxo-1 H-quinoline-3-carboxamids

253 4-oxo-N-[2-[3-{triffucromethoxy)phenyliphenyil- 1 H-quinoline-3-carboxamids

254 S-fluoro-N-{B-fluore-1H-indol-8-yi)-4-oxo-1H-quinoline-3-carboxamide

255  IN-(B-hydroxy-2,4-ditert-bulyl-phenyi}-4-oxo-6-pyrrolidin-1-visulfonyi-1H-quinoline-3-carboxamide
288 N-{1H-benzotriazol-B-yii-4-ox0-1H-quinoline-3-carboxamide

257 N-{4-fluoro-3-methyl-phenyi}-4-oxo-1H-quingline-3-carboxamide

258 MN-indolin-g-yi-4-oxo-1H-quinoline-3-carboxamide

258 4-0x0-N-{3-sec-butyl- 1 Heindol-§-yi)- { H-quinoline-3-carboxamide

280 N-{S-amino-2-tert-butyl-phenyli-4-oxo- 1 H-guinoline-3-carboxamide

261 N-[2-(3 4-dimsthyiphemdiphenyil-4-oxo- 1 H-quingline-3-carboxamide

282 1,4-dihydro-N-(3,4-dihydro-3-oxo-2H-benzo[bl[ 1 4lthiazin-8-yi)-4-oxoquinoline-3-carboxamide
263 N-{4-bromo-2-sthyl-phenyl}-4-oxe-1 H-quinoline-3-carboxamide

264 N-(2,5-disthoxyphenyl)-4-oxo-1H-guinoline-3-carboxamide
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285 N-{2-benzyiphenyi)-4-oxo-1H-quinoling-3-carboxamide

268 N-[B-hydroxy-4 -fert-butyt-2-(triflucromethyliphanyil-4-oxo-1 Hquinoling-3-carboxamide

267 4-oxo-N-{4-phanoxyphenyl)- tH-guinoline-3-carboxamide

268 4-oxo-N-{3-sulfamoyi-4-farf-butyl-phenyhl- 1 H-guinoline-3-carboxamide

269 {[4-isopropyi-3-[{4-ox0-1H-quinalin-3-yi}carbonylaminoiphenyljamincformic acid ethyl ester

270 N-{2-cyano-1 H-indol-8-yi}-4-oxo-1H-quincling-3-carboxamide

271 N-{3-amino-4-fert-butyl-phenyl}-4-oxo-1H-quingline-3-carboxamide

372 N~{3~(2~mmphaiin0@ihyﬁsuif@ny&amino}-Sn(triﬁuqmmathyi)phenyi}émmd H-guinoling-3-
carhoxamide

273 [7-{{4-oxo-1H-quinvlin-3-yjcarbonylaminolietralin-1-yilaminoformic acid tent-bulyl aster

274 4-oxo-G-pyrrolidin-1-yvisulfornd-N-{5-fert-butyl- 1 Heindol-8-vi)- 1 Hguinoling-3-carboxamids

275 4-benzyloxy-N-{3-hydroxy-4-tert-butyi-phenyl}-guincline-3-carboxamids

278 N-{4-morpholinosulfonyiphenyi}-4-oxo- 1 H-guinoling-3-carboxamide

277 N-2-{3-fluorophenyliphenyil-4-oxo- 1H-quinoline-3-carboxamide

278 4-ox0-N-{2-[3-(Iriflucromethyi)phenyiiphenyil- 1 H-quinoline-3-carboxamide

279 N-[2-(2-mathyvisulfanyiphenyliphenyil-4-oxo- 1H-quinoline-3-carboxamide

280 4-oxo-N-{G-guinglyl}- 1 H-quinoline-3-carboxamide

281 N-(2 4-dimsthyiphenyl}-4-oxo- 1H-guincline-3-carboxamide

282 N-(S-amino-2-sthyl-phenyl)-4-oxo-1 H-quinoline-3-carboxamide

283 N-[2-{3-methoxyphenyliphenyl}-4-0x0- 1 H-quinoline-3-carboxamids

284 Nef t H-indazol-8-vi}-4-oxo- 1 H-quinoline-3-carboxamide

285 N-[2-(2,3-diflusrophenyliphenyll-4-oxo-1H-quincline-3-carboxamids

286 1. 4-dihydro-N-{1,2,3 4-tetrahydronaphthalen-8-yi}-4-oxoquinoiine-3-carboxamids

287 N-f2-fluoro-5-hydroxy-4-(1 -methyicyﬁiohexyi)~p,hsnyi}w&hydmxy@@mn“i H-quinoline-3-
carboxamide

288 N-{5-fluoro-2-methoxyoarbonyloxy-3-fert-butyl-phenyii-4-oxo- 1 H-quinoline-3-carboxamide

288 N-{2-fluoro-4-methyi-phenyi}-4-oxo- 1 H-quinoline-3-carboxamide

280 N-[2-(3-isopropyiphenviiphenyi]-4-oxo-1Hquinoline-3-carboxamide

291 N-{2-chlore-8-hydroxy-4-tert-bubyl-phenyll-4-oxo- 1 H-quinoling-3-carboxamide
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282 N-{5-chioro-2-phenoxy-phenyi}-4-oxo-1H-quinoline-3-carboxamide
283 4-0%0-N-{2-{ 1 H-pyrrol-1-yliphanyll- 1H-quinoline-3-carboxamide
294 N-{1H-indol-8-yi}-4-ox0-1H-quinoling-3-carboxamide
285 4-0x0-N-{2-pyrrolidin-1-yiphenyl)-1 H-guinoline-3-carboxamide
295 2 4-dimethoxy-N-{2-fert-butyiphenyii-guinoline-3-carboxamide
297 N-{2-{2, 5-dimathyl-1H-pyrrol-1-yiiphenyil-4-oxo- 1 H-quinocline-3-carboxamide
288 {Z-sthyl-8-{{4-mx0-1H-quinolin-3-yi)carbonyvlaminolphenyllaminoformic acid sthyl ester
¥ 4 Y Y
209 4-0x0~-N-(1,2,3 4-tetrahydroguinalin-7-yi)- 1 H-quincline-3-carboxamids
300 N-(4,4-dimsthyi-1,2,3 4-tstrahydroquinolin-7-yi}-4-oxo- 1 H-guinoline-3-carboxamide
301 N-f4-{4-methyl-4H-1,2 4-triazob-3-yijphenyil-4-oxo- 1 H-quinoline-3-carboxamids
302 N-[2-[4-thydroxymethylphenyiphenyil-4-oxo-1H-quinoline-3-carboxamide
Y ¥ b4 L
303 N-{2-acelyi-1,2,3 4-letrahydroisoquinolin-7-vi)-4-oxo- 1 H-quincline-3-carboxamids
304 {4-(2-ethoxyphenyl}-3-{{$-oxo-TH-quinolin-3-yijcarbormdaminciphenyimethyllaminoformic acid
terl-butyl esler
305 N-{2-{4-mathoxyphenyliphenyil-4-oxe-1 H-quinoline-3-carboxamide
308 N-{2-{3-sthoxyphenyiiphenyil-4-oxo-1H-quinoline-3-carboxamide
307 M-{2-(3-chiorophanyi)phanyil-4-oxo-1H-quinoline-3-carboxamide
308 N-[2-{cyanomethyllphenyll-4-oxo- 1 He-quinoline-3-carboxamide
308 N-{3-isoquinolyi}-4-oxo-1H-quinoline-3-carboxamide
310 4-0x0-N-{4-sec-butyiphenyl)- 1 H-quincline-3-carboxamide
31 N-Z-(5-mathyl-2-furyhiphenyil-4-oxa- 1 H-guincline-3-carboxamidsa
312 N-[2-(2 4-dimeathoxyphenyliphenyil-4-oxo- 1H-quincling-3-carboxamide
313 N-{2-{2-flucrophenyliphenvil-4-oxo-1H-quinoline-3-carboxamids
314 N-{2-sthyl-B-isopropyt-phenyl)-4-oxo- 1H-quinoliine-3-carboxamidas
315 N-(2 8-dimsthyiphenyl}-4-oxo-1H-quincline-3-carboxamide
318 N-{5-acstylarmino-2-feri-bulyi-phenyl)-4-oxo- 1 H-quincline-3-carboxamide
317 N-(2,8-dichiorophenyi}-4-oxo~- 1 H-quinoline-3-carboxamide
318 4-0x0-N-{3-{2-{ 1 -piperidyljethyisulfonylaming]-5-(triflucromethylphanyil-1H-quincling-3-
carboxamide
-85
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318 &-fiuoro-N-(2-fluoro-8-hydroxy-4 ~terf-butyl-phenyil-4-oxo-1H-quinoline-3-carboxamide

320 4-0x0-N-{2-fari-butyl- 1 H-indol- 8-y} tH-quinoline-3-carboxamide

321 N-[2-{4-benzovipipsrazin-1-yijphenyil-d-oxo-1 H-quinoline-3-carboxamide

322 N-(2-gthyl-8-sec-butyi-phenyl}-4-oxo-1 H-quinoling-3-carboxamide

223 [2-methy-2-{4-[{4-0x0-1 H«quinoiin-B«yt)carbcggéa:nine}phenyi}pmpyi}aminafcarmic acid mathyl

324 N-{4-butylphenyi}-4-oxo- 1 H-qguinoline-3-carboxamide

325 N-(2,8-disthylphenyl}-4-oxo-1H-quinoline-3-carboxamide

328 N-[2-{4-meihyisulfonyiphenytiphsnyi]-4-oxo-1H-guingcline-3-carboxamids

327 N-[B-(2-athoxyphenyl}-1 Hindol-6-yil-4-oxo- 1 Hrquinoline-3-carboxamide

328 N-{3-acelyiphenyi}-4-oxo-1H-quincline-3-carboxamids

328 N-[2-{o-tolylibenzooxazol-S-yi-4-oxo- 1 H-guincline-3-carboxamids

330 N-{2-chioraphenyi}-4-oxo-1H-quincline-3-carboxamide

331 N-{2-carbamoviphenyi}-4-ox0-1H-quinoline-3-carboxamids

332 N-{4-ethynyiphenyi}-4-oxo-1 He-quinoline-3-carboxamide

333 N-[2-[4-{cyanomethyliphenviiphenyii-4-oxo-1 H-guinoline-3-carboxamide

394 7[{d-ox0-1 H»quine!in~3~y§ca‘rbonyi}aminc]«spim{gipsridine-&é‘(1 ‘H)-1-acsty-guinoling], 2°,.3-
dihydro- carboxylic acid tert-butvl ester

335 N-{2-carbamoyl-§-methyl-phenyl}-4-oxo-1 H-quincline-3-carboxamids

338 N-{2-butyiphenyi}-4-oxo- 1 H-quindline-3-carboxamide

337 N-{8-hydroxy-2,4-ditert-butyl-phenyl}-N-methyl-4-oxo- 1 H-quinoline-3-carboxamids

338 N-{3-methyi-1H-indol-4-yi)-4-ox0- 1H-guincline-3-carboxamide

338 N-{3-cyano-1H-indol-8-yi}-4-oxo-1H-quincline-3-carboxamids

340 N-{3-msithyisulionylamino-4-propyi-phenyl)-4-oxo-1 H-quinoline-3-carboxamide

341 {2-methyl-2-[4-{{4-ox0-1 H-quinolin-3-yijcarbonylaminolphenvil-propyilaminoformic acid

nagpentyl aster

342 N-[B-{4-isopropyiphenyl}- 1 Hdindol-8-yii-4-oxo- T H-guinoline-3-carboxamide

343 N-[5-(isobutylcarbamoyl}-1H-indob-8-vil-4-0xo-1 H-quincline-3-carboxamide

344 N-[2-(2-sthoxyphenyliphenyl}-4-oxo-1H-quincline-3-carboxamids

34& g-fluorg-4-hydroxy-N-{1 H-indol-8-yijquinoline-3-carboxamide
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346 4-oxo-N-phenyl-7-(Iriflusromaihyl}- 1 H-guinoline-3-carboxamide

347 N-{ﬁ-E4~(2~<i€m@thyiaminaethyﬁcarbamoyi}phenyi}-1 H-indol-8-yi}-4-oxo-1H-guinoline-3-
carbuxamide

348 N-[2-{4-athoxyphenyliphenyil-4-oxo-1 H-quinoline-3-carboxamide

348 4-ox0-N-(2-phenyisulfonyiphenyl}-1 H-quinoline-3-carboxamide

380 N-{ 1-naphthyl}-4-oxo- 1 H-quincline-3-carboxamide

351 N-{5-sthyl-1 H-indol-8-yi}-4-oxo- 1 H-quindlineg-3-carboxamide

352 12-8-{{4-oxo-TH-quinolin-3-yhicarbonylaming)- 1 H-indol-3-vllethyvlaminoformic acid tert-butyl ester

353 {&-{{4-ox0-1H-quinolin-3-yiicarbonyviamine]-4-tert-butyl-ghenyijaminoformic acid tert-butyl ester

354 N-[2-[{cyclohexyi-methyi-aminoimathyilphenyil-4-oxo-1H-quinoline-3-carboxamids

385 N-[2-(2-mshoyphasnyliphsnyll-4-oxo-1H-quingline-3-carboxamids

358 N-{S-msthviamine-2-propyl-phenyi}-4-oxo- 1 H-quinoline-3-carboxamide

357 N-{3-isopropyi- 1 H-indol-8-vi}-4-oxo- TH-quingling-3-carboxamide

358 g-chioro-4-hydroxy-N-(1 H-indabs;-yi)quinaiéne»:ﬁ-camaxamid&

959 N-{3-{2-dimsthylamincethyvisulfonyviaming) -5»(&:‘%?590r0methyi}phenyi}-&%woxw‘i H-guincling-3-
carboxamide

380 N-[4-{diflucromethoxyiphanyil-4-oxe-1H-quinolina-3-carboxamide

361 N-{2-(2,5-dimethaxyphenyliphenyil-4-oxo-1H-quinoline-3-carboxamide

362 N-(2-chioro-4-fert-butyl-phenyl}-4-oxe-1H-guincline-3-carboxamide

363 N-[2-{2-fluora-3-methoxy-phenyliiphenvil-4-oxo- tH-quincline-3-carboxamide

364 N-{2-methyi-8-quinolyi}-4-oxo-1H-quincline-3-carboxamide

365 N-(2-acetyiphanyl}-4-oxo-1 H-quinoline-3-carboxamide

368 4-oxo-N-{2-{4-{iriflucromethyliphenyiiphenyi}l 1 H-quinoline-3-carboxamide

387 N-[2-{3,5-dichioraphemyl)phanyl]-4-oxo- 1H-quinoline-3-carboxamide

368 N-(3-amino-4-propoxy-phenyl}-4-oxo-1H-guincline-3-carboxamide

368 N-{2 4-dichioro-8-cyano-phenyl)-4-oxo- 1 H-quinoline-3-carboxamide

370 N-{3-chiorophenyl)-4-oxo-1H-quinoline-3-carboxamide

371 4-oxo-N-[2-{Iriflucromesthyisulfanyiiphenyll- 1 M-quinoline-3-carboxamide

372 N-[2-{4-methyl-1-piperidyliphenyil-4-oxo- 1 H-quinolina-3-carboxamide
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373 N-indan-4-yi-4-oxo-1H-guinoline-3-carboxamids

374 4-hydroxy-N-{1H-indol-8-yi}-2-methylsulfanyi-quinoline-3-carboxamide

375 1,4-dihydro-N-{1,2,3,4-talrahydronaphthalen-g-vi)-4-oxoguinolins-3-carboxamide

378 4-oxo-N-{2-phenyibenzooxazol-5-yi)-1H-quinoline-3-carboxamide

377 8§, 8-difiuoro-4-hydroxy-N-{ 1 H-indol-8-yiiquincline-3-carboxamids

378 N-(3-amino-4-mathoxy-phenyl)-4-oxo~-1H-quinoline-3-carboxamids

378 N-[3-acetviamino-S-(trifluoromethyliphenyil-4-0x0-1 H-guinoline-3-carboxamide

380 M-{2-sthoxyphenyl}-4-oxo- 1 H-quinoline-3-carboxamide

381 4-0x0-N-{B~-fert-bubyl- T H-indol-6-yi)-1H-quinoline-3-carboxamide

382 [S-{{4-oxo-1H-quinolin-3-yljcarbonylaminol-2-propyl-phenvilaminciomis acid ethyl aster

383 N-{3-ethyi-1H-indol-8-yi}-4-oxo-1 H-quincling-3-carboxamide

384 N-[2-(2 B-diffluorophanyliphenyil-4-oxo- 1 H-guinoline-3-carboxamids

385 N-[2-{2 4-difluorophsnoxy)-3-pyridyil-4-oxo-1 H-quincline-3-carboxamids

388 N-(3,3-dimethylindolin-G-yi}-4-oxo- 1H-quincline-3-carboxamide

387 N-[2-methyl-3-{trifluoromethyi)phenyil-4-oxe-1H-quincline-3-carboxamids

388 4-0%0-N-[2-[4-(Irifluoromethoxy)phenyliphenyil- 1 H-guinoline-3-carboxamide

389 N-{3-benzyliphenyi}-4-oxo-1H-guinoline-3-carboxamide

380 N-[3-{aminomethyl}-4-fert-butyi-phenyi]-4-oxo-1 H-quinoline-3-carboxamids

391 N-[2-(4-isobutyiphanyliphanyil-4-oxo-1H-quinoline-3-carboxamide

382 N-{&-chioro-3-pyridyl}-4-oxo-1 H-quincline-3-carboxamids

383 MN-{&-amino-2-{2-esthoxyphenyi}-phenvil-4-oxo- 1 H-quinoline-3-carboxamide

304 1.8-dimethyl-4-oxo-N-phenyi-1H-quinoline-3-carboxamide

385 N-{4-{1-adamantyl}-2-fluoro-S-hydroxy-phenyil-4-hydroxy-quinotine-3-carboxamide

398 {2-methyl-2-[4-[{4-oxo-1 H-quinalin-3-yi)carbonviaminophenyil-propyllaminoformic acid
tetrahydrofuran-3-yimsthyl aster

397 4-oxe~-N-{4-phenyviphenyl}-1 H-quincline-3-carboxamids

388 4-oxo-N-{2-(p-tolylsufoniaminoiphenyll-1H-quinoline-3-carboxamide

398 N-{2-isopropyl-S-methyiamino-phenyl)-4-oxo-1 H-quinoline-3-carboxamide

8344833.1
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400 N-{S-morpholinge-3-pyridyli-4-oxo-1H-quincling-3-carboxamide

401 N-[2+(2,3-dimethyiphenyliphenyil-4-oxo-1H-quinoling-3-carboxamide

402 4-0x0-N-{5-phenyl-2-pyridyl)- 1H-quinoline-3-carboxamide

403 N-{2-fluoro-8-hydraxy-4-(1-methyleyclooctyl)-phenyt]-4-hydroxy-quinoline-3-carboxamide

404 N-[58-(2,6-dimethoxyphenyl}- 1 H-indol-8-yij-4-oxo- 1H-quinoline-3-carboxamide

405 N-{4-chiorophenyl)-4-oxo-1H-quinoline-3-carboxamide

406 ﬁ-[{é»ﬁiucmphenyi)»methyirsuifamoyi}«%-oxonwu(\*‘?=ieﬂubutyin? H-indol-G-yi)-1H-quinoling-3-
carboxamide

447 N-{2-fluoro-8-hydroxy-4 -ferf-butybphenyl)-S-hydroxy-4-oxo~1H-guinoline-3-carboxarmids

408 N-{3-methoxyphenyli-4-oxo- { H-quinoline-3-carboxamide

408 N-(5-dimethylamino-2-ethyl-phenyi}-4-oxo-1 H-quinoline-3-carboxamide

410 4-0x0-N-[2-(4-phenoxyphenyl)phenyi]- 1 H-guinoline-3-carboxamide

411 7-chioro-4-oxo-N-phenyl-1H-quindline-3-carboxamids

412 §-{{4-oxo-1H-quinolin-3-yijcarbonylaminge}- 1 H-indole-7-carboxylic acid sthy! ester

413 4-0x0-N-{2-phenoxyphenyl)- 1H-quincline-3-carboxamide

414 N-{3H-benzolmidazol-8-yi}-4-oxo-1 H-guinoline-3-carboxamide

418 N-{3-hydroxy-4-tert-bulyl-phenyl)-4-methoxy-quinoline-3-carboxamide

418 [2-methyl-2-[4-[{4-0x0-1 H»quinoiin~:3»y§}carbo;ggmino}phenyi}-pmpyi}aminﬁfcrmic acid propyl

417 N-{2-{benzo]bjtihiophen-3-yiiphenyl)-1,4-dihydro-4-oxoguinoling-3-carboxamide

418 N-{3-dimethylaminophenyl}-4-oxo-1H-quincline-3-carboxamide

418 N-{3-acstylaminoghenyl)-4-oxo-1H-guinoline-3-carboxamide

420 2-methyl-2-{4-{{4-ox0- 1 H-quinalin-3-ylicarbonyiaminelphenyil-propancic acid ethyl ester

421 N-[8-methoxy-4-fert-butyl-2-{tiflucromethyiiphenyll-4-oxo- 1 H-quinoline-3-carboxamide

422 N-{8,8-dimethyl-3H-benzoimidazol-2-y)-4-oxe-1 H-quinciine-3-carboxamids

423 N-[3-(2-sthoxysihyi}-1H-indol-8-yil-4-0xo- 1 H-quinoline~3-carboxamide

424 N-[2-{4-chiorophanviiphenyil-4-0x0-1H-quinoline-3-carboxamide

425 N-{4-isopropyiphenyl)-4-oxo- 1 H-quincline-3-carboxamide

426 N-{4-chiore-B-hydroxy-2-fart-butyl-phenyi}-4-oxo-1H-guinoline-3-carboxamide

83544833.1
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5-f{4-oxo-1H-quinolin-3-vijcarbonylaminol-1,3,3 4-lstrahydroisoquincline-2-carboxylic acid tert-

427 butyl ester

428 N-{3-hydroxy-4-terf-butyl-phenyli-4-oxo-1H-quinoline-3-carboxamide

423 N-{3-amino--{trifluoromethyl)phenvil-4-oxo- t H-guinoline-3-carboxamide

430 N-(2-isopropyl-6-methyl-phenyil-4-oxo- tH-quinoline-3-carboxamide

431 N-{3-aminophenyi}-4-oxo-1H-quinoling-3-carboxamide

432 N-[2-{4-isopropyiphenyiiphanyll-4-oxo-1H-quinoline-3-carboxamide

433 N-{5-hydroxy-2 4-ditert-bubyd-phenyll-4-oxo- { H-guinoline-3-carboxamide

434 N-{2,8-dimethyiphanyl-4-oxo-1H-guinoline-3-carboxamide

435 N-[2-(2-fluorophenoxy)-3-pyridyil-4-oxe-1 H-gquinoline-3-carboxamide

436 N-[2-(3,4-dimsthoxyphenyliphenyi]-4-oxc-1H-quinoling-3-carboxamide

437 N-banzol 1 3ldioxol-8-yi-4-oxo-1 H-quinoline-3-carboxamide

438 N-{5-{diflucromethyi}-2 4-diteri-butyl-phenyil-4-oxo-1H-quincline-3-carboxamide

439 N-{4-mathoxyphenyl}-4-oxo-1H-quinoline-3-carboxamide

440 N-{2,2,3,3tetrafluore-2, 3-dihydrobanzo{bli 1 ,4}d§0xin-6~yi)~1 JA-dihydro-4-oxoguinoling-3-
carboxarnids

441 N-[3-methyisulfonyiamino-S-{triflucromethyliphenyil-4-oxo-1 H-quinoline-3-carboxamide

442 4-0x0-N-{3-(1-piperidyisulfonyliphenyi}- 1 H-quinoline-3-carhoxamide

443 4-oxo-N-quinoxalin-G-yi- 1 H-quincline-3-carboxamide

444 S-f{4-0%0-1H-guinolin-3-yijcarbonylamine]-2-tert-bulyl-banzoie acid methyl ester

445 N-(2-isopropenyiphenyl)-4-oxe- 1H-guinoline-3-carboxamide

448 N-{1,1-dioxobanzothiophen-8-yi}-4-oxo-1H-quinoline-3-carboxamide

447 N-{3-cyanophenyll-4-oxo- 1 H-quincline-3-carboxamide

448 4-oxe-N-{4-farf-butyiphenyl}-1 H-quingline-3-carboxamide

448 N-{m-tolyli-4-oxo-1H-quincline-3-carboxamide

450 N-[4-{1-hydroxysthyiiphenyil-4-oxo- 1 H-quinoline-3-carboxamide

451 N-{4-cyano-Z-ethyl-phenyl}-4-oxo-1H-quinoline-3-carboxamide

452 4-oxa-N-{4-vinylighenyl}-1H-quinoline-3-carboxamide

453 N-{3-amino-4-chioro-phenyii-4-0x0-1H-guinoline-3-carboxamide
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454 N-{2-methyl-5-phenyl-phenyl}-4-oxo-1H-quinoline-3-carboxamids

485 N-f4-{1-adamantyliphenvil-4-oxo-1H-quinoline-3-carboxamids

458 4-oxo-N-[3-{trifluoromethvisulfanyliphenyi]l- 1 H-quincline-3-carboxamide

457 N-{4-morpholinophenyl)-4-oxo- 1 H-quincline-3-carboxamids

458 N-[3-{2-hydroxysthoxy)-4 -ferf-bubyl-phendi-4-oxo-1 Hxuinoline-3-carboxamide

459 N-{o-tolyi}-4-oxo-1H-quinoline-3-carboxamide

480 [2-mathyi-2-{4-[{4-ox0-1 anuin@iin~$my€)cam§§£?mimjphenyi}»pmpyi}aminaforméc acid buty
481 4-0x0-N-{2-phenyiphenyl}-1H-quinoline-3-carboxamide

482 N-(3-dimethyiamino-4-propyl-phenyi}-4-oxo- 1 H-quincling-3-carboxamids

483 N-{4-sthyiphenyl}-4-oxo- 1H-quindline-3-carboxamide

444 S-hydroxy-N-{S-hydroxy-2,4-ditert-butyl-phenyi}-4-oxo-1H-quinoline-3-carboxamids
485 {5-[{4-oxo-1 H~QuineiEn-3-yi)carb0nyiamim}—zii?e-?utyi»phanyimethyi}amimfmmic acid tert-butyl
486 N-{2,8-diisopropyiphenyl}-4-oxo-1 H-quinoline-3-carboxamide

487 N-(2,3-dihydrobsnzofuran-5-yi}-4-oxo-1H-guinoline-3-carboxamide

468 1-methyl-4-oxo-N-phanyl-1 H-quinoling-3-carboxamids

489 4-gxo-N-(2-phenyiphenyl)-7 -(trifluoromethyl)- 1 H-guinoline-3-carboxamide

470 4-oxo-N-{4-phenyisulfanyiphenyl}-1H-quincline-3-carboxamide

471 {3-[{4-oxo-1H-quinclin-3-ylicarbonylaminol-4-propyi-phenyilaminoformic acid methyl ester
472 [4-gthyi-3-{{4-oxo-1H-quindlin-3-vhcarbonviaminolphenvilamincformic acid ethyl ester
473 1-isopropyl-4-0x0-N-{2-fert-butyiphenyi)- 1 H-quinoline-3-carboxamide

474 N-{3-methyl-2-oxo-3H-benzooxazol-5-yi)-4-0x0-1H-quincline-3-carboxamide

475 N-(2 5-dichloro-3-pyridyi)-4-oxo- 1 H-quinciine-3-carboxamids

478 N-{2-cyano-S-hydroxy-4-fert-butyl-phenyl)-4-oxo- 1 H-quinoline-3-carboxamide

477 N-{&-fluorg-2-pyridyt}-4-oxo-1H-quinoling-3-carboxamids

478 4-oxo-N-{3-fert-butyl-1 H-indol-6-yi}- 1 H-guincling-3-carboxamide

478 No{ 1 H-indob-&-y1)-B-methory-4-oxo-1H-quinoline-3-carboxamide

480 1-athyl-8-methoxy-4-oxo-N-phenyl-1H-quinoline-3-carboxamide
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481 N-{2-naphthyi}-4-oxo-1H-quinoline-3-carboxamide

482 [7-[{$-oxo-1H-quinolin-3-yi}carbonylaminolietralin- 1 -yilaminoformic acid ethyl ester

483 N-[2-flucro-5-hydroxy-4-(1-methyleycichepiyll-phenyll-4-hydroxy-quinoline-3-carhoxamide

484 N-{3-mathylamino-4-feri-bulyl-phenyl)-4-oxo- 1 H-quinoline-3-carboxamide

485 N-{(3-dimsthylamino-4 -fert-butyl-phenyl)-4-oxo-1H-quinoline-3-carboxamide

488 8, 7-diffuoro-N-{2-fluoro-5-hydroxy-4-tert-butyl-phenyll-4-oxo- 1 H-quincline-3-carboxamide

487 B-hydroxy-N-{8-hydroxy-4-tert-butyl-2-{friflucromethyliphenyil-4-oxo-1 H-guinoling-3-
carboxamids

488 4-0x0-N-[3-(1-piperidyl)-B-(trifluoromethvi)phenvil- 1H-quincling-3-carboxamids

480 N-[4-(3, 3-dimethylpyrrolidin- 1-yi)-2-{rifluoromsthyliphenyi-8-methyi-4-oxo-1 H-quinoline-3-
carboxamids

480 &-Huoro-N-{3-hydroxy-4-tert-bubd-phenyil-4-oxo- 1 H-guinoline-3-carboxamide

491 N-{3-fluoro-d-tert-butyb-phenyl)-B-hydroxy-4-oxo- 1 H-quincline-3-carboxamids

49 methyl 1-[4-[{4-0x0-1H-quinglin-3-yllcarbonyiamine]-3-(iriflucromethyliphenvilpiperiding-2-

carboxylate

493 S-hydroxy-N-{4-[2-hydroxy-1-(hydroxymethyl}- 1 -methyl-ethyliphenyil-4-oxo- 1 H-quincling-3-
carboxamide

484 S-hydroxy-4-oxo-N-{B-{trifluoromethyl)- 1H-indol-6-yi]- 1 H-quinoline-3-carboxamide

485 §-fluors-4-oxo-N-{2-(trifluoromsihyl)- T Heindol-6-¢ t H-quingline-3-carboxamids

498 MN-{8-hydroxy-2,4-ditert-buhy-phanyl}-8-methoxy-4-oxc- 1 H-quingline-3-carboxamide

497 N-[S-hydroxy-4-isopropyl-2-(triflucromethyl)phenyil-4-oxo-1 H-guinoline-3-carboxamide

498 N-[2-fluoro-S-hydroxy-4-(1-methyicyciohexyl}-phenyil-5-methyi-4-oxo- 1 H-quinolineg-3-
carboxamide

490 N-[2-flucro-B-hydroxy-4-(1-methyicycichexyl)-phanyll-7-methyl-4-oxo- 1H-quinoline-3-
carboxamide

800 S-hydroxy-4-oxo-N-{5-tert-bulyl-1H-indol- 8-yi}-1 H-quinoline~-3-carboxamide

501 N-[2-flugro-5-hydroxy-4-{trifluoromathyiiphenyll-4-oxo- 1 H-quingline-3-carboxarmids

502 -hydroxy-N-{3-methoxy-S-{triflucrometindiphenyll-4-oxo-1 H-guincline-3-carboxamide

503 S-methyl-N-{4-(2-methyipyrrolidin-1-vi}-2-(rifluoromethyliphenyll-4-oxo- tH-quinoling-3-
carboxamids

504 N-{4-{3,3-dimsthylpyrrolidin-1 -wi}-2-(riffluoromsthyljphenyil-8-mathoxy-4-oxo-1 H-guinoling-3-
carboxamide

508 8-cyano-N-{5-hydroxy-2 4-ditert-butyl-phenyl}-4-oxo- t H-quinoline-3-carboxamide

506 MN-{3-hydroxy-4-{Irflucromethyiphenyil-4-oxo- 1 H-guinclina-3-carboxamids

507 N-{2-ethyl-B-hydroxy-d-tert-butyl-phenyi}-5-hydroxy-4-oxo- 1 H-quinoline-3-carboxamide
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508 4-oro-N-{3tari-butyl-5-{rifluoromsthyl- 1 H-indol-8-yij- 1 H-quinoline-3-carboxamide

508 §-fuore-N-{8-hydroxy-4-tert-butyl-2-{riflucromethyiphenyl]-4-oxe- 1 H-quincline-3-carboxamide

510 4-oxo-N-[3-{1-piperidvi}-4-tert-bulyl-phenyil- 1 H-guinoline-3-carboxamide

511 {S)-G-mathyl-N-{4-{2-methylpyrolidin-1-yil-2-{rifluoromathyiphenyl-4-ox0-1 4~
dihydroguinoline-3-carboxamids

512 | N-[4-cyclopentyl-5-hydroxy-2-(3-hydroxyprop-1-ynyliphenyil-4-oxo-1H-quinoline-3-carboxamide

513 {B}-N-{4-(3-{dimsthylamino)pyrrolidin-1-yi)-2-{triflucromsthyi}phenvi}-4-0xo-1,4-
ditwydroguinoling-3-carboxamide

514 4-0x0-N-{2-{1 -piperidyll-4-{rifiucromethyliphenyi]- 1 Hequinoline-3-carboxamide

518 N-{5-hydroxy-2,4-ditart-butyl-phenyl)-4-oxo-8-{iflucromethyl)-1 H-quinoline-3-carboxamide

518 N-{4-{(25,58)-2,5-dimethylpyrrolidin-1-yi)-2-(riflucromsthyiiphanyi)-5-methyl-4-ox5-1,4-
dihydroguinoling-3-carboxamida

817 8-ethoxy-N-[4-isopropyi-2-(frifiucromsthyl)phenyi]-4-oxo-1 H-guinoline-3-carboxamids

518 N-(8-hydroxy-2-methyl-4-lert-butyl-phenyl}-4-oxo- 1 H-quinoline-3-carboxamide

518 g-cyano-N-(2-flucre-5-hydroxy-4-tart-butyl-phenyi}-4-oxe-1H-quinoline-3-carboxamide

520 N-{S-hydroxy-2 4-ditert-butyl-phenyl)-4-oxe-5-(triflusrometind)-1 Hequinoline-3-carboxamids

521 g-fluorg-N-[4-{3-methyloxatan-3yiphenyll-4-oxo-1 H-quinoline-3-carboxamids

g22 N-{4-cyciohexyl-3-hydroxy-phenyl)-S-hydroxy-4-oxo- 1 H-quincline-3-carboxamids

523 N-{4-{3-mathyloxetan-3-yhiphenyil-4-oxo-1H-guinoline-3-carboxamide

524 8-athoxy-N-(5-hydroxy-2, 4-ditert-butyl-phenyl)-4-oxo- 1 H-quincline-3-carboxamids

525 g-cyanc-N-(5-hydroxy-2,4-ditert-butyi-phenyl)-4-oxo- 1 H-guinoline-3-carboxamids

528 8-gthoxy-N-(2-fluore-G-hydroxy-4-tert-butyl-phenyl}-4-oxo- 1 H-quinoline-3-carboxamide

527 S-fluore-N-{3-fluoro-4-tert-butyl-phanyi}-4-oxo-1 H-quinoline-3-carboxamide

528 N-{4-(3, 3-diflucropyrrolidin. 1-yi)-2-{trifluoromethyliphenyil-5-methyl-4-oxo- 1 H-quincling-3-

carboxamide
529 S-hydroxy-N-[4-(3-methyiexsian-3-yliphenyll-4-oxo- 1 H-quincline-3-carboxamids
530 {28,35})-methy! 3-methyl-1-(4-{4-ox0-1,4-dihydroquinoline-3-carboxamido)-3-
{Irifluoromsthyliphenylipyrrolidine-2-carboxyiate
531 {185,28,5R}-methyl 3-(4-{4-oxo-1 4-dihydroguinoline-3-carboxamidoe}-3-(Iriflucromethyliphenyi}-
3-azabicyclal3.1.Clhexane-2-carboxylate

832 N-[2-chlore-4-{triflucromethyi)phanyil-4-oxo-1H-quinoline-3-carboxamide

8533 S-msthoxy-4-axa-N-{5-tart-butyl-1 H-indol-8-yi}- 1 H-quincline-3-carboxamides

534 {R)-N-{4-{3-{dimathylaminojpyrrofidin-1-yl)-2-(triflucromethyliphenyl)-8-oxo-1,4-

dihydroguinoline-3-carboxamide
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535 S-hydroxy-4-0x0-N-{3-tert-butyl- 1 H-indol-§-yi)- 1 Hquinoline-3-carboxamide
£36 N-{4-{3, 3-dimethyipyrrolidin-1-yi}-2-{triflucromethyliphenyil-4-oxe- 1 Hequinoline-3-carboxamids
537 4-oxo-N-{2-{triflucromethyl)- 1 H-indol-6-yil- 1 H-guincline-3-carboxamide
538 N-[2-methyh-4-(rifluoromsthoxyiphenyii-4-oxo- 1 H-quincline-3-carboxamide
530 N-{4-{(2R,5R)-2,5-dimethyipyrrolidin- 1-yi}-2-(triflucromethyl)phenyl)-S-methyl-4-ox0-1,4-
dihydroguinoline-3-carboxamide
540 {R)-tert-butyl 1-(4-{4-oxo-1 4-dihydroquinoling-3-carboxamido)-3-
{riflucromsthyliphenviipyrrolidine-2-carboxylate
541 {R)-N-{4-(3-flucropyrrofidin-1-vi)-2-{rifluoromethyliphenyll-8-methyl-4-oxo-1,4-dihydroquinoling-
3-carboxamide
542 N-{8-hydroxy-2,4-ditert-bulyl-phenyll-5-methylamino-4-oxg- 1 H-gquinoline-3-carboxamidse
543 4-g3o-N-f4-{ 1-piperidy)phemd]- 1 Hquinoling-3-carbmamide
544 g-dimethylamino-N-{S-hydroxy-2 4-ditert-butyl-phenyi)-4-oxo-1H-quincline-3-carboxamide
8545 4-oro-N-[3-{influcromethyi)- 1 H-indol-6-vil- 1 H-guinoline-3-carbaxamide
546 S-mathyl-N-[4-{3-methylipyrrolidin: 1-yi)-2-{triflucromethyliphanyil-4-oxo-1H-quincline-3-
carboxamide
847 N-{4-isopropoxy-2-{frifiucromethytiphenyil-5-methyl-4-oxo- 1 Hequinoline-3-carboramids
848 7-gyano-N-{&-hydroxy-2,4-ditert-butyl-phenyi}4-oxe- 1 H-gquincline-3-carboxamids
548 4-0x0-N-{3-(2-thienyiphenyi} 1H-quinoline-3-carboxamide
550 {25,4R)-methyl 4-tsri-butoxy-1-(4-(4-oxo-1,4-dihydroguinoline-3-carboxamido)-3-
{friflucromethyliphenybpyrrolidine-2-carboxyiate
851 N-{4-hydrosy-2-naphthvi}-4-oxo-1H-quincline-3-carboxamide
5582 S-fiuoro-N-{S-hydroxy-2, 4-ditert-butyli-phenyi}-4-oxo- 1 H-guinoline-3-carboxamide
553 &-bromo-N-{5-hydroxy-2, 4-ditert-butyl-phenyil-4-oxo-1 Hequinolineg-3-carboxamids
854 8-fluoro-4-ono-N-{34ert-buhd- 1 H-indol-8-yi}- 1 H-quinoline-3-carboxamide
555 N-[4-(3-methylpyrrolidin- {-y)-2-(riflucromethyliphenyil-4-oxo-1 H-quinoline-3-carboxamide
556 MN-{4-{2,2-dimsthylpropanoylamina)-2-(trifluoromethyiiphenyll-4-oxo-1 H-quinofine-3-
carboxamide
8557 8-flucro-N-{4-isopropyl-2-{riflucromethyliphenyil-4-oxo-1H-quincline-3-carboxamide
558 7-cyano-4-0xo-N-(S-tart-butyl- 1 H-indol-6-yi}- 1 H-quinaline-3-carboxamide
559 4-oxa-N-{5-tert-butyi-1 H-indob-8-yi}-8-{Irilucromathyl}-1 H-gquinoline-3-carboxamide
560 N-{4-(2,5-dimathyipyrrol-1-yi}-3-methoxy-phenyil-4-oxo- 1 Heguinoline-3-carboxamide
561 g-chioro-N-{2-fluoro-G-hydraxy-4-tert-butyl-phenyl}-4-oxo- 1 H-quinoling-3-carboxamids
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562 8-flucro-4-oxa-N-{$-pyrrolidin- 1 -yi-2-{triflucromethyl}phenyil- 1 H-quinaline-3-carboxamide
563 N-[3-hydroxy-5-{iriflucromsethyviiphenyll-4-oxo- 1 He-quinoline-3-carboxamide
564 N-{4-cyclohexyi-3-hydroxy-phenyi}-4-oxo-1H-quinaline-3-carboxamide
565 S-mathyl-d4-oxo-N-{S-tert-butyl- 1 H-indol-8-yi)- 1 H-quinoline-3-carboxamide
568 S-fluare-N-{ 1 -{2-methoxysihyl)-S-(triflucromeathyllindol-8-yil-4-oxo- 1 H-quinoling-3-carboxamids
587 {S}-1-[4-{{4-ox0-1H-guinolin-3-yijcarbonylaminel-3-{ritlucromethyliphenyilpyrrolidine-2-
carboxylic acid
588 N-(5-hydroxy-2 4-ditert-butyl-phenvi}-S-methyi-4-oxo-1H-quinoline-3-carhoxamide
569 N-{4-{{2R,5R}-2, 5-dimethyipyrrolidin-1 -yi}-2-{triflucromathyliphenyl)-G-meathyl-4-oxo-1,4-
diydroquinoline-3-carboxamids
570 N-[5-benzyloxy-4-isopropyl-2-{triflucromethyliphenyil-4-oxo- 1 H-quinoline-3-carboxamide
871 N-[B-methoxy-B-{triflucromethyi)-2-pyridyil-4-oxo- TH-quincline-3-carboxamide
579 {R}-N-{4-(2-methylpyrrolidin-1-yi}-2-(rifluoromsthyliphenyl}-4-ox0-1 4-dihydroguinoling-3-
carboxamids
573 8-fluore-N-{4-isopropyl-2-{triflucromethyiiphenyil-4-oxo- 1 H-guinoline-3-carboxamide
574 §-fluoro-N-{3-hydroxy-5-{trifluoromethyliphenyil-4-oxo-1H-quingiine-3-carboxamide
8§75 N-{3-hydroxy-4-isopropyl-phenyl}-4-oxo- 1 H-quinoline-3-carboxamids
876 7-methyl-4-oxo-N-{5-(triflucromethyi)- 1 H-indol-8-vil- 1H-quincling-3-carboxamide
577 NefZ-methyl-S-(rifflucromethyliphenyll-4-oxo- 1 H-guinoling-3-carboxamide
578 N-{4-(3,3-dimethyipyrrolidin-1-yi}-2-(trifluoromathyliphenyil-5-methyi-4-oxo- 1 H-quinocline-3-
carboxamide
579 F-0%0-N-[3-pyrrofidin-{ -yi-4-{Frifluoromsthoxyiphenyik T H-quinoline-S-carboxamide
580 N-{5-hydroxy-2,4-ditert-butyl-phenyli-4-oxo-8-{triflucromethyl}-1 H-quinoline-3-carboxamide
58 {S)-5-methyl-N-(6-(2-methylpyrrolidin-{-yi}-2-(riffucromathypyridin-3-yii-4-oxo-1,4~
dihydroguinoline-3-carboxamide
582 N-{4-{{15,4R)-2-azabicyclo[2.2. 1}heptan-2-yi}-2-{trifluoromethyl)phenyi)-5-methyi-4-oxo-1 4-
dihydroguinoline-3-carboxamide
583 N-{B-hydroxy-2,4-ditert-butyl-phanyl)-7-methoxy-4-oxo-1H-quinolineg-3-carboxamide
584 N-[2-fuoro-S-hydroxy-4-(1-methyleyclochexyl}-phenyll-8-methoxy-4-oxo- 1 H-quinoling-3-
carboxamide
885 S-amino-N-{5-hydroxy-2,4-ditert-butyl-phanyi}-4-oxo-1 H-quincline-3-carboxamide
586 (R}-N-{4-{2-methylpyrrolidin- 1 -yi}-2-{rifluoromethyliphenyl)-4-oxo-S-(Irifiucromethyi)-1,4-
dihydroguinoline-3-carboxamide
587 5-brydroxy-N-{3-hydroxy-4-isopropyi-phenyl)-4-oxo-1H-guinoline-3-carboxamide
588 5-hydroxy-N-(5-hydroxy-2-methyi-4-tert-butyl-phenyll-4-oxo- 1 H-quinoline-3-carboxamide
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589 8,7-diffuore-N-{4-isopropyl-2-(friflucromethyiiphenyll-4-oxo- 1 H-quincline-3-carboxamide

580 N-[4-[2-hydroxy-1-(hydroxymethyl)- 1 -methyl-ethyijphenyi]-4-oxo- 1 H-quinoline-3-carboxamide

591 N-{8-athyl-1 H-Indol-8-yi}-5-hydroxy-4-0ox0-1H-quinoline-3-carboxamidse

500 N-{4-{{2R,58)-2 5-dimethyipyrrolidin- 1-vi)-2-(iriflucromethyl} phenyl)-5-methyi-4-ox0-1 4~
dihydroquinoline-3-carboxamide

593 4-0%0-N-{3-pyrrofidin-1 -yl-5-{trifluoromethyliphenyi]- 1 H-quinoline-3-carboxamide

594 N-{3-hydroxy-2,4-ditert-butyl-phenyl)-4-oxo- 1 H-quincline-3-carboxamide

895 N-[4-cyclopentoxy-2-(frifluoromethyliphenyi]-S-mathyi-4-oxo- 1 H-quinocline-3-carboxamide

596 N-{5-fluoro-1H-indob8-yi}-8-hydroxy-4-oxo-1H-quinoline-3-carboxamide

897 8-fluoro-N-{3-hydroxy-4-iscpropyi-phenyii-4-oxo- t H-guinoline-3-carboxamide

598 N-[4-morpholine-2-{Iriflucromsthyliphenyll-4-axo- 1 H-guinoline-3-carboxamids

589 S-hydroxy-N-[S-hydroxy-8-{triflucromethyi)phenyil-4-oxo-1 H-guinoline-3-carboxamids

800 teri-butyt [[4-[{4-oxo-1H-quinalin-3-yijcarbonylaming]-3-(Irifluoromethyliphenyilaminofiormate

801 {S}-8-methoxy-N-{4-(2-methyipyrrolidin-1 -yi}-2-(riflucromethyliphenyl}-4-oxo-1,4-
dihydroquinaline-3-carboxamide

602 4-ox0-N-(3-tert-butyiphenyl}- 1H-guinoline-3-carboxamide

503 8-chioro-4-ox0-N-(8-tert-butyl- 1 H-indol-8-yi)- 1 H-guinoline-3-carboxamids

804 7-gcetyl-N-(8-hydroxy-2,4-ditert-buly-phenyl}-4-oxo- 1 H-quingline-3-carboxamide

8085 G-gthyl-N-(2-fluore-5-hydroxy-4-tert-butyl-phenyl}-4-oxo- 1 H-quincline-3-carboxarmide

806 S-hydroxy-N-[3-hydroxy-4-{ 1-methyioyclchexyl}-phenyil-4-oxo-1H-quinoline-3-carboxamide

507 {S)-7-mathyl-N-{4-{2-mathvipyrrolidin- 1-yi}-2-{triflucromsethyiphenyl)-4-ox0-1,4-
dilydroguinoline-3-carboxamide

808 N-(2 4-dichloro-8-hydroxy-phenyi)-4-oxo-1H-quinoline-3-carboxamide

608 S-hydroxy-N-{8-hydroxy-2-teri-butyl-phenyi}-4-oxo- 1 H-guinoline-3-carboxamide

810 §-fluoro-N-{2-fluoro-8-hydroxy-4-tert-butyl-phenyl}-4-oxo-1 H-quinoline-3-carboxamide

811 7-fluoro-G-methoxy-4-oxo-N-{5-tert-butyl- 1 H-indol-8-yi}- 1 H-quinoline-3-carboxamide

812 N-[4-(3,3-dimathyl-1-piparidyi}-2-{riflucromethylphenyil-4-oxo-1 H-quincline-3-carboxarmide

8123 {R)-5-methyl-N-(4-{3-methylpyrrofidin-1 -yi}-2-(rifluoromathviiphenyl)-4-oxo-1 4-
diwydroguinoline-3-carboxamide

814 4-0x0-N-[4-{3-pyridyioxyiphenyll-1 H-guinoling-3-carboxamide

615 N-{2-maethyl-4-pyrrolidin-1-yi-phenyi}-4-oxo-1H-quinclina-3-carboxamids
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&18 8-athoxy-N-(5-hydroxy-2,4-ditert-butyi-phenyl}-4-oxo-1 H-quinoline-3-carboxamide

817 S-fluore-N-{(5-hydroxy-2 4-ditert-butyl-phenyi)-7-mathoxy-4-oxo-1H-quingline-3-carboxamide

518 {8}-N-{4-(2-methyipyrrolidin-1-yi}-2-{trifluoromastniphenyl)-4-oxo-1 4-dihydroguinstine-3-
carboxamids

818 N-{4-cycioheaxyl-8-hydroxy-2-{triflucromethyiiphenyil-4-oxo-1 H-quinoline-3-carboxamids

820 B-hydroxy-4-oxo-N-{3-tert-butyiphenyl}-1 H-quinoline-3-carboxamide

821 N-{&-hydraxy-2,4-ditert-butyl-phenyl}-8-methyl-4-oxo- 1 H-quincline-3-carboxamids

§22 N-~{2-cvano-4-pyrrolidin-{-yi-phenyii-4-oxc-1 H-quinoline-3-carhoxamide

823 S-chioro-N-{S-hydroxy-2 4-ditert-butyl-phenyii-4-oxo-1H-quinocline-3-carboxamide

624 N-{Z-fluoro-S-hydroxy-4-(1-methyicyciohexyl)-phanvi}-6-methyi-4-oxo- 1 H-quinoling-3-
carboxamide

625 N-{2-fluore-8-hydroxy-4-teri-butyl-phenyl}-8-methyi-4-oxo- 1 H-quinolineg-3-carboxamids

826 {S)-N-{4-{I-flucrapyrrolidin-1-yi}-2-(biflucromethyliphenyl)-S-methyl-4-oxo-1,4-dihydroquinaline-

3-cgrhoxamide

637 G-fluore-N-{4-[Z-hydroxy-1-(hydroxymatind-1-methyl-sthviiphenyil-4-oxe-1He-quinoline-3-
carboxamide

628 N-{2-chiore-4-(iriflucromethoxy)phanyil-4-oxo- 1 H-quinoline-3-carboxamide

26 {Sy-tert-butyl 1-(4-(4-0%0-1,4-dihydroguincline-3-carboxamidoe)-3-

{trifluoromathyviphenyiipyrrolidine-2-carboxylate
830 N-f2,8-bis{triflucromethyliphanyil-4-oxo-1 H-quinoline-3-carboxamide
531 {S}-mathyt 2-methyl-1-{4-{4-oxo-1,4-dihydroguinoline-3-carboxamido-3-
{iriflucromethyhiphenyiipyrrolidine-2-carboxylate

832 4-ox-N-{5-tert-butyl-1H-indol-8-yi}-7-(triflucromethoxyl- 1 H-quinoline-3-carboxamide

833 S-hydroxy-N-{3-hydroxy-4-teri-butyl-phenyl}-4-oxo-1 H-quinoline-3-carboxamide

824 {S)-N-{4-(2-(hydroxymathylipyrrolidin- 1 -yi}-2-{trifluoromethylphenyi}-4-oxo-1 4-

diydroguinaline-3-carboxamide

8358 N-[2-chioro-4-{irifluoromethyliphenyl}-5-hydroxy-4-oxo- tH-guinoline-3-carboxamide

636 N-{2-chioro-4-(triflucromethyl) phanyi]-S-flucra-4-oxo-1H-guincline-3-carboxamide

837 N-[4-isapropyl-2-{triflucromethyliphenyi]-8-mathyi-4-oxo-1H-quingline-3-carboxamids

638 | N-{2-fluora-S-hydroxy-4-teri-butyl-phenyl}-4-oxo-8-{riflucromethyll-1 H-quinoline-3-carboxamide

838 N-[4-{4-isopropyipiperazin-1-yi)-2-{riflusromethyliphenyil-4-oxo-1H-guincline-3-carboxamide

840 N-{&-hydroxy-2 4-ditert-butyl-phenyl}-7-methyi-4-oxo-1H-quincline-3-carboxamide

841 8-athoxy-4-oxo-N-{5-tert-butyl-1 H-indol-8-yi}- 1 H-quinoline-3-carboxamids

842 {8}-7-mathoxy-N-{4-(2-methylpyrrolidin. 1 -yl)-2-{triflucromethyliphenyl)-4-oxo-1,4-

dihydroquinoline-3-carboxamide
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S-methyl-N-{4-{3-methyl-1 -pipsridyl}-2-(riflusromethyiiphenyil-4-axo-1H-guinoling-3-

643 carboxamide

844 8-methyi-4-oxo-N-(8-tart-butyl- 1 H-indol-8-yi}- 1 H-quinoling-3-carboxamide

845 N-{3-flucro-4-tert-butyi-phenyi}-4-oxo- 1 H-quinoline-3-carboxamide

846 8, 7-difluoro-4-0xo-MN-{5-tert-butyl- 1 H-indol-8-yi}- 1 H-guinoline-3-carboxamide

547 Ne-{4-cyoichexyl-2-mathyl-phenyl}-4-oxo-1H-quincline-3-carboxamide

848 S-hydroxy-N-[4-isopropyl-2-(Irifluoromethyiiphenyil-4-oxo-1H-guinoline-3-carboxamide

849 N-{2-athyl-B-hydroxy-d-tert-butyl-phenyl)-6-Huoro-4-oxo-1H-quingline-3-carboxamide

850 g-fluora-N-[3-hydroxy-4-(riffusromathyliphenyil-4-oxo- 1 H-quinoline-3-carboxamide

851 N-{4-cycichexy-3-hydroxy-phenyi}-8-flucro-4-oxo-1H-guinoline-3-carboxamide

852 7-hydroxy-N-{S-hydroxy-2 4-ditert-butyl-phenyii-4-oxo-1H-quinoline-3-carboxamide

853 8-gthyl-d-oo-N-{5-tert-buty- 1 H-indol-8-yi})- 1 H-quincline-3-carboxamids

654 N-[S-benzvioxy-4-cycichexyl-2-{triflucromethyliphenvil-4-oxo- 1 H-quinoline-3-carboxamids

655 {S}-N-{4-{3-hydroxypyrrolidin- 1-yi}-2-(triflucromethy phenyil-4-oxo-1 4-dihydroquinoline-3-
carboxamids

556 S-flucro-4-oxo-N-{5-tert-butyl- 1 He-indol-8-yi}- 1 H-quinsline-3-carboxamide

857 §-chioro-N-[4-isopropyl-2-(riflusromethyliphenyl]-4-oxo- 1 H-quinoling-3-carboxamide

858 4-oxo-N-{4-pyrrolidine 1 -vi-2-{tifluoromethyliphenyll- 1 H-quinoline-3-carboxamide

659 N-{2-ethyi-S-hydroxy-4-tart-buiyi-phenyii-d-oxo-1H-quinoline-3-carboxamide

8650 {S)-ethyl 1-{4-(4-0x0-1 4-dihydroquinaline-3-carboxamide)-3-(irifluoromethyphenyiipiperidine-
3-carboxylale

661 S-meathyl-4-ox0-N-[5-{triflucromethyl}-1H-indol-8-yl}- 1 H-quinocline-3-carboxamide

562 N-{&-hydroxy-2-tert-butyi-phenyi)-4-oxo- 1 H-quinoline-3-carboxamide

653 B-chioro-N-{B-hydroxy-2 4-ditert-butyl-phenyil-4-oxo- 1 H-guinoline-3-carboxamide

684 §-fluoro-4-oxo-N-(3-tert-butylphernyl)- 1 H-quinoline-3-carboxamids

868 §-fluoro-N-{S-hydroxy-2-tert-bulyl-phenyi}-4-oxo-1 H-quinoling-3-carboxamide

£66 8-fluoro-N-[3-methoxy-5-{friflucromathyliphenyil-4-oxg- 1H-quinoling-3-carboxamide

{R}-N~-{4-{4 4-diflugro-2-methyipyrrolidin.1-yi}-2-(riflucromethyliphenyl}-5-methyl-4-ox0-1,4-
887
diydroquineline-3-carboxamide

568 N-{4-{4-(hydroxymethyl}- 1 -piperidyi]-2-{triflucromethyliphanyll-4-oxo- 1 H-quincling-3~
carboxamids

450 {S}-N-{4-{2-methyipyrralidin-1-yi}-2-(iriflucromethyliphenyl}-4-oxo-5-{triflucromethyil-1,4-

dihydroquinoline-3-carboxamide

$344833.3
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670 {R)-N-{4-(2-{hydroxymathybpyrrolidin- 1 -vi)-28-(rifluoromethyliphenyl}-4-oxo~1,4-
dihydroguinoline-3-carboxamide
871 N-{Z-aminobenzothiazolb-6-yi}-4-oxo-1 H-quincline-3-carboxamide
8§72 8, 7-diffuoro-N-{8-hydroxy-2 4-ditert-butyl-phanyli-4-oxo- 1 H-quinoline-3-carboxamide
5713 N-[4-[4-(2-hydroxysthylipiperazin-1-yi}-2-(rifiuoromesthyliphenyi]-4-oxo-1H-quinoline-3-
carboxamide
874 4-oxo-N-{(4-pyrrofidin-{-viphenyl}- 1 H-guinsline-3-carboxamide
675 N-(2-methoxy-4-pyrrolidin- 1 -yl-phenyll-4-oxo-1H-quinoline-3-carboxamide
876 §-hydroxy-N-{2-methyl-5-{triflucromsthyiiphenyi]-4-oxo- 1 H-quincline-3-carboxamide
877 7-gyano-N-(2-Hucro-S-hydroxy-4-lert-bubyi-phenyil-4-oxo- tH-guinoline-3-carboxamids
678 &-fiuoro-N-{2-methyl-&-{riflucromethyiiphenyil-d-oxo- 1 H-guinoline-3-carboxamide
8§72 G-hydroxy-4-oxo-N-{S4ert-butd- 1 H-indol-8-yii- 1 Heguinoline-3-carboxamide
&80 8-flucro-4-oxo-N-(5-tart-butyl-1 H-indol-6-yi)- 1 H-quinoline-3-carboxamide
681 G-gthoxy-4-oxo-N-{&tert-butyl-1H-indol-6-yi}- 1 H-quinoline-3-carboxamide
€82 B-athyl-N-{4-isopropyl-2-(triflucromsthyviphenvil-4-oxo-1 H-guinoline-3-carboxamide
683 8-flucro-N-{8-hydroxy-2-methyl-4-tert-butyl-phenyl}-4-oxo-1H-quincline-3-carboxamide
684 {R)-6-fluoro-N-{4-(Z-methylpyrrolidin-1-yi}-2-(rifluoromethyl) phenyl}-4-oxo-1 4-dihydroguinoline-
I-carboxamids
685 N-{4-{{2R,5R)-2 5-dimethvipyrrolidin-1-yi}-2-{riflucromethyphenyl}-8-methoxy-4-0xo-1,4-
dihydroquinoline-3-carboxamids
888 4-ox%0-N-{4-{1 -pipsridyl}-2-{triflucromethyliphenyl]- 1 H-quinotine-3-carboxamids
887 B-fluore-N-(5-hydroxy-2,4-ditert-butyl-phenyl)-4-oxo- 1 H-quinoline-3-carboxarmide
688 N-{B-hydroxy-2 4-dilsri-butyl-phenyli-S-mathyl-d-oxo-1 H-quincline-3-carboxamids
5889 N-{4-azstidin- 1-y-2-(triflucromethyliphanyi]-4-oxo-1H-quinoling-3-carboxamide
880 mathyl 4-{4-oxo-1 H-quinolin-3-vijcarbonylamine]-2-tert-butyl-thiophene-3-carboxylate
891 Ne[3-methoxy-B-{friflucromethyliphsnyil-4-oxo-1H-quingline-3-carboxamide
882 d-o0-N-{2-(2-pyridyliphenyil- 1 H-quinoline-3-carboxamide
683 S-hydroxy-4-oxo-N-{2-{triflucromethyl)- T H-indol-8-yi}- 1 H-quinsline-3-carboxamids
694 N-{3-hydroxy-2, 4-ditert-butyi-phenyl}-4-oxo-7-(rifluoromathoxy)- 1 H-quinoling-3-carboxamide
895 N-{4-chioro-2-fluoro-5-hydroxy-phenyll-4-oxo- 1 H-guinoline-3-carboxamide
686 4-0x0-N-{3-( 1 -piperidyi}-4-{triflucromethoxyiphenyl}- 1 H-quinoline-3-carboxamide
~69 -

8544833.1




WO 2011/072241 PCT/US2010/059920

{F}-5-maethyl-N-(4-{2-methyipyrrolidin-1-yi)-2-(trifluoromethyliphenyl)-4-oxo-1,4-

697 dihydroquinoline-3-carboxamide
698 {R)-1-[4-[{4-oxo-t H-quinolin-3-yljcarbonylamincl]-3-(riflucromethylphenyiipyrrolidine -2-
carboxylic acid

888 8-fluoro-N-[4-isopropyl-2-{iriffucromethyliphenyil-4-oxo-1H-quinoline-3-carboxamide

700 S-hydroxy-N-[3-hydroxy-4-{rifluoromethyliphenyil-d-oxo- tH-quinoline-3-carboxamide

701 N-(3-hydroxy-d-isopropoxy-phanyi}-S-methyl-4-oxo-1H-quinoline-3-carboxamide

702 8-hydroxy-N-{8-hydroxy-2,4-ditert-butyl-phanyi}-4-oxe- 1 H-quincline-3-carboxamide

703 &-fluoro-4-oxo-N-{5-{trifluoromathyl}- 1 H-indol-8-yi}- 1 H-quincline-3-carboxamide

704 7-methyl-4-oxo-N-{S-terl-bubyl- 1 H-indol-§-vi}- 1 H-quinoline-3-carboxamide

705 {R}-N-{4-{3-hydroxypyrrolidin- 1 -yi)-2-(tifluoromethyi)phenyl}-4-oxo-1,4-dihydroguinoline-3-
carboxamids

708 N-{2-flucro-S-hydroxy-4-( 1 -mathyicyclohexyl}-phenyil-4-oxe-5-(irifluoromethyl)-1 H-quincline-3-
carboxamide

767 4-oxo-N-{S-pyrrolidin-1-yh4-tert-butyl-phenyll- 1H-quinoline-3-carboxamide

708 4-oxo-N-{4-phenyl-8-{Iriffusromsthyl}-3-thienyll- 1H-quinoline-3-carboxamide

708 7-fiuoro-N-(5-hydroxy-2, 4-ditert-butyl-phenyi}-6-methoxy-4-oxo- 1 H-quinoline-3-carboxamide

710 4-0x0-N-{1,4,4-trimethyl-2, 3-dihydroquinglin-7-vi)- tH-guinoline-3-carboxamids

711 §-[{4-mxo-1H-quinolin-3-yijcarbonylamine}- 1 H-indole-4-carboxylic acid

712 N-{3-fluore-4-{trifluoromsthyliphanvil-4-oxo- 1 H-gquinaline-3-carboxamide

213 {S)-N-{4-{2-methyipiperidin- 1-y))-2-{tnflucromethyliphenyl}-4-oxo-1, 4-dihydrogquinoline-3-
carboxamide

714 {3}-8-fluoro-N-{4-(2-methyipyrrolidin-1-yi}-2-(Irifluoromethyliphenyl}-4-oxo-1,4-dihvdroguinoline-

3-carboxamids
718 {Si-meathyl 1-{4-(4-ox0-1 4-dihydroguinoline-3-carboxamido}-3-
{iriflucromethyliphanylipiperidine-2-carboxyiate

718 g-chiorg-N-[3-hydroxy-4-(triflucromethyliphenyil-4-oxo-1H-quinocline-3-carboxamide

717 N-{4-methoxy-2-naphihyl}-4-oxo- 1 H-quinoline-3-carboxamide

718 § 8-difluoro-N-{5-hydroxy-2 4-ditert-butyl-phenyi}-4-oxo-1 H-quinoline-3-carboxamide

[8182] In another embodiment, the present invention provides compounds useful as

intermediates in the synthesis of compounds of formula L. In one embodiment, such

compounds have formula A-T:

3544333 ¢
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or a salt thereof:
wherein:

Gy is hydrogen, R, C{OMR, CISHR’, SR, S(ORR’, SH{CH:; LR, PIOXOR ),
P(SXOR’ )3, or B(OR" )

G 18 halo, CN, CF;, isopropyl, or phenyl wherein said isopropyl or phenyl is
optionally substituted with up to 3 substituents independently selected froms WRY, wherein W
and RY are as defined above for formula [ and embodiments thereof:

G; is an isopropyl or a C3-Cl0 cycloaliphatic ring, wherein said Gy is optionally
substituted with up to 3 substituents independently selected from WRY, wherein W and BY are
as defined above for formula [ and embodiments thereof;
provided that when G, is methoxy, G is tert-butyl, then G; is not 2-amino-4-methoxy-S-tert-
butyl-phenyl.

[8183] In one embodiment, the present invention provides compounds of formuda A-L,
provided that when G, and G; each is t-butyl, then Gy is not hydrogen.
[¢184] In another embodiment:

G; is hydrogen;

(3, is halo or isopropyl, wherein said isopropy! is optionally substituted with up to 3
substituents independently selected from R; and

(3 s an isopropyl or a C3-C10 cycloaliphatic ring, wherein said G; is optionally
substituted with up to 3 substituents independently selected from R’

{81881 In another embodiment:

Gy is hydrogen;

(3, is halo, preferably fluoro; and

G5 is a C3-Cl10 cycloaliphatic ring, wherein said Gs is optionally substituted with up
to 3 substituents independently selected from roethyl, ethyl, propyl, or butyl,

[64186] In another embodiment:

G 1s hydrogen;

G, is CN, halo, or CF;; and

83448331
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Gy s an isopropyl or a C3-C10 cycloaliphatic ring, wherein said Gy is optionally

substituted with up to 3 substituents independently selected from R,
{61871 In ancther embodiment;

G, is hydrogen;

G is phenyl is optionally substituted with up to 3 substituenis independently selected
from -OC1-C4 alkyl, CF;, halo, or CN; and

G is an isopropyl or a C3-Cl0 cycloaliphatic ring, wherein said Gy is optionally
substituted with up to 3 substituents independently selected from R,

{6188] Exemplary G include optionally substituted cyclopentyl, cyclohexyl,
cycloheptyl, or adamantyl. Or, G3 is C3-C8 branched aliphatic chain. Exemplary G3 include
isopropyl, t-butyl, 3,3-diethyl-prop-3-yi, or 3,3-diethy1-2,2-dimethyi-prop-3-yl.

(31891 In another embodiment:

G; is hydrogen;
Gy is t-buiyl; and
(3 is a t-butyl.

{81907 In another embodiment, the present invention provides a compound of formula

A-1E:

or a salt thereof, wherein:

(4 is hydrogen, hale, CN, CF;, CHF,;, CHF, optionally substituted C1-C6 aliphatic,
aralkyl, or a phenyl ring optionally substituted with up to 4 WR" substituents:

Gs is hydrogen or an optionally substituted C1-C6 aliphatic;
provided that both, Gy and Gs, are not simultancously hydrogen;
wherein said indole ring system is further optionally substituted with up 10 3 substituents
independently selected from WRY,

18191} In one embodiment, Gy is hydrogen. Or, Gs is hydrogen.

[8192] In another embodiment, Gy is hydrogen, and Gs is C1-C6 aliphatic, wherein
said aliphatic is optionally substituted with C1-C6 alkyl, halo, cyano, or CF;, and wherein up
to two methylene units of said C1-C8 aliphatic or C1-C6 alky! is optionaily replaced with -
CG-, -CONR’-, -COy-, -OC0O-, -NR’CQOy-, -O-, -NR'CONR’-, -OCONR -, -NR'CO-, -§-, -

i
pi
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NR'-, -SC,NR’ -, NR’S50:-, or -NR’SG,NR -, In another embodiment, B’ above is C1-C4
alkylL

{0193] In another embodiment, G4 is hydrogen, and Gs is cyano, methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl, t-butyl, cyanomethyl, methogyethyl, CH,C(OYOMe, (CHy)-
NHC(O)O-ter-But, or cyclopentyl,

[6194] In another embodiment, Gs is hydrogen, and Gy is halo, C1-C6 aliphatic or
phenyl, wherein said aliphatic or phenyl is optionally substituted with C1-C6 alkyl, halo,
cyano, or CF;, wherein up to two methylene units of said C1-C6 aliphatic or C1-C6 alkyl is
optionally replaced with ~CO-, -CONR’-, -COy-, -OCO-, -NR’CQ4-, -O-, -NR’CONR’-,
-QCONR’-, -NR'CO-, -8-, -NR’-, -S8O,NR-, NR'SOy-, or -NR’SO,NR’-. In ancther
embodiment, R’ above is C1-C4 alkyl

{8195} In another embodiment, Gs is hydrogen, and G, is halo, ethoxyearbonyl, t-
butyl, 2-methoxyphenyl, 2-ethoxyphenyl, 4-C(OINH(CH,),-NMe,, 2-methoxy-4-chloro-
phenyl, pyridine-3-vi, 4-isopropylphenyl, 2,6-dimethoxyphenyl, sec-butylaminocarbonyl,
ethyl, t-butyl, or piperidin-1-vicarbonyl.

{6196} In a related embodiment of formula A-IL, the nitrogen ring atom of said indole
ring is substituted with C1-C6 aliphatic, C(OXC1-C6 aliphatic), or benzyl, wherein said
aliphatic or benzyl is optionally substituted with C1-C8 alkyl, halo, cyano, or CF,, wherein up
to two methylene units of said C1-C6 aliphatic or C1-C6 alkyl is optionally replaced with —
CQO-, -CONR’-, -COy-, -QCQO-, -NR'COy-, -O-, -NR'CONR’-, -OCONR’-, -NR'CQO-, -§-, -
NR'-, -SO,NR’-, NR' 807, ot -NR'SO:NR’-. In another embodiment, R® above is C1-C4
alkyl.

{0197} In another embodiment the nitrogen ring atom of said indole ring is substituted
with acyl, benzyl, C(OICH, N{Me)C(OYCH;NHMe, or ethoxycarbonyl.

[0198] 4. General Synthetic Schemes

{§199] Compounds of the present invention are readily prepared by methods known in
the art. Hlustrated below are exemplary methods for the preparation of compounds of the
present invention.

[02088] The scheme below illustrates the synthesis of acid precursors of the compounds

of the present invention,
(8281 ] Synthesis of Acid Precursors P-IV-A, P-IV-B or PIV-C:

‘
i
;_&)
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R8=0Me Ri=H R6=CF3
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a) (COEDRCH;; b) (COEGCH=CH{OE); ¢} CFCO:H, PPhs, CCl;, EuN; &) Mej;
e} PPA or diphenylether; ) NaOH.

{62621 Synthesis of Acid Precursors P-IV-A, P-IV-B or PIV-C:

o]
L e °
it — COEL R
e 2
o /“\NH? gA\Y’

f
CO,E

a} ACONH,; by BtOCHC(COED,, 130°C; ¢) PO, AT, &) I, BtOH; ) NaCGH.
16203} Synthesis of Acid Precursors P-IV-A, PIV.B or P-IV.C
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[8284] POCH; b) R*ONs; ) n-Buld, CICOEL; &) NaOH
{0205} Synthesis of Amine Precursor P-Fi-A:

0 — g\;j wﬁw_ﬁ,[?lam_w

CH,S04

ON Ry NG, 4 OGN ™ HaN X
l g S S— »
o -
N ]

{CH33:804; b) K3Pe(CN, NaOH, HpO; ¢) HNO;, HoSQ4; d) RCOCH;, MeOH, NHy o) Ha,
Raney Ni
{9208] Synthesis of Amine Precursor P-IV-A:
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M N N
OH

{82871 HNOs, HOAC; b) NapS:04, THEH,O; o) Hy, PAC.
{82068] Synthesis of Amine Precursor P-V-A-1:
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{02097 KNO;, HpSQy; by NaNG;,, HSOs- HO; oy NHCOH, PA-C, IR X &)

NHLOH, PA-C
{G218] Synthesis of Amine Precursor P-V-A-1:
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a) SGCh, R2=Cl; by R20OH, Ri=alkyl; ¢) NBS, Ri=Br; d) CICO:R, TEA: &)
HNGy, Hp SOy, §) base; gy ArB{OH}),, Ri=Br; ) [H]; D R°X, Ri= Br; ) CICERCOMe;
k) {H]; b [HL
{82117 Synthesis of Amine Precursor P-V-A-1:
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(0212] KNOG;; by [HE ¢ KNGsy; d) AcCl o) [HE £ D NaNQy; #) Hp0; o) HO
{0213} Synthesis of Amine Precursor PoV-A-L:
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[8214] HNGy, Ho80,: b [H]; o) protection; &) R'CHO,; ¢} deprotection; ) [H g
Nap§, §, HyO; by nitration; 1) (BOCH:O; P HE K RX D [H]: PG protecting group
[6218] Synthesis of Amine Precursors P-V-A-1 or P-V-A-2:
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{G118] a) Bry; b} In{CN}, PA(PPh): o) [H]; ) BHs; €3 (BOC)O: ) [H g) HS0,,
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{83171 Synthesis of Amine Precursors P-V-4-F or B.V.A-2:
R

/%} R %
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Ot Nty N7 N T s00 Ot SC,NH,
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¢ TQXI\
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(1)NaNG,, HCL; i) NagSQ;, CuSOy, HCL by NHLCL ¢ [H
[0218] Synthesis of Amine Precursors P-V-A-1:

SC,NH,
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{02191 Synthesis of Amine Precursors PoV-A-3:
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H.:N/J\\v{’( "NHZ HzN P NHBo¢

Ar = Aryl or Heteroaryl
a} Nitration; b} ArB(OH);, Pd; ¢} BH;; d) (BOCRO

{6328] Synthesis of Amine Precursors B-V-B-1:
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a) AcClL b)Y DEAD; ¢ AlCk; d) NaQH
{6221} Synthesis of Amine Precursors PV-B-1:
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{0222} Synthesis of Amine Precursors P-V-B-1:
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{62231 Synthesis of Amine Precursors PV-B-2:
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a) AlCh; b} {HE o) i) RIRZCHCOCH,CHCL 1) NaBHy; &) NH,OH; ) DIBAL-H; O nitration:
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PGz protecting group

[8224] Synthesis of Amine Precursors P-V-B-3:
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a} Nitration; b) Protection; ¢) [H]
PG= profecting group
{62287 Synthesis of Amine Precursors P-V-B-&:
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a) when X=C1, Br, I RX, K;COh, DMF or CHON; when X=0H: RX, TRFH, DIEA, THF b) H,,
P3-C, EtOH or SaCL.2H0, BtOH or SaClL.2HL0, DIEA, BrfOH.
{02261 Synthesis of Amine Precursors P-V-B-8:
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aj RCOCL BN, CHCly; b) o-Buld, THFE; ¢) NaBHa, AcOH; 4 KNG;, H:8G,; 2 DDQ, 1.4+
dioxane; {3 NaMNG,, HCL, SaCh.2HO, H,O; @) MeCOR, EtOM; b) PPA; 1) LIAIH, THF or Ha,

Raney Ni, BtOH or MeOH
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{92371 Synthesis of Amine Precursors V-B-8:
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a) NalNQ,, HCL SaCh.2H,O, HyO; b) RCHCOR, AcOH, EtOH: ¢) HiPQy, toluene; d) H;, Pd-
C, BtOH

{2281 Synthesis of Amine Precursors BV-B-8:

a} NaNQ,, HCL SnCh.2H.0, H.O; bia RCH,COH, AcOH, EtOH; ¢) KRy, toluene; &) Hy, Pd-
C, ExOH
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[3329] Synthesis of Amine Precursors P-V-B-8:

/
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o N H N ¥
i
e o

2 H TN A TRY

a} RX (X=By, I}, zinc wiflate, TBAL DIEA, toluene; b) H, Raney Ni, BiOH or Hy, P&-C, FeOH
or Sl 2Ho O, BrOH, o) CISONCO, DME, CHLCN; d) MeaNH, H:CO, AcOH: ) Mel, DMF,
THE, H:0; §) MNu (M= N3, K, Li; Nu= nucleophile)

{6238] Synthesis of Amine Precursors PoV-B-8;

a) HNQGs, Hp80Qy; b) Me,NCH(OMe),, DME; ¢} H,, Raney Ni, EtOH
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{82311 Synthesis of Amine Precursors P-V-B-5;
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a} When PG= 5G,;Ph: PRSGCL BN, DMAPR, CHCl;; When PG= Ac: AcCl, NaHCO,,
CH;Cly; b) When R= RCO: (RCORG, AICH, CHCL; When R=Br: Bry, AcOH; ¢) HBr or HCL;
dy KNGs, H:S50y; €3 MO, CHLCL or DDQ, 1 4-dioxane; ) Hy, Raney Ni, BEtOH.

{62321 Synthesis of Amine Precursors P-V-B-8:

B R \\&’f/
3 8r & Br R /bi
™= a ' b = e o T
E e YN | T N ! - » !
P . L .
B, M, O.N NH, N e N
2 2

A 3
-
: 4
oNT i ON

a) NES, DME; b) KNGs, HoSQy; o) HC=CSiMes, PAPPhnCly, Cul, EuN, Toluene, HoO: &)
Cul, DMF,; ¢} H,, Raney Ni, MeQOH
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{8233} Synthesis of Amine Precursors PoV-A-3 and P-V-A-6:

Ar= Aryl or heteroaryl

a) ArB(OH}),, Pd(PPhs)e, KoCOs, B0, THF or ArB(OH),, Pda{dba),, P(tBu)s, KF, THF

{0234} Synthesis of Amine Precursors P-V-A-4:

R= CN, COzHG a) Mel, NaOtBo, DMF; by HCOK, Pd-C, EtOH or HCONH,, P4A-C, BtOH

{G238] Synthesis of Amine Precursors P-VoA-4:

ay ArBr, PAOAc), PS-PPhy, K, COy, DMF

{02367 Synthesis of Amine Precursors PV-B-4:
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ay Hp, Pd-C, MeOH

{8237] Synthesis of Amine Precursors P-V-B-4:

a) NaBH,, MeQH; b) iy, Pd-C, MeQH; ¢} NH,OH, Pyridine; d) Hy, Pd-C, MeOH; ¢) Boc O,
BN, MeOH

{6238] Synthesis of Compounds of Formula It

a) ArR7NH, coupling reagent, base, solvent. Examples of conditions used:
HATU, DIEA; BOP, DIEA, DMF; HBTU, EuN, CHCl; PFPTFA, pyridine.

{82381 Synthesis of Compounds of Formula I";

R’ = aliphatic: a) R°X (X= Br, I}, Cs:C0s, DMF
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{3248] Syntheis of Compounds of formula V-B-5:

Cgi o
ol
N X ﬁ a1 ci;m\;?/&/ ﬁ
N se e

e
Re RSIf/ N7 Rs

i
84 RS

ay NaOH, THF; b} HNR,, HATU, DIEA, DMF

{62411 Syntheis of Compounds of formula V-B-S:

WRY

R4 RS
WRY = aryl or heteroaryl: a) ArB(OH),, (dppfiPdCh, KoCOy, DMFE
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{82421 Synthesis of Compounds of Formula V-4-2 & V-A-8:

i {WHRwm

o AWRWIm WRwim
& 7
X PG H
il s
g =8
(WRwim o W=
T
Rt © e} =
I NRw)m
B2 A -
v
B
Az~ N R
Re RS A3 a6 (X =GO, mz SO

2
{X =80, R = CHOH}
{WRwIm

Qé/
N \"‘/\‘MRF&

a) SaCh.2H,0, EtOH; b) PG= BOC: TFA, CHCLy; ¢ CHLO, NaBH:CN, CHCLy, MeOH; d)
RXCL, DIEA, THF or RXCl, NMM, 1,4-dioxane or RXCl, CHoCl, DME, &) R'RVNH, LiCIO,,
CHCly, 1PrOH

P

%

P
b
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{6243] Synthesis of compounds of formula V-B-2;

Rt D
] R2w_ A
— | |
/
A3 N
H
R4

3} When PG = BOC: TFA, CHCly; When PG = Ac: NaQH or HCL FiOH or THF

{8244} Synthesis of compounds of formula V-A-2:

a} When PG = BOC: TFA, CHLCL: b) ROCQCL, BN, DMF
(8245} Synthesis of compounds of formula V-A~4:
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ayWhen PG = BOC: TEA, CHCly; b) When RY = COoR: ROCOCH, DIEA, MeOH

[0246] In the schemes above, the radical R employed therein is a substituent, e.g., RY
as defined hereinabove. Omne of skill in the art will readily appreciate that synthetic routes
suitable for various substituents of the present invention are such that the reaction conditions
and steps employed do not modify the intended substituents.

182471 5. Uses, Formulation and Adminisiration

{62481 Pharmaceutically acceprable compositions

{02481 As discussed above, the present invention provides compounds that are useful
as modulators of ABC transporters and thus are useful in the treatment of disease, disorders or
conditions such as cystic fibrosis, hereditary emphysema, hereditary hemochromatosis,
coagulation-fibrinolysis deficiencies, such as protein € deficiency, Type | hereditary
angioedema, lipid processing deficiencies, such as familial hypercholesterolemia, Type §
chylomicronemia, abetalipoproteinemia, lysosomal storage diseases, such as I-cell
disease/pseudo-Hurler, mucopolysaccharidoses, Sandhof/Tay-Sachs, Crigler-Najjar type I1,
polyendocrinopathy/hyperinsulemia, Diabetes mellitus, Laron dwarfism, myleoperoxidase
deficiency, primary hypoparathyroidism, melanoma, glycanosis CD(G type 1, congenital
hyperthyroidism, osteogenesis imperfecta, hereditary hypofibrinogenemia, ACT deficiency,
Diabetes insipidus (DI}, neurophyseal DI, neprogenic DI, Charcot-Marie Tooth syndrome,
Perlizacus-Merzbacher disease, newrodegenerative diseases such as AlzheimeR’s disease,
Parkinson's disease, amyotrophic lateral sclerosis, progressive supranuclear plasy, Pick’s
disease, several polyglutamine neurological disorders asuch as Huntington, spinocerebuliar

ataxia type I, spinal and bulbar muscular atrophy, dentatorubal pallidoluysian, and myotonic
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dystrophy, as well as spongiform encephalopathies, such as hereditary Creutzfeldt-Jakob
disease {due to prion protein processing defect), Fabry disease, Straussler-Scheinker
syndrome, COPD, dry-eve disease, or Sjogren’s disease.

[8250] Accordingly, in another aspect of the present invention, pharmaceutically
acceptable compositions are provided, wherein these compositions comprise any of the
compounds as described herein, and optionally comprise a pharmaceutically acceptable
carrier, adjuvant or vehicle. In certain embodiments, these compositions optionally further
comprise one or more additional therapeutic agents.

{6251} It will also be appreciated that certain of the compounds of present invention
can exist in free form for treatment, or where appropriate, as a pharmaceutically acceptable
derivative or a prodrug thereof. According to the present invention, a pharmaceutically
acceptable derivative or a prodrug includes, but is not Himited to, pharmaceutically acceptable
salts, esters, salts of such esters, or any other adduct or derivative which upon administration
to a patient in need thereof is capable of providing, directly or indirectly, a compound as
otherwise described herein, or a metabolite or residue thereof.

(8252} As used herein, the term "pharmaceutically acceptable salt” refers to those salts
which are, within the scope of sound medical judgement, suitable for use in contact with the
tissues of humans and lower animals without undue toxicity, ritation, allergic response and
the like, and are commensurate with a reasonable benefit/risk ratio. & “pharmaceutically
acceptable salt” means any non-toxic salt or salt of an ester of a compound of this invention
that, upon administration to a recipient, is capable of providing, either directly or indirectly, a
compound of this invention or an inhibitorily active metabolite or residue thersof,

{8253} Pharmaceutically acceptable salts are well known in the art. For example, S. M.
Berge, er al. describe pharmaceutically acceptable salts in detail in J. Pharmaceutical
Sciences, 1977, 66, 1-19, incorporated herein by reference. Pharmaceutically acceptable salts
of the compounds of this invention include those derived from suitable inorganic and organic
acids and bases. Examples of pharmaceutically acceptable, nontoxic acid addition salts are
salts of an amino group formed with inorganic acids such as hydrochioric acid, hydrobromic
acid, phosphoric acid, sulfuric acid and perchloric acid or with organic acids such as acetic
acid, oxalic acid, maleic acid, tartaric acid, citric acid, succinic acid or malonic acid or by
using other methods used in the at such as jon exchange. Other pharmaceutically acceptable
salts include adipate, alginate, ascorbate, aspartate, benzenesulfonate, benzoate, bisulfate,
borate, butyrate, camphorate, camphorsulfonate, citrate, cyclopentanepropionate, digluconate,
dodecylsulfate, ethanesulfonate, formate, fumarate, glucoheptonate, glycerophosphate,
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gluconate, hemisulfate, heptanoate, hexanoate, hydroiodide, 2-hydroxy-ethanesulfonate,
lactobionate, lactate, laurate, lauryl sulfate, malate, maleate, malonate, methanesulfonate, 2-
naphthalenesuifonate, nicotinate, nitrate, oleate, oxalate, palmitate, pamoate, pectinate,
persulfate, 3-phenylpropionate, phosphate, picrate, pivalate, propionaie, stearate, succinate,
sulfate, tartrate, thiocyanate, p-toluenesulfonate, undecanoate, valerate salts, and the like. Salts
derived from appropriate bases include alkali metal, alkaline earth metal, ammonium and
NY(C;.4alkyl)s salts. This invention also envisions the quaternization of any basic mtrogen-
containing groups of the compounds disclosed herein. Water or oil-soluble or dispersable
products may be obtained by such guaternization. Representative alkali or alkaline earth metal
salts include sodium, lithium, potassium, calcium, magnesium, and the like. Further
pharmaceutically acceptable salts include, when appropriate, nontoxic ammonium, quaternary
armmonium, and amine cations formed using counterions such as halide, hydroxide,
carboxylate, sulfate, phosphate, nitrate, loweralky! sulfonate and aryl sulfonate.

{8254} As described above, the pharmaceutically acceptable compositions of the
present invention additionally comprise a pharmaceutically acceptable carrier, adjuvant, or
vehicle, which, as used herein, includes any and all solvents, diluents, or other Hquid vehicle,
dispersion or suspension aids, surface active agents, isotonic agents, thickening or emulsifying
agents, preservatives, solid binders, tubricants and the like, as suited to the particular dosage
form desired. Remington's Pharmaceutical Sciences, Sixteenth Hdition, E. W, Martin (Mack
Publishing Co., Easton, Pa., 1980} discloses various carriers used in formulating
pharmaceutically acceptable compositions and known techniques for the preparation thereof.
Except insofar as any conventional carrier medium is incompatible with the compounds of the
invention, such as by producing any undesirable biclogical effect or otherwise interacting in a
deleterious manner with any other component(s) of the pharmaceutically acceptable
composition, its use is conternplated to be within the scope of this invention. Some examples
of materials which can serve as pharmaceutically acceptable carriers include, but are not
limited to, ion exchangers, aluming, aluminum stearate, lecithin, serum proteins, such as
human serum albumin, buffer substances such as phosphates, glycine, sorbic acid, or
potassium sorbate, partial glyceride mixtures of saturated vegetable fatty acids, water, salts or
electrolytes, such as protamine sulfate, disodium hydrogen phosphate, potassium hydrogen
phosphate, sodium chloride, zinc salts, colloidal silica, magnesium trisilicate, polyvinyl
pyrrolidone, polyacrylates, waxes, polyethylene-polyoxypropylene-block polymers, wool fat,
sugars such as lactose, glucose and sucrose; starches such as corn starch and potato starch;
cellulose and its derivatives such as sodium carboxymethyl cellulose, ethyl celhilose and
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cellulose acetate; powdered tragacanth; malt; gelatin; tale; excipients such as cocoa butter and
suppository waxes; oils such as peanut oil, cottonseed oil; safflower oil; sesame oil; olive oil;
corn oil and soybean oil; glycols; such a propylene glycol or polyethylene glycol; esters such
as ethyl oleate and ethy! laurate; agar; buffering agents such as magnesium hydroxide and
aluminum hydroxide; alginic acid; pyrogen-free water; isotonic saline; RingeR’s solution;
ethyl alcohol, and phosphate buffer solutions, as well as other non-toxic compatible lubricants
such as sodium laury! sulfate and magnesium stearate, as well as coloring agents, releasing
agents, coating agents, sweetening, flavoring and perfuming agents, preservatives and
antioxidants can also be present in the composition, according to the judgment of the
formulator,

(8235} Uses of Compounds and Pharmaceutically Acceptable Compaositions

[¢256] In yet another aspect, the present invention provides a method of treating or
lessening the severity of a condition, disease, or disorder implicated by CFTR mutation. In
certain embodiments, the present invention provides a method of treating a condition, disease,
or disorder implicated by a deficiency of the CFTR activity, the method comprising
administering a composition comprising a compound of Formula (1) t0 a subject, preferably a
mammal, in need thereof.

{8237} In certain embodiments, the present invention provides a method of treating
diseases associated with reduced CFTR function due to mutations in the gene encoding CFTR
or environmental factors (2.g., smoke). These diseases include, cystic fibrosis, chronic
bronchitis, recurrent bronchitis, acute bronchitis, male infertility caused by congenital bilateral
absence of the vas deferens (CBAVD), female infertility caused by congenital absence of the
uterus and vagina (CAUV), idiopathic chronic pancreatitis (ICP), idiopathic recurrent
pancreatitis, idiopathic acute pancreatitis, chronic rhinosinusitis, primary sclerosing
cholangitis, allergic bronchopulmonary aspergillosis, diabetes, dry eye, constipation, allergic
bronchopulmonary aspergiliosis (ABPA), bone diseases (e.g., osteoporosis), and asthma.

[6258] In certain embodiments, the present invention provides a method for treating
diseases associated with normal CFTR function. These diseases include, chronic obstructive
pulmonary disease (COPD), chronic bronchitis, recurrent bronchitis, acute bronchitis,
rhinosinusitis, constipation, pancreatitis including chronic pancreatitis, recurrent pancreatitis,
and acute pancreatitis, pancreatic insufficiency, male infertility caused by congenital bilateral
absence of the vas deferens (CBAVD), mild pulmonary discase, idiopathic pancreatitis, liver

disease, hereditary emphysema, gallstones, gasgtro-esophageal reflux disease, gastrointestinal
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malignancies, inflammatory bowel disease, constipation, diabetes, arthritis, osteoporosis, and
osteopenia,

(6259 In certain embodiments, the present invention provides a method for ireating
diseases associated with normal CFTR function including hereditary hemochromatosis,
coagulation-fibrinolysis deficiencies, such as protein C deficiency, Type 1 hereditary
angioedema, lipid processing deficiencies, such as familial hypercholesterolemia, Type 1
chylomicronemia, abetalipoproteinemia, lysosomal storage diseases, such as I-cell
disease/pseudo-Hurler, mucopolysaccharidoses, Sandhof/Tay-Sachs, Crigler-Najjar type I,
polyendocrinopathy/hyperinsulemia, Diabetes mellitus, Laron dwarfism, myleoperoxidase
deficiency, primary hypoparathyroidism, melanoma, glycanosis CDG type 1, congenital
hyperthyroidism, osteogenesis imperfecta, hereditary hypofibrinogenemia, ACT deficiency,
Diabetes insipidus (DI), neurophyseal DI, neprogenic DI, Charcot-Marie Tooth syndrome,
Perlizacus-Merzbacher disease, newrodegenerative diseases such as Alzheimer’s disease,
Parkinson’s disease, amyotrophic lateral sclerosis, progressive supranuclear palsy, Pick’s
disease, several polyglutamine neurological disorders such as Huntington's, spinocerebullar
ataxia type I, spinal and bulbar muscular atrophy, dentatorubal pallidoluysian, and myotonic
dystrophy, as well as spongiform encephalopathies, such as hereditary Creutzfeldt-Jakob
disease {due to prion protein processing defect), Fabry disease, Straussler-Scheinker
syndrome, Gorham's Syndrome, chloride channelopathies, myotonia congenita {Thomson and
Becker forms), Bartter’s syndrome type HI, Dent’s disease, hyperckplexia, epilepsy,
hyperekplexia, lysosomal storage disease, Angelman syndrome, Primary Ciliary Dyskinesia
(PCD), PCD with situs inversus (also known as Kartagener syndrome), PCD without situs
inversus and ciliary aplasia, or Sjogren’s disease, comprising the step of administering to said
mammal an effective amount of a composition comprising a compound of the present
invention.

[8260] According to an alternative preferred embodiment, the present invention
provides a method of treating cystic fibrosis comprising the step of administering to said
mamimal a composition comprising the step of administering to said manumnal an effective
amount of a composition comprising a compound of the present invention.

{86261} According to the invention an “effective amount” of the compound or
pharmaceutically acceptable composition is that amount effective for treating or lessening the
severity of one or more of the diseases, disorders or conditions as recited above,

{8262} The compounds and compositions, according to the method of the present
invention, may be administered using any amount and any route of adminisivation effective for
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treating or lessening the severity of one or more of the diseases, disorders or conditions as
recited above,

{8263] In certain embodiments, the compounds and compositions of the present
invention are useful for treating or lessening the severity of cystic fibrosis in patients who
exhibit residual CFTR activity in the apical membrase of respiratory and non-respiratory
epithelia. The presence of residual CFTR activity at the epithelial surface can be readily
detected using methods known in the art, ¢.g., standard electrophysiological, biochemical, or
histochemical techniques. Such methods identify CFTR activity using in vive or ex vivo
elecirophysiological techniques, measurement of sweat or salivary CI concenirations, or ex
vive biochemical or histochemical techniques to monitor cell surface density. Using such
methods, residual CFTR activity can be readily detected in patients heterozygous or
homozygous for a variety of different mutations, including patients homozygous or
heterozygous for the most common mutation, AF308.

[@264] In ancther embodiment, the compounds and compositions of the present
invention are useful for treating or lessening the severity of cystic fibrosis in patients who have
residual CFIR activity induced or augmented using pharmacological methods or gene therapy.
Such methods increase the amount of CFTR present at the cell surface, thereby inducing a
hitherto absent CFTR activity in a patient or augmenting the existing level of residual CFTR
activity in a patient,

{0265] In one embodiment, the compounds and compositions of the present invention
are useful for freating or lessening the severity of cystic fibrosis in patients within certain
genotypes exhibiting residual CFTR activity, e.g., class Il mutations (impaired regulation or
gating), class IV mutations (altered conductance), or class V mutations (reduced synthesis)
{Lee R. Choo-Kang, Pamela L., Zeitlin, Type I, I, Il IV, and V cystic fibrosis Tansmembrane
Conduciance Regulator Defects and Opportunities of Therapy, Current Opinion in Pulmonary
Medicine 6:521 - 529, 2000). Other patient genotypes that exhibit residual CFTR activity
include patients homozygous for one of these classes or heterozygous with any other class of
mutations, including class I mutations, class H mutations, or a mutation that lacks
classification.

{6266} In one embodiment, the compounds and compositions of the present invention
are useful for treating or lessening the severity of cystic fibrosis in patients within certain
clinical phenotypes, e.g., a moderate to mild clinical phenotype that typically correlates with

the amount of residual CFTR activity in the apical membrane of epithelia. Such phenotypes
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inchude patients exhibiting pancreatic insufficiency or patients diagnosed with idiopathic
pancreatitis and congenital bilateral absence of the vas deferens, or mild lung disease,

[8267] The exact amount required will vary from subject to subject, depending on the
species, age, and general condition of the subject, the severity of the infection, the particular
agent, its mode of administration, and the like. The compounds of the invention are preferably
formulated in dosage unit form for ease of administration and uniformity of dosage. The
expression "dosage unit form” as used herein refers to a physically discrete unit of agent
appropriate for the patient to be treated. It will be understood, however, that the total daily
usage of the compounds and compositions of the present invention will be decided by the
attending physician within the scope of sound medical judgment. The specific effective dose
level for any particular patient or organism will depend upon a variety of factors including the
disorder being treated and the severity of the disorder; the activity of the specific compound
employed; the specific composition employed; the age, body weight, general health, sex and
diet of the patient; the time of administration, route of administration, and rate of excretion of
the specific compound employed; the duration of the treatment; drugs used in combination or
coincidental with the specific compound employed, and like factors well known in the medical
arts. The term “patient”, as used herein, means an animal, preferably a mammal, and most
preferably a uman.

[08268] The pharmaceutically acceptable compositions of this invention can be
administered to humans and other animals orally, rectally, parenterally, intracisternally,
intravaginally, intraperitoneally, topically (as by powders, ointments, or drops or patch),
bucally, as an oral or nasal spray, or the like, depending on the severity of the infection being
treated. In certain embodiments, the compounds of the invention may be administered orally
or parenterally at dosage levels of about 0.01 mg/kg to about 50 mg/kg and preferably from
about | mg/kg to about 25 mg/kg, of subject body weight per day, one or more times a day, to
obtain the desived therapsutic effect.

162697} Liguid dosage forms for oral administration include, but are not limited to,
pharmaceutically acceptable emulsions, microemulsions, solutions, suspensions, syrups and
elixirs. In addition to the active compounds, the liguid dosage forms may contain inert diluents
commonly used in the art such as, for example, water or other solvents, solubilizing agents and
emulsifiers such as ethyl alcohol, isopropy! alcohol, ethyl carbonate, ethyl acetate, benzyl
alcohol, benzyl benzoate, propylene glycol, 1,3-butylene glycol, dimethylformamide, oils (in
particular, cottonseed, groundnut, corn, germ, olive, castor, and sesame oils), glycerol,
tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan, and mixtures
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thereof. Besides inert diluents, the oral compositions can also include adjuvants such as
wetting agents, emulsifying and suspending agents, sweetening, flavoring, and perfuming
agents,

{82781 Injectable preparations, for example, sterile injectable aqueous or oleaginous
suspensions may be formulated according to the known art using svitable dispersing or wetting
agents and suspending agents. The sterile injectable preparation may also be a sterile injectable
solation, suspension or emulsion in a nontoxic parenterally acceptable diluent or solvent, for
example, as a solution in 1,3-butanediol. Among the acceptable vehicles and solvents that may
be employed are water, Ringer’s solution, U.S.P. and isotonic sodium chioride solution. In
addition, sterile, fixed oils are conventionally employed as a solvent or suspending medium.
For this purpose any bland fixed oil can be employed including synthetic mono- or
diglycerides. In addition, fatty acids such as oleic acid are used in the preparation of
injectables.

[8271] The injectable formulations can be sterilized, for example, by filtration through
a bacterial-retaining filter, or by incorporating sterilizing agents in the form of sterile solid
compositions which can be dissolved or dispersed in sterile water or other sterile injectable
medium prior to use.

[6272] In order to prolong the effect of a compound of the present invention, it is often
desirable to slow the absorption of the compound from subcutaneous or intramuscular
injection. This may be accomplished by the use of a liquid suspension of crystalline or
amorphous material with poor water solubility. The rate of absorption of the compound then
depends upon its rate of dissolution that, in turn, may depend upon crystal size and crystalline
form. Alternatively, delayed absorption of a parenterally administered compound form is
accomplished by dissolving or suspending the compound in an oil vehicle. Injectable depot
forms are made by forming microencapsule matrices of the compound in biodegradable
polymers such as polylactide-polyglycolide. Depending upon the ratio of compound to
polymer and the nature of the particular polymer employed, the rate of compound release can
be controlled. Examples of other biodegradable polymers include poly(orthoesters) and
poly{anhydrides). Depot injectable formulations are also prepared by entrapping the
compound in liposomes or microemulsions that are compatible with body tissues.

16273} Compositions for rectal or vaginal administration are preferably suppositories
which can be prepared by mixing the compounds of this invention with suitable non-irritating

excipients or carriers such as cocoa butter, polyethylene glycol or a suppository wax which are
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solid at ambient temperature but liquid at body temperature and therefore melt in the rectum or
vaginal cavity and release the active compound,

1€274] Solid dosage forms for oral administration include capsules, tablets, pills,
powders, and granules. In such solid dosage forms, the active compound is mixed with at least
one inert, pharmaceutically acceptable excipient or carrier such as sodium citrate or dicalcium
phosphate andfor a} fillers or extenders such as starches, lactose, sucrose, glucose, mannitol,
and silicic acid, b) binders such as, for example, carboxymethylceliulose, alginates, gelatin,
polyvinylpyrrolidinone, sucrose, and acacia, ¢) humectants such as glycerol, d) disintegrating
agents such as agar--agar, calcivm carbonate, potato or tapioca starch, alginic acid, certain
silicates, and sodium carbonate, e} solution retarding agents such as paraffin, f) absorption
accelerators such as quaternary anunonium compounds, g) wetting agents such as, for
example, cetyl alcohol and glycerol monosiearate, h) absorbents such as kaolin and bentonite
clay, and 1) lubricants such as tale, calcium stearate, magnesium stearate, solid polyethylene
glycols, sodium lauryl sulfate, and mixtures thereof. In the case of capsules, tablets and pills,
the dosage form may also comprise buffering agents.

{8275} Solid compositions of a similar type may also be employed as fillers in soft and
hard-filled gelatin capsules using such excipients as lactose or milk sugar as well as high
molecular weight polyethylene glycols and the like. The solid dosage forms of tablets, dragees,
capsules, pills, and granules can be prepared with coatings and shells such as enteric coatings
and other coatings well known in the pharmaceutical formulating art. They may optionally
contain opacifying agents and can also be of a composition that they release the active
ingredient(s} only, or preferentially, in a certain part of the intestinal tract, optionally, ina
delayed manner. Examples of embedding compositions that can be used include polymeric
substances and waxes. Solid compositions of a similar type may also be employed as fillers in
soft and hard-filled gelatin capsules using such excipients as lactose or milk sugar as well as
high molecular weight polethylene glycols and the like.

(8276} The active compounds can also be in microencapsulated form with one or more
excipients as noted above. The solid dosage forms of tablets, dragees, capsules, pills, and
granules can be prepared with coatings and shells such as enteric coatings, release controlling
coatings and other coatings well known in the pharmaceutical formulating art. In such solid
dosage forms the active compound may be admixed with at least one inert diluent such as
sucrose, lactose or starch. Such dosage forms may also comprise, as is normal practice,
additional substances other than inert diluents, ¢.g., tableting lubricants and other tableting aids
such a magnesium stearate and microcrystalline cellulose. In the case of capsules, tablets and
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pills, the dosage forms may also comprise buffering agents. They may optionally contain
opacifying agents and can also be of a composition that they release the active ingredient(s)
only, or preferentially, in a certain part of the intestinal tract, optionally, in a delayed manner.
Examples of embedding compositions that can be used include polymeric substances and
WAKES.

[#277] Dosage forms for topical or transdermal administration of a compound of this
invention include ointments, pastes, creams, lotions, gels, powders, solutions, sprays, inhalants
or patches. The active component is admixed under sterile conditions with a pharmaceutically
acceptable carrier and any needed preservatives or buffers as may be requived. Ophthalmic
formulation, eardrops, and eye drops are also contemplated as being within the scope of this
invention. Additionaily, the present invention contemplates the use of ransdermal paiches,
which have the added advantage of providing controlled delivery of a compound to the body.
Such dosage forms are prepared by dissolving or dispensing the compound in the proper
medium. Absorption enhancers can also be used to increase the flux of the compound across
the skin. The rate can be controlled by either providing a rate controlling membrane or by
dispersing the compound in a polymer matrix or gel.

{90278] As described generally above, the compounds of the invention are useful as
modulators of ABC transporters. Thus, without wishing to be bound by any particular theory,
the compounds and compositions are particularly useful for treating or lessening the severity
of a disease, condition, or disorder where hyperactivity or inactivity of ABC transporters is
implicated in the disease, condition, or disorder. When hyperactivity or inactivity of an ABC
transporter is implicated in a particular disease, condition, or disorder, the disease, condition,
or disorder may also be referred to as a “ABC wansporter-mediated disease, condition or
disorder”. Accordingly, in another aspect, the present invention provides a method for treating
or lessening the severity of a disease, condition, or disorder where hyperactivity or inactivity
of an ABC transporter is implicated in the disease state.

{62791 The activity of a compound utilized in this invention as a modulator of an ABC
transporter may be assayed according to methods described generally in the art and in the
Examples herein.

{6286] It will also be appreciated that the compounds and pharmaceutically acceptable
compositions of the present invention can be employed in combination therapies, that is, the
compounds and pharmaceutically acceptable compositions can be administered concusrently
with, prior to, or subsequent to, one or more other desired therapeutics or medical procedures.
The pasticular combination of therapies (therapeutics or procedures) to employ in a
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combination regimen will take into account compatibility of the desired therapeutics and/or
procedures and the desired therapeutic effect to be achieved. It will also be appreciated that the
therapies employed may achieve a desired effect for the same disorder (for example, an
inventive compound may be administered concurrently with another agent used {o treat the
same disorder), or they may achieve different effects (e.g., control of any adverse effects). As
used herein, additional therapeutic agents that are normally administered to treat or prevent a
particular disease, or condition, are known as "appropriate for the disease, or condition, being
treated”.

{82811 In one embodiment, the additional agent is selected from a mucolytic agent,
bronchodialator, an anti-biotic, an anti-infective agent, an anti-inflammatory agent, 3 CFITR
modulator other than a compound of the present invention, or a nutritional agent. In a further
embodiment, the additional agent is a CFTR modulator other than a compound of the present
invention.

{6282} In one embodiment, the additional agent is an antibiotic. Exemplary antibiotics
useful herein include tobramyein, including tobramycin inhaled powder (TIP), azithromycin,
aztreonam, including the aerosclized form of aztreonam, amikacin, including liposomal
formulations thereof, ciprofloxacin, including formulations thereof suitable for administration
by inhalation, levoflaxacin, including aerosolized formulations thereof, and combinations of
two antibiotics, e.g., fosfomycin and tobramycin

[8283] In another embodiment, the additional agent is a mucolyte. Exemplary
mucolytes useful herein includes Pulmozyme®.

8284} In another embodiment, the additional agent is a bronchodialator. Exemplary
bronchodialtors include albuterol, metaprotenerol sulfate, pirbuterol acetate, salmeterol, or
tetrabuline sulfaie.

{6285] In another embodiment, the additional agent is effective in restoring lung
airway surface liquid. Such agents improve the movement of salt in and out of cells, atllowing
mucus in the lung airway to be more hydrated and, therefore, cleared more easily. Exemplary
such agents include hypertonic saline, denufosol tetrasodivm (J{(35,5R)-3-(4-amino-2-
oxopyrimidin-1-yl}-3-hydroxvoxolan-2-ylimethoxy-hydroxyphosphoryl] [[[{2R,38,4R,5R)-5-
{2,4-dioxopyrimidin-1-y1}-3, 4-dihydroxyoxolan-2-ylimethoxy-hydroxyphosphoryljoxy-
hydroxyphosphoryl] hydrogen phosphate}, or bronchitol (inhaled formulation of mannitol).

{6286} In another embodiment, the additional agent is an anti-inflammatory agent, e,

an agent that can reduce the inflammation in the longs. Exemplary such agents useful herein
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include ibuprofen, docosshexanoic acid (DHA), sildenafil, inhaled glutathione, ploglitazone,
hydroxychloroquine, or simavastatin,

{6287} In another embodiment, the additional agent reduces the activity of the
epithelial sodium channel blocker (ENaC) either directly by blocking the channel or indirectly
by modulation of proteases that lead to an increase in ENaC activity (e.g., seine proteases,
channel-activating proteases). Exemplary such agents include camostat (a irypsin-like
protease inhibitor), QAU4S, 5352-02, GS-9411, INOG-4993, Acrolvtic, and amiloride,
Additional agents that reduce the activity of the epithelial sodium channel blocker (ENaC) can
be found, for example in PCT Publication No. WO2009/74575, the entire contents of which
are incorporated herein in their entirety.

102881 Amongst other diseases described herein, combinations of CFTR modulators,
such as compounds of Formula §, and agents that reduce the activity of ENaC are use for
ireating Liddle’s syndrome, an inflammatory or allergic condition including cystic fibrosis,
primary ciliary dyskinesia, chronic bronchitis, chronic obstructive pulmonary disease, asthma,
respiratory tract infections, lung carcinoma, xerostomia and keratoconjunctivitis sire,
respiratory tract infections (acute and chronic; viral and bacterial) and hung carcinoma.

{02891 Combinations of CFTR modulators, such as compounds of Formula I, and
agents that reduce the activity of ENaC are also useful for treating diseases mediated by
blockade of the epithelial sodium channel also include diseases other than respiratory diseases
that are associated with abnormal fluid regulation across an epithelium, perhaps involving
abnormal physiology of the protective surface liquids on their surface, e.g., xerostomia (dry
mouth} or keratoconjunctivitis sire (dry eye). Furthermore, blockade of the epithelial sodium
channel in the kidney could be used to promote divresis and thereby induce a hypotensive
gffect.

{6298] Asthma includes both intrinsic (non-allergic) asthma and extrinsic (allergic)
asthma, mild asthrna, moderate asthima, severe asthma, bronchitic asthma, exercise-induced
asthma, occupational asthma and asthma induced following bacterial infection. Treatment of
asthina is also to be understood as embracing treatment of subjecis, e.g., of less than 4 or §
years of age, exhibiting wheezing symptoms and diagnosed or diagnosable as "wheezy
infants”, an established patient category of major medical concemn and now often identified as
incipient or early-phase asthmatics. (For convenience this particular asthmatic condition is
referved to as "wheezy-infant syndrome” .} Prophylactic efficacy in the treatment of asthma
will be evidenced by reduced frequency or severity of symptomatic attack, e.g., of acute
asthmatic or bronchoconstrictor attack, improvement in lung function or improved airways
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hyperreactivity. It may further be evidenced by reduced requirement for other, symptomatic
therapy, t.e., therapy for or intended to restrict or abort symptomatic attack when it coours,
e.g., anti-inflammatory {e.g., cortico-steroid) or bronchodilatory. Prophylactic benefit in
asthma may, in particular, be apparent in subjects prone to "morning dipping”. "Morming
dipping” is a recognized asthmatic syndrome, common to a substantial percentage of
asthimatics and characterized by asthma attack, e.g., between the hours of about 4-6 am, le., at
a time normally substantially distant from any previously administered symptomatic asthma
therapy.

18281 ] Chronic obstructive pulmonary disease includes chronic bronchitis or dysprea
associated therewith, emphysema, as well as exacerbation of airways hyperreactivity
consequent to other drug therapy, in particular, other inhaled drug therapy. In some
embodiments, the combinations of CFTR modulators, such as compounds of Formula I, and
agents that reduce the activity of ENaC are useful for the treatment of bronchitis of whatever
type or genesis including, e.g., acute, arachidic, catarrhal, croupus, chronic or phthinoid
bronchitis.

{6292} In another embodiment, the additional agent is a CFTR modulator other than a
compound of formula [, 1.e., an agent that has the effect of modulating CFTR activity.
Exemplary such agents include ataluren (“PTC124®7; 3-[5-(2-fluorophenyl)-1,2,4-oxadiazol-
3-ylibenzoic acid), sinapultide, lancovutide, depelestat (2 human recombinant neutrophil
elastase inhibitor), cobiprostone (7-{(ZR, 4aR, 3R, 7aR)-2-{(38)-1,1-difluoro-3-methyipentyl]-
2-hydroxy-6-oxooctahydrocyclopentalblpyran-5-yi Jheptanoic acid), or (3-(6-(1-(2,2-
difteorobenzofd]{ 1,3 1dioxol-5-yi) cyclopropanecarboxamido)-3-methylpyridin-2-ylibenzoic
acid. In another embodiment, the additional agent is (3-(6-(1-(2,2-diflucrobenzo{d]i {,3]dioxol-
5-y1} cyclopropanecarboxamido)-3-methylpyridin-2-yDbenzoic acid.

{6293} In ancther embodiment, the additional agent is a nutritional agent. Exemplary
such agents include pancrelipase (pancreating enzyme replacement), including Pancrease®,
Pancreacarb®, Ultrase®, or Creon®, Liprotomase® (formerly Trizytek®), Aquadeks®, or
glutathione inhalation. In one embodiment, the additional nutritional agent is pancrelipase.

{8284] The amount of additional therapeutic agent present in the compositions of this
invention will be no more than the amount that would normally be administered in a
compaosition comprising that therapeutic agent as the only active agent. Preferably the amount
of additional therapeutic agent in the presently disclosed compositions will range from about
0% to 100% of the amount normally present in a composition comprising that agent as the

only therapeutically active agent.
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{8295} The compounds of this invention or pharmaceutically acceptable compositions
thereof may also be incorporated into compositions for coating an implantable medical device,
such as prostheses, artificial valves, vascular grafis, stents and catheters. Accordingly, the
present invention, in another aspect, includes a composition for coating an implantable device
comprising a compound of the present invention as described generally above, and in classes
and subclasses herein, and a carrier suitable for coating said implantable device. In still
another aspect, the present invention includes an implantable device coated with a composition
comprising a compound of the present invention as described generally above, and in classes
and subclasses herein, and a carvier suitable for coating said implantable device. Suitable
coatings and the general preparation of coated implantable devices are described in US Patents
6,099,562; 5,886,026; and 5,304,121. The coatings are typically biocompatible polymeric
materials such as a hydrogel polymer, polymethyldisiloxane, polycaprolacione, polyethylene
glycol, polylactic acid, ethylene viny! acetate, and mixtures thereof, The coatings may
optionally be further covered by a suitable topcoat of fluorosilicone, polysaccarides,
polyethylene glycol, phospholipids or combinations thereof to impart controlled release
characteristics in the composition.

{8296} Another aspect of the invention relates to modulating ABC transporter activity
in a biological sample or g patient {e.g., in vitro or in vive), which method comprises
administering to the patient, or contacting said biological sample with a compound of formula
1 or a composition comprising said compound. The term “biclogical sample”, as used herein,
includes, without Himitation, cell cultures or extracts thereof; biopsied material obtained from a
mamimal or extracts thereof; and blood, saliva, urine, feces, semen, tears, or other body fluids
or exiracts thereof.

{0297] Modulation of ABC iransporter activity, e.g., CFTR, in a biclogical sample is
useful for a variety of purposes that are known to one of skill in the art. Examples of such
purposes include, but are not limited to, the study of ABC wansporters in biological and
pathological phenomena; and the comparative evaluation of new modulators of ABC
frangporters.

{8298] In yet another embodiment, a method of modulating activity of an anion
channel in vitro or in vive, is provided comprising the step of contacting said channel with a
compound of formula (). In preferred embodiments, the anion channel is a chloride channel
or a bicarbonate channel. In other preferred embodiments, the anion channel is a chloride

channel.
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{6299] According to an aliernative embodiment, the present invention provides a
method of increasing the number of functional ABC transporiers in 2 membrane of a cell,
comprising the step of contacting said cell with a compound of formula (). The term
"functional ABC transporter” as used herein means an ABC transporter that is capable of
transport activity. In preferred embodiments, said functional ABC wransporter is CFTR.

{#300] According to another preferred embodiment, the activity of the ABC
transporter is measured by measuring the transmembrane voltage potential.  Means for
measuring the voltage potential across a membrane in the biological sample may employ any
of the known methods in the art, such as optical membrane potential assay or other
electrophysiological methods,

{63011 The optical membrane potential assay utilizes voltage-sensitive FRET sensors
described by Gonzalez and Tsien (See, Gonzalez, 1. E. and R, Y. Tsien (1995) "Voltage
sensing by fluorescence resonance energy transfer in single celis” Biophvs J 69(4): 1272-80,
and Gonzalez, 1. E. and R. Y. Tsien (1997) "Improved indicators of cell membrane potential
that use fluorescence resonance energy transfer” Chemn Biol 4(4): 269-77) in combination with
instrumentation for measuring fluorescence changes such as the Voltage/Ion Probe Reader
{(VIPR) (See, Gonzalez, 1. E., K. Oades, et al. (1999) "Cell-based assays and instrumentation

for screening ion-channel targets” Drug Discov Todav 4(9): 431-439).

{8302} These voltage sensitive assays are based on the change in flucrescence resonant
energy transfer (FRET) between the membrane-soluble, voltage-sensitive dye, DISBAC3),
and a Huorescent phospholipid, CC2-DMPE, which is attached to the outer leaflet of the
plasma membrane and acts as a FRET donor. Changes in membrane potential (V) cause the
negatively charged DiSBAC,(3) to redistribute across the plasma membrane and the amount of
energy transfer from CC2-DMPE changes accordingly. The changes in fluorescence emission
can be monitored using VIPR™ 11, which is an integrated liguid handler and fluorescent
detector designed to conduct cell-based screens in 96- or 384-well microtiter plates.

{8383] In another aspect the present invention provides a kit for use in measuring the
activity of a ABC transporter or 2 fragment thereof in a biological sample in vitro or in vive
comprising (i} a composition comprising a compound of formula (I} or any of the above
embodiments; and (i) instructions for a) contacting the composition with the bislogical
sample and b} measuring activity of said ABC transporter or a fragment thereof. Inone
embodiment, the kit further comprises instructions for a) contacting an additional composition
with the biological sample; b) measuring the activity of said ABC transporter or a fragment
thereof in the presence of said additional compound, and ¢} comparing the activity of the ABC
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transporter in the presence of the additional compound with the density of the ABC transporter
in the presence of a composition of formula (I). In preferred embodiments, the kit is used to
measure the density of CFTR.

{6304} In order that the invention described herein may be more fully understood, the
following examples are set forth. It should be understood that these examples are for

illustrative purposes only and are not to be construed as limiting this invention in any manner.

EXAMPLES
18385] Example L

{0386} General scheme to prepare Acid Moities:

LeWs ey ot il po gaTibs'o o

a) 140-150 °C; by PPA, POCH;, 70 °C or diphenyl ether, 220 °C; ¢} 1) 2N NaOH i) 2N HC1

{0387} Specific example: Za?hmyiamiﬂemethyiemmmamgia: acid diethy! ester

. BI0,0._CO8 B0, . O
Ve (TR o e cﬁj’*
7 TNR, B0 RO, i} 2N Toming

A mixture of aniline (25.6 g, 0.28 mol) and diethyl 2-(ethoxymethylenemalonate (62.4 g, 0.29
mol) was heated at 140-130 °C for 2 h. The mixture was cooled to room temperature and dried
under reduced pressure to afford 2-phenylaminomethylene-malonic acid diethyl ester as a solid,
which was used in the next step without further purification. ' NMR (d-DMSOYS 11.00 (4,
1H), 8.54 (d, J = 13.6 Hz, 1H), 7.36-7.39 (m, 28}, 7.13-7.17 (m, 3 H), 4.17-4.33 (m, 4H), 1.18-
140 (m, 6H).

{8308] 4-Hydroxyguinoline-3-carboxylic acid ethyl ester
A1 L three-necked flask fitted with a mechanical stirver was charged with 2-
phenylaminomethylene-malonic acid diethyl ester (26.3 g, 0.1 mol), polvphosphoric acid (270 g)
and phosphoryl chloride (750 g). The mixture was heated to about 70 °C and stirred for4 h, The
mixture was cooled to room temperature, and filtered. The residue was treated with aqueous
Na2CO;5 solution, filtered, washed with water and dried. 4-Hydroxyquinoline-3-carboxyiic acid
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ethyl ester was obtained as a pale brown solid (15.2 g, 70 %). The crude product was used in

next step without further purification.

{83691 A-1; 4-Oxe-1,4-dihydroguineline-3-carboxylic acid
4-Hydroxyquinoline-3-carboxylic acid ethy] ester (15 g, 69 mmol) was suspended in sodium
hydroxide solution (2N, 130 mi) and stirred for 2 h under reflux. After cooling, the mixture
was filtered, and the filtrate was acidified to pH 4 with 2N HCL The resulting precipitate was
collected via filiration, washed with water and dried under vacuum to give 4-oxo-1,4-
dihydroquinotine-3-carboxylic acid {A4~1) as a pale white solid (10.5 g, 92 %). '"H NMR (4-
DMSO) 81534 (5, 1 H), 1342¢s, 1 H), 889 (s, 1H), 8.28(d, /= 8.0 He, 1H), 7.88 (m, 1H), 7.81
(d, =84 Hz, 1H), 7.60 (m, 1H).

{0310] Specific Example: A-3; 6-Fluoro-4-hydroxy-guinoline-3-carboxylic acid

&-Fluoro-d-hydroxy-quinoline-3-carboxylic acid {A-2) was synthesized following the general
scheme above starting from 4-fluoro-phenylamine. Overall yvield (53 %). 'H NMR (DMSO-ds)
3152 ¢brs, 1 H), 8.89 (G, 1 H), 7.93-7.85 (m, 2 H}, 7.80-7.74 (m, | H); ESI-MS 2079 m/fz
(MH").

[0311] Example 2:
(? he BOL, o= (?Mﬁ
Hy Reey N A et A oA
E‘IOH ‘i e : O
Br Br CO,E
OMe
COEL
Hz' PG COE NaoH
§ et e
N i) HO
H
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[8312] 2-Bromo-S-methoxy-phenylamine
A mixture of 1-bromeo-4-methoxy-2-nitro-benzene (10 g, 43 mmol) and Raney Ni (5 g} in
ethanol (100 mL} was stirred under H; (1 atm) for 4 h at room terperature. Raney Ni was
filtered off and the filtrate was concentrated under reduced pressure. The resulting solid was

purified by column chromatography to give 2-bromo-53-methoxy-phenylamine (7.5 g, 86 %).

183131 2-[(2-Bromo-S-methoxy-phenylamine)-methylene]-malonic acid diethyl
ester
A mixture of 2-bromo-5-methoxy-phenylamine (540 mg, 2.64 mmol) and diethyl 2-
{ethoxymethylene)malonate (600 mg, 2.7 mmol) was stirred at 100 °C for 2 h. After cooling,
the reaction mixture was recrystatlized from methanol (10 mL) to give 2-{{2-bromo-5-methoxy-

phenylamino}-methylene]-malonic acid diethyl ester as a yellow solid (0.8 g, 81 %).

[6314] 8-Brome-S-methexy-4-oxe-1,4-dihydro-guineline-3-carboxyiic acid ethyl
ester

2-{(2-Bromo-3-methoxy-phenylamino)-methylene]-malonic acid diethy! ester (¢ g, 24.2 mmol}
was slowly added to polyphosphoric acid (30 g) at 120 °C. The mixture was stirred at this
temperature for additional 30 min and then cooled to room temperature. Absolute ethanol (30
mL) was added and the resulting mixture was refluxed for 30 min. The mixture was basified
with agueous sodiom bicarbonate at 23 °C and extracted with EtOAc (4 x 100 mL). The organic
layers were combined, dried and the solvent evaporated to give 8-bromo-3-methoxy-4-oxo-1 4~

dihydro-quinoline-3-carboxylic acid ethyl ester (2.3 g, 30 %).

{8315] 5-Methoxy-4-ox0-1,4-dihydro-guinoline-3-carboxylic acid ethyl ester
A mixture of 8-bromo-5-methoxy-4-0x0-1,4-dihydro-quinoline-3-carboxylic acid ethyl ester
(1.3 g, 7.1 mmol}, sodium acetate (380 mg, 7.1 mmel) and 10 % PA/C (100 mg) in glacial acetic
acid (50 ml} was stirred under Hj (2.5 atm) overnight. The catalyst was removed via filtration,
and the reaction mixture was concentrated under reduced pressure. The resulting oil was
dissolved in CH,CL (100 mL) and washed with agueous sodium bicarbonate solution and water.
The organic layer was dried, filtered and concentrated. The crude product was purified by
column chromatography to afford 5-methoxy-4-0xo-1,4-dihydro-quinoline-3-carboxylic acid

ethyl ester as a vellow solid (1 g, 57 %),
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{6316] A-4; 5-Methoxy-4-030-1, 4-dihydro-quinoline-3-carboxylic acid
A mixture of S-methoxy-4-0x0-1, 4-dihydro-quinoline-3-carboxylic acid ethyl ester (1 g, 7.1
mmol} in 10% NaOH solution (30 mL) was heated to reflux overnight and then cooled o room
temperature. The mixture was exiracted with ether. The agueous phase was separated and
acidified with conc. HCI solution to pH 1-2. The resulting precipitate was collected by filtration
o give S-methoxy-4-0x0-1, 4-dihydro-guinoline-3-carboxylic acid (A-4) (330 mg, 52 %). 'H
NMR (DMSOY & 15.9(¢s, 1 H), 13.2(br, 1 H), 871 (s, FHL, 771 (4, /=81 Hz, 1 H), 718 ¢4, J
=8.4Hz, | H}, 6.82(d, /=84 Hz, | H), 3.86 (5, 3 H); ESI-MS 219.9 m/z (MH".

{03177 Example 3;

SHE"Wo ¥ o8
NCS NaH Et,,(j ~ SSE O - S, SMPRO RN

O, EL O,EL

1,2-dichiorobenzene ) NaQh NS CoH
- iy HCH PP site
AIE

{8318] Sodium I-(mercapto-phenyiamino-methyvlenej-malonic acid diethyl ester
To a suspension of NaH (60% in mineral oil, 6 g, 0.15 mol} in Et,O at room temperature was
added dropwise, over a 30 minutes period, ethyl malonate (24 g, 0.15 mol). Phenyl
isothiocyanate (20.3 g, .15 mol} was then added dropwise with stirring over 30 min. The
mixture was refluxed for 1 h and then stirred overnight at room temperature. The solid was
separated, washed with anhydrous ether (200 mL), and dried under vacuum to vield sodium 2-
{mercapto-phenylamino-methylene)-malonic acid diethyl ester as a pale yellow powder (46 g, 97
%)

[0319] 2-(Methylsulfanyl-phenylamino-methylene)-malonic acid diethyl ester
Over a 30 min period, methyl iodide (17.7 g, 125 mmol) was added dropwise to a solution of
sodium 2-(mercapto-phenylamino-methylene)-malonic acid diethyl ester (33 g, 104 mmol) in
DMF (100 mL) cooled in an ice bath. The mixture was stirred at room temperature for | h, and
then poured into ice water (300 ml.). The resulting solid was collected via filtration, washed
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with water and dried to give 2-(methylsulfanyl-phenylamino-methylene}-malonic acid diethyl

ester as a pale vellow solid (27 g, 84 %).

10328} 4-Hydroxy-2-methylsulfanyl-quinoline-3-carboxylic acid ethyl ester
A mixture of 2-{methylsulfanyl-phenylamino-methylene-malonic acid diethyl ester (27 g, 87
mmof) in 1,2-dichlorobenzene (100 mi.) was heated to reflux for 1.5 h. The solvent was
removed under reduced pressure and the oily residue was triturated with hexane to afford a pale
yeltow solid that was purified by preparative HPLC to yield 4-hydroxy-2-methyisulfanyl-

quinoline-3-carboxylic acid ethy! ester (8 g, 35 %).

163211 A-16; Z-Methylsuifanyl-4-oxo-1,4-dibydro-guinoline-3-carboxylic acid
4-Hydroxy-2-methylsulfanyl-quinoline-3-carboxylic acid ethyl ester (8 g, 30 mmol} was heated
under reflux in NaQOH solution (10%, 100 ) for 1.5 h. After cooling, the mixture was
acidified with concentrated HCl to pH 4. The resulting solid was collected via filtration, washed
with water (100 mL) and MeOH (100 mL) to give 2-methylsulfanyl-d-oxo-1,4-dihydro-
quinoline-3-carboxylic acid (A-16) as a white solid (6 g, 85 %). 'H NMR (CDCL S 164 (brs,
TH), 1.1 (brs, T H), 8.19(d, J=8Hz, 1H),805(d, F=8Hz, 1H), 784 (t, /=8, 8 He, 1H),
1532t J=8Hz, 1H), 2.74 (s, 3H); ESI-MS 235.9 m/fz (MH".

F83227 Example 4

oH oH
QO O = OO O
7, ~F NN, o or, NE o, = e,

A-15
a} PPhg, EiN, CClL, CF;COsH; b) diethyl malonate; ¢) T~ 200°C; d) 10% NaQH

18323} 2,2,2-Trifluoro-N-phenyl-acetimidoyl chiloride
A mixiure of PhsP (138.0 g, 526 munol), BN (21.3 g, 211 mmol), CCl, (170 mL) and TFA (20
g, 173 mmol) was stirred for 10 min in an ice-bath. Aniline (19.6 g, 211 mmol) was dissolved in
CCls (20 b} was added. The mixture was stivred at reflux for 3 h. The solvent was removed
under vacuum and hexane was added. The precipitates (PhsPO and PhaP) were filtered off and
washed with hexane. The filtrate was distilled under reduced pressure to yield 2,2,2-trifluoro-N-

phenyl-acetimidoyl chloride (19 g), which was used in the next step without further purification.
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[8324] 2-(2.2,2-Trifluoro-1-phenylimine-ethy-malonic acid diethyl ester
To a suspension of Nall (347 g, 145 mmol, 60 % in mineral oil) in THF (200 mL) was added
diethyl malonate (18.5 g, 116 mmol) at §°C. The mixture was stirred for 30 min at this
temperature and 2,2,2-trifluoro-N-phenyl-acetimidoy! chioride (19 g, 92 mmol) was added at 0
°C. The reaction mixture was allowed to warm to room temperature and stirred overnight. The
mixture was diluted with CH,Cly, washed with saturated sodium bicarbonate solution and brine.
The combined organic layers were dried over Na,SQy, filtered and concentrated to provide 2-
{2,2,2-trifluoro- 1-phenylimino-ethyl)}-malonic acid diethy! ester, which was used directly in the

next step without further purification.

(6325] 4-Hydroxy-2-trifluoromethyl-quinoline-3-carboxylic acid ethyl ester
2-(2,2,2-Trifluoro-1-phenylimino-ethyl}-malonic acid diethyl ester was heated at 210°Cfor 1 h
with continuous stirring. The mixture was purified by column chromatography (petroleum
ether} to yield 4-hydroxy-2-trifluoromethyl-quinoline-3-carboxylic acid ethyl ester (12 g, 24 %

aver 3 steps).

{8326} A-15; 4-Hydroxy-2-trifluoromethyl-quinoline-3-carboxylic acid
A suspension of 4-hydroxy-2-triflucromethyl-quinoline-3-carboxylic acid ethyl ester (5 g, 17.5
mmot} in 10% aqueous NaOH solution was heated at reflux for 2 h. After cooling,
dichioromethane was added and the aqueous phase was separated and acidified with
concentrated HCI to pH 4. The resulting precipitate was collected via filtration, washed with
water and E6QO to provide 4-hydroxy-2-triflucromethyi-quinoline-3-carboxylic acid (A-15) (3.6
g, 80 %). "H NMR (DMSO-ds) 5 8.18-8.21 (d, J = 7.8 Hz, 1 H), 7.92-7.94 (d, J = 8.4 Hz, 1 5§}
F79-783 (4, /=144 He, 1 H), 7.50-7.533 (¢, J = 15 Hz, 1 H); ESI-MS 257.0 mvz (MH).

16327] Example 5:

83448331
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ay CHRC{OYONH,, toluene; b) BtOOCHC(COEL,, 130°C; ¢) PO d) L, BtOH; ) NaQOH

{3328} 3-Amino-cyclohex-2-enone
A mixture of cyclohexane-1,3-dione (36.1 g, 0.5 mol) and AcONH, (38.5 g, 0.5 mol) in toluene
was heated at reflux for 3 h with a2 Dean-stark apparatus. The resulting oily layer was separated
and concentrated under reduced pressure to give 3-amino-cyclohex-2-enone (499 g, 90 %),

which was used directly in the next step without further purification.

{6328 2{(3-Oxo-cyciches-1-enylamino}-methylenel-malonic acid diethyl ester
A mixture of 3-amino-cyclohex-2-enone (3.3 g, 29.7 mmol} and diethyl 2-
{ethoxymethyleneimalonate (6.7 g, 31.2 mmol) was stirred at 130 °C for 4 h. The reaction
mixture was concentrated under reduced pressure and the resulting oil was purified by column
chromatography (silica gel, ethyl acetate} to give 2-[(3-oxo-cyclohex-1-enylamine)-methylene}-

malonic acid diethyl ester (7.5 g, 90 %3,

{83381 4,5-Doxo-1,4,5,6,7 8-hexahydro-quineline-3-carboxylic acid ethyl ester
A mixture of 2-[(3-0x0-cyclohex-1-enylamino)-methylene]-malonic acid diethyl ester (2.8 g, §
mimol) and diphenylether (20 mL) was refluxed for 15 min. After cooling, n-hexane (80 mL)
was added. The resulting solid was isolated via filiration and recrystallized from methanol to

give 4,5-dioxo-1,4,5,6,7 8-hexahydro-quinoline-3-carboxylic acid ethyl ester (1.7 g 72 %).

{8331} S-Hydroxy-4-oxo-1,4-dihydro-quineline-3-carboxylic acid ethyl ester
To a solution of 4,3-dioxo-1.4,3,6,7 8-hexahydro-quinoline-3-carboxylic acid ethyl ester (1.6 g,
6.8 mmol} in ethanol (100 ml.} was added iodine (4.8 g, 19 mmol). The mixiure was refluxed
for 19 h and then concentrated under reduced pressure. The resulting solid was washed with
ethyl acetate, water and acetone, and then recrystallized from DMF to give 3-hydroxy-4-oxo-

I 4-dihydro-quinoline-3-carboxylic acid ethyl ester (700 mg, 43 %).

{8332} A-3; 5-Hydrexy-4-0x0-1, 4-dihydro-guinoline-3-carboxylic acid
A mixtuare of 5-hydroxy-4-ox0-1,4-dihydro-quinoline-3-carboxylic acid ethyl ester (700 mg, 3
mmol} in 10% NaOH (20 mL) was heated at reflux overnight. After cooling, the mixture was
extracted with ether, The aqueous phase was separated and acidified with conc. HCl to pH 1-2.
The resulting precipitate was collected via filtration to give 5-hydroxy-4-ox0-1, 4-dihydro-
quinoline-3-carboxylic acid (4-3} (540 mg, 87 %). 'HNMR (DMSO-dg) 8 137 (br, 1 H), 133
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{br, T H), 126 (s, T H), 882 (5, L H), 708 (1, /= &1 Hz, 1 }}, 7.18 {d, 7= 8.4 Hz, | H), 6.82(d,
J =84 Hz, 1 H); ESI-MS 2059 mfz (MH").

{6333] Example 62

ay POCl3; by MeONa; ¢) n-Buld, CICO,EL; d) NaOH

2. 4-Dichioroguinoline
A suspension of quinoline-2,4-diol (15 g, 92.6 mmeol} in POCH; was heated at reflux for 2 h.
After cooling, the solvent was removed under reduced pressure to vield 2,4-dichloroguinoline,

which was used withowt further purification.

{0334] 2,4-Dimethoxyquinoline
To a suspension of 2,4-dichloroquinoline in MeOH (100 mL) was added sodium methoxide (50
£). The mixture was heated at reflux for 2 days. After cooling, the mixture was filtered. The
filtrate was concentraied under reduced pressure 1o vield a residue that was dissolved in water
and extracted with CHyClz;. The combined organic layers were dried over NapSQOy4 and

concenirated to give 2,4-dimethoxyquinoline as a white solid (13 g, 74 % over 2 sieps).

{0335] Ethyl 2 4-dimethoxyquinoline-3-carboxylate
To a solution of 2,4-dimethoxyquinoline (11.5 g, 60.8 mmol} in anhydrous THF was added
dropwise n-Buli (2.5 M in hexane, 48.6 mL, 122 mmol) at § °C. After stirring for 1.5 hat ¢ °C,
the mixture was added to a solution of ethyl chloroformate in anhydrous THF and stired at 0 °C
for additional 30 min and then at room temperatore overnight. The reaction mixture was poured
inio water and extracted with CHyCh. The organic layer was dried over Na)SQy and
concentrated under vacuum. The resulting residue was purified by column chromatography
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{petroleum ether / EtOQAc = 30/ 1} to give ethyl 2, 4-dimethoxyguinoline-3-carboxylate (9.6 g,
&80 %},

(83361 A-17; 2, 4-Dimethoxyquinoline-3-carbosylic acid
Ethyl 2,4-dimethoxyquinoline-3-carboxylate (1.5 g, 5.7 mmol} was heated at reflux in NaQH
solution (10 %, 100 mb) for I h. After cooling, the mixture was acidified with concenirated
HClto pH 4. The resulting precipitate was collected via filtration and washed with water and
ether to give 2. 4-dimethoxyquinoline-3-carboxylic acid (A-17} as a white solid (670 mg, 50 %).
"HNMR (CDCL) § 8.01-8.04 (d, =12 Hz, 1 H), 7.66-7.76 (m, 2 H), 7.42-7.47 (4, f = 22 Hz, 2
H), 4.09 (s, 3 H}. 3.97 (s, 3 H}; ESE-MS 234.1 m/z (MH").

{0337} Commercially available acids

Acid Name
A-S 6,8-Difluoro-4-ox0-1,4-dihydro-quinoline-3-carboxylic acid
A-G 6-[(4-Fluoro-phenyl)-methyl-sulfamoyl}-4-oxo-1 4-dihydro-guinoline-3-
carboxylic acid
A7 6-{4-Methyl-piperidine- | -sulfonyl}-4-0x0-1,4-dihydro-quinoline-3-
carboxylic acid
A-8 4-0Oxo-6-(pyrrolidine- 1 -sulfonyl}- 1,4-dihydro-quinoline-3-carboxylic acid
A-10 6-Ehyl-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid
A-11 &-Ethoxy-4-oxo-1 4-dihydro-quinoline-3-carboxylic acid
A-12 4-Oxo-T-rifluoromethyl- 1 4-dihydro-quinoline-3-carboxylic acid
A-13 7-Chloro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid
A-14 4-Oxo-3,7-bis-trifluoromethyl- 1, 4-dihydro-quinoline-3-carboxylic acid
A28 I-Methyl-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid
A-21 1-Isopropyl-4-ox0-1 4-dihydro-quinoline-3-carboxylic acid
A-22 1,6-Dimethyl-4-ox0-1,4-dihydro-quinoline-3-carboxylic acid
A-23 i-Ethyl-6-methoxy-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid
A-24 6-Chioro-4-0xo-1,4-dihydro-guinoline-3-carboxylic acid
- 116~
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[0338] Arnine Moleties

(3307 M-1 Sabstituted S-aminoindoles
(03401 Example 1:

{83411 General Scheme:

= S -
QN h{\ﬁ HN N N\
R

a} RX (X = Cl, Br, 1), KoCOs, BMF or CHACN; b) Hy, PA-C, BtOH or SaChL2H0, BtOH

ON

18342} Specific example:
%
= v TTEoH o
\

[6343] 1-Methyl--nitro-1H-indole
To a solution of &-nitroindole (4.05g 25 mmol) in DMF (50 mL) was added K,CO; (8.63 g, 62.5
mmol} and Mel (5.33 g, 37.5 mmol). After stirring at room temperature overnight, the mixture
was poured into water and extracted with ethyl acetate. The combined organic layers were dried

over Nap8Q0, and concentrated under vacuumn to give the product -methyl-6-nitre-1H-indole
(43 g, 98 %).

{6344} B-1: 1-Methyl-1H-indol-6-ylamine
A suspension of 1-methyl-6-nitro-1H-indole (4.3 g, 24.4 romol) and 10% Pd-C (0.43 g) in EtOH
(50 mL) was stirred under Hz (1 atm) at room temperature overnight. After filtration, the filtrate
was concentrated and acidified with HCI-MeQOH (4 mol/L) to give I-methyl-1H-indol-6-ylamine
hydrochloride salt (B-1) (1.74 g, 49 %) as a grey powder. 'H NMR (DMSO-ds): § 9.10 (5, 2 1D,
749(d, J=84He 1 H),728(4, 7=20Hz, 1H), 7.15(, 1 H), 684 (d, J = 8.4 Hz, | H), 638
(d, J =2.8 He, 1H), 3.72 (5, 3 H); ESI-MS 146.08 m/z (MH").
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{0345] Other examples:

{8346] B-2; i-ﬁamyﬁuiﬂdnﬁeiu&yﬁamim

i-Benzyl- 1H-indol-6-ylamine (B-2) was synthesized following the general scheme above

starting from S-nitroindole and benzyl bromide. Overall yield (~ 40 %), HPLC ret. time 2.19
min, 10-99 % CHLON, 5 min run; ESEI-MS 223.3 mie (MH").

{63471 B-3; i»{fi«Amiﬂ@»imﬁﬁEniayﬁ}wethan@m

1-{6-Amino-indol-1-y1}-ethanone {B-3) was synthesized following the general

starting from G-nitroindole and acetyl chioride. Overall vield (~ 40

scheme above

%3. HPLC ret. time 0.54
min, {0-99 % CHLON, 5 min run; ESI-MS 175.1 m/z (MH-+).

{6348} Example 2;

G, o OH ﬁ\ P i \i
L Sita GRS S RS
+ BLN, CHOL PoA |
0
o
Y

o R THE
0 - ~ i
o Y ONTNEIN L BT HO H LNy
d W W

Rt
TFFH, DIEA “‘\s’\i‘i’N\i DIEA, EtON Y
THE N b
fead o
828
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{03491 {[2-(ert-Butoxycarbonyb-methyl-amino)-acetylbmethyl-amino}-acetic acid
ethyl ester

To a stirred solution of (tert-butoxycarbonyl-methyl-amino}-acetic acid (37 g, 0.2 mol) and EtN
(60.6 g, 0.6 mol) in CHCl; (300 mL) was added isobutyl chloroformate (27.3 g, 0.2 mmol}
dropwise at ~20 "C under argon. After stirring for 0.5 h, methylamino-acetic acid ethyl ester
hydrochloride (30.5 g, 129 mmol) was added dropwise at -20 °C. The mixture was allowed to
warm {0 room temperature {¢.a. 1 b} and quenched with water (300 mL). The organic layer was
separated, washed with 10 % citric acid solution, dried over Na, 8Oy, filiered and concentrated.
The residue was purified by column chromatography (petroleum ether / EtOAc 1:1) to give {{2-
{tert-butoxycarbonyl-methyl-amino}-acetyl}-methyl-amino}- acetic acid ethyl ester (12.5 g, 22

%).

[8358] {{2-(terr-Butoxycarbonyl-methyl-amino}-acetyl-methyl-amine}-acetic acid
A suspension of {{2-(tert-butoxycarbonyl-methyl-amino)-acetyl]- methyl-amino }-acetic acid
ethyl ester (12.3 g, 42.7 mmol) and LIOH (8.9 g, 214 mmol} in H20 (20 mL) and THF (100 mL)
was stirred overnight. Volatile solvent was removed under vacuon and the residue was extracted
with ether (2 x 100 ml). The aqueous phase was acidified to pH 3 with dilute HC! solution, and
then extracted with CH,Cl (2 x 300 mL). The combined organic layers were washed with
brine, dried over Na;5O, and concentrated under vacuum to give {{2-(tert-butoxycarbonyl-
methyl-amino}-acetyl}-methyl-amino }-acetic acid as a colorless oil (10 g, 90 %). 'H NMR
(CDCL) 8 7.17 {brs, 1 H), 4.14-4.04 {m, 4 H), 3.04-2.88 (m, 6 H), 1.45-1.41 (m, 9 H); ESLMS
282.9 m/z (M+Na").

[6351] Methyl-({methyl-{2-(6-nitro-indol-1-y1}-2-oxo-ethyl}-carbameyl }-methyl)-
carbamic acid fert-butyl ester

To a mixture of {[2-(tert-butoxycarbonyl-methyl-amino)-acetyl}-methyl-amino }-acetic acid
{13.8g, 33 mmol) and TFFH (21.0g, 79.5 mmol) in anhydrous THF (125 mL) was added DIEA
(27.7 mL, 159 mmol) at room temperature under nitrogen. The solution was stirred at room
temperature for 20 min. A solution of 6-nitroindole (8.6g, 53 mmol) in THF (75 mL) was added
and the reaction mixture was heated at 60 °C for 18 h. The solvent was evaporated and the
crude mixture was re-partitioned between EtOAc and water. The organic layer was separated,
washed with water (x 3}, dried over Na,8( and concentrated. Diethyl ether followed by FtOAc
was added. The resulting solid was collected via filtration, washed with diethy! ether and air

dried to yield methyl-({methyl-[2-(6-nitro-indol- 1-y1}-2-oxo-ethyl}-carbamoyl }-methyl)-
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carbamic acid fers-butyl ester (6.42 g, 30 %) 'H NMR (400 MHz, DMSO-d6) 8 1.37 (m, 9H),
I8 (m, 3H), 285¢(d, ¥ =15 He, IH), 3124, T =21 He, 2H), 4.01 (4, I = 13.8 Hz, 0.6H), 4.18
{d,I=12.0He 14H), 492(d, I =34 Hz, 145}, 5.08¢d, J = 11.4 He, 0.6H), 7.03 (m, 1H), 7.90
{rm, 1H), 8.21 (m, 1H}, 8.35(d, ¥ = 3.8 He, 1FD, 9.18 (m, 1H}; HPLC ret. time 3.12 min, 10-99
% CHZCN, 5 min run; ESI-MS 405.5 mfz (MHN.

{8352} B-26; ({I2-{¢-Amino-indol-1-y1)-2-0x0-ethyl |-methyl-carbameoyi}-methyl)-
methyl-carbamic acid sert-butyl sster

A mixture of methyl-({ methy-{2-(6-nitro-indol- I-yi)-2-oxo-ethyl}-carbamoy! } -methyl)-
carbamic acid ters-butyl ester (12.4 g, 30.6 mmol), SaClL2H0 (34.5g, 153.2 mmol) and DIEA
(74.8 ml, 429 mmol} in cthanol {112 mL) was heated to 70 °C for 3 h. Water and BtQAc were
added and the mixture was filtered through a short plug of Celite. The organic layer was
separated, dried over NapS(y and concentrated to yield ({[2-(6-Amino-indol-1-yi}-2-oxo-ethyi]-
methyl-carbamoyl }-methyl}-methyl-carbamic acid ferr-buty! ester (B-26) (11.4 g, quant.).
HPLC ret. time 2.11 min, 10-99 % CH;CN, § min run; BSI-MS 375.3 m/z (ME.

[8353] 2-Substituted S-aminsindoles

{8354] Example 1:
/\E NaNG,, HCI O\ NHLHE »j‘coaﬁe
OZN)\/\NHZ SnCl,, H,0 ON N EtOH
B-d-a

COE
\ ~
WY

[8355] B-4-a; (3-Nitro-phenyl)-hydrazine hydrochloride salt
3-Nitro-phenylamine (27.6 g, 0.2 mol) was dissolved in a mixture of HoO (40 mL) and 37% HCH
{40 mL). A solution of NaNG, (13.8 g, 0.2 mol) in HzO (60 ml) was added at § °C, followed by
the addition of SnClyHpO (135.5 g, 0.6 mol) in 37% HCI (100 mL) at that temperature. After
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stirring at 0 °C for 0.3 b, the solid was isolated via filtration and washed with water to give (3-

nitro-phenyl)-hydrazine hydrochloride salt (B-4-a} (27.6 g, 73 %).

{8356} 2-{(3-Nitre-phenyl)-hydrazonc]-propionic acid ethyl ester
{3-Nitro-phenyl}-hydrazine hydrochloride salt (B-4-a) (30.2 g, 0.16 mol)} and 2-oxo-propionic
acid ethyl ester (22.3 g, 0.19 mol) was dissolved in ethanol (300 mi). The mixture was stirred
at room temperature for 4 h. The solvent was evaporated under reduced pressure to give 2-[(3-

aitro-phenyl)-hydrazono|-propionic acid ethy! ester, which was used directly in the next step.

{0357] B-4-b; 4-Nitro-1H-indele-2-carboxylic acid ethyl ester and 6-Nitro-1H-
indole -2-carboxylic acid ethyl ester
2-{{3-Nitro-phenyl}-hydrazono}-propionic acid ethyl ester from the preceding step was dissolved
in toluene (300 mL). PPA (30 g) was added. The mixture was heated at reflux overnight and
then cooled to room temperatore. The solvent was removed 1o give a mixture of 4-nitvo-1H-
indole-2-carboxylic acid ethy! ester and 6-nitro-1H-indole -2-carboxylic acid ethy! ester (B-4-b)
(15 g, 40 %).

{63581 B-4; 2-Methyl-1H-indol-6-yiamine
To a suspension of LiAIH,; (7.8 g, 0.21 mol) in THF (300 mL) was added dropwise a mixture of
4-nitro- 1H-indole-2-carboxylic acid ethyl ester and 6-nitro-1H-indole -2-carboxylic acid ethyl
ester (B-4-b) (6g, 25.7 ramol) in THF (50 mL) at 0 °C under Ny, The mixture was heated at
reflux overnight and then cooled to 0 °C. H,0 (7.8 mL) and 10 % NaOH (7.8 mL) were added
to the mixture at @ °C. The insoluble solid was removed via filtration. The filtrate was dried
over Nap§Q,, filtered and concentrated under reduced pressure. The crude residue was purified
by column chromatography to afford 2-methyl-1H-indol-6-ylamine (B-4} (0.3 g, 8 %). 'HNMR
({CDCE)87.57 (brs, 1 H), 7.27(d, /=88 Hz, | H), 6.62 (s, 1 H), 6.51-6.53 (m, 1 H), 6.07 (5, 1
H), 3.59-3.25 (br s, 2 H), 2.37 (s, 3H); ESI-MS 147.2 m/z (MH").
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{03591 Example 2:

ow
ONT TR ﬁﬁi}zﬁﬁ

10% NaOH o

ON ! N7 coN, '
{GF.COL0 H,, Raney Ni ;
AnRARR e e
NO, ¢ ELN, GH O
i 3 Lefighedy Et()i-i HN

{6360] 6-Nitro-1H-indole-2-carboxylic acid and 4-Nitro-1H- indele-2-carboxylic
acid
A mixture of 4-nitro- | H-indole-2-carboxylic acid ethyl ester and 6-nitro- 1H-indole -2-
carboxylic acid ethyl ester (B-4-b} (0.5 g, 2.13 mmol} in 10 % NaOH (20 mL) was heated at
reflux overnight and then cooled to room temperature. The mixiure was extracted with cther.
The agueous phase was separated and acidified with HCl to pH 1-2. The resulting solid was
isolated via filtration to give a mixture of 6-nitro-1H-indole-2-carboxylic acid and 4-nitro-1H-

indole-2-carboxylic acid (0.3 g, 68 %).

18361 ] 6-Nitro-1H-indole-2-carboxylic acid amide and 4-Nitro-1H- indole-2-
carboxyic acid andde

A mixiure of 6-nitro-1H-indole-2-carboxylic acid and 4-nitro-1H- indole-2-carboxylic acid (12
g, 38 mmol} and SOC]; (50 ., 64 mmol) in benzene (150 mL) was refluxed for 2h. The
benzene and excessive SOCL; was removed under reduced pressure. The residue was dissolved
in CHyCly (250 mL). NHLOH (21.76 g, 0.32 mol) was added dropwise at 0 °C. The mixture was
stirred at room ternperature for 1 h. The resulting solid was isolated via filiration to give a crude
mixture of 6-nitro- 1H-indole-2-carboxylic acid amide and 4-nitro-1H- indole-2-carboxylic acid

amide (9 g, 68 %), which was used directly in the next step.

R544333.1
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[0362] &-Nitro-1H-indole-2-carbonitrile and 4-Nitra-1H- ndofe-2-carbonitrile
A mixture of 6-nitro- 1H-indole-2-carboxylic acid amide and 4-nitro- 1H- indole-2-carboxylic
acid amide (5 g, 24 mmol} was dissolved in CHCl; (200 mL). Et;N (24.24 g, 0.24 mol) was
added, followed by the addition of (CFCORO (51.24 g, 0.24 mol) at room temperature, The
mixture was stirred for 1 h and poured into water (100 mL). The organic layer was separated.
The aqueous layer was exiracted with EtOAc (100 mL x 3}, The combined organic layers were
dried over Na SOy, filtered and concentrated under reduced pressure. The crude residue was
purified by column chromatography to give a mixture of 6-nitvo-1H-indole-2-carbonitrile and 4-

nitro- 1H- indole-2-carbonitrile (2.5 g, 55 %),

[8363] B-5; s-Amino-1H-indole-2-carbonitrile
A mixture of 6-nitro- 1H-indole-2-carbonitrile and 4-nitro-1H- indole-2-casbonitrile (2.5 g, 13.4
mmol) and Raney Ni (500 mg) in EtOH (50 mL) was stirred at room temperature under H (1
atm} for | b Raney Ni was filtered off. The filtrate was evaporated under reduced pressure and
purified by column chromatography to give 6-amino- | H-indole-2-carbonitrile (B-8} (1 g, 49 %).
"H NMR (DMSO-dg) 3 12.75 (brs, 1 H), 7.82(d, /= 8 He, 1 1), 7.57 (s, T ), 742 (s, I H},
715 (4, J =8 Hz, | H); ESLI-MS 158.2 m/z (MHM).

9364 Examg&ie 3
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[8365] 2,2-Dimethyl-N-s-tolyl-proplonamide
To a solution of o-tolylamine (21.4 g, 0.20 mol} and BN (22.3 g, 0.22 mol) in CH,Cl, was
added 2,2-dimethyl-propionyl chioride (23.3 g, 0.21 mol) at 10 °C. The mixture was stirred
overnight at room temperature, washed with aq. HCU (3%, 80 mL), saturated NaHCO; solution
and brine, dried over Na;S0y and concentrated under vacuem to give 2,2-dimethyl-N-o-tolyl-

propionamide (35.0 g, 92 %).

10366] 2-fert-Butyl-1H-indole
To g solution of 2,2-dimethyi-N-o-tolyl~ propionamide (30.0 g, 159 mmol) in dry THF (100 mL)
was added dropwise n-Buli (2.5 M, in hexane, 190 mL) at 15 °C. The mixture was stirred
overnight at 15 °C, cooled in an ce-water bath and treated with saturated NHLCI solution. The
organic layer was separated and the aqueous layer was extracted with ethyl acetate. The
combined organic layers were dried over anhydrous Na,8Q,, filtered, and concentrated in
vaciuem. The residue was purified by column chromatography to give 2-rert-butyl-1H-indole
(238 g, 88 %),

{33671 2-teri-Butyl-2,3-dihydro-1H-indole
To a solution of 2-ters-butyl-1H-indole (5.0 g, 29 mmol} in AcOH (20 mL) was added NaB¥H, at
13 °C. The mixture was stirred for 20 min at 10 °C, treated dropwise with H;QO under ice
cooling, and extracted with ethyl acetate. The combined organic layers were dried over
anhydrous Na;SOq, filtered, and concentrated under vacuum to give a mixture of starting
material and 2-fert-butyl-2,3-dthydro- 1H-indole (4.9 g), which was used divectly in the next
step.

{0368] 2-teri-Butyl-6-niiro-2,3-dihydro-1H-indeole
To a solution of the mixture of 2-rert-butyl-2,3-dihydro- 1 H-indole and 2-fert-butyl-1H-indole
(9.7 g ) in HzS804 (98%, 80 mL) was slowly added KNO; (5.6 g, 55.7 mmol) at 0 °C. The
reaction mixture was stirred at room temperature for 1 b, carefully poured into cracked ice,
basified with NayCO; to pH~8 and extracted with ethyl acetate. The combined extracts were
washed with brine, dried over anhydrous Na,SO, and concentrated under vacugn. The residue
was purified by column chromatography to give 2-fers-butyl-6-nitro-2,3-dibydro- 1 H-indole (4.0

g, 32 % over 2 steps).
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[3369] 2-fert-Butyl-6-nitro- 1H-indole
To a solution of 2-ter-butyl-6-nitro-2,3~dihydro-1H-indole (2.0 g, .1 mumol) in | 4-dioxane (20
ml) was added DX at room temperature. After refluxing for 2.5 b, the mixture was filtered
and the filtrate was concentrated under vaciam. The residue was purified by column

chromatography to give 2-fert-butyl-6-nitro-1 H-indole (1.6 g, 80 %).

{0370} B-6; 2-tere-Butyl-1H-indol-$-ylamine
To a solution of 2-tert-butyl-G-nitro- 1 H-indole (1.3 g, 6.0 mmol)} in MeOH (10 mL) was added
Raney Ni(0.2 g). The mixture was stitred at room temperature under Hx (1 atm) for 3k, The
reaction mixture was filtiered and the filtrate was concentrated. The residue was washed with
petroleum ether to give 2-tert-butyl- {H-indol-6-ylamine (B-6) (1.0 g, 89 %). 'H NMR (DMSO-
dey & 1019 (s, 1 H)L, 6.99(d, =81 Hx, 1 H), 646 (5, 1 H),625(dd, J=1.8,8.1 Hz, 1 ), 5.79
(d, J=1.8Hz 1 H), 452 (5, 2 H), 1.24 (s, 9 H); ESI-MS 189.1 mdz (ME.

{83711 3-Substituted ¢-aminoindoles

[83721 Example 1:

2 =
@ x’"\y""@ ~ E N HaPO,
QN Wy N,NHgHHCE O PR e
8!

4 oluens
B-d-g
Om
ONT Ry -

. H Hy, Pd-O l i
NO2 EIOH HaN e
E“%M S“?
Sy

{0373] N-(3-Nitro-phenyl)-N'-propylidenc-hydrazine
Sodium hydroxide solution (10 %, 15 mL) was added slowly o a stirred suspension of (3-nitro-
phenyl}-hydrazine hydrochloride salt (B-4-a) (1.89 g, 10 mmol) in ethano! (20 mL) until pH 6.
Acetic acid (5 mL) was added to the mixture followed by propionaldehyde (0.7 g, 12 mmol).

After stirring for 3 h at room temperature, the mixture was poured into ice-water and the
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resulting precipitate was isolated via filtration, washed with water and dried in air to obtain N-

(3-nitro-phenyl)-N'-propylidene-hydrazine, which was used directly in the next step.

183741 3-Methyl-4-nitro-1H-indole and 3-Methyl-6-nltro-1H-indole
A mixture of N-(3-nitro-phenyl)-N'-propylidenc-hydrazine dissolved in 85 % HiPO4 (20 mL)
and toluene (20 mi) was heated at 90-100 °C for 2 b, After cooling, toluene was removed under
reduced pressure. The resultant oil was basified with 10 % NaOH to pH 8. The aqueous layer
was extracted with EtQAc (100 mi x 3). The combined organic lavers were dried, filtered and
concentrated under reduced pressure to afford 8 mixture of 3-methyi-4-nitro- 1H-indole and 3-

methyl-6-nitro-1H-indole (1.5 g, 86 % over two steps), which was used directly in the next step.

{03751 B-7; 3-Methyl-1H-indol-6-ylamine
A mixture of 3-methyl-4-niro- 1 H-indole and 3-methyl-6-nitro- {H-indole (3 g, 17 mol) and 10
% Pd-C (0.5 g) in ethanol (30 mL) was stirred overnight under H, (1 atm) at room temperature.
¥d-C was filiered off and the filtrate was concentrated under reduced pressure. The residue was
purified by column chromatography o give 3-methyl-1H-indol-6-ylamine (B-7) (0.6 g, 24 %).
"HNMR (CDCL) 8 7.59 (brs, 1 H), 7.34 (&, = 8.0 Hz, | Hy, 6.77 (s, 1H), 6.64 (s, | H}, 6.57
{m, 1 H}, 3.57 (brs, 2 H}, 2.28 {5, 3H): ESI-MS 147.2 m/z (MH").

[6376] Example 2:

@ CISCLNCO /\jj _HaPaC = |
’L\/ EiOH Hng S N

DMF, CH,CN

ON

L

8-8

{83771 ¢-Nitro-1H-indole-3-carbonitrile
To a solution of &-niroindole (4.86 g 30 mmol) in DMF (24.3 mL) and CH;CN (243 mL) was
added dropwise a solution of CISC,NCO (5 mL, 57 mmol} in CH:CN (39 mL) at § °C . After
addition, the reaction was allowed to warm to room ternperature and stirred for 2 h. The mixture
was poured into ice-water, basified with sat. NaHCO; solution to pH 7-8 and extracted with
ethyl acetate. The organic layer was washed with brine, dried over Na;SOs and concentrated to

give 6-nitro- 1 H-indole-3-carbonitrile (4.6 g, 82 %).
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{0378} B-8; 6-Amino-1H-indole-3-carbonitrile
A suspension of S-nitro- I H-indole-3-carbonitrile (4.6 g, 24.6 mamol) and 10% Pd-C (046 g} in
EtOH (30 mL) was stirred under H; {1 atm) at room temperature overnight. After filtration, the
filtrate was concentrated and the residue was purified by column chromatography (Pet. Ether /
EtQOAc = 3/ 1) to give G-amino- 1 H-indole-3-carbonitrile (8-8) (1 g, 99 %) as a pink powder, 'H
NMR (DMSO-ds} S 1131 ¢s, T H), 784 (L, J=24He, 1 H),7.22(d, 7=8.4He, 1 H), 682 (s,
iH), 636 (d, /= 8.4 He, 1 H), 5.0 (s, 2H); ESE-MS 157.1 m/z (M.

{03791 Example 3:

TN
I::rj MeNH, HOHO % 1. Ml
AcOH OZN/[\\/ N 2 KON
H
[—GN ~ON
He, PE-C :
e
SN EtOH N e N
ol N Hy N
B-8-a 8-8

183801 Dimethyl-(6-nitre-1H-indol-3-yimethyl)-amine
A solution of dimethylamine (25 g, 0.17 mol} and formaldehvde (14.4 mL, 0.15 mol) in acetic
acid (100 mL) was stirred at 0 °C for 30 min. To this solution was added 6-nitro- 1H-indole (20
g 0.12 mol). After stirring for 3 days at room temperature, the mixiure was powed into 15% agq.
Na(OH solution (500 mL} at 0 °C. The precipilate was collected via filration and washed with

water to give dimethyl-{(6-nitro-1H-indol-3-ylmethyl)-amine (23 g, 87 %

[6381] B-%-g; (6-Nitro-1H-indol-3-vl)-acetonitrile
To a mixture of DMFE (35 mL) and Mel (74.6 g, 0.53 mol) in water (35 mL) and THF (400 mL)
was added dimethyl-(6-nitro- 1 H-indol-3-yimethyl}-amine (23 g, 0.105 mol). After the reaction
mixture was refluxed for 10 min, potassium cyanide (54.6 g, (.84 mol) was added and the
mixture was kept refluxing overnight. The mixture was then cooled to room temperature and
filtered. The filtrate was washed with brine (300 mL x 3), dried over Na,8O,, filtered and
concentrated. The residue was purified by colurn chromatography to give (6-nitvo- 1 H-indol-3-
yi}-acetonitrile (B-8-a} (7.5 g, 36 %).
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[8382] B-9; (6-Amino-1H-indol-3-y)-acetonitrile
A mixture of (6-nitro-1H-indol-3-y)-acetonitrile (B-8-a) (1.5 g, 74.5 mmL) and 10 % Pd-C (300
mg) i BtOH (50 mL) was stirred at room temperature under H; (1 atm) for 5 h. P&-C was
removed via filiration and the filtrate was evaporated to give (6-amino- 1 H-indol-3-yi)-
acetonitrile (B-8) (1.1 g, 90 %), 'H NMR (DMSO-ds) 5 10.4 (brs, 1 H), 7.18 (4, = 8.4 Hz, 1
H), 6.94 (s, 1H), 6.52 (s, 1 H), 642 (dd, J = 8.4, 1.8 Hz, | H), 4.76(s, 2 H), 3.88 (s, 2 H); BSI-
MS 172.1 miz (MH™).

(6383} Example 4;
NHBoo NHgoc
N !,,.J —
1, BHy 5Me Hz, Raney Ni ANy
o e o 8
OQN/ BN 2. BocsO OuN D R EH0H H,N Y N
H H H
B-Sa B-1Q

[0384] [2-{6-Nitro-1H- indol-3-yi}-ethyll-carbamic acid tert-butyl ester
To a solution of (6-nitro-1H-indol-3-vi}-acetonitrile (8-9-a) (8.6 g, 42.8 mmol) in dry THF (200
mi) was added a solution of 2 M borane-dimethyi sulfide complex in THF (214 mL. 0.43 mol}
at & °C. The mixture was heated af reflux overnight under nitrogen. The mixture was then
cooled to room temperature and a solution of (Boc),( (14 g, 64.2 mmol) and BN (39.0 mlL,
(.64 mol} in THY was added. The reaction mixture was kept stirring overnight and then poured
into ice-water. The organic layer was separated and the aqueous phase was exiracted with
EtOAc (200 x 3 mL). The combined organic layers were washed with water and brine, dried
over Nap30;, filiered and concentrated under reduced pressure. The crude was purified by
columm chromatography to give [2-(6-nitro-1H- indol-3-yD)-ethyl]-carbamic acid ters-buty] ester
{5 g 38 %).

{0385] B-16; [2-(6-Amino-1H-indol-3-yD-ethyl}-carbamic acid tert-buty] ester
A mixture of [2-(6-nitro-1H- indol-3-yl}-ethyll-carbamic acid sers-butyl ester (5 g, 16.4 mmol)
and Raney Ni (1 g) in EtOH (100 mL) was stirred at room temperature under H (1 atm) for S h.
Raney MNi was filtered off and the filtrate was evaporated under reduced pressure. The crude
product was purified by column chromatography to give [2-(6-amino-1 H-indol-3-y1}-ethyl]-
carbamic acid fers-butyl ester (B-18) (3 g, 67 %). "H NMR (DMSO-dg) § 10.1 (br s, 1 H), 7.11
(4, J=84Hz 1 H),677-6.73 (1, 2H), 646 (d, J=1.5Hz, 1 H),632{(dd, /=84, 2.1 Bz, 1
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HY, 4.62 (5, 2H), 3.14-3.08 (m, 2 H), 2.67-2.62 (m, 2 H), L35 (s, 9H); ESI-MS 275.8 m/z
(MEH™).

18386] Example 5:

{03871 General Scheme:

R A

a i b 1’/

—-, 05 ——
% 1

oNT T A

‘\m/
TE, o

O

a) RX (X=Br D), zinc wiflate, TBAL DIEA, toluene; b) H,, Raney Ni, BtOH or
SHCEQ’EHQ_@, E#OH.
{G388] Specific example:

L

>‘—B

| TR r TR, H,, Raney Ni R

e rd e ] [RRR—— " ; \
O,N N N

Zine iriflale o SR e
TRAL DIEA ON N ﬁ

8-11

{8389] 3-fert-Butyl-6-nitro- 1 H-indole
To a mixture of &-nitroindole (1 g, 6.2 mmol), zinc triflate (2.06 g, 5.7 mmol) and TBAI (1.7 g,
5.16 mmol) in anhydrous toluene (11 ml) was added DIEA (1.47 g, 11.4 mmol) at room
temperature under nitrogen. The reaction mixture was stirred for 10 min at 120 °C, followed by
addition of #-butyl bromide {0.707 g, 5.16 mmol). The resulting mixture was stirred for 45 min
at 120 °C. The solid was filtered off and the filtrate was concentrated to dryness and purified by
column chromatography on silica gel (Pet.Ether /EtOAc 20:1) to give 3-fert-butyl-6-nitro- 1 H-
indole as a yellow solid (0.25 g, 19 %). 'HNMR (CDClL) § 832 (¢, J=2.1 He, 1H), 8.00 (dd, J
=2.1, 144 He, 1H), 785 (d, /=8.7THg, 1H), 7.25 (s, 1H), 1.46 (s, 9H).

{6320] B-11; 3-ferr-Butyl-1H-indol-§-ylamine
A suspension of 3-fert-butyl-6-nitro-1 H-indole (3.0 g, 13.7mmol} and Raney Ni (0.5g) in
ethanol was stirred at room temperature under Hy (1 atm) for 3 h. The catalyst was filtered off

and the filtrate was concenirated to dryness, The residue was purified by column
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chromatography on silica gel (Pet.Ether. / EtQAc 4 1 1) to give 3-rert-butyl- 1 H-indol-6-ylamine
(B-11} 2.0 g, 77.3%) as a gray solid. "H NMR (CDCh): § 7.58 (m, 28H), 6,73 (4, = 1.2 Hz,
TH), 6.66 (s, 1H), 6.537(dd, 7 = 0.8, 8.6 He, 14}, 3.60 (brs, ZH}, 1.42 (s, 9H).

[6381] Other examples:

/
m
HzN S N

H
[0392] B-13; 3-Ethyl-1H-indol-§-ylamine
3-Ethyl- 1 H-indol-6-ylamine {B-12} was synthesized following the general scheme above
starting from S-nitroindole and ethyl bromide. Gverall vield (42 %), HPLC ret. time 1.95 min,

10-99 % CHLCON, S min run; ESEMS 161.3 nve (M)

v

{63931 B-13; 3-Isopropyl-1H-indol-6-ylamine
3-Isopropyl- 1 H-indol-6-ylamine (B-13) was synthesized following the general scheme above
starting from G-nitroindole and isopropyl iodide. Overall vield (17 %), HPLC ret. time 2.06
min, 10-~99 % CH;ON, 5 min run; ESI-MS 1752 miz ME.

YT N

103%4] B-14; 3-sec-Butyl-1H-indol-6-ylamine
3-sec-Butyl-1H-indol-6-ylamine (B-14) was synthesized following the general scheme above

starting from 6-nitroindole and 2-bromobutane. Overall yield (20 %). HPLC ret. time 2.32 min,
1099 % CH;CN, 5 minrun; ESL-MS 189.5 m/fz (MHD).
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{3385] B-15; 3-Cyclopentyl-1H-indol-6-yiamine
3- Cyclopentyl - 1H-indol-6-ylamine (B-15) was synthesized following the general scheme
above starting from 6-nitroindole and iodo-cyclopentane. Overall yield (16 %). HPLC ret. time
2.3% min, 10-99 % CHRCN, 5 min run; ESI-MS 201.5 mfz (MH™).

{
lB,«j
’,*_wJ
igzN’f o~ ﬁ

{8396] B-16; 3-(2-Ethoxy-ethyl}-1H-indol-6-yiamine
3-(2-Ethoxy-cthyl)- 1H-indol-6-ylamine (B-16) was synthesized following the general scheme
above starting from -nitroindole and 1-bromo-2-cthoxy-ethane. Overall vield (15 %). HPLC
ret. time 1.56 min, 10-99 % CHICN, § min run; ESE-MS 205.1 méz (MHN.

£Z

{83971 B-17; (6-Amino-1H-indol-3-yl)-acetic acid ethyl ester
(6-Amino-1H-indol-3-y1)-acetic acid ethyl ester {B-17) was synthesized following the general
scheme above starting from 6-nitroindole and iodo-acetic acid ethyl ester. Overall yield (24 %).
HPLC ret. time 0.95 min, 10-99 % CH3CN, 5 min run; ESI-MS 219.2 nvz (MH").
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{03981 4-Substituted §-aminoindole
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{6399] 3-Methyl-3.5-dinitro-benzoic acid
To a mixture of HNG; (95%, 80 ml) and H,S04(98%, 80 mL) was slowly added 2-
methylbenzoic acid (50 g, 0.37 mol) at 0 °C. After addition, the reaction mixture was stirred for
1.5 b while keeping the temperature below 30 °C, poured into ice-water and stirred for 15 min.

The resulting precipitate was collected via filtration and washed with water to give 2-methyl-
3,5-dinitro-benzoic acid (70 g, 84 %).

[0400] 2-Methyl-3,5-dinitro-benzoic acid ethyl ester
A mixture of Z-methyl-3,5-dinitro-benzoic acid (30 g, .22 mol} in SOCKL (80 mL) was heated at
reflux for 4 h and then was concentrated to dryness. CHRCh (50 mL) and FtOH (80 mL) were
added. The mixture was stirred at room temperature for 1 h, poured into ice-water and extracted
with EtOAC (3 x 100 mL). The combined extracts were washed with sat. Na,CG; (80 mL),
water (2 x 100 mL} and brine (100 mL), dried over NS0, and concentrated to dryness to give
2-methyl-3,5-dinitro-benzoic acid ethyl ester (50 g, 88 %).

{84011 2-(2-Dimethylamino-vinyh)-3,5-dinitro-benzoie acid ethyl ester
A mixture of 2-methyl-3,5-dinitro-benzoic acid ethyl ester (35 g, .14 mol) and
dimethoxymethyl-dimethyl-amine (32 g, 0.27 mol) in DMF (200 mlL) was heated at 100 °C for 5
h. The mixture was poured inlo ice-water, The precipitate was collected via filtration and
washed with water to give 2-(2-dimethylamino-viny1}-3,5-dinitro-benzoic acid ethyl ester (11.3
g, 48 %),
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(84032} B-18; 6-Amino-1H-indole-4-carbexylic acid ethyl ester
A mixture of 2-(2-dimethylamino-vinyl)-3,5-dinitro- benzoic acid ethyl ester (11.3 g, 0.037 mol)
and SaCl; (83 g. 0.37 mol) in ethanol was heated at reflux for 4 h. The mixture was
concentrated to dryness and the residue was poured into water and basified with sat. Na,CO,
solution to pH 8. The precipitate was filtered off and the filtrate was exiracted with ethyl acetate
(3 x 100 ml.). The combined extracts were washed with water (2 x 100 mL) and brine (150
mL}, dried over Na,50, and concentrated to dryness, The residue was purified by column
chromatography on silica gel to give 6-amino- IH-indole-4-carboxylic acid ethy! ester (B-18) (3
g, 40 %). 'H NMR (DMSO-ds) § 10.76 (brs, 1 H), 7.11-7.14 (m, 2 H), 6.81-6.82 (m, | H),
6.67-6.68 (m, 1 H), 494 (brs, 2H), 432-4.25(q, J=T2¥Hz, 2H), 1.35-1.31 (¢, /= 7.2, 3 H.
ESI-MS 205.0 m/z (MH").

{0403] 5-Substituted é-aminoindeles

{6404] Example 15

[8485] General Scheme:

A

{ |
X . N
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{¢406] Specific example:

E
& ® - £,
O = 1 Df\/ Sichiiudul
H:804 *‘A§\\, NO, R

QN EtOH 2

§-Fluors-S-methyl-2.4-dinitro-benzens

To a stirved solution of HNG; (60 mL) and H,S50, (80 mL), cooled in an ice bath, was added 1-
fluoro-3-methyl-benzene (27.5g, 25 mmol) at such a rate that the temperature did not rise over
35 °C. The mixture was allowed to stir for 30 min at room temperature and poured into ice
water (300 mL}). The resulting precipitate (a mixture of the desired product and {-flucre-3-
methyl-2,4-dinitro-benzene, approx. 7:3) was collected via filiration and purified by
recrystallization from 30 mL isopropyl ether to give 1-fluoro-3-methyi-2 4-dinitro-benzene as a

white solid (18 g, 36 %).
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18407} [2-(3-Fluors-2,4-dinftre-phenylvinyl]-dimethyl-amine
A mixtare of {-fluoro-S-methyl-2,4-dinitro-benzene (10 g, 50 mmol), dimethoxymethyl-
dimethylamine (11.9 g, 100 mmol) and DMF (50 mL) was heated at 100 °C for 4 h. The
solution was cooled and poured into water. The red precipitate was collected via filtration,
washed with water adeguately and dried to give [2-(5-fluore-2,4-dinitro-phenyl)-vinyl}-

dimethyl-amine (8 g, 63 %).

{84681 B-20; 5-Fluore-1H-indol-6-ylamine
A suspension of {2-(5-fluoro-2,4-dindtro-phenyl)-vinyl]-dimethyl-amine (8 g, 31.4 mmol) and
Raney Ni (8 g) in EtOH (R0 mL) was stirred under H; (40 psi} at room temperature for | b
After filtration, the filtrate was concentrated and the residue was purified by chromatography
{Pet.Ether/ EtOAc = 5/ 1) to give 5-fluoro-1H-indol-6-ylamine (B-28) as a brown solid (1 g, 16
%). 'H NMR (DMSO-ds} § 10.56 (brs, L H), 7.07 (4, /= 12 Hz, 1 H),702(m, 1H)L 671, /=
8 Hz, 1H), 6.17 (s, 1H), 3.91 (brs, 2H); ESI-MS 150.1 m/fe MHEY).

{04691 Other examples:

i F

-

N S oy

H
{0416} B-21; 5-Chlore-1H-indol-6-ylamine
$-Chioro- 1 H-indol-6-ylamine (B-21) was synthesized following the general scheme above
starting from I-chlore-3-methyl-benzene. Overall vield (7 %). "H NMR {CDCH)Y8.7.85 (brs, 1
H), 7.52 (s, 1 H}, 7.03 (3, 1H), 6.79 (3, 1H), 6.34 (s, 1H), 3.91 (br s, 2H); FSI-MS 166.0 mfz
(MH").

Falu

Hai

{8411] B-22; 5-Trifluoromethyl-1H-indol-6-ylamine
5-Trifluoromethyl-1H-indol-6-yiamine (B-22) was synthesized following the general scheme
above starting from 1-methyl-3-triflucromethyl-benzene. Overall yield (2 %). 'H NMR
(DMBO-dg) 10.79 (brs, 1 H), 7.55 (s, 1 H), 7.12 (s, 1 H}, 6.78 (s, 1 H), 6.27¢s, 1 H), 4.92 (5,2
H); ESE-MS 200.8 m/z (MH™),
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(6412} Example &
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{0413] {-Benzenssulfonyl-2,3-dihydro-1H-indole
To a mixture of DMAP (1.5 g), benzenesulfonyl chloride (24 g, 136 mmol) and 2,3-dihydro-1H-
indole (14.7 g, 124 ramol) in CH,CL (200 mb) was added dropwise BN (19 g, 186 mumol} in
an ice-water bath, After addition, the mixture was stirred af room temperature overnight,
washed with water, dried over Na;80; and concentrated 1o dryness under reduced pressure o

provide I-benzenesulfonyi-2,3-dihydro- {H-indole (30.9 ¢, 96 %).

{0414] 1-(1-Benzenesuifonyl-2,3-dihydro- 1 H-indol-5-yi}-ethanone
To & stirring suspension of AICEH (144 g 1.08 mol} in CHLCL; (1070 ml) was added acetic
anhydride (534 ml). The mixture was stirred for 13 minutes. A solution of 1-benzenesulfonyl-
2,3-dihydro-1H-indole (46.8 g, 0.18 mol) in CHLClL (1070 ml) was added dropwise. The
mixture was stirred for 3 h and quenched by the slow addition of crushed ice. The organic layer
was separated and the aqueous layer was extracted with CHCl;. The combined organic layers
were washed with saturated aqueous NaHCO; and brine, dried over Na»SQy and concentrated
under vacusm 1o vield 1-(1-benzenesulfonyl-2,3-dihydro-1H-indol-5-yi)-ethanone (42.6 g, 79

G},

{6415] 1-Benzenesulfonyl-S-ethyl-2,3-dihydro-1H-indole
To magnetically stirred TFA (1600 mL) was added at § °C sodium borohydride (64 g, 1.69 mol)
over 1 h. To this mixture was added dropwise a solution of 1-(1-benzenesulfonyl-2,3-dihydro-
{H-indol-5-yl}-ethanone (40 g, 0.13 mol} in TFA (700 mL) over 1 h. The mixture was stirred
overnight at 25 °C, diluted with HxO (1600 mL), and basified with sodium hydroxide pellets at §

°C. The organic layer was separated and the aqueous layer was extracted with CH,ClL. The

combined organic layers were washed with brine, dried over N2;S(4 and concentrated under
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reduced pressure. The residue was purified by column chromatography on silica gel to give -
benzenesulfonyl-3-ethyl-2,3-dihydro-1H-indole (16.2 g, 43 %).

{0416] 5-Ethyl-2,3-dibydro-1H-indole
A mixture of [-benzenesulfonyl-5-ethyl-2,3-dihydro-1H-indole (15 g, 0.05 mol) in HBr (48%,
162 ml.) was heated at reflux for 6 h. The mixture was basified with sat. NaOH solutionto pH @
and extracted with ethyl acetate. The organic laver was washed with brine, dried over NaySO;
and concentrated under reduced pressure. The residue was purified by column chromatography

on silica gel to give S-ethyl-2 3-dihydro-1H-indole (2.5 g, 32 %).

(6417} 5-Ethyl-6-nitro-2,3-dihydro-1H-indole
To a solution of 5~ﬁmyi~2,3—dihydm~fiH~indoi.¢ (2.5 g, 17 mmol) in H280, (98%, 20 mL) was
slowly added KNG; (1.7 g, 17 mmol} at 0 °C. After addition, the mixture was stirred 3t 0 - 10
°C for 10 min, carefully poured into ice, basified with NaOH solution to pH 9 and extracted with
ethyl acetate. The combined extracts were washed with brine, dried over Na;SOy and

concentrated to dryness. The residue was purified by column chromatography on silica gel to
give J-ethyl-6-nitro-2,3-dihydro-1H-indole (1.9 g, 38 %).

{0418} S-Eihyl-6-nitro-1 H-indole
To a solution of S-ethyl-6-nitro-2,3-dihydro- LH-indole (1.9 g, 9.9 mmol} in CH,CL (30 mL) was
added Mn(; (4 g, 46 mmol). The mixture was stirred at room temperature for 8 b, The solid
was filtered off and the filirate was concentrated to dryness o give crude 5-ethyl-6-pitro-1H-

indole (1.9 g, quant.}.

{0419] B-23; 5-Ethyl-1H-indol-6-viamine
A suspension of S-ethyl-G-nitro-1H-indole (1.9 g, 10 mmol) and Raney Ni (1 g) was stirred
under H; (1 atm) at room temperature for 2 h. The catalyst was filtered off and the filtrate was
concentrated to dryness. The residue was purified by column chromatography on silica gel to
give 5-ethyl-1H-indol-6-ylamine (B-23) (760 mg, 48 %). "H NMR (CDCL)S 7.90 (br s, 1H),
741 (s, 1H), 7.00 (s, 1H), 6.78 (s, ZHD, 6.39 (s, 1H), 3.39 (brs, 2H}, 2.63 (g, / = 7.2 Hz, 2H),
1.29 (¢, J = 6.9 Hz, 3H); ESI-MS 161.1 m/z (MH").
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{84281 Example 32
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{8421} 2-Bromo-d-fert-butyl-phenylamine
To a solution of 4-tert-butyl-phenylamine (447 g, 3 mol) in DMF (500 mL) was added dropwise
NBS (331 g, 3 mol} in DMF (500 ml) at room temperature. Upon completion, the reaction
mixture was diluted with water and extracted with EtOAc. The organic layer was washed with
water, brine, dried over Na,S80, and concentrated. The crude product was directly used in the

next step without further purification.

{64221 2-Bromo-4-fert-butyl-S-nitro-phenylamine
2-Bromo-4-teri-butyl-phenylamine (162 g, 0.7 mol) was added dropwise to H;S504 (@10 ml) at
roont temperature o yield a clear solution. This clear solution was then cooled down to -5 to ~
16 °C. A solution of KNG; (82.5 g, 0.82 mol) in HoS0, (410 mL) was added dropwise while
the teraperature was maintained between ~5 to ~10 °C, Upon completion, the reaction mixture
was poured into ice / water and extracted with EtOAc. The combined organic layers were
washed with 5% Nay(C(s and brine, dried over Na,8C, and concentrated. The residue was
purified by a column chromatography (EtOAc / petroleum ether 1/ 10) to give 2-bromo-4-fer-
butyl-3-nitro-phenylamine as 3 yellow solid (152 g, 78 %).

{8423] 4-tert-Butyl-S-nitro-2-trimethylsilanylethynyl-phenyiamine
To a mixture of 2-bromo-4-fers-butyl-S-nitro-phenylamine (27.3 g, 100 mmol) in toluene (200
mb.) and water (100 mL) was added EGN (27.9 mi., 200 munol), PA(FPha)Ch €2.11 g, 3 mmol),
Cul (9530 mg, 0.3 mmol) and trimethylsilyl acetylene (21.2 mL, 150 mmol) under a nitrogen
atmosphere. The reaction mixture was heated at 70 °C in a sealed pressure flask for 2.5 h.,
cooled down to room temperature and filtered through a short plug of Celite. The filter cake was

washed with EtOAc, The combined filtrate was washed with 5% NHLOH solution and water,
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dried over Na,8Q, and concentrated. The crude product was purified by column
chromatography (0 - 10 % EtOAc / petroleum ether) to provide 4-fers-butyl-5-nitro-2-

trimethylsilanylethynyl-phenylamine as a brown viscous liquid (25 g, 81 %).

{0424] S-fert-Butyl-6-nitre-1 H-indole
To a solution of 4-terz-butyl-5-nitro-2-trimethylsilanylethynyl-phenylamine (25 g, 86 mmol) in
DMF (100 mL) was added Cul (8.2 g, 43 mmol) under a nifrogen atmosphere. The mixture was
heated at 135 °C in a sealed pressure flask overnight, cooled down to room temperature and
filtered through a short plug of Celite. The filter cake was washed with EtOAc. The combined
filtrate was washed with water, dried over Na;8Oq and concentrated. The crude product was
purified by column chromatography (10 ~ 20 % EiOAc / Hexane) to provide S-tert-butyl-6-
nitro- 1H-indole as a yellow solid (12.9 g, 69 %).

[6425] B-24; S-fere-Butyl-1H-indol-6-ylamine
Raney Ni (3 g} was added to S-zerr-butyl-6-nitro- [H-indole (14.7 g, 67 mmol) in methanol {100
mL}. The mixture was stirred under hydrogen (1 atm) at 30 °C for 3 h. The catalyst was filtered
off. The filtrate was dried over Na,SO, and concentrated. The crude dark brown viscous oil was
purified by column chromatography (10 — 20 % EtOAc / petroleum ether) to give 3-zert-butyl-
1H-indo}-6-ylamine (B-24} as a gray solid (11 g, 87 %). 'H NMR (300 MHz, DMS0O-d6) 3 10.3
(brs, 1H), 7.2 (5, 1H), 6.9 (m, 1H), 6.6 (s, 1H), 6.1 {m, 1), 4.4 (brs, 2H), 1.3 s, 9H).

{6426] Example 4:

Q. .f }
i . EtO,C N,
COQH 1. HNG,, Ha80, 3/%\\?/’002E3 Q \ B0 7 : N M Hy 0 N
"""""""""" S et } e 300 1 E - §.8 . i
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{64271 5-Methyl-2,4-diniiro-benzoic acid
To a mixture of HNG3 (95 %, 80 mL) and Ho804 (98 %, 80 mL) was slowly added 3-
methylbenzoic acid (50 g, 0.37 mol} at 0 °C. After addition, the mixture was stired for 1.5 h
while maintaining the teraperatore below 30 °C. The mixture was poured into ice-water and
stirred for 15 min. The precipitate was collected via filtration and washed with water to give a
mixture of 3-methyi-2,6-dinitro-benzoic acid and S-methy!-2,4-dinitro-benzoic acid (70 g, 84
%} To asolution of this mixture in EtOH (150 mL) was added dropwise SOCL (53.5 g, 0.45
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mol}. The mixture was heated at reflux for 2 h and concentrated to dryness under reduced
pressure. The residue was dissolved in EtQAc (100 mL) and extracted with 10% Na,CG;
solution (120 mL). The organic layer was found to contain S-methyl-2 4-dinitro-benzoic acid
ethyl ester while the aqueous layer contained 3-methyl-2,6-dinitro-benzoic acid. The organic
layer was washed with brine (50 mL), dried over Na;SO4 and concentrated to dryness to provide
5-methyl-2,4-dinitro-benzoic acid ethyl ester (20 g, 20 %).

(84281 5-(2-Dimethylamine-viny)-2 4-dinitro-benzoic acid ethyl ester
A mixture of S-methyl-2,4-dinitvo-benzoic acid ethyl ester (39 g, 0.15 mol) and
dimethoxymethyl-dimethylamine (32 g, 8.27 mol) in DMF (200 mL) was heated at 180 °C for §
h. The mixture was poured into ice water. The precipitate was collected via filtration and
washed with water to afford 5-(2-dimethylamino-vinyl)-2 4-dinitro-benzoic acid ethy! ester (15
g, 28 %),

{0429] B-25; & Amine-1H-indole-5-carboxylic acid ethyl ester
A mixture of 5-(2-dimethylamino-viny1)-2,4-dinitro-benzoic acid ethyl ester (15 g, 0.05 mob)
and Raney Ni (§ g} in BtOH (300 mL) was stirred under H; (50 psi) at room temperature for 2 h
The catalyst was filtered off and the filtrate was concentrated to dryness. The residue was
purified by column chromatography on silica gel to give 6-amino- 1H-indole-5-carboxylic acid
ethyl ester (B-25) (3 g, 30 %). "H NMR (DMSO-de) 3 10.68 (5, 1 H), 7.99 (s, 1 B), 7.01-7.06
{m, 1 H), 062 (s, L H}, 627-6.28 (m, 1 H), 0,16 (5, 2H), 422 (q. =72 Hz, 2H), 1.32-1.27 (¢,
J=72Hz 3 H).

{34307 Example 5:

R O 3 Oy =0

CHGY,
KND, Br oo ,4\ H,. Faney Ni By RN
i > R T D e 1D
250, oNT TN tadioane g g E1OH MM N
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1-(2.3-Dibydro-indol-I-yi}-ethanone
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To a suspension of NaHCGO; (504 g, 6.0 mol) and 2,3-dihydro-1H-indole (60 g, 0.5 mol) in
CHLCl; (600 mlL) cooled in an ice-water bath, was added dropwise acetyl chloride (78.5 g, 1.0
mol). The mixture was stirred at room temperature for 2 b, The solid was filtered off and the

filtrate was concentrated 1o give 1-(2,3-dihydro-indol-1-yl)-ethanone (82 g, 100 %).

{84311 1-(5-Bromo-2,3-dihydro-dndol-1-vi)-ethanone
To a solution of 1-(2,3-dihydro-indol-1-yi)-ethanone {58.0 g, (.36 mol) in acetic acid (3000 mL)
was added Br; (87.0 g, 0.54 mol) at 10 °C. The mixture was stirred at room temperature for 4 h.
The precipitate was collected via filtration to give crude 1-(5-bromo-2,3-dihydro-indol-1-yi)-

ethanone (100 g, 96 %), which was used directly in the next step.

{6432] 5-Bromeo-2.3-dihydro-1H-indole
A mixture of crude 1-{5-bromo-2,3-dihydro-indol-1-y)-ethanone {100 g, 0.34 mol) in HCL (20
%o, 1200 mL) was heated at reflux for 6 h. The mixture was basified with NayCG; to pH 8.5-10
and then extracted with ethy! acetate. The combined organic layers were washed with brine,
dried over Na;S0y and concentrated under reduced pressure. The residue was purified by

column chromatography on silica gel to give 5-bromo-2,3-dihydro- 1 H-indole (37 g, 55 %).

[6433] 5-Bromo-6-nitro-2,3-dihydro-1H-indole
To a solution of 3-bromo-2,3-dihydro-1 H-indole (45 g, 0.227 mol} in HaS04 (98 %, 200 mL)
was slowly added KNG; (23.5 g, 0.23 mol) at 0 °C. After addition, the mixiure was stirred at §
- 10 °C for 4 h, carefully poured into ice, basified with NayCOs to pH 8 and extracted with ethyl
acetate. The combined organic extracts were washed with brine, dried over Na,$O, and
concentrated to dryness. The residue was purified by column chromatography on silica gel to
give 5-bromo-6-nitro-2,3-dihydro- 1 H-indole (42 g, 76 %).

{3434} 5-Bromo-6-nitre-1H-indole
To a solution of 5-bromo-6-nitro-2,3-dihydro-1H-indole (230 g, 82.3 mmol) in 1,4-dioxane (400
mL) was added DD (30 g, 0.13 mol). The mixture was stirred at 80 °C for 2 h. The solid was
filtered off and the filtrate was concentrated to dryness. The residue was purified by column

chromatography on silica gel to afford S-bromo-6-nitro- {H-indole (7.5 g, 38 %).
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{0435} B-27; 5-Bromo-1H-indel-6-ylamine
A mixture of 5-bromo-6-nitro-1H-indole (7.5 g, 31.1 mmol} and Raney Ni (1 g) in ethanol was
stirred under H; (1 atm) at room termperature for 2 h. The catalyst was filtered off and the
filtrate was concentrated to dryness. The residue was purified by column chromatography on
silica gel to give 5-bromo-1H-indol-6-ylamine (B-27) (2 g, 30 %). 'H NMR (DMSO-dg) 8 10.6
(s, 1 H}, 749 (s, 1 H),6.79-7.02(m, 1 H),6.79 (5, | H), 6.14-6.16 (m, 1 H),4.81 (5, 2 H).

NGQ NGE
OO 4 HNG, Ha80, e OCsH 80Ck N COsEL
E e »
2. 80CH, BtOH & NGy E10M e NO»
s ¢
Gy !
Y sy Yy Y
7 N
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DMF EOC NG Raney Ni COLEt
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{0437} 3-Methyl-2 6-dinitro-benzoic acid
To a mixture of HNOs (95 %, 80 mL) and H,80, (98 %, 80 mL) was slowly added 3-
methylbenzoic acid (30 g, 0.37 mol) at 0 °C. After addition, the mixture was stirred for 1.5 h
while maintaining the temperature below 30 °C. The mixiure was poured into ice-water and
stirred for 13 min. The precipitate was collected via filtration and washed with water to give a
mixture of 3-methyl-2,6-dinitro-benzoic acid and S-methyl-2,4-dinitro-benzoic acid (70 g, 84
%}. To a solution of this mixture in EtOH (150 ml.) was added dropwise SOCI, (53.5 g, 0.45
mol). The mixture was heated to reflux for 2 h and concentrated to dryness under reduced
pressure. The residue was dissolved in EtOAc (100 ml.) and extracted with 10% Na,COy
solution (120 mL). The organic layer was found to contain S-methyl-2,4-dinitro-benzoic acid
cthyl ester. The aqueous layer was acidified with HCl to pH 2 ~ 3 and the resulting precipitate
was collected via filiration, washed with water and dried in air to give 3-methyl-2,6-dinitro-
benzoic acid (39 g, 47 %).
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{6438] 3-Methyl-2,6-dinitro-benzoic acid ethyl ester
A mixture of 3-methyl-2,6-dinitro-benzoic acid (39 g, 0.15 mol) and SOC, (80 mL) was heated
at reflux for 4 h.  The excess SOC was removed under reduced pressure and the residue was
added dropwise to a solution of EtOH (100 mL) and BN (50 mL). The mixture was stirred at
20 °C for 1 h and concentrated to deyness. The residue was dissolved in EtOAc (100 mL),
washed with Na,CC; (10 %, 40 mL x 2), water {50 mL x 2) and brine (30 mL), dried over

Na,50, and concentrated to give 3-methyl-2,6-dinitro-benzoic acid ethyl ester (20 g, 53 %).

[8439] 3-(2-Dimethylamino-vinyl})-2,6-dinitro-benzoic acid ethyl ester
A mixture of 3-methyl-2,6-dinitro-benzoic acid ethyl ester (35 g, 0.14 mol) and
dimethoxymethyl-dimethylamine (32 g, .27 mol) in DMF (200 mL) was heated at 100 °C for 5
h. The mixiure was poured into ice water and the precipitate was collected via filtration and
washed with water to give 3-(2-dimethylamino-vinyl}-2,6-dinitro-benzoic acid ethyl ester (25 g,
58 %).

[8444] B-19; 6-Amine-1H-indole-7-carboxylic acid ethyl ester
A mixture of 3-(2-dimethylamino-viayl)-2, &-dinitro-benzoic acid ethyl ester (30 g, 0.097 mob)
and Raney Ni (10 g} in BtOH (1000 mL) was stirred under H; (50 psi) for 2 h. The catalyst was
filtered off, and the filtrate was concentrated to dryness. The residue was purified by column
chromatography on silica gel to give 6-amino-1H-indole-7-carboxylic acid ethyl ester (B-19) as
an off-white solid (3.2 g, 16 %). 'H NMR (DMSO-ds} 8 10.38 (s, | HD, 7.44-7.41 {d,J =87 Hz,
FH), 698 (1, 1 H), 6.65 (s, 2H), 6.50-6.46 (m, | H), 6.27-6.26 (m, 1 H), 4.43-4.36 {q, /=72
He, 2H), 135 (6, =72 Hz 3 H).

[#441] Phenols

{6442} Example 1:

R i i !

N re
# N, S T ON NN Pa-G H F o
Loy O] [
{8443] Z-tert-Bulyl-S-nitroaniline
To a cooled solution of sulfuric acid (90 %, 50 mL} was added dropwise 2-fert-butyl-
phenylamine (4.5 g, 30 mmol} at § °C. Potassium nitrate (4.5 g, 45 mmol) was added in portions

at 0 °C. The reaction mixture was stirred at 3-5 °C for S min, poured into ice-water and then
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exiracted with EtOAc three times. The combined organic layers were washed with brine and
dried over Nap804. After removal of solvent, the residue was purified by recrystallization using
70 % BtOH - HyO o give 2-tert-butyl-S-nitroaniline (3.7 g, 64 %). 'H NMR {400 MHz, CDCLY
§7.56(dd, =87 24 He, 1H), 748(d, J =24 Hz, 11D, 7.36 (4, T = 8.7 Hz, 1H), 4.17 (s, 2HD,
146 (s, 9H), HPLC ret. time 3.27 min, 10-99 % CHCN, 5 min run; ESE-MS 195.3 mfz (MH.

{0444] C-1-a; 2-tert-Butyl-S-nitrophenol
To a mixture of 2-tert-butyl-3-nitroaniline (1.94 g, 10 munol) in 40 mL of 15 % .80, was
added dropwise a solution of NaNQ; (763 mg, 11.0 mmol) in water (3 mL} 2t 0°C. The
resuliing mixture was stirred at 0-5 °C for § min, Excess NaNO, was neutralized with urea, then
5 mL of HpSO-H,O (viv 1:2) was added and the mixture was refluxed for 5 min. Three
additional 3 mL aliquots of Hy8Q04-Ho( (viv 1:2) were added while heating at reflux. The
reaction mixture was cooled to room temperature and exiracted with BtOAc twice. The
combined organic layers were washed with brine and dried over MgSQu. After removal of
solvent, the residue was purified by column chromatography (0-10 % FtOAc ~ Hexane) o give
2-tert-butyl-S-nirophenol {(T-1-a) (1.2 g, 62 %). 'H NMR (400 MHz, CDCHLYIS .76 (dd I =
8.6, 2.2 He, 1H), 7.58(d, J= 2.1 Hz, 1H)}, 743 (d, T = 8.6 He, 1H), 541 (s, 1H), 1.45 (s, 9H);
HPLC ret. time 3.46 min, 10-99 % CHCN, 5 min run

[84435] C-1; Z-tert-Butyl-S-aminophenol. To a refluxing solution of 2-tert-butyi-S-
aitrophenol (C-1-a) (196 mg, 1.0 mmol) in B1OH (10 mL) was added ammonium formate
(200 mg, 3.1 mmol), followed by 140 mg of 10% Pd-C. The reaction mixture was refluxed for
additional 30 min, cooled to room temperature and filtered through a plug of Celite. The
filtrate was concentrated to dryness and purified by column chromatography (20-30% FtOAc-
Hexane) to give 2-tert-butyl-S-aminophenol (C-1) (144 mg, 87 %). "HNMR {400 MHz,
DMSO-de) 6 8.76 (s, 1H), 6.74 (d, J = 8.3 Hz, 1H), 6.04 (d, I = 2.3 Hz, 1H), 5.93 (dd, I = 8.2,
2.3 Hz, 1H}, 4.67 (s, 2H), 1.26 (s, 9H}); HPLC ret. time 2.26 min, 10-99 % CHaCN, 5 min run;
ESI-MS 166.1 mfz (MH).
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{8446] Example 2:
{8447} General scheme:

A R . N
£ /‘H P 8
ON O HN
fe B4

a) RX (X = Br, D, KxCO; or Cs,C O, DME; b) HCGNH,: or HUORK, PE-C, EiOH

{84481 Specific example:

CH, K,C0,

DMF.AT gy

{0449] I-fers-Butyl-Z2-methoxy-4-nitrobenzene
To a mixture of 2-fert-butyl-3-nittophenol (C-1-a} (100 mg, 0.52 mmol) and KoCO; (86 mg,
$.62 mmol} in DMF (2 mL) was added CHI (40 ul, 0.62 mmol). The reaction mixture was
stirred at room temperature for 2 b, diluted with water and extracted with FtQAc. The combined
organic layers were washed with brine and dried over MgSQ4. After filtration, the filtrate was
evaporated to dryness o give 1-ferr-butyl-2-methoxy-4-nitrobenzene (82 mg, 76 %) that was
used without further purification. 'HNMR {400 MHz, COCHYS 777 (1, I =43 Hz, 1H), 7.70
(d,}=23He IH), 740 (d, J = 8.6 Hz, 1H), 3.94 (5, 3H), 1.39 (5, SH).

[8458] C-2; 4-sert-Butyl-3-methoxyaniline
To a refluxing solution of I-tert-butyl-2-methoxy-4-nitrobenzene (82 mg, 0.4 mmol) in BfOH 2
mi.} was added potassiumn formate (300 mg, 3.6 nunol}) in water (1 mL), followed by 10% P4-C
{13 mg). The reaction mixture was refluxed for additional 60 min, cooled to room temperature
and filtered through Celite. The filtrate was concentrated to dryness to give 4-fert-buiyl-3-
methoxyaniline {C-2} (52 mg, 72 %) that was used without further purification. HPLC ret. time
2.29 min, 10-99 % CH>CN, 5 min ron; ESI-MS 180.0 m/z (MH.
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{1451] Other examples:

i
HzN,f\/ 0.‘/\\"/0\/
[0452]) C-3; 3-(2-Ethoxyethoxy-d-fert-butylhenzenamine
3-(2-Ethoxyethoxry }-4-rerr-butylbenzenamine (-3} was synthesized following the general
scheme above starting from 2-fers-butyl-S-nitrophenol (C-1-a) and 1-browo-2-ethoxyethane, 'H
NMR (400 MBz, COCL) 8 897 (4, T =79 He, 1H), 6.17 (s, 1H), 6.14 {d, ] = 2.3 Hz, 1H), 400
(6, I=32Hg, ZH)L 376 (1, =82 He, 2H), 333 (g, I =70 Hz, 2H), 1.27 (5, 88, 116 (1, T = 7.0
He, 3H): HPLC ret. ime 2,55 min, 10-99 % CHLON, 5 min run; ESEMS 2383 m/z (MHN.

!
0
e N g

{0453] Cods 2-(2-tere-Butyl-S-aminophenoxy Jethanol
2-(2-ters-Butyl-S-aminophenoxy jethanol (C-4} was synthesized following the general scheme
above starting from 2-tert-butyl-S-uitrophenol {C-1-a) and 2-bromoethanol. HPLC ret. time
2.08 min, 10-99 % CHCN, § min run; ESI-MS 2103 mdz (MH™.

{0454} Example 3

e

HolN (3 Q G DEAD
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{0455} N-(3-Hydroxy-phenyl}-acetamide and acetic acid 3-formylamino-phenyl

ester
To a well stirred suspension of 3-amino-phenol (50 g, 0.46 mol) and NaHCO; (193.2 g, 2.3 mol)
in chioroform (1 L) was added dropwise chioroacetyl chioride (46.9 g, 0.6 mol) over a period of
30 minat 0 °C. After the addition was complete, the reaction mixture was refluxed overnight
and then cooled to room temperature. The excess NaHCO; was removed via filtration. The
filtrate was poured into water and extracted with EtQAc (300 x 3 mL). The combined organic
layers were washed with brine (500 mL), dried over anhydrous Na,SO; and concentrated under
reduced pressure to give a mixture of N-(3-hydroxy-phenyh-acetamide and acetic acid 3-
formylamino-phenyl ester (35 g, 4:1 by NMR analysis). The mixture was used directly in the

next step.

{0456] N-[3-(3-Methyl-but-3-enyloxy)-phenyli-acetamide
A suspension of the mixture of N-(3-hydroxy-phenyl}-acetamide and acetic acid 3-formylamino-
phenyl ester (18.12 g, 0.12 mol}, 3-methyl-but-3-en-1-0l (8.6 g, 0.1 mol), DEAD (87 g, 0.2 mol)
and PhsP (31.44 g, .12 mol) in benzene (230 mL) was heated at reflux overnight and then
cooled to room temperature. The reaction mixture was poured into water and the organic layer
was separated. The agueous phase was extracted with EtOAc (300 x 3 mL). The combined
organic layers were washed with brine, dried over anhydrous Na;SO4 and concentrated. The
residue was purified by column chromatography to give N-[3-(3-methyl-but-3-enyloxy)-

phenyli-acetamide (11 g, 52 %},

{84571 N-(4,4-Dimethyl-chroman-7-yl}-acetamide
A mixture of N-{3-(3-methyl-but-3-enyloxy)-phenylj-acetamide (2.5 g, 11.4 mmol) and AICH
{4.52 g, 34.3 mmol) in flucro-benzene (50 mL) was heated at reflux overnight. After cooling,
the reaction mixture was poured into water. The organic layer was separated and the aqueons
phase was extracted with EtOAc (40 x 3 mL). The combined organic layers were washed with
brine, dried over anhydrous Nap,SO, and concentrated under vacuien. The residue was purified

by column chromatography to give N-{4 4-dimethyl-chroman-7-yl}-acetamide (1.35 g, 54 %).

18458} C-5; 3,4-Dihydro-4 4-dimethyi-2H-chromen-7-amine
A mixture of N-(4,4-dimethyl-chroman-7-yl)-acetamide (1.35 g, 6.2 mmol) in 20 % HCl
solution (30 ml.) was heated at reflux for 3 h and then cooled to room temperature. The reaction
mixture was basified with 10 % ag. NaOH to pH 8 and extracted with EtOAc 30 x 3 mL). The
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combined organic layers were washed with brine, dried over anhydrous NapSQy and
concentrated to give 3 4-dihydro-4,4-dimethyl-2H-chromen-7-amine (C-8) (1 g, 92 %). 'H
NMR (DMSO-dg) 8687, J=84He, 1 H), 607 (dd, J =84, 24 Hz, 1 H), 587 =24
He, THRLATIG,2H)L 399, J=54Hz, 2H), 164, J=5.1Hz, 2H), 1.15 (s, 6 H); ESI-MS
178.1 mfz (MH").

{04591 Example 4:

{84607 General scheme:

X 8]
X. ~ X R Ty R
. . a RN b §
s § s 3000 o
. . e
OH OH 5
o Rg
X R
i Y X ] X R
& d N e Ry
smmmmmnmnnannn 00 5 MNon, e R l R E
O .»‘/ /
, OGN Ok M.N O
R\ = <

o” o
X =F, ]; a) ROH, HoS80, or MeSGsH, CHCh; by R°CO,CLL BN, 1 4-dioxane or CHCE; ¢
HNG;, Hp8C: or KNGs, HaS80, or HNG,, AcOH; d) piperidine, CHCly; ) HOONHy, PA-C,
EtOH or SnChL.2HO, FtOH or H;, P4-C, MeOHL
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{8461] Specific example
MeCO,Cl

F //}‘QH
: . B ——
O oy HeS0y CHT, EL N, CHLOL,
O : piperidine %{\ HOO, N,
oNT L TR, T Rae, BoH
Lo 2 \Q o

1]

C-8-a
{0462] 2-¢ere-Butyl-4-Buorophenol
4-Fluorophenol (Sg, 45 mmol) and fert-butanct (5.9 mL, 63 mmol) were dissolved in CHaCh

{80 mL) and weated with concentrated sulfuric acid (98 %, 3 mL). The mixture was stirred at
room teraperature overnight. The organic layer was washed with water, neutralized with
NaHCO,, dried over MgSQ; and concentrated. The residue was purified by column
chromatography (5-13 % EtOAc - Hexane) to give 2-fers-butyl-4-fluoropheno! (3.12 g, 42 %).
"H NMR (400 MHz, DMSO-dq} § 9.32 (s, 1H), 6.89 (dd, J = 1 1.1, 3.1 Hz, 1H), 6.84-6.79 {m,
{H), 674 (dd, I = 8.7, 53 He, 1H), 133 (s, 9H).

{0463] 2-tert-Butyl-4-lnorophenyl methyl carbonate
To a solution of 2-fert-butyl-4-fluorophenot (2.63g, 15.7 mmol) and NEt; (3.13 mi, 22.5 mmol)
in dioxane (45 mL) was added methyl chloroformate (1.27 mL, 16.5 mmol). The mixture was
stirred at room temperature for 1 h. The precipitate was removed via filiration. The filtrate was
then diluted with water and extracted with ether, The ether exiract was washed with water and
dried over MgS80,. After removal of solvent, the residue was purified by column
chromatography to give 2-tert-butyl-4-fluorophenyl methy! carbonate (2.08g, 59 %). 'H NMR
{400 MHz, DM30-d5} 8 7.24 (dd, J = 8.8, 5.4 Hz, 1H), 7.17-7.10 (m, 2H), 3.86 (s, 3H), 1.29 (s,
GH}.
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[0464] 2-teri-Butyl-4-fluorc-S-nitropheny! methyl carbonate (C-7-2) and 2-fert-

butyl-4-flucre-6-nitropheny! methyl carbonste ({-6-8)
To a solution of 2-tert-butyl-4-fluorophenyl methy! carbonate (1.81g, 8 mmol) in H,SQ4 (98 %,
I mL) was added slowly a cooled mixture of H>SO4 (1 mb) and HNG; (I mL) at 6 °C. The
mixture was stirred for 2 h while warming to room temperature, poured into ice and extracted
with diethyl ether. The ether exiract was washed with brine, dried over MgSGQy and
concentrated. The residue was purified by column chromatography (0-10 % EtOAc - Hexane} to
give 2-tert-butyl-4-fluoro-3-nitrophenyl methyl carbonate (C-7-a) (1.2 g, 55 %) and 2-rert-
butyl-4-fluoro-6-nitrophenyl methy! carbonate (C-6-a} (270 mg, 12 %). 2-ters-Butyl-4-fluoro-5-
nitrophenyl methyl carbonate ({-7-a): 'H NMR (400 MHz, DMSO-dg) 8§ 8.24(d, I = 7.1 Hz,
1H), 7.35 (4, ¥ = 13.4 Hz, 1H), 3.90 (s, 3H}, 1.32 (s, 9H). 2-tert-butyl-4-fluoro-6-nitrophenyl
methyl carbonate (C-6-a): 'H NMR {400 MHz, DMSOG-d) 6 3.4 (dd, J = 7.6, 3.1 Hz, 1H), 7.69
{dd, § = 10.1, 3.1 Hz, 1H), 3.91 (s, 3H}, 1.35 (s, OH},

{0465] 2-fert-Butyl-4-fluoro-S-nitrophendl
To a solution of 2-ferr-butyl-4-fluoro-3-nitrophenyl methyl carbonate (C-7-a) (1.08 g, 4 mmol}
in CHCl, (40 ml) was added piperidine (3.94 mL, 10 mmol). The mixture was stirred at room
temperature for 1 h and extracted with IN NaOH (3x). The agueous layer was acidified with IN
HC1 and exiracted with diethy! ether. The ether extract was washed with brine, dried (MgSQOy)
and concenirated to give 2-rerr-butyl-4-fluoro-3-nitropheno! (530 mg, 62 %). 'HNMR {400
MHz, DMSO-ds) 6 1040 (5, 1H), 749 (4, I} = 6.8 He, 1H}, 7.25 (&, ¥ = 13.7 Hz, 1H), 1,36 (5,
O,

[8468] (-7; 2-teri-Butyl-8-amino-4-flucrophenol
To a refluxing solution of 2-tert-butyl-4-fluoro-5-nitropheno! (400 mg, 1.88 mumol) and
ammonium formate (400 mg, 6.1 mmol) in EtOH (20 mL) was added 5 % Pd-C (260 mg). The
mixture was refluxed for additional | h, cooled and filtered through Celite. The solvent was
removed by evaporation to give 2-fert-butyl-5-amino-4-fluorophenol (C-7) (550 mg, 83 %). 'H
NMR (400 MHz, DMSO-dg) 6 8.83 (brs, 1H), 6.66(d, I = 13.7 Hz, 1H), 6.22(d, J =8.5 He,
FHD, 4.74 (br s, 2H), 1.26 (s, 9H); HPLC ret. time 2.58 min, 10-99 % CH;CN, § min run; ESL-
MS 184.0 m/z (MH™).
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{3467} Other examples:

{0468] C-18; 2-dert-Butyl-5-amino-4-chlorophenol
2-tert-Butyl-3-amino-4-chlorophenol (C-18) was synthesized following the general scheme
above starting from 4-chlorophenol and fers-butanol, Overall vield (6 %). HPLC ret. time 3.07
min, 10-99 % CHCN, 5 min run; ESI-MS 200.2 mfz (MH.

{8469] C-13; 5-Amine-4-fluors-2-{ I-methylcyclohexyliphenol
3-Amino-4-fluoro-2-{ {-methylcyclohexylphenol (€-13) was synthesized following the general
scheme above starting from 4-fluorophenol and 1-methylcyclohexanol. Overall vield (3 %).

HPLC ret. time 3.00 min, 10-99 % CHCN, 5 min run; ESI-MS 224.2 m/z (MH).

(84761 C-19; 5-Aminoe-2-(3-ethyipentan-3-yh)-d-fluore-phenol
5-Amino-2-(3-ethylpentan-3-y1)-4-fluoro-phenot (C-19) was synthesized following the general

scheme above starting from 4-fluorophenol and 3-ethyl-3-pentanol. Overall vield (1 %)

83443833.1
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(8471} C-28; 2-Admmantyl-S-amine-d-fusro-phenol
2-Admantyl-3-amino-4-flucro-phenol {C-28) was synthesized following the general scheme

above starting from 4-fluoropheno! and adamantan-1-ol.

HN TOH
{84721 C-31; 5-Amino-4-fluoro-2-(-methyleydoheptyDphenol
S-Amino-4-fluore-2-( 1-methylcycloheptyliphenol (C-21) was synthesized following the general

scheme above starting from 4-fluorophenol and -methyl-cycloheptanol,

H N

{84731 -22; S-Amino~-4-fluore-2-(L-methyleyclooctyphenol
3-Amino-4-fluoro-2-(I-methylcyclooctyDphenol (C-22) was synthesized following the general

scheme above starting from 4-fluorophenol and {-methyl-cyclooctanol.

[0474] C-23; 5-Amine-2-(3-ethyl-2,2-dimethylpentian-3-y)-4-fuoro-phenol
3-Amino-2-(3-ethyl-2,2-dimethylpentan-3-y1}-4-fluoro-phenol (C-23) was synthesized
following the general scheme above starting from 4-fluorophenol and 3-ethyl-2,2-dimethyl-

pentan-3-ol.
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{04751 Example §;

HOONH,

G\W,o\ Pd-C, EXOH ~ Q\D/G\
NH,
o * O

C-S-8 L

[0476] C-8; 2-tert-Butyl-4-fluors-6-aminopheny! methyl carbonate
To a refluxing solution of 2-tert-butyl-4-fluoro-6-nitrophenyl methyl carbonate (250 mg, 0.92
mmol} and ammonium formate (230 mg, 4 mmol) in BtOH (10 ml) was added 5 % P&-C 170
mg). The mixture was refluxed for additional 1 b, cooled and filtered through Celite. The solvent
was removed by evaporation and the residue was purified by column chromatography (0-15 %,
EtOAc ~ Hexane} to give 2-zers-butyl-4-fluoro-G-aminophenyl methyl carbonate (C-8) (60 mg,
7 %63 HPLC ret. time 3.35 min, 13-99 % CHCN, 5 min run; ESLMS 242.0 miz MHD.

{04771 Example 6:

“‘wzm /{\  HNO, 90,
NEEG [l VLt
CHOY,
/)\/ RN /{\\
- HL..{) N i

l et TPaC BoH M OH

Sl 2H,0
EtOH

{8478] Carbonic acid 24-di-fert-butyl-phenyl ester methyl ester
Methyl chloroformate (38 mL, 750 mmol} was added dropwise to a solution of 2,4-di-tert-butyl-
phenol (103.2g, 300 mmol), BN (139 mi, 1000 munol) and DMAP (3.05g, 25 mmel) in
dichloromethane (400 ml} cooled in an ice-water bath to § °C. The mixture was allowed o
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warm to room temperature while stirring overnight, then filtered through silica gel (approx. L)
using 10% ethyl acetate - hexanes (~ 4 L} as the eluent. The combined filtrates were
concentrated to yield carbonic acid 2,4-di-ferr-butyl-pheny! ester methyl ester as a yellow oil
{132 g, quant.). 'H NMR (400 MHz, DMSO-ds) 5 735 (d, F = 24 Hz, 1H), 7.29(dd, T = 8.5, 2.4
Hz, 1H}, 7.06{d, ] = 8.4 He, 1H), 3.85 {5, 3H), 1.30 (s, SH), 1.29 (s, SH).

{0479} Carbonic acid 24-di-fert-butyl-S-nitro-phenyl ester methyl ester and

Carbonic acid 2,4-di-fert-butyl-§-nitro-phenyl ester methyl ester
To a stirring mixture of carbonic acid 2 4-di-ers-butyl-pheny! ester methyl ester (4.76 g, 18
mynol) in cone. sulfuric acid (2 mL), cooled in an ice-water bath, was added a cooled mixture of
sulfuric acid (2 mL) and nitric acid (2 mL}. The addition was done slowly so that the reaction
temperature did not exceed 50 °C. The reaction was allowed to stir for 2 b while warming to
room temperature. The reaction mixture was then added to ice-water and extracted into diethyl
ether. The ether layer was dried (MgSOq), concentrated and purified by column chromatography
{0~ 10% ethy! acetate — hexanes) (o yield a mixture of carbonic acid 2,4-di-tert-butyl-5-nitro-
phenyl ester methyl ester and carbonie acid 2,4-di-rers-butyl-6-nitro-phenyl ester methyl ester as

a pale yellow solid (4.28 g, which was used directly in the next step.

[8488] 2,4-Di-teri-butyl-S-nitro-phenol and 2.4-Di-terf-butyl-6-nitro-phenol
The mixture of carbonic acid 2,4-di-rert-butyl-S-nitro-phenyl ester methy! ester and carbonic
acid 2,4-di-ters-butyl-6-nitro-phenyl ester methy! ester (4.2 g, 12.9 mmol) was dissolved in
MeQH (65 mL} and KOH (2.0g, 36 mmol} was added. The mixiure was stirred at room
temperature for 2 h. The reaction mixture was then made acidic (pH 2-3) by adding conc. HCI
and partitioned between water and diethyl ether. The ether layer was dried (MgSQy),
concentrated and purified by column chromatography (0~ 5 % ethyl acetate - hexanes) to
provide 2,4-di-fers-butyl-5-nitro-phenol (131 g, 29 % over 2 steps) and 2,4-di-ters-butyl-6-nitro-
phenol. 2,4-Di-rert-butyl-5-nitro-phenols 'H NMR (400 MHz, DMSO-ds) 8 10.14 (5, 1H, OH),
7.34 (s, 1H), 6.83 (s, 1HD, 1.36 (s, OH), 1.30 (s, 9H). 2,4-Di-tert-butyl-6-nitro-phenol: 'H NMR
(400 MHz, CDCL) 3 1148 (5, 1H), 798 (4, T = 2.5 He, 1H), 766 (d, § = 2.4 Hz, 1D, 1.47 (s,
GH), 1.34 {s, 9H).

[0481] C-9; S-Amino-2,4-di-feri-butyl-phenol
To a reluxing solution of 2,4-di-rerr-butyl-S-nitro-phenol {1.86 g, 7.4 mmol) and amumonium
formate {1.86 g) in ethanol (73 mL) was added Pd-53% wt. on activated carbon (900 mg). The
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reaction mixture was stirred at reflux for 2 h, cooled to room temperature and filtered through
Celite. The Celite was washed with methanol and the combined filtrates were concentrated to
yield S-amino-2,4-di-tert-butyl-phenol as a grey solid (1.66 g, quant.). "H NMR (400 MHz,
DMSO0-ds) & 8.64 (s, 1H, OH), 6.84 (s, 1H), 6.08 (s, 1H), 4.39 (s, 2H, NHy), 1.27 (m, 18H);
HPLC ret. time 2.72 min, 10-99 % CH;CN, S min run; ESI-MS 222.4 nv/z (MH").

{0482] C-8; 6-Amine-3,4-di-feri-butyl-phenol
A solution.of 2,4-di-fers-butyl-6-nitro-phenol (27 mg, .11 mmol) and SnCL.2HO (121 mg,
0.54 mmol} in B{OH (1.0 mL) was heated in microwave oven at 100 °C for 30 min. The mixture
was diluted with EtOAC and water, basified with sat. NaHCO, and filtered through Celite. The
organic layer was separated and dried over Na;8COq. Solvent was removed by evaporation to
provide §-amino-2,4-di-tert-butyl-phenol (C-8), which was used without further purification.
HPLC ret. time 2.74 min, 10-99 % CH;CHN, 5 min run; ESE-MS 222.5 m/z (ME).

{0483] Example 7:

SO,C i
mﬂjmi'?._..._ﬂ, -~ = CICOM
CH,CL,, MaOH
= EL,N, DMAP
CHOL
G H,. N
A KOH, MaOH S
— MelH AN
L ON OH -
o g £-1

{0484} 4-tert-butyl-2-chloro-phenol
To a solution of 4-tert-butyl-phenol (40.0 g, 0.27 mol) and 80.CL; (37.5 g, 0.28 mol) in CH.Cly
was added MeOH (9.0 g, 0.28 mol) at 0 °C. Afier addition was complete, the mixture was
stirred overnight at room temperature and then water (200 mL) was added. The resulting
solution was extracted with ethyl acetate. The combined organic layers were dried over
anfitydrous NapSQy, filtered and concentrated under vacuum. The residue was purified by
column chromatography (Pet. Ether / EtOAc, 50:1) to give 4-zert-butyl-2-chloro-phenol (47.0 g,
95 %).
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{8485] d-tert-Butyl-2-chlorophenyl methyl carbonate
To a solution of 4-tere-butyl-2-chiorophenc! (47.0 g, 8.25 mol) in dichioromethane {200 mL)
was added Et;N (30.5 g, 0.30 mol}, DMAP (1 g) and methyl chioroformate (35.4 g, 0.38 mol) at
0 °C. The reaction was allowed (o warm to reom temperature and stirred for additional 30 min.
The reaction mixture was washed with HyO and the organic layer was dried over Na,SO4 and
concentrated to give 4-tert-butyl-2-chlorophenyl methyl carbonate (56.6 g, 92 %), which was

used directly in the next step.

10486} 4-fere-Butyl-2-chlore-S-nitropheny! methyl carbonate
4-tert-Butyl-2-chlorophenyl methyl carbonate (36.0 g, 0.15 mol} was dissolved in conc. HaSQy
(100 ml} at 0 °C. KNG; (0.53 g, 5.2 mmol) was added in portions over 25 min. The reaction
was stirred for 1.5 h and poured into ice (200 g). The aqueous layer was exiracted with
dichloromethane. The combined organic layers were washed with ag. NaHCQ,, dried over
N30, and concentrated under vacuum to give 4-feri-butyl-2-chloro-5-nitrophenyl methyl

carbonate (41.0 g), which was used without further purification.

{0487} 4-ters-Butyl-Z-chloro-S-nitro-phenol
Potassium hydroxide (10.1 g, 181 mmol) was added to 4-rerr-butyi-2-chloro-3-nitrophenyl
methyl carbonate {(40.0 g, 139 mmol} in MeOH (100 mL). After 30 min, the reaction was
acidified with 1N HCI and extracted with dichloromethane. The combined organic layers were
combined, dried over Na;80y and concentrated under vaciagm, The crude residue was purified
by column chromatography (Pet. Ether / EtOAc, 30:1) to give 4-tert-butyl-2-chioro-5-nitro-
phenol (23.0 g, 68 % over 2 steps).

[6488] C-11; 4-tert-Butyl-2-chlore-S-amino-phenol
To a solution of 4-tere-butyl-2-chloro-3-nitro-phenol (12.6 g, 54.9 mmol) in MeOH (50 mL)
was added Ni (1.2 g). The reaction was shaken under Ha (1 atm) for 4 h. The reaction mixture
was filtered and the filirate was concentraied. The residue was purified by column
chromatography (P.E. / EtOAc, 20:1) to give 4-ferr-butyl-2-chloro-5-amino-phenol (C-11) (8.5
g, 78 %). 'H NMR (DMSO-dg) 5 9.33 (5, 1 H), 6.80 (s, 1 H), 6.22 (s, | ), 4.76 (s, 1 H), 1.23 (s,
9 Hy; ESI-MS 200.1 m/z (MH).
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[(489%] Example §:
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2-Admantyl-4d-methyl-phenyl ethyl carbonate

Ethyl chloroformate (0.64 ml., 6.7 munol) was added dropwise 10 a solution of 2-admantyl-4-
methyiphenot (1.09 g, 4.5 mmol), E6N (1.25 mi., 9 mmol) and DMAP (catalytic amount} in
dichloromethane {8 mL) cooled in an ice-water bath to 0 °C. The mixture was allowed to warm
to room temperature while stimming overnight, then filiered and the filtrate was concentrated. The
residue was purified by column chromatography (10-20 % ethyl acetate — hexanes) to yield 2-

admantyl-4-methyl-phenyl ethyl carbonate as a yellow oil (1.32 g, 94 %).

[6426] Z-Admantyl-4d-methyi-S-nitropheny! ethyl carbonate
To a cooled solution of 2-admantyl-4-methyl-phenyt ethyl carbonate (1.32 g, 4.2 mmol) in
Hy8QO,4 (98 %, 10 mbL) was added KNO; (510 mg, 5.0 mmol) in small portions at § °C. The
mixture was stirred for 3 h while warming to room temperature, poured into ice and then
extracted with dichloromethane. The combined organic layers were washed with NaHCO; and
brine, dried over MgSQ, and concentrated to dryness. The residue was purified by column
chromatography (0-10 % EtOAc - Hexane) to yield 2-admantyl-4-methyl-S-nitrophenyl ethyl
carbonate (378 mg, 25 %). '

{0491} 2-Admantyl-d-methyl-S-nitrophenol
To a solution of 2-admantyl-4-methyl-S-nitrophenyl ethyl carbonate (378 mg, 1.05 mmol) in
CH:Ch (5 mL) was added piperidine (1.0 ml). The solution was stirred at room temperature for
t h, adsorbed onto silica gel under reduced pressure and purified by flash chromatography on
silica gel (0-15 %, EtOAc - Hexanes) to provide 2-admantyl-4-methyl-5-nitropheno! (231 mg,
77 %),

B344833.1
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{8497] C-13; 2-Admantyl-d-methyl-S-aminophenol
To a solution of 2-admantyi-4-methyl-3-nitrophenct (231 mg, 1.6 mmol) in BtOH (2 mL) was
added Pd- 5% wt on carbon (10 mg). The mixture was stirred under H; (1 atm) overnight and
then filtered through Celite. The filtrate was evaporated to dryness to provide 2-admantyl-4-
methyl-3-aminophenol (C-12), which was used without further purification. HPLC ret. time
2.32 min, 10-99 % CHCN, 5 min run; ESEMS 258.3 mfz (MH").

HNG,, H80,

[8493] Example %
Br o . A
( \7 CICO Me O
o CHCN TELN, GG, L
oy

Bj@xﬁ rommeon N /l?‘ R I:Il\\

oN
s /
o N o

~.
Q o C-14ea

KF, KB, Cuf T
s OZN'/ OB F‘cﬁ -5, BEOM

---------- |

£-14

Z-tert-Butyl-4-bromophenel

To a solution of 2-tert-butylphenol (250g, 1.67 mol) in CH3CN (1500 mL) was added NBS (300
g, 1.67 mol) at room temperature. After addition, the mixture was stirred at room temperature
overnight and then the solvent was removed. Petroleum ether (1000 mL) was added, and the
resulting white precipitate was filtered off. The filirate was concentrated under reduced pressure
to give the crude 2-tert-butyl-4-bromophenol (380 g), which was used without further

purification.

{0494] Methyl (2-fert-butyl-4-bromophenyl) carbonate
To a solution of 2-1-butyl-4-bromopheno! (380 g, 1.67 mol} in dichloromethane (1000 mL) was
added BN (202 g, 2 mol) at room temaperature. Methyl chloroformate (155 ml) was added
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dropwise to the above solution at § °C. After addition, the mixture was stirred at §°C for 2 h,,
guenched with saturated aramonium chloride solution and diluted with water. The organic layer
was separated and washed with water and brine, dried over Na,SOy, and concentrated to provide
the crude methyl {(2-ferr-butyl-4-bromophenyl) carbonate (470 g), which was used without

further purification.

{84951 Methyl (3-fert-butyl-4-brome-S-nitrophenyl) carbonate
Methyl (2-tert-butyl-4-bromophenyl) carbonate (470 g, 1.67 mol) was dissolved in conc. Ha8Q,
{1000 mL) at 0 °C. XNO; (253 g, 2.5 mol} was added in portions over 90 min. The reaction
mixture was stirred at 0 °C for 2 h and poured into jce-water (20 L). The resulting precipitate
was collected via filtration and washed with water thoroughly, dried and recrystallized from

ether to give methyl (2-tert-butyl-4-bromo-3-nitrophenyl) carbonate (332 g, 60 % over 3 steps).

[0496] C-14-8; 2-fert-Butyl-4-bromo-S-nitro-phenol
To a solution of methyl (2-fert-butyl-4-bromo-5-nitropheny!) carbonate (121.5 g, 0.366 mol) in
methanol (1000 mL) was added potassium hydroxide (30.75 g, 0.549 mol ) in portions. After
addition, the mixture was stirred at room temperature for 3 h and acidified with 1IN HCl o pH 7.
Methanol was removed and water was added. The mixture was extracted with ethyl acetate and
the organic layer was separated, dried over NaS0; and concentrated to give 2-ters-butyl-4-
bromo-5-nitro-phenol (C-14-a) (100 g, 99 %).

{04971 L-teri-Butyl-2-(benzyloxy)-5-bromo-§-nitrobenzene
To a mixtore of 2-fert-butyl-4-bromo-3-nitrophenol {C-14-a) (1.1 g, 4 mmol) and Cs,C05 (1.56
g, 4.8 mmol} in DMF (8 mL) was added benzy! bromide (500 L, 4.2 mmol}. The mixture was
stivred at room temperature for 4 h, diluted with HoO and extracted twice with FtOAc. The
combined organic layers were washed with brine and dried over Mg8Q,. After removal of
solvent, the residue was purified by column chloromatography (0-5 % EtOAc - Hexane) to vield
1-tert-butyl-2-(benzyloxy)-5-bromo-4-nitrobenzene (1.37 g, 94 %). 'HNMR {400 Mz,
CDCl3) 7.62 (s, TH), 7.53 (s, 1H), 7.43 (m, 5H), 5.22 (5, 2H), 1.42 (5, SH).

[0488] 1-tere-Butyl-2-(benzyloxy)-5-{trifluoromethyl)-4-nitrobenzens
A mixture of 1-ferr-butyl-2-(benzyloxy)-5-bromeo-4-nitrobenzene (913 mg, 2.5 mmol), KF (291
mg, 3 mmol), KBr (595 mg, 5 mmol}, Cul (§70 mg, 3 mmol), methyl chlorodifluoroacetate (1.6

ml, 15 mmol) and DMF (5 mL) was stirred at 125 °C in a sealed tube overnight, cooled to room
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temperature, diluted with water and extracted theee times with EtOAc. The combined organic
layers were washed with brine and dried over anhydrous MgSQ,. After removal of the solvent,
the residue was purified by column chromatography (-5 % EtOAc - Hexane) to yield 1-rert-
butyl-2-(benzyloxy}-S-(irifluoromethy}-4-nitrobenzene (591 mg, 67 %). TH NMR (400 Mz,
CDCls) 7.66 (s, TH), 7.37 (m, SH), 719 (s, 1H), 5.21 (5, 2HD), 1.32 (s, SH).

{84991 (-14; S-Amine-2fert-butyl-d-trifluoromethyi-phenol
To a refluxing solution of I-fers-butyl-2-(benzyloxy)-5-(rifluoromethyl}-4-nitrobenzene (353
mg, 1.0 mmol) and ammontum formate (350 mg, 5.4 mmol} in BtOH (10 mL) was added 10%
Pd-C (243 mg). The mixture was refluxed for additional 2 h, cooled to room temperature and
filtered through Celite. After removal of solvent, the residue was purified by colurn
chromatography to give 3-Amino-2-rerf-butyl-4-triflucromethyl-phenol (C-14) (120 mg, 52 %).
H NMR (400 MHz, CDCL) § 7.21 (s, 1H), 6.05 (s, 1FD, 1.28 (s, OH); HPLC ret. time 3.46 min,
10-99 % CHCN, 3 min run; ESL-MS 234.1 méz (MHED).

{8568} Example 10

{85811 Genersl scheme:

B8
¥ E SN
/

ON7 Ot
C-1dea

ay ArB(OHY, KpCOs, Pd(PPhs)g, H20, DMF or ArB(OHD,, (dpphPACl, KoCOs, BrOH; by Hy,
Raney Ni, MeOH or HCONH,, Pd-C, BtOH or SnCh.2H.O.

{8382} Specific example:

S

BOH),

P(PRG),, K00,
HO, DMF

5544833.1
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[8563] 2-feri-Butyl-4-(Z-cthoxyphenyl)-S-nitrophensl
To a solution of 2-tert-butyl-4-bromo-5-nitrophenol (C-14-a) (8.22 g, 30 mmol) in DMF (90
ml) was added 2-ethoxypheny! boronic acid (5.48 g, 33 mmol), potassium carbonate (4.56 g, 33
mmol), water (10 mL) and Pd(PPha)4 (1.73 g, 1.5 mmol). The mixture was heated at 90 °C for 3
h under nitrogen. The solvent was removed under reduced pressure. The residue was
partitioned between water and ethyl acetate. The combined organic layers were washed with
water and brine, dried and purified by column clvomatography (petroleum ether - ethyl acetate,
10:1) to afford 2-tert-butyl-4-(2-ethoxyphenyl)-5-nitrophenol (9.2 g, 92 %). "HNMR (DMSO-
de) 81038 (5, 1 H), 736 (s, 1 H), 728 (m, 2 H), 7.08 (s, 1 H), 6,99 {t, | H, /= 7.35 Hz), 6.92 (4,
TH, J=8.1H2),384(q, 2H, J=66Hz), 1.35(s, 9 H), LOS (1, 3H, J =6.6 Hz); ESI-MS 314.3
mfz (M)

{8504] C-15; 2-tert-Butyl-4-( 2-ethoxyphenyl)-S-aminophensl
To a sohation of 2-tert-butyl-4-(2-cthoxyphenyl}-S-nitropheno! (3.0 g, 9.5 mmol) in methanol
(30 ml} was added Raney Ni (300 mg). The mixture was stivred under ¥ (1 atm) at room
temperature for 2 h. The catalyst was filtered off and the filivate was concentrated. The residue
was purified by column chromatography {petroleum ether — ethyl acetate, 6:1) to afford 2-sert-
butyl-4-(2-sthoxyphenyl)-5-aminophenol (C-18) (2.35 g, 92 %) 'HNMR (DMSO-d0) § §.89 (s,
THL 79 10, J=42He), 710(d, 1H, /= 18Hz), 708 (4, 1H, J= 1.8 He), 684 (¢, 1H, J =
3.6Hz), 6.67 (s, 1 H), 6.16(s, 1 H)},4.25 (5, 1 H), 4.00 (g, 2H, F = 6.9 Hz}, 1.26 (s, SH), 1.21 {4,
3 H, J =69 He); ESI-MS 286.0 mfz (ME).

{0305] Other examples:

[0506] C-16; 2-fers-Butyl-4-(3-ethoxyphenyl)-S-aminophenol
2-tert-Butyl-4-(3-cthoxyphenyl}-S-aminophenol (C-16} was synthesized following the general
scheme above starting from 2-fers-butyl-4-bromo-3-nirophenol (C-14-a) and 3-ethoxyphenyl
boronic acid. HPLC ret. time 2.77 min, 10-99 % CH,CN, 5 min ron; ESI-MS 286.1 mfz (MHY).
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185071 C-17; 3dert-Butyl-4-(3-methoxycarbonyiphenyl)-S-aminophenol (G147
2-tert-Butyl-4-(3-methoxycarbonylphenyl)-S-aminopheno! (C-17) was synthesized following
the general scheme above starting from 2-fert-butyl-4-bromo-S-nitrophenot {C-14-a) and 3-
{methoxycarbonyliphenylboronic acid. HPLC ret. time 2.70 min, 10-99 % CHiCN, § min run;
ESE-MS 300.5 miz (MED).

{0568} Example 11;

Br Br.
| Ay CHyl, Cs,00, CICF,C0,Me
> OMF KE, KBr, Cul
DMF

HOCLNH,

Pd-C, EI0H

[850%] 1-feri-Butyl-2-methoxy-5-breme-d-nitrobenzene
To a mixture of 2-fert-butyl-4-bromo-3-nitropheno! (C-14-a) (1.5 g, 5.5 mmol) and Cs;CO: (2.2
g, 6.6 mmol) in DMF (6 mL) was added methy! iodide (5150 pl, 8.3 mumol}. The misture was
stirred at room temperature for 4 h, diluted with H;O and extracted twice with EtQAc. The
combined organic layers were washed with brine and dried over MgSO,. After removal of
solvent, the residue was washed with hexane to yield [-fers-butyl-2-methoxy-5-bromo-4-
nitrobenzene (1.1 g, 69 %). 'H NMR (400 MHz, CDCl) § 7.58 (s, 1H), 7.44 (s, 1H), 3.92 (s,
3H), 1.39 (5, 8H).

{0318] 1-tert-Butyl-2-methoxy-S-(trifluoromethyl-d-nitrobenzene
A mixture of 1-fert-butyl-2-methoxy-3-bromo-4-nitrobenzene (867 mg, 3.0 mynol), KF (348 mg,
¢ mmol), KBr (714 mg, 6 mmol}, Cul (684 mg, 3.6 mmol), methy! chlorodiflucroacetate (2.2
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mi, 210 mmol} in DMF (5 mL) was stitred at 125 °C in a sealed tube overnight, cooled to room
temperature, diluted with water and extvacted three times with BtOAc. The combined organic
layers were washed with brine and dried over anhydrous MgSQO.. After removal of the solvent,
the residue was purified by column chromatography (-5 % EtQOAc - Hexane) to yield 1-terr-
butyl-2-methoxy-5-(trifluoromethyl)-4-nitrobenzene (512 mg, 61 %) 'H NMR (400 MHz,
CDCE) 6 7.60 (s, 1H), 7.29 {5, 1H), 3.80 (s, 3H), 1.33 (5, 0H).

{0511} C-18; Lfer-Butyl-2-methoxy-S-(irifluoromethyl)-4-aminobenzene
To a refluxing solution of 1-fers-butyl-2-methoxy-3-(trifluoromethyl}-4-nitrobenzene (473 mg,
1.7 mmol} and ammonivm formate (473 mg, 7.3 mmol) in EtOH (10 mL) was added 10% P4-C
{200 mg). The mixture was refluxed for 1 h, cooled and filtered through Celite. The solvent was
removed by evaporation to give I-fers-butyl-2-methoxy-3-{triflucromethyl}-4-aminobenzene (C-
18) (403 g, 95 %). 'H NMR (400 MHz, CDCL) § 7.19 s, 1H), 6.14 (5, 1H), 4.02 (bs, ZHY,
3.74 (s, 3H}, 1.24 (5, OH).

[8512] Example 12:

gr
NS H,, Ni
e A an TP
MeOH
QN o O
-14-3

{85131 C-27; 2-tert-Butyl-d-bromo-S-amino-phenol
To a solution of 2-fers-butyl-4-bromo-5-nitrophenol (C-14-a} (12 g, 43.8 mmol} in McOH (90
mkL} was added Ni (2.4 g}. The reaction mixture was stirred under H, (1 atm) for 4 h. The
mixture was filtered and the filirate was concentrated. The crude product was recrystallized
from ethyl acetate and petroleum ether to give 2-fert-butyl-4-bromo-S-amino-phenol (C-27) (7.2
g, 70 %). 'H NMR (DMSO-ds) §9.15 (s, 1 H), 6.91 (s, 1 H), 6.24 (s, 1 H), 4.90 {brs,2H), 1.22
{s, 9 Hy; ESI-MS 244.0 m/z (MH").
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{8514} Example 13:

- R
| o= %\ HOHO %E/

R /'
H,N S Non NaBH CN, MeOH N o

[} C-28

{0315] C-24; 2.4-Divert-butyl-6-(N-methylamino)pheno!
A mixture of 2,4-di-fere-butyl-6-amino-phenol (C-8) (3.08 g 23 mmol), NaBHON (441 ¢, 70
mmol} and paraformaldehyde (2.1 g, 70 mmol} in methanol (50 mL) was stirred at reflux for 3 b
After removal of the solvent, the residue was purified by column chromatography (petroleum
ether — EtQAg, 30:1) to give 2,4-di-tert-butyl-6-(N-methylamino)phenol (C-24) (800 mg, 15 %).
'HNMR (DMSO-de) § 8.67 (s, | H), 6.84 {8, 1 H), 5.99 (s, | H}, 436 (q, J = 4.8 Hz, 1H), 2.65
{d. /=48 Hz, 3 H), 1.23 (5, 18 H); ESI-MS 236.2 m/z (MHE").

[0516] Example 14

LT\T i, A s O)«/

A > Nabf, THF o

KNQ,, TMSGH N ><\/ N o BV,Q PN
AR i - H,, Raney M s o KND,
/

» i e
AT, OHO, A s PP M50,
0N “
\</
o Q e
\,//\e_'j/ A o P \'-/"/\"O H,, Raney M
S e R
MaMOG, CHO, - ﬁf NG, MaQH

NN Mo
e NaND,, H,80, o i s Ny

2. M0 P [ oM

TZ
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[0517] 2-Methyl-2-phenyl-propan-1-of
To a solution of 2-methyl-2-phenyl- propionic acid (82 g, 0.5 mol) in THF (200 mL) was added
dropwise borane-dimethyl sulfide (2M, 100 mL) at 0-5 °C. The mixture was stirred at this
temperature for 30 min and then heated at reflux for 1 h. After cooling, methanol (150 mL) and
water (30 mL) were added. The mixture was extracted with EtOAc (100 mL % 3), and the
combined organic layers were washed with water and brine, dried over Na,SQ4 and concentrated

to give 2-methyl-2-phenyl-propan-1-ol as an oif (70 g, 77 %).

[8518] 2-(2-Methoxy-ethoxy)-1,1-dimethyl-cthyll-benzene
To a suspension of NaH (29 g, .75 mol} in THF (200 mL}) was added dropwise a solution of 2-
methyl-2-phenyl-propan-1-01 {75 g, 0.5 mol) in THF (50 mL) at 0 °C. The mixture was stirred
at 20 °C for 30 min and then a solution of 1-brome-2-methoxy-ethane (104 g, 0.75 mol) in THF
{100 mL) was added dropwise at § °C. The mixture was stirred at 20 °C overnight, poured into
water (200 mL) and extracted with EtOAc (100 mL x 3). The combined organic layers were
washed with water and brine, dried over Na;8Qq, and concentrated. The residue was purified by
column chromatography (silica gel, petroleurn ether) to give 2-(2-Methoxy-ethoxy)-1,1-
dimethyl-ethyl]-benzens as an oil (28 g, 27 %).

{0519] 1-{2-(2-Methoxy-ethoxy)-1,1-dimethyl-ethyll-4-nitro-benzene
To a solution of 2-(2-methoxy-ethoxy)-1, I -dimethyl-ethyl}-benzene (52 g, 0.25 mol) in CHCl
(200 mL) was added KNO; (50.5 g, 0.5 mol) and TMSCI (534 g, 0.5 mol). The mixture was
stirred at 20 °C for 30 min and then AlCL (95 g, 0.7 mol) was added. The reaction mixture was
stirred at 20 °C for | h and poured into ice-water. The organic layer was separated and the
aquecus layer was extracted with CHCL (50 mL x 3). The combined organic layers were
washed with water and brine, dried over Na;S04, and concentrated. The residue was purified by
column chromatography (silica gel, petroleum ether) to obtain 1-{2-(2-methoxy-ethony)-1,1-
dimethyl-ethyl]-4-nitro-benzene (6 g, 10 %).

[0526] 4-{2-(2-Methoxy-ethoxy)-1,I-dimethyl-ethyll-phenviamine
A suspension of 1-[2-(2-methoxy-ethoxy)-1,1-dimethyl-ethyl]-4-nitro-benzene (8.1 g, 32 mmol)
and Raney Ni (1 g) in MeOH (30 mL) was stirred under H; (1 atm) at room temperature for | b,
The catalyst was filtered off and the filtrate was concentrated to obtain 4-[2-(2-methoxy-
ethoxy}-1,1-dimethyl-ethyl}-phenylamine (5.5 g, 77 %).
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18521} 4-[2-(3-Methozy-ethoxy -1, 1-dimethyl-ethyl-3-nitre-phenylamine
To a solution of 4-[2-(2-methoxy-cthoxy)-1,1-dimethyl-ethyl]-phenylamine (5.8 g, 26 mmol) in
HzS0, (20 mL) was added KNO; (2.63 g, 26 mumol) at 0 °C. After addition was complete, the
mixture was stirred at this temperature for 20 min and then poured into ice-water. The mixture
was extracted with EtOAc (50 mi x 3). The combined organic layers were washed with water
and brine, dried over Na;S0,, and concenirated. The residue was purified by column
chromatography (petvoleum ether — EtOAc, 100:1) to give 4-{2-(2-methoxy-ethoxy)-1,1-
dimethyl-ethyl]-3-nitro-phenylamine (3 g, 71 %).

[8322] N~{4-[2-(2-Methoxy-ethoxy)-1,1-dimethyl-ethyl-3-nitro-phenyl}-scetamide
To a suspension of NaBCO; (10 g, 0.1 mol) in dichloromethane (50 mL) was added 4-[2-(2-
methosy-ethosy)-1, 1 -dimethyl-ethyl]-3-nitro-phenylamine (5 g, 30 mmol)} and acetyl chioride 3
mL, 20 mmol) at 0-5 °C. The mixture was stirred overnight at 15 °C and then poured into water
(200 mL). The organic layer was separated and the agueous layer was extracted with
dichloromethane (30 mL x 2). The combined organic layers were washed with water and brine,
dried over Na;50,, and concentrated to dryness to give N-{4-[2-(2-methoxy-ethoxy)-1,1-
dimethyl-cthy!l-3-nitro-phenyl }-acetamide (5.0 g, 87 %).

{85231 N-{3-Amine-4-{2-(Z-methoxy-ethoxy)-1,1-dimethyl-cthyi]-phenyi}-
acetamide
A mixture of N-{4-{2-(Z-methoxy-ethoxy)- 1, 1-dimethyl-ethyl}-3-nitro-phenyl }-acetamide 5 g,
16 mmol) and Raney Ni (1 g) in MeOH (50 mL) was stirred under H, (1 atm) at room
temperature 1 h. The catalyst was filtered off and the filirate was concentrated. The residue was
purified by column chromatography (petroleum ether ~ BtOAc, 100:1) to give N-{3-amino-4-{2-
(2-methoxy-ethoxy)-1,1-dimethyl-ethyl}-phenyl }-acetamide (1.6 g, 35 %).

{8524] N-{3-Hydroxy-4-{I-(2-methoxy-ethoxy)-1, i -dimethyl-ethyll-phenyi}-
acetamide
To a solution of N-{3-aming-4-{2- (2-methoxy- ethoxy)-1,1-dimethyl-ethyl]-phenyl }- acetamide
{1.6 g, 5.7 mmol) in H,SC4 (15 %, 6 mlL} was added NaNG; at §-5 °C. The mixture was stirred
at this temperature for 20 min and then poured into ice water. The mixture was extracted with
EtOAc (30 mi. x 3). The combined organic layers were washed with water and brine, dried over

Nap504 and concentrated. The residue was purified by column chromatography (petroleum
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ether — EtOAc, 100:1) to give N-{3-hydroxy-4-[2-(2-methoxy-cthoxy)-1, 1 -dimethyl-ethyi}-
phenyl}- acetamide (8.7 g, 38 %),

(0825} (-28; 2-(1-{2-Methoxyethoxy)-2-methylpropan-2-yi}-S-aminophenol
A mixture of N-{3-hydroxy-4-[2-(2-methoxy-ethoxy)-1, ] -dimethyl-ethyll-phenyi }- acetamide
{1 g, 3.5 mmol} and HC1 {5 ml} was heated at reflux for | h. The mixture was basified with
Na;C0O; solution to pH 9 and then extracted with EtOAc (20 mL x 3). The combined organic
layers were washed with water and brine, dried over NaSO4 and concentrated to dryness. The
residue was purified by column chromatography (petroleum ether — EtDAc, 100:1) to obtain 2-
(1-(Z-methoxyethoxy)-2-methylpropan-2-y)-5-aminophenol (C-25) (61 mg, 6 %). 'HNMR
(CBC) 6911 (brs, 1 H), 696-698(d, /=8Hz, 1 H), 6.26-627(d, f=4 Hz, 1 H), 6.17-6.19
{m, 1 H}, 3.68-3.69 (m, 2 H), 3.56-3.59 (m, 4 H}, 3.39 (5, 3 H), 1.37 (s, 6 H); ESI-MS 2329 w2z
{(MH".

{0526] Example 15:

C-28

[8527] 4,6-di-fert-Butyl-3-nitrocyciohexa-3,5-diene-1,2-dione
To a solution of 3,5-di-terr-butylcyclohexa-3,5-diene-1,2-dione (4.20 g, 19.1 mmol) in acetic
acid (115 ml) was slowly added HNG; (15 mL). The mixture was heated at 60 °C for 40 min
before it was poured into Hz20 (50 mL). The mixture was allowed to stand at room temperature
for 2 h, then was placed in an ice bath for 1 h. The solid was collected and washed with water to
provide 4,6-di-fers-butyl-3-niwocyciohexa-3,5-diene-1,2-dione (1.2 g, 24 %). 'H NMR (400
MHz, DMSO-dg) 8 6.89 (s, 1H), 1.27 (5, 9H), 1.24 (s, 9H).
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{0528] 4,6-Di-fert-butyl-3-nitrobenzene-1,3-diol
In a separatory funnel was placed THFH QO (111, 400 ml), 4,6-di-tert-butyl-3-nitrocycichexa-
3,5-diene-1,2-dione (4.39 g, 17.3 mmol) and NapS:04 (3 g, 17.3 mmol). The separatory funnel
was stoppered and was shaken for 2 min. The mixture was diluted with EtOA¢ (20 mL). The
layers were separated and the organic layer was washed with brine, dried over MgSQ; and
concentrated to provide 4,6-di-rere-butyl-3-nitrobenzene-1,2-diol (3.4 g, 74 %), which was used
without further purification. 'H NMR (400 MHz, DMSO-dg) § 9.24 (s, 1H), 8.76 (s, 1H), 6.87 (s,
1H), 1.35 (s, OH), 1.25 {5, OH).

[6528] £-26; 4,6-Di-tert-butyl-3-aminobenzene-1,2-diol
To a solution of 4,6-di-ters-butyl-3-nitrobenzene-1,2-diol {(1.92 g, 7.2 mmol} in EtOH (70 mL)
was added Pd-5% wt. on carbon (200 mg). The mixture was stirred under 8, (3 atm) for 2 h.
The reaction was recharged with Pd-5% wt, on carbon (200 mg) and stirred under H; (1 atm) for
another 2 b. The mixiure was filtered through Celite and the filtrate was concentrated and
purified by column chromatography (10-40 % cthyl acetate — hexanes) to give 4,6-di-fers-butyl-
3-aminocbenzene-1,2-diol {({-26) (360 mg, 33 %). "H NMR (400 MHz, CDCHYS 728 G, 1HD,
1.42 (s, SH), 138 (3, OH).

fO5381 Anilines

{05311 Example §:

{98327 General scheme

SnL.2H,0

EtOH

SnCL.2H,0

EIOH
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{0834] D-§; 4-Chloro-benzene-1 3-diamine
A mixture of 1-chloro-2,4-dinitro-benzene (100 mg, 0.5 mmol) and SaCL2H,0 (112, 5
mmaod) in ethanol (2.5 mL) was stirred at room temperature overnight, Water was added and
then the mixture was basified to pH 7-8 with saturated NaHCO: sohstion. The solution was
extracted with ethyl acetate. The combined organic layers were washed with brine, dried over
N850, filtered and concentrated to yield 4-chloro-benzene-1,3-diamine (-1} (79 mg, guant.}.
HPLC ret. time 0.38 min, 10-98 % CH;CN, 5 min runy ESI-MS 143.1 wéz (MED

{6338} Odher examples:

{6536] B-2; 4, 6-Dichioro-benzene -1 3-dlamine
4,6-Dichloro-benzene-1,3-diamine (B3-2) was synthesized following the general scheme above
starting from 1,5-dichloro-2.4-dinitro-benzene. Yield (95 %). HPLC ret. time 1.88 min, 10-99
% CH3CN, 5 min run; BSI-MS 177.1 mfz (MH).

HNT N S,

{05371 B-3; 4-Methoxy-henzene-1,3-diawine
4-Methoxy-benzene-1,3-diamine (-3} was synthesized following the general scheme above
starting from I-methoxy-2.4-dinitro-benzene. Yield (quant.). HPLC ret. time .31 min, 10-99
% CHaCN, 3 min run,

{0538] D-4; 4-Trifluoremethoxy-benzene-1,3-diamine
4-Trifluoromethoxy-benzene-1,3-diamine (I-4) was synthesized following the general scheme
above starting from 2,4-dinitro- 1 -trifluoromethoxy-benzene. Yield (89 %), HPLC ret. time (.91
min, 10-98 % CHyCN, § min ron; ESI-MS 193.3 m/z (M),
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;

N O

|

HN N S,

{85391 B-8; 4-Propoxybenzene-1,3-diamine
4-Fropoxybenzene-1,3-diamine (D-5} was synthesized following the general scheme above
starting from S-nitro-2-propoxy-phenylamine. Yield (79 %). HPLC ret. tune 0.54 min, 10-99 %
CHRCN, 5 min run; BSE-MS 1687.5 mfz (MED).

{0540] Example 2:

{85841] General scheme

N R a R n R
- O
O N = NG, BN ~F TUNH,
a} HNG;, HpSOy; by SaCly2HO, BfOH or Hy, PE-C, MeQH

{85421 Specific example:

8nCL2H,0

Y,

EiOH

N

ON NO,

{0543} 2.4-Dinitro-propylbenzene

A solution of propylbenzene (10 g, 83 mmo!) in conc. H,S0, (50 mL) was cooled at 0 °C for 30
min, and a solution of conc. H280, (50 mL) and fuming HNO; (25 mL), previously cooled to 0
°C, was added in portions over 13 min. The mixture was stirred at 0 °C for additional 30 min,
and then allowed to warm to room temperature. The mixture was poured into ice (200 g) - water
(100 mL) and extracted with ether (2 x 100 mL). The combined extracts were washed with H.O
{100 k) and brine (100 mL), dried over MgSQ,, filtered and concentrated to afford 2 4-dinitro-
propylbenzene (15.6 g, 89 %). 'H NMR (CDCl, 300 MHz) 3 8.73 (4, J = 2.2 Hz, 1H), §.38 {dd,
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FJ=83,7=22 1H), 76, /=85He 1H), 2.96(dd, 2H), 1.73 (m, 2H}, 106 (. J =7.4 Hz,
3H).

[6544] D-6; 4-Propyl-benzene-1,3-diamine
To a solution of 2,4-dinitro-propylbenzene (2.02 g, 9.6 mmol) in ethanol {100 mL) was added
SnCl; (9.9 g, 52 munol) followed by cone. HCI (10 mL). The mixture was refluxed for 2 h,
poured into ice-water (100 mL}, and neutralized with solid sodiom bicarbonate. The solution
was further basified with 10% NaOH solution to pH ~ 10 and extracted with ether (2 x 100 mL).
The combined organic layers were washed with brine (100 mL), dried over Mg8Q;, filtered, and
concentrated {o provide 4-propyl-benzene-1,3-diamine (I3-6) (1.2 g, 83 %). No further
purification was necessary for use in the next step; however, the product was not stable for an
extended period of time. 'H NMR (CDCl, 300 MHz)3682(d, J=T79Hz, 1H).L611{dd, F=
7.5, 7=22Hz, 1H), 6.06(d, J=22He, 1H), 349 (brs, 4H, NH,), 2.38(, J = 7.4 Hz, ZH), 1.58
{m, 2H), 0.98 (1, 7 = 7.2 Hz, 3H); ESI-MS 1515 nvz (MH.

{8545] Other examples:

{0546] D-7; 4-Ethylbenzene-1,3-diamine
4-Lthylbenzene-1,3-dlamine (-7} was synthesized following the general scheme above starting

from ethylbenezene, Overall vield (76 %).

{05471 B-8; 4-Isopropyibenzene-§,3-diamine
4-Isopropylbenzene-1,3-diamine (3-8} was synthesized following the general scheme above

starting from isopropylbenezene. Overall yield (78 %).
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[0548] D-9; 4-fers-Butylbenzene-1,.3-dlamine
4-tert-Butylbenzene-1,3-diamine (I1-9) was synthesized following the general scheme above
starting from fert-butylbenzene. Overall yield (48 %). 'H NMR {400 MHz, CDCL 8701 (4, J
= 8.3 Hz, 1H), 6.10 (dd, /= 2.4, 83 Hz, 1H), 6.01 (d, J = 2.4 Hz, 1H), 3.59 (br, 45}, 1.37 (s,
9H); °C NMR (100 MHz, CDCLy) § 145.5, 145.3, 127.6, 124.9, 103.9, 104.5, 33.6, 30.1; ESE-
MS 164.9 m/z (M.

{05497 Example 3:

(85587 General scheme

R #

-~

mT x

A .
Ry o = a4 e
JE:\, ‘“"“""""*” ! /’i\\ T § s
o33 -
wps” N e, AN T BocHN” N,
b";y
g’,’%]/ﬁ /"
[

a} KNGy, HoSQy; b) (3) HNGs, HaSO,; (1) NagB, 5§, HzO; ) BocyO, NaOH, THE: d) H,, P4-C,
MeQOH

{8551] Specific example:

~X MO Boo,O
i 3 ;;*“
T — NaCOH, TH
7Y 7 HE0, NO,

185852] 4-fert-Butyl-3-nitro-phenylamine
To a mixture of 4-fert-butyl-phenylamine (10.0 g, 67.01 mmol) dissolved in H;804 (98 %, 60
mL} was slowly added KNO; (8.1 g, 80.41 mmol) at 0 °C. Afier addition, the reaction was
allowed to warm to room temperature and stirred overnight. The mixture was then poured into

ice-water and basified with sat. NaHCOQ; solution to pH 8. The mixture was extracted several
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times with CH.Cl;. The combined organic lavers were washed with brine, dried over Na,SOy4
and concentrated. The residue was purified by column chromatography (petroleum ether -

EiQAc, 10:1) to give 4-ters-butyl-3-nitro-phenylamine (10 g, 77 %).

{85331 (4-tert-Butyl-3-nitro-phenyl-carbamic acid fers-butyl ester
A mixture of 4-ferz-butyl-3-nitro-phenylamine (4.0 g, 20.6 mmol) and Boc,0 (4.72 g, 21.6
mmot) in NaGH (2N, 20 mml.) and THF (20 mL) was stirred at room temperature overnight.
THF was removed under reduced pressure. The residue was dissolved in water and extracted
with CH,Cl. The organic layer was washed with NaHCO, and brine, dried over Na;S04 and
concenirated to afford (4-fers-butyl-3-nitro-phenyi)-carbamic acid terr-butyl ester (4.5 g, 74 %).

10884 B-18; (3-Amino-d-text-butviphenyll-carbamic acid tevt-butyl ester
A suspension of {4-rert-butyl-3-nitro-phenyl)-carbamic acid ferr-butylt ester (3.0 g, 10.19 mol)
and 10% Pd-C (1 g) in MeOH (40 ml.) was stirred under H> (1 atm) at room temperature
overpight. After filtration, the filtrate was concentrated and the residue was purified by column
chromatograph {petroleum ether - BtOAc, 5:1} to give (3-amino-4-fert-butyl-phenyl -carbamic
acid fert-buty} ester (B-10) as a brown oil (2.5 8,93 %). 'HNMR(CDCL) 3 7.10(d, /=84
Hz, 1 H), 6.92 (5, 1 H), 6.50-6.53 (m, 1 H), 636 (s, 1 H), 3.62 (brs, 2 H), 1.50(s, 9 H), 1.38 (s,
9 H); ESI-MS 528.9 m/z 2M+H").

{33557 Other examples:

BocHN™ ™ N,

{8556] D-11; (3-Amino-4-isopropyl-phenyl}-carbamic acid fert-butyl ester
(3-Amino-4-isopropyl-phenyl)-carbamic acid ferr-butyl ester (-11) was synthesized following

the general scheme above starting from isopropylbenezene. Overall yield (56 %).
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§0557] D-12; (3-Amino-4-cthyl-phenyli-carbamic acid ferd-butyl ester
(3-Amino-4-cthyl-phenyl)-carbamic acid fert-butyl ester (3-12) was synthesized following the
general scheme above starting from ethyibenezene, Overall yvield (64 %), 'H NMR (CD:0OD,
JOMH2) 86.87(d, J=80Hz, (H), 681 {(d,J=22Hz, IH), 6830, F =81, 7=22 1),
2.47 (g, J = T4 He, ZH), 1.50 (s, 9H), L1194, J = 7.4 Hz, 3H); ESI-MS 237.1 miz (MH").

BocHN N,
{0558] D-13; (3-Amipo-4-propyl-phenyl}-carbamic acid ferd-butyl ester
(3-Amino-4-propyi-phenyl)-carbamic acid rerr-butyl ester (B-13) was synthesized following the

general scheme above starting from propyibenezene. Overall yield (48 %).

[8559] Example 4

" ) NHE Ny . e Ry
J<, 1 Chz-Ct ,L’ A E/ AuyCh HECOH e E
AT ereeseermeencitie \[ b 0 ¥ S P S
L pyriding Lk i, M, E)j\ S

e, GG, D PYIGIG, Mty N Ny
H
HNTYO P
H,, Pa-C - LA, THE =
e Ny o ~ ] N
MeOH I refiux £
P, N,
D14

{65368] (3-Amino-d-fers-butyl-phenyli-carbamic acid benzyl ester
A solution of 4-fert-butytbenzene-1,3-diamine (B-%) (657 mg, 4 mmol) and pyridine (0.39 mL,
4.3 mmol} in CHCly / MeOH (12/ 1, 8 mL) was cooled to 0 °C, and a solution of benzyl
chioroformate (0.51 mL, 3.6 mmol) in CHxCY, (8 mL) was added dropwise over 10 min. The
mixture was stirred at 0 °C for 15 min, then warmed to room temperature. After 1 b, the mixture
was washed with 1M citric acid (2 x 20 mL), saturated agqueous sodium bicarbonate (20 mL),
dried (Na;SQy), filtered and concentrated in vacuo to afford the crude (3-amino-d-rert-butyl-
phenyl)-carbamic acid benzyl ester as a brown viscous gum {0.97 g), which was used without
further purification. "H NMR (400 MHz, CDCly) § 7.41-7.32 (m, 6H,), 7.12 (¢, J = 8.5 He, 1H),
6.89 (brs, 1H), 6.57 (dd, J = 2.3, 8.5 Hz, 1H), 5.17 (s, 2H), 3.85 (br s, 2H), 1.38 (s, 0H); °C
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NMR (100 MHz, CDCl, rotameric) 8 153.3 (br), 145.3, 136.56, 136.18, 129.2, 128.73, 128.59,
128.29, 128.25, 127.14, 108.63 (br), 107.61 (br), 66.86, 33.9, 29.7; ESI-MS 299.1 m/z (MH").

[0561] (4-fert-Butyl-3-formylamine-phenyl)-carbamic acid benzyl ester
A solution of (3-amino-4-zert-butyl-phenyl)-carbamic acid benzyl ester (0.97 g, 3.25 mmol) and
pyridine (0.43 mL, 5.25 mmol) in CHCL (7.5 mL) was cooled to 0 °C, and 2 solution of formic-
acetic anhydride (3.5 mmol, prepared by mixing formic acid (158 pL, 4.2 mmol, 1.3 equiv) and
acetic anhydride (0.32 mL, 3.5 mmol, 1.1 eq.) neat and ageing for | howr) in CHyCl; (2.5 mL)
was added dropwise over 2 min. After the addition was complete, the mixture was allowed to
warm o room temperature, whereapon it deposited a precipitate, and the resulting shury was
stirred overnight. The mixture was washed with 1 M citric acid (2 x 20 mL), saturated aquecus
sodium bicarbonate (20 mL), dried (Na,S0y), and filtered. The cloudy mixture deposited a thin
bed of solid above the drying agent, HPLC analysis showed this to be the desired formamide.
The filtrate was concentraied to approximately 5 mL, and diluted with hexane (15 mL) to
precipitate further formamide. The drving agent (Na,504) was sturried with methanol {30 mL),
filtered, and the filtrate combined with material from the CHCL / hexane recrystallisation. The
resultant mixture was concentrated to afford {4-terr-butyl-3-formylamino-phenyl)-carbamic acid
benzyl ester as an off-white solid (650 mg, 50 % over 2 steps). 'H and PC NMR (CH;0D)
show the product as a rotameric mixture. 'H NMR (400 MHz, CD;0D, rotameric) § 8.27 (s,
1H-a}, 8.17 (s, 1H-b), 7.42-7.26 {m, 8H}, 5.17 (s, 1H-a), 5.15 (5, 1H-b), 4.86 (s, 2H), 1.37 (s,
SH-a}, 1.36 (s, 9H-b); “C NMR (100 MHz, CD:0D, rotameric) § 1636.9, 163.5, 155.8, 141 .40,
141.32, 13937, 138.88, 138.22, 138.14, 136.4, 135.3, 129.68, 129.653, 129.31, 129.24, 129.19,
129.13, 128.94, 128.30, 121.4 (br), 118.7 (br), 67.80, 67.67, 35.78, 35.52, 31.65, 31.34; ESI-MS
327.5 miz (MH.

[6562] N-(5-Amine-2-tert-butyl-phenyl)-formamide
A 100 ml flask was charged with (4-fers-butyl-3-formylamino-phenyl})-carbamic acid benzyl
ester (650 mg, 1.99 mmol), methano! (30 mL) and 10% P4-C (50 mg), and stirred under Hy (1
atm) for 20 h. CHCl, (5 mL) was added to quench the catalyst, and the mixture then filtered
through Celite, and concentrated to afford N-(5-amino-2-tert-butyl-phenyl)-formamide as an off-
white solid (366 mg, 96 %). Rotameric by 'H and °C NMR (DMSO-dg). 'H NMR (400 MHz,
DMSO-dg, rotameric) § 9.24 (d, J = 10.4 Hz, 1H), 9.15 (s, 13, 8.23 (4, J = 1.5 Hz, 1H), 8.06 (d,
J= 104 Hz, 1H), 706 (4, J = 8.5 Hz, 1H), 702 (d, F = 8.5 Hz, 1H), 6.51 ¢d, J = 2.5 Hz, 1H),
6.46(dd, J=2.5,8.5 Hz, 1H), 639 (dd, /= 2.5, 8.5 He, 1H), 6.29(d, J = 2.5Hz, 1H), 5.05 (s,

2H), 4.93 (s, 2H), 1.27 (s, 9H); PC NMR (100 MHz, DMSO-d;, rotameric) § 164.0, 160.4,
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147.37, 146,74, 135.38, 135.72, 132,48, 131.59, 127.31, 126.69, 115.15, 115.01, 112.43, 112.00,
33.92,33.57, 31.33, 30.92; ESI-MS 193.1 m/z (MH").

[9563] D-14; évtertvbutyiws -methyl-benzene-1.3-diamine
A 100 mL flask was charged with N-(3-amino-2-ferr-butyl-phenyl)-formamide (340 mg, 1.77
mmol} and purged with nitrogen. THF (10 mL) was added, and the solution was cooled to 8 °C.
A solution of lithium aluminum hydride in THF (4.4 mL, 1M solution) was added over 2 min.
The mixture was then allowed to warm to room temperature. After refluxing for 15 b, the yellow
suspension was cooled to 0 °C, quenched with water (170 pL), 15 % aqueous NaQH (170 uL),
and water (510 pL) which were added sequentially and stirred at room temperature for 30 min.
The mixture was filtered through Celite, and the filter cake washed with methano! (50 mL). The
combined filtrates were concentrated in vacuo to give a gray-brown solid, which was partitioned
between chioroform (75 mL) and water (50 mL). The organic layer was separated, washed with
water (50 mL), dried (NaySOy), filtered, and concentrated to afford 4-zert-butyl-N-methyl-
benzene-1,3-diamine (D-14) as a brown oil which solidified on standing (313 mg, 98 %). 'H
NMR (400 MHz, CDCLY47.01 (4, F= 8.1 He, 1H), 6.05(dd, 7= 2.4, 8.1 He, 1H), 603 (d, J =
2.4 Hz, 1H), 3.91 (brs, 1H), 3.52 (brs, 2H), 2.86 (s, 3H), 1.36 (s, 9H): PC NMR (100 MHz,
CDClL;) 6 1484, 145.7, 127.0, 124.3, 103.6, 98.9, 33.5, 31.15, 30.31; ESI-MS 179.1 nv/z {MH").

[6564] Example 5:

{0565} General scheme:

Boo, O
Pyridine
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{0586} Specific example:

[E/ R Boo O
e xR
O o NO Pyridine

Mel, Ag,0
e 00
DMF BocHN”

(65671 2.4-Binitro-propyibenzene

£-18

A solution of propylbenzene (10 g, 83 mmol} in conc. oS, (50 ml) was cooled at § °C for 30
mins, and a solution of conc. HzS8O4 (50 mbL) and fuming HNO; (25 mL), previously cooled to 0
*C, was added in portions over 15 min. The mixture was stirred at 0 °C for additional 30 min.
and then allowed to warm to room temperature. The mixture was poured into ice (200 g) -water
{100 mL) and extracted with ether (2 x 100 mL). The combined extracts were washed with H,O
{100 mL) and brine (100 ml), dried over Mg8Q,, filtered and concenirated to afford 2,4-dinitro-
propylbenzene (15.6 g, 89 %). 'H NMR (CDCh, 300 MHz) § 8.73 (d, = 2.2 Hz, 1H), 8.38 (dd,
J=83,22Hz, IH),7.6(d, J=85Hz, 1H), 2.96 (m, 2H), 1.73 (m, 2H), 1.06 (¢, J = 7.4 Hz,
3H}.

[8568] 4-Propyl-3-nitroaniline
A suspension of 2,4-dinitro-propyibenzene (2 g, 9.5 mmol) in HoO (100 mL) was heated near
reflux and stirred vigorously. A clear orange-red solution of polysuifide (300 mL (10 eq.),
previously prepared by heating sodium sulfide nanchydrate (10.0 g), sulfur powder (2.60 g) and
Hy©O (400 ml), was added dropwise over 45 mins. The red-brown solution was heated at reflux
for 1.5 h. The mixture was cooled to { °C and then extracted with ether (2 x 200 mL). The
combined organic extracts were dried over MgSQy, filtered, and concentrated under reduced
pressure o afford 4-propyl-3-nitroaniline (1.6 g, 93 %), which was used without further

purification.

{85691 (3-Nitro-4-propyl-phenylj-carbamic acid tert-buiyl ester
4-Propyl-3-nitroaniline (1.69 g, 9.4 mmol) was dissolved in pyridine (30 mL) with stirring. Boc
anhydride (2.03 g, 9.4 mmol) was added. The mixture was stirred and heated at reflux for 1
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before the solvent was removed in vacuo, The oil obtained was re-dissolved in CH:CL (300
ml) and washed with water (300 mL.} and brine (300 mL), dried over Na,SQ,, filtered, and
concentrated. The crude o1l that contained both mono- and bis-acylated nitro products was
purified by column chromatography (0-10 % CH,CL - MeOH) to afford (3-nitro-4-propyl-
phenyli-carbamic acid tert-butyl ester (2.3 g, 87 %),

{0370] Methyl-{3-nitre-4-propyl-phenyi}-carbamic acld teri-butyl ester
To a solution of (3-nitro-4-propyl-phenyl)-carbamic acid tert-butyl ester (200 mg, 0.71 mmol}
in DMF (3 mL) was added Ag;0 (1.0 g, 6.0 mmol) followed by methyl iodide (0,20 mi,, 3.2
mmol). The resulting suspension was stirred at room temperature for 18 h and filtered through a
pad of Celite. The filter cake was washed with CELCL (10 mb). The filirate was concentrated in
vacuo. The crude oll was purified by column chromatography (0-10 % CH.CL - MeQH) o
afford methyl-{3-nitro-4-propyl-phenyl-carbamic acid rerr-butyl ester as a vellow oil (110 mg,
52 %). 'H NMR (CDCl, 300 MHz) 8 7.78 (d, F = 2.2 Hz, 1H), 7.42 (dd, J = 8.2, 2.2 Hz, iH),
7264, J=82He, 1H), 3.27 (5, 3H), 281 (4, /= 7.7 Hz, 2H), 1.66 (m, 2H), 1.61 {5, 9H), 0.97
{t, J=7.4 He, 3H).

{8571} D-15; (3-Aminc-4-propyl-phenyl)-methyl-carbamic acid fert-butyl ester
To a solution of methyl-(3-nitro-4-propyl-phenyl)-carbamic acid fert-butyl ester (110 mg, 0.37
mmol) in EtOAc (10 mL) was added 10% Pd-C (100 mg). The resulting suspension was stirred
at room temperature under Hy (1 atm) for 2 days. The progress of the reaction was monitored by
TLC. Upon completion, the reaction mixowe was filtered through a pad of Celite. The filtrate
was concentrated in vacuo to afford (3-Amino-4-propyl-phenyl}-methyl-carbamic acid fers-buty!
ester {D-15) as a colorless crystalline compound (80 mg, 81 %). ESI-MS 265.3 mfz (MHN.

{0572} Other examples:

[8573] D-16; (3-Amino-4-ethyl-phenyl}-methyl-carbamic acid fert-butyl ester
{(3-Amino-4-ethyl-phenyl}-methyl-carbamic acid rerr-butyl ester (B-18) was synthesized

following the general scheme above starting from ethylbenezene. Overall yield (57 %).
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{85741 B-17; G-Amino-d-isopropyl-phenyl}-methyl-carbamic acid feri-buiyl ester
(3-Amino-4-isopropyl-phenyl)-methyl-carbamic acid fert-butyl ester (13-17) was synthesized

following the general scheme above starting from isopropylbenezene. Overall vield (38 %),

[6575] Esample 6:

NG
2 B{OH}, s s
‘ Na,5,
v | O~  Pdyfdbay, KF:; O,N TR
0N ! g P{BuUY, THF H,0

NHBoo
f =
Boz,O o P NICH,.8H,0 " i
O 2 NaBH,, EIOH 2
e AN N
U

{6876] 2'-Ethoxy-2,4-diniiro-biphenyl
A pressure flask was charged with 2-ethoxyphenylboronic acid (0.66 g, 4.0 mumol), KF (0.77 g,
13 mmol), Pdy{dba); (16 mg, 0.02 mmol), and 2,4-dinitro-bromobenzene (0.99 g, 4.0 mmol) in
THEF (5 mL). The vessel was purged with argon for { min followed by the addition of tri-zers-
butylphosphine (0.15 mi., 0.48 mmol, 10 % solution in hexanes). The reaction vesse! was
purged with argon for additional I min., sealed and heated at 80 °C overnight. After cooling to
room temperature, the solution was filtered through a plug of Celite. The filter cake was rinsed
with CH,Cly (10 mL), and the combined organic extracts were concentrated under reduced
pressure (0 provide the crude product 2'-ethoxy-2.4-dinitro-biphenyl (0.95 g, 82%). No further
purification was performed. ‘HNMR (3OO MHz, CDCL) 8875 (s, 1H), 843 (d, J = 8.7 Hz,
1H),7.60(d, /=8.4He, 1H}), 740, J=78H e, 1H), 731 (4, J=75H, IHL,7TO0R (1, 7 =75
Hz, 1H), 6.88(d, /=84 Hz, 1H), 344 (g, J=6.6Hz, 2H), 1.24 (¢, J = 6.6 Hz, 3H); HPLC ret.
time 3.14 min, 10-100 % CHCN, 5 min gradient.
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[8577] 2’-Ethoxy-2-nitrobiphenyl-4-y1 amine
A clear orange-red solution of polysuifide (120 mL, 7.5 eq.), previously prepared by heating
sodium sulfide monohydrate (10 g), sulfur (1.04 g} and water (160 mL), was added dropwise at
90 °C over 43 minutes to a suspension of 2-ethoxy-2,4-dinitro-biphenyl (1.2 g, 4.0 mmol) in
water (40 ml.). The red-brown solution was heated at reflux for 1.5 h. The mixture was cooled
to room temperature, and solid NaCl (5 g) was added. The solution was extracted with CHL.Cl,
{3 x 50 mL}, and the combined organic extracts was concenirated to provide 2’ -ethoxy-2-
nitrobiphenyl-4-yl amine (0.98 g, 93 %) that was used in the next siep without further
purification. "H NMR (300 MHz, CDCLy) 8 7.26 (m, 2H), 7.17 (4, = 2.7 He, 1H), .11 (&, J =
7.8 Hz, 1H}), 7.00(t, J = 6.9 He, 1H), 6.83 {m, 2H}, 3.91 (¢, J = 6.9 Hz, 2H), 1.23 (¢, J = 7.2 Hz,
3H); HPLC ret. time 2.81 min, 10-100 % CHiCN, 5 min gradient; ESI-MS 259.1 mv/z (MH").

{8378] (¥ -Ethoxy-2-nitrobiphenyl-4-yl)-carbamic acid fert-butyl ester
A mixture of 2'-ethoxy-2-nitrobipenyl-4-yi amine (0.98 g, 4.0 mmol) and Boc,O (2.6g, 12
mmol} was heated with a heat gun. Upon the consumption of the starting material as indicated
by TLC, the crude mixture was purified by flash chromatography (sitica gel, CH,Cl) to provide
(2’ -¢thoxy-2-nitrobiphenyl-4-yl)-carbamic acid sert-butyl ester (1.5 g, 83 %). 'H NMR (300
MHz CDCl} 6799 (G, 1H), 7.55 (4, /=84 He, 1H), 7.25 (m, 3H), 6.99 (4, /= 7.5 He, 1H),
6.82 (m, 2H), 3.88 (g, F = 6.9 Hz, 2H), 1.50 (5, 9 H), 118 (¢, J = 6.9 Hz, 3H); HPLC ret. time
3.30 min, 10-100 % CH3CN, 5 min gradient.

(05791 D-18; {2’ -ethoxy-2-aminebiphenyl-4-yi)-carbamic acid tert-butyl ester
To a soloution of NiCh.6H,0 (0.26 g, 1.1 mmeol) in EtOH (5 mL) was added NaBH; (40 mg, 1.1
mmol) at - 10 °C. Gas evolution was observed and a black precipitate was formed. After stirring
for 5 min, a solution of 2’-ethoxy-2-nitrobiphenyl-4-yhearbamic acid rerr-butyl ester (0.50 g, 1.1
mmol} in EtOH (2 mL) was added. Additional NaBH, (80 mg, 60 mmol) was added in 3
portions over 20 min. The reaction was stirred at 0 °C for 20 min followed by the addition of
NH4OH (4 mi, 23% aq. solution). The resulting solution was stirred for 20 min. The crude
mixture was filtered through a short plug of silica. The silica cake was flushed with 5% MeOH
in CH;Cl, (10 mb), and the combined organic extracts was concentrated under reduced pressure
io provide (2’-ethoxy-2-aminobiphenyl-4-yh)-carbarmic acid tert-butyl ester (B-18) (D36 g,
quant.}, which was used without further purification. HPLC ret. time 2.41 min, 10-100 %
CH,CN, 5 min gradient; ESI-MS 329.3 m/fz (MH").
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{0580] Exampie 7:
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0-18

{0581} D-19; N-(3-Amino-S-trifluoromethyl-phenyll-methanesulfonamide
A solution of S-triflucromethyl-benzene-1,3-diamine (250 mg, 1.42 mmol) in pyridine (0.52
ml} and CH,Cl, (6.5 mL) was cooled to 0 °C. Methanesulfonyl chloride (171 mg, 1.49 mmol)
was slowly added at such a rate that the temperature of the solution remained below 10°C. The
mixture was stirred at ~ 8 °C and then allowed to warm to room temperature after 30 min. After
stiring at room temperature for 4 h, reaction was almost complete as indicated by LCMS
analysis. The reaction mixture was quenched with sat. aq. NHCI (10 mL) solution, extracted
with CHzClz (4 x 10 mL), dried over NanSQy, filtered, and concentrated to yield N-(3-amino-5-
trifluoromethyl-phenyl)-methanesulfonamide (D-19) as a reddish semisolid (0.35 g, 97 %),
which was used without further purification. ‘H-NMR {CDCl, 300 MH2) 8 6.76 (m, 1H), 6,70
(m, 1H), 6.66 (s, 1H), 3.02 {5, 3H); ESI-MS 255.3 mv/z (MH").

[8582] Cyclic amines

[3583] Example 1:

KNG, ™, Boo,0, DMAP
R B
“ . H80, O Ny, CHCI,
* 3]

N
H
e 00
e B O ERRRE  aad
ONT “NEBoo MaOr HN NBoc
801

{6584] 7-Nitre-1,2,3,4-tetrahydro-guinoline
To a mixture of 1,2,3,4-tetrahydro-quinoline (20.0 g, 0.15 mol) dissolved in H,50. (98 %, 150
mi}, KNG, (18.2 g, 0.18 mol) was slowly added at 0 °C. The reaction was allowed to warm to

- 180 -
8544833.1



WO 2011/072241 PCT/US2010/059920

room temperature and stirved over night. The mixture was then poured into ice-water and
basified with sat. NalHCO, solution to pH 8. After extraction with CHLCl, the combined
organic layers were washed with brine, dried over Na;SO,4 and concentrated. The residue was
purified by column chromatography (petroleum ether - EtOAc, 10:1) to give 7-nitro-1,2,3,4-
tetrabydro-guinoline (6.6 g, 25 %).

{0585} 7-Nitro-3,4-dihydro-2H-quinoline L-carboxylic acid tert-butyl ester
A mixture of 7T-nifro-1,2,3 4-tetrahydro-quinoline (4.0 g, 5.61 mmol), Bocy0 (1.28 g, 5.89
mmol} and DMAP (0.4 g} in CH:Cl was stirred at room temperature overnight. After diluted
with water, the mixture was extracted with CHCl. The combined organic layers were washed
with NaHCO; and brine, dried over Nap,S0; and concentrated to provide crude 7-nitro-3,4-
dihydro-2ZH-quinoline- [ -carboxylic acid terr-butyl ester that was used in the next step without

further purification.

{058¢] DC-I; tert-Bugy! 7-anine-3,-dikydroquinoline- 12l -carboxylate
A suspension of the crude 7-nitre-3 4-dibydro-2H-quinoline- 1 -carboxylic acid tert-buty! ester
(4.5 g, 16.2 mol) and 10% Pd-C (0.45 g} in MeOH (40 mi} was stivred under H; (1 atm) at room
temperature overnight. After filtration, the filtrate was concentrated and the residue was purified
by column chromatography (petrolewm ether ~ EtOAc, 5:1) to give tert-butyl 7-aming-3,4-
dihydroguinoline- I{ZH}-carboxylate (DC-1) as a brown solid (1.2 g, 22 % over 2 steps). 'H
NMR(CDCI 8 715 (d, /=2 Hz, | H), 6.84(d, = § Hz, 1 H), 6.36-6.38 (m, | H), 3.65-3.68
{m, 2H), 3.10(brs, 2H)L 266 (1, =64 He, 2 H), 1.84-1.90 (m, 2 H), 1.52 (5, & H); BSI-MS
496.8 m/iz (SM+H").
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{0587} Example 2

& | {CHOH, (\mi\/ MsCl, EtN O:,f
R y Raney Ni CHACQ

Bk ”ﬁ o
THF e " H,8Q,
H
ACCE I HQ, Pa-C
NaHGO ON

{0588} 3-(I-Hydroxy-ethyl)-1,3-dibydro-indol-Z-one
A stirving mixture of oxindole (5.7 g, 43 mmol) and Rasey nickel (10 g} in ethane-1,2-diol (100
mi} was heated in an autoclave. After the reaction was complete, the mixture was filtered and
the excess of diol was removed under vacuum. The residual oil was triturated with hexane to

give 3-(2-hydroxy-ethyl)-1,3-dihydro-indol-2-one as a colorless crystalline solid (4.6 g, 70 %).

{6589] 1,2-Bibydro-3-spire-1’-cyclopropyl-1H-indole-2-one
To a solution of 3-(2-hydroxy-ethyl})-1,3-dihydro-indol-2-one (4.6 g, 26 mmol) and
riethylamine (10 mL) in CHCl (100 mlL) was added MsCl (3.4 g, 30 mmol} dropwise at -20
°C. The mixture was then allowed to warm up to room temperature and stirred overnight. The
mixture was filtered and the filtrate was concentrated under vacuum. The residue was purified
by column chromatography to give crude 1,2-dihydro-3-spiro-1"-cyclopropyl-1H-indole-2-one

as a yellow solid (2.5 g, which was used directly in the next step.

[6590] 1,2-Dihydro-3-spire-1’-cyclopropyl- 1H-indole
To a solution of 1,2-dihydro-3-spire-1’-cyclopropyl-1H-indole-2-one (2.5 g crude} in THF (50
ml.} was added LIAIH (2 g, 32 mmol) portionwise, After heating the mixture to reflux, it was
poured into crushed ice, basified with aqueous ammonia to pH 8 and extracted with EtOAc. The

combined organic layers were washed with brine, dried over Na,SO, and concentrated to give
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the crude 1,2-dihydro-3-spiro-1"-cyclopropyl-1H-indole as a yellow solid (about 2 g), which was

used directly in the next step.

(0591} 6-Nitre-1,2-dihydro-3-spire-1’-cyclopropyl-1H-indole
To a cooled solution (-5 °C to -10 °C) of NaNOs; (1.3 g, 15.3 mmol) in H804 (98 %, 30 wl)
was added 1,2-dihydro- 3-spiro-1"-cyclopropyl-1H-indole (2 g, crude) dropwise over a period of
20 min. After addition, the reaction mixture was stirred for another 40 min and poured over
crushed ice (20 g). The cooled mixture was then basified with NFLOH and extracted with
EtCAc. The organic layer was washed with brine, dried over Na;SOy4, and concentrated under
reduced pressure to yield 6-nitro-1,2-dihydro-3-spiro-1"-cyclopropyl- 1H-indole as a dark gray
solid (1.3 g

{8592] 1-Acetyl-6-nitro-1,2-dihydro-3-spire-1"-cyclopropyl-1H-indole
NaHCOs (5 g) was suspended in a solution of 6-nitro-1,2-dihydro-3-spiro-1"-cyclopropyl-1H-
indole (1.3 g, crude) in CH2Cl, (50 mL). While stirring vigorously, acetyl chloride (720 mg)
was added dropwise. The mixture was stirred for T b and filtered. The filtrate was concentrated
under vacuum. The residue was purified by flash column chromatography on silica gel to give

1-acetyl-6-nitro-1,2-dihydro-3-spuo-1-cyclopropyl-1H-indole (0.9 g, 15 % over 4 steps),

10583} DBC-Z; I-Acetyl-6-amino-1,2-dihydro-3-spire-1"-cyclopropyi-1H-indole
A mixture of 1-acetyl-6-nitro-1,2-dihydro-3-spire-1"-cyclopropyl- 1H-indole (383 mg, 2 mmol)
and Pd-C (10 %, 100 mg) in EtOH (50 mL) was stirred at room temperature under 5, (1 atm)
for 1.5 h. The catalyst was filtered off and the filirate was concentrated under reduced pressure,
The residue was treated with HCl/ MeOH to give 1-acetyl-6-amino-1,2-dihydro-3-spiro-1°-
cyclopropyl-1H-indole (B(-2) (300 mg, 90 %) as a hydrochloride salt.
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{8594] Example 3:
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{0595] 3-Methyl-but-2Z-enoic acid phenylamide
A mixture of 3-methyl-but-2- enocic acid (100 g, ! mol) and SOCHL (119 g, | mo}) was heated at
reflux for 3 h. The excess SOCL, was removed under reduced pressure. CH,Cl, (200 mL) was
added followed by the addition of aniline (93 g, 1.0 mol) in EtN (101 g, 1 moly at 0 °C. The
mixture was stirred at room temperature for | h and quenched with HCl (5%, 150 mL). The
aqueous layer was separated and exiracted with CH;Cl:. The combined organic layers were
washed with water (2x100 mL) and brine (100 i), dried over NaySOy and concentrated to give

3-methyl-but-2-enoic acid phenylamide (120 g, 80 %).

[85%6] 4,4-Dimethyl-3,4-dihydro-1H-quinolin-2-one
AlCE; (500 g, 3.8 mol) was carefully added 10 a suspension of 3-methyl-but-2-enoic acid
phenylamide (105 g, 0.6 mol} in benzens (1000 mL). The reaction mixture was stirred at 80 °C
overnight and poured into ice-water. The organic layer was separated and the aqueocus layer was
extracted with ethyl acetate {250 mL x 3). The combined organic layers were washed with
water (200 mi. x 2} and brine (200 mL), dried over Na 8O, and concentrated to give 4,4-
dimethy}-3 4-dihydro-1H-quinolin-2-one (90 g, 86 %).

{83971 4,4-Dimethyl-1,2,3 4-tetrahydro-quinoline
A solution of 4,4-dimethyl-3 4-dihydro- 1H-quinolin-2-one (35 g, 0.2 mol) in THF (100 mL) was
added dropwise to a suspension of LiAIH, (18 g, 0.47 mol} in THF (200 mL) at § °C. After
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addition, the mixture was stirred at room teroperatore for 30 min and then slowly heated to
reflux for 1 h. The mixture was then cooled to 0 °C. Water (18 mL) and NaOH solution (10 %,
100 mL) were carefully added to quench the reaction. The solid was filtered off and the filirate

was concenirated to give 4,4-dimethyl-1,23 4-tetrahydro-guinoline,

{0598] 4, 4-Dimethyl-T-nitro-1,2,.3 4-tetrabhydro-guinoline
To a mixture of 4,4-dimethyl-1,2,3 4-tetrahydro-quinoline (33 g, 0.2 mol) in H.80,; (120 mL)
was slowly added KNG; (20.7 g, 0.2 mol) at 0 °C. After addition, the mixture was stirred at
room temperature for 2 h, carefully poured into ice water and basified with Na,CO; to pH 8,
The mixture was extracted with ethyl acetate (3 x 200 mL). The combined extracts were washed
with water and brine, dried over Na,50, and concentrated to give 4, 4-dimethyl-7-nitro-1, 2, 3,
4-tetrabydro-quinoline (21 g, 50 %).

{6599} 4.4-Dimethyl-7-nitro-3,4-dihydro-2H-guinoline-1-carboxylic acid fert-butyl
ester
A mixture of 4,4-dimethyl-7-nitro-1,2,3,4-tetrahydro-quinolive (25 g, 0.12 mol) and Boc,O (55
g, 3.25 mol) was stirred at 80 °C for 2 days. The mixture was purified by silica gel
chromatography to give 4.4-dimethyl-7-nitro-3,4-dihydro-2H-quinoline- 1 -carboxylic acid rerz-
buty! ester(8 g, 22 %).

{06601 DC-3; tert-Butyl T-amine-3,4-dihydro-4,4-dimethylguinoline-1(2H)-

carboxylate
A mixture of 4,4-dimethyl-7-nitro-3,4-dihydro-2H-quinoline-1 carboxylic acid rer-butyl ester
(8.3 g, 0.03 mol) and P3-C (0.5 g) in methanol {100 mL} was stirred under H; (1 atm) at room
temperature overnight. The catalyst was filiered off and the filtrate was concentrated. The
residue was washed with petroleum ether to give tert-butyl 7-amino-3 4-dihydro-4,4-
dimethylquinoline- 1{2H)-carboxylate (BC-3} (7.2 g, 95 %). 'H NMR {(CDCLY 8 7.11-7.04 (m,
2H), 645638 (m, 1 H), 3.71-3.67 (m, 2 H}, 3.50-3.28 (m, 2 H), 1.71-1.67 (m, 2 H), 1.51 (s, ©
H), 1.24 (s, 6 H).
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[8681] Example 42
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(6662} 1-Chioro-4-methyipentan-3-one
Ethylene was passed through a solution of isobutyryt chloride (50 g, 0.5 mol) and AICL (68.8 g,
.32 mol} in anhydrous CHCl, (700 mL) at 5 °C. After 4 b, the absorption of ethylene ceased,
and the mixture was stirred at room temperature overnight. The mixture was poured into cold
diluted HCI solution and exiracted with CH,Ch. The combined organic phases were washed
with brine, dried over NayS0,, filtered and concentrated to give the crude 1-chioro-4-

methyipentan-3-one, which was used directly in the next step without further purification.

[0683] 4-Methyl-1-(phenyiamine)-pentan-3-one
A suspension of the crude 1-chloro-4-methylpentan-3-one {about 60 g), aniline (69.8 g, 0.75
mol} and NaHC(, (210 g, 2.5 mol) in CH;CN (1000 mL} was heated at reflux overnight. After
cooling, the insoluble salt was filtered off and the filtrate was concentrated. The residue was
diluted with CHCl;, washed with 10% HCI solution (100 mL) and brine, dried over Na,SQ,,

filtered and concentrated to give the crude 4-methyl-1-(phenylamino}-pentan-3-one.

{0604} 4-Methyl-1-(phenylamino)-pentan-3-of
Ar-10 °C, NaBH, (36.7 g, 1.5 mol) was gradually added to a mixture of the crude 4-methyl-1-
(phenylamino}-pentan-3-one {about 30 g) in MeOH (300 mL). After addition, the reaction
mixfure was allowed to warm to room temperature and stirred for 20 min. The solvent was
removed and the residue was repartitioned between water and CHoCl. The organic phase was

separated, washed with brine, dried over NazSQy, filtered and concentrated. The resulting gum
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was triturated with ether to give 4-methyl- 1-(phenylamino)-pentan-3-ol as a white solid (22 g,
23 %).

{8605} 5,5-Dimethyl-2.3,4,5-tetrahydro-1H-benzo[blazepine
A mixture of 4-methyl-1-(phenylamino)-pentan-3-0l (22 g, 0.11 mol) in 98% H,80, (230 mL)
was stirred at 50 °C for 30 min. The reaction mixture was poured into ice-water basified with
sat. NaOH solution to pH 8 and extracted with CH;Cl,. The combined organic phases were
washed with brine, dried over Na,SQy, filtered and concentrated. The residue was purified by
column chromatography (petroleum ether) to afford §,5-dimethyl- 2,3,4,5-tetrahydro-1H-

benzo{bjazepine as a brown oil (1.5 g, 8 %)

16606] 5,5-Dimethyl-8-nitre-2,3,4,5-tetrahydro-1H-benzolblazepine
A0 °C, KNG; (0.76 g, 7.54 mmol) was added portionwise to a solution of 5,5-dimethyl-2,3,4,5-
tetrahydro- 1 H-benzofblazepine (1.1 g, 6.28 mmol) in H,504 (15 mb). After stirring 15 min at
this temperature, the mixture was poured into ice water, basified with sat. NaHCO; to pH 8 and
extracted with EtQAc. The organic layer was washed with brine, dried over Na;SOy and
concentrated to give crude 3,5-dimethyl-8-nitre-2,3,4,5-tetrahydro- 1 H-benzo[blazepine (1.2 g),

which was used directly in the next step without further purification.

[0607] 1-(5,5-dimethyl-B-pitre-2,3.4,5-tetrahydrobenzo{blazepin- 1-yljethanone
Acetyl chioride (0.77 mL, 11 mmol) was added to a suspension of crude 5,5-dimethyl-8-nitro-
2,3,4,3-tetrahiydro- 1 H-benzo[blazepine (1.2 g, 5.45 mmol) and NaHCO, (1.37 g, 16.3 mmol) in
CHCl (20 mL). The mixture was heated at reflux for 1 b, After cooling, the mixture was
poured into water and extracted with CHLCly, The organic layer was washed with brine, dried
over NagS0, and concentrated. The residue was purified by column chromatography to afford 1-
(3,5-dimethyl-8-nitro-2,3,4,5-tetrahydrobenzofblazepin- T-yhethanone (1.03 g, 64 % over two
steps).,

[0688] DC-4; 1-(8-Amine-2,3,4,5-tetrahydro-8,5-dimethylbenzo[blazepin-1-
yijethanone
A suspension of 1-(5,5-dimethyl-8-nitro-2,3,4,5-tetrahydrobenzofblazepin-1-yhethanone (1.03
g, 40 mmol) and 10% P4-C (0.2 g} in MeOH (20 mL) was stirred under Hs (1 atm) at room
ternperature for 4 h. After filtration, the filtrate was concentrated to give 1-(8-amino-2,3,4,5-

tetrahydro-3,3-dimethylbenzofblazepin-1-yljethanone as a white solid (BC-4) (880 mg, 94 %).
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H NMR (CDChL) 8 7.06 (4, 7 = 8.0 Hz, | H), 6.59 (dd, 7= 8.4, 2.4 Hz, | H), 6.50 {brs, 1H),
4.18-4.03 {m, 1H}, 3.46-3.36 (m, 1H), 2.23 (5, 3H), 1.92-1.85 (m, 1H}, 1.61-1.51 {m, 3H), 1.21
(s, 3HD, 0.73 (¢, 7= 7.2 He, 3 Hy; ESI-MS 233.0 m/z (MH").

{8609] Example 5:
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[6616] Spirol 1H-indene-1,4'-piperidin}-3(2H)-ene, 1'-benzyl
A mixture of spirol 1H-indene- 1 4-piperidine}-1-carboxylic acid, 2,3-dihydro-3-ox0-, 1,1-
dimethylethyl ester {8.50 g, 31.50 numol) in saturated HCYMeOH (50 mL) was stirred at 25 °C
overnight. The solvent was removed under reduced pressure to vield an off-white solid (7.50 g).
To a solution of this solid in dry CH;CN (30 ml) was added anhydrous K,CO; (7.85 g, 56.80
mmol). The suspension was stived for 5 min, and benzyl bromide (5.93 g, 34.65 mmol} was
added dropwise at room temperature. The mixture was stirred for 2 h, poured into cracked ice
and extracted with CHoCl. The combined organic layers were dried over NSO, and
concentrated under vacuwum (o give crude spiro{1H-indene-1,4"-piperidin}-3(2H)-one, 1'-benzyl

(7.93 g, 87 %}, which was used without further purification.
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{0611] Spiro[1H indene-1,4'-piperidin}-32H)-one, 1'-benzyl, oxime
To a solution of spirof 1H-indene-1,4"-piperidin}-3(2H)-one, 1-benzyl (7.93 g, 27.25 mmol) in
EtOH (50 ml) were added hydroxylamine hydrochloride (3.79 g, 54.50 mmo!) and anhydrous
sodium acetate (4.02 g, 49.01 mmol} in one portion. The mixture was refluxed for | h, and then
cooled to room temperature. The solvent was removed under reduced pressure and 200 mi of
water was added. The mixture was extracted with CHyClh. The combined organic layers were
dried over Na;SO4 and concentrated to vield spiro] IH-indene-1,4"-piperidin]-3(2H}-one, 1'-

benzyl, oxime (7.57 g, 91 %), which was used without further purification.

{06127 1,2,34-Tetrahydroguinolin-4-spire-4’ (N'-benzyl-piperidine)
To a solution of spirof 1H-indene-1,4"-piperidin}-3(2H}-one, I-benzyl, oxime (7.57 g, 24.74
mimol) in dry CHRCl; (150 mL) was added dropwise DIBAL-H (135.7 mL, IM in toluene) at §
°C. The mixture was stirred at 0 °C for 3 b, diluted with CH,Cl, (100 mL), and quenched with
NaF (20.78 g, 495 mmol) and water (6.7 g, 372 mmol}. The resulting suspension was stirred
vigorously at 0 °C for 30 min. After filtration, the residue was washed with CH.ClL,. The
combined filtrates were concentrated under vacuum to give an off-brown oil that was purified by
column chromatography on silica gel (CHCl, ~ MeOH, 33:1) to afford 1,2,3.4-
tetrahydroquinolin-4-spiro-4’-(N’-benzyl-piperidine) (2.72 g, 38 %).

{8613} 1,2,3,4-Tetrahydroguinolin-4-spiro-4"-piperidine
A suspension of 1,2,3 4-Tetrahydroquinolin-4-spiro-4’-(N"-benzyl-piperidine) (300 mg, 1.03
mmol) and PA(OH):-C (30 mg) in MeOH (3 mL) was stirred under H, (55 psi) at 530 °C over
night. After cooling, the catalyst was filtered off and washed with MeO¥H. The combined
filtrates were concentrated under reduced pressure to yield 1,2,3,4-tetrahydroguinolin-4-spiro-

4 -piperidine as a white solid (176 mg, 85 %), which was used without further purification.

{0614] 7'-Nitro-spire[piperidine-4,4'(1'H)-quinoline], 2',3'-dihydro- carboxylic
acid fer-butyl ester
KNG, (69.97 mg, 0.6% mmol) was added portion-wise to a suspension of 1,2,3,4-
tetrahydroquinolin-4-spiro-4’-piperidine (133 mg, 0.66 mmol) in 98% H,S50, (2 mL) at § °C.
After the addition was complete, the reaction mixture was allowed to warm to room temperature
and stirred for additional 2 k. The mixture was then poured into cracked ice and basified with
10% NaOH to pH~ 8. BocyO (172 mg, 0.7% mmol) was added dropwise and the mixture was

stirred at room temperature for 1 h, The mixture was then exiracted with BtQAc and the
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combined organic layers were dried over NapSO,, filtered and concentrated to yield crude 7'-
aitro-spiro{piperidine-4,4'(1'H}-quinoline}, 2',3-dihwydro- carboxylic acid rere-butyl ester (230

mg}, which was used in the next step without further purification.

{0615} P -nitro-spive]piperidine-4,4'{1'H)-1-acetyl-guinoline], 2°,3-dihydro-

carboxylic acid fert-hutyl ester
Acetyl chloride (260 mg, 3.30 ramol) was added dropwise to a suspension of 7-nitro-
spirefpiperidine~-4,4' (1 H}-quinoline}, 2,3 -dilydro- carboxylic acid ferr-butyl ester (230 mg) and
NaHCGO; (111 g, 13.17 mmol} in MeCN (§ mL) at room temperature. The reaction mixture was
refluxed for 4 h. After cooling, the suspension was filtered and the filtrate was concentrated,
The residue was purified by column clvomatography (petroleum ether — EiQAg, 10:D) to
provide 7’ -nitro-spiro]piperidine-4,4'(1 ' H)- 1 -acetyl-quinoline], 2',3-dihydro- carboxylic acid

tert-butyl ester (150 mg, 58 % over 2 steps)

[8616] DC-5; 7 -Aming-spire{ piperidine-4.4'(1'H}-1-acetyl-quinoline], 2'.3'-

dihydro- carboxylic acid sert-butyl ester
A suspension of 7" -nitro-spiro{piperidine-4,4' {1 H}-1-acetyl-quinotine], 2,3 -dihydro- carboxylic
acid ferr-butyl ester {150 mg, 0.39 mmol) and Raney Ni (15 mg) in MeOH (2 mL) was stirred
under Hy (1 atm} at 25 °C overnight. The catalyst was removed via filiration and washed with
MeOH. The combined filtrates were dried over Nap8Qy, filtered, and concentrated to yield 7°-
amino-spiro]piperidine-4,4(1'H)-1-acetyl-quinoline], 2',3"-dihydro- carboxylic acid tert-butyl
gster (DC-8) (133 mg, 96 %),

{86171 Example 7:
e o~ S _-COM F S
f HS™ TCOH /@: © 8atL2H0 | l
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16618} 2-(24-Dinitrophenyithio)-acetic acid
EGN (1.5 g, 15 mmol} and mercapto-acetic acid (1 g, 11 munol) were added to a solution of I-
chioro-2 4-dinitrobenzene (2.26 g, 10 mmol) in 1 4-dioxane (50 mL) at room temperature. After
stirring at room temperature for 5 h, HoO (100 mL) was added. The resulting suspension was

extracted with ethyl acetate (100 mL x 3}, The ethyl acetate extract was washed with water and
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brine, dried over Na;80, and concentrated to give 2~(2,4-dinitrophenylthio)-acetic acid 2.3 g,

4 %}, which was used without further purification.

{86191 BC-7; 6-Aming-2H-benzo{b]{ 1,4 1thiazin-3(4H)-one
A solution of 2-(2,4-dinitrophenylthio}-acetic acid (2.3 g, 9 mmol) and tin (II) chloride dihydrate
{226 g, 0.1 mol} in ethanol (30 mL) was refluxed overnight. After removal of the solvent under
reduced pressure, the residual slurry was diluted with water (100 mL) and basified with 10 %
Na;COs solution to pH 8. The resulting suspension was extracted with ethyl acetate (3 x 100
mlL). The ethyl acetate extract was washed with water and brine, dried over Na,SQy, and
concentrated. The residue was washed with CH,Cl, to yield 6-amino-2H-benzo{bl[ 1 4ithiazin-
3(4H}-one (BC-T) as a yellow powder (1 g, 52 %). 'H NMR (DMSO-ds) 8 10.24 (5. | H), 6.88
{(d, 1 H,J=6Hz), 6.19-6.21 (m, 2H), 5.15 (s, 2H), 3.28 (s, 2 H); ESI-MS 181.1 m/z (MH).

{6628] Example 7:
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{6621} N-(2-Breme-S-nitrophenylacetamide
Acetic anhydride (1.4 mL, 13.8 mmol} was added dropwise to a stirring solution of 2-bromo-5-
nitroaniline (3 g, 13.8 mmol) in glacial acetic acid (30 mL) at 25 °C. The reaction mixture was
stirred at room temperature overnight, and then poured into water. The precipitate was collected
via filtration, washed with water and dried under vacuum to provide N-(2-bromo-5-

nitrophenyljacetamide as an off white solid (3.6 g, 90 %).

[6622] N-(2-Bromo-S-nitrophenyl)-N-(Z-methylprop-2-enyDacetamide
At 25 °C, a solution of 3-bromo-2-methylpropene (3.4 g, 55.6 mmol) in anhydrous DMF (30
ral.} was added dropwise 1o a solution of N-(2-bromo-5-nitrophenyJacetamide (3.6 g, 13.9
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munol) and potassium carbonate (3.9 g, 27.8 mmotl} in anhydrous DMF (50 mL). The reaction
mixture was stirred at 25 °C overnight. The reaction mixture was then filiered and the filtrate
was treated with sat. NayCO; solution. The organic layer was separated and the agueous layer
was extracted with EtOAc. The combined organic exiracts were washed with water and brine,
dried over MgSQy, filtered and concentrated under vacuum to provide N-(2-bromo-5-
nitrophenyl)-N-(2-methylprop-2-enyljacetamide as a golden solid (3.1 g, 85 %). ESEMS 313
m/iz (ME).

{0623} 1-(3,3-Dimethyl-$-nitroindolin-1-yhethanone
A solution of N-(2-bromo-3-nitrophenyD-N-(CZ-methylprop-2-enyDacetamide (3.1 g, 102
mmol), tetracthylammonium chloride hydrate (2.4 g, 149 mmol}, sodium formate (1.08 g,
18mmol), sodium acetate (2.76 g, 34.2 mmol) and palladium acetate (0.32 g, 13.2 mmeol) in
anhydrous DMF (30 mL) was stirred at 80 °C for 15 h under N; atmosphere. After cooling, the
mixture was filtered through Celite. The Celite was washed with EtQOAc and the combined
filtrates were washed with sat. NaHCG;. The separated organic layer was washed with water
and brine, dried over MgSOy filtered and concentrated under reduced pressure to provide 1-(3,3-

dimethyl-6-nitroindolin-1-yi)ethanone as a brown solid (2.1 g, 88%).

[0634] DC-8; 1-(6-Amino-3,3-dimethyl-2,3-dihydro-indol-i-yil-ethanone
10% Pd-C (L2 g} was added to a suspension of 1-(3,3-dimethyl-6-nitroindolin-1-y)ethanone
(2.1g, 9 munol} in MeOH (20 mb). The reaction was stirred under H; (40 psi} at room
termperature overnight. Pd-C was filtered off and the filtrate was concentrated under vacuen ©
give a crude product, which was purified by cohumn chromatography to vield 1-(§-amino-3,3-
dimethyl-23-dihydro-indol- 1 -yl}-ethanone (BC-8} (1.3 g, 61 %).
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[6628] 2,3,4,5-Tetrahydro-1H-benzofblazepine
DIBAL (80 mL, 90 mmol) was added dropwise to a solution of 4-dihydro-2H-naphthalen-1-one
oxime (3 g, 18 mmol) in dichloromethane (50 mL) at § °C. The mixtore was stitred at this
temperature for 2 h. The reaction was quenched with dichloromethane (30 ml), followed by
treatment with NaF (2 g. 8.36 motl) and H;O (5 mL, 0.27 mol). Vigorous stirring of the resuiting
suspension was continued at 0 °C for 30 min. After filtration, the filirate was concentrated. The
residue was purified by flash column chromatography to give 2,3,4,5-tetrahydro-1H-

benzo{bjazepine as a colorless ol (1.9 g, 70 %).

{0627] 8-Nitro-2,34,5-tetrahydro-1H-benzo| blazepine
At =10 °C, 2,3.4,5-tetrahydro- 1H-benzo{blazepine (1.9 g, 13 mmol} was added dropwise toa
solution of KNG; (3 g, 30 mmol) in 80, (50 mL). The mixture was stirved for 40 min,
poured over crushed ice, basified with ag. ammonia to pH 13, and extracted with EtOAc. The
combined organic phases were washed with brine, dried over Na 80, and concentrated to give
8-nitro-2,3,4,5-tetrahydro- 1 H-benzo[blazepine as a black solid (1.3 g, 51 %}, which was used

without further purification.

[6628] 1-(8-Nitro-2,3,4,5-tefrabydro-benzo[blazepin-1-vi)-ethanone
Acetyl chloride (1 g, 13 mmol) was added dropwise to a mixture of B-nitro-2,3,4,5-tetrahydro-
{H-benzolblazepine (1.3 g, 6.8 muynol) and NaHCO: (1 g, 12 mmol) in CHCl; (30 ml). After
stirring for 1 h, the mixture was filtered and the filtrate was concentrated. The residue was

dissolved in CH,Clo, washed with brine, dried over NaxSQ4 and concentrated. The residue was
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purified by column chromatography to give 1-(8-nitro-2,3,4,5-tetrahydro-benzofblazepin-1-y)-
ethanone as a yellow solid (1.3 g, 80 %).

{0629} DC-9; 1-(8-Amine-2,3,4,5-tetrahydro-benzolblazepin-1-yl-ethanone
A mixture of 1-{&-nitro-2,3,4,5-tetrahydro-benzofblazepin-1-y1}- ethanone (1.3 g, 5.4 mmol) and
Pd-C (10 %, 100 mg) in EtOH (200 mL} was stiered under H (1 atm) at room temperature for
1.5 h. The mixture was filtered through a layer of Celite and the filtrate was concenirated fo
give 1-(8-amino-2,3,4, 5-tetrahydro-benzofblazepin- 1 -yi)-ethanone (BC-9) as a white solid (1 g,
90 %), HNMR (CDCl) 8 7.01 (4, /= 6.0 Hz, | H), 6.56 (dd, J = 6.0, 1.8 Ha, FHL650W I~
1.8 He, 1 H}, 4.66-4.61 (m, 1 H), 3.50 (brs, 2 H), 2.64-2.55 (m, 3 H), 1.94-1.91 {m, 5 H), 1.77-
172 (m, T H), 1.32-130 (m, 1 H); ESEMS 204.1 mfz (MHEY.

[0638] Example ®:

O ct\i o
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{0631] 6-Nitro-4H-benzo[1,4jozazin-3-one
At @ °C, chioroacetyl chioride (8.75 mL, 0.11 mol) was added dropwise to a mixture of 4-nitro-
2-aminophenol (13.4 g, 0.1 mol), benzylirimethylammonium chioride (18.6 g, 0.1 mol ) and
NaHCO; (42 g, 0.5 mol) in chloroform (3530 mL) over a period of 30 min. After addition, the
reaction mixture was stirred at 0 °C for 1 b, then at 50 °C overnight. The solvent was removed
under reduced pressure and the residue was treated with water {50 mL). The solid was collected
via filiration, washed with water and recrystallized from ethanol to provide 6-nitro-4H-

benzo[1,4joxazin-3-one as a pale yellow solid (8 g, 41 %).
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{0632] 6-Nitro-34-dihydro-2H-benzo{1,4Joxazine
A solution of BH;-Me,S in THF (2 M, 7.75 mL, 15.5 mmol) was added dropwise 1o a
suspension of 6-nitro-4H-benzo{ 1 4loxazin-3-one (0.6 g, 3.1 mmol) in THF (10 mL). The
mixture was stirred at room temperature overnight. The reaction was quenched with MeOH (5
mi} at O °C and then water (20 mL) was added. The mixture was exiracted with Ft,O and the
combined organic layers were washed with brine, dried over Na,8O4 and concentrated to give 6-
nitro-3,4-dihydro-2H-benzo 1 4Joxazine as a red solid (0.5 g, 89 %), which was used without
further purification.

{0633 4-Acetyl-§-nitro-3 4-dihydre-2H-benzol 1 4joxazine
Under vigorous stirring at room temperature, acety! chioride (1.02 g, 13 mmol) was added
dropwise to a mixture of &-nitro-3,4-dihydro-2H-benzo[ 1, 4Joxazine (1.8 g, 10 mmol) and
NaHCO; (7.14 g, 85 mmol) in CHCL; (50 mi). After addition, the reaction was stirred for 1 h
at this temperature. The mixture was filiered and the filtrate was concentrated under vacuum.
The residue was treated with EO: hexane (1:2, 50 mL) under stiveing for 30 min and then
filtered to give 4-acetyl-6-nitro-3,4-dihydro-2H-benzo{ 1,4 Joxazine as a pale vellow solid (2 g,
90 %).

{6634} DC-10; 4-Acetyl-6-amino-3 d-dihydro-2H-benzol 1,4 Joxazine
A mixture of 4-acetyl-6-nitro-3,4-dihydro-2H-benzo{ 1, 4Joxazine (1.5 g, 67.6 mmol) and P&-C
(10 %, 100 mg} in BtOH (30 mL) was stirred under Hy (1 atm) overnight. The catalyst was
filtered off and the filtrate was concentrated. The residue was treated with HC1/ MeOH to give
4-acetyl-6-amino-3,4-dihydro-2H-benzo{ |, 4]oxazine hydrochioride (DC-16) as an off-white
solid (1.1 g, 83 %). "H NMR (DMS0-dg, § 10.12 (br s, 2H), 3.08 (br s, iH), 6.90-7.03 (m, 2 H,
4.24 (1, /=48 Ha, 2H), 3.83 (t, J =4.8 Hz, 2H), 2.23 (5, 3 H); ESI-MS 192.1 mvz (M.

[0635] Example 10:

1. KNO,, H,80,

m H,, PAOH),-C
O.N P NBoc MeaOH

e
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{8636} 1,2,34-Tetrabydre-7-nitroisoquinoline hydrochloride
1,2,3,4-Tetrshydroisoquinoline (6.3 mL, 50.0 mmol) was added dropwise to a stirred ice-cold
sotution of concentrated HyS3G, (25 mL). KNO; (5.6 g, 55.0 mmol) was added portionwise while
maintaining the temperature below 5 °C. The mixture was stirred at room temperature
overnight, carefully poured into an ice-cold solution of concenirated NH,OH, and then extracted
three times with CHCl;. The combined organic layers were washed with brine, dried over
Na;504 and concentrated. The resulting dark brown oil was taken up into BtOH, cooled in an ice
bath and treated with concentrated HCL. The yellow precipitate was collected via filtration and
recrystatlized from methanol to give 1,2,3 4-tetrahiydro-7-nitroisoquincline hydrochloride as
yellow solid (2.5 g, 23 %), 'H NMR (400 MHz, DMS0-d6) § 9.86 (s, 2H), §.22(d, J = 1.6 Hz,
14}, 8.11 (dd, S = 8.5, 2.2 Hz, 1H), 7.53 (4, J = 8.5 Hz, 1H), 4.38 (5, 2H), 3.38 (s, 2H), 3.17-3.14
{m, ZH}; HPLC ret. time .51 min, 10-99 % CH3CN, § min run; ESEMS 179.0 mvz (VM.

[8637] tert-Butyl 34-dihydro-T-nitrolsoquinoline-2{ 1H)-carboxyiate
A mixture of 1,2,3,4-Tetrahydro-7-nitroisoquinoline (2.5 g, 11.6 mmol), 1,4-dioxane (24 mL),
HzO (12 mi) and IN NaOH (12 mL) was cooled in an ice-bath, and Bocy(3 (2.8 g, 12.8 mmol)
was added. The mixture was stirred at room ternperature for 2.5 h, acidified with a 5% KHSO,
solution to pH 2-3, and then extracted with BtOAc. The organic layer was dried over MgSO;
and concentrated to give tert-butyl 3 .4-dihydro-7-nitroisoquinoline-2(1H)-carboxylate (3.3 g,
guant.}, which was used without further purification. 'H NMR {400 Mz, DMS0-d6) §8.13 (d,
J=2.3Hez, 1H}, 803 (dd, /= 8.4, 2.5 He, TH), 745 (d, 7 = 8.5 Hz, 1H), 4.63 (s, 7H), 3.60-3.57
(m, 2H}, 2.90 {t, J = 5.9 Hz, ZH), 1.44 {s, 9H); HPLC ret. time 3.51 min, 10-99 % CH,CN, §
min run; ESI-MS 279.2 m/z (MHN.

[6638] DC-6; fert-Butyl 7-amine-3,4-dihydroisoquinoline-2(1H)-carboxylate
PA(OH); (330.0 mg) was added to a stirring solution of rers-butyl 3,4-dihydro-7-
nitroisoquinoline-2{ 1H)-carboxylate (3.3 g, 12.0 mmol) in MeOH (56 mL) under N, atmosphere.
The reaction mixture was stirred under H, (1 atm) at room temerpature for 72 h. The solid was
removed by filtration through Celite. The filtrate was concentrated and purified by column
chromatography (15-35 % EtDAc - Hexanes) to provide sert-butyl 7-amino-3,4-
dihydroisoquinoline-2( 1H)-carboxylate (BC-6) as a pink il (2.0 g, 69 %). "HNMR {400 Mz,
PMS0O-d6) 8 6.79 (d, J = 8.1 He, 1H), 640 (dd, J = 8.1, 2.3 Hz, 1H), 6.31 (5, 1H), 4.88 (s, 2H),
433 (5, 2H), 348 (, 7= 5.9 Hz, 2H), 2.538 (¢, J = 5.9 Hz, 2H), 1.42 (s, 9H); HPLC ret. time 2.13
min, 10-99 % CHCN, 5 min run; ESI-MS 249.0 m/z (MHD.
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{8641} 4-Bromo-I-nitrobenzounitrile
To & solution of 4-bromobenzonitrile (4.0 g, 22 mmol) in conc. HpS0, (10 ml) was added
dropwise at § °C nitric acid {6 mL). The reaction mixture was stirred at 0 °C for 30 min, and
then af room temperature for 2.5 h. The resulting solution was poured into ice-water. The white
precipitate was collected via filtration and washed with water until the washings were neutral.
The solid was recrystallized from an ethanol/water mixture (1:1, 20 mL) twice to afford 4-
bromo-3-nitrobenzonitrile as a white crystalline solid (2.8 g, 56 %). 'H NMR (300 MHz,
DMS8Q0-ds} & 8.54 (s, 1H}, 8.06 (d, J = 8.4 Hz, 1H), 7.99(d, J = 8.4 Hz, 1H); "C NMR (75 MHz,
DMSO-ds) & 1304, 1374, 136.6, 129.6, 119.6, 117.0, 112.6; HPLC ret. time 1.96 min, 10-100
% CH3CN, 5 min gradient; ESI-MS 227.1 m/z (ME.

{0642} 2’-Ethoxy-2-nitrobiphenyl-4-carbonitrile
A 50 mL round-bottom flask was charged with 4-bromo-3-nitrobenzonitrile (1.0 g 4.4 mmol)}, 2-
ethoxyphenylboronic acid (731 mg, 4.4 mmotl), Pdy(dba); (18 mg, 0.022 mmol) and potassiom
fluoride (786 mg, 13.5 mmol). The reaction vessel was evacuated and filled with argon. Dry

THF (300 mL) was added followed by the addition of P(+-Bu); (0.11 mL, 10% wt. in hexane).

- 197 -
8344833.1



WO 2011/072241 PCT/US2010/059920

The reaction mixture was stirred at room temperature for 30 min., and then heated at 80 °C for
16 h. After cooling to room temperature, the resulting mixture was filiered through a Celite pad
and concentrated. 2'-Ethoxy-2-nitrobiphenyl-4-carbonitrile was isolated as a yellow solid (1.12
g 95%). 'H NMR (300 MHz, DMSO-ds) § 8.51 (s, 1H), 8.20(d, J = 8.1 Hz, H), 768 (d,J =
84 Hz IH), 741 (6, J=84He, IH), 737{d, J=75Hz, 1H),7.08(, J=75He, 1H),703¢(4,J
=8.1 Hz, 1H), 391 (¢, /= 7.2 He, 2H), 1.12 (1, J = 7.2 Hz, 3H); "C NMR (75 MHz, DMSO-d,)
& 154.8, 149.7, 137.3, 137.2, 1344, 131.5, 1304, 1284, 1254, 121.8, 117.6, 1123, 111.9, 64.1,
14.7; HPLC ret. time 2.43 min, 10-100 % CH;CN, 5 min gradient; ESE-MS 269.3 vz (MH.

{0643} 4-Aminomethyl-2’-ethoxy-biphenyl-2-ylamine
To a solution of 2'-ethoxy-2-nitrobiphenyl-4-carbonitrile (500 mg, 1.86 mmol)} in THF (80 mL)
was added a solution of BH. THF (5.6 mL, 10% wt. in THF, 5.6 mmol) at 0 °C over 30 min.
The reaction mixture was stirred at 0 °C for 3 h and then at room temperature for 15 h. The
reaction solution was chilled to 0 °C, and a HpO/THF mixture (3 mL) was added. After being
agitated af room temperature for 6 b, the volatiles were removed under reduced pressure. The
residue was dissolved in BtOAc (100 mL) and extracted with IN BCI (2 x 100 mL). The
agueous phase was basified with 1N NaOH solution to pH land exwracted with EtQAc (3 x 50
mi.}). The combined organic layers were washed with water (50 mL), dried over Na;8Oq,
filtered, and evaporated. After drying under vacuum, 4-aminomethyl-2’ -ethoxy-biphenyl-2-
ylamine was isolated as a brown oil (370 mg, 82 %). 'H NMR (300 MHz, DMSO-ds) § 7.28 {dt,
J=T72He, J=18Hz 1H),70%9{(dd, J=72Hz, J= 1.8 Hz, 1H),7.05(d, J=7.5Hz, 1H), 696
(8, 7=7.2Hz, J=09He, 1H}, 683(d, J=75Hz, 1H),6.66(d, /=12 Hz, 1}, 657 (dd, J =
75Hz, J=1.5Hz, 1H), 4.29(s,2H), 4.02(q, /= 6.9 Hz, 2H), 3.60 (5, 2FD), 1.21 {t, F = 6.9 Hz,
3H); HPLC ret. time 1.34 min, 10-100 % CH3CN, 5 min gradient; ESI-MS 243.3 m/z (ME.

{8644} E-1; (2-Amino-2 -ethoxy-biphenyl-4-ylmethylicarbamic acid fert-butyl

ester
A solution of Boco( (123 mg, 0.365 mmol) in §,4-dioxane (10 mL) was added over a period of
30 min. to a solution of 4-aminomethyl-2"-ethoxy-biphenyl-2-ylamine (274 mg, 1.13 mmol) in
1,4-dioxane (10 mL). The reaction mixture was stirred at room temperature for 16 h. The
volatiles were removed on a rotary evaporator. The residue was purified by flash
chromatography (silica gel, EtQAc ~ CH,Cly, 1:4} to afford (2-Amino-2’-ethoxy-biphenyl-4-
yimethylcarbamic acid terr-butyl ester (E-1) as a pale vellow oil (119 mg, 31 %). 'H NMR (300

Mz, DM30-ds) 8 7.27 (m, 2H), 707 (dd, /= 7.2 He, /= { .8 Hz, 1H), 7.03 (4, F = 7.8 Hz, 1H),
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695 (dt, f=T2Hze, J=09Hz, 1H),681{(d, /=75 Hz, 1H),655, 1H),645d, J=7.8Hz,
J=1.5Hz, 1H), 447 (5, 2H), 4.00(q, J =72 Hz, ZH), 1.38 (5, OH), 1.20 (¢, /=72 Hz, 3H);
HPLC ret. time 2.34 min, 10-100 % CHyCN, 5 min gradient; ESI-MS 343.1 mfz (MH).

{0645} Example 2:

|
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{0644} 2-Brome-1-fert-butyl-4-nitrobenzene
To a solution of 1-reri-butyl-4-nitrobenzene {8.95 g, 50 mmol) and silver sulfate (10 g, 32
mmol} in 50 mb of 90% sulfuric acid was added dropwise bromine (7.95 g, 50 mmol). Stiring
was continued at room temperature overnight, and then the mixture was poured into dilute
sodium hydrogen sulfite solution and was extracted with EtOAc three times. The combined
organic layers were washed with brine and dried over Mg8Qs. After filtration, the filtrate was
concentrated to give 2-brome-1-terr-butyl-4-nitrobenzene (12.7 g, 98 %), which was used
without further purification. 'H NMR (400 MHz, CDCl3) 8 847 (d, J = 2.5 Hz, 1H), 8.11 (dd, J
= §.8, 2.5 Hz, 1H), 7.63 (4, = 8.8 Hz, 1H), 1.57 (s, 9H); HPLC ret. time 4.05 min, 10-100 %
CH;CN, 5 min gradient,

{0647} 2-fert-Butyl-S-nitrobenzonitrile
To a solution of 2-bromo-1-fert-butyl-4-nitrobenzene (2.13 g, 8.2 mmol) and Zn(CN); (770 mg,
6.56 numol} in DMF (10 mL) was added PA(PPhs}s (474 mg, 0.41 mmol) under a nitrogen
atmosphere. The mixture was heated in a sealed vessel at 205 °C for 5 h. After cooling to room
temperature, the mixture was diluted with water and extracted with EtOAc twice. The combined
organic layers were washed with brine and dried over MgSQOy. After removal of solvent, the
residue was purified by colomn chromatography (0-10 % EtOAc-Hexane) to give 2-rert-butyl-5-
nitrobenzonitrile (1,33 g, 80 %). "H NMR (400 MHz, CDCL) 5 8.55 (4, T = 2.3 Hz, 1H), 8.36
(dd, = 8.8, 2.2 Hz, 1H), 7.73 (d, ] = 8.9 Hz, 1H), 1.60 (s, 9H); HPLC ret. ime 3.42 min, 10-
100 % CHRCN, § min gradient.
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{0648} E-2; 2-fert-Butyl-5-aninobenzonitrile
To a refluxing solution of 2-fert-butyl-3-nitrobenzoniirile (816 mg, 4.0 mmol) in BtOH (20 mi )
was added ammonium formate (816 mg, 12.6 mmotl), followed by 10% Pd-C (570 mg). The
reaction mixture was refluxed for additional 90 min, cooled to room ternperature and filtered
through Celite. The filtrate was concenirated to give 2-fert-butyl-S-aminobenzonitrile (E-2)
{630 mg, 91 %), which was used without further purification. HPLC ret. time 2.66 min, 10-99
% CHRCN, 5 min rum; BSEMS 175.2 m/z (MH™).

{0649] Example 3:
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(8658] (2-feri-Butyl-S-nitropheny)methanamine
To a solution of 2-tert-butyl-S-nitrobenzonitrile (612 mg, 3.0 mmol) in THF (10 mL) was added
a solution of BH; THF (12 mL, 1M in THF, 12.0 mmol) under nitrogen. The reaction mixture
was stirred at 70 °C overnight and cooled to 0 °C. Methanol (2 mL) was added followed by the
addition of IN HCI (2 mL). After refluxing for 30 min, the solution was diluted with water and
extracted with EtOAc. The aqueous layer was basified with IN NaOH and exiracted with EiQAc
twice. The combined organic layers were washed with brine and dried over Mg;50,. After
reraoval of solvent, the residue was purified by column chromatography (0-10 % MeOH -
CHpCh) to give (2-ferr-butyl-S-nitrophenylimethanamine (268 mg, 43 %). ‘H NMR (400 MHz,
DMSO-ds) 6 8.54 (4, J = 2.7 He, 1H), 7.99 (dd, I = 8.8, 2.8 Hz, 1H), 7.58 (d, § = 8.8 Hz, 11D,
4.03 (s, 2H}, 2.00 (¢, ¥ = 2.1 Hz, 2H), 1.40 (s, 9H); HPLC ret. time 2.05 min, 13-100 % CH;CN,
5 min gradient; ESI-MS 209.3 m/z (MH").

10651 ] sert-Butyl 2-fers-butyl-S-nitrobenzyicarbamate
A solution of (2-tert-butyl-5-nitrophenyymethanamine (208 mg, | mmol} and Boe,( (229 mg,
1.05 mmol) in THF (SmlL) was refluxed for 30 min. After cooling to room temperature, the
solution was diluted with water and extracted with EtOAc. The combined organic layers were
washed with brine and dried over MgSGy. After {iliration, the filtrate was concentrated to give

tert-butyl 2-fert-butyl-3-nitrobenzylcarbamate (240 mg, 78 %), which was used without further
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purification. 'H NMR (400 MHz, DMSO-dg) 5 8.26 (d, I = 2.3 Hz, 1H), 8.09(dd, I =88, 2.5
Hz, IH), 7.79(, T =59 Hz, IH), 7.68(d, I =88 He, 1H}, 452 (4, = 6.0 Hz, 2H), 1.48 (s,
1&H); HPLC ret. time 3.72 min, 10-100 % CH3CN, § min gradient.

{0852} E-4; tert-Butyl 2-fert-butyl-S-aminobenzylearbamate
To a solution of tert-butyl 2-feri-butyl-S-nitrobenzyicarbamate (20 mg, 0.065 mmol) in 5%
AcQOH-MeOH (1 mL) was added 10% Pd-C (14 mg) under nitrogen atmosphere. The mixture
was stirred under Hz (1 atm} at room temperature for 1 h. The catalyst was removed via filtration
through Celite, and the filtrate was concentrated to give tert-butyl 2-fer-butyl-5-
aminobenzylcarbamate (E~4), which was used withowt further purification. H NMR {400 M¥=,
CDCL 8 7.09¢0, F=85He, IH),662(d, I =26 Hz, 1H), 647 (dd, I = 8.5, 2.6 Hz, 1H), 4.681
{brs, 1H), 4.40(d, I = 5.1 He, 2H), 4.15 (brs, 2H), 1.39 (s, 8H)}, 1.29 (s, 9H); HPLC ret. time
2.47 min, 10-100 % CHLON, 5 min gradient; ESE-MS 2793 /e (MHD.

[0653] Example 4;
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{0654} 2-teri-Butyl-S-nitrobenzoic acid
A solution of 2-fert-butyl-5-nitrobenzonitrile (204 mg, 1 mmol) in 5§ mL of 75% H,SC, was
microwaved at 200 °C for 30 min. The reaction mixture was poured into ice, extracied with
EtOAc, washed with brine and dried over MgS8Q,. After filiration, the filirate was concentrated
to give 2-fert-butyl-S-nitrobenzoic acid (200 mg, 90 %), which was used without further
purification, 'H NMR (400 MHz, CDCL)Y 8836 (d, I = 2.6 Hz, 1H), 8.24 (dd, 1 = 8.9, 2.6 Hz,
iH), 7.72(d. I = 8.8 He, 1H) 131 (5, SH); HPLC ret. time 2.97 min, 10-100 % CH;CN, S min
gradient,

[0655] Methyl 2-teri-butyl-S-pitrobenzoate
To a mixture of 2-tert-butyl-3-nitrobenzoic acid (120 mg, 0.53 mmol) and K,CO; (147 mg, 1.1
munol) in DMFE (5.0 ml) was added CH3E (40 ui, 0.64 mmol). The reaction mixture was stirred

at room temperature for 10 min, diluted with water and extracted with EiQAc. The combined
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organic layers were washed with brine and dried over MgSOy. After filtration, the filivate was
concentrated to give methyl 2-rers-butyl-S-nitrobenzoate, which was used without further
purification, 'H NMR (400 MHz, CDCl;) 58,20 (4, I = 2.6 Hz, IHD, 8.17 ¢, I = .8 He, TH),
766(d, I=86Hz, 1H), 4.11 (s, 3H), 1.43 (s, 9H).

18656] E-6; Methyl 2-tere-butyl-S-aminobenzoate
To a refluxing solution of 2-ferr-butyl-5-nitrobenzoate (90 myg, 0.38 mmol) in BtOH 2.0 mL)
was added potassium formate (400 mg, 4.76 mmol) in water (1 mL), followed by the addition of
20 mg of 10% Pd-C. The reaction mixture was refluxed for additional 40 min, cooled to room
temperature and filtered through Celite. The filirate was concentrated to give methyl 2-terz-
butyl-5-amincbenzoate (E-8) (76 mg, 95 %), which was used without further purification, ‘H
NMR (400 MHz, COCLY 3 7.24 (4, Y = 8.6 He, 1H), 667 (dd, = 8.6, 2.7 He, 1H), 6.60(d, I =
2.7 He, 1H}, 3.86 (s, 3H), 1.34 (5, 8H); HPLC ret. time 2.19 min, 10-99 % CHCN, 5 min run;
ESI-MS 208.2 m/z (MH™).

{06571 Example 5;

1. NaNGy, HOI

2. Na,80,, Cus,, HO!

NH,COH = SnCL2M,0
e canmmsaanrRrmARRRRRRRARARAGE
ELO =
= oN sone, S

[0658] Z-tert-Bulyl-S-nitrobenzene-I-sulfonyl chloride
A suspension of 2-fers-butyl-3-nitrobenzenamine (0.971 g, 5 mmol} in conc. HCI (5 L) was
cooled to 5-10 °C and a solution of NaNO, (0.433g, 6.3 mmol) in H,0 (0.83 mL) was added
dropwise. Stirring was continued for 0.5 h, after which the mixture was vacuum filtered. The
filtrate was added, simultancously with a solution of Nay80; (1.57 g, 12.4 mmol) in HoO (2.7
mi.}, to a stirred solution of CuSOy (0.190 g, 0.76 mmol) and Na;SO; (1.57 g, 12.4 mumol) in
HCH(11.7 mL) and HpO (2.7 rull) at 3-3 °C, Stirring was continued for 0.5 h and the resulting
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precipitate was filtered off, washed with water and dried to give 2-tere-butyl-S-nitrobenzene-1-
sulfonyl chioride (0.235 g, 17 %). 'H NMR (400 MHz, DMSO-ds) § 9.13 (4, T = 2.5 Hz, 1H),
836(dd, J =88, 25Hy, 1H), 788 (d, I = 8.9 Hz, 1H), 1.59 (s, SH).

{6659] 2-tere-Butyl-S-nitrobenzene-1-sulfonamide
To a solution of 2-tert-butyl-S-nitrobenzene-1-sulfonyl chloride (100 mg, 0.36 mmol} in ether (2
ml) was added aqueous NH,OH (128 uyl., 3.6 mmol) at 0 °C. The mixture was stirred at room
temperature overnight, diluted with water and extracted with ether. The combined ether extracts
were washed with brine and dried over Na,;SOy. After removal of solvent, the residue was
purified by column chromatography (0-50 % EtGAc-Hexane) to give 2-ferr-butyl-3-

nitrobenzene- 1 -sulfonamide (31.6 mg, 34 %).

{0660] E-7; 2-tert-Butyl-5-aminchenzene-1-sulfonamide
A solution of 2-rert-butyl-5-nirobenzene- I -sulfonamide (32 mg, 0.12 mmol) and SaChL2H,0
{138 mg, 0.61 mmol) in BtOH (1.5 mL) was heated in microwave oven at 100 °C for 30 min.
The mixture was diluted with EtOAc and water, basified with sat. NaHCO; and filtered through
Celite. The organic layer was separated from water and dried over Na,$0,. Solvent was
removed by evaporation to provide 2-ferz-butyl-5-aminobenzene- I -sulfonamide (E-7) (28 mg,
100 %), which was used without further purification. HPLC ret. time 1.99 min, 10-99 %
CHRCN, 5 min run; ESI-MS 229.3 m/z (MH).

{0661] Example 6;

{0662} E-8; (2-fert-Butyl-S-aminophenyDmethanol
To a solution of methyl 2-rers-butyl-3-aminobenzoate (159 mg, 0.72 mmol} in THF (5 mL) was
added dropwise LIAIH; (1.4 mb, 1M in THF, 1.4 mmol) at 0 °C. The reaction mixture was
refluxed for 2 h, diluted with H,0 and extracted with EtOAc. The combined organic layers were

washed with brine and dried over MgSQ,. After filtration, the filtrate was concentrated to give
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(2-tert-butyl-S-aminophenylmethanol (E-8) (25 mg, 20 %), which was used without further
purification. 'H NMR (400 MHz, CDCls) 8 7.17 (4, T = 8.5 Hz, 1H), 6.87 (d, T = 2.6 Hz, 1),
6.56 (dd, J = 8.4, 2.7 Hz, 1H), 4.83 (s, 2H), 1.356 (5, 9H).

[0663] Example 7:
Me,S0, Ry KFe{CN) Ry HNO,
i P E HSO
NaOH, #,0 2
MaSO, ?‘ & ‘F 0
\CI H, Ftansy i
MQOH NH, Meos«s

[0664] 1-Methyl-pyridinivm monomethyl sulfurie acid salt
Methyl sulfate (30 mL., 39.8 g, 0.315 mol) was added dropwise to dry pyridine (25.0 g, 0.316
mol) added dropwise. The mixture was stirred at room temperature for 10 min, then at 100 °C
for 2 h. The mixture was cooled to room temperature to give crude 1-methyl-pyridiniom

monomethyl sulfuric acid salt (64.7 g, quant.), which was used without further purification.

{0665] 1-Methyl-2-pyridone
A solution of I-methyl-pyridinium monomethy! sulfuric acid salt (50 g, 0.243 mol) in water (54
mi} was cooled 10 0 °C. Separate solutions of potassium ferricyanide (160 g, 0.486 mol) in
water (320 mL) and sodium hydroxide (40 g, 1.000 mol} in water (67 mL) were prepared and
added dropwise from two separatory funnels to the well-stirred solution of 1-methyl-pyridinium
monomethyl sulfuric acid salt, at such a rate that the temperature of reaction mixture did not rise
above 10 °C. The rate of addition of these two solutions was regulated so that all the sodium
hydroxide solution had been introduced into the reaction mixture when one-half of the
potassium Ferric Cyanide solution had been added. After addition was complete, the reaction
mixture was allowed (0 warm to room temperature and stirred overnight. Dry sodium carbonate
(91.6 g} was added, and the mixture was stirred for 10 min. The organic layer was separated,

and the aqueous layer was extracted with CH,Cl (100 mL x 3). The combined organic layers
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were dried and concentrated (o yield 1-methyl-2-pyridone (25.0 g, 94 %), which was used

without further purification,

{0666] 1-Methyl-3,5-dinitro-2-pyridone
{-Methyl-2-pyridone (25.0 g, 0.229 mol) was added to sulfuric acid (500 mL) at 0 °C. After
stirring for 3 min., nitric acid (200 mL) was added dropwise at 0 °C. Afier addition, the reaction
temperature was slowly raised to 100 °C, and then maintained for § h. The reaction mixture was
poured o ice, basified with potassium carbonate to pH 8 and extracted with CH,CL (100 mL x
3). The combined organic layers were dried over NSO, and concentrated to yield T-methyl-

3,3-dinitro-2-pyridone (12.5 g, 28 %), which was used without further purification,

{86671 2-Isopropyl-S-nitro-pyridine
To a solution of I-methyl-3,5-dinitro-2-pyridone (8.0 g, 40 mmol) in methyl alcohol (20 mL)
was added dropwise 3-methyl-2-butanone (5.1 mi., 4& mmol), followed by ammonia solution in
methyl alcohol (10.0 g, 17%, 100 mmol). The reaction mixture was heated at 70°C for 2.5 h
under atmospheric pressure. The solvent was removed under vacuum and the residual oif was
dissolved in CH,Cl,, and then filtered. The filtrate was dried over Na,SQ4 and concentrated to
afford 2-isopropyl-3-nitro-pyridine (1.88 g, 28 %).

{0668} E-9; 2-Isopropyl-S-amine-pyridine
2-Isopropyl-3-nitro-pyridine (1.30 g, 7.82 mmol) was dissolved in methyl alcohol (20 mL), and
Raney Ni (0.23 g) was added. The mixture was stirred under Hs (1 atim) at room temperature for
2h. The catalyst was filtered off, and the filtrate was concentrated under vaccum to give 2-
isopropyl-S-amino-pyridine (E-2) (0.55 g, 52 %). 'H NMR {CDCL) 3 8.05 (s, 1 H), 6.93-6.99
{m, 2H), 3.47 (brs, 2H}, 2.92-3.02 (m, 1 H), 1.24-1.26 (m, 6 H). ESI-MS 137.2 mv/z (MH.
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[0669] Example 8:

{EXOLPOCH
RRRREREEnnAnnsAAAAAn R

NaH, THF

MEOCHC,
2
TiCR,, CHY,

Deoxo-Fluor

ON

OHF,

{8670} Phospheric acid 2,4-di-fers-butyl-phenyl ester diethyl ester
To a suspension of NaH (60% in mineral oil, 6.99 g, 174.7 mmol) in THF (350 mL) was added
dropwise a solution of 2,4-di-rerr-butylphenol (35 g, 169.6 mmol} in THF (150 mL) at 0 °C.
The mixture was stirred at 0 °C for 15 min and then phosphorochioridic acid diethyl ester (30.15
g, 174.7 mmol) was added dropwise at 0 °C. After addition, the mixture was stirred at this
temperature for 13 min. The reaction was quenched with sat. NH,CI (300 mL). The organic
tayer was separated and the aqueous phase was extracted with B0 (350 mL x 2). The
combined organic layers were washed with brine, dried over anhydrous Na;SO, and
concentrated under vacuwn (0 give crude phosphoric acid 2,4-di-tert-butyl-phenyl ester diethyl
ester as a yellow oil (31 g, contaminated with some mineral oil}, which was used directly in the

next step.
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{6671} 1,3-Di-fers-butyl-benzene
To NH; (liquid, 250 mL) was added a solution of phosphoric acid 2,4-di-terr-butyl-phenyl ester
diethyl ester (31 g, crude from last step, about 0.2 mol} in Et,O (anhydrous, 150 ml.) at -78 °C
under N; atmosphere. Lithium metal was added to the sohstion in small pieces until a blue color
persisted. The reaction mixture was stirred at -78 °C for 15 min and then quenched with sat.
INHLC solution until the mixture turned colorless. Liguid NH; was evaporated and the residue
was dissolved in water, extracted with B0 (300 mL x 2). The combined organic phases were
dried over Na,504 and concentrated to give crude 1,3-di-ferr-butyl-benzene as a yellow oil (304

g 94 % over 2 steps, contaminated with some mineral oil), which was used directly in next step.

{6672] 2,4-Di-fert-butyl-benzaldehyde and 3,5-di-fert-butyl-benzaldehyde
To a stirred solution of 1,3-di-ferr-butyl-benzene (30 g, 157.6 mmol) in dry CHCL (700 mL)
was added TiCls (37.3 g, 197 mmol) at § °C, and followed by dropwise addition of MeQCHCL
(27.3 g, 236.4 mmol). The reaction was allowed to warm to room temperature and stirred for 1
h. The mixture was poured into ice-water and extracted with CHyCl.. The combined organic
phases were washed with NaHCQ; and brine, dried over Na,S0O4 and concentrated. The residue
was purified by column chromatography (petroleum ether) to give a mixture of 2,4-di-ferz-butyl-
benzaldehyde and 3,5-di-tert-butyl-benzaldehyde (21 g, 61 %).

{6673} 24-Di-fert-butyl-S-nitro-benzaldehyde snd 3,5-di-tert-butyl-2-nitre-
benzaldehyde

To a mixture of 2,4-di-ferr-butyl-benzaldehyde and 3,5-di-terr-butyi-benzaldehyde in HySO,
{230 mL) was added KNO: (7.64 g, 75.6 mmol) in portions at 0 °C. The reaction mixture was
stirred at this temperatare for 20 min and then poured into crushed ice. The mixture was
basified with NaOH solution to pH 8 and extracted with EO (10 mL x 3). The combined
organic layers were washed with water and brine and concentrated. The residue was purified by
column chromatography (petroleum ether) to give a mixture of 2,4-di-tert-butyl-3-nitro-
benzaldehyde and 3,3-di-sers-butyl-2-nitro-benzaldehyde (2:1 by NMR) as 2 yellow solid {14.7
g 82 %). After further purification by column chromatography (petroleum ether), 2,4-di-ters-
butyl-3-nitro-benzaldehyde (2.5 g, contains 10% 3,5-di-rerr-butyl-2-nitro-benzaldehyde) was

isciated,
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[0674] 1,5-Di-tert-butyl-2-difluoromethyl-4-nitro-benzene and 1,5-Di-ert-butyl-3-
diffuoromethyl-2-nitro-benzene

2,4-Di-tert-butyl-3-nitro-benzaldehyde (2.4 g, 9.11 mmol, contaminated with 10% 3,5-di-serz-
butyl-2-nitro-benzaldehyde) in neat deoxofluor solution was stirred at room temperature for 5 h.
The reaction mixture was poured into cooled sat. NaHCOs solution and extracted with
dichloromethane. The combined organics were dried over Na;SOy, concentrated and purified by
colummn cluomatography (petroleum ether) to give 1,5-di-terr-butyl-2-difluoromethyl-4-nitro-
benzene (1.3 g) and a mixture of 1,5-di-fert-butyl-2-difluoromethyl-4-nitro-benzene and 1,5-di-
tert-butyl-3-difluoromethyl-2-nitro-benzene (0.75 g, contains 28 % 1,5-di-sert-butyl-3-

difluoromethyi-2-nitro-benzene).

[86758] E-16; 1,5-Di-fert-butyl-2-difluoromethyl-d-amino-benzene
To a suspension of ron powder (5.1 g, 91.1 mmol) in 50% acetic acid {25 mL) was added 1,5-
di-tert-butyl-2-difluoromethyl-4-nitro-benzene (1.3 g, 4.56 mmol). The reaction mixture was
heated at 115 °C for 15 min. Solid was filtered off was washed with acetic acid and CH.Ch,.
The combined filtrate was concentrated and treated with HCUVMeOH. The precipitate was
collected via filtration, washed with MeQOH and dried to give 1,5-Di-fers-butyl-2-
difluoromethyl-4-amino-benzene HCI salt (E-18) as a white solid (1.20 g, 90 %). 'H NMR
(DMSO-de) 6 7.35-770 (6, J =537 He, L H), 7.56 (5, 1 H), 741 (5, 1 H), 1.33-1.36 (4, T = 8.1
Hz, 1H); ESI-MS 256.3 m/z (MH").

{06761 Example 8

{86771 General scheme:

A) Pd{PPhs)s, KoCOs, B0, THF; B) Pdy(dba)s, P(Bu);, KF, THF

[0678] Method A
In a 2-dram vial, 2-bromoaniline (100 mg, 0.58 mmol) and the corresponding aryl boronic acid
{0.82 mmol} were dissolved in THF (I mL). H;0 (500 pL) was added followed by K,CO5 (200
mg, 1.0 mmol) and Pd(FPha)s (100 mg, 0.1 mmol). The vial was purged with argon and sealed.
The vial was then heated at 75 °C for 18 h. The crude sample was diluted in Et0Ac and filiered
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through a silica gel plug. The organics were concentrated via Savant Speed-vac. The crude
amine was used without further purification,

{3679] Method B
ina 2-dram vial, the corresponding aryl boronic acid (0.58 mmol} was added followed by KF
{110 mg, 1.9 mmol). The solids were suspended in THF (2 mL}, and then 2-bromoaniline (70
uL, 0.58 mmol) was added. The vial was purged with argon for | min. P{Bu)s (100 gL, 10%
sol. in hexanes) was added followed by Pdy(dba}; (900 uyL, 0.005 M in THF). The vial was
purged again with argon and sealed. The vial was agitated on an orbital shaker at room
temperature for 30 min and heated in a heating block at 80 °C for 16 h, The vial was then
cooled to 20 °C and the suspension was passed through a pad of Celite. The pad was washed
with EtOAc (5 mL). The organics were combined and concentrated under vacuum to give a

crude amine that was used without further purification.

{6688] The table below includes the amines made following the general scheme above,

F-1 4 Methyl-biphenyl-2-ylamine A
¥-2 3-Methyl-biphenyl-2-ylamine A
F-3 2-Methyl-biphenyl-2-yiamine A
F-4 23 -Dimethyl-biphenyl-2-yvlamine A
-8 {2'-Amino-biphenyl-4-yi}-methanol A
F-6 N¥4™* N*4*-Dhmethyl-biphenyl-2 4'-diamine B
F-7 2-Trifluoromethyl-biphenyl-2-ylamine B
F-8 (2-Amino-biphenyl-4-yl}-acetonitrile A
F-8 4'-Isobutyl-biphenyl-2-ylamine A
F-1¢ ¥-Trifluoromethyl-biphenyl-2-ylamine B
F-11 2-Pyridin-4-yl-phenylamine B
F-12 2-(1H-Indol-5-y1)-phenylamine B
F-13 3" 4-Dimethyl-biphenyl-2-viamine A
¥F-14 4'-Isopropyl-biphenyl-2-yiamine A
F-15 3'-Isopropyl-biphenyl-2-ylamine A
F-1s 4’»Trifiuommethyimbiphenyi-Z»yiaminé: B
¥-17 4-Methoxy-biphenyl-2-ylamine B
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F-18 F-Methoxy-biphenyl-2-vlamine B
F-18 2-Benzof 1,3 1dioxol-3-yl-phenylamine B
F.20 3-Ethoxy-biphenyl-2-ylamine B
F-21 4'-Ethoxy-biphenyl-2-ylamine B
k.22 2-Ethoxy-biphenyl-2-ylamine B
F-23 4'-Methylsulfanyl-biphenyl-2-vlamine B
F-24 34 -Dimethoxy-biphenyl-2-ylamine B
F258 2.6 -Dimethoxy-biphenyl-2-viamine B
¥-26 2,5 -Dimethoxy-biphenyl-2-ylamine B
¥27 2 4-Dimethoxy-biphenyl-2-viamine B
.28 5-Chloro-2"-methoxy-biphenyl-2-viamine B
¥-29 4-Trifluoromethoxy-biphenyl-2-ylamine B
¥-30 3-Trifluoromethoxy-biphenyl-2-viamine B
F-31 4'-Phenoxy-biphenyl-2-vlamine B
F-32 2-Fluore-3'-methoxy-biphenyl-2-ylamine B
F.33 2'-Phenoxy-biphenyl-2-ylamine B
F-34 2-(2,4-Dimethoxy-pyrimidin-3-yl)-phenylamine B
F-38 3'-Isopropyl-2-methoxy-biphenyl-2-ylamine B
F-36 Z-Triftuoromethoxy-biphenyl-2-ylamine B
¥-37 4'-Fluoro-biphenyl-2-viamine B
¥-38 3-Fluoro-biphenyl-2-ylamine B
¥-39 Z'-Fluoro-biphenyl-2-ylamine B
¥-48 Z2-Amino-biphenyl-3-carbonitrile B
¥-41 4'-Fluoro-3'-methyl-biphenyl-2-ylamine B
F-42 4-Chioro-biphenyil-2-yiamine B
F-43 ¥-Chloro-biphenyl-2-ylamine B
F-44 3,5 -Diflgoro-biphenyl-2-ylamine B
F-45 2 3-Diftuoro-biphenyl-2-viamine B
F-46 3, 4%-Difluoro-biphenyl-2-ylamine B
F-47 24 -Difluoro-biphenyl-2-yiamine B
F-48 2.5 -Difluore-biphenyl-2-yiamine B
3-Chiovo-4"-fluoro-biphenyl-2-yiamine B
F-58 3,5 -Dichloro-biphenyl-2-viamine B

83448338
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F-51 2,5 -Dhchloro-biphenyl-2-ylamine B
F-52 2",3-Dichloro-biphenyl-2-ylamine B
F-53 3 4"-Dichloro-biphenyl-2-ylamine B
F-54 2-Amino-biphenyl-4-carboxyle acid methyl ester B
F.55 2'-Arnino-biphenyl-3-carboxylic acid methyl ester B
¥-56 2-Methylsulfanyl-biphenyl-2-ylamine B
¥-57 N-(Z2'-Amino-biphenyl-3-yl-acetamide B
¥-58 4'-Methanesulfinyl-biphenyl-2-ylamine B
F-58 2" 4-Dichloro-biphenyl-2-ylamine B
F-60 4 -Methanesulfonyl-biphenyl-2-ylamine B
F-61 2-Amino-biphenyl-2-carboxylic acid isopropyl ester B
F-62 2-Furan-2-vi-phenylaming B
F-63 1-{5-(2-Amino-phenyl)-thiophen-2-yij-ethanone B
F.64 2-Benzo[blthiophen-2-yl-phenylamine B
F-68 2-Benzo{bithiophen-3-yi-phenylamine B
¥-66 2-Furan-3-yi-phenylamine B
¥-67 2-{4-Methyl-thiophen-2-yl)-phenylamine B
¥-68 5-{2-Amino-pheny-thiophene-2-carbonitrile B

{0681] Example 10:

QEL HEO,K, Pd-C X -CE

B it SRR .Y

EiOH

Okt Mel, NaO'Bu

Bt ™S

DMF

oM M N

G-1

{6682] Ethyl 2-(4-pitrophenyl)-2-methylpropaneate
Sodium t-butoxide (466 mg, 4.85 mmol) was added to DMF (20 mL) at ¢ °C. The cloudy
solution was re-cooled to 3 °C. Ethyl 4-nitrophenylacetate (1.0 g, 4.78 mmol} was added. The
purple shurry was cooled t0 3 °C and methyl iodide (0.688 mi., 4.85 mmol) was added over 40
min. The mixture was stirred at 5-10 °C for 20 min, and then re-charged with sodium t-butoxide
{466 mg, 4.85 mmol} and methyl iodide (8.699 mL, 4.85 mmol). The mixture was stirred at 5-10
°C for 20 min and a third charge of sodivm t-butoxide (47 mg, 0.48 mmol) was added followed
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by methy! iodide (0.057 ml, 0.9 mmol). Ethyl acetate (100 mL) and HCH{G.I N, 50 mL) were
added. The organic layer was separated, washed with brine and dried over Na;SQy. After
filtration, the filtrate was concentrated to provide ethyl 2-(4-nitrophenyl)-2-methylpropancate

{800 mg, 80 %), which was used without further purification,

[8683] &-1; Ethyl 2-(d-aminophenyl)-2-methyipropanoate
A solution of ethyl 2-(4-nitrophenyD-2-methylpropancate (900 mg, 3.8 mmol) in BEtOH (10 mL)}
was treated with 10% Pd-C (80 mg) and heated t0 45 °C. A solution of potassium formate (4.10
g, 48.8 mmol} in H,O (11 mL) was added over a period of 15 min. The reaction mixture was
stirred at 85 °C for 2 h and then treated with additional 300 mg of PA/C. The reaction was
stirred for 1.3 h and then filtered tdwough Celite. The solvent vohume was reduced by
approximately 30 % under reduced pressure and extracted with EtQAc. The organic layers were
dried over Na,SO4 and the solvent was removed under reduced pressure to yield ethyl 2-(4-
aminophenyl)-2-methyipropanoate {G-1) (670 mg, 85 %). 'H NMR (400 MHz, CDCly) § 7.14
{d, J=85Hz, 2H), 6.65(d, J=86Hz, 2H), 4.10(q, J=7.1 Hz, 2H), 1533 (5, 6H), LIS (1, ¥ =
7.1 Hz, 3H).

{6684] Example {11

OoH
[y O LA, R
| T | |
e O " S
H N AN
G- G2

[8685] -2 2-{4-Aminophenyl}-2-methyipropan-1-ol
A solution of ethyl 2-(4-aminophenyl}-2-methylpropanocate (30 mg, 0.145 mmeol) in THF (I mlL)
was treated with LiAIH, (1M solotion in THF, 0.226 mL, 0.226 mmol) at 0 °C and stirred for 15
min. The reaction was treated with 0.IN NaGH, extracted with EtOAc and the organic layers
were dried over Nap5Q4. The solvent was removed under reduced pressure to yield 2-(4-
aminophenyl}-2-methylpropan-1-of (G-2}, which was used withoutfurther purification: 'H
NMR (400 MHz, CDCly 8 7.17 (d, I = 8.5 Hz, 2H), 6.67 (d, J = 8.5 Hz, 2H), 3.53 (5, 2H), 1.28
{s, 6H).
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{06867 Example 13:

®/ O e, a0y 0 . @X/NH
AN DM _
LN QzN QZN =

BQCEO NaOH /j>§/ HcgzNH PG /\T\QNH&'
1.4-dinxans, H,O L\/ /[\/

[0687] Z-methyl-2-{4d-nitrophenylpropanenitrile
A suspension of sodium fer-butoxide (062 mg, 6.47 mmol) in DMF (20 mL) at 0 °C was treated

g

with 4-nitrophenylacetonitrile (1000 mg, 6.18 mmol) and stirred for 10 min. Methy! jodide (400
pl, 6.47 mmol) was added dropwise over 15 min. The solution was stivred at 0-10°C for 15
min and then at room termperature for additional 13 min. To this purple solution was added
sodium ferr-butoxide (662 mg, 6.47 mmol) and the solution was stirred for 15 min. Methyl
iodide (400 uL., 6.47 munol) was added dropwise over 15 min and the solution was stirred
overnight. Sodium fert-butoxide (192 mg, 1.94 mmol) was added and the reaction was stirred at
§ °C for 10 minutes. Methyl iodide (186 ul, 2.98 mmol) was added and the reaction was stirred
for 1h. The reaction mixture was then partitioned between IN HCI (30 mL) and EtQAc (75
mi). The organic layver was washed with 1 N HC! and brine, dried over Na,80, and
concentrated to yield 2-methyl-2-(4-nitrophenylipropanenitrile as a green waxy solid (1.25 g, 99
%) 'H NMR (400 MHz, CDCEL) § 824 (d, = 8.9 He, 2H), 7.66 (4, T = 8.9 He, 2H), 1.77 (s,
6H).

{0688] 2-Methyl-2-(4-nitrophenyDpropan-1-amine
To a cooled solution of 2-methyl-2-(4-nitrophenyl)propanenitrile (670 mg, 3.5 mmol) in THF
{15 mL) was added BH; (IM in THF, 14 mL, 14 mmol) dropwise at 0 °C. The mixture was
warmed to room temperature and heated at 70 °C for 2 h. IN HCI solution (2 mL) was added,
followed by the addition of NaOH until pH > 7. The mixture was extracted with ether and ether
extract was concentrated to give 2-methyl-2-(4-nitrophenylpropan-1-amine (610 mg, 90 %),
which was used without further purification. "H NMR (400 Mz, CDCI) 8820 (d, I} = 9.0 He,
2H), 7.54 (4, J = 9.0 Hz, 2H), 2.89 (5, 2H), 1.38 (s, 6H).

B544833.1
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{0689] feri-Butyl 2-methyl-2-(4-nitrophenylipropyicarbamate
To a cooled solution of Z-methyl-2-(4-nitrophenyl)propan-1-amine (600 mg, 3.1 mmol) and IN
NaQH (3 mL, 3 mmol} in 1.4-dioxane (6 mL} and water (3 mL) was added Boc, 00 (742 mg, 3.4
mmol) at 0 °C. The reaction was allowed to warm to room temperature and stirred overnight.
The reaction was made acidic with 5% KHSOy solution and then extracted with ethyl acetate.
The organic layer was dried over MgSQO, and concentrated to give tert-buiyl 2-methyl-2-(4-
nitrophenylipropylcarbarsate (725 mg, 80 %), which was used without further purification, 'H
NMR (400 MHz, CDClL3) 8 8.11 (4, F = 8.9 Hz, 2H), 746 (4, F = 8.8 Hz, 2H), 3.63 (5, 2H), 1.31-
1.29 (m, 15H).

10698 G-3; fert-Butyl 2-methyl-2-(d-aminophenyDpropylcarbamate
To a refluxing solution of tert-butyl 2-methyl-2-{4-nitrophenyDpropylcarbamate (725 mg, 2.5
mmol} and ammonium formate (700 mg, 10.9 mmol) in BIOH (25 ml) was added Pd-5%wt on
carbon {400 mg}. The mixture was refloxed for 1 h, cooled and filtered through Celite. The
filtrate was concentrated to give tert-buty! 2-methyl-2-(4-aminophenylpropylcarbamate (G-3)
(330 mg, 83 %), which was used without further purification. ‘H NMR {400 MHz, DMSO-di) 8
6.99(d, I =85 He, 2H), 649 (4, T = 8.6 Hz, 2H), 4.85 (3, 2H), 3.01 (4, = 6.3 Hz, 2H), 1.36 (s,
SH), 1.12 (5, 6H); HPLC ret. time 2.02 min, 10-99 % CHLCN, 5 min run; BESE-MS 265.2 mfz
{(MH").

[6691] Exsmple 13:

[86%92] 7T-Nitro-1,2,3 4-tetrahydro-naphthalen-1-ol
7-Nitro-3,4-dihydro-2H-naphthalen-1-one (200 mg, 1.05 mmol) was dissolved in methanol (3
mi.} and NaBH; (78 mg, 2.05 mmol) was added in portions. The reaction was stirred at room
temperature for 20 min and then concentrated and purified by column chromatography (10-50
% ethyl acetate - hexanes} to yield 7-nitro-1,2,3,4-tetrahydro-naphthalen- 1 -0l (163 mg, 80 %).
"H NMR (400 MHz, CIRCN) § 8.30 (d, J = 2.3 Hz, 11D, 8.02 (dd, T = 8.5, 2.5 Hz, 1H), 7.33 (4,
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F=835Hz, 1H, 478, 1=55Hz, {H), 2.96-2.80 (m, 2H), 2.10-1.99 (m, 2H), 1.86-1.77 (m,
2H); HPLC ret, time 2.32 min, 10-99 % CHLON, 5 min run.

{0683] H-1; 7-Amine-1,2,34-tetrabhydro-naphthalen-1-of
7-nitro-1,2,3 4-tetrahydro-naphthalen-1-of (142 mg, 0.73 mamol) was dissolved in methanol (10
mi} and the flask was flushed with N; (g). 10% P&-C (10 mg) was added and the reaction was
stirred under H; (1 atm) at room temperature overnight. The reaction was filtered and the filtrate
concenirated to yield 7-amino-1,2,3,4-tetrahydro-naphthalen- 1 -0l (H-1) (113 mg, 95 %). HPLC
ret, time (.58 min, 10-99 % CHRCN, 5 min run; ESL-MS 164.5 m/z (MH™).

[¢0694] Exampleid:

Vi

_Neor M, FaC
B B
Pyndsn& £ MeOH
QN 3
N

\ L:\Q
W-m--mp
L HN
HSN’/ EtN, MeoH

O
N, N <
H-‘ﬁ O

{6635] 7-Nitre-34-dihydro-2H-naphthalen-1-one oxime
To a solution of 7-nitro-3,4-dihydro-2H-naphthalen-I-one (300 mg, 2.62 mmol) in pyridine (2
mi.) was added hydroxylamine solution {1 mi., ~50% solution in water). The reaction was
stirred at room temperature for 1 h, then concentrated and purified by cohunn chromatography
{10-3C % ethyl acetate - hexanes) to yield 7-pitro-3,4-dihydro-2H-naphthalen-1-one oxime (471
mg, 88 %). HPLC ret. time 2.67 min, 10-99 % CH;CN, 5 min run; ESI-MS 207.1 mfz (MHED.

{06961 1,2,34-Tetrahydro-naphthalene-1,7-diamine
7-Nitro-3,4-dihydro-ZH-naphthalen-1-one oxime (274 mg, 1.33 mmol) was dissolved in
methanol (10 mL) and the flask was flushed with Na (g). 10 % Pd-C (50 mg) was added and the
reaction was stirved under H; (1 atm) at room temperature overnight. The reaction was filtered

and the filtrate was concentrated to yield 1,2,3,4-tetrahydro-naphthalene-1,7-diamine (207 mg,

-215-
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96 %). "H NMR (400 MHz, DMS0-dg) § 6.61-6.57 (m, 2H), 6.28 (dd, T = 8.0, 2.4 He, iH}, 4.62
{s, 2H), 3.38 (m, 1H), 2.48-2.44 {m, ZH}, 1.78-1.70 (m, 2H), 1.53-1.37 {(m, 2H).

{86971 B-2; (7-Amino-1,3,34-tetrshydro-naphthaien-L-yh-carbamic acid fers-

butyl ester
To a solution of 1,2,3 4-tetrahydro-naphthalene-1,7-diamine (154 mg, (.95 mmeol) and
triethylamine (139 yl., 1.0 nunol} in methano! (2 mL)} cooled to 0 °C was added di-fers-butyl
dicarbonate {207 mg, 0.95 mmol). The reaction was stirred at 0 °C and then concentrated and
purified by coluran chromatography (5--30 % methanol - dichloromethane) to vield (7-amino-
1,2,3,4-tetrahydro-naphthalen-1-y1}-carbamic acid tert-buty! ester (H-2) (327 mg, quant.).
HPLC ret. time 1.895 min, 10-99 % CH;CN, 5 min run; BSE-MS 263.1 m/z (M.

{3698} Exampile 18:

; (f*’\?
Sy o Br : 2 D i i
S A S w0t O
X " N, B0 OOF, - f/A\\.T/A\ aT CFR O i ';%f ﬁ
ﬂ . B0, MeOM i f;} i PO, PS-PPh, e S e
o S K00, DM : H

{0699} N-(2-Brome-benzyi)-2,2,2-trifluorc-acetamide
To a solution of 2-bromobenzylamine (1.3 mi, 10.8 mmol) in methano! (5 mL) was added ethyl
triftuoroacetate (1.54 mi, 21.6 mmol} and triethylamine (1.4 mL, 10.8 mmol} under a nitrogen
atmosphere. The reaction was stirred at room temperature for 1 h. The reaction mixture was
then concentrated under vacuum to yield N-(2-bromo-benzyl)-2,2,2-wifluoro-acetamide (3.15g,
quant.}). HPLC ret. time 2.86 min, 10-99 % CH>CN, S min run; BESI-MS 283.9 w/z (MHE".

18708] k-1; N-(4'-Amino-biphenyl-2-yimethyl)-2,2,2-trifluoro-acetamide
A mixture of N-(2-bromo-benzyl}-2,2,2-trifluoro-acetamide (282 mg, 1.0 mmo}), 4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yhaniline (284 mg, 1.3 mmol), PAOAC): (20 mg, 0.09 mmol)
and PS-PPh; (40 mg, 3 munol/ g, 0.12 mumol) was dissolved in DMF (5 mL) and 4M K004
solution (0.3 mL) was added. The reaction was heated at 80 °C overnight. The mixture was
filtered, concentrated and purified by column chromatography (0~50 % ethyl acetate - hexanes)
to yield N-(4"-amino-biphenyl-2-ylmethyl}-2,2,2-trifluoro-acetamide (I-1) (143 mg, 49 %).
HPLC ret. time 1.90 min, 10-99 % CH3CHN, 5 min run; ESI-MS 295.5 m/iz (ME™).
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{0761} Cornmercially available amines

§~1 2-methoxy-5-methyibenzenamine
J-2 2,6-diisopropylbenzenamine
5-3 pyridin-2-amine
J-4 4-pentylbenzenamine
-3 isoquinolin-3-amine
-6 aniline
37 4-phenoxybenzenamine
5-8 2-(2,3-dimethyiphenoxy)pyridin-3-amine
4-8 4-gthynylbenzenamine
J-18 2-sec-butylbenzenamine
J-11 2-amino-4,5-dimethoxybenzonitrile
3-12 2-tert-butyibenzenamine
J-13 I~{7-amino-3,4-dihydroisoguinolin-2{ 1H)-vliethanone
3-14 4-(4-methyl-4H-1,2 4-triazol-3-ybenzenamine
3-15 2-Aminomethyl-biphenyl-4-yiamine
J-16 1H-Indazol-6-ylamine
3-17 2-(Z-methoxyphenoxy)-3-(rifluoromethylbenzenamine
43-18 2-tert-butylbenzenamine
J-19 2.4.6-trimethyibenzenamine
J-28 5,6-dimethyl-1H-benzoldlimidazol-2-amine
23 2,3-dihydro-1H-inden-4-amine
§-32 2-sec-butyl-6-ethylbenzenamine
J-23 quinolin-S-amine
J-24 4-(benzyloxybenzenamine
535 2-Methoxy-biphenyl-2-viamine
28 benzofcli 1,2, 51thiadiazol-4-amine
J-27 3-benzyibenzenamine
J-28 4-isopropylbenzenaming
- 2317 -
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3-38 2~{phenylsulfonyl}benzenamine

3-38 2-methoxybenzenarmine

J-31 4-amino-3-ethylbenzonitrile

3-32 4-methylpyridin-Z-amine

3-33 4-chlorobenzenamine

3-34 2-{benzyloxyibenzenamine

3-35 2-amino-G-chlorobenzonitrile

3-36 3-methylpyridin-2-amine

537 4-aminobenzonitrile

$-38 3-chioro-2,6-diethylbenzenamine

3-39 3-phenoxybenzenamine

J-48 2-benzylbenzenamine

J-41 2-(2-flucrophenoxypyridin-3-amine

R S-chioropyridin-2-amine

5-43 Z-{trifluoromethylibenzenamine

3-44 (4-(Z2-aminophenyi)piperazin-1 -y} phenyDmethanone

J-48 {H-benzoldi 1,2, 3)triazol-5-amine

J-46 2-(1H-indol-2-yDibenzenamine -

347 4-Methyl-biphenyl-3-viamine

J-48 pyridin-3-amine

J-49 3 4-dimethoxybenzenamine

S50 3H-berzoldhimidazol-5-amine

J-8% 3-amincbenzonitrile

J-82 &-chloropyridin-3-amine

3-83 o-tofuidine

-84 {H-indol-S-amine

J-55 {1,2.4}miazolol 1, 5-a)pyridin-8-amine

386 Z-methoxypyridin-3-amine

5-87 2-butoxybenzenamine

J-58 2.6-dimethylbenzenamine

J-59 2-{methylthio)benzenamine

S-68 2-{S-methylfuran-2-ylbenzenamine

361 3-{4-aminophenyl)-3-ethylpiperidine-2,6-dione
- 288 -
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J-62 2 4-dimethylbenzenamine
S-63 S-fluoropyridin-2-aming
J-64 4-cyclohexylbenzenamine
J-65 4-Aminc-benzenesuifonamide
J-66 2-ethylbenzenamine
J-87 4-fluoro-3-methylbenzenamine
J-68 2,6-dimethoxypyridin-3-amine
J-6% 4-zert-butylbenzenamine
376 4-sec-butylbenzenamine
3-71 5,8,7 8-teirabydronaphthalen-2-amine
372 3-{Pyrrolidine- -sulfonyl-phenyiamine
3-73 4-Adamantan-1-yi-phenylamine
374 3-amino-3,6,7 8-tetrahydronaphthalen-2-0l
78 benzoldii 1,3]dioxol-5-amine
376 5-chlore-2-phenoxybenzenamine
377 Ni-tosylbenzene-1,2-diamine
578 3 4-dimethylbenzenamine
378 2-(ifluoromethylthio)benzenamine
J3-80 iH-indol-7-amine
J-8% 3-methoxybenzenamine
3-82 quinolin-8-amine
§-83 2-(2,4-diflucrophenoxy)pyridin-3-amine
4-84 2-{4-aminophenylacetonitrile
J-BS 2,6-dichlorohenzenamine
J-86 2,3-dihydrobenzofuran-S-amine
J-87 p-toluidine
I-88 2-methylquinclin-8-amine
3-89 2-tert-butylbenzenamine
J-98 3-chlorobenzenamine
J-83 4-tert-butyl-2-chlorobenzenamine
J-92 2-Amino-benzenesulfonamide
J-83 i-(2-aminophenybethanons
3-94 m~-toluidine

~ 219 -
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J-958 2-(3-chloro-3-(rifluoromethylpyridin-2-yloxy thenzenamine
386 2-amino-6-methylbenzonitrile
3-97 2-{prop-1-en-2-yhbenzenamine
J-88 4-Amino-N-pyridin-2-yl-benzenesalfonamide
3-9% 2-ethoxybenzenamine
J-160 naphthalen-{-amine
J-181 Biphenyl-Z-ylamine
J-182 2-(rifluoromethyl}-4-isopropylbenzenamine
J-163 2,6-diethylbenzenamine
J-104 3-{iftucromethypyridin-2-amine
J-185 2-amincbenzamide
J-186 3-(wifluoromethoxybenzenamine
3107 3,.3-bis{zrifluoromethyl}benzenamine
J-108 4-vinylbenzenamine
J-18% 4-{triflucromethyDbenzenamine
J-118 2-morpholinobenzenamine
J-11% S-amino- 1 H-benzoldlimidazol-2(3H)-one
J-113 guinolin-2-amine
J-113 3-methyl-1H-indol-4-amine
J-114 pyrazin-2-amine
118 {-(3-aminophenylethanone
J-116 2-gthyl-6-1sopropylbenzenamine
J3-117 2-(3-(4-chlorophenyl)-1,2,4-oxadiazol-5-ylbenzenamine
J-118 N-(4-amino-2,5-diethoxyphenylbenzamide
J-118 5,6,7 8-tetrahydronaphthalen-1-amine
J-128 2-(1H-benzo[d}imidazol-2-yDbenzenamine
J-123 1, 1-Dioxo-1H- Hambda*6*-benzo{blthiophen-6-ylamine
J-122 2,3-diethoxybenzenamine
J-323 2-isopropyl-G-methylbenzenamine
J-124 tert-butyl S-amino-3 4-dihydroisoquinoline-2{1 Hj-carboxyiate
J-138 2-(Z-aminophenyliethanol
J-138 {4-aminophenylimethanol
J-127 S-methylpyridin-2-amine

§544833.1
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5-128 2-{pyrrolidin- {-yi}benzenamine
J-129 4-propylbenzenamine
J-138 3.4-dichiorobenzenamine
131 2-phenoxybenzenamine
J-132 Biphenyl-2-ylamine
J-133 2-chlorobenzenamine
J-134 2-amino-4-methylbenzonitrile
5-138 {2-aminophenyl}{phenylimethanone
J-136 aniling
J-137 3-(tnflucromethylthioYbenzenamine
J-138 2-(2,5-dimethyl- 1 H-pyrrol-1-vitbenzenamine
3-139 4-{Morpholine-4-sulfonyi}-phenyiamine
3-148 2~-methylbenzo{dithiazol-5-amine
J-141 2-amino-3,5-dichiorobenzonitrile
3-142 2-fluoro-4-methylbenzenamine
J-143 &-cthylpyridin-2-amine
J-144 2-(1H-pyrrol-1-ylibenzenamine
J-148% 2-methyl-1H-indol-5-amine
J-146 guinolin-6-amine
$-147 {H-benzofdlimidazol-2-amine
4-148 2-o-tolytbenzo{dioxazol-S-amine
J-149 3-phenylpyridin-2-amine
J-158 Biphenyl-2-ylamine
F-15% 4-{difluoromethoxy)benzenaming
§-182 S-tere-butyl-Z-methoxybenzenamine
J-153 2-(2-tert-butyiphenoxy)benzenamine
$-154 3-aminobenzamide
$-188 4-morpholinobenzenamine
J-156 G-aminobenzgldioxazol-2(3H)-one
3187 2-phenyl-3H-benzoldlimidazol-5-amine
J-158 2,5-dichloropyridin-3-amine
3159 2,5-dimethylbenzenamine
S-168 4-(phenylthioYbenzenamine

85448331
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J-161 9H-fluoren-1-amine
3162 Z2-{4-aminophenyl)-1,1,1.3,3,3-hexafluoropropan-2-ol
J-163 4-bromo-2-cthylbenzenamine
J-164 4-methoxybenzenamine
J-165 3-{Piperidine-1-sulfonyl}-phenylamine
J-166 quinoxalin-G-amine
3-167 &-(trifluoromethylpyridin-3-amine
J-168 3-{ifluoromethyl-2-methylbenzenamine
J-169 (Z-aminophenyD{phenylimethanol
J-170 aniline
3171 6-methoxypyridin-3-amine
5172 4-butylbenzenamine
J-173 3-{Morpheline-4-sulfonyl}-phenylamine
3174 2,3-dimethyibenzenamine
J-178 aniline
4-176 Biphenyl-2-viamine
3177 2-{2,4-dichlorophenoxy)benzenamine
J-178 pyridin-4-amine
J-179 2-{4-methoxyphenoxy }-S-(triflucromethyl}henzenamine
J-18¢ &-methylpyridin-2-amine
J-18% S-chloro-2-fluorobenzenamine
J-182 {H-indol-4-amine
J-183 S-morpholinopyridin-3-amine
3-184 aniline
J-185 {H-indazol-5-amine
J-186 2-{{Cyclohexyl-methyl-amino)-methyll-phenylamine
5-187 2-phenylbenzoldioxazol-5-amine
J-188 naphthalen-2-amine
J-188 2-amincbenzoniirile
J-158 NI Ni-diethyl-3-methylbenzene-1 4-diamine
J-181 aniline
J-1%2 2-butylbenzenamine
J-193 1-{(4-aminophenyljethanol
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3-184 2-amino-4-methylbenzamide
J-188 guinolin-3-amine
J-196 2-(piperidin-1-yDbenzenamine
J-197 3-Amino-benzenesulfonamide
3-198 2-ethyl-6-methylbenzenamine
5199 Biphenyl-d-ylamine
J-206 2-{o-tolyloxyibenzenamine
J-20% 5-amino-3-methylbenzo{dloxazol-2(3H-one
J-382 4-gthylbenzenamine
J-263 2-isopropylbenzenamine
5-204 I-{rifluoromethyDbenzenamine
J-208 2-amino-6-fluorobenzonitrile
J-206 2-(2-aminophenyhacetonitrile
3-287 2-(4-fluorophenony)pyridin-3-amine
J-208 aniline
3209 2-{4-methylpiperidin- 1 -yl}benzenamine
3-21¢ 4-fluorohenzenamine
J-211 2-propyibenzenamine
J-213 4-(miftuoromethoxyibenzenamine
3213 3-aminophenol
J-214 2. 2-difluorobenzoldi{1,31dioxol-S-amine
J-215 2,2,3.3-tetrafluore-2, 3-dihydrobenzo{bj{ 1 4ldioxin-6-amine
3216 N-(3-aminophenyljacetamide
5257 t-(3-aminophenyl}-3-methyi-1H-pyrazol-3(dH}-one
J-218 S-(frifluoromethyDbenzene-1,3-diamine
3-219 5-tert-butyl-2-methoxybenzene-~ 1, 3-dlamine
J-228 N-{3-amino-4-ethoxyphenybhacetamide
3-221 N-(3-Amino-phenyl}-methanesulfonamide
J3-222 N-(3-aminophenylipropionamide
J-223 NI NI-dimethylbenzene-{,3-diamine
3224 N-(3-amino-4-methoxyphenyllacetamide
J-325 benzene-1,3-diamine
226 4-methylbenzene-1,3-diamine
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5227 {H-indol-6-amine

J-238 6,7.8 9-tetrahydro-SH-carbazol-2-amine
5-228 {H-indol-6-amine

J-238 {H-indol-6-amine

J-231 iH-indol-6-amine

3-232 {H-indol-6-amine

J-233 {H-indol-6-amine

J-234 {H-indol-6-amine

3-238 {H-indol-6-amine

$-236 iH-indol-6-amine

3337 {H-indol-6-amine

J-238 {H-indol-6-amine

J-23% {-{6-Amino-2,3-dihydro-indol- 1-yi)-ethanone
J-240 3-Chloro-benzene-1,3-diamine

{0782} Awides (Compounds of formula I)

{6703] General scheme:

R¥ 0] O
K2 2.
~ OH a
f i e
P
B3 E‘Eé 2t B3
R4 F8

a) AryR7TNH, coupling reagent, base, solvent. Examples of conditions used:
HATU, DIEA, DMF, BOP, DIEA, DMF; HBTU, BN, CHCly; PFP-TFA, pyridine

{8784} Specific example:

op 138 HATU

e s s mna J00

DIEA, DMF

&1 Hs
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[§785] 218; 4-Oxo-N-phenyl-1H-quinoline-3-carboxamide
To a solution of 4-hydroxy-quinoline-3-carboxylic acid {A-~1} (19 mg, 0.1 mmal), HATU (38
mg, O.1mmel) and DIEA (34.9 gL, 0.2rmmel) in DMF (1 mL) was added aniline {(18.2 ul, 0.2
mmol} and the reaction mixture was stirred at room tewperature for 3 h. The resulting solution
was filtered and purified by HPLC (10-99 % CH,CN / H,0) 1o yield 4-oxo-N-phenyl-1H-
quinoline-3-carboxamide (215) (12 mg, 45 %). 'H NMR {400 MHz, DMSO-dy) 8 12.97 G, 1H),
1250 (s, 1H), 8.89 (s, 1H), 834 {dd, J = 8.1, 1.1 Hz, 1H), 7.83 (1, T =83 Hz, 1H), 7.75 (m, 3H),
T35, T=81He 18,737 I=T79He, 2H), 710 (1, I = 6.8 Hz, 1H); HPLC ret. time 3.02
min, 10-99 % CHLUN, 5 min run; ESI-MS 265.1 mfz (MHED.

[8708] The table below lists other examples synthesized by the general scheme above.,

3 At 357
) A 116
3 At G2
g A Ea
7 At ERTT
$ At %
g & 3187
11 A F7
i2 A 3
i3 A £2
18 A3 358
18 Ay e
18 A J-181
19 A FRTT)
20 A 4350
21 A Jg8
233 A RXT
24 A1 37z
25 A F57
28 A1 J-168
28 A2 208
T AT 387
3z A 821
- 225 -
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e A1 227
34 &3 C-18
38 A1 -2083
37 A1 4-80
38 &1 J-48
33 A-17 L-10
40 &1 128
42 &1 488
43 &1 {18
44 &1 J-148
45 &1 J-208
47 &1 J-102
48 A1 Jo181
48 &1 F-28
58 A J-18
&% AT 828
&3 A1 B2
53 A1 J-178
&4 A1 S-28
58 A1 Jo218
58 &1 474
&7 A1 J-81
58 &1 B4
58 &1 F-38
&0 &1 811
81 &1 Jo174
82 &1 J-108
&3 &1 47
84 &1 Jo111
68 A1 J-214
&7 &-10 J-238
88 &1 F-88
89 A1 &8
70 &1 F-11
71 &1 P81
72 A1 488
73 A1 J-157
74 A1 4-104
78 A1 J-188

8344833.1

- 226 -



WO 2011/072241 PCT/US2010/059920
78 &1 F-48
77 &1 B-20
78 A1 4-82
78 At Fod1
&G &1 £-38
81 Het S-233
82 A1 100
83 A F-4¢
84 A1 32
85 A1 F-83
88 A1 J~18
87 A4 438
88 A1 G-3
88 &1 134
a8 A1 418
a1 &1 J-38
82 &1 13
83 A1 F88
85 A1 J-188
98 &1 88
&7 A-1 F-34
8¢ A1 )

160 A1 S182
162 A~Y J-117
1063 A2 -8
104 A1 54
108 &1 J-11
107 A1 De-8
108 &1 BG-3
108 &1 DG4
118 A1 J-84
111 A1 J-43
112 A1 J-238
113 At 87
114 A1 018
118 A1 F-82
118 A3 J-228
118 A1 F-12
128 At o1
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121 At J-130
122 A-1 S48
123 &3 F-88
134 A2 B-2