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ANTIVIRAL COMPOUNDS AND USES THEREOF 

CROSS-REFERENCE TO RELATED PATENT APPLICATIONS 

[0001} This patent application claims priority to U.S. Provisional Patent Application No. 61/163,157 
(filed March 25,2009). The entire text of that application is incorporated by reference into this patent 

application. 

FIELD OF THE INVENTION 

[0O02| This invention is directed to: (a) compounds and salts thereof that, inter alia, are useful as 
hepatitis C virus (HCV) inhibitors; (b) intermediates useful for the preparation of such compounds 
and salts; (c) compositions comprising such compounds and salts; (d) methods for preparing such 

intermediates, compounds, salts, and compositions; (e) methods of use of such compounds, salts, and 

compositions; and (f) kits comprising such compounds, salts, and compositions. 

BACKGROUND OF THE INVENTION 

[00031 Hepatitis C is a blood-borne, infectious, viral disease that is caused by a hepatotropic virus 
called HCV. At least six different HCV genotypes (with several subtypes within each genotype) are 
known to date. In North America, HCV genotype 1 a predominates, followed by HCV genotypes 1 b, 

2a, 2b, and 3a. In the United States, HCV genotypes 1,2, and 3 are the most common, with about 
80% of the hepatitis C patients having HCV genotype I. In Europe, HCV genotype lb is 

predominant, followed by HCV genotypes 2a, 2b? 2c, and 3a. HCV genotypes 4 and 5 are found 

almost exclusively in Africa. As discussed below, the patient's HCV genotype is clinically important 

in determining the patient's potential response to therapy and the required duration of such therapy. 
(0004] An HCV infection can cause liver inflammation (hepatitis) that is often asymptomatic, but 

ensuing chronic hepatitis can result in cirrhosis of the liver (Fibrotic scarring of the liver), liver cancer, 
and/or liver failure. The World Health Organization estimates that about 170 million persons 

worldwide are chronically infected with HCV, and from about three to about four million persons are 

newly infected globally each year, According to the Centers for Disease Control and Prevention, 

about four million people in the United States are infected with HCV. Co-infection with the human 

immunodeficiency virus (HIV) is common, and rates of HCV infection among HIV positive 

populations are higher. 
10005] There is a small chance of clearing the virus spontaneously, but the majority of patients with 
chronic hepatitis C will not clear it without treatment. Indications for treatment typically include 

proven HCV infection and persistent abnormal liver function tests. There are two treatment regimens 

that are primarily used to treat hepatitis C: monotherapy (using an interferon agent - either a 

"conventional" or longer-acting pegyiated interferon) and combination therapy (using an interferon 

agent and ribavirin). Interferon, which is injected into the bloodstream, works by bolstering the 

immune response to HCV; and ribavirin, which is taken orally, is believed to work by preventing 

HCV replication. Taken alone, ribavirin does not effectively suppress HCV levels, but an 
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interferon/ribavirin combination is more effective than interferon alone. Typically, hepatitis C is 

treated with a combination of pegylated interferon alpha and ribavirin for a period of 24 or 48 weeks, 

depending on the HCV genotype. 
[0OO6j The goal of treatment is sustained viral response « meaning that HCV is not measurable in 

the biood after therapy is completed. Following treatment with a combination of pegylated interferon 

alpha and ribavirin, sustained cure rates (sustained viral response) of about 75% or better occur in 

people with HCV genotypes 2 and 3 in 24 weeks of treatment, about 50% in those with HCV 

genotype 1 with 48 weeks of treatment, and about 65% in those with HCV genotype 4 in 48 weeks of 

treatment 
[0607} Treatment may be physically demanding, particularly for those with prior history of drug or 
alcohol abuse, because both interferon and ribavirin have numerous side effects. Common interferon-

associated side effects include flu-like symptoms, extreme fatigue, nausea, loss of appetite, thyroid 

problems, high blood sugar, hair loss, and skin reactions at the injection site. Possible serious 

interferon-associated side effects include psychoses {e.g., suicidal behavior), heart problems (e.g., 

heart attack, low blood pressure), other internal organ damage, biood problems {e.g., blood counts 
falling dangerously low), and new or worsening autoimmune disease (e.g., rheumatoid arthritis). 

Ribavirin-associated side effects include anemia, fatigue, irritability, skin rash, nasai stuffiness, 

sinusitis, and cough. Ribavirin can also cause birth defects, so pregnancy in female patients and 

female partners of male patients must be avoided during treatment and for six months afterward, 

[O00S| Some patients do not complete treatment because of the serious side effects discussed above; 

other patients (non-responders) continue to have measurable HCV levels despite treatment; and yet 

other patients (reiapsers) "clear" the virus during therapy, but the virus returns sometime after 

completion of the treatment regimen. Thus, there continues to be a need for alternative compounds, 

compositions, and methods of treatment (used either in combination with or in lieu of an interferon 
agent and/or ribavirin) to alleviate the symptoms of hepatitis C5 thereby providing partial or complete 

relief. This invention provides compounds (including salts thereof), compositions, and methods of 

treatment that generally address such a need. 

SUMMARY 
1O0O9| This disclosure is directed to compounds that correspond in structure to formula (I): 

O 

(i); 
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10010J In formula (1): 
ft 

is selected from the group consisting of single carbon-carbon bond and double carbon-
carbon bond; 

R! is selected from the group consisting of hydrogen, methyl, and nitrogen-protecting group; 
R1 is selected from the group consisting of hydrogen, halo, hydroxy, methyl, cyclopropyl, and 

cyclobutyl; 

RJ is selected from the group consisting of hydrogen, halo, oxo, and methyl; 
R4 is selected from the group consisting of 

R6 

R7 R5 

R7 R5 

R5 is selected from the group consisting of halo, alky!, alkenyl, alkynyl, nitro, cyano, azido, 
alkyloxy, alkenySoxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, alkylsutfonyl, carbocyclyl, 

and heterocyclyl, wherein: 
(a) the amino, aminocarbonyl, and aminosulfonyl optionally are substituted with: 

(I) one or two substituents independently selected from the group 
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consisting of alkyl, alkenyl, alkynyl, and alkylsulfonyi, or 

(2) two substituents that, together with the amino nitrogen, form a 
single-ring heterocyclyl, and 

(b) the alkyl, alkenyl, alkynyl, alkyloxy, alkenyloxy, alkynyloxy, and alkylsulfonyi, 

optionally are substituted with one or more substituents independently selected from the 

group consisting of halo, oxo, nitro, cyano, azido, hydroxy, alkyl, amino, alkyloxy, 
carbocyclyl, and heterocyclyl, wherein: 

the amino optionally is substituted with: 

(1) one or two substituents independently selected from the group 
consisting of alkyl, alkenyl, alkynyl, alkylcarbonyl, alkylsulfonyi, 

alkyloxycarbonyl, carbocyclyl, heterocyclyl, carbocyclvlalkyl, and 

heterocyciylalkyS, or 

(2) two substituents that, together with the amino nitrogen, form a 
single-ring heterocyclyl, and 

(c) the carbocyclyl and heterocyclyl optionally are substituted with up to three 
substituents independently selected from the group consisting of alkyl, alkenyl, alkynyl, halo, 
oxo, nitro, cyano, azido, hydroxy, amino, alkyloxy, trimethylsilyl, carbocyclyl, and 
heterocyclyl, wherein: 

the amino optionally is substituted with: 

(1) one or two substituents independently selected from the group 

consisting of alkyl, alkenyl, alkynyl, alkylcarbonyl, alkylsulfonyi, 

alkyloxycarbonyl, carbocyclyl, heterocyclyl, carbocyclylalkyl, and 
heterocyciylalkyl, or 

(2) two substituents that, together with the amino nitrogen, form a 
single-ring heterocyclyl; 

R* is selected from the group consisting of hydrogen, hydroxy, alkyl, alkenyl, alkynyl, 

alkyloxy, alkenyioxy, alkynyloxy, alkylsulfonyloxy, amino, carbocyclylsulfonyloxy, 

haloalkylsulfonyloxy, and halo; 
R7 is selected from the group consisting of hydrogen, Cj-Q-carbocyclyl, 5-6-membered 

heterocyclyl, fused 2-ring carbocyclyl, and fused 2-ring heterocyclyl, wherein: 
the Cj-Q-carbocydyl, 5-6-membered heterocyclyl, fused 2-ring carbocyclyl, and 

fused 2-ring heterocyclyl optionally are substituted with one or more substituents 

independently selected from the group consisting of RE, RF, Rc, RH, R1, R*, and RK; 

each RE is independently selected from the group consisting of halo, nitro, hydroxy, oxo, 

carboxy, cyano, amino, imino, azido, and aldehydo, wherein: 

the amino optionally is substituted with one or two substituents independently 
selected from the group consisting of alkyl, alkenyl, and alkynyl; 
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each RF is independently selected from the group consisting of alkyl, alkenyl, and alkynyl, 

wherein: 

each such substituent optionally is substituted with one or more substituents 
independently selected from the group consisting of carboxy, hydroxy, halo, amino, imino, 
nitro, azido, oxo, aminosulfonyl, alkylsulfonyi, alkyloxycarbonyl, alkenyloxycarbonyl, 

alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarhonyloxy, alkynylcarbonyioxy, alkyloxy, 
alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and aminocarbonyl, wherein: 

the amino, imino, aminosulfonyl, aminocarbonyl, carbocyclyl, and 

heterocyclyl optionally are substituted with one or two substituents independently 

selected from the group consisting of alkyl, alkenyl, alkynyl, alkylsulfonyi, 

alkenylsulfonyl, alkynylsulfonyl, alkylsulfonylamino, hydroxy, and alkyloxy, 

wherein: 
amino portion of the alkylsulfonylamino optionally is substituted 

with a substituent selected from the group consisting of alkyl, alkenyl, and 

alkynyl; 

each Rc is independently selected from the group consisting of carbocyclyl and heterocyclyl, 

wherein: 
each such substituent optionally is substituted with one or more substituents 

independently selected from the group consisting of alkyl, alkenyl, alkynyl, carboxy, 

hydroxy, halo, amino, nitro, a2ido, oxo, aminosulfonyl, alkyloxycarbonyl, 

alkenyloxycarbonyl, alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarhonyloxy, 

alkynylcarbonyioxy, alkyloxy, alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and 

aminocarbonyl, wherein: 

the amino, aminosulfonyl, and aminocarbonyl optionally are substituted with 

one or two substituents independently selected from the group consisting of alkyl, 
alkenyl, alkynyl, alkylsulfonyi, alkenylsulfonyl, and alkynylsulfonyl; 

each Ru is independently selected from the group consisting of alkyloxy, alkenyloxy, 

alkynyloxy, alkylsulfonyioxy, alkenylsulfonyloxy, and alkynylsulfonyloxy, wherein: 

each such substituent optionally is substituted with one or more substituents 

independently selected from the group consisting of carboxy, hydroxy, halo, amino, nitro, 

azido, oxo, aminosulfonyl, alkyloxycarbonyl, alkenyloxycarbonyl, alkynyloxycarbonyl, 
alkylcarbonyloxy, alkenylcarhonyloxy, alkynylcarbonyioxy, alkyloxy, alkenyloxy, 
alkynyloxy, carbocyclyl, heterocyclyl, cyano, and aminocarbonyi, wherein: 

the amino, aminosulfonyl, and aminocarbonyl optionally are substituted with 
one or two substituents independently selected from the group consisting of alkyl, 

alkenyl, alkynyl, alkylsulfonyi, alkenylsulfonyl, and alkynylsulfonyl; 

each R1 is independently selected from the group consisting of alkylcarbonyl, 
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alkenylcarbonyl, alkynylcarbonyl. aminocarbonyl, alkyloxycarbonyl, carbocyclylcarbonyl, and 
heterocyclylcarbonyl, wherein; 

(a) the alkylcarbonyl, alkenylcarbonyl, and alkynylcarbonyl optionally are substituted 

with one or more substituents independently selected from the group consisting of carboxy, 
hydroxy, halo, amino, nitro, azido, oxo, aminosulfonyl, alkyloxycarbonyl, 

alkenyloxycarbonyl, alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarbonyloxy, 

alkynylcarbonyioxy, alkyloxy, alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and 
aminocarbonyl, and 

(b) the aminocarbonyl optionally is substituted with one or two substituents 

independently selected from the group consisting of alkyl, alkenyl, alkynyl, alkyloxyalkyl, 

carbocyclyl, heterocyclyl, alkylsulfonyi, and alkylsuifonylamino, wherein: 

the carbocyclyl and heterocyclyl optionally are substituted with one or two 
substituents independently selected from the group consisting of halo, alkyl, and oxo; 

each RJ is independently selected from the group consisting ofcarbocyclylsulfonylamino, 
heterocyclylsulfonylamino, alkylcarbonylamino* aikenylcarbonylamino, alkynylcarbonylamino, 
alkyloxycarbonylamino, alkenyioxycarbonyiamino, alkynyloxycarbonylamino, alkylsuifonylamino, 

alkenylsulfonylamino, alkynylsulfonylamino, ammocarbonylamino, alkyloxycarbonylaminoimino, 

alkylsulfonylammoimino, alkenylsulfonylaminoimmo, and alkynylsulfonylaminoimino, wherein: 

(a) the amino portion of such substituents optionally is substituted with a substituent 

independently selected from the group consisting of carbocyclyialkyl, heterocyclylalkyl, 

alkylcarbonyloxy, aminocarbonyialkyl, alkyl, alkenyl, alkynyl, alkylcarbonyl, 
alkenylcarbonyl, alkynylcarbonyl, alkyloxycarbonyl, alkyloxyalkyloxycarbonyl, 
alkylcarbonyloxyalkyl, and alkylsulfonyi, wherein: 

(1) the carbocyclyl portion of the carbocyclyialkyl and the heterocyclyl 

portion of the heterocyclylalkyl optionally are substituted with one or more 

substituents independently selected from the group consisting of alkyl, alkenyl, 

alkynyl, carboxy, hydroxy, alkyloxy, alkenyloxy, alkynyloxy, halo, nitro, cyano, 

azido, oxo, and amino, and 
(2) the amino portion of the aminocarbonyialkyl optionally is substituted with 

one or two substituents independently selected from the group consisting of alkyl, 

alkenyl, and alkynyl, 

(b) the alkyl, alkenyl, and alkynyl portion of such substituents optionally is 

substituted with one or more substituents independently selected from the group consisting of 
carboxy, halo, oxo, amino, alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, 
carbocyclyl, heterocyclyl, and cyano, wherein: 

the amino optionally is substituted with one or two substituents independently 

selected from the group consisting of alkyl, alkenyl, alkynyl, alkyloxy, alkenyloxy, 
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and alkynyloxy, wherein: 

the alkyl optionally is substituted with one or more hydroxy; 

(c) the carbocyclyl and heterocyclyl portions of such substituents optionally are 

substituted with one or more substituents independently selected from the group consisting of 

alkyl, alkenyl, alkynyl, carboxy, hydroxy, alkyloxy, alkenyloxy, alkynyloxy, halo, nitro, 

cyano, azido, and amino, wherein: 

the amino optionally is substituted with one or two substituents independently 

selected from the group consisting of alkyl, alkenyl, and alkynyi; and 

each RK is independently selected from the group consisting of aminosulfonyl. alkylsulfonyi, 

alkenylsulfonyl, and alkynylsulfonyl, wherein: 

(a) the alkylsulfonyi, alkenylsulfonyl, and alkynylsulfonyl optionally are substituted 

with one or more substituents independently selected from the group consisting of carboxy, 

hydroxy, halo, amino, nitro, azido, oxo, aminosulfonyl, alkyloxycarbonyl, 

alkenyloxycarbonyl, alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarhonyloxy, 

alkynylcarbonyioxy, alkyloxy, alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and 

aminocarbonyl, wherein: 

the amino, aminosulfonyl, and aminocarbonyl optionally are substituted with 

one or two substituents independently selected from the group consisting of alkyl. 

alkenyl, and alkynyl; and 

(b) the aminosulfonyl optionally is substituted with one or two substituents 

Independently selected from the group consisting of alkyl, alkenyl, and alkynyl. 

jOOll] This disclosure also is directed to the salts (including pharmaceutical^ acceptable salts) of the compounds 

of the disclosure. 

{0012] This disclosure also is directed to compositions (including pharmaceutical compositions) that 

comprise one or more compounds and/or salts of the disclosure, and, optionally, one or more 

additional therapeutic agents. 

[0013} This disclosure also is directed to kits that comprise one or more compounds and/or salts of the disclosure, 

and, optionally, one or more additional therapeutic agents. 

[0014] This disclosure also is directed to methods of use of the compounds, salts, compositions, and/or kits of the 

disclosure to, for example, inhibit replication of an RNA virus (including HCV), treat 

a disease treatable by inhibiting HCV ribonucleic acid (RK A) polymerase (including hepatitis C). 

j0015| This disclosure also is directed to a use of one or more compounds and/or salts of the 

disclosure to prepare a medicament. The medicament optionally can comprise one or more additional 

therapeutic agents. In some embodiments, the medicament is useful for treating hepatitis C. 

10016] Further benefits of Applicants' disclosure will be apparent to one skilled in the art from 

reading this patent application. 
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DETAILED DESCRIPTION OF THE INVENTION 

[00171 Tliis detailed description is intended only to acquaint others skilled in the art with Applicants' 
invention, its principles, and its practical application so that others skilled in the art may adapt and 
apply the invention in its numerous forms, as they may be best suited to the requirements of a 

particular use. This description and its specific examples are intended for purposes of illustration 

only. This invention, therefore, is not limited to the embodiments described in this patent application, 
and may be variously modified. 

A, Definitions. 
[0018j The term "alkyl" (alone or in combination with another term(s)) means a straight-or branched-

chain saturated hydrocarbyl substituent typically containing from 1 to about 20 carbon atoms, more 

typically from 1 to about 8 carbon atoms, and even more typically from 1 to about 6 carbon atoms. 

Examples of such substituents include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyi, sec-butyl, 

tert-butyl, pentyl, iso-amyl, and hexyl. As in this definition, throughout this detailed description 

Applicants have provided illustrative examples. The provision of such illustrative examples should 
not be interpreted as if the provided illustrative examples are the only options available to one skilled 
in the art. 

|0M9] The term "alkenyl" (alone or in combination with another term(s)) means a straight- or 

branched-chain hydrocarbyl substituent containing one or more double bonds and typically from 2 to 

about 20 carbon atoms, more typically from about 2 to about 8 carbon atoms, and even mere typically 

from about 2 to about 6 carbon atoms. Examples of such substituents include ethenyl (vinyl), 2-
propenyl, 3-propenyl, 1,4-pentadienyL, 1,4-butadienyl, 1-butenyl, 2-butenyI, and 3-butenyl. 
[0020| The term "alkynyl" (alone or in combination with another term(s)) means a straight- or 
branched-chain hydrocarbyl substituent containing one or more triple bonds and typically from 2 to 
about 20 carbon atoms, more typically from about 2 to about 8 carbon atoms, and even more typically 
from about 2 to about 6 carbon atoms. Examples of such substituents include ethynyl, 2-propynyl, 3-

propynyl, 2-butynyl, and 3-butynyl. 

[00211 The term "carbocyclyl" (alone or in combination with another term(s)) means a saturated 

cyclic (i.e., "cycloalkyl"), partially saturated cyclic (i.e., "cycloalkenyl"), or completely unsaturated 

(i.e., "aryl") hydrocarbyl substituent containing from 3 to 14 carbon ring atoms ("ring atoms" are the 
atoms bound together to form the ring or rings of a cyclic substituent). A carbocyclyl may be a single 
ring, which typically contains from 3 to 6 ring atoms. Examples of such single-ring carbocyclyls 

include cyclopropyl (cyclopropanyl), cyclobutyl (cyclobutanyl), cyclopentyl (cyclopentanyl), 

cyclopentenyl, cyclopentadienyl, cyclohexyl (cyclohexanyl), cyclohexenyl, cyclohexadienyl, and 

phenyl. A carbocyclyl alternatively may be 2 or 3 rings fused together, such as naphthalenyl, 
tetrahydronaphthalenyl (tetraliny!)t indenyl, indanyl (dihydroindenyl), anthracenyl, phenanthrenyl, 

and decalinyl. 
[0022| The term "cycloalkyi" (alone or in combination with another term(s)) means a saturated cyclic 
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hydrocarbyl substituent containing from 3 to 14 carbon ring atoms. A cycloaikyl may be a single 

carbon ring, which typically contains from 3 to 6 carbon ring atoms. Examples of single-ring 
cycloaikyls include cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl. A cycloaikyl alternatively 
may be 2 or 3 carbon rings fused together, such as, decalinyl. 

(00231 The term "aryl" (alone or in combination with another term(s)) means an aromatic 

carbocyclyl containing from 6 to 14 carbon ring atoms. Examples of aryls include phenyl, 
naphthaienyl, and indenyl. 

[0024] In some instances, the number of carbon atoms in a hydrocarbyl substituent (e.g.* alkyl, 

alkenyl alkynyl, or cycloaikyl) is indicated by the prefix wherein x is the minimum and y is 
the maximum number of carbon atoms in the substituent. Thus, for example, *Ci-C<-alkyl" refers to 

an alkyl substituent containing from 1 to 6 carbon atoms. Illustrating further, C3-C6-cycioalkyl means 
a saturated hydrocarbyl ring containing from 3 to 6 carbon ring atoms. 
[0025| The term "hydrogen" (alone or in combination with another lerm(s)) means a hydrogen 
radical, and may be depicted as -H. 

[0026} The term "hydroxy" (alone or in combination with another term(s)) means -OH. 

[0027} The term "nitro" (alone or in combination with another term(s)) means -N02. 

[0028J The term "cyano" (alone or in combination with another term(s)) means -CN, which also may 
be depicted as -C=N. 

|O029| The term "keto'1 (alone or in combination with another term(s)} means an oxo radical, and 
may be depicted as =0. 

[00301 The term "carboxy" (alone or In combination with another term(s}) means -C(0)-0H, 

[0031} The term "amino" (alone or in combination with another term(s)) means -NH2. 

[0032J The term "imino" (alone or in combination with another term(s)) means =NH. 

[0033] The term "aminoimmo" (alone or in combination with another term(s)) means =NNH2-

[0034] The term "halogen" or "halo" (alone or in combination with another term(s)) means a fluorine 
radical (which may be depicted as -F). chlorine radical (which may be depicted as -CI), bromine 

radical (which may be depicted as -Br), or iodine radical (which may be depicted as -I). 

|O035] A substituent is "substitutable" if it comprises at least one carbon or nitrogen atom that is 

bonded to one or more hydrogen atoms. Thus, for example, hydrogen, halogen, and cyano do not fall 

within this definition. In addition, a sulfur atom in a heterocyclyl containing such atom is 

substitutable with one or two oxo substituents. 
[0036[ If a substituent is described as being "substituted", a non-hydrogen radical is in the place of 
hydrogen radical on a carbon or nitrogen of the substituent. Thus, for example, a substituted alkyl 

substituent is an alkyl substituent in which at least one non-hydrogen radical is in the place of a 

hydrogen radical on the alkyl substituent To illustrate, monofiuoroalkyl is alkyl substituted with a 

fluoro radical, and difluoroalkyl is alkyl substituted with two fluoro radicals. It should be recognized 

that if there are more than one substitution on a substituent, each non-hydrogen radical may be 

9 



WO 2010/111437 PCT7US2010/028561 

identical or different (unless otherwise stated). 

10037| If a substituent is described as being "optionally substituted", the substituent may be either (1) 

not substituted or (2) substituted. If a substituent is described as being optionally substituted with up 

to a particular number of non-hydrogen radicals, that substituent may be either {1) not substituted; or 

(2) substituted by up to that particular number of non-hydrogen radicals or by up to the maximum 

number of substitutable positions on the substituent, whichever is less. Thus, for example, if a 
substituent is described as a heteroaryl optionally substituted with up to 3 non-hydrogen radicals, then 
any heteroaryl with less than 3 substitutable positions would be optionally substituted by up to only as 

many non-hydrogen radicals as the heteroaryl has substitutable positions. To illustrate, tetrazolyl 

(which has only one substitutable position) would be optionally substituted with up to one non-

hydrogen radical. To illustrate further, if an amino nitrogen is described as being optionally 

substituted with up to 2 non-hydrogen radicals, then a primary amino nitrogen will be optionally 

substituted with up to 2 non-hydrogen radicals, whereas a secondary amino nitrogen will be optionally 
substituted with up to only 1 non-hydrogen radical. 

10038| This patent application uses the terms "substituent" and "radical" interchangeably. 

[0039| The prefix "halo" indicates that the substituent to which the prefix is attached is substituted 
with one or more independently selected halogen radicals. For example, haloalkyl means an alkyl 

substituent in which at least one hydrogen radical is replaced with a halogen radical Examples of 

haloalkyls include chioromethyl, 1-bromoethyl, fluoromethyl, difluoromethyl, trifluoromethyl, and 
1,1,1 -trifluoroethyl. It should be recognized that if a substituent is substituted by more than one 

halogen radical, those haiogen radicals may be identical or different (unless otherwise stated). 
[0040] The prefix "perhalo" indicates that every hydrogen radical on the substituent to which the 

prefix is attached is replaced with independently selected halogen radicals, i.e., each hydrogen radical 

on the substituent is replaced with a halogen radical. If all the halogen radicals are identical, the 

prefix typically will identify the halogen radical. Thus, for example, the term "perfluoro" means that 

every hydrogen radical on the substituent to which the prefix is attached is substituted with a fluorine 

radical. To illustrate, the term "perfluoroalkyr means an alkyl substituent wherein a fluorine radical 
is in the place of each hydrogen radical. 

100411 The term "carbonyl" (alone or in combination with another term(s)) means -C(O)-. 
10042] The term "aminocarbonyl" (alone or in combination with another term(s)) means -C(0)-NHi. 

[0043] The term "oxy" (alone or in combination with another term(s)) means an ether substituent, 

and may be depicted as -0-. 

10044] The term "alkyloxy" or "alkoxy" (alone or in combination with another term(s)) means an 

alkylether substituent, i.e., -O-alkyl. Examples of such a substituent include methoxy (-Q-CHj), 
ethoxy, n-propoxy, isopropoxy, n-butoxy, iso-butoxy, sec-butoxy, and tert-butoxy. 
[0045] The term "alkylcarbonyl" (alone or in combination with another term(s)) means -C(0)-alkyl. 
[0046] The term "aminoalkylcarbonyl" (alone or in combination with another term(s)) means 
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-C<0)-alky]-NHz. 

[OH047] The term "alkyloxycarbonyl" (alone or in combination with another term(s)) means 
-C(0>0-alkyl. 

10048| The term "carbocyclylcarbonyl" (aione or in combination with another terra(s)) means 
-C(0)-carbocyciyl. 

[0649j Similarly, the term "heterocyclylcarbonyl" (alone or in combination with another term(s)) 
means -C(0)-heterocyclyL 

[00501 term "carbocyclylalkyicarbonyi" (alone or in combination with another term(s)) means 
-C(0}-alkyl-carbocyc!yl. 

|®051J Similarly, the term "heterocyclylalkylcarbonyl" (alone or in combination with another 
term(s)} means -C(0)-alky1-heterocyclyl. 

[0052] The term "carbocyclyloxycarbonyl" (alone or in combination with another term(s)) means 

-C(0)-0-carbocyclyL 

[0053} The term "carbocyclylaikyloxycarbonyr (alone or in combination with another term(s)) 

means -C(0)-0-alkyi-carbocyclyl. 

[0054] Hie term "thio" or "thia" (alone or in combination With another term(s)) means a thiaether 
substituent, i.e., an ether substituent wherein a divalent sulfur atom is in the place of the ether oxygen 
atom. Such a substituent may be depicted as S-. This, for example, "alkyl-thio-alkyl" means 
alkyI=S=alkyl (alkyl-sulfanyl-alkyl). 

10#55] The term "thiol" or "sulfhydryl" (alone or in combination with another term(s)) means a 

sulfhydryl substituent, and may be depicted as -SH. 

[0056] The term "(thiocarbonyl)" (alone or in combination with another term(s)) means a carbonyl 
wherein the oxygen atom has been replaced with a sulfur. Such a substituent may be depicted as 

-C(S). 
[0057J The term "sulfonyl" (aione or in combination with another term(s)) means -S(0)2-. 
(0058| The term "aminosulfonyl" (alone or in combination with another term(s)) means -S(0)2-NH2. 

[0059} The term "sulfmyl" or "sulfoxido" (alone or in combination with another term(s)) means 

-S(0>. 
[0066[ The term "heterocyclyl" (alone or in combination with another term(s» means a saturated 

(i.e., "heterocycloalkyl"). partially saturated (i.e., "heterocycloalkenyl"), or completely unsaturated 
(i.e., "heteroaryl") ring structure containing a total of 3 to 14 ring atoms. At least one of the ring 

atoms is aheteroatom (i.e., oxygen, nitrogen, or sulfur), with the remaining ring atoms being 

independently selected from the group consisting of carbon, oxygen, nitrogen, and sulfor. 

[G06l| A heterocyclyl may be a single ring, which typically contains from 3 to 7 ring atoms, more 

typically from 3 to 6 ring atoms, and even more typically 5 to 6 ring atoms. Examples of single-ring 

heterocyclyls include furanyl, dihydrofuranyl, tetrahydrofuranyl, thiophenyl (thiofuranyl), 
dihydrothiophenyl, tetrahydrothiophenyl, pyrrolyl, pyrrolinyl, pyrrolidinyl, imidazolyl, imidazolinyl, 

11 



WO 2010/111437 PCT/US2010/028561 

imidazolidinyl. pyrazolyl, pyrazolinyl, pyrazolidinyl triazolyl, tetrazolyl, oxazolyl, oxazolidinyl, 

isoxazolidinyi, isoxazolyl, thiazolyl isothiazolyl, thiazolmyl, isofhiazolinyl, thiazolidinyl 

isothiazolidinyl, thiodiazniyi, oxadiazolyl (including 1,2,3-oxadiazolyl, 1,2,4-oxadiazoIyl, 1,2,5-
oxadiazolyl (furazanyl), or 1,3,4-oxadiazolyI), oxatriazoiyl (including i,2,3,4-oxairiazoly] or 1,2,3,5-
oxatriazolyl), dioxazolyl (including 1,2,3-dioxazolyl, 1,2,4-dioxazolyl, 1,3,2-dioxazolyl, or 1,3,4-
dioxazolyl), oxathiazolyl, oxathiolyl, oxathioiany!, pyranyi, dihydropyranyl, thiopyranyJ, 
tetrahydrothiopyrany!, pyridinyl (azinyl), piperidinyl. diazinyl (including pyridazinyl (1^2-diazinyl), 
pyrimidinyl (1,3-diazinyl), or pyrazinyl (1,4-diaziny!)), piperazinyl, triazinyl (including 1,3^5-
triazinyl, 1,2,4-triazinyl, and 1,2,3-triazinyl)), oxazinyl (including 1,2-oxazinyl, Ip-oxazinyl, or 1.4-

oxazinyl)), oxathiazinyl (including 1,2,3-oxathiazinyl, i ,2,4-oxathiazinyl, 1,2,5-oxathiazinyl, or 1,2,6-

oxathiazinyl)}, oxadiazinyl (including 1,2,3-oxadiazinyI, 1,2,4-oxadiazinyl, 1,4,2-oxadiazinyl, or 
1,3,5-oxadiazinyl)), morpholinyl, azepinyl, oxepinyl, thiepinyl, and diazepinyl. 

[0062] A heterocyclyl alternatively may be 2 or 3 rings fused together, such as, for example, 
indolizinyl, pyranopyrrolyl, 4H-quinolizinyi» purinyl, naphthyridinyl, pyridopyridinyl (including 
pyrido[3,4-b]-pyridinyl, pyrido[3,2-b]-pyridinyl, or pyrido[4?3-b]-pyridinyl), and pteridinyl. Other 

examples offused-ring heterocyclyls include benzo-fused heterocyclyls, such as indolyl, isoindolyl 

(isobeazazolyl, pseudoisoindolyl), indoleninyl (pseudoindoiyl), isoindazolyl (benzpyrazolyl), 

benzazmyl (including quinolinyl (1 -benzazinyl) or isoquinolinyl (2-benzazinyl)), phthalazinyl, 
quinoxglinyl, quinazolinyl, benzodiazinyl (including cinnoiinyl (1,2-benzodiazinyl) or quina2olinyl 

(1,3-benzodiazinyl)), benzopyranyl (including chromanyl or isochromanyl), benzoxazinyl (including 

1,3,2-benzoxazinyl, 1,4,2-benzoxazinyl, 2,3,1 -benzoxazinyl, or 3,1,4-benzoxazinyl), and 

benzisoxazinyl (including 1,2-benzisoxazinyl or 1,4-benzisoxazinyi). 
[0063] The term "2-fused ring" heterocyclyl (alone or in combination with another term(s)) means a 

saturated, partially saturated, or aryl heterocyclyl containing 2 fused rings. Examples of 2-fused-ring 

heterocyclyls include indolizinyl, quinolizinyl, purinyl, naphthyridinyl, pteridinyl, indolyl, isoindolyl, 

indoleninyl, isoindazolyl, phthalazinyl, quinoxalinyl, quinazolinyl, benzodiazinyl, benzopyranyl, 

benzothiopyranyi, benzoxazolyl, anthranilyl, benzodioxolyl, benzodioxanyl, benzoxadiazoiyl 

benzofUranyl, isobenzofuranyl, benzothiazolyl, benzothiadiazolyl, benzimidazolyl, benzotriazolyl, 

benzoxazinyl, and tetrahydroisoquinolinyl. 

[0064] The term "heteroaryl" (alone or in combination with another term(s)) means an aromatic 

heterocyclyl containing from 5 to 14 ring atoms. A heteroaryl may be a single ring or 2 or 3 fused 

rings, Examples ofheteroaiyl substituents include 6-membered ring substituents such as pyridyl, 
pyrazyl, pyrimidinyl, pyridazinyl, and 1,3,5-, 1,2,4- or 1,2,3-triazinyl; 5-membered ring substituents 

such as imidazyl, furanyl, thiophenyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, 1,23-, 1,2,4-, 1,2,5-, 

or 1,3,4-oxadiazolyl and isothiazolyl; 6/5-membered fused ring substituents such as benzoihiofiiranyl, 

benzisoxazoiyl, benzoxazolyl, purinyl, and anthranilyl; and 6/6-membered fused rings such as 

benzopyranyl, quinolinyl, isoquinolinyl, cinnoiinyl, quinazolinyl, and benzoxazinyl. 
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10065] A prefix attached to a multi-component substituent only applies to the first component. To 
illustrate, the term "alkylcycloalkyl" contains two components: alkyl and cycloaikyl, Thus, the CrC6-

prefix on Ci-C6-alkylcycloalkyl means that the alky] component of the alkylcydoalkyl contains from 

1 to 6 carbon atoms; the Cj-C6-prefix does not describe the cycloaikyl component To illustrate 

further, the prefix "halo0 on haloalkoxyalkyl indicates that only the aikoxy component of the 

alkoxyalkyl substituent is substituted with one or more halogen radicals. If halogen substitution may 
alternatively or additionally occur on the alkyl component, the substituent would instead be described 
as "halogen-substituted alkoxyalkyl" rather than "haloalkoxyalkyl." And finally, if the halogen 
substitution may only occur on the alkyl component, the substituent would instead be described as 
"alkoxyhaioalkyl." 

10066] If substituents are described as being "independently selected" from a group, each substituent 

is selected independent of the other. Each substituent therefore may be identical to or different from 

the other substituent(s), 
[0067] When words are used to describe a substituent, the rightmost-described component of the 
substituent is the component that has the free valence. 

[0068] When a chemical formula is used to describe a substituent, the dash on the left side of the 
formula indicates the portion of the substituent that has the free valence. 

]0O69] When a chemical formula is used to describe a linking element between two other elements of 

a depicted chemical structure, the leftmost dash of the substituent indicates the portion of the 

substituent that is bound to the left element in the depicted structure, The rightmost dash, on the other 
hand, indicates the portion of the substituent that is bound to the right element in the depicted 

structure. To illustrate, if the depicted chemical structure is X-L-Y and L is described as -C(0)-NH-, 
then the chemical would be X-C(0)-NH-Y. 

10170] With reference to the use of the words "comprise" or "comprises" or "comprising" in this 

patent application (including the claims), Applicants note that unless the context requires otherwise, 

those words are used on the basis and clear understanding that they are to be interpreted inclusively, 

rather than exclusively, and that Applicants intend each of those words to be so interpreted in 

construing this patent application, including the claims below. 

{0071] ChemDraw software has been used to generate the compound names in this patent 

application. 
{0072] The term "purity", unless otherwise qualified, means the chemical purity of a compound 

according to conventional HPLC assay. 
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B. Compounds. 

[0073] As discussed above, this invention is directed, in part, to compounds that correspond in 
structure to formula (I): 

o 

.R1 

N 
R2. 

R3 N O 

R4 (I). 

[0074j In these compounds, =-=^= is selected from the group consisting of single carbon-carbon bond 

and double carbon-carbon bond. 

(0075| In some embodiments, =-=^= is a single carbon-carbon bond In these embodiments, the 

compounds of formula (I) correspond in structure to the following formula (i.e., formula IA): 
O 

R2 R' 

O 

R 

[O076J In other embodiments, is a double carbon-carbon bond. In these embodiments, the 

compounds of formula (I) correspond in structure to the following formula (i.e., formula IB); 

O 

Bl. Substituent K1. 

R1 is selected from the group consisting of hydrogen, methyl, and nitrogen-protecting group. 

In some embodiments, R1 is hydrogen. 

In some embodiments, R1 is methyl. 
In some embodiments, Rl is selected from the group consisting of hydrogen and methyl. 
In some embodiments, Rs is a nitrogen-protecting group. In these embodiments, the 

compounds are useful as intermediates for the preparation of compounds of formula (i). Nitrogen-

protecting groups suitable for preparing compounds of formula (I) are known to those skilled in the 

art 
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B2. Substituent R2. 

[0082| R2 is selected from the group consisting of hydrogen, halo, hydroxy, methyl, cyclopropyl, and 
cyclobutyl. 

|0083[ In some embodiments, R2 is hydrogen. 

(0084j In some embodiments, R2 is halo. In some such embodiments, R2 is selected from the group 

consisting of fluoro and chloro. In other such embodiments, R2 is fluoro. In yet other such 
embodiments, R1 is chioro. In yet other such embodiments, R2 is bromo. In further such 

embodiments, R2 is iodo. 
[00851 In some embodiments, R1 is hydroxy. 

[0086} Jn some embodiments, R2 is methyl, 

[0087] In some embodiments, R2 is cyclopropyl. 

[0088] In some embodiments, R2 is cyclobutyl. 

[0089] In some embodiments, R2 is selected from the group consisting of hydrogen, methyl, 
hydroxy, and halo. In some such embodiments, R2 is selected from the group consisting of hydrogen, 

methyl, hydroxy, fluoro, and chloro. In other such embodiments, R2 is selected from the group 

consisting of hydrogen, methyl, hydroxy, and fluoro. In yet other such embodiments, R2 is selected 
from the group consisting of hydrogen, methyl, hydroxy, and chloro. In yet other such embodiments, 

R2 is selected from the group consisting of hydrogen, methyl, hydroxy, and bromo. In further such 
embodiments, R2 is selected from the group consisting of hydrogen, methyl, hydroxy, and sodo. 

[00901 In some embodiments, R2 is selected from the group consisting of hydrogen, methyl, and 
halo. In some such embodiments, R2 is selected from the group consisting of hydrogen, methyl, 
fluoro, and chloro. In other such embodiments, R2 is selected from the group consisting of hydrogen, 

methyl, and fluoro. In yet other such embodiments, R2 is selected from the group consisting of 

hydrogen, methyl, and chloro. In yet other such embodiments, R2 is selected from the group 

consisting of hydrogen, methyl, and bromo. In further such embodiments, R2 is selected from the 

group consisting of hydrogen, methyl, and iodo. 
10091] In some embodiments, R2 is selected from the group consisting of hydrogen and halo. In 
some such embodiments, R1 is selected from the group consisting of hydrogen, fluoro, and chloro. In 
other such embodiments, R2 is selected from the group consisting of hydrogen and fluoro. In yet 

other such embodiments, R2 is selected from the group consisting of hydrogen and chloro. In yet 

other such embodiments, R2 is selected from the group consisting of hydrogen and bromo. In further 

such embodiments, R2 is selected from the group consisting of hydrogen and iodo. 

B3. Substituent Rr\ 

[0092] R1 is selected from the group consisting of hydrogen, halo, oxo, and methyl. In some such 
embodiments, R3 is selected from the group consisting of hydrogen, fluoro, oxo, and methyl. In other 

such embodiments, R3 is selected from the group consisting of hydrogen, chloro, oxo, and methyl. In 
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yet other such embodiments, R3 is selected from the group consisting of hydrogen, bromo, oxo, and 
methyl. In yet other such embodiments, R1 is selected from the group consisting of hydrogen, iodo, 
oxo, and methyl. 

10093] In some embodiments, R3 is selected from the group consisting of hydrogen, halo, and oxo. 

[n some such embodiments, R3 is selected from the group consisting of hydrogen, fluoro, and oxo. In 

other such embodiments, R3 is selected from the group consisting of hydrogen, chloro, and oxo. in 

yet other such embodiments, R3 is selected from the group consisting of hydrogen, bromo, and oxo. 
In yet other such embodiments, R3 is selected from the group consisting of hydrogen, iodo, and oxo. 

10094] In some embodiments, R3 is selected from the group consisting of hydrogen and methyl. 
|0095J In some embodiments, R3 is hydrogen. 
[0096J In some embodiments, R3 is methyl, 

(0097) In some embodiments, R3 is oxo. 

[00981 In some embodiments, R3 is halo. In some such embodiments, R3 is fluoro. In other such 
embodiments. R3 is chioro. In yet other such embodiments, R3 is bromo. In further such 

embodiments, R3 is iodo. 

B4. Substituent R4. 
[0099] R4 is selected from the group consisting of: 

v/VV 

OW" \W v/vn/-1 

R5' R7 
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JW1 

, and 

[00100J in some embodiments, R4 is 

sA/V1 

In these embodiments, the compounds of formula (I) correspond in structure to formula (1-1): 
0 

(1-1). 
[ooiotj In some embodiments, R4 is 

these embodiments, the compounds of formula (I) correspond in structure to formula (1-2): 

17 



WO 2010/111437 PCT/US2010/028561 

0 

00102] In some embodiments, R4 is 

v/V/V 

In these embodiments, the compounds of formula (I) correspond in structure to formula (1-3): 
O 

[00103} In some embodiments, R4 is 

NJW-

fS 
R<5 

In these embodiments, the compounds of formula (I) correspond in structure to formula (1-4): 
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[00104] In some embodiments, R4 is 

In these embodiments, the compounds of formula (I) correspond in structure to formula (1-5): 

(00105| In some embodiments* R4 is 

In these embodiments, the compounds of formula (I) correspond in structure to formula (1-6): 
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Ns^N 
(1-6). 

100106) In some embodiments, R is 

V 
In these embodiments* the compounds of formula (I) correspond in structure to formula (1-7): 

(00107|In some embodiments, R4 is 

R5' "Y v R7 

In these embodiments, the compounds of formula (I) correspond in structure to formula (1-8): 
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V/ (1-8). 
[00108J In some embodiments, R4 is 

JUV 

In these embodiments, the compounds of formula (I) correspond in structure to formula (1-9); 

(1-9). 
[00109] In some embodiments, R* is 

</\AO 

In these embodiments, the compounds of formula (1) correspond in structure to formula (1-10): 
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R\ 

u 

N 
.R1 

Rr "N''NO 

[00110] In some embodiments, R4 is 

In these embodiments, the compounds of ibrmula (I) correspond m structure to formula (1-11): 
O 

N 
R2. 

R3 N 

(1-11). 

jOOl 1 i | in some of the above embodiments, =-==•= is a single carbon-carbon bond. In other of the 

above embodiments, zsa* is a double carbon- carbon bond. 

B5. Substituent R5. 
(00112] R5 is selected from the group consisting of halo, alkyl, alkenyl, alkynyl, nitro, cyano, azido, 

alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, alkylsulfonyi, carbocyclyl, 

and heterocyclyl, wherein: 
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(a) the amino, aminocarbonyl, and aminosulfonyl optionally are substituted with: 

(1) one or two substituents independently selected from the group consisting 
of alkyl, alkenyl, alkynyl, and alkylsulfonyi, or 

(2) two substituents that, together with the amino nitrogen, form a single-ring 
heterocyclyl, 

(b) the alkyl, alkenyl, alkynyl, alkyloxy, alkenyloxy, alkynyloxy, and alkylsulfonyi, 

optionally are substituted with one or more substituents independently selected from the 
group consisting of halo, oxo, nitro, cyano, azido, hydroxy, amino, alkyloxy, trimethylsilyl, 
carbocyclyl, and heterocyclyl. wherein: 

the amino optionally is substituted with: 

(1) one or two substituents independently selected from the group 

consisting of alkyl, alkenyl, alkynyl, alkylcarbonyl, alkylsulfonyi, 

alkyloxycarbonyl, carbocyclyl, heterocyclyl, carbocyclyialkyl, and 

heterocyclylalkyl, or 
(2) two substituents that, together with the amino nitrogen, form a 

single-ring heterocyclyl, and 

(c) the carbocyclyl and heterocyclyl optionally are substituted with up to three 

substituents independently selected from the group consisting of alkyl, alkenyl, alkynyl, halo, 

oxo, nitro, cyano, azido, hydroxy, amino, alkyloxy, trimethylsilyl, carbocyclyl, and 

heterocyclyl, wherein: 
the amino optionally is substituted with: 

(1) one or two substituents independently selected from the group 
consisting of alkyl, alkenyl, alkynyl, alkylcarbonyl, alkylsulfonyi, 

alkyloxycarbonyl, carbocyclyl, heterocyclyl, carbocyclyialkyl, and 

heterocyclylalkyl, or 

(2) two substituents that, together with the amino nitrogen, form a 

single-ring heterocyclyl. 

(001l3jln some embodiments, R5 is selected from the group consisting of halo, alkyl, alkenyl, 

alkynyl, nitro, cyano, azido, alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, 

alkylsulfonyi, carbocyclyl, and heterocyclyl, wherein: 

the amino, aminocarbonyl, and aminosulfonyl optionally are substituted with: 

(1) one or two substituents independently selected from the group 

consisting of alkyl, alkenyl, alkynyl, and alkylsulfonyi, or 

(2) two substituents that, together with the amino nitrogen, form a 
single-ring heterocyclyl. 

[00114] In some embodiments, R5 is selected from the group consisting of halo, alkyl, alkenyl, 
alkynyl, nitro, cyano, azido, alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, 
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alkylsulfonyi, carbocyclyl, and heterocyclyl, wherein: 

the alkyl, alkenyl, alkynyl, alkyloxy, alkenyloxy, alkynyloxy, and alkylsulfonyi, 

optionally are substituted with one or more substituents independently selected from the 

group consisting of halo, oxo, nitro, cyano, azido, hydroxy, amino, alkyloxy, trimethylsilyl, 
carbocyclyl, and heterocyclyl, wherein: 

the amino optionally is substituted with: 

(1) one or two substituents independently selected from the group 

consisting of alkyl, alkenyl, alkynyl, alkylcarbonyl, alkylsulfonyi, 

alkyloxycarbonyl, carbocyclyl, heterocyclyl, carbocyclyialkyl, and 

heterocyclylalkyl, or 

(2) two substituents that, together with the amino nitrogen, form a 
single-ring heterocyclyl. 

[00115| In some embodiments, R5 is selected from the group consisting of halo, alkyl, alkenyl, 

alkynyl, nitro, cyano, azido, alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, 

alkylsulfonyi, carbocyclyl, and heterocyclyl, wherein: 

the carbocyclyl and heterocyclyl optionally are substituted with up to three 
substituents independently selected from the group consisting of alkyl, alkenyl, alkynyl, halo, 

oxo, nitro, cyano, azido, hydroxy, amino, alkyloxy, trimethylsilyl, carbocyclyl, and 
UWtViW^I^ wiivivHl. 

the amino optionally is substituted with: 

(1) one or two substituents independently selected from the group 

consisting of alkyl, alkenyl, alkynyl, alkylcarbonyl, alkylsulfonyi, 

alkyloxycarbonyl, carbocyclyl, heterocyclyl, carbocyclyialkyl, and 
heterocyclylalkyl, or 

(2) two substituents that, together with the amino nitrogen, form a 
single-ring heterocyclyl. 

(00116) In some embodiments, Rs is selected from the group consisting of halo, alkyl, alkenyl, 
alkynyl, nitro, cyano, azido, alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, 
alkylsulfonyi, carbocyclyl, and heterocyclyl, wherein: 

(a) the amino, aminocarbonyl, and aminosulfonyl optionally are substituted with: 
(1) one or two substituents independently selected from the group consisting 

of alkyl, alkenyl, and alkynyl, or. 

(2) two substituents that, together with the amino nitrogen, form a single-ring 

heterocyclyl; and 
(b) the alkyl, alkenyl, alkynyl, alkyloxy, alkenyloxy, alkynyloxy, alkylsulfonyi, 

carbocyclyl, and heterocyclyl optionally are substituted with up to three substituents 

independently selected from the group consisting of halo, oxo, nitro, cyano, azido, hydroxy, 
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amino, alkyloxy, carbocyclyl, and heterocyclyl, wherein the amino optionally is substituted 
with: 

(1) one or two substituents independently selected from the group consisting 

of alkyl, alkenyl, alkynyl, alkylcarbonyl, alkylsulfonyi alkyloxycarbonyl, 

carbocyclyl, heterocyclyl, carbocyclyialkyl, and heterocyclylalkyl, or, 
(2) two substituents that, together with the amino nitrogen, form a single-ring 

heterocyclyl. 

[00117} In some embodiments, Rs is selected from the group consisting of halo, alkyl, alkenyl, 

alkynyl, nitro, cyano, azido, alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, 

alkylsulfonyi, carbocyclyl, and heterocyclyl, wherein: 

the amino, aminocarbonyl, and aminosulfonyl optionally are substituted with: 

(1) one or two substituents independently selected from the group consisting of alkyl, 
alkenyl, and alkynyl, or, 

(2) two substituents that, together with the amino nitrogen, form a single-ring 
heterocyclyl. 

100118] In some embodiments, R5 is selected from the group consisting of halo, alkyl, alkenyl, 

alkynyl, nitro, cyano, azido, alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, 
alkylsulfonyi, carbocyclyl, and heterocyclyl, wherein: 

the alky!, alkenyl, alkynyl, alkyloxy, alkenyloxy, alkynyloxy, alkylsulfonyi, 
carbocyclyl, and heterocyclyl optionally are substituted with up to three substituents 
independently selected from the group consisting of halo, oxo, nitro, cyano, azido, hydroxy, 

amino, alkyloxy, carbocyclyl, and heterocyclyl, wherein the amino optionally is substituted 

with: 

(1) one or two substituents independently selected from the group consisting 

of alkyl, alkenyl, alkynyl, alkylcarbonyl, alkylsulfonyi, alkyloxycarbonyl, 

carbocyclyl, heterocyclyl, carbocyclyialkyl, and heterocyclylalkyl, or, 
(2) two substituents that, together with the amino nitrogen, form a single-ring 

heterocyclyl. 
[00119] In some embodiments, R5 is selected from the group consisting of halo, C|-C4-alkyl, C2-C4-

alkenyl, C2-C4-alkynyl, amino, Cj-Cralkylsulfonyl, CyQ-carbocyclyl, and 5-6-membered 

heterocyclyl, wherein: 

(a) the amino optionally is substituted with one or two substituents independently 

selected from the group consisting of alkyl, alkenyl, alkynyl, and alkylsulfonyi, 
(b) the Ci-C4-alkyl, C2-C4-alkenyl, and CVC-ralkynyl optionally are substituted with 

one or more substituents independently selected from the group consisting of halo, oxo, 

hydroxy, alkyloxy, and trimethylsilyl. and 

(c) the C3-C6-carbocycly! and 5-6-membered heterocyclyl optionally are substituted 
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with up to three substituents independently selected from the group consisting of alkyl, 
alkenyl, alkynyl, halo, and amino, wherein: 

the amino optionally is substituted with one or two substituents independently 

selected from the group consisting of alkyl, alkenyl, alkynyl, and alkylsulfonyi. 

(00120) In some embodiments, Rs is selected from the group consisting ofC[-C4-aIkyl, Q-Q-alkenyL, 

C2-C4-alkynyl, amino, Ci-C4-alkylsulfonyl, C3-C6-carbocyclyl, and 5-6-membered heterocyclyl, 

wherein: 
(a) the amino optionally is substituted with one or two substituents independently 

selected from the group consisting of alkyl, alkenyl, alkynyl, and alkylsulfonyi, 

(b) the Ci-Q-alkyl, C2-Cralkenyl, and QrQ-alkynyl optionally are substituted with 

one or more substituents independently selected from the group consisting of halo, oxo, 

hydroxy, alkyloxy, and trimethylsilyl, and 

(c) the C3-C6-carbocyciyl and 5-6-membered heterocyclyl optionally are substituted 
with up to three substituents independently selected from the group consisting of alkyl, 

alkenyl, alkynyl, halo, and amino, wherein: 

the amino optionally is substituted with one or two substituents independently 

selected from the group consisting of alkyl, alkenyl, alkynyl, and alkylsulfonyi. 

[00121J In some embodiments, R5 is selected from the group consisting of halo, CrC4-alkyI, CVCs-
carbocyclyl, and 5-6-membered heterocyclyl, wherein; 

(a) the C|-C4-aIky] optionally is substituted with up to three substituents 
independently selected from the group consisting of halo, oxo, hydroxy, alkyloxy, and 

trimethylsilyl, and 
(b) the C3-C6-carbocyciy[ and 5-6-membered heterocyclyl optionally are substituted 

with one or two substituents independently selected from the group consisting of alkyl halo, 

and alkylsuifonylamino. 

(00122| In some embodiments, R5 is selected from the group consisting of halo, C|-C4-alkyl, Cj-Q-

carbocyclyl, and 5-6-membered heterocyclyl, wherein: 
(a) the CrCa-alkyl optionally is substituted with one or two substituents 

independently selected from the group consisting of halo, oxo, hydroxy, alkyloxy, and 
trimethylsilyl, and 

(b) the C3-C6-carbocyciyi and 5-6-membered heterocyclyl optionally are substituted 

with a substituent selected from the group consisting of alkyl, halo, and alkylsuifonylamino. 

{00123}In some embodiments, R5 is selected from the group consisting ofCrC4-alkyl, Cj-Cg-

carbocyclyl, and 5-6-membered heterocyclyl, wherein: 
(a) the CpC4-a3kyl optionally is substituted with up to three substituents 

independently selected from the group consisting of halo, oxo, hydroxy, alkyloxy, and 

trimethylsilyl and 
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(b) the CrQ-carbocyclyl and 5-6-membered heterocyclyl optionally are substituted 

with one or two substituents independently selected from the group consisting of alkyl, halo, 
and alkylsuifonylamino. 

(00124) In some embodiments, R5 is selected from the group consisting of halo, tert-butyl, C>-C6-
carbocyclyl, and 5-6-membered heterocyclyl, wherein: 

the CrCe-carbocyclyl and 5-6-membered heterocyclyl optionally are substituted with 

a substituent selected from the group consisting of alkyl, halo, and alkylsuifonylamino. 

(00125) In some embodiments, R* is selected from the group consisting of tert-butyl, CrC<r 
carbocyclyl, and 5-6-membered heterocyclyl, wherein: 

the CrC6-carbocyclyi and 5-6-membered heterocyclyl optionally are substituted with 

a substituent selected from the group consisting of alky!, halo, and alkylsuifonylamino. 
[00126} In some embodiments, R5 is selected from the group consisting of halo, alkyl, haloalkyl, 

carboxyalkyl, hydroxyalkyl, alkyloxyalkyl, trimethylsilyiaikynyl, aJkylcarbocyclyl, carbocyclyl, 

alkylheterocyclyl, heterocyclyl, halocarbocyclyl, alkylsuifonylamino, and alkylsulfonyi. 

100127) In some embodiments, R5 is selected from the group consisting of halo, alkyl, alkenyl, 

alkynyl, nitro, cyano, azido, alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, 
alkylsulfonyi, carbocyclyl, and heterocyclyl. 
|00128)In some embodiments, Rs is selected from the group consisting of halo, Ci-C4-alky!, C2-C4-
aikenyl, Ci-Ci-alkynyl, amino, Ci-C4-alkylsulfonyl, C3-C6-carbocyclyl, and 5-6-membered 

heterocyclyl. In some such embodiment, Rs is selected from the group consisting of halo, CrC4-

afkyl, Cj-Ci-alkenyl, Cj-Cralkynyl, amino, CpCralkylsulfbnyl, C<rcarbocyclyl» and 5-6-membered 

heterocyclyl. in other such embodiment, Rs is selected from the group consisting of halo, C1-C4-
alkyt, C2-C4-alkenyl, Cj-C^-alkynyl, amino, CrC4-alkylsulfonyl, phenyl, and 5-6-membered 

heteroaryl. 
)00129) In some embodiments, R5 is selected from the group consisting of Cj-C4-alkyl, G^-alkenyl, 
C2-C4-alkynyI, amino, C|-C<-a]kylsulfonyi, C5-C6-carbocyclyi, and 5-6-membered heterocyclyl. In 

some such embodiment, R5 is selected from the group consisting of CrC4-alkyl, Q-Q-alkenyl, C2-

C4-alkynyI, amino, CrC4~alkylsulfonyl, C6-carbocyclyl, and 5-6-membered heterocyclyl. In other 

such embodiment, R5 is selected from the group consisting ofC|-C4-alkyl, C2-C4-alkenyl> C2-C4-
alkynyl, amino, CrC4-alkyIsulfony!, phenyl, and 5-6-membered heteroaryl. 
[00230| In some embodiment, R5 is selected from the group consisting of halo, CrC4-alkyl, C?-Q-

carbocyclyl, and 5-6-membered heterocyclyl. In some such embodiments, Rs is selected from the 
group consisting of halo, C|-C4-alkyl, Cs-carbocyclyl, and 5-6-membered heterocyclyl. In other such 

embodiments, R* is selected from the group consisting of halo, Ci-C4-alkyl, phenyl, and 5-6-

membered heteroaryl. 

(00131) In some embodiments, Rs is selected from die group consisting of C]-C4-alkyl, CrC6-

carbocyclyl, and 5-6-membered heterocyclyl In some such embodiments, R5 is selected from the 
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group consisting of C,-Chalky!, C6-carbocyclyi, and 5-6-membered heterocyclyl. Sn other such 

embodiments, R5 is selected from the group consisting of Ci-C4-alkyl, phenyl, and 5-6-membered 
heteroaryl. 

[06!32| In some embodiments, R5 is selected from the group consisting of halo, tert-butyl Cj-Q-
carbocyclyl, and 5-6-membered heterocyclyl. In some such embodiments, R5 is selected from the 

group consisting of halo, tert-butyl, C6-carbocycIyl, and 5-6-membered heterocyclyl. In other such 
embodiments, Rs is selected from the group consisting of halo, tert-butyl, phenyl, and 5-6-membered 
heteroaryl. 

(00133) In some embodiments, R5 is selected from the group consisting of tert-butyl, C3-C6-

carbocyclyl, and 5-6-membered heterocyclyl. In some such embodiments, Rs is selected from the 

group consisting of tert-butyl, C6-carbocyclyl, and 5-6-membered heterocyclyl. In other such 

embodiments, R5 is selected from the group consisting of tert-butyl phenyl, and 5-6-membered 
heteroaryl. 

[00134] In some embodiments, R5 is selected from the group consisting of C3-C6-carbocyciyl and 5-6-

membered heterocyclyl In some such embodiments, R5 is selected from the group consisting ofC6-
carbocyclyl and 5-6-membered heterocyclyl. In other such embodiments, R5 is selected from the 

group consisting of phenyl and 5-6-membered heteroaryl. 

j00135J Suitable carbocyclyls for the above embodiments include, for example, cyclopropyl and 
phenyl. 

}00I36]Suitable heterocyclyls for the above embodiments include, for example, furanyl, thienyl, and 
pyridinyl. 

[00137] In some embodiments, R5 is selected from the group consisting of halo, alkyl, and alkyloxy. 
[00138] In some embodiments, Rs is alkyl. 

[00139] In some embodiments, R5 is tert-butyl. 

B6 Substituent R6. 

[00140] R6 is selected from the group consisting of hydrogen, hydroxy, alkyl, alkenyl, alkynyl 
alkyloxy, alkenyloxy, alkynyloxy, alkylsulfonyloxy, carbocyclylsulfonyloxy, haloalkylsulfonyloxy, 

and halo. 
[00141] In some embodiments, R6 is selected from the group consisting of hydrogen, hydroxy, 
alkyloxy, and halo. In some such embodiments, R6 is selected from the group consisting of hydrogen, 

hydroxy, alkyloxy, and fluoro. In other such embodiments, R6 is selected from the group consisting 

of hydrogen, hydroxy, alkyloxy, and fluoro. In yet other such embodiments, R6 is selected from the 

group consisting of hydrogen, hydroxy, alkyloxy, and chloro. In yet other such embodiments, R6 is 

selected from the group consisting of hydrogen, hydroxy, alkyloxy, and bromo. In further such 
embodiments, R4 is selected from the group consisting of hydrogen, hydroxy, alkyloxy, and iodo. 

}00142|ln some embodiments, R6 is selected from the group consisting of hydrogen, hydroxy, 
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methoxy, and halo. in some such embodiments, R6 is selected from the group consisting of hydrogen, 

hydroxy, methoxy, and fluoro. In other such embodiments, R6 is selected from the group consisting 
of hydrogen, hydroxy, methoxy, and chloro. In yet other such embodiments, R' is selected from the 
group consisting of hydrogen, hydroxy, methoxy, and bromo. In further such embodiments, R* is 

selected from the group consisting of hydrogen, hydroxy, methoxy, and iodo. 

[00143| In some embodiments, R* is selected from the group consisting of hydrogen, hydroxy, and 

alkyloxy. In some such embodiments, R6 is selected from the group consisting ofhydrogen, hydroxy, 
methoxy, and ethoxy. 

[00144] In some embodiments, R6 is s hydrogen. 
[00145] in some embodiments, R6 is hydroxy. 
[00146] In some embodiments, R6 is alkyloxy. 

100147] In some embodiments, R6 is methoxy. 

[00148] In some embodiments, R6 is ethoxy. 

B7. Substituent R7. 

[00149] R7 is selected from the group consisting ofhydrogen, Cs-Q-carbocycIyl, 5-6-membered 
heterocyclyl, fused 2-ring carbocyclyl, and fused 2-ring heterocyclyl, wherein the C5-C6-carbocyciyl, 

5-6-membered heterocyclyl, fused 2-ring carbocyclyl, and fused 2-ring heterocyclyl optionally are 
substituted with one or more substituents independently selected from the group consisting of R1, Rp, 

Rc, RH, R1, RJ, and RK, wherein RE. RF, RG, ft!;, R!, R\ and RK are as described beiow. 

100150] In some embodiments, R7 is selected from the group consisting of C5-C6-carbocycIyl, 5-6-

membered heterocyclyl, fused 2-ring carbocyclyl, and fused 2-ring heterocyclyl, wherein each such 

substituent optionally is substituted with one or more substituents independently selected from the 
group consisting of RE, RF, RG, RH, R1, RJ, and RK, In some such embodiments, the Cj-C6-

carbocyclyl, 5-6-membered heterocyclyl fused 2-ring carbocyclyl, and fused 2-ring heterocyclyl are 

not substituted. In other such embodiments, the C5-C6-carbocyclyl, 5-6-membered heterocyclyl, fused 

2-ring carbocyclyl, and fused 2-ring heterocyclyl are substituted with a substituent selected from the 

group consisting of RE, RF, Rc, RH, R1, RJ, and RK. In other such embodiments, the Cj-C6-

carbocyclyl, 5-6-membered heterocyclyl, fused 2-ring carbocyclyl, and fused 2-ring heterocyclyl are 

substituted with a substituent selected from the group consisting of RE5 RF, R1, RJ, and RK. In other 
such embodiments, the Cs-Cs-carbocyclyl, 5-6-membered heterocyclyl. fused 2-ring carbocyclyl, and 
fused 2-ring heterocyclyl are substituted with a substituent selected from the group consisting of RE, 

RF, and RJ. In other such embodiments, the Cs-Q-carbocyclyl 5-6-membered heterocyclyl, fused 2-

ring carbocyclyl, and fused 2-ring heterocyclyl are substituted with a substituent selected from the 

group consisting of RF and RJ. In other such embodiments, the C5-C6-carbocyclyl, 5-6-membered 

heterocyclyl, fused 2-ring carbocyclyl and fused 2-ring heterocyclyl are substituted with RJ. in yet 
other such embodiments, the C5-C6-carbocyclyl, 5-6-membered heterocyclyl fused 2-ring 
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carbocyclyl, and fused 2-ring heterocyclyl are substituted with two substituents independently 

selected from the group consisting of RE, RF, Rc, Ra, R1, RJ, and RK. In yet other such 

embodiments, the Cs-Cs-carbocyclyl, 5-6-membered heterocyclyl, fused 2-ring carbocyclyl, and fused 
2-ring heterocyclyl are substituted with two substituents independently selected from the group 

consisting of RE, RF, R1, RJt and RK. In yet other such embodiments, the Cj-C6-carbocyclyJ, 5-6-

membered heterocyclyl, fused 2-ring carbocyclyl, and fused 2-ring heterocyclyl are substituted with 
two substituents independently selected from the group consisting of RE, RF, and RJ. In yet other 

such embodiments, the C5-Cfi-carbocyclyl, 5-6-membered heterocyclyl, fused 2-ring carbocyclyl, and 

fused 2-ring heterocyclyl are substituted with two substituents independently selected from the group 

consisting of RF and RJ. in further such embodiments, the C5-C6-carbocyclyl 5-6-membered 
heterocyclyl, fused 2-ring carbocyclyl, and fused 2-ring heterocyclyl are substituted with three 
substituents independently selected from the group consisting of REf RF, Rc, RH. R1, RJ, and RK. In 
further such embodiments, the Cj-Q-carbocyclyl, 5'6-membered heterocyclyl, fused 2-ring 
carbocyclyl, and fused 2-ring heterocyclyl are substituted with three substituents independently 

selected from the group consisting of RE, RF, R1, RJ, and RK. In further such embodiments, the C5-

C6-carbocyclyl, 5-6-membered heterocyclyl. fused 2-ring carbocyclyl, and fused 2-ring heterocyclyl 

are substituted with three substituents independently selected from the group consisting of RE5 RF, and 

RJ. In further such embodiments, the Cs-Q-carbocyclyl, 5-6-membered heterocyclyl, fused 2-ring 
carbocyclyl, and ftised 2-ring heterocyclyl are substituted with three substituents independently 
selected from the group consisting of RF and RJ. In further such embodiments, the Cj-Q-carbocyclyl, 

5-6-membered heterocyclyl, fused 2-ring carbocyclyl, and fused 2-ring heterocyclyl are substituted 

with one, two, or three substituents independently selected from the group consisting of RE, RF, RG, 

RH, R',RJ , and RK. In further such embodiments, the Cs-Ce-carbocyclyl, 5-6-membered heterocyclyl, 

fused 2-ring carbocyclyl, and fused 2-ring heterocyclyl are substituted with one, two, or three 

substituents independently selected from the group consisting of RE, RF. R1, RJ, and RK. In further 
such embodiments, the Cs-C6-carbocyclyI, 5-6-membered heterocyclyl, fused 2-ring carbocyclyl, and 
fused 2-ring heterocyclyl are substituted with one, two, or three substituents independently selected 
from the group consisting of RE, RF, and RJ. In further such embodiments, the Cs-Cg-carbocyclyl, 5-
6-membered heterocyclyl, fused 2-ring carbocyclyl, and fused 2-ring heterocyclyl are substituted with 

one, two, or three substituents independently selected from the group consisting of RF and RJ. 
(00151] In some embodiments, R7 is selected from the group consisting of C5-C6-carbocyclyl and 5-6-

membered heterocyclyl, wherein each such substituent optionally is substituted with one or more 

substituents independently selected from the group consisting of RE, RF, RG, RH, R1, RJ, and RK. In 
some such embodiments, the C5-C6-carbocyclyl and 5-6-membered heterocyclyl are not substituted. 
In other such embodiments, the C5-C6-carbocyclyS and 5-6-membered heterocyclyl are substituted 

with a substituent selected from the group consisting of RE, RF, Rc, RH, R1, RJ, and RK. In yet other 
such embodiments, the C5-Q-carbocyclyl and 5-6-membered heterocyclyl are substituted with two 
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substituents independently selected from the group consisting of RE, Rf, RG, RH, Rs, RJ, mid RK, In 

further such embodiments, the C5-C6-carbocyclyl and 5-6-membered heterocyclyl are substituted with 

three substituents independently selected from the group consisting of RE, RF, Rc, RH, R1, RJ, and 

RK. In further such embodiments, the C5-C6-carbocyclyl and 5-6-membered heterocyclyl are 

substituted with one, two, or three substituents independently selected from the group consisting of 
RE, RF,RC,RH, R'.R', and RK. 
[00152| In some embodiments, R7 is Cs-Q-carbocyclyl optionally substituted with one or more 

substituents independently selected from the group consisting of RE, RF, RG, RM, R1, RJ, and RK. In 

some such embodiments, the Cj-Q-carbocyclyl is not substituted, In other such embodiments, the C5-

Cft-carbocyclyl is substituted with a substituent selected from the group consisting of RE, RF, R® Rl!, 

R1, RJ , and RK. In yet other such embodiments, the C5-C6-carbocyclyl is substituted with two 
substituents independently selected from the group consisting of R£, RF» RG, RH, R1, RJ, and RK. In 

further such embodiments, the C5-Ce-carbocyclyI is substituted with three substituents independently 
selected from the group consisting of RE, RF, RG, RH, R1, RJ, and RK, In further such embodiments, 

the Cs-C6-carbocyclyl is substituted with one, two, or three substituents independently selected from 

the group consisting of RE, RF, RG, RH, R1, RJt and RK. 

[00153] in some embodiments, R7 is 5-6-membered heterocyclyl optionally substituted with one or 

more substituents independently selected from the group consisting of RE, RF, Rc, RH, R1, RJ, and 
RK. (R some such embodiments, the 5-6-membered heterocyclyl is not substituted. In other such 

embodiments, the 5-6-membered heterocyclyl is substituted with a substituent selected from the group 
consisting of RE, RF, Rc, RH, R1, R*, and R* In yet other such embodiments, the 5-6-membered 

heterocyclyl is substituted with two substituents independently selected from the group consisting of 

RE, RF, RG, RH, R1, RJ, and RK. In further such embodiments, the 5-6-membered heterocyclyl is 

substituted with three substituents independently selected from the group consisting of RE, RF, RG. 

RH, R\ RJ, and RK. In further such embodiments, the 5-6-membered heterocyclyl is substituted with 
one, two, or three substituents independently selected from the group consisting of RE, RF, RG, RK, 

R\R',andRK. 
[00154] In some embodiments, R7 is selected from the group consisting of fused 2-ring carbocyclyl 

and fused 2-ring heterocyclyl, wherein each such substituent optionally is substituted with one or 

more substituents independently selected from the group consisting of RE, RF, Rc, RH, R1, RJ, and 

RK. in some such embodiments, the fused 2-ring carbocyclyl and fused 2-ring heterocyclyl are not 

substituted. In other such embodiments, the fused 2-ring carbocyclyl and fused 2-ring heterocyclyl 

are substituted with a substituent selected from the group consisting of RE, RF, RG, RH, Rs, R"\ and 
RK In yet other such embodiments, the fused 2-ring carbocyclyl and fused 2-ring heterocyclyl are 
substituted with two substituents independently selected from the group consisting of R*\ RF, RG, RH, 
R1, RJ, and RK. In further such embodiments, the fused 2-ring carbocyclyl and fused 2-ring 

heterocyclyl are substituted with three substituents independently selected from the group consisting 
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of RE, RF, KG, RH, Rf, RJ, and RK in further such embodiments, the fused 2-ring carbocyclyl and 

fused 2-ring heterocyclyl are substituted with one, two, or three substituents independently selected 

from the group consisting of RE, RF, RG, RH, R1, R\ and RK. 

|0015S|IQ some embodiments, R7 is fused 2-ring carbocyclyl optionally substituted with one or more 
substituents independently selected from the group consisting of RE, RF, Rc, RH, R!, Rj, and RK. In 

some such embodiments, the fused 2-ring carbocyclyl is not substituted, in other such embodiments, 
the fused 2-ring carbocyclyl is substituted with a substituent selected from the group consisting of RE, 
RF, RG, RH, R1, RJ, and RK. In yet other such embodiments, the fused 2-ring carbocyclyl is 

substituted with two substituents independently selected from the group consisting of RE, RF> RG, RH, 

R1, RJ, and RK. In further such embodiments, the fused 2-ring carbocyclyl is substituted with three 

substituents independently selected from the group consisting of RE, RF, RG, R", R1, RJ, and RK. In 
further such embodiments, the fused 2-ring carbocyclyl is substituted with one, two, or three 
substituents independently selected from the group consisting of RE, RF, RG, RH, R1, RJ, and RK. 

[00156] In some embodiments, R7 is fused 2-ring heterocyclyl optionally substituted with one or more 
substituents independently selected from the group consisting of RE, RF, RC, RH, R'S RJ, and RK. In 

some such embodiments, the fused 2-ring heterocyclyl is not substituted. In other such embodiments, 

the fused 2-ring heterocyclyl is substituted with a substituent selected from the group consisting of 

RE, RF5 RG, R", R1, RJ, and RK. In yet other such embodiments, the fused 2-ring heterocyclyl is 

substituted with two substituents independently selected from the group consisting of Rc, RF, RG, RH, 

R1, RJ, and RK. In further such embodiments, the fused 2-ring heterocyclyl is substituted with three 
substituents independently selected from the group consisting of RE, RF, RG, RH, R1, Rj, and RK. In 
further such embodiments, the fused 2-ring heterocyclyl is substituted with one, two, or three 

substituents independently selected from the group consisting of RE, RF, Rc, RH, R1, RJ, and RK. 

(00157j In some of the above embodiments, the optionally substituted C5-C6-carbocyclyl is selected 

from the group consisting of cyclopentyl. cyclopentenyl, cyclopentadienyl, cyclohexyl, cyclohexenyl, 

cyclohexadienyl, and phenyl. In some such embodiments, the optionally substituted C5-CG-

carbocyclyf is phenyl, 
[00158] to some of the above embodiments, the optionally substituted Cj-C6-carbocyclyl is C3-
carbocyclyl. Examples of C<-carbocyclyls include cyclopentyl, cyclopentenyl, and cyclopentadienyl. 

[00159] in other of the above embodiments, die optionally substituted C5-C6-carbocyclyl is C6-

carbocyclyl. Examples of C6-carbocyclyls include cyclohexyl, cyclohexenyl, cyclohexadienyl, and 

phenyl. 
[00160] In some of the above embodiments, the optionally substituted 5 -6-membered-heterocyclyl is 

selected from the group consisting of furanyl, dihydrofuranyl, tetrahydrofuranyl, thiophenyl 
(thiofuranyl), dihydrothiophenyl, tetrahydrothiophenyl, pyrrolyl, pyrrolinyl, pyrrolidinyl, oxazolyl, 

dihydrooxazolyl, isoxazolyl, dihydroisoxazolyl, oxa2olidinyl, isoxazolidinyl, thiazolyl, isothiazolyl, 

thiazolinyl, isothiazoiinyl, thiazolidinyl, isothiazolidinyl, imidazolyl, imidazolidinyl, pyrazolyl, 
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pyrazolmyl, pyrazoiidinyl oxathiolyl oxathiolanyl, triazolyl oxadiazolyl furazanyl, tetrazolyl, 

oxatriazolyl dioxazolyl, oxathiazolyl oxathiazoiidinyl dihydrooxadiazolyl, dioxazolidinyl pyranyl, 
dihydropyranyl, tetrahydropyranyl pyridinyi dihydropyridinyl, tetrahydropyridinyl, piperidinyl, 
diazmyl, pyrazinyl pyridazinyl, pyrimidinyl, dihydropyrazinyl, tetrahydropyrazinyl piperazinyi, 

triazinyf, dshydrotriazinyl, tetrahydrotriazinyl, triazinanyl oxazinyl dihydrooxazinyl morpholinyl, 

oxathiazinyl, dihydrooxathiazinyl oxathiazinanyl, oxadiazinyl, dihydrooxadiazinyl. oxadiazinanyl, 

thiopyranyl dihydrothiopyranyl, and tetrahydrothiopyranyl. 

[00161] In some of the above embodiments, the optionally substituted 5-6-membered-heterocyclyl is 
5-membered heterocyclyl. Examples of such 5-membered heterocyclyl include furanyl, 

dihydro furanyl, tetrahydrofuranyl, thiophenyl (thiofuranyl), dihydrothiophenyl, tetrahydrothiophenyl, 
pyrrolyl, pyrrolinyl, pyrrolidinyl, oxazolyl, dihydrooxazolyi, isoxazolyl, dihydroisoxazolyl, 
oxazolidinyl, isoxazolidinyl thiazolyl. isothiazolyl thiazolinyl isothiazoiinyl, thiazolidinyl, 

isothiazolidinyl, imidazolyl, imidazolidinyl, pyrazolyl, pyrazolmyl, pyrazoiidinyl oxathiolyl 

oxathiolanyl, triazolyl, oxadiazolyl, furazanyl, tetrazolyi, oxatriazolyl, dioxazolyl, oxathiazolyl, 

oxathiazoiidinyl, dihydrooxadiazolyl and dioxazolidinyl. 

[00162] In other of the above embodiments, the optionally substituted 5-6-membered-heterocyclyl is 
6-membered heterocyclyl. Examples of 6-membered heterocyclyls include pyranyl, dihydropyranyl 

tetrahydropyranyl, pyridinyi dihydropyridinyl, tetrahydropyridinyl piperidinyl diazinyl, pyrazinyl, 

pyridazinyl, pyrimidinyl dihydropyrazinyl, tctrahydropyrazinyl piperazinyi, triazinyl, 

dihydrotriazinyl, tetrahydrotriazinyl triazinanyl, oxazinyl, dihydrooxazinyl, morpholinyl 

oxathiazinyl, dihydrooxathiazinyl oxathiazinanyl oxadiazinyl, dihydrooxadiazinyl, oxadiazinanyi, 

thiopyranyl dihydrothiopyranyl and tetrahydrothiopyranyl. 
[001631 In some of the above embodiments, the optionally substituted fused 2-ring carbocyclyl is 

selected from the group consisting of naphthalenyl, dihydronaphthalenyl. tetrahydronaphthalenyl 
hexahydronaphthalenyl, octahydronaphthaienyl decahydronaphthalenyl, indenyl dihydroindenyl 
hexahydroindenyl octahydroindenyl, pentalenyl, octahydropentalenyl, and hexahydropentalenyl. In 

some such embodiments, the optionally substituted fused 2-ring carbocyclyl is selected from the 

group consisting of naphthalenyl and dihydroindenyl. In some such embodiments, the optionally 

substituted fused 2-ring carbocyclyl is naphthalenyl In other such embodiments, the optionally 

substituted fused 2-ring carbocyclyl is dihydroindenyl. In further such embodiments, the optionally 
substituted fused 2-ring carbocyclyl is indenyl. 
[00164] In some of the above embodiments, the optionally substituted fused 2-ring heterocyclyl is 

selected from the group consisting of 
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X3, XJ, and X3 are independently selected from the group consisting of N arid C(H); 
X4 is selected from the group consisting of N(H), 0} and S; 

X5, X6, and X7 are independently selected from the group consisting of N and C(H); 
Xs is selected from the group consisting of N(H), 0, and S; 

X9 is selected from the group consisting of N(H), O, and S; 

X10, XH, X12, and X1J are independently selected from the group consisting of N and C{H); 

X14 is selected from the group consisting of N(H), 0, and S; 

X15, X16, X17, and X1* are independently selected from the group consisting of N and C(H); 
one or more of Xt9. X2®, and XH is N, and the remaining one(s) is/are C(H); 

one or more of X", Xw, X'4, and X25 is N, and the remaining one(s) is/are C(H); 

one or more of X26, X*7, and XM is N, and the remaining one(s) is/are C(H); 

one or more of X29, X30, X3', and X32 is N, and the remaining one(s) is/are C(H); 

one or more of XM, X34, and XiS is N, and the remaining one(s) is/are C(H); 

one or more of X56, X37, X38, and X39 is N, and the remaining one(s) is/are C(H); 

X40, X41, and X41 are independently selected from the group consisting of N and C(H); 

one of X43, X44, and X45 is selected from the group consisting of N(H), 0, and S, and the 
remaining two are C(H)2; 

one of X46 and X47 is selected from the group consisting of N(H), 0, and S, and the other one 

is C(H)2; 

X48, X49, Xs6, and X5! are independently selected from the group consisting ofN and C(H); 

X52, X53, and X54 are independently selected from the group consisting of N and C(H); 

X55 is selected from the group consisting of N(H), 0, and S; 
X56, X57, and X58 are independently selected from the group consisting of N and C(H); 

Xs9 is selected from the group consisting of N(H), O, and S; 

X60 is selected from the group consisting of N(H), 0, and S; 
X6!, X42, X*\ and XM are independently selected from the group consisting of N and C(H); 

X65 is selected from the group consisting of N(H), O, and S; 

X" X67, X68, and X*9 are independently selected from the group consisting of N and C(H); 

one or more of XTO, X71? and X7i is N, and the remaining one(s) is/are C(H); 

one or more of X7J, X74, X75, and X76 is N, and the remaining one(s) is/are C{H); and 
one of X77 and X78 is N(H), and the remaining one is C(H)2. 

{00165} In some of the above embodiments, the optionally substituted fused 2-ring heterocyclyl is 

selected from the group consisting of 
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jOOl 66] in some of tie above embodiments, the optionally substituted fused 2-ring heterocyclyl is 

selected from the group consisting of: 
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(H21) , and mi) 
(00167J In some of the above embodiments, X\XZ, and X3 axe C(H). 
|O01681k some of the above embodiments, Xs. X6, and X7 are C(H). 
(00169} Jn some of the above embodiments, X19, Xl\X" and X53 are C(H), 
{00170} In some of the above embodiments, X'5, X1*, X17, and X11 are C(H). 
[00171} In some of the above embodiments, one ofXw, X28, and X21 isN. 
[001721 hi some of the above embodiments, one of Xn, Xa, X14, and X35 is N. 
[00173] in some of the above embodiments, one of X26, XJ7} and Xs is N, and one ofX2,? X* X31, 
andX52 is N. 
{00174} In some of the above embodiments, X*\ X*\ and X*2 are C(H). 
{80175) In some of the above embodiments, X48, X49, X59, and X51 are C(H). 
[001761 In some of the above embodiments, XM,.X® and Xs4 are C(H), 
{00177} to some of the above embodiments, Xs4, Xs7, and XMareC{H). 
j00178} In some of the above embodiments, Xil, Xa, X63, and X64 are C(H). 
[00179} In some of the above embodiments, X"< X67, XM, mi X69 are C(H), 
[00180] In some of the above embodiments, one or more ofX76, X71, and X73 is N> and the remaining 
one(s) is/are C(H). 
1001811 In some of the above embodiments, one or more ofX73, XM, X75, and X76 is N, and the 
remaining one(s) is/are C(H). 
[00182} In some embodiments, R7 is hydrogen. 

B8. Substituent &E. 
[0O183f Each RE is independently selected from the group consisting ofhaJo, nitro, hydroxy, oxo. 
carboxy, cyano, amino, imino, azido, and aidehydo, wherein the amino optionally is substituted with 
one or two substituents independently selected from the group consisting of alkyl, alkenyl, and 
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alkynyl. 

(00184! In some embodiment, each RE is independently selected from the group consisting of halo, 
nitro, hydroxy, oxo, carboxy, amino, imino, and aldehydo, wherein the amino optionally is substituted 
with one or two independently selected alkyl, 

|00185| In some embodiment, each RE is independently selected from the group consisting of halo, 

nitro, hydroxy, oxo, carboxy, amino, imino, aldehydo, and alkylamino. 

[00186] In some embodiment, each RE is independently selected from the group consisting of chloro, 
fluoro, nitro, hydroxy, oxo, carboxy, amino, imino, aldehydo, and alkylamino. 

[00187] In some embodiment, each RE is independently selected from the group consisting of halo, 
nitro, hydroxy, oxo, carboxy, cyano, amino, imino, and azido. In some such embodiments, each RE is 

halo. In other such embodiments, each RE is nitro. In yet other such embodiments, each RE is 
hydroxy. In yet other such embodiments, each RE is oxo. In yet other such embodiments, each RE is 

carboxy. In yet other such embodiments, each RE is cyano. In yet other such embodiments, each R£ 

is amino, in further such embodiments, each RE is imino. In yet further such embodiments, each Rr' 

is an azido. 
{00188[ In some embodiments, each RE is independently selected from the group consisting of halo, 
nitro, hydroxy, oxo, carboxy, cyano, amino, and imino. 

89. Substituent RF. 

[00189] Each R* is independently selected from the group consisting of alkyl* alkenyl, and alkynyl, 

wherein: 

each such substituent optionally is substituted with one or more substituents 
independently selected from the group consisting of carboxy, hydroxy, halo, amino, imino, 
nitro, azido, oxo, aminosulfonyl, alkylsulfonyi, alkyloxycarbonyl, alkenyloxycarbonyl, 

alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarhonyloxy, alkynylcarbonyioxy, alkyloxy, 

alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and aminocarbonyl, wherein: 

the amino, imino, aminosulfonyl, aminocarbonyl, carbocyclyl, and 

heterocyclyl optionally are substituted with one or two substituents independently 

selected from the group consisting of alkyl, alkenyl, alkynyl, alkylsulfonyi, 

alkenylsulfonyl, alkynylsulfonyl, alkylsuifonylamino, hydroxy, and alkyloxy, 

wherein; 
amino portion of the alkylsuifonylamino optionally is substituted 

with a substituent selected from the group consisting of alky!, alkenyl, and 

alkynyl, 
[6019@j In some embodiment, each RF is independently selected from the group consisting of alkyl, 

alkenyl, and alkynyl, wherein: 
each such substituent optionally is substituted with one or more substituents 
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independently selected from the group consisting of carboxy, hydroxy, halo, amino, imino, 

nitro, azido, oxo, aminosulfonyl, alkylsulfonyi, alkyloxycarbonyl, alkenyloxycarbonyl 

alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarhonyloxy, alkynylcarbonyioxy, alkyloxy, 

alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl cyano, and aminocarbonyl, wherein: 

the amino, imino, aminosulfonyl, and aminocarbonyl optionally are 

substituted with one or two substituents independently selected from the group 

consisting of alkyl, alkenyl, alkynyl, alkylsulfonyi, alkenylsulfonyl, alkynylsulfonyl, 
and alkylsuifonylamino, 

wherein: 

amino portion of the alkylsuifonylamino optionally is substituted 

with a substituent selected from the group consisting of alkyl, alkenyl, and 
alkynyl. 

[001911 In some of the above embodiments, each RT is independently selected from the group 
consisting of the alkyl, alkynyl, and alkynyl, wherein such substituents are not substituted. 

[00192] En some embodiments, each RF is independently selected from the group consisting of alkyl, 

alkenyl, and alkynyl, wherein: 

each such substituent optionally is substituted with one or two substituents 

independently selected from the group consisting of carboxy, hydroxy, halo, amino, imino, 

nitro, oxo, aminosulfonyl, alkylsulfonyi, alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, 
carbocyclyl, heterocyclyl, cyano, and aminocarbonyl, wherein: 

the amino, imino, aminosulfonyl, and aminocarbonyl optionally are 
substituted with one or two substituents independently selected from the group 
consisting of alkyl, alkylsulfonyi. and alkylsuifonylamino, 

wherein: 

amino portion of the alkylsuifonylamino optionally is substituted 

with alkyl. 

[001931 In some embodiments, each RF is an independently selected alkyl optionally substituted with 

a substituent selected from the group consisting of carboxy, hydroxy, halo, amino, imino, nitro, oxo, 

aminosulfonyl, alkylsulfonyi, alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbocyclyl, 

heterocyclyl, cyano, and aminocarbonyl, wherein: 
the amino, imino, aminosulfonyl, and aminocarbonyl optionally are substituted with 

one or two substituents independently selected from the group consisting of alkyl, 

alkylsulfonyi, and alkylsuifonylamino, wherein: 
amino portion of the alkylsuifonylamino optionally is substituted with alkyl. 

[00194} In some embodiments, each RF is an independently selected alkyl optionally substituted with 

a substituent selected from the group consisting of carboxy, halo, amino, imino, and aminosulfonyl, 

wherein: 
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the amino, itnino, and aminosulfonyl optionally are substituted with one or two 
substituents independently selected from the group consisting of alkyl, alkylsulfonyi, and 
alkylsuifonylamino. 

[00195] In some embodiments, each RF is an independently selected alkyl optionally substituted with 
amino, wherein the amino optionally is substituted with alkylsulfonyi. 

[00196| In some embodiments, each RF is an independently selected alkyl substituted with amino, 

wherein the amino is substituted with alkylsulfonyi. In some such embodiments, each RF is 

methylsulfonylaminomethyl. 
[00197] In some embodiments, each RF is independently selected from the group consisting of alkyl, 

alkenyl, and alkynyl, wherein; 
each such substituent optionally is substituted with one, two, or three substituents 

independently selected from the group consisting of carboxy, hydroxy, halo, amino, imino, 

nitro, azido, oxo, aminosulfonyl, alkylsulfonyi, alkyloxycarbonyl, alkenyloxycarbonyl, 

alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarhonyloxy, alkynylcarbonyioxy, alkyloxy, 

alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and aminocarbonyl. 

[00198] In some embodiments, each RF is independently selected alkyl substituted with one or more 
substituents independently selected from the group consisting of carboxy, hydroxy, halo, amino, 
imino, nitro, azido, oxo, aminosulfonyl, alkylsulfonyi, alkyloxycarbonyl, alkenyloxycarbonyl, 

alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarhonyloxy, alkynylcarbonyioxy, alkyloxy, 

alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and aminocarbonyl. 

Bid. Substituent RG. 

[00199] Each Rc is independently selected from the group consisting of carbocyclyl and heterocyclyl, 

wherein: 
each such substituent optionally is substituted with one or more substituents 

independently selected from the group consisting of alkyl, alkenyl, alkynyl, carboxy, 

hydroxy, halo, amino, nitro, azido, oxo, aminosulfonyl, alkyloxycarbonyl, 

alkenyloxycarbonyl, alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarhonyloxy, 

alkynylcarbonyioxy, alkyloxy, alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and 

aminocarbonyl, wherein: 
the amino, aminosulfonyl, and aminocarbonyl optionally are substituted with 

one or two substituents independently selected from the group consisting of alkyl, 

alkenyl, alkynyl, alkylsulfonyi, alkenylsulfonyl, and alkynylsulfonyl, 

[00200] In some of the above embodiments, each RG is independently selected from the group 

consisting of carbocyclyl and heterocyclyl, wherein such substituents are not substituted. 

[00201| In some embodiments, each RG is independently selected from the group consisting of 

carbocyclyl and heterocyclyl, wherein: 

40 



WO 2010/111437 PCT/US2010/028561 

each such substituent optionally is substituted with one or two substituents 

independently selected from the group consisting of alkyl, carboxy, hydroxy, halo, amino, 

nitro, oxo, aminosulfonyl, alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbocyclyl, 
heterocyclyl, cyano. and aminocarbonyl, wherein: 

the amino, aminosulfonyl, and aminocarbonyl optionally are substituted with 
one or two substituents independently selected from the group consisting of alkyl and 
alkylsulfonyi. 

{00202] In some of the above embodiments, the carbocyclyl is Cj-C6-carbocyc)yl. 

|0O2O3| In some of the above embodiments, the heterocyclyl is 5-6-membered heterocyclyl. 

B1J. Subslttuent BH. 

[00204] Each RB is independently selected from the group consisting of alkyloxy, alkenyloxy, 
alkynyloxy, alkylsulfonyloxy, alkenylsulfonyloxy, and alkynylsulfonyloxy, wherein: 

cach such substituent optionally is substituted with one or more substituents 

independently selected from the group consisting of carboxy, hydroxy, halo, amino, nitro, 

azido, oxo, aminosulfonyl, alkyloxycarbonyl, alkenyloxycarbonyl. alkynyloxycarbonyl, 

alkylcarbonyloxy, alkenylcarhonyloxy, alkynylcarbonyioxy, alkyloxy, alkenyloxy, 

alkynyloxy, carbocyclyl, heterocyclyl, cyano, and aminocarbonyl, wherein: 
the amino, aminosulfonyl, and aminocarbonyl optionally are substituted with 

one or two substituents independently selected from the group consisting of alkyl, 
alkenyl, alkynyl. alkylsulfonyi. alkenylsulfonyl, and alkynylsulfonyl, 

[00205] In some of the above embodiments, each RH is independently selected from the group 

consisting of alkyloxy, alkenyloxy, alkynyloxy, alkylsulfonyloxy, alkenylsulfonyloxy, and 

alkynylsulfonyloxy, wherein such substituents are not substituted. 

[00206] In some embodiments, each RB is independently selected from the group consisting of 

alkyloxy and alkylsulfonyloxy, wherein: 

each such substituent optionally is substituted with one or two substituents 
independently selected from the group consisting of carboxy, hydroxy, halo, amino, nitro, 

oxo, aminosulfonyl, alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbocyclyl, heterocyclyl, 

cyano, and aminocarbonyl wherein: 
the amino, aminosulfonyl, and aminocarbonyl optionally are substituted with 

one or two substituents independently selected from the group consisting of alkyl and 

alkylsulfonyi. 
[00207] In some embodiments, each R8 is independently selected from the group consisting of 

alkyloxy and alkylsulfonyloxy, wherein: 
each such substituent optionally is substituted with one or two substituents 

independently selected from the group consisting of carboxy, hydroxy, halo, amino, nitro, 
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oxo, aminosulfonyl, alkyloxycarbonyl alkylcarbonyloxy, alkyloxy, cyano, and 

aminocarbonyl, wherein: 

the amino, aminosulfonyl, and aminocarbonyl optionally are substituted with 

one or two substituents independently selected from the group consisting of alkyl and 
alkylsulfonyi. 

[00208] In some embodiments, each RH is independently selected from the group consisting of 
alkyloxy and alkylsulfonyloxy, wherein: 

each such substituent optionally is substituted with one or two substituents 

independently selected from the group consisting of carboxy, hydroxy, halo, amino, 

nitro, oxo, aminosulfonyl, alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, cyano, and 

aminocarbonyl. 

[0fl209j In some embodiments, each RH is independently selected alkyloxy. 
|00210[ In some embodiments, each RH is independently selected alkylsulfonyloxy. 

B12. Substituent R1 

[002111 Each R' is independently selected from the group consisting of alkylcarbonyl, 

alkenylcarbonyl, alkynylcarbonyl, aminocarbonyl, alkyloxycarbonyl, carbocyclylcarbonyl, and 

heterocyclylcarbonyl, wherein: 
(a) the alkylcarbonyl, alkenylcarbonyl and alkynylcarbonyl optionally are substituted 

with one or more substituents independently selected from the group consisting of carboxy, 
hydroxy, halo, amino, nitro, azido, oxo, aminosulfonyl, alkyloxycarbonyl, 
alkenyloxycarbonyl, alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarhonyloxy. 
alkynylcarbonyioxy, alkyloxy, alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and 

aminocarbonyl, and 

(b) the aminocarbonyl optionally is substituted with one or two substituents 

independently selected from the group consisting of alkyl, alkenyl, alkynyl, alkyloxyalkyl, 
carbocyclyl, heterocyclyl, alkylsulfonyi, and alkylsuifonylamino, wherein: 

the carbocyclyl and heterocyclyl optionally are substituted with one or two 

substituents independently selected from the group consisting of halo, alkyl, and oxo. 

[00212] In some embodiments, each R1 is independently selected from the group consisting of 

alkylcarbonyl, alkenylcarbonyl. alkynylcarbonyl, aminocarbonyl, alkyloxycarbonyl, 

carbocyclylcarbonyl, and heterocyclylcarbonyl, wherein such substituents are not substituted. 

[00213] In some embodiments, each R1 is independently selected from the group consisting of 
alkylcarbonyl, aminocarbonyl, alkyloxycarbonyl, carbocyclylcarbonyl, and heterocyclylcarbonyl, 

wherein; 
{a} the alkylcarbonyl optionally is substituted with a substituent selected from the 

group consisting of carboxy, hydroxy, halo, amino, nitro, oxo, aminosulfonyl, 
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alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, and aminocarbonyl, and 

(b) the aminocarbonyl optionally is substituted with a substituent selected from the 

group consisting of alkyl, alkyloxyalkyl, alkylsulfonyi, and alkylsuifonylamino, 

[00214| In some embodiments, each R1 is independently selected from the group consisting of 

alkylcarbonyl and aminocarbonyl, wherein: 

the aminocarbonyl optionally is substituted with a substituent selected from the group 
consisting of alkyl, alkyloxyalkyl, alkylsulfonyi, and alkylsuifonylamino. 

[00215] In some embodiment, each R1 is independently selected from the group consisting of 

alkylcarbonyl, alkenylcarbonyl, alkynylcarbonyl and aminocarbonyl, wherein: 

(a) the alkylcarbonyl, alkenylcarbonyl, and alkynylcarbonyl optionally are substituted 

with one or more substituents independently selected from the group consisting of carboxy, 

hydroxy, halo, amino, nitro, azido, oxo, aminosulfonyl, alkyloxycarbonyl, 

alkenyloxycarbonyl, alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarhonyloxy, 
alkynylcarbonyioxy, alkyloxy, alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and 

aminocarbonyl, and 

(b) the aminocarbonyl optionally is substituted with one or two substituents 
independently selected from the group consisting of alkyl, alkenyl, alkynyl, and 

alkylsuifonylamino. 

(00216) In some of the above embodiments, each Rs is independently selected from the group 
consisting of alkylcarbonyl, alkenylcarbonyl, alkynylcarbonyl, and aminocarbonyl, wherein such 

substituents are not substituted. 
{00217) in some embodiments, each R1 is independently selected from the group consisting of 

alkylcarbonyl aid aminocarbonyl, wherein: 

(a) the alkylcarbonyl optionally is substituted with one or two substituents 

independently selected from the group consisting of carboxy, hydroxy, halo, amino, nitro, 

azido, oxo, aminosulfonyl, alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbocyclyl, 

heterocyclyl, cyano, and aminocarbonyl, and 
(b) the aminocarbonyl optionally is substituted with one or two substituents 

independently selected from the group consisting of alkyl and alkylsuifonylamino. 

{00218} In some embodiments, each R1 is independently selected from the group consisting of 

alkylcarbonyl and aminocarbonyl, wherein: 
(a) the alkylcarbonyl optionally is substituted with one or two substituents 

independently selected from the group consisting of carboxy, hydroxy, halo, amino, nitro, 

oxo, aminosulfonyl, alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, cyano, and 

aminocarbonyl and 
(b) the aminocarbonyl optionally is substituted with one or two substituents 

independently selected from the group consisting of alkyl and alkylsuifonylamino. 
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100219] In some embodiments, each Rr is independently selected from the group consisting of 
alkylcarbonyl and aminocarbonyl, wherein: 

the alkylcarbonyl optionally is substituted with one or two substituents independently 

selected from the group consisting of carboxy, hydroxy, halo, amino, nitro, azido, oxo, 

aminosulfonyl, alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbocyclyl, heterocyclyl, 

cyano, and aminocarbonyl. 

[00220] In some embodiments, each R1 is independently selected alkylcarbonyl. 
[00221] In some embodiments, each R1 is independently selected aminocarbonyl. 

BIS. Substituent R1. 
[00222] Each RJ is independently selected from the group consisting of carbocyclylsulfonylamino, 

heterocyclylsulfonylamino. alkylcarbonyiammo, alkenylcarbonylamino, alkynylcarbonylamino, 

alkyloxycarboiiylamino, alkenyloxycarbonylamino, alkynyloxycarbonylamino, alkylsuifonylamino, 

aikenylsulfonylamino, aikynylsulfonylamino, aminocarbonylamino, alkyloxycarbonylaminoimino, 
alkylsulfonylaminoimino, alkenylsulfonylaminoimino, and alkynylsulfonylaminoimino, wherein: 

(a) the amino portion of such substituents optionally is substituted with a substituent 
independently selected from the group consisting of carbocyclyialkyl, heterocyclylalkyl. 
alkylcarbonyloxy, aminocarbonyialkyl, alkyl, alkenyl, alkynyl, alkylcarbonyl, 

alkenylcarbonyl, alkynylcarbonyl, alkyloxycarbonyl, alkyloxyalkyloxycarbonyl, 

alkylcarbonyioxyalkyl, and alkylsulfonyi, wherein: 

(1) the carbocyclyl portion of the carbocyclyialkyl and the heterocyclyl 
portion of Die heterocyclylalkyl optionally are substituted with one or more 
substituents independently selected from the group consisting of alkyl, alkenyl, 
alkynyl, carboxy, hydroxy, alkyloxy, alkenyloxy, alkynyloxy, halo, nitro, cyano, 

azido, oxo, and amino, and 

(2) the amino portion of the aminocarbonyialkyl optionally is substituted with 

one or two substituents independently selected from the group consisting of alkyl, 

alkenyl, and alkynyl, 

(b) the alkyl, alkenyl, and alkynyl portion of such substituents optionally is 
substituted with one or more substituents independently selected from the group consisting of 
carboxy, halo, oxo, amino, alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, 

carbocyclyl, heterocyclyl, and cyano, wherein: 

the amino optionally is substituted with one or two substituents independently 

selected from the group consisting of alkyl, alkenyl, alkynyl, alkyloxy, alkenyloxy, 

and alkynyloxy, wherein: 
the alkyl optionally is substituted with one or more hydroxy; 

(c) the carbocyclyl and heterocyclyl portions of such substituents optionally are 

44 



WO 2010/111437 PCT/US2010/028561 

substituted with one or more substituents independently selected from the group consisting of 

alkyi, alkenyl, alkynyl, carboxy, hydroxy, alkyloxy, alkenyloxy, alkynyloxy. halo, nitro, 
cyano, azido, and amino, wherein: 

the amino optionally is substituted with one or two substituents independently 
selected from the group consisting of alkyl, alkenyl, and alkynyl. 

[00223] In some embodiment, each RJ is independently selected from the group consisting of 

carbocyclylsulfonylamino, heterocyclylsulfonylamino, alkylcarbonylamino, alkenylcarbonylamino, 

alkynylcarbonylamino, alkyloxycarbonylamino, alkenyloxycarbonylamino, 

alkynyloxycarbonylamino. alkylsuifonylamino, alkenylsulfonylamino. alkynylsulfonylammo, 

aminocarbonylamino, alkylsulfonylaminoimmo, aikenylsulfonylaminoimino, and 

alkynylsulfonylaminoimino, wherein: 
(a) the amino portion of such substituents optionally is substituted with a substituent 

independently selected from the group consisting of carbocyclyialkyl, heterocyclylalkyl, 
alkylcarbonyloxy, aminocarbonyialkyl, alkyl, alkenyl, alkynyl, alkylcarbonyl, 

alkenylcarbonyl, alkynylcarbonyl, alkyloxycarbonyl, alkyloxyalkyloxycarbonyl, 

alkytcarbonyloxyalkyi. and alkylsulfonyi, wherein: 

(1) tine carbocyclyl portion of the carbocyclyialkyl and the heterocyclyl 

portion of the heterocyclylalkyl optionally are substituted with one or more 

substituents independently selected from the group consisting of alky], alkenyl. 

alkynyl, carboxy, hydroxy, alkyloxy, alkenyloxy, alkynyloxy, halo, nitro, cyano, 

azido, oxo, and amino, and 

(2) the amino portion of the aminocarbonyialkyl optionally is substituted with 
one or two substituents independently selected from the group consisting of alkyi, 

alkenyl, and alkynyl, 

(b) the alkyl, alkenyl, and alkynyl portion of such substituents optionally is 
substituted with one or more substituents independently selected from the group consisting of 

carboxy, halo, oxo, amino, alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, aikyloxy, 

carbocyclyl, heterocyclyl, and cyano, wherein: 

the amino optionally is substituted with one or two substituents independently 

selected from the group consisting of alkyl, alkenyl, alkynyl, alkyloxy, alkenyloxy, 

and alkynyloxy, wherein: 
the alkyl optionally is substituted with one or more hydroxy; 

(c) the carbocyclyl and heterocyclyl portions of such substituents optionally are 

substituted with one or more substituents independently selected from the group consisting of 
alkyl, alkenyl, alkynyl, carboxy, hydroxy, alkyloxy, alkenyloxy, alkynyloxy, halo, nitro, 

cyano, azido, and amino, wherein: 
the amino optionally is substituted with one or two substituents independently 
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selected from the group consisting of alkyl, alkenyl, and alkynyl; and 

[00224] In some of the above embodiments, each RJ is independently selected from the group 
consisting of carbocyclyisulfonylamino, heterocyclylsulfonylamino, alkylcarbonylamino, 

alkenylcarbonylamino, alkynylcarbonylamino, alkyloxycarbonylamino, alkenyloxycarbonylamino, 

alkynyloxycarbonylamino, alkylsuifonylamino, alkenylsulfonylamino, alkynylsulfonylamino, 

aminocarbonylamino, alkylsulfonylammoimino, alkenylsulfonylaminoimino, and 

alkynylsulfonylaminoimino, wherein such substituents are not substituted. 

[0Q225] In some embodiments, each RJ is independently selected from the group consisting of 
carbocyclylsulfonylamino, heterocyclylsulfonylamino, alkylcarbonylamino, alkyloxycarbonylamino, 
alkylsuifonylamino, aminocarbonylamino, and alkylsulfonylaminoimino, wherein: 

(a) the amino portion of such substituents optionally is substituted with a substituent 

independently selected from the group consisting of carbocyclyialkyl, heterocyclylalkyl, 
alkylcarbonyloxy, aminocarbonyialkyl, alkyl, alkylcarbonyl, alkyloxycarbonyl, 
alkyloxyalkyloxycarbonyl, alkyicarbonyloxyalkyl, and alkylsulfonyi, wherein: 

(1) the carbocyclyl portion of the carbocyclyialkyl and the heterocyclyl 

portion of the heterocyclylalkyl optionally are substituted with one or two 

substituents independently selected from the group consisting of alkyi, carboxy, 

hydroxy, alkyloxy, halo, nitro, cyano, oxo, and amino, and 

(2) the amino portion of the aminocarbonyialkyl optionally is substituted with 
one or two substituents independently selected from the group consisting of alkyl, 

alkenyl, and alkynyl, 
(b) die alkyl portion of such substituents optionally is substituted with one or two 

substituents independently selected from the group consisting of carboxy, halo, oxo, amino, 

alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, carbocyclyl, heterocyclyl, and cyano, 

wherein: 
the amino optionally is substituted with one or two substituents independently 

selected from the group consisting of alkyi and alkyloxy, wherein: 

the alkyl optionally is substituted with one or more hydroxy; 

(c) the carbocyclyl and heterocyclyl portions of such substituents optionally are 
substituted with one or two substituents independently selected from the group consisting of 

alkyl, carboxy, hydroxy, alkyloxy, halo, nitro, cyano, and amino, wherein: 
the amino optionally is substituted with one or two substituents independently 

selected alkyi. 

(00226] In some embodiments, each RJ is independently selected from the group consisting of 
carbocyclylsulfonylamino, heterocyclylsulfonylamino, alkylsuifonylamino, and 
alkylsulfonylammoimino, wherein: 

(a) the amino portion of such substituents optionally is substituted with a substituent 
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independently selected from the group consisting of carbocyclyialkyl, heterocyclylalkyl, 
alkylcarbonyloxy, aminocarbonyialkyl, alkyl, alkylcarbonyl, alkyloxycarbonyl, 

alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyi, wherein; 

(1) the carbocyclyl portion of the carbocyclyialkyl and the heterocyclyl 

portion of the heterocyclylalkyl optionally are substituted with one or two 

substituents independently selected from the group consisting of alkyl. carboxy, 

hydroxy, alkyloxy, halo, nitro, cyano, oxo, and amino, and 
(2) the amino portion of the aminocarbonyialkyl optionally is substituted with 

one or two substituents independently selected from the group consisting of alkyl, 

alkenyl, and alkynyl, 

(b) the alkyl portion of such substituents optionally is substituted with one or two 

substituents independently selected from the group consisting of carboxy, halo, oxo, amino, 
alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, carbocyclyl, heterocyclyl, and cyano, 

wherein: 
the amino optionally is substituted with one or two substituents independently 

selected from the group consisting of alkyl and alkyloxy, wherein: 
the alkyl optionally is substituted with one or more hydroxy; 

(c) the carbocyclyl and heterocyclyl portions of such substituents optionally are 

substituted with one or two substituents independently selected from the group consisting of 

alkyl, carboxy, hydroxy, alkyloxy, halo, nitro, cyano, and amino, wherein: 

the amino optionally is substituted with one or two substituents independently 

selected alkyl, 
[00227] In some embodiments, each RJ is independently selected from the group consisting of 

carbocyclylsulfonylamino, heterocyclylsulfonylamino, alkylsuifonylamino, and 

alkylsulfonylammoimino, wherein: 

the amino portion of such substituents optionally is substituted with a substituent 

independently selected from the group consisting of carbocyclyialkyl, heterocyclylalkyl, 

alkylcarbonyloxy, aminocarbonyialkyl, alkyl, alkylcarbonyl, alkyloxycarbonyl, 

alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyi, wherein: 
(1) the carbocyclyl portion of the carbocyclyialkyl and the heterocyclyl 

portion of the heterocyclylalkyl optionaJIy are substituted with one or two 

substituents independently selected from the group consisting of alkyl, carboxy, 

hydroxy, alkyloxy, halo, nitro, cyano, oxo, and amino, and 

(2) the amino portion of the aminocarbonyialkyl optionally is substituted with 
one or two substituents independently selected from the group consisting of alkyl, 

alkenyl, and alkynyl. 
[00228] In some embodiments, each RJ is independently selected from the group consisting of 
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carbocyclylsulfonylamino, heterocyclylsulfonylamino, alkylsuifonylamino, and 

alkylsulfonylaminoimino, wherein: 

the alkyl portion of the alkylsuifonylamino and alkylsulfonylaminoimino optionally is 
substituted with one or two substituents independently selected from the group consisting of 
carboxy, halo, oxo, amino, alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, 
carbocyclyl, heterocyclyl, and cyano, wherein: 

the amino optionally is substituted with one or two substituents independently 
selected from the group consisting of alkyl and alkyloxy, wherein: 

the alkyl optionally is substituted with one or more hydroxy. 

{00229} In some embodiments, each RJ is independently selected from the group consisting of 
carbocyclylsulfonylamino, heterocyclylsulfonylamino, alkylsuifonylamino, and 
alkylsulfonylaminoimino, wherein: 

the carbocyclyl and heterocyclyl portions of such substituents optionally are 

substituted with one or two substituents independently selected from the group consisting of 

alkyl, carboxy, hydroxy, alkyloxy, halo, nitro, cyano, and amino. 

|00230] In some embodiments, each RJ is independently selected from the group consisting of 
carbocyclylsulfonylamino and heterocyclylsulfonylamino, wherein: 

the carbocyclyl and heterocyclyl portions of such substituents optionally are 

substituted with one or two substituents independently selected from the group consisting of 
alkyl, carboxy, hydroxy, alkyloxy, halo, nitro, cyano, and amino. 

(00231] In some embodiments, each RJ is independently selected from the group consisting of 

alkylsuifonylamino, alkenylsulfonylamino, alkynylsulfonylamino, and alkylsulfonylaminoimino, 

wherein: 

(a) the amino portion of such substituents optionally is substituted with a substituent 

independently selected from the group consisting of carbocyclyialkyl, heterocyclylalkyl, 

alkylcarbonyloxy, aminocarbonyialkyl, alkyl, alkylcarbonyl, alkyloxycarbonyl, 

alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyi, wherein: 

(1) the carbocyclyl portion of the carbocyclyialkyl and the heterocyclyl 

portion of the heterocyclylalkyl optionally are substituted with one or two 

substituents independently selected from the group consisting of alkyl, carboxy, 

hydroxy, alkyloxy, halo, nitro, cyano, oxo, and amino, and 
(2) the amino portion of the aminocarbonyialkyl optionally is substituted with 

one or two substituents independently selected from the group consisting of alkyl, 

alkenyl, and alkynyl, 
(b) the alkyl, alkenyl, and alkynyl portion of such substituents optionally is 

substituted with one or two substituents independently selected from the group consisting of 

carboxy, halo, oxo, amino, alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, 
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carbocyclyl. heterocyclyl, and cyano, wherein: 

the amino optionally is substituted with one or two substituents independently 

selected from the group consisting of alkyl and alkyloxy, wherein: 
the alkyl optionally is substituted with one or more hydroxy. 

|00232] In some embodiments, each R1 is an independently selected alkylsuifonylamino, wherein: 

(a) the amino portion of the alkylsuifonylamino optionally is substituted with a 
substituent independently selected from the group consisting of carbocyclyialkyl, 

heterocyclylalkyl, alkylcarbonyloxy, aminocarbonyialkyl, alkyl, alkylcarbonyl, 

alkyloxycarbonyl, alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyi, 

wherein: 

(1) the carbocyclyl portion of the carbocyclyialkyl and the heterocyclyl 

portion of the heterocyclylalkyl optionally are substituted with one or two 
substituents independently selected from the group consisting of alkyl, carboxy, 
hydroxy, alkyloxy, halo, nitro, cyano, oxo, and amino, and 

(2) the amino portion of the aminocarbonyialkyl optionally is substituted with 

one or two substituents independently selected from the group consisting of alkyl, 

alkenyl, and alkynyl, 
(b) the alkyl portion of the alkylsuifonylamino optionally is substituted with one or 

two substituents independently selected from the group consisting of carboxy, haios oxo, 
amino, alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, carbocyclyl, heterocyclyl, 
and cyano, wherein: 

the amino optionally is substituted with one or two substituents independently 

selected from the group consisting of alkyl and alkyloxy, wherein: 

the alkyi optionally is substituted with one or more hydroxy. 

]00233] In some embodiments, each Rs is an independently selected alkylsuifonylamino, wherein: 
the amino portion of the alkylsuifonylamino optionally is substituted with a 

substituent independently selected from the group consisting of carbocyclyialkyl, 

heterocyclylalkyl, alkylcarbonyloxy, aminocarbonyialkyl, alkyl, alkylcarbonyl, 

alkyloxycarbonyl, alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyi, 

wherein: 

(1) the carbocyclyl portion of the carbocyclyialkyl and the heterocyclyl 

portion of the heterocyclylalkyl optionally are substituted with one or two 

substituents independently selected from the group consisting of alkyl, carboxy, 

hydroxy, alkyloxy, halo, nitro, cyano, oxo, and amino, and 
(2) the amino portion of the aminocarbonyialkyl optionally is substituted with 

one or two substituents independently selected from the group consisting of alkyl, 

alkenyl, and alkynyl. 
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100234] In some embodiments, each RJ is an independently selected alkylsuifonylamino, wherein: 

the amino portion of the alkylsuifonylamino optionally is substituted with a 

substituent independently selected from the group consisting of carbocyclyialkyl, 

heterocyclylalkyl, alkylcarbonyloxy, aminocarbonyialkyl, alkyls alkylcarbonyl, 

alkyloxycarbonyl, alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyi. 

[00235} In some embodiments, each RJ is an independently selected alkylsuifonylamino, wherein: 
the alkyl portion of the alkylsuifonylamino optionally is substituted with one or two 

substituents independently selected from the group consisting of carboxy, halo, oxo, amino, 
alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, carbocyclyl, heterocyclyl, and cyano, 
wherein: 

the amino optionally is substituted with one or two substituents independently 

selected from the group consisting of alkyl and alkyloxy, wherein: 

the alkyl optionally is substituted with one or more hydroxy. 
[00236] In some embodiments, each RJ is an independently selected alkylsuifonylamino, wherein: 

the alkyl portion of the alkylsuifonylamino optionally is substituted with one or two 

substituents independently selected from the group consisting of carboxy, halo, oxo, amino, 

alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, carbocyclyl, heterocyclyl, and cyano. 

[00237] In some embodiments, each RJ is an independently selected alkylsuifonylamino. In some such 
embodiments, each RJ is methylsulfonylamino, 

[00238] In some embodiments, each RJ is an independently selected alkylsulfonylaminoimino, 

wherein: 

(a) the amino portion of the alkylsulfonylaminoimino optionally is substituted with a 
substituent independently selected from the group consisting of carbocyclyialkyl, 

heterocyclylalkyl, alkylcarbonyloxy, aminocarbonyialkyl, alkyl, alkylcarbonyl, 

alkyloxycarbonyl, alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyi, 

wherein: 
(1) the carbocyclyl portion of the carbocyclyialkyl and the heterocyclyl 

portion of the heterocyclylalkyl optionally are substituted with one or two 
substituents independently selected from the group consisting of alkyl, carboxy, 
hydroxy, alkyloxy, halo, nitro, cyano, oxo, and amino, and 

(2) the amino portion of the aminocarbonyialkyl optionally is substituted with 

one or two substituents independently selected from the group consisting of alkyl, 

alkenyl, and alkynyl, 

(b) the alkyl portion of the alkylsulfonylaminoimino optionally is substituted with 
one or two substituents independently selected from the group consisting of carboxy, halo, 
oxo, amino, alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, carbocyclyl, 

heterocyclyl, and cyano, wherein: 
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the amino optionally is substituted with one or two substituents independently 

selected from the group consisting of alkyl and alkyloxy, wherein: 
the alkyl optionally is substituted with one or more hydroxy. 

(00239| In some embodiments, each RJ is an independently selected alkylsulfonylaminoimino, 

wherein: 

the amino portion of the alkylsulfonylaminoimino optionally is substituted with a 

substituent independently selected from the group consisting of carbocyclyialkyl, 
heterocyclylalkyl, alkylcarbonyloxy, aminocarbonyialkyl, alkyl, alkylcarbonyl, 
alkyloxycarbonyl, alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyi, 
wherein: 

(1) the carbocyclyl portion of the carbocyclyialkyl and the heterocyclyl 

portion of the heterocyclylalkyl optionally are substituted with one or two 

substituents independently selected from the group consisting of alkyl, carboxy, 

hydroxy, alkyloxy, halo, nitro, cyano, oxo, and amino, and 

(2) the amino portion of the aminocarbonyialkyl optionally is substituted with 

one or two substituents independently selected from the group consisting of alkyl, 
alkenyl, and alkynyl. 

(00240] In some embodiments, each RJ is an independently selected alkylsulfonylammoimino, 

wherein: 
the amino portion of the alkylsulfonylaminoimino optionally is substituted with a 

substituent independently selected from the group consisting of carbocyclyialkyl 
heterocyclylalkyl, alkylcarbonyloxy, aminocarbonyialkyl, alkyl. alkylcarbonyl, 
alkyloxycarbonyl. alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyi. 

(0024-l| In some embodiments, each RJ is an independently selected alkylsulfonylaminoimino, 

wherein: 
the alkyl portion of the alkylsulfonylaminoimino optionally is substituted with one or 

two substituents independently selected from the group consisting of carboxy, halo, oxo, 
amino, alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, carbocyclyl, heterocyclyl 
and cyano, wherein: 

the amino optionally is substituted with one or two substituents independently 

selected from the group consisting of alkyl and alkyloxy, wherein: 
the alkyl optionally is substituted with one or more hydroxy. 

(00242f In some embodiments, each RJ is an independently selected alkylsulfonylaminoimino, 

wherein: 
the alkyl portion of the alkylsulfonylaminoimino optionally is substituted with one or 

two substituents independently selected from the group consisting of carboxy, halo, oxo, 
amino, alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, carbocyclyl, heterocyclyl, 

51 



WO 2010/111437 PCT/US2010/028561 

and cyano, 

[00243) in some embodiments, each RJ is an independently selected alkylsulfonylaminoimino. In 
some such embodiments, each RJ is methylsulfonylaminoimino. 
100244) In some embodiments, each RJ is independently selected from the group consisting of 
alkyicarbonylamino and alkyloxycarbonylamino, wherein: 

the alkyl portion of such substituents optionally is substituted with one or two 

substituents independently selected from the group consisting of carboxy, halo, oxo, amino, 

alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, carbocyclyl, heterocyclyl, and cyano. 

B14, Substituent R*. 
100245} Each RK is independently selected from the group consisting of aminosulfonyl, alkylsulfonyi, 
alkenylsulfonyl, and alkynylsulfonyl, wherein: 

(a) the alkylsulfonyi, alkenylsulfonyl, and alkynylsulfonyl optionally are substituted 

with one or more substituents independently selected from the group consisting of carboxy, 

hydroxy, halo, ammo, nitro, azido, oxo, aminosulfonyl, alkyloxycarbonyl, 

alkenyloxycarbonyl, alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarhonyloxy, 
alkynylcarbonyioxy, alkyloxy, alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and 
aminocarbonyl, wherein: 

the amino, aminosulfonyl, and aminocarbonyl optionally arc substituted with 

one or two substituents independently selected from the group consisting of alkyl, 

alkenyl, and alkynyl; and 

(b) the aminosulfonyl optionally is substituted with one or two substituents 
independently selected from the group consisting of alkyi, alkenyl, and alkynyl. 

[00246] In some of the above embodiments, each RK is independently selected from the group 

consisting of aminosulfonyl, alkylsulfonyi, alkenylsulfonyl, and alkynylsulfonyl, wherein such 

substituents are not substituted. 

[09247J In some embodiments, each RK is independently selected from the group consisting of 
aminosulfonyl and alkylsulfonyi, wherein: 

(a) the alkylsulfonyi optionally is substituted with one or two substituents 

independently selected from the group consisting of carboxy, hydroxy, halo, amino, nitro, 

oxo, aminosulfonyl, alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbocyclyl, heterocyclyl, 
cyano, and aminocarbonyl; and 

(b) the aminosulfonyl optionally is substituted with one or two substituents 

independently selected alkyl. 

[00248] In some embodiments, each. RK is independently selected from the group consisting of 

aminosulfonyl and alkylsulfonyi. 
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C Embodiments of Compounds of Formula (I), 
[00249] Various embodiments of substituents R1, R2, R3, R4, R5, R&, R7, RE, RF, RG, RH, R1, RJ, and 

RK have been discussed above. These substituent embodiments can be combined to form various 
embodiments of compounds of formula (I). AH embodiments of compounds of formula (I) formed by 

combining the substituent embodiments discussed above are within the scope of Applicants' 

invention, and some illustrative embodiments of the compounds of formula (I) are provided below. 

{00250] In some embodiments, the compounds of formula (I) correspond in structure to formula (1-2), 

wherein; 

is a doubie carbon-carbon bond; 
R1 is hydrogen; 
R2 is hydrogen; 
R3 is hydrogen; 

Rs is C,-C4-alk.yl; 

R6 is alkyloxy; 

R7 is selected from the group consisting of hydrogen and C<-C6-carbocyclyl substituted with 

one, two, or three substituents independently selected from the group consisting of RF and RJ; 
each RF is an independently selected alkyl optionally substituted with a substituent selected 

from the group consisting of carboxy, halo, amino, imino, and aminosulfonyl, wherein; 
the amino, imino, and aminosulfonyl optionally are substituted with one or two 

substituents independently selected from the group consisting of alkyl, alkylsulfonyi, and 

alkylsuifonylamino; and 
each RJ is independently selected from the group consisting of alkylsuifonylamino, 

alkenylsulfonylamino, alkynylsulfonylamino, and alkylsulfonylaminoimino, wherein: 
(a) the amino portion of such substituents optionally is substituted with a substituent 

independently selected from the group consisting of carbocyclyialkyl, heterocyclylalkyl, 
alkylcarbonyloxy, aminocarbonyialkyl, alkyl, alkylcarbonyl, alkyloxycarbonyl, 

alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyi, wherein: 
(1) the carbocyclyl portion of the carbocyclyialkyl and the heterocyclyl 

portion of the heterocyclylalkyl optionally are substituted with one or two 
substituents independently selected from the group consisting of alkyl, carboxy, 
hydroxy, alkyloxy, halo, nitro, cyano, oxo, and amino, and 

(2) the amino portion of the aminocarbonyialkyl optionally is substituted with 

one or two substituents independently selected from the group consisting of alkyl, 

alkenyl, and alkynyl, 
(b) the alkyl, alkenyl, and alkynyl portion of such substituents optionally is 

substituted with one or two substituents independently selected from the group consisting of 
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carboxy, halo, oxo, amino, alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, 
carbocyclyl, heterocyclyl, and cyano, wherein: 

the amino optionally is substituted with one or two substituents independently 

selected from the group consisting of alkyl and alkyloxy, wherein: 

the alkyl optionally is substituted with one or more hydroxy. 

|00251)ln some embodiments, the compounds of formula (I) correspond in structure to formula (1-6), 
wherein: 

is selected from the group consisting of single carbon-carbon bond and double carbon-

carbon bond; 

RJ is hydrogen; 

R1 is hydrogen; 

R3 is hydrogen; 

R5 is CrC4-alkyl; 
R7 is selected from the group consisting of C5-C6-carbocyclyl and 5-6-membered 

heterocyclyl, wherein each such substituent is substituted with one, two, or three substituents 
independently selected from the group consisting of RE, R* . RJ, and RK; 

each RE is independently selected from the group consisting of chloro, fluoro, nitro, hydroxy, 

oxo, carboxy, amino, imino, aldehydo, and alkylamino; 

each RF IS an independently selected alkyi optionally substituted with a substituent selected 
from the group consisting of carboxy, halo, amino, imino, and aminosulfonyl, wherein: 

the amino, imino, and aminosulfonyl optionally are substituted with one or two 
substituents independently selected from the group consisting of alkyl, alkylsulfonyi, and 
alkylsuifonylamino; 

each RJ is independently selected from the group consisting of alkylsuifonylamino, 

alkenylsulfonylamino, alkynylsulfonylamino, and alkylsulfonylaminoimino, wherein: 

(a) the amino portion of such substituents optionally is substituted with a substituent 
independently selected from the group consisting of carbocyclyialkyl, heterocyclylalkyl, 
alkylcarbonyloxy, aminocarbonyialkyl, alkyl, alkylcarbonyl, alkyloxycarbonyl, 
alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyi, wherein: 

(1) the carbocyclyl portion of the carbocyclyialkyl and the heterocyclyl 

portion of the heterocyclylalkyl optionally are substituted with one or two 

substituents independently selected from the group consisting of alkyl, carboxy, 

hydroxy, alkyloxy, halo, nitro, cyano, oxo, and amino, and 
(2) the amino portion of the aminocarbonyialkyl optionally is substituted with 

one or two substituents independently selected from the group consisting of alkyl, 

alkenyl, and alkynyl, 
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(b) the alkyl, alkenyl, and aikynyl portion of such substituents optionally is 

substituted with one or two substituents independently selected from the group consisting of 

carboxy, halo, oxo, amino, alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, 
carbocyclyl. heterocyclyl, and cyano, wherein: 

the amino optionally Is substituted with one or two substituents independently 

selected from the group consisting of alkyl and aikyloxy, wherein: 

the aikyl optionally is substituted with one or more hydroxy; and 

each RK is independently selected from the group consisting of aminosulfonyl and 

alkylsulfonyi, wherein; 
(a) the alkylsulfonyi optionally is substituted with one or two substituents 

independently selected from the group consisting of carboxy, hydroxy, halo, ammo, nitro, 

oxo, aminosulfonyl, alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbocyclyl, heterocyclyl, 

cyano, and aminocarbonyl; and 

(b) the aminosulfonyl optionally is substituted with one or two substituents 

independently selected alkyl 
in some embodiments, 

[092521 In some embodiments, the compounds of formula (I) coirespond in structure to formula 

(MO), wherein: 

is a double carbon-carbon bond; 

R1 is hydrogen; 

R2 is hydrogen; 

R3 is hydrogen; 
R7 is selected from the group consisting of Cs-C6-carbocyciyl and 5-6-membered 

heterocyclyl, wherein each such substituent is substituted with one, two, or three substituents 
independently selected from the group consisting of RE, RF, R1, RJ, and RK; 

each RE is independently selected from the group consisting of chloro, fluoro, nitro, hydroxy, 

oxo, carboxy, amino, imino, aldehydo, and alkylamino; 

each RF is an independently selected alkyl optionally substituted with a substituent selected 

from the group consisting of carboxy, halo, amino, imino, and aminosulfonyl, wherein: 
the ammo, imino, and aminosulfonyl optionally are substituted with one or two 

substituents independently selected from the group consisting of alkyl, alkylsulfonyi, and 

alkylsuifonylamino; 
each R! is independently selected from the group consisting of alkylcarbonyl and 

aminocarbonyl, wherein: 
the aminocarbonyl optionally is substituted with a substituent selected from the group 

consisting of alkyl, alkyloxyalkyl, alkylsulfonyi, and alkylsuifonylamino; 
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each RJ is independently selected from the group consisting of alkylsuifonylamino, 
alkenylsulfonylamino, alkynylsulfonylamino, and alkylsulfonylaminoimino, wherein; 

(a) the amino portion of such substituents optionally is substituted with a substituent 
independently selected from the group consisting of carbocyclyialkyl, heterocyclylalkyl, 
alkylcarbonyloxy, aminocarbonyialkyl, alkyl, alkylcarbonyl, alkyloxycarbonyl, 

alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyi, wherein: 

(1) the carbocyclyl portion of the carbocyclyialkyl and the heterocyclyl 

portion of the heterocyclylalkyl optionally are substituted with one or two 

substituents independently selected from the group consisting of alkyl, carboxy, 

hydroxy, alkyloxy, halo, nitro, cyano, oxo, and amino, and 
(2) the amino portion of the aminocarbonyialkyl optionally is substituted with 

one or two substituents independently selected from the group consisting of alkyl, 
alkenyl, and alkynyl, 

(b) the alkyl, alkenyl, and alkynyl portion of such substituents optionally is 

substituted with one or two substituents independently selected from die group consisting of 

carboxy, halo, oxo, amino, alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, 

carbocyclyl, heterocyclyl, and cyano, wherein: 
the amino optionally is substituted with one or two substituents independently 

selected from the group consisting of alkyl and alkyloxy, wherein: 

the alkyl optionally is substituted with one or more hydroxy; and 

each RK is independently selected from the group consisting of aminosulfonyl and 

alkylsulfonyi, wherein: 
(a) the alkylsulfonyi optionally is substituted with one or two substituents 

independently selected from the group consisting of carboxy, hydroxy, halo, amino, nitro, 
oxo, aminosulfonyl, alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbocyclyl, heterocyclyl, 

cyano, and aminocarbonyl; and 

(b) the aminosulfonyl optionally is substituted with one or two substituents 

independently selected alkyl. 

I00253J In some embodiments, the compounds of formula (I) correspond in structure to formula 

(1-11); wherein: 

=^= is selected from the group consisting of single carbon-carbon bond and double carbon-

carbon bond; 
R1 is hydrogen; 

R2 is hydrogen; 

R3 is hydrogen; 
R7 is selected from the group consisting of hydrogen, CrC6-carbocyclyl, 5-^-membered 
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heterocyclyl, fused 2-ring heierocyciyi, and fused 2-ring carbocyclyl, wherein each such substituent is 

substituted with one, two, or three substituents independently seiected from the group consisting of 

RE, RF, R1, RJ, and RK; 

each RE is independently selected from the group consisting of chloro, fluoro, nitro, hydroxy, 

oxo, carboxy. aminos imino, aldehydo, and alkylamino; 

each RF is an independently seiected alkyl optionally substituted with a substituent selected 
from the group consisting of carboxy, halo, amino, imino, and aminosulfonyl, wherein: 

the amino, imino, and aminosulfonyl optionally are substituted with one or two 

substituents independently selected from the group consisting of alkyl, alkylsulfonyi, and 

alkylsuifonylamino; 

each R1 is independently selected from the group consisting of alkylcarbonyl and 

aminocarbonyl, wherein: 

the aminocarbonyl optionally is substituted with a substituent selected from the group 
consisting of alkyl, alkyloxyalkyl, alkylsulfonyi, and alkylsuifonylamino; 
each RJ is independently selected from the group consisting of alkylsuifonylamino, 

alkenylsulfonylamino, alkynylsulfonylamino, and alkylsulfonylaminoimino, wherein: 

(a) the amino portion of such substituents optionally is substituted with a substituent 

independently selected from the group consisting of carbocyclyialkyl, heterocyclylalkyl, 

alkylcarbonyloxy, aminocarbonylalkyL, alkyl, alkylcarbonyl, alkyloxycarbonyl, 

alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyi, wherein: 

(1)the carbocyclyl portion of the carbocyclyialkyl and the heterocyclyl 
portion of the heterocyclylalkyl optionally are substituted with one or two 

substituents independently selected from the group consisting of alkyl, carboxy, 

hydroxy, alkyloxy, halo, nitro, cyano, oxo, and amino, and 

(2) the amino portion of the aminocarbonyialkyl optionally is substituted with 

one or two substituents independently selected from the group consisting of alkyl, 

alkenyl, and alkynyl, 

(b) the alkyl, alkenyl, and alkynyl portion of such substituents optionally is 

substituted with one or two substituents independently selected from the group consisting of 

carboxy, halo, oxo, amino, alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, 

carbocyclyl, heterocyclyl, and cyano, wherein: 

the amino optionally is substituted with one or two substituents independently 

selected from the group consisting of alkyl and alkyloxy, wherein: 

the alkyl optionally is substituted with one or more hydroxy; and 

each RK is independently selected from the group consisting of aminosulfonyl and 

alkylsulfonyi, wherein: 
(a) die alkylsulfonyi optionally is substituted with one or two substituents 
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independently selected from the group consisting of carboxy, hydroxy, halo, amino, nitro, 

oxo, aminosulfonyl, alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbocyclyl, heterocyclyl 
cyano, and aminocarbonyl; and 

(b) the aminosulfonyl optionally is substituted with one or two substituents 
independently selected alkyl. 

D. Isomers. 

100254] This invention also is directed, in part, to all isomers of the compounds of formula (I) (and 

their salts) (i.e., structural and stereoisomers). Structural isomers include chain and position isomers. 
Stereoisomers include E/Z isomers (i.e., isomers with regard to one or more double bonds), 
enantiomers (i.e., stereo- isomers that have opposite configurations at all stereogenic centers), and 
diastereoisomers (i.e., stereo- isomers that have the same configuration at one or more stereogenic 

centers, but differ at other stereogenic centers). 

E. Salts. 
|00255| This invention also is directed, in part, to all salts of the compounds of formula (I). A salt of 

a compound may be advantageous due to one or more of the salt's properties, such as, for example, 

enhanced pharmaceutical stability in differing temperatures and humidities, or a desirable solubility in 

water or other solvents. Where a salt is intended to be administered to a patient (as opposed to, for 
example, being in use in an in vitro context), the salt preferably is pharmaceutical^ acceptable and/or 
physiologically compatible. The term "pharmaceutical^ acceptable" is used adjectivally in this patent 

application to mean that the modified noun is appropriate for use as a pharmaceutical product or as a 

part of a pharmaceutical product. Pharmaceutical^ acceptable salts include sate commonly used to 

form alkali metal salts and to form addition salts of free acids or free bases. In general, these salts 
typically may be prepared by conventional means by reacting, for example, the appropriate acid or 
base with a compound of the invention. 

[00256| Pharmaceutical^ acceptable acid addition salts of the compounds of formula (I) can be 

prepared from an inorganic or organic acid. Examples of often suitable inorganic acids include 

hydrochloric, hydrobromic, hydroiodic, nitric, carbonic, sulfuric, and phosphoric acid. Suitable 

organic acids generally include, for example, aliphatic, cycloaliphattc, aromatic, araliphatic, 
heterocyclic, carboxy lie, and sulfonic classes of organic acids. Specific examples of often suitable 

organic acids include acetate, trifluoroacetate, formate, propionate, succinate, glycolate, gluconate, 

digluconate, lactate, malaie, tartaric acid, citrate, ascorbate, glucuronate, maleate, fumaraie, pyruvate, 
aspartate, glutamate, benzoate, anthranilic acid, mesylate, stearate, salicylate, p-hydroxybenzoate, 
phenylacetate, mandelate, embonate (pamoate), ethanesulfonate, benzenesulfonate, pantothenate, 2-

hydroxyethanesulfonate, sulfenilate, cyclohexylaminosulfonate, algenic acid, beta-hydroxybutyric 
acid, galactarate, galacturonate, adipate, alginate, bisulfate, butyrate, camphorate, camphors ulfonate, 

cyclopentanepropionate, dodecylsulfate, glycoheptanoate, glycerophosphate, heptanoate, hexanoate, 
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nicotinate, oxalate, patmoate, pectinate, 2-naphthalesulfonate, 3-phenylpropionate, picrate, pivalate, 

thiocyanate, tosylate, and undecanoate. 

(00257] Pharmaceutical^ acceptable base addition salts of the compounds of formula ([) include, for 

example, metallic salts and organic salts. Preferred metallic salts include alkali metal (group la) salts, 
alkaline earth metal (group Ha) salts, and other physiologically acceptable metal salts. Such salts may 

be made from aluminum, calcium, lithium, magnesium, potassium, sodium, and zinc. Preferred 
organic salts can be made from amines, such as tromethamine, diethylamine, N,N-
dibenzylethyienediamine, chloroprocaine, choline, diethanolamine, ethylenediamine, meglumine (N-

methylglucamine), and procaine, Basic nitrogen-containing groups can be quaternized with agents 
such as lower alkyl (Cj-C<) halides (e.g., methyl, ethyl, propyl, and butyl chlorides, bromides, and 

iodides), diaikyl sulfates (e.g., dimethyl, diethyl, dibutyl* and diamyl sulfates), long chain halides 
(e.g., decyl, lauryl, myristyl, and stearyl chlorides, bromides, and iodides), arylalkyl halides (e.g., 
benzyl and phenethyl bromides), and others. 

F. Purity. 

(00258! Compounds of formula (I) (and salts thereof) with any level of purity (including pure and 

substantially pure) are within the scope of Applicants' invention. The term "substantially pure" in 

reference to a compound/sait/isomer, means that the preparation/composition containing the 
compound/salt/isomer contains more than about 85% by weight of the compound/salt'isomer, 

preferably more than about 90% by weight of the compound/salt/isomer, preferably more than about 

95% by weight of the compound/salt/isomer, preferably more than about 97% by weight of the 

compound/salt/isomer, and preferably more than about 99% by weight of the compound/sait/isomer. 

G. Compositions. 

[00259! This invention also is directed, in part, to compositions comprising one or more compounds 
and/or salts of the invention (including the crystalline compounds and salts discussed in section E 

above). In some embodiments, the compositions comprise one or more substantially phase pure 

crystalline forms (compounds/salts/soivates/hydrates) discussed in section E above. The 

compositions can be pharmaceutical compositions. 

[00260! In some embodiments, the compositions further comprise one or more additional therapeutic 

agents. Such therapeutic agents can, but need not be, additional HCV inhibitors. 

|0026lJThe preferred composition depends on the method of administration, and typically comprises 

one or more conventional pharmaceutical^ acceptable carriers, adjuvants, and/or vehicles (together 
referred to as "excipients"). Formulation of drugs is generally discussed in, for example, Hoover, J.> 

Remington's Pharmaceutical Sciences (Mack Publishing Co., 1975) and Ansel's Pharmaceutical 

Dosage Forms and Drug Delivery Systems (Lippincott Williams & Wilkins, 2005), 

[00262! Solid dosage forms for oral administration include, for example, capsules, tablets, pills, 

powders, and granules. In such solid dosage forms, the compounds or salts are ordinarily combined 
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with one or more excipients. If administered per os, the compounds or salts can be mixed with, for 

example, lactose, sucrose, starch powder, cellulose esters of alkanoic acids, cellulose alkyl esters, talc, 

stearic add, magnesium stearate, magnesium oxide, sodium and calcium salts of phosphoric and 

sulfuric acids, gelatin, acacia gum. sodium alginate, polyvinylpyrrolidone, and/or polyvinyl alcohol, 
and then tableted or encapsulated for convenient administration. Such capsules or tablets can contain 

a controlled-release formulation, as can be provided in, for example, a dispersion of the compound or 

salt in hydroxypropylmethyl cellulose. In the case of capsules, tablets, and pills, the dosage forms also 
can comprise buffering agents, such as sodium citrate, or magnesium or calcium carbonate or 

bicarbonate. Tablets and piils additionally can be prepared with enteric coatings. 

[00263} Liquid dosage forms for oral administration include, for example, pharmaceutical^ 

acceptable emulsions (including both oil-in-water and water-in-oil emulsions), solutions (including 

both aqueous and non-aqueous solutions), suspensions (including both aqueous and non-aqueous 

suspensions), syrups, and elixirs containing inert diluents commonly used in the art (e.g., water). 
Such compositions also can comprise, for example, wetting, emulsifying, suspending, flavoring (e.g., 

sweetening), and/or perfuming agents, 

|00264| Parenteral administration includes subcutaneous injections, intravenous injections, 

intramuscular injections, intrasternal injections, and infusion. Injectable preparations (e.g., sterile 

injectable aqueous or oleaginous suspensions) can be formulated according to the known art using 

suitable dispersing, wetting agents, and/or suspending agents. Acceptable vehicles and solvents 
include, for example, water, 1,3-butanediol, Ringer's solution, isotonic sodium chloride solution, 

bland fixed oils (e.g., synthetic mono- or diglycerides), fatty acids (e.g., oleic acid), dimethyl 
acetamide, surfactants (e.g., ionic and non-ionic detergents), and/or polyethylene glycols. 

[00265} Formulations for parenteral administration may, for example, be prepared from sterile 

powders or granules having one or more of the excipients mentioned for use in the formulations for 

oral administration. A compound or salt of the invention can be dissolved in water, polyethylene 

glycol, propylene glycol, ethanol, com oil, cottonseed oil, peanut oil, sesame oil, benzyl alcohol, 

sodium chloride, and/or various buffers. The pH may be adjusted, if necessary, with a suitable acid, 

base, or buffer. 
(002661 Suppositories for rectal administration can be prepared by, for example, mixing a compound 

or salt of the invention with a suitable nonirritating excipient that is solid at ordinary temperatures, but 

liquid at the rectal temperature, and will therefore melt in the rectum to release the drug. Suitable 

excipients include, for example, cocoa butter; synthetic mono-, di~, or triglycerides, fatty acids, and/or 

polyethylene glycols. 
106267] Topical administration includes the use of transdermal administration, such as transdermal 

patches or iontophoresis devices. 
[00268] Other excipients and modes of administration known in the pharmaceutical art also may be 

used, 
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[00269] The preferred total daily dose of the compound or salt (administered in single or divided 

doses) is typically from about 0.001 to about 100 mg/kg, more preferably from about 0,001 to about 

30 mg/kg, and even more preferably from about 0.01 to about 10 mg/kg(/.e.,mgofthe compound or 

salt per kg body weight). Dosage unit compositions can contain such amounts or submultiples thereof 
to make up the daily dose. In many instances, the administration of the compound or salt will be 

repeated a plurality of times. Multiple doses per day typically may be used to increase the total daily 
dose, tf desired. 
[00270] Factors affecting the preferred dosage regimen include the type, age, weight, sex, diet, and 

condition of the patient; the severity of the pathological condition; the severity of the pathological 

condition; the route of administration; pharmacological considerations, such as the activity, efficacy, 

pharmacokinetic* and toxicology profiles of the particular compound or salt used; whether a drug 

delivery system is utilized; and whether the compound or salt is administered as part of a drug 

combination. Thus, the dosage regimen actually employed can vary widely, and therefore, can derive 
from the preferred dosage regimen set forth above, 

H. Kits, 

[00271] This invention also is directed, in part, to a kit comprising one or more compounds and/or 

sate of the in invention. The kit can optionally contain one or more additional therapeutic agents 
and/or instructions for, for example, using the kit 

I. Methods of Use. 

[00272] This invention also is directed, in part, to a method for inhibiting replication of an RNA virus. 

The method comprises exposing the virus to one or more compounds and/or salts of this invention, In 
some embodiments, replication of the RNA virus is inhibited in vitro, in other embodiments, 

replication of the RNA virus is inhibited in vivo. In some embodiments, the RNA virus whose 

replication is being inhibited is a single-stranded, positive sense RNA virus. In some such 

embodiments, the RNA vims whose replication is being inhibited is a virus from the Flaviviridae 

family. In some such embodiments, the RNA virus whose replication is being inhibited is HCV. 
{00273] This invention also is directed, in part, to a method for inhibiting HCV RNA polymerase. 
The method comprises exposing the polymerase with one or more compounds and/or salts of this 
invention. In some embodiments, HCV RNA polymerase activity is inhibited in vitro. In other 

embodiments, HCV RNA polymerase activity is inhibited in vivo. 

[00274] The term "inhibiting" means reducing the level of RNA virus replication/HCV polymerase 
activity cither in vitro or in vivo. For example, if a compound/salt of the invention reduces the level 

of RNA virus replication by at least about 10% compared to the level of RNA virus replication before 

the virus was exposed to the compound/salt, then the compound/salt inhibits RNA virus replication. 

In some embodiments, the compound/salt can inhibit RNA virus replication by at least about 20%, at 
least about 30%, at least about 40%, at least about 50%, at least about 60%, at least about 70%, at 
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least about 80%, at least about 90%, or at least about 95%. 

[00275J This invention also is directed, in part, to a method for treating a disease that can be treated by 
inhibiting HCV RNA polymerase. Thus, this invention also is directed, in part, to a method for 

treating hepatitis C in an animal in need of such treatment These methods comprise administering to 

the animal one or more compounds and/or salts of the invention, and, optionally, one or more 

additional therapeutic agents, In some embodiments, a therapeutically effective amount of the 
compound(s) and/or salt(s) is administered to the animal. "Treating" means ameliorating, 

suppressing, eradicating, preventing, reducing the risk of, and/or delaying the onset of the disease 
being treated. Applicants specifically intend that the term "treating" encompass administration of the 

compounds and/or salts of the invention to an HCV-negative patient that is a candidate for an organ 

transplant. The methods of treatment are particularly suitable for use with humans, but may be used 

with other animals, particularly mammals. A "therapeutically-effective amount" or "effective 

amount" is an amount that will achieve die goal of treating the targeted condition. 

|00276] In some embodiments, the methods comprise combination therapy, wherein the compound(s) 
and/or salt(s) of the invention is/are co-administered with a second (or even a third, fourth, etc.) 

compound, such as, for example, another therapeutic agent used to treat hepatitis C (e.g., Interferon or 
interferon/ribavirin combination, or an HCV inhibitor such as, for example, an HCV polymerase 

inhibitor or an HCV protease inhibitor). The compound(s) and/or sa!t(s) of this invention can also be 

co-administered with therapeutic agents other than therapeutic agents used to treat hepatitis C 

anti-HIV agents). In these co-administration embodiments, the compound(s) and/or salt(s) of the 

invention and the second, etc. therapeutic agent(s) may be administered in a substantially 
simultaneous manner (e.g., or within about 5 minutes of each other), in a sequentiai manner, or both. 
It is contemplated that such combination therapies may include administering one therapeutic agent 

multiple times between the administrations of the other. The time period between the administration 

of each agent may range from a few seconds (or less) to several hours or days, and will depend on, for 

example, the properties of each composition and active ingredient (e.g., potency, solubility, 

bioavailability, half-life, and kinetic profile), as well as the condition of the patient The compound(s) 

and/or salt(s) of this invention and the second, etc. therapeutic agent may also be administered in a 

single formulation. 
[00277] This invention also is directed, in part, to a use of one or more compounds and/or salts of the 
invention, and, optionally one or more additional therapeutic agents to prepare a medicament. In 

some embodiments, the medicament is for co-administration with one or more additional therapeutic 

agents. 
[00278] In some embodiments, the medicament is for inhibiting replication of an RNA virus. 
[00279] In some embodiments, the medicament is for treating hepatitis C. 

[00280] This invention also is directed, in part, to one or more compounds and/or salts of the 

invention, and, optionally one or more additional therapeutic agents, for use as a medicament. In 
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some embodiments, the medicament is for inhibiting replication of an RNA virus. In other 

embodiments, the medicament is for treating hepatitis C. 

J. Methods for Preparation. 

[00281] Additional information about the preparation of compounds of formulas (I) (and their salts) is 
provided in the general discussion and/or specific synthesis examples below. In the discussion below, 

R\ R2, R3, R4, R5, R6, R7, RE, RF, RG, RH, R1, R', and RK have the meaning discussed above unless 
otherwise stated. 

[00282j As described in Scheme I, compounds of formula (1-6), wherein R1, R1, R3 and Rsare as 

described in the Summary of the Invention can be prepared from compounds of formula (1-1). 

Compounds of formula (1 -1) can be reacted first with nitric acid in acetic anhydride and then with N-
iodosuccinimide (NIS) to give compounds of formula (1 -2). "The phenol of compounds of formula (1 -

2) can be alkylated with dimethyl sulfate in the presence of base and then the nitro moiety can be 
reduced to the corresponding aniline with iron in the presence of ammonium chloride to give 

compounds of formula (1 -3). Compounds of formula (1-3) can be converted to compounds of 

formula (14) by treating first with acid and then with acrolein. Compounds of formula (14) can be 

coupled with compounds of formula (1-5) with copper(I) iodide in the presence of a base and ligand 

such as Ar-(2-cyanophenyl)picolinamide to give compounds of formula (1 -6). Compounds of formula 

(1-6) are representative of compounds of formula (I). 

Scheme 1 

Cut K2P04 
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Scheme 2 
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100283| As described in Scheme 2, compounds of formuia (2-6), wherein R\ RJ, R3, R5 and R* are as 

described in the Summary of the Invention and R7 is Cs-C6-carbocyclyl, 5-6-membered heterocyclyl, 
fused 2-ring carbocyclyl or fused 2-ring heterocyclyl can be prepared from compounds of formula 

(2-1), Compounds of formula (2-1) can be reacted with w-chloroperoxybenzoic acid (MCPBA) to 
give compounds of formula (2-2). Compounds of formula (2-2) are converted to compounds of 

formula (2-3) upon treatment with phosphorus oxychloride. A Suzuki reaction between compounds 

of formulas (2-3) and (2-4) (or the corresponding boronic acid) delivers compounds of formula (2-5). 
In some instances, R7 is substituted with RJ which can be alkyloxycarbonylamino or in particular, 

tert-butoxycarbonylammo. In those instances wherein in RJ is ter/-butoxycarbonylamino} compounds 

of formula (I -5) can be treated first with an acid such as hydrochloric acid or trifluoroacetic acid to 

remove the /er/-butoxycarbonyl group and subsequently sulfonylated with a reagent such as 

methanesulfonyl chloride (MsCl) to give compounds of formula (2-6). Compounds of formula (2-6) 

are representative of compounds of formula (1). 
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Scheme 3 
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[09284J As described in Scheme 3, compounds of formula (3-4), wherein R1, R2, and R3are as 

fused 2-ring carbocyclyl or fused 2-ring heterocyclyl can be prepared from a compound of formula 

{3-1). A compounds of formula (3-1) can be reacted with diethylaminosulfur trifluoride (DAST) to 

give the compound of formuia (3-2). Compounds of formula (1 -5) can be coupled to a compound of 

formula (3-2) using the methodology described in Scheme 1 to give compounds of formula (3-3). 
Compounds of formuia (3-3) can be reacted with compounds of formula R7-B(OR')2, wherein R' is 

hydrogen, alkyi or taken to together with the boron and oxygen atoms form 4,4.5,5-tetramethyi-is3)2' 

dioxaborolane, under Suzuki reaction conditions to give compounds of formula (3-4). Compounds of 

formula (3-4) are representative of compounds of formula (1). 

described in the Summary of the invention and R7 is C5-C6-carbocyc!yl, 5-6-membered heierocyciyi, 
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Scheme 4 
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[0028S|As described in Scheme 4, compounds of formula (4-4), wherein R2 and R3are as described in 

the Summary of the Invention can be prepared from a compound of formula {4-1). A compounds of 
formuia (4-1) can be nitrated with nitric acid in a mixture of acetic acid and sulfuric acid, Subsequent 

reduction with iron in the presence of ammonium chloride gives a compound of formula (4-2). A 
compound of formula (4-2) can be reacted with an acrylic acid of formula (4-3). Subsequent 

treatment with urea under acidic conditions furnishes compounds of formula (44), Compounds of 

formula (44) are representative of compounds of formula (I). 
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Scheme 5 
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[00286] As described in Scheme 5, compounds of formula (5-8) and (5-9), wherein R2 and R3are as 
described in the Summary of the Invention and R7 is C}-C6-carbocyc!yl, 5-6-membered heterocyclyl, 
fused 2-ring carbocyclyl or fused 2-ring heterocyclyl can be prepared from a compound of formula 

(5-1). A heated acidic mixture of a compound of formula (5-1), hydroxylamine hydrochloride, and a 

dehydrating reagent can be treated with 2,2,2-trichloro-l -ethoxyethanol to give a compound of 

formula (5-2). A compound of formula (5-2) is converted to a compound of formula (5-3) upon 

treatment with acid. A compound of formula (5-3) can be nitrated with potassium nitrate in the 

presence of acid and then hydrolyzed with hydrogen peroxide in the presence of a base to give a 
compound of formula (5-4). A compound of formula (5-4) can be heated conventionally or in a 
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microwave reactor in the presence of formamide to generate a quinazolm-4(3i/)-orie. Reaction of the 
quinazolin-4(3tf)-one with phosphorus oxychloride provides a compound of formula (5-5). 
Substitution of the chlorine in a compound of formula (5-5) with an amine of formula R7-NH2 and 
subsequent reduction of the nitro group gives compounds of formula (5-6). Reaction of compounds 

of formula (5-6) with a 3-methoxyacryloyl isocyanate of formula (5-7) and subsequent cyclization 

under acidic conditions give compounds of formula (5-8). Catalytic hydrogenation of compounds of 

formula (5-8) delivers compounds of formula (5-9). Compounds of formulas (5-8) and (5-9) are 
representative of compounds of formuia (E). 

[00287] The following examples are merely illustrative, and not limiting to this disclosure in any way. 

[00288) Example 1. Preparation ofl-(7-te^butyl-8-methoxyquinolin-5-yl)pyrimidine-2,4(ltf,3.tf)-

dione. 

[00289] Part A. Preparation of 2-/er^buty]-6-mtropbenol. 

[00290] Nitric acid (0.595 mL, 13.31 mmole, 70%) was added dropwise to a chilled stirred flask 

containing acetic anhydride (1.26 mL, 13.31 mmole). The resulting light yellow solution was stirred 

for 5 minutes then added dropwise over 5 minutes to a cold (0-5 °C) acetonitrile solution containing 
2-f-butylphenol (2 g, 13.31 mmole). The mixture was stirred for 10 minutes after addition was 
complete and then diluted with 100 mL of water. The mixture was extracted with ether. The 

combined organic extracts were washed with water and brine, dried (magnesium sulfate), filtered and 

concentrated in vacuo. The dark red oil was purified by flash column chromatography on silica gel 

elut'mg with 3:1 hexane/acetone to give the title compound as a clear oil (0.64 g, 25%). !H NMR (300 

MHz, DMSO-40 5 ppm 1.43 (s, 9H), 6.99 (dd, .7=7.7,8.4,1H), 7.62 (dd, J « 1.6,7.7,1H), 7.91 (dd, 

J- 1.8. 8.4, 1H), 10.92 (s,lH). 
[06291] Part B. Preparation of2-ferf»butyI-4-iodo-6-nitrophenol. 
[00292] 2-terf-Butyl-6-nitrophenol (2.68 g, 13.73 mmole) was dissolved in 90 mL of acetonitrile. The 

flask was covered in foil, and AModosuccinimide (3.90 g, 16.47 mmole) was added in portions at 

approximately 15 minute intervals over a I hour period. The reaction was stirred at room temperature 

for 2 hours and then concentrated in vacuo. The oily residue was dissolved in 100 mL of ether and 

treated with 70 ml of 10% sodium thiosulfate solution with stirring for 30 minutes. The layers were 

separated. The organic layer was washed with water and brine, dried (sodium sulfate), filtered and 
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concentrated in vacuo. The brown oily residue was purified by flash column chromatography on 

silica gel eluting with 2% ethyl acetate/hexane to give title compound as a yellow solid {2.80 g, 64%). 
lHNMR (300 MHz, DMSO-4)S ppm ],39 (s, 9H) 7.73 (d, J=2.21 Hz, 1 H) S.S5 (d,J=1.84Hz, J H) 
10.89 (s, 1 H). 

J00293J Part C. Preparation of I -rer/-butyl-5-iodo-2-methoxy-3»tiitrobenzene. 

(00294] 2-tert-Butyl4-iodo-6-nitrophenol (0.32g, 0.997 mmole), potassium carbonate (0.21 g, 1.495 
mmole) and dimethyl sulfate (0.105 mL, 1.096 mmole) were combined and heated at reflux for 16 

hours. The reaction mixture was filtered, washed with acetone and concentrated in vacuo. The oily 

residue was dissolved in ethyl acetate, washed with water and brine t dried (sodium sulfate), filtered 

and concentrated in vacuo to give the title compound as a fight yellow oil (0.25 g, 75%), 'H NMR 
(300 MHz, DMSO-«/6) 6 ppm 1.45 (s, 9H), 3.73 {s, 3H), 7.79 (d,/ = 2.2,1H), 8.08 (d, J = 2.2,1H). 

[00295} Part D. Preparation of 3-fer/-butyl-5-iodo-2-methoxyaniline. 

[00296} 1 -ferf-Butyl-5-iodo-2-methaxy~3-nitrobenzene (0.25 g, 0.746 mmole), iron powder (0.167 g, 
2.98 mmole) and ammonium chloride (0.048 g, 0.895 mmole) were combined in a 3 mL:3 mL:l mL 

mixture of tetrahydrofuran:ethanoi;water and heated at reflux for 2 hours. The mixture was filtered 

and washed twice with hot methanol, and the solvent was concentrated in vacuo. The oily residue 

was dissolved in ethyl acetate, washed with water and brine, dried (sodium sulfate), filtered and 
concentrated in vacuo to give the title compound as a yellow oil (0.2 g, 88%). 1H NMR (300 MHz, 
DMSQ=4)5 PP*n L41 (s, 9H), 3.69 (st 3H), 5.02 (s, 2H), 6.65 {d,/ = 2.4, 1H), 6.95 (d, J= 1.2,1H). 
(00297] Part E. Preparation of 7-ferf-butyl-5-iodo-8-methoxyquinoline. 

[00298] 3-terf«Butyl-5»iodo-2-methoxyanilme (0.2g, 0.655 mmole) was treated with 6 N hydrochloric 

acid (7 mL) and heated to reflux. Acrolein (0.263 mL, 3.93 mmole) was added dropwise over 2 

minutes to the refluxing solution. The initial thick sluny became dark and homogeneous over 5 

minutes after addition. Heating of the reaction mixture was continued for 20 minutes. Hie reaction 

mixture was then cooled, diluted with 20 mL of water, and extracted with ether. The aqueous layer 
was made basic with 15% sodium hydroxide, and extracted with dichloromethane. The combined 

organic extracts were washed with brine, dried (magnesium sulfate), filtered and concentrated in 
vacuo. The brown oil was purified by flash column chromatography on silica gel eluting with 

dichloromethane to give the title compound as a tan solid (50 mg, 22%). lH NMR {300 MHz, 

DMSO-cfc) 5 ppm 1.41 (s, 9H), 4.14 (sf 3H), 7.60 (dd, J= 4.2, 8.6, 1H), 8.05 (s, IH), 8.36 - 8.20 (m, 

1H), 9.00-8.82 (m, 1H). 
[00299}Part F. Preparation of 1 -(7-tert-butyi-8-methoxyquinolin-5-yl)pyrimkjine-2,4(l/f,3tf)-dk>ne. 
[00300} 7-terf-Butyl-5-iodo-8-methoxyquinoline (50 mg, 0.147 mmole), potassium phosphate (2.1 

equivalents, 0308 mmole), copper(l) iodide (0.1 equivalents, 0.015 mmole). uracil (1.2 equivalents, 
0.176 mmole) and Ar-(2-cyanopheny!)picolinamide (0.2 equivalents, 0.029 mmole) were combined 
and heated in dimethyl sulfoxide (0.6 mL) for 16 hours at 70 °C. The reaction mixture was cooled to 

room temperature, 5 mL of water was added followed by extraction with 25 mL of ethyl acetate. The 
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aqueous layer was extracted with another 25 mL of ethyl acetate and the combined organic extracts 

were washed with water and brine, dried (sodium sulfate), filtered and concentrated in vacuo. Hie 

green oily residue was purified by flash column chromatography on silica ge! eluting with 2% 

methanol/dichloromethane to give 6 mg of title compound containing a colored impurity. The 

material was repurified on a 1 g silica gel cartridge eluting with 1% methanol/dichloromethane to give 

the title compound (2.2 mg, 5%). 'H NMR {300 MHz, DMSQ-4) 6 ppm 1.47 (s, 9 H) 422 (s, 3 H) 
5.71 (d, J=1.72 Hz, 1 H) 7-56 {dd, J=8.46,4.04 Hz, 1 H) 7.65 (s, 1 H) 7.70 (d, >7.72 Hz, 1 H) 8.09 
(dd, J=8.46,1.84 Hz, 1 H) 8.96 fdd,J=4.23,1.65 Hz, 1 H) 11.50 (s, 1 H). 

[00301] Example 2. Preparation of A^4-(7-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-l(2i"0-yl)-

8-methoxyqumolin-2-yl)phenyl)methanesulfonamide. 

{09302] Part A. Preparation of 7-?err-but>,!o-(2,4-dioxo-3,4-dihydropyrimidin>l(2//)-yl)"8-

methoxyquinoline 1-oxide. 

[00303] To a 50 mL round-bottomed flask containing l-(7-tert-butyl-8-methoxyquinolin-5-
yl)pyrimidme-2,4(ltf,3//)-dione (400 mg, 1,229 mmol, Example 1) in dichloromethane (10 mL) was 

added m-chloroperoxybenzoic acid (551 mg, 2.459 mmol), and the mixture was stirred at room 
temperature for 28 hours. The reaction mixture was then diluted with dichloromethane and extracted 

with saturated aqueous sodium bicarbonate. The aqueous layer was concentrated in vacuo. Methanol 

(100 mL) was added to the residue, and the solution was stirred for 30 minutes and then filtered. The 

filtrate was concentrated in vacuo. The crude product was purified by reverse phase (CI 8) column 

chromatography eluting with 5% to 40% acetomtrile/water containing 0.1% trifluoroacetic acid to 

give the title compound as a solid (101 mg, 24%), 
[00304] Part B. Preparation of 1 -(7-/erf>butyl-2-chloro-8-methoxyquinolin-5-yl)pyrimidine-

2,4(l//,3i¥)-dione. 
[00305] To a 25 mL round-bottomed flask containing the product from Part A {61 mg, 0.179 mmol) 

was added phosphorus oxychloride (2 mL, 21.46 mmol). The mixture was heated at 100 °C for 10 

minutes, cooled to room temperature, poured into ice-water and stirred for 10 minutes. The mixture 

was extracted with ethyl acetate, and the combined organic extracts were washed with water and 
brine, dried (sodium sulfate), filtered and concentrated in vacuo. The crude product was purified by 

O 

H 
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flash column chromatography on silica gel eluting with methanel/dichioromethane (2%-5%) to give 

the title compound as a solid (27 mg, 42%). 

[00306] Part C. Preparation of tert-butyl 4-(7-/er/-butyl-5-<2I4-dioxo-3,4-dihydropyrimidin-l(2if> 
yl)-8-methoxyquino!in-2-yl)phenylcarbamate. 

[00307] In a 5 mL microwave tube were combined the product from Part B (25 mg, 0.069 mmol), 

tert-butyl 4-(4,4,5,5-tetramethyi-l,3,2«dioxaborojan-2-yl)phenyicarbamate (24,40 mg, 0.076 mmol), 

tetrakis(tripheny!phosphine)paJladium(0) (4.01 mg, 3.47 ymol), 2.0 Af sodium carbonate (0.139 mL, 

0.278 mmol) and A^-dimethylformamide (2 mL). The mixture was purged with nitrogen for 5 

minutes, the tube was sealed and heated in a microwave (Personal Chemistry (Biotage), Emrys 
Creator, 300 W) at SO °C for 30 minutes followed by heating at 300 °C for 3 hour. The mixture was 

partitioned between ethyl acetate and 1 M hydrochloric acid. The organic layer was washed with 

saturated sodium bicarbonate and brine, dried (sodium sulfate), filtered and concentrated in vacuo. 

The crude product was purified by flash column chromatography on silica gel eluting with 

methanol/dichloromethane (0%-2%) to give the title compound as a solid (19 mg, 53%), 

[00308] Part D. Preparation of A?-(4-<7-/err-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-l (2//)-yl)-8-

methoxyquinolin-2-yl)phenyl)methanesulfonamide. 

[00309] To a 10 mL round-bottomed flask containing the product from Part C (18 mg, 0.035 mmol) 
was added 4 M hydrochloric acid in dioxane (2 mL, 8.00 mmol). The mixture was stirred at room 
temperature for 1 hour, concentrated in vacuo, and azeotroped with toluene. The crude residue was 

dissolved in pyridine (2 mL) followed by the addition of methanesulfonyl chloride (3.26 JJL, 0.042 

mmol), and the mixture was stirred at room temperature for 2 hours. Methanesulfonyl chloride (3.26 

fiL, 0.042 mmol) was added again and the mixture was stirred at room temperature for another 2 

hours followed by another addition of methanesulfonyl chloride (3.26 JJL, 0.042 mmol). After an 

additional 2 hours of stirring, the reaction mixture was partitioned between ethyl acetate and 1 M 

hydrochloric acid. The organic layer was washed with saturated sodium bicarbonate and brine, dried 
(sodium sulfate), filtered and concentrated in vacuo. The product was triturated with 

methanol/dichloromethane to give the title compound as a solid (7 mg, 41%). !H NMR (300 MHz, 
DMSO-4) 5 ppm \ .48 (s, 9 H) 3.07 (s, 3 H) 4.34 (s, 3 H) 5.72 (d, >7.72 Hz, 1 H) 7.38 (d, >8.82 Hz, 

2H)7.59(s, 1 H)7.74(d,>8.09 Hz, 1 H)8.13 (s,2 H)8.29(d,>8.82Hz,2H) 10.10(s, 1 H) II.52 

(s, I H). 
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[00310] Example 3. Preparation of iV-(6-(5-(2,4-dioxo-3,4-dihydropyrimidin-H2H)-y^-3,3-dimethyl-
2,3-dtKydroben2x>furan-7-yl}naphlJialen-2-y!)methanesulfonamide. 

0 

(003 H | Part A. Preparation of 2-(2-hydroxy-3,5-diiodophenyl)acetic acid, 

|003IZ| To a 250 mL round bottom flask was added 2-(2-hydroxyphenyl)acetic acid (Aldrich, 3.04 g, 

20 mmol) in acetonitrile (50 mL) to give a colorless solution. N-Iodosuccimide (9.00 g, 40.0 mmol) 

was added portionwise over 15 minutes to give a red/brown transparent solution that was stirred for 
16 hours. The mixture was concentrated and the resulting solid was triturated in 75 mL of water and 

filtered to collect an orange solid that was dried under vacuum. The crude solid was recrystallized 
from toluene to give the title compound as a light orange powder (6.0 g, 74%). 

[00313|PartB. Preparation of methyl 2-(3,5-diiodo-2-methoxyphenyl)acetate. 

|00314| To a 250mL round-bottom flask was added the product from Part A (6 g, 14.85 mmol), 
potassium carbonate {6.16 g, 44.6 mmol), and dimethyl sulfate (4.12 g, 32.7 mmol) in acetone (49.5 

mL) to give a brown suspension. The suspension was heated at reflux for 16 hours, cooled, and 

concentrated. The residue was partitioned between ethyl acetate and water. The ethyl acetate layer 
was washed with brine, dried (Na2SG4) and concentrated to a brown oil that was chromatographed on 
a 40 g silica cartridge eluting with 3;1 hexane/ethyl acetate to give the title compound as a yellow oil 

(6.0 g, 94%). 

[803151 PartC. Preparation of methyl 2-(3,5-diiodo-2-methoxyphenyl)-2-methylpropanoate. 

|00316|Toal00mL round-bottom flask under nitrogen was added the product from Part B{ 1.72$ g, 

4 mmol) in anhydrous tetrahydrofuran (20 mL) and hexamethylphosphoramide (2 mL) to give a 
colorless solution. Methyl iodide (1.251 mL, 20.00 mmol) was added and the solution was cooled to 

-40 °C. Potassium /-butoxide( 12.00 mL, 12.00 mmol) was added dropwise and the mixture was 

stirred at -40 to -20 °C for 30 minutes and quenched with 1 M HC1 to a pH of 1, The mixture was 

extracted 3x40ml with ethyl acetate. The extracts were combined, washed with brine, dried (Na2S04) 

and concentrated. The crude product was flash chromatographed on a 40 g tSCO silica cartridge 

eluting with 9:1 hexane/ethyl acetate to give the title compound as a yellow oil (1.63 g, 89%). 

[00317) Part D. Preparation of 2-(3,5-diiodo-2-methoxyphenyI)-2-methylpropanoic acid. 

[00318] A suspension of the product from Part C (2.63 g, 5.72 mmol) in methanol (40 mL) and 
tetrahydrofuran (40 mL) was treated with 4,0 M sodium hydroxide (28 mL, 112 mmol) and heated at 
80 °C for 48 hours. The organic solvent was evaporated and the remaining aqueous solution was 
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acidified with 1 M HC1 producing a solid that was collected by filtration, washed with water and dried 
to give the title compound (2.46g, 96%). 
{00319/Part E. Preparation of 2-(3,5-diiodo-2-methoxyphenyi)-2«methylprapan-l -oJ. 

[00320}A solution of the product from Part D (1.00 g, 2,242 mmol) in tetrahydrofiiran (40 mL) was 

treated dropwise with borane tetrahydrofuran complex solution (1.0 M, 20 mL, 20 mmol) and then 

heated at 50 °C for 24 hours. The mixture was treated with methanol (20 mL), refluxed for 30 

minutes and concentrated. The resulting residue was washed with water and brine, dried with sodium 
sulfate, filtered and evaporated- The residue was chromatographed on silica gel eluting with 
hexane/ethyl acetate (4:1) to give the title compound (810 mg, 84%). 
100321J Part F. Preparation of 5,7-diiodo-3,3-dimethyl-2,3-dihydrobenzofuran 

[003221 Into a 25 mL round-bottomed flask was added the product from Part E, (259 mg, 0.6 mmoi) 
in dichloromethane (5 mL). Diethyiaminosulfur trifluoride (0.079 mL, 0.600 mmol) was added at -78 
CC under nitrogen and the mixture was warmed to room temperature followed by stirring for 1 hour. 
Then the reaction mixture was treated with 5% aqueous sodium carbonate. The mixture was extracted 

with dichloromethane, dried (sodium sulfate), filtered and concentrated in vacuo. The crude product 
was purified by flash column chromatography on silica gel eluting with 5% ethyl acetate/hexane to 

give the title compound as an oil (150 mg, 62%). 

[00323] Part G. Preparation of 1 -(7-iodo-3,3-dimethyl-2,3-dihydrobenzofiiran-5-yl)pyrimidine-
2 4/1 Uim-Altsn* 

[00324] In a 20 mL microwave tube under a nitrogen flush was added the product from Part F (0.14 

g, 0.350 mmol), l//-pyrimidine-2,4-dione (0.047 g, 0.420 mmol), and potassium phosphate tri basic 
(0,156 g, 0.735 mmol) in dimethyl sulfoxide (1.5 mL) to give a colorless suspension. N-(2-
CyanophenyOpicolinamide (0.016 g, 0.070 mmol) was added and the mixture was sparged with 

nitrogen for 10 minutes. Copper(I) iodide (6.67 mg, 0.035 mmol) was added and the mixture was 

sparged once again for 10 minutes, placed under nitrogen and heated at 60 °C for 18 hours. The 

mixture was cooled and partitioned between ethyl acetate and water, adjusting the pH to 1 with 

hydrochloric acid (1 M). The aqueous layer was extracted with ethyl acetate. The organic washes 

were combined, washed with water and saturated sodium bicarbonate and brine, dried (sodium 

sulfate), stirred with 3-mercaptopropyl functionalized silica ge! for 1 hour, filtered and concentrated in 
vacuo. The crude product was purified by chromatography on an ISCO 12 g silica gel cartridge 
eluting with 2% methanol/dichloromethane to give the title compound as a white powder (33 mg, 

24%). 

[00325] Part H. Preparation of 6-bromo-2-naphthoic acid. 

[00326] A solution of methyl 6-bromo-2-naphthoate (7.70g, 29.0mmol) in 2:1 tetrahydrofiiranrwater 
(150 mL) was treated with lithium hydroxide hydrate (2.44 g, 58.1 mmol) followed by stirring at 

room temperature for 48 hours. The mixture was concentrated under vacuum, diluted with water and 
cooled to 0 °C. The mixture was acidified to pH3 with 4 N HCl. Solids were collected by filtration, 
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dissolved in toluene-ethyl acetate (ca. 2 L) and washed with brine. The organic layer was dried over 

N&2SO4, filtered and concentrated under vacuum. The brown solid was triturated with ether, collected 
by filtration, and dried under vacuum to give the title compound as a nearly white solid (5.07g, 70%). 
|00327j Part I. Preparation of 6-bromonaphthalen-2-amine. 

|0O328[A solution of the product Part H (5.07 g, 20.19 mmol) and triethylamine (4.22 mL, 3.07 g, 

30.3 mmol) in dry A^iV-dirnethylformamide (155mL) was treated with the diphenylphosphoroyl azide 

(6.55 mL, 8.34 g, 30.3 mmol) followed by stirring at room temperature for 3 hours. The solution was 

then treated with water (20 mL) followed by warming at 100 °C for 1 hour. The solution was cooled 

and the flask fitted with a short-path distillation head and the A^JV-dimethylformamide was removed 

by distillation under high vacuum. The solid residue was dissolved in ethyl acetate and washed with 
saturated sodium bicarbonate solution. The organic layer was filtered through diatomaceous earth, 
and the filtrate was washed with water (3*) and then with brine. The organic layer was dried over 

NajSOo, filtered and concentrated under vacuum to give the title compound as a beige solid (4.48 g, 

100%). 

[00329] Part J. Preparation ofN-(6-bromonaphthalen-2-yl)methanesulfonamide. 
{00330) A solution of the product from Part I (4.48 g, 20.17 mmol) in pyridine (100 mL) was treated 

drop wise with raethanesuifonyl chloride (1.97 mL, 2.89 g, 25.2 mmol) followed by stirring at room 
temperature for I hour. The reaction mixture was diluted with toluene and concentrated under 
vacuum twice. The residue was extracted with ethyl acetate and washed with water, 1 M citric acid 

and brine. The organic layer was treated with Darco G-60, dried over Na^SO*, filtered through 

diatomaceous earth and concentrated under vacuum. The solid was triturated with ether-hexane, 
collected by filtration and dried under vacuum to give the title compound as a faint pink solid (3.32 g, 

55 %). 
[003311 Part K. Preparation ofA^6^4^5,5-tetramethyl43i2Kiioxaborolaii-2-y!)naphthalen-2-

yl)methanesulfonamide, 
[00332] A mixture of the product from Part J (l.OOg, 3.33mmol), bis(pincolato)diboron (1.27 g, 5.00 

mmol), potassium acetate (0.98 g, 9.99 mmol) and Corabiphos Pd6 (84 mg, 0.17 mmol) in toluene {22 

mL) was heated at reflux for 3 hours. The reaction mixture was cooled and diluted with ethyl acetate 

and water. The mixture was treated with Darco G-60 and filtered through diatomaceous earth. The 
filtrate was washed with water and brine, dried over Na2SO+, filtered and concentrated under vacuum. 

The oil residue was dissolved in ether and precipitated by the addition of hexanes. The product was 
collected by filtration and washed with hexanes. Evaporation of the filtrate and purification of the 

residue by silica gel column chromatography eluting with 10-60% ethyl acetate/hexanes provided 

additional product. The title compound obtained from both the crystallization and the 

chromatography was isolated as a white solid (927 mg, 80%). 
[00333)Part L. Preparation of A-(6-(5-{2,4-dioxo-3,4-dihydropyrimidin-i(2//)-yl>3,3.dimethyl-2,3-

dihydrobenzofuran-7-yI)naphthalen-2-y])methanesulfonamide. 
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j00334} In a 5 mL microwave tube was added the product from Part G (0.03 g, 0.078 mmol), the 

product from Part K (0.027 g, 0.078 mmol), potassium phosphate tribasic (0.033 g, 0.156 mmol) aid 

l,r-bts(dwm-butylphosphino)ferrocene palladiumdichloride (2.54 mg, 3.90 pmol) in 

tetrahydrofuran (3 mL) and water (! mL). The mixture was sparged for 10 minutes with nitrogen, 
sealed and heated at 50 °C for 4 hours. The mixture was cooled, diluted with ethyl acetate, washed 

with 1 A/hydrochloric acid and saturated sodium bicarbonate and brine, dried (sodium sulfate) and 
treated simultaneously with mercaptopropyl silica gel, filtered and concentrated in vacuo. The crude 
product was purified on a 12 glsco silica gel cartridge eluting with 2% methanol/dichloromethane 

followed by a final purification by CI 8 reverse phase chromatography (acetoaitrile/0.1 % 

trifluoroaceitc acid in water) to give the title compound as a single peak on HPLC that has an NMR 

indicative of a 2:1 mix of conformational isomers (10 mg, 26%). 'H NMR (300 MHz, DMSO-e4) 6 
ppm t .38 (s, 6H) 3.08 (s, 3H) 4.40 (s, 2H) 5.66 (dd, >=8.09,2.21 Hz, 1H) 7.24 - 8.31 (m, 9H) 10.03 
(s, IH)ii,42(d,J=2.21 H^IH). 

{00335J Example 4. Preparation of l-{4,4-dimethyl-2-oxo-3,4-dihydro-2/f-benzo[h]chromen-6-

yi)dihydropyrimidine-2,4( 1 #,3//)-dione. 

O 

[00336}Part A. Preparation of4,4-dimethyl-3,4-dihydro-2tf-benzo[/r]chromen-2-one. 

[®0337|To a 100 mL round bottomed flask was added 1-naphthol (10.0 g, 69.35 mmol), 3,3-

dimethylacrylic acid (7.29 g, 72.82 mmol), and methanesulfonic acid (50 mL). The mixture was 
heated at 70 °C for 3.5 hours, cooled to room temperature, poured into water (500 mL), and stirred for 
1 hour. The solution was extracted with ethyl acetate and the resultant organic extracts were 
combined and washed with water and 1 N sodium hydroxide, dried (magnesium sulfate), filtered mid 

concentrated in vacuo. The crude product was purified by flash column chromatography on silica gel 

eluting with 10% ethyl acetate/hexane to give the title compound as a light yellow solid {11.86 g, 

76%). 
{00338] Part B. Preparation of 4,4-dimethyl-6-nitro-3,4-dihydro-2i!/-benzo[/0chrornen-2-one. 
|00339|To a 50 mL round bottomed flask was added the product from Part & (5.0 g, 22.12 mmol), 
acetic acid (7 mL) and concentrated sulfuric add (10 mL). The mixture was cooled to 0 °C, and then 
a mixture of concentrated sulfuric acid (2 mL) and concentrated nitric acid (2 mL) was added 

dropwise over 15 minutes. The resultant solution was stirred at room temperature for 0.5 hour, 

O 
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poured into ice water, and extracted with ethyl acetate. The resultant organic extracts were combined 

and washed with saturated sodium bicarbonate, dried (magnesium sulfate), filtered and concentrated 

in vacuo. The crude product was purified by flash column chromatography on silica gel eluting with 

25% ethyl acetate/hexane to provide the title compound as a light yellow solid (1.66 g, 2S%), 

|00340) Part C. Preparation of 6-amino-4,4-dimethyI-3,4-dihydro-2//-benzo[fc]chromen-2-one. 

|0034I)To a 50 mL round bottomed flask was added the product from Part 6 (500 mg, 1.84 mmol), 
iron (514 mg, 9.22 mmol) and ammonium chloride (148 mg, 1.5 mmol). To the mixture was added 

tetrahydrofuran (10 mL), water (3 mL) and ethanol (10 mL), and the resultant solution was heated to 
90 °C for 2 hours, The mixture was filtered through a pad of diatomaceous earth and rinsed with 

methanol. The filtrate was concentrated in vacuo. The crude product was partitioned between water 

and ethyl acetate. The combined organic extracts were dried (magnesium sulfate), filtered and 

concentrated in vacuo. The crude product was purified by flash column chromatography on silica gel 

eluting with 25% ethyl acetate/hexanes to provide the title compound as an orange oii (420 mg, 
94%). 
[00342] Part D. Preparation of3-(4,4-dimethyl-2-oxo-3,4-dihydro-2//-benzo{fc]chromen-6-

ylamino)propanoic acid. 
[00343] To a 10 mL round bottomed flask was added the product from Part C (85 mg, 0.353 mmol), 

toluene (5 mL) and acrylic acid (0.027 mL, G.388 mmol). The mixture was heated to reflux for 56 

hours, cooled to room temperature and concentrated in vacuo. The crude product was purified by 

flash column chromatography on silica gel eluting with methanol/dichloromethane (0-20%) to provide 
the title compound as a reddish brown solid (33 mg, 30%). 
[00344] Part E. Preparation of l-(4,4-dimethyl-2-oxo-3,4-dihydro-2/f-benzo[/*]chromen-6-

yl)dihydropyrimidine-2,4(l/f,3//)-dione. 
[00345] To a 10 mL round bottomed flask was added the product from Part D (30 mg, 0.096 mmol) 

and urea (12.7 mg, 0.211 mmol). To the mixture was added acetic acid (3 mL)and concentrated 

hydrochloric acid (0.5 mL). The resultant solution was heated to 110 °C for 5 hours, cooled to room 

temperature and then water was added. The mixture was extracted with dichloromethane, the 

combined organic extracts dried (magnesium sulfate), filtered and concentrated in vacuo. The crude 

product was purified by flash column chromatography on silica gel eluting with 
methanol/dichloromethane (0-10%) to provide the titie compound (11 mg, 34%). 'H NMR (300 

MHz, DMS0-4s) 6 ppm 1.55 (s, 6H), 2.73 (m, 1H), 2.94 (m, 3H), 3.62 (m, IH), 3.89 (m, IH), 7.65 

(m, 1H), 7.72 (m, 2H), 7.93 (d, 8.1 Hz, IH), 8.32 (d, J=8.1 Hz, IH), 10.43 (s,lH). 
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[00346] Example 5. Preparation ofAr-(4-(8-/m-butyl-6-(2,4-dioxo-3,4-dihydropyrimidin-l(2//)-

yl)quinazolin-4-ylamino)phenyl)methanesulfonamide. 

{00347] Part A. Preparation ofAr-{2-/er/-butylphenyI)-2-{hydroxyimino)acetamide. 
[00348]To a boiling solution of 2-ter/-butylaniline {1.0 g, 6.70 mmol), Kydroxyiamine hydrochloride 

(1.513 g, 21.78 ramol), and sodium sulfate (6.2 g, 43.6 mmol) in 1JV hydrochloric acid (6.7 mL) and 

water (20 mL) was added a hot solution of 2,2,2-trichloro-1 -ethoxyethanol (1.556 g, 8.04 mmol) in 

water (20 mL). The mixture was refluxed for 40 minutes, cooled to room temperature, and extracted 

with diethyl ether. The combined ethereal extracts were washed with brine, dried (magnesium 
sulfate), filtered, and concentrated in vacuo. The residue was co-evaporated with diethyl 
ether/benzene to give a brown solid which was purified by flash column chromatography on silica gel 

eluting with 3% methanol/dichloromethane to give the title compound as a dark yellow solid (600 mg, 

41%). 

{00349] Part B. Preparation of 7-rm-butylisatin. 
[00350] To a stirred solution of concentrated sulfuric acid (9 mL) and water (0.9 mL) at 65 °C was 

added the product of Part A (2.112 g, 9.59 mmol) over 10 minutes with formation of a deep purple 

color. The reaction was heated to 80 °C and maintained at this temperature for 10 minutes. Then the 
reaction mixture was cooled to room temperature, added to ice, and extracted with diethyl ether. Hie 
combined ethereal extracts were washed with water and brine, dried (magnesium sulfate), filtered, and 

concentrated in vacuo to give the title compound as an orange solid (1.825 g, 94%), 

[00351] Part €. Preparation of 7-terf-butyl-5-nitroisatin. 
[00352] A solution of potassium nitrate (1.04 g, 10.29 mmol) and concentrated sulfuric acid (25 mL) 

at 0 °C was treated with a solution of the product of Part B (2.092 g, i 0.3 mmol) in concentrated 
sulfuric acid (25 mL) over 1 hour, then stirring was continued at 0 °C for 1 hour. The reaction 

mixture was poured onto ice and extracted with ethyl acetate. The combined organic extracts were 

washed with brine, dried (magnesium sulfate), filtered, and concentrated in vacuo to give the title 

product as a dark yellow solid (2.55 g, 100%). 
[00353] Part D. Preparation of 2-amino-3-terf-butyl-5-nitrobenzoic acid. 

[00354] A mixture of the product of Part C (1.0 g, 4.03 mmol) in 1.016 sodium hydroxide (8.8 mL, 

8.94 mmol) and water (5 mL) was treated with 30% hydrogen peroxide solution (0.93 mL, 9.06 
mmol) dropwise over 15 minutes at room temperature, and the mixture was stirred at room 

77 



WO 2010/111437 PCT/US2010/028561 

temperature for 1 hour. The reaction mixture was diluted with water (! 00 mL) and the pH was 

adjusted to 3 with IN hydrochloric acid. Hie resultant mixture was extracted with ethyl acetate. The 

combined organic extract1; were washed with brine, dried (magnesium sulfate), filtered, and 

concentrated in vacuo to give the title compound as a yellow solid (840 mg, 88%). 
[00355] Part E. Preparation of 8-ter/-butyl-6-nitroquinazoiin4(3#>-one. 

(003561A mixture of the product of Part D (350 mg, 1,469 mmol) and formamide (2 mL, 50.2 mmol) 

in a 5-mL microwave tube was heated in a microwave (Personal Chemistry (Biotage), Emrys Creator, 

300 W) at 3 80 °C for 2.5 hours with stirring. The solvent was removed in vacuo and the residue dried 

further on a vacuum pump. The crude product was purified by flash column chromatography on silica 

gel eluting with 3% methanol/dichloromethane to afford the title compound as a yellow solid (189 

mg, 52%). 
|00357J Part F. Preparation of8-/er/-butyl-4-chloro-6-ni1roqumazoHne. 

[003581A mixture of the product of Part E (200 mg, 0.809 mmol) and phosphorus oxychloride (3 
mL, 32.2 mmol) was heated under a nitrogen atmos^iere at reflux for 30 minutes. The reaction was 

cooled to room temperature and dried further on a vacuum pump. The residue was taken up in 

dichloromethane (50 mL), washed with saturated sodium bicarbonate and water and brine, dried 
(magnesium sulfate), filtered, and concentrated in vacuo. Drying the resulting brown oil in vacuo 

afforded the title compound as a crystalline tan solid (213 mg, 99%). 
|00359| Part GL Preparation of A^4-(8-/er/=butyl-6-nitroquisa2slin-4-

ylamino)phenyl)methanesuIforiamtde, 
|00360|Ar-(4«Aminophenyl)methanesulfonamide hydrochloride (178 mg, 0.79E mmol) was taken up 

in 2-propanol (8 mL) and treated with triethylamine (0.334 mL, 2.394 mmol) and a solution of the 

product of Part F (212 mg, 0.79S mmol) in dichloromethane (2 mL) at room temperature. Then the 

resultant reaction mixture was heated at reflux for 18 hours. After being cooled to room temperature, 

the reaction mixture was concentrated in vacuo. The amber oil was purified by flash column 
chromatography on silica gel eluting with 2.5% methanol/dichloromethane to afford the title 
compound as a yellow solid (286 mg, 86%). 

|00361JPartH. Preparation ofAr-(4-(6-amino-8-/er/-buty]quinazolin-4-

ylamino)phenyl)methanesulfonam!de. 
(00362j A solution of the product of Part G (296 mg, 0.712 mmol) in tetrahydrofuran (3 mL) and 

absolute ethanol (3 mL) was treated with a solution of ammonium chloride (250 mg, 4.67 mmol) in 

water (15 mL) and iron powder (245 mg, 4.38 mmol). The resulting mixture was heated at 80 °C for 

I hour. After cooling to room temperature, the reaction mixture was diluted with ethyl acetate, 

washed with water and brine, dried (magnesium sulfate), filtered, and concentrated in vacuo to afford 

the title compound (160 mg, 58%). 
(00363) Part I. Preparation of(£)-JV-(8-rer/-but>'l-4-(4-(methylsulfonamido)phenylamino)quinazolin-

6-ylcarbamoyl)-3-methoxyacrylamide. 
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[00364] A solution of the product of Part H (50 mg, 0.13 mmol) in anhydrous Nfl-

dimethyiformamide (1 mL) in a flame-dried flask under a nitrogen atmosphere was treated with 

freshly activated 4A molecular sieve powder and cooled to -25 °C. A solution of 0.55 M(£>3-

methoxyacryloy! isocyanate in benzene (0.472 mL, 0.259 mmol), freshly prepared according to the 

procedure in Synthesis (2) 239 (2001), was added dropwise via a gas-tight syringe to the reaction. 

The reaction mixture was then warmed to room temperature and stirred for 6 hours. The molecular 
sieve powder was removed by filtration. The collected sieve powder was thoroughly washed with 

ethanol and toluene. The combined filtrate and washings were concentrated in vacuo. The crude 

product was purified by flash column chromatography on silica gel eluting with 6% 

methanol/dichloromethane to give the title compound as a yellow solid (63 mg, 93%). 

[00365) Part J, Preparation of W-(4<8-ter/-butyl-6-(2,4-dioxo-3,4-dihydropyrimidin-l(2/f> 
yl)quinazolin-4-ylamino)phenyl)methanesu]fonamide. 

100366] A solution of the product of Part 1 (30 mg, 0.059 mmol) in 1:1:0.1 (v/v/v) 
ethanol/water/concentrated sulfuric acid (2 mL) was heated from room temperature to 100 °C and 

stirred for 20 minutes. The reaction mixture was cooled to room temperature, concentrated in vacuo, 

and the residue azeotroped with toluene to give a golden oil. The oil was taken up in water (10 mL), 

and the pH was adjusted to 3 with 6 N sodium hydroxide. The mixture was extracted with ethyl 

acetate. The combined organic extracts were washed with brine, dried (magnesium sulfate), filtered, 

and concentrated in vacuo to afford the title compound as a light yellow solid (24.7 mg, 81%). 'H 
NMR (300 MHz, DMSO-^6) 8 ppm 1.60 (s, 9H), 2.99 (s, 3H), 5.78 (d, J=7.12 Hz, 1H), 7.24 (d, 

>8.82 Hz, 2H), 7.75 (d,>8.82 Hz, 2H), 7.78 (d, >1.84 Hz, IH), 7.90 (d,>7.72 Hz, IH), 8.48 (d, 

>2.21 Hz, IH), 8.67 (st IH), 9.65 (br s, IH),9.75 <s, IH), 11.58 (br s, IH). 

[0O367J Example 6. Preparation of Af-(4-(8-ferf-butyl-6-(2,4-dioxotetrahydropyrimidin-! (2H)~ 

yl)quinazolin-4-ylamino)phenyl)methanesulfonamide. 

JCTX 
H«YNY^AN 

[60368] A nitrogen-purged flask was charged with the product of Example 5 (22 mg, 0.046 mmol), 

anhydrous AVV-dimethylformamide (2 mL), anhydrous methanol (2 mL), and 5% rhodium on alumina 

(22 mg). The system was evacuated and filled with hydrogen from a balloon, The evacuation/fill 
cycle was repeated three times. The reaction mixture was stirred vigorously at room temperature for 
4.5 hours (reaction -30% complete). Additional 5% rhodium on alumina (22 mg) was added, and the 

reaction mixture was stirred at room temperature for another 22 hours under hydrogen (1 atm). The 
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reaction was vacuum filtered through a pad of diatomaceous earth. The pad and collected catalyst 

were thoroughly washed with A'N-dimethylformamide. The filtrate and washes were concentrated in 
vacuo and dried further on a vacuum pump. Trituration of the resulting solid with 10% 

methanol/dichloromethane afforded the title compound as an off-white solid (16 mg, 67%). :H NMR 

(300 MHz, DMSCM6) 0 ppm 159 (s, 9H), 2.79 (t, >6.62 Hz, 2H), 2,98 (s, 3H), 3.95 (t, >€.62 Hz, 

2H), 7.23 {d, >9.19 Hz, 2H), 7.71 (d, >8.82 Hz, 2H), 7.78 (d, >1,84 Hz, 1H), 8.27 (d, >1.84 Hz, 

IH), 8.60 (s, IH), 9.65 (s, IH), 9.68 (s, IH), 10.51 (s, IH). 

[00369f Example 7. Preparation of Ar-((5-(8-/er/-butyl-6-(2,4-dioxo-3,4-dihydropyrimidin-1 (2Hy 

yl)quinazolin-4-ylammo)thiophen-3-y{)methyl)metfianesulfonamide. 

[00370] Part A. Preparation of (5-nitrothiophen-3-yI)methanoI. 

[00371] In a 250 mL round-bottomed flask was added 5-nitfothiophene-3-carboxy!ic acid {Alfa, 693 

mg, 4.0 mmol) in tetrahydrofuran (20 mL) to give a colorless solution. Borane tetrahydrofuran 

complex solution (8.0 mL, 1 M) was added at a fast drip and the resulting mixture was heaied at 
gentle reflux for 45 minutes, cooled and then poured into ice water, The pH of the mixture was 

adjusted to 3 with 1M HC1 and extracted into ethyl acetate. The ethyl acetate layer was washed with 
water and brine. The organic layer was dried over anhydrous NajSO*, filtered to remove drying agent 

and concentrated in vacuo leaving a yellow residue. The residue was purified by silica gel 

chromatography eluting with 2% CH3OH/CH2CI2 to give a yellow oil, (0.61 g, 96%). 

[00372] Part B. Preparation of 4-{chloromethyl}-2-nitrothk)phene. 

|00373]To a 25 mL round-bottomed flask was added thionyl chloride (0.330 mL, 4.52 mmol) to 
tetrahydrofuran (10 mL) to give a colorless solution. A'.Af-Dimethylformamide (0.356 mL, 4.60 
mmol) was added and the clear solution was heated at 40 °C for 2 hours and concentrated. The 

residue was redissolved in tetrahydrofuran (5 mL) and the compound prepared in Part A (600 mg. 
3.77 mmol) was added dropwise as a solution in tetrahydrofuran (5 mL). The mixture was stirred for 

I hour and quenched with brine, The aqueous layer was back extracted with ethyl acetate (2* 15 mL). 

The combined organic layers were washed with water and brine. The organic layer was dried over 

anhydrous Na2S04, the drying reagent was removed by filtration, and the filtrate was concentrated in 

vacuo to give an oily residue. The residue was purified by silica gel chromatography eluting with 5:1 

hexane/ethyl acetate to give the title compound as a yellow oil, (0.39 g, 58%). 
|00374] Part C. Preparation of tert-butyl methySsulfonyl((5-nitrothiophen-3-yI)methyI)carbamate. 
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J0037SJ In a 50 mL round-bottomed flask was added the compound prepared in Part B (390 mg, 
2.1% mmol), ferf-butyl methylsulfonylcarbamate (514 mg, 2.64 mmol), and potassium carbonate 

(303 mg, 2.196 mmol) in dimethylacetamide (10 mL) to give a brown suspension. The suspension 
was heated at 50 CC for 16 hours under nitrogen. The reaction mixture was cooled and partitioned 
between ethyl acetate and water. The ethyl acetate layer was washed with water and brine. The 

organic layer was dried over anhydrous NazSO^ filtered and concentrated in vacuo leaving a brown 
residue. The residue was purified by silica gel chromatography eluting with 1:1 hexane/ethyl acetate 

and the title compound was obtained as a tan solid (0.55 g, 74%). 

(00376)Part D. Preparation ofAr-((5-nitrothiophen-3-yl)methyi)methanesulfonamide. 

[00377jln a 50 mL round-bottomed flask was added the product from Part C (1,009 g, 3.0 mmol) to 
a solution of 4 M HC1 in dioxane (10 mL). The mixture was stirred at room temperature for 5 hours, 

The solvent was evaporated and the residue was partitioned between water and ethyl acetate. The 
organic layer was dried with sodium sulfate, filtered and evaporated to give tie title compound as a 

yellow oil (0.691 g, 97%); MS (DC1+) m/z 254 (M+NH4)T. 

[00378] Part E. Preparation of#-((5-aminothiophen-3-yl)methyl)methanesulfonamide. 

[00379jThe product from Part D (277 mg, I ,172 mmol) was dissolved in a mixture of 
tetrahydrofuran (10 mL) and ethanol (10 mL) under nitrogen. Iron powder (327 mg, 5.86 mmol) and 
a solution of ammonium chloride (94 mg, 1.759 mmol) in water (5.00 mL) were added, and the 

resultant mixture was heated at 90 °C for 1 hour. The reaction mixture was cooled to room 
temperature, and the reaction mixture was partitioned between water (50 mL) and ethyl acetate (100 

mL). The separated organic layer was washed with water (2*50 mL) and brine. The organic layer 

was dried over anhydrous magnesium sulfate, filtered, and concentrated in vacuo. The residue was 
purified by flash chromatography on silica gel eluting with 6% CHjOH/CH2Ci2 to afford the product 
as a goldenrod-colored solid (105 mg, 43%). 
[00386] Part F. Preparation of Ar-((5-(8-/er/-butyl-6-nitroquinazolin-4-ylammo)thiophen~3-

yl)methyl)methanesulfonamide. 

[00381 [ A solution of the compound prepared in Part E (88.3 mg, 0.428 mmol) in 2-propanol (2 mL) 

was treated with triethylamine (0.18 mL, 1.284 mmol) and a solution of the product of Example S 

Part F(114 mg, 0.428 mmol) in dichloromethane (1 mL) at room temperature. The resultant reaction 

mixture was then heated at 100 °C for 18 hours, cooled to room temperature, concentrated in vacuo 
and further dried on a vacuum pump. The amber colored oil was purified by flash column 

chromatography on silica gel eluting with 3% methanol/dichloromethane to afford the title compound 

as an orange solid (97 mg, 52%). 
[00382] Part G. Preparation of jV-((5-(6-amino-8-fer?-butyiquinazelin-4«ylamino)thiophen-3-

yl)methyI)methanesulfonamide. 

J00383] A solution of the product of Part F (93 mg, Q .214 mmol) in tetrahydrofuran (2 mL) and 

ethanol (2 mL) was treated with a solution of ammonium chloride (17.13 mg, 0.32 mmol) in water (1 
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mL) and iron powder (59.6 mg, 1.068 mmol). The mixture was heated at 80 SC for 1 hour and then 

cooled to room temperature. The reaction mixture was then diluted with ethyl acetate, washed with 

water and brine, dried (magnesium sulfate), filtered, and concentrated in vacuo. The crude product 
was purified by flash column chromatography on silica gel eluting with 5% 

methanol/dichloromethane to give the title compound as a dark yellow solid (79 mg, 91%). 

f0O3S4| Part H. Preparation of (£)-Ar-(S-ferr-butyl4-(4~(methylsulfonamidomethyl)thiophen-2-
ylam ino)quinazolin-6-ylcarbamoyl)-3 -methoxyacryiamide. 

[003851 The product from Part G (77 mg, 0.19 mmol) was reacted following the procedure for 
Example 5 Part I and purified by flash column chromatography on silica gel eluting with 5% 

methanol/dichloromethane to give the title compound as a yellow solid (68 mg, 67%). 

[003861 Part L Preparation of A4(5-(8-terr-butyl-6-(2,4-dioxo-3,4-dihydra|>yrirmdin~l (2H)~ 
yl)quinazolin-4-ylamino)thiophen-3-yl)methyI)methanesulfonamide. 
|00387}The product from PariH (63 mg, 0.118 mmol) was reacted following the procedure for 
Example 5 Part J. The crude product residue was triturated with a small volume of 4% 

methanoVdichloromethane to give the title compound as a tan solid (33 mg, 56%). 'H NMR (300 
MHz, DMSO-4) S ppm 1.61 (s, 9H), 2.87 (s, 3H), 4.11 (d, >5.88 Hz, 2H), 5.79 (d, >8.09 Hz, 1H), 

6.92 (s,lH), 7.05 (s,lH)t 7.54 (t»>6.25 Hz, IH), 7.79(s, IH), 7.90(d,>7.72 Hz, 1H), 8.50(s, IH), 

8.80 (s, 1H), 11,02 (s, IH), 11.59 (s, 1H). 

[003881 HCV Polymerase inhibition Assay 

[00389] Either two-fold serial dilutions (fractional inhibition assay) or a narrower range of dilutions 
spanning the IC50 of the inhibitor (tight binding assay) of the inhibitors were incubated with 20 mM 
Tris-Cl pH 7.4,2 mM MnCI2,1 mM dithiothreitol, 1 mM ethylene diamine tetraacetic acid (EDTA), 

60 to 125 jiM GTP and 20 to 50 nM A21 NS5B (HCV Strain IB (BKS Genbank accession number 

M58335, or H77, Genbank accession number AIF011751}) for 15 minutes at room temperature. The 
reaction was initialed by the addition of 20 fxM CTP, 20 jiM ATP, 1 |iM 3H-UTP (10 mCi/pmol), 5 

nM template RNA and 0.1 U/^iL RNase inhibitor (RNasin. Promega), and allowed to proceed for 2 to 
4 hours at room temperature. Reaction volume was 50 fiL. The reaction was terminated by the 
addition of 1 volume of 4 mM spermine in 10 mM Tris-Cl pH 8.0,1 mM EDTA. After incubation for 

at least 15 minutes at room temperature, the precipitated RNA was captured by filtering through a 

GF/B filter (Millipore) in a 96 well format The filter plate was washed three times with 200 JJL each 

of 2 mM spermine, 10 mM Tris-Cl pH 8.0,1 mM EDTA, and 2 times with ethanol. After air-drying, 

30 jiL of Microscint 20 scintillation cocktail (Packard) was added to each well, and the retained cpm 
were determined by scintillation counting. 1C50 values were calculated by a two-variable nonlinear 

regression equation using an uninhibited control and a fully inhibited control sample to determine the 
minimum and maximum for the curve. Tight-binding assays were performed on those compounds 
exhibiting ICJO values less than 0.005 nM in the fractional inhibition assay in order to more precisely 
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measure the \CS(J values. Retained cpn1 were plotted vs. inhibitor concentration and fit to equation i 

using non-linear regression (ref. I) to obtain the IC50 values: 

Retained cpm=A[sqrt{(IC5o+It-Et)A2+4*lCjo!*Ht}-{ICjo+I,-E.k)] (equation 1) 

where A=Vmax[Sj/2(Km+{S]); !t=total inhibitor concentration and Et=total active concentration of 

enzyme. 

|00390] Ref. Morrison, J. F. and S. R. Stone. 3985. Approaches to the study and analysis of the 

inhibition of enzymes by slow- and tight-binding inhibitors. Comments Mol Cell. Biophys. 2; 347-

368, 
[06391] The sequence of the template RNA used was: 5-GGGCGAAUUG GGCCCUCUAG 

AUGCAUGCUC GAGCGGCCGC CAGUGUGAUG GAUAUCUGCA GAAUUCGCCC 

UUGGUGGCUC CAUCUUAGCC CUAGUCACGG CUAGCUGIJGA AAGGUCCGUG 

AGCCGCUUGA CUGCAGAGAG UGCUGAUACU GGCCUCUCUG CAGAUCAAGUC-3' 

(00392] When tested by the above method, the compounds of this invention inhibit HCV polymerase 
lAand/orlB. The legend in the table below is as follows: A-lC5o< 0.01 fiM;B-0.1 |iM> lC5o > 

0.03 pM; C -1 nM ^ JCjo > 0,3 fiM; and D - ICso > 1 ^M; ND - not determined. 

Tabic IC*« 

compound la lb compound la lb 

1 B B 2 0 D 

3 A B 4 D C 

5 ! B 
i 

B 6 B B 

7 B A 

[00393] HCV Polymerase Replicon Assay 
[00394}Two stable subgenomic replicon cell lines were used for compound characterization in cell 

culture: one derived from genotype la-H77 and one derived from genotype Ib-Conl (obtained from 

Apathy LLC, St. Louis, MO). All replicon constructs were bicistronic subgenomic replicons similar to 

those described by SCIENCE 285:110-3(1999). The genotype la replicon construct contains 

NS3-NS5B coding region derived from the H77 strain of HCV (la-H77) (J. VIROL, 77:3183-90 

(2003)). The replicon also has a firefly luciferase reporter and a neomycin phosphotransferase (Neo) 

selectable marker, These two coding regions, separated by the FMDV 2a protease, comprise the first 

cistron of the bicistronic replicon construct, with the second cistron containing the NS3-NS5B coding 

region with addition of adaptive mutations E1202G, K.1691R, K.2040R and S2204I. The Ib-Conl 
replicon construct is identical to the la-H77 replicon, except that the NS3-NS5B coding region was 

derived from the lb-Con I strain, and the adaptive mutations are E1202G, T12801 and S2204I. 
Replicon cell lines were maintained in Dulbecco's modified Eagles medium (DMEM) containing 
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10% (v/v) fetal bovine serum (FBS), 100 IL'/mL penicillin, 100 mg/mL streptomycin (Invitrogen), 

and 200 mg/mL G418 (Invitrogen). 

[0&395J The inhibitory effects of compounds on HCV replication were determined by measuring 
activity of the luciferase reporter gene. Briefly, replicon-containing cells were seeded into 96 well 
plates at a density of 5000 cells per well in 100 jil DMEM containing 5% FBS. 16-24 hours later, the 

compounds were diluted in dimethyl sulfoxide (DMSO)to generate a 200* stock in a series of eight 
half-log dilutions. The dilution series was then further diluted 100-fold in the medium containing 5% 

FBS, Medium with the inhibitor was added to the overnight cell culture plates already containing 100 

of DMEM with 5% FBS. In assays measuring inhibitory activity in the presence of human 

plasma, the medium from the overnight cell culture plates was replaced with DMEM containing 40% 

human plasma and 5% FBS. The cells were incubated for three days in the tissue culture incubators 
and were then lysed for RNA extraction. For the luciferase assay, 30 jiL of Passive Lysis buffer 
(Promega) was added to each well, and then the plates were incubated for 15 minutes with rocking to 
lyse the cells. Luciferin solution (50 to 100 jaL, Promega) was added to each well, and luciferase 

activity was measured with a Victor II luminometer (Perkin-Elmer). The percent inhibition of HCV 

RNA replication was calculated For each compound concentration and the EC» value was calculated 

using nonlinear regression curve fitting lo the 4-parameter logistic equation and GraphPad Prism 4 

software. 
[00396} When tested by the above method, the compounds of this invention inhibit HCV polymerase 

1A and/or IB. The legend in the table below is as follows; A - ECJ0< 0.01 ~0.1|iM> EC50> 
O.OlfiM; C - IJIM > ECs0 >0.1fxM; and D--EC5C > l(iM;ND-not determined. 

Table EC<ft 

compound Is lb compound la lb 

C A 2 ND ND 

3 C B 4 ND ND 

5 D C 6 C C 

7 D C 

[00397[ AU references (patent and non-patent) cited above are incorporated by reference into this 
patent application. The discussion of those references is intended merely to summarize the assertions 
made by their authors. No admission is made that any reference (or a portion of ay reference) is 
relevant prior art (or prior art at all). Applicants reserve the right to challenge the accuracy and 

pertinence of die cited references. 
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WE CLAIM: 

1. A compound or salt thereof, wherein: 
the compound corresponds in structure to formula (I): 

0 

R3 N 

.R.1 

O 

R« ; 
=-=^=-= is selected from the group consisting of singjc carbon-carbon bond unci double carbon-

carbon bond; 
R1 is selected from the group consisting of hydrogen, methyl, and nitrogen-protecting group; 
RJ is selected from the group consisting of hydrogen, halo, hydroxy, methyl, cyclopropyl, and 

cyclobutyl; 
RJ is selected from the group consisting of hydrogen, halo, oxo. and raclhyl; 

is selected from the group consisting of 

R7 R5 

R> R5 B? R5 

R7 R 
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R5 is selected from the group consisting of halo, alkyi, alkenyl, alkynyl, nitro, eyano, a%ido, 
alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, alkylsulfonyi, carbocyclyl, 
and heterocyclyl, wherein: 

(a) the amino, aminocarbonyl, and aminosulfonyl optionally are substituted with: 
(1) one or two substituents independently sclccted from the group 

consisting of alkyl, alkenyl, alkynyl, and alkylsulfonyi, or 
(2) two substituents that, together with the amino nitrogen, form a 

single-ring heierocyciyi, and 
(b) the alkyl, alkenyl, alkynyl, alkyloxy, alkenyloxy, alkynyloxy, and alkylsulfonyi;, 

optionally are substituted with one or more substituents independently selected from the 
group consisting of halo, oxo, nitro, cyano, azido, hydroxy, amino, allcyloxy, trimethyisilyl. 
carbocyclyl, and heterocyclyl, wherein: 

the amino optionally is substituted with: 
(1) one or two substituents independently selected from the group 

consisting of alkyi, alkenyl, alkynyl, alkylcarbonyl, alkylsulfonyi, 
alkyloxycarbonyl, carbocyclyl, heterocyclyl. carbocyclyialkyl, and 
heterocyclylalkyl, or 

(2) two substituents that, together with (he amino nitrogen, form a 
single-ring heterocyclyl, and 

(c) the carbocyclyl and heterocyclyl optionally are substituted with up to three 
substituents independently selected from the group consisting of alkyl, alkenyl, alkynyl, halo, 
oxo, nitro, cyano, azido, hydroxy, amino, alkyloxy. trimethylsilyl, carbocyclyl, and 
heterocyclyl, wherein: 

the amino optionally is substituted with: 
(1) one or two substituents independently selected from the group 

consisting of alkyl, alkenyl, alkynyl, alkylcarbonyl, alkylsulfonyi, 
alkyloxycarbonyl, carbocyclyl, heterocyclyl, carbocyclyialkyl, and 

heterocyclylalkyl, or 
(2) two substituents that, together with the amino nitrogen, form a 

single-ring heterocyclyl; 

§6 
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R6 is seiected from the group consisting of hydrogen, hydroxy, alkyl, alkenyl. alkynyl, 

alkyloxy, alkenyloxy, alkynyloxy, alkylsulfonyloxy, amino, carboeyelylsulfonyloxy, 

haloalkylsulfonyloxy, and halo; 
R7 is selected from the group consisting of hydrogen, C5-C6-earbocycly[, 5-6-membered 

heterocyclyl, fused 2-ring carbocyclyl, and fused 2-ring heterocyclyl, wherein; 

die Cj-Q-carbocyolyl, 5-6-membered heterocyclyl, fused 2-ring carbocyclyl, and 

fused 2-ring heterocyclyl optionally are substituted with one or wore substituents 

independently selected from the group consisting ofRE, RF, Rc, Rn, R1, RJ, and RK; 

each RE is independently scleetcd from the group consisting of halo, nitro, hydroxy, oxo, 

carboxy, cyano, amino, imino, azido, arid aldehydo, wherein: 
the amino optionally is substituted with one or two substituents independently 

seiected from the group consisting of alkyl, alkenyl, and alkynyl; 

each 5lF is independently selected from the group consisting of alkyl, alkenyl, and alkynyl, 

wherein: 
each such substituent optionally is substituted with one or more substituents 

independently selected from the group consisting of carboxy, hydroxy, halo, amino, imino, 

nitro, azido, oxo, aminosulfonyl, alkylsulfonyi, alkyloxycarbonyl, alkenyloxycarbonyl, 

alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarbottyloxy, alkynylcarbonyioxy, alkyloxy, 

alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and aminocarbonyl, wherein: 

the amino, imino, aminosulfonyl, aminocarbonyl, carbocyclyl, and 

heterocyclyl optionally arc substituted with one or two substituents independently 

selected from the group consisting of alkyl, alkenyl, alkynyl, alkylsulfonyi, 

alkenylsulfonyl, alkynylsulfonyl, alkylsuifonylamino, hydroxy, and alkyloxy, 

wherein: 

amino portion of the alkylsuifonylamino optionally is substituted 

with a substituent selected from the group consisting ofaikyl, alkenyl, and 

alkynyl; 
each RG is independently selected from the group consisting of carbocyclyl and heterocyclyl, 

wherein: 

cach such substituent optionally is substituted with one or more substituents 
independently selected from the group consisting of" alkyl, alkenyl, alkynyl, carboxy, 

hydroxy, halo, amino, nitro, azido, oxo, aminosulfonyl, alkyioxyearbony), 

alkenyloxycarbonyl, alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarhonyloxy, 

alkynylcarbonyioxy, alkyloxy, alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and 

aminocarbonyl, wherein: 
the amino, aminosulfonyl, and aminoearbonyl optionally arc substituted with 

one or two substituents independently selected from the group consisting of alkyl, 
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alkenyl, alkynyl, alkylsulfonyi, alkenylsulfonyl, and alkynylsulfonyl; 

each RH is independently selected from the group consisting of alkyloxy, alkenyloxy, 

alkynyloxy, alkylsulfonyloxy, alkenylsulfonyloxy, and alkynylsulfonyloxy, wherein: 
each such substituent optionally is substituted with one or more substituents 

independently selected from the group consisting of carboxy, hydroxy, halo, amino, nitro, 

azido, oxo, aminosulfonyl, alkyloxycarbonyl, alkenyloxycarbonyl, alkynyloxycarbonyl, 

alkylcarbonyloxy, alkenylcarhonyloxy, alkynylcarbonyioxy, alkyloxy, alkenyloxy, 
alkynyloxy, carbocyclyl, hctcrocyclyl, cyano, and aminocarbonyl, wherein; 

(he amino, aminosulfonyl, and aminocarbonyl optionally are substituted with 

one or iwo substituents independently sclccted from the group consisting of alkyl, 
alkenyl, alkynyl, alkylsulfonyi, alkenylsulfonyl, and alkynylsulfonyl; 

each R1 is independently selected from the group consisting of alkylcarbonyl, 

alkenylcarbonyl, alkynylcarbonyl, aminocarbonyl, alkyloxycarbonyl, carbocyclylcarbonyl, and 
heterocyclylcarbonyl, wherein: 

(a) the alkylcaibonyl. alkenylcurbonyl, and alkynylcarbonyl optionally are substituted 

with one or more substituents independently selected from the group consisting of carboxy, 

hydroxy, halo, amino, nitro, azido, oxo, aminosulfonyl, alkyloxycarbonyl, 

alkenyloxycarbonyl, alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarhonyloxy, 

alkynylcarbonyioxy, alkyloxy, alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and 

aminocarbonyl, and 
(b) the aminocarbonyl optionally is substituted with one or two substituents 

independently selected from the group consisting of alkyl, alkenyl, alkynyl, alkyloxyalkyl, 

carbocyclyl, heterocyclyl, alkylsulfonyi, and alkylsuifonylamino, wherein; 

the carbocyclyl and heterocyclyl optionally are substituted with one or two 

substituents independently selected tram the group consisting of halo, alkyl, and oxo; 

each RJ is independently selected from the group consisting of carbocyclylsulfonylamino, 
heterocyclylsulfonylamino, alkylcarbonylamino, alkenylcarbonylamino, alkynylcarbonylamino, 

alkyloxycarbonylamino, alkenyloxycarbonylaraino, alkynyloxycarbonylamino, alkylsuifonylamino, 

alkenylsulfonylamino, alkynylsulfonylamino, aminocarbonylamino, alkytoxycaibonylaminoimuio, 

alkylsulfonylaminoimino, alkenylsulfonylarainoimino, and alkynylsulfonylaminoimino, wherein: 

(a) the amino portion of such substituents optionally is substituted with a substituent 

independently selected from the group consisting of carbocyclyialkyl, heterocyclylallcyl, 

alkylcarbonyloxy, aminocarbonyialkyl, alkyl, alkenyl, alkynyl, alkylcarbonyl, 

alkenylcarbonyl, alkynylcarbonyl, alkyloxycarbonyl, alkyloxyalkyloxycarbonyl, 

alkylcarbonyloxyalkyl, and alkylsulfonyi, wherein: 

(J) the carbocyclyl portion of the carbocyclyialkyl and the hetcrocyclyl 

portion of the heterocyclylalkyl optionally are substituted with one or more 
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substituents independently selected from the group comratrngofalfcyl, a/kenyl, 
alkynyl, carboxy, hydroxy, alkyloxy, alkenyloxy, alkynyloxy, halo, nitro, cyano, 
azido., oxo, and amino, and 

(2) the amino portion of the aminocarbonyialkyl optionally is substituted with 
one or two substituents independently selected from the group consisting of alkyl, 

alkenyl and alkynyl, 
(b) the alkyl, alkenyl, and alkynyl portion of such substituents optionally is 

substituted with one or more substituents independently selected from the group consisting of 
carboxy, halo, oxo, amino, alkyloxycarbonyl, alkylcarlxinyloxy, hydroxy, alkyloxy, 
carbocyclyl. heterocyclyl, and cyano, wherein: 

the amino optionally is substituted with one or two substituents independently 
selected from the group consisting of alkyl, alkenyl, alkynyl, alkyloxy, alkenyloxy, 

and alkynyloxy, wherein: 
the alkyl optionally is substituted with one or more hydroxy; 

(c) the carbocyclyl and heterocyclyl portions of such substituents optionally are 
substituted with one or more substituents independently selected from the group consisting of 
alkyl, alkenyl, alkynyl, carboxy, hydroxy, alkyloxy, alkenyloxy, alkynyloxy, halo, nitro, 
cyano, azido, and amino, wherein: 

the amino optionally is substituted with one or two substituents independently 
selected from the group consisting of alky I, alkenyl, and alkynyl; and 

cash RK is independently selected from the group consisting of aminosulfonyl, alkylsulfonyi, 
alkenylsulfonyl, and alkynylsulfonyl, wherein: 

(a) the alkylsulfonyi, alkenylsulfonyl, and alkynylsulfonyl optionally arc substituted 
with one or more substituents independently sclcctcd from the group consisting of carboxy, 
hydroxy, halo, amino, nitro, azido, oxo, aminosulfonyl, alkyloxycarbonyl, 
alkenyloxycarbonyl, alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarbunyloxy, 
alkynylcarbonyioxy, alkyloxy, alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and 
aminocarbonyl, wherein: 

the amino, aminosulfonyl, and aminocarbonyl optionally are substituted with 

one or two substituents independently selected from die group consisting of alkyl, 
alkenyl, and alkynyl; and 
(b) the aminosulfonyl optionally is substituted with one or two substituents 

independently seiected from the group consisting of alkyi, alkenyl, and alkynyl. 
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2. The compound or salt of claim 1, wherein the compound corresponds in structure to 

formula 1-2: 
0 

N" 
I 

N 
i 
i 

^0 

k6 {1.2). 

3. The compound or salt of claim 1, wherein the compound corresponds in structure to 

formula 1-6: 
O 

N 
K2, 

Rr "K' 

R5' ^ R7 

(1-6). 

4. The compound or salt of ciaira 1, wherein the compound corresponds in structure to 

formula 1-10: 
O 

.R1 

(1-10). 
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5. The compound or salt of claim I, wherein the compound corresponds in structure to 
formula £-11: 

O 

:> i 

T 
o (Ml). 

6. The compound or salt of any one of claims 1-5, wherein =-==-= is a single carbon-carbon 
bond. 

7. The compound or salt of any one of claims 1-5, wherein is a double carbon-carbon 
bond. 

8. The compound or salt of any one of claims 1-7, wherein R1 is selected from the group 
consisting of hydrogen and methyl 

9. The compound or salt of any one of claims 1-8, wherein it2 is selected from the group 
consisting of hydrogen, methyl, hydroxy, and halo. 

10. The compound or salt of any one of claims 1-9, wherein R1 is selected from the group 
consisting of hydrogen, halo, and oxo. 

11. The compound or sail of any one of claims 1-3, wherein Rs is sclccted from the group 
consisting of halo, aikyi„ and alkyloxy. 

12. The compound or salt of any one of claims 1-3, wherein R5 is tert-butyl. 

13. 'The compound or salt of any one of claims 1-3, wherein R5 is selected from the group 
consisting of Q-Q-aikyi and 5-6-membered fteterocyciyf, wherein: 

(a) the Ci-Ci-alkyl optionally is substituted with one or more independently selected 

halo substituents; and 
(b) the 5-6-membered JieferocycJyi optionally is substituted with one or more 

RECTIFIED SHEET (RULE 91) ISA/EP 



WO 2010/111437 PCT/US2010/028561 

independently selected CpC^alkyl substituents. 

14. The compound or salt of any one of claims 1-3, whereia Rs is selected from the group 
consisting of len-butyl, trifluorometliyl, and 5-6-mcmbered heierocyciyi optionally substituted with 

methyl. 

15. The compound or salt of any one of claims 1 and 2, wherein li6 in selected from the group 

consisting of hydrogen, hydroxy, alkenyi, alkyl, alkyloxy, amino, and halo. 

16. The compound or salt of any one of claims 1 and 2, wherein R* is selected from the group 

consisting of methyl, ethenyl> ethyl, hydroxy, methoxy, amino, and iodo, 

17. The compound or salt of any one of claims 1-5, wherein R7 is hydrogen or C5-C6-

carbocyclyl substituted with a substituent selected from the group consisting of RE, RF, Rc, RH, R1, 
Yt\ and UK. 

18. The compound or sail of any o/io of claims 1-5, wherein R7 is 5-6-iuembered heterocyclyl 

substituted with a substituent selected from the group consisting of RF arid RJ 

19. The compound or salt of any one of claims 1-5, wherein RF is alkylsuifonylamino. 

20. The compound or salt of claim X, wherein the compound is selected from the group 

consisting of 

0 

92 
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